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The concept of functional and ecological inspection (FEE) of radiation control regions developed by us fundamentally complements
the accepted forms of dosimetric and thyroid dosimetric control. The purpose of our work was to carry out the verification of radiation
dependence of functional health and dosimetric certification of settlements in Chechelnyk district of Vinnitsa region with the help of FEE.
1 382 children (671 boys, 711 girls) of all ages living in the villages Bondurivka, Katashyn, Rogizka, Chervona Grebliya and town
Chechelnyk in Chechelnytsk district during 1993—-1996 were examined with the help of FVD method by V.G. Makats. The functional
health of child population, which is becoming a “bioindicator” of individual health and characterizing the environmental dynamics
of the compact living area, is in the focus of FEE attention. The ecological criterion of FEE of a particular region of the population
is systemically dependent comparison of inhibition of functional activity of the organism (parasympathetic activity (PA), vegetative
equilibrium (VE) and sympathetic activity (SA)). An integral characteristic of the ecological state is formed and the levels (zones) of its
ecological pressure are determined on this basis. The surveyed populated areas of Bondurivka village, Katashyn village, Rogizka village,
Chervona Grebliya village and the town Chechelnyk of Chechelnyk district in Vinnytsia region belong to the IV radiation control zone.
Our observations have shown that functional and vegetative health of children is ecologically dependent and its indicators are the most
sensitive bioindicators of radiation (environmental) pollution. Functional vegetative health of children in the surveyed populated areas
of Chechelnyk district coincides with the official dosimetric certification of these areas. Monitoring of vegetative health of children
should become the basis of modern functional medical examination of pediatric population and supplement state dosimetric and thyroid
dosimetric certification of the populated areas. Key words. functional ecological inspection, ecological certification, functional health.

DynkuioHaabHO-eKkoJ0riyHa excneprusa (PEE) Yeuenbuunbkoro paiiony Binnunnbkoi ooiacri. Epmimes O.B.

Po3pobnena kxoHIeNmis (yHKIIOHATHHO-EKOIOTIYHOI EKCIIEPTH3H PETiOHIB paialifHOr0 KOHTPOIIO MPUHIUIIOBO JOTIOBHIOE
MPUHHATI GOPMH TO3UMETPHIHOTO W THPEOAO3UMETPUYHOIO KOHTPOIIO. MeTor poboTH CTano 3a J0MOMOrol (yHKIIOHATBHO-
CKOJIOTIYHOI EKCHEePTU3U MPOBECTH BepHUDIKaIifo pagialifHOl 3aJeKHOCTI (YHKIIOHAIBHOTO 3I0pOB’S Ta JA03UMETPUYHOT
MacHopTH3alii HaceleHHX IYHKTIB YedenbHHUIBbKOro paiioHy BiHHMIBKOI o6nacti. 3a JOMOMOroro (yHKI[IOHAIEHO-BEreTaTHBHOT
miarHocTHkH 3a MetogoMm B.I. Maxkana Hamu Oyno obctexeno 1 382 mutWHHM pi3HOTO BiKY, IO MPOXKUBAIOTH y ¢. banmypiBka, c.
Karammum, c. Poriska, c. UepBoHa rpe6iist Ta cMT YeuensHUK YeuensHUIBKOTO paiiony npoTiarom 1993—1996 pokis, 3 skux 671 xmomis
Tta 711 nmiBuar. Y 1eHTpi yBarn (yHKIIOHAJIbHO-EKOJIOTIUHOI eKCIepTH3n € (YHKIIOHAJIbHE 3/10pPOB’Sl AUTSYOTO HACEJCHHS, SIKe
cTae «O10IHIMKATOPOM» IHAMBIITYaIBEHOTO 370POB’Sl Ta XapaKTepH3ye eKOJOTiUHYy AMHAMIKY B PETiOHI KOMITAKTHOTO IPO>KHBAHHSI.
ExomnoriunuM kputepieM (yHKIIOHATEHO-EKOJIOTIYHOI eKCTIePTH3H KOHKPETHOTO PETiOHy NPOKHBAHHS HACENICHHS € CHCTEMHO
3aJIe’KHE 31CTaBICHHA MPUTHIYEHHS (yHKIIOHAIBHOI aKTUBHOCTI OpraHizMy (ITapacUMIIaTUYHOI aKTUBHOCTI, BET€TATUBHOI piBHOBAru
i cummarinyHoi akTUBHOCTI). Ha wiit ocHOBI hopMyeThCsl iHTErpanbHa XapakTepHCTHKA EKOJIOTTYHOTO CTaHy ¥ BH3HAYAIOTHCS PiBHI
(30HM) ¥oro exosoriyHoro TUcKy. OOcTexkeHi HaceneHi myHKTH — . bannypiska, c. Karamms, c. Porizka, c. YepBoHa rpediist Ta cMT
YeuenpHnk YeuenpHUIBKOTO paifony Binnunpekoi obnacti — Hanexars 1o IV 30mu paaianiiinoro xonTposo. Hamni criocrepexeHHs
JIOBeNd, MmO (YHKIIOHAIFHO-BETETaTUBHE 370POB’S JITEH EKOJOTiYHO 3alie’kHe, a HOro NOKa3HUKH € HaWdyTIHBIIINMU
GioiHAMKaTOpaMHK paaiaiifHOro (€KoJIorivHOro) 3a0pyaHeHHs. OyHKIIOHAIbHO-BEIeTATHBHE 3/0POB’ s [iTeil 00CTEKEHNX HACEICHHUX
MyHKTiB YedeNbHHUIBKOr0 pailoHy 30irarothCs 3 OQiliifHOI J03MMETPUYHOIO MACMOPTHU3ALICI0 HACEICHUX MYHKTIB. MOHITOpPUHT
BEreTaTHBHOTO 3/10POB’S AiTeH Ma€e CTaTH OCHOBOIO Cy4acHOT pyHKI[IOHAIBEHOT ANCTIAHCEPU3aLlil IUTSIOT0 HACETISHHS Ta JIOMOBHIOBAaTH
Jep’KaBHY JO3UMETPHUHY I THPEOf03UMETPHUYHY MAacOPTH3AII0 HACETICHUX MyHKTIiB. Knouo6i cnosa: (GyHKIIOHAIEHO-€KOJIOTiTHA
eKCIIepTH3a, eKOJIOTIuHa TTacmopTu3aiis, QyHKIiOHATbHE 310pOB’sI.

