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BUOAOIM'MYECKUE HAYKHU

Zotin A A.
doctor of biology,
Koltsov' Institute of Developmental Biology RAS

DEFINITION OF GENERA AND SPECIES OF THE FAMILY MARGARITIFERIDAE (BIVALVIA,
UNIONIDA).

Summary: On the basis of own and literature data the method for the definition of genera and species of the
family Margaritiferidae is proposed. Features distinguishing Margaritiferidae mussels from other families are also
given. The family includes 4 genera and 12 species. Proposed key features allow simple detection of the genera
by morphology of the shells. A description of the species includes basic synonyms, characteristic features, length
of the shell, length of the glochidia, host fish, and distribution.

Key words: Margaritiferidae, Unionida, Bivalvia, key features, definition of the species,

Problem statement. A noncritical approach to the
description of new taxa, the use for their definition key
features do not allowing clearly distinguish this species
from related species leads to confusion in taxonomy.

This applies, in particular, to a small family Mar-
garitiferidae (Bivalvia). Depending on the author's
preferences it includes from 1 [1-3] to 35 genera [4].
To a large extent, this is due to the description of new
species on the basis of such features as the ratios of the
shell measurements: length, height and convexity [5].
A so-called comparator method was also proposed,
consisting in a comparative analysis of the curvature of
the shell [6]. However, recent data shows that the ratios
of sizes, as well as the comparator method, do not allow
a clear definition of the species [7, 8]. Moreover, ge-
netic analysis shows that some of the species described
by these methods as different are in fact the same ones
[9].

Analysis of recent researches and publications.
It should be noted that there are different interpretations
concerning the number of genera included in the Mar-
garitiferidae. Many authors believe that the family in-
cludes only one genus Margaritifera [1-3]. Others dis-
tinguish one more genus Cumberlandia [10, 11].
Araujo et al. [12] consider one more genus Margari-
tanopsis to be valid.

Smith [13] identified 3 genera of the Margaritifer-
idae: Margaritifera, Pseudunio and Margaritanopsis. |
accept Smith's classification as a whole. But | cannot
agree with the attribution of some species to the genus
Margaritanopsis. Smith included in this genus species
found in the basin of the North Pacific, which the ma-
jority of researchers refer to the genus Margaritifera [2,
10]. This point of view is confirmed by the data of ge-
netic and morphological analysis [9]. | cannot also
agree with the merger of the genera Margaritanopsis
and Cumberlandia. Representatives of these monospe-
cific genera strongly differ from each other, primarily
in the structure of the teeth: Mp. laosensis has sharp
pseudocardinal and two or three lateral teeth on each
valve [14]. C. monodonta has only one pseudo-cardinal
tooth on the right valve. Lateral teeth are detected only
in juveniles [11]. The generic names of these two spe-
cies were established, and were accepted by a large
number of researchers. In my opinion, there are no rea-
sons to join them in one genus.

Selection of the unsolved parts of generic prob-
lem. Previously, the synonymy of generic and species
names of Margaritiferidae was composed [15]. The
number of generic names somehow or other related to
the family exceeds 100, and the number of species
names exceeds 200. | believe that 4 generic and 12 spe-
cies names are valid. The data on genetic and morpho-
logical analysis confirm the validity of these species [2,
9, 12, 16, 17]. Thus, in this work Margaritiferidae in-
cludes 4 genera: Cumberlandia, Margaritifera,
Pseudunio and Margaritanopsis. | did focus on key fea-
tures allowing quickly and reliably identify the species.
A full description of the species can be found in the lit-
erature listed below. The location of the features used
to determine the species is shown in fig. 1.

Purpose of article. This article is devoted to the
definition and description of Margaritiferidae genera
and species

1. The features common to all species of Mar-

garitiferidae

The shell is oval or elongate-oval, often kidney-
shaped with a shorter anterior part of the valves. The
pseudo-heterodont hinge consists of pseudo-cardinal
and lateral teeth. Larvae (glochidia) are relatively small
(40-190 um), without hooks. They parasitize in the gills
of fish. Mussels inhabit flowing freshwater bodies.

Key features that distinguish Margaritiferidae
from other families [13]:

1. Gill demibranchs equipped with separate solid
vascularized interlamellar junctions, becoming vari-
ously coalesced or fused to form incomplete septa, ar-
ranged in oblique linear rows.

2. All four demibranchs marsupial

3. Gills not fused with mantle posteriorly.

4. Small mantle attachment scars present on inner
surface of shell extending diagonally from beak cavity
ventrally and posteriorly and limited by the pallial bor-
der.

2. Definition of the genera.
1 (4) Lateral tooth on each valve is single or ab-
sent.
2 (3) There are no pseudo-cardinal teeth on the left
valve — Cumberlandia.
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3 (2) Pseudo-cardinal teeth are present on both 5 (6) Right valve have one lateral tooth —
valves — Margaritifera. Pseudunio.

4 (1) Left valve have 2-3 lateral teeth. 6 (5) Right valve have two lateral teeth — Marga-
ritanopsis.

Figure 1. Location of the features used for determination of genera and species. LV — left valve; RV — right
valve; AB — anterior border of the shell; LT — lateral tooth; PC — posterior cusp of pseudo-cardinal tooth; AC —
anterior cusp of the pseudo-cardinal tooth; MS — mantle attachment scars.

3 Definition and description of the species. Characteristic features. The shell is elongated.
Genus Cumberlandia Ortmann, 1912 There is only one pseudo-cardinal tooth on the right
C. monodonta Say, 1829 (fig. 2-1) valve. Lateral teeth are detected only in juveniles. Man-

Basic synonyms. Margaritifera monodonta Say, tle attachment scars are few, slightly pronounced.
1829; Margaritanopsis monodonta Smith, 2001; Unio
soleniformis Lea, 1831 (total 8 items).
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Figure 2. Species of Margaritiferidae. 1 — Cumberlandia monodonta (photo from [18]); 2 — Margaritifera
margaritifera; 3 — M. laevis (photo from [19]); 4 — M. middendorffi (photo from [20]); 5 — M. dahurica (photo
from [19]); 6 — M. falcata (photo from [18]); 7 — Pseudunio marrianae (photo from [21]); 8 — P. hembeli (photo
from [22]); 9 — P. marocanus (photo from [12]); 10 — P. auricularius (photo from [23]); 11 — P. homsensis
(photo from [1]); 12 — Margaritanopsis laosensis (photo from [14]).

Length of the shell. Up to 19 cm.

Length of the glochidia. About 60 um.

Host fish. Perhaps Notropis amblpos, Mokostoma
macrolepidotum.

Distribution. USA: basin of the Mississippi.

References. [11, 13, 15, 18].

Genus Margaritifera Schumacher, 1816
1 (4) Mantle attachment scars are numerous, well
distinguishable.

2 (3) Anterior cusp of the pseudo-cardinal tooth of
the left valve is well developed. Lateral teeth are re-
duced. Distribution: North-West Russia, Northern and
Western Europe, Baltic States, Atlantic coast of North
America— M. margaritifera.

3 (2) Anterior cusp of the pseudo-cardinal tooth of
the left valve is reduced. Lateral teeth clearly ex-
pressed. Distribution: Pacific coast of Russia and Japan
— M. laevis.

4 (1) Mantle attachment scars are few or weakly
expressed.
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5 (8) Lateral teeth are reduced or absent.

6 (7) Pseudo-cardinal tooth of the right valve is
narrowly triangular. Distribution: Pacific coast of Rus-
sia and Japan — M. middendorffi.

7 (6) Pseudo-cardinal tooth of the right valve is
pyramidal. Distribution: Far East of Russia — M. dahu-
rica.

8 (5) Lateral teeth clearly expressed. Distribution:
Pacific coast of North America — M. falcata

M. margaritifera L., 1785 (fig. 2-2)

Basic synonyms. Mya margaritifera L., 1785;
Unio margaritifera L., 1785; Margaritifera elongata
Lamarck, 1819; M. durrovensis Phillips 1928; M. bore-
alis Westerlund, 1871; M. arcuata Barnes, 1823 (total
55 items).

Characteristic features. The shell is elongated-oval
or kidney-shaped. Each valve has one reduced lateral
tooth. Pseudo-cardinal teeth are well developed. Mantle
attachment scars are numerous, well distinguishable.

Length of the shell. Up to 16 cm.

Length of the glochidia. About 60 um.

Host fish. Salmo salar, S. trutta.

Distribution. North-West Russia, Northern and
Western Europe, Baltic States, Atlantic coast of North
America from Delaware in the USA to Newfoundland
in Canada.

References. [1, 2, 5, 7, 10, 13, 24].

M. laevis Haas, 1910 (fig. 2-3)

Basic synonyms. Dahurinaia shigini Zatravkin &
Bogatov, 1987; D. kurilensis Zatravkin & Starobogatov
1984; Kurilinaia zatravkini Bogatov et al., 2003; Mar-
garitana sachalinensis Zhadin, 1938; Margaritanopsis
laevis Smith, 2001 (total 16 items).

Characteristic features. The shell is elongated-
oval. Each valve has one well-defined lateral tooth. The
pseudo-cardinal tooth of the right valve is high, mas-
sive. The anterior cusp of the pseudo-cardinal tooth of
the left valve is reduced. Mantle attachment scars are
numerous, well distinguishable.

Length of the shell. Up to 14 cm.

Length of the glochidia. About 80 um.

Host fish. Oncorynchus keta, O. nerka, O. masu,
Salvelinus fontinalis.

Distribution. Russia: Sakhalin, Kunashir; Japan:
Hokkaido, and Honshu.

References. [1, 2, 10, 13, 15, 19, 24-27].

M. middendorffi Rozen, 1926 (fig. 2-4)

Basic synonyms. Dahurinaia middendorffi Rozen,
1926; Kurilinaia middendorffi Rozen, 1926; K. kam-
chatica Bogatov et al., 2003; Margaritifera to-
gakushiensis Kondo & Kobayashi, 2005; Margaritan-
opsis middendorffi Smith, 2001 (total 10 items).

Characteristic features. The shell is shortened
oval. Lateral teeth strongly reduced or absent. Pseudo-
cardinal tooth of the right valve is narrowly triangular.
Mantle attachment scars are single, hardly distinguish-
able.

Length of the shell. Up to 9 cm.

Length of the glochidia. No information was
found.

Host fish. Salvelinus fontinalis, possibly species of
the genus Oncorynchus.

Distribution. Russia: Kamchatka, Kuril Islands,
Sakhalin; Japan: Hokkaido, and Honshu.

References. [1, 2, 10, 13, 15, 20, 24, 26-28].

M. dahurica Middendorff, 1850 (fig. 2-5)

Basic synonyms. Dahurinaia dahurica Midden-
dorff, 1850; D. ussuriensis Bogatov et al., 2003; D.
transbaicalica Klishko, 2008; D. tiunovae Bogatov &
Zatravkin, 1988; D. sujfunensis Moskvicheva, 1973; D.
prozorovae Bogatov & Starobogatov, 2003; D. koma-
rovi Bogatov et al., 2003; Margaritanopsis dahurica
Smith, 2001 (total 17 items).

Characteristic features. The shell is elongated-
oval. Lateral teeth strongly reduced or absent. Pseudo-
cardinal teeth are low, pyramidal. Mantle attachment
scars are single, well distinguishable.

Length of the shell. Up to 18 cm.

Length of the glochidia. No information was
found.

Host fish. Perhaps species of the genus Oncoryn-
chus.

Distribution. Russia: basins of the rivers Amur,
Ussuri, Razdolnaya and some other rivers of Primorsky
territory, Khabarovsk territory, Transbaikal territory
and the Amur Region.

References. [1, 2, 9, 10, 13, 15, 19, 24, 26, 27].

M. falcata Gould, 1850 (fig. 2-6)

Basic synonyms. Alasmodon falcata Gould, 1850;
A. yubaensis Trask, 1855; Margaritanopsis falcata
Smith, 2001 (total 5 items).

Characteristic features. The shell is large, ellipti-
cal. Each valve has one well-defined lateral tooth. The
pseudo-cardinal tooth on the right valve is well defined.
Mantle attachment scars are single, well distinguisha-
ble.

Length of the shell. Up to 12.5 cm.

Length of the glochidia. About 60 um.

Host fish. Salmo trutta, Oncorhynchus
tshawytscha, O. clarki, O. mykiss, O. nerka, Salvelinus
fontinalis, Richardsonius egregious, Rhinichthys oscu-
lus, Catostomus tahoensis.

Distribution. Pacific coast of North America from
Alaska and British Columbia in the north to California
in the south, Nevada, Wyoming, Utah and Montana in
the east.

References. [1, 13, 15, 18, 29, 30].

Genus Pseudunio Haas, 1910

1 (2) Almost the entire posterior part of the outer
surface of the shell is folded from the dorsal to the ven-
tral border. Distribution: USA, Alabama — P. mar-
rianae.

2 (1) Outer surface of the shell is smooth or folded
only in the dorsal region of the posterior part of the
shell.

3 (6) Anterior cusp of the pseudo-cardinal tooth
does not touch the dorsal border of the shell.

4 (5) Anterior cusp of the pseudo-cardinal tooth of
the left valve is reduced. Distribution: USA, Louisiana
— P. hembeli.
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5 (3) Anterior cusp of the pseudo-cardinal tooth of
the left valve is well defined. Distribution: Morocco —
P. marocanus.

6 (4) Anterior cusp of the pseudo-cardinal tooth is
adjacent to the dorsal border of the shell.

7 (8) Mantle attachment scars are numerous, well
distinguishable. Distribution: Spain — P. auricularius.

8 (7) Mantle attachment scars are weak and few in
number. Distribution: Anterior Asia — P. homsensis.

P. marrianae Johnson 1983 (fig. 2-7)

Basic synonyms. Margaritifera marrianae John-
son 1983; Margaritana marrianae Johnson 1983.

Characteristic features. The shell is oval. Almost
the entire posterior part of the outer surface of the shell
is folded from the dorsal to the ventral border. There
are two lateral teeth in the left valve. Right valve has
one lateral tooth. Pseudo-cardinal teeth are moderately
thick, obtuse, triangular. Mantle attachment scars are
few, hardly distinguishable.

Length of the shell. Up to 11 cm.

Length of the glochidia. No information was
found.

Host fish. No information was found.

Distribution. USA: Alabama, basins of Coneykyu
River, Alabama River, Tombigbi River.

References. [1, 13, 21, 31, 32].

P. hembeli Conrad, 1838 (fig. 2-8)

Basic synonyms. Unio hembeli Conrad, 1838;
Margaritifera hembeli Conrad, 1838; Complanaria
hempelii Agassiz, 1852 (total 7 items).

Characteristic features. The shell is oval or kid-
ney-shaped, usually smooth, but some individuals have
folds in the dorsal region of the posterior part of the
shell. Left valve has two lateral teeth. Right valve has
one lateral tooth. Anterior cusp of the pseudo-cardinal
tooth does not touch the dorsal border of the shell and
reduced. Mantle attachment scars are clearly distin-
guishable.

Length of the shell. Up to 12 cm.

Length of the glochidia. Mean length of glochidia
encysted in the fish gills are 187.5 um.

Host fish. Noturus phaeus, possibly Notropis
chrysocephalus, N. umbratilis, Notemigonus crysoleu-
cas.

Distribution. USA: Louisiana. Currently, only two
subpopulations in the Red River are known.

References. [1, 13, 15, 22, 33-35].

P. marocanus Pallary, 1918 (fig. 2-9)

Basic synonyms. Margaritifera marocana Speng-
ler, 1793; M. dernaica Pallary, 1928; M. redomica Pal-
lary, 1923 (total 6 items).

Characteristic features. The shell is elongated-
oval. Left valve has two lateral teeth. Right valve has
one lateral tooth. Posterior cusp of the pseudo-cardinal
tooth of the right valve is flattened. Anterior cusp of the
pseudo-cardinal tooth does not touch the dorsal border
of the shell. Mantle attachment scars are clearly distin-
guishable.

Length of the shell. Up to 15 cm.

Length of the glochidia. No information was
found.

Host fish. Presumably Anguilla anguilla, Salmo
macrostigma, Barbus spp., Varicorhinus spp.

Distribution. Morocco.

References. [1, 12, 13, 15].

P. auricularius Spengler, 1793 (fig. 2-10)

Basic synonyms. Margaritifera auricularia
Spengler, 1793; M. sinuata Lamark, 1819; Unio auric-
ularius Spengler, 1793; Baryana baryus Locard, 1889;
Dichonca crassissima Klein, 1753 (total 29 items).

Characteristic features. The shell is elongated-
oval, usually smooth, but in some individuals there are
folds on the dorsal region of the posterior part of the
shell. Left valve has two lateral teeth. Right valve has
one lateral tooth. Posterior cusp of the pseudo-cardinal
tooth of the right valve is well defined, conical. Ante-
rior cusp of the pseudo-cardinal tooth is adjacent to the
dorsal border of the shell. Mantle attachment scars are
numerous, well distinguishable.

Length of the shell. Up to 18 cm.

The length of the glochidia. 127-144 um.

Host fish. Salaria fluviatilis, Acipenser sturio.

Distribution. Spain.

References. [1, 13, 15, 23, 36-41,].

P. homsensis Lea, 1864 (fig. 2-11)

Basic synonyms. Unio barroisi Drouet, 1893; U.
episcopalis Tristram, 1865; U. homsensis Lea, 1864;
Margaritifera homsensis Lea, 1864; Margaritana syri-
aca Pallary, 1929 (total 13 items).

Characteristic features. The shell is oval-elongate,
usually smooth, but in some individuals there are folds
on the dorsal region of the posterior part of the shell.
Each valve has two lateral teeth. A deep serrated trian-
gular cardinal tooth and well-pronounced serrated lat-
eral tooth were observed in the right valve. Two ser-
rated cardinal teeth were observed in the left valve. The
anterior cusp of the pseudo-cardinal tooth was smaller
and pointed; the posterior one was larger with a rotund
top. Mantle attachment scars are weak and few in num-
ber.

Length of the shell. Up to 15 cm.

Length of the glochidia. No information was
found.

Host fish. No information was found.

Distribution. Turkey, Lebanon, and Syria: basin of
the rivers Orontes and Nahr-el-Kabir River.

References. [1, 13, 15, 17].

Genus Margaritanopsis Haas, 1910
M. laosensis Lea, 1863 (fig. 2-12)

Basic synonyms. Margaritanopsis woodthorpi
Godwin-Austen, 1919; Unio sula Simpson, 1900; Mar-
garitifera laosensis Lea, 1863 (total 7 items).

Characteristic features. The shell is elongated-oval
or kidney-shaped. Left valve has two-three lateral teeth.
Right valve has two lateral teeth. Pseudo-cardinal tooth
of the left valve is reduced. Mantle attachment scars are
single, hardly distinguishable.

Length of the shell. Up to 11 cm.
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Length of the glochidia. No information was
found.

Host fish. No information was found.

Distribution. Indochina.

References. [13-15].

Conclusions and suggestions. The proposed
method will allow determine the Margaritiferidae spe-
cies by conchological features directly after the collec-
tion of the mussels.

The work was carried out with the financial sup-
port of the Presidium of the Russian Academy of Sci-
ences (program "Biodiversity of living systems™).
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PHOSPHATIDIC ACID SYNTHESIS USING BACTERIAL PHOSPHOLIPASE D

Summary: Herein, the enzymatic synthesis of phosphatidic acid from soy bean lecithine was carried out
using phospholipase D (PLD) from earlier selected strains of Streptomyces netropsis and Streptomyces cinna-
moneus. The title substance according to literary data stimulates protein synthesis in human and animal skeleton
muscles. Hydrolytic activity of PLD was shown to rise upon addition of chloroform into reaction mixture. S.
cinnamoneus enzyme catalyzes reaction in the presence of chloroform at slower rate than S. netropsis enzyme.
However, removal of organic solvent resulted in more dramatic decrease of S. netropsis hydrolytic activity vs S.
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cinnamoneus enzyme. Application of S. cinnamoneus PLD for enzymatic synthesis of phosphatidic acid in aque-
ous buffer reaction mixture in the presence of Ca?* ions allows to attain the yield of the end product over 90 mol.%

in3.5-4 h.

Keywords: phosphatidic acid, phospholipase D, enzymatic synthesis, Streptomyces netropsis, Streptomyces

cinnamoneus.

Introduction. Skeletal muscles are known to ac-
count for about half of human body weight and they are
vital both for motion ability and heat release during
cold stress [1]. The mass of skeletal muscles may be
built up by regular workout combined with massive in-
gestion of protein [2] and special diet additives. On the
cellular level myostimulation by power exercises cou-
pled to intake of protein and bioactive diet ingredients
activate the specific multiprotein complex mTOR
(mechanistic target of rapamycin) [3, 4], attracting keen
interest of sport medical experts and coaches of power
sport disciplines [5]. It should be noted that promotion
of mTOR-activity by mechanical stimuli is mediated by
linked phosphatidic acid [6].

Phosphatidic acid (Figure 1) is phospholipid struc-
turally composed of glycerol skeleton, two fatty acid
residues and phosphate group. Two fatty acid moieties
are adjoined to two neighboring carbon atoms in sn-1
and sn-2 positions, whereas phosphate is linked to C-
atom in sn-3 position. Fatty acid in sn-1 position is of-
ten saturated, while fatty acid in sn-2 position, as a rule,
is unsaturated [7].

0

1 i
R O/Yo/ | ~OH

R, o) 0

Fig. 1. Structural formula of phosphatidic acid:
R and R1 — alkyls

Fatty acid composition of phosphatidic acid seems
critical in terms of its ability to activate mTOR com-
plex. It was found that phosphatidic acid specimens
containing one or two chains of unsaturated fatty acid
enhance mTOR activity both in human kidney cells and
in vitro, in contrast to saturated acid variants showing
no significant effect [8]. Moreover, in comparative
studies phosphatidic acid derived from soybeans
proved more effective than hen egg preparation in re-
gard to induction of mTOR signaling in C,Cio-my-
oblasts [9]. It was presumed that this distinction was
grounded on different contents of unsaturated fatty ac-
ids.

The authors of studies carried out in the period
from 2013 to 2016 [5, 9, 10], recommend for the ath-
letes such application schedule of phosphatidic acid:
450 mg dose 30 min before practice and 300 mg as fol-
low-up. The day-off regime of phosphatidic acid ad-
ministration: 450 mg during breakfast and 300 mg with
dinner. Thus, scientific substantiation has been formu-
lated for use of phosphatidic acid as ingredient of bio-
active food additives to provide pharmacological sup-
port of athletes specializing in power sports.

This study was aimed at experimental confirma-
tion of potential feasibility to engage bacterial phos-
pholipase D (PLD) for synthesis of phosphatidic acid.

Materials and methods. Previously selected
strains Streptomyces netropsis BIM B-235 and Strepto-
myces cinnamoneus BIM B-236 were chosen as PLD
(EC 3.1.4.4) producers.

The bacteria were cultured and dry enzyme prepa-
rations were derived by acetone precipitation as de-
scribed earlier [11]. Soybean phosphatidyl choline
Epikuron 200 (Lucas Meyer, Germany) and Lipoid S-
100 (Lipoid GmbH, Germany) served as PLD substrate
for production of phosphatidic acid.

Analytical syntheses of phosphatidic acid were
conducted in biphasic water-organic reaction mixture
(60% of chloroform, v/v and 40 aqueous phase, v/v),
and in water-buffer reaction mixture. 1 ml of the mix-
ture comprised 30 mM of phosphatidyl choline, 0.2 M
of sodium acetate buffer (pH 6.0), 20 ul of 5 M of CaCl>
solution (when needed) and 2 mg (for water-organic re-
action mixture) or 4 mg (for chloroform-free medium)
of dry enzyme preparation. Upon addition of PLD so-
lution the mixtures were incubated at 37 °C. Reaction
process was controlled using thin-layer chromatog-
raphy (TLC) in the solvent system: chloroform-metha-
nol-25% aqueous ammonia (13:7:1 volume ratio). The
substances were detected on the plates with the aid of
phospholipid-specific reagent [12].

Enzyme amount sufficient for generation of 1 na-
nomole of phosphatidic acid in one min under appro-
priate reaction conditions was assumed as one unit of
PLD activity.The activity was expressed in u/mg of dry
enzyme preparation.

For quantitative evaluation of phospholipid com-
position the sumples were naken from the reaction mix-
tures, PLD was inactivated by heating and phospholip-
ids were extracted by Folch technique [13]. After sepa-
ration of aqueous and chloroform phases by
centrifuging (3 min, 3000 g) the organic phase was gen-
tly collected, the substances were separated by TLC and
quantified according to VVaskovsky method [12].

Results and discussion. Our team has demon-
strated a vast record of research related to biotechno-
logical production of a series of valuable phospholipid
compounds for medicine and agriculture [14—16]. We
succeeded in selection of bacterial strains — sources of
PLD capable to phosphatidylate efficiently primary hy-
droxyl groups of nucleosides , serine and other sub-
stances.

This investigation was focused on potential appli-
cation of microbial PLD isolated from previously se-
lected cultures for production of phosphatidic acid from
soybean lecithine.

At the first stage hydrolytic activity of S. netropsis
and S. cinnamoneus enzymes was analyzed in the rou-
tine aqueous-buffer medium and in the reaction system
supplied with chloroform. It was reported in literature
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[17, 18], that phase division boundary with large sur-
face area formed by adding water-immiscible organic
solvents in the reaction mixture facilitated considerable
rise in catalytic activity of many phospholipase en-
zymes. We also obtained the evidence of drastic in-

crease of S. netropsis PLD transphosphatidylating ac-
tivity in aqueous-chloroform reaction system as com-
pared to the activity in the solvent-free medium.

Table 1 presents data on hydrolytic activity of
PLD from S. netropsis and S. cinnamoneus, assayed in
water and aqueous-chloroform media in the presence of
calcium ions.

Table 1. Hydrolytic activity of PLD from S. netropsis and S. cinnamoneus in water and aqueous-chloroform reac-

tion media.

Phosphatidic acid yield, mol.%
(reaction time, h)

PLD activity, un/mg

Enzyme source . aqueous-chloroform . aqueous-chloro-
water medium . water medium .
medium form medium
S. netropsis 18 (3) 90 (2) 8 900
S. cinnamoneus 87 (3) 65 (2) 34 505

The provided data indicate that hydrolytic activity
of both microbial enzymes was higher in chloroform-
supplemented medium in comparison with agueous-
buffer system. However, in case of S. netropsis enzyme
the difference turned out to be more striking. Available
chloroform raised enzymatic activity over 100 times;
the yield of phosphatidic acid reached 90 mol.% by 2 h
of the reaction as opposed to the buffer medium where
18 mol.% yield was achieved by 3 h at double level of
the enzyme preparation.

PLD of S. cinnamoneus carried out reaction in the
medium with chloroform supply at somewhat slower

100 +

rate than S. netropsis enzyme (525 u/mg and 900 u/mg,
respectively), yet, the exclusion of organic solvent from
the mixture resulted in only 15-fold decline of hydro-
Iytic activity.

Further on we compared dynamics of end product
accumulation in the optimal variant employing PLD of
S. netropsis in the medium with added chloroform ver-
sus conventional buffer medium involving PLD S. cin-
namoneus. The obtained findings are illustrated by Fig-
ure 2.
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Fig. 2. Dynamics of phosphatidic acid accumulation in the course of lecithine enzymatic hydrolysis:
1, 2 - PLD of S. netropsis in aqueous-chloroform reaction medium (1 — in the presence, 2 — in the absence of
calcium ions); 3, 4 — PLD of S. cinnamoneus in water reaction medium (3 — in the presence, 4 — in the absence
of calcium ions)

According to literature reports, expression of PLD
enzyme activity largely depends on availability of Ca?*
ions in the medium. It appears from our data, that both
enzymes are calcium-independent and capable to ac-
complish hydrolysis reaction in Ca?* free medium
(curves 2, 4), however, the latter accelerate synthesis of

phosphatidic acid at initial stage (more evident for S.
netropsis enzyme) and dramatically increase the ulti-
mate product yield (from 35-50 to over 90mol.% for
both enzymes) (curves 1, 3). The use of S. cinnamoneus
PLD in the medium containing calcium ions and lack-
ing organic solvent has enabled to attain superior yields
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of phosphatidic acid under eco-friendly reaction condi-
tions, although it took longer time (curve 3).

Analyzing dynamics of phosphatidic acid accu-
mulation in the reaction medium, some points should
be emphasized. For instance, curves 1 and 2 (PLD of S.
netropsis, water-chloroform medium) are of classic
shape reflecting the maximum enzyme activity at the
onset of the reaction followed by gradual plateauing. In
contrast, curves 3 and 4 (PLD of S. cinnamoneus, aque-
ous reaction medium) are distinguished by the so-called
initial lag-phase, with the peak-rate of product genera-
tion shifted forward in time. Such pattern of biosynthe-
sis may be correlated with certain properties of enzyme
catalyst (e.g. its activation by the reaction product —
phosphatidic acid). Alternative interpretation may be
grounded on the assumption that physical parameters of
the reaction medium are altered at the initial stage of
phosphatidic acid biosynthesis. Thus, the emergence in
originally homogeneous reaction system, containing
pure phosphatidyl choline molecules, of some amount
of phosphatidic acid could affect surface tension and
form of micelles, which, in turn, is likely to boost the
rate of biosynthesis.

Conclusion. Summing up, dry enzyme prepara-
tions of PLD derived from S. cinnamoneus and S.
netropsis cultures might find use as catalysts of bio-
technological processes of phosphatidic acid produc-
tion. In our opinion, especially promising approach
should be based on application of S. cinnamoneus en-
zyme in the reaction mixture devoid of organic solvents
in the presence of calcium ions, allowing to achieve tar-
get product yields exceeding 90 mol.% by 3.5—4 h.
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GLOBAL CHANGE OF CLIMATE AND ECOSYSTEMS OF CENTRAL ASIA

Technological progress in the last century led
mankind to the dangerous illusion to reduce the role of
the climate. This was aided by the relative stability of
climatic conditions in the XIX-XX centuries in most
parts of the Earth. The situation changed in the 70 years
of the last century. Severe drought in the Sahel, fre-
quent floods and droughts, as well as the long forgotten
the harsh winter in Europe and America began to cause
serious concern. At this time, it was found to increase
the content of atmospheric carbon dioxide, methane,
chlorofluorocarbons, which creates in the system
"Earth-atmosphere” greenhouse effect, ie reduces the
radiation of the Earth to outer space. The hypothesis
that increasing the concentration of so-called "green-
house gases" (predominantly COy) should increase the
average temperature of the Earth's atmosphere, gener-
ally justified. According to the IPCC (Intergovernmen-
tal expert group on Climate Change), the global aver-
age temperature of the air for 100 years has increased
compared to pre-industrial levels to 0,3-0,6 °C, and the
sea level rose by 10-20 cm. It is expected that by 2050
It happens doubling of CO, concentrations in the at-
mosphere, if not immediate measures to reduce certain
industrial emissions are taken. Associated with this rate
of increase of global temperature will be 0.3 °C With
over 10 years. It is expected that through the breadth of
the warming will occur unevenly. In some areas, in-
cluding in Central Asia, is expected to increase precip-
itation, but in others - are tougher drought. The increase
in the danger of drought is the most serious of the neg-
ative consequences of climate change. In general, mix-
ing is expected towards the poles of the boundaries of
climatic zones and at the same time the landscape (eco-
system) (Chub, 2007.).

The main indicator of global climate change is
considered to be near-surface air temperature averaged
over a large area, because it is the most studied and, as
arule, from its ranks easily select signal.

Evaluation of global climate change, is made
mainly according to the mean annual surface air tem-
perature over the continents of the northern hemisphere
due to the reliability and the highest volume of this in-
formation.

Global climate change is expressed primarily in
the growth of average air temperature increased in the
number and intensity of weather events, such as partic-
ularly hot days, droughts, heavy precipitation, sudden
thaws and frosts, floods, landslides, avalanches.

Targeted studies climate change in Central Asia
mostly began in the 80 years of the twentieth century.
Central Asia Climate Study as a whole showed that the
observed changes in the region of the various compo-
nents of the climate system. Based on analysis of ob-
servations revealed the existence of a trend of positive
temperature series, the warming trend observed
throughout the region in both cold and warm halves.

For 100 years the average annual air temperature
in Tashkent rose 1,20S. The average rate of warming
over the past 70 years on the territory of the region ex-
ceeds 0,20S. per decade, that is, the rate of warming is
higher than the average for the northern hemisphere
(Chub, 2007).

For precipitation characterized by the alternation
of periods of surplus and deficit. In the era of warming
rainfall has not undergone any changes. This has led to
increased aridity in Central Asia, a decrease in river
flows and increased drought frequency superimposed
on intensification of anthropogenic desertification and
pollution.

The ongoing climate change has a significant im-
pact on the climatic characteristics, components of wa-
ter balance and water resources of the region. In the
mountainous part there is degradation of glaciers and
reduction of their area (see. Photo).
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Observational data for snow cover in mountain
river basins of Central Asia show a steady decrease in
carryover of snow cover. Glaciers are recognized as one
of the most sensitive indicators of climate change. They
significantly increase in size during climate cooling (ie,
"small ice ages") and the decrease in global warming.
For example, the degradation of glaciation Zhetysu
(Jungar Alatau) as a whole in 34 years (1956-1990) gla-
ciation area decreased by 35%, losing an average of
1,03% year. The volume of glaciers has decreased by
37% in 34 years when the degradation rate of 1,1%
year.

During the period of twenty years (1960-1980) in
Central Asia, glaciers have decreased in size 19%
(Chub, 2000). Eventually, this process leads to deserti-
fication vast territory.

The region's climate change plays a significant
role deforestation in the mountains of the region. Mod-
ern forest cover of the mountains of Central Asia is the
lowest. The forest area is 2,5%, and mountains of Uz-
bekistan just 0,75%. However, there are numerous his-
torical and scientific evidence about the past wide-
spread forests in the mountains. Deforestation has been
a powerful factor in arid, xerophytization vegetation. It
features increased aridity in the entire Central Asian re-
gion, has contributed to desertification in the plains,
steppe formation lower and middle parts of the moun-
tains, the shrinkage of glaciers in the high mountains.
All this, along with the intensification of erosion, in-
creased the redistribution of the material in the "Moun-
tain-Plains” system and leads to various socio-eco-
nomic consequences and increased repeatability glacial
floods in Kazakhstan, Tajikistan and Uzbekistan
(Alibekov, 2010).

Global warming will continue to increase the num-
ber of extreme weather conditions in the region, that is,
periods of drought and high summer temperatures. In
connection with climate change, it is expected that the
incidence of severe and medium drought change. The

drought is accompanied by high summer air tempera-
tures at low precipitation.

In the plains of Central Asia, the growth tempera-
ture leads to an increase in volatility. Research has es-
tablished that due to the warming layer evaporation in
the Aral Sea has increased by 20% compared to 1950.
In recent years, the population in the Southern Aral Sea
region ranks cities and towns feel the impact of a fur-
ther negative impact of climate change - the process of
desertification and forced to carry away the material
losses - malicious activity intensively spreading in the
region of termites. There are two common species of
termites belonging to the genus Anacanthotermes: Tur-
kestan (A. Turkestanicus Jacobs) and the trans-Caspian
(A. Ahngerianus Jacobs). termites spread is promoted
by a number of reasons, chief among them - aridity and
fundamental change of ground and soil conditions (soil
salinity).

Drought increases the evaporation of water in riv-
ers, lakes and glaciers. 2000 in Uzbekistan has been ex-
tremely dry (67% of the amounts of long-term annual
rate of precipitation). The sharp decline in precipitation
in Central Asia in 2000 and 2001 yy reduced the vol-
ume of river flow. For example, the volume of water in
the Zarafshan River in 2001 was 40% less perennial.
2000-2001, in Central Asia, especially in the lower
reaches of the Amu Darya was severe drought that ex-
acerbated the desertification processes and led to an un-
precedented water shortage, the scale of the disaster
from which only in Karakalpakstan are estimated in the
order of $ 66 million.

The impact of drought on society is diverse. Espe-
cially significant damage to agricultural drought. In
general, the dry lands of Uzbekistan in dry years (2000-
2001) the yield decreased by 90-100%. On irrigated
land, drought has reduced in agricultural yield of 40%.
Thus, in fact drought catalysts are desertification.

On the territory of Central Asia focuses on eight
major ecosystems (landscape type) different local cli-
mate change and the current state of the intensity of the
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process of desertification due to climate change (Table
1).

Expert assessment of the intensity of desertifica-
tion in Central Asia in the context of climate change has
shown that changes occur in all components of the land-
scape (ecosystem), but the most significant restructur-
ing capture the Aral Sea region (48 points), and the
lower reaches of the river (the ancient dry deltas) (36
points) and sand deserts (32 points), the smallest high
mountains and midlands. Radical changes are charac-
teristic of the Aral Sea region and the lower reaches of
the river (the ancient dry deltas), where the change in
the hydrological regime in a changing climate leads to
the disappearance of vegetation and the emergence of
solonchak wasteland.

It should be noted that the work performed, evalu-
ation of ecosystems to climate change is needed in the
first place at the regional level, to reduce the risks asso-
ciated with climate change. Consequently, changes in
the ecosystems of mountains and plains of Central
Asia, caused by climate change are an important factor

in the discussion of appropriate policies. Estimation of
the basic indicators of the intensity of the process of
desertification in the future periods according to cli-
mate scenarios developed will be useful for planning
the development of agriculture, health and others. Tak-
ing into account climate change. Therefore, in the fu-
ture it is very promising to develop such studies.
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Table 1
TYPES OF LANDSCAPES
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THE ROLE OF THE GEOGRAPHICAL FACTOR IN THE SUSTAINABLE DEVELOPMENT OF
THE CITY SAMARKAND

The oldest state formations in Central Asia were
Bactria, Khorezm, and Sogdiana. Sogdiana occupied
the Zaravshan valley and adjacent Kashka-Darya basin.
The main city of Sogdiana was Samarkand.

In the Zaravshan valley, irrigation based agricul-
ture continued to evolve and improve. Horticulture and
viticulture were very sophisticated.

Edward Schaefer, the largest orientalist (re-
searcher of Chinese culture of the Tang epoch), Univer-
sity of California, in his famous book with the exotic
name of «The Colden peaches of Samarkand»
[Schaefer, 1981], wrote: «The title of this book - «The
Golden Peaches of Samarkand» - was chosen because
it resembles may things at the same time: the golden
apples of the Hesperides, the peaches of immortality,
Chinese legend places far to the West, the «Golden
journey to Samarkand» by James Elroy Flecker, and the
melodies of Frederick Delius «The Road to Samar-
kand» for Flecker's play «Hassan.» But if you leave out
these vague associations with the myths and music, the
golden peaches existed in reality. Twice in the VI
century, the Samarkand kingdom sent these unusual
yellow peaches as a gift to the Chinese court. «They
were as big as goose eggs, and because the color was
like gold, they were called: the golden peaches. A few
young trees, which produced these regal fruits were
brought by the embassy convoy through the desert
Serinda and planted in the palace gardens of Chanani.
Now we can only guess what sort of a peach it was and
what was it taste. Attractive, due to their inaccessibility,
the golden peaches of Samarkand symbolized, in the
Heavenly Empire Tang, all exotic and desirable, all un-
known, and appealing» (p. 14). Further, Edward
Schaefer wrote: «Although the fruits once existed as a
«reality», they have become mythic subjects, whose
life went on in the form of a literary image, metaphor.
In the word format, they belonged to a much greater
extent to the world of representations, imaginary, than
to the world real, physical» (p. 15).

Handicrafts, especially ceramics, as well as the art
of building, became increasingly important. In nearby
mountain ranges Karatau, Nurata, Gobduntau, and oth-
ers, gold, copper, iron, and precious stones, including
turquoise, were mined. In Sogdiana, there flourished
urban settlements, among which Samarkand was, un-
doubtedly, the largest and busiest commercial and cul-
tural center. In Samarkand, a great «lead channel» was
built, which was similar to the famous aqueducts of
Rome.

Extremely favorable geographical position, the
relatively cool climate, abundant natural sources with

excellent water, which is not without reason called Sa-
markand «Obi-Rahmat»-»mercy water», the proximity
of the mountains with abundant game, the large
Zaravshan River running nearby that served, from time
immemorial, for timber rafting from the mountains - all
this provided favorable conditions for human settle-
ments in the area where a few centuries before our era,
fortifications, castles, stately buildings, and Samarkand
mosques emerged.

Sogdiana and its metropolitan center -Samarkand,
in all phases of their history, played a crucial role in the
relations between people of East and West and in estab-
lishment of trade and cultural contacts between them.
Of particular significance was the fact that Samarkand
had a favorable geographical position at the crossroads
of caravan routes on their way from north to south and
from west to east, which defined it as the dominant cen-
ter, accumulating relaying cultural achievements of the
great civilizations of antiquity and the Middle Ages.
But Sogdians themselves, in turn, were spreading the
achievements of their civilization to the West - to Eu-
rope, and to the East - to Japan and China. This was
made possible by the creation of the great transconti-
nental road that, in science, received the name of the
Great Silk Road.

THE NATURAL ENVIRONMENT OF
SAMARKAND AND ITS ADJACENT
TERRITORIES

The geographical location and natural environ-
ment played an important role in the formation, estab-
lishment, and sustainable development of Samarkand.
Samarkand has a variety of natural conditions. Within
its territory, very different landscapes of Central Asia
are in direct contact. The Zaravshan River basin and es-
pecially its middle part - the Zaravshan valley, where
Samarkand is located, has been one of the centers of the
world's civilization;from ancient time it was considered
one of the best areas for settlement. The territory of the
city, which lies in the center of the Zaravshan basin, is
at the junction of the two landscapes: the northern part
is in the terraced alluvial plain of the Zaravshan River
valley, the southern part is in the proluvial inclined
plain. From the south, the city borders (15-20 km) with
the powerful mountains of the Zaravshan Range; from
the north and north-east - the Turkestan Range and its
continuation, i.e., the Gobduntou and Karagchitou.

The middle part of the Zaravshan valley is gener-
ally flat and reaches, at the meridian of Samarkand, 40-
50 km in width. The mountains and their ridges, as well
as the basin itself, are gradually declining in the direc-
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tion from east to west reaching, at the meridian of Sa-
markand - the Zaravshanskiy Ridge, 1,680 m above sea
level (The Ottoman- Karachi Pass).

All these above-mentioned geographical features
of Samarkand determine the specificity of the natural
conditions of the city.The natural conditions and geo-
graphical environment of these different landscapes,
which has long been used by man in his productive ac-
tivity, have promoted concentration, in the middle of
the Zaravshan valley, of economy and population. At
the connection of mountains and plains, orographic, cli-
matic, and hydrological, (the presence of numerous
permanent springs) conditions create the best environ-
ment for the development of a diversified economy and
for living. The development and expansion of Samar-
kand occurred at the contact of mountainous-plain mid-
dle part of the Zaravshan basin, within a vast piedmont
plain, suitable for the development of gravity irrigation
that carried many tributaries of the Zaravshan River
(Agalyksay, Amanku-tansay, etc) to it.

