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Mema pobomu: ecmano8umu NOCOHAHUL BNAUE AEPOOHO-AHAEPOOHUX (I3UUHUX HABAHMAICEHb |
OUXANbHUX 6NPA8 HA (DYHKYIOHAbHI pe3epsu cepyeso-CyOunHoi cucmemu ionaxie. 35 ionaxie eéikom 14 pokis
satimanucs npomsicom 1,5 poky 3a po3pobnenoio cucmemoro 3aHame QizuyHo0 Kyibmypor 3 6UKOPUCHIAHHAM
ouxanvHux enpas. Bemanoeneno, wo 8 kodcHiti wacmumni 3auamms Qizuune HABAHMANCEHHS BUKIUKAE QYHK-
yioHanvHi 3MiHu cepyego-cyOunnoi cucmemu. Ilioguwenns QYHKYIOHATbHUX pe3epsie cucmemu Kposoobicy
3aghikcosano npu UKOHAHMI OUHAMIYHUX 6NPAG 8 AePOOHO-AHAEPOOHOMY pedcumax. Y noeonanHi 3 OUXaibHUMu
8npasamu GOHU NPUCKOPIOIOMb GIOHOGHI npoyecu i CMeopioms YMO8U 05l 800CKOHANEHHA A0AnmMAayitino-
KOMNEHCamOpHUX peakyiti opeauizmy. 3mina nomysxcnocmi pobomu, xapakmepy M A308UX CKOPOUeHb md
NONOJHCeHH Mina ni0 Yac GUKOHAHHA 6Npas CHPUsIOMb NOCUNLEHHIO IOHOGHUX npoyeci@ i € (Di3ionoeiuHo0
OCHO08010 07151 RIOBULYEHHS 0300POBUO20 eheKmy 3aHAMb QI3UYHON KYAbMYPOIO.

Knrwouoei cnoea: ionaxu, ouxanvhi 6npagu, cepyedo-cyoOuHHa CUCmema.

Lleav pabomel: ycmanosums couemanHoe 6IuAHUE AePOOHO-AHAIPOOHBIX PUULECKUX HASPY3O0K U ObIXA-
MENbHLIX YAPAJICHEHUN HA (YHKYUOHAIbHBIE De3ep8bl CePpOeUHO-COCYOUCTNOU cucmembl oHouweld. 35 Howel
so3pacmom 14 nem 3anumanuce Ha npomsdxcenuu 1,5 200a no paspabomannoii cucmeme 3auAMuUL GU3UYECKOU
KYAbMYpPOU ¢ UCNONb308AHUEM ObIXAMENbHBIX YRPANCHEHUU. YCmano8ieHo, 4mo 6 Kajxcoou 4acmu 3aHsAmus
Qusuyeckas Haspy3Kka 6vi3vieaem QYHKYUOHATbHbIE USMEHEHUS CepOedHO-cocyoucmou cucmemvl. Tlogvluenue
@DYHKYUOHATBHBIX PEe3ep808 CUCTNEMbL KPOBOOOPAWEHUs 3APUKCUPOBAHO NPU  GbINOTHEHUU OUHAMUYECKUX
YHpadicHeHull 8 aepoOHO-AHAIPOOHOM pedxcumax. B couemanuu ¢ OvixamenbHbIMU YRPAICHEHUAMU OHU YCKO-
PAIOM 80CCMAHOBUMENIbHBIE NPOYECCHl U CO30AI0M YC08Us Ol COBEPULEHCTNBOBAHUS A0ANMAYUOHHO-KOMNEH-
CamopHbIX peaxkyuti opeanusma. Hsmenenue mowpocmu pabomsl, Xapakmepa MbIUEUHbIX COKpAWjeHUll U
NONOJICEHUs. MeNd 60 6peMsi GbINOJHEHUS YNPAJICHEHUL CHOCOOCMEYIOM YCUNEHUIO BOCCMAHOBUMENbHBIX
npoyeccos u AGIAIMCA PUIUONOSUYHOU OCHOBOU OJi NOGLIUEHUS 0300POBUMENbHO20 dhdeKkma 3aHamull
Qusuueckoil Kynomypou

Knrouegsle cnosa: wonouiu, ovixamenvHvle YRPANACHEHUS, CePOeUHO-COCYOUCTAsL CUCTEMA.