Problem statement. The growing anthropogenic
impact on the environment, its pollution with various
wastes of production, along with the overuse of natural
resources it leads to the gradual degradation of the natu-
ral environment under the influence of negative anthro-
pogenic factors. In modern conditions the speed of sci-
entific and technological progress exceeds the magnitude
the adaptive capacity of existing living organisms,
including humans [2; 9]. Transport, industry, energy
and agriculture have the largest anthropogenic impact
on the environment of Ukraine. All above mentioned
factors adversely affect the environmental situation in

Ukraine and cause such negative effects as the green-
house effect, acid rain and the destruction of the ozone
layer. The main environmental problems for Ukraine
at the present stage of development are radioactive con-
tamination of territories, degradation of agricultural
land, pollution of drinking water, destruction of forests
and green spaces, accumulation of domestic and indus-
trial waste, air pollution, etc. [2; 9; 10].

Nowadays in Ukraine the part of relatively clean
territories of the state is 7%; conditionally pure — 8%;
low pollution — 15%; human life-threatening one — 70%,
1.7% of which are recognized as environmental disaster
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areas. Man made activity is contrary to nature today.
About 30% of general diseases of the population are
caused by environmental pollution and, thus, are eco-
logically dependent.

The relevance of research. Today, radioactive con-
tamination is one of the greatest dangers for the pop-
ulation of Ukraine. The level of such contamination is
the only state-controlled at the legislative level envi-
ronmental-anthropogenic factor of negative impact on
the human body. The concept of functional and eco-
logical expertise (FEE) developed by us of the regions
of radiation control of Ukraine confirms the expediency
of state attention to the problem of “Ecological certi-
fication of children’s population” (Prof. V.G. Makats)
and fundamentally complements the accepted forms
of dosimetric and thyroid dosimetric control [2; 9].

The aim of our work is to carry out the verification
of radiation dependence of functional health and dosim-
etric certification of settlements of the Chechelnyk dis-
trict in Vinnytsia region with the help of FEE.

