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Biology & Medicine — Science and Practice

EXPERIENCE IN APPLICATION OF GDV DIAGNOSIS AND SCENAR
THERAPY FOR MEDICAL EXAMINATION, TREATMENT AND
REHABILITATION IN ONE OF THE DESIGN OFFICES IN ST.
PETERSBURG

“Belgorogsky B.A., *Sidorov G.A., *Yantikova T.A., “Yanovskaya E.E.
““Technoterm,Ltd.”, St. Petersburg, = “MedEQ”, St. Petersburg elena@medeo.ru

Examination of 100 people with the help of GDV method has been completed in one of the
Design Offices in St. Petersburg on the initiative of its Management.

At static GDV survey rate we took GDV-grams from 10 fingers of the participant using a
“GDV-Compact” analyzer.

Each GDV-gram was taken with the use of a “filter”. This filter is a thin polymeric film (40
microns) situated between the screen of the GDV camera and the finger of the participant. To analyze
each picture we used the software as follows: “GDV-Technology-2003”, “GDV Aura”, “GDV-
Diagram”, “GDV Chacra”.

One operator completed examination in the Design Office before lunch. It took 3-5 minutes to
take one GDV-gram at the time suitable for the person taking part in this research. There was no harm
to the daily routine.

The first stage lasted 2 days. During this period we analyzed GDV-grams of 61 people: 46
women and 15 men of the following age groups:

Table 1
Age Number
Under 30 3
30-40 2
40-55 22
55-65 24
65 and older 10

Functional Disturbance Statistics (functional disturbances were found out and analyzed with
the use of “GDV-Diagram”).

Table 2
N Organ/System Number %(of the total number)
1. Kidney 49 80,3
2. Urinary-genital system 47 77,0
3. Liver 44 72,1
4. Adrenal gland 40 65,6
5. Respiratory system 39 63,3
6 Blind gut 38 62,3
7 Sacrum 38 62,3
8 Heart 36 59,0
9 Pancreas 33 54,1
10 Throat, Thyroid 32 52,5

Only one person showed no functional disturbance, the majority had 6-7 functional
disturbances.

At the second stage all participants who passed medical examination were informed about the
results of GDV diagnosis personally. Each person was given a GDV picture and recommendations for
treatment of functional disturbances and pathologies found out in the course of the examination.
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If it was necessary we recommended a visit to the particular medical specialist. In our
discussion we paid much attention to SCENAR therapy as one of the most effective technologies in
treatment of different pathologies.

SCENAR is an abbreviation for self-controlling-neuron-adaptive regulator.

Devices of SCENAR series generate impulses. These impulses have physiological nature and
due to their characteristic features are neurolike. The adaptive regulator exerting influence on definite
zones of dermis (width of influence is less than 1mm) by means of low-frequency electric current (10-
350 Hz) stimulate immunity.

Function of this device is based on the local, segmental and neuron-reflective self-regulation.
It is possible to harmonize the state of nervous, endocrine and immune systems. SCENAR therapy
makes it possible to achieve bio-information and energetic homeostasis rather quickly (10-15
procedures).

Each person made an independent decision to take SCENAR therapy or to buy a device and
use it at home. In accordance with the results of GDV diagnosis it was advised to take from 10 to 15
procedures.

We were carrying on GDV monitoring not only in the course of the treatment but also after the
completion of the full set of procedures.

General results of SCENAR therapy are as follows: we observed a stable improvement of
GDV-gram parameters. More over the improvement was increasing in the process of treatment.
Clinical data and subjective sensation of people who took part in this research confirmed these results.

Our practice shows that this technology (GDV diagnosis and SCENAR therapy) for
monitoring and health care of industrial bodies excels traditional medicine with its prophylactic
orientation in promptness, efficiency of treatment and economy.

Pic 3. GDV-grams 3 and 4 fingers after SCENAR therapy.

3L * 3R 4L
Pic 4. GDV-grams 3 and 4 fingers before SCENAR therapy.
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ANALYSIS OF THE GDV-BIOELECTROGRAPHY IMAGES FROM
THE POSITIONS OF VEGETOLOGY

Drozdov D.A., Shatsillo O.I.
Medical Academy of Post-Qualifying Education, St. Petersburg

The exceptional position of the vegetative (involuntary) nervous system is determined by the
fact that it constantly and at all ages regulates and controls the operation of all other systems, organs
and tissues of the human organism. But the vegetative nervous system itself is far from invulnerable.
Medical practice abounds in various disorders of this system which follow with many of the common
diseases or appear as independent nosological forms.

Today the treatment of the diseases and disorders of the vegetative nervous system presents
significant difficulties. The vegetative stigmatization that goes with any of the pathologic processes is
generally considered its compulsory constituent component belonging both to the clinical
symptomatology and the pathogenesis of the observed disease. Moreover, the vegetative disorders are
shadowed by manifesting clinical presentation of the nosological unit and do not constitute the
significant goal of the treatment.

The decisive role in the formation of the prerequisites for the appearance and development of
the diseases belongs to the mechanisms of adaptation to various factors of external and internal
environment, controlled by the vegetative part of the central nervous system, and to the extent of the
compensation of the disturbed functions. This role of the vegetative nervous system is ensured by the
anatomic-functional hierarchy of its structural components represented by the central and peripheral
sections.

Medical practice shows that the deficit of the responsive compensatory-adaptational reactions
which is found in various clinical forms first of all indicates disorders in the higher vegetative centers.

All of the above-stated gave grounds to the search for an effective and at the same time low-
invasive technique of a non-pharmacological correction of the vegetative dysfunctions of the central
genesis. Ultimately Prof. O.I. Shatsillo devised a minor operation comprising the elements of the
general, orthopaedic, vascular and neurosurgery techniques which is performed only with the local
anaesthesia preparations (Novocaine, Lidocaine). Its name (the adaptiogenesis transcoriumal
afasciculation — AGTCA) reflects the mechanism of its therapeutic action based on the achievable
results and its realization technique.

We were using the classical methods of clinical study of the vegetative functions in our
therapeutic activity and faced the necessity of the objectivization of the diagnostic process. The GDV-
bioelectrography technique proved to be the most informative and convenient diagnostics method in
application. It is especially valuable for the objectivization of the vegetative disorders. The GDV-
technique was developed by Prof. K.G. Korotkov.

The GDV bioelectrography is founded on the modern principles of reflection of the vegetative
regulation processes which are based on the registration of the optical radiation of the electromagnetic
field caused by the electrobiopotential that exists on the finger-tips.

The registered optical radiation does not require amplification as opposed to other routine
techniques. For instance, the ECG (electrocardiography) uses the 10000 amplification, the EEG
(electroencephalography) — the 200000 amplification.

It is known that during the decrease of the skin electroconductivity its optical radiation level
rises [3].

Vegetative influences upon skin increase its electroconductivity thus lowering the level of the
optical radiation. Comparing the results of the clinical research with the data of the GDV-
bioelectrography we came to the following conclusions.

The increase of the vegetative influences on the skin results in the decrease of the glow area of
the GDV-image taken without filter and the increase of the fractality. Both the sympathetic and the
parasympathetic vegetative nervous systems influence the electroconductivity of the skin [5, 2], which
is clinically registered as the presence of both white and red dermographism on various areas of the
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skin (see fig. 1). Analysis of the GDV-grams taken without filter displayed optical effects (taking into
account the complex vegetative influences on the skin) which result in the glow area decrease,
fractality increase and the fragmentation of the obtained image up to the complete disappearance of
the glow (see fig. 4).

The filter that is used for the registration of the BEO-grams of fingers cuts off the information
related to the vegetative influences on the skin (both sympathetic and parasympathetic). The GDV-
grams taken with filter display optical effects related to the operation of the morphological structures
of the organism which generates bioelectricity [1]. And the glow area displays the integral energy
resource of the organism — an integral parameter of the electromagnetic field of the organism (fig. 2).

In some of the BEO-grams taken without filter the obtained image is similar in area and shape
to the image obtained with filter which indicates minor vegetative influences on the skin. Therefore,
the vegetative influences upon skin are inversely proportional to the glow area (see fig. 3).

Patient M., 54 years. The same patient. The Patient B., 77 years. Patient Ch., 31 year.

Diagnosis: celebral GDV-gram taken with filter. Diagnosis: chronic ischemic  During the last 3
circulation deficite. The (coronary) heart disease. months has received
GDV-gram indicates During the last 15 years has  antibiotics for
pronounced vegetative been taking antihypertensive pulmonary
influences upon skin (both and coronary vasodilating tuberculosis.
sympathetic and drugs. The glow area of the
parasympathetic). Different The GDV-gram taken GDV-gram taken
areas of the skin display without filter displays without filter is 108
both white and red stable minimal vegetative skin cm’. Extremely
dermographism. manifestations. strong vegetative

influence upon skin
and stable white and
red dermographism
are displayed.

The increase of the vegetative influences upon skin results in the decrease of the influence of
the vegetative nervous system on the target organs. It indicates insufficient vegetative control of the
specialized effector structures of the organism which is confirmed by the clinical data. The refinement
of the extent and localization of the vegetative deficiency is estimated on the basis of the table in the
“GDV Activation” program.

The vegetative influences upon skin can be asymmetrical relative to the median body axis, the
fact that is confirmed clinically. This asymmetry is displayed on the images of the “GDV Meridian
Analysis” and the “GDV Activation” programs.

Different systems and organs suffer various degrees of the vegetative deficiency. This is
displayed as the energy deficiency on the obtained GDV-grams.
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Energy deficient zones and their
representation in the “GDV
Meridian Analysis” and “GDV
Activation” programs.

HepmaniaosarHaa rrollark Fig. 8

Fig. HopwaH308EHHaR MoLagE
MpaBas lNeBas Mpasaa
Kopawep-bis coryfh Kepo-aptsie cocydbl KapouepHole cocyabl KoooHapHs e ccoyabl
LA K208 L\varquposv/(—WEa F%m\,\um»wquwwpow Liaprynsiys kposm /(—G\/Qoaa
A e 6 —E—% A —F
Uenocts Sstnvpatopran /é\ &) /é’ /gg\:er‘mrb "eHOCTb//O%\ Va\ A /w'%?\ Pecrpatopan /9,\/ *\ J? \\Hem B
Topro \, ® N\, Tepmo Topic /"N /r\&/ S5O 4
s B

X

£
1
o SHlopvHaR 2/@
Jab
3 3/
\ W 1 2439

N

A\ y

N A 7
(Y N\

e s

Cepn.g
ool L

2\ 2 25 %3 2% /) uE 5.0

¥ S A X L A \ ]

3 %/ Fepanar cHcTama \\@/\> 5 B L </ \Vﬁ/ Heperan cueteni \ < \>\L 2
<UweuHe N g AN % my gl N /Ko e i ,X \ Y ¢ L /K

. / X N \ o NGB/ %/ N/ \ BT

TS \ Motencnosan Al o Mevatb Tt \Qc a)‘?a\ ode-nonogest slalcly 2 eueHb

v = LS%W Moun L& 33;)4/ " ;” EICI g
o 1

122

[Mo3B0H04AME TMOZBOHOYHK TaaBIHOHAK T1C330HAUHAK

JS= 0051(040) J3= 0333(044) JS= 0079(C29) JS=-0040(025)

I~ PB-roammel Cea dimtpa
Fig. 5 and 6.
Patient N., 8 years. Diagnosis: autism,

initial genesis encephalopathy. After the treatment:
in addition to the vegetative deficiency the
vegetative dystonia is indicated by the asymmetry
of the vegetative control processes. The “GDV
Activation” program. Vegetative dystonia —
0.333/0.051=6.52
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Fig. 7 and 8.

The same patient 30 minutes later after the
treatment. The vegetative dystonia is confirmed by
clinical research and the results of the GDV-grams
after the one-side correction of the vegetative
disorders.

The vegetative dystonia decrease —
(0.079/0.040=1.9) 3.4 times less.

R TFB-eniMbI  pUrTpost

The intensity and localization of the vegetative deficiency are estimated by comparing the
configuration and area of the images provided by the “GDV Meridian Analysis” program.

The degree of the vegetative deficiency can also be easily estimated visually in the “GDV
Chakra” program in the “GDV-Chakra curve” window and the “GDV-Chakra diagram” window.
Comparing the diagrams before and after the treatment allows quick evaluation of the changes of the
vegetative nervous system disorders.

Comparative analysis of the diagrams and tables of the “GDV Chakra” program obtained
before and after the treatment and the clinical changes of the patients’ state provided an opportunity to
extent the knowledge on “Chakras”. Chakras are the points of local tension of the electromagnetic
field caused by the functioning of the compactly located neurons (Ajna, Sahasrara) or by the location
of main vegetative plexuses that regulate the functioning of certain systems of the organism
(Manipura, Svahishthana). The changes in “Chakras” are easily estimated through analysing the bar
diagram which is constructed on the basis the data from the “GDV Chakra” program’s tables.

In our opinion, it is appropriate to regard chakras as the vegetative control points (VCP) of the
energy-information flows (EIF) of the adaptation systems of the organism.

1.  Muladhara — the tension level (EIF) in the genital glands’ activity
Svahishthana — the tension level (EIF) in the urinary system
Manipura — (EIF) in the solar plexus (plexus solaris), regulation of the digestive system

2.
3.
4 Anahata — the VCP of the heart activity
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5. Vishuddhi — the VCP of the thyroid gland
6.  Ajna — the intracranial vegetative centers
7. Sahasrara — the VCP of the cerebral cortex

The provided diagrams (fig. 9, 10) show that the EIF which reflect the morphofunctional
changes and the changes in the vegetative control system are unevenly distributed both between
various VCP and in every single VCP.

This must be related to the fact that the EIF reflect at least three levels of vegetative control
disorders or three states of the adaptation systems:

1.  vegetative disorders with nonspecific clinical manifestations;
2. vegetative disorders with specific functional disorders defining the initial stages of the
nosological form;
3. vegetative disorders that follow the stage of organic lesions
Fig. 9 N .
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Patient D., 29 years. Diagnosis: asthenodepressive syndrome. The VCP indices were measured on 29.05.05 at
21:00 and on 07.06.05 at 20:45 before the conduction of the AGTCA. The diagram shows the changes of the
VCP values during the stated period. The decrease of the energy resource level and the diversity in the
processes of the vegetative control and the energy resource were registered.
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The same patient. The diagram shows the changes of the VCP indices on 07.06.05 at 21:30 30 minutes later
after the AGTCA. Strong increase of the energy resource and the vegetative control level was registered.
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MONITORING ENERGY LEVELS DURING CAM TREATMENT
WITH GDV TECHNIQUE

Korotkov K.
gdv@korotkov.org

ABSTRACT

In the history of Science developing of a new instrument always resulted in new
understanding of Reality. Microscope, telescope, X-rays, tomography, ultra-sound - without these
instruments modern science is powerless.

Now a new instrument came to being - Computerised Gas Discharge Visualisation technique,
based on well-known Kirlian Effect. Modern scientific means: electronics, optics, CCD matrix, image
processing with powerful computer - created a new base for introduction this technique into scientific
practice. This is a first tool that let us to visualise the distribution of human’s fields, and to make it
easily, reproducibly, graphically and, the last but not the least, inexpensive.

GDV technique proved to be effective in quick diagnostic evaluation of the health and psycho-
emotional state of patients in conventional and complementary medicine. This coupled with the ability
to identify the grounds or indications of developing diseases, monitor the influence of different drugs,
medicine, exercises, meditation is of great importance. Promising results were obtained in express-
diagnoses of cancer by evaluating the dynamic of changes of the pictures. In the paper technical
background, examples of experimental results and conceptual scientific approaches are presented.

INTRODUCTION

Complimentary, energy, vibration medicine, various forms of healing are inevitably becoming
one of our life issues. Serious debates on the efficiency of the given “non-chemical” methods of the
influence on the organism are gradually coming down due to the statistically valid clinical data',
conceptual approaches and practical applications of acupuncture, homeopathy, Systematic Medicine®
and low-energy treatments’. The process of CAM treatment may be very complicated having several
different phases with often worsening of symptoms in the process of treatment and slow improvement
of overall patient’s condition®. During this process it is very important to have means for objective
monitoring of patient’s condition. This may help both in correction the treatment process and in
demonstrating the positive effect of treatment to the patient. The latter would help to encourage the
patient in effectiveness of the CAM therapy that lead to better results due to the influence of positive
mood and belief of a patient. Surprisingly, but in modern medicine we have quite a few instruments
which allow constant monitoring of patient’s condition in non-invasive, non-expensive way. Mostly in
use are instruments for monitoring the activity of a cardio-vascular system. Other means may be
extremely useful for analysis but for the monitoring purposes they are either invasive (X-ray,
ultrasound, blood tests) or very complicated and expensive (computer tomography). New technique of

" Emst E. Equivalence and Non-inferiority Trials of CAM. eCAM, 2004, 1(1):9-10

? Hose Olalde. Systemic Theory of Living Systems. eCAM 2005

* Wisneski L., Anderson L. The Scientific Basis of Integrative Medicine. CRC Press. 2005.

* Cooper E.L. Complementary and Alternative Medicine, When Rigorous, can be Science. eCAM
2004, 1(1):1-4;
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human functioning analysis — Gas Discharge Visualization (GDV) Technique based on quantum
biophysical approach offers a set of unique opportunities for CAM practice.

METHOD

The GDV camera is presently the state-of-the-art in bioelectrography’. It utilizes a high
frequency (1024 Hz), high-voltage (10 kV) input to the finger (or other object to be measured), which
is placed on the electrified glass lens of the GDV camera. Because the electrical current applied to the
body is very low, most human subjects do not experience any sensation when exposing their fingertip
to the camera. In practice, the applied electric field is pulsed on and off every 10 microseconds, and
the fingertip is exposed for only 0.5 seconds. This causes a corona discharge of light-emitting plasma
to stream outward from the fingertip. The light emitted from the finger is detected directly by a CCD
(charge-coupled detector), which is the state-of-the-art in scientific instruments such as telescopes to
measure extremely low-level light. The signal from the CCD is sent directly to a computer, and
software analysis is done to calculate a variety of parameters that characterize the pattern of light
emitted, including brightness, total area, fractality, and density. The software can also provide color
enhancement to enable subtle features such as intensity variations of the image to be perceived. The
underlying principle of camera operation is similar to well-known Kirlian effect® but modern
technology allows to have reproducible stable data with quantitative computer analysis. Purposeful
investigations allowed to find the parameters, optimal from the point of obtaining the information on
the biological object state with the minimum of invasivity. These findings are described in more than
200 research works in the international scientific literature, 12 patents, 6 books in English, French,
German, Italian, Russian, and Spanish.

This biophysical concept of the principles of GDV measurements is based on the ideas of
quantum biophysics’. This is further development of well-known ideas of A. Szent-Gyorgyi about the
transfer of electron-excited states along the chains of molecular protein complexes®. This transfer is
provided by feeding mitochondria with electrons. Mitochondria, in turn, convert energy conserved by
electrons into ATP energy. In this form, energy may be utilized by organisms to perform work.
Therefore this is a concept of the biophysical mechanism of energy storage and transfer in the
biological organisms. This idea of energy transfer is the basis of traditional oriental medicine, but still
is not accepted by the western scientific paradigm. Electron-excited states may be stored in any group
of albumin molecules, i.e. in any system and organ of our body, and in an appropriate moment may be
transported to the particular place needed to generate energy and perform work. The most probable
transport path is through connective tissues and bone marrow, but this theory needs additional
exploration.

Therefore, the GDV technique is measuring the level of functional energy stored by the
particular systems of an organism. This level is defined by the power of the electron-excited states and
the character of their transport along the chains of albumin molecules. The level of functional energy
is correlated with health status, but is only one many of the components that define health. It works
together with genetic predisposition, psycho-emotional states, environmental loading (food, water, air,
ecology) and other factors. This approach may be associated with the oriental notion of the energy
transfer along meridians.

In assessing human subjects, the BEO-grams (GDV emission patterns after computer
processing) of all ten fingers are made and analyzed. A typical measurement from a normal healthy
subject is shown in Fig. 1. All 10 BEO-grams from the fingers then undergo analysis via another
software program creating the model of Energy Field around the body and the diagrams showing the
energy distribution in the various organ systems (fig.2, 3). This is based on the map correlating the

3 Korotkov K. Human Energy Field: Study with GDV Bioelectrography. Fair Lawn, NJ: Backbone Publishing
Co. 2002

% Korotkov K. Aura and Consciousness: New Stage of Scientific Understanding. St. Petersburg, Russia: State
Editing and Publishing Unit “Kultura”. 1998.

7 Korotkov K., Williams B., Wisneski L. Biophysical Energy Transfer Mechanisms in Living Systems: The
Basis of Life Processes. J of Alternative and Complementary Medicine, 2004, 10, 1, 49-57.

¥ Szent-Gydrgyi A. Bioelectronics. New York: Academic Press. 1968.
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human fingers with different systems and organs of the body in accordance with Traditional Chinese
Medicine (TCM) approach. This map was first proposed by Peter Mandel’ in Germany and then
further developed by Korotkov. Another software analysis computes the relative energy flow in the 7
chakras. Fig. 4 depicts typical data obtained in the chakra analysis program for a normal health
human.

The reproducibility of the GDV patterns of emission and the calculated diagrams is about 10%
for human fingers, and about 3% for materials'’. The 2-3% variability pertaining to materials testing is
considered to be random error. However, the 12% variation with respect to human fingers reflects not
only standard error, but the fluctuations in the energy dynamics of a living being, i.e., the “flicker of
the flame of life.”'" As it is shown in numerous studies, the pattern of emission, which determines the
relative energy distribution in the person’s organs, remains constant from day to day. That is, each
adult displays an “energy pattern signature” in this method of testing.
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? Mandel P. 1986. Energy Emission Analysis; New Application of Kirlian Photography for Holistic Medicine.
Synthesis Publishing Co., Germany.

' Measuring Energy Fields: State of the Art. GDV Bioelectrography series. Vol. I. Korotkov K. (Ed.). Backbone
Publishing Co. Fair Lawn, USA, 2004. 270 p.

"I'Rubik B. Scientific analysis of the human aura. In: Measuring Energy Fields: State of the Art. GDV
Bioelectrography series. Vol. 1. Korotkov K. (Ed.). Backbone Publishing Co. Fair Lawn, USA, 2004. pp. 157-
170.
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At the present moment four main spheres where the GDV technique can bring unique

. . . .. 12 . 1314 - . .
information have been established: medicine; sport'’, consciousness research,', investigation of

water and materials','.

Let us outline some of the studies in CAM.

GDV APPLICATIONS IN CAM

Scientific research in GDV carried out in medicine revealed correlations of GDV parameters
with other measurable characteristics of the organism. Quite a few of such correlations have been
found: first of all, with age; with the level of blood pressure and blood formula; with cardio variability
indices, and others. Reliable statistical differences of GDV parameters of groups of healthy individuals
and groups of patients with various nosologies have been observed.

THE EXAMINATION OF THE BRONCHIAL PATIENTS OF VARIOUS COURSE
OF DISEASE".

362 patients have been examined at the Clinical Therapy department of St. Petersburg State
Medical University n.a. I.P.Pavlov on a clinic treatment: 295 bronchial asthma (BA) patients, 20
pneumonia patients, 27 hypertonic and afflicted with the ischemik heart disease patients, 20 patients
afflicted with chronicle pathology of the hepato-biliar system (hepatitis, holicistitis).

The afflicted with the Chinese pathological syndromes of “emptiness” and “fullness” differ in
the BEO-gram parameters. Among the pneumonia and bronchial asthma patients (BA) the changes in
the lower sector of the 5™ (little) finger BEO-gram — meridian projection of the respiratory system -
were registered. Among the patients afflicted with the heart disease the outburst of glow in the upper
sector of the 5™ finger BEO-gram — projection of the coronary vessels — was observed. This confirms
the possibility of a pathology diagnosis basing on a BEO-gram, according to the meridian projection
of the functional systems. Among the BA patients the emission and form coefficients of the BEO-
grams were considerably lower than those among the healthy. The increase in the severity of BA was
followed by the decrease of these parameters and correlated with the dysfunction of the lung perfusion
according to the scintigraphic data, prothrombin indices and thrombin time. These data give evidence
for the considerable role of the micro-circulation dysfunction in the pathogenesis of the BEO-gram
changes. With the dysfunction of perfusion of one of the lungs the decrease in the parameters of the 5™
finger BEO-gram in the corresponding area was registered. Among the patients afflicted with
chronicle pathology of the hepato-biliar system (hepatitis, holicistitis) the correlation of the BEO-gram
parameters dynamics (emission and form coefficients) with biochemical markers of the liver
functional state during the monotherapy with the galsten homeopathic preparation was found.

The sufficient part of the given work consisted in the study of the influence of various
methods on the character of the bioenergy-informational interchange. The positive influence of a
course of acupuncture among the BA patients was considerably stronger than after the beroteck
inhalation, salbutamol taking and salbutamol and salmeterol inhalations. Nevertheless, according to
the results of the estimation of the outer breathing function, the broncholitic effect of the medicines

12 Bundzen P., Korotkov K., Nazarov L., Rogozkin V. Psychophysical and Genetic Determination of Quantum-
Field Level of the Organism Functioning. Frontier Perspectives, 2002, 11, 2, 8-14.

'* Bundzen P., Korotkov K., Unestahl L.-E. Altered States of Consciousness: Review of Experimental Data
Obtained with a Multiple Techniques Approach. J of Alternative and Complementary Medicine, 2002, 8 (2),
153-167.

'* Korotkov K. Experimental Study of Consciousness Mechanisms with the GDV Bioelectrography. In: Science
of Whole Person Healing. Volume 2. Rustum Roy (Ed.). New York, Lincoln, Shanghai. 2004. pp. 152-184.

' Korotkov K., Korotkin D. Concentration dependence of gas discharge around drops of inorganic electrolytes. J
of Applied Physics, 2001, 89, 9, 4732-4737.

1 Korotkov K., Krizhanovsky E., Borisova M., Hayes M., Matravers P., Momoh K.S., Peterson P., Shiozawa K.,
and Vainshelboim A. The Research of the Time Dynamics of the Gas Discharge Around Drops of Liquids. J of
Applied Physics. 2004, v. 95, N 7, pp. 3334-3338.

'” Alexandrova R, Fedoseev G, Korotkov K, Philippova N, Zayzev S, Magidov M, Petrovsky I. Analysis of the
bioelectrograms of bronchial asthma patients. Proceedings of the St. Petersburg State Medical University. 2001, 8,
1: 73-78.
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exceeded the acupuncture broncholitic effect. This data can be the basis for the complex application of
acupuncture and broncholitic medicines.

There were registered different time periods of the energy-informational and clinic-
pharmacological effects of broncholitic and anti-tonsillitis medicines among the patients with the
combined pathology: BA and heart disease. The most positive energy-informational effects of the
acupuncture treatment were observed among the patients with the syndromes of “emptiness” and a
small area of the BEO-gram. Fig.2 demonstrates example of patient’s Human Energy Field (HEF)
Beo-grams with calculated parameters before and after 6-days course of acupuncture.

The comparative analysis of the BEO-gram changes in vivo and in vitro (blood serum in the
solutions 1:1, 1:10 and 1:100) among the patients afflicted with nettle-rash, ulcer, chronicle gastritis
and pneumonia revealed a high correlation of changes of the BEO-gram area in vivo and in vitro.

Authors have come to the conclusion that in the phase of the BA acute condition the principle
role in the treatment belongs to the medicamentous therapy. With the decrease of the acute condition
and BA remission, when the syndrome of the energy insufficiency of the organism functional systems
reveals, the role of non-aggressive, slight influences — acupuncture and homeopathy, medical effect of
which is followed by the BEO-grams harmonization, according to the synergetic laws of the natural
sanogenisis, becomes more important. Thus, the holistic estimation of the energy homeokinesis by
means of the GDV offers a new look at the patient state, deeper understanding of the mechanisms of
the medicamentous and non-medicametous methods of treatment and optimized therapeutic courses in
the different phases of the disease, i.e. improve the patients life quality.

ENERGY STATE CHANGE DUE TO AN ACUPUNCTURE TREATMENT"®

In this study, 33 randomly-chosen, clinically healthy subjects were utilized in a self- control
fashion. Data from MSA-21 and GDV devices were gathered before and after double-blind needling
at both true and sham acupuncture points. The study required two visits by each subject for needling at
five different acupuncture points, one for true and one for sham needling. Indeed, the GDV instrument
passed this test with flying colors and provided much useful adjunct information as well. Both of the
MSA-21 and the GDV devices, as seen by the results of this study, can be used to conduct a
comprehensive meridian stress assessment and to determine appropriate ways to achieve healthy
energetic balance. The GDV instrument was able to distinguish authentic acupuncture needling from
sham acupuncture needling. For healthy subjects, the GDV instrument detected a larger response to
authentic needling compared to sham needling on the right side of the body relative to the left. This
body asymmetry effect could be related to the direction of Qi-flow through the body and the
relationship between the mental physical manifestation through the right and left hands.

EVALUATION OF PATIENTS AFTER ABDOMINAL SURGERY WITH GDV"

GDV technique application for the investigating of functional state of patients with abdominal
surgery in pre- and post operative period have been studied under Russian federal research programs.
Bioelectrographic examination was carried out for 96 patients with different abdominal surgical
pathology (63 women and 33 men). GDV parameters demonstrated pronounced dynamics with age in
the majority of cases. With age increase of GDV Area, a decrease of density and brightness, and
flatness of outside contour was statistically significant (p < 0.01). This may be correlated with an
increase of organism entropy with age. The most significant changes in bioenergy homeostasis took
place in an early postoperative period within the first day (Fig.5). A reliable increase of all GDV-gram
parameters in comparison with the initial level (the day before operation) was disclosed. These
changes were specially pronounced in the first hour after surgery. The degree of changes depends on
the extent and character of surgical intervention undergone. Thus, changes of GDV parameters were
significantly lower for patients who underwent laparoscopic cholecystectomy than for patients after

'8 Rizzo-Roberts N, Shealy N, Tiller W. Are There Electrical Devices that can Measure the body’s Energy State
Change to an Acupuncture Treatment? in: Measuring Energy Fields: State of the Art. GDV Bioelectrography
series. Vol. I. Korotkov K. (Ed.). Backbone Publishing Co. Fair Lawn, USA, 2004. pp. 31-38.

' Polushin U, Strukov E, Levshankov A, Shirokov D, Korotkov K. Perspectives of GDV technique application
for patients in critical conditions. Proceedings of St. Petersburg Military Medical Academy. 2004.
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stomach and intestines’ surgeries. The initial values of bioenergy status restored faster for patients
who experienced less traumatic surgeries. Most of the GDV parameters restored within 2-3 days, and
some — within 3-4 days for patients who had undergone extensive surgeries. GDV parameters for
patients who experienced intestines surgeries, i.e. the most difficult and traumatic surgeries, recovered
very slowly. Some of the patients in this group had negative complications in the recovery period.

JS stomach, 43 people

Fig.5. Dynamics of GDV-gram
parameters of systems in perioperative period
for 43 people. (0 — before surgery, 1 — first
hour after surgery, 2-5 days after surgery).

PHYSICAL EFFECTS OF
HYRUDO-THERAPY
TREATMENT?.

A typical picture of change
of GDV parameters under the
influence of medical leeches from

i : & many patients examined, an irregular
/ N dynamics of change of GDV

Days | parameters in the process of leech

AT 1 2 3 4 5 therapy on the human organism was

found. (Subjects were 240 patients,

including 56 men (23,3%) and 184
women (76,7%)). This process had several stages, quite typical for a whole series of patients, which
allowed proposing a hypothesis on trigger character of observed effects of leeches, which cause
specific reactions in the organism of patients. Thus, that involves the change of GDV glow and
classical parameters, registered by other techniques.

Fig.6 demonstrates the statistically significant effects of hyrudotherapy treatment to people of
different age. As we see from this diagram both increase and decrease of the HEF Area may be
observed which in most cases may be interpreted as normalization of energy condition. For more than
85% of people this effect was statistically significant.

This effect was tested in the experiment with white laboratory rats. 10 selected rats of the
same breed were randomly divided to two groups. During several sessions for every rat in one group a
leach was applied for 10 minutes while for rats in another group 10 ml of blood were pumped out with
syringe. GDV parameters from the rat tail were measured 1 and 2 hours after the procedure. As we see
from the graphs in the first three procedures the difference between experimental and control groups
was statistically significant (the level of variations is about 13-15%) while after a month there were no
difference. This confirms data of multiple observations that leach therapy has significant influence for
the people having problems and practically no influence to healthy organisms.

?% Krashenuk A. Korotkov. K., Kaminin U. Bioelectrography Correlates of Hyrudotherapy. Proceedings of the
conference ‘“Neirobiotelecom” St.Petersburg, 2004, pp. 145-147.
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MONITORING OF ONCOLOGY PATIENTS IN THE PROCESS OF TREATMENT"'.
For the statistical analysis the following
subjects diagnosed with III stage of cancer 109 o0
subjects of both genders with lung cancer and 140
women with breast cancer were selected; control
group consisted of 44 practically healthy people and %[
54 women with different non-oncological  eoof
conditions. All patients were diagnosed with cancer
by conventional means including biopsy; GDV
measures were taken from 10 fingers of both hands

Box & Whisker Plot

10001

850

800

before any oncology treatment and 2 and 6 weeks  7sof 1
after complex treatment including surgery, @
chemotherapy, irradiation and CAM psycho- L
g . . . 650 } 1| @ o
rehabilitation. Blind study design. =
. 600 T +1.96*SE
Fig.8. Averaged GDV Areas for the groups of ArealA  ArealB  ArealW

patients with breast cancer before (B) and after (A) combined treatment and group of practically healthy
women (W). Data are taken from the finger SL.
Statistically significant difference between GDV parameters of oncology patients and non-oncology
groups was found for all studied cases. After treatment statistical trend of GDV parameters towards
healthy population parameters was revealed. Example of experimental data is presented at fig.8. The
conclusion was that GDV Technique presents objective measures for evaluation of cancer state and
monitoring the patient’s condition after treatment. The method is easy for application, non-invasive,
objective and cheap. From several years of experience a good potential for the development of a
method of early evaluation of the probability of potential cancer is clearly seen. This approach should
be based on computer data-mining multiparametric comparison with database of nosological cases.
STUDY OF BIOLOGICAL LIQIDS WITH THE GDV TECHNIQUE
The GDV technique enables one to identify specific reaction of antibodies with a
complimentary antigen, called agglutination reaction. The technique is based on the registration of
dynamics of parameters of blood samples GDV glow in time — from the moment of combination
(mixing) of specific components (antigen and antibodies to it) to the moment of completion of their

*! Gagua P, Gedevanishvili E, Georgobiani L, Kapanadze A. GDV Method in monitoring the patients with lung
oncology during chemotherapy. Georgian Journal of Radiology. Tbilisi. 2003. 2(15): 53-57.
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interaction and formation of the so-called immune complexes. As a results of such interaction,
physico-chemical characteristics of the investigated material, and consequently, GDV-gram
parameters change®. Fig. 9 demonstrates the example of GDV blood reaction to different allergens: 1
— initial blood plasma, 2 — blood plasma with egg albumin and 3 — blood plasma with marjoram flower
essence. As we see from this picture, there was no reaction to albumin and significant reaction to the
flower essence. The technique can be applied for the investigation of nontransparent biological liquids
when it is not only difficult, but even impossible to implement the agglutination reaction in its
classical form (visual registration of results); for example, study of blood with the purpose of revealing

etiology of human allergies.
GDV Area

120

Fig.9. GDV blood reaction to
different allergens: 1 — initial
blood plasma, 2 — blood
plasma with egg albumin and
3 —blood plasma with
marjoram flower essence.
Every point is averaged on 10
measurements.
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Experimental approach to early cancer diagnosis has been developed on the basis of
measuring GDV parameters of blood [7]. Comparison of concentration curves of GDV parameters of
blood diluted with neutral solution from cancer and healthy patients demonstrated statistically
significant reproducible difference between curves. This creates basis for the development of simple
and fast technique of non-specific cancer markers in blood by measuring the GDV parameters.

Blinded, randomized assessment of four split samples of homeopathy preparations using
GDV technique were conducted in Arizona University™. Subjects of studies were four split samples
each of 30c potencies of three homeopathic remedies from different kingdoms, Natrum muriaticum
(mineral), Pulsatilla (plant), and Lachesis (animal), dissolved in a 20% alcohol-water solvent versus
two different control solutions (that is, solvent with untreated lactose/sucrose pellets and
unsuccussed solvent alone). GDV measurements were performed over 10 successive images on each
of 10 drops from each bottle (total 400 images per test solution per voltage). The dependent
variables were the quantified image characteristics of the liquid drops (form coefficient, area, and
brightness). Individual remedies showed lower image parameters compared with the solvent controls
(fig.10), as well as differences from solvents in fluctuations over repeated images (exposures to the
same voltage). As it was shown in this study, GDV technology may provide an electromagnetic
probe into the properties of homeopathic remedies as distinguished from solvent controls.

2 Stepanov A, Sviridov L, Korotkina S, Achmeteli G, Kriganivski E. Application of the GDV technique for the
diagnostics of allergy. Proceedings of the conference “Neirobiotelecom” St.Petersburg, 2004, pp. 169-173.

3 Bell I, Lewis D, Brooks A, Lewis S, Schwartz G. Gas Discharge Visualization Evaluation of Ultramolecular
Doses of Homeopathic Medicines Under Blinded, Controlled Conditions. J of Alternative and Complementary
Medicine 9, 1, 2003, 25-38
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[23].

CONCLUSION

As we see from the
presented data, GDV
technique provides simple in
use, non-invasive, convenient
and objective tool for the
human  energy  condition
analysis and monitoring of
individual reactions to CAM
treatments. This approach is
based on rigorous scientific
analysis proved in numerous
researches in different
universities both in Russia,
Europe and USA. At the same
time the GDV analysis utilizes
ideas of ancient wisdom of
Traditional Chinese Medicine.

This is a breakthrough
beyond Kirlian photography
for direct, real-time viewing
of the human energy fields.
This new technology allows
one to capture by a special
camera the physical,
emotional, mental and
spiritual energy emanating to

and from an individual, plants, liquids, powders, inanimate objects and translate this into a
computerized model. This allows researcher and client to see imbalances that may be influencing an
individual’s well-being greatly facilitating the diagnosis of the CAUSE of any existing imbalances
showing the area of the body and the organ systems involved. One of the greatest benefits to date is
the ability to do “real-time” measurements of a variety of CAM treatments for such conditions as
cancer to determine which is the most appropriate for the client. The GDV technique is accepted by
Russian Ministry of Health as a Medical technology, more than 1000 doctors, practitioners and
researchers benefit from using this technology worldwide.

The incredible implications for the diagnosis and treatment of physical, emotional, mental and
spiritual conditions with applications in medicine, psychology, sound therapy, biophysics, genetics,
forensic science, agriculture, ecology etc. have only just begun.
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ROLE OF THE HUMAN CENTRAL NERVOUS SYSTEM IN THE
FORMATION OF THE GLOW OF THE SKIN IN HIGH INTENSITY
ELECTROMAGNETIC FIELD

Krizhanovsky E.V., Korotkina S.A., Korotkov K.G.
info@spb.ru

Harmonious and well coordinated functioning of various parts of a complex system like the
human organism requires a coordination mechanism of corresponding complexity. Indeed, the nervous
system, which integrates the operation of all parts of the body, is undoubtedly the most complex of all
the body systems. The muscles and glands of an animal or a human are referred to collectively as the
“effectors”, while the eyes, ears and other organs of sense are called the “receptors”. The nervous
system, which consists of the brain, the spinal cord and the pathways, connects the receptors with the
effectors and transmits impulses, or “messages”, from the receptors to the effectors. The system
operates in such a way that the stimulation of a receptor causes the appropriate reaction of the right
effector. The main functions of the nervous system are: the transmission of the impulses and the
integration of the activity of various systems of the organism [1].

Although the interrelation between the neurons (the nervous system cells) is extremely
complicated, these cells have the same general structure: a neuron consists of a cell body, which contains
the nucleus, and the processes (one axon and one or more dendrites). Neurons greatly vary in shape of
the cell body and in length, number, and ramification degree of the axons and the dendrites. The neurons
are subdivided into the sensory, motor, and interneurons. In the sensory neurons the dendrites are
connected with the receptors, while the axons — with other neurons; in the motor neurons the dendrites
are connected with other neurons, while the axons — with a certain effector; in the interneurons both
dendrites and axons are connected with other neurons. The simplest passage way of a nerve impulse
consists of three neurons, i.e. a sensory neuron, an interneuron, and a motor neuron [1].

The nerve trunks, or nerves, consist of a large number of axons and dendrites united in a
common connective tissue membrane. The neuron bodies are not randomly scattered but form clusters,
which are called “ganglia” when situated outside the brain and the spinal cord and “nerve bundles”
when situated inside the brain or the spinal cord.

The mechanism of the transmission of a nerve impulse from one neuron to another through a
synapse (the junction between a nerve cell and another cell) is still not quite clear. No data indicate the
continuity of the cytoplasm between the consecutive neurons. Electronic photomicrographs show that
the membranes of the axon and the dendrite in a synapse come very close, but neither fusion nor direct
contact between the membranes can be detected. Although the distance between the membranes is
about 15 millimicrons (nanometers), an effective “cable” connection in the synapse is still possible.

There are two fundamentally different synaptic transmission theories: an electric and a
chemical one. The electric transmission theory assumes that notwithstanding the apparent
morphological isolation of the two neurons there must exist an effective local contact between them,
which provides the passage of the current from the first neuron to the second one and the subsequent
excitation of the second neuron. This assumption implies that the processes of the transmission
through the nerve fiber and through the synapse are fundamentally the same. But it is absolutely
obvious that there is some difference between them, for while the synapses transmit impulses only in
one direction, the nerve fibers possess identical conductivity in both directions; only due to the
existence of the synapses the impulses in a given nerve fiber are usually transmitted only in one
direction.

According to the chemical transmission theory, the process that takes place in the synapses is
fundamentally different from the mechanism of the transmission of the excitation through the fiber.
The physical disconnection of the nerve fibers in the synapse presumably hinders the “cable”
transmission in the connection place and a chemical mediator operates instead. A specific substance is
synthesized in the end of the axon; it is released when a nerve impulse arrives. This substance diffuses
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across the synaptic cleft and binds to a special chemoreceptor on the surface of the dendrite of the
adjacent cell. The conjugation of the mediator and the chemoreceptor causes certain changes in the
membrane resulting in its depolarization and causing a new action potential. This potential travels
through the neuron to the next synapse where in turn stimulates the discharge of another chemical
mediator. Therefore, there is an intermediate element between the action potentials (depolarization
waves) of two adjacent neurons — the mechanism engaging the discharge of a special substance by one
cell and the interaction of this substance with the specific chemoreceptor of the other cell.

The action potential transmission theory may be regarded as a soliton, which explains the
stability of the signal and its transmission without significant energy loss.

The following system of equations was considered in [2]:
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where f3,<1 and f3,<1 are the coefficients of the interaction between the concentration waves of
the natrium ions and the proton waves; ¢, is the longitudinal sound speed in the natrium ions
chain; A, is the relative chain length; ¢ is the solution of the Na" ions’ transport equation, while Uy is
the solution of the H transport equation.
At the same time, the transport of the Na” and H ions as an action potential in the direction of
the synapse may create a reverse-direction electron stream in the muscle fibers.
Therefore the places of axon-effector connection (see fig. 1) may be regarded as a medium
with gradient electron streams.

The ATP (adenosine triphosphate) molecule
has long been known as the prevalent energy source
for the intracellular metabolism. But its
neurotransmitter ~ characteristics ~ have  been
discovered comparatively recently. Today there is no
doubt that the ATP acts as a neurotransmitter in the
autonomous neuromuscular junctions, the ganglia
and the central nervous system.

Thus the existence of specific localization
areas of the electron streams may characterize the
neural activity of a given effector and the
corresponding organ or organ system of an  Fig 1. The connection of the nerve cells with

T Memse Cell

Muscle fibres ~ J ;]

organism. Obviously, the most effective ATP the muscle fibers.
diffusion exchange is possible near the effectors’
points.

Therefore, in case of normal operation of the organism the ATP diffusion exchange (and the
electron stream) must be regular, thus ensuring the regularity and uniformity of the fluorescence
(glow) that occurs during the interaction of the skin (i.e. of a finger) with the high intensity
electromagnetic field (EMF).

The initial conditions determining the solution of the system of equations (1) are related to the
signal conducted from the brain or the spinal cord to the pathways and depend on the condition of
certain organs or the mental state of the individual.

The final structure of the solution (taking into account the solitons arrival rate) determines the
existence of the ATP diffusion streams in the effectors zones (i.e. characterizes the probability of
existence of electrons near this area of activity) and therefore determines the nature of the glow of the
certain area of skin in the high intensity EMF.

REFERENCES
1. Bunu K., lletbe B. buonorus. M3parensctBo: M.: Mup, 1975 ¢
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PECULIARITIES OF THE GDV-BIOELECTROGRAPHY IN
RESPONSE TO THE APPLICATION OF AN INDUCTION THERAPY
COURSE

Leskin G.S., Petritskaya E.N., Abaeva L.F., Aylarova I.M., Shumsky V.IL.

Moscow District Clinical Research Institute of M.F. Vladimirsky, Russia

The induction therapy (IT) is the low intensity magnetotherapy which uses the frequencies
equal to those of the brain. The IT technique is based upon the hypothesis stating that the exogenous
application of certain frequencies stimulates the recovery of the central nervous system (CNS) self-
organization and the coordination of the CNS effects on the functional state of the organs and systems
of the organism, first of all by means of regulating the functioning of its neuroendocrine structures.
Various IT courses were suggested, differing in the sequence of the applied frequencies, the duration
of each frequency supplied by the magnetic inductors and the total influence time. At this stage of the
research the main objective was to ascertain the general peculiarities of the GDV-bioelectrography in
response to the application of the IT technique and to assess the possibilities of application of the
GDV-bioelectrograms for the estimation of the IT influence on the functional state of the organism.

The analysis of the overall results of a group of 18 patients indicated only minor changes of
the GDV-bioelectrograms’ integral parameters in response to the IT in both registration modes (P >
0.05).

The deviations of the integral area to one or the other side amounted only to 0.03 — 0.04 and
0.03 — 0.07 relative units (r.u.) in the first and the second mode of the registration respectively. The
obtained data might be interpreted in the following way: different IT courses either have no significant
influence on the functional state of the organism or the GDV-bioelectrography is incapable of
reflecting this influence. However, individual analysis of the experimental observations indicated
comparatively pronounced and ambiguous effects.

For instance, in the two observations the initial values of the integral area on both right and
left sides fell into the middle zone of the conditional limits. In response to the application of the same
IT course the BEO-grams demonstrated minor changes (within 0.05 r.u.) of the integral area when
taken in the first registration mode and considerably more significant changes of this parameter when
taken in the second registration mode (with filter). It should be noted that the application of another IT
course two days later caused less pronounced changes, which may be explained either by the influence
of another IT course or by a certain adaptation of the organism to the IT method. At the same time,
more pronounced changes of the GDV-bioelectrograms in the second registration mode indicate that
the IT can significantly influence the organism on the physical level.

Thus, we can draw the following conclusion: the IT application can mean either adequate or
excessive functional load on the patient depending on the level of his spare adaptive capacities. In this
respect the GDV-bioelectrography may prove useful in investigating the practicability of the IT
application for individual patients in different treatment stages. Low informativeness of the overall
evaluation of the IT method in randomly formed groups, observed during the experiment, is perfectly
accountable. Further investigations either of the groups formed on the nosological principle or with
application of the same IT courses will help to give more sound assessment of the nature of influence
of the IT method on the functional state of the organism.
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ESTIMATION OF THE MULTIMAGNETOTHERAPY INFLUENCE
ON THE HUMAN ORGANISM USING THE GAS DISCHARGE
VISUALIZATION TECHNIQUE

Leskin G.S., Petritskaya E.N., Abaeva L.F., Aylarova [.M., Shumsky V.IL.
Moscow District Clinical Research Institute of M.F. Vladimirsky, Russia

The low intensity multichannel magnetotherapy (MMT) sequentially influences not only
various zones of the organism, as does the commonly used magnetotherapy, but also the organism as a
whole. Thus, one should expect not only local, but also systemic reactions. We made an attempt to
discover and estimate these reactions by use of the Gas Discharge Visualization (GDV) technique. Gas
Discharge Visualization is a relatively new and promising electrography method. Its important and
advantageous peculiarities are: the absence of the researcher-physician’s subjective influence upon the
obtained results and the possibility of repeated application.

The bioenergy status of the organism was estimated by the pattern of change of its
bioelectrograms (BEO-grams). We used two principal modes of taking the BEO-grams — with and
without filter (a plastic film), allowing to separate to a certain degree the reactions related mainly to
physical (structural component — s.) or functional (f.) state. At this stage of research we decided to
analyze general (integral) indices: integral area (Sint) of the diagram, reflecting the state of the right
and left parts of the body, and total area measured in conventional units. In addition we studied the
energy distribution between the body zones (“aura”), measured the area (Sa) in relative units, and the
glow symmetry coefficient (Ksym) in %.

The analysis of the results showed the following. The integral area (Sint) of the BEO-grams
taken with filter (the structural mode) initially was characterized by the reduced level on both right and
left sides (-1.67 and -1.79 on average respectively). After the first MMT session we observed a slight
tendency toward the area increase (up to -1.62 and -1.71 respectively).

The last MMT session (8-10) had almost no effect on the left side of the BEO-gram, while on
the right side there even was a slight tendency toward the area decrease.

The changes of the integral area of the BEO-grams taken in the functional mode (f) were more
evident, namely the extent of the area increase in response to the first MMT session and the MMT
course was greater. At the same time the BEO-grams remained almost unchanged in response to the
last MMT session. It indicated that during the MMT the bioenergy state of the organism was being
brought to the stability level. It is difficult to define the MMT stage during which the stabilization
occurs, since the analysis was made only at the beginning and at the end of the MMT course. But the
very fact that the bioenergy level of the organism was stabilized may be used while estimating the
influence of the MMT on the organism and possibly while choosing the duration of the therapy.

The changes of the parameters of the area and the symmetry of the glow (aura) were similar.
The initial values of these indices were higher for the BEO-grams taken in the structural mode as
compared with the functional ones. The general tendency in both modes was towards the increase of
the area and the glow symmetry in response to the first session and the MTT course and minor
changes during the last session.

On the basis of the presented results of the MMT application for treatment of patients with
neurological disorders (mainly vascular pathology) we can draw the following conclusions:

1. The GDV technique enables the estimation of the changes of the functional state of
various systems and the bioenergy state of an organism and may be useful during the MMT clinical
practice.

According to the GDV data the application of the MMT produces changes of the bioenergy of
the organism, more evident using the functional mode of taking BEO-grams.
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CORRELATION OF METRICS GDV-BIOELECTROGRAPHY AND
LUSHER'S TEST

*Lovygina O.N., **Larionov S.A.
*Kurgan State University, **Regional Kurgan Centre of Psychotherapy kapitan777on.mail.ru

The method of gas-discharge visualization - bioelectrography is widely applied in express -
diagnostics of a state of a person. By the purpose of the given research the correlation of metrics
GRV-bioelectrography and metrics of the color test of Lusher was learning for the people with
alienations of not psychotic character.

18 women in the age of from 50 till 65 years have shared in research. The registration of the
gas-discharge map was carried out through the instrument the GRV-CAMERA, designed under the
direction of the professor K.G.Korotkov. The computer processing of the obtained maps was carried
out with the help of programs of “GDV-Diagram” and “GDV-Aura”. The test of Lusher conducted
through its computer variant of the eight-color Lusher’s test (version 1.1).

Registration of GRV-GRAMME conducted in a spacehold, after performance by test assay
Martine (20 knee-bends in 30 sec.) and after performance of the test the score on Krepelin. The
Lusher’s test transited under the same circuit (scheme), as registration of GRV-GRAMME. The
obtained outcomes parsed with usage of the program complex “Statistica 6.0” (Stenton Glanz, 1999
Borovikov V.P., 2001). Degree of dependence between variables evaluated with the help of a
coefficient of correlation of Spirman. The coefficient of correlation of Spirman can accept values from
-1 up to +1, and, the closer is the value of coefficient to 1, the link is more tight.

As a result of correlation analysis of a GRV metric - common square in rest and metrics of the
Lusher’s test (in rest): the factor of uneasiness, factor of activity and metric vegetative tonus, between
them the correlation link (r=-0,58, r=-0,73, r=-0,47 accordingly while p<0,05) is detected inversely
proportional. After performance of assay Martine the return correlation link between common square
both factors of uneasiness and activity (r=-0,66, r=-0,72 accordingly while p<0,05) is detected also.
After the scores on Krepelin the similar dependence between common square and factors of
uneasiness, activity and metric vegetative tonus (r=-0,61, r=-0,76, r=-0,51 accordingly while p<0,05)
is detected. Between the parameter GDV - the symmetry and factor of activity in rest and after the
offered tests also is detected return correlation link (r=-0,83, r=-0,63, r=-0,50 accordingly while
p<0,05). The parameter the integral square at the left has feedback with a metric vegetative tonus after
knee-bend and score (r=-0,63, r=-0,83 accordingly while p<0,05). Also after knee-bends and score the
link of similar character of integral square on the right and factor of activity (r=-0,47,. r=-0,51
accordingly while p<0,05) is tracked.

Thus, as a result of our research fixed, that between metrics GDV-GRAMME and test Lusher
exists feedback, i.e. at augmentation of one metric there is an authentic decrease other, that can be
submaximal at GDV-DIAGNOSTICS.
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THE METHOD OF GAS DISCHARGE VISUALIZATION WITHING
THE SYSTEM OF ASSESSMENT OF VEGETATIVE FUNCTIONS IN
SPORTSMEN’S ORGANISMS

Lovygina O.N.
Kurgan State University kapitan777on.mail.ru

In modern sports actual for today remains the problem of the express diagnostics of a state
(degree) of training ability of an organism. Therefore, the creation of new ways, techniques of fast and
precise estimation of a function state of an organism is necessary. The method of gas-discharge
visualization - bioelectrography is well known, but has still many problems with the information,
obtained with its help. We made attempt to compare outcomes obtained by the reference generally
accepted method - analysis of variability of a cardiac rhythm (VCR) on Baevscky and outcomes
obtained at bioelectrography.

60 persons in the age of from 18 till 23 years, among them 30 wrestlers of high qualification
took part in research. The registration of the gas-discharge map was carried out through the instrument
GDV - camera (professor G.Korotkov). The computer processing of the obtained map was carried out
with the help of programs “GDV-Diagram” and “GDV-Aura”. Registration GDV-GRAMME and
VCR conducted in spacehold and after performance by test exercise stress of submaximal output.
The obtained outcomes parsed with usage of the program complex “Statistica 6.0”. Degree of
dependence between variables evaluated with the help of coefficient of correlation of Spirman.

The conventional comparative analysis of absolute values has appeared unsufficiently
informative, thereof was parsed the dynamic of increasing of metrics VCR and GRV-GRAMME in
two groups. The downstroke(drop) of a metric of common square, both in group of the sportsmen, and
in group of the not trained young men, accordingly on 957,1 and 449,6 pixels on the average is
detected. The comparative analysis of dynamic of main parameters of variability in cardiac rhythm
(value of pulse, RW, SW-1) at a dosed exercise stress for the sportsmen and non-sportsmen
statistically significant differences. After an offered exercise stress the downstroke (drop) of amplitude
of respiratory waves more expressed in group of the not trained young men is marked. It testifies to
the greater inclusion in the process of a regulation of central mechanisms, i.e. there was a shift of a
vegetative homeostasis in the side of predominance of activity of the sympathetic nervous system. The
correlation analysis between values of common square and respiratory waves (RW) has revealed
inversely proportional link in both groups (r =-0,70, r =-0,68, while p<0,05). Link of similar character
in group of the sportsmen between values of common square and sluggish waves 1-st order about
(SW-1), r=-0,69, while p<0,05 is also detected.

Thus, under the data of correlation analysis, at an exercise stress of submaximal output to the
greater decrease of the value of common square (total area) there corresponds the smaller degree of
activity of central mechanisms of a regulation of heart.
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INCREASE IN HUMAN ENERGY FIELD (GDV) WITH SYSTEMIC
MEDICINE
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* Founder of the Systemic Medicine - President of the Medical Adaptogene Center
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ABSTRACT

General study on the increase of functional energy reserves - and modification of clinical
symptoms - by applying Systemic Medicine principles to 119 patients with chronicle pathologies and
functional energy reserve deficiencies, quantified by the Gas Discharge Visualization (GDV) method.
The study of the bioelectric field in 119 patients with a significant energy area decrease, associated
with chronic pathologies, has shown to be an effective technique capable of measuring changes
produced by a treatment with Systemic Medicine. The bioelectric field increased in 97% of the
patients, from an average of 18,139 pixels (before the treatment) to an average of 23,173 pixels GDV
(after the treatment). The average increase in the energy field was 27.7%. Time for normalization of
the field varied from 31 to 45 days. Also registered was an improvement in 78% of alterations; with an
average quality of life increase from 75% (before the treatment) to 89% (after the treatment).

INTRODUCTION

Since immemorial times, the great cultures have established that the deficiency of life energy
leads to illness. Examples are the Chinese (qi) (1-3), Japanese (Ki) (4), the Hindus (prana) (5-6). The
Systemic Theory (7), applied to medicine, establishes that if a patient suffers from e chronicle
degenerative sickness, it leads, step by step, to a loss of his energy potential. Equally, Systemic
Medicine establishes that if the patient’s energy level increases, the health of the patient will improve.
The development of the Systemic Theory coincided with the improvement and finishing touches
(which originated with Kirlian photography) of a sophisticated technology called GDV, Gas Discharge
Visualization. GDV indirectly measures the functional organic energy reserve. (8) This is possible,
thanks to techniques developed from quantic physics which begins to give scientific validity to
traditional medicine. (9) The fundamental motivation of this study is to use GDV technology to
validate the condition of low energy in chronically sick patients, where the organism is in a metabolic
state which corresponds to the biochemical exhaustion stage described by Dr. Hans Selye in his
General Adaptation Syndrome Theory (GAS). (10) Another essential reason for the realization of this
study is to determine if the increase of functional energy reserves in patients corresponds to the
bioelectric field increase measured with GDV, and to a general improvement in patients” health. The
GDV camera was officially registered, as medical equipment, in the Russian Ministry of Health on
December 20, 1999. With this, the use of this technology in public as well as in private medical
practice was officially approved for prediction and prevention purposes to demonstrate the efficiency
of the therapy applied to a patients and its evolution. It is important to note that GDV images — as
indicated by its inventor Dr. K. Korotkov - have two types of results. If the photographs are taken
without any filter, results show the organic influence which is a product of emotional stress. If —
however- the photographs are taken with a dielectric filter, results show the functional energy reserves
and the organic reply based on the same. During the last years, there have been quite a number of
studies to measure the evolution of GDV images, taken without a filter, and with various treatments
like: Yoga (11), Acupuncture (12), Music therapy, Meditation, and spiritual practices. These tests
clearly show the superior efficiency of these therapies in an individual’s psycho-emotional aspect. The
present study however, has the purpose to determine variations of GDV images using a dielectric filter
and measure the influence of Systemic Medicine (13-14) in the organic reply, independently from the
psycho-emotional aspect.

THEORICAL FRAMEWORK

Systemic Medicine is a new effective mechanism used by physicians to fight the
consequences of chronical degenerative diseases, having demonstrated in a short time its capacity to
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soothe and solve many of these pathologies. Furthermore, at present there is the diagnostic technology

of field energy or GDV, created by Dr. Konstantin Korotkov. GDV allows to diagnose the organic

functional state (related to energy) by determining electro-optical parameters of the skin. The
diagnosis is the result of the disclosure of emerging physical processes in the patient, through the

electronic imaging of tissular conductivity. (8) This is mathematically represented and shown in a

computer as a luminous halo around the figure of the subject. The parameter which reflects and

determines the patient’s clinical evolution is the area of the halo. It must be said that without the GDV
method it would be very difficult to objectively quantify the increase in the functional energy reserve
of the patient who is subject to any treatment, be it systemic or not.

The starting points of this study were the following:

» To validate the correspondence between the low levels of functional energy reserves and their
correlation with the sickness (in general).

* To use GDV as a methodology which is able to evaluate the energy field evolution in the patient and
thus the therapeutic efficiency.

* To evaluate an asymptomatic patient’s energy signs to administer preventive medicine.

* To determine if there is a modification in the energy area after the treatment based on Systemic
Medicine -whose fundamental axiom proposes a major potential for survival with the administration
of phytomedicines and non-iatrogenic medicines that provide energy, increase biological
intelligence, and improve the organization of altered systems.

Some patients with chronic sicknesses present energy areas inferior to a level of 21,000 pixels
which is the dimension of a reduced functional energy reserve. This area of 21,000 pixels has been
determined by experience. The experiments and the work of Russian scientists did not establish a
standard pixel area which would determine the dimension of a normal functional energy reserve. After
the analysis of results in a data base of more than one thousand patients -who came to the Adaptogene
Medical Teaching Centers- a rank for normal energy area was established, for individuals at between
21,000 and 25,000 pixels.

General objective

By using the GDV equipment, to show the hypothesis that the Systemic Treatment increases
the functional energy reserves in patients with chronical degenerative diseases who are in the
exhaustion phase of their energy reserves.

Specific objective

1. To determine the clinical conditions of the patients with chronical degenerative diseases in a
energy exhaustion phase (energy level <21,000 pixels).
2. To evaluate the changes of energy area parameters, according to GDV technology, after the
treatment with Systemic Medicine.
3. To determine if there is or is not an improvement of the clinical conditions of the patients.
4. To evaluate the variation (A) in patients’ quality of life in accordance with the Grogono-
Woodgate Index (7).

METHODOLOGY

A Retrospective, Multicentric, Descriptive, and Comparative Study was undertaken, based on
data collected during July, 2004 and December, 2004 in the Adaptogene Medical Educational Centers
(CMA) at La Trinidad and Sabana Grande. Patients bioelectric fields photographs were stored in a
data base. The sample of the study was 119 patients who suffered chronical sicknesses, of an age
between 7 and 90 years -average of 57.6 years- 65 were females (54.6%) and 54 were males (45.3%).

The analysis was done only with photographs taken with a dielectric filter. Criterions for
inclusion in the study were:

. Patients who, in the GDV photograph, showed an area of less than 21,000 pixels.
. Patients who attended the centers more than once.
. Patients who showed pathologies with more than 6 months evolution.
RESULTS
a) Variation of the Bioelectric Field

The bioelectric field, at each evaluation, was higher than the one at the initial examination. At
the second medical evaluation, the average increase was +27,7% compared with the initial
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examination. At the third medical evaluation, an average increase of +26% was observed, compared
with the initial examination. Finally, at the fourth evaluation, the increase was +28,4% compared with
the initial examination.

b) Evaluation of the Clinical Alterations

An analysis was carried out of the quantifiable variables in the groups which presented the
more frequent alterations of the sample, analyzing these variations during the period which
corresponded to the second evaluation of the patient. Among them there were frequent and easily
quantifiable alterations -in the population under study- such as arterial hypertension and diabetes type 2.

b.1) ANALYSIS OF PATIENTS WITH ARTERIAL HYPERTENSION (HTA)

Of the 40 cases of HTA reported at the beginning of the study, 12 of them suffered from
arterial hypertension controlled with synthetic drugs, and therefore were excluded from the analysis.
The uncontrolled Average Arterial Tension (A.A.T.) of 28 patients with HTA was calculated,
assessing the values obtained from A.A.T. differences, before and after Systemic Medicine treatment.
The clinical reply to A.A.T. treatment with Systemic Medicine was demonstrated, and at the same
time the functional energy reserves increased.

b.2) ANALYSIS OF PATIENTS WITH DIABETES TYPE 2

A sample of 10 patients with diabetes type 2 was taken. Their glycemia values before and
after -Systemic Medicine treatment- were determined. They showed an improvement in their energy
levels (area GDV) and a reduction of glycemia levels.

b.3) ANALYSIS OF FUNCTIONAL ALTERATIONS

The functional alterations were assessed in accordance with improvement, maintenance of
symptomology or sensation of deterioration after the commencement of the treatment with Systemic
Medicine, with favorable results at the second evaluation of 78,18%, at the third evaluation of 81,48%,
and at the fourth 90,9%.

0) VARIATION IN QUALITY OF LIFE (QOL)

The parameter Quality of Life improved in 94,5% of the patients at the second evaluation,
with an average variation of 13,01%. At the third evaluation, 98% of the patients increased their QoL -
compared with the initial evaluation- with a 21% variation. At the fourth evaluation, 100% of the
patients assessed enhanced their QoL with an average variation of 34%. The average value of QoL of
the patients was, at the beginning of the treatment, 74,28%. This developed to reach an average value of
88,8% at the last evaluation which was an average increase of 19,6% compared with the initial value.

Table - Summary of Results

E % % Area GDV | Total %A % % Improvement
Evaluation cases cases Average Cases | Area QoL Functional
00GDV | 00GDV (pixels) Alterations
Initial 18139 119 74.2 0
Second (27)* 96.6 3,36 23173 119 27.7 82.6 78.18
Third (50)* 100 0 22987 47 26 86.5 81.84
Fourth (82)* 100 0 24294 18 28.4 88.8 90.9

* Average time of patient’s assessment - in days

CONCLUSIONS
a)  The low level of the functional energy reserve associated with a chronical pathology is improved
by the treatment with Systemic Medicine. It was determined that this increase could not be explained
by chance.
b)  The clinical conditions of the patients have been assessed and an improvement of two
quantifiable clinical parameters (T.A.M. and Glucemia) has been confirmed. The analysis of these
variations resulted in a significant level of 6.31 and 3.38 respectively.
c)  The average time for the stabilization of the energy field of the patients was 31 - 45 days.
d) It has been shown that a low level of functional energy reserves corresponds to a chronical
pathology and that a clinical improvement of the patient with Systemic Medicine was related with an
increase of the total area of the bioelectric field. From this we can infer that the functional energy
reserve is an important indicator of the general condition of the patient. In effect, there exists a
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correlation between the variation of the GDV image and the clinical evolution of the patient whose
functional energy reserves are affected. The normalization in the area corresponds to an improvement
of the clinical manifestations of patients with chronical diseases.

REFERENCES
1. Wago H, Deng H. Chinese medicine and immunity. Adv Exp Med Biol. 2004; 546:167-79.
2. Drasar P, Moravcova J. Recent advances in analysis of Chinese medical plants and traditional medicines.

J Chromatogr B Analyt Technol Biomed Life Sci. 2004 Dec 5; 812(1-2):3-21.

3. Yao W, Ding G, Shen X, Yang J, Chen E, Dang R, Chen H, Gu Q, Wang S, Wei H. A hemodynamics
model describing cardiac deficiency of qi(vital energy)] Sheng Wu Yi Xue Gong Cheng Xue Za Zhi. 2002
Jan;19(1):53-6. (Chino)

4. Terasawa K. Evidence-based Reconstruction of Kampo Medicine: Part [—Is Kampo CAM? eCAM 2004
1:11-16.

5. Seth SD, Sharma B. Medicinal plants in India. Indian J Med Res. 2004 Jul;120(1):9-11.(regreso)

6. Hankey A. Ayurvedic physiology and etiology: Ayurvedo Amritanaam. The doshas and their functioning in
terms of contemporary biology and physical chemistry. J Altern Complement Med. 2001 Oct;7(5):567-74.

7. Olalde J. Teoria Unificada de Systemics y mas de 500 féormulas terapéuticas. 2003; Venezuela. Editorial
Adaptogenos Internacionales C.A.

8. Korotkov K, Williams B, Wisneski LA. Assessing biophysical energy transfer mechanisms in living
systems: the basis of life processes. J Altern Complement Med. 2004 Feb;10 (1):49-57.

9. Hankey A. Are we close to a theory of energy medicine? J Altern Complement Med. 2004 Feb;10 (1):83-6.

10.  Selye, H. Stress of Life.1976. New York. McGraw-Hill 1976.

11.  Dr. Korotkov Konstantin Aura and Consciosness, Second Revised edition, Saint Petersburg 1999; Energy-
Informational aspects of Hirudotherapy; Krashenjuk A., Krashenjuk S.Chapter 2; 126-131.

12.  Dr. Korotkov Konstantin Aura and Consciosness, Second Revised edition, Saint Petersburg 1999; A new
concept in the early diagnosis of cancer; Gurvits B., Krylov B.Chapter 2; 132-141.

13.  Olalde, J. Systemics La Revolucion de los Adaptogenos en la Salud. 2001. Caracas, Venezuela Editorial
Kelvin C.A.

14.  Olalde, J. El Cancer si se cura. 2003. Caracas, Venezuela. Editorial: Adaptégenos Internacionales C.A.

15.  Roberts, NR. Shelly, N. Tiller, W. Are There Electrical Devices that can Measure the Body’s Energy
State Change to an Acupuncture Treatment? Volume 13 Number 3 2002, Editorial: Similarity and Equivalence:
Modeling in Medicine

16.  Grogono AW, Woodgate DJ. Index for measuring health. Lancet 1971; 16: 1204

17.  Antoshechkin A. The primary adaptogens: powerful remedies of prophylactic medicine. 2001.Ceptima
Publishing. Clearwater F1.)
http://www.venezuelasaludable.gov.ve/secciones/doc_tecnica/AnalisisPreliminarSituacionSaludVzla.pdf

DIAGNOSTICS METASTATIC FORM OF THE CANCER TUMOUR
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The most widespread methods of diagnostics of metastatic forms of a cancer are based on
revealing proliferative the cellular centers. And at the same time there are no the ways, allowing to
reveal metastatics tumours on a condition of a complex of proteins of blood. The TECHNIQUE
offered by us consisted in optical visualization of dynamics of process of phase transition and self-
organizing of proteins at drying whey of blood of patients.

As objects samples of plasma of blood 12 patients/50 objects/with metastatics a
cancer.Compared to samples of blood of healthy donors-20 the person/45 objects/.

RESULTS of research have shown, that dynamics of phase transitions and self-organizing of
proteins at patients metastatics cancer and donors sharply differed.
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First of all, it is necessary to consider, that the structure of a drying up film of plasma of blood
of donors completely corresponded to morphology of self-organizing of proteins in the nonequilibrium
condition, arising at evaporation of the open system far from equelibrium protein — water /Rapis
E.1988-2004/.The fact testifies to an opportunity in complex system of whey on its topological picture
to establish presence of normal self-organizing of a complex of its proteins with characteristic
dynamics, symmetry, etc.

Studying of samples of plasma of blood of patients have revealed: large " blocks or nucleus",
the wrong form of defects and film disappearance spiral whirlwinds in the center of cells, presence of
a liquid not hardening phase within several months, occurrence of crystals. It has appeared, that
studying of plasma of blood of cancer patients allows to establish pathological self-organizing of a
complex of proteins of blood.

Thus, detection of rough qualitative changes of physical properties of proteins of whey of
blood of patients with metastatic cancer revealed new aspects of diagnostics diseases - except for
cellular the extracellular pathology of proteins of plasma and their complexes with loss of ability to
self-organizing, with rough change of the thermodynamic status and absence of normal phase
transition and a phase condition of a protein is revealed.

INFORMATION FEATURES OF PROTEINUM IN THE
NONEQUILIBRIUM CONDITION

Rapis E.

laboratory of applied physics of University Tel-Aviv. Group of studying of symmetry. The coordinator professor
Yuval NEEMAN.Ramat-Aviv, 64239, Israel /. Ben-Zvi 40/502 str.Jfo-Tel-Aviv.68103.
rapislisa@mail.ru

Till now not studied there is a question on an information-energic role of protein depending on
its condition/equilibrium or nonequilibrium/.By the way till now not absolutely clearly what
ingredients an alive organism define the given phenomenon. The experiences lead by us have allowed
to find out visually for the first time, that at self-organizing protein in a nonequilibrium condition in
vitro there are actively moving fronts of nonlinear autowave/AV/processes. It is known, that AV are
driving springs of self-organizing and management and transfer of the information underlie at
radiation of electromagnetic fields. Besides at supervision over dynamics of process it was possible to
observe visually as in a nonequilibrium condition of protein on a joint of two next geometrical
fragments there are the zones which are carrying out contact as " a key to the lock " .Such interaction
of parts of a protein already for a long time is theoretically predicted and widely used in biology for
treatment of many most significant informative processes in alive-in to work immune, reception, etc.
systems. The big interest represents also the found out property of the "fallen asleep" waves.
Experiences have allowed to observe as once having appeared, waves remain constantly visible in an
optical microscope, and the new wave fronts arising in dynamics of process, are consistently imposed
on preceding .To an essence this phenomenon it is possible to name “primitive memory " protein in a
nonequilibrium condition.

Thus, experiments in vitro have shown ability of protein in a nonequilibrium condition
independently without other components alive to generate autowave processes, selfcomplementary
symmetry in zones of joining of blocks and to get " primitive memory ", carrying out, that, a energic
and information role.
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ABSTRACT

A statistical model is presented, based on GDV parameters of the patient, which allows
diagnosing the patient disease with a certain probability. To construct the model, with- and without-
filter GDV-grams were studied from 177 patients with known diseases. All patients were classified
into 6 groups according to their actual diagnoses:

" Group “Normal” (persons with relatively good health)

. Group “Diseases of blood circulation”

" Group “Diseases of endocrine system”

. Group “Diseases of digestive apparatus”

" Group “Diseases of musculoskeletal system”

. Group “Other diseases,” comprising diseases different from listed above.

As the result of processing GDV-grams in the program GDV Scientific Laboratory, the
average (over all fingers) values of following GDV parameters were obtained:

. Image area

" Coefficient of the image form (measure of the GDV-gram symmetry)
= Average radius of isoline

. Isoline radius deviation from its average value

. Isoline length

" Entropy along the isoline (measure of the image disorder)

" Average intensity

. Number of image fragments

. Fractality along the isoline (measure of the image complexity)

. Fractality deviation from its average value

The same parameters but within 4 sectors of finger image were also calculated, including
sectors 1 (-45°, 45°), 2 (45°, 135°), 3 (135°, 225°), and 4 (225°, 315°). This was done to statistically
test the hypothesis that various finger sectors could be related to different features of the organism.

The statistical discriminant analysis of the GDV parameters from the patients was performed
in the package Statistica 6.0, and specific combinations of the parameters from the first sector were
found which allow to classify the patients into groups almost coinciding with the actual groups related
to their diagnoses. Namely, the classification of the patients by using the model based on the GDV
parameters from the first sector has coincided with the actual classification with the accuracy of
75—85%. In other words, taking an arbitrary patient from the groups of known diseases and analyzing
only his GDV parameters in the first sector, we can predict his group with the probability of 75—85%.

The constructed statistical model was verified on new 94 patients having the same diseases.
No information from these patients was used during the model formation; therefore, the model run on
the new patients was a necessary independent test. The classification of the new patients by using the
model coincided with the actual classification with the accuracy of 80%. This result can be regarded as
good, and it raises the statistical significance of the model.

Using the results of the study, we may conclude that most information about the diseases
listed in the beginning is stored in the finger sector (-45°, 45°).
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ANNOTATION

The hardware-based research techniques which provide not only authentically evaluated
design parameters, but also reliable visual phenomena capable of becoming diagnostically
independent, are of great value.

The GDV method (registration of the stimulated electron emission amplified by the gas
discharge) is an example of such a technology. Besides, the GDV method allows the indirect
estimation of the energy store level of the molecular operational level of the structural-protein
complexes. This hypothesis was suggested by K.G. Korotkov and co-authors in 2004 [1].

During the conduction of more than 1500 in-clinic monitoring investigations by use of the
GDV method of patients with various chronic pathologies we observed distinctive visual phenomena
of the GDV-grams’ images of patients who received the ultrasonic hydrogen peroxide inhalations [2].

The hydrogen peroxide is one of the natural organism’s metabolites that enable the normal
operation of the energy processes [3].

The patented method of treatment and prevention of the immunodeficiency (and therefore
energy deficiency) organism’s states is the inhalation (aerosol) therapy of the aqueous solution of the
medicine. The 0.01-1.5% hydrogen peroxide is used for the medicine, and the aerosol is produced by
an ultrasonic inhalator in the vaporization mode at the rate of no more than 0.5 ml per minute. Patients
received the inhalation therapy in weekly courses of 5-30 minutes procedures during 1-6 months.

At the beginning of the procedures the hydrogen peroxide concentration was set to the most
comfortable level for the patient and was increased by 0.01% after each course up to the maximal
endurable dose.

It seems that the long-term application of such an innovative method as the GDV as a
monitoring technique for the observation of a given group of patients according to a developed routine
gives the researcher an opportunity to summarize the obtained phenomena of the optical images and
attach diagnostic value to some of them. It should be noted that the diagnostics may apply to both the
pathology state on the nosologic units’ level (being attached to the topical discoveries in the image of
the “diagram”) and the general functional state of the organism. (The diagnostics was based on the
sector map of K.G. Korotkov’s fingers and the diagrams created on the basis of the map).

The main discovered features were the following:

1.  The image area visibly increased in the BEO-grams taken with filter, the integral area indices
reached or exceeded their maximal values.

2. The energy deficient local zones disappeared or decreased during the registration without filter.
3. The area characteristics of the images were equalized in both registration modes.

4.  The asymmetry of the images that was present before the introduction of the hydrogen peroxide
was reduced, mainly in the registration mode without filter.

5. The diagram image was approaching a regular circle.

Later in this report we will demonstrate that the observed visual phenomena are confirmed by
the methods of the statistical analysis.

Application of the algorithms of the statistical analysis showed that certain parameters of the
GDV-grams of patients change significantly after a peroxide treatment procedure. The analysis was
performed on two groups of patients: with endocrine diseases and with musculoskeletal diseases. We
used the following indices as the GDV-parameters: the all-fingers-averaged characteristics of the
GDV-grams taken both with and without filter and the corresponding mean-square deviations from the
average values. In accordance with the system approach conception the GDV-parameters of both
groups behave in the same way when the patients are treated with the procedures, notwithstanding the
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difference of diseases. This applies to the GDV-grams taken without filter. At the same time, the
GDV-grams taken with filter behave differently in the two groups thus providing information on the
specific diseases. The statistical analysis performed on a sampling of patients of a satisfying diversity
and number will enable the completion of a representative map of the GDV-parameters’ reaction on
the application of the hydrogen peroxide. Comparing the individual profile of the generalized patient’s
reaction on the treatment with this map may be used while estimating the effectiveness of the
procedure.

THE OBJECTIVES AND METHODS OF THE RESEARCH

The investigated data included 16 GDV-measurements without filter and 15 GDV-
measurements with filter taken before and after the

treatment in the endocrine-diseases group, and 10 @ o i
similar measurements taken with and without filter gy . * . .
in the musculoskeletal-diseases group. An .';‘ i :}.‘J 4
example of the GDV-grams of a patient is shown & ’ N -
in fig. 1. -"F o .

The GDV-grams were digitally processed E-"'i. ' “_‘; PR, 2
and the following image characteristics were } i h

chosen as the GDV-parameters for investigation:

- Average (for all fingers) values of the Fig. 1. The GDV-grams of the 2L-finger (fore
following 10 parameters: glow area, form | finger of left hand) of a patient from the
coefficient, average isoline radius, mean-square | endocrine-diseases group taken without filter: (a)
deviation (MSD) of the isoline radius from the | before treatment, (0) after treatment.

finger average value, isoline length, entropy along
the isoline, average intensity, number of fragments, fractality along the isoline, MSD of the fractality
from the finger average value;

. MSD of the values of these parameters for individual fingers from the averages on all the
fingers.

Our objective was to estimate the degree of influence of the hydrogen peroxide treatment
procedure on the values of the listed GDV-parameters. These parameters are the averaged
characteristics of all the fingers; therefore, we studied the influence of the procedure on the general
“integral” state of the organism. For that purpose we studied the difference between two independent
samplings:

" the sampling of the GDV-parameters’ measurements (with and without filter) taken before the
procedure and

. the sampling of the measurements (of the same parameters and patients) taken after the
procedure.

We used the following nonparametric tests for the dependent samplings as the criteria of the
statistical discrepancy of the two groups: the sign test and the Wilcoxon test. These tests allow the
determination of the p-level of the statistical significance of the difference between the samplings.
During the research we considered the difference significant if p < 0.05. The advantage of the above-
mentioned tests is that they can be correctly applied without the a priori normalcy of distribution of the
parameters of the sampling. The tests are realized in the GDV Scientific Laboratory program.

RESULTS

Table 1 presents the results of the investigation of the endocrine-diseases group; the
measurements were taken without filter. The table shows only those GDV-parameters that changed
after the procedure on a statistically significant level. Second column shows the percentage of patients
whose corresponding GDV-parameter’s value increased after the procedure. The difference of the
values of the parameter before and after the procedure is considered statistically significant if this
percentage is either close to 0 (the procedure results in the decrease of the parameter) or close to 100
(the procedure results in the increase of the parameter). For some parameters one test indicated their
significant difference in the “before the procedure” and “after the procedure” samplings (p < 0.05),
while the other test indicated no significant difference (p > 0.05). Such parameters are set off in italics.
It should be noted that the Wilcoxon test is considered more sensitive and therefore more significant
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than the sign test due to the fact that the sign criterion considers only the sign of the difference of the
parameter value in the two samplings while the Wilcoxon criterion considers the relative value of the
difference as well.

Table 1. The GDV-parameters that demonstrated significant difference in the “before the
procedure” and “after the procedure” dependent samplings and were measured in the endocrine-
diseases group without filter.

v<V, -level -level
GDV-parameter % (sli)gn test) (Willéoxon test)

Area 94 0.001 0.001
Average radius 75 0.080 0.004
Radius std 13 0.006 0.001
Isoline length 69 0.211 0.015
Entropy 88 0.006 0.001
Number of fragments 13 0.006 0.001
Intensity std 31 0.211 0.034

Similar results (though in different form) for other samplings are shown in the summary table
(table 2) which is discussed later. Fig. 2 shows examples of the distribution of two parameters
mentioned in table 1 in the “before the procedure” and “after the procedure” samplings. One can see
that the distributions are significantly displaced relative to each other.
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Fig. 2. Range diagrams for the Area and Entropy parameters along the isoline in the endocrine-diseases group
measured without filter before and after the treatment procedure. A rectangular region corresponds to the limits
of the parameter values which are calculated by adding =+ the standard error (SE) to the mean value. The intervals
are calculated by adding =+ the standard deviation (SD) to the mean value.

Fig. 3 displays the changing of the Glow Area parameter (all-fingers average value) for all
patients from the musculoskeletal-diseases group during the treatment procedure. One can see that for
90% of the patients the value of the parameter increases. For most patients there is a margin of
increase, 1.e. though the average value increases it falls into the mean-square error interval.

Table 2 displays the summary chart of the reaction on the treatment procedure summarizing
the effects of the procedure on all GDV-parameters in both groups of patients and in both registration
modes (with and without filter). “MSE” notation stands for the mean-square error on all the fingers.
The radius MSE1 and fractality MSE1 parameters are the averaged (on all fingers) mean-square errors
of the radius along the isoline and the fractality along the isoline, where the errors themselves refer to
individual fingers. “MSE2” notation stands for the mean-square error of these parameters through all
the fingers. The “+” sign signifies that both the sign and the Wilcoxon tests indicate statistically
significant change of the corresponding parameter in the corresponding sampling during the treatment
procedure, whereas the “~” sign means that only one of the tests produced reliable p-level. The “1”
sign means the increase of the parameter during the treatment procedure, while the “|” sign — the
decrease. The cells of the table containing identical or similar information for both groups are marked
grey. For example, the Area parameter (measured without filter) is sensitive to the procedure and
increases both for the patients with endocrine disorders and the patients with musculoskeletal diseases.
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Fig. 3. The Average Glow Area parameter values in the musculoskeletal-diseases group before and after the
treatment procedure. The intervals on the diagram columns show the limits of the mean-square deviation (on 10
fingers) from the average value.

On the basis of table 2 we can conclude that most of the parameters of the GDV-grams taken
without filter that proved sensitive to the treatment procedure in one group of patients are procedure-
sensitive in the other group as well, and the nature of their reaction on the procedure (increase or
decrease) is the same for both groups. However, there are exceptions to this rule: the Average Intensity
and the Fractality MSE1 parameters change in the musculoskeletal-diseases group and remain
unchanged in the endocrine-diseases group. At the same time only one of the procedure-sensitive
parameters of the GDV-grams taken with filter behaves uniformly for both groups. Therefore, we may
draw the following conclusion: the changes without filter correspond to the treatment reaction
mechanisms that are common for different diseases, whereas the measurements taken with filter hold
disease-specific information.

Table 2. Summary chart of the reaction on the treatment procedure (see annotation in the text).

Sensitivity to the procedure in all the samplings
P Endocrine Musculoskeletal Endocrine Musculoskeletal
arameters
system system system system
(without filter) | (without filter) (with filter) (with filter)
Area .7 .7 +,1
Form coefficient
Average radius ~,1 +,1
Radius MSE1 +, 1 +, 1
Isoline length ~,1 +,1
Entropy t,1 t,1 ~,
Average intensity +,1
Number of fragments o +, 0 +,1
Fractality
Fractality MSE1 +, ]
Area MSE
Form coefficient MSE
Average radius MSE2
MSE2 of the radius MSE1
Isoline length MSE
Entropy MSE +,1
Average intensity MSE ~, | o ~, ]
Number of fragments MSE
Fractality MSE2
MSE?2 of the fractality MSE1 +,1 ~,1

Fig. 4 shows an example of the graphic representation of the individual profile of the
generalized reaction to the treatment procedure of one of the patients from the musculoskeletal-

31



IX International Scientific Congress on Bioelectrography

diseases group (the measurements were taken without filter). The figure indicates the extent of the
increase or decrease during the treatment course of the values of the parameters that are defined by
table 2 as procedure-sensitive. Similar diagrams of the statistically significant parameters of the GDV-
grams taken with filter can be plotted for the patients from the endocrine-diseases group.

After completing the chart of the table 2 for the representative sampling of patients one may
use individual diagrams similar to the diagram of fig. 4 for the control of the procedure effectiveness
for each new patient. The evaluation of the effectiveness degree is based on two factors. First, one
should make sure that all the parameters on the individual diagram behave (increase or decrease)
accordingly to the chart. Secondly, the degree of change of each parameter must be close to the
average change in the investigated representative sampling. If one or both conditions are seriously
violated the effectiveness of the procedure for the given patient is undecided and must be verified by
independent methods.

100

Increase/decrease percentage

Parameters

Fig. 4. Individual profile of the generalized reaction to the treatment procedure of the patient No6 from the
musculoskeletal-diseases group of statistically significant parameters (measurements without filter). The
percentage of the decrease of the parameter’s value during the procedure is shown as negative for better
clearness.

SUMMARY

We have shown by means of the statistical analysis that the hydrogen peroxide treatment
significantly influences the GDV-grams parameters. If we compare the results for two groups of
patients (with endocrine and musculoskeletal diseases) we can conclude that the GDV-grams taken
without filter change under the influence of the procedures according to the mechanisms that are
common for different diseases, whereas the GDV-grams taken with filter change in a special for every
disease way. The individual profiles of the reaction to the procedure of a patient of statistically
significant GDV-parameters (see fig. 4) may help to control the individual peculiarities of the
influence of the treatment on the patient.
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EXPERIMENTS WITH “5™ ELEMENT” SENSOR IN VENEZUELA

Korotkov K.
gdv@korotkov.org

INTRODUCTION

The principle of the Five Elements is one of the bases of Traditional Chinese Medicine together
with Yin — Yang principle. Theories of the Five Elements emerged from an observation of the various
groups of dynamic processes, functions, and characteristics observed in the natural world. Each Element is
seen as having a series of correspondences relating to the natural world and to the human body. Fire, for
example, corresponds to Heat and to the Heart. A pattern of interrelationships between the Five Elements
is used as a model for the way in which the processes of the body support each other. These are defined
mainly through the Sheng and Ke cycles (fig.1). The principle of Five Elements was used in the
construction of a new sensor.
PRINCIPLE OF THE DEVICE
CONSTRUCTION FIRE

The principle of the sensor is shown at
Fig.2. GDV Camera Pro or GDV Compact Camera
serves as a measuring device. Titanium calibration
cylinder is placed on the optical glass of the Camera
using special holder. Camera should be run on 12
Volts batteries — this is a very important condition!!!
Special automatic connector allows connecting the
wire of the cylinder to 5 contacts. In the first case

WOQOD > EARTH

cylinder is connected to the Camera (contact 3 of : :
fig.2). Other contacts allow connecting to different WATER METAL
sensors:electrode placed in water (river, stream, Fig.1. The Five elements principle.

lake, etc.); electrode grounded to the earth;
electrode stick into wood and electrode connected
to the antenna. At every contact position dynamic
AVl signal for 10 seconds is being measured.
PROTOCOL OF MEASUREMENTS

A series of measurements were done in
the process of expedition to Venezuela to the area
of Roraima — Kukunan Tipuy (Mountains).
Measurements were taken with the titanium
cylinder connected to the following sensors:

1 — connected to the GDV Camera; 2 — electrode L
in water; 3 — antenna directed to the North; 4 —
earth grounding; 5 — electrode stick into wood.
Fig.2. The principle of the “5™ Element” Sensor.

1 — GDV Camera; 2 — titanium cylinder; 3-7 — sensors.

In every regime 10 seconds reading was
recorded that allowed to get about 300 BMP
images for every AVI file. After processing in the “GDV ScilLab” program a set of time dependences for
several parameters were calculated.

Connected to the GDV Camera regime was considered as reference and in the processing all
parameters for every sensor were related to the particular parameters of the connected regime. For
example, in Table 1 a set of experimental data for Area parameter is presented for the first 15 BMP files —
first 0.47 seconds of recording. 01 AVI represents connected regime, 03 — electrode in water, 04 — earth
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and 05 — antenna. In the last three columns relative numbers are presented, i.e. 03 column data divided to
01 column data etc. This type of data processing eliminated dependence on the environmental conditions
such as humidity and barometric pressure and allowed to combine different relative parameters regardless

of their absolute values.

Table 1. An example of experimental data.

.03 .04

File name: ..0l.avi water.avi earth.avi

1 (0.00 sec) 4177 3690 3837
2 (0.03 sec) 4069 3761 4142
3 (0.07 sec) 3904 3850 3991
4 (0.10 sec) 4098 3876 4029
5(0.13 sec) 3873 3873 4035
6 (0.17 sec) 3797 4062 4239
7 (0.20 sec) 3735 4025 4011
8 (0.23 sec) 3671 3960 4221
9 (0.27 sec) 3898 3901 4072
10 (0.30 sec) 3728 3959 4150
11 (0.33 sec) 3647 4018 4272
12 (0.37 sec) 3649 3901 4232
13 (0.40 sec) 3692 4086 4377
14 (0.43 sec) 3732 4063 4080
15 (0.47 sec) 3553 3980 4224

EXPERIMENTAL DATA

.05

ant.avi
3132
3138
3271
3142
3211
3064
3309
3157
3293
3215
3382
3544
3562
3546
3755

water/conn
0.88
0.92
0.99
0.95
1.00
1.07
1.08
1.08
1.00
1.06
1.10
1.07
1.11
1.09
1.12

earth/conn
0.92
1.02
1.02
0.98
1.04
1.12
1.07
1.15
1.04
1.11
1.17
1.16
1.19
1.09
1.19

ant/conn
0.75
0.77
0.84
0.77
0.83
0.81
0.89
0.86
0.84
0.86
0.93
0.97
0.96
0.95
1.06

Graphs of time dependences of experimental parameters are presented in Appendix 1. In normal
conditions the line for Area is relatively flat and variation is less than 5%. Strong trends were recorded on
Jan 20 measuring see water, on Jan 28 at the top of Roraima and on Jan 29 nearby Kukunan river for all

SENSors.

Entropy lines demonstrate more complicated behavior. In several cases dispersion of Entropy for
the Antenna sensor was very high (01-26, 01-27, 01-28, 01-29). It was the days of full moon and strong
changes of weather — on Jan 26 the day was sunny, but on Jan 27-28 it was raining for the most of the day.
Jan 29 heavy clouds were at the sky. We should remember that at these days measurements were taken at

high altitudes — from 1960 meters to 2700
meters above see level. Measurements taken
at 1000 meters altitude at sunny day on Jan
30 demonstrated “quite” time line.

So we may conclude that Antenna
Sensor is sensitive to atmospheric
conditions. Same observation was done with
this sensor by summer 2004 in the Caucasus
Mountains. Of course, this conclusion is
preliminary and needs more experimental
data to be confirmed.

For water sensor high dispersion of
data was recorded at the top of Roraima on
Jan 28 and at Kukunan river on Jan 29.
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As we see from the graph, the highest signal was recorded from water at the top of Roraima and at

Kukunan river.

Measurements of Human Energy with GDV demonstrated interesting results as well. For all
participants we recorded strong increase of all parameters at the base of Roraima. Fig.4 demonstrates
example of the data recorded nearby the ocean (01-17, 01-18, 01-19) in the Caracas (01-20), during the

trip in Grand Savanna (01-24) and at
the base of Roraima (01-26). As we
see the JS parameter from the
Diagram program has much higher
value nearby the Roraima compared to
other days. Same results were
recorded for all other people. Fig.5
illustrates the pictures of Energy Field
nearby the ocean and at the base of
Roraima.

CONCLUSION

From the experimental results
we may conclude that “5™ Element”
Sensor demonstrated interesting data
which may be related to energy
environmental conditions. Further
experiments would allow to get more
precise definitions.

HJS

oJsL
BJSR

05

-0,5

0117 01.18 0119 0120 01.24 01.26-1 01.26-2 01.27 01.28

Fig.4. GDV parameter recorded nearby the ocean (01-17,01-18,01-19)
in the Caracas (01-20), during the trip in Grand Savanna (01-24)
and at the base of Roraima (01-26).
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APPENDIX 1. VENEZUELA JANUARY 2005
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WORLD WITHOUT BLINDNESS

Korotkov K.
gdv@korotkov.ogr

Quite recently I was invited to Istanbul, together with a group of international scientists, to
participate in the First Turkish Parapsychology Conference. It was the first event of this type in Turkey,
and a very significant one. Five years ago it would have been impossible to discuss topics of reincarnation,
telepathy and precognition with an audience of 600 people on the shores of the Golden Horn, in the
shadow of Minarets and Mosques. The old, walled city of Istanbul stands on a triangular peninsula
between Europe and Asia. Sometimes as a bridge, sometimes as a barrier, Istanbul for more than 2,500
years has stood between conflicting surges of religion, culture, and imperial power. For most of those
years it was one of the most coveted cities in the world. In the modern world it became the bridge
between the West and the East. It was one of the reasons why the conference generated a lot of interest
among the public and mass-media: every major newspaper published a big article, main events were
broadcast by national TV.

This is a meaningful sign. It means that Collective Consciousness is more and more ready for the
acceptance of new ideas, ideas that we are not just physical bodies, but very complicated human beings,
and our mind has a direct influence upon our body and our life-path. Parapsychologists for two centuries
now have worked to collect data and study with a scientific approach various frontier phenomena, but
instead of serious attention, in most cases they received a negative attitude from the professionals and
curiosity from the public.

For two centuries people with unusual abilities were accepted as a strange phenomena, a type of
modern fairy-tales, a reason for dinner conversation and skeptical discussions. It is curious to know that
Uri Geller may influence the speed of a watch and bend spoons, but is it really different from the tricks of
David Copperfield? There are a lot of rumors about Philippine healers and voodoo magic, but are you
really going to abandon all your doctor's prescriptions and jump on a plane heading to nowhere? All this
may be interesting, may be intriguing, but it is far away from our practical everyday life.

So it was and so it seems to be. But now this attitude is going to change. Let us recall that we are
living in the Twenty-first century, in the New Millennium, and we are facing the approach of new
technologies, new systems of health-care, new generations of people. Babies lying in cradles at the very
same moment when you are reading this book, will be living in a different world when they will be your
age. And this world will be ruled by a New Consciousness. You do not understand? Do not believe? I
would give you just an example.

For many generations in Russia people have been developing a system of training for obtaining
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information without using the eyes. The first step in this training was based on developing intuitive
abilities to distinguish colors by touching objects with hands. Eyes usually were covered with a dense
cloth lightproof bandage. The leading principle was based on creation of a "mental screen" and projecting
outside information to this screen. You may find this idea in some Yogi texts, but in the mid 1980's this
system was independently developed by several psychologists in different parts of Russia. Unfortunately,
at that time it found neither support nor appreciation. The results were being discussed at several scientific
conferences and a couple of papers were published in the proceedings which had been distributed mostly
between the participants and now might be found only in the main Russian national libraries. The KGB
was trying to explore this useful ability for their service, but trainers were non-cooperative and
obstructive, and as revenge their training groups were just closed. In the Soviet Union everything was
under strict communist control, and this phenomena was somehow contradicting the materialistic world-
view. The most talented person, Rosa Kuleshova, had attempted to gain some popularity by reading texts
in closed envelops at public gatherings, but she was discredited by the KGB, accused of fraud and jailed.
For twenty years the phenomenon of vision without eyes was cited only in the para-psychological
almanacs, together with spiritual possession and automatic writing.

In the beginning of 1990's the Soviet Empire collapsed, giving rise to a new Geopolitical World
Order. The KGB rolled out a series of re-organizations, communist oppression was gone and a Time of
Freedom came to a suffering Russian land. And as in springtime, when the shield of ice and snow melts
away from the ground giving freedom to a myriad of greening plants and flowers emerging to the sun,
political oppression was gone like this thaw and blossoming, a lot of new ideas and approaches in science,
technologies and life came into being. By the way, our system of measuring Energy Fields has been
created in the middle of the 1990's as well.

At about that time in a little Ukrainian city, Feodosia, situated on the shore of the Black Sea;
Vjacheslav Bronnikov, a Russian psychologist, began developing his own method of mental training. (For
convenience, let us name Vjacheslav Michailovich Bronnikov hereafter as VMB). His aim was to train
children, and first of all his own son, to be able to distinguish colors without seeing the objects. At the
beginning his pupils developed abilities to distinguish colors by touching the objects with eyes closed,
later they were capable of feeling colors without touch.

"Feeling" is, of course, the wrong word for this phenomenon. With feeling we associate some
senses, like the feeling of touch or warmth. Such feeling is supported by a specialized nerve system. In the
case of vision without eyes, information is not felt, but directly projected to the brain. So it is more correct
to tell about Direct Vision (DV). We will use this term in the discussion hereafter.

After months of training, VMB has found that some children may read texts with their eyes
closed. The texts are projected to their mental screen the same way as colors. It is interesting, that the text
may have been kept in an upside-down position before the children, but they were able to see it in a
normal way.

VMB has demonstrated his unique children at various TV shows, meetings and public sessions. A
set of articles has been published in different journals all over Russia. Everybody was trying to find out
the trick, the hocus-pocus, but all attempts failed. VMB contacted scientists and several studies have been
conducted in strict laboratory conditions. Effects of Direct Vision have been totally approved.

Some interest has been generated in High Circles as well. VMB and his pupils were invited to the
Top Authorities for demonstrations. Top Authorities were impressed.

After all this VMB, in a bright mood, began dreaming about his own center in Moscow or Saint
Petersburg, where he would be able to train children, helping the blind to see and deaf to hear. But all his
pleas and letters received no official action. It was a lot of promises, a lot of meetings, but no money. And
even more than that, a set of articles was published accusing VMB of fraud, the same as it was twenty
years before.

For an ordinary person it would have been the crash of everything. But not for VMB. He has
created a program of teacher preparation for his method of training. After several years "Dr. Bronnikov's
Centers" were created in different cities of Russia and Ukraine. It was proven that this training is not an
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influence of one magician, having unique abilities, but a system of mental preparation, available for public
use.

Last summer I visited the cozy little town of Feodosia. It has a long history. Centuries ago Greek
colonists founded a city, in later centuries Genoese sailors built a fortress, then Muslims invaded the
Crimean peninsula and later Russian troops, commanded by Duke Potemkin, conquered the land. And
finally the communist leader Khrushev presented this land to the Ukraine, by that time a Soviet republic.
Who could have imagined then that after only thirty years the Soviet colossi would collapse, and the
Crimea would become part of an independent Ukrainian state.

The Bronnikov Center is situated just nearby the old fortress. VMB likes to take his guests and
dive them an excursion around the old city, along the ancient hills and impressive fortress. He may tell
you stories about underground tunnels and ancient treasures hidden during turmoil years of wars and
battles. But the most interesting subject is his own center. He has created a little fortress with a wall
around, a big conference hall at the open air, study rooms and a computer center, connected together by a
series of suspended bridges and terraces.

Every summer a lot of people from different parts of Ukraine, Russia and other countries are
coming to the Center for education and training. Some of them are future teachers, some are pupils. And
VMB with his team presents lectures, workshops and practical sessions for several different levels of
education. Every student receives attention and everyone gains new knowledge in his own abilities to
perceive the world.

We have done several research sessions with VMB students, measuring their energy fields in the
process of Direct Vision (DV). They were sitting before the computer screen with a lightproof bandage
over their eyes. We projected different pictures (e.g., a circle, a square, a bicycle, an airplane, a human
being) to the computer screen in random order and they were instructed to name the projected picture. The
images appeared in the center of the screen against a white background. Following this initial session,
randomly selected pictures and texts were offered for recognition and reading, with the concurrent
recording of dynamic BEO-grams. Despite wearing dense, lightproof cloth bandages over their eyes, the
subjects showed stable and reproducible image recognition and reading of texts in every case.

Throughout the testing period, physiologic parameters of temperature, pulse, and blood pressure
of the test subjects, measured at random as control values, remained within the normal range for the
subjects’ age and other characteristics, without showing significant change.

In the state of DV, the BEO-gram parameters for most of the test subjects had a set of specific
characteristics:

In the process of transition to the DV state we have seen the transformation of the images of the
finger’s BEO-grams. They became more jiggered and uneven, very often with sparks, coming far outside
the outer contour (Figure). This type of BEO-gram is typical for altered states of consciousness and mental
disorders (Korotkov 2001, Bundzen et al. 2002). In a number of cases, distant emission, which is
characteristic of conditions of active mental work in an altered state of consciousness, appeared on the
BEO-grams.

Time dynamics of the GDV emission had a set of features typical for most children involved in
DV. Let us look at typical graphs (fig. ) for one of the girls.

The time dynamic curve of the BEO-gram obtained from the fourth finger of subject’s left hand in
the initial state had a monotonically decreasing character, typical of stable psycho-emotional character in a
state of calm wakefulness. Then she was given the task of mental visualization of screens that were to be
individually colored. By “mental screen” we mean a “mentally conjured” visual field, existing entirely
within the mind. In this state the curves for the first screen (white) were practically horizontal, as seen
from the graphs in Figure , whereas upon passage to mental visualization of screens of different colors, the
curves gradually developed positive slopes. In the next task, of reading information from the computer
screen (Fig. , “vision” and “black dot” curves), the curves developed an ascending character.

This ascending character was typical for most children having the ability of Direct Vision. The
control group consisted of individuals without prior practice or experience in the technique of DV. Care
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was taken to insure that all methods of measurement and execution of the experimental protocol were
followed with this group, with and without lightproof bandaging of the eyes. No significant variations
were noted in measured parameters, as opposed to the features described above for the test group in the
state of DV.

After all these experiments there was no doubt that after VMB training people transform to an
Altered State of Consciousness and may keep this condition for quite a long time. This is an absolutely
unusual type of human behavior for European society. Let us hope this is a step toward the creation of a
new generation of people having much wider range of communications with the environment.

For some time I was thinking the VMB method is absolutely unique and I was presenting it this
way at lectures in different countries. But one day being on business in San Francisco I received a call.
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Fig. The dynamic curves of area for the BEO-gram obtained from the 4L finger, Spring, 2001.

"Hi, this is Mark. I had your telephone number from Sam. We have a holistic health center in New
York and would like to meet you. We are interested in your technology. Would it be possible for you to
visit us during your trip?"

We had agreeable time and on the way home I stopped in New York for several hours.

They met me at the airport and in half an hour we were in Brooklyn, where Russian names of
shops and restaurants may be found as often as English. The health center was situated in a basement of a
three-store building with a neighboring dentist office and a trade company. All members of the Center
were Russian people living in New York for twelve to twenty years. And the first thing I was offered after
coffee with cognac was the little documentary movie demonstrating results of their work.

In the TV reportage a little performance of children trained by Mark Komissarov was presented.
Children of different age, having tight bandages over their eyes, were reading books, boxing, jumping
from chair to chair, playing ball. The next task was to find the coin hidden under a cup among ten similar
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cups. After ten seconds of concentration a thirteen or fourteen year old girl overturned one of the cups -
and a coin was there. In a next session a boy was asked to find a king among twenty cards lying on the
table. Again after seconds of concentration he performed the task without mistake.

When the movie was over Mark told his story.

He was a normal engineer interested in his job, but not in paranormal phenomena. He never
believed in them. But then one day he had a clear vision of a coming situation. After three days it became
a reality. Mark was surprised, but decided it to be an accident. In two weeks he had another vision of a car
crash caused by a yellow truck and delayed his planned car trip for an hour. On the road he got into a
traffic jam, and slowly passing by the crossing he saw five cars smashed in a tragic crash. Firemen were
just finishing extinguishing fire on burning cars. The center of this tragedy was an overturned yellow
truck.

After all this Mark had to make a decision: either forget all this as a nightmare and proceed with
routine life or accept the challenge. He has chosen the latter. It was his step into the world of Frontier
Science, the world of mysteries in everyday reality. After several years of self-development he started the
training courses for children with pure vision. At the very first lesson some of his young students began
reading with eyes closed under a dense bandage. This ability for Mark was just the first step in training.
Now they may play ball, jump from one chair to another, and even read from a closed book. In five years
Mark was able to train almost a hundred people ranging in age from four to seventy-two years. Together
with "paranormal”" abilities they have tremendously increased their concentration and ability to gain
information. Anyone can visit the little Brooklyn office of OLMA Company and participate in training.
Their doors are open. (Tel (718) 5134186).

Why do we always refer to children? This training may help mature people as well, but the
progress would be much slower. Children's brains are in the process of formation: every new information,
every new ability generates formation of new connections in the neuronal network. The more complicated
the information, the more complex the network. Simple training forms simple people. Repetition allows
fixing formed network connections.

The next factor - children like to play. For them DV training is very interesting, it is a type of a
play with clear goals and competition: who may faster find the coin, hidden under one of a dozen cups?

Training developed by Vjacheslav Bronnikov and Mark Komissarov may have tremendous
implications for the life of millions of people. First of all these are blind and pure vision people - at least
several million. We see with our brain, and the eyes are but a device for transition of visual information to
the brain. The eye transforms light waves of different frequency to the nervous impulses that are processed
by the visual cortex. In Direct Vision this information comes directly to the brain, without participation of
the eyes. But this is not just visual information. Children of Mark Komissarov may find hidden subjects
and even look back to the past. So it is not just comprehension of the light by skin? It is really direct
acceptance of information from some space. It seems to be, that information exists in space as a separated
unity, as an informational field, and somehow people may get access to these fields. At the moment we
may only collect experimental data and formulate some abstract hypothesis. We need detailed research
projects to understand more deeply, to create hypotheses and then check them in experiments. Let us hope
in the near future to have some findings that would allow starting the project.

Is it not a magic tool that would allow to gain information without boring hours of learning? In
schools teachers would pay more attention to the development of creativity and training grammatical rules
without spending most of the time in just learning by rote memorization. At the moment it is difficult to
predict all the consequences of this line of Human development. It is very important that many years of
the development of this type of training have demonstrated its highly beneficial effect for the health and
well being of children. Even if they would not use Direct Vision ability in their everyday life.

From the scientific point of view we may infer the existence of a specific bioenergy state that
includes the process of perceiving information through DV; however, further research is needed to
determine the psychophysical mechanisms involved in mastering the capacity for DV. Some hypothetical
mechanisms include:
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1. Development of a bioenergy state that is accompanied by specific, trainable aspects of
subsensory perception of information, which together periodically undergo short-term transition into an
altered state of consciousness that includes the generation of scanning fields in the sensory realm. This
mechanism might be defined as the substrate—field mechanism.

2. Formation during training of a specialized state in which the sensory system of the trainee
becomes linked to the surrounding environment, with the capacity for direct perception of information
across a wide range of the visible electromagnetic spectrum This mechanism might be termed the eidos-
mechanism, by analogy with the eidos concept of Plato, which refers to a transcedental idea whose form is
imperfectly imitated by its earthly representation, as with the shadows on the wall of the cave in Plato's
Republic.

Results described here are the first steps in a more comprehensive exploration of altered states of
consciousness through the detection of mechanisms by which DV can be achieved. The experience gained
so far shows that the techniques developed both by Bronnikov and Komissarov accurately utilize an innate
capability of children for DV, and exert a positive influence on their psycho-somatic state. It is important
to note that this technique is independent of the tutor who utilizes it, since dozens of children at various
centers have been successfully trained in DV.

This technique creates new opportunities for millions of blind children and those with weak
vision. "World Without Blindness" should be an international program that introduces and trains
interested individuals in the DV technique.

Clearly, thorough understanding of both the physical and physiological mechanisms of DV will
require several lines of research, including the testing of larger populations. The present findings imply
that future research should first map the bioelectrography of the brain, so as to better correlate these
findings with known electrophysiological variables. The ongoing scientific observation, assessment, and
characterization of novel interactions of the human being with the environment can raise new challenges
and insights into the mechanisms by which humans experience altered states of consciousness.

A GDV COMPARISON OF HUMAN ENERGY FIELDS BEFORE AND
AFTER STIMULATION OF DR. C. NORMAN SHEALY’S RINGS OF
FIRE, EARTH, WATER, AIR, AND CRYSTAL

Haydon B.A.
barbah@dnet.net

THE RESEARCH PROJECT

The objective of this research was to detect any change in the human energy field of the body
after the stimulation of Dr. Shealy’s Rings of Fire, Earth, Water, Air, and Crystal. A control group of
sham, non-acupuncture points was also administered. The acupuncture points were stimulated electrically
using the SheLi Tens Stimulator. The Gas Discharged Visualization (BEO-GDV) device was used to
measure the change in the human energy field. This study used a comparison of the five rings, plus the
control group of points to examine the respective human energy field as displayed by the photon emission
of the electrical magnetic field on the BEO-GDV.

Working with engineers, Dr. Shealy has been introducing various versions of the TENS
(Transcutaneous Electrical Nerve Stimulator) units for pain control since 1971. Many versions of the
TENS unit exist today and have multiple applications in modern medicine. Most TENS units emit square
wave pulses of 2 to 100 Hz and a maximum current of 60 milliamps [1]. However, the beginning TENS
did not produce the effects for the desired quality of stimulation in working with the Shealy Rings of
acupuncture points. Depending on the frequency or wavelength used, different effects occur. Bone
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stimulation to repair a fracture or muscle stimulation for pain control requires different frequencies from
the wavelength needed to stimulate acupuncture points to stimulate hormones in the body. This study
used the SheLi Gigatens, the instrument developed and used by Dr. Shealy in his studies to stimulate
acupuncture points.

Dr. Shealy discovered and defined the naturally existing circuits with specific acupuncture points
and named these circuits after the five basic elements of fire, air, water, earth, and crystal. He has a patent
on all of these processes. Each ring is comprised of 12 to 13 points. Through his research Dr. Shealy has
shown statistically significant results utilizing the acupuncture points in his rings [2].

STUDY DESIGN, METHODS, AND TECHNIQUES

The object of this research effort is to show any change, as measured by the GDV [3], in the
human energy field of the subjects after administration on each of the five rings after a one time
stimulation. A health questionnaire and Symptom Index were administered to determine the health status
prior to beginning the study.

Only one ring was administered on a given day for each volunteer. The order of the administration
of the rings and control was random for all participants. The participant was asked to return for a different
ring to be administered and tested once every week. The distance of one week was to preclude any
confounding effects of the previous stimulation in the study. Ideally, they would be able to return at the
same time each day for testing which and most subjects were able to accommodate. Past studies with the
GDV state that it is best to test participants at the same time and same conditions for consistent and
accurate results of the energy field.

After the stimulation was completed with the SheLi TENS, the energy field was again tested using
the GDV after a 20 minute equalizing period, following the same technique as the baseline. Previous
research has suggested that after a stimulus has been applied, the human energy field changes with time.

All subjects were volunteers. Eighty clinically healthy individuals, ranging from age 21 to 80
years of age were available for testing. Sixty of the participants were in the age range of 45 to 65;
however, there were a few subjects in the twenties, thirties, seventies, and eighties. Twenty-three of the
volunteers were male and fifty-seven were female. There was a variety of educational background. It
ranges from high school level to PhD.

Not all of the subjects completed the whole set of six tests. Sixty-one participants completed the
Ring of Fire and control test. Fifty-nine participants completed Ring of Water. Fifty-seven completed
Ring of Earth. Fifty-six completed the Ring of Air, and fifty-five participants completed the Ring of
Crystal. Over 30 subjects completed the whole set of the five rings and a set of sham points.

DATA ANALYSIS

The first set of data to be discussed is the paired t-test in which the JS integer for the right and left
hand before stimulation were compared to the right and left hand after stimulation. See Table 1 for
summary. The analysis of the JS Integer was chosen because it reflects the cumulative change of the
fractal coefficient in the electromagnetic field. A statistically significant change is defined as p<.05.

Table 1. An overview of the data analysis in the paired t-test.
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Left hand Right hand Left hand Right hand
Without filter Without filter With filter With filter
Ring of Water Yes p<.05 Yes p<.001 No No
Ring of Fire No No No No
Ring of Crystal Yes p<.05 Yes p<.01 Yes p=.05 No
Ring of Earth Yes p<.001 Yes p<.05 No Yes p<.01
Ring of Air Yes p<.001 Yes <.001 No No
Control No No No No
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Fig.1 shows the percent change in
JS value toward the balance point. This is
a measurement of how far the initial JS
value moves toward the balance point.
From this chart is it easily seen that the
Ring of Fire (2nd from left) has the
greatest pull toward a balance point (most
effective) with the Ring of Water (1st set)
a close second. The Ring of Earth (3rd
from left) is third in line for this effect.
The Rings of Crystal (4th from left) and
Control (far right) have no such effect in
any instance. In the Rings of Water, Fire
and Air, the change without filter was
significantly greater than with filter. The
Ring of Earth showed no difference
between with and without a filter.

% Charmge in 5 Walue Toward Balance Point

DJZ_LH_wo_Fllkr
WS R H _wo Fllk

OJZ_LH_willl_Flker
OJZ R H_wlih_Flkr

A further analysis of the numbers
done by the statistician, Dr. Paul
Thomlinson, indicated that very few  Figure 1. Percent Change in JS value toward the balance point.
volunteers fell out of the normal range,
usually 1 or 2 in any group. Therefore, it was impossible to evaluate the theory that the more out of range
from the normal value, the greater the change toward the normal values. Participants in the study, across
all conditions (i.e., pretest, posttest, control, all six rings, each hand, and each filter setting) demonstrated
extraordinary consistency in their energy readings, with nearly all readings falling within the normal range
(i.e., -0.6 to +1.0). Clearly, this data set, drawn as it was from very healthy persons, is characterized by
the statistical condition known as ‘restriction of range.” That is, there is so little variability in the range of
energy readings that any significant changes from pre- to posttest, or any significant differences between
left and right hands are essentially precluded.

DISCUSSION AND CONCLUSIONS

In the Ring of Fire, there was no statistically significant change (p<.05) with or without a filter in
the readings before and after stimulation of the average value as shown in the paired t-test. However, the
graph shows stimulation of this ring creates the most significant change when compared to all the other
rings. This is due to the “balance point” being right in the middle of the sample, where half of the people
went up in JS value and the other half went down, thus canceling any change on the average JS value.
This concurs with Dr. Shealy’s research which indicates that the Ring of Fire is the most important ring,
as it raises DHEA to a normal level in the body.

The other oddity between the paired t-test and the graphs occurs with the Ring of Crystal. The
paired t-test is statistically significant on the left and right hand without a filter, as well as with a filter on
the left hand. Here, we surmise that the “balance point” would be well above the starting JS value for our
sample, since the average value went up for all participants. Dr. Shealy’s research demonstrates that the
Ring of Crystal removes free radicals from the body. This implies that everyone moves in the same
direction. In fact, this research demonstrates that, on average, everyone moves up on JS value. If indeed
there exists a balance point for this graph it is not determinable from our sample, since there is entirely too
much variation in the data to extrapolate and point beyond the range of the data.

Generally speaking, the changes in all the numbers were higher in the “without filter” data than
the “with filter” data. The filter definitely did eliminate something in its data. Exactly what this subtle
energy is, merits more study in this researcher’s opinion.
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The GDV camera can be an excellent biofeedback tool. The volunteers revealed it in the
interaction and responses. Everyone wanted copies of the testing and was anticipating the change in his
before and after graphs. This suggests that, if one physically sees the feedback, he may be able to create a
lifestyle that contributes to better mental and physical health. It might also enhance better health to see the
change before and after such activities as hypnotherapy, exercise, or massage therapy.

The GDV technique is non-invasive and painless; however, the major drawback is finding
someone properly trained in its use and interpretation. The GDV tells how the person is reacting to an
illness or stressful situation either with a surge or reduced level of energy in that area. However, high and
low levels of energy mean different things for different individuals. Just like a headache has a multitude of
meanings as a symptom, low or high energy in the body can mean many things. The energy field is
constantly in motion and many readings over different times are needed to determine any consistency of
the pattern for each individual.

While the initial approach focused on the change of the average JS value, the final analysis
showed that the most significant effect for all rings except the Ring of Crystal was a movement of the
reading toward what we have defined as a balance point. So on average, those who started out above this
JS value were pulled down toward it, and those who started out below this value were pulled up toward it.
For the Ring of Crystal all subjects were pulled up in JS value on average. All the other rings were
stimulating the body for a specific chemical or hormone, whereas the Ring of Crystal was removing free
radicals from the body. Therefore, the most significant result of this study was this movement toward
homeostasis in the body for all rings, not just an overall increase or decrease in average value as was
initially thought.

The experiment did show an electromagnetic change from the before and after data sets in all
cases; however, the range varied from ring to ring as described in the data analysis. Except for the Ring of
Fire and the control group, statistically significant differences (p<0.05) were found in all rings without a
filter. In the Ring of Fire, the standard deviation is almost twice that of any other ring, which may suggest
that the reason the Ring of Fire did not show a significant statistical change was because of that variance.
The mean in this analysis did show the Ring of Fire was the most volatile of all the rings. Changes did
occur in the filter analysis of the Rings of Fire, Water, and Air, however, not at the standard statistical
norm of p<0.05.

The data presented in this study is merely a capture in a moment in time. However, a realistic
conclusion to be drawn from this study is that the electromagnetic field may be much more important to
health and growth process than previously suspected. An imbalance or distortion in the field could
eventually indicate a potential disease in the psychological or physical body. Balancing these distortions
would bring about healing and/or prevent illness in the physical body. Knowing where one’s field lies
gives valuable information to maintaining and evaluating good health. The researcher concludes that this
feedback is the greatest advantage of the BEO-GDV. If one can visually see a picture of himself, it can
help validate a feeling about a treatment he has received, such as massage therapy, healing touch, etc. The
BEO-GDV has a tremendous potential in its use in Complementary Alternative Modalities.

Further research and refined applications are needed to validate this tool in medicine. One must
be reminded that BEO-GDV in not the tool to use for a diagnosis. It only gives the user information that
something exists in the electromagnetic field that warrants further investigation; or that the measurement
reflects that the field appears in balance based on the normal values learned in previous studies.

The GDV device offers numerous ways to compare and conduct an analysis of the numbers within
all the parameters discussed in the earlier sections. This lends itself to a detailed analysis and the potential
for several papers to emerge from this research, although it is very important to have a diligent practitioner
in the approach for the interpretation of data. This study provides a basis and lays the groundwork for
more intensive studies comparing the change in the energy field before and after stimulation of Dr.
Shealy’s Rings of Fire, Earth, Water, Air and Crystal.
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MODEL OF CONNECTION OF THE GAS DISCHARGE IMAGES WITH
THE HUMAN CONSCIOUSNESS

Krizhanovsky E.V., Korotkina S.A.
edward@EK9247.spb.edu

Neurophysiologists have long reflected on possible quantum mechanisms related to the brain
activity. The classic of the neurophysiology John Eccles wrote a lot of papers on this subject. But later
new ideas were suggested, in particular connected with the names of Hameroff and Penrose.

The pioneer work of Hameroff [1] was about peculiar computations that take place in the so called
microtubules of the cytoskeleton. The microtubules constitute an important part of the cell “skeleton”.
They can be found in cells of all organisms, with the exception of certain bacteria and algae. Microtubule
is a hollow cylinder tube about 25 nanometers in diameter. It consists of subunits — the tubulins. The
tubulins are dimer molecules, which means that they can exist in at least two spatial configurations
(conformations). The “transition from one place to another” of a single electron is enough for the
“switching” of the conformations. The surface of a microtubule consists of the tubulins which are
positioned in the points of the regular lattice. The configuration of a tubulin depends on the configuration
of the adjacent tubulins. Thus, the image of a natural cellular automation is formed.

These computations in turn influence the transmission of signals between the neurons.

Roger Penrose gave this idea of a quantum intellect a more physically formalized model of
“consciousness” [2].

In the most generalized way the model of the “physics of consciousness” created by Hameroff and
Penrose is the following. On the grounds of indirect experimental data and a number of physical
considerations we assume that the tubulins of the microtubules are capable of forming large-scale coherent
quantum systems. In other words, a large collection of tubulins may lead a “quantum existence” for a
certain period of time and then transfer to the classical state by way of a non-computational OR procedure
(“operational reduction”). This very transition is the “consciousness moment” or the “elementary factor of
the sensory experience” according to the terminology used by the philosopher Whitehead. The flow of
such events forms the “consciousness flow” that is subjectively sensed by human beings. Therefore, all the
processes of the neurons of the brain are “shadows” of the truly important quantum processes or the
“operational reduction” in the microtubules [2, 3].

According to the Penrose formula that connects the average “quantum life” span of the system with
its “gravitational energy”, and the data of several neurophysiology experiments, the average number of
tubulins that are in the associated state during the realization of the “consciousness moment” is estimated
as one billion. According to the estimations, a thousand neurons are more than enough for that. More
subtle analysis brings us to the “orchestrated OR” model, which also includes the MAP proteins that
connect the microtubules with each other. The number of such events taking place in the human brain can
reach hundreds of millions per second [2-5].
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Thus, the “quantum phenomena” that characterize the “consciousness moments” influence the
transmission of signals between the neurons. The
changes in the signals may influence the
distribution of signals in the CNS (central nervous
system) and the peripheral nervous system.

Therefore, according to our conception of
the role of the human nervous system in the o ¥ 9,
formation of the glow of the skin in high intensity "
electromagnetic field [6], the final structure of the
solution, determining the model of the action
potential distribution in the nerve fibers,
determines the existence of the ATP diffusion
streams in the effectors zones (i.e. characterizes
the probability of existence of electrons near this
area of activity) and therefore determines the
nature of the glow of the certain area of skin in the
high intensity EMF.
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Fig.1. Cytosketelon inside the neurons. Schematic sketch of the synapses
with the microtubules and other cytoskeletal structures.

Fig. 2. Operation model of the “cellular
automation” in a microtubule. The tubulins
in various conformations are depicted in
black and white. The “grey” tubulins (their
number increases from the 3rd to the 6th
patterns) are a collection of tubulins in a
quantum coherent superposition. The 1-5
stages show the growth of the collection
up to the moment of the objective
reduction (OR), after which a new
classical automation’s state (7) is formed.
The transfer from 6 to 7 is associated with
the “consciousness moment”.
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In particular, during the
investigation of the intellectual activity
processes (problem solving) that was
conducted by the authors on the
students of St. Petersburg Regional
University of A.S. Pushkin certain
correlations between the GDV-grams’
parameters and the successfulness of the problem solving
were discovered. Apparently, the talent for the

intellectual activity makes the objective reduction more
probable and, therefore, according to the above-mentioned
assumption, increases the probability of change of the
fingers’ GDV-grams’ form during the intellectual activity.
For instance, it is typical to observe significant changes of the
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Fig.3. Dynamics of change of the form of the GDV-grams of a
student in the process of intellectual activity.
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GDV-grams of the fingers of students who successfully coped with the task (the upper image) and minor
changes of the form of the GDV-grams of students who were less successful (the lower image).

Therefore, it is probable that the transfer from the initial to the final state is the result of
successive objective reductions, and in the first case (the upper image) the number of reductions is much
bigger than in the second case.
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APPLIED KINESIOLOGY — USE AFTER DEATH

Kuznetsova O., Kuznetsov Y.

State Institute of Advanced Medical Studies, Municipal Pathology Anatomic department, Novokuznetsk
ok@online.kuzbass.ru

The main phenomenon of the Applied Kinesiology is the muscular weakness arising at the
moment of a touching to a pathological zone. It is «therapy localization» (TL), described by G.
Goodheart [2], can be found both among people and animals: weakening of a muscle of the person, which
was used for a surrogate testing. Similiar surrogate test was used in Y. Omura bi-digital O-ring test [3]
and P. Nogier auriculo-cardial reflex [4]. Thus this phenomenon is universal one for all living beings on
the Earth.

Different religions say that human being’s soul is present near the dead body for several days.
Indian and Tibet philosophies consider that thin bodies (ether and astral) are retained ( i.e. don’t die) when
a physical body dies.

We tried to test cadavers in various after death periods. At first this idea seemed to be absurd but
even the first results we got surprised us. The investigation was conducted in municipal Pathology-
Anatomical and Jurisprudence Medicine Department.

MATERIAL 16 cadavers were examined in various after death periods, which ranged from 3 to
72 hours, and 2 embalmed unknown cadavers and held for being recognized for the period of 3 months.
Dead people were 27 - 74 years old. Tester did not know the diagnosis. The death of 7 people was caused
by cardiovascular pathology, 3 - by lung pathology, 2 people died because of cancer, the death of 2 people
was caused by hepatic cirrhosis. Investigation of strength of a nurse indicator muscle was used for
surrogate tasting. The nurse wasn't told about the cause of death and the gist of the method.

PROTOCOL 1. Therapy localization of internal organs area (liver, heart, lungs etc.), various
zones of the head. Sometimes the nurse touched the table made of stone, on which the cadaver was lying.
The doctor stood behind and wasn't able to see where the palm was put. 2. Testing of hystological slides.
The weak muscle became stronger if the result was positive.

In 14 cases TL was revealed both through the skin and directly on an open organ. For example, if
the death was caused by liver coma, TL was positive when the palm was put on the liver zone and then
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after the dissection. . We could see the most obvious examples of TL for those organs and tissues, the
pathology of which was the reason of death. In 2 cases to resuscitate the patients the defibrillation of heart
ventricles with a strong electrical discharge was conducted and TL revealed on the very place of the
electrical mark, i.e. on the place of the contact with electrode. Positive TL became a negative one, when
the cadaver was grounded with a copper cable. In all cases histological investigation confirmed the results
of the muscle tasting except small details .

DISCUSSION As far as we know the similar investigation was conducted for the first time. It
shows that death doesn’t come at once. The process of death (becoming dead ) leads to a gradual lowering
of electrical activity, which can be connected with low energetic reactions in analogy with cold B-decay
[3]. Physical chemistry confirms the fact that nucleic acids (physical body) have the same chemical
composition in a living and dead body. That’s why the mystery of life is not concluded in the structure,
but in information- energetic mechanism [6]. Transport system of blood transfers electrons from external
media through lungs to tissues and organs, but there is one more part of this system - intracellular
cytochrom, providing movement of electrons and nucleus of cell and mitochondries [7]. After stopping of
breathing and blood circulation intercellular energetic processes can continue for a long period of time. J.
Niboyet found the same reduced electric-skin resistance in acupuncture points after death as in living body
[8]. R. Shenberg showed that electric-skin resistance of acupuncture points in embalmed cadavers was 10
times lower than in surrounding tissue [9]. Energetic connections between certain teeth and acupuncture
channels was demonstrated in 9 cadavers (3-6 days after death), during irritation of each tooth by
electrical charge, change of electric-skin resistance in points of associated channel was observed [10].

Oriental philosophy speaks about energetic bodies, which don’t disappear after death. In old days
Russian people believed that a soul goes around body to 6 days and 3 days more - around native village,
and in 40 days it leaves the Earth. Similar periods are mentioned in other religions for example in
Buddizm. Many peoples have tradition to worship relic of saint’s body which have special energetic
influence upon people. Already after experiences we have learned about prof. K. Korotkov researches,
who studied a Gas Discharge Visualization Technique (Kirlian Effect) in died people. As a result of these
researches it is shown, that is not present principal difference between a luminescence of alive and dead
bodies, but also correlation between the reason of death and character of change of a luminescence is
found out. The recognition of the author is remarkable, that the received data have not coincided with TL
is connected probably not only with the receptors of nervous system, but with wave processes in human
body which form an energetic field, surrounding the physical body. Our results once more prove the
competence of esotheric notions despite to scepticism of the official science
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A CORRELATION ANALYSIS BETWEEN FOUR ENERGY FIELD
SCANNING DEVICES AND CONSCIOUS PERCEPTION OF BODILY
ISSUES

Abadi M., Streeter T., Ulanowsky D.

The Center for Human Energy Field Research, Exeter

INTRODUCTION

The medical community is continually seeking new methodsto better understand the mechanism
of disease. One arcaof increased interest is the study of the electromagneticfields generated by the body as
a measure of internal physical and mental health state. Medical analysis has long used information gleaned
from electrical activity of the body to aid in diagnosis, for example Electro Encephalography (EEG).
There is some suggestion that field measurements taken outside the body are often more indicative of
events taking place within the body than are standard electrical measurements taken at the skin surface
(Oschmann, 2000).

This study employs four commercially available technologies (GDV, ESM, PIP & RFI) that are
currently used by researchers and practitioners to measure the ‘energetic’ parameters of clients. Each of
the devices has evidence from case studies, that has been able to demonstrate the possibility of identifying
areas of physical and mental imbalance from scans. To date however only GDV has published research in
peer review journals (Bundzen et al 2002 and Dobson et al 2000). This is the first study of its kind
investigating the relationship between the results from four different scanners.

MATERIALS AND METHODS

The four devices comprise: Gas Discharge Visualisation (GDV), Electro Scanning Method
(ESM), Polycontrast Interference Photography (PIP) and Resonant Field Imaging (RFI). Each device
delivers the information in different formats. Both RFI and ESM provide raw data (frequencies), which in
the case of RFI is then used to build up an image, whereas in ESM no computer software is involved and
the raw data is used in analysis. With PIP, the process of data collection and image creation is automated.
GDV builds up an image based on readings taken at the fingertips.

10 participants were chance selected; each requested to complete a body perception questionnaire,
in which they identified current and past health issues. The four scanning sessions for each participant
took place on the same day and in the same order. The scans were interpreted by experts using qualitative
analysis and compared to the health data from the client questionnaire.

RESULTS

The results of this pilot study would seem to indicate a link between the energy fields identified by
these scanning technologies and client health state. Of the four devices used each showed some capacity to
detect imbalances around sites of known physical imbalance.

Another aspect of this study was exploring the validity of each device by comparison with each
other. The analysis proved difficult and the results were mixed. Relationships were identified with PIP,

RFI and GDV although less so with ESM.
In some part, this could be due to the specific
scanning pattern conducted with ESM as observation of
improved correspondence was seen when scanning the .
Technical difficulties were experienced with the i I ls

GDV system, resulting in only four cases scanned. A clear LA 8 B eelride
relationship was indicated between overall health state e a”mDm'e:;,;"pﬂuu?dhﬂp;{':ﬁ;ﬁa”h“Eﬂ'mm}
perceived by the client and the observed energy states in

same 17 sites as RFI analysis.
Gas Discharge Visualisation (GDV)
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the GDV aura scans. Furthermore GDV demonstrated some ability to correlate specific sites of imbalance.

Electro Scanning Method (ESM)
A;/; 6 7fsfhn nfbohers s
!

regions scanned, although deviations were slight and
thus created difficulty in identifying significant
associations. Only case studies 1 and 5, in which all
but two regions were identified as balanced could a
significant  association be identified.  Greater Regin
relationship was identified when scanning pattern ESM and RF readings of Case Study 2 at 17 body sites
followed RFI model (17 body regions)

Polycontrast Interference Photography

ESM indicated some degree of imbalance in
e BB

B oB o

ESM/RFI resling

(PIP)

As with GDV, PIP provides good association
between overall health state and the energy field scan.

Furthermore some good identification of
specific issues for examples knee pain in arthritis case
(case Study 10) and knee pain (case Study 6) can be PIP scans: client in generally good health (left scan) and
clearly seen. poorer health right)

Resonant Field Imaging (RFT)

The relationship was evident between RFI, client
perception and the other devices. However there was some
conflict where one client thought to be in good physical
health did not appear so with RFI analysis as the images
show below. Congestions might indicate issues yet to
develop symptomatically.

CONCLUSIONS

There is clear qualitative evidence from this study —)
that these devices can go some way to identifying areas of \,.. ""ti.ﬁ,
imbalance. This gives argument for developing more &~ ° |

g
S 8

integrated and non-invasive approaches of assessing health i+ ) -
states. Future studies should attempt to establish scanning Y l .l
protocols, which might ensure reliability and consistency 4,‘ -f B
whilst at the same time as allowing for the fact that these RLS

RFI chart of Case studies 3 [generally unhealthy) and 8

devices are detecting continually varying data at different fenarminy Ry

levels and therefore leading to variations in their results.

Future research should explore the concurrent validity of

each of the systems against already established measures of psychological and physiological health.

However, at present the authors are unaware of such systems and hope that this study will act as a

stimulus for further investigations in this area. It also seems important for benchmarks to be established by

gathering data on ‘healthy’ case studies with whom known out of balance cases can be compared.
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REGISTRATION OF THE CHANGES OF THE WATER STRUCTURE-
THERMODYNAMICAL CHARACTERISTICS AT DIFFERENT
TEMPERATURES USING THE GAS DISCHARGE VISUALIZATION
TECHNIQUE

Firsov A.A., Schevelev M.I., Ascheulov A.U.

Voronezh State Pedagogical Uninversity dryunchik@rambler.ru

Today the generally accepted water model is the four-pole one, which states that the electric
charges of a water molecule are positioned in the vertices of a tetrahedron. The two negative poles are
created by the surplus of the electron density near the unshared electron pairs; the two positive poles — by
its deficit near the protons. The specified model is consistent with the models derived from and based
upon the molecule orbital theory, the electron density distribution theory, etc. [1]. The tetrahedral
orientation of the positioning of the electric charges is caused by the distribution of the electron density on
the four hybrid sp’ -orbitals.

Liquid water is characterized by substantial intermolecular forces due to the hydrogen bonds,
which result in association and specific structure. Let us consider the ascertainment of the tetrahedral
surrounding of the molecule as a starting point of the structure study. It is assumed that, as in the structure
of ice, three neighbors of every molecule of liquid water are situated in one layer and further from this
molecule than the fourth one from the adjacent layer. This assumption agrees with the results obtained by
Samoilov [2]: every water molecule of an ice-like carcass forms one dissymmetrical (strong) and three
centrosymmetrical (weaker) bonds. The bonds of the first type are formed between the molecules of the
adjacent layers, the bonds of the second type — between the molecules of the same layer.

Today there are two principal models of liquid water. According to the homogeneous structure
model the interstices of the ice-like tetrahedral structure are partly filled with the water molecules. This is
physically possible due to the conception of the hydrophobization of the water molecules in the interstices
of the ice-like carcass owing to the high-level field symmetry, which makes formation of the directed
bonds difficult. The Frank and Yang-Wenn model [3] is classed as a heterogeneous structure model. It is
based upon the notion of “flickering clusters”, where some water molecules are bound by the hydrogen
bonds while others are found as monomers. At room temperature the clusters are formed by no more than
2/3 of the total number of the water molecules. Their lifetime is 10™'° to 107" sec. Later the cluster
disintegrates. According to the infrared spectroscopy results, at 20°C the average amount of molecules in a
cluster is 90. Raising temperature results in thermal motion which breaks the hydrogen bonds and thus
corrupts the order.

Under the influence of the alternating-sign electric field the clusters perform precessional
oscillations. As a result the liquid goes from the homogeneous state to the volume-heterogencous
dielectric state; the latter may be the cause of the electric field distortion observed nearby [4].

The investigations were carried out by use of the GDV Camera and the device for the sliding gas
discharge study, suggested by Dr. Konstantin Korotkov. The obtained images were processed by the K-
drop program, which enables the analysis of the general parameters of the liquid-phase subjects’ images.
We chose the following indices as the GDV-grams’ parameters in the course of the experiment and image
processing: glow area, overall brightness and fractality. This choice was based upon maximal
informativeness of these parameters in the course of the GDV-grams processing.

Correlation between theory and the experimental results was very accurate.

The GDV-grams of distilled water at various temperatures reveal a distinct pattern (see fig.1). At
zero temperature almost all the hydrogen bonds remain intact, despite the transition of the water to the
liquid phase. This fact can be interpreted in the following way. The structure of the liquid is nearly as
stable as the structure of the ice. The clusters are so densely packed as to disable their precession. GDV-
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grams obtained at this temperature have notably small values of the parameters. During the heating a
considerable amount of the hydrogen bonds is broken. The clusters obtain “freedom of action”, and their
precession in the alternating electric field exerts a strong influence upon it. The values of the GDV-grams’
parameters rise steeply. Further temperature increase leads to more hydrogen bonds breaks, and the
clusters decrease in size, while their influence on the external electric field lessens. It can be observed by
the smooth monotone decrease of the functions that interpolate experimental data, which can be seen on
the graphs of the above mentioned parameters against temperature. When the argument approaches 80°C,
the function becomes a horizontal line which indicates that almost all the hydrogen bonds are broken and
the liquid is in the homogeneous state.

» . '
0°C 10°C 20°C 30°C 40°C 50°C 60°C
Fig.1 GDV-grams of distilled water at various temperatures
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THE STUDY OF INFLUENCE OF BAE SYNERGY CREAM ON HUMAN
PSYCOEMOTIONAL STATE BY GDV-GRAPHY AND POMS TEST

*Krizhanovsky E., "Lim Kwong Choong

"KTI Association, edward @EK9247.spb.edu
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The present report has the purpose to present the results of the research for revealing influence of
BAE Synergy Cream and compare ones with influence of other creams.

Three groups of volunteers with six-seven people in each group have been investigated to detect
their reactions to influence of BAE Synergy Cream and another two types of Creams by famous producer
(Moisturizing Cream 1 and Whitening Cream 2). Each group was used only one type of cream: Group 1 —
BAE Synergy Cream; Group 2 - Moisturizing Cream 1; Group 3 - Whitening Cream 2.

The experiments were done in two stages. At the first stage volunteers were subjected to the
POMS test and the GDV-graphy of their fingers were obtained at the end of each week during six week.

At the second stage Creams are applied on the subjects’ hands each day morning for seven weeks.
At the end of each week volunteers also passed the POMS test and the GDV-graphy of their fingers.

Results of measurement of the GDV parameter Activity factor have significant changes after
taking BAE Synergy Cream (fig. 1). Significance was shown using Sign and Wilkoxson statistical
methods of analysis. So GDV Activity factor have clear tendency to decrease.

From Fig. 2 and 3 it can be seen that after applying Moisturizing Cream 1 and Whitening Cream 2
respectively, the Activity factor have a tendency to decrease, but the results are not as significant as
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compared to BAE Synergy Cream. Also the coefficient characterized the angle of inclination of tendency
to decrease is essential high (0.123) in case of BAE Synergy Cream than other two creams (0.045 in case
of Moisturizing Cream 1 and 0.089 in case of Whitening Cream 2).

Box & Whisker Plot for BAE Synergy Cream
GDV Activity = 6.216-0.1226*x
Box & Whisker Plot

o Mean = 5.5821-0.0451"x
GDV Stress factor

GDV Stress Factor

< Mean Mean
z 1 3 5 7 9 1 13 % ;S.EQG“SE z 1 3 5 7 9 " 13 :%k ;SZS'SE
Weeks Weeks
Fig.1. Changes of GDV Activity factor after Fig.2. Changes of GDV Activity factor
applying of BAE Synergy Cream in time (weeks). after applying of Moisturizing Cream 1.

Box & Whisker Plot  for Cream 2
GDV Stress = 4.9551-0.0886*x Box & Whisker Plot for Tension-Anxiety
9 Mean = 39.6288-0.2185*x

GDV Stress Factor

Tension-Anxiety

Fig.3. Changes of GDV Activity factor Fig.4. Changes of Tension-Anxiety index
after applying of Whitening Cream 2. after applying of BAE Synergy Cream.

Most significant changes revealed by the POMS test after taking BAE Synergy Cream are
represented in Fig.4. It was shown that Tension-Anxiety index of subjects is reducing after taking of BAE
Synergy Cream.

In the case of Moisturizing Cream 1, there is no any significant change in Tension-Anxiety index
(Fig.5). In the case of Whitening Cream 2, we have even tendency for the Tension-Anxiety index to
increase (fig.6).

Other POMS parameters did not show any significant changes on the subjects after undergoing the
creams test.

CONCLUSIONS
BAE Synergy Cream has the ability to reduce stress level, as demonstrated in the GDV Activity factor,
and Tension-Anxiety index of the POMS Test.

o Whitening Cream 2 and Moisturizing Cream 1 did not show the same result, which indicate that
BAE Synergy Cream is more effective, as defined in the framework of POMS and GDV tests.
o Regular applying of BAE Synergy Cream can reduce tension as well as improve the state of

nervous system.
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o Regular applying of BAE Synergy Cream can reduce tension and improve psycho-physiological
state.

. Recommended period of time of regular applying of BAE Synergy Cream to achieve most
significant result is six weeks.

Box & Whisker Plot for Tension-Anxiety Box & Whisker Plot for Tension-Anxiety
Mean = 39.5429+0.0874*x Mean = 36.7348+0.2908"x
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Tension-Anxiety
Tension-Anxiety

Fig.5. Changes of Tension-Anxiety index Fig.6. Changes of Tension-Anxiety index
after applying of Moisturizing Cream 1. after applying of Whitening Cream 2.

WATER DISSOCIATION IN CAPILLARS AND INTENSITY OF GDV-
GRAMS OF HUMAN AND LIQUIDS

Shishkanov S.F., Gorovkov N.N., Apel P.Y., Katin S.V., Selivanovsky D.A.,
Domracheva L.G., Domracheva E.G., Domrachev G.A., Razov E.N.

G.A.Razuvaev Institute of Organometallic Chemistry, Russ.Acad.Sci., N.Novgorod, Russia,
N.Novgorod State Medicine Academy, N.Novgorod, Russia,
domrachev@imoc.sinn.ru

Liquid water can be defined on the basis of its body of features as a dynamically unstable
(associated) system of polymer-like water associates. Water is nearly the most defective liquid (stacking
defect, n- and p-defects, etc.). Water dissociation in streams, which produces n- and p-defects, is caused
by the joint effects of the water associates’ interaction and reorganization stimulated by the dissipation of
the energy of viscous friction forces. The energy required for the H-OH bond to break localizes each time
in the nanodimensional area of the liquid water structure. Elementary decay events produce hydrated Heaq
atoms and *OHagq radicals, i.e. n- and p-defect associates.

The passage of water through the capillaries of smaller diameter increases viscous friction forces
and the water dissociation. At the same time high-level polarizability and dielectric qualities of the n-
defect associates make them sensitive to mechanical actions upon liquid water: viscous flow, capillary
effects, impact, sound, etc. The interaction between the defects and these actions increases their mobility
and facilitates the ionization of the n-defects. Thus, mechanical actions upon liquid water increase the
concentration of both the defect and the ion associates, the latter defining the level of the liquid water
structurization. And the structure of the water influences its GDV-glow image.

During the ionization process of the n-defect water associates, a hydrated electron is formed (H'aq
= H'aq + eaq), which migrates between nondefective water associates of various size. The passage of
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water through the capillaries of smaller diameter presumably causes the formation of H'aq, thus altering
the water pH towards acidity. This changes the intensity of the GDV-glow of the water, because such
water gives away electrons more easily.

All of the above-stated gave grounds for the testing of the suggested hypothesis and the measuring
of the pH and the GDV-characteristics of water which had passed through different-sized capillaries.
Some interesting clinical data should be noted: the human blood has an alkalescent reaction (pH = 7.35-
7.45), while the pH of the urine of both infants and adults is 5.0 — 7.0, averaging 6.0. The human
organism is highly stable and endures deeper forms of “acidic internal environment” (acidosis) easier than
even light forms of alkalization (alkalosis). Acidic internal environment prevents the development of
microorganisms, activates the operation of the immune system cells and the greater part of the enzymes.

Water is known to constitute the main part of the blood. The organism of a human of mass 70 kg
has about 40 milliards capillaries with aggregate surface area of 1000 m’. In the state of rest only 25 —
35% of the capillaries operate, therefore, the operating surface area of open capillaries amounts to 250 —
350 m” As the volumetric blood flow through the capillaries equals that through the aorta, while the
cross-section area of the capillaries is 700 times bigger, the linear speed of the blood flow, amounting to
about 21 cm/s in the aorta, falls to 0.3 cm/s in the capillaries. Although the blood volume in the capillary
beds is minor (about 5% of total blood volume), low speed of the capillary blood flow provides optimal
level of the metabolism.

GEOMETRIC CHARACTERISTICS OF HUMAN BLOODSTREAM [Tkachenko B.1., 1984]

Vessel Diameter, cm Total number Length, cm

Aorta 16-32 1 80
Greater arteries 0.6-0.1 10° 40 - 20
Arterioles 0.1-0.02 10° 5-0.2
Capillaries 0.0005 — 0.001 (5-10 um) 10° 0.1
Small veins 0.02-02 10° 02-1.0
Great veins 05-1.0 10° 10 - 30
Venae cavae 2.0 2 50

Only pure water was used for the experiments. The flow was generated by gravity. We used
nuclear filters with pores of 5, 1 and 0.4 pm made from 15-23 um thick polyethylene terephthalate film.
Before and after the flow we measured the pH and captured a dynamic 10 sec. GDV-image.

The obtained data confirmed the theoretical assumption of the 0.1-0.3 decrease in the pH of the
water during its flow through the capillaries. The thinner the capillary, the more is the observed water pH
decrease. The GDV-analysis also showed that the area and the intensity of the glow of the water are
greater in thinner capillaries.

Thus, more dissociated water which passed through capillaries of smaller diameter has a greater
intensity of the GDV-glow. This may explain the decrease of the GDV-glow of an individual with
microcirculational disturbances caused by the blood flow slowdown and the capillary dilatation.

Also the decrease of the water pH in thinner capillaries explains the well-known in medicine fact
that the human organism is better adapted for the acidosis and endures it more easily.

Diameter Number of pores per | Average pH pH - ApH
cm™
5 um 3010’ 6,63 6,51 0,1
1 um 2010’ 6,64 6,42 0,2
0,4 um 7010’ 6,62 6,29 0,3
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KIRLIAN-EFFECT IN SELL CULTURES INFECTED BY VIRUSES

“Tsilinsky Y.Y., "Suetina [.A., “Bogdasarova O.V., “Bogdasarov O.E.,
“Devyatkov V.V.

* Laboratory of Population Genetics of scientific-research institute of Virology n.a. D.I. Ivanovsky of Russian
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State Technical University n.a. N.E. Bauman, Moscow. info@yvirology.ru

Goal. Generation and research of Kirilian — glow (KG) in humane and animate viruses.

Subject of Research. The virus of Venezuelan encephalomyelitis of horses (VEH) and amenable
cells — finite fibroblasts of humane derm.

Equipment. GDV apparatus for viral cultures. The glow was registered by a digital camera and
analyzed by means of specialized software. The following characteristic values were defined: the area of
glow, distribution of glow brightness, as well as red, blue and green constituent of the spectrum of the
visible radiation.

Results and Discussion. GDV-gramms of the check cultures and sells, infected by VEH virus,
visually differed in the area of glow. Under objective estimation differences in spectrum distribution of
brightness as well as the red constituent of visible radiation were determined. According to preliminary
data of the experiments carried out with seven other viruses, GDV—gramms of the infected cultures had
their own specifics. It was right in reference to both DNA- and RNA-genomic viruses. Viruses may be
called “smithereens” of life. It is evidently shown that those forms as well as highly organized organisms
have the property of KG. It appears within performance of viral life cycle in the infected cells. The cells
themselves also have the property of KG. Such cell cultures cannot exist in the environment under natural
conditions. They are man-made and are artificially supported out of an organism.

Novelty. KG in viruses has never been described before, or in cells, cultivated in vitro.

Importance of the Data Received. The results concerning KG of viruses and cell cultures are
among the fundamental ones. They vines that KG is an integral part of life. It exists on various
evolutionary grades from viruses to a human being and remains in eukaryotic cells when cultivating them
out of organism. In practice the property of viruses for KG allows to use them as an experimental model
(as they are comparatively simple and thoroughly studied) for research of the biological nature of the
phenomenon. Perhaps it will assist in cognition of energo-informational processes in biosphere and will
widen the scientific picture of the world. Not long ago, in the middle of the previous century, experiments
on viruses ( initiated molecular genetics and biology which made the end of the century the time of
biology. Perhaps in the beginning of the XXI century viruses, as well as other approaches, once more will
play the role of a “locomotive” of the scientific progress for the problem of collective intellect of
noosphere.
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PROPERTIES OF GAS DISCHARGE AROUND HUMAN HAIR UNDER
THE INFLUENCE OF EXTERNAL STIMULUS
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*Aveda Corporation, Blaine, Minnesota USA; **State University SPITMO, St. Petersburg, Russia; *** State
Politechnical University, St. Petersburg, Russia.

L. INTRODUCTION

This work continues a research line of study of gas discharge properties around objects of
different nature initiated by strong impulse electromagnetic fields [1,2]. The aim of this work was to study
the time dynamics and behavioral response of human hair to different external stimulus.

Hair provides no vital function for humans, but its psychological effect is nearly immeasurable.
Luxurious scalp hair expresses femininity for women and masculinity for men. The lack of scalp hair or
the presence of excessive facial or body hair is often as distressing to females as the loss of beard and
body hair is to males. Study of hair and its response to different treatment and stimulus is of tremendous
importance for the humankind.

Each type of hair undergoes repeated cycles of active growth and rest. The relative duration of
each cycle varies with the age of the individual and the region of the body where the hair grows. The length
of the cycle is often modified by a variety of physiologic and pathologic factors. The cyclic phase of the hair
follicle is identified by an active growth period, known as anagen; an intermediate period, catagen; and a
resting stage, telogen. Of the 100,000 to 150,000 scalp hairs on a human adult (regardless of sex), 90% are in
the growing, or anagen, phase, which lasts from 4 to 8 years[3]. The remaining 10% are in the resting
(telogen) phase, which lasts from 2 to 4 months. Approximately 50 to 100 clubbed hairs are shed each day.
All of this, of course, differs among individuals. On the scalp, human hair grows at a rate of 0.44 mm/day at
the vertex and 0.39 mm/day at the temples, and scalp hair grows slightly faster in women than in men.

At the same time hair has traditionally been considered to be an inert tissue. While the hair root is
vital, its product, the hair shaft, is primarily dead keratinized cells[4]. The aim of this work was to
demonstrate the presence of time dynamics of hair parameters after cutting from the scalp and to study the
influence of different physical stimulus to this process. Results of this study allow to treat fresh hair as a
live biological tissue that opens up a new perspective in a hair study.

II. METHODS OF RESEARCH

A swatch of hair about 4 inches long was cut from the back of a live model’s head at the distance
about 2 inches from the scalp. The swatch was immediately placed inside a Teflon tube with 3 mm of hair
protruding from the bottom. The end cross-section cut was performed using a microtome to ensure
uniformity. The holder positioned the swatch perpendicular to the glass electrode with the cut ends of the
individual hair touching the glass electrode which had the transparent electro-conductive layer at the
bottom of the glass. This setup allowed studying the hair still attached to the head of live model sitting
nearby the experimental table. All experimental setup was placed in a plexiglass sealed container that
allowed control of air pressure, humidity and temperature.

Over 100 swatches, mannequin heads and other control samples were used as hair controls.
Swatches were single-sourced, assembled by International Hair Importers and Products, New York USA
from hair that was collected during the tests.

The panel of subjects consisted of 14 adults ages 18-55. They represented a variety of hair types;
with damage levels ranging from virgin hair, to hair that had been treated or styled extensively. Test
subjects sat near the camera so that their hair could pass completely across the electrode. An initial ten-
second reading was taken with their hair on the electrode. A few minutes later, a 30 second reading was
taken; at the 15-second mark the hair was cut between the electrode and the subject, detaching the hair
from the subject. The cut was made in a manner to ensure that the sample did not move on the electrode.
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For the first group of test subjects, a varying schedule was used for taking readings of the hair. In
some cases, tests concluded after 24 hours of testing; in others, a schedule of readings over 3 days was
followed. Due to trends seen in the results for the first group, additional subjects were tested using the
same protocol, but with readings taken over a 7-day period.

Using this setup, hair was tested at specific humidity levels using a sealed chamber specially
designed for the purpose. Temperature and barometric pressure and were kept constant. Humidity in the
chamber was increased from by blowing water vapor into the chamber or decreased by pumping out
humid air and drying the chamber with a hygroscopic silica-gel compound. The diapason of humidity
change was 0 — 100%. Humidity was measured with a calibrated hygrometer.

Temperature of hair swatch was changed by heating with in-focused intensive light beam for the
particular time with control by hromel-copel thermocouple with electronic transducer. Temperature was
changed from 20 C°to 80 C°.

The train of triangular bipolar 10 microsecond electrical impulses of amplitude 3 kV, at a steep
rate of 10° V/s and a repetition frequency of 10° Hz, was applied to the conductive layer, thus
generating an electromagnetic field (EMF) around the hair. Under the influence of this field, the hair
produced a burst of electron-ion emission and optical radiation light quanta in the visual and
ultraviolet light regions of the electromagnetic spectrum. These particles and photons initiated
electron-ion avalanches, which gave rise to the sliding gas discharge along the dielectric
surface[5,6]. A spatial distribution of discharge channels was registered via glass plate by the optical
system with the Charge Coupled Device TV Camera, and then it was digitized in the computer. Hair
were exposed to an EMF for 10 seconds, and short “films” were recorded in the computer as “AVI” files.
The frame rate (frequency of record) was set at 30 images per second, as dictated by the speed of the
camera/ computer interface. All “AVI” files were converted into a series of “BMP” files, and the area (the
number of light-struck pixels) and averaged intensity (ranked from “0” for absolute black to “255” for
absolute white) parameters for every image were calculated by the software. The time series was
averaged on 10 measurements that provided the statistical reliability at the confidence level of 0.95 with
an experimental sensitivity of 75%.