Purpose of work: to set associativ influence of the aepobro-anaerobic physical loadings and respiratory
exercises on functional backlogs of the cardio-vascular system of youths. 35 youths 14 years were engaged in
age during 1,5 year on the developed system of employments by a physical culture with the use of respiratory
exercises. It is set that in every part of employment the physical loading causes the functional changes of the
cardio-vascular system. The increase of functional backlogs of the system of circulation of blood is fixed at
implementation of dynamic exercises in aepobno-anaerobic modes. In combination with respiratory exercises
they accelerate restoration processes and create terms for perfection of adaptation-compensating reactions of
organism. Change of power of work, character of muscle reductions and position of body during implementation
of exercises is instrumental in strengthening of restoration processes and are physiology basis for the increase of
health effect of employments by a physical culture

Keywords: youngeters, aerobic-anaerobic physical loadings, respiratory exercises, functional backlogs,
cardio-respiratory system.

Formulation of the problem and analysis of the last researches’ results. The
functional backlogs of the organism effect the level of physical efficiency, which, in most
cases, is determined by the state of the cardio-respiratory system [1, 3]. Unlike the static, the
dynamic work depends on the effectiveness of energy supply mechanism and requires the
support of necessary level of metabolic processes. This causes the need of the significant
activation of functions of other organs, in particular, respiratory [5]. It is known that the triple
increase of metabolism causes the expressed anoxia, as the safety coefficient to transfer the
oxygen is 3 units [2, 3, 6]. In case of intensive physical loading the coefficient of recycling
oxygen increases in 3 times, while a minute volume of blood may increase comparatively
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with the state of rest in 6 times. As a result, the blood supply increases in about 18 times. For
trained people such increase of power gives a chance to increase the level of metabolism in
15-20 times comparatively with a level of a main reciprocity [8, 9]. It indicates the
expediency of regular trainings with the priority to do breathing exercises, which help to
increase the level of reciprocity processes, which rises with the increase of the physical
loading level. Under the influence of systematic breathing exercises the complex of structural-
functional changes develops in the organism, which are aimed at optimization the function of
whole organism, and it’s single systems. The cardio-respiratory system is not exception,
because it’s optimization to function is necessary to achieve a high level of somatic health
[3,6,9].

The experimental confirmation about the efficiency of influence on the cardio-
respiratory system was gained by the health-training system of respiratory gymnastics (CRS),
which was developed by us [8]. However, conducted researches did not give possibility to
define laws and features of influence on the system of circulation of blood of different by a
form and power physical loadings with their certain sequence during the exercise.

Purpose of work — to define the combined influence of aerobic-anaerobic physical
loadings and respiratory exercises on the functional backlogs of cardiovascular system of
youngsters.

Methods and organization of research. In the researches 35 youngsters by the age of
14 years old took part, who have been training by the developed system for 1,5 year. The
duration of each exercise is 60 min. The introductory part (10 min. limbering-up) consists of
different kinds of walk, slow run, movement exercises and dance moves. In the first half of a
basic part (10-30 min.) the physical exercises from starting position standing up and dynamic
loading to all groups of muscles by current method were done, which were combined with
respiratory exercises with the increase of exhale duration. In the period from 30 to 50 min. the
physical exercises were done to all groups of muscles from starting position sitting, lying,
kneeling and static loading combined with respiratory exercises and influence on different
phases of breathing. In the final part of exercise (from 50 to 60 min.) the static loadings on
stretching in a position by lying on back combined with relaxing and respiratory exercises
were done.

The dynamics of basic hemodinamic indexes (frequency of cardiac reductions — FCR,
APds APd), and also sistolic (SV) and the minute volume of blood stream (MVBS) were
studied during the whole exercise, in a state of rest in horizontal and vertical positions of
body, after every part of exercise, right away after the exercise and during renewal.

For the analysis of rhythm of heart the method of variation of to measure a pulse was
used [1,4,5,8]. The variational pulsogram was written down on 12 channel electrocardiograph
Kettler in the second standard taking by the program “CardioLab+”. Continuous registration
of 100 cardiocycles was conducted with the count of the R-R intervals. For the analysis of the
thythm of heart were determined indexes which characterize the level of functioning of
cardiosystem: Mode (Mo), amplitude of Mode (AMo%), and also indexes which determine
the degree of variation — maximal (MxRR) and minimum (MnRR) amplitudes of cardiointer-
vals, a variation scope (ARR) and derivative index, which is the index of tension of the regu-
lator systems (ITRS) [4].

All indexes are treated by the method of nonparametric statistics [7].

