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Abstract. In the paper the results of the assessment of environmental parameters
of two natural water samples on the basis of analyzing the characteristics of
energy-the state of the human body, which was used as a detector. Conducted
kirlianography fingers latching on x-ray film during the next time interval:
immediately before and after the adoption of the water and through the week.
The obtained images werescanned to determine the emission regions
corresponding to organs and systems of the body in accordance with the scheme
P. Mandela. Quantitatively assessed characteristics of the image brightness: the
median relations of the minimum and maximum brightness values and their
difference. The observed changes in energy activity and regulating the drainage
systems of the body by drinking water, which confirms the informative value of
kirlianography in the rapid assessment of biological activity of water.
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The relevance of the topic. There are standard methods of evaluation of
ecological situation in the region, based on the acceptable level of atmospheric,
water, soil factors. But such methods do not take into account the adaptive
reserves of the body. It is important to develop rapid test methods to study the
individual reactions of the individual on the factors of the contact or remote
character to identify a health, and not the desired factors, as well as for the
population as a whole.

In the last century by academician V. I. Vernadsky has made the empirical
conclusion that the body creates itself the conditions for its life [1]. In addition,
the life limit is determined at the end of the physico-chemical properties of
compounds that build the body, indestructible in certain environments. But there
are some cases that indicate that before the destruction of the compounds are
destroyed by the mechanisms that they account for and which determine the
functions of life."

For the smallest organisms, less than 10-4 cm (microorganisms,
ultramicro, etc.) life is not determined by the gravity and radiation, as light, and
others." Regulation of energy metabolism in the body at the level of the
microstructures of the cells is connected, by analogy with radiation. In fact, the
latter perform the role of regulatory systems at the cellular level, becoming a
system of informational homeostasis for them.

In this case, disturbances in the body's mechanisms sustain the levels of
physico-chemical reactions, ensuring the constancy of the internal environment
of the body, will affect the characteristics of radiant or light energy and Vice
versa.

According to the state change of the light energy (radiant according to
Vernadsky), created by the person assessing the state of the energy-information
homeostasis in the body. This method allows us to visualize the luminescence of
the man on the x-ray film in the form of a gas discharge around the fingers of
extremities in high voltage field, is a classic Kirlian photography, using the
photographic material [2].

According to V. I. Vernadsky, "protoplasm MB examine how aqueous Sol
in which there are colloidal thickening and changes. Everywhere in the fluids of
the body are phenomena of ionization, and continuous interaction between
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natural water solutions and liquids between living in them organisms of the ratio
of ionization in both environments are of great importance. Thanks to the fine
techniques of research, we can quantitatively follow with great accuracy the
change of ionization and thus have an excellent tool to study the changes of the
home environment, where the focus of life".

Kirlian luminescence is typical of how objects live and inert and bioinert
matter. The latter include water. Microscopic living creatures permeate the
entire biosphere. Therefore, it is possible that known today Energo-
informational interaction between objects of nature, including the person with
water, do not occur without their participation at the level of cellular and
intercellular water through radiation, non-contact.

In this case, the changes of physiological reactions of the organism to the
water will affect the light energy changes its abyurova, especially the cell, the
protoplasm, which affect the ionization of the gas discharge rendered by
Kirlianography. It is assumed that the results can reflect the ecological condition
of natural waters and other objects of nature, as most of them on planet Earth
they are connected with water.

The aim of this work was to investigate whether assessment of the
ecological state of natural water to change the energy-information state of the
human body.

Material and methods. Healthy individuals (6 adults) were examined on
the device "REC 1", developed by Ukrainian research Institute of engineering
technologies (Dnepropetrovsk) [3]. Produced photography Kirlian glow of the
hands in the field of high voltage on x-ray film in terms of the x-ray room
(Kirlian effect) prior to the adoption of 100 ml of 2 types of natural water (No. 1
and No. 2) and after 5 minutes, respectively experiment 1 and 2, which were
produced on different days. While shooting alternately of one hand of the
examinee held the Cup with the same water in the other hand. Re Kirlian
photographic study of the same people held after a week of drinking water No. 1
at 300 mg/day.

Methods of obtaining and analyzing images of the discharge radiation
(GRIS) of the fingers consists of: digitizing it by scanning, highlight the
luminescence of the individual fingers with a rough selection of the centre in
accordance with the dimensions of the stencil, which comes complete with a
device for recording radiation, fine-tuning the center of the image and software
the formation of separate images of the same size for each finger, a sector of the
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forming profiles of the brightness of the image pixels (Fig. 1). The number of
selected areas were chosen depending on the problem statement of the study.

For each profile, we calculate the coordinate of the center (in accordance
with the selected when fine adjustment value). On the basis of the selected point
profile is divided into two sectors, which further allows to use the method of P.
Mandela in the analysis of the pattern of illumination [5].
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Fig. 1. Example of creation of a profile of brightness of the corona glow finger

The presented approach provides an estimation of the geometric
parameters of the corona glow in a particular sector, and analysis of the
dynamics of changes of brightness in the sector chosen for investigation in
accordance with the statement of the problem diagnosis. Quantitatively
evaluated the characteristics of the radiation intensity for the entire image
(histogram) and for individual sectors (the construction section of the profile,
calculate the minimum and maximum brightness values in the sector). The
larger the loss of illumination in the sector (up to the complete lack of it), the
closer the value of the ratio of brightness to 1 (Fig. 2) [4].
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Fig. 2. An example of the analysis of the brightness of sectors of the crown
thumb

The results of the computer analysis and mathematical processing of
photograms of the fingers of healthy individuals after consumption of different
types of natural waters presented in the tables below.
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Table 1.
The results of the relationship of the brightness of the illumination of
photograms in experiment 1

