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The nutritional value of mulberry leaves depends on a number of agro-climatic conditions, and any deficiency
of nutrients in the leaves reduces the ability of the silkworm to produce high-quality silk. A food rich in leaves
with a high nutrient content is necessary for the best growth and development of silkworm caterpillars, as well as
for the production of high-quality cocoons. To study the valuable properties of mulberry leaves, comprehensive
studies of the leaves of common and new varieties of Hasak, Jar Arik-8, SANIISH- 34 Sha-tut were conducted.
Determination of the content of ascorbic acid, carotene, organic acids. Knowing the quantitative content of these
substances in the leaves, in order to improve the quality and quantity of silk, mulberry leaves are processed with
various nutrients to feed the silkworm. In research in the field of sericulture, the enrichment and addition of nutri-
ents to the diet in mulberry leaves are relatively new methods.

Keywords: mulberry, mulberry leaf, chemical composition, flavanol organic acids, ascorbic acid, antimicro-

bial action

Introduction

Mulberry or mulberry is a valuable plant that is a
source of raw materials for many industries. Mulberry
leaves are the main food for the silkworm, from the co-
coons of which natural silk is produced. Mulberry
wood is used in the production of musical instruments.
Mulberry is a plant of the mulberry family, a deciduous
tree with regular, simple, lobed serrated leaves along
the edge. The flowers are sessile, with ears in the form
of sinuses, resemble blackberry berries. They appear in
May-June, they are barely noticeable in the dense foli-
age. The fruit is complex, fleshy, white, red or dark pur-
ple in color, has a pleasant, fragrant smell and sweet
taste.

Sericulture is a well—known, main branch of ag-
riculture. It involves breeding silkworms in order to
produce raw silk, which is a yarn unwound from co-
coons curled by silkworm caterpillars. The main tasks
of sericulture include the cultivation of mulberries for
feeding silkworm, production , feeding of caterpillars,
primary processing of cocoons, unwinding and spin-
ning of cocoon raw materials, processing of raw silk
and weaving.

The silkworm is a monophage. He eats only mul-
berry leaves due to the presence of the chemical com-
pound Morin (flavonol) in them [1]. The nutritional
value of mulberry leaves has a significant impact on the
growth and development of larvae, as well as on the
subsequent curling of cocoons. By increasing the mar-
ketable qualities of the silkworm, nutrition plays a cru-
cial role in sericulture. Mulberry leaf provides almost
all the nutrients necessary for the growth of the silk-
worm-monophage. The only plant used as food is mul-
berry (Morus alba and its types), which is crucial for
the development of the silkworm and, ultimately, for

the production and productivity of silk. The quantity
and quality of the leaves influence the growth and de-
velopment of the silkworm, as well as the quantity and
quality of cocoons and raw silk produced. The protein
of mulberry leaves, which is of the highest quality for
the successful production of cocoons, is about 70% of
the silk protein produced by the silkworm [2].

The most recent methods in sericulture research
include the addition or enrichment of mulberry leaves
with various preparations. Studies are being conducted
to determine the effect of enrichment with nutritional
supplements, including the addition of proteins, carbo-
hydrates, amino acids, vitamins, sterols, hormones, an-
tibiotics and others, to improve productivity and in-
crease productivity, quantity and quality of cocoons.
Feeding silkworms with leaves enriched with nutrients
improved their growth and development, as well as the
economic qualities of cocoons. Numerous compounds,
including vitamins, minerals, amino acids, soy protein,
hormones and plant extracts, when added to mulberry
leaves as additives, improve the characteristics of the
cocoon, including the reproductive ability of the silk-
worm [3,4,5]. In recent years, several initiatives have
been taken to enrich mulberry leaves with various use-
ful elements and combinations of nutrients to improve
the quality of the cocoon harvest [6,7,8].

Methodology

In order to study the valuable properties of mul-
berry leaves, comprehensive studies of the leaves of the
common varieties Hasak, Jar Arik-8, SANIISH- 34
Sha-tut, which are in the collection of the Research In-
stitute of Sericulture, were conducted.

The content of ascorbic acid was determined,
which was determined by the phases of vegetation. The
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determination of ascorbic acid content in plants was de-
termined by the method of K. Murri. The method is
based on the conversion of ascorbic acid into a solution
and on its ability to restore in an acidic environment,
the blue indicator — 2,6-dichlorophenolindophenolate
sodium — to leucoform, while ascorbic acid is oxidized
to dehydroascorbic acid. The reaction is due to the en-
zyme ascorbate oxidase [9].

The determination of carotene was carried out by
the method of mulberry leaves first washed, cleaned,
and then crushed on a grater. Take a 1,0 g weight, trans-
fer it to a mortar without loss and grind it with quartz
sand. Then 10ml of gasoline is poured into the mortar
and continue to grind for several minutes. The mixture
is infused for 15 minutes to extract carotene [10].

Extraction of organic acids from plants was car-
ried out with distilled water when heated. The organic
acids extracted in this way and filtered are taken into
account by titration with 0,1 n. alkali solution. The re-
sults of the determinations are recalculated for malic
acid, multiplying the amount of 0,1n. NaOH, which
went to neutralization by a coefficient of 0,0067. The
content of organic acids is expressed in mg per 100g of
plant material [11].

Research results

Proteins and carbohydrates are most important for
the formation of silk. However, for the digestibility of
proteins and to increase the viability of the silkworm,
the feed must contain a certain amount of mineral salts.
The optimal nutritional value is possessed by leaves
that have spring feeding in absolutely dry matter by the
period of the fifth age of caterpillars; nitrogen - 3.5%-
4%, soluble carbohydrates - 7-9, potassium - 1,6-2,0,
calcium-2,5-3 and phosphorus-0,2-0,3%.

The chemical composition of the leaves depends
on the variety, age, type of formation, lighting and
agrotechnical care. High nutritional value is character-
istic of the leaves of high-altitude Central Asian varie-
ties, from feeding which large cocoons are obtained.

The chemical difference in quality is related not
only to the variety, but also to the sex of plants.

A leaf of a certain quality must correspond to each
cycle of development of silkworm caterpillars, there-
fore, the timing of the revival of caterpillars, the selec-
tion of mulberry varieties, watering and fertilization are
regulated.

The results for determining the content of ascorbic
acid in mulberry leaves are shown in Table 1.

Table 1.

Ascorbic acid content in mulberry leaves

. . Ascorbic acid content, mg per absolutely dry weight
Mulberry variety Vegetation phase Leaf blade | Petioles | Young leaf | Old leaf | twigs
Blossom 1043 - - - -
Hasak mulberry Fruiting 1180 335 1180 1007 501
Ripening of berries 500 50 501 300 100
After removing the berries 320 30 400 200 70
Blossom 800 - - - -
Jar arik -8 Fruiting 880 160 712 754 375
Ripening of berries 400 40 380 200 40
After removing the berries 280 20 250 130 20
Blossom 960 - - - -
Fruiting 880 320 712 754 275
SANIISH-34 Ripening of berries 450 40 450 250 60
After removing the berries 300 30 280 130 20
Blossom 1050 - - - -
Sha-tut mulberry Fruiting 1200 400 1250 1100 700
Ripening of berries 600 100 700 300 200
After removing the berries 350 50 600 200 100

Thus, when young leaves appear, there is a low content of ascorbic acid, which increases by the time of

flowering and continues to accumulate, reaching a maximum by the time the berries are tied.

The content of carotene in mulberry leaves was determined, the results are shown in Table 2.

Table 2.
Carotene content in mulberry leaves
. Carotene content in leaves, mg per absolutely dry weight
Mulberry variety Blossom Fruiting Ripening of berries After removing the berries
Hasak mulberry 13,3 34,8 36,1 34,1
Jar arik- -8 14,5 33,7 34,1 32,5
SANIISH-34 8,2 36,7 37,2 27,5
Sha-tut mulberry 15,2 38,7 39,2 34,5

So the carotene content in the leaves of the studied varieties increases after the beginning of flowering reaches
a maximum when the berries ripen, then the carotene content drops. The highest content of carotene was noted in

the Sha-tut variety.

The content of organic acids in mulberry leaves of the studied varieties in different phases of vegetation was

also determined. The results are shown in Table 3.
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Table 3

Content of organic acids in mulberry leaves

. . Organic acid content, % by absolutely dry weight
Mulberry variety Vegetation phase Volatile Sum of acids Titrated Related
Blossom 0,2 2,47 1,9 0,57
Hasak mulberry Fruiting 0,57 2,61 1,54 1,07
Ripening of berries 0,4 2,2 1,3 0,9
Blossom 1,16 4,08 2,4 1,68
SANIISH-34 Fruiting 1,05 2,68 1,33 1,35
Ripening of berries 0,53 2,18 1,05 1,13
Blossom 1,18 5,36 2,88 2,48
Jar arik-8 Fruiting 0,61 2,71 1,54 1,17
Ripening of berries 0,33 2,51 1,40 1,11
Blossom 0,22 5,50 2,91 2,49
Sha-tut mulberry Fruiting 1,15 2,78 1,55 1,23
Ripening of berries 0,61 2,59 1,45 1,14

The highest content of organic acids was noted in the leaves of the studied varieties during the flowering

period of mulberry, then the acid content drops sharply.

Further, a study was conducted to determine the presence of some organic acids in the leaves of the studied

varieties, their results are shown in Table 4

Table 4.
The presence of organic acids in mulberry leaves
Mulberry . The presence of organic acids in mulberry leaves
. Vegetation phase - - — - — - - —
variety oxalic | tartaric | citric | malic | Succinic | Benzoic | Gallic | salicylic
Hasak Blossom - + + + + + - -
mulberry Fr.umr)g . - - + + + + + -
Ripening of berries - + - + + + + -
Blossom + + - + - + T _
§4ANI ISH- Fruiting + - - + - + + +
Ripening of berries - - + + - + + -
Blossom + + + + + + + -
Jar arik -8 | Fruiting + + + + + + - +
Ripening of berries + + + + - + + -
Blossom + + + + + + + -
She:_btUt Fruiting + + + + + + + +
mulberry Ripening of berries + + + + + + + +

Further, substances of P-vitamin action (flavo-
noids and coumarins) were found in the leaves of the
studied mulberry varieties. The content of flavonoids
was divided into separate components. At the same
time, rutin and gineroside were found in the leaves of
the studied varieties, and quercin was additionally
found in the shade.

The greatest amount of flavonoids is contained in
leaves harvested in June. The first three varieties are
similar in content of flavonoids, and there are several
more of them in the leaves of the Sha-tut.

By studying the flavonoids in the leaves of the
same varieties, the coumarin content was determined.

More coumarins (with some advantage in the Sha-
tut variety) are found in young leaves harvested in late

April and early May. By the method of chromato-
graphic analysis, the presence of osthol with Rf -0,66,
fraxinol with Rf -0,78 was established in extracts of the
leaves of Hasak, Jar Arik-8,SANIISH-34 and in the
leaves of Sha-tut presumably also imperotonin with Rf
-0.32.

The leaves of the studied mulberry varieties, along
with other chemical components, also contain biologi-
cally active resin substances.

The isolated substances are soluble in alcohol,
chloroform, acetone and partially in ether, the constants
of resinous substances of mulberry leaves are shown in
Table.5.

Table 5.

Constants of resinous substances of mulberry leaves

Mulberry variety

Constants of resinous substances of mulberry leaves

Acid number Saponification number Ethereal number lodine number
Hasak mulberry 60,5 112,0 51,5 40,75
Jar arik-8 60,5 1111 46,6 40,26
SANIISH-34 61,5 1112 50,1 34,16
Sha-tut mulberry t 61,7 1122 50,5 40,26
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The maximum accumulation of substances is ob-
served in the leaves collected in June and July, -7.2-
8.5%. The leaves of the highly fertile Sha-tut form with
physico-chemical constants are richer in resin content:
a specific gravity of 1.1300-1.1967 and a liquefaction
temperature of 85-105 ° C.

The presence and quantity of ash elements in the
studied resins were determined. The resin of the leaves
of the Hasak variety contains 20, Jar arik-8— 21,

SANISH-34- 21, Sha-tut — 23 of the following micro
and macro elements:

Si, Al, Ca, K, Na, Be, Fe, Mg, P, Ba, Sr, Mn, V, Ti,
Cr, Ag, Pb, Ni, Mo, Ga, Sn, Co, Zn.

The resins of the studied varieties are character-
ized by high antimicrobial activity manifested against
pyogenic microbes and representatives of the intestinal
typhoid group. The results of studying the antimicrobial
action of resins isolated from leaves are shown in Table

Table 6.
Antimicrobial effect of resins isolated from mulberry leaves
bacterium
Mult_)erry Ty_phou_1 ba- Staphylococcus | Pseudomonas colon . Dysentery
variety cillusis a . . plain .
. aureus aeruginosa bacillus stick
bacterium

Hasak mul- Cn i 20 20 i i
berry
Jar arik-8 20 Cn. 30 24 20 24
SANIISH-34 C. C. 20 Co. 20 -
Sha-tut mul- 24 Cn. 20 20 18 20
berry

Approx. The numbers indicate the area of action;
SI. — weak action.

Recently, it has been noted that the additional
addition of trace elements in the form of a weak
hydrochloric acid solution to dosage forms prepared
from the same raw materials increases their
physiological activity.

Conclusion

Thus, when young leaves appear, there is a low
content of ascorbic acid, which increases by the time of
flowering and continues to accumulate, reaching a
maximum by the time the berries are tied.

More coumarins (with some advantage in the Sha-
tut variety) are found in young leaves harvested in late
April and early May. By the method of chromato-
graphic analysis, the presence of osthol with Rf -0.66,
fraxinol with Rf -0.78 was established in the extracts of
the leaves of Hasak, Jar arik-8, SANIISH-34, and in the
leaves of Sha-tut presumably also imperotonin with Rf
-0.32.

Substances of P-vitamin action (flavonoids and
coumarins) were found in the leaves of the studied mul-
berry varieties, the presence of rutin and gineroside was
found in the leaves of the studied varieties, and quercin
was additionally found in the leaves of the studied va-
rieties. The greatest amount of flavonoids is contained
in leaves harvested in June. The first three varieties are
similar in content of flavonoids, and there are several
more of them in Sha leaves.

The leaves of the studied mulberry varieties, along
with other chemical components, also contain biologi-
cally active resin substances. The maximum accumula-
tion of substances is observed in leaves harvested in
June and July - 7.2-8.5%. The leaves of a highly fertile
form with physico-chemical constants are richer in
resin content: a specific gravity of 1.1300-1.1967 and a
liquefaction temperature of 85-105 ° C.

The presence and quantity of ash elements in the
studied resins were determined. The resin of the leaves

of the Hasak variety contains — 20 elements, Jar arik-8
— 21 elements, SANIISH-34— 21 elements and there are
23 types of micro and macro elements in Sha-tut

As can be seen from all of the above, mulberry leaf
is the most valuable source of medicinal forms. for the
human body. And it is not for nothing that the silkworm
caterpillar, which produces such a unique product as
silk, is a monophage, i.e. it feeds exclusively on mul-
berry leaves, receiving from it all the elements neces-
sary for life.
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SYSTEMATIC AND GEOGRAPHICAL ANALYSIS OF THE GENUS VERBASCUM L. (CELSIA L.) IN
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There are more than 300 species of the Verbascum L. genus, which is included in the flora of the Nakhchivan
Autonomous Republic. There are 40 species in the Caucasus, 25 in Azerbaijan, and 22 in Nakhchivan MR, and 4
of them are common only in Nakhchivan: V. cheiranthifolium Boiss., V. erivanicum E.Wulf, V. Flavidum (Boiss.)
Freyn. & Bornm., V. formosum Fisch. ex Schrank, V. georgicum Benth., V. gossypinum Bieb., V. macrocarpum
Boiss., V. nuducaule (Wydl.) Takht., V. oreophilum C.Koch, V. orientale (L.) All., V. paniculatum E.Wulf, V.
phlomoides L., V. phoeniceum L., V. pyramidatum Bieb., V. saccatum C.Koch, V. songaricum Schrenk, V. speci-
osum Schrad, V. suworowianum (C.Koch) O.Kuntze, V. szovitsianum Boiss., V. adenosepalum (Murb.) Karjag. 2
of them are endemic of Azerbaijan and 1 of the Caucasus. V. erivanicum E.Wulf, V. Paniculatum E.Wulf, V.
saccatum C.Koch species are distributed only in the territory of the autonomous republic of Azerbaijan. Many
species of Verbascum L. species are widely used as ornamental and medicinal plants.

Keywords: Verbascum L., systematic analysis, geographic elements, genus, species, life form

Introduction: The modern territory of the Na-
khchivan Autonomous Republic occupies an important
place in the Caucasus with its genesis and geographical
location. The territory located on the border of several
botanical-geographical regions enters the flora migra-
tion with the Caucasus, Central Asia, Front Asia and
Iran. As a result of the researches, it is clear that the
modern flora of the Nakhchivan Autonomous Republic
is represented by 176 families, 908 genera and 3021
species of high-spored, gymnospermous and angiosper-
mous plants, of which 1050 species are found in the
plains, 1869 species in the mountainous parts, and 400
species in both plains and spread in the mountainous
part. This amount is 60.38% of the flora of Azerbaijan
(5000). Extensive research work is being carried out for
the more detailed study and discovery of these re-
sources, their protection and efficient use.

Although the flora of the autonomous republic is
generally studied, there are separate genera and species
about which there is very little or no information.
Among these plants, the role of representatives of the
genus Verbascum L. in the biodiversity of the Na-
khchivan Autonomous Republic, the distribution, the
identification of the prospects for the use of its im-
portant species, and the cultivation in local conditions
have not been studied in detail so far. From this point
of view, comprehensive study of the species included
in the genus in the territorial flora on scientific grounds,
identification of useful species, protection and trans-
mission to future generations are extremely important
issues.

Material and methodology: The main material for
the study was the species belonging to the genus Ver-
bascum L. distributed in the mountainous and plain ar-

eas of Nakhchivan Autonomous Republic. The follow-
ing methods were used to study this vegetation. Deter-
mining ecological groups using digital cameras for re-
search, GPS devices for accurate coordinates determi-
nation, specifiers, magnifiers and microscopes was
carried out based on the methods of A.P. Shennikov,
and phenological observations on plants were carried
out based on the methods of I1.N. Beydeman. The works
of T.H.Talibov, E.M. Gurbanov, and V.S. Novruzov,
among the Azerbaijani scientists, were used in the
study of the species included in the genus Verbascum
L. (Celsia L.). The works of L.I. Prilipko, A.S.Ibra-
himov, A.A.Grossheim, N.N.Portenier were used in the
classification and geobotanical regionalization of veg-
etation, and in the definition of geographical elements.

Discussion of results: A.A. Grossheim came to
the territory of Sadarak region in 1915 and studied the
flora there, "Flora of the Caucasus" [10, p. 452-472]
and in the VII volume of "Flora of Azerbaijan™ pub-
lished later [4, p. 415-442] made generalizations and
indicated 23 species [V. phlooides L., V. georgicum
Benth., V. thapsus L., V. songoricum Schr., V. specio-
sum Schrad., V. megaphlomos Boiss., V. cheirathifo-
lium Boiss., V. stachydiforme Boiss., V. adenosepalum
Murb., V. gossypinum M.B., V. varians Fr. Et Sint., V.
laxum Filar., V. Szovitsianum Boiss., V. erivanicum
Wulff., V. paniculatum Wulff., V. formosum Fisch., V.
saccatum C. Koch., V. punalense Boiss., V. pyrami-
datum M.B., V. oreophilum C. Koch., V. macrocarpum
Boiss., V. blattaria L., V. phoeniceum L., V. flavidum
Boiss., ], 4 species of Celsia L. genus [C. oriantalis L.,
C. nudicaulis Wydl., C. Suworowiana C. Koch., C. het-
erophylla Desf.] of the genus Verbascum L. It was
noted that 19 of these species belong to the flora of the
autonomous republic.
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In volume VII of the last fundamental works
"Flora of the Caucasus" written by A.A. Grossheim
later as a result of generalizations [10, p. 452-472] the
genus Verbascum L. (Celsia L.) has been allocated a
wide area, and the species distributed in the territory of
Nakhchivan AR have been shown. In this valuable
work, along with the biology of the species, their geo-
graphical area types are also mentioned. A.A.Gross-
heim in his work "Flora of the Caucasus" identified 40
species of the genus Verbascum L. and 4 species of the
genus Celsia L. and described them, of which 17 spe-
cies of Verbascum L. and 3 species of Celsia L. are dis-
tributed in the territory of the Nakhchivan Autonomous
Republic.

Species belonging to the genus Verbascum L.
(Celsia L.) were studied in the flora of countries bor-
dering the Republic of Azerbaijan. The description of
228 species of the genus was presented in the work
"Flora of Turkey and the East Aegean Islands"[16, p.
470-603].

The flora of the Islamic Republic of Iran, which
borders the Republic of Azerbaijan to the south, is quite
rich. Since the nature of the regions of this state border-
ing the Nakhchivan Autonomous Republic are similar,
we focused on the flora of Iran in our research. In the
research work "Flora Iranica" it was determined that the
genus Verbascum L. (Celsia L.) is represented by 56
species, and some of these species are also found in the
flora of the autonomous republic [15, p. 78- 110].

During the research conducted by T.H.Talibov
and A.S.lbrahimov, the flora biodiversity of the Na-
khchivan Autonomous Republic was studied, the spe-
cies composition of the local flora and the structure of
the vegetation formed by them were determined [2, p.
12-13; 3, p. 84; 8, p. 191-192].

T.H.Talibov's research work entitled "Flora biodi-
versity of Nakhchivan AR, its efficient use and protec-
tion" [2, p.84] shows that there are 21 species belonging
to the genus Verbascum L. (Celsia L.). A.S.Ibrahimov's
research work entitled "Vegetation of the Nakhchivan
Autonomous Republic, its productivity and botanical-
geographical zoning" presented the position of the ge-
nus in the vegetation formed in the territory of the au-
tonomous republic.

A systematic analysis of 30 species of the genus
Verbascum L. (Celsia L.) is given in A.M. Askerov's
work entitled "Plants of Azerbaijan". 21 species of
these [V agrimoniifolium (C. Koch) Hubert Morath, V.
cheiranthifolium Boiss., V. erivanicum E. Wulf, V. fla-
vidum (Boiss.) Freyn et Bornm., V. formosum Fisch. ex
Schrank, V. georgicum Benth., V. gossypinum Bieb., V.
macrocarpum Boiss., V. nudicaule (Wydl.) Takht., V.
oreophilum C. Koch, V. orientale (L.) All., V. panicu-
latum E. Wulf, V. phlomoides L., V. phoeniceum L., V.
pyramidatum Bib., V. saccatum C. Koch, V. sinuatum
L., V. songaricum Schrenk, V. speciosum Schrad., V.
sinuatum L., V. suworowianum (C. Koch) O. Kuntze,
V. szovitsianum Boiss.] were shown to be characteristic
of the territory of the autonomous republic. For the
flora of the Nakhchivan Autonomous Republic, one of
the species (V. erivanicum E. Wulf)) is listed as en-
demic, and two (V. paniculatum E. Wulf, V. szovitsi-
anum Boiss.) are listed as subendemic [1, p. 330-331].

Taxonomic composition of the genus and species
of Verbascum L. (Celsia L.) in the flora of the Na-
khchivan Autonomous Republic "Flora of Azerbaijan",
"Flora of the Caucasus" [4, p. 415-442; 10, p. 452-472],
"Flora of Azerbaijan" [9, p. 415-442], "Flora of the
USSR", Cherepanov S.K., "Synopsis of Caucasian
flora" [11, p.142-217], and later elaborated by T.H.Tal-
ibov and A.S.lIbrahimov. So T.H.Talibov, A.S. Ibra-
himov's work entitled "Taxonomic spectrum of the
flora of the Nakhchivan Autonomous Republic (Plants
with higher spores, gymnosperms and angiosperms)"
shows 21 species included in the genus Verbascum L.
[8, p. 191-192]. In 20186, as a result of the research con-
ducted by T. Talibov, A. Ibrahimov and F. Nabiyeva in
the local flora, the species Verbascum sinuatum L. was
assigned to the genus Verbascum L. [7, p. 76-83; 8, p.
73-79]. Thus, it was determined that 22 species of the
genus are distributed in the flora of the Nakhchivan Au-
tonomous Republic, that these species play a major role
in the formation of the flora, and the naming and sys-
tematic composition of the species is given according
to the APG Il system [14, p. 105-121].

As a result of research carried out by us during
expeditions to different areas of Nakhchivan
Autonomous Republic and based on literature data, the
systematic composition of the genus Verbascum L.
(Celsia L.) distributed in the area was determined as
follows.

SUPERORDO: LAMIANAE
Ordo: Scrophulariales
Fam.: Scrophulariaceae Juss.
Genus: Verbascum L. (Celsia L.)

1. V. agrimoniifolium (C. Koch.) Huber —
Morath (Celsia agrimoniifolium C. Koch, C.
Heterohylla Desf.)

2. V. cheiranthifolium Boiss.

3. V. erivanicum E. Wulf

4. V. flavidum (Boiss.) Freyn. & Bornm.

5. V. formosum Fisch. ex Schrank

6. V.georgicum Benth.

7. V. gossypinum Bieb.

8. V. macrocarpum Boiss.

9. V. nuducaule (Wydl) Takht. [Celsia

nuducaule (Wydl.) B. Fedtsch.]

10. V. oreophilum C. Koch

11. V. orientale (L.) All. (Celsia orientalis L.)
12. V. paniculatum E. Wulf

13. V. phlomoides L.

14. V. phoeniceum L.

15. V. pyramidatum Bieb.

16. V. saccatum C. Koch

17. V. songaricum Schrenk

18. V. speciosum Scchrad.

19. V. suworowianum (C. Koch) O. Kuntze

(Celsia suworowianum C. Koch) - Suvorov k.

20. V. szovitsianum Boiss.

21. V. adenosepalum (Murb.) Karjag.

22. V. sinuatum L.

Plant habitats on the Earth are very diverse. Geo-
graphical location of areas, groups of suitable species
are their geographical elements. Geographical area
types are an issue that is always in the attention of sci-
entists, we often encounter questions such as how the
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geographical distribution of plants in different regions
of Azerbaijan is grouped and what this is based on. The
general regularities of the distribution of the genus Ver-
bascum L. in the flora of the Nakhchivan Autonomous
Republic into geographical (areological) groups, their
geographical elements were determined and analyzed
based on the systems of N.N.Portenier [12, p. 26-33].
As a result of the conducted research, the following ge-
ographic-areal elements and areal types of the species
included in the Verbascum L. genus were determined
(Table 1). The study of geographical elements makes it
possible to study the flora from a genetic or historical
point of view, or rather, where and in what ways the
species came to this area.

Based on the research results and literature
sources, 11 geographic-areal elements of the species
belonging to the Verbascum L. genus distributed in Na-
khchivan AR have been determined: Eastern Mediter-
ranean, Mediterranean Sea, Small Asia, Small Asia-
Caucasus, Middle Asia, Iran-Central Asia, North Iran,
North Iran-Caucasus, Iran-Turan, Atropatan, Central
Europe. The following results were obtained during the
analysis. 3 species of the Verbascum L. genus included
in the flora of the Nakhchivan Autonomous Republic
[V. orientale (L.) All. (Celsia orientalis L.), Verbascum
phoeniceum L., V. agrimoniifolium (C. Koch.) Huber —
Morath (Celsia agrimoniifolium C. Koch, C. Hetero-
hylla Desf.)] it belongs to the Eastern Mediterranean
geographical type.

A species [Verbascum sinuatum L.] is included in
the Mediterranean geographic type. Two species [Ver-
bascum speciosum Scchrad., Verbascum flavidum
Boiss.] are included in the Minor Asia geographic type.
A species [Verbascum pyramidatum Bieb.] included in
the Asia Minor-Caucasian geographic type. A species
[Verbascum cheiranthifolium Boiss.] is included in the
Near Asian geographical type. A species [Verbascum
songoricum Schrenk.] is included in Iran-Central Asian
geographical type.

Five species [Verbascum suworowianum C.
Koch., Verbascum oreophilum C. Koch., Verbascum
saccatum C. Koch, Verbascum adenosepalum Murb.,
Verbascum nuducaule (Wydl.) Takht.] are included in
the North Iran geographical type.

A species [Verbascum gossypinum Bieb.] is in-
cluded in North Iran Caucasian geographical type. Two
species [Verbascum macrocarpum Boiss., Verbascum
georgicum Benth.] are included in Iran-Turanian geo-
graphic type.

Four species [Verbascum formosum Fisch. ex
Schrank., Verbascum paniculatum E. Wulf., Verbas-
cum szovitsianum Boiss., Verbascum erivanicum E.
Wulf.] are included in Atropatan geographic type.

A species [Verbascum phlomoides L.] is included
in Central European geographic type.

Table 1.

Percent indicator of geographic areal elements of the species included in the genus Verbascum L.
in the flora of Nakhchivan Autonomous Republic.

SNe Geographical areal Name of species . %
elements indicator
. V. orientale (L.) All. (Celsia orientalis L.), V. phoeniceum L., V.

! Eastern Mediterranean agrimoniifolgun)1 (C. Iioch.) Huber—Morat)h i 136

2 The Mediterranean Sea V. sinuatum L. 4,55

3. Minor Asia V. speciosum Scchrad., V. flavidum (Boiss.) Freyn. & Bornm. 9,1

4. Asia Minor-Caucasus V. pyramidatum Bieb. 4,55

5 Near Asia V. cheiranthifolium Boiss. 4,55

6 Iran-Central Asia V. songaricum Schrenk 4,55
V. suworowianum (C. Koch), V. oreophilum C. Koch., V.

7. Northern Iran saccatum C. Koch,V. adenosepalum (Murb.) Karjag., V. 22.7
nuducaule (Wydl.) Takht.

8. | Northern Iran-Caucasus V. gossypinum Bieb. 4,55

9. Iran-Turan V. macrocarpum Boiss., V. georgicum Benth. 9,1

10. Atropathan V. formosum_ F_isch. ex S_chrank, V_. par)iculatum E. WuIf, V. 18.2

szovitsianum Boiss., V. erivanicum E. Wulf
11. Central Europe V. phlomoides L. 4,55

As can be seen from the table, five of the species
belonging to the genus Verbascum L. (Celsia L.)
distributed in the territory of Nakhchivan Autonomous
Republic are included in the geographical element of
North Iran, which is 22.7% of the total species. In
addition, Atropatan geographical element with 18.2%,
Eastern Mediterranean with 13.6%, Asia Minor and
Iran-Turanian elements with 9.1%, Mediterranean,
Asia Minor-Caucasus, Middle Asia, Iran-Central Asia,
Northern Iran-Caucasus, Central European geographic
elements are each represented by one species and make
up 4.55% separately.

The complex ecological conditions belonging to
the territory of the autonomous republic have a strong

influence on the formation of vegetation, the growth
and development of individual plant species, and the
emergence of various life forms. Considering this, it is
important to study the characteristics of the species
included in the genus (Verbascum L.) according to their
life forms. The life form characterizes the degree to
which plants adapt to the external environmental
conditions that ensure metabolism.

Many systems of life forms are known
(Hemistotermnoy, Kriofitnoy, Alpine, etc.). Prominent
scientists O. Drude, J. Raunkier, J. Braun-Blanguet, I.
G. Serebryakov and others created a large number of
life form systems, taking into account one or another
characteristic of plants. The analysis of the life forms
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of the species included in the genus Verbascum L. was
carried out according to the classification of
1.G.Serebryakov [13, p. 146-205; 17, p. 48-154].
Table 2.
Life forms of the species included in the Verbascum L. genus.
Life . Species %
SNe forms Number of species indicator
1. Annual | V. orientale (L.) All. (Celsia orientalis L.) 4.5

V. phoeniceum L., V. agrimoniifolium (C. Koch.) Huber — Morath, V.
cheiranthifolium Boiss., V. speciosum Scchrad., V. flavidum (Boiss.) Freyn. &
Bornm., V. sinuatum L., V. suworowianum (C. Koch) O. Kuntze, V. saccatum

2. Biennial | C. Koch, V. adenosepalum (Murb.) Karjag., V. orientale (L.) All. (Celsia 81.8
orientalis L.), V. paniculatum E. Wulf, V. szovitsianum Boiss., V.
cheiranthifolium Boiss., V. macrocarpum Boiss., V. macrocarpum Boiss., V.
gossypinum Bieb., V. phlomoides L., V. songaricum Schrenk

3. | Perennial | V. oreophilum C. Koch, V. nuducaule (Wydl.) Takht., V. pyramidatum Bieb. 13.7

As can be seen from the table, biennial grasses
with 18 species (81.8%) form the basis of the genus
Verbascum L. in the area. In terms of the number of
species, perennial grasses are in the second place with
3 species (13.7%), annual grasses are in the last place
with one species (4.5%).

Result. Thus, as a result of the conducted
scientific-research works, the species included in the
genus Verbascum L. (Celsia L.) were studied in the
territory of the Nakhchivan Autonomous Republic. The
following results were obtained by studying the
systematic  composition and  biomorphological
characteristics of these plants.

During the research, a systematic analysis of the
genus Verbascum L. was carried out in the flora of the
Nakhchivan Autonomous Republic, and it was deter-
mined that 22 species of the genus are distributed in the
area.

The species included in the genus Verbascum L.
distributed in the flora of Nakhchivan Autonomous Re-
public are represented in 11 geographical areal ele-
ments: [Eastern Mediterranean Sea (3 species), Medi-
terranean Sea (1 species), Asia Minor (2 species), Asia
Minor-Caucasus (1 species ), Middle Asia (1 species),
Iran-Central Asia (1 species), Northern Iran (5 species),
Northern Iran-Caucasus 1 species), Iran-Turanian (2
species), Atropatan (4 species), Central Europe (1 spe-
cies)]. By carrying out an ecological analysis, the spe-
cies distributed in the area are divided into 3 groups ac-
cording to their life forms: a species is included annual
species [V. orientale (L.) All. (Celsia orientalis L.)], 18
species are included biennials [Verbascum phoeniceum
L., V. agrimoniifolium (C. Koch.) Huber — Morath
(Celsia agrimoniifolium C. Koch, C. Heterohylla
Desf.), Verbascum sinuatum L., Verbascum flavidum
Boiss., Verbascum speciosum Schrad., Verbascum
cheiranthifolium Boiss.,, Verbascum songoricum
Schrenk., Verbascum suworowianum C. Koch., Ver-
bascum saccatum C. Koch, Verbascum adenosepalum
Murb., Verbascum gossypinum Bieb., Verbascum
macrocarpum Boiss., Verbascum georgicum Benth.,
Verbascum formosum Fisch. ex Schrank., Verbascum
paniculatum E. Wulf., Verbascum szovitsianum Boiss.,
Verbascum erivanicum E. Wulf., Verbascum phlomoi-

des L.] and 3 species are included in perennials [Ver-
bascum pyramidatum Bieb., Verbascum oreophilum C.
Koch., Verbascum nuducaule (Wydl. ) Takht.].



12

Annali d’Italia Ne49/2023

References

1. 9sgorov A.M. Azorbaycanin bitki alomi (Ali
bitkilor - Embryophyta). Baki: TEAS Press Nogriyyat
evi, 2016, 443 s.

2. Ibrahimov ©.S., Tahbov T.H. Naxcivan
Muxtar Respublikasinin tobii bitki ehtiyatlar1 vo
onlardan somarsli istifado yollar1 // Azarb. Respb.
Dovilst EIm vo Texnika Komitssi, EIm vo Texnika
Yeniliklori jurnali, 2000, Ne 1 (4), s. 12-23

3. Ibrahimov O.S., Talibov T.H. Nax¢ivan MR-
in sohra biomixtolifliyi vo onun nadir névlorinin
mihafizosi // Naxgivan Regional Elm Morkazinin
asarlori, 2001, cild VI, bur.6, s.84

4. Qrossheym A.A. Azorbaycan florasi. Baki:
Azornosr, Kond tosarriifat: sébasi, Cild 2,1936, 543 s.

5. Nobiyeva F.X. Nax¢ivan Muxtar Respublikast
orazisinds yayilmis Keciqulagikimilor
(Scrophulariaceae Juss.) fasilosi hagqinda molumat //
AMEA Naxg¢ivan Bolmosinin Xoborlori, 2016, Ne 2, s.
76-83.

6. Nobiyeva F.X. Keciqulagikimilor fasilosinin
Verbascum cinsins daxil olan névlarin tadgiqi// AMEA
Nax¢ivan Bolmasinin EImi asarlori, 2019, Ne 4, s. 73-
79.

7. Novruzova E.S., Taliblh M.I. Naxgivan
Muxtar Respublikasi florasinda yayilan Sigirquyrugu
cinsinin dyronilma tarixi vo shomiyyatli xususiyyatlori
// Nax¢ivan Dovlot Universiteti. “Elmi asorlori”. Tobiot
Vo tibb elmlori seriyasi. 2020, Ne3 (104), soh. 48-51

8. Talibov T.H., Ibrahimov ©.S. Naxcivan
Muxtar Respublikasi florasmin taksonomik spektri.
Naxgivan: 9comi, 2008, 364 s.

9. ®nopa Azepbaiimkana. T. VII, 1957, 646 c.

10. I'poccreiim A.A. ®aopa Kaskaza. T. IV, M.-
JI.: U3a-Bo AH CCCP, 1950, c. 108-251.

11. Koncnekr ¢umopst  Kaskaza. Pen. T.JL
Kynpsmosa, 11.B. Taranosa, M.- CI16. ToBapurecTBo
HayuHbIX u3ganuit KMK, 2012, 1. 1-3(2), 623 c. (142 -
217)

12. loprennep H.H. Cucrema reorpaduyeckux
anMeHToB (¢iopel KaBkaza. boranmueckuii xypHau,
2000, Mocxksa, T. 85, Ne 9, ¢. 26-33

13. Cepebpsixkos  W.I'.  KusHennsie  popmbl
pactenuii u ux nzydenue // Ilonea reoboranmka. M.:
Hayxka, 1964, T. 3, c. 146-205

14. APG Il1. 2009. An update of the Angiosperm
Phylogeny Group classification for the orders and fam-
ilies of flowering plants. APG I1l. Botanical Journal of
the Linnean Society 161: 105-121

15. Flora Irana. Flora des iranischen hochlandes
und der umrahmenden gebirge. VVon univ. Prof. Dr.
Karl Helnz Rechinger. Erster Direktor des Naturhisto-
rischen Museums in Wien (emertus). Akademische
Druck-u Verlangsanstalt. Graz-Austria, 1967, 1968,
1981, 1984

16. Flora of Turkey and the East Aegean Islands,
Vol. Il by P. H. Davis. Edinburgh University Press,

1982, 948 p.
17. Raunkier C.R. The life form of plants and sta-
tistical  plant  geography, Clparendon  Press.

Oxford: 1934, p. 48-15



Annali d’Italia Ne49/2023

13

EARTH SCIENCES

INVESTIGATTION OF THE LONG-TERM REGIMES OF V.I. VERNADSKY'S NOOSPHERE

Tarko A.M.
Doctor of Physical and Mathematical Sciences,
Professor of Mathematical Cybernetics,

Chief Researcher of the Federal Research Center «Computer Science and Control» of the Russian Academy

of Sciences,
DOI: 10.5281/zen0do.10214363

HNCCJIEJOBAHHME JOJI'OCPOYHBIX PEXKUMOB HOOC®EPHI B.U. BEPHAJICKOI'O

Tapko A.M.
Hoxmop ¢uszuxo-mamemamuueckux nayx,
npogeccop mamemamuyeckou kubepHemuxu,

Tnasnviii nayunvlii compyonux, @edepanvhulii uccredosamenvbckuti yenmp « Mngopmamuxa u ynpaenenuey

Abstract

PAH

It investigated to what extent V.I. Vernadsky's belief about the noosphere can be realized and is being realized

in a long-term future reality. For this purpose the potential possibility of the formation of the noosphere has been
determined, depending on the activities of mankind and the laws of nature. The factors that satisfy or do not satisfy
the possibility of the onset of the noosphere are analyzed. The tasks of determining the source of long-term energy,
economic development and growth of scientific and technological progress, stabilization of the Earth's population,
preservation of the natural environment, climatic conditions, and ending the war are investigated.

AHHOTAIHSA

Hccnenosano, B kakoii crenenu Bepa B.W. BepHajickoro o Hoocdepe MOXKET peaan3oBaThCs U pealu3yeTcs
B JIOJTOBPEMEHHOW Oynyuiei peambHOcTH. OnpeseiicHa MOTCHIMAIbHAS BO3MOXXHOCTh (POPMHUPOBAHHS HO-
ocepsl, 3aBUCAIIAsl OT JEATEILHOCTH YEI0BEYECTBA U 3aKOHOB PUPObI. [IpoaHanu3upoBanbl GpakTopbl, KOTO-
pbl€ YAOBIETBOPSIOT WM HE YAOBIETBOPSIOT BO3MOXKHOCTH HACTYIIIICHUsI HOocdepbl. MccnenoBanbl 3a1a4u ompe-
JACJIICHUA HCTOYHHUKA Z[OJ'IFOCpO‘IHOf/i OHCPICTUKH, Pa3BUTUA S9KOHOMHKH, POCTA HAYYHO-TECXHHUYICCKOI'O Mporpecca,
CTa6I/IJ'II/IBaLII/II/I YUCJIICHHOCTHU HACCIICHUA 36MJ‘II/I, COXpaHCHUA HpI/IpO,Z[HOfI CpCabl, KIIMMAaTUYCCKUX ycnOBHﬁ, npe-

KpallleHHs BOIH.

Keywords: Noosphere, eschatological concept, teleological principle, bifurcation point, systemic economic
crisis, population stabilization, global warming, low-carbon energetics.

Karouesnie cioBa: Hoocdepa, acxaronornieckoe MoHsATHE, TEIEOJIOTHYECKUH TPUHIINI, On(ypKalMOHHAS
TOYKa, CUCTEMHBIN KpU3UC OKOHOMUKMU, CTa6I/IJII/I3aI_[I/I}I YHUCJICHHOCTH HACCJICHU, riI00aipHOE MNOTCIJICHUEC, HU3-

KOYTJIEPOHAs YHEPTETHKA.

1. BBenenne

B naHHO# cTaThe aBTOpP pelIaeT 3aJady, B KaKuX
KPUTHUYECKHX MO3HULUSX JIOJITOCPOYHOTO MHPOBOTO
pa3sutHsa Bepa B.I. BepHaackoro B Hoochepy MOXKeT
OBITh peanmu3oBaHa B OyxymeM. B.J. Bepranckwuii, aB-
TOp HayKH 0 Hoocdepe, OBUT YOIKICH, YTO HOOChepa
00s13aTeNIbHO JIOJDKHA BO3HUKHYTH, OH ITHCAJ B pasrap
Benukosoii OTeuecTBEHHOM BOMHBI, YTO YEJIOBEYECTBO
yKe BCTyIaeT B AMOXY HOOC(hephl.

B nagame 20-x rogoB XX Beka ydeHHE O HO-
ocdepe paspadareiBanu Dayap Jle Pya, Teiisip ae [lap-
neH u B.W. Bepraznckuil. Mbl MOkeEM 0TMEYATh BMECTE
co 160-neruem B.W. BepHaackoro croierue 3TOro mo-
HATHUS M TPEX TEOpHi 0 Hoocdepe.

Kaxnplit 3 Tpoux ObIIT M3BECTHBIM YYEHBIM, a
Teiisip ne llapnen ObuI elie WICHOM Op/ieHa HE3YUTOB
Y CBSILICHHUKOM. X 00beIMHSIIO BEICOKOE HPaBCTBEH-
HOE OTHOIIIEHHE K Hjee Hoocdepsl, koTopyro J. Jle Pya
u T. ne Wapnen cunranu orkpeiToi B.M. BepHaackum.
3. Jle Pya u T. ne lllapnen Bumenu B HOocdepe TiaB-
HbIM siBJieHue coeauHenus ¢ borom, B.W. BepHanckuit

ke ObLI, B MEPBYIO OYepe.lb, FEOJIOTOM U CTPEMUIICS
HalTH MaTepUalIbHYIO CBA3b HOOC(EPHI C JIeSATENbHO-
CTBIO YeJIOBEKA.

3. Jle Pya ObuT MaTeMaTHKOM, TAICOHTOJIOTOM H
AHTPOIIOJIOTOM, HauOoJee II0JIHOE BOIUIOMICHHE €Tro
Teopus HallIa B ujaee abuoreHesa (OXXKHMBJICHUS MaTe-
PHH), YTO KOHEYHBIM 3TaroM pa3BUTHs Hoochepbl Oy-
JeT cnusinue ¢ borom.

Bosiee ClI0XKHYIO KOHLEHINIO HOOC(HEPHI, pa3BHII
T. ne Hlapaen [26, 33]. B ero moHMMaHWH B OCHOBE
HOOC(EpHI JISKHUT OOXKECTBEHHasl BOJS, M Hoocdepa
Mpe/CTaBIsIeT cO00i Ka4eCTBEHHO HOBOE COCTOSHHE
KOHIICHTpalu CO3HAHUA CO30aTCIIA MUpa, BJIO>KCHHOM
B MEPBUYHBIE aTOMBI ¥ MOJIEKYJIbI, BIOCJIEACTBHH Pa3-
BUBILIKECS B HOBBIE ()OPMBI, KOTOpbIE 00pa3yroT 0co-
Oyto cdepy yxa, «MBICISIIHMN IUIACTY, TIOKPHIBAIOIINI
3emto. [TogoOHO OGHOchepe, 3TO — emé oxHA 3eMHAs
000J1049Ka, TOKPOB, pa3BOPAYMBAIOIIUIICS «HA MUPOM
pacTeHui M KUBOTHBIX — BHE OHMOCQEpHl M Haja Hei».
KynbMUHAIMOHHBIM IYHKTOM pPa3BUTHSA HOOC(HEpHI
CTaHeT HeKOe BbICIIIEE CO3HAHKE, B KOTOPOM, HOJIy4YHB
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HOBOE KaueCcTBO, COOEpETCS BCSI COBOKYMHOCTh MHAHN-
BUyaJbHBIX CO3HAaHUH. JIMUHOCTE He OyzneT morepsHa
B 9TOM BhICIIEM CO3HAHUU. OTAENbHBIE YEIOBEUECKUE
CO3HAHMS NPOJOIDKAT OCO3HABATh ceOsl B 3TOM 00111eM
CO3HaHMM, OoJiee TOro, Oyaroaapst B3aUMHOW KOHBEp-
TeHIMH MX WHAWBUIYaIbHOCTH 000TaTsTCS.

B nauane 20-x romoe XX Beka B.1. Bepnanckuii
6511 B KOMaHupoBKe B [lapike, OH BeJl MHTCHCUBHYIO
HaY4HYIO paboTy U YHUTaN JISKIUH 1Mo reoxumudn B Cop-
OonHe 1 B Ok01b 1e Ppanc. PesynsraToM 3TOH paboTHI
CTaIM €r0 CTAaThbH 110 MHHEPAJIOTHH, T€OXUMUH, OHO-
TEOXHUMHH, TPOOIEMaM H3yUeHHs KUBOTO BEIECTBA U
6mocdepsr. OH MOTIEPKUBAIL, YTO C TIOSBICHHEM YeJI0-
BEKa B ICTOPUH 3eMJIM Ha4aJICSl HOBBIH Ie0JIOTHUeCKUit
HEepuoJ U Jake HOBasl reojoruyeckas spa. B pesyins-
TarTe B T€ oAbl ObLIM c(hOPMYIUPOBAHBI U PA3BUTHI TPU
koHuenuuu Hoochepsl. Konnenuus B.1. BepHanckoro
OyneT 00bEKTOM HaIIMX MCCIECAOBAHUM.

B 1924 r. B.1. BepHaackuii n3an kHUrY «I"eoxu-
MUs» Ha (paHITy3cKOM si3bike [35], pycckuii mepeBox
9TOU KHUTH OBLI OITyOmKoBaH B 1927 r. [4]. OH mucan:
«B TedeHne nocneaHETo NecATKa-ABYX JIET MBI BUANM
YAUBHUTENBHYIO OBICTPOTY pOCTa T€OXHMMHYECKOH pa-
60T1b1 yenoBedecTBa. C 4EIOBEKOM, HECOMHEHHO, MO-
SIBUJIACh HOBasi OTPOMHasl T€OJIOTHYECKast CHiIa Ha I10-
BEPXHOCTH Hallel IulaHeTbl. PaBHOBECUE B MUTrpaluu
3JIEMEHTOB, KOTOPOE YCTaHOBHJIOCH B T€YEHHUE I'e0JIo-
TMYECKUX BPEMEH, HapyIlaeTcs pa3yMOM U JIesTeIbHO-
CTBIO UCJIOBEUECTBAY.

B e roast B.11. BepHanckuii orpaHMYMBACs ONU-
caTeJIbHOM TPAKTOBKOW OTKPHITOTO siBJieHUs. J. Jle Pya
OBLT OHUM W3 cIymiaTeneld ero yekuuii B [lapmke u
MoYMTaTeNIe, OH TPEUIOKII Ha3bIBaTh HOBBIM 3Tal
cymecTBoBaHus 6nocdepsr «Hoochepay. C Toit mopsl
TEPMHH «HOOC(epay» JOMOIHHUI TePMHH «Onochepar,
KoTophlii B 1875 T mpemioxkun aBCTpUNUCKHUIA Treosor
Onyapn 3rocc.

Pa3BepHyToe yuyenue o 6uoctepe B.M. Bepuan-
ckuil omyOnukoBai B 1926 r. B CBOEM KJIaCCHUYCCKUI
tpyne «buocdhepar [3]. B otnuume or cBoux coBpe-
MEHHHMKOB, CYMTABIINX, YTO IL[E€]b OPTaHU3MOB — MIPH-
criocoOneHue Kk 00CTaHOBKE, CO3/IaBaeMOil MPUPOIOH,
OH BBeJI CTaBIIIee KJIACCHUECKUM HOHATHE «Onocdepay,
3aKJTIOYAIOIIEecs B TOM, YTO )KHBOE BEIIECTBO TIAHETHI
BBICTYTIaeT KaK MOIIHEHIINI reojormdeckuii hakTop,
M3MEHUBIINHA MOBEPXHOCTh IUIAHETHI 32 MHOTOE T'OZBI
CYIIIECTBOBAHUS (GKUBOTO BEIIECTBAY.

VYuenne o Hoocdepe cTaio HOBBIM, HE MEHEE Ba-
HeIM gocTmwkenueM B.M. Bepuaackoro. OH yTBep-
X J1al, 9To Hoocepa pa3BuBaeTcs U3 ouocdepsl u hop-
MUPYETCS TPYIOM M UHTEJUIEKTOM 4eloBeKa. BakHel-
mme uaenm o Hoochepe ObUTH chHOPMYIHPOBAHBI U
M3TI0KEHBI UM BO Bpemsi Benmukoit OredecTBEHHOH
BOMHEI B 1943 1., craThs [5] Beimuia B 1944 1. D10 ObLIA
€ro NocyeHss NpyKn3HeHHas myOonmkanus. B.1. Bep-
HAJACKUN CTal co3JaTeleM [BYX BaXKHEHIIUX COBpe-
MEHHBIX TIOHATHH «Onocepar u «Hoochepay, a Takxke
U COOTBETCTBYIOIINX HayK.

ITo B.U. BepHanckomy Hoocepa BO3HHMKAET W3
6uocheps! u Tpyaa yenoBeka. OHa pa3BUBaETCs C yda-
CTHEM CO3HATeJIbHOTO TpyAa moaei. O mucan: «Ye-
JIOBEYECTBO, B3STOC B IIENIOM, CTAHOBUTCS MOIIHOMN

reosioruaeckoit cunoit. M mepen HuMm, nepen ero Mpic-
JIBI0O U TPYZOM, CTAHOBUTCSI BOIPOC O hnepecmpouxe
buocghepol 6 unmepecax c60O00HO MbLCIAULE20 HeN08e-
uecmeay.

B.1. BepHaackuii cuuTal, 4TO CO3HATENbHAS A€s-
TEJIBHOCTD JII0JIeH IPUBOIUT KaK K COBEPILICHCTBOBA-
HUIO Te0JIOTMYEeCKON cpenbl, Tak U uenoBeka: «Ho-
ocdepa ecTb HOBOE T'€0JIOIMYECKOe SIBJICHUE Ha HaIei
miaHere. B Hell BrepBble YEIOBEK CTAHOBUTCS KPYII-
HeHIIeH reojlorndeckoil cmioil. OH MOXKET U JOJKEH
MepecTpauBaTh CBOMM TPYAOM W MBICTBIO 00IacTh
CBOEH XHM3HH, IIepe/l HUM OTKPBIBAIOTCS Bce Ooliee H
OoJee MMUPOKHUE TBOPUECKHE BO3ZMOKHOCTH. 1, MOKET
OBITh, HOKOJICHUE MOEH BHYUYKH yKE IPHOIU3UTCS K UX
pacuBseTy».

Jmns B.W. Bepnaackoro, 2. Jle Pya u T. ge lap-
JieHa Hooc(epa — 3TO ACXATOIOTHUecKoe NoHATHE (0T
JPEBHETPEUECKOTO «IOCIEeIHUI), Takoe Xe, Kak
«CTPALIHBIA Cy» WIN «KOMMYHH3M» — KaXJ10€ U3 HUX
HACTYNUT cpa3y IJisl BCEro YeJIOBEYECTBA, HUKTO HE
3HAET, KOrJa OHO HACTYINHT, €CJIM OHO HACTYNHT, TO
JOJDKHO JUIUThesl BeuHo. B.W. BepHanckuil Hanucan B
[5]: «Hoocgepa — mocneanee U3 MHOTUX COCTOSHHIA
9so0yUU OUOCGepsl B TEOTOTHUECKON NCTOPUI.

JIBa aBTOpa yueHus o Hoocepe 3. Jle Pyau T. e
[lapneH 6buM yOEXKIEHBI, 4TO HOOC(Epa — ITO TeNeo-
JIOTHYECKOE MOHATHE, T.€. UMeIollee MpeonpeaeicH-
HYIO I1eJIb, U OHa 0053aTeNIFHO J0JIKHA PeaIn30BaThCS.
Apucrorens GOpMYIHPOBaJ 3TO MOHATHE, CUNTAS, YTO
M0JJIOOHO TOMY, KaK JIesITeIbHOCTh YEIOBEKa COACPIKHUT
aKTyaJIbHYIO 11eJIb, TAK U SABJICHUSAM MPUPOIbI IPUCYIIA
MMMaHEHTHasl MOTeHLaIbHasi BHELIHSIS LENb, KOTOPas
peanuzyeTcs B mpouecce ux paspurus. Teneonorunye-
CKHE B3IJISJbl MCIIOJNb30BAIN 3AIUTHUKU UJEU LEe-
coobpasHocTH, ycraHaBiuBaeMoir borom. B.U. Bep-
HaJCKu He ObUT BepyrommM. OH THcal B CBOUX Hayd-
HBIX TpyJax, 4TO0 Hoocdepa — 3TO OTKPHITOE UM
SIBJICHUE, YTO OHO BO3HHUKJIO U3 OHOChepsI, Oraromaps
JeSITeIbHOCTH YeIOBeKa M 4TO 00s3aTeNIbHOE HACTYII-
JIeHne HOocC(epsI SIBJSIETCS €ro BHIBOJOM. Y HEro Her
3asBJICHUHA O TOM, YTO HOOC(epa ecTh TeJIeoIoTHde-
CKUU OOBEKT U, UTO OHa UMEET OOXKECTBEHHOE MPOUC-
xoxaeHue. OH nucalt: «5l He BUXKY B MUpPE NPOSIBICHUM
bora u gymato, 4To 3T0 BOLLIO B MIPEACTABICHUE YEIIO-
BEUYECTBA HE HAYYHBIM IyTEM U SIBUJIOCH CIEACTBHEM
HEINPaBUWILHOTO TOJKOBAaHUS OKpYXalolled Hac Mpu-
poab».

2. PeanbHOCTH HOOC(EPBI

Y B.U. BepHaackoro He ObUIO OXHIaHHUSA BO3-
MOXHOI'O Pa3pyLIEHUs I'€0JOrMYECKON M NPUPOLHON
Cpezsl o1 BIUIHNEM denoBeka. OTHako OH CO3HABal,
YTO Pa3BUTHE MOXET UMETh M MIMEET HE TOJIBKO IMOJI0-
XKHUTENbHBIE AocTkeHns. OH mucan: «JIMK TuraHeTs
MEHSETCS YeIOBEKOM (PU3NUECKH U XUMHUYecKH. Yelo-
BEK JIOJDKEH Tellepb IIPUHUMATh Bce OouIbIne U 00JIb-
1€ MEPHI K TOMY, YTOOBI COXPaHHUTh It Oy TyIIUX I10-
KOJICHHH HUKOMY He IIPHHA/IJIeKale MOpCKue dorat-
CTBa».

B BrickazpiBanusix B.M. BepHanckoro ectb HEKO-
Topasi 1BoiicTBeHHOCTh. C OHOI CTOPOHBI, I HETO
Hooc(epa Obi1a 00BEKTOM, TOTEHITHATBHAS TIe]Th KOTO-
poro 006s3aTeNnbHO TOJDKHA PEaTH30BaThHCS B IIPOIIECCE
pa3surus. Iloatomy oH nucan: «MoOXKHO CMOTpPETh Ha
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Hamre Oynymiee yBepeHHO». C Ipyrod CTOPOHBI, Kak
reo@u3uK, OH IOHUMAJ, 4TO «Onocdepa — XUMHUIECCKH
PE3KO MEHSIETCSl YEIOBEKOM CO3HATENILHO U IJIaBHBIM
00pa3zoM Oecco3HATENBHO» M UTO «XO0J1 3TOTO Ipolecca
TOJIBKO HAaYMHAET HaM BBIACHATHCS». [lo-BuanMomy,
€ro MBICIIM — OT YBEPEHHOCTH Tiepexonaa Ouocgepsl B
Hooc(epy 10 OCO3HAaHHUS TOTO, YTO HACTYIUICHHE pe-
abHOI HoOC(hephl He Hen30eXKHO, He ycIenu chopMu-
poBatbcsi. KpoMe Toro, B Te TOIBI HE OBLIO 3aMETHBIX
OTpHIIATENFHBIX BO3ACHCTBHI Ha OMocdepy, a cyrie-
CTBYIOIIas ceifyac 3amada OOpHOBI 32 COXpaHEHHUE MIPH-
pOIBI HEe OBLIA TAKOH aKTyaJIbHOM.

B Hacrosmee BpeMs eCTh MHOTOYHCIICHHAS JIUTE-
parypa, OLCHMBAIOIIas CMBICI TOHSTHS Hoocdepa,
YCTaHaBJIMBAETCS €ro CBA3b C MOHATHEM Onocdepa U
JIPYTHMH, OJTHAKO HEeT paboT, B KOTOPBIX paccMaTpUBa-
eTcsl CBSI3b COBPEMEHHOTO MHPOBOT'O Pa3BHUTHS C JBHU-
JKeHHeM K Hoocdepe. OpHaKO oveBUIHA HEOOXOIH-
MOCTb B aHAJIN3€ BOZMOXKHOCTH peaii3aluu Hoochepbl
Y aHAJIN3€ KPUTHYECKUX PEXKUMOB PA3BUTHS YeJIOBEYe-
cTBa 1 6noc(epsl, OTBETCTBEHHBIX 3a €€ HACTYIUICHHE.
Y B.1. BepHazackoro He ObITH 0003HAYEHBI IPOOIIEMBI
BO3MO>KHOCTH MJIM HEBO3MOXHOCTH Oyrymiero hopmu-
poBaHUS (akTOpOB HOOCheEepbl, 0e3 KOTOPHIX ee
HaCTyIUICHHE ObI HEBO3MOXXHO: HAapyIICHHE IIPUPOJI-
HOHM Ccpelibl, pa3BUTHE DHEPTeTHKH U JIOJITOCPOYHOTO
HNCTOYHHKA SHCPIUHU, DKOHOMUKH, Z[eMOFpa(bI/II/I, MCHTa-
nuTeTa yenoBeka u mpouero. Bo Bpems B.U. Bepuan-
CKOI'O TaKue Hp06ﬂeMbI Wiy €uic HEC BO3HUKIIN, UJIH OH
He CBSI3bIBAN UX ¢ HOocdepoil. DopMyIHPOBKH U Bax-
HOCTb OCO3HAHHMS 3THX MPOOJIEM IOSBHINCH IIO3KE, a
aHaJIM3 BO3MOXXHOCTH MX peaM3alliii CTaJl BO3MOXXEH
TOJBKO B HAIIH JHU.

Panee aBTOp HMccnenoBan TEKyIMii ypOBEHb pas-
BUTHS MUpA W HalpaBJIeHWE €r0 Pa3BUTHS IO TPHH-
IIUITy, OCHOBAaHHOMY Ha TOHATHH «TEKYIIMX CJIAOBIX
MECT» WJIM «TEKYIIMX MUHUMAIbHBIX ypoBHEH» [19,
21]. Hanmuuwue Tsxemoit 6€THOCTH CTpaH paccMaTpuBa-
JIOCh KaK OTPHUI[AHUE HOOC(EPHI, BHICOKUE «CPEIHEBE-
KOBBIE» [IOKa3aTeJIM CMEPTHOCTHU B YaCTH CTPaH CUUTa-
JIMCh HECOBMECTHMBIMHU ¢ Hoocdepoi. Takoit moaxon
MO3BOJIMJI YCTAaHOBUTh MHOXKECTBO PaHee HEBBISBIICH-
HBIX «CJTA0bIX MECT» B Pa3BUTHU MHUDA.

B nmanHO# cTaThe aBTOp HaMEpeH HCCIEI0BaTh
BO3MOXHOCTh peain3aiuy Hoochepsl B Hauboee Kpu-
TUYECKUX IO COBPEMEHHBIM MOHSATHUSAM HAMpPaBICHUSIX
Y TOYKaX JOJITOCPOYHOTO Pa3BHUTHUS MHpa — Kak OWo-
cephl, TaK U YEIOBCUYCCTBA, TO €CTh, OIICHUTH, B KAKOH
crenienu Bepa B.U. Beprajckoro B Hoochepy peanusy-
€TCS B COBPEMCHHOM U MOXKET JIM Pean30BaThcs B OY-
nymen peanbHOCTU. Llenplo naHHOW cTaThu SABIAETCS
OILICHUTH TIOTCHIHAIBbHBIE BO3MOXXHOCTH (POPMHUPOBa-
HUS HOOC(ephl, 3aBUCAIINE KaK OT ACATEILHOCTH de-
JIOBEKA, TAK U OT 3aKOHOB IIPUPOABI.

3. DKOHOMHKA U BBICOKOTEXHOJIOTHYHOE pa3-
BUTHE

Cornacuno ®epuany bpozento [2] apeBHUE LUBU-
JIM3alliy Pa3BUBAJIKNCH MPEUMYLIECTBEHHO Ha OCHOBE
MIOJICEUHO-OTHEBOT'0 3eMJIe/IeNH 0 LUKIIMUECKON ar-
papHoii cxeme. [lnemst BeDKUTano jec, BO3IEIbIBAIO
IUIOA0POAHYIO 3€MIIIO JI0 TEX MOp, II0KA He UCTOIANIach
IOYBAa WM CHJIBHO POCIO KOJHUYECTBO HACEJCHHUS.
Bcenenctue 3Toro Hactynan rojiol, IpUXoAUJIOCh 1e-
pexXoanuTh Ha HOBBIN, He0OpaboTaHHBIH yaacToK. LIk
MOBTOPSUICSI B HOBOM MECTE MM B HOBOW LIMBUJIM3A-
LIUN.

JlanHas cuTyauus NOATBEPKAAETCA MaTeMaTuye-
CKUM MOJEIMPOBAHUEM Ha HKOHOMUYECKOW MOJAEIH
AM. Tapxo [18, 20]. Puc. 1 mokaspiBaeT mogbeM U
CHajl pa3BUTHS OTAENIbHBIX LIMBHIW3AlMNA B TeUCHHUE
OoJiee iecsATKA THICSY JIET IPU HATMYMH POCTa HAy4YHO-
TEXHHUYECKOT0 Iporpecca. Puc. moka3siBaeT HECKOIBKO
MOJIHBIX IIMKJIOB PA3BUTUS IUBWIM3ALMNA: TUHAMUKY
Kanurajga, 4YUCJIEHHOCTH HACEJIEHUs, arpapHoOro pe-
cypca, YpOBHS HAay4YHO-TEXHHYECKOTO Iporpecca
(HTII) ot Hauana pocra 10 AeTpagaliy, a 3aTeM IIOsB-
JIEHUE W pa3BUTHE HOBOM LUBMIM3alMu. M3 pucyHka
BHUJIHO, YTO MOJEJIb BOCIPOU3BOJAUT YBEJIUYEHHE CO
BPEMEHEM CKOPOCTH Pa3BUTHS U YaCTOThI CMEHBI LIU-
Bunusauuil. Taxke oHa BOCIPOU3BOAMUT yBEIMUEHUE
MUHUMaQJIBHON U MaKCUMAaJIbHOM YUCIIEHHOCTH Hacelle-
HUSI, pPOCT YPOBHS XHU3HM (yBEJIWYECHHE KamuTaia) H,
YTO Ba)KHO, yYBEJIMYCHHE MUHUMYMOB M MaKCHMYyMOB
KoJilebaHuii pecypcea.

B mnepBoOBITHON cxeMe NMUBUIM3AIUS THOHET U
BO3POXKJAETCSI HOBasi, B COBPEMEHHOW — MPOUCXOIUT
CJIOXKHAsI MEpeCTPOiiKa U BO3POKAECHHUE C HOBBIMU I1a-
paMeTpaMM CUCTEMBI U IOAYAC yYaCTHUKAMHU.
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B paborax W.I'. [locnenosa [16], A.M. Tapko u
B.H. Hosoxamxoro [25], M.JO. IloptHoro u A.M.
Tapko [15] ObuLTH pa3paboTaHbl SKOHOMHUYECKUE MO-
JIeTA, KOTOPbIE BOCIPOM3BOJIAT IWHAMUKY Pa3BUTHUS
KaK JPEBHUX U CPEJHEBEKOBBIX IMBWJIM3AIIUN, TaK U
COBPEMEHHOW MUPOBOH cUCTeMbI. Moaenu ObLIH MO~
TBepKIeHbl pacueramu Ha DBM. B Mmoaensax mHoro ne-
PEMEHHBIX, HO TTIABHBIMH SIBIISIOTCS MIECTh OCHOBHBIX:
YUCIICHHOCTh HACEJCHUS, KalUTall, KOJIMIECTBO TpPH-
POIHBIX PECypCOB, KOJIMYECTBO 3arpsI3HCHUH, OIS Ka-
nuTtana B cenbckoM xo3sictBe, HTII. B peanbHoit
JKHU3HH K 3TOMY [00ABIISJIOCH BIMSHHE DIHICMHUA,
BOWHBI. Takke rudenb MUBWIM3AIMNA TO9aC BBI3BI-
BallM KIIMMaTU4eckre katactpodsl. B 3TuX Teopusx u
MaremaTuueckux Moxeisix s3xoHomuku HTII mpucyt-
CTBYET C CaMOro HaJaJia Kak 3JIeMEeHT TEOPHUH.

W3 MopenupoBaHUs CIIEIOBAJIO, YTO BO3MOX-
HOCTB TIOJIO)KHUTEIEHOTO Pa3BUTHS YEIIOBEUECTBA B CO-
BPEMEHHOU >KH3HH MOXET OBITh oOecredeHa TOJBKO
npu noctostHHoM pocte HTII. Eme oguum cBodicTBOM
MoJeNu OBIJIO YMEHBIICHHE CMEPTHOCTH C POCTOM
ypoBHs xu3HU. YaeT HTII oxa3ancs HEOOXOAUMBIM H
MO3BOJHJI TONYYUTh B paMKaX MOJENIU YCTOHYHUBOE
pa3BHUTHE C BHICOKUM YPOBHEM KU3HU U IOOUTHCS CTa-
OwiM3anuu YHUCICHHOCTH HacedeHus. OTCyTCTBUE
HTII u cBsi3anHOrOo ¢ HUM 0Oosee 3((HEKTUBHOTO HUC-
MOJIL30BaHUsI PECYPCOB MPUBOAMIIO K UCTOIIEHUIO pe-
CypCOB, TOJIONTY, POCTY 3arps3HEHUH U MOCIEAyIOeH
rubenu 6uocdepsl, a BMecTe C 3THM U YeJIOBEYECTBA.
Eme ogHuM pe3ynabTaToM MOAETUPOBAHUS, MOJIYyYEH-
HeM W.T". [TocmienoBsM, ObLTa BO3MOYKHOCTE IIEPHO.TU-
YECKOTO BO3HUKHOBEHHUS! 3KOHOMUYECKMX KpU3HCOB
MHpPOBOM CHCTEMBl B PE3yJIbTaTe MEePEHACHIILEHUS
PBIHKOB COBITA B YCIICIIHO PA3BUBAIOMICHCS 3IKOHO-
Mmuke [16].

B ocHoBe Mozaenu COBpEMEHHOW ITMBHIIN3AIUN
Jx. @oppecrepa [27] nexxuT MaTemMaTnaeckas MOJIENb
MHUpa, CONIeprKaIias Te K€ TJIaBHbIE MepeMeHHbIE, HO
6e3 HTTI. OCHOBHBIM pe3yJbTaTOM €T0 PabOTHI SBIIS-
€TCsl BBIBOJI O (PMHAITLHOM HETPEOJ0JIMMOM KaTacTpo-

(ruecKOM yMEHBIICHUH YHCIEHHOCTH HACEICHUS, PO-
CTe 3arps3HEHHH, HCTOILEHUU PECypcoB Ouochepsl,
YTO HHTEPIPETUPYETCs KaK Aerpaaalus 4eJoBedecKon
nuBHIM3auK U onoceprl. Takue Mephl, Kak YMEHb-
IIEHUE UCTIONIb30BaHUs IPUPOAHBIX PECYPCOB, OTPaHU-
YEeHHE POXKIAEMOCTH, YMEHbIIICHUE BIUSIHUSA 3arpsi3He-
HUMH, HE B COCTOSIHUHU YCTPAHNTh UCXOJ, B JTyHIIEM CITy-
yae OHU MOTYT OTCTPOYHUTH €TO.

AHanorn4Hele BBIBOABI O JAErpajanusi 3KOHO-
MHKH, YEJIOBEUCCKON IMBWIN3aINU M Onocdepsl Ha
JOPYTHX MOAEIAX 3TOro Kiacca Opun rmomydeHs! . Me-
noysoM, nocienoBatenem Jxx. @oppectepa [7, 8].

Kaurn k. ®oppecrepa u JI. Menoysa Obutn
Ba)XHBI M YPE3BBIYAWHO MOIYJSIPHBI U1 BPEMEHU HX
CO3JIaHMS.

Ilo MHEHUIO aBTOpA JaHHOW CTAThU IVIABHBIM HE-
noctatkoM B paborax J[x. @oppecrepa u JI. Menoysa
SIBISIETCSI OTCYTCTBHE B MX MOJENISIX B SIBHOM BHJIE
ydaeta pocta HTII, ux MoznensHBIC KpUBBIE OBUTH HE B
COCTOSIHUH «0OECIIeUUTE)» POCT YPOBEHb KH3HHU YeJI0-
BEYECTBAa Ha IPOTSHKEHUH OOJBIIOTO TEpUoaa Bpe-
MeHH. B iryumnem ciiydae paccMaTpruBaioch HECKOIBKO
noctosiHHbIX ypoBHed HTII, yTo mpuHUMIUaIbHO HE
MOTJIO J1aTh NMPOTHO3 YCTOWYMBOTO MOJOXHUTEIHHOTO
pazBurud. Eciu nocmorpers Ha mogenu JDx. Dop-
pecrepa u JI. Menoysa ¢ COBpEMEHHBIX MO3ULUH, TO
MBI BU/IUM, YTO, 110 CyTH, OHH BOCIIPOU3BOIST OJIUH U3
NIEpUOJ0B HUKINYECKOU arpapHoil cxemsl @. bponens.

W3 npoBeneHHOro aBTOPOM CTaTbU MOJEIUPOBaA-
HUSI MOXHO OIPENENUTh, YTO JUIi HOOC(EpHl BayKHO
OIPENIENINTh, KAKOBO Pa3BUTHUE S3KOHOMUKH, KaK pa3BU-
Baetcst HTTI, ecTh 11 HamMuue JOITOCPOYHOIO UCTOU-
HUKA 3HEPTUM, OCYILECTBIAETCS IU COXPaHEHHE MpU-
POJHBIN Cpeabl U KIMMaTa, yAOBIETBOPAIOLIETO Yello-
BEKa, BO3MOXKHA JHM CTAaOMJIM3AIMsI YHCICHHOCTH
HaCeJICHHS TUTaHeTHI.

B crarbe maHHBIC IS TOCTpOEHHS TPadUKOB U
aHanu3a OpUTH moTydeHs! n3 BeemupHoro 6anka [36] u
opraumsaruu Gapminder [32].
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4. JKOHOMMKA U POCT YPOBHS KU3HH

Puc. 2 moxassiBaeT nuHamuky BBII B Tpex rpymn-
nax CTpaH Mupa: — ¢ BBICOKMM J0xo10M, EBpocoro3a u
CeBepHoit Amepuku (knmaccudukanus BcemupHOro
0aHKa) Ha OTpe3Ke BPEMEHH JJTMHOMN )KU3HHU OHOTO HO-
kosieHust ¢ 1971 no 2019 rr., a Taxke rpymnmsl caMbIX
OenHbIx cTpaH — HauMmeHee pa3BuTHIX crpaH (HPC)
(xnmaccuduxanust OOH) B teuenne 1981-2019 rr.

M5! BHIMM KOJIEOIIOIHECs: KPUBBIE, IPU 3TOM OT
1972-1973 rr. x 2018-2019 rr. TOAWYHBIE TEMIBI PO-
cral ymenpmmmice B Espocorose ¢ 5,4% 1o 1,9%, B

CesepHoit Amepuxke ¢ 5,5% 10 2,6%, B cTpaHax c BbI-
COKHM J0X010M ¢ 5,9% no 2,1%. B Teuenwne 3Toro 1re-
puoga mate pa3 temmnsl pocta BBII B rpymnne cambix
YCIIEHIHBIX CTPaH MHUpa CTAHOBUJIMUCH MEHBIIIE HYJSI —
POCT DKOHOMHKH TOPMO3WICS. DTO OBUIM TOABI He-
CKOJIBKUX HSKOHOMMYECKHX KPHU3HCOB, BKJIOYas CHU-
CTeMHBIH Kpu3uc, HauaBmuiica B 2008 r. u Tpu roga
cepbesnoit mupoBoit mangemuu COVID-19, yuecmieit
MHOTO H3HEH.

MameHeHue rognuHororo pocta BBl rpynn ctpaH mupa B 1972-2021 rr.
6.0
4.0
2.0
AR ERRRAL SREERREL-1 5" (RRERERAR
-2.0 { =——EBpoOCOIO3
—o— BBICOKMI1 A0X0A
-4.0 —+— CeBepHasa AMepuKa
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o w -T
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Puc. 2. Juuamuxa memnos pocma BBII uemvipex epynn cmpan mupa ¢ 1972-2019 2. IIpogedenvi nuneiinvle
pezpeccuu Ol CMPaH € 8bICOKUM 00X000M (CNIOUWIHAS TUHUS) U HAUMeHee PA3BUMbIX (WmMPUX08as TuHUL).

ITpu yxazanHbIX obcTosTenscTBax BBII Ha mymry
HaceneHud B 1990-2020 rr. 3HAUUTETHHO YBEIUIHIICS
— B rpymme CeBepHas AMepuka B 2,6 pa3, B IpyImre
CTpaH C BBICOKUM J0X0a0M B 2,3 pa3a, B EBpocorose B
2,2 paza, B rpynne HPC B 3,1 pa3za (Puc. 3).

B Ta6nure 1 mpeacraBieHsl JaHHBIE 00 YBEITHIH-
BAIOIIEMCSl POCTE SKCIOPTa TOBAPOB M YCIYT (B TEKY-
mwmx noyutapax CIIIA) B psiae mpoABUHYTHIX pa3BUTHIX

! Jlaner 3Ha9eHAsS MOBT (HAMOOJIEE YACTO BCTPEYAKOIIETOCS
3HAUCHNUS) IMIMPUIECKUX (QDYHKIUI pacTpeneneHusl.

CTpaH U B TpeX IpymIax cTpaH 1o oTHomeHuto ot 2000
r.k 2010 r. 1k 2021 1. B 371 TOABI 1OXOJ] OT SKCIIOPTA
TOBAPOB U YCIyT yBenuumics no cpasaeruio ¢ 2000 r.
B EBpocorose B 3,3 pasa, B cTpaHax ¢ BHICOKHM JI0XO-
noM B 2,9 pasa, B CeepHoili Amepuke B 2,2 pa3a, B
HaMMeHee pa3BUTHIX CTpaHax B 6,3 pasa.
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BB Ha aywy B rpynnax ctpaH mupa (aonn. CLUA) B 1980-2020 rr.
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Puc. 3. Juuamuxa BBII nHa Oyuty Hacenenus mpex epynn pazgumulx CMpaH Mupa (7ieeds ocb KOOpouHam) u
2PYNnsl HAuUMeHee pa3eumolx cmpaw (npasas oco koopounam) 6 1980-2020 ze.