Research results. Before the beginning of the exercises in horizontal position of body
the FCR indexes are 61,9+2,83 yn/min., in vertical — 75,342,95 yn/min, the indexes of
systolic and diastolic AP — accordingly 121,5+1,63/56,7+2,05 and 110,5+2,31/69,743,51 mm.
merc. col (table 1).
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Table 1
The indexes of hemodynamics in rest and after loading during the exercise
(M=m, n=35)
Parts of FCR, APs, APd, SV, MVBS,
exercise shots in a min. merc. min. merc. ml I/min
minute col. col.
Before the
exercise 61,942 81 121,5£1,63 56,7+2,05 80,4+2,28 4,6+0,22
(lying)
Before the
exercise 75,242,94 110,5+2,31 69,7+3,51* 62,52 51% 4,3+0,21
(standing)
0-10 min. 112,8+2,32% 160,6+3,58* 64,8+3,22 94,1+1,65* 14,2+0,66*
10-30 min 145,3+£3,41* 182,843,52 59,5+1,53 108,8+3,48* 19.9+£1,31*
30-50 min. 105,1+4,99%* 165,5+2,44 68,7+2,39* 92,9+3,82 12,6+0,96*
50-60 min. 61,9+2 65* 114,7+1,66%* 59,6£1,67* 76,7£2,11% 4,5+0,23*
In 2 min. after | 5 1,5 43 11234275 | 683+2,61 | 6794276 | 5,1+0,65
the exercise

Note: *p<0,05 — likely changes compared with previous indexes.

The changes of position of body influenced on the SV and MVBS indexes. In horizontal
position of the body SV makes 80,4+2,28 ml, and in vertical — diminishes on 33,2+0,32% and
is evened 62,5251 ml. Similar changes were traced in the MVBS index it diminishes on
7,7+0,23% (p<0,05). Compared to a standing position before physical loading, FCR after a
10 min. limbering-up increases to 96,1+0,29%; APs — to 45,9%, while APd, conversely,
decreases to 6,74% (p<0,05). Herewith CO increases in 1,5 times, MVC — in 2,92 times
(p<0,05). From data of separate authors [7, 10], physical loading at FCR 140-160 shots in a
minute is characterized as aerobic. For growth of training effect during this loading duration
of implementation of exercises must be not less than 5 min., as a result the positive changes
take place in lipoprotein composition of blood, however do not appear in the MCO and of
level of threshold of anaerobic exchange (LTAE) indexes [6].

In a basic part of exercise in a period from 10 to 35 min. FCR increases to 20,9% (table
1). Herewith APs increases to 9,25% , while APd diminishes on 7,51% (p<0,05).

Comparatively with the previous loading SV increased on 17,5+1,14%, and MVBS on
43,6+0,86%. Consequently, the work on this segment of the exercise was mainly executed in
the aerobic-anaerobic mode. Literary information testify that such training conditions above
all things are accompanied by the increase of maximal consumption of oxygen (MCO) and
increase of level of threshold of anaerobic exchange (LTAE) [7].

In a basic part of exercise during 35-50 min. FCR makes 24,1% less than in a previous
part of exercise and accords the aerobic character of loadings [3].

Indexes of AP were near to the indexes of the previous part of employment and made
165,5£2,44 / 68,7£2,39 mm. merc. col., namely APs decreased on 9,4+0,81%, and APd
increased on 12,8+0,62% comparatively with the previous part of the exercise.

In the final part of exercise the FCR decrease to 61,9 shots in a minute was fixed right
away during the implementation of the first pose and with small oscillation (+2,65 shots in a
minute) herewith, its indexes were kept at implementation of complex exercises. AP re-
commences to the initial values, it’s indexes make 114,7+1,66/59,6+1,67 mm. merc. col., it.
SV decreased comparatively with the previous part of the exercise on 20,2+0,75% and made
76,7+2,11 ml, that on 1,9+0,2% less from an initial level in the same position of body. MVBS
decreased on 4,4 times comparatively with the second part and on 2,8 — with the third.
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Comparatively with the initial level the MVBS index was higher only on 0,50+0,3%, so the
difference between indexes is not reliable (P>0,05).

Consequently, all gotten indexes of hemodynamic testify that static work in
combination with respiratory exercises conduce the renewal of the CV'S functions.

In 2 minutes after the end of the exercise all indexes of hemodynamics attained an
initial level. Difference between them before the beginning of the exercise and after 2 min. of
renewal is not reliable (p>0,05). Rapid renewal of all indexes of hemodynamics after the
exercise can be explained that these processes began already from the fourth part of the
exercise, that is approximately before 20—30 min. to it’s ending.