III. RESULTS

The reproducibility of the method was verified by measuring the time dynamics of the gas
discharge around a metal cylinder that was 10 mm in diameter, and was placed in the center of the
optical lens. Thirty subsequent measurements provided statistical reliability at the confidence level of
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molecules[7,8]. At the same time it is known that hair fibers have a moisture regain of approximately
31%, which varies depending on the relative humidity and duration of exposure to that environment. The
time required for equilibrium is generally recognized as 18 — 24 hours[9]. In our experiments equilibrium
time was from 10 minutes to 72 hours and no dependence from this time was found. Especially
noteworthy is the similarity between the readings at 0% and at normal ambient conditions (30-70%); a
signal was still detectable in the absence of bound water. The similarity between the readings for the
titanium cylinder and the hair
samples indicates that the effect
of humidity on the tested 14

material is largely independent /‘
of the substrate and dictated 13 =
only by the behavior of gas /I/
discharge. In addition, the effect 12
that humidity has on the tested
material in the normal range of 11 s
humidity (30-70%) is minimal.
Temperature
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hair and metal reference
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different subjects but this effect was reproducible in numerous experiments conducted independently both
in the USA and Russia. Detailed measurements conducted every hour revealed oscillation behavior of the
parameters (fig. 4, 5).
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We pay attention that measurements of fig.5, 6 were conducted during 24 hours immediately after
hair cut from the head. After several
days of oscillations both Area and
Intensity of the images gradually Int
dropped down to a stable level.

The process itself of cutting
hair from the scalp reflected at the
time series of intensity readings (fig. 44
6). During this measurement the
swatch of hair was positioned on the
electrode and care was taken not to
disturb this position. The magnitude 43
of drop was different for different
subjects but this drop was never
registered for dried hair.

DISCUSSION AND L ﬁ & o " 3
CONCLUSION Fig. 6. Example of a 30-second reading, with hair
Experiments conducted cut from the model midsesy through the reading
independently in two laboratories (this moment is shown by the arrow).
demonstrated the following results:
1.  Parameters of gas discharge images around swatch of hair had specific dynamic behavior for freshly
cut hair, while no changes of parameters for metal subject and dried hair was found.
2. The live model panel included a diverse array of test subjects: both male and female with ages

ranging from 18-55. Additionally, a variety of hair types ranging from undamaged (virgin) to heavily
damaged (both mechanically and chemically) were encountered during the study. It should be noted that
while the majority of panelists were Caucasian, the panel consisted of a wide range of hair levels (shades).
Some panelists exhibited up to 50% gray hair coverage. In every test subject, an immediate reaction to
cutting was observed, using the intensity parameter. The parameter of area remained the same during
cutting, meaning that the hair did not move during the cutting procedure.

3.  Inthe subsequent measurements after cutting of the hair, fresh samples from the live models showed
a decrease in GDV activity with oscillations during the day. While the hair from the dried swatches
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underwent the same protocol of cutting under identical environmental conditions, the swatches’ activity
remained at constant levels after cutting.

4.  GDV signals were observed even in hair samples kept at 0% humidity for many hours and humidity
dependence was the same both for fresh hair and for metal cylinder. That shows that evaporation of bound
molecules of water found within the human hair has little or no contribution to the observed phenomena.

5. Temperature dependence of freshly cut hair is different from temperature dependence of metal
subject and has nothing to do with thermal enlargement.
6.  While further investigation of this phenomenon is needed, this disruption was not dependent on the

gross physical characteristics of the freshly cut samples; nor was it observed on the dried single-sourced
hair. These results support the hypothesis of the transmission of signals between human hair and body due
to the electron jumping with tunneling mechanism, possibly centered on the polypeptide composition of
hair[10]. Hair cuticles comprise specific amino acids, notably cysteine, serine, and glutamic acid[9].

7. GDV presents a highly sensitive and reproducible technique for the testing of human hair. It was
able to record specific properties of freshly cut hair that are not observed in dried samples. This approach
may be used for the study of influence of different treatments like coloring, washing, drying to the human
hair.
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INITTALIZATION OF ULTRA-LOW LUMINESCENCE OF HUMID AIR

*Voeikov V.L., **Chalkin C.Ph., *Asfaramov A.

"Faculty of Biology, Lomonosov Moscow State University, Moscow, **Russian Space Agency, Moscow.
vvl@soil. msu.ru

1t is claimed that when rare UV photons with the energy >4 eV capable to split water molecules
are absorbed by a multilayered water film wetting a hygroscopic surface a process develops in the film
accompanied with the outburst of photon emission in UV- and visible range of the spectrum. This outburst
initiates reactions accompanied with generation of electronic excitation in humid air contacting the film.
Excitation propagates in the air on macroscopic distances, at that the degree of amplification of excitation

63



1X International Scientific Congress on Bioelectrography

augments with the increase of air humidity, and as humidity exceeds 50% air excitation acquires
oscillatory nature.

We found that photon count rate (PCR) of photomultiplier FEU-142, designed to register photons
in UV- and vacuum UV-range of the spectrum (UV-PMT), increases with the elevation of humidity of the
air contacting the window of PMT. As air humidity reaches 50-60% PCR acquires oscillatory nature. PCR
registered by UV-PMT increased significantly when a mirror was installed in front of its window at a
distance of no more than 1 cm.

More unexpected was the observation of elevation of PCR of a photomultiplier sensitive to
photons belonging to visible range of the spectrum (FEU-101, max. sensitivity in the range of 380-490
nm, V-PMT) installed opposite to the face of operating UV-PMT at a distance of 5 cm under the condition
of free optical contact with the latter. Such elevation of PCR by V-PMT could be observed already at air
humidity 3-5%. With further increase of humidity PCR of V-PMT increased faster than that of UV-PMT
to the levels exceeding the latter many-fold. When air humidity exceeded 50% PCR by V-PMT also
acquired oscillatory character (Fig. 1). Oscillatory regime of PCR registered in a humid chamber lasted for
many hours and contained lengthy periods of highly regular oscillations as well as quazi-chaotic patterns.
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Fig. 1. Dependence of photon count rate by UV-PMT and V-PMT (left ordinate) and of ratio UV count
rate/Vis count rate (second right ordinate) upon air humidity (first right ordinate) in a chamber into which both PMT
windows are directed.

With increase of contents of inert gases (argon, helium) in humid air PCR by both PMTs increased,
but PCR by UV-PMT under these conditions raised much faster and greatly exceeded that attained when
the chamber was blown with ordinary humid air (Fig. 2).

These effects can not be explained by alleged drawbacks in electronic circuits, effects of humid
air upon electronics functioning and other apparatus artifacts. One should seek an explanation in
interaction between UV-PMT being in the working state and air which its window contact. As PCR
registered by V-PMT did not depend upon air humidity and its composition without optical contact with
operating UV-PMT or when the latter was switched off it should be considered as a passive register of
events taking place in the gaseous phase of the chamber.
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Fig. 2. Effect of consecutive expulsion of chamber with humid air enriched with argon (sectors 1) and
ordinary humid air (sectors 2) into which Vis-PMT and UV-PMT windows are directed upon PCR of visible and UV
photons (left ordinate). Humidity (%) — first right ordinate, ratio UV count rate/Vis count rate — second right
ordinate).

To seek for an explanation of the observed effects one should consider some common properties
of PMTs, specific properties of FEU-142 and processes accompanied with generation of ultra-weak
photon emission that may develop under our particular experimental conditions.

1. It is known that luminescence originates in PMTs body during their functioning due to
hits of residual gas molecules and of dinode surfaces with photoelectrons accelerated in the electrical field
to the energies exceeding 100 eV. Luminescence spectra are represented with photons with the energy of
several eV, and some of these photons may travel in the direction of the photocathode.

2. FEU-142 window contacting the air is made of MgF, crystal transparent down to 110
nm. MgF, is hygroscopic and when it contacts humid air water film appear on its surface. If crystal
surface is a mosaic of partial positive and negative charges water in a film covering it is organized. Water
molecules are dipoles and each water molecule in a film is surrounded from each four sides with
molecules whose dipole moments are oriented antiparralel to the given one. A new water layer absorbs on
the initial one, then the next one, etc, (*). Thus appropriately organized solid surface may retain thousands
of layers consisting of polarized water molecules (°, *), and this three-dimensional water is different in its
many properties both from usual liquid water and ice. It is highly probable that water film on a surface of
polished MgF, crystal is multilayed and polarized at least to a certain extent. High energy photons
emerging in the course of UV-PMT operation and freely passing through MgF, window should meet this
film on their way.

3. It is known that UV radiation in the range of 100<A<190 nm (12,3-6,5 e¢V) can split water
molecules to hydrogen atom and hydroxyl radical (HH—O—H —> He + eOH). Recent data testifies to

1 Ling G.N. A new theoretical foundation for the polarized-oriented multilayer theory of cell water and for
inanimate systems demonstrating long-range dynamic structuring of water molecules// Physiol. Chem.
Phys. & Med. NMR. 2003. 35.P. 91-130.

2 Pashley R.M., Kitchener J.A. Surface forces in adsorbed multilayers of water on quartz// J.Colloid and
Interface Sci. 1979. 71. P. 4910-500.
3 Fisher J.R, Gamble R.A., MiddIchurer J. The Kelvin equation and the condensation of water// Nature. 1981.

290. P. 575-576.
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effective absorption of photons of lower energy (down to 4 eV) by microscopic drops and crystals of pure
water (*). Such absorption may also result in water splitting.

4. Amplification of PCR in UV-range with the increase of air humidity testifies to the
development of the processes accompanied with generation of energy of electronic excitation in a water
film absorbed on the UV-PMT window. Same effect is characteristic for branched chain reactions with
oxygen participation. If UV-photons split water molecules in a film free radicals He and ¢OH arising may
react with oxygen producing peroxide radicals. The latter may provide radical chain growth and
branching. Recently discovered reaction of direct water oxidation with electronically excited (singlet)
oxygen in which hydrogen peroxide and very unstable higher peroxides (HOOOH, HOOOOH,
HOOHOOO) are produced may also contribute to the emergence of reaction chains and their branching.
This reaction is catalyzed by specifically organized water (°). Besides, if active centers emerge in
organized milieu energy of electronic excitation released in their reactions may accumulate in the milieu
and even pool to higher energy levels corresponding to UV-range of the spectrum, a condition providing
for the emergence of new active centers.

Peculiarities of PMTs functioning, in particular peculiarities of FEU-142, particular properties of
branched chain reactions with oxygen participation indicated above allow to explain from the unified
position all the results obtained in the studies of the effect of air humidity upon PCR by UV-PMT. In
particular the emergence of oscillatory regimes of PCR may be explained by the development of very
intense oxidative processes in thick water films that appear in a very humid air. Energy released in these
intense processes causes the film collapse and the process fades down until a new film is formed.

At the same time propagation of excitation from a water film having evidently a microscopic
thickness through the air to a distance of 5 cm moreover with amplification appears to be a new and
unexpected phenomenon: emergence and multiplication of active centers presumably due to oxidative
processes with oxygen participation may be initiated in humid air. Oscillatory character of PCR by V-
PMT may be explained by a wave-like propagation of excitation along humid air similar to that observed
in Beloussv-Zhabotinsky reaction in a condensed phase.

It is very probable that such processes are realized in many natural systems where organized water
films exist. In inanimate nature such processes may occur in the upper atmosphere where cosmic radiation
is absorbed by water clusters and ice microparticles. May it be that polar light are related to this
phenomenon? Water films that exist on hygroscopic crystals such as granite, sodium and potassium
chloride (silvinit) may be excited due to decay of naural radioactive isotopes such as K*. Is it possible that
this phenomenon contribute to therapeutic effect of halo- and speleotherapy?

This phenomenon may be even more widespread in living organisms. A significant portion of
organism water is multilayered and structured (°). Quanta of energy sufficient to split water molecules in
these films are regularly generated in the course of oxidative metabolic processes, in particular in the form
of the so called mitogenetic radiation (7). The stated phenomenon may provide for the orderly propagation
of excitation from its local sources to significant distances both in the internal medium of the organism
and its surrounding making an important contribution to energy-informational wholeness of living
systems.

4 Novakovskaya Yu.V. Ultraviolet radiation and the role of water in the ozone layer of the Earth.//
Lomonosov Moscow State University, Chemical Faculty, Lomonosov Conference, 2002.

5 Xu X., Muller R.P., Goddard W.A. 3rd. The gas phase reaction of singlet dioxygen with water: a water-
catalyzed mechanism// Proc Natl Acad Sci U S A. 2002. 99. P. 3376-3381.

6 Pollack G.H. Cells, gels and the engines of life. A new unifying approach to cell function.// Ebner & Sons,
Seattle, WA, USA. 2001. 320 pp.

7 Gurwitsch A.G., Gurwitsch L.D. Mitogenetic radiation, physical-chemical foundation and application in

biology and medicine.// Moscow, Medgiz. 1945. 283 pp.
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THE APPLICATION OF GRV METHOD IN INVESTIGATION OF
THINKMATERIAL PROCESSES IN SPIRIT PSYCHOLOGY

Korobeynikov A.

SRC of Spirit and energy-informational technologies “REVIVAL”, Moscow
magistr234@tochka.ru ; feodor_4@hotmail.com

Introduction

The improvement of GRV method (marr. couple Kirlian) make possible, by statistical
material, correlate the main frequencies of BAP emanation with tninkmaterial bodies (by ancient East
classification). Also, correlate separate independent structures in man aura with different essences of
Spirit world: demonic, autosimbiont, fantom-simbiont etc.

Using of GRV method make possible to expose peculiarities of different methods of Spirit and
extrasensory influence on man. Realize the control and correction of these influences and define the
useless of variant apparatus, such as Oberon, AuR-Um and binauro rhythmus of Monro institute

(USA).
Conclusion
1.  The working out of classification table of thinkmaterial objects in men’s think bodies
2. Analyses of influence of different Spirit and energy-informational methods on men’s organism

IMPORTANCE OF SPIRITUAL DETERMINANTS IN THE
STRUCTURE OF THE OUTLOOK OF THE NEW EPOCH

Shevchenko G., Marusenko O., Sheverdin K.
Institute of spiritual development of a person Ukraine pedagogika@mail.ru

Since the beginning of the third millennium the mankind has entered a new epoch of its
development, which, in opinion of many researchers, can be named an epoch of information. Scientific
and technical potential has sharply increased, and together with it danger technical accidents and this
is connected in many respects that the growth of moral consciousness of mankind lags behind the rates
of scientific and technical development.

The change of the epochs has designated an urgency of a problem of a spiritual and moral
condition of mankind, which importance can play a main role in the further development of the planet.
The newest scientific discoveries in the field of theoretical and applied physics in the end of the 20™
and the beginning of 21™ centuries (Shipov and Akimov’s theory), creation of a new scientific
paradigm on this basis, testify the priority of the information above material beginning, actually - the
priority and leading role of the spiritual component (A. Akimov, G. Shipov, 1996).

According to the basic rules of the new scientific paradigm, not only the action of the man but
the cumulative thinking of mankind and the energetical, informational background, which is created
thus, influence the character of planetary processes. In a number of researches is already proved, that
positive ideas and emotions, the words of a pray and love render a salutary influence on the man and
are harmonizators of space. Besides, they can be registered through a method of discharge
visualization, which is reflected in Professor Korotkov’s works, researches of specialists of Medical
academy of spiritual development (town Dnipropetrovs’k) and in researches of some of Americans
authors. On the other hand, confused human thinking, according to Professor Dmitriyev, is
accumulated in the space of the Earth as chaotic energy and on achieving critical amount can be
shown as earthquakes and other acts of nature.
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Proceeding from the above-stated, the necessity of deep comprehension of essence of the man,
the purpose of his existence and place in the world, importance of spiritual revival of mankind,
formation of outlook of the new epoch becomes clear, where spiritual dominants will hold the priority
positions. Today spirituality and spiritual culture should be understood at the highest level of
knowledge about the Man, Space, Universe (G. Shevchenko, 2004).

We consider that in the context of formation of outlook of the new epoch it is necessary to
promote bond of science and religion, secular and religious spirituality, popularization of advanced
scientific ideas, filling information space with positive contents, increase of a cultural level of growing
up generation and its education in spirit human ideals. To our mind, these and many other tasks are
called to be solved by the first and unique Institute of spiritual development of a person in Ukraine in
cooperation with all progressive scientific and cultural forces.

THE SUBSTANTIATION OF THE TRANSITION TO NEW
SCIENTIFICAL PARADIGM

Samoilov V.N.
Russia, Dubna of Moscow region, manager of SCAR JINR, phone: +7-901-909-73-83.

Last ten years the fundamental sciences, and first of all physics, advanced much in the
cognition of reality. The physics are on the threshold of the creation of unified field theory. Great
progress is in the study of the internal structure of elementary particles, the depth properties of vacuum
are researched and so on. But all these achievements of human thought are bound up with the
cognition of the fundamental level of the organization of matter. They are not used in techniques; it
was much different in the first half of the twentieth century.

There is a natural question: what is the cause of this strange situation and how can it be
resolved? But at first we should answer the following question: what is the essence of these problems,
which are being solved in the fundamental physics and what applications could have the results of
these researches?

On the whole we can say that physics seek to perceive that single base and laws, which were
the cause of the creation of our World. In spite of this we should especially note that scientists have
comprehended that not one but the infinite set of different universes with different laws of nature,
world constants and so on can arise. The basic question for scientists now is the question about
principals, in accordance with which the variable variants of nature laws can be formed from the base
of the world (vacuum). Thus the laws we see in our region of the universe are just particular case.

About practical applications it can be answered logically: the practical using of the
investigations of the base of the world — the different fields, particles, laws can arise from it when it is
changing — is non other than the mastery of the methods of constructive influence on it. It is naturally
to set the task of constructing the laws of our reality, of creating the power fields with given
properties, of using the energy of vacuum and forth. We created a new substance — heteroelectric — for
control and transformation of power fields for the purpose of getting substances with beforehand given
properties. One can say that mankind has come to that stage of evolution when it can go over to
another level of existence: become ontologically wise creative power, which could be able not just live
in the Cosmos according to its laws, but also construct, create laws of the Cosmos.

And again we return to our question: what is obstacle in this way? We carried out analyses,
which show that the main obstacle is some set of the historically conditioned limitations of the method
and ways of the development of the scientific knowledge. They are alien to the real spirit of science
and their nature is external.
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These limitations are not accidental; they are an appropriate result of the proceeding according
to the laws of dialectics process of the evolution of mankind.

We have two ways of the creation of new scientific paradigm.

The first way is the way of qualitative consideration, it influence the outside, changing it. It
should be noted beforehand that we single out the base components, which take part in the formation
of perception (action) and investigate the nature of their interrelation.

The second way is the way of quantitative consideration of the problem, when we elicit the
accurate quantitative laws of correlation and interrelation of base components. For instance, in
“qualitative” consideration we can mark out three components: matter, energy and information (triple)
and we can understand the sense of their interrelation. In “quantitative” consideration we should elicit
common measure for these three components and then in its limits describe the quantitative law of
their interrelation. In the famous Einstein’s equation E=m-c” is the quantitative law of the correlation
of matter and energy only (double). It is shown in our researches that energy also depends on the
change of external gravitational potential, and the time of the life of elementary particles depends on
the external gravitational potential as well.

As many researches show, society traditionally thinks that mankind is spontaneous involved in
Cosmos, Nature. It was in the isomorphism of the description of the arrangements of Cosmos, man
and society. Cosmos, as a man, was seen as the component of this creature. We can mark out two
important aspects of traditional world outlook.

First, physical and sense reality were not opposed to each other and were inseparably linked.
In the second place, “psychical” and “physical” were not opposed to each other and were in separable
interrelation.

Modern science and scientific outlook is inseparably linked with the civilization of west
model, which is accepted to oppose to the traditional society. Thus, in the transition to the west
civilization, situation changes quantitatively. Man stops to be the part of the nature, Cosmos, he
becomes a transcendent beginning. Man becomes a subject, nature becomes an object, not just the
object of contemplation, but the object, which the creative transforming activity of man is directed to.
And science here is a force, which allows a man to achieve power over the nature. In new scientific
outlook the two aspects marked out above change to opposite.

First, Cosmos loses its statues of living and wise creature, the category of sense is excluded
from the scientific description of the nature being, the sense and physical reality are opposed to each
other.

Secondly, the existence of the general cosmic consciousness is rejected, only a man becomes
to be the possessor of consciousness, psychical and physical, subject and object are opposed to each
other.

One can say that mankind has come to the stage of its evolution when it can go over the
quantitatively another level of being: ontologically can become the wise creative power, which is able
not only live in Cosmos according to its laws, but construct, create laws of Cosmos.

The main feature of new paradigm, if to follow the dialectic logic, will be the returning on the
quantitatively new level to the aspects of world outlook, as the indivisibleness of sense and physical
reality, psychical and physical, subject and object. One can say that in the base of new scientific
paradigm the principle of psychophysical holism must be. And, as our analysis shows, this principle is
not alien to the essence and formal apparatus of modern physics, moreover, it is its missing part, and
with its introduction we could solve the basic problems of modern physics.

The important feature of the early paradigms was their monistic character, i.e. postulating of
only one sphere of experience and one interpreter bounded with it. The basic feature of new paradigm
in the main will be its non-monistic character. The idea of almost unlimited quantity of spheres of
possible experience and its various combinations will be founded just in its base.

The essential feature of new paradigm is a support not to any concrete sphere of experience,
but to the knowledge of principle, which helps to construct various spheres of experience.

That is why physical and psychical sciences, which correspond to new paradigm, are sciences
of constructing and control of “multimeasured” reality.
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Later on these two aspects of scientific outlook became as limits of the development of
scientific knowledge.

If we remember dialectic, we should note, that, considering the transitions from the traditional
society to the modern and from the traditional outlook to the scientific, we see the initial stage of some
dialectic process. An apportionment of mankind from his unity with Cosmos, Nature, is the first denial
with negative character. In this stage we have scientific outlook denying traditional. The described
above limitations work in this stage.

But after the first denial, according to the principles of dialectics, there is the second one — the
denial of denial. It denies the absolutization of the first affirmation — thesis about the complete
inclusion of man in the nature, and of the second one — thesis about opposition of man and nature. One
can say that the second denial takes away the opposite of Mankind and Cosmos, and its expression is
science. In this stage the limits, which were put on the development of knowledge during the first
stage, are also taken away.

As it is known, the second denial — the denial of denial — saves the essence of opposite
positions, denying only those aspects of their forms, which bring to the visibility of their
irreconcilability. It means, that during the next level of the essence of modern science those results,
which were received in its development, will be saved and interpreted will included in new paradigm,
which’s actuality is obvious today.

1. V.Samoilov Jlokropckas auccepranus «IIpeoqonenue ncuxopu3nMIeckoro Ayajan3mMa B COBPEMEHHOMH
HayKe Kak IyTH K HOBOW Hay4Ho# napaaurmey, C-I16, MY DO, 2003 .
2. V.Samoilov, I.Protsenko, O.Zaimidoroga * Heteroelectric is a heterogenic substance to influence on

electromagnetic fields” Patent RF.
3. Kh.Beshtoev, V.Kallies, V.Samoilov, A.Sapogov “Principle possibility determination of the influence of
external gravitational field on lifetime of elementary particles”, Preprint JINR, Dubna, 2003

THE SUBSTANTIATION OF THE TRANSITION TO NEW
SPIRITUAL PARADIGM

Sorokin O.N.
(Russia, Saint-Petersburg, 8-911-232-08-66)

From Homo sapiens to Homo scenes

Humanity is a Unity first of all, but not so much on the principle of the biological Species as
in the single Generic program, the spiritual base.

The history of the development of the Association of men of the Earth is not only the history of
events. Now it is first of all the history of the forming and realization if the scientific paradigms of the
strategic and tactical planning and modeling of the processes of different importance and complexity of the
wise living systems, and of their spiritual development, as well: of a person, community and association of
people in the whole.

The science must be axiomatic. But all the natural sciences are built on the measuring
technology of knowledge, which often does not introduce any understanding in the system of
knowledge. The second side of the cognitive process in the science is that, which a theory should
concern itself with, is built on the measuring technology of knowledge and on the sense technology of
knowledge. This has been concealed by adepts from most people for centuries [1].

1 Action is the display of the Nature of Things (Act of Creation).
Action is always the Communication.
Action makes sense.
2 Event is the derivative sum of actions.
Action is the derivative sum of acts.
Unit of actions (S) is an act.
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3 Act is Actuality, i.e. validity.
Validity is a result of action.
Thing, which exists, is actual.
4 Action is a display, i.e. kinetics.
Action has potency of Thing (information and energy).
Action is the display of psychology and physics of Thing.
5 Action knows the past, forms the present and defines the future.
Action is the essence of any process, i.e. of matter. Otherwise:
Action is a process, i.e. it is material.
6 Action expresses work.
Moving expresses (describes) free transference.
Moving is a mathematical model — abstraction. Everything displays through interaction.
7 Action causes changes, development, for it makes sense.
Moving does not change the essence of Things, for it does not make sense.
Moving is the display of force of inertia (mass).
8 Action is multifunctional.
Moving is monofunctional.
Moving is the particular case of action.

All these theses are thresholds of entry in the sense technology of cognition.

Gnosiology researching into the history of the development of the Association of men from Adam to
nowadays shows us clearly alchemy of the process of the Spiritual forming of Homo sapiens. Here alchemy is
the structure of any process, which is in dynamics of development, in the constant change of the dominant of
novelty. Alchemy is opposed to “chemistry”, which studies intercommunication of elements. Alchemy, as the
science, as the part of metaphysics, in the distant past researched the inner structure of these elements, the
modification of the processes. There is a category of “Eternity” in the base of the studied process. It is displayed
on the principal of psychophysical holism (pict.1) [3] through the structure: Space — Information — Energy —
Time, where: Space is continuous, it is displayed discrete. Time is discrete, it is displayed continuous.

Space is displayed through the information structures (topology), and Time is displayed
through the energetic metamorphoses. Hence the matter is a process, creative act. The action is the
attribute of the matter.

Every action is based on the Laws of Symmetry, which are formed by the main law of all
Beginnings, the Law of Limitation. The Limitation is the beginning of Being (of point or the Universe).

“Every space knows its limits”: this phenomenon is displayed by the centrifugal force. Here is
information about the display of potential Consciousness, and intuition (contemplation) is its attribute (pict.2).

The centripetal force displays the space discrete on the principle of “matryoshka”, it lays
conditions of multilayer and multidimensional. Both forces are raised by the information Mass of
Limited Space, where the mass (of any thing) is information capacity. But Limitation is Definition, the
“Name of every Thing”. “Proper Name” is a code of individual characteristics [3]. So, knowledge of
the Law of Symmetry allows us to comprehend the Project [2].

1. Sorokin O.N. “The founding psychological matrix of the living systems”/“The psychological matrix of the
volume Consciousness”/“The psychological matrix of derivative living systems”, Tom 27, p. 388-451, SPb, 2004.
2. Sorokin O.N. «IIcuxonormueckas marpuia 3ambiciaa», COOpHHK Hay4HBIX TpyHOB «DyHnaMeHTalbHbIE
MIPOOJIEMBI €CTECTBO3HAHMS U TEXHUKI» ToM 28, p. 389-405, SPb, 2004.

3. Sorokin O.N. “The matrix of the psychophysical holism of the creation of matter”, CO0pHHK HaAYYHBIX TPYIOB
«DyHIaMEHTaJIbHBIC TIPOOJIEMBI €CTECTBO3HAHUS M TEXHUKU» ToM 29, p. 342-385, SPb, 2005.
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Pict. 1 Psychological Matrix of Psychophysical Holism
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Pict. 2 Anaxagoras’ Nus, or the Holotrope Consciousness
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Mexnynapoansiii Coro3 Meauuunckoi u [lpuknagnoit buosnexkrporpadpuu
®enepanbHoe ArentctBo no Ousnueckoii Kynerype, Ciopry u Typusmy
Cankr-IlerepOyprekuit Hayuno-Hccnenosatenbckuit Muctutyr @usnyeckoit KynbTypsl
Cankr-IlerepOyprekuii 'ocynapcrBennblii Yausepcutetr Mndopmannonnsix TexHomorui,
Mexanuku 1 ONTHKHA
Otpacneoii LlenTp ncuxonorudyeckux uccienoanuii MIIC

Acconnanus «Kupnmonuke Texnosomkuc MaTEpHEIHI

TE3NCbI

IX MexnayHaponusii Hayunbiii KoHrpecc 1o
I'PB 6uoaaekTporpadpuu

«Hayka. Uapopmamusa. CozHanue.»
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OIIBIT NCITIOJIB3OBAHUA I'PB-/IMATHOCTHUKHN U CKOHAP-
TEPAIINU 111 OBCJIEAOBAHUA, TEYEHUA N
PEABMJINTAIINU COTPYTHNKOB KOHCTPYKTOPCKOI'O BIOPO
(KB) BE3 OTPBIBA OT ITPOU3BO/JCTBA

"‘Beaoroponckuit B.A., "Cunopos I'.A., "AdutukoBa T.A., "dHoBckaga E.E.
000 «Texnomepmy, CII6., " 000 «Medd0y, CITB elena@medeo.ru

[lo wnHuMnuatuBe oaHoro wu3 npexnpustuii r. Cankr-IlerepOypra ObUIO NPOBEACHO
oocnenoBanne 100 corpynnukoB Kb atoro npeanpustus ¢ ucnonb3oBanueM I'PB HemocpencTBeHHO
Ha TePPUTOPUH MPEATIPUATHSL.

B pexume cratmueckoit ['PB-chemxu Ha anammzarope «Kommakr [I'PB» mpoBommmach
perucrpanus [ PB-rpamm 10 naneies pyk odcinenyeMsix corpyaaukoB. Bece ['PB-rpamMmbl cHIMa#Ch
C «(pUIBTPOM», KOTOPBIH MPEACTaBISET cOO0H TOHKYIO MTOJIMMEPHYIO TUIeHKY (40 MKM), ToMelaeMyo
MeXIy 3iekTpomoM [PB-kamepbl u manmbiiem oOcnmemyemoro. Jlins KoMmbrOTepHON 00paOOTKH
MOJTYYEHHBIX W300paKeHUH TPUMEHSUICS TaKeT Cleluann3upoBaHHbIx nporpamM «['PB Texnomorus
—2003», «I'PB Aypa», «I'PB [Iuarpamma», «I'PB Yakps».

O6cnenoBanye MPOBOMIOCH OJTHUM OIIEPaTOPOM, KaK IPaBUIIO, B IEPBOM MOJOBUHE JHS Ha
OJTHOM U TOM K€ aHanu3aTope. 3anuch [ PB-rpamm coTpynHuKa mpoBOAUIACH B T€UEHHUE 3-5 MUHYT U
npoxojuiia B yIOOOHOE Uil COTPYAHUKOB Bpems, 0e3 ymiepba Juisi WX TNPOU3BOJCTBEHHOMN
JeSITeTbHOCTH.

[To oxkOHYAaHMM TIEPBOro 3Tara, KOTOPBIM JUTHiCS 2 nHs, Obuth oOpaboraHbl maHHbIC I'PB-
rpaMMm 61 coTpynuuka: 46 )KeHIMH U 15 MyXX4YHH CIIeAYIOIMINX BO3PACTHBIX KATETOPHIl:

Tabauua 1
Bospacr (s1et) Koi-Bo coTpyIHUKOB
Jo 30 3
3040 2
40 — 55 22
55-65 24
Crapie 65 10

CraTrcTHKa BBISBICHHBIX HAPYIICHUH (PYHKIMOHAILHOTO COCTOSHHSI OpraHu3ma (IporpaMma
I'PB «/Imarpammay):

Tabauna 2
N Ha3zBanue cucteMsl (opraHa) Kon-Bo cotpynnukoB | B % k obmemy Koi-
BY 00CJICTOBAHHBIX
1 ITouku 49 80,3
2 MouenosoBas cucremMa 47 77,0
3 Ileuenn 44 72,1
4 Hannoueunuk 40 65,6
5 PecniupaTopHas cucrtema 39 63,9
6 Crenas KuIka 38 62,3
7 Kpecren 38 62,3
8 Cepiie 36 59,0
9 ITomxenyaounas sxesesa 33 54,1
10 T"opio, muTOBHIHAS Kene3a 32 52,5

He umen napymeHn# TOJIBKO OJMH COTPYAHUK; OONBIIMHCTBO OOCIENYEMbIX UMENH 10 6 — 7
HapyIeHnH GYHKIMOHATBHOTO COCTOSIHUSI.

Ha BTrOopoM »3Tame coTpyaHWKH, Npomennme oOciiefioBaHWe, WHAWBUAYalbHO, B 3apaHee
corjacoBaHHOE BpeMms (B TeueHHe pabouero JHs), 3HAKOMILTUCH ¢ pe3ynbratamu [ PB-nmuarnocTuku B
o0beMe yKa3aHHBIX BBIIIE MPOrpaMM, KOMMEHTAPHH K KOTOPBIM JIaBaJHCh OIBITHBIM BpPauoM —
CKBHAP-tepanesrom. Ilpu sTomM Hapsmy ¢ pacrnedarkamu [ PB-u3oOpakeHuit 00CieqyeMblii
MoJy4aj NepeueHb PeKOMEHIANN M0 YCTPAaHESHUIO BBISIBIICHHBIX TUC(YHKIMHA W MAaTOJIOTUH OpraHoB
Y CHCTEM OpraHH3Ma.
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[Ipr HEOOXOOMMOCTH PEKOMEHIOBANIOCH OOpaTUTHhCS K BpadaM-crienuanuctam. B Oecenme c
o0clieyeMbIM OCHOBHOM akiieHT nenaics Ha uHdopmannu o CKOHAP-Tepanuu kak oJJHOI U3 caMbIx
BBICOKOO((EKTHBHBIX TEXHOJOTHH JIeYeHUs1 camMoro mmpokoro kpyra mnartonoruii. CKOHAP —
ab0peBHaTypa — CAMOKOHTPOJIMPYEMBII SHEPTOHEeHPOaIali THBHEIA PETYIISTOP.

[Mpubopsr cepun CKOHAP renepupyroT UMIYIBCHI, KOTOPhIE HMEIOT (PHU3UOIOTHYECKYIO
OCHOBY W II0 CBOUM XapaKTCpPHCTHKaM SBISIOTCS HeWpornoqoOHbiMu. [Ipubop akTHBU3UpPYET
3alUTHRIC (YHKIIMM OpraHW3Ma TPH BO3JICHCTBUM HAa KOXKHBIM IOKpPOB (TIIyOWHA BO3ACHCTBHS HE
Oonee 1 MM) HMITYJIbCHBIM TOKOM HU3KOW 9acToThl (101" — 350 I'm).

JeiictBue npubopa OCYIIECTBISCTCS HAa OCHOBE MECTHOTO, CETMEHTapHOTO M HEpPBHO-
pednekTopHOro MeXaHW3MOB caMOpPEryJsuu. [Ipu 3TOM JOCTHraeTCsl TApMOHU3AIUS ISSITETbHOCTH
HEpBHOI, 3HIOKpUHHON U nMMyHHO# cucteM. CKOHAP — Tepanus mo3BossieT 3a KOPOTKUN MEepruoa
BpeMen# (10-15 ceaHCOB) JOCTHTHYTh HH()OPMAIIMOHHO-IHEPTETHYECKOTO TOMEOCTa3a OpraHu3Ma.

Pemenue o npoxoxaennu kypca CKOHAP-Trepanuu win npuodpereHrH mog00Horo mprudopa
JUTSL JIGYEHHSI B JIOMALIHUX YCIOBHUSAX COTPYAHMKH MPUHHUMAIH caMH. [IpoJoimKuTeNnbHOCTh Kypca —
10-15 ceancoB, B 3aBUCHMOCTH OT pe3ynbraToB [ PB-auarnoctuku.

I'PB-xoHTpONb (MOHUTOPHHI) OCYIIECTBISUICS Kak B Ipoliecce JIEYeHHs, TaK M IIOCIie
okonuanusi. O6mme pesynpratet CKOHAP-Tepanum 00ciieJoBaHHBIX COTPYAHUKOB CIIEIYIOIIHUE:
HaOIoIaeTcsl CTOMKOe yiydlieHue mokasatenei ['PB-rpamM, Hapacratoinee B mpoliecce Teparuu.
OTH pe3ynbTaThl TOATBEPKAAIOTCS KaK KIMHAYSCKUMH JAHHBIMH, TaK H CyObEKTHBHBIMHU
OLIYIICHUSIMH 00CIIeyeMbIX (cM. puc. ).

[IpakTuka mokaseiBaetr, 4to momobOHas texHomorus (I'PB + CKOHAP-Tepanus) KOHTpoJs U
MOJIeP)KaHMsT 3/I0POBBSl LIENBIX MPOM3BOACTBEHHBIX KOJUIEKTMBOB (ONTHMAlbHO — TMPSAMO Ha
MPOM3BOJICTBE) BBHITOJHO OTJIMYAETCS OT TPAJAMIMOHHOW MEIUWIIMHBI CBOCH NpOQMIaKTHIECKOH
HaIpaBJIEHHOCTHIO, OMEPAaTUBHOCTHIO, BBICOKOW pE3yJIbTATUBHOCTHIO JIEUEHHUS M HECOMHEHHOM
3KOHOMHYECKOU BBITOJOH.

[o pe3ynbTaTaM HcClIeIOBaHUS TPEAIONATAeTCsl OTKPHITh Ha JJAHHOM MPEINPUSTHH KaOWHET
I'PB-muaraoctuku u CKOHAP-tepanun.

3TO AaeT BO3MOXKHOCTbD MPEAIoNaraTh Ka4eCTBEHHBIH CKAYOK B Pa3BUTHH MPOPHIAKTHIECKOMH
MEANIINHEIL.

Pucynok 1. I'PB-aypa obcienoBanHOro Pucynok 2. I'PB-aypa obcienoBaHHOro
1o CKOHAP-Tepanuu. nociae CKOHAP-Tepanuu.

3R

Pucynok 3. 'PB-rpaMMBbI TpeThero u 4eTBepTOro nablieB oocienosantoro 10 CKOHAP-tepanuu.

4L 4R
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Pucynok 4. I'PB-rpaMMsbI TpeTbero u 4yeTBepToro nanbles odcienoanaoro nocie CKOHAP-tepanuu.

BUOXNMHNYECKUE ITIOKA3SATEJ/IN U ITAPAMETPLI I'PB B
AKCIIEPUMEHTE ITPU1 OCTPOM OTPAB/IEHNN
OJIOBOOPTAHUYECKUMU COEAMHEHNAMMN

Bepesosckutii [.I1., Kupkun U.A., JlomoxoBa M.A., 'um0GyT B.C.

Oprannydeckue MpoU3BOJHBIE 0JI0Ba OTHOCITCS K TPYIIE CyNepIKOTOKCUKaHTOB. [losBieHue
WX B OKpYXKaloIllel cpeie U B OpraHU3MeE YelIOBEKa MOXKET OBITh CBSI3aHO KaK C WX aHTPOIOTECHHBIM
MPOUCXOKJCHUEM, TaK W SBUThCA PE3YJIbTATOM TIpolecca OHOXUMHYECKOTO METHIMPOBAHUS
HeOpraHuyecknx MoHOB. He3zaBucuMO OT TmyTelf BBEOEHHMS B OpPraHH3M, OK30TOKCHKAHTHI
METa0ONMM3UPYIOTCS U WHAKTHBUPYIOTCS B TNeUeHH. B CBs3M, C UeM aKTyaJbHBIM SBISIETCS M3Y4YCHUE
BIIMSIHUSL OJIOBOOPTAaHMYECKHX COCAWHEHHH HENOCPEJACTBEHHO Ha OMOXMMHYECKHE MUIICHH, B
YacTHOCTH, ()EpMEHTHI KPOBH W TeueHH. VI3MEHEeHHe aKTHBHOCTH, KOTOPHIX (()epMEHTOB) HIMPOKO
WCIONb3yeTcs I JWarHOCTHUKU TIOPAKEHHS TeYeHH B KIMHUYECKOM W TOKCHKOJIOTHYECKOM
MIpaKTHKE.

HOEJIb PABOTDBI: 1) M3yuuth BIUSHUE OJIOBOOPTaHUYECKUX COEIWHEHHH B OCTPOM
akcriepuMenTte, oomel gopmynsl R3SnX (rme X - Cl, R — MeTunbHBIN paaukan) Ha AMHAMUKY
W3MEHEHUH KaTaJMTUYEeCKOW aKTUBHOCTH anaHuHamuHOTpaHcdepazbl (KD 2.6.1.1.:L-amanun: 2-
OKcoTJIyTapaT-aMHUHOTpaHc(epaza) u  acnapratamuHoTpaHcdepassl (L-acmaprar: 2-okcoriyrapat-
amuHOTpaHc(epaza, KO 2.6.1.1.) - BaxHelmux (QepMEHTOB NepeaMUHUPOBAHUS aMHHOKHCIIOT. 2)
N3yuuts nsmenenus I'PB-rpaMM 1eIbHOM KPOBU IONONBITHBIX KUBOTHBIX B OCTPOM DKCIIEPUMEHTE
MIPH UHTOKCHUKAIIMH OJIOBOOPTaHUYECKUMH COETNHEHHSIMH.

MATEPHAJIBI U METO/bI: nonoBo3penbiM KppicaM caMKaM JIMHUH Vistar OJIHOKpaTHO
BHYTPHKETYJOYHO C MOMOIIbIO 30H/Aa BBOAMIN OJIOBOOIPAHUYECKOE COENUHEHHE B JIO3UPOBKAX 5
Mr/kr u 10 mr/kr. Yepe3 24 yaca )KMBOTHBIX JIEKAITUTHPOBAIH O] 3(QUPHBIM HAPKO30M.

OKCIIepUMEHTANbHBIX JKUBOTHBIX I€PE] BBEIECHHUEM OJOBOOPTAaHMYECKOT'O0 COCTUHEHHS |
HEMOCPeNCTBEHHO Nepes JeKamuTaIiel B3BEIIHBAIH.

3a0b0p KpOBH ¥ MPUTOTOBIICHHE CBIBOPOTKU U TOMOT'CHATOB ITEUYEHH M IMTOYEK MTPOU3BOJIIIIN 1O
CTaHIApPTHOM  METOAMKE.  OJEeKTPOHHBIE  CHEKTPHl  TOTJIOMICHHS  PEruCTPUpOBAIM  Ha
cnekrpoporomerpe CD-46 B KBapleBbIX KioBeTaX. AKTHBHOCTH acmapraTaMUHOTpaHcdepasbl H
alaHUHAMUHOTpaHcdepasbl Onpenesuin YHH(PHINPOBAHHBIM JHHUTPOD)CHIITHPA3SHHOBBIM METOJIOM
Paiitmana - ®peHkens, OCHOBAaHHBIM Ha HW3MEPEHHMHM ONTHYECKOW IUIOTHOCTH THAPA3OHOB 2-
OKCOTJTyTapOBOW W TMTUPOBHHOTPATHOW KHCIIOT B MIENOYHON cpene mpu jummHe BoiHb S00 HM. Pacyer
AKTUBHOCTH ()EPMEHTOB B CBIBOPOTKE KPOBH MPOM3BOIMWIM MO KaIUOPOBOYHOMY TpaduKy H
BbIpakain B MkKat/1. [Ipon3Boauinack MakKpOCKOIMUECKas OIICHKA COCTOSIHUSI BHYTPEHHHX OPTaHOB.

I'PB-rpamMmbl KpOBM DKCIEPHUMEHTAIBHBIX JKMBOTHBIX IIOJy4Yadd C HCIONb30BAHUEM
anmapaTHo-iporpamMmHuoro komiuiekca «Kopua-TB. C mocnenyrommm aHamu3oM — CIETYIOLIHX
napaMeTpuueckux TIokasatened - kodd¢unmenta Qopmbl, KodhduIMEHTa PPaKTHIBHOCTH,
komuuectBa (parmentoB [PB-rpamm, BEa wmommuoctn ynamsembix [PB-rpaMm ¢ Menkux
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(parMeHTOB, TUIOMIAIN 3aCBETKH, IMPOICHTOB pPa3pbhIBOB, SPKOCTH CBEYEHHS, HIMPHHBI CIEKTpa,
CIIEKTPaJIbHOTO pacIpeeeHusI.

[lonmy4yeHHBIE YHCIOBBIE SKCHEPUMCEHTAIBHBIC JIAHHBIC TMOJBEPTallCh CTATUCTHYESCKOH
o0paboTke ¢ wucronb3oBaHueM t-kputepuss CTBIOJEHTa, IOCIE TPOBEPKH paclpeleNieHus Ha
HOPMAaJTbHOCTb.

PE3YJbTATBI HCCJIEJOBAHUA:

I. MAKPOCKOITMYECKASI COCTABJIAIOIIASL.

JluHaMuKa Macchl Tella KOHTPOIBHOH M MOJONBITHBIX TPYII JKHBOTHBIX INPEIOCTABICHA B
tabmuie Ne 1.

BHyTpennue opraHbl rpyIHOH W OpIOIIHOM MOJOCTEH WUMENH TpaBWIIbHOE MoNokKeHue. B
MOJIOCTSIX Tela CraeK M U30BITOYHON JKUAKOCTH OTMEUEHO He ObUT0. JIerkue 3aHMMany rieBpajibHbIe
MOJIOCTH TPUMEPHO Ha ¥4 - 4/5 oObema. JKenymok, Kak y >KHBOTHBIX KOHTPOIBHOW TPYIIIBI, TaK U
MTOJIONBITHOM OBLJI 3aII0JIHEH MHUILCH, 3aHMMall 00beM 0KoJ10 5 — 10 M. Crnm3ucras *xenyaka Oblia 0e3
ocoOeHHOcTell — OenecoBaTast, BiaxkHas. CKIQAYaTOCTh CIM3UCTON MPAKTHYECKH OTCYTCTBOBAJIA.
[ToBepxHOCTh TEYEHH >KUBOTHBIX B IMOJONBITHON Tpymnre Obula TNajaKas, CBETJIIO-KOPUYHEBas,
pasmepamu ee 3x2x1,5x0,9 cm. Ha paspese Tkanb meueHu moiaHokpoBHas. [Ipu 3a0ope kpoBH miist
MOCIEAYIONIEr0 OMOXUMHUYECKOTO HCCIIEIOBAHMS U3 KPYITHBIX COCYJIOB IIIEW OTMEYAIOCh YMEHbIICHUE
BpPEMEHH CBEPTBHIBAHHUS 10 OTHONIEHHIO K KOHTPOdi0. KpoBb Oblla HACHIIIEHHOTO TEMHO-KPAaCHOTO
[[BETa C HEKUM KOPHYHEBATHIM OTTEHKOM. MaKpOCKONUYECKH MOYKH KHBOTHBIX KaK B KOHTPOJIBHOM
TpyIe, TaKk U B ONBITHOW MPAaKTUYECKH HE OTIMYAIHNCH JIPYT OT JPYra, XOTS CTOMT OTMETHTbh, YTO
KaricyJa MOYKH B OMBITHOH TPYIIITIE )KUBOTHBIX CHUMAJIACH C TPYJOM.

Tabauna Ne 1.

/mt Ne Joza Bec sxxuBotHOro | Bec xuBoTHOrO nepes Macca
TPUMETHIIONIOXJIOPUIA| IO 3aTPABKHY, T. JICKaIUTaICH, T. MICUCHH T
Cpennee 3HaueHne | D= 0 mMr/kr 201,67+2,48 200+2,98 6,83+0,3
Cpennee 3HaueHne | D=5 mr/kr 200+1,49 185+2,34 7,88+0,19
Cpennee 3Hauenne | D= 10 mr/xr 192,5+3,35 142,5+2,24 4,48+0,11
Huarpamma Ne 1.
OHUHaMIKA H3MeHEeHNA Macchl TENa KHUBOTHRIX B
xofe aKcnepliMeHdTa
25
20 O CpefHe s sHaqYeHue D= 5
15 Mk
10 B CpepHE e sHaYeHKe D=
10 narfkr
a0 oc D=0
I:I CFIE,'J,H e MF;I; f,HEE SHARHYEHHE
1 sHaY4eHMe D= 5
2 3 (LI
VYcnorubeie 1u(poBbie 0003HauYeHMs: 1. — Macca Tela JKMBOTHBIX JIO BBEACHUS

OJIOBOOPTaHMYECKOT'0 COEANHEHHUS. 2 - Macca Tefla )KUBOTHBIX ITOCTIE BBEJEHHS OJIOBOOPTAaHUYECKOT O
COEIIMHEHUS U HEMOCPEICTBEHHO Tepe JeKanuTaen. 3. — Macca NeueHH )KUBOTHBIX KOHTPOJIBHON U
MOJIOTIBITHBIX TPYIIIL..

II. BUOXUMHNYECKAS COCTABJISIIOIIAS:

Omnwmpasick Ha TpebIAYIINE KCCIEAOBAaHMS B CHIBOPOTKE KPOBH UEIOBEKa Ha (epMEHTaxX
AcATt, AnAt, menouHod W kuciaod ¢docdaTazaXx MOXKHO CHEIATh BBIBOJ O 3HAYUTEILHOM
WHTHOMpOBaHNH akTUBHOCTH (epMenToB ([JomoxoBa M.A., [Tnontuk E.A., Marepuans! [Tuporosckoii
Hay4yHoi KoH(pepeHin , M, 2005 r,ctp.164; «ToKcHYHOE JIEHCTBUE OPraHUYECKUX ITPOU3BOIHBIX
0JI0Ba HA aKTHUBHOCTh IIeNOYHOH (ocdarazpl 1 TpaHCaMHHA3 B CHIBOPOTKE KPOBH HEIOBEKa» |
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«BrnusiHEEe THIIPOKKIA TPUMETHONIOBA Ha (DEPMEHTATHBHYIO aKTHUBHOCTh aclapTaTaMHHOTpaHchepasbl
CBIBOPOTKH KpoBH uenmoBeka» UepnwimoB B.H. Ilycroanosa JL.M., E.P. MunaeBa, B.C Ilerpocsn u
HomoxoBa M.A. 3-as MeXAyHapogHas HaydHO-TIpaKTHYecKass KOH(MEpeHIHS «AKT MpoOIeMbl
skonorum», Kaparanmga 2004 145 ctp

Tabnuna Ne 2. YpoBeHb ()epMEHTHON aKTHBHOCTH B CHIBOPOTKE KPOBU B KOHTPOJIBHOM M OMBITHON

rpynIax.
D= 0 mr/xr D=5 mr/kr D= 10 mr/xr
AnAt, A, | AcAt, A, | AnAT, A, AcArT, AnAT, AcAr, A,
MkKat/n MkKat/n MKKat/n A, A MkKat/n
MKKat/n MkKat/n

CpenHee 3HaUeHUE 0,876667 0,635 1,571667 | 0,658333 1,945 0,675
Cpennsis onribka 0,022361 0,019379 | 0,035032 | 0,015404 | 0,035032 | 0,018634
t-xkpurepuii CThroieHTa -40,9431 -1,21903 -26,5003 -0,91916

Ho yBenmuuenue axtuBHOCTH ANAT B KpoBH Ha 42% mpu D=10 Mr/kr MOXKHO CBSI3aTh C
paspylieHrueM remnarouuTa. Mismenenuss ACAT He UMEIOT CTATUCTUYECKU JJOCTOBEPHOI'O0 U3MEHEHMS.

1. OQKCHEPUMEHTAJIBHBIE IAHHBIE I'PB-I'PAMM:

AOCOITIOTHBIE U OTHOCHTEIIbHBIC TIOKA3aTeNH nmapaMerpuaeckoro ananusza [ PB-rpamm B
KOHTPOJIGHOMW U TOJIONBITHBIX CEPUSX MPEACTABICHBI B caenytoniei Tabmuie Ne 1.

Ta6uma Ne 3.

a0COIIOTHBIE IU(PBI

% MO OTHOIIEHHIO K

KOHTPOJIIO
KOHTPOJIb 5 Mr/kr 10 mr/kr 5 Mr/kr 10 mr/kr
1. Koodumment bopmbi 5446455 14,84+1,69 45,48+5,02 72,75 | -16,49
2. DpaKTATBLHOCTD 0,59+0,0 0,57+0,01 0,57+0,003 3,62 3,76
3. Kommiecrso 1,00+0,0 1,00+0,0 1,00£0,0 0,00 0,00
(dbparMeHTOB
4. Hopumanmsosanas 63,29+0,98 4678,4+111,12 23382469247 7292 | 3684422
Iiomaab
5. TLnoTHOCTH 0,67+0,01 0,64+0,0 0,65+0,007 23,49 2,96
6. Menuana 94,73+0,33 96,13+0,99 94,89+0,78 1,48 0,18
7. Q(25%) 66,68+0,29 67,60+0,86 68,26+0,17 1,38 2,36
8. Q(75%) 118,73%0,35 120,20+0,96 121,06£0,25 124 1,96
9. OTKIIOHEHHE 35,19+0,09 35,880, 14 35,69+0,06 1,95 1,43
10. Croc -0,23+0,0 20,26+0,01 20,250,002 11,12 6,69
11. Dxcuece -0,70+0,0 -0,68+0,01 20,680,002 2,35 -1,90
12. Bei6pochi 1 5059,20+92,71 5635,53+104,26 5449,09+£65,08 11,39 7,71
13. BeiGpoch 2 35627,14+1691,0 | 44242,53+1966,67 | 42600,80+1487,58 | 24,18 19,57
14. Cpeassist SpKOCTh 32804,80+1202,63 23163,73+902,4 27325,43+1718,77 -29,39 -16,70
15. Illupua crekTpa 30,27+1,58 23,67+1,31 19,14+0,34 21,82 | -36,77
16. Pactipenenenue 0,08+0,01 0,02+0,01 0,05+0,008 70,18 -44.74
sipKocTH 1
17. Pacnipenenerne 0,330,04 0,16+0,03 0,14+0,01 2,35 -55,85
SIPKOCTH 2
18. Pacnipenenenne 0,29+0,03 0,30£0,04 0,25+0,01 5,80 -10,72
SIPKOCTH 3
19. Pacnipenenerne 0,21£0,03 0,36+0,05 0,39:£0,02 76,87 87,84
sIpKocTH 4
20. Pacripenenere 0,08+0,01 0,12:£0,02 0,13+0,01 42,25 58,09
SIPKOCTH 5
21. Pacripenenere 0,01+0,0 0,03+0,0 0,030,004 93,98 139,26
SIPKOCTH 6
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Huarpamma Ne 2. [Tokazarenu I PB-rpamM, umerorue TeHISHITAIO CHIDKEHUS 110 OTHOIICHUIO K
KOHTPOJIIO.

5 MI/KT 10 Mr/kT

1. FoaddruuedT fopmel m2 DpakTaneHoCTE

ES. [noTHoOCTE E11 Jkcuecc

B 14, CpegHAA APKOCTE B 15 WupkHa cnektpa

O16. Pacnpenenedue Apkocty 1 O17. Pacnpefenerde ApkoCTH 2

Huarpamma Ne 3. [Tokazarenu I PB-rpaMM, umerorue TeHIESHITHIO MMOBEIIIICHUS 110 OTHOIICHUIO K
KOHTPOJIIO

5 mr/kr 10 mr/kr
150 ;
100 1
0 4
0
-0
OB, hlegwaHa Ov. Q5%
mS. Q{75%) OY. CrknoHeHWe
m10. Croc 012, Belbpacel 1
m13. Brebpocw 2 E18. PacnpenensHue APKOCTH 3
O19. Pacnpenenenue apkoctd 4 O20. PacnpeneneHne ApKOCTH 5
B2, PacnpeneneHue ApKOCTH B

AHaNM3 MOJIYYEHHBIX SKCIEpUMEHTAIbHBIX [ PB-rpaMM Moka3bIBaer, YTo B SKCIICPUMEHTE Y
JKUBOTHBIX, KOTOPBIM BBOAMJIN OJIOBOOPTAaHUYECKOE COSAMHEHUE B KOHIIEHTpauy 10 MI/Kr, OTMEUEHO
CHIDKEHHUE ToKa3arened koadduienta ¢opmbl Ha 19,75%, dpaktmibHocTH Ha 3,91% (p<0,05),
miotHocTH Ha 3,05%, cpemneit apkoctu Ha 20,05% (p<0,05), mmpunsl criektpa Ha 58,14% (p<0,05),
pacmpeneneHus sipkocty B npenenax 12,01% - 80,97% (p<0,05) mo oTHOIIEHHUIO K KOHTpOJto. Takue
MoKa3aTelid Kak KBaHTWIbHAs mIOTHOCTH (Q25% wu Q75%), OTKIIOHEHHE, CKOC, BBIOPOCHI OBLIH
YBEIUYEHBI 10 OTHOMICHWUIO K KOHTpoib Ha 2,31% (p<0,05), 1,92% (p<0,05), 6,27% (p<0,05), B
npenenax 7,15% - 16,37% (p<0,05) cooTBeTCTBEHHO.
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JU1st Tpynnel KUBOTHBIX, IIOJYYaBIINX OJIOBOOPTAaHUYECKOE COCAMHEHUE B KOHLIEHTpaLUuu 5
MT/KT, U3MEHEHHS JaHHBIX MOKa3aTeled M0 OTHONICHUIO K KOHTPOJIBHOM TPYIIE KHUBOTHBIX HOCHIU
CTaTUCTUYECKH HEJOCTOBEPHBIN XapaKTep.

BBIBO/bI:
1.  OnoBoopraHu4ecKre COeTUHEHUS ABIAIOTCS CYNepIKOTOKCHKAHTAMH,
2. OnmHOKpaTHOE BBEJCHHE OJIOBOOPTAHMYECKOTO BEIIECTBA B OPTaHU3M IOIONBITHOTO KUBOTHOTO

BBI3BIBAET CTATUCTHYECKH JOCTOBEPHOE HM3MEHEHHE AKTUBHOCTU ()EPMEHTOB CHIBOPOTKH KpPOBHU M
nedeHd. OTHOCHTENFHOE yBEJIMUCHHE aKTUBHOCTH AJlaT B CHIBOPOTKE KPOBE CBS3aHO C LUTOIHU30M
TernaToIUTOB.

3. OpnHOKpaTHOE BBEJCHHE OJOBOOPTAHMYECKOTO BENIECTBA B OPraHHU3M IOJIONBITHOTO KHUBOTHOTO
BBI3BIBAET CTATHCTHYECKH JIOCTOBEPHOE CHIDKCHHE MapaMeTPHUECKUX IToKaszarened kol uiueHTa
(dopmbl, PpaKTUIBLHOCTH, INIOTHOCTH, CPEAHEH SIPKOCTH, IMUPUHBI CIIEKTPA, PACIIPEICICHUS SIPKOCTH.
4. OnmHOKpaTHOE BBEJCHHE OJIOBOOPTAaHMYECKOTO BEIIECTBA B OPTaHU3M IOIONBITHOTO KUBOTHOTO
BBI3BIBACT CTATUCTUYECKH JIOCTOBEPHOE TOBBIIICHUE MAPaMETPHUUECKHUX TOKa3aTenell - KBaHTHIILHON
IJIOTHOCTH, OTKJIOHEHHUS, CKOCa, BEIOpOCa.

5. OpnHOKpaTHOE BBEJCHHE OJOBOOPTaHMYECKOTO COSAWHEHHS B OPTaHU3M SKCIEPUMEHTAIBLHOTO
KHUBOTHOTO TIPUBOJMT K HW3MEHEHUIO AaKTUBHOCTH ()EPMEHTOB CHIBOPOTKM KpPOBH M TICYCHU B
coueTaHuH ¢ u3MeHeHueM I'PB-rpamm.

6.  AHanu3 MONYYeHHBIX JaHHBIX TokazaTteneld ['PB-rpamMm u akTHBHOCTH ()EpPMEHTOB KPOBH M
MEUEHH TO3BOJISIIOT BBICKA3aThCs O BO3MOXKHOCTH HcCmonib3oBaHust ['PB-meronma it auarHoCTHKH
(YHKIIMOHAITBHOTO COCTOSIHHS TICUSHH MTPU MHTOKCHUKAIUH.

N3MEHEHUA PUSNYECKUX ITAPAMETPOB B PEAKIINU
OPTAHU3MA ITPU ITIOCTAHOBKU IINABKU 110 MATEPUAJIAM
NCC/IEAOBAHUA C IIOMOIIIbIO METOJA HAKATAHMN

(PUOJAPAKY)

Boponkun B.A., Kpammenwok A.H.

Kadgheopa cupyoomepanuu u namypanvuvix memooog neuenus Axademuu Meourko-coyuanbHo2o ynpagienus,
Cankm-Ilemepoype
Krashenyuk@yahoo.com

Panee ogHUM 13 aBTOPOB B cepuM pabOT OBLIO MOKAa3aHO HAMYKE YHEPrOMH(POPMAIMOHHOTO
BO3JIEWCTBUA THUpPyAOTepanuu Ha opranu3Mm uenoBeka [Kpameniok A.U., Kpameniok C.B., 1993;
Kpamenrok A.U., Kpamentok C.B., Koporkos K.I"., 1998]. C 3T0ii 1ensio HCIONTB30BaIH THO0 METOT
AxobaHe (MeToJ] TEpPMOITYHKTYPHI), JIn060 Merox ['PB.

B oatux wuccnenoBaHusx ObuT 0OHApYXeH 3PQPEeKT dHepronH()OPMAIIMOHHOTO BO3JEHCTBUS
(OUB) rupynorepanuu Ha opraHu3M venopeka. Hanmnune addexra DB B mpoliecce rupygorepaniu
OBLITO TTOKA3aHO U Ha J1a00paTOPHBIX >KUBOTHBIX [1].

MATEPHAJIBI U METO/JBbI. B nacrosimiee pabore ucnonb3oBanu Meron Hakaranu s
nemoHcTpanuu 3¢ dexra DVB Ha opraHu3M yenoBeka.

HabGnromenust Haj mamWeHTaMHd TPOBOMMIIM 1O  Merony Hakatamm ¢ moMomibio
JIMAaTHOCTUYECKOTO  KOMILIEKCa «Iumakomc»  paspaboraHHOMYy Ha Kadeape METUIIMHCKOH
kubepaetku 1 uHpopmaTrk Mb® PIMYV.

B kauecTBe M3MEPHUTEIBLHOIO MPUOOPA HMCIONB30BACS IUGPOBOI Mpeodpa3oBaTelb TOKa
LIIT-2M, npeaHa3HaYeHHBIN U TIpeoOpa3oBaHus 3HAYCHUH MUKPOTOKA B KOHTPOJIBHBIX TOUKaX Ha
MOBEPXHOCTH TeJa narueHTa B nudpoByto hopmy. O0paboTka Moay4eHHBIX 3HAUCHUN TPOBOJMIIH 110
CHeHaTbHON KOMITBIOTEPHOM TIporpamme. [2]
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N3mepenus Ha qUarHOCTHYECKOM KOMILIeKce «J{rnakomcy MpoBOAMIM B TPH dTama.
I sTam — mepBUUHBIN 3aMep 3JEKTPONPOBOTHOCTH KOHTPOJIBHBIX TodeKk Ha 12 mepummanax (12
PY4HBIX ¥ 12 HOXHBIX TOYEK) 10 IOCTAHOBKHU MHUSBKH;
Il sTanm — BTOpPOI 3aMep 3INEKTPONPOBOAHOCTH TEX K€ KOHTPOJBHBIX TOUEK. 3amep MPOU3BOIMIH
cpazy ke ToCIe OTTaJICHHsI MUSBKY;
III aTanm — cnenyromuii 3amMep B cpeaHeM depe3 30 MUHYT 1OCIIe BTOPOTO 3aMepa Ha Tex ke 24 ToUKax.
JU1st craHzapTH3alMM  pe3yabTaTOB B pabOTEe MCIOIB30BAM IOCTAHOBKY TOJNBKO OIHOMN
MUSBKH Ha CTaHIAPTHYIO 30HY.

ITocranoBka nUsBKU 30 MuHYT Bpewms (T).
| | |
|
T T T
IIEPBUYHBI BTOPOI TpeTHii
3aMep 3aMep 3aMep

Puc.1 Cxema 3amepoB Ha KOMITIEKce «JlHaKoMey.

B mporecce m3MepeHHi MONMyYaid 3HAYCHHS DJIEKTPOINPOBOJHOCTH B PEIPE3CHTATUBHBIX
TOYKAaX Ha pyKaxX M HOrax IalMeHTa, KOTOphle 00padaThiBaid MO CIEIHAIBHON MporpaMMe.
Pesynbrarer 00padorku BeiBoauiau Ha [1K B Buae cxeM u TaOmuIlL.

Bennuuna cpenHero Toka JUIsl JKUTENEW LEHTpalbHOM Poccnu BapbHpyeT B IIHPOKUX
npenenax or 30 mo 100MKA. BONBIIMHCTBO CIEIUATNCTOB CYUTACT, YTO WHTEPBAT HOPMAaJIbHBIX
3HAYCHUH JIEKTPOIPOBOTHOCTH 3aKiItoueH B quamnaszoHe oT 40MkA 1o 70 MKA, a Bce OTKIIOHEHHS B TY
WM JPYTYIO CTOPOHY OYAYT SIBIATHCS YKa3aHUEM Ha BhIPAXKCHUE MATOJIOTHYCCKUX COCTOSHUM.

B Ta6nNel B koyioHKe 2 TOKa3aH MOPSIKOBBIM HOMEP MalMeHTa B 3To Tabiuiie.B komonke 3
— yKa3bIBaeTCs MO (M — MY>KCKOM, X — KEHCKHIT ). B KolmoHKe 4 — BO3pacT MamueHTa B MOJTHBIX TOfax.
B konenke 5 — 3HaueHune cpenHero Toka s Bcex 24 MepuaAnaHoB /10 TOCTAHOBKU MUABKHU. B KomoHKe
6 — WHJAEKC, TOKAa3bIBACT, HACKOJBKO TAHHBIA TAIMEHT OTIMYACTCS OT KOHTPOJIBHOW TPYIIIHI IO
WHTETPATbHOMY  TIOKQ3aTeIl0 COCTOSHHUS  3I0pOBbsl. VHIEKC BBIYHCIACTCS  CIICIHATBHBIM
MaTeMaTHYecKuM MeTonoM. CTaTHCTUYECKH «HHIEKC» TpEJCTaBisieT co0ol  «paccTosHue
Maxanonobuca» [3].Eciu BenwunmHa WMHAEKCA HE MPEBBIIAeT 1, TO MalMEHT HE OTJIMYACTCA OT
KOHTPOJIbHOM rpymnmbl. Ecnu BenuuuHa wHaekca oT 1 10 2, TO HAI[UEHT MOXET OBbITh OTHECEH K IPYIIIE
pHCKa C BEPOSTHOCTHIO HAIMUMUs MaTo’Ioruu B 67%. [Ipu OGonbliell Benu4nHE MHJIEKCA BEPOSITHOCTH
OTKJIOHCHHS COCTOSIHHS 3I0POBbSI TIAIMEHTA OT KOHTPOJIBHOU Tpymibl coctaBisieT 10 90% u Gomnee. B
HaIlleM CiIy4dae 3a KOHTPOJBHYIO TPYIITY B3SThI, IO OTACIHHOCTH, MYXYHHBI M KXCHITUHBI MOCKBBI,
CUMTAIOIIHECS MPAKTUIECKH 3I0POBBIMHU. B KOJOHKE 7 — MOKa3aHbl 3HAYCHUsSI CPEIHErO TOKA ITOCIIE
TIOCTAaHOBKU MNHUSBKA. B KomoHKe 8 — TOKa3aHbl 3HAYCHUS CPEAHErO TOKa dYepe3 OIpeieieHHBIN
MPOMEXYTOK BpeMeHHt ( mpubmu3utensHo 30 MUHYT MOcie 3aBeplIeHUs] ceaHca THUpyAoTepanuu). B
KOJIOHKE 9 — TIOKa3aH TPOMEKYTOK BPEMEHH MEXIY H3MEPEHUEM I10CJEe IMOCTAHOBH IHSIBKH U
nocnenyommM (Mexay 2 u 3 usMmeperusMu). B kononke 10 — mokazaHa pasHOCTh MEKIY 3HAUCHHEM
CpemHEero ToOKa J0 U MOCIe TOCTAHOBKH MUSBKH WIHM PA3HOCTh MEXIY 1 U 2 u3MepeHussMu. B KomoHke
11 — mokazaHa pa3HOCTh MEXKIY 3HAUCHHUEM CPEIHEr0 TOKa MOYIeHHOTo MpH | 1 3 U3MepeHusx.
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Tab6n. Nel Coxnas tabumna pe3ysnbTaToB 3aMEpOB Ha AMATHOCTHYECKOM KOMILTEKce «J{inakome» 10 u
I10CJIC€ ITOCTAHOBKU ITHSBKHU.

No No IoJl | BO3pacT ITepBuuHbIit rmocie Yepes 30 pa3HOCTh
3amep ITOCTAHOBKHM | MHHYT IOCJIE | TOKOB &
MUSBKH ITOCTAHOBKH - 7/8)
MUSABKA
ITo M JIeT TOK HHJICKC TOK TOK T(Mm) | cpasy | 30m
3aMepy xK
1 2 3 4 5 6 7 8 9 10 11
20 1 K 47 88 0.2 68 83 39 20 5
26 2 K 43 79 0.1 51 51 60 28 28
29 3 K 28 100 0.1 97 94 28 3 6
30 4 XK 43 77 0.6 67 52 41 10 25
33 5 M 46 74 2.2 42 37 31 32 37
38 6 K 53 90 0.2 86 90 44 4 0
39 7 K 52 77 0.1 55 51 29 22 26
40 8 K 27 94 0.4 97 87 31 -3 7
41 9 XK 44 85 0.2 63 75 37 22 10
42 10 K 65 62 0.9 38 36 41 24 26
43 11 K 44 73 0.1 70 76 31 3 -3
44 12 M 42 126 0.1 115 102 28 11 24
46 13 K 52 59 0.1 46 42 31 13 17
50 14 XK 46 67 1.0 62 59 41 5 8
52 15 K 27 87 0.2 76 94 27 11 -7
59 16 K 38 81 1.2 56 48 35 25 33
60 17 K 73 57 3.6 42 44 20 15 13
65 18 XK 57 68 0.2 48 27 29 20 41
66 19 K 58 88 0.7 91 98 31 -3 -10
68 20 K 40 70 0.1 47 61 35 23 9
72 21 K 68 72 0.1 24 35 43 48 37
73 22 K 84 37 4.2 56 40 22 -19 -3
77 23 XK 47 68 0.3 57 53 41 11 15
78 24 M 47 97 0.0 87 98 23 10 -1
79 25 K 48 62 0.1 48 44 26 14 18
80 26 K 35 76 1.4 67 64 26 9 12
81 27 K 81 69 0.9 78 69 27 -9 0
83 28 xK 52 77 0.0 71 67 31 6 10
86 29 K 40 68 2.3 56 48 36 12 20
87 30 M 54 66 0.6 75 76 27 -9 -10
89 31 K 57 73 0.4 49 56 31 24 17
91 32 M 58 78 3.9 63 71 28 15 7
92 33 xK 74 76 0.7 51 50 24 25 26
93 34 K 50 83 0.1 77 78 29 6 5
96 35 K 63 35 34 31 19 50 4 16
98 36 K 55 92 0.3 85 83 32 7 9
106 37 M 58 24 4.9 15 17 33 9 7

B Tabmume Ne 1 mpencraBiieHbl 3HAuYCHHMsS CPEIHEro TOKa BceX 24 IOKa3aHUiA
AJIEKTPONPOBOTHOCTH MEPUINAHOB.

3a nepuog 2004 — 2005r.T. 06cnenoBano 37 MAMEHTOB € pa3IMYHBIME JrarHozamu. V3 Hux 6
MyxuuH ¥ 31 xenmpHa. Bo3pact nanuenToB konebdaercs ot 27 et o 81 ropa.

Anammns IMMOJIYYCHHEBIX PE3YyJIbTAaTOB IMMOKA3bIBACT, YTO CPCAHCC 3HAUCHHUC BCIMYMHBLI TOKa IJIA
BCEX TAI[MEHTOB cocTaBisieT 74 MKA. HaOmromaercst ycToiiunBoe ociabiieHHe CPEeAHUX TOKOB IOCIIE
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IMOCTaHOBKU musABKM Ha 16%. [ToBTopHOE M3MepeHue uepe3 30 MUHYT 3ahUKCHPOBAIIO €1le OoJIbIIee

oca0JIeHHe CPEHEro ToKa, B cpeaHeM Ha 18% OT mepBOHAYaIBLHOTO.

B Tabnumax Ne 2 - 6 mokaszaHbl pe3yJibTaThl 3aMEPOB, CBEICHHBIC B TPYIIIbI, B 3aBHCHUMOCTH
OT HaYaJIbHOM BEIUYUHBI
npeacTapiieHsl B Tabnuie Ne 7 u rpadukax (puc.2,3).

YCpEAHEHHOro Toka marmeHTa. CpenHre 3Ha4eHUs U KaXKJON TPYIIIBI

Tabm. Ne 2
anana3oH Menbine 40 MKA.
No Ne | mon BO3pacT MIePBUYHBII ITocne yepes 30 PaznocTh
3amep MMOCTAHOBKHM | MHUHYT IIOCIIE TOKOB
MHSBKA MTOCTAaHOBKH
MTHSBKH
M/
10 3aMepy K JIeT TOK Wupexc TOK Tok | T(M) | cpasy | 30m
1 2 3 4 5 6 7 8 9 10 11
73 1 K 84 37 4.2 56 40 22 -19 -3
96 2 K 63 35 34 31 19 50 4 16
106 3 M 58 24 4.9 15 17 33 9 7
Tabm. Ne 3
muama3on 40 - 70 MKA.
Ne Ne | mon BO3pacT TIEPBUYHBIH Iocne yepes 30 Pa3nocTs
3amep MTOCTAaHOBKH | MHHYT IIOCIIE TOKOB
MHSBKA ITOCTAaHOBKH
MHSBKH
0 3aMepy M/ K JIeT TOK Wunexc TOK Tok | T (M) | cpasy | 30m
1 2 3 4 5 6 7 8 9 10 11
42 1 xK 65 62 0.9 38 36 41 24 26
46 2 K 52 59 0.1 46 42 31 13 17
50 3 K 46 67 1.0 62 59 41 5 8
60 4 K 73 57 3.6 42 44 20 15 13
65 5 K 57 68 0.2 48 27 29 20 41
68 6 xK 40 70 0.1 47 61 35 23 9
77 7 K 47 68 0.3 57 53 41 11 15
79 8 K 48 62 0.1 48 44 26 14 18
81 9 K 81 69 0.9 78 69 27 -9 0
86 10 xK 40 68 2.3 56 48 36 12 20
87 11 M 54 66 0.6 75 76 27 -9 -10
Tabm. Ne 4
nuanason 70 - 80 MkA.
Ne Ne | mon BO3pacT TIEPBUYHBIH Iocne yepes 30 Pa3nocTs
3amep MTOCTAaHOBKH | MHHYT IIOCIIE TOKOB
MHSBKA ITOCTAaHOBKH
MTHSBKA
0 3aMepy M/ K JIeT TOK Wunexc TOK Tok | T (M) | cpasy | 30m
1 2 3 4 5 6 7 8 9 10 11
26 1 xK 43 79 0.1 51 51 60 28 28
30 2 K 43 77 0.6 67 52 41 10 25
33 3 M 46 74 2.2 42 37 31 32 37
39 4 K 52 77 0.1 55 51 29 22 26
43 5 xK 44 73 0.1 70 76 31 3 -3
72 6 K 68 72 0.1 24 35 43 48 37
80 7 K 35 76 1.4 67 64 26 9 12
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83 8 xK 52 77 0.0 71 67 31 6 10
89 9 K 57 73 0.4 49 56 31 24 17
91 10 M 58 78 3.9 63 71 28 15 7
92 11 K 74 76 0.7 51 50 24 25 26
Tabm. Ne 5
auanazon 80 - 90 MmkA.
Ne Ne | mon BO3pacT TIEPBUYHBIH Iocne yepes 30 Pa3HocTs
3amep MTOCTAaHOBKHM | MHHYT IIOCIIE TOKOB
MHSBKA MTOCTAaHOBKH
MHSBKH

10 3aMepy M/ K JIeT TOK Wunexc TOK Tok | T (M) | cpasy | 30m
1 2 3 4 5 6 7 8 9 10 11
20 1 K 47 88 0.2 68 83 39 20 5
41 2 K 44 85 0.2 63 75 37 22 10
52 3 xK 27 87 0.2 76 94 27 11 -7
59 4 K 38 81 1.2 56 48 35 25 33
66 5 K 58 88 0.7 91 98 31 -3 -10
93 6 K 50 83 0.1 77 78 29 6 5

Tabm. Ne 6
auanazon Oosibie 90 MkA.
No Ne | mon BO3pacT TIEPBUYHBIH mocJie 3aMep uepes PaszHocTh
3amep MHASABKU 30 MuHyT TOKOB
M/

10 3aMepy K JIeT TOK Wunexc TOK Tok | T(m) | cpasy | 30m
1 2 3 4 5 6 7 8 9 10 11
29 1 K 28 100 0.1 97 94 28 3 6
38 2 xK 53 90 0.2 86 90 44 4 0
40 3 K 27 94 0.4 97 87 31 -3 7
44 4 M 42 126 0.1 115 102 28 11 24
78 5 M 47 97 0.0 87 98 23 10 -1
98 6 xK 55 92 0.3 85 83 32 7 9

Tab6n. 7 CBonHas TabaMIa BEIUYMHBI CPEIHUX TOKOB 110 TPYIIIAM JIO U ITOCJIC TIOCTAHOBKU THSIBKH.

Jnanazon K-Bo Bospacr Toxk O TOKa o % O TOKa o % (cp)
CpeHuX Yer-K (cp) (cp) (MKA) (cp) (MKA) uepe3 yepes 30
TOKOB MKA 30 MuHYT MMHYT I10CJIE
nociue MOCTAHOBKH
MOCTAHOBKH THSBKH
THSBKH
1 2 3 4 5 6 7 8
<40 3 68 32 -2 6 7 21
40 - 70 11 55 65 13 20 17 27
70 —80 11 52 76 20 27 20 27
80-90 6 44 85 13 16 5 7
> 90 6 42 100 5 5 7 7
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Puc. 2 VYmeHblieHue ycpenHeHHOW BETMYWHBI CHJIBI TOKA B MKA TOCII€ TOCTAHOBKU MUSBKU JIsI TPYIIT C
Pa3IUYHON HayaJIbHOW YCpPEIHEHHOH BEITMYMHOMN CHIIBI TOKA.

Psn 1: mokazaHust I3MEHEHHUH cpa3y MOcie MOCTAHOBKU MUSBKH;

Psn 2: nokazanust msmeHeHuit cycts 30 MUHYT TTOCTI€ TOCTAHOBKH TTHSIBKH.

Ananus MMOJIYUYCHHLBIX PE3YJILTATOB ITO3BOJIACT BBIACINTE HEKOTOPBIC 3aKOHOMEPHOCTHU
CBs3aHHBIC C BO3Z[CI710TBI/ICM IMHUABKW Ha OPraHy3M IMalyuCHTa.

YMeHbLUeHue cunbl Toka B %
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40MKA AVana3oH CUnbl ToKa Gonbuwe

Puc.3 Ywmenbuienue preI[HeHHOﬁ BEJIMYUHBI CUJILI TOKa B % IIOCI€ IOCTAHOBKM IHSIBKHU IJ rpynm C
Pa3JIMYHOU HaYaJIbHOW BCJIIMYMHOU CWUJIBI CPEAHETO TOKA.

Jnst rpynn ¢ u3HadanbHOW cuiloil cpeaHero toka B 40 — 70 MKA xapakTepHO ocliabieHue
CHJIBI CPEJHEro TOKa Cpa3y Iocie IIOCTAHOBKM THABKH. JTO ocjalleHue YyBElIU4HMBaeTCs B
3aBUCUMOCTH OT BO3pacCTaHUA HayaJgbHOM BEJMYMHBI CHIJIBI TOKAa ImanuceHTa. ‘-Iepe3 30 MHHYT 3TOT
3¢ EKT He TOTBKO COXPaHSIETCs, HO U YBEITMUUBACTCS.

Jnig rpynmsl ¢ Ha4adbHOM BEIMYMHON CHIIBI CpeAHero Toka menblie 40 MKA cpa3y mocie
MOCTAHOBKM THABKH MOXET BO3HUKATh 3(GQEKT yCHUIEHHS CHIBI CPEIHEr0 TOKa WM ciaboe
ociabiieHre He mnpeBblmatomee 5% or HadanpHoro. Yeped 30 MHHYT Mocie MOCTAHOBKH THSIBKH
HaAOII0/IaeTCsl YCTOMUMBOE CHM)KEHHE CUJIBI cpefHero Toka B cpemHeM Ha 20%. K rpynme ¢ cuoit
cpenHero Toka Menblle 40 MKA, Kak MpaBUIIO, OTHOCSTCS MAIlMEHTHI C ACTEHUYECKHM COCTOSHHEM
pa3IMYHOM DTHUOJIOTHH: JUIMTENIbHBIE XPOHHUYECKHWE 3a00JeBaHUs, XPOHHUYECKAas YCTaJOCTh,
MICUXUYCCKUEC COCTOAHUA, BO3PACTHLIC USMCHCHHNA U T. /1.

Jnst Tpynmel ¢ M3HAYAIBLHOM CHJION cpemHero Toka B mpenenax 70-80 MkA HaOmonanoch
camMoe CWJIBHOE OCITalJIeHHe CHIIBI CPEeJHEr0 TOKa Cpa3y Iociie TOCTAHOBKH MHUSBKH. OTH Ke
HU3MCHCHUS COXPAHAINCH U ITOCJIC UCTCUCHUA 30 MHUHYT.
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Jis Tpymnm ¢ W3HAYAIBHOM CHIION cpemHero Toka Oojbine 80 MKA XapaKTepHO MEHEe
3HAYUTENLHOE OCJIA0JICHWEe CPEIHET0 TOKa IMOCIe TTOCTAHOBKM MHUSBKH, C yMEHbIIeHHeM 3ddekTa mo
Mepe Bo3pacTaHMsl W3HAYAIBHON CHIIBI CPETHETO TOKA.

UYepes 30 MuHyT Habmomaioch pe3koe ocnabnenue 3¢ dexra. Cuia cpemHero Toka UMeEET
TEHJICHIINIO K BO3BPAIICHHUIO B IEPBOHAYAIIBHOE COCTOSIHHUE.

Pa3paborunku xomruiekca «J/paxoMcy yKkasbIBarOT, YTO MPH YBEIWYCHUHW TOKA3aTENs CHIIBI
cpenHero Toka Oompire 70 MKA pedb MOXKET WATH O HaNpsHKEHWH IIEHTPAIbHOW HEPBHOW CHCTEMBI,
00YCIIOBIIGHHOM OCTPBIMH BOCHAIHUTEIBHBIMH TIPOIECCAMH, HEHPOLUNPKYIATOPHBIMH  JTUCTOHHSMH,
IdHIEQaTBbHBIMA CHHIPOMAaMH, TIPHEMOM TICHXOTPOITHBIX TpernapaToB. [10BbIIICHNE CHITBI CPETHEr 0
TOKa MOXeET OBITh CBSI3aHO C BO3JICHCTBHEM Ha MalMeHTa (GU3NIECKHIX TONCH.

Huamazon 70 — 80 MKA cKopee BCEro MOXKET CYHTAThCA <«IIOTPAHUYHBIM» MEXKIY
HOPMAaJIbHBIM COCTOSIHHEM 37I0POBBSI M CEphE3HBIMU OTKJIOHCHUSIMU. B 9TOM amana3oHe Habmrogaercs
HanOonpmui 3 dexT ociabiieHuss CHJIbI CPEIHEr0 TOKA cpa3y IOC/I€ MOCTAHOBKH IMHUSABKH W OH
COXpaHsIeTCsl Ha MPOTSHKEHHUH ToTydaca 0e3 cepbe3HbIX N3MEHEHH.

CIBuT B CTOPOHY YBEJIWYEHHSI CHIIBI TOKa 0T HOpMaibHOro (0T 70MKA k 70-80MKA) MoXkeT
OOBSICHATBCS BIUSHHEM Ha OpPraHu3M 4YejoBeKa (M3WYECKUX TMoNiel OOoNbIIOro ropoja,
MCUXUYECKIMH HaNpsDKEHUSIMHA, OOYCIIOBJICHHBIMHA TEMIIOM COBPEMEHHOW KH3HH W JPYTHMH
AKOJIOTHYECKHMH (haKTOpaMH MPHUCYIIUMHU TAKOMY Meranonucy, kak Cankr-IlerepOypr.

XapaKTepHO, YTO YMEHBIICHHE  HAYajJbHOW BEIMYMHBI CHIIBI CPEIHEr0 TOKa XOPOIIO
corjacyercsi ¢ yBelNU4eHneM CpeHero Bo3pacTa B rpynmne. s 6onee MOTOABIX MAIEHTOB MPUCYII
Oonee CHIBHBIN TOK. MakcManbHbIA dQQPEKT OcnabIeHus CPETHEro TOKa MOCle TOCTAHOBKH MUSBKU
MoMaiaeT Ha CpeAHM Bo3pacT 45-55 ner, korga HaOMIOAAOTCS 3aMETHBIC M3MEHCHHSI B COCTOSHHH
3JI0POBBS ISl OOJIBIIMHCTBA HACENGHHSI M KOTJIA CTAHOBHTCS 3aMETHBIM CHW)KECHHE aJanTallMOHHBIX
BO3MOYKHOCTEH OpraHn3Ma YelioBeKa.

[pyroii 3aKOHOMEPHOCTBIO,  MPOSIBIAIOLIEHCS  IPU IOCTAHOBKM NMUABKH,  SIBJISIETCS
W3MEHEHUE aKTUBHOCTH DHEPTrEeTHYECKUX MEPUIMAHOB, KOTopas ycuiupaercs dyepe3 30 MUHYT.

JAnist manyeHToB U3 TPYIIBI CO CpeHUM TOKOM < 40 MKA 3¢ dexT n3MeHEeHUs] aKTHBHOCTH
MEpHUINAaHOB HAOIIOIaeTCsl cpa3y B BUE MOIIHBIX OTKJIIOHEHUH OT CPEHEro 3HaUCHUsT M COXpaHsIeTCs
Ha MPOTSDKEHHH BCETO BPEMEHH JI0 CIEAYIONIET0 3aMepa, UMesl TeHACHIIUIO K YCHIICHHUIO.

Jlid manueHToB U3 IPYMI C yCpeaAHeHHOH BennmunHOM Toka oT 40 mo 70 MkA u ot 70 mo 80
MKA HanOonbmwid ) (EKT N3MEHEHHS SHEPTeTHUECKOTO COCTOSHIS MEPHIMAHOB TPOSBISIETCS Yepe3
30 MHUHYT MOCJIE IOCTAHOBKH MUSBKHU IIPH 3-€M 3aMepe.

Jns man@eHToB W3 TPYNNBI C  YCPENHEHHOW  BeMUYMHOW Toka  Oonbmie 80 MKA
OOHapy)XeHHOH 3aKOHOMEPHOCTH HM3MCHECHHUs JHEPreTHYecKOW aKTUBHOCTM B MEpUAHMaHaX HeE
Habmoaercs. Yaie Bcero 3TM U3MEHEHUS HOCST CITydalHbIH (C TOUKH 3peHHs 0000IIeH ) XapaKTep
W HE TaK 3aMETHBI, KaK B TIPEIbIIYIINX CIydasXx .

Cnaboe mposiBlieHHE U3MEHEHUI B MEpHIMaHaX HE TOBOPUT O CJIa0OM BO3JICHCTBUU THSBKH
HA OpraHW3M IMAaIMEHTOB W3 TPYIIBI CO CpPeJHHM TOKOM Oombine 80 MKA. AHaIM3 W3MEHEHW
MoKa3atells CpaBHEHUSI ¢ KOHTPOJIBHOM IPYIIOA OJHO3HAYHO BBISIBIISICT TIOJIOKUTEIbHBIE N3MEHECHUS
MIPH [TOCTaHOBKE MUSIBKU BO Beex rpymmax (Taom. Ne 8).

Tabn. 8 I3MeHeHue mokaszartels CpaBHEHHS C KOHTPOJIBHOM IPYIION J0 U TIOCIIe IIOCTAHOBKH

TIHSIBKH.
JlnamnazoH cpeaHux 3amep 3amep 3amep
TOKOB MKA. 1 2 3
<40 -2.333 -1.667 -2.667
40 - 70 -0.273 -0.818 -1.000
70 — 80 +0.545 -0.636 -0.545
80 —90 +0.833 +0.167 +0.667
> 90 +1.667 +1.167 +1.167
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IToka3aTens CpaBHEHUS C KOHTPOJIBHOM TIPYNIOW YYHUTBIBAECT IapaMETpbl M3MEPEHUs Ha
MEpHJuaHax MnmaqueHTa Co CpCAHNMU IMMapaMETpaMu B KOHTpOHI:HOﬁ rpynmne v Mo3BOJIACT YYECTh TaKHEC
HapaMeTpsl Kak MoJI, BO3pAcT NallMeHTa, KINMAaTHUeCKHe 0COOCHHOCTH PEruoHa.

Ecnu nmokazarens HaXOOUTHCA B IIPEaciiax t 1, TO 3TO I'OBOPUT O HOpMaAJIbHOM COOTHOUICHHUUN
YEJIOBEKA C KOHTPOJIBHOM TPYyMNIION.

Ecnu mokaszatens HaxomuTbes nuamasoHe £ 1 - 2. TO 3TO yKa3blBaeT Ha HAIWYHE
OTKJIOHEHUH OT KOHTPOJIBHOM TPYIIIIBI C BEPOSTHOCTHIO B 67%.
Ecnu mokaszaTens HaXomuThes B JuamasoHe = 2 - 3 u Ooiee, TO 3TO TOBOPUT O

BEPOSITHOCTH OTKJIIOHEHUH OT KOHTPOJIbHOU Tpynibl Ha 95 % u Oosnee.

W3 Tabmuier Ne 8 BUIHO, YTO TMOCTaHOBKA IMHUSBKH BO BCEX CIy4asx HMMeEET TEHJCHITUIO
BO3BpallaTh IMOKAa3aTeNb CPaBHEHUS C KOHTPOJBHOW TpyNIoid K HOPMajJbHOMY IIOJOXKEHHIO, YTO
MOJTBEPKIAET 03I0POBUTENBHBINA dPGEKT IS MAIMEHTOB HE 3aBHCUMO OT MPHHAJISKHOCTH K TOMH
WJIM UHOU I'pyIIIE.
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OCOBEHHOCTH TMHAMMWKHN ITOKA3ATEJIEN IT'PB-TPA®UU Y
ZKEHINIVH ITPU AENCTBNU PUSNYECKUX U
IMOIINMOHAJIbBHBIX HATPY30K

‘ByaatoBa T. E., "Tlonosa T.B., " TapacoBa M.H.

* Kypeanckuii eocyoapecmeennsiil yhusepcumem, ** FOxcno-Ypanvckuil 2ocyoapcmeennulil yHugepcumenn,
*** Kypeanckuil 6a306blil MeOUYUHCKUT KOLLEONC bulat_t@list.ru

UzBecTHO, YTO (PH3HONOTHYECKHE TIPOILECCH B JKEHCKOM OpraHu3Me CBsi3aHbl ¢ (hazaMu
oBapuajabHO-MeHCTpyanbHOro Imkiaa (OMII), 4to 3adacTyr0 OOBSCHSAETCS MPEUMYIIECTBEHHO
TOPMOHAJIbHBIMH M3MEHEeHUsIMU. HecMoTpsi Ha 00JbIIoe KONUYECTBO MCCIIEOBAHUM, TOCBSIIEHHBIX
OCOOCHHOCTSIM TICHXO(U3HUOJIOTMYECKOTO COCTOSIHHS JKEHCKOTO OpraHHM3Ma, CYIIECTBYET MHOIO
HESICHOTO B MEXaHM3MaX aJalTallMOHHBIX pPeakiuil KeHIIMH Ha BHEIIHHE BO3JICHCTBHS B pa3HbIE
¢dazer OMLI, HanpuMep, Ha pa3IMYHBIE TICHXO3MOLMOHATIBHBIE CTUMYJIbI. [I0MCK KpUTEPHEB OIIEHKU
MCUXO(PH3UOIIOTMYECKOTO COCTOSIHUSI OpPraHN3Ma C MCIIOIB30BAHHEM METO/Ia Ta30pa3psIHON BU3yad3allii
y KEHIIMH B pa3inuHble (ha3bl OBAPUATHGHOTO IMKIA, a TaKKe B YCIOBHSX Pa3MYHBIX HArpy30K,
TICX03MOIMOHAJIBHBIX BO3/ICHCTBU, CTPECCOB IPENCTABIISET OOJIBIIIOE TEOPETHYECKOE 3HAUCHHE.

HEJIb U 3AJJAYA UCCJIEJOBAHUA

N3yunth 0COOCHHOCTH AWHAMHUKH TOKa3aTellell ra3opas3psyiHON BH3YaIM3allUH Y KEHIIHH B
TEUEHHE OBAPUAILHO-MEHCTPYAIBHOIO IUKJIA W TPH BO3ACHCTBHM (DU3UYECKHMX W IMOIIMOHAIBHBIX
Harpy3ok. ConocTaBUTh MOMyYeHHBIE PE3yIbTAThI C OOMIETTPHHATHIMA METOJAMHU HCCIEIOBAHUS

OPI'AHU3ALUA U METOAbI UCCJIIEJOBAHUA

B uccnenoBanun npunsin ydactue 197 sxennmH. [1o cocTosiHUIO 3710pOBbS BCE HCTIBITYEMBIE
OB OTHECEHBI K OCHOBHOW MEIHMIIMHCKOM Tpynme. K MOMEHTY HccieoBaHUS €ro yYaCTHUKH jKajio0
HE TpPEembpABISNIM. B M3ydyeHHH aJanTalMOHHBIX H3MEHEHHH COCTOSHHUS  JKEHIIUH B TEUYEHHeE
OBapHAIIbHO-MEHCTPYaJbHOTO IUKJIA M TIPH BO3JCHCTBUM (DU3NYECKOW M YMCTBEHHOH HArpy3oK B
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pasnuunbie Gaszel OMII npunsim ydactue 35 sxeHimH (14 CTyAeHTOK B Bo3pacTe oT 18 10 22 jer u
21 sxeHmuHa B Bo3pacTe oT 31 mo 42 ner). Y ucciaenyeMblX B pasiudHbie (a3bl OBapUabHO-
MeHcTpyanibHoro nukia (1 uamepenne — Ha 3 - 4 1eHb oT Havaja (as3bl MEHCTpYyalluK; 2 U3MEPEHHE —
BO Bpems ¢a3bl oBymsinun (14-15 nenp nukia); 3 m3mepeHue — 3a 1 - 2 JHS 0 IpeAnoaaraeMoro
Havana (as3el MeHcTpyanuu) peructpuposaiu napamerpsl YCC, AJl, [PB-rpaduu, omera-noreHuuan,
noreHnuan Ouonorndeckn akTuBHBIX Touek (BAT), mpomsBoawnm oOmmii aHanu3 KpoBu. s
omnpezeneHuss ¢a3pl OBYISIUM HCHOnb3oBan Tect Ha oBysinmuio “FRAUTEST” (mpom3Bomurens
AXIOM GmbH, bropmraar, I'epmanus). AHaau3 KpOBH MPOBOJWIM Ha aBTOMATHYECKOM
remaTosiornaeckoM anammzatrope MEDONIC CA530 (Miner), 1IBerus.

lNazopa3zpsanas Bu3yanusanusa NpoBowIIach Ha ammapaTHoM KoMiuieke « BEO GDV Camera»
(C-TlerepOypr). s xapakrepuctuku ['PB-rpaMM  wWcmonp30BaiuM — MOKas3aTeNnH:  ILIOLIA/b
razopaspsigaoro  u3oopaxenuss (IPU), wHTerpanbHeii KOI(QOUIMEHT Miomaan, KodQQUIHEHT
(pakTanbHOCTH, HOPMAaTH30BaHHAS TUIOMIA]Ib.

HccnenoBanne 3iekTpodusnoornueckux mokaszarened BAT mpoBomuioch Ha mpudope
MyJapTUMETp BM-518 ¢ HEmoiaspu3yomMMuCS XJIOpCcepeOpsHbIMKM djiekTpogamu. [Ipu  aHanmm3e
MCUXO(U3UOIOTHIECKOI0 COCTOSIHUS YKESHIIUH MCIIONIb30Baau TecThl JIromepa, AiizeHka, Jleonrapna,
Cnunbeprepa.

B nccnenoBanny BAMSHUSA CIIOPTUBHBIX HArpy3oKk npuHuUManu ydactue 105 yenosek. M3 Hux:
29 crnopTcMeHOK, 3aHuMaromuecss 6erom Ha cpeguue aucraHnuu (800-1500 m.) m umeromme I, 11
paspsn; 76 CTYINEHTOK, HE 3aHMMAONIMXCS CIOPTOM M MOCEIIAIONIME 3aHATHA MO (DU3UIECKOMY
BOCIIMTAHHUIO, COTJIACHO MPOrpaMMe YHUBEPCHUTETA, JABa pasa B HEJEIO.

[Mcuxodusnonornyeckne W3MEHEHHS TPH MBICICHHOM TIEPEKHBAHUN  SMOIHMOHAIBHO-
OTPULIATENHHBIX U SMOLMOHAIBHO-TIOTOKHUTEIbHBIX JTUYHBIX CUTYyalluil u3ydanoch y 48 cTyaeHTok 1
kypca KI'Y B Bozpacrte 17 — 20 ner.

[Ipu u3ydeHnH BIMSHUS CTPECCOBBIX HATPY30K 0OCIEOBaHbl 19 >KEHIIMH — MapantoTUCTOK.
HccnenoBanus mpoBOIMINCH 10 U TIOCIIE BBITTOJIHEHHS MPBIKKA ¢ CaMOJIETa.

[ony4eHHble pe3ynbTaThl AHAIM3UPOBAIM Ha IEPCOHANBHOM KommbiloTepe «Pentium» c
WCTIOJIb30BaHUEM MPOrPaMMHOTO KoMIUTeKca «Statistica 6.0.

PE3YJbTATHI UCCJIEJIOBAHUMN Y NX OBCYXJIEHUE

Ananmu3 mokasarteneld pabOThl cepilla U COcTaBa KPacHOH KPOBH BBISBHII OIPEAEICHHBIC
W3MEHEHUSl BEreTaTHBHBIX (yHKIMH B TedeHue pasHbiXx ¢az OMIL. JKeHIMHBI ¢ HOPMAabHBIM
(perymnsipHbIM) TEYEHHEM MEHCTPYaIBbHOrO IUKJIA 110 YPOBHIO CONEPKaHUSI TeMOTJIOOHHA B KPOBH
COCTABHJIH 2 TPYMITLL: | rpynmna — KEHIIWHBI C HOPMaIbHBIM YpoBHEM remorioouna (131,6 + 1,3 r/n);
2 rpymma — XeHIIMHBI ¢ HU3KUM ypoBHeM remorioouHa (105,8 + 4,13 r/m).

Pesynbratel mokazanu, uto y xeHmuH odenx rpynmnsl UYCC u AJl yBenmuuBatotes ot I k I
¢daze OMII, a ¢akTopbl TPEBOKHOCTH, AKTUBHOCTH M Pa0OTOCIIOCOOHOCTH CHHIKAIOTCSI.

V xennuH 1 rpyrmel mokazarenu ['PB-rpaduu ot [ k Il aze mocroBepHO MOHMKAIUCH B TIpeAeax
HOpMaJIBHBIX 3HaveHWi (puc. 1). Y sxeHnmH 2 rpymmbsl nokaszarenu twiomaan [PU Obum Bhiie, a
KOO (PUIMEHT CUMMETPHY - HIDKE, YeM B | TpyIIIe, HHTErpabHbIi KO3 PUIHEHT TUIOMIAIN - YBETUIHBAIICS
k III pase, ocTaBasich BhIIIE HOPMBI, UTO CBUACTEIBCTBYET O POCTE (DYHKIIMOHAIBHOIO HAIIPSDKEHHUS,

B 1 rpymnme mokazartens HHTErpaibHOTO KO3 PHUIIMEHTa TIoNIau cieBa u crpasa ot [ - k 1II
¢aze ymenbimiics B 2 — 2,5 pasza, octaBasich B npeaenax Hopmbl (o K.I'. KoporkoBy). Ilo mHeHHIO
JL.B.I'pebenuyk, C.H.Axunbko (1975) nocroBepHoe cHibkeHue mokaszatenei ['PB-rpaduun
O0YCIIOBIIGHO ~€CTECTBCHHBIM TIEPUOJUYECKUM TIOHW)KECHHEM aJalTallMOHHBIX BO3MOXKHOCTEH
OpTaHHU3Ma JKEHIIUHBL

[Ipu nccnenoBaHNM BIUSHUS HA KEHIUH C HOPMAJIbHBIM YPOBHEM I'€MOIJIOONHA U JKEHIIMH
C HU3KUM YPOBHEM reMoriobuHa ¢pusndeckol Harpysku B Buje 20 npucenanwmii 3a 30 cexynn B I, 11,
IIT azax OMII BeIsIBHIIACH clienytolas quHamuka [ PB-mapamerpos.

B 1 rpynne B I a3y BbIsSIBUIIOCH HE3HAUMTEIbHOE MOBBINICHUE MOKa3aTenel riomann ['PU
(cnera, cripaBa, oOIei) u ko3 dunrenta cummerpun. MHTErpanbubiil ko3ddunuent miomanu ['PB-
rpamm cieBa u crpaBa ymenpmmics. Bo Il dasy mokaszarens obmieli momanu ['PU yBenuumics, a
WHTErpaNbHbINA K0((UIMEHT TUIOIIA/IN CIIeBA U CIIpaBa YMEHBIIUIICS.

B III ¢aze momans ['PU (oO1mast, ciieBa u cripaBa), KO3QOHUIMEHT CUMMETPHH YBEITUYHIIUCH.

87



IX Meoswcoynapoonwiii Konepecc no buosnexmpozepaghuu

WuTerpanbupiii Ko3pGUIMEHT TUTOMAIU ciieBa ocTalcs 0e3 U3MEHEeHHH, a cripaBa yBennduics. Bo 2
rpyIine u3MeHeHus nokasareneit miuomaau ['PU (cnea, cipaBa, o61mas) u ko3 huIeHTa CHMMETPUT
aHAJIOTMYHBl W3MeHeHMsiM B 1 rpynme. MHTerpanbHblii K03((UIMEHT TUIOMAIN yBETHYHBAIICST
MPAKTUYECKH BO Bce (asbl.

[lpu anamm3e 3aBUCHMOCTH TCUXO(DHU3MONOTHUECKUX (DYHKIUN UCCIETYEMBIX XEHIIMH OT
BO3pacTa U couuanpHoro craryca (1 rpynma - 14 cryaentok 18-22 mner; 2 rpynma - 21 pabotarormas
JKeHIUH 31-42 JieT) oTMe4YeHO nocToBepHOe nmoHrmkeHrue Omera-noreHinana ot I k 111 ¢paze OMII B
obenx rpynmax. Pasnmuumii Mexay rpynmamy He BbIsiBIeHO. Haunbosee BbIpakeHa TPEeBOXKHOCTH Y
JKEHIIUH B MEHCTPYaJbHBIH, @ Y CTYyJEHTOK — B MEHCTPYaJbHBI M OBYJIATOPHBIA MEPUOIBI, UTO
nonTBepkaaercs uccieaosanusmu W.B. Edumoroit, E.B. Bymsika, (1993) 1 CcBHIETEILCTBYET O
(YHKIIMOHATBHOM HaIPsDKEHHH.

JlonrutynunaneHelii anamu3 [PB-rpadwm y sxkeHmwmH (cpeanuit Bospact 34,8 = 2,6) c
peryaspHBIM MEHCTPYaJbHBIM LIMKJIOM B TeUeHHE 6 ITMKIIOB BBIABWI, uTO mokasarenu ['PB-rpamm B
OHOMMEHHBIC (a3bl IUKJIA U3MCHSUIMCh B ONPEAEICHHBIX MHTEPBAJIaX, COOTBETCTBYIOIMX (aze H
WMENM CTAaTHCTHYECKH JIOCTOBEPHBIC HM3MEHEHUS BOJIHOOOPA3HOTO TEUYEHHWsS IMKIIA B Mpeaenax
normyctuMbix HopM (o K.I'. KopoTkoBy) st 3mopoBsIx moneit (puc. 2).

MOHUTOPHUHT B I'PYyNIE CTYACHTOK BBISIBUII, 4TO U3MeHeHus [ PB-nnapaMeTpoB Ha NpOTsKEHUU
6 UMKIOB OBUIM BBIpaKEHBI OOJIbINE, B CPaBHEHHH C TPyINnod sxkeHIWH. Cyas Mo W3MEHEHHSM
norennmaioB BAT, omera-norenmuana, I'PB-rpamm, pe3ybTaToB ICHXOIOTHYECKOTO TECTUPOBAHUS,
MOXXHO TOBOPHUTH O BBIPAKEHHOM HAMPSIKEHUH aJallTAllMOHHBIX MEXaHU3MOB y cTyneHToK B III dazy
OMLI, 9yTO BO3MOXHO CBSI3aHO C MEHBIIEH YCTOHYMBOCTHIO HEPBHOW CHUCTEMBI M BBIPAKEHHOCTHIO
CTPECCOBBIX BO3ACHCTBUM, CBA3AHHBIX C yU4EOHBIM MPOLIECCOM.

MeronoM AMCKPUMUHAHTHOTO aHAJM3a 110 TOJYYSHHBIM JaHHBIM BCE WCIBITYEMbIE OBbUIH
pasaeneHsl Ha YeThIpe Tpynibl. B mepByro Ipyniy BOLIUIM HCTBITYEMbIE, Y KOTOPBIX BCE IMOKa3aTelH
I'PB-rpadun nperepnesanu nocroBepHoe cHmkenne ot [ ¢assl k 111 dpaze. Bo BTopyto rpyniy Bomuiu
UCTIBITYEMbIC, Y KOTOPBIX KONeOaHus moka3aTeneld mo (azaM nukia ObUTH HE3HAUMTENBHBL. TpEThio
TPYIIY COCTAaBUIIM UCIIBITYEMbIE CTYICHTKH, HMEIOINe HU3KKe rmoka3aTenu [ PB-rpadun; konebanus
o (azaM IUKIIA UMEH Y HUX TEHJIEHIHIO K moHmkeHuto ot | ¢assl k 111 daze. B werBepryro rpymmy
BOIIUIM HCIIBITyeMble, moka3aTtenu [ PB-rpadum kotopbix mnpeBbimand HOpMy B 1,5-2 paza, u y 4
KEHIIMH OBbUT HU3KUI ypoBeHb reMorioduHa. [Ipu ananmse uaMeneHnus nokaszareneii [ PB-rpaduu u
ypoBHS Heiporu3ma B TeueHue OMI] BrIsiBIIeHa oTpHIIaTENbHAS] KOPPENALMOHHAS 3aBUCUMOCTE B 1
TpyIIe | MOJIOXKUTENbHAS BO 2 U 3 rpynmax (puc. 3).

[Ipu ananuze BiausHUS (PU3NUECKONH HATPY3KH BBISIBUIN CXOJCTBO Mexay ['PB-rpammamu y
CIIOPTCMEHOK MMOCJe WHTEHCHBHOW MCHUXO(U3MYECKON HATrpy3Kd M Y CTYACHTOK, HMCIBITHIBAIOIINX
«QHEProJIEUIIUTHOE COCTOSHUE», YTO, MO-BUAUMOMY, OOYCIOBICHO HApYIICHUEM pPErYJIATOPHBIX
MEXaHU3MOB JHEpProoOecreueHusi TKaHeW ¥ OpPraHoB BCIICACTBUE CHIDKEHHS OKHCIUTEIBHOTO
dochopunuposanus (B.A. Wmoxuna, 1995). Ilpuuunoit storo B | rpymme, BO3MOXHO, SBJSCTCS
MpEeNeIbHOE YTOMIIEHHE HEPBHO - MBIIIEYHOM cHucTeMbl, a B III rpynme — ncuxosMoOLuOHAIBHOE
HanpsDKEHUE B pe3yibTaTe Y4eOHBIX Harpy3ok cryieHtoB. CraHmapTHas Qu3mueckas Harpyska Ha
(oHE BBIPAKEHHOTO «IHEProJeQUIIMTHOrO COCTOSHUS» TMPHUBOAUT K JalbHEHUIIEMY CHIKEHHUIO
nokazareneit [ PB-rpaduu, a Ha poHEe HOPMATHHOTO COCTOSHHUSI — K YBEITMUCHHIO ITOKa3aTeneH.

Jnst u3ydeHusT NUHAMUKA MapaMeTpoB MCHXO(U3UOIOTHYECKOrO COCTOSHUS TPU OCTPOM
cTpecce MBI O0CTEIOBalld MApAIIIOTHCTOK TIOCNE BBIIONHEHHS NpPbDKKAa ¢ camonéra. B atom
WCCIIEIOBAHUM  TaKK€  BBIABIEHBI  pa3dUYHble  THUIIBI aJlaNTallHOHHBIX  peaKIuil
NCUXO(U3UOIOTHYECKUX TTOKa3aTeneH.

VY xeHummwH B 1 rpymnme oTMedalloch JIOCTOBEPHOE CHIDKEHHE TMOKas3aTelsl HHTEerpajbHOro
koo duimenTa IomaAM W MOKa3aTeNns CUTYaTHBHOM TPEBOXKHOCTH TOCIE MPBDKKA TPH HUCXOJHO
BBICOKHX MX 3HaueHUsX. Bo 2 rpymnmne mofo0HbIH XapakTep U3MEHEHUs TIOKa3aTeNeil oTMedacs Ipu
HCXO/HO HOPMAJBHBIX (CpEAHUX) X 3HaUeHusAX. B 3 rpymme ucxonHple moka3aTean WHTErpabHOTO
koo duimenTa romann ObUTH HUXKE HOPMBI CiieBa | cripaBa. [locie nMpbphKKa y KEHIIUH BBISBUIACH
TEHJCHIUS K UX YBETUUCHUIO, CUTYaTUBHAS TPEBOKHOCTh TTOHU3UJIIACH.

[o nanHBIM MUddepeHuanTsHOro aHanm3a Hanboaee 3HaYUMBIMHU, TO €CTh ONMPEACIISFOIIUME
pa3nuyMs MEXIY pa3InyHbIMU TpyNIaMu, OKazaJIuch noka3arenu: miomaab [ PU va I'PB-rpamMmax B
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I u 1II dazax nmkna, uaTerpanbHblii  koddduuuent mromanu Bo I u Il dazax muxia, mokazartemnsb
TPEBOXKHOCTH, MOKa3aTellb pabOTOCIIOCOOHOCTH, MOKa3aTenb HEHPOTH3MA.

Mexny mokazatensmd [ PB-rpadguu W JTHYHOCTHBIMH  OCOOEHHOCTSIMHU  HICCIIEIYEMBIX
BBISIBJICHO OOJIBIIIOE KOJNMYECTBO KOPPEISIIUOHHBIX CBA3€d pPa3HOH CHUJIBI M HANpaBICHHOCTH.
Haubonbiiee 9rcio momoKUTENBHBIX CBSI3el BRISBICHO C TIOKA3aTeNIeM BEr€TaTHBHOTO TOHYCA.

B rpynme  cTyneHTOK OBUIO HCCIENOBAaHO BIUSHHUE BBITIONHEHUS TNCHXO(U3NIECKUX
penakcannoHHbix ynpaxueHuit (IIOY) na xapakrep ['PB-rpamm. Pesynbrathl oOcnenoBaHus
CBHJICTEIBCTBYIOT O HOpMAaJIM3allii OMORJIEKTPOrpaMM y OOJIBIIMHCTBA UCHBITYeMbIX. [loydeHHbIe
(aKThl CBHJICTENBCTBYIOT KaK 00 WHAMBHIYAIBHBIX Pa3IMUHUAX B PEAKIUSAX KEHCKOrO OpraHM3Ma Ha
TICUXO03MOIIMOHAIbHBIE BO3ACUCTBUSA, TaK U O HEOOXOAMMOCTH HHIMBHUIYaJbHOTO IMOAXOAa K
pa3paboTKe MporpaMM NCHXO(U3NIECKOTO 03/J0OPOBIICHUSI.

k sk sk

Takum o00pa3oM, Ha OCHOBAaHMHM O3KCIIGPUMEHTANBHBIX JaHHBIX ObUIa IIOATBEpIKICHA
3aKOHOMEPHOCTh, YTO MECSYHasi TOPMOHAJIbHAS MEPHOANKA Y JKEHIIUH SBJSETCA BEAYIIUM PUTMOM
MPAKTUYECKU JIIsI BCeX (YHKIMOHANBHBIX CHUCTEM, HO TaKK€ BBISABIICHO, YTO €€ BBIPAKEHHOCTh U
HaIpaBJIeHHOCTh M3MEHEHHIl B OpraHM3Me WHIUBUAyaJbHBI U 3aBUCST OT COYETAHUS JIMYHOCTHBIX
4YepT, ONPEACISIEMbIX CBOMCTBAMHU HEPBHOM CHCTEMBI.

Hamm nanHple, B OTIMYME OT JaHHBIX JPYTMX aBTOPOB, IOMYEPKHUBAIOT IPHUOPUTET
HEHTPAIBHBIX HEPBHBIX MEXaHU3MOB B OpPTaHHU3alMU TICUXO(PH3NYECKOrO COCTOSIHHS KCHIIMH Ha
pa3HbIX (ha3zaXx OBapHAJIBHOrO IMKJIA. Takue BO3ACHCTBUS HA COCTOSHHE I[EHTpPAJIbHON HEpPBHOMH
CHCTEMBl KaK OMOIMOHAIBHBIA  (POH, CTpeccOBble CHTyalldd BIHSIOT Ha  XapakTep
NMCUXO(U3HONOTHYECKUX M3MEHEHHH Ha TIPOTSHKEHUH BCETO IIMKIIA. DTO HE TOIBKO HE OTBEPTaeT poib
T'YMOpaJIbHBIX U3MEHEHUH, HO, HAIIPOTHUB, CBUJIETEIHCTBYET B MOJIB3Y €AMHOTO HEPBHO-TYMOPAIHLHOTO
MEXaHH3Ma aJalTallMOHHBIX U3MECHCHHUH B OpraHM3Me KCHIIMHBI HA NpOTshKeHHH Beex gaz OMLI. B
TO JK€ BpPEMS OTKpPBHIBAIOTCS MEPCIEKTUBBI IEICHANPABICHHON KOPPEKIUH TCHXOPHU3NIECKOTO
COCTOSIHMSI KEHIIUH TPH TOMOIIM BO3JEHCTBUN Ha LIEHTPAJbHYIO HEPBHYIO CHCTEMY, HampuMmep,
ncuxodusnyeckor  perymauumu. Kak  mokazanm  pe3ynbTaThl  Hamled — pa0oOTBI,  3aHATHUS
NCUXO0(QU3HIECKUMH YIpaKHEHUSMHU OKa3bIBaIOT OnaronpusTHOE BITUSTHUE Ha
MCUXO(MHU3UOIOTHYCCKHE (PYHKIIMU, HACTPOCHUE U Pa0OTOCIIOCOOHOCTh. JTH JaHHBIE MOTYT CIIYXKHUTh
TEOPETUYECKOW OCHOBOM sl pa3pabOTKH CpEACTB TMOBBIICHHS (PYHKIIMOHABHOTO COCTOSIHUS
KEHCKOT0 OpraHu3Ma B CHOpTe, B MPO(QECCHAX, CBI3AHHBIX C IOBBIIIEHHOH OTBETCTBEHHOCTHIO
HCIIOJIHUTENS.

BbIBO/IbI
1. OyHKIIMOHAIFHOE COCTOSHME JKEHIIMH C HOPMAaJbHBIM (PETYJISpHBIM) OBapHUajbHO—
MeHCTpyanbHbIM TTuKIIOM (OMII) Xapaktepu3yercsi TEHACHIINEH K CHIDKCHHUIO MTOKazaTeneil KpacHOU
KPOBH B MEHCTPYallbHYI0 M YBEIWYCHHEM WX K OBYISITOPHYIO a3y, CHIDKEHHEM  BEITHYUHBI
MmoKaszatelyieli OMO3JIEKTpOrpaMM, OMera — MoTeHIInala, pad0TOCIOCOOHOCTH U TPEBOKHOCTH T10 TECTY
Jlromepa, yBenmuenueM noreHnuanoB AT, poctoM ko3 duitnerTa acHMMETPHH Ha TIPABOH U JIEBOH
pYKe B IpeIMEHCTPYalibHOM (a3ze.

2. AnanTanvoHHbIE PEaKINH JKEHIIMH Ha YMCTBEHHYIO paOOTy 3aK/II0YalOTCS B BHICOKOM YPOBHE
paborocniocobHocTH B I 1 Il pazax OML] u camxenun ero B 111 daze; npu BEIMOTHEHUU CTaHIAPTHON
¢u3nyuecKol Harpy3kum — xapakTep peakuui 3aBucen kak oT (assl OMII, Tak u OT creneHu
TPEHUPOBAHHOCTH JKEHIIMH. Tak, OaronpusTHeIE W3MEHEHUS! TICHXO(MU3UOIOTHYECKUX IOoKa3aTenei
orMedanuch B | dasze 1muKia, W3MEHEHHS, XapaKTEepHbIC Ui HampsDKEHHS aJanTallMOHHBIX
MexaHu3moB — B III ¢aze. YV KeHIIMH — JIETKOATJIETOK XapakTep pPeaKIMH Ha Harpy3Ky B OOJbIIei
CTETIeHHU 3aBHCEIN OT CTEIIeHU YTOMIIEHUS, YeM Y HETPEHUPOBAHHBIX.

3. BospacTHble  0cOOCHHOCTH — NMCHXO(M3HONOTHMYECKUX  TOKaszaTellell  XapaKTepHU30BajiCh
BBIPAKEHHOI TPEBOXKHOCTHIO Y 3PENbIX JKEHIIMH B MEHCTPYaJIbHBIM, a ¥ IOHBIX — MEHCTPYaJIbHBINA U
OBYJISITOPHBIA TIEPHOABI, HYTO COYETANIOCh CO CHW)KEHHEM OWOAJIEKTPHUYECKHX T[OKa3aTened u
yBenuueHneM koddouienta cummerpuu B Il (aze y FOHBIX U CHUKEHUEM €r0 - y 3pEIbIX JKCHIIHH.
BbisiBIieHa 3aBHCHMOCTD  IICUXO(H3HOIIOTHYECKOT0 COCTOSHUS JKEHINUH B pasHbie ¢azel OMI] ot
MIPUHAUIKHOCTH K KCTpa — M MHTPOBEPCHH, BRIPAXKEHHOCTH HEHpOTH3MA.

4. [To pe3ynbraTaM MUCKPUMHHAHTHOTO aHAIIM3a OMOAJIEKTPOrpaMM BCE MCIBITYEMbIe COCTABHIIH
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4eThIpe TPYIIBL. B mepByro rpymiry BOIUTM HCIBITYEMbIE, Y KOTOPBIX BCE IMMOKA3aTeNH MpeTepreBain
nocroBepHoe cHmkeHue ot I ¢asel k Il dase; Bo BTopylo — UCHBITYeMbIe, Y KOTOPHIX KOJIeOaHUs
nokazareneil mo Qaszam NWKIa ObUTM HE3HAYMTENIBHBI, B TPETHI0 — HCIBITYEMbIE CO CHIDKCHHEM
nokazareneit or [ x Il ¢a3ze B 30He HIIKE HOPMEBI; B YETBEPTYIO — HCIIBITYeMbIe, Moka3arenu [ PB-
rpaduy  KOTOPBIX MpeBbIIaNIM HopMy B 1,5 — 2 pa3a. BolsBieHa TecHas KoOppensus
OMORIIEKTPOrpaMM ¢ YpOBHEM HEHpOTU3Ma.

Jlureparypa
1. KoporkoB K.I'. OchHoBbl I'PB Ouosnexrporpadun, CII6.: Cankr-IlerepOyprckuii rocyaapcTBEHHBIN
WHCTUTYT TOYHOH MEXaHUKH U ONTHKH (TexHuueckuid yHusepcuter), 2001. — 360 c.
2. I'mmoyr B.C., YepnocutoB A.B., Koctprikuna E.B. Ilokazatenu I'PB y xeHmwmH B auHamuke das
MeHcTpyanbHoro mnukia // Hayka. Muadopmarms. Co3nanue: matepuansl VIII Mexmynap. konrpecca, r. C.-
[etepo., 3-5 uronsa 2001r. — CII6.: CIIGUTMO, 2001. - C.80 — 82.
3. Bbynaropa T.E., IlomoBa T.B., TapacoBa M.H. MonutopuHr BiusHHs ()aKTOPOB aHTPOIOI'€HHOI'O
MIPOUCXOXKIEHUS Ha OMOPUTMBI XKEHCKOro opranmdma meronoM ['PB-rpadum // Mexn. Hay4H.-IpakT. KOHQ.
«OKOJIOTU3aNusA TEXHOIOTUH: pobiieMsl U perienus»y. CO. Tpynos. — Kypran, 2004. — C. 91 - 93.
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Puc. 1. BnustHue ypoBHS reMoriioOnHa Ha W3MEHEHHS MMOKa3aTelis «o0ias miomass [ P1» y )KeHIIMH B TeUCHUE
OBapUATBHO-MEHCTPYAJIBHOIO ITUKIIA: | TpyINa - )KEHIIUHBI ¢ HOPMAJILHBIM YPOBHEM IeMOITIO0MHA; 2 TpyIa —
JKCHIIMHBI ¢ HU3KUM YPOBHEM I'eMOTJI00HMHA
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Puc. 2. MOHUTOPHHT OOIIEH TUTONMIAIN Ta30Pa3PITHOTO U300PaKECHUSA B OBAPHATBHO-MEHCTPYaJILHOM ITUKIIC
3JI0POBBIX KEHIIUH
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1 rpynma
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Puc. 3. Ilokazatenu xoppensuuu napamerpoB ['PB-rpaduu ¢ ypoBHeM HelipoTu3Mma B Ipylmax XCHIIUH IO
¢dazam oBapuaibHoro 1ukia: KS — ko ¢unuenr cummerpuu; SL -mromans I'PU cneBa; SR — miomans ['PU
cnpaBa; So00. — mromans I'PU obmas; JSL — wHrerpampubiii kodd¢uiment miomaan ciesa; JSR —
MHTETpaJbHBIA KOA(QQUIIMEHT TUIONMAIU clpaBa
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BJINAHUWE ITPOLHEAYPDBI JIEUEHUA ITEPEKNCBHIO BOAOPOJA
HA I'PB ITAPAMETPbLI ITAIITMEHTOB

*BoakoB A.B., *TeaemieBa T.1O., **T'ypckuii B.B.,
***KpbIzKaHOBCKHM J.B.

" Knunuka nuwesoti annepeuu «xonabmeomecmy (Knunuxa Joxkmopa Bonkosa), Mockea
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AHHOTANMUSL

Bonburyto  1EHHOCTh  MPENCTABISAIOT — HCCIENOBATENbCKUE — allapaTHble TEXHOJIOTHH,
MO3BOJISAIONINE HE TOJMBKO HCIOIB30BATh JIOCTOBEPHO BBIJENEHHBIE pacueTHBIE MapaMeTphbl, HO H
OINUPATHCS HA BU3YyaJlbHbIE ()EHOMEHBI, CITOCOOHBIE CTaTh JAMATHOCTHYECKH CaMOCTOSITEIbHBIMU.

Meron I'PB (perucrpanusi CTUMYJIHPOBaHHON 3JEKTPOHHON 3MHUCCHU C YCHIIEHHEM B Ta30BOM
paspsize) sBisgercs Takod TexHomoruei. Kpome toro, meron I'PB mo3Bonser KOCBEHHBIM 00pa3om
CyIHTh 00 YpOBHE OHEPreTHYECKHX 3alacoB MOJICKYJSPHOTO YPOBHS (YHKIMOHHPOBAaHUS
CTPYKTYPHO-OEIKOBBIX KOMILJIEKCOB. DJTO TMPEANonoxeHue Obuio BbickazaHo K.I.KopoTkoBeiM ¢
coapTopamu B 2004 romy [1].

[Tpu nposeneHuu Gosee 1500 MOHUTOPUHTOBBIX 0OCienoBanui MerogoM ['PB marueHToB ¢
pa3IMYHON XPOHMYECKOH MATONOTMEH B KIMHUKE HAaMW OBUIM OTMEYEHBI XapaKTepHbIC BU3yallbHbIC
¢deHoMenbl n300pakeHnit ['PB-rpamMM manmeHTOB, HCHONB30BABIIMX YIBTPA3BYKOBBIC WHTAJSIIUU
TepeKucH Boaopona [2].

[lepexucy Bomopoaa SBISETCS OJHAM M3 ECTECTBEHHBIX METa0OJIMTOB OpraHu3Ma,
OTBEYAIOIINX 3a HOPMaJIbHOE (PYHKIIMOHUPOBAHUE SHEPIETUISCKUX MPOIECCOB [3].

3amaTeHTOBaHHBIA  CrMOCOO  JiedeHUsT ¥ NPOQWIAKTAKA  MMMYHOIC(QHUIMTHBIX  (a,
CIIeIOBATENBHO, DHEProJeHUIUTHBIX) COCTOSHUN OpraHM3Ma COCTOMT B WHTAISAIUOHHON Teparuu
BOJIHOTO pacTBOpa JIEKapCTBEHHOro TNpemnapata B Qopme aspo3ons. B kauecTBe JiekapcTBEHHOTO
mpenapara HCIOoNb3yIOT MEPEeKUch Bogopona B kormeHTpanuu ot 0,01 mo 1,5%, npu 3TOM a’po30iib
MOJTy4aloT Ha YJIbTPa3BYKOBOM HHTAJIATOPE B PEeKHUME MCIIapeHUs MpernapaTa co CKOPOCTHIO HE BBIIIE
0,5 M B MuHyTY. HTaNnAIMOHHYIO TEpaNuUIO MalMeHThl TPOBOAWIN HENENbHBIMU KypcaMu 1o 5 - 30
MUHYT Ha MPOLEAYpPY B TeueHue 1- 6 mecsIes.

[Ipouenypbl HauyMHANKCH C YCTaHOBJICHHS KOMQPOPTHOW Ui MAIlMEHTa KOHIEHTPAIlUH
MIEPEKUCH BOJOPOJA, KOTOPYIO OT Kypca K Kypcy moeimaioT Ha 0,01% 10 MakcuMallbHO
IIEPEHOCHUMO.

ITo — BUAMMOMY, ITUTENBHOE UCIIOJIB30BAHNE TAaKOM WHHOBAIIMOHHOM METOJMKH, Kak ['PB,
B POJIM MOHMTOPWHTOBOM - NPHU BEACHHH ONPEAEIeHHON TPYIIIBl MAIMEHTOB M0 OTpabOTaHHOMY
CTaHIApTy, JaeT B PYKH HCCIEAOBATENs BO3MOXHOCTH OOOOIICHHS W TPUAAHUS HEKOTOPHIM
(heHOMEHaM ONTHYECKOTO M300paKEHHs TUATHOCTHUYECKON IleHHOCTH. [IpudeM, AMarHoCcTHKa MOXET
KacaThcs KakK MaTOJOTHYECKHX COCTOSIHHN Ha YPOBHE HO30JOTMUYECKHX CAWHUI] U OBITh MPUBS3aHHON
K TOIMHMYECKHM HAXOJIKaM Ha HW300paKCHUHM «IHarpaMMbl», TaKk ¥ (YHKIMOHAIBHOTO COCTOSHUS
opranu3zMa B nenoM (3a ocHOBY Opanach KapTa CEKTOPHOW IHATHOCTHKHM [0 TMajbllaM PyK
K.I".KopoTkoBa, 1 TIOCTpOEHHbIE Ha €€ OCHOBE IUarpaMMbl).

OCHOBHBIE OGHAPYXEHHBIE IIPU3HAKHA

1. Bumumoe yBenmuWueHUe IUIOMIAM H300paKeHUsT Ha (QUIBTPOBOW 3allUMCH, JOCTHIKEHUE
MaKCHUMAaJIbHBIX TIOKa3aTelel MHTErpaibHOM MO U TPEBIIICHHE HX.

2. Hcue3noBenue, 1100 yMEHbIICHUE SHEPTOACPUIIUTHBIX JIOKABHBIX 30H MpH 0ecUILTPOBOI
3aIHCH.

3. YpaBHuBaHHE N300paKEHHI MO TUIOMAHBIM XapaKTEPUCTUKAM TIPH JIBYX BapHaHTaX ChEMKH.

4.  CrnaxuvBaHHe MPEIIICCTBYIONIEH BBEJCHHUIO TIEPEKHCH BOJOPO/a aCHMMETPHUU H300paKECHHIA,
MPEUMYIIECTBEHHO Ha OecUIbTPOBON 3aMUCH.

5. Tlpubnmxenne n300paKeHUs AUArPaMMBbl K MPaBUIBHON OKPYKHOCTH.

B nanHoli pabore manee JIEMOHCTPUPYETCS TOATBEPXKICHHE OTMCUEHHBIX BH3YaJIbHBIX
(heHOMEHOB METOJIAMHU CTATUCTUYECKOT'0 aHAIIN3a.
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Hcrnonb3yst anropuTMbl CTATUCTUYECKOT O aHANIN3a, [I0KA3aHO, YTO ONPEACIICHHbIE TApaMETPhI
I'PB rpamMMm mammeHTOB 3HAYMUTENBHO MEHSIIOTCS IIOCTE TPOXOXKACHUS MAIEHTOM MpPOIENyphI
JICYCHUS TIEPEKUCHI0. AHAIN3 MPOBOJUIICS HA JIBYX TPYMIax OONBHBIX: MEpBas Tpymma cocTosuia u3
MAIMEHTOB ¢ OONE3HIMH SHIOKPUHHON CHCTEMBI, BTOpas rpymia — ¢ O0Je3HIMH KOCTHO-MBIIICYHOM
cuctembl. B kadectBe I'PB mapaMmerpoB MCHOIB30BalUCh YCPEOHEHHBIE IIO BCEM IAJIBLAM
xapakrepuctuku ['PB rpamm, cHATBIX ¢ QmibTpoM u 0e3 QuIbTpa, © COOTBETCTBYIOIIME CpEIHE-
KBaJpAaTUYHbIE OTKJIOHEHUS OT CperHUX. B cormacum ¢ KOHLENUMEH CHCTEMHOIO IMOAXOAA, ABE
rpynmnsl umetor ['PB mapamerpsl, koTopbie BeqyT ceOsi OMMHAKOBO IPH MPOXOXKACHUH MPOIEAYPHI
MalMeHTaM1, HECMOTPS Ha paszindue Oone3Hei. JJaHHbIM cBoiicTBoM 00sanatoT ['PB rpamMmel, CHATBIC
6e3 ¢pubTpa. B TO *e Bpems 'PB rpammel, cHsaThie ¢ QuiabTpoM, BenyT cebs Mo-pa3HOMY B JBYX
Tpymnmnax TManueHToB, TakuM o0pa3oM Hecs HMHQOpPMANHMIO O KOHKPETHOM 3a00JeBaHHU.
CraTucTHueckdii aHaiM3 Ha JOCTATOYHO Ooratoli BBIOOPKE IAIIMEHTOB MO3BOJHUT COCTABUTh
penpe3eHTaTUBHYI0 KapTy peakuuu I'PB mapamerpoB Ha npouenypy HIPUMEHEHUS IIEPEKUCH
Bojgopoaa. CpaBHUBAs C 3TOM KapTOW WHIMBHUAYaIbHBIA IPOGHUIE 0000IICHHON peaKIluy MalkeHTa Ha
JIeYeHr e, MOKHO CYAHUTH 00 3 (EKTUBHOCTH MPOIETYPHI.

OIIUCAHHUE 3AJJAYU U METOJOB UCCJIEJOBAHUA

UccnenoBannsie nanubie conepxkanu 16 I'PB uzmepennii 6e3 ¢punbrpa u 15 I'PB uzmepennii ¢
(GUIBTPOM, CAETAHHBIX JIO WM TIOCIE TPOLEAYphl JICUCHHS B TPYIIE IAlMEHTOB ¢ OONE3HIMHU
SHJIOKPUHHOHM CHCTeMbI, a Takxke 1Mo 10 aHaIOTHYHBIX M3MEpeHUuH ¢ QUILTpoM U 0e3 QuibTpa B
rpymmne ¢ OOoJe3HSIMU KOCTHO-MbIIIeYHOW cucTeMbl. [Ipumep 'PB rpamMM omHOro w3 mamueHTOB

nokasaH Ha Puc. 1. a 0 Sy
I'PB rpaMmbl ObUTH OLH(POBAHBL, M CIIELYIOIINE P -~ ‘ P
XapaKTEePUCTHKH HW300pa’keHU ObuUIM  BBHIOpPAaHBI B .'"‘ 5 ;E "
KadecTBe uccnenyeMoix I'PB nmapamerpos: = ’ , -
. Cpemame (mo Bcem manbliaMm) 3HadeHws 10 ";f ;}-; \ _,_..\_‘ N
MapaMeTpoB: TUIOIIAAb 3aCBETKH, KOAPDUIIEHT POPMEI, o 3l B

CpeIHUH paguyCc HW30JIMHUM, CpPEOHEKBAIPATUUHOE

orkinonenue (CKO) paanyca u301uHIH NAbLia OT CPEAHETO Puc. 1. TPB rpammbi 2L nambita, CHATHC
SHAYCHHs TIO NANbIly, JUIMHA H3OMMHWH, SHTPOMMA MO | Goo hunrna suis mamuenTa U3 CpyMmbI C
W30JIMHUH, CpemHsss  HMHTEHCHBHOCTB, KOIIMIECTBO | 3a60epaHMAMH SHIOKPHHHOH CHCTEMBI:
¢pparmenToB,  ¢pakranpHocTh 10 M3oaMHUM, CKO | (a) go mpouemypst sneuennms, (6) mocie
(bPpakTaTbHOCTH OT CPEIHEr0 3HAUCHUS 110 HAJIbILY; TPOIEYPhI JIEUECHHS.

. CKO 3HayeHu{l TaHHBIX TapaMETPOB JJIS OTAENbHBIX

HaJIBLEB OT CPEAHUX 3HAUYCHUI 11O BCEM IAJIBLIAM.

3amava cocrossla B TOM, YTOOBI ONPENETUTh CTENEHb BIHSHHUS MPOLIEAYPHl JICUCHHS
IIEPEKUChI0 BONOpOAA Ha 3HaueHus nepeuucieHHblx [PB napamerpoB. JlaHHbIE mapamerpsl
IPEJICTABIAIOT YCPEIHEHHBIC XapaKTEPUCTHKH 10 BCEM MalbllaM; TaKUM 00pa3oM, HCCIEIOBAJIOCH
BIIMSHHME IPOLEAYpPHl Ha OOIee «MHTErpajJbHOE» COCTOSHHE OpraHm3Ma. Jlis 3Toro msydanoch
pasnuyme IByX 3aBUCHMBIX BEIOOPOK:

= BbIOOpKa m3MmepeHuid ['PB mapamerpoB (¢ ¢uibTpoM U 0e3 (UIbTpa) A0 MPOXOXKICHHS
MAIMEHTOM MPOLETyPBI
" 1 BBIOOpKa M3MepeHHi (TeX e mapaMeTpOB M Ha TeX HKe JIIOJAX) MOCIe MPOIECAYPHI.

B KkauecTBe KpUTEpPHEB CTATHCTUYECKOTO PA3JUYMsi JAHHBIX TPYII HCIOIb30BAIUCH
HelmapaMeTpUIecKue TECThI JJISl 3aBUCUMBIX BBIOOPOK: KPUTEPHI 3HAKOB M KpUTepHil BUIKOKcoOHA.
JlaHHBIE TECTHI MO3BOJSIIOT OMPENETUTh YPOBEHb p CTATUCTUYCCKOW 3HAYMMOCTH Pa3IUYUs MEXITY
BbIOOpKamMu. B Xome wucciaemoBaHus OTIMYME NPUHUMAJIOCh JOCTOBEpHBIM, eciu p < 0.05.
[IpenmyIiecTBO yka3aHHBIX TECTOB B TOM, YTO Uil MX KOPPEKTHOTO MpPHUMEHEHUsi He Tpebyercs
BBITIOJTHEHHUST alIPUOPHOTO TPEOOBAHUS HOPMAIILHOCTH PACIIPEICIICHUS TapaMeTPOB B BEIOOpKE. TecTh
peanu3oBansl B mporpamme GDV Scientific Laboratory.

PE3YJIBTATBI

Tabnuna 1 comepKUT pe3ynbTaT HCCIEAOBAHMS ISl TPYIIBI ¢ 3a001€BaHUSIMU YHIOKPHUHHOMN
cucTeMbl U u3Mepenuil 6e3 ¢puibrpa. B tabnume codpansl ['PB mapamerpsl, naMensronpecs: mocie
MPOIeypbl HAa CTATUCTHYECKH 3HAYMMOM YpOBHE. Bo BTOpoM crosliie Tabiuibl MOKa3aH MPOIECHT
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JIOJEH, AN KOTOpBIX 3HaueHue CcooTBeTcTByromero I'PB mapamerpa 1o npouenypsl MEHBIIE
3Ha4YeHUs mocie nponeaypbl. CTaTUCTHYECKH 3HAYMMOE pa3inyre MEXy 3HAYCHUSMH IapaMeTpoB
J0 M TIOCNIEe TMPOIEeNyphl MMEET MECTO, €CIM JaHHbIA TpoleHT Omm3ok kK O (mporemypa BemeT K
yMeHbIIIeHHIO napamerpa) aubo k 100 (mpoieaypa BeaeT K yBelWdYeHHIO napamerpa). KypcuBom
OTMCYCHBI IapaMETPhI, JJIsI KOTOPBIX OJAWH M3 TCCTOB IMOKA3bIBACT 3HAYUMOC pa3jiniuuec B BbI60pKaX
«II0 TIPOLIENYpPBI» U «Imocie mporenyps» (p < 0.05), a BTOpoil TeCT HE MOKAa3hIBA€T TAKOBOTO (p >
0.05). OrmeruM, 4TO TecT BuIIKOKCOHA cuMTaeTcs Oojee UYYBCTBUTCIBHBIM, U IOTOMY OoJee
3HAYMMBIM, YeM KpPUTEPHH 3HAKOB, TaK KaK KPUTEPUH 3HAKOB YUYHUTHIBAECT TOJNBKO 3HAK Pa3HOCTH
MEKAYy TapaMerpaMd B JBYX BBIOOpKaxX, TOrla Kak Kpurepudd BuWIKOKkCcOHa y4HTHIBaeT W
OTHOCHUTENBHYIO BETMYMHY 3TOU pa3HOCTH.

Tabmuna 1. 'PB mapamerpbl, 1eMOHCTPHUPYIONIME 3HAYMMOE Pa3iduue B JBYX 3aBHCHUMBIX
BBIOOPKAX «J10 MPOIEAYPHI» U «IIOCIIE MPOLEIYPhD I U3MepeHuit 0e3 QUabTpa B IPyIINe HallCHTOB
¢ 00JIE3HSMH DHJIOKPHHHON CHCTEMBI.

P-YPOBCHB P-YPOBCHB

[Tapamerp v<V,% B TecTe B TecTe
3HAKOB Bunkokcona

ITnomanp 94 0.001 0.001

Cpeonuil paouyc 75 0.080 0.004

CKO panuyca 13 0.006 0.001

Jlnuna uzonunuu 69 0.211 0.015

DHTponus 88 0.006 0.001

KonmuectBo ¢pparmMeHToB 13 0.006 0.001

CKO unmencusnocmu 31 0.211 0.034

AHanornyHble pe3yIbTaThl IS IPYTUX BEIOOPOK MPENCTABICHEI B PYTOM BUEC B CyMMapHOU
Tabnuile, odcyxknatonierics nanee. Ha Puc. 2 mokazansl mpumepsl pacrpeneNieHnid AByX napaMeTpoB
n3 Tabmuier 1 B BBIOOpPKAaxX «I0 TPOLEAYPHI» M «IOCIE MpOoUenypbl». U3 pHCyHKa BHIHO, YTO
pacnpeneneHys 3HaUuTeIbHO CMEILEHb! IPYT OTHOCUTEIBHO JIpyra.

OHTpONKS MO N3ONMHAK Mnowagpe
1,9 7000

1.8 6500)

. -] -]

5500

L] 5000

4500

4000

1.2 = CpegHee
11 . [ ]+SE 3500 ——
’ [o npouepypel T +sD [lo npoueaypel
Mocne npoueaypei Mocne npoueaypb!

Puc. 2. JluarpaMMbl pa3maxa Ui mapamerpoB Iliomiaas ¥ DHTPOMMS 10 H30AMHHHM B TPYIINE MAIMEHTOB C
3a00JIeBaHUAME DHIOKPUHHOM CHCTEMBI, H3MEPEHHBIX [0 U TIOCIE€ NPOXOKICHUS MPOLEAYPhl JICUEHHs
(m3mepennss Oe3 QuiabTpa). IIpsMoyronbHas o007acTh Ha PHUCYHKE COOTBETCTBYET TpaHHIAM 3HAYCHUHN
napamerpa, MoJTy4aronMMcs 100aBJIeHHeM K CpPeIHEMY 3HAYeHHI0 + cTanaapTHoi omubku (SE), a orpeskn —
JmobaBJIeHUEM + CTAaHIAPTHOTO OTKJIOHEeHUs (SD).

Ha Puc. 3 nokazano usmenenus napamerpa [liomans 3acBeTku (cpenHee 3HaUe€HHE MO BCEM
nanplaMm) s BceX MAIMEHTOB B TpyNHne ¢ 3a00NeBaHHUSIMU KOCTHO-MBINICYHOH CHCTEMBI MPH
MPOXOXKJIEHUHN TMpouenypsl jedeHus. M3 pucyHka BuaHo, 4To uid 90% manueHTOB 3HaUYEHHE
napamerpa ypenuuuBaercs. [yt GoNbIIMHCTBA MAIIMEHTOB 3TO YBEUYEHHE TPOUCXOINUT «C 3aIIaCOM,
TO €CTh JUISI HUX HE TOJBKO NMPOUCXOIUT YBEMWYEHHUE CPEAHEro 3HaYeHUs NapaMeTpa, HO U TpaHHIIbl
Cpe/lHEKBaAPaTHYHBIX OMIMOOK HE TIepEKPHIBAIOTCS.
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Puc. 3. 3nauenus mapamerpa CpenHss IUTONMIAAb 3aCBETKM B TPYIIE C 3a00JeBaHUSAMU KOCTHO-MBIIICYHON
CHCTEMBI JI0 M TOCII€ TPOXOKICHUS Mpoueayphl jedeHus. OTpe3kaMHu Ha CTONOLAX AMarpaMMmbl yKa3aHb
TpaHHMIBI CPEIHEKBAAPATUIHOrO OTKIOHeHNs (1o 10 manbIam) ot cpeHero.

B Tat6muie 2 npeacraBiieHa CBOAHAS KapTa Peakiy Ha MPOIEAypYy JICUCHUs, CYMMHPYIOIIAst
addextsl mporenypsl Ha Bce ['PB mapamerpbl B o0eux rpymnmax MalMeHTOB W JIsl JBYX THIIOB
nu3Mepenuii (¢ GunbTpoM u 6e3 punbTpa). B 0603HaueHmsx napamerpoB B Tadbmuie «CKO» oznavaer
CpelHEeKBaJpaTHUHyl0 OmMOKy 1o BceM manbliaM. [lapamerper CKO1 pammyca u CKOIl
(paKkTanbHOCTH CYTh yCpeaHEHHBIE (TI0 BCEM MaybliaM) CpeJHEKBaJIpaTHYHbIC OMIMOKK paauyca Mo
W30JIMHUH U (HPAKTaTBHOCTH 110 U3OJMHHUHU, TIPUYEM CaMU OIMIMOKH OTHOCSTCSI K OTIEIbHBIM ITalIbIIaM.
UroObl 0003HAYUTH CPEAHEKBAPATHYHYIO OIMMOKY IO BCEM NalbllaM Ui STHX IapaMeTpoB,
npuMeHeHo oOo3HadyeHne «CKO2». 3Hak «+» o3Hayaer, yto oba Tecra (3HAKOB M BHIIKOKCOHA)
MOKa3bIBAIOT  CTATUCTHYECKM  3HAYMMOE  HW3MEHEHHE  COOTBETCTBYIONIETO  Tapamerpa B
COOTBETCTBYIOIIIEH BBIOOPKE MPHU MPOXOXKJICHUH TPOIEAYPHI JICUCHHS, a 3HAK «~» MOKA3bIBACT, YTO
TOJBKO KaKOW-THOO OJMH M3 JIByX TECTOB JaeT JIOCTOBEPHBIH p-ypoBeHb. 3HAaK «1» O3Ha4aer
yBENTUYEHHE MapaMeTpa MpH MPOXOKACHUHN MPOLEAYPHI, a 3HaK «|» — ymeHblneHne. CepbiM [[BETOM
BBIJICNICHBI T€ STYEHKU TaONMIBI, KOTOPIC COIEPKAT WACHTHYHYIO WIH ONMH3KYyI0 HH(pOpMAIMIO IS
rpynn ¢ nBymsi 3aboneBanusimu. Hampumep, mapamerp [lmomans (6e3 ¢uibTpa) 4yBCTBUTENCH K
MpoIlelype U YBETMYMNBACTCS KaK JJIsl AIIMEHTOB C HAPYNICHUSIMH 3HJOKPHHHOW CUCTEMBI, TaK U JUIS
MAIMEHTOB C OOJE3HSIMHU KOCTHO-MBIIIEYHON CHCTEMBI.

W3 Tabnumel 2 cieayer, 4To OONBIIMHCTBO cpeau Tex mapamerpoB ['PB rpamwm 6e3 ¢uibtpa,
KOTOpbIC UYBCTBUTEIBHBI K TPOIEAYype JCUCHHsS JUIS OJHOW TpPYIIbl IalMeHTOB, TaKKe
YyBCTBHTEIBHBI JUISl IPYTOH TPYMIIBI, P STOM XapaKTep MX peaKluu Ha mpoueaypy (yBenndeHue
WIH yMEHBIIIEHHWE) COBMNajaer B obeux rpymmax. VckimodeHueMm sBIsitOTcS napameTpbl CpemHsis
naTeHcuBHOCTh 1 CKO1 (pakTanbHOCTH, KOTOpPBIE MPOSBIIAIOT ce0sl B TpyIIe 3a00eBaHIi KOCTHO-
MBIIIEYHON CHCTEMBI U HE MPOSBIISIIOTCS B TPYIINE ¢ HAPYIICHUSIMH SHIOKPUHHON cUCTeMBbl. B TO ke
BpeMsi CpE/Id TyBCTBHUTEILHBIX K Mporenype napamerpos ['PB rpamMm ¢ puabTpom TOIBKO OWH BEneT
ce0sl OmMMHAKOBO ISl NBYX Tpymnmn. M3 3TOoro MOXKHO chenaTh BBIBOI O TOM, YTO U3MepeHHs 0e3
(¢uUIbTpa OTBEYAIOT 32 MEXaHHM3MBI PEAKIMU Ha JIeUeHHE OOIIMe JUIsl Pa3HbIX OOJie3HEeW, Torha Kak
M3MepeHHst ¢ GUILTPOM COIepKaT HH(POPMAIIMIO XapaKTePHYIO JUIs KaXKI0i OOIe3HH.

Ha Puc. 4 npezncrasiien nmpumMep rpaduuecKoro MpeacTaBiIeHs] HHANBUIYAILHOTO MPOQUIIS
0000IIEHHON peakuy Ha TPOLEAYPY JICUCHUS JUIS OJHOTO TMAallMeHTa M3 TPYIILI ¢ HAPYIICHUSIMHU
KOCTHO-MBIIIIEYHOH CHCTEMBI (M3MepeHusi 0e3 GuibTpa). PUCYHOK COAEpKUT WHPOPMAILIUIO O TOM,
HACKOJIBKO YBEITMYWIINCH WIH YMEHBIIMINCH 3HAYCHHUS TapaMeTpoB, onpezeneHnbie B Tabnume 2 kak
YyBCTBHTEIIbHBIC K MPOIEAYPE, MPU MPOXOKJACHUH TMAIEHTOM JIeUeHHUsS. AHAIOTHYHBIC JIAATPAMMBbI
MOXHO TIOCTPOWUTH JJISi CTaTUCTUYECKH 3HAYMMBIX mapamerpoB ['PB rpamm ¢ ¢umbTpom u ans
MAIMEHTOB M3 TPYIIIBI ¢ OONIE3HSIMU YHIOKPHHHOM CUCTEMBI.
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Tabnuna 2. CBogHas KapTa peakiliy Ha MPOIEaypy JeueHus (CM. OIMCaHUE B TEKCTE).

[TapameTpsl

LIyBCTBI/ITe.]'H)HOCTB K Ipoueaype BO BCEX BI)I60pKaX

OHJIOKpPUHHAS
cucremMa

(6e3 dupTpa)

KocTHo-MEBIIIIeuHast
cucreMa

(0e3 dunpTpa)

OHJIOKpPUHHAS
cucremMa

(c pubTpOM)

KocTHo-MEBIIIeuHas
cucremMa

(c pumbTpOM)

IInomans +,1 +,1 +,1

Koappunment popmer

Cpennuii paanyc ~,

CKOI pagmnyca ¥

JlnmuHa u30MMHUN ~,

DHTponus ¥

CpeI[HHH HUHTCHCUBHOCTH

Kon-Bo ¢pparmenToB

DpaKTasbHOCTD

CKO1 ¢pakragpHOCTH

CKO ITnomaau

CKO Koaddumuenra
(hopMEI

CKO2 Cpennero paauyca

CKO2 CKO1 pamuyca

CKO JImuHBI H307TMHIT

CKO Dutponuu

CKO Cp. UHTEHCUBHOCTH ~, |

CKO Kon-Ba ¢pparmeHTOB

CKO2 ®pakraibHOCTH

CKO2 CKOl
(bpaKkTaIbHOCTH

.1 ~,1

ITocne cocraBieHus: kKapThl M3 TaOmuibl 2 MO PENPE3CHTATHBHOM BHIOOPKE MAI[MCHTOB,
WHIUBUAyaJIbHbIC JUarpaMMbl, MOA0OHbIe Puc. 4, MOXHO UCIONB30BAaTh JJII  KOHTPOJIS
3¢ (HEKTUBHOCTH HPOLICAYPHI IS KakKaI0ro HoBoro mnamueHTa. CreneHb 3 ()EKTHBHOCTH OlEHUBACTCS
o 1ByM ¢akropaM. Bo-miepBbiX, HEOOXOAMMO yOCAUTHCS, YTO BCE MapaMeTphl Ha WHIUBUIAYaIbHOM
nuarpaMme BenyT ceOsi (YBETMYMBAIOTCS MJIM YMEHBIIAIOTCS) COIJIaCHO KapTe. Bo-BTOPHIX, CTEneHb
M3MEHEHHS KaXJIOro rapamerpa JIo/bKHA ObITh OJM3KOM K CpelHEeMYy W3MEHEHHIO Ha MCCIICI0BAHHOM
penpe3eHTaTUBHON BbIOOpKE. Eciu o oHOMY MM 110 000MM (haKkTopaM MHIUWBUIyalbHAS JMarpaMma
CYIIIECTBEHHO PacXOAUTCS ¢ KapToH, 3()(PEeKTUBHOCTD MPOIEAYPhI TSl JAHHOIO MalMEeHTa HaXOIUTCS
O]l COMHEHHEM U JIOJDKHA OBITh MPOBEPEHA HE3aBUCUMBIMU METOIaMHU.

MpoueHT yBennyeHns/yMeHbLUEHUS

MapameTpsbl

Puc. 4. nmuBunyanbHbIH npodmib 00OOIICHHOW peakIMy Ha MPOIEAYpY JeueHHs maieHta Ne6 u3
TPYIIIBI ¢ 3a00JIeBaHUSAMU KOCTHO-MBIIICUYHON CHCTEMBI 110 CTATUCTHYCCKH 3HAYUMBIM MapaMeTpaM (M3MepeHuUs
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0e3 ¢unpTpa). Ecnu 3HaueHHEe mapaMerpa MpU MPOXOXKICHUH MPOICTYPhl YMEHBINATIOCh, COOTBETCTBYIOITUI
MPOLCHT U3MCHCHUA OTOGpa)KEH Ha PUCYHKE CO 3HAKOM MUHYC JIA HAIJIAAHOCTH.

BbIBO/IbI

Hcnonb3yst CTaTUCTHYECKUN aHANIN3, [TOKA3aHO, YTO JICUCHUE MEPEKUCHI0 BOAOPOIA OKa3bIBAET
3HauUMTENbHOE BIUsSHHE Ha mapamerpbl ['PB rpamm. CpaBHuBas pe3ynabTaThl UId JIBYX TPy
MAIMEHTOB C 3a00JeBaHUSIMHU SHIOKPUHHONW M KOCTHO-MBIIICYHON CHUCTEM, MOXKHO CJIeTIaTh BBIBOJ O
ToM, uto ['PB rpammer 6e3 puiabTpa MEHSIOTCS MOJ JEHCTBHEM MPOIEAYPhl COrJIACHO MEXaHH3MaM
o0IMM IS pa3NMyuHbBIX 3aborieBaHuii, Torma kak u3MmeHenwe ['PB rpamm ¢ ¢uimbtpoM umeer
OCOOCHHOCTH, XapaKTepHble IS Kaxaoro 3aboseBaHus. Mcrmonb3ys HHIUBUAyalbHBIE TPOQHIH
peakiuy Ha IPOIEAypy MalHMeHTa M0 CTaTuCTHYecKu 3HauyuMbiM ['PB mapamerpam (Puc. 4), MoxxHO
KOHTPOJIHUPOBATh OCOOCHHOCTH BIIMSHUS JICUCHUS Ha MAIMCHTA.