Tab6muma 1.
Poct skcropra ToBapoB M ycayr (B Texymux gouiapax CIIIA) no otHommexuto xk 2000 r.
Crpana 2000 r. 2010 r. 2021 r.
Wpnaagus 1,0 2,4 7,2
I'epmanus 1,0 2,4 3,3
Hunepnanmpt 1,0 2,1 3,0
Benerus 1,0 2,1 3,0
Wcnauns 1,0 2,2 2,9
Uranusa 1,0 1,8 2,3
CIIIA 1,0 1,7 2,3
Opannus 1,0 1,8 2,2
OuHaHInsS 1,0 1,8 2,2
BenukoOpuranust 1,0 1,7 2,1
EBpocoro3 1,0 2,3 3,3
Bricokuii moxoxn 1,0 2,1 2,9
CeBepHasg AMepuka 1,0 1,6 2,2

VYkazaHHBIC JTaHHBIC CBUAETEIBCTBYIOT O pPOCTE
JKU3HEHHOTO YPOBHSI HACENICHHUS U TEXHOJIOTHIESCKOTO
YPOBHSI BRICOKOPA3BHUTHIX CTPaH IO HOBBIX BBICOT. He-
CMOTpSI Ha HAJIMYAE MHPOBOTO CHCTEMHOTO SKOHOMHU-
YECKOT0 KPH3HCA B ATHX CTPaHAX, B TEUCHHUE MOCIE/-
Hux 30 JeT ypoBeHb KM3HU MX HaceleHus Ooiee uem
YABOMJICS.

Ha Puc. 4 mpencrasnena nuaamuka BBII Ha mymry
Hacenenus (momur. CHIA ¢ yueTom mapureTa MoKyra-
TeapHOU crmocoOHocTH) B 1900-2022 rr. [33] HeCcKOb-
KHX TPOJBHHYTHIX Pa3BUTHIX cTpaH mupa: Hanus, Hu-
nepnanabl, ABctpusi, Ucnanaus, I'epmanus, [Beuus,

benbrusi, Ascrpanusa, Ounnsanaus, Kanana, Benuko-
Opuranusi, @pannms, Uramus. Taxke wnzo0pakeHa
KpHBasi K03()(HUIIMEHTOB BapHallMi — XapaKTEePUCTHUKA
pa3dpoca yKka3aHHOTO IapaMeTpa 3TUX CTPaH B Kax-
JBIA TOJ pacCMOTPEHHOTO BpPEMEHHOro oTpe3ka. Ha
PpHUCYHKe Takke U300pakeHs! KpuBbIe 10x010B Hopae-
run ¥ CIIIA, 3HaueHUs KOTOPBIX Ha OTAEIBHBIX OTpPe3-
Kax BPEMEHH IPEBBIIIAIOT 3HAYEHUS OPYTUX YKa3aH-
HBIX 3/I€Ch CTpaH. B 3Ty rpymnmy cTpaH HEe BKIIIOYESHBI
MaJble, OCTPOBHBIE M YHCTO CHIPHEBBIE CTPAHBI.
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Aunamura BBIN Ha gywy passButeix ctpan B 1900-2022 rr.
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Puc. 4. Juuamuxa pocma BBII na oywy nacenenus (negas ocw, ooan. CLLUA) u kospuyuenma sapuayuu
(npasas ocw, %) epynnei gvicokopassumuix cmparn mupa 6 1900-2022 2. Jlesas ocb koopounam umeem
Jno2apupmuyeckuti macuumao

U3 rpaduka BUAHBI OTHOBPEMEHHO KaK POCT J10-
XO0JIOB Ha JYIIYy HACEJICHUs, TaK U YMEHbBIIIEHUE X Ba-
puanuii B TeYeHUE paccMaTpUBaeMOro nepuoja: oT 2
660 - 8 830 gomn. B 1900 r. 10 42 800 - 59 100 gonn. B
2022 r. ¥ COOTBETCTBEHHO Kod(duimeHTa Bapuauuu
ot 32,5% 10 9,0%.

Ha rpagwuke 1913 r. MBI BUIUM JIOKANBEHBIA MaK-
CUMYM JO0XOJOB U OJHOBPEMEHHO MWHHMYM Bapua-
oempHOCTH. C HawanoM | MupOBO# BOWHBI Hampasiie-
HHE POCTa JIOXOJIOB M YMEHBIICHHE BapHaOEeIbHOCTH
MEHSFOTCS Ha IPOTUBOIIOJIOKHBIE, MUHIMYM JIOXOJIOB
1 MaKCUMYM BapHaOeIbHOCTH JOCTHTAETCS K OKOHYA-
Huo BOWHBI B 1918-1919 rr. Ilocie 3TOro HOXOOBI
CHOBa pacTyT, a BapHa0CIbHOCTh YMEHBINACTCS [0
Havajla MUPOBOTO 3KOHOMHUYECKOoro kpusuca 30-x ro-
noB. [Tocne 1939 r. — Hayana || MupoBoii BOiHBI /10 e
okoH4YaHug B 1945 r. uaer CUILHLIN clax JOXOI0B U
yBEIMUEHUE WX BapuadeNbHOCTH (OTMETHM, YTO B
CILA poct noxonos npoucxoqui ¢ 1934 no 1944, 3a
uckimovyeHruem 1938 r.).

[Tocne okonuanus BoiHbI B 1945 r. 10X01bI CTpaH
CHOBa CTaJIM PaCcTH, HO OBICTpee, YeM paHbIle; UX Ba-
puabensHOCTh OBICTpee yMEHbIIanachk. Kpuseie moxo-
JIOB OJHOBPEMEHHO ILIM BBEpX W cOmmkammch. Mc-
Ye3/Id CHIIbHBIE CIIAJbl M MOIBEMBI, KK 3HAYEHUN H0-
XOJIOB, Tak W uX Bapuanmii. Hauwmnas ¢ B 1971 r.,
BapuabenbHOCTh TOXOA0B cTana meHbie 10% 3a wc-
KIIFOYEHUEM JIOKAIBHBIX MakcumMyMoB (10,2%) B 1992
. (TOJ, CBSA3aHHBIN ¢ SKOHOMUYECKHMH TOCIEACTBH-
amu pazBana CCCP) u B 2022 r. (rox, CBA3aHHBIN C
naaaemueir COVID-19). MunnmanbpHOe 3HaUEHUE Ba-
puabensHOCTH, paBHOE 6,5%, ObLTO B 1989 1. Mao 3a-
MeTHBIM oka3ajcs crag 2008 r., cBI3aHHBIN ¢ HAYaJIOM
HOBOT'O MUPOBOI'O 9KOHOMHYECKOI'0O KpU3HUCa U cajl OT

pausgaus manaemu COVID-19 B 2022 r. B Hauane
Kkpusuca 3koHOMukd B 2008 r. y paccMaTpuBaeMbIX
CTpaH cpe/iHee 3HaYeHHUE JT0XOJ0B ObLIO MOJTOKHUTETb-
ueIM: 0,07%, a HanbompIwi criaz o1t 1,7%,.

Cnegyer OTMETUTh, 4TO 10X0abl Hopmernmu u
CIIA oTnuuanuch OT IPyTUX paccMaTpHBAEMBIX 3/1ECh
CTpaH MpEBBILIEHUEM 3HaueHUH HaJ nqoxonamu: CIIIA
AMeNd OONBIINIA TOXOJ], YeM JAPYTHe CTpaHbl, 10 1982
rona, a Hopserus — nocne 1980 rona. x mapamerpsl
He OBUIM IPUHATH BO BHUMaHHE PU aHAIA3E H3MCEH-
YUBOCTH JJOXOOB.

[IpencraBneHHbIe NaHHBIC O JWHAMHUKE JOXOIOB
Ha Jylly HaceJeHHsI CBHAETEIbCTBYIOT O TOM, YTO 3a
122 rona pa3BuTHE SKOHOMUKH Hanbojiee SKOHOMHIYE-
CKH Pa3BUTHIX CTPaH B IIEJIOM POCIIO M UMEJIO aHaJIo-
rudHble KojeOaHus. COOTBETCTBYIOIINE KPHUBBIE CO
BPEMEHEM CXOJWINCH, IOCTHUTAsl OMPEAETIEHHOTO TIpe-
nema. O6 3TOM CBHICTEIBCTBYET CHIDKCHHE BapHa-
OETHHOCTH JTOXOJIOB CTpaH — KOA((HUIMEHT BapHalluu
CHH3WICS 32 HEKOTOPBIMH HCKIFOUCHHUSMH, a TOCHe
1971 roma BapwaOENbHOCTh TOYTH HE H3MCHMIIACH,
ocraBasich B npezaenax 10% (c 6,5% no 10,2%). Kpu-
Bble Ha Tpa)uKe HayalM NPeNCTaBIAThH cOO0H BOCXO-
TSIy TPYOy TPACKTOPUH MOCTOSHHOM TOJIIINHBL

YkazaHHbIE Pe3yJIbTaThl U3MEHEHHS MapaMeTPOB
SKOHOMHYECKOTO pa3BuTHs Ha Puc. 2-4 u B Tabmure 1
CBUJICTEILCTBYIOT O TOM, YTO COBPEMEHHAsI SKOHOMHKA
pa3BHBaeTCsl BeChbMa HEPaBHOMEPHO, HO B IIEJIOM
HUMEET COIMATbHO-KOHOMHUYECKYIO MOJIENb, TIPH KOTO-
POl MOCTOSTHHO MOBBIIIAETCA YPOBEHb KU3HU Hacele-
HUS — HE TOJBKO B OOTaThIX, HO M B OCIHBIX CTpaHaXx.
EcTb nBa Ba)KHBIX OJOXKCHUSI.
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IlepBo€e — HEpaBHOMEPHOE Pa3BUTHE SKOHOMHKH —
ec HEOThEMJIEMOE CBOMCTBO: MMEHHO HEpaBHOMEp-
HOCTb €CTh HPOSBJICHUE HOPMAJIBLHOTO Pa3BUTHS Phbl-
HOYHON SKOHOMHKH, CTOXACTUYHOH B CBOEIl OCHOBE.
BaxHo, 4TOOBI HEPaBHOMEPHOCTH HE IPEBOCXOIWIIA
HEKOTOPOr0 Pa3yMHOTO Ipejieia, TOrAa MPOHCXOANUT
TMIOJIOKUTEIBHBIA POCT SKOHOMUKH B 1esoM. CHucrem-
Hble IKOHOMHYECKHE KPU3HUCHI — YAaCTHBIN CiTydail He-
PaBHOMEPHOCTH, 3TO TOXKE€ HEOTBEMIIEMOE CBOMCTBO
9KOHOMUKH, OHH HE SBIAIOTCS Ne(EeKTOM pa3BUTHS
[20, 21]. C pa3BuTHEM H pOCTOM YKOHOMHKH BapHALINN
ec IapaMeTpOB yMEHBIIAIOTCS, B TOM YHCIIE yMEHbIIIA-
eTcsl BeITMYMHA SKOHOMUYECKUX KPU3HCOB.

Bropoe mnonoxxenue pa3BUTHE BO3MOXKHO
Toibko npu Hamumauu HTIL. DTo BaxHeimmid paxkrop
OBICTPOrO ¥ OJHOBPEMEHHO A(P(PEKTUBHOTO Pa3BUTHSL.
HTII nexxut B 0OCHOBE YCIEIIHOIO COBPEMEHHOIO HKO-
HOMHYECKOT'0 POCTa.

VYKa3aHHBIE 0OCTOSTENBCTBA 03HAYAIOT, YTO, HE-
CMOTpS Ha HEpaBHOMEPHOE Pa3BUTHE, HATHYHE SKOHO-
MHYECKHX KPH3HCOB ¥ MAHICMHIO 3a00JIeBaHUS
COVID-19, ypoBeHb )KH3HU B MUpPE PACTET IIOCTOSHHO.
Hawnbonee ycremHo S5KOHOMHKA pa3BHBACTCS B Pa3BH-
TBIX CTpaHax. ABTOp CUUTACT, YTO B YACTH SIKOHOMHUYE-
CKOTO Pa3BUTHUS U YPOBHS JXH3HH MHUP HACT B CTOPOHY
Hooc(epsl. Pa3BuBatoiyecs cTpaHbl IBUKYTCS BIIEpe]

MeUIEHHEE, HO, OHM MOTYT JIOCTHYb YPOBHS Pa3BUTHIX
CTpaH, UX IyTh MOXKET OBITH MPOIeH ObICTpee — eCIu
OyZeT y4YTEeH OIbIT CTPaH MPeIIICCTBCHHUII.

5. Craduim3anust pocTa HaceJaeHUst

OnHOM U3 BaKHEHUIINX MTPpoOIeM MHUPOBOTO Pa3BHU-
THS SBJISIETCSI BOBMOXHOCTh CTaOMJIN3AIMU YUCICHHO-
CTH HacesleHus B Oy ayuieM. OrpaHuyeHHas B pa3Mepax
3eMJIs He CMOXKEeT IPOKOPMUTH HACEIEeHUE C HEOIPaHU-
YEHHBIM POCTOM €TO YHCICHHOCTH.

PaccMoTpuM AWHAMHUKY NPHPOCTA HACEJICHHS B
craHax mupa. Ha Puc. 5 mpencraBnen rpaduk nuHa-
MUKH 1 JITHAW PETPECCHU TEMIIOB POCTa YHCICHHOCTH
HACEeJIEHHs TPeX TPYIII CaMbIX Oorartsix cTpaH — EBpo-
coro3a, CeBepHOIl AMEPHUKH CTpPaH C BBHICOKHM J0XO-
noMm B 1961-2022 r. BunHo, 4TO B yKa3aHHBIE T'OJbI

TEMII POCTa B KaXKIOH M3 TPYMI CHUXKAJCS. 3HAUCHUS

TEMIIOB pocTa yMeHbImInch ot 0,8% - 1,7% B 1961 1.

10 0,2% - 0,5% B 2022 r. YKa3aHHOE YMEHbILICHUE TEM-

OB poCTa MOATBEPXKIACTCS Ha rpaduke TeMIa pocra

YHUCJIEHHOCTH HacesieHus pa3BuThix cTpaH: CHIA, Ce-

BepHoit Kopen, ®@panmmu u Anonun (Puc. 6) — temm

cHIKaJcs B TedcHue 1990-2029 rr., a mocite 2009 1. B

SlmoHnM OH cranm oTpuUUATeNbHBIM. TO €CTh, YHCIICH-

HOCTH HAaCEeJIEHHsI 3THX CTpaH CTPEMHUTCS K CTaOMIMN3a-

1IN, a B SIMOHMN OHA yMEHBIIIAeTCS.

AWHaMWKa TeMMNOB pocTa HaneneHus B rpynnax cTpaH B 1961-2022, % B roa
1.75 T
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Puc. 5. Junamuxa memnog pocma nacenenus ¢ cpynnax cmpan: Espocoioze, Cesepnoii Amepuke u 6 cmpanax ¢
ebicoKUuM 00x000m 6 1961-2023 ze. Ilpusedernvl nunuu peepeccuu st Kaxcoou epynnvl CMpau
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OuHaMmuKa TeMnoB pocTa HaceneHua cTpaH mupa B 1990-2019 rr, % /rog
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Puc. 6. Junamuxa memnos pocma nacenenus 8 uacmu pasgumoix cmpar mupa 6 1990-2019 ze. Ilpugederni
JUHUY peepeccu Oisl KadicOOUu epynnvl CIpaH

OOBSICHIM MEXaHU3M Iepexoa K CTaOMIH3aIiN
YHCICHHOCTH HaceJIeHHUs Ha IpuMepe HaceneHus Amno-
HuH (Puc. 7). B HacTos1ee BpeMst B pa3BUTHIX CTpaHax
OJTHOBPEMEHHO IPOUCXOMAST JIBa Mpoliecca: yMEHbIIe-
HHE PO’KIAEMOCTH U yBEJIHUEHHUE POIOTDKUTEIEHOCTH
sku3HU. IlepBblil nponecc NPUBOAUT K yMEHBILIECHUIO
YHUCICHHOCTH BO3pPacTHOM TIpymmel Monofslx «0-14
JIET», BTOPOH — K yBEITMUEHHIO YHCIEHHOCTH MOKUIIBIX
mojel B rpynne «65 et u crapuey. 3MeHeHue uuc-
neHHoctu rpynnsl «0-14 net» ompenensercs mpouec-
COM pokaaemMocTu B rpynne «15-64 ronxax», naromein
MOTOMCTBO M aKTHUBHO paboTaromux mozaei. [Toaromy
MPY YMEHBIIEHUH POXKAAEMOCTH CHa4aja MPOUCXOIUT
YMEHBIICHNE YUCIEHHOCTH CHavyaIa TPYIIIBI MOJIOABIX
«0-14 net», a 3aTeM 1Mo Mepe UX B3POCICHUS U Iepe-
xoja B rpymny «15-64 roga» yMeHbIIaeTCa U YHCICH-
HOCTbh 3TOM rpynmnbl. YUCIEHHOCTh MOXKWIBIX JIFOACH
«65 JeT M cTapie) OIpenensieTcs YMEHbIIAIOIUMCS
KOJIMYECTBOM JIFOJICH, BEIXOIAMINX W3 TPpymmsl «15-64

rozia», HO MOCKOJIBKY B IPYHIIE «65 JIeT U cTapIe» yBe-
JIMYMBACTCS NPOJOIDKUTENIBHOCTD JKU3HH, TO B IEJIOM
€e 4HCIeHHOCTH YyBenuuuBaercs. KoadduimeHTs
POXIIAEMOCTH B pEaJbHOCTH CaMH PErYJIHUPYIOTCS
HaceleHneM (KaK MpaBHJIO, 3TO MPOHMCXOIUT HEOCO-
3HAHHO B CBSI3M C U3MEHEHHMEM YCJIOBUH JKU3HHU U W3-
MEHEHUEM MEHTAJIUTETA).

W3 npuBeNeHHBIX IAaHHBIX MOYKHO 3aKIIOUHTh,
YTO €CJIH B YKa3aHHBIX IPYIIax CTpaH 1 Haubouiee pas-
BUTBIX CTpaHaX B ITOCIEIHEE BPEMsl HICT 3aMEIICHHE
pOCTa YUCICHHOCTH HACENICHHUS, TO MYyTh K HYXHOMY
IU1sL HOOC(ephl CTabHIIM3AIMH YUCICHHOCTH TOPMOJKE-
HHUIO OTKPBIT M Ul APYTUX CTpaH. B Takux crpaHax
IPH JIOCTH)KEHHUH JI0CTATOYHOTO YPOBHSI Pa3BUTHUS KO-
HOMHKH M MU3MEHEHHHU COLIMAIIHOTO CO3HAHMS MOXET
TaK)Ke HAYaThCsl YMEHBIIEHHE YHCIEHHOCTH. Takum
o0pa3oM, 3a7a4a pa3BUTUs Hooc(hephl B 4acTH cTabu-
JIM3alMK YUCIIEHHOCTH HACEJICHUsI — pelaema.

OuHamuka yncneHHoCTH HaceneHua AnoHuu B 1995-2022 rr.
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6. MexxayHapoaHbIE MUTPALIUH

B mocrnenHue roapl MOSBUIIOCE HOBOE 00CTOSA-
TEJILCTBO B AMHAMUKE HACEJICHUS IUIaHeThl. B cTpaHax
EBportsl Ipon30L1TH 3HAYNTENBHBIE MEXKTyHAPOIHbIE
MUTpaIHi, KOTOpPbIE NPUBEIN K CHIPKEHHUIO, KaK YHC-
JICHHOCTH HACEeJIEeHUs, TaK U BUANMOMY YBEIHYECHUIO
CMEPTHOCTH B psiJie CTPaH.

Okazajoch, 4TO MUTPALMK HAaCEeJIEHHs, IPOUCXO-
nsamue ceiitdac B EBpome 3ameTHBIM 00pa3oMm, HCKa-
3WJIM IPUBBIYHBIC TAPAMETPHI AEMOTPaPUIECKUX MPO-
reccoB. A.M. Tapko [21] oOHapyXwuJI, YTO B TCUCHHUE
HECKOJIBKHX JIET 0011ast cMepTHOCTh B bonrapuwy, crana
camoit BeIcoko# B Mupe — 15,4 Ha 1000, 1 omepexaer
BCe, Jaxke camble OeiHble CTpaHbl AQpuku. 3a Heil
unyT JlatBust — 15,0 va 1000, Cep6ust — 14,6 na 1000,

3a HUMH crieayet Jlecoro — 14,2 Ha 1000. B atux v psie
JIpYrUx CTpaH, HOBbIX wieHax EC, 4acTh MOIOI0Tr0O
TPYJOCIIOCOOHOI'O  HACEJEHWs, BOCIIOJIb30BABILINCH
BO3MOXKHOCTBIO CBOOOTHOTO TTEPEMEIICHUSL, IEPECEIIH-
Jach Ha paboty B Ooee borateie cTpanbl EBponsl. [To-
CKOJIbKY CMEPTHOCTBH OCTaBIIMXCS B ATUX CTpPaHaX I0-
JKIJIBIX JIFOJICH, KaK W3BECTHO, CYIICCTBEHHO BEIIIIC,
4yeM MOJIOJBIX (3aKkoH ['omrepiia), To B CTATUCTHKE TO-
SIBUJIOCH CHIIbHOE «OYMa)KHOE» yBEIUYeHHE CMEPTHO-
ctu Hacenenus? (Tabnuna 2). AHaIU3 BO3PACTHBIX Ha-
paMeTpoB MUTPALIUK M JPYTHX MOKa3aTesell MoATBep-
mun ato (Puc. 8). B mamHOM ciydae HapymieHne
MHUPOBBIX JeMOrpadUueckux MoKasaTesiell 0Ka3aloch
WHWKATOPOM HEeOJaromosyqyHOro MOJOXKECHUS B ITHX
CTpaHax.

Tabmnuma 2.

3Ha4yeHus MapaMeTpoB, XapaKTepU3yOIIUX MUrpanuu Hacenenus: Esponsl u [lentpansroit Azuu B 2019 .
npupocT Hacenenus (%), murpamus (% OoT YUCIEHHOCTH HaceleHus), oomas cmepTHocTh (Ha 1000). CopTu-
POBKa IPOM3BEICHA 110 TApaMeTpy 00I1asi CMEpTHOCTb.

Ipupoct Hacenenwus, % ot Murpanus, % ot O01mmast cMEepTHOCTH,
Crpana
YHCIICHHOCTH HaCEJICHUS YHCIICHHOCTH HACCICHUS Ha 1000
Bonrapus -0,70 -0,16 15,50
YkpanHa -0,53 -0,02 14,70
Cepbust -0,54 0,01 14,60
JlaTBus -0,70 -0,41 14,50
JIutBa -0,26 -0,48 13,70
Pymbiaus -0,53 -0,13 13,40
MonoBsa -1,60 -1,06 13,09
I'py3us -0,17 -0,15 12,88
XopBatus -0,55 -0,31 12,70
Bochus u I'epueropuna -1,17 -0,83 12,27
I'penust -0,11 -0,20 11,70
ITonbmia -0,02 -0,01 10,80
YepHoropust -0,03 -0,26 10,60
Ces. MakenoHus 0,02 -0,05 9,80
ApmeHust -0,56 -0,90 9,66
AnGanus -0,43 -0,31 8,48
Kazaxcran 1,29 -0,20 7,19
TypkMeHHCTaH 1,53 -0,16 6,58
Kupruzus 2,09 -0,53 5,20
TamxuKAcTaH 2,26 -0,08 4,84
V306exkucran 1,88 -0,21 4,60

2 3710 He TEPBBIi CydYait, KOrJa MoKa3aTelb CMEPTHOCTH
IPUBOJMT K HEaleKBaTHOMY OIMCAHUIO ANHAMUKHU YUCIICH-
HocTH HaceneHus. [locite okoryanus | MupoBoii BOWHBI y
MYKYHH ¥ JKSHIIUH ObUIN CHIIBHO N3MEHEHBI KaK COOTHO-

IIEHHE YHUCIICHHOCTEH, TaK U BO3pacTHbIE CTPYKTYpHl. [1o-
3TOMY OOBIYHAs CTATUCTHKA HE MOIJIa NPaBUIBHO NpeacKa-
3bIBaTh IMHAMHKY pocTa HaceneHus. [lomorso BBeaeHue
rmoKasarelisi pepTHIBHOCTh — YHCIO POXKICHUH HA OJHY
JKCHIUHY.
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Bo3pacTHoOM cocTaB MexayHapoaHOW MUrpauumn HaceneHus B Bonrapum
B 2017 r., yen./r.
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Puc. 8. Bospacmnoe pacnpedenenue muepanmog Boneapuu ¢ 2017 2.

Cxorxue SIBICHHS MPOHMCXOMAT TAKXKE B CTpaHaX
opBrero CCCP. HMx, Gonblieil 4acThl0, MOJIOJBIE K
CpEIHEeTO BO3pacTa XHTEIH Iepee3karoT paboraTtb B
Oosiee BBITOJHBIE CTPAHbL. DTO IIOMOIJIO ITOBBICHTH
YPOBEHb UX JKM3HU M UX CeMel Ha poauHe, HO TaKkKe
oTpasmiock Ha Jemorpaguueckoit craructuke (Tao-
nuna 2). B nanHOM ciydae HapylieHHE MHPOBBIX Je-
MorpaduyecKkux rokasaTenell TakKe 0Ka3ajloch HH/IU-
KaTOpOM HeOJIarornoyiyqyHoro MoJjIoXKeHHs! B 3THX CTpa-
Hax. OtmernM, 4yTo B TaOmuie I10J0KHUTEILHBIE
3HA4YEHMs PUPOCTa HACEIECHHUS U MEHEe BBICOKHE 3Ha-
YyeHHUsl cMepTHOCTU B LleHTpanbHOM A3uM 1O CpaBHE-
HHIO cO cTpaHamyu B EBporie cBs3aHBI ¢ TEM, YTO MH-
Tpalyy MOKa HE yCIIeNU CHILHO MU3MEHUTh HCTOpHYe-
CKH CIIOKMBIIMECS TaM I1apaMeTpbl BO3PACTHBIX
pacnpezieneHuii u APyTrux 1eMorpaduiecKux mapamer-
pOB.

ITo mporuno3y A.H. UymakoBa nu M.C. CTbIYuH-
ckoro [28] Murpanus u3 MeHee pa3BUTHIX B Obosiee pas-
BUTBHIE CTPAHBI Y€pe3 HECKOJIBKO JIET 3HAUUTENIFHO YBe-
JIMYUTCA 110 BCEMY MHPY M CTaHET HOBBIM (haKTOPOM
TJI00aJIbHOTO Pa3BUTHS.

YBenuueHne MUTpanuii B Ipyrue cTpaHsl B MUpe
JIEMOHCTPHPYET PACIIUPUTENBHOE IPOSIBICHUE WACH
«absiBosbckoro Hacoca» H.H. Mowuceesa [9]. On nona-
rai, 9To OoraThle CTpaHbI 3a0MparoT U OYIyT 3a0UpaTh
K ce0e TaTaHTIIMBBIX JIFOJICH U3 pa3BUBAIOIINXCS CTPaH,
HO OKa3aJIoCh, YTO COBPEMEHHBIC MUTPAIMH TIPHBIIE-
KaloT BCEX — OT MaJOTPaMOTHBIX 0 00pa30BaHHBIX U
TaJIAHTJIMBBIX JIFOJIEH.

PaccmoTpeHHbIe 00CTOATENBCTBA MUTPAIMN aB-
TOp CUHMTAET BaXKHBIM 00ABIICHHUEM K aHATU3Y Pa3BH-
THSI YKOHOMHKH MHpa U POCTa YHCIEHHOCTH Haceie-
HUS. Yoke ceddac 3T0 MPOSBISIETCS 3aMETHBIM H3MEHe-
HHEM XapaKTepa U TEMIIOB 3KOHOMUYECKOTO Pa3BUTHUSL.
Murpanuu He MEHSIOT paHee CAEIaHHbIE BEIBOJBI O 10-
CTHXEHUH HOOC(hEpPHl B YaCTH BO3MOXKHOCTH CTAOMIIHN-
3allUM YMCJIEHHOCTH HacelneHHa. OHU MOKa3bIBAIOT,
YTO Ha MyTH K Hooc]epe BO3MOXKHBI HEOKUIaHHBIE 3a-
JIEPKKH.

7. PeruoHajibHbIe 3arpsI3HEHUS

B nauane 1970-x rr. B pa3BUTHIX CTpaHax NpPOU30-
[UTH 1Ba Kpusuca. [1epBoIid OBLT SHEPTreTHYECKUiL, BTO-
poil — 3KosIornYecKuil. JHEpPreTHIECKUil BO3HUK 17 OK-
Ts0pst 1973 roma. Toraa apaOCKUe CTPaHbI — YIICHBI
OAIIEK, Erumer m Cupus OTKa3zaluch IpoJiaBaTh
HedTh ctpanam CIIIA u ux coro3nukam (Bemnkoopu-
tanus, Kanana, Hunepnanas, CIIA, fAnonus), moa-
nepxaBiiuM M3pauns B xone Boitel CyaHoro qHs B
xone Apabo-M3pannbckoil BoitHbl 1973 roma B ero
koH}puukTe ¢ Cupueit u Erunrom. Llenst Ha HedTH B
pe3yipTaTe NOJHSAIACH MOYTH B 4 pa3a. DTOT KPHU3HC
ObLT 3aBepiieH K Mapty 1974 r. OgHaKo MpoUcXoms-
WA SKOHOMHYECKHH OyM B Pa3BHUTHIX CTpaHaX BHe-
3aITHO 3aKOHUYMUIICS U CMEHUIICA MaJJ€HUEM TEMIIOB 3KO-
HOMMYECKOTO Pa3sBUTHSA U CEPHE3HBIM 3aCTOEM JEIO-
BoM akTtuBHOCTH. OH Jajd TOBOJ 3agyMaTbCsi O
Pa3BUTHM SKOHOMMKH, HCIIOJIB30BAaHUU DJHEpreTHUe-
CKHUX PEeCYpCOB, 3arps3HEHHH MPHUPOIHON Cpensl |
JAbHENIIeM pa3BUTUH 3amaja.

B 10 Bpems Hauancs cepbe3HbI HKOJIOTHMUECKUN
KpHU3uC. B pa3sBUTHIX cTpaHaX HEOKUAAHHO 3aMETHUIIN,
yT10 K 1970-M I'T. IPOU30LLIO CHIIBHOE U IOBCEMECTHOE
3arpsA3HEHUE MPUPOAHON Cpelsl OTXOAaMHU MPOMBIII-
JIEHHOTO Tmpou3BoAcTBa. Hampumep, B OTHeNbHBIE
rOJIbI IETOM OT KUCIIOTHBIX A0Kei B EBpornie u Kanane
rorndany KpynHbIe MAacCHBBI JIECOB, CHIIBHOE 3arpsi3-
HeHue ObLTIO B OOJBIIMHCTBE PeK 1 03ep. B o3epax cra-
HOBWJIACHh HEChENOOHON 1 morudana peioa. JIoBOJIBHO
OBICTPO MPHIILIO OCO3HAHKE YTPO3 U MOHUMAaHUE TpPH-
YHH IPOUCXOSIIETO — HEKOHTPOJIMPYEMBIA M HETIPE/I-
HaMEPEHHBIN PETMOHAIIBHBIN POCT 3arpsi3HEHUN B pas3-
BHUTHIX CTpaHax. PyKOBOZCTBO pa3BUTHIX CTpaH C 3a-
MO3/laHUEM  OCO3HAJI0O  OMAcHOCTb, HO  3aTeM
MPEAIPUHSIIO PEIIUTENbHBIE NEHCTBUS U PEIINIO 3KO-
JIOTHYECKUI KPU3UC Ha OCHOBE OBICTPOTO pPa3BUTHUS
HTIIL.

B pasButoM Mupe npoOieMbl panuoHaIbHOTO
MIPUPOJIONOIB30BAHUS U COXPAHEHHs] OKpY’Karolen
CpeIBl CTaT OJHUMH M3 TIEPBOCTETIIEHHBIX. VIMEHHO B
T€ TOJBI CTAJIO SICHO, YTO JIOCTUTHYTBIN BBICOKHM ypoO-
BEHb JKM3HHM 4YEJIOBEKAa JOJDKEH OBITh OCHOBAaH Ha
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J)KA3HU B CpEJie C YUCTHIM BO3IyXOM, YHCTON BOJIOH,
MIpUpOJIa TOJDKHA OBITH HE M3YPOJOBAHHON ypOaHu3a-
nuei. beuto MpUHATO XKecTKoe 3aKOHOAATENLCTBO IO
COXpaHEHHIO MPUPOIHOI Cpelbl, KOPEHHBIM 00pa3om
MEepecMOTPEHBl HOPMBI BO3JeiicTBUsA Ha Hee. B mpo-
MBIIIIEHHOCTH OBIIM CYIIECTBEHHO YJIyUIlIeHbI TEXHO-
JIOTUM — DHEepreTudyeckas MPOMBIIIICHHOCTh CTaja
MPOU3BOJIUTE OOJIbILIE 3JJIEKTPUYECTBA, HA EIUHUILY
TOIUINBA, TO K€ OBIJIO C/AENAHO B MPOM3BOACTBE CTAN
U IpyTUX NPOAYKTOB. bblnn pa3paboTaHbl HOBBIE KOH-
LENIIH Pa3BUTHS TOPOJIOB, ObLIA IIEPECTPOEHA HKOHO-
MHKa B 9aCTH MHHHMH3ALUH IIPOU3BOJCTBA 3arpsi3He-
HUH Ha €IUHHUIYY NPOAYKIHWH M Pa3pabOTaHBI HOBBIC
TEXHOJIOTHH B TEXHHUKE, B TOM YHCIe IpeaycMaTpuBa-
IOIIMe MUHIUMM3ALUIO IPOU3BOJCTBA 3arpsi3HEHUN Ha
equHuIly npoaykuuu [21, 24].

K 1990-m rr. 1 k 2000-M rT. OBUTH IEPECMOTPEHBI
U 3HAYUTEJIbHO YCOBEPIICHCTBOBAHbI BCE TEXHOJIOTU-
YeCKHe MPOIECCHI B IPOMBIIIICHHOCTH U CETbCKOM XO-
3sTUCTBE. BBUIM TPHHATHI MEpHI 1O BOCCTAHOBIICHUIO
JIOKQJIBHBIX M PETHOHAIBHBIX [TapaMETPOB CPEAbI — CO-
KpalleHbl BBIOPOCHI, BBIACIISIONINECS IPU COKUTaAaHUU
KaMEHHOTO yTJIst, He)TH U IPOTYKTOB U3 HUX — COCIH-
HEHUI cepbl M a30Ta, SBISIOIIUXCS TITaBHBIM KOMIIO-
HEHTOM KHCJIOTHBIX JOXJAEH, ryOsmux jeca M o3epa.
Kpowme toro, ynanoch 100MTECS 3HAYUTENLHOTO COKpa-
IIEHHUS BHIOPOCOB TSXKEJIBIX METAJUIOB IPH MPOU3BOJI-
CTBE CTaIM U JAPYI'MX MaTepuanoB. B menmom 3amaua
HOpMaJIM3allM1 PETHOHAIBHBIX U JJOKANbHBIX 3arps3He-
HHUH B Pa3BUTHIX CTpaHax Oblia pelIeHa.

Ecnu panbiue B ctpanax 3anannoit EBpomnsl u Ce-
BEpHOU AMEPHUKHU OT KUCIOTHBIX JOXKAEH B CyX0€, JKap-
KOE JIETO ITOTH0aTi KPyITHBIE MacCHUBHI JIECOB, TO TIOCIIE
Mep, npuHATHIX ¢ 1980-x 1 1o xkoHua 1990-x rr., 31O
SBJICHHE NMPAKTHYECKN Mcde3o. Panee CHIIbHO 3arpsis-
HeHHbIe Bennkue o3epa Ha aMepUKaHCKOM KOHTHHEHTE
U moutd morubmme o3epa B CKaHIMHABUU OXKFWIIH,
BOJIa, paCTEHHsI, 3a1achl PHIOBI B HUX HPUIIIIH B HOPMY
[18, 21], Boma B pekax crama 4uctoil. B pesynsrare
9THX JEHCTBUI SKOJIOTHYECKUN KPU3HUC M MPOOIEMBI
JIOKaJbHOTO M PETHOHAJIBHOIO 3arps3HEHHS Cpeasl B
Pa3BUTHIX CTPaHax OBUIM B OCHOBHOM pereHsl. OqHUM
U3 MOJTBEPKACHUH 3TOMY SIBJIsIeTCs TO, 4TO Beemup-
HBIH OaHk mocie 2000 r. mepectan myOJIMKOBATh JTaH-
HBIC O BBIICJICHUN COETMHEHUH Cephl, ITaBHOM HUCTOY-
HHKE KHUCJIOTHBIX JTOXK/IEH.

Pemenne mpo0ieMsbl 3arps3HEHNN U COXpaHEHUS
Cpenbl pa3BUTHIMH CTpaHaMM HE O3HA4aeT, YTO OHa
CHsTa 71 pa3BUBarOmuXcs. Ecnu B pa3BUTHIX CTpaHax
60pn0a ¢ KUCIOTHBIMH JOXKISIMH U TSXKEIBIMU MeTall-
JaMM TpHBeJa K 3aMETHBIM YycIexam, TO ceidac B
OOJNBIIMHCTBE PA3BUBAIONINXCSA CTPAH OHA WIH HE
HauaTa, WM TOJIBKO HaYMHAETCs. JTa 3ajada mepexo-
JIUT K HOBBIM MOKOJeHUsM [21].

[TpoGnema coxpaHeHHs: IPUPOJHON Cpesbl U J0-
CTOMHOI KN3HHM B HEW YenoBeka noTpedoBana M Tpe-
OyeT OOJBPIIMX YCHIIHMIA YesoBedecTBa. bpiio MHOTO TIe-
YaJIbHBIX CIIy4aeB CUIBHOTO U MOYTHU IOJIHOTO Pa3py-
HIEHUS] OPUPOABI AJIS Lelel SKOHOMHUKH. B kauecTBe
MpUMepa CTOUT MPHUBECTH YHUKAJIFHOE MCTOPUIECKOE
coOrITHe, korga B Aarimu B XV Bexe Obiin BoIpyO-
JICHBI BCE TIEPBUYHBIC Jieca JUUIsI aKTHBHOTO BHEIPEHUS
TKaIIKAX CTAaHKOB. Temepps 00 3TOM MaJio KTO 3HAET.

JloObIua TONE3HBIX MCKONMACMBIX B Pa3BUBAIO-
IIUXCSl CTPaHaX, BO MHOTUX CJIy4asiX COIIPOBOXKIAETCS
OOJIBIIMMH 3arps3HEHUSIMH, KOTOPBIC HEJIOMYCTHMBI B
pa3BuTHIX. Hampumep, n1o0bua peaKo3eMeIbHBIX Me-
TaJIJIOB (U3 KOTOPBIX, B YACTHOCTH, BO BCEM MHUpE Je-
JIAIOT KOMIBIOTEPHl M TelIe(OHbI) OCYIIECTBISIETCS B
Pa3BUBAIOIIMXCS CTPAHAaX C BHICOKUM YPOBHEM 3arpss-
HeHMsl. MOXeT CIIyduThCsl TaK, 4TO CO3HAHUE UX Hace-
JICHUSI HE 3aX09€eT C 3TUM MHpHThes. 13 aToro cienyer,
YTO [I€Ha Ha MPOU3BOJMMBIE METAJIBI MOXKET CTATh
OUYEHb BBICOKOH. JKUTENsIM pa3BUTHIX CTpPAaH IMOJE3HO
CO3HaBaTh, YTO CTPOUTEIBCTBO HOOC(HEPH — IEI0
HEJIEIIEBOE ¥ MOPAJIBHO CIIOXKHOE.

B nenom mpobnema mepexona GHochephl B HO-
oc(epy B 4aCTH COXpaHEHHMs €€ MPUPOTHOM cpenbl U
JIOCTOMHOM KU3HU B HEW YEIOBEKA, KaK MbI BUJCIIH,
norpedoBaia U TpedyeT OONBIINX yCHINI uYeloBede-
cTBa. Bb1I10 MHOTO IeYanbHBIX CIy4aeB CUIBHOTO U M0-
YTH HOJHOTO pa3pyIIeHUs IPUPOBI AT LieIel 3KOHO-
MHKH. B KauecTBe nmpuMepa CTOUT NPUBECTH YHHUKAIb-
HOE HcTopHudeckoe cooniTHe, korga B Aarimmu B XVIII
Beke OBLIM BBIPYOJICHBI BCE NMEPBUYHBIC Jieca AT aK-
THUBHOTO BHEAPECHUS TKALKUX CTAaHKOB. Terneps 00 3ToM
MaJIO KTO 3HaeT.

Y aBTOpa HET COMHEHHMS, UTO 33/1a4a PETHOHAIb-
HOTO U JIOKAJILHOT'O COXPaHEHUs IPUPOIHOM Cpebl sB-
JsieTcsl MpsIMOM 3ajiadeld co3JaHus Hoocdepbl Kak
cdephl A0CTOIHON YenoBeka 3ambiciny B.W. BepHan-
CKOTO U MOXET OBITh pellleHa 4yeJoBedecTBOM. Pere-
HHE €€ pa3BUTHIMU CTPAaHAMH HECOMHEHHO, OyAeT Npo-
JOJDKEHO pa3BUTHIMH. CTOMT HAaIlOMHHTH, YTO IO 3a-
Meicny B.M. Bepraackoro Hoocdepa — 3TO
mpeoOpa3oBaHHasl YeIOBEKOM Omocdepa, W mo3ToMy
OH OTBETCTBEHEH 3a €€ COXpaHEHHe U IIpeoOpa3oBaHue.

8. I'mobasibHOE MOTEILICHHE

HoOBBIM 3KOJIOTHYECKUM KPH3HCOM, TENeph TIJI0-
OalbHBIM, SIBIISIETCS TI00ANBbHOE TOTeIUieHne. boprba
¢ HUM ObuIa HavaTa ¢ npuHsaTHeM 9 mas 1992 rona Pa-
MouHOH koHBeHIMH OOH 00 M3MeHEeHHH KINMara B
Puo-ne XKaneiipo u 11 nexadbpst 1997 roma ¢ npuHs-
tHeM KnoTckoro nporokosa kK Hel 0 COKpaIieHUH BBI-
OpOCOB MapHUKOBBIX I'a30B B atMochepy 3emmn Ui
MIPOTUBOAEHCTBUS TII00ANBHOMY moOTerieHuto. On-
HaKO 3TO HE JIAJIO 3aMETHBII Pe3yJIbTaT TOPMOXKCHHSI.
Ha cmeny emy 12 nexaGpst 2015 roma npumurto IMapmxk-
cKkoe KimmaTtuueckoe cornamenue [13]. Asropsl Ila-
PYPKCKOTO COTJIAIIEHUS! BBIIBUHYJIH HOBYIO aMOHMIINO3-
HYIO LETb — CTA0MIIM3ALNIO TEMIIEPATYPhl aTMOC(EPHI
U, TEM CaMbIM, MPEKpalIeHHe Pa3BUTHs III00ATBLHOTO
MTOTETUICHHS.

Ecmu B Knoto GBIIO yCTaHOBIIEHO KOJTHUYECTBEH-
HOE OrpaHWYCHHE Ha OOIIyI0 BEJIMYMHY BHIOPOCOB
TJIABHOTO TTapHUKOBOTO Traza — COz, To B [lapmxckom
COIJIAIIEHUM MOSBUIICS HOBBIM KPUTEPUI — BCE CTPaHbI
BMeECTE JIOJDKHBI TOOUTHCS K KOHILY 3TOTO BEKa YCTOM-
YMBOT'O JIOCTW)KEHUs CpeIHeH TIiIo0aIbHON Temmepa-
Typsl atMocdepst 2,0°C (a eme nyumre, Ha 1,5°C) pe-
BBHIIAIOIIEH €€ JOWHIYCTpPHAJIbHOE 3HAuYeHHUe. OTO
MIPEI0IaraeTcsl JOCTUYb 32 CYET YMEHBIICHHE HHIY-
CTpHaNbHBIX BEIOpocoB CO; 1 mepexoja Ha HU3KOyTIIe-
POIHYI0 SKOHOMHKY M albTepHATHBHBIE MCTOYHUKU
SHEPTHU C TOPMOXKEHHUEM Pa3pabOTKH HOBBIX 3JIEKTPO-
CTaHLM Ha s7IEpHOM TOIUIMBE. B naeane nHULIMATOPHI
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BBITIOJTHEHHS [apmKCKOTo cornameHust BUOAT Oymy-
mee B BHUJE MOJHOTO TEPEX0/a Ha albTEPHATHBHYIO
SHEpPreTUKy IIyTeM OTKa3a OT TIa30BOH, YTOJIbHOH,
HeTSHOI 1 aTOMHOI SHEPreTHKH.

ABTOp cTaThbu MpOBeEJ OOJNBIIYIO PadOTy MO aHa-
JI3Y BO3MOKHOCTH BBINOJIHEHUs kKak Kuorckoro mpo-
ToKoua, Tak u Ilapmkckoro cornamenus [17, 19]. On
SIBIIICTCA aBTOPOM CUCTEMBI MAaTE€MaTH4YEeCKUX MoOje-
Jel TI00aNnbHBIX OHMOT€OXMMHYECKHX NUKIOB YIJe-
pona u a3oTa B Onocepe. ITH MOJETH ITO3BOJISAIOT IT0-

JIydaTb IPOTHO3bI MOCIEACTBUN BO3IAEUCTBUSI SKOHO-
MHYECKOI IeATEIIFHOCTH Ha TTI00aTbHBIE U PETHOHANb-
Hble OrocdepHbIe MPOLECCH Ha IJIaHETe.

[TpoBenem pacueTsl AMHAMHUKH OHOCHEPHBIX MPO-
LIECCOB C Y4ETOM BIHUSHUS (PaKTOPOB II100ABHOTO I10-
TEMJICHUs] HA MaTeMaTHYeCKHX MOJIeNiel TI100anbHOro
OMOTCOXMMHMYECKOTr0 IUKIA yriepoaa B Ouochepe ¢
BBICOKHMM MPOCTPAHCTBEHHBIM pasperieHueM [4]. B mo-
e pealn3oBaHbl TpU (YHKIMOHAIBHBIX OJIOKa:
«Pacrerns — mouBa — atMmocdepa», «Oxeana — ATMoO-
chepa» U «AHTpoToreHHsIe Bo3aeicTBusI» (Puc. 9).

CrpyxTypa MoaeaH riofajbHOro MUKJA yriepoaa
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Puc. 9. Cxema mamemamuueckou mooenu 2nodaibHo20 OU02eoXUMULeCK020 YUKILA yenepooa 8 buocgepe

B Monenu TeppuTOopHs BCel IUTaHETHI pa3ieiicHa
Ha staerikn pazmepom 0,5°x0,5° reorpaduueckoit CeTKH
(mpubmmurensro 50x50 k™). [Ipenmonaraercs, 4To B
KaXIOH sTYeiKe CYIIH HAXOAUTCS PaCTHTEIBHOCTD OJI-
HOTO THITa COTJIACHO MHUPOBOH Kiaccudukanuu. [lepe-
MEHHBIMU MOJIENH JUISl KaXKI0W sUeUKu SIBISAIOTCS KO-
JIMYECTBO YIJIEpO/a B Macce PAaCTUTENBHOCTH M Opra-
HUYECKOTO BEIIeCTBAa TMOYBHI (TyMyC W TOJCTHIIKA).
ITpoucxomur oomen yriepoaom B popme CO2 ¢ atmo-
cdepoii, obliee KOJMYECTBO YriiepoJa B KOTOPOH
TaKXe sBJISIeTCs MepeMeHHO Mojienu. Moielb onuchl-
BaeT IMPOIECCHl POCTa M OTMUPAHUS PACTUTEIFHOCTH,
HaKOIUICHUS M Pa3j0oKEHUs TyMmMyca B TEpPMHHaX 00-
MeHa YTICPOIOM MEXITY aTMOochepoi, pacTCHHAMH U
TyMyCOM IOYBBI B KaXJ0H suedike cymu. Knumar B
KaXJIOH sueifke XapaKTepu3yeTcs CPEeaHEr0I0BOH TeM-
nepaTypoi BO3AyXa y MOBEPXHOCTH 3eMIIM U KOJIHYeE-
CTBOM OCAaJIKOB 3a T0/1. 3HAYCHHUS TeMIIepaTyphl M Ocal-
KOB ISl KaX/IOH sIYEKH B 3aBUCHMOCTH OT KOJINYECTBA
yriepoza B arMmocdepe (mapHuKoBbIi 3 dexT) paccun-
THIBAIOTCS C TIOMOIIBIO KIMMAaTHIECKOM MoOaenIHn 00-
e mUpKyJIsuu atMocdepbl U okeana. Mojenb co-
JIEPKUT OJIOK NEHCTBHS aHTPOIOTEHHBIX (PaKTOPOB:
MHyCTpHAJIBbHBIX BbIOpocoB CO2, BBIPYOKH JIECOB,
9PO3HUH [OYB U M0KapoB. MoeNb COAEPKUT OKOJI0 60
ThICSTY A (hepeHIIMATBHBIX YPABHEHHI H peali30BaHa
Ha OBM.

MopgenupoBanack AuHaMuka ouocdepst ¢ 1860 r.
mo 2100 r. beur mpuHAT caexyronuii 6a30BbIN ClIeHa-
puii. Aarponorernoe nocryruienne CO, B atMochepy
HaunHaeTcss B 1860 T., 0HO MPOUCXOIUT B Pe3yJIbTaTe

HMHIyCTPUAIBHBIX BEIOpocOB CO2 OT CXKHIaHUS UCKO-
MAeMBIX OPraHWYECKHX TOIUIMB (KaMEHHBIH YToJb,
He(Th, Ta3), BRIPYOKH JecOB W 3po3uu mouB. [locme
2016 r. TeMIIBI POCTa UHIYCTPHAIBHBIX BEIOPOCOB 3a-
narorcst ucciiegosareiaemM. C 1950 r. mo 2100 r. uner
BBIpYOKa M MOCIIEAYIOIIee YHUUTOKEHHE TPOTTHIECKHUX
JecoB. B 3ToT mepro Macca TpONMYECKHUX JIECOB Kax-
JIbIi TOJl YMEHBILIAETCS OT BHIPYOKH COOTBETCTBYIOLIEE
konmmuectBo CO; mocrymaer B aTMmocdepy. Dposust
IIOYB CBSI3aHA, MPEXKIE BCETO, C CEIbCKOXO3AHCTBEH-
HOM 3KCIUTyaTalley 3eMellb, COOTBETCTBYIOLIEE KOJIM-
gectBo CO> Tarkke mocTymaet B atMocdepy. Teppuro-
pHst BEIPYOKH M 3pO3UH 33Ja€TCsl COOTBETCTBYIOIMMHU
MIPOCTPAaHCTBEHHBIMH paclpeieIeHIAMHU.

b ncnone3zoBansl nanHsle EBpocoro3a 06 uH-
JaycTpuanbHbIX BeIOpocax CO2 B MHpe M BO BCeX CTpa-
Hax. JlaHHEIE 0 BBIOpOCcax ObputH BIUTOTH 10 2016 1. [To-
cie 2016 r. CTpOWINCH MPOTHO3BI, O KOTOPHIX OyneT
CKa3zaHo HMxke. PaccMoTpuM nuHamuky B iepuoJ 1860-
2016 rr.

Jlo mocienHero BpeMeHN IPH IMPOTHO3WPOBAHIH
WHAYCTPUANBHBIX BBIOpocOB CO2 wucmosp30BasICS
«cymMMapHsblil noaxon». Ilpornos xonnenrpanuu CO2
CTPOMJICS Ha OCHOBE aHAIIN3a CYMMBbI HHYCTPUAIIbHBIX
BbIOpocoB CO2 Bcex CTpaH MHpa 3a MPe/ecTBYONINE
IIPOTHO3Y TOJbl, a 3aT€M MPOBOJMICS pPacue€TOB HA JU-
HaMHU4€CKOH MOJIEIIH LIUKJIA IBYOKUCH yTIIepoia B Ono-
cdepe u moryyanu nporuo3 konnentpanun CO» Ha He-
CKOJIBKO AecsaTuieThil. K coBpeMeHHOMY MOMEHTY 3TU
Meronbl ycrapenu. [IpudnHoi sBIsieTCs TO, YTO Bapu-
a0ebHOCTh BHIOPOCOB CTPAH C TOJIaMU CTAHOBHUTCS BCE
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Oonpire, OoJiblliee 3HaUEHUE MPHOOPETAIOT HE cCaMu
3HAYEHM, a CKOPOCTh M HANPABJICHHE X U3MECHEHHS.
UYepes HECKOIIBKO JIET Ci1adble BEIOPOCH! CTpaH, HalpH-
Mep, MOTYT CTaTh OOJIBIIMMHU U 0OOTHATH CUIILHBIC BbI-
Opocsl IpeskHuX cTaH. «CyMMapHbIi HOAX0a» HE 1103~
BOJISIET YYECTh 3TO 0OCTOSTENIBCTBO.

[MocTpoum aBe rpymnnsl nporo3os. [lepBas — pac-
CMaTpHUBalOTCA BCe CTaHbl Mupa, nocie 2016 r. ams
Ka)XJOH CTpaHbl CTPOUTCS MHIWBHUAYaJIbHBIA IPOTHO3
Ha OCHOBAaHWH |) SKCHOHEHNIHANBEHOW perpeccuu, 2)

napabomdeckoi (MOJMHOM 2- CTENEeHH) perpeccHH
3) nmHelHOM perpeccuu. [IporHO3BI CTPOSITCS HA OCHO-
BaHMU JAHHBIX 5 JeT, npemumectBytomux 2016 roay.
Ha npuenennom rpaduke nporuosos (Puc. 10) orme-
YEeHBI MOMEHTBI IOCTHKCHUSI KDUBBIMU KOHIICHTPAIINN
CO; 3HaueHH, COOTBETCTBYIOIIUX MPOXOXKICHUIO Ue-
pes Temneparypy atmocdeps 1,5° u 2° C, To ectb BHU-
MaHue 00paIanrock Ha JOCTHKEHUE KPUTHYECKUX 3Ha-

YEHUH TemnepaTypsl, 3aJaHHbIX B [lapukckom corna-
LICHHH.

MporHosbl pocta KoHUeHTpauuu CO2 otHocutenbHo 1860 r. B 2000-2100 rr. oT gericTBUA
BbiOpocoB Bcex cTpaH mupa. Mocne 2016 r. pocT BbIGpoCOB KaXaoi CTpaHbl 3afaH NUHUER
perpeccun. MpAMble NMHUK - YKa3blBalO T NONOXeHWe XenaeMblx npeaenos pocta CO2 ana

TemnepaTypbl Mapmkckoro cornawenna: 2° u 1,5° C
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Puc. 10.

Ilpoznosvr omuocumenvroco pocma konyenmpayuu CO2 6 1860-2100 2. Ilocre 2016 2. pocm 8b10p0co8 Kadxcool
Ccmpamvl 3a0aH YKa3aHHoU aunuell peepeccuu. Ommeyensvl MOMeHMbl O0CIMUNCEHUS KPUBLIMU KOHYEHMPayuu
CO; 3uauenuil, COOMEEMCmMeyIOWUX NPOXoAcOeHUio uepes memnepanypy ammocgepul 1,5°u 2° C

Ha rpaduxe BUIHO, 4TO 1epexos 4epe3 3HaueHUe
temnepatypsi 1,5° C 6ynet B ciiyuae Ilapa6ona B 2045
r., a uepes 2° C — B 2061 r. B ciyuae JIuneiinsiii nepe-
xon gepe3 1,5° C 6yzner B 2059 r. a uepes 2° C B 2087
r. To ecTh, MOIETTMPOBAaHHUE MTOKA3BIBAET, UTO MEPEXOJ
gepe3 KpUTHUECKHE 3HA4eHHs TeMiepaTyps! Ilapik-
CKOTO COIJIAIICHHWS MOXKET HACTYIHUTh JOBOJBHO
CKOPO.

Bropas rpynma mporso3oB — paccMaTpHUBarOTCs
Bce cranbl Mupa B 1850-2016 rr., mocne 2016 r. crpo-
ATCSI IPOTHO3BI B IPEJIIIOIOKEHNH, YTO BEIOPOCHI PO-
UCXOIAT TONBKO ¢ Tepputopruu A) Kuras u Mannm u b)
tonbko Kutas. /I ykazaHHBIX CITydaeB CTPOSATCS JIH-
HHUH perpeccuu Uit 1) 3KCIIOHEHIaIbHOM perpeccuy,

2) mapabomudeckoii, 3) nuHeiHON perpeccun. [Ipo-
THO3BI CTPOSITCSI HA OCHOBAHUH JaHHBIX 5 JICT, Ipe/IIiie-
crBytonmx 2016 roay. Ha npuBeneHHOM rpaduke mpo-
rHO30B (Puc. 11) oTMeueHBI MOMEHTBHI JOCTYIKEHUS
KpuBbIMH KoHIIeHTparmu CO2 3Ha4eHUH, COOTBETCTBY-
FOLIHMX MPOXOXKIACHUIO Yepe3 TeMIepaTypy atMmochepsl
1,5%u2°C.

OTMeTnM, 9TO0, IO MHEHHUIO aBTOPa, 3TO Hanbojee
HAJIC)KHBIC U3 UMEIOIIUXCS MPOTrHO30B. [laHHEIE mpo-
THO3BI UMEIOT SICHOE TIPOUCXOXKIICHHE, OHH OCHOBAHEI
Ha pEaNbHBIX U3MepeHHsX. [IpOorHO3kI, myOIHKyeMbie
IPCC, cocraBiieHBl UCXO/s W3 MPUHIIMIA TOIUTKOP-

PEKTHOCTH, UX CMBICIT U MPOUCXOXKICHHUC MaJl0 I10-
HATHBI.
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MporHo3bl pocTta KoHUe HTpauumn CO, oTHocuTenbHo 1860 r. B mupe B 2000-2100
rr. ot geiicTeus Bbibpocos Tonbko Kurag unu Kurtasa v Uuguu nocne 2016 r.
Mpamble MMHUKM - YKa3bIBAKT NOMOXeE HUe e naeMbiX npeaernos pocta CO2 ansa
Temne patypbl Mapuxckoro cornmawenus: 2°n 1,5°C
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Puc. 11. I[Ipoenosvr omnocumenvroeo pocma konyenmpayuu CO2 6 1860-2100 e. Ilocae 2016 .
npeonoaazaemcs, 4mo ecmuv blopocvl moavko Kumas u Hnouu unu Kumas. Ommeyenvt mMomenmol
docmudcenusi kpusvimu konyenmpayuu CO2 sHaueHuil, coomeemcmayiouux nPOXoHCOeHUIO Yepes

memnepamypy ammocpepu 1,5° u 2°C

Ha rpadukax BHIHO, YTO IEpexoj depes 3Haue-
uue temmnepatypsl 1,5° C 6yzer B ciyyae DKCIOHEHTA
Kuras u Uamgnu B 2074 1.,2a2°C - 82089 1. B ciaydae
Kuras nepexon Oyzner B ciaydae DKCIIOHEHTA B 4epe3
1,5° C 6yzer B 2091 r.

W3 1aHHOrO BBIYMCIHUTENHHOTO 3SKCIEPHMEHTA
MOXHO 3aKJIIOYHTh, YTO KPYITHBIE CTPAHBI IIPH BO3HUK-
HOBEHHUH y HUX OCOOBIX HACTPOEHHWH MOTYT JIETKO H3-
MEHHTH YCIIOBHS JKU3HU HACEJICHUS IUIAHETHI, IPHYEM
HE3aBHUCHMO OT TOro, kakoe CorjamieHue NPHHATO H
KaK COOMparoTcsa pyKOBOAUTENHN CTPAH €r0 BBITIOIHATS.

Moens MO3BOJHIIA PEIINTE 33aa4d YIIPABICHHS.
Tax, ObIT IPOBEJICH IOJIC3HBIN I aHAIN3a BBIYUCIIU-
TENBHBIM HKCIIEPUMEHT, IO3BOJMBIIMK ONpPENEITHUTS,
NP KaKUX 3HaueHUsIX BEIOpocoB CO2 BO3MOXKHO MTHO-

BEHHOE TIPEKpallleHNe Pa30TPeBaHUs TeMIIEpaTypHl aT-
Moc(epsl, TO ecTh INPOBEPUTH BhIMOMHEHUE [laprk-
CKOro cornameHus. st 3Toro, HaYnHast MOMEHTa JI0-
cTikeHuss KoHueHTpamun CO2 COOTBETCTBYIOLIEH
kpuTUdeckoit Temmneparype 1,5°C 6buid paccumMTaHbl
3HaueHus BbIOpocoB COz, MPH KOTOPHIX HM3MECHEHHE
koHneHTpanun CO; mpekpatmiock Ol (Puc. 12). U3
rpaduka BHIHO, YTO JUIS 3TOTO HEOOXOAMMO CHayasa
3a 1-2 rona coxpaTtuts BeiOpocsl CO2 oT 3HaueHus 18,5
I't C/rox go 8,8 I't C/rox, a 3areM B TeueHHe 351eT
6ostee 1aBHO cokpamath ux 10 5 't C /rox. OTMeTnwm,
yto rpu koucepsaiuu CO2 B atmochepe duochepa Oy-
JIET YCHENIHO Pa3BUBATHCS, COXPAHHUTCS POCT (QHUTO-
Macchl JIECOB, U OPIaHUYECKOTO BEIIECTBA ITOYBHI.
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Ontumusauus Bbibpocos CO2. KoHueHTpaumsa CO2 npekpauiaet MEHATbBCSH Npu
AOCTUXEHUN TeMmmnepaTypbl aTmocdepbl 1,5°
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Puc. 12. Pacyem onmumanwvrnozo ynpasnenus. Konyenmpayus CO2 ocmaemcs noOCMOSHHOU NOCe 00CTMUICEHUS.
kpumuueckoti memnepamyput 1,5° C us Hapusicckozo coenawenus.
IIpeocmaenensvl 3nauenust ebiopocos COz, yenepooa 6 humomacce 1eco8 u OpeaHUYeCKOM Belecmse noye.
Koopounammnas oce év16pocos CO2 Haxooumcs npasa

B niestom Ob1T cienaH BBIBOA, YTO HAMEUEHHOE BBI-
MIOJTHEHHE YCIIOBHUI COKPAIIEHHS HHy CTPUAIIbHBIX BBI-
o6pocoB CO2 B cooTBeTcTBHH C [lapmKCcKUM coranie-
HHEM HEBO3MOXHO [23, 24]. EcTb TONBKO Hajek1a Ha
€r0 YaCTHYHOE BBITIOJHEHHUE PAa3BUTHIMU CTPAHAMH.

B mnonp3y 3TOro CBHIETENBCTBYET aHAJIN3 POCTa
WIu yMeHblIeHHd BbIOpocoB COz B rpymmax craH

mupa. Ha rpaduxe Puc. 13 mana otHocuTensHas JiHA-
MuKa rpynn crpad B nepuos 2000-2019 rr. Bugno, uto
yMmeHbIeHre BeIOpocoB COz 3a pacCMOTpPEHHBINH Tie-
puon mpowusouuio Tosubko B EBpocorosze, CepsepHoil
Amepuke u HamOonee pa3BHTBHIX CTpaHax. B npyrux
IpyIIIax CTpaH BBIOPOCH POCIIH, IPUYEM CaMblil 00JIb-
1I0¥ POCT OBLT B CAaMBIX O€IHBIX — HAUMEHEe Pa3BUTHIX
CTpaHax.

WHay cTpyanbHbl BbiGpockl CO2 B rpynnax crpad Mmyupa 2000-2019 rr.
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Puc. 13. Pocm evibpocos CO- 6 epynnax cmpan mupa (knaccuguxayusi Bcemupnozco 6anxa) 6 2000-2019 ze.

I'maBHyt0 po0eMy aBTOp BHIUT B HEBO3MOXKHO-
ctu cokpaieHus BeiopocoB CO2 OONBIIMHCTBOM pas-
BUBAIOLIUXCS CTpPaH, B IEPEOLEHKE BO3MOXKHOCTEH
IBTEPHATHBHBIX HICTOYHUKOB SHEPTUH, YK€ KaTacTpo-
(muecky TMpPOSIBUBIICHCS, a TaKXe HEIOOLEHKE HC-

MOJIb30BaHMs aTOMHBIX 3nekTpoctaniuii (ADC). Ta-
KM 00pa3oM, MOKHO yTBep)kaarh, 4to Ilapmkckoe
COIJIAIIEHUE ITO, M0 CyTH, JOKYMEHT O HAMEPEHUSIX.
Kak roBopuiiocs Bbllle, pa3BUThIE CTPAHBI B TeUE-
Hue 70-x u 80-X TOf0B JOCTHUINIM YPOBEHS Pa3BUTUS
HTII, npu koTopoM OBIIM TPOBEAEHBI COKPAICHUS
OOJIBIIMHCTBA AHTPOIIOTEHHBIX 3arps3HEHUH Cpezbl.
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MNmenHo nosromy, noasss yposenb HTII, teneps onu
B COCTOSIHMH TIPOBOJIUTH COKparieHne BeiopocoB CO; B
atMoc(epy. PazBuBaromuecs: e CTpaHbl HE NMPOLLUIN
9TOTO MyTH, OONBIINHCTBY W3 HUX NPEJCTOUT CHadala
pa3BHUTHE, CONPOBOXKAAIOIIEECS POCTOM 3arpsi3HEHUH,
NpOWEHHOE Pa3BUTHIMH CTpaHAMH MHOTO JIET Ha3al,
3aTeM CTaJMI0 COKPAIIEHHS STHX 3arpsi3HEHHH, a YK
MOTOM HEPEXOANTH K BHIITOIHEHHIO CAaMOT0 TPY/JHOTO B
TEXHOJIOTUYHOM OTHOIIECHHH 3TAIly COKPAIICHHWIH BBI-
o6pocoB CO2. DTO TPYAHBIA U TONTHH MyTh — IS BO3-
MOJKHOCTH TiepedTn Kk cokpameHnio COz HyXHO T0-
OuThCcst OoJiee BEICOKOTO YPOBHS Pa3BUTHS HACCIICHUS
U nepeitu B KauecTBeHHO Jpyroe coctosHue HTII,
NpUYeM MO0 HECKOJBKHM OTpacisiM OSKOHOMHUKH.
WHbIMH cioBaMu, pa3BUBAIOLIMECS CTPAHBI JUIs Hadaa
yMeHbIeHus BbIopocoB CO2 TOIKHBI CHAavaja MpoiTH
CTaJMI0 pocTa OOBIUHBIX 3arps3HEHHH, 3aTeM HX CO-
KpalleHUs — TaK ke, Kak ee MPOIUIH Pa3BUTHIC CTPaHbI.

Taxoit COKHBIH MyTh Pa3BUTHA HE MOXKET OBITH
OBICTPO TPOIiNICH, MOCKOJBKY TpeOyeT IOoIroro Bpe-
MCEHH, 3HAUYUTENBHBIX 3aTPaT, KOPEHHON MepecTpOiKH
YpOBHS 3KOHOMHUKH. TpebGyemoe BpeMs [uisl repexoa

B HOBOE TEXHHYECKH PAa3BUTOE COCTOSIHUE BBICOKOTEX-
HOJIOTHYHOT'O Pa3BUTHA 3aiiMEeT MHHHMYM HECKOJIBKO
necaTkoB JieT [15, 18, 23, 29], moTpedyer penraromero
y4acTHs B HEM PYKOBOJICTBA CTPaH, IIO3TOMY, HEMHOTO
PAa3BUBAIOIIMXCS CTPAH TOTOBBI K TAKOMY CIIOXHOMY
Pa3BUTHIO.

Eme omnuMm HemoctaTkom opraHuzatopoB I[la-
PYKCKOTO COTJIAIICHUS, IPKO BBIIBUBIIIEMCS B TIOCIIC/I-
HHUE TOJBI, SBISIETCS HEOOOCHOBAHHO BBEICOKOE BHIMa-
HHE OPTaHU3aTOPOB K MPUMECHEHHUIO allbTCPHATHBHBIX
HCTOYHHUKOB SHEPTHH.

PaccmoTpuM pasBUTHE anbTEpHATHBHBIX HCTOY-
HUKOB DHEPTHH, MOIIHOE pa3BUTEE KOTOPHIX IMpPEry-
cmotpeHo B [Tapmwxkckom cormamenuun 2015. Ha Puc.
14 nmoka3aHa AUHAMHUKA MX Pa3BUTHS (IPOICHTHI OT 00-
LIETO SHEProNOTPEOSICHHs) B HECKOJNIBKUX CTpPaHaX C
HauOonee 3((HEKTUBHO Pa3BUBAIOLICHCS YHEPTETHKON
storo tumna B 1973-2015 rr. Mel BugumM, uto ¢ 1973 no
koHIa 80-x 20006 MPOUCXOII OBICTPBIA POCT ITOTO
Buja 3Hepretukd. Onnako nocae 1990-2000 rr. mpo-
M30IIITa OTHOCHUTENbHAS CTAOMIM3ans IPUpPOCTa.

Pa3BuTHe anbTepHaTUBHOW U AAEPHON 3HEPreTUKU B psile CTPaH Mupa
B 1975-2015 rr. (% oT obuero aHepronoTpetneHus)
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1991 1----i-- 88
1993 4----
1995 |----
1997 4
1999 |----

2001 4----
2003 +----i

Puc.

YkazaHHOe 00CTOSITeNbCTBO — 3TO YaCTOE SIBIIE-
HHE B Pa3BUTUH IIPOU3BOJICTBA, TPEOYIONIETO MOIITHOTO
HAYYHOTO HCCJIEIOBAaHUSA. BRICTphIE yCIeXH pa3BUTHA
4yepe3 HECKONBKO JIET PE3KO CMEHSIOTCS 3aMEJICHUEM.
Ot0 o3Hauaer, yTo pabora mepenuia B crTaguoo «B
rpamMM 100b14a, B ToJ Tpyasl». JlaHHOE sIBIEHHE 3HA-
KOMO (pr3mKam, Korza pa3paboTKa TEXHOJIOTHIA HaTall-
KHMBAeTCs Ha CEPhE3HbIC HAYUHBIE U TEXHOJOTHMUECKHUE
npobieMsl. B Taknx 06cTOATENECTBAX HENMB3s Opeie-
JICHHO CKa3aTb, Yepe3 CKOJBKO JIET OyAyT JOCTHTHYTHI
pemmrenbHble yenexu. KpailHuM npumepoM 31ech siB-
JSeTCS Pa3sBUTHE TEPMOSJICPHONW SHEPreTHKH, pa3pa-
OOTKM KOTOpPOH 3HAYUTEIHHO 3aTOPMO3MIINCH IIOCTIE
MIEPBBIX JIET OONBITUX HAJEK]I.

Otmetuwm, uto eme B 1975 r. Ha Hay4HOI ceccuy,
nocesanieHHon 250-netuto Akagemun Hayk CCCP, aka-
nemuk u HoGenerckuit maypear I1.J1. Kamuma caenan
JIOKIIafl, B KOTOPOM, J0Ka3aJl, 4TO MpH CyIECTBOBaB-
HIMX TOTJAa TEXHOJIOTUSAX «aIbTEPHATUBHOMN dHEPIUMN»,
IPUMEHEHUE UX B KaueCTBE OCHOBHOIO HCTOYHHUKA

14. Jlunamura pazgumus aromepHamusHotl u si0epHoil snepeemuxu ¢ 1971-2015 e.

6ecriepcnekTiBHO. OH MOSICHUII, YTO HEOOXOAUMO 3Ha-
YUTEIHHO YBEIMYHUTH KIIJI TOTO BUA MOTyUYEHHS SHEP-
THH IS CKOJIBKO-HUOYIb 3aMETHOTO MTPUMEHEHHUS.

B Hacrosimee BpeMst KII UCITONIb3YEMBIX 110/100-
HBIX YCTPOMCTB HEIOCTaTOYHO BEJIUK JJISI 3aMEHHBI,
TaKke OHU 00J1aJaf0T KOHCTPYKTUBHO HEAOCTATOYHON
HaJIS)KHOCTBIO TIPH MOTOJAHBIX AHOMAJIHAX.

[IpeneOperxkeHNEe AITHM  OOCTOSTEIBCTBOM W
HaJle’)KJa Ha POCT BO3MOXKHOCTEW albTepPHATHUBHOM
SHEPreTUKU NPUBEIH K TOMY, YTO B [ epMaHuU 10
COJTHEYHO-BEeTPOBOIl 3Hepretuku k 2021 r. mocturia
ypoBHS 33%. OmHako HacTynuBIIas B sHBape M (es-
pane 2021 r Ge3BeTpeHHAs TACMypPHAs M XOJIOIHAS T10-
roJia ¥ TIOYTH ITOJTHOE 3aMep3aHHe JIOTACTel BETPSIHBIX
yCTaHOBOK BbI3BasM 8 stHBaps 2021 r MaccoBblit cOOi
9TOM TEXHUKH U IpUBENH K KatacTpode. 30 ThicSd Be-
TpoTypOuH ['epmaHny nepecrany BHIpadaTHIBATh J1€K-
TPOSHEPTHUIO, NPOU3O0LIEN OTKa3 JPYTHX, CBA3AHHBIX
cucreM. K cuacTelo, sHepreTnueckas karactpoga He
TIOBJIEKIa 32 cOOOW YelOBEYEeCKHE KEPTBBI, HO 3TO
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Obl1a KaTacTpoda B MacmTabe cTpaHbl, OHA €11Ba HE TIe-
penuia B KpyNHEHWIIyI0 TEXHOTEHHYIO KaTacTpody B
macmirabe EBpomnbl. ABTOp cumrtaer, 4to xaractpoda
sIBUJIACh NPsIMOI BUHOH opranusaTtopoB Ilapmxckoro
COTJIAIIECHUS], TOCKOJIbKY YBEIMYEHHUE KIMMATUUYECKUX
aHOMaJIUH SIBJIETCS] CTATUCTUYECKU JOKa3aHHOI oco-
OEHHOCTBIO HMEHHO INI00aJIbHOTO MOTEIIEHHUS], C KOTO-
PBIM OOPIOTCSI OPraHU3aTOPBI.

Hambonee xpymHOil oIIMOKON B CMBICIIE TOHUMA-
HUS ¥ TTIAaHUPOBAHUS OYyAyIETO MHPOBOH SHEPTETUKH
SBUJIOCH TOJHOE MpeHeOpekeHne pykoBoacTBa lla-
PIDKCKOTO COTJIALICHUS K HCIONB30BAHUIO ATOMHBIX
anekrpoctannuii (ADC).

CornacHo MaTepuanaMm uccienoBanus Hayunoro
nentpa EC, 3a sxuznennsiit nukn ADC BbiOpachIBaeT B
aTtMocdepy Bcero 6 T CO; Ha 1 kBT-uac BeIpaboTaHHOM
9HEPTHUH, B TO BPEMsI Kak BHIOPOCHI B BETPOIHEPIeTHUKE
cocTaBifoT 11 T, a BeMYMHA BBIOPOCOB COJTHEYHBIX
nanese He npeBocxoAT B 80 r Ha 1 kBt-uac [10]. dns
TIOJTHOTHI KAPTHHBI CTOUT OOABUTD, YTO CaMBbIE COBPE-
MEHHBIC Ta30Bble TypOuHBI B ['epMaHHN HMEIOT ypo-
BeHb BBIOpOCOB B 420 T Ha | kBT-4ac, a yromsHbIe CTaH-
uuu — 820 T COz Ha 1 kBT-uac [10].

Taxkum 06pa3om, aTOMHasi 3HEPTEeTHKA MO0 CBOUM
TEXHOJIOTHUECKH TTapaMeTpaM sIBIISIeMCs] HanOoJee BbI-
TOHOM [JI1 HU3KOYTJIEPOJIHOM SHEPreTUKU, HA €AU-
HHUILy 3JIEKTPOIHEPTUH OHA BBIAEIAET B aTMOCchepy MH-
HUMYM YIJIepo/a.

OrneHuM BO3MOXHOCTH SJCPHONW IHEPreTHUKU C
TOYKH 3peHHs ee HaJie)kHOCTH. Kak u3BecTHO, B Hauae
HCTIONIb30BaHMS HOBOTO 00OPYAOBAHUS M TEXHOJIOTHH
MPOUCXOIUT HAaNOOIBIINN MOTOK OTKAa30B U MOJIOMOK.
[Ipn 5TOM HAET U «BBHITOPAHUE» HEYNAUHO CHEIAHHBIX
BapUaHTOB M «IpHpabOTKa» HOBOW TEXHUKH, COBEp-
IIEHCTBOBAHHME TEXHOJIOTHH MPOMU3BOJICTBA U SKCILTya-
TallMu 00OPYNOBAaHUS — B JAAJbHEHIIIEM aBapUH CIIOXK-
HOTO 00OpyZOBaHMs HpekpamaiTcs. IIpumepom mo-
JKET OBbITh OTCYTCTBHE B IOCJIEJHHE TOJbI aBapuil B
TEeXHUKEe, OOEeCIeUYnBAoOmel 3alyCKH CIyTHUKOB M
HaXO0’KJICHHE KOCMOHABTOB B KOCMOCE.