The insignificant increase of cardiac rhythm in the fifth part is linked not so much with
implementation of exercises, which took place in a slow rate and, mainly, was directed on
development of flexibility, how many with the change of position of body.

The analysis of dynamics of indexes of cardioregulation (tabl.2) setted, that in a state of
rest the maximal value of cardiocycles (MxRR) were consorted with the area of the
normergics adjusting, and minimum (MnRR) to the — adrenalergics area, that testifies the
increase of sympatetic influence on the vegetative contour of adjusting of the CSV activity.
However the swing variability (ARR) for all youngsters was high — 0,29+0,05 sec., which is
consorted with the reference rate [4].

Table 2
The indexes of cardioregulation in rest and during the whole exercise
(Mzm, n=35)
Part of the MxRR | MnRR | ARR Mo | AMO. | ppRrs
exercise %o

Before the exercise 0,87+ 0,61+ 0,29+ 0,77+ 25,8+ 53,4+
(standing) 0,09 0,04 0,05 0,03 3,55 8,44

0—10 min. 0,62+ 0,56+ 0,09+ 0,55+ 39,4+ 432,8+
0,03 0,04 0,02 0,02 1,25 45,22

10-30 min 0,60+ 0,48+ 0,25+ 0,59+ 42,5+ 266,4+
0,02 0,02 0,01 0,03 0,89 27,63

30-50 min. 0,56+ 0,51+ 0,12+ 0,45+ 88,5+ 791,1+
0,03 0,02 0,01 0,03 1,95 71,83

50-60 min. 0,88+ 0,63+ 0,35+ 0,69+ 76,5+ 174,3+
0,02 0,03 0,01 0,02 1,83 19,87

In 2 min. after the 0,99+ 0,55+ 0,49+ 0,75+ 27,80+ 46,3+
exercise 0,05 0,08 0,03 0,03 4,60 7,12

The Mo value makes 0,77+0,03 c and is consorted with the average value of
cardiocycles. AMo is evened 25,8+3,52%, and IPRS — 53,4+8,43, that is consorted with the
normotonics type of cardioregulation.

After the limbering-up the MxRR and MnRR decreased considerably, and ARR was
0,09+0,02 c, that testifies the advantage of the adrenal influencing on “pasmacer”. The Mo
value was 0,59+0,02 c, that on 29,9% less, than before the exercise, and testifies the decrease
of activity of humoral channel of adjusting of rhythm of heart. AMo, that characterizes likable
influences on cardioregulation, is increased to 34,5+2,03%. In 8,1 times is multiplied IPRS,
that, from data of O.P Alferov and co.[2], M.Y. Vanyushyn [6] and B.M. Myckan and co. [8]
characterizes the inworking CVS processes during a limbering-up.

Compared with the indexes before the beginning of exercise in a basic part (10-30 min.)
there is a decrease of MxRR to 45,0+1,21%, and MnRR — to 27,1+0,92%, that shows the
increase of adrenergic influence on vegetative outline of cardiac activity. However the swing
variability increases in 8,0 times, which is 0,16+0,01 c. The insignificant growth of Mo (only
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on 7,3+0,27%) can not characterize activation of the humoral adjusting [1,2,5]. More reliable
there is the increase of (p<<0,01) the AMo indexes average on 62,4+2,33%, that is also the sign
of subsequent increase of the adrenergic influences. Compared with the previous part of the
exercise there is a considerable IPRS decrease ( on the average on 62,4+2.26% — nmo
266,42+27,63).

Consequently, the gotten indexes can testify the stabilization of cardioregulation after a
limbering-up and during implementation of the exercises in aerobic and aerobic-anaerobic
modes in vertical position of body.

In the period from 30 to 50 min. in the basic part of the exercise the MxRR uncertainly
decreases (to 29,5+2,03%), and MnRR increases (to 6,2+0,08%) , due to what the swing of
variation becomes less in 2,1 times (p<0,05). Comparatively with the first half of the basic
part of the exercise AMo increases in 2,0 times (p<0,05) . All it characterizes subsequent
growth of the adrenergic influences on the cardioregulation. The activity of humoral channel
of rhythm of heart remained at the previous level. Considerably the IPRS index changed
(p<0,01) it was multiplied to 3,0 times that testifies the growth of excitation of the system of
circulation of blood. Obviously, such features of cardioregulation are related to muscular
work in horizontal position of body, when due to the positive inotropic influences on a heart,
the force and speed of reduction of myocardium is multiplied. From data of M.Y. Vanyushyn
[5], for youths in whose IPRS makes a 100-900 y.o, appropriately develops moderate stress,
which is not a result of the substantial changes of homeostasis.