Relation of author’s rework with important
scientific and practical tasks. The scientific research
work is a part of the state program “A two-stage sys-
tem of rehabilitation of vegetative disorders in chil-
dren living in the radiation control zone of Ukraine”
(performed on behalf of the CM of Ukraine dated
01.06.1999 Ne 12010/87).

Analysis of recent research and publications. The
main subject of the study of functional and ecological
examination (FEE) method in the regions of radiation
control of Ukraine is the complex state of the autonomic
nervous system (ANS) of the child’s organism as well
as the analysis of the processes that affect it. The auto-
nomic nervous system regulates all internal processes
in the body and performs the regulation of metabolism
in relation to environmental conditions as an adap-
tive-trophic function [4; 5; 8].

There are many methods of investigating individ-
ual indicators of the autonomic nervous system, but
most of them are unreliable due to their low repeat-
ability (repeated results do not match the previous
ones). The functional-vegetative diagnostics (FVD)
of the autonomic health of the population by the method
of V. Makats does not have such disadvantages, which
allows to reveal the dispersion of vegetative levels that
act as integral bioindicators of internal homeostasis
and its dependence on environmental conditions. On
this basis an integral characteristic of the ecological state
is formed and the levels (zones) of its ecological pres-
sure are determined. Functional health of the popula-
tion reflects the ecological changes of the territory more
objectively as it characterizes the ability of the body
to adapt to the changing conditions of the external
and internal environment [3].

Materials and methods. The correlations between
changes in electrical conductivity of 24 representa-
tive FAZ (characterizing the state of the meridian as
a unity) and the state of classical acupuncture meridi-

ans “determining” the functional state of their respec-
tive internal organs and systems of the organism are
used for the diagnosis. 1 382 children (671 boys,
711 girls) of all ages living in the villages Bondurivka,
Katashyn, Rogizka, Chervona Grebliy and urban village
Chechelnyk of Chechelnytskyi district during 1993—
1996 were examined with the help of the functional-veg-
etative diagnostics (FVD) according to the method
of V. Makats. FVD was conducted in the morning
(10:00—12:00). The bioelectric activity of 12 symmetric
pairs of functionally active skin zones (24 FAZ), 12 on
the hands and 12 on the feet, which reflect the functional
activity of the sympathetic and parasympathetic nerv-
ous systems, was studied [5; 8]. The FVD according to
the method of V. Makats and devices for its implementa-
tion were officially approved by the Ministry of Health
of Ukraine “New Medical Equipment and New Methods
of Diagnosis” (Ne 5 from 25.12.91; Ne 1.08-01 from
11.01.94) and the Scientific Council of the Ministry
of Health of Ukraine (No. 1.08-01 of 11/01/94).

A VITA 01 M device is used for FVD, the voltage
in the closed circuit of which does not exceed the lev-
els of membrane potentials (1-5 pA; 0.03-0.6 V). The
device does not require external energy sources for its
operation. It has 2 diagnostic electrodes, a base electrode
acceptor of electrons (AE) — a convex plate of a special
alloy, pre-coated with an oxide film (5x7 cm) and 2 paired
diagnostic electrodes (DE — electron donors) in the form
of a silvered pair, which are located in ebonite cups
with a diameter of 1 cm and wrapped with foam gas-
kets. The base electrode (AE) is fixed by a special belt
through a moist pad (moistened with saline solution) in
the umbilical region (central mesogastric area (0-zone))
with medium density tension to create stable exami-
nation conditions. Diagnostic electrodes (DE) are also
moistened with saline solution. The procedure is per-
formed in the orthostatic position of a person. In the pro-
cess of testing electrodes, DE are placed at right angles
with a slight pressure (at the touch level), simultane-
ously are contacted with each pair of symmetric FAZ
(left-right at each extremity) for 1-4 seconds to obtain
stable performance in micro amperes. Electrodes are
remoistened with saline solution after every 3 contacts
with the FAZ. Obtained in mA data of FVD are trans-
formed into relative values. The obtained data are com-
pared with the norm and it is concluded about the degree
of deviation from it and the level of functional health
impairment [8]. Mathematical and statistical processing
of the results of the observations was carried out using
the method of nonparametric statistics proposed by
E.A. Derevyanko to determine the magnitude of the shift
of the function under the study [9].