The mountain ridges that surround the Zaravshan
valley, affecting the circulation of the atmosphere, con-
tribute to a year-around prevalence of east (26-43%)
and southeast (32-35%) winds that «air» the Zaravshan
valley and fill it with clean mountain air. Therefore, Sa-
markand and the surrounding areas have a relatively
cool climate.

HISTORICO-GEOGRAPHICAL ANALYSIS

The book «Samaria» written in the XIX" [Abu Ta-
hir Hodja, 1889] states:»The city's climate is fine and
temperate - it is absolutely not the cause of predisposi-
tion to disease and death. For this reason, Samarkand is
called «firdaus monand» - like the paradise. Summer
time in Samarkand is relatively hot and cold times are
considered moderate. Blowing from all directions, a
nice, quiet breeze and the air multiplying the joy, bring
peace of mind».

The natural conditions of the Zaravshan River ba-
sin (especially in the middle of its course) during the
Quaternary have been favorable for the life of primitive
people, as evidenced by the abundance of archaeologi-
cal monuments of different eras. At present, a few hun-
dred of them have been found cities, castles, villages,
and sites. Abundance of the Stone Age artifacts and
their nature leave no doubt that the Zaravshan River ba-
sin was one of the most habitable areas of Central Asia.

In prehistoric times, and at the dawn of civiliza-
tion, people usually lived in caves that were formed in
the limestone due to the slow but continuous dissolu-
tion of calcium carbonate in natural waters. The north-
ern slopes of the Zaravshan Ridge are composed of
Zaravshan karst-forming Devonian limestones. There-
fore, the Zaravshanskiy mountains have abundance of
ancient karst caves. It is these simple natural factors
(the cave in the limestone and the presence of water in
small canyons, forested mountain slopes, etc.) that have
determined the location of some of the earliest settle-
ments that have arisen in those ancient times when our
ancestors had to find shelter. For this reason, the north-
ern slopes of the Zaravshan mountains bordering the
Samarkand territory were populated from ancient time
and there were discovered a number of Paleolithic sites:
Aman-Kutan, Takaliksay, Kuturbulak, Zirabulak, etc.

Among them, the world-renowned man-site -Aman-
Kutan cave (south of Samarkand, 40 km). It is located
on the northern slope of the Zaravshan Range at 1,400
m. About 100 thousand years ago, the cave was inhab-
ited by primitive hunters of the Old Stone Age. Another
monument dating back to the middle Paleolithic period
- Takaliksay cave, located 50 km southeast of Samar-
kand, at an altitude of 2000 meters above sea level was
also inhabited by primitive hunters.

In the caves of Aman-Kutan, Takaliksay, and oth-
ers, a handful of Neanderthals huddled; they spent most
of their time in the foothills to the south of Samarkand
and hid in caves from the weather and predators. In the
Zaravshan valley, as elsewhere, the first dwellings of
primitive man were mainly caves. Later prehistoric
man «came out of the cave» and began exploring new
territory not only in the mountains, but in the foothills
also.

An example is the Neolithic (New Stone Age)
man-sites in the foothills of the northern slope of the
Zaravshan Ridge in the villages of Tym and Sazagan,
located 27 km southwest of Samarkand on the
Sazagansai bank, who hunted, fished, and gathered ed-
ible wild plants.

In 1939, in the heart of the city of Samarkand on
the right side of the Chashma-Siab valley, the Samar-
kand Upper Paleolithic man site was discovered. The
site is a long-term settlement on the bank of a small
stream gully; it was the primary location of activities of
the primitive man. The Samarkand site relates to a
much older, than Aman-Kutan and Takaliksay, time
and is dated with the second half of the Old Stone Age.

In the Bronze Age (second millennium BC), the
main sectors of the economy, characteristic of previous
eras, lost their role; in the foothills, there emerged new
industries - agriculture and animal husbandry, dramati-
cally increasing productivity. The Bronze Age monu-
ments have been studied in the villages Muminobad
and Jans near Katakurgana and other places.

Samarkand originated in a place inhabited in the
prehistoric era. Abundant mountain streams (hnow
called Aman-Kutan, Agalyksay, Sazagan etc.), formed
on the northern slopes of the Zaravshan Ridge, flew to-
ward the Zaravshan valley. Wild bushes in the lower
reaches of the streams and the Zaravshan valley had
abundant supplies of water, fuel, game, and fruit. The
Zaravshan River valley, almost within its entire length,
was covered with dense riparian thickets and was an
ideal habitat for many species of animals. These natural
geographical conditions were favorable to the settle-
ment of the region of Samarkand by tribes of hunters
and gatherers of the Upper Paleolithic and Neolithic
and by farmers and herdsmen of the Bronze Age.

Specifically the nature of the topography deter-
mined the location of the first settlements that eventu-
ally turned into a great city of Samarkand.

The town was founded in the heart of Sogdiana as
a stronghold of the Sogdiana alliance of tribes and al-
ways remained an important location in the Middle
Zaravshan. This was due to the geographic, strategic,
and economic advantages of the location of the city.

Natural factors have always been essential ele-
ments of the city, identifying its location and territorial
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structure. It is known that the most favorable sites in
choosing a place to lay-out a future city, is an elevated
place, so farming and stock-raising tribes chose the
hilly Afrosiab upland, located north of modern Samar-
kand, the ancient part of town, and «a long frozen» Af-
rosiab settlement -this is the territory of ancient and me-
dieval Samarkand. The geographical location of Af-
rosiab was advantageous for defensive purposes: it was
surrounded on three sides by the natural channels with
deep ravines. The urban settlement on Afrasiab
emerged in the IX—VI1II™ centuries BC.

Samarkand, like all cities of the world, was formed
and developed as a city on the common objective laws
of historical development of human society — the devel-
opment of crafts, trade, centralization of power, and the
emergence of large public entities, etc. The inhabitants
of the valley were able to create amazing material and
cultural values. The natural environment had a strong
influence on the emergence and growth of Samarkand,
on the originality of this great city. The influence of en-
vironment on the development of Samarkand was ver-
satile; it depended on the social system and the level of
development of productive forces. At different time,
different environmental conditions and natural re-
sources were the primary factor.

In the beginning, the spatial factor had great im-
portance in the formation of Samarkand. The spatial
factor was manifested in the emergence and develop-

ment of Samarkand in the form of a combination of sev-
eral elements of nature: its location, proximity to the
rivers of the Zaravshan and Zaravshan Ridge, and other
opportunities for communicating with other localities.
When all the elements harmonize with each other, a
structure, called by geographers the junction area, is
formed. There, large cities usually emerge.

The Zaravshan River is the natural junction struc-
ture formed by natural elements. In ancient time, before
railroads and highways, the Zaravshan River was one
of the main ways by which people and goods were j
moved (e.g., timber rafting down from the J moun-
tains). Foot and horseback routes | stretched along the
Zaravshan River valley. | People fished in the river; the
valley was used as hayfields, vegetable gardens, etc.

The territory of Samarkand is extremely rich in
groundwater at a depth of 1 to 20 m. As the distance
from the Zaravshan mountains increases, groundwater
comes closer to the ancient surface; at low sites of the
valley, there are active springs with substantial flow
rate (see Fig. 1). In ancient time, the springs were the
main water resources of Samarkand, which is supported
by a fact that there is an Upper Paleolithic man-site
found on the right bank of the Chashma-Siab creek
feeding from springs. Undoubtedly, the springs located
in the areas of planned construction of the city, could
not but attract the attention of the ancient city planners
[Mukhamedzhanov, 1969].
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Fig. 1. Schematic representation of the irrigation system of ancient Samarkand (first centuries BC; based on

[Mukhamedzhanov, 1969])
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Probably, in ancient time, the springs made their
way and opened in several places within the territory of
the modern Samarkand along its merideian. Forming,
on their way, small puddles and swamps covered with
bushes and reeds, waterways of springs flew into the
Siab River and into the Zaravshan River through it. Ur-
ban channels Obi-Mashhad, Navodon, Chashma-Siab,
etc, may be considered natural creeks of spring feeding.
The configuration of the river network has had a notice-
able effect on the layout of the city in the past and at
present.

Navodon was the largest of the streams of Samar-
kand with the total production rate equal to 0,072
mVsec (or 72 l/sec, which is more than 6 min. 1/day)
[Butov, 1932]. This volume of water could meet the
everyday needs of not only ancient Afrasiab, but
densely populated Samarkand of the Timur and the Ti-
murid epoch [Mukhamedzhanov, 1969],

In addition to a very advantageous location of the
old Samarkand, many of its aspects of life and its ap-
pearance were influenced by the dense forest cover of
the Zaravshan mountains. An expert on Central Asia,
Professor M.E. Masson believed that in ancient time,
the mountains between Shahrisabz and Samarkand
were covered with thick forests [Masson, 1966]. Most
likely, it was a juniper forest. The life of all peoples in-
habiting places where the juniper grows has long been
associated with this tree. Specifically the juniper beams
still retain many of the arches of the ancient buildings
of Samarkand. When people learned how to smelt
metal, juniper still played an important role: juniper
charcoal was used in smelting. With the development
of civilization, juniper continuously found new appli-
cations. There can be a number of historical examples,
like those presented above.They convince us that the
fate of ancient Samarkand largely evolved depending
on the local environmental conditions and the sur-
rounding Zaravshan mountains.

It should be noted that a variety of environmental
conditions of the mountains and foothills of Central
Asia, contrasting sharply with poor and monotone sur-
rounding arid plains, contributed to the formation in the
foothills of the ancient civilizations of Central Asia.
The proximity of the desert plains created continuing
threat for the population and the economy, both cli-
matic (drought, dust storms, etc.) and military (from the
nomadic tribes).This forced the residents of foothill
plains to tie their fate to the mountains, especially in the
early stages of development. The proximity to the
mountain areas predetermined emergence of transhu-
man grazing and dry farming. The latter ensures the sta-
bility of yields. Later, the residents learned how to use
the waters of mountain streams. The pockets of ancient
cultures found in the foothill plains of Central Asia
point to the fact that favorable conditions of the sur-
rounding mountains and plains have long been strategi-
cally and purposefully used by people.

In general, the mountains were a powerful stabi-
lizing factor in economic activity for the early civiliza-
tions of Central Asia. The foothills of Central Asian are
populated especially densely. They are associated with
rich oases and last settlements. Almost all of the numer-

ous cities and all of the capitals of the republics of Cen-
tral Asian countries (Ashgabat, Dushanbe, Tashkent,
Bishkek, Alma-Ata) are located in the foothills and
have had a long and active life.

However, it should be noted that the analysis of
the history of the ancient cities and their growth and
decline clearly reflects the rise and fall of the ancient
civilizations in the Zaravshan valley.

Professor V.M. Masson [1966] called Central Asia
a «country of thousand cities». Indeed, in this region in
the historical period, there were thousands of cities.
Only in the Zaravshan valley, there were hundreds of
cities, such as the springs located in the areas of planned
construction of the city, could not but attract the atten-
tion of the ancient city planners [Mukhamedzhanov,
1969].

Probably, in ancient time, the springs made their
way and opened in several places within the territory of
the modern Samarkand along its merideian. Forming,
on their way, small puddles and swamps covered with
bushes and reeds, waterways of springs flew into the
Siab River and into the Zaravshan River through it. Ur-
ban channels Obi-Mashhad, Navodon, Chashma-Siab,
etc, may be considered natural creeks of spring feeding.
The configuration of the river network has had a notice-
able effect on the layout of the city in the past and at
present.

Navodon was the largest of the streams of Samar-
kand with the total production rate equal to 0,072
md/sec (or 72 l/sec, which is more than 6 min. I/day)
[Butov, 1932]. This volume of water could meet the
everyday needs of not only ancient Afrasiab, but
densely populated Samarkand of the Timur and the Ti-
murid epoch [Mukhamedzhanov, 1969],

In addition to a very advantageous location of the
old Samarkand, many of its aspects of life and its ap-
pearance were influenced by the dense forest cover of
the Zaravshan mountains. An expert on Central Asia,
Professor M.E. Masson believed that in ancient time,
the mountains between Shahrisabz and Samarkand
were covered with thick forests [Masson, 1966]. Most
likely, it was a juniper forest. The life of all peoples in-
habiting places where the juniper grows has long been
associated with this tree. Specifically the juniper beams
still retain many of the arches of the ancient buildings
of Samarkand. When people learned how to smelt
metal, juniper still played an important role: juniper
charcoal was used in smelting. With the development
of civilization, juniper continuously found new appli-
cations. There can be a number of historical examples,
like those presented above.They convince us that the
fate of ancient Samarkand largely evolved depending
on the local environmental conditions and the sur-
rounding Zaravshan mountains.

It should be noted that a variety of environmental
conditions of the mountains and foothills of Central
Asia, contrasting sharply with poor and monotone sur-
rounding arid plains, contributed to the formation in the
foothills of the ancient civilizations of Central Asia.
The proximity of the desert plains created continuing
threat for the population and the economy, both cli-
matic (drought, dust storms, etc.) and military (from the
nomadic tribes).This forced the residents of foothill
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plains to tie their fate to the mountains, especially in the
early stages of development. The proximity to the
mountain areas predetermined emergence of transhu-
man grazing and dry farming. The latter ensures the sta-
bility of yields. Later, the residents learned how to use
the waters of mountain streams. The pockets of ancient
cultures found in the foothill plains of Central Asia
point to the fact that favorable conditions of the sur-
rounding mountains and plains have long been strategi-
cally and purposefully used by people.

In general, the mountains were a powerful stabi-
lizing factor in economic activity for the early civiliza-
tions of Central Asia. The foothills of Central Asian are
populated especially densely. They are associated with
rich oases and last settlements. Almost all of the numer-
ous cities and all of the capitals of the republics of Cen-
tral Asian countries (Ashgabat, Dushanbe, Tashkent,
Bishkek, Alma-Ata) are located in the foothills and
have had a long and active life.

However, it should be noted that the analysis of
the history of the ancient cities and their growth and
decline clearly reflects the rise and fall of the ancient
civilizations in the Zaravshan valley.

Professor V.M. Masson [1966] called Central Asia
a «country of thousand cities». Indeed, in this region in
the historical period, there were thousands of cities.
Only in the Zaravshan valley, there were hundreds of
cities, such as

Vardanzi, Varakhsha, Paikend, etc. Many towns
and villages have disappeared. The remains of ancient
settlements are under the aeolian sands or became un-
distinguishable small hills.

However, in existing urban areas, primarily in Sa-
markand, there are magnificent medieval monuments
that remain the object of universal admiration.

What is the cause of prosperity of the ancient Sa-
markand? Here, again, we must emphasize the role of
the environment and geographical location. The terri-
tory of Samarkand is located between the mountain
ranges (Zaravshan and Turkestan) and the Zaravshan
River valley, i.e., in the foothills (piedmont plain). In-
deed, almost all major cities of Central Asia emerged in
the foothills. Foothills (the piedmont plains) of Central
Asia are the contact zone between highland and low-
land areas; it is the band of emergence and zenith of
ancient civilizations and the modern world [Alibekov,
1992],

The major cities found at the junction of moun-
tains and plains prove to be practically immortal. Ap-
parently, there is some critical size at which a city as a
phenomenon of political, economic, and cultural life
becomes indestructible. The fully functional structure
of the territory where it is founded is also important.

In Central Asia, functional connections are ori-
ented along the foothills, i.e., they represent «longitu-
dinal» links. The fact that in Central Asia and Kazakh-
stan, the main transport axis goes along a strip at the
joint of the mountain and lowland areas is no accident;
it has only enhanced, in this belt, the conditions for con-
centration of householdsand population,caused primar-
ily by the natural-geographical situation itself.

In fact, the railway, high-voltage line, oil, gas, and
other product pipelines, and irrigation and dry channels

here are aligned, in general, in parallel along the moun-
tains or along the ridges interwoven into a powerful in-
frastructure.

Foothills, because of the diversity and mobility of
environmental factors, react in a more versatile way and
are generally more elastic. The natural links in the land-
scapes may be deformed but do not break, and it is en-
couraging. Therefore, due to these natural features, the
foothills of Central Asia have always been an arena of
civilization.

Thus, the foothills exhibit more stable conditions.
Thus, for example, the flow of the Zaravshan River is
considered relatively stable: 34% of its flow is fed by
ground waters, 31% - glacier water, 34% - snow water,
and only 1% - rainfall. For this reason, the seasonal re-
gime of the Zaravshan River depends little on weather
conditions and rainfall. In a drastically dry year (1917),
the Zaravshan flow was only 9% lower than the multi-
year average; the flow of other rivers dropped 40%.
Stability of flow could not but promote sustainable
prosperity of Samarkand.

The city can neither be studied nor designed sepa-
rately from its natural and geographical environment.
However to date, very little attention is given to the en-
vironmental conditions in cities and existing urban
landscapes, as well as to the impact of the urban econ-
omy on the interaction of individual components of the
landscape. However, in urban areas, specifically these
factors determine the territorial division into individual
districts and even city zones with different layout and
different degrees of development.

It is known that the natural landscape conditions
of a city have a great impact on its inner and outer ap-
pearance - the character of the buildings, architecture,
structures, and squares. Despite a very strong effect of
humans on nature within the city, the city just changes
and adapts to the city's improvement; but it still pre-
serves the main features of the natural (native) land-
scape.

The territory of Samarkand and its adjacent areas-
are not uniform physico-geographically;

they are located at the junction of three natural sys-
tems that divide the city and the surrounnding areas in
three sharply distinct parts: 1) sloping piedmont-flat
proluvial natural system, 2) hilly-ridge Paleozoic natu-
ral system with residual hills, and 3) terraced alluvial-
plain natural complex.

In Samarkand, until the second half of the XXth,
century there remained relatively favorable living con-
ditions for the population and for preservation of his-
torical monuments in their original form. However, due
to the anthropogenic load, i.e., increase in population,
transport, and industry, a relative balance in the system
«city-nature-many within Samarkand and its surround-
ing areas was broken. Now, most of the Samarkand ter-
ritory and its suburbs are associated with adverse envi-
ronmental conditions. This has led to an increase in the
overall disease incidence, the rapid destruction of the
exteriors of the buildings, and other negative phenom-
ena. Adverse geotechnical processes and phenomena
are developing; they can have a profound impact on the
preservation of historical monuments.
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CONCLUSIONS

The history of Samarkand reflects centuries of ex-
perience of the people, reflecting the climatic condi-
tions of the city and its surrounding landscape. The tra-
ditional type of Samarkand buildings helped creating a
favorable living environment. Samarkand of the Timur
era represented a model of an environmentally friendly
city. The city was surrounded by thirteen gardens - a
broad green ring.

Ambassador from distant Spain Ruy Gonzalez de
Clavijo who visited Samarkand in 1404, wrote: «Sa-
markand lies on the plain. It is surrounded by orchards
and vineyards.There are so many of these orchards and
vineyards that when approaching the city, you see the
forest of high trees and, in the middle, the city itself.
The city and the gardens have many aqueducts» [In:
Aleskerov, 1973].

The modern territory of Samarkand is a special
and unique type of ecosystem (landscape); it is an an-
thropologic-environmental system that includes the
natural base, urban population, and urban environment
not only with its material substrate, but with specific
socio-cultural space, i.e., intellectual, language, and
communicative, as well.

Residents of Samarkand and the surrounding areas
came from different cultures and have different histor-
ical experience of inhabiting different landscape

niches; they have developed their own and often unique
form of social adaptation to the environment, their dis-
tinctive «genetic code», and original way of life; to
some extent, all that allowed maintaining stability in
specific historical and geographical environment. All
that is the guarantee and imperative of sustainable de-
velopment, as far as it possible, in today's ever more
globalized world.
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PROBLEMS OF PRIMARY TUBERCULOSIS
Summary: primary tuberculosis is most common form of tuberculosis in children. We need to control it and

predict especially in serious situations.

Key words: tuberculosis, Mantox test, diaskintest, BCG vaccination.

Introduction. Primary tuberculosis arises as a tu-
bercular infection of the people who are not infected
with mycobacteria tuberculosis (MBT) and is charac-
terized for the first time by positive reaction on tuber-
culin, lymphogenic and hematogenic spread of an in-
fection with specific (caseous) inflammation of in-
trathoracic and other groups of lymph nodes, high
reactivity of an organism in response to introduction of
the causative agent of a disease.

Among for the first time revealed suffering from
tuberculosis respiratory organs - primary tuberculosis
is diagnosed in 0.8 — 1% of cases. Children, teenagers
and seldom young people get sick generally. At chil-
dren primary tuberculosis is the main form, among suf-
fering from tuberculosis teenagers and persons of
young age it is diagnosed in 10 — 20% of cases.

Sometimes pensioners suffered from primary tu-
berculosis. Their disease consider as reactivation of the
tubercular process which began to live in the childhood
in lymph nodes (reinfection of primary tuberculosis).

In practice primary tuberculosis meets seldom. Le-
thal outcomes at the uncomplicated course of primary
tuberculosis at children and teenagers are not observed.
Primary tuberculosis can be a cause of death if presents
such complications as meningitis, acute miliary tuber-
culosis.

Chronic primary tuberculosis can be found out in
the old men who died from did not diagnose during life-
time tuberculosis or from other diseases.

There are 4 clinical forms of primary tuberculosis:

« tubercular intoxication;

* tuberculosis of intrathoracic lymph nodes;

* primary tubercular complex;

* chronic primary tuberculosis.

The main forms of primary tuberculosis are tuber-
culosis of intra thoracic lymph nodes, primary tubercu-
lar complex and tubercular intoxication [1].

Purpose: to show main points of primary tubercu-
losis and evaluate risk of developmend tuberculosis in
children in clinical practice (clinical case).

Pre-natal infection with tuberculosis of the child
occurs extremely seldom. If mother is sick with the pro-
gressing form of tuberculosis, then MBT through a pla-
centa on vessels can get into a fetus. Such children are
born weakened, with deficiency of body weight. In re-
sponse to intracutaneous injection of BCG, they could
have in the place of injection of vaccine the reaction of
hypersensitivity in 2 — 3 days (at healthy newborns lo-
cal postvaccinative reaction appears in 4 — 6 weeks).

Most of people become first time infected due to
mycobacteria through airways less often — through di-
gestive tract.

MBT occupied by alveolar macrophages are ex-
posed to considerable changes and stay in lymph nodes
where they cause nonspecific and paraspecific inflam-
matory reactions (“small" tubercular changes) and also
initial reactions of specific inflammation in the form of
epitelioid cells with or without caseous necrosis.

During infection with a high dose of mycobacteria
in the place of their involvment (in a bronchus, an in-
testine wall) there is an alternative reaction and then a
proliferation of cells of a histiocytic series, mononu-
clear, segmented leucocytes develop and lympho-
plasmacistic and histiomacrophagic focuses are fomed.
Later at this place tubercular granulomas are formed
with single multinuclear cells and caseous necrosis.

Nonspecific and paraspecific reactions (lymphoid
and lymphohistiocitic nodules and infiltrates, macro-
phagic infiltration without specific cellular reaction and
a caseous necrosis) can develop in tissues of lungs,
spleen, liver, heart, kidneys, on mucous and serous co-
vers, skin and in marrow. Disturbances of functions of
these organs are shown by various clinical syndromes
or "masks" of primary tuberculosis infection.

Development of primary tuberculosis infection
can end at a stage of formation of the paraspecific reac-
tions reflecting the immune processes happening in an
organism. These reactions are short-term and disappear
with transformation of bacterial MBT into persistent L-
forms. Such state can remain a long time without any
clinical picture.

During development of specific changes due to
formation bacterial forms of micobacteria take part in
the organism gets the hypersensibility of the slowed-
down type defined with the help the tuberculin tests.

The period from the infection moment to identifi-
cation for the first time of positive reaction to a tuber-
culin is called preallergic. It makes from 2 — 3 to 8
weeks. Emergence of sensitivity to a tuberculin (a bend
of sensitivity to a tuberculin) demonstrates formation of
specific antituberculous immunity.

Primary infected due to MBT of the most people
isn't followed by disturbance of their health and other
symptoms of disease. But, considering the existing risk
of a disease of tuberculosis, the period from a virage of
tuberculin reaction during 1 year is called the early pe-
riod of primary tuberculosis infection.

In the most of the children and teenagers which
vaccinated by BCG, MBT infection usually doesn't
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cause a disease, and the early period of primary tuber-
culosis infection comes to the end with formation of
permanent immunity.

Primary infection can cause a disease of tubercu-
losis in the children and teenagers who aren't vac-
cinated or poor vaccinated.

The earliest form of primary tuberculosis develop-
ing immediately after primary infection is called tuber-
cular intoxication.

The course of tubercular intoxication at the major-
ity cases led to recovery. In a tuberculosis focuses in-
flammation remits, granulations are transformed to a
connecting tissue, in caseoses, calcium salts are devel-
oped.

Parallel to this process there is a transformation of
mycobacteria in weak virulent or L-forms. Modifica-
tion of mycobacteria accelerates under the influence of
antitubercular drugs.

The organism still infected for all next years. At
the same time the remaining infection on the one hand
can be a source of reactivation of tuberculosis, with an-
other — to be the reason of maintenance of antituber-
cular immunity.

Tubercular intoxication without treatment, and
sometimes and with specific treatment can get a long
chronic course. In these cases need to research lym-
phatic system, various organs, using X-ray tomogra-
phy, a computer tomography, endoscopy with a biopsy
with the purpose to reveal the center of inflammation
and to carry out adequate treatment.

When primary tuberculosis progresses infection
could be spread and could be revealed mainly in lym-
phatic system. First of all intra thoracic lymph nodes.

During lymphogenic spread of primary tuberculo-
sis, other lymph vessels and nodes, bronchi and lungs
tissue can be involved in process.

The primary tuberculosis of respiratory organs is
characterized by damage of lymph nodes in the form of
specific caseous inflammation is called tuberculosis of
intra thoracic lymph nodes.

From tubercular lymphadenitis specific process
can extend in pulmonary tissue. MBT gets into periph-
eral departments of a lung (subpleural) on lymphatic
vessels or on bronchial tubes where there is a center of
lobular pneumonia nonspecific.

The pulmonary affect and lymphadenitis are
formed primary tubercular complex. At aerogenic in-
fection with a high dose of high-virulent MBT the pul-
monary affect is formed in the beginning. In the place
of gate of an infection in well ventilated departments of
a lung there is subpleural focus of primary tubercular
pneumonia, usually with a wide zone of peripheral in-
flammation.

Inflammation on lymphatic vessels extends in re-
gional lymph nodes in which after a short-term nonspe-
cific exudative phase of inflammation develops caseous
necrosis.

Alimentary infection developing due to primary
tuberculosis of intestines is possible. In this case pri-
mary tubercular center is formed in an intestine’s wall,
it is alcerated quickly, and lymphatic vessels of abdo-
men, MBT extend in regional abdominal lymph nodes

which are exposed to a caseous necrosis. Primary tu-
bercular complex of intestines is formed. Primary ali-
mentary infection of MBT can lead to damage only of
abdominal lymph nodes.

During healing primary tubercular complex in
lungs the peripheral inflammation resolves and produc-
tive reaction begins to prevail. In the pulmonary center
the granulation are transformed to fibrosis, caseous is
condensed, calcium salts are developed, Ghosn's focus
is formed.

Treatment of the lymphogitis is followed by fi-
brotic consolidation of peribronchial and perivascular
tissue. Progressing of primary tuberculosis happens by
lymphohematogenic generalization of an infection in
lungs, urinogenital tract and other organs, and systems.
The inflammation from lymph nodes extends to sur-
rounding tissue of the root of the lungs, a mediastinum
and lungs.

During the progression of primary tubercular com-
plex the periphocal inflammation around the pulmo-
nary center increases, caseous liquified, and drainage
through bronchi and cavity (primary cavity) is formed.

The lymph component of primary complex more
often progresses. Caseouses lymph nodes increase, the
zone of a periphocal inflammation extends. The inflam-
mation of number of the located bronchi can lead to its
obturation and developing of an atelectasis.

Formation of bronchionodular fistula with excre-
tion of caseouses though bronchial way is possible.
Distribution caseous with MBT though bronchial way
can lead to formation of the broncogenic centers. On
lymphatic vessels inflammatory process extends to
other groups of lymph nodes.

Primary tuberculosis can get a chronic, long cur-
rent. In this case in primary center, and in lymph nodes
tubercular process the long time (several years) remains
active. Remain hypersensitivity to a tuberculin with pa-
tients and lead to a limphogenic and hematogenic dis-
semination. Such form of tuberculosis which is found
at children and at adults is called chronical primary tu-
berculosis. Less often chronic primary tuberculosis de-
velops in patients with caseous peripheral lymphadeni-
tis.

Patomorphologicaly patients with tubercular in-
toxication is found by so-called small tubercular
changes as a type of paraspecific inflammatory reac-
tions, single tubercular nodules. The place of their lo-
calization usually are intra thoracic lymph nodes.

Single tubercular granulomas in patients with tu-
bercular intoxication can be found out also due to bi-
opsy of peripheral lymph nodes. At children with it is
long the tubercular intoxication we can revealed in pe-
ripheral lymph nodes tubercular granulomas and
posttubercular fibrosis. Similar changes find also in a
spleen, interstinal tissue, in lungs, liver.

Primary tubercular complex arises in children of
younger age more often and proceeds usually with a
clinical picture of an acute or subacute inflammatory
disease of lungs. At children of advanced age, teenagers
and young people it comes to inspection concerning un-
sharply expressed symptoms of intoxication, incidental
temperature increase of a body or for the first time pos-
itive reaction to tuberculin.



Lm
26 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#10(26), 2017 EESL

Data of an objective research of respiratory organs
depend on the size of the pulmonary center and first of
all distribution of a periphocal inflammation and also
prevalence of lymph nodes. At patients with uncompli-
cated primary complex at which the pulmonary center
does not exceed 2 — 3 ¢cm in the diameter, percussion
and an auscultation it is not possible to reveal damages
of lungs.

At the considerable periphocal inflammation ex-
tended on 1 — 2 segment and more it is possible to find
dullness, to listen weakened of lung sound (with the
strengthened exhalation) to breath and occasionally
small amount of damp rattles. The big informational
content of percussion, characteristic of primary tuber-
cular complex, in comparison with an auskultation is
noted.

Active primary tuberculosis at children and teen-
agers can be followed by paraspecific reactions in var-
ious organs and tissues. Clinically they are shown
eritema Nodosum on the lower extremities, a kerato-
conjunctivitis, enlagement of liver and spleen, to arise
dystrophic changes of a myocardium with correspond-
ing changes of the ECG. At teenage girls menstruation
of the first periods could be late or could be stop on the
period of a disease.

At the complicated course of primary tuberculosis
patients have additional complaints. Persistent dry
cough indicates bronchial tube tuberculosis. Emer-
gence or strengthening of dyspnea and temperature in-
crease and are demonstrated development of an atelec-
tasis or pleurisy. The most serious complications are
hematogenic sprending of MBT and an inflammation
of soft membranes of a brain.

At the patient with tubercular meningitis intoxica-
tion phenomena accrue, there are meningeal symptoms,
disorders of function of the autonomic nervous system,
consciousness is broken. At a hematogenic dissemina-
tion in lungs and development of sharp disseminate tu-
berculosis in the patient intoxication symptoms sharply
increase, there is expressed short dyspnea, body tem-
perature rises up to 39 — 40 °C.

MBT in a pleura leads to development of pleurisy.
In the pulmonary center the cavity can be formed. As a
complication consider also formation of chronical pri-
mary tuberculosis.

Clinical case

The patient "C" 11 months and 26 days, came to
tubercular dispanser with the diagnosis: Generalized tu-
berculosis, encephalomeningitis tubercular etiology,
primary tubercular complex of the upper lobe right lung
in a phase of disintegration and lymphogenic dessimi-
nation. In a serious condition — a coma 1-2 degrees.

The child was born from the third pregnancy pro-
ceeding against the background of tobacco smoking,
vegeto-vascular dystonia on cardiac type, threats of in-
terruption in 16 weeks. Mother of the patient was reg-
istered on pregnancy on the term of 8-9 weeks. Screen-
ing 3-multiply is carried out by ultrasonography. At ul-
trasonography screening in 26-27 weeks the
rabdomioma of heart of a fetus is revealed. At the sub-
sequent ultrasonography, on 35-36 week, in medico-
genetic consultation of oncologic center - the rabdomi-
oma of heart of a fetus is confirmed. The child was born

weighing 3210 g, 56 cm in height. Assessment on a
scale Apgar was 8-9 points, satisfactory condition. In
dynamics in the period of early neonatal adaptation the
clinic of disadaptation, in the form of emergence of
neurologic symptomatology (a syndrome of oppression
of central nervous system, hypotonia, a hyporeflection,
a mramornost of integuments) was noted. Treatment of
“elkar”’and piracetam was carried out, and the child was
transferred to hospital. BCG was not done and mother
refused from hepatitis B inoculation.

Was 5 days with the diagnosis in office of pathol-
ogy of newborns: Ischemia of a brain of 1 degree. Sharp
period. Oppression syndrome. Tumor of the left ventri-
cle (rabdomioma). The remained oval opening. Chronic
heart insufficiency 0. Bilateral to a hydroselle.

It is advised by the cardiologist with diagnosis: A
tumor of the left ventricle (rabdomiom) the Remained
oval window. Consequences of cerebral ischemia, re-
covery period. It was recommended to continue treat-
ment in the conditions of pediatric department.

Mother refused further treatment and took away
the child from hospital.

Primary medical patronage to the child was carried
out at the age of 11 days, then 14 days and 21 days.

At the age of 1 month researches are conducted:
Ultrasonography screening, the ECG, the general blood
test (leukocytes — 8,6, erythrocytes — 4,9, hemoglobin —
127, stab — 3, segmentoyaderny — 32, lymphocytes —
66, ESR 2 mm/h) the general analysis of urine — with-
out pathology. He was examined by: the surgeon — it is
healthy, the oculist — pathology is not revealed, the neu-
rologist — a state after ischemia of a brain of first de-
gree, a syndrome of muscular hypotonia; the local pe-
diatrician — a condition of the child satisfactory, the
weight of 4400 g, height is 58 cm.

For the first month the child put on the weight of
1200 grams, was on breastfeeding. Diagnosis: syn-
drome of motive violations, rabdomioma of heart. The
cardiologist recommended medical branch from all in-
oculations till 1 year. At the age of 3, 6, 10 months the
child had a acute respiratory diseases and child was
treated in hospital. At the age of 11 months mother
caused emergency medical service due to high temper-
ature in the child up to 37,5.

The child is brought in hospital and was examined
by the doctor on duty and the pediatrician. Diagnosis:
sharp pharyngitis. Treatment is appointed: antiviral
medicines, spray to a tantum-verde. Next day he was
visited at home actively by the pediatrician. The state
without positive dynamics, remains subfebril tempera-
ture, the hospitalization was recommended. Mother and
the child were not in a hospital, came to reception to the
pediatrician every other day with complaints to once
liquid chair, temperature increase, small appetite. Dur-
ing examination local pediatrician revealed serious
condition of child due to high intoxication. The child in
policlinic is examined by the oculist — hypostasis of
arches of an optic nerve, the neurologist — the diagno-
sis: acute respiratory disease complicated by meningi-
tis? ENT specialist: acute respiratory disease. Child
was hospitalized in children's department of local hos-
pitl with the diagnosis: acute respiratory disease. Rab-
domioma of heart. Scarce anemia. The X-ray analysis
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of thorax is carried out, consultation of the oncologist
for an exception of metastatic damage of lungs is rec-
ommended. The child is transferred to oncologic center
where CT of thorax, the heads and neck were done. The
tubercular process is suspected and consultation of the
tubercular physician was recommended. Then, the pa-
tient was transferred to tubercular dispenser.

At receipt: serious condition. Skin surfaces are
pale, pure. Peripheral lymph nodes in two groups to the
fourth size. In a pharynx it is quiet. The thorax symmet-
rically participates in the act of breath. Breathe rates 44
in a minute. Auscultation of chest: is listened pueril
breath, there were no rattles. Tones of heart rhythmical,
are muffled, heart rates 180 in a minute. Arterial pre-
sure of 80/40 mm of mercury. The stomach is soft, it is
available to a palpation in all departments. Liver of +3
cm, spleen of +4 cm. Urination on a catheter free. Con-
sciousness is absent, on survey reaction undifferenti-
ated. Eye cracks are close not completely, D>S pupils,
photoreaction is absent. Tendinous reflexes from ex-
tremities are not caused. Periodically — a hyper tone of
movements in the right hand. Rigidity of muscles of a
nape +. A big fontanel of 1x1 cm at the level of bone
edges.

Inspection and treatment in compliance with the
order No. 109 MZ of the Russian Federation of
21.03.2003 is appointed. Despite the carried-out treat-
ment in 11 days of finding of the patient in a hospital
death is verified.

Discussion. Conclusions.

The possible reasons which led to a lethal out-
come:

* Existence of an oncopathology — is risk factor for
development of tuberculosis.

* Lack of vaccination additional and important risk
factor of development of tuberculosis.

* There are no data on conducting Mantoux test
with 2TE at the age of 6 months (the order MZ Russian
Federation No. 109 of 21.03.2003).

* Perhaps immunodefficiensy (acute respiratory
disease 3 times a year).

» Tubercular contact (with close relatives, it be-
came clear already in Regional Antitubercular Clinic").

All of this could lead to development of quickly
progressing generalized tuberculosis in this patient.

Features of development and current of pri-
mary tubercular complex at children of early age:

« generally children, from close contact with TB
patients,

» however the contact with mycobacteria short-
term, single — can also lead to development of a disease,

* often sharp beginning,

* proceeds behind a mask of pneumonia, obstruc-
tive bronchitis,

» Mantoux test with 2TE — can be negative — a sec-
ondary anergy (to repeat test through — 4 weeks from
an initiation of treatment),

« test the Diaskintest — can be negative,

* often generalization of process,

* very rare self-healing,

« difficulties of collection of sputum for research
acid fast bacteria due to early age. Therefore material
for a research are washing waters of a stomach or wash-
ing waters of bronchial tubes.

Features of tubercular meningitis of early age

* The sharpest, lightning course of tubercular men-
ingitis when, despite early the begun treatment, quickly
comes death meets at children of early age.

* [t is connected with widespread tubercular pro-
cess in internal organs and in the central nervous sys-
tem.
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Cnaokuu I'ennadin Onekciitosuy

O0OKMOp MeOUUHUX HAYK, npoghecop,

3a6i0ysau Kageopu epomadcvKo20 300p08 s

Yorczopoocvruii Hayionanvnuil ynisepcumem

Binax-/Iyx’anuyk Bikmopia Hocunisna

KepigHUK YeHmpy MOHIMOPUHSY | OYIHKU

3axapnamcorutl yeump 3 npogpinakmuxu ma 6opomed6u i3 CHIJom

CHARACTERISTICS OF THE HIV-POSITIVE PEOPLE
UNDER MEDICAL SUPERVISION WITH NEWLY DIAGNOSED HIV
IN TRANSCARPATHIAN REGION
DURING 2012 - 2016
XAPAKTEPUCTHUKA I'PYIIHU BLI-IMIO3UTUBHUX OCIB, Y3STUX NI MEIAYHUIN HATJISA 3
BIEPIIE BCTAHOBJIEHUM JIATHO30M BL1T B 3AKAPIIATCBHKIM OBJIACTI
3A 2012 - 2016 POKH

Summary: The epidemic of HIV/AIDS in the Transcarpathian region continues to spread, incidence rates
increase yearly -- from 6.5 per 100 000 of population in 2012 to 8.4 per 100 000 of population in 2016. Many of
new HIV cases are diagnosed in the stage of AIDS -from 20% in 2012 to 51% in 2016. The main way of trans-
mission is heterosexual contact - the average percentage for 2012 - 2016 is 74.1% of all HI\V-positive adults under
medical supervision. Every year the mostly affected by the epidemic of HIV infection is a group of people of
reproductive and working age of 24-49 (averagely 75% during 2012-2016).

Key words: Transcarpathian region, HI\V-positive people, newly diagnosed, registration, level, structure.

Awnoranis: Emigemis BUI-ingexuii/CHI/ly B 3akaprarcekiii 061acTi MPOIOBKYE MOIMUPIOBATUCH, MTOKA3-
HHUKH 3aXBOPIOBAHOCTI 3 POKY B piK 3pocrtatoTh: 3 6,5 Ha 100 Tucsu nacenenus B 2012 poui no 8,4 va 100 Tucsy
HaceneHHs B 2016 poui. 3HauHa yacTrHa HOBUX BumnaakiB BlJI-ingexuii niarnocryerses B cranii CHI/ly - Bin
20% B 2012 poui g0 51% B 2016 poui. [TpoBinHUM HUISIXOM iH(IKYBaHHS 3aJIMIIAETHCS CTATEBHH T€TEPOCEKCY-
aNBHUH IUIX - cepeaHii BincoTok 3a 2012 — 2016 poku cknar 74,1% 3 ycix BIJI-mo3uTHBHUX, B3ATHX MiI JHC-
nmaHcepHe croctepexenHs. [l{opigao HaiOLTBI ypaskeHOto emigemieto BIJI-iHdekii € rpyma ocibd mpame3naTHoro
PenposyKTUBHOTO BiKy 24-49 pokiB (B cepeanbomMy 75% 3a 2012-2016 poxn).

Kuarouosi coBa: 3akapmnarceka obnacts, BIJI-iHdikoBaHi ocoOu, Brepiie BCTaHOBICHHUH JiarHO3, peecTpa-

1isi, piB€Hb, CTPYKTYpA.

IMocranoBka npodJeMu

3a oninxamu FOHEMJIC, 3 mouatky eninemii BIJI-
iHdekuii y citi iHdikyBanucs BIJI 78 muiH. ocib Ta 35
MJIH. OCi0 TNOMEpJH BiJ 3aXBOPIOBAaHb, 3YMOBJIEHHX
CHIlom. Ha mouatok 2016 poky Ha IiaHeTi IpOKH-
Basio 36,7 muH. BlJI-indikoBanux moneit (JKB). B
cXimHii wacTuHi €Bponeicekoro periony BIJI-
iHQEKIS 3aJTHIIAE€THCST TOJOBHOK MPOOIEMOI0 Tpo-
MaJICEKOT OXOPOHHU 3I0POB’S, OCKUIBKH EMieMis TYT
PO3BUBAETHCS HAWOUIBII CTPIMKUMU TEMIIAMH.

3rifHo JaHuX €BPONEHCHKOTO PErioHaAILHOTO
6ropo BcecBiTHROI oOprasizamii OXOpPOHH 3HOPOB’S
(BOO3) ta O6’eananoi nmporpamu OOH 3 BIJI/CHI/ly
(FOHEH/IC) B Ykpaini crioctepiraeThest apyra 3a Be-
mauHoto emigemis BIJI-ingexuii cepen kpain CxigHoi
€sporu ta [enrpansuoi Asii [4]. 3a oniHouHUMY 1a-
HUMH B YKpaini memkae 19% monei, ski XUBYTH 3
BIJL, Bix 3aranproi kinmbkocTi JOKB B 11soMy perioni ta
npunanae 25% cmepTeld BiAg OLIHOYHOI KUTBKOCTI
cmepreit Big CHI/ly, po3paxoBaHoi mis kpain CxigHol
€Bpormu ta LlenrpanpHoi A3ii [5].