JINTEPATYPA
1. Koporkos K.I'., Busmnamc b., Bucaecku JI.A. buodusndyeckne MexaHH3MBI IEpEHOCA SHEPTHH B YKHBBIX
cucreMax. JHepreTuka cropta u xu3Hu. C-I10.,2004 1., ¢.121-133.
2. Boeiikos B.JI., Bonkor A.B., Konmakos C.3., Pozenrans B.M. IlatenT Ha m3o0Operenue. Ne 2200561.
Crioco0 neuenus U npodunakTuku 3adoneBanuii. 2003 T.
3. BociikoB B.JI. Perynsropusie (GyHKIIMHA aKTUBHBIX (DOPM KHCII0OJa B KPOBH M M B BOJHBIX MOJEIIBHBIX
cucremax. Astopedepar. Jlucc. Ha CONCKaHUE YUCHOM CTEIEHH JOKTOpa Onojormdeckux Hayk. M. MI'Y.2003.

CTATUCTHUYECKAA MOAEJ/Ib INATHO3A ITAIITMEHTA HA
OCHOBE ITAPAMETPOB EI'O I'PB-I'PAMM

*BoakoB A.B., *TeaemieBa T.1O., **T'ypckuii B.B.,
***KpbIzKaHOBCKHM J.B.

" Knunuka nuwegoti annepeuu «xonabmeomecmy (Knunuxa Joxmopa Bonkosa), Mockea
OTU um. A. ®@. Hogpghe PAH, Cankm-Ilemepoype, HOA KTH, Canxm-Ilemepbype

AHHOTALIUS

IIpencraBiena craTucTudeckas MoJieib, ocTpoeHHad Ha ocHoBe [ PB mapamerpoB manueHnTa,
MO3BOJISIIONIAS] C ONPEACIICHHOW BEPOSTHOCTHIO JMAarHOCTUPOBATH XapakTep ero 3aboneBanus. llpu
IMOCTPOCHUHU MOJEIH HUcclenoBaanuch [ PB-rpammebl, cHsAThIe ¢ QuibTpoM U 0e3 ¢uiabTpa, oT 177
MAaIMCHTOB C M3BECTHBIMH 3a00JieBaHUsAMHU. Bce maiueHTsl ObLIM pa30UThI HA 6 TPYII, COMVIACHO HMX
(haKTUYECKOMY THArHO3Y:

. I'pynna «Hopmay» (J1rou ¢ yCIIOBHO HOPMAIbHBIM 37I0DOBHEM)

. I'pynmna «bone3nn kpoBooOpameHus»

. I'pynna «bone3Hu SHAOKPUHHON CUCTEMBI»

. I'pynna «bone3Hu opraHoB NUIEBAPEHUS»

. I'pynna «bone3Hn KOCTHO-MBIIIEYHON CUCTEMBI»

" I'pynma «/Ipyrue 6one3amn» (00e3HU, OTITMYHBIC OT BHINIEIIEPEUHCICHHBIX )

B pesynbrate obpabotku ['PB-rpamm B mporpamme GDV Scientific Laboratory, Obinm
MOJTyYeHbI CpeHIE 3HaUEHH (U BceX MajblleB) CeAyIOMMX napamMeTpoB ['PB-rpamm:

. [Tnommaas n300paskeHus

= Koaddpunment popmer nzodpakenus (Mepa cummerpruanocta [ PB-rpammern)
. Cpennuii paguyc U30IUHUN

. OTKITOHEHHE paJyca U30JHHHU OT CPEIHET0 3HAUCHHS

. JnvHa n3onuHun

. SHTpOIUS 10 H30IUHUH (Mepa XaOTHYHOCTH M300paKEeHUSI)

" CpenHsiss ”HTCHCUBHOCTD 3aCBETKH

= KonmuvecTBo pparMeHTOB B H300paskeHHH
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= ®pakTanbHOCTh IO U30JIMHUH (Mepa CIOKHOCTH H300paKEHUS)

= OtkioHeHue GpaKTATBHOCTH 110 U30JUHUH OT CPETHETO 3HAYCHUS

Tarxoke ObITM BBIYMCIICHBI TaKWE € MapaMerpbl, HO BHYTPH 4-X CEKTOPOB H300paKEHHS
majblia: a UMEHHO, B cekTopax 1 (-45°, 45°), 2 (45°, 135°), 3 (135°, 225°) u 4 (225°, 315°). Or1o0
JIeNanaoch I CTATUCTHYECKOW MPOBEPKU THUIIOTE3bI O TOM, YTO Pa3iMyYHbIe CEKTOPHI Maiblla MOTYT
OTBEYATh 3a pa3IMYHbIe CBOWCTBA OPTaHU3Ma.

B pesynbrare craTHCTHYECKOro NMCKpPUMHMHAHTHOrO aHanusa I'PB mapamerpoB manueHToOB,
MPOBENIEHHOT0 B nakere Statistica 6.0, Obiny Haiinensl komOuHanmu ['PB mapamerpoB u3 cekropa 1,
WCTIONB3Ysl KOTOPhIE MOXHO pPa30WTh BCEX IAIMEHTOB C H3BECTHBIMH JHAarHO3aMH Ha TPYIIIIHI,
KOTOpBIC JOCTaTOYHO ONHM3KH K (aKTHUECKUM TPYIIaM IO JUAarHo3y. A MMEHHO, KiIacCH(pHKaIus
narueHToB 1o 3HadeHusM ux ['PB mapamerpos B cexTope 1 coBmaia ¢ pakTuyeckon KiaccupuKanmei
B cpemHeM Ha 75—85%. [lpyrumm ciioBamu, BbIOMpasi MPOW3BOJIBHOTO MAalMEHTa W3 TPYMIBI C
M3BECTHBIM JIMAaTHO30M M aHAM3UPYsI TOIbKO 3HadeHus ero [’ PB mapamerpos B cekTope 1, MOKHO cO
CpenHel BepoATHOCThIO B 75—85% mpenckas3arh ero rpymimy.

[TocTpoeHHast craTUCTHYECKas MOJCIbh Obljla MPOBEPEHA HA HOBBIX 94 MallMEeHTaX, UMEIOIIUX
Te ke 3a0oneBaHus. JlaHHBIC MAlMEHTHl HE HCIIOIB30BAIUCH JUIS TOCTPOCHUS MOJIETH, W TIOTOMY
anpoOanys MOJEIM Ha 3TUX TMAalMEHTaX SBISETCS HEOOXOJAWMBIM HE3aBUCHMBIM HCIBITAHHEM.
Knaccudukaiuss HOBBIX MallMEHTOB Ha OCHOBE MOJCIM COBHaNa ¢ (hakTHUYeCKOH KiacCH(UKaIUeH
3TuX mnanueHToB Ha 80%, YTO SBISETCS XOPOLIMM pPE3YJIbTaTOM M TOBBIIIAET YPOBEHD
CTaTHCTUYECKOH 3HAYMMOCTH ITOCTPOSHHON MOJIENH.

B pesynpTaTe mpoBEeNEHHOTO HMCCIEAOBAHUS MOXKHO CIENaTh BBIBOA O TOM, YTO HMEHHO
cektop (-45°, 45°) sBisiercs Hauboee MHPOPMATHUBHBIM JUIs IEPEUHCIICHHBIX 3200JIeBaHN.

OIIEHKA COCTOSIHU A OPTAHU3MA IIPU COUETAHHOM
JIYUEBOU TEPAIINU PAKA IIIEMKU MATKHU METO/IOM
TA30PA3PA/THON BU3YAJIN3AIINIU

l'emeBanumBuAm 3., ['moprodouanu A., Karmananse A., Kaxuanu U.,
OcmanoBa B., Bapaanze K., TonemamBuau M.

We had estimated 30 patients with cervical cancer T2-T3 before and one month after completion of
combined radiotherapy. “Korona-TV” was implemented to estimate patient’s organism conditions. We had
elaborated original algorithm of GDV data processing, which allows us to create new criterions for estimation of
patient’s organism conditions. Correlation of GDV estimations with routine clinical and laboratory data was
obtained. Combination of classic and traditional medical approaches allows as creating a new strategy of
estimation of monitoring data and effectiveness of combined radiotherapy of cervical cancer.

CoBpeMeHHOE pa3BUTHE JYyYEBOW Tepamuu TPeOyeT pa3pabOTKM METOJ0B 00CCIICUMBAIOIIMX
BO3MOXHOCTh PAIlIOHAJILHOTO KOHTPOJISI 32 XOJOM JICUCHUS W ONpEACICHHUS KOIUYEeCTBEHHBIX
KpUTEpUEB OIeHKH S((EeKTHBHOCTH Jy4eBOHW Tepamuu. JTO mpuoOperaeT ocoboe 3HAueHHE B
MPOBENICHHH W KOPPEKIMH Jy4eBOW Tepamuu, a Takke oueHkn ee 3ddexkruBHocTH. CoueraHHas
JydeBasi Tepamus SBJISETCS BEIYIIMM METOJOM JICUCHMs paka MICHKH MaTKH, cocTaBistrormmM 80%
CpeIH 3JI0KaYECTBEHHBIX OITYyXOJIEH KEHCKUX TeHUTAJIHH.

Lenpto nanHoW paboTHI SIBISUTACH OIIEHKA DHEPTHH SHTPOIMUIHOrO TOMEOCTa3nuca OpPraHoB U
cucTeM OONBHBIX PAaKOM IIEHKH MaTKH METOJIOM OHOdieKTporpaduu 10 W depe3 Mecsll Iocie
OKOHYAHMS COYETaHHOW Jy4eBOW Tepanmuu. bmosnekrporpadus 3To BH3yainzanus OHOIOTHYECKOH
OMUCCHUH, T.€. HHIYLIIUPOBAHHOTO CBEYEHHSI O0BEKTOB, KOTOPOE OTPaKaeT YHEPreTHUECKHE CBOWCTBA
OMONOrMUECKON CHCTEMBI (Ha KJICTOYHOM, TKAHEBOM, OPTaHHOM M OpraHM3MEHHOM YpoBH:X). Hamu
obut0 oOcienoBano 30 OONBHBIX C pakoM ImeWkw Matku craad 12-T3, KOTOpBIM IMPOBOIMIACH
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coueTaHHas JydeBas Tepamusi cymMMapHas odaroBas mo3a 80-90I'p. Jlms oTcrmexmuBaHus TUHAMEKA
MPOTEKAIONINX B OPraHMW3ME MPOIECCOB HA (hOHE pPaUOTepany OOJNLHBIX PAKOM INEHKH MATKH OBLI
MpPUMEHEH TNporpaMMHO-anmnapaTHeiii komrieke «Kopona TBy», paspaGorannsiii K. KopoTkoBbiw,
MO3BOJISIIONIMI HAONIO/IATh CBEUCHHE IMAJNbIICB U CHHTETHUYECKYIO aypy OpraHu3Ma, (QUKCHpPOBATh U
OlICHHMBATh TapaMeTphl H300paxkeHus1 B mporecce Tepanuu. st 00paboTKM JaHHBIX, MTOTYYaeMbIX C
nomompio «Koporna TBy», Obul mpuMeneH, pa3paOoTaHHBI HaMH, OPUTHMHAJBHBIA, aJTOPUTM
00paboTKH JaHHBIX, C COOTBETCTBYIONIMMHU OIICHOYHBIMH KpHTepusiMHu. [lomydeHHbIC NaHHBIE
COIOCTaBIISUIMCh C KIIMHUKO-Ta00paTOPHBIMU HcclienoBanusaMu npopoauMbiMu B OHLI. Ilokaszana
Koppensalus 3TUX JaHHbIX. CodeTaHHE METOJOB M MOAXOAOB KIIACCHYECKOH W TpaJulMOHHOM
MEIUIUHBI TTO3BOJISET 3aKIOYHTh, YTO CTala BO3MOXKHA pa3pa00TKa HOBOW CTpPATErMH OIECHKH
MOHUTOpPUHTA U 3()()EKTHBHOCTH JTy4EBOM Teparuu OONBHBIX paKOM IICHKH MAaTKH.

AHAJIN3 I'PB - BUOS/IEKTPOI'PAOHUYECKUX N30BPAKEHUI
CIIO3IINUN BETI'ETOJIOT N

Apoznos .A., ITammaso O.H.

Meouyunckas akademust nocieduniomnozo oopasoeanus, Cankm-Ilemepoype

UckmrountenbHOE MONOKEHNE BEreTaTUBHON HEPBHOW CHCTEMBI OIpPENeNnseTcss TeM, YTO OHa
MOCTOSIHHO, B JIFOOOM BO3pacTe PEryJIupyeT M KOHTPOJIHUPYET ACATENBHOCTh BCEX OCTAJbHBIX CHCTEM,
OpraHOB M TKaHEW Hauero opraHusma. IIpum 3TOM roBOpUTh O HEYA3BUMOCTH CAMOW BErETATHBHOU
HEpBHOW CHCTEeMBl He TpuxomuTca. KiuHHYeckas TpakTHKa H300MIyeT pa3sHOOOpa3HBIMU
paccTpoiicTBaMu ee JeATENbHOCTH, KOTOPbIeé B OJHHUX CIy4asX COIMYTCTBYIOT MHOTHM IIHPOKO
pacmpocTpaHeHHBIM — 3a00JNEeBaHUSAM, B JIPYTMX BBICTYNAIOT B KayeCcTBE CaMOCTOSTEIbHBIX
HO30JIOTHYECKUX (HopMm.

Ceronus yieueHue Oone3HEl U PACCTPONCTB NIESITEIHHOCTH BEreTaTHUBHOW HEPBHOW CHCTEMBI
MIPEJCTaBIIAECT 3HAYNTEIbHbIE TPYAHOCTU. BereratnBHasi cTUrMaTH3alys, COMYTCTBYIOIIAs KaKOMY-
00 TATONOTHYECKOMY TIPOIECcCy, CTaHIAPTHO MPU3HACTCS €ro o00s3aTelbHBIM KOMIIOHEHTOM,
COCTaBJISIONIEH YacThiO, MPHUHAUIeKANIel KaK KIWHWYECKOH CHMITOMAaTHKe, TaK W MaTOreHEe3y
HabmoaemMoit 6orne3Hu. [Ipu 3TOM BereraTUBHBIC PAaCCTPOMCTBA CKPAJBIBAIOTCS MaHU(DECTUPYIOMIEH
KIMHUYECKOM KapTUHOW HO30JIOTMYECKOW CIMHUIBI M He (OPMHUPYIOT CYIISCTBEHHYIO 3aaady
JIeUEHUSI.

Omnpenensitoriee 3HaueHHEe B (OPMHUPOBAHUH MPEANOCHUIOK BO3HHUKHOBEHHSI W Pa3BHTHH
Oone3Held WMEIOT TOJKOHTPOJIbHBIC BEreTaTUBHOMY OTENy LEHTPAIbHOW HEPBHOH CHCTEMBI
MeXaHHU3Mbl aJaNTallid K Pa3iudHbIM (hakTopaM BHEIIHEH W BHYTPEHHEH Cpellbl, a TaKKe CTeleHb
KOMITCHCAIINY HapyIIeHHBIX QYyHKIMHA. Takas poib BereraTuBHOW HEPBHOW CUCTEMBI 00ECTIeYBACTCS
aHaTOMO-QYHKIIMOHAJBHOW  HWepapXued ee CTPYKTypHBIX  KOMIIOHEHTOB, IPEICTaBICHHBIX
HEHTPAITBLHBIMH U MepU(EPUISCKUMH 3BEHBSIMH.

Kak mokaspiBaeT mpakTUKa, JeQUIUT OTBETHBIX KOMIIEHCATOPHO-TIPUCIIOCOOUTENBHBIX
peaknuii, monydas pazHoOOpa3HOe KIMHHUYECKOE BBIPAXKEHHE, CBUJETENBCTBYET, MPEXKAE BCErO, O
HeOIaronoay4ny B BHICIINX BEreTaTUBHBIX [IEHTPAX.

UznoxkeHHOe SBHJIOCH OCHOBaHHWEM Uil TOMCKa d(GEKTHBHOH W  OJHOBPEMEHHO
MaJIOMHBa3UBHOW METOIMKH HehapMaKoIOrn4eckoi KOPPEKIIMH BEreTaTHBHBIX JUC(YHKIIMOHATBHBIX
COCTOSTHMI IIEHTpaJIbHOTO TeHe3a. B urore Obina paspaboraHa Mamasi omepanus, COCTOSIIAs W3
AJIEMEHTOB OOIIEH, OPTOMEANIECKOH, COCYIUCTON U HEHPOXUPYPTUIECKONH TEXHUKH [6], IpoBoAMMAs
TOJIBKO C HCIIONB30BAHHMEM IIPEnapaToB JIs MECTHOW aHecTe3nu (HOBOKaWH, JuaokauH). C yderom
MPECTABICHUSI 0 MEXaHHU3ME JIeueOHOro JICHCTBUSL 3TOH Olepamnuy, OCHOBAHHOTO Ha JIOCTHTAaeMBIX
pe3yapTaTax, a TaKKe TEeXHUKHM €€ BBIIOJHEHHS OHa IONydYusia Ha3BaHHE aJalTHOTEHe3udecKas
TpaHckopuyManbsHas adacuukynsiust (ATKA).
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Ucnionb3ys B ne4eOHON JEATENFHOCTH KIACCHUECKHE METOABI KIMHUYECKOrO HCCIIEIOBAHMS
BEreTaTUBHBIX (YHKIUH, MBI TNPUILIM K HEOOXOMUMOCTH OOBEKTHBU3AIUM JTUATHOCTUYECKOTO
npornecca. HanGonee nHGOPMATUBHBIM U YJIOOHBIM B NMPAKTHYECKOM HCIONB30BAHUH SIBHIICS METO/T
I'PB-Onosnektporpaduu, MPEACTABISIONIMNA  HAaWOONBIIYI0  IIEHHOCTh B OOBEKTHBH3AIHU
BEreTaTUBHBIX HapylIeHu#. DTOT MeTo ObLI pa3padortan npodeccopom K.I'.KopoTkorsim [3].

I'PB - Owuoonektporpaduss Oaszupyercs Ha HOBBIX INPUHIMIAX OTPAKEHUS IPOIECCOB
BEreTaTUBHOM PEryJsSIIUH OCHOBAHHBIX Ha PETHCTPALIMU ONTHYECKOTO H3Iy4EeHHUS JIEKTPOMArHUTHOTO
1oJIst 00YCIIOBICHHOT'0 HATMYUEM DJICKTPOOHONOTEHIINATA Ha KOHYMKAX aJbIICB.

Peructpupyemoe onrtuueckoe H3IydYeHHE HE TpeOyer YCHICHHS B OTIHYUE OT JPYTUX
pytuHHBIX MeToaoB. Tak: mpu OKI koaddumment ycunenue — 10000, mpu 33T — 200000.

U3BecTHO, YTO TpH TOHWKEHUHU OJJIEKTPOIPOBOJHOCTH KOXKH YpPOBEHb €€ ONTHYECKOTO
M3JIydeHUsI ToBbITaercs [3].

BereratuBHble BIMAHUSA Ha KOXY YCHJIMBAIOT 3JIEKTPONMPOBOIHOCTb, CHMXKAs TEM CaMbIM
YpOBeHb omnTudeckoro wusnydeHus. ComocTaBuss pe3yabTaThl KIWHUYECKUX MCCIENOBaHUN C
nanaeiMU [ PB-Onoanextporpaduu, Mbl IPUIILTH K CIEAYIOIIUM 3aKITIOYCHUSIM.

[Ipu ycunenun BereraTuBHbIC BIMSHUS HA KOXY TUIOMIAb 3aCBETKA UTOTOBOT'O H300payKEeHUS
I'PB 06e3 ¢unbprpa ymeHbmiaercs, a (QpakTaJbHOCTh Bo3pacraer. Ha 3IIeKTpONpOBOTHOCTh KOXKH
OKAa3bIBAIOT BIMSHUA KaK CHMIIATHYECKasl, TaK U IMapacUMIIaTHYecKas BereTaTMBHAsl HEpBHAS CHCTEMa
[2, 5], 9TO KIMHUYECKH PETHCTPUPYETCS, KaK HaJIMYUE Ha Pa3IMYHBIX yIacTKaX KO)KM OJHOBPEMEHHO
Oemnoro u kpacHoro aepmorpadusma (puc.l). [Ipu ananuze 'PB-rpamMm 6e3 ¢unbrpa perucrpupyrores
ontrueckre 3PpPeKThl ¢ yIeTOM KOMIUIEKCHBIX BEreTaTHBHBIX BIMSHUN Ha KOXY, YTO MPHUBOIUT K
YMCEHBIICHUIO TIJIOMAJAN CBEYCHUsSI, MOBBIMICHUIO (PAKTaIbHOCTH, (parMeHTallMy TIOIy4aeMoro
M300pakeHHs BILIOTH JIO MOJIHOTO UCYE3HOBEHUS CBeueHus (puc.4).

[Ipu ucnone3oBanmu ¢GuibTpa s perucrpanmd bIO-rpaMM manbleB - GUIBTP OTCEKaeT
nH(pOpMAIUIO, 00YCIOBICHHYIO BET€TATUBHBIMU BIUSHHUAMH Ha KOXKY, (KaK CUMITATHYECKHMH, TaK U
napacummnataueckumu). [Ipu ['PB-Omosnekrporpaduu ¢ QUIBTPOM PETUCTPUPYIOTCS ONTHYECKHX
3¢ QeKThl, CBs3aHHBIE C  (QYHKIUOHHUPOBaHWEM MOP(QOJIOTHUECKHX CTPYKTYp OpraHH3Ma,
SIBJISIOIIErOCsl reHeparopoM OuodnekTpuyectBa [1]. [Ipu 3ToM mIiomiaab 3aCBETKH PETUCTPUPYET
CYMMapHBIH 3HEPTeTHUECKUN pecypc OpraHu3Ma — CyMMapHbIN MOKa3aTeNb AJIEKTPOMAarHUTHOTO MO
opranusma (puc 2).

I[Ipu chemrke BOO-rpamM mnanpieB 0e3 (UIbTpa B HEKOTOPBIX CIIy4asx (UKCUPyETCS
M300pakeHne, 1o IUIoIaay U (GopMe aHaJOrH4YHOEe M300pakeHuIo ¢ GuibTpoM. UTo ompenensercs
MUHUMAaNbHBIME BETETaTUBHBIMH BIMAHUAMHU Ha KOXKy. Takum oOpa3oMm, BereTaTHMBHBIC BIMSHHUS Ha
KOXKY M TUIOIIAb 3aCBETKU CBSI3aHbI 00PATHO MPOMOPIIMOHATBHON 3aBUCMMOCTBIO (PHC.3).

VYBenuueHne BEreTaTHBHBIX BIMAHUNA Ha KOXY COINPOBOXKIAETCS CHIKEHHEM BIIHUAHUA
BEreTaTUBHOM HEPBHOM CHCTEMBl Ha OpPTaHbl — MHIIEHH. OJTO YKa3blBaeT Ha HEAOCTaTOYHOCTD
BEreTaTUBHOTO YIPABIICHUS CIICIHATN3MPOBAHHBIMU 3(P(MEKTOPHBIMU CTPYKTYpaMH OpraHH3Ma, YTO
MOATBEP)KAAIOT KIMHUYECKHE JaHHbIE. YTOYHEHHE CTENEeHW W JIOKAIW3allMd BEreTaTHBHOM
HEIOCTaTOYHOCTH OLICHHUBAETCs 1Mo Tabnuiie B nporpamme «I'PB AxtuBanusy.

BereratuBHbIe BIMSHYS Ha KOKY MOTYT OBITh aCCHMETPHYHBI OTHOCUTEIHHO CPEMHHOW OCH
TeNa, YTO TOATBEPXkKAAeTcs KIMHHYECKH. DTO OTpaxkaeTcs Ha HM300pakeHHsx mporpammbl. «I'PB
Mepuauanusiii ananu3y» u nporpammel. «I'PB Axtusanysy.

Pasnmuynaple cuCTeMBl W OpraHbl HWCHBITHIBAIOT Pa3IWYHYI0 CTEMEeHb BEreTaTUBHOU
HEJIOCTATOYHOCTH. DTO OTPAXKAETCs B BHJIE dHEPro/ieuIMTa Ha norydeHHbIX [ PB rpammax.

BripakeHHOCTh M JTOKaTM3alHMI0 BET€TaTUBHOM HEAOCTATOYHOCTH MBI OI[EHHBAEM CPaBHEHHEM
KOH(HTYpalluy U TUIOIA TN H300pakeHHH, mollydaeMbix B mporpamme. «I'PB Mepuauannsiii anammsy.

Crenenb BereTaTMBHONW HEAOCTaTOYHOCTH TaKXK€ XOpOIIO OLIGHHWBAETCS BU3YAJIbHO B
nporpamme. «I'PB Yakpa» Ha BKIaJKe JIMHEWHBIX AMarpaMM M Ha BKJIAJKE KPYTOBBIX JHarpamM.
CpaBHeHME AMarpaMM 10 JICYEHHS M TOCTe HEro JaeT BO3MOXKHOCTHh OBICTPO OLIEHUTh M3MEHEHUS
HapylIEHU BEreTaTUBHON HEPBHOM CHCTEMBI.

[Ipr momomM cpaBHUTENHLHOTO aHAIM3a JAUArpaMM M TaOJIMYHBIX JAHHBIX, MMOTYYEHHBIX IO
JedeHuss W mocie Hero B mporpamme. «I'PB Yakpa», a Takke mnpousomienmmx y OONBHBIX
KIMHAYECKUX M3MEHEHHH TMPEICTaBHIOCh BO3MOXHBIM YIIIYOUTH COAEp)KaHHE MPENCTaBICHHNA O
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buonocus u Meouyuna — Hayka u Ilpaxmuxa

MMpEaACTaBIACTCA,

SABIIAKOTCA

TOYKaMHU

JIOKAJIbHOI'O

HanpsKeHUs

QJICKTPOMAariuTHOIO I10JI4, OGyCHOBHeHHOFO Q)YHKIII/IOHI/IpOBaHI/IeM KOMIIAKTHO PaCHOJIOXCHHBIX

HelpoHOoB, (Ajna,

Sahasrara) WM pacHONOKEHUEM OCHOBHBIX

BCIr€TaTUBHBIX

CIUICTCHUH,

pEeryIupyronmx paboTy OTACIbHBIX CHUCTeM opraHu3Ma (Manipura, Svahishthana). M3meHenus,
npoucxomsanme B «Yakpax», JIETKO OLIEHHUBAIOTCA MO CToj04YaToi auarpamme. [Jis MOCTpOCHHS
CTOJIOUATON AMArpaMMbl UCTIONIL3YIOTCS TaHHBIE Ta0nuIl mporpaMmbl. «I'PB Yakpay.

Puc.1

Bonbhoit M. 54 rona.
[Juarnos: Jedurmr
MO3TOBOI'0
KkpoBooOparienus. I'PB -
rpamMMa IOKa3bIBaeT
BBIpa)KEHHBIE BET€TATHBHBIE
BIIMSIHUS HA KOXY
(cummaTtuyeckue u
MapacUMIaTHYECKUE).
Knunandecku — Ha
Pa3IMYHBIX y4aCTKaX KOXKHU
OJTHOBPEMEHHO OTMEYAEeTCs
CTOMKHIA OeINbIii ¥ KPacHBIH

nepMorpaduzm.

Tot ke OONBHOIA.
I'PB - rpamma ¢ duibTpom

Bonenoii b. 77 ner.
JluarHoc XpoHU4ecKas
uieMuyeckast 6oae3Hb
cepaua. B Teuenue 15 ner,
MPUHUMAET TUIIOTEH3UBHbIE
U KOPOHAPOPACIIUPSIONINE
Mpenaparsl.

I'PB - rpamma 6e3 puibTpa
- MUHUMAJIbHBIE
BEreTaTUBHBIE POSBIICHHS
Ha KOXeE.

Bonenoii Y. 31 ron.
3 MecsIa mojayvaer
AHTUOMOTHUKH I10
TyOepKyIIe3y JITKHX.
I'PB - rpamma 0e3
¢bwipTpa - Ii.
3aCBETKH COCTABIISET
108 xB.cM.
OTtMeuaercs oueHb
CHJILHOE
BETE€TaTUBHOE
BIIUSIHHC Ha KOXY..
OTMEYAETCs CTOMKUM
Oenblii ¥ KpacHBIN

nepMorpaduzm.

Yakpsel, Ha HaII B3I, [enecooOpa3HoO Ha3BaTh TOYKaMmH BereraTHBHOro kKoHtpons (TBK)
sHeprornH(popManruoHHbIX MoToKoB (DUI]) aganTaloHHBIX CHCTEM OpraHU3Ma.

1. Muladhara — ypoenp HanpspkeHHOCTH (DUI]) B eATENEHOCTH MOJIOBBIX JKEle3

2. Svahishthana - ypoBens HanpspkeHHocTH (DUI]) B MOUCBBIACTHTENLHON CHCTEMOI

3. Manipura - (QUII) B conreynom cruterennu (plexus solaris), yrpapieHre A TEIbHOCTHIO
KETYA0YHO-KUIIIEYHOTO TPAKTa

4. Anahata — TOUKa BEre€TaTHBHOTO KOHTPOJISL CEPACYHOMN JEITEIbHOCTBIO

5. Vishuddhi — Touka BereraTUBHOTO KOHTPOJIS IIIUTOBUIHOM JKEJIE3bI
6. Ajna — MHTpaKpaHHaJIbHbIC BETETaATUBHBIC ICHTPHI

7. Sahasrara — TOUKa BEreTaTHBHOIO KOHTPOIISl KOPOIM TOJIOBHOTO MO3Ta
Ha npuBeneHHbIx

Juarpammax

BHUIHO

(puc.9,10),

qTO

DUII,

OTpaxaromue

MOpQODYHKIIMOHATIBHBIE HW3MEHEHUS W W3MCHEHHS B CHCTEME BETETaTUBHOTO YIPaBIICHUS,
pacrpenensoTcs HepaBHOMEPHO Kak 1o pasnuaabsiM TBK, Tak u B Kak10# OTIAETBbHON U3 HUX.
3T0, BEpOSTHO, CBA3aHO ¢ TeM, 4yro DUII, oTpakaloT MUHUMYM TpPH ypPOBHS HapyIIEHUH
BErE€TATUBHOI'O YIIPABJICHUS WM TPU COCTOSHMS aAlTUBHBIX CUCTEM:
1. BereraTWBHbIC HAPYIICHHS, COMPOBOXIAIOMIMECS HECTCIH(PHUECKUMU KIMHHYECKUMH

IIPOABJICHUAMU

2. BereTaTHBHBbIC HApPYIICHHS, COMPOBOXKIAIOIINECS CHCEHU(PHUCCKUMH (YHKIIMOHATBHBIMU
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HapYIICHUSAMH ONPEICIIIIONIMMHU HadabHbBIC CTAJMH HO30JIOHUECKON (POPMBI;
3. BereraTUBHBIC HAPYIICHUS COMPOBOXKIAIONINE CTANIO OPTAHMICCKUX TTOPAXKCHUI

Puc.5

AKXKTHBaLIANY.

3oHbI SHeproaeduIMTa 1 UX
oTpakeHue B mporpammax «I'PB
Mepunuannsliii ananu3» u «['PB

Puc.7

HopMarnisosanHan nnolane

Puc.6
Mpasas

Koporaptble cocyaf KopoHapHie cocys!

Tonoea
= 3
/< Yeniocts
©
(S

Topno
ﬁ{\

Cepaue

PIGIALMA KPOBM  LIMpIYTIALIA kpOBM

]

UeniocTe : PecrupatopHan
Z

Kinueunui

o g
Kiwedi:
&
%
MeveHs 2 Mevers
2| Moykn
21
Mo3BOHOYHME Mo3BOFOUHMK

Moyz-noncean

JS=0051(04C) JS=0333(0441

I~ TPB-rramibi 663 dunsTpa W TPB-rpamiul ¢ oUTsTPOM
Puc.5u6.

Bonbhoii H., 8 ner. [luarnos: Ayruswm,
SHIe(anonaTus, HaTaJbHOro renesa. [lo neueHus:
KpOMe BEreTaTUBHON HEIOCTATOYHOCTH OTMEUAETCS
BereTaTUBHAs IUCTOHMUS, BHIPAKAIOIIASCS B
ACUMMETPHHU IPOLIECCOB BEI€TaTUBHOI'O YIIPaBJICHUS.
IIporpamma «I'PB AxtuBanus». BeretatuBHast
nucronus - 0,333/0,051=6,52.

Puc.8

2

B LHpKYMALWA KpOBH LIMprynALIA KpoBH
£ PecnipatopHas
;
1

5t
KiweuHic

Meyes
Mot

ek
MosgoHouHe MoseoHoukK

Puc. 7u 8.

HopmaniaceanHan niotae

lNesasn MpaBas

KopoHapHble cocysbl KaporapHble cocyb!

J3= 0079(229) JS= 0040 (025)

7 TPB-rpamuel 6es dhun=Tpa M TPB-rpaMubl ¢ QUNETPOM

Tor ke 6onpHOM yepe3 30 MUH. ITOCIE JICYCHUS.

BeFeTaTI/IBHyIO JUCTOHUIO MMOATBEPKAAIOT

KJIMHUYECKHE UCCIIeIoBaHuA U pe3yapTatsl [’ PB rpamm
ocye MPOBEAECHUS OTHOCTOPOHHEN KOPPEKLIUU

BCICTATUBHLBIX paCCTpOﬁCTB.
yMeHI)IHeHI/Ie BeFeTaTHBHOfI JUCTOHHUHU —
(0,079/0,040=1,9) B 3,4 pasa.

Tesca.-M., 1996.-1.1-3.
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JMNATPAMMA N3MEHEHUN ABCOJIIOTHBIX 3HAUEHUI
TOYEK BETETATUBHOI'O KOHTPOJIA
0,80 -
0,60 0,62
0,60 —
0,40 0,34
= 0,20
= 0,20 |_ @A
5 0,05 BD
Z 0,00 - oA
E’ @ &> S i) N co
-0.20 o < o\q’\,,, e zﬁ\g’ < @
> I éz;b 18 & oT [
Ry — & N S lgg_e 0,20
-0,40 Qo 6&37 Q\ -0’2 Q‘fs %&n 29. D 2a
5 L | &e, L | S | “fy’ =05 @cyu,oa
20,45 ¢ 20,44 | S50.428 @
0,60 - & & ®
P
1 2 3 4 5 6 7

bonbaoit [J[. 29 ner. JlumarHo3: ActeHo-AenpeccuBHbIM cunapoM. Ilokazarenu TBK omnpenensiuch
29.05.05. B 21:00 u 07.06.05. B 20:45 nepen mposenennem ATKA. Ha guarpamme mpencTaBieHBI
u3meHenus: 3HaueHudd TBK 3a ykazannbeiii nmepuon. OTmedaercs CHHKEHHE YPOBHSI SHEPTEeTHUECKOr O
pecypca 1 pa3HOHANpPaBIEHHOCTh MPOIIECCOB BETETATUBHOIO YIPABIECHUS U SHEPTETHUECKOI0 pecypca.

Puc.10 JTUATPAMMA U3MEHEHUI ABCOJIIOTHBIX 3HAUEHU TOYEK
BETETATUBHOI'O KOHTPOJII
1,20 -
1,00
1,00
0,80
E 0,60 047 0,50 EA
E 0,40 [] 0,36 [ bo
Z [ 410 | 01000 0.22 WA
5 020 03 520, ol Tl Ca
0,00 | |
-0,02 )
- Qs Y :O 9 A)‘Df P
0,20 &Oﬁy > %o\{& y 6& *@é@ AQ’&"@ o
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0,40 & @&Q\ ; & & & RS
N &Y & &
5> 2 | P &
o> &« &S
& e)oiz’ S «és&‘b
® i N
<
T 7 Ry a4 N A T

Tor xe OompHOW. Ha muarpamMe mnpeactaBieHsl M3MeHEHHs TIOKa3aTelell Todek
BeretatuBHOro koHtpois 07.06.05. B 21:30 yepes 30mun. mocie ATKA: uarpamma
(UKCHpYeT BBIPAXKCHHOE IMOBBIIICHHE YPOBHS SHEPTETHUSCKOIO PECypca U BEreTaTHBHOIO
VIIDABJICHUSL.
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POJIb HEPBHOM CHCTEMBI YEJIOBEKA B ITPOITECCE
OOPMHNPOBAHUA CBEUEHUNA KOKHOI'O IIOKPOBA
YEJIOBEKA B QJIEKTPOMATHHUTHOM II0JIE BBICOKOI'O
HAITPAXKEHUA

"‘KperzkanoBckui 3.B., "Koporkuna C.A., “KopotkosB K.T.

* HOA «KTHy, ** CIIGHUHU®K, Canxm-Ilemepoype edward@EK9247.spb.edu

Jns cnaykeHHOM NeATeNbHOCTU Pa3IMYHBbIX YacTeld TaKOM CIIOKHOM CHCTEMBbI, KaK OpraHU3M
YeloBeKa, HEOOXOMMO KOOPJMHHPYIOIIEE YCTPOMCTBO COOTBETCTBEHHOW ciokHocTH. M B camom
Jienie, HepBHAsI CUCTeMa, MHTErPUPYIONIas NeATENbHOCTh BCEX YacTed Teja, SBJSETCS, HECOMHEHHO,
CaMOM CITO’KHOM M3 BCEX CHCTEM OpTaHOB. MBIIIIIEI U JKEJIE3bI )KHBOTHOTO MJIM YEIOBEKA HOCST O0IIIee
HazBaHue 3(dexTopoB; ri1aza, ymu H Apyrue opraHbl YyBCTB Ha3bIBAIOTCS penenTopamMu. HepBHas
CHCTEeMa, COCTOSIIAasi M3 TOJIOBHOTO MO3Ta, CHMHHOIO MO3Ta W MPOBOMSIIMX ITyTEH, COEIUHSET
perenTopsl ¢ 3hdexkropaMu U MepeaaeT UMITYJIbChI, WK "COOOIICHUS", OT MEPBBIX KO BTOphIM. OHa
CIOCOOHA JIENaTh 3TO TAKMM O00pPa30M, YTO TPH pa3lpa’keHHH TOTO WIM WHOTO PelenTopa JOKHBIM
o0pa3oM pearupyer Hamuexamui 3gdexkrop. OCHOBHBIMU (PYHKIHMSIMHA HEPBHOM CHCTEMBI SIBIISIFOTCS
MIPOBEICHUE UMITYJIbCOB M MHTETPAIIUS ISITEIHPHOCTH Pa3IMIHBIX CUCTEM opranusma [1].

XOoTd B3aMMOOTHOLIEHHS HEHMPOHOB - KJIETOK, COCTABJIAIOIINX HEPBHYIO CHUCTEMY,-
YpEe3BBIYAMHO CJIOKHBI, BCE 3T KJICTKH UMEIOT OO OCHOBHOW IUIaH CTPOCHHS: OHU COCTOST U3
Tena KIETKH, COAEp)Kallero sApo, W OTPOCTKOB - OJHOTO AaKCOHA W OJHOIO WM HECKOJBKHX
JeHIpUTOB. HEelpOoHbI CHITBHO pa3u4aroTcsi MeXIy co00i 1Mo GopMe KIETOYHOro Teia W 1O JUIHHE,
YHCITy ¥ CTENEHH BETBJICHMS aKCOHOB U JIEeHAPUTOB. HelpoHbI mompa3aensioTcss Ha YyBCTBUTENbHBIE
(ceHcopHBbI€), BUTATEeNbHBIE (MOTOPHBIE) U BCTABOUHBIE. Y UYBCTBUTEIBHBIX HEHPOHOB NEHAPUTHI
COCIMHEHBI C peIenTopaMH, a aKCOHBI - C JAPYTUMU HEHpPOHAMH; y IBUTATEIBHBIX HEHPOHOB
JEHJPUTBl COEJWHEHBI C JPYTMMH HEHPOHAMH, a aKCOHBI - ¢ KakuM-HHOynb 3¢ddekropom; y
BCTaBOYHBIX HEHPOHOB U JICHIPUTHI U aKCOHBI COCTUHSIOTCS C APYTUMH HeiipoHaMu. CaMbIil TpoCToit
MyTh, IO KOTOPOMY MOYKET MJITH HEPBHBIN UMITYJIbC, COCTOUT U3 TPEX HEHPOHOB: OJHOTO CEHCOPHOTO,
OJHOT'0 BCTABOYHOT'O U OJTHOT'0 MOTOpHOTO [1].

HepBHble CTBONBI, WM HEPBBI, COCTOSAT W3 OOJBIIOTO YHCIA aKCOHOB W JICHIIPHUTOB,
Oo0bE/IMHEHHBIX B OOIICH COCIMHUTENLHOTKAHHON oOonouke. Tenma HelpoHOB He pa3OpocaHb
OecropsIo4Ho, a 00pa3yloT CKOIUICHHWS, Ha3blBaeMble TAHTIHUSMH, €CITM OHU PACIIONIOXKEHBI BHE
TOJIOBHOTO M CIIMHHOTO MO3Ta, W HEPBHBIMH IIEHTPaMH, €CIIM OHHU HAaXOMSITCS B TOJIOBHOM WJIH
CIIMHHOM MO3T'y.

MexaHu3M Mepeaadyud HEpBHOTO HMMITYJIbCA Yepe3 CHHAIC C OJHOr0 HEMpoHa Ha APYrod He
BIIOJIHE BBIACHEH. HeT HMKaKMX NaHHBIX, KOTOPhIC OBl YKa3bIBaJIM HAa HEMPEPHIBHOCTH IIMTOIIA3MBI
MEKIy IOCIeI0BaTeIbHBIMU HeiipoHamu. Ha anekrpoHHBIX MukpodoTtorpadusx BHIAHO, YTO
MeMOpaHbl aKCOHa M JICHApUTa B CHHAICE CHJIBHO COJNIMKAIOTCS, HO HHU CIUSHHS, HU
HEMOCPEICTBEHHOTO KOHTAKTa MEXAYy HHMH OOHApYy)XHTh HeNb3sl. [IpOMEKyTOK MEXIy HUMH
COCTAaBIISIET OKOJIO 15 MHIIM MHKPOH, HO 3TO HE UCKITIOYAEeT BO3MOKHOCTH P PeKTHBHON "KabenpHOon"
CBSI3U B CHHAIICE.

CymiecTBYyIOT JIB€ KOPEHHBIM 00pa3oM paznyaroliecss TeOPHH CHHONTHYECKOW Tepeayn:
JNeKTpUUecKas U XuMudeckasd. Teopus 3JIeKTpHUecKoil mepeaadn moapa3yMeBaeT, YTo, HECMOTPS Ha
KOKYIIYIOCS MOP(OIOrH4ecKyrd 000COOJIEHHOCTh JBYX HEHPOHOB, MEXKAY HHMH JOJKEH
CYIIECTBOBATh J(PQPEKTHUBHBIA MECTHBIM KOHTAKT, ITO3BOJIAIONIMI TOKY MPOXOIUTh OT IEPBOroO
HelpoHa KO BTOPOMY U BO3OYXKIAaTh €ro. JTo 03HAYaIO ObI, YTO MPOIECCHl Nepeavyn M0 HEPBHOMY
BOJIOKHY M 4Yepe3 CHHAIIC B CBOEH OCHOBE OJMHAKOBBL. OJHAKO COBEPIIEHHO OYEBUIHO, YTO MEKITY
HUMH CYIIECTBYET KaKoe-TO pa3inyue, MOTOMY YTO BCE CHHAICHI MPOBOISAT MMITYJIBCHI TOIBKO B
OJTHOM HaIpaBJICHHUH, TOT/Ia KaK HEPBHBIC BOJIOKHA 00JaAI0T OJJMHAKOBOI MPOBOAMMOCTBIO B 000MX
HaIpaBJICHUAX; OOBIYHO JK€ BBUIY HAJIWYMS CHHAICOB WMITYJIbCHl B KaXKJIOM JaHHOM HEPBHOM
BOJIOKHE MPOXOJAT TONBKO B OTHOM HaIlpaBJICHUH.
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CornacHO TeopuM XMMHUYECKOH Tepenauu, MpoIecc, MPOUCXOMANINI B CHHAICAaX, B KOpHE
OTJINYAeTCs] OT MEXaHHM3Ma Iepeayd Bo30YKIeHHUs1 0 BOJNOKHY. [Ipennonaraercs, uro ¢uznueckoe
pa3beMHEHHE HEPBHBIX BOJIIOKOH B CHHAIlCE TPEISITCTBYET '"KaOenbHOH'" mepemade B MecTe
COCIMHEHUST M BMECTO HEE BCTYNAECT B JACHCTBHE XMMHYECKMI MeauaTtop. B KOHUMKe akcoHa
CHHTE3UpyeTcs crenuduyeckoe BEIIECTBO, KOTOPOE OCBOOOKIAETCS IMOJ JCHCTBHEM MPHXOASIIETO
HepBHOTO uMITyiabca. OHO MUPPYHAUPYET HYepe3 CHHONTHYECKOE MPOCTPAHCTBO M CBA3BIBACTCS
CHEHaJbHBIM XEeMOPEIEeNTOPOM Ha IOBEPXHOCTH JIEHApPUTa cocenHeill kierku. B pesymbrarte
COC/IMHEHUSI MEINATOpa C XEMOPEIENITOPOM MPOUCXOJSIT H3MEHEHHUS B MeMOpaHe, BBI3BIBAIOIINE €e
NEeMoNApU3allii0 ¥ BO3HWKHOBEHHE HOBOTO TMOTEHLMAja  JEWCTBUA. OTOT  IMOTEHIMA
pacmpocTpaHsieTcss 0 HEWpPOHY [0 CIEAYIOUIero CHHAIca, TJe B CBOIO OYepenb CTUMYIHpPYET
BBIJICTICHHE JPYroro XMMHUYECKOr0 Meauaropa. TakuM o0pa3oM, MEXAy IOTSHIHAIOM JICHCTBUS
(BomHOM pmemonsApu3aliii) B OJHOM HEHpOHE M TOTEHITMAJIOM JMEHCTBUS B CIEHYIONIEM HEHpOHE
HUMEETCs IPOMEKYTOUYHOE 3BEHO - MEXaHU3M, BKJIFOUAIOIINI BBIICIIEHHE CIENIU(DUISCKOTO BEIIeCTBa
OJIHOHM KIIETKOH M B3aMMOJICHCTBUE ATOTO BEIIECTBA CO CIEIUPHUUECKHM XEMOPELIENTOPOM JpYrou
KIICTKH.

Mogenb pacnpocTpaHeHHs TOTEHIIMAaa ASHCTBUS MOYKET pacCMAaTPUBATHCS B BHJIE COIMTOHA,
4TO OOBSICHSAET YCTOMYMBOCTD CUTHAJA M €T0 PaclpocTpaHeHue 0e3 CyIeCTBEHHBIX MOTEPEe YHEPTHH.

Tax B pabore [2] paccMaTpuBaiach cuCTeMa YpaBHEHHIA:

Op 109 _ 1
ox* ot A

1+ BU,,)sin g;
(1)

ou, ou, oU
-6(1+ Ly——H =0
(+5.0)— oc
I'ne B,<l, B,<l1 - Ko3(PUUMEHTHl  B3aUMOJEUCTBUA  MEXIY

KOHLEHTPALIMOHHBIMUA BOJTHAMM HWOHOB HATPHWs W IPOTOHHBIMU BOJHAMM;C - CKOPOCTH
IPOJIOJBHOIO 3ByKa B IIEIIOYKE MOHOB HATpHsA; A,- OTHOCHTENIbHAs JUIMHA LETIOYKHU; TIE @
peleHne ypaBHeHHs TpaHcHopTa HoHoB Na', a Uy - pemenue ypaBHeHus TpancnopTa H.

Bwmecte ¢ Tem, Tpancropt noHoB Na' u H kak moTeHnman aeiicTBUS B HAaIpaBJeHHE
CHHAICca, MOXET CO3/1aBaTh IOTOK 3JEKTPOHOB B OOpaTHOM HAIPAaBJIEHWHU B MBIIIEYHBIX
BOJIOKHAX.

[lostomy Mecta coeauHeHHs akcoHa ¢ 3ddekrtopoM (cMm.puc. 1) Moryr
paccMaTpuBaThCA Kak cpelia ¢ rpaJueHTHBIMU IIOTOKAMU 3JIEKTPOHOB.

Monekyna AT® nmaBHO wW3BeCTHa Kak
MIOBCEMECTHO pacrpocTpaHEeHHbIH HUCTOYHHK
SHEPIHU Ul BHYTPUKIETOYHOro meradonusma. Ho
ee CBOWCTBA Kak HEHpOTpaHCMUTEpa  ObUIH
oOHapyXeHbl CPAaBHUTENBHO HelaBHO. CeromHs yxe
HE OCTaJoCh HHMKaKWX COMHEHHH, uYro ATO
ABJSIETCS. HEHPOTPAHCMUTEPOM B  aBTOHOMHBIX
HEHPOMBIIICYHBIX ~ COCIUHEHUSX, TaHMUAX |
LIEHTPAJILHON HEPBHOW CHCTEME.

Taxum oOpa3om, Haauuue Crenu(UuIecKux
30H JIOKAJIM3aLMH MOTOKOB JJIEKTPOHOB MOTYT
XapaKTepUu3oBaTh AKTUBHOCTb HEUPOHHOI
AKTUBHOCTH JAaHHOTO 3((EeKTopa W CBSI3AHHBIM C
HUM OpPraHOM HJIM CHCTEMbI B opraHusme. IIoHsATHO,
yro HaubOonmee dQdeKkTuBHbI UG YIMOHHBIH
oomeH AT® Bo3moxeH BOIM3U ToueK 3 (HEKTOpPOR.

Takum o0pa3zoM, B cilydae HOPMAaJbHOTO (PYHKIIMOHHpPOBaHUS opraHu3Ma auddy3MOHHBIH
oomMeH AT® (a 3HAYUT W TOTOK D3JEKTPOHOB) JOIDKEH MPOUCXOJUTh PETYISIPHO, a 3HAYUT
obecrneunBaTh PEryasIPHOCTh M OJHOPOTHOCTh CBEUEHUS MPU B3aMMOIEHCTBIH KOXHOTO IOKpOBa (B
YaCTHOCTH MAaNblia) C AIEKTPOMarHuTHEIM rosieM (OMII) BbICOKOTo HaMpsKEHUS.

T Memse Cell

Muscle fibres ~ J ;]

Puc.1. CBsI3b HEPBHBIX KJIETOK C MBIIIEYHBIMHU
BOJIOKHAMH.
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Havanpubpie ycnoBusi, ompeiensionife pemeHuss CUCTeMbl ypaBHeHHH (1) CBSI3aHHBI C
CUTHAJIOM, TIOJYYEHHBIM OT TOJIOBHOTO MO3Ta MJIM CIMHHOT'O MO3Ta K MPOBOSIINM MYTSIM, U 3aBUCST
OT COCTOSIHUS OTJIENIbHBIX OPTaHOB MJIM TICHXHYECKOr0 CTaTyca YeiloBeKa.

Koneunslii Buj perieHus (C y4eToM YacTOTHI MOCTYIUICHUS CONMTOHOB) OYyJIeT ONpeaeisTh
Hammune TUPQPy3noHHBIX MOTOKOB AT® B 30HaX 3 QeKTOpoB (T.e. XapaKTEpU3yeT BEPOSTHOCTh
HAXOXKICHUS DJICKTPOHOB BOJNM3HM JAHHOW 30HBI AKTHBHOCTH), a CIIEIOBATEILHO W OIPENENsTh
XapakTep CBEUEHUS JaHHOTO yJYacTKa KOXKHOTo MokpoBa B OMII BBICOKOM HanpsHKeHHOCTH.

JIUTEPATYPA:
1. Bumu K., [letbe B. buonorus. MzparensctBo: M.: Mup, 1975 ¢
2. bepesun A.A., ®uzuko-MareMaTuieckas MoJieNib HeMpoHa Ha OCHOBeE siBIeHUs Bo3BpaTta depmu—Ilacra—
VYrnama s pa3paOOTKU MPHUHIUITHATIBHO HOBBIX 3JIEMEHTOB NMaMATH OONbINONH emKkocTH, MHDopManuoHHbIe
TexHosyoruu, Ne5. 1997

OIIEHKA BJINAHUSA MYJIbTUMATHUTHOM TEPAIINU HA
OPTAHU3M C IIOMOIIIbIO METO/IA TA3BOPA3PS/THOI
BU3YAJIU3AIIUU

AeckuH I'.C., Ilerpurnikas E.H., AbaeBa A.®., AtinapoBa .M.,
MMymckuii B.Y.

MOHUKHU um. M. ®. Braoumupckoeo, e. Mockea

[Ipn HHU3KOMHTEHCHMBHONW MHOrokaHaipHOW Marautorepanuun (MMT) ocymecTBisercs
MocJIeIoBaTeIbHOE BO3JEHCTBUE HE TOJNBKO Ha pa3iMyHble 30HBI, KakK IMpPH HCIOJIb30BaHUH
OOIENPUHATON MarHUTOTEPaNlii, HO U Ha OpraHu3M B HenoM. C y4eToM 3TOro CIeayeT OXHIATh
BO3HHKHOBEHHSI KaK MECTHBIX, TaK U CHCTEMHBIX peakuuil. J[JIs BBIABICHUS U OLEHKHU 3TUX PEAKIIUii
MIPEATIPHUHATHI MTOTBITKY UCIIOIBL30BaHMs METOo/Ia Tazopa3psaHoi suszyanm3aimu (I'PB) ["azopaspsanas
BU3yallu3allisd — OTHOCHTEIBHO HOBBIM M TEPCHEKTHBHBIA MeETOA 3JeKTporpaduu. BakHOM
OCOOCHHOCTBIO U TIPEHMYIIECTBOM METONA SBISIETCS OTCYTCTBUE CYOBEKTHBHOTO BIMSIHUS Bpada-
WCCIIeZIOBATENS Ha TOTyYaeMble pe3yIbTaThl U BO3SMOKHOCTh MHOTOKPATHOTO IPUMEHEHHS.

buosHeprernyeckuil  craTyC  OpraHM3Ma  OLEHMBaIM 10  XapakTepy  HU3MEHEHUH
OnodekTporpamMmel. [Ipy 3TOM HCIONB30BAIM IBA OCHOBHBIX PEKUMa CheMKH: ¢ QuiIbTpoM u 0Oe3
¢unbTpa, YTO TIO3BONSUIO B ONPEACICHHOW CTENEHH pasleisTh peakiuH, CBA3aHHbIC
MPEUMYIIECTBEHHO C (U3NYECKUM (CTPYKTYPHBI KOMIIOHEHT — C.) WJIM  (QYHKIHOHAIBHBIM ()
coctosiHreM. Ha ganHOM 3Tare paOoThl JUIsl aHaIM3a BIOpaHbl o0IIMe (MHTErpaTUBHBIC) TIOKA3aTENH
WHTErpaibHas Iuiomanp (Sint) IuarpaMMbl, OTpakarolas COCTOSHHE TPaBOH M JIEBOW TOJOBUHBI
Telna, a TaKKe M 00IIast IIomajp B y.el.. KpoMe 3Toro uzydyaiu KapTuHy pachpeiencHus JHEPIHH 110
30HaM Tena («aypay») ¢ ompenesieHHeM Iuiomany (Sa) B y.en. u koddduimeHTa CHMMETPUYHOCTH
ceeuenus (Keum.) B %.

AnHanu3 pe3yibTaToOB IOKazal cieaytomiee. [Ipu mpoBeneHHMH HCCIEOBAHMM C IJICHKOH
(CTPYKTYpHBIH peKHMM) MHTErpajibHas Iuiomans (Sint) OMO3JeKTPOrpaMMbl B UCXOTHOM COCTOSHHH
XapaKTepu30Bajach CHIDKEHHBIM YPOBHEM Kak crpaBa, Tak u cieBa (-1,67 u -1,79 B cpennem
cooTBeTcTBeHHO). [locie mpoBenenus mepBoro ceanca MMT oTMedeHa HE3HAUUTEIFHO BBIpAKCHHAS
TEHISHITUS K YBEIMUEHUIO Turomanu (10 -1,62 u -1,71 cOOTBETCTBEHHO).

Peakmust  OuosnektporpamMmel Ha mocnenHuit ceanc (8-10) MMT crneBa mNpaKTHYeCKH
OTCYTCTBOBaJIa, a CIIpaBa Jake OTMeuajach HE3HAUUTEIbHO BBIPAKEHHAs TeHIEHIINS K YMEHBIIIEHUIO
TIJIOIIATH.

W3MeneHus: MHTErpaibHOM TUIOMA M OMORIIEKTpOrpaMMbl B (YHKIMOHAIEHOM pexume (¢)
ChbeMKHU ObLTH OoJice BBIPAXKEHHBIMH. JTO MPOSBISUIIOCH Ooliee 3HAYMTEIBHON CTETICHBIO yBEIHYCHHS
rtomaay B oteer Ha 1 ceanc MMT u Ha kypc MMT. B TO ke BpeMsi, u3MeHEHHE OMO03JIeKTPOrpaMMbl
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B OTBET Ha TIpoBeldeHHe mocienHero ceanca MMT mpakTHYecKd OTCYTCTBOBAIHM. ITO
CBHUJICTENIbCTBOBANIO, 4TO B Ipoiiecce MMT OHo3HEPreTHYecKOe COCTOSHIUE OPraHru3Ma BBIXOIAMIIO Ha
cTaOuIBHBIN ypoBeHb. B kakoil mepuog MMT BO3HMKaeT CTaOHIN3aIsl, OTBETUTh 3aTPYAHUTEIHHO,
MMOCKOJIbKY MCCJICIOBAaHUS MPOBOIMINCH TOJBKO B Hadale M B KoHile kypca MMT. Ho cam ¢akr
cra0uIu3au OMOPHEPTreTHIECKOr0 YPOBHS MOKET MMETh 3HaUCHHE KaK B TUTAHE OICHKH BIIMSHUS
MMT Ha opranu3sM, Tak ¥, BO3MOXHO, B IUIaHE BBIOOPA JUTUTEILHOCTH TEPaIluu.

bnuskumu mo xapakrepy OBUIM M W3MEHEHHs IoKa3arelledl IJIOomaan U CHUMMETPUYHOCTH
cBedueHus (aypsl). McxoHbIe 3HAUYEHHsI ATUX TIOKa3aTelieid ObUTH 0oJiee BHICOKUMU MPH CTPYKTYPHOM
peXUME CHEMKH TI0 CpaBHEHUIO ¢ (QYHKOHOHaNbHbIMH. OOINas TEHJEHIHS 3aKiodanach B
YBEIWYEHUH IUIOMIAAM U CHUMMETPUYHOCTH CBEUYEeHHs B OTBeT Ha 1-if ceanc um kypca MMT wu
HE3HAYUTEITBHBIX N3MEHEHHSX MPH MIPOBECHNUH TIOCIIEHErO CeaHca B 000UX PEeKUMaX ChEMKH.

Ha ocHoBanumm mpenctaBieHHbIX pe3ynbTaToB npuMeHenns MMT y  GombHBIX
HEBPOJIOTHYECKOr0 TPO(UIsl MPEeUMYIMECTBEHHO  C COCYAWCTOH TaToJIOTHEH MOXHO CJIeNaTh
[IpEBAPUTEIBHBIE BBIBOABL:

1. Meron 'PB mo3Bonsier OCyIIECTBISTH OIEHKY H3MEHEHHH (QYHKIHOHAIBHOTO COCTOSIHUS
pa3IMYHBIX CUCTEM W OHMOIHEPIeTHYECKOr0 CTaTyca OpraHM3Ma W MOXET OBITh MOJE3eH NpHU
peanu3anuy B KIMHu4Yeckon npaktuke MMT.

2. I[lo pmanaeiM T'PB mpumenenne MMT compoBokaaeTcs HW3MEHEHHSMH  OMODHEPTeTHKU
opranu3ma, 6oJee BEIpaKEHHBIMH ITPU MCIIONIB30BaHNH (DYHKIIMOHATIBHOTO PEKUMA ChEMKH.

OCOBEHHOCTU I'PB — BUOYJIEKTPOI'PA®HNU B OTBET HA
IIPUMEHEHUE CEAHCA UHAYKIIMOHHOM TEPATINU

AeckuH I'.C., Ilerpurikasa E.H., AbaeBa A.P., AtinapoBa .M.,
[Mlymckuii B.Y.

MOHUKHU um. M. ®. Braoumupckoeo, e. Mockea, Poccus

Wupykumnonnas tepanus (MT) npencrasisier co0oil HU3KOMHTEHCUBHYIO MarHUTOTEPAIIHIO B
4acToTax rojgoBHoro Mosra. Merox T ocHOBaH Ha TMIoOTE3€ O TOM, YTO 3K30T€HHOE IIPUMEHEHHUE
CreU(pUUECKHX YacTOT CIIOCOOCTBYET BOCCTAHOBJIICHUIO CaMOOPTaHHM3alldU IEHTPajIbHOW HEPBHOW
CHCTEMBI U KOOPAVWHAIMH €€ BIUSHUS Ha (QYHKIMOHAILHOE COCTOSSHUE OPTaHOB U CHUCTEM, B TIEPBYIO
o4epesib, 32 CUET PEryiAlnU AeATeNbHOCTH HEHPO3HIOKPHUHHBIX CTPYKTYp opranusma. IIpemioxxens
pasHooOpasHbeie mporpammbl MT, oTnuyarommecs MOCIENOBATETbHOCTEIO MPUMEHEHUS YacTOT M
JUINTEIPHOCTA TIOAAYM KaKJIOW YacTOThl 4Yepe3 MAarHMTHhIE HHIAYKTOPbI W OOIIEro BpEMEHH
BozzeiictBus. Ha ngaHHOM 3Tame paOoOThl OCHOBHAS 3ajladya COCTOSUIA B BBIACHEHHH OCOOCHHOCTEH
I'PB-OnoanekTporpaduu B OTBET Ha mpuMeHeHue meroia WT B 1enoM M OICGHKM BO3MOXKHOCTH
ucnonb3oBanus [ PB-0rosnekrporpammel st onieHky BiusiHUs T Ha QyHKIMOHATBHOE COCTOSTHUE
OpraHu3ma.

AHanu3 pe3yibTaToB B Tpymne B 1eiaoM (18 OonbHBIX) IIOKa3ad, YTO WM3MCHEHUS
WHTErpaibHbIX moka3zareneil ['PB-OmoanexkTporpamMmmbel B oTBeT Ha mnposeaeHue WUT oxazammchk
HE3HAYMTEIBHBIMU B 000MX pexkumax peructpaiuu (P > 0,05).

Konebanus MHTErpanbHO# IJIONIAANM B TY HJIM UHYIO CTOpOHY cocTaisuid Becero 0.03 — 0.04
y.em. u 0.03-0.07 y.en. mpu NEpBOM U BTOPOM peXKUME CheMkd [ PB-OmosnekTporpamMmbl
COOTBETCTBEHHO. Ha OCHOBaHMM MONYYEHHBIX JaHHBIX MOKHO OBLITO ObI IPUHTH K 3aKIIOYCHUIO, YTO
pasnuunbie nporpammbl T wim BooOIe He OKa3bIBalOT 3aMETHOTO BIHUSHHSA Ha (DYHKIMOHAIBHOE
COCTOsIHME opraHm3Ma uiam uto [ PB-Omoanektporpadusi HE B COCTOSHHU OTPa3UTh 3TO BIIUSHHE.
OnHako, MpHU UHIUBUIYaIbHOM aHANNM3€ HAOIIONEHUH ObUTH OTMEUEHBI JOCTATOYHO BHIPAKEHHBIC H
HeogHO3HauHBIC (D (EKTHI.
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Tak, B 2-x HaONIOJCHUSIX HWCXOJHbIC 3HAYCHWs WHTErpPalibHOM IUIOMIA M CIpaBa M CJieBa
HaxXOJUJIUCh B CPEAHEN 30HE YCIOBHOM HOpMBI. B OTBET Ha MpUMEHEHNE OHOM U TOH K€ MPOrpaMMBbl
HUT orMmeueHbl HE3HAUYMTEIBHO BBIPAKCHHBIE M3MEHEHUS JAHHOIO IIOKA3aTensl B IIEPBOM pEXUME
perucrpanun Ouosnekrporpammbl (B mpenenax 0.05 y.ed.) W 3HaUMTENbHO Oosiee BBIPaXKEHHBIC
M3MCHEHHSI HWHTETPAIBHON IUIOMIAJA BO BTOPOM pEXHUME peructpamuu (¢ 1wieHkoi). Cremyet
OTMETUTh, 4YTO IPUMEHEHUE uepe3 JABa JHA Apyroil mporpammbel HMT compoBoxaalocs MeHee
BBIPQKCHHBIMHU U3MEHEHHSMH, YTO MOXHO OBUIO PAaclleHMBATh KaK BIHMSHUE APYroi mporpammbl UT,
Tak U opMupoBaHUEM oIpeneNeHHol anantanuu k meroxy UT. B To ke Bpemsi, Oojee BEIpakeHHbIE
nsMenenus: [ PB-OnosnekTporpaMmbl BO BTOPOM PEXHME PErHCTpallil CBHJIETENbCTBYeT, uTo UT
MOXET OKa3bIBaTh CYLIECTBEHHOE BIMSHUAE Ha OPTaHU3M Ha (PU3MUECKOM YpOBHE.

Takum 00pa3zoM, MOXKHO cJiefaTh BBIBOJ, 4TO puMeHeHrne T Moxer ObITh Kak ajeKBaTHOH,
Tak U 4pe3MepHOH (YHKIMOHATIBHOW HArpy3KOH JJisi MalWeHTa B 3aBUCHMOCTH OT YPOBHSI €ro
aJanTalMOHHO-PE3CPBHBIX BO3MOXKHOCTEH W B 3ToM IwiaHe [ PB-OuosnekTporpadus Moxer
0Ka3aThCsl TOJIE3HBIM METOIOM IPH OOCIIEOBAHUHU LIENIECOO0Pa3HOCTH MPUMEHEHUS] TOW WM MHOU
nporpamMMbl T y KOHKpETHBIX MalMEHTOB Ha pa3iM4HBIX dTamax jedeHus. OTMedeHHas HHU3Kas
WH(POPMATUBHOCTh TpPU OOIIEH OIEHKE METoJa B Tpymmax, CPOPMHUPOBAHHBIX IO CIy4allHOMY
MPHU3HAKY BIOJHE 00BsicCHUMA. JlanbHEeHIne HecleJoBaHusI C TIOA00POM TPYIII 10 HO30JIOTHYECKOMY
MPUHLIMITY WM C TPUMEHEHHEM OJHUX U Tex ke mporpamm UT, momoxer Gonee 00OCHOBAaHHO
OIICHHUTH XapaKTep BIMSIHUS METO/Ia Ha (PYHKIIMOHATIBHOE COCTOSTHIE OPTaHU3Ma.

B3ANMOCBSA3b IIOKA3ATEJ/JIE I'PB BUO/JIEKTPOI'PAGUHN U
TECTA JIIOIIIEP

*AoBeirnHa O.H., "AapuonoB C.A.

* Kypeanckuil eocyoapemeennsiil yhueepcumem, * *Kypeanckuil obnacmuoil yenmp ncuxomepanuu
kapitan777on.mail.ru

Meron ra3opaspsaHON BU3YalU3allMd IMUPOKO IMPHUMEHSIETCS Ui DKCIPECC-TUarHOCTHKH
COCTOSIHMS 4enoBeka. L{enpio JaHHOro MccienoBaHusl SBUJIOCh U3Y4YE€HHE B3aMMOCBS3U IMOKa3aTenen
I'PB Ouosnekrporpadguu M TOKas3aTeleld LBETOBOro Tecra Jlrolep y JIIOACH C NMCHXHMUYECKHUMH
paccTpoiicTBaMH HEMCUXOTUYECKOTO XapaKTepa.

B uccrnenoBannu nmpuHsum ydactue 18 sxkeHmuH B Bo3pacte oT 50 mo 65 ner. Perucrparmuio
ra3opaspsyIHOTO  HM300pakeHWsl  OCyHIecTBIsIack Tpu mnomomm  npubopa  «I'PB-kamepay,
pa3paboranHoro mox pykooacTBoMm mpodeccopa K. I'. Koporkora. KommbiorepHas o0OpaboTka
MOJTYYEHHBIX M300pakKeHHI OCYIIeCTBIsIAch ¢ moMomipio nporpamm «GDV Diagram» u  «GDV
Auray. Tecr Jliomepa mpoBOAWIM TPU MOMOIIM €ro KOMIIBIOTEPHOTO BapHUaHTa BOCHBMHIIBETHOTO
tecra Jlromep (Bepcus 1.1).

Perucrpanimto ['PB-rpamm nOpoBOguiaM B COCTOSIHUM  TIOKOS, IIOCJIE€  BBIMOJHEHUS
UCTBITYeMbIMU TIpoObI Maprtuhe (20 mpucemanuii 3a 30 cek.) W mocie BBIMTOTHEHUSI TECTa CYET IO
Kpenenuny. Tect Jliommepa UCOBITYeMbIE ITPOXOIUIHN IO TOM K€ cXeme, 4To u perucrparuio ['PB-
rpamm. [lomydeHHBIE pE3yNbTaThl aHAIM3UPOBAIHM C HCIIOIB30BAHHEM IPOTPAMMHOTO KOMILIEKCA
«Statistica 6.0» (Crenron ['mann, 1999; Bopoeukor B.I1., 2001). CreneHb 3aBHCUMOCTH MEXIY
MEpEMEHHBIMU BBIYHCISUTA C MOMOIIbI0 Kodddunmenta koppemsinud Crupmana. Koaddumnment
koppensiun CriupMaHa MOXET MPUHUMATh 3HauYeHHs OoT —1 1o +1, mpuyem, yeM OJIMKEe 3HAUCHHE
koddunmenta x 1, Tem cBs3b Ooliee TecHaS.

B pesynbraTe KOppeNsAIMOHHOrO aHanu3a mokaszarens ['PB — oOmias miomaas B MOKOE |
nmokaszareneil Tecta Jliomep (B mokoe): (akTop TPEBOXKHOCTH, (paKTOP AKTHMBHOCTH W IOKA3aTelb
BEreTaTUBHOTO TOHYCA, MKy HUMH BBISIBIICHa OOPaTHOMPOIIOPIIMOHABHASI KOPPEISIIMOHHAS CBSI3b
(r=-0,58, r =-0,73, r = -0,47 coorBercrBenHo npu p<0,05). [Tocne BbImOIHEHKS MPOOLI MapTHHE
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BBISIBJICHA TakXKe OOpaTHas KOPPESIIMOHHAS CBS3p MEXAy oOmed Iomanpio U (akTopaMu
TPEeBOXKHOCTH M akTuBHOCTU (r = -0,66, r = -0,72 coorBerctBeHHO Tipu p<0,05). Ilocne cuera mo
Kpenenuny BbIsiBIeHa MOMOOHasi 3aBHUCHMOCTh MEXKIy oOmiell Tuomanslo W (pakTopaMu
TPEBOXKHOCTH, aKTUBHOCTHM M IIOKa3aTeleM BereratmBHOro tomyca (r =-0,61,r=-0,76, r=-0,51
coorBercTBeHHO Tipu p<0,05). Mexny napamerpom ['PB - cummerpust u (hakTopoM aKTHBHOCTH B
MOKOE U TIOCJIE TIPEITIOKEHHBIX TECTOB TAKXKe BBISIBIICHAa 00paTHast KOppeisinuonHas cBsi3b (r = -0,83, r
= -0,63, r = -0,50 coorBercTBeHHO Tpu p<0,05). [lapamerp mHTErpagbHas IJIOMAIL CIEBA UMECT
00paTHYIO CBsI3b C IOKA3aTeleM BEreTaTHBHOrO TOHYycCa IOCHe Npuceaanuii u cuera (r = -0,63, r = -
0,83 coorBerctBerHo mpu p<0,05). Takke mocie mpuUcCETaHUN W CUYETa MPOCISKHUBACTCS CBS3b
MoI00HOr0 XapakTepa MHTErpabHOM IIIOIIAU crpaBa U GakTopom aktuBHOCTH (r = -0,47, r = -0,51
cooTBeTcTBeHHO TTpH p<0,05).

Takum o00pazoMm, B pe3ylbTaTe HAIIETO HCCICAOBAHMS YCTAHOBICHO, YTO MEXIY
nokazarenssMu ['PB-rpamm u Tecta Jlromepa cymiecTByeT oOpaTHas CBSI3b, T.€. NMPH YBEIWYCHUU
OJTHOT'O TTOKAa3aTeNs MPOUCXOIHUT IOCTOBEPHOE YMEHBIICHHE JPYTOro, 4YTO MOXKET OBITh HCIIOJIb30BAHO
npu I'PB-nnarnocruke.

METO/I TA3OPA3PSA/THON BU3YAJIU3AIIU B CUCTEME
OIIEHKU BETETATUBHBIX ®YHKIINI OPTAHU3MA
CIIOPTCMEHOB

AoBeiruHa O.H.
Kypeanckuii 2ocyoapcmeennwlii yHusepcumem kapitan777on.mail.ru

B coBpemenHoM cropTe akTyaJdbHBIM Ha CETOJHSIIHUNA J€Hb OCTaeTCsl BOMPOC HKCIIPEcC
JIMATHOCTUKH COCTOSIHUSI TPEHHUPOBAHHOCTH oOpraHu3ma. [1oaToMy HEoO0XOOMMO CO3/aHhE HOBBIX
CIOCOOOB, METOAMK OBICTPOW M TOYHOH OIEHKH (PYHKIIMOHAIBHOTO COCTOSHUSI OpraHu3Ma. Merox
I'PB-6unosnekTporpaduil  XOpomo W3BECTEH, HO HMEET ele MHOI'0 BOIMPOCOB OTHOCHTEIBHO
MmoJy4aeMoi ¢ ero momoiibsio uapopmaryy. Hamu Oblia cenaHa MombeITka COIOCTaBUTh PE3YIIBTATHI
MOJTy4YEeHHbIC CTAaHJAPTHBIM OOIICTIPUHATHIM METOJIOM — aHaJHM3 BapHaOelnbHOCTH CEpIIEYHOr0 PUTMA
(BPC) o baesckoMy 1 pe3ynbTaThl, OITy4EHHBIE TPU OUOIIEKTPOTrpaguH.

B uccnenoBanun npunsiu ydactue 60 denoBek B Bospacte oT 18 mo 23 mer, u3 mHux 30
CIIOPTCMEHBI-00PIBI  BBHICOKOH KBaTH(DUKAIHH. Peructpanuro TazopaspsgHOro M300paKeHUs
OCYILIECTRIsIach Tpu mnomoinu mnpubdbopa «I'PB-kamepa» (mpodeccopa K. I'. Koporkogra).
KomnbroTepHass 00paboTKa IMONYYEHHBIX H300paXKEHHH OCYIIECTBIISJIACh C IMOMOIIBIO MPOrpaMM
«GDV Diagram» u «GDV Aura». Perucrpanuto ['PB-rpamm 1 BPC npoBoanin B cOCTOSHUH TTOKOS
W TIOCJIC BBITMONIHEHUS HCHBITYeMBIMH (PH3MUYECcKOl Harpy3kd CyOMaKCHMaJIbHOW MOIIHOCTH.
[ony4eHHble pe3ynbTaThl aHATM3UPOBAIN C UCIOIB30BAHUEM MPOrPAaMMHOTO KOMILIeKca «Statistica
6.0». CreneHb 3aBUCHMOCTH MEXKJY IE€PEMEHHBIMH BBIUMCISUIA C TIOMOIIBIO KO3 UIMEHTA
koppensaiun Crimpmasa.

TpamuiMOHHBIA CpPaBHUTEIBHBIA aHAIW3 aOCOMIOTHBIX BEIMYMH OKa3ajcs HE JOCTATOYHO
WH(POPMATUBHBIM, BCIEACTBUE STOrO OblIAa TPOAaHAIM3WPOBAHA JMHAMHKA IMPHUPOCTa MOKa3aTelnei
BPC u I'PB-rpamM B 1IByX TIpymImax HCHBITYeMbIX. BBISBICHO CHW)XEHHE IOKaszaTels oO0mas
IJIOIIA]b, KaK B TPYTIE CIIOPTCMEHOB, TaK U B TPYIIE HETPEHHUPOBAHHBIX IOHOIIEH, COOTBETCTBEHHO
Ha 957,1 u 449,6 nukceneit B cpeaneM. CpaBHUTENbHBIN aHATN3 TUHAMHUKH OCHOBHBIX ITapaMeTpOB
BapHaOEeIbHOCTH CepJeUuHOro putMa (BennuuHa nyiabca, MOJIA, unnekc Hanpsbkenus, B, MB-1)
MIPH TO3UPOBAHHOM (PU3NUECKON HArpy3Ke y CIIOPTCMEHOB M HECTIOPTCMEHOB ITOKa3aJl CTATHCTUYECKH
3HauyrMbIe pa3nnuus. [locie npeanoxenHol Gpu3nUeckoil Harpy3ku OTMEUEHO CHIKEHHE aMILTATYIBI
JIBIXaTENBHBIX BOITH, OOJiee BBIPasKEHHOE B TPYIIIE HETPEHUPOBAHHBIX IOHOIIECH. DTO CBUIECTENLCTBYET
0 OOJIBIIIEM BKITFOUEHHHU B MIPOIIECC PETYIISIMN EHTPAIBHBIX MEXaHU3MOB, T.€. TIPOU30IILIO CMEIICHHE
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BEreTaTHBHOTO TOMEOCTa3a B CTOPOHY MpeoliaaHusi aKTHBHOCTH CHMITATHYECKOH HEPBHOW CHCTEMBI.
KoppensuuoHHplii aHaIu3 MEXIy BEIMYMHAMHU OOIICH IUIOIIAIM W JbIXaTelIbHBIMU BojHamu (/IB)
BBISIBHJT 0OPaTHOIPOIOPIIMOHAIBLHYIO CBSI3b B 00€HX Tpymmnax uenbityembix (r = -0,70, r = -0,68, npu
p<0.05). Taxoke BBIsIBIEHA CBS3b MOJOOHOTO XapakTepa B IPyIE CHOPTCMEHOB MEXYy BEIUYHMHAMHU
o01Iel mIomaan 1 MeAJICHHBIMU BodTHaMu 1-ro nopsinka (MB — 1), r = -0,69, npu p<0,05.

Takum 00pa3oM, MO JaHHBIM KOPPENSIHOHHOTO aHajim3a, Npu (U3UYECKOH Harpyske
CyOMaKCHMaJIbHOH MOIIHOCTH OOJIBIIIEMY YMEHBIICHUIO BEIWYHHBI OOIIEeH TUIOIAAN COOTBETCTBYET
MeEHbINasl CTENeHb aKTUBHOCTH IIEHTPAIbHBIX MEXaHU3MOB PEryJISALUU CEpALA.

I'PB-TPA®UA — KAK METO/I 9KCIIEPCC-JUATHOCTUKHN N
CKPUHUHI-KOHTPOJIAA IICUXOCOMATUYECKOH
ITATOJIOTHU B TIPAKTUKE COBPEMEHHOI MEJTUITUHBI

‘MawmenoB FO.3., “3BepeB B.A.
* «HUU Unpopmayuu u Lleemar, ** « BHIIO Csemosuoy, 2. Mockea magistr7@bk.ru

JITst OIIEHKH TICHXOCOMATHYECKON MAaTOJIOTHH B MPAKTHKE COBPEMEHHONW METUITMHBI MTHPOKO
TIPUMEHSETCS IEbI KOMIUIEKC NUAarHOCTHYECKMX CTaHaapToB. OQHAKO HU OJWMH U3 HUX HE MOXKET
MOJIHOLICHHO M O0BEKTHUBHO, a, TJIABHOE, OC3BPEAHO IS MAIIMEHTA BbISIBUTh OTKIIOHEHHS B COCTOSIHHH
€ro 3710pOBb4.

B xoxe uccnenoBanuii, nmpoBomguMbix Hamu ¢ 2002 roma, B T.4. M B 00JIACTH OTPaOOTKH
OIITUMAJIbHBIX METOJ0B (DHJIBTPAIIUH TTOTYYaeMbIX CUTHAJIOB [ 1], ObLI BISBIICH PsiJi 3aKOHOMEPHOCTEH
B paclpelelieHHHd W XapakTepe cBeueHus Ha mnonydaemblx [PB-rpammax. OHH  OKa3aiauch
TOXKJICCTBEHHBIMH U3MEHEHMSIM B OpraHaxX M CHCTEMaX OpraHM3Ma MaIlMeHTOB, BEPU(UIIMPOBAHHBIX
Ha OCHOBE KJIMHUYECKOW KApTHUHBI, JAHHBIX MHCTPYMEHTAIBHBIX U HEMHCTPYMEHTAIHHBIX METOIIOB
JTUATHOCTUKH.

JlanpHelmye ucciaenoBaHusl B OTOM HAMpPaBICHUU TOKa3ald, YTO W3MEHEHHS B OpraHax Hu
CHCTEMax, BBISBJICHHBIC HAMH NPHU 00ciaenoBanuu Oonee 700 yelloBeK, COBMANAIOT C TAKOBBIMHU IPH
MIPUMEHEHUH MEAWIIMHCKUX CTaHIApTOB IUArHocTHku B 60-90% cimydaeB, W HE MPOTHBOpEYAT
pe3ynbTaTtam, MOIyYeHHBIM APYTUMHU HcclenoBareisaMu [2,3]. JInarHocTHIecKuil aHaIn3 pe3yabTaToB
OCHOBBIBAJICS Ha ‘‘ciienoM’ METOJ¢ KOHTPOJISA: NaHHBIe, moiydeHHbIe B xone ['PB-mmarmoctuxw,
CPaBHHUBAIIUCH C PE3yIbTaTAMH KIMHHYECKOTO 00CIEIOBaHMUS YKE TIOCIIE 3aKITIOUEHUS, CACTaHHOTO Ha
ocHoBe aHanmuza bOO-rpamm. BHOBb BblsBIsiemMas ¢ mnomonipio [ PB-rpadum maromorus
noareepxaanack B 60-70% ciaygaes. OgHaKo BEpOSTHOCTh COBIAACHHUSI C YK€ BBISBICHHBIMU paHEe C
MOMOIIBIO  JTUArHOCTUYECKMX CTAHIAPTOB CTPYKTYpHO-(QYHKI[MOHAJIBHBIMH H3MCHCHUSMHU B
opranusme mpeBsimana 85-90%. Kpome toro, B xone I'PB-auarHocTHKH BBIABISUIUCH HAPYIICHHUS,
MOATBEPIKIaeMbIC MAIIMEHTaAMH JTOKYMEHTAIBHO H/HIIH CIOBECHO, MMEBIIME MECTO JICCATKH JICT Ha3al:
TpaBMBI TOJIOBHOTO MO3Ta, IMO3BOHOYHUKA, KPYITHBIX CYyCTaBOB, IEPCHECEHHBIC pPaHEE ONMEPATHBHBIC
BMemaTenbcTBa W Jp. A moBTopHBIe ['PB-miccmenmoBanus, mpoBeneHHBIE B pa3HbIE BPEMEHHEIC
npoMexyTkd (0T 1-2-x Hemenb a0 1-2-x jer), yOeAUTEIbHO MOKa3ald MOBTOPSIEMOCTh MOIy4aeMbIX
JaHHBIX: TPH HAJIMYMM Yy TAIlMCHTOB XPOHMYECKUX CTAOMJIM3UPOBAHHBIX IPOIECCOB Ha (oHe
HE3HAYUTEIBHOI0 KOJICOaHMsI SHEPTETUYESCKOr0 MOTEHI[MAIa KOHTPYIHTHOCTh CBEUCHHUS HE MCHSJIACH.

TakuM 00pa3oM, BBISBICHHBIC 3aKOHOMEPHOCTH IIO3BOJISIOT HaM YBEPEHHO TOBOPHTH O
npumenenun ['PB-rpadum B kauecTBE HOBOrO METO/Ia SKCIIPECC-TUATHOCTUKH M CKPHHUHT-KOHTPOJIS
MIpU TIPOBECHUHN JUATHOCTHYCCKOTO aHAIM3a W OICHKH JUHAMUKHA U3MEHEHUN COCTOSHUS 30POBBS
MAaIMEeHTOB, OCOOCHHO Ha 3Tare JOKIMHUYCCKOM TuarHocTuku. OHaKO IS €ro MIMPOKOTro BHEIPCHUS
B MIPAKTHUKY COBPEMEHHON MEIUIIMHBI HEOOX0IMMO MPOBEACHUE JOMOTHUTEIBHBIX HCCIICIOBAaHHUM.
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YBE/IMYEHUE IVIOINAIA SACBETKI SQHEPTETHYECKOI'O
I10JI1 YEJIOBEKA ITOCPEACTBOM CUCTEMHOUM MEIUIINHDbI

*Onaazie Xoce, “Tomec Aubdbua, “*OcBaabnao ae Kactuaro

*Ochosamenb CUCMEMHOU MeOUYUHbL — NPe3UOeHM MeOUYUHCKO20 YeHmpa aodanmozenos, **3aeedyiowuil
omoenenuem I’ PB; ***Texnuueckuil cneyuanucm, Cmamucmux

PE®EPAT

OObmue uccienoBaHusi B 00ONACTH yBENHYCHUs (YHKIMOHAJIBHBIX 3allacoB JSHEPTHU - H
W3MEHEHUSl KIMHUYECKUX CHMIITOMOB — NPHUMEHEHHE CHCTEMHOM MeauiuHbl K 119 mamuenTtam c
XPOHUYECKUMH TATOJNIOTHSIMH M HEJOCTATOYHOCTHIO  (D)YHKIMOHAIBHBIX  3allacOB  JHEPTHH,
nusMepenabix ['PB meronom. Usydenune Omosnekrpuueckoro moist y 119 manueHTOB €O 3HAYMMO
HU3KON TUIOMIAABI0 SHEPTeTUYECKOTO MOJIA, CBA3AHHOTO C XPOHWYECKHMHM IaTOJIOTHSMH, MOKa3alio
I'PB-rpa¢uio >PQeKTUBHBIM METOIOM, CIIOCOOHBIM (UKCHPOBATh W3MEHEHHS, BBI3bIBAEMBIC
JIeYUEHHEM C TIOMOINIBIO CHUCTEMHOM MeNUIMHBIL. bHolanekTpuueckoe moje yBenumuuBaercs y 97 %
MalMeHTOB, CO cpemHero 3HadeHus 18,139 mmkcenedt (mo jedeHws) M0 cpemaHero 3HaueHus 23,173
nukcenet (mocne nedeHus). CpeaHee yBelnUYeHHE SHEPTETUYECKOro Mo coctaBmiio 27,7%. Bpems
Ha KOPPEKTHUPOBKY TOJS BapbHupoBaiock oT 31 mo 45 mueit. Taxke ObITM OTMEUEHBI YIIYYIICHUS B
78% mpoBeneHUsT KOPPEKTHPOBOK CO CPEAHMM yBenumdeHweM kadectBa Xu3HH (QoL) ¢ 75% (mo
nedeHus) 1o 89% (mocie aeueHus).

NPEAUCJTOBHUE

C maBHHX BpEMEH BEIHMKHE HAPOABI YCTAHOBHUIIN, YTO HETOCTATOK KU3HEHHOW DHEPTHH BEIET
K Oonesnu. [lpumepsl MoxHO HaiiTh B Kuraiickoit (um), Smonckoit (ku) m Wuamiickoii (mpana)
KynbTypax. TeopHst CHCTEMHOW MEIUIIMHBI MOKa3bIBAET, YTO €CIIU MAIMEHT CTPaJaeT OT KaKoro-Imbo
XPOHUYECKOTO JIeTEHEPaTUBHOIO 3a00JIeBaHUS, TO OSTO TIOCTCNEHHO BEAET K IIOTEpe 3aracos
KU3HEHHOH OSHepru. TakuM jXe o0pa3oM W CHCTEMHas MEIUIIMHA TOKa3bIBaeT, YTO eCIH
SHEpPreTUYEeCcKHil YpOBEHb MalleHTa PacTeT, TO U CAaMOUYYBCTBHE €ro yinydmiaerca. Pa3Butue Teopun
CHCTEMHOW MEAMIIMHBI COBMANO C 3aBEPILIAIOIIMM 3TAIlOM YCOBEPIIEHCTBOBAHHS CIOXHOIO METO/a
I'PB (mpomszonma ot Kupnuan ¢ororpadun). I'PB onocpenoBanHo u3Mepsier (QyHKIMOHAIBHBIN
OpraHMYEecKHi 3aIac YHEPTUH YeJIOBeKa. ITO CTAI0 BO3MOXKHBIM OJaroaps JOCTHKEHUSM KBAHTOBOI
(U3MKH, KOTOpBIC JAIOT HAayYHYIO apryMEHTAIUI0 JaHHBIM TPaJUIMOHHOW MeauiuHbl. OCHOBHOM
3ajaueil TAaHHOTO WCCIIENOBaHMA sBIsieTcsl wucnonb3oBanue ['PB meronma mist obocHoBaHus (hakra
HAIWYHS cIa00l KU3HEHHON DHEPTrUuM y JIOJCH C XPOHHMYECKHMMH 3a00JIeBaHUAMH, KOTJIA OPTaHH3M
HAXOIUTCS B METa0OJIMYECKOM COCTOSHHH, YTO COBMajaeT ¢ (a3oii OMOXMMHUYECKOTO HCTOIICHUS,
onucanHoro fokropoM Cenbe B ero Teopu 00 00mIeM aganTalMoHHOM cuHapoMe. [pyrasi BakHas
MpUYMHA  JJI1 Hayala JaHHOTO MCCIEAOBAaHHWA — YCTAHOBHUTH, COBMAJaeT JHM YBEIUYEHHE
(YHKIIMOHATBHBIX DHEPreTHYECKUX 3aIacoB YEIOBEKAa C YCHJICHHEM OHMODJIEKTPHYECKOTO IO,
n3mepsiemoro I'PB, m ¢ oOmmmM yinydineHueM 370pOBbs IMallMeHTa. B KadyecTBE MEIUIIMHCKOrO
obopynoBanust ['PB Kamepa Obuta odunmansHo 3apeructpupoBana B Poccmiickom MuHHCTEpCTBE
3npaBooxpanenus 20 nexadps 1999 roga. Takum 00pa3oM, HCIIOIb30BAHUE JAHHOTO METOJ/A B IIEIIAX
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MPOTHO3UPOBAHUS M MPOPHIAKTHKH CTalo O(GHUIMAILHO pa3pelieHO He TONBKO B YacTHOM
MCIIHHHHCKOﬁ MMPaKTUKEC, HO W A OTKPBITOIO MCIIOJIb30BaHHA. IlossBuIack BO3MOXKHOCTH
MPOACMOHCTPUPOBATh APHEKTUBHOCTh TEPAIUU, MPUMEHIEMON K MaldeHTaM, COBEPIICHCTBOBAHUE
Meroza. Heobxonnumo 3ameTuts, uto ['PB cHUMKH — Kak oTMeuaer nzobperatens MeToaa qokrop K.I.
KopoTkoB — MOryT HMeTh JIBa BUa pe3yibTata. Eciiu cHUMKH cenanbl 6e3 MpuMeHeHns: QUibTpa, TO
B pe3yiabTaTe Mbl VYBHUAUM OpPTaHMYECKOE BO3JEHCTBHE, KOTOpOE SBISETCS CIIEACTBHEM
SMOLIMOHANBHOTO cTpecca. OMHAKO €clTM CHUMKH CHENaHbl C TPUMEHEHHEM JU3JIEKTPUUIECKOTO
¢uIIbTpa, TO pe3yNbTaT MOKaXeT (PYHKIIMOHAIBHBIE 3a1IaChl YHEPTUH YeIOBeKa M OTBETHYIO PEaKIIHIO
opranu3ma. B mocnemnHee BpeMs MpoBOAMIIOCH 0ojbIoe koiaudecTBo ['PB cheMok 0e3 mpuMeHeHHs
¢unbTpa, W C TPOBEICHHEM Tepamuil: #ora, aKymyHKTypa, MY3bIKOTEpanus, MEIAUTAlUS |
CIIUPUTHYECKUE TPEHUPOBKU. TaKOro poja TECThl MOKa3all BHICOKYIO A((EKTUBHOCTh BO3ACHCTBHS
3THX Tepamuil Ha 4YenoBeKa B IICHXO-dMOILMOHAIBFHOM IuTaHe. Hacrodiee mcciemoBaHue, TeM HeE
MeHee, onpenensisi pasnuuns B [PB cHEUMKax ¢ NMpUMEHEHHWEM TUAJIEKTPHYECKOro (GpHibTpa, UMeeT
cBOEH LCJIbI0 YCTAHOBUTL BJIUMAHHC CHUCTEMHOI MCAUIIMHBI Ha YyeJIOBEYECKU M OpraHu3M M I10Ka3aTb
OTBETHYIO PEAKIMI0 OPTaHKW3Ma HE3aBUCUMO OT TICHX0-IMOLIMOHAIBHOTO aCIeKTa.

TEOPETHYECKAS OCHOBA

CucremHasl MeAWMIIMHA — 3TO HOBBIM S(Q(QEKTHBHBIH MEXaHW3M, KOTOPBIH HCIIOIB3YETCs
BpauamMu sl OOpBOBI C TMOCHENCTBHAMH XPOHUYECKUX JIETCHEPATHBHBIX 3a00JeBaHUN. ITOT
MEXaHHU3M 32 KOPOTKOE BpeMs MOKa3all CBOIO BO3MOXKHOCTH OOJerdaTh W W30aBIISITh OT MHOTHX
OTKJIOHEHUN Takoro xapakrepa. bomee Toro, B Hacrosiee BpeMs CYIIECTBYET IHArHOCTUYECKHI
Meron sHepreruyeckoro mois wuian ['PB, co3mannas nokropom KoporkoBeiM. I'PB mo3Bomsier
OIKCBHIBaTh (PYHKIIMOHAJIBHOE COCTOSHHUE OpraHu3ma (CBS3aHHOE C JHEpruei), omnpeness
ANEKTPOONTHYECKHE XaPAKTEPUCTHKH KOXKH. J[MarHo3 siBisiercst pe3ynbTaToM (GU3NIECKUX MPOIECCOB
y MalWeHTa, PacKPBITHIX MOCPEACTBOM AJIEKTPOHHOTO HM300pa’KEHHsI dJIEKTPOINPOBOAHOCTH TKaHEH.
3TO MpencTaBIeHO MaTEeMaTHYECKH W OTOOPa)KEHO Ha JKpaHe KOMITBIOTEpa B BUJE CBETSIIErOCs
opeolia BOKpYT u300paxeHusi oobekra. [lapameTpoM, oTpakalomyM | ONMPEACISIIONIM KIHHIISCKOe
pa3BUTHE MAlMEHTa, ABJSETCA IUIoIaas opeosia. Heodxoaumo 3aMeTuTh, uto 6e3 I'PB MeToma Obuio
Obl OUCHb CIOKHO OOBEKTHBHO OIPENENUTh YBEMUYCHHE (YHKIMOHAIBHBIX 3alacoB JHEPTHH
YeoBeKa, MOJIBEPraeMoro KakoMy-11u0o BUIY JiedeHHs, Oy/lb OHO CHCTEMHBIM, WU HET.

HcxoaHpiM MyHKTOM JaHHOTO MCCIIEIOBaHUS CTAJIO CIEAYIOIIee:

. O60cHOBaTh COOTHONIEHNE MEXK/y HU3KUMH YPOBHSMH (DYHKIIMOHAIBLHOTO 3a1aca SHEpTUU B UX
B3aUMOCBSI3b ¢ OOJIE3HBIO (B IIEJIOM).

. Hcnons3oBate ['PB kak MeTon, mO3BOJAIONIMN OLIEHUBATH 3BOJIOLMIO SHEPTETUYECKOTO MO
YeroBeKa M, TAKUM 00pa3oM, 3 PEeKTUBHOCTH MPOBOJMMON TEPATTHH.

. OneHnuTh  OECCUMOTOMHBIC — JHEPreTHYECKHE  CHUTHAJbl  TaldeHTa  JIsl  TPHHSTHS
MPOPHUIAKTHIECKHX MED.

. OmnpenenuTb, €cTh M HM3MEHEHHs B IUIOMIAJM DHEPreTHYECKOro IO TOCNe IMPOBEACHUS

JICYCHUsI, OCHOBAHHOTO HA CHCTEMHOW MEIUINHEe, (QyHIaMeHTalIbHas akcuoMa KOTOPOH Ipesiaraet
OCHOBHOM KM3HEHHBIN MOTEHIMAJl C TPUMEHEHHEM (UTO MPENapaToB U MPErnapaToB HETPOreHHON
MEIUIUHBI, KOTOphIE OOECIIEUMBAIOT JHEPrHel, YBEIMYHBAIOT HMHTEIUICKTYalbHBIH IMOTEHIMAT W
YIIyqLIaloT OpTraHU3aIlUI0 N3MEHEHHBIX CHCTEM.

Hexoropple mamueHThl, HMEIOIIME XPOHWYECKHE 3a00JIeBaHMs, MOKAa3bIBAIOT ILIOIMIAIb
SHEPreTHYECKOro Mmoiisi Hroke, 4eM ypoBeHb 21000 mnukcerneld, KOTOPBHIH ONBITHBIM IyTEM OBLI
YCTAHOBJIEH KaK YPOBEHb HCTOIICHHs 3amaca (PyHKIMOHAJIbHOM SHEPTrUU. ODKCIEPUMEHTHI W
WCCIIEJIOBAHMS PYCCKUX YYEHBIX HE CMOIJIM YCTaHOBUTH CTAHAAPTHYIO IUIOMIAAb — B IHKCENAX —
KOTOpas Obl CYMTANACh HOPMAIBHBIM YPOBHEM (DYHKIIMOHAIBHBIX 3aI1aCOB YHEPTUH YelloBeKa. AHAIN3
pe3yJabTaTOB HMCCIEAOBAaHUN, NMPOBEACHHBIX Oojee yem Ha 1000 manueHTOB, OOpAaTHUBIIMXCS B
MEAMIIMHCKHUE IEHTPHl aJalTOreHOB, MO3BOJMI PAHKMPOBATh YPOBHU 3allacoB JHEPTHUU, U OBLIO
MIPUHSTO CpeHee 3HaUeHue IUToaan dHepreTndeckoro mojst — ot 21000 xo 25000 nukceneid.

OcHoBHas HeJab

Ucnionezyst [PB o6opynoBanue HarisiHO MPOJAEMOHCTPUPOBATH THUIIOTE3Y, YTO TEparus
METO/IOM CHCTEMHOW MEIUIMHBI YBEIHMYNBACT (QYHKIMOHAIBHBIC 3aMachl SHEPTUH JIFO/ICH, UMEIOIIHX

112



buonoeus u Meouyuna — Hayxa u Ilpakmuka

XPOHHUYCCKUE JCTCHCPATUBHBIC 3a00€eBanusg M HaxXoodmuXxXCad Ha CTaaud HCTOHICHHUS 3aIiacoB

SHEPTHH.
CneunuajibHad 1ejib
1. YCTaHOBI/ITB KIMHUYCCKOEC COCTOSHHC ITallMCHTOB, HMCHOIINX XpOHI/I‘IeCKI/Ie ZIeI‘eHepaTI/IBHbIe

3a00JIeBaHUSA W HAXOMASAILIMXCSA HA CTaJWM HMCTOILICHMS 3allacOB SHEPIHHM (SHEPreTHMUYECKUI YpPOBEHB
menee 21000 mukceneit).

2. OneHnTh M3MEHEHHs B MapaMeTpax IUIOMAJAW IHEPTeTHUYecKOoro mons coriacHo merony ['PB
ocJie IPOBEACHMS JIEUSHHUS METOJaMU CUCTEMHONM MEIHUITUHEI.
3. Y CTaHOBUTH HAIMYWE WM OTCYTCTBHE YIIYUIIEHUNH COCTOSHUS MAllUEHTOB.
4. OHCHI/ITB HU3MCHCHHEC B KAa4YECTBC XHM3HU IMAIITUCHTOB B COOTBETCTBHUU C HMHIACKCOM FpOFOHO-
Byareiira.

METOAOJIOIUs

PerpocniekTHBHBIE, = MHOTOIICHTPOBBIC, ONMUCATENbHbIE M CPAaBHUTEIBHBIC HCCIICIOBAHMS
OCHOBaHBI Ha JAHHBIX, COOPAaHHBIX B HioJie-nekaope 2004 rojga B MEIUIIMHCKUX IIEHTPAX aJalTOrCHOB
Trinidad u Sabana Grande, Kapakac, Benecysna. CHUMKH OHO3JEKTPHUYECKOrO IOJIS IAI[CHTOB
COXpaHsIMCh B 0a3y nmaHHBIX. OOBEKTOM HCClIeAoBaHUsA Obutn 119 MalMeHTOBR HMMEIOIMX
XpoHHMYECKUEe 3a0ojieBaHus, B Bo3pacte 7-90 ner, cpennuit Bo3pact 57,6 r. Cpenu HHX ObLIO 65
xeHmH (54,6%) u 54 myxuunsl (45,3%).

HccnenoBanusi NpoBOANJINCH TOJIBKO ¢ M300payKeHUsIMH, C/IeJJAHHBIMH € TIPUMEHEeHHeM
aumdaekTpudeckoro ¢uabrpa. Kputepun, mno koropomy HaOUpaquch NAaNMEHTbI [JIsl
HCCJIeI0BAHUs, CileayIoIme:

e ['PB uzo0paxenus c miomniaipio menbine 21000 mukcenei.

e [locemnienne MEAUIIMHCKUX IIEHTPOB aalITOTEHOB OOJIee OHOTO pasa.

e PasBuTHe OTKIOHEHHH B TeueHre 6 MECIIIEB.

PE3YJIBTATHBI

a) U3meHeHne B 0M03J1eKTPUYECKOM T0J€

buosnekTpuieckoe Mmojie ¢ KaXJI0M TOCIENYIOed OLEHKOM CTaHOBUJIOCH CHJIBHEE B
CpaBHEHHH C HayalbHBIM pa3MepoM. BTopoe MemuiuHCKOe o0CIeloBaHHE U OlEHKA pPe3ybTaToB
MoKazajga pOCT CpeaHero 3HaueHus Ha 27% B CpaBHEHHMH C HadyaJdbHBIMHM JaHHBIMH. Tperbe
MEAMIIMHCKOE 00CIICIOBAHME U OI[CHKA Pe3yJbTaTOB MOKa3alia POCT CPEIHEro 3HadyeHus Ha 26% B
CpPaBHEHHHU C HaYalbHBIMU JAaHHBIMH. HakoHel, yerBepToe MEIWIIMHCKOE OOCIeOBAaHUE U OICHKa
Pe3yNBTATOB MOKa3aia pocT cpenHero 3HadeHusl Ha 28,4% B CpaBHEHUH C HAYaTbHBIMH JTAHHBIMH.

0) Onenka KJIMHUYECKUX M3MEHEeHH I

[IpoBoaumuchk HWcCieNOBaHUS KONWYSCTBEHHO M3MEPHMBIX XapaKTEPHCTUK Hambosee 4acro
BCTpEUAIONINXCS y JItojiel 3a0oneBaHuil. DTH MepeMeHHbIe U3y4YalluCh B TEUCHHE MEPHO/ia BPEMEHH,
COOTBETCTBYIOIIIEMY BTOPOMY MEIUIIMHCKOMY 00ciieJoBaHuIo nanenTa. Cpeny Takux 3a00neBaHui —
Y HCIIBITYEMBIX - apTepHalibHasi TUIIEPTEH3US M TUa0eT BTOPOM cTaauu.

01) UccnenoBanne NanueHTOB ¢ apTepPUAIBHOI rMnepTeH3uei

N3 40 wucnelTyeMbIX, 3asSBICHHBIX B Hauajle 3KCIEPHUMEHTa, 12 ObUIO HCKIIOUYEHO U3
IKCTIIEPUMEHTA, MTOCKOJIbKY 3a00JIeBaHIE KOHTPOIHPOBAJIOCh CHHTETHICCKUMH MeMKaMeHTaMH. Y 28
UCTBITYEMBIX C apTEpUANbHOW TUIEPTEH3WEH BBIUMCIUIOCH HEKOHTPOIHPYEMOE cpelHee
aprepuansHoe aapiieHue (C.A.Jl.), ollcHMBAJIMCh KOJAeOAaHUS apTEPHAILHOIO JABJICHUSA JO M IOCIE
Tepanuy METOJIOM CHCTEMHOH MeIMIWHBL TakuMm oOpa3oM, ObLIa MPOJEMOHCTPUPOBAHA pEeaKlns Ha
neyenne C.A.Jl. MeTOJOM CHCTEMHOW MEIMIIMHBI, OJHOBPEMEHHO C OTHM YBEIHYWINCH
(YHKIIMOHATBHBIC 3a11aChl SHEPTHH.

02) UccnenoBanue NanyeHToB ¢ 11a0eTOM BTOPOil CTaIuM

Bruta cobpana rpynmna u3 10 manyueHToB UMEKIIUX 1uadeT BTOPOH cTamuu. belio u3MepeHo
COJIep’KaHUE TIOKO3bI B KPOBH JI0 M TOCIIE JICYCHHSI METOJIOM CUCTEMHON MEIWIMHBL B pesynbraTe
3auKcHpoOBaHbl yiydlleHus dHeprerndeckoro ypoBHs (I'PB miomanp) u cHmKeHUE YpOBHS
COZICpKaHUSI TIIFOKO3BI B KPOBH.

03) UccaenoBanue (PyHKUMOHAIBHBIX H3MEHEeH Ui

Brina onpeneneHa BennunHa (QYHKIIMOHAIBHBIX U3MEHEHHH B COOTBETCTBHH C YIIyUYIICHHEM
WIH YXYAIICHUEM COCTOSIHHS TMOCJe Hadaja JEYCHUS METOJOM CHCTEMHOM MeAMIWHBL [lorydeHsbl
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OnmaronpusTHbIC pe3ynbrathl 78,18% mocnae BToporo memuimHckoro odcnemopanus, 81,48% mocne
TPEThEro MEAUIIMHCKOro oocienoBanus, 90,9% mocie 4eTBepTOro MEIUIMHCKOrO 00CIeIOBaHUS.

¢) I3meHeHus1 KavecTBa KU3HU

[TapameTp «Ka4ecTBO KU3HUY yaydmaics y 94,5% HUCIBITYEMbIX TOCIE MTPOBENCHUS BTOPOTO
MEIUIIMHCKOTO 00CTIeIoBaHus, CO cpeqHuM 3HaueHuem u3MeHeHust 13,01%. Ilocne mpoBeneHus
TPETHETO MEIHMIIMHCKOTO OOCIENOBaHHS KauecTBO JKU3HH YIydlImioch y 98% WuCHBITYyeMbIX B
CpaBHEHHMH C HaudaJbHBIMH JaHHBIMH, u3MeHeHue 21%. Ilocne mnpoBemeHuss YETBEPTOrO
MeAMIIMHCKOro obOciemnoBanus y 100% HCOBITYEMBbIX OTMEUAIUCh YIYUIICHHS KadecTBa >KHU3HU.
CpenHee 3HaueHME KauecTBa KM3HM B Hadaje dKCIepuMeHTa Obuto 74,28%. DT0 3HaUYeHHUE JOCTHUIIIO
ypoBHs 88,8% 1ocie TmociemHero MPOBEICHHOIO OOCIEIOBaHMS, 4YTO II0Ka3ajo YBEIMYCHHUC
napamerpa Ha 19,6% B cpaBHEHUU C UCXOAHBIMH TaHHBIMHU.

Tabnuna 5. CymmapHbIe pe3yJIbTaThl

Orenka % % Cpennee Ob6mee % A % %
pEe3yabTaTOB HCTIBITYEM | HCOBITYeM | 3HAYEHHE | KOMMYECT | IUIOHI | KadecTBa | yIydIICHHSI
(cpemuue BIX BIX TUTOIIATH BO anu KHU3HH GbyHKIIHOHA
pe3yNbTaThI, JIHH) I'PB I'PB I'PB HCIBITYE JIBHBIX
(TmKcenn) MBIX HM3MEHEeHUH’
Wcxomursle nananie -— -— 18139 119 -— 74,2 0
Bropoe 96,6 3,36 23173 119 27,7 82,6 78,18
obcnenosanue (27)
Tpetbe 100 0 22987 47 26 86,5 81,84
obcnenosanue (50)
YerBepToe 100 0 24294 18 28,4 88,8 90,9
obcnenoBanue (82)
BbIBO/IbI
a) Huskuii ypoBeHb ()YHKIIMOHAIBHOI'O 3amaca 3HEPTHHM — CBA3aHHBIM C HaJMYHEM XPOHHYECKOU
MaTOJIOTUM — YBEIWYMBAETCS TeEpanuell MeToJaMH CHUCTEeMHOW MeIuUMHbL. Takoe ycuieHue

CTaTUCTUYECKH 3HAYUMO.

0) OIleHEHO KJIMHUYECKOE COCTOSHUE HMCIBITYeMbIX. [IOATBEPXKICHBI YIYYIICHHS ABYX YHCICHHO

M3MEPSEMBIX KIMHUYECKUX XapaKTEPUCTUK (apTepruaibHas TUIIEPTECH3USI U TITMKEMU).

B) CpenHee KOIMYECTBO BPEMEHH IS CTaOMIM3AIMH SHEPTC€TUUECKOTO TOJISI HCIIBITYEMBIX COCTABHIIO

31-45 nueii.

r) BbL10 MOKa3aHo, YTO HU3KKM YPOBEHb (DYHKIIHOHAIBHBIX 3a11aCOB SHEPTHUH COOTBETCTBYET HAIUUIMIO

XPOHHUYECKOW maronorun. KiuHudeckue yaydiieHus COCTOSHHS IMAIleHTOB METOJaMH CHCTEMHOMN

MEIMIIMHBI CBSI3aHBl C yBEJIMYCHHE OOIIeH TIUiomaan Ouo3JieKTpuyeckoro mojis. Hcexons w3

CKa3aHHOT0, MOXKHO YyTBEP)KIaTh, 4YTO (YHKIMOHAJIBHBIM 3amac SHEPrHH SBJSETCS Ba)KHBIM

MmoKa3aTelsieM OOIIero COCTOSHUS MallieHTa. Ha caMoMm jiene, CymecTByeT CBA3b MKy Pa3InIUsIMHU B

I'PB n300paskeHHAX M KIMHUYECKAM Pa3BUTHEM COCTOSIHHS MalMeHTa, el (pyHKIMOHANBHBIN 3amac

SHepruM ObUT MOBpeXIeH. KoppeKTHpOBKa IUIOMIAIM OIS COOTBETCTBYET YIIYUIICHHIO COCTOSHHUS

MaIMeHTa ¢ XPOHUYECKUM 3200 ICBaHUEM.
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INEPCIIEKTHBBIE HATIPABJIEHVA IPUMEHEHHS METOJA
TA30PA3PATHON BU3YAJIN3AIINIU B MEIUIINHE
KPUTUYECKUX COCTOSIHUMN

‘Tloaymun FO.C., "KopotkoB K.T'., “Koporkuna C.A., "AeBimankos A.U.,
*KopocteaeB IO.M., Tpunxona E.H., "‘Buamenckasa C.U.,
‘[lMupokos .M.

* Boenno-Meouyunckas Axademus, Canxm-Ilemepoype, Poccus, **Canxm-Ilemepbypeckuii
Tocyoapcmeennvit Uncmumym Tounoti Mexanuxu u Onmuxu

B o»tom (2005) romy maBa KoekTHBa (COTPYIOHHMKH Kadeapsl aHECTE3MOJIOTHH |
peanumaronoruu  Poccuiickoii BoeHHO-MemuimHCcKol —akagemuu W accoumanus  «Kirlionics
Technologies International», Cankr-IlerepOypr) ™Morim Obl OTMe4aTh NSATHICTHUH roOwMIIei
IJIOA0OTBOPHOT'O COTPYJHHUYECTBA B COBMECTHOM H3YYEHHH METO/A Ta30pa3psiHON BH3yaJIH3allUH
MIPUMEHUTENBHO K METUITHE KPUTHUYECKUX COCTOSTHHIM.

PesynbraTel Hamield mepBoil paOOThI, IMOCBSINEHHOW IWHAMHUKE CBCYCHHUS IAJBLEB PYK
OONBHBIX, MTOJIBEPTAEMBIX XUPYPTHUECKAM BMEIIATENBCTBAM B IIPE/- U MOCIEONEePalliOHHOM MEPHOIe
(ITomymuu }O.C., CtpykoB E.FO. u coapt., 2003), mo3BOMWUINM HaM cHAelIaTh BBIBOJI — JWHAMHKA
napamerpoB ['PB He TOJNBKO KOppenmupyeT ¢ psanoM (U3HOIOTHIECKUX TapaMeTpoB OpraHu3Ma, HO U
BIIOJIHE COOTBETCTBYET HAIIMM KIMHUYECKUM MPEACTABICHISIM O Mpolleccax aJanTalii OpraHu3Ma B
MepruonepalioHHOM MEPUOJIE, YTO CBUIETENLCTBYET O MEPCIEKTUBHOCTH UCIONIb30BaHUs MeToda ' PB
B @HECTE3MOJIOTUH U PEAaHUMATOJIOTUH JUIA PEIIeHU TaKuX MPUKIAIHBIX KIMHUYECKUX 3a7a4 Kak:

- 0oObeKTHBHAsl OleHKa (YHKIMOHAIBHBIX PE3CPBOB OpPraHU3MA IIEpPed XHPYPrUYECKUMH
BMeIIIaTeIbCTBAMH;

- MapaMeTpHuyeckas OolleHKa TPaBMaTUYHOCTH OIlepallii;

- MOHUTOPHHT TSKECTH COCTOSIHHSI OOJNBHBIX B IIEPUOIIEPAIIIOHHOM IIEPUO/IE.

OpHako, K COXaJIeHHIO, MOKa elle HeJO0CTaTOYHas KOMIIAaKTHOCTh ammapatypsl g ['PB,
0COOCHHO «JaT4rKa» (COOCTBEHHO SKpaHa-dyekTpona ['PB-kamepbl), He MO3BONSAET HAM HIMPOKO
WCIONB30BaTh ATOT METOJ BO BpeMS XUPYPrHUYECKHX OIepanuii B KayecTBE MHCTPYMEHTa
MOHHUTOPHUHTA COCTOSIHUS MaIlMEHTa.

115



IX Meoswcoynapoonwiii Konepecc no buosnexmpozepaghuu

BMmecte ¢ TeM MBI oTmaeM cebe orduer B TOM, uTro Meron I'PB He momkeH moaMeHSThH
TpaJULMOHHBIE METO/bl MEIUIIMHCKOIO MOHHUTOpUHra. IIo-BUAMMOMY €ro «HUILIa» — pemaTrh Te
MPHUKIIaHBIC MEIUIIUHCKUE 33124k, KOTOPBIE MIOKa HE UMEIOT IPHUOOPHOro 00eceueHusl.

B 9STOM OTHOIICHUM TPENCTABISIOTCS MEPCIEKTUBHBIMM M B HACTOSIIEE BpeMsl HaMH
pa3pabaThIBatOTCS 2 HAIIPABJICHUS:

1.  V3ydeHme ncuxXoJoru4yeckoro craryca 0oibHbIX MeTogom ['PB.
2. Uccnenosanne meronoM ['PB cBOMCTB OMONOrMYECKUX YKUAKOCTEH OONBHBIX B KPUTHUCCKOM
COCTOSIHHUU.

WzyueHne MCHXONOTHYECKOro cTaTyca OOJMbHBIX B KPUTHYECKOM COCTOSHHHM MBI CUHTAaEM
MEPCIIEKTUBHBIM TIOCTOJIBKY, IMOCKONBKY C OJHOW CTOPOHBI €ro OTKJIOHEHHUS HEPEIKO O0YCIIOBIICHBI
MATOJIOTUYECKUMH TIPOIECCAMH B OpraHu3Me U Ha000pOoT (IICHX0-COMAaTHYECKE B3aMMOOTHOIIICHHS),
a C JIpyrodl — IMCHUXOJIOTHYECKHH CTaTyC 3HAYMTENHHO BIHMACT HAa 3(P(PEKTUBHOCTh MHOTUX JIEYEOHBIX
BozzeiictBuii. OTCyTcTBHE OOBEKTHBHBIX HMHCTPYMEHTOB OIICHKH TICHXOJOTHYECKOro CTaTyca
OONBHBIX W TOOYIMJIO HAac MPOBECTH TNapajlielbHOE HCCIEIOBAHHE IICHXOJOTHYECKOTO CTaTyca
MAIMEHTOR C IIOMOIIBIO0 OOLIEIPUHATHIX TeCTOB U napamerpoB ['PB manbie pyk. Hamu o6cnenoBano
35 manueHTOB, MOABEPraeMbIX IUIAHOBBIM XHPYPTrUYECKHM BMENIATENbCTBAM Ha OpraHax >KUBOTA U
MaJjoro Tasa.

KommbrorepHasi 00paboTKa TONYYEHHBIX CTATHYECKUX H300paKEHHH IO METOIUKAM «C
buabTpoM» U «0e3 (UIbTpa» HaMU OCYLISCTBIIAIACH C IOMOINBIO MAKeTa CICIUaTN3UPOBAHHBIX
nporpamm  «I'PB-/Ilnarpamma» wu «['PB-IIpoueccop» (pa3paborumk «Kirlionics Technologies
Internationaly).

Qaiinbl «ruHaMuuecknx» ['PB-rpamM Mb1 oOpabaTteiBanm ¢ momolneio nporpammel ['PB
«Tolerance», mpeqHazHaYeHHOW AJISI ONMpEIETCHUsT YPOBHEH CaMOpPETYIAINN, HEPBHO-TICUXUYECKOH
YCTOWUYHBOCTH M CTPECC-YCTOMYMBOCTH YEJIOBEKA HA OCHOBE NMHamMu4eckux ['PB-rpamm maneies pyk.

BroisBiaeHHble HaMH  JJOCTOBEpPHBIE KOPPEMALMOHHBIE CBSI3M MEXAY pe3yibTaTaMu
IICUXOJIOTUYECKOTO TECTHUPOBaHMs M mnapamerpamu ['PB  mnponeMoHCTpHpoOBaiud BO3MOKHOCTh
KBaJIMMETPUH TICUXOJIOIMYECKOTO CTaTyca OOJMBHBIX HE TOJBKO MPO()eCCHOHATBHBIM TICHXO0JIOTOM, HO
Y C MOMOIIbIO COOTBETCTBYIOIICH TPUOOPHON METOIMKHU.

it uccnemoBanuss MerogoM I'PB  cBOMCTB OMOIOTMYECKHUX IKHUAKOCTEH OOJIBHBIX B
KPUTHYECKOM COCTOSIHUM B KadyecTBe 0OBEKTa MCCIIEAOBAHMsI HAMU ObUIa BRIOpaHa CHIBOPOTKA KPOBH,
OONBHBIX HAXOJIIUXCS B OTACICHUM peaHUMaluu. M3ydeHune 3TOro OMOJIOrHYECKOro oObeKTa JUIs
Hac MPEACTaBIUI0 MHTEPEC 0 ABYM MPHYHUHAM:

1. ChIBOPOTKAa KPOBM TPAJMIIMOHHO HCIONB3YETCS B MEAULMHE s J1abOopaTOpHOM 3Kcmpecc-
JIMAaTHOCTUKW Pa3lIMYHBIX 3a007€BaHUIl W eCTh BO3MOXKHOCTH COIOCTaBieHUs mnapamerpos ['PB
CBIBOPOTKH ¢ OMOXUMHYECKHMH TIOKA3aTEISIMH U3 TEX Ke Mpoo.

2. TlpoctoTa 3aroToBKM W XpaHEHHs NPOO CHIBOPOTKH, a TaKKe OTCYTCTBHE HEOOXOAUMOCTH
MPUMEHEHUS CTaOUIIM3aTOPOB, IIPUCYTCTBIE KOTOPHIX MOXKET MOBIUATH Ha mapaMeTpsl [ PB-rpamm.

Bcero Obuio umccnenoBano 206 mpoO CHIBOPOTKH KpPOBH 38 OONBHBIX, HAXOASALIMXCSA B
OTJCJICHUH peaHMMaIluy B AMHaMHUKe OT 0 710 62 Hs TeueHHs 3a00JICBaHMUS.

KommbrorepHasi 00paboTka MOTY4EHHBIX CTATHYECKUX H300paskeHHH TpoO CHIBOPOTKH HAMH
OCYIIECTBJISUIACH C TTOMOILBIO TTakeTa porpaMmbl «I PB-IIpoieccopy.

C mnomompio makera Statistica 6.0 Hamum Oblla TpoBeAeHa 00pabOTKa MOMYYEHHBIX
nokazareneii ['PB mpob, a Ttakke pe3ynbraToB JabopaTopHOW JuUArHocTUkU. [lomydeHHBIE
JIOCTOBEPHBIE KOPPETSAIIMOHHBIE CBSI3U MEXIY 3TUMU TPAIUIIMOHHBIM U HETPAJAUIIMOHHBIM METOJaMH
MO3BOJISIIOT HAJNESITHCS. Ha BO3MOXKHOCTh pa3pabOTKH TPOCTBIX M JICIHIEBBIX OKCIPECC-TECTOB
OMOJIOTMYECKUX JKUIKOCTEN Ha ocHOBe Mmerona ' PB.

B 3akimouenue cienyer oTMETUTh, 4To MeToa ['PB BhIrogHO OTIIMYaEeT HE TOJIBKO BBICOKAs
CKOPOCTbH TIOYUEHHSI PE3YJIbTATOB U MPOCTOTA Peasn3alliyl OJIaroaaps COBpeMEHHBIM KOMBIOTEPHBIM
TEXHOJIOTUAM 00pabOTKU M300pakEeHH, a TAKKE OTHOCUTENFHO HEBBICOKAsl 3aTPATHOCTh METOJNKH,
HO OCOOEHHO yHHWBEpcalbHOCTh MeToja ['PB, MOCKONBKY OJMH M TOT K€ MPUOOP MOXKET OBITH
WCTIOJIb30BaH YISl MCCIIEAOBAHMS Pa3INYHBIX OMOJIOTHYECKIX 00hEKTOB.
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JUATHOCTUKA METACTA3UPOBAHHUA PAKOBOM OITYXOJIN

Pamniuc E.

Jlabopamopuss  npukiaonou gusuxu Tenv-Aeusckozo Yuueepcumema. Ipynna usyuenus cummempuu.
Koopounamop nepogeccop FOsanw Heeman. Pamam-Asus, 64239, Uzpaune Ramat-Aviv, 64239, Israel /.Ben-Zvi
40/502 str.Jfo-Tel-Aviv.68103. rapislisa@mail.ru

Haubonee pacnipocTpaHeHHBIE METOJIbI JMATHOCTUKHA METACTATHYECKHX (POPM paka OCHOBAHBI
HAa  BBUIBIICHHH TPOJM(UPUPYIOIINX KIETOYHBIX o4aroB. M B TO »Ke BpeMsi HE CYIIECTBYET
CIIOCOOOB,TO3BOJISIOIINX BBISIBIISITH METACTA3UPOBAHUE OIYXOJH IO COCTOSHHUIO KOMILIEKCa OEIKOB
KpoBu. [IpeiokeHHass HAMHA METOJIMKA COCTOsJIa B ONTHUYECKON BU3yalHM3allMd TMHAMUKH TMpoIecca
(ha30BOTO Mepexosia ¥ caMOOpPraHU3aIMK OeNKa MPU BBICHIXaHUHM CBIBOPOTKH KPOBH MAI[UEHTOB.

OObekTaMu  COyXWiad 0o0pasipl  IIa3Mbl  KpoBH  12uM  mammeHToB /50 mpod/ ¢
METacTa3MpPOBAHHBIM PakoM (KapLHUHOMA TPYAHOI jKeme3bl, MeWKH MaTKH, JIETKUX ). VIX cpaBHHUBaJH C
o0pasiamu KpOBH 30POBBIX TOHOPOB-20 YenoBek /45 mpob/.

PE3VYJIBTATHI WCCIICIOBAHUS TIIOKa3alk, 4YTO JWHAMHUKa (ha30BBIX IIEPEXOJ0B MU
camoopraHu3anus Oelka y O0JbHBIX METaCTa3UPOBAHHON KapIIMHOMBI M JJOHOPOB PE3KO OTIHYAIHCE.

[Ipexne Bcero, ciieyeT NPUHATH BO BHUMaHHE, YTO CTPOCHUE BHICHIXAIOIIECH MIJICHKU I11a3Mbl
KPOBH  JIOHOPOB TIONHOCTBIO COOTBETCTBOBajiO MOpPQOJIOrHM CaMOOpTraHW3aluk Oelka B
HEPaBHOBECHOM COCTOSHHH, BO3ZHHUKAIOIIETO IMPH HCIAPEHUH OTKPHITOW [AJIeKOW OT pPaBHOBECHS
cucrembl Oenok-poza /Pammc E.1988-2004/.Takoii akT cBUIETENECTBYET O BOZMOXHOCTH B CIIOKHOM
KOMITJICKCHOW CHUCTEME CBHIBOPOTKH IO €€ TOMOJOTMYECKOH KapTHHE YCTaHABIMBATH HAIMYHE
HOPMAalIbHOM  CaMOOpraHM3alil  KOMILIEKca ee  OCIKOB C  XapaKTepHOW  JMHAMHUKOH,
(dhopMooOpazoBaHUEM, CHMMETPUCH H T.J.

Uzyuenne o0pa3noB Iu1a3Mbl KPOBU OOJBHBIX BBISBWIIM: KpPYIHbIE “ONOKM WM siaepa’,
HEMNPaBWIbHYI0 (opMy He(hEKTOB U IUICHOK, UCUC3HOBEHHE CHUPAJIbHBIX /OpOUTAIbHBIX/ BUXPEH B
IEHTpe KIETOK, HallMuhe >KUJKOH HeoTBepJeBamomeld ¢a3pl B TEUCHHE HECKOIbKUX MECSIIEB,
nosiBNieHne KpucramioB. Oka3anoch, 4TO M3y4eHHE IJIa3Mbl KPOBH PAKOBBIX OOJBHBIX ITTO3BOJSET
YCTAaHOBUTH MATOJIOTUIYECKUI XapaKTep CaMOOPraHU3allui KOMILIEKCa OEIIKOB KPOBH.

Taxkum o00pa3oM, OOHapyKeHHE TpyOBIX KauyeCTBEHHBIX M3MCHECHHH (DH3MUECKHUX CBOWCTB
OEJIKOB CBIBOPOTKH KPOBH OOJBHBIX C METACTA3UPOBAHHON PAKOBOW KapIIMHOMOHN BBICBEUHBAET HOBBIE
aCIIeKThl JAMAarHOCTUKMA W TIaTOTeHe3a 3a00JIeBaHUSl - KPOME KIIETOYHOM BBISBIEHA BHEKJIETOYHAS
MAaTONOTHUS OENKOB TIIa3MbI U X KOMIUIEKCOB C MOTEpel CIIOCOOHOCTH K CAMOOPTaHHU3alluH, ¢ TPYObIM
W3MEHEHUEM TEpMOJIMHAMHUYECKOr'0 CTaTyca W OTCYTCTBHEM HOpPMallbHOTO (a3oBOro Inepexoaa u
(ha30BOTO COCTOSIHUS TIPOTEHHA.

Jlo HacToslIero BpPEMEHHW HEU3YYEHHBIM OCTaeTrcs BONPOC O HWHGPOPMAIMOHHO-
SHEPreTHYECcKOl poin OeiKa B 3aBHCUMOCTH OT €0 COCTOSTHHSI/PaBHOBECHOTO MIJIM HEPABHOBECHOTO.

[IpoBeneHHbIE HAMHU OMBITHI TO3BOJMIIM BIIEPBBIE BHU3YAIbHO OOHAPYXHTh, YTO MpPHU
caMoopraHu3aluu Oelka B HEPaBHOBECHOM COCTOSIHUM in  Vitro TOSIBISIOTCS — aKTHBHO
pacrnpoctpansiromnrecs: GpoHTH HETHMHEHHBIX aBTOBOTHOBBIX /AB/ miporieccos.

UzBecTHO, uTO AB SBISIOTCS NBMXKYIMMU NMPYKHHAMH CAMOOPTaHU3AIUH U JIGKAT B OCHOBE
yIpaBieHus U Tiepeadn HHopManuy Mpu U3TyIeHUH DJIEKTPOMATHUTHBIX TIOJICH.

Kpome Toro, Habmonas 3a quHaMUKOHN (pazoBoro mepexona Oenka yaaioch BU3YallU3UPOBATh
Kak 1pu (popMHPOBaHUH €T0 HEPABHOBECHOT'O COCTOSIHUW Ha CTHIKE JIBYX COCEMHUX T'€OMETPUICCKUX
(hparMeHTOB IMOSIBJISIOTCS 30HBI, OCYIIIECTBIISAIONINE KOHTAKT 0 TUIY “KJII0Y K 3aMKy”. IMEHHO Takoe
B3aMMOJICICTBHE 3BEHBCB MPOTEHHA YK€ TABHO TEOPETUYECKH MPEACKAa3aHO U MIMPOKO MCIIONb3YeTCs
B OMOJIOTMM JUIsl TPAKTOBKM MHOTHMX HauOOjiee 3HAUYMMBIX MH(OPMAIIMOHHBIX IMPOIIECCOB B paboTe
MMMYHHOM, pELIEITOPHON U JIp. CUCTEM.

Bonpiioii mMHTEpeC TpENCTaBIsET TaKKe OOHAPY)KEHHOE CBOKMCTBO ‘‘3aCTHIBIIMX’ BOJH.
OnbIThl MO3BONIMJIM ~ HAaONIOJATh KaK OJHAXKABI TOSBHBIIKCH, BOJHBI  OCTAlOTCS IOCTOSIHHO
BUJMIMBIMU B ONTHYECKOM MHKPOCKOIIE, 8 HOBBIC BOJIHOBBIC (PPOHTHI, 3apOXKJArOIINeEcs B JUHAMUKE
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mporiecca, MOoCle0BaTeIbHO HAKIABIBAIOTCS Ha MpeApyiymue. [1o cymecTBy 3TO SBICHHE MOXHO
Ha3BaTh MPUMHUTHBHOU NMaMATHIO” OelTka B HEPABHOBECHOM COCTOSHHH.

TakuM 00pa3oM, 3KCIIEPUMEHTHI in Vitro MoKa3aliHu CIIOCOOHOCTh Oejika B HEPaBHOBECHOM
COCTOSTHHM aBTOHOMHO 0€3 JPYruX MHTPEIMEHTOB JKUBOTO T'CHEPUPOBATH aBTOBOJHOBBIE IPOIECCHI,
CaMOKOMIUIEMEHTAPHYIO CHMMETPUIO B 30HAaX CTHIKOBKHA OJIOKOB ¥ TMPHOOpETaTh ‘“‘TIPHMUTHBHYIO
MaMSTh”, BBITIOJIHSS, TEM CaMbIM, SHEPTETUYECKYIO i HHPOPMAITMOHHYIO POJIb.

B/JINAHUE OCTEOIIATNYECKUX ITPOLIEAYP HA
BAPUABE/IbHOCTDb CEPAEYHOI'O PUTMA

PesynkoBa O.I1., TesukosB [.B., Januaos A.l.
Canxm-Ilemep6ype, Poccus rarog@yvilan.spb.ru

Hayka octeomatust Oblna oTkpbiTa B 1874 romy BpadoM — TepameBTOM ODHIAPIO
Teiimopom CTHIIOM, YeIOBEKOM, KOTOPBIM NHITAJICA OOHApYXUTH Oosiee 3pdeKTuBHYIO
cuctemy unedeHus. bomee CTA ner cBoero cymecTBOBaHHS OcCTeONaTH4YecKas HayKa U
HCKYCCTBO TEpPEIaBalINCh U3 PYK B PYKH, OT cepa K Cepiy.

Hayka octeomatusi HaumHaeTcsi ¢ OOHAPYXKEHUsSI CTPYKTYpbl U (QYHKIHH B OpPTaHU3MeE
yenmoBeka. OHU TMPOSBIAIOTCS B BHJIE XKHJIKOTO IBHXKYIIETOCS MOOMILHOIO MEXaHH3Ma BHYTPH
¢uznonorun tena. OHU SBISIOTCS CBOCOOPA3HBIM OIBITOM, UCXOJSIIMM M3HYTPHU Tella MalieHTa,
3TOT ONBIT BBIPAXKAETCA KaK CaMOOOYYEHHBIH, HATPEHHPOBAHHBIM MANBIIATOPHBIA HABBIK Bpaya.
Pabora 3.T.Ctiina Oblja MOHATAa W MOJXBAaveHA IPYTHMH BpadaMHU-HUCCIIETOBATEISIMU TIPEKIE
Bcero 310 B.I'.Cartepnenn u P.E.bekkep.

Ocreomatuss — 310 «KU3HP B JOBMKCHUU U HemoaBM>XKHOCTH» (B TMOHUMAaHHH JIOKTOPA
P.E.bekkepa). Ponnun E. bekkep mpuimien Kk BBIBOIY, YTO BCE KMBOE HAXOIUTCS B JABIKCHUH, -
yTo cama JKHM3HB TpOSABISIETCS Kak JBHXKeHWE. sl Hero eIUHCTBEHHBIM CIOCOOOM OIMUCATh
COCTOSIHWE, HAa3BaHHOE 37I0POBbEM, SIBISUIOCH HAM4HEe abCONIOTHO CBOOOJHOIO JBMKEHHS BHYTPH
OpraHM3Ma Ha BceX YpOBHSX. [ Toro 4roObl MOMOYH MalMEHTaM BOCCTAaHOBUTH 3J0POBBE,
Mpex/e BCero, He0OOXOJUMO YCTPAHUTh BCE OrPaHUUYCHUS 3TOIO CBOOOTHOTO JIBUKEHHUS.

[Ipu3naBass TOT (akT, 4TO KMU3Hb NposiBIsieTcss B Bujae nBmwkeHusi, P.E.bexkkep Takxke
MOHMMAJ, YTO MOIIHOCTh XM3HM Haxonutcs B HenoaBuxknoctu. P.E.bekkep roopun o
dbyanamenTanbHoM [ToTeHIIMN M MOIIHOCTH, CYNMECTBYIONIEH BO BCEM JKHBOM Ha MPOTSHKCHUH
Bcell ku3HU. Cama JKHM3Hb OepeT CBO€ Hauyajlo U3 JTOW MOIIHOCTH, B OCHOBE KOTOPOH JEXHUT
HEMOJABUXXHOCTh - JWHAMHYecKas HEMOJBHKHOCTh, HAINOJTHEHHAas MOTEHUHAlIOM, Ta
HETOJIBMKHOCTB, KOTOPYIO MOKHO HayYUTHCS TaK K€ YBEPEHHO MaJbIUPOBaTh, KaK U JABI)KEHHE.
Bce atu cBoiicTBa KU3HU - JIBWKEHHE, MOTEHIUS WU HEMOJBHKHOCTH - SIBIAIOTCA JOCTYIHBIMH
VMCTOYHUKAMH JUISI BOCCTAHOBJICHUS 3/I0POBbSL.

[IpenMeToM IaHHOTO HMCCACAOBaHUS ObLia BhIOpaHA INEUYCHb, KaK He3aMEHUMbBIH OHO(HILTD
YenoBedeckoro opranusma. Ocreonar J0DKEH YASIATh 0c000e BHUMAaHHUE STOMY OpraHy, MOCKOIBKY
MO0 DHEPTEeTHYECKOH TEOpUU MEIUIMHBI — 3TO HeoOxomumoe pene B JledeHnd. Korma Obl HU
MPOU3OILIO CHIDKEHHE JBWKEHHUA TI€UYEHH, IMAlMEeHT YYBCTBYET YCTaJOCTh, HANpPOTHB, IIpH
yIy4dIlIeHUH MOOWJIBHOCTH W MOTWJIBHOCTH TICUEHH IAIMEHT YYBCTBYET MPWJIMB CHUJ depe3 2-3 IHs
(CK.-I1. Bappans). Manumymnsamuu Ha TMEYCHH HMEIOT IBOMHYIO HAIPaBICHHOCTh: OHU BBI3BIBAIOT
ONTHUMH3ALUIO0 META0O0IIMYECKUX TPOIECCOB M YIy4IIEeHHE TOKa KpoBH, TUM(BI 1 xemun. Kpaiine
penko Bpauu o0XomsTcsi 6e3 BoccTaHOBJIEHUS (DYHKIIUU TEUCHU Y KEHIINH, YTO OOBSICHSCTCS POJIBIO
oprana B meraboim3Me TOPMOHOB (BKJIIOYAsl 3CTpOreHsl). Harpy3ka Ha medeHb MOBBIMIACTCS MOCe
OBYJIALIMM, TIOATOMY MAaHUITYJISIIMY, BBITTOJHEHHbIE BO BpeMs MEPBOM YacTH IUKJA, OKa3bIBAIOTCA
3HAYUTENHHO dPPEKTUBHEE TEX, KOTOPHIC POBOAATCS TIOCIIE OBYJISIIHH.
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Y My)X4YMH HapylIeHHS Ha YpOBHE IEUEHH BCTPEUAIOTCA PEXe 3a HCKIIOYEHHEM CIy4yaeB
BUPYCHOW MH(EKIINU WIH TOKCHYECKUX COCTOSHUI B PE3YJIbTATE BO3JCHCTBUS ANKOTOJS MM IPYTHX
XHUMUYecKuX BemiecTB. [103ToMy 0OBEKTOM HCCIieoBaHMs JTAHHOH pa0OTHI cTaja ys3BHMasl MEYCHb
YKEHIITHBI.

PaboTa Ha neueHn MpoOBOIMIIACH Y IAIIMEHTOK CpeHel Bo3pacTHOM rpymmsl (40-55 ner). s
HCCIIeI0BaHMs ObLIa B3aTa rpymma sxeHiuH (15 genosek) crapiie 40 ser (ot 40 mo 55 ner, cpenHuit
Bo3pacT coctaBui 47), T.K. mocine 40 ieT TropMOHanbHasg TIEpecTpoilka OpraHu3Ma BeleT K
(YHKIIMOHANBHOW TIeperpy3Ke Ie4eHH, 4YTO TPUBOJUT K pacCTPOMCTBAM BereTaTHBHO-HEPBHOM
CHCTEMBI M TICHXOJIOTHYECKOMY TUCKOM(OPTY.

Mynbrunapamerpudeckuii  (MHorogaxtopueiid) anamuz (MAAVCR) guaamukn  RR
WHTEPBAJIOB OCYILIECTBISUICS C TPUMEHEHHEM CTaTUCTHYECKUX, CHEKTPANbHBIX, (pakTalbHBIX W
crieupUUEcKHX alTrOpUTMOB OleHKH. CheM KapIMOCUTHANA M PETHUCTPAIUsl PUTMOTaMMbl TallieHTa
MPOBOMJIACH TIO CTaHAAPTHOMY 1-My oTBeleHHIO (IpaBas pykKa — JeBas HOra) C MpeIBapHUTEIbHOMN
penakcanueil mamuenTa. PeructpupoBanocs 600 RR wmHTepBanioB kKapauocurHana, ¢ BBIOOPOYHOMN
PYUHOH KOPPEKTUPOBKOH apTe(aKkTOB M KOMITBIOTEPHOM 00pa0OTKOH MOMYyUeHHBIX (aiiioB.

Unest paboThl Ha TEUCHU BO3HHKIIA B CBSI3M C TEM, YTO WHHEPBAIIMS MTEYCHH 00ECIIeUunBaETCS,
TTIaBHBIM  00pa3oM, JIeBBIM  ONY)KAAIONIMM  HEPBOM, UYPEBHBIM  CIUICTEHHEM H  IPaBbIM
nradparManbHBIM HEpBOM. Vagus cipaBa OKa3blBaeT 0co0oe BIMSHHE Ha KHIICYHHK, a CleBa Ha
cepille, 4YTO TakXKe OOBACHSICT PEAKTUBHOCTh W3MEHEHHH IapaMeTpoB CeplledHO-COCYIUCTOM
cucrembl (CCC) B oTBeT Ha paboTy C MEYCHBIO.

UccnenoBanne mynbca SBIsETCd OJHMM M3 CaMbIX JAPEBHUX METOAOB HCCIEIOBaHUA
CEep/ICYHO-COCYIUCTON CUCTEMBbl. BapuaOenbHOCTh KapIuopuTMa oOecledrBaeT aJanTaldoHHbIe
CIIOCOOHOCTH  CEPJICUHO-COCYJMCTOH CHCTEMbI W BCErO OpraHM3Ma B IEJIOM K IOCTOSHHO
W3MEHSIOMMMCsT (PaKTOpaM OKpYIKalolllel M BHYTPEHHEW Cpefbl, a ee yTpaTa MPUBOAUT K Pa3BHTHIO
Je3alanTalui 1 pa3BUTHIO Oolne3Hel. Takke HEOOXOIUMO YUUTHIBAThH, YTO HCCIIENOBAHHE PUTMA
cepauna (cuatue OKI' ¢ mocienmyromieli ee 00paOOTKOH) SBISETCS OTHOCUTEIBHO IPOCTBIM,
HEMHBA3WBHBIM, 0C30MAaCHBIM METOOM, TO3BOJISET MPOBECTH (PYHKIIMOHAIBHBIE MPOOBI, TTIOBTOPHEBIE
WCCIIEZIOBAHMUSL.

TpanuoHHO HCCIeNOBaHWE W3MEHYMBOCTH PHTMA CepAlla CBOJWIOCH K MPHUMEHEHHUIO
MaTeMaTHYECKOTO M CTaTUCTHYECKOTO aHayim3a Koyebanuii nmurenbHocT RR-maTepBanmo OKIT.
OnHako, COTrJacHO TEOPHH JETEPMUHHPOBAHHOTO Xaoca, Ui BceX KolebaTeNbHBIX IMPOIIECCOB B
KHUBBIX KOMIUICKCHBIX CHCTEMaX XapaKTepHa OIpe/ielicHHas HelTMHeHHas fuHaMuKa. TakuM oOpaszom,
WCCIIEZIOBAHNE TOIBKO MaTEMaTHUECKUX XapaKTePUCTUK JTaeT HaM JIUIIb MPUOIMKEHHBINA pe3yNbTaT, a
nonHoe uccinenosanne VCR, nomonnenHoe u3ydeHrneM ero HellMHEeHON JUHAMUKH TTO3BOJIUT Ty 0ke
MOHSITh MEXaHU3MBI PAa3BUTHS PA3IUYHBIX MATOIOTMYECKUX MPOLIECCOB.

Paboueit rpynmoit  EBpomeiickoro oOmiectBa kapauoiiorop u  CeBepoaMepHUKaHCKOIro
o0IIecTBa CTUMYIISIIUN M DJEKTPOPHU3UONOrud B 1996 ObLTH olpeneneHbl cTaHAApPThl M3MEpEHUs,
(U3NOIOTUYECKOM  WMHTEPIpPETallMd W KIMHUYECKOTO HCIONB30BaHUS  METOJIUKH  aHalln3a
BapHa0eIbHOCTH puUTMa cepana. [lo pe3ynbraTtam paboThl JaHHOH MEXIyHAPOAHOW TPYIIBI YYCHBIX
Ha CEroJHSIIHUN JEeHb CTaHJApTU3MPOBAaHBI 2 OCHOBHBIX METOJla HCCIENOBaHHUS BapuaOeIbHOCTH
KapAHOpUTMA!

1.Bpemennoii (ctatuctuyeckuii) ananmus VCR,
2.CrekTpanbHbIH aHaIU3 KoJieOaHUH pUTMa Cepala.

Martematrnyeckue Tmokazatenu aHammza VCR MOXHO pas3nenuTs Ha CTaTHCTUYECKHE
MmoKasatTeliu  (moda, amnaumyoa MoObl, GAPUAYUOHHBIL PA3MAX, CcpeoHee apu@memuieckoe,
cpedHeKeadpamuyHoe OmKIoHeHue) U TIPOU3BOIHBIE U3 HUX MHAEKCHI, peioxennbie P.M.baeBckum
(undexc eecemamueHO20 PABHOGECUS, GE2EMAMUGHDI NOKA3AMENb PUMMA, UHOEKC HANPAICEHUS,
nokazamenb a0eKamHOCMU NPOYECCO8 PESYIAYU).

PerynsaTopHbie BereraTuBHBIC, TyMOpallbHbIE M pe(ICKTOpHBIC BO3JACHCTBHS Ha CHHYCHBIN
y3el W BHYTPEHHIOIO MPOBOSIIYIO CHCTEMY Cepilla pealu3yioT IUHaMHKy u3MeHeHus RR
WHTEPBAJIOB ITOCPEICTBOM aBTOHOMHOW WHHepBaimu. Cepjie oOecredeHO TONHOH BereTaTHBHOM
WHHEpBallMell M B3aWMOCBS3aHO C JAPYTMMH BHYTPEHHMMM OpraHaMM M LIEHTPaJbHONH HEpBHOM
cucremoii.  OcTeomaTHYecKHe  MPOIENypbl, oOecreynBass  BOCCTAHOBJIEHHE  CIHOCOOHOCTH
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caMOpeyJAlMA OPTaHOB U OPTaHW3Ma B ILIE€TIOM, BBI3BIBAIOT MOBBILIIEHNE HHTEHCUBHOCTH aJalTHBHBIX
1 KOMIIEHCATOPHBIX MIPOLIECCOB B OPraHU3ME.

AHanmM3 JaHHBIX CTaTUCTHYECKOTO, CHEKTPAIBHOrO, (PaKTAIBHOTO | crenu(uuecKuit
METOJIOB BBISIBUIT 3(PEKTUBHOCTh TAKUX XapaKTEPUCTUK KaK: BEreTaTUBHBINA IOKa3zaTelnb puTMa RV,
WHJEKC BEreraTMBHOTO paBHOBecus BV, wuHTerpanbHbI MOKa3aTenb peryasuud  (MHAEKC
HaTpsDKEHUS ) U PpaKTabHBIA aHAIIM3 Xa0CTPaMM

BbIBO/IbI
1. Ocreonarnueckue NpoLenypsl, o0ecreunBas BOCCTAHOBJICHHE CIIOCOOHOCTH CaMOpEryYJISIHH
OPTaHOB W OpraHu3Ma B 1I€IOM, BBI3BIBAIOT TIOBBIIIEHHE WHTEHCUBHOCTH aJalTUBHBIX H
KOMIIEHCAaTOPHBIX MPOLIECCOB B OPTaHU3ME
2. Mmuorodakropubiii anamu3 VCR KoHTponbHOro ¢oHa ¥ MOHHUTOPHHTA OCTEOMATHYECKHX
npouenyp yoeauTensHo oKa3al ONTHMHU3AI[UI0 OCHOBHBIX MapaMeTpoB AuHAaMUKH RR mHTEpBaoB (y
60% sBHOe ymyuiieHue nmapamerpoB, v 20% HeT ABHbBIX ynyuineHud u y 20% HaxoasTcs B CTaIUH
AKTUBHBIX TUHAMUYECKUX U3MEHEHUH).

3. VYayudmeHue BereTaTMBHOIO cTaTyca BCErO OpraHu3sMa II0 TaKuUM IIapaMeTpaM Kak:
BEreTaTUBHBI Mmoka3aTens putMa RV (22+7%), nunaekc BereratuBHOro paBHoBecust BV (24£10%).

4. WuTerpanpuplii mokasatens peryiasuuu (uHiaekc Hampsbkenus) RI (42+8%) u mokasatens
a/IeKBaTHOCTH TPOILIECCOB PETYIISAIMH yKa3 Ha OOy TapMOHH3ALIMIO BEreTaTUBHOTO CTaTyca.

5. JlaHHple (pakTaNbHOIO aHajlM3a M  XaocorpaMM  TIO3BOJWJI  OTCIICAHWTH  JAUHAMHUKY
3G (GEKTUBHOCTH MPOBEICHHOTO OCTEONMAaTHIECKOTO BO3/ICHCTBHSI.

6. Anamu3 crnenu@HUUECKMX IPHU3HAKOB OHKOIpOLECcCAa JOCTOBEPHO YMEHBINAETCS IMOCIIe
IIPOBEJIEHHOI0 OCTEONaTUUECKOI0 JICUEHHUS.

7. [IpuMmeHeHue TEXHOJIOTHH KOMITBIOTEPHON BH3yanu3anuu mapamerpoB VCR B pexume

peanpHOrO BpeMeHu (on-line) MOXeT OKa3aTh CYIIECTBEHHYIO IIOMOIIb OIEpaTopy B OICHKE
JOCTATOYHOCTH MPOBOAUMBIX MAaHUMYJISIMIA U aHATIN3€ Pe3yabTaTOB JICUCHHUS.

JVUATHOCTUKA 3TUOJIOTUU AJJIEPTUU C IPUMEHEHUEM
TA3BOPA3PA/THON BU3YAJIU3AIIUU (I'PB)

"*CBupunoB A.IL., "CrennanoB A.B., "Komuccapos H.B., “BoagsipeBa
FO.C., "AobkoBa O.C., “MuxaasnoBa E.H., **Cecs T.II., "“KopoTkuHa
C.A., ""Axmetean I'.I"., " KpplzkaHoBckuit 3.B.

* HUUI] MB3 THUUUBM MO P®, ** BMeoA, *** CIIoI MY, **** HO Accoyuayus « KTH»
info@spb.ru

B cBsA3M C HEYKIOHHBIM pOCTOM 4YHCIA aJUIEPTHUYecKUX 3a0o0jeBaHUH BO3HUKAET
HEOOXOJMMOCTh 00JIee COBEpPIICHHBIX METOJIOB JIMATHOCTHKH U JedeHus dtoro Heayra (Mnsuna H.1,
2004, XautoB P.M,2002)

HpI/IMaT B IIponecCe AUArHOCTUKHU NPHUHAIICKUT J'Ia60paTOpHLIM MCTOJIaM YCTaHOBJICHHA
CEHCHOMIIM3MPYIOLIETO areHTa, Tak Kak Ja’ke THIATeIbHO COOpaHHBIM aJuIeproJorn4yecKuil aHaMHe3
3a00JeBaHus MTO3BOJISIET JIMIIb MPEANIONOKHUTENLHO onpeaenuTs ero (3emMckoB A.M, 3emckoB B.M,
Kapaynos A.B, 1999)

HeCMOTpH Ha MHOI'OYMUCJICHHBIC HMCCJICAOBAaHHA, CBA3aHHBIE C YCOBCPHICHCTBOBAHHEM
METOJIOB OIpeJelIeHHs TPUPOJIBI IPHUYUHHO 3HAYMMOro (akropa, TadbopaTopHas JHArHOCTHKA TTOKa
HE B TIOJIHOM Mepe OTBeuaer MpeAbsABIsIeMbIM K Hel TpeOoBaHHAM. be3 mpeyBennmueHHs MOXHO
YTBEPXKIaTh, YTO K HACTOSAIMIEMY MOMEHTY aOCONIIOTHO JIOCTOBEPHBIE «IIPOOMPOYHBIC» TECTHI IS
STUOJIOTUYECKON JUArHOCTUKH aJuIepruil OTCYTCTBYET. [l0 CHX MOp B MPAKTUKE UCIIOJIB3YHOT METO/BI,
KOKIOBIH M3 KOTOPBIX XapaKTepU3yeT TONBKO OJHO KAaKOe-TO CBOMCTBO KIETOK U BBISBISET
AJUICPTONATOJIOTHIO 10 MU3MEHCHHAM JIMIIb B OTACIIBHBIX 3BCHBAX PIMMYHHOfI CHCTEMBI 0€3 yucTa
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JIPYTrUX OTKJIOHGHWH W3 BCEM raMMbl pa3BopauduBaroliuxcs B Heit coObithii (JIobkora O.C, Mutus
10.A, 1993, ®paakun B.A,1990). K Tomy e 3TH METOABI HEPEIKO AT JIOKHOIOJIOKUTELHBIC UITH
OTpUIIATEIbHBIC PE3yJIbTAaThl JAXKEe NMPU HAJIMYUH BeChbMa YOEMUTENBbHBIX KIMHHYECKUX TPU3HAKOB
3aboneBanus. Bee 3To, 6e3ycinoBHO, cHIKaeT () (HEeKTUBHOCTh U MH()OPMAIIMOHHOCTH J1a00PaTOPHOTO
tectupoBaHus. [lodToOMy C 1enpi0 TOBBIIIEHHA JOCTOBEPHOCTH pE3YIbTaTOB JabOpaTOPHYIO
JUATHOCTUKY MPOBOAST KOMIUIEKCHO, C IPUMEHEHHEM HECKOJIBKUX TECTOB.

Taxoii moax0/, OCHOBAHHBINA Ha OLIEHKE BO3MOKHO OOJIBIIEr0 KOTHYECTBA «OOJIEBBIX TOUYEKY,
0e3ycioBHO, Oosiee pe3yIbTaTHBEH, HO U TOpa3io 0osiee TPYA0EMOK U TPeOyeT OOJIBIIMX 3aTpart.

Uro kacaeTcs WHBa3HBHBIX MPOO (KOKHBIX, NMPOBOKAIMOHHBIX), TO, HapsIy € JAOCTaTOYHO
BBICOKOH WH(OPMATUBHOCTBIO, OHH XapaKTEPU3YIOTCS BBIPAKCHHON PEAKTOTCHHOCTHIO U TPEOYIOT
OCTOPO’KHOCTH, TaK KaK MOTYT BBI3BIBaTh OCIOXKHEHHSI MECTHOTO W OOIIEro xapakrepa W
MPOBOIUPOBATH BECbMa HeXelaTenbHble 000CTPEHHS Mpoliecca.

B aT0i1 cutyanuu, Kak nmpeacTaBiseTcsi, HEOOXOIUMBI METO/IbI, TO3BOJISIONINE YCTAHABINBATh
STHOJIOTHIO aNJIEPTHM IYTeM HHTErpajbHON OIIEHKH pPeaklMd HMMYHHOH CHCTEMBI KOHKpPETHOTO
WHIUBHUAyyMa Ha ompeneneHHbld amiepred. C 3TUX MO3MLIMHA Halle BHUMAaHUE IPUBIIEK METOJ
razopaspsaHoi  Busyanmuzanun  (I'PB), KOTOpBI  (DUKCHPYET CABUTH (PH3UKO-XUMHUYECKUX
XapaKTePUCTUK JKUAKOCTEH, B TOM 4YHCIE H OHONOTMYECKHX, MPEACTaBIsAsl OOBEKTUBHYIO
WH(OPMAITUIO B BUJIC KPUBBIX Ha JIICILICE KOMIIBIOTEPA.