The presentation of the main material. Vinnytsia
region is one of the comprehensively developed agro-in-
dustrial and cultural-historical regions of Ukraine. The
territory is 26.5 thousand km?, which is 4.4% of the area
of Ukraine. The population is 1.61 million, (3.75%
of the country’s population), including urban 50.6%

43



ExoJtoriuni Hayku N2 3(30)

HAYKOBO-TIPAKTUYHUH XKYPHAA

and rural 49.4%. The major problems of the region
are caused by the following factors: a large amount
of pollutant emissions into the atmosphere, the presence
of the materials that are banned and unsuitable for plant
protection as well as chemical production waste which
have been accumulated over the past years, the lack
of a proper system for collecting, sorting and dispos-
ing of household waste, the discharge of contaminated
wastewater into water and terrain, high levels of land
plowing and erosion.

Chechelnyk district is the district of Ukraine
in the southeast of Vinnytsia region. The popula-
tion is 22.6 thousand people, 1.4% of the population
of'the region (01.01.2018). The district includes the town
of Chechelnyk (district center) and 21 rural settlements.
8 villages of these settlements suffered from the radi-
ation contamination as a result of the Chernobyl acci-
dent. The area of the district is 759 km?, which is 2.9%
of the region’s territory.

The focus of the FEE should be on the functional
health of particular age groups in the pediatric popu-
lation which becomes a “bioindicator” of individual
health and characterizes the environmental dynamics
of the compact habitat region. Functional health lev-
els have been found to be specific markers of the state
of adaptation of the organism to the changing conditions
of the external and internal environments and reflect
the general functional and vegetative homeostasis
of the human body. The obtained data on the functional
health status of the pediatric population of a certain ter-
ritory and averaged information on disorders of the auto-
nomic nervous system can be used to analyze the impact
of integrated environmental pressure on the human
body, possible environmental problems of the territory
and the degree of environmental impact. Nowadays,
there is an understanding of adaptive dependence on
the dynamic constancy of functional-vegetative home-
ostasis. The dependence of the individual-functional
health of a child on the environment is supposed to be
the basis of endoecology. The ecological criterion of FEE
of a particular region of the population is a systemically
dependent comparison of inhibition of functional activ-
ity of the organism (parasympathetic activity (PA), veg-
etative equilibrium (VE) and sympathetic activity (CA).
On this basis an integral characteristic of the ecological
state is formed and the levels (zones) of its ecological
pressure are determined. FEE criteria should be con-
sistent with the levels of radionuclide (environmental)
contamination in the monitored observation regions
of the Chechelnyk district in Vinnytsia region.

The sympathetic orientation of the autonomic nerv-
ous system (ANS) is known to be responsible for the FS
of the following: the bladder (BL), the gall bladder (GB),
the stomach (ST), the small intestine (SI), the lymphatic
system (TE) as well as the large intestine (LI). The
parasympathetic orientation of the ANS is responsible
for FS of the spleen and pancreas (SP), the liver (LR),
the kidney (K1), the lungs (LU), the pericardium (PS),

and the heart (HT). The relative ratio of the sum of indi-
cators of total sympathetic activity to parasympathetic
activity determines the orientation of the vegetative bal-
ance. The numerical result of this correlation is the veg-
etative coefficient kV (the autonomic nervous system
coefficient), according to which seven levels of func-
tional health dispersion are distinguished today: PAs —
the zone of significant parasympathetic activity (kV to
0.75); PAe is a zone of expressed parasympathetic activ-
ity (kV 0.76-0.86); FcP is the zone of functional com-
pensation of parasympathetic activity (kV 0,87-0,94);
VE is the zone of permissible vegetative (functional)
equilibrium (kV 0,95-1,05); FcS is the zone of functional
compensation of sympathetic activity (kV 1.06-1.13);
SAe is a zone of expressed sympathetic activity (kV
1,14-1,26) and SAs is a zone of significant sympathetic
activity (kV> 1,26). It is more convenient to use veg-
etative dispersion (scattering) across critical zones for
functional and ecological assessment of environmental
factors, i.e the ratio PA (PAs + PAe) — VE (FcP + VE +
FcS)— SA (SAe + SAs), which are markers of functional
health. It is possible to analyze the impact on humans
from the received data on the status of functional health
of the population of a certain territory and averaged
information on the deviation of the autonomic nervous
system, both abiotic factors and possible environmen-
tal problems of the territory and its degree of ecological
disturbance. As a result of research works it was found
out that the main characteristic reflecting the negative
influence of factors of external and internal environment
is the decrease in the number of people examined in
the area of functional equilibrium and their increase in
the area of parasympathetic activity. According to the cri-
teria we have developed, functional health of people is
in the area of conditional norms while 70% of the pop-
ulation are in the area of vegetative (functional) (VE).
An analysis of the obtained data revealed that no age
group of men meets these requirements. This indicates
a violation of functional and vegetative health and leads
to disadaptation of the organism under the influence
of changing conditions of the external and internal envi-
ronment (Table 1).