CorriaipHO-eKOHOMIYHA KpHU3a Ta BIfCHKOBI 1ii Ha
cxoni Kpainu, mo modanucs B 2014 pori, 3MiHHIH
HOJITHYHI Ta EKOHOMIYHI NpiopuTeTH B YKpaiHi.
BilicbkoBi Aii BiIOYBalOTHCSI HA TEPUTOPISIX, /1€ TPOIKH-
Ba€ 5,2 MIJIH. HacelleHHs, BKIIOYHO 3 Teputopieto Jlo-
HenbKoi 001acTi, sika € HalOinbI ypaxena BIJI Ta ty-
Oepkynbo3oM. B pesyinbrari 30poiHOTO KOH(IIKTY
40% JIDKB, siki mepeOyBaiy ImiJy MEIUYHUM HATIISIOM,
ta 10 50% JIXKB, sixi oTpuMyBau aHTHPETPOBIPYCHY
Teparilo, ONMHWINCS Ha TEpUTOpii, IO HEMiIKOH-
TpOJIbHA OpraHaM JepaBHOI BIaau Ykpainu [6, c. 9-
10].

VY ugeprHi 2016 poxy I'eHepanbHOIO acambieero
OOH mix gac 3ycTpidi BUCOKOTO PIiBHS 3 HMHUTaHb 00-
pots6u 3 BIJI/CHIlom mporonomeno Ctparerito npu-
ckopeHoro momonanHs emigemii BUI-ingexmii Fast
Track, sika mocraBmiia Tepes MiXXHAPOIHOK CITITBHO-
Toto amOiTHI wini: 1o 2020 poky BusBuTH 90% mronei,
ski kuByTh 3 BUJI, mamatm 90% 3 HHX aHTH-
petpoBipycHy Tepamio (APT) ta 3abe3neuntn edek-
TUBHICTE JiKyBaHHA Uit 90% o0ci0, siKi OTPUMYIOTh
APT [2].
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3acTocyBaHHS MiIXOAY IOHEI71I[C JI03BOJIUTSH I10-
nepenutd 10 2030 poky mpuOIM3HO 28 MIIH. HOBHX
unankis BUJI-indexmii, 21 mmH. cMepTelt, 00yMoBite-
Hux CHI/loM, yHUKHYTH TOJAaTKOBHX BUTPAT Y 3B’ SI3KY
3 BUI y po3mipi 24 mupn. gomapis CLIA Tta B3arami
JKBigyBaTH rodansHy nanaeMito BII-indexmii.

Ha cporomni, YkpaiHa Mae OHOBJIEHY HaIlio-
HanpHy crpaterito (Fast Track) mmomo mnomosiaHHs
enigemii BlJI-indexkuii, sika 3aTBep/keHa Ha 3aKOHO-
JIaBYOMY PiBHI Ta € 000B’3KOBOIO JUIsl BAKOHAHHS JJISI
yCiX OpraHiB Jiep>KaBHOI BIIa/id, CTOCYETHCS SIK BCHOTO
CYCHIJIbCTBA, TaK 1 KOXHOTO I'POMaJsSHMHA 30KpeMa.
JisuTbHICTD Yy JTaHOMY HamlpsIMi 3iHCHIOETHCS Y TiCHIN
cmiBOpari 3 TpOMaJCEKAMH Ta MDKHApOZHUMH Op-
ragizamisMu. J{as po3poOku 3axO0fiB 3 BHUKOHAHHS
HAIlIOHATBHOI CTpaTerii Ha perioHaNbHOMY piBHI
BHU3HAYaJbHE 3HAYCHHS Ma€ piBeHb momupeHHs BLJI-
iHpeKmil [5].

AHaJni3 ocTaHHIX JocaiTxeHb U myOaikamii

B VYkpaini mpoaoBKyHOTh HaJaBaTHUCS OCHOBHI
MOCITYTH 3 JIiKyBaHHs Ta npodinaktuky BlJI-indekuii,
SIKi JIO3BOJISIIOTH 30€piraTu JOCSITHCHHS Ta MO3UTHUBHI
teraeHuii B 6opots6i 3 BIJI/CHIJom. Tak, 3a nepion
2006 — 2015 pp., KiIBKICTh OCI0 SKi OTPUMYIOTH aHTHU-
peTpOBipycHY Teparito, 30impmmiaack Maibke B 20
pasiB, piBeHb nepenadi BIJI Big MaTepi 10 TUTHHU 3HH-
3uBcs B 7 pasiB [6, c. 10]. [IpoTe, He3Baxkaroun Ha 3a-
ralpHy CTa0iMi3alilo y KUIBKOCTI BUIAIKIB CMEpTEH,
moB’s3anux 3 CHIJom, Oinbmie 50% HOBHX BHIAAKIB
BUI-ingexuii miarnocrytotbes pazom 31 CHI/lom, mo
00yMOBJICHO MI3HIM 3BEPHCHHSM 3a MEIHYHOIO JOIIO-
Mororw. Bucokuit piBeHp crTUrMaTH3amii Ta Juc-
kpuMiHauii y 38’s3ky 3 BIJI/CHI/lom € onnuM 3 ¢ak-
TOpIB, 11O cripusie nomupeHH:o emigemii BIJI-indexuii
y kpaii [3].

3ycHinIsi OXOPOHHU 3[I0POB’ST HA CBITOBOMY PiBHI
MPU3BENH 0 3HAYHUX YCIIXiB B HANPSAMKY peaji3arii
Crparerii «IIpsmyBanns go Hyns» [1]. Tomy ocHOBHI
3yCHJUIA HEOOXiTHO 30CepeluTH Ha aKTUBi3alii
npodinaktukun BlLJI-iHdekmii, 3a0e3neueHHi JTiKyBaH-
HsM BIJI-mo3utuBHUX 0OCi0, 3HIKEHHI PiBHS CTUTMH 1
JUCKpUMIHAIIIT 10 BiTHOIICHHIO JI0 JTIFOJICH, SIKI )KUBYTh
3 BUL

3a 1aHMMHU MOHITOPHUHTY eMiIeMiuHOl cuTyauii B
Ykpaiti BiIMI4atOThCS Taki MO3UTUBHI TCHICHII po-
3BUTKY emigemii BIJI-indekmii: 3MeHIIeHHs] BUTIQIKIB
iHdixyBanus BLJI cepen Momozi, 3HIKEHHS piBHIB I1e-
penaui BIJI Bixg matepi 10 IUTHHH, CMEPTHOCTI Cepes
BlJI-in¢ikoBanux nauienTis, nommpeHocti BIJT cepen
TaKUX Ypa3JIMBUX /10 iHQIKYBaHHS IPyN HacEIEHHS, SIK
0co0u cekc-0i3HeCy Ta CIoKNBadi iH’ €KLIHHUX HAPKO-
tukiB [7, c. 11].

Haii6inpm ypakeHUMH emifeMicro € CXigHi Ta
niBAeHHI perionn Ykpainu: Oxecrka (865,8 Ha 100 T1-
csta HaceneHHa — 20 562 ocobu), JlHimpomneTpoBchKka
(797,5 na 100 tucsa HaceneHus — 25 824 ocobu), Mu-
konaiBebka (713,8 Ha 100 THcsiu HaceneHHs — 8 232
ocobn) obmacti Ta micto KuiB (432,6 na 100 Trcsag
HacesieHHs — 12 402 ocobOn).

3aranom no Ykpaini B 2015 poui BigOysnoch 3Hu-
JKEHHSI KUTbKOCTI 3apeectpoBanux BlJI-iH¢pikoBanux
oci6 Ha 17,7% y nopiBusaHHI 3 2014 poxoM — mif
MeanIHAN Harsi y3sa71o 15 869 oci6 (37,0 va 100 tuc.

HaceneHns), y 2014 pomi — 19 273 oci6 (44,8 na 100
THC. HaceJleHHs ). 3HaUYHe 3MEHIICHHsI BiI0YJIOCH TIepe-
BaXHO 32 PaXyHOK BiJICYTHOCTI JaHUX MO TUMYACOBO
oxymnoBaHiit Teputopii AP Kpum, m. CeBactonomiro 3
2014 poky Ta 4aCTHHI 30HH MPOBEACHHS aHTHTEPOPU-
cTryHOi onepartii 3 2015 poky [4]. OxHak, 3a 6 MicsiB
2016 poky B YkpaiHi BiIMiYa€ThCS 3POCTAHHS Kilb-
KocTi 3apeectpoBanux BlJI-indikoBanux rpomansH. 3a
el mepiof y3aTo mig MeawuHwii obmik 7 610 BIJI-
iHpikoBaHux oci0, mo Ha 201% OunkIie, HiXK 32 aHa-
noriunuii mepioa 2015 poky (7 453 ocodm) [7, c. 15].

Bunisiennsi paninme He BHUpilIeHHX YacTHH 3a-
rajibHoi mpoodJemMu

B 3akapmaTcekiit o6macti ocHOBHa poboTa 1o 3a-
xomax OopoTtebu 3 emimemiero BUI-iadexmii/CHIdy
TIPOBOJIUTHCA CICLiaTi30BaHOI0 CIYX0010 MPOTHIIT
BUI-ingexmii/CHI/ly, sxa B palioHaX mIpeacTaBieHA
Mepexero kabiHeTiB «J/loBipa». 3riHO 3 MPOBEICHUM
aHaII30M, MPOCTEXYEThCS NMPSIMUHA 3B'I30K MIX PiB-
HSIMH MaTepiaJlbHO-TEXHIYHOTO 1 KaJpoBoro 3abesre-
YeHHsI KaOiHeTiB «J{oBipay» Ta OCHOBHUMH SIKICHUMH 1
KUJIbKICHUMH TOKa3HUKaMu pPOOOTH CIIy)KOHM MpOTHIIT
BUI-ingexnii/CHI/ly B pationax (Hapasi B oOmacTi
¢yHKIioHyIOTh 14 KabinetiB «JloBipa» -13 Ha 06a3i
paiioHHEX JikapeHb Ta 1 Ha 6a3i obmacHoro LleHTpy 3
npogirakTuku Ta 6opotrdu i3 CHIJom) [8, c.44].

Cpiii  BHecok B  OopotsOby 3  BIJI-
indpexmniero/CHI[IoM BHOCATH 3arajdbHa MEIWYHA Me-
peka Ta HEYpAOOBI Oprasizaiii, sKi MEPEBaKHO
NPALOIOTh 3 NPEJICTABHUKAMU TPYI MiJBUIIEHOIO PHU-
3uky inQikysanns BUL Ix gissbHicTh ckepoBaHa Ha 3a-
JIy4eHHsI 10 OOCTEXEHHs B IepIly 4epry JeKpeToBa-
HHUX TPYIl HaceJeHHs, MPEJCTaBHUKIB IPYIl ITiJABHUIIIE-
Horo pusuky iH¢pikyBanHs BLJI, 3arambHOTO
HaceleHHs. B HanpsMmKy Jormsmy Ta MiATPUMKH
VCIINOTHO Tpamroe OnarofiifHa opraHizamis «3akap-
maTcbke OnmaroaiiiHe ToBapucTBo Mepexi JOKB».

B 3akapmatcekiit 001acTi emigeMiyHa CUTYyaIis Ta
TEHJICHIIi] pO3BUTKY eIliIeMii MalOTh CBOi OCOOIUBOCTI.
Tax, cranom Ha 1 cigas 2017 poky 3 MOMEHTY peecTpa-
uii nepuoro Bunanxy ingikysanss BLI odiuiiino 3a-
peectpoBano 903 ocobu 3 BepIiie B )KUTTI BCTAHOBJIC-
HUM faiarHo3oMm BlJI-iHgexirii, B TOMy 4YuCIi diTeH,
Hapokenux BIJI-ingikoBanumu xinkamu, — 193; 298
ocobam BcranoBiieHo niarmo3 CHIJI. 3a Beck mepion
emigHarmsiny 110 oci6 3HATO 3 OONIKY y 3B’SI3Ky 3i
CMEpTIO BiJl 3aXBOPIOBaHb, 3yMOBJIEHUX 3aXBOPIOBAH-
wamu ctanii CHIJL, i3 Hux 3 miteit. I3 Bcix 3apeectpo-
BaHuX 86 ocid (9,5%) € crmoxuBavamu iH’ €KIIHHUX
HapkoTukiB. Ha nucnancepHomy o0iiky mnepeOyBae
484 BlJI-indikoBani ocobu, i3 Hux 159 ocib xBopi Ha
CHIA. Ha oGniky nepeOyBae 45 miTedd, HApOIKESHUX
BlI-indpikoBaHMMH MaTepsMH, B TOMYy d4HCIi y 36
niteit miarHo3 BUI-ingekmii B ctamii miaTBeppKeHHS,
inmM BUT-iH}exkIiro miaTBepmKeHo.

Pozmonin JUCTIAHCEPHOL rpynu BIJI-
iHpikoBaHMX 0Ci0 B 00;acTi 3a IUIIXaMH iHQIKyBaHHS
HactymHui: 379 ocib (78,3%) indikysammcs BIJI cra-
TEBHMM IeTepOCeKCyalbHUM nusixoM, 9 (1,9%) — crate-
BHM TOMOCEKCYallbHUM HUIIXOM, 35 ocid (7,2%)
iHdiKyBaslach MpH BXXMBAaHHI HAPKOTHUKIB iH €KIIIHUM
nusixomM, 2 ocobu (0,4%) — napeHTepanbHUI HITIXOM
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NP 1HIIAX HEMEIWIHUX MAaHIMyJIAmisx (HeMeIudHi
KOHTaKTH 3 KpOB 10 iH(iKOBaHHX Ttofeit), 43 (9,3%) —
BepTHKAIBHUM, ¥ 9 0cib (1,9 %) — mmsax indikyBanHS
HE BU3HAYCHO.

Haii6inpmry wactky BLJI-iHdikoBaHuX IuicriaH-
CepHO{ TPyIH CKIIATAI0Th 0COOH BiKOBOI KaTeropii 25-
49 pokis (75,8%), BigcoTok Mooi y Biti 18-24 poku
B JaHill CTPYKTYpi cknaB 5,7%. Yactka giteit Bikom 0
— 14 pokiB cxiana 10,5%, mimmitkis - 0,2%, ocoou
BikoM 50 pokiB i crapiue ckianau 7,8%.

BlI-indikoBaHHX  YOJIOBIKIB  3apeeCTPOBAHO
Oinbiie, HiX kiHOK (52,3% npotu 47,7% BiIIOBIAHO).
Take CHiBBiZHOIIEHHS CIIOCTEPITaeThCS i B OCHOBHIN
BikoBiH Tpymi 25-49 pokis: 52% 4domnosikiB, 48%
kKiHOK. [Ipote y BikoBiit rpymi 18-24 poku mepeBaxa-
I0Th KiHKH (62,5%), a y BikoBiif rpymi 50 pokiB i
CTapIlle HaBIIaKH — YOJOBIKH (69,7%).

Posmomin 3a KIiHIYHUME CTamisIMH JUCTIAHCEPHOT
TpynH cepes AOopociuxX Ta aiteil Bikom 15-18 pokis
BKITIOYHO (438 0ci0) € HacTymumii: | kiiHiYHA CTAis,
6e3cumnToMHa — 128 ocib (29,2%), | kiniHiuHa cTazis,
MoIIMpeHa reHepanizoBana niMpagenonaris (IIJ1) —
36 ocoba (8,2%), 11 kiiniuna cranis — 82 (18,7%), 111
kimiHigHa cranmins — 37 (8,4%), IV xmiHidHa cramis
(CHIZ) — 155 (32,0%).

Yactka nporectoBanux Ha CII4 cknana 73,3%, B
oMy umcii KutekicTs C/14 menme 200 kin/Mkn y 18,4%
(59 ocib), 200-349 xkn/mxia — 17,8% (57 ocib), 350-499
KI/MKI — 16,2% (52 ocobu) Ta Oinpme 500 ki/mMKT —
47,7% (153 ocobwn).

Cepen BlJI-in¢ikoBanux aiteii Bikom 110 14 pokis,
3 miareepprenuM BlJI-cratycom, y 1BOX diTel qiartHo-
croBana | kiiniuna craguis, [1IJ1 (20%), y 3 nitei — 11
kiiHiyHa cranis (30,0%), y aBox airei — 111 kniniuHa
cranis (20,0%) ta y Tppox miarmoctoBano [V kiniHIYHY
cranito (CHII) (30,0%).

3a 2016 pik B 3akapmarchKiii 001acTi 3apeecTpo-
BaHO 105 HOBuX BHmajkiB iH}piKyBanHs BIJI, B Tomy
gyucii HapokeHo BUJI-iHdikoBaHuME xiHKaMu 21 am-
THHA.

INoxa3uuk 3axBoproBaHocTi Ha BlJI-iH(dekmito B
2016 pomi ckiaB 8,4 Ha 100 THCSY HAaceleHHS NPOTH
6,6 na 100 tucsu nacenenns y 2015 poui, aiaraos
CHI/I Bniepiie B )HTTi OyJi0 BCTaHOBJIEHO 54 ocobaMm.

[TpuOynu Ha MPOKMBAHHS Ta 3aPEECTPOBaHI B 00-
nacHiit 6a3i mannx 4 BlJI-iHdikoBaHi mamienTu i3 [o-
HenpKoi oOylacTi, B TOMYy 4YHCIIi IBOM 3 HHMX BHEpIle
JIIarHOCTOBAHO 3aXBOPIOBAHHS B MEAMYHUX 3aKJIagax
3akapnarchKoi 00JacTi.

Cepen Briepmie BusiBieHux BlJI-iHdikoBaHUX 0Ci0
CTPYKTYpa IUISXiB iHQiKyBaHHS Oyiia HACTYITHOIO: CTa-
TEBUH HUISIX IPU TETEPOCEKCYalbHUX CTOCYHKaxX —
70,4% (74 ocobu), cTaTeBHl MUIAX PU TOMOCEKCYaITb-
HUX CTOCyHKax — 5,7% (6 oci0), mapeHTepaabHui
HUISIX TPH 1H’ €KIIHHOMY BBEICHHI HapKOTHKIB — 2,9%
(3 ocobm), mitn, HapomxeHi BlII-inpikoBarnMu
xiakamu — 20,0% (21 putrHA), NUIAX iHQIKYBaHHS HE
BcTanoBieHo — 0,9% (1 ocoba).

IIporsarom 2016 poxy AMCHAHCEPHUM HArIA0M
oxormuieHi 62,8% 3 Brepuie BUSBICHUX POTATOM POKY
BlJI-indikoBanux oci6. Hmxue cepenHpo00IacHUX

TTOKa3HHKIB € PiBHI OXOIUICHHS TUCTIAHCEPHUM HarJIs-
moM B Mixripcbkomy, [lepeunHcrkomy, CBalsiBCh-
KoMy, PaxiBcrkomy, XycTchkoMy paiioHax o00iacTi.
49,2% BIJI-MO3UTHBHUX MEIIKAHIIIB 00JIaCTI 3HAXO-
ISTBCSL TiJ AWCTIAHCEPHHUM CIIOCTEPEKECHHSIM HE B
kabiHerax «JloBipa» 3a MicIieM NPOXWBaHHS, a B 00-
nacHoMy llenTpi 3 mnpodinmakTuku Ta OOpoTHEOM i3
CHIJIom. OCHOBHa NpUYMHA — CTPAaX MOXKIIMBOIO PO3-
rosiomieHHs BlJI-no3utuBHOIO CcTarycy.

3a 2016 pik 3HATO 3 JUCIAHCEPHOTO OOJNIKY 57
oci6: 14 (24,6%) — 3unkHeHHs anTuTin 10 BUJI B KpoBi
aireit, 11 (19,3%) — y 3B’s3Ky 31 cMepTiO (BiX 3aXBO-
proBaHb  OesmocepenHpo  moB’s3aHUX 3 BIJI-
iHdekuier), 11 (19,3%) — y 3B°13Ky 31 cMepTIO Bix 3a-
XBOPIOBaHb Ta NpPWYHMH, He TMOB’s3aHMXx 3 BIJI-
iHdekuiero, B onHOMY Bunaaxy (1,8%) mpuanna cmepTi
HeBigoma, 13 (22,8%) — 3MiHa Micug NpoXUBaHHS, 7
(12,3%) — 3 iHmwmx npuyuH (HEe MPOXOIMIIM JUCIAH-
cepHe 00CTeXKEHHS OLIBIIE 5 POKIB, BIIMOBA).

Tennenmii po3putky emigemii BIJI-indexiiii B 00-
JIacTi BIAPI3HSIOTHCS BiJ Takux B YKpaiHi B LIJIOMY.
CranoM Ha kineus 2016 poky enigemiero BUI-inpexmii
ypakeHi Bci paiionn o0acti. [Ioka3HUK MONITUPEHOCTI
BUI-ingexmii B 3akapraTchkiii 006IacTi 3HAYHO HIK-
YUl 3a cepelHbO YKpaiHChbKUH MOKa3HUK. Tak, Ha mo-
gatok 2017 poky BiH ckmaB 38,5 Ha 100 THCsIY Hace-
TeHHA (oKa3HUK 1o Ykpaini 306,8 Ha 100 Tucsa Hace-
JICHHS) Ta € BUIINM MToKa3HuKa Ha 1 ciunsg 2016 poky -
33,5 Ha 100 tucsa HaceneHHs. [Toka3HUK MOMIIPEHOCTI
CHI/[ly 3pic: 3 9,9 Ha 100 THCSY HAaceICHHS CTAHOM Ha
01.01.2016p. mo 12,7 na 100 THCSY HaCENEHHS CTAHOM
Ha 01.01.2017poxky.

IMokasuuk momupenocti BUUI-indekmii B 3akap-
NaTChKiil 00MacTi 3HAYHO HIDKYMI 1 B MOPIBHSHHI 3
cycimHiMu obnactsiMu: [BaHo-®dpaHKiBCcbka 0bIacTh —
68,8 na 100 tucsy Hacenenns, JIbBiBChka 00JacTh —
126,5 na 100 Tucsu HaceneHHs, YepHiBebKka 00J1acTb
— 95,9 na 100 THCSY HaceIEeHHS.

[Moxazuuku momupeHocti BIJI-iHdekuii B po3pisi
aJIMiHICTPATHBHO-TEPUTOPIATEHUX OJMHHUIL OO0JIACTI
cranom Ha 01 ciuns 2017 poky mpeacTaBieHi Ha puUC.
1. Haiibinbm ypakenumu € micto Yskropon (66,0 Ha
100 Tucsta HaceneHHs ), Xyctebkui (62,0 Ha 100 THCSY
HaceneHHs), CBamsaBepkuid (57,5 Ha 100 THCsY Hace-
nennsi), TsiuiBebkuit (52,6 Ha 100 THCSY HaceneHHs),
MyxkauiBcekuii (42,8 Ha 100 THCSY HaceneHHs) palloHN
[10].

Cepenniii piBeHp ypaxenocti BlJI-iHdekuiero
peectpyetbes B Y xropoacbkomy (28,89 Ha 100 TrCSTY
HacelieHHs), PaxiBcekomy (24,80 Ha 100 THCSY Hace-
neHHs), Bonosernpkomy (24,60 Ha 100 THCSY Hace-
nennsi), beperiscbkomy (23,90 ma 100 THCslu Hace-
neHHs), Bemnkobepesnsacekomy (18,70 Ha 100 THCSY
HaceneHH:), IpmaBcekomy (18,00 Ha 100 THCSY Hace-
nerHs) Ta Bunorpaniscekomy (17,40 ma 100 TmCsd
HaceJIeHHs) paiioHax o0JacTi.

Huspkuit piBeHs mokazHuka nommperocti BIJI-
iHGpekmii (o 15 Ha 100 THCSY HACENEeHHS) 3apeecTpo-
BaHO B Mixripcekomy (12,50 na 100 THCSIY HaceneHH)
ta [lepeunHcbkomy (9,30 Ha 100 THCSY HaceleHH:)
paifoHax.
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Benmobe pessmcsion 18.7

Puc.1. llowupenicmo Bl/I-inghexyii 6 3akapnamcwxii odracmi
cmanom Ha 01.01.2017 poky (na 100 muc. nacenenus)

CepenHiii moka3HUK 3axBoptoBaHocTi Ha BIJI-
iHGekIio mo obnacti 3a ganumu 2012 — 2016 pokis
cknagae 6,7+0,7 ma 100 THCSY HaceleHHs, 1[0 CBif-
YUTh TPO BIJHOCHO CTaOUIbHHI PIBEHb 3aXBOPIOBA-
HOCTI THPOTATOM POKIB, sKi aHamizyBamuck. [Ipore, y
2012 ta 2016 pokax peecTpyBalUCh BUCOKI TEMITH IIPH-
pocty 3axBoptoBaHocti Ha BUJI-iHdekmiro (+30,2% Tta
+47,9% BinnosinHo). Hal6inbm ypakeHi 3a 10CTOBIp-
HUMU 3HAYCHHIMH CEPEIHBOTO IOKa3HIKA 3aXBOPIOBA-
HOCTI aJMIHICTPATHBHO-TEPUTOPIiaIbHI OOMHUII 00-
macti € M. Ykropox (12,543,1 na 100 THc. HaceneHH:),
M. Xycr (21,9+4,9 na 100 Tuc. Hacenenus ), Ts4iBch-
kuit (9,5+0,7 Ha 100 THC. HaceneHHs) Ta XYCTCHKHUM
(8,3+2,3 Ha 100 Tuc. HaceneHHs) paiionu oodaacti. Ce-
pelHili TMOKa3HMK 3aXBOPIOBAHOCTI Ha BCIX I1HIIMX
aJIMiIHICTPATUBHO-TEPUTOPIAIBHUX  OJMHUIIIX  HE
MOJKHA BBa)KaTH JOCTOBIPHMM YEPe3 HEBHCOKI 3Ha-
YeHHS a0COFOTHUX TAaHUX Ta BUCOKHUH piBEHb HOXHOKH
MTOKa3HHMKIB.

Hesupimena npo0OieMa moisirae B TOMy, IO 3a
MIPOBEACHUMHE pO3paxyHKaMH B 3aKapHaTchKiid 00macTi
npoxkuBae 1o 800 BlJI-indikoBanux ocib, 1m0
BimnoBifgae piuio momupennas BUI-indekii 63,7 Ha
100 Ttuc wHacenmeHHs. BcraHoBIEHa OCTOBipHA

HeBi}IHOBiZ{HiCTL CTaTUCTUYHUX Ta MNPOTrHOCTUYHUX

MOKa3HUKIB, MO0 1 3yMOBWIO  aKTyalbHICTh
JOCTIXKEHHS.

Mera cratTi

[pencraButu pe3ynbTaTtu aHaIizy

xXapakTepucTHku Tpynu BlJI-MO3NTHBHUX MAaIli€HTIB,
Y3ATHX 111 MEAUYHHI HAarJIsAA 3 BIEPIIE BCTAHOBICHUM
niarao3zom BIJI, B 3akapmarcekiii 001acTi mpoTarom
2012 — 2016 pokiB Ta OCHOBHHX OCOOIHMBOCTEH 1
TEHACHIIN po3BuTky emigemii BIJI-iHpekmii B
3akapraTcbKii 00acTi.

BukJiiajg ocHOBHOr0 Marepiany

B 3akapmnatchkiit obmacti B 2016 porii Big0y1och
30UIbIIEHHsT  KUIBKOCTI  3apeectpoBanux  BIJI-
iHdikoBanux ocibd Ha 27,5% y nopiBusiHHI 3 2012 po-
koM. Taxk, mig Mmenuunuii Harsissg B 2012 porri B3sito 87
oci0 (3 Hux 82 3 Bhepie BCTAHOBJICHHM IiarHO30M
BIJI), y 2016 pomi B3sTo mix Harmsan 120 oci6 (3 HEX
105 3 Bnepme BcraHoBieHnM aiarHozom BIJI). Kins-
KicTh JiTed, HapomxkeHnx BlJI-mosuTuBHMMU MaTe-
PSIMH, IOPOKY KoJIMBaeThes. HaliMeHma KinbKicTh 1mo-
noriB y BIJI-no3nTuBHUX XiHOK 3apeecTpoBana B 2015
poi (12 mireit). B 2015 pori Hapoauiocs 25 mitei Bix
BlJI-indikoBanux mMatepis (puc. 2).
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Puc. 2. Junamira xinekocmi ocib, y3amux nio MeOudHUll Ha2iao 3 enepuie 6Cmanosienum oiaznozom BILT 6
3axapnamcokii obnacmi 3a 2012 — 2016 poku, abcontomua yucenbHicmo

B 3akapmartcekiii 00macTi, Ha BiIMiHY BiJ 3arajib-
HOHAIIOHAJIBHUX IIOKa3HHUKIB, TPaTUIiHO
30epiraeThcs MOpPIYHE MPEBAIOBAHHS YaCTKH CiIbCh-
KX JKHUTENIB cepel ocid 3 Breplie BCTaHOBICHUM
miaraozom BIJI: 56,1% B 2012 pomi, 51,4% B 2016
poui. B Ykpaini enigemis BUJI-indekii ckoHIeHTpO-
BaHa y Mictax: 73% HoBux Bumajkis BlJI-indekiii B
2015 porri Oys0 3apeecTpoBaHO cepe/l MICHKOTO Hace-
neHHs [4].

SIk mpencTaBieHO Ha pHUC. 3, HIOPIYHO 3pOCTAE
yactka BIJI-iH(ikoBaHHX 3 BIlepmie BCTaHOBJICHUM
niarao3oM BLJI B o0acri ocib BikoBoi kaTeropii 25-49
pokiB: Bix 69,4% B 2012 poui mo 73,5% B 2016 pomi
(o Ykpaini — 66,4% B 2015 pomi) [4].

[To 3akapmarTio wacTka Moiyonmi y Bimi 15-24
POKIB B CTPYKTYpi AUCIIAHCEPHOI TPYIH KOJIUBABCS BiJ
21,9% Ta 22,7% B 2012-2013 pokax BiXMOBiTHO IO
51% - 10,8% B 2015 — 2016 pokax BimmoBimHO. 3
rpymu mianitkie 15-17 pokis — tinbku B 2013 poui Bu-
siBieHO 1 ocoOy, mio cknano 1,5% Bim ycix B3sATHX Ha
o6utik. Hanani B 1iii BikoBii rpymni Bunajxis BLJI He Bu-
sieiieHo. YacTka ocid BikoM 50 pokiB i crapiue 3 poky B
pik 3poctae: 3 9,4% B 2012 poui 10 15,6% B 2016 porti,
o0 CBIOYUTH TIPO «IMocTapimanHs» emigemii BIJI-
iH(EKIIT B peTioHi.

OTxe, B CTPYKTYpi rpynu 3 BIEpIlie BCTAHOBJIE-
HUM pgiarHo3oM BIJI miopiuHO HaiOimBII ypaXeHOIO
eninemiero BIJI-irdexii € rpyma ocib mpame3gaTHoro
PENpOAYKTUBHOIO BiKy crapiie 25 poKiB.
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Puc. 3. Bixosuil po3nodin ocib, 63amux nio Meouunuil Hazisno, 3 enepuie 6Cmanogienum oiacnoszom Bl 6
3axapnamcokii obnacmi 3a 2012 — 2016 poxu, %

3a Bech mepiof emigemii MPOBITHUM IIJISTXOM
iH(iKyBaHHA OyB 1 3aJMUIIAETHCA CTATEBHHA reTEPOCEK-
cyanpHHH TnuIAX. KonmBaHHSA 3a pokamu crioctepe-
JKeHHs cktanu Bix 74,4% B 2012 pomi 10 76,2% B 2016
poui. CepenHs yacTka 0ci0, iH()IKOBAaHHX CTATEBUM Ie-
TEPOCEKCYAIbHUM HUIAXOM, 3 ycix BIJI-mo3utuBHUX,

B3SATUX T JUCTAHCEpPHE crocTepekeHHs, 3a 2012 —
2016 poxwu cknana 74,1%.

Jo rpyn niaBuieHoro pusuky iHpikyBanHs BIJI
(crmoxuBaui iH’exniiHux HapkortukiB - CIH, ocobu
cekc-0i3Hecy - OCB, 4onoBikH, 10 MPAKTHUKYIOTH CEKC
3 yostoBikamu - UCU,) B 3akapnaTcbkiii obyacti 1oiry-
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YaIOThCSA 1 TPYZOBI MIrpaHTH Ta iX HaWOIMK4e OTO-
yeHHs (MMOCTIiiHI CTaTeBi MapTHepH). 3aKkapnaTrchka 00-
JAcTh HAJEXKHUTH 0 PETiOHIB 3 HAMBHINM piBHEM
30BHIMIHKOI Mirparii Ha TepuTopii Ykpainu. 3a taHUMHA
T'onoBHOTO YTIpaBiiHHA CTATHCTHKH B 3aKapIaTChKil
00acTi MOKa3HWKHU 30BHIIIHBOI TPYIOBOI Mirpaii Ko-
JUBAIOTHCS 3a palloHamu obnacti Bif 3,7% 10 23,8%
KIJIBKOCTI TIOCTIHOTO HAaCEeJICHHSI.

3a nepiox croctepexenns (2012-2016 pp.) 3ara-
oM 59,7% Bcix oci0 4O0JIOBIUOI CTaTi, B3STHX IIif
MEIUYHUN HaIIsA 3 BCTAHOBIIEHHMM aiarHo3oMm BIJI-
iHdekuii, Oynu TpynoBumu Mirpantamu. Cepesn KiHOK,
B3ATUX I MEIWYHMWI Haraax 3 giarHosoM BIJI-
iHpeknii, 47,8% Oynu noB's3aHi 3 TPYIOBOIO Mirpa-
miero. Y 3B’A3Ky 3 UM B XyCTChbKOMY, MyKadiBCh-
KoMy, Ipmasceromy, [lepeunacrkomy, BurOrpaaisce-
KoMy, beperiBcekomy Ta TsdiBchkoMy paiioHax 00-
macti (paliloHM 3 HAWBHIIMMH MMOKa3HUKaMH 00’ €MiB
30BHINIHBOI TPYAOBOI Mirpauii) 31iHCHIOETBCS KOH-
cynbTyBaHHA 1 TecTyBanHs Ha BLJI T1pymoBux
MITPaHTIB Ta iX MOCTIMHUX CTaTEeBUX NapPTHEPIB IIBUJI-
kumu Tectamu. [Ipotsarom 2016 poxy 3a JOMOMOTOIO
MIBUJIKUAX TecTiB obcrexeno Ha BIJI 842 TtpymoBux
MITpaHTH Ta IX MOCTIHHUX CTAaTeBHX MAapTHEPIB, IIO
cknagae 0,1% mopocnoro HaceleHHs BKa3aHUX pai-
OHIB.

[pomoBxye HaOyBaTH Bce OINBII CYTTEBOTO
eMiJIeMIYHOTO 3HAYEHHS CTaTeBHH I'OMOCEKCYalbHUI
nusx nepenavi BUUL B 2012 pomi BumaakiB iHiKy-
BaHHsA BIJI romocexcyallbHUM LUIIXOM BHSBIIEHO HE
6yo, B 2013 poui Bin ckianas 1,51%, B 2016 porii Bxke
3aiimaB 7,23% B cTpyKTypi HUISAXIB iH(pIKyBaHHS cepen
HoBux BunaakiB BIJI-indexkrii B oonacti. [Ipote, icHye
CYTTEBE HEAOBpaxyBaHHs BHUIAJKIB iHpikyBaHHs BIJI,
MOB’SI3aHUX 13 CEKCyaJbHUMH CTOCYHKAMH MK 4YO-
JIOBiKaMHM, 4yepe3 HU3Ky NpHUYUH. B mepmry uepry ne
yTalOBaHHS TpaBAMBOI iH(opMAIii mpencTaBHUKaMU
1i€i rpynu yepe3 NoO0r0BaHHS IPOSBIB CTUTMH Ta JIHC-
KpHUMiHAaIii 3 00Ky MEIUIHUX MPAI[iBHUKIB Ta CYCIIiIb-
ctBa B misoMy. Ilpu mpomy Tpeba BpaxoByBaTH, IO

MpaKTHKa 0iceKcyalbHUX KOHTAKTIB € (PAKTOPOM pU3H-
koBaHoi moBeminku YCY Ta Bimirpae CyTTeBY poyib Y
momrrperHi BIJI Big UCY o 3araisHOTO HaceJICHHS.

3a marmMEu OQimiHHOI CTAaTUCTHKH B 00JacTi
3pocia 4acTKa MapeHTepaIbHOTO NUIIXY iH(QIKyBaHHS
IIpH BXXHMBaHHI iH €KIIHHAX HApKOTHKIB Cepen T0poc-
JIMX OCI0, B3ATHX ITiJ] MEJUYHHUH HATJIS 3 BIIEPIIE BCTa-
HoBieHUM JiarHo3oM BIJI. Tloka3HUKH KOJIUBAJIUCH
Bix 1,6% B 2012 pomi 1o 3,6% B 2016 poi. 3rixgHo pe-
3yJBTaTIB AOCHiIKeHHS «MOHITOPHHT MOBEAIHKHA Ta
nommpenHs  BlJI-indexnii  cepex  cnokuBauiB
1H€KIIHHIX HAPKOTHKIB Ta 1X CTaTeBUX MapTHEPIB, K
KOMIIOHEHT emigHarany 3a BIJI npyroro mokomiHHD»
3pocina nommpenicts BIJI cepen CIH 3 19,7% y 2013
pori 10 21,9% y 2015 porii B ceperHpoMy 1o KpaiHi [9,
c. 26].

B 2013 pomi B 3akapmarceKiii obmacti OyB €1u-
HUll BUna1oK ingikysanns BIJI mapeHTepanbHIM mUTS-
XOM IiJ] 9aC MPOBEJCHHS HEMCAMYHUX MAHIMyJISIIiH.
3MeHIIMIach YacTKa BHMNAJAKIB, KOJIHM LUIAX IHQIKY-
BaHHs HE Bu3HaueHO: 3 2,4% B 2012 pori mo 0,9% B
2016 pori.

Beprukanbauii nuisx iHQikyBaHHS cepen oci0,
B3ATHX ITi1 MEANYHUH HATIIS 3 BIIEPIIE BCTAHOBICHAM
niaraozom BIJL, (B Tomy umciti oco6u 3 giaraozom BIJT-
iHpekmii B cramii MiATBEpIHKEHHS) KOJHMBABCS BiJ
16,0% Ta 16,9% B 2013 Ta 2015 pokax BiAmOBixHO 11O
20,0% B 2016 poui, (puc. 4).

[IMopoxy 30epiraeTbcs BHUCOKA KITBKICTH IITEH,
HapOKEHUX BIJI-no3utuBHUMHU MaTepsMH.
Haiibinpima kinpkicts mnosoris y BlJI-no3utuBHHX
xiHOK Oyna B 2014 poui — 25. Aue 3aBJsIKM Halaroj-
KeHiil criBnpaui ciyx6u nporunii BUI-indexuii ta
aKyIIePChKO-TIHEKOJIOTiYHOT  ciyk0n  3a0e3nedyeHo
Mai’ke CTOBIJICOTKOBE B3sATTA Ha o0mik BIJI-
MIO3UTHBHUX BariTHUX Ta CBO€YACHE INPU3HAYCHHS M
Tepamii 1 morepepkeHHs nepeaadi BUI qo nutuau.
SIK HACHIJOK, TOCSTHYTO IIJIEOBOTO PiBHS BEPTHUKAIb-
Hoi nepenaui BIJI-indexkmuii - 0% Bixe 5-i pik mocmiis.
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70 - .—’.\.7 i
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Puc. 4. Cmpyxmypa winaxie nepeoaui BI/I-inghexyii cepeo ocib, a3amux nio meouynul Haznsio, 3 enepute
ecmanogienum oiacnosom BIJI 6 3axapnamcoxii obaacmi 3a 2012 — 2016 poxu, %

I{opoky B oGmacti mopsi i3 3pOCTaHHSAM KiJlb-
KocTi BusBieHux BlJI-mosutuBHEX 0ci0 3pocTtae
9acTKa 0Ci0, y3sTHX IiJ MEIUYHUI HATJISAA 3 BIICPIIC

BcraHoBiieHuM aiarnozoMm BIJI B IV kiiniunii cranii
3axoptoBanHss —CHIJ] (cepemniii moka3HuUK 1O
VYkpaini ckinanae 6utbine 50%).
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Sk 6aunMo HaA pUC. 5, YACTKA XBOPHX, BUIBICHUX
B IV xminiuHI#i cTazii 3axBoproBaHHs 3pocTaina Big 20%
B 2012 pori 1o 51% B 2016 poui. B 2012 — 2014 poxax

MpeBalfoBalia 4acTKa BIEpIIE BUSBICHUX XBOPHX Ha
BUT-indexito B I kmiHiUHINA cTazail 3aXBOPIOBaHHS.

0% 10% 20% 30% 40%

B | KniHivyHa cTagis, 6escumnTomHa
@ Il kniHivHa cTagia

50% 60% 70% 80% 90% 100%

El | kninivHa cTagia, MM
Il KniHivyHa cTagis

Puc. 5. Yacmxa ocib, 83amux nio meduunuil Haensao, 3 6nepute 6cmanogieHum diacnozom BIJI ¢ 3axapnamcokiii
obaacmi 3a 2012 — 2016 poku, 3anexcHo 8i0 cmaodii 3axeoprogaris, %

CTaH OXOIUICHHS! AUCIIAHCEPHUM HarJIsAI0M 0cil 3
BIEpILie BCTAaHOBJIEHUM JiarHo3oM BIJI 3a micuem npo-
JKUBAHHS MOTPeOy€e MOKPAIEHHs, X04a 1 € TeHACHIIISA
JIO 3pOCTaHHs IOKa3HUKa oxorieHHs: 2012 pik -
46,8%, 2013 — 54,2%, 2014 pik — 59,3%, 2015 pik —
59,5%, 2016 pik — 62,2%.

[Toxa3HWUK OXOIUICHHS JUCIIAHCEPHIM HATJIAOM B
paiioHax oOmacti (0e3 ypaxyBaHHS M. Y>Kropoza)
HIDKYE cepeqHbO-00MacHoro i ckmamae 61,5% (mporu
62,2% 1o obunacti). Cepel; OXOIUIEHUX TUCTIAHCEPHUM
HarssimoM 50,8% marieHTiB 3apeecTpoBaHi B KabiHeTax
«[oBipay» paiioHiB oOmnacti, iHII — B 0OJacCHOMY
LlenTpi 3 npodinakTuku Ta 6opotsdu 31 CHIJom.