Lenpio mccnenoBanus SBISUIOCH KIMHHKO-DKCIEPUMEHTANBHOE 00OCHOBAHUE MPHUTOJHOCTH
I'PB — Merona jyis 3THOJIOTMYECKON JAUAarHOCTUKU ajuiepruu. Jist ee peanMzanuu ObUTH MOCTaBJICHBI
CIIEYIONTHE 3a/1a4H:
= Uzyunts cnocobnocte 'PB — meronma ¢ukcupoBaTh Hamnuue B OHONIOTHYECKOH JKUAKOCTH
peaKIuy aHTUTEH/aHTUTENO0, TO €CTh PEAKIIUH aITIIIOTHHAIINY;
= Onenuts ['PB B sKclieprMeHTe Ha JKMBOTHBIX KaK METOJl OIPEAENeHUS aJuIeprUuYecKoro
cTaryca;
= [IpoBeputh maHHbIe IKCHIEpUMEHTA (TIPU MOIYUYEHUH MOJOKUTENBHBIX PE3ylbTaTOB) HA JIOISX,
CTpaJarollirX ajjleprue.

Y6enuBumch B nepcnektuBHocTH ['PB, kak Merona auarnoctuku ameprun, (Ceupunos JLII,
CremanoB A.B, Komuccapos H.B,2003, Ceupunos JI.I1, Crenano A.B, Komuccapor H.B,2004) mb1
MPHUCTYIIIIN K BBIIOJHEHHIO OCHOBHOM 3a/1a4H — alipoOUPOBATh METOJT 3THOJIOTHYECKON JIMATHOCTUKU
Ha JIIOJIAX CTPaJaloNINX ajljieprueii.

Jnst 000CHOBaHMSI TOCTOBEPHOCTH JIa0OPATOPHOTO YCTAHOBJICHUS 3THUOJOTHU QIICPTHH C
npuMmeHeHueM ['PB Obutn wmccnemoBanbl 53 mpoObl KpoBHU OOJBHBIX, CTPAJAlONIUX JaHHBIMHU
3a00JICBaHUSME  PA3IMYHOTO MPOHCXOXKJeHUs. [Ipu 3TOM ompenensuii 3THOJOTHYECKYIO POIb
aiyepreHoB u3 mepa moxymku (14 npo6), Genka kypuHoro sina (5 mpo6) u msca ytku (1 mpoba),
KOTOpbIC, 10 JAaHHBIM aJJIEPrOJIOTHYECKOro aHaMHe3a, MOTJHM CIYy)XKUTh TNPHYHMHON OOJIe3HH.
OnHOBpPEMEHHO OCYHIECTBISIIM TECTUPOBAHHE TEX e MPOo0 MPHU TOMOIIM TAaKHX OOLICTPHHSATHIX
METOJIOB, KaK peaKiysi TOpMOXKeHuss MuTpaipn JielkonuToB (PTMJI) u mMmMmyHoepMeHTHBIH aHamm3
(MDA).

Meronuka orpeeseH s 3ITHOIOTMYECKH 3HAYMMOT0 aJIepreHa ¢ MpUMEHEHHEM MTPUOOPHOT 0
komiiekca ['PB Kamepa mpencraBieHa HamMu B TMOCOOMH JUIS  CHENHAIHMCTOB-aJUIEPTOIIOTOB
(Axwmerenu I'.I', bonasipesa 10.C, Komucapos H.B, Koporkuna C.A u a.p, 2005)

O nocroBepHocti W wHMopMmanmu [PB — rpadum cymnmnm 1o 4actoTe COBMAJICHUS ¢
pE3YNIbTAaTOB C JaHHBIMH MMMYHOJOTHYECKUX HccienoBanuii. OOIUI UTOr aHAIM3a MPEICTaBICH B
Tabmuie 1.

Kakx BugHo, u3 oOmiero uucia wuccneaoBanuii (53 mpoObl) COBHAJCHHWE PE3YJIbTATOB,
MOJYYEHHBIX, C TPUMEHEHHEM HOBOTO MPHOOPHOTO M OOIIENPU3HAHHBIX HMMYHOJIOTHYECKHX
METO/I0B Habmroanock B 43 cirydasx, 4dro coctapisuio 81%. Ecim Takoe cpaBHEHHE MTPOBOIMIUCH 110
Ka)XJIOMY aJUIepTreHy B OTIENBHOCTH, TO KOPPENALHsS OTBETOB TaKXKE JIOCTaTOYHO BBICOKA: aJJIepreH
13 Tepa Moayinku M kiema Dermatophagoides pteronyssinus — 78% coBmajieHu#, JoMaIlIHEH TbLTH —
78,9%, Oenka kypuHoro sia — 100% .
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Tabmua 1 Pe3ynbTaThl BBISABICHHS STHOJIOTMYECKH 3HAUMMBIX aAJUICPICHOB C IIOMOIIBIO
razopaspsHoi pusyaiusaiuu (I'PB) u o0menpuHaThix uMMyHoJoruueckux tectoB (MT)

NeNe ipo6 kpoBu AJnepressl u3
ITepa noaymku | JlomamHei Kuemra benka Msico yTku
MIBUTA D.pteronissyn | KypHUHBIX
us STULL
I'PB UT I'PB | UT I'PB UT I'PB | UT I'PB UT
3* -- -- i ++
4* = = ++ ++
5* - = T
6** ++ ++ ++ ++ ++ --
TE* HF HF HF HF A A
g** HF HF HF HF A A
g** - - - - HF A
10%* ++ - A= A= Sl Sl
11** ++ -- = = = =
12%* A= A= ++ - ++ -
13%* - - - +- ++ -
14** - - +- ++ Sl Sl
15%* - - A= A= Sl Sl
16** - - - - A= Sl
17%* - - ++ - Sl Sl
18%* - ++ - - Sl Sl
19%* - - + - A= S
Konuuectso po6 B 14 19 14 5 1
rpymnmnax
% coBmajieHui 78 79 78 100 100
Bcero uccinenoBano mpoo 53
% coBmaeHuit 81

[Mpumeuanmne: * - pesynbratel ['PB cpaBHuBamu ¢ pesynbraramu PTMIJI; ** - pesyasrater I'PB
cpaBHHMBaNHM ¢ pe3ynbraramMu M®DA. 3amTpuxoBaHHbIE Tpa(bl — COBIAIECHHE PE3YJAbTATOB IO BBISBICHHIO
STHOJIOTUYECKH 3HAYMMBIX ajiepreHoB ¢ noMomipio ['PB u obmenpunsTeix UT.

[Tomyuennsie MaTepHuabl 00paboTaHbI CTaTUCTHYECKU c HCIIOJIb30BaHUEM
HelmapaMeTpUIecKuX METOJ0B U MHOT0()aKTOPHOTO JIOTIMHEHHOro aHanm3a. Ha oCHOBaHWHM OLIEHKH
110 Y4ETHIPEXIIONBHOM TaGIHIIe 0 )~ - KpUTEpHIO [IMPCOHA YCTAHOBJIEHO, YTO MEX/Iy PE3yIbTATAMH,
TOJIYICHHBIMA C TIOMOINBIO PAa3IMYHBIX METOJOB, 3HAYMMOE OTiaudme oTcyrcTByeT (p<0,05);
JIOTTIMHEHHBIH aHAIM3 TaKKe CBHUJCTENBCTBOBAN 00 3TOM. [IpoBeNeHHBIH KOpPESIMOHHBIN aHaN3
YKa3bIBaeT Ha HAJIMYKE YMEPEHHBIX MPSMBIX TOCTOBEPHBIX CBA3EH MEXIY MOKa3aTEeNsIMHU.

Crnemyer OTMETUTD, YTO PACXOKICHUE Pe3ynbTaToB Habmromanock B 10 cinyyasx. [Ipudem, B 8
3 HUX 1o naHHbIM [PB pe3ynabpraTel OBUIM TIONOXKUTENBHBI, a 10 MMMYHOJOTHMYECKHM TECTaM,
HA000pOT — OoTpHIATENbHBI. Helb3sl UCKIIIOYHTh, YTO 3TO MOXET OBITh CIIEJICTBUEM 0oJiee BBICOKOI
YyBCTBHTEIIFHOCTH MPHUOOPHOTO METO/a, YYUTHIBash €ro CHOCOOHOCTh JlaBaTh HMHTETPAIbHYIO
(cymmapHyI0) OLIGHKY HapyLIEHHSIM B pa3iM4YHBIX 3BEHbSIX HMMYHHOW CHCTEMBI, TO €CTh IIO
OonplieMy 4YHCIy HM3MEHEHHH B HMMMYHHOH cHcTeMe. BmecTe ¢ 3THM, OTpUIATh KaTErOPHYHO
TUIEPANarHOCTUKY TOXKE HE TMpeAcTaBisercd BO3MOXHBIM. Ho, ecim ee u mpu3HATh, OHA CTONb
HesHauuTenbHa (15% OT BCEX HCCIEAOBaHHBIX MPO0), YTO, KAaK HaM IPEACTaBIsACTCS, HE
MIPOTUBOPEYUT OCHOBHOMY BBIBO/IY O TIEPCIIEKTUBHOCTH HOBOTO MpeanasHaueHus [ PB — merona — mist
JIETEKIMH STHOJIOTHH aJlIeprHYeCKUX 3a00IeBaHui.

Takum o00pa3oM, B UTOT€ CPaBHUTEIBHOTO aHAllM3a pe3yJbTaTOB MCCICAOBAHUS KPOBH
OONBHBIX ~ ajuieprueii, Moay4deHHBIX ¢ Tnomompio [PB - Tpapum u  oOmIenpU3HAHHBIX
WMMYHOJIOTHYECKUX METOJIOB (pEaKiHs TOPMOXKEHUSI MHUTPAIlH JIEHKOIIUTOB, MUMMYHO(EPMEHTHBIN
aHaJN3), BBISIBJICHA JIOCTATOYHO BBICOKAs YacToTa WX coBmajaeHus — B 81% ciydaes. [IpencraBneHHbie
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MaTepHalbl TO3BOJSIOT CUUTaTh, 4TO ['PB MOXHO OTHECTH K YHCIY IMEPCIEKTHBHBIX METOOB
OIpe/IeTICHUs] ATUOJIOTHU AJIePTHA.

Crnenyer oOpaTuTh BHUMaHHUE, YTO MPH OTCYTCTBUHU COBMAJeHHS pe3ynbraToB Meton ['PB
naBan npeumytnectBo (B 80% cimydaeB — B 8 u3 10) MONOKUTENbHBIE OTBETHI, & MMMYHOJIOTHYECKI S
TECThl — OTpHUIlaTeNbHbie. Ha 3TOM OCHOBaHMH aBTOPBI BBHICKA3BIBAIOT MPEATIONOKEHHE O OOJNbIICH
YYBCTBHTEIIFHOCT W JHAarHOCTHYECKOW J(PQPEKTUBHOCTH MpPEAIaraeMoro MpHOOPHOTO METOoJa.
l'unoresa, 6e3yca0BHO, HY)KIAIOIIAsICS B JaJIbHEHIICH npoBepke, 000CHOBaHa CrocoOHOCThIO ['PB —
rpadpuy, B OTIMYHE OT KIACCHYECKUX TECTOB, OIEHHBATh CYMMapHO MHOTHE J(QQEKTHI
B3aMMOJICUCTBHS MPUYMHHO 3HAYMMOIO ajulepreHa ¢ 3aMHTEPECOBAHHBIMH B HWMMYHOJIOTHYECKOM
nporecce hakropamMu KpOBH.

JUTEPATYPA
1. Wnbuna H.U. Drunemus aymueprun — B yeM npuurHa?// Poccuiickuii amieproioruieckui XypHat. -
2004.-Ne1.-C.37-41
2. XawntoB P.M. Knunuueckas aniepronorus. PykoBoacTBo ams mpaktuueckux Bpaueit. - M.:MEInpecc -
undopm, 2002.-423¢
3. 3emckoB A.M., 3emckoB B.M, Kapaynos A.B. Kiiuanueckast ummynosorus / mox pea. A.B. Kapaynora. —
M.: MeaunuHcKoe HH(POPMALMOHHOE areHcTBo,1999. — 604 c.
4. JlookoBa O.C., Mutun 1O.C. Pannsst quarHocTrka 1 npouiIakTHKa alIepruueckux 3a0oieBaHuil B

apMHH U BOCHHO—MOpckoM ¢itoTe: Meronuueckue pekoMeHaarmu. — M., 1993, — 52 ¢.

5. @pankun B.A. AmepronuarHoctuka in vitro. — M.: Meaummna, 1990. — 256 c.

6. Csupunos JL.II, Crenanos A.B, Komuccapos H.B, Axmerenu I'.I" u n1p. DxcnepuMmeHTanbHas OLeHKa
I'PB kak merona nuarnoctuku aywiepruu//VII Mexnynaponssiii koarpecc mo I'PB ouonektporpaduu. Hayka.
WNudopmanms. Coznanus. — CIIb., 2003. — C. 10-12.

7. Ceupunos JL.IL, Crenanos A.B, Komuccapos H.B, Axmerenu I'.I" u np. Knuauko-3xcnepumenTaabHoe
000CHOBaHUE MEPCIIEKTUBHOCTH NpuMeHeHust [ PB — MeTona a1t 3THONOrn4eckoi muarnoctuky ayiepruit//VIII
MexnyHnaponusiit kourpecc no ['PB 6uonexrporpaduu. Hayka. Mugpopmanus. Coznanus. — CIIb., 2004. — C.
109-114.

8. Axwmerenu I'.I', Boineipera 10.C, Komuccapor H.B, Koporkuna C.A, Kpepkanosckuii 3.B, JIookosa
0.C, Muxansnoa E.H, Ceupuzos JL.IL, Cecs T.I1, CrenanoB A.B. JluarHoctrka 3THOJIOTUU aJJIEPTUHU C
npuMeHeHneM rasopaspsiaHoi Buzyanusanuu (I'PB). CIIB.: BMenA, 2005, -39c.

POJIb I'PB IUATHOCTHUKU B CO3TAHUU ITPOI'PAMM
JJEUEBHOM ! ITPO®MIAKTUYECKOM HAIIPABJIEHHOCTU

CemenuxuH E.E., XKeartakoBa 1.H.

Meouyunckas Axademus /[yxosnozo Paszeumus “MAJ[PA”, Yacmhas kKiunuka ncuxomepanuu u 60CMOYHOU
meouyunvt “Ypyceamu” (Yxpauna, [{nenponemposck)
http://www.madra.dp.ua, madra@madra.dp.ua

lazopaszpsianas Busyanmsarmsi OTKpBIBAET BEIHUKOJCHHBIE BO3MOXXHOCTH — B PEalbHOM
BpEMEHH BHIIETh M H3y4aTb COCTOSHHE DHEPIeTHKH 4deloBeKa. VIMEHHO ee MpaKTHYecKast
HaIPaBJICHHOCTH MO3BOJISIET OTKPBITh HOBBIE TOPU30HTHI HE TOIBKO B MIPABHIIFHOM ITOA00PE TAKTUKH U
CTpaTeruy JiCUCHHWs, a oOpaTHTh BHMMAaHHE Ha CO3JaHWE HAyYHO OOOCHOBAHHBIX  METOJOB
NpOopUIAKTHICCKOW MEIUIIMHBIL.

Eme pa3 MBI BHUJINM, Kak CTpyKTypa AUYHOCTHU
TTOATBEPKIAIOTCS MIpOpOUECTBA:
“Ilopasumenvhoe OmKpbimue unu Hﬂ;’:‘;i;‘:‘)e
uzobpemenue cynpyao8 Kupnuan

OyweBHO
HernosHaHHoe
(cnenoe nNATHO)

HACMOJbKO 6€J1IUKO U 3HA4YUumesjlIbHo, 4Ymo AyweBHo
CKpbITO€ (OT

oaoice mpyauo npeacmaeumb C€6€, Kakoe MOCTOPOHHMNX)

OCPOMHOE BNUARUE 6y0em umems OHO 60

MHO2UX 00AACMAX HAWEU JHCUSHU. ... MOICHO

KusHeHHaa
ApeHa
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20pouUmbCsl, 4mo usobpemenue, He MeHee 8ANCHOE NO CEOEMY 3HAUEHUIO, YeM 3anyCK KOCMUYECKO20
kopabns... Koneuno, uzobpemenue smo Gydem umems 601buioe wucmo npakmuueckoe npumenenue”."

CerofHs HY)XKHO H3y4aTh NMPUYMHBI BBI3BIBAIOIINE HAPYIIEHUS B DHEPTETHUYECKOM CTaTyce
YyeroBeKa M HMCCIeNOoBaTh MEXaHM3MbI aJalTally 4elloBeKa K OKpyxatomied cpeme. MIMeHHO 3TuM
MyTEM MBI IPUJEM K METUIIMHE MPOQUITAKTHICCKOH.

Hauas, Heckonbko sieT Ha3zal, Ha anmnapate “Komnakt ['PB” mpodeccopa K.I'. KopoTtkosa, B
SKCIEAUIMK “3eMist — Haml OOl oM™, MCCIIEIOBAHHS BO3MOKHOCTEH ajalTallid 4YeIoBeKa, W
MPOBE/S MCCIACIOBAaHUS COBMECTHO ¢ Kadenpoil mcuxuaTpuu J{HEmpormeTpoBCKOH MEIUIIMHCKOM
AKajeMu¥, Mbl HAIUIM 3aBHCHMOCTH M@Ky CHMITOMAMH BBITOPAHHS (IICHXOJIOTHYECKOro
MONTBEPKIACHNUS CHIDKEHHUS cTpeccoycToiunBocTH) M ['PB-rpammamu. Mbl Takxke yBHJIENH, UTO
3HAYUTENLHOE CHUKCHUE DHEPreTHIEeCKOro MOTEHIINAa B HEOMaronpusTHBIX YCIOBUSX OKPYKAIOIIEH
cpenpl (maronoruyeckas peakiys Ha CTpPecC) TOBOPUT O CHIXKEHHUH pPE3EPBHBIX BO3MOKHOCTEH
Oopranusma.

CrnenyromuM HalmiMM [IaroM ObUTa pa3pa0OTKa METOMO0B, HAIMPABICHHBIX Ha YIydlICHUE
aIaliTAllMOHHBIX BO3MOXKHOCTEH oOpraHu3Ma W OOBEKTHBHM3allUs WX C TMoMolbio ["azopaspsaHoit
Buzyanuzanu, mcuxonoraueckoro TeCTHPOBAHUS, KITMHUYSCKUX HAOIOICHHH.

Ucxons u3 Toro, uto “Cosnanue ecmv oKyc nperomienus 6cex dHepeutl, NOCmynanuux 8
Hezo omoec;oay”3 Ha OCHOBE paHee 3alMaTeHTOBAHHONM METOMUKH AyTOreHHO-MenuTaTuBHOU
[Icuxorepanuu (AMII) u onucaHHON paHee CXEMBI SHEPTeTUYECKOT0 B3aMMOAEHCTBUS YeJIOBEKa C
oKpyxatomieii cpenoii’ 6blma  paspaGortaHa mnporpamma “OCO3HAHHAS JKM3HB”, BKJIIOYAKONIAS
HECKOJIbKO TIOCJIEeOBATENbHBIX CTYNEHEK IUHAMHYECKOrO0 pPa3BUTHSA M aJalTallid YeloBeKa K
CTPECCOBBIM Harpy3Kam.

Hamm HaGofieHus BBISIBIIIM 3aKOHOMEPHOCTb, 4TO Hanbojee ys3BUMa aJamnTallys 4enoBeKa
BO B3auMooTHomeHusAX: “Uemosek-Yemosek”, “Uenorex-IIpupona”, “UenoBek-Bcenennas™.

Tak pand BOCCTaHOBJIEHHMS B3aMMOOTHOLIGHMM MEXIy JIOABMH, K TICHXOJIOTMYECKUM
TpeHUHTraMm, Oblia I00aBlIeHa IPYIOBas ICUXOTEPAINs TyMaHUCTUIECKON HAIPaBICHHOCTH.

Ncunxonoruydeckoe TecTMpoBaHWe rpynnbl "TapmoHua™
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CamovyBcTBME AKTUBHOCTB HactpoeHue

I'PB muarHocTHKa M IICHXOJOIMYECKOE TECTUPOBAHWE IOKA3a0 BHICOKYIO 3(()EKTHBHOCTH
[IPOBOJUMOM IIPOrpPaMMBl.

Jnst peanuzaiii MPaBUIIBHOTO 3HEProoOMeHa ¢ TPHPOJOH, pa3padaThiBaeTcs MpOrpaMma
“Unmorepanus”. [lepBbie pe3ynbTaTbl CBUACTENLCTBYIOT O €€  OJaroTBOPHOM BIMSHUH. B
uccnenopanuu npuHsuid ydactue 10 demoBek. Y 80 % nHaOmromanoch Kak yBemMYeHHE OOMIEi
IJIOIIAIA 3aCBETKU Ha 2-4 THICAYH, TaK U 3HAUYMUTENBHOE YBEIWYEHHE B CHCTEMaX — SHIOKPHUHHOM,
MOYETIONIOBOI M HEPBHOMW, B 0OJIACTH TTO3BOHOYHUKA M IIUPKYJISIIUH KPOBH.

MBI TPOAOIIKUIN UCCIIENOBAaHUS, HAIIPaBIEHHbIE Ha U3yUeHHE SJHEPTeTUKN YellOBeKa, Iociie
TaKMX MPaKTHK, KaK MONWTBA, MaHTpa U Mmeautanvsa. OHH TNPOBOAMIMCH B HAIlEM 3arOpPOJHOM
LEHTpe Ha JTIOOPOBONBIAX, KOTOPHIE B TEUEHHE Yaca WIJIM TPUIIATH MHUHYT BBITIONIHSIN 33JaHHUE 1O
YTEHUIO BCIYX MOJIUTBBI, MAHTPHI HJIH TPUALATUMHHYTHON METUTAIIH.

124



buonocus u Meouyuna — Hayka u Ilpaxmuxa

Mepsas cTyneHbka “TAPMOHUSA” Bropas ctyneHbka “MEAUTALNA”

KoHTponb Mocne TpeHuHra KoHTponb Mocne TpeHuHra

brimo mpoBeneno 160 mccienoBaHus MaibIleB PYK YYaCTHUKOB SKCIIEPUMEHTA JIO U IIOCIIE
npakTUKU. MojuTBa ucciaenoBaiach Ha 33 n00poBosibIlaX, MaHTpa — Ha 37, memuTaims — Ha 15. Jlo
3TOTO OHHM OBUIM 3HAKOMBI TOJIBKO C MPAKTUKONW MEIMTALUH, & C PAKTHKON YTEHHUSI BCIyX MOJHUTBBI
WJIH MaHTPBI HE 3HAKOMBI.

AHanmu3 TPOBONWICS KaK Ha OCHOBAaHMHM W3MEHEHHs OOINEH IUIOmaAnd 3acBETKH, TaK U
n3meHenus ['PB B oTnenbHbIX opranax u cucremax. Tak npu monutse y 80% y4acTHHKOB IMOTEHIIHAI
yBenuumics Ha 2-6 teicaun, a 20% — ymensiunics Ha 1-4 Teicaun. ManTtpa nana y 72% y4acTHHUKOB
yBenu4ueHue Ha 2-5 teicad, y 20% ymenbinenue Ha 1-3 Thicsuun, a 'y 8% — 0e3 u3menenuit. Ilpu
MEJIMTAIMN Y BCEX HAOIOAAJICS POCT SHEPrONOTeHIAA.

Qbwan nnowanhL JACASTEN

15,04

10,01

0,0 T
MonuTes MaHTp=E Mearanma

Bce wuccrnenyembie IMOCIE€ OKOHYAHWS MPAKTUKHA OTMEYAIH YJIy4IICHHE CaMOYyBCTBUS.
BoNBIIMHCTBO yYaCTBYIONIUX B MPAKTHUKE MOJIMTBBI U MAHTPBI OTMEYAJIH IIOTEPIO KOHTPOJISI BPEMEHH
Y YIUBJISUIACH, KOT/Ia UX MPUXOIUIA MEHSTh.

OTU HCCleNoBaHMS W Pa3pabOTKM OCOOCHHO BaKHBI JUIS JIIOJCH, HMEIOIIHUX BBICOKYIO
CTPECCOBYIO HATPY3KYy.

“... 3auiumumb HeEpPEHOEe BeULeCEO MOMCHO JUWL NCUXUUECKOU IHepzuel. Imo
socCnumanue ncuxuieckoi mepzuu Gydem noonuHHON npoPuiaKmukoi yenosevecmea”.’

JUTEPATYPA:

I'parn Arau Horw, I, (H016ps 6).

Tecruposanue 1o B.boiiko

I'panu Arau Uorwu, 254.

E.Cemenuxun. Ctynenbku k 3n0poBbio, Cuacteio, ['apmonuu. (I'masa IV).
Uepapxus, 190.

N
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G®EHOMEHOJIOTUYECKUI I1IOX0/1 B BUOJJIEKTPOI'PA®IU
KAK OCHOBA ITOCTPOEHUWA TUATHOCTHYECKHX
SAKVIIOYEHNN

CenpkuH B.B., Ymiakos U.B., By6een IO.A.

Tocyoapcmeennviit Hayuno-uccaedosamenvcruti Mcnvimamenvhoitt Mncmumym Boennot Meouyunul
Munoboponvl P, 2. Mockea vvsS31@yandex.ru

CyIecTBYIOINE HAa CETOMHSIIHUMN JIeHb BO3MOXHOCTH ['PB — MeTonma mo3BojISIOT MOTydaTh
pa3iMYHOEe KOJMYECTBO Ta30pa3psiHbIX (PEHOMEHOB TPEOYIONIMX KOPPEKTHOIO —CIIEUAIBLHOIO
aHaJIM3a U UHTEPIPETALINY.

B npaktvke npuUMEHSIOT IBa OTJIWYHBIX U OJHOBPEMEHHO JOMOJHAIOIMX noaxona B I'PB-
rpaduu, KOTOphIe HE MPOTHUBOPEYAT IPYT IPYTY, HO JIHIIb SBISIFOTCS OTJEIbHBIMI CTOPOHAMH OJTHOM
BO3MOXHOCTH — BHJIETh HEMPOSIBICHHBIE (DYHKIIMOHAIBHBIC N3MEHEHHS, HAPYIICHH, KaK OTICIbHBIX
CHCTEM, TaK M BCETo OpraHu3Ma B IIeJIOM. DTH JIBa MOAXOA SIBISIOTCA OTPAKEHHUEM CYIIECTBYIOIINX B
MEIUIMHE KJIACCHYECKOI0 W aJbTEPHATHUBHOIO HAIIPABJICHUM, KAXKJIbI W3 KOTOPBIX HMEET CBOU
OCOOCHHOCTH M OTIHYHSL.

IIepBrlii MOAXOAN — HAXOXKIACHUE KOPPEISIIUHA C CYLIECTBYIOIIMMHM AaKaJEMUYECKUMHU
MOKAa3aTelIsIMU KOHKPETHBIX (PU3MOJOrMYECKUX CHUCTEM OpraHu3Ma. Mcronb3oBaHHE 3TOTO TMOAXO0a
npeanonaraer npumeHenne ['PB-rpadum kak dyacTHOro ciydasi GyHKIIMOHANBHOW JHMAarHOCTUKU B
PSRy APYTUX THarHOCTUYECKUX CUCTEM.

Bropoii — (QeHOMEHONOrHMYECKHA, OCHOBAaHHBIH Ha OOHapy)XCHHHM, W3yYCHUU W
HCIIOJIB30BaHUU B JIUarHOCTUYECKOU MIPaKTHKE «YUCTBIX» OnodNeKTpOrpadUIeCKIX
MPOCTPAHCTBEHHO-aMILTUTYIHBIX MPOSBICHUA KaK CAMOCTOSTEIbHBIX JUArHOCTHYECKHX ()EHOMEHOB,
KOTOpbIC B HEKOTOPBIX CHTYaIHAX OKa3bIBAIOTCS Tropasfo Oojiee 3HAYMMBIMH JJIsl IOHUMaHUS CyTH
MPOUCXOAIIMX B OPraHU3ME IIPOLIECCOB, B TOM YHUCIIE U I TIOCTAHOBKYU aKaJIEMUYECKOTO IMarHo3a.

B mocnennem crmydae pedb HIAET 0 OHMO3NIEKTpOrpaduIeckoM aHaiore CHHAPOMHOIO aHAIIN3A,
HCIIOJIB3YEMOI'0 B BOCTOYHOM MEOULMHE AJI1 IMOCTAHOBKM JMAarHOCTHYECKOIO 3aKIroueHus. SApkum
MPUMEPOM TaKOrO MPUMEHEHHs OHodJieKTporpaduu spisiercss npemiokenHoe [Iurepom Mannenem
CBOE0Opa3HOe OMUCAHUE ra30pa3psaIHbIX n300paxeHui. [1o MOHATHBIM MPUYMHAM YKa3aHHBIN ITOIXO]
HE BCErja yCcTpamBaeT JOKTOPOB KJIACCHUYECKOM MEIULIMHBI, BIEPBBIE CTAJIKHUBAIOIIUXCS C METOLOM
BBI3BAHHBIX OMOIJIEKTPOrpaGuIecKuX CUTHAIIOB.

OpHako TpakTHKa TOKa3bIBaeT, YTO MpPH BCEH «HEaKaJeMUYHOCTH» TaKOro IOAXOoAa B
aHaJIN3e COCTOSIHUSI OpraHu3Ma YeJOBeKa OH JIOBOJIBHO TOYHO OTPAaXKAET CYIIECTBYIOUIHE MPOOIEMBbI
[aTOJIOTHH, €€ CTAAMMHOCTD U IPOrHO3UPYEMYIO IMHAMUKY Pa3BUTHSL.

OcHOBaHHBI Ha  TPAJAMIIMOHHOM TMOAXOAe W  mpuMeHsemMbli B ['PB-merome
(heHOMEHONIOTUECKHI TTOIXO0JT ONIPaBJIaH M COOTBETCTBYET KapTHHE MOJPOOHO cOOpaHHOTO aHAMHE3a,
B KOTOPOM JMAarHOCTUYECKOE 3aKIIOUYeHHE BHIHOCHUTCS Ha OCHOBE OCOOCHHOCTEH Kallo0 IMalueHTa,
KITIOYEBBIX CUMIITOMOB, HX MOJIAIbHOCTEH, BU3yaIbHOTO HAOIIOIeHHS, (YHKIIMOHAIBHBIX MPO0.

BesycnoBHo, panmpHelniee mNpuMeHeHHE OuodyiekTporpaduu TpennonaraeT TOHCK H
HAXOXKJICHUE KOPPENSATOB OCOOCHHO MpH O0CIETOBAHWU CIECIKOHTUHTEHTOB ISl OIEHKH YPOBHS
PO eCcCHOHANTBHOTO 37I0pOBbs M (PYHKIIMOHATIBLHBIX pe3epBoB. OTHAKO HENb3s1 BCIO KUPIHAaHOrpaduio
KaK JUarHOCTUYECKUI MHHOBALMOHHBIN METOJ UCCIEIOBAHMS CBOJUT TOJIBKO K IIOMCKY KOPPENISLUM C
CYIIECTBYIOIIUM M BCEMH MPU3HAHHBIME MTOKA3aTEISIMU (QYHKIMHA OTAEIBHBIX CHCTEM.

I'PB Mmeron umeer mpaBo Ha CBOE JOKa3aHHOE NPAKTHKOW MECTO B sy IMAarHOCTHYECKUX
MOJIXOJIOB U KaK CIIENICTBHIE TPeOyeT HapsIy ¢ MOMCKAaMH KOPPEISATOB € KIIACCHYECKIUMH MOKa3aTeNsIMH
(YHKIMH OTHENBHBIX CHUCTEM U3yYeHHS | HCIONB30BaHUS B JIMATHOCTUYECKOW TPAKTHKE
CaMOCTOSTEIBHBIX OTJEIFHO B3SATHIX JHATHOCTUYECKUX (PEHOMEHOB MMEIOMIMX OTPOMHOE 3HadYeHUE
oco0eHHO B muddepeHiinaibHOi THarHOCTHKE.

BeccopHo, uYTO M4 WX WCHOJIB30BAaHUSA M aJEKBAaTHOM MHTEpIpeTaniuu TpedyeTcs
JIOCTATOYHO JUIUTENbHAA MpakTUKa ucnoib3oBanus ' PB — nonxona.
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VYHHUKaIBbHOCTh HCIIONB30BAHUS «UHCTBIX» Ta30pa3psigHbIX (EHOMEHOB COCTOMT B HUX
YHUBEpPCANbHOCTH, B TOM CMBICJE, YTO HWHTEpIIpeTanys 3Ha4eHUS UX B TONUYECKOH JAMarHOCTHKE,
HaTpuMep, He MEHsIeTCsl K Kakod Obl CUCTeMe MX He OTHOCWIIH. To ecTh OHU OyAyT OTpa)kaTh OIUH U
TOT K€ XapakTep M3MEHEHUI B pa3HBIX (PU3HOIOTMYECKHX CHCTEMax. B HEKOTOpBIX Clydasx OHHU
SIBIISTFOTCS CAMOJIOCTATOYHBIMU M HE TPEOYIOT JOMONHUTENBHBIX HCCIIEeOBAHHIM.

Juarnoctuueckue ' PB-ananoru naTosioruy CUCTEM U OpraHu3Ma B LIEJIOM
(IpuMephl TMarHOCTUYCCKUX OMOo3JiekTporpaduueckux eHOMEHOB)

DeHOMEH «BTOPOT'0 KOJIBIIay deHomeH ACHUMMETPHUH IIATHIX AJIBLEB PYK

e

P Tek .
ﬂ}-';d-.d.iim ¥

KOPPEKIHs

Junamuxka 6uoasexTporpaduyeckoro peHoMeHa B mporecce KOppeKuu

S ¥

DeHOMEH «KOJBI0 cTpecca» DeHOMEH «CKaThIe KOT'THY

[cuxoaMonnoHaIbHBIN cTpecc Tonmueckuii «auarHos)
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IIEPBUYHAA TUATHOCTHUKA COCTOAHUA 310POBbA
METOAOM I'PB — BUOJJIEKTPOI'PA®NN

Cepreen C.C., [Iucapena C.A.

Ompacaesoti Llenmp ncuxonoeuueckux uccreoosanuti, Cankm-Ilemepoype psycho@pgups.ru

The purpose of research was definition of features of parameters GDV - gramme at the persons with
diseases thyroid gland. Results GDV - gramme at healthy and at the persons to the results I'PB - gramme at
healthy and at the persons about results GDV - gramme at hands at the persons with diseases of thyroid gland
has shown heterogeneity in distribution of a field, presence of emissions, breaks, double rings. The authentic
distinctions on parameters are received: the area 3acBerku, breaks, density, fractality, factor of the form, entropy.

Pannss amarHocTrka mpuuHMH JTH0O0r0 3a00ieBaHUsl SBISIETCS IEIECOO0PA3HOW, TaK Kak
IIO3BOJISIET CBOEBPEMEHHO IPUHATH AJICKBATHBIE MEPBI M YBEIMYUThH IIAHCH!I YCIEIIHOIO JICYEHUS.
Jluarnoctuka 3a00J1eBaHUH IIIMTOBUIHOM JKEIE3bl Ha CETOMHAIIHMMA IeHb HE MPEACTABIAET CEPhE3HOM
npobieMbr. OnTUMHU3ANMS TYTH TPOQHUIAKTHKA — OOpalleHHe K CIEHaTUCTy HIOKPHHOJIOTY Kak
MOXHO paHbllle, IPU MUHUMAIILHBIX H3MEHEHHUX B paboTe cucteM opranusma. Ho, k coxaieHuto, 00
9TOM 3HAIOT HEMHOTHE OOJIBbHBIC, M MPH MOSIBICHHH CUMIITOMOB 3a00JIEBaHUS YACTO JIEUATCS COBCEM Y
JPYTUX CHELHAJUCTOB — OT TMHEKOoJora J0 MCUXHaTrpa. JTO CBI3aHO elle M C TeM, YTO HEKOTOphIE
CUMIITOMBI, TaKuU€ KaK JIOMKOCTb BOJIOC, IIOTEPS B BECE, Pa3lpa)kKUTEIbHOCTb, YIANOK CHI U
COHJIMBOCTb, MHOTHE >XEHIIMHBI, a UMEHHO OHM B OONbIIEH CTeleHH CTpajgaroT 3a00NeBaHHUSIMHU
IIUTOBUTHOM JKeJe3bl, OOBSCHSIOT YaCTO OBITOBBIMH ITPUYMHAMH.

Lenpio HACTOSIIETO HCCIENOBaHUS OBUIO ONpeielieHne BO3MOXXHOCTH MPEBEHTHBHOM
JMAaTHOCTUKW  HapyIIeHHH B paboTe MMTOBUAHOW Kele3bl ¢ TOMOIIBI0 METoJa Ta3opaspsmaHoN
BU3YyallU3alluy, BbllleNieHne ocoOeHHocTel nmapamMerpoB ['PB - rpamm, KOTOpbIe MOTYT BBICTYIATh Kak
JIMAaTHOCTUYECKUE IPU3HAKH JJAHHOTO 3200JICBaHHUS.

st KOMIIBIOTEpHOM peructpaumu u a"anusza ['PB — rpaMM ucnonb3oBajics OporpaMMHO —
anmapaTHblil komrieke «['PB Kamepay». Cratuueckast ceemka I'PB - rpamm npoBoauiace B pexume
peructpanuu «0e3 ¢uiabTpa» U «¢ (GuiabTpom». KommbrorepHas 00pabOTKa MOJYYSHHBIX JIaHHBIX
BBINOJHAJIACH C MOMOUIBI0 porpamMmsbl «I PB-miporieccopy.

UccnenoBanus nmpoBoauiuck Ha 6aze OtpacneBoro LleHTpa MCHXOIOrHYeckuX UCCe0BaHUH
B paMKax MPOBEIEHHS Kypca KpaTKOCPOYHOH peaduiIuTannu nepconaia. beumm Boienens! 40 genoBek
(TONBKO KEHIIMHBI, Bo3pacT — oT 35 no 50 jer), u U3 HUX cHopMHUpPOBaHBI jABE TpyHIbl — 10 20
yenoBeK. llepBast rpymnma - HOpMaTHBHAsl, NATOJOTHUS JKEIE€3bl OTCYTCTBYET, M BTOpas Ipynma - ¢
3a00eBaHusl MMTOBUAHON Jkene3bl. Hozomormueckue ¢opmbl 3a0oleBaHWN HE YUUTHIBAIMCH. Kak
HajJu4yue, TaKk M OTCYTCTBHE MAaTONOTHM JAHHOTO OpraHa OBUIM TMOATBEPKIACHBI METUITMHCKUMHU
obcnenoBanusaMu. Hammune qpyrux coMaTn4eckuX XpOHUYECKUX 3a00JIeBaHUIA HE yUUTHIBAIIOCH.

Hnst ananmmza mapamerpoB [PB - rpamm Obul BBIOpaH COOTBETCTBYIOIIMI KaHAIY CEKTOD
Oonpmioro naneia. Ha pucynke 1 (a, 0, B) mpeacTaBieHbl MPUMEPbl 0COOCHHOCTEH KapTHHBI OIS,
noctpoenHoro 1o ['PB - rpamMmmam v ¢ HapyieHussMu pabOTHI M TOBUIHON *kene3bl. Ha pucynke 1-
a, TIe TMpeicTaBieHa oOINas KapTHHA TIONSA, BUIHBI BBIOPOCHI CIpaBa W ClieBa Ha YpOBHE
pacIoNoXeHUs IMUTOBUIHON Keme3bl (CEKTOp OOINBIIOTO Majblia JIBOH U MPaBOH PYKH).

[IpakTH4ecKH y BCEX UCIBITYEMbIX, UMEIONMX JUAarHO3 3a00JIeBaHUs IUTOBUIHON KeJe3bl B
cexkropax I'PB - rpaMM cOOTBETCTBYIOIIMX JaHHOMY OpraHy, BBISBISUINCH BU3yallbHbIE U3BMEHEHHS B
pacmpeneneHuy TOoNs, BHIOPOCHI MPEBBIMIAIONINE OOIMUH KOHTYp, JIBOWHBIC KOJbIIA, Pa3phIBBL,
OT/IENIBHO OTCTOSIIINE BBEIOPOCHI, YTO B OCHOBHOM COYETAJOCh C HEOTHOPOJHOCTBIO pacrpe/eNeHHUs
nonst (puc.1-6 u 1-B). O1Tn n3MeHeHus Oolee BeIpaxeHsl pu cbeMke [PB - rpamm «c GuiabTpom».

CpaBHuTeNnbHBIN aHanmu3 Mokazareneil I'PB - rpaMM AByX rpymnm mokasani, 4To CYHIECTBYIOT
JIOCTOBEPHBIE PA3IMYMS MEXITYy HOPMATHUBHOM IPYIION 3J0POBBIX M IPYIIION, UMEIOLICH Pa3IndHYIO
MATOJIOTHIO IIUTOBHIHOW >kene3bl. (OCOOCHHOCTH TOKa3aTelled y JIWI, HWMEIOIIUX MAaTONOTHIO,
3aTparvBarOT TAKUE XAPAKTEPUCTUKU SHEPrO3MHUCCHOHHBIX IIPOLIECCOB KAK «IUIOLIAIbY, «Pa3phbIBbD»,
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«GIPKOCTBY, «IUNTOTHOCTBY, «PPaKTaIbHOCTEY, «KOI(DOUIUEHT QOpMBDY, «dHTponHs» (Tadm. 1). Pazmiuuus
MoKazaTesiell UMEIOTCS KaK B PeKUME CheMKU «0e3 QHIIbTpay, TaKk U B PEKUME ChEMKH «C (QHIBTPOM.
JloCTOBEpHBIX pa3IMuUii OKa3aJioch OOJbIIE IPU PESKUME ChEMKH «0e3 ¢uiabTpay. [lpu 3TOM
HEOOXOIMMO 3aMETHTh, YTO OTKJIOHEHHS OT HOPMBI B COOTBETCTBYIOIIEM CEKTOpE, TaK Ha3bIBAEMBbIC
«TPEBOXKHBIE TIPU3HAKI (pHcC. 1), TOCTATOYHO JIETKO OMPEAEISIIOTCS «HEBOOPY>KEHHBIM TJIa30M».

PesynpraTel cpaBHUTENpHOro aHanu3za [PB - rpamMm KeHIUMH, MMEIOIIMX IaTOJIOIHIO
IIUTOBUAHOM Kee3bl M KEHIIMH, He UMEIOUINX €€, NOKa3alH, YTO B TPYIIe C JUarHo30M KapTHHA
MoJIsl, 32 CYET M3MEHEHHH B COOTBETCTBYIOIIEM CEKTOpE OONBIIOro Masblia MPaBoOd M JEBOH PYKH,
UMEET CBOM OTJIMYUTENbHBIE OCOOCHHOCTH, KOTOphIE MOTYT BBICTYNATh KaK JMArHOCTHYECKHE
MPHU3HAKU JUISL 3TOM rpynibl 3a0oneBanuid. Cle0BaTeIbHO, PU BBISABICHUH JAHHBIX «CIa0BbIX 30H» C
MOMOIIBIO METOJIA Ta30pa3psIHON BU3YallU3alld MOXHO PEKOMEHI0BATh JIabHElIee o0ciejoBaHne
[0 CTaHIapTaM KIMHUYECKOM JMarHocTUkd. B oTHomeHuun camoro meroaa ['PB HeoOxomumo
OTMETUTH €ro MEepCrHeKTUBHOCTh B IUJIaHE IMPEABAPHUTENbHON IHATHOCTUKU HApYIIEHWH OTIENbHBIX
OpraHoOB U CHCTEM OpraHu3Ma.

Tabnuna 1. Cpenaue 3nauenus ['PB moka3zateneil B rpyrie 3JJ0pOBbIX U C JHArHO30M HApYIICHUS
paboThI IIUTOBHIHOM JKEIIE3bI.

Cp. 3nauenue Cmanoapmmuoe Cp. 3nauenue Cmanoapmmuoe
IMoka3aTenu (c ouacnosom) | omkioHeHue (6e3 ouacnosa) OMKJIOHeHUe

[Tnomans (Hopm.)* 3,073 0,89 2,55 0,23
PaspeiBpr** 0,054 0,1 0,002 0,08
ITmorHOCTE* 0,466 0,12 0,565 0,007

Koad. hopmer** 96,30 1,399 23,0 2,7
®dpakTaabHOCTh* 28,27 1,029 32,08 1,02
DHTponus* 2,49 0,76 0,3 0,51

* - TOCTOBEPHOCTH Pa3JIMuMii M0 KpuTepuio Buiikokcona Ha yposHe p < 0,05.
** _ TOCTOBEPHOCTH pa3iIUuuil Mo Kputepuo Brikokcona Ha yposHe p < 0,001.

WY L e

'e'l-‘x‘!?:. 3

7 i\ﬂ.

a) oOIast KapTuHa OIS, 0) I'PB - rpamma 1L; B) I'PB - rpamma 1R

Pucynok 1. [Ipumep kapTHHBI TIOJIS Y JIMII C HAPYIIEHUSMH PaOOTHI IIUTOBUAHON JKEJIE3bL.
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KOMIIVIEKCHOE PEJIAKCAIITMOHHOE B/INAHUE HA
IICNXOPU3NOIO'MYECKOE 1 9HEPTETUYECKOE
COCTOAHUME YEJIOBEKA

CepreeB C.C., AebeneBa K.A.

Ompacnesoti Llenmp ncuxonocuueckux uccie008anull psycho@pgups.ru

In the modern world in conditions of stressful influence of an environment on the man the increasing
urgency is got by methods of fast restoration of the spent forces, opportunity of rest. On the basis of the branch
centre of psychological researches were developed relaxation programs allowing in short term to remove a
voltage, weariness. The complex research of efficiency of influence of the given programs on the man was spent.
Is revealed, that there is a decrease of a psychological voltage, the normalization of parameters of activation,
uneasiness, decrease of a muscular tone, that in aggregate speaks about harmonization of all processes of
organism and its condition as a whole.

B coBpeMeHHOM MHpE, B YCIOBHUSAX BO3PACTAIOIIEr0 CTPECCOBOIO BO3AEHCTBUS OKpYKaroUIe
Cpelbl Ha YejIOBeKa, YBEIMUCHUS TEMIIa JKM3HH BCE OOJBIIYIO aKTYalbHOCTh MPUOOPETAIOT METOIbI
OBICTPOr0 BOCCTAHOBJICHHUS PaCTPavYCHHBIX CHJI, BO3MOXKHOCTD OT/bIXa, PEJIaKCaIUH.

Ha ©6a3e OrtpacieBoro IleHTpa TICHXONOTMYECKUX  HCCIEAOBAHUH  pa3pa0bOTaHBI
peNnaKcarioOHHbIC AHTHCTPECCOBBIC BUICOMIPOIPAMMBI, MIO3BOJISIONINE B KOPOTKHM CpoK (HE Oonee 15-
20 MUHYT) CHATH HaNpPsKEHHE, YCTAIOCTh, TAPMOHHU3UPOBATH COCTOSHUE YETOBEKA.

bruto mpoBeNeHO MOWIOTAXKHOE HCCIENOBaHWE, IENIbI0 KOTOPBIX SBUJIACh  OIICHKA
3G (GEKTUBHOCTH BO3ACHCTBHA pa3pabOTaHHBIX HAMU MPOrpaMM Ha TCHXO(HU3HUOJIOTHYECKOe
COCTOSIHHE YEJIOBEKA.

B kadecTBe perucrpanuu IMCUXO(MU3UOJOTHYCCKUX HW3MCHEHHH B OpraHu3Me YeIOBeKa
HCIIOJIB30BAJIHCH:

1. Meron razopaspsunoii Bmsyanmsaiuu ([PB Ouosnextporpadus). Cpremka I'PB-rpamm
OCYILECTBIISIACH JI0 U TOCJTE PEeNaKkCallMOHHOTO ceaHca. AHANIW3 JaHHBIX MPOBOIWICA C ITOMOIIBIO
IporpaMMBbI «AKTHBAITUS. JlocTOBEpHOCTh  pa3Iuuuit OLIEHMBAJIaCh ~ C  [OMOIIbBIO
HemapaMeTpUIecKoro Kputepusi Buikokcona.

2. Meron usmepenus koxkHo-ranbBanndeckoil peakuuu (KI'P). Crem maHHBIX MPOBOAMICS B
TEUYCHHE BCEro ceaHca ¢ momoiupio npudoopa Thought Stream, npeaHasHAYEHHOrO IS MPOBEICHHS
M3MEpEeHN TOHYANIIMX M3MEHEHUH B MPOBOAMMOCTH KoOXxH. [IpuMeHeHue mnpubopa mo3BoiseT B
peaJIbHOM BpeMEHHM Ha [UCIUIEC MOHUTOpa Mo TpaduKkaM OTCICKHMBATh pPEaKIMH OpPraHu3Ma, a
MMEHHO HampsbKeHHe U pacciabieHue.

3. Merox peructpanuu siekTposnnedanorpaMmbel (3917). B TeueHue penakcaliOHHOIO
ceaHca M3MePsETCs BhIPaKCHHOCTD alibda-puTMa Ha DI UCIBITYEMOro, OTBEYAOIIEIO 32 COCTOSHHE
«pacciabiieHHOro 00apCTBOBaHUS». Takke MPOBOAMJIOCH HENPEPHIBHOC HM3MEPEHHE TEMIICPATyphI
Tena wucnbiTyemoro. Ilokazatemun D37 W TemmepaTypsl PETUCTPUPOBAIUCH C  ITOMOIIBIO
peadMIMTAMOHHOTO Ncuxopu3nonorndeckoro komiiekca «PEAKOP.

OoOpabotka nmanHbix 1o KIP mokaszama 3HauuMble HM3MEHEHHSI CONPOTHUBIICHHUS KOXHU
HCIIBITYEMBIX B IIPOIIECCE MMPOCMOTPA PEaKCAIMOHHBIX ITPOTPaMM.

KoxHo-ranpBaHmdeckass  peakius  HampsSMyl0  CBf3aHa C  H3MEHEHHEM  YPOBHS
MCUXO(PU3UYECKOTO COCTOSHUS YEJIOBEKa, T.C. MOTOK MBICICH, YYBCTB M HACTPOCHUH H3MEHSET
CTCIECHb HANPSDKEHHOCTH WM PacciabieHHOCTH COCTOSHHUS opraHu3Ma. Kak BuaHO Ha rpaduke
(puc.1.), KOTOpPBIH ABUIICA TUIUYHBIM Ui BceX oOcnenyembix, kpuBas KI'P moka3siBaer yBennuenue
COMPOTHUBIICHUS KOXH, YTO COOTBETCTBYET COCTOSHUIO PacCIaOICHHOCTH, CITOKOHCTBUS.

B pesynbrare M3MepeHHs TEMIIEpPaTyphl Teja HCIBITYEMbIX OBbLIO BBISBJICHO, B TCUCHHH
ceaHca TeMIlepaTypa IOBBIIIAeTCsS B cpemHeM Ha 1,7-2°C, 4TO CBHUICTEILCTBYET O pacciaadieHHH
MBILIEYHOT 0 TOHYCa YeJTOBEKa.
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HccnemoBanus mokasaid, 4To 1Mo JaHHEIM OO 3HaYMMBIX M3MEHEHMI He HaOmoganocs. Tem
HE MeEHee, OTMedYanach TEHJICHIUS K YBEIWYCHHIO MOIIHOCTH aibha-putMa Ha DOI HCHIBITYeMBIX
ocyie BO3AEHCTBHUS MPOrpaMm, YTO TOBOPUT O CHUIKEHUU aKTUBAIIUH U HATIPSKEHMUS.

Ananu3 pesynbtaToB [PB - Owuosnekrporpaduu 1mokaszaj, dYTO IMOCIAE MPOCMOTpa
penakcalMoOHHOM TMporpaMMmbl JIOCTOBEpHO u3MeHsieTcss mnapamerp [ PB-akTtuBanuss B CTOPOHY
MOHWKEHUS, HOpMaU3aliK (CpelHee 3HAa4YeHHE MapaMeTpa 10 PeIaKCallMOHHOTO BHJEO CeaHca -
5,23, mocine - 3,16), 4TO TOBOPUT O CTAOMJIN3ALIMHU IICHX03MOIIMOHATIBHOIO COCTOSHUS YETI0BEKA.

Tarxke OBUIO TPOBENICHO CpaBHEHHWE BIMSIHHUSA PENAKCAIIMOHHOW BHJIEO MPOTPAMMBI C
HaIpaBJIEHHBIM BO3CHCTBHEM I[BETOBOT0 TIOTOKA M apPOMAaTUYECKHX BEIIECTB Ha COCTOSHHE YEIOBEKa
(ucmonb30Bascs IIBETOBOI MOTOK CHHEro CIEKTpa M B Ka4ecTBE apoMaTH3aTopa - JaBaHza). Ha puc.2
MIPECTABIICHBI OJTyYE€HHBIE PE3YIbTATHI.

Ha numarpamme BHAHO, 4YTO TOCie BO3JEHCTBHUA ILIBETOBOIO IIOTOKA M apOMaTHYECKOTO
BeleCcTBa cpeaHee 3HadeHwe mapamerpa [PB-aktuBammm takke mnonmkaercs (mo 3,41 u 3,62
COOTBETCTBEHHO), IIONajas B Jauana3oH «HOpMb» (0-4), 4YTO TOBOPUT O IEIECOOOPa3HOCTH
OCYIIIECTBICHHSI KOMIUIEKCHOTO BO3/ICHCTBHUS HAa aHAIH3aTOPHI YEIOBEKA.

[lo pesynbraTam mpoBeAEHUS HCCIECNOBAHUS MOXHO CHEIATh BHIBOABI 00 3(ddekTHBHOCTH
MPEeUIOKEHHBIX ~ pEeTaKCallMOHHBIX  MporpaMM H  MerogoB.  KowmiekcHoe — Bo3neiicTBHE
CIEMATN3UPOBAHHBIX BUAEO IMPOrPaMM, I[BETOBOTO IOTOKA CHHEro CIEeKTpa M apoMaTu3aropa C
penakcupyommM  3p¢GeKToM  00SCIICUUBAIOT  IMOJIOKUTEIbHBIC HM3MEHEHHMS HE TOJIBKO Ha
TICUXOJIOTMYECKOM, HO TaKKe Ha JHeprerndeckoM u (usnoiorundeckom yposHe. [Ipoucxomut
CHU)KEHHE  HEPBHO-TICUXMYECKOTO  HAaNpsDKEHHs, HOpMaju3alus  [apaMeTpoB  aKTHBAalWU,
TPEBOXKHOCTH, CHH)KEHHE MBIIIEYHOI'0 TOHYCa, YTO B COBOKYITHOCTH TOBOPHUT O TapPMOHH3AIMH BCEX
MIPOIIECCOB OPTaHM3Ma U COCTOSHUS B IIEJIOM.

536K S —— R—

1.19M |
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Puc.1.Tunmunoe u3menenne nokasarenss KI'P B Teuenne ceanca.

Hopma (0-4)

jile] Buaeonporpamma LBeT apoma

Puc.2. V3amenenue cpennero 3HaueHus napamerpa [ PB-aktuBanus. (p < 0,05) mon BIUSIHUEM pa3IHIHBIX
CTUMYJIOB.

131



IX Meoswcoynapoonwiii Konepecc no buosnexmpozepaghuu

I'PB BUOJJIEKTPOT'PA®UNA 11 TEPAIINA B KOMIIVIEKCHOM
JIEHEHNUU KOMIIBIOTEPHOI'O SPUTEJIBHOT'O CUH/APOMA

TymanoBa A.A., IToBap B.A., Bepe3una T.K., Yautypua H.

Couunckuii punuan poccuiickoz2o yHugeepcumema Opyicobl HApoO08, HAYUHO-UCCIe008AMENbCKULL YEHMD
«DKonozul u 300pP0BLA YEN0B8EKAN.

pfu@sochi.ru, nic-eco-healtch@mail.ru, tymanova@mail.ru.

BBenenue

B Poccun okoo 20 MITH. YeNoBeK SIBJISTIOTCSI TIOIb30BATEISIMU TTEPCOHATBHBIX KOMITBIOTEPOB.
MaccoBoe BHeIpeHHEe KOMIBIOTEPHON TEXHUKH BO Bce cepbl COBPEMEHHOrO O0IIECTBa MPHUBEIO K
HOBOW CONMATBHO-9KOJIOTHYECKON ¥ MEIUIIMHCKOM npodnieme. Jlo 94% monb3oBaTeneit KOMIBIOTEPOB
HCIIBITBIBAIOT YPE3MEPHBIC 3pPUTCIbHBIC HArpy3ku, I[IPUBOAAINNE K Pa3BUTUIO KOMIIBIOTECPHOI'O
sputensHoro cunapoma (K3C), a cpeactBa CBOGBPEMEHHOIO BbIsBICHUsS M peabminrtaiuun K3C —
peasibHOM MPOOJIeMbI COBPEMEHHOI'O 00IIIECTBAa OTCYTCTBYIOT.

[MoMumo »TOro HapacTrarolie 3KOJIOTHYECKUE W CONUAIbHO-)KOHOMHUYECKHE MPOOIEMBI
o0IIlecTBa JKECTOKO OTPA3WIIMCh HAa 3JI0POBbE POCCHSIH, PE3KO YBEIWYHMB TPOLEHT M TSDKECTh
3a00JIeBaHUI COCYJMCTOH, DHJOKPUHHOH W HEPBHOW CHCTEMBI. JTO MPHBEIO U K YBEITHYCHHIO
COOTBETCTBYIOIIMX I1a3HBIX 3a0o0neBannii. OCOOEHHOCTh MAaTOIOTHYECKUX COCTOSIHUN OpraHa 3peHHS
3aK/IF049acTca B TOM, 4YTO 60JII)IHI/IHCTBO M3 HHUX IIPU IMO3OAHCEM BBIABJICHUH, IPUBOAAT K CJICIIOTC.
CrnenoBaTenbHO, HEOOXOAMMO WX TPOTHO3UPOBATh M MPENyNpeXIaTh M, TOrJa, MO MHEHHUIO
crienuanucToB, B 90% ciydaeB 3TH 3a001€BaHUSI MOXKHO TIPEIOTBPATHTb.

Kak mokasanu mpoBeleHHBIC paHee WCCIENIOBaHMSA, HENb3s paccMaTpUBaTh  TJIa3HBIC
Mpo0JIeMBbl OTACIBHO OT O0IIMX MpoOsieM. HeoOXoauM KOMILIEKC MEpONpHUATHH, 00eCeunBatOmrit
CHID)KEHHUE, KaK MPOILCHT 3a00IeBaEMOCTH, TaK W IPOLICHT CIA0OBHUIAIIMX M cienbiX. CyIIecTByeT
nmpsaMas B3aUMOCBA3bL MCEXKIAY COCYIUCTBIMH WM SHIAOKPUHHBIMU 3360HeBaHI/I$IMI/I, Ppa3BHUBAOIIUMUCA
BCJIEZICTBUE MHUKPO3JIEMEHTO30B, C OJHOW CTOPOHBI M IJa3HOM naTtojorued - ¢ apyroul. Ilpm stom
MOYTH OTCYTCTBYET TaK HeoOXOomuMas CHUCTeMa JMCHaHCEpU3alllH, a CYIIECTBYIOIAs KpaliHe
ycrapena 1o ¢popme u Tpedyer cpouHoi pedopmbl. Heo0X0auMo BHEIPEHUE KOMILIEKCHOW CHCTEMBI
OXpaHbl 3peHus, ais oOecreueHus paHHEH peadMIMTAMKd BO3MOXKHBIX HapyIIEHHH 3peHus,
CBSI3aHHBIX C 9KOJOTMYECKMMH (DakTOpamu, YTO M SBJISACTCS OJHOM M3 OCHOBHBIX 3amau CDOPYJIH
HUII «Dxonmoruu u 30pOBBS YEIOBEKAY.

I[IpumeHsieMble METOIbI

B mocnenaue TOmBl  KOMIUIEKCHOE HCHONB30BAHUE PA3IMYHBIX METOJOB B KIMHUYECKOH
MPAaKTUKE CTall0 OCHOBOIONATAIOMIMM. B CBSI3M C OTHM MENBIO HAIIETO HCCICIOBAHHS SBHIIOCH
n3yueHne 3PQPEeKTHBHOCTH CaHATOPHO-KYPOPTHOH peadHIuTalui 3a00JIeBaHHM TI1a3, TJIe BO3MOXKHO
coveTaHHOE MPUMEHEHUE PA3INIHBIX METOZ0B 00CIIEIOBAHNUS M COTTIACOBAHHOTO JICUCHUSI.

B KOMILJIEKC CaHATOPHO-KYPOPTHOM peaOuauTalMu OONBHBIX C 3a00JICBaHUSAMHU TJia3 ObLIM
BKJIFOUCHBI BCE 3TAIbl HEOOXOAUMOr0 00CICIOBaAHMUS:

no oQTaabMOJOTHH - BH30OMETpUs, OWOMHUKPOCKOITUS, TOHOMETpPHS, ONpenecHe
pedpaxiym, BeToBas KAMIUMETPUS, OPTaTHBMOCKOIIHS;

M0 CONMYTCTBYIOUIUM 3a200JIEBAHUSAM - KOHCY/IBTallUM  TepamneBTa, KapAuoIora,
9HJIOKPUHOJIOTa, HEBPOIIATOJIOr'a;

AUATHOCTHKA - HCCIEAOBaHUS OOmMMX W OWOXMMHYECKMX IIOKaszareliell  KpOBH,

¢ynkumonaneHas u Y3U - nuarnoctuka, Ouope3oHaHcHas nuarHoctuka, [PB Guosnekrporpadus,
WCCIIeIOBaHUS HA MUKPOIJIEMEHTO3BI H JIp.

B komrmuiekc yiedeHus: ObUTH TaKkKe BKIFOUEHBI KaK 0(TaIbMOIOTHUYECKHE MECTHBIE METOJBI
(IBEeTO-MarHUTHAS CTUMYJISIUS, SJICKTPOCTUMYJISIIINS, JIa3epHO-MEIUKAMEHTO3HAs CTHUMYJISIUS,
BU3HOTPCHUHTH ¥ Jp.), TaK W COOTBETCTBYIOIIME COMYTCTBYIOIIMM OONIMM 3a00JeBaHUSM
(o3onOTepanua, ['PB ummynecHas Tepamus, Maccax, OHMOpe30OHAHCHas Tepamus, Oapokamepa,
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¢duToTEpanus, apoMoTepanus, MUTHEBOE YOTpeOlieHIe MUHEpaIbHBIX Bo Coun U OanmbHEoTeparnus,
KOpPEKIIXs HapyIICHUI MUHEPaILHOrO 0OMEeHa, MOHOMUHEpaIaMH U JIp.).

Hccnenosanne npooaunock Ha 6aze COPYJIH HUIL] «Dkosioruu U 310pOBbs YEIOBEKAY,
canaropust «OKkTs0pbckuii» U ['opoackoro nentpa no npodunakruke co CITU/] n nHekuoHHbIME
3aboneBanusMu r. COYH, KOTOpBIE OTBEYAIOT CaMbIM BBICOKHM TpPEOOBAaHUSIM I10 OCHAIICHHIO M
MHOTONPO(UIBHOCTH JIe4eOHO-TMATHOCTHYECKOM 0a3bl.

OcoOblii HHTEpEC MO Pe3yAbTaATUBHOCTH IMPEACTaBUIIA TPYIIA MAIUEHTOB ¢ KOMITBIOTEPHBIM
3putensHbiM  cuHApoMoM  (K3C) ¢ mpuoputerHeIM — ucnoib3oBaHMeM — MmerogoB  ['PB
ouosnekrporpaduu u ['PB uMmyabcHON Teparuu.

Meroauka I'PB kommniekca

[epeoie uccnenoanuss ['PB Ouosnextporpadmu y nanmeHtoB ¢ K3C mokazanmm 4éTKyro
KapTHHY YMEHBIICHHUS «aypbhl» M acHMMETPHIO. B CBs3M C 3TUM sl KOPPEKIUH «aypbD» ObLI
npuMeHEH onrcanHblit MeTos ' PB Tepamuu Ha Bce manblibl OMHOBpEMEHHO, B pexkume I mo 32 cek. Ha
Ka)KJIbIe 5 MmayIbIieB JBa pas3a B JAcHb B Teuenue 5-10 nueit. [locne yero mosropsuu I'PB nquaraoctuky.
B pesymbraTe MONy4YHIM TONOXUTENBHBIA 3(PQeKT, OCOOCHHO Yy NAIMEHTOB OTABIXAIONIUX B
cararopud. [ pynmna paboTaromux MalueHToB, KOTopasi BO3Bpallaliach eKEJHEBHO B PEKUM PabOTHI €
KOMITBIOTEpOM, TIOKa3aja MeHee CTOWKHE pe3yibTaThl. B pesynbrare Obu1 orpaboran ['PB xomruiekc
nuist manmenToB ¢ K3C, kotopblit Okl BKITIOYEH B KOMIUTEKCHBIH Kypc iedeHust K3C.

PesynbraThl ucciienoBanui

[Ton HaOMIOACHUEM HAXOAWIOCh 154 malyeHTa, KOTOPhIC Ui CPaBHUTEIBLHOW KIIMHUYECKOM
OIIGHKH OBLTN pa3/ielieHbl Ha JIBE KOHTPOJBHBIC TPYIIIBL: TIepBas rpymma HaomoaeHus (77 JenoBek) ¢
MpUMEHEHHEM B Kypce peabuiutanuu [ PB komiuiekca, Bropas rpymmna - KOHTpPOJIbHas (77 4elioBeK)
6e3 mpumenenus ['PB komruiekca.

[ManmenTsr oboux Tpymnm ObUTM PaBHOMEPHO pAacHpeAcieHbl KaK 0 HO30JOTMYECKHM U
BO3pACTHBIM TpymmaM, Tak u 1o crenenu TshkecTH K3C. Onenka pe3yabTaToB MPOBOJMIIACE IO BCEM
BBIIIETIEPEYHCICHHBIM METOJIaM OOCIIEOBAHUS JI0 - U TIOCIIe JIeueHHs. Pe3ybTaThl peCTaBICHEI B
tabmure 1.

Tabnuua 1. Pe3ynbTathl JJedeHust MepBOi rpymIibl HAOMIOJEHUS 1 BTOPOH — KOHTPOIIS

[IponeHT KNUHIYECKOH [IponeHT KNUHIYECKOH
Ne TpyIIE 3G PEKTUBHOCTH 110 OLeHKE | 3((HEKTUBHOCTH I10 OLICHKE
- TIa3HBIX MoKa3areneit (%) COIYTCTBYIONUX TaTosioruii (%)
[epBas rpynma — HaOMOAEHUS 87 79
Bropas rpynmna - KoHTpons 34 57

Kak BusHO U3 TaOIUIIBI HAMBBICIIUI Pe3yNbTaT KIMHUYECKON 3 PeKTHBHOCTH OBbLT MONy4YeH
B [IEPBOW TpyIIie HAOIIOACHHS Y TAIIMEHTOB C MPUMEHEHHEM Kypca peaOHIIUTAIlUK, YIUTHIBAIOIIETO
WHIUBUAYaJIbHBIA MATOrCHETHYECKH OOOCHOBaHHBIM KoMILIeKe JieueHus (79%), mpuuem Oosee
BBICOKHI MTPOICHT KIMHAYECKOH d((HEKTHBHOCTH OTMEUAETCSI 110 OIIEHKE IITa3HBIX TOKA3aTeNeH.
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Y BTOpOH TpyIIbl — KOHTPOJSI TAaKKE OTMEYAeTcs HEKOTOpoe YIydIlleHHe pe3yIbTaToB
KIMHUYECKOM 3(pPeKTUBHOCTH, HO B O0Jiee HM3KOM MporeHTe (57), mpudyeM 0ojiee HU3KUH MoKa3aTeb
OTMEYaeTcs 1o OIEHKE IIa3HbIX MoKa3aTeneil.(quarpamma 2)

Huarpamma 2

Takum  o0Opa3oMm, CTaHOBUTCS  OYEBHIHON
HEOOXOJJMMOCTh PeaTU3allii B MPAKTHKY, KOMILIEKCHBIX
MeronoB peabmmutanuu K3C ¢ npumenennem ['PB 100

KOMILICKCA. Beicokuit IIPOLIEHT KJIIMHUYECKOU
3G (GEKTUBHOCTH, JIOCTUTHYTHIH TIPU  KOMILJIEKCHOM 80
CaHaTOPHO-KYPOPTHOH  peaOminMTalid  OOJNBHBIX €
XpoHHUYeCKUMH 3a0oneBanusMu U K3C, Mo3BoIUT Takxke Lo
paccuMThIBaTh ~ Ha  TOBTOPHBIE  TIOCEUICHHA | Al -
HampaBlieHHEe  3TOM KaTeropuu OONBHBIX B
CHelHaTU3MPOBaHHbIE CAHATOPHH, UMEIOIINE U TIa3HON 2
npoduiib. IT0, B CBOIO OYepe/lb, MOXKET TOBJIUATH Ha
dbopMupoBaHHe  TaK  Ha3bIBaEMOK «KYpOpTHOM ]

JUCHAHCEpHU3aLMM» [0 JAaHHBIM HaTtonorusMm. Taxxe
MO>KHO peKkoMeH0BaTh BHenpeHnue ['PB kommuiekca kak
Merona npopwiraktukn K3C y rpynm paboraromux u
YYAIIKUXCSl KOMIIBIOTEPHBIX TOJIB30BATENEH.

I — IporneHT KIMHUYECKOH 3P PEKTUBHOCTH MO OIIEHKE IIIa3HBIX Moka3zarenei (%)
[lepBas rpynma - Habmronerns — 87%
Bropas rpynma — konTpons — 34%

II — IpouenT kmuHIYECKOH 3 (HEKTUBHOCTH TIO OI[EHKE COMYTCTBYIOMIMX MaTonoruit (%)
[epBas rpynma HabmoaeHus — 79%
Bmopas epynna — koumpons — 57%

1. IMonomapenko I'.H. ®usnueckue meronsr neuenus //CI16. 1999. 252c.
2. Kopotkos K. I'. OcaoBbl I'PB 6uoanekrporpaduu. CI16: U3n-so CIIGI'TMO, 2001.
3. TymanoBa A.JI. HoBwle TexHomorumn B cdepe caHATOPHO-KYPOPTHOI'O JIEYEHHUS ISl OOecHedeHus

KpYIJIOroIu4HON KypopTHO# oTpaciu ropoaa Coun. Marepuainst HIIC: M3a-Bo «Axanemust EcrecTBo3HaHUSY,
M.- 2005.

OLIEHKA B3ANMOCBA3U ITOKA3ATEJIEN CEPEYHO -
COCYJIICTOM CUCTEMBI C COCTOAHUEM SHEPTETUYECKHUX
MEPHU/INAHOB

Acrpebon FHO.B.

Cankm-IlemepOypeckuil Hay4HO-UCCA008aMENbCKUN UHCIUMYM (U3UYECKOLL KYIbMYpbl

HEJDbIO uccienoBanus sSBISIETCS OIEHKA B3aMMOCBS3U YaCTOTHI CEPACUYHBIX COKpAICHUI
(UCC) wu aprepmanbHoro maBiueHus (AJ) c cocrosHMEM DHEPreTHYECKUX MEPHUIUAHOB,
orpeneNsieMbIM 4epe3 dJIeKTpHUYecKHe mapamMerpbl Ouosnorndeckd aktuBHBIX Touek (BAT). B
COOTBETCTBHH C 1I€/IbI0 OBUIM IIOCTABJICHBI IBEC 3a1a4M:

1. 1.YcTaHOBUTh M 3KCIEPUMEHTAIBHO IMOATBEPAUTh HAIMYHE KOJMYECTBEHHOW B3aMMOCBS3U
mexy nokasarensimMu YCC u A/l u cocTosiHMEeM SHEPTeTHYECKUX MEPUANAHOB;
2. [Toxa3aTh 3HAUMMOCTD BBISIBJICHHOM B3aMMOCBSI3M I 103upoBaHHoM koppekiuu YCC u A/l

OPTAHM3ALIUSI U METOJUKA UCCJIEJOBAHUI
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JIs MOCTYDKEHHWS TOCTaBJACHHOM IeaM ObUlM 00CHeAoBaHBI 145 MYKYMH W KCHIIMH B
Bo3pacte ot 18 1o 45 ner, yCIoBHO pa3feféHHbIC Ha IBE TPYNILL: 10 U nocie 30 neT.

CyIIHOCTh HMCCIIEOBAHUSI 3aKII0Yaiach B OJHOBPEMEHHOM TECTHPOBAHHU O0CIETyEMBIX
JIByMs HE3aBHCHMBIMH METOJaMH: METOJIOM 3JIeKTpormyHKTypHOI auarHoctuku (OI1]) mo Hakatanu
[Nakatani Y., Yamashuta K.,1977; IToptaoB @.I"., 1988], ocHOBaHHOM Ha U3MEPEHUU DJICKTPUUCCKUX
napamerpoB BAT, u TpaauiimontbiM MeronoM usmepenus UCC u AJl. Jlins nonydeHuss 00beKTHBHBIX
PE3YNIBTATOB HCCICAOBAHUS MPOBOAMIINCE B ONMpeNeNEHHBIC Yachl ¢ MHHHUMAIBHBIM pa30opocoM IO
BpeMeHH. B kauectBe penpeseHTaTHBHBIX BAT mCmonp30BaHBl TOUKHM I0aHh Ha KUCTH U cTome. B
KadecTBe uccieqyemoro napamerpa BAT BeIOpaHO BIIEKTPOKOKHOE CONPOTHBIICHUE. B kadectBe
WHCTPYMEHTa MCIOJIB30BaH MPOrpaMMHO—AINIapaTHBIN KOMITJIEKC AJIEKTPOIYHKTYpsl. Ha ocHoBaHuUM
MOJTyYEHHBIX IKCIEPUMEHTAIBHBIX JaHHBIX PAaCcCUUTHIBAJIOCH JIMHEITHOE ypaBHEHHE MHOXECTBEHHOM
perpeccuu BHa Ai=a[0]+a[l] x X [1]+...+ a [24] x X [24],

rae: Ai —pusnonornueckuil 1mokazaTenb CepAeUHO — COCYAMCTONH CHUCTEMBI; 1 - TIOPSIKOBBIH
HoMep mTokazatens; a [0]- cBoOOAHBIN wieH (perynsTopHas KoHcTaHTa); afl]+a[24]-pacuérHbie
3Ha4YCHUS BECOBBIX K0d(ppuIIMeHToB 10 Kaxkaomy Mepuauany; X[ 1] +X[24] — uaMepeHHbIC 3HAUCHUS
anekTpornpoBogHocTH penpe3deHTaTuBHEIX BAT. Ilpu sToM Kaxkaeri mccmenyembrit mokasarens (HCC
n AJ]) mmeer cBoil comarudeckuii mpoduib, a BecoBble KOXDOUIMEHTH MPH MEpUAMAHAX U
peryasaTopHble KOHCTAHTHI OJHO3HAYHO YKa3bIBAIOT HA B3aWMOCBSI3b MEPUIHAHOB C HCCIETyEMbIM
MOKa3aTeeM.

PE3YJIBTATBI HCCJIIEAJOBAHUSA U UX OBCYKJAEHUE

B pesynbraTe MHOXKECTBEHHOT'O PETPECCHOHHOIO aHaM3a pa3paboTaHbl JOCTATOYHO TOYHBIC
(p<0,05) maTtemaTuyeckue monenu, onuckiBatomue nokaszarenun YCC u AJl B HOpME W MMAaTOJIOTHH
pazaensHO JUISI MYXKYMH W OKEHIIMH uepe3 3JIeKTPONYHKTYpHble 3HadeHus mnapamerpoB BAT.
Pasznmuyus B Bo3pacte okazannuch HECYIIECTBEHHBIMU.

[Tpu UCC B HOpME:

st myxarH YCC =72 -12GIn+18Cn-20F np + 18 TR mp (Rsq=0,7)
qutst skeHH YCC =64+ 10Cnop- 13 En+8 Gl n+5 VB mp, (Rsq=0,6)
[pu YCC < 60 yn/mun (Opamukapams):

utst myxarH YCC =70—-7 VB -3 Pmp -4 R np, (Rsq=0,7)
qutst skeHH YCC=40-10Cn-5MCan+ 11 Gl i, (Rsq=0,6)
[pu YCC > 90 yn/muH (TaxuKapaus):

utst myxarH YCC =65 + 18 RP - 10 F - 6 GI mp, (Rsq=0,7)
qutst skeHiH YCC=115-31 TRop—-30Rop+20GIla—-11F i, (Rsq=0,6)

rae: P, GI, E, RP, C, R, MC, TR, VB u F — Mepuauansl JErkux, TOJICTOrO KUIICYHUKA,
KeylKa, cele3éHKH, ceplia, MOYeK, Mepukapla, TPOHHOro o0OrpeBartells, >KEIMYHOro IYy3bIps |
TIEUYEHH COOTBETCTBEHHO; J1 U TP — JieBast (sH) | mpaBasi (MHb) BETBH MepuanaHa; Rsq — ko duiument
JIOCTOBEPHOCTH MaTeMaTH4eCKON MOEIH.

AHANOTMYHO TONYy4YeHbl MaTeMaTHYeCcKHe MOJEIM  B3aMMOCBSI3eH  MEpPHANAHOB C
MOKa3aTeNIMU CUCTOINYECKOT'0 U AMACTOTUIECKOT O 1aBJICHMS.

3AK/IIOYEHUE
1. Ha ocHoBaHMHM YCTAQaHOBJICHHOH 3aBHCUMOCTH pa3paOOTaHbl MaTeMaTWYecKue MOJIENH,
MO3BOJISIIONIHE C BHICOKOH CTENEHBIO JIOCTOBEPHOCTH MOIYYUTh HHPOPMAIMIO O BIUSHUH Pa3InIHBIX
MepuananoB Ha rmokazatenu YCC u AJl B HOpME U TaTOJIOTHH.
2. 3Has MepuauaHbl, peanbHO ydactBytomme B peryimsamun YCC u AJl, a Takxke BecoBble
KOO (DUIIMEHTBI, PEryIATOPHBIE KOHCTAHTHI M 3HAKM KX PETYISTOPHBIX BIUSHHH, MOXHO
OCYIIECTBIISITh TIporHo3upyemyto kKoppekmuio YCC u AJl myréM 103MpOBaHHOTO BO3IACHCTBHUS Ha
onpenenEHHbI MEpUAMaH M3BECTHBIMU criocobaMu  peduiekcoTepaniu  (HampuMep, TOYEYHBIM
Maccaxkem).
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Hupopmayuonnvie Acnexmor Coznanus

CPABHUTEJ/IbHAA XAPAKTEPUCTUKA AKTUBHOCTU 1I10JI4
YEJIOBEKA METOJAMM I'PB 1 1IBC

“EropoB B.B., "[aBuramBuau T.P., ""TloctHukoBa O.A.

*Mockoeckas 2ocydapcmeeHnas akademusi 6emepuHapHoil meouyurvl u ouonrocuu um. axao. K.U. Ckpsaduna,
**Unemumym npobnem ynpasnenuss PAH um. B.A. Tpanesnuxosa, ***Uncmumym nosviuenus: Keamu@ukayuu
Vnpaenenus meduxobuonozuueckux u sxcmpemanvhvix npoonem Munzopasa PP

kaf _chimii@mgamv.ru

The activity of human palms’ emission has been measured using the method of Gas Discharge
Visualization (GDV according K. Korotkov). Besides, seeds’ germination power (SGI, according the method of
V. Egorov) of barley’ sprouts were evaluated. Satisfactory correlation between intensities of fingertips’ radiation
areas and SGI was found. The latter represents the “index of field” that is calculated as deviation of germinating
power and that of roots’ growth from mean values. It is demonstrated that results acquired using methods of
GDV and SGI are in good agreement (75%) with data of electric acupuncture according Foll in the modification
of Ju. Gotovsky. This method of acupuncture (EAW) is gaining popularity as the method of human field’s
measurement.

Ousznueckue TOMI W HM3AYyYEHUS  OPraHU3MOB  HMEIOT  Pa3IMuHyI0  IPHUPOIY
(37IeKTpOMAarHUTHBIC, AaKyCTUYECKHWE, TPABUTAIIMOHHBIC, TIOTOKM  DJIEMEHTApHBIX  YaCTHIT).
HampsbkeHHOCTE  OnpenereHHBIX MOJIEW B PAa3IMYHBIX JHANa30HAX YacTOT MOXKHO  H3MEPHUTh
ITOCPEICTBOM KOHKPETHBIX (PU3NYECKUX METOA0B. BMeCTe ¢ TeM ¢ MpaKTUYEeCKON TOUKH 3peHus Oosee
Ba)KHOU MPENCTABIACTCS, BO-TIEPBBIX, BOZMOKHOCTh COOTHECCHMSI HAIIPSKEHHOCTH TIOJISI OpraHu3Ma B
Pa3HBIX TOYKaxX C COCTOSIHMEM COOTBETCTBYIOIIMX OPraHOB M TKaHEH W, BO-BTOPBIX, OMOIOrMYecKas
AKTHBHOCTb TAKHX IOJICH, BO3MOKHOCTh OECKOHTAKTHOTO BO3/ICHCTBHS OJHUX OPTaHU3MOB Ha JPYyTHE.
[TepBoe nmMeeT 3HAYEHHUE TSI TUATHOCTUKHM COCTOSHUS OPraHU3Ma, a BTOPOE — JJIsi BO3MOXKHOCTH €TI0
HOpMAJTM3AI1H B TUIAHE KOPPEKIIUH U JICUCHUS.

CoBpeMEHHBIM, XOTS IIOKa M HE IPU3HAHHBIM OQPHUIIHAILHOW MEIUIIMHON, METOJI0M
JTUATHOCTUKHM YEJIOBEKA II0 COCTOSHHIO €r0 BHEITHErO IIOJIA SBISICTCS METOA Ta30paspsiIHOM
Busyanuzaimu nonei (I'PB), ocHoBanHblil Ha 3¢ dekre C. Kupmman — cBeYeHUM OpraHOB M TKaHEH B
CBY nonsx [2]. Hamu paspabaThiBaeTcsi METOJ ONPEACICHUS OHOJOTHYECKOro JCHCTBHS
CBEPXCIA0bIX (PU3NYCCKHUX MMOJICH M M3JIYYCHUU 0 MX BJIMSHUIO Ha SMOPHUOHBI PACTCHHM — CEMeEHa,
IIyTeM H3MEpeHus IoKazaTeliell ux Bexokectd mocne Bozzaeicteus (meronm [IBC) [3]. Ilembro
HACTOAIICH pabOThl SBJISCTCS CPAaBHHUTCIBHBIN aHAIW3 IOKa3aTelIeH, IONYYEHHBIX YKa3aHHBIMH
METO/JaMH, a TakKXKe PACCMOTPEHHUE MX IUATHOCTHYECKUX BO3MOXKHOCTEH ITyTEM COOTHECEHHS C
JaHHBIMU HAXOJSIIEro BCe OOJbIIee MPUMEHEHHE B MEIUIIMHE METOMA 3JICKTPOAKYIMYHKTYPBI IO
P.®omo (DAD) [6].

Meronom [IBC u3ydanach OHonornueckass akTHBHOCTh IOJICH MaJIbLIEB PYK 3-X CYOBEKTOB
IyTeM UX BO37eicTBUA Ha ceMeHa siumeHs (50 mT, BexoxecTs 90%) B Teuenne 10 MUH Ha pacCTOSIHUH
10 cm. [lanmee cemena mpopammBaiuck no meroauke [4]. Ilo xomy mporiecca u3Mepsiiach IHMHA
KOpHEH, Ha OCHOBaHHMM KOTOpOM Oblla paccyWTaHa MaKCHUMallbHas ckopocTh ux pocra (V, % x
KOHTpoIIto, KoddduuueHT Bapuaiuu MeHee 40%), a kK KOHILy mpopainuBanus — Bcxoxects (E, % k
KOHTPOITI0, K03 puimeHT Bapuaiuu MeHee 5%). B pe3ynbrare onpenensiics T.H. «MHACKC MO 110
cienyoliei Gopmye:

= =0,5K[(E — 100) + 0,1(V — 100)], ycn.exn.,

MPEUIOKEHHOM TSl OLICHKH OMOJIOrMYeCKON aKTUBHOCTH ITOJIS IO OTHOILICHHUIO K CeMeHaM [5].

MeronoM Ta30pa3psAHON BH3yalu3aluu, ocHoBaHHOM Ha d¢pdexre Kupmman (I'PB B
Bapuante K.I'. KoporkoBa [2]), ompenensuiach MHTEHCHBHOCTh CBEUCHHS TIIOJCH MAalbIEB PYK
cyobektoB B CBY mone (wacrora 1 mrln, nampsokenne 17 kB, Bpemst ummynbca 10 Mkc, Bpems
skcniozuu  1c). [locnme KOMIBIOTEpHOH 00pabOTKM MOIMYYEHHBIX JaHHBIX PacCUUTHIBAIACh
CyMMapHasi MHTEHCHBHOCTb IIOJICH PYyK MyTeM apu(METHYECKOrO CJOXKEHMS IUIOMAJeH 3aCBETKU
TIOJICH OTAEIBHBIX MAaJbIEB (S, KITUKCENh).

Meronom akynyHkTypel 1o P. ®omio [6] (DAD B Bapmante FO.B. T'otoBckoro) mocie
pasdpakeHWs,  BBI3BAHHOIO  BHEIIHUM  JaBJICHUEM H  HMIYJILCOM  TOKa,  OMNpenesuiach
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AJIEKTPOMPOBOIHOCTh KOKH B TOYKAX aKYIMyHKTYPHI, U3BECTHBIX B KATAMCKON MEIUIIMHE KaK ‘“BBIXOJIBI
MEPUIMAHOB”, CBS3aHHBIX C ONPENCICHHBIMH OpraHaM{d WM CHCTEMaMH OpTaHu3Ma. OJIEKTPO.
cpaBHEHHs (PUKCUPOBAJICSA B OJHOM PYyKe, @ KOHYMK BTOPOrO M3MEPUTEIBHOIO AJICKTPOIA MPIKUMAJICA K
OIpENICNICHHBIM TOYKaM (TOYKAaM aKyIyHKTYpbl) Ha TMajbllaX JOpyrod pykd. JlaBieHue mprKuMa
cocrapisieT okoio 400 Mr/KB.MM., HanpsbKeHUE OKoJo 1B, BpeMst CHATHS OIHOIO ITOKa3aHusI OKOJIOo 2-3 C.

B03MOKHOCTh O€CKOHTAKTHOI'O BO3JCHCTBHS OJHHMX OPraHM3MOB Ha Jpyrue ObLIa IOKa3aHa
HEOJIHOKPaTHO, B TOM 4Yucie W B Hammx paborax [3]. IIpm stom meromom [IBC mis BpemeHH
obnydenns 10 MHUH YCTaHOBJICHO KaK TOJOXHTEILHOE BO3JICHCTBUE MMOJICH YelloBEeKa Ha CeMeHa,
BBI3bIBAIOIIEE AKTHUBM3AIMIO WX TmpopacTanus (“HHAGKC OIS’ TOJMOXKHUTENBHBIN), TakK H
OTpHUIIATENbHOE, MPHUBOAAIICE K TIOJNABICHUIO KX POCTOBOM aKTHUBHOCTH (“HHIEKC TOMS
orpuniarenbHbiil). B mMerone ['PB ompenensiercs WHTEHCHMBHOCTh BHEUIHMX IOJIEH YelloBeKa IO
CBeUeHHUIO (IJIOMAJAM 3aCBETKH B KOMITBIOTEPHOM BapuaHTE) OTACIbHBIX majbiieB. O0a 3TH
roKazaTeliss — “WHIEKC TOJs” ¥ IUIOMAMb 3aCBETKH, €CIM OHU OTHOCATCS K OJHOMY M TOMY e
00BbeKTY — (PU3MUYECKOMY IIOJI0 OpraHu3Ma B JIaHHOW TOYKE, €ro HMHTCHCHMBHOCTH, JOJIKHBI
OIPENIENICHHBIM 00pa30M KOPPEIUPOBATh MEXTY COOOM.

Tabnuna 1. AKTUBHOCTB NoJIst pyk cyOobekTa 1o Meroay [I1BC u uaTeHcuBHOCTH monist 1o metoay ['PB.

JleBas pyka IIpaBas pyka
CyOBekT 1 2 3 1 2 3
=, ycI.eq. -1,1 +5,0 +6,3 -3,2 +4,8 -0,6
S, KIIHUKCENb 30,3 55,3 51,9 29,1 38,2 65,2

B Tabnume 1 mpuBeneHbl pe3yiabTaThl UCCIENOBAHUS TIONEH PYK HCIBITYEMBIX, MTONyYCHHBIC
YKa3aHHBIMH METOJIaMH B OJIMH M TOT K€ JICHb C Pa3HUIIEH HECKONbKO 4acoB. Kak cienyer u3 aTux
JAHHBIX, OONIbIIEH WHTEHCUBHOCTH CBEUEHHS OISl PYK COOTBETCTBYeT Oojiee BBICOKAs €ro
Ouonoruyeckasi aKTUBHOCTh TI0 OTHOIIEHHUIO K ceMeHaM staMeHs1. VICKITioueHneM SBIsieTcsl MOCIeTHAH
pesyapTaT (TMpaBas pykKa TPETbero CyObeKkTa), KOTOPBIM MOXKHO OOBSICHHUTH H3BECTHOM
napajoKCarbHON 3aBHCUMOCTBIO OHOIOTHYECKOT'O JICHCTBHS CBEPXMANbIX (PH3MYECKUX 103, KOraa
BBIIIIE WITH HIJKE ONpelielIeHHoro npenena 3Qdext MeHsiercss Ha MPOTHBOMOJIOKHBIH.

B Tabnwuie 2 npuBeneHsl TaHHbBIE [0 OTHOBPEMEHHOMY BO3JICHCTBHUIO JABYX PYK HCIBITYEMBIX Ha
ceMeHa B CPaBHEHHH C CyMMapHOW MHTEHCUBHOCTBIO MX H3ITyYeHUH.
Tabnuna 2. Cymmapsstii addekt aByx pyk uenoseka o [I1BC u I'PB.

1-b1ii cyOBEKT

2-oli cyOBeKT

3-mii cyObeKT

=, ycr.en.

+2,9

+3,6

+5,7

S, KIIHKCeNb

59,5

93,5

117,0

Buano, uto W B 3TOM ciydae OOMbIled BEIMYMHE TONS COOTBETCTBYET Ooliee BBICOKHIA
ouonoruueckuii 3¢ ¢ekr. [Ipudem, 3aBucuMocTs «uHeKca mofs» (o meroay [1BC) ot ero BennyuHb
(mo merony I'PB) mpaxrtuuecku nuHelHas. CrenoBaTelbHO, /Ba HE3aBUCHMBIX METOJA JAal0T
KauecTBEHHO M, B ONPENIENeHHBIX Mpeenax, KOIUYeCTBEHHO COOTHOCHMBIE Pe3yIbTaThI.

3TO BBIBOA HMEET MPHUHIUNHAIBHOS 3HAYCHUE JJIsl TIOATBEPXKACHHS OOBEKTHBHOCTH
HCIOJb30BaHHBIX METOJ0B, B ocoOeHHOCTH Merona I[IBC, He JIMIIEHHOTrO ONpEISIICHHOW OJIH
CyOBEKTHBH3MA B IUIaHE WCIIOJIBL30BAHMS JIJISI PETHCTPAIMH TIOJICH YelIOBeKa CEMSIH OIpPEe]IeHHOr 0
COpTa ONpEAENeHHOI0 BHJAa PACTeHHA, BBIPALICHHBIX B ONpPEIEICHHOM MECTE M XPaHUBIIUXCA B
OIpEeTICHHBIX yCcloBHsX. [Ipy BceM 3TOM JaHHBIA METOM MOXKET OBbITh MCIIONB30BAaH ISl OIIEHKU
o0IIlero cocTosiHWs opraHu3Ma. B wacTHocTH, B cilydae mepBoro cyObekra — OonpHOro OP3,
OTYETIIMBO BUJIHA HU3Kasi OMOJIOTHYecKast akTHBHOCTB €0 TIOJS.

IIpencrapisio UHTEPEC CPABHUTH JUArHOCTHYECKHME BO3MOXHOCTH Merona ['PB ¢ manHbIMuU
HaxomsIiero Bce Oonblliee NpUMEHEHWEe B MenmuimHe Merona OAD, OCHOBaHHOTO Ha CHSTHH
3JIEKTPOIIPOBOAHOCTH B aKTHBHBIX TOYKAX, PACIONOKEHHBIX Ha MOBEPXHOCTH Tena (B YaCTHOCTH, Ha
(danaHrax manbpleB pyK), CBSI3aHHBIX C OIpPEIEICHHBIMA CUCTeMaMu (OpraHamu, TKaHSIMH) B
opranu3me [6]. B Tabmuiie 3 mpeacraBieHbl pe3ysbTaThl aHAIN3a YKa3aHHBIMH METOJaMH COCTOSIHHS
OJIHOTO U TOT'O e CyObeKTa, OCYIIECTBICHHOTO B TEUEHUE OJJHOTO JTHSI.

VYka3aHHble METOIBI JAIOT COBMAJEHHE AuarHo3a B 75% ciydaeB, T.€. yJIOBIETBOPUTEIHHO
MIOATBEPXKIAIOT ApPYyr Apyra. Bmecte ¢ Tem Merom DAD mMO3BONSET CHUMATh TUHAMUYCCKEIC
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XapakTEpUCTUKU U BBIABIATh, 10 MHEHHMIO CIHEIUAIMCTOB, MHOTOYPOBHEBBIE HW3MEHEHHUS B
KOHKpETHOM oprase. B To e Bpems meron I'PB, mo oneHke aBTOpOB, JaeT CyMMapHYI KapTHHY
opranu3zMa B IenoM (ero oOmiee MCHXOJOrHYeckoe M (DU3MONIOTMYECKOE COCTOSIHHE) IUIFOC
XapaKTEPUCTHUKY €ro KOHKPETHBIX CUCTEM.

Tabauma 3. JIlnarnoctrka merogamu I PB u DAD.

(3HaKoM «+» yKa3aHa BBICOKasi aKTHBHOCTh OpTaHa, 3HAKOM «—» HU3Kas).
Meron TuToBuaHas xene3a IIpsmas xumka | Ilouku MoueBoii my3elps | Jlerkue
DAD + + - +(-) + -
T'opio Mest | Ilpsamas xumka | Ilouku VYporsnor. oprassl Pecnmp.
OpraHsbl
I'PB + - - + + +

[IpencraBisiio MHTEPEC CPAaBHUTH IUArHOCTUYECKHE BO3MOXKHOCTH IIpeIIaraeMoro HaMu
Merona [IBC ¢ mannsiMu meromo DA®D u I'PB. B Tabnuie 4 npencraBiieHbl JaHHBIC U3MEPECHUS
AJIEKTPONPOBOTHOCTH B TOYKAX aKyMyHKTYPHI Ha TIEPBOM M BTOPOHM (paslaHrax majbleB pyk mo JAD
(ycn. en.) B cpaBHEHHH C TOmydeHHBIMH MeTonoM [IBC OTHOCHTENBHBIMHU 3HAYCHUSIMH Hamboiee
YyBCTBUTENBHOH W3 XapakTEPUCTUK — CKOPOCTH pOCTa KOpPHEH CEeMsH, H3MEPEHHOW TIocie
BO3JICHCTBUS Ha SYMEHb IOJIs1 aHAJIOTMYHOM TOUKM Ha (hajaHre majblia, a TAKKE IUIOMAIN 3aCBETKH
naJyiblieB, MOIy4eHHbIEe MeToaoM ' PB.

W3 mepBBIX ABYX CTPOK TaONMIBI clienyer, 4To MeTogoM DA®D BBIABISIOTCS MPOOIEMHBIC
TOUKH, IJe HaOaoaaercs peskoe uaMeHeHue napamerpa I (or Iy k 1) npu mepexone oT mepBoit ko
BTOpOii (hanmanre nanpia (npasas: 1B, 2A, 3A, 4A, 4B, 5A; nepas: 3A, 4B, 5A). B Tperbeii cTpoke
OTMEUAIOTCS TOYKH, KOTOPBIM COOTBETCTBYET PE3KOE OTKIOHEHHE CKOPOCTH POCTa KOPHSI OT CPEIAHETO
3HaueHus 75+15 (mpasas: 2A, 3A, 3B, 5A; neBas: 1A, 1B, 4A, 4B, 5A). Bunno, uto B 60% ciydaes
OHM COBIAJAIOT ¢ JaHHbIMA Meroma ODA®. Ilpu »toM, Yy Tex ke mamnbieB meromom ['PB
HaO0JIIOIAIOTCS. OTKJIOHEHUS TIIOIIAIN 3aCBETKU OT cpenHero 16,5+1 (npasasi: 3 u 5, xpome 2; nepas: 4
u 5, moc 2). CraenoBaTenbHO, TpeMs HE3aBUCHMBIMU METOIaMH (PUKCHPYIOTCS IPAKTUYECKH OJTHH H
T€ )K€ IPOOJIEMHBIC CHCTEMBI B HCCIICIOBAHHOM OpraHH3Me.

Tabnuna 4. JlanHbIe U3MEpEHNUs NaJbIEB PyK CyObeKTa METOIaMH
DAD (I, yen. en.), ['PB (S, kmukcens) u [IBC (V, % k koHTpOI1I0)
[TpaBas pyxa* JleBas pyka*
1 2 3 4 5 1 2 3 4 5
AB ABAB AB AB AB AB ABA B AB

I, 4137 3843 2855 23 7 3279 8055 6567 3354 50 32 8072
I, 4376 7342 6765 3980 2187 7264 6571 8764 60 54 29 65
V 8383 4473 4424 8565 3268 133 9 5748 5796 183 196 9 87
S 17,2 16,1 157 169 14,7 17,5 185 17,6 18,7 18,0
*TTanbIbl MPOHYMEPOBAHBI HAYMHAS OT OOJIBIIOrO K MU3UHITY. JIeBast U paBast TOYKH (haTaHTd 0003HAYEHBI
OykBamu A u B.

Takum 00pa3oM, IPUBEACHHBIC PE3YJILTAThI CBUACTCIBCTBYIOT B IOJIb3Y OOBEKTUBHOCTH
HCCIIEIOBAaHUS COCTOSIHUS OpraHU3Ma W3BECTHBIMU JUATHOCTUYECKUMHU METOJAMH, KOTOPBIE JOMOIHSIOT
npyr apyra. Kpome Toro, moixydeHHbIE JAHHBIE YKA3hIBAIOT Ha MEPCIIEKTUBHOCTH MCIIOIB30BAHMS HOBOT'O
Meroma [IBC, OCHOBaHHOTO Ha OIIGHKE pPE3yJbTATOB BO3JCHCTBUS IIOJICH OpraHu3Ma Ha 3MOPHOHBI
pacTeHuif. JTOT METO/A, KPpOME MPOCTOTHI, JOCTYITHOCTH W OTCYTCTBHSA BO3ICHUCTBHS Ha OpPraHusM (B

onmune or ['PB u DA®D), obmamaer emie OJHMM JOCTOMHCTBOM — OH TIIO3BOJISICT OIICHHUBATh
6I/IOJIOI‘I/I‘ICCKYIO AKTUBHOCTH BHEITHHX ITOJIEH KaK JKUBBIX, TaK U HCKUBBIX O6T)GKTOB.
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NCCIEAOBAHME JIOKAJIBHOI'O
OHEPTONMHP®OPMAIIMOHHOI'O IIOTOKA YEJIOBEKA ITOCJIE
BO3/JIEVICTBUA KBU-TEPAIIIU

Hyabues I'.H., Pesyukosa O.II.

C-TIoUTMO, Canxm-Ilemepbype, Poccus rarog@yvilan.spb.ru

VYpoBeHb YHNOPSIOYEHHOCTH WIJIM XAOTHYHOCTH CHUCTEMBI NPUHATO B (PHU3HMKE OICHUBATH
BeMMUMHONW 3HTponuu [Bombkenmreitn M.B. 1986]. M3BecTHBI ecTeCTBEHHOHAYYHBIE MOIXO/BI,
WCTOJIb3yeMbIC TPH PErUCTPAllMK PA3IMYHBIX COCTOSIHUH 3SHEPronH(OPMAIMOHHBIX TIPOIIECCOB
YeJI0BEYECKOro CO3HAHUSI.

N3Becren 3JeKTpo3HIIE(aTorpaduIecKuii croco0, pean3yeMblit B
anekrposHiedanorpammax (O3I7). OH MO3BOJIIET MO PUTMAM TOJOBHOTO MO3ra 3a()MKCHPOBATh
pasIUYHbIE COCTOSHHUS UENOBEYECKOr0 CO3HAHMS B  YCIOBUSX AKTUBHOTO, TBOPYECKOTO,
OoapcrByromero cocrosiHust  (Oera-putm  12-30I'm), mpu  penakcanum  (anmbda-putm  8-12Im),
COCTOSHMM CHA, BXOXKJICHWU B TUNHOTHYECKUH TpaH (Tera-put™m 4-8I'1m) m Oecco3HaTeIbHOM
cocrostanH (aenpra-putm 0,5-4'r). OmHAKO 3TOT CoCc00 HE MO3BONISIET TPOM3BOAUTD OLICHKH CTCIICHU
Xa0THYHOCTH ¥ YIOPSIOYEHHOCTH JHEProMH(POPMAIMOHHBIX IMOTOKOB B OpPraHM3ME WHIYKTOpa U
nepuunueHTa. Kpome Toro, Iuis peanusanuu crocoba HeoOXOAWMO TPOBENCHHUE HCCICAOBAHUS C
COOJTIOZICHUEM YCIIOBUI CBETO- M 3BYKOM3OIISIINH U HETIOABI>KHOCTH WHIYKTOpA M MEPIUTIHCHTA.

U3zBecTen croco® MporHo3upoBaHusi U3MEHEHNWH (DYHKIIMOHAIBHOTO COCTOSHUS OpraHu3Ma
YeloBeKa, OCHOBAaHHBIM Ha W3MEHEHMSIX MHTETPalbHBIX IIOKa3aTelel JedaTeIhbHOCTH OpraHu3Ma
MEPIHUIHEHTA JICKTPUUIECKOMH, TermmoBoi 1 mexanndeckor mpupoasl (OKIT, D3I, ObicTphie NBHKEHUS
rJ1a3 ¥ Jp.), epeCcYnTaHHbIX B HH(opMalmoHHyo 3uTponuto [Kosaienko A. H. u ap. 1999; /lyiasHeB
I''H. u nmp. 2002]. JdauHblil crioco0® sBIsETCS KOCBEHHBIM, B HEM HCIIONB3YIOTCS HHTETpajbHBIC
MoKa3aTeau JEITEeIbHOCTH OpraHu3Ma, KaK €ANMHOM cucTeMbl. HHTerpalbHbBIA MOAXOJ JlaeT
0000IIEHHbIC DJHTPONMHUHBIC OIICHKH, HO HE MO3BOJISECT OICHWUTh CTENEHb XaOTHYHOCTH |
VIIOPSIIOYCHHOCTH SHEPrOMH()OPMAIIMOHHBIX IIOTOKOB OpraHM3Ma II0 IapaMmeTpaM B JIOKaJbHBIX
00NacTsX Tena MepIHIUeHTA.

Bnu3kuM 1mo TeXHUYeCKOW CYITHOCTH SIBISETCS croco0 OleHKH (akTa nepeHoca nHhHopMauu
OT WHAYKTOpa K TEPIHIUCHTY HETPaJUIIMOHHBIM CIIOCOOOM C TTOMOIIBIO PErHCTPallUH TUIOTHOCTH
JIOKAJBHOTO TEIUIOBOTO TMOTOKA M TEMIEpaTypbl KOXH JI0a HMHIYKTOpa M TICPIUIIMEHTA C
MOCIEAYIONUM TIEPecYeTOM WX B TEPMOJMHAMUYECKYIO M MH(OPMAIMOHHYIO dHTponuio [JlynbHes
I''H. u gp. 2002]. Hauusie uzmepenus peanusyror [dyasHer I.H. 1998, 2000] npeoOpa3oBarensmMu
TEIUIOBOTO TIOTOKa  (TeIuioMephl  ['epallleHKO0) €O BCTPOEHHBIMH  METHO-KOHCTaHTaHOBBIMHU
tepmonapamu [I'epamenko O.A. 1971] ¢ nomoinbsio J1a00paTOPHOrO M3MEPUTEIBHOTO KOMILIEKCA
«OHUOTPOH-2», TIO3BOIISIONIECTO MPOBOUTH KOMIUIEKCHBIC U3MEPEHHsI TIONEH pa3nuaHol pu3ndeckon
MPUPOJIBI.

3Ha4eHus TerIoBOro moroka q(t) ¢ momanu A temmnepatypsl T i mpoMexyTKa BpeMEHU
AT TO3BOJIIIOT TOJNYYUTh B pEATHHOM MacmTabe BpEMEHHM TEKyIlue 3HauYeHUs YACIbHOM
TEPMOJMHAMUYECKON 3HTpoNMU AS Ha BHIOPAHHOM y4acTKe Tela MO M3BECTHOH (opmysie [/lynbpHeB
I'.H. 2004]:

AS = q(r)-ATJ ,[l)}{? 0
7T-4 K-m"

rnae q(tT)— IUIOTHOCTh TEIUIOBOI'0 MOTOKA 3a MPOMEKYTOK BpeMeHn At, T- aOcomoTHas Temreparypa
JaT4nKa, A — IIomaab MOBEepXHOCTH, C KOTOPOM MPOU3BOAUTCS U3MEPEHHNE TEIJIOBOTO ITOTOKA.
J1st OTKPBITOM CHCTEMBI, KOTOPOH SIBIISIETCS YENIOBEK, MOMHAs SHTponus AS CKiaIbIBaercs U3
MTPOU3BOJICTBA SHTpoHHK A; S 1 00MeHa SHTpONHEH ¢ okpyxaromiei cpenoi A.S [[yneues I'.H. 2000]:
AS=A;S+A.S )
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Benmurna nmpon3BoacTBa yAETBHOW SHTPOIHH JUTS YelloBeKa (CpeaHss IUIOomab MOBEPXHOCTH
Tena KOTOPOro OKOMOo 2 M) Xopomo m3ydeHa u cocrasisier A; S= 0,16 Jix/(m>K) [BonbkeHreiin
M.B. 1986]. [TosToMy BeIMUMHY OOMEHA yIEIbHON SHTPOIMH HAXOIAT 110 POpPMYJIE:

A.S=AS-A;S=AS-0,16 3)

Ilepexox OT TepPMOIMHAMMYECKOH yaembHOMH sHTpormu A, S Jix/(M*K) K ynenbHo#
MH(pOpPMAIHOHHOM suTpormu Al Gut/™M° npomssoxar mo dopmyie Illenona [Bonbkenmreitn M.B.
1986]

AS=k-Al, Al = AS , 4)
k

rnek=1,38¢ 10 Jx/K -nocrostanas bonbiimana.

[MonoOHEI crOcOO perucTpanuu TEPMOJUHAMUYESCKOW M HMH()OPMAIIMOHHON 3HTPOIHH
OTPAaHMYMBACTCS PErucCTpalyell TeMIlepaTypbl, TEIUIOBOrO IOTOKA M SHTPONHMU B oOmacTu Ji0a
nepuunueHTa. Kpome Toro, 3ToT cnoco0d He JaeT BO3MOXXHOCTH Ka4eCTBEHHOW OIEHKH COCTOSHUS
CO3HAHMSI JI0, B XOJI¢ ¥ TTocyie BozaercTBrs. OneHka 3HepronH(OopMalnOHHOT0 00OMEHa TPOU3BOANTCS
JUIsSL Pa3HOPOJHBIX OOBEKTOB B aOCONIOTHBIX, @ HE OTHOCUTEIBbHBIX EIUHHUIAX HH(OPMAIMOHHON
SHTPOIUH, YTO HE TO3BOJISICT CPAaBHUBATH Pa3HOPOIHBIC M Pa3HOMACHITAOHBIX Mporecchl. Dopmyna
[Aynsuesl.H. 2000], momydeHHass U3 BBIPAKCHUS TEPMOAMHAMUYECKOM JHTPONHUU UL
MH(OPMAIMOHHON YHTPOIHH, HE MCIIONb3YeTCs, MOCKONbKy 1 6ut nadopManuu coorercryer 107
Jbxw/K B TepMOOMHAMHYECKUX EIAMHMIAX, TO €CTh OdeHb Majoi BenuuuHe [[lomoB B.IIL,
Kpaitatouenko M.B. 2001]. CbeMm nH(poOpManuu MPOU3BOAUTCS TOIBKO C OMHOTO ydacTka Tena (1100),
BBIOPaHHOTO M3 COOOpaKEHH yI00CTBa, YTO HE MO3BOJISIET OIEHHUTH IPyTHe OMOIOrHYeCKH aKTHBHBIE
00JIacTy Tesa MepIUNeHTa U CPAaBHUBATH PE3YIIBTAThl MEXKILy COOOH.

B  nmaHHOit  paOoTe  OllGHKA  CTCNEHUM  XAOTHYHOCTH M YIOPSIOYECHHOCTH
9HEepPronH(OPMAIMOHHBIX TIOTOKOB MPOU3BONIACH B OTHOCHUTEIBHBIX €MHHIAX U OCYIIECTBISIIACH
MyTEeM PErHCTPalii SHEPronH(POPMAIMOHHBIX MOTOKOB C Pa3IMYHBIX OONAcTeld Tena MeplIuImUeHTa
(mpu KBU-Bo3eicTBY Ha €0 OPTaHU3M).

VYkazaHHas 3a/laua pelanach CIeAYIIUM o0pa3oM. B crmocobe ompeneneHus T0KaTbHOTO
9HEpPronH(OPMAIMOHHOTO TIOTOKA, BKIIOYAIOIIEM HW3MEPEHHE IUIOTHOCTH TEIUIOBOTO IIOTOKA |
TeMIepaTyphl TOBEPXHOCTH MCCIIEAYEeMO 30HbI Tela MEepLUUIMeHTa 10, B X0Je U Mociie BO3IeHCTBH
Ha Hero KBY-uznydenus, paccyuThIBanach BeTHYWHA MPUPALICHUS yAEIBbHOM TEpMOIUHAMUYECKOM
SHTPONMH, IO KOTOPOW  pACCUMTHIBAIIM  BEIMYMHY  IpHpalieHuss oOMeHa  yIeTbHOM
TEPMOJMHAMMYECKON JHTPONMEN NEpPUUIIMEHTa C OKpy)Karolield cpenoi. M3MmepeHus IJIOTHOCTH
TEIJIOBOT'O ITOTOKA M TEMITEPATYPhI MPOU3BOIMIN B OJJHOU MK OoJiee OMOIOTHYECKH aKTHBHBIX 30HAX,
BBIOMpas TeKyllee, MHUHHMAJIbHOE M MaKCUMalbHOE TpHpAICHHUs BEIMYHHBI OOMEHa YACIbHOM
TEPMOJIMHAMMYECKON DHTPONUEN NEPLUUIIMEHTA C OKPYXKAIOLEH Cpenoi, 110 KOTOPBIM PacCUUTHIBAIN
crenenn xaoca Ky u mopsanka K, KoTtopble M OmpenensioT yrnopsIoueHHOCTh COCTOSHHUSI CHCTEMBI.
Cornacuo JI. bpumtioany [bpumtiosn JI. 1968], crenens nopsiaka I1 B cucreMe paBHa pa3HHIIE MEXITY
MAaKCUMATBHBIM A, S ¥ TEKYIITUM A, S 3HAUCHUSIMU SHTPOIUH, a CTEIIEHb Xaoca X — pa3HUIle MKy
TeKymuM A, S 1 MUHUMATTBHBIM A, S, 3HAUSHUSIMA YHTPOITHU

IT= Ac Simax - Ac S (6)
[To ananoruu ¢ ¢hopmysioi (6) BBIBOAUM BhIPaXCHUE JIJIs1 BEIMYMHBI Xa0¢a X CUCTEMBI:
X =AeS - Ae St (7N

HeiictBurtensHo, Ui ciydas A. S = A, Syin CTEIIEHb Xaoca paBHa HYJIO, Ui ciaydas A, S = A,
Simax CTETIEHB TIOPSIIKA paBHA HYJIO, YTO U CIE0BAIIO 0KHUJIATh.

Crenenn mopsinka II m xaoca X B INCHXO(QHU3HOIOTHYECKOM COCTOSHUM HWHAYKTOPA,
HaiaeHHbIe 1o hopmysaM (6) u (7), 3aTPYyAHSIOT CONOCTABICHUE PA3HOPOIHBIX U Pa3HOMACINTAOHBIX
W3MEHEHUH COCTOSIHUSI CO3HAHHMS W COOTBETCTBYIOIIMX WM BHEPrOMH(POPMAIMOHHBIX TOTOKOB,
BO3HHMKAIOIINX B Pa3IMYHBIX 00NACTAX Telna HMHIYKTOpa Npu 3K30reHHoM BozxaeiictBunu (KBY-
H3IIy4eHue). ITO MPOUCXOIUT MTOTOMY, YTO abCcoMoTHbIC 3HaUeHHs [1 1 X TpyaHO COIOCTaBUMBI, TaK
KaK MOTYT CYIIECTBEHHO OTIMYATHCS JJIS Pa3HBIX HHAYKTOPOB.

Jnga  ycTpaHeHuss 93TOr0 HEAOCTaTKa TMpenjaraercsi HCIONb30BaTh  OTHOCHTEIbHBIC
HOPMUPOBaHHBIC OIeHKU Xxaoca K, u mopsaka K, mist ornenbHbIX obnacreil Tenma uuaykropa. s
3TOro 3HaveHWst xaoca X W mopsiaka [1 nensat Ha oOmuil 3HAMeHaTeNb, MPEACTABISIOMNN CO0Oi
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Pa3HUILy MEKIY MaKCUMAJIBHBIM A, S 1 MUHUMAIBHBIM A, S, 3HAYCHUSIMHU HpPUpPAILeHUs 0OMeHa
SHTPONMENH C BHEUIHEH Cpenod, M I OLIEHKM COCTOSIHUSI CO3HaHWS NPUHUMAIOTCA CaMH
ko3 durmentsr Ky nm K.

OIeHKH Xa0ca WK MOPsAKa ONPEACIISIIN 110 CISIYIOIINM (OpMyIaMm:

_ AS-ASu, % = ASpa —8S K.+ K, =1
*TAS  —AS, "TAS _-AS L (8)
e max T e min e max e™ min
rne  AoS, AcSpmar, AeSmin - TeKylllee, MaKCHMMaJbHOE W MHHHMAIBHOE IIPUpALICHUE

YIENbHOW TePMOANHAMHUYECKOIH SHTPONMK OOMEHa ¢ BHEIIHEH cpeoi.

B cniocobe, cornmacHo KOTOPOMY IPOU3BOAXTCS H3MEPEHUE TEIIOBOTO ITOTOKA M TEMITEPATYPhI
C HECKOJBKHX 00JIacTell YeIOBEUECKOro Tela MpeIiaracrtcsi OCyIleCTBIsTh BIOOp obsacTell chema
nHpOpPMAIUK TI0 MPUHIMIIAM IIKON BocrouHoW [['aBaa JlyBcan 1986] MeauuuHBL, TO €CTh B
OMONOrMUECKH aKTUBHBIX TOUYKAX M 30HAX.

[Ton 6uonornyecku akTuBHBIMU Toukamu (BAT) moHumaroTcst gepMaibHbIE aKyITyHKTYpHBIC
TOYKH, PACIIONIOKEHHBIC B TIOAKOXKHOM KIIeTYaTKe B 00J1aCTH KOTOPBIX 3JIEKTPHUECKOE COMPOTHUBIICHUE
(amexTpuYeckasi MPOBOAMMOCTD) U TeMIIepaTypa OTIMYAIOTCA OT PACHOJIOKEHHBIX PAAOM Y4acTKOB
tena. [lon OMOMOTMYECKH aKTHBHBIMHM 30HAMHU TOHHMMAIOTCS 30HBI 3axapbuHa-I'emma. B obmactu
JIAHHBIX TOYEK M 30H OTMEUaeTcsi YCHWJIEHHOE IOTIONIEHHE KHUCIOpOoJa M IOBBIIIEHHbIE OOMEHHBIE
nporecchl. OHU TaKKe OTIMYAIOTCS OO0JNIe3HEHHOCTHIO Npu manbrnanui. C nomoripio 331 mokaszaHo,
YTO TMOABEM U CHUXKEHHE MpoBOAUMOCTH B BAT TecHO CBSI3aHO C NEATEIHHOCTHIO TOJIOBHOI'O MO3Ta.
[losTOMy WMEHHO OHM BBIOpaHBI JUIS  OIICHKH  YIIOPSAJOYCHHOCTH, WM  XAOTHYHOCTH
SHEProMH(OPMAIMOHHBIX IIOTOKOB CO3HaHUs uYenoBeka. Jlokanmsamus BAT mnpousBogutcs B
COOTBETCTBHH C aKyNyHKTYpHBIMU aTiacamu [['aBaa JlyBcan 1986].

Uzmepenust peanuzoBanu [['epamenko O.A. 1971] mpeoOpa3zoBaTensiMi TEIIOBOTO MOTOKA
(termomepsl I'epaiieHKO) €O BCTPOSHHBIMH MEIHO-KOHCTAHTAaHOBBIMM TepMomapaMu [l 'epaieHKo
O.A. 1971] ¢ nomoIipo 1a00paTOPHOTO U3MEPUTEILHOTO KOMITIIEKCa « DHHOTPOH-2), MO3BOJISIONIETO
MPOBOANTH KOMIUIEKCHBIC H3MEPEHUS TIOJICH pa3inuyHOl (HU3NIECKON TPUPOJIBL.

[Ipeanaraemerii croco0 MO3BOJNSET KONUYECTBEHHO OICHUTh YPOBEHb XAaOTHYHOCTH WIIH
YIOPSTOYEHHOCTH CO3HAHMS YEJIOBEKAa C MOrPemHoCThIo (5-7)%, 9TO M ONpenensier JOCTOBEPHOCTh
MpeIaraeMbIX OLIEHOK.

AS _|AQ
_‘ 0

T
i AT? :(‘5—6}%+(J,01%+%|0--]00%:{_5—?)% ©)

T o

+
S

HccnenoBanue sHepronH()OPMAIIMOHHBIX MTOTOKOB MPOW3BOIWINCE B TPU dTara: COCTOSHHE
MEpIUIHEHTA JI0 BO3AeHCTBHA ((OH), MepHO]T DK30TEHHOTO BO3JICUCTBYS HA MEPIUNIEHTA, COCTOSHUE
MIePIIUITHEHTA TI0CIIE BO3ACUCTBHS (TIOCIECHCTBHE).

Ha pucynke 1 NpeAcTaBICHO  Surpomus
HU3MCHCHHC OHTPOIINH, BBI3BAHHOC
KBY-BoznelicTBueM, MpON3BEICHHBIM

Ha TOUKY TaHb-4YXYH, | AT k¥ B T
PacHONOKEHHYIO Ha ypOBHE _
YETBEPTOI0 MeXpedepbs Ha '
NepeIHeCP S NUHHOM KaHaJe )

MEPLUUITMECHTa C TIOMOIIBIO armapaTa
"ABp-1" ¢ reHepupyemMoW IMHOM
BOJIHBI  5.6MM, paOoraromiero B
pexumMe HEMO Ty TUPOBAHHBIX
KoJIeOaHUH ¢ PYHOPHBIM BOJIHOBOJIOM,
00ECIIEUNBAIONIUM ISATHO 3aCBETKH B
HECKOJIbKO KBaJIpaTHBIX CAHTUMETPOB,
[JIOTHOCTH MOIHOCTH — 10 MBT/CM?.
Bozneticteue  mpomsBommiioch 10

MUHYT (HaunHasg c 10-0if MHUHYTHI ' s | : ‘ B

f

MHHYTBI
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skcniepuMenTa). OIuH mpeoOpazoBarenb TEMJIOBOTO IMOTOKA IMPHKPEIJICH K PyKe MEepHUIUeHTa B
TOYKE WHBb-CH MEpHUIHaHa cepAna (MeXay CYXOKWIMSMH MBI JIOKTEBOrO crudateist KUCTH WU
MMOBEPXHOCTHOI'O CrubaTesis majblieB MpaBoil pyku). Bropoi nmpeoOpa3oBaTellb TEIUIOBOTO MOTOKA M
TeMIepaTypsl MPUKPEIJIeH B TOYKY SH-IA0 MEpUAMAaHa TOHKOM KHUIIKK (JIOKTEBOH Kpail CyXOKHiIus
MBIIIIL JJOKTEBOTO pa3rudaTens KUCTH PABOH PYKH).

4
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[To nHammmM nanHbIM Bo3aeiictBue KBY, yxe B TeueHHEe MEPBbIX MUHYT, IPOU3BOIUT BIIOTHE
KOHKPETHbIE H3MEHEHUSI B OHEPreTUYECKUX CTPYKTypax OpraHu3Ma, KOTOpbIE CIOXKHBI U
pa3HOHANpPaBJIEHHBl B PAa3NWYHBIX aKyNYHKTYpHBIX KaHamax M Toukax. Ha pucynke Nel xopomro
BUJICH pa3HOHANPABJICHHBIN XapaKTep OTKIHMKA IIEHTPOOSKHOTO M IIEHTPOCTPEMHUTEIHHOIO KaHAaJIOB
Ha KBU-BosneiictBue. CrereHb XaOTHYHOCTH SHEPTOMH()OPMAIIMOHHBIX MOTOKOB B pe3yibTaTe
BozjeiicTBus KBY namaer B HeHTpOOSKHOM KaHajIe U YBEIMUYNBACTCS — B IICHTPOCTPEMHUTEIILHOM.

B npyrom skcmepuMeHTe OIUH MpeoOpa3oBaTeNb TEIJIOBOI'O MOTOKA MPHUKPEIJICH K JIEBOM
pYKe MepuuIueHTa B TOUKE SIH-Ta0 MEpUIMaHa TOHKOHM KHIIKH, BTOPOW Mpeodpa3oBaTellb TEIIOBOTIO
IIOTOKA ¥ TEMIIEPATYPhl IPUKPEILJIECH K IPABOM PyKe MEPLUIIHEHTA B TOUKE SIH-JIA0 MEPUIMaHa TOHKON
KUIIKA, T.€. CTCNEHb XAOTHYHOCTH DSHEProMH(GOPMAIMOHHBIX IMOTOKOB CHHMAaETCsS B JIBYX
MapajuiedIbHBIX [IEHTPOCTPEMHUTENbHBIX KaHanax. Ha pucynke Ne2 BHJIHO, KaKk cTe€NeHb XaOTUYHOCTH
SHEeprovH(OPMAIMOHHBIX TIOTOKOB B pe3yibrare BozaelicTBus KBY B ABYX mapaiuienbHBIX
LIEHTPOCTPEMUTENBHBIX KaHAJIaX PacTeT.

B Tperbem skcnepuMeHTe OIUH Mpeodpa3oBaTelb TEIIOBOTO MOTOKA MPUKPEIUICH K JIEBOM
pYKe MepluuIueHTa B TOYKEe HHb-CH MEpHIMaHa ceplia, BTOpPOH Mpeodpa3oBaTellb TEIUIOBOTO MOTOKA
U TeMIlepaTyphl INPUKPEIIEH K NPAaBOH pyKe MEPUUIIMEHTA B TOUKE MHb-CH MEpUIUaHa cepaua, T.e.
CTElleHb XAOTHYHOCTH OSHEPrOMH()OPMAIMOHHBIX TOTOKOB CHHMAeTCsi B JBYX IapaulelbHBIX
HEHTPOOEKHBIX KaHAIOB. B 1aHHOM cilydae cTereHb XaOTUIHOCTH dHEPTOMH()OPMAIIMOHHBIX TTOTOKOB
B pesynbTarte BozaeicTeus KBY B IByX mapauienbHbIX EHTPOOEKHBIX KaHAJIaX Majiaer.

Ha pucynke Ne3 xopollio BUeH pa3HOHANPABICHHBIA XapakTep OTKIMKA [EHTPOOSKHOTO U
LIECHTPOCTPEMHUTENBHOT O KaHaJI0B Ha KBY-Bo3zciicTBue. Crermnenb Xa0THUYHOCTH
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9HEepProvH(OPMAIMOHHBIX TIOTOKOB B pe3yibrate BonaeiicTBus KBU nagaer B ieHTpoOSKHOM KaHale
Y YBEIIMYMBAETCS — B IIEHTPOCTPEMUTEITHLHOM.

Opranu3M Kak OTKpHITasi CHCTEMa, aKTUBHO B3aUMOJICHCTBYET C OKpY)KAIOIICH Cpemoi,
oOecrieurBasi ajamnTallli0 OpraHM3Ma K TPeOOBaHMSIM 3TOH Cpeabl M TEM CaMbIM, MOIIACPKHUBAs
romeocras. [lo-BuauMoMy, cucTeMa KaHaJIoOB M Kojuiatepanei cucrembl Y-CHH, koropeie 00pa3yroT
CeTh, CBS3BIBAIOIIYI0 BOEAWHO BECh OpPraHU3M, SBJISCTCA SHEPro-uH(GOPMAIMOHHOW CHCTEMOMH
opranu3Ma 00eCIeunBaOIIEii dHEProoOMEeH ¢ OKpykamiei cpemoit. IIpu 3ToM pedyb HIET HE O
KaKON-TO UJEATHCTUYECKON «IHEPTHUM», & O BIIOJIHE MaTepUabHON SHEPIUH, SBIAIONICHCS HOCUTEIEM
BHEIIIHEH W BHYTpEHHEH MH(popManuu. uama3oH MM-H3JIydeHHs, MO-BUAMMOMY, MOXET SBIISTHCS
MPAKTHYECKU HCATBHBIM HHCTPYMEHTAPHUEM 10 U3YICHHIO TTOJICBOM TIPUPOIBI JAHHONH CHCTEMBL.

[IpemnokeHHBIH croco0 aHaau3a IO3BOJSACT ONPEACIUTh XapPaKTEPUCTHKH JIOKAJIBLHOIO
SHEProMH(OPMAIMOHHOTO MOTOKA IO IMOKa3aTeIsIM XaOTHYHOCTH WJIM YIOPAAOYEHHOCTH, YTO JIACT
BO3MOXKHOCTb CYJIUTh 00 M3MEHEHHUH SHEPTrO-MH(POPMALIMOHHOIO COCTOSHUS MIEPIUITUEHTA B ITPOIECCE
KBY-Bo3aeicTBusL.
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VICIIO/IB3OBAHUE METO/JIA BUOAJIEKTPOI'PA®UU /141
BBIABJIEHI A JINII, CKIOHHBIX K COBEPIIIEHUIO
IIPOTUBOIIPABHBIX JTEMCTBUI

*KorgpateeB A.1IO., **Koporkuna C.A., *SIkoBaeB A.B.

*Boenno-meouyunckas axademusi um. C.M. Kuposa, 2. Canxkm-Ilemepbype,
**HOA «KTHp, 2. Cankm-Ilemepbype info@kti.spb.ru

OnHuM U3 acrekToB O0OpHOBI ¢ MPaBOHAPYIICHUSMH SIBIISICTCSl BBISIBIICHHE JIHII, KOTOPBIE MO
CBOUM IICHXOJIOTUYECKUM TIPEAUCIO3UIUAM, AKTYaTbHOMY MCHXHYECKOMY H TICHUXOJOTHYECKOMY
COCTOSTHHIO CIIOCOOHBI K COBEPIICHHIO MPOTHUBONpPaBHBIX AeicTBUN. OCOOEHHO aKTyalbHBIM 3TOT
BOIPOC CTAHOBHUTCS MPH HEOOXOIMMOCTH JKCIPECC-OIEHKH 3HAYNTEIbHBIX KOHTHHTEHTOB JIFOJICH: Ha
KOHTPOJIbHO-TIPOMYCKHBIX ITYHKTaX aBHa- W TPAHCHOPTHBIX NPEANPUATHH, OpraHU3alyii, MecT
MacCOBOT'O CKOIUICHHsI HacelneHus: (MHTHHTaX, CTaJuoHax) U T.A. [IpuMeHeHne HOBBIX (U3MYECKHX
MIPUHIIMIIOB M TEXHUYECKUX CPEACTB IS OLIEHKU COCTOSHHS OpraHW3Ma U COBPEMEHHBIX METOIOB
KOMITBIOTEpHOW 00pabOTKM JaHHBIX TO3BOJSIET BBIABHHYTH HOBBIC MOJXOMBI JIJISI PEHICHUS
OTMEUYECHHOM BHIIIIE MTPOOIEMBI.

B »ToM Kitoue, HOBBIM MEPCHEKTUBHBIM IOIXOIOM MOXKET SBIISETCS METOJ Tra30pa3psaHON
Bm3yanuzaimn  (IPB  Ouosnekrporpadust), KOTOpBIM paccMaTpuBaercss Kak MPaKTUYECKOe
npHUIoKeHHe (GOPMHUPYIOIIErOcsl HOBOTO (pyHIaMEHTANBHOTO HANIPABICHUS B OMOJIOTHH — KBAHTOBOM
nHpopmanmonHoH Onopusuku. ['PB mo3Bomsier perucTpupoBath M KOJMYECTBEHHO OICHHUBATH
CBEUYCHHE, BO3ZHHKAIOIee BOJIHM3HM MOBEPXHOCTH OOBEKTAa MPH MOMEIICHHH €r0 B 3JIEKTPOMArHUTHOE
Mojie BBICOKOTO HampshkeHHd. AnHamm3 wu3MeHeHud ['PB-rpamMMbl  BKIIIOWaeT BBIYHCIIEHHE
XapaKTePUCTUK €€ aMIUTHTYJHBIX, T€OMETPUYECKUX, SPKOCTHBIX ()PAKTANBHBIX M BEPOSTHOCTHBIX
MapaMeTpoB M JIOKANbHBIX, CEKTOPHBIX OTKJIIOHEHMH. B OCHOBE mapaMeTpH4ecKkoro aHajv3a JEeXUT
HCCIEN0OBAaHNE XapaKTEpUCTUK Buaeocurnanos ['PH.

C MeIMIMHCKON TOYKHU 3pEHHS Ha M3y4aeMoe SIBJIICHHE, B OCHOBE METO/A JIEKUT CIIOCOOHOCTh
mob0oro 00beKTa, MOMEIIEHHOTO B AJIEKTPOMATHUTHOE II0JIEé BBICOKOT'O HAIPSDKEHHS W YaCTOTHI
CBETUTHCS 33 CUET IMUCCHOHHBIX IIPOLECCOB C €ro NoBepXHOCTU. DaKTHUECKH 3TO CIIOCO0 MONyUYeHUs
HOBOW XapaKTePHCTHUKH 00bEKTa, KOTOPHIM MOXET BBICTYIATh YENIOBEK, OMOIOTHYECKHIE KUAKOCTH U
np. CooTBETCTBEHHO M3MEHEHUE COCTOSIHUS YENOBEKa, ero (PYHKIMOHAIBHBIX CHCTEM MPUBOIUT K
M3MEHEHUIO TapaMeTPOB CBEUCHHUS.

[Mpununer ['PB-6nosnekrporpaduu nmpakTudecku peannsoanbl B mpudope «I'PB-Kamepay.
B orimume ot pacnpocTpaHEHHBIX CIIOCOOOB MEIUIIMHCKON BU3yalHM3alliy, alnapaTHO-POrpaMHbIH
komiieke «I'PB-Kamepa» mo3Bonsier ¢opMupoBaTh 3aKIIOYEHHE Ha OCHOBAHUM KOH(POPMHBIX
npeoOpa3oBaHMil 1 MaTEeMaTHYECKON OIIEHKA MHOTOMapaMeTpHYecKuX 00pa3oB, mapaMeTpbl KOTOPBIX
3aBHCSAT B MIEPBYIO OUEpPE/ib OT NCHXOMU3NICCKUX XaPAKTEPUCTHK COCTOSHUS OpraHu3Ma.

Buj razopa3psaHbIX M300paKeHHH BOCIPOM3BOAMMO MEHSIETCSl NMPH M3MEHEHUHM COCTOSHUS
yenoBeka. [Ipu atom I'PB cBeueHus nanpLeB pykH 4elloBeKa IMO3BOJISIOT:

- CyauTh 00 00IIeM ypOBHE U XapakTepe ero (pu3nonornieckoil akTHBHOCTH;

-POBOJUTH  KNACCH(PHUKAIMIO TICHXOJNIOTHYECKUX, TCUXUYECKMX H  (U3UOIOTHIECKUX
COCTOSIHUM TIO TUITYy CBEUEHUS;

Merox MOXeET CITy)KUTh B KauecTBE IEPBOT0 3Tana CKPUHUHTOBON JKCIPEcC - AMArHOCTUKU
COCTOSIHUSI YeJIOBEKa, B TOM YHCIIE €r0 MOTEHIIMAIbHON CIIOCOOHOCTH K ACOLMAIBHOMY TTOBEJICHUIO, K
COBEPIICHUIO aHTHOOIIECTBEHHBIX, IKCTPEMHUCTCKUX U TEPPOPUCTUUECKUX JCTHUH.

Llenblo IaHHOrO HCCIEIOBAaHMS SIBUIACh pPa3pabOTKa MeToJa OLEHKM JIHI, CKJIOHHBIX K
acoluaJIbHBIM (hopMaM MOBEJICHUS C UCIIOIb30BaHUEM OMORIIEKTpOrpaduuecknux mokasaTeneii.

3azauu McclIeA0BaHMs BKIIOYAIN:

1. TTpoBeeHme dKCIIepUMEHTA HA Pa3IMYHBIX KOHTUHTeHTaX Jul MeronoM (I'PB) u mabopom
CTaHJAPTH3UPOBAHHBIX TICUXOJIOTHYECKHX W TCUXO(PHU3MOIOTHIYECKUX METOJOB JUISl OIpeseCHHS
OuosnekTporpauyeckux  KOpPpeNnsATOB  IOKaszaTeled,  OTPakalollMX  IICHXOJIOTHYECKHEe U
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MCUX0(pU3NYECKHE OCOOCHHOCTH 00CIICIOBaHHbBIX.

2. BbIsiBIEHWE TPYIIBI PUCKA JIHII, CKIOHHBIX K COBEPIICHUIO NMPOTHBONPABHBIX JCHCTBUH,
arpeccCMBHOMY U pa3pylIalolleMy TIOBEICHHUI0, K COBEPIICHHUIO aCOIUAIBHBIX ITOCTYITKOB,
AJTUIKTHBHOMY MOBEJICHUIO U MX OModIeKTporpaduieckue ocodeHnoctn Meronom ['PB - rpaduu.

Bb100p KOHTHHIEHTa 00CIEAYEMBIX JIUI] OOOCHOBBIBAJICS LECAIMH U 3aJauaMH MCCIICIOBAHMSL.
B coorBerctBuM ¢ HHMH OBUIO TPOBENEHO  COIMAJIBHO-TICHXOJIOTMYECKOE  HM3y4eHHE,
MICUXOJIOTUYECKOe, TICHMXO(HU3UOIOrHUecKkoe M Ouo3IeKTporpaduueckoe 00CIeIOBaHUE JIHII,
HAXOISIINXCS B 3aKIIOYCHHH B OJHOM W3 YYpeKAcHUH [TaBHOrO ympaBlieHHs HCIpPaBICHUS W
Hakazauus MunlOcrta P® (I'VUH) no Cankr-IlerepOypry u JlemuHrpanckoir obGiactu. Bcero
obcnenoBano: 63 dyenoBeka U3 HUX 30 HEIOBEK - «KapaHTHH» - BHOBb NPUOBIBIIME YIS OTOBITHS
HakazaHusi B ucnpaButenbHyto konoHuio (MK) m 33 demoBeka - ocykaeHHBIC, OTOBIBAIOIINE
Hakazanue B VK. B kxauecTBe KOHTpPOJBHOM I'pyMIbl ObLIM OOCIEIOBaHBI BOSHHOCHYXalme 1 roaa
CPOYHOM CITy>KOBI - KypCaHThl y4eOHOI'O IIEHTPa, AMCIOIMPOBAHHBIC B OAHON M3 YacTed MOCTOSHHOU
roroBHoctH JIenBO.

Ilo pesynapraTaM TPOBEACHHBIX HCCICAOBAHUN OBLJIO YCTAaHOBJIECHO, YTO CPEAM JIHII
HCCIIelyeMOr0 KOHTUHTeHTa 3aKITIOUCHHBIX:

- CKJIOHHBI K JIUKTHBHOMY TTOBeieHHIO — 25 uel. (42,3%);

- IMEIOT CMEIaHHBIH THIT aKIEHTYyaIui Bo30ymumoro kpyra - 19 gen. (32%);

- IMEIOT NpU3HAKK aQEeKTUBHBIX paccTpoicTB — 36 ven. (61,2%);

- IMEIOT SIPKOE MPOSIBIICHUE HEeBEpOaIbHBIX IPU3HAKOB arpecCUBHOCTH - 2549en. (42,3%);

- HYXJAIOTCSI B YCHJICHHOM KOHTPOJE CO CTOPOHBI KOMaHJOBAHHS, IIPOBEICHUH
BOCIIMTATENbHBIX U KOPPEKIIMOHHBIX MeponpusiTuil — 54 4en.(91.4%).

CrnenoBaTenbHO, MOMyYEHHBIE PE3YJIbTATHI TIO3BOJIIIIN CHIENATh BHIBOJ] O TOM, YTO BHIOpaHHBIH
KOHTHHTEHT B TIOJIHOW Mepe OTBedan TpeOOBaHUSM, HEOOXOAWMBIM Uil PEUICHUsS Ieled u 3aaad
JaHHOH Pa0OTHI.

VYcraHopneHne — OMOINIEKTpOrpapuueckux  KOPPENSITOB  MOKa3aTeNe,  OTpaKaroIInuX
MCUXOJIOTMYECKHEe W TCHXO(QU3NYECKHEe OCOOEGHHOCTH  OOCIEJOBaHHBIX  MPOBOAMUIOCH €
WCTIOJIb30BAaHHEM METOJI0B UEPXandecKOro KIacTEpHOr0 aHalli3a U KAHOHHYECKOTO KOPPESIIHOHHOTO
aHaJm3a.

B pe3ynbraTe npoBeeHHBIX pacdyeToB OBUIH MOTYYCHBI KAHOHHUYECKHAE KOPPEISIHH, KOTOphIe
OJTHO3HAYHO CBHUJICTENLCTBOBAIM, YTO MEKJIY HCCIEIYeMBIMH TPYIIaMH MEPEMEHHBIX CYIIECTBYET
OTYETIINBAsI CTATHCTHYECKAs CBS3b — DJUTUIICOM] PACCEHBAHMS JIOCTATOYHO CHIIBHO BBITSIHYT BJIOJIb
TIIaBHOM JuaroHand. Koa@uuueHT Koppensiuu MepBhIX KaHOHWYECKHX IJMHEHHBIX KOMOMHAIWH
cocrapiser 0,913991, a ypoBenb 3Haummoctu (p-value) paBen 0,0231. CnemoBaTenbHO, BBIBOA O
CTaTUCTUYECKOW 3HAYMMOCTH CBSI3M YKa3aHHBIX HANIPaBIICHHUH 3aciy:KuBaet Oomnee ueM 97% moBepHs.

ConepkaTenbHBIH aHANIN3 MOMYYEeHHOW KAHOHMYECKOH KOPPENALUU MO3BOJISIET YTBEPKIATS,
9TO C OYEHb BBICOKOH CTENEHBIO JOCTOBEPHOCTH TICHXOJOTHYECKHE W TICUXO(PHU3NOIOTHICCKUE
MokKa3areinu UMeoT cBs3b ¢ ['PB-mokaszaTensMu U 3Ty CBS3b MOXHO JOCTAaTOYHO TOYHO BBIPA3UTh
KOJIMYECTBEHHO.

[IpoBenennas paboTa MO3BOJIMIIA TIOTYYUTH CIEAYIONINE PE3YIbTATHI:

1. Tlony4eHHbIe AaHHBIE CBUJACTEIBCTBYIOT O HAIWYMW CHIIBHBIX KOPPEISIMOHHBIX CBS3CH
MEKAY PAIOM TCHXOJOTHYECKHX TIOKazaTelel, OTpPaKalolUX WHIMBUYAIbHO-TICHXO0JIOTHYECKUE
0COOCHHOCTH W aKTyaJbHOE COCTOSIHHE OCY)KJCHHBIX JIMII U3 YHCIIA CIICIIKOHTHHTCHTa U PacYCTHBIMH
OuodekTporpaMueckKuMy  MapaMeTpaMy, TONYYEHHBIMH TPH  MPOrpaMMHON  00paboTke
nuHamudeckux ['PB-rpamm.

2. Ha ocnoBanmm mnapameTpoB auHamuyeckux [PB-rpamMm MerogamMu MHOTOMEpHOIO
PETPECCHOHHOTO U JHMCIEPCHOHHOTO aHan3a MOCTPOCHBI MOJAETH pacuera psjaa MCHUXOJOTHYSCKHX
SKBUBAJICHTOB, XapaKTEPUIYIOMINX CICAYIONINE TMYHOCTHBIC CBOMCTBA M KAYECTBA OCY)KICHHBIX JIUII:

-«TPeBOKHOCTBY, KOd((HUIMEHT erepMuHamu R =0,521;

-«Arpeccusi», kKodhduimenT aerepmunanun R’=0,656;

-«J10CTOBEPHOCTHY», KOID(HUIMEHT AeTepMUHaLHH Mozenn R*=0,601;

-«CaMOKOHTPOIbY, Ko duIment nerepmunanun R* =0,601;

-«Bo1IeBOIi KOHTPONIBY, K03(hMUIHEHT JeTepMUHAIINN OTydeHHOH Moxemu R =0,683;
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-«CKIIOHHOCTb K 3aBHCHMOMY TIOBEJICHHIO», KOd((HUIMEHT nerepMuHammu R =0,701;

~«CKIIOHHOCTb K TIPEOIOTICHHIO HOPM U TPABHI », K03 UIMEHT neTepmuHamuy R*=0,712;

-«MopabHas HOPMATHBHOCTEY», KO3((GUIMEHT JeTepMUHAIMK Mojenu R =0,675;

-«CKJIOHHOCTb K aCOLHAIbHOMY [OBEICHHION, KOd(pGUIMEHT AeTepMuHanun R*=0,714;

[IpoBenennas oreHka d3pQPEKTUBHOCTH MOTYYCHHBIX MOJIENEH MoKa3alia UX JJOCTOBEPHOCTh U
WH(POPMATHBHOCTD, & COOTBETCTBEHHO BHICOKYIO TIPOTHOCTUYECKYIO HAJISKHOCTb.

3. Tlomy4yeHHbIC B HCCIEIOBAHMM MOJICNIM TICUXOJOTHYECKHX JETEPMUHAHT TI0 CBOEMY

CMBICIIOBOMY 3HAYEHHIO, MOTYT OBITh OOBETMHEHBI B TP OJIOKA:

1)  O6nok «BoneBoi KOHTPOJbY (BK) - ctocoOHOCTH K CAMOKOHTPOITIO SMOLIMH, ISHCTBHIA, COCTOSIHHIA;

2) 0ok «TpeBOXHOCTh W arpeccus» (TA) — oTpakaeT aKTyaJbHOE COCTOSHHE JIUI[ CKIIOHHBIX K
COBEPIIEHUIO MPOTHUBOIPABHBIX JIEHCTBU;

3) Omok «acoruanbHoe moBenacHue» (AC) — XxapakTepusyeT HWHIUBUIYaTbHO-IICUXOIOTHYECKYIO
MPEAUCIIOZUINIO 00CIICIOBAHHBIX JIMII K aCOIMATBHOMY TOBEICHHUIO, COBEPIICHUIO DKCTPEMHUCTCKHX
JIEWCTBUM U TEPPOPUCTUUECKUX TEUCTBU;

4. Ha ocHoBaHMH Mojeliel, TIOCTPOGHHBIX 1O pe3yjbTaTaM HCCIeAOBaHM, pa3padoTaHa
aBTOMAaTU3UpPOBaHHAaA CHUCTEMA JJIsL OHepaTHBHOﬁ OLICHKH JINII, CHOCOGHLIX 10 CBOUM
UHAUBUAYAJIbHO-TICUXOJIOT'HYCCKUM OCO6eHHOCT$[M U aKTyaJlbHOMY COCTOAHHIO K COBCPHICHUIO
IIPOTHUBOIIPABHBIX JICHCTBUH.

Takum 0Opa3om, B X0/ UCCIICAOBAHUN MPOJEMOHCTPUPOBAHO, YTo MeToa ['PB naer 1ennyro
JMATHOCTUYECKYI0O MH(OpMAIMIO MO0 OIIEHKE COCTOSHUS YellOBEeKa, CBA3aHHOTO C OTPaKEHHEM €ro
UHIUBUAYAJIbHO-TICUXOJIOT'MYCCKUX OCO6eHHOCTeI71. MC’TOI[ MMO3BOJILIET IIPOBOAUTH CKPHUHUHI -
o0crenoBaHus U MPENCTaBIsieT co00H yMOOHBIH U MPOCTONH METO Uil MPO(QHIAKTHKH COBEPIICHHS
MPaBOHAPYIICHHA, B TOM YHCJIE B MECTaX MacCOBOTO CKOIIJICHUSI HACEICHUSI.

PETUCTPAIIUSA IIAPAMETPOB 'EO-AKTUBHBIX 30H I'PB
JTIATYNKOM

KopotkoB K.T'. , Koporkosa A. K.
gdv@korotkov.org

BBEJEHUE

[Ipobnema perucTpanuu reo-akTHBHBIX 30H OOBEKTUBHBIMU MPHOOPHBIMA METOAaMH HMEET
Oonplioe HaydyHOe M MpakTHyeckoe 3HadeHue. LMpoko wucnomb3yemble METOJbl OHOIOKAIUU
MO3BOJISIIOT TOJNYYaTh WHTEPECHYIO WH(POPMAIUIO, IIEHHOCTh KOTOPOH MOXKET OBITh MHOT'OKPATHO
yBeNTM4YEeHa 3a cueT npruOopHOi BepuduKaIum.

Panee mamu Obinm paszpaboraH razopaspsiHbiii matyvk [1,2], moKa3aBIIMK HHTEPECHBIC
pe3yNbTaThl IPU PETHCTPAIlUK TUCTAHTHOTO BO3JICHCTBUS YeIOBeKa-omneparopa. B Hacrosiiet pabore
OIUCHIBACTCSl KOHCTPYKIHUS M pe3ynbTaThl ucnbiTanuidi [ PB natumka, padoraromniero B KOMILIEKTE C
I'PB npubopamu (mpousBoaurens — acconuanust KTU, Cankr-IlerepOypr, www.kti.spb.ru).

METOJUKA

[Mpunim paGoThl TaTYMKAa OCHOBAH HA OpraHM3alldii 3aMKHYTOW IIEMU TOKa BO30YXKIICHHS
CKOJIB3SIIEro ra3oBoro paspsjaa Ha 6ase 'PB nmpubopa ¢ nuranuem ot akkymyinstopa. [lpu nutanum
OT aKKyMyIIsITOpa NPHOOP «OTBS3aH OT 3eMIIM», W 3aMbBIKaHHE DPa3psAHOTO TOKa TMPOUCXOIHT B
3JIEKTPOHHOM Lienu npubdopa (puc.1).

B Bapmante puc.l memp Toka 3ambikaercsa uepes ['PB remepatop 1, Oarapero2 u
Meraymuueckuii muiauHAap 3. [eHepatop ¢opmupyer NHI000pa3HbIe HUMITYJILCHl HAMPSKEHUS
amruTynon 3 kB, mmurenpHOCTRIO 5 MKC, 4acToToi cienoBanus 1024 I'ti. UMimynsChl mogaroTcest Ha
MPO3pavYHOE TOKOIMPOBOAALIEE MOKPHITHE ONTHYECKON JIMH3BI 4, BBI3bIBAasl CKOJB3ALINI pa3psl OT
MOBEPXHOCTH JaTdyvka — muwikHApa 3. UyBCTBHTENBHBIA 3JIEMEHT MPEACTABISECT COOOM LMIMHID
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mramerpoM 10 MM w3 TutaHa Mapku BT-3. Mcnonb3oBaHue THTaHa oOecIeYMBacT OTCYTCTBUE
KOPPO3HUH METAITUYECKOM MOBEPXHOCTH B YCIOBHUAX Ta30BOI0 pa3psaaa Mpy M3MEHEHNUHU BIaKHOCTH.

[TapameTpsl Ta30BOT'O0 paspsaa yCTpoHcTBa puc.l 3aBUCAT OT YCIOBHM BHENIHEH CpPEIbI
Onmaromapsi OTCYTCTBHIO BHEIIHEH IIeNd 3a3eMieHus. MOXHO CKaszaTh, 4YTO UYYBCTBUTEIBHBIM
AJIEMEHTOM SIBJISIETCSI BCSI TOKOBasI LIEMb MPHOOpa.

Taxum obpazom, [PB natumk (puc.1) sBisieTcss HHOIUKATOPOM ITapaMeTPOB BHEIIHEH CPebl.

B TO xe Bpems 4yBCTBHTEIBHOCTh CHCTEMBI MOXKET OBITh CYIIECTBEHHO YBEIWYEHA IPH
pa3MbIKaHUM TOKOBOW Ilemu. B 3ToM ciyyae K MeETaJUIMYECKOMY LMIMHAPY 3 TNPHCOEAWHEHa
€MKOCTHasl aHTEHHAa, XapaKTep KOTOPOW oIpe/eNnsaeTcs napaMmerpaMmu uccienyemon cpenbl. Llens Toka
3aMBIKAaeTCs 32 CYET eMKOCTHOW cBsizu mpubopa 1 u antenHsl 7. [logoOHas cxema oOecrieunBaeT
OOJTBIIIYIO YyBCTBUTEINBHOCTD JIaATYMKA K U3MEHEHHIO MTApaMeTPOB OKPYKAOIIEH CPebl.

Ha stux npuanmnax Osi1 pazpadotan npudop, MOTYIHBIIUI Ha3BaHHUE «S5-I DIIEMEHT.

[Tpuntumn [l 371eMEHTOB SIBISETCS] OMHON U3 OCHOB TpaauIlmOHHON KHTAMCKOW MEIUIIMHBI
Hapsay ¢ npuHiunoM Mub-Aub. Teopus [Isatu DieMeHTOB BO3HUKIA W3 HAOMIOACHUN Pa3MUHBIX
TpyNI  JIWHAMUYECKUX B3auMoOneHcTBH B mpupone. Kaxnpli sieMeHT mpencTaBisercss Kak
CBA3YIONIMIA 0a3uC B mpUpojie U Teie yenoBeka. Hampumep, Orons coorBerctByer Cepaity u ['onoBe.
Bzaumoornomenus Il DneMeHTOB ciy)kaT MOIEIBIO TOrO, Kak pa3jMyHbIe IPOIECCHl B TeEle
COOTHOCSTCS APYT C APYroM. DT B3aUMOOTHOIIEHUS OMPEACISIIOTCS B OCHOBHOM uepe3 IUKiIb! LlleHr
u Ke (puc. 3). [TpuHIIUI MSTH JIEMEHTOB OBLI MTOJIOYKEH B OCHOBY KOHCTPYKIIUHU IIpUOOpa.

IPUHIAI PABOTBI TIPUBOPA «5- JIEMEHT»

[punnuner opranu3anuu pabotel npuBeneH Ha puc. 4. [Ipubop 'PB Kommakr ciyxut
W3MEpPUTEIBHBIM YCTPOUCTBOM. THTAHOBBIN KalUOPOBAHHBIN HWIMHAP (BXOAAMMA B KomruiekT I PB
KaMephl) pa3MelIaeTcs Ha ONTUYECKOH JIMH3E B CIICHHAIBHOM aepxarene. Baxuo, uto I'PB kamepa
paboraer or akkymyisTopa 12B. CrernuanbHblii aBTOMATHYECKUH IEPEKIOYATEb COCTUHSACT
KOHTAKTHBIN BBIBOJ LIMJIMHApa TMOOYEPETHO C Ka)XXAbIM M3 CEHCOpOB. B mepBoM ciydae HWIHHIP
coeauHeH ¢ obmieit Toukoi I'PB Kamepnl. OcTaibHBIMH 3JIEKTPOAAMH SIBJISIOTCS: METaJTMYCCKUN
CTep>KeHb, TIOMEIIaeMbId B BOAY (peKa, py4ei, 03epo U T.II.); 3a3eMJICHHE Yepe3 IMOUBY; JIEKTPOJ,
BOTKHYTBIA B JIEPEBO M paguo-aHTEHHA. B Ka)kJIOM TOJIOKEHUM 3aMUCHIBACTCA MUHAMHYeckuii AVI
¢daiin B Teyenne 10 cekyHI M BBIYMCIAIOTCS BPEMEHHBIC PAIbI MApaMETPOB C HCIOJIb30BAHUEM
nporpamMmbl «ScilLab». B kaxmoil cepuu uaMepeHHid perucrpupoBaioch mopsaka 300 Todek mpu
3anmcu 30 KaJapoB B CEKHITY.

PE3YJIBTATHI SKCIIEPUMEHTOB

Cepust m3MepeHuil ObuTa TIpoBeIeHa B XOJI€ SKCIEMUIMH B paiion Top Popaiima — KykyHan B
Benecynaie B stuBape 2005 rona.