During the pause of relaxation (50—60 min.), the dynamics of all indexes testifies the
subsequent restoration processes in the system of cardio regulation.

More reliable (p<0,05) the MxRR and MnRR indexes increased (to 42,94+2,63% 1
23,5+1,31%). Herewith the swing of variation increased in 2,9 times and was on 20,6£1,82%
bigger from the output level, that testifies the activation of parasympathetic part of the
vegetative adjusting of cardiac rhythm. The Mo indexes make 0,69+0,02, that increases on
46,6+2,02% comparatively with the previous part of the exercise but it does not achieve basic
data and characterizes activation of humoral channel of adjusting of cardiointervals.

The AMo value decreases on 12,9+0,83% comparatively with information in the previous
part of exercise, however it was higher from the output data, that is possible to describe as a
tendency to weakening of the adrenergic influences. After the pause of relaxation the IPRS (to
174,3+19,87) diminished considerably, that is in 4,5 times less, than after implementation of the
dynamic physical loading without using of respiratory exercises (p<0,01).

In 2 min. after the end of the exercise the humoral influences stays on the previous
level, and the nerve regulation of rhythm of heart significantly changes. Comparatively with
the data of the previous part of the exercise a slight increase of MxRR (to 12,5+0,73%) and
decrease of MnRR (to 12,5+0,73%) leads to a reliable increase of the swing of variation
(p<0,05).Herewith the AMo index increases to 8,6+0,32% and are almost equal to output
data. Considerably decreases AMo and IPRS in 2,7 and 3,8 times accordingly (p<0,05).Their
indexes almost equal to output, that shows the holinergic channel of influence on
“paisemaker” prevails in this part.

The analysis of gotten results (table 2) gave a chance to determine the influence of
different kinds of physical loadings on the type of cardio regulation. Based on M.Y. Va-
nyushyn [6] and V. L. Karpman [7] the period of work is characterized by a considerable
strengthening of adrenergic influence [6], which is seen by the decrease of MxRR, MnRR,
ARR and Mo during the increase of AMo and IPRS.

A slight strengthening of adrenergic influences and decrease of IPRS during the
implementation of the exercises in aerobic and aerobic-anaerobic modes in vertical position of
body indicate the adaptation of organism to a physical loading [3,9]. Changing the position of
body to horizontal during the aerobic loadings conduces the considerable increase of
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adrenergic influences on cardio regulation. The ARR index decrease, the AMo and IPRS
considerably increase.

On a high and submaximal level of power of physical work (the basic part of exercise)
the changes in humoral channel of the regulation of rhythm of heart were not fixed. The Mo
significantly (p<0,05) decreases during the limbering-up and does not change during the
whole period of specific loadings.

Along with this, in a process of implementation of breathing exercises there is a reliable
(p<0,05) increase of Mo, which indicate the activity of humoral channel of regulation of
rhythm of heart. Besides, the tendence of strengthening of cholinergic influences was fixed.
The ARR indexes increase and the AMo and IPRS decrease.

Obligate for relaxation is a considerable increase of cholinergic influences on “pais-
maker”. The ARR and Mo indexes considerably increase and the AMo and IPRS decrease.

Consequently, from the beginning of the 30-th min. of the exercuse, the cardio
regulation is gradually recovering, due to activation of humoral channel of regulation during
the breathing exercises and relaxation, and the whole recover at the end of the exercise with
the strengthening of parasympathetic regulation of cardiovascular activity occurs.

Conclusions

1. The analysis of hemodynamic indexes during the whole exercise shows that the
training influence on cardiovascular system have dynamic physical exercises of the basic part
of exercise, which are done in aerobic and aerobic-anaerobic regimes, and respiratory
exercises accelerate reduction processes, which is a reliable physiological basis to increase the
health-training effect from physical exercises combined with relaxation.

2. The changes of power of work, muscles contraction character and position of body
during the implementation of the exercises create conditions to improve the adaptive-
compensatory reactions of organism on different types of loadings.