The ratio of the brightness min/max

No ina | ina | ina
/1 Towaterconsumption | After drinking water | week | week | week
Med- | Max- Med- | Max- Med- | Max-

finger | Med |Min | Med |Med |Min |Med |Med | Min | Med

1. |2 ]0,077 0,040 | 0,030 | 0,096 | 0,043 | 0,053 | 0,089 | 0,046 | 0,060

31 |0,087|0,060| 0061| 0,111|0,039 | 0,031 | 0,111 | 0,063 | 0,028

4-n 10,130 0,100 | 0,154 | 0,133 | 0,086 | 0,283 | 0,130 | 0,059 | 0,177

2. |2-u |0,081]|0,042| 0,048 | 0,091 0,041 | 0,028 | 0,081 | 0,025 | 0,031

31 |0,128 | 0,070 | 0,083 | 0,095 | 0,050 | 0,024 | 0,188 | 0,062 | 0,048

4-u 10,115| 0,046 | 0,063 | 0,097 | 0,031 | 0,033 | 0,222 | 0,105 | 0,322

3. |2 |0,071)|0,061| 0,017 | 0,163 | 0,032 | 0,041 | 0,078 | 0,073 | 0,028

3-u 0,088 ]| 0,063 | 0,049 | 0,156 | 0,087 | 0,044 | 0,109 | 0,044 | 0,078

41 10,112 | 0,047 | 0,081 | 0,212 | 0,051 | 0,057 | 0,083 | 0,039 | 0,052

4. |2-u |0,067 | 0,057 | 0,035| 0,086 | 0,047 | 0,035 0,100 | 0,038 | 0,024

3-u ]0,120| 0,091 | 0,020 | 0,093 | 0,028 | 0,059 | 0,171 | 0,069 | 0,069

41 0,208 | 0,102 | 0,071 | 0,112 | 0,057 | 0,044 | 0,115 0,029 | 0,061

S. |2-u |0,082]| 0,040 | 0,026 | 0,096 | 0,028 | 0,080 | 0,115 | 0,070 | 0,036

31 |0,036|0,031| 0030]| 0,089 ]|0,041| 0,070 0,245| 0,129 | 0,116

4-u 10,0/8|0,030| 0,089 | 0,128 | 0,046 | 0,087 | 0,170 | 0,111 | 0,217

6. |21 |0,099]| 0,041 | 0,496 | 0,109 | 0,039 | 0,148 | 0,098 | 0,070 | 0,080

31 0834|0707 | 0,078 | 0,133 |0,075| 0,135 | 0,088 | 0,024 | 0,059

4-u 10,846 0,725| 0,075 0,132 | 0,079 | 0,137 | 0,108 | 0,034 | 0,050

Table 2.
The ratio of the brightness of photograms (RBPH) before and after the use of
natural water No. 1 practically healthy people in the experiment 1 and a week

RBPH Towa | % Exp..1 | Exp.. Thediffer |ina |ina Thediffer
terco 1 ence wee | week | ence%
nsum % ex.1% k %
ption

Less 9 50 2 11 -39 5 28 -22

0.09conventio

nalunits

0,09-0,13 6 33 10 56 23 8 44 11

conv. units

More 0.13 3 17 6 33 16 5 28 11

conv.units
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Analysis RBPH the crowns in the group of healthy individuals after the
experiment of making water the No. 1 in 16 cases out of 18 (89%) were
observed to increase, reflecting the activation of energy-informational reactions
in the body. After a week of taking it were observed the same pattern, which
indicates a high information content used the Express method of kirlianography
in the evaluation of biological activity of drinking water. Lower numbers
indicate the need for more prolonged treatment with this natural water.

The increase in OAC crown in the original (0,09-0,13) us.un. by
strengthening the subtle luminescence around the streamer corona layer,
corresponds to the state reserves the immunological system in the body and
reflects the refinement of bio-energy regulatory processes. Reduction OAC
crown at the original more than 0.13 us. units reflects a decrease in deposition in
the corona without an explicit reduce intoxication.

Table 3.
Analysis of differences of extreme values of photograms of the fingers of
volunteers after the adoption of waters No. 1 and No. 2

RBPH Towa | % Exp.. | Exp.. |ina ina Exp..2 | Exp..2
terco 1 1 (%) week week %
nsum (%)
ption

Med- 8 44 11 61 8 44 10 56

MinLess 0.05

.conventional

units.

Med- 10 56 7 39 10 56 8 44

Min0,05conv.

un. and more

Max-Med 8 44 8 44 6 33 7 39

Less 0.05

conv.units.

Max- 10 56 10 56 12 77 11 61

Med0,05conv

.units. and

more

In the analysis (Med-Min) in experiment 1, an increase in cases with
lower difference, reflecting the reduction of protrusions in the crown more
intense (intoxication) points, that is, the leveling of its form. The preservation of
past performance after a week of drinking natural water No. 1 indicates the
necessity of its acceptance for a long time resistant to detoxification effects.
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In the analysis of (Max-Med) in experiment 1, changes of quantitative
indicators was observed. After a week of this water had an increase in this
difference that is associated with increased luminescence of the outer layer of
the corona. Similar results biological effect of water based on the analysis of
median RBPH.

Table 4.
The results of the relationship of the brightness of the glow corona after
drinking natural water No. 2

The ratio of the brightness min/max

Before After
Med- Max-
7_10_2015 | Finger, | Med Min Med Med Med-Min | Max-Med
2-i 0,089412 | 0,046959 | 0,060823 | 0,079629 | 0,046919 | 0,055255
3-it 0,111114 | 0,063037 | 0,028309 | 0,096163 | 0,072008 | 0,033645
AD 4-i 0,130332 | 0,059577 | 0,177725 | 0,110576 | 0,067922 | 0,107434
2-i 0,08158 | 0,025766 | 0,031628 | 0,094118 0,02808 | 0,051422
3-it 0,188725 | 0,062512 | 0,048898 | 0,115211 0,03678 | 0,036009
bA 4-i 0,222488 | 0,105415 | 0,322113 | 0,114835 | 0,047202 | 0,076552
2-i 0,07824 | 0,073362 | 0,02804 | 0,079819 | 0,019072 | 0,019237
3-i 0,109182 | 0,044182 | 0,078937 | 0,077514 | 0,052514 | 0,064642
BA 4-ii 0,083333 | 0,039431 | 0,052589 | 0,085581 | 0,046172 | 0,027164
2-i 0,100002 | 0,038098 | 0,024998 | 0,051949 | 0,025282 | 0,040971
3-i 0,171573 | 0,069134 | 0,069134 | 0,094188 | 0,026227 | 0,051352
JIA 4-ii 0,115079 | 0,029365 | 0,061954 | 0,112458 | 0,053635 | 0,058274
2-i 0,115502 | 0,070304 | 0,036184 | 0,109802 | 0,041901 | 0,027923
3-it 0,245293 | 0,12944 | 0,11667 | 0,108974 | 0,013433 | 0,041969
JIH 4-i 0,170998 | 0,111858 | 0,217573 | 0,126322 | 0,059248 | 0,101223
2-i 0,098592 | 0,070423 | 0,080654 | 0,090893 | 0,090893 | 0,072658
3-it 0,088233 | 0,024013 | 0,059233 | 0,095397 | 0,085963 | 0,098152
HB 4-i 0,108515 | 0,034097 | 0,050363 | 0,112477 | 0,074016 | 0,133968

743




Table 5.
The relationship of the brightness of photograms before and after the use of
natural water No. 2 healthy people

RBPH Before Before(%) | After After(%) (I)D/ifference
0

Less 5 28 5 28 0

0.09.conventionalunits

0,09-0,13 8 44 11 61 17

conventionalunits

More0.13 5 28 2 11 -17

conv.units

In a similar experiment with natural water No. 2 changes in the
photograms were clearly different.