[Moaxmrouenue x obmeit Touke ['PB Kameps! paccmaTpruBanoch kak pedepeHTHOE H3MEpEeHHe,
YUUTHIBAIOIIEE BIMSHHUE MO3UIIMOHUPOBAHUS TUTAHOBOIO IMUIMHApPA M YCIOBUN BHEIIHEH CpEembl.
PesynbraTtel u3MepeHHUN C JAPYTUMH JATYUKAMH TI0 KaXJOMY IapaMerpy OTHOCHUJIHCHh K
COOTBETCTBYIOIIIMM H3MEPEHHUSM B PEKHUME COCOUHEHMS C KOPIYyCOM, YTO IO3BOJISJIO TONYYaTh
Oe3pa3MmepHble MHBapHaHTbl. B Tabnume | mpuBeneH mpuUMep SKCIEPUMEHTANBHBIX JIAHHBIX IS
napamerpa miomaan it nepBeix 15 BMP ¢aiinos (0,47 cexynna 3amucu). 01AVI — pexum 3amnucu
MIpU IPUCOSIUHEHNH K Kopirycy; 03 — anekTpon B Boxe; 04 — 3azemiienue; 05 — anTenna. B mociennux
Tpex KOJIOHKaX Mpe/CTaBIeHbl OTHOCUTENbHBIE JaHHBIE, TO ecTh JaHHbIe 03 KOJIOHKH, JeeHHbIC Ha
nanaeie 01 KoioHKM W T.4. Takoil xapakrep oOpaOOTKM YMEHBIIAeT 3aBHCHMOCTh OT IapaMeTpOB
cpenbl (BIAXKHOCTh, JaBIICHWE, YCTAHOBKA OJJIEKTPOJA) M TO3BOJISIET KOMOMHHMPOBATH 3HAYCHUS
Pa3IMYHBIX TAPaMETPOB BHE 3aBHCUMOCTH OT UX aOCONIOTHBIX BEJTMYHH.

I'padukn BpeMeHHBIX 3aBUCHMMOCTEH mpezcTaBiicHbl B [Ipunokenun. Kak BHAHO U3 3THX
JIAHHBIX, B HOPMAJIbHBIX YCIOBHUSX TpadUK IUIOMAIU TPEACTABISET COOOH MPAKTHYECKH TLIOCKYIO
JTUHUIO ¢ Bapuanueid MeHee 5%. CuibHbIe TpeH bl OblH 3aduKcHpoBanbl 20 sTHBAPS PH U3MEPEHUN
B Mope, 28 sHBaps Ha BepuuHe PopaiiMbl u 29 auBapst Ha 6epery pexu KykyHaH.

I'paduku sHTpONMEM Ooee HEOMHO3HAYHBI. B HEKOTOpBIC THH JUCIIEPCHS SHTPOIUHU JUIS
aHTEHHOTro JaT4nKa Obuta oyeHb Bemuka (01-26, 01-27, 01-28, 01-29). 310 ObLIM AHU MOTHOM JIYHBI U
CHJIBHBIX U3MEHEHUH Moro/ibl — 26 ssHBaps ObUIO COTHEYHO, a 27 HOYBIO MO TPOIMYECKUHN JINBEHb,
KOTOpBIN TIpoJloyKaics Oosee cyTok. 29 siHBapst HeOo ObLIO MOKPHITO TydaMu. OTMETHM, YTO B OTH
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JTHH MU3MEPEHHS TPOBOIMIIMCH Ha OobIIol BbicoTe — OT 1960 10 2700 MeTpOB HajJ YPOBHEM MOPSL.
N3mepenust Ha Beicote 1000 MeTpoB B conmHeuHBIN neHb 30 SHBaps 3apeTHCTPUPOBATH CIIOKOMHYIO
BPEMEHHYIO KPUBYIO.

Tabnuna 1. [TpuMep dKCTIEpUMEHTANBHBIX JIAHHBIX U UX 00paOOTKH.

Wwms daiina ...0lavi | ..03.avi | ..04.avi | ...05.avi | water/conn | earth/conn | ant/conn
1 (0.00 sec) 4177 3690 3837 3132 0.88 0.92 0.75
2 (0.03 sec) 4069 3761 4142 3138 0.92 1.02 0.77
3 (0.07 sec) 3904 3850 3991 3271 0.99 1.02 0.84
4 (0.10 sec) 4098 3876 4029 3142 0.95 0.98 0.77
5(0.13 sec) 3873 3873 4035 3211 1.00 1.04 0.83
6 (0.17 sec) 3797 4062 4239 3064 1.07 1.12 0.81
7 (0.20 sec) 3735 4025 4011 3309 1.08 1.07 0.89
8 (0.23 sec) 3671 3960 4221 3157 1.08 1.15 0.86
9 (0.27 sec) 3898 3901 4072 3293 1.00 1.04 0.84
10 (0.30 sec) 3728 3959 4150 3215 1.06 1.11 0.86
11 (0.33 sec) 3647 4018 4272 3382 1.10 1.17 0.93
12 (0.37 sec) 3649 3901 4232 3544 1.07 1.16 0.97
13 (0.40 sec) 3692 4086 4377 3562 1.11 1.19 0.96
14 (0.43 sec) 3732 4063 4080 3546 1.09 1.09 0.95
15 (0.47 sec) 3553 3980 4224 3755 1.12 1.19 1.06

I'padukn BpeMeHHBIX 3aBUCHMOCTEH TmpezcTaBiicHbl B [Ipunokenuu. Kak BHAHO U3 3THX
JIAHHBIX, B HOPMAJIbHBIX YCIOBHUSX TpadUK IUIOMAIU TPEACTABISET COOOH MPAKTHYECKH TUIOCKYIO
JMUHUIO ¢ Bapuanuei Mmenee 5%. CuibHbIe TpeH bl OblH 3aduKcHpoBanbl 20 sTHBAPS MPH U3MEPEHUU
B Mope, 28 sHBaps Ha BepuinHe PopaiiMer u 29 sHBaps Ha Oepery peku KykyHas.

I'paduku sHTpONMEM OoNee HEOMHO3HAYHBI. B HEKOTOpBIC THH JUCIEPCHS SHTPOIUHU JUIS
AHTCHHOTO JlaT4MKa ObuTa oueHb Benuka (01-26, 01-27, 01-28, 01-29). Dto ObLIM AHU MOJHOW JYHBI U
CHJIBHBIX U3MEHEHUH Moro/ibl — 26 ssHBaps ObUIO COTHEYHO, a 27 HOYBIO MOIIIEN TPOITMYECKUHN JINBEHb,
KOTOpBIN TIpoJloyKaics Oosee cyTok. 29 siHBapst HeOo ObLIO MOKPHITO TydaMu. OTMETHM, YTO B OTH
JTHU M3MEPEHHS MPOBOIMIINCH HA OobIIol BbicoTe — OT 1960 10 2700 MeTpOB HajJ YPOBHEM MOPSL.
N3mepenust Ha Beicote 1000 MeTpoB B comHeuHBIN neHb 30 sSHBaps 3apeTHCTPUPOBATH CIIOKOWHYIO
BPEMEHHYIO KPHUBYIO.

Takum 00pazoM, MOXKHO cjelaTh MpeIBapUTENbHOE 3aKIfoueHHe, 4yTo AHTEHHBIH [laTumk
YyBCTBHTENIEH K HM3MEHEHHSM aTMoc(hepHbIX yclnoBHU. Takue ke HaOIroneHusi ObUIM ClHleNaHbl B
nporecce u3Mepenuii yierom 2004 r. B ropax Kapkaza. EctecTBeHHO, TpeOyIOTCS IOMOIHUTEIbHbIC
JaHHbBIE JUISI TOATBEPKASHHS 3TOTO BBHIBOJIA.

Jnist BOJHOTO JaTyvKa BBICOKAs JHMCIIEPCHs JAHHBIX OblTa 3aperucTpUpOBaHa Ha BEPIIMHE
PopaiimMbr 28 smBaps u y pekun Kykynan 29 smBaps. Ha puc.2 mpencraBiieHbl OTHOCHUTENbHBIE
napaMeTpsl Ui BOIHOTO jgaTdrka. Kak BHJHO W3 3TUX JAaHHBIX, HAMOONBIIMHA CHUTHAN OBUT TaKKe
3aperucTpupoBaH Ha BepumHe Popaiimer 28 sHBaps u 'y peku KykyHan 29 sHBapst.

OTMeTHM, YTO MMEHHO B STHX YCIOBHSX MOXXHO OXHJIaTh 0co0oe cocTosiHMe Bojpl. Ha
BepiuHe PopaiiMbl M3MepeHHs] MPOBOIMWINCH B PydYbix, KyAa BOJa MONAAAaeT HEMOCPEACTBEHHO U3
noxnas. PaiioH HalnuoHanbHOro mapka KanaliMa oOTJIMYaeTcss MOJHBIM 3alpelleHueM Jr00i
XO3SUCTBEHHON JICATENBHOCTH, aBTOMOOHMJIBHOTO TpPAHCIOpPTa, OJMKANIINA KPYIMHBIA  TOPOJ
Haxoautcs Ha paccrosauu 600 kM. TaM OTCYyTCTBYeT 3JIEKTPOMArHUTHOE 3arpsi3HEHHE CpEAbl: HU
MOOWIIBHBIX TeNe()OHOB, HH TEIEBUACHUS, HH paano. JIOKIM aKKyMyIUPYIOTCS W3 ONMXKalImmx
TPONMYECKHUX JIECOB M IIOJHOCTBIO JIMIIEHBI 3arpsi3HEHUN M npumeced. B To xe Bpems sTa Boja
OTJINYAETCsl OT IUCTHIUTMPOBAHHOM, TaK KaK OHAa HECET 3apsij BHICOKOIOpHOW aTMoc(epbl, UMErolIeH
OOJBIIYIO KOHIICHTPAIIUIO OTPUIIATEIFHBIX HOHOB.

VY peku KykyHaH u3MepeHHS NPOBOAWINCH B MECTE CIHSIHHS IBYX IOTOKOB: OT TOpPBI
Kykynan u ropst Popaiima. OT0 ropHble peku ¢ OONBIIMMH TypOYIEHTHOCTSMH, BOJOBOPOTaMH H
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BuxpsimMu. Crlenyer oXuaath, YTO MOJOOHBIC YCIOBUS YBEIHUYMBAIOT SHEPTETUKY BOJBI, YTO MBI U
HAOII0/1aJI IKCIIEPUMEHTAJIBHO.

3AK/IIOYEHUE

N3 pe3ynbTaToB HSKCIEPUMEHTOB MOXKHO CHeaTh BBIBOJ, YTO MPUOOp «5-H DiaeMeHT»
MPOJIEMOHCTPUPOBATl MHTEPECHBIC JaHHBIC, KOTOPbIE MOTYT OBITh CBSI3aHBI C YCIOBHSIMH CpPEIbI.
JlanpHeiime 3KCIepUMEeHThI TO3BOJIAT MOIYYHUTh JIOMOJHUTENbHbIE JaHHBIE.

1. A.c. 13222900 CCCP, Nonusarmonnsiii nerekrop / Koporkor K.I'. (CCCP) — N 3945460.
2. KoporkoB K.I'. Peructparms 3HepromH(GOpMAaIMOHHOIO B3aMMOICHCTBUSA Ta30pa3psIHBIM JATIUKOM //
buomen. undopmaruka: Coopn. Tpynos — CII6., 1995. — C. 197-206

WOOD

7

Puc.2. Ilpunnun IIatn O1eMeHTOB.

Puc.1. [IpunnunuansHas cxema
JKCIEpUMEHTa c JIATYUKOM pu
Pa30MKHYTOH IIeTH.

regepatop I'PB; 2 — akkymynsarop; 3 —
METAJUTMYECKUN IMIUHIAP; 4 — ONTHYecKas
JIUH3a C TOKOIPOBOJAIIMM IOKPBITHEM; 5 —
I13C xamepa; 6 — koMIIbIOTEp; 7 — AHTEHHA.

Puc. 3. IIpunimn padotsl nprbopa «5-i DneMeHT».
1 —T'PB Kawmepa; 2 — THTaHOBBIA HUIUHID; 3-7 — AATYHUKU.
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Puc. 5. 3MeHeHne KOMIUIEKCHOTO TapaMeTpa JijIs BOJHOIO JaT4yrKa B pa3HbIe THH.
G* = Area* + Form Coeff* + Intensity* - Entropy*, rae * orMeyaeT OTHOCHUTENBHBIE TapaAMETPhIL.
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[MPHUJIOXXEHUE 1. VENEZUELA JANUARY 2005
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BJIMAHUE CO/JTHEYHO-JIYHHBIX 3ATMEHU I HA
OHEPTETUKY YEJIOBEKA

Kpyrakosa A.C.

kaz.kos@rambler.ru

MBI IPUBBIKITY TIPUICPKUBATHCS TITYOOKOTO M Y3KOTr0 aHTU(UIOCO(CKOro B3rIIsIa Ha )KU3HB,
KaK Ha pe3yibTaT CIy4dailHON UTPBI TOIBKO 3eMHBIX CHJI. JTO, KOHEYHO, HEBepHO. JKU3HB Ke, KaK MBI
BUJMIM, B 3HAUUTEILHO OOJNbIICH CTENEHM ecTh SIBIEHHE KocMudeckoe, ueM 3emHoe. OHa co3laHa
BO3JICHCTBUEM TBOPYECKONH JIWHAMHKHA KOCMOCa Ha HWHEPTHBIA MaTepuan 3emiu. OHa KUBET
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JMHAMUKOH STHX CHJI, B Ka)XJIOM OMEHWH OPTaHMYECKOro MyJibCa COTJIACOBAHHO C OMEHUEM IyJIbca
KOCMHYECKOI'0 CepAla — 3TOM IPaHAMO3HOM COBOKYIIHOCTH TyMAaHHOCTEH, 3BE€3]l, COJNHIA U IUIAHET.
(AJL. YmxeBckuit).

Kaxxnplii JleHb MBI SIBISIEMCSI CBHJICTEISIMH KOCMHYECKMX MHUCTEPHH, BOCXOJa W 3axoja
COJIHIIA ¥ JIYHBI, TPOXOXKAEHH TUIaHET 110 3HaKaM 30/1MaKa u T.1. U BHe 3aBHCHMOCTH OT TOT'O 3HaeM
MBI WJIK HET O JBM)KCHHH HEOECHBIX CBETHJI )KM3Hb Ha 3eMIIe NMPOXOAUT MO HeOecHBIM 3akoHaM. Bes
BeJIMKasi My3bIKa BCEICHHOHN 3BYYHT B HAc, 3BYK, LIBET, OCsA3aHUE, OOOHSHME, BOJHOBBIE BHOpAIIUU —
3TO TO HEMHOTOE, YeM MbI MOXEM OOBSICHUTH CBOC BHJICHHE MHPA, HO MO3HATH JIBIXaHUE BCEIICHHOM
OBLTO BCer/ia BBICIICH IENblo YenmoBedecTBa. M Kak pe3ynabTaT 3THUX IOMCKOB B HAIlleM IICHTPE MBI
pEIII COBMECTHTh JIpPEBHHE 3HAHHUS AacTPOJIOTMH C HOBEUIIMMH TEXHOJOTHSMH COBPEMEHHOMN
¢uzukn (meron ['PB mpodeccopa Koporkoa K.I'.). Ha mporsokennn aByx ner (2004-2005) mist
npoBeneHns Oo0CleoBaHus OBUIM TPHUTJIAIICHBI JIOOPOBOJBIBI PAa3HOTO BO3pacTa, COCTOSHUS
3/I0POBBSI, 00pA30BaHUS U CEMEHHOT0 TIOJIOKEHHS C [IEeTbI0 YCTAHOBHUTD BIHMsHUE 3aT™MeHN ConHIa U
Jlyasl Ha sHepreruky uenmopeka. 3atmenue Comana 6wuto 19.04.2004r.,13.10.2004, 9.04.2005r.
3atmenne Jlyasr 05.05.2004r., 27.10.2004r., 24.04.2005r.

C TOYKM 3peHMs acTpoynoruy, Morosckux m ByMHCKHX NMPaKTHK H3BECTHO, YTO 3aTMEHHS
Jlynst 1 ConHIla BIHSIOT HAa OOIIYIO SHEPreTHKY YelIOBEKa, TICUXOCOMATHYECKOE COCTOSIHUE JIIOJICH,
YBEIMYEHHUE DOUACMUI, IOXapoB, HABOJHEHUMH, 3emisATpuceHuid. lIpu aHamuse npoBeNEHHBIX
WCCIIEIOBAaHUH YCTAHOBWIIM: Y BCEX OOCIENyeMBbIX IUIONIAJlb 3aCBETKH aypbl pEe3KO Tajana Imepen
3aTMEHHEM, a uepe3 CYTKH IIociieé TNPOXOXKACHHA 3aTMEHHS BOCCTaHABIMBalach. A Tak ke
HaO0JII0JIAIOCh PE3KOE M3MEHEHHME Ha Yakpax. B xome paOoOThl HaMU ObLIO YCTAHOBJIEHO, YTO MEpes
COJIHEUHBIM 3aTMEHHEM Y 35% 00caenyeMbIX aypa BhITIsaAea (CriaXeHHOM) CO CJIa0bIM CBEUCHUEM.

[lepen nynasiM 3aTMeHHE Y 65% aypa BeITIIsAfena (poratoil) ¢ OJHUM WM HECKOIBKHMHU
HEpOBHBIMH BBEIOpOCAMH HaJl TOJIOBOMU, TIPUYEM IOCTIE 3aTMEHHSI BRIOPOCHI TTOJIIPHO MEHSUTUCH C JICBOM
CTOPOHBI Ha MpaByl WM HaobopoT. BuamMo He 3psi ApeBHUE MPAKTUKA PEKOMEHIOBAM B JTHU
3aTMEHMI KOHTPACTHBIN TyIll HAYMHAS C TOJIOBBI.

Eme 1915 romy Bemukuit pycckuii ydeHsld A.JI. UmkeBckuii B CBOMX Hay4YHBIX paborax
ormevanl («COOTBETCTBHE MEXAY pa3HBIMH (EHOMEHaMH B OOLIMX MaccaX M KOCMHUYECKUMHU
¢dakropamMn»). B cBOMX Tpyaax HEOJHOKPATHO VYKa3biBajl HANpPSMYIO CBSI3b  MaKCHMYMOB H
MUHHUMYMOB KOCMHYECKHX W T'eO(U3NYECKHX SIBJICHHH COTJIACHO COBMAJAlOT C MaKCHMyMaMH W
MUHUMYMaMH TEX WIH SIBIICHHH B opraHndeckoM mupe. OH mHcal: «3MHIEMHOIOTH 0TBOPAYHBaJIHCh
OT M3YYEHUS ATHX SIBIICHUH, KaK Oy/b-TO 3TO UX HE MOIJIO HHTepecoBaTh. KocMuueckoe U colsipHOe
W3IYYEHUS], KOPITYCKYISIPHOE W KOPOTKOBOJIHOBOE, DJICKTPHUUECKHE U MArHUTHBIC SIBJICHUS B 3€MHOI
aTMocepe U ee Kope, BIMSIONIME Ha )KU3Hb OHOCc(Ephl, COCTOAT BHE IMOJISI 3peHUs MemUIMHbBL. Kak
OTCTaja OHA OT COBPEMEHHOH acTpOHOMHH, acTpoQu3WKH, Treodusuku T.1. JlpeBHUE Bpaun
OTJINYAITUCH OOJBIIEH IMUPOTOH M TepnuMOCThIO» (A.Jl. UmkeBckuil «3eMHOE 3X0 COTHEUHBIX Oyphb»
riaBal.6, kH. «Pycckuit KocMU3M»).

MO/IEJIb CBA3U 'A30PA3PATHBIX N30BPAYKEHUM C
COCTOAHMEM CO3HAHUNA YE/IOBEKA

Kpezkanosckuit 9.B., Koporkuna C.A.
HOA KTHU, Canxm-Ilemepoype

Heﬁpoq)ﬂ?ﬂdo.ﬂorﬂ YK€ naBHO 3aAyMbIBAJIMCh HAJl BOSMOXHBIMH KBAHTOBBIMHU MCXaHU3MaMU,
CBSI3aHHBIMM ¢ paboTOii Mo3ra. Ha 3Ty TeMy MHOro nucaji Kiaccuk Hefipodusuonoruu JxoH DKKIIC.
OpHako Mo3JHEee BO3ZHUKIM JPYrde HJCH, B YaCTHOCTH, CBsI3aHHBIE ¢ MMeHamMu Xamepodda u
ITenpoysa.

B mnwmonepckoit pabore Xamepodda [1] peup 1mIa O CBOCOOPA3HBIX BBIYMCICHHSX,
MPOUCXOSANIMX B TAK HA3bIBAEMBIX MHUKpPOTpYyOOUKaX IUTOCKEneTa. MUKpOTPYOOUKH - BakHAs 4acTh
"ckesnera" KiIeTKH. MHKpOTPYyOOUKM €CTh BO BCEX KJIETKaX BCEX OPraHM3MOB, 332 HMCKIIOYCHHEM
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HEKOTOPBIX O0aKkTepuil M BOJOpOCiieil. ITO Moible MIMHAPHYECKHE TPYOOUKH AUaMETpOM MPUMEPHO
25 uM. OHH COCTOAT U3 CYOBENUHUIL - TYOYTHHOB. TYOYIHHBI - 3TO MOJEKYJbI-AUMEpPbI, TO €CTh OHH
MOT'YT CYyIIECTBOBaTb MO KpallHeH Mepe B JBYX MPOCTPAHCTBEHHBIX KOHQUTYpaIHIx
(xoHpopmanusx). st Toro 4ToObl MPOU30LLIO "MepekitoueHne” U3 oJJHON KOH(opMalyu B APYryio,
JOCTaTOYHO 4YTOOBI CIMHCTBEHHBIA JIIEKTpOH 'mepeexan ¢ wmecra Ha wectro". IloBepxHOCTh
MUKPOTPYOOUKH COCTaBJieHa W3 TYOYJIHMHOB, PACHOJOKECHHBIX B Vy3JIaX MPaBUIBHOW pENIETKH.
Kondurypanus xaxaoro TyOynuMHa 3aBHCHUT OT KOHUrypamuu ero coceneil. Takum oOpa3zom,
(dhopmupyercs 00pa3 IPUPOJHOrO KICTOUHOr0 aBTOMaTa.

OTH BBIYUCIICHHS, B CBOIO OUEpPE/Ib, BIMSIIOT Ha Nepeiady CUTHAJIOB MKy HEHpOHAMH.

Pomkep Ilenpoy3 mpumam 53Tod wulee KBaHTOBOTO paszyma Oonee (OpMaM30BaHHYIO
¢duznveckn Moznens "co3nanus” [2].

B camom 000011cHHOM BUE co3aanHas Xamepodom-Ilenpoyzom moaens "pusuku cozHanus"
BBITJSITAT Tak. Ha OCHOBE KOCBEHHBIX OKCIIEPUMEHTAIBHBIX JaHHBIX H  pAga (U3MUECKHX
COOOpakeHUH Jenaercs MpermoioKeHne, YTo TyOYTHHBI B MHKPOTpYOKax criocoOHBI 00pa3oBBIBAThH
OoIpIIMe KOTepPEeHTHBIC KBAHTOBBIE CHCTEMBI. ['OBOps WMHade, OOJbIIas COBOKYITHOCTH TYOYJIMHOB
MOXKET HEKOTOpOe BpeMs XHUTh "KBAHTOBOM XKH3HBIO", a TOTOM TIEPEXOAUTHh B KIACCHYECKOE
COCTOSIHME C TIOMOIIIbIO HeBbIuucIuMOi mporenypbl OR ("omeparmonnoi pegykuuu"). IMenHo stot
nepexol U ecTh "MOMEHT CO3HaHUS" WM "dJIeMEHTapHBIM (AaKTOp YYBCTBEHHOTO OIbITAa", €CIH
MOJIb30BaThCS TepMUHONOTHEH (hriocoda YaiTxena. [1oTok Takux coOBITHI U 00pa3zyeT cyObeKTHBHO
OLTyIIaeMbIil 4eToBeKoM "MOTOK co3HaHus". Tak 4To Bce mpoucxofsiiee ¢ HelpoHaMHu Mo3ra - 3TO
Kak Obl "TeHb" HMCTHHHO BaXXHBIX KBAHTOBBIX IIPOIECCOB, HIIM "ONEpPAIMOHHON peayKuuu'" B
MUKpOTpYyOKax [2, 3].

Hcxonst u3 ¢hopmynsl [IeHpoy3a, CBA3BIBAIOLICH CPEIHIOK MPOIOIKUTEIBHOCTh "KBAHTOBOM
XKU3HU" CHCTeMbl C ee 'TpaBUTALMOHHOM SHepruer"”, W MaHHBIX HEKOTOPHIX AKCIEPUMEHTOB B
HEHPO(PU3NOTIOTHH, CpEJHEE KOIMYECTBO TYOYJIMHOB, HAXOASIIMXCS B CICINICHHOM COCTOSHHUH TPU
peanuzanyy "MOMEHTa CO3HaHHA'", OIIEHWBAETCS B ONWH MMWUIMApA. s 3Toro (ToXe OLIEHOYHO) C
OONBIIMM 3aIacOM XBAaTaeT THICSIYM HEHPOHOB. bolee TOHKWMI aHANMW3 MPUBOIUT K MOJIEIH
"opkectpoBanHoit OR" (orchestrated OR), B koTopoit yyacTBytoT emie U 6enku MAPS, cBs3bIBatoIye
MUKPOTPYOOUKH JpYr ¢ Ipyrom. KommdecTBO TakuxX COOBITHI B MO3TY YeIOBEKAa MOXKET JIOCTHTaTh
COTEH MMJUTMOHOB B CEKyH1y [2-5].

Takum 00pa3oM «KBaHTOBBIC SIBJICHUSD) XapaKTEPH3YIOIIHE «MOMEHTBI COZHAHUS OKa3bIBAIOT
BIIMSIHUE HA Mepe/lady CUTHAJIOB MEXAy HepoHaMHU. DTO U3MEHEHUE CUTHAJIOB MOXKET OTpa3HuTCs Ha
pacmpenenenue curHaioB B [IHC u
nepudepruuecKoll HepBHOM CHUCTEME.

CrenoBartebHO, COIJIaCHO
Hallled KOHIEMLMU O POJIM HEPBHOM
CHCTEMBI B TIpoliecce (pOpMHPOBAHUS
CBEUEHHUS KO)KHOT'O MTOKPOBA YeIoBeKa
B 3JICKTPOMATHUTHOM I10JI€ BBICOKOT'O
HampspkeHUst [6], KOHEUHBIM BUA
pelieHus, OMNpEeAeNAIoNMi  MOJENb

pacmpocTpaHeHus [IOTEHIAAJIA
JNCHCTBHS B HEPBHBIX BOJIOKHAX,
Oyxaer U3MEHATH HaJIn4ue

mdPy3noHHbIX 1OTOKOB ATD B
30HaX OS(QeKTOopoB, a 3HAYMT, U
ONpENENsITh  XapakTep  CBEUCHHS
JAHHOTO Y4aCTKa KO)KHOTO TIOKpOBa B
OMII BbICOKON HAMPSKEHHOCTH.

Puc.1. Iurockener BHYTpU HeiipoHOB. CxeMaTHyeckoe H300pakeHHE CHHAIICOB C MHUKPOTPYOOUKaMHU |
JPYTHEMH IIUTOCKEJIETHBIMH CTPYKTYPaMHU.
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Tak, B 4YacTHOCTH, MNPHU MCCICAOBAHUM IIPOLECCOB HHTEUIEKTYAJbHOU JESTEIbHOCTH
(pemieHue 3ajady) MPOBEACHHBIMM aBTOpaMd B JIGHMHIPAJACKOM O0JIACTHOM Y HHUBEPCUTETE
um.IlymknHa Ha CTy/eHTax, ObUTM BBISIBIICHBI ONPEJEIICHHBIE KOPPEIAThl Mexay napamerpamu [ PB-
rpaMM U YCICIIHOCTHIO PEIICHUs 3aJaHuidl. BeposTHO, CHOCOOHOCTh K HMHTEIUICKTYaJbHOM
JIeATEIbHOCTH YBEIMYMBACT BEPOATHOCTh OOBEKTHBHOM pENYKIMH, a CIEeJOBaTelbHO, B CHIY
CIICJIAaHHOTO BBIIIE JOMYIICHHS, YBEITUYNBACT BEPOSTHOCTh W3MeHeHus: (opmbl ['PB-rpamm nasnbiies
PYK YEJIOBEKAa B IPOLECCE MHTEILNIEKTYalIbHOW NEATENbHOCTU. Tak, K IpUMEPY, TUIIMYHOMU SIBISAETCS
KapTHHA CYLIECTBEHHOro H3MeHeHus ['PB-rpammbl maneleB pyk 4enoBeKa JUIsl UCHBITYEMBIX,
YCIIEIIHO CITPaBHBIIMXCS C 3aJ]aHuEM (BEpXHEe N300paKeHUE) U HE3HAUUTEINBHBIX U3MEHEHUH (HOpMBI
I'PB-rpamMMm Il HCIIBITYEMBIX, CIIPABUBILIMXCS C 3aIaHUEM MEHEE YCICIIHO (HIDKHEE H300paKeHHE).

[lepexon W3 Ha4YambHOrO B KOHEYHOE COCTOSIHUE, TaKUM O00Opa3oM, BEPOSITHO, SIBIISETCS
pE3YNIBTAaTOM TOCIIEOBATENLHBIX OOBEKTHBHBIX PENyKIHH, TMPUYEM B TEpBOM cliydae (BepxHee
n300paXkeHne), KOJIMYECTBO PENYKIUN 3HAYUTEIBHO

IPEBOCXOJUT €r0 aHAJIOT BO BTOPOM CIIydae.
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ITPUKJ/IAIHAA KNHE3NOJIOTUA — NCITOJIb3OBAHMUE I1OCJ/IE
CMEPTN

Ky3nenosa O.B., Ky3nenos [0.B.

Kageopa manyanvnoii mepanuu, pegnrexcomepanuu u Hegporocuu I ocyoapcmeennoco uHcmumyma
ycogepueHcmeosanusi gpadetl, MyHuyunaibHoe namono2oanamomuyeckoe 6wopo, omoenerue Ne2, Hosokysneyx
ok@online.kuzbass.ru

Beenenue. [IpuknanHas KHHE3UOJIOIUS — METOJ, ITO3BOJSIOIIMI HA OCHOBAHWY MaHYaJIbHOTO
MBIIICYHOI'O TECTUPOBAHUSA BBIABIIATH MATOJIOIrMYCCKUE U3MCHCHUA B OpraHax M TKaHAX WU ITPOBOAWUTH
WX KOPPEKIIHIO MOJT KOHTPOJIEM MBIIIEYHON CHITBI. DTO cBOeoOpa3Has Ouonornyeckas oOpaTHas CBsI3b
C OpraHM3MOM MAIMEHTA.

deHomen TepameBTHueckor Jokanusanmu (TJI) Obu1 omucan G. Goodheart B BHze
oca0IeHHUs MHIMKATOPHOMN MBIIIIBI TPH MPUKOCHOBEHHH OOJIBHOI0 K ATOJIOIMUSCKOM 30HE Ha KOXKeE.
[MozaHee ObIIO OOHAPYKEHO, YTO BOZHUKAIOIIAS MBIIICYHAS cIa00CTh MOXKET MepeaBaThCs IPYroMy
YCJIOBCKY, MMOOTOMY IJIsI TECTUPOBAHUA MAJICHBKHUX )Z[eTefI, 60JIBHBIX B 6eCCO3HaTeJIBHOM COCTOSHHNU U
KUBOTHBIX CTal0 MPHUMEHATHCS TaK Ha3bpIBAGMOE CypporatHoe TecTHpoBaHWe. [lpm dToM
TECTUPOBAHHH ACCHCTEHT Bpada UCIIOJIL3YETCs B KauecTBe MPOoBOAHKKA. Ho ecim MOXKHO MccienoBaTh
XKHUBBIE OOBEKTHl C TMOMOIIBIO 3TOTO0 METOJA, TO HENb3sl JM IOMNBITATBCS CAENATh TO K€ camoe C
MEPTBBIMH TeIaMH?

Hens wccnenoBanusi. [lombiTka TPOBEIEHUSI CYppOraTHOrO TECTHPOBAaHUS METOJOM
MPHUKIAIHON KHHE3UOJIOTUH YMEpPIIUX JIIojIel B pa3Hble CPOKH IMocie cMepTH. Brauane »Ta mumes
Kasajiach HaMm aOCyp/IHOM, U TEpBhIC )K€ PE3YNbTaThl IIOKA3IMCh HAM YAUBUTEIbHBIMH.

Marepuan. HccrnenoBaHue MNpPOBOMMIOCH B MYHHIMIAIBHOM MAaTONOTr0AHATOMHYECKOM
OT/IETICHUN U B OIOpO CyeOHO-MEAMIIMHCKOM dKcrepTr3bl HoBoKy3HeKa.

OO0cnenoBano 16 TpynoB B pa3HbIe CPOKH IOcae cMepTH - oT 40 MuHyT 10 72 yacoB. Kpome
TOIr0 - IBOC€ HCU3BECTHBIX JIUI[, KOTOPBLIC 6BI.HI/I 6aHB3aMI/IpOBaHBI U COXPaHAIUCH MJIA OINO3HAHUSA B
TedueHue 3 MecsieB. Bospact ymepiux - ot 27 10 74 ner. JlnarHos 10 BCKPBITHS HE ObLIT M3BECTEH
npo3ekTopy. [locie nmaTonoroaHaTOMUYECKOr0 UCCIIENOBAHUS BBISICHUIIOCH, YTO 7 YEIIOBEK YMEPIH OT
CEep/IEYHO-COCYIUCTHIX 3a00JIeBaHUi, 2 - OT paka , 2 - OT HapyIIEHH MO3TOBOr0 KPOBOOOpaIlleHHs, 2
- OT LMppo3a TMe4YeHH, 3 - OT MarolioruH Jerkux. MccnenoBanach cuila MHIMKATOPHOH MBIIIIEI Y
ACCHCTEHTa, KOTOPBIH OBIT HCIHONB30BaH JUIsi CYppOraTHOrO TECTUPOBAHMs. ACCHUCTEHT He ObLI
OCBEZIOMJICH O TPUYHMHE CMEPTH M CYNIHOCTH MeTona. lcrmomb3oBanach JENTOBUIHAS MBIIIIIA,
JIaBaJIOCh 3a/laHUE yJIEPKUBATh OTBENEHHYIO MO yriioM 90 rpaaycoB OT TYJIOBHUIIA PYKY B TO BpeMs
Kak Bpad, CICIHaIbHO O0YYCHHBIH METOAMKE MPHUKIAJIHON KHHE3UOJOTHH, OKa3biBall JaBlicCHUE Ha
JIMCTAILHBIA KOHEII Tiedya B Te4eHHe 3 CEKyH]I. 3aTeM aCCHCTEHT IPUKACAIICS K pa3IMYHbIM 0071acTsIM
Tena, a Bpad, NPOBOMALIMK HCCIIENOBaHHME, CTOSUI 3a CIIMHOW acCHCTEHTa W HE BHUIEN, Kyla
noMelnanace najoHb. /s Oombliell JOCTOBEPHOCTH HCCIEAOBAHUS ACCHCTEHT 0e3 Beimoma Bpaya
MEPUOJMUSCKH TIPUKAcaJICsi K TIOBEPXHOCTH CTOJa, Ha KOTOpPOM Jexan Ttpyn. Kpome Toro,
IIPOBOANIIOCH TECCTUPOBAHUC MBIIIEYHON CHJIBI C MCIIOJB30BAHUEM THCTOJIOTMYECKUX nmperapaToB U3
apx¥Ba OTJIENICHHS.

Pesynpratel. B 14 w3 16 caydaeB c1aboCTh  MBIIIIIBI-HHIUKATOPA BBI3BIBAJIACH
MPUKOCHOBEHHEM KaK K KOXKHOH MPOCKIWU OpraHa, TaKk M HENOCPEACTBEHHO MPHU MPUKOCHOBEHUH K
OTKPBITOMY opraHy. HamOoree 4eTko BBISABIISAIACH CIa00OCTh MPU MPUKOCHOBEHHWH K MPOCKIMH TEX
OpraHoOB, MOPaKEHHE KOTOPHIX OBUIO MPUYMHOW CMEpTH. B OONBIIMHCTBE ciydaeB IMOCIENyOIee
MOP(OIOTHYECKOE HCCIICIOBAHHE MOITBEPIKIAIO BHISBICHHBIE METOJIOM MBIIIEYHOTO TECTUPOBAHUS
W3MEHEHUs] TKaHel. YculieHne ociabeBIIel MBIl CBUICTENHLCTBOBAIIO O TOM, YTO HCCIelyemMas
TKaHb HecéT WHQOpMAIUIO, KOTOpas BCTYMaeT B PE30HAHC C TATOJOTHMYECKOW TKaHBIO U
«Kpanupyer e€. Hanpumep, ocnabieHne MBIIIIIBI IPU MTPHKOCHOBEHHH K 00JIACTH cepAla OOLHOTO,
yMepiero or mHdapkra MHOKap[a, uc4ye3aeT IPH HCIOIb30BAaHHH MOPQOIOTHYECKOro IMpernapara
«uHOpapKT MHOKapna». B IByx ciydasx, Korja Tepe] CMEpThIO MPOBOIMIACH AePUOPHILIAIUSL
KETYJAO0YKOB Cep/Ia IEKTPHUECKIM Pas3psIoM. CIa00CTh HHIUKATOPHON MBIIIIIBI BO3HHKAJA TOIBKO
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MpH TMPUKOCHOBEHWH K 0O0NacTH DSJIeKTpHYecKod MeTkd. [l W3ydeHus npupoabl QeHoMeHa
TEpaneBTUYECKOM JIOKATM3aIK MBI TIONPOOOBaIH 3a3EMIUTh TPYI MEITHBIM KaOeleM H OOHaPYKHIIH,
4TO B YCIOBHUSX 3a3eMIJICHHS MBIIIEYHYIO CITA00CTh Y aCCUCTEHTA BBI3BATh HE yIa&rcsl.

3axmovenue. [logobHoe uccnenoBaHne, HACKOIBLKO HAM HM3BECTHO, MPOBEICHO BIIEPBHIC, H
OHO TIOKa3bIBAaET, YTO CMEPTh HACTymaeT He cpasy. llpoliecc ymupaHUs MPUBOAUT K IMOCTEIEHHOMY
CHIDKCHHUIO DIIEKTPHUYECKOH AaKTHBHOCTH, YTO MOXKET OBITh CBSI3aHO C HH3KOIHEPreTHYECKHUMH
peaknusMu 1o TUMY “XonomHoro Oera - pacnana”. [lodTomy TaiiHa >KM3HU HE B CTPYKType, a B
WH(POPMAIMOHHO-OHEpreTHIecKnX MexaHu3Max. C TpekpanieHneM JbIXaHds W IUPKYJSIIHA KPOBU
BHYTPHKIICTOUHBIE DHEPTETHYECKHE MPOIIECCHl MOT'YT MPOIOIDKATHCS JUTHUTENBHBINA TIEPHO BPEMEHH.
Harmm pe3ynbTaThl cornacyrores ¢ AanabiMu J. Niboyet, 1958, R. Shenberger, 1977, Y. Omura, 1982,
A.®. ITaBnoBa c coast, 1993, K.I. KopotkoBa 2002, mogy4eHHBIMH C TOMOIIBIO ammapaTHBIX
METO/IOB MCCIICIOBAHHS.

Mgl nonaraem, 4To pe3yJabTaThl MPOBEJCHHOI'0 HAMU UCCIIEOBAHUS 3aCTABISIOT JIMIIHUK pa3
3ayMaThCsl O TPAaBOMOYHOCTH MHOTHX 330TEPUYECKUX TIPEACTABICHHNA O YelIoBeKe, K KOTOPBIM
akajieMHuecKasi MEeIMIIUHA TPOJOIKAECT OTHOCHTHCS CKENTHYECKH.

OLEHKA IICUXOPNUSNYECKNX 1 BUO9HEPI'ETUYECKUX
XAPAKTEPUCTUK YEJIOBEKA METOZIOM I'PB B ITPOLIECCE
3AHATUHN IICUXOTEJECHBIMU ITPAKTUKAMU

Kypuc 1.B.

bIIA, Canxkm-Ilemepbype

Henpto nmaHHOM  myOnMKanmuu — sIBISIETCS  YaCTUYHOE  IPENCTABICHUWE  pe3yJbTaToB
JKCIIEPUMEHTA, IPOBEACHHOIO B paMKaxX JUCCEPTALMOHHOIO HCCIENOBAHMS, ITOCBSALICHHOIO
WHTErPaTUBHBIM TICUXOTEIECHBIM MpPAaKTHKaM (Ha MpUMeEpe aBTOPCKON INCHUXOTEIECHON MpPaKTUKU —
BUOBHEPT OITJIACTUKMN). ITockonbky 00a TepMUHA CPaBHUTENBHO HEAABHO BOILIA B OOMXO/I, MBI
MO3BOJINM ce0e KOPOTKO Ha HUX OCTAHOBHTHCS.

BuosHepromnactruka, kKak IcUXOTelNecHas MPaKTHKa, HalpaBieHa HA OOy4YeHHE pelaKcaluu
Kak (pU3MUECKOT0, TaK U TICHXMUYECKOT0 Teja, a TAK)KE Ha YBEIMUCHHE YCTOMUYMBOCTH Ha YPOBHE BCEX
SHEPreTHYECKHUX IEHTPOB. B 0CHOBE OMOPHEPTOMIACTUKH KaK OCO3HAHHOTO JIBUTATENBHOTO JEHCTBUS
JSKAT MHOTrOypaBHEBas MEHTaJlbHasl M JBUTaTeNbHAs KOOPAWHALMS C HCIOJIb30BaHUEM
VHHBEPCAIBHBIX TIpaUYecKuXx CHMBOJIOB. OTO TIO3BOJNSieT OallaHCHPOBaTh M MPOU3BOJILHO
AKTHUBH3UPOBAaTh (DYHKIMKM KOpPHl OONBIIMX TMONYIIApUH TOJNOBHOTO MO3ra W pPa3BHBacT
penaKkcallOHHbIE HABBIKM B CTATUKO-THHAMHYECKOM PEXUME, YTO Ja€T BO3MOKHOCTh MOAETHPOBAThH
MPOCTPAHCTBO HamboJee ONTUMALHBIM o00pa3oM Juisi co3maHus ycinouid Bbixoga B MCC,
MIEPESKUBAHUE TPAHCIIEPCOHAIBHOIO ONBITA U, KaK PE3YJIbTAT — BBIXOLY Ha BHEpALMOHAIBHOE 3HAHHUE.

OTa ICUXOTEXHOJIOTHA - HHTErpaibHa 0 CBOEH CYTH, UTO OTPAKEHO KaK BHYTPH NMPAKTHKHU B
LENTOM, TaK BHYTPH Ka)JI0W U3 ee cocTaBIstomux. OcoOEHHO SPKO 3TO BUIHO BHYTPH JIBUTATEILHOTO
NCHCTBHS, Kak 0a30BOI0, CM. CXEMY.

OTtnuuunTenbHbIe 0COOCHHOCTH PellaKCallMOHHON OMOIHEPT OTUTACTHKH

[epBoe - penakcallMOHHBIA XapaKkTep IBMKEHHS, MPU KOTOPOM MaKCHMaJIbHO pacciabieHbl
TE€ YacTH Tella, KOTOpbIe HE YYacTBYIOT B JIBWKCHUU W MUHUMAaIbHO — paboratomue. [1ockonabKy 3TH
yIpakHEHHsT HalpaBJICHBl Ha pacrpenelieHue OWOdDHEPTHH, 3TO BElET K PACKpPENOIICHUIo, T.€.,
penakcanuy MbIIIEYHOW, SMOLIMOHAIIBHOW U MEHTAIBHOM.

Bropoe — sTt0 THMN ynpaxHeHuil, kotopble B PIl HasbiBaroTcs mncuxodusmyeckum. OT
OOBIYHBIX OHU OTJIMYAIOTCS TE€M, YTO BBITONHSIIOTCS 00s3aTENbHO ¢ Oco3HaHUeM. [lcuxodusnieckue
YOpaXHEHUsI — 3TO MEHTaJbHO-ABUTATENbHAA TPAKTHKA, T.€. COBOKYNHOCTb JBHUTATEIbHOM U
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YMCTBEHHOM JIeATEIbHOCTH. DTOT MPOIECC BKIIOYAET B ¢e0sl M MICOMOTOPHOE MPEACTABICHHE CAMOT0
JBUKCHUS, U 00pa3, WK aCCOLMATUBHBIN s, ¥ cCaMOHaOr0ieHue U MH. Ap. [TlosToMy, Kak mpaBuIio,
YIPaKHSHHsI BBITIOJTHSIOTCS B 00JIee MEAJICHHOM TEMIIE.

OMOPHEpromiacTuKa
KaK
JBUraTebHOE
JercTBre
— ¥
.
KOOpOUHayus. onemenmyl oau: UCNONb306aHUE OPEEHUX
ABUTraTeIbHAs (npanaiiamel. MeHT. mpaouyui
NPOCTPAHCTBEHHAs NPAKTHKA,., PeJIaKcalusi, (MYApBI, XaCThI,
paTMHIeCKast N®Y) u manya YHHBepCcaJbHbIE

rpadg.cuMBOJIbI, pYHbI)

Tperbe — 3TO B3aMMOCBS3b YIPaKHEHHH C IeATENbHOCTHIO IPABOTO U JeBOro nomymapuii. C
WX TOMOIIBI0 MOXXHO aKTHBH3MPOBATh KaXKJI0€ W3 TOMylIapuid. 37ech 0co00e MEeCTO 3aHHMAaIOT
YIpaXHEHUs] HAa pa3BUTHE YYBCTBA PUTMA, MPAaBUIBHYIO OCAHKY, MEJIKYI0O MOTOPHKY, BKJIIOUAIOIIYIO
JBUKEHUA KHCTEH, MajiblieB PYK, MBIIII] II€H U T.1.

@DaKTHYECKH, HCIONB3Ysl  MPOCTHIE  3JEMEHThl  MOXXHO  CO3HATEIbHO  pa3BUBATh
WHTEIUICKTYaIbHbIE BO3MOXKHOCTH, CIIOCOOHOCTh K PAacCHIMPEHUIO BocHpuATHs HHpopmarmu 06e3
yiep0a i MCUXO(PU3NIECKOro 310POBbs, MPEAYIIPEKIATh MaryOHOe BO3ICHCTBHE CTPECCOB M JIp.

UerBepToe - BBITEKAIOIIEE U3 BTOPOTO M TpeThero. B mporecce 3aHATHIN penakcalimOHHBIMU
JIBUKEHUAMH MBI MOXKEM JIOCTUTaTh Pa3NMYHBIX 3MOIMOHAJIBHBIX COCTOAHHUU. bmaromaps 3HaHUIO
COOTBETCTBUH MEXIY YIPaKHEHUSMHU M MX BO3JCHCTBHEM Ha IICHXO-3MOIHMOHAIBHYIO c(epy, MBI
MOXKEM MOJIEIMPOBATh PA3IMYHBIE COCTOSHHS, aJanTHpysd K HUM HaIlle TeJ0 Ha BCEX YPOBHSIX
TEJIECHOW OpraHU3alluH , B TOM YHUCIIE U Ha TTIYOMHHBIX YPOBHIX co3HaHUSA. OCOOEHHO 3TO BayKHO MPH
pabore ¢ M3MEHEHHBIMH COCTOSIHUSIME cO3HaHUs. OCO3HAaHHAs JBUTATENbHAs MPAKTHKA MO3BOJISIET
paboTaTh B 3THX COCTOSIHUSX MPH TIOJIHOW 0€30MaCHOCTH. ITO JIOCTUTACTCS 3a CUET Pa3BUTHS YyBCTBA
YCTOWYMBOCTH ((PU3NUECKOM, SMOITMOHAIEHON 1 MEHTAITLHOM ).

Mpl mo3BoNHIN cebe OCTAaHOBUTHCS Ha COJCPKAHHMW JAHHOW MPAKTHKH B CBS3H C TE€M, UTO
(akTHUECKH BCE TEpEYMCIICHHbIE €€ COCTaBISIIONE TaK WM WHade cBsizaHHBI uin ¢ MCC, wm ¢
HaTpaBJICHHBIM YHEPTETHYECKUM BO3JICHCTBHEM, PEATH3YIOIIMMCS B Pa3IUYHBIX (hopMax v METoJax.

OKcIeprMeHTaNbHbBIE UCCIIEA0OBAHNA BKIIOYAM PAJ ICUXOTECTOB U almnapaTHbIe H3MEPEHHUS.
B naHHOM COOOIIEHHMHM MBI OCTAHOBHMCS Ha HW3MEPEHUAX, BBINOIHEHHBIX [ PB-meromom. Mel
MO3BOJINM ce0e OCTAaHOBUTHCS B OOJIBIIEH cTeneHW Ha pe3ynbTartax [ PB, mockonbky MMEHHO 3TOT
METO/I, pa3padOTaHHBIA TPYIIONH y4eHBIX 1moJ pykooacTBoM mpod. Koporkoa K.I'. mo3Bomnser Ha
CErOHAIIHUM JeHb HCCIIEOBAaTh M3MEHEHMSI SHEPreTHMYECKHUX XapaKTEpUCTHK 3aHUMAIOIIMXCS B
npoliecce 3aHsATH, HarpaBleHHbIX Ha padoty ¢ ICC u B UCC.

Meron I'PB no3Bonser:

e CyaHTh 00 00IIeM YPOBHE M XapakTepe ero GU3N0IOTHIeCKON aKTHBHOCTH.

® -IPOBOJUTH KIACCU(DUKAIIMIO COCTOSHHUSI 10 THITY CBEUCHUS;

® -BBISIBJIATH TPEBOXKHBIE 30HBI OpraHU3Ma M CIeTUTH 32 BIMSHUEM Ha OPraHU3M Pa3IUYHBIX
BO3ZICHCTBUN: AJUIOMATHYECKMX M TOMEONMAaTHYeCKHX IPernapaToB, pa3iM4YHBIX BHUIOB Teparlvy,
MEAMUTALINHU, AayTOTPEHUHTA U T.II

Meron [I'PB mnomydaer Bce Ooinee WIMpOKOE TPH3HAHUE W, HApSALy C JPYTHMH
ANEKTpOrpaduueckuMy METOIaMH, HAUMHAET aKTHBHO HCIIOIB30BATHCS B MEIUIIMHE, CIIOPTE, ICUXOJIOTUH,
ncuxo(u3nonoruv, pyHAaMEHTATBHBIX U MPUKIATHBIX HCCIeNOBaHUIX B Poccun 1 3a pyOexoM.
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Jinst BBITIONIHEHHS HCCIEOBAaHUM CHOPMHUPOBAIN OKCIEPUMEHTANbHYIO rpymmy u3 20
ucHBITyeMbIX (17 KeHIIMH 1 3 My)KYHH), UMEIOIIKX ONBIT MEHTabHOU TpeHupoBku ot 0,1 roga mo 32
ner. Bozpact ucnbityembix — oT 24 10 57 ner, u3 aux 16 — B Bo3pacte 40-50 ner. Obmmas BeIOOpKa 1mo
nanHbeiM ['PB cocraBuina 40 denosek, o0Iias BHIOOpKa, MOMydeHHAs 110 JaHHBIM «

CHuManuch TOKa3aHusl J0 3aHATHIA ¥ TIOCNIe B MIPOIIECCE OJJHOTO 3aHATHs (Ha OCHOBE METO/Ia
®omnsa - npudopsl «Cremna-2(01)», TAK «XpoHoc» u 3a00p KpOBH); KPOME TOTO, IIPOBOIUIKCH
n3mepenus ['PB meronoM B nponecce 3aHATHH — 5 Cpe30B, COOTBETCTBYIOLIUX S-TH 3TaraM 3aHATHS.

JA7ist KCTiepuMeHTa  MIPOBOMITUCH U3MEPEHHS MOCIE KaXKI0H (a3bl 3aHATHH.

1)  Usmepenne 'PB-curnana 10 mansiies 0e3 ¢puibTpa 10 3anstui (1-¢hoH)

2)  HWsmepenue ['PB-curnana 10 nanbiieB 0e3 ¢puiabTpa nocie ¢dassl 1 (2)

3)  Usmepenne I'PB-curnana 10 mansiieB 0e3 ¢punprpa mocie ¢assl 2 (3)

4)  HUsmepenue ['PB-curnana 10 nanbiieB 0e3 ¢puiabTpa nocie dassl 3 (4)

5)  Usmepenue 'PB-curnana 10 nanblieB 6e3 puibrpa mocie ¢asbl 4 (KoHel 3aHAThi) 1ocie ¢asbl (5).
AnnaTaTypHoe o0ecrieueHue uist dkcrepumenTa - npuodop I'PB Kamepa "[Ipodaran".
[Mapamerpsl o0pabotku: Bpemst skcrosunuu 0,5cek, pexum-1.IlporpamMmmHoe obecnieueHwme:

I'PB cwemka - "GDV Capture Russian"; "I'PB Yakpsr"- pacuer 4dakpoBbix wuHIekcoB; "I'PB

Huarpamma": pacder ©6azoBeix ['PB mapamerpoB JS u t.n. "GDV APPS" - anamuz I1OC

(onosHepreTrueckuii moreHiman u 1.71.); "I'PB pedTHHr" - 3aKkitoueHHE O ICHXO0-dMOLMOHAILHOM

coctosiHun. Pazpaborunk: pupma "KTHU"

3amepbl ['PB-meronom npoBoaunmch acrnupantomM JIMTMO, corpyaHuKoM abopaTophu
ouoanexrporpadun Hukonaem IpustkunbivM. crnonb30Baiochk ABa BapHaHTa: 10, IOCIE 3aHATHH |
B TIpoIlecce, B peKHUME PeaTbHOr0 BpeMEHH. 3aHATHE, MPOTSKEHHOCThIO 3-4 akaJeMHUYecKHX yaca,
COCTOSUIO M3 HECKONBKMX 4YacTeid, HMEIOIMX CBOW airoputM. B TedeHue 53TOro BpEeMEHH,
MPOBOJIMJIOCH HECKOJIBKO 3aMepoB (4-5) TakuM o0Opa3oM, YTOOBI HE HapyIlaTh HU cCaM IPOIECC, HH
OOIIy0 SHEPTETHYECKYIO XapaKTEPUCTHKY MPOCTPAHCTBA.

Kpatkoe coneprxanne 3aHATHS pellaKCallMOHHOW OMOIHEPTOIIIACTUKOM U COOTBETCTBHE
IUQPOBBIX 3HAUCHHUIH U3MEPEHHSM:

@on; BBOAHAS MEIUTAIMS C BKIIOYCHHEM JBIXAaTENBHBIX IUKIOB U YIMPAKHEHUH Ha KOHIICHTPAIHIO

BHuManus (KB) Ha rpaduueckux cuMBonax SHEpreTudecKkas pa3MHHKA; OCHOBHAS YacTh: aCaHbI-

TaHIBI (C BKIFOYEHHEM MENKOH MOTOPHKH, TaHIEBAJIBHBIX AJIEMEHTOB - ATIOJIOB, COOTBETCTBYIOMINX

HATPABJICHHOCTH BO3JCHCTBUS YIPAKHEHUH; 3aKITFOUUTENbHAS CTATHKO-THHAMHYECKAs METUTALIUS C

BKITIOYEHHEM CIIOHTAHHOT'O TAHIIA.

B uncno 3amay nccnenoBanus BXOIUIO:

1)  BBIIBUTH CBOMCTBAa JMYHOCTH, W3MEHSIONIMECS TOJ BO3JICHCTBUEM TPaHCIEPCOHAIBHBIX

nicuxotenecHbIx npaktuk (I1TI1);

2)  BBIABUTh KOPPEISIIIUM MEXAYy TPUOOPHBIMH U  TICHXOJOTHYECKUM  HCCIEOBAHUSMH,

HCTIOJIb3YEMbIMU B DKCIIEPUMEHTE;

3)  BBISIBUTH HANIMYHME B3aUMOCBS3CH MEXKIY DHEPreTHYeCKUMH, TIICUXOJNOTHUYECKHMH |

(U3NOIOTUIECKUMH XapaKTePUCTUKAMH
Tabnuna 1. 3menenune nokaszareneit uakp merogom ['PB B mporiecce ogHOr0 3aHATHS

YaKpbl Mynan Cpanax Manun. | AnHax. BHIIT aJpKHA Caxacp. JS SD
Hanpag. VBen. VBen. VBen. VBen. | Yeen. | Yaen. VBen. VB. VM.
W3meHeH.

p1-2 0,01 0,03 0,01 0,001 0,001 | 0,0015 0,005 0,001 | 0,003
P2-3 0,3 0,09 0,04 0,16 0,25 0,07 0,04 0,28 0,1

P 3-4 0 0,00 0,00 0,02 0,00 0,13 0,23 0,00 | 0,03
P 1-4 0 0,00 0,00 0,00 0,00 0,00 0,00 0,001 | 0,004

B BBOmHOI uyacT HaOMIOJACTCSI CTATUCTHYECKU JIOCTOBEPHOE M3MEHEHHE DHEPTeTHKH BCEX
YaKp 3a HCKITFOUEHHEM moka3aterst SD, XxapakTepu3yomero ypoBeHb aucbananca 1mo BceM 4aKpam.

B ocHoBHO# wacTu HaOmoAaeTcs MPOJOKEHHE POCTa YPOBHS DHEPTETHKH YaKp, U3 HHUX
CTaTUCTUYECKU JOCTOBEPHBI NIOKA3aTeNU 110 MAHMITYpE U caxacpaape. DT0 00BSICHSETCS MOA00OPOM H
QITOPUTMOM  YIPAXXHEHUH W aKTHBHBIM BKJIIOYEHHEM MEIKOW MOTOPHKH, MHOTOYPaBHEBOH
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KOOpJMHAIINY, aKTHBHO BIUAIONICH HAa WHTEIUICKTYaJbHBIN IIEHTP, a TAKXKE JBIXaTeILHON MPAKTHKU,
HanpaBJIEeHHOW Ha JOCTUKEHHE SGHEPTreTUUECKOr0 paBHOBECHSI TIOJyIIapUii TOJJIOBHOTO MO3Ta.

B Tperbeli 3aKIOYMTEIBLHON YacTH — B COCTOSHUM CTATHYECKON METUTAIIMKM HAOJII0aeTCs
YBEITUYECHHE 110 BCEM TOKa3aTessM, kpoMe SD, cTaTUCTHYECKH TOCTOBEPHOE M0 BCEM YaKpaM, KpoMe
WHTEUICKTYaabHOTO IIeHTpa (apkHa W caxacpaapa). CHmwkeHne 1o SD TOBOpUT O CHHXCHUHU
MoKa3aTess SHTPOIUHU B MPOLIECCE 3aHATHSL.

CpaBHEHHE TIOKa3aTelell MEXKITy HAYaJbHBIMH M KOHEYHBIMH PE3YJIbTaTaMH II03BOJISICT
TOBOPUTH 0: (DAKTHYECKOM POCTE FHEPTETHUKU 10 BCEM YaKpaM, YTO MPUBOIUT K YBEIMUCHHUIO OOIIIEr0
SHEPronoTeHIMala, SIBHOMY CHUYKEHHUIO YPOBHS JHTPONMHHOCTH M JIOCTHUXKEHHUIO COCTOSHUSA
TapMOHHMH U SHEPTreTHUECKOro OanaHca MEXIY Pa3IMYHBIMU [ICHTPAMHU.

T'PA®UKU U3MEHEHUS IOKA3ATEJIEM YAKP B TPOIIECCE OITHOI'O
3AHSATUSIL.

I'paduk]l. I3MeHEeHUsT KOTUYECTBEHHON OLICHKH
sHepreTuku yakp Mynaaxapbl u CBaIXxuCTaHbI

Mynanxapa u CBagxucrana 02
OTHOCSTCS K HHCTUHKTUBHOMY
LIEHTPY, OTBEYAIOIIEMY 3a SHEPTHUIO, ° ; N X —
HEOOXOAUMYIO JJIs1 HOPMaJIbHOU /< I

-0,2

KNUBHEACATCIIBHOCTH OpraHu3Mma.
B mpomecce BCEro 3aHATUS | o4 Y a— o
HaOIIoaeTCs  yBENMYEHHE IOKa3a-

-0,6

Tenedl. Baytpu - 2 nmka, mo Mynan- /
Xape, CBS3aHHBIE C COAEPXKAHUEM |

JaHHoW  yactH. M3MeHeHmsT 110 _/
Ceamxucrane Ooyee IUIaBHbIE C -
IIOCTEIIEHHBIM  Hapacrtanuem. [Ipu
MOCTPOCHUHU 3aHITHSl BCET/IA YYUTBHIBAETCS DHEPreTHUEeCKasi COCTABIIIONIAs, NMPU KOTOPOH padota ¢
BEPXHUMH IICHTPaMH JOJKHA 00513aTeNbHO 0a3UpOBATHCS HA MPEABAPHTENBHON AKTUBU3ALNH HIKHUX.
3TO OJIHO 3 TIABHBIX YCIOBUM MPEAYIPEKICHHS HETATUBHBIX TIOCIEICTBUN 1 TEXHUKHA O€30IMacHOCTH.
VYBenuueHue 3HepronoTeHnyaga BCEro OpraHu3Ma B IIPOLIECCE 3aHATUM CBA3aHO, NMPEXIE BCEro, C
YBEIMYEHUEM I10KA3aTENEed UMEHHO 3TUX YaKp.

Yakpa Manunypa sBIS€TCSI OAHOBPEMEHHO JBUIATEIBHBIM LIECHTPOM U LIEHTPOM TBOPEHHS.
Xapakrep U croco0 BBIMOTHEHUS YIPAKHEHUH MMO3BOJSET B IIEJIOM HAKAIUIMBATH SHEPTOMOTECHIHAIL.
Buytpu rpaduka HaOMIOAAIOTCS CTYNEHYATOCTh, YTO OOBSCHSETCS XapaKTEepOM BBITOTHIEMBIX
nevictBuii. Tem He MeHee, B TpadiKe YeTKO MPOCMAaTPHUBAETCs HEYKIOHHBIN POCT.

Mn

1 2 3 4 5

I'pagpuk 2 H3MmeHeHuEe KOIMYECTBEHHBIX
IoKa3aTesied 10 YaKpe MaHUIype.

-0,2

-0,4

-0,6

-0,8

0,4

0,2

-0,2

-0,4
I'padux 3. V3MeHEHUE KOJUYCCTBEHHBIX /\\/

vy -0,6
MoKasaresnei 1o Yakpam 3MOIHOHAIBEHOTO
[EHTpa

-0,8

An
—— Vi
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[lo obenm dyakpam HaONIOAAETCs TOBBIINIEHHE YPOBHS DSHEPreTHKH. [Ipu 3TOM, IHMHHS
AHaxaTbl — CEpACYHOro IeHTpa — Oojee Msrkas, 0e3 CHJIbHBIX KOJcOaHHMH Ha MPOTSDKEHUH BCErO
3aHsaTHs. Jlunus Bumynxu — Oonee nomanHas. Pe3kuil moabeM BO BpeMsi BBOJHOW MEIMTAIIWH,
CHHKCHHE — B JBUTATCIBHOM (TpM BBINOJHEHWH CUJIOBBIX YIIPaKHEHHH, IIOBBINICHUE IIPH
BBITIOJIHEHUH YIPAKHEHHH, WMEIOIIUX COOTBETCTBYIONIYI0O AaHATOMUYECKYI0 M JIHEPTEeTHUECKYIO
HAaIPaBJICHHOCTh M HEOOJBIIMM CHUXKCHHEM B 3aKIIOYHUTEIIBHOM YacTH. DTOT (haKT MOATBEP)KIAcT
BO3JIelicTBHE COOCTBEHHO TPAHCOBOM M MEJUTATHBHOMN MPAKTHKU, TIPU KOTOPBIX HEPEAKO JOCTUTACTCS
HaJMOIIMOHATIBHOE COCTOSHME. A UWMEHHO Buiryaxa uyakpa oOTBe4aeT TMPSKIE BCEro 3a
SMOIMOHANIFHYIO OIEHKY CHTyalluu. TeM He MeHee, MOKHO TOBOPUTH O JOCTATOYHO TapPMOHHYHOM

B3aMMOJICHCTBUU BHYTPH LIEHTPA, O YEM CBUCTEILCTBYET MapauIeIbHOCTh 000MX HAIIPABICHHM.

1 2

3

a |

5

— A
Sa

e

oo I/

I'padux 4. M3MeHeHNEe KOIMYECTBCHHBIX TTOKa3aTeNel 10 YakpaM WHTEIUICKTYaIbHOTO IIEHTpa

O06a IoKa3areis

0,6

CBHJICTEIBCTBYIOT 00 YBEIH-

0,4

YCHUU OHCPICTUKHU  HHTCII-

0,2

JIEKTyaJIbHOI'O LIeHTpa. JInHus

yakpel Caxacpaapa — Oosee °

pOBHAsi, TIPAKTHYECKH 0€3 | o2

ckaukoB. Jlunus AmxHB — | ,
Oomee somMaHas. 31ech Hao-

JIIOJAETCsl  PEe3KUd pocT B

]

rpolecce BBOJHOW MeauTa-

MK, 3aTeM Oojee MSTKHi

—— S
SD

noabeM B OCHOBHOHM YacTH C
MOCTIEAYIOIICH CTaOMIn3aIeh
B 3aKJIIOYHTEIIHHOM.

I'paduk 5. I3menenus nokazareneid JS nu  SD

Habnronaercs yBesnndeHne nokas3aresi SJHEpreTH4ecKoro NOTeHIUaNna U CHUKEHNE
ypoBHs 3HTponuitHocTU. O0€ TMHUYU CUMMETPUYHBI OTHOCUTENILHO JIPYT, YTO FTOBOPUT 00 UX

B3aNMOCBA3H.

Tabnuna 2. /Ilunamuka u3MeHeHHs 1okaszarene mo Mosutio B mporecce
onHoro 3anatuu (mpudop «CTEJIJIA2-01»)

Ha3zBanue oprana u yakpa BykBenHoe Hanpasnennoctsb P<
n300paKeHHe W3MEHCHUHN
WNmMyHHas cucteMa, Manunypa, anaxama Aglb YBenuuenue 0,01
LIMTOBHUIHAS XKeJe3a - 6uuyoxa ZE1b YBenuuenue 0,05
IMHC — sce yenmpot NDI1b YMEHBIIICHUE 0,0043
KpoBeHnocHas cucrema — ceaoxucmana, Kr8d YMEHBIICHUE 0,0012
Myaaoxapa
DIUTENUH, 6ce yeHmpol OD1bl YMEHBIIICHUE 0,0014
KENYIOK - MaHunypa Ma44b YMEHBIICHUE 0,001
nuMdaT.cucTeMa — guuLyoxd, C8a0XUCMAaHA Liml,2 yMEHBIICHUE 8,7E-05
- BHC —MHCTMHKTUBHBIN HEHTp — NDla YMEHBIICHUE 0,03327
CBAOXUCMAHA, MYIAOXaApa
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I'paduk 6 Vamenenue nokasarenei no merony Powist B mporecce 3aHATHIA
[Ipumeuanue: uaTepBaa 51-65 — B mpenenax HOPMBI

Habnronaercss u3aMeHeHne TOKazaTeneil B Mpollecce 3aHITUH M B CTOPOHY YMEHBIICHHUS W
yBenuueHus: V3MeHeHus HampaBieHbl K HMHTepBaly B mpenenax HopMbl. M3 21 mokaszarens - 8
CTaTUCTUYECKH JIOCTOBEPHBI

CxomHOCTh TOKa3aTeneld TOATBEPKIACT TEHACHIMIO BO3ACHCTBHS yIpaKHEHHH W Ha
SHEPreTHYECKYI0 M Ha (U3MOJIOTHYECKYIO CHUCTEMBl OpPraHHM3Ma, BEAYNIYI0 B KOHEYHOM CUeTe K
ncuXo(U3MYecKoi peryisiuu. A cpaBHEHUE IMOKa3arenedl o0oux MpuOOPOB MO3BONSET BBICKA3ATh
MBICITB O TOM, uT0 I'PB — H3Mepenus B sHepreTHueckoM OTHOIIEHHH Ooliee HH()OPMATHBHBL, HO MEHEe
KOHKPETU3UPOBAHHBI OTHOCHTENIBHO OTACNBHBIX oOpraHoB, a mokaszatenu «Cremra -2 (01)» —
HA000pPOT, KOHKPETU3UPOBAHBI OTHOCHUTEIHFHO OPraHOB M (DPU3MOJOTMYECKUX CHCTEM OpraHu3Ma.
Takum 00pa3om, TpUOOpPHI B COBOKYITHOCTH JAIOT: a) KApPTUHY COOTBETCTBHUS SHEPTETHUECKOW U
(DU3HOTIOTUYECKOi CHCTEM OpraHu3Ma; 0) AMHAMHKY M3MECHCHHUH (YHKIHMOHAILHOTO COCTOSHUS B
MPOIIeCCe WITH MOCIIe 3aHATHH; B) O0Jiee TOYHYIO KOJTHUYECTBEHHYIO OI[EHKY UCCIIEyEeMbIX MPOIIECCOB.

Tabnuna 3. CtaTUCTUYECKH 3HAUUMBIE U3MeHeHus nokasareneil tecra «KCAMOAJL

No mikast HazBanwue mkassl 3m.B t-value p
%

I B3zens0 na npupooy uenosexa 20 -3,25 <0,00
VI aBTOHOMHOCTH 14 -2,25 <0,03
VII CIIOHTaHHOCTh 18 -2,59 <0,01
V III CaMOITOHUMAaHHe 17,7 -3,66 0,00
IX ayTOCUMIIATHS 20,18 -1,96 <0,06
XI TUOKOCTE B OOILLIEHUH 16,73 -2,49 <0,02

Tabnuna 4. Tabnuia 3HaUMMBbIX Koppersinui Mexay ['PB-nokazatensmu mkansamu CAMOAJL

yakpa aBTOHOMHOCTh | CAMOIIOHUMaHWe | THOKOCTh
Mn-1MaHunypa -0,63
An-1 anaxata -0,59
Vi-1 Bumrymxa -0,70
Aj-1 amkHa -0,65 -0,75 -0,61
JS-1 YpoBens aHTpONIUIHOCTH -0,67
HauGonpiiiee yuciio koppensiuii BeigBiieHO Mexay mikaiae VIII — camomonumanue -

gaKpaM{ 3MOIMOHAIBHOTO, JBUTATEIHHOIO W HHTEIUICKTYyaJIbHOTO IIeHTpa W mokazatenem JS. Ilo
TOPU30HTAIM  BBISIBJICHBI KOPPEIALWHA MEXAY a/PKHOW (MHTEIUIEKTYalbHBIH IEHTP) M IIKaJIaMH:
ABTOHOMHOCTh, CAaMOIIOHMMAaHHE, THOKOCTh B OOIICHHWH. OTO CBUICTEILCTBYET O: a) CBSI3U MESKIY
MICUX03MOIIMOHATIBHON chepoii M CTpeMIICHHEM K caMopeali3allid JUYHOCTH; 0) BO3ICHCTBUM
MCUXO(PU3NYECKUX YIPOKHEHUH Ha JIMYHOCTHOE PAa3BUTHE, B) pOJHM OHOIHEPreTHUECKO
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cocrapisromed B cucteMme Temo-IIcuxuka.
PesynpraTe! «Peiituaray, noayuenasle MeroaoM I'PB no Koporkosy K.I'. 1 Byuaseny I1.B.
IIpencraBiieHHble JAaHHBIE ABJISIOTCS UTOTOBBIM PE3YJIHTATOM, MOJIYYEHHBIM B MPOLECCE 3aHATHUN
Tabmumna 5

®da3pl 3aHATHH
CHOpTHBHO-Ba)KHBIE KaUeCTBa [1-2] [[2-3]|[3-4] |[4-5] |[1-R]
AKTHUBHOCTb +
[leneycTpeMiIeHHOCTh + +
YBepeHHOCTh B cebe + +
n
n

Ctpecc-Y cTOMYHUBOCTh

[Icuxudeckas caMOperyJsius
JloHO30510rMueCcKre N3MEHEHUS [1-2] [[2-3]|[3-4] |[4-5] |[1-R]

MuTpacnexkuus -

HepaszpenimMblie CHOBUICHUS

HCMOTI/IBI/IpOBaHHaH TPECBOXHOCTb

CHmKxeHne paboToCrOoCOOHOCTH

BCIBUIBUMBOCTD, Pa3IpaKUTEIIBHOCTh
JlrcaganTaivoHHbIE COCTOSHUS [1-2] [[2-3]|[3-4] |[4-5] |[1-R]
T peBOXKHO-UIIOX OHJAPHUCSCKHE COCTOSTHUS

CTpeMiieHre K OAMHOUECTBY

Bererarusnas iucyHkums
DHEProJACPUIIUT - -
Heobxoaumo obcneoBanue
3AKJIFOYEHUE
BrisBieHHble TO3UTHBHBIE H3MEHEHHS B IIpOIecCE€ 3aHATHI MO CHOPTUBHO-BAKHBIM
kadecTBaM. CTaTUCTHYECKH 3HAUMMOE CHIDKEHUE MapaMeTpoB B JOHO30JOTHYECKUX M3MEHEHUSAX — B
3aKIIOYUTENIFHON YacTH W DHEproje@UIUT — B HAYAILHOM M KOHEYHOM TIepHOAax 3aHATUH
o0BsIcHSIETCSl CIeNU(UKON yIIPaKHEHUS, & IMEHHO — MEJIMTATHBHOW MPaKTUKOW, MPOMCXOMSIICH Ha
¢one penakcanmu. [lodToMy, CHHKEHHE OSHEpPrONOTEHIMANa SBISETCS: a) eCTECTBEHHBIM
(MporHO3MpyeMBbIM)  pe3yJbTaTOM C XapaKTepHBIM pacrpenelieHneM OuodHepruu; ©0) 93To
pacrpeneneHie MPHBOAUT K COCTOSHHUIO BHYTPEHHEro yrIIyOJeHUs, BO3MOXKHOCTH OOpaTHTh
BHUMaHUsI Ha ce0S W TOHATH (MHTPACIEKIIMs), CBOM OIIYIICHUS U YyBCTBA, KOTOpPbIE B OOBIYHOM
COCTOSIHMM KaK MPaBUJIO, ITOIABJICHBI M MMPOXOAT MUMO HAIlIeTO BHUMAaHHS.
Pe3ynbraTel nccneaoBaHus Aal0T OCHOBAHUE YTBEPIKIATh, UTO:
1) 3aHATHE WHTETPATUBHBIMH TICUXOTENECHBIMM TMpakTUKamMd (B  JTaHHOM cily4ae -
OHMOdHEPTOTIACTHKOM) OKa3bIBAIOT MTO3UTHBHOE BO3/ICHCTBHE HA BCIO OMOIHEPTETHYECKYIO CHCTEMY H
COOTBETCTBEHHO BIIHSAIOT HA TICUXO(PU3NIECKOE COCTOSIHIE OpraHu3Ma.
2)  cepbe3HO BIMIOT Ha JYyXOBHBIM POCT M pa3BUTHE MHIWBUAYyMa, ITOCKOJIBKY BBIJEICHHBIE
IIKaJNbl B CBOEH COBOKYITHOCTH XapaKTepU3yIOT M3MEHEHHEe MHUPOBO33PEHHUS B CTOPOHY PACIIMPEHUS
B3IJISLJIOB, CIIOCOOHOCTH K BOCHPHUSTHIO HOBOTO, OOJIee MYJpPOro U TEPIIHUMOrO OTHOIICHUS K JKU3HU;
YBEITUYEHHE CIOCOOHOCTH K BBDKHBAHHWIO, POCTY BHYTPEHHEH HE3aBUCHMOCTH, CIIOHTaHHOCTH (B
KOHTEKCTE KPEaTUBHOCTH M PACKPEIOIIEHHOCTH ), IPUSATHH ce0s, YTO TTO3UTUBHO BIIUSET HA YPOBEHb
CaMOOIICHKH, a 3HAYHT U CIIOCOOHOCTH K CAaMOAKTyallu3allHH.
3) pabora B HMCC wumeer Oomplime BO3MOXKHOCTH JUIsI TOJJICPXKAHUS W YKPEIUICHUS
NMCUXO(U3UYECKOTO 37I0POBBSI, UTO SIBISIETCS HACYIIHOM MOTPEOHOCTHIO JIF000ro Yenoseka, [loaTomy,
3aHSTHS TAKOTO POJia CIIOCOOCTBYIOT 037I0pPOBJICHHIO OOIIECTBA B LIEJIOM.
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N3YYEHUE BO3/IEICTBUA TEOAKTUBHBIX 30H U
METAJINTUYECKHX COOPY>KEHU HA IICUXODPU3NIYECKOE
COCTOAHUE YEJIOBEKA. COJIOBEIIKUI APXUIIEJIAT BEJIOTO

MOPA. 15.07.2004 - 20.07.2004

CoueBaunoB B.H.

O6bekramn wmccnenoBannii Ha bonbmom ConoBenkoM ocTpoBe ObLI BBEIOpaH JIAOWPHHT,
pacrosoKeHHbIN Ha MbIce JIaOMpUHTOB W reoakTHBHas 30Ha B Kucioii ryoe. Ha bonbirom 3asiikom
OCTpOBE UCCIIEIOBAHMUS TIPOBOIMIINCEH HA KpyHeieM nadbupunte Ne5 u nonsmene No2.

CeBepHble JTAOUPHHTHI - 3TO CHHPAJICBHIHBIC COOPYKEHHS, BBUIOKCHHBIE M3 HEOONBIIMX
BaJlyHHBIX KaMHEH Ha 3emiie. Pa3Mmepbl TaOMpUHTOB pa3muyHbl: quameTp oT 3,4 M 10 25,4 M, BeIcoTa
He Oonee 50 cm. ['eoaktuBHas 30Ha Kucnoit ryObl peacTaBiseT co00H KaMEHHBIH KPyr MPUPOJHOTO
MPOUCXOXKJCHNsI Ha BepimuHe Mbica. JlombmeHn Ne2 mpencraBisier coOoil poMO, CIOXKEHHBIH W3
BaJIYHOB, CO CTOPOHO# 3,65 M, BBICcOTa CTeH 10 1,5 M.

[Ipu mpoBeneHHH HCCIENOBAHUN HMCIIONB30BAIKMCh CIEAYIONINE METOABI: OMOJIOKAIMOHHBIC
HCCIIEIOBaHUs OOBEKTOB, OHONOKAIIMOHHAS JUATHOCTHKA JIIOAEH ¥ METOJ ra3opa3psaHoOi
Busyanmzarmu (I'PB).

B kauecTBe HCIBITYeMBIX B dKCIIEpUMEHTaX ydacTBoBajo 20 yeaoBek.

DKCIEepUMEHTHI TIPOBOIMIIMCH CIEYIONIM 00pa3oMm:

o [epBryHas AMarHOCTHKA METOAOM OMoTOKaIK ¥ I'PB Ka)k10ro HCIBITYeMOro B HEUTPAILHOM 30HE.
. JIMarHOCTUKA UCIIBITYEMBIX TOCIIE MPOXOXKICHHUS JTaOUPUHTA WM NPeObIBAHUSI B T€OaKTHBHOM
30HE WM J0JbMeHE B TeueHue 30 MUHYT.

BUOJIOKAIIMOHHOE OBCJIEAOBAHUE OB BEKTOB.

BuonokannonHas chéMKa OOBEKTOB MPOBOAMIACH KaK Ha JaOWPWUHTAX, TaK U TPH OICHKE
ICOAaKTUBHOM 30HBI U JojbMeHa N2, BHOJOKAI[MOHHBIC H3MEPEHHS IPOBOIMIMCH [ —00pasHoii
CIIHPAILHON paMKoW Mo MeToauke, paspaboranHoi CoueBaHoBbiM B.H. ChEMKY TpoBOJMI aBTOp
MeTosa, Tpo(ecCHOHANbHBIN OlepaTop—HACTaBHUK 10 OWONOKanuHu. 3a eIUHHIY HW3MEpeHHS
MPUHUMAETC 000poT pamMku Ha 360 rpaaycoB. BpailieHue 1o 4acoBoOi CTpeKe MMEET 3HaK IUTIC (1),
MIPOTUB YaCOBOM CTPENIKH 3HAK MUHYC (-).

I'eoaktrBHas 30Ha Kucnoii ryOsl ipencTaBiser coO00H aHOMAJHIO C OTPHUIIATENFHBIM 3HAKOM
BpAaIlleHUsI paMKH (TIPOTHUB YaCOBOW CTPEIKH).

Jonbmen Ne2 — spko BbIpakeHHas MOJOXKHUTENbHAs aHOManWs (BpallleHHEe IO YacOBOM
ctpenke). O0e aHOMaIbHBIC 30HBI OTUYETIIMBO (PUKCUPYIOTCS Ha O0IIIeM HEHTpaaIbHOM I10JIE.

[pn OronakaMOHHOW ChEMKE B JIAOMPHUHTAX OTMEYaeTcsl MepeMEHa HaIpaBlICHHs BpAICHUS
paMKH TpU JBIDKCHUE TIONEpEK JAaOMpHHTAa Ha KaXKIOW JOPOXKKE, YTO XapaKTepHO JUIS MPUPOIHBIX
KOJIBIIEBBIX TEOIHEPTETUIECKUX OOBEKTOB, TIPH TIEPECEUSHHUSI OITepaTopOM OHOTOKAIINY CHIIOBBIX JIMHHH.

[lpy mpoBeneHWHW MHOTONETHUX  CTAaTHCTHYECKHX HW3MEpPEHHUH OBUIM  OIpPEIeNCHBI
KOJINYECTBEHHbIE XapaKTEPUCTHKH JHEPreTHUECKUX IEHTPOB UeJIOBEeKa — Yakp Ul MPaKTHYECKH
3JI0POBBIX JIFOeH. OTH M QPBI BBITISAAT CIACSAYIONIMM 00pa3oM:

Yaxpa Obo3nauenue 4axkpvl Konuuecmso obopomoe pamxu

Myanxapa (MY) -6
CBajxucraHa (CB) -4
Manunypa (MA) -2
AHaxaTa (AH) 0

Bumryaxa (B) +2
AmxHa (AL +4
Caxacpapa (©) +6

T'eoaxmuenas 3ona 8 Kucnoti eybe.

[Ipu nmpoBenenne sKCrepuMeHTa UCIBITyeMble HAXOWINCh B 30HE B TeueHue 30 MuHyT. Y
90% UCHBITYEMBIX TIOCIIC TPUAIATUMUHYTHOTO MPEObIBAHUS B 30HE OTMEUACTCS CHIIKCHHE
AKTHBHOCTH TI0 BCEM YaKpaM KpoMe AHaxaTbl.
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Hupopmayuonnvie Acnexmor Coznanus

B Tabmune Nel npuBoasTcst naHHbIC OMOJIAKAIIMOHHON TuarHocTHKU MpuHBI A., Kak HauOosee
THIINYHBIE:

Kucnas ry6a 16.07.2004 MY CB MA AH B Al C
IlepBuyHast TMarHOCTHKA -6 -5 -4 0 3 4 6
3amepsl  mocie  npeObiBaHuA B | -4 -4 -3 0 2 2 4

Tr€0aKTHUBHOI 30HE

CHwxkeHue akTUBHOCTH 4Yakp B % k | 30% 20% 25% 0 30% 50% 30%
MIEPBUYHOMY COCTOSHUIO

Kak BUIHO 13 TaOJIHUIIBI [TO BCEM YaKpaM, KpoMe AHaxaThl OTMEUAETCSl CHIYKEHUE DHEPTCTUKY B
cpenuaem Ha 30,8%.

bonvwoil 3asyxuii ocmpos, donvmen No2.

[Ipu mpoBemeHHEe SKCIEPUMEHTA HCIBITyeMbIC HAXOMUIUCh BHYTPH J0OJbMeHa B TedeHue 30
MUHYT. Y BCEX WCHBITYEMBIX IIOCIAC TNPEObIBAHUS B JOJbMEHE HAOIIOAAIOTCS 3HAYHUTEIbHBIC
M3MEHEHUS aKTUBHOCTH Yakp. [IpudéM xapakTep H3MEHEHUH Y MY>KUUH U JKCHITUH Pa3IdnyucH.

B tabnume Ne2 mpuBomsaTcs pe3yibTaThl OHMOJIOKAIMOHHON auarHoctuku Hartampu 3., kak
Han00JIee TUIMYHBIC JJIs UCIBITYEMBIX — KCHIIMH:

Jlonbemen Ne2 17.07.2004 MY CB MA AH B ALl C
IlepBuyHast TMarHOCTHKA -6 -4 -3 0 2 4 6
3ameppl  mocne  mpeObBaHMs B | -12 -10 -4 0 3 4 7
JIOJIbMEHe

AxTtuBu3anus 4akp B % k nepsuyHomy | 100% 150% 30% | 0 50% | O 16,6%
COCTOSIHHIO

B Tabnuie Ne3 npuBojsitest naHHbIe OronokaironHoi quaraoctuku Cepres K., kak Hanbonee
TUITUYHBIC 11 UCTIBITYCMBIX — MYXXYHWH:

Jonemen Ne2 17.07.2004 MY CB MA AH B ALl C
IlepBuyHast TMarHOCTHKA -7 -4 -3 0 2 4 6
3amepsl  mocie  mpeObiBaHMA B | -9 -6 -3 0 4 10 15
JIONIEMEHe

AxTtuBu3anys yakp B % k nepsuuHoMy | 28,5% | 50% 0 0 100% | 250% 250%
COCTOSIHHIO

U3 npuBenEHHBIX TAOIUI] CIEAyeT, YTO y JKEHIIUH MaKCHUMAJIBHO aKTHBU3UPYIOTCS HIKHHUE
qakpsl (B cpeaHeM Ha 93%) u Bcero Ha 22% BepXHUE YaKpBI.

Jpyrast 3aBUCUMOCTh Y MYKYHH. 37IeCh aKTHBH3alldsl BEPXHHUX YaKp COCTaBHJA B CpPETHEM
200%, u Bcero 26% HmwKHUX. M Takke Kak B T'€OaKTHBHOW 30He Kucioil ry0Obl He oTMedaercs
M3MEHEeHHus 1o AHaxare.

Jlabupunm na bonvuiom Conoseyxkom ocmpose.

[ocie mpoxoXkIeHHS B CIIOKOMHOM PHTME BCEro JJAOUPUHTA 3HAYMTEIBHBIX OTKIOHEHHH Y
UCTIBITYeMBIX He oTMedeHo. CKopee MOXHO HaOronaTh OOIIYI0 TapMOHH3ALUIO0 SHEPTeTHYECKOro
MOTEHIHa a. DTOT JTaOUPUHT MOXKHO CUYMTATH TAPMOHU3UPYIOIIHM.

Jlabupurnm Ne5 na borvuiom 3asyxom ocmpose.

Tunuuable W3MEHEHHS TIOCIE MPOXOKACHUS JTaOupWHTa TpuBeneHbl B Tabmune Nod.
Wcnoeiryemas Hatanbs 3.

Bonbmioi 3asikuit octpos, Jlabupunt Ne5 | MY CB MA AH | B ALl C
18.07.2004

[lepBuyHas TUarHOCTUKA -6 -4 -2 0 2 4 6
3aMephI OCIIe MPOXOKICHHS JTAOUPHHTA -10 -10 -9 0 4 8 10

AxtuBuzanus 4akp B % K THEepBUUHOMY | 66% 150% | 350% | O 100% | 100% | 66%
COCTOSIHHIO

Bornee ymepeHHBIN ypOoBeHb aKTUBHU3AIlUN OTMEUEH y UcnbiTyemoro Jlanuciasa C., 9TO BUIHO
13 MPUBENEHHON HOKE TaOIuIbl NoS
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Bonpmiott  3asukwmit  octpo, Jlabupunt Ne5 | MY CB | MA AH | B ALl C
18.07.2004

IlepBuyHast TMarHOCTHKA -6 -4 -3 0 3 4

3aMephI OCIIe MPOXOKICHHS JTAOUPHHTA -10 -6 -6 0 4 6 10
AxTuBHU3aIys Yakp B % K NEPBUYHOMY COCTOSIHHIO 66% 50% | 100% | O 30% | 50% 66%

[Ipu npoxoknaeHue gadbupuHTa NoS akTHBHM3AIMS OTMEUEHA KaK II0 BEPXHUM, TaK U IO
HUKHMM 4YakpaM Yy BCEX HCHBITYeMbIX. TakuMm oOpa3zom JlaOupuHt Ne5 MOXKHO CUHTaTh
AKTUBU3UPYIOLIUM.

BBIBO/IbI:

[IpoBenénnbie ncciieoBaHms MO3BOJISAIOT CAENATh CIEAYIONIUE MPEIBAPUTEIbHBIE BHIBObL:

o Heonutnueckne oOBEKTHI (JTAOUPHHTHI, JONBMEHBI) HMPUYPOUYCHBI K TI'€OAKTHMBHBIM 30HAM
3eMJIH, U UX (hopMa 3a4acTyro OOYCIIOBJICHA XapaKTepPOM CTPOCHHS CHIIOBBIX JIMHHMM STHUX 30H.

o ['coakTHBHBIC 30HBI OCTPOBOB COJNOBEIKOIO apXuIieiara M HEOJIMTHYECKHE OOBEKTHI,
CBSI3aHHBIC C ’TUMH 30HAMH OIPECIIEHHBIM 00pa30M BO3JICHCTBYIOT Ha MCUXO(MU3UYECKOE COCTOSHHUE
YeJIOBEKa.

o JlanbHeiiliee KOMIUIGKCHOE H3YYE€HHE IIOJAOOHBIX NPUPOAHBIX AHOMAJIMH MOXET OBITh
HCMOJIb30BaHO B COBPEMEHHOM MPOEKTUPOBAHUE U CTPOUTEIIHCTBE.

e [[paBUIbHOE MOHMMAHUE COOTBETCTBUSI SHEPrE€TUYECKOrO0 CTPOEHUS T'€OAKTUBHBIX 30H,
($hopM HEONMTUYECKMX OOBEKTOB, WX BO3ICHCTBHE Ha ICUXO(PHU3UYECKOS COCTOSHUE YEIOBEKa
MOMOXKET UCTOPUKAM U apXeoJioraM, U3y4aroluM JIPEBHENIIINE [IMBUITM3ALUH.

166



Texuuxa u Texnonozcus

ITPUHITUIIBI AHAJIN3A TINHAMNYECKUX I'PB-I'PAMM

Babuikuit M.A. , Koporkuua C.A. , Koporkos K.T. ,
Kpezkanosckuit 9.B. , Mypowmues [.U.

Cankm-IlemepOypeckuil 20cy0apcmeeHHblll YHUBEPCUMEM UH@DOPMAYUOHHBIX MEXHOIO2UT, MEXAHUKU U ONIMUKU
dimour@korotkov.org, maxim@korotkov.org

BBEJIEHUE

CoBpeMeHHBIH YPOBEHb Pa3BUTHSI KOMIIBIOTEPHOW TEXHUKH H alllapaTHBIX CPEICTB IU(POBOH
BHJICOCHEMKH TIO3BOJIMIIM Pa3paboTaTh HOBYIO METOAMKY — AnHaMu4eckyio ['PB, kotopas B otimuue
OT TPaIUIMOHHOM cTatndeckoii [ PB-rpadun, ocHoBana Ha aHanu3e [ PB-Buieo, OTCHATOMN B TEUCHHE
(DUKCHPOBAHHOTO WHTEpPBaJIa BPEMEHU. DTOT METON TO3BOJSET PACHIMPUTH OOJACTh TPUMEHEHHS
I'PB-rpaduu 3a cuer WCIOIB30BaHUS HOBOrO Habopa KOJMYECTBEHHBIX XapaKTEPUCTUK CBEUCHUS,
VUUTHIBAIONINX JHHAMHYECKOE W3MEHEHHE CBOMCTB 00BEKTa B IpOIlecce BO3ICHCTBUS Ha HETO
[IEPEMEHHBIM AJIEKTPOMArHUTHBIM ITOJIEM.

Ananmus JIMHAMUYECKHUX M300paskeHu i I'PB-rpamMmm BKJIIOYAET (4% 0114% )
I10CJIEOBATEIBHOCTh 111ar0B:

ABTOMATH3WPOBAHHYIO KOMITBIOTEPHYIO perrcTpanunio Buaeonzodpaxennit ' PB-rpamm;

COXpaHEHHE 3aperuCTPUPOBAHHBIX BHICOM300paKEHU W COMYTCTBYIOIICH WH(pOpPMAlUU B
crienuanu3upoBanHoi 6aze nanubix (bJ1);

ABTOMATHU3UPOBAHHYIO 00PabOTKY BHICOU300paKSHHIA;

aBTOMAaTU3HMPOBAHHBIM aHAJIU3 BPEMEHHBIX Ps1ioB napamerpos I'PB-rpamm;

nHTepnperanys [’ PB-mapaMerpoB Ha OCHOBaHMM TUArHOCTUYECKUX MPABUIL

B HacTosmieil craThe H3IMOXKEHBI PE3yNbTaThl pPabOThI MO CO3AaHUI0 METOAWYECKOTO H
MporpaMMHOro obecriedeHrst 00paboTkn nuHamudeckux ['PB-rpamm W aHanmsa BpeMEHHBIX PSIOB
napamerpoB ' PB-rpamm B 3a7a4e npoekTHpoBaHus cucTeM aHanu3a I PB-rpamm.

CTPYKTYPA CUCTEMBbI AHAJIM3A

OOmass cTpyKTypa OCHOBHBIX OJOKOB CHCTEMBI MpHBelcHAa Ha pucyHke 1. Kaxnueiid
OT/IENBHBIA MOJAYJb pEaNr30BaH B BHJE OHONMOTEKH O0BEKTHO-OPHEHTHPOBAHHBIX KOMIIOHECHTOB.
brok uHGOpPMAIMOHHOW MMOACUCTEMBI OOecreurBaeT BeJACHHE 0a3bl JaHHBIX, IPOCMOTP H
PEIaKTHPOBAHME CITUCKOB HUCCIIEIYEMbIX 00BbEKTOB, OOBSBIICHUE M HA3HAUCHHE 00bEKTaM Pa3IUIHBIX
CBOMCTB, ONpENEICHUE IIJJaHA MCCICAOBAHUSA M BBI30B JIPYTUX KOMIIOHEHT CHCTEMBI. Takxe
WH(POPMAIIMOHHAST TIOICUCTEMa MPEAOCTABISIET MPOrpaMMHBIN MHTepdeiic TeHepalMu HOBBIX U
pEelaKTHPOBAaHUSl CYIIECTBYIONIMX CTPYKTYp JaHHBIX JUIS JPYTUX OJOKOB cucTeMbl. biok
ra3opaspsIHOTO TecTUpoBaHHsS oOecriednBaeT B3ammoneiictBue ¢ mpubdopom «['PB  kamepay,
perucrpanuio u 00paboTky nuaamuvecknx ['PB-rpamm. brioku pacuera u aHanmm3a BpeMEHHBIX PSTIOB
napamerpoB ['PB-rpamMm peanu3yloT Ha0Op MPOrpaMMHBIX KOMIIOHEHT, TIO3BOJSIIONIMX B
ABTOMATH3UPOBAaHHOM pexuMe (HOpMUPOBATh YHCIOBBIE XapakrtepucTuku [ PB-rpamm s anammsza
CBOMCTB HCCIIEyeMbIX OOBEKTOB. Pa3pa0oTaH MOJyNb BBIABICHHS W (QHUIBTPAMK IIyMa B
3allyMIIGHHOM BHjJeon3o0paxenun [ PB-rpamMmbl. PesynmbTathl pacuera sBisitoTcst 0Oazol st
IKCIEPTHO-aHATUTHYECKOTO OJIOKA. DKCIEPTHO-aHATUTUISCKUN OJIOK COJEPKUT MOAYIB dKCIEPTHOM
cucrembl (JC), mporpaMMHBI HHTepderc it GopmupoBanus npaBwin JC W TpoLEnyp pacuera
AHAJIUTUYECKUX NIapaMETPOB, a TAKXKE MOAYJIb BU3YaJU3allMi aHAJIMTUYECKUX [1aPaMETPOB CUCTEMBI.

HAPAMETPBI JIUHAMHNYECKUX I'PB-I'PAMM

Anroput™ ananu3za ['PB-Buaeon3o0paskeHus BKIIIOYACT CICAYIONINE ITAIIbI:

BBIJICNICHHE TIOJIE3HOTO CUTHAA U3 3allyMIIeHHOTro n3o0paxkenus [ PB-rpamwmer;

pacuer KOIUYECTBEHHBIX MapaMmeTpoB IUis Kaxaoro kaapa ['PB-rpammsel u ¢gopmupoBanue
BPEMEHHBIX PSAIOB IAPAMETPOB;

aHaJIU3 XapaKTEPUCTUK BPEMEHHBIX psAA0oB napamerpos I PB-rpamm.

Ha nepBoM »Tane BBINONHIETCS aHAIW3 U NIOJABIEHUE BBICOKOYACTOTHOM M HU3KOYaCTOTHOMN
COCTaBIISIIONINX [IyMa, BBIYHCISIOTCS LEHTPHl M300paKeHHWH CBEYCHUS paspsiia Uil BCEX KaJpoB
nuHamudeckoil ['PB-rpammel. I[logBieHue BBICOKOUACTOTHOM COCTABJISIONIEM IIymMa CBA3AHO C
pabotoii BuacoTpakra mpubdopa «I'PB kaMepa», u MpoOsBIAETCS B BUAC CIYYAMHO PaCHpeIe/ICHHBIX
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0 BCEH IUIOMaAM M300paskeHusl MHUKCeNel ¢1aboii MHTEHCHMBHOCTH. VICTOYHMKOM HH3KO4YaCTOTHOM
COCTaBJISIONIEH ITyMa SABIISAIOTCS IOTPEIIHOCTH TPOBEASHHS AKCIEpUMEHTa, TaKhe KaK KadecTBO
3a3eMJIEHHS], 3abUIEHHOCTD AJIEKTPOAA U Jp.

Ilooasnenue evicokouacmomuou cocmasiaowed wymd. AITOPUTM OCHOBAaH Ha aHAJIM3e
TUCTOTrpaMMBI sipKocTHOTO criektpa S(7), rne i € [0, 255] (pacnpenenenue HHTEHCUBHOCTEN TTHKCeENeil)
nzobpaxenusi ['PB-rpamm. M300paskeHusi ra3oBoro paspsjga UMEIOT CHENU(UYECKYI0 MPHPOAY H
XapaKTepHOe HECUMMETPUYHOE paclpesiereHne MUKCeIeH C pa3InYHbIM YPOBHEM HHTEHCHBHOCTH,
YTO TMO3BOJISIET HA OCHOBAHWM CTATHCTUYECKUX BEIMYMH 3TOTO pACHpeAeNeHHs BBIYHUCIUTH IOPOT
nryma Juist u3obpaxenus. Takum oOpazom, ypoBeHb yMa n = N(i), tne i = 0...255, Berancnsercs Kak
F(S(i)), rtne F ompenenser XapaKTepUCTUKY IOJNOKEHHUSA i (MaTeMaTH4YecKoe OKHUIaHUE, MOJa,
Me/InaHa) WM CyMMY 3THX XapaKTePUCTHUK.

Ilooasnenue nuskouacmommuoi cocmasgusiowell wiyma. B nannoi pabore nNpeuiokeH MOAXON,
B OCHOBE KOTOPOrO JIEKHT IBPUCTHYECKH ompenenseMas Mepa 3aimrymiaeHHoctd ['PB-rpammer g
MUHUMaJIbHOW TUIOmaAM (parMeHTOB BhIOMpaercsi. Bce (¢parMeHThl, IUIOMANBI0 MEHBIIE ¢
YIAISIOTCS U3 H300pasKeHHS.

Ha BTopom nsrtame ananmuza auHamuueckoil ['PB-rpamMbl popMupYrOTCS BpeMEHHBIEC PsIIIbI
napamerpoB ['PB-rpammer. [Ins auHamudeckux ['PB-rpamm  paspabortan crienyromuii  Habop
YHCIIOBBIX XapaKTEPUCTUK U300paKEHUS:

Inowaow uzobpasicenus A — KOTUIECTBO TOUCK C HEHYJIEBOW NHTEHCHBHOCTHIO;

Cpeonsis unmencugnocms n300paxkenust [ BcexX TOYCK ¢ HEHYJICBOH HHTCHCHBHOCTBIO;

Cpeonuil paouyc KOHTypa n300pakeHus paspsaa R ;

Hopmanuzosannoe cpennexkBaipaTuieckoe OTKIOHEHUE paduyca KOHTypa O

Kooppuyuenm ¢popmer n3obpaxenus paspsana K ,;

Bpemennsie psngpl  ['PB-mapaMerpoB mpencraBisioT coOoil JWHAMHYECKHE CIydaiiHO-
JeTepPMUHUPOBAHHBIE HECTAllMOHAPHBIE MpOLecChl. McXoas HMX 3TOro, B CHCTEME HCIONb3YIOTCA
CIIEYIOUIME METOAbl aHalM3a: AaHajJhu3 W BHUMTAHME TPEHIOB BPEMEHHOrO psAa; pacyer
CTaTUCTUYECKUX XapPAKTEPUCTHK BPEMEHHOTO Psifia, BKIIOUAst (ppaKTaIbHBIA W SHTPOITUHAHBIA aHaIH3;
CHEeKTpaNbHBIN aHaJIN3; CTATUCTHYECKUI aHAJIU3 COBOKYITHOCTH PSI/IOB.

B xozxe ¢pakranpHOro aHanmza BeIYMCISETCS (DpakTadbHAsS Pa3MEPHOCTh, MpeIHA3HAUYCHHAS
JUIsL OLIEHKH CIIOXHOCTH Ipouecca u3MmeHeHus ['PB-mapamerpa B TedeHHE BpEMEHH pErucTpauuu
I'PB-rpammel. Tak kak juiMHa BpeMeHHOro psaa mapamerpa ['PB-rpaMmbl OTHOCUTENIBHO HEBENIHMKA
(10 HECKOJNBKHX COTEH TOYeK), IUIs pacuera (pakTaJbHOW pa3MEPHOCTH OBUT BBIOPAaH AJTOPUTM
Xuryun, TpeOyromuii Hebombiue BpeMeHHble TpoMexyTKH (0T 100 1o 500 Touek BpeMEeHHOro psiaa).
AnroputM XWTy4H OCHOBaH Ha M3MEPEHHH JUTMHBI KpUBOH L(k), HCTIONB3YIONMK &k MacmTaboB Kak
SIMHUI] U3MEpeHUs. 3HaueHne (ppakTanbHON pazMepHOCTH Dy pacCcUUTBHIBACTCS TMOATOHKON METOI0M
HAMMEHBIIUX KBAJPaTOB JHHUU PETPECCHUU YIIIOBOT'O KO PHUIIMEHTa HA JIOTapu(PMHUECKOM Tpaduke
ypaBuenus L(k)=ak™”. Orciona nonydaem:

”zka’k zkaJ’k -
, b= _( Ve =Dp D %),
"Z(xk) (Zxk) z z

CO CTaHAAPTHBIMU OTKJIIOHCHUAMUN

SDF— (zyk D zxkyk bzyk) g: lSDsz/f-
(n— 2)[ Zxk (Zxk)J n

rae yr = In(L(k)), x, = In(1/k), b=Ina , k = [knin, knax], 1 n — 0OOILlEE YMCIIO PA3TUYHBIX
3HAYCHUM k B UHTEPBANIC [Kpin, Kinax] JUISI KOTOPBIX PACCUMTBHIBAKOTCS 3HAYCHUS JUTUHBI KpUBOi L (k).

OHTPONMUIHBIN aHANIN3 MO3BOJISET OICHUTh MHPOPMATHBHOCTH BPEMEHHOTO psijia Mapamerpa
I'PB-rpammel. BenmnunHa ODHTPONMHU BBIYMCIIAETCS HA OCHOBAHWHM BEPOSATHOCTEW p; IOITY4EHUs
napamerpom ['PB-rpaMmel 3HaueHus X;. OIpenensIercs Kak

M
H(X) = _zp](Xj)ln(p](X]))a
j=1
rae pi(X;) = X/N, M — obliee KOIM4YECTBO 3HaUEHUI BEIMYUHBI X;, a N — JUIMHA BPEMEHHOI'O

pAana.
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JuckperHoe npeodOpa3zoBaHue Dypbe BBIUUCISIECT YACTOTHBIM CIEKTP, COOTBETCTBYIOLIMI
npoueccy konebanus I'PB-mapamerpa. Ecmm x,(f) — JAeTpeHIMpOBaHHBIA BPEeMEHHOH  psij
JuHamudeckoil [ PB rpamMmbl 1iuTenbHOCTBIO 71, TO psig Pypbe UMEET CIIENYIOMINUM BUI:

t)=a,+ Z[ai cos(2f,t)+ B, sin(27f t)],

rae a; u b; — koapdunrenTsl psga Oypbe U f; 4aCTOTHI COOTBETCTBYIOIIMX TaPMOHHYECKUX
KOMITOHEHT. Janupii  BUA
aHaJIM3a IO3BOJIAECT BBIUMCIHTH e

JOMHMHHPYIOIINEC 4acCTOTHI, : : MEkBoRan @ Mpatop «MP B kamepas

dbopMupyloIre TUHAMAYCCKUN {—"> 3anpoceik B

mmpouecc (I)OpMHpOBaHI/IH OBMEH §aHHEIMK B j[
razopa3psaHOro cBedeHus. | ™ * f%z“:fy? PREAMOBLN Mo cHCTEMS
HccnenoBanue YaCTOTHBIX rre-
TECTHMROESHKA
CIICKTPOB [0Ka3aJo, 910 IwerepTHO- pl MO YN PACHETS
SHE MTHHECKF A NapamMeTRoE
CBCUCHUC METAJITIMYCCKOI'O PGS Y NE \ s P B -rpanm
TecT-00bEeKTa HMEET XapakTep &
MHE]JDFJMEILMDHHEIFI
Oemoro myma. BpeMeHHBIe Moj CHCTEMA
pAIbL 11apaMeTpoB Mopyne / Mag ynu aHanwuza
JANHAMHUYCCKUX FPB-FpaMM pazpabo T BREMEHHEIX [1A8 0B
o it [
00BEKTOB co CIIOKHOM ASE] ShEnn napameTRos
BHYTpPEHHEHN CTPYKTYpOH, daiin
HaIllpOTHUB,  XapaKTEPU3YHOTCS
HaJau4YueM OJIHOM U
HECKOJIbBKHNX JOMUHHUPYIOINUX TAPMOHUYCCKUX KOMITOHCHT.
3AK/IIOYEHUE

Takum 00pa3oM, aBTOpaMHu pa3paboTaHa TEXHOJOTHS MPOCKTHPOBAHHS CHCTEM aHalIn3a
JTUHAMHYCCKMX Ta30pa3psAaHbIX H300pakeHHi. Peamu3oBaHbl Bce HEOOXOMMMBIC KOMIIOHEHTHBI, IS
pa3pabOTKH CIIEIUATN3UPOBAHHBIX CUCTEM.

C uCnoip30BaHMEM JaHHOM TEXHOJOTHMH Pa3pabdOoTaHO ps] MPOrpPaMMHBIX KOMILICKCOB, B
YaCTHOCTU: CHCTEMa OKCIpPECC-aHAIM3a IICUXOJIOTUYCCKUX XapaKTECPUCTUK YCIIOBCKA (paGOTa
BBITIONHsIETCL 10 3akazy MBJ] P®) m cumcrema aHanmm3a CBOMCTB OPraHHMYECKUX MAaTEPUATIOB
(ucmonb3yemas B maboparopusx ¢pupM «Estee Lauder» u «Aveda», CILA).

Jlutepatypa
Kopotkos K. I'. Ocnoswt I'PB 6uoanexmpozpaguu. CI16: Hz-eo CII6GIUTMO, 2001.

Korotkov K., Korotkin D. Concentration dependence of gas discharge around drops of inorganic electrolytes,
J.Appl.Phys. 2001, Vol.89. pp. 4372-4376.

CPABHEHME ITPOIIECCOB I'PB 2 KN/IKOCTHbIX 11
TBEPAOTE/IbHBIX OB BEKTOB

BapkaaoB A.B., ®upcos A.A., llleBeaeB M.U., AuteyaoB A.IO.

Boponesiceruii Toc. ned. Yuueepcumem dryunchik@rambler.ru

YcnenHoe uccneoBaHUE Pa3IMYHBIX OOBEKTOB METOJIOM Ta30paspsIHON BH3yalln3alliu
OIHPAETCs Ha XOpolliee MOHMMaHKUEe (U3NYCCKUX TPOILIECCOB, conmpoBoxaammux ddhdext Kupiuan.

[ToBepxHOCTHAs Tra3opa3psHas BU3yallM3allds MPEACTABIsACT COOOW KOPOHHBIH paspsa Ha
MOBEPXHOCTH JWAJIEKTpUKa. W300paxenue ¢opmupyercs B TOM clydae, KOTJa BEpOSTHOCTH
BO3HUKHOBCHMSI JIABMH Y Pa3HBIX TOYCK IMOBEPXHOCTH OOBEKTA CYIIECTBEHHO pasznudarorcs [1].
Hcxonst U3 3T0r0, 0OYEBUAHO, YTO ra30pas3psAaHbIe U300paKeHUS KUIKAX U TBEPIOTEIbHBIX 00HEKTOB
JOJKHBI CHIIBHO OTITUYATRCS, TaXKe €CIIM OTBJIEYBCS OT MX KOHKPETHOU Mpupoasl. OgHON M3 IpUINH
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3TOr0 MOKHO Pa3HUILY B CTEIECHH I'eOMETPHYECKON HEOJHOPOTHOCTH MOBEPXHOCTH oObekTa. Karuis
KHUJIKOCTH MMEET MPAKTHYECKH HJeabHO TIaJIKYI0 TIOBEPXHOCTh. JTO OOECIIeYMBACTCS 32 CUET CHJI
MOBEPXHOCTHOTO HaTsDKEHHs. [IOBEpPXHOCTH TBEpPAOTEIBHOTO OOBEKTa BCErja MMEET HEPOBHOCTH.
MOoXHO ToNararhb, 4To JaXke MpH THIATENLHON MOJHPOBKE AJIEKTPO/AA OCTAIOTCS OYTOPKH, OCTPHS U
BIIaJIMHBI, CO3JIAIOIINE MECTHBIC HEOMHOPOAHOCTH. [Ipu 3TOM Ha Oyropkax W OCTPHUSIX MPOUCXOIUT
YCUJIEHUE 3TIEKTPHUECKOTO TOJIS, TPUYEM OHO MOXET OBITh CYIIECTBEHHBIM U OYJIET UTPaTh OONBIIYIO
poib B POPMUPOBAHUU DJIEKTPOHHBIX JIABHH B 3TOH 00JaCTH MPOCTPaHCTBa. MUKPOBBICTYIIBI MOTYT
OBITh UCTOUHUKAMH DJIEKTPOHOB, KOTOPBIE OYIYT SIBIATHCS «CTaPTOBBIMEY JIJISl YAAPHOW MOHHM3AIUU
[2]. OTH sBIEHUS MOXKHO YBHETh, CpaBHUB [ PB-rpaMmbl IBYyX MeTalIHMUeCKUX MIJINHIPOB, OAUH U3
KOTOpBIX ObUT TpeaBaputenbHo otnuudosan [3]. Taxke HYXKHO YYecTb, YTO HCCIEJOBaHUE
WHOPOJHBIX BKIIOYEHHH JOCTATOYHO OOJIBIIOTO pa3Mepa B OOBEKT MPAKTHUYECKH HEBO3MOMXKHO
OCYIIECTBUTH, €CIIH OOBEKTOM SIBJISICTCS JKHUAKOCTb, a JUIsi TBEPABIX OOBEKTOB JTO JIABHO
anpoOHpPOBaHHBINA METOI.

VYyuteiBas TepMOIMHAMHYECKHE CBOWCTBA KHUIKOCTH, MOKHO CKa3aTh, YTO OHU 3HaYUTEIbHEE
pearupyiloT Ha BHEIIHEe JJIeKTpOMarHuTHoe moje. llpuymHamMu >TOro SBISETCS CTPYKTYpHAas
HEOJHOPOJIHOCTh OOBbeMa, pas3iuyYHas CTeleHb TUCCOMMAIlNK, YyaelbHas IMPOBOJUMOCTh, Oolee
WHTEHCUBHAs AMHCCHUS 3JIEKTPOHOB C TIOBEPXHOCTH KaIlIM KUJKOCTH, HallpuUMep, U1 pacTBopa
AJIEKTPOJINTA, & TAKKE ABJICHUE UCIIAPEHHS, OCOOCHHO JICTYUYHX KHIKOCTEH [4].

Ecnu cMotperh Ha uccnenoBanue 00beKTOB MeTogoM ['PB ¢ Touku 3peHus J0CTOBEPHOCTH
JKCIIEpUMEHTa, TO MPUOPUTET OTHAeTCAd JKUIKOCTSIM, IIOCKOIbKY HMEET MECTO BO3MOXKHOCTD
MHOTOKpaTHOro (ororpadupoBaHust Kameidb OJHOW JKHUIKOCTH, pPa3HBIX pa3MepoB U CTEIECHU
WOHHU3AINH., B TO BpeMs KaK TBEPIOTENbHbIH 00BEKT TPYAHO MPOLyOIUPOBATh TaK, YTOOBI OH TOYHO
COOTBETCTBOBAJl CBOEMY JIBOMHHKY MO CTPYKTYPE MOBEPXHOCTH. ITO TpeOyeT 3HAYUTEILHO OONBIINX
MaTepuaIbHBIX U BPEMEHHBIX 3aTparT.

JUTEPATYPA
KoporkoB K.I'., banbkosckuii H.I', Tlerpo H,H. ®usuueckue mporeccsl GOpMUPOBaHHS U300paKEHHS TPH
razopaspsHol BU3yajau3aluu, PaauoTexHuka u anekTponuka, 1.31,Ned, 1986
Jo6penos JI.H. Dmuccuonnas anekrponuka, M., ['oc. uznat., 1966r.
bapkano A.B., llleBenes M.U., AmeynoB A.JO. CpaBHHUTENbHBII aHaIM3 KHUPIMAHOBCKUX H300pa)KEHHH
TBEPIOTENBbHBIX 00beKTOB./ VI MexmyHapomHsIil KoHrpecc 1o ouoanekrporpadun/ Tesucs — CII6., 2002.
Kopotkos K.I'. Ocaosl I'PB 6uoanexrporpaduu. CII6., 2001.

ITPOI'PAMMHBI KOMIIJIEKC SKCITPECC-OIIEHKHU
AHEPTETUYECKOI'O COCTOAHUA MEPU/INAHOB (KAHAJIOB)
YEJIOBEKA

Byrunzen [1.B.| Beao6aba O.U., Kpsiaos B.A.

CI16 eocyoapcmeennblil yHusepcumem uHGOPMAYUOHHBIX MEXHOJIO02UN, MEXAHUKU U ONMUKU
krylov@mail.ifmo.ru

CymectByer Oonblioe KOJIMYECTBO METOAMK, IO3BOJSIOIIMX OLEHUTH COCTOSHHE
MEepUINaHOB. JTO TaK Ha3bIBaeMble CHCTEeMbl MHCTPYMEHTAIBHOI pediiexconmarnocTuku. K Hum
OTHOCSATCSI AMArHOCTUYECKHE KOMIUIEKCHI 110 Meronauke P. ®osns, HakataHu, cucreMbl aypuKylio-,
WPHJIOAUATHOCTUKHN (MarHOCTHKA MO YIIHOW PaKOBHHE M MO PaxyXKHOW 000JIOYKeE Iiaza), U MHOTHE
npyrue. K UX OTIMYUTENBHOW OCOOEHHOCTH CJeNyeT OTHECTH TO, YTO OTH CHUCTEMBI OICHHBAIOT
COCTOSIHHE OHMONOrn4YecKku-akTHBHBIX Todek (BAT) demoBeka M TO pe3ynbTaTaM TECTHPOBAHUS
OIMCHIBAIOT JHEPTETUYECKOE COCTOSHHUS MEPHIMAHOB, a 3aTEM COCTOSHHE 310poBhi. K 3TUM ke
cHUCTeMaM MOXHO OTHECTH W MpeJlaraeMblii MPOTrpaMMHBIM KOMIUIEKC aHalIu3a SHEPreTHYEcKOoro
COCTOSIHMS MEpUANAaHOB uenoBeka - «I'PB banaHcy.
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B ocHoBe momxoma JIeKUT oOHApy)KEHHas ¥ MCCIeA0BaHHAs JPEBHEBOCTOYHON MEIUIIHHOMN
CBSI3b NAJIBLEB PYK U PYYHBIX MEPUAMAHOB YEIIOBEKA.

OCHOBHBIM OOBEKTOM HMCCIIEIOBAHUS B IMPEITATa€MOM METOJE SBJISIETCS KOMITHIOTEPHBIi
o0pa3 CcBEYCHHS ra30BOr0 pas3psiaa BOKPYr naibliieB pyk (B2O-rpamm).

O0paboTka n300pakeHuit BAO-rpaMM OCyIIECTBISETCS M0 CASAYIOIIEMY aJITOPUTMY:

MAaTEMATHYCCKN HAXOAUTCA LEHTP BHYTPECHHCTO OBajia HeHTpaHBHOﬁ 30HBI;

n300paXkeHne JETUTCSA Ha 6 PaBHBEIX CEKTOPOB;

MporpaMMa BBIYHCISET IUTOMIAAb 3aCBETKH S; (KOTHYECTBO 3JIEMEHTOB H300paKCHUS —
MUKCEIICH) B KaXK/IOM CEKTOpE, U IJIOIIA/ b BHYTPEHHEr 0 OBaja ISl KaXKI0ro CEKTopa;

IVl KQKIOrO CEKTOpa BBIYMCISACTCS KOI(PQHIUEHT JS; B COOTBETCTBHH CO CICAYIOIICH
(dhopMyII0ii:
Sk
s,

JS., =In 5_1 —1In >
ido
(1)

IJIe 3Ha4Y0K 1 OTHOCHUTCS K JAaHHOMY CEKTOPY KOHKPETHOTO Iajiblia JICBOW WJIM MpaBod pyKu; In
— 0003HaYEHHE HATYPAIBLHOTO JIorapudma; S; - TUIONIalb CBEUCHUS B TJAHHOM CEKTOPE; Siy, - TUIOMIATH
BHYTPEHHEr0 0Baja JAHHOTO CEKTOpa; SY - MIIOIIAa/lb CBEUCHNS KAIMOPOBOYHOrO LHIMH/PA B JAHHOM
cexTope; S¥yo - IUIOMIAh BHYTPEHHErO OBAIA KATHOPOBOYHOrO LHIIMHPA B TAHHOM CEKTOPE.

Takum 00pa3oM, Mocjie BHIYUCICHUN MBI Tony4aeM 6 k03(h(OUIIMEHTOB AJIA KaXKJIOro Hablia,
T.¢. 30 KO3 PUIHUEHTOB [T Kaxa0u pykH, 60 Ko3PPHUIIUEHTOB IS IBYX PYK.

3atem Borumcisiercs kodddunment JSR; kak cpenHee apudmernyeckoe JS; UId KaKIOro
najblia mpaBoil pyku u JSL; Ui Ka)aoro najslia JeBOU PyKH.

[Mocne dero, peraucnsercs koddduiment JSR ams Beeid npasoit pyku u JSL amst neBoit pyku.

Bapuarus kosgduimenToB JS; 1 ka0l pyku OlleHUBaeTCs KO3(PGHUIMCHTOM TUCIICPCHH
SJSL u 6JSR.

Bce monyuyeHHble NaHHBIC NPEACTABIAIOTCA TpadUUYeCKH B BHJEC KPYTOBOW TUArpaMMBbI.
JumarpamMma uMeer 5 CeKTOpPOB, COOTBETCTBYIONINX 5 MajbllaM pyK. BHYTpH cekTopa pacmoiioKeHbI 6
BEKTOPOB, Ha KOTOPBIX 00O3HAYeHBl 3Ha4YeHWs JS; AN JaHHOTO CEKTopa JaHHOrO Majbla.
JmarpaMMbl CTPOSITCSI OTAENIBHO JJIs IPaBOH | JIeBO# pyku (puc. 1).

14

55/4‘_\1\
NN

5.4

4.1

Puc. 1. InarpamMmmbl mapaMeTpoB JS; mayblieB JICBOW U MPABON PYKH.

YuuTeiBasi CBSI3b MAIBIEB PYK U SHEPTCTUUCCKUX KAHAJIOB, OIMpPENesSioTcs JS MepuanaHoB
nerkoro (P), Toncroro xumeunuka (GI), [lepukapna (MC), Tpoiinoro o6orpesarens(TR), Cepaia
(C), Touxkoro kumeunuka (IG) Ha ocHOBe mapamerpoB JS mamnblleB JICBOM W MpaBodl pyku. JS
MEpPHUIMaHOB ONPEAEHAIOTCS AJIs JIEBOU U TPaBOM PYKH, HAIIPUMED:
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JS flesan pyka JS Npasan pyxa
P, 0.278 IHE 0.180 P,
G‘LL 0.762 AH 0344 G‘LR
MC, 0.539 MHE -0.088 MC,,
TR, 0.489 AH 0.120 TR,
c, 1.046 MHE 0.805 o
1.086 AH Dz
IGL IGR

HccnenoBanus mokasaiy, 4TO €Cld 3HadeHue JS mepuanana Haxomutces B mpeaenax [-0.6 ,
+0.6], TO SHEPTeTUUECKOE COCTOSHUE MEepUIana B HopMe, eciau JS > 0.6, To sHepreTuka MepuauaHa
B M30BITOYHOM COCTOSIHHMHM, eclin JS < -0.6 — TO B IE(pUIIUTHOM COCTOSTHUH.

BeIsiBIIeHHOE 3HEPreTHYECKOe COCTOSHUE MEpUIMaHa MO3BONSIECT PEKOMEHIIOBATh METOJbI H
JIOKAJIHM3alMI0 BO3JICHCTBUH Ha OHONIOTMYECKH AKTUBHBIE TOUKH ISl KOPPEKIUH BBISBICHHBIX
SHEPTreTHYECKUX COCTOSHUH. ISl MPUHATHSA pelIeHHus HCIONb3yeTcs yCpeJHeHHoe 3HaueHue JS
MEPUJHMAHOB JIEBOM W IpaBOi pykH. Bo3pelicTBHE NPUMEHSETCS, €CIU YCPEIHEHHOE 3HaueHue
MepHuanaHa BHIXOAWUT 3a mpenensl [-0.6 , +0.6]. Hampumep, s mpuBeneHHOW BBINIE TaOIHIIBI
PEKOMEHIYIOTCSl TOPMO3HEIE BO3/IeHCTBHS Ha Mepuaranbl Cep/na u ToICcToro KUIIeYHHUKA:

Tun Bronoruecki A THEHORN Touki (BAT) MeTog
MM Mepraonan ToHWEKpWoLWan CegaTreHan MocobHme BO30EMCTEMA
1 Nerkux (F) - = - -
2 | TonacTorokMwedHkka (GL) = = = =
3 MNepukapaa (MC) = = = =
4 | TpoviHoro oborpeeaTena (TR) = = = =
5 Cepgua (C) = c7 c7 ToprO3HOM
6 ToHkoro kkwedHkka (1G) = 1G8 1G4 ToprozHoM

3AKJIIOYEHUE

C NOMOIIbI0 HUCIOIB30BAHMS Ta30pa3psAHOTO CBEUCHMS MMAaJbIICB MAIMCHTa MBI MOIyYaeM
BO3MOXHOCTb OIIPEACIATL YPOBCHb W THII HAPYHICHUA (1)I/I3I/IOHOFI/I‘ICCKOFO paBHOBECHSA B CUCTEMEC
MCPpHUIUAHOB Y KOHKPCTHOI'O ManueHTa, a TakKKe ONpCACIATh COCTOAHUSA (i)YHKHI/IOHaHBHBIX CHUCTEM
OpraHM3Ma Ha OCHOBE JHEPreTHMYECKOW XapaKTePUCTUKH CHCTEM MepuauaHoB.  [lonydeHHbIC
pe3yNbTaThl  MO3BOJISIOT WCTONB30BaTh  Haumbonee  aJeKkBaTHyl  pediekcorepamuio ¢
TG hepeHIMPOBaHHBIM ITOIX0A0M B BOIIPOCE BHIOOpA TOUEK M METOJIOB BO3JCHCTBUS JIIsI KOPPEKIIMH
SHEPreTUYECKOro ((PU3MOJOrMUYECKOT0 ) PABHOBECHS B OpraHu3Me.

MCTOZI IMO3BOJIAAET NPOBOAMTH cUCTeMaTHYeCKUi KOHTPOJIb HaJ IPOHECCOM JICUHCHUSA u
Ha3HaYeHHs HauOoliee aJleKBaTHOW TepaIluy, Tak KaK Bpad MojydaeT JOMOIHUTENBHYI0 HHPOPMAITUIO
0 cOalaHCUPOBAaHHOCTH (DYHKIIMOHUPOBAHHUS OCHOBHBIX CHCTEM OpraHM3Ma. BKirodeHue HaHHOTO
JUATHOCTUYECKOIO0 MeEToJa «MEPHIMAHHOW JHAarHOCTUKW» B KOMIUIEKCHOC JHHAMHUYECKOS
HaOJIIOJICHUE 3a COCTOSHHEM 3I0POBbS PAa3IMYHBIX  TPYII MAIMEHTOB JaeT BO3MOXKHOCTb
HUHTCIPpaTUBHO OLUCHHUTH COCTOSAHHC B3aPIMO)Z[eI710TBymHIHX (I)YHKIII/IOHaHLHBIX CUCTEM OpraHu3Ma M
TUTAHUPOBATh MPOMUITAKTUICSCKUE U JIeICOHBIC MEPOIIPHSITHSI.
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NMHUIINNPOBAHUE CBEPX-C/IABOI'O CBEYEHUA
BJIAZKHOI'O BO31YXA

"‘BoetikoB B.A., "Haakun C.®., "AcchapamoB A.

* o *ok o
buonocuueckuii gpaxynomem, MI'Y um. Jlomonocoea,  Poccuiickoe Kocmuueckoe Azenmcmeo,

Mocxsa.
vvl@soil. msu.ru

Ipu nozrowenuu cmaqugaroujell 2UsPOCKONUUHYIO0 NHOBEPXHOCHb NAEHKOU 800bl Y D-chomonos,
CNOCOOHBIX PACUeNIAMb MOAEKYIbL 800bl, 68 NIEHKE NPOUCXOOUM BCNBIUIKA UZTYYeHUs. YOmOH08 6 YD
u suoumotl obnacmu cnexmpa. Ona uHUYUUpyem 6 KOHMaKmupylouwem ¢ NieHKol 61adCHOM 8030yXe
peakyuu,  conpogodicoaeMmvle  2eHepayuel  INeKMPOHHO20  8030yxucoenus.  Bozbyoswcoenue
PAcnpocmpansemcs. no  8030yXy HA MAKPOCKONUYeCKue paccmosnus, Hnpudvem ¢ Yeeauyenuem
6IAJICHOCIU  6030YXA  603PACAEm CMENeHb YCULEHUs NePEeHOCUMO20 B8030)JicOeHus, a npu
nosvlwienuu eiaxchocmu eviute 50% 6030yocoenue 6030yxa npuobpemaem KoiebamenrbHO-80IHOBOU
Xxapaxmep.

O6HapyskeHo, uro mokazanus ®DIVY-142, npenHazHaueHHOro Ui peructpanuu GoroHos B Y O-
u BakyyMHOU Y ®@-06mactsix criektpa (YD-DIVY), Bo3pacTaroT ¢ yBeTHUEeHHEM BIaKHOCTH BO3/yXa, C
KOTOpBIM KOHTakTupyeT okHo @Y. Ilpu moctmxennn BiaxxHoctu Bosayxa 50-60% ckopocTh cuera
¢oronoB (CCD) npuodperaer konebaTenbHbli Xapaktep. CCDO B YD-001acTul CrieKTpa 3HAYUTEIBHO
YBEIMYHUBACTCA, eCli nepen okHoM Y D-ODY nHa paccrosiHum He Oosiee 1 CM yCTaHABIICHO 3€pKallo.
O6napyxeno Takke, 4yT0 CC® (HOTOINEKTPOHHBIM YMHOXXHUTEIEM, YYBCTBUTENBHBIM JIAIIb K
¢oToHaM B BHIMMOM jauanazoHe crekrpa (Bua-®DY), ycranoBieHHbIM npoTuB okHa YD-OIY Ha
PAcCTOSIHMM /10 5 CM OT HEero W NMpU HAJIWYUHM ONTHYECKOTO KOHTAaKTa C BKIIOYEHHBIM YD-OJY,
3aBHCHUT OT BII&XKHOCTH BO3JlyXa B MpOCTpaHcTBE Mexay IByMs OIY. C yBenmuueHUeM BIIAKHOCTH
CC® Bug-®3YVY Bozpacraer Obictpee, ueM CCO YO-ODY 1 MHOrOKpaTHO MPEBBIIIAET MOCIESTHIO.
IMpu BnaxsHoctu Bo3ayxa cBbime 50% CCO Bup-®2Y mnpuobperaer SpKO BbIpaKEHHBIN
kosebaTenbHbIN Xapakrep (Puc. 1).
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Puc. 1. BiusiHue noBslmeHus BiaaxxHocty Bo3ayxa (Humidity, % — mepBast mpaBast opiuHata) B Kamepe, B
KoTopyto obOpamieHsl okHa Bum-®3V (Vis-PMT) u YO-®3Y (UV-PMT) Ha ckopocth cuera ()OTOHOB B
Buaumoi u Y @-obnactsix cnekrpa (Counts/sec V-PMT, UV-PMT — neBast opaunara) u Ha otHouieHue CCD B
Y®- u Bumumoti odnactsx crektpa (Ratio UV/Vis — BTopas paBast OpJIuHaTa).

[Mpu amutenshoit peructpaiun CCD Bo BinakHOH Kamepe KonebaTenbHbI peskum CCO
COXpaHSAETCS B TCUCHHE MHOIMX YacOB, IPUYEM HAOJIIOJAIOTCS KaK IEPUOIbI BBICOKO PEryJISIPHBIX
BCIIBIIIIEK M3Ty4eHUd, Tak U xaotndeckre Bapuanuu CCO.
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[Ipu yBenuyeHnn KOHLIEHTPALMK BO BJIaKHOM BO3AyXe WHEPTHBIX razoB (remus, aprona) CCO
oboumu DBY Bo3pactaer, HO cKopocTh cuera YD-pOoTOHOB BO3pacTaeT OCOOCHHO PE3KO U

MPEBHINIACT TAKOBYIO NIPU MPOYBKE KaMepbl OOBIYHBIM BIIaKHBIM BO3ayxoM (Puc. 2).
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Puc. 2. BimsHue nocnemoBatenbHON NPOAYBKH KaMephl, B KOTOpYyIo oOpaiieHsl okHa Bun-®3VY (Vis-
PMT) u YO-OBY (UV-PMT), Ha ckopocTh cueTa (POTOHOB BIIQYKHBIM BO3IyXOM, OOOTalIeHHBIM aprOHOM
(cexropa Nel) u BrmaxxHbIM BO31yXoM (cekTopa Ne2). Cektop NeQ — kamepa mpoayBajlaCh CYXHUM BO3IYXOM,
TOJICTasl CTpenKa B mepBoM cekrope Nel — yBenuueHnue ckopoctu npoayBku kamepsl. CCD B Bunumoit u Y O-
00JIacTsIX CIEKTpa — JieBasi OpAMHAaTa, BIaKHOCTh, % (Humidity) — nepBas npasast opaunara, orHorieHne CCO B
Y®- u Bumumoti odnactsx crektpa (Ratio UV/Vis) — BTopas npaBasi OpJIUHaTa.

OOHapyxeHHbIE d((EKThl He MOTI'YT OBITh OOBSCHEHBI HAaBOJKAMH B 3JICKTPOHHBIX CXEMax,
BIIMSIHAEM BIIQYKHOCTH BO3/[yXa Ha pabOTy DIIEKTPOHHBIX CXeM M Ipyrumu apredakramu. OObscHeHUE
UM CIIeyeT MCKaThb MCXOAs U3 Toro, 4yto Y®-ODY, naxomsammiics moj pabounM HampsHKEHUEM,
BO3/ICHiCTBYET Ha ra3oBylo a3y, ¢ KOTOpOil KOHTAKTUPYET ero OKHO. B TO ke Bpemsi, OCKOIBKY
nokazanus Bun-ODOY mpu OTCYTCTBHHM €r0 ONTHYECKOI'0 KOHTaKTa ¢ BKIIOUEHHBIM Y D-ODY He
3aBHUCAT OT BJIAXXHOCTH BO3/yXa, €r0 MOXKHO paccMaTpHBaTh KaK MACCHBHBIN PErucTpaTop COOBITHH,
MPOMCXOMAIIMX B Ta30BO (ase.

Jlyis BBIACHEHHMS MEXaHHW3MOB OOHApYXEHHBIX 3(P(PEKTOB ClieAyeT pPacCMOTPETh HEKOTOPhIS
o0IMe CBOMCTBA (POTOANIEKTPOHHBIX YMHOXKHTEICH, OCOOCHHOCTH KOHCTpYKIuu @®DOVY-142 wu
MPOaHAIM3UPOBATH SBJICHUS, TP KOTOPHIX BO3MOXKHO BO3HUKHOBEHHUE CBEPX-CIA00r0 M3ITy4eHHS B
HaIINX 3KCTIEPUMEHTAIbHBIX YCIOBUAX.

1. 3BecTHO, 4TO B (OTOYMHOXHTENSX 32 CYET DJEKTPOHHBIX yIapoB (OTOIIEKTPOHAMH,
pa3orHaHHBIMH B JJIEKTPHYECKOM Tone 10 dHeprui, mnpesBsimatonmx 100 5B, Bo3HuKaer
JIOMUHECIIEHLIMA OCTAaTOYHBIX Ta30B M TIOBEPXHOCTH IUHOAOB. B CHeKTpe IIOMHHECHEHIIUU
npeacrapieHbl Y ®-(QOTOHBI ¢ 3HEPrue B HECKOJIBKO 3JCKTPOH-BOJBT, YacTh KOTOPBIX MOXKET
HaIPaBIIATLCS U B CTOPOHY (poTOKaTOAA.

2. Konrakrupytomiee ¢ Bo3nyxoM okHOo PDOVY-142 BeimonHeHo u3 kpucramia MgF,, KoTopsbrii
npo3padeH BILIOTH 10 110 HM U He sBISETCS MPENATCTBUEM ISl (POTOHOB, BO3HUKAIOIIUX MU paboTe
OIY. MgF, rurpockonudeH, U Ipu KOHTAKTE C BIAKHBIM BO3J[yXOM Ha MOBEPXHOCTH OkHAa DY -142
oOpasyercsi BoJsiHas TuleHKa. Ecim MOBepXHOCTh, Ha KOTOpOW copOupyercsi BOAa, MPEACTaBIISET
co0Oi MO3aMKy U3 YacTHYHO TOJOXKUTEIBHBIX W YaCTHYHO OTPHUIATENBHBIX 3apsloB, TO
ajzicopOupoBaHHas eil Boja yrnopsaodeHa. [10cKonbKy MOJIEKYJIbI BOJBI MIPEACTABIISICT COOOM JUIIONH,
TO B TIEPBOM aJICOPOLIMOHHOM CJIO€ KaKJash MOJIEKYJia BOJbI OKPY)KEHa CO BCEX YETBHIPEX CTOPOH
MOJIEKyJIaMH, TUTIOJIbHBIE MOMEHTHI KOTOPBIX HAlpaBJieHbl OTHOCUTENHHO Hee aHTHMNapamiensHo. Ha
3TOM CJI0€ aJIcOpOMPYETCst HOBBIH CII0i BOJIBI, KOTOPHIiA, B CBOIO OYEPE/lb, aICOPOUPYET CIEAYIONINN U
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1.1. ('). B pesy/bTaTe MOBEpXHOCTh MOKET YIEPKHBATh MHOTHE THICSUH MPHICKAIINX APYT K APYTY
TIOTAPH30BAHHBIX MOHOCIOEB Bozbl (%, °), ¥ 3Ta TpeXMepHas BOJA OTIMYHA KAK OT OOBIYHOM HKHIKOI
BOJIBI, TAK M OTO JibJia. BechbMa BEpOSTHO, YTO BOJSHAS IUICHKA HA MOBEPXHOCTH TOJMPOBAHHOTO
kpucrammia MgF,, Takke X0oTs Obl YaCTUYHO MHOTOCTIOWHA U TIOJISIPpH30BaHa. BrICOKOIHEpreTHiecKue
($hoToHBI, BO3HUKIIHE TIpU pabore YD-ODY, Hen30e:KHO BCTPEUAIOT €€ Ha CBOEM ITyTH.

3.Tlon neiicrBueM KOopoTKOBONMHOBOM pamuanuu 100<A<190 um (12,3-6,5 3B) Monekybl BOIH,
KakK M3BECTHO, JMCCOIMUPYIOT HA aTOM BOIOPOJa M TMAPOKCHIbHBIA paaukan (H—O—H - He +
*OH). HenaBHO BBIMIOTHEHHBIE PAacyeThl CBHJICTEIBCTBYIOT, YTO MUKPOKAIUIM M KPUCTAIUIBI YHACTOM
Bozbl SO(EKTUBHO MOTIOMAIOT yubTpaduoneT ¢ eme Gomee HU3KOM sHeprueit — 10 4 5B (%), uro
TaKXKe MOXKET CONMPOBOXKIATHCS TOMOJIUTHYHON JUCCOIMAIIAEH MOJIEKYIT BOJIBI.

4. Ioeeimenne CCO B YD-00macTi CriekTpa ¢ BO3pacTaHWEM BJIAKHOCTH BO3JyXa B KaMepe
yKa3bIBaeT, YTO B TUICHKE BOJBI Pa3BHBAIOTCS MPOIECCHI, MPH KOTOPBIX OCBOOOXKAAETCS DHEPTHUS B
¢dopMe DIEKTPOHHOTO BO30YKAECHUS, YTO XapaKTepHO Ui Pa3BETBICHHO-IEMHBIX peakIuid ¢
yuactueM kucnopoaa. Ecnu B tutenke, nornorusiieii Y ®-GoToH, BO3HUKAIOT CBOOOIHBIEC PaIHKAIIbI
He u eOH, oHM MoOryT pearupoBath € KHCIOPOAOM C OOpa3oBaHHEM IMEPEKUCHBIX paJNKaloB,
obecrieunBaloONIMX POCT M pa3BeTBIIEHHE Ieneidl. Bkiax B pa3BHTHE IIEMTHBIX MPOIECCOB MOXKET
BHOCHTh W HENaBHO OOHAapyXCHHAas pEaKus OKUCICHHS BOIBI 3JIEKTPOHHO-BO30YXKICHHBIM
(CHHTIIETHBIM) KHCIIOPOJIOM JIO TIEPEKHCH BOJIOPOA ¢ 00pa30BaHHEM MaJlOyCOWYHMBBIX 0OJiee BRICOKUX
nepekuceit (HOOOH, HOOOOH, HOOHOOO), koTopsle MOTyT MOpPOXAaTh HOBBIE AKTHBHBIE
LEHTPBL. DTy PeaKIMIo KaTaIH3HPyeT OMpeaeIeHHbIM 00pa3oM opranmsoanHas Boza (°). K Tomy xe,
€CIIM aKTHBHBIC IICHTPHI BO3HUKAIOT B OPraHM30BaHHOW cpelie, TO OCBOOOXKAAIoIIascs B XOIE WX
peaknuii SHeprus AMEKTPOHHOT0 BO30YKICHUS MOXKET B HE HAKAIUIMBATBHCS U JTAKE «CKIIAIIBATHCSDY
Jn0 Ooyee BBICOKMX YPOBHEH, COOTBETCTBYIOIIMX Y ®D-00jacTy CHEKTpa, 4YTO CIOCOOCTBYET
BO3HHKHOBCHHUIO HOBBIX aKTHBHBIX LIEHTPOB.

Yka3aHHbIC BbIIIE 0COOCHHOCTH paboThl POV, B yacTHOCTH, PDY-142, cBOICTBA Pa3BETRICHO-
LEMHBIX TPOIECCOB C YYaCTHEM KHUCIOPOAa IO3BONSIOT C EIUHBIX IO3WIHHA OOBSCHUTH BCE
pe3yNnbTaThl, TOJMYYEHHBIE MPH aHAM3€ BIUSHUA BIAXHOCTH Bo3ayxa Ha CCO YO-OJY. B
YaCTHOCTH, BOSHUKHOBEHHE KOJIEOATENbHBIX PEKUMOB U3ITyYCHUSI MOXKET OOBSICHATBCS TEM, YTO TPH
BBICOKOH BIIQ)KHOCTH BO3yXa TOJIIIMHA IUICHKH JOCTHTAET TAKUX Pa3MEpoB, YTO WHUIIMUPOBAHHEIC B
HEl OKHCIHUTENbHBIC TPOIIECCHl COMPOBOXKIAIOTCS CTOJIb MHTEHCHBHBIM OCBOOOXK/IEHHEM YHEPTUH, YTO
TuIeHKa paspymaercs. [Iporecc 3aTyxaer 10 GOpMUPOBAHUS HOBOH IIJIICHKH.

Pacripoctpanenue Bo30YXICHHMsSI OT TOHKOW IUICHKH BOBI, aaCOpOMpOBaHHONW Ha okHe Y D-
@DV, Ha paccrogHHE 5 CM H, K TOMY X€, C YCHJEHHEM SBJSETCI HOBBIM U HEOXHJAHHBIM
HAONIOICHMEM, TOBOPSIIMM, 4YTO BO BIQXHOM BO3JyXE€ B MSTKHX YCIOBUSIX MOXET OBITh
WHUIIMUPOBAHO 00pa3oBaHUE W Pa3MHOXKEHUE AaKTUBHBIX IIEHTPOB, MPOTEKAHHE OKHCIHTEIbHBIX
peaknuii pa3BeTBICHO-IEMHOTO THIA C YYacTHEM KHCIopoaa. Bo3HUKHOBeHHE KoJeOaTelbHbBIX
peoxkuMoB cuera (oToHoB Bua-®DY Moker ObITH OOYCIOBICHO BOJHOOOPA3HBIM IEPEHOCOM
BO3OYXKJCHHUS 110 BIXXHOMY BO3AYXY, MOJO0OHBIM TOMY, 4TO Habmiojgaercst B peakuusx bemoycoa-
’KaboTHHCKOro B KOH/IGHCHPOBAaHHBIX (hazax.

Becbma BeposATHO, YTO TaKHe MPOIECCHl PEATU3yIOTCS BO MHOTUX MPUPOIHBIX CHCTEMaXx, TJe
CYIIECTBYIOT YIOPSJIOYCHHBIC IJICHKH BOJAbL. B HEXWBOH NpUpONE K TaKHUM CHCTEMaM MOTYT

1 Ling G.N. A new theoretical foundation for the polarized-oriented multilayer theory of cell water and
for inanimate systems demonstrating long-range dynamic structuring of water molecules// Physiol.
Chem. Phys. & Med. NMR. 2003. 35. P. 91-130.

2 Pashley R.M., Kitchener J.A. Surface forces in adsorbed multilayers of water on quartz// J.Colloid and
Interface Sci. 1979. 71. P. 4910-500.

3 Fisher J.R, Gamble R.A., MiddIchurer J. The Kelvin equation and the condensation of water// Nature.
1981. 290. P. 575-576.

4 Hosakosckas }0.B. YibrpaduoneroBoe u3irydeHue u posib BOAbI B 030HOBOM ciioe 3emin// MI'Y um.
M.B. JlomoHocoBa, xumuueckuii GpaxynbreT, JlomonocoBckue urenus, 2002.

5 Xu X., Muller R.P., Goddard W.A. 3rd. The gas phase reaction of singlet dioxygen with water: a water-

catalyzed mechanism// Proc Natl Acad Sci U S A. 2002. 99. P. 3376-3381.
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OTHOCHUTBCSI BOJISIHBIE KIIACTEPHl U MUKPOYACTHIIBI JIbJ]a, HAXOASAIIMECS B BEPXHUX CIIOSX aTMoc(hepsl,
Ha KOTOpbIE BO3/IEHCTBYET KocMHUUeckas paauanuvsa. He oHu 1 nexaT B OCHOBE MONAPHBIX cUsHUI? B
TUIEHKAX BOJIBI HA TUTPOCKOMMYHBIX KPUCTAIUIAX CXOAHBIC TIPOLIECCHl BO30YKAaeT pacmall MPUPOAHBIX
pamuonsoronos, Hanpumep, K*. He ¢ aTum 1 cBa3an TepaneBTHueckuii 3pdekT creneorepanuu? B
KUBOU MPUPOJIE TO SBICHUE MOXKET OBITh PACIPOCTPAHEHO ellle B OONbIIel CTeNeHN. SHAUNTEIbHAS
YacTh KJIETOYHON BOJBI, BOABI HA TOBEPXHOCTSX pa3/ena KIEeTKa-Cpena, MOBEPXHOCTAX pas3ziena KuBas
TKAaHb-BO3MYX CTPYKTYpHpOBaHA M MHorocioiHa (%), a KBAaHTBI OJHEPIHHM, JOCTATOUHBIC I
pacIieruieHus: MOJIEKYJ BOJIBI, PETYJISIPHO TeHEpUPYeTCsl B XOJIe METAOOIUYECKHX TPOILIECCOB B BUJIC
TAK HA3bIBAEMOrO0 MHTOTCHETHYECKOro m3mydenus ('). YKa3aHHOE SBICHHE MOXKET 0OeCIIeYMBATh
OpPraHM30BaHHOE PACIPOCTPaHEHHE BO30YXKIECHUS OT JIOKAJIbHBIX HCTOYHHKOB Ha 3HAYUTEIHHBIC
pacCTOSIHUS KaK B KMJKOM Cpelle OpraHu3Ma, Tak U B OKPYXKaroIlleld €ro cpese, BHOCSA CBOM BKJIAJ B
9HEPro-MHPOPMAITUOHHYIO IIETIOCTHOCTh )KUBBIX CHCTEM.

O HEKOTOPBIX CBOMCTBAX BO/IbI 1 O CHE;KMTHKAX

3umuH 3.B., Komaposckux K.®., Komaposckux H.U.
Cesepo-3anaonvui I'ocyoapcmeennviil 3a0unsiti mexnuyeckutl Ynueepcumem (C3I'TY) office @ nwpi.ru

BBEJEHUE

Bona Bce enie Taut B cebe MHOXKECTBO 3araJiok. biaronapst oco00it KOHGUTYpaIi MOJICKYJIIbI
W HAJIMYHIO BOJOPOJHBIX CBsI3el BOAA MOXKET NMPUHUMATH CIIOKHYIO YIIOPSAOYEHHYIO CTPYKTYpY, H
OBITh BOCTIPUMMYHUBON K BHEIIHMM BO3JCHCTBUSAM W HH(pOpMaluH. YCTaHOBJIEHO, YTO BOJA W3
MPHUPOAHBIX HWCTOYHHKOB OOBIYHO CTPYKTYpHpOBaHA, HO ToO-pazHoMy. He cnydaiflHO mosTomy
OpraHu3M JIy4llle YCBauBaeT BOMY, 00paOOTaHHYIO ONpeACIeHHBIM 00pa3oM. B CBsI3U ¢ 9THM MOHSTHA
POJIb CTAPUHHOTO M300pETEHHS - caMoBap M TPaJUINK MUTh TOpsYrid Yaid u3 omoana. Kak moaMeran
3aB. naboparopueit ®TH B.U. MBanor-OmMckuii, kopoTkue 1enodku Mojiekyn Boabl (H,O),, rae x =3
+ 5, Jlerde ycBamBarOTCS OPraHU3MOM, KOTOPBIH U CTPYKTYpHpPYeT BOIYy HEOOXOAMMBIM 00pa3oM (B
OTJINYHME OT JUTMHHBIX TOJIMMEPHBIX BETBEH B OCTHIBIICH BOje). Takylo ke poib, MO-BUIHNMOMY,
UTPAIOT yriieponHbie HaHOTPYOkH B (uibTpax B.W.Ilerpuka mnm oOpaborka Boasl chepo3BYKOBOI
TEeXHUKOMW B tabopatopun MKY.

METOJUKA U PE3YJIbTATbBI

K nuTheBoll Boje MpEbsBISETCS MHOTO Pa3HBIX TPeOOBaHUH, OT COOJIOACHUS KOTOPBIX
3aBUCHUT 3/10poBbe. Hallle BHUMaHNe MPUBJIEKIN CPAaBHUTEIHFHO Mallo M3y4EeHHBIE, HO OYEeHb BaXKHbBIE
st QYHKIMOHUPOBAHHS OpraHu3Ma OKUCIIUTEIbHO-BOCCTaHOBUTENbHBIH noTeHan (OBII) Boasl, ee
OrodHepronH(pOpMaIOHHAs aKTHBHOCTh M BO3MOXKHOCTh KOHTPOJISI CTPYKTYPBI BOJIBI C ITOMOIIBIO
“CHEXMHOK (KPUCTAJIJIOB JIHJA).

OBII xapakTepu3yer cTeneHb aKTUBHOCTH 3JIEKTPOHOB B OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX
peaKIusX: YeM MEHBIIEC €ro BEeIWYMHA, TeM BbIIIE KOHIICHTPAIHs CBOOOIHBIX 3IIEKTPOHOB B CpeEsie.
TonbKO CTPYKTypUpOBaHHAasi cpefa oOecledrBaeT B OpPraHU3ME IPOXOXKICHHUE ODIIEKTPOHOB U
SHEPreTUYECKYI0 MOANMUTKY KieTok [1]. B 3mopoBom opranusme OBII 0ObluHO oTpHIIaTENEH, a B
yrnorpebisiemoi Boge ~ ot — 50 no — 100 mB, B nutbeBoii Boge — ot + 100 mo + 400 MB. Ecin
nuTheBas Boga uMeer OBII Ooree oTpumaTensHbIN, YeM B OPraHU3Me, TO OHA TOAMUTHIBAET OPraHU3M
sHepruer. B Tabun. 1 mpencraBneHbl HEKOTOpBIE pe3yabTaThl uccieaoBanus OBII:

Pollack G.H. Cells, gels and the engines of life. A new unifying approach to cell function.// Ebner &
Sons, Seattle, WA, USA. 2001. 320 pp.

7 I'ypeuu A.T"., T'ypBuu JI.JI. Murorenerndeckoe u3iyueHue, GU3UKO-XUMHUUECKHE OCHOBBI 1
NIpUIIOXKEeHUs B Oroniorun u MenunuHe.// M.: Menrus, 1945. 283 c.
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Tabmuna 1
[Tpoba BoBI OBII (MB) [Ipoba BojBI OBII (MB)
- BononpoBoanas + 350 - 13 xonoxama +(35...135)
- U3 pexu Bonxos + 150 - I3 ckBaXkKMHBI
- mocie HanopwisTpa (YCBP) | + 250 ryonHoM 12 M — (40...140)
- “CMupHOBCKas” + 65 - 3eneHpld yait +15...-15
- Kpemenckas +(45...90) - Mukporuapux —135
Jpyroii BaxkHBIH JUIS BOIBI TIOKa3aTellb — €€ JHEProMHPOpMalMOHHAS AKTHBHOCTh —

uccieaoBagach MeroaoM mpod. 3umuna J.B. (MoaudUIIMPOBaHHBIH METOJ paarodcTe3un). Jis atoro
M3MepsuUTach BeHMUMHA “OMOMOIIs” PENUITUEHTa M ero U3MEHEHUE C YYETOM BIIMSHUS BOJABI U JAPYTHX
HAMUTKOB (CM. Tab1.2):

Tabmuna 2
ITpo6a BoabI HN3MmeHeHne BEIHMYUHBI
“ouorons”, M
- BomonpoBoanas 0 (0)
- Iocne manodmwisrpa (YCBP) +2,5(+2,5)
- “CmupHOBCKast”’ +3(+1,5)
- Kumistuenas Boma 0 (+0,5)
- Kunsiuenast Boa nocie obpamieHus K Heit +2(+0,5)
- Yait uepHbIif -1(0)
- Yaii yepHbIii 110cjIe 0OpalleHus K HeMy +2 (+1,5)
- Bononposonnast mocine o6paborku mpuckom «Paiicse» | + 1.5

[TopasuTenbHO, 4TO B AHU Npa3aHOBaHuUsA [[HSA TOpoAa 3TOT MOKA3aTENb BOJBI PE3KO BO3POC.

SAnonckuii uccnenoBarens E. Macapy yCTaHOBHWII, YTO MOJEKYJSIpHas CTPYKTypa BObI
MPOSIBJISICTCS. B TEOMETPUH CHEKWHOK, 00pa3yIOIIMXCs TPU 3aMEp3aHUHU BOJBI, U MX (OpMa 3aBUCHUT OT
CTPYKTYpPBHI M BHEIIHUX BO3JEHCTBUH (3ByKOB U maxke Mmbicieil). B Mockse B OAO “AxBa-Cucrema”
yaajaock Bocmpou3BecTH onbIThl  E. Macapy: wuccinegoBanue mpo0 BOJBI M3 Pa3HBIX MCTOYHHUKOB,
00paboTaHHBIX AKBaJIUCKOM, IIOKAa3aJ0, 4YTO MpPH 3aMOpPaXMBaHWUM o00Opa3yeTcs CHEKUHKH C
MaKCUMAaJbHbIM HHJIEKCOM CUMMETPUU. METOJ CHEXHHOK IPENCTaBISIETCS OYEHb IEPCIIEKTUBHBIM
JUISI U3y4EHUSL U KOHTPOJISI KAYECTBA BOJIBI.

[Muonepamu B 00acTH HCCIIEIOBAHUSI TPOIIECCOB 00pa30BaHMsI CHEXKUHOK KakK B o0IaKax, Tak
W B 1a0OpaTOPHBIX YCIOBHSAX SIBISIOTCSA cOTpyAHUKH [ aBHOW ['eopmsmueckorn OOcepBATOPUN HM.
AWM. BoeiikoBa B Cankrt-IlerepOypre I[lepmmua T.A., Huxangpor B.A., Mumkun H.C. [3-5].
OO6cepBaTopus pacronaraeT IUPOKHM HAOOpPOM Kamep Ui UCCIIEIOBaHHS MPOIECCOB 00Opa3oBaHUs
CHOKUHOK. OTH paboThl mpoBoauwiuck eiie B 50-¢ rogsl XX Beka, HO B IOCIEIHEE Bpems, K
COXaJICHUIO, (POHT pabOT CHUIIBHO CY)KEH.

JIMUTEPATYPA
1. BopoBuk B.A. Hcuenenne Bopoii. CI10.: 2004.
2. Tuxomias B.1O., Tuxomnas T.C. I'apmonus Xaoca. CI16.: U] “BECB”, 2003.
3. Hukannpos B.S1. VckyccTBeHHBIE BO3/IeiicTBHS Ha oOsaka u Tymansl. JI.: ['mapomeruspart, 1959.
4. IIumkua H.C. Obnaka, ocaaku ¥ rpo3oBoe aiekrpudectso. JI.: ['mapomerusar, 1964.