Table 1
Indicators of functional and ecological expertise
Environmental Control Vegetative status, %
Region PA zone | VE zone | SA zone
Functional safety zone — FS 15 70 15
Zone of increased functional
attention — [FA 25 30 25
Functional stress development 30 50 20
zone — FSD
Functional catastrophe
development zone — FCD s 40 15
Functional Environmental
Disaster Zone — FED 63 2 10
Functional protection tension
zone — FPT 10 25 65
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Among the pollutants the greatest attention is paid
to radioactive contamination of the environment —
the only factor controlled to date. More than 60% of dis-
carded isotopes of transuranium elements and 90Sr
remain in the exclusion zone. The density of radioac-
tive contamination 137Cs (15 Ki / km? does not require
radiation protection of the population) as the criterion
of danger was mistakenly accepted in 1989—1992. This
led to an exceeding the standards of contamination
of milk and meat which had a corresponding impact
on children health. Precipitation of radioactive clouds
increased in rainy weather. Therefore, contamination
of 137Cs, 90Sr (and other radionuclides) is clearly
spotty and may differ. This situation applies even to
radiation-free areas.

The surveyed populated areas of Bondurivka village,
Katashyn village, Rogizka village, Chervona Grebliya
village, the town of Chechelnik, Chechelnyk district
in Vinnytsia region belong to the IV radiation control
zone. During 1993-1996 we conducted observations
to verify the radiation dependence of functional health
and the dosimetric certification of settlements.

In the study of functional health of children in
the villages Katashin, Rogizka and the town. Chechelnyk
of the Chechelnyk district (Cs137 in soil 25,7-12,9—
27,1 kB / m?) in 1993-1996 revealed that the dispersion
of vegetative levels (levels of vegetative equilibrium)
in the female and male groups had dynamic identity,
though, in the female the group a more pronounced
deterioration in the functional health of children was
observed (Fig. 1-4).

Our observations in 1993-1994 revealed gen-
der-specific functional health in children. Observations
in the female and male groups indicate the relation-
ship among Katashyn, Rogizka and town Chechelnyk
of Chechelnyk district, which belong to the 4th
zone of radiation state control to the zone of “func-
tional safety” (FS) according to FEE (Fig. 1-2). FEE
results of Katashyn, Rogizka and town Chechelnyk
of the Chechelnyk district do not coincide with the offi-
cial dosimetric certification of these settlements.

Our observations in 1995-1996 revealed gen-
der-specific functional health of children. Observations
in the female and male groups indicate the relation-

Table 2
Criteria for radiation characteristics of the surveyed settlements (2008)
137 2
Region Settlement Chernobyl zone Sfi: (kBq/Iilnglk 2006 mg()/ ;]Z::sby HRC *
R-Ne9(1) Bondurivka 4th 64,0 2,2 0,20 9,2 0,03 +
R-Ne9(2) Katashyn 4th 25,7 0,6 0,08 4,1 0,08 +
R-Ne9(3) Rogizka 4th 12,9 1,3 0,06 2,1 0,02 +
R-Ne9(4) Chervona Grebliya 4th 35,6 0,9 0,11 5,5 0,02 +
R-Ne9(5) Chechelnyk 4th 27,1 1,3 0,11 3,7 0,02 +