For the results presented in tables 4 and 5 shows that after its use has been
a reduction in cases with high RBPH and the increase in lower rates. It is typical
for luminescence quenching streamer corona layer, the corresponding
physiological processes in the organs. There is a significant reduction of 0.13
RBPH above conventional units, reflecting recovery fallouts in the crown
without increasing the luminescence.

In the analysis (Med-Min) after the adoption of water No. 2, as after the
adoption of water No. 1, the observed decrease in toxicity, but to a lesser extent
(61% and 56%, respectively). In the analysis of (Max-Med) after the adoption of
water No. 2, as after the adoption of water No. 1, the figures have not changed.

Table 6.
RBof photograms in General in volunteers before and after drinking natural
water No. 1 in the experiment, a week and water No. 2

®UO | Med Med-Min | Max- Med 1 Med- Max- Med- Max- Med- Max-
Med Min 1 Med 1 Min Med Min 2 Med 2
4/H 4/H

AD 0,098 0,0167 0,082 0,113 0,056 0,122 0,056 0,088 0,059 0,065

bA 0,108 0,053 0,065 0,094 0,041 0,283 0,064 0,144 0,037 0,054

BA 0,090 0,054 0,049 0,177 0,057 0,047 0,052 0,052 0,039 0,037

JIA 0,132 0,083 0,042 0,097 0,044 0,046 0,045 0,051 0,035 0,050

JIH 0,065 0,034 0,048 0,104 0,038 0,079 0,103 0,123 0,037 0,056

HB 0,593 0,491 0,216 0,125 0,064 0,140 0,144 0,063 0,083 0,101
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After drinking water Nel in the experiment as a whole, a decrease (Med-
Min) from 4 people and virtually unchanged from 2 people, who originally the
figures were small, reflecting a minor intoxication. After a week of water No. 1
the results were close from the 5 people (84%). After taking the water No. 2 all
of the volunteers observed a marked reduction (Med-Min). This indicates the
activation of the function of the excretory systems.

In the analysis of indicators (Max-Med) after the adoption of the water
Nel in the experiment, half of the cases observed an increase of the occurrence
of or increase in the crown of the outer fluorescent layer of the radiation with
high brightness. One person, being initially high due to the pronounced
deposition in the crown, the percentage decline has decreased. After a week of
drinking water No. 1 increase (Max-Med) in varying degrees had 4 people
(66%). One person this has decreased, as in the experiment. That is, trends of
photograms in the experiment, and after a week of drinking water No. 1 again.

After the adoption of the water number 2 in 5 out of 6 people (84%) saw a
decrease in indicators (Max-Med), which corresponded to the decrease in
deposition in the corona in the streamer layer without an increase in
luminescence. That is, this water had a healing effect through direct activation of
drainage authorities. The action of the natural water No. 1 on the organism,
including the excretory organs, through the restoration of function of regulatory
systems.
Conclusions.
1. Different properties of natural waters affect the change of Energo-
informational status of the human body.
2. The results of Kirlian photographic studies of human fingers on x-ray film can
be applicable to rapid evaluation of the ecological state of water to change its
energy-information homeostasis after direct and indirect contact with her.
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OLEHKA BUOJIOI'MYECKOI'O BJIMAHUSA BOJAbI HA OPI'TAHU3M
YEJIOBEKA 110 UI3SMEHEHHAIO EI'O DHEPT' O-
NHOOPMALIMOHHOI'O COCTOAHUA

Mecouxasn JIA., eryXOBa H.B., ’EBroxnmenko H.M., Zukow W.

'y «/IlHenponerpoBckasi MequuuHckas akaaemuss MO3 YkpaunbD)
T'BY3 «HaumonaabHbIii rOpHbIii yHUBepcuTeT» I. [{HenponeTrpoBeK, YKpanna

‘rey3 «YKpauHCKHIl XMMHKO-TEXHOJIOTMYECKHIl YHUBEPCUTET», I'. IHENPONeTpoBCK,
“UKW w Bydgoszcz, Polska

AHHoTanusi. B pabore mosiydeHbl OLIEHKH 3KOJOTMYECKUX MapaMEeTpOB ABYX
oOpa3noB  IPUPOJHONM  BOABI HA OCHOBE  AaHAJINM3a  XAPAKTEPUCTHUK
HSHEProuH()OPMALIMOHHOTO  COCTOSIHHS ~ OpraHu3Ma  4YeJOoBeKa, KOTOPbIN
UCIIONBb30BaJICsl B KaudecTBe jnerektopa. llpoBenena kupnumandororpadus
najiblieB pyK ¢ (uKcalyell Ha PEeHTI€HOBCKOMN IJICHKE B TEYEHUE CIEAYIOIIETO
BPEMEHHOT'0 UHTEPBaJa: HEMOCPEACTBEHHO /10 U MOCIE MPUHATUS BOJBI U Yepe3
Heaemo. [lomyueHHble M300pa’kKeHUs CKaHWPOBAIUCH C IIENIBIO OIpPEEICHUS
oOjacTell CBEUEHHUS, COOTBETCTBYIOIIMX OpraHaM M CHUCTEMaM OpraHu3Ma
corsacHO cxeMe II. Mannena. KoimyecTBEHHO OLICHUBAIMCH XapaKTEPUCTUKH
APKOCTH M300pakeHUs: MeIMaHa OTHOIICHNS MUHUMAJIbHOTO U MaKCUMAJIbHOTO
3HAUYEHUS SAPKOCTU M UX pa3HOCTb. OTMEUEHBl M3MEHEHUS SHEPreTHYECKOM
AKTHUBHOCTH JPEHAXHBIX W PETYJHMPYIOLIMX CUCTEM OpraHu3Ma NpHU IpUEME
BOJABI, YTO TOJATBEPX,AAeT HMHPOPMATUBHOCTh KupauaHpoTorpadhuu mpu
HKCIIPECC-OIIEHKE OMOIOTMYECKO aKTUBHOCTHU BOJIBI.