B ciyuae ¢ ADC «BbIropaHHue» U «IIPUPAOOTKY»
MOXXHO CYMTaTh 3aKOHYEHHBIM. [IBe mpowmzoresmne
aBapun Ha ADC noxarBepaunu sto. [lepBas — 26 an-
pemst 1986 B UepHoObute B ampene 1986 r. Obuia BBI-
3BaHa HEKOMIICTEHTHBIMH DEIICHHSMH DPYKOBOJICTBA,
BBIHY/IMBIIETO JI€JIaTh YCOBEPIICHCTBOBAHMSA K OdYe-
peIHOMY IPa3HUKY M HEIOCTaTOYHOW ITOJIrOTOBKOM
00CITyKMBAIOIUX CIEIHAINCTOB. BTopas — «Dyky-
cumay — 11 maprta 2011 1. — KOHCTPYKTOPHI, PacHoIo-
xuB ADC y Oepera okeaHa, He Y4IH KpaiHe MajoBe-
pOATHOE, HO BO3MOXKHOE OJHOBPEMEHHOE HACTYILIe-
HUE JIBYX CTHXUHHBIX OCICTBUH — 3eMIIETPSICEHHE U
myHamu. OfHaKO TaK W MPOU3O0IIIIO — MOIITHOE 3eMJIe-
TpsICEHUE, CUJIbHEWIIee 3a BCIO UCTOPHUIO CTpPaHbl U
BCJIE/T 32 9THM Ha CTaHLMIO, PaclONIOKEHHYI0 Ha Oe-
pery okeaHa, oOpyIIwiock 17-mMerpoBoe IyHamu. B
CJIOKHMBIIEHCS] 0OCTaHOBKE OIEPaTOpPhl HE UMEIH BO3-
MOKHOCTH IPEAIPUHSATH JOCTATOUHBIE MEPBIL.

Paccyxnas o Oyayluei sHepreTHke, aBTOp CUH-
TaeT, YTO TOIBKO aTOMHBIE CTAHIIMHM MOTYT 00ECTIEYHTh
SHEPTeTHKY Ha JUINTENBHBIA MEepPHOA — 3TO OyayIiee
HOOC(Qepsl. AJIBTEpHATHBHBIE HCTOYHHKH AJIEKTPO-
SHEPTUH MOTYT JIOTIOJNHUTH €€ TONydYeHHe. TOJBKO

ADC uMeroT caMblii OOJNBIION 3amac ISl OyIyIero.
Ecimm ncmonp30BaTh BCe TOCTYIHBIC 3allachkl ypaHa, TO
ero Moxker xBaTuth Ha 800 yer, a UCHOJB30BaHUE
«OBICTPBIX SIEPHBIX PEAKTOPOB» MO3BOJHUT MOIYYUTH
nepuon 1o 2500 net [10]. 3anac ncKomaeMbIX HUCTOU-
HHUKOB YTIJIepo/ia HAMHOTO MEHbIIE, K TOMY K€ )KU3Hb B
HOBOM «MEJIOBOM» IIEPUOJIE TPYIHO MOXKETATh IIOTOM-
KaMm.

Ham anamm3 mokasai, 9To IOJITOCPOYHOE CYIIe-
CTBOBaHHE Y€JIOBEYECTBA BO3MOKHO TOJIFKO HA OCHOBE
mepexofa Ha SACPHYIO0 SHEPTeTUKY C YACTHIHBIM HC-
MTOJIF30BAHNEM aJIbTEPHATUBHBIX HCTOYHUKOB U C MaK-
CHMAaJIbHBIM yYMEHBIIICHHEM HCIIOJIh30BAHUS MCKOTIae-
MBIX TOILIMB, NAIOMUX aTMocdepHbie BEIOpockl CO».
ADC HeoOXO0IUMEI, TOJILKO OHH Jal0T 0a30BEIi HCTOY-
HUK SHEprHM YeloBeuecTBa Ha OONBIION NMepHoa Bpe-
MEHH, 3TO BaXHEHIIUH 3JIEMEHT JUIsl IBMKEHUS K HO-
octepe. Mup rnoka He MOXKET MPEKPATHTh UCTIOIH30Ba-
HHUE UCKOIIaeMbIX TOIUIUB B CBA3H C HEBO3MOXKHOCTHIO
€T0 COKpAIeHHS B pa3BUBAONINXCS cTpaHax. [lomoxu-
TETbHOE Pa3BUTHE YEJIOBEYECTBA, HECOMHEHHO, IPH-
JIeT K TaKoi BO3MOkHOCTH. [l0THOE MpekpaIieHue mc-
MTOJTF30BAHMS UCKOTIAEMBIX TOIIIHMB ITOKa HEBO3MOXKHO,
B TOM YHCIIe, 0€3 HUX HENTb3st 000MTHCH B METAJLTypIH-
YECKOM M XUMUYECKOU MPOMBIIIIEHHOCTH. HyXHbI 0-
MIOJTHUTEJIbHBIE UCCIIEIOBAHUS AJISI COOTBETCTBYIOIIEH
3aMeHBl. SlnepHas 3HepreTuka oOoramaer HOBOH
HaJISKI0M HayyHYI0 KapTHHY MHpa, JIBIKYIIErocs K
HOOC(hepe

9. YeroituuBocTh 6nochepnt

OO6paTtuMcs K mpodieMe O Tpenene COCYIIeCTBO-
BaHUS YeJoBeka U Omocdepsl. s 3TOro paccMoTpum
BaXHYIO JJ1s1 HOocepsl 3amady o TI00aIbHOM U peru-
OHAJBHOM YCTOHYHNBOCTH OHOC(EPHI B IIaHE BO3MOXK-
HOCTH HETIPeTHAMEPEHHOTO MEPeX0a e B pe3yIbTaTe
SKOHOMHYECKOW JIEATETPHOCTH YeJOBeKa B 3HAYH-
TEJIBHO JIeTPaJUpOBaBIIIee COCTOSHUE.

H.H. Moucees BbICKa3an NpEANONOKEHUE, YTO
YeI0OBEYECTBO MOXKET HENpeIHAMEPEHHO IPHBECTH
6uocdepy B Takoe 3HAUUTEIIEHO Pa3pyLICHHOE COCTOS-
HHeE, IPU KOTOPOM HE CMOXKET XHTh B Hell [9]. DTa npes
pOIMIIaCh U3 aHAJIN3a PE3yNbTAaTOB MOJICIHPOBAHUS B
80-x romax mponnioro Beka yueHsiMu CCCP u CHIA
«SmepHoii 3uMBD) — TIOCIEACTBUN KPYITHOMACIITAOHOM
sinepHoit Boitnsl [1, 30, 31]. B maTtemaruyeckom BbIpa-
JKCHHHU 3TO 03HAa4YaeT, MOXKET JIM B MoJenn Onochepsl
CYIIECTBOBATH JIBA WK OOJIBINE MOJIOXKCHUN PaBHOBE-
CHISI TIPH OJTHHX U TEX K€ BHEITHUX yCIOBUAX. OTHO 1M0-
JIO’)KEHHE, KOTJIa BO3MOKHO CYIIECTBOBAHHE YEJIOBEKa
u O6uocdepsl, Ipyroe — KOTJa MO BIMSTHHEM XO3sTii-
CTBEHHOM JIeATeIbHOCTH Onocdepa ObIcTpo 1 HEOOpa-
THUMO TIEpeHeT B COCTOSIHHE, IIPH KOTOPOM YeIoBeYe-
CTBO HE CMOXET BBIKHUTb.

PaccMoTpuM mOCIIEICTBHSL aHTPOIIOTEHHBIX BBI-
opocoB CO2 B atMocdepy, KOTOpbIE UMEIOT TI00aIb-
HOE BO3/IHCTBHE Ha KJIMMAT U BBI3BIBAIOT TII00AIEHOE
noreryienue. PacyeTsl Ha MaTreMaTHYECKOH MOJEnN
rJI00aJIBHOTO LUKIIA YIJIEpoJia C BBICOKUM IPOCTpaH-
cTBeHHBIM paspeuienueM A.M. Tapko u nocnexyromuii
aHamms [17, 24] mokazanu, 4TO aHTPOIIOTEHHBIE BBI-
6pocer CO; HE MOTYT CTaTh NMPUYMHOHN JAerpajaItiu
6unocdepsr. [Ipu kax10M HOBOM 3HAUEHHH KOJIMYECTBA
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CO2 B armoctepe 3emim B MOAETH CYIIECTBYET
TOJIBKO OHO YCTOHYMBOE MOJI0KEHUE PAaBHOBECHSI.

Cxoxuii pe3ynsraT nosryue B.I1. ITapxomenko B
Cllydae CHJIBHOTO M3MEHEHMs KJIMMaTa — Ha TpexMep-
HOW TI00aMbHON MoOjenH OOIIeH IUPKYJISIUA aTMO-
chepsl 1 okeana [14]. B mMonenu nmpu COBpeMEHHBIX
KJIMMaTHYeCKUX YCIIOBUSX CYIIECTBYET JIBa IOJIOXKeE-
HUSI PaBHOBECHUS — OJTHO COOTBETCTBYET COBPEMEHHOMY
KIMMaTy, APyroe — IOYTH 3aMep3ieidl 3emure (BO3-
MOXHO, TaKOE€ COCTOSIHME peaan30oBaHO Ha Mapce).
PacueTsl moka3bIBaIOT, YTO MEPEXO B HOBOE ITOJIOXKE-
HHE PaBHOBECHs TpeOyeT 3HAYMTEIBHBIX M3MEHEHUI
MapaMeTPOB CPEbl, KOTOPHIE TEXHUIECKU MPEBBIIIAIOT
BO3MOXKHOCTH 4esioBeuecTsa. M3 aToro creayer, 4ro B
paMKax Mojenel KiuMara CyIEeCTBYeT eIUHCTBEHHOE
YCTOWYMBOE COCTOSIHUE COBpPEMEHHOH Ouocdepbr ¢
€MHCTBEHHO BO3MOKHBIM KJIUMAaTOM.

OTO0 03HAauaeT, YTO Kak MaTeMaTHdecKas MOJENb
HKOJIOTHUECKUX MPOIECCOB, TaK U MOJEIHUPOBAHUS
KJIMMaTa He TI0Ka3bIBaf0T BO3MOXKHOCTH ITepexo/ia Ono-
cdepsl B COCTOSIHHE HETPUTOJHOE AT KHU3HU YeJo-
BeKa. Takke MOJEeMpOBaHNE IT0Ka3allo, YTO MAPHUKO-
BhIiA 3¢ ekt CO2 MMeeT HaChHIIeHHEe, U camoe OO0Ib-
moe aHTtpororeHHoe BbineneHne CO2 HE MOXeT
MPUBECTH K IOBBIMICHUIO TEMIEPaTypsl aTMoc(epsl
Gonee, yem Ha 4,5%, UTO OYEHb HEXKENATENHHO, HO JIO-
MyCTUMO JJISl )KU3HU YellOBeKa.

Jpyroe Bo3zelicTBre B Ouocdepe 3TO paccMoT-
pEHHBIE HAMHU peTHOHANbHBIE 3arps3HeHus. Kak yka-
3aHO BBIIIE, B PAa3BUTHIX CTpaHaxX yIajoCch HOOUTHCS
MPUEMIIEMBIX YPOBHEH 3arpsA3HEHUH MO OONBIIMHCTBY
nokazateneil. Ecnu rumoreTHdyecku paccMOTpeTh 3a-
TPSA3HEHUS B Pa3BUBAIOMINXCS CTPAaHAX, YBEINUUBAIO-
myecs B HECKOJIBKO pa3 OOJIbIIe HX COBPEMEHHBIX 3Ha-
YEHUI, TO MBI YBUIUM, UTO, 110 KpallHEH Mepe, s Tep-
putopuu ctpan EBpomnsl n CeBepHOIl AMEpUKHU Takue
3arps3HEHUS HE CMOTYT IIPUBECTH K KaTacTpodam. IT1o
CBS3aHO C TeM, 4YTO B aTMmocdepe mpeobnagaroT
HaIpaBJIEHUs BETPOB C 3aIajia Ha BOCTOK, a TEPPUTO-
PHUM 3THX PETHOHOB C 3amaja UMEIOT OTPOMHEIE OKe-
aHbl, Tepecekas KOTopble, OomblIast yacTk aTMochep-
HBIX 3arps3HEHHH OT IPYTMX CTpaH CMOXKET JOUTH
TOJIBKO 3HAYUTEIbHO YMEHBIICHHON. PacueTs mokasel-
BAIOT, YTO IIPH 3TOM MpPHUIIEANINE TyJa 3arpsi3HEHUs

OyZyT 3HAYNTEIHHO OCITA0ICHBI M HE CMOTYT IIPUBECTH
K KaracTpodaM Ul IPOXKHMBAIOIIETO TaM HACENICHHUS.
CrnenoBarenbHO, 0XHMIAaTh KaTacTpodbl, 1Mo KpaitHei
Mepe, AT Pa3sBUTBIX CTpaH, HAXOJSIIUXCSA B 3TUX pe-
THOHAX B CIydae 3arpsA3HEHUH, He MPUXOAUTCS.

Ecmu MBI paccMOTpUM yMEHBIIEHHE BHUAOBOIO
pa3Ho00pa3usl, MPOUCXOAAIIEe BO BCEM MHpE, TO Kak
MIOKa3bIBaET aHAJIHU3 COBPEMEHHBIX JaHHBIX U MHEHUS
9KCIEPTOB, 3MI€Ch NPEOOIATa0T PerHOHANBHBIE (-
(EeKTBI, MBI HE MOXEM OXXHAATh €r0 3HAYUTEIHHOTO
YMEHBIICHNS B OONBIINHCTBE PETHOHOB MHPA.

Amnanu3 1po6seM B OK€aHe U B IPECHOBOAHBIX CH-
CTeMax C MPUBJICYCHHEM SKCIEPTOB ITOKA3HIBAET BO3-
MOYKHOCTB CHJIFHOTO HapylIeHHs OUOTHI B PsiJie PEruo-
HOB, HO HH TIPH KakMX OOCTOSATENbCTBAX HE BBISBIIA-
I0TCS TTI00aNbHBIE (P PEKTHI.

Taxum o6pazom, unes H.H. Mouceesa o Bo3Mox-
HOM riepexojie ornocdepbl B HEMPUEMIIEMOE ISl KU3HU
YelI0BeKa COCTOSHHE HE HAXOAMT IOJTBEPXKICHHS B
COBpPEMEHHON Hayke. MOXHO yTBEpXIaTb, 4yTo OHO-
cdepa rmodambHO ycTOWYMBA, CIEAOBATENBHO, TIEpe-
XOJ K €€ IpeeMHHIIe Hoochepe BOZMOKEH.

10. ITanaemus COVID-19

30 nexabps 2019 roga MyHHIMITANBHBIA KOMUTET
3IpaBoOXpaHeHUs YxaHs, npouHius Xy0dii, KHP,
COOOIIMII O MOSIBICHUH HOBOTO BHPYCHOTO 3a0o0ieBa-
HUs. 31 nexadOps o HOBoM BHpyce BinacTu Kuras coo0-
IIAIH BO BeceMupHYIo opraHn3amuio 3{paBoOXpaHeHUS
(BO3). 28 suBapst 2020 . cirydaun 3aboneBaHus OBLTH
3aperucTpupoBaHsl B 15 crpanax, B ToM uucie B CLLIA,
I'epmannu, @paniun. B Teuenne 2 mecdieB KOpoHa-
BUpyCHass MHQEKIHs pacnpoCTpaHWIACh IO BCEMY
MUDY.

Tak Haganoch ocTpoe BHPYCHOe 3a0oneBaHHe
COVID-19 ¢ npenMy1IeCTBEHHBIM ITIOPKEHUEM Opra-
HOB JIbIXaHMsl, BbI3biBaeMoe Bupycom SARS-CoV-2,
PHK-remomMHEIM BHpycoM poma Betacoronavirus ce-
metictBa Coronaviridae. Mapekuus, 6e3ycnoBHO, 3a-
HsJ1a 0c000€ MECTO Cpein MUPOBBIX MaHIeMui. B 1e-
JioM 1o janHsiM BO3 B mupe ymepio 14,8 miH. yeno-
Bek or COVID-19. B Tabauue 3 maHbl CBEAEHHUSA O
CTpaHax ¢ HaWOONBIIMM YHCIOM 3a00JIEBaHUH U
CMEpPTHOCTH.

Tab6muma 3.
Crpanbl ¢ HaubobIINM YnciioM 3aboneBanuii u cmeptHocTr 0T COVID-19 Ha 5 mapra 2023 r. [37].
Crpana CityuaeB 00J1e3HH, eIl Ymeprno, uen. Ymepno, %
CLIA 105 392 498 1146 723 1,09
bpazunus 37 076 053 699 276 1,89
Wunns 44 687 496 530 775 1,19
Poccust 22 314 520 396 216 1,78
Mekcunka 7459 860 333 038 4,46
[epy 4 486 665 219 485 4,89
Benukobpuranust 24 370 154 206 952 0,85
Uranus 25 603 510 188 322 0,74
I'epmanus 38 210 850 168 397 0,44
Dpaniust 39 634 146 165 030 0,42
Wunonesus 6 736 787 160 925 2,39
Upan 7 569 483 144 867 1,91
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Camas medanpbHO HM3BECTHas Ha 3eMje — dyMa
«UYepHnas cmepTb» npousonuia B Espore B XIV Beke.
Torna, mo MeHbllIe mMepe, TpeTh HaceneHus: EBporsl
yMmepna Mexay 1347 m 1352 r. oT 9yMBI, 9TO COCTaB-
JseT mpuMepHO 25 MITH. denoBeK. [[Be TpeTn Hacee-
it Heammons u ['enyn ymepso ot gymsl B 1656-1657
rogax. Mexny 1665 n 1666 romamu Jlonnon n Bena
notepsa okosio 100 000 gemoBek oT dymbl. OLeHKH
cMmepTeil BapbupytoTcs oT 17 MUninmoHoB 10 50 MIIH. u,
BO3MOJKHO, jgocturatot 100 MiIH., 4TO JIeJaeT ee OqHOM
U3 CaMBIX CMEPTOHOCHBIX MaHIEeMUi B uctopuu. Mc-
MaHCKUM TPHUNIN WIN «UCIAHKa», camasl MaciuTaOHas
naHaeMu, npoaospkaiacs ¢ 1918 mo 1920 roa. Io xa-
paxTepy 00JIe3HN U CMEPTHOCTH OHA HAXOAUTCS OJIIKe
npyrux 6oxesneit k COVID-19.

Ilo manHbIM BcemupHON opraHuzauuu 31paBo-
oxpaHeHus 218 cTpaH u Teppurtopuii BBenm 6oiee 13
MIDHapaoB 103 BakinuHel npotuB COVID-19. He-
CKOJIBKO Pa3IMYHBIX BaKIWH OBUTH pa3pabOTaHHI B pe-
KOpPJHO KOPOTKHE CPOKH, BO MHOTOM OJjlaroaps MHO-
TOJIETHUM MCCIIEJIOBAaHUSM POJCTBEHHBIX BHUPYCOB, a
TaKXKe MHBECTUIMAM B MIJUIMAP/IBI 10JIapoB. TexHo-
JIOTUYECKHN HEOKUJAaHHBIM M HOBBIM B 60ph0e C mane-
MHel ObLIO TO, YTO IIOMHUMO KIIACCHUECKHX, COJIepiKa-
MIMX CIENHANTBHBIM 00pa3oM ocllableHHbIE BHPYCHI,
MPUMEHMUIN BaKIKMHBI HOBOro thna — MPHK-BakiuHsL.
OTH BakIWHBI CO3JAIOTCS HAa OCHOBE HYKIICHHOBBIX
KHCJIOT, KOTOpPBIE HE COMepKaT HU BUpYyCa, HHA ero Oel-
KOB — TOJBKO YYacTKHA HYKJICHHOBOW KHCIIOTHI, KOJIHU-
pyro1e HHPOPMALHIO O CTPOCHUH JICMEHTa BUpYcCa.
JIeHCTBYIOIMM BEUIECTBOM B HHUX CIY>KUT HECTIOCOO-
Hasi K CaMOCTOSATEIbHON PETUIMKAINY B YEeJIOBEYECKHUX
kneTkax vacte monekynsl JJHK Bupyca, B xotopyto
BCTparBalOT HyXKHbIE IreHbl. BMecTe ¢ BakuMHOW OHA
MIPOHMKAET B KJIETKH OPTaHM3Ma 4eJI0BEeKa U 3aIlyCKaeT
CHHTE3 KON BUPYCHBIX O€JIKOB, K KOTOPHIM BIIOCIE-
CTBHH BEIpa0aTHIBACTCSI UMMYHUTET.

Texnonormro MPHK-Bakiima mpotus COVID-19
pa3paboranm 6uoxmmuk Karamma Kapuko m umMmmyHO-
nor [lpro Baiicman u3 YHusepcutera [leHcunbBaHuu,
CIIA. B 2023 r. onu cranu JaypearamMmu HobOeneBckoit
MIPEMUH 110 (PU3HOIOTUH U MEIUIIIHE.

Pazpabotka merona BakimHamu ¢ MPHK-Bakiu-
HaMH TIPOUCXOAMIA clenyroImuM obpasoM. B nexadbpe
2020 roma xommanuu Pfizer—-BioNTech u Moderna mo-
JNY4YHIIU pa3pelieHHe Ha CBOM BAKIMHBI TIPOTHB
COVID-19 na ocaoBe MPHK 10 Texnonoruu Karanma
Kapuko u [lpro Baiicmana. 2 mexabpsi bpuranckoe
areHTCTBO 10  PETYJIUPOBAHMUIO  JIEKAPCTBEHHBIX
CPENCTB ¥ W3ACTUA MEIUIIMHCKOTO Ha3HAYCHUS
(MHRA) cramo mepBsIM B 00NacTH JIE€KapCTBEHHBIX
cpencts, yrBepausmimM MPHK-Bakuuny, paspemus
BakiuHe Pfizer—BioNTech mmpoxoe npumenenwue. 11
JiexaOpsi YIIpaBJeHUE 110 KOHTPOJIIO 32 MPOAYKTaMHU U
nekapctBamu CHIA (FDA) Bplmano paspenicHue Ha
9KCTPEHHOE  WCIIOJb30BaHME  BakuuHbl  Pfizer-
BioNTech, a Hexemo cIycTs aHaJOTHYHBIM 00pa3oM
paspemmmio BakuuHy Moderna. C momompto MPHK-
BaKIMHBl OBUIO MPOJETAHO HECKOJIBKO MHJUINAp/IOB
BaKIIMHAIIUH.

AKTHBHBIE MEpBI 110 YMEHBIICHHIO PaclpocTpa-
HeHust 6one3nu B 2020-2022 1r., pa3paboTke BaKIUH U
NPOBEJICHUIO BAaKLIMHALMK, B pe3ysbTare ObICTpOE M

HEOXHUJaHHOE OKOHYaHHUE MaHAEMUU — BCE TO I'OBO-
pUT O TOM, YTO celdac 4eIoBE4YeCTBO, HECMOTPS Ha
Pa300IIEeHHOCTh CTpaH, NEHCTBOBAIO 0e3 Mpomeie-
HUS U €OUHBIME criocoOamu. [Ipommenmas maHaeMus
OTIMYACTCS OT MPENBITYIINX TPEMS MPOSBUBIINMHUCS
Ba)XHBIMH CBOMCTBAMH MHUPA.

[TepBoe — BEICOKast MOOMITBHOCTD HACEIICHHS, CITO-
COOCTBYyIOIIasl OBICTPOMY PacIpOCTpPAHEHHIO OOJIC3HH,
peanu3yeMas Kak MeXJly CTpaHaMU, TaK U BHYTPHU HUX.

Bropoe — cnocoOHOCTh PyKOBOJCTBA OOJBLIMH-
CTBa CTpaH OBICTPO HAXOJMTH M peIIaTh HanOoJIee Bax-
HBIE HaNpaBJIeHUst 0OPHOBI C MaHAEMHEH U ee MPOsIBIIe-
HUSIMU: BBEJCHUE OTPaHMYCHUH OOILEHMS, MACOUHBII
PeXXHM, UCTIONB30BaHKUE JOMAIIHETO PEXHMa Ul pa-
00THI, JOCTaBKa MIPOAYKTOB MUTAHUS Ha TIOM 0e3 TI0X0-
JIOB B MaraswH, CWJIBHOE OTpaHHMYEHHE TypHU3Ma H TO-
CEIeHHS KyJIbTYypPHBIX MEPOTPUATHH.

Tperbe — mpoBeeHHE OPraHU3AIMOHHBIX MEpO-
MPUATHI U 3HAYUTEIbHOE (PHHAHCHPOBAHUE KPYITHBIX
LEHTPOB Il BHIPAOOTKH BaKIMH, PHCKOBAHHOE, HO
BaXXHOE YMEHBIIIEHUE 0053aTEIbHBIX CPOKOB IIPOBEPKU
BakI[MH, NPOBEJCHHE OECIUIaTHBIX BAKLWHALMHA IS
HaceJIeHUs] BO MHOTHX cilyyasx. J[Ba MocienHuX CBOM-
CTBa 00ecIieuniI CKopeiiiiee 3apepiieHIe NaHAEMUT U
COXPaHUIIM MHOT'O KU3HEH.

Pesynberater 60pe0sI ¢ mangemueit 2020-2022 rr.
MTOKAa3alli, 9TO YEIOBEUYSCTBO HAXOIUTCSI TEXHOJIOTHYIC-
CKH ¥ OpTaHU3AIIMOHHO Ha Iy TH K Hoocdepe. Mup cro-
COOCH CIIPABHUTHCS C HOBBIMH OIMACHBIMH MacCOBBIMHU
00JIe3HAMMU.

11. ArpeccMBHOCTb, BOMHBI M TEPPOPU3M

AHanu3 CBSI3W BOWH, TEPPOpPH3MA U TEPPOPUCTHU-
YEeCKHUX OpraHu3alnii HAYHEM C YIIOMHHAHHS TOTO, 9TO
YeNOBEK SBISETCS CYIMIECTBOM HE TOJIBKO MHTEILICKTY-
QTBHBIM, HO U YIIPABISIEMBIM €r0 OHOJIOTHYECKON TIPH-
poroii. B ocHOBe 3TOr0 HaXOSTCS 3aJI0KEHHBIE IIPH-
pOJI0¥ B UeIOBEKE TeHEeTHYECKHe MeXaHn3MbI. Hampas-
JICHWE M CHJIa MX IPOSBICHUS B KaXIOM YeJIOBEKe
UHIUBUAYAIBHBI, T03TOMY W WHAWBUAYaJIbHOE ITOBE-
JeHHe pas3HbIX JHoAed pasHoe. Cpeau MepBUYHBIX
CBOWCTB UEJIOBEUECKOW MPHUPOIBI BBIACIUM IOJIOKH-
TEeJIbHbIE W OTpULATENbHblE. Baxuelmmmu s
HAIIIETO aHANN3a SBJISIOTCS MOJOKUTEIBHBIE Ka4eCcTBa
4enoBeKa: J0Opo, CKIIOHHOCTh K TPY/Y, CAMOIIOKEPT-
BOBaHHUE, 8 BAXKHEUIIIMMU OTPULATEIbLHBIMU — 3710 [6],
arpeccuBHOCTSb [11], cTpacTb K €TMHOIUYHOMY JIUAEP-
ctBy. CoueTaHre MOJOXHUTEIBHBIX U OTPHIATEIBHBIX
Ka4yecTB SBJIICTCS HEOTHEMIIEMBIX CBOWCTBOM ITIOJICH B
yesoBedeckoM ob1ecTBe. B mporecce pasButus oo1ie-
CTBa OTPHIIATENIbHBIE OMOJIOTMYECKHE CBOMCTBA YeIo-
BEKa YacCTO SBJBUINCH U SIBIISIOTCS CEPhE3HBIM TOPMO-
30M Ha ITyTH Pa3BUTHSA, B TOM HACTYIUICHHUS HOOC(EPHI.
ArpecCUBHBIE JUAEPH! — 3TO TOT JBUIATEIb, KOTOPBIH
JIEXKUT, TI0 HAIlleMy MHEHUIO, B OCHOBE BOIH U Teppo-
pusMa.

B kauectBe dakropa, mpuOIMIKaIOIEro Hac K HO-
ocdepe, OTMETHM, YTO B COBPEMEHHOM MHpE cTaja
MIPAKTUYECKH HEBO3MOXKHOH HOBasi MHpOBasi BOMHA.
OTO 3aBUCUT OT HAlU4UA y JIBYX KpPYMHEHIINX saep-
HBIX rocyaapctB, Poccum n CIIA, crparernaeckoro
aaepHoOro opyxus. OCO3HAHHIO 3TOTO B 3HAYUTEFHON
CTETIeHH cTIoco0cTBOBAIO OTKpHITHE yueHBIMU CCCP u
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CIIIA denomena «saepHo¥ 3uMb» B Hadane 80-x ro-
nos [1, 22,30, 31].

B mocnennue roapt yuensie CIIIA — gacTh y4yacT-
HHUKOB MOJICIUPOBaHUS «sIepHOH 3uMbl» 80-X rofoB,
MPOBETa HOBOE MOJIEIIUPOBAHIE — MOCIEACTBUN PErn-
OHAJBHBIX BOWH C MPUMEHEHHUEM TaKTUYECKOTro siep-
Horo opyxus [38]. Tak OBIII0 IPOBEICHO MOIEIAPOBA-
HUE IOCIECACTBUM BOWHBI, B YaCTHOCTH, Mexay IH-
quedn u IlakucraHOM C TPUMEHEHHEM SAEPHOIO
opyxkus [34, 38]. PacueTs! mokasainu, uto OoJiee 2 MUI-
JMapJOB YEJIOBEK MOTYT MOTHOHYTh B pe3yibTaTe Ta-
KO JIepPHOU BONHBI, HA HECKOJIBKO JIET IIPOU30MAYT
ryI00anbHBIE U PETHOHANIBHBIC H3MEHEHHS KIIMMaTHIC-
ckux (akTopoB. bynmer maccoBas HexBaTka HpOJO-
BOJIbCTBUSI, JKHBOTHOBOZCTBO M IIPOU3BOJICTBO BOAHBIX
KOPMOB HE CMOTYT KOMIIEHCHPOBaTh CHIKEHHE YpO-
JKaWHOCTH TIOYTH BO BCEX OKPY’KAIOIINX CTPaHAX.

B HacTosee BpeMsl Cepbe3HON ONAaCHOCTBIO SIB-
JSFOTCSL iB€  (DOPMBI  PETMOHANBHBIX W JIOKAJIbHBIX
BOMH. OHU — 3TO 00BEANHEHNE PErHOHATIBHBIX BOIHH
c TeppopusMoM. Mmeercst B BUAy arpecCHUBHBIH My-
CyJIbMaHCKUH (pyHIaMEHTaIN3M, KOTOPBIA MOJIepIKU-
BaeTcsi, 0E3yCIOBHO, arpecCMBHOM INPHPOROIl ueno-
Beka. J[pyroe BoeHHOE sBIICHHE, CYLIECTBYIOIIEE B He-
KOTOpPBIX cTpaHax AQpHKH — 3TO HEHOPMalbHOE
MOJIOXKEHHUE, KOTJa TUJEPhI CTPaH, IPOBOASAT IPaXAaH-
CKHE MEXITHHYECKHE BOWHBI, Bce B OOJBIICH CTEIIEHH
penuruo3Hble. BONHBI SBISIFOTCS OJHUM W3 MEXaHU3-
MOB, TOPMO3SIIIUX Pa3BUTHE SKOHOMHKH U COXPaHAIO-
MX OCTHOCTh B 3TUX CTPAHAX.

OTMeTuM, 4TO UX «MaTepHaJbHOI» OCHOBOM fB-
JsIeTCs BBICOKAsi M HEyIpaBisieMasi 110 3aKOHaM BEPHI
POXKIaeMOCTh B MCIAMCKUX CTpaHaX, MPUBOJAIIAS K
OBICTPOMY POCTy HAceNeHHs, BCE B OOJBILICH CTETIEHN
He UMEIoIeMy paOdOThI M BCE B MEHBIIICH CTENICHU UMe-
IOIIEMY TMILY ¥ BOXY. DTOT BHJ] arpeCCHBHBIX BOWH U
Teppopu3Ma HauboJiee sIpKo PosBUIICS B Xo1e Apabo-
Uspaunbckoit Boiuel 1973 roma u B Hbro-Mopke B
2001 r., xorma gBa HeOockpeba OBUIH pa3pyIICHBI
CMEPTHHUKAMH, 3aXBATHBITMMHU MUPHBIE CaMOJICTHI.

OOpaTuMcsi K COOBITHSIM OJTHOM M3 arpecCHBHBIX
BOIH 3a ocBoOOk1eHIe KyBeiiTa B BOOpYXEHHOM KOH-
(ukTe MexIy MHOTOHAIMOHAJIBHBIMH — CHJIAMHU
(MHC) u Upaxom (onepanus «1Lut mycteram») [12].

2 aprycra 1990 roga yetsipe perynsipHbIE TUBH-
3UM UpaKkcKoi apmun Bropriauck B Kyseiir. Beuay nos-
HOT'O BOGHHOTO ITPEBOCXOJICTBA K UCXOY AHA CTONHUIA
Kyseiita okazanach mojJ KOHTPOJIEM MPAKCKUX CHJL. 8
aBrycra ObUIO OOBSIBICHO O (paKTUUECKOH aHHEKCHUHU
Kyseiita. 29 HOs10ps 1990 roga Coser besonmacHoctn
OOH mpuHAT Pe30TIONHI0, KOTOpas MperocTaBisiia
Hpaky BO3MOXHOCTH «HCIIOJB30BaTh BCE HEOOXOIH-
MBI€ CPE/ICTBA, C TEM YTOOBI BOCCTAHOBUTH MEXXTyHa-
POIHEIN MUp U 0€30MacHOCTh B 3TOM peruoHe». OOH
MpeJocTaBmiIa yke C(HOPMHPOBABIICHCS HA TOT MO-
MeHT kKoaymiuu MHoroHanmoHansHeIX Cun (MHC)
MpaBO Ha MPOBEICHHE BOCHHOW OIepanuy IO OCBO-
6oxnenuto Kyselita. bonee 40 crpan, ydacTBoBasio B
MHC. 17 suBaps 1991 rona Boiicka MHC nauanu 60-
€BYIO OIeparuio mo ocBoboxaennto Kyseiita. beumn
MPOU3BEIECHBI MACCUPOBAHHBIE yIaphl C BO3yXa, B KO-
TOpBIX ObLIO 3americTBoBaHO 10 1000 camonéroB, Ko-
TOpble 0a3MPOBAINCH KaK HAa HAa3eMHBIX BOEHHO-BO3-
NyIIHBIX 0a3ax, Tak ¥ Ha 6 aBHaHocax. Mpak oTBedan

obcrpenamu Tepputopun CaymoBckoit Apasum u M3-
pawis (He NPUHMMABLIETO y4acTusl B BOIHE) Oamiu-
CTUYECKHUMHU PAKeTaMH M aKIUSIMU «IKOJIOTHYECKOTO
TeppopusMa» — ciuBoM Hedtu B [lepcunckuii 3anus.
Crommma KyseiiTa Ob1a 0cBOOOXKIEHa 32 JBOE CYTOK.
Hazemnast onepanus mimnack 100 gacos. 28 deBpains
1991 roma HazeMHas omepanus, 3aBEPIIMIACH OCBO-
6oxxnenreM KyseiiTa 1 BocCTaHOBJICHHEM CTaTyca He-
3aBUCHMOTO TOCYJapcTBa. 3a 4YETBEPO CYTOK BOWCKa
MHC nonHocthio ocBoOOaMaM KyBeHT W 3aHsun
oxoso 15% Teppuropun Mpaka. HenocpeactseHHO Ha
nojyie 00s1 B X0/i¢ HACTYIJICHUS COOTHOIIEHHE MOTEePh
MHC u Hpaka cocTaBWIO IpUMEPHO OAWH yOWTHIH
conratr MHC Ha oHy YHHYTOXXEHHYIO IUBH3HIO
Upaxka [12].

ITonoxeHue TakoBO, 4TO ceddyac HE CYLIECTBYET
TIOHUMaHHS MyTeH W HATWYIHUS JEHCTBEHHBIX HOIUTH-
YECKUX WM JPYTUX MEXaHU3MOB, KOTOPbIE MOTJIN OBl
MIPUBECTH K OTCYTCTBHIO BO3MOXXHOCTH BO3HHKHOBE-
HUSI M K IPEKPALICHUIO COBPEMEHHBIX JJOKATbHBIX BOWH
J000ro THIa. ITO KOPEHHBIM 00pa3oM OTIMYaeTcs,
HampuMep, OT ABYX MHPOBBIX BOWH, MEXaHH3M IIpe-
KpaueHus] KOTOPbIX OBbLI MOHSATEH, ACHCTBUS Trocy-
JIapCTB, KEJIABIINX 3aKOHYUTh BOHHY, OBUIH MOHSTHBI.

B nenom cymiecTBoBaHHE BOHH B COBPEMEHHOM
MHpE HE COBMECTHMO HH C IIOJIOKHTEJIBHBIM Pa3BH-
THEM YEJIOBEUYCCTBA, HU C uaeci Hoochephl U MpHOIIH-
JKEHUEM K Hell. BO3HUKHOBEHHE M HATMYUE BOWH SIBIISI-
eTcst Ipo0JIeMOii YeJIoBeueCcTBa M MPUHIMITHAIBHO He-
PCIICHHOH B TUIaHE HACTYIUICHUS M pealn3alliy uich
HOOC(hEpHI.

12. PazBuBalomuecsi CTpaHbI

Ham Hamo moHsSTH, CMOTYT JIM pa3BHUBAIOIINECS
CTpaHBI B OyIyIIeM JOCTUTHYTh YPOBHS Pa3BUTHSA IS
BXOXJCHUsI B Hoocdepy. Ecte nBa oOcTosiTenscTBA.
[lepBoe — HE MOMEIIAIOT JIM >KapKUe KIMMaTHYECKHE
YCIOBHS HKOHOMHYECKOMY Pa3BUTHIO, BeIb IEPBBIC
LIUBHUJIM3ALIHA BO3HHUKIM B MECTax C >KapKUM KJIMMa-
TOM, a TOTOM HX OOOTHANM CTpaHbl, HAXOZSIIUECS B
EBponie u CeepHoil Amepuke ¢ ymepeHHbIM. BTopoe
— W3MEHHUTCA JIU B HY)KHYIO CTOPOHY MEHTAIHUTET pa3-
BUBAIONMMXCs cTpaH. CMOXET JIM CHCTeMa UX XKU3HEeH-
HBIX IEHHOCTEH, KOe-TJe OCTaBIIAsACSA OT MEePBOOBITHO-
OOIIMHHOTO WJIM POJOBOTO CTPOs, TpaHC(HOPMHUPO-
BaThCS B COBPEMEHHYIO, 6€3 KOTOPOil B COBPEMEHHOM
00IIecTBe CYIIECTBOBATh HEJIb3sI.

ITpobnema orieHKH BIUSTHUS NPUPOTHO-KIMMAaTH-
YEeCKHX YCJIOBHM Ha pa3BUTHE YK€ pelleHa B MUpE, B
COBPEMEHHOH JKU3HH YEJIOBEK BCE MEHBIIIE 3aBUCHT OT
Hux. C poctom HTII monst uznepkek Ha «mpeojonie-
HHUE» HEOJAaronpUsATHBIX KINMAaTHYECKUX SIBICHUH W
HNPUPOAHBIX HOCTOSHHO YMEHBINAIOTCS. 3aTpaThl TYT
COCTaBJIAIIOT BCE MeHbIIyto foito oT BBII. 3aTtpats! B
XOJIOAHBIX CTpaHaX Ha CTPOUTEIBCTBO JOPOTHX 3HA-
HUIl C TOJICTBIMU CTE€HaMHM, Ha COTPEBaHHE 3UMOM, B
KApKUX CTpaHax 3aTpaThl HAa KOHIUIIMOHHPOBAHHE
BO3/yXa, CEICMOCTOMKOCTb COOPYKEHUH, yKpEIIeHUue
3IaHUH B CBS3M C YAaCTBHIMH TaW(hyHAMHU U yparaHam —
BCE 9TO yYMeHbIuaercs, 6imaronaps passuruio HTTI.

PaccmoTpum mpuMmep ¢ U3MEHEHHEM OOIIEeCTBEH-
HOTO CO3HaHMA M 00pasa XKM3HH Ha npuMepe TyHuca.
Ha Puc. 15 npencraBneHs! BO3pacTHBIE pacIpeIeIeHUs
(>xenmuHbI) B TyHuce B roapl, otcrosinye Ha 50 et —
¢ 1971 no 2020 rr.
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Puc. 15. Bospacmuule pacnpedenenus nacenenus Tynuca (scenugunst) ¢ 1971 u 2020 ze.

B Hamem ciydae Bo3pacTHBIE paclpe/Ie/IeHUs sB-
JISTIOTCS. OTHOBPEMEHHO TIOKa3aTelleM JUHAMHUKH MEH-
TaJIUTeTa W YPOBHS XHU3HM Hapona. Pacnpenenenue
1971 roga siBisieTCA TUIUYHBIM «CPETHEBEKOBBIM» U
YKa3bIBaeT Ha ONM30CTh HACENCHHUS K COOTBETCTBYIO-
meMy o0pa3y JKH3HU: BBICOKAs POXKIaEMOCTh B CTPaHE
¢ moieit HaceneHus B Bo3pacte 0-4 roma — 16,1% (npu
(epTunpHOCTH 6,4 POXKICHUS HA KCHIIHMHY), 3aTeM K
CTapIIM BO3pacTaM — MOHOTOHHBIM CHal TOYTH JI0
HyJs1 K Bo3pacty 80 ser u crapiie — 0,4%.

K 2020 r. B cTpane npou3onuiu 0oJbLINe H3MEHe-
HUS B 00pa3e ¥ YPOBHE JKU3HH, OHU MPOSBUIIUCH U B
BUJIE BO3PACTHOTO pAaCHpeleNeHUs — YMEHBIIMWIACh
POXKIaeMOCTh, TIPH 3TOM (GEPTUIHHOCTh COKPATHIIACh
BTpOE: ¢ 6,4 10 2,1 pokIeHuil Ha KEHIIUHY, a JOJsI
HaceneHus B Bo3pacTe 0-4 roma yMEHBIIMIACH ITOYTH
BIBoe — oT 16,1% no 8,2%. Taxxe yMeHbIIMIACH
CMEpPTHOCTh W BO3POCIA MPOIOIDKUTEIFHOCTh JKU3HH,
B pe3yJbTaTe 3TOTO N0 HACEICHUS B CTapIINX BO3-
pacTax 3aMeTHO yBenuuuiach — B Bozpacte 30-39 ner
ot 5,5% no 8,4%, a nonsa B Bo3pacte 80 yer u crapie
emte Oospire — ot 0,4% mo 2%. Takum oOpa3oM, BO3-
pacTHoe pacrpejesieHHe TPUOIM3MIOCh K €r0 COBpe-
MEHHOMY BHJly B BBICOKOPa3BHUTHIX CTpaHaX. ITO yKa-
3bIBAET Ha 3HAYUTEIbHOE M3MEHEHHE 00pa3a >KU3HH,
npubIIKaroIeecs K HAM.

MoskHO caenaTh JaBa BbIBoJa. Bo-TiepBbIX, B
CTpaHe, TJie pa3BUBACTCA YKOHOMHKA, YIYUIIAeTCS U
JeMorpaduyeckoe pa3BUTHE HcYe3aeT He0OX0IMMOCTh
B POXIEHHH OONBINIOrO KOJMYECTBA JETCH, TpeOyro-
IIasi BBDKUBAHUS B YCIOBUSAX OemHOI ku3HH. Bo-BTO-
PBIX, YIIyYIIEHUE COCTOSHUS SKOHOMUKH CO3Aa€eT BO3-
MOXXHOCTh €€ JalIbHEHIIero pocTa U U3MEHEHHS MEH-
TaJUTeTa B CTOPOHY JaJbHEHIIEero pa3BUTHSI.

IIpumepom M3MEHEHUN B 3KOHOMUYECKOM pa3BU-
THU ¥ BO3PACTHOM PacCHpeIeICHNH SBISETCS pa3BUTHE
YacTH Pa3BUBAIOIIMXCS CTPaH, BKIIOYAsh HEKOTOPHIC
Oenuerimue. EcTe Hazexaa, 4To BCe OHHM MPOAOJIKAT
pa3BUBaThbCsl B 3TOM HampasiieHuu. ClieoBaTesbHoO,
HEeT OrpaHUyYeHul /Ui NPOABMKEHUS Pa3BUBAIOIINXCS
CTpaH B Hoocdepy.

13. 3aximoueHue u odcyxIeHHe

ABTOp HcCcHenoBajl BO3MOXHOCTH IMOTEHIHAIIb-
HOTO JOCTIXXCHHS M pa3BuTHa Hoochepsl B.M. Bep-
HAaJICKOTO B JIOJTOBPEMEHHOW IepcreKkTuBe. BakHbie
HaIlpaBJICHUE MIPOBEJIEHHOI0 aHallu3a — OIpENEIEHHE
HCTOYHUKA JOJTOCPOYHOU IHEPreTHUKH, Pa3BUTHE 3KO-
HOMHKH U coBepineHcTBoBaHue HTII, crabmimmzarus
YUCJIEHHOCTH HACEIEeHUs 3eMIIHM, COXpaHEHHUE MPUPOJI-
HOH cpenpl. MccnenoBanue nokasano, YTo 3TH 3aJa4u
PEIIAOTCs U MOTYT OBITh PEIICHBI B NMEPCIEKTUBE de-
nosedyecTBOM. Ho ecThb u ipyrue npobiiemMs! — coxpaHe-
HUE NPUEMJIEMbIX KJIMMaTHYECKUX YCIOBUH U MpeKpa-
1eHre BOWH. PelieHue cuTyanuu ¢ KIUMaToM, BH-
JIMMO, TIEpEeHJIeT B CIEQyHOUIMH BEK, a BOMHBI — UX
npeKpaiieHne Heo0XoauMo TpedyeT pocTa ypOBHS
JKU3HHU, CONPOBOXKIAIOLIEECS YBEIIMYEHUEM YPOBHS CO-
3HATEJIbHOCTH JIIOJIEH — TYT CIEAYET OKUAATh U3MEHE-
HUH.

OnuH 13 I1aBHBIX BBIBOJOB — JOJTOCPOYHOE CY-
LIECTBOBAHHE YEJIOBEYECTBA BO3MOXHO TOJIBKO Ha OC-
HOBE Iepexo/ia Ha sIAEPHYIO0 SHEPTETUKY C YaCTUYHBIM
UCTIOJIB30BAaHMEM aNbTEPHATHBHBIX HCTOYHHUKOB H C
MaKCHMaJIbHBIM YMEHBIIEHUEM HUCIOIb30BAHUS HCKO-
MAaeMBbIX TOIUIUB, JAIOIMUX aTMoc(hepHbIe BBIOPOCHI
COz. SnepHas »HepreTHKa — 3TO BaXKHEUIIHH 3iie-
MEHT JOCTHXKeHHs Hoocdeprl. I1oka pa3BUTHIA MUp HE
MOJKET NPEKPaTUTh HCIIOIB30BaHUE NCKOMAEeMBIX TOII-
suB. Tlon0XUTENbHOE Pa3BUTHE YEIOBEUECTBA, HECO-
MHEHHO, MPUJIET K TaKO! BO3MOYKHOCTH.

Mup IBUKETCS K CTAOWIM3AallMd YUCICHHOCTU
HACEJICHHUS — Pa3BUTHIC CTPAHBI OJHM3KU K 3TOMY. DKO-
HOMHYECKOE Pa3BUTHUE U POCT YPOBHS KU3HU PUBEIYT
K CTaOMIM3aIiU YUCICHHOCTH UX HACEICHUS.

AHanu3 nmokasai, uTto ouocdepa ycToiunsa 1o oT-
HOIICHUIO K XO3SHCTBEHHOU ACATCILHOCTH YEIOBEKA,
TaKkue BO3ICWCTBUS HE MOTYT NpPUBECTH Omochepy B
COCTOSIHHE HEIPUTOMHOE IS )KU3HU JIFOJEH.

3amaya rI00ATBFHOTO, PETHOHATBLHOTO W JIOKAJIb-
HOT'O COXpPaHEHHsI IPUPOIHOM Cpeibl SABISIETCS MPSIMOMA
3ajadeil co3aHusi Hoocepsl Kak cdepbl JOCTOWHOM
yenoseka no B.M. BepHanckomy.

EcTb cpaBHEHME pa3BUTHS YeIOBEYECKOro oOIe-
CcTBa C 3(PQEKTOM <OKHPOBOTO POCTa» y PACTCHUM.
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YcnoBus, KOraa pacTeHUSAM B (PUTOTPOHAX MIIM TETUIH-
[[ax MPEIOCTABIIIOT HM30BITOYHO XOPOIIHE YCIOBUS
BBICOKOM TeMIlepaTypsl BO31yXa, OCBELICHHOCTH,
BJI@)KHOCTH, TPUBOASAIINE K OBICTPOMY POCTY, YTO B
psifie cilydaeB MPUBOJUT K TOMY, YTO OHU IIEPECTaIOT
mwiofoHocuTs. [Ipeanonaraercs, 4To 3TO YyHUBEpPCalb-
HOE SIBJICHUE XU3HH, B P Pa3BUTHIX CTPaH, IPUBO-
JiIlee K YMEHBIIECHHIO POXKIAaeMOCTH, TO €CTh, UTO
4acTh HACEJIEHHUS «IIPOITyCKAaeT» TE€HETHYECKH Ipen-
PAacCIONIOKEHHBII BO3PACT BOCHPOM3BENCHUS IOTOM-
cTBa. ABTOp CUMTAET, YTO ATO TOJBKO BHEIIHHH 3(-
(exT. )Ku3Hb 4eI0BEKa CONPOBOKAACTCS MHOTHMH SIB-
JEHHWSAMH, CpEeIM KOTOPBIX €CTb HE  TOJBKO
MaTepHabHbIe yCIOBUA XKU3HU. OIHUM M3 HUX SBIS-
€TCsl TOBBILICHUE YPOBHA JKU3HHU, KOTOPOE CBA3AHO C
YPOBHEM KyJIbTYPHBIX HHTEPECOB.

MoryT BO3pa3suTh — HPOBEAECHHOE pEIIeHHE O
(hopmupoBaHuE HOOC(hEPHI MOTJIO OBITH NPOAEIAHO U
6e3 ee yIIOMUHAHUS, @ HAaX0XKICHUE IIyTH U BO3MOXKHO-
CTH TOJIOKUTEIBHOTO PA3BUTHS YEIIOBEYECTBA HE Tpe-
Oyet monsaTHsA Hooc(epa. OIHAKO 3TO NPOTHBOPEUUT
riaBHo# uaee B.M. BepHaackoro, 9to Hoocdepa ecTh
MyTh COBEPILIEHCTBOBAHMsA 4YeNoBeKa. I[lomydeHHbIE
371€Ch PE3yAbTAaThl OCHOBAHBI IMEHHO HA 3TOM MPENIO-
noxeHnH. MoXHO, HanlpuMep, TOBOPUTH 0 Ouocdepe,
HO He 3HaTh, 4T0, OJaroxaps B.J. Bepnanckomy, mpu-
IIJI0O TOHUMaHHE JEATEIIEHOCTH JKUBBIX OPTaHHU3MOB,
KOTOpBIE IIPUBEIU aTMOC(epy B TEUEHHE HECKOJIBKHX
MIIIMAPIOB JIET U3 COCTOSHHSI C BBICOKMM COJEpIKa-
HueM CO2 1 HU3KUM KUCJIOPOJa K COBpeMeHHOMY. [1o-
JIy4HTCs, Kak B bece Mounbepa « MelanuH Bo JBOPSH-
CTBE»: €ro repoil rocnoaut JKypaeH MpoxKui KU3Hb U
HE 3HAJI, YTO TOBOPHI IIPO30il.

B aroit pabore aBTop mobasun k Bepe B.I. Bep-
HAJICKOTO B HOOC(epy cBoe YOeKIeHHE O HeoOXOmH-
MBIX YCJIOBUSIX Ul €€ AOCTHXKEHHS U Pa3BUTUSA. OTH
ycrnoBus He Oblmn chopmynupoBansl B.M. Bephan-
CKHM, B €ro BpeMs Takue ImpoOieMbl B HayKe eIle He
BO3HUKIH. 11X pOpMyIHMpPOBKH U CyXJEHUE O BO3MOXK-
HOCTH pEIICHUS MOABMINCH Mo3ke. OHHU BBIPAXKAIOT
COBPEMEHHOE COCTOSIHUE 3HAHUM U HAayKU. Y CJIOBUS HE
SBIISIOTCS TTOKETAHNUAMH 00 UX MOJIE3HOCTH, UX MOXKHO
JOTIOJHATD JPYTHUMHU (PaKTOpaMH, C HUMH MOKHO CIIO-
PHTB, HO 0€3 NX pean3aliy B peabHON KU3HU HEIb35
TOBOPHTH O (POPMHUPOBAHUN HOOCHEPHI.
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BO3MO’KHOCTbD NEPEJAYN HH®OPMAILMU OT HEXKUBBIX OFBbEKTOB U PETUCTPALIHS
BUOJIOKALIMOHHOI'O OJIS1 OCBSIILIEHHOM B LIEPKBU BO/IbI
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Abstract

Of particular importance are experiments on registration of the dowsing field of Epiphany and tap water. It is
convincingly shown that the dowsing field of baptismal water extends to a more remote distance from the water
tank compared to tap water. A daily dependence of fluctuations in the dowsing field of Epiphany water and tap
water has been established, which correlates with daily changes in the natural pulsed electromagnetic field of the
Earth. The dowsing method can be effectively used to determine the information and energy properties of drinking,
healing and industrial water.

AHHOTALUA

Oco0oe 3HaueHNE UMEIOT SKCIIEPUMEHTHI 10 PETUCTPAIIMY OUOIIOKAIIMOHHOTO MOJISI KPEIIEHCKON B BOAOIPO-
BOJHOM BOJIbI. Y O€IUTENBHO MOKA3aHO, YTO OMOJIOKAIIMOHHOE TTOJIe KPEIIEHCKOM BOJIbI pacpocTpaHseTcs Ha 60-
Jiee yIali€HHOE pacCTOsIHUE OT EMKOCTH C BOJIOM 1O CPaBHEHHUIO C BOJOMPOBOJHOM. Y CTaHOBIIEHA CyTOYHAs 3aBH-
CUMOCTh (pIyKTyanuii OMOJOKAIIMOHHOTO TOJS KPEIICHCKOM BOJBI M BOAOIPOBOIHOM, KOTOPas KOPPEIHPYET C
CYTOYHBIMU U3MCEHCHUSAMHU €CTECCTBECHHOTO MMITYJIbCHOI'O DJICKTPOMATrHUTHOI'O MOJISL Semun. MeTO,I[ 6I/IOJ‘IOKaLlI/II/I
MOKHO 9(1)(1)6KTI/IBHO HCIOJb30BATh JId ONPCACIICHUA I/IH(l)OpMaLII/IOHHO-SHepreTI/I‘IeCKI/IX CBOMCTB HI/ITLGBOﬁ, ne-
NeOHOW ¥ IPOMBIIIUICHHOH BOIBI.

Keywords: dowsing, mechanism of the dowsing effect, Epiphany water, dowsing field, natural pulsed elec-
tromagnetic field of the Earth, electret state of minerals, dowsing field fluctuation, biogeophysics.

KutioueBble cjioBa: OHOJOKAIHSI, MEXAaHU3M OHOJIOKAITMOHHOTO 3P deKTa, KperleHcKas Bo1a, OMOJIOKAITHOH-
HOC II0JIE, €CTCCTBCHHOC HMITYJIBCHOC JJICKTPOMArHUTHOC I10JIC 3CMHI/I, QJICKTPETHOE COCTOAHHUE MHHEPAJIOB,
(dbaykTyarus OHOIOKAIIMOHHOTO TOJIs, Onoreor3nKa.

1. HexoTopble MOHSATHS U ONIpeIeTeHHs

Wudopmanus (nat.) — ocBegoMIIeHHE; co001IIe-
HHE, OCBEIIAIoIIee O MOJIOKEHUU Jell WIN 4ei-mbo
JIeITeNIbHOCTH, cBefieHust o 4yéM-imbo [1]. Mudopma-
II1sL — COOOIIEHNE, OCBEAOMIISIONIEE O TTOJIOKEHUH JIET,
o0 cocrosiuuu yero-uubyap [2]. Muadopmarms | (X, Y)
— Mepa KOJMYECTBO HEONpPEeAeIEHHOCTH, OCTaroIIeiics
B 9KcrieprMeHTe X 1ocjie NpoBeieH s SKCIEPUMEHTOB
Y. CymiecTByeT onpee€éHHOe pa3anine MEeXIy MaTe-

MaTHYECKUM W OOLIENPHUHATHIM TEPMHHOM HH(pOpMa-
LUsI, YTO HEOOXOANMO MMETh BBUAY IPH Ie€0JOTrHye-
ckux skcrpanoisusx (['eonorumyeckuii ciaoBapb. -M.:
Wzn-Bo Henpa,1978. -T.1- 486 C.). JIuteparypHblii 00-
30p 10 MpobieMe, 9YTo Takoe MHPOPMAIHS N3JI0KEH B
pabote 0.A. ®omuna [3].

IIpuBenéM HEKOTOpBIE NPEACTABICHUS B €T0 pa-
60Te 1o ompeneneHuio cyTH nHpopmanuu. Tak B 1948
r. amepukaHckuid yuénelii Knox Illenon mpemioxuin
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Croco0 M3MEPEeHUsT KOJIMIecTBa WHPOPMAITUH, COIep-
JKaIIencs B OJTHOM clTydalfHOM 00BbeKTe (COOBITHIA, Be-
JMYMH, QYHKIHUA U (T.J1.) OTHOCUTENBHO JPYTOro CIy-
4aifHOro 00BEKTa. DTOT CIIOCOO MO3BOJISIET BHIPA3UTH
KonmyecTBO MH(popMauu yuciaoM. Ho Bc€ paBHO uH-
(dopmaniss BocIpUHMMAlIach, Kak CPEICTBO HAIIEro
BOCIPUSTHS BHEIIHETO MHpa.

Pa3Butne nousTHs MHGOPMALKS B COBPEMEHHOI
HayKe MPUBEIIO K MOSBICHUIO €€ MHPOBO33PEHUECKOMH
1 ocoberHo unocodekoit naTepnperanyu [4]. ABTOp
pabotsl [5] maér cnenmyromee omnpeneneHne nHpopma-
mn: «Mapopmanus ¢unocodckas kareropums, pac-
cMaTpuBacMasi, HapsAy C TaKUMH KaTerOpPHsIMH, Kak
MPOCTPAHCTBO, BpeMsi, MaTepusi. B camom o01em Bue
nH(OpMaLMIO MOXHO HPEICTaBUTh, KaK COOOIICHHUE,
TO ecTh (OpMY CBSI3M MEXKIY UCTOUYHHKOM, Iepearo-
UM cOOOIIeHNE, U TPUEMHUKOM €€ IIPUHUMAIOIIM.
B 1948 r. H. Bunep nucan: «Bugumo, ceifuac Hacty-
MIHJIO BPeMsl 3HAUUTENBHO PaCHIMPUTh MMOHSATHE HHPOP-
Maluy U pacCMaTpUBaTh €€, KaKk HEJEIMMOE CBOHCTBO
Marepuy Wi kak Gopmy eé€ cymectsoBanus». udop-
Manusi MOXKET MMETh JUCKPETHYIO WM aHAJIOTOBYIO
¢dopmy. Ilpu nmepenave mnm 3aOMHHAaHWN CUTHAJA B
IUCKPETHOH (opMe, IepenaBaeMblii CHUTHAN JOJKEH
OBITH IIpEeBAPUTEIHFHO Pa30UT (KBaHTOBAH) Ha paBHEIC
NpOCTEHIINe YacTH, HallpUMep, eIUHUIBI U3MEPECHUS
(rpaMM, MIJUTUMETP U T.1.) U CUTHAJ MpeaaéTcs WM
3aIIOMUHAETCSl BUJIE KOJIMYECTBA ATUX DIIEMEHTAPHBIX
curHainos (war kBantoBanus). [Ipu nepenade curaana
B aHAJIOroBOW (hopMe KBaHTOBAaHHE HE HPOU3BOJIUTCS,
a CHTHaJI mepenaércst B BUAE, HAPUMEp, BEIMYUHEI
TOKA WJIM HampspKeHUs | T.7. 7S OLCHKH aHaJIoTroBO
CHTHAJIa ¥ BEIPaKCHUE €TO B YHCICHHOM 3HaYCHUH, €T0
00s13aTeNIbHO Ha/l0 KBAaHTOBaTh. Bce COBpeMEHHbIE
3JIEKTPOHHO-BBIUUCIIUTENFHBIC MAIIMHBI HauWHAs OT
KapMaHHOTO KaJIbKYJISITOpa JI0 caMbIX KpymHbIX OBM,
paboTaeT TONBKO Ha AUCKpeTHOW mHpopmanuu. [Tpu-
poa Tak ke Kak MPaBWilo, XPaHUT U nepenaér auc-
KpeTHyI0 nH(opMaluio. bonbMHCTBO crienuaincToB
CUUTAET, YTO B MPUPOJIE HE CYIIECTBYET aHAIOTOBBIX
BesinunH. HekoTopele mporeccsl, HanpuMep, MbIIIie-
HHME U BBICIIAs HEPBHAs JESATEIbHOCTh paccMaTpHBa-
eTcsl OTAEIbHBIMH HCCIIEA0BATENISIMI, KaK aHAJIOTOBBIE.
BeposiTHOTO, ypOBHH MX KBAaHTOBAaHUS HACTOJIBKO HU3-
KUH, 9TO NpH pANe MPAKTHYECKUX HCCIIEIOBAHUH, OH
He MOXKeT ObITh 3admkcupoBaH. [loapoOHBIN aHamm3
pabot B obmacti oOMeHa nHpopMare B )KHBOTHOM,
pacturensHOM U kKocHOM mupe caenad H.H. Couesa-
HOBBIM [6].

KonnuectBo MH(bOpMALMK ONpeseNseT noaoodue
HCCIIeTyeMbIX 00BeKTOB. UeM 00JIbIe 3TOT 00bEM, TEM
6onpme Oymer momoOme. Hampumep, xakmas KieTka
MOJKET paccMaTpUBaThCs, Kak out nHpopmarmu. bur —
JJIEMEHTapHasl eANHHI MH(OpManuy, COOTBETCTBYET
HOHATHUSM «12», «HET» WIH «1», «0» mim «+», «-». [Ipn
OLICHKE PA3IMYHBIX OMOJIOTMYECKUX MPOIECCOB HE0O-
XOZMMO 33/1aThCsl HEKOTOPBIM IIaraM KBaHTOBAHUSI, TO
€CTh TEM MPEEIOM, KOTOPOE OIPEAEIIIeT KaueCTBEH-
HOE COCTOSIHME Marepuy. B kauecTBe Takoro imara,
AIIEMEHTAPHBIC EIMHUIIBI JJISl OUOTIOTUUECKHX CHCTEM,
Clle/lyeT NPUHATH aTOM, TaKyl0 O3JIEMEHTapHyIO 4a-
CTHUIly, KOTOpast OCTa€Tcsl HEM3MEHHOM, KaK B >KHBOM,

TaKk U B HEMBOM Marepuw. [letpenko A.JI. ma€r cie-
nyroree moustue: « Madopmarusy, THPOPMUPOBATH —
ot nar. informate — uzo6paxars. AnpropHOe H300pa-
JKEHHE CYLTHOCTH Bellel U SBJIEHUil B pacnpeaeIeHun
KOJIOB PETYJISIPHBIX TPaBUTOHO-HEHTPUHHBIX MMITYJIb-
COB II0 BpeMeHHOM mikane» [7]. buonokamus — coBo-
KYIHOCTb IPUEMOB U METOJOB, HCIIOJIb3yEMbIX ONepa-
TOPOM, JJIsl OTIPEEICHUs] Pa3HOYAAICHHBIX 00BEKTOB
IyTEM MX CBEPXUyBCTBEHHOT'O BOCHPHTHS, BU3yalH-
3UPOBAHHOTO ITOCPEICTBOM OHOJOKAIIMOHHOTO 3(-
¢exra. (bakupos A.I'., 2006).

OmnepaTopsl OHONOKANIHNH, MCCIETYS OOBEKT Teo-
JIOTHYECKUH WM OMOJIOTHYECKUH BEPTUKAIHHON pam-
KO, TaK jxe moyiydaeT HH(QOPMALUIO «1a», «HET» WU
«+», «-», TO €CTh CYUTHIBAIOT MH(POPMAIHIO B ABOMY-
Holi cucteMe. Eciiu pamka OTKIIOHS€TCA BIPABo (-) WiIn
BJ€BO (+) — 3T0 oauH OUT nHpopManuu. Eciu ona xo-
ne0neTcss WM BBIIHMCHIBAET CHHYCOWAY, TO 3TO JBa
OuTa, a eclii Bpalaercs, TO Hy)KHO CUHTATh KOJIMYe-
CTBO 000pOTOB (OUTOB) Ha KOTTMYECTBO IIATOB HIIH Pac-
cTostHus B MeTpax. [IpunsaTo, ecnm omnepaTop AuarHo-
CTHpYET TMAaIMeHTa, Ha TPEIMET 3/I0POBBS, TE€X HIIH
WHBIX OpPTaHOB OH MEPEMEINAcT PaMKy BEPTHUKAIBHO
BHHU3 BBEPX M paMKa, WIM HE pearupyer (opraHsl 0e3
W3MECHEHHMS, WU OTKJIOHSAETCS B JIEBYIO (+) WM Ipa-
ByIO (-), WM BOOOIIE He MPHONMKAETCS K MAIUEHTY
(3Ha4YMT OpraH «OOJILHOI» ) MM paMKa HAYMHAET KOJle-
0aThCsl BIIPABO M BJICBO 3HAUYUT 0OJIE3Hb XPOHUYECKAs
WIM TOJBEpXKEHa ACCTPYKIMM Mapa3uToB, BHPYCOB
WIN NPHUCYTCTBYIOT KaMHM B JK€TUYHOM ITy3bIpe, TMOY-
Kax, MOYEBOM ITy3bIpe). B Takmx ciydasx nenaroT BbI-
BOJI, 4TO OMOTIONE YeTOBeKa HETapPMOHHIECKOE U ClIe-
IyeT oOpaTUTCsi K KOHKPETHBIM CHenuainucTaM. Tod-
HOCTh  TakOH  JMAarHOCTHKH  OWMOJIOKAIIMOHHBIM
meroaom nocturaer 90-100%. Xotst 00bEM 3TOH HH-
¢dopmarmu cocraisier 1-4 Oura makcumym. Takyro
UH(OPMALIMI0 MOKHO KOHCTaTUPOBATh, KaK aHAJIOTrO-
BYIO, @ KBAHTOBATh IIPUXOANUTCS] CAMOMY OIleparopy. A
KaKoBa K€ IIEHHOCTh 3TOW MaJiol Mo 00BbEMY TaHHOM
unpopmaruu? KakoBsl Hocutenu 3Toit nHdpopmannu?

Kak nmonaraet E.C. Bunorpanosa [8, 9], npoueccsl
nepenoca u nepepaboTku nHhopmanuu B OnocucTeMax
He yZa€Tcs CBECTH K IIOCIIE/IOBATEIbHOCTH (H3HUe-
CKMX M XMMHUYECKHX sSBIeHUH. [I03TOMy aKTyaJlbHBIM
SIBIISIETCSI MICCJICI0BAHUE SHEPTETHIECKOTO IOJIST Yelio-
BEKa M 3aKOHOMEPHOCTHU €ro (YHKIIMOHUPOBAHUS, I10-
UCK KOPPEJSIIMOHHBIX CBA3EH MEXIy COCTOSHHEM
CTPYKTYp 3TOTO TOJISl ¥ TIepelatonielicsi BHYTpHU opra-
HU3Ma HH(QOpMAMU C aHaJM30M COMYTCTBYIOLIHMX
YCJIOBUI U3MEHEHHUSI.

2. JHepreTuyeckoe U MHGOPMALMOHHOE TOJe
JKHBBIX H HEKMBBIX 00beKTOB. MeToAnKa ucciieo-
BAHHMS OCTATOYHOr0 OMOJIOKALMOHHOIO TOJIS.

DHepreTHvecKoe IoJie YenoBeka HabIoIaloT OT-
JIeNIbHBIE CHELMATHUCThI, KaK CBETSILIEECsS TeIO0, KOTO-
poe OKpyXaeT W NPOHU3BIBACT (PU3NYECKOE TelIo,
nMeeT COOCTBEHHOE XapaKTepHOe M3JIyYeHHUE U Ha3bl-
Baetcs aypoii [10]. Co3maHbl MoJieNH, B KOTOPBIX aypa
Jenutcs Ha 7 clo€B. DTU CIOU UHOT/AA Ha3bIBAKOTCS Te-
JIaMH.

CymecTByeT BEepTHKAJIBHBI MOTOK D3HEPTHH,
ITyJIECUPYIONINHA BBEPX M BHHU3 BAOJb CIIMHHOTO MO3Tra
M PacTpOCTPAHSIOMNINACS 3a Tpenensl (U3NIECKOTo
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Tela HaJl TOJIOBON M HM)KE KOMYUKA. DTOT HOTOK Ha3bI-
BAlOT TJIaBHBIM BEPTUKAJIBHBIM TOKOM 3Hepruu. Ero
00BHMBAIOT KOHYCOIOJOOHBIE Bpallaloluecs BUXPH,
HasbIBaeMble yakpamiu. (poto 1). VX y3kue KOHIBI CO-
€JIMHEHBI C TJIaBHBIM BEPTUKAJIBHBIM TOKOM 3HEPTuH, a
HIMPOKHE, OTKPBHITHIE — MPOCTUPAIOTCSA K Kparo Kax-
JIOTO CJIOSI OJIsI, B KOTOPOM OHU IoMentarorcs. OCHOB-
HbIX yakp 7. CornacHo pabote [10], Bo Bce 3TH 4akpbl
BpAIAIOIIUICS BUXPh 3acCachIBAacT U3 «YHUBEpCaJlb-
HOTO» TIOJII 3HEPIHio, IMOJOOHO BOJOBOPOTY WIIH
cmepuy. IlcumxommHamudaeckoe (yHKIMOHMPOBaHNE
YaKp OTHOCHTCS, B OCHOBHOM, K TIEPBBIM TPEM CIIOSM

aypsl, CBSI3aHHBIM ¢ (PU3MYECKHM, METaJIbHBIM M 3MO-
LMOHAJILHBIM B3aUMOJCHCTBUEM HA 36MHOM IUIAHE.

OTenbHbIE KOMIIOHEHTHI YHEPreTHYECKOro MOJIs
YeJI0BeKa, KaK COBOKYITHOCTH BCEX IMOJIEH WIH H3ITyde-
HHUH YeNOBEYECKOro Tela JOCTaTOYHO XOPOLIO H3Y-
YeHBI B Ja0OpaTOpusiX. DTO DIEKTPUYECKUE, MAarHUT-
HBIE, 3JIEKTPOMArHUTHBIE MOJISI, aKyCTUYECKOE, TEIUIO-
BOE U CBETOBOE M3JIyUYEHHUsI, IK30IMHUCCHSI HIICKTPOHOB,
MPOTOHOB, HEHTPOHOB, IAPOB BOJKI H JIp., FaMMa, OeTa
1 anb¢a- mIrydeHns (MOHU3UPOBAaHHOE) U HEU3y4eH-
HBIE 10 KOHIA: JISNTOHHBIE, TOPCUOHHBIC H JIP.

@omo 1. Peghnekmopnvle 301Hbl U YAKPLL HA Mele Yel08eKd

OHH SBJISIOTCSI 3epKaJIOM (DU3UUECKHUX M YMCTBEH-
Hbeix npoueccoB (Marianne Uhe Chakra Energie
mussage, DM 19, 80 ISBN Ne3-89385-038-4). Krwura:
«Yakpa - OT OCHOBHBIX NMOHATHH K HMPAKTHIECKOMY
MPUMEHEHUI0». DTO OOLIMPHOE PYKOBOJICTBO K JIOCTH-
JKEHUIO TapMOHUHM MEXIy BHYTPEHHHMH SHEPTUSIMHU
IMyTEM 3BYKOB, IIBETa, OJ1aropoIHBIX KaMHEH, 3a11axoB,
JIBIXaTEeIbHBIX TEXHHK, PE(QIEKTOPHBIX 30H U MEANUTA-
uH (moapodHee B MoHorpaduu) [11].

Ha 370l 0OCHOBE BBEJECHBI IOHSTHS IATOTO COCTO-
sHUst MaTepuu (Ouoruiazmbl, Ouonosne). Cuuraercs Bo3-
MOYHBIM MOJICJIMPOBAHUE YEJIOBEKa B BHJE CHCTEMBI
KOJIEOTIOMIMXCSL OCIMIUISITOPOB CaMBIMU Pa3InYHBIMU
yactoTamMu. B pabote [lgatnosa B.JI. Kupnmunmukosa
I'.A.[12] coobmaeTcs 0 COOTBETCTBUH MEXKAY IPUPO-
HBIMH O0BEKTaMH, CBSI3aHHBIMH C TPOSBICHUSIMH He-
onHOpoHOTO (u3nueckoro Bakyyma (HO®), ¢ Baxy-
YMHBIMH JIOMEHaMH W TOHKHMH TeJlaMH 4YeJIOBeKa
(aypoii). CymiecTByrOT Tpu TuIa (U3NIECKOTO BaKY-
yMa: abcomoTHbIH huzndecknii BakyyM (ADB); puzn-
yecknii BakyyM BemectBa (PBB); ¢usmueckuii Ba-
KyyMm aHtuBemecTtBa (DPBA). ABTOphl 3TOH paboTHI
CYHTAIOT, YTO OOJIBIIMHCTBO SIBJICHH, B TOM 4HCIIE
Omodu3udeckne aHOMAaJbHBIE SBICHUSA, SBISIOTCS
cneactBusMHu npucytcteus B ADB u Bemectse au-
nosbHeIXx BB u ®BA. IlpuBeneHsl 4uclOBbIE 4Ya-
CTOTBI M OOBSICHEHBI TAKUE aHOMAIBHBIE SIBJICHUS, KaK

paspyiieHue TBEPIBIX MPEeAMETOB J0 MbUTH MPH MOJ-
TeprefcTe, BpallleHue paMKH B pyKax omeparopa Ouo-
JIOKAIIAH, JICBUTAIIMS YeJIOBEKA TIPU €r0 METUTALINH U
np. BepositHo, 1 Bopa u nén conepxat aunonu OBB u
®BA, HO 3TOT BONPOC HUKEM, KTO 3aHUMAETCs 3TOH
poOIIeMO¥i, He PacCMaTPHUBAJICS C PETUTHO3HON TOUKH
3peHHUS.

B OmonokanmoHHOM METOZE ONpeAeiIeHUE dHEep-
TETHKHU YeJIOBEKa CYIIECTBYET CIOCOO M3MEpPEHUs HH-
TErpajbHOTO TOJIA 4YelloBeKa. Tak BepTHKAIBbHYIO
paMKy omepaTop OWOJIOKAIlMH MPENOJHOCUT K TalH-
€HTY MapaJuIeIbHO €r0 TYJIOBHUIIA HA YPOBHE TPYAHON
KJIeTKe (acTpanbHOE TeN0 UK 000JI04YKa), TO €CTh YeT-
BEpTOI1 wakpsl. Pamka nmeet 3HaK «0», HO IpUOITIKA-
SICh K 9HEPTeTUIECKOM 000JI0UKEe HHTETPATBHOTO TOJIS
YeNoBeKa, OTKJIOHSICTCS OT Hero (3Hak «+1»). Oruér
PACCTOSIHHS OT HMAIUEHTa OT MECTa OTKIOHCHHS PaMKU
nu3MepsieTcsi B CaHTUMeTpax. Bropo# crocob m3mepe-
HUSl OMOJIOKAIIMOHHOTO TIOJSI YEIOBEKa — MOTHOCHTB,
TOPU30HTAILHO BPAIAIOINIYIOCS PaMKy, K TNy Yelo-
Beka. Ha rpanuiie OMOJIOKAITMOHHOTO TOJIS YesOBEKa
pamMKa OTKJIOHseTCcs BHHU3 miH BBepX (poto 2). IIpu-
HATO CYHUTATh, YTO 3TO OTHOCUTENBHBIE €MHHIIBI COBO-
KyITHbIe OMOPHEPTHU YEJIOBEKa, WU MBI MpEJiaraeM,
nassath, BUOJIAKAILIMOHHBIM ITOJIEM (BII), ko-
TOPOE OKpY>KaeT YeIoBeKa U paMKa PEruCTpUpYeT pac-
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CTOSIHUE, HAa KOTOPOM €r0 BO3ICHCTBHE HA PaMKy 3a-
KaHumnBaeTcs. B tabnwme | mpuBeneHs! 3HAYCHUS OHO-
JIOKAIIMOHHOTO 110J1s1 (OMOYHEPTeTHKa) MAlMeHTOB Pa3-
JIMYHOTO BO3pacTa M 340poBbs. Kak BBITEKaeT U3 dKc-
NEPUMEHTOB TI0 PErHCTpalud  OWOJIOKAIMOHHBIM
nonem (BIT) cpemuuii moka3aTens OHO3HEPTETHKH JIJIS
MY>K4HMHBI «M» 32 roja, KOTOpBIN HE IMeeT OTKIIOHe-
HHUH OT HOpPMaNBHBIX IT0Ka3areneil 6uonoius (310poB),

paBen 20 cm. Mg)mpma «II» 89 ner oTHOCUTENILHO

- 2

e o o

@omo 2. Hzmepenue buonoxayuonnozo nois éeoém B.I1. Heanuyxuii, 2. Kues,

3n10opoB uMeeT 6morHepreTuky wim BIT 10 cm. YV 6ois-
Horo Myx4nHBI «H» 71 rox 6mosnepretuxa «0». @an-
ToM «C», COCTOSIINH N3 OJIEK/IbI, KOTOPYIO HOCHII Ye-
noBex 30 JIeT B 3KCHEAUIHAX, COXPaHUI OHoIIoNe, KO-
TOpOE B JiBa pa3a, OOJIbIIE, YEM Y 30POBOTO UeIOBEKA
- 40 cMm. Opnexna OblIa MpeaBapUTENHFHO BBICTHPAHA.
Ona cocTouT M3 3HIE(ATUTHOTO KOCTIOMA, Calor U

¢dororpaduu (poto 3).