B 2016 poui Bci ocodu 3 Briepiiie BCTAHOBJICHUM
niarao3om BIJT - memikaniii [epeunncskoro, Bemiko-
Oepe3HIHCHKOTO Ta Y KTOpPOJCHKOTO paioHIB Oyiu
B3sITI Ha 00K Jiuiie B obnacHoMy LIeHTpi 3 mpodinak-
kU Ta 60opoTedu i3 CHI[loMm, a He 3a MicieM MpoXKH-
BaHH:. 3HAYHO HIDKYHUMHU 33 CEPEIHbO-00aCHUH € T0-
Ka3HHKH  OXOIUICHHS JHUCHAHCEPHUM  HATJIOM
kabineramu «JloBipa» B Ipmascekomy (25,0%),
PaxiBcekomy (33,3%) ta CeamsBcekomy (50,0%) paii-
OHAaX.

B 2015 — 2016 pokax nepeBaxkHa OLIBLIICTH
BumnajkiB BIJI-iHdexrii aiarHoOCTOBaHO y TAIli€HTIB,
TOCIITai30BaHUX B 3aKJIaId TPETUHHOTO (BHUCOKOC-
TMeIiaxi30BaHOr0) PiBHS HAJJaHHS METMIHOI TOTIOMOTH.
3a pesynsratamu 2016 poxy B 43% BuIIaAKiB Hampas-
JIeHHs KpoBi Juia TectyBaHHA Ha BIJI 3miiicHIoBanoch
3aKJIalaMi TPETUHHOTO PiBHS HAaJaHHS MEIWYHOI JO-
TIOMOT'H.

BpaxoBytoun Te, 110 NOKa3HUKH IMOLIMPEHOCTI
BIJI crifiko 3anuImaroTbest Ha PiBHI, KU HE MEpeBH-
nrye 1%, cepen HaceneHHs 3akapnaTchbKoi o0iacTi 3a-
rasiom, nommpenicte BlJI-indekuii He csrae Ginbine
5% B Oymp-sKili rpymi HaceJIeHHs, B 3aKapraTchKii 00-
JIACTI PEECTPYETHCS KOHIEHTPOBAHA CTafisl ermimeMii
BUI-ingexmii (3rizHO gaHWX Oi0MOBEAIHKOBHX [0-
ciimkens B oomacti B 2009, 2011, 2013, 2015 poxkis ce-
pen CIOXXUBaYiB iH €KIIHHUX HAPKOTHKIB Ta iX cTaTe-
BUX NAapTHEpIB, cepel ocid cekc-Oi3HeCy, cepex 4o-
JIOBIKIB, IO MPAKTHUKYIOTh CEKC 3 YOJOBIKAMH, TAHHX
CHCIIaJbHOTO CIiIeMIONOTIYHOTO JOCIIIKCHHS 1010

MIPUYETHOCTI JI0 TPYJOBOI Mirpartiii Brepiie B3sTuX Ha
nucnancepHuid o0nik BlJI-iHgikoBaHHX, sIKE MPOBO-
IuThes mourHarouu 3 2011 poky, manux 6asu cepoe-
niMoHiTOpuHrY 3akapnarcekoro LeHTpy 3 npodinak-
THKH Ta 60poThou 13 CHI[Jom).

BucHoBku i npono3umii

Eninemis BUI-indexuii/CHIdy B 3akapnarchkiii
o0JlacTi POAOBKYE PO3BUBATUCH, IMOKA3HUKH 33aXBO-
proBanocti Ta mommpeHocti BUI-indexnii/CHIdy 3
POKY B piK 3pOCTaroTh. 3HaUYHa YaCTHHA HOBUX BUIIAI-
kiB BUI-indexmii miarHoctyethes B cranmii CHIy.
[poBigarM NUIIXOM iH(iIKYBaHHS 3aJIHIIAE€THCS CTaTe-
BU rerepocekcyanphuii muisix (74,1%). Ilopiuao
HAKOLIBIN ypaskeHO!o emigemMiero BIJI-indexii € rpymna
0ci0 TMpane3aTHOr0 pPenpoIyKTUBHOrO Biky 24-49
poxkiB (75%).

B o00iacTi peecTpyeThcs KOHIICHTPOBaHA CTajist
eminemii BUI-iHdexii.

Curyanis mpotsrom 2012-2016 pokiB B 3akap-
MaTCHKiM 00JacTi CBIQYUTH PO HEAOCTATHIN piBEHBb
e(peKTHUBHOCTI poOOTH B HAIMPSIMKY HAJAaHHS MOCITYT
KOHCYJIbTYBaHHs Ta TecTyBaHHs Ha BIJI Ha mepBuHHII
1 BTOPHHHIN JJAaHKaX MEINYHOI IOMOMOTH HACEJIEeHHIO.
Hu3zpkuit piBeHb OXOIUIEHHS TUCIIAHCEPHUM HATJISA0M
OIIOCEPE/IKOBAHO CBIUUTD MPO HEMOCTATHIO SKICTh J10-
1 MCIATECTOBOTO KOHCYJIBTYBaHHS NP TECTYBaHHI Ha
BIJL. Opranizanis tecryBannsa Ha BIJI motpebye Bmoc-
KOHAJICHHS Ta aKIEHTY Ha po0OTi IEPBUHHOI i BTOPHH-
HOI JIAHKM HaJlaHHSI MEIUYHOI JOIIOMOTIH.

Oco0a1Boi akTyasbHOCTI Ile HaOyBa€ B yMOBax
nompeHHs BIJI B perioHanbHil Tpymi MiABHIIEHOTO
pmsuky iHpikyBanHs BIJI - TpynoBi mirpantu Ta ix
TIOCTIHHI cTareBi mapTHepu. TpynoBi MmirpanTtu ta ix
TIOCTIHHI cTaTeBi MapTHEPHU 3AJUIIAIOTHCS KIIIOYOBOIO
TPYIOI0 MiJBHIIEHOTO pU3MKY iHQikyBaHHS BIJI 06-
JacTi.

Cnucok aiteparypu:

1. exmaparyst 0 IPUBEPIKEHHOCTH AeTy OOpHOBI
¢ BUY/CITNdom: pesomoruu S-26/2 crnennanbHON
ceccun ['enepanpHoit Accambien OOH ot 27 wuroHs
2001 rona. [EnextponHuit noxyment]|. — Pexum no-
crymy: http://zakon3.rada.gov.ua/laws/show/995 846
— HasBa 3 expana.
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HEALTH STATE AND LIFE QUALITY OF THE MODERN STUDENTS

Summary:

The global social changes and instability of economic development, being observed in the last decades, and
especially in the last year, in our country, influence all aspects of the young peoples' lives, leading to the particular
changes of the life quality structure, namely to the deterioration of diet, living and housing conditions, psycholog-
ical and family disadvantages, lack of motor activity, spreading of bad habits. Furthermore, the intensification of
the learning process, increase of the information volume, raise of requirements to the quality of the young special-
ists' training make the task of preservation and strengthening of the students' health quite crucial and necessary.

Key words: population health, youth health, quality of life, risk factors, health indicators.

Goal of the research: Comprehensive study of
the factors, reasons related to the negative impact on the
students' health. Study of the health state both of the
students and population in general is not only important
social development indicator, reflecting the social and
economic, and health-related welfare of the country,
but a strong economic, labour, defensive and cultural
potential of the society.

Material and methods. There were dealt with
more than 250 information sources while working on
this study, 90 of which were selected for the enhanced
study using the system analysis, bibliography method,
the method of establishing the cause and effect relation-
ship between the factors and consequences.

Results.

In the modern world, which entered the third mil-
lennium, Ukraine's development is determined in the
context of the European integration with commitment
to the fundamental values of the Western culture. Due
to the acceleration of scientific and technical progress,
the requirements to the qualitative potential of the la-
bour force, involved in generation, development and in-
troduction of the new technological ideas, are raised.
Under such circumstances, the consideration of the fac-
tors of social and economic development, among which
a considerable role is allotted to the human factor, be-
comes especially crucial for our country. The education
system takes on especial significance. The highly-edu-
cated youth is the main strategic reserve of the social
and economic reforms in Ukraine, without which the
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further development of society is impossible
[Horpynych O.V., 2004 (I'opnunuu O.B.), 2004)].

The current political situation, the reforms being
implemented in the country became an objective reality
and convince of the need to influence the students' life
quality [Tulaidan V. Comparative characteristics of the
life quality of the students of different specialties /
V. Tulaidan // Young sports science of Ukraine. — 2010.
—Vol. 2 — p. 253-258 (Tynaiinan B. ITopiBHsibHA Xa-
paKTEepUCTUKA SIKOCTI JKUTTS CTYAEHTIB PI3HUX
creniansHocteit / B. Tynaiigan // Monona criopTuBHa
Hayka Ykpaimn.— 2010.— T.2— C. 253-258)]. The
downward dynamics of practically all health indicators
of the students as the future of our country gives rise to
especial concern.

Training of the highly-skilled professionals at the
higher education institutions under the current conditions
of rapid development of science and techniques is one of
the most important prerequisites for the successful solv-
ing of the problems related to economic, cultural and so-
cial development of society [Blinova Ye.G,
Kuchma V.R. Fundamentals of social and hygienic mon-
itoring of the students/ learning environment in higher
educational institutions. Hygiene and Sanitary 2012
(1):35-40 (bnunosa E. T'., Kyuma B. P. OcHoBbI cotu-
AJIbHO-TUTUCHUYCCKOTO MOHUTOPHUHIA YCHOBI/Iﬁ 06yqe-
HUS CTYACHTOB BBICIINX y‘le6HLIX BaBe,I[eHPlﬁ. I'mruena
u canutapust 2012 (1):35-40)]. This should be the prior-
ity task not only for the education system but also the
main task of the country in general.

1.1 Modern students — psychophysiological as-
pects

There is nowadays no concurrent view of how the
media influence the human mind, as well as of what con-
sequences such influence has. However it is beyond
doubt that the media profoundly affect the peoples’ atti-
tudes and world view, that they actually may change the
social reality in a person's mind. Especially, when this re-
fers to the young immature persons, in particular students.

The analysis of the results allowed to find that the
information influence affects the nervous and mental state
of students of different psychological types, but the tes-
tees of cycloid psychological type (hostility scale, state
anxiety scale, "autonomic disorders™) and schizoid psy-
chological type (scale "autonomic disorders", "obsessive
and phobic disorders", "hysteria," "asthenia™) are most af-
fected as watching of the positive movies did not allow to
stabilize and return to the original indicators of the stu-
dents’ neuropsychic state according to the scales in view
of such psychotypological features as susceptibility, re-
duced tolerance to elementary stressors (cycloid psycho-
logical type) and low tolerance to social and psychologi-
cal stress situations and any impacts (schizoid psycholog-
ical type). The testees of epileptoid psychological type
(scale "autonomic disorders"”, trait anxiety) and those of
hysteroid psychological type (hostility scale, trait anxiety
scale) are less affected by the information as, after posi-
tive information influence, their performance (according
to many scales) stabilized. It can be attributed to such per-
ception features of the representatives of this psychologi-
cal type as emotionality and expressiveness, as well as su-
perficiality (epileptoid psychological type) and artificial-
ity of the external emotional expressions, feelings

(hysteroid psychological type). Thus, we can state that the
media have reached such a point of development that they
may have a great influence on the society. [Yer-
shova D.A., Yesayan M.L. INFLUENCE OF THE
MEDIA ON THE STUDENTS' NEUROPSYCHIC
STATE UNDER THE CONDITIONS OF INTENSIVE
INCREASING OF INFORMATION FLOW. North
Caucasian Federal University. 2014 (Epmosa JI.A.,
Ecasu M.JI. «BJIMSAHUE CPEJICTB MACCOBOI
MH®OPMAIIMM1 HA HEPBHO- TICUXHWYECKOE
COCTOSHHUE CTYJEHTOB B VYCJIOBUAX
MHTEHCHUBHOI'O YBEJIMYEHUA
NHO®OPMALIMIOHHOTI'O ITOTOKA» CeBepo-Kaskas-
ckuit pemepansHeiit yausepcuret. 2014)].

It was found long before that the strong emotions,
especially adverse ones, most often disorganize mental
and motor activities, causing the expressed adverse
changes in various body systems. Therefore, when it re-
fers to optimization of the learning activity, the great
attention is recently paid to the emotions, the influence
of the emotional stressors on the information accessi-
bility, as the emotions perform the function of regulat-
ing the human activity through reflecting the signifi-
cance of the external and internal situations for ensur-
ing life activities [Gerashchenko L.L. Manipulation in
modern media. Moscow, 2006 ([epamietko JI.JI. Maxu-
nynsiws B coBpemeHaom CMU. M., 2006 ].

In 2011, the experts of the UN World Health Or-
ganization published the report according to which
about 1 million people commit suicide annually, i.e.
every 40 seconds someone in the world takes his / her
own life. While about half a million people committed
suicide in 1970s, it is expected one and a half million
cases in a year by 2020 according to WHO forecasts.

According to the Ministry of Emergency Situa-
tions, about 20 suicides are committed per 100.000 peo-
ple in Ukraine. It is less than, for instance, in such eco-

nomically  developed countries as  Finland
(37/100.000), Switzerland (34/100.000), Austria
(31/100.000), Hungary  (27/100.000), Norway

(24/100.000). But it is more than in poor African coun-
tries, poor Latin America, Islamic countries. But while
suicides are mostly committed by the adults in Europe,
mainly by men aged 55 and older, the rate of suicides
among young people is much higher than that among
the older generation. The highest mortality rate as a re-
sult of completed suicides was recorded in the indus-
trial regions of Eastern Ukraine (33.6 per 100.000 on
average) and in the regions, affected by the Chernobyl
accident (34.5 on average). But the sociologists argue
that the official statistics of suicides is much lower than
the actual figures (in 2-4 times), because it includes
only the obvious cases. The cases of the failed attempts
to commit suicide, the number of which is 7-10 times
more, are not recorded. [Ukrainian young people in-
creasingly take their own lives. TSN (Television News
Service). April 2012. — Svetlana Yeremina (Ykpaus-
CKasAg MOJIOACKB BCC YHallC CBOJHUT CYUCTHI C XKHU3HBIO.
TCH. Anpens 2012. — Ceernana Epemuna)]

It shall be noted that the data of different researches
show the leading role of the social and hygienic environ-
ment in creation of the conditions, determining the level
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of the main life quality indicators such as mental, physi-
cal, psychological and moral health of students. In turn,
the students' mental and physiological status is deter-
mined by the specific nature of the teaching and learn-
ing activities, the level of physical training, the anxiety
level (mentioned above) etc. [lvanova A.A.,
Mamedova N.D., Subbotin K.S., Pichugina N.N. Eval-
uation of the first-year students' psychoemotional state.
Bulletin of the medical online conferences, 2013
(UBanora A.A., Mamenosa H./I., Cy66otun K.C., ITu-
gyruHa H.H. Onenka ncuxosMOIMOHAIBHOTO COCTOS-
HUA CTYACHTOB-IICPBOKYPCHUKOB. bronnerens Meau-
[IMHCKUX UHTEepHET-KoHpepentmii 2013)].

The effectiveness of vocational training at the
higher education institutions, the preservation of men-
tal capacity at an optimal level, maintenance of a stable
emotional state, prevention of didactogenic and other
painful conditions may be undoubtedly ensured only by
a set of scientifically based hygienic, as well as social
measures at the national level.

1.2 Students' health as the most important crite-

rion of social and economic welfare of society

The health status of students and the population in
general is not only an important indicator of social de-
velopment, reflecting the social and economic and hy-
gienic welfare of the country, but a strong economic,
labour, defensive and cultural potential of the society, a
factor and a component of welfare. Therefore, the study
of the principles of its formation is very important, both
for the state in general and for each citizen. Tradition-
ally, the health status of the population is characterized
by a system of the statistical factors, determining the
features of reproduction (medical and demographic
characteristics), reserve of physical strength or capabil-
ity (physical development index), particularities of ad-
aptation to environmental conditions (morbidity rate).

There are a lot of definitions of the term "health".
The most known definition is that of the World Health
Organization: "Health is a state of complete physical,
mental and social well-being and not merely the ab-
sence of disease or infirmity" (1958).

Health is one of the most important values of hu-
man society. The preservation and strengthening of
health is the major problem of almost all countries of
the world. The health of the nation is regarded nowa-
days as an indicator of the country's civility, reflecting
the social and economic status of the society. In view
thereof, the health status of the Ukrainian population,
especially that of the part which refers to working-age
population, has become an issue of national safety.

The students' health is especially important be-
cause, according to the experts, about 75 per cent of the
adults' diseases is the result of living conditions in
childhood and youth. According to T.Yu. Krutsevich,
more than 70 per cent of students have low or below-
average levels of somatic health. In Ukraine, the popu-
lation is mostly affected by cardiovascular, endocrine,
oncological, infectious, hereditary diseases, as well as
diseases of the nervous system. The cardiovascular dis-
eases are responsible for over 60 per cent of premature
deaths of the Ukrainian citizens [World health report //
Public health action for healthier children and popula-
tions. — Geneva: World Health Organization, 2005. —

153 pp. (Cocrosaue 3apaBooxpaneHus B mupe // Jeii-
CTBHA O6H.IeCTBeHHOFO 3APaBOOXpPAaHCHUA B ICIIAX
YAy4ILEHUs 300POBbs JETEN U Bcero HaceneHus. — Ke-
HeBa: BceMupHas opraHuzanusi 34paBOOXPAHEHHUS,
2005. - 153 ¢.)].

Health is influenced by the social environment
both through the material conditions of life (the amount
and composition of food, air and water contamination
levels, solar radiation level, etc.), which change as a re-
sult of industrialization, urbanization and economic dif-
ferentiation of social groups, as well as through percep-
tion of the social environment.

The modern society is characterized by the grow-
ing importance of mental health factors. The students'
health state is a prerequisite and determining factor of wel-
fare of the society and its progressive development.

This issue is especially crucial in the current situ-
ation, when the economic difficulties lead to scaling the
system of free medical care down, deterioration of diet
quality, intensification of teaching and learning activi-
ties, liquidation of the effective forms of physical edu-
cation, limitation of opportunities to get vocational ed-
ucation. This, in its turn, causes increased incidence
rate, social alienation of students, and, in particular,
university students ["The content of the process of the
foreign students' adaptation to study at the Ukrainian
higher education institutions”. Taras Shevchenko
National University of Luhansk-2012 («Conepkanue
mnponecca aganrtaiquyu HHOCTPAHHBIX CTYJACHTOB K 06y-
4eHMI0 B By3ax Ykpauns». -JIHY um. Tapaca Illes-
yeHko-2012)].

Therefore, the analysis of the research results shows
the adverse trend related to the students' health state, and
conditions the necessity of the further, more enhanced
study of the factors, influencing it. All this shows the need
to improve a person's valeological culture, contributing to
the formation and preservation of the students' physical
and mental health.

1.3 Students’ lifestyle and health state

Lifestyle is named as one of the first risk factors, in-
fluencing the health, in the WHO strategy for prevention of
diseases. According to the estimates of various domestic
and foreign experts, the health state depends on the
state of environment (20-40 per cent), genetic factors
(15-20 per cent), lifestyle (25-50 per cent) and the ac-
tivities of the public health authorities (10 percent).

Lifestyle is a concept characterizing the peculiari-
ties of peoples' daily life, covering work, household ac-
tivities, ways to use free time, to meet the material and
spiritual needs, participation in political and public life,
norms and rules of human behaviour, skills in the field
of strengthening own health, medical activities
[Kuchma V.R. et al., 2000; Yakovenko M.L., 2002
(Kyuma B.P. u ap., 2000; Sxoserxo M.JI., 2002)].

A great number of factors affecting the students'
health may be divided into:

— objective, related to the organization of living
conditions: duration of an academic day; academic load
density; diet and its frequency; sleep and its duration;
organized physical activity, etc.

— subjective, personal characteristics: orderliness
and discipline; motivation for a healthy lifestyle; the
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presence of harmful habits; formation of the person's
physical education and its active component.

The specialists in traditional medicine cannot
solve the problem of formation, preservation and
strengthening of the students' health, as the peculiarities
of the process related to education of the students, pre-
supposes that the student himself / herself shall be
obliged to have conscientious attitude to his / her
health. Therefore, the promotion and inculcation of the
principles of a healthy lifestyle are the most important
direction for improvement of the youth health.
[MONITORING OF THE HEALTH STATE OF THE
STUDENTS OF THE KHARKIV HIGHER
EDUCATION INSTITUTIONS / Balamutova N.M.,
Kolomiytseva O.E. - National University "Yaroslav the
Wise Law Academy of Ukraine". - 2013
(MOHUTOPUHI" COCTOSAHUA 310POBb
CTYJIEHTOB XAPBKOBCKHUX BBICHINX
YUYEBHbBIX 3ABEI[EHI/II71/ banamyrosa H. M., Kono-
muiiiea 0.3. - .HauuoHanbHBIA  YHHBEPCUTET
«Opunnueckass akagemMuss YKpauHel uM. Spocnapa
Mynaporoy. - 2013]

But what can be observed in our country today?

The number of working first-year students grew
tenfold over the last 11 years. The modern students are
much more concerned with the work but not with the
study. The Ukrainian young people who grew up under
capitalism, put a priority on making money, and begin
to work, being the first-year students. According to the
weekly "Focus", which referred to Director of the State
Institute for Family and Youth Policy Andrey Mishin,
while earlier the young people began to work alongside
studies, being the third-year students, now every third
first-year student already works or had experience of
getting a job, though in 2001, the number of part-time
employees among the first-year students was tenfold
less. Andrey Mishin was also sure that the students em-
ployed consider themselves more successful, that is
why they find work as soon as they enter the higher ed-
ucation institution. According to the Institute, 47 per
cent of students do not work in the field of their future
profession. One more popular reason for working is
commercialization of education: the students have to
pay for the hostel, buy course books, spend money on
other education-related services. Only 15 per cent of
students begin to work for the sake of self-fulfilment.
According to the weekly, the issue is about the educa-
tion system as well: the European student attends 1-5
courses, while the Ukrainian one — 10 and more. Un-
der such circumstances, it is simply to lose interest in
studying. [issue of the weekly news magazine "Focus".
- December 2012 (Bbimyck eXeHEACIBHOTO KypHaia
«Doxyc».-rexabps 2012)]

As for the issues related to diet, it is important to
note that the organization of healthy diet is one of the
factors, determining the health state of not only the pre-
sent generation, but also of the future ones. The study of
the processes of adaptation of foreign and domestic stu-
dents to new living conditions and diet has shown that a
significant proportion (50.4 per cent) noted unusual na-
ture of food. Most students (76 per cent) use the services
of the public catering enterprises. But the number of stu-
dents, attending canteens instead of refectory, what is

connected with the deterioration of their financial situ-
ation. The violation of dietary pattern most often reflects
in the absence of breakfast and reduction of the number
of eating occasions during a day [Sutula V.A. Prerequi-
sites for formation of the demand for a healthy lifestyle
within the society. Pedagogy, psychology and biomed-
ical problems of physical education and sports: col-
lected scientific papers [edited by prof. S.S. Yermakov.
- Kharkiv: Kharkiv State Academy of Design and Arts,
2011 (Cyryna B.A. Ilpeamocsuiku (HOpMHUPOBAHUS B
o0IecTBe MOTPEOHOCTH B 340POBOM 00pas3e KU3HU.
[emarorika, TMCHUXOJIOTiS Ta MEIUKOOIOJIOTIYHI TMPO-
O6nmemu (Hi3MYHOTO BUXOBAHHA 1 CHOpTy: 30. HayK.
mp.[3a pex. mpod. C.C. €pmaxosa. - Xapkis: XJJAIM,
2011].

The formation of the students' physical education in
the educational process of the higher education institution
is manifested in their attitude to the physical education val-
ues and the level of their own physical education develop-
ment. The students, who participated in the research, ac-
cording to the survey, depending on their attitude to phys-
ical education and the level of physical and sports
activities, may be conditionally divided into four typolog-
ical groups by time spent on exercises: 1. Students who do
not show any physical and sports activity; they spend no
more than 1 hour per week on exercises (14.8 per cent of
respondents). 2. Students with low physical and sports ac-
tivity; they spend less than 6 hours per week on exercises
(60.0 per cent of respondents). 3. Students with the opti-
mal physical and sports activity; they spend 6-7 hours per
week on exercises (17.2 per cent of respondents). 4. Stu-
dents with a relatively high physical and sports activity;

they work out 8 hours and more per week (8.0 per
cent of respondents).

The analysis of the data shows that the following fac-
tors significantly influence the level of the students' phys-
ical and sports activity: desire

to improve their physical fitness (52.1 per cent); the
need to optimize the weight and improve the body shape
(49.6 per cent); the need to get a credit

in Physical Education (44.5 per cent); the possibility
to relax, increase efficiency (22.4 per cent); to train a will,
to form a character (12.1 per cent).

According to the students, their needs, interests and
motives of involving into the physical and sports activities
are determined by the state of the material and sports re-
sources,

direction of the learning and training processes,
availability of equipment, sports suits, friendly atmos-
phere.

The internal factors which prevent the formation of
motivation and a positive attitude to physical and sports
activities are the following: lack of time, lack of demand
for physical and sports activities, bad habits (alcohol,
smoking, etc.), health state etc. [Belykh S.1. Peculiarities
of the modern university students' values and mental
health // Pedagogy, psychology and biomedical problems
of physical education and sports. —2013. — No. 7 —p. 7-14
(Bespix C.M. OcoOEHHOCTH LIEHHOCTEH M MCUXUYESCKOrO
COCTOSIHUSI CTYACHTOB COBPEMEHHOro yHuBepcurera //
INenmarorika, TCUXOJOTISI Ta MEIUKO-OIOJNOTIYHI TIPO-
6semu QiznuHoro BUxoBaHHS 1 copty. — 2013, — Ne 7 —
C.7-14)]



L
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(26), 2017 EESL 39

It is mostly typical for the students non-compliance
with the sleep pattern, what causes the development of
neurotic disorders, developing, in turn, into chronic dis-
eases. The average duration of the students' sleep is 6-7
hours a day, what is not sufficient for this category of
the population [Tulaidan V. Comparative characteristics
of the life quality of the students of different specialties /
V. Tulaidan // Young sports science of Ukraine. — 2010. —
Vol. 2 (Tynafizan B. TlopiBHsiIbHA XapaKTepUCTHKA
SIKOCTI JKHTTS CTYICHTIB Pi3HHUX crietiianbHocTedt / B. Ty-
najizan // Monopa crnioptuBHa Hayka Ykpainun.— 2010.—
T.2)].

It is known that bad habits are responsible for the
occurrence, and aggravate the progress of almost all so-
matic and neuropsychiatric human diseases, disrupt ex-
pansion, development, formation of mental abilities of
children and adolescents, dramatically reduce effi-
ciency, the duration of active life, cause irreparable
damage to the family, society, state, create a number of
challenges related to ensuring of the youth's health cul-
ture.

The main reasons for smoking are the following:
smoking friends — 46.9 per cent; respondents want to
look older — 24.4 per cent; smoking people around —
14.2 per cent; smoking parents — 4.4 per cent; respond-
ents failed to explain the reason related to tobacco ad-
diction — 2.0 per cent; other reasons — 8.1 per cent. The
concern is that, among non-smokers, their friends
smoke in 30.6% of cases. In our opinion, it is not only
passive smoking, but it may cause the occurrence of
this bad habit in future. [New methodologies and crite-
ria for monitoring the efficiency of the Ukrainian cur-
rent comprehensive program Physical Education —
Health of the Nation - G.V. Okhromii, O.M. Kasiuha
(Dnipropetrovsk). -2013 (Hosi mertomomnorii Ta Kpw-
Tepii KOHTPOITIO e()eKTUBHOCTI Hif0ouoi B YKpaiHi KOM-
riekcHoi mporpamu «@Di3uuHe BUXOBaHHS — 3I0POB’S
Haii» - T'.B. OxpoMmii, O.M. Kacrora
(AuinporneTpoBcnk). -2013)].

It is required to strengthen the preventive
measures aimed at ensuring the students' healthy life-
style.

14  Life quality: concept, assessment methodology

The history of the life quality science originated in
1947, when professor at Columbia University (USA)
D.A. Karnofsky published his work: Clinical Evalua-
tion of Chemotherapeutic Agents in Cancer, where he
comprehensively studied the person, suffering from so-
matic diseases. Since the 1980s, the snowballing
growth of the scientific publications concerning the
fundamental research of life quality has been recorded
[Fletcher A.E. et al., 1987; Guyatt G.H. et al., 1993;
Guyatt G.H. et al., 1991]. In the early 21st century, the
concept "life quality" has become a subject of scientific
researches, as well as it has become more precise -
"health-related life quality" Now it is a reliable, in-
formative and efficient method of assessing the pa-
tient's health both at the individual and group levels.

The approaches to the determination of life quality
for the most common chronic diseases are being inten-
sively developed and improved in the world in view of
the recognition of the life quality criteria as an integral
part of the comprehensive analysis of new methods of

diagnostics, treatment and prevention, innovation in the
field of health care, evaluation of the results of treat-
ment, quality of care provided, etc. There is a boom in
research of life quality in the world, and Ukraine does
not stay on the sidelines. The researches of life quality
in our country are declared to be priority. The scientific
researches conducted using the multi-purpose instru-
ments which meet the requirements of social, regional
and linguistic differences, are also recognized.

It is appropriate to divide the objective factors of
life quality into the social and biological ones. The so-
cial status of a family, which is conditioned by financial
support of a family, quality of the family members' diet,
as well as the housing conditions, plays an important
role in ensuring the life quality. In addition to the
above-mentioned, the characteristics related to the state
of environment, health care and education (being the
subject of separate research) are the quantitative param-
eters. Today, the information support begins to play a
very important role, as the availability, completeness
and promptness of the data required create a new mode
of modern human behaviour, influence his character
and redistribute the nature of physical and mental loads
[Analysis of the main life quality parameters of the stu-
dents of different specialties. Kulchitskyi Z.Y.,
Kurko Ya.V. Ternopil lvan Puliui National Technical
University. - 2013 (Ananu3 OCHOBHBIX MapaMeTPOB Ka-
YeCTBa JKXHU3HU CTYACHTOB pPa3HbIX CHeLII/IaJILHOCTeﬁ
Kynpunmknii 3.1., Kypko $1.B. TepHONOIbCKHil HaIi-
OHAJILHBIM TEXHUYECKUH yHUBepcutreT uM. MBana Ily-
nros1.-2013]

The inadequate assessment of health and the lack
of personal responsibility for its state are typical for the
student-age population: low level of the students' gen-
eral and hygienic culture, the shortcomings in the or-
ganization of catering, health care, sanitary and hy-
gienic living and learning conditions at the education
institutions. It was established that the students' health
state, as rule, deteriorates for the period of studying.
Medical activity (timely visit to a doctor, taking of
medicines according to the doctor's advice) is observed
in less than 20 per cent of cases.

The living conditions are also characterized by
significant poorness. The situation of the students, who
live in hostels, is particularly unfavourable. Living in
insanitary and overcrowded conditions, being typical
for the hostels, increases the likelihood of chronic dis-
eases, what, in turn, leads to deterioration of self-es-
teem, health state and life quality of most students.

CONCLUSIONS

Summing up the analysis of the domestic research-
ers' main works, the following most important issues re-
lated to the students' life quality may be singled out. De-
spite the active study of the problem, the role of the main
social and economic, biomedical, psychological and
pedagogical factors in forming the students' life quality,
has not been largely determined. In the meantime, there
are a lot of the data indicating the acuteness of the ex-
isting problems related to health, mental and physical
development of the student-age population of our coun-
try.

The global social changes and instability of eco-
nomic development, being observed in the last decades,
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and especially in the last year, in our country, influence
all aspects of the young peoples' lives, leading to the par-
ticular changes of the life quality structure, namely to the
deterioration of diet, living and housing conditions, psy-
chological and family disadvantages, lack of motor activ-
ity, spreading of bad habits. Furthermore, the intensifica-
tion of the learning process, increase of the information
volume, raise of requirements to the quality of the young
specialists' training make the task of preservation and
strengthening of the students' health quite crucial and nec-
essary.

At the same time, the issues related to the moni-
toring of the youth's life have not been properly recog-
nized yet. Moreover, the methodological framework of
such researches remains undeveloped.

In view of the foregoing, it may be concluded that,
despite the great importance of the issue related to the
life quality of the population of our country, and the sig-
nificant number of researches, a lot of issues remain un-
solved. The need for the further study of the issue related
to the students' life quality in the modern Ukraine is espe-
cially pressing.
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MORPHOLOGICAL CHANGES IN THE SKIN OF MICE WITH THERMAL BURNS INFECTED
PSEUDOMONAS AERUGINOSA DURING TREATMENT WITH A COMPLEX APPLICATION
SORBENT.

MOP®OJIOI'TYHI 3MIHH Y HIKIPI MUIIER 3 TEPMIYHAMHA OINIKAMHY, THOIKOBAHUMH
CHUHBOT HIMHOIO IMAJIMYKOIO, B ITPOIECI JIIKYBAHHS KOMIIVIEKCHUM
ATILIIKAIIAHUM COPBEHTOM.

Abstract. The purpose of this study was to investigate the morphological features of treatment of burned
wounds infected by Pseudomonas aeruginosa with the use of an experimental application sorbtion agent. In the
experimental group of the animals treated with the application of sorbent the inflammatory infiltrate contained a
rapid change in neutrophil granulocytes in the monocyte-macrophage cell population, which resulted in a rapid
purification of the wound from purulent necrotic detritus. The enhanced proliferation of fibroblasts has intensified
the processes of fibroplasia, the maturing of granulation tissue and epithelialization of the wound. Acute abscesses
formation in the hypodermis, delayed formation of HT and epithelization of the wound defect were noted in the
animals that received the local drug-comparison-silver sulfadiazine. The obtained data indicate that the experi-
mental group of animals treated with the application sorbent differed from other groups by accelerated healing of
damaged tissues and an optimal therapeutic effect. So, we can conclude that the sorbent application is promising
in the local treatment of burn with Pseudomonas - infection.

Keywords: burned infections, experimental study, application sorbent, Pseudomonas aeruginosa.

AHoTanisg. Metoro nociikeHHs 0yJ10 BUBYEHHS MOP(HOJIOTIYHNX 0COOIMBOCTEN 3aTOEHHS OMIKOBHX paH,
iH(QIKOBaHMX CHHBOTHIHHOIO MAJIMYKOIO, Y TBApHH Ha TJI JIIKyBaHHS alUliKaliiHUM COpPOEHTOM OPHTiHAJIBHOTO
cKkiany. B excriepuMeHTaNbHIN TpyHi TBapuH, sIKi OTPUMYBAJIM MiCIEBE JIKYBaHHS PO3POOJICHUM aIlTiKaliitHuM
copOeHTOM, y cKiaJli 3anajbHOro iHQiIpTpaTy BigOyBanacs mBHAKA 3MiHA HelTpodinbHux rpanyiomutiB (HI)
Ha MOHOLIMTAapHO-MakpodaraibHy KIITHHHY HomyJisito. Lle cnpudauHioBaio mBKKe OUMIEHHS PaHH BiJl THIHHO-
HEKPOTHYHOTO IETPHUTY, MOCHIICHHS npodtideparii ¢pibpobdnactis Ta no3piBanus ['T i, ik HaCIiJOK, IPUCKOPIOBAJIO
eMiTeJIi3alli0 paHy MOPIBHIHO 3 IHIIUMHU TpyHaMu. Y TBapHH, SIKi OTPUMYBAJIH AJIsl MICIIEBOT'O JIIKYBaHHS IIperia-
paT-nopiBHIHHA — Cyibdania3uH cpibia, y TMHAMIIi paHOBOTO TPOIIECY BiJ3HAYAJIOCSH YTBOPEHHS TOCTPUX abC-
IleciB y rinmoaepmi, rabMyBaiucst yrBopeHHs [T Ta emitenizaris panoBoro aedexry. OTpumani maHi cBiT4aTh
PO Te, 0 eKCIIEPUMEHTAIbHA TPyIia TBAPUH, SIKUX JIIKYBAJIH allIiKaI[ifHIM COpOSHTOM, BiIpi3HsIIACS Bif| HIIMX
Tpyn OiNBII MIBUIKOIO pENapaicio YIIkoKEHUX TKAaHUH, IO MiATBEPKYBAIOCS TaTOMOP(OIOTIYHUMHA JTOCITi-
JOKSHHSIMY. 3a3HaueHE BUIIIE JJO3BOJISIE CTBEP/HKYBATH, [0 TEPAMEBTHYHE 3aCTOCYBAHHSI aITiKaIliHHOTO cOpOIIiii-
HOTO 3ac00y € MepCIEeKTHBHUM HAIMIPIMKOM y MICIIEBOMY JIiKyBaHHi omikoBoi Pseudomonas—iudexrrii.

Kurouosi ciioBa: omikoBa iH(eKIis, eKCIepUMEHTaNIbHe AOCTiDKeHHS, alulikauiiauit copoent, Pseudomo-
nas aeruginosa.
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TepmidHi OIMKOBI YIIKOIKESHHSI € OCHOBHOIO TIPH-
YHUHOIO CMEPTHOCTI Ta 1HBATITHOCTI Y OibIIOCTI Kpai-
Hax cBiTy. JIoBroTprBaia rocmitani3amis, BUCOKOBap-
TICHI JIIKM Ta YHCIICHHI OTIEPaTHBHI MPOLUEIYPH IPU3-
BOIATH 1O 3HAYHUX BHUTPAT y CHUCTEMi OXOpPOHH
3mopos's [1, 2]. Bimomo, mo Pseudomonas aeruginosa
€ BOKIMBUM OINOPTYHICTHYHUM NAaTOTCHOM, SKUH
MOXE CEpHO3HO YCKJIATHIOBATH Iepedir OmiKoBOI
paHH, OCOOJIMBO y MAIIEHTIB 3 OCNA0JICHUM IMYyHITe-
TOM. Y TaKMX yMOBaX IIPUCKOPEHHS MPOLIECY 3arO€HHS
paH € xkuTTEBO HeoOXimHuM [3]. CpusHHS MPUCKOpe-
HOMY 3aro€HHIO paH, 3alo0iraHHs MiCJISONIKOBUM
YCKJIaIHEHHSIM, TaKUM SK TpUETHaHHA iH(eKkmii Ta
HaJUIMIIKOBE PYOLIOBAaHHS, € OCHOBHUMH 3aBJaHHAMH
Teparii mpu omikax [4].

Bimomo Oararto mpemapartiB Uil JTiKyBaHHS 1H(]i-
KOBaHHX OIIKiB, aJle TIOCTIHO TPHBA€ MOIIYK HOBHX,
OUTBII TOCKOHAJHUX JIKiB, SKi IIOBHOIO MIpOIO BiIOBI-
JIaii BCIM BUMOTaM Cy4acHOi MEJULIUHHU. 3 JITepaTyp-
HUX JDKEpeIl BiIOMO PO BUKOPUCTAaHHS COPOCHTIB 1St
miciieBoro nikyBaHHs paH [5]. IlepcrmekTuBHUM, Ha
Hally JYMKY, € pO3pO0JIEeHHS] KOMIUIEKCHOIO Tpera-
pary, sKuii MaB Ou HE TiTbKH COpOIiiiHI, a e i aHTH-
OakTepiasibHI Ta paHO3arOIOBaJIbHI BIACTHBOCTI.

Mertoro pobotu Oyii0 BHBUCHHS ITUHAMIKH 3aro-
€HHS OMNIKOBHX pPaH, iHpIKOBAaHUX CHHBOTHIHHOIO Ia-
JIMYKOIO0, NP JIKYBaHHI €KCIICpUMEHTAJIbHUM arlIiKa-
iftHAM copOLitHIM 3aCO00M.

Martepianu Ta Mmeroau. JJociiKeHHS IPOBOIHU-
jgocs Ha S54-X 6-TH MICAYHUX MHIIAX-CAMIAX JIiHIT
NMRI, Barozo 18-20 r. 1151 eKCIIEepUMEHTIB OyJia BUKO-
pHCTaHa MOJIeNIb KOHTAKTHOT'O TEPMiuHOTO oriky 3a L.
K. Yanrypis (1982 r.) [6] B Mmoaudikauii B. B. Miny-
xiHa 1 criBaBT. (1997 r.) [7] 3 aBTOPCHKUMH JIOTIOBHEH-
Hamu. [Tin edipHUM payli-HapKo30M y J1a00paTOpHUX
TBapuH BigTBoproBaiy onik I11-6 crynens na 10% mo-
BepxHi Tina. be3mocepenHbo Mmicis HaHECEHHS TepMid-
HOI TpaBMH, TBApHHAM HalKipHO iHOKYymoBanu 0,1 M
JI0O0BOT arapoBoi KyJIbTYpH KIiHITHOTO MOJIPE3UCTCH-
THOTO mTamy P. aeruginosa 3101, sxwii Oyir0 BUIiICHO
BiJl XBOPOTO 3 ONiKaMH, B J03i 1,5%108 KYO/Mu, 1o
Bignosifgama LDsg BiAmpamboBaHOi AJis1 30BHILIIHBOTO
3acrocyBaHHs. Ha apyry n1o0y miciist TepMidHOI TpaBMuU
1 3apakeHHs 1MiJ] OMiKOBUi cTpyn BBoamiu 0,1 M1 Mik-
POOHOI cycrieH3il, 110 MiCTHIIa aHAJIOTIYHY 03y CHHBO-
rHiltHOT nmanuuku. Ha TpeTii AeHb i1 MiCIIEBOIO aHec-
tesiero 0,5% po3unHOM HOBOKAiHY OIIKOBHI1 CTPYII BH-
JaJISUTH.

VYci ekcriepuMeHTalIbHI TBapUHM OyJIM TIOJUICHI
Ha 3 rpynu: I-a - TBapuHHM, AKHX HICIs OMIKYy 1HQIKY-
BaJIM, aje He JIiKyBaau (KOHTpoib); Il-a - TBapuHH,
SIKAM TiCJIs OIKY Ta 1H(QiKyBaHHs, Ha paHy HAHOCHIIN
po3polbIieHu arTikaliiHui cCOpOEHT Ha OCHOBI BHCO-
koaucnepcHoro kpemuesemy (BJIK) 3 iMMo06imizoBa-
HOIO Ha HOTO TOBEPXHI MPOTUMIKPOOHOIO CYMIIIIIIIO,
sIKa MICTHJIa aHTHOI0THK JIeBO(IIOKCAIIMH Ta 1HIII KOM-
noneHTw; I11-4 - TBapHHM, IKUM MicIs oMKy Ta iHDIKy-
BaHHS HAa TIOBEPXHIO PaHH HAHOCHIHM Masb 3 1% Cyib-
(baniazuHOM cpibna (mpemapar-KoHTpouIs). Jani noun-
Halli  JIIKyBaHHS OONAJICHWX TBapWH LUIIXOM
II0JICHHOT'O OOpOOJIEHHS paHM IMEPEeKUCOM BOAHIO Y
TBapHH MEPIIOT TPYIH, 00pOOIICHHS IEPEKHCOM BOJIHIO

Ta HAHECEHHSM Ha paHy JOCIIiTHOTO aIuTiKaIitHOTO Co-
poOenty (3-5MM) TBapuHAM IPYTroi Py Ta KOHTPOJIb-
Horo npenapary (0,5T) TBapuHAM TPeTHOI TPYIIN BiIIO-
BigHO TpoTaroM 21 mobu.