KawueBbie ciaoBa: kupiauandororpadusi, unudpponas o0padorka
U300pakeHuil, MPUPOAHAS BOJAA.
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AKTYaJIbHOCTH TE€MBbl.

Cy1iecTBYIOT CTaHAAPTHBIE METOJIbI OLIEHKU HKOJIOTHYECKON CUTyalluH B
pervoHe, OCHOBAaHHbIE Ha JOMYCTUMOM YpPOBHE AaTMOC(EpPHBIX, BOIHBIX,
MOYBEHHBIX (pakTOopoB. HO Takme MeTOApl HE YYUTHIBAIOT aJaNTallMOHHBIC
pe3epBbl opraHu3Ma. AKTYallbHBIM SIBIIIETCA pa3pabOTKa HKCIPECC-METOA0B JIJIs
MCCJICIOBAaHMs MHIMBUIYaTbHBIX PEAKIM OTAEIHHOTO YeJOBeKa Ha (haKTOpPbI
KOHTAKTHOTO WJIM JUCTAaHIMOHHOTO XapakTepa [ BBISBICHHUS  Kak
0370POBUTENBHBIX, TAK U HE JKEJIATEIbHBIX JJII HETO (PaKTOPOB, a TaK K€ IS
MOMYJIALUYU B LIEJIOM.

B mpomutom Beke akanemuk B.M. BepHanckuii cnenan smmupruydeckoe
3aKJIFOUYEHHUE, YTO OPTaHU3M CO3JAET CaM yCJIOBHS s cBoel xu3Hu [1]. Kpome
TOTO, «IPEAeN >KU3HU OIpPEAeNIeTCS B KOHIIE KOHIIOB (DHM3MKO-XUMHYECKUMU
CBOMCTBaMH CO€OUHeHUll, CTPOSIIIMX OpPraHu3M, HX HEpa3pylIUMOCTBIO B
OIIPENEIICHHBIX YCIOBUAX cpeabl. Ho ecTh psn citydaeB, KOTOPBIE YKa3bIBaIoT,
YTO paHbuie pa3spylICHUs COCAUHEHUN PA3PYILIAIOTCA T€ MEXAHU3MBbI, KOTOPBIE
OHH COCTaBJISIIOT U KOTOPBIE OMPENEISIOT (DYHKIINH KU3HN.

«ims MenpualilmMx OpPraHu3MOB, MEHBIIE 10* cm (MHKpPOOPraHHu3MBbl,
yJIBTPAMUKPOOBI U T.II.) )KU3Hb OIMpPEACNACTCS HE TATOTCHHUEM, a U3TYVUEHUAMU,
KaK CBETOBBIMH, TaK W JAPYrUMHU». PeryinpoBaHue sHEpreTHueckoro oOMeHa B
OpPraHu3Me€ Ha YpPOBHE MUKDPOCTPYKTYp KIIETKH CBSI3aHO, IO AHAJIOTUH, C
m3nyyeHusamu. [1o cyTu, nmocinegHue BBINOJIHAKOT POJIb PETYIUPYIOLNIUX CUCTEM
Ha KJIETOYHOM YPOBHE, CTAaHOBSICb CUCTEMOU UHGDOPMAYUOHHO20 20Me0Cma3d
JUISL HUX.

B TakoMm cnydae, HapylIEHHs B OpPraHM3ME MEXaHWU3MOB IOJJEPKaHUS
KU3HEACATEIBHOCTU Ha YPOBHE (UBUKO-XUMHYECKUX peakiui,
00ecreynBaMX NOCTOSHCTBO BHYTPEHHEH Cpelbl OpraHu3Ma, OTpasarcs Ha
XapaKTEPUCTUKAX JIydUCTON WIIM CBETOBOW SHEPTUU U HA0OOPOT.

[lo W3MEHEHUI0 COCTOSIHUSI CBETOBOM dJHepruu (JIyducTod Mo
BepHaackoMy), co3qaBaeMOM YEIOBEKOM, MOXHO OLIEHUTh COCTOSIHUE 3HEpIo-
MH(QOPMAIITMOHHOTO TOMEOCTa3a B OpraHusMe. MeToJaoM, MO3BOJISIIOIIUM
BU3yaJM3UPOBATh CBECUCHUE UYEJIOBEKA HAa PEHTICHOBCKOW IUICHKE B BHJE
ra3oBOr0 pa3psaa BOKPYT NaJIbLEB KOHEYHOCTEN B MOJIE BBICOKOTO HAITPSKEHHUS,
SBJISIETCA ~ KJaccuueckas  KupiuaH-gotorpaduss ¢ HCIHOJIB30BAHUEM
doTomarepuana [2].

Cornacno B.U. Bepnajackomy, «mportoriazma M.0. paccMatpuBaeMa, Kak
BOJIHBIN 30J1b, B KOTOPOM MNPOUCXOAST KOJUIOUIAJIBHBIE CTYIIIEHUS] U U3MEHEHHS.
Besne B )KUAKOCTSAX OpraHu3Ma UAYT SIBIICHUS MOHU3AIUU, U TIPYU HETPEPHIBHOM
B3aUMOJICUCTBUM MEXJIYy NPUPOJHBIMA BOJHBIMH pPAaCTBOPAMH U MEXKIY
KUJKOCTSIMU SKUBYIIUX B HUX OPraHU3MOB COOTHOIIEHHUS WOHHU3AIMU 00euX
cpea MMEIOT OIPOMHOE 3HaudeHHe. biaromaps TOHKHM IpUEMaM UCCIEA0BaHUS
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MBIl MOXEM KOJHWYECTBEHHO CJEIUTh C OYEHb OOJBIION TOYHOCTHIO 3a
M3MEHEHUEM HMOHU3ALMU U 3TUM IYTEM HMMEEM IPEBOCXOJHOE CPEICTBO IS
U3YUYEHUS] U3MEHEHUS TJIaBHOM CPEbL, TIE COCPEIOTOUECHA )KU3HbY.