IR . Eel o urt

Hnemumym eeoxumuu u gusuxu munepanroe AH YCCP, 1979 .

(Cnpasa cotpyanuk kadeapst ¢pusrku tBépaoro tena, IOD, TIIN B.H. Canbuukos r. ToMck).

Tabanna 1
Ne o/t MalKUeHT XapakTepucTHKa 3/I0POBbsI BIT (cm)
1. MysxunHa «My, 32 roxa 3/10POB 20
2. My>xuunHa «I1», 89 ner OTHOCHTEIIFHO 3/I0POB 10
3. Mysxunna «H», 71 roa 00JIbHOI 0
4. ®antoM My)x4uuHbI «C», 75 ner OGonouka: Gproku, KypTKH, CallorH, 1110 40
(ororpadus)

Ta6mmmna 1. 3nagenue bI1 (6nosHeprum) ManueHToOB ¢ Pa3INIHBIM YPOBHEM 310poBbsi. O0bEM nudopmannmn

«0», «+1» = «0O»

Mo>xHO roJaraTh, 4To OHMOJIOKAMOHHOE T10JIe YestoBeka «C» coxpaHseTcs B paHTOMHOM 000J04Ke J10cTa-
To4yHO nonro (anrom «C» Obu1 TocTasiieH B 2015 roxy, a usmepenue bI1 npoussenenst B gpespaine 2023 r.).
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@omo 3. IIpogheccop Canvruxos B.H. ¢ nabopamopuu «[Ipupoono-mexnozeHHvle S1eKmpoMACHUMHbIE
cucmemst (LITOC), crnesa spupnwiti dsotinux (@anmom myxcuunsvt «C») 6 IKCNEOUYUOHHOM KOCTIOME

OHiearuTHBIE KOCTIOMBI OBLITH BEIIaHBI 3aB.
ma6. I[ITOC B.U. JlyneBsim B 1988 rony. (Pantom
HaxoguTes B 1 koprnyce ToMCKOro noiauTeXHU4eCKOro
yHuBepcureta, koM. 026, mab. [ITOC).

3. Kpemenckasi Boga u eé 0MOJIOKALIMOHHbIE
CBOMCTBA

1. O0wume cBeneHus 0 BOJE

Bona - sT0 MHHepan B KHAKOM COCTOSSHUU. B
TBEPJIOM COCTOSIHUU — JIEM, CHHI'OHHUSI €r0 F'€KCOraHallb-
Hast. Emé ABoraapo BBICKa3al MBICHb, YTO BO/Ia IMEET
dhopmyny H4O2 m1 mpencTaBisier co00i HEYCTOHIUBYIO
MOJIEKYJy, paclajaroiiasics Ha JIBe MOJIEKYJbl BOAbI
H40. 910 moatrBepAUNOCh 1151 OPraHUYECKUX PACTBO-
puTenel, B KOTOPBIX BOJA MOJHOCTbIO HAaXOJUTCS B

Bune IuMepHbIXx Monekyn (HsO2) mmamerp Bomb
Hanboee yCTOHYMB CpelHee BpeMs XM3HU B OCHOB-
HoM cocTostHnH 14,4 x 10! ¢. Tloka He cymecTByeT
€IMHOM TeOpHH OOBSICHSIOIINX CBOWCTB BOABI M CTPYK-
TypH! [13]. Hanbonee momyssipHON SBISIETCS KOHIICTI-
uust X. @penka u Y. Buna noj Ha3BaHUEM TUIIOTE3bI,
«Mepuarnmmx ckormieHuiy. CormacHo e, Xuakas
BOJIa MPEICTaBIsIeT cO0OM PacTBOP CTPYKTYPHBIX CO-
€IMHEHUI MOJIEKYJI BOJIbI (KJIACTEPOB) B OOBIYHBIX MO-
nekynax. Kiactepsl HENpepbIBHO pa3pyLIAOTCs U 00-
pas3yloTcs BHOBb, HAXOJSICh B TMHAMHYECKOM pPaBHOBE-
CHH C OOIIFHBIMH MOJICKYJIaMH BOJHI (puc. 4).
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Puc. 4. Cmpyxmypa scuokot 6006l N0 COBPEMEHHOU MeopuU «KMEPYAIOUUX CKONTECHULLY
u3 pabomot HAxosnesa u op. [13].

[ToaTOMy B JKHMAKOM COCTOSIHUM BOJA INpPENCTaB-
JsIeT co000 TUHAMHYECKYI0 cMech MOHOMepa (00bIY-
HBIE MOJICKYJIBI) C TIOJHMEPaMH HEPETrYJISPHOTO CO-
cTaBa (KJIacTepHl), IPEBPALIAIOIIUXCS IIPH 3aMEeP3aHUT

Hayko#i He peméH BOIPOC O MPOHUCXOXKICHHH
BOJIBI, HET CIUHHII ¥ IPUOOPOB, IMO3BOJISAIOMINX U3Me-
pUTH e€ 3amax W BKyC, IOKa HE IMONyYMINA Haa&KHBIX
00BSICHEHUH aHOMAIIFHBIX CBOUCTB BOIBL. [Ipm 3amep-
3aHUAU BOJBI CTPOCHUE JIbJ]a XapaKTePU3yeTCs HUIKUM
KOOPJMHAIIMOHHBIM YHCIIOM «4», TIO9TOMY HE MJIOTHAsS
YIaKOBKa CTPYKTYPHBIX 3JIEMEHTOB (OCTArOTCS 0O0JIb-
M€ TPOCBETHI) M YACIbHBIM BeC JIbJja CTaHOBUTCS
HUXe, 4eM BOJIbl. VIHTEpec MpeAcTaBisioT HCCen0Ba-
HUSI MEXaHU3MOB IPEBpalleHus 0OBIKHOBCHHOM BOJIBI
B cBaryto. [Ipu nomorn OuonokannonHoro s¢dexra
MPOBEIEM HCCIIEOBAHUS OMOJIOKAIIIOHHOTO ITOJIST BO-
JIOTIPOBOJIHON BOJIbI U OCBAIIEHHOW B LEPKBU. 19 sH-
Bapsi IlpaBocnaBHas 1epkoBb mpasaHyeT Kpeuenue
T'ocnioane. MHaue »TOT Npa3iHUK UMEHYIOT borossie-
HHUEM, MMOCKOJIbKY B 3TOT MOMEHT COBEPUIMIIOCH SIBJIE-
uHue Ilomnotel boxkecTBa — siBiaeHue BeexX Jlui CsToi
Tpownusr: Otma, rmacom ¢ Hebec 3acBuIeTeIHCTBOBAB-
mero o CerHe, CoiHa, npuHsBmero Kpemenne, u Jlyxa
Cestoro, comepmero Ha CeiHa B Buae romy0s. Ilo-
CKOJIBKY HOBO3aBeTHOe Kperienne mpoucxoaumio B BO-
nax pexu MopnaaH, 3TOT Tpa3IHUK HAKPETKO CBS3aH C
CHUMBOJIMKON BOJIbI U ouMileHusi. He cinyuaiino B Poc-
CHUH, KJIMMAT KOTOPOH CHIIBHO OTJIMYAETCs OT KJIMMaTa
ITanectunsl, Ha Kpenienue Toicsuu BEpyIOLIUX, 1a U HE
TOJIBKO BEPYIOLIUX JIIOJAEH, COBEPIIAIOT KylaHHE B

B MPOCTPAHCTBEHHBIN mosmMep (J1€1). DBOIIOUIO TO-
3HAHU q)OpMyJ'H)I BOJbI MOKHO INPCACTAaBUTHL B BUAC
MPOCTOM HEMOYKH.

npopy6six. Cumraercsi, 4ro B HO4Yb Ha Kpemienue Bcst
BOJA, U B IIPyJax, U B PeKax, 1 JaKe U3-10J] KpaHa, CTa-
HOBUTCSI CBSITOH, KPEILIEHCKOH.

IIpaBocnaBHast 1epkOBb TOBOpHT, 4To Kpemen-
CKas BOJa MO-TpeuecKu HasbiBaeTcsi «Benukas arua-
cMa» («CBATBHIHA»). JTa BOJA, yYUT IEPKOBb, MOJAET
HCIIeNICHUE MYIIEBHBIX M TEJECHBIX XBOpeH, racur
IIamst CTpacTei, OTroHsieT HepoOpbie cuitbl. [loaTomy
KPEUICHCKOM BOJON OKPOIUIAIOT >KWJIMIIE U BCSAKYIO
Bellb, KOTOPYIO ocBAmawT. Cesarutens Moann 3nato-
ycT, kuBIIMI B IV Beke, roBopui, 4YTO CBSITas BoJa B
MIPOJIOJDKEHNE MHOTHX JIET OCTaeTcs HETJICHHOMH, ObI-
BaeT CBeXa, YNCTa M NPUATHA, Kak OynTo Obl OHa
TOJIbKO MUHYTY Ha3aJ OblIa IOYEpHHYyTa M3 JKUBOTO
UCTOYHHMKA. MHOTHE CBATHIE B OTBET Ha MPOCHOBI 00
UCILIEIEHNH TIOChUTANIN OOJIBHBIM OYTBHIJIOUKY KpEIleH-
CKOH BOJIBI, HJIM IIPOCTO COBETOBAJIM C MOJIUTBOM, OJia-
TOTOBEHHO, MUTH TaKyI0 BOIY KaXKAbIi neHb. OTHOIIE-
HHUE K KPELIEHCKOM BOJE Y ITPaBOCIaBHBIX JIOAECH 0CO-
6oe. HarmpumMep, HEe IPHHATO JINTH CBATYIO BOIY TY[A,
Iie €€ MOTYT IIOIIUPAaTh HOI'AMM, a €CJIM 10 KaKOH-TO
MIPUYHHE HEOOXOIUMOCTh BBUIMTH KPEIIEHCKYIO BOIY
BO3HMKAET, TO CIEJaTh 3TO HAJ0 TJe-HUOYb B cany, ¥
KOpHEW JiepeBa, WM B KIyMOy C I[BeTaMH. XpaHHUTh
KPELICHCKYIO BOAY CJIE/YET psiioM ¢ 00pa3aMu, ¥ IUTh
€e M0 yTpaM, HaTOLIakK, MOCIe MPOYTEHUs YyTPEHHUX
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MoJUTB. CHHTAETCSI TAK XK€, YTO €CIIN KPEIIECHCKOH BO-
JIO¥ pa30aBUTh OOBIYHYIO BOAY, TO CBSTON CTAaHET BCSA
JKUJKOCTb.

Jaxe HeBepyloliye, B 00LIeM, HUKOTa HE OTpPH-
[aJI TAKOT'O CBOWCTBA KPELIEHCKON BOJIBI, KaK CII0C0O0-
HOCTh JIOJITO OCTaBaThCs CBexkeil. UTo ke cTpaHHOTO,
€CITH BOJY 3Ty O€pyT B CaMblii XOJIOTHBIH IIEpHUO] T0/1a,
KOTJJa aKTUBHOCTb MUKPOOPraHU3MoB HyJeBas? Kpome
TOTO, TIPH OCBAIIEHUH BOJBI MOTPYXKAIOT B COCYI CE-
peOPSHBII KPECT, a BEIb BCEM N3BECTHO, YTO HOHBI Ce-
pedpa YHHUYTOXKAIOT MHKpOOpraHm3Mbl. Hekoropsie
yUeHBIE OOBSCHSIIOT IeJIeOHBIC CBOWCTBA KPEIEHCKON
BOJBI OCOOCHHOCTSIMH MarHMTHOTO moisi 3emin. B
3TOT JIEHb OHO OTKJIOHSETCSI OT HOPMBI, U BCA BOJAA Ha
IUIaHeTe HamarHuuuBaeTcd. C ueM CBSI3aHbI 9T U3Me-
HEHUsI, [T0Ka He u3y4eHo. Poccuiickuii pu3uK-sKcnepu-
MeHTarop npodeccop A. benbckuil mposen Takoi Kc-
MepUMEHT: B HOYb Ha 19 sHBaps B3su1 B Onmkaiinem
npyy npoOsl BojibI. [TouaTHiIeHOBBIE Oy THUIKH C TIPO-
6aMu CTOSIM y HEro B 1abOpaTOPUH HECKOJBKO JET.
Bonma B HEX ocTaBanach NMpo3padHOH, Oe3 3amaxa U
ocanka. Ha HayuHo#t xoH(pepenuun bensckuit paccka-
3a1 00 sTOM 3HaKOMOMY nipodeccopy u3 HUU sneproit
¢usukn npu MI'Y, KOTOpBIN 3aHUMAJICS HCCIIEAOBA-
HHEM HEHTPOHHBIX IIOTOKOB M3 KOCMOCA U OT 3EMIIH.
ToT 3auHTEpecoBalcs 1 00elIan IOCMOTPETh YKCIIEPH-
MEHTaJIbHbIEC JIaHHBIE CBOEH JIabopaTopuu 3a TMocie-
Hue ronpl. Tak BOT, 10 ATUM JaHHBIM, niepen 19 suBaps
PEeryJIsipHO PETHUCTPUPOBAIHCH BCIUICCKH IOTOKA
HEWTPOHOB, NpeBblatone GoHoBbie ypoBHH B 100-
200 pa3. XKectkoit mpuBs3ku K 19 sHBaps He OBLIO:
MaKCHUMYyMBbl MPUXOAWINCH U Ha 18-e, u Ha 17-e, HO
uHorzma ToyHOo Ha 19-e. CrmenmanmcTsl 1abopaTtopuu
MUTHEBOTO BOJIOCHAOXKEHMS MHCTUTyTa UM. ChlcHHa
TaKKe MPOBEIM HAYYHOE HCCIIEJOBAaHUE CBOWCTB Kpe-
meHckoi Boapl. Kak pacckasanm KaHAWZAT TEXHHYE-
ckux Hayk A. CtexuH, 3ajaueil sKCliepUMEHTa ObLIO
3adukcupoBaTh (hasy nepexoaa BOAbl B HEOOBIYHOE CO-
CTOSIHHE, JUISl 3TOTO 3a BOJIOM cTajnu HaOmoaath ¢ 15
sHBaps. Boxy U3-1oJ1 KpaHa OTCTanBaIM U 3aMEPSUIH B
HEeHW KOJIMYEeCTBO MOH-PAAMKaIOB. UHCI0 HOH-paanKa-
JIOB CTaJI0 yBenuuuBaThesi ¢ 17 sHBaps. OmHOBpe-
MEHHO pOC BOJOPOAHBIN ToKa3arens (ypoBeHb pH),
YTO JIeJaJIo BOAY MEHee KUCIOTHOU. 18 stHBapsi, Beue-
pOM, M3MEHEHHS IOCTUTIM ITMKa aKTUBHOCTH. M3-3a
6OJIBIIOr0 KOJIMYECTBA MOH-PAJUKaJIOB 3JIEKTPOIPO-
BOJIHOCTB BOJIBI ObIJIa KaK y HCKYCCTBEHHO CO3IaHHOTO
KaToymTa (BOABI, HACHIMIEHHOW 3nekTpoHamu). Ilpm
3TOM BOJOPOJHBIN IOKa3aTeldb BOJBI MEPETPHITHBAI
HerrpansHbii (7pH) Ha 1,5 myskTa. Brpouewm, Heobxo-
JUMO TPeAyHpeanTh, YTO CChIJIOK HA HAYYHBIE ITyOmH-
karuu npodeccopa A. benbckoro n kaHaUAAaTA TEXHU-
yecknx Hayk A. CTexwHa WIM HET COBCEM, WIH HX
HaCTOJIBKO MaJIo, YTO OOHAPYKUTh HE YAAeTCsl HUKOMY.

Hcrounuk mybnmkanuii: Kpemenckas Bojga: kax
yuéHble 00BICHSIOT €€ IenuTeNbHble cBoiicTBa — Pyc-
ckas cemepka © Pycckas Cemepka russian?.ru

2. BronokannoHHBIE CBOWCTBA BOAOIPOBOIHOMN
BOJIBI

Jns mposepkn 3¢ dextuBHOCTH KperieHckoi
BOJIbI, OMOJIOKAIIMOHHBIM METOJIOM C 16 stHBaps hukcu-
pOBaJIOCh M3MEHEHHs B BOJE, HAIUTOW M3 KpaHa U
CKB&)KUHBI B eMKOCTHU (CTekJsiHHAs 2 11 Oanka u 10 x
eMKoCTh). M3MeHeHus nosiBuwiiock B 16.00 17 sHBaps
o MecTHoMy BpeMeHH (T. KpacHospck). Buonoxanu-
OHHas paMKa J0 3TOT0 BPEMEHH MPH MOJX0e K HEll He
OTKJIOHSJIACH M TTIOYTH Kacanach €€ U EeMKOCTH C BOJIOH,
a B 16.00 6uorone y 3TUX eMKOCTEH TI0Ka3aio paccTo-
ssane 20 cMm, mpuyeMm OwmoIoNie M3 OTPHIATENHFHOTO
CTaJlo, OJIOKUTENBHBIM JJIsl OpTaHU3Ma JenoBeka. Ta-
KHMX CBONCTB HE BBIBJICHO Yy KUIISTYEHON BOJBI U BOJABI
HaJIUTON U3 CKBaxkuHbl. IlonoxwurensHoe Ouomosue y
BOJIbI U3 CKBa)XKUHBI MOSABIISIETCS, B HAJIUTOM €MKOCTH,
Yyepe3 HEeOOJBIION MPOMEKYTOK BPEMEHH M €€ CBOM-
CTBa UAEGHTUYHBI BOABI U3 KpaHa HAJIUTOU paHe, a Ku-
IITYeHOM BOJBI Tak M He M3MeHmnochk. 19.01.2023 r.
yBennueHHoe Onorone B 20.00 (BpeMst MecTHOE) Bep-
HYJIOCh B HICXO/IHOE cocTosiHKE. bronone y yenoBeka ¢
10-15 cm yBemauioch 10 40 cM 1 IepKaiock B TAKOM
coctostauu ¢ 16.00 17.01.2023 r. mo 20.00 19.01.2023
r. B nanusbiil npomexyTok Bpemenu ¢ 17 no 19 siuBaps
B HAMOJICHHBIX TIOMELIECHUSX, TJIe OTCYTCTBOBAIH OHO-
SHEPreTUUECKUe CETKH, OHM CTalld IPOSIBIATHCS, HO
nocie 20.00 19 sHBapst 3TH OHOIHEPTETHUECKUE CETKU
ncuesnu. CpoiictBa KpereHckoil Bosbl, HAOpaHHOH B
Xpame 18 sHBaps Mo CpaBHEHHIO C BOJOMPOBOJTHOM,
cBoiicTBa KoTopoi npekparunuck B 20.00 19 sHBaps,
MIPOJIOJKAET IMOJOXKUTEIBHOE BO3ACHCTBHE HAa Opra-
HHU3M YEeJOBEKa 70 HACTOSIIETO BPEMEHH.

3. 3mepenne HHTEHCUBHOCTH OHOJIOKAIIIOHHOTO
TI0JIs1 BOJOTIPOBOIHON BOABI M OCBSIIIEHHOHN B IIEPKBU
(r. TomMck)

Mertozonorust ucciaeoBaHUN OHOIOKaMOHHOTO
noJIsi OOBEKTOB KHUBOW M HEXXHMBOW MPHUPOABI OITUCaHA
B paborax [14, 15, 16]. Cnoco6 onpexenenus Ouoso-
KaI[MOHHOT'O MOJIsl BOJIBI HIACHTUYHBI CIIOCO0Y ompeie-
JieHus OHOIIONS YeloBeKa.

JlutpoBbie 6aHKM — O/1HA HAINIOJHEHHAs BOJON U3-
IIOJI KpaHa, apyras ocBaEHHON Bogoi B Tomckom bo-
rosiBIeHCKOM cobope 18 sHBaps 2023 1. Banky cra-
BIJIM Ha CTOJI, KJIAJI MEPHYIO JINHEWKY OT OaHKH JUIH-
HO 2 M. Omeparop O6monmokanuu B.H. CampHEKOB C
BEPTHKAJIHHO BPAIAIONIEHCs] PAMKOH, IIPHOIIMKAIICS K
cepenuHe OaHku. PaMka B pyke omeparopa JBUrajiach
MIEepIEHANKYJIIPHO MEPHOH JTMHEHWKH, Tak 4TOOBI cepe-
JIUHA JUTMHBI paMKU (OJMH yC) HAXOAWIACH MO/ JTUHEH-
Koii. PaccTosinne oT OaHKM C BOJOM 10 OTKJIOHEHUS
pamMKu OT OaHKHM OTCUHTHIBAJIACH OINEPAaTOPOM. ITO
paccTosiHEEe B CM M IPHHUMAJIOCH 3a Hadao Onojoka-
[IMOHHOTO TOJIS BOJBI B 6aHke. EMKOCTE nHpOpMaIUN
«0», «1» (OTKIIOHEHHE paMKH) paBHsIIOCH - 1 6ut. Ha
pHCYHKE 5 IIpHuBeieHa 3aBUCHMOCTD BEJIMUUHBI OHOJIO0-
KALlMOHHOTO MOJI1 BOABIL, OCBAIIEHHONW U HEOCBALIEH-
HOM.


https://russian7.ru/post/kreshhenskaya-voda-kak-uchyonye-obyasnyay/
https://russian7.ru/post/kreshhenskaya-voda-kak-uchyonye-obyasnyay/
https://russian7.ru/post/kreshhenskaya-voda-kak-uchyonye-obyasnyay/
https://russian7.ru/
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Puc. 5. Bpemennas 3asucumocmo enutdunsbl OUOIOKAYUOHHO20 NOJISL 800bL:
1. Booa u3z 6ooonposoda; 2. Booa oceswénnas.
Hsmepenus nposoounuce 18.01.2023 2.

Kak crmemyer w3 SKCHEPHMEHTOB OCBSIIEHHAS
BOJa MMeeT OMOJIOKallMOHHOE TOJIe MPUMEPHO B JBa
pasa OoJpie, 4eM y BOIbI m3-1ox kKpaHa B 18.30 gac.
OcpsiéHHAass BOJAa YBEJIWYMBAEcT OHOJIOKAIMOHHOE
ToJIe, a BOJA, HAINTAS U3, KpaHa €ro yMEHbIIAeT U Me-
HSET ero 3HaK ¢ + Ha -, TO €CTh KOJIMYeCTBO HH(pOpMa-
IIM YBEJIMYMBACTCS U PaBHO 2 OWT.

Ha pucynxke 6 npesncraBieHa BpeMeHHasi 3aBUCH-
MOCTH BEJIMYMHBI OHOJIOKAIMOHHOTO IOJISI OCBSIIIEH-
HOM u HeocBamEHHOW Bomael (20.01.2023 r. wu
21.01.2023 r.).

W3 rpaduka MOXHO clenaTh 3aKiO4eHHEe, YTO
OMOJIOKAIIIOHHOE TI0JIe TIPMMEPHO B JBa pasa BBHIIIE
4eM JUIA He OCBAIMEHHON Boabl. Habmogaercs Makcu-

+buolone(cm.)

+70}

+60t

+50

+40

+30r

+204

MyM HHTEHCHBHOCTHU OHOJIOKAIMOHHOTO MTOJIS B HHTEP-
Basie 10-17 yacos. ITocne 17 yacoB OMOJOKALMOHHOE
T10JI€ OCBSIILIEHHOM BOABI HAUMHAET pacTH, gocturas 70
cM, a BII Boapl, HAMUTON U3 KpaHa, YMEHbBIIAETCS 10
HyJd, a 20.01. nagaeT 1o HyJasS U MEHSET 3HaK B 16 ya-
coB. Ha pucyske 7 npencraBiieH CyTOYHBII X0/ 3aBU-
CHMOCTH BEJIMYMHBI OMOJIOKAIIHOHHOTO ITOJIST BOJIEI.

Benanuynna OM0I0KAIIMOHHOIO MOJIsI KaK OCBSIIEH-
HO# BOJBI, TAK U HE OCBAIEHHON BOJBI H3MEHSICTCS B
TEYSHHUH CYTOK C MOSIBJICHUSI MAKCUMYyMOB U MUHUMY-
MoB. Onu B nnepuof ¢ 12.00 no 19.00 Haxoasites B npo-
THBOTIOJIOKHO# (haze, a HaunHast ¢ 23.00 yacoB MakcH-
MyMBl COBMAJalOT. BHOJOKALIMOHHOE TOJIE HE OCBS-
ménnoit Boasl ¢ 12.00 mo 19.00 u ¢ 01.00 mo 03.00
HUMEETCsl OTPUIIATEIIbHOE 3HAUCHUE.

-Buolone (cm.)

Puc. 6. Bpemennas 3asucumocms 6UOIOKAYUOHHO20 NOJISL OCEAUEHHOU U HeOC8sAUEHHOU 600bl: 1. Booa ne
oceawennas (20.01.2023 2.); 2. Booa oceawénnasn (20.01.2023 2.); 3. Booa ne oceswyénnasn (21.01.2023 2.); 4.
Booa oceswénnasn (21.01.2023).
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Yrpom B 8.30 BII magaer no mynsa. 3nauenne BII  Ha -). Ero 3nauenus yBenmuuBaercs Tomasko ¢ 21.00 ga-
OCBSIIIEHHON BOJBI BBICOKHE 1O cpaBHeHMIO. BII He-  coB (puc. 8). B atoT aenb (24.01.2023 r.) BIT ocBsmén-
ocBsEHHOI Boabl. Yepes cyTtku 24.01.2023 r. BII He-  Hoii Boabl uMeeT 3HaueHue Boime, yem 20.01.,21.01. u
ocBsm€nHoM Boasl B 10.00 mamaer mo nyns u ¢ 12.00 22.01.2023 r.

YXOJHUT B OTPHLATEIbHYI0 001acTh (MEHseT 3HaK ¢ +
+Bbuolone(cm.)
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+60r
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+40 /2
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-104 8 12\__‘16/ 20 24 V4 8 12

-20

-buolone (cm.)
Puc. 7. Cymounsiiti x00 3a6ucumocmu 8eauyunbl OUOIOKAYUOHHO2O NOJIS B00bL.
1. Heoceawénno,; 2. Oceawénnoil.
Hzmepenus npogoounucs ¢ 9.00 yacog 22.01.2023 2. 0o 9.00 uacoe 23.01.2023 e.
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+60+
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+40+ e

+201

+10t

: T (vac)
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0 - : e S
l \v_/ w

-10 ¢+ 7 9 11 13 15 17 19 21
204
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-Buofone (cm.)
Puc. 8. Bapuayuu 6uonokayuonnozo noas 6auku ¢ 8oooi (24.01.2023 2.):
1. 600a 600onposoonas;, 2. 600a, 0ceAUENHASA 8 YEPKBU.
ITlpumeuanue: cmexnannvle banku 6e3 600vl He umeiom bBII.

Kakoe 3HaueHne OMONOKAIIMOHHOTO MOJS OyZeT, eciny OaHKH C BOAOH 3KpaHHUPOBATH ATFOMHUHHUEBOH (OITb-
roit? Ha pucynke 9 npeacrasiessl pe3yasTaTsl m3Mepernid BI1 6anku ¢ Bogoil, HeocsamérHO#H 22.01.2023 1. OT1a
OaHka ¢ Bojiol 0e3 axpana umeeT Hu3kue 3HadeHus bI1 (0-15 cM), koTopoe MeHsieT 3Hak ¢ + Ha — ¢ 12.00 mo 18.30
yac. Ecim a1y ke OaHKy skpaHupoBaThb, TO 3HaueHue bII yBennunsaercs 1o 30 cm u ymensmaercs ot 30 o 20
cM B npeaenax 9.00-11.00 gacos.
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Puc. 9. Bapuayuu buonoxayuonnozo nous 6auku ¢ 6000npogoonotl 6odoii (22.01.2023 2.):
1. banka, s3KpanupoBaHHAsS ATIOMUHUEBOU (onbeoll, 2. baHKa ¢ 8000U be3 IKPAHA.
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Puc. 10. Bapuayuu 6uonoxayuonno2o noas banxu ¢ océauénnotl 6oooul (22.01.2023 2.):
1. 6anka sxpanuposannoil anomMuHuesol oawveoll,; 2. 6anka ¢ 60001 6e3 IKpaua.

Ha pucynke 10 mpexacraBnenst Bapuanuu bII
0aHKH ¢ OCBAMIEHHOW BOJOU. DKpaHUpOBaHHAs (HOJIb-
roi 0aHka ¢ OCBAIEHHOM BOIOIM mMeeT 3HayeHue BIT
5-10 cM. HePKpaHUpOoBaHHAs Takas 6anka 20.01.2023 r.
¢ ocBsauEHHOM Bogon umeer BII ot 35-45 cM ¢ MmuHu-
MyMoM 12 gacos.

Ha pucynxkax 11, 12 npencraBiens rpaduku us-
meHenus bI1 BopI oCBAMEHHON U HE OCBAIIEHHON. 13-
Mepenust nponsseneHs! 23.01.2023 r. HeocBsaménnas
BOJIOTIPOBO/IHAS BOAA B HEIKPAHUPOBAHHOHN (DOIBTOM
6anke mmeet BII, B mpeaenax 7.30 gac go 15.00, ot 0

10 5 cm ¢ makcumymom 10.00 gac (puc.11). Ecnu Mer
SKpaHUpyeM OaHKy C HEOCBSIIEHHOU BOjaoH, To BII
yBenmmauBaeTcs Ha mopsaok (no 70 cm). CoBepiieHHO
MIPOTHBOMOJIOXKHAS 3aBHCUMOCTh JJIsI OaHKH C BOJOH,
ocBsamEHHOM (prc.12). 3xaeck 6e3 sxpana bIT umeer mo-
BBIIIEHHOE 3HAY€HHUE, KaK B MPEIbIIYIINX SKCIEpH-
MEHTAaX, €CJI CTaBUM 3KpaH u3 (OJBrH, TO 3HAYCHUE
BIT ocBsmEHHON BOABI YMEHbIIAETCS U DIYKTYHPYET
ot 35 mo 0 B reuennu 7.00-15.00 gacos. B 21.00 gacos
BIT HeskpaHMpOBAaHHOW OAHKU C OCBSIIEHHON BOIOU
nagaet 10 0 u cHOBa pacTeT (puc.12).
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Puc. 11. Booa 600onpogoonas: 1. 6anka He SKpaHUpOSaHHOU allOMUHUESOU POobeoll;
2. 6aHKa 3KPAHUPOBAHHOU amOMUHUE80U Poaveol. Hsmepenue 23.01.2023 .
Puc. 12. Booda ocesiwénnas: 1. 6anka 3kpanupo6anHou antoMUHUE8oU Goabot,

2. 6anKa He IKPAHUPOBAHHOU ATIOMUHUEBOU POIbeOll.

OKpaHHpOBaHHE OaHKH C HEOCBSIIEHHON BOJOMN
MOBHINIACT 3HAUYCHHE OWOJIOKAIIMOHHOTO TOIS U
YMEHBIIAET ero IpH IKPaHUPOBAHWU OAaHKH C OCBS-
IEHHON BOJOW. DTO MapaJoKCabHBIN pe3ybTaT, TaK
KaK 0)KHIAI0Ch Bc€ Ha000poT. OOBACHUTH 3TOT IKCIIe-
PUMEHT MTOKa HET BOBMOXKHOCTH, TaK KaK HET CBEICHHIA
0 CTPYKTYpPHBIC U3MCHEHUS BOIbI (OCBSIEHHOH) U (u-
3UYECKUX CBOMCTBaX SKpaHUpylolleld MIEHKU. Bos-
MOJKHO, 3TO CIEJICTBHE ANEKTPETHOTO B3aUMOICHCTBHUS
BOJBI C DJIEKTPETHBIM COCTOSHHEM allOMHUHHEBOIL
iénku [17].

Kynun E.T. nokaseiBaet [18], 4TO nyekTpeTHOE
COCTOSIHME BOJBI OCHOBAHO Ha CYIICCTBOBAaHMH HAaHO
yacTUI (MOHHBIMH JHUIIOJIIMH ), KOTOPBIE CTIOCOOHBI Te-
HEpUPOBATh (IONTOBPEMEHHO) CHIIBHBIC SJEKTpHUe-
ckue moys. VICTOYHUKOM TIOJIS SBTISIOTCS, BXOISIIUE B
COCTaB MOHHBIX TUIOJEH, KATHOH —aHUOHHBIC Maphl:
ruapatupoBanubiii katnon HoOH® (ruapoakcounuit) u
rugpatupoBanaelii HHOHO™ (runpokcua-ruapart). Otu
KaTHOH-aHHOHHBIE Tapbl HEMPEPHIBHO 00pa3yrOTCs
BCJIEJICTBHE IEKTPHUECKON TUCCOIMAIIMH BOTHBIX MO-
JIEKyJ ¥ HeTIPEPBIBHO PACIalalOTCsl, BCIEACTBUE UX pe-
koMmOuHanmu. Ilpu 3TOM mponecce MOHHBIE JUIOIN
HETIPEPHIBHO T€HEPUPYIOT AIIEKTPUYECKOE ToJie. YIo-
PSAIOYEHHOE PACIIONIOKEHHE TTOTHBIX JAHUIIONCH, BCIISI-
CTBHE TUIICPIIO3HUIINH X TTOJIeH 00pa3yoT CHIIOBOE HH-
TerpanpHOe 1molie (MEeKTpeTHOoe moje). Bokpyr karu-
OHa THUAPOAKCOHHWS W aHWOHA THUAPOKCHI-THUApATa B
30HE JCWCTBUS HX MOJIeH 00pa3yroTcs THAPAaTHBIE 000-
JIOYKH, KOTOPHIM TIPUCYIIE THAPOKPUCTATIINYECKUE, TO
eCTh TBEPAOTEIbHbIE COCTOSHUI. B rumpatHoil 060-
JIOYKE, KaK KaTHOHA THAPOKCOHUS, TaK M B THAPATHON
000JI0YKE TUAPOKCUA- THIPATA CONEPKUTCS 32 MoJe-
KyJbI Bobl. OHH SBISIFOTCS OTJEIBHBIMH HAaHOYACTHU-
aMu, oopasyromue HoHHbIN aumnois (39H20+HH20) -
39H,0(-OH.H20) OcHoOBHbIE CBOWCTBA MOHHOIO IH-
HOJIsL — ATO JONTOBPEMEHHAs FeHepalus UM CUIBHOTO

3IEKTPOCTATUYECKOTO HOJIs, TO €CTh HOHHOMY JUIOJIIO
MIPUCYIIE XapaKTepHOEe CBOHCTBO AJIEKTpeToB. Bepo-
SITHO, BO3JICHCTBUE PA3IMYHBIX ITOJICH HA BOAY U BOA-
HOW CHICTEMBI, a TAK)Ke BO BpeMs KPEIICHHS, TAKHUE TH-
IOJT CO3HAIOT B CTPYKTYPE BOJABI KBa3HKPHCTAIUIBI
(KUAKOKPHUCTAIUTMYECKUE), KOTOPHIE W YBEIMYUBAIOT
BpeMsi pellakCalluy AUMONBHBIX CTPYKTYp OT 0 10 oo.

Kak BO3IEHCTBYIOT 3JIEKTPOMAarHUTHOE OOyue-
HHUE BOJONPOBOJHOI Boabl B I'. KpacHosipcke Ha Ono-
JIOKaIIMOHHOE MOJIC TOM K€ BOABI B I'. TOMCKe, T.€. me-
penadya uHpopmanuu o coctosHuu BII, 00ayuéHHON
BozbI B KpacHospcke, Ha aHaJIOTHYHYIO BOy B T. ToM-
cke. Ha pucynke 13 npezacraBiieHa KpuBasi BpeMEHHOM
3apucuMocTH BennauHbl BI1 Bogs! B . ToMcke mocome
obydenus e€ B r. KpacHosipcke 31eKTpOMarHUTHEIMH
nmnyibcamu (OMU) wactoroit 528 I'ry (cex.). Hauais-
Hoe 3HaueHue BII Bonsl B Tomcke paBHo 0 cm. ITocne
obmydenus B KpacHosipcke, moutn MraHoBeHHO, BII
yBenmumiIock B T. Tomcke 10 30 cM 1 3aTeM B T€UEHUU
7 4acoB MOCTENEeHHO cnaaaio a0 0.

OKCIIepUMEHT IMOATBEPKAAET paHee MOy ICHHBIE
pe3ynpTaThl Ha HEXMBBIX OOBEKTaX CTAaTydTKax, I/
mepefada d3JICKTPOMArHUTHOTO HMITyJlbca HAET Ha
6onbime paccrostHuA (6ombuie 4000 kM) ¢ 3aTyXaHHEM
BBICOKOYACTOTHBIX BOJH 110 (.

JIefcTBUTENBHO JIH, €CIIA CMEIATh OCBAMIEHHYIO
BOJAY C BOIOMPOBOJHOHN, TO OHA OCTAéTCS OCBAMIEH-
HO? B OaHky 00béMOM onmuH nuTp HamuBayiw 0,5 1
ocesménnoi Bogpl (BII poBHsutocsk 20 cM. 1 pas3bas-
nsu e€ 0,5 11 BOZONPOBOAHOM, 3HaUeHHe KOTopoi BIT
paBHsutoch «0». Criyerst oqHy MuHyTY BII cmemanHoi#
BOJIBI YBEIMUUIIOCH 10 20 CM., 3aTeM depes3 Jac ynanua
1o 10 cM., uepe3 4 gaca e€ 3HaueHue crano 20 cM. u
crabunusuponainock (puc.14).
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Puc.13. Hamenenue duonoxayuontozo nons npu ooayvenuu IMHU wacmomoii 528 I'y 6000nposooHoil 8000l 6 2.
Kpacnosapcke u pecucmpayuu BII 2. Tomcke:
1. BII 6anku ¢ 8000nposooHot oooti; 2. BII nocne obnyyenus npu pecucmpayuu BI1 6 2. Tomcke.
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Puc. 14. Hzmenenue buoiokayuonno2o nois He océawénuoul 600ul ¢ banke (0,5 1) nocie cmewusanus eé ¢
ocesawénnou 6ooot (0,5 1):
1. 600a 6 banke 0,5 1 6o0onposoouas; 2. soda & banke 0,5 1 oceawénnas; 3. 600a 6 banke 1 1 cmewannas.

AHan3upyst pe3yibTaThl SKCIIEPUMEHTOB 10 pe-
THCTPAI[UH OMOJIOKAIIMOHHOTO TIOJISI OCBAIIEHHOU U BO-
JIOTIPOBOJIHOM BOJIbI, MOYKHO YTBEP)KAATh, YTO OHA 00-
najnaetT namsATblo. MHbopmainus 3anucbiBaeTcs Ha
«KPUCTAJUIMUECKON PEIIETKE» «MEpUAIoIed BOJIb U
YAEPKUBACTCSA JUTMTEIBHOE BpPEMs, KOTOPYIO MOXKHO
KBaJH(PHUINPOBATH, KaK JOITOBPEMEHHYIO TaMsTh. [1a-
MSATH (B NCHXOJIOTHHM) — COXPaHEHHE CYOBEKTOM €ro
B3aUMOJICHCTBHUS C MUPOM, JAIOIIEe BO3ZMOKHOCTb BOC-
MPOU3BOJIUTH U HCIOIB30BATh 3TU PE3yIbTaThl B MO-
CJIe/Ty IO e TeNIbHOCTH, IepepadaThIBaTh X U 00b-
enuHsTh B cucteMsl [19]. PacmmdpoBka MexaHH3MOB
namsTH (MEXaHU3MOB, 00ECTICUNBAIOIINX HAKOIUICHHE,
COXpaHCHHE W BOCIIPOM3BEICHHE HH(OpMAIMK) Ha
Pa3HBIX YPOBHAX — OT LEJIOCTHOTO OPTaHM3Ma JI0 MO-
JIEKYJISIPHOTO YPOBHSA — OJJHA U3 aKTYaJIbHBIX 3a/1a4 CO-
BpeMeHHOH Omonoruu [20]. OguH u3 HamboJee Bax-
HBIX pa3/esioB ONOKMOEPHETHKH — H3yYECHHUE YeT0BeYe-
CKOT'0 MO3Ta 1 ero ()yHKIMH B TOM YHCIIE TaMSITH.

B pabotax [21, 22] paccMOTpeHa TEOPHS SICKTPO-
MarHUTHBIX MCCJIEJIOBAaHUH MPSMO MM KOCBEHHO CBU-
JETeIbCTBYIOMNX 00 HKOJIOTHYECKON 3aBUCHMOCTH CY-
LIECTBYIOIIUX B KHMBOW MPUPOJIE CIa0bIX AIEKTpOMAar-
HUTHBIX B3aWMOJIEMCTBHH W WX WHGOPMAIMOHHON
posm. [lepenaya nHGOpMaIIUK U3 BBIMIEH CPEBl B Op-
TaHW3M M BHYTPH B OPTaHU3M, YTO BO3MOYKHO TOJIBKO B
pe3ysbTare 3BOJIOIMOHHOTO (OPMHPOBAHMS B Opra-
HHU3MaX 3JEKTPOMArHUTHBIX CHCTEM, CIIOCOOHBIX NPH-
HUMaTh, IpelaBaTh M HPeoOpa3OBBIBATH BHEUIHHE
9EKTPOMArHUTHBIE MOJIS.

Kak >xe coxpansercs MHpOpMAIMs B HEXKHBOM
pupojie 0OBEKTHI KOTOPOIl Tak e 00JIafaroT mams-
TBIO (MCKYCCTBEHHBIE KPHCTAJUIBI, MHHEPAJbI, TOPHBIE
MTOPOJIBI M TETEPOTeHHBIE MaTepuansl) [23]. DnexTpu-
YeCKHe W AJIEKTPOMArHUTHBIE AaHOMAJHH «HE CTHUpa-
IOTCS» M TOCJE YeTBIPEXPa30BOTO HArPEeBaHUS IO
1000° C, obaydeHHBIX JJIeKTpOHaMH KBapua. Takoi
yCTOWYMBBIA 3P(PEKT 3IEeKTPOMarHUTHON 3MHUCCHU
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AHOMAJIMH TPOBOAMMOCTH ¥ TEPMOCTUMYJINPOBAHHOTO
TOKa KPHCTAJUIOB W MHHEPAJIOB HHTEPIPETHPYETCH,
KaK paJMalOHHasl «IaMsATh» Ha OCHOBAaHHMHU IIPOBe-
JICHHBIX MCCIICZIOBaHUI IO MEXaHM3MaM 00pa3oBaHUs
TeHETHYECKOW U TEXHOJOTUYECKOW MaMsATH B TBEPBIX
Tenax B Jlaboparopun AMAIEKTPUKOB U MOIYIPOBOJ-
HHKOB TOMCKOro NonuTeXHu4eckoro nHeruryta Canb-
HuKkoBbIM B.H. Bsutn nmoctpoeHs! Mojeny paauaioH-
HOHM MaMATH B KpHCTaJIaX, MUHEPATaX U TOPHBIX IO-
pomax  (puc. 15).  IlpemmokeHBl  CIIOCOOBI
IIPOrHO3UPOBAHUS PATUALUOHHON yCTOHYHMBOCTH Be-
IIecTBa IIPH 3arpsA3HCHUH OKpY’Karomed cpensr [24].
[TamsaTh 00 yCIOBHSX MHHEPaIo00pa30BaHUS WIIN HC-

KyCCTBEHHOM PaJHaIlHOHHOM OOJIydEHUH U O TIOCIIE Y-
IOIINX COOBITHAX 3aIMCHIBAaeTCS Ha Oojee IHeprude-
CKHUX YPOBHSIX CUCTEMBI, TO €CTh, HA @aHHOHHO-KAaTHOH-
HOW MOJpEmETKE B BUJE OTACIBHBIX MM KOMILIEKC-
HBIX Ae(eKTax, 00pa3yIomnX CBI3aHHBIE 3aPsIIbl.

D¢ ekt namsiTh 0TMEYaeTCs JUTS pa3InuHbIX IIE-
JIOYHO-TAKJIOUIHBIX KpHCTaiax, mepuknaza (MgO),
00JIy4EHHBIX HJICKTPOHAMU WJIM PEHTT€HOBCKUMH JIy-
yaMu. B 3TOM ciydae, reHepupoBaHHE 3JIEKTpOMar-
HHUTHOTO U3JIyYCHHUS B IIUPOKOM PaANOYaCTOTHOM JHa-
mma3oHe 00yCIIOBIIEHO, HEOOPATHMBIMH CTPYKTYPHBIMHU
HapyLIEHUSMH B KPUCTAJUINIECKON pEeIIETKE, BOZHUKA-
IOIIMMH B PE3yNbTaTe PAJUAIOHHOTO BO30Y)KICHUS

i "(((bOTO 4).

N {

@omo 4. Canvnuxos B.H., accucmenm xagedpvl pusuxu meepoo2o mena co cmyoeHmamu cReyuaibHOCmu
«Du3uKa 2opHLIX NOPOOY 8eOEM UsMepeHue INeKMPOnPOBOOHOCHU, UMNYILCHOZO INEKMPOMACHUMHOO0
U3TYHeHUA U TNEPMOCTNUMYTUPOBAHHO20 MOKA NPU HASPEBAHUU MUHEPATIO8 6 8AKYYMe
(nab. «OnexmpoHuKY OUIIEKMPUK08 U NoIYNpo8ooHuxosy (BHUII), DDD, 3 kopnyc TIIU, 1978 2.)

Habnrogaemble MONApPH3alIMOHHBIE SIBICHUS U
smuccuss OMHU B kpucramnmax ¥ MuHepanax NpH HX
HarpeBaHNH U UX OXJIAXKJICHUH MOXKHO OTHECTH 32 CUET
MHOTOYHCICHHBIX (OPM TMPOSBICHUS 3JICKTPETHOTO
cocTostHUS AHAIeKTpuKoB [25]. [To muenuto H.I1. FOm-
KHHA, CTIOCOOHOCTh aKKyMYJIHPOBATh U XpaHUTh TeHE-
TUYECKYI0 HWH(POPMAIUIO SBISIETCS YHHBEPCATBHBIM
CBOMCTBOM BCE€X MPUPOJHBIX U TEXHOTEHHBIX CHUCTEM
[26].

Bopna — xxunkuit munepan u TBEpAbI €. [1o nan-
HeiM uccienoBannii E.T. Kynmna [18], Boma Toxe
3JIEKTPET, KOTOPBIH CIIOCOOEH 0ITroe BpeMs YIepiKu-
BaTh AJIEKTPUYECKHUI 3apsa W obiamaeT mamsiteio. B
1973 roxy nm omy0IMKOBaHBI PE3yIbTATHl HCCIIEI0Ba-
HUH 0 NPIKU3HEHHOM CYILECTBOBAHUH Yy JIIOAEH IIEK-
TPOCTATUUECKOTO MOJIsl, TeHEpalysl KOTOPOTo 3aBHCeNa
OT TKaHeBOro oOMeHa BemlecTB. Pe3ynbTaThl nccueno-
BaHMH TO3BOJMIM UICHTU(PHINPOBATH €CTECTBEHHBIN
JNEKTPETHBIN 3P PEKT KUBBIX TKaHeH. OOHapyKEHHBIN
s dexr Hazean E.T. KynuasiM OnoiorudecKkum dJeK-
TpeTHBIM 3 dekToM. broanekTpeTHbId d3ddeKkT — 310

9JIeKTPEeTHBIH 3P (eKT, KOTOPBIH MPHUCYI €CTECTBEH-
HOMY 3JICKTPETHOMY COCTOSIHUIO KUBOW TKaHHU. YCTa-
HOBIICHO, YTO €CTECTBEHHOE JJIEKTPETHOE COCTOSTHHE
MPUCYIIE KaK KHUBBIM, TaK U MEPTBBIM TKaHSIM YeJIO-
BEKa, )KUBOTHBIX U pacTeHuit [27]. CBs3aHHAs BOJA 5B-
JISIETCS MOJIEKYIISIPHOH OCHOBOM 3JIEKTPETHOTO COCTOSI-
HUs BemnecTBa [28]. YcTaHOBIIEHO, UTO TIPH IETHApATa-
OMH HM  [OJUMOP(HBIX  MEPEeXOAax  MHHEPAJbI
TeHEPHUPYIOT 3JEKTPOMAarHUTHOE HM3Iy4YeHHE B IIMPO-
KOM JHalla30HEe PaJgH0YacTOT, BOSHUKAET TEPMOCTUMY-
JIUPOBAHHBIA TOK, 3JIEKTpeTHBIHA 3ddext u daykrya-
M TOKa dyekTponpoBogHoctu (puc. 15). Ilocne
HarpeBaHNs MUHEPAJIOB M TOPHBIX IIOPOJ yCTaHOBJIEHA
«IaMATh» 0 (PU3UKO-XUMHUYESCKHUX IMpoIeccaxX, BO3HU-
karomux B HUX [29]. B paborax H.U. My3aneBckoit
[30] mpuBeneHBI YKCIIEPUMEHTAIIBHBIC JaHHBIC IO BbI-
COKOM 4yBCTBUTEIHLHOCTH BOJBI U BOJHBIX Cpea K JIe-
CTBHIO MAaTrHUTHBIX TIOJIEH B CBEPXHH3KOYaCTOTHOM
muanazoHe (MIT-CBY). O6HapyskeHO, YTO M3MEHEHNUS
3IEKTPONPOBOJHOCTH, TAaHTEHCA YTJIa TUAJIEKTpHUYe-
CKHUX ITOTEPb, TITyONHBI TEPEOXITAXKACHUS U IPYTHX DH-
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3MYECKUX IapaMeTpoB, BO3HUKAIOIIEE INPH BO3ICH-
crBuM Ha BomHble cuctemMbl MII-CBY onTuManbHBIX
MapaMeTPOB, COXPAHICTCS YacaMH IOCJIEC OKOHYAHUS
9KCMo3ulluK B MarHuTHoM mnosie [30]. OHa nenaer 3a-
KIIFOUCHUE, YTO HM3MCHCHHE (PU3MUYCCKUX XapaKTepH-
CTHK BOJIbI 1 BOJTHBIX CHCTEM, TIPOUCXOJISIICE O BITH-
STHHEM CJ1aboro Mo, MOXKET 03Ha4aTh, YTO B CTPYK-
TypPHO-3HEPro-UHPOPMAUOHHON OpraHu3aIiH
BOJIHOW CHICTEM 3JIEKTPOMArHUTHBIE OIS UTPAIOT CY-
IIecTBeHHYIO poib. A.B. MannkoB coobmaer 06 oT-
KPBITHH HEBUIUMBIX (CKPBITBIX) CHMMETPHI 3JIEKTPO-
MarHUTHOTO TIOJI: BHYTPUTOYCYHOH CHMMETPUU U
KBaHTOBOI MertacummeTpu [31]. «emomornueckoe
CXOJICTBO B MOP(OTCHE3e POCTOBBIX CTPYKTYp KHBOI
W HEXKUBOW IPUPOJIBI 00YCIOBJICHBI TEM, YTO OHHU B TOH
WA UHOU CTCTICHU COXPAHSIIOT MPU3HAKU CHMMETPUH,
MOPOXKJAIOLIETO UX €IMHOTO CHUIIOBOTO MOJISD».

A.B. MaJivKOB BBIJIBUTAcT KOHLCIIIMIO KPUCTAT-
JIMYECKOTO COCTOSIHUS BEIECTBA, KaK 0COOOTo pery-
JSIPHOTO BO3OYXKACHUS JIIEKTPOMATHUTHOTO IO,
OTIMCBIBAEMOT'O B BHJIC CHUCTEMBI BHYTPEHHUX CTPYKTY-
HUPOBAHHBEIX KBAaHTOB CBETA.

31ech HEOOXOMMO YUUTHIBATh BIMSAHAEC HA (HU3H-
YECKHE M XMMHYECKHE ITPOLECCHI B )KUBOM M HEXHMBON
MIPUPOJIE €CTECTBEHHOTO HMITYJILCHOTO 3JIEKTpOMar-
HutHoro nonst 3emnu (EM.MOII3), nostomy emé pa3
HaM He0OXOIMMO O0paTUTh BHUMaHUE Ha B3aUMOCBSI3b
cytounslx Bapuammii EML.M3II3 u OuonokannoHHOTO
s¢dekra. B atoit obnactu corpyanukamMu Tomckoro
MOJIUTEXHUYECKOTO  YHUBEpCHTETa  J1abopaTopuu
«IIpupomHO-TEXHOTEHHBIE 3IEKTPOMATHUTHBIE CH-
CTeMB» OBUIM MPOBEICHBI HCCIECIOBAHUA IO CyTOU-
HeIM Qaykryammsm EMOMII3 cuaxpoHHO ¢ OHOI0Ka-
OUOHHBIM 3((ekToM Ha MPUPOIHBIX aHOMAIBHBIX 30-
Hax [32, 33]. DOKcmepuMeHTHl TIPOBEOCHH B
KemepoBckoii  obmactu, nepeBHs HOro-Anekcan-
JPOBKa, TJIe MHIyCTPHAJIbHBIC JIEKTPOMAarHUTHbIE 0~
Mexu MUHMMaibHBEL. Ha puc.16 mpencrasien kiaccu-
YEeCKUIl CyTOYHBIH X0/ UI3MEHEHHS YUCiIa DJIEKTpoMar-
HUTHBIX MMITYJIbCOB, IJI€ PETUCTPUPYETCS] MaKCUMyM
EUOMII3 B unHTepBane 15-2 4acoB ¢ JIOKaIbHBIMU
BCIUICCKAMH H3JIyYCHHMS IIPU BOCXOJE M 3aXO0J€ JIyHBI,
BOCXOJIE COJTHIIA.

450° §
9,A 7 [l I]
N
18_‘ 1 \ 2 2 .
11-10, L1 p.
16 - b
| - 74
14 | s
1%11_ 570" ] —1 — 170
110 - _l \ 3 g
9 ~ |
? ] —
5 -
3
!_10"2 ; I.n.} Ly 1l I ; B '
700 600 "5'00 400 300
P.mVvV -13 ™M
7 2 A W o%e
8227100 \ -8 |
/ \l "\
6 20
,\x_x’ X XM‘XNH.-&— 9
4 184 ‘
2 - 16 M)—
n ﬂ T ¥
T T T T T T T T | 1 ° Ve
700 600 500 400 300 200 100 Z,

Puc. 15. Temnepamypnas 3a6ucumocms mepmoCcmumyaupOSaAHHO20 MOKd, UHMEHCUBHOCIU 2A300MOeIeHUSL U
UMRYILCHO20 JILEKMPOMASHUMHO20 U3iydenus oopasya keapya | (5-27) uz Baraxuuncko2o 3010mopyoHo2o
Mecmopodicoensl
Obpasey obayuen anexmponamu 1 uac, suepeueti 1,5 MOB, niomnocmo moxa 0,2 MkA/cm2: -+-+-+-- uzmenenus
TCT; -0-0-0- - unmencugnocms 2azoomoenenus, a - IMU npu nacpesanuu obpaszya;, 6 - SMHU npu
oxnaxcoenuu; 6 — usmenenuss TCT npu oxnasicoenuu obpasya.

(Oxcnepumenm u oopabomxy nposooun B.H. Carvrukos).



Annali d’Italia Ne49/2023

51

C 24 4gacoB 10 2-X PETHCTPUPYETCS MHHUMYM
ENDOMII3 momoOHBIE MUHMMYM TIPHCYTCTBYET Ha
MHOTOYHCIICHHBIX I'paHKax IPH CHHXPOHHBIX H3Me-
pernsix EMOMII3 ¢ OuomokanuoHHBIM 3P HEKTOM
puc.17. AnanoruyHoe cyTouHast (IIyKTyarust UHTCH-
CHBHOCTH OMOJIOKAIMOHHOTO I10JIsl TIOJTy4eHa B JKCIIe-
pPUMEHTaX C BOJONPOBOJHOW W KPEIIEHCKOW BOIOH
(puc. 7).

lélfvam
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Banku ¢ Bomo# 3/1eCh BBICTYNAIOT, KaK TOUYECYHBIN
00BeKT 0OBOAHEHHOHN 30HBI Ha 3eMJie MPHU IKCIEPH-
MeHTax B J. FOro-Anekcannposka. B ganpHeiiem xe-
JIATeTIbHO OBUTO OBl HEMOCPEICTBCHHO HM3MEPHUThH CY-
tounblil xox1 EMUOMII3 u 6uonokaironHoro 3¢ gexra
B IIEpUOJI KpeLeH!s], HaunHas ¢ 16 mo 25 ssHBapsi, B TOM
YHCIIE ¢ OCBAIIEHHON U HEOCBAIIEHHON BOIOIA.
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Puc. 16. Cymounvie gpnyxmyayuu EUOMII3 6 cenmsbpe
6 0. [020-Anexcanoposa, Kemeposckou oonacmu @onovt rabopamopuu [HHTIC TITV.

—

@omo 5. Inazmennviii winetigh uz Hoe 0edyuwiKu, cuoswell Ha cyene Kiyoa
Ceno bepezosoe, Kemeposckas obracmu (homo I'.H. Ocmawésa).
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Puc. 17. Cymounvle sapuayuu ecmecmeeHH020 UMRYIbCHO20 INEKMPOMASHUMHOZ0 RO 3emau u
ouonoxayuonnoz2o sQpexma na anomanuu Ne 2
Kemeposckas obracms, 0. O20-Anexcanoposka [33].

MHOTOYHCIEHHBIE HCCIIEIOBAHMS IOKAa3hIBAIOT,
YTO HMMITYJIBCHOE JJIEKTPOMArHUTHOE W3Iy4YEeHUE aK-
TUBHO BO3JICHCTBYET B TEYCHHWH CYTOK M Ha JKUBBIC
00BEKTHI, B TOM YHCIIE YeTIOBEKA, KOTOPHIH TaK ke CIOo-
coOCH HakamIMBaTb OOBEMHBIN 3apsii M YAEPKHBATH
€ro JUIMTEJIbHOE BpeMs (YEeOBEYECKHH M KMBOTHBIN
JJIEKTPET), pesiakcanusi KOTOpOro MPOXOIMT, KaK Io-

CTENEeHHO BO BPEMEHH, TaK U B BHJE pa3psia HIH OT-
TOpPXKEHHE TUIa3MEHHBIX CTYCTKOB. DTH MPOOJIEMBI OT-
HOCSITCS K paszienaMm Ouoreopu3uku B HaAyKe O 3emiie
[15,34,35]. MHOTOUYHCIICHHBIE TIPUMEPHI HAOJIOACHHIA
HETIEePUOIMYECKUX OBICTPONPOTEKAIONINX SIBICHUH B
MpHUPOJIe OIyOIMKOBAHBI OYEBUAIIAMU B HAYYHBIX U
MOIYJIIPHBIX M3JIAHHSIX B BUJAE PUCYHKOB WIH (POTO-
rpadwuii, HapuMep, ACBYIIKa CUIUT Ha CIIeHE Kiy0a, a
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13 e€ HOT BBUIETACT CBETAIIMUUCS NIICH} «IIa3Mbly»,
KOTOPBIH NepeBUIaeTcsl JEHTOOOPa3Ho IO IoMele-
HHIO KiyOa (doto 5). Ha dorto 6 Bokpyr aeByniku 00-
pasyeTcs miiaMeHHbIH pom06. BeposiTHO, oTTOp)keHHe
«IUTa3MBbD) MPOM30IILIO C JICBOM CTOPOHHI Tea B 00a-
CTH TI€YEHU U PYKH.

Ha ¢dororpadun 7 crynents: rp. 2Y00 kadenpst
OI'3 TIIY. Bropas, cnpasa, IeByII

i )

Ka CTOUT, a U3 eé
> £ TS 2Rl g

HOTH OTTOPraeTcs IUIa3MEHHBIH CI'yCTOK M HalpaBilsi-
eTcsl K IIapHIO, KONAIOIIeMy SMy U B3SATHS HPoO
o4BHI. B 3TOM paiioHe pacnosokeH OJHN N3 yHHUKaIb-
HEHWIIMX TeoJorndeckux obpaszoBanui — «TamoBckue
Yyamm» (TpaBepTHHBI). 37eCh MPOXOJUT I'€0JIOr0-3KC-
KypCHOHHBIE U TypUCTHYECKHE MapLIPYyThl CTYJICHTOB
u xwureneit Tomckoit oomactu [36].

i

@Domo 6. Ommopoicenue nIa3MeHHO20 C2yCmMKa U3 meid 8 8uoe
ceemaAue20 pomooUOH020 00PA308aHUSA
Hopoza na Tanosckue uawiu (mpasepmunst), 41 km. xc. 0. Tomck — Taiiea.
@omo Ilposiesoii FO.B., uonw, 2011 2. (@ondwvl rabopamopuu IHTIC TITY).

VY4acTHUKaM 3KCKYpPCUHl NPENOCTAaBIISIETCS YHU-
KaJbHasi BO3MOXHOCTb cJieJlaTh (POTOCHHMKH «ILIa3-

MECHHBIX)» CBECTAIIUXCA nyqei& TMEPUOANYICCKHU, UCXO

"

J51-

3L ¥

T 2 E - Ty -3
5 P IR - =

IUX U3 JIUTOCGEPHI B paliOHe BEIX0/A OCTAHIIOB MaJIe0-
301CKOIf KOpBbI BBIBETPHUBAHHMS, IPEICTABICHHBIX Oe-
JlamMu rnuHamu (goto 8, 9

o Al A

@omo 7. [nasmennvlii c2ycmox HANpaeien om 0eyuKy K RApHIO, KONAIOWEMY MY
(Tanosckue uawiu, 41 km. snc. 0. Tomex — Tauea, uionw, 2011 2.). @omo Canvruuxosa B.H.
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@omo 8. AnomanvHoe ceeuenue u iyy
Paiion c. Bacanoaiixa, géepx no pexe Tomu 2 km, npagulii bepee.
(Hronw 2007 2., pomo Carvnuxosa B.H.).

i bl

» e

@Domo 9. Ocmaney KOpbl bl6eMPUBAHUSL
Csemosoti 1yu «ucxooum» uz ochosanusi ocmanya. (Hionw 2013 2., pomo Canvruxosa B.H.).

«AHUKUHCKHE CKanbD, 6eper p. Tomu, Tomckuit
pation. Cyrounsiii xox bJID u EMDMII3 naér ocHoa-
HHUE TPEAIoaraTb, YTO OCHOBHAS WH(OpPMAIUS NpHU-
XOJZMT K YENIOBEKY AKCTPACEHCOPHO WJIHM allpoOpHO BO
BpPEMEHHBIC MHTEPBAJIBl HAMOONBIIUX (PIYKTyalui yr-
JIOBBIX 3HAYCHUH OTKJIOHCHUSI PAMKU B THCBHBIC U HOY-
Hble MakcuMyMbl EUOMII3 1 B MOMEHT CMEHBI 3HaKa
OMOJIOKAIIMOHHBIX AaHOMAJHH, TIe HAXOIUTCS YEJIOBEK.
OnTuManbHbIA PHEM 1 00MEH HHGPOPMALIUU O Bellle-
CTBEHHOW U TOJIEBOI (OpME JKUBBIX CYIIECTB MPOUC-
XOJIUT B nHTepBasie 12-4 gaca, a MakcuMyM HHPOpMa-
nmuu Ha nepuoxd 1.30 mo 2.30 yacoB HOuW. MOKHO
YTBEpPKIaTh, YTO C MOMOIIBI0 3MHUCCHOHHO-3IEKTPO-
MarHUTHOTO MEXaHM3Ma Iepeaada, mpuéma, NeTeKTH-
pOBaHUs U XpaHeHHS HH(GOPMAIIMH O KUBOI U KOCTHOM
MaTepuy, MOXHO 0e3 OOJIBIIMHCTBA NPOTHBOPEUNIt

OGT)SICHI/ITI) MHOTHEC U3 YCTAaBJICHHBIX BaKOHOMepHOCTeﬁ
6nonokarmu [38]. JIutepaTypHbIH 0030p M AKCHEPH-
MEHTHI C KPEeIEHHON BOJON U BOJOIPOBOJHON BOAOM
JIal0T OCHOBaHHE I0JlaraTh, YTO BO3JEHCTBHE KOJIO-
KOJIBHOTO 3BOHA, TOJIOCOB MOJIUTB, 36MHOT'O M KOCMHU-
YeCcKOro 3jeKTpoMaruuTHoro ¢ona B neHp Kpemenns
Hucyca Xpucra 18 sHBaps, Bo31elCTBYS Ha BOJY, CO-
31al0T B HeW OOBEMHBIN 3aps] Ha MOHHO-KATHOHHOM
MOJpPEIIETKE BObI, EPEBOJAT €€ B KBA3UKPUCTAIIIIU-
YecKoe COCTOSHHE, KOTOPO€ XapaKTepH3yeTcs, Kak
«boxxecTBeHHBIN dJeKTpeT». Takas Boja crmocoOHa
yAEepKUBaTh MHPOPMALMIO O BO3ACHCTBHUAX pPa3yInd-
HBIX ()aKTOPOB BHENIHEH Cpenbl (IUTUTEIhHOE BpeMs),
Tak Kak umeeT «bokecTBeHHYIO MamsTh». Boga-Kobi-
6expb yenoBeka! OH BOLIEN B BOJLy 00€3bsTHOM, a BBIIIEN
MIPSIMOXO/SIINH, 0€3 MepCcTH, C Pa3BUTHIMU MO3TaMH 1
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pasymusbid [38]. Hago mpusHaTh, 94TO HE «...TPYI CO-
3/1a YeJoBeKay, Kak mucan @. DHrenbc, a YeloBek,
c(hOpPMHUPOBABIIUIACS B BOJHOU Cpesie, BEIHYKICH OBbLI
MPOIOJIKATH PaboTaTh YKe Ha CYIIE, UCIIONIB3Ys «BCe-
nuBmuiics» B Hero PA3YM wu cBoGoaHeie pyku. B
Hacrosiuiee Bpems, ... «4To-TOo rpo3HOe, CTUXUIHOE,
KaK TSKEIIbIC CBUHIIOBBIC Ty, HABAIHUJINCH HETIOMEp-
HYI0 TSKECTBIO HaJl HEKOI/Ia CBETIIBIM TOPHU30HTOM
IIpaBocmaBuoit mepkBu Poccum.» (Cepreit Hmmyc.
bnuss ecth, ipu aBepsx. — M.: O6pas, 2012. — C.-248).
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Abstract

The article discusses the issue of global experience in increasing the competitiveness of joint-stock compa-
nies, stimulating the internal development of joint-stock companies. As you know, one of the most important
problems of enterprises, including those based on equity capital, is achieving a certain level of competitiveness,
which affects the state of the world market. International experience has been analyzed in order to increase the
competitiveness of the domestic market in terms of reducing the negative consequences of globalization processes.

AHHOTALUA

B cratbe paccMaTpuBaCTCs BOIIPOC O MUPOBOM OIIBITEC MMOBBIIIICHU A KOHKypeHTOCl‘[OCO6HOCTI/I AKIIMOHCPHBIX
00IIIeCTB, CTUMYJIHPYIOIIII BHYyTPCHHEMY Pa3BUTHIO aKIIMOHEPHBIX 00mecTB. Kak m3BecTHO, OMHON U3 Ba)KHEH-
11050, l'IpO6J'IeM Hpe}:[HpI/IFITI/Iﬁ, B TOM 4YHCJIC 6aSI/Ip}/IOH.[I/IXC$I Ha aKOUOHEPHOM KaIlluTaJIC, BBICTYIIACT JOCTHIKCHUC
OIPE/IeTICHHOTO0 YPOBHS KOHKYPEHTOCIIOCOOHOCTH, BIHSIONIMI Ha COCTOSHUE MUPOBOTO PhIHKA. [Ipoanann3upo-
BaH MC)KI[yH&pOL[HLIﬁ OIIBIT C LICJIBIO ITOBBIIICHUIO KOHKypeHTOCHOCO6HOCTI/I OTCUCCTBCHHOTI'O pPbIHKA C TOYKH 3p€-

HUS YMCHBIICHUS HCTATUBHBIX HOCJ'IGILCTBI/II‘/II poueccoB rno6am/13au1/n/1.

Keywords: competitiveness, joint stock company, competitiveness factors, innovation, competitiveness in-

dex.

KaioueBble cj10Ba: KOHKYPEHTOCIIOCOOHOCTH, AKIIMOHEPHOE 00IIIECTBO, (PaKTOPBI KOHKYPEHTOCIIOCOOHOCTH,

HWHHOBAIlUH, UHIACKC KOHKypeHTOCHOCO6HOCTI/I.

Introduction. Each country has its own character-
istics of the functioning of joint-stock companies, but it
cannot be said that the problems of the functioning of
joint-stock companies are of a local nature. At the pre-
sent stage of economic development, associated with
globalization and internationalization processes, when
world economic ties go beyond countries and conti-
nents, the most significant criterion for the demand for
products and production efficiency is competitiveness,
the increase of which means a transition to an intensive
type of expanded reproduction, allowing for business
sustainability. Creating competitive advantages over ri-
vals becomes a strategic direction of activity of the state
and its bodies in the field of ensuring the competitive-
ness of the national economy. At the same time, in-
creasing competitiveness concerns all levels of its hier-
archy: products, enterprises, industries, regions and the
country as a whole, but the competitiveness of an en-
terprise as the main link of the economy is of particular
importance.

Theoretical aspects of the research. With insuf-
ficient competition, dominant firms can use their mar-
ket power to charge higher prices, offer lower quality,

3Smith A. An Inquiry into the Nature and Causes of the
Wealth of Nations. Books 1-3. M.: Direct-Media. 2014. - 442
p. Ricardo D. The beginnings of political economy and taxa-

and block potential competitors from entering the mar-
ket, meaning that entrepreneurs and small businesses
cannot participate on a level playing field and new ideas
cannot become new. goods and services. Research also
links market power to inequality. In an economy with-
out adequate competition, prices and corporate profits
rise while worker wages fall. This means that large cor-
porations and their shareholders gain wealth while con-
sumers and workers’ pay the costs.

In early theories, the main attention was paid to the
study of the comparative advantages of countries,
which are based on differences in the endowment of
countries with production factors and, as a conse-
quence, differences in relative costs, which were re-
flected in the works of A.Smith, D.Ricardo, Heckscher-
Ohlind,

The highest level of implementation of scientific
and technological progress in production is the increas-
ing role of human capital in creating competitive ad-
vantages, when the key factor, along with capital and
labor in its classical sense, becomes knowledge embod-
ied in highly qualified workers.

tion. M.: 2016. - 234 p. Say J.B. Treatise on Political Econ-
omy. Frederic Bastiat Economic sophisms. Economic harmo-
nies - M.: Delo, 2000. - 232 p.


https://doi.org/10.5281/zenodo.10214407

58

Annali d’Italia Ne49/2023

The foundations of the theory of comparative ad-
vantage were laid by A.Smith and D.Ricardo; they ex-
plored the country's ability to participate in interna-
tional trade in conditions of free competition. Based on
their research, subsequent theories developed that ei-
ther expanded the analysis proposed by ASmith and

D.Ricardo, or refuted their theory, thereby highlighting
new aspects in the development of competitive ad-
vantages as a more progressive form of comparative ad-
vantage. (Table 1).

Table 1

Main stages in the development of the theory of competitive advantage*

No. Development stage Sources of Advantage Followers of the theory
1 Comparative cost Auvailability of cheap production resources A.Smith, D.Ricardo,
" | advantage y PP 0O.Heckscher, B.Ohlin
Competitive advantage _SC|ent|f|c ar!d tt_achnologlcal progress and its M.Posner, R.Vernon,
2. . . implementation in new technologies and meth- .
through innovation . : P.Krugman, G.Hufbauer;
ods of organizing production
3 Competitive advantage | Intra-industry and inter-industry trade based on | S.Lindert, K.Lancaster,
" | based on investment economies of scale Grubel and Lloyd
Knowledge-based . . . R.Findlay, G.Kierzkowski,
4, competitive advantage Human capital as a leading factor of production D.Kesing, A.Anderson
Svstemic  competitive Factors of production, demand parameters,
5. Y P strategy, presence of related and supporting in- | M.Porter
advantages dustries

The influence of knowledge and qualifications of
employees on the process of creating competitive ad-
vantages was studied in their works by D.Kesing,
G.Kierzkowski, A.Anderson. As the world economy
develops and the achievements of scientific and tech-
nological progress spread, what began to come to the
fore is not the comparative advantages endowed with
the country's economy as a whole, but the competitive
advantages that are created by each individual com-
pany, due to the fact that it is the companies that repre-
sent countries in the world market.

The final stage in the evolution of comparative ad-
vantages is M.Porter’s systemic competitive ad-
vantages. Unlike other researchers, M.Porter analyzed
not individual factors that determine the creation of
competitive advantages, but the interaction of factors,
which is reflected in the national diamond system.

In accordance with the ideas of M.Porter, factors
characterizing the competitiveness of an enterprise can
be classified as follows:

Table 2

Classification of competitiveness factors according to M. Porter®

No. Factors Essence of factors
Main Factors- these are natural resources, climatic conditions, personnel quali-
1 According to the fications, etc.
' development Developed Factors- this is a modern infrastructure for information exchange in
the enterprise, highly qualified personnel and research departments
Specialized Factors- this is the specialization of personnel, infrastructure, the
2 By level of availability and development of databases at the enterprise, etc.
’ specialization General factorsare among those that occur frequently and, accordingly, provide
the enterprise with limited competitive advantages
Natural factorsinclude geographical location, natural resources, etc.
3. By area of creation | Artificially created factors- these are higher order factors that provide more sus-
tainable and high competitiveness

The life cycle of competitive advantage according to M. Porter consists of three phases:

“Compiled by the author. Source: Benderskaya E.A. Stages
of the evolution of competitive advantages // Electronic sci-
entific publication “Scientific Notes of Tomsk State Univer-
sity” 2014, Volume 5, No. 4, pp. 1201-
1205https://pnu.edu.ru/media/ejournal/articles-
2014/TGU_5_343.pdf

5Systematized by the author. Source: Porter M. International
competition: Competitive advantages of countries. Per. from
English edited by Shchetinina V.D. // M. International rela-
tions, 1993. 896 p.
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Pic. 2. Life cycle of competitive advantage according to M. Porter6

The formation of competitive advantages is the
first stage of the life cycle and is associated with the
constant search for new and qualitative improvement of
existing sources of competitive advantages, with the re-
placement of low-ranking sources of advantages with
higher ones, with the search for ways to improve the
company’s activities as a whole.

The second stage of the vitality of a company’s
competitive advantages is associated with increasing
the efficiency of enterprise management mechanisms,

government support, characteristic features of the na-
tional economy, etc.

The third stage of vitality implies destruction and
loss of advantage, which can be avoided with the effec-
tive use of innovative potential, abandonment of out-
dated competitive advantages in order to obtain an ad-
vantage of a higher rank, etc. The most important rea-
sons for the destruction or loss of competitive
advantages M. Porter included:

Challenges .
i i i Lack of Weakening of
development flexibility competition

Pic. 3. Main reasons for the loss of competitiveness advantages according to M. Porter7

Competitive advantages can take many forms de-
pending on the specifics of the industry, product and
market. When defining competitive advantages, it is
important to focus on the needs of consumers and make
sure that these advantages are perceived by them as
such. The main requirement is that the difference must
be real, expressive and significant. B.Karlof notes that
“unfortunately, it is too easy to claim that you have
competitive advantages without taking the time to
check whether these supposed advantages correspond
to customer needs. As a result, products with fictitious
advantages appear."®,

Professor R.A.Fatkhutdinov in his works, he re-
vised certain aspects of M. Porter’s theory of competi-
tiveness, calling into question the latter’s assertion that

“competitiveness is determined by efficiency.” In his
opinion, the situation is rather the opposite: “the crea-
tion and sale of competitive goods allows you to in-
crease profits and improve production efficiency”.
N.Z.Safiulin and co-authors define competitiveness as
“the possession of properties that create advantages for
the subject of economic competition”, proposing to
consider it in two interrelated planes - factorial and re-
sultant. In addition, in their work they present a classi-
fication of competitiveness depending on the object, di-
viding it into micro-, meso- and macro-competitive-
ness®. Modern foreign authors classify competitive
advantages as follows:

Table 3
Classification of competitive advantages*
No. Classification sign Types of competitive advantages
1. Depending on condition Potential and real
2. Depending on the duration of the benefit Strategic and tactical
3. Depending on the source Advantages of high and low rank

6Systematized by the author. Source: ibid.

"Systematized by the author. Source: Porter M. International competition: Competitive advantages of countries. Per. from Eng-
lish edited by Shchetinina V.D. // M. International relations, 1993. 896 p.
8Karlof B. Business strategy [Text]: concept, content, symbols: trans. from English / B. Karlof; ed. E. V. Vinogradova. M.:

Economics, 1991. 239 p.

9Fatkhutdinov R.A. The essence of competitiveness // Modern competition. 2009. No. 3. URL:https://cyberleninka.ru/
0safiullin N.Z., Safiullin L.N. Managing the competitiveness of enterprises // Monograph. - Kazan: Publishing house Kazansk.

University, 2008. - 189 p.