Note: HRC — human radiation counter; * — compliance of FEE with dosimetric and thyroid dosimetric state radiation control
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Fig. 1. Critical vegetative zones and levels of vegetative equilibrium of children living
in the villages Katashyn, Rogizka and the town Chechelnyk of Chechelnyk district, 1993
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Fig. 2. Critical vegetative zones and levels of vegetative equilibrium of children living
in the villages Katashyn, Rogizka and town Chechelnyk of the Chechelnyk district, 1994
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ship of Katashyn, Rogizka and town Chechelnyk
of Chechelnyk district to the zone of “the development
of functional tension” (FPT) (4th zone of radiation con-
trol) in 1995 (Fig. 3) and to the zone of “the development
of functional catastrophe” (FCD) (4th zone of radiation
control) (fig. 3-4).

FEE results in the villages Katashyn, Rogizka
and town Chechelnyk of Chechelnyk district coin-
cide with the official dosimetric certification of these
settlements.

1993-1996 observations revealed an increase in
parasympathetic dispersion of autonomic levels of chil-
dren living in the villages Katashyn, Rogizka and town
Chechelnyk of Chechelnyk district, which confirms
the negative impact of the radiation component on
the functional health of children and the deterioration
of the state of endoecology due to the accumulation
of radioactive isotopes.

In the study of children functional health in the village
Bondurivka in Chechelnyk district (Cs137 in soil 64 kB /
m?) in 1993 it was found that the dispersion of vegeta-

tive levels (levels of vegetative equilibrium) in the female
and male groups had dynamic identity, but with the same
number of children examined in the functional group
66.7%, in the female group 33.3% belong to the zone
of parasympathetic activity and in the male group 33.3%
belong to the zone of sympathetic activity (Fig. 5).

In the study of functional health of children in the vil-
lage Bondurivka of Chechelnyk district (Cs137 in soil
64 kB / m?) in 19941996 it was revealed that the dis-
persion of vegetative levels (levels of vegetative equi-
librium) in the female and male groups had dynamic
identity (Fig. 6-7).

Our observations in 1993-1994 revealed gen-
der-specific functional health of children. Observations
in the female and male groups indicate the relation-
ship in the village Bondurivka of Chechelnyk district
which belong to the 4th zone of radiation state control
to the zone of “functional safety” (FS) according to
FEE (Fig. 5-6). FEE results in the village Bondurivka
of Chechelnyk district do not coincide with the official
dosimetric certification of these settlements.
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Fig. 3. Critical vegetative zones and levels of vegetative balance of children living
in the villages Katashyn, Rogizka and town Chechelnyk of Chechelnyk district, 1995
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Fig. 4. Critical vegetative zones and levels of the vegetative equilibrium of children living
in the villages Katashyn, Rogizka and town Chechelnyk of Chechelnyk district, 1996
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Fig. 5. Critical vegetative zones and levels of vegetative equilibrium of children living
in the village Bondurivka of Chechelnyk district, 1993
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Fig. 7. Critical vegetative zones and levels of vegetative equilibrium of children living
in the village Bondurivka in Chechelnyk district, 1996

Our observations in 1996 revealed gender-spe-
cific functional health of children. Observations in
the female and male groups indicate the relationship
in the village Bondurka in Chechelnyk district to
the zone of the “increased functional attention” (IFA)
(4th radiation control zone) (Fig. 7). FEE results in
the village Bondurivka in Chechelnyk district coin-
cides with the official dosimetric certification of these
settlements.

Observations of 1993-96 revealed an increase in
the parasympathetic dispersion of the vegetative lev-
els of children living in the village Bondurivka in
Chechelnyk district which confirms the negative pres-
sure of the radiation component on the functional health
of children and the deterioration of the state of endoeco-
logy due to the accumulation of radioactive isotopes.

The main findings.

1. Functional vegetative health of children is eco-
logically dependent. In addition, it is a bioindicator
and underlies functional and ecological expertise (FEE)
of radiation control regions.

2. Indicators of functional and vegetative health of the pedi-
atric population are the most sensitive bioindicators of radia-
tion (environmental) pollution and require prompt implemen-
tation in order to preserve the Gene Pool of Ukraine.