KupnnaHoBckoe cBeUeHHE MPUCYILE KaK OOBEKTAM KHBOM, TaK U KOCHOM,
u OnokocHod Marepuu. K mocrnenHeid oTHOCHTCS BoAa. MUKpPOCKONHUYECKHE
’KUBBIE CYIIECTBA MPOHU3BIBAIOT BCIO Onochepy. [loaToMy, HE UCKITFOUYEHO, YTO
U3BECTHBIE CETOAHS OJHEPro-uH(GOpMAIMOHHBIE B3aUMOJEHUCTBUS  MEXKIY
00BEKTaMHU MPUPOIBI, B TOM YHCIIE YEJIOBEKAa C BOAOMW, MPOUCXOAAT HE 0€3 uX
y4acTUsl HAa YPOBHE KIETOYHOM M MEKKJIETOUYHOW BOJBI YEPE3 H3IYUYCHHUS,
OE3KOHTAKTHO.

B TakoMm ciydae, uaMeHeHUs] (PU3MOIOTHYECKUX PEaKIMii opraHu3Ma Ha
BOJly OTPa3UTCsl HA U3MEHEHUSIX CBETOBOM SHEPIUU €ro CyObYpOBHEH, U IPEKIE
BCEr0 KJIETOYHOTO, MPOTOIUIA3Mbl, YTO MOBIMIET Ha MPOIECChl HOHU3ALMH
ra3oBOro paspsija, BU3yaausupyemble kupiauanpororpagueit. [lpeanonaraercs,
YTO €€ pe3ybTaThl MOT'YT OTPaXKaTh 3KOJIOTHYECKOE COCTOSIHUE TPUPOAHBIX BOJ
U JApyrux oOBEKTOB MPUPOJIbI, OCKOIbKY B OOJBIIMHCTBE U3 HUX HA IIAHETE
3eMJI1 OHU CBS3aHBI C BOJIOH.

Heabo padorsl ObUIO M3YYUTh BO3MOXHOCTH OIIEHKH 3KOJOTMYECKOTO
COCTOSIHMSI TPUPOJHOM BOABI IO W3MEHEHUIO BSHEPro-huH(POPMALMOHHOTO
COCTOSIHHSI OPTaHHU3Ma YeJIOBEKa.

MarepuaJ 1 METObI HCCJIEAOBAHNS.

[IpakTtruyecku 3A0poBBIX JHI] (6 B3pOCHBIX) 00CIEIOBAIM Ha MpUOOpe
«PEK 1», pa3paboranneim YkpHUUW texHonmornii mammHoctpoeHus (L.
HMuenponerpoBck) [3]. IlpousBomunu QororpadupoBaHue KupIMaHOBCKOTO
CBEUECHHSI PYK B IOJIE€ BBICOKOTO HANpPsDKEHHMS] HAa PEHTIEHOBCKOW IUICHKE B
yCIOBHSIX peHTreH-kabuHera (3dpdexr Kupmuan) no npunsarus 100 mm 2-x
BUJ0B TipupoaHoi Boabl (Nel m Ne2) u mocne yepe3 5 MUHYT, COOTBETCTBEHHO
DKCIIEPUMEHT | M 2, KOTOpbIE MPOU3BOAWIINCH B pa3Hble JHU. BO Bpems chbeMKH
IOOYEPEIHO OTHOM PYKH OOCIEIyeMBbIN Jepikal CTaKaHUYMK C TOM K€ BOJOM BO
apyroit pyke. [loBropHoe kupnuan-¢oTorpauyeckoe HCCIEIOBAHHE TEX JKe
JIIOZIeH MPOBENH MOciie HelenbHOro yrnorpebiaeHus Boabl Nel mo 300 mr/cyTku.

Metoauka TIONydeHHS MW aHaIM3a U300paKEHUN  Ta30pa3psiIHOTO
manyuenuss (['PU) manmbpiieB pyk COCTOMT W3: OUU(DPOBKH €ro MyTeMm
CKaHUPOBAHUS, BBIICICHUS 00JaCTEl CBEUEHUS! OTIENIbHBIX MajblEB C IPyObIM
BBIOOPOM IIEHTPa B COOTBETCTBUM C F€OMETPUUYECKUMH pazmepamu Tpadapera,
KOTOPBIN MOCTABIISAETCS KOMIUIEKTHO C MPUOOPOM JIJIsl PETUCTPALIMK U3ITy4YEHHUS,
TOHKOM MOJACTPOMKK LEHTpa H300pakeHHsI U MPOrpaMMHOrO (GopMUPOBAHHE
OTHENbHBIX M300paKEHUM OJWHAKOBOIO pazMepa Uil KaXJoro najiblia,
MOCEKTOpHOTO (OpMHUPOBaHUST TpOoduUIeH SIPKOCTH MNHUKCENIeH H300paxeHun
(puc. 1). KonmyecTBO BBIOpaHHBIX HAMNpPABICHUN BBIOUPAJICA C Y4YETOM
OCTAaHOBKH 33/1a4H HCCIIEOBAHUSI.
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Jnsa  xaxmoro mnpoduist  BBUMCISAETCS KOOpAuHaTta 1eHTpa (B
COOTBETCTBUM C BBIOpaHHBIM IPH TOHKOM MOJACTpOKKe 3HaueHueMm). Ha Oasze
BBIOPAHHOW TOYKM MPO(WIb AEIUTCS Ha JIBa CEKTOpa, YTO B JalibHEiIemM
IIO3BOJIIET BOCHOJIb30BaThCs Metoaukon [I. Manpena npu aHanuse KapTUHBI
cBeuyeHus [5].
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Puc. 1. ITpumep noctpoeHust npopuiist APKOCTH KOPOHBI CBEUEHUS MaJbla
PYKH

[IpencraBieHHbIl TOAXOA OO0ECHNEUYMBAET OLEHKY T'€OMETPUYECKHUX
MapaMeTpoB KOPOHBI CBEUEHHUS B ONPEIACICHHOM CEKTOpE, a TaKKe aHalu3
JMHAMMKN W3MEHEHUS SIPKOCTH B CEKTOPE, BHIOPAaHHOM [UIsl MCCIIEOBAHUS B
COOTBETCTBUM € TIOCTAHOBKOM 3aJaud  JUArHocTHKW. KoiamdecTBEeHHO
OIICHUBAIOTCS XaPaKTEPUCTUKH SIPKOCTH HM3Ty4YeHHUS KakK IS M300pakeHHs B
uejaoM (THCTOrpaMma), Tak W JJis OTIAEIbHBIX CEKTOPOB (IIOCTPOECHUE ydacTKa
poduisi, BEIYMCICHUE MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3HAUEHUS SIPKOCTU B
cekrope). UeM cCyllleCTBEHHEE BBINMAJICHUE CBEUCHHUS B CEKTOpE (BILUIOTH O
MIOJIHOTO €r0 OTCYTCTBHS), TEM OJIKE 3HAUYEHWE OTHOIICHUS sipKocTel k 1 (puc.