HBuilt by the author. Source: Shvets 1.Yu. Classification of competitive advantages and factors of various objects // Economics

and Management No. 4 - 2011http://kafmen.ru/
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The advantages of a high rank include the com-
pany having a good reputation, qualified personnel, pa-
tents, characterized by long-term R&D, marketing de-
velopment, modern management, long-term relation-
ships with customers, etc. Thus, the competitiveness of
companies, including joint-stock companies, is one of
the determining factors in the activity of an enterprise.
Competitive advantages are realized, as a rule, at the
level of business units and form the basis of business
strategy; they are based on unique factors expressed in
the ability to transform taking into account changing
consumer demands, national and global situations.

Methodological aspects of the research. There
are a number of methods generally accepted by the in-
ternational community for determining the level of
competitiveness of an enterprise. Among them, there is
a group of formalized methods - matrix methods, meth-
ods based on assessing the competitiveness of products
manufactured by an enterprise, based on the theory of
effective competition, expert and, finally, methods that
claim to be called comprehensive, in which attempts are
made to maximize the results and prospects of the en-
terprise’s activities. In addition to formalized methods,
methods based on the opinions of specialists, the so-
called expert methods, have become widespread. A
common disadvantage of the latter is the subjectivist
approach to assessment, and therefore it is advisable to
use precise and expert methods in combination. The ex-
perience of developed foreign countries shows that the
production of competitive products is the basis for the
growth of the country's export and innovation potential.

Foreign experience of the research. Healthy
market competition is fundamental to a well-function-

ing U.S. economy. Basic economic theory demon-
strates that when firms have to compete for customers,
it results in lower prices, better goods and services,
more variety, and more innovation. That's why the US
government signed the Executive Order on Promoting
Competition in the American Economy, which
launches a national effort to combat the growing market
power in the American economy, seeking to ensure the
competitiveness of markets. Although competition is
fundamental to a prosperous and fair economy, there is
growing evidence that markets across the United States
have become less competitive over time and that mar-
ket power is expanding. There are two types of evi-
dence indicating that concentration problems are wide-
spread in the US economy. First, there is evidence that
market concentration, as well as profits and markups,
are rising across all industries. Second, market-specific
studies show that consolidation has led to harmful price
increases, one of the clearest indicators of increased
market power.

While informative, industry-wide studies at the
national level provide little information about whether
increased concentration and markups are the result of
reduced competition; that is, they cannot tell us whether
concentration is problematic for the US economy. Like-
wise, increases in markups may result from improve-
ments in technology that reduce marginal costs. On the
other hand, increased concentration could also result
from anticompetitive mergers or increased barriers to
entry, which could also lead to higher markups. In as-
sessing the US experience characterizing government
activities related to supporting the processes of increas-
ing the competitiveness of business entities, attention
should be paid to a number of important points (pic.4).

»Manifests itself in the creation of structures and

Institutional approach

Unity of scientific, technical and tax
policy

mechanisms that focus attention on highly qualified
personnel capable of increasing the competitiveness of
companies

*Focus on developing the competitive potential of the
economy

Using various forms of public-private
partnerships

Government assistance to
entrepreneurship development

+Has a beneficial effect on the innovative and technological
) development of companies

« Aimed at increasing competitiveness primarily in the field
) of advanced technologies

Pic. 4. The main areas of activity of the US government to improve the competitiveness of companies12

Due to the fact that in recent years there has been
widespread penetration of goods and services from
Chinese manufacturers into the world market, the expe-
rience of the People's Republic of China in increasing

the competitiveness of enterprises deserves special at-
tention. The following main characteristics of the
state’s management activities aimed at increasing com-
petitiveness should be highlighted:

2gystematized by the author. Source: Risin S.1. Foreign experience of state management in increasing the competitiveness of
the region // Modern competition. 2009. No. 2. URL:https://cyberleninka.ru/
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P
Ensuring the country's
technological independence
)

Creation of free economic
zZones

Widespread use of foreign

+*One of the most important areas is the transition from importing
technology to the formation and development of our own
innovative potential

« Initial focus on the formation and development of export-
oriented production

» The subject of agreements with foreign companies is the
construction and operation of infrastructure facilities

*Based on the development of processes of regionalization and
decentralization of state powers and strengthening the financial

capital
/
Institutionalization of state
9 slocothlogousigess base of local authorities

Pic. 5. Measures to improve the competitiveness of enterprises in Chinal3

According to the Japanese National Institute of
Science and Technology Policy, on average, only 5%
of companies use university developments and technol-
ogies. Currently, interaction between university science
and companies is most often carried out in the form of
joint projects, which in itself is also an effective form
of using the scientific potential of universities and,
from an organizational point of view, represents “hori-
zontal cooperation at the pre-competitive stage”“.
However, the problem, according to Japanese experts,
is the need to create a mechanism for transferring the
results of research conducted in the universities them-
selves into the real economy.

In matters of increasing competitiveness at the mi-
cro- and macro-level, the experience of the European

Union as a world technological leader is interesting.
The EU differs from other countries and their associa-
tions in its rather pronounced and increasing emphasis
on sustainable environmental development, as well as
in the fact that it places special emphasis on innovation
as a source of social welfare and transformation of so-
ciety as a whole. In the long term, increased competi-
tiveness of the economy based on increased labor
productivity and improved environmental conditions
are linked to an increase in the level and quality of life
of EU citizens.

The main areas of the Lisbon strategy for increas-
ing the competitiveness of the economy, on which, ac-
cording to EU leaders, it was necessary to focus efforts
to improve the competitive position of the union, are:

C Creating an information society and stimulating innovative processes in the economy

C) Formation of a single market

Increasing the efficiency and integration of financial markets

Creating a favorable climate for entrepreneurship development

Formation of a common European R&D space

C) Implementation of social policies aimed at economic growth

Ensuring economic growth while maintaining environmental balance

Pic. 6. Main directions of the Lisbon strategy for increasing the competitiveness of the economy15

The creation of a climate favorable for the devel-
opment of entrepreneurship is important for increasing
the competitiveness of the national economy, which is
the fourth direction of the Lisbon program. To achieve
these goals, EU experts propose focusing efforts on the
following priority areas:

— encouraging the population to open new busi-
nesses;

— improve the education system in such a way as
to instill entrepreneurship skills already at the initial
stages of education;

13Gystematized by the author.
4White Paper on Science and Technology 2017, p. 46.

— create conditions for the development of entre-
preneurship by minimizing the risks of bankruptcy;

— develop preferential business financing
schemes;

— improve the legislative framework and reduce
administrative barriers.

The next important direction of the Lisbon pro-
gram is the implementation of social policy with an em-
phasis on economic growth, one of the main compo-
nents of which is employment policy aimed at main-
taining economic stability and improving public
finances in the long term. The program sets as a key

15Compiled by the author. Source: Zuev V.V. Competitiveness program https://www.hse.ru/data/391/480/1238/Zuev.pdf
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goal the achievement of 80% employment of the work-
ing population by 2025. Particular attention in the Lis-
bon Strategy is paid to the connection between the ed-
ucation and qualifications of the workforce and the
competitiveness of manufactured products. In Uzbeki-
stan, “providing the population with new jobs and a
guaranteed source of income, decent working condi-

tions” is also identified as priority areas of state pol-
icyl®.

The experience of the Russian Federation in in-
creasing the competitiveness of products, firms, indus-
tries and the economy as a whole deserves attention.
Russian scientists have developed the following struc-
ture of a comprehensive competitive strategy, which
consists of several areas:

! Development of market mechanisms

| Modernization of the technological base of the economy ‘

| Stimulating the innovation process and closely related areas \

{ Development of information and communication technologies \

Improving the quality of labor resources

’_{

Pic. 7. Main directions of a comprehensive competitive strategy17

In achieving each of the directions, scientists iden-
tify a number of goals, in particular, for the first of
them, the most important are increasing the level of lib-
eralization of the economy, the efficiency of govern-
ment agencies, increasing the participation of the credit
and banking system in financing innovative processes,
rationalizing the structure of the economy with an em-
phasis on the development of small and medium-sized
companies, as well as clusters. In the second direction,
it is advisable to comprehensively stimulate foreign in-
vestors, which is designed to attract advanced technol-
ogies to the country. In the third direction, the creation
of close interaction between science and production,
the formation of a single information space for the ex-
change of knowledge and ideas between participants in
the innovation process, and the introduction of mecha-
nisms for the protection of intellectual property are im-
portant. The fourth direction involves the formation of
an effective regulatory framework and infrastructure
for the development of information and communication
technologies, designed to increase the efficiency of
their use both at the level of government bodies and the
population, as well as business structures. In the last,
fifth direction, it is important to increase the level of
education and professional training of personnel, for
which it is advisable to strengthen the educational po-
tential in the country, including and even primarily in
the field of information and communication technolo-
gies.

16 Decree of the President of the Republic of Uzbekistan No.
UP-60 dated January 28, 2022 “On the Development Strategy
of New Uzbekistan for 2022-2026.”https://nrm.uz/
7Smirnova E. S. Foreign experience in increasing competi-
tiveness and the possibility of its use in Russian conditions //
Modern competition. 2010. No. 6.
URL:https://cyberleninka.ru/

Research by Kazakh experts led to the conclusion
that in order to increase the competitiveness of compa-
nies, which is intended to increase the competitiveness
of the national economy as a whole, it is necessary to
stimulate an increase in the share of expenses allocated
to personnel training, to increase corporate income tax
rates using an increasing coefficient to deduct expenses
for personnel training and payment labor, introduce
mandatory payment for industrial practice by educa-
tional institutions, rehabilitate the banks’ loan portfolio,
which will reduce the cost of financing and increase its
terms?e,

Analysis of the research. As priority tasks of the
Strategy for Building a New Uzbekistan for 2022-2026.
The government of the republic has set the goal of im-
plementing the idea “New Uzbekistan - a country of
competitive products”, including through an open com-
petitive selection of 200 companies to provide compre-
hensive support in transforming them into the country’s
leading exporters®®. The annual global study and its ac-
companying ranking of countries around the world in
terms of economic competitiveness evaluates four main
indicators of key aspects of a country's economic life:
the state of the economy, the effectiveness of govern-
ment, the state of the business environment, and the
state of infrastructure. Uzbekistan does not participate
in the GCI ranking (Tab.4).

BAccording to the information and analytical web-
sitehttps://inbusiness.kz/ru/

19 Decree of the President of the Republic of Uzbekistan No.
UP-60 dated January 28, 2022 “On the Development Strategy
of New Uzbekistan for 2022-2026.”https://nrm.uz/
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Table 4
Top 20 in the ranking of countries in the world by global competitiveness (GCI), 2021-2022%°
2022 A country 2021 n
1 Switzerland 3 +2
2 Sweden 6 +4
3 Denmark 2 -1
4 Netherlands 4 -
5 Singapore 1 -4
6 Norway 7 +1
7 Hong Kong 5 -2
8 Taiwan eleven +3
9 United Arab Emirates 9 -
10 USA 10 -
11 Finland 13 +2
12 Luxembourg 15 +3
13 Ireland 12 -1
14 Canada 8 -6
15 Germany 17 +2
16 China 20 +4
17 Qatar 14 -3
18 Great Britain 19 +1
19 Austria 16 -3
20 New Zealand 22 +2

However, what is progressive is the fact that in the ranking of industrial competitiveness, Uzbekistan took
eleventh place among twenty-two countries of Central and Western Asia, moving up two lines, as well as fifth
place among the CIS countries (Tab.5).

Table 5
Industrial competitiveness index in 2021-2022%*
No. A country 2022 - 2021 - N
place point place point

1. Russia 35 0.096 34 0.097 -1
2. Belarus 46 0.064 47 0.063 +1
3. Kazakhstan 65 0.038 65 0.035 -

4. Ukraine 69 0.035 69 0.035 -

5. Uzbekistan 94 0.017 95 0.016 +1
6. Armenia 99 0.015 103 0.012 +4
7. Moldova 108 0.011 111 0.01 +3
8. Azerbaijan 118 0.009 121 0.008 +3
9. Kyrgyzstan 123 0.008 124 0.008 -1
10. | Tajikistan 129 0.006 128 0.005 -1

It should be noted that increasing the level of funding for science and scientific development is determined
by one of the key tasks of the government of Uzbekistan - in accordance with the Concept for the development of
science in the republic, it is planned to increase the share of all funds allocated to science in relation to the gross

domestic product: by 2025 by 6 times , by 2030 - 10 times?? (Tab.6).

2Compiled by the author. Source: Institute of Management Development: IMD World Competitiveness Yearbook

2021.https://gtmarket.ru/ratings/imd-world-competitiveness-ranking

21Compiled by the author. Source: datahttps://stat.unido.org/cip/
22Decree of the President of the Republic of Uzbekistan No. UP-6097 dated October 29, 2020 “On approval of the concept of
science development until 2030”https://lex.uz/ru/docs/5073449
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Table 6
Experience of foreign countries in increasing the competitiveness of companies?®
State Issues identified Solutions
Research has found that increased con- | - creation of structures and mechanisms that focus on
centration, firstly, impedes innovation, | highly qualified personnel capable of increasing the
USA and secondly, that it leads to significant | competitiveness of companies;
concentration in the labor market and | - unity of scientific, technical and tax policies;
leads to lower wages - use of various forms of public-private partnership
The structure of the economy is far from | - ensuring the country's technological independence
perfect, the focus of enterprises only on | (transition from importing technology to the formation
external sales, the insufficient efficiency | and development of its own innovative potential);
of manufacturing enterprises, especially | - creation of a SEZ (orientation towards the formation
state-owned ones, the ineffective distri- | and development of export-oriented production);
China bution of production capacity in key in- | - widespread use of foreign capital (construction and
dustries, as well as the relatively low | operation of infrastructure facilities);
level of quality of goods in general - institutionalization of state support for business (de-
velopment of processes of regionalization and decen-
tralization of state powers and strengthening the finan-
cial base of local authorities)
The problem of the need to create a | - high quality of products due to the use of an effective
mechanism for the transfer of research | quality management system and the use of highly
results (including fundamental ones) | qualified workers;
conducted in the universities themselves | - making major investments in new technologies and
into the real economy. According to the | rapid deployment of new products;
Japan Japanese National Institute of Science | - trans nationalization of Japanese financial and indus-
and Technology Policy, on average only | trial corporations and their transformation into large
5% of companies use university develop- | international financial centers
ments and technologies - White Paper on Science and Technology, one of the
goals of which is to address issues of increasing the
competitiveness of companies

Further analyzed the level of R&D spending in some countries around the world during 2016-2021 as a per-
centage of GDP.

Table 7
Level of R&D spending in some countries around the world in 2016-2021, as a percentage of GDP?

A country 2016 2017 2018 2019 2020 2021
South Korea 4.15 4.29 4.22 4.23 4.55 4.81
Israel 4.09 4.17 4.26 451 4.82 4.95
Japan 3.31 3.40 3.28 3.16 3.21 3.26
Sweden 3.30 3.14 3.26 3.27 3.40 3.34
Finland 3.29 3.17 2.89 2.74 2.76 2.77
Austria 2.95 3.08 3.05 3.13 3.05 3.17
Germany 2.82 2.87 291 2.92 3.04 3.09
USA 2.71 2.72 2.72 2.76 2.82 2.84
Belgium 2.33 2.39 2.46 2.56 2.70 2.82
France 2.24 2.28 2.27 2.22 2.21 2.20
Great Britain 1.64 1.66 1.67 1.68 1.70 1.72
Russia 1.03 1.07 1.10 1.10 1.11 0.99
Uzbekistan 0.20 0.16 0.17 0.18 0.16 0.13
Tajikistan 0.12 0.12 0.11 0.11 0.12 0.10

However, in practice, we see Uzbekistan signifi-
cantly lagging behind many countries of the world.
Result of the research. Analysis of the essence of

competitiveness allows us to conclude that its growth is
a vital condition for the development of the national
economy, since it allows increasing production capac-
ity, enhancing export potential, reducing unemploy-

23Gystematized by the author.

ment and ensuring economic growth, which is ulti-
mately intended to improve the standard of living of the
population. The competitiveness of products, compa-
nies and industries determines the state of the national
economy as a whole.

The assessment of competitiveness is important,
since on the basis of it is possible to attract investors,
partners for joint activities, and government agencies

2AUNESCO Institute for Statistics: Research and Development Expenditure 2021.https://gtmarket.ru/ratings/research-and-

development-expenditure
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can build policies in relation to a particular enterprise.
To determine the level of competitiveness of an enter-
prise, it is necessary to calculate and analyze indicators
characterizing the activities of the enterprise in specific
market conditions. The set of indicators may vary de-
pending on the specifics of the enterprise’s activities,
its life cycle, external conditions, government policy,
etc.

Thus, the positive aspects that we noted in foreign
practice of increasing the competitiveness of products,
companies, industries and the economy as a whole is
the fact that in economically developed countries effec-
tive regulations are adopted aimed at promoting com-
petition in the economy, a well-thought-out tax policy
is being implemented to stimulate the development of
competition, various forms of public-private partner-
ships are being used, the authorities are providing com-
prehensive assistance to the development of entrepre-
neurship and small businesses, and that policies are be-
ing implemented , aimed at transitioning from the
import of technology to the formation and development
of its own innovative potential, the widespread use of
foreign capital, the development of information and
communication technologies, increasing the level of
education and professional skills, which determines the
quality of labor resources. All of the above measures
contribute to ensuring the growth of competitive ad-
vantages of companies, markets and the national econ-
omy.
Conclusion. Based on the foregoing, we can con-
clude that in conditions of profound structural changes
in the international and national markets, the main task
of the enterprise is to find its niche in a competitive
market. To do this, the enterprise must take into account
the characteristics of the modern market. The factors
that increase the competitiveness of an enterprise come
first: the competitiveness of the product, the financial
condition of the enterprise, the effectiveness of market-
ing activities, profitability of sales, image, management
efficiency. Maintaining a high level of competitiveness
is ensured by all components of the marketing means
available to the enterprise. The production and effective
sale of competitive goods and services is a general in-
dicator of the viability of an enterprise, its ability to ef-
fectively use its production, scientific, technical, labor,
and financial potential.
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It is necessary to carry out a fundamentally different state policy, which will be focused on protecting the
interests of the majority of the population of the regions, i.e. small and low-income farms, recognizing their priority
role in the development of the country and creating such models of development that will open up all opportunities
for the free development. None of the Georgian authorities could solve this problem, directly connected with the
solution of the exacerbated social problems, which largely became the reason for the low efficiency of their eco-

nomic policy and, in general, the failure.

Keywords: inclusive, integration, cooperation, agro Credit Bank, paradigm, inequality, low-income, indica-

tor.

Introduction. Today, due to the careless attitude
and incorrect socio-economic policy for years, the
Georgian village is highly diminished. The vast major-
ity of the rural population is in extreme poverty and
does not have the opportunity not only for entrepre-
neurial development, but they manage to get through
everyday life with difficulty. This circumstance is
largely caused by the problem of small land. Even
though in recent years the government of Georgia has
declared the priority of agricultural development, this
approach has not been reflected in the situation of the
population. In 2019, only 210 thousand hectares of land
were excavated in Georgia; in 1999, 600 thousand were
plowed, and in 1989 - 840 thousand. Most importantly,
autumn and spring sowed areas are smaller than 10-15
years ago when the state budget practically did not fund
agriculture. After a kind of revival in the agrarian sector
in 2018-2020, in 2021 there is a decline again, labor
productivity in this field is still low compared to other
sectors of the national economy. In addition, despite the
allocation of multimillion-dollar state funds in the agri-
cultural sector, Georgia is still very weak in terms of
food security, there is a permanent increase in food
prices, almost 80% of food products are imported, and
only in the last five years (2017-2021).) The negative
balance in food exports and imports amounted to
1639.1 min. US dollars. - This is 1.7 times higher than
the average annual value-added volume created in ag-
riculture of Georgia in the same period (962.9 million
USD). In such conditions, it is practically impossible to
get out of the crisis of this complex and heterogeneous
system without appropriate protective mechanisms and
assistance. Shortly, due to the existing and expected
even deeper economic and social crisis, we are forced
to respond to the challenges related to food shortages
and agflation, which should become part of the strate-
gic development plan.

Retrospective of economic policy. the economic
policy of the 80-the 90s of the last century, which came

out of the depths of the atrophied bureaucratic-manage-
rial swamp of state monopolism, practically did nothing
to reduce social inequality; moreover, completely ig-
nored it and did not even consider it as an important
factor hindering the development of the country. The
existing reality has already analyzed and evaluated the
contradictions in modern production relations. It de-
fined the tendency of increasing concentration of capi-
tal and land ownership and the disruptive action of the
form of Labor Division as the main factor of destruc-
tion of small landowners, poverty, crises, outrageous
inequality in the distribution of material wealth, break-
down of morals and family relations, and enhanced mi-
gration.

Globalization creates conditions for faster imple-
mentation of processes that have been going on for cen-
turies in developed countries, and other relatively back-
ward states. Small states, which connect their develop-
ment with the global regularities of World dynamism,
have to independently develop a policy to overcome the
problems of employment and economic growth. The
country is obliged to develop such economic policy,
which will be directed not only to increase its competi-
tiveness in the world market but also to solve social
problems in the country. In Georgia and similar coun-
tries, problems are separated by the ratio of employ-
ment and economic growth, the solution of which is di-
rectly related to the government's efforts. The state gov-
ernment is the real force that influences economic
regularities in the macroeconomic environment and
creates specific conditions for its country's develop-
ment: accelerates or hinders progress.

Under the wrong economic policy, a country may
have a relatively high level of GDP in the short or me-
dium term, but the effect of its growth will be reflected
only in the bank accounts of oligarchs and politicians.
The idea of economic inclusiveness, if we consider the
high unemployment and poverty level, as well as in-
come inequality (Gini index), has not gone beyond the
format of desirability. Economic development is a
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fundamentally different and much broader concept
than economic growth. Unlike the economic growth
model, the economic development model practically
represents a'* socially oriented economic ** model
and is determined not only by the level of GDP per
capita but also shows the impact of economic growth
directly on the economic and social conditions of the
population, what is the dynamics of changes in the
standard of living in the country.

Based on the overall trends of global development,
it becomes necessary to observe the regularities in the
world economy and develop appropriate recommenda-
tions for action. For this purpose, international organi-
zations have proposed a "unified system of accounts”,
through which all countries process national statistical
indicators and publish them. The ranking of countries
was based on the" Human Development " index, which
represents the gross domestic product per capita of the
population, weighted with the average life expectancy
and the level of education of the population. Indeed, it
does not change the gross domestic product, which re-
mains the main indicator of economic growth, but cre-
ates a complete idea of the inclusive development ac-
tivities of the population. The issue is relevant not only
for Georgia, where almost 70% of the population lives
in poverty and 30% is beyond the poverty line but also
for highly developed countries. The only difference is
that the poor in Georgia are starving, but in the U.S.,
the minimum wage of the US poor is $ 902.5 per month.
It should be noted that by the number of calories con-
sumed per person, Georgia (2835 kcal) is significantly
ahead of all its land neighbors: Armenia - by 5.7%,
Azerbaijan by 11.1%, Russia - by 18.0%, and Turkey
by 30.9%. This situation, in connection with the high
level of income, property, and consumer differentia-
tion, makes the problem of poverty and hunger no less
socio-economic (if not more) political.

In the 60s and 90s of the last century, economic
policy was close to the paradigm known as the" Wash-
ington Consensus", which implies macroeconomic sta-
bilization and the activation of private investment
through the implementation of large-scale infrastruc-
ture projects, which will lead to economic growth,
which in turn will eventually lead to overcoming the
problem of inequality. The practice showed that pov-
erty and inequality did not decrease in parallel with eco-
nomic growth, and such a situation hindered long-term
economic growth. In the 90s, the logic of the "Wash-
ington consensus", based on its results, lost its domi-
nant function and gradually withdrew from the World
Bank's economic policy, where today the paradigm of
"inclusive growth" clearly dominates. Progressive eco-
nomic thinking finally came to the universal recogni-
tion that the economic development of a country is a
process of practical development of people, in which
the decisive role is assigned to the practical activity and
social relations of a person, which, in the end, is mani-
fested in the formation of appropriate ideological foun-
dations. According to the World Bank's assessment,
economic growth is undoubtedly necessary to reduce
poverty, but for growth to be sustainable, it must ensure
the broad involvement of the workforce in the growth
process and reduce inequality.

It has finally been proven that social inequality
threatens the process of economic growth, which has
led to the intensification of the paradigm of inclusive
growth. Inclusive growth considers it appropriate to
adopt a social policy that will promote wider involve-
ment of factors of production in economic growth and
diverge from it. The logic of" Kaldor-Hicks", according
to which the main thing is economic growth and then
growth redistricting through social security. Inclusive
growth ensures the reduction of redistributive expendi-
tures and the sustainability of the budget by reducing
social expenditures, while the social security-oriented
budget is based on poverty reduction policies through
redistribution and not through productive employment,
which cannot become the mainstay of inclusive growth
in any way. Assessment of inclusive growth requires a
complex set of indicators and the methodology devel-
oped by the World Bank (presented at the Davos Eco-
nomic Forum in 2015) can be considered one of the best
in this regard. The goal of inclusive growth is to pro-
mote productive employment and achieve economic
growth. Briefly consider the main directions of inclu-
sive agricultural development reform:

Agricultural sector. The low level of agricultural
development has largely become the basis for poverty
and high social polarization in the country, which is pri-
marily reflected in the Gini (social inequality) index
(0.40), which is the highest in post-Soviet countries af-
ter Russia. Poor populations and consequently poor
countries remain poor, which is mainly because small
farms (which today represent the vast majority of the
rural population of Georgia) are practically impossible
to save resources in the conditions of low income be-
cause all income is used for consumer purposes. The
average monthly income of a household in rural Geor-
gia in 2021 amounted to only gel 1058.7, which, taking
into account current consumer prices and food rations,
covers only half of the household members ' Real Liv-
ing Wage. According to the latest data, only soil treat-
ment (plowing, sowing...) Already costs more than
1200 gel per hectare. Because in rural areas per house-
hold comes about 1.5 ha of land (m.Sh. Shida Kartli-
1.75 ha, Kvemo Kartli-1.81 ha, Samtskhe - Javakheti -
2.21 ha, Kakheti-3.55 ha...), It turns out that only for
soil cultivation the household needs about 1/6 of its an-
nual funds. Naturally, when the current, first-line sub-
sistence needs of the household are not fully satisfied,
there can be no talk of saving funds. But if there is no
saving, then there are no resources to invest. When the
agrarian producer (peasant, household, farmer...) does
not have the income that ensures the family's living
conditions, and satisfaction of current needs, and natu-
rally, there are no funds for investment, such a producer
is actually "lost" to the market economy, remains out-
side the development potential of the agrarian sector.

In addition, the monetization of the economy is
weak, which is another reason for the narrowing of the
market. Due to poverty in Georgia, the capital is not
created, which will be enough for investment activities,
while the existing incomes of the population, as already
mentioned above, cannot create an investment climate.
As a result, poverty falls into a magical circle, and the
state falls into routine captivity and lacks opportunities
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to overcome the situation. None of the Georgian au-
thorities could solve this problem, which is directly
related to the solution of the exacerbated social
problems, which largely became the reason for the
low efficiency of their economic policy and, in gen-
eral, the failure.

The correct choice of the form of industrial rela-
tions and the progressive socio-economic systemic
changes (reforms) based on fundamentally different ap-
proaches to economic policy are of utmost importance
for Georgia in the historical period, which will lead to
the intensive growth of incomes of the population and
the volume of national production, massive employ-
ment and will ensure the formation of an environment.
In this regard, revival, and development of the village,
formation of relevant infrastructure, and substantial im-
provement of living and activity conditions of the in-
habitants of the village (equalization and/or maximum
approximation) should become the driving belt. At pre-
sent, in rural areas, where 40.3% of the population
lives, the poverty level is 1.6-2.2 times higher than in
urban areas. This does not only apply to persons en-
gaged in agricultural activities - less than half of rural
workers are directly employed in agriculture - 247.3
thousand people out of 508.2 thousand people (48.7%),
the rest are employees of industrial-agricultural and so-
cial infrastructure and administrative units.

Overcoming the current situation requires a quali-
tatively new policy of inclusive socio-economic devel-
opment.

In the current conditions, it is crucial to clearly de-
fine which organizational and legal form is closer to the
social and economic mission of the state in the agrarian
sector and, accordingly, which of them should be given
priority in terms of state support.

International corporate experience. In the con-
ditions of low income and low income of the absolute
majority of the rural population, inclusive entrepre-
neurial activation, mass employment, intensive growth
of production, poverty reduction, suspension of migra-
tion, and creation of long-term economic and social de-
velopment prospects, the development of the Institute
of cooperation is of particular importance, which, to-
gether with economic self-governance, is caused by the
objective necessity of modern conditions, only large-
scale production is possible to produce competitive
products and accumulate a certain part of the revenues
from its sale to reproduce, without which the develop-
ment of the economic system and the accompanying ef-
fects cannot be achieved. The advantage of this model
is in the complex nature of the main directions of sup-
port, which gives the best opportunity to approach the
functioning of enterprises to the optimal. The coopera-
tion of agricultural farms is an objective economic pro-
cess. It is conditioned by the process of continuous im-
provement of productive forces and production rela-
tions, which requires the type of farming of
organizational form corresponding to the optimal size
of the land.

For effective state policy, it is of fundamental
importance to categorically define: at the current
stage, the difficult economic and social situation of

the rural population is a problem of particular im-
portance, the main challenge, and the state policy
should be mainly based on this issue. A democratic
government should create organizational and legal con-
ditions for the socio-economic system that will replace
the ugly entrepreneurial environment. It is necessary,
like the countries with developed economies, to clearly
define the main point: the agricultural cooperation pro-
cess is a set of large-scale activities, which for the first
time in the recent history of our country is aimed di-
rectly at the benefit of the rural population and, with the
final score, the whole society. We emphasize the bene-
fit of the rural population and not only the persons
employed in agriculture and their family members!

It is necessary to analyze in depth where the dem-
ocratic principles of successful economies originate
and what is its basis. It is noteworthy that these coun-
tries considered the development of the cooperative
system as the priority direction for overcoming acute
crises and rapid economic growth. If we look at the ex-
perience of various countries in this regard, we will see
that overall the organizational structure of the econ-
omy, industrial and credit-financial relations, as well as
democratic institutions, changed according to the
stages of development, which was mainly related to
strengthening the role of the state in establishing coop-
erative institutions.

The experience of agro-industrial integration and
cooperation in economically developed countries pro-
vides sufficient material for their scientific and practi-
cal generalization based on systematic analysis. For ex-
ample, the main reason for the success of the Spanish
reforms was the development of cooperatives in agri-
culture, the main legal basis of which is the Constitu-
tion of Spain (1978).) Article 129.2: "State bodies
should effectively identify various forms of participa-
tion in production and promote the formation of coop-
eratives based on existing legislation". Today, up to 1
million farmers are members of Spanish agricultural
cooperatives; 47% of the country's total commodity
turnover and 60% of agro-food production is carried
out by agricultural cooperatives. In the production of
wine, fruits, vegetables, and olives, Spain ranks first in
Europe.

The legal basis of the cooperative system of Italy,
as well as Spain, is, first of all, Article 45 of the Con-
stitution of the Italian Republic adopted in 1947, which
states: "The Republic recognizes the social function of
co-operation based on mutual assistance and not aimed
at speculative purposes”. In more detail, the objectives
of the cooperation are set out in the Italian Civil Code,
which states: "The objective of the co-operation is to
create better service and working conditions for its
members than the free market can provide.*

In France, 24,000 agricultural cooperatives pro-
vide 1 million jobs and their annual total financial turn-
over exceeds 300 billion euros. In Belgium, the share
of agricultural products of cooperatives in the market is
quite high: milk-50%, fruits and vegetables - 70-90%,
and meat - 20-30%.

Having extremely scarce natural resources, Israel
managed to create an agricultural production system
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based on a knowledge economy and innovative tech-
nologies through a cooperative system. It is through a
cooperative system that the Netherlands has become
one of the world leaders in the export of dairy products.
In Japan, the cooperative system has shown excep-
tional vitality. As a result of the adoption of the law on
agricultural cooperation in 1947 and the decree of the
emperor of Japan, the entire population of the village
was automatically included in the cooperative system,
through which the government implemented a new
Agrarian Policy. In the current period, 91% of Japanese
farmers are members of agricultural cooperatives.

Sometimes the opinion is expressed (mainly by
people who are not fully aware of the cooperative sys-
tem) that the population of Georgia is not yet ready to
implement large-scale cooperation projects in rural ar-
eas and they refer to a long period of development of
agricultural cooperation in European countries, where
it took more than 200 years to reach the existing level
of development. This is an unjustified, erroneous posi-
tion! Beginning in the 19th century in European coun-
tries, the process of agricultural cooperation developed
stably, without any strategy, legislative-normative
base, and government support. Today it is possible to
give several examples of other countries, where gov-
ernments, realizing the particular impact of this pro-
cess on the socio-economic strengthening of the pop-
ulation and economic development of the country,
made decisions on centralized large-scale support of in-
tensive development of agricultural cooperation based
on the long-term, evolutionary development experience
of European countries.

Armenia, with far more scarce resources than
Georgia, has managed to establish a cooperative agro-
credit system that has higher self-sufficiency rates than
us (especially in wheat production) and sells its agricul-
tural products, vegetables, and even grapes on the
Georgian markets.

The advantages of cooperation and its synergy ef-
fect require not only approval from the state, but also
solid legal, organizational, and material support, espe-
cially towards agriculture is less adapted to market con-
ditions (mentally, organizationally, and material-tech-
nical base) as it is in Georgia. And as a logically bind-
ing link of measures - maximum coverage of
agricultural production through co-operation, bringing
co-operation to a qualitatively new level.

The rules of intra-production relations of agricul-
tural cooperation are the main component determining
the identity of the agricultural cooperative as an organ-
izational form since the introduction of these rules cre-
ates an economic environment where the determining
factor of entrepreneurial activity in rural areas is not the
prospect of receiving dividends from the material funds
deposited in the unit fund, but a high quality of return
of labor resources of the population directly involved in
agricultural production. The high experience of many
developed countries confirms that cooperatives ensure
the reduction of social inequality, the establishment of
stable production factors, and protected agroecological
and innovative technologies. So, we do not need to “re-
invent the wheel” in this regard.

Based on the Georgian and other experiences of
coordinating the development of the cooperative sector,
it is possible to clearly define the main point: the task
can not be solved empirically, without taking into ac-
count theoretical and methodological aspects of the
problems and preparing proper foundations, which are
related to the creation of conceptual foundations of or-
ganizational, economic and financial mechanisms of
development, the capitalization of labor and material
resources of the population and the balancing of the
economic interests of the state and the private sector.

Inclusive entrepreneurial development in rural
areas. The importance of the processing industry as the
main creator of added value needs in-depth understand-
ing and a new vision because it is essential to know
whose income growth is served by the added value ob-
tained as a result of processing products and what is the
result of immature policy or lack of policy about this
issue. Raising the issue as if creating jobs in rural areas
is the priority of economic development is self-decep-
tion and does not correspond to the real challenges fac-
ing the country and the population, because even better,
job creation, in the spheres of household services, cul-
ture, health care, and other spheres and even in the pro-
cessing enterprises, where 10-12 persons are employed,
will not have a massive character, it will not affect on
the growth of salaries of the majority of people in rural
areas and on their development. This policy will be
aimed at the entrepreneurial strengthening of the rich
population (in most cases, people living in rural areas),
and their extensive development, at the expense of dis-
crimination of economic interests of the population
producing primary agricultural products.

Inclusive entrepreneurial development of the pop-
ulation should become a priority of economic and so-
cial development in rural areas, which is related to the
capitalization of their labor and material resources, and
this should be done with the support of projects where
the majority of the population will be involved and the
real opportunity of which exists only for the population
with a small At the current stage of historical develop-
ment, the main priority of socio-economic empower-
ment of the rural population consists of two compo-
nents:

A) support their entrepreneurial development in
the agrarian sphere, not the creation of low-paid jobs
with the support of a small contingent of the population;

B) development of entrepreneurial and social in-
frastructure in rural areas. This priority principle ap-
plies to rural residents in general and not only to those
employed in agriculture.

As the gospel says," Not only shall man live by
bread " [Matthew:4; 3]. This means that the vector of
development should be projected not only to agricul-
tural workers, who fall in, as it was said above, less than
half of the total contingent of rural workers but also to
all rural workers and their family members, regardless
of the profile of their activities.

In addition, there is a fundamental difference be-
tween rural and urban entrepreneurial industries, as the
urban industry lacks those highly relevant and positive
opportunities that are characteristic of rural industries,
mainly processing enterprises, which can have a direct
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and extremely large impact on the entrepreneurial de-
velopment of hundreds and thousands of small entre-
preneurs associated with these enterprises, a significant
increase in their incomes and it can also create oppor-
tunities of real social and economic development.

Today, the rural population is formally free in their
economic activities, but here arises the main question -
to what extent can this activity be called "Entrepreneur-
ial" and even more so "free", when, due to the lack of
alternatives, the population is forced to hand over its
products to an LLC-type processing enterprise, which
dictates discriminatory prices and conditions for deliv-
ery. - The difference between the delivery price of pri-
mary raw materials and the price of finished products
obtained by processing them is generally high (some-
times 10-15 times and even more), i.e. due to the exist-
ing pricing mechanism and "price scissors", the share
of primary raw materials in the final retail prices and,
accordingly, the share of peasants (farmers) producing
them is more than 2-4 times less. Over the past 30 years,
the primary agricultural products produced by the rural
population have been procured in most cases at prices
set by cartel agreements between LLC-type processing
plants and intermediary organizations, which in many
cases cannot compensate for the costs incurred for the
production of these products. It is clear that such an ap-
proach contradicts the interests of the rural population
and brings only a backlash for them, because the eco-
nomic process is directed not at agro-producers, but at
satisfying the interests of LLC-type processing enter-
prise owners and intermediaries, at the expense of dis-
crimination of agro-producers’ interests. A discrimina-
tive price ceiling for the purchase of products is set for
the population, which is practically impossible to
change because this change far exceeds the limited ca-
pacity of low-income populations. Accordingly, they
officially have the right to the free sale of products, but
this right is practically restricted due to monopolies and
cartel agreements established at the later economic
stage of production. It is particularly noteworthy that
such entrepreneurial relations are too narrow to occupy
the labor, material, and intellectual potential of the en-
tire population.

Based on the analysis of the modern state of agrar-
ian development of the country, it is theoretically sub-
stantiated that the processing industry, as the most im-
portant link in the creation of value-added in a single
production cycle, acquires special importance in the
framework of agricultural cooperation, since it is in this
system that it can acquire the function of serving the
population. Vertically integrated cooperative enter-
prises producers of primary agricultural products will
organize a unified production cycle of processing,
packaging, storage, and sale of their products and gen-
erate added value, where the added value increases at
each economic stage, and they will receive significantly
increased income from the sale of final products. The
place will have a double positive effect:

A. The synergy cooperation itself ensures the
large-scale increase of its members ' incomes by reduc-
ing non-production and duplicated costs;

B. The cooperation significantly reduces the price
discrimination that individual producers currently face
when dealing with LLC-type processing enterprises.

Accordingly, we will get the most important so-
cio-economic results: mass employment of the rural
population (currently, the unemployment rate in the vil-
lages is quite high - 18.2%), large-scale production,
qualified management, reduction of cost, successful op-
eration of marketable segments, minimization of entre-
preneurial risks, intensive and balanced development of
agricultural sectors.

In terms of inclusive entrepreneurial development
of the population, the cooperative sector is much more
capable, because one or several persons are engaged in
entrepreneurial activities in an LLC when hundreds of
people can get high returns under the conditions of in-
vestment in the cooperative in the same volume. This
position should not be understood as if the purely
economic aspect of the development of the economic
system is somehow restricted by raising a social is-
sue in the economic process. On the contrary, it is
precisely the priority of a well-thought-out, correct
economic mechanism that allows the optimal syn-
thesis of two basic principles of distribution of ma-
terial economic and ethical.

Community cooperatives. In determining the op-
timal form of local territorial distribution of agricultural
cooperation, priority importance is given to community
cooperatives. Their formation will take place within the
framework of administrative units, taking into account
the factors of specialization of production and concen-
tration of production forces. Community “"Gemein-
schaft" (German)- This is the most natural and sustain-
able form of collective unity. In Georgia, especially in
the mountainous regions, it has historically been a un-
ion of blood relatives and families living in their neigh-
borhood, where people are connected by geographic,
religious, cultural, psychological, economic, and de-
fense interests and are directed to permanent strength-
ening. Community cooperatives ensure mass involve-
ment of the population in the cooperative process,
where it is possible to use the scale effect and capitalize
on the opportunities and material resources of the pop-
ulation to multiply the productive forces as quickly as
possible and create a solid foundation for inclusive en-
trepreneurial development.

Cooperation does not deprive anyone of property.
It only deprives itself of the opportunity to devalue the
labor of others by appropriating the product of joint la-
bor. Community cooperatives are most capable of cre-
ating the basis for the successful implementation of
common agricultural activities, which will bring the
most important problems related to the separation of
lands within the framework of strict social coordina-
tion.

The land is the main production base for Inclu-
sive Development. It should be noted that as a result of
immature activities in the agrarian sphere, an objective
circumstance is created that LLC-type processing en-
terprises and intermediary organizations supported by
state programs become oriented to extensive develop-
ment, which is manifested in the expansion of their
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lands at the expense of purchasing land from the popu-
lation. They benefit from the fact that peasants who are
invulnerable to individual entrepreneurial activities,
who are confronted with many internal or external
problems of various nature, who are separated and de-
prived of necessary support, are forced to sell their
lands due to extreme hardship, which is accompanied
by irreparable consequences for them and which has re-
cently become massive.

Land for a farmer/peasant is not only a means of
production but also an organic part of determining
his/her essence as a socio-economic and national sub-
ject. Therefore, the issue of land purchase and sale,
along with socioeconomic, has great national im-
portance. Cutting off a peasant from the land will result
in the destruction of his / her function as an entrepre-
neurial entity and, better, turn him/her into an object of
hired labor. A hired person makes up a simple supple-
ment to the process of accumulating someone else's
capital, who is required to perform only simple, easily
digestible, and monotonous work. His rental costs are
determined only by the subsistence minimum he needs
to save himself. Even today, due to the shortage of this
type of work, low-income residents are forced to agree
to discriminatory conditions for work.

The attitude towards land and correct Land Man-
agement Policy, due to its particular importance for the
country and the population, should fulfill an important,
one might say, determining function in the structuring
of the Georgian state. It can be said that in the condi-
tions of segregated lands in Georgia, the development
of the mechanism of land redemption from the popula-
tion can be justified only for consolidation of the Lands,
development of the land market, and their maintenance.
Especially, when most of the agricultural lands in Geor-
gia are unprotected and untreated and the able-bodied,
healthy population massively travels abroad to work on
other lands. It is extremely important and alarming that
in such conditions, the institution of the family is natu-
rally destroyed, and the relations valuable for a person
are degraded and then disappear. Historically estab-
lished sensitive phrases about the family, the gentle re-
lationship between parents and children, and upbring-
ing are transformed into mere words.

The need to form a specialized agro-credit sys-
tem. In the current conditions, without support, the ex-
istence of small farms in rural areas is possible only at
a low technological level, which cannot ensure their de-
velopment in any way. With state support and regula-
tion, those functions are performed that are not pro-
vided by self-regulating market levers. State financing
and regulation of agricultural cooperative systems are
distinguished by complex structures and complex ap-
proaches defined normatively. The placement of budg-
etary funds in the agrarian sector on preferential terms
and their control by the state is carried out within the
framework of state-targeted programs. The develop-
ment and realization of these programs are carried out
by the state based on complex approaches, which
means that the project should cover the entire system of
agricultural production in a particular direction.

To provide the rural population with credit re-
sources, the formation of a cooperative agro-credit sys-
tem is of particular importance. In developed econo-
mies, the main component of the cooperative agro-
credit system is mainly represented as the cooperative
agro-credit Bank (CACB), although in some countries
this system is created by credit unions and/or credit di-
visions of agricultural cooperatives. The cooperative
Credit Bank is a targeted policy mechanism in the
agrarian sector, the purpose of which is to increase the
efficiency of labor and material resources of its mem-
bers, which is achieved through preferential and sim-
plified terms of lending, low-interest rates, joint re-
sponsibility, mutual trust and elimination of corruption
manifestations, where the cooperative model of entre-
preneurial activity and cooperative intra-production re-
lations are a factor of lower risk when it comes to giving
credits. Shareholders are well aware of each other's ac-
tivities and, based on the principle of joint responsibil-
ity, exert pressure on so-called bad borrowers. If the
debt cannot be repaid by any shareholder, other mem-
bers of the cooperative cannot receive additional credit.

Conclusion. It is necessary to carry out a funda-
mentally different state policy, which will be focused
on protecting the interests of the absolute majority of
the population of the regions, i.e. small-scale and low-
income farms, recognizing their priority role in the de-
velopment of the country and creating such models of
development that will open all opportunities for all the
possibilities of free development.

The introduction of adequate and effective ele-
ments of the challenges in the system of state support
and regulation will contribute to the effective institu-
tional arrangement and will create a solid basis for
overcoming the obstacles that hinder the transformation
of the agrarian sector into an expanded system of di-
verse financial relations. Insufficient awareness of the
fact that the development of rural cooperation in the
current conditions is the most important direction of
state reforms and transformations, and refraining from
taking adequate effective measures in this regard and
sharing the rich experience of successful economies,
creates insurmountable problems that make economic
and social development of rural population impossible.

The creation of a cooperative agro-credit system is
necessary for providing credit for the entrepreneurial
activities of the rural population. The development of
the agricultural cooperation process is mainly deter-
mined by the coordinating body (agency) and the coop-
erative agro credit bank because, in the current condi-
tions, only their organic tandem determines the expedi-
ency and successful functioning of each of them.
Consequently, their existence separately lacks an ob-
jective basis.

In the current conditions, to choose the right path
of economic development of the country, it is necessary
to clearly and categorically define: when there are
strong economic motives and especially models for the
development of inclusive agro-enterprise activities that
affect the improvement of socio-economic conditions
of numerous members of the society, their ignorance or
consideration in the rank of parity.
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The plans of the Soviet leadership for the development of the industrial complex of the Halychyna in the late

1960s — early 1970s are shown. The scope of the development of the basic industries of the region during the
period of advanced socialism is characterized, the shortcomings of the planning of central state-party authorities
in determining the geolocation of enterprises, their technical equipment, the introduction of progressive technolo-
gies, and the use of human potential.

AHoTanisa

Iloxazano niuaHu PaAAAHCBKOIO KepiBHI/IHTBa o0 pO3BUTKY NPOMHUCIOBOI'O KOMILICKCY Tanmmauan Hanpu-
kil 1960-x — Ha moyatky 1970-x pp. Oxapakrepu30BaHO MacmITadu po30yIOBU 0a30BHX Trairy3ei MPOMHUCIO-
BOCTI Kparo y MepioJ pO3BHHYTOTO COMiani3My, BKa3aTH Ha HEIOJIKW IUIAHYBAHHS [EHTPAIBHUX JCpP>KaBHO-
MapTifHUX OpPraHiB BIAJU MPH BH3HAYCHHI TCOJIOKAIIIi MiIPHUEMCTB, IX TEXHIYHOI OCHANICHOCTI, BIIPOBAKCHHI

MPOTPECUBHUX TEXHOJIOTiH, BUKOPUCTAHHI JIOJICHKOTO ITOTEHITIAITY.

Keywords: Ukrainian SSR, Halychyna, industrial complex, KPU, State Plan.
Kuouosi ciioBa: Yxpainceka PCP, 'annunna, npomucnosuii komiieke, KITY, Jepxrian.

IMocranoBka npodsemu. [Ipomucinosicts I"anu-
YUHH y APYTid nonoBuHi XX CT. pO3BHBANACs B paMKax
TUIAHOBOI KOMaHHO-aJMiHICTPaTHBHOI CHCTEMHU Troc-
MOAApIOBAaHHS 3 TNPUTAMAaHHUMM i Hexosikamu. B
YMOBax BIJICYyTHOCTI PHHKOBUX BimHOCHH, Kommapris
YKpaiHM B «pyYHOMY pPEXHMi» TPOBOJMIA IIPH-
MIBUJIIICHY 1HIYCTpiaTi3alifo Kparo, IO IO3BOIMIIO
HarpukiHi 1960-X pp. MepeTBOPUTH PETioH Y BaXkiIH-
BUI arpONpPOMHUCIIOBUHA ILEHTP PecHyONiku — y mei
Mepiot Ha 3aximHOyKpaiHChKi 06macTi npumanano 94 %
3arayibHOpecITy 0J1iKaHCEKOTO BUAOOYTKY CipkH, 27 % —
HadTH, 29 % — npupoaHoTO rasy, 94 % — BUpoOHUIITBA
Kaniiaux no6pus, 30 % — nementy, 100 % — BupoO-
HUIITBAa aBTOHABaHTaXyBadiB, 93 % — aBTOOYCIB, 22 %
— MeTayopi3ajJbHUX BepcTariB, 96 % — OCBITIIIOBAIb-
HUX eNekTponamir, 53 % — teneBizopis, 35 % — meOIiB,
40 % — nanepy, 23 % — BepXHBOTO TPUKOTaXy, 17 % —
HIKipstHOTO B3YTTA [2, apk. 18]. [TapT4nHOBHUKM KOH-
CTaTyBalld, IO «OCOOJNUBO BEJIHKE OYIIBHHUIITBO
3aidicHioBanocst y JIbBiBebkil, IBaHO-DpaHKIBCBKIN 1
PiBHeHCBKIM ob6macTax». Sk pe3ynpTaT Ha MOYATKY

I’ ITUPIYKK y PErioHi 3pOCIM TPOIIOBI JTOXOAM Hace-
nenns Ha 10,7 — 15 % npotu 9,5 % 3aranom y pecry0-
. [Tepen6ayanocs 3pocTanHs TOBAPOOOOPOTY YIIPO-
JIOBXK HAacTyITHOI I’sATHpiuku Ha 61,6 % (3aramom B
VYxpaincekiit PCP — Ha 51,6 %) [3, apk. 4].

Bce >k, He3Ba)karouM Ha JIOBOJII TTO3UTHBHY JH-
HaMiKy, TEMIIH PO3BUTKY IIPOMHCIIOBOIO BUPOOHHIITBA
BIJICTaBaJ M BiJl CYCIIHIX oOnactedl (BigHOCHa 3aii-
HATICTh HACeNIeHHS Yy MPOMHECIOBOCTI Oyja HHIXYOIO
BiJ 3araJbHOpeCITyOMiKaHCEKUX MOKa3HMKiB). Bumpa-
BHTH OKPECJICHI TeHCHIIIi Aep>KaBHO-TIAPTiiHI OpraHu
BJIA]IM IIAHYBAIIM Y TiepIii moioBuHi 1970-x pp.

Ictopiorpagisi. BuBueHHS  coliaIbHO-EKO-
HOMIYHHX TPOIECIB Ha 3aXiJTHOYKPAiHCHKHX 3EMIISIX
3arajgoM Ta ['annumHi — 30Kpema, 3armoyarkyBajia pa-
JSIHChKa icTopiorpadis, NMpeACTaBHUKH SIKOi BCUIIKO
BO3BeNnMuyBan 3100yTkn Kommaprii Ykpainu y mia-
HECEHHI  «HApOIHOTOCIOAAPCHKOTO  KOMILIEKCY»
periony. PafstHCbKi y4eHi Ha Ti1i 3aMOBUYBaHHSI KPU30-
BHX SIBUII B EKOHOMIIIi, BiZToOpakay 0cOOIMBOCTI CTa-
HOBIIEHHSI pobiTHHUYoro kiacy B YPCP 3aramom, Ta
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3aXiTHOYKPaiHCBKUX 3€MIIIX — 30KpEMa, BO3BEIIHUY-
Banu AisutbHicTh KITPC y mapuni po30ynoBu OKpeMHX
CEKTOpIB TOCIOAApChKOro KoMIuiekcy. Ilepeominka
exonoMiunoi nomituku LIK KITPC 60-x — 80-x pp. XX
CT. — He3MiHHa O3HaKa HAyKOBHMX INpalb Cy4acHOI
yKpaiHchKkoi icropiorpadii. YkpaiHCbKi y4deHi y KOH-
TEKCTi JIOCIIJDKEHHS OCOOMMBOCTEH iHaycTpiamizamii
3aX1THOYKpaiHCHKOT'O PEerioHy, akLiEHTOBaJIN yBary Ha
HeloJikax TpaHchopMamii CcomiaabHO-eKOHOMIYHOTO
JKUTTS PECITy OJTiKH.

Bcebiunnii aHami3 po3BUTKY mpomucioBocTi ['a-
JTMYUHA HanpukiHii 1960-x — nepmiit monosuHi 1970-
X Pp. — OCHOBHA MeTa MPOTOHOBaHOT po3Biaky. Ii mke-
peIbHY OCHOBY CTaHOBJIITH MaTepianu LleHTpanbsHOro
JIep>)KaBHOTO apXiBy TpOMaJIChKUX 00’ €THaHb YKpaiHH,
JepxaBuux apxiBiB JIbBiBcbkoi Ta IBaHO-DpaHKIBCH-
kol oOnacteil. XpOHOJOTIYHI PaMKH CTaTTi OXOILIIO-
I0Th Tepioa KiHIs BockMoi (1966 — 1970 pp.) Tta
nes’sitol (1971 — 1975 pp.) T. 3B. W’ ATHPIUKU — LIEH-
TpaNi30BaHUX JEP)KaBHUX IJIaHIB PO3BUTKY CKOHOMIKH
CPCP.

BukJsiag oCHOBHOro marepiajy I0CJiIKeHHS.
Hanpukiami 1960-x pp. Hepxmiar YPCP po3pobus
JUI KOXKHOI 3 oOmacteit Kapmarcekoro periony mep-
cnekTuBHAN TaH po3BUTKY ([TocramoBa LK KII
Vkpainu «IIpo manbimumii po3BUTOK HAPOJHOI'O I'OCIO-
napctBa 3axigHux obnacreit YPCP» (1969 p.)), sxuit
nependavyaB CHOPYKEHHS MiANPHEMCTB JIETKOi Ta
BaKKOi IIPOMHUCIIOBOCTI, 1110 Y TiICYMKY MaJio O mpuBe-
CTH JI0 3POCTaHHs OOCATIB MPOMHKCIOBOTO BHPOO-
aunTBa. OO0komu KomyHicTiuHOi maptii YkpaiHu
(KITY) xoxHOI 3 oOOmacTei pO3TIAHYINA IPOEKT
Hepxmnany YPCP Ta BUCIOBWIN BTacHI KPUTHYHI 3a-
YBa)KCHHSI.

Kpurnuni 3ayBaskeHHS IOJO MHEPCIEKTHB pPO-
3BHTKY TIPOMHUCIIOBOCTI 00JacTi BHUCIOBHUB [gaHO-
@panxiecoxuil ooxom KITY. epxmnan YPCP nepen-
6ayaB y 1971 — 1975 pp. 30UIBIIUTH BUITYCK NPOMH-
cJIoBO1 poykuii y 2 pasu, 3epHa — Ha 7 %, M’sica — Ha

20 % [1, apk. 103]. Ilepexbaganocs 30yayBaTH IIMH-
HHUH 3aBOJI, 3aBOJ a30THUX JOOPHB, 3aBOJ CHHTETHY-
HUX MHIOYHMX 3ac00iB, 3aBOJ TOHKOI'O OPraHIYHOTO
CHHTE3Y, 3aBOJ XIMIYHOTO MaIIMHOOYyBaHHS, 3aBOJ
3alacHUX YacTHH 10 aBTOMOOLTIB, 1BI OaBOBHOIPA-
JuibHI (pabpuky Ta iH. LI niaHu BUKIMKAIM CXBabHI
BIJITYKH MicLIeBOI MapTiiHOI enitH [ 1, apk. 104].

Bomnouac /[epxmman YPCP mnepenbauaB po-
3Bimati y 1971 p. 3amacu KamiifHHX coJiei 1O IPOMU-
CIIOBHIX KaTeropisx y Kinmekocti 400 MJIH T 1 Ha X 3a-
macax po3moyatd OyAiBHHUIITBO HOBOTO KaJIitHOTO
KOMOIHATY MOTY>XHICTIO 1 — 1,2 MITH T. Ha piK 3 BBEJICH-
HiM nepmoi deprd mo 1980 p. Bomnouac wmicuesa
napTiiiHa eJliTa BBakana HeoOXiTHUM 301IbIINTH 00CsAT
PO3BigyBaIbHUX OypoBHX poOiT Ha IBano-®paHKiB-
muHi 1o 15 — 20 tuc merpiB Ha pik [1, apk. 107]. Ta-
KOX, «BpaxOBYIOUM TOW (aKT, [0 OCHOBHUI MPUPICT
Bu00yTKY HaTH 1 Ta3y B oOyacTi NOB’sI3aHUIL 3 BBeE-
JICHHSIM B pO3pOOKY HOBUX POIOBHII», IPOIIOHYBAJIOCS
JOBeCTH 00’ €M pO3BiAyBaNbHUX OypoBHX poOiT 10 120
tuc M. [1, apk. 109].

Micuesuit o6kom KITY BkazyBaB Ha ¢akT TorO,
10 BUPOOHUYI MOTY>KHOCTI iBaHO-(paHKIBCEKOTO BH-
poOHMYOro 00’ €AHAHHSA « YKProJIOBM SICO» He 3a0e31e-
YyIOTh IepepoOKy XyIOOOW, sSKa IPOJAETHCS IeprKaBi
KOJITOCTIaMHM, PAJArocraMH i HacelleHHsM. 30Kpema y
1967 p. 3a Mexi 06aacTi OyJI0 BUBE3CHO 8,5 THC T Xy-
no6u y xuBii Basi, 1968 p. — 10,5 tuc T. Jns mepe-
poOku M’sica (TBapHHH, NTHUIST) HEOOXITHO OYyJI0 MaTh
BUPOOHHUYI MOTYKHOCTI KIJIBKICTIO 75 T M’sica Ha 100y.
HatomicTs Ha kirens 1970 p. BOHH CTAaHOBWIIH TiJIBKH
45 1. Bimznaueno, mo MiHicTepcTBOM M’SICHOI i MO-
mouHoi mpommcioBocti YPCP y mepcnekTHBHOMY
mwradi Ha 1971 — 1975 pp. Oyno mepenbadeHo Oymis-
HUNTBO y M. Kany1mi M’ scokoMOiHAaTY, OJTHAK y IIPOEKTI
Hepxmiany YPCP OymiBHAITBO LBOTO 00 €KTY HE
Oyno nependayeno [1, apk. 110].

[Mepenik HallBa)KJIMBIIIMX POMHCIIOBHX ITIAIPUEMCTB, SIKi nepeabdauanocs 3BecTd B IBaHo-DpaHKiBChKiil 00-
nacti (1971 — 1975 pp.) [3, apk. 12]

. . OpieHTOBHA
OpieHTOBHI1 Po3paxyHkoBa uu-
Ne HasBa 00’ekra CTPOKH Kourropueta CENBHICTH PO0IT-
- . BapTicTh (MITH . .
OymiBHHIITBA Kp6) HUKIB (0Ci0)

1 IBaHO-DpaHKiBCHKII BUHHHUHA 3aBOJ 1971 - 1976 125 7000
2 Kany3pkwii 3aBoJT a30THUX JOOpUB 1974 — 1980 196 2500
3 | 3aBox «XimMmamn» (M. Komomus) 1973 — 1977 14 5000
4 | 3aBox maHomMeTpiB (M. IBaHO-PpaHKIBCHK) 1973 - 1975 2 960
5 3aBoj HOpMani3oBaHUX aeranedl (M. Byp- 1972 — 1974 6 600

IITHH)
6 | baBoBHOmpsimibHA adpuka (M. JlosmHa) 1973 - 1975 27 1700
7 | baBoBHOnpsymmibHa adbpuka (M. Komomust) | 1975 - 1977 18 1700
8 dabpuka TPUKOTAKHOTO MOJOTHA 1971 — 1973 17 2500

(M. IBaHO-PpaHKIBCEK)
9 | Ikipsiamii 3aBoa (M. bosnexis) 1972 - 1973 3,5 800
10 | JIronozaBox (M. I"aymu) 1972 - 1973 2,5 213
11 | Tlue3aBox (M. IBaHO-DpaHKIBCHK) 1973 - 1975 3,1 462
12 3aBoJ 3amacHuX HACTHH JUIs aBTOMOOIJIIB 1971 — 1975 17 4000

(M. IBaHO-PpaHKIBCHK)
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JIvgiscokuii 0obkom KIIY BBaxaB HEOOXiTHUM
«as 3a0e3redeHHs TependadeHoro piBHSA BHPOO-
HULTBAa» 30LIBIIATH OOCSITM KaIliTAJIOBKIAAEHb 1
OyniBeNbHO-MOHTaXHHUX poOiIT Ha 479 MITH KpO, B T. 4.
Ha: MalIMHOOyayBaHHS — 42,9 MIIH KpO; BYTiIbHY IIpO-
MUCJIOBICTb — 77 MJIH KpO, ; IPOMHUCIIOBICTb Oy 1iBeJIb-
HUX MarepianiB — 30 MiH kp0; Oy/iBeIbHY 1HIYCTPIitO
— 19,4 muH xp0; TpancopT — 50 MiH KpO; CLIBCHKE
rocrogapcTBo — 50 MiTH KpO; KHUTIOBE OYAiBHHUIITBO —
76,5 muH kp0; ocBity — 40 MiH Kp0; KyIbTypy — 3,3

MITH Kp0. [2, apk. 8]. OcobnaurBe 3aHETTOKOEHHS BHKJIH-
KaJld He3HAYHI KOIITH Ha OYJIBHUIITBO TPAHCTIOPTHOL
iHdpactpykrypu. KoHcTaroBaHO, 10 MaricTpajibHi
LULSIXH 3aralbHOPEcITy0IiKaHChKOTO 3HaueHHs JIbBIB —
Vixropon — Yon ta JIbBiB — MykaueBo — Jep>KKOp/IOH,
30KpeMa iX AUISIHKY Ha nepeBanax Kapnar He 3a0e3ne-
YyIOTh HaJIE)KHUH TIPOIYCK BAHTa)KHOTO 1 BIHCHKOBOT'O
TPaHCIIOPTY, Yepe3 1110 BUHUKIIA «rocTpa noTpeda B pe-
KOHCTPYKIIIi 3raflaHnX IUIAXiB B Mexkax JIbBIBCHKOI 00-
macti» [2, apk. 8].

Iepenik HaAWBaXITMBIMIAX TPOMHUCIIOBHX I JIPUEMCTB, Ki ependadanocs 38ecT y JIbBiBChKilt oOmacTi
(1971 — 1975 pp.) [3, apk. 13]

Opiexroni OpieHTOBHA PoapaxyH.KOBa
Ne Hassa 06’exTa CTPOKHU KOIITOpHCHA HHCCIBHICTD
Gy tiBHHITE BapTICTh pO61TItII/IK1B
(MutH Kp0) (oci0b)

1 | PazmexiBchKuii TOpHOOPUKETHUI 3aBO 1973 - 1975 1,8 250

2 | T'amautiiBcbkuid TOp(OOPHKETHHI 3aBOA 1972 - 1974 1,8 250

3 | llpukapnarcekuii Kanidauid komoinar (M. Crebnuk) | 1974 — 1979 187 5500

4 | Jlakodap6oBwuii 3aBox (M. bopucian) 1973 - 1975 5,5 750

5 | 3aBox nodyroBoi ximii (M. bopucinag) 1971 -1972 3 750

6 3aBoJ1 €NEKTPOIBUTYHIB MaJIOl MIOTY>KHOCTI 1974 — 1976 10 3800
(M. Iporobuy)

7 3aBoJ1 €JIEKTPO3BAPIOBAILHOTO yCTaTKyBaHHS 1974 — 1976 10 4000
(M. Iporobuy)

8 | 3aBox «Ximmar» (M. Ctpwid) 1974 — 1977 14 5000

9 3aBon MPOTHTIOKEKHUX 3ac00iB aBTOMAaTUKHU 1975 _ 1977 35 1400
(M. Cambip)

10 | 3aBox «JIeBiBmpmiany (dimian, M. Ctpuii) 1974 - 1976 4 1500

11 23113{())2[ Oio¢izmuanx mpmiaaniB (¢iman, m. Jporo- 1974 — 1976 15 1350

12 | 3aBox TexHOJIOTIYHOT OCHACTKH (M. CTpwif) 1974 — 1976 4 1500

13 | 3aBox emanpoBaHUX mpoBoxiB (M. CaMbip) 1970 — 1973 8 1500

14 | CxusHuit 3aBoj, nepmra yepra (M. JIbBiB) 1971 - 1975 16,5 1000

15 | IlickiBChbKMIl TIIICOBUI 3aBOJ 1971 - 1972 4 580

16 | KamBonbHO-cykoHHUH KoMOiHAT (M. CTpwif) 1972 — 1974 30 5000

17 TeKCTHnLPO-raanTepeﬁHa (habpuka 1973 1974 438 1500
(M. HoBwit Poszfin)

18 | MicekMomoko3aBo (M. Ctpuit) 1973 - 1974 1,2 50

19 | MicekMmonoko3aBoa (M. YepBoHOTpam) 1971 -1972 1,6 150

Tepuominbebkuii 00kom KITY «Buxomsum i3 Oa-
JAHCOBHUX po3paxyHKiB» mpocuB [eprutan YPCP me-
PETJISIHYTH BJACHI TPOMO3WIIi 1 NPUHAHATH 3ayBa-
JKCHHSI, SIKI CTOCYBQJIHCS MOXIIHBOIO YHCEIHLHOCTI
MICBKOTO HAacCeJIeHHS. 3 METOI0 «JajbLIOro BHUKOPH-
CTaHHS TPYIOBHX PECYPCIB 1 OLIBII MTOBHOT 3alHATOCTI
TpynoBoro HaceneHHs» [4, apk. 203], wMicueBa
napTiifHa eNiTa BHECIa IPOIO3UIIiT 010 T0aTKOBOTO
OyniBaunTBa B 007actiy 1971 — 1975 pp.:

— (imiany 3aBony «Enekrpoapmarypa» 3 MOTYX-
HicTio 20 MitH nipoxykuii / pik y M. TepHorins;

— IIBOX IIEXiB 3 BHPOOHHUITBA EIEKTPOTEXHIYHOL
NPOJYKIIl 3 MOTYXHICTIO 45 MIJIH MPOAYKILIl y CMT.
[MixBomouncek Ta 20 MutH / pik y M. TepeGoBi;

— 3aBOJ/Iy CYXOro 00€3)KMPEHOI'0 MOJIOKA MOTYXK-
HICTIO 2,5 T Cyxoro MoJioka i 6,5 T mibHOI MOJIOYHOT
npoaykuii y cMt. [ligBomounceky i Ko3oBiit koxkeH;

— KOHCEPBHOTO 3aBOJy obnmxapunpomy MiHicTep-
cTBa Xap4oBoi npomucioBocti YPCP mortyxkHicTio 5
MJH / pik y cMT. LIlymcEbke;

— IJIOZI00BOYEBOT0 3aBOTy «I'0JI0BKOHCEPBY» 110-
TyxHicTIo 20 MJIH / pik y cMT. JlaHiBIj;

— xmibo3aBoay motyxHicTio 40 T / 106a y m. Te-
pebogii Ta iH. [4, apk. 203].

BpaxoBytoun, mo «B 00JlaCTi HIOPOKY 30ii1b-
IIy€EThCA OOCST KamliTaJOBKIAAEHBY, TEPHOMUIBCHKUN
ookom KIIY koHcraryBaB (akT pocty mnortpedu B
CTiHOBHX Marepianax (Tunekn y 1968 p. nedinur cxia-
JaB 223 MJIH IIT LETJH), Yepe3 o NporonyBas y 1971
— 1974 pp. 30u1bmnTH Ha 64 % KamiTaJOBKIAACHHS Y
raiy3b OyZiBenbHUX MaTepiaiiB. BogHowac «3 MeToro
3aJI0BOJICHHsI TOTpe0 HAaCEJeHHS JKUTIIOBOIO IUIO-
IEH0. . ., COIIATbHO-KYJIbTYPHUMH 3aKIaIaMi) MiCIEBI
MAPTYNHOBHUKH TIPOCHIIH MEPETIITHYTH OKPECIIeH] M0~
Ka3HHUKH 1 MMPUBECTH X y BiANOBITHICTH 3 PO3BHUTKOM
MIPOMHUCIIOBOCTI o6macTi [4, apk. 203].
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TTepenik HAMBAKITUBIIIAX IPOMHUCIIOBUX IMiITPUEMCTB, SKi TTepen0dadanocs 3BeCTH
y Tepuominbscrkii obmacTi (1971 — 1975 pp.) [3, apk. 15]
OpienTosi OpienTOBHA P03anYH.KOBa
Ne Ha3zBa 00’exTa CTPOKH KOLITOPHCHA HHCCTILHICTE
T A— BapTICTh pO61TItII/IKlB
(MytH Kp0) (oci0)
1 | 3aBox BropHHHOM amoMiHito (M. TepHomisb) 1971 - 1976 11 1000
2 3aBo IIPOIOBOJILUOTO MamnmHOOyyBaHHA (M. Te- 1972 — 1975 10 2500
peboBist)
3 | 3aBox xonoauiapHUKIB (M. TepHomisb) 1972 — 1976 15 3500
4 3aB(?)1 CHUHTETHYHUX MHUIOUMX 3acobiB (M. Tep- 1972 — 1974 5 410
HOTILJIb)
5 | BepexaHchkuii CKIIOTapHHUHN 3aBOJ 1973 - 1976 7 1500
6 | 3aBox 3asizo0eTonHuX BUpOiB (M. TepHOMisb) 1971 - 1973 3,9 290
7 giz;),u NOJIapYHKOBUX MeTanoBupoOiB (M. Tepeo- 1971 — 1973 25 1000
8 | ®abpuka HeTKaHHHUX MartepiamiB (M. YOpTKiB) 1973 - 1975 20,5 1500
9 | 9-it TepHOMIILCHKUH ITYKPOBHUH 3aBOJ 1972 — 1974 14 608
10 | 10-# TepHOMJILCHKHIA ITYKPOBHI 3aBOJ 1973 — 1905 14 608
11 | Nus3aBox (M. TepHOMib) 1972 — 1974 7 575
12 | M’sicokoMbiHaT (cMT. JlaHiBINi) 1972 - 1974 5,4 640
13 | 3aBox aBuryHiB s MomneniB (M. TepHOITINIb) 1971 - 1975 25 10000

BucnoBku. Hampukiami 1960-x — meprmiid moso-
BuHi 1970-x pp. K KIIY BuHOmIyBamo macmTaOHi
IUIaHA IOJ0 PO30yNOBH NPOMUCIOBOTO KOMILIEKCY
laynanHM HAa OCHOBI CHIOPYDKEHHS HOBUX MPOMHCIIO-
BUX MIOIPHEMCTB Ta PEKOHCTPYKIII / MoIepHi3aril
yKe iCHylouuX. BH3HaualbHOI0 y LIbOMY KOHTEKCTI
crana [TocranoBa LK KII Ykpainu «IIpo nanemimii po-
3BHTOK HapOJIHOI'0 TOCIIOJAapCTBa 3aXiJHUX oOiacTei
YPCP» (1969 p.), B sikiit 0yJ0 3alpONOHOBAHO MOTO-
quthcs 3 po3pobnenum JlepxxmnanoMm YPCP npoexktom
OCHOBHHX HAIpsIMiB PO3BHTKY HApOJHOTO TOCHOAAp-
ctBa IBaHO-(hpanKiBCcbKOi, JIEBIBCEKOI, TepHOMUIBCH-
Kol obmacreit Ykpaincekoi PCP Ha 1971 — 1975 pp.
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At the end of 1991, all the republics that formed the USSR declared independence. This marked the start of
a period where they had to be recognized by each other, as well as by other countries around the world. This
resulted in the creation of 15 independent states that became subjects of international relations. Many countries,
made up of different ethnic groups, faced a difficult challenge in the fight against nationalism. Yugoslavia broke
up into several states, some of which were engulfed in intense struggles due to various reasons, including religion
and ethnicity. The withdrawal of Soviet troops from Afghanistan in 1988-1989 resulted in further civil war, while
the Baltic countries severed ties with the foreign policy of the USSR. In general, the United States emerged as the
only superpower, with its role in global affairs increasing significantly.
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During the 1990s, the international situation was
characterized by the deepening of economic integration
between Western Europe and North America, as well
as the development of integration processes in Latin
America, Southeast Asia, and Africa. However, during
this same period, centrifugal processes accelerated in
Eastern Europe and the USSR, and national conflicts
engulfed Yugoslavia, Czechoslovakia, and the USSR.
As a result, the USSR collapsed and its former repub-
lics declared independence. This led to two different
processes emerging at the end of the 20th century: glob-
alization, which involved the integration of economic
relations in the capitalist world, and the process of cre-
ating national states in the countries of Central Asia,
Southeastern Europe, and the former USSR.

In 1991, all the republics that were part of the
USSR declared their independence, marking the begin-
ning of mutual recognition between them and by other
states in the international community. As a result, the
15 independent states that were once part of the USSR
became recognized as subjects of international relations
and agreed to maintain equal relations amongst them-
selves [1, p.103-118].

After the Declaration of Independence, the main
challenge was to ensure mutual interests among the
newly independent states. It is incorrect to assume that
the collapse of the USSR automatically marked the end
of relations between the republics. In reality, it was an
aftermath of the conservative policies of the central
government. The emergence of a system of independ-
ent states paved the way for the establishment of close
relationships between nations based on new principles.
The foundation for this process was laid at a meeting
held on December 8, 1991, where the heads of Belarus,
Russia, and Ukraine decided to establish the Common-
wealth of Independent States (CIS). The agreement
stated that the union was open to all the states of the
Soviet Union, as well as other countries that supported
its goals and principles. These principles comprised
fundamental objectives such as strengthening interna-

tional peace and security, compliance with interna-
tional obligations stipulated by treaties and agreements
of the USSR, and ensuring unified control over nuclear
weapons and their non-proliferation.

On December 21, 1991, a meeting was held in Al-
maty where the heads of 11 states announced the crea-
tion of the CIS and the collapse of the USSR. The Baltic
countries and Georgia did not participate in this meet-
ing. After the collapse, all the republics joined the UN
and Russia took the place of the USSR in the UN Secu-
rity Council [7].

In the early 1990s, nationalism became wide-
spread in many countries. Yugoslavia disintegrated into
several countries, some of which began to struggle
among themselves on religious and national grounds.
The United States emerged as the only superpower and
began to actively intervene in the affairs of various
states, either independently or within the NATO bloc.
They justified this by claiming to support universal hu-
man values while also pursuing their own interests.
Many countries lacked the ability or willingness to con-
front the United States, and therefore only sought to de-
fend their territory or local and regional interests.

In the first half of the 1990s, international relations
were characterized by the absence of conflicts between
various state associations. This allowed the United
States to claim the position of world leader. However,
their strategic interests led them to interfere in the in-
ternal affairs of other nations.

During this time, Russia was known for its weak
foreign policy. The Russian foreign policy apparatus
was unable to resist US policy, which led to Russia
joining the state sanctions placed on Yugoslavia and
Irag. Additionally, the head of Russian foreign policy,
A. Kozyrev, was seen as incompetent and was nick-
named "Mr. Yes." Despite being a supporter of funda-
mental changes in Russian foreign policy, Kozyrev
failed to strengthen diplomatic relations with the CIS
countries, particularly Ukraine, and instead pursued a
pro-Western foreign policy [4, p.5-15]. Despite the For-
eign Minister's best efforts, Russia failed to integrate
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into the Western world, leading to accusations of be-
trayal of Russian interests. The first half of the 1990s
was an incredibly eventful period, marked by the col-
lapse of the Soviet bloc, the eruption of national wars
in Yugoslavia, and the emergence and spread of Islamic
fundamentalism and terrorism worldwide. The with-
drawal of Soviet troops from Afghanistan in 1988-1989
resulted in further civil war, while the Baltic countries
severed ties with the foreign policy of the USSR.

During the period under consideration, the United
States of America played a dominant role in interna-
tional relations, with the structure shifting from a bipo-
lar to a unipolar one. The collapse of the Soviet Union
had a significant impact on the configuration of inter-
national relations. The conditions necessary for the im-
plementation of "new thinking" were no longer present.
Until this point, the existence of two powerful states
and two military blocs had been the primary factor in
the international relations system. This had helped to
maintain the bipolar structure of the world. However,
with the collapse of one of these powerful states, the
USSR, the conceptual project that had been developed
in the late 1980s was completely destroyed.

Specialist on American countries and historian,
Sergey Rogov, assessed multipolarity as a legitimate
state in the international relations system. He pointed
out that unipolarity is an abnormal state. After the Cold
War, a well-known historian of international relations
argued that the conflict between great powers will be
replaced by a balance, and the interests of world politi-
cal processes will intersect in this direction. The scholar
observed that in the multipolar system of international
relations, there is no situation that can satisfy the inter-
ests of all states included in this system. The mutual na-
tional interests of states can be either compatible or
conflicting. Conflicts of interest can lead to wars, and
states with parallel interests can form alliances to fight
a common enemy [10, p.6-27].

It is evident that returning to a "natural” state of
international relations does not provide a reason for op-
timism since the prolonged and stable existence of a
multipolar world is extremely challenging. The disap-
pearance of one of the powerful states from the world
map does not imply the emergence of a "new world or-
der"; itis more appropriate to refer to it as a "new world
without order." This theory has been confirmed by a
number of politicians and experts in the early 1990s.
The world system not only stabilized but also encoun-
tered three significant issues: the aftermath of the
USSR's collapse; the ambiguous role of new "centers
of power" such as Germany, China, Japan (which can
also include India and Brazil), and some countries in
the Middle East; the conflict between the industrialized
North and the West that is lagging behind in develop-
ment.