5. Josramok 10.A., Venes JI.C. ®u3uka BomHBIX M Apyrux atMocdepHsix asposoneil. CII6: m3n. CII6
VYuusepcurera, 1998.

HEKOTOPBIE ACIIEKTBI BUO®PN3SNYIYECKNX MEXAHN3MOB
METO/JA I'PB BUOJJIEKTPOTPA®NUN
*Kopotkos K.I'. , “Buaanamc B. , “"Bucrecku A.A.

* 2 o« 2
Canxm-IlemepOypeckuti  20cy0apcmeenuviil  YHUGepCUmem UHQOPMAYUOHHBIX MEXHOA02UL, MEXAHUKU U
onmuxu; **Vnusepcumem «Xonocy, @atipsvio, Muccypu, CIIA; ***Meouyunckuii yenmp ynueepcumema
IDicopoaca Bawunemona, CILLIA

177



IX Meoswcoynapoonwiii Konepecc no buosnexmpoepaghuu

Ha ocHOBaHWMHM JOCTM)KEHHUH KBAHTOBOW OWMO(U3UMKK ObLI Pa3BUT LENBIA PSJA MOAXOJOB,
MO3BOJISIOLINX UCCIIEA0BATh MPKU3HEHHYIO0 aKTHBHOCTh OHOJIOrHUecKuX cucteM. [Ipexae Bcero, 3To
CIIEKTpaJbHBIE METOBI, CPEI KOTOPBIX HEOOXOIUMO OTMETUTh METOIMKY M3MEpEHHs] COOCTBEHHOM
¢iryopeciieHIIMU OMOJIOTHYECKUX CHUCTEM, Pa3BUTYIO KOJUIEKTHBOM aBTOPOB MOJ pykoBoacTBoM B.O.
CamoiinoBa. OTa METOIUKA TIO3BOJISIET OJJHOMOMEHTHO H3MEPATH ()IYyOPECISHIINIO Ha JUTMHE BOTHBI A
=460 um (cunuit ceer) U A = 520-530 HM (KeNTO-3€JCHBINA CBET) MPH BO30YKICHUH YIbTPA(PHOICTOM
(A = 365 um) [1]. Meronuka ObUTa JOBEACHA JO MPAKTHYECKOTO YPOBHS YIOOHBIX SHIOCKOIMHYCCKUX
npuOOPOB, YTO TO3BOIWIIO pa3paboTaTh PaHHIOK JHATHOCTHUKY 3JI0KAUYECTBEHHBIX 3a00NeBaHHN
KETYAOYHO-KUIIIEYHOTO TPAKTa, JINM(PATHISCKUX Y3IIOB B MPOIECCE XUPYPTUUCSCKUX ONEpannid, KOXKH.
[MpuHIMUaNEHO BaXXKHOW OKa3anach OIEHKA CTEMEHH JKU3HECTIOCOOHOCTH TKaHEH B Mpoliecce
XHPYPTUYECKHUX OTEPaIUid JUIsl POBEACHUS SKOHOMHOH pe3ekiyn. [Iprku3Hennas GiayoMerpus Jaer,
KpOME CTaTHUYECKHX TOKa3aTelel, JMHAMHYECKAE XapaKTePUCTHKH OMOIOTHYECKUX CHUCTEM, TaK Kak
MO3BOJISIET TPOBOAUTH (YHKIIMOHANBHBIE TIPOOBI U UCCIIENOBATh 3aBHCUMOCTD THUMA «1032-2(dEKT».
310 obecrieunBacT B KIIMHUKE HAJISKHYIO (YHKINOHAIBHYIO IUATHOCTUKY M CIIY’)KUT UHCTPYMEHTOM
9KCTIIEPUMEHTAIILHOTO U3YyUEHHSI MHTUMHBIX MEXaHMU3MOB ITaTOreHe3a 3a00JIeBaHHH.

[MogoOHble ke 3aja4yl BO MHOTOM peEIIaeT W METOJ Ta30pa3psHON BH3yaIH3alUU.
CTuMynupoBaHHE IMHUCCHH JIEKTPOHOB U (POTOHOB C MOBEPXHOCTH KOXKHOTO ITOKPOBA MPOUCXOTUT 32
caer kopoTkux (10 Mkc) ummynbcoB anekTpoMarauTHoro mois (OMII). Kak mokazanu u3mepeHus mpu
MOMOIIM UMITYJIBCHOTO ocuuiuiorpada ¢ namMsaThio, BO BpeMs JieiicTBusl uMiTyiabca IMIT pazBuBaercs
Cepusi UMITYJICOB TOKa (M CBEUCHUS) JUIMTEIHLHOCTRIO MpuMepHO 10 HC Kaxaplid. PazButne mmmymnnca
00YCITOBIIEHO MOHU3AIIUEN MOJIEKYJ Ta30BOI CpeJlbl 32 CUET SMUTHPOBAHHBIX JIEKTPOHOB U (DOTOHOB,
CpBbIB UMITYJIbCa CBSI3aH C MPOILIECCAMU 3apSAKH JAUAIEKTPUUYECKON MOBEPXHOCTH U BO3HHKHOBEHHEM
rpaguenta OMII, HampaBiIeHHOrO MPOTHUBOIOIOKHO HcXomHomMy moiio [2]. Ilpu momaue cepuwm
CTUMYIUpPYIOMUX UMIyIbcoB OMII ¢ wactoroit cimemoBanus 1000 Il 3MHCCHOHHBIE IPOIIECCHI
pa3BUBAIOTCS B TEUCHHE BPEMEHH JICHCTBUS Ka)JIOTO HUMITyJIbca. TelleBU3MOHHOE HAaOI0JIeHre
BPEMEHHOM TUHAMHUKU CBEUEHHS y4acTKa KO)KHOTO NMOKPOBA JHAMETPOM HECKOIBKO MUJUIMMETPOB H
MOKaIPOBOE CPAaBHEHHE KApTWUH CBEYEHHUS B KaXKIOM HMIIYJIbCE HAMPSDKEHUS CBHUAETEIBCTBYET O
BO3HUKHOBEHHH SMUCCHOHHBIX IIEHTPOB MPAKTUYECKH B OHUX M TEX K€ TOUKAX KOXKH.

3a cTonb KopoTKoe BpeMs — 10 HC — HOHHO-AETIOIU3aIlIOHHBIE MTPOIECCHl B TKAHU Pa3BUTHCS
HE yCIeBaroT [3], TO3TOMY TOK MOXKET ObITh 00YCIIOBIIEH TPAHCIIOPTOM AJIEKTPOHOB IO CTPYKTYPHBIM
KOMITJIEKCaM KOKH HIJTH MHOHM MCCIieyeMOoi OMONOTHYeCKOi TKaH!, BKIIOYEHHOH B IIeNb MPOTEKAHUS
HMMITYJIBCHOTO 3JIEKTPUYECKOro TOKa. bronornyeckne TKaHW MPUHATO pa3fessTh Ha MPOBOJHUKH (B
MEpBYI0 oduepe/b OHOIOrMYeCKHe MPOBOAAIINE JKUIKOCTH) U JUIJICKTpUKH. s oOBsSCHEHUs
3G (PEKTOB CTUMYJIMPOBAHHON DIIEKTPOHHOW OMHCCHH HEOOXOIUMO pPacCMaTpUBAaTh MeEXaHH3MbI
TpaHCIOpTa 3JIEKTPOHOB IO HENPOBOMALINM CTPYKTypaMm. HeomHOKpaTHO BBICKAa3bIBAJIUCH HJIEH
MPUMEHHUTH K OMOJIOTHYECKUM TKaHSIM MOJIEIb TIOIYIIPOBOJIHUKOBOM MPOBOIUMOCTH. B cooTBeTCTBIM
C COBpPEMEHHBIMH TpeNCTaBiICHUAMU [4], TOMyNpOBOAHMKOBAs KOHIENIUS He MOIy4yHia
MOJTBEPXKICHUS JIUIsl OMOJIOTMYECKUX CHCTeM. B Hactosiiiee Bpemsi HauOolblllee BHUMaHHE B JTOH
o0yacTv mpHBJIEKaeT K ce0e KOHIEMIUS TYHHEIBHOIO TPAHCIIOPTa DIIEKTPOHOB MEXKIY OTICIbHBIMH
OCIKOBBIMHA  MOJIEKYJIAMH-TICPEHOCUMKAMH, OTACICHHBIMU JIPYT OT Jpyra SHEPreTHYeCKUMH
Oapbepamu.

[Iporeccsl TyHHETBHOTO TpPAHCIIOPTa 3JEKTPOHOB B MOJEKYJISPHBIX CHCTEMax XOpOLIO
IKCTIIEPUMEHTAIILHO M3y4YeHbl M MPOMOJICIUPOBAHBI HA MPUMEPE MEPEHOCca 3IEKTPOHOB MO OEITKOBOI
nenu. TyHHENbHBIH MeEXaHW3M OO0CCIEUMBAET JIIEMEHTAPHBIA aKT IepeHoca 3JIEKTPOHA MEXIy
JIOHOPHO-aKIENTOPHBIMU TPYIIIaMH B O€JKe, HaXOASIIUMHUCS IPYT OT JIpyTa Ha pacCTOSHUH MOPSIKa
0,5 — 1,0 am [4]. OgHako CyliecTByeT MHOTO NMPHUMEPOB, KOTJa dJIEKTPOH MEPEHOCHTCS B OelIKe Ha
ropaszno Oomnpinue paccrosaus. CyIIECTBEHHO, YTO TPH 3TOM MEPEHOC MPOHUCXOJUT HE TOJIBKO B
mpeAenax OIHOW MOJIeKyNbl Oellka, HO MOXET BKIIOYaTh B3aUMOJCHCTBHE pa3HBIX OECIKOBBIX
Mosekyis. Tak, B peakuuu mepeHoca 3JeKTpOHa MEXKIY IIUTOXPOMaMHU C U ITUTOXPOMOM-OKCHAA30M U
UTOXPOMOM bs OKa3aJoch, YTO pACCTOSHHUE MEXIYy TIeMMaMH B3aHMOJCHCTBYIONMX OCITKOB
cocraBisier Gonee 2,5 uM [4]. XapakTepHoe Bpems mepenoca saekTpona cocrasimser 107 — 10° ¢, uro
COOTBETCTBYET BPEMEHM Pa3BUTHUA €AMHUYHOIO SMUCCUOHHOTO akTa B MeToje ['PB.
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[IpoBoauMOCTh GETKOB MOXKET HOCHUTH MPHUMECHBIH Xapaktep. [1o TaHHBIM DKCIIEPUMEHTOB,
3HAUCHME MOJBIKHOCTH B MEPEMEHHOM SJICKTPUUYECKOM IOJIe COCTABMIM Uil LUTOXpoMa ~ 1%107
M*/(B cM), mu1s remorno6una ~ 2*10™ M*/(B cM). B 1enoM 0kasanock, uto s GONbIIHHCTBA OEIKOB
MIPOBOIMMOCTh OCYIIIECTBIISIETCA B pe3yjibTaTe IPHDKKOB AJIEKTPOHOB MEXAY JIOKATHM30BAHHBIMHU
JOHOPHBIMH U aKIENTOPHBIMHU COCTOSHUSAMH, Pa3/ICICHHBIMA PACCTOSHUAMHU B JECATKH HAHOMETPOB.
JlumuTupyromel craadell B Mpolecce IepeHoca ABJSAETCA HE ABUIKEHHUE 3apAa 10 TOKOBBIM
COCTOSIHMSIM, @ PeJIaKCallMOHHBIE MPOLIECCHl B JOHOPE U aKIIETITOpE.

B nmocnenHue TOABI YAanOCh pacCUMTaTh peaNbHble KOH(QUTYpalMH Takoro poja
QIIEKTPOHHBIX TPOI» B KOHKPETHBIX Oenkax. B 3Tux Mojensx OenkoBas cpeia MEXIy JTOHOPOM U
aKIENTOPOM pa30MBaeTCs Ha OTHCNbHBIC OJOKH, CBSI3aHHBIE MEXAy cO0OW KOBAaJICHTHBIMH U
BOJIOPOAHBIMH CBSI3AMH, @ TaKXKe HEBAJEHTHBHIMH B3aMMOJEHCTBUSIMHM Ha PAcCTOSHHH Mopsnka Ban-
JIep-BaIbCOBBIX PAMYyCOB. DJICKTPOHHAS TPOIla, TAKUM 00pa3oM, MPEACTABISICTCS KOMOWHAIIUEH TeX
ATOMHBIX 3JICKTPOHHBIX OpOWTaNed, KOTOpble NAar0T HAWOONBIIMK BKJIAJ B BEIWYHHY MATPHYHOTO
3JIEMEHTA B3aMOJICHCTBHUS BOJTHOBBIX (DYHKIIMH KOMIIOHEHTOB.

B T0 xe Bpems oOlIeNpPU3HAHHO, YTO KOHKPETHBIC IYTH TEpPEHOca DIIEKTPOHA HE HOCST
cTporo (ukcupoBaHHBIM xapakrep. OHH 3aBUCAT OT KOH(OPMAIMOHHOTO COCTOSHHUS OCIKOBOU
TIIO0YJIBl U MOTYT COOTBETCTBEHHO MEHSTHCS B Pa3liMUHBIX yCIoBHSAX. B paborax Mapkyca Obin
pPa3BUT TMOAXOJ, B KOTOPOM paccMaTpUBaercs HE OJHA-IUHCTBEHHAs ONTHUMAalbHas TPAeKTOPHS
neperoca B Oenke, a ux Habop. [Ipu BeIYMCICHUN KOHCTAHTHI TepeHOca MPUHUMAIMCH BO BHUMaHUE
OpOUTAIH 1IETIOTO PsAJa dIEKTPOHHO-B3aUMOACHCTBYIONIMX aTOMOB AMHHOKHUCIIOTHBIX OCTATKOB Oenka
MEKIY JOHOPHOW M aKIENTOPHOW TpyIIaMH, KOTOphIe Jaf0T HAaUOONBIINI BKIAJ] B CyliepoOMEHHOE
B3aumMozericTere. OKazaloch, 4TO JJIsl OTAENBHBIX OENKOB IMONydaroTcs Ooliee TOYHBIC JMHEHHBIC
3aBUCUMOCTH, YEM IIPH Y4ETE OJHON-EIUHCTBEHHON TPAEKTOPUH.

Tpancdopmaryst 3MeKTPOHHON YHEPTHU B OMOCTPYKTYpax CBS3aHA HE TOJIBKO C IMEPEHOCOM
3JIEKTPOHOB, HO M C MUTPAIUE SHEPTHH 3JIEKTPOHHOTO BO30YXAEHHUS, KOTOPast HE COMPOBOXKIALTCS
OTPBIBOM DJIIEKTPOHA OT MOJEKYNbI JoHOpa. Hambonee BakKHBIMU JJisi OMOJIOTMYECKUX CHCTEM, MO
COBPEMEHHBIM TPE/ICTABICHHUSM, OKa3bIBAlOTCS WHIYKTHBHO-PE3OHAHCHBIH, OOMEHHO-PE30HAHCHBIN 1
OKCUTOHHBI MEXaHU3MBI IEpPEHOCa DIIEKTPOHHOI'O0 BO30YXKIEHHS. OTH IPOIECCHl OKA3bIBAIOTCS
BOXXHBIMU TIPU PACCMOTPEHHMH IIPOIECCOB TEPEHOCa SHEPTHH MO MOJEKYJISIPHBIM KOMIUIEKCaM, Kak
MIPaBUJIO, HE COMPOBOXAAIONINXCA MTEPEHOCOM 3apsia.

PaccMoTpeHHBIE TpENCTaBICHUs] TOKA3bIBAIOT, YTO OCHOBHBIM pE3epByapoM CBOOOIHOM
SHEPTUU B OMOJOrMYECKUX CHCTEMax SBISIOTCS DJIEKTPOHHO-BO30YXKICHHBIE COCTOSHHUS CIOKHBIX
MOJIEKYJISIPHBIX KOMILIEKCOB. JTH COCTOSIHUSI HEMPEPHIBHO MOICPKUBAIOTCS 38 CUET KPyroodopoTa
JJIEKTPOHOB B OHOC]epe, HUCTOUHHMKOM KOTOPOTO SBIISCTCS CONHEYHAs JHEPrHs, a OCHOBHBIM
«pabovYHMM BEIIECTBOMY - Bojia. YacTh COCTOSIHUH TpaTHUTCS Ha 00eCIieueHre TEKYIIEro dHepropecypca
OpraHu3Ma, 4acTh MOXET 3aIacaThCsl BIIPEb, MOJOOHO TOMY, KaK 3TO MPOUCXOJHT B Jia3epax Iocie
TMIOTJIOMIEHUST UMITYJIbCa HaKauKH.

[Iporekanne UMITYJIILCHOTO DIIEKTPUYECKOTO TOKa B HEMPOBOMSAMINX OMONOTHYECKHX TKaHSX
MOXET O00ECIEeUHBATLCS 32 CYET MEXMOJICKYISIPHOTO IepeHoca BO30YXICHHBIX JIIEKTPOHOB I10
MEXaHU3My TYHHEIBHOTO 3(QQeKTa ¢ aKTUBHPOBAHHBIM IIEPECKOKOM 3JIEKTPOHOB B KOHTAaKTHOMN
o0JacTi MEeXIy MakpoMmoyieKkylamMHu. TakuMm o0pa3oM, MOXKHO MPEIINOIOKUTh, 4TO (OPMHpPOBaHUE
CeU(pUUECKHX CTPYKTYPHO-OCIKOBBIX KOMIUIEKCOB B TONIIE SMUACPMUCA H JIepMHCa KOXH
obecrieunBaer  (OpMHpPOBAHWE  KaHAJIOB  IOBBINICHHOW  DIIEKTPOHHOW  TPOBOAWMOCTH,
JKCIEPUMEHTAIBHO U3MEPSEMBIX Ha MMOBEPXHOCTH SMUAEPMHCA KaK 3JIEKTPOIYHKTYpPHBIE TOUKH.

CtuMynupoBaHHAas HMITYJIbCHAs SMHCCHS TakKXXE pa3BUBaeTcd B OCHOBHOM 3a CYeT
TpaHCIOpPTa JEI0OKATN30BAHHBIX TM-3JIEKTPOHOB, PEATN3YEMBIX B DJIEKTPUYECKH HEMPOBOAALICH TKAaHU
MyTeM TYHHEIBHOIO MEXaHH3Ma IepeHoca 3JEKTPOHOB. JTO MO3BOJISIET MPEANONIOKHUTb, YTO METOH
I'PB mo3BosseT KOCBEHHBIM 00pa3oM CyAuUTh 00 YPOBHE SHEPreTHMUYECKUX 3alacoB MOJICKYIISIPHOTO
YpOBHS QYHKIIMOHUPOBAHHS CTPYKTYPHO-OEITKOBBIX KOMILIIEKCOB.
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AHEPTO-UH®OPMAIIMOHHBIE TEXHOJIOTUU B
METUIITHE

Kpamrenrok A.W.*, [lyapueB I'.H.**, Pesynkoa O.I1.**

*AMCY, **C-IIoUTMO, Canxm-Ilemep6ype, Poccus

N3BecTHO mOCTaTOYHO NAaBHO, YTO THPYJOTEpamnus (JedeHre MUsSBKaMH) 00JaaeT MHOTUMHU
jgeueOHbIME  3(ddexkraMu, cpemu  KOTOPhIX  TPAAMIIMOHHO  OTMEYAlOT  T'MIIOTCH3WBHBIM,
MPOTUBOBOCTIAIUTENbHBIH, 00e300IMBAONMH, aHTHTPOMONYeckuld W apyrue. [mpyznorepanus nmaer
BBIPOKEHHBI MPUTOK SHEPrUM, VY TAIUEHTOB TMOBBIMIACTCS J>KU3HEHHBIH TOHYC, YIIy4IIaeTcs
HACTPOGHWE M MOBBIIMIAETCS PabOTOCIIOCOOHOCTh. B MeauiuHCcKol nuTeparype NmomoOHBIH dhdexT
HATYpaJbHBIX METOJIOB JICUCHHUS TIONyYWJI HAa3BAHUE «BHTANM3AMY («COXKUBJICHUE», OT JATHHCKOTO
"vita" - )KU3HB).

Unes BonmHoBoro 3¢ dekra rupyqoTepanii BOSHUKIIA B CBS3H C TEM, YTO MPH MPAKTUIECKOM
MPUMEHEHHH METUIIMHCKHUX MUSBOK Y MHOTUX MAIMEHTOB B TEUEHUE CEAHCOB THPYIOTEPAITUN HIIH Cpasy
MO WX 3aBEPIICHHIO BOSHHKAIOT TPYJHOOOBSICHUMBIE S((EKTHI: OIIYIIEHNUE CHIBHOIO 03HOOA, JIBIKEHUSI
Pa3MYHBIX TTOTOKOB 4epe3 TO3BOHOYHHK: TEIJIOTO, XOJIOJAHOTO WJIM Pa3MYHBIX IIBETOBBIX ITOTOKOB,
KPaTKOBPEMEHHOI'O ITOKAIBIBAHHSL, TYJILCAIIMN WK IACKOM(OPTa B PA3IMIHBIX YacTax Teia. [laiuentam
XOpOIIIO HW3BECTHO COCTOSHUE MYJbCAlldid B MECTaxX NpeAbIIyIed MOCTAHOBKH THSBOK, XOTS B
KOHKPETHOM CeaHCe TMHSBKY CTaBUIIM Ha APYIYIO TOUKy. VI3BeCTeH ciydaii, Korja IMOCTAHOBKA THSBKA
BbI3BAJIa Yy TMAlMCHTKA KpPaTKOBpEMEHHbIC (B TEUEHHWE HECKOJIBKUX JIECATKOB CEKYHJN) PEaKIUH,
HAIOMHHAIOIME TETAHUUECKHE CYJOPOrH. JTU OUIYIICHHUS Y TAIIMEHTOB BBI3BIBAIOT UHTEPEC U TyBCTBO
TPEBOTH, ¥ ECTECTBEHHO, TPEOYIOT OOBSICHEHHSI CO CTOPOHBI Bpada-TUPyI0TepareBTa.

C 1993r. akTHBHO W3y4aeTcs BIlEpBbIe OOHAPYKEHHBIH (PEHOMEH SHEProvH(OPMAIIOHHOTO
BozzelictBus (OMB) rupynorepanuu Ha opraHusM uenoBeka [Kpaweniox A.U., Kpawenwox CB.
1993]. Ot1o sBieHue CTHUMyIupoBaio uccienoBanne JMB memunuuckol mmsBku meromom ['PB
(3bdexr Kupnman) B coueranuu ¢ merogoM AKoOaHe (METOI TEpMOIYHKTYphI), BapHaOETbHOCTHIO
KapAMOpUTMa M H3MEPEHNEM JIOKAJIBHOTO SHEPTOMH(POPMAIIMOHHOTO TIOTOKA.

Bce nepeunciienHbie MeTOabpl ObLIM MHGOPMATHBHBI MPU HccienoBanun DVB MmeaunuHCKo#
MUSBKH, HO OCOOCHHO XO4YeTcs OCTAHOBHTHCS Ha TIOCNIENHEM Meroje uccienosanus OB
MenuIHCKONW MmusiBKH. Crioco0 OLeHKH (akTa nepeHoca MHPOPMAIMU OT NHSIBKH K TAIMEHTY
HETPaJUIIMOHHBIM CITOCOOOM C TIOMOIIIBI0 PETHCTPAIMK TUIOTHOCTH JIOKAJILHOTO TEIJIOBOTO TIOTOKA M
TEMIIEPATYPhl KOXKH C MOCIEAYIOIIUM TIEPECYETOM MX B TEPMOJMHAMHUYECKYIO U MHPOPMAIOHHYIO
suTponuio [/fynvnes I"H. u op. 2002].

METOA USMEPEHUSI

YpoBeHb YMOPSIOYEHHOCTH CHUCTEMBl OLICHUBAETCS, KaK MPUHATO B (U3UKE WU B
Teopurd WHGOPMANINK, BETHMYUHON 3HTponuu [Boavxemwmein M.B, 1986, /[yrvnes IH., 1998].
Crioco0 perucTpaiuy JIOKalbHON SHTPOIHK S MOXKET ObITh OCYIIECTBIICH PETUCTPAIMEH TNIOTHOCTH
JIOKaJIbHOT'O TEIJIOBOTO MOTOKa ¢ u Temieparypbl 7(K) B OMonornvecku akTHBHBIX TOYKaX Tela
yenoBeka (BAT). DTH BelTHUYMHBI CBA3aHBI MEXTY cOOO0W 3aBUCHMOCTBIO

ds q(r) Bt |
o .17 L N

dr T M- K ( )

as . .
rae T - MOMEHT BpeMeHI/I; ';_ - IOTOK yﬂeﬂBHOH TepMOI[I/IHaMI/I‘IeCKOI/I 3HTpOHPII/I.

dr

ds

W3mepenmue ! MOKET OBITh OCYLIECTBJICHO HAaTYMKOM, COCTOSIIUM U3 Mpeodpa3oBarens
dr

YACNBHOTO TEIJIOBOrO TOTOKa (Hampumep, Temiomep I'epamenko [[epawenxo O.A., 1971]) n
BCTPOECHHOM HA MOBEPXHOCTH JaTUMKA MEJHO-KOHCTAHTAHOBOW TepMONapoi.
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Jnst perucTpaiyy SIEKTPUYECKUX CUTHAIOB OT JIaTYMKa HCIOJIB3YeTcs JIabopaToOpHO-
M3MEpUTENbHbIN KomIuieke "Ouuorpon-2" (Puc. 1), B coctaB kxoroporo Bxoaar ALl - anamoro-
nudpoBoii nmpeodpazosarens U [1K - mepcoHaNbHBIA KOMIBIOTEP. M3MepeHHe TEMIOBOro MOTOKA H
TemnepaTypsl mpoBoauTcs B 30HaX BAT (30HBI akymyHKTYpHBIX Touek). [IpencraBuTenu BOCTOUHBIX
¢unocopCcKUX MU MEAUIIMHCKUX IIKOJ IMpeanoarawT, 4To kaxaas BAT oTBeTcTBeHHa 3a CBOM
9HEPronH(pOPMAIMOHHBIN KaHAl, CBSI3bIBAIOIINI OpPraHU3M YeJIOBEeKa C BHEITHUM MHPOM, C KOCMOCOM
[lasaa Jlyscan, 1986]. IlodToMy »5TH 00JIacTH BBIOpaHBI IS OLICHKH YIOPSAIOYECHHOCTH
Pa3IMYHBIX SHEPrOMHPOPMALIMOHHBIX TOTOKOB YEIOBEKA.

1 i S

Pucynok 1. CtpykrypHas cxeMa U3MEPHUTEIBHOIO CTEH/Ia

UenoBek - OTKpHITas TEpMOJWHAMHYECKAs CHCTEMa, €ro IoJiHas »HTpomus AS
CKJIaJBIBACTCS M3 IMPOM3BOJCTBA SHTponuu A;S u oOMeHa 3HTpomue A.S ¢ okpyKaromei
Cpenou, To ecTh

AS=AS+ AS )
A,S
B Hamem ciydyae peructpupyercs OOMEH  YIEIbHBIX ITOTOKOB 3HTPOIUHU I c
dr

OKpY’Karollen cpe1ou.

NH®OPMALUNOHHBIE IOTOKU
Jlo cux mop 1nia pedb 00 M3MEPEHUsX MPUpANICHUs] TEPMOIMHAMUYECKON SHTPONUU AS Kak
Mephbl Oecropsiika B CHCTEME, OT 3TOH BEIWYMHBI MOKHO TIEPEHTH K Mepe TpUpalieHus Oecropsiika

WHPOpPMAIIMOHHBIX MOTOKOB Al mo ¢opmyne IlleHHOHa, cBA3BIBalOIIeld JTH TapaMeTpbl
[Bonvkenwmetin M.B, 1986]

AS= kAL k=13810%, 2% 3)
K
- ( 6 p—
rae k - mocrosanas Bonsinmana; [AS] — ﬂ—d— ; [A] = H.,I
MK M”

Uzydyenne sHepromHGOPMAIMOHHBIX TIOTOKOB YeJIOBEKa MPOBOJUTCS B TPH JTama:
COCTOSIHME 10 Bo3xaeicTBUs ((OH), B Mpolecce BO3ACHCTBUSA M mociie Bo3acicTBus. OOpaboTka
pe3yibTAaTOB TPOBOJUTCS B OTHOCHUTENBHBIX EIWHUIAX, YTO IO3BOJISET COMOCTABIATH
Pa3HOPOJHBIC JaHHBIC OIBITOB: HYHEPrOMH(POPMANMOHHBIE TOTOKH CHHUMAKOTCS C Pa3HBIX
YYACTKOB Tella YeIOBEKAa; BO3JCHCTBHE MOXET OCYIIECTBISTHCS PA3NMYHBIMH Pa3ApaskUTEIs MU
9K30TE€HHOM (BHEIIHEH ) ¥ YHAOTeHHOM (BHYTPEHHEHN ) MPUPOIBI; B OMBITE MOT'YT IPUHUMATh y4acTHE
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OJTHO WUTM HECKONbKO Jull u T.A. llpum 00paboTke pe3yiabTaTOB HUCIOIB3YIOTCS OTHOCHTEILHBIC
HOpMHUpPOBaHHKIE OIeHKH xaoca Ky u mopsaka K,

AS-AS, A,S, —A,S
= ‘ ¢ : — U K” =— (4)
. ‘xj\u'ks‘.'.'i..l'.' - A‘.JS min ;/\!_.S‘ - a’ﬁ 5‘

max ¢ min

rae A.S, AuSyin AeSpar - TEKylllee, MUHUMAJIbHOE W MaKCHUMAaJIbHOE MPHUpPAIIECHUE SHTPOIHH

[dynones I H., 2004, Bpunntosn JI., 1968].

B pesynbrare Takoro moaxoaa ObUIO MOKA3aHO, YTO TUPYAOTEpanusl o0nagaeT BhIpaKeHHBIM
OB Ha mamueHTa, a peructpanus JTUHAMHKA HM3MEHEHHS JIOKAILHOTO SHEPronH(OpPMAIMOHHOTO
MOTOKAa B TIpoOIlecce THPYAOTEpalldkl JaeT Bpady BaXKHYIO JIHATHOCTUYECKYI0 WH(POPMAIHIO O
COCTOSIHUU 3/I0POBbS IAIlUEHTA,
B TOM 4HCJIE €Ule OO0 CTaauu
KIMHUYECKUX IIPOSIBJICHUI
Oomesnn. Ocobast  [IEHHOCTh
3TOM HMHGpOpPMAIMA COCTOUT B
[IPENCKA3aTENBbHOCTH
BO3MOXHOTO pa3BuUTHSA
3a00NeBaHsl y KOHKPETHOTO
ManyeHTa, a 3HAa4uT - U B
BO3MOXXHOCTU  CBOEBPEMEHHOM
ero npouIaKTUKY. 0.4 femmeees -

Ha pucynkax 2, 3,4 u 5
MOKa3aHbl XapaKTepHble KPUBBIE
H3MCHCHUS JIOKaJIBHOI'O 02p--r--1--
SHEProuH()OPMAIMOHHOTO
TIOTOKa B rporecce
THpYIOTEpaIny, npu o
IIOCTaHOBKE JaTYNKOB- Time, min
TEIUIOMEPOB  HA  pa3jIM4HbIC
BAT. Pucynok 2. /laTuuk ycTaHOBJICH Ha 23 TOYKY 3a/IHE-CEPEAMHHOTO KaHaa
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Pucynok 3. JlaTuuky ycTaHOBIIEHBI Ha JIEBOU pyKe B 6X TOYKaxX KaHalla TOHKOTO KHIIIEYHHUKA U
cepana
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""""""""""" ch’iintestine
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Pucynok 4. JlaTuuku ycTaHOBIIEHBI Ha JIEBOM pyKe W MpaBoil pyke B 6ol TOUke KaHaia
TOHKOT'O KHUIIIEYHUKA

08 : ) ) ) : :
L] SV - — — — —
0.4 feeeede oo i A — S
— 024 T . T LY R ) S O eweus . .
Z ch. intestine
= i
S ) T | 1 S 7Y 1 S S ' K W A A [ -
B L L5y - mRL SRR, | /AR F AN S T, (S O -
N || R N R A P s e e -
e | i i i | |
10 20 a0 40 a0 B0 70
Time, min

Pucynok 5. KpuBble pa3HocTH MexAy KaHajaMHM Ha JIeBOM M MpaBoil pykax (TOHKHMA
KHUIIICYHUK U CEpIIIIe)

BbIBO/bI
1. AxynyHKTYpHBIe KaHanbel cuctembl Y-CHUH BemyTt cebst kak Macc-3HepromH(popManuoHHas
cucTeMa OpraHu3Ma.
2. [Ipu rupynoTepanuu U3MEHEHHE BEIMYMHBI SHTPONUH B OJHOMMEHHBIX M CONPSDKEHHBIX
KaHaJlaX pa3HOHAIIPABICHHOE, U3MEHEHUS IIPOUCXOAT C ONpEIe/IEHHOM YacTOTOM.
3. B pabore kaHa0B MOXXHO HaONIOAATh TOUYKY OU(BYpKaAIMU — 3TO MaKCHMaJbHbIC N3MEHEHHS
3a KOPOTKHUI MPOMEKYTOK BpeMeHH (He Ooiee 2-3 MUHYT).
4. JlaHHBIM MeToJ MO3BOJSEeT HAOMIOaTh YPOBHM (DPU3HMOIOrHMYECKOro 3/10POBbsI OpraHHM3Ma
MaIMeHTa Mo N3MEHEHHIO YPOBHS Xaoca U Mmopsiaka (110 paccorjJacoBaHHOCTH PUTMOB).
S. B mpeacraBieHHOM HOBOM METO/E aHAJM3a JHEPrOMH(MOPMAIMOHHON OSHTPONMUH (aKT

Ppa3sHOHAIIPABJICHHOI'0O HM3MCHCHUA OTOro IapaMerpa B OJHOMMCHHBIX KaHallaX, HpeﬂCTaBHeHHLIﬁ
pa3H1/1ue171 MCXKIY HUMU, MOXET ABUTHCA Ba)XKHBIM JUATHOCTHUYCCKUM ITPHU3HAKOM.
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O BBIBOPE PAITMOHAJIBHOTI'O AJIPABUTA ITPU3HAKOB

Aynannus B.B., llleBeae M.U.
Boponesicckuti 2ocyoapcmeennulii nedazo2udecKkutl yHueepcumen dryunchik@rambler.ru

dopmupoBanue  pabodero  ajdaBWTa  MPU3HAKOB  pACIO3HABAaHHMA  HM300pakeHHI
OCYIIECTBIIIETCS. TyTEeM aHalu3a W MUHHMH3AIMH Pa3MEpHOCTH AamnpUHOpHOro andaBuTa 110
HEKOTOPOMY KPUTEPUIO HHPOPMATHBHOCTH.

B of0mem crmyyae MUHHMH3AIUS OCYIIECTBISICTCS Ha OCHOBE Iepebopa BCeX BO3MOMKHBIX
KOMOMHAIINH MPHU3HAKOB U OLIEHKU WX MHPOpMaTHBHOCTH. YKcno 3Tx KoMOMHaui Ny MOXKeT ObITh
OYEHb BEITUKO, TOATOMY 3a/1a4a MUHHMH3AIMH Pa3MEPHOCTH aj(aBuTa SBISETCS TPYAOeMKoH [1].

EcTh anroputmsl, He HCIONB3YIOIIME METO/IA TTOJTHOTO Iepedopa KOMOUHANINH TPU3HAKOB.

[TycTte MHOXKECTBO NMPU3HAKOB UMEET pa3MepHOCTh n. Anroput™m Mepmina u I'puHa ocHOBaH
Ha TOM, YTO M3 IIOJJHOT'O MHOKECTBA IPU3HAKOB IOOYEPEAHO UCKIIIOYAIOTCS 10 ONHOMY NPU3HAKY U
(GhopMUPYIOTCS TTOAMHOXKECTBa pa3MepHOCTH (n-1). OHU OLIEHUBAIOTCSA IO 33aJaHHOMY KPHUTEPHIO
nHpopMaTUBHOCTU H,, | 1 BHIOHpAeTCsl MOIMHOXKECTBO, UMEIOIIEe MAKCUMAIBHYIO HHPOPMATHBHOCTb.
W3 Hero moodepeqHO HCKIIOYACTCS [0 OJHOMY MpH3HAKY W  (OpPMHUPYIOTCS TOIMHOXKECTBA
pa3MepHOCTH (n-2), KOTOpBIC OIEHUBAIOTCSA II0 aHAJOrMYHOMY Kputepuio H,, u BbeIOMpaercs
MOJIMHOKECTBO, MMEIOIIlee MaKCUMallbHYI0 MH(popMaTHBHOCTh. [Iponemypa mosropsiercs (n-k) pas,
rie k onpenensiercs HEKOTOPBIM MOPOTOM JOIMYCTHMOTO 3HA4YEHHsI MHPOPMATHBHOCTH. YHCIIO MIaroB
N, muoro menbiie Ny [2].

CymiecTByeT alropuT™, KOTOPBI HayMHAETCs ¢ BHIOOpPAa Ha TMEPBOM IIare OJHOTO CaMOro
WH(POPMATUBHOTO MpPU3HAKA. 3aTeM BHIOMpaeTcsi MPU3HAK COBMECTHO C MEPBBIM, 00ECIEUUBAIOIINI
max H,, 3aTeM mpu3HaK COBMECTHO ¢ IBYMs IEpBBIMU oOecrneunBaronmii max H; u T. x.. Uucno
LIaroB Kak U B IEPBOM AJITOPUTME PABHO N, HO KOJIMYECTBO ONEPALMI HA KaXJOM LIare MEeHbIIE, TaK
Kak paboTa HJIET C TOJIMHOXKECTBOM MEHBIIIEH pa3MEpHOCTH.

Hcnone3yst mo0oil M3 JBYX alTOPUTMOB, MOXKHO CYIIECTBEHHO COKPATUTh KOJIHYECTBO
olnepaldi Ha KaXIOM LIare, €cild BBECTH JOCTATOYHO IIPOCTBhIE IPABMJIA y4yeTa Pas3AeisOLIUX
CBOICTB MPU3HAKOB M C MX IIOMOIUBIO alpUOPH HCKIIOUUTH M3 PAaCCMOTPEHHUs 3aBENOMO
HerenecooOpasHble KoMOuHaNMU. CyIIeCcTBO AaHHBIX MPABWII 3aKIOYAETCS B TOM, YTO, BO-TICPBBIX,
psan KOMOWHAIMI TPU3HAKOB MOXKET HMMETh OJMHAKOBBIC pa3ZeisIOIINe CBOWCTBA M TOTAa HET
HEOOXOJJMMOCTH MTPOBOJUTH OIEHKY WH(OPMATHBHOCTH BCEX KOMOMHAIMHI U ,BO BTOPBIX, HEKOTOpPHIE
KOMOMHAIIMKM MOTYT IMOIJIOMATh ApYyrue (B CMBICIE Pa3IeNIONMX CBOWCTB) W IOTJIOIIAEMBIE
KOMOHMHAIIMU MOXKHO HE PacCMaTpHBATh.

JIMTEPATYPA
3aropyiiko H.I'. Merons! pacrio3HaBaHus u ux npuMeHenue. M.: Cos. paauo, 1972.
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Nzobpaskenus razopaspsanoi Busyanuszanuu (I'PB) HaxomsaT Bce Oonbliee mpuMeHeHue. B
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PACIO3HAIIIEr0 YCTpoiicTBa wu300pakeHnit ['PB M OCHOBHBIX 3ajad pacro3HaBaHUS ATHX
n300pakeHui. Y cTpoicTBO, pacnosHaromiee 'PB, cocrout u3 tpex 010KO0B:

OO

Penenrrop X. bBriok u3mepenus 3HaueHnii npu3HakoB [ PB-u300pakennid.

Knaccugukatop D. Biok, KOTopsiii ¢ TOMOIIBIO TPOrPaAMMHOTO 00ECTICUECHUS ONpENENseT, K
KaKUM KiaccaM ajipaBUTa OTHOCSTCS HCCiIeayeMble n3oopaxenus ['PB.

Oddexkrop S. brok, KOTOpHIH BOILUIOIIAET pEIICHUE KIacCH(pHUKATOpa B OIMPEACICHHOES
JeficTBHE.

H3yueHne pacno3Haroniero ycTpoicTBa CBOAUTCS K OTBETY Ha BOIIPOCHI:

Kakwue snements andasuta n3odpaxenuit ['PB (S) ycTpolcTBO MOKHO OTIMYATH IPYT OT
apyra (4To pacro3HaBaTh).

Ha xaxue npusnaku ['PB-u306pakenuii (X) crout obpamaTh BHUMaHUE (4TO U3MEPSITH).

[lo xakum mpaBuwnam (D) cnemyer mnpuHMMATh pelIeHHE O TPUHAMISKHOCTH TOYKH
MPOCTpaHCTBa Mpu3HaKoB (X) (peanu3anuu o0pasza) K TOMy WM HHOMY 3JIeMeHTY aidaButa (00pasy).

Kakue ponomnuTensHble orpaHudeHuss u rtunore3sl (H) wucmonb3oBaHbl B ajaroputme
pacro3HaBaHuUs.

KakoBa croumocts (N) pacro3Harolero ycTpoicTBa 1 nmorepb n3-3a ommoOoK B ero padoTe.

[lpu paspaboTke pacrno3HAOMEr0 YCTPOMCTBA HEOOXOMUMO MHHUMH3UPOBATH 3aTpaThI:
N=N;+N,, rae N; — cTOMMOCTb mpoleaypbl (0oObeMa maMsITH, Beca, ra0apuTOB, KOJHWYECTBA
MAaIIMHHBIX ONEPaIfid ¥ CTOMMOCTH 000PYAOBAHMUS).

Ni=END)+N(X)TN(S); N(D) — croumocts peamusanuu mpaBuia; N(X) - CTOUMOCTh
n3MepeHus npusHakoB; N(S) — CTOUMOCTh OMUCAHMS ATAJIOHOB; Ny — CTOMMOCTH TIOTEpPb, 3aBHUCALIAL
OT BEPOSITHOCTH OIIMOOK pacro3Haroiero ycrpoiicrea; N<Ny, Ny — MaKCUMaJIbHbIC 3aTPaThI.

IIpu N, = const 3atpaTsl N yMEHBIIAIOTCA 3a CYET YMEHbLIEHUSA Ny, 3TO MOXKHO CHENATh 3a
cuer Oomee 3¢ddekruBHBIX mpouenyp (Oonee 3ddexkTuBHBIX mpaBumi, Oonee HWHMOOPMATUBHBIX
MIPU3HAKOB | T. 1.).

[Ipu N, = const ymensbiienue N 3a cuer CHUKEHHsI CTOMMOCTH MIPOIeAypbl N — OIsTh 3a cueT
HCIIOb30BaHus Oosiee 3 (PEKTUBHBIX MPOLEAYP.

MokHO yKa3aTh TpH 3a7aun pacriosHaBaHus [ PB-uzo0paxenuii.

I 3aman cmnmcok o6pazoB (kimaccoB m3oOpakenuii ['PB) S, ykazanbl mpusHakun X, B
MPOCTPAHCTBE KOTOPBIX 3TH 00pa3bl HAJO OTIWYATH APYr OT apyra. TpeOyercs pazpaboraTth Takoe
npasuio D (mporpammHoe obecriedeHne), KOTOpoe MPH MaKCHMAaIBHOW MPOCTOTE W JICIEBH3HE €ro
peanuzanmu obecriednBaio Obl paclo3HaBaHWE KIACCOB S B MPOCTPAHCTBE X C 3aTpaTaMu, HE
MPEBBIIAIOIIMMY 3aJaHHON BETUYUHBI Nj.

I 3apmansl knacewr S, Tam npaBun D u gomyctumsbie 3atpatbl Nj. TpeOyeTcss HAHTH Takyro
CHCTEMy NpHU3HAKOB X, KoTopas oOecreunBana Obl HW3BICUCHHE JOCTATOYHOTO KOIUYECTBA
WHGPOPMAITUH TPH MUHAMAIILHBIX 3aTpaTaxX Ha M3MEPEHUE dTHUX IPU3HAKOB.

I MHOXecTBO peanm3anuii, TO ecTh TOYEK MPOCTpaHCcTBa X, ¢ MOMOIbIO TpaBui D (To ecTh
O OTPENCIEHHOMY KPUTEPHIO «OITM30CTHY, «CBSI3aHHOCTHY) HAJI0 PAa3/ICIUTh Ha TAKOE KOJHMYECTBO
TaKWX AJIEMEHTOB andaBuTa S, 4TOOBI 3aTPaThl HE MPEBBIMIANHN 33IaHHOW BEMUYHHBI N.

JUTEPATYPA
1. 3aropyiiko H.I'. MeTtons! pacno3HaBaHus u ux npuMeHenue. M.: Cos. paauo, 1972.
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NCC/IEAJOBAHUE I'PB — CBEUEHUA BOJIOC 110/
BO3JIEVICTBUEM 3JIEKTPUYECKOT O ITOJIA

HeuaeB B.A., IlerpoBa E.H.

Cankm — [lemepOypeckutl ynugepcumem uH@OPMAYUOHHBIX MEXHOIO2UL MEXAHUKU U ONTNUKU
heleonora@mail.ru

BBEJIEHUE

B wuccnenoBanusix [1,2] ObuTo BBISBIEHO, YTO IOCTE Cpe3aHMsi MydKa BOJIOC C TOJOBHI
YeJIoBeKa ¢ TCUCHHEM BPEMEHH HaOJI0IaeTCs HEMHEHHbINA crax aMiuTyasl [ PB — cBedeHus Boioc
JI0 OIPENENICHHOTO0 3HAYCHHUs, XapaKTEepPHOr'o Uil KOHKPETHOro oOpasiia BOJOC. JTOT Mpolecc
3aHMMAET Pas3lIMYHOE BPEMs, B CPEOHEM OT ABYX JO CEMH JIHEW. /[aHHOe HcciaenoBaHUE SIBISETCS
MPOIOJDKEHNEM WCCIeOBAaHUN BIMSIHUSL pa3iuyHbIX QakropoB Ha [PB — cBewueHnue Booc.
AKTyalbHOCTh JaHHOM TeMbI OMpEIENsAeTCs TEM, YTO aHAJU3 COCTOSHUS BOJIOC BaXKEH JJISI MEIULIUHBI
1 KOCMETHUKH.

IEJIb ucciaenoBaHus BeIsIBUTE BiAUsSHUE dJIeKTpUUecKoro nois Ha I'PB — cBeuenue Bosoc.

3AJIAYHU UCCIIEAOBAHUA

[IpoananusupoBate n3meHeHuss | PB — cBeuenus npu M3MEHEHUH AIEKTPUYECKOTO NOJI U C
TEYCHUEM BPEMEHH.

METO/AbI 1 OPTAHU3ALUSA NCCIIEAOBAHUA

B xozme uccnenoBanus ObUIO MPOBEIEHO 28 DKCIIEPUMEHTOB C BOJNIOCaMHU 19 UCHBITYEMBIX.
[Iyukn Bomoc cpesaiuch € 3aTBUIOYHOM YacTH TOJIOBBI HCTBITYEMBIX HA PACCTOSHUH OKOJO 2CM OT
koku. Kaxnaplii mydoxk miomemancs B TpyOKy U3

5. pm
nonuterpadTopITUiicHa. Bosockl B TpyOke pa3MeraroTces Tla o
TakMM 00pa3oM, 4YTOObI C TOplla TPYOKH BBICTyIaja g:
HeOoJbIIas 4acTh KOPHS BOJIOC, a M3 OOKOBOrO paspesa 9 1
BBICTYITAJI0 TMPUMEPHO 2CM KOHYHKOB BOJIOC. 3areM ~ 10
TpyOKa 3aKpeIuisijiach B YCTPOHCTBO Ui HCCIICAOBaHHS
BOJOC, M YycraHaeiauBarorcs Ha [PB — kxamepy s
peructpauuu cepuil nuHamuueckux I'PB — rpamm. Cxema 3 7
™, - S L
SKCIIEpUMEHTA TTOKa3aHa Ha puc. 1. LS _ |
Puc. 1 IlpuHnunuanpHas cxeMa 3KCIEpUMEHTAJIbHOMN 4
yCcTaHOBKM: 1 — wucciaegyemslii Iydok Bojoc; 2 — 8
nonuterpadTopITHICHOBas TpyOKa; 3 — JAMDIEKTpHYecKas =
IUlacTuHa; 4 — TpO3payHOe TOKOMPOBOAANIEE IMOKPBITHE; 5 — I E
3a3eMJICHHBIH METaJUINYeCKU CTEep)KeHb; 6 — BHICOKOBOJIBTHBIM 9 =
UMIIYJbCHBIA ~ TeHepatop, 7 —
CKONIB3SIIUIA Ta30BBIA paspsm;, 8 — HTEHCMBHOCTE CBEYEHWA BONOC
ontuueckas cuctema ¢ I13C— 272
Kamepoil; 9 — xommbroTep; 10 —
TUIOCKO-TIApaJIJIETbHBIE  AJIEKTPOIbI; 3 1
11 — wmarHuTHBIE KaTymky, 12 —
ncrouyHuk nuranus 0-200B. g 18 /
E /
0
5 16 5
Puc. 2 3aBUCUMOCTH % 14 /
UHTEHCUBHOCTEHl CBeUeHHs BOIOC OT = /
HAIPSDKEHHOCTH JNEKTPUUECKOTO 75 3
TOJIS B pa3HBIE IPOMEKYTKH BpeMenn = 1.2 A
rociie 00pe3aHus BOJIOC C TOJIOBBL: A: = = e — =
1 —dboHoBOE cocrosHMe, 2 — 3 daca, 1
3 — 26 yacos, 4 —72 yaca. E Efcm
08 - - ' -

0 50 100 150 200
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[TocTosiHHOE HANPSDKEHHE OT CTA0MIM3UPOBAHHOIO HCTOYHUKA 12, TToIaBaeMoe Ha 3JIEKTPOIbI
10, mocnemoBaTEbHO YCTaHABIMBAIOT Ha OMPECICHHBIX 3HaueHuAX B nuamnas3one oT 0 go 200B. Ilpu
Ka)XJIOM 3HAYCHUH HAIMPSDKEHUS BOJOCHI BBIICPIKUBAIOTCS B 3JIEKTPUYECKOM mojie mo 10 cekyHa 1o
Havala CheMKH, a 3aTeM CHHMaercs 5 avi — (ailyioB, MPoI0DKUTENLHOCTBIO 10 5 cekyH/. [TepBruHast
00paboTka wu300pakeHWi npoBoautcs B nporpamme «GDV Scilabwy, pesyiabTaTamu KOTOPOM
SABJIAKOTCS T36JII/IHBI YHCJIEHHBIX 3HAYEHUM TaKuX mapaMeTpoB, KakK ILIomaab CBCUCHHA U CPCIAHAA
WHTCHCUBHOCTh CBe4eHUs. JlanpHeimas oOpaboTka © MOCTpoeHHE TpadUKOB MPOBOAUTCS B
nporpamme «Microsoft Excel».

PE3YJIBTATDBI

B nporpamme «Microsoft Excel» Obliir TOCTpOEHBI 3aBUCUMOCTH TIJIOMIAH U HHTEHCUBHOCTH
CBEUYEHHUS BOJIOC OT JIEKTPUUECKOT0 MO, IPUMEP KOTOPBIX MPEJCTaBiIeH Ha puc.2,3.

|_|J'IOLL||8,[I,I:. CBeYeHWA Bonoc

?OU ..............................................................................................................
1
600 —a— 4
2 M'
= 2,
T
2400 2
om
[
=
=200 —
E.Efcm
100

a 30 B0 a0 120 150 180 200

Puc. 3 3aBucuMocTH 1UIONMIA/IeH CBEYEHHSI BOJIOC PA3JIMUHBIX UCIBITYEMBIX OT HAMPSKEHHOCTH MOJIS:
1,2,3,4 — nopsAKOBBIA HOMEP UCIIBITYEMOTO.

Kax BuaHO U3 prcyHKka 2, ¢ Te4eHHEM BPEMEHH MOCe Cpe3aHusl 3aBUCUMOCTh HHTEHCUBHOCTH
CBEUEHHUS BOJIOC OT IIPHUKIIAJBIBAEMOrO JJIEKTPUYECKOIO IONs yMeHblIaerca. M depe3 HEKOTOpoe
BpeMsi 3aBUCHMOCTh OT TMolisi Tporaznaer. [103ToMy OONBIIMHCTBO 3KCIIEPHUMEHTOB C BOJOCAMH
IIPOBOJIAT Cpasy IMOCIE UX CPE3aHUS C TOIOBBI HCIIBITYEMOTO.

Kax BugHO M3 pucyHKa 3, 4TO 3aBUCHMOCTH IUIOIIAN CBEYEHHS BOJIOC CHUIIBHO OTIWYAETCS
JUISL Pa3NUYHBIX HCTBITYEMBIX OT HAIPSDKEHHOCTH TOJisl. B OONBIIMHCTBE HMCCIIEAYEMBIX CIydacs
3HA4YEHHUs aMIUIMTYJ MHTEHCHUBHOCTH M IUIOLIAJHA CBEYEHHMS BOJIOC YBEIMYMBAINCH IIPU YBEIUYCHUU
3JIEKTPUYECKOTO MOJI, OMHAKO B PSE CIIYy4acB 9TH 3aBUCUMOCTH MMENH CIIAJAIOIINN XapaKTep.

BbIBO/JIbI
Ha ocHoBaHMM TOJIYYEHHBIX PE3YIHTATOB MOXKHO YTBEPXKJAaTh, UTO BJEKTPUUECKOE I10JIE
SIBJIACTCST TecTUpyomM ¢dakropoM mnpu anamu3e ['PB — cBeuenus Bomoc. EcTh ocHOBaHus

Mpeanojaratb, 4YTO peakius IUIOMAAX ¥ WHTEHCHBHOCTH CBEYEHHS BOJOC Ha IIOBBHIIICHUE
ANIEKTPUYECKOr0 TOJIS 3aBHCUT OT HMX (U3HOIOTMYECKOrO COCTOSHHA. JTOT BONPOC Tpedyer

JAJIBHENIIEr 0 UCCIIENOBaHNU.
CIIMCOK JIMTEPATYPbI

1. Korotkov K.G. Measuring energy filds:state of the Science:GDV Bioelectrografhy series Vol. 1,
Ed.,Backbone Publishing Co. Fair Lawn, USA, 2004
2. K.Korotkov, D.Korotkin, J.Appl. Physics 89, 4732(2001)
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BOJA KAK OPTAHN30BAHHAA{ IIJTASMA

Pesuukos B.A.

c-nry

B pamkax mopenu KOHAEGHCHPOBAHHOH (a3bl KaK COBOKYITHOCTH B3aWMOJICHCTBYIOIINX
JUHAMHYECKH PaBHOBECHBIX OJHOTHITHBIX MOJIEKYJSPHBIX IEHTPOB PACCMOTPEHAa B3aUMOCBA3b
HU3KOAHEPTeTUYECKUX JIEKTPOHHBIX COCTOSHHM BOABI U €€ XUMHUYeCKHX KoMIoHeHT. [Toka3aHo, 4To
BCE DHEpreTHYecKue OIeHKH, MOoTyJdaeMble B paMKax yKa3aHHOW MOJENH, COTJACyIOTCS C JaHHBIMH
ONTHYECKON M KollebaTenbHON criekTpockonui. OO0CHOBaHO BBICKA3aHHOE pPaHee MPEMONIOKEeHHE O
CYLIECTBOBAaHWM B OPTraHM30BAaHHBIX KJIACTEpaX BOMABI KOJUIEKTMBHU3WPOBAHHBIX 3JEKTPOHHBIX
COCTOSIHMM, CBSI3aHHBIX C JIEMOKAIN30BaHHBIMU aTOMaMH BOJOPOA.

DeMeHTBI caMoNoA00Hs KOHICHCUPOBAHHOH (a3bl MOXKHO PaccMaTpHBaTh Kak TUHAMUYECKU
pPaBHOBECHBIEC PeryisipHble MolleKyspHbie eHTpbl (PMLI) [1]. HomunansHo ymcTast Boja Hamboee
YIOOHBIH OOBEKT Ui KOPPEKIUH METOAWKU TONYIMIUPUYECKHX OINEHOK HH3KOIHEPTeTHYECKHX
3eKTpOoHHBIX cocTossHui (DC) PMILI, T.K. BO3SMOXXHO YCTaHOBJICHHE B3aUMOCBSI3H MEKy H3BECTHBIMHU
ONTHYECKUMU W KONeOATENbHBIMU CIIEKTPAaMH M BCECTOPOHHE H3YYCHHBIMH JHEPreTHYECKUMHU
XapaKTEpUCTUKaMHU COCTaBIIIIOIIMX KOMIIOHEHT. JluHamudeckoe paBHOBecue peryisipHeix PMII B
KOHJICHCHPOBAaHHOH (ha3e mpenmnonaraer MepuoJuueckoe M3MeHeHue ux 3apsima. CremoBaTenbHO,
MMOMMMO BenWYuH »HHepruu cBs3u (E;) HeHTpanbHBIX MONEKYyl B 3HEPreTHYECKHUX OIEHKax
HEOOXOMMO HCIONb30BaTh BEIHYUHBI E, MonekyasapHbIX HoHOB (Hanmpumep H,") u sHeprermueckue
XapaKTePUCTUKUA TeX K€ MOJIEKYJISIPHBIX MOHOB B CTaTHCTUYECKH HCCOLMHPOBAHHOM COCTOSHUH,
{nanpumep H, «<>(2H")-8}. Kpome Toro, nuHamuuecku paBHOBecHOe coctosHue PMII B cocraBe
KOHJICHCUPOBaHHOHW (a3bl MpeamoiaraeT CMEIICHHE KOUICKTHBH3UPOBaHHBIX OC MaTpHIlbl W3
OmKkaiiimero  KOOpJAMHALIMOHHOTO  OKpykeHus PMIl Ha  HHU3KOdHEpreTHMYecKHid  YpOBEHb
MOJICKYJIIPHOT'O IIeHTpa (HEHTpaJIbHOrO WM 3apsbkeHHOro). ITomoOHBIM mepexos MOXKeT ObITh
COIIOCTAaBJICH C DHEPTHUEH CpPOACTBAa COOTBETCTBYIOIIEro IeHTpa K diekTpony (E,). Huccoumamms
OHOKOMIIOHEHTHOT'O MOJIEKYIIIPHOrO MOHA MpEANojiaraer cyliecTsopanue lentpos tuna (H'- €) u
(H< H’ DC korophlx MOryT paccMmaTpuBaThcsi Kak cynepnosumus (E) sueprum cBssu
HuskosHeprerndecknx IC u DC MaTpHILIbl, CMEIICHHBIX Ha OJMH M3 HU3KOIHEPTeTUYECKUX YPOBEHEH
noHa (E.- o).

[lpu ananm3e ONTHYECKUX CHEKTPOB HEKOTOPHIX QyruiepeHcoaepxkamux (Cq) coenuHeHuH,
BKJTFOYAIONINX BoAopoj HemocpeacTBeHHo (Hampumep, Ceo -H TPP-Cgp m CoPS¢He [2,3]) nnmm u3
coctaBa pactBopurens (Hanpumep, Cq-KHal B HCl-pactBope u Cg-(CS,)x B Bome [4]) B KaxaoMm
cllydae He3aBHCHMO TOIyueHa ofuHakoBas BenumuumHa E,H'= 2,262 5B B konjeHcHpoBaHHOH (ase.
Joxkammzamus  (H-H)™ B cocraBe  rterpadenmmnoppupuna (H,TPP) B obnactu
KOJUIEKTUBU3UPOBAHHBIX T-cocTossHU KoMmruiekca Cgo-H,TPP-Cgy mo3BOMIUIA OMpenenuTh Ea(2H)+
=1,1313B [3].

Huskas Macca KaTHOHA M OTCYTCTBHME KOBAJIEHTHOIO B3aHMOJeicTBUA Mexay mapamu H
npenonpenenseT cMenleHue daekTponHoit mmotHoctd (DII) k coBokymHoct H'™ M BHICOKYIO
nogsusxnocth (H'-8). Tak BO3MOMKHA MOJIENb TMAPOKCOHHUS KAaK CTATHCTHYECKH JIUCCOIMHPOBAHHOIO
3JIEKTPOHHO-TIPOTOHHOTO 00JaKa BOKpYr aToma kuciopona (H; -O)-& . IToxsmxnas cerka H-cBsiseit
MO3BOJISIET MOJICTUPOBATh CTPYKTYPHBIC (Da3oBbIC MEPEXOAbl KIacTephl BOJBI KaK CYNEpUOHHBIH
MPOBOIHUK THMA O-Agl ¢ MceBAOKUAKOCTHON MOApEneTKo MeramuiononoB. CymnepruoHHas MOJAENb
BO/IBI cCOrJacyercs C aHOMalbHO HHU3KMM MOTeHuuanoM auccormanmu (<1,28 V mo [opsueBy),
BBIIIENAYUBAaHNEM OKCHUIHBIX CTEKOJ M HACHIIIEHHEM BOIOPOJOM HEKOTOPHIX METAJIOB B BOJAE MpPH
MOBBIIICHHBIX JaBleHusX. [lo aHajmormm ¢ CyNepHOHHBIMH MHKpPO- WM HaHOKPHCTaJIaMHU
MOJTYIPOBOJAHUKOBBIX COCMHEHUH B TIIOOYISPHO OpPraHM30BAaHHBIX BOJHBIX Kiacrepax (MK
THJIPATHBIX O00OJIOYKax) BO3MOXKHBI KOJUICKTHBU3HMpOBaHHBIE HU3KodHepreruueckune C (KIC).
DHepreTHUeckoe MonoKeHne MakiuemyMa moxocsl KOC cMemiero Ha o ~ 540 wim ~1600-1630 cm™
(u3BeCTHBIE KOJIEOATENbHBIC TEPEX0bl B Bojie) oTHocuTelbHO EgH, = 4,48, npu sToM Benmnuuna EgH,
=720 cm' = EgOH 5B [5-6]. Ilomockl ¢ Makcumymamu ~4277 u ~428 5B (281-289 uwm)
acCHMMETPMUHBI, a MX HH3KO’HepreTuueckas rpanuua (~4,1 5B) cmemrena Ha ©~1420 =12 cm’
OTHOCHUTEIBHO YHEPreTUYECKOro MOJIOKeHUss Makcumyma, rae EgO, ~4,1 5B, roe o= 1430 oM’ —
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KosebaTenbHbI epexon B Mosiekysie O, [7]. Ilpu Benmmunne EgO, = 4,103 3B, a tarxke o(H0)= 1595
em™ (1ém) m 0= 1418 e’ (kucmopox) mepBas cMentena orHocurenbro EgO, ra E.H’+ 1905 +32 em™!
(EgO; -1912 om’! 1 EaHO+44 oem’l= EgO, ). B omimume oT pasMepHOro CMeIeHHs "TUIa3MOHHOM"
MOJIOCKI B CIIEKTPaxX METAIUTMYECKUX WM TOMYIMPOBOAHMUKOBBIX HAHOYACTHI[ [8] B cHEKTpax
TIOTJIONIECHUSI OpraHu30BaHHBIX H,0-KiIacTepoB WM cOAEpKaIlMX BOJOPOJ MHOTOKOMIIOHEHTHBIX
HaJIMOJICKYJISIPHBIX LIEHTPax HAOJIOAACeTCS TOJBKO IMPOIMOPIIMOHATbHAS 3aBUCHUMOCTh HHTEHCHBHOCTH
nonocsl KOC 0T KOHIIGHTpanuu JIENOKaTW30BaHHBIX H-aTOMOB - CIIEACTBHE OTCYTCTBHS
KOBaJIGHTHOTO THUIIA B3aMMOJCHCTBUS MEXKIy KatwoHamu [9]. Jlpyroe cymiecTBEeHHOE OTIHYHE -
3aBHCHMOCTb MONTyIHpHHBEI monockl KAC crssannoi cetku (H'-8) OT cocTaBa M HaJMOIEKYISPHOTO
LIEHTpa. DTO TO3BOJISET IPEANONIOKUTE, YTO OTIUYUS IHEPTECTHUCCKUX IOJOKEHH MaKCHMyMOB U
nonymupuabl motoc KOC B Y®D-crmekTpax MOTIIONICHUSI HOMHUHAIBPHO HYHCTOH BOJBI CBSI3aHBI C
OTJINYHSMHU B CTPYKTYpE KJIACTEPOB WIIH THIPATHBIX 00omouek [10].

B cootBercTBHE € BbIIIE H3T0KEHHBIM K peryisipasiM PMLI B Bone momumo OH-rpymm MoryT
OTHOCATCS CTaTHCTHUECKH JIMCCOLMUpOBaHHBIe Monmekynsl H, u  H,". McnoneszoBanme B
MONYAMIUPUIECKUX oIeHKax OC BOABI DHEPreTHUYCCKUX BEIMYMH MOJEKYISIPHOTO BOJAOPOJIA
JOMYCKAET HCIIONb30BAHUE M SHEPreTHUecKuX xapaktepuctuk O, O, , (0-0)yn0°’.

Tab6nuna 1. suepruit (3B) cBszu (Eg) u cponctra (E,) 1ekrpona (€) a1 MOJIEKyJI BOIBI M e€
KOMITOHEHT

1 E.H’ 0,754
2 E.H,0 ~0,9 E{E,H"-544 cm E,(2H)'-160 cm™"}
E.O, ~0,87 E.H,0 — kT (26M3B)

0,871 (yrouHeHHOE)

3 E,(2H)" 1,131 E(E,0°,H")+160 cm™
0,5% (E,0°, E;H)+160 cm™!

4 E.(H;0), ~1,3 E{E. (2H)", E,0"}=1,299 5B

5 E,0° 1,467 E{E, OH, E,(2H)"-160 cm™"}

6 E.OH 1,822 E{E,H,", E,2H)"}- 544 cm™
¥(E,0°, 0,5 E,H") —184 cm

7 E.H 2,262

8 E.H," 2,65

9 E,OH 4,39 2 E,(0-0)

10  E,OH ~4,76 E,OH + 0,5 E,H—44 cm™

11 EH 4,48 E{E,0,- 1912 cm™, E,O,}*

12 E,(0-0) ~2,19 2,195 (yrouneHHoe)

13 E.O; ~4,1 4,103 (yrouHeHHOE)

14 E.O; ~5,1 ~E,H,0 (H- OH) (yrounennoe 5,102)

* © =1905 cm™' —konmebaTenbHbIH mepexon B Moekyie O,

W3 Tabmuner 1 cnexyer coorsomenne E.H™ /E,OH= 1,2414928 =E,OH /E,0° (1) (E,0°
=1,4675 5B), KOTOpOE OTpaKaeT IHEPreTHUecOoe PABHOBECHE B CHCTEME OCHOBHBIX KoMmoHeHT (H'—
OH)-(OH-0).

Io .1 TaGmuie! cemyer > peKTHBHOE B3aMMOIeHCTBHE MOJIEKYIT Kuciopoaa 1 Bosl mpu ~0° C.

KoppekTHocTh UCIONB30BaHUS DHEPTeTUYESCKUX BETMUMH aTOMAapHOTO KHUCIIOpOJa, a TaKkKe
MOJIEKYJISIPHOTO KHCIIOPO/ia ¥ BOAOPO/Ia CIESAYEeT U3 CIEAYIOINX COOTHOMIEHUH: 1 Tabnumil 2,3.

~ Cynepnosunus (E) semuuun E,(2H)'=1,131 [3] u E,0’= 1,467 5B [12] — mozmens (H - O -
H") - E=1,299 5B cosnanaer ¢ E,(H,0), 1,3 3B [12]. MakcuMyM OfHOH M3 XapaKTepHCTHYECKHX
nosoc mornomenus mapos Boxsl (~1,11 3B) [13] cMemen Ha 160 cM' OTHOCHTEIBHO BEIMYHHBI
E.(2H)"= 1,131 5B, rae nepexon ¢ AE=1,111 3B Bosmoxen mexny IC, orBeuarommmu E,H’ = 0,754
5B 1 E(E,0° H") = 1,864 5B, a ® =160 cM™' - u3BecTHBIi KoneGaTenbHblil mepexox B Boge [11].

Juunamuyeckn paBHOBecHass Moinekyna E,O,” «>(0-O) nHaxomutcs B DHEPreTHUYCCKOM
pasHoBecun ¢ OH-rpymmamu E,OH =E{E,(0-0), E,0"} -76 cm', nepexon AE= E,0, 1 E,0’=
E{E,H.-,E,H"} n

3C E,,OH cmemeno oraocutensno IC mentpa O,* (0, — &) — E{(Eg0, -1912 cm™),
E.0,}=2,867 nHa 1y xe sHepruto KOC 0,239 »3B.
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3. monens H, «»(2H)". Mosxer 6bITh 0XapakTepusopana kak E{E,H," E,(2H)"} =1,8905 5B. Ilepexon c
AE=1,8905 3B (MakcuMyMBI 1os1oc B crieKTpax mnoriouieHus H-masmsl u Bogs! [14,15]):

a. E,;H," 1 E;H + 44 em' u B. E,(H-H,") 1 E{E,OH,E,(H*-H")}+ 12 cM™', (a TaKoke Ta61.2)

4. xynonosckomy nepexony H'«—H’ (E=1,508 5B, AE=1,504 5B+32 cm™) MoXeT GBITh COMOCTABIICHA-
M3BECTHAS TI0JIOCA MTOTJIOMICHUS BOJIBI ¢ MaKCUMyMoM 822-826 um [16].

a. E{E,OH,EH"} 1 E,OH +32 cm™ - paBHOBecue OH-rpynm B okpysxenun cerku H-crsseit

B. E{E,H,,E,(2H)"} 1 E,(H,0),+ 12 cM™ - paBroecue O” B okpyxenuu Hy-(H'- H )-&

c. E{E,H,,E,H"} 1 E(O°-H") + 12 em” u n. E{E,H,,E.H} 1 E,(H-0% + 12 e
5. mozenb snementa camonono6us (H'- OH) — cynepnosunus 9C E{E,OH, E,H }=3,326 5B um
E{E,O,, E,(H’-H")}= 3,304, uT0 coBmaaer ¢ ycpeaneHHoi paboToii Beixoma & E;~3,3 »B [ 12].

OKBUBAJICHTHOCTh JJIGKTPOHHBIX IIEPEXOJ0B B pasiMuHBIX o coctaBy PMII (cMm. Tabn. 3)
oTBevaer quHamuueckoMy paBHoBecuio (H,O),-KiacTepoB pa3nuyHOi reoMeTprr U COCTaBa.

6. B apomapuueckom (H,O),-kjmacrepe wiMm THIPATHOW 00OJIOYKE COACPIKALIUX
enokanu3oBannbie (&8 — h')-mapbl, Bo3MoXkeHbI mepexonbl Mexkay DC IMHAMHYECKH PaBHOBECHOTO
nentpa Hy,>H,  E,(Hp,H,") = 3,565 5B (MakcUMyM OJHOH M3 TOIOC B CIIEKTpe BO30YKICHHS
momuHecteHun [17]) u 9C rugpatHoit o6onouku Ha 3HeprerndeckoM yposHe E,(H,0),=1,299 3B ¢
AE =E,H" + 32 cm™. Tem cambiM, ©=32 cM"' MOJKET OBITh COMOCTABICHO C H3MEHEHHSMH CIIMHOBOTO
cocrosaus H'.

Bzaumopeiicteue nByx ananorndsbeix (H,O),-kimacTepoB Moxer ObITh BBIPaXKEHO MEPEXO0IOM
E{E,H,,E,H"}  E,(O°-H’) = E,H"-12 cm™'. CoBnajenne >Hepruii mepexooB BHE 3aBHCHMOCTH OT
WCIONB3yeMOl MOJAENM OTBedaeTeT auHammudeckomy paBHoBecuio (H,O),-kmactepoB. B sTom
KOHTEKCTE «YUCTas» BOJA - COBOKYITHOCTh TMHAMHYECKH PABHOBECHBIX (MEPIIAIOIINX) KJIACTEPOB, a
coBOKYHOCTh H,O-KacTepoB HeMb3sl pacCMaTPUBATh KaK pacTBOp JibJa. DHEPTHs JelOKaIu3anun (&
— h")-nap B knactepe (H,0), Mmoxer 61Tk onpenenena kak AE= E,(H,-H,") - E{E,OH, EH"}= E,(O"-
H’)- E,0, = 0,239 5B. Bzaumoneiictue (OH -H™-OH ) xapaxrepusyer cymeprosuuus OC E{E,OH,
E,(H’-H"}=2,949 5B nm Y {E.OH, E,2H)}- 32 cv' u Y{E°, E H"-H"}-kT, u cmeuieHo
ornocurensHo E(E,OH, E,OH) na 153 mM3B —sneprus H-cessu (E,). B perynspuoit uemu OH -H'- OH
nepexomsl AE=2,949 5B — E,0, 1 E,(2H)" +184 cm™ u E,H, 1 E,(H’-H") + 184 cm™".

Tabauma 2

Ne E sB AE

1 E,(H,-H,") 3,565

2 | E,(OH-H,) 3,52 E,H,-1620 cm™ 1 E.H® +32 cm”

3 | E,H,-E.H' 3,371 E,H, 1 E,(O"- H") -12 cm

4 | E,OH-EH" 3,326 E,H, 1 E,2H)" + 184 cm”

5 | E,O,-E(H"-H") 3,304 E,H,-536 cm™' 1 E(H’-Q") -12 cm

6 | E,H,-E,OH 3,151 E,H,-1595 cm™” 1 E,(2H)'- 12 e

7 | E,OH- E,OH (E,..OH) 3,106 E,H>-536 cm™' 1 E(H,0), + 64 cm”

8 | E,OH- E,(H-H) 2,949 E,H, 1 E,(H-H") + 184 cm

9 | E,H>- E,(2H)" 2,8055 E,(H,-H,") 1 E.H’ +44 cm

10 | E,OH- E,(2H)" 2,7605 E,(OH-H,") 1 E.H’ +44 cm’!

11 | E,(H,-H,)- E,OH 2,6935 | Ey(H-H,) 1 E,0,

12 | E,,OH-EH" 2,684 E{E,H, EH"} 1 E.H’ -536 cm’’

13 | E,H,- E,H’ 2,617 E{E,H,,E,H'} 1 E.H’ 644 cm

14 | E,(H,-H,)- E,(H-H") 2,5365 | E,H,, E,H 1 E.H +

15 | E,(H,-H,)- E,(2H)" 2,348 E,,OH 1 E.H’ +32 cm”

16 | E.H-E,OH {E(H"-OH)} |2,042%* E,OH 1 {E,(H,-H,")- E,(2H)"
E,(OH-H,") 1 E,{OH-(2H)"} +12 e

17 | E;H, - E,(2H)" 1,8905* | E{E,OH,E.2H)"} 1 E,O, -12 cm’
E {E,H,, E,H}1 E,{OH-2H)"} + 12 M

18 | EH-E,0" E, (H-0° 1,8645 | E{E,H,-EH 1 E,(H-H)-12 cm’

19 1,723* | Ey(H,-H,") 1 E,OH + 160 cm™
E,.OH 1 Ey(H,0),+ 680 cm™
E,0’1 E{E,H, EH"} +44 cm”
E{E,H,- E,H’} 1 E,0, +184 cM
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No E 5B AE

1 E,(H,-H,") 3,565

2 | E,(OH-H,) 3,52 E,H,-1620 cm™ 1 E.H® +32 cm”

3 | E,H,-E.H' 3,371 E,H, 1 E,(O"- H") -12 cm

4 | E,OH-EH" 3,326 E,H, 1 E,2H)" + 184 cm”

20 | E,OH- E,(H-H) 1,665% E,(H-H,) 1 {E,H, -E,2H)"} + 76 cm™!
{E,H-E,(2H)"} 1 E,2H)" + 76 cm™
E{E,(H,-H,)- E,(H-H"}1 E,O,

21 | EH-H"), E,0° 1,4875 | E{E,H,,E.H° }1 E,(2H) -12 cm™
{E,H,-E,OH} 1 {E,OH- E,(H-H")}-12 cm™

22 | E,{OH-(2H)"} 1,4765% | {E,H,,E,H" } 1 E,2H) + 76 cm'
E{E,O, , E,(0-0)} 1 {E,OH,E,(H-H")}+ 64 cm

23 | E,{O"-(2H)"} - E,(H,0), 1,299 E,(H-H,") 1 EH +32 cm’
E{E,H,- E,(2H)"} 1 E,(H’-H") -12 c™m'

24 | E(O"-H) 1,1105% | E{E,H,,E;H }1 E.H +12 cm’
E{E,OH,E,(H-H")} 1 E,OH +128 cM"

25 | {E.H"-544 cmE,2H)'-- | 0,898* | E,(OH-H,") 1 E{E,H, EH"}

160 cm™'}

Tabnuna 3 sHeprerudeckoit sxBuBasieHTHOCTH PMI pa3Horo cocrasa

1 | E,H-H,) E{(E,0,-1912 cm™), E,H }+20 e
2 | EH,-EH" E{E,O,, E,;H,")- 44 cm™}
E{(E,0,-1912 cm™)- E,H," E,(2H)} - 44 cm”
3 | E,0,-E,(H™-H") E{(E,(H,-544 cm”', E,(0-0)}
4 | E,OH-EH" 3 {E,OH’E,(H’-H')-32 cm '}
5 E,.OH E{(E,O,, E,(H"-0")}
6 | E,OH-E,(H’-H") ¥ {E,OH ,E,(2H)'}-32 cm’'
7 | E.H,- E,(2H)" E{E,O,, E,(H"-H)}
8 | E;H,-EH’ E{E,O,, E,2H)"}
9 | Ey(H,-H,)- E,(H-H") E{E,OH-(E,H"-544 cm™)}-12 cm!

10 | E,H,- E,CH)"

E{E,.OH, (E;H"-544 cm™)} — 44 cm”

1

1 | E,OH- E,(H-H)

E{E,H, - (E.H-544 cm")} — 24 cm”

12 | E,{OH, 2H)"}

E{E,(0-0), EH’} + 16 cm”

13 | E,(H"-OH)

E{E,(0-0), E,H, - E,2H)}

14 | E,OH- E,(2H)"

E {(EBOH,EaH+)a EB(O'O)}

15 | E,H,-E,OH

E{E,O, , E,(0-0)}+ 12 cm

Tabnua 4 xonebaTeNbHBIX MEPEXOI0B U CMEIICHUH, XapaKTepu3yommx Ey.

1 |153meB E,OH -E{E,OH, E,(H-H")}+32 cm
2 | 153 meB E{E,H,- E,2H)"}- E,H," + 20 cm
3 151,5 B | E(H-OH) - E {E,H,", E,(2H)"}
4 |153 moB E{E,O,, E(H"-H)! - E {E,H,-E,OH}
5 | 153mB E,.OH - E{E,OH, E,(H-H")}+32 cm"
6 |1595cm” | E(H'-0O° 1 E,OH- E,(H-H")
7 1640 cm” | E,(H-H") -32 cm'1 Eo(H,0),
8 |a3176 cm” | E(H"-H") 1 E,(2H)™- 160 cm™
8.3180 em™ | E,(H™-0") 1 E,0°
3148 em’ | E(H"-H") -32 cm™' 1 E,(H"-0")
9 |3452cem” | E{E,(H,-H,), E,OH}1 E.H
10 | 3672 cm’ E,(H,-H,") 1 E,..OH (mapsi Bozibl)
11 |0,62 M3B E,O,1EH, (3amMopoxeHHbIe Tapbl BOJHI)
12 | (0,686 E.OH 1 E,(2H)  +44 cm’!
M3B) E{E,H,-E.H"} 1 E{E,..OH, E,;H"} +8 cm™
5488 cm” | E{E,OH,E,(H’-H")}1 E,H'+8 cm™
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14 [ 1420 e’ | E.{OH, (2H)'} 1 E(H,0),
1416 em”’ | E{E,OH,E,H} 1 {E,O, , E,(0O-O)}
1420 cm” | E(H'-OH) 1 E,(H™-0")

W3 tabnui 2 1 4 cremyer npo3pavHOCTh BOJBI B 10000 cm”! 1000 cm”! 100 cm!
<

. |
onmmxHer Y ®-001acTH ONTHYECKOTO CIIEKTpa N

Otmeuennsbie (*) m.m. Tabnuiel 2 — Hanboee

AOCTOBCPHLIC B OIITUYCCKUX CIICKTPaXx MOrjIomi€HUA BOJbI, \ A

KaK MEHEE 3aBHCAIINE OT CTPYKTYPHOH opraHuzanu. B W \/ |
3TOM KoHTeKcTe monocy 0,898 »B, \ ’

a. E,(OH-H,") 1 E{E,(H,-H,"),E,(H’-H")} +685 cMm"
HaOJII0JaeMYI0 B CIICKTpaXx Mapos,
B. E,(OH-H,") 1 E{E,H,,E.H"}
Han0o0JIee BEPOSATHO CBA3BIBATH C
c. E{E,OH, E,2H)"} 1 E,H™-0% - 12 cm"

1

TIOOYISIPHBIMU  KJIacTepamMu  (HampuMmep Kak oO0OJIOUKH \
WOHOB) BcJencTBUE BO3MOKHOCTH mepexoma E,H,-1600 \
em 1 E{E,H,,E.H)} +64 cm™. s
100 nm 1000 nm 10 um 100 um
Puc. 1 [10]

U3 Bsaumocszu BenmmunH E m AE (Tabnuma 2) crnemyerT COOTHOIIEHHE MOJEKYJSPHBIX
KOMITOHEHT YHCJIEHHO SKBHBAJIEHTHOE COOTHOLIECHHIO 2IeMEHTApHBIX KoMIOHEHT Boasl (H-OH — O):

E{E,0, , E,(O-O)}/E{E,(H,-H,"), E,H’-H")}=1,24147 (2) - B3aumozeiicTBHE
kBasuMonekyibl (0,-8)- (0-O) co CTaTHCTHYECKU AUCCOMUPOBaHHOM Mosekymnoit (H, - &)-( H'- H)*
[7] SKBUBaNEHTHO B3aUMOJECTBUIO HoceHel ¢ entpom {(OH- H)- &} u

E{E,(H,-H,"), E,(H’-H")}/ E{E,OH, E.H}= 1,242164 (3)

Coornonrenye (1) Mmoxer 6bITh mposonrupobano Ha E{E,H,,E,(2H)"} ¢ ommbkoii Ha 0,001.

Io oTHOWIEHHIO K cooTHOmenHIO (1) otHomenue E,0, / E{E,0,,E(H-H")}=1,241492 (4)

MOKHO PacCMaTpUBaTh KaK MOATBEpkKAeHHe Mozenu nenTpa:(0-0) « {H'- (0-0)} .

Cootnomienus (1) u (4) xapakrepusytor kodddunuent B3aunmoneiicteus IC (k,) OCHOBHBIX
(anemenrtapubix) PMIL U3 (2) criemyer BO3MOXHOCTD B3aUMOACHCTBUS Juist KBazuMouekyn {0« (O-
0)} —&— {Hy— (H'-H )}, a u3 (3) — poc 2HEpruM B3aUMMOJIEIHCTBHS C yJacTHEM TeTepOMOTIEKYIL.

OOmmenpuHATON XapaKTepUCTUKOW HHU3KodHeprernuecknx OC  (BaJCHTHBIX) SBISETCS
ko3 dunment npenomenns n=1,3 (nex) wim n=1,327 (mpu 60°C) u n=1,3339 npu 0° C. B Tabmuie 5
MPHUBEICHBI JJIsi COOTHOILICHHS JUISl Psifia pACCMOTPEHHBIX Bhile Xapakrepuctuueckux OC PMII.

Tabmuma 5
E, H,/ E(E,H,, E.H) 1,3289
E,(H,-H,")/ E (E,.,OH, E,H") 1,3282
E(E,H,, E.H)/E{E,(H,-H,"), E(H’-H')} 1,3289
E,(OH-H,")/ E.H," 1,3283
E{E,(H,-H,"), E(H’-H)}/ E{E,H,", E,2H)"} 1,341
E(H-H")/ E,(2H)" 1,3333
E(E,..OH, EH")/ E{E,OH, E(H’-H)}-EH" 1,332
E.(H"-OH)/ E{E,(0-0), E,0,} 1,332
E,{OH-(2H)"}/ E,(O"-H") 1,3295
E{E,O,, E(H’-H")} /E{E,(H,-H,"), E,(H*-H")} 1,302
E,O,/ E{E,0, , E,(0-O)} 1,302
E{(E,0,-1912 cm™), E,0,}/E,(0-O) 1,306
E,(0-0)/ E,{OH, (H*-H")} 1,318
E,OH/ E(E,H,, E,H") 1,315

W3 Tabauiel 5 BUIHO, YTO BETMYMHA (N) BOJBI B OCHOBHOM OIPEACIACTCS peryispHbiMUA H-
wentpamu, B yactaoct (H'-H")-8, (H)- & u (H-H)-&. B dase ¢ TpaHCISIMOHHOI CHMMeTpHeit Goree
cymiectBeHHa ponb kuciaoponusix PMII, B wactHoctu E,4(O-O). Tak cmemenue mexay OC E,(O-O) u
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E.H"-OH) -E,. ®usuueckuii cMbicn cootHomenuii (1)-(4) M He OTIMUYaeTcss OT TaKOBOrO [Jis
cooTHOmeHH B Tabmune 5. Ux ormaune (8 1,05% u 1,07%) — cnencreue cmemenus DI 3a cuer H-
cBsasu 1 Kosnektususanuu OC PMILI. Duepretudecku konebarenbubii nepexon {E,H, - E,(2H)'} 1
E,OH (AE = 68 M3B) Koppeupyer co CKpbITO# TEILIOTO# MIaBIIeH s, TOrIa Kak nepexonsi: a.E(H™-0%) 1
E.{OH,(2H)"} B.E,H," 1 E.H" u c. E{E,O, , E,(0-O)}+ 1 E{E,OH- E,(2H)"} (AE= 388,5 M3B -nomoca
B CIIEKTpE JIbJIa) KOPPEITUPYIOT CO CKPBITOM TEIUIOTOM mapooOpazoBanust [11]. DKkBUBamIEHTHBI TIEPEX OB
{E,H,",E,2H)"} 1 E4(H’-H") -32 cm™ (AE = 386,5 M3B) u. E,(H-H")- 32 cm™ 1 E,(2H)"-160 cm™'(AE
= 393 m3B). Ornuuune sHepruii (azoBbix mnepexono (1,5 u 5,0 MdB) — crneacrBue pas3aIuvHOM
reOMETPUH KIIACTEPOB M SHEPIUM KOIIEKTHBHON opranusamuu (&-h')-map. B cymme sneprus E,H u
nenokanusanuu (&8 —h")-map koppenupyer ¢ sHeprueii ($hazoBoro mepexona ras-kHAKOCTb. B To ke
BpeMsi COOTHOIIEHHE SHEPreTHYecKuX 3aTpar (a3oBbIX mepexonos I-poma (6,75) orseuaer E,(H,-H,") 1
E,.OH (AE=459 wnB), rme AE=35,5 m3B coorsercrByer kT mpu 99,5° C. Cwmermenue Mexy
nepexoaamu:

a. {E,H,", E2H)"} 1{E,OH, 2H)"} (AE=3312 cm) u E,H,” 1 E.H (AE = 26M3B)

B. E,(OH-H,") 1 (E,.,OH) (AE=3312 cm™ ) umu E,(H*-H") — 44 cm™' > {E,OH, (2H)"}

c. E(H™-0") 1 {E.OH, 2H)"} & {E,H,’, E,2H)"} 1{E.OH, 2H)"}

cooTBercTByeT Teropoii sueprun mpu 0° C u cmemenne mexay OC E,(H-H") « E,OH,
(2H)" nmn nepexonamu E.H’-544 cv™' 1 E,(2H)™-160 cM™' 1 E(H’-H) -32 em™ 1 E,(H-0%) ¢ AE = 31,5
M3B H COOTBETCTBYET TeMmnoBoi suepruu mpu 55,7° C.

Cmemenne mexay IC E,(H-H") —44 cm™' < E,0° kak u mexny nepexogamu E,(OH-H,") 1
(E...OH) u{E,H,", E,2H)"} 1 E,0" (AE = 35,5 M3B) cooTBeTCTBYET TeIIoBoi 3Heprum mpu ~99,75° C.

Cmemenne Mexay nepexomamu E,(H,-H,") 1 E,.,OH u E,(H-0°) 1 E,0°) (AE = 61,5 m3B)
COOTBETCTBYET TeII0Boi sueprun npu 374° C (TpoiiHas Touka BOIBI). DTa BEIMYHHA OTIMYACTCS OT
OHOTO W3 XapaKTePHBIX cMemeHuil psga pacemorpennbix DC (AE = 67 m3B) Ha 44 oM.
Ananoruunoe cmemenne (AE = 61,5 MaB) ans 9C E{(E,0,-1912 cm™)} « {E,H,, E,(2H)}

U3 cpasrenns OC U mepexonoB ¢ yuactueM 44 cm’, (mampumep m.m.2,10 B Tabm. 3),
IIPABOMEPHO CBSA3BIBATH €6 , a CIIEAOBATEIbHO U BelmuumHbl 32 1 12 cM™', ¢ m3menennem IC meHTpe
(H*-H"). CieoBaTeNbHO B YCIOBHAX BBICOKHX TEMITEPATyp MM (1) JaBJICHUII IPOHCXOIUT PE3OHAHCHOE
MEPENOTIIOEHUE B KOJJIEKTUBU3UPOBAHHOM CETKE (HO<—>H*)“.

Cmemenne Mexay nepexomamu E(H*-H) 1 E,(2H)™- 160 cm”' (AE=3144 cm') u E{E,H,,
E.H"} 1 E{E,OH, E,(H*-H")} um1 E, ,OH 1 E{E,.OH, E;H"} (AE=3376 cm™") cooTBeTCTBYeT TEmoBoit
suepruu pu 31,5° C. Ananornunoe ememenne wist IC E{E,(0-0), E,0,}«> E(H-H") -32 cm™.

Tem cambim, cootHomenus (1) - (3) mo3BONAIOT paccMaTpUBaTh BOAY KaK OpraHW30BaHHBIN
pacTBOp KHCIOpoAa B  KOHJEHCaTe CTAaTUCTHYECKH JHCCOLMMPOBAHHOTO. B03MOXHOCTH
SHepreTudeckux oreHok DC BOJBI C HCIOIH30BAHMEM BEIHMYHMH EBH;, E.H, u Ea(2H)+ OTBEYaeT
Gonblueil obmactu Aenoxanusanmuu H' Hekenu MpoMexkyTKH MeXAy aToMamMu Kucjiopona. M3 m.2
Tabn.1 cnenyer nenokanusamus H' B cocrabe OH-Tpynmbl, 4To cOriacyercs ¢ BO3MOXKHOCTBIO
muddynauposanns H' B 51eKTpoHHBIE 000IOYKH aTOMOB M MOHOB [7].
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PETUCTPAIINA NSMEHEHUA CTPYKTYPHO-
TEPMOANHAMMNYECKUNUX XAPAKTEPUCTUK BO/bI ITPUA
PA3JIMYHBIX TEMIIEPATYPAX METO/IOM I'A30PA3PATHON
BHU3YAIN3AIINN

dupcoB A.A., llleBeaeB M.U., Ameyaon A.IO.
BI'T1y dryunchik@rambler.ru

OOIenpuHATON MOJENBIO BOJBI B HACTOSIIEE BPEMS CUMTACTCS YETHIPEXIIONIOCHAS, COTTIACHO
KOTOpON 3JIEKTpUYECKHe 3apsAipl MOJIEKYJbl BOJBI pPAcIONOKEHBl B BEpIIMHAX Terpa’iapa. J[Ba
OTPUIATEIBHBIX MOJIOCa CO3/IaHBI M30BITKOM 3JEKTPOHHON IUIOTHOCTH B MECTaX PaCIOIOKCHHS
HEMOJENEHHBIX TMap JJIEKTPOHOB, a JBa MOJOXHUTEIBHBIX CO3/JaHbl HEIOCTaTKOM B MecTax
pacnoiokKeHUsl IPOTOHOB. YKa3aHHAs MOJEb COIIACYeTCs C MOJEIAMHM, IIONy4YE€HHBIMU Ha OCHOBE
TEOPHU MOJICKYJSIPHBIX OpOWTaNiel, pachpefencHus DIEKTPOHHOH TUIoTHOCTH W Apyrux|[1].
Terpasapudeckass HampaBIEHHOCTh B  pa3MEUICHMHM OJJEKTPUYECKHX 3apAgoB  CBs3aHAa C

pacrpe/eeHneM IEKTPOHHO TOTHOCTH Ha YeTHIPEX THOPHIHEIX Sp° -OpOHTaIIsIX.

XKunkas  Boma  xapakTepu3yeTcs  3HAUYMTENBHBIMH — CHJIAMH  MEXMOJCKYISPHOTO
B3aMMOJICHCTBHS 32 CHET BOJOPOAHBIX CBsI3eH, MPUBOAANIMX K acCOIMAIMA U 0COOOW CTPYKTYype.
OTnpaBHEIM MOMEHTOM B HM3YYEHHH CTPYKTYpBI Oy/JeM CUHTATh YCTAHOBJIEHHE TETPadJpPUUYECKOTO
OKpYXeHHUs1 ee MOJIeKysbl. CUMUTAETCsI, UYTO KaK M B CTPYKTYpE JIbJa, TPU COCeNa KaKJIOH MOJIEKYIIbI
BOJIBI B YKHJIKOW BOJIE PACIIONIOKEHBI B OJJHOM CJI0€ M HAXOMATCS OT Hee Ha OOJIbIIEM PAaCCTOSHHUH, YeM
YyeTBepTasi MOJIeKyJa M3 COCEIHEro ciios. JTo corjlacyercs ¢ pesyabratamu CamoiiinoBal2]: kaxmnas
MOJIEKYJIa BOJBI B COCTaBe JBJOMOJOOHOr0 Kapkaca o0pasyer OJHY 3epKalbHOCUMMETPHUYHYIO
(mpouyHyI0) U TPU LIEHTPOCUMMETPUUYHBIX (MEHEe MPOYHBIX) CBsA3U. IlepBble OTHOCATCA K CBA3SIM
MEKIY MOJIEKYJIaMU BOJIbI JIAHHOTO CJIOSI M COCETHUX CIIOEB, BTOPHIE — K CBSI3SIM MEXIY MOJIEKYIaMu
OJTHOTO CJIOSI.

B mHacrosiiee Bpems OCHOBHBIMH SIBIISIIOTCSL JBE MOJETH SKUIKOH BOABIL. CTPYKTYpHO
OJTHOPOJHAs MOJeNIb TIPEACTABISAECT COOOH YACTHYHOE 3alOJHEHHE MYCTOT JIBJOMOA00HOM
TETPadIPUIECKOi CTPYKTYpPBHl MOJEKYIaMH BOJBI, (H3MUEcKas BO3MOKHOCTH KOTOPOTO CBsI3aHAa C
MPEACTaBICHUSIMA O «TuApodoOu3aum» MOJEKYlT BOABl B IyCTOTaX JIBAOMOA00OHOTO KapKaca
BCJIC/ICTBUE TPYIHOCTEH 00pa3oBaHMs B HHMX HANpAaBICHHBIX CBA3CH 3a CUET BBICOKOH CHMMETPHH
nons. Ko BTOpoOil, CTpYKTypHO HEOAHOPOAHOH, OTHOcUTCS Moaens Ppisnka u SAur-Bena[3]. Ora
MOJIeTIb OCHOBaHa Ha IMpeAcTaBiIeHNH 00 00pa3oBaHUM «MEPIAIONINX CKOIUICHHI», B KOTOPBIX OJHA
4acTh MOJIEKYJ BOJIBI CBSI3aHA BOJOPOJHBIME CBSI3SIMH, a JIpyTasi HAXOAUTCS B BUJE MOHOMEPOB. [Ipu
KOMHATHBIX TEMITEpaTypax B OPMUPOBAHHUU CKOTUICHHI y4acTBYET JI0 2/3 OT OO0ILEero yucia MOJIeKy
Bozbl. Bpems mx cymecrsoBanms 107°-10"" cex. 3arem ckxomnenme paspymaercs. ITo naHHBIM
HH(paKpacHON CIIEKTPOCKOIIUHU CPEeIHEe YMCI0 MOJICKYJ B CKOIIeHUH mpu Temiiepatype 20°C paBHO
90. Tlpu yBenuyeHWE TEMIIEPaTyphl TEIJIOBOE JBIKEHHE, pa3pbiBAacT BOJOPOIHBIC CBSI3H, 4YTO
COOTBETCTBYET Pa3pyLICHHUIO Y0P 104 EHHS

[on BiMsTHMEM 3HAKOMEPEMEHHOTO AIEKTPUUYECKOTO TOJISl ATH CKOIJICHUsST OYyIyT COBEpIIATh
MpelecCUOHHbIC KoeOaHusl, B Pe3yabTaTe Yero KUAKOCTh MEPEXOUT U3 TOMOTEHHOT'O COCTOSHUS B
COCTOSIHHE O0BEMHO-HEOMHOPOAHOTO JHMAJIEKTPUKA, C KOTOPBIM MOXHO CBSI3aTh HCKaXCHHE
3JIEKTPUYECKOro 1MoJist BOIM3U Hero[4].

UccnenoBanus mnpoBommnck ¢ momomipio cuctembl «KoponaTV» u  ycrpoiictBa st
W3YUYEHHS CKOJB3SIIEr0 Ta30BOro paspsaa, mnpemiokeHHoro Koporkoeiv K.I'. I[lomydenubie
n3o0paxkeHus: 0OpabaThIBAIMCh C MOMOIIBIO MporpamMMbl K-drop, mo3Bonsroniell aHamM3HUpOBaTh
o0I1IMe mapaMeTphbl M300pakeHUs XHUIKO(pa3HbIX 00beKTOB. B kauectBe mapamerpoB I'PB-rpamm B
XO07I€ KCIEPUMEHTA U Ipolecce 00padOTKH M300pakeHUIT HaMK ObUIM BHIOPAHBI IUIOIIAb CBEUCHUS,
o0miasi SPKOCTh W HW3PE3aHHOCTh W300pakeHus. BBIOOp OSTHX mMapaMerpoB  ONpenenuics
MaKCHUMaIIbHOM WX HHPOPMATHBHOCTEIO B Tpoliecce 00paborku ['PB-rpamm.

Teopernueckue MONIOKEHNS XOPOILIO COTTACYIOTCS C pe3ybTaTaMH dKCIIepUMEHTa.
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Texuuxa u Texnonozcus
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Puc.1 I'pB-rpaMMBbl JUCTHIUTMPOBAHHOM BOBI IPH pa3IMYHON TeMIepaType

Ilpu ¢ororpadupoBaHuy JUCTHWUIMPOBAHHOW BOABI TPH Pa3IMYHOM TeMIlepaType
MPOCIIeKUBAETCA YeTKast 3aKoHOMepHOCTh (cM. puc.l). Ilpu HyneBod TemmepaType, HECMOTps Ha
mepexoll BOJbI B KUJAKYIO (a3y, IPaKTUYeCKH BCE BOJOPOIHBIC CBSI3U COXPAHSIOTCA. DTO MOXKHO
WHTEPIPETUPOBATh CleaylomuM obOpa3oM. CTpyKTypa >KHJIKOCTH TIOYTH TaKKe YCTOWYHBA Kak
CTpykTypa Jibna. CKOIUIEHHS HACTOJNBKO IUIOTHO YIIAKOBAaHBI, YTO TMpeEIeccusl ux HeBo3MokHa. [ PB-
IrPaMMBI, ITOJIy4EHHBIE IIPU ATOW TEMIIEpaType, OTINYA0TC MAJIIOCThIO ITapaMeTpoB. IIpyu HarpeBaHuun
MPOMCXOAUT 3HAYUTEIBHOE pa3pyllleHHe BOJOPOIHBIX CBsideil. CKOIUICHHS MOIYYaloT «CBOOOIY
JEHCTBUI», U UX IIPELECCHs B IEPEMEHHOM NIEKTPUUYECKOM I10JIE OKA3bIBAET CYLIECTBEHHOE BIMSHUE
Ha Hero. 3HaueHue mnapamerpoB ['PB-rpamm mnpu sToM pe3ko Bospacraer. llpum nampHelem
MOBBIIIEHUN TEMIIEPATYPHI MPOIOIIKAETCSA pa3pylIeHUE BOAOPOIHBIX CBSI3€H, U Pa3MeEphl CKOIICHUI
YMEHbBIIAIOTCs. BrusHue ckomiieHnil Ha BHEIIHEE 3JIEKTPHUYECKOe Mose Mpu 3ToM yMmeHbiiaercsa. 00
3TOM MOXKHO CYIUTh 110 IUIABHOMY MOHOTOHHOMY YOBIBAaHHIO (YHKIMH, HHTEPIIOIUPYIONIUX
AKCIIEpUMEHTAJIbHBIC JaHHbIC, HAa TIpaduKax 3aBUCHMOCTH IEPCUMCICHHBIX BBIIIC MapaMeTPOB OT
temrepatypsl. [Ipu npubmmkennn aprymenta Kk 80°C, (QyHKIMSI BBITATUBAETCS B TOPU3OHTAIBHYIO
HPSIMYIO0, YTO O3HAYAET PaspylICHHE NPAKTHYECKH BCEX BOJOPOIAHBIX CBA3EH M IEPEXO] KUIKOCTH B
FOMOI'€HHOE COCTOSIHUE.
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NCIIO/Ib3BOBAHUE ITPOLIECCA I'PB I1PU OITPEAE/IEHNN
BJINAHUA PA3JIMYHBIX PACTBOPUTEJIEM HA CTPYKTYPHBIE
OCOBEHHOCTU BO/JAbI

dupcoB A.A., llleBeaeB M.U., Ameyaon A.IO.

Boponesiceruii Toc. ned. Yuueepcumem dryunchik@rambler.ru

PactBopenne Moiekyn pa3iauyuHOW MPUPOABI B BOJE MPUBOAUT K HAPYIIEHUIO XapaKTEPHBIX
JUIA Hee TPaHCIALMOHHBIX W BpallaTeIbHBIX JBIKEHHM, W3MEHEHHIO YacTOThl W aMIUIMTY.BI
KoleOaHWi, YTO B CBOIO OdYepelb OTpaKkaercss Ha COCTOSHHHM HaJMOJIEKYJSIPHOW CTPYKTYpBI
KHUAKOCTH.

CTpyKTypa ®KHUJIKOCTH XapaKTepH3yeTCsl CIESAYIONIMMU 0COOCHHOCTAMU: HAIMYHUEM OJIHIKHETO
MOpsSIIKa B PAclpeAcieHUd MOJIEKYN, (QIYKTyalnued IJIOTHOCTH, OpHEHTAlWed MOJEKYyd, WX
acconuanyell U ColnbBaTalUEH.

UccnenoBanust  (u3nMvecknx  OOBEKTOB  METOIOM  Ta30pa3psAHOW  BH3yalH3alluH
OCHOBBIBAIOTCS Ha YCHJIGHHH CBEpXCIa0BbIX IMPOIECCOB, MpoTekaromux B HUX. Ha Bug I'PB-rpamm
pacTBOpOB OKa3bIBACT BIHSIHUE OTPOMHBII HA00p (akTopoB. Huxke OyyT OMMCcaHbl OCHOBHEIE U3 HUX.

B nepByio odepenp Hy)XHO pa3feiduTh pPaCTBOPHI JIEKTPOIUTOB U HEEKTPONUTOB. llepBrie
BHOCST CEphE3HbIE KOPPEKTHUBHI BO BHEUIHEE AJIEKTPUUECKOE I0Jie, MPHUUYMHOM KOTOPBIX SBISETCA
npouecc aucconuanuu. Ilocie pazpeiBa MOJIEKYN OJJHA YAaCTh HOHOB IOJ JEHCTBUEM IIOJISI CMEIIAETCS
B MEHHCK Karumd. EcTecTBeHHO 3HaK X 3apsja OyJeT cOBMaaTh ¢ JICHCTBYIONIMM B JaHHBIH MOMEHT
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BPEMECHH  TIOJIeM  TeHepaTopa. B pe3yibraTe  MPOMCXOOUT  CYNIECTBEHHOE  YCHJICHHE
QJICKTPOMArouTHOI'O I10JIA. AHI/IOHLI, HaxoOdAmuecsa Ha IMOBEPXHOCTHU MCHHCKa CHOCO6HI)I HCITYCKaTb
SJIEKTPOHBI B Ta30BBIA IPOMEKYTOK, YTO CHIIBHO CHIDKACT MPOOMBHOE HANpPSDKEHHE. DTO MOXKET
MPHUBECTH K TIEPEXOay KOPOHHOIO pas3psaa B CTPHMEPHYIO CTaaui0. XOTS HOHBI BCIACACTBHE Majoif
MMOABMIKHOCTHU HC YYaCTBYIOT B leapHOﬁ HOHHU3alHKU, CBOUM OJICKTPOMArHUTHBLIM II0JIEM OHH
COOOIIAIOT 3JEKTPOHAM JIONOJHUTEIBHYIO SHEPIUi0. DKCIEPUMEHT IOKA3bIBaeT, YTO B pPE3yJbTaTe
OIMCAHHBIX SBJICHUU BO3paCTar0OT 3HAYCHHA IUIOIIAJMW CBCUCHHA, APKOCTU U HU3PE3aHHOCTU
n300pakeHui. (puc. 1)

Puc. 1 I'PB-rpaMmbl qucTHIITUPOBAHHOM BOJII (1), BOAHBIX PaCTBOPOB ATUIIOBOTO cnupTa (2),
cynbara manus (3), rugpokcuaa xanus (4).

Hapsiny ¢ mucconmanueit Oonpinoe BiausiHue Ha ['PB-rpaMMbl OKa3bIBalOT CTPYKTYpPHBIC
ocobOeHHocTH pacTBopa. CTpyKTypa pacTBOPOB 3aBUCHT B OCHOBHOM OT NPHPOJBI PACTBOPEHHOIO
BEIIECTBA, €ro KOHIIGHTpaluH, TemiepaTypbl. OCOOEHHOCTH CTPYKTYpBl SIPKO OTPaKaloTCsl B
npornecce ['PB [1]. O6 3ToM MO3BOJSET CYAWTh HCCIENOBAHWE PACTBOPOB CIHPTA, KOTOPHIA HE
sBIIAeTCs dekTponuToM. [lomaganne MoeKkys cupTa B MyCTOThI Kapkaca MOJIEKYJ BOJBI BBI3BIBAET
crabunm3aimio ee cTpykTypbl [2]. Ha I'PB-rpamMmax 3To BbIpakaeTcsi B OCHOBHOM B pOCTE
W3PE3aHHOCTH U YBEIWYCHUH TIOMIAA N300paxkeHus. SIpKOCTh P 3TOM BO3pacTaeT He3HAYUTEIHHO.

CtpykTypa ¥ CBOICTBa pPacTBOPOB  JJIEKTPOIUTOB BO MHOIOM  OIpPEEISIOTCA
B3aMMOJICHCTBMEM MOHOB C MOJEKyJaMH BOAbl. MaKpOCKONUYECKH JTO TMpPOSIBIAETCS B TakK
Ha3bIBAEMbBIX CTPYKTYPHBIX 3(dekrax Tuapataiui — N3MEHEHHUSIX MaKPOCBOKMCTB, MPSIMO U KOCBEHHO
CBSI3aHHBIX CO CTPYKTYPHBIM COCTOSTHUEM CHUCTEMBI, €€ YIOpsA104E€HHOCTHIO.

MOXHO YCTaHOBUTH TPU TPAHUIBI TUAPATAIMH: OJVDKHSIS, JalbHSAS U PACTBOPUTEND, CIIErKa
WCKa)KEHHBIN JIeHCTBHEM PAacTBOPEHHBIX MOHOB. Hameil 3amadeil ObIJIO yCTaHOBIIEHHE KOPPEISIIHIA
MEXJy THIIOM 3JIEKTPOJIUTA U CTENEHbI0 CTPYKTYPHOW HEOJHOPOIHOCTH BOJBI C MOMOIIBIO METO/AA
razopaspsiHON BU3yaau3allu.

[Ipu paccMOTpeHWH pPa3MUYHBIX DJIEKTPOIMTOB, HAMU OBLJIO BBIICHEHO, YTO ONHH W3 HHX
(takue kak K', Cs', Br, I') meficTByloT Ha CTPYKTYpy BOJIBI MOJ0OHO MOBBILEHHIO TEMIEPATYpHI
(pa3Mepbl  CTPYKTYpHBIX HEOAHOPOAHOCTEW (CKOIIeHWM) yMeHbInatoTcs). [leiictBue apyrux
(manpumep, A", Mg™", Li", SO,*) cxoxe ¢ NOBBIIICHAEM JaBIcHHs (BOCCTAHABIMBAIOT CTPYKTYPY
pacTBOpUTENS, yBEIHYMBAs TEM CaMbIM pa3Mepbl CKOIUIEHWH). OOBSCHUTH 3TO MOXXHO TEM, YTO
MOJIEKYJIBI BOJIBI, B3AaMMO/ICHCTBYSI C HAXOSIIMMCS B paCTBOPE HOHOM, IO IEHCTBHUEM CO3/IaBaeMOr0
UM CHJIBHOTO JJIEKTPHYECKOTO IO HE TOJBKO OPHEHTHUPYIOTCSI BOKPYT HEro B COOTBETCTBUU C
HaTpaBJIeHHEM TOJsI, HO M TpeTepreBaroT JaedopMainio, TaK KaK OJUH KOHEI WX MPUTSATHBACTCS
WOHOM, a JIpYroil OTTajkuBaercst OT Hero. [Ipu 3ToM OOJBIIYI0 PONE HAYMHAET UIPATh BOAOPOIHAS
CB#I3b, TAaK KaK MOJIAPHOCTH X BO3PACTAET, U OHU CTAHOBSTCS CIIOCOOHBIMU €II€ CHIIHEE CBSI3bIBATHCS
C IPYTMMU MONSAPHBIMUA MOJIEKYJIaMU M, B YACTHOCTH, C IPYTUMH MojeKyaamMu Boabl [3]. Pe3ynbraTh
MPOBENICHHBIX JKCIEPUMEHTOB HAXOAATCS B COTJACHH C PEHTIeHOrpaduYecKUMH, ONTHYECKHMH,
IMEKTPOXUMHYECKUMHU, TEPMOAMHAMUYECKIMHE U IPYTUMU METO/IaMHU.

Ot 3¢pdexTer B mporiecce ['PB pacTBOpoB 3JIEKTPONUTOB BYaTHPYIOTCS YBEIUYCHUEM
sprocti [PB-rpamM BcriencTBue 3JIEKTPONUTHUSCKON aucconuanuu. Takum obOpa3om, Hamboiee
WH(POPMATHUBHBIM TapaMEeTPOM, IO3BOJISIFOIIUM CYAWUTh O JIEHCTBUU PACTBOPSEMOrO BeEIECTBAa Ha
CTPYKTYPHO-TEPMOJINHAMHYECKHE CBOMCTBA BOJIBI, SIBIISICTCS] H3PE3aHHOCTh N300paKEeHHSI.

JUTEPATYPA
1. ®upcoB A.A.u np. Perucrpanyst u3MeHEHUs! CTPYKTYPHO-TEPMOIUHAMUYECKUX XaPAKTEPUCTUK BOJIBI TIPH
Pa3IMYHBIX TEMIIEPATypax METOIOM Ta3opa3psaHON Bu3yanu3anuu. CTaThsi B HACTOSIIEM COOPHHUKE.
2. Kpectos I'.A. TepmoauHaMuKa HOHHBIX IPOLIECCOB B pacTBopax. — JI.: Xumus, 1973, 304 c.

3. Kupees B.A. Kpatkuii kypc dpuzuueckoit xumuu. — M.: Xumus, 1969, 640 c.
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OCOBEHHOCTU CTATUCTUYECKOM OBPABOTKH
ITAPAMETPOB I'PB-I'PAMM

dupcoB A.A., llleBeaeB M.U.

Boponesiceruii Toc. ned. Yuueepcumem dryunchik@rambler.ru

UccnenoBanust  (u3nMvecknx  OOBEKTOB ~ METOIOM  Ta30pa3psAHOW  BH3yalIH3alluH
OCHOBBIBAIOTCS HAa YCHJICHHH CBEPXCIIA0BIX IMPOIECCOB, MPOTEKAIOMIMX B HHX. MeToll OYeHb
YyBCTBHTENIEH. Marellne n3MEeHeHHs HCCIeAyeMoro o0beKkTa BIUSIOT Ha mapamerpbl [ PB-rpamm.
Mero/ MO3BOJISIET PETHCTPUPOBATh TOHKHE dPQEKTHI, U Ha Pe3ybTaT UHTEPIPETAIUN N300paKeHN
MOT'YT TIOBIUSTh HE3HAYWTEIbHBIC M3MEHECHUS BHEIIHWUX YCIOBUIH. B CBS3M ¢ BBIIECKa3aHHBIM
CTaHOBUTCS O4YEBUIHOMN HE00XOIMMOCTh MIPUMEHEHUS CTaTHCTUYECKOI 00paboTkH
JKCIIepUMEHTANbHBIX  JaHHbIX (D[]). BaxueiM sBusercs BbiOOp Haumboiee NpPUEMIIEMOrO
CTaTUCTUYECKOT0 METO/IA.

Cpa3y mocie mpoBeICHHsI DJKCIIEPUMEHTa HEOOXOAMMO TIPOBECTH MPEIBAPUTEIBHYIO
00pabOTKy AKCIEPUMEHTANBHBIX JaHHBIX, IEIbI0 KOTOPOH SBISETCS aHalu3, OTOPaKOBKAa M
BOCCTaHOBJICHHEC aHOMAaJbHBIX WJIM MPONYIIEHHBIX JaHHBIX, TaK KaK O3KCIIEpUMEHTAIbHAs
nHpopMaIusi OOBIYHO HEOJHOpPOJHA 1O KadecTBy. MHOra nOCTaTOYHO OTPaHUYHUTHCS OOBIYHBIM
BHU3YyaJIbHBIM O0cMOTpoM [ PB-rpamMm. Yacto mmeroTcst rpyOblie H3bSHBL, B Pe3yJIbTaTe yueTa KOTOPBIX
MOXHO TPUHTH K JIOKHBIM BbIBojaM. Ilocie 3Toro HeoOXomuMa 3KCIIEpUMEHTANbHAs MPOBEPKA
3aKOHOB PACHpE/ICNCHUS] JKCIIEPUMEHTANBHBIX JaHHBIX, OIEHKa [apaMeTpoB H  YHCIOBBIX
XapaKTePUCTUK HaOMI0aeMBbIX CIy4YalHBIX BENWYMH. BBIOOp METOMOB mocneayromieid oOpaboTky,
HATpaBJICHHON Ha TIOCTPOGHHE M TIPOBEPKY aJeKBATHOCTH MaTEMaTHUYECKOH MOJENH peaTbHOMY
00BEKTy, CYIIECTBEHHO 3aBHCHT OT 3aKOHA pachpelelieHus HaOmogaeMbix BennyuH. Jlamee
BBISIBJISIIOTCSI CTATHCTUYECKHE CBS3M W B3aMMOBIUSHHS PAa3MYHBIX WU3MEPUTENBHBIX (aKTOPOB M
PE3YIBTUPYIONINX TIEPEMEHHBIX, HAIIPUMED BJIMSHUE KOHIICHTPALMU CoJie B BOJIE HA Ta30paspsIHoe
nzobpaxenue ([PU). Pemenue sTol 3amaun MO3BONSET OTOOpaTh Te IEpEeMEHHBIE, KOTOpPbIE
OKa3bIBAIOT HamOoliee CHIIbHOE BIHMSHHE Ha PE3YNbTUPYIOIIUI TNpU3HAK. BelieneHHble (akTophI
WCTIONIB3YIOTCS JJIsl TAbHEeHeld 00paboTKH, B YaCTHOCTH, METOIaMH PErpecCHBHOTO aHAIH3A.

[Mockonsky I'PU xapakrepusyercs HE OIHUM IapaMeTpOM, a IeJIbIM HabOpOM, TO OUEBHIHA
HEOOXOJMMOCTh ~ MPHMEHEHWUS] MHOTOMEPHBIX METOJIOB  CTaTUCTUYECKOro aHanm3a.  Hibke
npeAnaraercss OpUrHHaIbHbIA crocod obpaborkn ['PB-rpaMM, ocHOBaHHBIH Ha KOPPESIIMOHHOM H
PETPECCHOHHOM METO/IaX CTATUCTHYECKOTO aHaIM3a. AHAlN3 KOPPENSIMOHHBIX CBs3ed JienaeT
BO3MOXXKHBIM BBIJIBIDKCHUE THIIOTE3 O CTPYKTYpE B3aUMOCBS3H I1apaMeTpOB M, B KOHEYHOM HTOre, O
CTPYKTYpE MOJICIM SIBJICHUS, a PErPECCHOHHBIA aHAIM3 IO3BOJSET YCTAHOBUTH KOJIMYECTBEHHYIO
B3aMMOCBSI3b MEXKAY MapaMmeTpaMi H300paKeHHUs W BHENIHUM (AaKTOpOM, TO €CTh 3ajladei
PErpPECCHOHHOTO aHAIM3a SBJISETCS 3a/ada BHISBICHHS TAKOH (DYHKIIMOHANBHON 3aBHCHMOCTH y =
Sz, x5, ..., X,), KOTOpas HaWIydlIMM OOpa3oM ONKCHIBAECT 3aBUCHMOCTH JKCIIEPUMEHTaTIbHBIX
JaHHBIX OT 3TOro (hakTopa.

Tak kak 'PU xapakrepusyercsi MHOXKECTBOM TapaMeTPOB, TO IO pe3ybTaTaM HaOIIOJCHUIH
3a UX (YHKIMOHUPOBAHWEM YyIOOHO (OPMHUPOBATH MHOTOMEPHBIE MATPHUIBI IKCIIEPUMEHTATBHBIX
naHHbIX. CTPOKH TaKOW MAaTpHIIBI COOTBETCTBYIOT pe3yJbTaTaM PEruCTpallid BceX HaOII0IaeMbIX
MapaMeTpoB O0OBEKTa B OJHOM Kajape, a CTOJNOIBI COAepKaT Pe3y/IbTaThl HAONIONCHHM 33 OJHUM
napaMeTpoM.

Martpuily JaHHBIX elle JO MPOBEACHHUS aHanu3a Ieraecoo0pasHo

Xy X . X
11 1z I=| [pUBECTM K CTaHIAPTHOMY BHJYy, TO €CTh CTAHJAPTU30BaTh 3HAUYCHHS
< X2 X ... X,,| BapuaHT (cpelHee 3HaueHHE CTaHAAPTU30BAaHHOM BapuaHThl PABHO HYIIO,
- nucnieperst — enunauie). CTaHAapTU30BaHHYI0 MaTpuily OyneM 0003HAa4YaTh
yepes U. Ilepexoxm oOT HCXOAHOW K CTaHAAPTU30BAHHOM MaTpule
a1 Xz o+ Xpm|  OCYyIIECTBISETCS CIEAYIOIIMM 00pa3oM:

BBIYHUCIIAIOTCA OICHKH MaTEMaTHYCCKOI'O OXHUJaHUA
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1 L 1 n
!"l'l(x_;'):_zxij ”’2(x_;'):02(x_;'):—12(xij_”'1 (x;'))z ;
=] M JUCIIEPCHH f=lia KaXJ0d BapHaHThI ;

. .. =(x..—wu(x.N/c(x. =
BBIYUCIISIOTCS  D3JIEMEHTHI CTaHIapTU30BAaHHOM MAaTpPHUIIBI H ( H i 3)) ( J), i=Ln R
j=lm

. DnemenTsl MaTpuipl U sBISIIOTCS Oe3pa3MepHBIME BeJTMUUHAME. [lanee HaXoquTcest MaTpHia

1 n

p_;'.i: = ;ZM’U’M’:’E
K03 (PUIIMEHTOB  KOppeNsIuu =l Koppensaunonnas wmatpuna CHUMMETpHUYHA
OTHOCHTEJIBHO TJIaBHOW JUAaroHalu, py=py. Koadduuuent py xapakrepusyer 3Ha4MMOCTb JINHEHHOI
CBS3U MEX]ly IapaMeTpaMHu.

HawubGomee IIPpOCTBEIM U YI[O6HLIM JJId MIPAKTHYCECKOro IMPHMEHCHHA MW OTBCUAIOIIHNM

YKa3aHHOMY YCIIOBHIO SIBIISIETCS KJ1acc MOJIMHOMHUAIBHBIX byHKIUH
m m-l m m
— 2
y—aD+ZajuJ-+Z Z aJ-kuJ-uk+ZaJ-juj+...+a.
i= J=2 k=jH i=2

. Jlns takoro wiacca 3amava BbIOOpa (HYHKIUH
CBOJMTCS K 3a/iaue BbIOOpa 3HaueHUH Ko3()GHULHUEHTOB ay, 4;, A, ..., 4, ..., KOTOpas OCHOBaHA Ha
pEIICHUN CHCTeMbl JTMHEHHBIX ypaBHEHWH. [ 3TOro yJ0oOHO MPHUMEHSTh YHUBEpPCAILHBIC MMaKEThl
YHCICHHBIX MeToJI0B. BbiOop Kimacca (yHKIWH OCYIIECTBISIETCS HA OCHOBE TOUYEYHOTO JIBYMEPHOTO
pacnpeneneHusi mapamerpoB. Jlanee memaercd 3akiiodeHHE O NMPUMEPHOM BHJIE PETPECCHU WIH €e
BO3MOXKHBIX BapuaHTtax. [locie pacuera mapamMeTpoB OIIEHMBAIOT Ka4eCTBO MOJIYYEHHOTO ypaBHEHHS
perpeccur, KOTOpO€ OIICHUBAIOT IO CTEMEHH OJMM30CTH MEXKIy pe3yibTaTaMH HaOJIoJeHHN 3a
MoKa3aTelieM MU TMpencKa3aHHBIMH M0 YPaBHEHHIO PErpeccuy 3HAYEHUSMH B 3aJaHHBIX TOYKax
mpocTpaHcTBa napamerpoB. Ecniu oHM O1M3KH BO Beel 00JacTH 3a/aHusl, TO 3a]jaqy perpecCHOHHOro
aHaJiN3a MOYKHO CUUTATh PEIICHHOW. B MPOTUBHOM ciydae MOYKHO TMOIBITATHCS BBIOPATh APYroil BU
MOJIMHOMA WJIM IPYTYIO aHAIUTHYECKYIO (QYHKITHIO.

BJINAHUE PA3JINYHBIX ®PU3NIYECKUX BO3/IEICTBUI HA
IIEPECTPOMKHU BOJHBIX 1 BOJJHO-CITMPTOBBIX KJIACTEPOB

Xaeburrit E.C., Kepmienroasir 5.M.
Arymcexuil cocyoapcmesennulil ynueepcumem um. M. K. Ammocosa. Chicloon@yandex.ru

Researches of influences on hydroalcoholic mixtures of various physical factors are carried
out: 1) sound waves in a range of frequencies from 25 up to 17700 Hz; 2) electromagnetic waves in a
range of seen light; 3) biophysical device "Raisvet". Cleared up, that acoustic waves in a range of
frequencies from 8 up to 17000 Hz reduce structure water clusters. Action of polarized light (a yellow
optical filter) increases quantity of water clusters in system, not influencing thus on hydroalcoholic.
Complex influence of acoustic and light waves increases a share water knacrepoB in system "spirit -
water". Device "Raisvet" results in normalization hydroalcoholic systems.

lazopaspsanas Busyanuzanuss (['PB) — »To Ouojoruueckas ASMHCCHS M ONTHYECKOE
M3ITy4eHre, BI3BAaHHOE AJIEKTPOMArHUTHBIM IOJIEM, YCUJICHHOE Ta30BBIM pa3psiioM C BU3yaJH3aluei
3a CUeT KOMIBbIOTEpHOW 00paboTKu maHHBIX [1]. MeTon rasopa3psiHON BU3yalW3allid IO3BOJISCT
MOJYYUTh HHTErpalibHYl0 HH(OpPMAIMIO O CTPYKTYPUPOBAHHOCTH Pa3IUYHBIX OOBEKTOB, OyIb TO
monekynbl JIHK wnm Boger [2]. Kak Obuto moka3aHo paHee, BOjJia W BOJHO-CIIUPTOBBIC PAacTBOPHI
UMEIOT KiacTepHyio cTpykrypy [3]. Ilostomy merom I'PB (kak merom ompeneneHus CTEIneHH
CTPYKTYPHUPOBAHHOCTH) MOXKET OBITh WCIONB30BaH IS aHallM3a W3MEHEHHH COCTOSHHUS BOJBI M
BOJTHO-CIIUPTOBBIX PACTBOPOB TPH JICHCTBUM Ha HUX Pa3UYHBIX (PU3HYecKuX (HakTOpOB.

MATEPHUAJI U METOAUKA

Hamu Obutn mcciienoBaHbl BOIHO-CIIMPTOBBIE PACTBOPHI B JMana3oHe KOHIeHTpauuii ot 70
MKM 10 7,9 M, Ha KOTOpBIC OKa3bIBaJHCh pPa3IH4Hble (U3NUYCCKUE BO3JACHCTBHS: aKyCTHUECKHE
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BOJIHBI B Juamna3oHe 4actoT oT 25 mo 17000 ['u; momsipuzoBaHHOE 3NEKTPOMAarHUTHOE M3Iy4YeHHE B
nuanazonax ot 605-730 um (kpacHbiit cBeTodmibTp) 10 400-435 HM (PHONETOBBIH CBETOPHUIBTD);
onodmsmueckuii npubop «Paiiceer» [4]. T'PB wccrnemoBanust >KUIKOCTEH TMPOBOIMINCH 10
CTaHJAPTHOW METOJWKE B LWJIMHIPUYECKOH KIOBETE C HCIIOJIb30BAHHUEM HTONLYATOrO DIIEKTPOJA.
[Monyuennsie ['PB-rpammbl  obpabateiBanmuce B nporpamme GDV  Processor. B kadectBe
xapakrepuctuk ['PB-rpamMm ObuTH TIpoaHANM3UPOBaHBI TUIOMAL 3aCBETKH M KO3(D(UIIUEHT HOPMBEI.
Hamnbonee 4yBCTBUTENBHBIM K H3MECHEHHSIM COCTaBa M CTPYKTYPBI BOTHBIX H BOJHO-CIHPTOBBIX
KJIACTEPOB OKa3aJICs MOKa3aTelb TUIOIAAN 3aCBETKU. AHAIHM3 MOTYYEHHBIX JaHHBIX, CTATUCTUYECKAs
00paboTKa U OCTPOCHHE I'Pa)UKOB MPOBOIUIIOCH C MCIIOIB30BaHMEM MTporpaMmsel Sigma Plot.

PE3YJIbTATBI U OBCYKIEHUE

Boun ompenenensl momaan 3acBeTKH (S) BOIHO-3TAHOIBHBIX CMeCEH pa3iIMYHOro cOcTaBa
(puc. 1), cpenu KOTOPBIX SKCTpEMalbHBIC TUIOMATNA 3aCBETKH IOKA3aJ CMECH CO CIICTYIOIIMMH
KoHIleHTparmsamMu dTanona: 0,09, 2.4, 60,7 MM, Ttakke 0,92 u 6,96 M. Ilpun HE3HAUUTEIHHBIX
OTKJIIOHCHHUSX KOHI[EHTpAaIMid STaHoNla OT YKa3aHHBIX 3HAYCHUH IUIOMAJb 3aCBETKHM PacTBOPOB
JIOCTOBEPHO YMEHBIIANAaCh. ITO MOKHO OOBACHUTH TeM, 4TO KoHlleHTpauuu 0,09, 2,4, 60,7 MM u 0,92
M sBisitoTcst (PU3HONOTMYECKHMMH — DHJOTCHHBIMH JUIS OPTaHU3MOB, HAaXOJSIMXCS Ha Pa3HBIX
YPOBHSIX OMONIOrMYECKOl camoopranu3aiui. KoHmeHTpalys SHI0reHHOT0 3TaHoJIa B KPOBU YeIOBEKa
B HOpMaJbHOM cocTosiHuHM coctaBisier 0,09 MM; y pacteHuil Qu3nonoruueckas KOHIICHTPAIUS
ATaHOJIa B HOPMAJIbHBIX YCIOBUAX - 2,4 MM, a B OKCTpEeMaJIbHBIX - MOXeT pocturath 60,7 MM. Ilpu
COpa)KMBAaHUM  YTIICBOJIOB  HEKOTOPBIMH  JIPOXOKEBBIMH ~ KJIETKAMH  CHHTE3UPYETCS  3TaHOI,
KOHIIeHTpaIws Kotoporo B pactBope pocturaer 0,9 M. Eme .M. MenneneeBbM ObUIO TOKa3aHO,
yro 40%-Hasi BOJHO-3TAHONBbHAsE CMECh MpEICTaBIsieT cobol HOByI a3y ¢ Oonee TIUIOTHOM
YITAKOBKOH (DIYKTYUPYIOIIUX CTPYKTYP.

Kax BugHO M3 mpencraBieHHBIX AaHHBIX (pUC. 1) CTPYKTypHpPOBaHHOCTH BOAHBIX KIIACTEPOB
MIPH BCEX KOHIEHTPAIUAX MEHbIIIE, YeM BBIJICICHHBIX BOJHO-3TAHOIBHBIX CTPYKTYP, 38 UCKITIOUCHUEM
7,9 M. CnenoBarenbHo, B OMONOrMYECKO cCUCTEME JIoNble OyayT CYIIeCTBOBATH MMEHHO BOJIHO-
sTaHoibHBIE KiacTeprl. [Ipu 7,9 M KOHIIeHTpammu 3TaHoNla BOJHO-CIHPTOBBIE KJIAcCTEPhl HE CTONb
CTa0MIIBHBI KaK BOJHBIC, IO3TOMY OHH PaclaaloTcsl U CIIOCOOHBI NEPEXOUTh B Ooiiee CTaOMiIbHbIE
COCTOSTHMSI. MOXKHO TPEANONOKUTh YTO, 3TOT MPOILECC MPOUCXOJUT B OpraHU3ME YeNOBeKa IpH
BBEJCHUM B HErO 3TWUJIOBOTO CIMPTa 3TOH KOHIEHTPAlMU. A YK€ BHOBb 0Opa3oBaBIIMECS BOJHO-
STaHOIBHBIE KJIacTephbl CIIOCOOHBI CYIIECTBOBATh B OPraHU3ME JUTHTENbHOE BpeMs. [Ipu ocTaibHBIX
KOHIIGHTpAIMSIX DTaHONa CTPYKTYPHPOBAHHOCTh BOJHO-3TAHONBHBIX KIACTEPOB CpaBHUMA HIIU
HECKOJIBKO MPEBOCXOIUT BOIHBIE.

Panee ObUT TpEINIOKEH THUMNOTETHYCCKUH MeXaHM3M (OpMHpPOBaHUS  alKOTOJBHOW
3aBHCUMOCTH, COTJIACHO KOTOPOMY NPH XPOHUYECKOM YIIOTPEOJICHUN allKOTONs TPOUCXOIUT CTOMKas
BO BpeMeHH TpaHc(opMalys BOJHBIX CTPYKTYP B BOAHO-3TaHOJbHBIE. C YUETOM TOrO, YTO ITAHOI
JIOJIBIIIE BOJIBI YICPKHUBACTCS B CPEJIE CHHAIICA, «AKOTOJILHBIN THIT TPOBEICHHUS HEPBHOT'O UMITYJIbCA
CTaOMITU3UPYETCST BO BPEMEHHU M 3aKpEIlISIeTCsl B MEXaHU3MaxX OMOJIOTHYECKOH MaMsTH, TPOXOs BCe
¢daspl amantanuu [3]. [ToaroMy Hamm najibHEHIIME HMCCIEIOBaHMS OBUIM HANpaBJiICHbI Ha IMOMCKH
CIIOCOOOB pa3pyIEHHsI STHX BOJAHO-ITAHOJIBHBIX KIaCcTEpOB, Oe3 yuiepda 1Jisi BOAHBIX CTPYKTYD.

B kadecTBe Takoro Bo3/eHCTBUsI OBLTH BBIOPAHBI aKyCTUYECKUE BONHBI PA3TUYHON YACTOTHI.
Bo3zneticTBrio moaBeprairch BOAHO-CITUPTOBLIE CMECH JBYX dHIIOTEHHBIX KOHIeHTpanui — 0,09 u 2,4
MM (puc. 2 u 3). Bricokme axycrtudeckue wacToThl (0T 8 k[l W BBINIE) NPUBOAAT K
JECTPYKTYPUPOBAHHUIO BOJAHBIX KJIACTEPOB W CTPYKTYPHPOBAHUIO BOJHO-dTAHONBHBIX. Huzkme
gactotsl (0T 25 mo 200 I'm) mecTaOMIM3HPYIOT BOAHO-3TAHONBHBIE KiacTepbl (PU KOHILEHTPAIUU
stanona 0,09 MM), He OKa3bIBasi BIMSHUS Ha BOJAHBIC CTPYKTYPHI, YTO TIO3BOJISIET PEKOMEHI0BATh 3TH
YacTOTHl Ui BO3JICHCTBUSL HAa CIIMPTOBBIC PACTBOPHI C IIETbI0 TpaHC(HOPMAIMK BOJHO-CITHUPTOBBIX
KJIACTEPOB B BOJHBIC M Mepexoja 3taHoja B tuddy3nyro dasy.

[lpy wuccnenoBaHWUM JIEHCTBUS TONSIPU30BAHHOTO DJIEKTPOMATHUTHOIO H3JIYyYCHHS B
nuana3oHax JauH BoiH: 605-730 HM (kpacHbli), 595-605 uM (opamxkeBblif), 580-595 HM (kenTslii),
500-560 um (3enensiit), 435-480 M (cuuwmii), 400-435 um (¢duoneroseiit) u 400-730 HM (Bech
Jana30H CBETOBBIX BOJIH, KpoMe Y @), yCTaHOBIIEHO, YTO CBET, MPOIYIIEHHBIH Yepe3 KpacHBIH U
KEITBI CBETOMWIBTPHI, CTPYKTYpHPYET BOJHBIC KIACTEPHI, HE BBI3BIBAS MPH 3TOM 3HAUMTEIHHBIX
W3MEHEHUI B CTPYKType BOTHO-ITAHOJNBHBIX KIIACTEPOB HCCIEIOBAaHHOTO pactBopa (puc. 4.).
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OcranbHble CBETOQMIBTPHI MPUBOAWIA K CHUXCHUIO CTPYKTYPHPOBAHHOCTH BOJHBIX KJIacTEPOB H
MOBBIIICHUIO CTPYKTYPUPOBAHHOCTH BOJHO-3TaHOJIbHBIX.

KomMruiekcHOe BO3CHCTBIE aKyCTHIECKIX BOJTH M MOspu30BaHHOTO cBera (580-595 M) Ha
BOJLy U BOJIHO-3TAHOJBHBIE CMECH PAa3IMYHOTO COCTaBa MPUBEIIO K HE3HAYMTENbHBIM W3MEHEHUSM B
CTPYKTYpE BOTHO-3TAHOJNBHBIX KIACTEPOB, HO K VYBEIHUYCHHIO CTPYKTYPHPOBAHHOCTH BOJHBIX
kiactepoB (puc.5). Takum oOpa3oM, KOMILJIGKCHOE BO3JCHCTBHE sBJsCTCs HanOosee 3(h(EKTHBHBIM
JUIL  yBEJIMYEHHS JIOMM BOJHBIX KIACTEPOB B BOJHO-3TAHOIBHOH CHCTEME. OJTO TI03BOJISIET
WCIIOJIb30BAaTh BBISBICHHBIC PEKAMBI (DU3MUECKHX BO3JCHCTBUU IS pa3pabOTKH HOBBIX METOJIOB
JICYCHUS ATKOTOIIM3Ma.

Buodusnyeckoe ycrporictBo «PaiicBer» [4] cr1ocoOHO M3MEHATH (BOCCTaHABIMBATH HATHBHOE
COCTOSTHHE) TIPOCTPAHCTBEHHO-MH(POPMAIIMOHHBIX CTPYKTYP BEIIECTB U COCTOSIINX M3 HUX OOBEKTOB.
[ToaToMy 3TOT TPHOOP OBLT BEIOPaH HAMH KaK OJIMH M3 TECTUPYEMBIX (GU3NUIECKIX (PaKTOPOB BIUSHUS
Ha BOJTHBIC M BOJHO-CIIUPTOBBIC CTPYKTYPHI. bbutn B3sThI Boga u 40 00.% BOJHO-3TaHONBHASI CMECh C
MPUMECSIMH PA3MYHBIX CHBYIIHBIX Macell U IPYTHX MOCTOPOHHUX BellecTB. Mccnenyemble pacTBOpEI
B KIOBETaxX MOMeEHIAINCh Ha YCTpoiicTBO «PaiicBer». Kak BUIHO U3 puUC. 6, IKCIIO3UIIUS HCCIIETyEMOM
BOJIHO-OTAHOJIBHOW cMecH Ha ycrpoiicTBe «PalicBer», mpuBena K YMEHBIICHHIO KOd((HUIMeHTa
¢opmel 'PB-rpammel B 2 pa3a, Ha (oHEe yBeTMYEHHUs IUIOMIAAM 3acBeTKU Ha 7,5%. Bmecte ¢ Tem,
SKCIIO3UIIMS BOJBI Ha yCTpoWcTBe «PalicBeT» mpuBena K yBEMWYEHHUIO IUIoaan 3acBeTkd Ha 40%,
npu  HeOONbIIMX W3MeHeHMsX Koddduuuenta dopmbl  (puc. 7). TlomyueHHble JIaHHBIE
CBUJCTEIIbCTBYIOT O TOM, 4YTO YCTpoiicTBo «PaiicBeT» oOKkasbpiBaeT 0o0jice  BBIPAKCHHOE
CTPYKTYpHpYIOIIHE JIeHiCTBAE Ha BOAY, [0 CPABHEHHUIO C BOJAHO-3TAHOJIBHON CMECKIO, a TAKKE O TOM,
YTO JeWCTBUE ycTpolcTBa «PaiicBeT» MPUBOMUT K BBIXOAY U3 JKUIAKO(A3HBIX KIACTEPOB MOJIECKYI
CHBYIIIHBIX Macell, T.€. CHIYKaeT TOKCHYHOCTh HU3KOKaUECTBEHHBIX AIKOTOJIbHBIX U3JICITHH.
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Puc. 2. Ilnomanp 3acBETKM BOAHO-CIIUPTOBBIX
pacTBOpoOB U JIUCTWUIMPOBAHHON BOJIBI NPU
JNIEWCTBUM HAa HHUX aKyCTHYECKHX KoJjeOaHHi
paznuuHo# yactotsl (MacmTad: ot 200 mo 17700).
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Puc. 4. CTpykTypuUpOBaHHOCTb BOIHBIX U BOAHO-
STAHOJIBHBIX PACTBOPOB B 3aBUCHMOCTH OT LIBETa
cBeToduIbTpa
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Puc.3. Ilnomans 3acBeTKHM BOJHO-CIIUPTOBBIX
pacTBOPOB M JUCTWIIMPOBAHHOW BOJABI  NpPHU
JNEWCTBMM HAa HHUX aKyCTHYECKHX KoJjeOaHMI
pasnuuHOM wactoThl (Macmrad: ot 25 mo 200).

Bom A0 Boganocre: 00780 007 nocre. 017a0 017 nocre. 170 17 nocre.

KowpHTpawm crvpra, MM

Puc. 5. Boma u BOJHO-CIIUTPOBBIE PACTBOPHI NIPH
JEeHCTBUM Ha HHUX CBETa, IPOIYLIEHHOIO dYepe3
KETHI CBeTOQMILTP U 3ByKa yactoror 2700 'y

Nnowaas: 6182

Koadgrpuumenr popmbi: 14,44

Puc. 6. T'PB-rpaMMbl BOJTHO-3TaHOJIEHOW CMECH C pa3inuHbIMH IpuMecsiMu 10 (A) u iocie (b) netictBus
nipudopa «PaiicBer»

Mnowaas: 6645
Kosdduuent popmbi: 7,18
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b

MNnowaab: 4227 Mnowaab: 4719
Koacdduument popmbi: 8,35 KoadduumneHt hopmbi: 7,92

Puc. 7. 'PB-rpammsi Boabl 10 (A) u nocie (b) nefictBus npuodopa «PaiicBer

JDODPEKT-KUPJ/INAH B KYJIBTYPAX K/JIETOK
NHOUIINPOBAHHbBIX BUPYCAMU

*Huannackuit 4.9., *Cyernna N.A., **Bornacaposa O.B.,
**BormacapoB O.E., **leBatkoB B.B.

* nabopamopus nonynsyuonnou eenemuxu I'Y HUU supyconoeuu um. . U . Heanosckoco PAMH, Mocksa, **
Kagpeopa «HUnpopmayuonnvie cucmemol u meaexommynuxayuuy MI'TY um. H. 3. Baymana, Mockea.

info@yvirology.ru

HEJIb. [Toryuenne u uzyuenune Kupnuan-cseuenus (KC) y BupycoB denoBeka M >KUBOTHBIX.

OBBEKT MCCJIEJJOBAHHMI. Bupyc Benecy»IbcKoro 3HuedaIoOMHEINTa JIONIAeH
(BSJI) 1 BocpuUMYMBBIC KIIETKH — TIepeBHBaeMble (PrOpoOIacThl KOXKH YeIOBEKa.

AIIIMAPATYPA. Tpu6op I'PB mis BupycHbix 00bekToB. CBEUCHHE PErHCTPUPOBAIOCH HA
nUQPOBYI0 KWHOKAMEpy WM aHAIM3HPOBANOCH IO crenuanbHoii DBM mporpamme. Omnpenensiiach
IJIOIIA(b CBEUEHHUS, paclpeleneHre SpKOCTH, a TakkKe KpacHasd, CHHSS U 3eleHas COCTaBISIOLINE
CHEeKTpa BUANMOTO U3IIyUEHHSI.

PE3YJIBTATBI U OBCYXXJIEHUE. ['PB — rpaMMbel KOHTPOJIBHBIX KYJIBTYp M KJIETOK,
3apakeHHbIX BHpycoM BOJI oTiaMYanuch BU3yallbHO IO IUIOMAAM CBeYeHMs. [Ipu 0OBEKTHBHOM
OLIEHKE BBIABIEHBI PA3JIMYHUS [0 CHEKTPAIbHOMY pAaCIpeeieHHI0 SPKOCTH, a TakKe KpacHOU
COCTaBJISIONIEH clieKTpa BUAUMOro u3nydeHus. [lo mpenBapuTenbHBIM JTaHHBIM OMBITOB C 7 IPYTUMHU
Bupycamu, [ PB-rpaMMbl WHOUIMPOBAHHBIX KyJIbTYp WMEIH CBOIO CHEMU(PHUKY. ITO Kacaloch Kak
PHK- Tak n JJHK-reromHbIX BHpYCOB. Bupychl — «ockonkm» xu3Hu. [lokazaHo, 4To 3TH (OPMBI, KaKk
M BBICOKOOPTaHM30BAHHBIC OPraHuW3Mbl, 00JIagaoT crocobHocThio K KC. OHO BO3HUKAET MpH
OCYIIECTBICHUN BUPYCHOTO XMU3HEHHOI'0 IMKJIA B WHQHUIMPOBAHHBIX KieTkaX. CaMH KIIETKH TakKe
obnmamator crmocoObHocThi0 kK KC. Takue KierouHble KyJIbTYpbl HE CYIIECTBYIOT B €CTECTBEHHBIX
ycnoBusax. OHU CO37JaHBI pyKaMH YelIOBeKa U MOJIEPKUBAIOTCA CKYCCTBEHHO BHE OpraHu3Ma.

HOBHU3HA. KC y BupycoB paHee He ObIJIO ONHCAHO, KaK U Y KJIETOK, KyJbTHBHPYEMbIX HH
BUTPO.

3HAYEHUE ITOJYYEHHBIX JAHHBIX. Pesynsratel 0 KC BHpPYCOB M KIETOYHBIX
KYJBTYp OTHOCSTCS K 4nciy (yHIamMeHTaIbHBIX. OHU CBUAETENbCTBYIOT, 4YTo KC — HeoThemieMoe
CBOWCTBO KU3HU. OHO MPOSABIAETCS HA PAa3TIUYHBIX CTYNEHSIX 3BOJIOIMOHHON JECTHUIBI OT BUPYCOB
JI0 4eJIOBEeKa M COXpaHseTcs y 9YKUPHOTHUECKUX KIETOK MPU WX KYJIbTUBHPOBAaHUH BHE Opranusma. B
MPAKTUIECKOM IUIaHe ClIocOOHOCTh BHpYcoB K KC mo3BoseT mpuBieYh UX KaK dKCIIEPUMEHTAIBHYIO
MoJielb (OTHOCHTENbHASI MPOCTOTa W XOpOIIas W3yYEHHOCTh) U WCCIENOBAaHUS OMOJIOTHYECKOM
MPHUPOABI SBJIEHUSI. BO3MOXKHO, YTO 3TO MOMOXKET MTO3HAHUIO PHEPrO-MH(POPMAIIMOHHBIX MTPOIECCOB B
Ouochepe U pacIIUpUT HaydHYIO KapTuHy Mupa. CoBCeM HelaBHO, BO BTOPOH IOJIOBUHE MPOILIOTO
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BEKa, SKCIIEPUMEHTHI Ha BHpycax (OakTepuodarax) MOJOKUIM HAYalo MOJCKYJISPHOH TeHETHKE W
OMOJIOrMH, YTO CIENajg0 KOHEIl CTOJIETHS BpeMeHeM OuoTexHosoruit. BoamoxxHo, uto B Havyane XXI
B€Ka BHUPYCHI, Hapsay C APYTMMH IMOAXOJaMHM, BBIIOJHAT €IIE€ pa3 PoJIb <«JIOKOMOTHBA» HAy4YHOI'O
nporpecca uist mpobsiemMbl «KoIIeKTUBHBINA HHTEIUIEKT HOOC( ephD».

B/JINAHUWE 3BYKOBbDIX 1 CBETOBbIX BOJIH HA CTPYKTYPHbBIE
INEPECTPOMKH BOJHBIX 1 BO/THO-COJIEBBIX
HAIMOJIEKYJIAPHBIX KJIACTEPOB

[llenn A.A., Kepmenroasry 5.M.
Arxymcexuil 2ocyoapcmeennoiil ynueepcumem um. M. K. Amocosa bg98saa@yandex.ru

Influence of acoustic and light waves, and also biophysical device "Raisvet" on a degree of
structurization permolecular water and water-salt clusters is investigated. Nonlinear dependence of the
precip areas GDV-gramme of water and aqueous solution NaCl from frequency of acoustic waves is
shown: 1) for concentration of 0,14 % NaCl the ranges of frequencies close to 6700 and 8700 Hz at
which the precip areas GDV-gramme of salt solutions are reduced on 45-65 % are revealed; 2) for
concentration of 0,28 % NaCl ranges of frequencies 42006700 the Hz, lowering the precip areas from
50 up to 100 % are revealed; 3) for concentration of 0,56 % NaCl it is not revealed significant
decrease in the precip areas. Influence of light radiation did not render influence on structural
reorganizations water-salt clusters, resulting to liberation free from ions water cluster. Influence of the
device «Raisvet» results in increase of a structurization degree of water clusters and to redistribution
of water from water-salt clusters (at concentration NaCl < of 0,5 %) in aqueous and in diffusive state.

BBEJIEHUE

C nomompio I'PB-kamepsr KopoTkoBa nccineqoBaHo BIMSIHEE 3BYKOBBIX U CBETOBBIX BOJH, a
Takxke Onoduzmueckoro ycrpoiictea «PalicBer» Ha CTelleHb CTPYKTYPUPOBAHHS HaJIMOJICKYJISPHBIX
BOJIHBIX M BOJHO-COJIEBBIX KiacTepoB. MccienoBaHus HOCAT HE TONBKO (DyHIAMEHTAIBHBIA, HO W
MPHUKIIAJHON XapakTep, MOCKOIbKY KIACCHYECKUE MEPONPHSTHS, TPOBOAUMBIC B HENSIX OCIaOIeHUsS
naryOHOTro BIUSHUS (TOKCHYECKOr0 ¥ OCMOTHYECKOT0) HOHOB COJIeH Ha pacTeHus, CBOAATCS OO0 K
(haKTHYECKOMY CHIDKEHHIO BBICOKOW KOHIICHTPAllMM MOHOB cCOJIEH B TIOYBCHHBIX pacTBOpax
(MpUMEHEHHE JOPOrOCTOSIIEr0 METO/Ja — HPPUTalliK), 00 K CO3JaHHI0 COJICYCTOMYUBBIX (BopM
pactennii. B cBs31 ¢ 3TUM OONBIION HHTEPEC MPEACTABISIOT PAOOTHI IO BO3JEHCTBHIO HA BOJY in Vivo
U B cpele MpOH3pacTaHusi pacTeHuil (MOYBEHHBIE pacTBOpbI, MoiuBHas Bonxa) [[lopoxos, 1984]
BHEITHNX (PU3NUECKUX (PaKTOPOB, B LIENAX YBETUUEHH CKOPOCTH BCACKIBAHUS BOJIBI, JOCTYITHOCTH €€
JUIA pacTeHUH Jake U3 COJEeBBIX pacTBOPOB, W3MEHEHHS e€ pecnupanud 3a Cuér
MEePECTPYKTYPHUPOBAHNUS BOJHBIX, a TAKKE BOIHO-COJIEBBIX KIIACTEPOB.

N3BecTHO, YTO B3aMMOAEWCTBHE DSJIEKTPOMATHUTHBIX W HMHBIX H3IYYEHHU C DIIEMEHTaMHU
ouocthepsl (mo BepHaiackomy) MPOMCXOOUT HA MOJEKYISIPHOM M HaJMOJICKYJISIPHOM YPOBHSIX
[[Ilpecman, 1968]. DTo MOXeT NPUBOAMTH K HM3MEHEHHAM (PH3IUKO-XUMHUYECKHX XapaKTEPUCTHUK,
0CcO0EHHO, TakMX cucTeM Kak Boma [Kuciosckwmii, 1982]. HauanpHoli cramued pereniuu Jir000ro
(PM3HKO-XUMHUYECKOro (akTopa SBIAIOTCS M3MEHCHHS KOH(POPMAIIMM MAaKPOMOJICKYJ OENKOB,
HYKJIEMHOBBIX KHCIIOT, JMIHIOB, TIOJMCAaXapUa0B, a TakKe MPOCTPAHCTBEHHOW KIIACTEPHOI
CTPYKTYPBl BOJBI, pa3Mepbl 3JEMEHTOB KOTOPOW Ha BBICOKHX CTaIisIX CTPYKTypooOpa3oBaHUs
noxomsat 1o 1 MxMm [3enun, 1997]. [Ipu 5TOM dHEprusi BHEIIHEr0 BO3ACHCTBUS MOXKET ObITh Majoi, a
peaknusi OpraHu3Ma BIIOJHE OIIYTUMOH, TaK Kak OHa SIBIISETCS PE3YNbTaToM (YHKIHOHUPOBAHHS
CHCTEMBI «yCHJICHHSI CHTHAJa», B OCHOBE KOTOPOH JEXHUT (yHIAaMEHTaIbHOE CBOWCTBO J>KWBOU
MaTepHH — CBOMCTBO KoonepaTuBHOCTH [[lopoxos, 1984]. buonorndyeckue acreKkThl, 00yCIOBICHHBIE
WH(POPMAITMOHHBIME  B3aUMOJICHCTBHSIMU, 3aBHCAT HE OT KOJHWYECTBA JHEpruu (KaKk B cCirydae
JHEPreTUYECKUX B3aMMOEUCTBUI), BHOCUMON B Ty WJIM HMHYIO CHUCTEMY, a OT CHTHaja, HECYIIEro
WH(POPMAIIMIO W BBHI3BIBAIONIECTO TOJNBKO IepepachpesiciieHne DHEPrud WM BElIecTBa B CaMOM
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cucreme. Takum oOpa3om, HaOmrogaeTcsi yIpaBlieHHE MPOHCXOAAIIMMH B CHCTEME IIPOIECCAMHU.
MOoXXHO TIperoarath, 4To JKMBas MPHPOAA B TPOIECCE SBOIIONUHN HCIONB30BANA JUIS MOTYICHHUS
nHpopmauu 00 U3MEHEHHUSX BO BHENIHEH cpejie He TONbKO dk3oreHHble [[Ipecman, 1968], HO u
SHJOTEHHBIC dJIEKTpOoMaruuTHeIe mos [bemoycos u ap., 2003, bypiakos u ap, 1997].

CtpykTypa BO/ABI B pa30aBIEHHBIX pacTBOpax IUIUTEIBLHOE BPEMs TIOCIE WX IPUTOTOBIICHHS
nmpeTepreBaeT M3MEHEHUS W TOJNBKO Yepe3 HECKOIbKO CYTOK NPUXOAUT K CTallMOHAPHOMY
JIUCCUTIATUBHOMY COCTOSIHHIO. Kiactepbl BOABI M BOJHBIX PACTBOPOB MOXHO paccMaTpUBaTh Kak
MEPBUYHBIN MPUEMHHK BO3JEHCTBHIA c1a0bIX Toel (prc. 1), Tak Kak OHU SIBJISIOTCS HEPaBHOBECHBIMH
CHUCTEMaMH, CIIOCOOHBIMH K CaMOOPTaHU3allMM W, BCIEACTBHE 3TOTO, YyBCTBUTENBHBIE K CIIA0BIM
(U3NYECKUM BO3JICHCTBUSAM, BKIIOYas 9JIEKTPOMArHUTHBIC TMoJs. Bolly paccMaTpuBaloT Kak
MOCPEIHUK MTPH CIIa0bIX BO3ACHCTBHUAX Ha OHonornueckue cucremsl [Lobyshev et al., 1999, JloObimes
u 1p., 2000].