YTpruMaHHS TBapHH Ta €KCTIEPUMEHT BiIOyBaIUCs
3TiIHO 3 BUMOTaMu €BpOIEHCHKOI KOHBEHIIIT IO 3aXH-
cTy xpebetnux tBapuH (CtpacOypr, 18.03.1986 p.),
JupekTuBH Pann €Bporneiichkoro eKOHOMIYHOTO TOBa-
pucTBa Ho 3axucTy XpebeTHux TBapuH (CrtpacOypr,
24.11.1986), Directive 2010/63/EU of European
Parliament and Council on the protection of animals
used for scientific purposes. ExcriepumeHTansHUX TBa-
PUH BHBOAWIH 3 eKCHepuMeHTy Ha 7-y, 14-y i 21-y
00y BiJ MOYATKy €KCIIEPIMEHTY IIUIIXOM JeKaIiTarii.
MartepiamoM a1t MOP(OJIOTIYHOTO JOCHIHKEHHS CITy-
TyBaJH (parMeHTH IIKIpHOi paHW, BICIYEHI MiCII BU-
BEJICHHS TBapHWH 3 EKCIepUMeEHTy. Marepian Qikcy-
Bamu B 10% BogHOMY pO34MHI HeHTpansHOTO (hopma-
niny. ToTyBanu cepiiini 3pisu 3aBToBIIKH 4-5x10CM.
Orys110Bi mpenaparty, 3a0apBiicHI TEMaTOKCHUIIIHOM Ta
€03WHOM, BUKOPUCTOBYBAJIHM JJIsl OLIHKH CTaHy HOCIi-
JDKYBaHHX TKaHWH 1 MikpogororpadyBaHHs (MiKpo-
ckorr Olympus BX-41).

Pesymeratn mocmimkeHHS 0OpOOISIIN CTATHCTH-
YHO 13 3aCTOCYBAaHHIM CTaHAAPTHOTO IAKETY MPOrpam
Microsoft Office Excel 2003. JIyis omiHIOBaHHS JTOCTO-
BIpPHOCTi BiIMIHHOCTI BHOIpOK, IO MAalOTh HOPMAJb-
HHUH PO3IOJILI, 32CTOCOBYBAJIN MTapaMETPUIHUHN t-KpH-
tepit CTplofieHTa. 3a TOCTOBipHE Opayii BiIMiHHICTH
pu piBHI #MOBipHOCTI 95% 1 6inbwIe (p <0,05).

Pe3yabTaTi Ta 06roBopeHHsi. AHaii3 pe3yibTa-
TIB €KCIIEPUMEHTAILHOTO JIOCHI/PKEHHS TI0Ka3aB, 110 Y
BCIX MiJJIOCITITHUX TBapHH PO3BHHYBCS OJHOTHUITHUIA
TepMmiuHuii omik wwkipu 111 6 cTyneHs, mo xapakTepu-
3yBaBCsl Ypa)K€HHSIM BCi€l TOBILI MIKIPU 3 TIOBHOIO 3a-
THOCILTI0 BOJIOCSHUX (DOJIKYIIB, OTOBHX 1 CaTbHHUX
3ano03. [lIkipa Ha MicIi omiky OyIa IIibHa, HepyXJIBA,
Ta HE YyTIMBa 70 OOJHOBUX IMOJpa3HUKIB. HaBkoio
paHH Bi3HaYaIacs 30Ha TirmepeMii IupuHO 3-5MM. Y
MAXOCIITHAX TBAPUH MEPIIOT TPYITH MPOTATOM 3-X 110
TTiCIISt HAHECEHHS OMIKOBOI TPaBMHM CIIOCTEPIiTancs 3a-
rajbHi IPOSBU OMIKOBOI XBOPOOU (TIOPYIIEHHST KOOP-
JQUHAIIT pyXy, MIISBICTh, BIIMOBa BijJ iXki), BiJ3Ha4a-
nacst BTpara Macu Tina 10 10% Big nouarkoBoi. Kpim
TOTO, Ha MOBEPXHI paHW OyiM BUSBJICHI TPIIMHHU, 3
SAKUX BHIUIABCA €KCyIaT 3 JOMIIIKAMH KPOBI.

Ha 7-y noOy nikyBaHHS y TBapHH IEpIIOi IPyIH
TIOBEPXHS paHu Oyia 3 THIHHO-HEKPOTHYHHMM JIETPH-
TOM, M'sIKi TKAHUHM HAOPsIKJI Ta rinepeMoBaHi. Mikpo-
CKOIIIYHO criocTepiranacs riuboka 30Ha HEKpo3Y 13 3a-
nanbHOI0 HelTpodinbHO iHGUIBTpaniero. Ha nni Ta
T10 Kpasix paHu OyJio BUpaKeHe THilHe 3amajeHHs i 1mo-
IIMPEHi BaCKYIITH. Y NMPHUJIETIINX A0 PaHu JepMi 1 Tiro-
nepMi 30epiramics o3HakKHM HaOpsKy Ta iHQimpTparii
HeiirpodinsanMu rpanynonutamu (HID). Cynuan 6ynu
MTOBHOKPOBHI, y iXHIX CTiHKax BHABISUIHCSA (iOpH-
HOIIHI 3MiHH, a B MPOCBITaX - EPUTPO-, JEHKOCTa3 Ta
TpoMOu. ITlepuBackyasipHO BHU3HAYAJWCS iane/e3Hi
KPOBOBMIJIMBH, 0a3anbHI MeMOpaHH Cy/MH OyJu Jemo
MOTOBIIEHI Ta pPO3BOJOKHeHi. Ewnporeniii  OyB
HaOPSIKIIMM, YaCTKOBO JIECKBAMOBaHUM. Takox Big3Ha-
YaBcs IEpUHEBPAILHUN HAOPSIK 1 3amanbHa iHpiIbTpa-
1ist CTIHOK Vasa hervorum.



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(26), 201

L
yAEEST 43

VY tBapuH II-i rpynm, sIKi OTpUMYBaIH aruTiKaIii-
HUH CcOpOEHT, paHOBa MOBEpPXHs OyJia YHUCTOIO, HE
MICTHJIa THIHHO-HEKPOTHYHOTO MAeTpuTy. Bin3naua-
Jacs HeBeNMKa HAaOPSKIICTh 1 TimepeMis M'SKHX TKa-
HUH. MiKpOCKOMIYHO B MIKipHIN paHi criocTepiraiu He-
KpO3, KW MTOIUPIOBaBCs HA fepMy. [imogepma B mpo-
eKIii JTHa paHW, a TakoX B MPWIEIIHX JIO PaHU
JinsHKax, Oyiaa HaOpsKIo, 3 TUQY3HO iH(IIBTpa-
uieto HI'. BijzHauanucst HUpKyIATOPHI HOPYLICHHS Y
BUIJIAJl TIOBHOKPOB'S CyIWH, 3 €pPUTpO-i JeHKocTa-
3aMH, 1HOJII - MIKpPOTPOMOO30M, a TaKOX MEPUBACKY-
JSIpHI Aianeae3Hi kpoBoBwinBH. CTIHKU CyIUH Oyu 3
suaMu GpiOpuHOITHOTO HEKPO3Y, iHdinbTpoBani HI .
Enmoremniii cynuH OyB HaOPSKIAM Ta BOTHHIIEBO Je-
CKBaMOBAHUM.

VY TBapuH TpeThOi TPYIIH HA TJi JIKYBaHHS CYJIb-
(amiazmHOM Cpibna Ha 7-y HOOY CIIOCTEPEKEHHS OITi-
KOBa paHa OyJ1a OYMIIeHa Bi/l THIHHO-HEKPOTUYHOTO Jie-
tputy. [lo Kpasix paHu BizyaizyBalucs OCTPIBIIi IpaHy-
nsuiiinoi Tkanuau (I'T). ¥V 2/3 cnocrepexeHs pana
XapaKkTepu3yBajiacsi HasABHICTIO 30HM HEKpO3y, MpHU
IIbOMY BiH IOIIMPIOBABCS YIIHO eriiepMicy Ta JAepMH,
MO/IEKYAX TIPOHUKAIOYH J0 TirnogepMu. 30Ha HEKpo3y |
rimomepma Oymu mudysHo iH}LETpoBani HI', omnak
CTYIIHB 3amaibHOl iHQITBTpanii OyB cIadIINM, HIK Y
TpyHi KOHTPOJO. Y M'I30BHX BOJIOKHAX BHSBIISIINCS BO-
THHIIA MionuToui3y. Jlepma Oymna HaOPSAKIIOH, CIIOITyd-
HOTKaHWHHI BOJIOKHAa PO3BOJIOKHEHi, (pparMeHTOBaHi.
MikpocynuHH TTOBHOKPOBHI, 3 €PHTPO-i1 JICHKOIATAp-
HUM cTa3aMu, MikporpomOamu. CTiHKH CyquH Oynau 3
sBUIIAMU (iOpHHOIHOTO HEKpo3y. ba3aibHi MeMOpaHu
CyAuH Jienio notosuieHi. B 1/3 cnocrepesxeHs Ha TI1i BU-
IICONHMCAHUX 3MiH Yy TiIoJepMi BUSBISUTUCS SIK AU(Y3HI
3anaibHi 3MiHH, TaK 1 rocTpi adcriecu. HaBkoso abcerie-
ciB BizyauizyBanacsi [ 'T. Bona Oyna roHO00, HaOpsIKIIOHO,
MICTHJIA TIOBHOKPOBHI KAIIUIAPU CHHYCOIZHOTO THITY,
KaMOianpHi eeMeHTH, (iOpoOiacTi, HEYHUCIICHHI MaK-
podaru i HbKHY MepeXy KOJIaréHOBHX BOJIOKOH.

Ha 14-y no0y crioctepexeHHs B TPYITi KOHTPOIO
OITiKOBa paHa He OyJia OYMIICHOIO Bif THIHHO-HEKPO-
THUYHOTO AeTpuTy. [1opiBHSIHO 3 ONIepeIHIM TEpMiHOM
JIel0 3MEHIIMIAacs HAOPSKIICTh 1 rinepeMiss M'SIKHX
TKaHUH. MIKpOCKOMIYHO B paHi 30epirajucs HeKpo3 i
3ananbHa iH}iabTpanis. LIupKyIaTopHi NOpyLIIEHHS Y
BUIJIS/I TTOBHOKPOB'S CYJIUH, JIEHKO-, epUTPOCTa3iB i
TpoM0603y MiKpoCyauH OyTH BUpaXKeHi ciadie, Hik Ha
7-my no0y. bazanbHi MeMOpanu cynuH Oyiu IOTOB-
IICHI, HAOPSKII, EHAOTENil BOTHUIIEBO JICCKBAMOBa-
H1i. HaOpsik 1 3ananbHa iHGUIBTpaLis TinoaepMH i Mi-
JKM'SI30BO1 CITOTYYHOI TKAHMHU JIeno 3MeHImics. Ha
JIHI Ta KpasiX paHH y BUTJISA/Il HEBEJIMKHUX OCTPIBLIB BH-
aBisacs ['T 3 YnceHHUMH KaniyisipaMy CHHYCOITHOTO
tuny. Cepen KIITHHHUX €JIEMEHTIB MepeBakallll KaM-
OianpHI eneMeHTH i (ibpobmacTy. 3pimi GopMHU KIIITHH
(hibpoObacTHUHOTO PALy HEe Oy BHUSABJICHI.

VY II rpyni TBapWH NpH BUKOPHUCTaHHI arjIiKariii-
HOTO COpOEHTY OIIKOBa paHa Mo BCii CBOIHM MOBEpXHIi
HE MICTHJIa THIHHO-HEKPOTHYHOTO AETPUTY. Bix3zHaua-
nocst popmysanns I'T, sika Masia 3epHUCTHI BUTIIAL. 3
KpaiB paHH, a B YaCTHHI CIIOCTEPEXKEHb, TPOTATOM YCh-
oro paHoBoro nedekTy, BijOyBasacs emiTesizamis.
MIiKpOCKOMIYHO y MEHIIIH YacTHUHI TBapuH y paHi
30epirajiacs HEBEJIMKa 30Ha HEKpo3y. Y OuiblIocTi

CIIOCTEPE)KEHb 3aMaJbHUI MPOLEC XapaKTECpU3yBaBCs
3MiHOIO (a3 ekcyaarii ¢azoro mpoidepartii. Y ckiami
3ananpHOrO iH(piIMBTpaTy cepex HI' y Benmkiit Kimb-
KOCTi BHU3HaAJamcs Makpodaru. Born Oynmn QyHKITio-
HAJIBHO aKTUBHUMH, TIPO IO CBIAYIIIN BEUKI pPO3MipH
Ta CBITJIa HUTOIUIa3Ma [uX KiIiTHH. PopMyBaHHS B paHi
nimMdornaazMounTapHuX iHQIUIBTPATIB, y MOEAHAHHI 31
3HAYHO BHPAXECHOIO Makpo(aralpHOIO peakliero, 3a-
BEpLIYBaJIO [TOBHE OYMIIECHHS PaHM Ha JAHOMY eTarri
penapaTHBHOTO MPOLIECY.

VY tBapuH II-i rpynu, sikux JiKyBanu Mas3o 3 cy-
nbdaziazuHoM cpibna, Ha 14-y noOy JKyBaHHS OMi-
KOBa paHa Oyja OdYHMIIEHA BiJ THIHHO-HEKPOTHIHOTO
nerpury. [1o kpasx panu Bi3yamnizysamucs octpiBmi ['T,
Bi3HauUajacs KpaioBa ermiTemizamis. MiKpOCKOmiYHO
TpuBaso no3piBaHHA [T, mo Bupaxamocs y Hapo-
CTaHHI KIJTBKOCTI KOJAreHOBHX BOJIOKOH, SKi (op-
MyBalld BIIOPSAKOBaHI IyYKH, 3MEHIIEHHI KiTBKOCTI
CYAMH 1 KIITHHHHX eneMeHTiB. Cepell OCTaHHIX Tepe-
Bakanu (ibpobnacty, 3'sBisucs ¢idporuru. I[lepu-
BaCKYJIIPHO BHUSBJISUTUCS. HEBEJIMKI JIIM(OTLIa3MOIUT-
paHi iHQIIBTPATH 3 TOMIIIKOI OKpeMHUX Makpodaris i
HI'. ¥V Ounblniii 4acTHHI CIOCTEPEKEHb 10 TAHOIO
TEpMiHY 3aBepIIryBaBcs mpoiec Gidporuasii, perpecy-
BN Ta 3HHWKaIM CYIWHH, TOOTO Majo Micue yTBO-
PEHHS CHOJIyYHOTKaHHHHOTO pyOus, Big3Havamacs
ioro kpaiioBa emitemnizaris. EmitemianpHuit iact OyB
MIOTOBIIEHNM, HE MaB YiTKO BUPaKCHUX IIAPIB.

Ha 21-y moby B HemiKoBaHHX TBapHH, MaKpPOCKOIIi-
YHO, OITIKOBa paHa Oyjia OYHIIeHa Bil THIHHO-HEKPOTHY-
HOro netputy. HaOpskimicTs 1 rimepemis MSIKMX TKaHHH
OyJ1a He3HAYHOH. MIKPOCKOIMIYHO BiJ3HAYAIN MTOBHE BiJIl-
TOPTHEHHS 30HU HeKpo3y. OHaK y TIMOOKHX Iapax Je-
PpMU 30epiraiocsi 3anajieHHs], Y BUTIISII BOTHUIIEBUX CKY-
mueHb HI. Y cyamHax MIKpOLMPKYJISITOPHOTO pycia epu-
TpO- 1 JIEWKOCTa3W BiI3HAYANUCS PIOKO, IHQPLIBTpAIis
CYIMHHUX CTIHOK OyJa ciabKo BHPaKEHOIO Ta HEHOCTiH-
Hoto. bazanpHi MeMOpaHu cywH Oyir AEIIO MOTOBIIICHi, a
SHIOTeiH CyInH akTUBHO Tpoidepysas. Y I'T, mopsn 3i
3MEHIICHHAM 3alaIbHUX 1 IUPKYIATOPHHUX IOPYIICHb,
30UTBIIIIACS. KUTBKICTh KOJIATEHOBHX BOJIOKOH, YaCTKOBO
PEAYKYBAIUCS CHHYCOIIHI KaJISIpH 1 3MEHIITYBaJIacs! KiJlb-
KiCTh KaMOlaJIbHUX KIITHHHHX eJleMeHTiB. Enitemanbauii
pereHepar OyB JEII0 TOTOBIICHUM, TOPIBHSHO 3 MPHJIET-
JIMMU JIUTSIHKaMH 1HTaKTHOT LIKipH, HOro [apy He MaJi Yi-
TKOTO JuieperttiroBanns. EmiTemizariis mMana HeCTIMKU
XapakTep 3a paxyHOK MOBiIbHOTO J1o3piBaHHs I 'T.

VY II rpyni 10 aHOTO TEpMiHY paHa emiTeri3yBa-
JIacsi MOBHICTIO, OyJH BiICYTHI HaOPSIKIICTH 1 Tinepemis
M'SIKUX TKaHWH. Y OUTBIIiI YaCTHHI CIIOCTEPEKCHD Bifl-
OyJ10Cst 3arO€HHS PAHOBOTO Ie(PEKTY 3 YTBOPEHHSM CIIO-
JIYYHOTKaHHHHOTO PEreHepaTy Ta Horo emiTerizaliero.
EniTeniansHuii maacT 3a TOBITMHOIO HE BiAPI3HABCS Bijg
TaKOTO B IHTAKTHUX JTUISTHKAX, MaB YiTKO TU(EPEHITii0-
BaHi mapu. IIpomideparuBHa akTUBHICTH B 6a3aIbHOMY
mapi emigepmicy Oyna 3HIDKEHOIO 1O HOPMAaJbHOTO
piBHSL. Y IESKHX CHOCTEpeXEHHIX 30epiraBcsi HEBENH-
KAl paHOBHH JedekT, 3amanbHa iHQUIBTpamis Ipu
oMy OyJia BiZICyTHBOIO. Y Kpasix Ta Ha 1Hi panu ['T
XapakTepu3yBaiacs 103piBaHHSIM, MiCTHJIA BEJTUKY KiJIb-
KICTh KOJIAareHOBUX BOJIOKOH, SIKi Oynu chopMoBaHi y
nyukd. Cepex KIITHHHUX €JIEMEHTIB IepeBa)kann
KIITHHU (iOpOOIIACTHYHOTO PSIy, TAKOXK BU3HAYAIIUCS
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Makpodaru ta jnerikormtd. Cymuau I'T Oynu 31e6inb-
II0TO CKOPOYEHi.

VY III-i1 rpymi Ha 21-y 100y JiKyBaHHS CIIOCTEpi-
TaJli eTiTeNi3allii0 PaHOBOI MOBEPXHi. Y OUIBIIIH Yac-
THHI cioctepexkers y I'T mporpecysas mporec ¢idbpo-
TUIasii, perpecyBaiii ¥ 3HUKAIU CyIUHH, Majo MicIe
YTBOPEHHS CHOJIYYHOTKaHWHHOTO pyOIs. BusHayascs
eniTeNialIbHUN pereHepar, A€o MOTOBIIEHHUIH HOpiB-
HSHO 3 IPWJIETJIUMH JTUITHKaMHY 1HTaKTHOI IIKipH, HOTo
mapu Oynu 6e3 4iTkoro qudepeHnitoBaHHs. Y 6azanb-
HOMY IIapi emiTeNiaJIbHOrO IUIACTy CIIoCTepiranacs
npojipepaTHBHAa aKTHUBHICTh KIITHH 0a3allbHOTO
mapy.

TakuM 4YHHOM, pe3yJNbTATH INPOBEICHOTO IO-
CIIDKEHHS CBiT4aTh, OI0 y TBApHUH, SKi OTPUMYBAIH
aTuTiKaIifHA COpOSHT, PaHOBHUIl IpoIeC XapaKTepu-
3yBaBCs MOCIIAOBHOIO 3MiHO0 (a3 3amaneHHs. o ki-
HIIS NepLIOro TYDKHS THiITHO-HEKPOTHYHI Ta LUPKYJIIs-
TOpPHI 3MiHH B paHi 30epiranucs. Bxe Ha 14-y no0y Bia-
3HAYaNocs 3MEHIICHHS HEHUTPOQiIbHOT CKIIaJoBOI B
3anagbHOMYy 1HOQIIBTpaTi, y TpaHyJsLidHIN TKaHMHI
criocTepirajiacsi iHTeHCUBHA TpoJtidepartiss KIIITHHHAX
eNleMeHTIB (i0poIIacTHYHOro Ta MakpodaraibHOTro
PsIiB, a B pe3yJIbTaTi akKTUBHOTO YTBOPEHHS KOJIareHY
(bopMyBanHcs BOJOKHUCTI CTPYKTYpPH. Y ce e CIPHUIT-
JIMBO BIUIMBAJIO Ha TpoIIlec emiTemi3arii [8].

Lleli ekcieprMEeHT JOBIB, 110 3aCTOCYBaHHS aIlli-
KaIlifHOTO COpPOEHTY 301UIbIy€e MIBUAKICTH 3arO€HHSI
iH(pIKOBaHHUX OIIKOBUX paH TPETHOTO CTYICHSA Y MU-
11eii TOpiBHSHO 3 Cynb(haaia3uHOM cpibia, siKuii 3acTo-
COBYETBCSI TIPH TPAIMLIHINA Teparrii OMKOBUX YIIKO-
JUKEHb, 1110 0YJI0 MiATBEPIKEHO MOPQOIOTTYHUMHU J10-
CHI/DKEHHSIMH. 3 JIiTEpaTypHHUX JKepes BiZlOMO Ipo
no6ivHi eexTH JiKyBaHHs CyibdaaiaznHoM cpibina, a
came: 3aTpUMKa 3aro€HHs paH, aJlepriiHi peakuii Ha
cynb(ania3nHOBI (parMeHTH Ta 3a0apBICHHS CPiOIOM
omikoBoi panu [9,10]. Hamr npenapat BuKITIO9ae BCi i
yCKJIaJAHEeHHs. BiH I1eMOHCTpYe BUpaKeHe 3MEHILICHHS
PaHOBO{ IIOMII Ta PO3BUTOK pEeIiTei3amii MeHII HixK
3a 21-y moOy MicIA oMKy, He 3aJIAIIAI0YH HIIKHX pyO-
iB a00 IHIIUX MOPYIICHB MICIIS 3aTOEHHS.

PesynbraT 1BOTr0 JIOCHIKEHHSI JI03BOJIAIOTH
CTBEPJUKYBATH, 1110 BAKOPUCTAHHS aIlTiKaIiitHOrO cop-
OEHTY SIK HOBOTO TEPaIrieBTUYHOrO 3aco0y AJisl Miciie-
BOTO JIIKYBaHHS ONIKOBOi paHH, iH(QIKOBAaHOI CHHBO-

THIHOIO MATMYKOI0, € MIEPCIICKTUBHUM METOJIOM 11 JIi-
KyBaHHsA. O HAK MOTPiOHI MOIaNbIi KOMITIEKCHI T0C-
JIKEHHS 1T BU3HAYEHHS MEXaHIi3MiB Jii HOBOTO aIl-
JKaIiitHOTO COpOeHTY.
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TEXHUMECKUE HAYKH

TI'acanoe X. I11.,

aovionkm, HYT'3Y,

Knrouka I0.11.,

0.M.H., C.H.C., HaYanbHUK Kagedpwl, HYI[3Y

OLEHKA D®®EKTUBHOCTHU TYIIEHUS ITOKAPOB C HCITIOJIb30BAHUEM
TEIIJIOBU30POB

B pa60Te IMOKa3aHOo, YTO MEKAY y6I>ITKOM OT HoXapa U BpEMCHEM 10 €ro JUKBUAAUUW WU JIOKAJIU3alnuu
OTCYTCTBYET KOppeCIsIIMOHHAsA CBA3b. HpOBe;[eHa OKCIICPTHAsA OLCHKA PE3YJIbTATUBHOCTH HCIOJb30BaHUA

TCIJIOBU30POB IIPU MOXKapax.

IMomyqens! oneHkH 3(GEKTUBHOCTH TYIICHHMS TI0XKapOB C MCIOOJIb30BAHUEM TEIUIOBH30POB IO KPUTEPHIO
TUTOIIAIA TI0’Kapa M BEPOSITHOCTH €T0 JIOKATM3ALNH, TUKBUAANNH. [IpoBeieH KOMIUIEKC SKCIIEPIMEHTANILHBIX HC-
CJICZIOBAHUH 110 OTIPENETICHUIO TEMIIEPATYp MPH MOXKAPEe U €0 BO3/ACHCTBIM Ha BHEIIHIE KOHCTPYKINH, BO3/CH-

CTBHIO OITACHBIX q)aKTOpOB MoKapa Ha OCTCKJICHHUC.

KiaroueBsbie ciioBa: ToXKap, TCIJIOBU30P, ITOBLIIICHNUC 3(1)(1)6KTI/IHOCTI/I TYLICHUS, BEPOATHOCTD.

Yu.P. Kluchka,

Doctor of technical sciences, senior researcher, head of the Department, NUCDU

Kh.Sh. Hasanov,
PhD student NUCDU

ESTIMATION OF EFFICIENCY OF EXHAUSTING FIRE WITH USING HEATERS
The paper shows that there is no correlation between the loss from the fire and the time before its elimination
or localization. The expert evaluation of the effectiveness of the use of thermal imagers in fires is carried out.
Estimates of the effectiveness of fire extinguishing using thermal imagers have been obtained by the criterion
of the fire area and the probability of its localization, liquidation.
Keywords: Fire, thermal imager, increased quenching efficiency, probability.

ITocmanoeka npoénemet. Bo MHOTHX cdepax ne-
ATEJBHOCTHU YeJIOBEKa BCE yallle MPUMEHSIOTCS CIeIH-
aNM3UPOBAaHHBIE YCTPOMCTBA, KOTOPHIE MTOMOTAIOT Ye-
JIOBEKY TIPH BBITIONHEHUH TEX WIIH HHBIX pabor [1-6].
OmHUM U3 TaKUX SBISIETCS TEIUIOBU30D, IPUMEHEHHUE
KOTOPOT'O BO3MO>KHO IPH TYIICHUH H0XapoB. OqHAKO
poOIIeMoil SBIISETCS OTCYTCTBHE HOPMAaTHBHOM 0a3bl
[0 X NPUMEHEHUIO M PEKOMEHJALUI 0 NpHUMEHe-
HHIO.

Ananuz nocinedonux ucciedosanuit u nyoauxa-
yui. B pabote [6] mpoBeneH AeTambHBIN aHAINA3 UCTIO-
JI30BAHUS TEIUIOBH30POB NPH TYIICHHUHU IOXKapoB. B
paboTe Mmoka3aHO, YTO OTCYTCTBYIOT HAy4HO OOOCHO-
BaHHBIE PEKOMEHAAINH KacaTeIbHO TAKTHYECKUX AeHh-
CTBUH Ha OCHOBE aHaiu3a WH(paKpacHOro m3odpaxke-
HUS, KaK MPH TYIICHUH TOXapa, TaK ¥ IpPU €ro pas-
BEJIKE.

Hecmotpst Ha paboTsI [7-16], ocTaeTcst OTKPHITHIM
BOIIPOC TI0 OLleHKe 3(p(HEeKTUBHOCTH NPUMEHEHUS Tell-
JIOBU30POB IIPH TYIIEHUH T10’KapOB.

IlTocmanoska 3adauu. 1lensio paboOTHI sBISETCS
oleHKa 3(GQEKTUBHOCTH TYIIEHHS MOXApPOB C HCHO-
OJIb30BaHMEM TeTIOBH30pOB. IIpu 3ToM HE0OX0oAMMO

OTIPEICNIUTh KPUTEPHH, IT0 KOTOPHIM HEMTOCPEICTBEHHO
OyneT onpenemsThes qanHas 3PpEeKTUBHOCTS.

H3noscenue ocnoenozo mamepuana. OlLEHKa
3¢ peKTUBHOCTH TyLICHUS MO’KapoB MOJKET
HPOBOJHUTCS MO Pa3IHYHBIM KPUTEPUSIM, a IMEHHO:

. KOJIMYECTBO JKEPTB Ha II0Kape;

. MaTepuaabHbIA ymepo oT moxapa;

. BpeMs JIOKAIN3AIMU U TYIICHHS T105Kapa;

. KOJIMYECTBO MOTPAUYCHHBIX OTHETYIIAIINX
CPE/CTB;

. TUTOIIAb MTOXKapa U Jp.

Jng Toro 4ToOBI ONIpERENIUTHCS C KpUTEpUEM
OIIEHKH J(QQPEKTUBHOCTH TYIICHUS HEOOXOIUMO
MPOAHAIU3UPOBATh CTATUCTUKY MOXapoB. JlaHHBIN
anamu3 [17] mO3BOMMI  MOCTPOWTH  CIEAYIOIINE
3aBHCHMOCTH BPEMEHH [0 JIOKAIM3alUH MOoKapa OT
BpeMEHH 10 HpHUOBITHS OT MOMEHTa  €ro
BO3HMKHOBEHHS (pHC. 1) M BpeMEeHH 10 JIMKBHIALNU
MoXapa OT BPEMEHH JI0 JIOKAJIM3alui OT MOMEHTA €ro
BO3HHMKHOBEHHS (pHC. 2).
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Puc. 2. — 3asucumocms epemernu 00 Jzukeudauuu nooafcapa on 6pemenu 00 JloKaiuzayuu om momerma eco
B603HUKHOBCHUA

Ha ocnoge ananm3za 6onee 50000 moxapos B [18],
YCTaHOBJICHO, YTO CllydaiiHas BeJIWYUHA BPEMEHH [0
MOMEHTa MpPUOBITHA, JIOKANIW3ALUM M JIMKBUAALMU
MO>KET OBITh OIMCaHa pacrpeseneHueM Paes

2
f(t;) =n—T2-exp —T—TZE , tef0Ho0). B

Taxxe IIOKa3aHo, 4TO cnyqaf/iHaﬂ BCJIMUMHA BpPC-
MEHH BBHIIIOJIHEHHS TOM WM MHOM orepanuu BO BpEMA

JUKBUAANNY TI0Kapa MOXKET MMETh 3HAUCHUSI MaTeMa-
TUYECKOTO 0KUJIAHUS U JUCTIEPCUU B COOTBETCTBUEM C
BBIpaKEHUEM

o, =0914y, +8747, 1, [2813759] ©@

Takum  oOpa3oM  OAZHMM W3  KPHUTEPHEB
3¢ PEKTUBHOCTH UCIIOIB30BAHMS TEIJIOBH30POB MOXKET
OBITb ~ BEPOSATHOCTD  JIOKAJW3ALWH, JHKBUAALIMA
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mokapa, KOTopas ONPENEIACTCS B COOTBETCTBHH C Ha puc. 4 npuBeneHa 3aBUCUMOCTE BEPOSTHOCTH
BBIPDAKECHUEM BBIIIOJTHEHUS OII€pallui OT MaTEMATUIE€CCKOTO OXKHaa-
2 HHUSA 1 BpEMEHU B COOTBETCTBUH C BBIPAXKEHUEM
T 3
F=l-exp|—-— | Flui -z 0)-Fluit)
4p; TF = : ’
Flui;t)

TAC Z — BpeMsl, KOTOPOC 3KOHOMUTCS MPH UCIOJIb-

Ha puc. 3, B cootrBerctuu ¢ (2) u (3), mpuBeaeHa
30BaHUU TEIJIOBU30POB.

3aBUCHUMOCTB BEPOSITHOCTH BBIIIOJIHEHUSA OII€pAIIUU OT
MaTEMATUIECKOT0 OKUJaHUA U BDEMECHU.

L, MUH. ¥ 0 , T MHH.

Puc. 3. — Bepossmnocme evinonnenus onepayuu om  Puc. 4. — Omnocumenvhoe usmeHenue 6eposmHocmu
MAMEMAMUYECCKO20 OACUOAHUS U 8PEMEHU BbINOIHEHUSI ONEPAYUL 0T MAMEMAMUYECCKO20
odicudanus u epemenu (Z=3 muH.)

Ananus puc. 4 TOKa3bIBAET, YTO BENMYMHA Y  TEIJIOBU30DA, IO UX MHEHHIO, MOXKET COKPATHTD HA BE-
nuuuHy 710 10 MEHYT BpeMsi OT MOMEHTa BO3HUKHOBE-

OPHHUMAET MAaKCUMATbHBIC 3HAYCHUS IPU MAJTBIX 3HA-
HUSI JI0 ero TymeHus win xe 1o 10-15%.

YEHUSIX BPEMEHHL.
DkcrepTHas OlleHKa (AaHKETUPOBAHUE COTPY/IHH- Ha puc. 4 u 5 TpuBEIEHb 3aBUCHMOCTH

koB ['CUC VYkpawHbl) MoKaszajia, 9To HCMojb30BaHue  NSMCHCHHA BCPOATHOCTH BBITIOJHCHUA ONCpALMK B
3aBUCHMOCTH OT MAaTE€MaTHYECCKOTO OXHIAHUS U

BPEMCHH OT Ha4daJia IoxKapa.

0
80 70 60 50 40 30 7’C,MI/IH.
L ,MHUH. 1

Puc. 4. — H3menenue gepoamnocmu ulnoIHeHUs. Puc. 5. — H3menenue eepoamuocmu bInOaHeHU
onepayuu 8 3a8UCUMOCIU 0N MAMEMANULECCKO2O0 onepayuu 6 3a6UCUMOCIU O MAMEMAMUYECCKO20
0JCUOAHUSL U BPEMEHU OM HAYANA NOJICAPA: odcudanus u epemeru om Havana nosxcapa: 1 —2=10

1— /Ji* =0,9/Ji 12— /Ji* =O,85/Ji Mun.; 2 — 7= 3 MuH.
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Takum 00pa3oM, yCTaHOBJICHO, YTO BEPOATHOCTH  IOKa3aj, YTO CpPEIHHE IpsMBbIE YOBITKH OT IOXapa
BBITTOJIHEHHUS OIIEpPallii MOXET YBEIHMYMBATHCA Ha  cOCTaBIAOT 21,6 ThIC. TpH., a KocBeHHBIE 90,4 THIC.
BenmmunHy 110 0,25. TpH.

OmHMM W3 BaXHBIX IOKa3aTeled I0XapoB Ha puc. 6 mpuBeneHb! TOYKH, KOTOPBIE OTPaXKaIoT
SBIIETCS YIepO OT HUX. AHAJIM3 CTATUCTHKY [IOKapOB  yIIepO OT MoXapa M BPEeMeHs JI0 ero JIMKBUIALUH.

10000 M. TBIC I'PH - .
y . .
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100

e see W
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10 —
1 - e -l Ty » MHH.
1.00 10,00 100,00 1000,00
Puc. 6. — 3asucumocmo ywepba om spemenu 00 TUKSUOAYUU ON MOMEHMA €20 603HUKHOBEHUS
Bri6opka u3 6osee 50000 noxxapos Gbl1a pa3doura n=33- Ig(N) +1. (5)
Ha JMANa3oHbl ¢ TPaHUYHBIMUA  3HAYEHUSAMH
(’C i(min) T i(max) /> ACXOZA U3 CIICNYIOMIETO BhIPAKeE- Ha puc. 7 mnpuBencHbl INOJNY4YEHHBIE CPEIHUE
wst [19] 3HA4YEeHUS MaTepUaAIbHOTO yIiepba OT BpeMeHH /10 JIHK-
BHJIAITUH TTOXKapa.
1400 Mcp, TBIC. T'PH.
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Puc. 7. — 3asucumocmsv cpedneti senuuunbl MamepuaibHO20 yuwepoa om epemeHl 00 JUKSUOAYUU Nodlcapa

AmnHanu3 puc. 7 MOKa3bIBAET, YTO OTCYTCTBYET KOP-  HPOIOPLHHOHAIBHO KBaApaTy BPEMEHH IPH KPYroBOit
persiLus MKy BeIMYMHAMHU MaTepuaibHOro yuepba  dopme noxapa
Y BPEMEHH [0 JIMKBUAANNH MOXKapa.

B cBsi3u ¢ 3TH mpoBeneM OLEHKY BIHSHUS H3ME-

HEHUsI BPEMEHH JIOKAIN3alii W JUKBUIAINH TOXKapa
Ha MaTepHajbHBIN ymepOd depe3 IUIOMAAb IOXKapa.
[Tnomans mokapa npsiMo MPOIOPLMOHANBEHO 3aBHCUT
OT BPEMEHH ITIpH NPSIMOYTOJILHOH (opMe mokapa Wiu

S, =w-nR?, ®)
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rae Rnf pagmyc moxapa; w — KOd(pQHUIUEHT,

KOTOPBIH 3aBUCHT OT (YOPMEI TIOKapa.

Pagnyc moxapa mocie 10 MuHYT CcBOOOJHOTO
pa3BUTHsL  ONpenesieTcsi B COOTBETCTBUM  C
BBIpaKEHUEM

R, =0.5V,-10+V, -(z,,-10), (7)

\VA

JUHEHHas CKOpPOCTb PpaclpOCTPaHEHUS

Torma mpu KpyroBoi (Gopme ToXkapa IUIOIIAIh
OyzeT oIpenensaThCs BEIpaKCHUEM

2
Sn =W- 7T(V7 (Tc@ - 5)) .

Ha puc. 8 npencraBieHsl 3aBUCHMOCTH TUIOLIA I
MOXapa W BEPOSATHOCTH JIOKAJIM3ALUK OT BPEMEHH, a
TaKke OTHOCHUTEIBHO H3MEHEHHE 3THX IOKa3aTeiei
ipu U3MeHeHnu Z (puc. 9).

JI
noxapa; T, — BPeMs CBOOOHOTO pa3BUTHs TOXKapa.
2 | | | | | F
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Puc. 8. — 3asucumocms nrowadu noscapa u

6EPOSMHOCMU JIOKAIUZAYUU ONlt 6PEMEHU.! 1- S, 2-

S|z:3; 8- F‘ F‘

u=a7' 3" Mcaa’

Ananu3 puc. 9 TOKa3pIBaeT, YTO INPHUMEHEHHE
TEIJIOBU30POB MOXET MPUBOIUTh K COKPAIICHUIO
wiomand passurus noxapa ot 5% npo 100% wu
MOBBIIICHUIO BEPOSTHOCTH JIOKAJIHM3ALMK T0Kapa /10
10% B nnTepBane BpemMenu 10 60 MUHYT.

[TockonbKy MpUMEHEHHE TEIJIOBH30pOB TpeOyeT
HaJIM4Ms HAy4YHO OOOCHOBAHHBIX PEKOMEHJAIHS, HO-
MOTPaMM H T.J., A7l HOATBEP)KICHUS MaTEMaTHIECKUX
Mojiesieli morydeHHbIX B [7, 18], ObuT poBeIeH KOM-
IUIEKC SKCHEPUMEHTANbHBIX UCCIEN0BaHUN MO: Ompe-
JICICHHUIO TeMIepaTyp MpU NoxkKape U ero Bo3AeicTBUN
Ha BHEITHHE KOHCTPYKLMH (B YCJIOBHSIX MOXapa); BO3-
JISWCTBHIO OTIACHBIX (PAaKTOPOB TOXKapa Ha OCTEKIJICHNE
(;raboparopHasi ycTaHOBKa); M apyrue. B pesynbrare
OBUIO YCTAHOBIJIEHO, YTO OTHOCHUTEJbHAs pa30eXHOCTh
MaTeMaTHYECKOW MOJIENIN M SKCIIEPUMEHTAIbHBIX JaH-
HBIX HE TpeBbImaeT 26%, 9To SBISETCS MPUEMIIEMBIM
Pe3yIBTaTOM ISl TAKOTO POJIa HCCIIEIOBAHUIM.

Bui600wi. B pe3ynbTare npoBeeHHOM paboThI:

[ MTOKa3aHO, YTO MEXIy YOBITKOM OT TOXKapa
W BpEMEHEM 10 €ro JMKBUJAUUHU WIH JIOKaJU3aluu
OTCYTCTBYET KOPPENSLIMOHHAS CBS3b;

. MIOJIy4Y€HBI OLICHKHU 3¢ heKTUBHOCTH
TYILIEHUS [10XKapOB C UCIOJIb30BAHUEM TEINIOBU30POB

9 2
3 4 Z,MMH. § ¢ T, MUH.
Puc. 9. — Omnocumenvroe uzmenenue niowaou

nostcapa u omrocumeslbHoe UsmMenerue
6EPOSMHOCMU JIOKAIUZAYUU ONl 6PEMEHU U

eenuyunbl 2. 1 — YEes 2 - Ys

10 KPUTEPHIO IUIOMIaIN IoXKapa W BEPOSITHOCTH €ro
JIOKaJIN3AIMH, TUKBAAALIH;

. IpoBezeHa 9KCTIepTHAs OLICHKa
Pe3yIBTaTUBHOCTH MCIOJIb30BAHUS TEIUIOBU30POB MPH
mokapax ¥ YCTaHOBJIEHO, UYTO HCIOJIb30BaHHE
MOCTIETHUX MOXKET COKpaTHTh Ha BenuuunHy 10 10
MUHYT BpeMs OT MOMEHTa BO3HHKHOBEHHS A0 €ro
Tymenus wim xe a0 10-15%;

. MPOBE/IEH KOMIUIEKC 3KCIIEPHUMEHTAIbHBIX
HCCIIeIOBAaHUN 10 ONpPENENIECHUI0 TeMIEPaTyp NpH Mo-
JKape U ero BO3JEHCTBUU Ha BHEIIHHE KOHCTPYKIIMU,
BO3/ICHICTBHUIO ONMACHBIX (PAKTOPOB IOXKapa Ha OCTEKJIe-
Hue u apyrue. [Ipu 5ToM oTHOCHTENIEHAS Pa30EKHOCTh
MaTeMaTUYECKON MOJIENN U IKCIIEPUMEHTAIbHBIX JaH-
HBIX He IpeBblmaet 26%.
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ANALOGOWE METODY KWADRATURY KOLA

Abstrakt. Kwadratura kota czy rozprostowanie okregu jest nieustajgcym wyzwaniem dla ludzi od kilku
tysigey lat. Pod koniec XIX wieku stato si¢ jasne, ze jest niemozliwe dokona¢ doktadnej klasycznej kwadratury
kota. Jednak zawsze da si¢ wykona¢ w miare dobre jej aproksymacje. Praca przedstawia nowe metody takich
konstrukcji geometrycznych. Metody te moga by¢ zrealizowane w postaci prostych przyrzadow.