The Russian opposition has expressed strong opin-
ions regarding the multipolarity of international rela-
tions, the dangers arising from the new world, and their
consequences. Criticism was mainly voiced by left and
ultra-left organizations during 1992-1993. In the fol-
lowing years, Russia's foreign policy began to be criti-
cized by the liberal opposition as well. Patriotic forces
argued that the collapse of the Soviet Union and the dis-
solution of the Warsaw Pact were part of a "secret con-
spiracy" by the West, led by the United States.

This perspective suggests that the downfall of the
socialist system had an adverse effect on the stability of
the global system. Gennadiy Zyuganov claimed that the
West had devised a specific strategy to deliver a devas-
tating blow to the constitutional framework of the
USSR, which was the only powerful country in the
world. He argued that the West called the USSR the last
and predatory empire that needed to be destroyed. The
West tried to prove that the Soviet Union was not the
architect of victory in World War I, but instead a copy
of the fascist structure. He also pointed out that the
West called for the complete destruction of the Soviet
economy through rapid expansion of weapons and di-
viding the country from within by aggravating ethnic
conflicts. He also argued that the West took over the
media with the help of spies and destroyed the collec-
tive foundations of the state [6, p.4; 3, p.35-62].

During the Clinton administration (1993-2001),
the US attempted to strengthen its position in the post-
Soviet space and limit Russia's influence in the region.
The aim was to ensure that the fall of the Soviet Union
would mark the end of Russia's sole geopolitical lead-
ership in the region [13, p.49]. To achieve this, the US
pursued a policy that focused on bolstering its leader-
ship in the world through the leadership of key regional
military blocs and alliances, primarily NATO. [14,
p.81].

During the course of events, the UN's regulatory
role in crisis situations worldwide has gradually weak-
ened. It is worth considering the "US National Security
Strategy for a New Century" (1998) document, which
outlines the United States' goals to protect its national
security in post-Soviet countries. The authors of the
document state that the inclusion of Russia, Ukraine,
and other CIS states in the security system of the new
Europe aims to increase their participation in NATO's
"Cooperation for Peace" program and establish valua-
ble cooperative relationships. Furthermore, the United
States is committed to reducing the threat of nuclear
war, the nonproliferation of nuclear weapons, and other
weapons of mass destruction. Finally, the document
states that the United States supports and strives for
democratic states with market economies in the CIS in-
tegrated into the world community [12]. Based on the
document analysis, it can be inferred that the US gov-
ernment prioritizes unrestricted access to energy re-
sources over the industrial growth of the countries in-
volved. Specifically, the Caspian region holds a signif-
icant level of interest for the United States.

The collapse of the Soviet Union was considered
a tragic event for the countries within its reach and for
Russia itself. Many experts saw this as the start of sig-
nificant changes in the world, leading to a completely
different geopolitical situation around Russia. It was
believed that a geopolitical catastrophe had taken place,
and the outcome of this change was uncertain. Acade-
mician Elgiz Pozdnyakov pointed out that the vast ter-
ritories of the former Soviet Union and Europe were at
the center of these changes. He believed that the disso-
lution of the USSR, the "system of socialism", and the
unification of Germany went far beyond the conven-
tional notions of international relations [8, p.102]. Ac-
cording to the hypothesis put forward by the academi-
cian, it was the dawn of a period of political disorgani-
zation and collapse. This is leading to a fundamentally
new geopolitical situation emerging in Europe, Eurasia,
and ultimately, the world. As a result, both Western and
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Eastern European integration are no longer viable op-
tions [9, s.84].

According to an expert's analysis, the current in-
ternational situation is unstable and has increased the
likelihood of a new distribution of world territory, stra-
tegic borders, and resources. The United States, being
the only powerful country in the world, has a favorable
opportunity to enter the Eurasian geostrategic region to
safeguard its interests. The primary goal of the US is to
dismantle the Eurasian geostrategic monolith and pre-
vent any state from becoming the dominant force in
Eurasia. This objective was stated in the Pentagon plan
created in March 1992. The main direction of the US
policy was to thwart the emergence of a new competitor
in the area of the former Soviet Union. This policy
should be understood as an attempt by the American
leadership to uphold the leading role of the United
States in the world. After analyzing the modern land-
scape of international relations during the period under
study, we can make the following generalizations:

1.The new world that has replaced the bipolar
world is complex and prone to change,

2. The multipolar configuration of the world com-
munity is likely to persist for a long time,

3. It is impossible to apply multipolar rules under
the hegemony of one powerful state - the United States,

4. Solving the global problems requires joint ef-
forts of all countries,

5. National characteristics will be reflected in the
foreign policies of individual states,

6. Critical analysis of the Western model in polit-
ical and economic life becomes relevant,

7. The military power of countries will become the
main factor in protecting national interests.

After the end of the Cold War, the world became
more complex. Not only global, but also regional and
internal threats emerged, and the features of new inter-
national relations became a subject of controversy. At
that time, issues such as global cooperation, coopera-
tion between leading countries, and US world leader-
ship became topics of discussion.

Many economists have argued that the United
States does not have the resources to lead the world,
and that it will adjust the balances in the classical mul-
tipolar system. It was believed that the burden of a pow-
erful state had unforeseen consequences for the USSR,
and it would have the same effect for the United States.
Politician and diplomat Nikolai Spassky noted that the
US ruling circles understand that in the new conditions,
it will be impossible to claim leadership relying only on
the military-political apparatus, as was the case during
the Cold War. According to the observer, the United
States should build relationships in such a way that the
main pressure falls on those elements in which the
United States is strong [11, p.22-40].

Georgiy Arbatov, a renowned specialist in inter-
national politics, has analyzed the current situation and
assessed the prospects for relations between two influ-
ential states. He highlights that although the Cold War
has ended, it is too early to talk about ongoing processes
in international politics that will lead to positive

changes. According to him, no country or expert is pre-
pared for the world that exists after the end of the Cold
War. Many of us are unaware of the problems and dan-
gers that lie ahead. Due to this, no country has a long-
term and well-thought-out policy, and no international
situation is capable of responding to new realities. He
explains that when we face a crisis like Yugoslavia, we
try to use old methods to solve the situation. However,
old methods are useless in solving new problems [2,
p.3-12].

Many experts and politicians worldwide share the
belief that no country, regardless of its power, can com-
pletely control the international system and its pro-
cesses. Even in 1945, when the United States possessed
political and financial influence, a formidable navy, nu-
clear weapons, and vast food reserves, it was unable to
do so, as noted by prominent international relations
scholars Viktor Kremenyuk and Alexey Bogaturov.
Today, with its current economic and financial role sig-
nificantly reduced, the US has even less of an oppor-
tunity to demonstrate such control [ 5, p.3-12].
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We have studied the effect of mechanical load and friction on the wear of the male and matrix of ball and
beam fixation systems during their mechanical separation. A high level of fixation of cover removable dentures
was revealed for 2 years, further maintenance of which can be ensured by replacing matrices. The analysis shows
that the beam system significantly outperforms the ball system, due to the minimum loss of linear dimensions and
does not require the restoration of the actual patric element.

Keywords: integumentary prosthesis, ball and bar fixation systems.

The functional ability of dentures directly depends
on their content on the prosthetic bed, and that is why a
reasonable, rational and prognostically justified ap-
proach to prosthetics is decisive, especially with pre-
served single teeth or roots that are capable, albeit to a
lesser extent, of perceiving a masticatory load. A com-
mon tactic in this situation is the manufacture of partial
plate dentures with a clasp fixation system, which in the
process of using the prosthesis leads to an overload of
the exhausted and already partially morphofunctionally
damaged periodontium of abutment teeth. After all,
with an “increased” crown height due to the loss of part
of the bone support of the root, the force of horizontally
directed loads on the abutment tooth increases [1,2,3].

To reduce the magnitude of the load, it is advisable
to reduce it closer to the level of the gums and use ball
fixators (root or extra-root) as repotential elements or a
practical doctor who puts a beam fixation system before
choosing a fixation system based on many components:
the condition of the supporting teeth, the condition of
the periodontium, interalveolar height, the position of
the teeth relative to the alveolar process, bite, the pa-
tient's attitude to oral hygiene and, finally, the doctor's
experience. There is another important criterion that
should be taken into account - the predicted service life
of the manufactured prosthesis, which depends on the
fixation elements, in particular, the ability to maintain
the initial shape and size when operating in the aggres-
sive environment of the oral cavity [4,5].

The purpose of the study is a comparative assess-
ment of the effect of mechanical loading and wear fric-
tion on the change in the forces of separation of the
male from the matrix of ball and beam fixation systems
during their mechanical separation.

Materials and research methods

For the study, mechanical means of fixation were
used, namely: a male and a reinforced matrix of the
VSPGS beam connection and the ball joint - VKS-OTs
21.7 mm. The male parts of both types of connection

were cast from an especially hard alloy. To study the
change in the retention property of the matrix depend-
ing on the number of cycles of connection - separation
of the matrix from the male, a device was used that
makes it possible to measure the force by which the
male and matrix are separated by increasing the weight
of the sample by 0.1N. The base number of cycles
"shooting - overlay" was 10000 cycles, the measure-
ment was carried out after every 200 cycles. This meas-
urement interval corresponds to a period of use of the
prosthesis of 2 months [6]. In parallel with measuring
the separation force of the friction pair, the diameter of
the working (spherical) surface of males, both ball and
beam, was measured. Before testing, instrumentally,
with an accuracy of £0.01 mm, the diameter of the
spherical surface of a ball metal male male was meas-
ured at eight diametrically opposite points, and for a
beam system, the diameter of the cylindrical part of the
beam was measured at several places selected along the
length of the generatrix.

The process of friction in a pair of male-matrix of
any of these systems leads to abrasion of both surfaces.
The males are characterized by the roughness of the
surfaces of the working part, due to the height of the
sharp irregularities of the metal surface, and the protru-
sions of the polymer on the surface of the matrix are
somewhat less smooth. During their interaction, the
matrix is erased, which is accompanied by the detach-
ment of particles of its surface by the microroughness
of the male, which are subsequently carried out outside
the contact surface. The course and intensity of the pro-
cess depends on the physical and chemical properties
of materials, loading conditions, microgeometric char-
acteristics of friction surfaces, etc. In addition, taking
into account the multifactorial nature of the friction
process, the wear process is affected by a combination
of external conditions arising on the friction surface:
sliding speed, change in the value of the latter, load of
the friction pair, the nature of the action of the loading
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force, the temperature factor, the configuration of fric-
tion surfaces that affects the distribution of contact
pressures, and many other factors that determined the
experimentally obtained quantitative indicators of wear
[71.

Research results

The obtained results of the experiment showed
that for the VKS-OTs ball male g1.7 mm with a matrix
of increased rigidity, wear began from about 350 cycles
and continued until reaching 5000 cycles. For the VSP-
GS male with a matrix of increased rigidity, wear began
after about 500-600 cycles, which lasted until the index
of 5000 cycles was reached. Further, the diameters of
both types of males stabilized and remained unchanged
until the index of 10,000 cycles was reached. A charac-
teristic feature of the wear of the male of the ball attach-
ment was that it occurred evenly until the diameter of
1.64 mm was reached in 5000 cycles, after which it re-
mained unchanged . The wear of the beam male before
reaching 5000 cycles was a meager value - 0.001 mm.

The study of the dynamics of the degree of reten-
tion of the fixation elements of integumentary prosthe-
ses with different methods of fixation made it possible
to trace the nature of the changes depending on the
number of “shooting-application” movements, i.e. on
the period of use of the prosthesis (2880 prosthesis
overlays = 2 years of use).

Analysis of numerical values showed that the ini-
tial retention force of integumentary prostheses with a
ball fixation system was the largest and amounted to
24.4 = 7.7 N. In prostheses with a bar fixation system,
this value was less and averaged 21.4 £ 1 N .

It was found that the retention force in both groups
did not differ significantly and equaled, on average,
23.1N.

After 360 cycles (approximately 3 months of clin-
ical use), a large retentive force was observed in pros-
theses with a bar fixation system and equaled, on aver-
age, 18.1 + 2.4 N. In prostheses with a ball

fixation system, the retention force was 15.0 + 3.9
N. After 720 cycles (= 6 months of clinical use), the
retention force of 17.2 + 3.0 N was higher for the bar
fixation system, and for the ball system, this value be-
came smaller and was 11.7+£2.0 N, statistically signifi-
cant differences (p<0.05) , while for prostheses with a
button system it was 9.1+1.8 N, the differences in these
cases are statistically significant (p<0.05).

After 1440, 1800 and 2160 cycles, the retention
force in prostheses with a bar fixation system was fur-
ther maintained at higher rates and amounted to
13.8+3.1N, 11.9+4.3N, 8.6+2.1N, respectively, in pros-
theses with ball fixation system - 7.4+1.4 N, 6.9+1.9 N,
6.1+2.0 N, respectively. The differences are statisti-
cally significant (p<0.05). After 2520 shots, equivalent
to 1 year and 9 months of using the prosthesis, the re-
tention force of 7.6 £ 2.1 N was also greater in prosthe-
ses with a bar fixation system, and in prostheses with a

ball system, this value was 5.5 + 1.9 N , the differences
are statistically significant (p<0.05). For prostheses
with ball and bar fixation systems, the retention force
after 2880 exposures (=2 years of using the prosthesis)
was 4.9+1.4 N and 6.9£2.7 N, respectively, the differ-
ences are statistically significant (p<0.05) .

Conclusion

According to the results of experimental retention
studies of the properties, against the background of a
gradual decrease in the retention force with two types
of fixation systems, a high level of fixation of overden-
tures for 2 years can be traced, further maintenance of
which can be ensured by replacing matrices. At the
same time, the analysis of the loss of linear dimensions
indicates that the beam system significantly outper-
forms the ball system in this indicator, given the mini-
mum loss of linear dimensions, and does not require
restoration of the patristic element itself. Regardless of
the type of mechanical fastening, the duration of the
prosthesis service is closely related to the need for or-
thopedic compensation of temporary alveolar process
atrophy.
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Abstract
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252 patients with negative symptoms in schizophrenia and 79 patients with positive symptoms in schizophre-

nia were examined and the structural characteristics of basic symptoms in these patients were analyzed. The re-
search used a comprehensive approach, consisting in the use of psychometric (scale of basic symptoms (SPI-A))
and statistical research methods. It was determined that the basic symptoms of schizophrenia cover a wide range
of disorders in the cognitive, affective-dynamic sphere and the sphere of perception and self-perception and have
their own specificity depending on the features of the manifestation of the schizophrenic process. The obtained
data can be used to improve the diagnosis of patients with negative and positive symptoms in schizophrenia and
the choice of tactics and strategies for the correction of basic symptoms in schizophrenia.

AHoTanisa

Bymno obcreskeno 252 martieHTa 3 HETAaTHBHOIO CHMIITOMATHKOIO TPH MIH30(peHii Ta 79 mamieHTiB 3 MO3UTH-
BHOIO CHMITTOMATHKOIO TIPH MH30(peHil Ta MpoaHalli3oBaHi CTPYKTYPHI XapaKTEPUCTUKN 0a3UCHUX CHUMIITOMIB Y
IIUX TALi€HTIB. Y IOCIiIKeHHI OYB BUKOPUCTAHUI KOMIUICKCHHUH MiAXiJ, IO MOJISATaB y BUKOPUCTAHHI ICHXOMe-
TpuuHoro (mkana 6azucuux cumnromis (SPI-A)) Ta cTaTHCTUYHOrO METOIB AOCHiKeHHs. Busnaueno, mo 6a-
3WCHI CHMITTOMH TIPH MH30(pPEHii OXOIDTIOIOTH MIMPOKHHA CIIEKTP MOPYIICHb Y KOTHITUBHIH, aQeKTUBHO-THHAMI-
YHiH cdepi Ta chepi CIPUAHATTS | CAMOCTIPHHHATTS Ta MAIOTh CBOIO CIEH(DiKy B 3aJIE)KHOCTI BiJl 0COOIMBOCTEH
nposiBy nm3odpeHidHoro mpouecy. OTpuMaHi JaHi MOXKYTh OYTH BHKOPHCTaHI JJIsl MOKPAILICHHS AiarHOCTHKH
MALi€HTIB 3 HErATUBHUMHM Ta MO3UTHUBHUMH CUMITOMaMH MPY H30(peHii Ta BUOOPI TAKTUKH Ta CTpaTerii kope-

Kilii 0a3MCHUX CUMIITOMIB MpH NIH30(PEHii.

Keywords: schizophrenia, basic symptoms, negative symptoms, positive symptoms, affective-dynamic

sphere, cognitive sphere, perception sphere

KuarouoBi ciioBa: mm3odpeHis, 6a3UCHI CUMIITOMH, HETATUBHI CHMIITOMH, MTO3UTHBHI CHMIITOMH, apeKTH-
BHO-IMHAMi4Ha cepa, KOTHITUBHA cdepa, chepa cpuiHATTS

uzodpeHis - TSHKKAN, XPOHIYHAHN pO3aj] po3y-
MOBOI IISIILHOCTI, 10 BEJE 0 1HBAJIIIHOCTI, BIZOMUI
JIFOJICTBY TIPOTSATOM yciel #oro ictopii [8]. ¥V 90 % na-
LIEHTIB 3 UIM30(PEHIEI0 BUSBISAIOTHCS 0a3MCHI CUMII-
tomu (BC) [6]. Cy0'ekTUBHO TIEPEKUTI OPYIICHHS B
o6nacTi MUCIIEHHS, MOBH, YBaru, CIIPUHHSATTS, CHEpre-
THYHOTO TIOTEHITiany, cTidkocTi 10 cTpecy € bC . Tlo-
HATTa BC 3'9BUIIOCS Y pETPOCIIEKTUBHIX OIHCAX MPO/I-
poOMabHOTO Tepioay MmHu30¢peHii, omyOIiKoBaHUX Y
nepiuiii monoBuHI XX CTONITTS 1 3 TOTO 4acy TUIBKH
MOCTIIHO JIOTIOBHIOBAJIKCH 1 YTOYHIOBAIUCH [6,7].

BC npucyTHi y npoapoMansHOMY nepiofi, y Icu-
XOTHYHOMY Ta pe3uayalbHOMY/nediunTapHoMy CTa-
Hax MIM30(peHii Ta po3IIIAAaoThCS IK MUTTEBI IICUXO0-
MATOJIOTIYHI TPOSBH HEHPOOIONOTIYHUX MOPYIIEHB,
110 JIeKaTh B OCHOBI OPMYBaHHS Ta Mepediry mcuxosy
[1,4]. Beaxaetscs, mo HasBHiCTH bC 1m1e mepmoro ncu-
XOTHYHOTO €ITi30/Ty CBITYUTHh Ha KOPUCTH MOTEHIIIHHOT

MOJIMBOCTI MaHi(ecTamii mcuxo3y. Takum UYHHOM,
npucyTHicTh BC Moxe mepenyBatu MaHidecTamii mep-
CHCTYIOUHX MO3UTHBHUX CHUMIITOMIB.

Kpoc-cekiiiHi JoCiHKEeHHS MOKa3aiu, 1Mo Oiib-
mricth BC — 0co6ymBo Ti, sKi (HEHOMEHOIOTIYHO Hara-
nytoTh HeratuBHi cumntomu (HC), a takox mopy-
IICHHS CHPUUHATTS Tila — HE € crenudiyHuMA i
TICHXO03Y 1 MOXKYTh BHSBIISITUCS 32 THIIMX HEMCUXOTHY-
HUX a)eKTUBHUX po3nazaax [5,6]. Tum He MeH1, y iep-
IOMY JOBIOCTPOKOBOMY IPOCIIEKTHBHOMY JIOCIi-
JDKEHHI 3 paHHBOI A1arHOCTHKH BHSBJIEHO, 1110 14 Kor-
HiTHBHUX 1 mepuentuBHUX bC y cykymHocti Oyim
crienudivHi U nepuIoro enizoxy musogppeHii. Bonu
OyJIi BKJIIOYEHI B JIBI TPYIH, 10 YaCTKOBO IT€PETHHA-
10ThCs, KputepiiB BC — cuMnOTOMH KOTHITHBHOTO
CHPHUITHATTS, KOTHITUBHI Ta MEPLIENTHBHI 0a31CHI cCUM-
nromu (COPER) i korriTuBHI nopymenss (COGDIS)
[2,3].
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PesynbTat MOCHiHKEeHb CBiIUaTh, 110 HETaTUBHA
m3oTHMiA 1 KorHiTHBHI BC € OCHOBHUMHY IiIsIMU Te-
pamii mist 3ano6GiranHs manidecramii abo mporpecy-
BanHs HC. Ilorenuiitna pons bBC, deHomenomnoriqno
6inpie cxoxux 3 HC, noci He BuB4anace [1-4].

Xoua criovyarky BC po3risaanucs sk moJinieHHs
PO3yMiHHS AeilUTapHUX CTaHIB NMpU MK30QpeHii, X
BHeCOK y (hopmyBanHst HC BUBYEHHI MEHILIOIO MipOIO.
IIpu npomy oriaka bC mokpantye po3ymiHHS IICHXOTa-
TOJIOTIYHOI CTPYKTYPH HETATUBHHX PO3/IaMiB, BKIIOYA-
foun audepeHmialiro mepBuHENX Ta BTopumHHUX HC,
ocobmmBOCTeH nepediry mm3odpeHii, a TaKoX JT03BO-
JIsi€ TUTaHYBATH €(PeKTHUBHIMIE JTiKyBaHHS.

MeTa gociizkeHHST — BH3HAUYUTH OCOOJIMBOCTI
NposBiB 0a3MCHUX CHMITOMIB Y XBOpUX Ha Immu3odpe-
HIIO JIUIs TIOKPALICHHS JiarHOCTHKY Ta JiikyBaHHs HC
NpH mHU30QpeHii.

MeToau Ta 06’€KT H0CaiKeHHs. B mociimkeHi
npuitHsun yyacts 331 nauieHt 3 mm3odpeniero: 252
mamieHTa 3 HeraTuBHOIO cuMmnromarukoro (HC) mpu
mm3o¢peHii (oOcHOBHA rpyma) Ta 79 MaIieHTiB 3 MO3H-
tuBHOIO cuMmnToMarukolo (IIC) mpm mm3odpenii
(rpymna mopiBHAHHS). Y IOCTIKeHHI OyB BHKOPHCTA-
HUHA KOMIUIEKCHUH MiAXiJA, IO IOJISTaB y BHUKOPHC-
TaHHI ICUXOMETPUYHOTO (IIKajga 6a3UCHUX CUMIITOMIB
(SPI-A)) Ta cTaTUCTHYHOTO METOMIB AOCTiIKeHHs [7].
CraructndyHa 0oOpoOKa JaHUX 3aCTOCOBYBAJIach ISt
BU3HAYCHHS CEpEeNHIX BEJIMYMH KUIbKICHUX Napamer-
piB, TXHIX CTaHAAPTHUX MOMUJIOK, TOCTOBIPHOCTI Bij-
MiHHOCTe# (TouHMi Meton dimepa i KyToBe MepeTBo-
perns @imepa). [ K0KHOT rpagamii JiarHOCTHIHOTO
KpPHUTEpif0 BH3HAYABCS ii BHECOK y MOCTAHOBKY Jiar-
HO3Y: po3paxoByBaiack Mipa iHpopmaTuBHOCTI Kyib-
Oaxa (MI) Ta oGuucIrOBaNHCS QiarHOCTHYHI (TIPOTHOC-
tnaHi) koedinientn (JK). Craructimuna o6pobka pe-
3yJIBTATIB MPOBOIUIACE 32 qoroMororo Excel-2010 ta
STATISTICA 6.1.

Cepen ob6crexenux nauientis 3 HC npu muzod-
peii O0yno 103 vonosikis (40,87 + 1,25) % Ta 149 xi-
HOK (59,13 + 1,51) %. Cepen namienTis 3 IIC npu mu-
30(penii Oymo obcrexeno 41 ocoba 4oIOBIUOT CTATI
(51,90 + 4,61) % ta 38 xBopux xiHouoi crarti (48,10 £

4,44) %. CtaTUCTHYHUWH aHAJi3 JO3BOJUB BCTAHOBHTH,
o0 y BHOOPIII OCHOBHOI TPYNHU KiHOK Oyjo Oinbime
(59,13 %, p = 0,023, IK = 0,90, MI = 0,05), y Toii uac
KOJIM B IPYIIi MOPIBHSHHSA II€peBakald 0COOH YOJIOBi-
yoi crari (51,90 %, p = 0,023, IK = 1,04, MI = 0,06).

Cepen maIi€HTiB OCHOBHOI Ipymu 0yio 76 oci0 y
Bii 20-29 pokis (30,16 = 1,00) %, 98 oci6 y Biui 30-
39 pokiB (38,89 + 1,21) %, 54 ocobu y Bimi 40-49 pokis
(21,43 £0,76) % Ta 24 ocobu y Bini 50-60 pokis (9,52
+0,36) %. To6TO OLTBIIICTD MAIiEHTIB OCHOBHOI IPpyNH
3HaXoIwWIach y BikoBoMmy niama3oHi 20-49 pokis. Po3z-
TOJTLT 32 BIKOM Yy TMAIli€HTIB IpyIH NOPiBHIHHS OyB Ha-
crynauM: 15 oci6 y Biri 20-29 poxkis (18,99 +2,19) %,
29 oci6 y Bimi 30-39 pokis (36,71 + 3,74) %, 22 ocodu
y Biti 40-49 pokis (27,85 + 3,03) % Ta 13 oci0 y Bimi
50-60 pokiB (16,46 + 1,93) %. To6TO OLIBLIICTE TAITiE-
HTIB TPYNHY NOPIBHAHHS 3HaXOAWJIACh Y BIKOBOMY Hia-
na3oHi 30-49 pokie. Byno moBeneHo, 10 KiTBKICTh mMa-
uieHTiB y Bili 20-29 pokiB nepeBaxkaiia cepes XBOPHX
ocHoBHOI rpyn# (30,16 %, p=0,017, JK=2,01, MI =
0,11), y To¥i yac KoM B TPYIIi MOPiBHIHHS OyJI0 OlbIIe
oci6 y Bimi 50-60 poxkis (16,46 %, p= 0,038, K =2,38,
MI = 0,08).

Oo6roBopennsi pe3yiabTatiB. OIiHKa HETATHB-
HOTO CHMIITOMOKOMIUIEKCY BKJIIOYAJia BUBUCHHS POJIi
KOMIUIEMEHTapHUX TCHXOMATOJIOTIYHUX CHUMIITOMO-
KOMIUIEKCIB, 1110 BUSIBISIOTHCS HA OYAaTKOBOMY €Tarll
mu3odpeHii K Ha JAoMaHipecTHOMY U iHILiaJbHOMY
eTari, Tak i Ha eTari 3arocTpeHHs i pemicii. Taki ckia-
JIOBI PO3MIIAIAIOTBCS K 0a3ucHi cummromu. [ligcra-
BOIO I IX BUAUICHHS nociyxwuia rinore3a E. Bleuler
(1911, 1930) mpo dpopmyBaHHS «Oa3UCHUX CHMITTOMO-
KOMIUIEKCIBY», IO BUCTYMAIX y (OPMi O3HAK — MapKe-
PpiB, BCTAaHOBIICHHA SIKHX Ha JOMaHi(eCTHOMY Ta iHIIli-
aNbHOMY eTanax CIYKHJIM HNPEIUKTOPAMH BHCOKOTO
PH3HKY II0J0 (OPMYBaHHS EHIOICHHOTO 3aXBOPIO-
BaHHSI.

BuBuenHs 6a3ucHUX cuMnToMiB y marienTis 3 HC
npu mu3odpeHii BKitoyano B cede aHaiiz adeKTHBHO-
JUHAMIYHHUX TOPYLIEHb, KOTHITUBHUX MUCQYHKIIH Ta
OLIIHKY IOPYIIEHb TMpPOLECY CHPUHHATTS Ta camo-
cupuitaarts (Tabm.1).
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TaGmuis 1

CTpyKTypHa XapaKTepUCTHKA 0a3MCHUX CUMIITOMIB Y MAIIEHTIB 3 HETATHBHOIO CHMITTOMATHKOIO MTPH 30 (peHii
OcHoBHa I'pyma mopis-
. . rpymna HSHHS
HalimenyBaHHsI IOKa3HUKIB (n = 252) (n=79) p [AK|MI
AGe] % + m|AGe] % + m
AdeKTUBHO-AMHAMIYHI OPYIIEHHS:
IlopynieHHs TOJIEPAHTHOCTI 10 MEBHUX CTPECOPiB:
Hopymgna TEPEHOCHMICTb HE3BUHAHHUX, HECTIOAIBAHMX HH| 1 o 50,40 + 1.41| 46 [58.23 + 4,76(0,0490.630,02
crenriYHIX HOBUX BUMOT
[Nopymena TOH?\]’DaHTHICTL 710 NEBHHX COMINBHUX MOBCSK-( o, 36,11+ 1.15| 55 [69.62 + 4.86(0,000[2.85/0.48
JNEHHUX CUTYaIlii
HopymeHa TIePEHOCUMICTh p06OTI/I.B yMoOBax ae(piruTy gacy 88 [34.92+1.12| 12 15,19 + 1,77/0,000(3,62/0,36
a00 Pi3HUX BUMOT, IO MIBHJIKO 3MiHIOIOTHCS
3miHa HaCcTpoOIO, eMoNiliHA YYHHICTB:
3MiHa HACTPOIO 193176,59 £ 1,48| 43 |54,43 £ 4,65|0,000]1,48|0,16
3MiHa eMOIIHHOT peakIii 44 117,46 + 0,63| 38 148,10 + 4,39|0,000}4,40]0,67
3H1/}>1<eHH51 MO3MTHBHOT EMOLIHOT peakwiii no BiHoweH 0| o, 34,52+ 1,11 64 (81,01 + 4,47/0,000[3,70[0 86
JIO 1HIIIMX
IopymenHs KorHiTHBHOI pyHKUIi Ta pyHKLil yBaru:
HesnaTHicTh po3IiIMTH yBary 11 14,37 £0,17] 5 16,33 +0,78|0,172|1,61{0,02
ITouyTTsI HAIMIPHOTO BiIBOJIIKAHHS HA MOIPa3HUKH 21 (8,33 +0,32| 46 |58,23 +4,76|0,000|8,44|2,11
TpyaHOI 3 KOHICHTPAIIIEI0 YBaru 132 152,38 +1,44| 39 |49,37 + 4,45|0,092]0,26]0,00
:}’gf{?};’iﬁ;}f‘r OO yTpUMYBATH MOCh B PO3yMi MEHII| » | g 73 4 33l 11 13,92 + 1,64{0,067[2,03(0,05
VY1oBiIbHEHE MUACIIEHHS 144 157,14 +1,49| 12 15,19 +1,77/|0,000|5,75|1,21
Hecrava «eHeprii TyMKn, IIJIECIPIMOBAHICTh TyMKH 98 (38,89 +1,21| 69 (87,34 + 3,93|0,000|3,51]0,85
KorniTusHi po3iagu:
[MigBHIIIeHA HEPITYYiCTh MO0 HE3HAYHOTO BUOOPY MiX pi- 111 |44,05 + 1.31] 63 [79.75 + 4,54]0.000[2,580 46
BHUMH aJIbTCPHATUBAMH
Hap’s311Bi IyMKH 131151,98 +1,44| 77 (97,47 +1,96/|0,000|2,73|0,62
BrokyBaHHS TyMOK 15 15,95 +0,23] 7 |8,86 +1,07]|0,128|1,73(0,03
TopyiieHHs pelenTHBHOT MOBH 56 [22,22 +0,78| 21 [26,58 + 2,88(0,086|0,78]0,02
[opymeHHs BUpa3HOT MOBH 103 140,87 +1,25| 12 |15,19 +1,77/|0,0004,30]0,55
[opyieHHsT HeraifHOTO MpHTra yBaHHS 134 153,17 +1,45| 26 |32,91 + 3,41/|0,0012,08]0,21
IlopyuieHHs CHPUHHATTS ce0e Ta 0TOYEHHSI:
3HIKEHHS 3[JATHOCTI PO3PI3HSITH Pi3HI BUIM EMOIIH 107 142,46 +1,28| 31 39,24 + 3,87/|0,092(0,34/0,01
Hmpnmega eMOILi{Ha PEAKTHBHICTb y BIANOBIAL Ha PYTHHH| 5 8,33 +0.32 44 |55.70+ 4,69(0,000/8 25(1.95
CollaJabHI B3a€MOIIT
Harmeu 1ymMoK 93 136,90+ 1,17| 65 182,28 + 4,38|0,000]3,48]0,79
Hecriiiki inei pedepenii 15 15,95 £0,23] 7 |[8,86 +£1,07/0,1281,73|0,03
3MiHEHE CIPUHHATTS 00IHYYs a00 Tija IHIIKX J0ACH 39 115,48 £0,57| 12 |15,19+ 1,77(0,142]0,08/0,00
IlopyuieHHs CIPUHHATTSA Tina:
TinecHi BiIYyTTs OHIMIHHS Ta CKYTOCTI 54 121,43+ 0,76| 21 [26,58 + 2,88(0,076/0,94/0,02
TinecHi BiIyTTs OO0 Y IEBHIK 00JIacTi 176169,84 + 1,53| 51 |64,56 + 4,86|0,074(0,34/0,01
TinecHi BITIYTTS MITPYIOTh O Ty 98 138,89+ 1,21| 64 181,01 +4,47(0,000]3,19]0,67
TinecHi BiIIyTTs HACIEKTPH30BAHOCTI 15 15,95 £0,23| 31 (39,24 + 3,87/0,000|8,19|1,36
TinecHi BIMIYTTS PYXY Y4 THCKY 28 (11,11 +0,42| 13 |16,46 +1,90/0,068|1,71]0,05
TinecHi BiMIyTTs TiJIa/9aCcTHH TiJIa, 0 3MiHIOIOTE po3Mmip | 46 18,25+ 0,66 28 35,44 + 3,60(0,001(2,88]0,25
IlopylueHHsI CIPUIHATTSA:

ELL[BI/IHISHa YYTJIMBICTh JI0 CBITJIOBUX/ONTHYHHX ITOIPa3HU- 63 [25,00+ 0,86| 32 40,51 + 3,95(0,004[2,10{0,16
dororncist 48 119,05+ 0,68| 43 |54,43 + 4,65|0,000}4,56|0,81
MIiKpOTICisi, MAKPOICist 16 16,35 +£0,24| 29 (36,71 + 3,70]/0,000|7,62|1,16
TTigBHIEHA Yy TIMBICTH 10 3BYKIB/IIYMY 59 23,41 +0,82| 22 [27,85 + 2,99(0,085|0,75]0,02
3MIHEHO IHTCHCHUBHICTB/SKICTh AKyCTHYHUX MOIPA3HUKIB 22 18,73 +0,33| 10 |12,66 +1,50(0,097]1,61]0,03
CoMaTorcuxiyHa TiIecHa JeTepCOHaTi3aIlis 23 19,13 +0,35| 21 126,58 + 2,88|0,000}4,64/0,41
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JlogaTkoBi MOpYIEeHH:
JlyMKOBI mepceBepaiii 93 136,90+ 1,17| 29 |36,71 + 3,70|0,106]0,02]0,00
3HI/£)'K6HH§I 3/1ATHOCTI PO3PI3HATH iiel Ta CIPHAHATTS, ban- 13 | 5,16 +0.20| 34 [43,04 + 4,12]0,000[9,22]1,74
Ta3ii Ta COpaByKHi CrIoraan
ITopymeHHs aOCTPAKTHOTO MHUCIICHHS 194176,98 +1,47| 62 |78,48 +4,61|0,119(0,08]0,00
IHn1i nopynieHHs 30pOBOTO CIPHITHSIITT:
Bim3pkuit Ta TeNneBi3iiHUM 3ip 7 12,78 £0,111 1 |1,27 £0,16/0,283|3,41/0,03
MeTtamopdorcii 3 1,19 £0,05 2 |2,53 +£0,32(0,253)3,28|0,02
3MiHH KOJIIPHOTO 30py 9 13,57 +0,14] 5 [6,33 +0,78|0,134]2,49]0,03
3MiHEHE CIPUIHATTS BIACHOI 0COOW MAIIEHTOM 12 14,76 +£0,19| 19 |24,05 + 2,65|0,000(7,03(0,68
ITceBOpyX 30POBHX CTHMYITIB 7 12,78 £0,11| 13 [16,46 + 1,90(0,000]7,73|0,53
Jlurutoncisi, Kocuii 3ip 3 11,19 +0,05 1 [1,27 +0,16]0,424/0,27]0,00
[TopyuieHHs OIiHKHM BiICTaHEH 4K po3MipiB 9 13,57 +0,14] 6 [7,59 *+0,92|0,078|3,28]0,07
[TopyImeHHs COPUHHSTTS MPSIMUX JTiHIH/KOHTYPIB 9 3,57 £0,14] 3 |3,80 £0,47(0,262]0,27/0,00
306epeKCHHS 30POBHUX CTHMYITIB, «Bi3yaabHa JTYHa)» 2 10,79 £0,03] 1 |1,27 £0,16(0,417]2,03|0,00
YacTkoBHH 3ip, BKIIIOYAIOUN TYHEJIBHHUH 3ip 18 | 7,14 +0,27] 10 |12,66 + 1,50)0,056|2,49|0,07
IHIIi MOpyHIEHHA CJYXOBOTO CHPUHHSATTS:
AKOa3MH 76 130,16 +1,00]127 (34,18 + 3,51]|0,087(0,54/0,01
IligTprMKa aKyCTHYHHUX CTUMYJIIB, «aKYCTHYHA JTYHA» 14 15,56 0,226 7,59 +0,92/0,161|1,36/0,01
[TopyIieHHS HIOXY, CMaKy YH JOTUKY CIIPUHHATTS 8 3,17 +£0,12117 21,52 +2,41|0,000]8,31|0,76
3axOIUICHHS YBaru ACTAISIMU TOJIS 30pYy 23 19,13 +0,35{19 |24,05+ 2,65|0,001)4,21(0,31
Tpyauouti 1z wac pyxy, o NepeBHILYIOTs NPOCTY BIICYT-|1 5 5 16 + 0207  [8.86 +1,07|0,098[2,35/0,04
HICTh KOOPAMHAITIT
BiiokyBaHHs pyxy 59 [23,41+0,82|13 16,46 +1,90]0,055(1,53|0,05
BrpaTa aBTOMaTHYHHUX HaBHUYOK 3 1,19 #+0,05/4 5,06 +0,62(0,049]6,29/0,12

Omiaka  aeKTUBHO-IWHAMIYHUX  TOPYIICHB
BKJIFOYAJIa aHaIi3 MOPYLIEHb TOJIEPAHTHOCTI 10 IEBHUX
CTpECOpiB Ta OCOOJIMBOCTI HACTPOIO i eMOLiiHOT UyT-
HOCTI y Tani€eHTiB 3 musodpenieto. Tak, cepen ocodu-
BOCTEH TOJICPAHTHOCTI 10 IEBHUX cTpecopiB y 50,40 %
MaIi€HTIB OCHOBHOI Tpymnu Ta 'y 58,23 % rpymnu mopis-
HsHHS Oynu 3aikcoBaHI MOPYIICHHS EPEHOCHUMOCTI
HEe3BUYaHNX, HECIIOIBAHIX YH CIEIH(iYHIX HOBHX
BuMoT; y 36,11 % ocHoBHOI rpymu Ta 69,62 % rpynu
MOPIBHSHHSA BU3HAYAINCh MOPYIICHHS TOJICPAHTHOCTI
JI0 TIEBHUX COIaJbHUX MOBCSKACHHUX CHUTyaliH; y
34,92 % nanienTiB ocHOBHOI rpynu 1a 'y 15,19 % nami-
€HTIB TPYIH TOPIBHAHHSA OyJIM BCTaHOBJEHI MOpY-
IICHHS TIEPEHOCUMOCTI pOoOOTH B yMOBax Jediuuty
gacy a00 pi3HUX BUMOT, [0 MIBUIKO 3MIHIOOThCS. [Ipu
[bOMY MaTeMaTH4YHe MTOPIBHSHHS ABOX IPYII IPOJEMO-
HCTpyBajio, o namienTu 3 [1C nmpu muzodpeHii Bipi-
3HSUTUCH OUIBINIOI0 KUTBKICTIO OCIO 3 HASBHICTIO MOPY-
IIEHb TOJEPAHTHOCTI /10 MEBHHUX COLIAIbHUX MOBCSK-
JIEHHUX cutyartii (69,62 %, p=0,0001, JK =2,85, MI
=0,48), y Toif yac xomu naniearu 3 HC mpu mmzodpe-
Hil - OLIBIIOIO KIJBKICTIO OCI0 3 MOPYIICHHSM IEPEHO-
CHMOCTI poOOTH B yMOBax Je(iuuTy 4acy abo pizHHX
BUMOT, III0 IIBUIIKO 3MiHIOOTECS (34,92 %, p =0,0001,
JK = 3,62, MI = 0,36).

AHai3 eMOIIHHNX KOMIIOHEHTIB a()eKTUBHO- M-
HaMiYHUX MOPYIIEHb ITOKa3aB, 0 y OLIBIIOCTI marie-
HTiB 3 HC mpu mm3odpenii ciocrepiranacs 3MiHa Ha-
ctporo (76,59 + 1,48) %, y 34,52 % Bu3Hauanach 3HU-
YKEHHsI TO3UTUBHOI €MOIIIHHOT peaKIlii 1Mo BiTHOMIEHHIO
Jo inmux ta'y 17,46 % oci6 Oyna 3adikcoBaHa 3MiHa
eMoliiHoi peakuii. ¥ Ginpimocti namienTis 3 [1IC npu
mm3odpeHii crocrepiranach 3HMKEHHS MO3UTHBHOL
eMOLIHHOT peakIil Mo BigHONIeHHO 10 iHmmX (81,01 £
4,47) %, y 54,43 % - Oyna 3adikcoBaHa 3MiHa HACTPOIO

Tay 48,10 % namienTiB - 3MiHa eMoniifHO1 peakmii. [Ipu
bOMY OYJI0 TOBEIICHO, 110 3MiHA HACTPOIO OyIIa OiIbIIT
xapakrepHa mist nauientiB 3 HC mpu mmsodpenii
(76,59 %, p=0,0001, K = 1,48, MI = 0,16), y Toif uac
konu y nauieHTiB 3 I1C npu mm3odpeHii yacrimie Bu-
3HAYAJIUCh 3HWKCHHS MMO3UTHBHOI €MOIIHHOT peakiii
1o otouyrouux (81,01 %, p=0,0001, IK = 3,70, MI =
0,86) Ta 3miHa emoriitHOi peakii (48,10 %, p=0,0001,
JK = 4,40, MI = 0,67).

Orminka 0cobIMBOCTEH MpoLeCy yBaru J03BOJIHIIA
BH3HAYHTH, IO IJIS MAIiEHTIB OCHOBHOI TpymH Oyiu
XapaKTepHi TPYAHOIII 3 KOHIeHTpamiero yBara (52,38
+ 1,44) %, ynoBinpHeHHs MuciieHHs (57,14 = 1,49) %
Ta HecTaya «eHeprii» Ta IIecpsIMOBAaHOCTI JTyMKH
(38,89 £ 1,21) %. V¥ mamienris 3 IIC npu mmzodpenii
cepell KOTHITUBHUX AUCQYHKIIH yBaru Oy BUpakeHi
HOpYIIEHHS LijecnpsiMoBaHocTi aymkH (87,34 + 3,93)
%, MOYyTTsl HAJAMIPHOTO BiIBOJIIKAHHS HA MOJIPAa3HUKH
(58,23 £ 4,76) % Ta TpyqHOII 3 KOHIIEHTPAIII€IO YBaTH
(49,37 £ 4,45) %. CraTucTUYHUI aHATi3 Pe3yJIbTATiB
MIPOJIEMOHCTPYBAaB, IO YIMOBUILHEHICTh MHCIICHHS
(57,14 %, p = 0,0001, AK = 5,75, MI = 1,21) Gyno 6i-
JIbIIIE XapaKTepHO Ul TAL€HTIB OCHOBHOI IpymH, y
TOWH Yac KOJIM IOPYLIEHHS LiJIeCHpPsMOBAHOCTI MHC-
nennst (87,34 %, p=0,0001, IK = 3,51, MI = 0,85) Ta
MOYYTTSI HAJMIPHOTO BiJBOJIKAaHHS Ha TOIPa3HUKH
(58,23 %, p = 0,0001, IK = 8,44, MI = 2,11) Gyuno
OUTBII XapaKTEPHUM IS MAI[IEHTIB IPYIH TOPiBHAHHSL.

O1iHKa KOTHITUBHHUX PO3JIaJIiB J03BOJIIA 3adiK-
cyBary, mo y mauienTis 3 HC npu muzodpenii Bu3Ha-
YaJMCh OPYIIEHHS HeraifHoTo npuraxyBaHss (53,17 £
1,45) %, naB’si3muBi gymku (51,98 + 1,44) %, ninBu-
IeHa HepinryvicTs npu BuOopi (44,05 + 1,31) % ta no-
pyuieHHs BupasHocti MoBH (40,87 + 1,25) %. Y narmie-
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HTiB 3 [1C mpu mm3odpenii cepen KOTHITUBHUX AUCPY-
HKIIIi OyJii BUpakeHi HaB’ si31uBi qyMkH (97,47 £ 1,96)
%, MiIBUILIEHA HEPILTy4icTh Ipu BUOOpi (79,75 + 4,54)
% Ta mopyIleHHs HeraiiHoro mpuragyBasHs (32,91 +
3,41) %. IlopiBHSHHS ABOX TPyl MiX COOOIO0 J103BO-
JIUJIO JIOBECTH, IO y MAI[IEHTIB OCHOBHOI rpymu Oyio
Oib1ie 0ci0 3 HasBHICTIO MOPYILEHb HEraifHOro Mpura-
nyBanHs (53,17 %, p=0,001, JK=2,08, MI =0,21) ta
nopymenHs: BupaszHocTi MmoBu (40,87 %, p = 0,0001,
JK = 4,30, MI = 0,55), y To# yac KOJH B Ipyi IOPiB-
HSHHA OyI10 OiJTbIIIe 0Ci0 3 HASBHICTIO HAaB’ I3JMBHX Y-
Mok (97,47 %, p = 0,0001, JIK = 2,73, MI = 0,62) Ta
MiABUIICHOT HEPIIIydoCTi MO0 HE3HAYHOTO BHOOpY
Mix piBHEMHU anbTepHatuBamu (79,75 %, p = 0,0001,
JK = 2,58, MI = 0,46).

AHaii3 HOpyLIIeHHS CHPUHHATTSA cebe Ta OTo-
YCHHS Cepell MAIliEHTIB 3 MU30(pPEHIEI0 MPOASMOHCT-
pyBas, o y nauientiB 3 HC npu musodpenii Bigmiva-
JIMCh 3HWKEHHS 3[1aTHOCTI PO3PI3HATH pi3HI BUAU MO-
miit (42,46 £ 1,28) % Ta HarmmBH yMoK (36,90 + 1,17)
%, a y nanienTiB 3 [1C npu mm3odpenii Oynm BupaxeHi
HaruBH TyMoK (82,28 + 4,38) %, miaBuIeHa emo-
iifHa peaKTUBHICTD Y BIATIOBiAb HA PYTHHHI COIiaibHI
B3aemoii (55,70 + 4,69) % Ta 3HIKEHHS 34aTHOCTI Po-
3pi3HATH pi3Hi Buau emoiit (39,24 + 3,87) %. CraTuc-
TUYHUU aHalli3 pe3yJIbTaTiB JO3BOJIHMB BCTAHOBUTH, IO
y nmargienTis 3 [1C npu mm3odpenii 6ymo Oinbiie ocid 3
HarummBaMu ayMmok (82,28 %, p = 0,0001, K = 3,48,
MI = 0,79) Ta migBUILICHHSIM €MOIIHHO peaKTHBHOCTI
y BIANOBib Ha pyTHHHI colianbHi B3aemoii (55,70 %,
p=0,0001, K = 8,25, MI = 1,95), Hix cepen maImieHTiB
3 HC nipu mmzodpeHii.

AHaii3 nopymeHb CIIpUHHATTS Tija IIOKa3as,
0 y OUTBIIOCTI MAIli€HTIB OCHOBHOI TPYITH BigMida-
JIMCH TiJIECHI BIAUYTTs OO0 y TIeBHUX oOnacTsix (69,84
+1,53) %, 38,89 % nanieHTiB BiJIMidaau HasIBHICTb Mi-
IpyroYMX BimuyTTiB y Tini Ta 21,43 % oci6 BigdyBamu
OHIMIHHS Ta BIAYYTTS CKYTOCTI y TiJli. Y OUIBIIOCTI Ma-
IIEHTIB IPYNU HOPIBHSIHHS CIIOCTEPIrauCh MIrpyodi
tinecHi Biguyrttst (81,01 £ 4,47) %, BimuytTs 0oJtto
(64,56 + 4,86) %, TijecHI BIIUyTTs HACICKTPU30BAHO-
cti (39,24 + 3,87) %, TinecHi BiquyTTs Tija a00 YaCTUH
TiJIa, 0 3MiHIOIOTE po3Mip (35,44 + 3,60) %. CniBcTa-
BJICHHS JBOX TPYH ITOKAa3aJ0, [0 MIrPYyIOdi TiIECH] Bi-
maytrst (81,01%, p = 0,0001, K = 3,19, MI = 0,67),
BiTUyTTS HaenekrpuzoBaHocTi (39,24 %, p = 0,0001,
JK = 8,19, MI = 1,36) Ta BigqyTTa 3MiHEHOCTI PO3Mi-
piB wactuH Tina (35,44 %, p = 0,001, JK = 2,88, MI =
0,25) Bigpiznsuto nmauientis 3 [1C npu mm3odpenii Bifg
MAIiEHTIB OCHOBHOI TPYTIH.

OrmiHKa CIPUHHATTS y MALi€HTIB 3 MHU30(QPEHIEI0
nmoka3zana, mo 25,00 % mnamienrtis 3 HC npu mmzodpe-
Hii BiAMIYaJIM MiABUINEHY YYTIWBICTH JO CBITIO-
BUX/ONTHYHHUX TOAPA3HUKIB, 23,41 % mamieHTiB cKap-
JKWJIMCH HA IIJBHUIIEHY Yy TIMBICTH 10 3BYKIiB/IIyMY Ta
y 19,05 % mamienTiB BigMivanack ¢ororcis. Y mamieH-
TiB 3 [IC npu mm3odpeHii NOpymeHHs CIPUHHATTS
NPOSIBIBUTHCE y BUMIILAL poTorcii (54,43 +4,65) %, mo-
pYILIEHb YyTIMBOCTI 10 CBITJIOBHX Ta 3ByKOBHX OApa-
3HuKiB ((40,51 + 3,95) % Ta (27,85 + 2,99) % Bixmno-
BiZTHO), Mikporcii i makporcii (36,71 = 3,70) % Ta y
BHIJISAII COMATOTICHXIYHOI TiJIECHOT NenepcoHami3anii
(26,58 = 2,88) %. byno noBeneno, mo y narienris 3 [1C

npu mm3odpeHii maBHIEHa YYTIMBICTH OO0 CBITY
(40,51 %, p = 0,004, 1K = 2,10, MI = 0,16), ¢oromcii
(54,43 %, p = 0,0001, K = 4,56, MI = 0,81), makpo-
ta mikporcii (36,71 %, p = 0,0001, AK = 7,62, MI =
1,16) Ta coMaTomnCHXi4HA TiJeCHAa JCTepCcOHAI3aIlisl
(26,58 %, p=10,0001, IK = 4,64, MI = 0,41) Gysnu Bu-
pakeHi Oinbie, Hix cepen manienTis 3 HC npu muso-
¢peHii.

Cepen T0IaTKOBHX MOpYyIIeHb y mamienTiB 3 HC
pu mr3o¢peHii Oyu BUpaXkeHi MopymeHHs adCcTpak-
THOTO MECcIeHHsA (76,98 + 1,47) %, myMKOBi TiepceBe-
pamii (36,90 + 1,17) %, mopyIIeHHs CIIyXOBOTO CIPHH-
HATTA y Burisiai akoasmis (30,16 + 1,00) % Tta 610Ky-
BaHHs pyXiB (23,41 £+ 0,82) %. VY nanienris 3 [1C npu
mm3odpenii Oynu BUpakeHI NOpyIIeHHS aOCTpakT-
Horo mucicHHs (78,48 £4,61) %, 3HIKCHHS 3AaTHOCTI
PO3pI3HATH i11el Ta cipuiHATTS, paHTa3ii Ta crpaBxHI
cnoraau (43,04 = 4,11) %, mymkoBi nepceBeparii
(36,71 £ 3,70) %, 3MiHeHE CIPUHAHATTS BIACHOT 0COOH
nanieHToM (24,05 £ 2,65) %, IceBRopyX 30pOBHX CTH-
myniB (16,46 + 1,90) %, mopymeHHS CIyXOBOTO
CHPUIHATTSA Y BUTIAAL akoa3MmiB (34,18 + 3,51) %, mo-
PYLIEHHS HIOXY, CMaKy 4u JOTHKY (21,52 +2,41) % 1a
3aXOIUICHHS yBaru AeTalsiMu 1oiist 30py (24,05 + 2,65)
%. TlopiBHAHHA OBOX TPYH JO3BOJIJIO JOBECTH, IO
3HW)KEHHS 37]aTHOCTI PO3PI3HATH ifei Ta COpUHATTS,
¢anTasii Ta cnpasxHi croragu (43,04 %, p = 0,0001,
JOK =921, MI = 1,74), 3MiHeHE CIIPUIHATTS BIACHOT
ocobu martieatom (24,05 %, p = 0,0001, IK = 7,03, MI
= 0,68), mceBnopyx 30poBux ctumyinis (16,46 %, p =
0,0001, K = 7,73, MI = 0,53), mopyuieHHs HIOXY,
cMaky uu 1oTuky (21,52 %, p=0,0001, K = 8,31, MI
= 0,76) Ta 3axOIUICHHS yBard ACTAISIMHU IONS 30pY
(24,05 %, p = 0,001, K = 4,21, MI = 0,31) 6ymno 6i-
nIIe BUpaxeHe cepen namieHTiB 3 [1C mpu mmzodpe-
Hil.

BucHoBkn.

1. BusHadeHo, o 6a3suCHI CUMIITOMH MPH IIH30-
(bpeHii OXOIUTIOITh ITMPOKUiT CHEKTpP MOPYIIEHb y KO-
THITHBHIH, adeKTHBHO-AMHAMI4HIN cdepi Ta chepi
CHPHUITHATTS 1 CAMOCIIPUIHSATTS Ta MAIOTh CBOKO CIICIIHU-
(biky B 3aJ€KHOCTI BiJl 0COOJIMBOCTEH MPOSIBY IMIH30(0-
PEHIYHOTO TIPOIECy.

2. Bynu BuAineHi TUIOBI OCOOIUBOCTI 0a3UCHUX
mopymieHs y narieHTiB 3 HC nmpu mm3odpenii:

-V coepi agpexmueno-ounamiunux nopyuens:
MOPYIIEHHS IEPEeHOCUMOCTI He3BHYaHHNX, HECTIOiBa-
HUX 4M cnenudiyanx HoBux BUMOT (50,40 %); mopy-
IIEHHS TIEPEHOCHMOCTI poOOTH B yMoOBax Jediuuty
gacy abo pizHux BuMor (34,92 %, p = 0,0001); 3mina
Hactporo (76,59 %, p = 0,0001).

-V xoenimueniii cghepi: ynoBiTbHEHICTh MHUC-
nenns (57,14 %, p = 0,0001); TpyaHOIITi 3 KOHIIGHTpaA-
uiero yBaru (52,38 %); opynieHHs! HEraifHOTo IpHra-
nyBasHs (53,17 %, p=0,001); mopymeHHs1 BUpa3HOCTI
moBH (40,87 %, p = 0,0001); HaB’ss3mmBi gymku (51,98
+ 1,44) %; nopy1ieHHs abcTpakTHOro MUcIeHHs (76,98
%); nymKoBi niepceBepaii (36,90 %).

- B cohepi cnpuiinammsi: 3HWKEHHS 31aTHOCTI
po3pi3HATH pi3HI Buau emouiil (42,46 %); BimIyTTS
6omro y meBHuX obuactsx (69,84 %); mimBurieHa ayT-
JIUBICTH JIO CBITJIOBUX Ta 3BYKOBHX Mo ipa3HuKiB (25,00
% 1a 23,41 % ); axoa3zmu (30,16 %).
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3.V mamientis 3 IIC npu musodpewii cepen 6a-
3UCHUX CUMIITOMIB OyJIM BUPaKEHi:

-V cipepi apexmusno-ounamivnux nopyuiers:
MOPYILECHHS IEPEHOCHMOCTI He3BUYaHNX, HECIIO/1iBa-
HUX 494 crenudivanx HOBUX BUMOT (58,23 %); mopy-
IICHHS TOJIEPAHTHOCTI JI0 TIEBHUX COLliaJIbHUX MOBCSIK-
JeHHUX cutyauiii (69,62 %, p=0,0001); 3HmkeHHs 110-
3UTHUBHOI eMOIiifHOT peakuii 1O BiIHOIIEHHIO 10
irmmx (81,01 %, p =0,0001); 3Mina emoniifHOi peaxii
(48,10 %, p =0,0001).

-V koenimusniu cghepi: OpyIMEHHS TiJeCIIPs-
MoBaHOCTI MucieHHs (87,34 %, p = 0,0001); mouyTTs
HaIMIpHOTO BiZJBOIKaHHS Ha noapasHukH (58,23 %, p
= 0,0001); nasBHiCTh HaB’sI3MHBUX AyMOK (97,47 %, p
=0,0001); mixBuIIeHa HEPINIYYiCTh Y CUTYyalii BHOOPY
(79,75 %, p = 0,0001); narmuBu gymox (82,28 %, p =
0,0001); nopymenHst abcrpaktHoro mucieHss (78,48
%).

- B cghepi cnputinamms: TIBUIICHHS SMOIIi-
HOI peakTHBHOCTI Y BINIMOBiIb HA PYTHHHI COIiaNIbHI
B3aemoii (55,70 %, p = 0,0001); mirpytodi TizecHi Bi-
maytTst (81,01%, p = 0,0001); BiguyTTsI HaeNEKTPU30-
BaHoCTi (39,24 %, p = 0,0001); BiguyTTS 3MIHEHOCTI
posmMipiB yactuH Tina (35,44 %, p = 0,001); doToncis
(54,43 %, p=0,0001); migBuIeHa Yy TIAUBICTH IO CBITY
(40,51 %, p = 0,004); makpo- Ta mikporcii (36,71 %, p
=0,0001); comaroncuxiyHa TiJieCHa JeTepcoHai3aIis
(26,58 %, p = 0,0001); 3HMWKEHHS 3IaTHOCTI PO3pi3-
HATH inei Ta CIpUUHATTS , (aHTa3il Ta ClpaBXkHi cHo-
raju (43,04 %, p = 0,0001); 3miHeHe CPUIAHATTS Biia-
cHOi ocobu manieHToM (24,05 %, p = 0,0001); mceBmo-
pyx 3opoBux crtumyiaiB (16,46 %, p = 0,0001);
MOPYIICHHS HIOXY, CMaKy 4M IOTHKY (21,52 %, p =
0,0001); 3axomuieHHs yBarum AETAISIMA TIOJS 30pY
(24,05 %, p =0,001).

OTpumaHi JaHi MOXYTb OyTH BHUKOPHUCTaHI IS
nokpauieHHs niarHoctuku nauientis 3 HC ta I1C npu
mm3odpeHii Ta BUOOPI TAaKTHKK Ta cTpaTerii KOopekiii
0a3MCHHUX CUMIITOMIB IpHU K30 peHii.
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Abstract

Analyzing the definition of innovation by a number of scientists, we give our solution to the concept of inno-
vation. In our understanding, innovation is a rethinking, updating of an innovative idea over a certain period of
time. Proceeding from this, we consider it correct to define innovation as "novelty", "new method", “"change", and
the innovation process as “a tool for introducing a new methodology". Another key concept of the problem of our
research is the concept of "innovative methods”. In the scientific literature, the following definition is now given
under the concept of "method": method is based on the main ways of learning and shows how to teach a certain
subject. How? So what? the influence of music in education shows the ways in which students listen to musical
works, encourage the recognition of artistic works in the highest tastes. In addition, the methodology shows new
methods of teaching singing in performing vocal choral exercises-ways to achieve a certain goal.

AHHOTAN NS

Bipkarap ransIMaap/bIH WHHOBAIMS YFBIMBIHBIH aHBIKTAMACHIH TaJJail OTHIPKIN, 013 WHHOBALUS YFHIMBIHA
o3 1emmimMiMizai 6epemis. bizaiH TyciHIriMi3ne HHHOBALU-0yJ1 OeITisi Oip yaKbIT apaibIFbIH/Ia )KaHAIIBLT U/ICSHbI
Kaiita Kapay, jxaHapty. OcblFaH cyilieHe OTBIPBIN, MHHOBAlMsHBI '»KaHaublK', "»kaHa oxic", "esrepic", an
WHHOBAIISUIBIK, TIPOIIECTi "KaHa 9ICTi €HTi3y KYpalbl'peTiHae aHBIKTay AYPHIC Jel caHalMbl3. Bi3miH 3epTrey
MOCEIIECiHIH TaFbl Oip HETi3Tr TYKBIpIMIaMachl- "HHHOBAIUSUIBIK onictep". FruteiMu onebuertepae kasip "omic”
YFBIMBI OOMBIHIIIA Kelleci aHBIKTaMa Oepiiiei: o/1ic — OKBITYIBIH HET13T1 )KOJIIapblHa HeT13IeITeH )KoHe Oenrini 6ip
MOHI Kalail OKBITY KepeKTiriH kepcereni. Kamait? am He? TopOmeneri My3bIKaHBIH ocepi CTyIEHTTEpPIIH
MY3BIKaJBIK IIBIFapMatapIbl TRIHAAY TOCUIIEPiH KOpceTei, KopKeM MIBIFapMaiapabl )KOFaphl TAIFAMMCEH TaHyFa
utepmeneiini. COHBIMEH Katap, 9JiC BOKAaJIBl XOp JKAaTTBHIFYJApBIH OPBIHAAYIA oH aWTynsl VHpEHYIIH jkKaHa
azicTepin-Oenrini 6ip MakcaTKa KeTy JKOJIapbIH KOpCeTe/i.

Keywords: music, method, innovation, educator, school, pedagogy, lesson, technology.
Kiar ce3nep: My3bika, o/iic, HHHOBAIIUsA, OlTiMrep, MEKTEI, Iearoruka, cadak, TeXHOJIOTHSI.

ByriHri TaHIa KOFaMBIMBI3/IbIH JKaHa KapKbIHMEH
JAMYBI, FBUTBIMH-TEX HUKAITBIK, TpoTpecTepIiy
JKETICTIKTepi, eTIMI3/TiH OpPKCHHETTI eNaep KaTapblHaH
KepiHyi OLtiM Oepy KyieciHe Je BIKIal eTrel KoifraHn
JKOK. XXI Facwlp HH(POPMAIIHSLITBIK KOFaM
TabaABIPBIFBIHA asK OaCKaH coTTe-aK PeciyOnnKkabIk
6inim OepymiH jkaHa XyHeci, sFHH O171iM Oepy KyHeciH
aKnaparTaHibIpy, KaHa HWHHOBAIMSLIBIK,
TEXHOJIOTHSUTAPABIH iCi KOJIFa aJIbIH]IBI.

Kasipri 3aman Tamabbl — OKBITYIBIH JKaHA
TEXHOJNOTHsIapblH ~ MeHrepy.  OKBITYyIBIH — JKaHa
TEXHOJIOTHSUIAPBIHBIH 0ipi — aKImapaTThIK TEXHOJIOTHS.
AKMapatTanasipy TEXHOJIOTUSICHIHBIH JAMYBI
Ke3eHIHJe OChl 3amaHfa call Oumimai, opi OUTIKTI
JKYMBICIITIBL  MaMaHJAPBIH  Jaspiay  OKBITYIIBIHBIH
OacTel MiHAeTI Ooyibim  TaObLIambl. Korammarsl
aKMapaTTaHJBIPY MPOIECTEPiHIH KAPKBIHIBI JIaMybI
JKaH-)KAKTBI, )KaHA TEXHOJIOTHUSHBI MEHICPICH JKCKe
TYJIFa KalbIITACTHIPYABI Tamam eremi. bimim Oepy
pedopmacel — KazakcTaHHBIH Oocekere HAKTBLIBI

KaOiJeTTUIIrH KaMTaMachl3 eTyre MYMKIHJIIK OepeTiH
aca MaHbBI3IBI KYpaJgapabIH Oipi.

Kazakcran PecniyOomukaceiaeie  [IpesnpeHTi
Hypcynran HazapOaeBteiH «XKana omemueri jxaHa
Kasakcran» attel Kazakcran xankbiHa JXonmayerHma
«Ocpl 3amanfbl OLTIM Oepy MeH KociNTiK KaiTa
Jaspiay, «mapacaTThl IKOHOMHUKAHBIH» HETi3AepiH
KaJIBIITACTBIPY, )KaHa TEXHOJIOTUSIIAPIBI, HACSIIAp MEH
Ke3KapacTapIbl naiimanany, MHHOBAIUSIIBIK
SKOHOMHKAaHBI JambITy Kaxer [l1]. bimim Oepy
pedopmachk! TaOBICHIHBIH OACTHI OJIIIIEMi — THICTI OiTiM
MeH OUIIK ajfaH eniMi3miH Ke3 KeJIreH a3aMaThbl
QJIEMHIH Ke3 KeJITCH eNiHe KaXKEeTKE KapalThIH MaMaH
OonaTbIHIAK JIeHrelre KeTepilmy OOJBIT TaObLIAIBD»
neniared. CoHbIMEH KaTap OYKUT enimi3 OobIHIIA
QIIEMJIIK CTaHIApTTap ACHreHiHAe camaibl OuTiM Oepy
KBI3METIH KepceTyre Koi Kerkizy, On-line Tociminme

OKBITY  TOXIpUOECIH IaMBITHII, eJiMi3ne  OKy
TeJIeAUAAPEIH KYPY, OKy ’KocHapiapblHa
KapaTBUIBICTAaHy FBUIBIMAAPHl  OOWBIHINA, OipiHmIi
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Ke3eKTe, MarTeMaTHKa MeH aKhmapaTTaHIplpyJaH  Kaitamam erTil, cypakTapra TaFbl Ja jkayanm Oepefi.
KOCBIMIIIA CaraTTap HEMece MOHJEP €HTi3y KaxeTTiriH ~ OKBITYOsIH OyJ  TypiHE Heri3 OONFaH  OKYy
baca aiiTtel. music, method, innovation, educator, OaFgapiamacel OKYy MaTEpHANbIH, OHBI MEHIepy
school, pedagogy, lesson, technology. OapBICHIHIAFBl  OKYIIBIHBIH  iC-OPEKETiH, TeKCepy

3amaH TanmaObl OKy YpZiCiHAE KOMIBIOTEPIIK  TYpJepiH o6ip TOPTINIEH peTKeKenTipeai.

TEXHOJIOTHSIHBI €HTi3y, OHBI KeH KeJieMJe KOJIAaHyIbl
KakeT ereli. KOMIBIOTEPIiK TEXHOJIOTHSHBI KOJJIaHy
OKBITyFa apHajfaH MNPOrpaMMalIbIK KaOIbIKTapbl
(3MeKTpOHIBIK OKyJBIKTap T.0.) cabakra THiMAi
KOJIJaHy TII0H MYyFaliMIepiHiH MOJ ToXipuOeciH,
I3MEHICIH, OMICTeMENiK IeOepIirin KaxeT eTemi.
My3bika cabarbIHIa OKY KYMBICBIH YHBIMIACTBIPY IBIH
HETi3Ti Typli — CBIHBINTHIK cabak Kyheci ekeHi
Oopimiszre  MoiM. Ocbiran  opail  cabaKThIH
KaJBINTACKaH OCTYPIl TYpiHEH Oacka, TOCTYpiii emec
cabakrap Typyepi ne maiima 6oxyaa. Omap kebiHece
OKBITY/IBIH JKaHAIlla dICTEepPiHe HETI3JeNin KYphUIya.
Omnparbl MakcaTsl - apOip cabaKThIH OKY - TOpOHMENiK
MYMKIHIIUTIKTEpIH €CKepe OTBIPBIN, OHBI KaHa
camayblK CaThlFa KeTepy. ByriHie OKBITY >KYMBICBIH
OChIIalf YHBIMIACTBIPY MEH QJIICTIH >KaHAIBIFBl Oacka
ycTa3mapiblH JKaHa JKarjgaiira OalllaHBICTBI OKYy-
TopOve MPOLECiH MIBIFaPMAIIBIIBIKIICH MaliJaaHy IbIH
Herisri emmemine aifHamyga. OKBITYOBIH JKaHa
WHHOBAIIISUIBIK  QMICTepl MEHiI IOHTe OailylaHBICTHI
JKaHa TEXHOJIOTHsUIApAbl MaijanaHyra HTepMesIenai.
VHHOBanusi JereH yFbIM JIATBIH TUTIHAE YKaHAPTY,
JKaHAJIBIK, ©3repic eHTri3y JereH TYCIHIKTI Oimipesni.
OHbIH MoHI — O11iM Oepyre JKoHe 03/1iriHeH OiliM alyFa
HETi3MeNreH KaOunerti mambitazpl. Kasipri TaHma
OKYIIBI-  aKMapaTleH  KapyJlaHFaH, >KaH-)KaKTbl
nmambrraH TyrFa. OHBIH OUTIMAIK KaOieTTepiH JaMbITy
YIIiH OONamraK MyFajgiMzaep KaH-)KaKThl KapyJlaHFaH
Oomysr kepek. «bamara OimiMm OepreHzme, aibICTaH
JKaKbIHFA, TAHBICTAH JKATKa KOIIiIl, jkaHa OLIiM/Ii ecKi
Oimimre Oaiimam Oepy kepek» - nmen M. JKymabaes
aliTkangai [2], OKBITY MpPOIECiHE JKaHA KO3KapacIeH
Kapay kepek. CBIH TYPFHICHIHAH OMayIsl YHpeHTeH
OKymbl  «OKyIIBI-)KaHa — TEXHOJIOTHsUIap-MyFalliM»
JKYHECiH KaJIBINTacThIPaAbl, OKYIIBI-0acThl TyJIFa,
JKaHa TAaKBIPBINTHI aKMapaT Ke3i — KOMITbIOTEpJICH
OKBII, KaXXETTI MAJIMETTepJi JAdmTepiepine Tycipim,
MyFaiiMre Oepe anaTblHOAH TYCIHIKIIEH Keyi,
TEXHHUKAJBIK OKBITY aMaJl d/lic-TaCuIAepl OKyIIbl MEH
ycTa3 OIpTYTACTBIFBIH KaXXeT eTill, eKeyiH Je
TBIHBIMCBI3  i37€HIMIIa3abIkKa Oaymuapl. bamaHbig
KaH/ai 1a 00IMachIH IIBIFApPMaHbl OKybIHa OeTOYpBIC
JKacall, OJaH opi 3epTreyiHe, i3IeHyiHe Oarmap
kepceteni. TexXHMKanblK  OKBITY  amMall  9ic-
TOCUTAEpiHIH My3bIKa IOHIHE BIKIANbI, dCepi IIEKCi3.
On OamaHBIH epKiH OWIayblHAa, Y3IIKCI3 JKYMBIC
’KacayblHa XKOJI alaabl. MekTenrte My3bika cadarbIHIa
WMHHOBAIMSUIBIK SICTEp/i MaiijananyiblH, OKbITYIbIH
HETI3Ti MaKcaThl - OKBITy MPOIECiH OacKapyabl
KETUIIIPY, TEKCepyIeH 03iH-031 TeKcepyTre, OKBITYAaH
©31H-631 OKBITYFa Kelly. KoMIbIoTepITiK OKBITYAa XKaHa
OarapiaHraH OKYJIBIKTap, OKBITY KyXKaTTapbl, YHpeTy
(okpITY) MalIHaIAJIapEI KOJIJIaHBUIAIbI.
KoMmbroTepslik  OKBITYZIBIH  €peKIIeNIKTepi:  OKYy
MaTepHaJbl )KeKe JIOTHKAIIBI OeJIIeKkTepre Oemnei; op
OemiMai MEHrepreH COH, OKYyIIBI ©37iriHeH TecT-
cypakTapra jkayam Oepefi; Iypbic >kayam Oepince,
Keneci OeniMre oTeli; xkayan Kate Oojca, e31 6emimMai

Barnapnamarnan OKbITY/IbIH KYIITI )KaKTaphbl:

- OKY MaTepHaJbIHbIH OOJIIEKTeHLTY];

- OKYIIBIHBIH O€JICeH/I1 031HIK KYMBICHI;

- TYPaKTHI TEKCEPY;

- OKBITy KapKbIHBI
KeJIEMiHIH JapanaHyFl;

- TEXHHUKAJBIK OKBITY KYpalJapblH Nalganany;

- OKYIIBUTApJBIH JIOTHKAIBIK oitnay KaOiteTiH
apTTHIpabl;

- OKY €HOETiHE KbI3BbIFYIIBUIBIFBIH apPTTHIPA/IbL;

- oJlapAbl ©3AIriHeH caHajbl JKYMBIC icTeyre
y#pereni;

- Oepik OiniMre, OKBITYIBIH KOFapbl HOTHIKECIHE
KETKI3ei.

MakcaTbIMbI3 MBIHAa 9PEKETTEp apKbUIBI XKy3ere
acamel: CHIHM OWay, epKiH ceifney, i3[eHic,
OenceHmimik, oif Oemicy, TYIFa apajiblK KaThIHAC.
KyTinetin HoTIIXRE:

- OKyIIIBUIAp KOPKEM, MOHEPIIi COMeyTe Tocemesi;

- IIBIFapPMAIIBIIBIK )KYMBICKa OeJICeHe apaacaibl;

- IYHHETaHBIMBI KeHele1;

- Ma3MyHJaMaHbIH OapiblK TYPiH KbI3BIFbII
OpBIHIANABL;

- OlTiM carmackl apTajibl.

An  goctypmi  cabak  Ke3iHAE — OKYIIBLIAp
OeceHalIri ToMeH OONaTHIHALIFBIH OlIEMI3, OMTKEH]
OipcapbIHIBI cabaKTap OKYIIBUIAPIB! >KaJIBIKTBIPAIBI.
TOT (TeXHUKANBIK OKBITY TOCLIACP1) OMICTEPiH OKBIII-
YiipeHe keme OinmiM Oepy jKyHeciHe, acipece My3bIKa
MOHIHEH THIMII JKaKTaphl KOl AETeH MIeHIiMIeMis.
TOT crpaTterusiapbl koHE 13TUICHOIPYAI KO3ICHTIH
OKBITYJIBIH JKaHa TEXHOJIOTHSUIAPBIH €HTi3€ OTBIPHII,
©3iH JaMmbiTa aJaThlH YHEMI KETUIMIPY apKbUIbI €3
OarpIT OariapblH alKbIHIAN aNaThlH OKYLIbI TYJIFACHIH
KaJIbInTacThipaabl. OCBbl  TEXHOJIOTHSHBI — cabakra
naiananFanaa 013 MbIHAIAM HOTKEIEPIi KYTEMi3:

- o3 KabimerrepiHe Kapail MEMIIEKETTIK
CTaHIAPTTHI camalbl OiTiM;

- epKiH opi CBIHH Oiyail OineTiH, OeJCeH i KoHe
OLTIKTI;

- ©31H-031 TaHW aNaThIH, ©3IiHE CCHE OTHIPHIIMI,
OliMiHE XKayalKepIIiTiKIIeH KapaiThIH;

- OKy TIpomeci Ke3iHme  amFaH  Typii
MYMKIHIIKTEPIH ©3€KTi Macelenep/i Lenryie TaHai
JKOHE KOJIZIaHa aJlaThiH;

- ©3 MYMKIHJITIiHIIIE CEHIM/I JKOHE XKOFaphl Oara
OeperiH;

- TAaHBIM/IBIK O€JICEeHAIIITI KOFapHI,

©3- iciHE CHBIM TYpFBIIAH Kapail OUIeTiH TyiFa
Gonapl.