Puc.1. Uepapxus cTpykTypooOpa3oBaHus BOJbI (KJIaCTEPHBIE 3JIEMEHTHI)

A. Mogenp acconuara u3 57-Mu MOJIEKYJ (TETpadAp U3 YETHIPEX AOJEKAdIPOB («KBAHTY);

B. Mozenb cTpyKTypHOro 3JIeMEeHTa BOBI (LIECTUrpaHHOe 00pa3oBanue u3 912-tu);

B. PacrnonoxxeHne CTPYKTYpHBIX 3JIEMEHTOB B siUeiike BOIbI (HauMEHee CIIOCOOHBbIE K BHEIIHEMY
B3aMMOJICHICTBHIO TPaHH C HYJIEBBIM OOIIMM 3apsIoM 00pa3yroT 000I0ouKy sueiiku) [3enun, 1997].

B Hacrosiiiee Bpemst 1151 HCCIEAOBaHUN 00BEKTOB )KHBON U HEXKUBOW MPUPOJIBI IPUMEHSFOTCS
METO/IbI, TIO3BOIISIIONIME IO W3MEPEHUI0 (PH3MUYECKHX XapaKTEepUCTUK TONydaTh WHQPOPMAIUIO O
CTpYKType (B TOM 4YHCIIe HaJIMOJEKYJISPHON) Pa3NUYHBIX XUMHUYECKHX BEIIEeCTB, UX PACTBOPOB H
cmecedr [3enuH, 1997]. OguuM H3 HHUX SBISETCS METOA rasopaspsaaHoi Busyanusanmu (I'PB)
BTOPUYHBIX MW3JIy4eHHH (B TOM 4HCIe B BHIUMOH 00NacTH  CHEKTpa), TEeHEPHUPYEMBIX
CTPYKTYPUPOBAaHHONH CHCTEMOM INpH JEHCTBUM Ha HEE KOPOTKOBOIHOBOIO, MHJUIMCEKYHJIHOTO
3JIEKTPOMarHUTHOTO MMITYJIbCA, YCHJIEHHOTO Ta30BBIM paspsiioM C BH3yalH3aled CIeKTpa
BTOPHUYHOI'0 M3JIy4YCHHS 3a CUET KOMIBbIOTEpHOU 00paboTku aaHHbIX [Kopotkos, 2001]. ITapamerpsr
I'PB-rpamm, XapakTepH3ylollie BTOPUYHOE H3IyYeHHE B BUAMMON OOJIACTH CIEKTpa, OTPaKaloT
CTElleHb CTPYKTYPUPOBAHHOCTH BEIIECTBEHHOTO OOBEKTa M HeCcyT HH(OpMaIMio O Hed u ee
M3MEHEHUSX MPH JICHCTBUH BHEIIHUX (pakTopoB (puc.2).
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Puc.2. MOZ[CJ'H) (l)OpMI/IpOBaHI/IH BTOPUYHBIX H3Hy‘IeHHﬁ npu TpaHC(l)OpMaLlI/IHX BOAHBIX U BOAHO-HMOHHBIX
CTPYKTYp 1101 Z[eﬁCTBPIeM BHCUIHUX (l)aKTOpOB.
A—- JCCTPYKTYpHUPOBaHHAA BOJaA, b — CTPYKTYPUPOBAHHBIC KJIACTEPhI BOAHI, B— BOIHO-UOHHBIC OGpaSOBaHI/Iﬂ.

Pabouasi rumore3a MeTOAMYECKOH 4YacTW JaHHOW pPabOThl OCHOBBIBACTCS HA B3aMMOCBSI3H
napamerpoB ['PB-rpamm ¢ nepectpoiikaMu BOTHBIX KJIACTEPHBIX CTPYKTYp (puc.l.4, b, B), a UMEHHO
CO CTENEeHbI0 CTPYKTYPUPOBAHHOCTH (COOTHOILIEHHE CTPYKTYPUPUPOBAHHON U JIECTPYKTYPHPOBAHHOM
BOJIBI) YMCTOM BOABI M €€ pacTBOpOB. TeopeTwdeckas 4acTh paboyel THIOTE3bl: (QU3HYECKHE U
XAMUAYECKUE BIHSIHUS Ha CHCTEMY «BOJA-TIOYBA-pACTEHHE» MOTYT OBITh OJHHM U3 (HaKTOPOB
MOBBIIICHUST TIOABMKHOCTH W JIOCTYITHOCTH BOJIBI JUISl KOpHEH pacTeHWid, T.e. (OPMHpPOBaHUS HUX
coneycroiunBocTh. [lomydaembie B X0J€ CTPYKTYPHOTO TpeoOpa3oBaHHS IMEPECTPOCHHBIC BOJHBIC
KJIACTEPBI, TIOCIIEIOBATENBHO B3aMMOJICHCTBYSI MEXKy COOOM, TPUBOJAT K «HACHIIICHHBIM)» MATPHUIHO-
MOJISIPU30BAHHBIM sTUEHKaM, U3 KOTOPBIX (popMHUpyeTcsl HoBOe YCTOHYNBOE HH(OpMAIIHOHHO-(ha30BOE
COCTOsTHUE BOAHOM cpenbl [3enuH, 1997].

Crnenyer OTMETUTh, YTO B PACTBOpE JIFOOOT'0 AIJIEKTPOJIUTA MPUCYTCTBYET KaK MUHHMYM TPH
MPUHIUITHAIGHO Pa3IMYHbIX BapuUaHTa CTPYKTYPHBIX 00pa3oBaHWil — BOJa JECTPYKTYypHpOBaHHAs
(cocTosmast U3 cry4yaifHBIX acCOI[MATOB M OTIENBHBIX MOJIEKYJI), BOAA B COCTaBe KJIACTEPOB U BOJIHO-
WOHHBIE CTPYKTYpHI (puc.2. A, b, B).

[Tnomane 3acBerku ['PB-rpamm pactBopoB NaCl (kak U Ipyrux 3JIEKTPOIUTOB) OMPEIeNseTcs
HAJIWYMEM JBYX W3 HUX (puc. 2 b, B), mpuyeM BOJHO-HOHHBIE OOpa30BaHUs BHOCIT HamOolee
CYLIECTBEHHBIM BKJIaJ B CTENEHb CTPYKTYPUPOBAHHOCTH BOIBI (3TO OTpa)kaeTcsi Ha 3HAYEHHUSX
miomany 3acBerku ['PB-rpamm), xors kmacrepHbelie cTpykTypel H,O B cocTaBe BOAHO-CONEBBIX
00pa30BaHUl YNPOIIAIOTCS 10 CPABHEHHIO ¢ YMCTOM BOIOM.

[epexon Bomsl U3 cocTaBa BOJHO-KJIACTEPHOTO OKPYXKEHUS MOHOB B TU(Qy3HOE, a 3aTeM B
CTPYKTYPHpPOBaHHOE COCTOSSHME (HO YK€ 0e3 HOHOB), IO-BHAMMOMY, IIO3BOJUT IIOBBICHTH
OMOIOCTYITHOCTh BOJBI JaXKe TPU TOBBINICHHBIX KOHIIEHTpAIMsAX WOHOB. Hampumep, cemeHa mpH
MpopaIMBaHUK OYIyT UCIIBITHIBATE MEHBIIIMKA BOJHBIH cTpecc (1100 HE HCIBITHIBATH €T0 BOBCE).

OCHOBHOI1 1IENbI0 TAHHOHM paboTHI SIBJISIETCSl U3yUCHUE BO3/ICHCTBUS SK30TCHHBIX (DU3HYECKUX
(daktopoB (3Byka B nuamna3one 200+15700 'l 1 BUAMMOTO MOJIIPU30BAHHOI'O CBETa B MHTEPBAJIC JITHH
BoyiH 400+730 M) Ha Bomy u pactBopsl NaCl B konuentpanusx 0,14, 0,28 u 0,56% (anamoru
PacTBOPOB, CO3JAIOIINX OCMOTHYECKOE JaBiieHne B 1, 2 M 4 aTM. COOTBETCTBEHHO) [Kpozynesuu,
1994]. 3anmava 3akimo4yaercss B MOMCKE BHEIIHUX BO3MYIIEHHM OMpeeNeHHBIX XapaKTePUCTUK, MpU
BO3/ICHCTBUH KOTOPBIX CTEMEHb CTPYKTYPUPOBAHHOCTH 3apaHee OUYMIIEHHOW BOJBI M0 CPAaBHEHHIO C
BOJIOW B cocTaBe pacTBopa ObuTa OBl CTATHCTUYECKH BBINIE, MOCKOJIBKY TOJIBKO B 3TOM Ciydae
OCYIIECTBIISIETCS TIEPEXO0 BOABI M3 BOJHO-KIACTEPHOI'O0 OKPYKEHHS MOHOB B TU(PQY3HOE COCTOSHUE
(C MOCTEYIONIUM CTPYKTYPHPOBAHHEM YiKE B COCTOSIHHE HecBs3aHHbIX ¢ noHamu Na' u Cl' k1acTepos
BoJbI). HaxokaeHne Takux mapaMeTpoB SK30T€HHBIX (U3HYECKHX (PaKTOPOB IMO3BOJIHUT MPUMEHUTH
WX, HaIpUMep, B MpenoOopaboTKe MOTUBHON BOJIBI, MOCKOJIBKY BBICOKOCTPYKTYpPHpPOBaHHAs BOJA, HE
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BXOJAIIAag B COCTaB BOAHO-KJIIACTEPHOTO OKPYKEHHA HOHOB, JOJDKHA JydYllle YCBaMBaThCS
pPacCTeHUAMHU.

MATEPHAJI U METOJAUKA

Obvexmul uccredosanusi: MACTWILIAPOBaHHAS Boja, BoAHbIe pacTBopbl NaCl koHIeHTparuei
0,14%, 0,28% u 0,56%. HUccnenyembie 00bEKTHI 10 BO3ACHCTBHS 3BYKOM MM CBETOM XPaHUJIHMCH B
CHCLUAIBLHON KOpOOKE, JKPAHHMPYIONIEH YacTh BHEIIHUX (TEXHOTMEHHBIX) JJICKTPOMArHUTHBIX
M3ITy4YeHH, co3/1aBast OIMHAKOBBIE HA4aJIbHBIE YCIOBHSI.

Bony u Bonnbie pactBopsl NaCl pazinuuHbIX KOHIIEHTPAIHHA MOJIBEPTaliil «O3BYYHBAHUIO) B
gactotHoM nuamazone 200 + 15700 I'rm (¢ marom 500 I'm) U «oCBEeUMBAHUIO» (C MCIIOIB30BAHUEM
npubopa «BUONTPOHY, SBISIONIMMCS HWCTOYHUKOM IOJISIPH30BAHHOTO CBETa M MMEIOIIMM B CBOCH
KOMITJICKTAIMU 7 Pa3In4HBIX CBETOQMIBTPOB). JleHCTBHE DK30reHHBIME (PH3MUECKUMHU (aKTOpaMu
npoBoauiIocs B TedueHne 10 MuUHYT, mocie yero mpoBoamitack ckeMka Ha ['PB-kamepe. [lapamerpsr
nonydyeHHbIX [ PB-cHUMKOB (uKcHpoBanvch W aBTOMATHYECKH IPOCYUTHIBAIHCH C TMOMOIIBIO
KOMITBIOTEpHOM mporpaMMbl GDV Processor. PacdeT maHHBIX MPOBOAMIICS IO OTHOIICHHIO K BOJE-
KOHTpOJIO (HE MoJBepraBIIeics BO3ACHCTBUSAM) C IIOMOILIBIO IMPOrPaMMBI JUISI CTATUCTHUYECKOH
obpabotku Sigma Plot. Uccnenyemas xapakrtepuctuka ['PB-rpamm - mmomans 3acBerku (S) —
a0COJIOTHASI BEIWYHMHA, MU3MEPSETCs B IHKCENAX, XapaKTepU3yeT CTENEeHb CTPYKTYPHPOBAHHOCTH
BO/IbI (OTHOIIEHHE CTPYKTYPUPOBAHHOM B KJIaCTEpPhI BOJBI U BOJBI, HE BXOJIAIIECH B KIIACTEPHI).

B otnenpHOM sKcneprMeEHTE B KayecTBE MCTOYHHMKA BO3JACHCTBHS Ha BOJY, €€ PAacTBOPHI
rcnonbs3oBany usnenue «Paiicser» [ABanecsn, 2001].

PE3YJIbTATBI U OBCYXJIEHUE

Ha puc. 3. npuBenens! pe3ynbTaThl pacuera miomanei [ PB-rpaMM «03BydeHHBIX» BOJBI U
pactBopoB NaCl B pa3MuHbIX KOHIIEHTPAIIMSAX 110 OTHOIICHHUIO K «HEO3BYYCHHOW BOJIE», XapaKTepHa
HeNTMHelHHas 3aBUCUMOCTh OT YacTOThI 3BYKOBBIX KollebaHuil. Halijien nuana3on 4acToT, mpu KOTOPBIX
HayaJbHbIe XapaKTEPUCTUKH CTPYKTYPUPOBAHMSI BOAHBIX KJIACTEPOB B COCTaBE MUCTHIUIMPOBAHHOMN
BOJIbI CTATUCTHYECKH MOBBIIIAIOTCS IIPH CHIDKEHUH TUIomanu cBeueHus I'PB-rpamm pactsopoB NaCl
(puc.3):

- st koHneaTpanyu 0,14%

1) oxomo 6700 I't (cHmkeHue Ha 45% 10 CpaBHEHUIO C HAYAJIbHBIMU XapaKTEPUCTUKAMU TIPH
OIHOBPEMEHHOM IOBBbIIIeHUH Ha 20% HOPMHPOBAHHOTO 3HAUEHUS S/S ourp VIS BOJIBI);

2) okomno 8700 I'n (cHMmKeHue Ha 65% 10 CpaBHEHUIO ¢ HAYAJIbHBIMU XapaKTePUCTUKAMU MIPH
CTaTUCTHYECKH HEPA3IMUYUMOM OT KOHTPOJIS HOPMUPOBAHHOM 3HAUEHUM S/S oy A1 BOJIBL).

- st koHueHTparuu 0,28%

1) oxomo 4200 I'r (cHmxenue Ha 80% 1O CpaBHEHUIO C HAYAJIbHBIMU XapaKTePUCTUKAMU MIPH
O/IHOBPEMEHHOM MOBBbIIIeHUH Ha 10% HOPMHPOBAHHOTO 3HAUEHUS S/S ourp VIS BOJIBI);

2) okomno 4700 I'm (camxkenne Ha 100% MO cpaBHEHHIO C HaYaJIbHBIMH XapaKTePHUCTHKAMHU
IPH CTATUCTUYECKH HEPA3TMYUMOM OT KOHTPOJIS HOPMUPOBAHHOM 3HAUEHUH S/S ourp 17151 BOABI);

3) oxomno 5700 I'r (cumxenue Ha 50% M0 cpaBHEHHUIO C HAYAJIbHBIMU XapaKTePUCTUKAMU MIPH
O/IHOBPEMEHHOM MOBBbIIIeHUH Ha 20% HOPMHPOBAHHOTO 3HAUYEHUS S/S ourp VIS BOJIBI);

4) oxono 6700 I' (cHmkenue Ha 70% 10O CpaBHEHUIO C HAYAJIbHBIMU XapaKTEpPUCTUKAMU MIPH
OJIHOBPEMEHHOM IOBBIIIEHUH Ha 25% HOPMHPOBAHHOIO 3HAUEHUS S/S ourp U151 BOBL).

- s kouueHtpauu 0,56% NaCl B pacTBope BIHMSHHE aKyCTUYSCKMX BOJIH Ha CHIDKCHHE
S/Sconrp HE BBISIBIEHO, YTO CBSA3aHO C BBICOKMM OPHEHTUPOBAHUEM BOJHBIX KJIAaCTEPOB BOKPYT HOHOB
Na" uCI.

Hanpumep, B pactBope NaCl konuentpanueii 0,14% Ha oguH MoH npuxoautcs okono 1200
MOJIEKyZT BOJbI. M3BeCcTHO, YTO yCTOWYHMBBIE BOJHBIE KiIAacTepbl ((CTPYKTYpHBIE 3JIEMEHTHI BOABI»
[3enun, 1997], puc.1.5.) B cBoeM cocTaBe coneprkaT okoyio 900 MojIeKyJ1 BOJIBI, T.€. IIPU BO30YKICHUU
HalJEHHBIMH 3BYKOBBIMH YacCTOTaMM MPOMCXOJAT MPOIECCHI, TPU KOTOPHIX YacTh BOABI BBIXOIHUT U3
OKpYKEHHUS MOHA, YTO COMPOBOXAAETCS HE CTOIBKO MOBBIIIEHUEM CTEIIEHU CTPYKTYPHUPOBAHUS BOJBI,
CKOJIKO CYIIECTBEHHBIM CHIDKEHHEM IUTOIIAIN 3aCBETKH BOAHOTO pacTBOpa 3djeKkTponuTa. [laHHbIe
nepexopl O0BACHIIOTCS TeM, uTo npH koHueHTpaiusax 0,14% u 0,28% NaCl monekyn BOmbl, IMo-
BUJMIMOMY, JIOCTATOYHO W Ui (POPMHUpPOBaHMs BOJAHO-MOHHBIX 00pa3oBaHWil (MX BKJIa]g B OOIIYIO
CTPYKTYPUPOBAHHOCTH I1OCII€ YaCTOTHOT'O BO3JEHCTBHUA CTAHOBUTCS MEHBIIE), U JUIA CYIECTBOBAHUA
HECBSI3aHHBIX C HMOHAaMH KiacTepoB. Hapsimy ¢ 3TUM, BepOSTHO, MPOUCXOAAT HE TOJIBKO
KOJINYECTBEHHbIE, HO U Ka4YeCTBEHHbIE U3MEHEHHS BOJHBIX U BOIHO-MOHHBIX CTPYKTYP.
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Bropas cepust uicciaenoBaHuil CBsA3aHa ¢ BO3ACHCTBHEM Ha BOay M BomHbie pacTBopbl NaCl
MOJIAPU30BAHHOTO CBETOBOr0 M3iydeHus (puc.4). lcrmonb30BaHbl CIEAYIOIIUE CBETO(OHUIBTPHI:
kpacHbiit (605-730 M), opamkeBbIit (595-605 uM), xenthiid (580-595 um), 3enenniid (500-560 HM),
cuanit (435-480 um), puonerosiii (400-435 HM) U cBeTOQWIBTP, NMPOMYCKAIONIMNA BECh JHANAa30H
CBETOBBIX BOJH, kpome YD (400-730 um) [JIypwe, 1979].

Buano, uto mocne 10-MHHYTHOrO BO3JEHCTBHS CIEKTpa BHJMMOTO CBETa HE BBI3BIBAIOT
CTaTHCTUYECKH Pa3IHMYUMBIX OT KOHTPOIS HM3MEHEeHHH Imuromaaun 3acBerku ['PB-rpamm (cremenu
CTPYKTYPHUPOBAHHUSA) BOJBI, NIPU 3TOM OTMedeHO cHHkeHHe Ha 50% S/Siourp(0,28% p-p NaCl) mpu
BO3JICHCTBUH IMOJIAPU30BAHHBIM CBETOM B nuana3one 500-560 um (3eneHas oonacts). TakuM 00paszom,
«ocBeyMBaHHE» (B HCCIEAYEeMOM JHana3oHe JJIMH BOJH) HeEIelIecoo0pa3Ho TMPUMEHSTh JUIs
TIOBBINICHUS COJIEPIKAHUS HE CBSA3AHHBIX ¢ MOHAMH BOJIHO-KJIACTEPHBIX CTPYKTYp B coctaBe 0,14%-
HOro BoaHoro pacrtsopa NaCl.

B Tpetbeit cepuu 3KkCiepuMeHTOB KIOBETHI ¢ Bonoii, 0,14, 0,28 u 0,42% BogHBIM pacTBOPOM
NaCl oskcrionupoBanu Ha Ouopuszmyeckom yctpoictBe «Paticeer» 20-40 wmmuyt. Ilpm 3sTOM
HOPMHPOBAaHHOE 3HAU€HUE S/Sourp BOABI yBenHuMBanoch Ha 20-40%, B TO BpeMsi Kak HOpPMHUPOBAaHHOE
3HaYeHUE S/Syourp BBINIEYKa3aHHBIX pacTBopoB NaCl cumxanock Ha 80, 45 u 15%, COOTBETCTBEHHO.

224
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207



IX Meowcoynapoonwiii Konepecc no buosnexmpoepaghuu

[Mony4eHHbIe pe3yabTaThl O3BOIISIOT CACNATh CIEAYIONINE BHIBOIBI:

1) Bona v BogHBIE PacTBOPHI SIBISIOTCS HEMTMHEHHBIMU CAMOOPTaHU3YIOIMMHCS CHCTEMaMH,
KOTOpBIC CTPYKTYPHO TIepecTpanBaroTcs (IepecTpyKTypupytoTes) npu neiicrBuu xumudeckux (NaCl)
u/vnu pusrueckux (3ByKOBBIC KOJICOAHMsI, DIEKTPOMArHUTHOE N3JTydeHHe) (haKTOPOB.

2) Ilnomane 3acBetkn ['PB-rpamm skuakodasHbIX OOBEKTOB OTpaykaeT CTPYKTYPHBIC
MEPECTPONKN BOAHBIX KJIACTEPOB, MPOUCXOJSIINE MPH XMMHYECKOM BO3ACHCTBHH Ha BOAY (BIHMSHUE
coJieil) U TIpH DK30T€HHBIX (PU3NYECKUX BIMSHUSX (CBET H 3BYK).

3) BozneiictBue 3BykOBbIMH dYacToTamu (B auamasoHe 6700-7200 T'my), a Takke
Oouodusnyeckoe ycTpoHCTBO «PaiicBer» CIIOCOOHO NPHBOAMTH K  YBEIWYCHUIO CTCIICHU
CTPYKTYPUPOBAaHHOCTH BOAbI Tipu cymectBeHHOM (ot 40 g0 100%) CHWXEHUU CTEmeHu
CTPYKTYpHpOBaHHUs BomHOTro pactBopoB NaCl 3a cuer mepexoja BOJbI U3 BOJHO-COJIEBBIX CTPYKTYpP B
CBOOOJHBIC OT HOHOB BOJIHO-KJIACTEPHBIC 00Pa30BaHU.

4) [IpuMeHeHUE BOIH CBETOBOTO IUAMa30Ha JIsl TOBBIIICHHSI CTENIEHU CTPYKTYPHPOBAHHOCTH
BOJIHBIX KIJIACTEPOB HEIENIECO00PasHO.

5) Ilpu noesiennn kouieHTpauu NaCl B pactBope 10 0,56% cIoCOOHOCTh BO3ICHCTBHS
aKyCTHUYECKHX KoNleOaHW! Ha BOJHBIC KJIACTEphl TEPSETCSl BBUJAY IMPOYHOTO CBSI3BIBAHHUS BOIHO-
KJIACTEPHBIX 06pa3oBaHuii ¢ monamu Na™ CI.

JUTEPATYPA
1. AsanecsH B.I1. YcTpolicTBO 111 H3MEHEHHUS CBOMCTB BEIIECCTBA M COCTOSIIMUX MX HUX 00BeKTOB // [TaTeHT
P® Ne 2177504 ot 27.12.2001
2. benoycoe JIB., bBypraxoe A.b., Jlyuunckas HH. CraTucTuueckue M YaCTOTHO-aMIUIUTYIHBIE

XapaKTEPUCTUKH CBEPXCINA0bIX HM3Jy4eHUH SHIEKICTOK M 3apoAblliell BbIOHA B HOPME U TPH ONTHYECKUX
B3aumozeiicTBusx. 1. VI3aMeHeHne XapaKTepUCTHK CBEPXCIA0bIX W3IY4EHUI NMPU ONTHYECKOM B3aUMOACHCTBUH
Pa3HOBO3pACTHBIX TPy 3apoabiieii / Onrorenes. 2003, Tom 34, Ne6, C.453 — 463.

3. bypnaxos A.b., ABepbsnoBa O.B., Ilamenko B.3., Tycos B.b., T'onmuuenkoB B.A. JlazepHas koppekuus
SMOpHOHAILHOTO pa3BUTHs BbloHA // BecTH. Mock. YH-ta. Cep. 16, Ouonorus. 1997. Nel.; C.19 —23.

4. Hopoxos I'11. TlepcrieKTUBBI IPUMEHEHHsI 3JIEKTPOMAarHUTHBIX TOJNEH B pacTeHUEBOACTBE — AiMa-Arta:
Wzn-Bo KasHUMHTY, 1984. — 59 c., C.8,9,14,16-20,24, 31.
5. 3enun C.B. Bomnas cpema kak wH(OpMAITMOHHAs MaTpHUIla OWOJOrHUeCKUX mporeccoB // Ilepmwiid

MexnyHapoaHbli cuMIio3nyM «DyHIaMeHTa bHbIC HAYKH U alIbTepHATUBHAS MEIULIMHAY. 22-25 ceHTs10pst 1997
r. Tesuce noknanos. Iymmno, 1997. C. 12-13.

6. Kucnosckuir JIJ[. Peakums OHOJOTHYECKHMX CHUCTEM Ha aJeKBaTHBIE € ciaa0ble HU3KOYaCTOTHBIE
MarauTtHele mojis // TIpo6i. kocMudeckoit 6uon., 1982, 1.43, C.148-166.

7. Kopomkos K.I'. OcuoBsl ' PB 6uosnextporpaduu. — CI16.: CIIoI UTMO (TVY), 2001. C. 17- 19, 207 —
215, 281.

8. Kpoeynesuy P.E. TIoBbIlIeHUE COJEYCTOWYMBOCTH JIFOIIEPHBI B PE3YNIbTaTe OTOOpa Ha MPOBOKAI[MOHHOM
¢done // VHTpOmyKIMsl M aKKIMMAaTHU3alysl PACTEHUH (CEeNeKIIMOHHO-TeHETHYeCKHe acrekThl), HoBocuOupck.
1994. C. 38-41.

9. Jlobvuues B.U., Ilonosa U. IO, Kucenee B.M. Dnextpoxummuyeckas aktuanus Boasl // Tpymnsl Broporo
MexnyHaponHoro konrpecca «CnaOble W cBepxcialble MONS W M3JIydeHus B Ouonoruu M MegunuHey». C-
[erepoOypr. 2000. C.15- 18.

10.  Jlypve IO.FO. CipaBOYHHK TI0 aHAIMTUYECKOW XMUMUH. 5-€ u3J., nepepad. u gom. — M.: Xumus. 1979. —
480 c. C. 372.

11.  Ilpecman A.C. DnexTpoMarHuTHoe Toje U kuBas mpupona — M.: Hayka, 1968. — 310 c., C. 8, 9, 14, 18,
20, 31.

208



Texuuxa u Texnonozcus

ANCCOLIAIINA BO/JADbI B KAIIMJIVIAPAX 1 UTHTEHCUBHOCTD
I'PB-CBEUEHUA KUJIKOCTEM 1 YEJIOBEKA

[MTuinkaxnoB C.®., 'opoBkoB H.H., Anteas I1.}O., CeauBanoBckuii [I.A.,
Karun C.B., [lompadeBa A.I'., [lompauyeBa E.T"., [lompaugeB I'.A.,
Pazos E.H.

Hnemumym memannoopeanuyecxou xumuu umenu I A.Pasysaesa PAH, ,
Huoicecopoockasn meouyunckas axademust (I'OY BI1O Huowel MA M3 Poccuu), Huocnuti Hoeeopoo
domrachev@imoc.sinn.ru

Kuakyio Bogy MOXHO IO COBOKYITHOCTH TIPU3HAKOB OMPENENUTh KaK JHHAMHYECKH
HecTaOMIIbHYIO (2CCOIMMPOBAHHYIO) CHCTEMY TIOIMMEPOIOI00HBIX acCOMaTOB BOJBL. Bona siBisiercst
MPAKTUYECKH CcaMoi JePEKTHON JKUIKOCThIO (InedeKThl yYnakoBKH, Nn- W p-AeeKThl U Jp.).
Jucconuanus BoJbl B OTOKAX, IIOPOXKAAOIAS N- ¥ P-Ae(EKThI, BISIETCS CIEICTBUEM KOJJICKTHBHBIX
3¢ dEeKTOB B3aUMOJICHCTBHSI M TIEPECTPOHKH ACCOIIMATOB BOJBI IIPH JUCCHUITAIINN SHEPTUN CHII BSI3KOTO
Tpenus. HeoOxomumass mns paspeiBa cBsisu H-OH  oHeprust nokammsyercst BCSKHUA pa3 B
HAaHOMAcCIITa0HOW O0NACTH CTPYKTYPHI KHUJIKOW BOJABL. B aeMeHTapHBIX akTax pacnasa oopa3yroTcs
ruzpaTupoBanHbie aToMbl Heaq u pagukansl *OHag, T.€. n- 1 p- nedeKTHBIE acCoUaThL.

[Iporekanne BOABI Yepe3 KaMMIULAPHI C MEHBIIMM JHAMETPOM OYyIeT COMpPOBOXKIATHCS
YBEITUYEHHEM CHIT BSI3KOTO TPEHHS M YCHIICHHEM €€ ucconranuu. [Ipu 3ToM e eKTHBIE acCOUaThI
N-THUNA BCJEJICTBHUE CHJIBHOM TOMSPU3YEMOCTH U IUDJIEKTPUYECKHX CBOWCTB YYBCTBUTENBHBI K
MEXaHMYECKHM BO3JICHCTBUSM Ha JKUJIKYIO BOLY — BSI3KOE TEUCHHE, KalMUIsipHbIe 3G QEKThI, yaap,
3BYK H T.1. B3anmogelictBue nedeKTOB C STHMH BO3JCHCTBUSMH YBEIWYHBACT UX TOABHIKHOCTD M
obJyeryaer MOHU3AIMIO N-eeKToB. TeM caMbIM, MPH MEXaHHUUYECKUX BO3JCHCTBUAX HA KUJKYIO BOIY
YBEITMYMBACTCS KaK KOHIEHTpalus Ae()EeKTHBIX aCcCOIMATOB, TaK M, COOTBETCTBEHHO, KOHIICHTPAIIHS
HMOHHBIX aCCOLIMATOB, OTBETCTBEHHAA 3a CTENEHb CTPYKTYPUPOBAHMS KUIKON BOABI. A CO CTPYKTYpOii
BOJBI CBsI3aHa KapTuHa ee ' PB cBeueHusl.

B mnpouecce moHM3anmMu n-IeeKTHBIX accOIMATOB BOJABI 00pa3yercsi TUApPaTHPOBAHHBIH
snektpon (Haq = H'aq + eaq ), KoTopelii MHUrpupyer 10 0e31e(eKTHBIM accoMaTaM BOJIBI
paznuuHoro pasmepa. Ilpu mpoTekaHuM BOABI uepe3 KamWULIPhl C MEHBIIMMHU JUaMeTpaMu
npeanonaraercss u3Menenue pH BoIBI B KHCIyI0 CTOPOHY 3a cueT obpasoBamus H'aq, mpu sToM
H3MEHseTCsl THTEHCUBHOCTh ['PB cBeueHust BObl, TOCKOJIBKY TaKasi BOJA JIErYe OTAAET 3JIEKTPOHBI.

Bce BhIIEn3nokeHHOE TMOCTYKUJIO OCHOBAaHUEM JUIA MPOBEPKH BBIABHHYTOW THIIOTE3BI U
n3mepenus pH u I'PB-xapakTepucTuk BOJbI, MPOMYIIEHHOW 4Yepe3 KalmWUIAphl pa3HOro AMAMETPA.
Crnenyer OTMETUTh TaKH€ HMHTEPECHbIE MEIUIIMHCKHE JaHHbIe, YTO KpPOBb YENOBEKa HMEEeT
crnabomenounyto peakiuio pH = 7,35-7,45, a pH moun = 5,0 — 7,0 y HOBOPOXKJCHHBIX H Y B3POCIBIX —
cpenusisi BenmumHa pH = 6,0. OpraHu3Mm uenoBeka MMeEET OOJBIIYIO YCTOWYMBOCTD M JIydIle
MIEPEHOCHT Ooliee TITyOOKHE COCTOSTHUS «3aKUCIICHHSI BHYTPEHHEW CPeibl» MITK alnj03a, HEKEMH JaKe
JITKHE COCTOSHHWS 3alllelayMBaHUs - ankauo3a. B Kucioi cpene opraHm3Ma He pPa3BHUBAIOTCA
MUKPOOPTaHU3MbI, AKTUBU3UPYIOTCS M padOTalOT KIETKH HMMYHHOW CHUCTEMBI, OOINbIIAs YacTh
(hepMeHTOB.

N3BecTHO, 4TO OCHOBHYIO YacTb KPOBM COCTaBJseT Boja. UMCIO KamWUIIPOB B OpraHH3ME
yenoBeka Maccoil 70 kr coctapisier okono 40 MUIUIMApAOB, a CyMMapHas IUIOMAh HX TOBEPXHOCTH —
1000 M*. B cocTOsHMM TOKOS (PyHKIMOHHpPYET JIHMIIb 4acTh KAIMILIAPOB (25 — 35 %), mosTomy
IIoMmAns (YHKIHOHUPYIOUIEH IOBEPXHOCTH OTKPHITBIX KaMMIUIAPOB cocTaBimser 250 — 350 .
[Mockonbky OOBEMHBI KpPOBOTOK Yepe3 KAaNHUAPBl TOT e, YTO W 4Yepe3 aopTy, a IUIomajb
TIOTNIEPEYHOTO ceueHus KanuuisipoB B 700 pa3 Oonblle, 4eM aopThl, TO COOTBETCTBEHHO JIMHCHHAS
CKOPOCTh KpOBOTOKA, paBHas nmpuMepHo 21 cm/c B aopTe, CHIKaercs B Kamuyuisipax J1o 0.3 em/c. Xots
00beM KpOBH B KalMLIAPHOM pycie HeOobiIoi (okoino 5 % obmiero odObeMa KpOBH), HHU3Kas
CKOPOCTh KPOBOTOKA B HUX 00€CIIeYnBaeT ONTUMAIILHBIN YPOBEHb OOMEHA.
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I'EOMETPUYECKHUE XAPAKTEPUCTHUKU COCYIUCTOI'O PYCIJIA YEJIOBEKA [Tkauenko
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B.U., 1984] *
Cocyn Huamerp, cm OO1ee yuciio Jnuna, cM

Aopta 1.6-3.2 1 80
BoJIbIIIe apTepyy 0.6—0.1 10° 40 - 20
ApTepHOIBI 0.1-0.02 10° 5-02
Kanumsapsr 0.0005 — 0.001 (5-10 mMxm) 10° 0.1
Benynbl, Majibie BEHbI 0.02-0.2 10° 0.2-1.0
Borblune BeHbl 0.5- 1.0 10° 10 - 30
[Tonbie BeHBI 2.0 2 50

B onbiTax wmcnonp3oBanach 4YMcTas Boja. [IpoTekanme o0ecreurBaloch CaMOTEKOM.
Hcnonw3oBanuck saepHbie  GuiabTpel ¢ mopamu S5, 1 um 0,4 MKM, W3TOTOBJICHHBIC U3
MOJMATHIICHTEpeTaIaTHON TUICHKH TOMIUHON 15-23 mkm. [lo- ¥ mocne mpoTekaHuss B BoJe
n3Mepsioch coaepkanre pH u nposoaunace auHamudeckas [’ PB-cremka B Teuenue 10 cexyH/.

[Tomyuennsle pe3ynbTaThl MOATBEPAMIN TEOPETHUECKHE MPEANONOKEeHNUs O CHIKeHHH pH
BO/BI TpU MpoTeKaHWu uepe3 Kamwunsipel Ha 0,1-0,3. Yem ToHbIIE Kamwuisip, TeM CHIIbHEE
orMeuaercs cHwxenue pH Bomel. ['PB-ananus Taxke mokasan, 4To B 0oJjiee TOHKHX Kaluyuisipax,
OoJTbIIIe TUIOIA (b 1 HHTCHCUBHOCTh CBEUCHUS BOJIBI.

Takum obOpaszom, Oojee qUCCONMUPOBAHHAS BOJIA, TPOMICAIAs Yepe3 Kanulispbl MEHBIIETO
JaMerpa UMeeT OBy HHTEHCUBHOCTH [ PB-cBeueHuss. DTUM MOXHO 00BSICHUTH cHUkeHue [ PB-
CBEUYCHHUSI 4YENOBEKAa MPH MHKPOLUUPKYISATOPHBIX HAPYIICHHUAX, OOYCIOBICHHBIX 3aMeIICHUEM
KpPOBOTOKA ¥ paclIMpeHreM KalIIIpHOTO pycia.

Cumwxkenne pH Boabl B Ooliee TOHKHX KaNMIUIAPax OOBSCHSIET TOT XOPOIIO HM3BECTHBIH B
MeIUIMHE (akT, MOYeMy OpraHM3M 4YellOBeKa JIydlle aJalTHpPOBaH K COCTOSHHUIO anuao3a M
IIEPEHOCHUT €TO.

Huamerp Yucno nop Ha 'S pH cpenn. pH — ApH
5 MKM 3010’ 6,63 6,51 0,1
1 MKM 210’ 6,64 6,42 0,2
0, 4 MkM 710’ 6,62 6,29 0,3
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JUATHOCTUKA CTEIIEHU PEAJIN3AITMU TBOPYECKOU
JHEPTUN

[Bopkuna H., [IBopkuH I'.
www.im-jaich.de/noah; psychosomatica2@yahoo.com.; Ten/daxc +371.7290172

Kaxnaprit u3 Hac HamenéH KaKUM-TO ONPEACIEHHBIM AapoM, TaJaHTOM, KOTOPBIM B TCUCHHE
KHU3HH YEIIOBEKY HEOOXOAMMO BBIPAa3UTh, pean3oBaTh. UTOOBI MBI CMOIJIH BOIUIOTHTH CBOH Jap B
JKU3Hb U PEAIM30BATh BCE CBOM MEYTHI, IPUPOJA KAKJIOI0 U3 HAC HAJIEIWIA OIPOMHBIM IIOTEHIIMAIOM
W, B NPUHIMIIE, Y KaXJOr0 eCTh BCE HEOOXOauMoe s camopeanu3anuu. Ho ecnu denoBeky Io
KaKUM-TO MPUYMHAM HE yIa&TCs BOIJIOTUTH B KU3HB CBOI Jap, MpUpOa ero KeCTOKO Hakas3biBaeT. 1
TOr/Ia TIOTEHIMAN, KOTOPBIA OBbUT JaH Jjisl caMopeaH3alldd, HauWHAaeT pa3pyllaTh KaK 30POBbE
YeloBeKa, TaK U BCIO €ro KU3Hb. M 10 3TOMY He ceKpeT, YTO OONBIIMHCTBO U3 HAC CTPaJacT Kak pas
HE OT HEJOCTaTKa, a OT M30bITKa HEpeaIM30BAHHOW dHEPruu. J[peBHUE MEIUKU YTBEPKAAIH, YTO
M30BITOK DHEPTHH YETIOBEKY BPEJICH, U Ja)Ke PaBHOCHJIEH SIIy B €ro opranm3me. Jlempeccus u Tpesora,
OTYasiHUE, W Pa3iUYHbIe TICHXOCOMATHYECKUEe 3a00JeBaHHUs CBHUJICTEIBCTBYIOT O TOM, YTO YENOBEK
mb0 He CyMell BOIUIOTHTH B JKM3Hb CBOM MEUTHI, JIMOO TpOcTO WX He mMmeeT. [lokaszarenmem ke
peanu3anuy CBOEr0 TBOPYECKOI'O IMOTEHIMANA SIBISIETCS IICHUXOJIOTMYECKOE 310pOBbE M TBOpUYECKas
akTUBHOCTh. COIJIaCHO YYEHHIO IPEeBHUX MEIWKOB, HAIM HJIEM U MEUTHl 3apoxaaiorcsa B Caxacpape
Yakpe, a 9TO 3HAYUT B 00JIaCTH MaKyIIKH TOJNIOBBI. DHEPTHUS K€, He0OXOqUMast JIJIsl Pean3aiiui dTHX
uzaed, Xxpanutcs B Mynajxape dakpe, pacrolioKeHHOW B HIDKHEHW YacTH Tena, B MaxXOBOW 00JacTH.
YenmoBek TBOPUT, CO3LAET, BEAET TBOPYECKUN IIOMCK, HO IPEXKIE 3TO CTPOUTENBCTBO JIOJKHO
MPOM3OUTH TIE-TO B €ro BOoOpakeHHH, B ero aymie. [Ipy 3TOM MO ero TOHKMM KaHajaM OT
Mynanxaps! k Caxacpape, CHU3Y BBEPX, JABIKETCS MOTOK MCUXHUYECKON 3HEPTruu, KOTOPYIO IpPEBHHUE
HasplBaJIM mpaHod. B Mynaaxape 3Ta IICMXWYECKas O3HEPTUs XpaHUTCI B TIpyoOoil ¢opme,
HEOUHMILEHHOW OT CBOEH MaTepuallbHOM M >KMBOTHOM Npuponsl. IIpoxonas mo TOHKMM KaHajaM, 3Ta
SHEprusi B Yakpax npeoOpasyercs W oumimaercsa. Ha myTu Kk cBoeil peanu3zanuu el HEoOXOAHMO
MPEOJI0IETh CEMb YaKp, KaKJas U3 KOTOPBIX, MOJOOHO (MILTPY, OUUIIACT IMCUXUYCCKYIO DHEPTHIO,
KpUCTaJUIM3UPYS €€ KauecTBa.

IIpumenenue I'PB kameppl [a€r BO3MOXKHOCTb, IIPU IOMOIIM PAa3JIMYHBIX IPOrPaMM,
HCCIEN0BATh B3aMMOJCHCTBUE TOHKUX KAaHAJIOB U YaKp, U MO3BOJSET OTCIECAUTh CTEIIEHb TBOPYECKON
aKTUBHOCTH, & TaK)Ke BBISIBUTH MPUYMHBI, OTPAaHUYMBAIOIINE WA OIOKUPYIOIINE TBOPUYECKUI Tpoliece
caMopealIn3alyy JIMYHOCTH.

Hccnenyss naHHyro aypy, MOXHO
3aKJTIOYHTH, YTO Y MY>KUMHBI U3-32 MHOKECTBA
OJIOKMPOBOK, TIPAKTHYECKH BO BCEX YaKpax,
OrpaHvyeH TBOPUYECKUN MpOoLIECC
camopeanmzaimi. OO 5TOM CBUIETENLCTBYET
neperpyska 1epeOpaibHON 30HbI U CKOIUICHUE
M30BITOYHOM PHEPIUU B O0JIACTH LIUTOBUIHON
JKEJIE3BI, COJIHEYHOI' O CIUIETEHUS u
MOYEINOJIOBON CUCTEMBI.
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IHEPTO-UH®OPMAIIMOHHAA MOAEJ/Ib U TEPMETNYECKUNE
ITPTHITAUIIbBI

Kopennas A.

IEV-monens co3mgana B koHIe 20-ro — nadane 21-ro Beka B Poccuu B MI'TY um.baymana.
Paccmorpenne B 3Tolt Momenu (pU3MYECKOro Bakyyma kKak Bcenponwukarorieii boxkecTBeHHON cpelibl
MO3BOJISIET MPENCTAaBUTh MHUP HE TOJBKO MAaTEepPHAIbHBIM, HO W JAyXOBHBIM. OCHOBHBIE MPOSBICHUS
VYuuBepcyma cormacHo IEV- mopenu: sHeprus-marepus u uHpopmaius-cosHanue. Wupopmanus
mojpasfesnsiercs Ha TpU THIA: MPOSBICHHAsA, HENposBIeHHas M oTpaxamomas. Hocurenem
HEMpOsBICHHONH MH(OPMAIUH SIBIISICTCSI KBAHTOBBIN BakyyM. I[IposiBieHHas nHpOpMaIHs onpeenseT
CTPYKTYPHO-CMBICIIOBOE pa3HOOOpa3ne CBOEro HOCHTENs - JHepruu-matepun.  OTpakarormas,
TBOpUecKas, HH(OpPMAaIHsI-CO3HAHNE HOCHT BEKTOPHBIH XapakTep. MHpopManmoHHO-dHEpTreTHIecKas
MOJIeTb JIEMOHCTPUPYET MHKIMYECKYI0 00panaeMocTh HHPOpMaIMH-3HEPTHH-MATEPUH B MIPOIIECCe
3BOMIOLMN BeenenHo, KoTopast OKa3bIBaeTcsi BOCIPOU3BOIUMON Ha CAMBIX PA3IUYHBIX YPOBHSIX.

YenoseuectBy B 20-0M Beke OBLIO TaHO Ha CBOEM OMBITE MPOYYBCTBOBATH JMANIA30H YHEPTUH
MatepuaibHoro mupa (E): oT saepHol sHEpreTHky, Ilie OKa3alhcCh pealM30BaHHBIMUA MOIIHOCTH OT
10"°-10%° Bt/ CM,2 JI0 HAXOMSIIUXCS Ha TPeesie YyBCTBUTECILHOCTH MPUOOPOB MOIIHOCTEH OHOIONIeH,
VICTIONB3yEMbIX B CEHCOPHOI IIPAKTHKE M, HATIPUMeEp, NPU aKyImyHKTYPHBIX Bosaeiictusax (107°-107
*Br/cm®). C apyroil CTOpOHBI, pa3BUTHE MH(OPMAIHOHHBIX TEXHONOTHIl MO3BOIMIO OIPEIEIATH
00béM mHpopMamuu (I) Kak CTPYKTYPHO-CMBICIOBOIO pPa3HOOOpasus (B OUT, GuT/cek, GHT/cM).
Cozaarens IEV—-momenu, npodeccop MI'TY um. baymana B.H. BomueHko ycTaHOBWI, YTO
BUTAILHOCTh  (’KM3HECTIOCOOHOCTB) V  CHUCTEMBI, YCIOBHO H3MepsieMasi Kak OTHOIIeHHE e&
nHpopmatuBHOCTH | K sHeprermuHoctd E, TmociemoBaTenbHO BO3pacTaeT MpH Mepexofie OT
MJIa3MEHHOT0 K JKUJIKOMY U TBEPAOMY COCTOSHHUIO BEIIECTBA U, Jajiee, OT KOCHBIX CHUCTEM K KUBBIM
CHCTeMaM — PacTUTEIbHOMY, )KMBOTHOMY M YEJIOBEYECKOMY LAPCTBaM IMPHUPOAbI. DHEPTUS CHUCTEM
MPH 3TOM YMEHbIIAeTCS THIEepOOIMYecKr, a WHPOPMAIMOHHAS HACHIIIEHHOCTh OOBEKTOB PacTET
nHeiHO. COOTBETCTBEHHO (POPMUPYETCS «CTpeNia >KU3HWY, TIOKa3bIBAIONIAsl, YTO Pa3BUTHE >KU3HU -
9TO HAKOIJICHHE Ka4yecTBa U 00bEMa HHPOPMAIH MTPU SKOHOMHH SHEPTHH.

Ha auarpamme ¢ xoopaumHatamu [-V momyuaem HaOop 00JiacTell BEIIECTBEHHOTO MHpa: OT
KOCHOM NpHpOAbI 10 4YesioBeKa, U MUp ToHkuil. B TOHKOM MHpe 3HEprusi CTPEMMUTCS K HYIIIO, a
nHpopmaius — K 6eckoHeuHocTH. O603Ha4aeM Touku Anbda u OMera yclOBHOTO Hayalla M KOHIIQ
TBopenus. Cornacio IEV-momenu, 3T0 0coOble TOYKH CHHTYJISIPHOCTH, B KOTOPBIX HEBO3MOXHO
ONpE/CNICHNE OCHOBHBIX  MapaMerpoB. IlepBas BerBb TBOpeHHMs, BETBb HOrpyxeHus Jlyxa B
Mareputo, — o AGCONIOTa, UCTOYHUKA CMBICTA, K TOUKE AJb()a — HaYajaa MUpa SHEPTUU U MATEPUU.
Bropas BerBp (Bocxoxaenus k [lyxy) — 3To pa3BUTHE MAaT€pPUU OT KOCHOT'O COCTOSTHUSI K CO3HAHMIO
yenoBeka, u janee, k Touke Omera. B Touke Anbda dHepruss BO3HHKAaeT Kak Obl W3 HUYETO,
MPOMCXONUT He4YTo Bpone bompmioro xjomka, B3pbIBa, MPOABISAIOTCS 3IJIEKTPOMAarHUTHOE,
TPaBUTALlMOHHOE W Jp. TOJs, YacTHIBL, 3aTeM (QOPMHUPYIOTCS BOIOPOAHBIC oOnaka, 3BE3NBI,
TaJIaKTUKY, TJIAHETHBIE CHUCTEMbI, BO3HMKaeT Xu3Hb. CTperaa BUTAJIbHOCTH COOTBETCTBYET POCTY
HErPHTPONMHUIHBIX TIPOIECCOB YIOPSIOYCHUS M B3aMMOJCHCTBUS — 3TO myTh JloOBH, JKusHwy,
cozupanusi, JloOpa. 30 MOXKHO OTOXKAECCTBUTH C SHTPOIMUIHBIMU MPOIECCAMH, MPUCYIIUMHU KOCHOU
MIpHUpOJIE.

B IEV-Moaenu HET IpOTUBOPEUYUs MEKY KUBOTBOPSILEH XPUCTHAHCKON, 330TEPUUECKOA U
(¢u3MUecKOl TpOoUIaMH, MPEACTABJAIONIMMH CIUHCTBO TPEX MuUpoB: AOcomtora, mupa Otia —
MPUYMHBl TBOpsmiell uaen, cmbicia Bcero Cymiero, mupa CriHa, Jloroca - sHeprum-marepuu, H
co3HaHMs-WHPOpMaIUK (KBAaHTOBOTO Bakyyma, 3¢upa) - Csitoro lyxa.

Co3HaHne B WIMPOKOM CMBICIIE — OTO CIOCOOHOCTh CHUCTEM K HH(pOPMAIOHHBIM
B3aMMOJICUCTBUAM. TBOpUeckoe co3HaHHME Kak Bbicmias (opma wmHpopmammu — Cesroid dyx -
sBisiercd Beenponukaromein boxkectsennol cpenoil. Ilpucymias atoil cpene, WM, TOBOPS SI3bIKOM
(U3NKH, KBAaHTOBOMY Bakyymy, HH(OpMAamHs COACPKUT IPOTpaMMy Ppa3BUTHs MaTepHH. Xaoc,
abcomrorHoe Huuto, cormacHo IEV- mozaenn, 310 nepBuyHbIi notok Co3HaHHS.

Mexnay MaTepranbHbIM U TOHKUM MUPaMHd (BUJUMON U HEBHIMMOW YaCThIO MPOSBIECHHOIO)
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mpeArnonaraeTcs MOAYNPO3pavyHbIi Ui CO3HAaHUS uenoBeka  Oapeep — 3epkano. Co3HaHue
MO/IpA3JIENsAeTCsl, KaK W3BECTHO, Ha IOJCO3HAHUE, AKTHMBHOE M, CBOWCTBEHHOE TOJIBKO YEJIOBEKY,
JIyXOBHOE CO3HaHHWE, WM cBepxco3HaHHe. (CBepxCcO3HaHHE CIOCOOHO MPOHHMKATh B TOHKHH MUD,
BCEJICHCKYIO MH(OPMAIIMOHHYIO Cpely, MPOCTPaHCTBO JlyXa MOCPEACTBOM TYHHEIBHOT'O 3(QeKTa.
UeMm BbINIE TyXOBHOCTh, TEM Ha 0OJiee BHICOKMX YPOBHSX PACIIOJIOKEHBI KaHAIbl OOIICHUS, TeM
o0beKTUBHEE TTONy4aeMas B Xo/ie o3apeHust nHpopmMaius. Ha HU3KoM ypoBHE CO3HaHUE NMPOHUKAET
JUIIb B HU3LIUKM, acTpaibHbIN TuiaH TOHKOro Mupa, M pe3yjibTaToOM MOTYT CTaTh «OECOBCKHE»
HABaXJECHUS, «mpenectu». TpaHcpopmupyeMoe axkTHBHBIM CO3HAHHEM B BEIIECTBEHHOM MHpE
MOJICO3HAHKE TPU Tepexone B mocMepTur B Mup Jlyxa oOoramiaer mocineqHuii. Ecaum  MOCTOSHHO
IIPOUCXOUT paclIMpEeHHe co3HaHus, Jlyxa, B IylIax JOJEH, TO BOSHUKAET BO3MOKHOCTh U3MEHEHUS
Tonkoro, uH(GpOPMAIMOHHOrO, IJlaHa C HoMomblo YenoBeka. B 3ToM cMbicie Aymu  MOH0OHBI
myenaaM, coOuparonM MEN B OOIIYI0 KOMUIKY. BakHO yriyOnsaTh CaMOOCO3HAHME, IOCTUTas
WHAMBUAYaIBHYIO IPOrpaMMy HaKOIUIEHHS OIbITa AyIIM B TeKyllel sku3Hu. [lo3HaBas camoro ceos,
YEIOBEK CIIOCOOCH BBIXOAWUTH Ha PE30HAHC C BHICOKMMH WH(OPMAIMOHHBIMH YpOBHSIMH, Ooiee
OpPTaHHU30BAaHHBIM CO3HAaHUEM TOHKOro MHpa M MPHUBHOCUTH €r0 3JEMEHTHl Ha 3eMJII0, TEM CaMbIM
MEH:ISl 3eMHBIE TIPOTPaMMBI.

MOXHO BHJIETh, UTO, B LIEJIOM, IIPEACTABICHHAsI MOJENIb BUTAJILHOCTH Y HUBEPCYMa OTPaKaeT
NeCTBUE CEMH OCHOBHBIX MPUHIMIOB MUpPO3OaHHs, H3APEBIEC U3BECTHBIX KaK IepPMETHUYECKHE.
[IposiBeHne  TpeTbero, MATOrO, IIECTOT0 M CEAbMOrO MPUHIUIIOB TE€PMETHU3Ma - JBIKEHUS-
BUOpAIMY, PUTMHUYHOCTH, NMPHUYMHHOCTH, JBOWCTBEHHOCTH (UepeZOBaHUS TEPHOIOB OTHOCHTEIBHO
CIOKOMHOT'0 pa3BUTHUSA M MOMEHTOB PE3KOro Iepexoja B TOYKAX CHUHTYJISIPHOCTH) OYEBHIIHO.
CormacHO  BKJIIOYEHHBIM B MOJAETh IMPEACTABICHUSAM O HOMOreHe3e (pa3BUTHUU 110 3aKOHY,
ornpenenéunomy Teopuom-IIpuponoit), HempepsiBHBIN (10 J[apBUHY) 3BOJIOIMOHHBIA IpoIecC B
npezenax sieiK HOMOTeHe3a Yepeyercsl ¢ Pe3KUMH M3MEHEHUSIMHU-TPaHCHOPMAITUSIME B 00JIACTIX
CHHTYJISIPHOCTH, HOCSIIUMH HH(POPMAIIMOHHO-IHEPTeTHYeCKH  xapakrep. UerBEPTHIA MPHHIUI
MIPOTUBOIIOIOKHOCTH MPOSABIISiETCS Ha YpoBHE Mupo3gaHus B HATMYUU JBYX B3aUMHO JTOTIOJTHSAIOIINX
Jpyr JApyra BeTBEH pa3BHTHS, B TCHACHIMSIX pocTa Oecropslika B KOCHBIX CHUCTEMaX, C OJHOM
CTOPOHBI, ¥ pocTa HWH(OPMAIMOHHONH HACBINIEHHOCTH, OpPTaHWU3aIlH, B3aMMOJCHCTBUS B JKUBBIX
cucreMax, ¢ JApyroi. Bce mATh BBIIIENEpPEUMCICHHBIX MPUHIMIOB paboTal0T KaKk Ha YpPOBHE
YHuBepcyma, Tak M Ha BCEX €ro IMOAYPOBHSX: B KaXA0W sUEHKE HOMOIE€HE3a, BKIII0Yas YeIOBeKa WU
KJIETKY, 4TO OTpakaeT JeHCTBHE BTOPOTO MPHHIMNIA — aHanorun: «Kak B MajgoM, Tak U B OOJNBIIOM,
YTO BBEPXY, TO U BHU3YY.

Hambonee BaxHbIM goctkeHnem IEV-momenn mnpencrapusiercs NIPU3HAHUE POJIH
nHdopMalur-co3HaHus Kak Bcenponukarwineii bokecTBeHHON cpembl. OTO - MOATBEPKICHHE
IIEpBOro npuHUMNa repmerusMa: «Bc€ ectb B pazyme Bcero, BCE €CTh MBICIbY. VI3BECTHBIN B Hayke
napagokc DiHmTeiHa-Ilogonsckoro-Po3ena (Teopema bemna) rimacur, 4To emquHass MHOTOYACTHIHAS
BOJTHOBasi (PYHKIIMSI CHCTEMBI MOXET MTHOBEHHO pearMpoBaTh Ha BO3JEHCTBHE Ha JIOOyI0 €€
KOMITOHEHTY. DTO 3HAYHT, YTO, €clH Kakas-To uHpopmanus (WIes, MbICIb, SMOIMS, JyIIeBHOE
JIBIDKEHHE) BO3HWUKAET Ha OJIHOM KOHIlE 3eMiu (uiau BceneHnHo#), oHa MOXKET OBITh BOCIPHHSTA Ha
JPYrOM KOHILE NP HAJIMYUU PE30HAHCHOW CTpYKTyphl. He mosTtomy jim Ha onpenenéHHbIX dTanax
Hay4HbIC OTKpPBITUS JENAIOTCSA MOYTH OJHOBPEMEHHO B Pa3HBIX TOYKAaX 3EMHOIO IlIapa, a POJIHbIE
HWHOTZIa Cpa3y y3HAIOT O MPOMCIIECTBUSIX APYT ¢ ApyroM? YUuéHble B HACTOSIIIEE BPEMsI HAXOJSIT BCE
Oornpllle  TIOATBEPXKICHUH CIOCOOHOCTH MBICIM MTHOBEHHO TIepelaBaThCI HA PACCTOSIHUE,
BO3/ICHiCTBOBaTh Ha (HU3MYECKHE W XHMHYECKHE IIPOIeCCHl Ha KBAaHTOBOM YpOBHE. MexaHH3M
PE30HAHCHOTO B3aWMOJICHCTBHSI MOXKHO TPaKTOBaTh KaK MPOSBIEHHE BBIOOpa, CBOOOJBI BOIH.
JleliCTBUTENLHO, YEIOBEK M3 MHOTHX HJICH BEIOUPAET U OCYIIECTBIISET OIHY B COOTBETCTBHU CO CBOUM
BHYTPEHHHM JIyIIEBHBIM HACTPOEM.

IIpuBHECEHHE B CHCTEMY HAy4dHBIX NIPEIACTABICHHI O MHMpE ApeBHeEWIIero npuHuuna «Bcé
€CThb B Pa3yMe BCEr0, BCE €CTh MBICIB» 3aBEpUIACT NPU3HAHUE YUYEHBIMH CEMHU T'€PMETUUECKUX
NPUHIUIOB ~ Mupo3iaHusi: pa3yma, aHAJOTHH, JIBUKECHUS-BHOpAIMH, TPOTHBOIOIOXKHOCTH,
PUTMHYHOCTH, IPUYUHHOCTH U JABOMCTBEHHOCTH (UepeAOBaHMUs MIEPHOI0B OTHOCUTEIHHO CITIOKOWHOTO
pa3BUTUS M Pe3KOro M3MeHeHus cocTosgHus). lllecTp mociaenHUX  MPOSBIEHBI B CIHPATBHOM
XapakTtepe OONBIIMHCTBA, KaK YK€ OOIIENPU3HAHO HAyYHOH MBICIBIO, 3aKOHOMEPHOCTEH B HaIleM
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BpAILAOLIEMCS] MUDPE.

CxeMaTHUYECKH CeMb MPUHIIMIIOB OTPAXKAIOTC (POPMUPYIOIIUM  CITHPAIIb PA3BUTHUSI CO3HAHUS
(aBomroniu Muposnanus, (HopM MaTEPUH U T. JI.) KOHYCOM, 00pa3yrIIMMCS B CHJIY MEPEeMEIICHHUs
TOYEK CHHTYISIpHOCTU Anb(pa n OMera (Onmarogapsi MpUpamIcHUI0 CO3HAHMS C BUTKA Ha BUTOK) BJOIb
ocu Jlyxa. EcTecTBeHHO, MMEIOT MECTO KaK J3Talbl PAacKpyYMBaHUS CIHUpajieid, TaKk U ITalbl UX
CKpy4YHBaHUs. BUXpeBoil 1 BOPOHKOOOpa3HBIA KOHYCHI MPH B3aWMOJICHCTBHH 00pa3yloT B CEUCHHH
pom0, 3Be3ny JlaBuma, wWiIM  KOCOM KpecT. OTH (QUIYpbl HEmapoM SBISIOTCS U3JpEBIe
pacnpocTpaHeHHBIMH CaKpaJbHBIMH CHUMBOJIAaMU. BCIIOMHHM, YTO cHUpajgbHBbIE TaTaKTHKH, MPSIIKa
Kak CHMBOJ BCENICHHBIX, JICTAIONIME Tapeikd HWMEIOT BHJ nedopMupoBaHHOro pomba, a B
330TePUUECKOM JuTepaType 3Be3na JlaBuma oOo3Hauaer B3ammoneiictBue Jlyxa u MatTepuu, WM
IBYX 0Opa3oBaHM (HapuMep, BCEICHHBIX ), HAXOJSIINXCS Ha Pa3HBIX YPOBHSIX pa3BUTHs. JlBe BETBU
pasBUTHSA, O KOTOPHIX TOBOPWUJIOCH  BBINIE, (POPMUPYIOT OAWH BUTOK chupanu. llepas BeTBb
aHaJIOTMYHA TpaBOMY MH(GOPMAIIMOHHOMY TONyIIapHio Mo3ra BeenenHoii, mHTYynuy, Bepsl B OTIIa,
a BTOpas — JIEBOMY, Jorudeckomy, chepe Jloroca, martepun-sHepruu, (HOpMUPYIOIICH CcO3HAHHE.
BoszHukaer aHanorus ¢ mpaBbIM U JIEBBIM MOMYIIAPUSAMH MO3Ta YeJIOBeKa.

Ha muockocTn cxemy pas3BUTHS CO3HAHHS YCIOBHO MOXKHO TPEACTaBUTh B BUJE Kpyra,
pa3nenéHHoro KpecToM Ha 4eTblpe dacTu. JleBas 4acTh Kpyra COOTBETCTBYET OTHOCHUTEIBHO
MaCCUBHBIM, HEMPOABIEHHBIM IpolieccaM (BAOXYy bpamer), mpaBast — akTUBHBIM, nposiBlieHHBIM (Ero
BBIIOXY). BrnceiBaeM 3HaKM «HMHB» M «IH», CTaBsl CHMBOJIBI 3apOJBIIIEH MPOTHUBOMOIOKHBIX MO
XapakTepy IpOIECCOB Ha BepTUKanbHOW uepre. OHM OTBEYAIOT, TaKMUM O00pa3oM, TOYKaM
cunryinspHoctd Anbdpa n Omera. B macmrabax MuposgaHusi BEpXHSS YacTh JIEBOTO MOIYKpyra
orBevyaeT AOCOJIOTY, — UCTOUHUKY TBOpsIIed MBbICIH, B MaciiTabax 4eloOBEKa Ha CEPEAMHE JICBOU
TOPU30HTAIBHONM YacTH KpecTa MOYKHO 0003HAYUTh TOUKY 3a4aThsi. HIKHsISL 4acTh JIEBOTO MOyKpyTra
COOTBETCTBYET KOHIICHTPAallMM WH(QOPMAIUA W TOTEHI[MABHOM SHEPTHH B 3apobllIax OyayIIux
BceneHHbIX (BHYTPHYTPOOHOMY pa3BUTHIO IUT0na). B Touke Asbda, COOTHOCAIICHCS ¢ MOTYKPYroM
«UHBY» U PACTOIOKEHHON B cepelrHe HIKHEH YacTH BEPTUKAIH, IPOMCXOAUT Nepexol HHPOpMaIuK
B DHEPTHI0, CO3AaETCs MPOCTPAHCTBO, BPEMS U CBET - BO3HUKAIOT IIPOIECCHI M3MyYeHHsI. DTO MOMEHT
BO3HHUKHOBEHHSI BceneHHbIX, a Ha ypoBHE YeloBeKa — ero poxkaeHue. Pa3BuTue 10 poxkIeHUs Ha BCeX
YpOBHSAX NPOUCXOAUT B TemMHOTe. Ilpu mpoxome >XKU3HEHHOW BOJHBI MO HIDKHEH dYacTH MpPaBOro
MOJTyKpyra TBOPUTCS BUIUMBIA MHp - KOCHas, 3aTeM >kKMBasi Marepus (BpeMs 3eMHOU KHU3HHU,
pa3BuTHS W pabOTHl aKTHBHOTO CO3HAHHS). BepxHssi uyacTh MpPaBOro IMONYKpyra COOTBETCTBYET
HaKOIUICHUIO U 00paboTKe, aHaIM3y HH(pOpMaluH, OOpeTéHHOW Ha aKTMBHOM JTame myTéM e
pacTBOpPEHHUS] M TIepepaCIpeNiesieHHs, 3TO TOXKE MHUpP MPOSBIECHHbIA, HO HeBUAMMBIM. Ha rpanuie
HIDKHEH W BEpXHEW MpaBbIX YeTBepTeH Kpyra HaxXOMUTCS Todka cMmepTtd. Omera, Haxopdmascs Ha
cepenHe BEpXHEW 4YacTH BEPTHUKAIM - TOYKA KOHIIEHTPAIMM CHHTE3MPOBAHHOW HH(OpMAIMK B
MBICIL - COOTHOCHUTCS C MOJNIYKPYTOM <GiH». TakuM 00pa3oM, COCTOSHHE KOHI[eHTpaiuu Jlyxa
MPOTUBOCTOHUT COCTOSHUIO KOHIIGHTPAaIMd MaTepyu, a COCTOSHHE KOHIIEHTpAllM  WHQPOpPMaIUH —
COCTOSIHMIO KOHIIGHTpaIliM SHepruu. BwmecTe ¢ TeM KaXJ0€ COCTOSIHHE SIBISETCS CIIEICTBHEM
npeapiaymero. MoxxHo BooOpasuth, uto Anbda u OMera - 3TO HEHTPHl JIBYX TMPOTHBOMOJIOKHO
HaNpaBJICHHBIX BUXpel. X coeMHeHne B IIEHTpEe Kpyra GopMUpyeT GUrypy BOCbMEPKH.

Kak mpr BuanmM, IEV-Monmens mo3BojsieT pacKiIaibplBaTh IEIOCTHBIC MPOIECCHl HA YEThIpE
€CTECTBCHHBIX JTala HE3aBUCHMMO OT Maciiraba sBleHWs. B ocHoBe derBepuilbl — Tpouna:
XKHUBOTBOPAIIast MBICITb, THPOPMAIHI-CO3HAHUE W DHEPTUS-MaTepHsi. BCmoMHUM, 4TO 330TeprUecKas
¢dopmyna BeenenHoii - TerparpaMMaToOH — COJIEPIKUT YeThIpe OYKBHI OoxkecTBeHHOro nmenu (IHVH),
I7ie TIepBasi COOTBETCTBYET MYXCKOMY aKTUBHOMY Hauaily, BTOpas - )KEHCKOMY ITaCCUBHOMY, TPETbA
OTBEUACT BHEIIHEMY pe3yJbTaTy WX B3aWMOJICUCTBUS, CO3JaHHUIO pealbHbIX (HOpM, a ueTBEpTas,
o0o3HavaromIasi pe3yibTaT U3MEHEHHsI Ha BHYTPEHHEM YPOBHE U 3aKJIaJbIBAIOIIasl CeMs JUIS MePeXo
K HOBOMY 3TaIly, TOBTOPSIET BTOPYIO.

MOXHO MPENCTaBUTh, YTO HENPOSIBICHHASI HHPOPMAIHS - 3TO MOTEHIIMATBHBIE BO3MOKHOCTH
Pa3BUTHS CUCTEM, 3aJI0)KEHHBIE B MPEABIAYIIEM [IUKIIe pa3BUTHs. [ yenoBeka — 3To mporpaMmMa Ha
ocHoBe Mckpel boxkueli, u crocoOHOCTH, HapaOOTaHHBIC B MPOILIBIX BOILIOMICHUSX. Hacrosiee —
3TO MPOSIBIICHHE HH()OPMAIMH MTOTEHIIMAIOB, 3aJI0KEHHBIX B [IpONIIOM, YTO IPOUCXOAUT B IIpoOIIecCe
TBOPYECKOI'0 PACKPBITHUA CO3HAHMS YEIOBEYECTBA M KOHKPETHOM JIMYHOCTH, U TBOpeHue MEbICibIo
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Bynymero. Bbynymee nusuinnszanuu cospaérces B Hacrosimem TBopueckold MBICIBIO YEIOBEYECTBA.
[Mono6HBIM ke 00pa3oM YeoBEK 3aKIIaIbIBACT OCHOBY CIICAYIOIIETrO BOTLTOMICHHUSI.

Takum oOpa3om, B H”HPOPMAIIMOHHO-DHEPTETHUECKOW MOJIENH Hiest PUHATBHON 3CXaTOJIOTHH
yCTymaeT MEeCTO HJiee HOBOTO JyXOBHOTO BHTKa pa3BUTHA >KU3HH, CO3HAHHUA, yeloBedecTBa. /[Be
THICAYHU JIET Ha3aJl XpUCTHAHCTBO yKasano myTh boroudenoseuectBa. Mucycom Xpucrom ckazaHo: «1
ecmb IlyTh, MctiHa u JKuzHb». Anokaiurcuc — HEe KOHEI[ CBeTa, a IOABEACHHE UTOrOB Pa3BUTHA
4enoBedecTBa, cOOp ypoKasi, OTACIeHHE CeMsSH OT IUIeBEN M rmepexoj ¢ nmomomnipio YenoBeka Ha
HOBBII 3TAIl PBOJIIOIMH.

CornacHo WHGOPMAIMOHHO-YHEPTETHYECKOW MOJIEIM HOMOTEHE3a, YHHBEPCYM INpPEACTaéT
nepes; HaMHU IEMOCTHBIM, Pa3yMHBIM, KHBBIM, OpPraHM3MOM, rie YemoBek urpaer BaxkHyi0 poib. C
omHoit croponbl, IEV-Momens ocHOBaHa Ha HOBEHIIMX HAYYHBIX JOCTIDKCHHUSIX B O00JACTIX
WH(POPMAITMOHHBIX TEXHOJOTWH, KBAaHTOBOW MEXaHUKH, SJIEPHOW HSHEPreTHKH, padoTax (QHU3MKOB-
TeopeTukoB. C Apyroil CTOpOHBI, OHA corjacyeTcsl C APEBHEHIIMMU MPeCTaBICHUSIMHU YeIOBEYECTBA
0 Mupo3nanuu. B Monenu Hanuiock Mecto it boxxectBenHoi Tpowunbl, Jloroca, AGcomtoTa, ToUeK
Anmbpa m Owmera. CornacoBaHnme Hay4YHBIX W J30TEPUUYECCKUAX MPEACTABICHUN  sIBISETCS
HE00XOAMMOH MPUHAJISKHOCTHIO HOBOM CHCTEMBI IIEHHOCTEH, OTBEUAIOIICH TPEThEMY ThICAYCTICTHIO.
[IpuBenimast 4yenoBe4ecTBO K HPABCTBEHHOMY M 3KOJIOTMYECKOMY KpHU3HCY TMapagurMa IpuMata
MaTepuaIbHOI0 HaJ TYXOBHBIM, yCTyNaeT MECTO MpEeACTaBIeHHSM o Benyuied pomu Co3HaHUS B
SBOMIONMKM ~ Mupo3manusi ¥ OCO3HAHHOM OTBercTBeHHOCTH Yenmomeka mepen JKusHbpio, 3eMiéid,
Bcenennoi.

ITPUMEHEHHWE METOZA I'PB B UCCJIEJOBAHUN
TOHKOMATEPUAJIbBHBIX ITPOIIECCOB B IYXOBHOU
IIC1X0/I0Irnmmn

KopobettHuKoB A.A.

HHUI] [Tyxosnvix u snepeounghopmayuonnvix mexwonrocuti « BO3POKIJEHUE» 2. Mockea
magistr234@tochka.ru ; feodor 4@hotmail.com

PasBuTtHe Meronma rasopaspsnHOW BH3yadHm3aluu mo meroxy cymnpyroB Kupaman (I'PB)
MO3BOJIMJIO, 3a CYET HapaOOTKU CTAaTHCTUYECKOrO MaTepHhajia COOTHECTH OCHOBHBIC YaCTOTHI
M3IydyeHUs] OHOJOrMYeCKH AaKTUBHBIX TOYEK C TOHKOMATEpPHAJIbHBIMH TelaMu ( IO JApEBHEH
BOCTOYHOH KiaccupUKanmu). A TakKe COOTHECTH OTIelbHBIE HE3aBHCHMBIC CTPYKTYpHI B aype
YEJIOBEKa C Pa3IMYHBIMU THUNAMHU CYIIHOCTEM JAYXOBHOIO MHpA: JEMOHMYECKHMH CTPYKTYpamH,
ayTocUMOMOHTaMH, (PaHTOMOCMMOWOHTAMH, TIOpYEH, Crja30M, IMPOKIATHEM, HCKYCCTBEHHBIMU
JHEPIeTUYCCKUMH 00bEKTaMH BHE3EMHOI'O IIPOMCXOXKACHUS.

Hcnonw3oBanue meroma ['PB mo3BoiMIIO BBISIBUTH OCOOEHHOCTH pPa3iHYHBIX METOIOB
JlyXOBHOTO M JKCTPACEHCOPHOT'O BO3NEHCTBUS Ha denoBeka. OCYIECTBUTh KOHTPOJIb U KOPPEKIIUIO
NPOBOAUMBIX JIEUCTBUM, a TaKKE ONPEAENUTh JEMCTBEHHOCTh BO3JECHCTBUS Ha MNAIMEHTOB IpHU
Pa3IMYHBIX MATOJOTHMsIX TaKWx ammapaToB kak, «O0epoH», «AuR-Um» M OuHaypalbHbIX PUTMOB,
pa3paboTaHHbIX HHCTUTYTOM Monpo USA.

3akJ0uenue

1. PaspaboTka kmaccu(pUKalMOHHON TaOJIMI[bI TOHKOMATEPHAIBHBIX OOBEKTOB B TOHKHX Tellax
4eoBeKa.

2. AHanu3  BO3ACWCTBUS HAa  YENOBEYECKMH  OpPTaHM3M  pPa3lUYHbIX  JyXOBHBIX M|
SHEProMH(OPMAIMOHHBIX METOJIOB.

Jluteparypa

1. Kopotkos K. I'. Ocnossl 'PB 6uosnexrporpaguu. ®I'YII "Texnuueckas kuaura",2001 r.
2. Kopotkos K.I'. CBet nocie >ku3HU.
3. KoznoB B., MaiikoB B. OcHoBBI TpaHCIIepcoHaIbHOM ncuxonoruu. M., 2000
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BPEMA 11 COBEPIIIEHCTBOBAHMWE ®OPMbI 2 KN3HUN

*IlerpoB H.B., **TperpsaskoB M.M.
* e Ilywikun, ** 2.l poono. Pecnybnuxa Benapyce.

The electric field fills the process of life by strengt The magnetic field provide the reosonable make use
of the electric Tugether they are form the waves of the evolution of the life in the Universe -SVETOMBR-
(Light-Magnetic-Biologic Rhythm) Every wave distribute the perfect form of the life The all distances in the
micro- and in the macro universes measure in these rhythmes

DJIEKTpUYECKOE I10JIe HAIMOJIHSACT IMPOIECC *KU3HU CUIIOH. MarHuTHoe mmojie oOecreYrBacT
pa3yMHOE HCIIONB30BAHUE 3JCKTPUUYCCKON SHEpruu. Bmecte oHM (OPMUPYIOT BOJIHBI DBOJIOIUHU
xu3nu  Bo Bcenennoit-CBETOMBPBI-(cBero-maruuTo-0Ononoruueckue putmbl).Kakaas BosiaHa
BBIIaéT COBEPIICHHYIO (pOpMy KH3HH. BCe pacCTOAHUSA B MUKPO- U MaKpOMHpPaX U3MEPSIOTCS B STHUX
pUTMAaXx.

Berynnenue.

B »5m0xy OCBOEGHHMSI KOCMHUYECKOTO IIPOCTPAHCTBA C MCIIOJB30BAHUEM TEXHOJIOTMH Ha
MOJICKYJISIPHOM YpPOBHE BeIiecTBa (HAHOTEXHOJOTHHU), JIOJEH BOJHYET TJIaBHOE - YTO JKE€ TaKoe
*Ku3Hb? He mMes BO3MOXXHOCTH OTBETHTh HAa BONPOC O TPOUCXOXKICHUHM XU3HH U3 «KOCHOTO»
BEIIIECTBA, COBpEMEHHasi OMOJIOTHS M (PU3UKA OKA3aJUCh B TPYAHOM IOJIOXKCHHH, IBITAsICh YBS3aTh
MHO)XECTBO CTATUCTHYECKUX NaHHBIX B CTPOMHYIO KapTHHY MHpa B3aHMMO3aBHUCHMBIX COOBITHH H
sBiieHU. Pu3nka opUIMATIBLHO OTKa3ajdach OT OOBSICHEHHUS JKUBOTO BEIIECTBA « B CHJIy OIPOMHOTO
KonmuuecTBa nHpopmaiumn». Eciiu ke paccMaTpuBaTh KM3HL BO BeeleHHON Kak eUHBIN MPOIecc co
BCEMHU MPUHIMITHATIEHBEIMU BOIIPOCAMH €€ TIPOSBICHUS Ha BCEX YPOBHIX MaTepHU, TO OOIBITUHCTBO
BOIPOCOB OTHAJaeT caMO COOOM, M MOTOK MPEBPAIICHUIH MaTeprK 00peTaeT YepThl HANPABICHHOTO U
OCMBICTIEHHOTO JeiicTBus. CTAaHOBUTCS TOHATHOM cama IIeNb Pa3BHTHS 4YEIOBEKa, a TaKXKE TO, UTO
YacTO CTaJu Ha3bIBaTh «IYXOBHBIM COBEpILEHCTBOBaHHEM». IlombITaeMcsl pacKpbiTh CyTh MOHSATHUN
«BPEMEHM» U «COBEPIIICHCTBOBAHUY, HCXO U3 MpezAcTaBiieHus O01ero 3akoHa pa3BUTHS JKU3HH —
3aKOHAa pa3BUTHUS pa3yMm

1. Bpems.

B ocHOBe cCylllecTBOBaHMS KU3HHU JIOKUT «3apOABIIDY HJIU CEeMs, KKOHCUHBIA (hparMeHT»,
3apOJIbIICBast KJIeTKa, OJHUM CJIOBOM, — «COBEpIlIeHHas (hopMay, KOTopas CTajla TAKOH 0 UCTCUCHHUH
OMpENETIEHHOr0 BpEMEHU — LIMKJIa npeBpalieHuid. [loaToMy BpeMs Kak Mepuojl €CTh XapaKTepHUCTHKa
JUIUTENBHOCTH WM MPOJOAKUTEIBHOCTH Tpollecca MpeBpalleHus MPUYMHBI B CIIEJCTBUE, UTOrOBast
(¢opMa KOTOPOI0 CTAaHOBUTCS NPUYMHON HOBOIO IEpHOja MpeBpalleHus. Bpems kak TakoBoe 0e3
KaKUX-TH00 MpeBpallleHHil He CYIIEeCTBYET, M MMO3TOMY €ro He CTOUT pacCMaTPUBATh KaK HEKOTOPYIO
a0CTPaKTHYIO MATEMAaTUYCCKYIO BETHUUHY.

Ilepuoanueckue mpeBpalleHus] WIK BOJIHBI SBOJIOLMHU JKU3HU CIENYIOT OJHU 3a JPYTUMHU B
CTPOTOH TOCIEIOBATEILHOCTH, M MOKa HE 3aKOHYWTCS ONWH LHUKI, Opyroil He HauHercs. Ilouemy?
KaxxnoMy Bumy mpempaineHuil TpeOyercs cBos (opMa SHEPrMM B cpene OOMTaHHUs, M IOKa 3Ta
SHEPrusl CyUIECTBYET M €CTh BO3MOXKHOCTh €€ M3BJICUEHUS JJIsI BHYTPEHHEr0 WJIM WHIMBUAYaJIbHOTO
CYIIECTBOBAHUS KOHKPETHON 0COOHU, MPOUCXOIUT MPOIECC X pa3BUTHA. [103TOMY 3BOJIOIUIO JKU3HH
CIIeIyeT pacCMaTpUBaTh KaK JIBOMHOM MPOIIECC: COBEPIICHCTBOBaHKE (DOPMbI MATEPHUH ITPOUCXOIHUT 32
cYeT M30MpPaTeNbHOrO MOTPEOJCHUST KOHKPETHOTO BH/Ia SHEPTHH, 3a CUCT YEro BHJIOM3MEHSCTCS caMa
cpena obutaHus. BOT modyeMy KOHKPETHBIM LHKI IPEBPAIICHHUH MMEET CBOI JIUTEIBHOCTh, CBOE
BpeMs CYIIIECTBOBAHMS ¥ Pa3BUTHS KOHKPETHOro BHja Marepur. OIHOBPEMEHHO BUIOM3MEHSIOTCS
MaTepHaibHble ()OPMBI M SHEPTHS MOJS KHU3HU 3THX QopM. PazHooOpasue ¢popm mMatepuu BBI3BAHO
pa3HoOOpa3veM BHUJOB SHEPrHH, >KU3HEHHO HEOOXOMUMBIX 3TUM (OpMaM H3JIyYCHUU, KOTOpBIC
OIIYIIAIOTCS YYBCTBUTEIBbHOW 000710uk0ii 3ToH (opmbl. OTCIOa BBITEKAeT OTBET Ha OYCHB
BOJIHYIOIIMH BCEX HCCIIEIOBATEICH BOIPOC 00 aCMMMETPUU MPOCTPAHCTBA JKU3HH, O XUPAJbHOCTH
OMOJIOTMYECKUX U KPUCTAUIMYCCKUX (POPM JKU3HH.

B sBieHMSX JKU3HH, 4YTOOBI WX TIOHATh, HAJI0 OTOWTH OT aOCTPAaKTHBIX IOHSATHUH,
MTOIMEHSIOIINX M 3aIyThIBAIOIINX MTPEACTABICHUE O PEabHBIX COOBITUSX: HAJIO BUJICTh PEalibHBIN X0/
mpoiiecca XoTs Obl B 001MX YepTax. Hampumep, B cpeie, 3anonHeHHOW (POTOHAMH, JODKHO HA4aThCs
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JIBYDKEHHE, YTOObI BO3HHK PEryIUpPYIONIMH NPUHIMIL, KOTOPBIH OyJeT 3aHMMAaThCsl OpraHu3aluei
3TOTO JIBMOKEHHS, MPHBOJAS €ro B YIHOPSJOYCHHOE COCTOSHHE, YTO CO3/IaCT HOBBIE (OPMBI H3
MHOXeCTBa ()OTOHOB — DIIEKTPOMAarHUTHBIC BOJHBI B IIMPOKOM accOpTUMeHTe. B HabmonaeMoii HaMu
BceneHHOM TakMM — OpPraHU3YIOIIMM TPUHIMIIOM SIBJISETCS CaM  CIIOCO0 B3aMMOJCHCTBUS —
ANEKTPOMATHUTHBIN, KOO TOTBKO OH CIIOCOOEH (POPMHUPOBATH CTPYKTYPHBIE (POPMBI TAMSATH KaK OIBIT
BCEX MPOIUIBIX JEWCTBHH M KaK OCHOBY JUIS TOTO, YTOOBI OCYIIECTBUTH CIEAYIONIMK IIar WiIn
JeficTBHE.

DnekTpuyeckoe Moie MoOyxkaaeT 3apsHKeHHbIE Tena K IEpeMENIeHUI0, K JIBUKCHUIO, a
MarHuTHOE TIOJI€ PEryJIupyeT ABHXKEHHS M pa3HooOpa3HbIe NEHCTBUS AJIEKTPHUUYECKOTrO mois. B
MPOCTPAHCTBE ATH JIBOC OYEHb TOYHO M'EOMETPHUYECKH 3a(UKCHPOBAHBI JAPYr OTHOCHTEIBLHO JIPyra —
Mo MpsAMBIM yriioM. lIpomomKuTenbHOCTh, BO BpeMs KOTOPOH MarHHUTHOE TOJ€ JOBOAUT [0
COBEpILIEHCTBA JBHKEHUE JJIEKTPUYECKOTO OIS U ONpEeesIeT IepHUo U BPEMS COBEPIIICHCTBOBAHUS,
BpeMsl TMpeBpalleHrsa. B 3TOM COCTOSHHHM 3JIEKTPHYECKOE MOoJie MpeBpaliaercs B MarHUTHOE, B
3aMKHYTBIE CHUJIOBBIE JIMHHM MarHuTHoOro mnond. [loaToMy anekTpudeckoe mojie HaroiHSAeT Mpolecc
KHU3HH CUJION (PHEprueil muTaHus), a MarHUTHOE TMoje 00ECIeunBaeT pa3yMHOE WX HCIIOIb30BaHUE
npu TBopeHUH. [Ipu B3amMoaeHCTBHM pa3IHUYHBIX Tel, OOBEKTOB M WX TMOJEH IepBOHAYAIHHO
B3aMMOJICHCTBYIOT WX MAarHUTHbIE COCTaBJSAIOIIME, M, B CIlyda€ WX BCTPEYHOro JeHCTBUA
(mpoTrBOdazHOE COCTOSHUE, BpallleHHE B Pa3HbIE CTOPOHBI), TPOUCXOAUT MEPECOCINHEHIE BHEITHUX
CIJIOBBIX JIMHHM, WM, KOpPOY€ TOBOpSA, CTHIKOBKA TOJEeH. A TIOCKOIBKY HUX JJIEKTPHUECKHE
COCTaBJISIOIINE BCETAa PACIONIOXKEHBI MO/ MPSAMBIM yIJIOM, TO MEXIY TeJaMH HAaYHETCs MepeKadka
JMEKTPUYECKOl JHEPrUM OT OJHOT0 K JApyroMy (oT YduTens K YYEHHKY, OT HCTOYHHKA K
MOTPEOHTEITIO).

B kaxmoii HOBOH BONHE JBONIONWW >KU3HH YBEIMYMBACTCS KOJIMYECTBO WH(pOpPMAIUH,
KOTOPYI0 HEO0OXOAMMO HM3y4HTh, IO3HATh W 00pabOTaTh TakKMM OOpa3oM, 4TOOBI W3BJICYb W3 HEe
HEOOXOJMMOE M HYXXHOE JJIs BCEX TeX, KTO BO MHOXECTBE CBOEM OOBEJAWHWINCH B OJHY
WHIUBUAYaTbHOCTh. [l03TOMY, WeM nanibpliie MBI OT Hauyada 3BONIONHMH, TEM 3HAYUTEIBHO JOJNBIIE
MPOAOIDKAETCS LMKI IIPEBpAIIEHUs] OT UCXOTHOT'0 COCTOSIHHS JI0 TApMOHMYHOTO, coBepiieHHoro. Ho
MOCKOJIBKY MPOIIECC pOCTa M3 CEMEHH, KOTOpoe chOpMHUPOBAIIOCH B MpPEIbLAYIIEH BOJHE, B HOBOM
BOITHE MTOBTOPSIET Bce (ha3bl KU3HEHHBIX MPEBPAIICHUI BCEX UCXOHBIX BOJIH B YCKOPEHHOM TeMIIE, TO
KHU3Hb B HOBOH (hOpME CTAHOBUTCS CTPOTO COTIACOBAHHOMN C JUTUTEIBHOCTBIO MIEPHOJIa caMOi MepBOit
BOJIHBI JKU3HHU. [lo3TOMy 3a €IUHHIlY BpPEMEHHM B HACTOSIEE BpeMsl B3ST CTaOMIILHBIA IEpUOJ
MpeBpalIeHuii, KOTOpble MPOUCcXoaaT B aToMe ne3us 133. Dror mepuon oxmaTsiBaeT 9.192.631.770
KoleOaHui B CEKYH/TY, B IPOIIECCE KOTOPBIX M3ITyYaeTCs JIEKTPOMArHUTHASI SHEPTHS.

Cam mo cebe KakIbplii 4YeNOBEK BHYTpPeHHE C(OpMHUPOBaH M3 CTPOrOW HepapXUUecKon
CTPYKTYPBl COBEpIICHHBIX (HOpM, MOITOMY BCS BHYTPCHHSS (PH3MONOTHA OCYIIECTBISACTCS B
aBTOMAaTHYECKOM pPEXHME IO MaMAITH HAKOIUIEHHOT'O OIBITa >KM3HHM BO BCEX MPEABITYLINX LHKIaX
pa3BUTHSA, M UEIOBEK OCO3HAHHO HE BMEUIMBAeTCs B OTOT HaJTaXEHHBI mporecc. bymaydn
COBEpIICHHBIM BHYTPCHHE YENIOBEK HECOBEPIIEHEH B OOIICHUHM ¢ cebe MOMOOHBIMH U CO CpeloH
oburtaHus, OO OH HAXOMUTCS B HOBOM IMKIJIC Pa3BUTHS, B HOBOM BOJHE SBOIIOIUH KU3HH, KOTOpas
eIl IPOIOIDKACTCA.

[TockonbKy ATUTENBFHOCTH MIPEBPAIIEHN MOKHO Ha KAKOM-TO 3Talle ciierka KOppeKTHPOBaTh,
HaIllpuMeEp, B OIBITAX 110 TEHHOM MH)XXEHEPUHU, B MOrMYECKON MPAKTUKE U T.I., TO CO3JAETCS JOKHOE
MIPEJCTaBIIEHHE O BO3MOXHOCTH BIHATh Ha TMPOJODKUTENBHOCTh YeloBeuecKoil ku3Hu. U
Jemapeuyeckuii COH, Ka3aJloch ObI, JJa€T TOBOJ| TaK JyMaTh, W00 MOTPYKEHHBIH B HErO YEIOBEK Ha
caMOM Jlelie Majlo HM3MEHsIeTCs B TeUeHUE IUTENbHOro BpeMeHu. Ho pesynbprar mopaxkaer
HEYMOJIMMOCTBIO TIOTOKa YKH3HU: TOCTIe MPOCHITAHUS YellOBEeK ObICTpo crapeeT. [louemy?

Ucxonst u3 Toro, 4To MaTepuagIbHbI MUP OCYILIECTBIISIET BCE CBOU NEHCTBUS M HapaOaThIBaeT
ONBIT XKM3HH TMOJ| BIHUSHUEM CTPYKTYpPHOW (OpMBI MaMSATH MPONUIBIX JEWCTBHH, XpaHHUMOW B
SHEpreTHKe MHPOPMAITHOHHOTO TOJSI Cpebl OOUTaHHS M B MaTEpUAIIEHOM CBOEM aHajore, ObICTpoe
CTapeHHe €ecTb pe3ylbTaT CpPaBHEHHS BPEMEHHBIX TMPEBPAIEHHH B O00EUX ITHX CTPYKTypax.
MartepuanbHas ¢opMa Iocie JIETAPrHYeCKOro CHa IOJBEPracTcsl BO3JACHCTBHIO IHEPTrEeTHUYECKOM
CBOECH MMOJIOBHHBI YCKOPEHHOH 3BOMIOLUH (ITOJOOHO YCKOPEHHOMY OHTOT€HEe3y B yTpobe MaTep), 0o
COH He obecrieynBall ee HH(GOpPMAIUEH B IOCTATOUHOM KOJIIMYECTBE, 8 OKPYXKAIOIIUI MHUpP B 3TO BpeMs
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HOPMaJIbHO pa3BUBAJCA, IOBHHYICh PUTMY IIepBOHA4ajlbHOW BceneHHOW — pUTMYy SBONIOIHH
¢oToHOB. U 3TOT BCENPOHUKAIOIIMKM PUTM KH3HM BCeIeHHOH MOYKHO Ha3BaTh — CBETOMATHHTHBIM
ouonornueckuM putMoM, cokpaimieHHo — CBETOMBP. [1oatoMy sxu3Hb 3eMiIH M BCeX, KTO )KMBET Ha
Heill W BHYTpH Hee, mojaeiactHa oOmemy putmy Bceenennoii — CBETOMBPy, u paccrosaus B
KOCMUYECKUX MacIuTabax U3MepsIoTcs B 3THX PHTMaX.

Urak, B mpocropax oOmupHOW BceneHHOI BpeMmsi CIyKUT TOYHOH MepOW pa3BUTHA
KU3HEHHBIX TPEBPALEHUH, YTO MO3BOJSAET U3MEPATh paccTosHU B ['alakTuke B pUTMax KU3HU. A
MOCKOJTBKY BCE MPEBPAIICHHS CBA3aHbI ¢ (OPMUPOBAHKEM H TIepepacipe/ieNieHneM TTOTOKOB dHEPTUH,
TO BpeMS BBITJISANT HACBIIIEHHBIM dHEpruei uiu MaTepuaibHbIM. DkcriepuMenTsl H. A.Ko3bpipeBa kax
pa3 U (UKCHPOBaIM DHEPTHIO, YYACTBYIOIIYIO BO BPEMEHHBIX MPEBPALICHUSX, HO CaMO BpeMsi He
obmajmaer 3TUM CBOWCTBOM. B TpoTMBHOM ciydae, Hazensisi BpeMsi DJHEPrHeH, MblI JIMIIAEM
MaTepHabHble (POPMBI, HETTOCPEICTBEHHO MPUHUMAIOIINE YIACTHE B LIEMH COOBITHIA, YHEProoOMeHa.
Buonornyeckue sKCIEepUMEHTHI IMOKAa3bIBAlOT, YTO Ha CTaJWM HAKOIUICHHWS HCXOJHOW JHEPruu B
nuToryiasMe (B KJIETKE) MOXKHO CAEpKHBAaTh MPOIECC Pa3BUTHS M pocTa KIETKH, HO €CIIM OHAa YXKe
BOIZIa B CTaJdI0 JENIEHHUsA, TO ecTh cTpykTypa ee JIHK mocturma coeepiieHHO# (opMBbI, TO
JanbHeHe COOBITHS YK€ HHYeM He OcTaHOBHUTh. CTporoctb 3akoHa >KU3HU CTONb BEIHKA, YTO
(OpMBI MaTepuu, JIOCTHTIINE COBEPIICHCTBA (3PEIOCTH, TAPMOHUYHOTO PA3BUTHA U T.I1.) K KOHILY
SBOJIOIIMHM KOHKPETHOTO TIEpUOJia JKU3HU, OYIYyT B TOYHOCTH MOBTOPSTHCS MPH BOCIPOHU3BOJICTBE B
TIEPHO/ OHTOT€HE3a CIEAYIONIEi BOTHBI.

Bcest BHYTpeHHsS pHU3HONIOTHS YelTOBeKa, ero BHYTPEHHHUE Yackl, paboTaloT B aBTOMaTHIECKOM
pEeXHUME, B PEKUME, KOTOPBIA OBUT IOCTUTHYT B MEPUOJ KaXKJOH M3 MPEABLIYIIHX BOJIH 3BOJNIOLUU:
(hOTOHOB; PIIEKTPOMATHUTHBIX BOJIH; 3JEMEHTAPHBIX YACTHIL; SIIEpP aTOMOB; IOJMMEPHBIX MOJEKYIT,
XpOMOCOM; KJIETOK; OMOCYIIIECTB U T.]I.

BuyTpennmne uyacel cTporo MOJYMHEHBI YacaM BHEIIHMM, TaK KaK BHEIIHAA Cpela CIIYKHUT
VMCTOYHUKOM THUTAHUS JUTS TIOAJIEpKaHUS He3aTyXalollMMH BHYTPEHHUX pUTMOB. Bce MaTepuanbHbIe
(dopMbI 00BETMHEHBI B WHAWBUIYaIIbHBIE COOOIIECTBA 10 POJACTBEHHOMY MPH3HAKY, OepylieMy cBoe
HAYajo B Mpoliecce HHTepPEPEHIINN POJCTBEHHBIX (KOrepEHTHBIX, HMEIOIINX OJHO MPOUCXOXK/ICHNUE)
CBETOBBIX BONH (AJIEKTPOMAarHUTHBIX u3nydeHuid). Jlrobas cnoxHast ¢Qopma mocTpoeHa 1O
roorpaduIeckoMy MpPUHIIMITY, KOT/Ia CUCTEMa M3 CHJIOBBIX JIMHUWA MAarHUTHOTO TIONS WHIAMBUIYyMa
Oo0beMHSACT Ha NPUHIMIIE COBMECTHON DSHepruu (cMMOMO3a, HO HE CHHTETHUKH!) MHOXKECTBO
POICTBEHHBIX 3JIEMEHTOB, WHIMBUAYyalbHBIX Ha CBOEM YpPOBHE, HO CHENHATU3UPOBAHHBIX B
coobmiectBe cebe MoAOOHBIX. VIMEHHO 3TOT (akT TPUBOIUT K HEOOXOIUMOCTH CTPOTOH
CHHXPOHHU3AIIMU BCEX CIIENHATU3UPOBAHHBIX YYaCTHUKOB €IMHOrO MpoIlecca MpeBpalleHns: OluH 3a
BCEX, U BCE 3a OJHOTO.

Hu oano daszoBoe mpeBpamieHre B [eNH COOBITUH HE HAYHETCS, €CITU HE 3aKOHYCHO
npeasiayniee. B 3ToOM rnaBHast CyTh BIIMSAHHA CBEpXMAaJIbIX /103 JIEKAPCTBEHHOrO IIperapaTa Ha
¢duznonornyeckoe HapylieHrne B opranusMe. JleueHne cBOAWTCS K TOMY, YTOOBI 3allOJHHUTH Opellb,
BOCCTAHOBHUTH IEIOCTHOCTh CHJIOBOW 3HEPreTMYecKOd JMHHM, a 3TO dYallle BCEr0 €CTh MECTHOE
HapyllIeHue, Ui BOCCTAHOBJIEHHS KOTOPOTO HYXXHBI €IWHUYHBIE MOJIEKYJNIbI, TO €CTh CBepxMalas
no3a. I[lpu OonbIIOM H300WMIMHM JTHUX MOJIEKYNT BCeraa HJIYT IMOOOYHBbIE SIBICHUS, W00 3aKOH
SHEPTONUTAHUS B KUBBIX CUCTEMax HEYMOJHM W OJHO3HAYEH: MHOTO «IapMOBOI» PHEPTHMH — HJET
JIMICCOLMAIIMS IIETTIOCTHOCTH, pa3pyllieHHe; Majlo SHEPTUH — UIET TBOPEHHUE, TOABIAETCS  JKENaHue K
O0bEIMHEHUIO, K BOCCTAHOBJCHHUIO IIEIOCTHOCTH. ECIM  3aMEHUTh  CBEpXMajlylo  JIo3y
AJEKTPOMATHUTHBIM CHUT'HAJIOM, TO €CTh OOJNYYEHHWEM, TO BOCCTAHOBHTCS MPOIECC 32 HAPYHICHHBIM
Y4acTKOM CHJIOBOM JIMHHMHM, W yJIydilleHHe OyaeT, HO TOJbKO Ha mepuoj oOmyueHus. Heobxomumo
M03TOMY BOCCTAaHOBJIEHHE IIEJTOCTHOCTH CaMOM CTPYKTYpHl CHJIOBOW JHHHMM, a JJIS ITOTO HYXKHA
MaTepHuaibHas (opMma TOro e BEIIeCTBa, YTO M JIEMEHTHI CHIIOBOW JIMHUH, UMEIOIel HapyIleHue.
[NonumepHoe oOpa3oBaHWEe — CWIIOBAas JMHHSA TIONS — IEpeAacT BJAONb ceOsl MPOJOIBHBIA BUXPh
curHana HHGOPMAIIUU HITH DHEPTOMUTAHUSI.

Hu onno ¢azoBoe mpeBpalieHre HE HadyHETCS B KOHKPETHOH (opme, ecli He 3aKOHYEHO
npeapinymee. ToNbKO SHEprus, paBHAs JHEPTHM CBS3eH BCell CTPYKTYpHOH (OpMbI, criocoOHa
HapyIlIUTh BCIO BHYTPEHHIOIO CHHXPOHM3AIMIO €€ JJIEMEHTOB. PacryiaB MOHOKpHCTaljia HayHET
MOBBIIIATh CBOIO TEMIIEpaTypy TOJBKO MpPHU paciijlaBe MocienHed B HeM cBs3u. HanwmonambHast
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KyJIBTYpa eIlle COXpaHseTCs, MOoKa XKHUBa XOTs Obl OJlHA HAIIMOHAIIbHAS ceMbsi. Boma coxpaHseT cBOIO
MOJIEKYISPHYIO (POPMY IO TEX 0P, IIOKA HE BBIKUITUT TOCIIEIHSS €€ KaTUIs.

Hrak, BpeMsi eCThb [UIMTEIbHOCTh MNpPEBpPAlleHUs B KOHKPETHOM IIEPHOAUYECKOM
npouecce. B conmanbHOM 00IIeCTBE MHIMBHUIOB Ha JIIOOOM YPOBHE CIOKHOCTH: MHHEPAIBLHOM,
OMONIOTMUECKOM, YEIOBEUECKOM — MPOMCXOJAMT CHHXPOHM3AIUS MX BHYTPEHHEH JEATeNbHOCTH, WX
BHYTpPEHHET0 BpeMeHH. Tak BHEIIHee BpeMs — BpeMsl MPEBpAIICHHS COLMyMa — CTaOMITU3UPYET HITH
YOpaBiIseT TEUEHHEM BPEMEHHBIX INPEBPALICHHIM B Ka)XAOM CJIararolleM €ro MHAWBUAYYME Yepe3
peryianpoBaHue TIOTOKOB SHEPTUH, obecreunBasi olliee eMHCTBO, U0O TIaBHAs ENb XKH3HH — 3TO
pasBHUTHE pa3yMa, OPTaHU30BaHHOCTH U MOpsaKa. Bpems B Hac 1 Bpems BHE HAC UMEIOT OJIUH OOIIHiA
PUTM, 33J]aHHBIH MTEPBOI BOIHOW SBOIIOIMH KU3HU — KHU3HU (OTOHOB. Bee mpuHIMITUAIEHBIE 3aKOHBI
B3aUMOJICHCTBUSA OJHU M T€ K€ B KaXKIOW BOJHE, MEHSIOTCS TOJIbKO YYaCTHMKH COOBITHH —
BUJIOM3MEHSIOTCS. ()OPMBI MAaTEpHH B CTOPOHY YCIOXKHEHHUSI UX CTPYKTYpHI, BUIOM3MeEHseTcsl (hopma
SHEPTUU cpelbl OOMTaHWs, a 3HAYUT, M cama cpeaa. biaromaps TOXIECTBEHHOCTH 3aKOHOB
obecrieunBaercss BO3MOXHOCTh CHHXPOHHOW pabOTBHl BCEX DJJIEMEHTOB, ClAraroluX JI00YIo
VHJIMBHTyAJIbHOCTb, a IOTOMY M BCIO KU3Hb BO BeceneHHOM.

Bor mouemy Henb3s OCTaHOBUTH BPEMsS M IIOBEPHYTh €r0 BCIISITh; BOT IIOYEMY HENb3S
OCTaHOBUTh XHU3Hb KAaK IpOLEcC, a IOTOMY HET CMEPTM KaK OCTAHOBKM BpeMeHHu. Pasywm,
PYKOBOJICTBYSICH BPEMEHEM KaK OUYEPEAHOCTHIO MPOUCXOJSIIMX COOBITHH, KOOPIUHHPYET padoTy
nenoro. lllaHc kW3HM maercsi BceM; KTO HE yCIeNl, TOT OTCTaN, W JajbHEHINNEe COOBITHS >KU3HU
00XOJIAIT €ro CTOPOHOM, 00TEKAIOT U UAYT Jainblie. JKusub npogomxkaercsa! M naer Bpems.

BHyTpeHnHee BpeMs 3aJaeTcsi aBTOMATHYECKU TOTPEOHOCTSIMH COBEPIIEHHBIX CTPYKTYPHBIX
¢dopm. BHemHee BpeMsi ompenensercss opraHaMH YyBCTBOBaHHS Kax<JI0W Takod (opmbl. Pactymieit
CTPYKTYypEe MaMsATH HYXEH TOYHBIH OTCYET BPEMEHH, 4YTOOBI COpa3MepsATh CBOW BHYTPEHHHUE
aBTOMAaTHYECKUE MOTPEOHOCTH B YKM3HEHHON YHEPTUU C BO3MOKHOCTBHIO M3BIICUCHHSI €€ U3 BHEITHEH
cpenpl. UyBCTBOBAaHHWE WJIM OUIYLIEHHWE HJET BCETAA IO JMHUM MArHUTHOIO B3aUMOJEHCTBHs, a
HEIOCPEICTBEHHOE NOTPeOJICeHHE SHEPTHH U ee TiepepaldoTKa U Pas3lIoKEHHUE HA COCTABISIONINE — 10
JIMHUW 3JeKTpuuecKoi. IIo3ToMy Bpems BBINIIUT KaK BEIWYMHA BELICCTBCHHAS, HACBIIIECHHAsS
SHepruel, noo KaxkJas JUTMTENBHOCTh HE €CTh JUTUTENBHOCTh caMma Mo cebe Kak a0CTpaKius, a ecTh
BEJIMYMHA >KHBOIO ITPOLIECCa MPEBPALLEHUS, ITPOLIECCa PA3yMHOIO.

AOCTpakTHBIM BpeMsl SIBIISIETCS TOJBKO B aOCTPaKTHBIX MaTEMaTHYECKHX pacuerax, TIe
«BpEMsI» 4aCTO COKpallaercs WIM HE IIPUHUMAETCA BO BHUMaHue. Ho Tam, rjie maTemaTuKa peraer
MPAKTUYECKYI0 3aady SHEprooOMeHa, peaiu3allid KaKoro-mubo Tmpoliecca, - TaM BpEMsl HrpaeT
BELIECTBEHHYIO posib. B cBsa3um ¢ TeMm, uto B Ilpupone BceneHHOW uAET OJHOHAIPABICHHBIN
¢du3nMvecKkuii mporecc — SBOMOIUSA Pa3dyma,  BpeMsl eCTb HWHTEpBAN JJIUTEINBHOCTH MEXKIY
MOCIIE0BATENFHOCTEIO  (DOPMHUPYIONIMXCSI COBEPIICHHBIX CTPYKTYPHBIX (opM mamstu. VMeHHO
JBIDKEHHE KaK TIpeBpallleHUs MaTepud HA OCHOBE DHEPrHUH OOYCIAaBIMBACT JIUTEILHOCTh U
9HEPrOeMKOCTh TaKUX TpoiieccoB. CylecTByeT mocienroBaTeabHasi CMeHa COOBITHH, CMEHa ypOBHEH
SHEPrOHACHIIICHHOCTH, CMEHa BHJOB W CIIOXXHOCTH MaTepUaNbHBIX (OpPM B JIIOOOM «0OBEME»
MpeBpalieHuii, Oyabp TO aToM, KJIeTKa WM TajakTuka. [1o3ToMy Bce paccTosHHus BO BceneHHoit
H3MEPSIIOTCSI B CBETOMAarHUTHBIX Onosnorndeckux purmax, B CBETOMBPax. Bonnbl npeBparnieHus
CBeTa B TApMOHHYHBIE CTPYKTYpHBIC (JOPMBI pa3dyMa KaTsTCs, MEPeUBasCh BCEMH IIBETAMH PaJyTH,
OT 1eHTpa [anakThKu K nepudepun, a OT Hee K HEHTPY UIYT IMOTOKH HH(OpMAIHH.

2. CoBepIIeHCTBOBAaHNE HIIM BO3POXKICHHE YeTOBEKa.

B T1e panexkue yxke BpemeHa, koraa Tpwkael Benukuit I'epmec eme Xomui cpeau
OOBIKHOBEHHBIX JIIOJICH, OH HAlMCAI COPOK JIBE KHHUTH, YTOOBI BO3POIUTH deioBedecTBO. Ho ecim
CTOsIa LIeNb BO3POXKJICHHS, TO 3HAYHT, YK€ ObUIO MpeIbLIyIlee COlMalbHOE OOIIECTBO, K YPOBHIO
Pa3BUTHS KOTOPOTO U CJIEIOBAJIO BO3POIUTEL HBIHEIIHUX JiojaeH. C TeX mop, Kak B AJIEKCaHAPUHCKOM
OUOIMOTEKE Cropenyd BCE COYMHEHMsI HAIIMX NPOCBEIICHHBIX IPEAKOB, yueHHe [epmeca cramu
Ha3blBaTh «TalHBIM», «TE€PMETUUYHBIM», €r0 CKPBIBAIM U IBITAIOTCS €IIE ATO K€ ACNaTh U B Halle
BpeMsi. Tak cocTapmiiach dTa TaifHa, KaK cocTapuBaercsl «0aOyIIKHHO» MpHJIAaHOEe B CyHAyKe. Beemy
CBOE BpEMSI.

Eme ocranocs Hemano mrojei, CYUTAIONIMX HEOOXOIMMOCTBIO CKPBIBATH 3HAHUS OT OCHOBHOU
MAacchl JIIOJICH, TIOBTOPSss 0e3 MOHUMaHHS MYAPOCTh BEKOB: «HemocBsIeHHBIH 3HATH HE OMKEH!»
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[TpumMepoM TOMY CITY:KUT cOBpeMeHHas «pedopMa 00pa3oBaHUs», IPEAyCMaTPUBAIONIAs OTPaHHYCHUE
B MOJYYEHHUH JIa’Ke BBICIIIET0 00pa30BaHMUs, a TAK)KE OTPAaHUYCHUE B HAYYHOU JIeITEbHOCTH.

Ho mpupone Her nema 1o TOro, mMoHMMAaeT WM HE MOHMMAET HBIHENIHSS y4eHas 3JUTa
OcHOBHOM 3akOH pa3BUTHS JKWM3HM, MPUIET BpeMs - M OHU MOWMYT. A B 3TO BpeMs Iepen
YeJI0BEYEeCTBOM HEOTBPATHMO CTaBATCS TO OJHA 3ajaya, TO Apyras, pelieHre KOTOPHIX KU3HEHHO
Ba)KHO JUI BCEX: TIOCBAIICHHBIX U HE MOCBAIIECHHBIX.

2.1. ®opMupOBaHHUE STYCHKH TaMSITH.

Jiomn cTuxuitHO ToOAONUIM K pPyOeKy, TIe OTYETIIMBO HAJ0 TOHHMATH CYTh SBJICHHS
BO3POXK/ICHUS WJIM coBeplIeHCTBOBaHUs. JlaBaiite monpoOyem XoTsi Obl Clierka NMpUIOJHSTH 3aBecy
TaliHbl 3HaHUS. Bee TaiiHOe ckphiTO B Pa3zyme, HOCHUTEIEM KOTOPOro SBJSETCS CTPYKTypHas dopma
MaMATH, CJIOXKHOCTh KOTOPOIl HEMPEPHIBHO BO3PACTAET OT OJHOM BOIHBI 3BOJIOIUH K APYToil. 3HAYHT,
HaM HaJI0 BBISICHUTb, KaK IIPOUCXOIUT B3aUMO/ICICTBHE:

1) ¢ 1enbio NpUOOpETeHUs IHEPTHH KaK KU3HEHHON CHIIBI WM SHEPTUU MUTAHHS, 2) C HENbI0
MoJTy4eHusl ¥ oOMeHa UH(pOopMaInei.

IToBTOpHOE B3aUMOJIEHCTBUE MTPOUCXOJUT HA OCHOBE ONBITa MEPBOro B3auMojaeucTBus. Tak,
pa3 3a pa3oM, (GopMHUpYeTCs IOCICIOBaTelbHAS IICMOYKa COOBITHMH Wi JeicTBui. Kak Toabko
YacTOTHBIE U ()a30BbIC XapaKTEPUCTUKU B HAYAIILHOM 3BEHE IICMTH COBMAIYT C STUMH XKe apaMeTpaMu
B KOHEYHOM 3BEHE, HA4Yall0o U KOHell OObEUHSIOTCS B 3aMKHYTBIH KOHTYpP (KOINBIO), TIO KOTOPOMY
OyZer mpoTeKaTh MOCTOSHHBIN «TOK» (M3 JIIOOBIX HOCHTENeH, Oyab TO (OTOHBI, JCKTPOHBI, UOHBI,
MOJIEKYJbI, MaTeprualibHble (OPMBI MIIM COOBITHS). DTO KOJBIIO M €CTh TepBas sdeiika mamsTH, B
KOTOPOW CYIIECTBYIOT YCJIOBHS, OJM3KHE K CBEPXIPOBOJIUMOCTH.

Tox B 3TO#1 sUeliKe HY>KHO MOAICP>KUBATH TTOCTOSTHHBIM, KOO 3TO U €CTh OIBIT B3aUMOICHCTBUS,
CTPYKTYpHasi opMa MmaMsTH B3aUMOJICHCTBHIN, OT KOTOPOH 3aBUCHT pa3yMHasl )KH3Hb MPU COBEPIICHHU
nocaenytonmx aehcrBuid. I[lockonbky cOpMUPOBAIOCh KOJBIIEBOS JBIKEHHE, TO BO3HHKAET
MarHUTHOE MOJIe 3TOTO JBW)KEHHS, U CHApY>KH KOJIbIIa BOSHUKHYT PEATLHO OQOPMIIEHHBIC CHIIOBBIC
JUHUYM W3 TIOJBJIACTHBIX 3JIEMEHTOB Cpelbl OOMTaHWs. BpaieHue Toka Mo KOJBIEBOH TPaeKTOPHU
MPUBOJUT K TOMY, YTO CHJIOBBIC JIMHUM MAarHUTHOrO TMOJsl OyIyT TaKKe BpamiaTbesi, o0pas3ys
MarHuTOCEpHYIO MOBEPXHOCTh W3 YIPYrHX MOJIUMEPHBIX CHIIOBBIX JIMHUHA. DHEPrus M3 JJIEMEHTa
MaMATH YHOCHUTCS TaKUM IOJIEM B BHJIE 3JIEKTPOMArHUTHOM BOJIHBI, YTO HA YPOBHE KH3HH YEIOBEKa
BBITISINT KaK SHEPTUS MBICIH, YXOSIIAs B TIPOCTPAHCTBO OOIIEro MarHUTHOTO Nonst 3emin. CHIOBbIE
JIMHAM Hapy>KHOH CQepbl OT JIEMEHTApHOW SYCHKHA NaMSITH CIy)KaT YyBCTBHUTEIBHON OOOJIOUKOIA,
MPUEMHO-TIEpEAAoNIeH CHCTEMON, OIYIIAIOINIEeH HAMYE SHEPTUH BO BHEITHEH cperie B (hopMe BOITHEI
CBETa, BOJHBI SJIEKTPOMArHUTHOTO HW3Ty4eHHs. MarHUTHOE IoJie BOJHBI CBETA M MarHUTHOE IIOJe
STYEMKHM TIAMSTH KOJBIEBOTO TOKAa B3aUMOJCHUCTBYIOT, €CJIM X MAarHUTHBIE CHJIOBBIE JIMHUM HMEIOT
BCTpEUHOE HaIlpaBlieHHE, Oyaydd 3aMKHYTHIMH. Ha ONHM3KOM paccTOSHHM STH CHIJIOBBIC JIMHUU
MEPECOCAUHSIIOTCS, TO €CTh OOBEIUHSIOT BOJHY C ITOJIEM KOJIBLIEBOTIO TOKA, 8 IOCKOIBKY JIEKTPUIECKHE
TIOJISl BCETJa TEOMETPUYECKH TOYHO OPHEHTHPOBAHBI OTHOCUTEIBHO MarHUTHBIX MOJIEH, a UMEHHO, O
OPSMBIM  YIJIOM, TO TIPH TMEPECOCAMHEHWH CHIIOBBIX JIMHHUN 3JICKTpUYECKas SHEPrHs BOJHBI OyaeT
MepeKaynBaTHCS BHYTPh KOJNBLEBOIO TOKA.

Tak syeiika maMsaTH (OPMHPYET CBOIO UYYBCTBUTEIBHYIO OOOJOYKY, 4Yepe3 IOCPEICTBO
KOTOpoi oOecrieunBaer cebsi He0OXOAUMON JHepruell. B ATOM riaBHas CyTh COBEPUICHCTBOBAHUS
(hOpMBI MaTepHH: HAKOIUICHHUE OIbITA JICHCTBHIA, (JOPMUPOBAHUE 3aMKHYTOH CTPYKTYPBI U3 3JIEMEHTOB
3TOTO OMbITa, OOpeTeHWe HOBOW YYBCTBHTEIHLHOW TOBEPXHOCTH W3 MArHUTHBIX CHJIOBBIX JIMHHI,
MO3BOJISIONICH BOCIPHHUMATh HOBBIM [MANa30H BOJH BHEHNIHEH D3HEPTUH, T.K. JIMHA BOJHBI
BOCIPHHAMAEMOT'0 CHTHAJIa paBHa (COM3MepHrMa) ¢ TeoMeTpuel GopMbl MaTepuu.

3TO 03HauaeT, YTo AIIEKTPOMAarHUTHAsS BOJHA HeceT Ha cede MoNHyo nHpopMaInio 0060 Bcex
XapaKTepHBIX 0COOEHHOCTSX TOTO, KTO ee M3Iydaer. Bee, 4To M3BECTHO UENOBEKY Ha CETOAHSIIHUN
JieHb 00 3JIeMEHTaxX MHKPOMHpA, O 3Be3JlaX W TallaKTHKaX, — BCE MPHHECCHO W 3a(pHMKCHPOBAHO B
MaMATH y 4YeloBeKa TOJBKO Ha OCHOBE BOJH CBETa M AJIEKTPOMArHUTHBIX BOJIH JPYTHX JHAra30HOB
gactor. [loaroMy MarauTHoe moiie 3eMiid, COPMHUPOBAHHOE CHIIOBBIMH IJIMHHSIMH U3 PEAbHBIX
AJIEMEHTOB aTMoc()epbl Ha OCHOBE «IIAMSATH» BHYTPEHHHX MPOIECCOB BHYTPH IJIAHETHI, BHYTPH
KUBOH TIJIAHETHI, SIBISCTCS WH(GOPMAIMOHHBIM TIOJIEM JUIS BCEX €€ OOHMTaTeNed W YyBCTBUTEIHHOM
000JIOYKO# MPH B3aUMOJICUCTBUH C APYTUMH KOCMHYECKHMU TEIaMU.
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2.2. YyBcTBUTENBbHAS 000I0YKA aTOMA.

OOpaimas cBoi B30p B MHUKPOMHUP, MBI OTMEUAEeM, YTO BCE CBOWCTBA XMMUYECKUX DJIEMEHTOB
ONpEACIAOTCA TOJBKO HAPYXHBIMU KX YYBCTBUTCIBHBIMU IMOBEPXHOCTAMU — BaJICHTHBIMU
aNeKTpoHaMu. Bee cBoicTBa aTOMOB OIICHUBAIOTCS TOJILKO MO HAPYXKHOM 3JIEKTPOHHON 000JIOUKE U
1o CTpyKType Oornee TiyOOKHX ee CioeB. 3HAUHT, 3JIEKTpOHHAs 000JI0uKa ecTh CTPYKTypHas (opma
MarHUTHOTO TIOJSI ATOMHOTO s1pa, copMUpoBaHHAS W OpraHU30BaHHAs M3 (POTOHHOTO Marepuaia
BHEIIIHEH cpenpl MO MaMsaTH sipa. Bcem xuBbIM (opMaM HyKHa «dJIEKTpHUYECKas» ODHEPTUS B
KadyeCTBEC ITUTAaHUSI. 9KCHepI/IMeHTBI YGCI[I/ITGHBHO IIOKa3bIBAaKOT, YTO DJICMCHTHI BCIICCTBA HOTpe6J'I5HOT
TOJIBKO AJIEKTPHUYECKYIO COCTABISIONIYIO BOJHBI CBETa, HE 3aTparuBas €e MarHUTHYIO TOJOBHHY
(potoaddext y mMuHEpanoB, GOTOCHHTE3 y OaKTepwii M PACTCHUH, PEakKiys B ONTHYSCKOM OpraHe
YyBCTBOBAHUS U Jp.). DKCIIEPUMEHTHI TAKKE TIOKa3bIBAIOT, YTO MArHUTHOE TIOJIe CIIOCOOHO PACILETIIATh
BOJTHY CBETa, BOJHY JFOOOT0O AJIEKTPOMATHUTHOTO U3JTYYEHHS Ha JIBE€ COCTABIISIIONIME, OTHA U3 KOTOPBIX
BpalllaeTcs BICBO, a apyras — BrpaBo (3ddekt Dapanes, 3eemana, Kommnrona u ap.).

CyTB B OAHOM — 3JICKTPOHHBIC IMOBEPXHOCTU aTOMOB CIIYKAT YYBCTBUTCIbHBIMHU 3JICMCHTAMU
HJIN OpraHaMM JJIA CaMHUX aTOMOB 1 «KaTAJIUTUYCCKUMU UJIN (I)epMeHTHLIMI/I» TMOBECPXHOCTAMHU IJIA TEX
WJIM HWHBIX JJICKTPOMArHMWTHBIX BOJIH. 3amena OJHOI'O JIMIIb JJICKTPOHA B HAPYKHOM CJIO€ aTOMa
MyTeM JOOaBJICHHUS WM €ro M3BATHS PE3KO MEHSET CBOWCTBA aToMa KaK XMMHYECKOTO 3JIEMEHTA.
JlpyruMu clIOBaMH, CTENIEHb COBEPILIEHCTBA aToMa IO THITY €ro B3aHMMOJEHCTBUS CO Cpeloil u cede
MOJJOOHBIMH, OIIPEIENSeTCs] COBEPIICHCTBOM €ro YyBCTBUTEIBHON 000NOYKH, 0Opa3oBaHHOM H3
(hOTOHOB, B COBOKYITHOCTH CBOCH M3BECTHBIX BCEM KaK AJIEKTPOHBL. [loToMy ayekTpoHHass 000104Ka
€CTh TPOMYKT JEATENBHOCTH CTPYKTYpHBIX (opM mamsatu  sapa dsieMeHTta. UyBcTBOBaHUE
COOTBETCTBYET BHYTPEHHEW MOTPEOHOCTH MaMsTH KaK HOCUTENS pa3yMma.

2.3. I3MeHeHre CBOMCTB KpHCTaslla 4epe3 3aMEeHY €ro YyBCTBUTEIBHON O0OJIOUKH.

[Ipocnenum nanbie, Kak MEHSETCS YYBCTBUTENbHAST 000JI0YKA TI0 MEpE YCIOKHEHHUS (POPMBI
MaTepuu Tpu (HOPMHUPOBAHUHM MOJEKyN. PaccMorpum ansi mpumepa paboTy allloMOCHIMKATHOTO
KpHCTaJlla, HOCAIIEro OOIee JUIs pa3HOro MX COCTaBa Ha3BaHWE — LEONHTHL. Kak W Bce XKHUBBIE
CTPYKTYpBI, KpHCTAII IHeonuTa (MO-TPEUYecKH «KUISIMA KaMeHb») o00pa3oBaH M3 JBYX
HCPABHOBCCHBIX CTPYKTYp, JarOlIMX BO3MOXHOCTb COBCPIICHCTBOBAHUA, H3 TCTPAIAPUICCKUX
«3apoiplleil» Ha OCHOBE AIOMUHHSI, OKPY)KEHHOTO YETBHIPbMsSI aTOMaMH KHCIIOpOJa, W TIOTOMY
HECYILIEr0 OTPHIIATENLHBIN 3apsil, ¥ TAKOTO e «3apOJIbIlIa» Ha OCHOBE aTOMa KPEMHUS C YETHIPhMSI
aToMaMH KUCJIopoia. B CBOEH COBOKYIHOCTH 3TH <«3apOBIIHU-KIACTEPb» 00pa3yioT  O4YeHb
MOPHCTYIO CTPYKTYPY U3 MHOXKECTBA MTOP-KAHAJIOB pa3MepPOM OT 2,5 aHTCTPEM JI0 8 aHTCTPEM.

Takue KpHCTaIbl B XUMHYECKHX JIA0OPATOPUSAX HCIOIB3YIOT B KA4eCTBE MOJEKYISPHBIX
CHT, HO HE KaK MEXaHMYECKHE IPOCCHBATENH, pa3lelsiomue (pakimud MO0 TeOMETPHYECKUM
pa3mepam,. a Kak aKTHBHBIC KaTalUTUYCCKUE MpeoOpa3oBaTelii, PaclICIUIIONINE CIOXKHBIE (OPMbI
MOJIEKYJI Ha OoJiee MPOCThIC, WM BHIOMPAIOIIUE U3 OOIIEro MOTOKA TOJBKO OJWH THII MOJIEKYIL

BHyTpeHHHe KaHalbl B TaKOM IOPUCTOM KpHCTAIIC M3 KOMIUIEKCA MOJEKYJ (aIFOMHHUH,
KpEMHHH, KHCIOPOa), 0Opa3yloIluX OTACIbHBIC SYCHKH, BCErja 3aIllOdHCHBI KaKHUM-THOO THUIIOM
nonoB (K+; Na+; Ca++; Mg++ u 1..) B mporecce SKCHeprUMEHTOB C TaKUMH KpHCTaJUIaMH ObLI
OOHapy>XeH JHOOONBITHBIM (PAKT: KPUCTAII CIIOCOOCH OOMEHMBATh OJMH MOHHBIM COCTAaB Ha JIPYTOi,
HaTpuMep, HOHBI HATPHUSI HA MOHBI KaNbIus. [Ipr 3TOM pe3ko MEHSIOTCSI CBOMCTBA CAMOr0 KPUCTAILIA,
XOTsl caMa CTpYKTypHas (opMa KpucTajula He H3MeHsIach! 3aMeHa OO0ONOYKH (CTPYKTYPBI
MarduTHBIX CHJIOBBIX JIMHHUH KpI/ICTaHHa) M3 MOHOB HAaTpusd Ha MOHBI KaJlbliUA IMPUBEIA K TOMY, YTO
MPH TPOMYCKAHWU BO3yXa KPUCTAIUT PACHICIUISUT MOJIEKYJBI BO3JyXa Ha KHCIOPOI W a30T, a IpHU
OYMCTKE OEH3WHOBOW (PaKIMKM BBIACISUIMCh HEKENIATeIbHBIC IS KadecTBa OCH3MHA JIMHEHHBIC
YIIIEBOIOPOIBI.

Ecmn Y OpHUPOAHBIX [EOJIUTOB UMECTCA B KAaUCCTBEC LIyBCTBI/ITeJ'H)HOI‘/'I HaTpueBasd NOBEPXHOCTD,
TO BCC TIIOpPbI KpuUCTaJlJIa 3allOJIHCHBI BOHOﬁ. Ecin B HCKYCCTBCHHBIX HLC€OJIHUTaX IIOMCHIATH
COOTHOLICHMUC AaTOMOB aJltOMHHUA I10 OTHOHICHHIO K KPEMHHUIO B CTOPOHY YBCIMYCHHUA aTOMOB
KpEMHHs, TO KpHCTaul OyJeT OTTalKWBaTh BOAY, NpHoOpereT ruapodoOHBIe CBOMCTBA. 3HAYMT,
YYBCTBUTCIIbHAA O6OJ’IO‘IK3 B BHJC MAardHuTHBIX CHJIOBBIX J'II/IHI/II71, COCTaBJIEHHBIX W3 MOHOB BHEINIHEH
Cpe/ibl, 3aBHCUT OT BHYTPEHHEH CTPYKTYpHI BemecTBa. Takum oOpa3om, paboTtast ¢ KpuCTaJulaMH THTIA
[[EOJIUTOB, YETIOBEK OCBOWII «T'CHHYIO MHKCHEPUIO» Ha 00BEKTaX KPUCTALIHYECKOHN )KU3HU, MEHSS HX
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CBOWCTBA MO M3BJICYEHHUIO SHEPTHUHU U3 PACIICIUIIEMBIX MOJIEKYI 32 CUET UCKYCCTBEHHOTO U3MEHEHUS
YyBCTBHUTEILHON O0OIOYKH.

B Ouonornyeckux MOJICKYJISPHBIX KOMILIEKCAX aHAJOIMYHBIC YyBCTBUTEIBHBIC TOBEPXHOCTH
obpaszoBanbl: y monekyn JJHK u PHK u3 uwonop Mg++; Cat+; Mnot+; y Moriekya OCIKOB W3
CTPYKTYPHUPOBAHHBIX MOJICKYJ BOJBI U T.1I.

2.4.Y 3eMiu cBOSI YyBCTBHTEIIbHAS 000JI0YKA.

VY mmanerst 3emMiis IMEeTCs CBOsI YyBCTBUTENbHAS 000I0UKa, CHOPMUPOBAHHASI MATHUTOC(EPOH,
UMEIOIeH BHYTpU ceOs MOIIHYI0, HOHHYI cdepy. [ToTokn CBETOBBIX BONH cO CcTOpoHBI CONHIIA,
BCTpeYasich ¢ MarHutocepor 3emMitd, Kaxpie 7 JHEH Yepes MOCIeAyIore 7 THeH epeCOSANHSIOT CBOU
MarHuTHBIC CUJIOBBIC JIMHUHM HA CHJIOBBIC JIMHUM T€OMAarHWUTHOTO TOJS, 00pasys C JHEBHOH CTOPOHBI
IJTAHETHI MOIITHYIO YAAPHYIO BOJIHY, Ha KOTOPOM BOJHBI PACCHIMAIOTCS HA MHOXKECTBO COCTABIISIOIIUX MX
JJIEMEHTOB. JTH COCTaBHBIE YacTW B BHUJE IMPOTOHOB, MOHOB MHOTHMX METAJIOB, SJIEKTPOHOB U JIp.
CCBITIAIOTCA B BOPOHKM HaJI MOJIOCAMHU IIJIAHETHI, & MArHUTHOE TI0JIe paclpeAenseT UX B MPOCTPAHCTBE
noHOC(epbl, 00ecreurBas MMPOTEKAaHUE B HEH MOIIHBIX 3JICKTPHYCCKUX TOKOB, KOTOPBIC (hPOPMHUPYIOT
ANIEKTPUUECKOE TIoNIe 3eMIIM MEeX/Ty €€ IMMOBEPXHOCThIO M HoHOC(hepoil. DTo mole odecrieunBaer dHepruen
BeCh KpPYyrooOOpoT yriepona, a3ora, KUCIOpoaa, BoAbl B aTMocdepe, obecrieunMBaer BCe M3MEHEHHS
MOrOJTHBIX YCITOBUH, CO3/1aBasi KIIMMAT U YCJIOBHS KU3HHU BCEH OMOCHCTEMBI,

[Tocne Toro, kak wuoHOC(hEpa pa3pAOUTCS Ha BHYTPEHHEE I0JIE 3EMIIM, HAuYWHAIOTCS
3eMJICTPSACCHHMS, KOO MTPOUCXOIUT OOBIYHOE BO30YKICHUE KU3HEHHBIX MPOLIECCOB.

3apAauBIIMCH 10 MAKCUMAJIbHOW BETUYHMHBI, 3TO BHEIIHEE JIEKTPHUUECKOE T0JIe pa3pshKaeTcs
B DKBATOPHAILHBIX O0JIACTAX Yepe3 MOIIHYIO TPO30BYIO JESTEIBbHOCTh, 00ECIeUnBas SJICKTPHUECKOM
SHEpruel BHYTPEHHUE CTPYKTYPHBIE (DOpMBI XKHU3HHU 3eMIIM, WX POCT M pa3BuTHe. 3a 217 MIIIITHOHOB
JIET, COTJIACHO TeONOTMYECKUM JTAaHHBIM, 3eMJIsl yBeHU4nUiIach B 00beMe B JBa pasa, a BeCc €e BHIPOC B
BOCEMb pa3. 3eMJIsl YBEINYMBAETCS B pa3Mepe He 3a CUeT BBIMAIeHHs] KOCMUYECKOr0 BEIIECTBa B BUJIE
MBLIH, JIbJIA U METEOPOB, a 33 CUET eCTECTBEHHOTO POCTa MaTepHalbHON (OPMBI MTPH TIOCTOSTHHOM
ero oO0ecreYeHUH JIISKTPHUUECKON dHEpPTHe W MOHHBIM MaTepuajoM co cTopoHbl ConHIa uepes
MOCPENCTBO PabOThI €€ YYBCTBUTCIBHOM 00070YKH, CHOPMHUPOBAHHONW MATHUTHBIMHA CHJIOBBIMH
JUHUASMHA — BEIICCTBCHHBIMU, a HE «MATEMaTHYCCKUMH, YCIOBHBIMH», KaK OTO MPHUHAITO B
MOHUMaHHUU COBPEMEHHON HayKH. 3eMJIsl CTocOOHA K POCTY M MOPOXKICHUIO, MO0 OHA — )KUBAs.

Brmons TakuxX CHUIOBBIX JIMHHM MAarHMTHOTO TMOJS Iepenaercs HHopManus B (opme
MPOAOIBHBIX BUXpe sHepruu. Kakmas cuiioBas JIMHUS TPM)KAMAaeT K ce0e WM BTATHUBACT
AJIEKTPOMArHUTHBIC BOJHBI, €CJIM OHH MAJaloT 1MoJ yriioM He O6onee 19 rpagyco 28’ /Musyn O.T.
Bonnubl B KocMoce. - M., Hayka, 1988r./. [Ipu Oonbliux yriax BOJHBI MOTYT ITEPEMEIIAThCS MOMEPEK
TIOJISI, COXPAaHSIsl CBOIO WHIUBUTyallbHOCTh. BOJIHEI, TIOMABIINE HA CHJIOBYIO JTUHUIO MATHUTHOTO TIOJIS,
BBIPOX/IAIOTCSI B DJIEKTPUYECKHE y IOXKHOTO MAarHUTHOTO Moioca (Ha Teorpa)uveckoM cesepe,
octpoB bareper, Kanama, 75rpagycos 30’ c.m.; 100rpagycoB 3.4.), © 3alHUTHIBAIOT 3EMITIO.
CeBepHBINT MarHUTHBIA TONIOC mMeeT KoopawHaTel HOkHOrOo monymapus — 66 rpaaycoB  0.IIL;
139rpanycoB  B.n1. B BochMuiecATbie Toabl MpPOMIEANIEr0 BeKa MPOBOAMINCH HCCIEAOBaHUS IO
nepeqavye CHUrHajga MHQOPMAIMK BAOJb MarHUTHBIX CHIIOBBIX JuHHE ¢ lOra Ha Cesep. Han
(paniy3ckuM octpoBoM Keprenen B 10xHoON yactu MHAMICKOTO OKeaHa B paiioHe AHTapKTHIBI ObLIa
3aryiieHa reouzndeckas pakera, ¢ 60opTa KOTOpOi ObLIO BHIMYIIEHO HOHU3UPOBAHHOE BEUIECTBO, &
Haja nocekoM Corpa ApXaHTeNbCKOW 00JIACTH, JISKAIIeM Ha OJHOM MEpPHAHAHE C OCTPOBOM, B 3TOT
K€ MOMEHT BCIBIXHYJIO CHsAHHE. MarHuTHas 00OJOYKa IUIaHEThl OYEHb YYBCTBUTEIIbHA K JIHOOBIM
AJIEKTPUYECKHUM W MAarHUTHBIM BO3JICHCTBUSAM, OHA IUIABHO «IBIIIMT», €€ BEPXHSSI TpaHUIA TO
nogHuMaercs, To omyckaercs Ha 2000 kM kaxapie 15-20 MUHYT, OHa YIPYTo MOJIAETCsl HAMOPY
CoinHevHOro cBera (Berpa), JETAIIEro ¢co CKopocThio (B paiione 3emnn) 10 700 km\cex.

3aKoH KW3HM HEYMOJIUM:IIPU3BAaHHBIC K JKU3HU JIOJDKHBI COBEPIICHCTBOBATHCSA Yepe3
Mo3HaHue W J000Bb..[109TOMY TJIaBHBIM yCTpEMIIGHHEM B JKU3HU SIBIISIETCSl MO3HAHHUE DJaKOHOB
passutHa, 4To (opmupyer Pasym. Poct JyXOBHOCTH TpOUCXOJHWT Uepe3 pOCT pa3yma IMoj
YOPaBICHUEM ITAMSTH NPEABIAYIIUX ACHCTBAMN.

JUTEPATYPA
T'opsies I1.I1. BomHOBO# reHeTuueckuii ko, - MHCTUTYT Ipobiem yrpasienus PAH, 1997.

Kanamues b.b., Poigaux B.W. Bonnbl Bokpyr Hac. - M., 3nanue, 1981.
Kasumuposckuit O.C.I1lnanera B kocmuyeckoit miaszme.- JI., I'uapomer, 1990.
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PE3SOHAHCHAA CITMPAJIb ITPUPO/ITHBIX PUTMOB

CaszeeBa H.H.
Cankm-Ilemepoype

It was calculated the spiral of rhythmic resonance by means of division into octaves of the period T) =
371000 yr. This spiral is according to experimental data of cosmic, geophysical and biological rhythmic. It’s
demonstrate the unity of natural processes in varies hierarchy-level and show that Universe is based on
principles of Reason and Love.

«Mup edun. EOuHcmBo e2o c030aHO pUmMMamu, a pummbl ONpeoensaiomcs HUCIOM,» -
yrBepxaan Ilndarop. «B ocrose scezo cywezo nexcum eapmonus eubpayuii 6o Becenennoti,» - cautan
Iepakaur. B Hzympyonoit Cxkpuscanu erunerckoro 6ora Tora (I'epmec TpucMerucr) u3Ji0KeHbI
CeMb T'€pPMETUYECKUX MPUHLHUIIOB, CPEIN KOTOPHIX YIIOMHUHAETCS HPUHUUN 6UOPAUUIL: « HUUMO He
nokoumcs, 8ce osudicemcs, ece subpupyem. Pasnuuue mescoy nposeneHuamu mamepuu, dHepeuu u
Pasyma 3asucum om usmenenus ckopocmu eubpayuu. Bubpayuu /[yxa max 6vlcoku, umo OH
Haxooumcs 6 nokoe. Ha 0pyeom KoHye wiKkaivl panouosnvle opmbl Mamepuu umMeiom maxue HU3Kue
subpayuu, ymo Kadxcymes HenoogudicHvimy. Om menvuavuwux yacmuy 00 Iaraxmux 6ce HAx00umcs 8
osudcenuuy. TaM ke QOpMYIIUPYETCS HpUHUUR ROO0OUA (COOMEEMCMEUR). KKAK HABEPXY, MAK U
6HU3Y», TIOYYUBIINHA HAa3BaHUC uzomopusma./1/

Onnako co BpemMeHeM MeTadu3nKa JIpeBHUX YUEeHUI ObUta OTBeprHyTa M 3a0biTa. Ha cMeny
el MNpUIUIA SMIIMPUYCCKHUE MCTOJbI ITO3HAHHWA NPUPOABLI — OJSKCICPHUMCHTAJIbHAA HayKa, KOTOopas
YCIIENIHO pa3BUBaiach Ha 0a3e TEXHUYECKOro mporpecca B TedeHue moutu 500 jer. Haxomwmiics
OIPOMHBIA MacCCHB OIBITHBIX JAaHHBIX, KOTOPBIA B cepeauHe 20-ro CTOJNETHS MPHBEI K OypHOMY
Pa3BUTHIO pUMMOI02UN, HAYKU O TUKINYECKUX U3MEHEHUAX MPHUPOAHBIX MPOIIECCOB B KOcMOcCe, OHOo-
u reocdepe.

Yem rny0Oke MpPOHUKAIM YUYEHbIE B HW3yYEHHE MHKpPO- W MaKpOMHpa, TeM OuYeBHIHEE
CTaHOBHJIOCh, YTO Bce 0€3 HCKIIOYECHUS OOBEKTHl HAaXOJITCS B JBWKEHHH, OCHOBOW KOTOpPOTO
ABJIAOTCA HUKINYECKUEC KOJIGG&HI/IS[ pa3H0171 JacTOThl M MHTEHCUBHOCTH. bojiee TOI'O, BBIAICHUJIOCH, UTO
9TH KOHGGaHI/HI CBA3aHbBI MCXKOY CO6OI‘/'I PE3OHAHCHBIMHU OTHOIICHUAMH, H CYINICCTBOBAHHC
MaTepualbHbIX 06’LeKTOB B yCTOﬁ‘IHBOM COCTOSAHUUM OIIPEACIIACTCA PE30HAHCAMH KaK BHYTPH caMmoit
CHCTEMbI, TaK U PEe30HAHCHBIMU B3aMMOACUCTBUSAMU C IPYTUMH 00BEKTaMHU OKpY’KaIollei cpeabl. ITo
JIaJI0 MPaBO COBPEMEHHOMY aHIIHMickoMy (u3uky Jxerimcy JKUHY 3asBUTh: «Koeda eubpupyem
00uH 7eKmMpoH, compscaemcs @csi Bcenennasy. Kpyr 3amkHyncs. Mbl BepHYJIHCh K MeTaQu3NKe
JPEBHUX, HO TEMEeph yXKe He YMO3PHUTENBHO, 8 Ha OCHOBE (DAaKTOB M YHCEl.

Utak, BuOpanmum WM KOJe0AHUSI eCTh OCHOBHAasA (opMa ABUKEHHS MaTepHATbHBIX
00BEKTOB, KOTOPasi XapaKTePU3yeTCs aMIUIUTY ol U (a3oit konebanuii. [lepros konebanuii T ecth
MHMHHMANbHBI HHTEPBAJ BPEMEHH, 3a KOTOpHIA (pasa Komebamums u3Mensercs Ha 360°. Yacrora
KonebaHuit ects umucno nepuonoB T B enmHuUIy Bpemenn. OueBuaHO, YyeM Oonbine nepuona T, Tem
HWKE 9acTOTa KOoJIeOaHMIA.

MakcuManbHyI0 4YacTOTy KollebaHuil WMEIoT Menpyaiimue vactuisl mnpamatepun. C
YBENTUYEHHEM MacChl M CIOKHOCTH MaTepUalbHOW CHUCTEMBbl dYacToTa KoJeOaHWil CHUXKaercs.
Hanpumep, yacrora xoneOaHMI OTAETBHBIX KIETOK, M3 KOTOPBIX COCTOUT HAIllE TEJIO, COCTABIISAET
nopsinka Murapaa [, a actora koneOaHuii 00IIei Macchl Tella B3pOCIOro YenoBeKa TOJIbBKO 5 — 6
I'u. Pa3nuiia BecbMa BHYILIUTENbHAS.

Bech crnekTp koneOaHWH MOXHO TONENTUTh Ha oKmagwl. OKTaBa — 3TO OTPE30K CIIEKTpa,
OFpaHquHHBIﬁ nepuoaaMu UM 4aCToTaMu KOHG63HI/II7[, BCIIMYMHBI KOTOPBIX COOTHOCATCA KaK 1:2 nnu
1:0,5, B 3aBUCUMOCTH OT JIBHYKEHHS B CTOPOHY pocTa Wi yMeHbIeHus T.

HpI/I 9TOM Kaxxaas u3 yacTei BBIPpAXKACT CYIIHOCTD LICI0I0, ABJIAACH LCIBIM 110 OTHOIICHUIO K
MOCTIENYIOIIeMY dTaly JeleHus. B pesynbrare momydaercst CHUpajib ¢ paclIipeHUeM WM CKAaTHEM K
LEeHTpy. B mpoekiuu cBepXy crnupanb MpeBpaliaeTcs B CKPyYHBAIOIIYIOCS HWIH PACKPYYHBAOLIYIOCS
npyxuHy. Cnupanb dBJsieTcs YHHUBEPCAJIbHBIM MYTeM Ppa3BUTHA, KaK Ipolecca, TaK H

CTPYKTYPBI.
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rpaHI/I‘IHBIe YaCTOTBI WM IMIEPUOALI OKTaB HAXOJATCA B pE30HAHCHOM BSaHMOI[efICTBPIPI. Onu
cuH(]a3HBI WK, BBIPAXKAICh MY3bIKAIEHONH TEPMHHOIOTHEH, 3By4aT B YHHCOH. [103TOMY OKTaBa ecTh
O0CHOBA rAPMOHUM U NPOsIBJIeHUs M30Mop¢u3Ma B NPUPOAHBIX MpoLeccax.

Pe3onanc o3HaYaeT CPOACTBO, MOA00OKE U ABJSAETCS MEXaHH3MOM IJ100AJILHOM CBSI3U BCET0
co BceM. OH BBIpaKaeT NMPHUHIIMIT BCEOOIEH CHMMITATHH, YTO B IICUXOJIOTUH UMEHYETCS 0e3yC/108HOM
J10006b10. DTO - SHEPreTHMYECKH 0e33aTPaTHBIM MPOIECC, a MOTOMY MAaKCHMMAaJbHO BBITOACH IS
moboii cucreMbl. Pe3oHaHCHBIE YacTOTHI SIBIISIOTCS OTMOPHBIMH B KaXKIOH CHCTeMe, oOecrieunBast
CHHXPOHHU3AIIMIO0 aBTOKOJICOAHHMI B KaXKIOW KOHKPETHOW CHCTEME Ha JF000M HMEepapXUyYeCKOM YPOBHE
CO BCEMH OCTaJbHBIMH KOJNeOaTeIbHBIMU cHcTeMaMd. CHHXPOHH3aUHMs €CTh MeXaHH3M
yIpaBJeHUSA U KOHTPOJIS HAJl MapaMeTPpaMH CaMOOPTAaHU3YIOIIUXCHA NPUPOIHBIX 00bEKTOB.

Jnst TOCTpOEHMS CIIEKTpa PE30HAHCHBIX IEPHUOJIOB HIIM YacTOT ObUT BBIOPAH HAJIEKHO
OIpe/IeTICHHBIH Ha OCHOBE SMIUPUYECKUX JaHHBIX repuo] obpamnieHus: COMHEYHONW CHCTEMBI BOKPYT
MectHoro cxoruteHus 38e3x Ty = 371000 Jer /2/.

Hcnone3ys npouenypy JABYKPATHOIO YMEHBIIEHHUS KaXKJOro MOCIEAYIOUIEro Inepuoia OT
ncxogHoro Ty, momydnny psia yucen 1y MOCJIeNyOIUX IEPUOIO0B:

T, =185000 ner T,=92750 ner T;=46400aer T4=23000eTr T5=11600 1eT T¢= 5800 €T
T,=2900 ner Tg=1450aer To= 725 ner Tw=362aer T;;=181aer T{,=90,6aeT

T3 =453 ner Ti4= 22,6 ner Ts=11,3 ner T = 5,66 et
T.7=2,83 ner T = 1,42 ner T1o =258 nu Ty0=129 on

T21 = 64,5 JTH T22 = 32,3 JTH T23 = 16,2 JTH T24 = 8,1 JTH

T,s=4,0 nn T, =48 uac T,7=24 yac T, =12 yac

T, =6 uac T;30=3 uac T;31=90 mun Ts, =45 mun

Ts3=22,5 Mmun Ti4=11,3 Mmun Ts5=5,6 Mmun Ts6= 2,8 MUH

T37= 80 c T38 =40c T39 =20c T39 =10c T40= S5¢ T41 = 2,5 C T42 =1,25 C

[Ipu nanpHeiieM yMeHBIIEHUH TIEPHOA 1IeIeco00pa3Ho MepeiTr K 4acToTaM, H3MepsieMbIM
B repuax. Torja nepuonam
T4z coorBercTByeT yactota 1,6 I'ms Tay -3,2 Tu; Tys-6,4 Ty Ty -12,8 T Ty7-25,6 Ty Tys -51,2 T 5 Tyo-
102,4 T'u.

B psiny monydeHHBIX YHCET MOXHO OTMETHUTH OOJBIIOE KOJNWYECTBO COOTBETCTBUH C
JKCIIEPUMEHTAIBHO OMpeeleHHBIMU puTMamu. Tak, BenumuuHbl Ty - Ty oTpaxkaioT mepuoasi
W3MECHEHUS COTHEYHOM M reoMarHuTHOW akTtuBHOCTH (360 mer, 180 mer, 80-90mner, 22 u 1lmert, 5-6
ner, 2-3 ner). T,; paBeH CyTOYHOMY BpAaIIEHHUIO 3eMIIM, a TIOCICAYIONINE TEPHUOILI XOPOIIO
OIUCBHIBAIOT BHYTPH CYTOYHbBIE H3MCHEHHS (DU3MOJIOTMUYECKHUX MPOIECCOB B OPraHU3ME U B OTJEIbHBIX
kierkax. [Tocnennue cemb nepuoaoB Ty; - Ty oTparkaror criekTp OnopuTMoB Mo3ra ( menbra — 0,5 —3
I'u; rera — 5-7T'1; anbda - 8-13I'a; 6era — 14 —35I'1; ramma — 30-100 I).

Urak, pa3nenus criekTp KoleOaHWi 1O OKTaBaM, Mbl BBUICIWIN CHH(]A3HBIE, pe30HAHCHEIC
KonmebaHusi M yOemWInCh, YTO OOBEKTHI PA3HOTO YPOBHS OpraHU3alWH CBSI3aHBI MEXIY COOOi
HEepa3phIBHBIMH Y3aMH.

COBOKYNIHOCTH PE30HAHCHBIX YaCTOT MNPOHHW3bIBAeT Bce ObITHE CBEPXY AOHU3Y H
CBA3BIBAET BOEANHO NMPUPOAHBbIE 00BEKTHI U MpoLecchl. JTa Waes MpUILUIa K HaM U3 APEBHOCTH B
BHUJIE YTBEPXKICHUS: « 6ce s61eHUs 60 BcelenHOU HAX00AmMca 6 2apMOHUYHOM eOuHcmee U
63AUMONPOHUKHOGeHUY. B TIpeACTaBIEHHOM 3/€Ch CIIEKTpe PUTMOB OHAa HAIJIAJHO BBIpa)KeHa
PE30HAHCHBIMH COOTHOIICHHUSAMH, COCTaBJSIOIMIMMUA TeHETHYECKYI0 Pe30HAHCHYI0 CHHPAJb.
VYuuteiBas, YTO MpPOABIEHHE pPE30HAHCA €CTh COIVIACOBAHHOE B3aMMOEWCTBHE, BBIpaXKaIOIIEee
MPUHIUIT CUMIIATHH, TIPHSTUS U COYYACTHsI, MOXKHO YTBEPXKIaTh, 4TO BO BcesieHHOW NMpaBMT 3aKkon
Jdrwoeu.

C 1pyroil CTOPOHBI, €IMHBIA CHEKTP NPOCTPAHCTBEHHO-BPEMEHHOH KOCMOOWOPHUTMHUKH
CBUJIECTENBbCTBYET O HANUYUHU BO BeeneHHoM edunozo ynueepcanibHozo KocMuuecko2o Kood, B KOTOPOM
3aKIIOUYeHbl MH(QOPMAIMOHHBIE TPOTPaMMbl OCHOBHBIX MOMEHTOB IPOCTPAaHCTBEHHO-BPEMEHHOM
OpraHN30BaHHOCTH OOBEKTOB JIOOOT0 YPOBHS, T.€. IeNieco00pa3Hoe MOBEACHNE KaXIOTO OTACIBHOr0
MPHUPOAHOTO OOBEKTa BO B3aMMOJCHCTBUM € OKpyKaromied cpenoil. MupiMu cioBamu, Bcemennas
obnamaer Pazymom. A6bconromuviii Pazym TPOSBISETCS HA BCEX YPOBHSIX CTPYKTYPBI MHPO3JIAHUS,
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BBIpaXKasi JeWCTBHE YHHUBEPCAIbHBIX KOCMHUYECKHX 3aKOHOB. OJTO COOTBETCTBYET HPUHYUNY
Menmanvrocmu, 3amucanHoMmy B Ckpuowcanu I'epmeca Tpucmerucra: «Bce naxooumcs 6 Pazyme
6ceco. Bcenennas menmansnay.

BkitoueHHOoCTh  OMOPHTMOB ~ MO3ra B PE30HAHCHYIO  CHHpAlb  MPUPOAHBIX PUTMOB
MO3BOJISIET OOBSACHUTH BO3MOXKHOCTH MPSIMOTO MO3HAHUS MPUPOAHBIX SBICHUH ITyTEeM O3apeHUS WU
WHTYHIINH, a TaKKe o0pa3oBaHue Hoochephl, KaK COBOKYITHOCTH MbICTIe()opM BBICOKHX BHOPAITHIA.

C npyro# CTOPOHBI, 3TO HAKJIaJbIBACT Ha YEIOBEKa OONBIIYIO OTBETCTBEHHOCTh 32 MBICIIH,
YyBCTBa M JESIHUS, KOTOPBIMH OH HAIMOJHSET OKpyKaroummii mup. To, 4TO HE COOTBETCTBYET
KOCMHYECKUM 3aKOHaM, HapyllaeT TapMOHMIO MHUpa M WMEET HEeraTWBHBIE MOCHEJICTBUS I
OKpyXaromieil cpeasl u camoro 4denoBeka. [lo xkocmmdeckum 3akoHam Pazym m JIi000Bb T0JKHBI
OBbITH OCHOBOIi BCeX YeJIOBeYeCKHX JieJl Ha 3em.ie.

JUTEPATYPA
1. Kubamuon YueHue Tpex MocBsIeHHBIX 0 ['epMerudeckoit ¢punocopuu Ipesrnero Erunra M. 30510Toi Bek,
1993, 88 c.
2. CazeeBa H.H., lllaGenbnukoB A. B. I'mobGanpHas mepapxus W CHHXPOHM3ALMS BPEMEHHBIX HM3MEHEHHH
MIPUPOIHEIX TporieccoB. [Ipodiemsr uccnenoBanust Beenennoii CI10, Boim.22, 2000, ¢.83

CKPBITHUE 1 ®PAJIBCUPUKAIINA HUAY‘-IHOI;'I NHO®OPMAIINN
KAK YI'PO3A COBPEMEHHOU ITNBNIN3AIINUAU

Caaarp C.A.