2) [4].
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Puc. 2. Ilpumep aHanu3a SIPKOCTU CBEUYECHHUSI CEKTOPOB KOPOHBI MaJiblia
PYKH

PesynbraTthl aHanm3a KOMITBIOTEPHOW W MAaTeMaTHYECKOW 00pabOTKH
KHPJIMAHOTPAaMM  TaJIbIIEB  PYK MPAKTUYECKH  3JOPOBBIX JIMI[  TOCIE
yIOTPeOJICHUS] Pa3HBIX BUJIOB TPUPOJHBIX BOJ TPEJCTABICHBI B TaOJIHIIAX
HUKE.
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Tabmuna 1.

Pesynbratel oTHOIIEHUS sipkocTelt cBeuenust OSC KkopoHbI B 3kcniepuMeHTe 1

OTHomeHune IpKoCcTei min/max
Ne o morpebnenus [Tocne ynotpebienus | 4/ u/n u/n
/1 BO/JIBI BOJIBI Hel | Hen | Hen
ITa Med- | Max- Med- | Max- Med- | Max-
ger | Med |Min | Med |Med |Min |Med |Med | Min | Med
1. |2-i |0,077| 0,040 | 0,030 | 0,096 | 0,043 | 0,053 | 0,089 | 0,046 | 0,060
3-u | 0,087 | 0,060 0,061 | 0,111 | 0,039 | 0,031 | 0,111 | 0,063 | 0,028
4-u 0,130 0,100 | 0,154 | 0,133 | 0,086 | 0,283 | 0,130 | 0,059 | 0,177
2. |2-# ]0,081|0,042| 0,048 | 0,091 | 0,041 | 0,028 | 0,081 | 0,025 | 0,031
3-u 0,128 | 0,070 | 0,083 | 0,095 | 0,050 | 0,024 | 0,188 | 0,062 | 0,048
4-u | 0,115 0,046 | 0,063 | 0,097 | 0,031 | 0,033 | 0,222 | 0,105 | 0,322
3. |2 |0,071|0,061| 0,017 | 0,163 | 0,032 | 0,041 | 0,078 | 0,073 | 0,028
3-in | 0,088 0,053| 0,049 | 0,156 | 0,087 | 0,044 | 0,109 | 0,044 | 0,078
4-u | 0,112 | 0,047 | 0,081 | 0,212 | 0,051 | 0,057 | 0,083 | 0,039 | 0,052
4. | 2-u |0,067 | 0,057 | 0,035| 0,086 | 0,047 | 0,035 | 0,100 | 0,038 | 0,024
3-u |0,120| 0,091 | 0,020 | 0,093 | 0,028 | 0,059 | 0,171 | 0,069 | 0,069
4-u | 0,208 | 0,102 | 0,071 | 0,112 | 0,057 | 0,044 | 0,115 | 0,029 | 0,061
5. |2 |0,082|0,040| 0,026 | 0,096 | 0,028 | 0,080 | 0,115 | 0,070 | 0,036
3-u |0,036| 0,031 | 0,030 | 0,089 | 0,041 | 0,070 | 0,245 | 0,129 | 0,116
4-u | 0,078 | 0,030 | 0,089 | 0,128 | 0,046 | 0,087 | 0,170 | 0,111 | 0,217
6. |2 |0,099|0,041| 0,496 | 0,109 | 0,039 | 0,148 | 0,098 | 0,070 | 0,080
3-u |0,834|0,707| 0,078| 0,133 |0,075| 0,135 | 0,088 | 0,024 | 0,059
4-u |0,846 | 0,725 | 0,075 | 0,132 | 0,079 | 0,137 | 0,108 | 0,034 | 0,050
TaOmnuma 2.
OJIC xupamaHorpamMm JI0 U TOCJE ynoTpeOaeHus mpupoaHoi Boasl Nel
MPAKTUYECKHU 3JOPOBBIMU JIFOABMHU B SKCIIEPUMEHTE | U yepe3 Heaemto
OsIC koponst | o Ho Okc.1 Okc.l | Pazuuma | U/3 /3 Pasnuma
(cn) | (%) | (cm) (%) Okc.1 Hel. | Heo. Dkc.2
% (cn.) | (%) %
Menee 0,09 9 50 2 11 -39 5 28 -22
ycC. eIl
0,09-0,13 yc. |6 33 10 56 23 8 44 11
el
Bonee 0,13 3 17 6 33 16 5 28 11
yC. eIl
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[To ananuzy OSIC xOopoHBI B Irpymme MPaKTHUYECKHU 3A0POBBIX JHUI] TOCTE
skcnepuMenTa npuHAaTus BoAsl Nel B 16 ciiyuaeB u3 18 (89%) Habmroganock ee
YBEJIMUEHHE, YTO OTPAKaJIO AKTUBAILIUIO SHEPro-uH(POPMAIMOHHBIX pEaKIuil B
opranm3me. Ilocine HenmenbHOrO TpHeMa ee HaOmoganach Ta  Ke
3aKOHOMEpPHOCTh, YTO CBHJIETEJILCTBYET O BBICOKOW HUH(GOPMATUBHOCTH
MPUMEHSEMOT0  JDKCIIPECCHOTO MeToAa KupiuaHdoTorpadhuu B OICHKE
OMOJIOTUYECKONM aKTHUBHOCTH THTHEBOM BOIBI. boyiee HU3KHE MMOKa3aTeH
CBUCTENBCTBYIOT O HEOOXOAMMOCTH OoJiee JIUTEIBHOTO IMpUeMa JIaHHOM
IPUPOIHON BOJIBI.

Yeemuenne OSC koponsl npu u3HavanbHO# (0,09-0,13) yc. exn. 3a cuet
YCWJICHHS] TOHKOW JIFIOMUHECHEHIIMM BOKPYTI CTPUMEpPHOTO CJOSI KOpPOHHBI,
COOTBETCTBYET COCTOSIHUIO PE3€pPBOB HMMMYHOJOTMYECKOM CHCTEMBI B
OpraHu3Me€ U OTPAKAET YTOHUYEHHE OMOIHEPTETUKHU PETYIUPYIOIINX MMPOLIECCOB.
YwMmenbiienne OSIC kopoHsl npu u3HavdasibHOM Oosiee 0,13 yc. en. oTpaxkaer
YMEHBIIICHUE BBITIAJACHUN B KOPOHE O€3 SBHOTO YMEHBIIEHUS MHTOKCHKAIIUH.