Stowa kluczowe: ekierka, liczba pi, koto, kwadrat, przyrzad, tangens, wzorzec

SQUARING THE CIRCLE USING ANALOG METHODS

Abstract. Squaring the circle and rectification of the circle has been a permanent challenge for human beings

for over a thousand years. In the late 19th century, it became clear that the squaring of the circle was impossible
to accomplish using classical approach. However, it is always possible to do a good enough approximation. This
work presents new methods to perform such geometrical constructions. The methods can be applied to constructing

simple geometrical devices.

Keywords: circle, device, number pi, set square, square, tangent, template

1.  Wprowadzenie

Jeden z postulatow Euklidesa powiada, ze ,,przez
dwa nieidentyczne punkty przestrzeni przechodzi tylko
jedna prosta”. Takie sformutowania i cale rozumienie
geometrii polegaja wihasnie na tego typu abstrakcji.
Euklides nie méwi tu nic o samym rysowaniu, np. jak
gruby ma by¢ rysik otowka, aby sprawnie

przeprowadzi¢ lini¢ prosta migdzy danymi punktami.
W takim tez sensie nalezy rozumie¢ zadanie
kwadratury kota. Trzeba w nim zbudowaé kwadrat o
réwnym polu, jakie ma dane koto. Kwadrat taki nalezy
wytyczy¢ uzywajac tylko cyrkla i linialu bez podziatki.
Archimedes wykazat, ze bok takiego kwadratu wynosi
pierwiastek arytmetyczny z liczby pi (n) razy promien
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kota (r). Tak wiec pole takiego kwadratu o boku r/m,
a i zarazem pole kota, to jest szeroko znane nr?. Od roku
1882 wiadomo, ze zadanie klasycznej kwadratury kota
nie da si¢ rozwigza¢. Bowiem w tym to wlasnie roku
niemiecki matematyk Carl Louis Ferdinand von
Lindemann opublikowat prace, w ktorej wykazat, ze
liczba pi (m) jest liczba niealgebraiczng [1]. W
konsekwencji tej wlasnosci liczby pi, nie da si¢ jej
zbudowaé  geometrycznie. Kladzie to  kres
konstrukcjom kwadratu cyrklem i linijka, ktérego pole
jest rowne polu z goéry zadanego kota.

Innego rodzaju jest geometria niewlasciwa,
zwykle oparta na urojonych dogmatach typu ,przez
trzy nieidentyczne punkty przestrzeni przechodzi tylko
jedna prosta, jesli jest ona dostatecznie szeroka”.
Oczywiscie jest to zart, a zrazem prawda, jesli linia
prosta to rzeczywiScie w miar¢ szeroki pas
plaszczyzny. A tak nie jest. Zazwyczaj na takich
postulatach opiera si¢ wiele ,,genialnych” odkry¢
kwadratury kota dokonanych przez niefrasobliwych
amatorow. Czgsto w takich ,,dzietach” wlasnie istotna
jest grubos$¢ rysika otdwka czy wlasnos¢ tasmy
mierzacej dhugo$¢ okrggu. Zatem odkrycia te sg z
gruntu falszywe (zwykle ich autor popehnia zasadniczy
btad) lub w najlepszym razie sg to juz znane lepsze czy
gorsze  aproksymacje  rozwigzania  problemu
kwadratury. Oczywiscie nie ma nic zdroznego w
konstrukcjach przyblizonych.

Dopuszczenie innych elementéw do konstrukeji
lub zmiana jej warunkow pozwala wyznaczy¢ kwadrat
o takim samym polu co ma kolo. Juz w starozytnej
Grecji znano co najmniej dwa sposoby dokonania
kwadratury kota. Jednym z nich jest spirala
Archimedesa [2, 3], za$ drugim kwadratrysa Hippiasza
[4]. W obu wypadkach sa to krzywe i wymagaja
odwzorowania kota. Jednym z ograniczen w klasycznej
kwadraturze kota, poza uzyciem tylko cyrkla i linijki,
jest wykonanie procesu w skonczonej liczbie krokow.

Stosujac  spirale Archimedesa c¢zy kwadratryse
Hippiasza w sumie, wykonujemy ciagly proces
(nieskonczong liczbe krokow) przy konstrukeji

pozadanego kwadratu.

Innym zagadnieniem zwigzanym z kolem jest
wyznaczenie dlugosci jego obwodu. Czesto ta
konstrukcja jest nazywana wyprostowanie

(rektyfikacja) okregu. Jest ona roéwnowazna
kwadraturze kota. Jak wykazat Archimedes, pole kota
to pole trojkata prostokatnego o bokach przy kacie
prostym réwnym r oraz 2mr, gdzie 2mr to wlasnie
dlugo$¢ okregu. Mamy bowiem zalezno$¢: pole
kota=pole trojkata = 1 * Zzﬂ =mr?.

W tej pracy podane sg dwa sposoby dokonania
(przyblizonej) kwadratury kota oraz przez analogi¢
podobne dwa sposoby rozprostowania okrggu. W
sumie przedstawione sa tu narzedzia. Mozna rzec
ekierki, podobnie jak w przypadku ekierki Binga [5, 6],
ktore ulokowane w dowolnym kole wskazuja bok
szukanego kwadratu, czy to dla kwadratury kota czy dla
rektyfikacji okregu.

2.  Przyblizona kwadratura kota

Metoda A.

Metoda tu przedstawiona opiera si¢ na juz
»dokonanej i zapamigtanej” kwadraturze kota. Istnieje
wiele technik dokonania kwadratury kota. Oczywiscie
nie w sposob klasyczny, z uzyciem tylko cyrkla i
liniatu, a innymi sposobami, chociazby spirala
Archimedesa. W sumie ludzko$¢ zajmuje sig
zagadnieniem kwadratury kota ponad 4 tysigce lat i
mamy zapewne niezte wzorce. Wlasnie wzorce.
Podejscie jest nastepujace. Utrwalamy dokonang
(znang) kwadratur¢ kola jako wzorzec (kalke).
Powiedzmy w kwadracie jednostkowym na jednym z
jego bokow zaznaczamy punkt, w ktorym ten bok
przecina si¢ z okrggiem kota. Ze $rodka kota
prowadzimy prosta przechodzaca przez punkt
przecigcia okregu z kwadratem. Ten punkt przecigcia
jest odwzorowany na zadany okrag kota, dla ktorego
szukamy kwadratu. Kwadratury kot dokonujemy na
bazie wzorca i skalowania do aktualnej sytuacji. Tutaj
jeden kwadrat traktujemy jako wzorzec dla kwadratury
kota. Popatrzmy na zamieszczong ilustracj¢ na
Rysunku 1. Mniejszy kwadrat oraz okrag pozwalaja
wyznaczy¢ punkt A na duzym okregu. Lokalizacja tego
punktu okre$la jednoznacznie bok szukanego
kwadratu. Pozostale potrzebne punkty leza na
przekatnej kwadratu (punkt B) oraz promieniu kota
(przecigcie promienia z okrggiem, punkt C). Odcinek
CB jest potowa boku wyznaczanego kwadratu.

/\\

N

/

\/

Rys. 1. Wzorcowy kwadrat (maty) pozwala dokonaé kwadratury kota (duzego).
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Metoda B

Rozpatrzmy sytuacj¢ jak na Rysunku 2. Mamy na
nim okrag kota i zaznaczony kwadrat. Kwadrat ten ma
takie same pole jak dane koto. Jest on jego kwadratura.

A B
C
Ya
(0.4
y

Rys. 2. Kwadratura kota za pomocq tréjkqta prostokgtnego o bokach xa i Ya.

Tu dla rozwazan przyjmujemy, ze koto jest
jednostkowe (r=1). Otrzymane wyniki sg prawidlowe
Vm ﬁ)

2’2

dla dowolnych két. Wspoétrzedne punktu B to (
oraz C ( 0, g) Teraz wyznaczymy potozenie punktu A

o wspotrzednych (x4, v,). Z réwnania kota x? + y?

1 oraz z tego, ze y, = g dostajemy warto$¢ x, =

%. Prosta przechodzaca przez $rodek okregu oraz

punkt A ma zawsze takie same nachylenie. Tutaj
méwimy o relacji koto-kwadrat, gdzie obie figury majg

takie same pola. Oznaczmy ten kat przez a.Innymi

stowy zachodzi nastgpujaca zalezno$é¢ tga =Y _

Xa
N Ta warto§¢ w przyblizeniu jest réwna
1.9130583802711, a odpowiadajacy jej kat wynosi
62.4°. Warto§¢ tga  przyblizymy utamkiem

fancuchowym. Dla 9 pierwszych jego warto$ci mamy
[1; 110 1 1 126 3 45 7] oraz redukty odpowiednio z
licznikami 1, 2, 21, 23, 44, 5567, 16745, 759092,
5330389 oraz mianownikami 1, 1, 11, 12, 23, 2910,
8753, 396795, 2786318. Zatem warto$¢ tangensa
mozemy zastapi¢ zwyklym ulamkiem. W sumie
proporcja dwoch liczb naturalnych przyblizamy jego
warto$¢. Daje to moznos¢ zbudowania ekierki o bokach
w takich proporcjach jak licznik (ya) do mianownika
(Xa). Potrafimy wyznaczy¢ potozenie punktu A.
Ekierka taka pozwala dokonywaé przyblizonej
kwadratury danego kota. Z rownania na tangens tatwo

e m=4(1——
tgca+1
zalezno$ci mozemy szacowac dokladnos$¢ kolejnych
przyblizen utamkami. Tak na przyktad przyblizenie w
proporcji  44:23 prowadzi do Yo o B o

tga = Z =~ " =~
1.91304347826087 i to daje m=
3.14158215010142. Tak wigc jak zbudujemy ekierke
0 bokach w proporcji 44:23, to jej zastosowanie do
wykonania kwadratury daje liczbe pi z czterema
poprawnymi miejscami (3.1415).

jest  wyliczy¢, ), za$ z tej

3. Przyblizone rozprostowanie okregu

Metoda C

Zagadnienie rozprostowana okrggu i kwadratura
kota sa zadaniami rownowaznymi. Majac rozwigzanie
jednego z tych problemow automatycznie mamy
rozwigzanie drugiego zadania. Wynika to z
wspomnianych juz osiggnie¢ Archimedesa. Tutaj
rozprostowanie okrggu zdefiniujemy jako wyznaczenie
kwadratu o takim samym obwodzie co obwdd danego
kota. Oczywiscie taki kwadrat ma pole mniejsze od
pola kota. Z drugiej strony majac dtugos$¢ okregu tatwo
jest zbudowac¢ kwadrat o takim samym polu. Wymaga
to zbudowania odcinka o dtugoséci /. Do rektyfikacji
okregu, a tu do zbudowania kwadratu o obwodzie
rownym dtugosci okregu, uzyjemy takiej samej metody
jak w przypadku kwadratury kota (Metoda A). Zatem
uzyskujemy i ,zapamigtujemy” takie rozwigzanie
geometryczne, ktore daje rozprostowanie okregu.
Mamy je w formie kwadratu. Jego obwod ma taka sama
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dlugos¢ jak okrag. Dalej postgpujemy doktadnie
identycznie, jak to pokazano na Rysunku 1. Nasz punkt
A przesunie si¢ teraz blizej rogu kwadratu. JesteSmy w
stanie zawsze go wyznaczy¢. Otrzymany kwadrat jest
oczywiscie teraz mniejszy niz w metodzie A dla
kwadratury kota.

Metoda D
Znoéw przez analogi¢ jak w przypadku kwadratury
kota (Metoda B, Rys. 2) dostajemy wspotrzedne

punktow B = (%%) C= (0,%) orazA = <W3>

4 4
Ya T

tga = E = m
przyblizeniu jest to liczba réwna 1.26883638027861.
Wartos¢ te aproksymujemy utamkiem tancuchowym o
9 wyrazach. Dostajemy odpowiednio [1;31211351]
oraz redukty z licznikami 1, 4, 5, 14, 19, 33, 118, 623,
741 oraz mianownikami 1, 3, 4, 11, 15, 26, 93, 491,
584. Teraz podobnie mozemy zbudowaé odpowiedniag
ekierke. Dla jej bokow w proporcji 741:584 dostajemy
przyblizenie dla liczby pi rowne 3.14159192896106.
Tu wartos$¢ liczby pi wyznaczamy z zaleznosci m =

1
4\’ 1- tg2a+1’

przeciwprostokatnej w trojkacie prostokatnym teraz
wynosi 51.8°.

4.  Dyskusja

W tej krotkiej pracy przedstawione sg dwie
metody na kwadratur¢ kota (Metoda A i B) oraz
odpowiednio na rozprostowanie okregu (Metoda C i
D). Proponowane tu metody mozemy zrealizowaé w
postaci przyrzadoéw w rodzaju ekierek. Takie narzedzia
moga by¢ bardzo pomocne w nauczaniu matematyki.
Rowniez w przypadku inzynierii stosowanej, moznosc¢
dokonania automatycznej kwadratury moze by¢ bardzo
pomocna. Trudno jest oceni¢ doktadnos¢ metod A i C.
Mamy tu troche sytuacje ,,grubosci rysika otowka”. Dla
metod B i D jesteSmy w stanie orzec jakg warto$¢ dla
liczby pi otrzymujemy przyjmujac dana proporcje
bokow ekierki.

Tu warto wspomnie¢ konstrukcje rektyfikacji
polowy okrggu wynaleziong przez polskiego

Teraz mamy relacje

Staty kat nachylenia

matematyka Adama Kochanskiego [7-9]. Pigkno jego
konstrukcji geometrycznej polega na prostocie, uzyciu
tylko liniatu i cyrkla, gdzie w calym procesie cyrkiel
ma tylko jedno stale rozwarcie (wielkosci r). Autor tej
pracy wprowadzitl klase wielokatow ,,napisanych”
(onscribed) na kole [10]. Leza one pomiedzy
wielokatami foremnymi opisanymi na kole i
wpisanymi w koto. Ich konstrukcji mozna dokonac
wlasnie postugujac si¢ metoda A.
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Poccus, 610007, Kuposkas obracme, 2.Kupos

MOHHUTOPHHT OTEYECTBEHHBIX Y 3APYBEJKHBIX TOPOIOB KOHTPYDHTHUBHBIX
TOPOJIY KHPOBY.

KiroueBblie c10Ba: KOHIPY3HIIMSI, MOHUTOPUHT, apXUTEKTYPHO-TUIAaHUPOBOYHOE HAClIEANEe, HCTOPUKO-apXU-
TEKTYPHOE U I'PaloCTPOUTENILHOE HACTEIUE.

0. V. Elkina
MONITORING OF DOMESTIC AND FOREIGN CITIES CONGRUENT TO THE KIROV CITY.

The study is devoted to the definition of the city with the most effective system of measures to preserve the
architectural planning and urban heritage.

Congruence is a phenomenon of matching the architectural and planning solutions of the city to the architec-
tural and planning decisions of other cities. Described a method for determining congruent cities to the Kirov city.
Conducted a comprehensive analysis of the state of the hisrorical buildings territory and architectural monuments
of the Kirov, showed that the risk of loss of the architectural monuments and urban planning in the city of Kirov

2.8 times higher than in urban areas, which according to the study congruent the city of Kirov.

The study identified the cities with the developed and tested program systems, activities for the successful
regeneration of the architectural and planning framework of the city, the preservation and restoration of historic
buildings, an experience that should operate in the formation program for the Kirov city.

Keywords: congruence, monitoring, architectural planning heritage, urban heritage.

HccnenoBanue MOCBAIIEHO ONMPEAETICHUIO ropoia
¢ Hanbozee FPPEKTUBHON CHCTEMOI MEPOIIPHUATHIA 1O
COXPaHEHMIO APXUTEKTYPHO-IFIAHUPOBOUHOI'O U Tpa-
JOCTPOUTENBHOTO HACHIEUsL.

KoHrpy»HIINA-3TO SIBIIEHHE COOTBETCTBUS apXH-
TEKTYPHO-TNIAHUPOBOYHOTO PEIICHHS OJTHOT'0 ropoja K
ApPXUTEKTYpHO TUIAHUPOBOYHBIM PEIICHHUs IPYTUX To-
ponoB. OmucaHa METOAMKA ONpPEICICHUS] KOHTPY3H-
TuBHBIX I.KupoBy roponos. [IpoBeaéHHbII KOMILIEKC-
HBII aHAIN3 COCTOSIHUSI TEPPUTOPUH HCTOPUIECKOH 3a-
CTPOHKM M NaMATHHKOB apXHUTEKTypel I. Kwuposa
MOKa3aJI, YTO OMACHOCTh yTPAaThl MaMATHUKOB I'pajsio-
CTPOUTENICTBA U apXUTEKTyphl I. Kuposa B 1,4 pasza
BBIIIE 110 CPABHEHMIO C TOPOJAMHM, KOTOpBIE IO JaH-
HBIM HCCJIEIOBAHUS KOHIPY3IHTHBHBI ropoy Kupony.

B nccnenoBanuu omnpezaeaeHsl ropoja ¢ paspado-
TaHHBIMH U allPOOHPOBAHHBIMH CHCTEMaMH IIPOTPaMM,
MEpPOIPUATUH IO YCIEIIHOM pereHepanyuu apXUTeK-
TYPHO-IUIAHUPOBOYHOT'O KapKaca roposia, COXpaHEHUIO
U BOCCTaHOBJIEHUIO UCTOPUYECKOHN 3aCTPOUKH, ONBITOM
KOTOPBIX CIIEAYET ONEepUpOBaTh NMpH (HOPMHPOBAHUHT
nporpamm, aist ropoga Kupoga.

[TpoGnema nccne10BaHMs 3aKIII0UAETCs] B HU3KOM
3¢ PEKTUBHOCTH CHCTEMBI MEPOIIPUSTHH 110 COXpaHe-
HUIO apXUTEKTYPHO-IUIAHUPOBOYHOI'O M I'PaJOCTPOH-
TEJNBHOTO HAClIeIns TOPOAOB, CIECICTBHEM YETrO SBIIS-
€TCs yTpaTa KyJIbTYPHOTO HACIIEIHs.

Lenbro uccnenoBaHus ABISAETCSA ONPENCICHHAE TO-
poza C OTIAKEHHOW CUCTEMOM MEPONPUATUN IO CO-
XpPaHCHUIO apXUTCKTYPHO-IUIAHUPOBOYHOI'O0 M I'pajo-
CTPOUTEIILHOTO HACIECAUS.

KonrpysHuus - 3To siBI€HHE ajanTalluu, copas-
MEPHOCTH, COOTHOLUCHMS, COOTBETCTBUS apPXUTCK-
TYPHO-ILIAHUPOBOYHOI'O PELIEHUS OAHOIO ropoja K

APXUTEKTYpPHO-TUIAHUPOBOYHEIM ~ PEIICHUSIM JIPYTHX
TOPOJIOB.

3aja4a, MOCTaBJICHHAsI aBTOPOM CTaThH, 3aKJI0Ya-
€TCA B BBISABJIICHUU KHOI'DYOHTUBHBIX F.KI/IpOBy ropo-
JIOB, HO C OTJIAXXEHHO Pa3pabOTaHHOI CHCTEMOW Mepo-
MPUATUN N0 COXPAHEHUIO HCTOPUKO-apXUTEKTYPHOTO
U IPaIOCTPOUTENILHOTO.

OOBEKTOM HCCIEIOBAHUS SBIAIOTCSA: apXHUTEK-
TYpPHO-TUIAHHPOBOYHOE U TPaTOCTPOUTEIHHOE HaCe-
JIe, apXUTEKTYPHO-TIPOCTPAHCTBEHHBIA KapKac TIo-
polia; SKOHOMHYECKHE, COIUANBbHBIC, KYJIBTYPHEIEC 0-
Ka3aTelnu  pa3BUTHs,  NPHUPOJHO-KIUMATHICCKHE
0COOCHHOCTH pa3MEIICHHUS TOPOJIOB.

[IpeqmeroM uCCleTOBaHUS CTAThH SBISACTCS TO-
poJla KOHTpyIHTHBHBIE Topoay Kuposy.

B kauectBe crnoco0OB HCCIeIOBaHUS HCIIOJb3Y-
I0TCS. MCTOPUKO-OMOIMorpaduueckue, HCTOPUKO-ap-
XHMBHBIE, KapTOrpapUIeCcKue METO/IBI.

I'nnoTe3a uccien0BaHus COCTOUT B: ONPECICHUH
KOHTPY?HTHBHOTO T.KHpOBY ropona;mipuMeHEHUN Me-
pOTPHUATHI, MOBBIIAONIINX 3PPEKTHUBHOCTL COXpaHe-
HUSI HICTOPUKO-aPXUTEKTYPHOTO HACICAUS B apXHUTCK-
TypHO-TUIAHHPOBOYHOU cucTeMe ropona Kupoma mo
WUTOTaM MOHHTOPHHTA KOHTPYJHIIH UCCIIEAYEMBIX I'O-
POJIOB.

1.AHaJIN3 CYLIECTBYIOIIEr0 ONBITA HCCJIEI0BA-
HUS TOPOJIOB.

B 1970-¢,1980-¢ roap1 mpoBeAEHO HEMAJIO UCCIIE-
JIOBaHUI OTEYECTBEHHBIMH YUEHBIMH 10 TEME MOUCKA
[TOIXO/I0B B M3YYECHHUHU FOPOJIOB, COXPAHECHHUS apXHUTEK-
TYpPHO-HCTOPUYECKOH cpenpl. B 3Tux wucciemoBanus
MPUHUMAIIA ~ y4acTHe YYEHBIE U  aAPXUTCKTODHI:
Abecanze M.O., Bacunse B.J1., I'py3a Upxu, ['yTHOB
A.3., 3aukun I'.C., 3apembcka T., KopoTkoBckuii A.D,
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JlaBpoB B.A., Jlaxtun B.H., JIsnmes H.H., Orasr B.11.,
OctpoBckuii B., u npyrue.

B 2000-e roasr Hanbolee 3HaYMMBIE HUCCIIENOBA-
HUS, OCHOBaHHbBIC Ha IPHUHIUIIE CPaBHEHHSI W COIIO-
CTaBJICHHUS TOPOIOB, OBUTH IPOBEIEHBI OTEYECCTBEH-
HBIMH YYEHBIMH, apXUTEKTOPaMHU W TPaJOCTPOHTE-
nsmu: AreeB C.A., bounapenko W.A., BaBunoHckas
T.B., Kporuyc P.B, CocroBckuit B.A., Pycakosa H.C,
[lenkoB A.C. u npyrue.

HoBu3Ha 3TOro wucClIeIOBaHUS 3aKIHOUACTCS B
KOHTPYYHIUU apXUTEKTYPHO-TUIAHUPOBOYHOTO, apXu-
TEKTYPHO-TPaIOCTPOUTEIBHOTO HACIICANS, TIPUPOTHO-
KIIMMAaTHIeCKUX OCOOEHHOCTEH MCCIeTyeMBIX TOpO-
JIOB.

B ocHOBYy mpoBOAWMOTO HCCIEIOBAaHHUSA JICTIIH
Hay4Hble Tpyabl: ['py3a Mpxu, koTophIii mpoBEN mc-
CJeIOBaHUE IO T'PaJOCTPOHUTEIBHBIM TeopHsM (He-
aJbHBIC TOPOJA, TOPOJia YTOIHCTOB, ropoaa 19 Beka),
chopMyIHpOBa COBPEMEHHBIC TIPATOCTPOUTECIHHBIC
TeopHH Mo (popMaM M CUCTEMa PACCEIICHUS C TIePCICK-
THUBOW Ha OOIIECTBO Oyayiiero, chopMyIupoBai Oc-
HOBHBIC NPUHOUIIBI MEPCHEKTUBHOTO PAa3BUTHA T'OPO-
noB u ux paccenenus [5]; Kporuyca P.B u JlaBpoBa
B.A., B KOTOPBIX MPOAHATU3UPOBAH Mporecc Gopmu-
POBaHHS COBPEMEHHOTO HCTOPUIECKOTO FOPOJIa, OTpe-
JICIICHBI KPUTEPHH XapaKTePU3YIOIIHNE, a TaKkkKe OIIH-
CaHbI MEPBI, KOTOPbIE HEOOXOUMO TPEIIPHHUMATD B
TOpoaax JUIsi COXPAHESHHUS U PalliOHATIBHOT'O UCTIOIh30-
BaHUS CIUHBIX KOMIUIEKCOB IMaMSATHHKOB HUCTOPHH U
KyabTypsl [14-17];Konnosa B.JO. u Ilenkosa A.C.,
A€ W3JIOKCHBI NPUHOWIBI NPOBEACHUA MPEANPOCKT-
HBIX MCCJIEIOBAaHUM HUCTOPUYECKHUX IOCEIEHUH, METO-
JIUUECKUe MPUHITUIIBI Pa3padOTKH HCTOPUKO-KYIBTYp-
HOTO OMOPHOTO IUIAHA MOCEJICHUN W UX (PparMeHToB,
MPOEKTa 30H OXpaHbl OOBEKTOB KYJIBTYPHOTO Hacle-
musi. PaccMaTpuBaroTCsl TUIIBI PEKOHCTPYKTHUBHEBIX pa-
0OT B HCTOPUYECKH CIIOKUBIICHCS 3aCTpoiike, perrae-
MBIC TIPH 3TOM KOMITO3HIIMOHHBIC 3alla4d OXPaHBI
Hacneaus. [IpoaHanu3upoBaHkI crieUpHIeCKUe PYHK-
[UOHAIFHBIE U WHXCHEPHO-TEXHHUYECKUE MPOOIIEMEL,
BO3HUKAIOIIUE TP PEKOHCTPYKIUN UCTOPUICCKH IICH-
HBIX Tepputopuit [12,32-34]. B utore, Habmonas pe-
3yJbTaThl JEHCTBUS MIPOIPAMM COXPAHEHUS apXHUTEK-
TYPHOTO HaclleJIUsl APYTUX TOPOIOB, pazpadaThiBaeTCs
U aJanTUPYETCsS ATOPUTM COXPAHEHHUS HCTOPHKO-ap-
XUTEKTYpHOTO Hacjenus ropoja Kuposa, a Taxke pas-
BUTHE ITUIAHUPOBOYHOHN CTPYKTYpPHI COBPEMEHHOTO TO-
polia B COOTHOIICHUH C IPYTHMU roponmamu [6-9, 19,
29, 30].

2. MeToauka uccjaeI0BaHus.

PaspabaTriBacMast METOIMKA HCCIIEIOBaHUS 00eC-
MICYCHUS] COXPAHCHHSI MCTOPHYCCKON 3aCTPOHKH TO-

CTPOEHA Ha OCHOBE KOMIIJIEKCHOTO MOHUTOPHHTA apXH-
TEKTYPHO-TIDOCTPAHCTBEHHOTO ~ KapKaca  TOpOJOB
[24,25,30-32]. MOHHATOPHHT — 3TO CHCTEMa MOCTOSIH-
HOTO HaOJIIOCHNUS U PETYISIPHOTO KOHTPOJIS, B OCHOBY
KOTOpPOH MOJIOXKEHA ONpENENICHHAas IporpaMma Iei-
CTBHH Il OLEHKH TEKYIIETO COCTOSHHS apXUTEK-
TYpPHO-TIPOCTPAHCTBEHHOI'0 KapKaca ropoja, aHaau3a
BCEX MPOUCXOIAIIUX B HEM B Pa3HbId BPEMEHHOH IIe-
PHO/I TIPOLIECCOB, @ TaK)Xe 3a0J1aroBpeMEHHOTO BBISIB-
JICHUS BO3MOXKHBIX TE€HAEHIIUH ero M3MEHEHUs, Mepo-
NpUATUIl 110 MPEAYNpPEeXACHUI0 U YCTPAHEHHIO BO3-
MOJKHBIX HETaTHBHBIX IpolieccoB. Llens MOHUTOpUHTA
— MpoBeICHNE HAOIIOICHNI 32 COCTOSIHUEM HCTOPHIE-
CKOH 3aCTpOMKH, CBOEBPEMEHHBIM BBISBICHHUEM BO3-
MOJKHBIX TCHJCHIIUH ee M3MEHEHN, pa3paboTKa Mepo-
MPUATHH 10 TPEXYNPEXICHUI0 W YCTPAHCHHIO BO3-
MOJKHBIX HETaTHBHBIX TIIOCIEACTBHUI, oOecreueHne
COXPAaHHOCTH CYIIECTBYIONIEH HCTOPHYECKOW 3a-
CTPOMKH, TAMATHUKOB apXUTEKTYPHOTO U TPal0OCTPOU-
TEJILHOTO HacJeaus.

Cy1iecTBylolue METOAUYECKHe YyKazaHus [23-
25] u Hayunble Tpyasl [1-22,26-34] cnocoOcTBOBaNM
(OPMHPOBAHUIO ANTOPUTMa HCCIIEAOBAHUS U OIpeie-
JICHUIO XapaKTEePU3YIONINX KPUTEPUEB FOPOIOB.

B ocHOBY KpuTepueB nccIeI0BaHHS, XapaKTepH-
3YIOIIMX TOpOJa, JETJIN: OCHOBHBIC KOMITIO3UIIMOHHO-
IUTAHUPOBOYHBIE OCH M Y3JIbI TOPOJOB, KOTOPHIE W B
HACTOAIIEE BPEMs SIBIISIOTCSA IPafodOpMUPYIOLINIMHY;
MIPUPOTHO-KIMMAaTHYECKAE YCIOBHA (B 9acCTHOCTH
HaJIM4YMs BOJHOTO pecypca, peKH); COOTHOLIEHHE Ieo-
rpauuecKoro MoJIOKEHUsI TOpo/ia U €ro CTPYKTYPHI;
BO3PaCT ropoja, KOJIUYECTBO MaMITHHUKOB apXHUTEK-
TYpPHOT'O HacJIe[us, KOJMYECTBO HACENIEHHs, CTaTyC I'o-
pona.

B xauecTBe 00BEKTOB HCCIICTOBAHHS IPHUHATHI T0-
poma m3 pasHBIX obmactedt Poccum: BmagmMupckas
(r.T'opoxosen), Tymbckas (r.Tyma), MockoBcKkas
(r.Amutpos, r.3Benuropo, r.Komomna), Koctpomckas
(r.Kocrpoma), Tepckas (r.TBepp) obmactu. ['opoma
JUISL VICCIIEZIOBAHMS BBIOpaHbI MO KPHUTEPHSIM MAaKCH-
MaJIbHO TIPUOIMKEHHBIM K XapaKTEPHUCTHKaM ropojia
KupoBa: 4nCIeHHOCTh HaCeJIeHHs, HATM4ne PEKH, ro-
pox He Mmonoxe 1610 roga. Takum o6pa3om, uccieno-
BaB Topoja pa3HbIx obnacteir Poccuu Obun BHIOpPAaHbI
BOCEMb KOHIpY3TUBHBIX I.Kupoy roponos (cm. Tab-
muna 1.). Ucxognas wHbopManus JUisi UCCIISIOBAHUS
TIpUHSITa U3 O(QUIMAIBHBIX CANTOB aIMUHHUCTPAIINH HC-
CJIe/lyeMBIX TOPOIOB, OTYETOB O MPOJICIIAHHON padoTe
OpPraHOB MECTHOTO CaMOYyIpaBieHus, caiita I'maBHoro
nH(pOPMaMOHHO-BBIUYNCIUTENFHOTO IIeHTpa MuHH-
cTepcTBa KynbTypsl Poccuiickoit deaepanuu.
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Tab6muma 1.

MoHuTOpHHT ropoaoB Poccuu KOHrpy HTHBHBIX ropoay KupoBy

No i/

JIACTH
Koi-Bo uenosex,
ThIC. (Ha 2015 1.)

IInomans ro-
POJIa,KB.KM
Hanuuue psgom
pexu
T'ox ocHoBaHwMs (Ha
20151.)
Koun-Bo ner ropony
(#a 2015 r.)

Haumenosauue ro-
poxa
HaumenoBanue 00-

Bnagumupckas

o6macTe 847

[EEN
w
[EEN
[EEN
[*2]
o]

1 Topoxosern 13,233 Kisisema

2 Tyna Tymecxas 06- 487,841 | 15352 Via 1146 869
JIaCTh

3 Kupos Kuposckan 00- | 4q3 336 | 169.73 | Barka 1181 834
JIaCTh

4 JIMUTpOB MOCKJ‘I’:C?:" 0- | 65716 26 SIxpoma 1154 861

5 3BeHMTOPOL MOCKJ‘I’:C?:" 00- | 19384 481 | Mocksa 1152 863

6 KosoMHa Mockoekas 00- | 4 553 65.10 Oxa 1177 838
JIaCThb

7 Kocrpoma K"CTpﬁi‘;‘f" °6- | 97600 | 1445 | Bonra 1152 863

8 Taeps Tseperas 06- 41396 | 15222 | Towmaxa | 1135 880
JIaCThb

IlpencraBnennas Tabmuna 1. oTpakaeT, YTo IPU  TOPOJA 3HAYUTEIBHO OTCTAET OT CPABHUBAEMBIX 3HaUE-
CPaBHHUTCJIBbHO OJIMHAKOBBIX 3HAYCHUAX MMapaMETpOB HUN napaMeTpoOB: IUIoIaAb ropoaa U YUCJICHHOCTD KU1~
aHaliM3a: BO3pacT rOpoja, YHUCIEHHOCTh HaceneHus,  Teseit (cM. Puc.l.), 4To MpUBOIUT K CUIIBHOM MOTpel-
(usnko-reorpapUUECKOe MOJOKESHUE U T.JI. PA3BUTHE  HOCTH IMPH COMOCTABICHUU AHATMTHYCCKUX IaHHBIX

TOPOJIOB.

1000
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500
400
300
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% ‘H L -
0 | —— —— ....ll

lfopoxoeel, Tyna Kupoe OmuTtpoe  3BeHuropos KonomHa Koctpoma Teepb

N K0/1-BO 4eI0BeK, Thic. (Ha 2015 r.) mmE Kon-go net ropoay (Ha 2015r.) Mnouwanb ropoaa, KM.KB.

Puc. 1 Juaepamma coomnoutenus 03pacma 2opooa, YUCIeHHOCHU HACENeHUs U NAOWAOU PA3GUMUS
meppumopuu 20poda (aémopckoe).

[To nroram rpado-aHanUTHYECKOTO aHAKM3a JUa-  JOB 110 KPUTEPHUSM UYHUCICHHOCTH HAaceJEeHHs U IUIO-
rpammbl (Puc.1) Obuto mpuHSATO pemeHne, 4ro sl aaM ropoxaa. Takum oOpazoM, CpaBHHBAEMBIMH IOPO-
JlanbHenero uccienosanus r.Kuposa ¢ apyrumu ro-  gamu ¢ ropopoM Kupos ocratorcs: r.Tyna, r.Tseps,
poaMu CIeAYeT CY3UTh CHEKTp cpaBHHBaeMbIx ropo-  r.Koctpoma (cm. Tabnuma 2.) T.e ropoaa Hamboisiee

KOHTPY?HTHBHBIE Topoay Kuposy.
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Tab6muma 2.
Cy:keHHBIil ceKTp ropoaos Poccun KOHIpYIHTHBHBIX ropony Kuposy
(&) [&] =R 1
= = L ! ! =~ o v
3 z o 2E_ | 2z | &s =z =2
= 2 8 = L g e 8 o 5 a o N
= S ° g g =) s A S = E s
- L& 5 2 8 E< =) Z > 58 g < =
= s 2 =\ L o8 s g =3 S B>
3 5 A 5 = <
= = S o E & =t = = g 5[
= T = e = = S~ 2 &
1 Tyna Tynbeckast oOnactb 487,841 153.52 VYna 1146 869
2 Kupos Kuposckas ob6macts 493,336 169.73 Bstka 1181 834
3 | Kocrpowa | KocTPOMCKad oG- 276,09 | 1445 | Bonra 1152 863
JaCTh
4 TBeps TBepckast o6macTsb 413,96 152.22 | Tsmaka 1135 880

J1ist BU3yalibHOTO BOCIIPUSITHS U TIOATBEPIKACHUS
MOJOOHOCTH BEIOOPKH TOPONOB MaHHEIC TaOiwibr 2.

OpUTH cOopMHPOBaHHI B tuarpammy (cM. Puc.2), koto-
pas MpenCcTaBlieHA COOTHOLICHHSMH: YHCICHHOCTB

1000
900
800
700
600
500
400
300
200
100

0

Tyna

Kupoe

Koctpoma

I K0/1-BO Ye0BeK, Thic. (Ha 2015r.) I Kon-go net ropoay (Ha 2015r.)

Teepb

HaceJeHHs, BO3pacT Topoja, IUIOMAaab Pa3BUTHS Tep-
PHUTOPHH TOPOA.

MAowaab ropoaa, KM.KB.

Puc. 2 Jluazpamma coomnowenusn 803pacma 20pood, YUCIeHHOCMU HACENEeHUs. U NAOWAOU PA3GUMUSL
meppumopuu 20po0a O CYHCEHHOMY CHEKMPY 20p0008 (A8MOPCKOe).

[Mpencrapnenusblit rpaguk Ha auarpamme (cM.
Puc.2) cBumerenbcTByeT TOMy, uTO Topozaa: Tyma,
Teepp, KocTpoma COOTBETCTBYIOT CpPaBHUTEIHHBIMHU
xapakTepucTukaMu ropoxy Kuposy. Jlns ananuza cre-
MEHH COXPAHHOCTH MAMATHHUKOB apXUTEKTYPHOTO

Hacyenust ObUT MPOBEAEH MOHUTOPUHT COXPAHHOCTH
00BEKTOB KYJIbTYpPHOTO Hacjeaus B ooiactu (cM. Tad-
Juna 3.), 4To MO3BOJISIET ONpeAeinTh 3()(eKTHBHBIE
MPOTPaMMBbI, TEXHOJIOTHH | TIOIXObI B 00IACTH IO CO-
XPaHCHUIO KYJIbTYPHOTO HACIIEIHSL.

Tabnwuma 3.
O0beKThI KYJIbTYPHOT0 Hacjequsi odsacreii Poccun.
1 | [N 1
o< [ Lo oo 1 R o < O <
= S = e g S ax SS3 o | E S e
5 B o= oo E o w EE I g — &
2 a a = R ) < a4 9 4 2 A bho= s
g 5 Q 5 B = 25 E 5 s 5 = 5 B =
3 > 3 > Q2 E > 2 0 »E S < X SE=
(2= 2 S o 1< 2o £ — Q e s
o S = B 5o 5 2 g 5 =o A 5 Qg
=) QY m Y < M O N \O m
= o 29 ¢ ge ol 88 g o a 5 S ggao
= S E 5~ ECEElBSHFE| EEE °S=l1 S EX
= ¥ = < 2 R < xgov 2 H o oo o < 2 N o <
ol < QO H — O N O — Q == QO O >~ B — QO = O —
= 2 2 0O 2 HEo| & Hgo 2 = 5 B g o a4 H & o
2 g 5a kgggm %”EN g gz 5(‘\1 ngxt\l
g o 8 o & A& o & § o T 28 = o 88
e 22 23 | 254 Fogg | & 285
< = 2 H o & 5o g 59 E 5 2 Ho 2
jan S © C E = S 5 & S I 9 M S 53
< £ 2z g 2 2 F 273 2 g
1 Tynbckast o0nactb 3736 273 840 111 2623 720
2 Kuposckas o0nacth 1114 507 337 1 269 75
3 | Kocrpomckast o6nacts 3577 1032 2545 208 0 2308
4 TBepckas o0sacTh 9565 5408 1652 1 2505 6696
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ITo mosmy4eHHbIM JTaHHBIM COXPAaHHOCTH OOBEKTOB
KyJIbTypHOTO Hacienus obmacreit Poccun, ocymecTs-
JIsieM TOCTPOEHHE TuarpaMMel (cM. puc.3). 3amava qua-

93,3%

Tynbckaa o6nactb Kuposckana ofnacte

TpaMMBI — OTIPEIENUTh 00I1aCTh ¢ HAaNOOIBIINM KOJIH-
4ecTBOM OOBEKTOB KYJIBTYpHOTO HAcHeaus TpeOyro-
X peCTaBpalHy.

35,5%

30,0%

KocTpomckan obnacte Teepckaa obnacte

Puc. 3 Juacpamma 06vexmog KynbmypHoz2o Hacredust obracmeti Poccuu ne mpebyowux pecmaspayuu na 2014
200, 8 npoyenmax (aemopckoe)

UccnenoBanme  guarpammbl  (cM.  puc.3)
CBHJIETENBCTBYET TOMy, 4To KupoBckas o0nacth
JUIUPYET CPEeNu UCCIeyeMbIX 00IacTel 1Mo o0beKTaM
KYJIBTYpHOTO HaclleAns He TPEOYIOIINM peCTaBpaIny.
MOHHTOPHHT Pe3yIbTaTOB HCCICJOBAHUS IHATPAMMBI
(puc.3) mo3BoNsgeT  CcKa3zaTh, 4TO  Hambolee
pe3yIbTaTUBHBIE MEPONPHUATHS IO COXPAHCHUIO
O00BEKTOB KYJNBTYPHOTO HACIEIUs TIPOBOMATCS B
Kuposckoit n Tymeckoif obmactsix, a Kocrpomckas u

TBepckast 007IaCTH MIPUMEPHO B TPH pa3a OTCTAIOT IO
3¢ PpeKTUBHOCTH HNPUMEHSIEMBIX nporpamMmm
(IpuMeHsieMble TOJITOCPOYHBIE IPOTPaMMBI 110 COXpa-
HEHUIO M HCIOJB30BaHHIO MAMATHHKOB HCTOPHH MU
KyJnbTypsl obnacteir cM. Tabmuma 4). Takum oOpa3om
BBIBJICH KOMIUIEKC MPOrpaMM IEHUCTBHS KOTOPOIO
CIOCOOCTBYIOT COXpaHEHHIO ApXUTEKTYPHO-
IPajOCTPOUTENBEHOTO HACIe U 00IacTH.
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Tabmuma 4.

HpOFpaMMbl 110 COXPAHCHHUI0O H MCI0JIb30BAHUIO NAMATHUKOB MCTOPHUH U KYJbTYPbI o0JacTeii.