The prospects of further investigations are in studying the influence of breathing
exercises on increase of functional reserves of organism of people of different age and sex.
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PROFESSIONAL PORTRAIT OF FUTURE INSTRUCTORS
IN PHYSICAL TRAINING OF PRESCHOOLERS

Mema: susgumu cmyninb 20mosHOCHiI CmyOeHmi8 00 8e0eHHs 8ANeON02IUHOT OILIbHOCMI ) OOWKIIbHUX
3akaadax ocgimu. 3a60aHHAM OOCTIONHCEHHS OYNI0 BUABUMU B3AEMO38 A30K MIJNC BUXOBHO-0300POBUOI0 OCEIMOIO i
20MOBHICMIO CMYOeHmi8 00 8aneonociunoi disnvHocmi. Memoou: 6 docniddceni nputimanu yyacms 550
cmyoenmie (n=550). Pezynomamu: Anxemysanus 003601710 6CMAHOBUMU Ne0A202iUHI YMOBU, AKI Xapakmepu-
3YI0Mb cUCmemy ni020MOBKU CHIYOEHMI8, Wo nepeodaiae 8e0eHHs 8ane0102iY4HOL OisIbHOCMI 051 hOPMYBAHHS
61acHOI 8aneonoziynoi Kynomypu oimetl. Tlokazano, wo opmysaHHs y cmyOeHmia 8aneonociuHoi Kyibmypu €
BUBHAUATILHOIO YMOBOI0 eeKmUGHO20 PYHKYIOHY8AHHA MAKoi cucmemu 8 OOWKIAbHUX 3akaadax ocgimu. Ilpu
YboOMy Ni020MOBKA CMmyOeHmis ¢haxyromemy @I3UUHO20 UXOBAHHA | CHOpmMY 00 8ae0N02iUHOl OJifibHOCHI
3HAXOOUMbCA HA HU3bKOMY pigHi. Bucnoexu: [ocniodcenna meopemuyHux OcHO8 npogheciiinoi nidzomoseKu
MAUOYmMHIX IHCMPYKMOpi8 3 (Di3uuH020 BUXOBAHHA OOWIKIIbHUKIE 00 6e0eHHS 6dN1e0]I02iYHOl OiAnbHOCHI
nokazanu, wo mineku 11,7% onumanux cmyoenmis maroms 6i0N0GIOHY Ni020MOBKY i 60100il0Mb HeOOXIOHUMU
SHAHHAMY | NPAKMUYHUMYU HAGUKAMU.

Knrwouosi cnosa: ¢izuune suxosanns, 8aneonociuna Kyiemypd, ihcmpykmop 3 QizudHo2o eUx08aHHsi.

Lenv: eviaums cmenenvb 20MOGHOCHU CMYOCHMO8 K BEOCHUI) BaNe0I02UHeCKOl OesmelbHOCU 6
OOUIKOTILHBIX  00PA308aMENbHBIX 3a6e0eHUsAX. 3adaueli UcCed08anusi ObLIO GbIAGUMb B3AUMO3ABUCUMOCHLb
MedHCOY YPOBHEM 80CHUMAMETbHO-0300POGUMETBHO20 00PA308AHUS U 20MOBHOCbIO CIMYOEHMO8 K 8ANE0N02U-
yeckoll deamenvHocmu. Memoovl: 6 ucciedoganuu npurnumanu yuacmue 550 cmyoenmog (n=>550). Pezynroma-
mol: AHKemuposauue paspeuunio YCmaHo8Ums nedazocuiecKue npeonocbliKu, KOMOopble XapaKmepusyiom
cucmemy no020MOBKYU CHYOeHMO8, YMo Npeonoiazaem geoeHue 8ale0l02UdecKoll 0esmenrbHocmu 01 Qopmu-
POBAHUAL COOCMBEHHOU 8aeoN02uyecKou Kyavmypul demetl. Ilokazano, umo opmupyemasn y cmyoeHmos 8a-
JIe0NI02UNeCKas. KyIbmypa AGNAemcs ONpedeisiouum YCioeuem 3PHexmusHozo QyHKYUOHUPOBAHUS MAKOL
cucmembl 8 OOUIKONILHBIX 00Ue0bpazoeamenvHbix 3asedenusx. Ilpu smom nodeomoeka cmyoenmos gaxyio-
mema Qu3UYeCcKo20 OCRUMAHUA U CROPMA K 6ANE0N0SUYECKOU OeamMeNbHOCIU HAXOOUMCSL HA HUSKOM YPOGHE.
Bui6oowi: Hccnedosanus noxkasanu, umo moavko 11,7% onpouiennvlx cmyoeHmos umeom coomeemcmsyiowyio
NOO20MOBKY U 61a0€t0m HeoOX0OUMbIMU SHAHUAMU U NPAKMUYECKUMU HABLIKAMU.
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