«TexHonorusi» rpekTiH «teche»- eHep, medepiik
xoHe «logos»- FBUIBIM JIET€H CO3IHEH HIBIKKaH, SFHU
«1e0eplTik Typajbl FIIBIM» AETeH MarHaHbl OUIipe.
OKBITY TEXHOJIOTHSCHI MEH 9JliCTeMe FBUIBIMBI Oip-
OipiMEH TBHIFBI3 OailyIAHBICTBI. OMiCTeMe FBHUIBIMBI
«Heni oxpiTy Kepek?», «He yImiH OKBITY Kepex?y,
«Kamali OKpITy Kepek?» JIeTeH Cypakrapfa jkayan
i3mece, OKBITY TexHONormsicel «Kamaii HoTmken

MEH OKy MaTepHajbl
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OKBITYFa 00J1aJIp1?» IETE€H MOCEIICHIH MISTIMIiH 13ASHIi.
OnapnaslH Makcatbl Oip, SFHH OKBITYIBIH THIMII
JKOJIAPBIH KapacThipy. OKBITYIBIH THIMJI JKOJAAPHI
OKBITYJIBIH Op TYPJIi 9JicTepi apKbLIbl AaHBIKTAA B,

Byriari TaHga OKy TpOIECIHAE OKBITYIBIH
KaJIBINTACKaH HEri3ri oIiCTepiMEH KaTap OKBITYJbIH
JKaHa QJICTepl, SIFHU WHHOBAIMSIIBIK QMICTEPl Je JKui
Koymaneuiagbl. OKy TPOIECIHAC OKBITYIBIH O3bIK
TEXHOJIOTHACHIH KOJJaHy — OYTiHT1 KYHHIH ©3eKTi
Moceneci. COHOBIKTaH 1a My3bIKa MyFaJiMIepi YHEMI
i3menic  ycrimme. Omap 3amaH TanmaOpiHA — cait
OKYyIIBUTApIBIH OUTIMIH TEpeHOeTy VIIiH, My3bIKara
JIeTeH KBI3BIFYIIBUTBIFBIH apTTBIPy YOIIH Kl eHOeK
eryze. MekrenTe My3blka cabarbiHaa 6acThl Tanadbl —
cabaKTbIH camachlH apTThIpa OTHIPBIN cadak Typiepi
MEH OJICTEpiH TaHBIMJBUIBIK, OUTIMIITIK JCHrewre
xkeTkizy. Ockl MaKcaTTa My3bIKa IIOHIHIH MyFraiiMaepi
cabak oTy ONmICTepiH TOJBIKTHIPHIN, Op YaKbITTa
i3neHicre Oonaspl. Kasipri yakpIT TanaOblHa cai,
cabakTel JKaHama YHWBIMIACTHIPHIN, ©3IHAIK THIH
I3[ICHICTEepre TANIBIHBIT OTHIpaMbI3. My3biKa cabarbl
OTKIi3y OapbICBIHIA OKYIIBLTAPIBI XaITBIK
MIeIarOTUKACHl HETi3iHIe TopOwmenen, OKyIIbUIapAbIH
cabakka KBI3BIFYBIH apTTHIPHIN, cabak Oepy omiciHIH
THIMAI TYpJiepiH mNalgamaHeim kememi3. bi3, ic-
TOXIpHOE OTKI3y OapbhIChIHIA, KOJAaHATHIH Ca0aKThIH
JKaHa Typiepi Jie caDakThIH Ma3MyHbBIH, MaKcaTblHa,
KYpy OapbICblHAa Kapail IaMbITHaJbl casxar cabak,
epreri caiipic cabak, OHBIH, JXapbiC cabarbl, TECT
omiciMeH eoTkizimin kenemi. KeHIHEH KOJIIaHBUIBII
JKYPTEH TeXHOJOTHIIapAbIH 0ipi — «My3biKa cabaFbIH
JEHTSHITIIK OKBITY TEXHOJOTHSICHEY. Byl TeXHOIoTHs
OKYIIBUTAPIBIH 13ACHYMIUTK, ©3IHIIK JXYMBIC iCTey,
OimiMai camanel KaObUIay, IIBIFAPMAIIBUTBIKTAPBIH
apTTBIpa TyCcyre OaFbITTaiIbl, MOCENeHI THIMIL
MIeTyOiH  JKaHa  MYMKIHIOIKTepiH  aHBIKTalabl.
B.Il.becnianbko OKy MaTepHaliblH MEHrepydiH 4
JIEHTeHiH YChIHAbI:

1. OKymBIIBIK (YIEHHYECKUH);

2. AnropuTMIIK (aNTOPUTMUYECKU);

3. OBpHUCTHKANBIK (IBPUCTHUECKUIN);

4. llIsrrapMaribIblK (TBOpUECKUit) [3].

Famemm OKYIIBUIBIK ~ JIeHTeHIeH Oacram
MIBIFAPMAIIBUIBIK JCHIeWre AeHiHTI NaMy KecTeciH
Oputaii kepceremi. OKyImIBUIBIK JAeHredne OiMiMHIH
Oepiyi, JEHrelJIiK TarchIpMaNapIblH iCKe achIPBLTYEI
Oarmapmama TanaOblHA ColfKecTiriHe OailIaHBICTHI.
AJTOPUTMIIK JeHreiine OKy MaTepHalIapbIHBIH
TYCIHIKTLJIr, Ma3MyHbI JEHIEeHIIK TarchlpMaiap/ by
KYpAeleHe TYCYiHeH aHFapblIajbl. DBPUCTHKAIBIK
JeHreline 6imiMHAIH Oepinyi )KyHemiiri, cabaKTacThIFbI,
IBISHIPYIIUIIK epeKIIelNiri 6ackiM OOJIbIN, ASHTEHITIK
TAICHIPMAIAPAbIH TaHBIMABIK JKaFbIHAH JKETLIyiHE,
TEepEeHACTUTyiHe  alpBIKIIa Ha3ap  ayJapbUiajbl.
[IerrapMaIbuIbIK ACHTelae OaTaHbIH TaPBIHIBLTBIFEI,
TaJaHTEHI, TaTChIpMaJTap a6l OpBIHIAY IaFbI
13/ICHIMITa3/IbIFbl TAHBIMABIK, PYXaHU HHTEIEKTYaJIbIK
mebeprrikke YIITACaIBI. CoHBIMEH, OKBITY
TEXHOJIOTHACH OYPHIHHAH KeJle )KaTKaH KIaCCHUKAIBIK
MeIarOTUKa JKETICTIKTEpiH MaiijajiaHa OTBIPHIN, OHBI
KaHa 9M[ICTEPMEH OaWBITHIN, OLTIM aiTy/Ibl OKYIIBIHBIH
©31H/IIK iC-opeKeTTepi apKpIIBl YHBIMAACTHIPY OB TaJIAIl
eremi. Cabak Ke3iHAe JEHTEWiK TarcelpMaiap

OpbIHIay OapbIChIHAA OKYIIBI TOMEHT1 JeHreni
OpBIHJAN KaHa IIeKTedyi MYMKiH Hemece OipHeme
JeHren TaIChIPMaChIH YKBINTBUIBIKIICH,
KayarKeplIiliKIIeH MEHrepyi MYMKIiH.

Erep a3 yakpITTBIH iIIiH/AE OKYIIBI KOIT TallCHIpMa
OpPBIHIAN  YIrepce, OJ  OKYIIBIHBIH  1CKEpJIIri,
mebepiiri, OeNCeHAImiri MeH KaOiIeTTUIr >KOFaphl.
OKyIIBIHBIH OCBIH/AM 3€pEeKTIriH OlaH api JambITy
YIIiH 1€ JAEHTeWTiK TarcelpManap KaxeT. Myraiim
JEHTeIITiK TalchIpManap apKbUIBI cabak Ke3eHIepiHae
OKYIIBIHBIH  TAHBIMIBIK  OWBIH,  OCJICeHIUTITiH,
WKEMAITIH  apTTBIPY JKYMBICTApBIH  IIeOEpIiKIIeH
Kyprize amagpl. [IeHreisik TarmcblpMa HeTi3iHAe OKy
OOBEKTUIEpiHIH TEpeH Je IIbIFapMallblUIbIK — apa
KaTbIHAChl eckepineni. OKyIIbIHBIH ©3iH 031 TaHybIHa,
03 KYHiH 031 ce3iHyiHe, 13/IeHIMIa3IbIK TyAbIPaThIHAAN
QNIEYMETTIK — MOJEHM KEHICTIK jKacay Kaxer.
JIeHreilik OKBITY TEXHOJIOTHSCHIH KeJeciZied KbUIBII
KongaHaMbi3. OKyIIbUTapFa JSHICHIIIK TanchipMaiap
Oepimeni. JIeHreWimik TamcelpManap YII JeHrenae
JKYpri3iieni. ©Op CHIHBINTA OKYIIBUIAPIBIH 63 OeTiMeH
KYPTI3T€H IKYMBICTaphl TOKCAHIBIK KOPBITHIHJIBI
JKYMBICTaphI, 0aKbIIay >KYMBICTAPBI €CEIIKE AJIBIHAMIBL.
Op OKYIIBIHBIH JKeKe JaMYBIHBIH KOPCETKIlli

xacamanel. OKymbsl ©3iH -e31 Oaxpumaimpl. JKbur
COHBIH/IA ap OKYIIIBIHBIH o11imM camnachbl
KOPBITBIHAbIIaHAIBL. JKbUT  OOHBI  KYpBUIFAaH op

OKYIIBIHBIH OUTIM canachlHblH MOHUTOPUHTICIHEH
OHBIH OLTIM JieHreii aHbIKTanapl. OKYyIIbl KbUT OOMBI
©31HIH KalblC KaJFaH »JKAKTapblH €CeNKe aJblll
oTblpansl. JIeHreimk — TamcelpManapasl - Kypyra
KOHBUTATBIH TajanTap MbIHAgai: - OipiHIIiICH,
MYFaIiM JEHISHIIIK TanchlpMa KYPbUIATBIH CHIHBINTHIH
OaraapiamMachlH, MEMJICKETTIK, CTAHAAPTTHI, 0a3albIK
OKY YKOCTIapBIH TOJIBIK 01Tyl THIC;

- eKIHIIIIeH, OKYIIBIHBIH (PH3H0 —ICHXOJOT ASITBIK
epekmieniri, Kabumeri, OUTiIM JeHreii Haszapra
QJIBIHFAHbI JKOH;

- YIIiHIIIEH, OKYIIbLIap/AbIH 0acka MoHAEpICH
anFaH OUTIMZEpl eCKepilin, IoHAPAJbIK OaiIaHbIC
JKY3ere achIpbUIaJIbl;

- TOpTIHIIJACH, [ISHreiNlik  TamchipMaiap
KBI3BIKTHI, OallaHbIH oOifay KaOiNeTiH IaMBITaTHIH,
KOPKEM/IIT1 JKOFaphI, TiJi TYCIHIKTI OOIYBI KaXKeT;

- OeciHmigeH,  TamcelpMaiap  OipTiHaen
KYpHENeHe KelNill, OKYIIBIHBIH JKeKe TYJIFAIIBIK
KaCHeTiH KaJbINTACTBIPy MakcaTblHa Cail Ma3MyHBI
TEepEH, )KaH-)KaKThl OOJIFaHBI JKOH.

Jenreitnik TarchIpManap JIereHimi3-
OKYyIIBUIAPJBIH  Oiyay, ceiyiey, ecTy KaOuleTiH
JIAMBITAThIH, QNIEYMETTIK KO3KapachlH
KaJIbIITaCThIPaThIH, I3ICHyIIJTIKKE 0aynuTHIH,

JKSHIUJIIGH KHUBIHFA, KapamaibIMHaH Kypzelire kxapai
caThUIbl TYpJE OpPBIHIANATBIH >KYMBICTap XKyieci.
MyHzaif  KyYMBICTap  JKYHeci TepT  JIEHreHiik
TarceIpMaNapIaH TYpajbl: Oipinmi JieHrei
TamcelpMaNapbl  OUTIMHIH ~ MHHUMAJJBIK  IIeri,
MEMJIEKETTIK CTaHJIapT TanabblHa calikec, Oarnapiama
MeJIepiHeH ACIIalThIH, OKYIIBIHBIH xKac
epeKmIeNikTepine cail  Oonagpl; eKiHINI JeHrei
TaTliChIpMayiapbl  TYpJIGHIN,  KYpAEJIeHe  Tycenl.
Oxymibutap CBIHBIII OarmapiamachiHa cai
TaKBIPBINITAP/IBI  MEHrepy OapbIChIHIA KYMBICTBIH
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OapnbIk TypiiepiMeH TaHbIcanbl. OKymisl €3 OeTiMeH
i3meHenmi, Keke KaOimeTiHe Kapalh eHOeK eTeli.
OKyWIBIHBIH BIKBUIACKI ©CEAl, COMieyi, MYy3bIKaHbI
TYCiHY1, KaObLIaybl, aclianTta opbIHIay KepCeTKIITepi
MIHJETTI JeHTeiIeH onjeKaiina Korapbel OoJajbl.
OcpIiHai TananTapra OaiaHbICTBl OKYIIBI MY3bIKaHbI
JIypbIc KaObUIIAy, MY3BIKAJIBIK OUTIMI TOJBIKTHIPY,
CYpaKKa jkayan, MYy3bIKaJbIK IHaJIOT KYPY CHSKTHI
TaTiChIpMaNapabl epKiH MEHrepe OacTaipl; YIIiHII
JEHrel TancelpMayapbl TaHBIMIBIK —i3A€HY, allFaH
Oimimai JkWHaKTay, OekiTyre OarpITTaimamel. by
TalChIpManap OKYIIBUIAPABIH IIOHTE JIOPEKECiHiH
JKorapel OONybIMEH, OalaHBIH ©3 JKeKe OacBHIHBIH
OernceHniniriMeH o3 iciHe Tamnay »acail OiryiMeH,
OimiMmi  JkaHa OKarmaiira cail  malganaHybIMEH
cunarranaabl. OJx OpeIHIay; CypeTTey; acmanra oiHay,
oprara OaiinaHBICTBI OeliHeney TamchlpMalapbiH
opbiHmaiapl. Curyanusra OalnaHbICTBI 9p  TYpIl
HyCKaja IUajor Kypanabl. My3bIKaJIBIK TaKbIPHIObI
OoifplHIIa cypak KosaAbl. Tampay, JKHHaKray,
CaIBICTBIPY JKYMBICTAPBIH Kyprizeni. TaHBIMABIK —
13[ICHy TYpAETi )KYMBICTap bl iCKE aCBIPHII, 63 OeTiMeH
opbiHAaiAbl.  OKywmbl  YMpEeHreH  MY3BIKaJIbIK
MaTepuaiaH e3iHIIe TY)KbIPBIM jKacayFa YMTBUIa bl
Bipinmi caThlma  OKymIBI ~ MYFalliM  KeMeETIMEH
OarmapiamMa OOWBIHIIIA THUSHAKTHI OUTIM anajgel, HE
OKFICa, COHBI KalTanan aiiTeIn oepeni,
OpBIHIAYIIBIIBIK KbI3MET aTKapaabl. ExiHOI cateiga
OChl ajJfaH OUIMIH  TepeHJeTin, TYpJIEHIpII,
©3repTUIreH TalchipManap OpbIHIAY apKbUIbl OKYIIBI
o3 OeTiMeH eHOek eTemi. YIIIHII caThIga TaHBIMIBIK-
I37IeHy JKOJIBIHJAFbI TalChlpMaliap OpbIHAAIN, Oana e3
TYXKBIPBIMBIH ~ Jkacaiinpl. COHBIMEH  II€Jaroruka
UTIMiHIE KONIAHBUIATHIH JCHTEWIIK TamlchklpManap
ApKBUTBI OKBITY IETeHIMIi3 — OKBITY YPAICiHIH Oenrimi
TYpi KOHEe camanbl  OKBITyIbl  YHBIMIIACTBIPY
(opManapeIHBIH ~ JKUBIHTBIFBI,  OKBITY  JKYHeci.
OKylIbUIapAbIH  MY3BIKQIBIK TUIH JaMBITY YIIiH
JKYPTi3UIETIH ASHreiIiK Tanceipmaiap — Oip jKaFbIHaH,

OKYIIIBIHBIH OiTiMiH JaMBITYIIBI, all €KiHII JKaFbIHaH,
omicTeMenik MiHIETTep Il )Ky3ere achIpyIilbl.

Jambriran  empepueri OutiMm  Oepy  kyleciHae
epeKIIe MaHBI3ABl MacelenepaiH Oipi - OKBITYIbI
aKnaparTaHAbIpy, SFHH OKY YpJICiHAE aKmNapaTThIK
TeXHOJOTHsUIap/ibl Nainanany. Kasipri Tanaa enimizzie
OutiM Oepy IKYHeciHIE IKAHANIBUIABIK KaTapblHA
aKIMapaTThIK KCHICTIKTI KYpy SHTI31III.
AxnapaTTaHIpIpy JKaFAaibIHIA OKYIIBIIap MEHIEpyTe
THicTi OiniM, OLTIK, TaFIBIHBIH KeJeMi KYHHEH KYHTe
apTHIIT, Ma3MYHHI e3repil oTeIp. binim 6epy camacsiHga
aKMapaTThIK TEXHOJOTHSIApAbl MaifanaHy apKbLIbI
OUTIMHIH camacelH apTTBIpy, OlmiM Oepy ypaiciH
UHTEHCH(UKANUsIay MEH  MOJCpPHU3ALMSIAY IbIH
THIMJII TOCUIIEPI i3MecTipinye.

Mexkrenre MYy3bIKa ca0arbIH/A JKaHa
WHHOBALVSUIBIK TEXHOJIOTHSUIApAbl MaijanaHny MeH
OKYIIBUIAPJBIH ~ LIBIFAPMAIIBbUIBIK  KY3ipeTTiNiriH
KaJIBIITACTRIPY —OacThl MakcaThl OOJBIN TaObLIAIBI.
Kasipri 3amaH  TamaObplHa  caif  aKmapaTTHIK
TEXHOJIOTHSUIAPABI, 3TEKTPOHBIK OKYJIBIKTAP/IbI KOHE
HMHTEPHET pecypcTapAbl NalaanaHy OKYIIBIHBIH OLUTIM
Oepy YpZiciHIe MIBIFapMaIIbUIbIK KaOlIeTiH TaMBITyFa
MYMKIHJIIK OEpEeTiHIITiH MOJ.
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This article explores the Direct Method in English language teaching, emphasizing its practical application
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dent English speakers and advocating for its adaptation to diverse educational contexts.
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Introduction

The landscape of language teaching has been con-
tinually reshaped by various methodologies, each leav-
ing its distinct imprint. Among these, the Direct
Method, also known as the Natural Method, stands out
for its unique approach and enduring influence.
Emerged in the late 19th and early 20th centuries as a
reaction against the grammar-translation method, the
Direct Method revolutionized the way languages are
taught. It was propelled by the notion that language
should be taught without translation, focusing instead
on immersion and direct association between concepts
and the target language.

At the heart of the Direct Method lies its emphasis
on learning through direct exposure to the language.
This method advocates for teaching vocabulary and
grammar in context, primarily through oral interaction.
It seeks to mimic the natural process of language acqui-
sition, similar to how one learns their native tongue —
through listening, speaking, and gradually, reading and
writing, without reliance on one’s native language for
translation. This approach has shown to be particularly
effective in developing fluency and conversational
skills, as it encourages learners to think and respond in
the target language.

In today's globalized world, the relevance of the
Direct Method has only magnified. With the rise of dig-
ital communication and the increasing interconnectiv-
ity of societies, the ability to speak and understand a
foreign language fluently has become a valuable skill.
English, in particular, as a global lingua franca, sees a
vast number of learners and educators grappling with
the most effective ways to teach and learn it.

This article aims to delve into the dynamics of the
Direct Method, specifically in the context of English
language education. We will explore a range of effec-
tive techniques that educators can employ within the
Direct Method framework to enhance their teaching ef-
ficacy and facilitate a more engaging, immersive, and
ultimately, successful learning experience for their stu-
dents. From leveraging the power of oral communica-
tion to employing contemporary tools and resources,

this exploration seeks to equip English language educa-
tors with practical strategies to harness the full potential
of the Direct Method in their classrooms.

Section 1: Understanding the Direct Method

The Direct Method, a pedagogical approach to
language teaching, emphasizes direct engagement with
the target language without the intermediary of the stu-
dents' native language. This method, rooted in the belief
that language learning should mimic the natural process
of native language acquisition, centers around three
core principles: immersion in the target language, focus
on oral skills, and learning grammar inductively.

In this method, everyday speech and vocabulary
are prioritized. The approach diverges from traditional
grammar-focused methods by teaching grammar
through its use in context rather than through explicit
rules. This practical exposure allows students to intui-
tively grasp grammatical structures as they actively use
the language. The Direct Method also eschews the use
of students' native language in the classroom. Instead,
it encourages the constant use of the target language,
facilitating a more immersive learning environment.
This aspect is particularly crucial in enhancing the stu-
dents' listening and speaking skills, key components of
language fluency.

This methodology stands in stark contrast to tradi-
tional grammar-translation methods, which heavily rely
on the students' native language for explanations and
translations. While grammar-translation approaches
prioritize reading and writing, often focusing on the
grammatical rules and the translation of texts, the Di-
rect Method fosters a more holistic, communicative
competence. It aligns more closely with contemporary
pedagogical perspectives, which advocate for active
language use and real-life communication skills. The
efficacy of such immersive and practical approaches to
language teaching has been acknowledged in recent
studies, including Hasan Alisoy Huseyn Oglu's 2023
research, "Task-Based Teaching, Learning, and As-
sessment in ELT: A Case Study of Innovative Prac-
tices," which highlights the importance of engaging,
context-based language learning strategies (Huseyn
Oglu, 2023).
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Section 1: Understanding the Direct Method

The Direct Method in language teaching, widely
adopted in institutions like Nakhchivan State Univer-
sity, represents a significant departure from traditional
language instruction techniques. It is characterized by
its emphasis on direct engagement with the target lan-
guage, eschewing the use of the student's native lan-
guage. This approach, which mirrors the natural pro-
cess of native language acquisition, is underpinned by
three fundamental principles: immersion in the target
language, a focus on oral skills, and the inductive learn-
ing of grammar.

A key feature of the Direct Method is its prioriti-
zation of everyday speech and vocabulary. Grammar is
taught through usage and context, not through rules, al-
lowing students to intuitively grasp language struc-
tures. This practical application is in stark contrast to
the grammar-translation method, which relies heavily
on native language for explanations and translations.
The Direct Method fosters holistic communicative
competence, emphasizing the importance of listening
and speaking skills by maintaining an environment
where the target language is used exclusively.

This method's efficacy is supported by modern
pedagogical research, which advocates for active lan-
guage use and real-life communication skills in lan-
guage learning. Studies conducted in diverse educa-
tional settings, including those at Nakhchivan State
University, have demonstrated the benefits of immer-
sive language teaching techniques. Additionally, the ef-
fectiveness of context-based language learning strate-
gies is echoed in the work of renowned scholars in the
field. For instance, Larsen-Freeman and Anderson
(2011) highlight the effectiveness of interactive and
communicative approaches in language teaching, align-
ing with the principles of the Direct Method. Similarly,
the research of Brown (2014) underscores the signifi-
cance of practical language application in fostering lan-
guage proficiency.

Section 3: Classroom Management and the Di-
rect Method

Effective classroom management is crucial in im-
plementing the Direct Method in English language
teaching. The environment and interactions within the
classroom play a pivotal role in facilitating the immer-
sive experience that this method demands.

Organizing the Classroom Environment

- Physical Setup: Arrange the classroom to encour-
age interaction and communication. This may involve
seating students in a circle or semi-circle to promote
eye contact and engagement.

- Visual Aids: Use posters, charts, and realia rele-
vant to the lessons. These visual tools can help create a
context-rich environment conducive to language acqui-
sition without resorting to translation.

- Technology Integration: Smartboards, language
learning apps, and multimedia can be powerful tools to
support visual and auditory learning, keeping the class-
room dynamic and interactive.

Maintaining an English-Only Environment

- Consistent Practice: Establish and consistently
enforce an English-only policy in the classroom. This

helps students to think and communicate directly in
English.

- Supportive Strategies: For beginners, use ges-
tures, pictures, and demonstrations to convey meaning
without reverting to the native language.

- Encouragement and Motivation: Encourage stu-
dents to express themselves in English, regardless of
mistakes, to foster a supportive and non-judgmental
learning atmosphere.

Balancing Teacher Talk with Student Talk

- Guided Participation: The teacher's role is to
guide and facilitate rather than dominate conversations.
Ask open-ended questions to encourage student re-
sponses.

- Group Activities and Pair Work: Implement
group discussions, role-plays, and pair work to provide
students with ample speaking opportunities.

- Monitoring and Feedback: While students are
speaking, the teacher should monitor and provide feed-
back, focusing on encouraging communication rather
than correcting every error immediately.

In implementing the Direct Method, the teacher’s
role is not just as a language instructor but also as a
manager of a language-rich environment. By carefully
organizing the classroom and using strategies to main-
tain an English-only environment and balance teacher-
student talk, educators can create an immersive and in-
teractive learning experience that is at the core of the
Direct Method's success.

Section 4: Adapting the Direct Method to Var-
ious Levels

Successfully implementing the Direct Method in
English language teaching requires adaptation to suit
learners at different proficiency levels. From beginners
to advanced students, the approach must be fine-tuned
to meet their specific learning needs and challenges.

Beginners: Basic Phrases and Everyday Lan-
guage

- Simplification: For beginners, the focus should
be on basic phrases, essential vocabulary, and simple
sentence structures relevant to everyday situations.

- Contextual Learning: Use real-life scenarios to
teach vocabulary and phrases, helping beginners to
connect new words with their meanings directly.

- Repetition and Practice: Regular practice
through repetition and drills can help solidify basic lan-
guage concepts in the minds of beginners.

Intermediate Students: Expanding Vocabulary
and Complex Structures

- Enhanced Vocabulary: At this stage, expand the
vocabulary to include a broader range of topics, prepar-
ing students for more diverse conversations.

- Complex Structures: Introduce more complex
grammatical structures. Use everyday contexts to illus-
trate these concepts, allowing students to grasp their us-
age in natural settings.

- Interactive Activities: Encourage interactive ac-
tivities that require the use of new vocabulary and struc-
tures, such as group discussions or problem-solving
tasks.

Advanced Learners:
and Idiomatic Usage

Nuanced Conversation
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- Idiomatic Language: Introduce idiomatic expres-
sions and slang, helping advanced students understand
and use language as native speakers do.

- Debate and Discussion: Engage students in de-
bates and discussions on various topics, encouraging
them to express opinions and arguments in a nuanced
manner.

- Cultural Context: Immerse students in the cul-
tural aspects of the language, including literature, me-
dia, and current events, to enhance their understanding
and usage of English in its cultural context.

In "Task-Based Teaching, Learning, and Assess-
ment in ELT: A Case Study of Innovative Practices,"”
Hasan Alisoy Huseyn Oglu highlights the importance
of task-based learning in language instruction, which
aligns well with the Direct Method's focus on practical,
real-world language use (Huseyn Oglu, 2023). Addi-
tionally, research by Lightbown and Spada (2013) em-
phasizes the need for adapting teaching strategies to
suit the learners' proficiency levels, further supporting
the tailored approach advocated in the Direct Method.

Section 5: Challenges and Solutions

Implementing the Direct Method, while effective,
comes with its own set of challenges that educators
must navigate.

- Challenge 1: Diverse Classroom Language
Levels

- Solution: Differentiation is key. Use mixed-abil-
ity grouping strategies where advanced learners can
support beginners. Employ visual aids and physical ac-
tivities that can be understood regardless of language
proficiency.

- Challenge 2: Resistance to a No-Native-Lan-
guage Rule

- Solution: Gradually introduce the English-only
rule, especially for beginners. Explain the benefits of
immersion to students and encourage perseverance.
Employ motivational tactics and positive reinforcement
to ease the transition.

By addressing these challenges with thoughtful
strategies and patience, educators can effectively im-
plement the Direct Method in a diverse classroom set-
ting.

Section 6: Technology and the Direct Method

Technology has become an integral part of lan-
guage learning, offering new dimensions to the Direct
Method.

- Integrating Technology

- Language Learning Apps: Apps like Duolingo
or Babbel can supplement classroom learning, provid-
ing interactive and personalized practice.

- Online Resources and Multimedia: Use videos,
podcasts, and online articles to expose students to vari-
ous English accents and cultural contexts. Interactive
online exercises can reinforce lessons taught in class.

- Virtual Classrooms

- Online Teaching Adaptations: In a virtual class-
room, employ tools like breakout rooms for group ac-
tivities, interactive whiteboards for real-time collabora-
tion, and chat functions for immediate feedback.

- Maintaining Engagement: Use virtual tools to
keep lessons dynamic. Polls, quizzes, and digital games
can enhance student engagement and participation.

Incorporating technology in the Direct Method not
only aligns with modern learning styles but also broad-
ens the scope of resources and techniques available for
effective English language teaching.

Conclusion

The exploration of the Direct Method in this arti-
cle has illuminated its pivotal role in contemporary
English language teaching. This approach, character-
ized by its emphasis on direct exposure to the language,
eschews traditional translation methods in favor of im-
mersion, active oral practice, and inductive learning of
grammar. By fostering an environment where students
are encouraged to think and communicate in English,
the Direct Method significantly contributes to the de-
velopment of fluency and confidence in language learn-
ers.

We've delved into how this method can be effec-
tively implemented across various proficiency levels—
from beginners learning basic phrases to advanced stu-
dents engaging in nuanced conversations. The im-
portance of adapting teaching strategies to cater to the
unique needs of each learning group has been high-
lighted, demonstrating the flexibility and versatility of
the Direct Method.

Furthermore, the challenges inherent in imple-
menting this method, such as managing diverse lan-
guage levels and overcoming resistance to an English-
only policy, were discussed. Practical solutions and
strategies were proposed to address these challenges,
ensuring a smooth and effective application of the Di-
rect Method in varied classroom settings.

The incorporation of technology, a vital aspect in
modern education, was also explored. The use of lan-
guage learning apps, multimedia resources, and virtual
classrooms can significantly enhance the learning ex-
perience, making the Direct Method more accessible
and engaging for students.

In conclusion, the Direct Method offers a dynamic
and effective approach to English language teaching.
Its focus on practical language use, in conjunction with
the supportive role of technology, creates an enriching
learning environment. Educators are encouraged to
adapt and experiment with the techniques discussed,
tailoring them to meet their classroom's specific needs.
Ultimately, the goal is to equip English language learn-
ers with the skills and confidence to communicate ef-
fectively in an increasingly interconnected world.
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Introduction. Scientific articles are written to
share a scientific discovery or research with the society.
The most important characteristics of a scientific article
are clarity and precision. These texts are written in a
short, concise and immediately understandable manner
by people who have the necessary equipment in their
fields. In scientific articles, previous studies on the sub-
ject under investigation are used. It is a requirement of
scientific ethics to indicate the name of the person who
has previously worked on this subject and the name of
his work.

Sections of Scientific Articles. The title is very im-
portant detail in scientific articles. The title of the text
should consist of at least a few words that can convey
the content. A scientific text without an appropriate title
cannot attract the attention of the reader. Because a
good title is the sign of the successful text. Most people
will read the title of the article first. He or she can de-
cide whether to read it or not based on the impression
he gets from the title. The words in the title should be
chosen well and be related to each other. Title length
should be adjusted well. Word order in titles should be
taken into consideration. Because most of the grammat-
ical errors made in titles occur during word order. It is
important to remember that the title is an etiquette of
the article. Sentences are not formed by subject, object
and verb arrangement. It should be simpler and atten-
tion should be paid to the order of the words.

Preparing a short summary: It is defined as a re-
duced version of the article. It should contain a sum-
mary of the main parts of the article. It should indicate
what is covered in the article and should not exceed 250
words. In the brief summary, the purpose of the re-
search, the methodology used should be described, the
findings should be summarized and finally a general
conclusion should be given. The short summary should
lead to the need to read the entire scientific article. Un-
necessary details about the subject should not be in-
cluded in this area. In the summary sections of scien-
tific articles, there is a reduced form of what is ex-
plained in the entire text into a paragraph. The summary
should be able to fully express the content of the text.
Additionally, the summary section focuses on the aims
of the research, research methods, research findings, re-
sults and the importance of these results. Summary and
abstract sections should give brief summary infor-
mation about the study. The length of the abstract sec-
tion should not exceed 200 words, but should not be

less than 100 words. Things to consider in the main text
can be listed as follows;

Writing Introduction: It refers to the first part of a
text. It comes after the title and brief summary. Present
tense should be used when writing the introduction. Its
most important purpose is to briefly state why you
wrote the article. This is a section that provides infor-
mation about what the problem is and its scope [4]. In-
formation should be given about which method was
used in the research. The main findings of the research
should be written down. The main conclusions should
be stated along with the findings. Some authors do not
mention their most important discoveries in the article
introduction. This is not found true by scientists. It is
generally accepted that these rules are included in the
introduction section.

Main part. The purpose of body text is to provide
the reader with the information they need in a clear and
easy-to-read format. To give the article a clear struc-
ture, it is important to organize it into paragraphs. Each
paragraph should be centered around a main point or
idea. The main idea of the article is usually introduced
in a topic sentence. The topic sentence should generally
build on the previous paragraph and reveal the point in-
tended to be made in this paragraph. Transition words
can be used to create clear connections between sen-
tences. After the topic sentence, evidence should be
provided, such as data, examples, or quotes from rele-
vant sources. Basic information should be given to en-
able easy and accurate understanding of what is stated
in the article. The meaning of any terms and abbrevia-
tions used in the article should be explained. The neces-
sity of the study is revealed. It is explained how the sub-
ject covered in the article was handled in previous pub-
lications [3]. What method was followed in the research
that is the subject of the article and the reason why this
method was chosen is revealed. The main findings of
the research are expressed and the results are stated. In
the materials and methods section of scientific articles,
the author must explain to the reader why and how it is
used. In this way, the author ensures that another expert
repeats the same study after him.

Writing the Method Section. In the method section,
it is required to explain it by including all the details. It
should contain information about how the research was
conducted.

Writing Conclusions. Writing conclusions is per-
haps the most important part of the scientific article.
When writing the conclusion, present tense should be
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used. When stating the results, they should be written
short, clear and simple. Instead of using repetitive data
in the conclusion section, sample data should be used
[2]. A general description of the experiment performed
should be given in the scientific article. Details about
the experiment should not be included. The introduc-
tion and method section are designed to state why and
how the results were obtained.

Writing Discussion: This is the last part and is
more difficult to write than other parts. Any findings
that are not included in the results should not be in-
cluded. What was stated earlier in the article should not
be repeated in this section. A comparison of the litera-
ture should be made, and only those that support the
conclusion should not be used when making a compar-
ison. It should be noted that the results are in agreement
or contrast with previously published publications. The
conclusions reached should be stated quite clearly [1].
Past tense and present tense are used in the discussion.
Present tense should be used when describing the work
of others, and past tense should be used when talking
about the study results. One of the things that should be
taken into consideration regarding academic writing
techniques is that the subject headings should be com-
patible with the content of the subject and ensure integ-
rity in this context. The title and content should not be
unrelated to each other, and the subject mentioned in
the title must be explained in the text.

Scientists are not evaluated by their talent, intelli-
gence and likeability, but also by their publications and
enter the scientific arena. Scientific articles are studies
conducted in accordance with scientific principles and
ethical rules and written and published in scientific
forms.

Bibliography Preparation. Preparing a bibliog-
raphy is a very important issue in terms of scientific
ethics. When citing sources in academic articles, the
rules of APA (American Psychological Association)
are used. APA was created by the American Psycho-
logical Association. Bibliography is an important ele-
ment in academic writings and publications and is the
section at the end of the text where the sources used are
listed according to a certain system. Resources in this
section; The work can be single-authored, double-au-
thored, multi-authored, thesis, article, etc.

Academic language and style is a style that should
be preferred in scientific / academic research. In aca-
demic language and writings, the writer should avoid
personal and emotional expressions, polemics and daily
conversational language and expression within the
framework of this style. Generalizing and vague ex-
pressions and thoughts that cannot be proven should not
be included. The most important feature of academic
language and style and academic writings is the method
defined as "word economy", which means expressing
what is intended to be explained in the clearest way and
with the fewest words. Another feature of academic
language and writings is that they are written using the
terms and concepts of the relevant scientific field.

In academic legal writing, everyone should be
aware that they must comply with academic ethical

standards. One of these ethical considerations is not to
allow plagiarism.

Plagiarism — full or partial disclosure of the work
under the name of another person, that is, publishing
the literary, literary, literary or other works of the orig-
inal under his own name, or concealing the authorship
of the original. The creation of a new work by smug-
gling the work or a share of it without showing its origin
or author.

Verbal plagiarism — in this form, those who are
engaged in research usually record in their articles any
text that is specific to others. The most widely spread
types being copy and paste and shake and paste.

Masked or suppressed plagiarism:at this time it is
relatively difficult to determine whether an academic
writer allows plagiarism in his writing, because he
changes the text or idea he is plagiating and does. The
most commonly used types are paraphrasing, technical
suppression, translated plagiarism.

Structure and idea plagiarism: the person who
gives rise to plagiarism simply records someone else's
idea in his writing and does not refer to it, in a way, he
appears as the author of the whole idea.

Falsification: Deliberately changing data and/or
results and/or omitting data.

Duplication: Publishing the same work in more
than one publication medium Slicing: To publish a
work by dividing it in order to increase the number of
publications.

Piracy: Unlike plagiarism, unauthorized copies of
a work are made reproduction and commercial sale by
individuals.

Conclusion

The article explains the structural and ethical rules
that should be followed when writing scientific articles.
It is emphasized that it is very important to write an in-
teresting title for the article and a summary that ex-
presses the article briefly and concretely. Because if the
summary is interesting, the reader will continue reading
it. It is noted that when writing the main part, it is also
important to divide it into paragraphs. In the final part,
the results obtained from the article should be con-
cretely and clearly reflected. Following the ethical rules
during the writing of the article will also increase the
authority of the scientist.
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Abstract

The article is devoted to the question of punishment in Islam for lying. The author, based on the Quran, the
hadith of the Prophet Muhammad and the works of modern Muslim scholars, examines the terms associated with
lies, the attitude of Islam to righteousness and lies. The article shows how a person is punished for lying in earthly

and eternal life
AHHOTALUA

CraTbsa IMMOCBsIICHA BOIIPOCY O HAKa3aHWH B UCJIaM€ 3a JIOXKb. ABTOp, OCHOBBIBAsCh Ha KopaHe, Xagucax mpo-
pOKa MyxaMMez[a U TpydaX COBPEMCHHBIX MYCYJIbBMAaHCKHX YUYCHBIX paCcCMaTprUBAaCT TCPMUHBI, CBA3aAHHBIC C JIO-
KbIO, OTHOLICHUEC HCJIaMa K IMTPABEAHOCTH U JIKU. B cratpe IIOKa3bIBACTCs, KaK 3a JIOJKb YCJIOBCK HAaKa3bIBACTCA B

JKU3HHU 3€MHOM M BEYHOMH.
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B ncname 10Xb 00BSABIISICTCS OCHOBOM BCEX 3011 U
3ampermeHa. i1 MycyIbMaHUHA YECTHOCTH SIBIISCTCS
HEOTBEMJIEMOH YacThIO CIYXKEHHS BceBbliHEMY.
Jloxp HeHaBHCTHA ObUIa MMPOPOKY Myxammeny U ero
CIIO/IBIDKHUKAM, a CEroJHs JIOKb LIMPOKO BOIIIA B
XKHU3HB Jrosiell. CTOJIKHYBIINCH C JIOXKbIO, MyCYyJIbMa-
HUH JIOJDKEH €€ 0CTaHOBUTh. Kaxk Il Bepyromuii 00s1-
3aH BCAYECKH CTPEeMHUThCA K mpasauBocTu. B Kopane
ckazaHo: «M306eraiiTe e CKBEpHBI HJI0JIOB 1 H30eranTe
mwkuBbIX pedein» (Kopan, 22:30). IIpopox Myxammen
roBopmI: «CTOPOHUTECH JIKH, TIOUCTHUHE, JIOKb IPHBO-
JIUT K TPEXOBHOCTH, U, IOMCTHUHE, TPEXOBHOCTh IIPHUBO-
JIUT K OTHIO, M CTAHET YeJIOBEK JraTh M IMpPUACPKH-
BaThCS JDKH, IOKa HE OyZeT 3amucaH mpen AIaxoMm
KaK OTBSBICHHBIH JoKel. Jlep>KuTech MpaBbl, TOHC-
THHE, NIpaB/ia MPUBOJUT K OJaro4ecTHio, U MOUCTHHE,
6narodectre MpuBoOAUT K Pato, 1 He epecTaHeT 4Yeso-
BEK FOBOPHTH IIPABAY W NMPUAEPKHUBATHCS €€, IOKa He
Oyzer 3amucaH npea AnaaxoM IpaBauBedIaM» [5].

B mapmare cymiecTByeT HECKOIBKO TEPMHHOB,
CBSI3aHHBIX C JIOKBIO:

- «anp-udTHpay — ynorpednseTcs B 3HAYCHHU
KJICBETHI;

- UXTWIAK» — TO/pa3yMeBaeT MOIJIEINKY, (hab-
CU(DHKAIIHIO;

- «MSIMHYH» — 03HauaeT TOBOPHUTH HENPABIy: U3-
MEHSTh UCTUHHOE COJEPXKAHUE ITyTEeM MPUIUCHIBAHUS
(DUKTHBHBIX JeTalel WIN yMaTdyMBaHHEM CYyIIECTBEH-
HOTO.

[IpaBegHOCTH MyCyJIbMaHHHA IPUHOCHUT MY CUa-
CThE B 000MX MUpaX (3eMHOM U BEYHOM), a JIOXKb HOTY-

gaeT cypoBoe HakazaHue. COrjlacHO HcCiIaMy Cylie-
CTBYIOT aHTEJBI, KOTOPHIC 3aIHCHIBAIOT BCE JCHCTBUS
YeNoBeKa B TCUCHHE KHU3HH. DTO:

- Paku6 (oTMedaeT 100pHIe Jerna 4eaoBeka), Haxo-
JUTCS Y €T0 MPaBOTo TIIeYa;

- Atupg (BemeT yder 3JOJCSTHUN YeIOBEYECKOTO
CYIIIECTBA), MPeObIBAET Y €ro JIEBOTO IIeYa.

WHTepecHO OTMETHTh, YTO COIJIACHO HCJIamy,
wioxue aena ATua He cpa3y GUKCHPYET, a KAET pac-
KasHUs 4€JI0BEKa, €CJIM OHO HE HACTYIACT, TO II0XO0EC
nesiHue 3anuchiBaeTes B Kuury xusan [1].

Ac-Caanu yka3bIBaeT, 4To AJuiax BeJaeT 000 Beex
CEKpeTax dYeJOBEeKa, €ro TaiHBIX IOMBICIAX, B TOM
yucie u 3nopesiausix [2]. Hapuman Hanb MceHoB otme-
4aeT, 4TO B Cllydae OOMaHAa dYeloBeKa HaBIICKaeT Ha
ce0st THeB BeeplmHeTO:

- PaHO WJTH MTO3/IHO KHU3HB JDKEIIa MPEBPaIIacTCs B
Xa0C, HETMPEKPAIIAOIIYIOCs Yepey HePUATHOCTEH U
Hey/ay,;

- JDKEI[ IPUBHOCHUT B CBOIO XKHM3Hb TPEBOT'Y, HEIO-
BEpHE U CTPaXx;

- TIOKa YEJIOBEK HE BEPHETCS HA TOPOTY YECTHOCTH
u 100pa, eMy He oOpectu okos [3].

Axwmen TaHrueB nuiueT, 4yTo:

- B TpeXe JDKU MOBHHHBI M CKBEPHOCIIOBSIIAN U
CITyLIAIOIUH;

- 1711 9€JI0BEKA BaXKHBIM SIBJISICTCS ¥ TO, YTO OH I'O-
BOPHT U TO, YTO OH CJIBIIIUT, TAK KK 3TO BIHASICT HA €r0
TCHOM;

- ¢ HE3aIaMSATHBIX BPEMEH U3BECTHO, YTO J00pHIE
CJIOBA M MOJIMTBBI MCLEISIOT YEIOBEKA, a MPOKIISATHS
HAHOCST yIepd uenoseky [6].
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[leiix AOmympazusm WOH MyxamMmmanMm Alb
AKBITb OTMEUAET, YTO SI3bIK — CaMbIil BaXKHBIH OpraH
4eJIoBeKa, KOTOPBI HE0OX0aUMO Oepedb — €Cilu Yelio-
BEK He OyJIeT ClIeIUTh 32 CBOMM SI3BIKOM, TO OH HeIlpe-
MEHHO MpHUBEAET K morubenu [7].

B Cynne npopoka Myxamme/ia €CTh XaA1CHI, CBH-
JIETEJILCTBYIONIME O MYYEHUSX JDKELOB B JKU3HH BE4-
HOM:

- Ha HUX OyneT BO3JI0)KeHa 00sS3aHHOCTh CBS3ATh
y3J70M JBa SYMEHHBIX 3€pHA, Yero OHM HHUKOT/A HE
CMOTYT ClIeNIaTh;

- OHHU Pa3pHIBAIOT KPIOKOM POT 1O 3aTBUIKA W I1a-
pamaroT JHIO U TPYIb MEAHBIME KOTTsIMH [4];

- Bo BpeMs CTpaurHoro cyja oHH OYIyT JIUIIECHBI
3aCTYIHUYECTBa Npopoka Myxammea;

- Bo Bpemst CynaHoro JHs AJutax TeM, KOro oou-
JIeIIH JDKEIIbI, JaCT BOBMOXKHOCTB 3a0path cede psij ux
Onarux Jieln, a CBOM Ipexu oTaath [6].

CoryacHO ucnamy, KaX/Jblil, KTO paclpoCTpaHseT
XyJy, 3JIOCIIOBHT, TOBOPUT KIICBETY HIIM 3JIOCTHBIC
CIUICTHH, JOJDKCH IOKasAThes (Tay0a) M MOJHTH O TIPO-
meHun Ajnraxa.

Taxa [/I)xabep Anb-AJbBaHH, TOTICPKUBACT, YTO
CYIIECTBYEeT HECKOJIBKO YCIOBHH, YTOOBI TOKasHUE
OBLIO HCKPEHHUM H MIPUHATHIM BCEBBIIIHNM:

- TPELHUK IOJDKEH OYEHBb CHIIBHO COXKAJIETh O CO-
JIETHHOM ¥ HCIHBITBIBATh TIIyOOKYIO Meyalb M3-3a CO-
BEpIICHHS XapaMHOT0 MOCTYIIKa;

- WCTIBITBIBAsI 3TH YyBCTBA, OH JIOJDKEH OT/ABaTh
ce0e OT4eT B TOM, YTO HHKOTJA OOJbIIE HE COBEPIINT
9TOT TPEX;

- €CJIA 3TOT TPeX 3aTPOHYJ HHTEPECH APYTHUX JIIO-
JIeH, OH JOJDKEH CHIeNaTh BCe, YTOOBI HOXYIHUTh UX TIPO-
menue. Ecim 3o mpuBeo kK GUHAHCOBBIM MTOTEPSIM, TO
OH 00s13aH KOMITCHCHPOBATh MX U IIOCIIE 3TOTO MOIUTH
0 CHUCXOXJICHUH. Jlajee MOJTHUTHCS Tepen AJLTaxoM 3a
uX 0OJarornoliyyre ¥ TOBOPUTh O HUX XOPOLIIee;

- KOHEYHO, B )KM3HM HAJ0 MEPEeHTH OT COBepIle-
HHSI TPEXOB K JOOPBIM JieiaM — pa3jiaBaTh cajaka (Mu-
JIOCTBIHIO), COOJIFO1aTh JOOPOBOJIBHEIE TOCTHI M YUTATh
Hadub-HamMa3bl.

YenoBeKy, KOTOPOTO OKJIEBETalIn HEOOXOIUMO
TEPIIENINBO BBIHECTU 3TO MCHBITAaHHE M IPOCHTH Bcee-
BBILIHETO PACKPBITH IIPABIY.

Takum o00pazoMm, NpaBeAHOCTh MYCYJIbMaHHHA
MIPUHOCHUT €My CYacThe B 000MX MHUpax, a JIOXKb I10JTy-
YyaeT CypoBoe HakazaHue. JKHM3Hb IpelIHHKa MpeBpa-
IaeTcsl B 4epe/y HeNpUATHOCTEH U Oosie3Hel n BeleT
ero B aj. Jhxel JoJbkeH: MOKasThesl, BO3MECTHTh HaHe-
CCHHBIN y1iep0, TBOPHUTH Oiarue nena.
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Abstract

The article is devoted to the conditions of redemption of sins in Islam. The author cites widespread classifi-
cations of sins by severity and their sources. The article shows that the moral path of a Muslim is to observe the
Five Pillars of Islam — the basis of a believer's life. The author pays special attention to the Ten Ways of expiation
of sins in Islam.

AHHOTALUA

Cratbs MOCBAILIICHA YCIIOBUAM UCKYIUICHHUSA I'PEXOB B HCJIaMCE. ABTOp IPHUBOJUT IIHPOKO PACIIPOCTPAHCHHBIC
KJ'IaCCI/Id)I/IKaLII/II/I T'PEXO0B IO CTCIICHU TAXKCCTH U CBOUX UCTOYHUKOB. B cratpe IIOKa3bIBaACTCsA, 4TO HpaBCTBeHHBIfI
IIyTb MYCYJIbMaHHHA 3aKJIFOYacTCA B CO6J'IIO,Z[€HI/II/I IIaTH cTOJIIOB MciIaMa — OCHOBE KU3HH BCPYHOIICTO. ABTOpOM

ocoboe BHUMaHHe ynensercs Jlecatu criocodaM HCKYIUICHUS IPEX0B B HCIaMe.

Keywords: Allah, sin, redemption, Islam, Quran, prayer, Muhammad, repentance.
KuioueBble ciioBa: Annax, rpex, UCKyIUleHue, ucinam, Kopan, Monutsa, Myxammes, moKasHue.

CornacHo uciaMy, 4eJIOBEK IPEIINT B CHITy CBOCH
c1aboCTH 1 OECIIOMOIITHOCTH TIepe]] HCKyIIeHus Mu 116-
mca. Bee, 9T0o mpoTHBOpEYHT 3aKOHAM AJIIaxa U 3aBe-
TaM mpopoka MyxaMMea poBO3TIIANIAETCS TPEXOM.

MycynesMaHCcKHE OOTOCIIOBHI, Oepsi B OCHOBY TEK-
ctl Kopana 1 CyHHBI, c(OpMYIHPOBAIH Pa3INIHEIC
MEepevHu AesHuH, TpeOyeMbIX MOpPHLIAHUSL. DTOT CIIU-
COK MOJKET BKJII04aTh B cebs1 oT 7 10 150 myHKTOB.

OOUIEeIPHHATO pa3IudeHHe T'PEXOB IO YPOBHIO
TSOKECTH Ha Oosbiive u Mamnsie. [Tomumo storo, rpe-
XOBHBIE MTOCTYIKU KIACCUDUIIUPYIOTCS B 3aBUCIMOCTH
OT CBOET0 UCTOYHHKA:

- TPeXH pa3yMa;

- TPeXH Tea,

- HPaBCTBEHHBIC TPEXH.

MycynbsMaHCKHE YICHBIC YTBEPKAAIOT, YTO YEII0-
BEKY IJIsl CIaCeHHs] HEAOCTAaTOYHO TOJIbKO 3HaTh OT-
KpoBeHHe Alnaxa, To ecTh KopaH, a Hy)XHO Bcerna
CJIeI0BaTh YETKO U TIOCIIEeIOBATEILHO €My Ha IIPOTSIKe-
HUU BceW cBoel xu3Hu: «Maure OTHBIHE BHEpen, U,
ecnu Oyner BaM Moe BOJIUTENILCTBO, TOT, KTO MOCIe-
nyet 3a MHOH, He Oyer 6osee 60sAThCs, He OyAeT yoo-
rum» (Kopam, 2:38).

Hcnoeays wcimam, KaXIblid MyCyJIbMaHHH 00s-
3aH COOJIIOAAaTh OCHOBHBIC 3aII0BEIM IIIapHaTa, COCTaB-
JISIIOUIME OCHOBY A3TOW PEIUTMU. DTU MPEANHUCAHUS
Ha3bpBatoTCs «[IATBIO CTONMAMU WClIamMa». JTH Tpa-
BWJIa HE TepevncieHsl B KopaHe, HO cTanu U3BECTHEI
omaromapst xanucam [Ipopoka. Kaxprii U3 miata cToi-
OB TpeOyeT OT YelOoBeKa BHYTPEHHETO U JAYXOBHOTO

MOCBSIICHUS, @ TaK Y€ BHEIIHErO 3HAKa HaMEpEHUs
(HmsT).

[1ATh 3HAMEHUTHIX CTOJIOB, OOSM3aTEIBHBIX IS
Ka)kJI0TO MPaBOBEPHOI'0 MYCYJIbMaHHHA!

- maxana (xatBa). Tak Ha3bpIBaeTCSA PeUb, MPOU3-
HOCS KOTOPYIO YEJIOBEK CBUJETEIBCTBYET O CBOEM IPH-
HSTUU HcllaMa U Npu3HaHuu MyxaMmena TpOpOKOM
Annaxa;

- Hama3 (cayAr). bykBambHO «MOJIUTBAY», KOTOpast
COCTOUT U3 MATH €KETHEBHBIX 00s3aTeIbHBIX MOJIUTB;

- cayM. Bo Bpems mecsia Pamanan Tak Ha3bIBaloT
TOCT;

- 3aKAT. JTO HAJIOT, KOTOPBIE BBIIIAYMBAIOT MY-
CyJIbMaHE B ITOJIB3Y OCITHBIX;

- xamxK. Ecnu y denoBeka ecTb BO3BMOXHOCTh, TO
OH, XOTs OBI pa3 B XU3HU JIOJDKCH COBEPIINTH MaJIOM-
HUYecTBO B MEKKY B olpezieieHHOE BpeMsl Toja.

[To mpomecTBUM BpeMEHH K TEPEUHCICHHBIM
MIATH CTOJITIaM HEKOTOPBIC HAMPABICHHS U PEITUTHO3-
HbIE TPYNIBI T00aBUIN HEKOTOPHIE APYTHE WU U3ME-
HUJIM UMEIOIITUECS ITH TSITh. TPaguIlmOHHO TOBOPAT O
TaK Ha3bIBAEMOM IIIECTOM CTOJIIIE HclIaMa — JDKUXaJIe —
CBSIIEHHOH BOWHE — 60pb0e MPOTHB HEBEPHBIX. BTO-
poe 3HaueHHE HKUXaa — 00pb0a CO CBOMMH IMOPOKAMH
U CTPACTSAMHU.

CornacHo uciaaMy, TpeOOBaHUS CTOJIIIOB HCIaMa
BEPYIOLIMH JOJDKCH HAYMHATH COOJIONATh, KOTJa OH
JIOCTUTAET MOJIOBOH 3PEJIOCTH, TO ECTh CTAHOBUTCS MY-
KasipoMm.

[Isa1h CTOJNIOB HCIaMa SIBJSIOTCS OCHOBOM JKU3HU
Kaxjoro MycyinbmaHuHa. Kaxaoe u3 3Tux JedcTBUM
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MIOMOTaeT OYHIIATh U YKPEIUIATh BEPY MyCyJIbMaHHIHA,
a Taxke OOBEOMHACT JIIOACH, UCTIOBEAYIOIINX HCIIaM
10 BCEMY MHpY, B eIuHyI0 ymMmy (o0mmny). Co3Ha-
TENIBHBIM HECOOJIIOICHHEM IISITH CTOJINOB BEPYIOMINI
COBEpUIACT TSDKKUI Ipex.

Hcnam cumraer, yTo 000 Tpex yeloBeKa, Co-
BEPIICHHBIH yMBIIUICHHO, SBISETCS HEMPOCTHTEINb-
HBIM U 4TO 00 3TOM Tpexe OyeT 00s3aTeIbHO CKa3aHo
B Cynmusrii Jleap. TOmbKO ecCIiM YeNIOBEK pacKaercs,
HayHET TBOPHUTH AOOPO, MEPECTAHET ITOBTOPSATH CBOHU
omuOKH B mocienyromem, Torna Ha Cyze Jama ¢ ero
JOOPBIMH JIeTaMH MOXET MEPEBECUTD €r0 TPEXH U Ue-
JIOBEK MOJKET OBITh MPOILEH.

I'pexu — 3T0 HanbOIBIINE IPErpabl Ha My TH OJa-
TOCKJIOHHOCTH Auaxa. I'pexu OCKBEpHSIOT AyIly ye-
JIOBEKa, U UMEHHO TaKHe JCUCTBUS U TIOCTYIKU HE PH-
3HAIOTCS B HCIIAMe.

Cornmacio M6H Taiimuiin cymiecTByeT AecsiTh
CHO0CO0O0B UCKYTIJICHUS TPEXOB:

1. ITokasaue (Tay0ba);

2. Monbba 00 oTmyiieHn rpexoB (UcTurdap);

3. IlpaBennsie nena;

4. MonuTBa (IIya) BepyIOIIEro 3a yMEpIIero 4eio-
BEKa;

5. [IpaBenHsbIe nena, COBEpIICHHBIE APYTUM UETI0-
BEKOM B IaMsTh 00 yMepIlIeM MyCyJIbMaHHHE;

6. 3acTynHudectBO mpopoka Myxammena B Cy-
HbIi1 J[eHb;

7. JleficTBUA, KOTOPBIMU AJIIaxX CTUPAET IPEXH;

8. UcneiTanus B MOTHIIE;

9. CrpaimHsle COOBITHS — T€, YTO MPOU3OUAYT B
Hens Cyna;

10. Becenpoienue Anjiaxa u €ro MHUIOCTb [2].

OcraHoBuMCcs Ha HUX OoJiee TOAPOOHO:

[epBrrit crmocod — mokasiHue (Tay0a) — TIaBHBIHA
Croco0 WCKyIIeHUs TpexoB denoBeka. B Kopane
HanucaHo: «Ckaxxu Moum pabam, KOTOpbIE HpECTy-
Majy TpaHUIlBl BO Bpen camuM cebe: «He oTyamBaii-
Tech B MUIocTH Aunnaxa. Bouctuny, Annax mpomiaet
Bce rpexu, noo On — I[Ipomarommii, MunocepHbI»»
(Kopam, 39:53).

Bropoii crioco6 — ucturdap — Mosibba o mpoiie-
HHH I'peX0B. bobIIMHCTBO 3aKOHOBEIOB CYUTAIOT, YTO
ucturdap MODKEH COBEPIIATHCS OJHOBPEMEHHO C
tay6a. Ho, ecTb n Takue, KOTOpbIE TOBOPAT O BO3MOXK-
HOCTH TIPUHATHS MOJb0BI BeeBbHUM 1 Oe3 mokas-
HUSL.

Tperbum criocoboM Ha3BaHbI IpaBeJHbIC J1eJIa de-
noBeka. B Kopane ckazano: «CoBepmiaii Hama3 B
HaJase ¥ KOHIIE JHS U B HEKOTOpbIe Yackl HouH. Bowmc-
THUHY, TOOpble JesHUS YHAISAIOT IUIOXHE ITOCTYIKI
(Kopas, 11: 114). Taxxe ectb Takoii TekcT: «KTO CcO-
6monan moct B Pamanmane ¢ Bepoil m Hagexnol (Ha
Harpaay Aiiaxa), ToMmy OyIyT MPOIIEHBI eT0 IPEeKHNE
rpexu» (bByxapu, Mycnum). HanrcanHOe MOKHO Tpak-
TOBaTh Kak TO, YTO TOMY YEJIOBEKY, KTO COOIIOJaer
noct B Mecsn] Pamaznan, bor npocTtut ero rpexu 3a npo-
HIEANINH TroJ, TO ecTh ¢ Pamanana npomioro roza.

YeTBepThlii CIoco0 — 1ya — 3TO MOJIUTBA MYCYJIb-
MaHMHA 32 CBOEr0 ymepiiero cobpara mo sepe. B xa-
muce ckasaHo: «KTo mpoumTaer 3aymoKOMHYIO MO-
JUTBY (IpkKaHa3a), TOMy OyeT Harpajaa pa3MepoM ¢ Ka-
par, a TOMy, KTO HpPOCIEIOBall 0 CaMBIX IOXOPOH,

OyZIeT ABa KapaTa, CaMblii MaJIbIii U3 KOTOPBIX TI0 pa3-
Mepy mogobed rope Yxya» [5]. Tak, Mbl BHIMM, 4TO
yMepLIeMy MOTYT OBITh MPOILEHBI I'PEXH U Yepe3 MO-
JIUTBY KMBOTO YEIOBEKa, MOJAIIETOCS 32 HEro M JUIs
Hero.

[Tpumepamu msTOrO Criocoda SBISIOTCS cajaka U
XaJDK, COBEpLICHHbIE BO MM YMEpIIEro MycCyJibMa-
HUHA.

IecToit cioco6 — Bepa B 3aCTYMHHYECTBO IIPO-
poxa Myxammena 3a uenoBeka B Cynusiit Jlens. [Ipo-
POK cKasal: «SIBuiics Ko MHe nocnaHel oT Moero I'oc-
mona (/I>xeOpami) u mMpenocTaBmil MHE BEIOOP MEXIY
TeM, 4TOOBI TOJIOBMHA MOEH YMMBI BOIUIA B pail |
MEXAY TeM, (YTOOBl s UMEN BO3MOXKHOCTB) 3acTy-
natbest (M MO€ 3aCTYITHUYECTBO OBbLIO MPHUHATHIM). U 51
BBIOpaJ 3acTynHU4YecTBO. M 3TO 3acTymHuuecTBO Oy-
JIeT JUTsl KaKJJ0T0, KTO YMep, He IIpuaaBas AJiaxy B co-
TOBapHIIU HUYero» [4].

C 1IecThIM, BBIIIEONMCAHHBIM CIIOCOOOM, CBSI3aH
cebMOM — 3TO BEJUKUE IEUCTBUS, KOTOpbIMU Cam Aui-
JIaxX CTHpAeT IPexy YeloBeKa. Js HCKyIIIeHUs TPeXoB
BceBblHMA TTOCHITAET YENOBEKY OOJIC3HH M TATOCTH,
TIeYalid ¥ CKOpOH, BCIKHE HEIPUSITHOCTH.

BocbMBIM CcITOCOOOM HCKYIUICHHSI TPEXOB SIBJISI-
I0TCSI UCTIBITaHKS B Moruie. K HuM oTHOCHTCS, Hampu-
Mep, TaKOe CTpAIIHOE HaKa3aHHe, KaK C)KaTHE MOTHJIBL.
Ha temy c)xaTus MOTHIJBI B HCJIaMe CYIIECTBYET He-
CKOJIBKO [TOXO0’KMX MHEHMM:

- CKaTuC MOTHUJIbI 6yZ[CT MYYUTCIIbHBIM IJIS1 BCEX,
HO BCPYHOHIUX OHO MOCTUTHET JIMIIbL Ha KOPOTKOE
BpEMs1 BHAYAIE;

- CKAaTHE MOTHWIIBI TIOCTUTHET BCEX, HO CHJIA CYKATHS
MOTHIIBI OyJIeT pa3iM4aThCs 10 CTEIEHSM;

- cXKaTHe JUTsl HEBEPHBIX MOCITY)KUT HaKa3aHHUEeM, a
JUTSl BEPYIOIIUX CTAaHET TOOPHIM OOBSITHEM.

JeBatsiii ciocod — 3arpoOHOE BO3JasiHUE — TO
€CTb 3TO TC UCIIBITAHUSA, KOTOPBIC BHIHOCHUT Y€JIIOBCK B
Hens Cyna.

HaKOHeH, MOCJICAHUM U TJIaBHBIM ITYHKTOM Ha3bI-
BaeTCA MPOIIEHHE caMoro AJiiaxa, ero MIJIOCTh 110 OT-
HOIICHHUIO K IPeIIHNKy. MycynbpMaHe BepsT, 9To «AJl-
JIaX MOXKET MPOCTUTH KOTro moxenaeT n3 CBoux paboB
0e3 KaKoH-TH00 MPUYUHEI C UX CTOPOHBD) [2].

B ncname cymiectByeT Takoe MOHATHE Kak «Kad-
(dapar» — 310 TOT HabOp NEHCTBHUHA, KOTOPHIE HYXHEI
JUISL TOTO, YTOOBI MOJIYYUTh OT AJIaxa MpOIICHUE 3a
OIIpe/IeIeHHbIE TPEXH, OTPEXH, OLINOKH.

CornacHo CpsamenHomy Kopany u CyHHe 10-
CllaHHMKa AJliaxa pasiuyaroT 4eTbipe Buia Kadda-
pata:

1. 3uxapkadapar — 1Ba Mecsma HEMPEPBHIBHOTO
nocta. Ecnmu MycynbMaHUH 0€3 BECOMBIX 0OCTOSTENb-
CTB HApyHmiuJI mocCT, TO OH JOJDKEH BOCIIOJIHUTH €T0 B
TeueHuu 60 mHEi;

2. Tpu [HA MOCTa 32 JIO)KHYIO KIISITBY;

3. Kopmnenue, 60 HyXIalOMUXCS B 3TOM, YEIO-
BeK. Ecin 4enoBek He MOKET IMOCTUTHCS B TEUEHHE 1I1e-
CTHUZAECSTH JHEH, HaNpuMep, 110 NPUYUHE CTAPOCTH HITH
00JIe3HH, YEITOBEK MOXKET COBEPIIMTH Pa3IMYHbIC Ba-
puanTsl neicrBus. HyxHo, Hanpumep, B OJUH JCHb
JIBaKIBl HAKOPMHUTD IIECTHAECAT YEJIOBEK. JTO Jiena-
€TCA OJIUH pas. A MOJXHO B TEUEHHE JBYX MECAIIEB JIBAa-
Kbl B I€Hb KOPMUTH OJJHOI'O HYXXJIAIOIIETOCA. Wnu xe
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Cpa3y IIECTHAECST YEIOBEK OJapUTh HECKOIBKUMH KH-
norpammamu (1,6) MIIEHUIHOW MYKH WJIH IEIHHOTO
3€pHa, WM BO3MECTUTH CTOUMOCTb NMpOoaAyKToB. CooT-
BETCTBEHHO, MO’KHO U OJIHOTO YEJIOBEKA 0/IapUTh ATUM
KOJINYECTBOM, HO yXke B TeueHue 60 nHeil.

OTH HOPMBI PaCCYMTHIBAIOTCS HCXO/s U3 TOTpeO-
HOCTEH M yCJIOBUH pETrHOHa, I/ie MPOKUBACT YEIOBEK.
[Tpuuem Henb3st, 4TOOBI MHIIA ObLIA CIIUITKOM POCKOIII-
HOM WM, HAIPOTHUB, OUYEHb CKYIHOM MM HU3KOIO Ka-
YyecTBa. YUHUTHIBAETCA M (PMHAHCOBOE IOJIOXKEHHUE Ue-
JIOBEKa — YEJIOBEK MOXKET OOETHETh K MOMEHTY BBI-
iaTel kKagdapara, X0TsS BO BpeMs HapYUICHUS TOCTa
Op11 Oorar. Torma mocT MpozsyieBacTCs Ha Ba MeCAIa.
A BOT eciM OH K KOHILy BTOPOTO MeECsIa, HalpuMep,
pasborarei CHOBa, TO OIISITh MPUAETCS KOPMUTB O€THS-
KOB.

4. Ecu MycCyibMaHUH HapyIIHiI BO BpeMs XajpKa
COCTOSIHHE MXpaM, B 3aBUCHMOCTH OT TOTO, B 4YeM OH
MPECTYNWI I0JDKHOE, BO MMS HCKYTIJICHHSI Tpexa HeoO-
XOZMMO COBEPIIUTD CIICTYIONINE ICHCTBHA:

- MOXEPTBOBATh XMBOTHOE (ECIH Cpe3all OAHY
YETBEPTYIO BOJIOC M Ooee);

- MOJaTh caajgaka (MEHee OJHOW 4YeTBEpTOH BO-
J0C);

- IOCTHUTBCA TPH AHS (€CIH JOCPOYHO OOPHI BO-
nochl) [3].

B uckymneHuM TpexoB HCIaM 3HAYUTEIbHYIO
POJIb OTBOAUT MOJUTBE (HaMasy). Hamas — 310 He mpo-
CTO MOJIMTBA, @ CBOETr0 POJa MyCYJIbMAaHCKHH IIUT OT
caTaHbl M CIIOCO0 UCKYTUICHHSI MEJIKMX TpexoB. Mcnam
YKa3bIBacT Ha BAXXHOCTh KOJUICKTHBHON MOJIUTBEI B Me-
YeTH ¢ JPYTMMH INIpaBOBEp-HBIMHU. [1aBHOE M1 My-
CyJIbMaH — COBEpIIaTh Hama3 1o mpaBwiaM. Mx He
OoJIbIIIOE KOJIMYECTBO, HO CYHTAETCS, YTO OHM JIO-
CTYIHBI KaXJOMy, Kak W OOJIbIIMHCTBO PEKOMEHa-
uuH, ykazanubix B Kopane:

- MOJIMTBA COBEPLIAETCS MATh pa3 B JICHb;

- BO BpEMsi MOJIMTBBI CIIEAYET AyMaTh TOJBKO O
CKa3aHHBIX CJIOBAX;

- B IIPOLIECCE MOJIUTBBI MYCYJIbMaHHH JIOJDKEH OT-
peUbcst OT BCEro 3eMHOTO [6].

Bepyrotiero, KOTOphIi HE MOJIYYHII 32 TPEXH TPO-
meHus AJjiaxa, B BeUHON )KU3HH Ky T UCTIBITAaHMS a/1a,
TaKue KakK Kak/1a, ToJI0/, 0KOoTy U T.1. [1].

Takum 00pa3oM, B UCIIaMe CYIIECTBYIOT Pa3iIny-
HBIE CITOCOOBI HCKYTIICHHSI TpexoB. Cpenn HUX MOXHO
BBIJICIIUTH:

- IOKasiHUE ¥ MOJIUTBA O MPOIIECHUHU TPEXOB;

- IPaBEHBIC MMOCTYIKH, UCKYTTUTCIbHBIC ICTHIS,

-MOJIUTBA U MpaBeAHbIE JIeNIa, COBEPIICHHBIE IPY-
THMH JIFOJTBMU TS YMEPILETO YEIIOBEKa;

- 3aCTYMHUYECTBO MPOPOKA U APYTUX 3aCTYIHHU-
kxoB B CyIHBII1 /1eHb;

- IEeWUCTBHUSA, KOTOPBIMHU AJlax yJajseT Ipexu, B
TOM YHCJIe, UCTIBITAHNS B MOTHJIE;

- COOBITHS, KOTOPBIE MOTYT IPOU30MTH C YeJIOoBe-
koM B CyIHBIH NeHb.

B menom rpex B uciame MOHHMMAeTCsl Kak Jeii-
cTBue (WM Oe3eiCTBHE), IPOTUBOPEYAIICe 3aKOHAM
Annaxa u 3aBeTam Myxammena.
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Abstract

This article shows that the version of the special theory of relativity (STR) presented in all physics textbooks
is incorrect, since relativistic formulas obtained therein are incorrect. They are incorrectly explained using the
wrong principle of non-exceeding the speed of light and have led to incorrect conclusions about the physical un-
reality of imaginary numbers and the existence in nature of only our visible universe. This version of the STR
proved to be in demand only because its authors were not able to explain physical sense of imaginary numbers.
The article provides three proofs of physical reality of imaginary numbers and explains their physical sense in the
theory of linear electric circuits, relativistic physics and astrophysics. This made it possible to obtain corrected

relativistic formulas, from which appropriate conclusions were drawn.
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1. Introduction

The special theory of relativity (STR) [1]-[3] cre-
ated in the 20th century has been deservedly considered
one of the most significant achievements of modern
physics, since it introduced the principle of relativism
into science. This is why STR is now taught in all uni-
versity physics textbooks. However, the relativistic for-
mulas obtained in this theory turned out to be incorrect
due to the lack of experimental knowledge in physics
of the 20th century necessary to complete their deriva-
tion. What is the physical meaning of named imaginary
numbers and now is not explained in any textbook.
Therefore, a postulate was introduced in STR, called
the principle of not exceeding the speed of light, which
allowed the physical meaning of imaginary numbers
not to be explained, since nothing supposedly corre-
sponds to them in nature.

This is how the STR has still been studied in phys-
ics textbooks.

2. The current version of the STR is incorrect

For a newly created scientific theory, this is par-
donable, since such a theory must be developed. There-
fore, over time, something in it must be refuted and cor-
rected. The author of the concept of an open society, Sir
Karl Raimund Popper, argued [4] that "... the struggle
of opinions in sci-entific theories is inevitable and is a
prerequisite for the development of science.”

And in STR there are already a lot of such denials
[5]-[54]. This is the existence of shock oscillations -
tsunamis, music of pianos and other musical instru-
ments, bell ringing in Christian churches and even
swinging swings in playgrounds. This is the modern
theory of resonance under the influence of not only si-
nusoidal oscillations of constant amplitude, but also
damped sinusoidal oscillations, and even under the in-
fluence of exponential pulses. And this is even radio
engineering created earlier by STR, since STR and ra-
dio engineering mutually refute each other.

But the authors of physics textbooks, not being
able to challenge these refutations, neverthe-less, still
do not take them into account [55]-[63].

3. The corrected version of the STR

Therefore, the corrected version of the STR [64] is
in demand. In it incorrect principle of light speed non-
exceedance STR denying physical reality of imaginary
numbers is replaced by the principle of physical reality
of imaginary numbers proven experimentally.

Let us show how, for example, this can be done by
correcting the Lorentz-Einstein’s formula

m
m=——2— &

J1-(Y)?

where My is the rest mass of a moving body (for

example, an elementary particle);
M is the relativistic mass of a moving body;
V is the velocity of a body;
C s the speed of light.
It can be seen from the graph (see Fig. 1a) that the

function m(V) has a discontinuity at V = ¢ . It cor-

responds to real numbers for argument values V < ¢,
while for argument values V > ¢ it corresponds to
imaginary numbers that were discovered in the 16th
century and whose physical sense remained unex-
plained until the 20th century. And since we have
proved the physical reality of imaginary numbers, in
this situation it is necessary to explain their physical

meaning. But on the graph of the function M(V) | its

branch at the values of the argument V > C corre-
sponds to a physically unstable process that cannot ex-
ist in nature. Therefore, the Lorentz-Einstein formula
cannot be explained. Hence, it is incorrect.

25 This is reprint of the paper “Antonov A. A. The Corrected Version of the Special Theory of Relativity. European Journal of
Applied Sciences. Services for Science and Education. United Kingdom. 11 (5). 68-83. 2023. DOI:10.14738/aivp.115.15474
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Fig. 1. Graphs of the function m(V) corresponding to the generally recognized but incorrect and
corrected versions of STR in the subluminal V < ¢ and hyperluminal V > C range

And the graph of the Lorentz-Einstein formula,
which can be explained (see Fig. 1b), on the range
V > C should be similar to the graph of this func-
tion (see Fig. 1a) on the range V < ¢ . Thus, the cor-
rected Lorentz-Einstein’s formula can be written as
follows

mg(i)*

where = \_V/ CJ is the ‘floor’ discrete function

of the argument V/C (see Fig. 2a);
W =V —(C is the local velocity that in each

universe takes values in the range 0<w<e (see
Fig. 2b).

Fig. 2. Graphs of functions (V) and W(V ) illustrating the meaning of the ‘floor’ function of discrete
mathematics

Therefore, at ( = 0 the formula (2) should be

written as (1), and at V > C it should be written as
follows

_ _ im,
SN TR,
©))

The graph of the function M(V) in Fig. 1b shows
that the value = 1 corresponds to a fragment of this

function on the interval C <V < 2C . Those on this in-

terval C <V < 2C it corresponds to universe adjacent
to our universe. And this other universe is already in-
visible to us, as it is located beyond the event horizon.
Therefore, for definiteness, we call it tachyon universe.
Our visible universe will then be called tardion uni-

verse. The value ( = 2 corresponds to an invisible

tardyon antiverse, for which 2C <V < 3C. The value
g =3 corresponds to an invisible tachyon antiverse,

for which 3¢ £V < 4cC. Etc.

% Since, despite their infinity, they do not intersect

Therefore, it follows from the corrected Lorentz-
Einstein formula that the statement contained in phys-
ics textbooks about the existence in nature of our only
visible universe is incorrect. In fact, we are in the Mul-
tiverse, which, due to the mutual invisibility of the uni-
verses in it, we will call the hidden Multiverse. But to
make sure that the invisible universes really exist, we
need an appropriate experiment that made it possible to
see them.

4. Corollaries of the corrected version of the
STR

4.1. How to see invisible universes

In order to understand what this experiment can
be, first of all, it is necessary to understand that in For-
mula (2) the parameter ( is an additional spatial di-

mension in which mutually invisible parallel uni-
verses?® somehow drift relative to each other. They
touch each other and even slightly passages through
which their matter content is ex-changed. These pas-
sages are commonly referred to as portals [65], [66] or
stargates [67]. And the entrances to them are presuma-
bly at least some of the anomalous zones, of which
there are a lot on Earth [68]-[71].
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Fig. 3. Scheme of an astronomical complex for the detection of invisible universe

penetrate into each other generating respective

And since in other universes the constellations in
the sky inevitably differ from the constellations in our
earthly sky, then when moving through the portals from
the Earth to any neighboring universe, the map of our
starry sky will gradually be transformed into a map of
the starry sky of the neighboring universe. And if a tel-
escope is placed in such a portal, then by comparing the
position of the stars in the sky in the portal and outside
the portal (see Fig. 3), changes in the position of the
stars can be detected. These other constellations in the
starry sky in the portals will be the desired experimental
evidence [72]-[77]. The corresponding experiments?’ is
very low-cost and easily implemented. Moreover, some
observatories are already in anomalous zones. As, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine, which is lo-
cated 12 km from the center of its capital, Kiev, in the
Goloseyevsky forest.

4.2. The need geophysical research of portals

Naturally, the farther the telescope is placed in the
portal, the more the constellations in its starry sky will
differ from the constellations observed outside the por-
tals. And the more convincing will be such astronomi-
cal observations. In addition, as a result of such astro-
nomical observations, it will be possible to determine
how many different neighboring invisible universes are
located next to our visible universe [78]-[88].

But the great value of such observations lies not
only in this. And also in the fact that the study of the
geophysical characteristics of portals will make it pos-
sible to create artificial portals, with the help of which
it will be possible to move from our universe to other
currently invisible to us, and therefore unknown uni-
verses. That will accelerate the transformation of hu-
man civilization into a super-civilization.