TaOmnuma 3.
AHanu3 pa3uuil kpaitaux 3HadueHuid OSC kupauanorpaMm najblieB pyK
100pOBOJIBIIEB Tocsie MPUHITUSA BOJ Nel u No2

O4C xoponst | Jlo Ho Okc.l | Okc.l | Yz nen | Uz uen | Dkc.2 Okc.2

(cn) | (%) | (cm) (%) (c.) (%) (c.) %
Med-Min 8 44 11 61 8 44 10 56
menee 0,05

yc.eq.

Med-Min 10 56 7 39 10 56 8 44
0,05 yc.en. u
Ooee

Max-Med 8 44 8 44 6 33 7 39
menee 0,05
yC. efI.

Max-Med 10 56 10 56 12 77 11 61
0,05 yc.en. n
Ooee

[Tpu ananuze (Med-Min) B skcriepuMeHTe 1 HaOMIOMAaeTCS YBEIMYCHHUEC
ciydaeB ¢ 0oJiee HU3KOM pa3HHIIEH, UTO OTPaKaeT YMEHbBIIICHUE BBITITYNBAHUN B
KOpOHE 00Jiee HHTEHCUBHBIX (MHTOKCUKAIMOHHBIX) TOYEK, TO €CTh, TPOUCXOJAUT
BbIpaBHMBaHMUE ee (hopmbl. CoxpaHEHHE MPEKHUX TMOKa3aTeslel uepe3 HEIEINto
ynotpeosienusi npupoaHoi Boabl Nel CBHIIETEIBCTBYET O HEOOXOAMMOCTU €€
npuema B TEYCHHE JUTUTEITBHOTO BPEMEHU TUTS CTOMKOIO
NE3UHTOKCHUKAIIMOHHOTO BO3JEHCTBHS.
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[Ipu anamuze (Max-Med) B  oskcmepumente | u3MeHeHU#
KOJTMYECTBEHHBIX TOKa3aTeliel He HaOmoaanock. Uepe3 Hememo mpuema dTOu
BOJBl MMEIO MECTO YBEIMYEHHE ATOW Pa3HUIIbI, YTO CBSI3aHO C YCHUJICHHUEM
JIOMHHECLIEHIIUM  HApyXHOTO cjosi  KOpoHbl. [lomoOHBIE  pe3yabTaThl
OMOJIOTUYECKOT0 JEHCTBUS BOJIBI MOTYUYEHBI 1pu aHanu3e meauan OSC.

TaOmnuma 4.

Pe3ynbpTaThl OTHOIIEHHUS SIPKOCTEH CBEUEHHUSI KOPOHBI MTOCIIE
yHnoTpeOsIeHHs MPUPOTHOM BOIbI No2

OTHoO1IeHUE ApKOCTEH min/max

Ho ITocne

dOUO Ila Max-
7 10 2015 | nem | Med Med-Min | Med Med Med-Min | Max-Med

2-i 0,089412 | 0,046959 | 0,060823 | 0,079629 | 0,046919 | 0,055255

3-i 0,111114 | 0,063037 | 0,028309 | 0,096163 | 0,072008 | 0,033645

AD 4-1i 0,130332 | 0,059577 | 0,177725| 0,110576 | 0,067922 | 0,107434

2-i 0,08158 | 0,025766 | 0,031628 | 0,094118 0,02808 | 0,051422

3-i 0,188725 | 0,062512 | 0,048898 | 0,115211 0,03678 | 0,036009

54 4-i 0,222488 | 0,105415 | 0,322113 | 0,114835 | 0,047202 | 0,076552

2-1 0,07824 | 0,073362 | 0,02804 | 0,079819 | 0,019072 | 0,019237

3-i 0,109182 | 0,044182 | 0,078937 | 0,077514 | 0,052514 | 0,064642

BA 4-i 0,083333 | 0,039431 | 0,052589 | 0,085581 | 0,046172 | 0,027164

2-i 0,100002 | 0,038098 | 0,024998 | 0,051949 | 0,025282 | 0,040971

3-i 0,171573 | 0,069134 | 0,069134 | 0,094188 | 0,026227 | 0,051352

JIA 4-i 0,115079 | 0,029365 | 0,061954 | 0,112458 | 0,053635 | 0,058274

2-i 0,115502 | 0,070304 | 0,036184 | 0,109802 | 0,041901 | 0,027923

3-i 0,245293 | 0,12944 | 0,11667 | 0,108974 | 0,013433 | 0,041969

JIH 4-i 0,170998 | 0,111858 | 0,217573 | 0,126322 | 0,059248 | 0,101223

2-i 0,098592 | 0,070423 | 0,080654 | 0,090893 | 0,090893 | 0,072658

3-i 0,088233 | 0,024013 | 0,059233 | 0,095397 | 0,085963 | 0,098152

HB 4-i 0,108515 | 0,034097 | 0,050363 | 0,112477 | 0,074016 | 0,133968
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Tabnuna 5.
OSIC kupmuaHoTpaMM 10 U TIOCIIE YIOTPEOJICHHS MPUPOTHON BOABI No2
MPAKTUYECKU 3I0POBBIMHU JIFOJIbMU

O4C xopoHbI Mo o [Tocne [Tocne | Pasnuna
(cimyqaes) | (%) (cmygaeB) | (%) %
Menee 0,09 yc.ena. |5 28 5 28 0
0,09-0,13 yc. en. 8 44 11 61 17
bonee 0,13 yc. en. 5 28 2 11 -17

B momoOHOM »KcnepuMeHTe ¢ NpUpogHOW Bojo Ne2 wu3MeHeHHs Ha
KUpJIaHoTrpamMmax ObLUIH SIBHO JPYTUMHU.

[To mpencraBiieHHBIM pe3ylibTaTaM B TabIuIax 4 U S BUHO, YTO TOCIIE €€
ynoTpeOJieHHsl, MUMEET MECTO YMEHbIeHHue ciaydaeB ¢ Bbicokoil OSC u
YBEJIMUCHHUE CIIy4aeB ¢ OoJjiee HU3KMMHU MOKa3aTeNsIMU. DTO XapaKTEpHO IS
CBEUCHHSI CTPUMEPHOIO CJIOSI KOPOHBI, COOTBETCTBYIOIMIETO (PU3HOTOTHUECKUM
nporeccaM B opraHax. OrMmeuaercs: 3HauutesbHOe ymeHblieHne OSC Bebiie
0,13 yc. ex., yTo OTpakaeT BOCCTAHOBJIEHUE BBINMAICHUI B KOPOHE 0O€3 yCUIICHHUS
JIFOMUHECLICHIUH.