Ne | HammeHoBaHHe
/1 obnactu

[Tepeuenp HOATOCPOUHBIX MPOTPAMM IO COXPAHEHHUIO U HCIIOIB30BAHUIO TaMATHH-
KOB HCTOPHUH U KyJIBTYPBI 00JIaCTH

Tynbckast 06-
nacTh

-2013-®enepanpHas neneBas nporpamma «Kymprypa Poccun (2012-2018 rozsr)», 06-
macTHas nenesas nmporpamma «Kymnerypa Tymeckoit o6mactu (2012-2016 romsr)»
-2014-rocymapctBeHHas mporpamma Tynbckol obmactu «Pa3Buthe KyabTypHl H TY-
pusma Tynbckoii 00IacTi

-denepanbHas nenepas nporpamma «Kynetypa Poceuu (2012-2018 rogsr)»
-o0nacTHas nenesas nporpamma «Kynbrypa Tysbckoii oomactu (2012-2016 rozasn)»

Kuposckas 06-
7acTh

-denepanbHas neneas nporpamma «Kynstypa Poccuu (2006-2010 rozsr)
-O6nacrHas 1eneBas nporpamma «Passutue KynbTypbl Kuposckoit oonactu na 2009-
2013 roxmen»

-BenomctBennas nenesas mporpamma «CoxpaHEHHE, HCIONB30BaHUE, MOITYIISIpU3a-
IUSI ¥ TOCYIapCTBEHHAsI OXpaHa 0OBEKTOB KyJIBTYPHOTO Hacienus (IIaMsITHHUKOB HC-
TOPHH ¥ KyJIBTYpHI) Hapos10B Poccuiickoit deneparyn, pacrioloKeHHbIX Ha TEPPUTO-
pun Kuposckoit obmactu, B 2009-2011 rogax»

-rocymapcTBeHHas mporpamMma Kuposckoit oomactu «Paszputne kymsTyps» Ha 2013-
2020 roxel, yTBep)kA¢HHAS IocTaHOBIeHHEeM [IpaBuTenscTBa KipoBckoit oomacta ot
28.12.2012 Ne189/834.

Kocrpomckas
o00macTh

-2011-2012 ¢enepanvHas ueneBas nporpamma «Kynerypa Poccun na 2006-2011
TOJBD»

-IIJTaH TPOBEACHHS MEPOIIPUSATHI IO COXPAHEHHUIO, MOIYJISIPU3AIMU U TOCYJapCTBEH-
HOH 0XpaHe 00BEKTOB KYJIbTypHOTro Hacsenus KoctpoMckoii 00macTy 3a c4eT cpeacTB
obsacTHOrO OrOJKETA

-rtan Meponpusituit OI'BY «Hacnenue» no coxpaHeHHIO OOBEKTOB KYJBTYPHOI'O
Hacaenusa B 2011 romy 3a c4eT IEHEXHBIX CPEACTB, HOCTYNAIOIINX OT CAAYH B apEHITy
HEJIBI)KUMOTO MMYILECTBA

- IporpaMMa COXpaHeHHsI 0OBEKTOB KyJIbTYPHOTO HacIeIus MyHHUIUIIAILHBIMH 00pa-
3oBaHIsIMH KocTpomckoii o6ractu

-2014- Tlnan mepomnpusatuit OI'BY «Hacnenue» mo coxpaHeHHIO 0OBEKTOB KYIbTYp-
HOTO HacJe[Msi 32 CYET CPEJCTB, MOCTYMAIOIINX OT CHaYd B apeH]y HEIBIKHMOTO
nmymiectsa Ha 2014 ron

-MyHuULMnagbHbIE POrPaMMBbl COXpaHEHUs] 00BEKTOB KyJIbTypHOTo Hacienus Ko-
cTpoMckoit oomactu Ha 2014-2016 roasl.

-penepanpHas nenesas nporpamma «Kymnerypa Poccumy» (2012-2018 rozpr)

Trepckas 00-
NacTh

-2011-yyactue B ®DemepanpHoii 1eneBoit mporpamme «Kymbrypa Poccuu (2006-
201 1romsr)»

- KOMILUIEKCHAs o0acTHas eneBas nporpamma «Kymetypa Tynbckoit obmactu (2009-
2012 rompr)»

- 2013, 2014 - mognporpamma 3 «CoxpaHeHHE KyIbTYPHOTO Hacieanus TBepckoit 00-
JACTW» TOCYJapCTBEHHOH mporpammbl «KymeTypa TBepckoit odmactu» Ha 2013-2018
TOJIBI

Anamuz ,HeﬁCTHH 00JIaCTHBIX JAOJTOCPOYHBIX

JEeUCTBYIOIMX IMporpamMMm B r.KupoBe Hibke cpemHe

MIpOTrpaMM MO COXPAHEHUIO U HCIOJIb30BAHUIO TAMSAT-
HUKOB HCTOPHH M KYJIBTYpPHI B HCCIETyeMBIX OTeue-
CTBeHHBIX ropojax (cm. Tabmuma 5) mo3BoJseT ore-
HUTPH JECHCTBHE MPOTPaMMBI IPIMEHUTEIHHO K COXpa-
HEHUIO apXUTEKTYPHOTO Haciegus roponos: Tyma,
Kupos, Kocrpoma, Teeps. HecmoTpst Ha mponoku-
TEJBHOCTh U KOJIMYECTBO NMPHUMEHSAEMBIX MPOrpaMM B
KaXJIOM TOpOJ€E, Pe3yIbTaTUBHOCTh MPOBOAMMBIX U

apu(METHYECKOro 3HAUCHHS POrpaMM KOHIPYIHTHB-
HBIX TOPOJIOB B 1,4 pa3a (IIPUHATO U3 CPEAHETo apud-
METHYECKOT'0 3HAYEHHUS YTPAUCHHBIX IMaMATHUKOB ap-
xuTekTypHoro Hacienus r.Tyma u r.Koctpoma mo ot-
HomieHnio T.KHMpOB), 9TO COOTBETCTBYET 3HAUCHHIO
He’(PPEKTHBHOCTH MPOBOIUMBIX HPOTPAMM H MEPO-
OpUATUIL B TOpPOAE MO COXPAaHEHUIO KYyIbTYPHOIO
Hacleausl.
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Tab6muma 5.
MOHUTOPHHI APXHTEKTYPHOI0 HacJeaus ropoaos Ha 2015 roa.
Kou-Bo na- Kou-Bo yrpa-
Haume- | MATHUKOB HICHHBIX T2~
N | noBa- | apxurextyp- MATHHKOB ap-
v | e ro- | HOro Hacie- WNudpopmannonHas 6aza | XUTEKTYpHOTO WNudopmarmonnas 6aza
pona ISt TopoJia HaCJ‘Ie}II/DzI(;“ f <
Ha 2015 roxg pona Ha 3
ToJ
locynapcTBeHHOE yupexIeHue
Calit  aZMUHHCTpaLUU KynbTypsl Tydbckod oOmacTu
r.Tyna "IlenTp mo oxpaHe M HCIOJIb30-
1 Tyna 287 http://www.tula.ru/admin 37 BaHUIO MAMATHHKOB HCTOPUH U
istration/info/investors/30 KYJIBTYphI" http://pamkult-
0O/general_plan/GP_7.php tula.ru/2-uncategorised/24-
tulskaya-oblast
Caitr I[elzl 1TapTamMeHTa Caiir  [lemnapTamenTa KyJb-
Ko- KYTIBTYPBL - ROCTPOMCKOH Typbel Koctpomckoii obnactu
2 cTpoma 603 obnactu 4 http://www.dkko.ru/okn_na_terr
™ http://www.dkko.ru/okn_ kop. ' ' - -
na_terrko
I'maBHOE ympaBneHue Mo
rOCY/IapCTBEHHOM OXpaHe
O00BEKTOB  KYJIBTYpHOTO
3 | Teeps 345 Hacienus TBepckod 00- HET JIaHHBIX
JacTH
http://gokn.tvercult.ru/no
de/41
[TpaBusa 3emiienonbp3o0Ba- [IpaBuna 3emilenionb30BaHUS |
4 | Kupos 206 HUS u 3acTpoiikm T.Ku- 27 3actpoiiku r.KupoBa ¢ m3meHe-
posa HusiMu oT MBY «Apxutektypa»

B pesynbrare cpaBHEHHs U COIOCTaBJIeHHs Ta0-
JUYHBIX HccienoBanuii (cm Tabmuia 3, Tabnuua 4,
Tabmuua 5) ycTaHOBJIEHO, YTO PE3yJIbTAaThl aHAIKM3a
JICHCTBUS MPOTpaMM IO COXPAHEHHUIO apXHTEKTYypHO-
TPaZOCTPOUTENILHOTO Hacenus: Poccun oTHOCHTETHHO

obylacTeil MpOTHUBOpEYAT pe3ysbTaTaM, IOJyYEHHBIM

W Tyna

npu  HUCCIEA0OBaAHNUU ﬂeﬁCTBHH mnmporpamMm OTHOCH-
TEIBHO TOPOJIOB KOHIPYIHTHBHBIX Topony Kuposy. B
CBsA3U C OTHUM [JIsd CHMIKCHHUS YPOBHS IOTPCIIHOCTU
NMPpUHUMAEM JaHHbBIE MOHUTOPHUHIA APXUTECKTYPHOTO
HacJeIns OTHOCUTEILHO ropoioB (cM.pucd).

M KocTpoma MW KupoB

Puc. 4 Jluaepamma ympayeHHbIX nAMAMHUKOS APXUMEKMYPHO20 HACTEOUs 20P0008.
Tynor, Kocmpomst, Kuposa (asmopckoe).

UccrnenoBanue guarpammsl (cM. puc. 4) cBuje-
TEJNBCTBYET TOMY, YTO HAaUOOJBIIINI MPOLCHT YTPAYCH-

HbIX IMMAaMATHUKOB AapXUTCKTYPHOI'O HaCJICAWs HaXo-
JUTCS B I‘.KI/IpOB u r.Tlea, a HAMMCHBIICC 3HAYCHHUC B



http://www.tula.ru/administration/info/investors/300/general_plan/GP_7.php
http://www.tula.ru/administration/info/investors/300/general_plan/GP_7.php
http://www.tula.ru/administration/info/investors/300/general_plan/GP_7.php
http://www.dkko.ru/okn_na_terrko
http://www.dkko.ru/okn_na_terrko
http://www.dkko.ru/okn_na_terrko
http://www.dkko.ru/okn_na_terrko
http://www.dkko.ru/okn_na_terrko
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r.Koctpoma He cMOTpsI Ha TO, YTO YUCIEHHOCTH HAace-
neHus B 1,7 pa3za MEHbIIIE CPETHETO apUPMETHIESCKOTO
3HaYEHUsl YMCJIEHHOCTU HaceneHus I.Teeps, r.Tyna,
r.KupoB (gacTp HaJIOTOB ¢ HaceleHUs Topojaa UAET Ha
peann3aIyio IporpaMM 110 PECTaBPALUH, COXPAHEHUIO
KyIbTypHOTO Hacyenus). B pesymbraTe cpaBHHUTENb-
HOTO HCCIIeIOBaHMsl OTE€4ECTBEHHBIX roponoB (r.Tyma
u r.Kocrpoma) ¢ r.Kupos npumiau k Tomy, 4To nepe-
YeHb NPOrPaMM M MEPOTIPUATHI 10 COXPAHEHUIO 00'b-
€KTOB KyJbTYPHOI'O Hacjlequsi, MPUHATHIX K peann3a-
1 B T.KocTpoma, cambie 3¢ eKTUBHBIE M OTIIAXKEHHO
paborarouue. CrenoBaTenbHO, METOIBI, IPOTPAMMBEL,
MOAXOABI IO COXPAHEHUIO ApXUTEKTYypPHO-TIIIAHUPO-

BOYHOTO ¥ apXUTEKTYPHO-TPaJOCTPOUTEIHHOTO Hace-
aus ropoxny KupoBy HE0OX0aMMO COBEPIICHCTBOBATS,
OIIBIT NIepeHnMaTs y ropoaa Kocrpoma.

B kagectBe 3apyO0eKHBIX 0OBEKTOB HCCIICIOBAHMUS
MIPUHSTEI TOposa EBpoOIIB, KOTOpBIE MMEIOT XapakTe-
PHUCTHKH KOHTpY3HTHBHBIE Topoy KupoBy. OcHOBHBIE
XapaKTEepUCTUKHU U aHak3a 3apyOeHBIX TOpPOJOB
MIPUHATHL TaKue K€, KaK U JUIs UCCIEeOBAaHUS OTede-
CTBEHHBIX TOPOJIOB. B pe3ynbTaTe ucciae10BaHus ropo-
JIOB EBPONEHUCKUX CTpaH, TOPOJAAMHU KOHTPYIHTUB-
HeIME Topony KupoBy (cm. Tabmuma 6) sBistoTcs:
Henam, Bapcenym (ITopryramus); 'omens (benopyc-
cust); Komenraren ([Janms); Jro6ex, bag Témpr (Iep-

Manmst), Buxrtopms-l'acteitc, onoctusa-Can-Ce-
OactpsH (Mcnanus).
Tab6muma 6.
MOHUTOPHHI KOHI'PYIHTUBHBIX ropony KupoBy ropoaos 3apy0exbsi.
° HaunmenoBanue Koi-Bo gerno- T'om ocHoBa- Kon-Bo ner TInomam,
n/n ropona Crpana BEK, ThIC HUSA TOPOIY ropoZa,
? ) KM.KB.
1 Hemam [opTyranus 14.283 1140 875 127.82
2 Bapcenym ITopTyramus 123.831 1140 875 378.70
3 I'omens Bbenopyccus 527.691 1142 873 135.34
4 JIrobex I'epmanns 210.577 1143 872 214.14
5 Komenrarex Janus 569.557 1167 848 86.20
g | DBukropws -la- Hcnasus 235.66 1181 834 276.81
creiic
7 Banx Téneix I'epmanns 17.65 1180 835 42246
g | flonoctua-Can- Vicnanmus 182.9 1180 835 60.89
CebacTbsiH

AHanm3 ucXomHBIX JaHHBIX (cM.Tabmwma 6) ocy-
HIECTBISIEM MOCTPOSHUEM JUarpamMMbl (CM.pHUC.5),Ta-
KAM 00pa3oM MpU H3YyYCHUH EBPOIEHCKUX TOPOJIOB

600
500
400
300
200
100

0

N KON-BO Ye/0BeK, ThiC.

ObUIO BBISBJICHO, YTO W3 MPEJCTABICHHBIX TOPOIOB
KOHIPYIHTUBHBI ropoay KupoBy ciieyromiye ropoja:
T'omenpb u Konenrares (cm. Tabmuigy 7).

e [ 101L@/1b TOPO/E, KM.KB.

Puc. 5 /luacpamma cpagnenusi KOH2PYIHMUBHOCIU 3aPYOENCHBIX 2000086 20p0ody Kupoesy (aemopckoe).
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Tab6muma 7.
Cy:keHblii criekTp roponos EBponbl KOHTPpY3HTHBHBIX ropony Kuposy.
Kon-Bo namsTHu-
No HaunmenoBanue C KOB apXUTEKTYp- HNudopmanmonnas 0aza
/i ropoga Tpara HOTO HaCJIEIU I0-
pona
1 Konenraren Hanns HET TOYHO#H MHMOPMAIHH
Caiit ['oMenbCKOTO TOPOICKOTO HCITOITHH-
2 I Benopycens TEITHLHOTO KOMHTETA
167 http://www.gorod.gomel.by/Culture/kulturn
yekashtounasci.aspx

B pe3ynbTaTe MOHUTOPUHIa KOHTPYIHIIUU TOPOAa
Kuposa ¢ gpyrumu ropogamu Poccun u Espomnsl
OPUILIA K TOMY, YTO COXPAaHEHHBIX MAMATHUKOB
ApPXUTEKTYpPHO-TUIAHUPOBOYHOTO u

700

600

500

400

fomenb Tyna

300

200

) . l
0

Koctpoma

rpagoctpoutenbHoro Haciaenus r.Kupos B 1,7 paza
MEHbIIIE CPEHETO ap(PMETHICCKOTO 3HAUCHUS APYTHX
HCCIIEAYEMBIX TOPOJIOB (CM. pHC.6).

Teepb Kupoe

Hlomens MTyna MKoctpoma MTeeps MKupor

Puc. 6 [Juacpamma coxpanénnvix namamnuKkos apxXumexkmypHo2o Hacaeous OmeuecmeeHHbIX U 3apyOedCHbIX
20p0008 (asmopckoe).

Uccrenyst nuarpammy (CM. puC.6) COMOCTaBIISS
r.I'omens ¢ r.KupoB 3amedyaem, 4To cCOXpaHCHHE Ta-
MATHUKOB UCTOPHKO-apXUTEKTYPHOTO M TPagOCTPOH-
TeapHOTrOo Hacienus B T.Kupos Beimie B 1,2 pa3sa, ueM B
r.I'omens. CienoBatebHO, ESTETHHOCTD CYIIECTBYIO-
[IUX TPOTPaMM IO COXPAHEHHUIO KyJIBTYPHOTO Hacle-
qust B T.I'oMens Majope3ynbTaTHBHA B OOIINI CpaBHH-
TeJIbHBINA aHAIN3 HEOOXOIUMO TIPOBOJIUT CPEIU OTEde-
CTBCHHBIX TOPOJIOB.

3.0cHOBHBIE BBIBOJIbI U Pe3yJbTAThI HCCJIEN0-
BaHUA.

1.IlpoBeieHHBIN KOMIUIEKCHBIM aHalu3 COCTOS-
HUS TCPPUTOPUH HCTOPUYCCKOM 3aCTPOUKH WM TTAMST-
HUKOB apXWTeKTypsl r. KupoBa mokaszan, 9To omac-
HOCTB yTPAaTHl MAMATHUKOB TPAOCTPOUTEIHCTBA U ap-
XUTeKTypel T. KwupoBa Bricoka (cMm. puc.6). B

HCCIIEIOBAaHUN OIIPEAEIeHbl Tropoja ¢ pa3paboraH-
HBIMH W amnpoOMpOBaHHBIMH CHCTEMaMH HPOTPaMM,
MEpOIPUATUI TIO0 YCIEUIHON pereHepanuyd apXuTeK-
TypHO-IUITAHIPOBOYHOT'O KapKaca roposia, COXpaHEHUIO
1 BOCCTaHOBJICHHIO UCTOPUUECKOM 3aCTPONKH, OTIBITOM
KOTOPBIX CIEAYET ONEPUpOBATH MPH (HOPMHUPOBAHUU
«TMAKeTa) MPOrpaMM, afalTUPOBAHHBIX K YCIOBHUSIM H
ocobeHHocTsIM Toposa Kuposa.

2.MOHUTOPUHT HCTOPHUYECKOH 3aCTPOMKH J0J-
KEH MMETh I'OCYAapCTBEHHBIN craryc. Takoil moaxon
obecrieunBaeT 1ojrydeHre KOMIUIEKCHOHM nHpopMannu
00 UCTOPHYECKOI 3aCTPOKEe, MUHIMH3ALIMIO 3aTpaT Ha
(YHKIIMOHMPOBAaHUE CHUCTEMbI HAOIIONEHUI 1 MpHUHS-
TUH ONEPATUBHBIX MEPONPHUATHH, HANPaBICHHBIX HA
COXpaHEHHE KYJIbTYPHOTO HACIIEAHS.

3.CymiecTByIonIfe MaMSATHHKH ApXUTEKTYPHl H
rpaloCTPOUTENLCTBA JOKHBI CTaTh IPOYHON OCHOBOM
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HMCTOPUKO-KYJIBTYpHOTO KapKaca, TakuM oOpazom Oy-
IOyT CO3aHbI OJIarONPHUSTHBIC YCIOBHS AJSI PA3BUTHS
TypHU3Ma, TOBBICHTCS KOHKYPEHTOCIIOCOOHOCTh PEruo-
HaJIbHOTO TypUcCTHYecKoro npoaykra r. Kuposa u Ku-
POBCKOI1 00IaCTH. DTO TO3BOJIUT B UTOTE COXPAHUTH
KaK HCTOPUYECKYIO 3aCTPOHKY, TaK ¥ IIO3BOJIUT FOPOLY
pa3BUBAThHCA.
bubauorpaduyeckuii cnucox

1.A6ecanze M.O. BiusiHue apXuTeKTypHO-TPaIo-
CTPOUTENBHOTO Hacjenus Ha (OpPMHUPOBAaHHE IIPO-
CTPAaHCTBEHHOM CTPYKTYypbl TIOponoB I'py3uHCKO’
CCP. B ¢0.: Ponp Hay4HBIX HCCIIEIOBAHUH B IPAKTUKE
TPafOCTPOUTENHEHOTO TpoeKTHpoBaHms. M., CTpoiuns-
nat, 1980. - 7c. (mara oopamenus: 23.02.2015).

2.Arees C.A. CoxpaHeHHe JTIOKaTbHBIX HCTOPUIC-
CKUX KOMIUIEKCOB METOAAaMH I'PaIoCTPOUTEIBHOTO pe-
TYJIHPOBaHUS: AUC.KaHA.apxuT. — M., 2005(xata oOpa-
mennst: 12.03.2015).

3.bonnapenko N.A. ApXUTEKTYpHO-TPaIOCTPOU-
TeNBHBIA npouecc: Pernmamenranuu u cBodona. — M.:
JIEHAH/I, 2013. - 400 c. (mata oOpamieHus
05.02.2015)

4.Basunonckas T.B. I'pagoctpoutenpHoe pery-
JMPOBaHNE APXUTEKTYPHO-UCTOPHUYECKOH cpensl (Ha
npuMmepe Camapckoil o0macTu): AuC. O-pa. apXuT. —
Cankr-IlerepOypr, 2010. — 349 c. (maTa oOparueHus:
12.03.2015)

5.BacunseB B.JI. IIpoGiieMa coxpaHeHHS HCTOPH-
YECKH CIIOKMBIIETOCST OOJMKAa KPYHHBIX TOPOIOB B
CKaHJIUHABCKUX cTpaHax u OunnsHauu. B kH.: CkaH-
nquHaBckuii coopuuk, C 15, 1970, ¢.234-244 (nata 06-
pamenus: 1.05.2015).

6.I'py3a Upxu. Teopus ropoxa. Ilep. ¢ yem. M.,
Crpoituznar, 1972. -247c, wui. (mata oOparieHus
05.09.2015)

7.T'ytHoB A.D. BiusHHE M3MEHSIEMOCTU TOpOJ-
CKOH cpeJbl Ha MPUHIUIIBI €€ IPOEKTHPOBAHUS. ABTO-
ped. auc. Ha COMCK.yUeH. CTENeHN K-Ta apXuT-pbl. M.,
1970. -23c. (nata obpamenus: 26.04.2015)

8.I'ytHOB A.D. DBOMIOLMS COBPEMEHHOT'O Ipajio-
cTpouTeNnbHOro MbluieHus. B kxH.: [IpoOnemsl apxu-
textypsl. M., Ctpoiiusaar, ¢.24-30 (gara oOpamieHus:
26.04.2015)

9.I'ytHoB., A.J., Jlexxasa W.I'. Byaymiee ropona.
M., Crpoitmznar, 1977, 126¢. unn. (nara oOpameHus:
26.04.2015)

10.3aukun I'.C. ApXUTEeKTypHO-TPaf0CTPOUTEIb-
HbIE MIPUHINIBI KOMIIJIEKCHOT'O COXPAaHEHUsI U HCTIOJb-
30BaHUsI HMCTOPHKO-APXUTEKTYPHBIX IAMSTHUKOB B
YCIOBUSIX YPaJbCcKOTO peruoHa. ABToped. Jucc. Ha
COHCK. YUYEH.CTENEHHU K-Ta apxur-pel. M., 1977. -24c.
(mata obpamenus: 23.02.2015).

11.3apemb6cka T. McToprko-TpagoCcTpOUTENbHEIE
WCCIIEIOBaHNSA K TE€HEPAIbHBIM IUIaHAM PEKOHCTPYK-
uuMua crapeix ropogoB. B kH.: T'opon u Bpems. M.,
Crpoituzmar, 1973, ¢.218-235 (mara oOparieHus:
8.09.2015).

12.Konnos B.IO. ApXuTEKTypHO-TUIIAHUPOBOY-
HbIE 0COOEHHOCTH HCTOpPHYECKHX roponoB CapaTos-
ckoii obnactu (konen XVIII - nagano XX BB.). ABTO-
ped. AuC. Ha COMCK.yYeH. CTEHNEHH K-Ta apXUT-DBHL
Hwxuuit Hoeropon, 2010, c¢.26 (mata oOparieHus:
8.09.2015).

13.KopoTtkoBckuii A.3. O KOHIETIMSIX perHoHa-
JIM3Ma B TPaIOCTPOUTENLCTBE. B ¢0.: Ypanbsckoro mo-
muTexHudeckoro wmHetuTyra No 169. CBepmmosck,
1969. - ¢.3-14(nara obpamenus: 27.10.2015).

14 Kpornyc P.B. Ucropuueckue ['opona Poccun
Kak (eHOMeH e€ KymbTypHOro Haciemums. —M.:IIpo-
rpecc-, Tpagunus, 2009.- 312¢., ww. (aara obparie-
nus: 14.07.2015).

15.JIapoB  B.A. Pa3ButHe mIaHUPOBOUHOU
CTPYKTYpPBl PEKOHCTPYHUPYEMBIX ToponoB. M3Bectus
AXa/ieMHH CTPOUTENILCTBA M apXUTEKTYpHL. 1962, J* 3,
c. 12-29, wnn. (nata obpamenus: 26.07.2015)

16.JlapoB B.A. PasBuTHe IUTaHUPOBOYHBIX
CTPYKTYp HMCTOPHYECKH CIIOKUBIIHXCS TOPOIOB. M.,
Crpoitm3par, 1977. 176¢, wur (mata oOpaiieHus:
26.07.2015).

17.J1aBpoB B.A. ®opmupoBanne 00IHKa TOPOAA.
Apxutekrypa CCCP. 1969, 6. - ¢.32(naTa oOpanieHus:
26.07.2015).

18.JJaxtun B.H. Cuctema pacceneHus U apXuTek-
TypHO-TJIAHUPOBOYHAs CTPYKTypa TOpOAOB Ypaina.
I'JI., Crpoituznat, 1977. 127¢, unn. (nata oOpaiieHus:
19.09.2015)

19.Jlaxtua B.H. O meronuke pa3paOOTKH Hayd-
HBIX TIPOTHO30B Pa3BUTHA TOPONOB Ypana. ApXHTEK-
typa CCCP, 1970, B 5. - c.18 (mara oOpameHus:
19.09.2015).

20.JIsmmes H.H. OO0BeMHO-TIpOCTpaHCTBEHHEIC
KOMIIO3HIINN UCTOPUIECKH CIIOKHMBIIUXCS MANBIX T'O-
pomoB Ypana (k mpoOjieMe pEeKOHCTPYKIUH). ABTO-
ped.nuc. Ha COMCK.YY€H, CTETIeHN K-Ta apXuT-pel. M.,
1974. -23c¢. (mata obpamienus: 13.11.2015).

21.JIsmues H.H. KoMno3umuoHHbie THUIIBI TOPO-
noB Ypana XY-XVII BB.- 3Bectus By3os, 1974, IS 9,
¢.58-62 (mara obpamienus: 13.11.2015).

22 JIsmmes H.H. Poxs nangmagTa B KOMITO3UIIH
ypanbcKux ropoaoB. B ¢6.: Bonpockl Teopun u mpak-
THUKHU apXUTEKTYpHOI koMmo3mwmu. 1. M., 1976, ¢.47-52
(mata obpamenwns: 13.11.2015).

23.Meromuueckue ykazaHHs 00 WCIIOJNE30BaHHUA
MIAMSATHAKOB HCTOPUH U KYJIBTYPEI

KaK rpagoGopMUpyOmKX (akTopoB IpH paspa-
00TKe reHepabHBIX IJIAHOB U MIPOEKTOB 166

JIeTaJIbHOM M1aHupoBku ropojos // ITHUHAII rpa-
noctpourenseTBa 25.02.201 1. [CeteBoit

pecypc]. — URL: http://bestpravo.ru/sssr/yi-
zakony/uOw.htm (nara ooparuenwust: 4.05.2015)
24 MeTtonuKa BBITIOJIHEHUS] HICTOPHKO-KYJIBTYPHBIX HC-
CJICIOBAaHUH C OIpENEeNICHUNEM TepPUTOpUil 0OBEKTOB
KyJIbTYPHOTO Hacieaus (Mpou3BeaeHuH TanmadTHOR
apXUTEKTYpPBI U CaJ0BO-MAPKOBOI0 UCKYCCTBA), 30H UX
OXpaHbl, MPeJIMETa OXPaHbl, PEXUMOB UCIIOJIb30BAHUS
3eMeJb U IPaJOCTPOUTENBHBIX PErJaMEeHTOB B TPaHU-
11aX 30H OXpaHbl 00BEKTa KYJIbTYPHOTO HacTIeausI (TIPO-
M3BEJCHUN JNaHAMAPTHON apXUTEKTypbl M CaJ0BO-
MapKoOBOTo McKyccTBa) — M.: KomuteT o apxutexrype
u rpagocrpoutensetBy I. Mocksel I'YIT HUulIU I'en-
wra"a Mockssl, 2009 (mata obpamenwust: 4.10.2015).

25.Meroauueckue yKa3aHUs MO MPOBEJECHUIO BU-
3yaJIbHO-JTaHAIIA()THOTO aHAIN3a YCIOBUH BOCIIPHS-
THSI 0OOBEKTOB KYJIBTYPHOT'O HACleIUsl B UX HCTOpHYE-
ckoil u npuponHot cpene — M.: MunKynbrypsr PO.
2009 (nara o6pamienust: 4.10.2015).



http://bestpravo.ru/sssr/yi-zakony/u0w.htm
http://bestpravo.ru/sssr/yi-zakony/u0w.htm

64 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#10(26), 2017

L
EEST| |

26.0rne! B.1. Pa3Burne KOMITO3UIIHOHHO-TIIIAHH-
POBOYHOM CTPYKTYpHI Topo1oB CHOHMPHU IEHTPOB pac-
cesleHust. ABTOpe, JFIC.Ha COMCK.y9ICH.CTETIEHH K-Ta ap-
xut-pel. HoBocubupcek, 1973. 42¢. (mara oOparieHus:
18.08.2015)

27.0OCHOBBI COBETCKOTO TPaJOCTPOUTEIHCTBA.
T.1-1Y. M., Crpoiinznat, 1966-1969. -115c¢. wn. (nara
obpamenus: 18.08.2015).

28.0OcHOBBI (hOPMHUPOBAHUS APXUTEKTYPHO-XY10-
JKecTBeHHOro obnuka ropoaos. [[THUUIIrpagoctpou-
tenbeTBa. M., Ctpoiinznat, 1987. 190c. (mata oOpaie-
Hus: 18.08.2015).

29.0ctpoBckuit B. Kommurekcrr nctopuaeckoii 3a-
CTpPOMKH B COBpeMeHHOM ropone. B kH.: I'opox u
Bpemsa. M., Crpoitusgar, 1973,c.180-199 (mara obpa-
mennst: 18.08.2015).

30.CoxpaHeHne UCTOPUUECKUX KBAapTaJIOB, TOPO-
JI0B ¥ MECT U MX BKJIIOUEHUE B COBPEMEHHOE OKpYKe-
Hue. [Ipunoxenne k okoHUaTeIbHOMY noknany. OOH,
[Mapux, 1976, 6¢. (nata oopamienus: 4.10.2015)

31.CocHoBckuit B.A., Pycakoa H.C. I[lpuknan-
HBIC MCTOABI I'PpaJ0CTPOUTCIIBHBIX

HCCcllefoBaHmiA: yueOHoe ocobue. — M.: «Apxu-
tektypa-C», 2006. — 112c. (mara oOpameHus
05.09.2015).

32.11lenkoB A.C. u 1p. . OCHOBBI pEeKOHCTPYKIIHU
HCTOPHUYCCKOI'0 ropoja:

yaebHoe mocobme / A.C. lllenxo — M., 2008
(mata obpamenus 24.07.2015).

33.11lenkoB A.C. ITocobue mo MpeArnpoeKTHBIM
HCCIICIOBAaHUSAM MCTOPUYCCKUX ToceneHuit. [Tekcrt]: /
A.C. Illenkos. — M., 2003. — 80c. (mara oOpamieHus
24.07.2015).

34.11lenkoB A.C. PeKOHCTPYKIHSA HCTOPUYIECKHUX
roponoB / YuebHoe mocobue B 2 gactax: OCHOBHI pe-
KOHCTPYKLIMU HUCTOPUYECKUX ropoAoB. Mcropuueckuit
OTIBIT Pa3BUTHS apXUTEKTypHOro aHcaMOus. - M: Ila-
MSTHHKH UCTOpmYeckor mbicin, 2013. - 420 c. (mara
oOpamienns 24.07.2015).

The bibliographic list:

1.Abesadze M.O. The influence of architectural
and urban heritage to the formation of the spatial struc-
ture of the Georgian SSR cities. Sat .: The role of sci-
entific researchies in the practice of urban planning. M.
Stroyizdat, 1980. - 7c. (the date of circulation:
02.23.2015).

2.Ageev S.A. The preservation of local historical
complexes by methods of wurban management:
dis.cand.of arch. - Moscow, 2005 (the date of circula-
tion: 03.12.2015).

3.Bondarenko I.A. The Architectural and urban
planning process: regulation and freedom. - M .:
LENAND, 2013. - 400 p. (date of treatment
02.05.2015)

4 Vavilonskaya T.V. The urban management of
architectural and historical environment (on the exam-
ple of the Samara region): Dis. Drs. architect. - St. Pe-
tersburg, 2010. - 349 p. (the date of circulation:
03.12/2015)

5.Vasilev B.L. The problem of preservation his-
torical appearance of large cities in Scandinavia and

Finland. In the book .: Scandinavian collection From
15, 1970, s5.234-244 (date of circulation: 01.05.2015).

6.Gruza Jirgi. The theory of the city. Trans. with
the Czech. M. Stroyizdat, 1972. -247s, Fig. (date of
treatment 05.09.2015)

7.Gutnov A.E. The impact of variability of the ur-
ban environment on the principles of its design. Author.
Dis. on comp.of architectural cand.degree. M., 1970. -
23s. (the date of circulation: 04.26.2015)

8.Gutnov A.E. The evolution of modern urban
thinking. In the book .: Problems of architecture. M.
Stroyizdat, s.24-30 (date of treatment: 04.26.2015)

9.Gutnov A.E., Lezhava I.G. The future of the
city. M. Stroyizdat, 1977, 126¢. Fig. (the date of circu-
lation: 04.26.2015)

10.Zaikin G.S. The architectural and urban plan-
ning principles of integrated conservation and use of
historical and architectural monuments in the condi-
tions of the Ural region. Author. Diss. on comp.of ar-
chitectural cand.degree. M., 1977. -24s. (the date of cir-
culation: 02.23.2015).

11.Zarembska T. The Historical and urban studies
to the general plan of the old cities reconstruction. In
the book .: City and time. M. Stroyizdat 1973, s.218-
235 (date of circulation: 08.09.2015).

12.Konnov V.Y. The architectural and planning
features of the historic cities of Saratov region (the end
of the eighteenth century - beginning of the twentieth
century.). Author. dis.cand.of arch. Nizhni Novgorod,
2010, p.26 (the date of circulation: 08.09.2015).

13.Korotkovsky A.E. The concepts of regionalism
in urban planning. In Sat .: Ural Polytechnic Institute
Ne 169. Sverdlovsk, 1969. - 5.3-14 (date of circulation:
10.27.2015).

14.Krogius R.V. The historic cities of Russia as a
phenomenon of its cultural heritage. -M.: Progress-,
Tradition, 2009.- 312c., Fig. (the date of circulation:
07.14.2015).

15.Lavrov V.A. The development of planning
structure reconstructed cities. Proceedings of the Acad-
emy of Construction and Architecture. 1962, J * 3, p.
12-29, ill. (the date of circulation: 07.26.2015)

16.Lavrov V.A. The development of planning
structures of the historically formed cities. M. Stroyiz-
dat, 1977. 176s, Fig. (the date of circulation:
07.26.2015).

17.Lavrov V.A. The formation of the city image .
Architecture of the USSR. 1969 6. - p.32 (the date of
circulation: 07.26.2015).

18.Lahtin V.N. The settlement system and archi-
tectural planning structure of the cities in the Urals. Ch.,
Stroyizdat, 1977. 127s, Fig. (the date of circulation:
09.19.2015)

19.Lahtin V.N. About the method of developing
the scientific forecasts of the Ural cities. Architecture
of the USSR, 1970, in 5 - p.18 (the date of circulation:
09.19.2015).

20.Lyaptsev N.N. The spatial arrangement of the
historically formed small cities of the Urals (the prob-
lem of reconstruction). Author. dis.cand.of arch.. M.,
1974. -23s. (the date of circulation: 11.13.2015).



|
EEST| |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(26), 2017 === 65

21.Lyaptsev N.N. Composite types of cities in the
Urals XV-XVII cent.- Proceedings of Higher Educa-
tion, 1974, IS 9, p.58-62 (date of circulation:
11.13.2015).

22.Lyaptsev N.N. The role of landscape in the
composition of the Ural cities. In the book .: Questions
of the theory and practice of architectural composi-
tion.l. M., 1976, s.47-52 (date of circulation:
11.13.2015).

23.Metodical guidance on the use of historical and
cultural monuments as a city-forming factor in the de-
velopment of master plans and projects of detailed ur-
ban planning // Urban Development TSNIIP
25.02.2011g. [Network resource]. -
URL.: http://bestpravo.ru/sssr/yi-zakony/uOw.htm (date
of treatment: 04.05.2015)

24.The method of performing historical and cul-
tural studies with the definition of areas of cultural her-
itage (works of landscape, architectural and garden art)
of their surroundings, the object of protection, modes
of land use and town planning regulations within the
borders of protection zones of cultural heritage (works
of landscape, architectural and garden art) - M .: Com-
mittee on Architecture and Urban Planning of Moscow
Genplan Institute of Moscow, 2009 (the date of circu-
lation: 04.10.2015).

25.Metodical guidance for visual landscape anal-
ysis of the conditions of perception of cultural heritage
in their historical and natural environment - M .: Min-
istry of Culture of the Russian Federation. 2009 (the
date of circulation: 04.10.2015).

26.0gly B.1. The development of composite-plan-
ning structure of urban settlement centers of Siberia.

The author, dis.cand.of arch.. Novosibirsk, 1973. 42c.
(the date of circulation: 08.18.2015)

27. The Basics of the Soviet city planning. T.1-1U.
M. Stroyizdat, 1966-1969. -115s. Fig. (the date of cir-
culation: 08.18.2015).

28.The Basics of the formation of architectural
and artistic image of cities. TsSNIIPgradostroitelstva. M.
Stroyizdat, 1987. 190C. (the date of circulation:
08.18.2015).

29.0strovsky V. The complexes of historical
buildings in the modern city. In the book .: City and
time. M. Stroyizdat 1973, s.180-199 (date of circula-
tion: 08.18.2015).

30. The preservation of historic quarters, towns
and sites and their integration into a modern environ-
ment. Appendix to the final report. United Nations,
Paris, 1976, 6c¢. (the date of circulation: 04/10/2015)

31.Sosnovsky V.A. Rusakov N.S. Applied meth-
ods of urban planning
Research: a tutorial. - M .: "Architecture-S", 2006. -
112c. (date of treatment 05.09.2015).

32.Schenkov A.S. and etc. . Fundamentals of re-
construction of the historic city:
Textbook / AS Puppies - Moscow, 2008 (the date of
treatment 07.24.2015).

33.Schenkov A.S. Benefit exploratory historical
settlements. [Text] / AS Puppies. - M., 2003. - 80c.
(date of treatment 07.24.2015).

34.Schenkov A.S. Reconstruction of historic
towns. Tutorial in 2 parts: Fundamentals of reconstruc-
tion of historical cities. The historical experience of the
architectural ensemble. - M: Monuments of Historical
Thought, 2013. - 420 p. (date of treatment 07.24.2015).

Mel’nick V.

doctor of technical sciences, professor, Head of the Department of bioengineering and biotechnics
National Technical University of Ukraine «Igor Sikorsky Kyiv

Polytechnic Institutey
Karachun V.
doctor of technical sciences, professor,

National Technical University of Ukraine «Igor Sikorsky Kyiv

Polytechnic Institute»
Menvnuxk Buxmopus Hukonaeena

O0OKMOp MeXHU4ecKux HayK, npogheccop, 3a6edyiowutl Kagheopvl OUOMEXHUKU U UHICEHEPUU,
Hayuonanvnoli mexnuuecxuti ynugepcumem Yxpaunvt “Kuesckuil norumexuuyeckuii UHCmumym

umenu Uzops Cukopckoeo”
Kapauyn Bnaoumup Bnaoumuposuu

O0OKMOp MeXHUUecKux HayK, npogheccop, npogpeccop kaghedpvl buomexnuxu u undicenepuu, Hayuonanvuoiii
mexHuvyeckull ynusepcumem Yxpaunvt “Kuescxuii nonumexnuueckuil uncmumym umenu Heopa Cuxopckozo ”

ON THE FEATURES OF THE COORDINATE FUNCTIONS OF THE GYROSCOPE FLOAT
SUSPENSION IN THE OPERATING CONDITIONS

OB OCOBEHHOCTSAX KOOPJIMHATHBIX ®YHKITAH MOIIJIABKOBOT' O ITOJIBECA
I'MPOCKOITIA B OKCIINIYATAIIMOHHBIX YCJIOBUAX

Summary. A mathematical model of the float suspension of a gyroscope with an arbitrary outline of the
meridian line is constructed. As a special case, the three forms of the shell part of the float suspension are analyzed
separately - convex, concave (in the form of a catenoid) and in the form of a classical circular cylinder. The con-
structed model makes it possible to determine three coordinate functions of the surface of the shell part and solve
optimization problems in terms of achieving the minimum error in determining the kinematic parameters of the

mobile object

Keywords: float suspension, gyroscope, N-wave, acoustic radiation, shell, meridian line, catenoid
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AnHotanus: CTpouTcs MaTeMaTHyeckas MOJeENb IOIUIAaBKOBOTO IOJBECA TMPOCKONA C IPOM3BOJBHBIM
o4epTaHUeM JIMHUY MepuauaHa. Kak yacTHbIE Clly4au aHATM3UPYIOTCS OTAENBHO TPH (OPMBI 000I0YEYHOH YacTH
MOTDTABKOBOTO TOBECA — BBINTYKJIasi, BOTHYyTas (B hopMe KaTeHOHIa) M B (hopMe KIACCHIECKOTO KPYTrOBOTO IIH-
auHIpa. [ToctpoeHHast MOZeNb O3BOJISIET ONPEIEIUTh TPH KOOPAHHATHEIE (QYHKIMU TOBEPXHOCTH 000JI09EYHON
YaCTH M pelIaTh 3aja4d ONTUMH3ALUH B IUIaHE JOCTYDKCHUS MHHIMAJIBHOHN ITOTPEIIHOCTH ONPEe/IeJICHUs KHHEMa-

THYCCKUX IMapaMeTpPOB IMOABHKHOTO 00BEKTA.

KaroueBbie ciioBa: [lonnaBkoBEIid MmoABeC, TMPOCKOII, N'BOJ’IHa, AKyCTHYCCKOC U3JIYyYCHUC, O60J'IO’~IKa, JIMHUSA

MEpHuJraHa, KaATCHOUI.