However, people now avoid any visit to the por-
tals, as the portals are invisible labyrinths in which it is
impossible not to get lost. Therefore, in order to make
visiting portals safe, it is necessary to create means of
portal orientation that will allow invisible portals to be
seen in the same way that a compass allows navigators

27 They are analogous to the experiment of Sir Arthur Stan-
ley Eddington in 1919.

to see the invisible magnetic field of the Earth. And this
is quite possible to do if we use the fact that the inten-
sity of the electromagnetic radiation of terrestrial radio
stations decreases as we dive into the portals. And when
it reaches the neighboring universe, this radiation will
disappear completely. After all, on Earth there is no
such electromagnetic radiation from neighboring uni-
VErses.

4.3. Dark matter, dark energy

Having proved the existence of mutually invisible
parallel universes, we need to find out their location in
the hidden Multiverse, or, in other words, the structure
of the hidden Multiverse.

We also need to understand the meaning of dark
matter and dark energy called as such because of their
incomprehensibility and because no chemical elements
have been found therein, as well as because they neither
absorb nor emit nor reflect nor refract electromagnetic
radiation. However, they account for more than 95% of
the whole mass-energy in space. More precisely, ac-
cording to the data obtained by the WMAP spacecraft
[89], the mass-energy of our visible universe (actually,
the hidden Multiverse) consists of 4.6% of baryonic
matter, 22.4% of dark matter and 73.0% of dark energy.
And according to more recent data obtained by the
Planck spacecraft [90], the entire universe (actually,
again, the entire hidden Multiverse) consists of 4.9% of
baryonic matter, 26.8% of dark matter and 68.3% of
dark energy.

Therefore, the truth and completeness of
knowledge in modern physics, which cannot explain
the phenomena of dark matter and dark energy, raises
serious doubts. And since it was proved above in the
most indisputable way that in nature there is not the
Monoverse, but the Multiverse, then in addition to
searching for the clues to the nature of the phenomena
of dark matter and dark energy at the Large Hadron
Collider in the microcosm, it is also necessary to search
for their clues in the macrocosm of our hidden Multi-
verse. After all, Albert Einstein himself said: “Insanity:
doing the same thing over and over again and expect-
ing different results”.
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Fig. 4. The six-dimensional space of the hidden Multiverse, in which q,r,S are the coordinates of invisible
parallel universes, and X, Y,z are the coordinates of the material content in each such parallel universe

The search for a solution to this problem in the
hidden Multiverse allows us to assume that [91], [92]:

o dark matter and dark energy are evoked by
invisible parallel universes of the hidden Multiverse,
creating a kind of its own gravitational shadow in our
visible universe;

o dark matter is evoked by invisible universes
of the hidden Multiverse adjacent to our visible uni-
Verse;

o dark energy is evoked by the rest of the uni-
verses of the hidden Multiverse, except for our visible
and adjacent invisible universes;

o chemical composition of dark matter and
dark energy cannot be determined because they are
just images.

Thus:

« the whole hidden Multiverse should consist
of 100% / 4.6% = 21.8 parallel universes according to
the experimental data obtained by the WMAP space-
craft, and of 100% / 4.9% = 20.4 parallel universes ac-
cording to the data obtained by the Planck spacecraft;

« the whole hidden Multiverse should consist
of 100% / 4.6% = 21.8 parallel universes according to
the experimental data obtained by the WMAP space-
craft, and of 100% / 4.9% = 20.4 parallel universes ac-
cording to the data obtained by the Planck spacecraft;
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Fig. 5. Possible structure of the hidden Multiverse
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o dark matter should consist of 22.4% / 4.6% =
4.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 26.8%
1 4.9% = 5,5 parallel universes according to the data
obtained by the Planck spacecraft;

o dark energy should consist of 73.0% / 4.6% =
15.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 8.3% /
4.9% = 13.9 parallel universes according to the data
obtained by the Planck spacecraft.

Such an explanation of the phenomena of dark
matter and dark energy provides important information
about the structure of the hidden Multiverse. Indeed,
given that mutually invisible universes of the hidden
Multiverse are interconnected by numerous portals
through which they exchange their matter content it can
be argued that their mass-energy has significantly aver-
aged over billions of years of their existence.

However... these results are inconsistent with the
formula (2), since according to the WMAP and Planck
spacecraft data, five-six rather than two invisible uni-
verses should be adjacent to our visible universe.
Therefore, the relativistic formula (2) must be corrected
again as follows:

mo(iy ) (1) (13)° @
ST ~(geres))?

where il-iz ,i3 are imaginary units in the mathe-
matics of hypercomplex numbers [51] in which

iY=cos(qz/2)+isin(qz/2) (5)

This new formula (5), unlike Euler’s formula, in-

troduces the operation of raising to a non-integer power

into the mathematics of complex and hypercomplex
numbers, which is its very important advantage.

m(q,r,s)=

4.4. Antimatter, anti-time, anti-space

Therefore, the hidden Multiverse has a quaternion
structure in six-dimensional space (Fig. 4). For exam-
ple, shown in Fig. 5, a helical structure in which adja-
cent to our visible tardyon universe is five invisible

tachyon universes and anti-universes that evoking phe-
nomenon of dark matter, as well as sixteen other invis-
ible universes evoking phenomenon of dark energy.
Thus, such a hidden Multiverse contains twenty-two in-
visible universes, which is consistent with the mathe-
matically analyzed data obtained by the WMAP and
Planck spacecraft. In addition, this structure is con-
nected to two other universes that are outside the hid-
den Multiverse and form, together with the hidden Mul-
tiverse, the Hyperverse. And some invisible universes
located in the Hyperverse outside the hidden Multi-
verse, as shown in Fig. 5 could presumably be adjacent
to our visible universe. And then they can be discovered
and studied by astronomical and geophysical research
in portals.

From such a structure of the hidden Multiverse it
also follows that in its cosmic antipodes of uni-
verses/antiuniverses there are matter/anti-matter, as
well as time/anti-time and space/anti-space [93]-[101].

4.5. Deja vu phenomenon

The corrected version of STR allows explaining
another unusual phenomenon — deja vu. It is so unusual
that until now only medical scientists have tried to ex-
plain it. Translated from the French 'déja vu', it means
‘already seen'. And this term describes an allegedly psy-
cho-emotional phenomenon corresponding to the state
of a person in which it seems to him that he had already
been in exactly the same situation. Moreover, psy-
chologists say that up to 97% of all people were in this
state at least once in their lives.

And although a large number of hypotheses have
been proposed to date to explain the phenomenon of
deja vu, it's all not clear here. As in the phenomena of
dark matter and dark energy. And all the deja vu hy-
potheses are not very convincing. They do not explain
why almost all people sooner or later find themselves
in this state, regardless of place of residence, age, gen-
der and other factors. If it is an infection, how is it
spread? Why, in spite of everything, almost all of hu-
manity is infected? And if it is an infection, then why
without any consequences and complications? And if
not an infection, then why did the phenomenon of deja
vu hit so many people? But why not everyone?

return to the past

future time \past time

Fig. 6. Explanation of the ‘déja vu’ phenomenon, which is created as a result of the intersection of the time
branch ‘return to the past’ and the time branch ‘past time’ with the formation of a ‘time loop’

Therefore, we propose another hypothesis - a
physical one. Very unusual, but explaining everything.
However, explaining in a different way than it is now
customary in science to explain, using only the
knowledge gained in the past. And we will explain us-
ing knowledge that is expected to be obtained in the fu-
ture. Those suppose that in the future a highly devel-
oped human civilization, possessing extremely perfect

computers, will be able to calculate any hypothetical
situations in its development both in the past and in the
future. Let's also assume that the inhabitants of these
super-civilizations will be able to travel to their past.
Then, the inhabitants of these super-civilizations, trav-
eling into the past and making some changes to it, will
be able to correct their future as well (see Fig. 6). And
people who are exposed to such an impact, being in a
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time loop, from some point in time in their past further
in the future will live in a different branch of time. And
they will forget their previous life in the time loop, as
the memories of everything that happened to them from
their memory will somehow be erased. So this hypoth-
esis really explains everything.

But a very important circumstance follows from it
—the whole life of all people on Earth is currently under
the control of aliens from the future and is recorded in
the memory of their supercomputers. Therefore, they
know everything about us. And they try not to interfere
in our lives because it can change their future. And then
they will not be able to return to their future to their
relatives and friends. Nevertheless, sometimes they still
find such situations in the past on their supercomputers,
which correct their future in a favorable way, not ex-
cluding the possibility of returning to their relatives and
friends. And these options are being implemented.

5. Conclusion

Thus, the article proves that the version of the spe-
cial theory of relativity studied in the educational pro-
cess of all universities - even the most prestigious ones
- isincorrect. And the corrected version presented in the
article has convincing experimental evidence and al-
lows many inexplicable things to be explained. There-
fore, in the existing physics textbooks, the presentation
of the special theory of relativity must be corrected.
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Abstract

The work presents a systematization of technological defects in casting, metal forming and heat treatment.
The reasons for their occurrence and ways to eliminate them at the production stages are indicated.

AHHOTALUA

B pa60Te MpCACTaBJICHA CUCTEMATU3A NS TCXHOJIOTNICCKUX ,Zleq)eKTOB JINTBA, 06pa6OTKI/I MCTAJIZIOB JaBJIC-
HHEM U TepMH‘IeCKOﬁ O6pa6OTKI/I. ‘VkazaHbl NPUYMHBI KX BO3HUKHOBCHUS U ITYTH YCTPAHCHUA HA 3TAllaxX MPOU3-

BOJICTBA.
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KunroueBble ciioBa: 1edeKkThl, MPOU3BOACTBO, CTPYKTYPA, JUThE, 00pabOoTKa METAUIOB JABICHHEM, TEPMHU-

yeckas 00paboTKa, IyTH YCTPaHSHHUSI.

K BaxxHeHImMM xapakTepuUCTHKaM MeTaa, olpe-
JEISIONIMM €T0 KauyecTBO, OTHOCATCS COCTOSIHHE IT0-
BEPXHOCTH M CTPYKTypa MeTa/ula, a Takxke Je(eKTsl,
CBSI3aHHBIE C TIPOLIECCAMH ITPOU3BO/ICTBA CTAJIH, €€ Pa3-
JIMBKOM, KPUCTAIM3alUEeH CIUTKOB, YCIOBHSMH HX
nedopmanny v OTIETIKH HA BCEX ATAIAX IOy IESHUS U3-
nmemuit [1]. dedekTsl, mpencTaBisioniie HapyIICHAS
CIUTOITHOCTH METaJIIa U OTKJIOHEHUS! OT HOPMAaJIbHOI
3a/IaHHOM MaKpo- U MUKPOCTPYKTYpBI, CYILECTBEHHO
CHIDKAIOT TEXHOJIOTHYECKYIO IJIACTUYHOCTh MeTajla B
YCIIOBHAX €0 00pabOTKH M IKCIUTyaTallHOHHYIO CTOM-
kocTh. Hanmuuwne }Ie(beKTOB, X BHUA U KOJHNYCCTBO
OTIPENIeNAIOTCS HE TOJIBKO COBEPIIEHCTBOM TEXHOJO-
THH TIPOU3BOZCTBA, HO U CTETIEHBIO NX COOJIOICHNS Ha
3aBOJIaX-M3TOTOBUTEINSAX. B CBSA3M ¢ 3THM U1 yCTaHOB-
JICHUsI IPUYHUH HEYyIOBJIETBOPUTEIEHOTO KauecTBa Me-
TAJUTOTIPOAYKIIMM BXOJIUT HE TOJBKO BBISIBJIECHHUE JIe-
(heKTOB, HO U YCTAHOBJICHHE X NPHPOABI U NMPUUUH
BO3HHKHOBeHHs [2]. Pemenne 3Tx 3amad gaet BO3-
MOXHOCTh COBCPHICHCTBOBAHUA TCXHOJIOTUU IIPOU3-
BOJICTBA, IMOBBIINICHHUA Ka4eCTBA U BKCHHyaTaHHOHHOﬁ
HaJIeKHOCTH U3JEIUN U3 MeTajla. AHaNIU3 pe3yibTa-
TOB ATHX PadOT, a TAKXKe UCCIIETOBAHNH 110 yCTaHOBJIE-
HUIO NPUYUH Opaka W pa3pylIeHHH MeTaJIONpOIyK-
MM C HWCIIOJIb30BAHUEM H3BECTHBIX JIMTEPATYPHBIX
JIAaHHBIX TT03BOJIMJ aBTOPY pa3paboTaTh HaydHO 00o0c-
HOBaHHYIO KJIacCH(UKANNIO 1e()EKTOB 10 TEXHOJIOTH-
YEeCKHM M 3KCIUTyaTallMOHHBIM Mpu3HaKam [3-7].

Cucremaruzanus 1e(eKTOB IOKa3ana, 4YTo He3a-
BHUCHMO OT BHJA JINTOM MPOJIYKIUH, a TAKXKE OT BHJA
MpoKaTa, HOJXY4YEeHHOTO pHU Topsyel nedopmarin Me-

tanna (MpyTKa, JINCTa, COPTOBOTO MpoKarta, Tpyo), oc-
HOBHBIC MOP(OJIOTHYECKIE IPU3HAKHU B CTPYKTYpE Me-
TaJlIa BOKPYT Ne(EKTOB 1 UX (OpMa B CEUCHUH OJ[IHA-
KOBBL. B 3aBHCHMOCTH OT BH/Ia TIPOKaTa MOXKET B psIe
CITydacB U3MCHSITHCS BHEIIHUN BUJ KaXKJOTO THUIIA Jie-
(exTa Ha MOBepXHOCTH. VccienoBaHus METaLIONPO-
IOYKIHAU TIO3BOJIIIN OIPENEIHTh, YTO B 3aBHCHMOCTH
OT (HOPMBI METAJUIOM3JEIIHS, CTEIIEHU BBITSKKH Me-
TaJula, YIUIMPEHHs ero B mpolecce JedopManny u3me-
HSIOTCS BHEIIHUN BUI Aedekra (KoH(PUTypaius), ero
HPOTSHKEHHOCTD, IUPHHA, NTyonHa. OJHaKO Ui psja
JeeKToB CIMTKOB MX BHIOU3MEHEHHE Ipu Aedopma-
[IUY OCYILECTBIISIETCS OJIMHAKOBO, HE3aBUCHMO OT BHJa
MPOAYKIUH; Pl Ae(PEeKTOB HA pa3HBIX BHIAX IMPOKATa
(xpome TpyO) MMEIOT OJUHAKOBHINA XapakTep. Hampu-
Mep, pacKaTaHHBIC Ta30BbIC ITy3BIPH Ha ITOBEPXHOCTH
BCEX BHIOB TropsueneopMHUpPOBAHHOTO IpPOKAaTa
(xpome TpyO) MPeCTABIAIOT MPSIMBIE TPOIOJIbHBIE BO-
JIOCOBUJIHBIE TPELIMHBI C IUIOTHO CXKATBIMU KpPasMH,
NIPOJI0JIbHAS ropsiyasi TpeluHa - npsMoiauHenHas. [le-
(bexThl - pucka, 3akar, MoJpe3, OTHEYaToK, TPEUIMHA
HAIpPSDKEHUS], IEPEXKOT, PACCIOCHHE UMEIOT OJJMHAKO-
BBIH BUJ, XapaKTEPHBIN JJIsI KAKAOTO M3 HHX, HA BCEX
THIIaX COPTOBOrO Mpokara. M3 Bcex BUIIOB METalIo-
MIPOJIYKIIMH, TOJy4aeMoil criocoboM ropsiueit redop-
Manuu, Haubojiee OCTpble W TPYAHO pellaeMble BO-
IIPOCHI BO3HHUKAIOT MPH OOCYXJICHWH NPUYUH HEYJO0-
BJIETBOPHUTENILHOTO KadecTBa TpyO. IloctymarenbHo-
BpallaTeIbHOE JBM)KCHHE 3aTOTOBKH IIPH M3TOTOBIIE-
HUM TPYO BCKpHIBA€T M pa3BUBAaeT MayeHIIne He-
CIUTONITHOCTH MeTajula ¢ o0pa3oBaHHEM JIe(eKTOB Ha
UX Hapy»KHOU M BHYTPEHHEH MOBEPXHOCTU B BHIE WU
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TUICH, WJIA PACCIIOEHUH B TOJIIIE CTEHKH. DTOT MPOLIECC
CBSI3aH C BO3BHUKHOBEHUEM 3HAYUTEIHLHO HEPAaBHOMED-
HOW JedopManuu 10 MEPUMETPY, UYTO IPUBOIUT K
CJI0KHOMY HAIpSKEHHOMY COCTOsIHUIO MeTama. [Ipu
YCTaHOBJICHHH MPUYHH TIOSABICHUSA J1e()EKTOB HA KOH-
KPETHBIX BHUJAX METALIONPOIYKIUHU CIEAYEeT YUUTHI-
BaTh: Pa3Mepbl NE(PEKTOB M CTCICHb MOPAKEHHOCTH
MMU KaK OTAENBHOTO M3JeNus, TaK U MapTUH, MpoKa-
TaHHOM W3 OJHON MJIaBKU; NEPUOAUYHOCTH UX IOBTO-
PEHHUSA B IIpenenax OJHOTO U3ICIHs, TapTHH, TUIaBKH, a
TaKXKe YacTOTy WX TOSIBICHHS B MPOXYKIIMH Pa3HBIX
NapTUH M pa3HbIX IJIABOK, U3TOTOBJIEHHON M3 OAHOM
W Pa3HBIX MAPOK CTAJH, OJIYYCHHOH OT Pa3HBIX IO-
CTaBIIMKOB METaJlIa; KOHKPETHBIE YCIOBHSI IPOU3BO/I-
CTBa M IepepabOTKH MeTasuia (HarpeBos, nedopmariu,
OTJICNIKU, TEPMOOOPAOOTKU M T.II.) HA JAHHOM IPE.I-
TPUSTHH.

Heghexmol omaueox. JlehexTsl OTIMBOK MOXKHO
pa3aeauTh Ha BE IPYIIIILI: HEUCIIPABUMBIE ¥ HCIIPABH-
Mele. HencnipaBumble neekTsl, 0OBIYHO KPYIHBIE 11O
pa3Mepam, UCTIPaBUTH HEBO3MOKHO HIIH HEBBHITOAHO. B
9TOM CITy4dae OTIMBKY CUUTAIOT HETOTHOMN ISl UCTIONb-
30BaHUsI M IEPEBOAT B pa3psii OKOHIATEIEHOTO OpaKa.
HcnpaBumble nedeKTsl, 00BIYHO METKHE, IKOHOMUYe-
CKH IIeTIeCO00pa3HO MOIBEPTaTh UCTIPABICHUIO.

OnauMm w3 HambOonee 3((EeKTHBHBIX CMOCOOOB
MPEOTBPAIICHUS 00pa30BaHUS YCAT0YHBIX PAKOBHH U
HEOJTHOPOJHOCTH KPHUCTAJUIU3AIMH 110 TOJIIMHE OTIIN-
BOK fBJISIETCA TMOAOOP CKOPOCTH MX OXJaxaeHus. J[is
BBIDABHUBAHMS CKOPOCTEH OXJIAXKIEHUSA DPa3IUYHBIX
YY9acTKOB OTJIMBKH M, CJICIOBATEIBHO, YMCHBIICHHUS
TEMIEPATYPHBIX HANPSHKCHUH, MPUMEHSIOT TOJOTPEB
(hopMBI HiH crienuabHbBIe OPMOBOYHBIE CMECH C HU3-
KO TEILTOPOBOIHOCTEIO U 3K30TepMUYECKHEe (OPMO-
BOYHBIC CMECH JUIsI OOJIMIIOBKA TOHKHX CTEHOK OT-
TUBKU. [ perynmupoBaHHS CKOPOCTH OXJIaXKACHHUS

MAaCCHBHBIX TEIUIOBBIX (TEPMHUECKHUX) y3JIOB OTIUBKH
HCTIONB3YIOT BHYTPEHHUE M HAPYIKHBIE XOJIOIMIIEHUKH.
Hapy>kHbIe XOJOAMIBPHUKH JOJDKHBI OBITH HE CIUIOII-
HBIMH, a B BHJIC OTACIbHBIX IUIMTOK, OPYCKOB H T. II.
3a30pBl MEXKIY OTICIBHBIMU XOJIOIMILHUKAMH HE00-
XOJIMMO TIIATEIBHO 33JICNIBIBATh BO U30CKAHUE TIOSB-
JICHHS 3aJUBOB. J[JIs KPYMHBIX OTIUBOK JKCIATECIHHO
MPUMEHSTh TUIOCKHE XOJOMWILHUKHU. [Ipu oxmaxme-
HUW KPHUBOJIMHEHHBIX MOBEPXHOCTEH XOIOIMIEHUKA
BEITIOJTHAIOT TI0 X KOHTYpY. B cpennnx mo rabapuram
OTJIMBKAX XOJOAWIBHUKH, CO3[aBasi pe3Koe Imepeoxiia-
KJIEHHE METajula, CIOCOOCTBYIOT BO3HHKHOBCHHIO B
OTJIMBKAaX YCaJOYHBIX PaKOBWH, IOp, TpeumwH [3, 4].
D¢ HekTHBHOCT, METOZOB NPUHYAMTEIBHOTO OXJia-
JKJICHUS OTJIMBOK, KaK CPEIICTBA CHMIKCHHUS OCTAaTOY-
HBIX HAMPSDKCHUHA M COKPAIICHUS TEXHOJIOTUYECKOTO
[UKJIa, CYIIECTBCHHO BO3pacTacT IpPU aBTOMATHYC-
CKOM PETyJIMPOBAHHUH MPOIECCa OXIIAKICHUS OTIUBKH.
OpnHo#t u3 Hanboliee MPOCTHIX M HAAEKHO peallu3ye-
MBIX SIBJISIETCSI CHCTEMa, B KOTOPOH PETyIUPYIOIINM
mapaMeTpOM aBTOMATHUYECKH CITYKUT Pa3HOCTh TEMIIe-
paTyp MEXIy OCHOBHBIMH DIIEMCHTAMH OTJIHBKH, T. €.
TOHKOHM CTEHKOH, U MacCUBHOW Hampasistouieil. Tem-
nepatypa ¢pukcupyercs auddepeHInansHON TepMoTIa-
poii, oOpa3oBaHHOWH NOBYMS TepMOIapaMH, KOTOpHIC
YCTaHOBJICHBI COOTBETCTBCHHO B CTCHKC U HAIIPaBJIAIO-
el oTaMBKU. PerynnpoBaHue npouecca OXiaaXIeHHs
pa3HOTOJ’IHIPIHHOI71 OTJIMBKHU C IIOMOULIBKO XOJOJHJIb-
HUKa npeacTaBieHo Ha puc. 1. [TokazaHo, 4To 710 pery-
JIMPOBaHUs B TOHKOCTEHHOW YacTW HaOII0Ial0TCs
HaIpaBJICHHO-3aKPUCTAIUTH30BAHHBIC, B TOJICTOCTCH-
HOW — YKpPYIHEHHBIE MPAKTHICCKH PAaBHOOCHEIC 3e€pHA
KkpuctamuToB. [locie mpaBWIEHO OZOOpPAHHOTO pe-
JKIMa OXJIAKICHUS OTIUBKU MIPOUCXOTUT BHIPABHUBA-
HUE TI0 pa3Mepy 3epHa PasHOTOIIIMHHON OTIUBKH.
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Puc. 1. Buipasrueanue ckopocmu OXaaxcOeHust 6 MOHKOCMeHHOU (a, 6) u moJICmoCmeHHOU
(6, 2) wacmax OMAUGKYU C NOMOWBIO XOTOOULLHUKA: A, 8 — 00 BLIPAGHUBANUS, 6, 2 — NOC/IE 6bIPAGHUBAHUSL

Jlyist petoTBpallieHHs Ta30BbIX PAKOBHH CJIETYET
YMEHbILIATh Ta30TBOPHOCTh CMECEW M CTEp)KHEH, yBe-
JIMYUBATh CKOPOCTh OTBOJA ra3oB U3 (GopM, Crocoo-
CTBOBATh yJaJICHNUIO U3 OTJIMBKY BHEAPHUBIIMXCS ra30-
BBIX ITy3bIPEHl 10 MOMEHTA €€ MOJIHOTO 3aTBEPAECBAHMS.
Ji1s1 aTOr0 HEeOOXOMMO OIPENIENATh ONTUMAIIBHBIN CO-
cTaB ()OPMOBOYHBIX M CTEPXKHEBHIX cMmeceil. Cmecn
JIOJDKHBI COJIep)KaTh MUHUMAJIbHOE KOJIMYECTBO ra30-
TBOPHBIX MaTepHAaIOB — BOJIbI, OPIraHMYECKUX CBSI3YIO-
KX, IPOTUBOIPUTapHBIX 00aBOK, IJIUHBI, U3BECTH U
T. I

JleficTBEHHBIM CITOCOOOM CHUIKEHHMS Ta30BBIICIIE-
HUS [IPY 3aJIMBKE SIBJISIETCSl BBICYIIMBAaHHUE U TIPOKaJIH-
BaHMe cTep)kHed U popM. [Ipu 3TOM K3 HUX NOYTH T10JI-
HOCTBIO YJIaJsieTcsi BOJAa M YacTHYHO JIETydde Mpo-
OYKTBl M3 CBs3ylollero wmarepuaina. IloBbleHne
CKOPOCTH OTBOZA Ta30B M3 ()OPM M COOTBETCTBEHHO
CHIDKEHUE JaBJICHUs ra3a JOCTUTACTCs 32 CUET YMEHb-
LIEHUs] JUIMHBI MYyTH (GUILTPAlMM Ta30B, ST 4ero
HEOOXO0JMMO TpeayCMaTpHBaTh BEHTHISIIMOHHBIE Ka-
Haubl B hopme U cTepikHe. [[ns yaaneHus ra3oBbix my-
3BIped M3 JKUAKOro Meraia 3)()EKTHBHO U MOBBIIIC-
HHUE TeMITepaTypsl 3ayinBaeMoro Metania. C moBbIIe-
HHEM TeMIIepaTyphl BA3KOCTh pacIjlaBa YMEHbIIAeTCs,
a BpeMs 10 00pa30BaHUS KOPKH METaJlla yBEeINYHBa-
ercs. Takum 0OpazoM, Ipy MOBBIIEHHOH TeMIlepaType
3aJIMBKH CIUIaBa yBEJIMYHBACTCS BPEMSI, B TEUCHUE KO-
TOPOrO BO3MOKHO YJajieHHE ITy3blped Traza u3 OT-

JIMBKH. MeTOo/Ibl IIPeIOTBPAIEHHs YCaI0uHbIX Nedek-
TOB CBOJIATCS K CO3JIaHUIO TaKMX YCJIOBH 3aTBepieBa-
HUS, TIPU KOTOPBIX HEJOCTATOK JKUIKOTO MeTayla B
KPUCTAJTU3YIOLIEHCS OTIMBKE WU B OTHENIbHBIX €€ Y3-
JIaX BOCIIOJIHSIETCSI ITyTE€M IOJBOAA JOMOJIHUTEIBHOTO
JKUJKOTO MeTasuta. JlomoJTHUTEIbHBIN MTOABO MeTalljIa
K MecTy 00pa3oBaHHS YCAJOYHBIX JNe(PEKTOB JOJKEH
OBITh HETIPEPBIBHBIM H MPOJOJDKATHCS IO TIOJHOTO 3a-
TBEpJIEBaHUS OTJIMBKH, CJIE€IOBATEILHO, KPUCTAILITU3Y-
FOILMICS CIIOM OTIMBKH JOJOKEH OBITH B KOHTAKTE C
KUJKUM MeTaiuioM. Jljisi KoMIeHcaluu yCaaku OTIIu-
BOK I/ICHOJ'H)SyIOT HpI/I6I)I.]'II/I, T.C. I/ICKyCCTBeHHI)Ie EMKO-
cTu xuAkoro Mmeraia. IIpepgorBpaiieHue ropsuux
TpeHII/IH BO3MOXHO HyTeM 06ecnequH$[ MUHUMAJIb-
HBIX MIEPEnajoB TEMIIEPATYPbI B CTEHKaX U OTAENbHBIX
YacTsIX OTJIMBKH B IEPUOJI €€ 3aTBEPACBAHUS U JAIb-
HEHIIIero oxjaaxacHus. B cBsA3M ¢ 3TUM OoJIbIIOE 3HA-
YeHHE UMEET MPaBUIbHOE KOHCTPYUPOBAHHE OTIMBOK
C 1eNpI0 00ECTICYCHHsT YCIOBUH OJJHOBPEMEHHOTO 3a-
TBEpPAEBAaHUSI U OCTBIBAHUS HUX CTEHOK U OTCYTCTBHS
TEIUIOBBIX (TEPMHUYECKHX) y370B. IIpaktudeckn 3TO
TpeOOoBaHUe BBIIOJIHUTH TPYHO, OJIHAKO HEOOXOIUMO
CTPEMHUTBCS K TOMY, 4TOOBI Pa3HHUIIA TOJIINH COTpsra-
JOLUXCA CTEHOK Oblla MUHUMaJIbHOW. UeMm Oolblie
TOJIIIIMHA CTEHOK OTJIMBKH M OOJIbIIIE pa3HUIA TOJIIIHH
OTJIENILHBIX €€ YacTeil, TeM OOJbIIe U HATIPSDKEHUS TIPU
MPOYUX paBHBIX ycioBusX. IIpenoTBpamieHuo rops-
YHUX TPEIIMH TaKXe CIIOCOOCTBYET CO3/IaHUe MOAaTIH-
BOM opmHI [3, 4].
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JledeKThI OTIIMBOK HCIIPABISAIOT, €CIIA 3TO TEXHH-
YECKH BO3MOXXHO M JKOHOMHYECKH IeJIeco00pas3Ho.
Hawubonee pacmnpocTpaHeHHBIMU CIIOCOOAaMM HCIIPaB-
JeHust Ne(eKTOB SIBISIOTCS NpaBKa, 3aBapka U MHpo-
nuTka. [IpaBKoil MCHpaBISIOT KOPOOJEHHE OTIIHMBOK.
J11s1 5TOTO Ha OTIINBKY OKa3bIBAIOT MEXaHUYECKOE BO3-
JISWCTBHE — €€ TUIACTUYECKH 1e()OPMHUPYIOT Ha Ipeccax
WJIM MOJIOTKaMH M BOCCTaHABJIMBAIOT TPeOyeMyro reo-
METPHIO.

[oBepxHOCTHBIE HedeKTHl Ha HeoOpabaThIBac-
MBIX TIOBEPXHOCTSIX (PaKOBUHBI, CKBO3HBIE OTBEPCTHS,
TPEUINHBI) UCIPABISIOT OYTOBOI M ra30BOi CBapKOM.
s 3100 HeheKTHOE MECTO OTIMBKH Pa3/IebIBAIOT —
NPUIAIOT CEYEHHIO 3aBapHBAEMOro MecTa V-00pasHyto
dhopmy. JlyroBoii cBapkoii 0e3 moorpeBa UCIPABISIOT
nedekTsl UyryHHBIX OTIMBOK. HamaBka meramna oa-
HOCJIOWHAsl WJIM MHOTOCJIOWHAsI BAJIMKaMH, 110 HEOOXO-
JUMOCTH C TOAYEKaHKOW. Ml 3TOro NpUMEHSIOT
CTaJbHBIC, MEJHO-CTaJbHbIE W MEIHO-HUKEJIEBbIC
3EeKTPOIH!. JIyTOBYIO 1 Ta30BYIO CBAPKY C TIOAOTPEBOM
MPUMEHSIOT IJISl HCIIPABIICHUS 1e(DEKTOB CTCHOK OTIIH-
BOK, HMCIIBITHIBAOIIUX TUHAMUYecKHe Harpyskd. OT-
JUBKHU TIEpell CBAapKOW HarpeBarT (4yryHHBIE — IO
550...700 °C, amroMHMHHEBBIE W MarHMeBble — JIO
350...400 °C), yTo0Ob1 M30eKaTh 3HAYNTEIHHBIX TEPMU-
YECKHX HanpsKeHUH. J{J1s HCKITI0UeHUsl OKUCIIEHUS 110~
BEPXHOCTH HCIOJB3YIOT (IIOCHI WIIM 3aIlUTHBIC T'a3bl.
O0beM JedeKTa 3amoNIHAIOT HAIUIABISICMBIM MeETall-
JIOM, OJIM3KMM MO XUMHYECKOMY COCTaBY K MaTepHaiy

a

oTnuBKU. HamiaBnseMplil MeTaa NoAAepKUBAtOT He-
KOTOpPOE BPEMSI B KHIKOM COCTOSIHUH B IIEIISIX BBIPAB-
HUBaHUSI XUMHYECKOT'0 COCTaBa M yAAJICHHUsI HEMETal-
JIMYECKUX BKIItoUeHHH. [Tocie cBapKy OTIUBKY WU Jie-
(heKTHOE MECTO BHOBb HarpeBaroT JI0 IEPBOHAYAILHOM
TeMIlepaTypbl M 3aTeM MEIUIEHHO OXJIaXJIAroT IS
yCTpaHEeHUsI CBApOYHBIX HaNpspKeHUH. JleekTr Mexa-
HUYECKH 00pabOTaHHBIX CTaJbHBIX OTJIIMBOK HCIIPAB-
JISI0T naiko#. Jlns nallku NpUMEHSIOT TBEPIbIE MPU-
mon Cu-Ni, Cu-Ag. TIponuTKy MPUMEHSIIOT ISl yCTpa-
HEHHS MHOPHUCTOCTH. JIMd  TNPONHTKH  IIHUPOKO
HCTIONB3YIOT OaKeINTOBBINA JIaK, HATYPANbHYIO OIH]Y,
XKHUIKOE CTEKJIO W STHICWIMKAT. IIpomuTky makamu
MIPOBOAAT B CHELUAIBHBIX Oakax NpH TeMIlepaTrype
150...200 °C non gaBnenuem 0,5...0,6 MlIla. XXuakum
CTEKJIOM OTJIMBKM TNPOINUTHIBAIOT NPU TeMIeparype
85...95 °C. Ilepen mpomMUTKO#M OTIMBKH, YTOOBI OYU-
CTUTbH UX OT Macia, IPOMBIBAIOT B TETPaXJIOpHUJIE yrile-
poza 1 moJBeprarT BaKyyMUpPOBaHUIO. JJIUTETbHOCTh
MIPOTIUTKH OMpEAEIIAeTCS TOJIINHON CTEHOK, pa3Me-
paMu Iop ¥ CBOICTBaMHM NPOIHTHIBAIONIETO MaTEpH-
ana. Jis oTBepIKACHUS NPONUTHIBAIOIIETO MaTepraia

OTJHMBKH HATPEBAIOT U BBIACP)KMBAIOT B TSUCHHE OIIPE-
IENeHHOro BpeMeHH. sl yCTpaHeHUsI TeYH OTIMBKH
U3 IBETHBIX METAIUIOB HPOIUTHIBAIOT OAKEIUTOBBIM
nmakoM. YcTpaHeHHe Ae(EeKTOB TeUH MPOMUTKOH HIIH
3arnoJHeHneM o0beMa JedexTa HaruIaBIsseMbIM MeTa-
JIOM, OJIM3KUM 110 XUMHUYECKOMY COCTaBy K MaTepHay
OTJINBKH, NPE/ICTABICHO HA PUC. 2.

Puc. 2. Yempanenue degpexmog meyu 6 uzoenusix, NOLY4eHHbIX MEMOOOM UMb
a — nponumka, 6 — 3anoaHeHue 00beMa HaNIAeIAEMbIM MEMAIOM

HesnaunTenbHble MOBEPXHOCTHBIE AE(HEKTHI HC-
MpPaBISIOT 3aJ€NIKON 3aMa3kamu unu Mactukamu. Ile-
pen 3amoNHeHHEeM MacTUKOHN JedeKTHple MecTa Odu-
AT OT TpsA3H, 00e3xupuBaroT u cymar. ITocne 3a-
MOJHEHMSI  WCIPABICHHOE MECTO  3arjla’KHBAaIOT,
00yBalOT CXaThIM BO3IyXOM M TpyHTyIOT. [Ipmme-
HSIOT 3aMa3Ky U3 HAMOJHHUTENS (KaMEHHOW MYyKH, Iie-
MEHTa, METAJUTMYECKOH CTPY>KKH), CBSI3YIOLIETO (KH-
KOT'O CTEKJIa, SIIOKCHHOM cMOoIIbl) U oTBepauTes. [To-
cile  WCIpaBieHUs Je(EeKTOB  OTIUBKM  BHOBb

nojasepraroT KoHTpomo. Ilepen coaueit Ha ckian 4y-
TYHHBIE OTJIHBKH TPYHTYIOT WM OKpAIIMBAIOT, OT-
JIMBKY U3 MarHUEBBIX CIUIABOB IMOJIBEPTAIOT CIICIIHATb-
HOM XMMHYECKOH 00paboTKe IS TOJydYeHHs 3aIluT-
HO# OKCUJIHOM TIJICHKH.

B Tabn. 1 mpeacraBnena knaccudukanus aedex-
TOB JIUTHS C YKa3aHUEM MPUINH BOZHUKHOBEHUS U CIIO-
COOOB yCTpaHEHHUS.
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Tab6muma 1.

K.ﬂaccuquamm Ileq)eKTOB JIUTHhA C YKa3aHUMEM IPUYUH BOSHUKHOBCHHUSA H CrnocoooB YCTPAHCHUA

Tun nedexra

le/l'-ll/ll-lbl BO3HHKHOBCHHUSA

Cnoco6 ycTpaHeHust

1 2 3
Hapocr Pa3mbITHE NTUTEHON (HOPMBI Mexanndeckas 00paboTka
BwmsaTura W3numex JIuTeHHOM 3eMITH Mexanndeckas 00paboTka

VYcanounas pakoBruHa

VYcanka meTtaiia

OTpe3ka YacTH CIUTKA WU OT-
JTUBKH

Hemerammuueckoe BKJIIOYCHHUE, IIJIAK

Henocrarounast oyucTka MmoBepx-
HOCTH pacIljiaBa, IMOMaJaHWe dYa-
CTHI] OTHEYNOPHOTO (HOPMOBOU-
HOTO MaTepuana

BripyOka

I'azoBast MOPUCTOCTB, Iy3bIPh, PAKO-
BUHA

BLI,HGJ'ICHI/IG rasa, paCTBOPEHHOTO
B XXKMAKOM MCTAJIJIC

Camo3zaBapka mpu 00paboTke
JaBICHHEM (€CIM TOBEPXHOCTb
HE OKHUCJICHA), BBIPYOKa

JenapuTHas TMKBalMs — HEOJHOPO-

HOCTh IO JICHJPUTAM U B MEXJIEHI- | BricTpoe 3acThIBaHHE MeTauIa OTxur
PHUTHBIX IPOCTPAHCTBAX
3oHanbpHas JIUKBAIUS - HEOTHOPOII-
HOCTB IT10 BCEH OTJIMBKE 10 INIOTHOCTH
BricTpoe 3acThiBaHuE MeTalIa HeycTpanumpiii

IlepepbIB B T€UEHUU KUKOTO Me-
TaJula, HEJOCTaTOYHO BBICOKAsSI €r0
TeMIieparypa

BripyOka, 3adncTKa MOBEPXHO-
CTH

3aquBUHA — OTCJIIOCHHE MeETallla OT
TIOBEPXHOCTHU CIIMTKA

[IpopsIB XKHUAKOTO MeTalIa uepes
KOPKY

3auncrKa IMMOBEPXHOCTHU
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ITpomomkenue TadumIs! 1
1 2 3
OKcuaHas IIeHa — TOKas
N OxcuMpoBaHKe MeTallia IpH pas-
MPOCIIOiiKa OKCUANPOBAHHOTO BKe BeipyOka
MeTajia
lopsiuast TpelMHA; TMOBEPXHOCTH
CHJIBHO OKCHITUPOBaHA
PaspymieHne  3aKkpHCTaLTH30BAaB-

HaIPsDKEHUN

bt

IIEeToCsa CKeJleTa CIjlaBa Moja JAei-
CTBUEM TEPMUYCCKUX U YCATOUYHBIX

BripyOxa u mosBapka

XomogHas TpeIinHa; MMOBEPXHOCTD
HE OKCHJIUPOBaHA

Paznas CKOPOCTH OXJIAXKACHUS TOH-
KHX M TOJICTBIX YacTeH OTIMBKHU

3aBapuBaroTcss Tpu 00paboTke
JIaBJICHHEM

Jegpexmut degpopmuposanus. Jlehexts mpoayk-
UM TI0cIe 0OpabOTKH AaBICHHEM MOJpa3/eNAioT Ha
JIBE TPYIIIIBI: CBSA3aHHBIC C Jie(peKTaMu CIUTKA U BBI3bI-
BaeMble camoii oOpaborkoi. K moBepXHOCTHBIM Je-
(exTaM ropsUeKaTaHOro U KAIMOPOBAaHHOTO MpOKAaTa
OTHOCATCS JIMKBAIIUHU, PACKAaTHBIC T'a30BbIE ITy3BIPH, BO-
JIOCOBUHBIC TPEIIMHBI, PBAHUHBI U 3aKaThl. OCHOB-
HBIMU TIPUYMHAMU MX BO3HHUKHOBEHHS SIBIIAIOTCS Jie-
(heKTHI METAITY pPrUIECKOT0 POU3BOJICTBA.

CnocobamMu HX TPEAYNPEKACHUS MOTYT OBITbH:
YTOYHEHHUE TEXHOJIOTHH PACKHCIECHHUS U MOIU(PHUIIIPO-
BaHMS CTaJIM; COOJIIOACHHIE TEMIIEPAaTyPHO-BPEMEHHBIX
MapaMeTpOB Pa3NMBKHU CTaIH; COONIIOACHHE PEKUMOB
OXJIQKICHHS.

Yempanenue oegpexmos npoxama. CxBO3HOM
pa3pbiB 00pa3yercsi Kak B XOJie IKCIUTyaTaluu H3Je-
TSI, TaK U HA 3Tarle ero U3rOTOBJICHUS U IPEACTaBISIET
co00i1 CKBO3HYI0 HECIUIOUIHOCTh Marepuajia Ha Mo-
BEPXHOCTH 3ar0TOBKH. [IprunHOit 00pa30BaHUs CKBO3-
HOTO DPa3phlBa CIIy)XKaT MEXaHWYECKHE TOBPEKACHUS,
BKaTaHHbIE WHOPOJHBIC TeJIA WM HapyIICHUsS TeMIIe-
paTypHOTO peXuma NpOoKaTHOro craHa. Jlns Toro
YTOOBI HE JIOITYCTUTh 00pa30BaHMs Pa3pbiBa PEKOMEH-
JyeTcsl He TOJIBKO COOJII01aTh HOPMATHBHBIE TPeOOBa-
HUS K TIPOU3BO/ICTBY, HO M OCYIIECTBIISATH THIATEIHLHYIO
YHCTKY 3arOTOBKH Tiepe] oOpaboTKOM, a Taxke ciie-
JUTH 32 HAJMYHUEM MEXaHMYECKUX IOBPEXJEHHH Ha
noBepxHOCTH obOopynoBaHus. [laHHBINA AedeKT OTHO-
CHUTCS K KaTeropuu 6paka. BmsaTuna nMeet B yriry0-
nenust Ha Mertamwie. OOpasyercs H3-3a HapylIeHHH
TPAHCHIOPTHPOBKH M CKIIAAWPOBAHHS JHCTOBOHM 3aro-
TOBKHM, a TaKke NPH HECOOJIONECHWH TEXHUKH 00pa-
00TKH B mporiecce MPou3BoACTBa. [yt Toro 4ro0sl He
JIOIYCTUTh IOSIBJICHUSI BMSATHHBI, HEOOXOIUMO aKKy-

paTHO 00paIaThes C 3arOTOBKON 1 CIIEANTH 32 YCIOBH-
SIMH €€ XpaHeHHI. BMATHHA MOXXeT OBITH BBIIPABICHA
MyTeM TemIepaTypHoi oO0paboTku. OTneyaTok BU3y-
QJILHO 3aMETEH, BBINIISANT KaK BBICTYIIBI WJIH yriryOiie-
HUSI Ha TOBEPXHOCTH, KOTOPBIE TOBTOPSIFOTCS IO BCEMY
ety uznenus. [IpuunHa MmosBIeHUs! OTIIEYaTKOB —
HaJIMIaHKe Ha METaJUl MHOPOJHBIX YaCTHIl, a TaKXe
HapylIeHHe nporecca 00pabOTKK Ha MPOKATHBIX WIIN
MIPaBIIIBHBIX BallMKax. B kadecTBe MpoQHIakTHKH 10-
SIBIICHUSI OTIIEYATKOB PEKOMEHIYETCs CIECAMTH 3a CO-
cTossHEEeM pabodero odbopynoBanus. JlehekT Ha BHEI-
HEHW CTOpOHE M3AENHSA MOKET OBITh YCTpPAaHEH IIyTeM
nmdoBku. Ha BHyTpeHHEH cTopoHE TpyOHOTO mpo-
KaTa HMCIIPABICHUIO HE MOIexHT. LlapanuHa BBITIIA-
JIMT KaK OTIEYaTKH Pa3InyHON IIHUPHHBI Ha TIOBEPXHO-
ctu meraiuia. Jlehopmaiys NosBIsSEeTCs IPU Hapylile-
HHH TIPOLIEcca TPAHCIIOPTUPOBKH MITH CKIIAANPOBAHUS,
a TaKKe U3-3a MEXaHUYECKOTO TPEHHMSI ITOJIOCHOTO PO~
kata. Jlyist Toro 4ToOBI HE IOMYCTHUTH MOSIBIICHUE Lapa-
IUH PEKOMEHJyeTCs COOJI0aTh HOPMBI M IpaBUiia
TPAHCIIOPTUPOBKH, CKJIaJUPOBAHMS METAJUTMUECKHUX
3arOTOBOK M OCYIIECTBIISITh KOPPEKTHYIO CMOTKY PYJIO-
HOB TIOJIOCHOTO TIpokata. /ledekT He mouIexuT ycrpa-
HeHnto. YenryH4aTocTh XapaKTepu3yeTcs NOsSBICHIEM
Ha TIOBEPXHOCTH METa/ula CETKH TPEIIMH, YXOISAIINi
BITyOb 3arOTOBKU. BO3HMKaeT mpu BEICOKOH TeMmepa-
Type HarpeBa Mertajuia npu oopaboTke, JIubO Npu ero
OKHCJIeHHH. [[y1s TOro, 4TOOBI HCKIIFOUMTH BO3HUKHOBE-
HHME YellyHuyaTOCTH PEKOMEHIYETCsl COOIoaTh TeM-
nepaTypHbIH pexxuM o00paboTku. JledexT Takxke He
MIOJUIEKUT ycTpaneHuto. Ha puc. 3 mokaszaHo si3BeHHOE
KOPPO3HOHHOE pa3zbeJaHue M0 YellyiikaM BHYTpEeHHEH
TIOBEPXHOCTH HACOCHO-KOMITPECCOPHOH TpyOBl U3
cramu 351°2.
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Puc. 3. H36ennoe pasveoanue enympenteli ROGePXHOCU HACOCHO-KOMIpeccoprou mpyowl uz cmanu 3512 no
depexmy «uewryunamocmoy: a —x25; 6 — x50

3akar, 3al0JTHEHHBI OKaTHHOM, Ha T1youHy 10 300 MM (puc. 4) OBLT yAaieH NUTHQOBKOH, T.K. 3TO TO3BO-

JISUT CHIENaTh MPHUITYCK Ha MEXaHUIECKyI0 00paboTKy.

Puc. 4. Yempanenue deghexma memannypeuueckozo npouszgo0cmea Ha 3a20mosKe npoKama waugosKoi.
a - 3aKam, 3anOIHeHHbLL OKANUHOU, Ha enyoury 00 300 mxm; 6 — yoaneHue 06e3y2nepodicenHozo cios u oegpekma

Yempanenue oegpexmos koeku, wimamnosku.
CoOitozieHre  TeMIepaTypHbIX PEKUMOB KOBKH U
IITAMIIOBKM HEOOXOAMMO /IS OBBILICHUS IacTHYe-
CKHUX XapaKTepUCTUK M CHIDKEHHUSI CONPOTHUBIICHHUS Jie-
(hOpMHUpPOBAHHUIO, YCTPAHEHHUS MMOJIOCYATOCTH, KapOu/I-
HOHM CTPOYEYHOCTH, HEOAHOPOAHOCTH.

B pesynbraTe HarpeBa CONpPOTHBIICHHE MeTajlia
IUIACTUYECKOMY  JIe(pOPMHUPOBAHHIO  CHIDKAeTCs B
10...20 pa3 mo CpaBHEHHIO C XOJIOJHOH 00pabOTKOM.
[Ipu 3TOM ynaeTcst MOYTH MOJHOCTHIO JIMKBUANPOBATH
€ro ynpyrue cBOicTBa, OCyIIECTBUTh MEPEKPUCTAIIIN-
3aIMI0 MeTala ¥ YCKOPHUTH AU (HY3MOHHBIE U PENak-
CallMOHHbBIE MPOLECCHl, KOTOPble HEHTPaATU3YIOT BO3-

HUKAIOMIHE MU TopstIeM 1e(hOpMUPOBAHUH HATIPsKE-
HUS IIyTeM BO3BpaTa M peKpUcTau3anuu. [Ipu
HarpeBe M3MEHSIOTCS HE TOJIBKO CTPYKTypa, MEXaHH-
YecKHe CBOICTBA M TEXHOJIOTHYECKAas IUIACTHYHOCTH
METaJJIOB U CIUIABOB, HO U UX (PM3MYECKUE CBOMCTBA!
TEIUIOEMKOCTb, TEIJIO- U 3JIEKTPOIPOBOAHOCTH, Mar-
HUTHBIE CBOMCTBA.

ITomocyaTtocTh MOPBTEKTOMIHON CTalM TaKxke
YMEHBIIAETCS B pe3yIbTaTe AIUTEILHOIO TOMOTEHU3H-
pyrouero orxura mpu remneparype 1250— 1300 °C,
BO BpeMs KOTOPOrO MOKHO YACTUYHO YCTPaHUTh JIUK-
Banuto. Ha puc. 5 moka3zaHo yMeHbIIEHUE MOIOCYATO-
CTH (CTPOYEYHOCTH) Ha moioce u3 cranmu 20 ¢ 5 6amna
710 2 6auta rmociie ToMOT€eHU3HPYIOIIETro OTXKHUTa.
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Puc. 5. Yumenvuwenue nonocuamocmu na nonoce uz cmanu 20 nymem npogeoeHust 20 MO2EHUUPYIOUe20
omorcuza: a — noaocyamocms 5 6anna; 6 — nonocuamocms 2 6anna

KapOugnass cTpO4eYHOCTh MOXET OBITH YMEHbB-
IICHA B Pe3yJIbTaTe KOBKH M CHEHAILHOTO TOMOT€HH-
supyromiero omkura mpu 1100 — 1300 °C, a Takxke B
Ipolecce HarpeBa CTaly ANA ropsdell nedopManui.
Ha puc. 6 npencrasnensl dororpadun KapOUIHOMN

CTPOUYCHHOCTH (HEOTHOPOIHOCTH) 4 Oajia Ha 3aTOTOB-
Kax U3 OBICTpopexyIeit cranu Mapku P18 ymeHbIeH-
HOI 110 2 6aJIIOB B pe3ybTaTe KOBKU U ITOCIIETYFOIIETO
TOMOT€HU3UPYIOIIETO OT)KHTA.

Puc. 6. Kapouonas nHeoonopoornocmu 6 cmanu mapxku P18: a — 4 6ann; 6 — 2 6ann

AHanu3 quarpamMMmbl COCTOSIHUSI JKEN€30YTIIepo-
JTUCTHIX cTaneil (puc. 7) MoKa3pIBaeT, YTO IIEMEHTHT-
HYIO CeTKy HEOOXOMMO Pa3IpOOHTh IJIs TOTO, YTOOBI
[EMEHTUT 00pa30Ball OTACTbHBIC 3¢pHAa B METalle.
IIpu 3TOM TBEPAOCTH M MPOYHOCTH METAJLIA OCTAIOTCS
BBICOKMMU. BepXHuil npeznen temneparyp KOBKHM AJIs
BBICOKOYTJIEPOIUCTOM CTallM 1IeIeco00pa3HO IPUHSATH

pasHbIM nopsiaka 1100 °C. TIpu 3ToM KOBKY HaJ0 Ipo-
BOJAWTH C MPEJOCTOPOKHOCTSIMH, YUUTBIBAsA, YTO ILIA-
CTUYHOCTH TTIOHWXXEHa BBUY JBYX(a3HOU CTPYKTYpBHI.
[lo nmarpamme COCTOSIHHSI MOXKHO TakXe BBIOpATh
HUKHUH NIpesiesl TeMIepaTyp KOBKH, KOTOPBIN JOJDKEH
JIeKaTh BBILIE TEMIIEPaTyp (a30BbIX MIPEBPAIICHHN.
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Puc. 7. Yacmo ouazpammvl cocmosnus scene3oy2nepooucmoix Cmaiei u memnepamyphvle UHmepeaivl KOSKU u
WmMamnosxu

Cremyer OTMETHTb, YTO HU3KOYIJIEPOAUCTHIE
CTAIM MOXHO KOBaTh M TP CTPyKTypax ¢ep-
pUT+ayCTEHHT, Oarojaps 10CTaTOYHO BBHICOKOH IIja-
CTHYHOCTH. 3a3BTEKTOMJHBIE CTalId MMEIOT HUXXHUU
npeien TeMIepaTyp KOBKU B 30HE ayCTEHUTHIEMEH-
TUT. JTa TeMIepaTypa JODKHA OBITh TI0 BO3MOKHOCTH
Gonee HHU3KOH, YTOOBI IPEAOTBPATHTH OOpa30OBaHUE
LIEMEHTUTHOW CeTKH. MakcHMaJIbHbIA MHTEpBajl KO-

BOYHBIX TEMIIEPATyp C YBEIHUCHUEM B CTaH JICTHPY-
FOIIHX 3JIEMEHTOB CTAaHOBUTCS OoJiee y3kuM. Ecnm s
yIIepoaucThiX crajeil on coctasiser ~500...600 °C,
TO JUI KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX cTajieil ~330
°C, AJs Te10-, KUCI0TO-, @ TAKXKE KOPPO3HOHHO-CTOM-
kux craneit ~260 °C, mis xapornpounbix craiei ~200
°C, a st xkaponpovHsIx ciutaBoB ~ 150 °C. Pa3ouenue
HeEMEHTUTHON ceTku B ctainu 1IX15 ¢ 4 Oamma Ha 2
0aJuT IpeICTaBJICHO Ha pHC. 8.



Puc. 8. Pazbuenue yemenmumnoii cemxu: a, 6 — 4 oann, 6, 2— 2 baun

IIpu HarpeBe MeTayna BbILE TEMIEPATyp
1100...1200 °C pe3ko BO3pacTarOT CKOPOCTb pocTa U
pa3Mep ayCTeHUTHBIX 3€PEH, KOTOPbIE CTAHOBSITCS TEM
Gosble, ueM JUIUTeNIbHEE BRIACP)KKA IPH Harpese. OTo
SIBIICHHE HA3BIBAIOT MEPErPeBOM, a CaM METaJll C U3-
JIUITHE KPYITHBIMU 36pHAMH — eperpeTbiM. Temmepa-
Typy, TIOCJIe KOTOPOI HaUWHAIOTCS HHTCHCUBHBIN pPOCT
3epHA CTalld U e¢ MePerpeB, Ha3hIBAIOT KPUTHUECKOM.
OHa COCTaBIISeT TSI YIIIEPOAUCTOM CTaH C coepKa-
HueM yrieponaa 110 0,4 % — 1300 °C u>0,4 % yraepona
— 1150 °C. Metai ¢ eperpeToii CTpyKTypoil oTMeua-
€TCA NOHM»KCHHBIMU IIJIACTUYCCKHNMHU CBOﬁCTBaMH, npu
€ro KOBKE BO3MOXXHO 00pa3oBaHME TPELIMH, a MOCIe
KOBKH HU3CIIHNE 6y/:[eT HUMETH INIOHMKCHHBIC MCXaHUYC-
ckue cBoiictBa. IleperpeB sBisercs OpakoMm HarpeBa

MeTa/ula. B OOJBIIMHCTBE CIIy4aeB €ro UCIpPaBILIOT
nocienymoomeil  TepmooOpaboTkoit (oTxurom). Ilpm
Harpese 10 TeMIIepaTyp, HECKOJIbKO MEHBLINX TeMIIe-
patyps!l 1uaBieHus (kpusas AE Ha nuarpamme xe-
JIe30—yTiepon), HaOmoaaeTcs pe3Koe CHIDKeHUE TIa-
CTUYHOCTH, SIBJISIFOIIEECS PE3YIIETATOM 3HAUYUTEIEHOTO
POCTa 3epEeH U MOCIIEAYIOIIETO Mepeskora MeTajia, Xa-
PaKkTEepU3yeMoro  OKHCIEHHEM  TpPaHMI[  3€peH
(puc. 7). Obpasyrommecs Mo TpaHUIaM 3€PEH OKCHUJIBI
UMEIOT OoJiee HU3KYIO TeMIIeparypy IUIaBICHHS, YeM
3epHa MeTajla, IPaHUIBI 3epeH HAYWHAIOT OIUIaB-
JISITBCS,, ¥ HACTyIaeT MOJIHAs HOTeps IIaCTHYHOCTH
HarpesaeMoro Merajuia. Ilepexor — HeyCTpaHUMBI
Opak, JJUKBUIUPYEMbII TOJILKO TEperuiaBKol MeTasuia

(puc.9).
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Puc. 9. Mukpocmpyxkmypa cmanu Y8, naepemoti gvtue memnepamyput 1000 u
1200 °C: a — nepeepes; 6 - nepesicoe

Temneparypa mepexora ajisi HEKOTOPBIX MapoK
YIIEPOIUCTBIX CTajlel cocTaBiseT: 1 cTajneit 20; 45;
V8 u Y12 coorBercTBerHo > 1350; 1350; 1200 u 1200
°C. IIpu HeZOCTaTOUHOM BpPEMEHHU HarpeBa MeTajll He
ycIieBaeT paBHOMEPHO ITPOTPETHCS 10 BCEMY CEUCHHUIO
U MMeeT Oosiee HU3KYIO ITACTHYHOCTh B IIEHTPaTbHOM
30HE 3aroToBKH. Jlehopmarist HEJOTPETOro MeTasuia
MPUBOANT K BOZHUKHOBEHHUIO 3HAYUTEIHHBIX BHYTPEH-
HUX HalpspKEHWH U 1pu 00paboTKe 3aroTOBKH KOBKOH
WY IITaMIOBKOM MOXET MpPHUBECTH K 00pa30BaHUIO
TPELINH B OCEBOM 30HE 3aroTOBKH. Pexxum Harpesa 3a-
TOTOBOK OIpEJIEISIeT YCIOBUS, HEOOXOAUMBIE JUIST U3-
TOTOBJICHHA  BBICOKOKAQYECTBCHHBIX IIOKOBOK HIN
mraminoBok. OH BKIIIOYAET B ce0sl ClIe/IyIoLIHe OCHOB-
HbIE ITapaMeTphl: TEMIIEpaTypy He4H IIpU 3arpy3ke 3a-
TOTOBOK, CKOPOCTh WJIM JUIMTEILHOCTh HArpeBa Me-
TaJula, KOHEYHYIO TEMIIepaTypy HarpeBa, BpeMs BbI-
Jep)KKH TIpH  3aJaHHOW  TeMmmeparype, OOIIyio
MPOJIODKUTENILHOCTE HarpeBa. OnpenensionMy IpH
BBIOOpE pexHMa HarpeBa SIBISIOTCS XMMHUYECKHH CO-
CTaB MeTaJula M pa3Mepbl HarpeBaeMbIX 3aroTOBOK.
Temneparypy paboyero nmpocTpaHcTBa Meyd yCTaHaB-
JIMBAIOT B 3aBUCHMOCTH OT MapKu CTalld, Pa3MepoB U
(hopMbI HarpeBaeMbIX 3aroToBokK. [lomassroiiee 00Jb-
IMUHCTBO 3aroTOBOK M3 KOHCTPYKIMOHHBIX CTaHeﬁ,
UMEIONNX JUaMeTp WX CTOpPOHYy KkBazaparta mo 100
MM, 3arpy»aroT B neus npu temmneparype 1200...1300
°C. Kpome 0TMEUCHHBIX BBIIIE HEXEJIATEIBHBIX SBIIE-
HUH IeperpeBa, HEAOTPEeBa U Mepekora MeTasia, Bo3-
HHUKAIONIMX MPU HApYIIEHUH JUTUTEIFHOCTH M IPaHuUI]
TEeMIIepaTypHOTO MHTEpBajla HarpeBa 3aroTOBOK II0]
KOBKY M INTaMIIOBKY, HarpeB CTaJleil COMPOBOXKIAIOT
TaKHe MPOLECCh, KaK 00€3yTIIepoKUBAHUE U OKAIIMHO-
obpazoBaHue.

IIpomecc o06e3yrinepokuBaHus OOHAPYKUBAETCS
npu Temnepatypax Harpera 800...850 °C u pe3ko 3a-
MEJUISIETCSl 1OCiIe TMOSBJICHUS Ha METajie OKalWHbI.
OO6eqHeHNE TOBEPXHOCTHBIX CIIOEB CTAIH YTIIEPOIOM B

pe3yibTare 00e3yriepoKUBaHUs MPUBOAUT K CHUXKE-
HUIO TBepaocTd. (DTUM U OOBACHICTCA HEOOXOaU-
MOCTb 3aYHCTKH MOBEPXHOCTHOTO CJIOS 3aTOTOBOK MPU
U3MEpPEHUU TBEPAOCTH). YMEHbIIIEHUE KOJUYeCTBa
KHCJIOPOAa U €r0 COCTUHCHUHN B TIEYH M COKpAICHUE
BPEMEHH IPeOBIBAHIS METaIlIa IIPU BBICOKHX TEMITEpa-
Typax SIBISIOTCS OCHOBHBIMH MEPaMU 0 YMEHBIICHUTO
KOJIMYecTBa OKAMUHEL [opsuenedopMupoBaHHEIH Me-
TaJT UMEeT MEHee OJTHOPOIHBIC CBOMCTBA IT0 CCUCHHUIO,
YeM XO0JIOJHOIe)OPMUPOBAHHBIN U O0TOXKEHHbIH. Ko-
HEYHBINH pa3Mep 3epHa ropsiueae)OpMUPOBAHHOTO Me-
Tajia HUKOTJa He ObIBAaeT OJHOPOIHBIM IO ABYM TPH-
yiHaM. Bo-TepBhIX, 10 CEYCHUIO MeTauia aedopma-
UM OCYUIECTBISETCS  HEpaBHOMEPHO, U B
MMOBEPXHOCTHBIX CJIOSIX OHA BCerja HauboJiee WHTCH-
cuBHas. [loaToMy 31ech BO3HHKAET Ooiiee MEIKoe pe-
KPHUCTaJUTH30BaHHOE 3¢pHO. BO-BTOPBIX, ITpH OXJIaXKae-
HUU TeMIlepaTypa BHYTPEHHHX CIIOCB BCET/a BEIIIE,
4eM HapyXKHBIX. JTa TemIieparypa OOBIYHO JOCTa-
TOYHO BBICOKA, YTOOBI CTUMYITUPOBATH pocT 3epeH. [1o-
9TOMY B TOpsuene)OpMHUPOBAHHOM H3ICITUH BCErIa
€CTh Pa30pOC BETMUMHBI 3EPEH M0 CEUSHHIO: OT MEJTKHX
Ha TIOBEPXHOCTH JI0 KPYITHBIX B IIEHTpE.

B MacCHBHBIX H3IENUAX 3TO pa3jindyue ObIBaeT
0COOEHHO SPKO BBIPAKEHO. BOJBIIMHCTBO MeETaIOB
[pH TEMIIepaTypax ropsueil 00pabOTKH MOKPBIBAIOTCS
OKaJIIMHOM. YajeHue MocielHed 3aTpyJHUTENbHO U
Tpebyer 3aTpaThl cpencts. [locie xomonHoH nedopma-
MU TIOBEPXHOCTh YHWIIE, TaK KaK B ATOM CIIydae Mo-
BEPXHOCTHOE OKHCIICHHE MUHHMalbHO. [ 'pyOble
HapyXHbIe Ae(DEeKThl MPOAYKIUH, MOTYICHHOU 00pa-
O0OTKOW JaBJ€HWEM (BMSTHHBI, PBAaHHHBI, PHUCKH,
MJICHBI, 3aKOBBI) BBISBISIIOTCS BU3YyalbHO. bosiee TOH-
K#e 1e(heKTHI TOTO )K€ THIIAa O0OHAPYKUBAIOT METOIaMHU
MTOBEPXHOCTHOW A€(hEKTOCKOITHH.

B Tabn. 2 mpezacraBnena knaccuduranys aedex-
TOB J1e)OPMUPOBAHHUS, C YKa3aHUEM MPUYUH BO3HHK-
HOBEHUS U CTIOCOOOB YCTPAaHEHHUS.
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Tab6muma 2.

Knaccudukanus nedekroB reopMUpoOBaHUs ¢ YKa3aHHEM IMPUIHWH BO3SHUKHOBEHUS M CITOCOOOB YCTPaHEHUS

Tun nedexra

le/l'-ll/ll-lbl BO3HHKHOBCHHUSA

Cnoco6 ycTpaHeHust

1

2

3

PaccinoeHnne — HECIIONTHOCTH B INIOCKO-
CTH IPOKATKH

JebopmupoBaHHas ycalo4Has pako-
BUHA, PHIXJIOTA

VY nanmenue meramna

3aKOBI:-I, 3aKaThl — BJABJICHHBIC CKJIaJJIKH

MOBEP3HOCTH

3aBopaunBaHHE M NpPWKaTHE MeTallia
npu aedopMariu

BripyOka, mumdoBka

Puckm — xaHaBku Ha TMMOBEPXHOCTHU 3aro-
TOBOK

Ilonasanue NOCTOPOHHUX 4YacTUIl Ha
IOBEPXHOCTb UHCTPYMEHTA

Beipy0ka, nuimgoska

OTKJIOHEHHE OT HOMHUHANBHBIX Pa3MEpOB,
Pa3HOTOJILMHHOCTB, PA3HOCTEHHOCTh

HenpaBuwipHas ycTaHOBKAa MHCTPY-
MEHTa IIPH MPOTSHKKE, MPOKATKE, Mpec-
COBKE

IToBTopHas oOpaboTka
JIaBJICHHEM Ha MEHb-
LM pazmep

[1I;mrakoBOE BKITFOUCHHUE

Jedekr ciutka

YI[aJ'IeHI/IC METaJljia

BonocoBuHa — ToHKHE HNOBCPXHOCTHBIC

JedopMupoBaHHEII Tra30BEIil ITy3BIPh
BOJIM3H TOBEPXHOCTH

YI[aJ'IeHI/IC METaia
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ITpomomkeHne TabIHIbI 2
1 2 3
Iena JehopMupoBaHHbIE 3aIHBUHbI, V nanere Metama
TUICHBI CIIUTKA

JInkBamus

OO6pasyercs U3 30HAIBHON JINKBA-
LM CITUTKA

Y nanenue metamia

PackpsIThie Ipu 00paboTKe HaB-
JICHHEM TPELIUHbI

VY nanenue meramia

Henocrarounas mmacTHIHOCTB
MOBEPXHOCTH IpU JIehopMarvu

VY nanenue merama

[Ipecc-yTsoxnHa — KOHycooOpa3Has
HECIUTOIIHOCTh B LICHTPAIBLHON YacTH

Omnepexaroliee Te4eHHE Hapy K-
HBIX CJIOEB IIPH MPOKATKE

Y namenue meramia

HenocraTounasi miacTUYHOCTD B
LIEHTPaJIbHOM YacTu MpH Npo-
KaTKe

Y nanenue meramna

Onepexatroniee TeUEHHE HAPY K-
HBIX CIIO€B IPU KOBKE

VnaneHue MeTaia
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[egpekmbl mepmuueckoin obpadbomku. Xapak-
TEPHOW MPUIHHON Ae(PeKTOB mpH TepMOOOpabOTKe 5IB-
JSIeTCsl HEeCOOJII0IEHNE PEKUMOB HarpeBa U OXJax.e-
HUS, B pe3yJIbTaTe Yero CTPYKTypa U CBOMCTBA CIUIaBa
HE COOTBETCTBYIOT 3aJaHHbIM. Hamboiee omacHeIMU
JIe(peKTaMu TEepPMOOOPaOOTKU SIBISIOTCS TPCIIHUHBL
OHM BO3HHUKAIOT B PE3yJIbTaTe PE3KOTr0 HarpeBa WU
OXJIKAEHUs (MHUKPO- ¥ MAaKPOTPELIMHBI), HACHIIICHUS
HOBEPXHOCTHOI'O CJIOSI BOJOPOJOM (BOXOPOIHEIE Tpe-
muHE). HempaBHiBbHO NpoOBeOeHHAs 3aKajKa CTaJId

mpuBOANT K Aedexram (Opaxy mznenus) [5-7]. Hanbo-
Jiee paclpoOCTPaHEHHbIC U3 HUX:

e  HeJ0CTaTOYHas TBEPAOCTh 3aKAJIEHHOTO U3/ie-
JIUSI, MATKHE TISITHA;

® [EpEeXOr M 3aKAJIOYHBIE TPELHHBI;

e 00e3yriiepoKMBaHNe U OKUCICHUE [TOBEPXHO-
CTH;

e KkopoOieHne u neopmanms;

JledexThl TepM00OOpabOTKH, MpHYNHA 00pa3oBa-
HUS ¥ CTIOCOOBI X yCTpaHCHHsI MPUBEACHHI B Ta0. 3.

Tab6muma 3.
JledhekThl TepM00OPaOOTKH, MPUUKHA 00OPAa30BaHMS U CIOCOOBI MX YCTPAHCHHS
Crioco6s!1 ycTpa-
T nedexra [Iprannaa oOpa3oBaHUS yerp
HEHHS
1 2 3
Henmocrarounast TBEpOCTh 3aKalieH-
HOTO U3JIeNusl, 00pa30BaHUE MATKHX TIsi-
HenpaBunbHO BBRIOpaHHAs TeMmmepaTypa 3a-
KaJKu (TeMmIeparypa 3aKaJKu HIDKE Ac3 ) B
CTPYKTYpE CTaJI COXPaHUICS (DEeppUT HITH He-
JOCTAaTOYHO WHTEHCWBHOE OXJIAXICHUE MpPH
3aKajike JO3BTEKTOMIHBIX cTaneil. B no3BTek-
TOMIHOW CTAJIM MOHMKCHHAS TBEPIOCTh MO-
Hcnpasnsercs
J)KeT OBITh pe3yabTaToM meperpera. OOpaso- N
. Opak TOBTOpHOM
BaHUC MPH 3TOM KPYIMHOUTOIBYATON CTPYK- N
3aKalkoil  u3Je-

Typbl MapTEHCUTa, IOMHUMO TOHWXECHHOU
TBEPJOCTH, BBI3BIBACT NOHIDKCHUE YIApHOU
BS3KOCTU. B 3a3BTEKTOMIHBIX CTaNsAX HENO-

nusa. Heonnopon-
HOCTH CTPYKTYPHI

yCTpaHseTcs
CTaTOYHAS TBEPAOCTHh 3aKaJCHHOTO H3IEIHUS .

MIPEABAPUTEIHHON
MOJKET SBISITHCS PE3yJbTaTOM IeperpeBa U

ero  HOpMayn3a-
00pazoBaHUsl KpPYNMHOWTOJIBYATOTO MAapTeH- e

cura. OOpazoBaHUE MSTKUX IISATEH SIBISICTCS
pe3yiabTaTOM HEPAaBHOMEPHOI'O OXJIAXKJEHUS,
COIIPUKOCHOBEHHUs JIeTaJIel ApYr C JPYrOM B
NIPOLIECCE OXJIAXKACHUS, HAJIUYUS KUPOBBIX
IIITE€H Ha IIOBEPXHOCTU M3JEIUSl U HEOIHO-
POAHOCTH CTPYKTYDBL.
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[ponomkerne TadnuIrs! 3
1 2 3
Oxucienne u 00e3yriIepoXKUBaHNE

bpak xapakrepusyrorcs ~ 0Opa3oBaHHEM
OKaJIMHBl Ha TIOBEPXHOCTH CTaJbHBIX H3-
JeTIHil U BEITOPaHUEM yIIIeposia B IIOBEPX-
HOCTHBIX CIIOSIX .

Tako¥i Opak TepMHUYECKOW 0OpaOOTKH He-
HCTIPaBHM, HO €CITH MO3BOJISET MPUITYCK
Ha MEXaHM4YecKyl 00paboTKy, TO OKHC-
JICHHBIH 1 00e3yriiepoXXeHHbIH cllol yxa-
JISIOT NUTH(OBKOH.

Jns  mpenorsparie-
HUS OTOTO  BHIA
Opaka HarpeB u3je-
U PEKOMEHIYeTCs
MPOBOJIUTH B IIEYax ¢
HeHTpanpHOH aTMoO-
cdepoit mubo B KuI-
KUX cpeniax.

Ilepexor HacTynaer Ipu BECbMa BBICOKUX
TeMIIepaTypax Harpesa, OJIN3KHUX K TeMIIe-
paType IUIaBJIEHUs, TOITOMY UMEET MECTO
IIPOHUKHOBEHUE KHCJIOpPOJa BHYTPb Me-
Ta/ula U 00pa3oBaHUE OKHCIIOB, PacIoia-
raxoUIUXcs 110 TPaHULIAM 3€PEH, WU JaXe
OILIABJICHUE METajlla 110 IPaHULAM 3€PEH.
OTo HapymaeT CIUIOIIHOCTh MeTalla, H,
KaK pe3yJIbTaT, OH CTAHOBUTCS HE IIPUTOJ-
HBIM JUI IPUMECHEHMS

Takoit Opak Tepmu-
4yeckol  0OpaboTku
TaK)Ke HEUCIIPABHM.
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ITpomomkeHue TabIHIIbI 3

1

2 3

3aKaoYHbIe TPEUTIMHEI

Pe3ynbTar cnumikoM OBICTPOrO W He-
PaBHOMEPHOTO HAarpeBa, JIMOO CITHII-
KOM OBICTPOTO OXJIAXKIEHHUS, TH00
HAJIMYHS Ha JAETaIH PE3KHUX IIEPEXO0/I0B
CEYEHUH, TIIe BO3HUKAIOT OOJBIINE
BHYTPEHHHC HAIPSDKCHUS, MPHBOIS-

1Me K pacTpeCKUBAHUIO.

MoryT mnony4uThCs, €CIU TOoCie 3a-
KaJIKU JIeTalb cpa3y He MOABEPIIIN OT-
MyCKY AJI CHATHS BHYTPEHHUX HaIps-
JKEHUH.

[Ipu 3akanke HeoOXo-
JTUMO 00ECIICUUTh PaB-
HOMEpHBIH U Oojee
MEJUIEHHBII

HarpeB, UCIIOJb30BAThH
3aKalKy C ITOJCTYXKHU-
BaHWEeM (B IBYX cpe-
JaXx WIH CTyleHYa-
Ty10), OTIyCKaTh U3/e-
JIMSL HETIOCPEICTBEHHO
T0CJIE 3aKaJIKU U T. 1.

Hedopmarust u kopoOiieHue

CTpyKTypHbIE W3MEHEHHS, MPOUCXO-
JUIIHe B METAUie MPU TEPMUYECKOMN
00paboTKe, BBI3BIBAIOT H3MCHEHUE
obveMa (medopmanmro), a HepaBHO-
MEPHOCTh OXJIAKIACHUS — HCKaKCHHE
BHemHel (opmbl (kopobaenue). Ta-

HUM Jomycka Ha nutndosky. Hampu-
Mep, YyIeNbHBIH 00BeM MapTeHCHTa
OoxpIne, YeM yAeTbHBIH 00beM Iep-
muta. Takke Gopma paznnuHbIX aeTa-
Jed TOoJ BIMSHHEM CTPYKTYPHBIX
HaINpsHKEHUI M3MEHSIETCsl MHaue, 4eM
MOJ BJIMSHUEM TEPMHUYECKHX Hampsi-
KEHUMH.

Jna npenoTBpaleHust
nedopmanuii 1 Kopoo-

o JeHusT  HeoOXO0auMO

Kre 1e(heKThl 3aKaJICHHOM CTalu Ipo-
00eCIeunTs MEIIEH-

HCXOJAT B CBA3U C TEM, YTO CTPYKTYPBI
N o HO€ OXJIaXICHUE B UH-

UMCIOT pa3J’II/I‘IHI)II/I y}:[eJ'H)HI)II/I O6’I:CM.
TepBaje MapTCHCHUT-

D10 ClielyeT YUUTHIBAThH IPU Ha3HAUE-
HOTO  MPEBPAIICHUS

IyTeM CTyNEHYaToOH |
N30TEpPMHUUYECKOIT 3aKa-
JIOK, 3aKaJIKH.

BoiBoabl. M3yyenue neeKToB JHUThs, 00pa-
0OTKM METaJIOB JIaBJIeHUEM, TEPMUUECKOH 00pa-
OOTKH MO3BOJIMIIO CUCTEMATU3UPOBATh JC(PEKThI, BbI-
SIBUTH IIPUYMHBI UX BOSHUKHOBCHHS U YKa3aTh ITyTH
YCTpaHEHUs Ha 3Tanax IPOU3BOJICTBA.
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