[Tpu anamuze (Med-Min) mocime npuHATHS BOABI Ne2, Kak M TOCHC
npuHATHS BoAbl Nel, HaOmOAalOTCd YMEHbBIIEHHE WHTOKCUKAIIMM, HO B
MeHbIer crernenn (61% u 56%, cootBercTBeHHO). IlpH anamuse (Max-Med)
nocsie npuHATHS BOAbl No2, kak W mocie mpuHsaTUd BoAbl Nel, mokaszarenn
IIPAKTUYECKN HE U3MEHUIINC.

Ta6muma 6.
OsC xupnaumaHorpaMMm B 1€JIOM Yy J00pOBOJBIEB JO U MOCIe
ynoTpeOsieHus: mpupoaHor Bojbl Nel B aKCIIepUMEHTE, yepe3 HEeAeHo U

BOJIBI No2
ONO | Med Med-Min | Max- Med 1 Med- Max- Med- Max- Med- Max-
Med Min 1 Med 1 | Min Med Min 2 Med 2
4/H q/H

AD 0,098 0,0167 0,082 0,113 0,056 0,122 0,056 0,088 0,059 0,065

bA 0,108 0,053 0,065 0,094 0,041 0,283 0,064 0,144 0,037 0,054

BA 0,090 0,054 0,049 0,177 0,057 0,047 0,052 0,052 0,039 0,037

JIA 0,132 0,083 0,042 0,097 0,044 0,046 0,045 0,051 0,035 0,050

JIH 0,065 0,034 0,048 0,104 0,038 0,079 0,103 0,123 0,037 0,056

HB 0,593 0,491 0,216 0,125 0,064 0,140 0,144 0,063 0,083 0,101
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[Tocne ynotpebaeHust Boasl Nel B SKCIEpUMEHTE B 11€JIOM HaOMIOJaeTCs
ymenbiieHue (Med-Min) y 4 den. m mpaktudyeckd Oe3 H3MEHEHHH y 2-X
YeJIOBEeK, Y KOTOPHIX W3HA4YaJbHO IIOKa3aTedu ObUIM  HEOOJBIINMH,
OTpa)arolMMU HE3HAYUTENbHYIO HHTOKCUKAIUIO. Yepe3 Heielnto mpruemMa BOIb
Nel pesynbraThl ObUTH 0U3KHK y S5-U yenoBek (84%). [Tocne npuema Boabl No2 y
BceX J0OpPOBOJIBIICB HAOIOMAIN BBIpakeHHOE yMmeHblneHune (Med-Min). Dto
CBUJICTEIBCTBYET 00 aKTUBAIMK (PYHKITUN BBIACIUTEIHLHBIX CHCTEM.

[Ipu ananmuze moxkazatenedt (Max-Med) mocne mpunstus Bojabl Nel B
AKCIIEPUMEHTE B TMOJOBUHE CIIy4acB HaOJIOJalM HMX YyBeJIU4YeHHe Ha ¢oHe
NOSIBJICHUS! WJIM YBEJIMYEHHS B KOPOHE HAPYKHOTO JIFOMUHECIIEHTHOTO CJIOS
U3ITyYCHU C BBICOKOW SPKOCTBIO CBEUEHUsS. Y OJIHOTO 4YeJOoBeKa, Oyaydu
M3HAYaJIbHO BBICOKUM H3-3a BBIP@KEHHBIX BBIMAJACHUNA B KOPOHE, OTOT
MOKa3aTellb MPU UX HMCUE3HOBEHUM CHU3WJICA. Uepe3 Henento ynoTpedsieHUs
BoJbI Nel yBenmuuenune (Max-Med) B pa3Hoil cTeneHu ObUIO y 4-X 4YEIIOBEK
(66%). VY omgHOro uenmoBeKa OTOT IIOKa3aTelb YMEHBIIWJCS, KaKk WU B
skcniepuMeHte. To ecTb, TEHAEGHUMH B W3MEHEHHM KHPJIMAHOTPAMM B
AKCIIEPUMEHTE U TIOCIIe HEJEIBHOTO YIOoTpeOaeHust Boabl Nel moBTOpSIOTCS.

[Tocne npunsatust Boabl Ne2 y 5 u3 6 yen. (84%) Habnroanu yMeHbIIEHHE
nokazareneid (Max-Med), 4TO COOTBETCTBOBAJIO YMEHBIICHUIO BBHINAJCHUN B
KOPOHE B CTPHUMEPHOM cCJ0€ 0€3 yBEeIu4eHHUs JTOMHHECHEeHIHH. To ecTh, 3Ta
BOJa OKa3blBaja O3JOPOBUTEILHOE JIEWCTBHE 4Ye€pe3 HENOCPEICTBEHHYIO
AKTUBALIMIO JPEHAXHBIX oOpraHoB. JledictBue xe mnpuponHor Boabl Nel Ha
OpraHu3M, B TOM YHCIIE€ Ha OpraHbl BBIACIEHUS, OCYLIECTBIISIETCS YeEpe3
BOCCTaHOBJICHHE (PYHKIIUU PETYIUPYIOITUX CUCTEM.

BeiBoabI.

1. Pa3Hble cBOWCTBAa NPUPOJIHBIX BOJA OTPAXKAIOTCS HA W3MEHEHHH DHEPIo-
MH()OPMAITMOHHOTO COCTOSIHUSI OpraHU3Ma YeJI0BeKa.

2. Pesynbrarhl KupinaH-GOTOrpa@UUECKOro HUCCICIOBAHUS TAJbIEB PYK
YyeJIoBeKa Ha PEHTTeH-TUICHKE MOTYT ObITh MPUMEHUMBI B SKCIIPECCHOM OIIEHKE
DKOJOTMYECKOTO  COCTOSIHHSI ~ BOJABI MO  W3MEHEHUID  €ro  3HEpro-
MH(OPMALIMOHHOTO TOMEOCTa3a MOCJie HEMOCPEACTBEHHOT'O U OIIOCPE0BAHHOTO
KOHTAaKTa C HEW.
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