3. Functional vegetative health of children
of the surveyed settlements of the Chechelnyk dis-
trict coincides with the official dosimetric certification
of the settlements.

4. Monitoring of the vegetative health of children
should become the basis of modern functional medical
examination of the pediatric population and supplement
state dosimetric and thyroid dosimeter certification
of the settlements.

References
1. TIpuropseB A.U., I'puropses K.J. Pons HeGmaronpusTHEIX (akTOpoB OKpy»Karolel cpenbl B ()OPMUPOBAHNH HApYIICHHI ajar-
Talny y AeTell u moapocTkoB. Meduyunckas cecmpa. 2018. Ne 7. C. 32-38. DOI: https://doi.org/10.29296/25879979-2018-07-07.

2. UnTerpanbHasi OleHKA pabOTOCIIOCOOHOCTH HMPH YMCTBEHHOM M ¢usmueckom Tpyne / mon pex. E. A. JlepesiHko. Mocksa :
Dxonomuka, 1990. 109 c.

3. €pmimes O.B., Ilerpyk P.B., Ounrnukosa 10.10., Koctiok B.B. dyHkIiionansHe 310poB’st IiTeil K eKOJIOTiYHUHE O10iHAMKATOP
Vkpainn (Binnuneka, JIpBiBchka, YepHiriscbka obacri) / 3a penaxumiero npogecopa B.Iw Makama). Binawurs : Haykosa inimiatusa,
2017. 226 c.

4. Koncrantunoa E.JI., MacnakoBa T.A., Hlamaymoa FO.B., Bapakcun A.H., XusomepoB A.A. PanuoaktuBHOe 3arpss-
HEHHME TEpPPUTOPUM U AaJalTalliOHHAas peaklys OpraHu3Ma 4denoBeKka. Jkonozus uenosexka. 2019. Ne 2. C. 4-11. DOL:
10.33396/1728-0869-2019-2-4-11.

5. Makan B.I', Makan €.®., Maxkan /I.B., Makan /I.B., [Terinos SI.I1. BereraruBHslit atiiac (pyHKIMOHAIEHOTO 3I0POBBS IETCKOTO
HaceneHnst Ykpaussl (Buuannkas, JIsBoBckas, Yepanrosckas obmactu). Tom [V. Bunnnna : Huran- JIT/I, 2013. 496 c.

6. Maxkar B.I', Haraitayx B.1., Makan €.®., €pmimes O.B. HeBigoma kuraiicbka ronkoreparrist (mpoOieMH BEreTaTHBHOTO TaTore-
Hesy). Tom IV. Binnnms : Himan-JIT/], 2017. 286 c.

7.

Tom V. Birnnus : Hinan JIT/I, 2018. 152 c.

Makarn B.I'., Makarn €.®., Maxkan /[.B., Maxkan /I.B. OcHoBu (yHKITIOHAIEHOT BereToorii (HeBijoMa KHTaiChKa TOIKOTEpaItis).

47



Exosoriuni mayku N© 3(30) H HAYKOBO-TIPAKTUYHUI KYPHAA

8. Maxkan B.IN, Kypux M.B., Ilerpyk B.I., Haraitayx B.I., €pmime O.B. OcHOBH (yHKIIIOHAIEHO-EKOJIOTIYHOI EKCHEePTU3H
(ueBinoma Bererosorist). Tom VI. Binnuns : Hinan-JIT/, 2018. 128 c.

9. Pagionoriunuii cTaH TEPUTOPIH, BITHECEHUX JI0 30H pa/li0aKTUBHOTO 3a0pyaHeHHs (y po3pisi paiioniB) / MHC Ykpainu y cripaBax
3aXUCTy HaceJeHHs Bix HacuiakiB YopHoOmIbchkol katacTpodu. Kuis : TOB «IntenekryansHi cuctemu [EO», 2008. 49 c.

10. Janig W. Integrative Action of the Autonomic Nervous System. Neurobiology of Homeostasis. Cambridge : Cambridge University
Press, 2008. 636 p.

11. Parashar R., Amir M., Pakhare A., Rathi P. Age Related Changes in Autonomic Functions. Journal of Clinical and Diagnostic
Research. 2016. No. 10 (3). P. 11-13. DOI: 10.7860/JCDR/2016/16889.7497.

48