Jnst 3aliuThl  TEPPUTOPHANBHBIX pyOekeid B
HacTosIIIee BPeMsl CIIy)KaT OaIMCTHYECKHE, MEKKOH-
TUHCHTAIBHBIE U KOCMHYECCKHE PAaKCThl Pa3IMYHOIO
KJlacca M CpecTB 0a3upoBaHMs, aTOMHBIN TOIBOIHBII
(0T M pakeTHBIE BOMCKA CTPATErMYeCcKOro Ha3zHaue-
uHusa. CoBpeMeHHble pakeTsl-Hocutenn (PH), xak u3-
BECTHO, CIIOCOOHBI JOCTaBHThH CPEICTBA IOPAKEHHUS C
KOHTHHCHTAJbHON TEPPUTOPHUH CTpPaHBl B JFOOYIO
TOYKY 3€MHOTO Iapa HE TOJBKO ¢ OONBIIONH TOYHO-
CTHIO, HO U 32 MUHUMAJIbHO JIOIIyCTUMOE BpeMs.

bammuctuueckumu pakeramu (BP) B monere
YIOPaBIAIOT WHEPIHAIbHbIE UM paJUOUHEepIIHATbHBIC
cuctemsl. Hanbosee HaleXHBIMHU ClIEIyeT CUHUTATh
HepBbIe, MOCKOJIBKY TOJIBKO OHHM 00JaJaloT peliao-
UM JOCTOMHCTBOM — aBTOHOMHOCTEIO. JTO Ka4yecTBO
MO3BOJISIET PEANN30BBIBATH OJHOBPEMEHHBIN 3aITycK
0OJNBIIOT0 KOJNUYECTBA PAaKeT, O00CSCIIeYHBAET JOCTa-
TOYHYIO CTETICHb HE3aBUCHMOCTH CTAPTOBBIX MO3HUIINI
U, KPOME TOTO, BBICOKYIO OOCTOTOBHOCTh W HAIEK-
HOCTh HaXOJSAIIUXCSA Ha OOEBOM IEXKYPCTBE CPEICTB
TaKkTUUeCKOW manyOHoi aBuarmu (TIIA), ctpaTeruue-
ckoit 6ombapruposounoii aBuanuu (CBA), kopabens-
HBIX 3CHHUTHBIX PAKETHBIX KOMIUIEKCOB (HAaIpUMep,
knacca “@opm” ¢ 64 pakeramu C-300), HaxXOAATIUXCS
Ha BOOPYXCHHUHU KpeHCepoB ¢ Ta30TypOMHHBIM JBHTa-
TeJieM, paKeTHBIX YCTaHOBOK Kiacca “bhazanbm’ ¢ KphI-
nateivu paketamu [1-500 (cBepxTodHas cTpenbda B pa-
mayce 500 kM), a Takke OCCIHMIOTHBIX JIETAaTEIHHBIX
anmaparoB (aBTOHOMHBIX POOOTOB), 0018 JafOIINX CBO-
Gomoii  mepenBmKeHus, poboros-camepo  (Mini-
Andros), HakoHell, AUCTAHIIMOHHO YIPABISIEMBIX aIlla-
partoB. 11s 3a1a4 goenHoll pazeeoku, pa3MAHUPOBAHUS
AKBAaTOPHH, NMOPAKEHHUS KHUBOH CHIIBI B 30HE BOCHHBIX
KOH(IUKTOB | JIp. Bce OoJbliee MPUMEHEHNE HAXOIAT
pOOOTHI.

Hugparyus N-gonmnvl na umMneoanchol nogepxHo-
cmu noogeca 2upocKkona. AHAIU3UPYs yIOPyroe B3au-
MogeiictBue N-gosHbl ¢ MEXaHHYCCKUMH CHUCTEMaMHU
UHEPLHAIbHOIO AaBTOHOMHOIO IO3UIIMOHUPOBAHUS,
JUIl KOHKPETHOCTH PacCMOTPUM CEPUHHO BBINIyCKae-
MBI TPOMBIIIICHHOCTBIO JIBYXCTENEHHON TMPOCKOI C
JKUJIKOCTaTUYECKUM ToABeEcOM. B mpenmonoxenuu,
YTO I'eHepUpyeMble B I0/BEce KoyieOaHMsI HE Tepeaa-
IOTCSI Ha COMNpPSDKCHHBIE ITOBEPXHOCTH, W3Yy4EHHE
MOJKHO OTPaHHYUTh TOJBKO 00OJOYEYHOW HYacThio, a
JUIA TIONTHOTHI KapTHHBI — CTPOUTH TPEXMEPHYIO pac-
4eTHYIO0 Mozeib. [losyuyeHHble pe3ynbTaThl B MOJIHOU

Mepe MOTYT OBITh MCIOJIb30BaHBl IOMHMO IIPOYETO U
JUIS aHaJM3a TUHAMUKUA KOXKyXa TPEXCTEIEHHOTO TH-
pockorna.

OO0BbeKTOM HCCIeTI0OBAHMIT — SBISIETCS TIPOIECC
YOPYroro B3aMMOACHCTBHS IPOHUKAIOMIETO H3ITyde-
HUS ¢ MCXaHWIECKUMHU CHCTEeMaMu OOpPTOBOM ammapa-
TYPHL.

Heabr0 Hay4IHBIX HUCCIECNOBAHHUU SIBISCTCS II0-
CTPOCHHE TOYHOH PacyeTHOI MOJENN YIPYroro B3au-
MOJICHCTBHSI aKyCTHYECKOTO M3IIyYEHHUsS] C MeXaHHYe-
CKOW CHCTEMOM MOIUIABKOBOI'O TMPOCKOINA B 3KCILTya-
TAlMOHHBIX YCIOBHSX TMIEP3BYKOBOI'O MOJIETA.

Jng mocTrKeHUs INOCTaBICHHOM Iienu HeoOXo-
JTIMO:

1. TlocTpouTh aHAIUTHYECKYIO MOJICITH TTOIBHXK-
HOW 9aCTH IOJIBEca THUPOCKOTIA.

2. YCTaHOBUTH 3aKOHOMEPHOCTH YIIPYTOTO IIe-
peMereHns IoaBeca THPOCKOTIA IO/ ASUCTBHEM TIPO-
HUKAIOMICTO aKyCTUIECKOTO U3ITYICHHUS.

3. IIpoananm3mpoBaTh BO3MOXKHOCTBH IIPOSIBIIC-
HUSI JIOKQJIBHBIX OCOOEHHOCTEHA.

AHanu3 cocrosinusi mpodJjembl. Hanbonee mo:-
HOE TpEICTaBICHHE O 3BYKOBOM ylape IaeT CIeK-
TpaJbHasg IJIOTHOCTh PACHpENeNICHUS SHEPTHH IPO-
necca [1, 2]. Ilpuuem, nmpu npeogoieHUH 3BYKOBOTO
Oapbepa ypoBeHb N-80/iHbI MOXKET MPEBHINIATH B Jie-
CSITKU pa3 ypOBEHb CTapTa C OTKPBITHIX MO3uLuii [3, 4].

[IponnKkaromee BHYTPH JICTATENLHOTO amiapara
AKyCTUYECKOE M3ITYYCHHE TeHEPHUPYeT B JJIEMEHTHOH
0a3e HHepIHAIEHBIX CECHCOPOB MHOXKECTBO (DOpM KoJTe-
0aHUIi, B TOM YHCIIC U pE30HAHCHEIX [5, 6]. B cBoeii co-
BOKYITHOCTH OHH TIOPOXITAIOT BO3MYINAIOIIHE MO-
MEHTbI DHIIEPOBBIX CHII HHEPLIUH, KOTOPBIE CITYXKAT HO-
ABJICHUIO TOorpemHocTeil (mmbo apeiida) BBHIXOIHBIX
CHI'HAJIOB HHEPIMAIBHBIX CEHCOPOB [7, 8].

Haunbonee mpocTeIMH, 1 BMECTE C TeM HauMEHee
TPYIOEMKHUMH, METOJIAMH YCTPAHEHHSI 3TOTO SIBICHUS
SIBIISTEOTCS] METOABI KOHCTPYKTOPCKO-TEXHOJIOTHIECKUX
peleHuii, T.e. nacCuBHbIE MeTOIbI [9 - 11].

PaccMoTpeHBI YacTHYHBIE CITyYan aHATUTHYECKON
MOJICJIA BJIASHUS TEOMETPUH IOJBECA IMOILIABKOBOTO
THPOCKOTIA Ha KOOPIMHATHBIC (DYHKITUH MOJIBECA.

I[oaBec ¢ MPOU3BOJIBHBIM OYePTAHHEM JIHHUHT
MepuaHaHa

B 0Ge3pasmepHoii ¢dopme auddepeHnnaibHbe
ypaBHEHHs 000JIOYKH C MPOU3BOJBHBIM OYEPTAHHEM
JIMHUA MEpHUIHaHa CBOIATCS K BUIy [12]:
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cTBeHHO, 4T0 § - 0 u y = 0; w, — coOCTBeHHAs Ya-
cTOTA.

VYpasuenust (1) obecrmeynBalOT BO3MOXXHOCTH B
JlaJbHENIIEM MPOBOJAUTh COMOCTABUTEIbHBIN aHAIN3

®)
YeThIpeX BHJIOB IOIJIABKOBOIO IOJBECA — C IPOM3-
BOJIbHBIM OYepTaHUEM JIMHUHM MEPUANAHa, BHITYKIOTrO
(puc. 1, a), BoruyToro — xamenouo, oT nat. catena
(puc. 1, 6), xpyrosoro muuaapa (puc. 1, 6). Bo Bcex
CITydasix MmpeamnonaraeTcs, 9To Kpusas f (z), o0pasyro-
masi 000J0YKy, CHMMETPHYHA OTHOCHUTEIBHO JIMHUHU
CM.
Mexny cucremamu koopauHat C;zimy u Ozr
UMEIOT MECTO aHAJIMTHYECKHE COOTHOLLICHUS —

1
r=n+R,z=2z +-4.
2

B cucteme otcuera C,z, 7y TMHUIO MEpHIUaHA 3a-

JaIIM BBIPAXKCHUEM
r = 1f(z1),

IPUYEM 3HaK “+” COOTBETCTBYET cXeme, n300pa-

JKEHHOH Ha puc. 1, a, a 3HaK “—” — Ha puc. 1, 0.
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Puc. 1. I[lonnasok cneyuanvbHotl popmel: a) — 8bINYKIASL 000IOYKA BPAUEHUSL,
0) — 8oeHymas, 8) — Kpy2080ii YUIUHOp

YcraHOBUM Kilace KpHUBBIX f;1(Z;) AN peanu3a-
uu TpedyeMoit obomouku. IIpexae Bcero, MOJIKHBI
00513aTEIbHO BBIOJIHATHCS YCIOBUS —

fi(=21) = fi(z1);
1
fi (J_r . f) 0.
IIpu stom byukuus [+f;(z,)] cuuraercs crporo

BBINYKJIOHN, a QyHkuus [—f;(z,)] — cTporo BoruyToii.
Oyukmus f;(z;) sBuseTca yObIBaromend mnpu z; €

¢ . ’
(0; E) (puc. 1, a) n Bo3pacrarouieil, ecnm z, € (0; ;)
5
( — R’ n=
TO B CJIy4ae KpyroBOI'O LIMINHAPA HMEEM:

—,u 8J(1+ D2 E(2) = =

1+¢

(puc. 1, 6). OueBugHO, YTO
fi(=21) = fi(z1).

U3 ypaBrenwmii (1), (2) u (3) cnemyer, 9To yrnpyrue
MepeMeNIeHIs] TOBEPXHOCTH TOJBECa IO BCEM TPEM
HATPABJICHUAM, B TOH WX HHOU CTCTICHH, BIUSAIOT APYT
Ha apyra. CTeleHb 3TOTO BIUSHUSA YCTAHOBUM B TTOCTIE-
JYIOIIEM.

Jns ynoOGCcTBa HHTETPUPOBAHUS CICAYET MEpeHTH
K 0e3pa3MepHbIM Kod(duIreHTam.

Tak kak

( ) 1§12 = (m—a)f(__ 1) §2) = (R+8)€2'

§=0,{=0,u=0;¢&(2z) =0.

Hrak, BBeieM cieayromnime 0003HaYeHMST:
z _. Uy

- ' h
C HEJIbIO YIPOILICHUA Z[aJ'ILHCﬁIHGFO HU3JI0KCHUA,
OIyCTUM YepTOYKYy CBepxXy. IIpeHeOperas MambIMU

Uy =2 = Uyt

n @ = W, (l)ot= t. (4)
cJlara€MbIMH, B OKOHYATCJIbHOM BHUAC ypaBHCHHUS IIO-

IJIaBKOBOT'O 1OABECAa C IMPOU3BOJIBHBIM OYCpTaHUCM
JIMHUU ME€pUIraHa MOKHO 3aIrucaTb B BUJC:

97U, o, U, oW
¥ al(Zz—l)——azU +a300<p a45=
2
= [1+a,(2z - 1)?] (—qi + a2 2%); ®)
U, 62U a%u
57 T il = B2z = 171522 [1 By (22 = 1) = ~
b;(2z—1) Uy b,(2 1) +b baW—
342 3z 422 5 6 3¢ =
* * a%u .
=120 - 1) ](_QZ + 52508, (6)
a*w *w scw
[ 1+B4—(ZZ_1) ]a 2 Cla_ZZB(pZ—C2W+C3(ZZ—1)a?_
3w aw aZw a3u. a3u
T 52007 T 52 T Ce ez T 62z 1) a_z ~Cs awép — 6 azza(fp -
33U, 2U U, au
€10 5,002 ” o TCis 7, T a_; -
o O2W
—c15(22 - 1)U = [1- 52z~ D] (g +7722Y), )
rac
4(1+2 ) _8 5 _1li+vl vtph
@ = v R(1+() = O rar BT iR M T Tk’
2 Lo k2 12 pw% . _ S
(1 v )Ehz qli a - (1 v ) E al - 2“ R(1+<).
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b =1(1+u)(1+z)(5)-b =2(3—v)§
1 2 » V4 ]

1 2 (R
by =5 (1=v)A+0) (7) b5—4(1—v)(1+€) lz’

6R
by = 201 ~v)(A + WA +0) 55 bg = 1+ v;
l
1+ué 1+4+ué 14+2u/8
b=Ticw b=t B rasg B B T ()
\ RE(L+Q? pw}
QZ=(1—U2)TQZ;[32=(1—U) A R*(1+ Q)%
_ 2 (l)2 _ (l)4 1+3y(6>
“Ta+0r\R) 2T+ \R) BT % 14¢
_ L @0G-wE (N2 _ o Atutan) (8 (1-v) 1\?
€4 = (1+0)3 E(E) s =8 1+¢ (E)’ € = 16(1+()3( )( ) ’
_ 32u(v+p) 62' 1 14_ _1-v 12'
¢ = Trg2 (E) 68 = gyt (E) 169 = o2 (E) ’
_ove (1N aw? 8\ (L) au(-v)3-w) (8) (L)?
€10 = 1+0)3 (R) ’ C131 T a+0)? (R) (R) ’ C412 T a+p? (R) (RS) ’
_ o _ 1+op 1% 4(1+vp) 121
Gz = 1200+ W) 775 €14 = 12 (1+0)2 R%2 “15 = g2 ( ) RRZ’
* h 1 )
y? = 1201 —v?) (1) 2Rk g, = =)
BeiBoabl. [locTpoeHHass aHanWTHYecKas Mojens  engineering materials IX Intern. scientific and practical.

YHOPYTO-HANPSXKEHHOI0  COCTOSHHUS  MOIIJIaBKOBOI'O
MOJIBECA THPOCKOIA JaeT BO3MOYKHOCTB!
1. TIpoBecTu KaueCTBEHHBIH U KOJIMYECTBEHHBIN aHa-
T3 YIPYTHX MEepeMeNIeHIH MOBEPXHOCTH 000I09ey-
HOM Y4acTH MoIUIaBKa I10 TPEM HAIIPpaBJICHUAM — BJAOJIb
JMHAW MEpUINaHa, TI0 IEpUMETPY IIMaHroyTa U B pa-
JAWAaJIbHOM HaIllpaBJICHUU.
2. TloctpoeHHas aHamUTHYECKas MOJENH ITIO3BOJIIET
AHAITM3UPOBATE CTPYKTYPY KOOPIAMHATHBIX (DYHKIUH
HE TOJIBKO (byHKIlI/II/I BPEMCHHU U TCOMCTPUYECCKUX TIa-
paMeTpoB MOBEPXHOCTH, HO TAKXKE PEIIaTh 3aJIaqd OII-
TUMHU3alUU MMOBEPXHOCTHU MOABECA I'MPOCKOINA MO0 MH-
HUMYMY TEHEpHUPYeMOH B MaTepHajle aKyCTHYeCKOH
BUOpALH.
3. Ormpenensiss BENHYUHY 3BYKOIPOHHUIIAEMOCTH 000-
JIOYKHW MOKHO YCTAHOBUTH IMPUYUHBI U PA3ZBUTUC BO
BPEMEHH TEXHOJIOTHYECKOTO PHCKa THIIEP3BYKOBBIX
JICTHBIX W3JCHHA, B YaCTHOCTH, MposiieHue 3ddexra
«aKyCTHUYECKOH TPO3PaYHOCTH» OOBEKTa BCIECICTBUE
BOJIHOBOTO COBIIAJICHHUS.
4. HaiineHHple 3HAYCHUS KOOPAWHATHBIX (YHKIIHH
TMO3BOJIAIOT YCTAaHOBUTH 3HAYCHUA Bﬁneposmx Cui1
WHEPINH, JeHCTBYIONNX HA TOBEPXHOCTH TOIUIABKA B
ITOJICTHBIX YCJIOBUAX, ONIPEACTIUTD BEJIMUYNHY OJOTIOJTHU-
TENBHBIX TIOTPEITHOCTEH IMOIUIABKOBOTO THUPOCKOIIA,
BCJIEJICTBHE BO3HUKAIOIINX TU(PPAKINOHHBIX SBICHUH,
BBISICHUTH OCOOCHHOCTH MX Pa3BUTHSL.
5. Haiinennsle 3Ha4YeHUS KOOPIUHATHBIX (QYHKIHI
MOIUTABKOBOTO IOJ[BECa THPOCKona (HOPMUPYIOT BO3-
MOXHOCTh MPOABJIICHHUA B OKCIUTyaTallMOHHBIX YCJIO-
BUsX 3(h(hexra n30MpaTeTbHOCTH YTIOBEIM IBUKCHUEM
JIeTaTaTeIbHOTO amapaTta, COCTABIIOMNX aKyCTHYe-
CKOM BHOpAIIUK €ro MOBEPXHOCTH B BHIC (POPMHPOBA-
HUS CUCTEMAaTHUYECKOI MOrPEeIIHOCTH U3MEPEHUH.
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CTOXACTHYHA BIHOPAJKOBAHICTb TA METPUKA IMOPO/KEHI IPUHIIUITAMMU
BAP'€PHOI'O IEPECTPAXYBAHHSI

CTOXACTHYECKAA YIIOPAJOYEHHOCTDb U METPUKA ITOPOKIAEHHBIE
INPUHIOUITAMHU BAPBEPHOT'O IIEPECTPAXOBAHUA

STOCHASTIC ORDERING AND METRIC GENERATED BY PRINCIPLES OF STOP-LOSS
REINSURANCE

AHoraniss. B po0oti mpejcraBieHi 0a3oBi KoHuenuii (GOpMyBaHHS CTOXaCTHYHOI BIIOPSAKOBAHOCTI Ta
METPHUKH TOPOJPKEHUX TPHHLMUIAMH Oap'epHOro mnepectpaxyBaHHs. KpiM iHIIOro, B CTaTTi NpelCcTaBICHHN
JOCTAaTHIH KpUTEpi BHNOPSIIKOBAHOCTI, NPOAEMOHCTPOBaHA MOHOTOHHICTH BIIOPSIKOBAHOCTI BHIIaJKOBUX
BEJIMYIH/PO3MOALTIB K (QYHKIIIT MacIITaOHOTO MapaMeTpa, IPOJIEMOHCTPOBAaHA IHBAPIaHTHICTh BIOPSIAKOBAHOCTI
BIZTHOCHO 3MIIITyBaHHS Ta 3rOPTaHHS, @ TAKOX JIOBE/ICHO JICKIIbKa KIIFOYOBHX BIACTHBOCTEH METPHKH.

AnHotanusi. B pabote mpencraBieHsl 0a30Bble 0a30BbIe KOHIEMIMM (DOPMHUPOBAHMS CTOXACTHYECKOH
YIIOPSIOUYEHHOCTH M METPHKH TTOPOXKICHHBIE NPUHIUIIAMHU OapbhepHOTo nepecTpaxoBanus. [lomumMo mpoyero, B
CTaTbe IPEACTABIEH JIOCTATOYHBI KPUTEPHUIl YHOPSJOYEHHOCTH, IPOJEMOHCTPUPOBAHA MOHOTOHHOCTh
YIOPSIOUEHHOCTH  CIIy4YaiHbIX BEJMYMH/pacrpenesieHnii kak (yHKUMM mapameTrpa MacuITaOupOBaHUs,
IIPOJEMOHCTPUPOBaHA HHBAPUAHTHOCTh YIOPSJOUYEHHOCTH OTHOCHUTEIBHO CMEIIMBAHUS U CBOPAuYMBaHUsA, a TaK
K€ JI0Ka3aHO HECKOJIbKO KIIFOYEBBIX CBOMCTB METPUKH.

Abstract. Some basic concepts of forming of stochastic ordering and metric generated by the principles of
stop-loss reinsurance are presented in the article. Among other notions, we present a sufficiency criterium for the
stochastic ordering, demonstrate monotonicity of stochastic ordering as a function of scaling parameter,
demonstrate invariantness of the ordering with respect to mixing and convoluting as well as prove several key
properties of the metric.

KurouoBi cioBa: Gap'epHe mepecTpaxyBaHHS, HETTO MPEMis, IPEMisi CEpeIHbOTO 3HAYCHHS, CTOXAaCTHYHA
BITOPSAKOBAHICTh, METPHKA, KPUTEPiH JOCTATHOCTI, MOHOTOHHICTb, CYMIIll, 3TOPTKA.

KiiloueBble cioBa: OapbepHOE TIepecTpaxoBaHHE, HETTO TPEMHUs, NPEeMUs CpPEeJAHEro 3HAueHUs,
CTOXAaCTUYECKAA YyIIOPAJOUYECHHOCTh, METPHKA, KpI/ITepI/Iﬁ JOCTAaTOYHOCTU, MOHOTOHHOCTBH, CMEb CBECPTKA.

Key words: stop-loss reinsurance, net premium, mean value premium, stochastic ordering, metric,
sufficiency criterium, monotonicity, mixture, convolution.
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Hexaii Bumagkoa BenmunHa X , 3 (QyHKI€IO
po3moaiTy Fx (X) , Bi;moOpaskae TpoIIoBHii €KBiBaJICHT
30UTKIB TOB'A3aHUX 3 IIEBHOIO CTPAXOBOIO YTOJOIO.
CrpaxoBy mpeMito, TOOTO cyMy, SKy KIIEHT TIpH
YKJIQJIaHHI ~ yrogW IUIaTUTh OOpaHidl  CTpaxoBiit
KOMIaHii 3a 3aXUCT B pusuky X , MO3HAYaTUMEMO
7[X].

3nebinbuioro  BenuuuHa X
HEBi/I'€MHOI0, TIPOTE, BiJ'€MHI 3HAYCHHS BEIIMINHU X
IHKOJIM JOMYCKAIOTBCS Ta TPAKTYIOThCS SK mTpadHi
CaHKINi, IO HAaIXOAATH BiX 3aCTPaxOBaHOTO [0
CTpaxoBOi KOMMaHIi 32 He BUKOHAHHA YMOB CTPaXx0OBOi
Yrou.

Haramaemo, 1mo HeTto mpeMis ams pusuky X
O3HAYAETHCS AK MaTeMaTHYHE CIIONIBaHHSI PO3MIpy

BBaXXAa€TbMCH

30UTKIB acOIOBAaHUX 3 PH3UKOM X, T1o6T0,

T g0 [X]=E[X].
Haragaemo TakoXk, M0 MpeMis CEpPeIHBOrO
3HAUYCHHA I pI/I3I/IKy X N ﬂKy ITIO3HAYATHUMECMO

ﬂﬁ_Q.[X] , O3Ha4eHa 3a JOMOMOTOK  (PYHKIIi
v(x) e CZ(R) Takoi, mo V (X)>0 ra v (x)=0

ams X € R, osmauaethes sk po3s'Azok piBHAHHA

V(7 [X]) = E[V(X)].

NPULKITY CEPEeJHBOr0 3HAYCHHS MiJpaxyHKy BapTOCTI
CTPaxOBUX KOHTPAKTIiB TPOXH NPUXOBaHa B HEPIBHOCTI
€ucena V(E[X]) < E[v(X)], to610, oTpumana B

Takuii cmocid mpemis Oyme HE MEHIIOK 3a

MaTeMaTHYHE CIIOJiBaHHS PO3Mipy IPOIIOBHX 30UTKIB.
BaxIMBEM ~ YAaCTKOBMM  BHIAOKOM  IpeMii

CEepeIHbOI0 3HAYCHHS € eKCIIOHEHIIIHA TIpeMist

ApryMmeHTaIis IS

28fi .(8)

naéﬁ.-.w)[XJ::%Iog(E[eﬂX]), 46y B>0,

sIKa OTPUMYETHCS 3 MPEeMii CepeIHbOr0 3HAUCHHS
npu Bu6opi V(X) = ae” +7, na min[e, 5]1>0.

ExcnioneHmiiHa mpeMisi BHHHKAE TaKOX SK
YaCTKOBUI BUIAJOK METOAMK CTPAXOBOTO OI[IHFOBAHHS
OCHOBAaHMX Ha BHKOPUCTaHHI TJIaAKMX (yHKIIH
KOPHUCHOCTI, 1 BHIUISETHCS B OKPEMHU BHIAJOK, SIK
Taka, IO BOJOJIIE€ PsAAOM OaXXaHWX BIIACTHBOCTEH,
SIKUHMH METOJM CTPaxOBOTO OIIHIOBAHHS O3HAYCHI 3
BUKOPUCTAHHSAM TJQJKHX JONOMDKHHX  (YHKIIIH
B3arami KaXydd HE  BOJIOHNIIOTh,  HAIPUKIAJ
BJIACTUBICTIO aJUTUBHOCTI.

VY po6ori Jposnenka [1, €. 211-224] kpim iHIIOro
JIEMOHCTPYBAJIOCS, IO, SKIIO [ pU3uKy X icHYe

>0 take, mo E[| Xe™ [] <+, 10 Mae micue

TpaHUYHEe CHIBBIHOIICHHS
T (BDIX] > 7505 [X] mpu f—0,, sxe
JEMOHCTPYE  MEBHOIO  pOAY  3B'I30K  MiX

€KCIIOHEHIIIHHOIO Ta HETTO MPEMIsIMU.

Po3risiHeMO Temep KOHTPAaKT —HaUIMIIKOBOTO
nepecTpaxyBanHs 3 Gap'epuum piBHem 1. B manomy
BUIIQJIKy IIepecTpaxoBa KOMIIaHisi BiJIIKOJOBYE
vactuny pmsuky X —t y Bumanky, xomu X >t i
Bech pu3uK (0e3 BUmIAT 3 OOKY IepecTpaxOBHKa)
BIJIIKOJOBYETECS  CTPAXOBOK  KOMIIAHIEKO,  SIKIIO
X <t.

3a Takux 0OCTaBHH, IpEMis, 0 HAIXOAUTH JIO
NepecTpaxoBHka OOpaxoBaHa 3a EKCIOHEHLIHHUM
NPUHIMIIOM MaTHME BUIIIS

ﬂz’éééﬁdé.[x] - %Iog E[eﬂ(X7t)+] = ﬂ[x,t,ﬂ], aey ﬂ >0,

a HETTO TIPeMist

7! S8 1= E[(X —t).]=: #[X,t,0].

B Tepminax GyHKIiH po3moainy MIOHHO OTpUMaHi peMii MOXHa MPEJCTaBUTH HACTYITHUM YHHOM

X, p] =

1 O B(x— X
Elog{F(tHL et ‘)dF()}

(1)

_ %Iog {1+ Bl - F(x)]dx}, 46y B>0,

a TAaKOX

A[X,1,0] = It+w(x—t)dF(x) = jt“”[l— F (x)]dx. @)

BiJbIT 3pyYHMMHM 3 TOUKH 30py KOMII'IOTEPUHUX 00YHCIIEHb, 0COOIMBO y BUNakax, konu posnoxin F(+) e

apuMEeTHYHNM, € HACTYITHI JBa MPEICTABICHHS, SIKi eKBiBaJeHTHI npencraieHHsM (1) Ta (2)

ﬁ[X,t,,B]:%Iog{e‘ﬁtM(,8)+I;(1—e‘ﬂ‘t‘x))dF(x)}, a8y pB>0, ©)

Ta

2[X,t,0] = E[X]—t+J2(t—x)dF(x)

(4)
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ne M (-) — ue reneparpuca posmoainy F(-).
IcHye mocuTth GaraTo anropuTMIB OCHOBAaHUX Ha 3aMiHi
posnoniny F(-) 6musbkum 0 HBOTO AMCKpETHHM

PO3IIOIITOM, SIKi BHKOPHCTOBYIOTH MpeacTaBieHHs (3)
Ta (4) I OTpUMAaHHS HaGJIMKEHB BAPTOCTI KOHTPAKTIB
IepecTpaxyBaHHs.

Hus >0 MoxHA 03HAYUTH OJHOCTOPOHHIO

BIIOPSIKOBAHICTh BUNAIKOBUX BenuuumH (abo ix
GyHKIIA ~ poO3MOMTY) HACTYOHMM  4mHOM. Jlis

Bemmunan X 3 Qynkuiero posmominy F(X) Ta
emmunan Y 3 dyHkmiero  posmomity  G(X)

rooputumMemo, mo X <ﬁY (abo, mo Te came

d,(X,Y):=sup
teR

3 npexacrasnens (6), (1) ta (2) cainye, mo

) “PUOIE (x) - G(x)]dX

F(x) <, G(x)), sxwo #[X,t,B]< 7Y, t, S]

Juist Beix —oo <1 < 400,
3 npencrasnens (1) ta (2) 3 ypaxyBaHHAM TOTO,

0 =1 cninye, mo s £ >0 ymosa

mo €
X <,Y (abo F(X)<,G(X)) e exsipanenruporo
YMOBI

jf’eﬂ(x-ﬂ[F (x)-G(X)]dx=0 ()

maecix teR.
Binbi Toro, merpuka mis >0 BBoauThCsA 32

JOTIOMOTOI0 3aJlaHHS HACTYIHOTO CIiBBiJHOIICHHS
BifgcraHi

, 48y teR. ®)

dy(X,Y) =sup|z[X,t,0]-~[Y,t,0],

Ta

d,(X,Y)= %sup\eﬂ”[x"*"’] —eﬂ”[y'tﬁ]‘,

teR

Tob6to, Bomonitoun iHPOPMALIE MPO METPHKY
mik Bemunnamu X Ta Y MOKHa OLiHIOBATH 3BEPXY
pi3HUIIO BapTOCTi Oap'epHOTO MEpecTpaxyBaHHI MiXK

pmsukamu X 1a Y .
IpencraBnennst (1) ta (2) moxHa 0OOepHYTH.

Hozuaunsum 7z[ X ,t, f]=: p(t) ans f>0 3(1) 1a
(2) orpumyemo

F(X)=eYp (x)+1, 4y -oo<x<+w (7)

Kopucryeuncs npeacrasnenssm (7) npu =0
JIOCUTHh JIETKO Oa4uTH, IO (PYHKIIO p(t) , I
—o0 <t <400, MOXHA IHTEPIpPETYBaTH SK HETTO
npeMito Oap'epHOTO TepecTpaxyBaHHS TOMI ¥ JIHIIe
TOJIi, KOJIM BUKOHYIOTHCSI HACTYITHI JIBI YMOBH:

(i) ynxkuis P(t) HenmepepsHa Ta omykna 3Bepxy;

) P()—>0 mma t—>+0 1a p(t) >-1
st t— —o0.

Binbw toro, 3uaroun Biaactusocti P(t) moxkua
F(x).

Hanpuknaz, 3uoBy x taku y Bunaaky £ = 0, maemo:

poOMTH  BUCHOBKM TIPO  BIIACTHBOCTI

pospuhicte P(X) B Toumi X, 3maunts, mo F(X)

Mae TOYKOBY BCJIIMYUHU

P (X, +0)—p (X, —0) B touni X, ; a6o, dynxuis

F(X) e crynminuaroro Tomi # sume Tomi, Koim

Macy

dynxuis P(-) € xyckoBo niHiiiHOW0, TOLIO.

HacTynHa ymoOBa [EMOHCTpYE MpOCTi, MPOTE
JOCHTh KOPHCHi JOCTaTHi yMOBHM CTOXaCTHYHOL
BIIOPSIKOBAHOCTI.

aey p>0.

Teopema 1. Fxwo ona pusuxy X 3 ¢ynxyicio
posnodiny F (X) ma pusuxy Y 3 @yHKYI€EI0 PO3NOOLILY
G(X), a makoxc oesxozo >0 euxonyomocs

ymoeu:
A: j_*:eﬂX[F(x) —G(x)]dx > 0;

A, :iciye A €[—00,+0) Taxe, mo
F(X)<G(X) min X< 1a F(X)>G(X)

wist X = 3

TO Mae MiCue CTOXacTHYHAa BIIOPSAKOBAHICTb
X<,Y.

B

Josedenns.  Jlns  NOBEJEHHS  DOCTaTHBO

MPOJICMOHCTPYBAaTH BUKOHAHHS HepiBHOCTI (5) st
scix teR. V sumagky t> S nepisnicts (5)

BUKOHYETHCS 3aBJISIKH YMOBI Az ,aysumagky t < f

BUKOHaHHs HepiBHOCTI (5) crifye 3 OLIHKH
) "0 D[E (x) —~ G(X)]dX = jjea“-‘)[l: (X) = G(x)]dx > 0.
1

3BepHeMO yBary Ha Te, wo y Bunaaky [ =0

YMOBY A MOXHa
€KBIBaJICHTHIM YHHOM

A f:xdF(x) < f:xdG(x) ,

ay sunagky [ >0 — wacrynaum

A j_*:eﬁXdF(x) < I:OeﬂxdG(x).

npeacTaBuUTHU HaCTyITHUM
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HacrynHa TeopeMa OEMOHCTPYE MOHOTOHHICTb
CTOXACTHUYHOI BITOPSAIKOBAHOCTI SIK QYHKIIIT ITapameTpa

B.

Teopema 2. Jxwo ons ¢ynxyiti posnodiny F(X)
ma G(X) mac micye pepisnicms F(X) <ﬁ G(X) ons

oesxoco >0, mo ona 6Gyov-skozo ¥ > [

mamumeno F(X) <, G(X).

Jloseoenmst. Jlts JOBEEHHS JOCTaTHBO
MPOAEMOHCTPYBAaTH  HEBIM'€MHICTP  HACTYIHOTO
Brpazy. CKOPUCTAEMOCH IHTETPYBaHHIM YaCTHHAMH

J eI (M- G 00T = - [ e [ e R (y) - 6(y)] =

= [ e’ IF (0 -G )Tdx +

®)

+(r=p)[ e P00 [ e/ UO[F (y) - G(y)]dydx

Tak sk y sunagky F(X) < 5 G(X) wuepisnicTs

(5) Buxonyerscs s Beix L€R, 1o mpu r>

obunBa nomanku B (8) Oymyth Heim'emummu. Lo #
JIOBOJIUTH TBEPKEHHS Teopemu 2.1

HacrymHa TeopemMa NeMOHCTpYE iHBapiaHTHICTb
CTOXaCTHYHOI BIOPSIIKOBAHOCTI BIZIHOCTHO
CKIHYCHHOTO Ta 3JIIYCHHOTO 3MIlllyBaHb, a TaKOXK
CKIHYEHHOT'O 3TOPTaHHS.

Teopema 3. Hexaii Fi(X) ma Gi(X), onA
i=1,2,---,
@YHKYTI po3nodiny maki, wo FI(X) < 5 Gi (X) ons

CKIHYeHHI YU 31i4eHHI NOCAI008HOCMI

oesixozo B>0 ma ecix 1. Hexaii maxoxc Py, P,,

—  CKIHYeHHA YU 31iYeHHA  NOCHI008HICHb

timogipnocHux mac. Tooi

M D RRX) <, DG (X):;
(i) F*...*F (X) <z G, *...G,(X) mmBcix
neN.
Hoeedenns. B crpaBennmuBoctTi TBeppkeHHs (i)
TeOpeMH 3  JIETKO  MEpPEeKOHAaTHUCAd  ILIAXOM

Oe3nocepeHbOl  MEPEBIPKA  BHKOPHCTOBYIOUH MPH
1bOMY eKBiBaneHTHICTH (5).

Jlns  nmoBenmeHHs TBepmKeHHS (ii) JOCTaTHBO
PO3TIISIHYTH YaCTKOBUI BHIAZ0K n=2,
F(X) = F(x), G,(x) =G(x) Ta
F,(X) = G,(x) = H(x). Tyt Tpeba

POJIEMOHCTPYBATH HEBII'€MHICTh

L+°°eﬁ(x—t)[|: *H (X)_G *H (X)]dX _
= J‘t“JJ':Oeﬁ(X—t)[F(X —y)=G(x—y)]dH (y)dx = o
= f;eﬂy J‘t‘meﬁ(x—y—t)[F (x—y) = G(x—y)]d (x = y)dH (y)

Tax sk F(X) <, G(X), To Buyrpiumii interpan

B (9) wmeBig'emuumii. Illo # MOBOIUTH TBEPIKEHHS
Teopemu 3.1

HactynHa Tteopema JAE€MOHCTpye BIUIMB Ha
MmeTpuky (6) omepalriit 3MilyBaHHsI Ta 3rOpPTaHHS.

Teopema 4 Hexaii F(X), G(X), H(X) — ¢yuxyii

po3nodiny ma Fi(X), Gi(X), ona 1=1,2,--+, —
nocaioogHocmi - pyHKyit

«, — CKIHYeHHa

CKIHYEeHHI YU 31I4eHHI
posnodiny. Hexaii maxooc Py, Py, -+

YU 31iYeHHa NOCi0osHicmb UMOoGipHOCHUX Mac. Todi,
ons 6yov-akozo 5> 0:

(@)
d/; (Z, PR (X),Zi PG (X))Szi pidﬁ (R(X),G;(x))
(i) d,(F * H(x),G *H(x)<d , (F (x), G(X));

(iii)
d,(F™(x).G™(x))<n-d,(F(x),G(x)).

Hoeeoenns.  JloBenenns  TBep/pkeHHs (1)

3MIACHIOETBCS ~ OecrocepeqHhO 32  O3HAYCHHSAM
Merpuku (6), BHKOPHCTABIIU MPU [BOMY T€, IO
MOZYJIb CYMH HE MEHIIIE CyMH MOYJIiB.

Jns noenenHs myHKTY (ii) 3pobuMoO 3aMmiHy
Z=X—Y B (9) ms oTpUMaHHS HACTYIHOI OLUHKH

3BEPXY
U~t+weﬂ(><—t)[|: *H (X) —G#*H (X)]dx‘ _
=|[ [ e (2) - G()dzH (y)‘ < o)

+o0
<
—0

t=y

[T’ IR (2) -G (2)dz

‘dH(y) <d ,(F(x),G(x).
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[lepeitmoBmm 10 cynpeMymy B JIiBii 9acTHHI
nepisaocri (10) orpumyemo TBepKeHHs (ii) TeopeMu

n-1
Ay (F00.GM(0) < 2, (R0 (x)*GH (), Fr0e
k=0

< n-d,(F(x),G(x)).
1

Hpuxnan 1. Hexait pusuk X Mae ¢yHkiio
posmoginy F(X). Hexail Takoxx (|— ue 3aranbHa

fiMmoBipHOCHa Maca pusuky X Ha inrepsani [a,b].
OsnauuMo Temep Benuuudy Y, sKa CriBhagae 3
BenvunHoro X 3a Mexamu inrepsany [@,b], a
dynxuis posnoniny G(X) semuunu Y mae ctpu6ox
poamipy ( B touni & €[a,b]. Skuo o6patu & Tax,
1o
q-£= [xdF(), 108 p=0,
Ta

q-e* = [e"dF(x), 16 >0,

TO yMOBa A 3 piBHiCTIO Ta yMOBa Az 3A=¢&
Teopemr 1 BHKOHYBaTHMYTbCS MK (OYHKIISIMH

posmominy F(X) ta G(X). Tomy mae micue
nepipuicte Y < 5 X . Taky mupomemypy 4acrto

Ha3MBAIOTh NPOLEIYPOI0 KOHICHTPALii MACH.
MNpuxnan 2. Hexait pusuk X Mae ¢yHkiio
posnoniny F(X), a (J ue 3HOBy 3k Taku 3arambHa

iiMmoBipHOCHa Maca pusuky X Ha inrepsani [a,b].

Os3HauMMo Terep pusuK Z , AKHii CIIiBIaIa€e 3 PU3HKOM
X 3a wmexamn imteppany [a,b], a dyuxuis

posnoziny H (X) pusuxy Z mae Toukosi macu ) Ta
(, B Toukax @ Ta b BIJIIIOBITHO, TIPHU IHOMY

0, +0, = (. dxmo obparu macu {; Ta (, Tak, mo

qa+ah=[xdF(x), 6 £=0,

Ta

0. +q,e” = J':eﬁxdF(x), ide p>0,

YMOBU A Ta Az TeopeMu 1 BUKOHYIOTBCS MiX
dynxuismu posnoainy F(X) ta H(X). Tomy mae
Micue HepiBHicT X </5' Z.

LikaBo mpoaHamizyBaTH Iii
TepMiHax  Oap'epHOTO
MPOCTOTH PO3IJISTHEMO BHIAJ0K

KOHCTPYKLii B
nepectpaxyBaHHa.  Jas

L =0. TIpadix
7[G(X),t,0] na [a,b] yreopennii nepetnnom aBox
notmunux 1o 7Z[F(X),t,0] B Toii wac sk rpadix

TBepmkenns  (iii) chmigye 3  n-KpaTHOTO
BHUKOPHCTAHHS HEPIBHOCTI TPUKYTHHUKA Ta TBEPIKEHHS
(il) HaCTYITHUM YHHOM

*(k+1)

)

(11

7[H (X),t,0] na [a,b] ue npocro npsima ninis, sxa
CIIOITy4ae 3HAYEHHS B KIHLIEBUX TOUKax Bijpiska [a,b]

Ile cBoro poxy TreoMeTpHuHE OOrpyHTYBaHHS
nepisnocreit Y <, X <, Z.

[3  anpTepHATHBHMMH  aclleKTaMH  Teopii
Oap'epHOTO IepecTpaxyBaHHS MOYKHa O3HAHOMUTHCS,
Hampukian, B podorax: Asmussen and Albrecher [2],
Boland [3], Bowers et al [4], Biihlmann[5], Dickson
[6], De Vylder et al [7], De Vylder et al [8], Kaas et al
[9], Kremer[10], Rolski et al[11], Straub [12].
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