BHI] «I'OH um. C.H.Basunosay, Canxm-Ilemepbype

BBEAEHUE

Ente B 1peBHEM MUpE 3HAHUS CKPHIBAIUCH OT MYOJUKH Y3KUM KPYTOM IOCBSIICHHBIX: CTUIIETCKUMHU U
IPEYCCKUMHU  JKpEIlaMH, HWHAUNUCKAUMHU OpaxMaHaMM, aJIXUMHUCCKHMH IIKOJaMH. YTaWBaHUC 3HAHWU
MIPOIOJIXKAJIOCH M B 30Xy KHUromnevyatanus. HploTOH, HanpuMep, XpaHWI B TailHE CBOM AJIXUMHYCCKHE OIBITHL.
B mocnenyromieM TJIaBHBIMH MPUYMHAMH CKPBITHS HAy4YHOH HMH(GOpPMAIMHM CTaJd BOCHHBIC W KOMMEPYECKUE
HHTEpEChl. 3aceKpeyuBaHHEC — HEU30CKHOE 3JI0 IS HAyKH, ONHAKO OHO HOCHT BPEMCHHBIH XapakTep U
KOMIICHCUPYETCS BJIOKCHHEM B HAyKy JOMOJHHUTENBHBIX CpeAcTB. OTKPHITHE BOCHHBIX CEKPETOB HEPEIKO
MIPUBOMUT K MPOPLIBAM B HAYKE U TEXHUKE, YTO CIYYHIOCH B MOCICIHUE TOIBI, HAIPUMEp, ¢ HHPOPMATUKON U
BOJIOPOJTHOW DIHEPreTUKOW. PacKphITHE KOMMEPUYECKMX TalH JUKBHAAPYET MOHOIIOIU3M B IPOWU3BOJICTBE
TOBapOB M CIOCOOCTBYET Pa3BUTHIO pbIHKA. EcCIU ke CKpbITHE W (haJbCUPUKAIMA HAYIHOH HH(OpMAITUH
OCYIIECTBIIAIOTCS 10 COOCTBEHHOW BOJIE CAMHMHU YYCHBIMH, TO 3TO NMPUBOJUT K CTAarHAIIMM HAYKH, HAIPACHOU
TpaTe TPYIOBBIX M (DMHAHCOBBIX PECYpPCOB, PAa3BUTHIO TYNMHKOBBIX, a HHOIJA W OIACHBIX HAaNpaBJICHHUMA
HCCIIeIOBAaHUM.

Haubomnee npamMaTU4HbIC B UCTOPUU HAYKU COOBITHS, CBS3aHHBIC CO CKPBHITHEM U (anbcuuKarmen
3HAHUH, MPOM3OILIM B Havaje XX BeKa M NPUBEIM K PCBONIONMU B (U3UKE M eCTeCTBO3HaHWMHU. Hauwaso
MEPEBOPOTY TONOKMWIa myonukamms B 1905 r. crateil HauunHaromero ¢usuka A.DWHINTEHHA O CBETOBBIX
KBaHTaxX M CIieluanbHoil Teopun oTHocutenbHOCTH (CTO). Brnaromaps mpecce 00 DifHinTeliHe U ero pabdorax
BCKOpE 3aroBOPHJ Bech Mup. MOIHAs TpomaraHaa M IPOCTOTa IIOCTYJIaTOB — JIO3YHI'OB PEBOJIOIUU
MIPEAPEIIHIN e¢ OBICTPYIO TIO0STY.

OTOpOCHUB B CTOPOHY TPYIbI KITACCUKOB, (PH3HKA CTaJia MPOIBUTATHCS BIEPEI CCMUMUIBHBIMHU IIIATAMH,
1 yke kK Hayany 40-x romoB XX Beka e CTPYKTypa NMPaKTHYECKU CIOKUIACh. 3aTeM OCHOBBI HOBOHM (DU3UKU
3aKOHCEPBUPOBAIIUCh HA JOJNTHE JCCATWICTUS, W aBTOPHl YYCOHHMKOB 3aHMMAIKCh TJIABHBIM 00pa3oM
MepenuchiBAaHUEM MaTepuaia. A 0 TUTaHW4eckoil pabore ['yka, FOwmra, Jlammaca, Ilyaccona, ['amuibTOHA,
l'aycca, I'puna, Komu, ®apanes, Makcpeswia, KeabBUHA 1 MHOTHX JAPYIHX BETHKHX (U3UKOB U MATEMAaTUKOB B
obmacti THapoMexaHuKH ¢upa mocie kaHonuzarwu CTO mpaktudecku 3a0butu. [lopa3uTenbHO, HO Jaxe
3akoHbl HBIOTOHA M ypaBHEHHsS MakcBela B X aBTOPCKOM HAIMCAHHM Teleph HE M3BECTHBI a0CONIOTHOMY
OONBIIMHCTBY (Gu3uKOB! BBUIM MCKa)XXeHBI HE TOJNBKO ()OPMBI 3alUCH, HO U UX (PU3UUECKOE COAEpIKaHUe (CM.
kaury A.I1.Cmupnoa u U.B.IIpoxopieBa «IIpuHimn nopsaka).

KBaHTOBO-pENATHBUCTCKAS PEBOJIOIMS - PE3YAbTAT (PaTbCH(PUKAIIMN KIIACCHYECKON HAYKU U CKPBITHS
9KCIEPUMCHTAIBHBIX TaHHBIX
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[IpuHATO CuMTaTh, YTO HOBas (PU3UKA, OCHOBAHHAS HA TEOPUH OTHOCUTEIBHOCTH W KBAaHTOBBIX
MPEJCTABIICHUAX, PACIIPOCTPAHMIA 00IacTh NEHCTBUS (DU3NUYECKUX 3aKOHOB Ha OOJBINIHAE CKOPOCTH U Mallbie
gacTuipl. OTHAKO CICIUATMCTaM 110 KBAHTOBOW TEOPHHU XOPOIIIO U3BECTHO, YTO B MPEACIBHOM CIydae OOIBITHX
pa3sMepoB M Macc YacTHI[ KBaHTOBas MeXaHHMKa HE IEPEeXOJUT B Kilacchieckyto. [IpobieMa coOTHOLICHUS
KBaHTOBON M KJIACCUYCCKOW (DM3MKHM O CHX IIOp HE peIIeHa, XOTs 3TO peAKo aduIIMpyeTcs B ydeOHHKaX.
Oka3bIBaeTcs, YTO U ypaBHEHUS PENSITUBUCTCKON DJIEKTPOJIMHAMUKH B TIPEJEILHOM CIy4dae JABMKEHUS 3apsJIoB C
MaJIbIMU CKOPOCTSIMH IIPOTUBOPEYAT YpaBHEHHSIM KIACCHUYECKOH aJekrpoxuHaMuku. B 1883 r. Opuranckue
¢usuku  J{.Ouippkepansny  uw O.XeBucaij, 3aMCHWIM TONHBIC IPOU3BOMHBICE B  IMPABhIX  YaCTSIX
nuddepeHIMaIbHbIX YpaBHeHHH dekTpoquHamukn Jx.K.Makcenna Ha yactHbie. ConepikaHue ke UCTHHHBIX
ypaBHeHUH MakcBeuia COBPEMEHHBIM (DU3MKaM HEH3BECTHO, MOCKOJIBKY mocie kaHoHu3awu CTO oHu ObuTH
U3BATHI HE TOJBKO U3 YUCOHMKOB (PM3HMKE, HO M M3 KHUT 10 UCTOpUM (Gu3uku. [IpuyuHa st 3TOro ObUIa O4YeHb
BECKOM: yKa3aHHbIC YpaBHEHUS Talwied-uHBapHaHTHbI, 4To HecoBMecTuMo co CTO. IIpoBenenHoe ynpoiieHue
MIO3BOJIMJIO PELIUTh MHOMKECTBO 3aJad, OJHAKO OHO TOAWJIOCH TOJNBKO JJIS YAaCTHOTO CIIy4yas HEMOABHKHOI'O
a¢upa. Tem He MeHee, XeBucaiii IPUMEHII HOBBIE ypaBHEHHMs JUIS JABWOKyerocs s¢upa, U yxe B 1889 r.
BBIBENI TPAKTHUECKH BCE PEIATHBUCTCKHE COOTHOIICHHWS, IOSBHBINKECS MMo3nHee B pabortax [.Jlopenra,
A.Ilyankape u A.DuHmreiina. O pabdorax Xepucaiiia B yueOHHKAX TaKKe HE IHIICTCS, MOCKOJIBKY OHHM HE
BIHCHIBAIOTCS B KOHTEKCT uctopuu co3aanusa CTO. Kpome Toro, @uiypkepansa u XeBUCAHI MPUBEIN CUCTEMY
YpaBHEHUH JIEKTPOAMHAMUKHI K (pOpMe HEOIHOPOIHBIX BOJHOBBIX YPaBHCHHMI, HE 3aMETUB, YTO HOBasl CUCTEMaA
yYpaBHEHUH OKa3ajach HEIKBHBAJCHTHOW cTapoi. KaTeropumueckd MPOTUB TaKHX HMPeoOpa3OBaHUM BBICTYIIHII
KenpBuH, 0HAKO OONBIIMHCTBO (PU3MKOB €r0 HE MOCIYIIAI0. BBIIHM MPOMTHOPHPOBAHKI MaKe MOSBUBIIHECT B
HOBOHM 3JICKTPOJAMHAMHUKE HApYIICHUS TpeThero 3akoHa HeioTona. O00 BceM 3TOM DHHINTCHH W HE MOT
MOJI03peBaTh, KOO HE O3HAKOMMWIICA C KJIACCUYECKUMHU PabOTaMH OPUTAHCKOW IIKOJBI AJIEKTPOAMHAMUKYU IIO
NMPUYMHE HE3HAHUS AaHIIMKACKOro s3bika. Ilpu co3manuun CTO DHHIITEHH pPYKOBOACTBOBAICS paboTaMu
royutanackoro gusuka I'.JIopenna u ¢ppanirysckoro matematuka A.llyankape. HacTonbHOM KHATON DHHIITEHHA
IO 3JICKTPOAMHAMUKE CITyKui1a MoHorpadus Jlopenna « OnbIT TEOPUHU ISKTPUICCKUX M ONTHYCCKUX SBJICHUMN B
JIBIDKYIUXCSI TeNax», W3laHHas Ha HeMenkoMm s3bike B 1895 1. Ho JlopeHi, kak BBISICHWIOCH, HE 3HAT O
MOCJIeTHUX paboTax OpUTaHCKHUX (DU3UKOB. B yacTHOCTH, HE Mpeanoiarai, YTo MPOCTPAHCTBEHHO-BPEMEHHBIC
npeoOpa30BaHus, BIIOCICICTBUYM HA3BaHHBIC €r0 IMEHEM, YIKE HCIOIb30Bau Duiypkepanb, XeBrUcaim 1 3aTeM
npyroit Opurtanckuit ¢usuk Jx.Jlapmop. Opnako, B oTinuuue or OifHmTeiHa, JlopeHn Bce ke MpoduTan
«Tpakrar 00 a1ekTpuuecTBe U MarHermsMme» MakcBemia Bo (paHIly3ckoM mepeBojie. MeHee sICHO, TOYeMy
OMIMOKKM CO37aTelel KIIACCHUSCKOW 3JICKTPOJUHAMUKUA HE 3aMETWJI BENYIIMH MaTeMaTHK TOro BPEMEHU
[lyankape, ybHM pabOTHI coiepkaau Bech MaTeMaTndeckuii armapaT CTO, oka3aBIIHICS axe H30BITOUHBIM IS
Oitamireiina. [TyaHkape KpUTHYECKH OT3BIBAJCS 00 3JCKTpOAMHAMHMKE MaKCBesla, OCHOBAaHHOM Ha CIIOKHBIX
ruapoMexaHnueckux anaiorusx. Kax marematuk, IlyaHkape LEeHHI SCHOCTb, JIOTHYHOCTH U BO3MOKHOCTH
CTPOroro MaTeMaTHYECKOrO PaCCMOTPEHHS (PU3MUECKUX 3a1ad. [10-BHIMMOMY, TIO3TOMY OH MPOCTO MPUHSUT Kak
JIOJDKHOE Te Tpeo0pa3oBaHus, KOTOpPBIE IIPOBENU B 3JeKTpoauHaMuke Duiypkepansa n XeBucaiia, a Beien 3a
numu Hemenkuid ¢usuk I'.I'epr. O6 sHHIITEHHOBCKOH ke Teopun [lyaHkape ckasaj, 4TO Ha OCHOBE JIMIIb JBYX
MOCTYJIATOB DHHINTEHHA BhIBECTH NpeoOpa3oBanus Jlopenia HeBo3MoxkHO (y [lyaHkape ObUIO TpH mocTynaTa).
Crnosa ITyankape HOATBEPAMINCE: DUHINTEHH TaK WU HE CMOT BBIBECTH 3TH IPE0oOpa3oBaHUs, a MPEIIOKCHHBIC
JIPYTUMHU YYCHBIMH BBIBOJBI OKa3aJIMCh MAaTEMAaTHUYCCKH HEKOppPeKTHBIMH. MHbiMu cioBamu, CTO BoOOIIE
HEJb3sl CYUTATh (PU3MUYECKON TeopHei!

Emnie omavH yIMBHUTENBHBIA BBIBOJA, KOTOPBIA CIEHyeT M3 ypaBHEHHI MakcBeuila B WX OOBIYHOU
COBPEMCHHOM 3amucu (KOTOpyr HasbiBatoT (opmoii [epra-XeBucaiina) — TO, YTO OHM TPEAIIOIATAIOT
0ECKOHEYHO OOJIBINYIO CKOPOCTH Iepefaud KYJIOHOBCKOTO W MarHUTHOTO B3auMojcicTBuil. Takoi ke BBIBOJ
CIIPaBEIJIUB U JUIsl HICTUHHBIX ypaBHeHUM MakcBeinia. PeallbHO 3TO O3Ha4aer, 4yTo KYJIOHOBCKas M MarHUTHas
CHJIBI TIEpENIatoTCsl B IIPOCTPAHCTBE TOpaszio ObICTpee AIIEKTPOMArHUTHOM BOJHEL IIpencraBieHune o TOM, 4YTO
KYJIOHOBCKO€ M MarHMTHOE B3aMMOJCHCTBUS IIepelaloTCs B BaKyyMe CO CKOpPOCTBIO CBETa, CIEAyeT H3
ypaBHeHHH MaxkcBeia B BONHOBOH ¢(opme. Ho oObiuHass ¥ BoiaHOBas (opMbl He SKBHBaJieHTHBI! OIBIT
MOKAa3bIBA€T, YTO CKOPOCTh TMEpeJauyd KYJIOHOBCKOTO M MAarHUTHOT'O B3aMMOACUCTBUN JIEHCTBUTEIHLHO
3HAYUTENIBHO BhINIE CBeTOBOH. Eciu Obl cOBpeMeHHbIC (DU3MKHM MO3HAKOMIINCH C KJIACCHYCCKHUMH TCOPUAMU
a¢upa, UX TaKkoW BBIBOA HE YAMBII CHJa NEPENaeTcs CO CKOPOCThIO MPOMOJILHOTO 3ByKa B 3dupe, a
9JICKTPOMArHUTHAs BOJIHA PACHPOCTPAHACTCS CO CKOPOCTBHIO ITONEPEYHOM BOJHBI H3TMOOB ¥ IIOBOPOTOB
BuxpeBoil TpyOku. Takum obpazom, CTO, oObsBUBIIAS CKOPOCTh CBETa IPEIEIbHOH, MPOTUBOPEUUT Kak
ypaBHEHUSAM MakcBeia, Tak M ombITaM. [loaydaercsi, 4TO HM3BECTHBIC M3 KYpPCOB (PM3HKH PAaCCYXKIACHUS
DWHIITEiHA O CMHXPOHM3AIMU YacOB, OJHOBPEMEHHOCTH COOBITHH, B3aMMOCBS3H MPOCTPAHCTBA M BPEMEHU U
T.1. — He Oomee ueM ¢anrazuu. OmmOO4HBIM oOKa3biBaercss u mnpencrasieHne CTO o0 oOpasoBaHuu
SJIEKTPUYECKUM U MArHUTHBIM TOJISIMU €MHOTO DJIEKTPOMATrHUTHOTO TIOJISI.

K coxainenuto, pusndeckoe CoOOIIECTBO Ha AOJITHE JIECATUIIETHS] OKA3aJI0Ch JIe3MH()OPMHUPOBAHHBIM 00
ombiTax 1o mposepke CTO. B AeiCTBUTEILHOCTH OIBITOB, €€ MOATBEpXKAarommx, Her! UToObl HE BBI3BATH
HEOYMEHHS Y YUTATENA, 3HAKOMOTO ¢ (PM3UKOM IO IITKOJIBHBIM M BY30BCKHM YUYCOHHKAM, ITOSICHUM, O YeM HICT
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peub. Ho mpexzae mpuBereM BbICKasbiBaHue M3 KHUrHM «OmnTwka IBWKymmxcs tem» Y.U.Ddpankdypra u
A.M.®Dpanka: «ComHeBathcs ceroans B cripaBeaauBoctd CTO — Bce paBHO 4TO COMHEBAThCS B CYIIECTBOBAHUH
SIIEPHOM DHEPrHMH TOCIE UIMTEIBHOW pabOThl ATOMHBIX 3JEKTPOCTAHLMA WM B PEabHOCTH YCKOpPHTENEH
AJIEMEHTAPHBIX YaCTHII...». BOJBIIMHCTBO (D)U3UKOB JIETKO MOAMUIIETCS IOJ 3THMHU CIOBaMH, XOTS B HHX
UCKaxkaroTcsl (akThl, craBiiuMe ucTopuei ¢usuku. Jleno B TOM, 4TO paboOTa AaTOMHBIX 3JEKTPOCTAHIUN U
YCKOpUTENIeH MOATBEP)KIAET JIUIIbL U3BECTHBIE 3aA0ir0 A0 co3gaHuss CTO cooTHOIIEHUS MeXAy SHeprueu,
Maccoll M MMITYJIbCOM, a Tarke npexacTtaBineHus Ouiypkepanpaa, Xepucaiina, JlopeHua u npyrux GuU3NKoB o
MIPOJIOIBHOM C)KaTUU OBICTPO JBIDKYIIUXCS YACTHUIl M 3aMEIUICHHH TEMIIa MPOTEKAIOIUX B HHUX IIPOIECCOB. A
BOT OIBITOB, poTuBopeyaiux CTO, orpomHoe konuuectBo. Cpey HUX — 3JIEMEHTAPHBIE 3JIEKTPOTEX HUIECKHUE
OITBITHI, MOcTaByeHHbIE eme DapaneeM (paBHOMEpHOE JABHXKeHHE MarHuToB, Bonpekd CTO, He MpUBOTUT K
TIOSIBJICHUIO B HEMOJBM)KHOM CHCTEMe OTcyera 3JeKTpudeckoro mnoist). Tombko BOT paborsl Dapanes
coBpeMeHHbIe PHU3UKH He 3Ha0T. UTo e Kacaercs YCKopuTereii, To hasupoBKa 3IeKTpoHOB B crycTku o 10"
yactull B cepe ¢ pamuycoM 1 MKM M TpaKTHYecKass HE3aBUCUMOCTh XapaKTEPUCTHUK CHHXPOTPOHHOTO
W3Iy4eHUs OT IuaMeTpa yckopurens onposepratot npeacrasienus CTO.

Ilocme mpuxoga K BIACTH HAIMCTOB TEOPHS OTHOCHUTENBHOCTH B ['epmMaHuMu ObLIa 3ampemnieHa.
OcraBmmecss TaM (U3UKH, B OOJBIIMHCTBE CBOEM «AHTHUPENIATHBHCTBI» IO YOEXKIEHHIO, a HE MO KOMaHJe
CBEpXY, NMPOBOAMIM SKCIIEPUMEHTHl Ha YCKOPHUTEISX M YCHEUIHO paboTaly HaJ CO3JaHHEM aTOMHOW OOMOBI.
OHHM BIIOJIHE MOTJIM CO3JIaTh SIIEPHOE OPYKUE IO MAaJeHUs] THTIEPOBCKOTO PEXUMAa, HO 3aTAHYIH paboOTHI.
W3BecteH 0 TOT (akT, 4TO HEMELKUE «AHTUPEISATUBHUCTHI» Yepe3 TaliHbIe KaHAIIbI NiepelaBaii HHPOPMAIHIO 00
aTOMHOM OPY)XKHH CBOMM OBIBIIMM cooTedecTBeHHHKaM B CIIIA, craBIIMM NPaBOBEPHBIMHU «PENISTHBHCTAMUY.
Crnenyer OTMETHTh TaKKe, YTO 3alpeT TEOPHH OTHOCUTEIBHOCTH HUKAK HE MOBJIHMSI Ha TEXHHYECKHH MpOrpecc
HalMCTCKOW ['epMaHMU, B KOTOpOW BBIMYCKAJIUCH JIy4lIME B MHUpPE aBTOMOOMIM, KopaOiu, caMoleThl,
paluONPHUEMHHUKH, MATHUTO(QOHBI U 1aXke ObUTH HaJlaXKEHbI PEryJsIpHbIE Telenepeaayn.

DWHIITEHH MOCTYIHPOBaJl OTCYTCTBUE 3(pupa kKak MUPOBOHM cpenbl. OnHako B skcnepuMenTax 1905-
1925 rr. J.K.Mwumwiepy ynmaaoch HE TONBKO H3MEPUTh CKOPOCTh 3(HPHOrO BeTpa M €ro TajlaKTHYECKOe
HalpaBJIeHHe, HO U TI0Ka3aTh, YTO CKOPOCTh BETPa PacTeT ¢ BBICOTOM HaJl ypoBHeM Mops. Kpome Toro, Muiiep
YCTAaHOBWIJI, YTO O(HUPHBIA BETEp OTCYTCTBYET B YCIOBHSAX OKPAaHUPOBKH HM3MEPHUTEIBHOrO Ipubopa
METaJUTMYECKUM KOpPITYCOM WJIM CT€HaMH IoMelneHus. PaboTel Musuiepa oOCyXIaluch Ha CHEHUaIbHOM
koH(epeHumu B 1927 r. Croponnuku CTO anemnupoBanu k paboram P.J[x.Kenneny, nonyduBiiero HyjieBoi
pe3ynbrar. JloBonsl Mmisiepa 0 TOM, YTO 3KCIEpUMEHTH KeHHeIu MpOBOAMINCH B YCIOBHUSX 3KPAaHUPOBKH
BETpa KOPIYCOM ITpUOopa U He MOTJIHM AaTh MOJOKUTEIBHOTO pe3ynbTaTta, UMU He ObUTH NPUHATHI B pacueT. B
1929 r. A.MalikenbCoOH U COTPYIHUKHA B CEPUU HOBBIX OMBITOB B IIEJIOM MOATBEPIWIM pe3yibTaThl Muiepa.
OpHako 00 3THX ONBITaX B MOHOTpausX U ydeOHMKax He YIIOMHHAETCs, a BOT 00 dKcrepuMeHTax KenHean u
OoJiee MO3MHMX JIA3€PHBIX M3MEPEHHsIK d(UpPHOro Berpa (KOTOpble COOTBETCTBYIOT He Toiabko CTO, HO u
3(pHUPHBIM TEOPHSIM) paccKasblBaeTcs JOBONBHO moxpobHo. B 1998 r. ykpamHckomy paguoduszuky
IO.M.Tl'ajlaeBy ¢ MOMOIIBIO pagHOUHTEP(HEPOMETPOB YAAJIOCh MOATBEPAHUTH IPABHIBHOCTH PE3YJILTATOB
Munnepa u MaiikenbscoHa.

B npyroit cBoeit 3HamenuTolt cratbe 1905 r. DHHIITENHH BBICKA3ajl IMIIOTE3Y O CBETOBBIX KBaHTax. Ilo
€ro IMpeJCTaBICHUsM, aTOM H3JydaeT Mrioo0pas3HbIe IyT'W BOJH, BOCIPHHHMAaeMble BEHNIECTBOM KaK YaCTHIIBI
cBera — ¢oToHbl. OHaKO BCKOpe BeHrepckuil Gpusuk I1.3eneHn skcrepiMeHTanbHO TTOKa3all, YTO aTOM H3JIydaeT
00BIYHBIE C(hepUIeCcKUe IIEKTPOMArHUTHBIE BOJHBI, 1 DWHINTEHH ObUT BEIHYK/EH C 3TUM COITIACHThCs. B KoHIlE
YKM3HU OH MPU3HAJICS, YTO 3a MOJIBEKa pa3JyMHl HE IPOJBHHYJICS B TOHMMaHHUU BOIpoca o Ipupoje (OoToHa HU
Ha Iar.

Tem He MeHee, BCce TPYJHOCTH, BO3HHUKIIWE B Hadajie XX BeKa, TEHeph YCIEIIHO MPEOOJEHBI C
MIOMOIIIBIO KJIACCHYECKUX METO/I0B. Hampumep, paHee cUNTaIOCh, YTO PAaBHOMEPHO BPAIIAIONIMICS BOKPYT siApa
AJIEKTPOH COTJIACHO KJIACCHYECKOHW AJIEKTPOJMHAMUKE JOJDKEH M3JIydaTh W B pe3yibTaTe OBICTPO ymacTh Ha
SIpo. DTO CIYXKWIO NPENSATCTBUEM HAa NMYTH CO3JaHUSA KIACCHUECKOW Mozaenu aTtoma. Eciu ke KOppeKTHO
pelnTh yKa3aHHYIO 3a/1a4y C MCIOJNb30BaHMEM ypaBHeHHMH MaxkcBemna B ¢opme ['epiia — XeBucaiina, a He B
BOJIHOBOHM (hopMe, TO TMOJYyYHTCSI, YTO AJIEKTPOH HE U3JIydaeT, U aToM ycToW4MB. JIFOOONBITHO, HO JUISL TOTO,
YTOOBI MMPUHTH K STOMY BBIBOY, MOJKHO OBLIO M HE peliaTh ypaBHeHHH MakcBena, a BCero JIUIIb NPaBUILHO
NPUMEHUTh TpeTuid 3akoH HeioToHa! K cokanenuio, HapylleHHs: 3aKOHOB COXPaHEHHs HACTOJBKO TITyOOKO
MIPOHUKIIN B O3JIEKTPOJWHAMUKY U BCIO COBPEMEHHYIO (HM3HMKY, YTO WX YK€ JaBHO IEepecTald 3ameyars.
[Monmyuunu Tarke Kiaccuyeckoe oObsicHeHHe onbIT bore, addexr KommnToHa, TOpMO3ZHOE pPEHTIEHOBCKOE
W3JIydeHWe W JpYyrue DSKCIEepUMEHTalbHble (DAKThl, JOIyCKaBIIME paHee JIUIIb KBAHTOBYIO TPAaKTOBKY.
Manou3BecTHO, 4YTO OJWH U3 co3jaTeneid kBaHTOBOM Mexanuku O.IlIpémunrep pykKoBOACTBOBAJICS
KJIACCHYECKUMH TIPEJICTABICHUSAMH O JBW)KEHHU SJIEKTPOHA, MOJA KBAJAPaTOM MOJIYJS BOJHOBOM (YHKIUH
MOHMMaJ HOPMHPOBAHHYIO IUIOTHOCTh 3apsiia dJIEKTPOHHOro objaka M ObUT YOEXKIEeH, 4TO KilacCHYecKas
JJIEKTPOAMHAMHKA OCTAeTCSl CIpaBeUIMBOM W BHYTpu artoma. llIp&€muHrepoBckas KOHIEIIMS KBaHTOBOM
MEXaHHWKU JUIMTEIbHOE BpeMsi OKa3anach HeBocTpeOoBaHHOW. Heckombko ner Haszan Omaromapst padoram
amepukaHckoro Teoperuka A.bapyra c¢ corpyanukamu koHuennusi lpénuHrepa Obula  MONHOCTHIO
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MOATBEpXkIeHa. bonee Toro, OBUTO MOKa3aHO, YTO M3 ATOW KOHIENIMH C WCIIONB30BAHHEM JIUIIb YpaBHEHUS
HIpénunrepa 1 KJIaCCUYECKOH 3JIEKTPOANHAMUKY C PENSITUBUCTCKUMH ITOIIPaBKaMU (KOTOpBIE, K CJIOBY CKa3aTh,
ObUTH M3BeCTHBI 3a10iro a0 cozaanus CTO) MOXKHO CTpOro MONYy4YHTh OCHOBHBIE PE3YJAbTAThl KBAHTOBOM
JNETPOIMHAMUKY, pPaHEEe JOCTUIaeMble TOIBKO C IOMOIIBIO MAaTEeMaTUUYECKH HEKOPPEKTHBIX U JIOTHYECKU
HE0OOCHOBaHHBIX MPOIEAYP NEPEHOPMHUPOBKU M BTOPUYHOT'O KBAHTOBAHHSI.

OWHIITEeH, KaK U3BECTHO, BBICTYIIAJ IPOTUB BEPOSITHOCTHOM MHTEpIpPETAlIUA KBAaHTOBON MEXaHUKHU U
3aHUMaJ IIO3MLHUI0, OJNM3KYI0 K IIpEAMHrepoBCcKOi. bricTpas mnoOeaa CTOPOHHUKOB —BEPOSITHOCTHOM
uHTepnperanuu Bo riase ¢ H.bopom nax IlIpénuurepomM u DHHIITEHHOM 00BsICHIIACH HE CTOJIBKO JOCATHBIMU
MpOMaxaM# IOCIIEAHUX, CKOJIBKO TeM, 4TO (U3UUECKas DIIUTA YK€ NPHUBBIKIA MBICIUTH BEPOSTHOCTHBIMU
kareropusiMmi. K TOMy BpeMeHHM OBLIM OCHOBATENbHO 3a0BITHI CIIOPHI BOKPYT CTATHCTHYECKUX TEOPH
JL.bonpimMana u Y.I'mb0Oca. A MEXKIy TEM OIHO M3 OCHOBHBIX IOJIOKCHHH CTaTHCTHUYCCKOW MEXaHHKH 00
SProAUYHOCTH CHCTEM TaK M OCTaJoCh ruiore3oil. HarmoMHuM yuTartesnto, 4To 3proJuyHoOi Ha3bIBAlOT CHCTEMY,
B KOTOpOH ycpenHeHHe (PU3N4ecKOW BETUYUHBI [0 MPOCTPAHCTBY MPUBOJMUT K TOMY )K€ Pe3ylbTaTy, YToO U
ycpenHenue no BpemeHd. K Hauwany 90-x romoB XX Beka B pe3yabTaTe MPOBEICHUS KPUTUUECKOTO aHAIN3a
MaTEeMaTUYECKOT0 COEP)KAaHUs CTaTUCTUYECKOM MEXaHMKM, a TAaKKe YHUCIEHHBIX SKCIEPHMEHTOB Ha MOIIHBIX
KOMITBIOTEpPAxX, CTal0 $SCHO, 4YTO OPrOAWYHBIMH MOTYT OBITh JIMIIb THIIOTETUYECKHUE  CHCTEMBI
HEB3aMMOJICHICTBYIOIUX YacTUIl. B3aumopeiicTBie MeXy YacTUIIaMU (HampuMep, KyJOHOBCKOE WIIM BaH-Jep-
BaaJIbCOBOE) NMPHUBOAUT K MOTEPE IPrOANYHOCTH. Tak YTO peanbHble CHCTEMbI B3aUMOJIEHCTBYIOIINX YaCTHIl HE
SIBIIFOTCS 3pTOJUYHBIMHU, ¥ K HUM CJIelyeT IPUMEHATh He CTATUCTUYECKHE, a TUHAMUYECKUE METO/IbI OTIMCAHHUS.

CTAHOBJIEHUE HOBOM ®U3UKH

B nawane XX Beka Beayniue MO3WIMU B (pU3MKe 3aHMMAIM JIBE€ HAy4HBIE IIKOJBI — OpHTaHCKas M
HeMelKas, npuueM (PUHAHCOBOE TOJIOKEHHWE HEMENKOW MIKONIBI ObUTO JIydlie. ODWHINTEWH OTMeYali, 4TOo
HeMelkne (GU3UKA (UHAHCUPOBAJIKMCH OTKPOBEHHBIMH Muiutapucramu. OOe IIKONbL, Ja W OONBIIMHCTBO
(U3MKOB crapiiero u cpeanero nokonenus ornecauck kK CTO orpunarensHo. O6 3TOM CBHIETENBCTBOBANIA
mosunus HoOeneBckoro kKomurTeTa, OTKa3aBIIErocs MPUCYKIaTh DHHIITEHHY mnpemuio 3a coszmanue CTO.
OpHako MaccUpOBaHHas MpolaraHia padotr DWHINTEHHa NeiicTBOBala Ha MOJIO/IbIe YMBI ropasio dQdexTuBHee,
YeM KPUTHKA CO CTOPOHBI CIENMAIMCTOB, KOTOPYIO MaJio KTO cibimain. O Macmradax 3ToH IponaraHaucTCKOM
KaMIaHUM MOXKHO CYJHUTh XOTsi Obl W3 ¢akra, uto yxke mnepBas crathsi nmo CTO HUKOMY HE HM3BECTHOIO
nareHTtoBega u3 bepHa cpasy ke mocne omyOimkoBanus B 1905 1. mepudepuilHBIM HEMENKHM HayYHBIM
KyPHAIOM Obla TIONHOCTHIO MepejaHa TpaHCATIaHTHYecKuM TeierpadoM B rasery «Horo-Mopx Taiimoy.
[Mocnenyronye MHOTOUYHCIIEHHBIE TyOIMKAIMA B MUPOBO# IIPecce O FeHHANbHOM (DU3UKE U €r0 TEOPHU TaKXKe
HOCHJIM SIBHO 3aKa3HOW xapakrtep. /1o cux mop Tema 00 MCTOYHMKE (PMHAHCHPOBAHMS U OPraHH3aTopax ITOH
KaMIIaHUH OCTAaETCsl 3aIPETHOM Il ICTOPUKOB HAYKH (BCIIOMHUM, YTO O TJIABHOM HUCTOYHUKE (PUHAHCHUPOBAHUS
OOJIBILIEBUCTCKOTO TIEPEBOPOTA COBETCKHE WCTOPUKH MOJYaiH CeMb NECATHIETH). BaxHO OTMETHTB, 4TO
MOJIOZIBIM YY€HBIM OBUIO TOpa3fo Jierue pa3oopaThesi B MONOKEHUSIX HOBOW (DM3MKM, OCHOBAHHOW Ha MPOCTHIX
MocTysnaTax, HeXeld B CIOKHBIX MocTpoeHHusax Makcsemna, KensBuna, [x.Tomcona, JlopeHuna um apyrux
pa3pabotunkoB 3¢upHbBIX Teopuidl. Ha Jlopenma, MaiikenbcoHa ¥ JpyruX BUAHBIX npotuBHUKOB CTO
OKa3bIBAJIOCH JIABJIEHHE CO CTOPOHBI (PMHAHCOBBIX OPTaHH3aTOPOB PEISATUBUCTCKOM peBOMOIUH (00 UX METOo/IaX
paboThl pacckazaHo B ouepke u3BecTHOro coBerckoro ¢usmnka B.K.dpenepukca «'ennpuk AntoH JlopeHmy, a
takke B kuure JLIT.domwmuckoro «Uymo maneHus»). I1o CTpaHHOMY CTEUEHHUIO OOCTOSITENBCTB, B pasrap
JIUCKYCCHI O TEOPUU OTHOCUTENBHOCTH M3 KU3HHU BHE3AIIHO B PACLBETE CHJI YXOAWIM OCHOBHBIE OIIIOHEHTHI U
KOHKYpeHThI DiiHmreliHa - A.Ilyankape, I'.Munkosckuii, B.Puti, M.A0param, ®.I"azenopas, [.Hopactpewm,
A.Dpunman, K. IIBapumminsa.

Bce e Hamo orMeruth, uro y CTO Hannmmch BecbMa aBTOPUTETHBIC 3alIUTHUKU Cpelu (DU3UKOB
cpennero mokoseHus. Hemeukwuit ¢umsuk M.Ilnank, m3BecTHbIH CBOMMHU pabOTaMu IO TEPMOJMHAMHKE H
My3bIKaIbHON akycTuke, B 1900 r. BBen MOHATHE KBaHTa JEHCTBHA, YTO TO3BOJWJIO €MY CKOHCTPYHPOBATh
yaauHyo (GopMyiay Uil paclpelesieHUs] SHEpIUu B CIIEKTpe depHoro teia. Ho ero paccyxkieHusi Ka3aiuch
COBpPEMEHHHUKAaM HeyOelnTeIbHbIMHU, U Ha HUX He oOpamianu BHUMaHus. B 1905 r. DiHIITEHH pacnpocTpaHu
U7CI0 O KBaHTE JEeHCTBUA Ha mpolecc n3nydeHusd. IlnaHka 3TO HaCTOIBKO BOOAYLIEBUIIO, YTO OH MOAJEpKall
BCE HOBOBBEIEHMs OWHIITEHHA. AHIIMiCKUE ¢usuk JlapMop [uMTENbHOE BpeMsl pa3padaThiBayl BOIPOCHI
THJIPOMEXAHUKN 3(Hpa, HO 33 OCHOBY B3sUI HE ypaBHeHMS MakcBelula, a TO, YTO TOJYYWIM M3 HHUX
duypkepanbn u XeBucaiia. CTONKHYBIIMCH C CEPbE3HBIMHU MPOTUBOpEUYHsIMH, JlapmMop Opocuit cBoU 3(HpHbIE
WCCIIEJIOBAHMs, 3asBUB, 4TO 3QHUp — cpeAa HemarepuasibHas. HeyaumButenbHo, yto JlapMoOp MONOXHTEIHHO
BocnipuHsin CTO m pmaxe kak wieH nanatel OOLIMH cTayl ee NpolaraHIupoBaTh C TPUOYHBI IMapiaMeHTa.
Hemenxuiit MaTemaTuk A.3oMMepdenba, 0 Boje Caydas 3aHsBIIMICS (U3UKON, OPUEHTUPOBAJICS HAa pabOTHI
Jlapmopa u Tarxe momaepxkan CTO. Jlapmop u 3ommepdensa Onaromaps OONbBIIOMY MHpernogaBaTeIbCKOMY
OITBITY CO3/1JIM OYE€Hb KaYEeCTBEHHBbIE y4eOHHMKH, BIIOCIIECACTBUH IOCITY)KUBIINE OCHOBOM JUISi MHOTHMX KYPCOB
¢usuku (B T.4. nomyisipHoro B Pocen kypca Jlannay u Jlumuia). Takum o0Opa3oM, MOCIEAYIONTHE TTOKOICHHS
(PM3MKOB CTaJId BOCITUTHIBATHCS HAa WCKAKEHHBIX NPEACTABIICHUSX 3JIEKTPOAWHAMUKU U OE30IVISIHOW Bepe B
MIOCTYJIaThl TEOPHUHU OTHOCUTEIBHOCTH.
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MbI y)Ke OTMETHIIH, YTO C 3KCHepUMEHTaNbHBIMU noaTBepxkaeHusMu CTO neno obcTosio coBceM He
TaK, KaK Tenepb MUIIYT B y4yeOHMKaX. (DU3NKOB-3KCIEPHUMEHTATOPOB pasipakalld TEHICHIMO3HBIH BBIOOD
SKCIIEPUMEHTOB W BOJIbHASI TPAKTOBKA UX PE3YJIbTaTOB TEOpPETHKaMHU. MalKeIbCOH COXajel, YTO ero paHHUe
SKCIIEPUMEHTHI OPOIWIN Takoe uyAoBuile, kak CTO. Mumep, yuenuk Maiikenscona u CaHbsIK, TOCTaBUBIIU N
OIBITHl C BpAIAIONIMMCS HHTEPPEPOMETPOM, CUHTAIM CBOM DPE3YJbTaThl OE3YCIOBHBIM CBHJETENHCTBOM
cymectBoBanus 3¢dupa. AiBc m Crwnysmun, u3ydaBmme mnorepeunsiii 3dgexr Jlomiepa, momaranu, 4To
MIOATBEPANIIH 3JIEKTpoHHYI0 TeopHio Jloperua, a He CTO. Kpynneimmii sxcnepumMenTaTop nepoit Tpetn XX
Beka D.Pesepdopn HaswpiBam Teopuio DiHINTeHHA yemyxoil. ['enuii amektporexHuku H.Tecnma 3asBisu1, 4to
CUNTATh ee PU3NIEeCKOl TeOpHer MOTYT TOJIbKO HAUBHBIE JTFOJTH.

[MonoxxeHne ¢ SKCIEPUMEHTANLHBIMH TMOATBEPXKICHUSAME 001eil Teopuu otHocutensHocTH (OTO)
ObuTO0 He Jyumie. Hampumep, kiaccMueckuii pacdeT yrila OTKJIOHEeHWs: cBeTa y naucka ColnHIa, CAelTaHHbBIH
M.30ombanepom eme B 1801 T., IPHBOIMI K PE3yIbTATy, COBIAAAIONIEMY C SHHINTEHHOBCKHM. Pacder cipura
nepurenus Mepkypus o DUHIITEHY UMen xapakrep noaracoBku: pe3yisraT OTO ucnons3oBaics COBMECTHO
C KIIACCUUECKOW HeOEeCHOH MeXaHWKOHW, B KOTOPOH CKOPOCTh pACIpPOCTPaHEHMS TPABHTALIMOHHOTO
B3aMMOJICHCTBUSI TIpUHMUMaNiach OECKOHEYHO Oombliod. VI3MepeHHOe 3HAYMTENBHO II03)KE CMELICHUE
CHEKTPaJbHBIX JIMHUH B TPaBUTALMOHHOM I10JIe MOXKHO OBLIO paccMaTpuBarh He kak cieactBue OTO, a xax
pe3yabTaT PaboThI CHIIBI TSDKECTH Hall (DOTOHOM.

B 1929 r. amepukanckuii acTpoHOM 2.Xa00J yCTaHOBMIJI, YTO KpPAcHOE CMEIICHHE CIEKTPaIbHBIX
JIMHUHA TaJaKTUK MPOMOPIMOHAIBEHO PACCTOSHUIO 10 HUX. CTOPOHHHKHM TEOPUH OTHOCUTEIBHOCTH Cpasy Ke
00BsBIIN 3TOT (akT OnectsimmM noaTeepkaeHreM BoiBoga OTO o pacumpennu Beenennoit. MHeHne camoro
Xab0ma ObUIO MPOMTHOPUPOBaHO. Mexay TeM XaOO0J1 Ha OCHOBaHMH MHO)KECTBA HAONIOJCHUN yOCTUTEIHHO
MOKa3all, YTO KpacHOEe CMEIIEHHE HE MOXET UMETh JOIUIEPOBCKYIO NPUPOAY, BceneHHast He pacuiupsieTcs, u
HUKakoro bombimoro B3pbiBa He Obuto. MHTEpecHO, uTO TepMUH «BONBIIOH B3PBIBY NPEUIOKUI TAKKeE
MIPOTUBHHK TEOPHHU pacumpsitonieiics Beenenno# anrmmiickuii actpopusuk @.Xoiin, npuueM CBOMM TEPMUHOM
OH XOTell IOMYEPKHYThH B3JJOPHOCTH ATOH TEOPHH.

Iocne npuxona k Bmactu I'mtiepa B 1933 r. MHOrme Beaymye HeMelkrue (PU3UKH SMUTPHPOBAIN B
ocHOBHOM B CIIIA u OBICTpO 3aHSUIM BeAyIIHE MO3HUIIUHA B YHUBEPCUTETAX U UCCIENOBATEIbCKUX IIeHTpax. Jlis
HUX BBICTYIUICHHE C KPUTUKOW TEOPHH OTHOCHTEILHOCTU WIJIM TPEICTABICHUHA O KBAaHTaX OBbUIO PaBHOCHUIIBHO
noanepxxke I'mriepa. C Tex mop TaliHa O BENHMKOH (PU3NYECKON PEBOJIOLMHU CTPOTO COXpAHSETCS MHUPOBOI
(u3MYEeCKO 3IUTOH, NMpUYeM  aOCONOTHOE OOJBIIMHCTBO (PU3UKOB TOCIEAYIOUIMX MOKOJEHHH aaxe He
JorajipiBaeTcs 00 ee CyIecCTBOBaHHH.

HETATHUBHBIE MOCJEJICTBUSI KBAHTOBO-PEJIITUBUCTCKOM PEBOJIIOIINUA 1151
APYI'UX HAYK U OITACHOCTDb ®AJIbCU®UKALIUU 3HAHUS

KBaHTOBO-peNsTUBUCTCKAsT PEBOJIONMS MPHUBENIa K WUCKaKEHHBIM MPEACTABICHUSIM O PEalbHOCTH B
caMbIX pa3HbIX oOnacTsx. UroObl yOeauTbcs, B KakOH CTENEHU IPEACTaBICHHUS COBPEMEHHOH (QH3UKH
pacxomsTcs ¢ peaJbHOCThIO, JOCTATOYHO IIOUYNTATH JTy4e3apHbIe IIPOrHO3bI BEAYIUX CIIEIHAINCTOB HA Pa3BUTHE
MPOrpaMMBbl YIPABJIIEMOr0 TEPMOSIIEPHOTO CHHTE3a, NaBaeMble JIBa-TPH JECATHIETUS Ha3ald. [lo ux mmaHam, K
Havary XXI Beka spa TeroBoil SJHEPreTHKH YK€ Oblla JOJKHA 3aKaH4YMBaThes. [Ipon3olnio jxe Bce Hao00poT:
BEAYIIME MHPOBBIE AEPXKaBbl IMOCTEIIEHHO CBEPTHIBAIOT aTOMHYIO DHEPIeTHUKY M 3aMEHSIOT €€ TEIUIOBOM, a o
TEPMOSIEPHBIX ITIpOrpaMMax IMOYTH 3a0buTH. Jlake MHOrOKpaTHOe B3BMHYMBAHHE [IeH Ha He(Th W Tra3 B
TOCIIe/IHEE BpEeMsI Majo W3MEHWIO 3Ty TeHJeHIUI0. OTKPBITHE BBICOKOTEMIIEPATYPHOU CBEPXIPOBOJUMOCTH,
Haubosiee KPYNMHOE HAaydyHOE JOCTIIKEHHE ITOCIEeTHHX JIET, CTaJl0 HEOKUAAHHOCTHIO Uil (PM3HMKOB, MpPUYEM
c/ienaHo ObUIO 3TO OTKPHITHE XUMHKaMHU-TexHooramMu. Heckonbko jier Hazaj (GU3UKH YTBEPXKAAIH, YTO IS
mporpecca B BBIYMCIUTEIBHON TEXHUKE U WHPOPMATHKE COBEPILIEHHO HEOOXOJUMBI ONTHYECKUE KOMITBIOTEPHI.
Kak oka3anoch, TEXHHKa COBEPILNIIA TPOMAHBINA PHIBOK BIEepe 1 0e3 uX co3uaHus. Tenepb pU3NKU-TEOPETHKH
BBIHAIIMBAIOT MIPOEKT KBAHTOBBIX KOMIIBIOTEPOB. TOJIBKO BOT CIIEIHAIHUCTHI-IPAKTHKH B TaKHE ITPOEKTHI YK HE
BepAT. B mocnenHue ronsl HEKOTOPBIE COBEPILIEHHO HOBBIE TEXHOJIOTHH MOJYYHIH Pa3BUTHE BOOOIE BONPEKH
NPUHATHIM B (DU3UKE TPENCTABICHUSIM: XOJOAHAs TPAHCMYTAIMs 3JIEMEHTOB, NpeoOpa3oBaHHE JHEPIHH C
TIOMOIIIBIO PETPOrpaHON KOHJISHCAIMH Tapa, SHIOTEPMHUYECKHUI 3JIEKTPOIIU3, TeHepalys H30bITOYHOrO TEIlIa B
BUXPEBBIX YCTAHOBKAaX W Jp. XOTS 3TH TEXHOJIOTHMH HCIIBITAHbl B Pa3HbIX CTpaHax, alnapaThl HA WX OCHOBE
MaccOBO BBIMYCKAIOTCSl M MCIIPABHO CIYXaT, pSJ KPYMHBIX (DU3UKOB Ja)K€ OTKAa3bIBAETCS NPH3HATH (AKT HX
CYIIECTBOBAaHMUS KaK MPOTHBOPEUAIUi U3BECTHHIM 3aKkoHaM. [IpuBeneM elie HECKONBKO MPUMEPOB U3 Pa3HBIX
Hay4HBIX Oo0JIacTeil.

1. Teogusuxa. B 80-e rompr XX Beka BemylIMe TE€OJOTM MHUpa Ha OCHOBE MHOXECTBa
SKCIIEPUMEHTAIIBHBIX JaHHBIX (B T.4. CHYTHHUKOBBIX M3MEPEHHi) MPHILTH K BHIBOLY O PaCUIMPEHUH 3eMIIH CO
CKOpOCThIO nopsiaka 1 cM/c. O npUYUHE pacIIMpeHus, IOTJIOMICHUH 3eMyIel OKpYKaloIiero (pupa u CHHTE3E U3
HEro XMMHUYECKHUX 3JIEMEHTOB, IIMCAJIOCH elle cToneTne Hazal. dusuku u reodhusuky pakra pacmpeHus 3eMiu
NPU3HATh HE MOT'YT, ITOCKOJIbKY OTPHULAIOT 3¢up. B nrTore 6e3 ynoBIETBOPUTEIHHOTO OOBSCHEHHS OCTAIOTCS
3eMIIeTpsiCeHHs], Npeii) KOHTWHEHTOB, BYJIKaHWYECKas JESITENbHOCTh, 3EMHON MarHeTH3M, oOpa3oBaHue
MECTOPOXKJICHHUI MONE3HBIX UCKOIAEMBIX.
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2. Ilaneonmonozcus. CoBpeMeHHas Hayka MPU3HAET CYIIECTBOBAaHHE B ME3030MCKYIO 3Py T'MTaHTCKHX
CYXOIYTHBIX U JIETalomMX smiepoB. [lo 3aKoHaM MEXaHWKHM TakKue SIIepbl MOIJIM MEpEeBUraThCs U JIETaTh
TOJIBKO TIPH YCIIOBHH, YTO CHJIa TSDKECTH B Me3o30e Obljla MHOI'OKPAaTHO MEHBIIE, YeM Tenepb. [laneonromoram,
HE MPU3HAIONIMM PACIIUPEHHST 3EMIIH, TPUXOIUTCS BBIIBUTATH HEJIEIIBIE THITOTE3bI 0 XOIB0€ SIEpOB 0] BOAOH
WJIN UX IUTaHUPOBAHMU TIOCIIE TIPEIBAPUTENBHOTO TIEIIEro Mo JbeMa Ha CKaJlbL.

3. Ilpoucxoxcoenue dncusnu. J1o MOCISTHETO BPEMEHU B 3TOM BOIMPOCE T'OCIIOCTBOBAIA TOYKA 3PEHHUS
(PM3MKOB, COTJIACHO KOTOPOH, MO-BUIMMOMY, TOJIBKO Ha 3eMJile UMEIOTCS YCIOBHS IJISl CYIIECTBOBAHHUS JKUBBIX
OpPraHU3MOB: COJTHEYHOE M3JTy4EeHHE, TETUIbIH KIUMAaT, HaJIMuhe MOJIEKYISIPHOI'O KHUCIopona U Boabl. OTKpBITHE
HOBBIX BHUJIOB OakTepuii B CKBa)XMHAX Ha TJIyOMHE HECKOJIBKHX KHIIOMETPOB M TIIYOOKOBOJHBIX YepBew-
MIOrOHO(OPOB, [UISI KOTOPBIX COBOKYITHOCTB 3TUX YCIIOBUI HE TPEOYIOTCS, OIPOBEPIIIO BO33PEHNUS (PU3UKOB.

4. I'enemuxa. TIpUHATO TIONAraTh, 4TO HACJEACTBEHHAs! HH(OPMAIIMU XPAHUTCSI B TEHETHYECKOM KOJIE.
OpHaKo pacdeThl MOKa3bIBAIOT, YTO JaXKe Uil TOCTPOSHUS] MPOCTEUIINX PACTEHUH M JKHUBOTHBIX TpeOyeTcs
00beM MH(pOpMAaLUH, MPEBBIMIAIONINI IeHETHYECKU OoJiee YeM Ha JECSTh MOPSIKOB. Tak 4TO reHEeTHYECKUit
KOJl — B JIy4IlIEeM CIly4ae TOJBKO IMU(p Ul M3BJICUCHUS MHPOPMAIMHU, XpaHsIIecs HAa HEU3BECTHBIX HayKe
YPOBHSX OpraHuzanuu mMatepuu. [Ipu3HaBas 3a mMarepuel JUIIb MUD 3JIEMEHTAPHBIX YaCTHI] U YETBIPEX BUJIOB
noneH, Gpu3nka NPUHIMITHAIBHO HE TIO3BOJISIET MPHOJIM3UTHCS K TIOHUMAHUIO (PEHOMEHA JKU3HH.

5. buogusuxa. OmHOM W3 TIABHBIX MpoOIeM OHOGU3UKH OCTaeTCs OOBSICHEHHE SHEPreTHKH U
OMOXHMMUH KUBBIX OPIaHU3MOB. HEMOHATBIMH OCTAIOTCSl IKCIIEPUMEHTHI C BHIPAIIMBAHUEM KYJIBTYP METOIOM
THIPOIIOHUKH: JUIS MX pocTa He TpeOyeTcs yraepoa. Jlaxke pocT nepeBbeB Ha MECYaHBIX OYBAX HEOOBSICHUM B
paMKax COBPEMEHHBIX MPEICTaBICHUN: COJCPIKaHMS YIJIEKHCIOrO ra3a B BO3JyXe SIBHO HEIOCTaTOYHO.
3aMaryuBalOTCs SKCIEPUMEHTHI 10 M3MEPEHHIO M30TOIMHOIO COCTaBa AJIEMEHTOB B PACTEHHUSX W JKUBOTHBIX.
HeoObsicHuMO#1 ocTaercss CrocOOHOCTh JKMBOTHBIX M, B YAaCTHOCTH, YEJIOBEKAa K JUIMTEIBHOMY TOJIOJAaHUIO.
Mexny TeM, yKe JaBHO PsIOM HCCIIeoBaTelel ObUTO MTOKa3aHo, YTO SHEPreTHKA KHU3HU HEPa3phIBHO CBA3aHA C
TpaHcMyTalmed sneMeHToB. [IOoCKOJbKY XONoAHAas TpaHCMyTalusl 3JEMEHTOB COBPEMEHHOH (U3MKOW He
MIPU3HAETCS, TO OMOPHU3UKY, OUOJIOTH, MEIUKH U arPOXUMHUKH €€ BO3SMOXKHOCTH HE JIOITYCKalOT.

6. Ilpoucxooicoenue yenosexa. 1o MaHHBIM PACKONOK, OCHOBHBIE BH/IbI MJIEKONUTAIOIINX OOUTAIHN Ha
3emute elie COTHM MUJUTMOHOB JieT Ha3ay. COBpEeMEHHBIN YeIOBEK Kak OMOIOTMYECKU BH]] CYILIECTBYET BCETO B
TEUeHHEe HECKOJIbKUX JECSITKOB ThIcsueneTnid. [loaToMy Aisl Hayku MPOMCXOXKACHHUE YEelIOBEKa M €ro IO/IBUJIOB
(pac) ocraercst monHO# 3arankoil. CymiecTByeT runore3a 00 MCKYCCTBEHHOM ITPOHMCXOXKACHHH YEIOBEKa Kak
BU/Ia, TIOJTy4€HHOT0 METOIOM T'eHHOI MHXeHepuH. Ha nepBbIil B3TJIs, Takasi TUIIOTe3a BBITIISIIUT aHTUHAYYHOM.
OpHaKO M3BECTHO MHOXKECTBO JPEBHUX M300pakeHHH, HA KOTOPBIX JIIOJJM BMECTE CO CKOTOM BeIyT C(HMHKCOB,
TpU(OHOB ¥ JPYrHX IMOMOOHBIX uyauil. [103TOMY HPUXOIUTCS NMPHU3HATH, YTO B JPEBHOCTH JICHCTBUTENHHO
TIPOBO/IMIIUCH T€HETUYECKHE IKCIIEPUMEHTBHI.

7. Ipoucxooicoenue s3vb1K08, peiuuti U HAyK. AHTPOIHBIA MPHHIUI, KOTOPHIM IO BOJIC (PM3UKOB U
(m10cO(OB-ECTECTBEHHUKOB PYKOBOACTBYIOTCS YUEHBIE JPYTHX CIEHHAIbHOCTEH, HE JOMYCKAeT BO3MOXKHOCTH
CYIIECTBOBAaHMUS JOMCTOpHYecKuX ImBuim3anmi. Oxnako eme B XIX Beke MHOTME MCTOPHKH IOJIATajid, YTO
JiereHabl ¥ MU(QBI IpEeBHETO0 MUpPa OCHOBaHBI Ha AEHCTBUTENBHBIX COOBITHAX, U (UI'YpUpYIOLIHe B HUX Oorw,
obOmamaromue OeccMepTHeM, OBLTH peanbHOCThIO. CyllecTBOBAIM H 00J€e JPEBHUE BBICOKOPA3BHUTHIC
UMBWIM3ALIUH. TOrJa MpOMCXOXKACHHUIO S3BIKOB, PEJIMIMH M HAayK YelIOBEUYECTBO O0S3aHO MX INPEICTaBUTEIISIM.
Croutr BCHOMHUTH cioBa HbIOTOHA, YTO €ro HaydHbIE OCTIDKEHUS SBISUTUCH PE3YJIbTaTOM pacHd(ppOBKH
JIPEBHUX PYKOMHUCEH.

8. Hcmopus. C oTMEUSHHBIMH BBILIE BOTIPOCAMU CBsi3aHa U (panbCcU]UKaIMs UCTOPUH IPEBHETO MUPA.
Hcropuku WrHOpupyloT Takue (akThl, Kak IIYMEPCKHE YKa3aHHs Ha CYIIECTBOBAHWE BEIUKUX MUPAMUI B
no(hapaoHOBY 310Xy, CXOXKECTh APXUTEKTYPHBIX M CKYJIBITYPHBIX MaMsATHUKOB ApeBHOCTH B Erumte, IOxHOM
Awmepuke, brmxaem Bocroke u CesepHoit EBpone (Hampumep, HenaBHO Ha KoiabCkOM TOIyoCTpoBe OBbLIH
0OHapyKeHbl KaMEHHBbIE CKYJIBOTYPHI, WJCHTHYHBIC JPEBHECTHIIETCKUM), HEBO3MOXKHOCTb BOCIPOW3BEICHHS
MaMSTHUKOB J[a)K€ COBPEMEHHBIMH TEXHUYECKUMH CpelIcTBaMU. B pamkax cioxuBmierocs B XX Beke
MIPE/ICTaBJICHUS] O COBPEMEHHOM 4EJIOBEKE KaK BBICHICH CTYNEHH 3BOJIIOIMH MPHOIU3UTBCS K pasraike TalH
JPEBHOCTH HEBO3MOXKHO. Danbcudukarmio ucropun Oojiee MO3THHUX IEPUOJOB YyYEHBIE MPOBOIMIM MOJ
JIABJICHWEM BJACTH M LEPKBU. A BOT (ainbCUPHUKALMIO HCTOPHH (U3MKH W ECTECTBO3HAHUS HayqHOE
COO0OIIECTBO MPOBEJIO 10 CBOEH BOJIE, B CHIIY COOCTBEHHBIX 3a0ITyXKIeHHH.

9. Cés13b. TexXHOIIOTHH CBSI3U Pa3BHBAIOTCS METOJOM HAWMEHBILETO COMPOTHUBIICHUS, MIPOIBUTasCh s
YBEIMYEHHS MPOIYCKHOW CITIOCOOHOCTH B CTOPOHY BCe OoJiee BHICOKHX PaHOYacToT, OIACHBIX Ul OpraHu3Ma
YeJoBeKa BBUJY PE30HAHCHOW packayku KojeOaHWH OenkoBbIX MolleKyil. Kpome Toro, m3-3a OMHMOOYHOTO
MIPE/ICTABJICHUS] COBPEMEHHOM JJIEKTPOAMHAMHMKUA O CTPYKTYpE MOJNS M IOTOKE MOIIHOCTH B ONIKHEH 30HE
n3iay4arenedl (pyHIaMeHTanbHblE OIMOKM, KaK yKa3bIBaJOCh BHIIIE, OBUTM COBEPIICHBI €lle XEBHUCAWIOM U
duiypkepaiabIoM) CTENEHb BO3JCHCTBHS COTOBOrO TellepOHa WM KOMMYHHMKaTOpa Ha YelloBeKa
HenmooneHuBaercs. OcoOblil Bpes coToBas TeneoHus HaHOCUT JeTsiM. CTaTHUCTHKA CBHIETENBCTBYET O POCTe
3a00JIEBAEMOCTH OIYXOJISIMH TPABOrO TONYIIApHs Mo3ra. ['eHeTndyeckoe BO3JEHCTBHE COTOBOM Telle)OHHH
BooOIIe He HM3ydaercs. Mexay TeM, M3BECTHBI METOJbl MHOTOKPATHOTO CHI)KEHUsI BO3JCHCTBHUSI COTOBOTO
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TeneOHa Ha OpraHu3M (IIporaraHjaa TapHUTYP, BHEAPEHUE HOBBIX CTaHIAPTOB CxXaTus HHGpOpMamuu 0e3
YBEIMYEHHUS HECyIIed 4acTOoThl, pa3paboTka 3(PQEeKTHBHBIX CXEM aBTOMAaTHYECKOW PETYIMPOBKH MOIIHOCTH
W3JIy4eHUs, yMEHBIICHHE PACCTOSHUS MEXAY NPUEMO-TIEpEeIAOIIMMH CTAaHIMAME). M3 Kitaccuueckux 3(pupHBIX
TEOpHUH cleayeT BO3SMOXKHOCTD CBEPXCBETOBOM KOMMYHHKAIMH, HEOOXOIMMON JIJIsi KOCMHUYECKON CBs3U (B T.U.
it atepHera). OHAaKO Ha TaKylO CBS3b TEOPHUsI OTHOCHTEIBHOCTH Hajlaraer 3arper.

10. Ouepeemuxa. OCHOBHBIE HANPABJICHUS PAa3BUTHUS YHEPreTHKH XX BeKa ONpPEIesUINCh B OCHOBHOM
MHUpOBO33peHHeM (pu3nkoB. DU3MKH 10 CUX IMOpP MOJIArarT, YTO HEOOXOAUMO pa3BUBATh ATOMHYIO SHEPIETUKY
U pematb npobieMy ympasisieMoro TepmosaepHoro cuaresza (YTC). A To, 4ro yxe yepe3 aBa roga mocie
aBapun Ha YepHoObUIbCKOW ADC mpsiMble 3aTpaThl HA JMKBHUAALMIO €€ MOCIECICTBUI NPEBBICHIA CTOUMOCTD
JJIEKTPORHEPTHH, BBIpaOOTaHHOW BceMu artoMHbIMH cTaHimsaMu CCCP 3a mpenbiaymiye Tojbl, 4TO aBapHs
CTOMJIA JKU3HU JIECATKaM THICSY JIMKBUAATOPOB, OHH YKe 3a0butn. Kak mokasana mnpaktuka skcruryatanuun ADC
yactHeiMU Biagenbuamu B CIIIA, aTtomMHas HSHepreTMka KOHKYPEHTOCIIOCOOHA JIMINL TPH YCIOBUH, YTO
rocynapcTBo Oeper Ha cebsi 3aTpaThl IO CTPOUTEIBCTBY CTaHIMA M IepepadaThIBAIOIIMX KOMOWHATOB,
3aXOpOHEHHIO OTXOJI0B, MOKYITKE HapaOOTaHHOTO TUTYTOHHS U 00ecIeYeHnto Oe30macHoCTH. VIHBIME clioBaMu, B
nevictBurenbHOCTH ADC yObITOUHBI. Penienue xe npobiaeMbl ypaBiisieMOro TEPMOSIEPHOTO CHHTE3a B paMKax
MIPUHATBHIX BO33PEHUH BPSJ] JIN BO3MOXKHO: COBPEMEHHBIM (pU3MKaM HE IO3BOJISETCS 3HATh O JIEHCTBUTEIBHBIX
pe3ynbTarax SACpPHBIX M TEPMOSIECPHBIX HCIBITAHHH, B KOTOPBIX OBUIM 3apEerHMCTPHPOBAHBI SHEPTOBBIIECHNS,
MHOTOKPaTHO TPEBOCXOJISINE pAcUeTHbIE, a JEHTepHuid W TPUTHH B BOJOPOIHBIX OOoMOax pasneraics,
NPaKTHYECKH HE IIpOopearupoBaB. B KkadecTBe HETPAAMIMOHHBIX BUIOB SHEPreTUKH (DU3MKH IpeIararoT
pa3BUBaTh CONHEYHYIO M BeTpsHylo. OJHAKO MX KOHKYPEHTOCHOCOOHOCTh Majna. Kpome Toro, coiHedHas
SHEpreTHKa B pacdeTe Ha IPOM3BEICHHBIH KUIIOBATT-4acC AJIEKTPOIHEPTHMH OKa3bIBAETCS MEHEe JKOJOTMYHOM,
4yeM TeruioBasi (IPOM3BOJCTBO IOJYIPOBOAHUKOBEIX (DOTOIJIEMEHTOB SKOJOrMYeCKH BpeqHoe). O Takux xKe
peaybHBIX HAIPaBJICHUAX HETPAJAWIMOHHONW DHEPreTUKH, KaK DHJOTEPMUYECKUI DJIEKTPOJU3, BUXPEBBIE
npeoOpa3oBaTey, TPAHCMYTAIMsl 3JIEMEHTOB MHOTHE (DM3MKH M CIBIIIATh HE XOTST, IOCKOJIBKY CUUTAIOT WX
aHTUHAYYHBIMH.

11. Okonocus.. T'eopu3uKH, SKONOTM W KIMMATOJOTHM HCXOIAT W3 TOTO, YTO IJIABHOM NPUYUHOM
3arpsi3HEHUST OKpYIKAaromleld Cpelbl W M3MEHEHWsS KJIMMata SIBIISIETCSl COKMI'aHUE YIJIEBOJOPOAHOTO ChIphs. B
utore ObLI nmoanucad KHoTckuii mpoToKoi, OrpaHUYMBAIOLINI B PsiJie CTpaH BEIOpOC B aTMochepy YIIeKHUCIOro
raza. [Ipu 3TOM OBUT MPOMTHOPHUPOBAH OCHOBHOW MEXAHM3M PETYISLUH COACPKAHHS YIIEKHCIOro ra3a — ero
pacTBOpeHHE BOJIOW W HaKOIUIEHWE KapOOHATOB B BHUJE MOpPCKUX ominoxeHud. CocraB atmocdepsl, Kak
MOKA3bIBAIOT HCCIENOBAaHMs IIOCIAEIHUX JIET, ONpeZessieTcss 0ajaHcOM peakLUWil TpaHCMyTaluk a3oTa B
KUCIIOPOA W yriepoid. [ aBHOHM ke NMPUYMHOW YBENWYEHHS MapHUKOBOTO 3((eKTa, MOo-BUAUMOMY, CIECIYEeT
CYNTATh BapBAPCKYIO IKCILTYaTAlUI0 MECTOPOXKACHHUN ra3a U HeTH, B pe3y/IbTaTe KOTOPOH OKOJIO TOJOBHHBI
JI0OBIBaEMBIX YIJIIEBONOPOIOB BhIOpachiBaercst B atMochepy. Upe3BblualiHbIi Bpell YEIOBEKY M OKPYKaloIeH
cpejie HAHOCST SIJIOBUTHIE BEILIECTBA, HCIIOIB3YIOUIMECS B KAYECTBE MPUCAJIOK K TOIUTUBY, OJHAKO O HUX 3KOJIOTH
PeIKo BCIOMHHAIOT.

MHorue mpoOiemMbl, BO3HHUKIINE W3-32 OMIMOOYHBIX IPEACTaBICHUH (QHU3UKOB, HECYT Yrpo3y
YeJOBeYeCKOH IMBWIM3anuy. Pa3BUTHE aTOMHOW OSHEPTETHKH BEIET K HEHW30eKHBIM 3KOJIOTHYECKUM
3arps3HEHUSIM, HAKOIUIEHUIO M 0€3 TOI'0 TUTaHTCKHX 3aI1acoB SIIEPHOTO OPYXKHSI C OMTACHOCTBIO €T0 IOTaJaHus B
PYKH ITMKTaTOPOB, TEPPOPUCTOB U KPUMHHAIBHBIX CTPYKTYp. Kpome Toro, padora ADC cormpoBokaaercs
BBIXOZIOM ITOTOKOB HEHTPHHO, KOTOPBIE HEBO3MOXHO 3a/IepKaTh. BiHsHUE HEHTPUHO Ha KHUBbIE OPraHU3MbI HE
W3Y4EHO, OJHAKO CTaTUCTHKA MOKa3biBaeT, uTo BOMM3M ADC penpomyKTHBHasl CIIOCOOHOCTH CKOTa M YAOH
TIOHIDKEHBL. DKCIIEPUMEHTBI CO CBEPXMOIIHBIMH YCKOPHTEISIMH M YCTaHOBKaMH Juisi ocymiectBienus YTC
TPO3AT HENpEeABUACHHBIMH TOCIEICTBUAMHU: MEXaHH3Mbl SHEProoOMEHa MEXIy YacTHLIAMH W (HU3MYECKUM
BakyyMoM (3(HpOM) 10 CHX TOp HE MOHATHL. [lOTEHIMAJIbHO OMACHBI U TaKHE MPOEKTHl HETPaTUIUOHHOM
SHEPreTUKH, KaK CO3/IaHHE COJHEYHBIX JJIEKTPOCTAHIMHA Ha OpOHMTe ¢ mepejadyedl SHepruu Ha 3eMIIIo C
nmomonpio CBU myukoB. OcoOyi0 OMacHOCTh MPEACTABISAIOT 3KCIIEPUMEHTHI 10 KJIOHHPOBAHUIO U TECHHOU
MOJU(UKAIMK OPraHU3MOB, MPOBOASAIIMECS 0e3 IMOHUMAaHUs MEXaHW3MOB JTuX sBieHHH. [lepBoe crnoBo B
peleHny mogo0HBIX MPOoOJIeM NODKHO ObITh 3a (u3ukamu. Ho Ui 3TOro OHM JOJDKHBI IIEPECMOTPETH CBOU
BO33pEHMSI.

3AKJIIOYEHUE

MHorue MacTUTHIE YUEHBIX YK€ JaBHO MOHSIIN, KaKYIO 3JIyI0 IIYTKY Chirpalia ¢ HUMHU gu3nka XX Beka,
HO TIPOJOJDKAIOT COONIONATh YCTAaHOBJICHHBIE NMpaBmiia Urpbl. [0 MpoHuM CynbObI, Ha CTpake HE3BIOJIEMOCTH
TIOJIOKEHUH KBAaHTOBO-PENATHUBUCTCKOM ¢(u3uku B Poccum crout Komwmccus mo Ooppbe ¢ JpkeHayKoW H
¢danpcudukameil HaydHbIX uccnenopanuii mpu [Ipesunnyme PAH. UneHbl KOMUCCHH, CIIEAYS BEIOMCTBEHHBIM
WHTEpecaM, BBICTYIAIOT 332 pa3BUTHE aTOMHOW SHEPreTUKHU, CTPOUTENBCTBO YCKOPUTENIEH, BBO3 Ha TEPPUTOPHIO
CTpaHbl 3apyOEXHBIX PaJMOAKTHBHBIX OTXOJOB W OJHOBPEMEHHO OOBUHSIOT WHAKOMBICISIIMX (U3UKOB M
n3o0peratesneld B )KyJabHUYECTBE. TpyIHO MPHU3BIBATh PYKOBOAMTEIEH OT HAyKH, YHHUYTOXKABIINX BayKHEHILINE
HANpaBJICHUS] MCCIEAOBAHUI M INEIbMOBABIINX TAaKMX HEOPAMHAPHBIX MBICIHTENEH, Kak acTpou3vKa
H.A.Ko3bIpeBa, k mokasHuio (BcrioMHHM, 4to B TpaBie A./l.CaxapoBa NpWHHMAaIIO ydacThe OOJBIIOE YUCIIO
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aKaJIeMHUKOB, a TIOKasIBIIMXCSl CPE/IM HUX HE 0Ka3aJioch). MHOTHX YK€ HET B JKUBBIX, IpYI'He IIPHHUMAIHN Ha BEPY
HENPOBEPEHHBIE CYXKJICHHS, TPETHU HE XOTENU MOPTUTH cede HaydHyro Kapbepy. Ho Benp Hamen e My>KecTBO
aMepUKaHCKUM ydeHbli KUTHHI NpOBECTH pEBU3UIO0 CBOMX JSKCIEPUMEHTOB C AaTOMHBIMHM Yacami,
YCTaHOBJICHHBIMM Ha camodierax! Oxa3ajoch, 4YTO BBIBOJABl TEOPUM OTHOCHUTEIBHOCTH HE MOATBepkaarorcs. He
moOosyICs IIBEACKUH acTpodusuk, jnaypeaT HoOeneBckoit mnpemun X.AnbpBeH 3asBUTh O MOJHOU
HECOCTOSTEILHOCTH  KOCMOJIOTMYEeCKMX  Mojeneii, ocHoBaHHRIX Ha OTO! OrtBaxkuicsa axaJeMHK
M.M.JIaBpeHTBEB € COTpYJHHKAMHM HOATBEPAUTH NpaBUIbHOCTE onbIToB Ko3sesipeBa! Hammu cmenocts
actpoHoMbl U3 IlynmkoBckoit oOcepBatopuM 3asBHTh, YTO HaOJrogaeMasi 3Be3fHas abeppalysi COOTBETCTBYET
KJlaccu4yeckuM rnpescraBieHusM, a He CTO. Pemmrics aMmeprukaHckue OaJUTMCTUKU COOOLIHTD, YTO MPH Pacyuere
TPaeKTOpUI KOCMUYECKUX JIETATENIbHBIX alapaToB CeIyeT UCIOIb30BaTh KIACCHYECKOe, a He PEIITUBUCTCKOE
IpaBWiIO criokeHust ckopocteit! He ucnyranuces B Poccuiickom LleHTpe ynpaBieHus moieTaMu HpU3HATh, YTO
ATOMHBIE 4Yachl, YCTaHOBJIIEHHBIE HA T€OCTAIIMOHAPHBIX CIYTHUKAX, BOIPEKH TEOPUU OTHOCHUTEIBHOCTU
MIOKa3BIBAIOT TO k€ BpeMs, uTo U B LlenTpe! Crincok Takux MpU3HAHUHN, MOTYYEHHBIX B IOCIEIHNE TO/IbI, MOKHO
npopokarh. HakoHel, MHONy4nMn MHOTOKpPAaTHbIE 3KCIEPHUMEHTANbHBIE IOATBEP)KICHUS BBIBOM, KOTOPBIN
JIOJDKEH IIOKHPOBATh CTOPOHHUKOB TEOPUHM OTHOCHUTENBHOCTH: OKa3aJloCh, YTO IPaBUTAI[IOHHAs Macca Tell C
pPOCTOM UX PHEPTrUH yMeHbIaercs!

Takum o00pa3om, yueHble, WHQOPMHUPOBAHHBIE O ACHCTBHTEIHHOM IIOJIOKEHUH JIel C OMBITHOM
MIPOBEPKOI OCHOB COBPEMEHHON (DU3UKH, CTOST IEpe] HPaBCTBEHHBIM BBIOOpPOM — JIMOO 3aKpBITh I1a3a Ha
SKCIIEpUMEHTANIbHbIE (DaKThl, JUO0O0, PUCKYS CBOUMH pEIyTaluel, Kapbepod U (PUHAHCOBBIM MOJOKEHHEM,
TIONBITATHCS M3MEHHUTH CJIOKHMBUIYIOCS B (QU3MKE CHTYyaluro. /st 3TOro npuaeTcs NpoBecTH (pyHIaMEHTaIbHYIO
PEKOHCTPYKIIMIO BCETO 3/1aHus (PHU3MUECKON HAYKH.

OTMeTHM elle OAWH BaKHBIH MOMEHT, 0€3 KOTOPOTrO HEBO3MOXKHO TOHMMaHHE NPUYUH BEIHUKOM
¢usnveckoi pesoonuy U ee nocieacteuid. Ydensie XVII — XIX BeKoB B OONBIIMHCTBE CBOEM OBLIH TIIyOOKO
penuruo3HpIME  JIoAbMH. OHM  HCHBITBIBANM TpEHeT mepen OOKBUM MPOMBICIIOM M OCO3HAaBaU ce0s
n30paHHUKaMH, KOTOpbIX bor HampaBisier Ha mo3HaHue co3naHHoW uM [Ipuponsl. K Hawamy XX Beka Takoe
OTHOIIIEHHE K HayKe ObUIO YK€ B 3HAYMTENBHOM CTENEHN MOTEPSHO. DTO U MO3BOJMWIO MHOTHM TaJaHTIUBBIM
YYEHBIM TOHTH B CBOMX HCCIEIOBAHUAX HE TOJBKO NPOTHUB 3JpaBOrO CMBICIA, HO M IPOTHB COBECTH,
npeHeOpeys 3HAHUEM, JOOBITHIM HEJIETKUM TPYIOM MpENbIIYIIUX IOKOJEHUH. XapaKTepHO BBICKa3bIBAHUE
OiiHmTelHa: «Eciyu He rpemunTh MPOTUB pa3yMa, Hellb3s BOOOIIe HU K YeMY HPUATHY». JIFOOOMBITHO MPOCIETUTh
SBOJIIOLMIO €ro B3IJISIOB Ha HAyKy IO MEpe B3POCIEHHs M IOCTENeHHOTro oOpameHus k bory. 3HameHuThIe
CTaThi OEPHCKOIO Mepuoja HAIMCAHBl CAMOYBEPEHHBIM M 3aHOCUHMBBIM YEIIOBEKOM, O€3pa3iIMYHbIM K PEIHIHH.
Jliss HUX CBOMCTBEHHBI O€3alIeNsIMOHHOCTh CY)XICHUH, HeyBa)KEHHE K IPEIIIECTBEHHUKAM W rpyoeiinee
HapylIeHHe Hay4YHOW ITHKH, MPOSIBUBIIEECS B OTCYTCTBHM CCHUIOK Ha pabotel [lyaHkape u npyrux xopugees
Hayku Havyajma XX Beka, 0e3 KOTOPbIX BBIBOABI DifHINTEiHa ObUTH Obl HEeBO3MOXHBI. Crathbu 20 — 30-x rT.
HAIMCaHbl ToOpa3fo Ooiee OCTOPOKHBIM UETOBEKOM, JIOMYCKAIOIIUM HEOJAHO3HAYHOCTh CYXJICHHH |
MHOTOBapHAaHTHOCTh TyTel aanbHedniero pa3sutusi ¢usuku. Crateu 40 — 50-X IT. HamMCaHbl MYIpPELOM,
COMHEBAIOIIMMCS BO BCEM UM COJIETHHOM M OCO3HAIOIIMM CBOIO OTBETCTBEHHOCTH nepen borom. CoBpemeHHas
ke (PU3MUecKas 3MTa B OOJNbIIEH YacTH aTEeUCTUYHA.

B nocneanue roapl xxuzau OunmTeln, [lnank, [pénunrep, ne bpoitne, Jupak, bpumiosn, deitnMan
Y MHOTHE JIPyrve BhIJAIONIHEcs YUeHbIe BhIpaXkaan KPUTHUECKOEe OTHOLIEHHE K ocHoBaM (pu3nku XX Beka. Bot
yro nucan B 1954 r. DiiHmreitn cBoemy npyry M.becco: «S cuntato BronHe BEpOSITHBIM, YTO (hU3UKY HENbB3S
MIOCTPOUTH Ha TEOPUH OIS, SKBUBAIEHTHOT'O CTATHYECKOMY 3(HpY, T.€. HA HENPEPHIBHBIX CTPYyKTypax. Toraa
Hu4e2o He OCTAHEeTCA OT CO3JAaHHOI'0 MHOIO BO3JIYITIHOIO 3aMKa, BKIIIOYas M TEOPUIO TPABUTAINM, 1a U OT BCel
coBpeMeHHOU (hu3ukm». O BO3MOKHOCTH BO3BpAIIEHHSI K KOHIEIIMHA CBETOHOCHOrO 3(hupa B JIUHAMHUYECKOM
(opme HeomHOKpaTHO 3asBisul Jupak. Jlap HayuHOro npenBuaeHus He oOMaHyJl BEIMKUX TBOPIOB Hayku. Bcee
Oonblliee YKMCIO HCCIIeOoBaTeNeil 0CO3HAeT OMMOOYHOCTh OCHOBHBIX ITOJOKEHHH KBaHTOBO-PENSTHBUCTCKOM
(U3MKM W BO3BpAIIAeTCs K KIACCHUECKMM IPEICTaBICHUSAM THHAMHYECKOro 3(Qupa, HO YK€ C IO3HIUHA
coBpeMeHHOro 3HaHus. OnHaKko (anbcuuKanus IPOAOIKAETCA: U3 PYCCKOro INepeBoAa HaydHOU Ouorpaduu
Ovinmreiina (aBrop A.Ilaiic) ¢pparMeHT ero BbICKasbIBaHUs 00 3(Upe ObUT UIBSAT.

B wmrone 2004 r. xypHan «Ycrmexu (U3MUECKHX HAayK» OIyOnuMKoBan craThio «O BO3MOXKHOCTH
SKCHEPUMEHTAIBHOM TPOBEPKH BTOPOrO IIOCTYyNaTa CHENHUaIbHOM TEOpUH OTHOCUTENbHOCTH». dakT ee
MyOJIMKANWK, Ha TIEPBBIN B3IJISII, YIUBHUTENIEH, TIOCKOIBKY YK€ HECKOIBKO JECSITUIIETHH 00CyKIeHHE TTOT00HBIX
BOIIPOCOB B aKaJIeMHUECKHX XKypHaiax He Beaercsa. Eme B 1934 1. 6pu10 mpunsaTo [Tocranosnenue [{K BKII(0)
«Ilo muckyccuu o pensaTUBU3ME», N0 KOTOPOMY 3a KPUTHKY TEOPHHM OTHOCUTEIBHOCTH OTIPABIISIM B Jareps.
[Tocne Boitnbl 310 IlocTanoBneHNe cTano Hapymatkes, U B 1964 r. Ilpesuauymy AH CCCP mpumiock u3aats
HoBoe ITocTaHOBIEHNUE, 3alpeliaoliee CTaBUTh 0] COMHEHUE TOJI0KEHUS TEOPHH OTHOCUTENbHOCTH. OHAKO,
KaK OKa3bIBaeTcd, B 3TOM cTaThe yka3zaHHoe llocTaHoBieHHME M He Hapymaerci. B Helf, kak M BO Bcex
LIEH3YPOBaHHBIX y4eOHUKaX U MOHOrpadusx, NPUBOASATCS CCHUIKH Ha paboTsl MaiikenscoHa 1887 r., HO HUUero
He TOBOpHTCsl 00 ero OoJee MO3AHMX paboTax, Kak ¥ o0 dkcrnepuMentax Mmiepa. He ynomunarorcst paGoThl
lNajaeBa 1 MHOXKECTBO JPYrHX SKCIIEPUMEHTOB IMOCIEAHUX JIET, MOKa3aBmIMX ommbodHocTh nocrynatoB CTO.
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Ecnm ans aBTOPOB HEKOTOPHIX Y4eOHBIX IMOCOOMH He3HaHHWe Mo3JHHX pabor Maiikenbcona u Muepa
MPOCTUTENFHO (WX HaJM4YMe CKPHIBACTCS OT IIMPOKOW NYOJIMKHM), TO B JaHHOM CiIydyae HMEET MECTO
cosHarenbHast Qanbcuduranus. Jleno B TOM, 4TO aBTOp CTaThU CChUIAETCS Ha COOpPHUK cTareidl «D(HUpHBIH
BETEp», BHIMYLICHHBIH 1Mo nHuimatiBe akaa. PAEH B.A.AmokoBckoro B 1993 r. B cOopHuKe OnmyOIMKOBaHEI
BCE OCHOBHbIE pabOThl MaiikenscoHa U Muuiepa mo u3MepeHuro 3¢upHoro Berpa. Kak yxe oTrmedasnocs,
Muniep SKCIEpUMEHTANIbHO I[OKa3all, YTO OIPEAENeHHE CKOPOCTH 3(UPHOrO BeTpa B YCIOBHAX €ro
9KPaHUPOBKM CTEHAMH TOMEUIEHHsS M KOpIyCOM Ipubopa OeccMbIcieHHO. HO MMEHHO C ITOMOIIBIO TaKUX
SKCIIEPUMEHTOB aBTOp CTaThU B «Ycnexax (HU3MYECKHX Hayk» Ipeiyiaraet npoBepsath Bropoi mocrymar CTO.
Bropouem, cienyer mobnarogaputh aBTOpa CTaTbu XOTs OBl 3a TO, YTO B HEH €CTh CChbUIKa Ha COOpHHUK
«OdupHBIH BeTep», U, BOSMOXKHO, HAMIYTCS JTIOOOIBITHBIE YUTATENH, KOTOPhIE BO3BMYT B PYKH 3Ty KHHUTY H
Y3HAIOT MpaB.y 00 FKcriepuMenTax Maiikeinbcona u Muepa.

Ha Bompoc koppecrnoHgeHTa O TOM, KakuM OpY)XHeM OyAyT BOeBaTh B TPETbeil MUpPOBOW BOWHE,
DWHINTEHH OTBETHII, YTO HE 3HAET Ha CUET TPEThel, a BOT B UeTBEpTOM OyayT BoeBaTh nyouHo. Eciu pusnku u
y4YeHbIE JPYTUX CIE[UalIbHOCTEd HE TIEepPecTaHyT B CTOJb YYIOBHUIIHBIX MacmrTabax HCIIOIb30BaTh
chanpcupunupoBanHylo uUH(opManuio M OyayT caMu NPOAOIDKATh €€ CKPhIBaTh M HMCKaXKaTh, TO HAIIUM
YLIEJIEBIINUM [TIOTOMKaM JIEHCTBUTEIBHO MIPUAETCS OpaTh B pyKU TyOHUHY.

OBOCHOBAHMUE IIEPEXO/IA K HOBOI1 HAYUYHOM ITAPA/IUTME

CawmotiinroB B.H.

Poccus, . [Tyona Mockosckoii obnacmu, oupexmop HILelTH OUAHU (SCAR JINR) com. +901-909-73-83

3a mociemHue aecATUICTHS (yHIAMCHTAJIbHbIC HAayKW, W B IEPBYIO ouepens (usuka,
OCYILECTBUJIM KOJIOCCAJIbHOE MPOJIBUKEHUE B MO3HAHUU peabHOCTH. DU3UKH YK€ CTOAT Ha MOpore
CO3JIaHUs CIUHOW TEOPUHU IO, UMEIOTCSA OOJIBIIHME YCIEXH B M3YYCHHHM BHYTPEHHEH CTPYKTYPBI
3JIEMEHTAPHBIX YaCTHII, UCCICAYIOTCS ITYOMHHBIC CBOMCTBAa BakyyMa M T.J. Ho Bce 3TH IoCTHXKEeHUS
YEJIOBEUECKOM MBICIIH, CBSI3aHbI ¢ TO3HaHHWEM (PyHIaMEHTAJILHOTO YPOBHS OpraHHM3allid MaTepHH, HE
HaxXOIAT MPAKTUYECKHM HUKAKWX TEXHHMYECKMX MPUMEHEHHWH, YTO BEChbMa CHJIBHO OTIHYAETCs OT
CUTYyalluM B TIEPBOM MOJIOBUHE JIBAJIIATOrO BEKA.

EcTecTBEHHO BO3HMKAET BOIIPOC: B UEM IPUYMHA TAKOM CTPAHHOW CUTYallMU U KaK BBINTH U3
BO3HHKITIEro Tynuka? Ho, mpexme ueM OTBETUTh HA HEro, MPEeIBApUTEIHLHO CISTYeT OCTAHOBUTHCS Ha
CIICIYIOILIEM BOMPOCE: & B YeM, COOCTBEHHO, COCTOMT CyTh TeX IPOOJEM, KOTOpBIC PEIIAIOTCSA celdac B
(dyHIaMEHTATBHOM (PU3HKE U KAKHE TIPHIIOKEHHUS MOTIIH Obl UMETh PE3YJIbTaThl 3THX HCCIICIOBAHMN?

B 1es10M MOXXHO CKa3aTh, YTO (PU3HUKU CTPEMATCS MOCTUYb TY €AMHYIO OCHOBY M T€ 3aKOHBI, B
COOTBETCTBHM C KOTOPBHIMH BO3HMK Ham Mup. [Ipu 3TOM 0c000 clieayeT OTMETHTh, YTO y4YCHBIC
NPUIILIMA K TOHUMAaHUIO TOTO, YTO U3 3TOM TaK Ha3bIBAEMON OCHOBBI MUPa MOXKET BO3HUKHYTh HE OJ/IHA,
a OCCKOHEYHOC MHOXKECTBO PAa3HBIX BCEJICHHBIX C pa3HbIMM 3aKOHAMH MPHUPOJBI, MHPOBBIMH
KOHCTaHTaMM M T.J. Tenepb OCHOBHOM BOMPOC, KOTOPHIM 3aJal0TCsl YYE€HblE — 3TO BOIPOC O
MPHUHIIMIIAX, B COOTBETCTBUU C KOTOPBIMH M3 OCHOBBI MHUpa (BakyymMa) MOIyT (OpMHpOBaThCS
pa3iIuYHble BapuUaHTbhl 3aKOHOB MpPHUPOIbl. Tak, YacTHBIM CIIy4aeM SIBISIOTCS T€, KOTOpPbIE MBI
HaOJI0/IaeM B HaIllei 00IacTH BCEIICHHOM.

Yro Kkacaercsi NpakTUUECKUX IMPUJIOKEHWHM, TO HAIpallMBAaETCA JIOTUYHBIA OTBET: MPAKTHYECKOE
HCIIONIb30BAHME HCCIIEIOBAHWI OCHOBBI MHpa, M3 KOTOPOM MOTYT IpHU H3MEHEHHUE €€ COCTOSHUS
MIOPOXKIIATHCS  PA3NIMYHBIE TIOJS, YAaCTHIBL, 3aKOHBI — 3TO HH YTO MHOE, KaK OBJIAJICHUE CIIOCOOaMU
KOHCTPYKTMBHOIO BO3JIEMCTBUSI Ha Hee. DBHonHE eCTeCTBEHHOM ABJSETCS IOCTAaHOBKA —3a/1auyd
KOHCTPYMPOBAHUS 3aKOHOB HAIlleH PEAJIbHOCTH, CO3/IaHWs CWJIOBBIX MOJIEM C 3aJJaHHBIMU CBOWCTBaMH,
WCIIONIb30BAHME SHEPTMM Bakyyma W T.J. Hamu cO31aHO HOBOE BEUIECTBO — TE€TEPOIJIEKTPUK — HJIst
YIPaBJICHNS W TPeoOpPa30BaHUS CIJIOBBIX TMOJICH C IENBIO TOMYYCHES BEISCTB C Harepel 3aJaHHBIMH
cBoiicTBaMU. MOXKHO CKa3aTh, YTO YEIOBEYECTBO MOAOLUIO K TOM CTaJUM CBOErO Pa3BUTHA, KOrJa OHO
CIIOCOOHO TIEPEHTH HAa KA4YeCTBEHHO HMHOM YPOBCHB CYIIECTBOBAHHS: CTaTh OHTOJIOTMYCCKH pPa3yMHOU
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KpeaTHBHOM CHJION, CITOCOOHOM He mpocTo *uTh B KocMoce 1O ero 3akoHaMm, HO U KOHCTPYHPOBATh,
co3zaBath 3aKoHbI Kocmoca.

W BHOBB MBI BO3BpAIAEMCs K ITOCTABJIEHHOMY PAHEE BOIIPOCY: YTO JKE SIBJIAETCS IPEIATCTBUEM HA
aToM myTu? 1IpoBeeHHbI HAMH aHAJIU3 TIOKA3bIBAET, YTO OCHOBHBIM MPETSATCTBUEM Ha 3TOM ITYTH SBIISETCS
HEKHUH HAOOP MCTOPUYCCKU OOYCJIOBJICHHBIX OrPaHMYCHUI Ha CIOCO0 M MYTH Pa3BUTHS HAYYHOI'O 3HAHHS,
YY)KIbIX MCTUHHOMY IyXy HAayKd M HOCSIIMX II0 OTHOIIEHHIO K €€ MPHUPONE BHEIIHWI, HHOPOIHBIH
xapakrep. IlpudyeM 5T oOrpaHMyeHUs] HE SBISAIOTCS CIIyYalHbIMM, OHM SIBJIIFOTCS 3aKOHOMEPHBIM
PE3YJIBTATOM MPOTEKAOLIETO 10 3aKOHAM AUAJIEKTHKY ITPOLIECCA IBOJIIOLMN YETI0BEYECTBA.

Ectp aBa nyTH co3gaHusl HOBOW Hay4YHOH NapaJurMel.

IlepBbIii MyTh — 3TO IIyTh KAYECTBEHHOI'O PACCMOTPEHMS, KOTOPBIM OKAa3bIBA€T BO3ACHCTBUE Ha
BHEIIHUIM MUp, MeHsIA ero. 1IpenBapuTenbsHo Cleayer 3aMETUTh, YTO Ha 3TOM ITyTH MbI BBIIEISIEM OCHOBHBIE
KOMITOHEHTBI, Yy4YacTByIOIIMe B (OPMUPOBAHMM BOCHPHSATHS (NEHCTBUS), W HCCIEOyeM XapakTep
B3aMMOOTHOLIEHUI MEX]Ty HIMHU.

BTopoii myTh — 3TO MyTh KOIWYECTBEHHOTO PACCMOTPEHHS MPOOJIEMBI, KOTJa MBI BBIIBIIIEM
TOYHBIE KOJIMYECTBEHHBIEC 3AKOHBI COOTHOLIEHUI U B3aMOJEHCTBUI OCHOBHBIX KOMIIOHEHT. Hanpumep,
IIpH «KAYECTBEHHOM» PACCMOTPEHUU MBI MOXKEM BBIICIUTH TAKHE TPU KOMIIOHEHTBI, KaK MaTEpHUIO,
SHEPTHI0 U MH(MOPMAIHIO, a TAKKe TOHATh CMBICT WX B3aMMOOTHOIICHUH. [Ipu «KommyecTBEHHOM)
PacCMOTPEHUH MBI JIOJDKHBI BBISIBUTH OOLIYIO JUISL 3TUX TPEX KOMIIOHEHT MEpY M B €€ PaMKax OIcaTh
yoKe KOJTHUECTBEHHBII 3aKOH HX B3aHMOOTHOIICHHIT. B 3HAMEHNTOM %€ ypaBHeHnu DitHireitna E=m-c’
JIAeTCsl KOJIMYECTBEHHBIM 3aKOH COOTHOLUEHMsI TOJIBKO MaTepuu W sHeprud. Hamm mokasaHo, 4TO
SHEPrus 3aBUCUT €UIE U OT U3MEHEHMS BHELIHETO IPABUTALMOHHOrO ITIOTEHIIMATIA.

Kax mokazanu MHOTOUMCIEHHBIE MCCIIEIOBAaHUA, B OCHOBE MHPOBO33PEHUSA TPaIUIIMOHHOTO
o0IIecTBa JIOKHUT MPEACTaBICHUE O HEMOCPEJCTBEHHONW BKIIOUEHHOCTH 4enoBedecTBa B Kocmoc,
[Ipupony. D10 HaXOHIIO CBOE BEIpaXKEHUE B M30MOpdU3Me onucanus ycrporictB KocMoca, yenoBeka
n obmecrBa. KocMoc, mogo0HO YenoBeKy, paccMaTpUBANICS KaK COCTaBHAsl 4acTh TOTO CYIIECTBA.
MOXHO BBIACIUTH ABa CYLIECTBEHHBIX aCIEKTa TPAAULIMOHHOTO MUPOBO33PEHHUS.

Bo-miepBbIX, Qu3nueckas U CMBICIOBAsI peallbHOCTh HE MPOTHBONOCTABISUIACH JIPYT JPYTY, a
OBLTH HEPa3pPBIBHO CBS3aHBI.

Bo-BTOphIX, «micuxuveckoe» W «(puzmueckoe» He MPOTHBONOCTABISUIUCH IPYr JAPYry, a
HaXOJUJIUCh B HEPA3PHIBHON B3aHUMOCBS3H.

CoBpeMeHHasi HayKa M CBS3aHHOE C Hell HaydYHOEe MHUPOBO33PEHHE HEPa3pHIBHO CBS3aHO C
MUBIJIN3AIMEH 3aa{HOrO TUMA, KAKOBYIO MPUHSITO MPOTHBOIOCTABISATH TPATUIIMOHHOMY OOIIECTBY.
Tak, npy nepexoje K 3araj Hoi HUBUIM3ALMH, CUTyallusl KAYECTBEHHO MEHsIETCsl. UenoBek mepecTaeT
OBITh 4YacThlo TMpHpoAb, KocMoca, OH CTaHOBUTCS TPAaHCICHACHTHBIM [0 OTHONICHUIO K HEMY
HavaoM. YenmoBeK CTaHOBHTCS CyOBEKTOM, MPUPoIa — OOBEKTOM, NPUYEM HE MPOCTO OOBEKTOM
co3eplaHusi, a B TIEPBYI0 oOuepeAb TeM OOBEKTOM, Ha KOTOPBI HampaBlieHa TBOpYECKas
npeoOpasyromas JAesTeNbHOCTh YenoBeka. M B kKadecTBE TOW CHIIBI, KOTOpAas IMO3BOJSET YEIOBEKY
JIOCTHYb MOT'YIIECTBA U BJIACTH HAJ IIPUPOAOH, BBICTYIIA€T HayKa. B HOBOM, HAYyYHOM MHPOBO33PEHUU
BBIACJICHHBIE ~ BbINIE  JBa  acCleKTa  TPaJWLHUOHHOIO  MHPOBO33PEHMSI  MEHSIOTCS  Ha
IPSIMONPOTUBONOIOKHBIE.

Bo-nepBbix, Kocmoc Tepsier craTyc JKMBOrO M pa3syMHOTO CYILECTBa; KaTeropusl CMbIcia
WCKJTFOYAETCSl M3 HAYYHOIO OINWCAHWS IPUPOMHOTO OBITHS; CMBICIOBass W (pu3MUeckasl peaibHOCTh
IIPOTHUBOIIOCTABILIFOTCS APYT APYTY.

Bo-BTOpBIX, CaMO CyIIIeCTBOBaHHE OOIIIEKOCMUYECKOTO CO3HAHMS OTBEPIaeTCsl, HATMYIE CO3HAHUS
CTAQHOBUTCS ~ yJEIOM JIMIIb  4YeJIOBEeKa; IICHXW4eckoe ©  (usmueckoe, CyObeKT W OOBEKT
IIPOTHUBOIIOCTABILIFOTCS APYT APYTY.

1. MoxHO cKa3aTh, YTO 4eJIOBEYECTBO MOJONUIO K TOM CTaJHH CBOETO Pa3BUTHS, KOT/Ia OHO
CIIOCOOHO TIEPEHTH HA KaYECTBEHHO MHOH ypOBEHb CYIIECTBOBAHUS: CTaTh OHTOJIOTHYECKH Pa3yMHOM
KpeaTUBHOW CHJIOH, ClIocOOHOM He TpocTo uTh B KocMoce 1Mo ero 3akoHaMm, HO M KOHCTPYHPOBATh,
co3zaBath 3akoHbI Kocmoca.

2. Ilpuuem BaxkHe#iIeli OCOOCHHOCTBIO HOBOW MapagurMbl OYAET, €CIH CJIeI0BaTh
JUAJEKTUYECKOW JIOTMKE, BO3BpPAIEHUE HA KAauyeCTBEHHO HOBOM YPOBHE K TaKHM acCIIEKTaM
TPaTUIIMOHHOTO MHPOBO33PEHUS, KaK HEpasJelbHOCTh CMBICIOBOH ¥ (U3UYECKOH peabHOCTH,
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MICUXUYECKOTO M (PU3MUECKOro, CyOBEKTHBHOIO U OOBEKTHBHOTrO. TO ecTh, MOXHO CKa3aTh, YTO B
OCHOBE HOBOW HAayYHOH MapaJMrMbl JOJDKEH JIeXaTh MPHHIUI TCUXOQHU3NUecKoro xomusma. Ilpu
3TOM, KaK TOKa3bIBaeT Halll aHAJIN3, 3TOT MPUHIMIT HE MPOCTO HE YYXKJ CYHIHOCTH M (OpPMaIbHOMY
anmapary coBpeMeHHO# (pu3uku, HO Ooiee TOro, sSIBISETCS €ro HEeAOCTaloNlel YacThio, TPUBHECCHUE
KOTOPO# MO3BOJIUT PEIIUTh OCHOBHBIE IPOOIEMBI COBPEMEHHON (PH3HUKH.

3. XapakTepHO# 4epToli CyIIecTBYIONIMX PaHee MapajurM ObUT UX MOHHUCTHUECKUN XapakTep,
TO €CTh, MOCTYJIMPOBAHUE HAIWYMsl (PaKTHUUSCKH OJHOHM cepbl OmMbITa C OJAHUM CBSI3aHHBIM C HEl
uHTepnperatopoM. OCHOBHOW  4YepTOH  HOBOM  mapagurmMel  OyAeT ee  NPUHIHITHAIBHO
HEMOHHMCTHUYECKHI XapakTep. A UMEHHO, B caMy €¢ OCHOBY OyJeT 3aJIOKEHO TPEICTaBICHHE O
MPAKTUYECKH HEOTPaHUYCHHOM KolndecTBe cep BO3MOXKHOTO OIBITa M HX BCEBO3MOXKHBIX
KOMOWHAIHA.

4. CyIIHOCTHOM 4epTOM HOBOM MapaJurMbl ABIISCTCS OIopa He Ha Ty WM MHYIO KOHKPETHYIO chepy
OIbITA, 8 HA 3HAHUE ITPUHIINIIA, B COOTBETCTBHH C KOTOPHIM KOHCTPYHPYIOTCS Pa3IMUHbIe C(hephl ONbITa.

[lo oroli mpuumHe (U3NYECKHE U TICUXOJOTHMYECKHE HAayKH, COOTBETCTBYIOIIHE HOBOH
rapajgurme, — 3T0 HayKH O KOHCTPYMPOBAHHMU U YIPABJIEHUU «MHOIOMEPHOI» PEAIBHOCTBIO.

B nmanpHelimieM 3TH JABa aclieKTa HAay4HOI'O MHPOBO33PEHHUS M BBICTYNMJIM B KAadeCTBE
OrpaHUYEHM, HAJIO)KEHHBIX HA PAa3BUTHE HAYYHOTO 3HAHUS.

Ecnu BCIIOMHUTH [HANEKTUKY, TO MOXXHO 3aMETHTh, YTO, pPacCMaTpuBas IEPEXOAbl OT
TPaIUIIMOHHOTO OOIIECTBA K COBPEMEHHOMY M OT TPaJUIIMOHHOTO MHUPOBO33PEHHS K HAyYHOMY, MBI
MMEEM JIENI0 C MPOXOXKACHUEM HayalbHOM CTaIMM HEKOIO AUAJEKTHYECKOro Ipolecca. BeineneHue
YyeroBeuecTBa M3 ero HepasaenbHocTH ¢ Kocmocom, Ilpupomoil — 3T0 He 4TO HMHOe, Kak IepBoe
OTpULIAHME, HOCSALIEC HETAaTUBHBIA XapakTep. MIMEHHO Ha 3TOM JTame MBI MMEEM HAay4dHOE
MHPOBO33pPEHHUE, OTpULIAIOIIEE TpaJluLHUOHHOE. VMEHHO Ha 3TOM 3Tale B HAyKe JAEHCTBYIOT
OIMCAHHBIE BBIIIEC OTPAHUYECHMUS.

Ho 3a nmepBbIM OTpULIaHHEM, €CIM HUCXOAUTh W3 NPHUHLMIIOB JIUAJIEKTUKH, CIECAYET BTOPOE
OTpUIIaHHE — OTpUllaHKe oTpunaHus. OHO OTPHUIIAET KaK aOCONIOTU3AIUIO TIEPBOTO YTBEPKIACHUS —
MOJIOKEHUSI O IIOJHOM BKJIFOYEHHOCTH 4YEJIOBEKa B IPUPOAY, TaK U BTOPOrO — IOJIOXKEHUS O
IIPOTHUBOIIOCTABICHHOCTH YEJIOBEKA M NMPUPOIbl. MOXKHO CKa3aTh, YTO BTOPOE OTPULAHUE CHUMAET
MIPOTUBOIONOKHOCTh YenoBeuectBa M Kocmoca, HO TpH 3TOM COXpaHAE€T HOBOE OTHOLIEHHE
UYenoseuecTtBa k KocMmocy, BeIpaskeHHEM KaKoro U sBjsercs Hayka. Ha 3Tom 3Tame Takxke CHUMaOTCA
TE€ OrpaHHYEHUs1, KOTOphIC OBLTH HAIOXKEHBI HA Pa3BUTHE HAyKH B XOJI€ pa3BEPTKHU IMEPBOTO dTara.

Kak wu3BecTHO, BTOpOE OTpHIIaHHE — OTPHUIIAHHE OTPHUIIAHHS — COXpaHSeT CYIIHOCTb
MPOTHUBOIIOJIOKHBIX TIO3UIUIA, OTPHUIIAS JIUIIb TE aCTIEKTHl UX (OPM, KOTOPBIC MPUBOAAT K BUAUMOCTH
WX HENPUMHUPHUMOCTH. OTO O3Ha4yaeT, 4YTO TpHU TepexoAe K CIeAyIOIleMy JTamy CYIIHOCTH
COBPEMEHHOM HayKH OYAyT COXpaHEHBI TAaKXKe M T€ Pe3yJIbTaThl, KOTOPhIC OBLIH MOIXYYEHBI B XOJIE €€
pa3BUTHS, B [IEPEOCMBICIICHHOM BHUJE BOWIYT B HOBYIO IAPAJUIMy, aKTyaJIbHOCTh KOTOPOH CErojHs
OUYEBU/IHA.

JUTEPATYPA
1. V.Samoilov Jlokropckas auccepranus «IIpeogonenue ncuxopu3nyeckoro Ayaan3mMa B COBPEMEHHOMH
HayKe Kak IyTH K HOBOW Hay4Ho# mapaaurmey, C-I16, MY DO, 2003 .
2. V.Samoilov, I.Protsenko, O.Zaimidoroga * Heteroelectric is a heterogenic substance to influence on

electromagnetic fields” Patent RF
3. Kh.Beshtoev, V.Kallies, V.Samoilov, A.Sapogov “Principle possibility determination of the influence of
external gravitational field on lifetime of elementary particles”, Preprint JINR, Dubna, 2003
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OCHOBBI HOBOH HAYYHOM ITAPA/TUTMbI

CwmupnoB A.Il.

MedicOynapoonwiil kiy6 yueHvIx. smirnov@shaping.org

“Tonvko co cmepmvpio 0oeMbl HawuHAemcs: Hayka'”
Fundamental law connecting cause and effect in interaction processes is formulated. Principle of Order
— concept of real systems organization is obtained.

IIpenuciioBue

XX Bek MPOAEMOHCTPHUPOBAJ OTPOMHBIE YCIIEXHW B PA3BUTUM TEXHOTEHHOW ITMBWIIM3AIINY,
0azupysich Ha (DyHIAMEHTAIBHBIX MpPEACTaBICHUIX B (DU3MKE, MaTeMaTHUKe, OMOJOTMU M JIPYTUX
Haykax. Ho ycrexu B MCIOJIB30BAHMM HOBBIX TEXHOJOTMH, B TOM 4YMCJI€ B aTOMHOH MW SAEPHOU
(u3nKe, XMMHUH, MOBIEKIN 332 COOOI0 POCT HEPa3pelIMMBIX KOJIOTHYECKHX MpoOJIeM TI00aibHOTO
MacmTaba. OTpaBlieHHE HWCTOYHHKOB MUTHEBOW BOABI W TOYB SIOXMMHKATAMH, 3arpsS3HEHUE
aTMoc(epbl BBIXJIOMHBIMY Tra3aMH aBTOMOOMIICH, TIOCIIEICTBHSI aTOMHBIX B3PHIBOB U BOWH, MPOOIEMBI
HPaBCTBEHHOCTH U 3JI0POBbSI B YEJIOBEUECKOM OOIIECTBE — JIAJIEKO HEIONHBIN MepeueHb MOCIEACTBUI
atoro “mporpecca”’. K KOHITy BTOPOro TBICAYCNETHS CTajll0 SCHO, YTO Tpareaus COIlMyMa HE B
Oe3JeliCTBIM, a OT TOTO, YTO YeJIOBEYECKOEe OOIIECTBO HE 3HACT, KaK JEHCTBOBATh MPAaBUIIBHO, K
COXKaJICHUIO, BO BCeX c(epax YeIOBEUeCKOU A TENbHOCTH.

TwatenbHbId KPUTHUYECKUN aHAM3 HACcIeIusd »JIOX HAydyHOro IMporpecca MpHUBEN K
napajoKcalbHO HEOXKHJAHHOMY BBIBOJMY, YTO TPHUYHMHA JIABUHOOOPA3HOTO POCTa DKOJOTMYECKHX
npoOieM JISKUT B CBOCOOpa3Hy CTPYKTYPHI CO3HAHHWS 4YelOBEKa, KOTJa JOCTOSIHUEM COBPEMEHHOIO
YeJ0BeuecTBa CTaja HapylleHHas JIOTMKAa MBIIUIEHHS IpM HAWBHOM CO3HAaHWHU. V3HauyanbHO
MPaBUIIBHO ObLTa CHOPMYIIMPOBAHA MUCCHS HAYKHU, TIPU3BaHHON OTKPHIBATh 3aKOHBI [Iprpobl, 4TOOBI
JIeiCTBOBATh COOOpPA3HO STHM 3aKOHAM. OTy MHCCHIO B3sila Ha cebsi (u3uka, u30paBIias MyTh
SKCTIIEPUMEHTAIILHO M TEOPETUYECKH, COBMECTHO ¢ (uiocodueidl M MaTeMaTHKOH, PEIUTbh 3Ty
npobneMmy. B KkauecTBe HWCXOTHBIX TNPHUHIHUIIOB W 3aKOHOB OBUTH B3SATHl MPUHIMIBI W 3aKOHBI
I'Tamunes, W.Hrpiotona, pacmpocTpaneHHsle Ha a3nektpomaraetusm J[.K.MakcBemioMm. Onu
MOCHY)KWJIM W OCHOBOW JajbHEHIIero pasBuTHs (GU3MKK, QHU3UKH Makpo- W MHKPOMHDA,
3NEKTPOJUHAMUKY, OMPEAETUBIIEH BEK JJIEKTPHUECTBA.

Jlume K KOHILy BTOPOTO THICSUENETHS OBLIIO OCO3HAHO, YTO B (yHAaMEHT (HHU3NYECKOTO
3HaHUS ObUIM 3aJI0KCHBI JIOKHBIE OCHOBAHHSA, KOTOPHIC SIBISUINCh HEBEPHBIMU IEPEBOJIAMH U
PE3YIbTaTOM HEKOPPEKTHBIX TPAKTOBOK KIIACCHYECKOTO Hacienaus. HaydHbIM cooOiecTBoM He OBl
BoCIIpuHAT OyHIaMEHTANBHBIA 3aK0H PeabHOCTH — 3aKOH TBOpPEHHUST Mupa B KaXKI0M 3JIEMEHTaApPHOM
aKTe B ILIeMM Pa3BUTHUS MPUUMHHO-CIEICTBEHHBIX CBA3eH. B pacmopsykeHMH HayKd OTCYTCTBOBAJI
MPHUHIMI, KOTOPBIA TIO3BOJSI OBl ONHMCHIBATH Pa3BUTHE pealbHBIX MpomeccoB. OTcyTcTBHE
(dyHIaMEHTaJIbHOTO 3aKOHA B3aMMOCBSI3U MPHYUHBI U CIEICTBHS M IPUHIIMIA 3BOJIIONUN PEaTbHBIX
CHCTEM TMpeBpaTwio (HU3MKYy W BCE €CTECTBCHHOHAYYHBIC IUCIHHUIUIMHBI B OCCIPHUHIUIHYIO U
OCCTIPUYHMHHYIO CXOJIACTHKY, HE CIOCOOHYIO K aJeKBATHOMY OIMCAHUIO PeajbHO IMPOUCXOJISINETrO.
Crajo MOHATHO, YTO BECh MPOrpecc MHMBWIM3ALKWKM — 3TO pe3yabTaT MPO30PIUBOW HHTYHIUH
WHXEHEPOB U TEXHOJIOTOB, HE YTPATHUBIIUX B PACCYKJICHHIX 3/IpaBblii CMBICT, KOTOpPBIE, €CTECTBEHHO,
HE MOTJIM TPEIyCMOTPETh BCE BO3MOXKHBIE ITOCIEACTBHS COBEpPUIAEMBIX ONEpaluil U CO3JaBaeMbIX
KOHCTPYKLIUH.

Bonee Toro, oOmIenpuHSATHIC MPUHIUIBI M 3aKOHBI, 3aJI0KCHHBIE B OCHOBAaHHE HAYYHOTO
MBIIUTIEHUS, HE TO3BOJSUTM BBIXOJUTH 33 PAaMKH MPHUHATHIX 3alpeToB M KAaHOHOB. Tak, 3aKOHBI
COXpaHeHHs (COXpaHEHHUsS CHJI, WMIYJIbCOB, DHEPTUUM M Jp. (U3NYECKHX XAPAKTEPUCTHK IIPH
B3aMMOJICVICTBUH) SIBHJIMCH TPOKPYCTOBBIM JIOXKEM JUIS JIOTHKH MBIIUICHUs, W00, YTBEpXKIas
HEM3MEHHOCTh IapaMeTpoB NPUYMHBI M CIEACTBHS B TIpoIleccax B3aMMOJAEHCTBHS, 3aKOHBI
COXpaHEHHs OTpakald crenn(puKy MoJiend Mupa, B KOTOpOM HUYEro He IPOUCXOUT U MIPOUCXOJUTh
He MoxeT. M denoBeduecknit Mo3r, oOpedeHHBINH JelicTBOBAaTh B KaHOHAX MepTBoro Mmpa, Bcerma
BXOJWJI B JHUCCOHAHC C BOCIPHUSTHEM pealbHOro Mwpa, JaHHOTO HaM B JBWKEHHHM W Pa3BUTHU.
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NMeHHO 3TO OOCTOSITENBCTBO W TIPUBENO K MATOJOTHH MBIIUICHUSI W TOPMOXKECHHIO CO3HAHUS,
30MOMPOBAHHOTO Ha HUCIIONL30BAHUE MOJIENIN “‘paBHOBECHOT0” Mupa, B KOTOPOM HET MPOIIECCOB M
pasBuths. [lepexoj K CTaTUCTUYECKOMY IOAXOAY B BEPOSATHOCTHBIX MeEpax OICHKHA MapaMeTpoB
COCTOSIHMH 3TOro “paBHOBECHOr0” Mupa nuib ycyryOmn Tparefuro 3acTeiBiiero Paszyma. Temeps
Mup cran ans yenoBeka cymMOypoM HEKHX CIIyY4alHOCTEH, 3a KOTOPhIMH OBIJIO OYEHb TPYAHO
Pa3TIACTh CTE3I0 IeHCTBYIOMNX 3aK0HOB [Ipuponbl. A Mup okasaincs NeHCTBUTEIHHO OYCHB TPOCTO
YCTPOSHHBIM M, CaMO€ TJIaBHOS, T p M H Il ¥ M U a T b H Bl M, C YETKUM HCIIOIHEHUEM
HETMPENoKHOro 3aKOoHa B KaXKJIOM dJIEMEHTAPHOM aKTe U3MEHEHHUSI COCTOSIHUS CHCTEMBI.

DyH1aMeHTAIBHBII 3aK0H B3aMMOCBSI3H NPUYUHBI U CJIECTBHSA

Bo3pmeM Ha cebst Tpya MPOYHUTATh U TOHATH HAYYHBIE OCHOBBI (PU3HMKH, KOTOPHIE OKA3aIIUCh
HE BOLIEANIMMHU B apceHal NpencTaBieHuit o peaabHoM Mupe. [lepssiii 3akon M. HproTona [1]:

“Bcakoe meno npooonscaem y0epircu8amspcs 8 c60em COCMOAHUU NOKOS UNU PABHOMEPHO20 U
NPAMOJIUHENUHO020 OB8UNCEHUS, NOKA U NOCKONbKY OHO He HNOHYHCOAemcCs NPULONCEHHbIMU CULAMU
U3MeHAmb Imo cocmosnue”.

31ech pedb HIET O CYNMIECTBOBAHUU HEKOW BPOXKJICHHOHN CHIIBI MaTEpHH, HHEPIIUH, KOTOPAst 1
VIEpKUBACT COCTOSIHAE TIIOKOS MM PaBHOMEPHOTO M TPSMOIHMHEHHOro JnBIkeHus. UM maercs
OMpeNeJIeHUEe BTOM CWibl, KOTOpas MponopuuoHanbHa Macce. M namee — cyuiecTBeHHelee
3aMeuaHue, KOTOPOE OKa3aloch YMYMEHHBIM W3 BHUJIY BCIOJY, YTO KapAWHAIBHO M3MEHWIO HAIlU
npecTaBiIeHus 0 JIelCTBUTETHHOCTH. JTH COCTOSHUS TIOKOSI MJIK PABHOMEPHOTO M TPSMOJHHEHHOT 0
JIBYDKEHHS MOTYT OBITh M3MEHEHBI TOIBKO NPUTONCEHHIMU CULAMU, TO €CTh CUAAMU, NPUTOHCEHHIMU
¢ onpedeneHHoll CcKopocmvio. ITo 0cob0 ToJYepKHBaeTcs B TekcTe BToporo 3akoHa W.HproToHa,
KOTOpBII OBUT HEBEPHO IEePEBE/ICH, HE TIOHST U HEKOPPEKTHO TPAKTOBaH:

“UszmeHenue Koauuecmea 08UNCEHUSL NPONOPYUOHAILHO NPUTIONCEHHOU Oeticmayioujell cuie U
NpoOUCXO0Um NO HANPABIEHUI0 MOt NPSAMOU, N0 KOMOPOU dma cuia oeticmayem”.

[lockonbky — “konuuecmeo  Osudwcenus ecmv Mepa  MAKOBO20,  YCMAHABIUBAEMAS]
NPONOPYUOHANLHO CKOpocmu U Macce”, TO YTBEpXKAEHHE 3aKOHA CBOIUTCS K OIpPEIeIeHUI0
B3aMMOCBSI3H U3MECHEHHSI KOJTMYECTBa JBMXKCHHSI C MEPOH MPHUIIOKEHHON JBHKYIICH CHIIBL:

dm, v,
~F.V,y > (1)

dt

OTO ¥ 03HAYAET, YTO M3MEHEHHE KOJUYECTBa ABM)KEHUS MPOMOPIHOHANBHO NPULOHCEHHOU
osuxcyweni cune F, V, DaKkTUYecKu 3TO yTBEP)KICHHE 00 M3MCHCHHM KOJUYECTBA JBHMIKCHHS IO
neiictBueM ABIOKYIIeH cuibl F,, npunoowcennoii ¢ onpedenennoii ckopocmvio V, B HaIllpaBIEHUU
JeWCTBYS 3TOH cuibl. IHBIMU ciioBaMH, pedb UeT O (pakTope H3MEHEHHs KOJTHYECTBA BUXKCHHSI KaK
pe3yabTaTa Iepemaun aekctBus F, V, kK 00BbekTy, Ile W MPOUCXOAUT H3MEHEHHE KOJIMYCCTBa
nBkeHus. Beipakenne (1) TpUHIMIMAIGHO OTIMYAETCS OT MaTeMaTHYecKOd  (OpMEI
OOIICTPUHSATOrO MpeAcTaBIeHNs BToporo 3akoHa M. HetoToHa:

dmv

dt

3TO 0O0CTOSTENBCTBO TPAard4eCKH OTPA3UIOCh W HA TIPENCTABICHUH CMBICIA TOHSTHS
B3aMMOJICUCTBHE, JJISI KOTOPOro B (pr3MKe HE HAIIUIOCH ONpPEACIeHUSI.

Tperuii 3akon M.HpioTOHa B OpUTMHANIE OTPaXa€T COBEPIIEHHO APYrol MpOIECC, HEXEIU
TOT, KOTOPBIN IPUHAT B TPAIUIIMOHHON TpaKToOBKe: “ [eiicmeuio 6cecoa coomeemcmeyem u pagHas
peaxyus “. Ilockonpky W.HpioTOH B manbHeiilnem eiie pa3 MOAYEpKUBAET, UYTO JEHCTBUE CIIEAYET
OLICHMBATh IIPOM3BEICHUEM BEIMYMHBI ABMKYIIEH CHIIbI Fa n ckopocTu ee npuioxkeHus Vi, a Mepy
peaknuu — IpoM3BeJeHneM cuilbl peakiuu Fp u ckopoctr peakuuu Vp, To MaTeMaThueckas Gopma
npeacCTaBJICHUA B3aUMOCBA3U ITPUYINHBI, Z[GﬁCTBI/IiI " CJICACTBUSA, pCaKIUU UMECT BU!:

FnVa=-Fp Vp 3)

3/1ech 3HaK MUHYC M OTpa)kaeT dTOT MPOILIECC Mepexoa ACHCTBHS OT MPUYUHBI K CIEICTBHIO,
peakiuu, K TOTJIOMICHHUIO ISHCTBUSl PearnpyrouM O00bEKTOM. DTa XapaKTepHCTHKA DIIEMEHTapHOI O
akta neiictBus F V HocuT Ha3BaHue xpeamorn. CpaBHEHHE C OOIICIPHUHATHIM IPEACTABICHUEM O

=F=ma 2)
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3aKOHE B3aUMOJCHCTBHS — HE B I0Jb3Y XOPOIIO YCBOCHHOTO 3a0NIyKICHHS O JIWHAMUKE
B3aMMOJEHUCTBHA :
Fn=-Fp “4)

OpurnHaneHbIN (HyHIAMEHTAIBHBIA 3aKOH B3aUMOCBSI3U MIPUYMHBI M CISICTBUS KapAHHAIEHO
M3MEHSET Hallli TIpeAcTaBiieHus o JleficTBUTeNnbHOCTH, Hallle BocnipusTie Mupa u beiTus. IToT 3akoH
YTBEPXKIAET, UYTO B Ka)KJIOM DJIEMEHTAPHOM aKTe JCHUCTBHS MPOHCXOAUT MmEopeHue (PU3NUECKHX
XapaKTEepPUCTUK Tpollecca B3aWMOJIEHCTBHS, KOTOPOE COMPOBOXKAAECTCS H3MEHEHHEM COCTOSHUA
B3aMMOJCHCTBYIONMUX d3JieMeHTOB. llopasutensHo, HO WMEHHO cooTHomeHue (3) sBiseTcs
MaTeMaTHYecKoi (opMoll TpeAcCTaBICHUS W 3aKOHA JIEWCTBHUS pbldara Apxumena., KOTOPBIH B
OpUTHHANIE 3BYUYUT TaK: ** CKOAbKO npoucpuvleéaem 6 cKopocmu, Cmoabko eviuepvisaem 8 cuie “ (1),
OTOT OYEBUAHBIN 3aKOH CBHUJIETENBCTBYET, UTO B pe3yJbTaTe ACHCTBUS pbluara ApXxumena TBOPHUTCS
cuia Fp Ha maiom myiede perdara, TBOPUTCS UMITyJbC P, = Fp At 1 TBOpUTCA HOBOE Ka4eCTBO DHEPTUH,
MeHseTCs ee KOHIIEHTpAIlUs B IPOCTPAHCTBE, TO €CTh TBOPUTCS €€ MOTEHIMA. DTO 3aKOH COXPaHEHHUS
TBOpEHUS, JeicTBUA, KpeaToHa. M »To 3Haimm u moHuMmanu apeBaue (Jlao II3er : “Mowmnocmes
nopooicoenuss nopoxcoarowezo ‘). OHN MOHUMAIM, YTO KaxJIoe JACHCTBHE TpeOyeT DHEPreTHYECKHX
3arpar. IMEHHO 3TO 0OCTOSTENHCTBO MPOUTHOPUPOBAHO B TPAIUIIMOHHOW (PU3MKE, T/Ie BBIPAKECHUS
TUmna (2) IpeAcTaBIAIOTCS KaK YpaBHEHUS ABM)KEHUS, B KOTOPBIX OTCYTCTBYET Mepa dHEPTreTHUECKUX
3atpaTr. To ke camMoe MOXHO CKa3aTb MU OTHOCHTEIBHO ‘“ypaBHEHUH ABWKEHHS B HMITYJIbCHOM
npeacrasieHuu. [laxxe 3amuch ‘“‘ypaBHEHHMM JIBWKEHHS B OHEPreTHYECKOM IPEACTaBICHUHM HE
aJICKBATHO OTPa)KalOT MCTHHHOE TMOJOKEHUE BEIeH, MOCKOIBKY HE COJIepkKAT Crelnu(HUKy pa3BUTHS
rpoiiecca Bo BpEMEHH, KOTOpoe IpeacTaBieHo B (3).

3T0T (hyHIAMEHTAILHBINA 3aKOH B3aMMOCBSI3U MPUYUHBI U CIIEJCTBUSL OTKPBIBAET Mepe HaMH
HOBBIH KJIAaCC AHTMAHTPONMHMMHBIX aJXMMUYECKUX IIPOIECCOB, KJIacc IPOLECCOB TPAHCMYTAIlUU
3JIEMEHTOB. DJTO ypaBHEHHME peanbHOro Qorodddekra CBUIACTENBCTBYET, YTO Majas cuia cBera f
(BemMYMHA aMIUTUTYABI MOJISi B CBETOBOW BOJHE), PacIpOCTPaHAIOUIErocsi co ckopocThio cBera C,
MOJKET B BEIIECTBE C MaJOH CKOPOCTBIO PEaKIMH S BBI3BATh CHIIy F, JOCTaTOuHyIO AJIs1 pa3pyLIeHUs
BEIIleCTBA U Ja)Ke aTOMOB !

F/f=C/s>>1 (5)

OnbIT CBUACTENBCTBYET, YTO B OCHOBE BCEX SBJICHUI IOOOM MPHUPOABI JIEKUT 3TOT
(dyHIaMeHTaIbHBI 3aKOH B3aWMOCBSI3M MPOIIECCOB B KAXIOM DJIEMEHTAPHOM aKTe H3MCHCHHS
COCTOSTHUS B3aUMOJCUCTBYIOIINX AJIEMEHTOB, 3aKOH TBOPEHUA J{eiCTBUTEIHPHOCTH. A KaKOB K€ 3aKOH
3BOJIIOLIMM PEANbHBIX MHOTOYAaCTHYHBIX CHCTEM, €CIM B €€ OCHOBE JIEKUT 3aKOH, OMHCHIBAIOIIUI
B3aMMOJICHCTBHE B JIEMEHTAPHBIX aKTaX U3MEHEHUS COCTOSHUSA 7

HNPUHLIUAII TIOPAIKA

YcraHOBHTH OOIIME YHHUBEPCAIBLHBIA 3aKOH DBOJNIONUHU PeajbHBIX MHOTOYACTHYHBIX CHCTEM
YIIAIOCh SKCIIEPUMEHTAIBHO, OMPEIEIIssi 3aKOHOMEPHOCTh Pa3BUTHA (Pa30BBIX MEPEXOJIOB B SBICHHUIX
pasHoit mpuponsl. Okazanoch, 4TO W3MEHEHUE KOJIMYEeCTBA HOBOW (Da3bl ¢ M3MEHEHHUEM BHEIIHErO
BO3JICWCTBUA TMPOUCXOIUT 10 OAHOMY M TOMY JK€ 3aKOHY B SBJICHHUAX pa3HOW mpuponsl. Eciu
KOJIMYECTBO HOBOH (ha3bl XapaKTEepU30BaTh YHCIOM M, KOTOpOE MPOIMOPIHOHAIBLHO YUCITYy YaCTHII,
Mepele/ux B HOBYIO (azy, a KoJIM4ecTBO ctapoid (asel unciomM My— M , e My nponopuroHanbHO
MOJTHOMY YHCIY YacTHI[ B CHCTeMe, TO C M3MEHEHHEM BHeEIIHero Bo3aeWcTBus D, pomb koToporo
BBIIOJIHSIFOT Temriepatypa T, naeienue P, marmutHoe mosne H u T.o., TO mpouecc HU3MEHEHHs
COCTOSTHUSI CHCTEMbI HJIET MHOTOCTAJMIHO, W Ha KaXIOH CcTaguu HaONIoJaeTcs YHUBepcalbHas
B3aMMOCBSI3b MEPHI Npou3ouenuero M ¢ Mepoi BemmHero Bozaeicraus D :

LI’IM/(M()—M)—LI’IMP/(MO—MP):ap|(D_DP)/DP|K/2 6)

rae Mp - XapaKkTepucTUKa HOBOH (a3l B Hayase p- TOH cTaauu, a, Dp K — xapakTepuctuku
CHCTeMBbI Ha p — Toil craguu, pu 3ToM K=1,2 mm 3 [ 2 ].

VYHuBepcaldbHBIN XapaKTep 3BOJIONUH peajbHBIX MHOI'OYACTUYHBIX CHUCTEM C W3MEHEHHEM
BHEIITHETO BO3JICHCTBHUS CBUACTENBCTBYET 00 YHUBEPCANBHOCTH OOIIET0 MEXaHU3Ma B3aMMOJICHCTBUS
M TPHUHIMIA peajiu3allid 3TOro mporecca. W nelCTBUTENBHO, JOrapuMUUYECKUN XapakTep
M3MEHEHHS COOTHOILICHHUS KOJUYECTB HOBOM M cTapoi (a3 oTpakaeT TOT (hakT, uTo mporiecc (ha3oBoro
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Mepexojia pearnsyercs 4epe3 yrnopsaa0ueHHYI0 MOCIeI0BaTeIbHOCTh JIEMEHTAPHBIX aKTOB Iepexoia
YacTull U3 ofHOH (a3l B APYIyI0, KOTOpas MPH TAKOM MEXaHHW3ME HJIET M0 U3BECTHOH (opmyre
Oiinepa, oTpakaroled 3aKOHOMEPHOCTh IOCIEOBATENBHOIO MOYACTHYHOIO OMYCTOLIEHHUS OIXHOU
cucreMbl ((ha3bl) C OJHOBPEMEHHBIM ITOYACTHYHBIM 3arlOHEHUEM JPYrod mojacucteMbl ((hasbl).
Hampumep, Ans mo4acTUYHOTO 3alONHEHUS MOACUCTEMBI CyMMapHas Mepa M3MEHEHHUs 3aIlOJHEHUS
o0beMa B cUCTEMeE IIPH yueTe 00beMa Ha YaCTHIy B KQKJIOM 3JIEMEHTAPHOM aKTe dTOro Ipoliecca:
1+12+1/3+...+1/n=Lnn- ¢ (7N

Jlorapudmuyeckasi 3aBUCIMOCTb OTHOIIICHHSI 3aIlOJTHEHUsT TIocucTeM ( ¢a3 ) ¢ U3MEHEHUEM
BHEIIIHET0 BO3JCUCTBUA OTpa)kKaeT XapakTep SHEpreTHUECKUX 3aTpaT Ha CBEpIIeHHE 3TOro IMpolecca.
DaKkTUYEeCKH JKCIIEPUMEHT W TEOPETHUYECKHH BBIBOJ OMHCAaHUsS Tpoiiecca (a30BOro Iepexoza, B
OCHOBE KOTOPOT'O JIGKHUT YMOPSAJOYEHHAs TOCIIEA0BATENbHOCTh 3JIEMEHTAPHBIX aKTOB B3aUMOCBA3ZH
MPUYMHBI U CIIEACTBHS B MPOLIECCaX B3aUMOACHCTBHUS J1F000H nmpupoasl (3), Ja0T pelieHne IpodaeMbl
MHOTHX TeJ, NMPUHIWIHAIBHO HEpa3peliuMOi B paMKax CYIIECTBYIOIIEH B (U3HMKe MapajurMbl.
3aMeTHM, YTO pelIeHHE 3TOW MpoOJIeMbl MOTPEOOBANIO HUCIONB30BATh JUCKPETHYIO MAaTEeMaTHUKY
KOHEUHBIX JAUCKPETHBIX MHOKECTB. KaXkaplil aJeMeHTapHBIN aKT OTpa)kaeT MpOoIlecC TBOPEHUS Kak
MUT MEKAY MPOLUIBIM H OyAyIIMM. DTOT NPUHIMI 3BOIIONUH PEANTbHBIX CHUCTEM, Ha3BaHHBIN
[Mpunnumom Tlopsiaka, siBisieTcss OOMMM ¥ YHHUBEPCAILHBIM U OTpaXkaeT crenu(uKy AUCKPETHOCTH
peasbHbIX MPOLECCOB 3BOMIOIMHM MHOTOYACTUYHBIX cucTeM. OHM WAYT MO MPUHIUIY HAaUMEHbIIEro
NEMCTBUS, KOTOPHIII HAaXOOUT CBOE BBIpAXKEHHUE B 3aKoHe coxpaneHus kKpeamona (3), 3axkoue
coxpanenusi meoperus. Kaxaplii aeMeHTapHbIi aKT U3MEHEHUS COCTOSHUS CHCTEMBl MHANBHAyaJIeH
MO0 CBOMM I[apaMerpaM, IlapaMeTpaM KpeaToHa, XapakTepu3ys chenu(uKy pa3BUTHA MHpa
JVICKPETHBIX TPOIIECCOB.

OneIT CBHUICTEIBCTBYET, YTO B JIFOOOM Tmporecce oOmuH (QyHIaMEHTAIbHBIM 3aKOH
B3aMMOCBSI3M TPUYMUHBI M CIEACTBUA COKpHIT yHHBepcanbHbIM [Ipunnunom Ilopsiaka. Onu
HEOOXOJMMBI M JOCTATOYHBI JJIsi ONWCAHWS W IOHWMAHHUS peajbHBIX JMCKPETHBIX KBaHTOBBIX
MPOLIECCOB JIFOOO0 MPUPOJIBI.

MOJIMUMOP®HBII PE3OHAHC

AHanM3 MIMPOKOro Kpyra IMpOIECCOB MOKa3all, YTO 3aKOHBI, MMOJNyYeHHBIC B (DU3UKE, XUMUH,
OWONOTMM W JIPYTMX HayKaxX sIBJISIFOTCS YACTHBIMH TPOSBICHUSAMH (DYyHJaMEHTAIBHOTO 3aKOHa
B3aumonerictBus u [Ipuniuma [opsinka. OueHb Ba)KHO OTMETUTH, YTO OOHMH (pyHIAMEHTaIbHBIN
3aKOH B3aUMOCBSA3HM NPUYMHBI U CIEACTBHS OTpa)kaeT YHUKAJIbHOE CBOICTBO, IPHUCYIIEEe BCEM
MpoIeccaM M OMpeAessioliee, B KOHEYHOM HUTOT€, MBOpeHUe U IB0NIOYUI0 PEANbHBIX CUCTEM, - MO
Gazosviil nepexod 6 INEKMPOMASHUMHOU 60IHe, KOTOPBIA MPOSIBISETCS KaK HOAUMOPPHBIT PE30OHAHC
IIpY [IEPEXOAE BJICKTPOMArHUTHOM BOJHBI M3 OOHOW cpeabl B Apyryro. M neicTBUTENBHO, €ciu n
TaPMOHHUK DJIEKTPOMATHUTHON BOJHBI C JJIMHOM BOJIHBI A M 9acCTOTOM V, paclpOCTPaHSSICh B OIHOM
cpene co ckopocteio C 3a Bpems A T MHpoxXomdT MmyTh L, To mpu mepexoie B APYryio Cpemny,
pacmpocTpaHsisich CO CKOPOCTBIO S, 3TOT I[yT BOJH U3 N TAPMOHHK YK€ MPOHJIET Apyrod MyTh 1, 4TO
BBI3BAHO C)KATHEM STOr0 I[yra BOJH M, COOTBETCTBEHHO, YMEHBIIEHHEM JUIMHBI BOJHBI JIO A C
yBENTMYEHHEM YacTOTHON xapakTeprucTuku 1o QQ = C/A 1 yBenMUEeHHEM aMIUIUTY/bI BOJTHBI B CBSI3H C
W3MEHEHUEM KOHIICHTpalluk SHepruu Ha mytd |. XapakTep HM3MEHEHWs MapaMeTpPoB BOJHBI MPH
MePEXoJIe U3 OJHOM Cpebl B APYT'YI0 MOYKHO ONPEACTUTh UX 3aKOHa peaibHoro horoaddexra (3 ) :

fC=fnA/At=FnA/At=Fs,orciomafA=FA,t0ectb f/v>F/Q (8)

3TO 00CTOSATENBCTBO UTPAET YPE3BBIYAHO BAKHYIO POJIb HE TONBKO B Pa3BUTHU (DPU3HUECKUX
1 (PUBHKO-XMMHUYECKHX MPOIECCOB, HO U, ECTECTBEHHO, B (PYHKIIMOHUPOBAHUH >KUBBIX OPTraHU3MOB, B
¢dopmupoBaHuH KWM3HU. DaKTUYECKH TaKoe IMpPOsBICHUE peanbHOro (orodddekra u sBIsETCS
MEXaHM3MOM KaTajii3a Kak Ipolecca TpaHCc(OpPMAlMK YacTOThI M aMIUIMTYABI 3JIEKTPOMArHUTHOH
BOJIHBI Ha TPAHUIIE CPe.

OnpIT CBUIETENBCTBYET, YTO MHp CyIIECTBYeT W JaH HaM B YPE3BBIYAHHO HIMPOKOM
YaCTOTHO-BOJIHOBOM  CIIEKTPE  MPOIECCOB, KOTOPhIE TPOHMCXOAAT TI0 ONHOMY  oOmiemy
(dyHIaMEHTaIbHOMY 3aKOHY W OIHOMY yHuBepcanbHoMy [lpunnumy Ilopsimka, mo kotopomy H
peanusyercd 3BOMIOUMS YIOPAJOYEHHOH TIOCIENOBATENFHOCTH JJIEMEHTAPHBIX AaKTOB TBOPEHHS
HeiictButensHoct. W YenoBek IpeAcraer Iepel  HaMM  KaK  TApMOHUYHBIA  KOHCTPYKT,
(OYHKIMOHUPYIOIMA B YpE3BHIYAHO IIMPOKOM YACTOTHO-BOIIHOBOM CIIEKTpPE H3IyYeHUH pPa3HOM
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MIPUPOJIBI, KaXKABIM 3J1€MEHT KOTOPOr0 OTBETCTBEHEH 3a BCE MPOUCXOJAIIEe B HEM. JTa B3aUMOCBA3h
3JIEMEHTOB 10 OJTHOMY 3aKOHY B3aUMOJEHCTBHS M €IMHOMY IPUHILIUITY OpTraHU3aIluH )KUBOM CHCTEMBI
1 o0ecreunBaeT eJHCTBO OpraHu3Ma Kak IIeoro Bo Beeit cdepe ero aesrensHocT. Hayka momorna
K TIOHUMaHWI0 TOHKOro Mupa YenoBeka Kak cucTeMe ero (pyHKIMOHHUPOBAHUS M KaK JIJIEMEHTa
conmyma. 3akoHbl beitus, [elictButensHoctd U CyIecTBOBaHHUS €OUHBI, OTpa)kasich B
MOBEJICHYECKOM AacIleKTe 4YelOBeKa KaK 3aKOHBI HPaBCTBEHHOCTH, IYXOBHOCTH W Jro0BH. Hayka
MOJIONIUIA K OCO3HAHUIO 3HAYMMOCTH 3TOM CTOPOHBI KU3HEAEATEIHHOCTH YEIOBEKa M YEIOBEYECKOro
COO01IEeCTBA.

NHOOPMALUA U COBHAHUE

Iockoneky cuna F oznauaer, mo P.I'yky, mepy medpopmanmu, F ~ A L, mepy u3meHeHus
¢dopMbI, TO U Ipyrue pu3nUecKHe XapaKTEPUCTHKH MOXHO CBECTH K MPOSBICHHUIO JedopManuu B
npoctpancTte (3Heprus E = F L) unu Bo Bpemenu (ummynsc P = F t), nanpumep. U Tonbko xpeamon
OTpaxkaeT Ipoliecc u3MeHeHus (OpMBI Kak B TIpOocTpaHCcTBe, Tak U Bo BpeMeHu (Cr = F L / t). 3nmech
cuna F BeIcTynaer kak cBoeoOpa3HbIi orepaTop, B3aUMOCBSI3b KOTOPOTO ¢ MPOCTPAHCTBEHHBIMU HITH
BPEMEHHBIMH XapaKTePUCTUKAMU TOPOXKJIAET MpOLecCyaIbHble XapaKTePUCTUKH ABJIEHHUS U TBOPHUT
HeticTButensHocTh. KpeaToH — Mepa MOpoXKIIAIONIero akTa, KOTOphli (OPMUpPYET B PEaKIMUd HOBOE
Ka4yeCTBO, MPOSIBIISIONIEECS] B TIPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYMe. Takum o0pa3om, onrcanue
MPOIIECCOB B3aUMO/IECHCTBUS (3) M UX pa3BUTHA (6) OTpaXKaroT Mporenypy GOpMUPOBAHUS CUCTEM, TO
ecTh uHgopmayuro 006 PBOIIOIMK CHCTEM W B MPOCTPAHCTBE U BO BPEMEHU BO B3aMMOCBSI3H. MOXXHO
CKa3aTh, YTO MbI BCET/Ia B OMUCAHUU SBJICHUH MOIydaeM MpeEICTaBICHHE 00 SBONIONNN WHPOPMAITUH
W B MIPOCTPAHCTBE U BO BPEMEHH, 32 KOTOPOH cTouT oOpa3 [elictBurensHoct B beitun. [Tockonbky
3a CUMBOJIAMH CHJIbI, UMITYJIbCa, SHEPTHUH U APYTUX XapaKTEPHCTHK Ipoliecca CTOAT 00pa3bl TOUEK,
JIMHUHM, 00ObEMOB M JIEHCTBHM C HUMH, TO MOKHO CICNIaTh 3aK/IFOUYCHHE YTO BCE OMHCAHHE PEaNbHO
MPOUCXOSAIIETO CBOJUTCS K ONMCAHUIO XapaKTEPUCTHK cUMBOJOB Co3raHus, K X MpeoOpa3oBaHUIO:
“Touka, IBUTrasich, pOXAAET JIMHUIO; JUHUSA, ABUTasiCh, POXKAAET IUIOCKOCTh; IIOCKOCTh, JIBUTAsCh,
poXxaaer o0beM, BpallleHHe KOTOPOr'o POXKIAET YCTOMUUBYIO CTPYKTYpy . Takum 00pa3oM, omnmucaHue
peabHO MPOUCXOJISIIET0 CBEJIOCH K MPeNebHO 00MIeH 1 MPOCToi (popMe MBIIUICHUS — K IWHAMUKE U
KHHeMaTuke cMMBOIIOB Cosnanuss. DTO ONMHUCAHUE U ecTh 3Hanue ungopmayuu o Mupe , TaHHOM HaM
B JIBIDKEHHH, TJI€ CYITHOCTBIO M SIBJISIETCS] CaMO JIBHIYKEHHE, TBOPSIIIECE pa3InyHble KOHCTPYKIUH (popM.
[IpaBmia nelcTBHS ¢ 3TUMH CHMBOJAMH OTPa)XCHBI B aireOpe M TeOMETpHH, TO ecTh [Ipupona
TOBOPHUT C HaMH Ha si3bIKe anreOpbl u reomerpud. ONBIT CBHIETEILCTBYET, UTO Bce ecmv Ceem,
KOTOPBIN U OJIUIIETBOPSIET cO000 ATy KapTHHY bbITHS J{eficTBUTEIBHOCTH, KOTOPYIO TBOPUT aJIXUMHS
— “Xumus ceema’.

B Takom mpencraBinennu 3HaHUS MOXKHO CJIENaTh €Ile OAWH IIar K oco3HaHuio 3HaHus. Kax
TOBOPUT ONBIT M HAallla JIOTHKA MBIIUICHHUA, B HameM Mupe Kaxkjaas TOYKa KOHCTPYKTa, KayKIbIid
AJIEMEHT er0 WHAWBUIyallbHBl. MaTeMaTHUeCKH 3TO YTBEpXKIEHHUE (OpMaNTU3YeTCsi TOXKIECTBOM A =
A (cymecTByeT TOTaJbHBIH YHUKAIBHBIA O3K3eMIUIp A, TOXIECTBEHHBIH camMoMmy cebe). ITo
o3HavaeT, uto A e 1/A = 1. U3 3TOli KOMOMHATOPHKH CIEIyeT, YTO BCAKOE MHIUBUAyaIbHOE A
cocywecmgyem ¢ oOpaTHbIM eMy 1/A, BMecTe cocTaBiss equHoe nenoe, enununy 1. [Tockombky
Kaxmoe A mpeacraBisieT cobo Hekoe 3HaHHe, KOTOpoe, Kak Mbl BHJIENHU, COCyHIecTBYeT ¢ 1/A u
MPECTABISACTCS COCYIIECTBYIOIMM €O 3HaHHWEM, TO caMO |/A MOXHO paccMaTpuBaTh Kak
onuinerBopenne Cosnanus U ero nposiBiaeHne. B pamkax atoii noruku OcosHanue 3nanus TPencTaeTr
KaK yCTaHOBJICHHE B3aUMOCBs3M 3uanus u CosHauusi, TO €CTh B3aUMOCBs3n A u 1/A, 3uanus u
Cosnanua. VI3 3TOTO ClleqyeT, YTO dKCIOHEHIHaNbHON 3akoHoMepHocTH [lpunanuma Ilopsinka (A )
coorBerctByer B Cosznanuu (opmupoBanue obpatnoit Gpynkmuu ( 1/A), To ectb norapudmudeckon
3aKOHOMEPHOCTH, KOTOpasi, KaK CBUACTEIbCTBYET OIBIT, OTPAXKAET SHEPTETHKY (a30BBIX MEPEX0I0B U
JIIOOBIX IPOIECCOB BOOOINE. ODTO O3HA4Yaer, 4To (PYHKIHOHAIbHO HHGOpMAnuu O  3Hanuu
CONYTCTBYeT »JHepreruka, odopmienHas B  Coszwanuu 1O 3aKOHy Jorapudma ImapaMeTpoB
CEHCOPHOTr 0 BOCIpUATHS PeanbHOCTH.

Takum obpaszom, hyHIaMEHTANbHBIN 3akoH B3auMojeicTBus u [IpuHimn [lopsiaka, orpaxas
mporecc TBOpeHus Mupa, NEMOHCTPUPYIOT IpHU 3TOM M 3Bomonuio Co3HaHHS, KOTOPOE MPHCYIIEe
Mupy kak nenoctHomy KOHCTpyKTy. IIpuHumn Ilopsiaka ¥ COKpBITBIA MM MEXaHW3M TBOPEHUS B
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3aKOHE B3aMMOCBSI3H MIPUYMHBI U CIIEICTBHS ONUIeTBOpsitoT Mctuny beiThs, chopMupoBaHHyto uepes
KOHCTPYKT U3 diieMeHToB CO3HaHMS, OTPaXKAIOUINX CleU(PUKY TUHAMUKA U KHHETUKU PeatbHOCTH.

3aece yMECTHO BCIIOMHUTH Teopemy ['emens-Tapckoro o HeEMoOmMHOTE, TO €CTh O
HEBO3MOYKHOCTH MPHHIUITHAIBHO (opMann3oBaTh VICTHHY, Tlie TaKOW BBIBOJ SIBJISIETCS PE3YJIHTATOM
WCIIOJIB30BaHUS MPUHIIMIIA MATEMAaTUYECKUX OMepalnii, KOTOPbIil U HEe OTpa)kaeT MOJTHOTY beIThd, He
aJIeKBaTEH peIbHO IpoucxondimeMy. HecocTosATeNnbHbIM B CHIIYy CBOEM HENOJHOTHI SBIISIETCS
YTBEpXk/IeHHE a B = B 4, KOTOPOE JISKHUT B OCHOBAHUU TE€OpeMbl. B TabiuIe yMHOXKEHHSI MHO)KUMOE U
MHOXKUTENb HECYT PAa3NUYHYI0 MHUCCHIO, U TIO3TOMY HETIO3BOJUTEIbHO MEHATh X MecTaMH. B camoii
JIOTUKE MBIIUICHUS CHayala [pPEACTaBIseTCs NPEeAMET, MHOXHUMOE, M JIMIIb 3aTEM  €ro
MYJABTHIUIMKALIUA, MHOXHTENb. Takas orepanus OTpakaeT ONpeeseHHBIH CMBICI COAESHHOTO,
ONpE/IeTICHHBI KOHCTPYKT cBepiieHus ¢Qakra. MHBIMEH clIOBaMH, MBI [OBEpseM IIOJIHOTY H
LENOCTHOCTh, TapMOHMIO Mupa anreOpold M TreoMeTrpuel, KOHCTpyKTaMu ammaparta JleldcTBus
Co3HaHus U3 apceHaaa MBIIUICHUS.

Takum 00pazoM, MBI IPUXOAUM K BBIBOAY, YTO 3aKOH B3aWMOCBSI3U TPUYUHBI U CIICIACTBUS H
[punnun Ilopsaka SBISIOT HaM NOJIHYI MH(pOpMAaIKIO 0 mpolecce Ga3oBOro rnepexonua U Jiodoro
M3MEHEHUs] BOOOINE B MPOCTPAHCTBEHHO-BPEMEHHOM IIPENICTaBIICHHU. SI3bIK anreOphl U TeOMETPUH
JaeT HaM KapTHHY JAWHAMHKA W KHHETHKM bBbITHA, peanu3yromerocsi 4epe3 yIopsaa0deHHYIO
MOCIIE0BATENIFHOCTh AKTOB TBOPEHUST POPMBI, (hopMupoBaHUs JIeliCTBUTEILHOCTH, TPOSIBIICHHOW HAM
4yepe3 XapaKTepPUCTHKH M3MEHEHHsT (opM (CHIIBI, UMITYJIbCa, SHEPTHH U Jp.) B IPOCTPAHCTBEHHO-
BPEMEHHOM KOHCTPYKTE KaK oTpakeHue VICTHHBI MAaHUIYISAINH ¢ HHPOpMAaIHEH.

[IpencraBieHHBI [eTanbHBIM aHAIW3 MPOU3OLICIAIIETO B HAyKe, KOTOPOE IPUBEIO K
HEOOXOJJMMOCTH CO3JIaHMsI ¥ (OPMHUPOBAHHUS HOBOW HAayYyHOH NapaJuIMbl, JIAeT TOHUMaHUE TeX
TPYAHOCTEH, KOTOphIC WCHBITHIBANA HAayKa 3a TOCIIECHHE COTHU JIeT B ()OPMHPOBAHWUH HAYYHOH
kapTuHel Mupa. HeBepHoe mpencraBieHHe O HAyYHBIX OCHOBaX (DM3HKH, CBSI3aHHOE C
HEKOPPEKTHBIMU TiepeBogaMu M TpakToBkod “Hauan” W.HproToHa, mpuBeIOo K BO3SHUKHOBEHUIO
“rceBIOHAYKH”, HAYYHOH MO (opMe MOCTpOeHHS YMO3AKIIOUEHHH, HO JIOKHOM B CBOEGH OCHOBE M
BBIOOpE TpesMeTa ucclienoBaHuil. PaccykeHusi, B OCHOBE KOTOPBIX MOCTYIHUPOBAHBI MPUHIIUITEI U
3aKOHBI COXpaHEHHs B Mojaenu Mupa, B KOTOPOM HUYEro He MPOMCXOIUT, HE MOTJIH, eCTECTBEHHO,
MPUBECTH K aJIeKBaTHOMY OIHMCAaHWIO peabHOro Mupa, TaHHOTO HaM B JBM)KEHHH U TBOPEHHUU B
Ka)JIOM 2JIEMEHTAPHOM aKTe€ JIEUCTBUA, B KaXXJO0M Mure beitus. M naxe MIMPOKUNA CHEKTP BCSIKOIO
pooa wuAei, TUIOTE3, TOCTYJIaTOB M TMPEANUCAaHWi HE CMOINIM TajJbBaHU3UPOBATH MCXOIHBIE
MPEANOChUTKH 0e3eHCTBEHHOr0 “paBHOBECHOr0” Mupa.

3AK/IFIOYEHUE

OyHaMeHTaNbHBIN 3aKOH TPUIUHHOCTH (3), (GOPMHPYIOMINH KaHBY KU3HEHHBIX MPOIECCOB U
IBOJIONHMI0O Mupo3nanus, o0s3bIBacT YelioBeKa K (POPMHUPOBAHUIO MPABUIIBHBIX JISUCTBUI cO00pa3HO
3akony u Ilpunnmmy, koTopsIMH pykoBoacTByercs llpupoga B cBoux AesHusx. YermoBeuecTBy
Oonaromapss Hayke Bo3Bpamiaercss BujeHue Mupa B e€ro IEIOCTHOCTH M B3aHMMOCBS3aHHOCTH,
MOHUMaHue Mupa TakuM, Kakoe ObUIO Y JPEBHEr0 MYAPOro MpelKa JaBHO YIISMIINX [TUBUIN3AIHMA,
00JIaIaBIIMM IIECTHIM YyBCTBOM Bocmpusitus [efictBurensHocT. C mMoTepel 4enoBe4ecTBOM 3TOr0
YyBCTBa BUJEHHUA TOHKOTO Mupa B €ro MOJHOTE M LEIOCTHOCTH, BHUJCHHS TMOpSAAKAa Bellel B
MPHUPOAHBIX MPOIIECCAX MUCCHIO COXPAHEHUS 3TOr0 00BEKTUBHOI'O 3HAHUS B3sUIa Ha ce0sl peUTHsl Kak
COIMABHBIN MHCTUTYT COXPAHEHUS U Mepeadyr 3TOro 3HAHU U HEJOMYIIEHHS UCIIOIb30BAHUS 3TOTO
3HaHUS BO Bpea camoro beitus. Tonbko OGnaromapst s)KECTKOCTH B MCIIOJTHEHUH 3THUX 3aBETOB PEIMTHUS
COXpaHWJIa U JIOHECA J0 HAC ATO 3HAHUE B CUMBOJIMKE 3HAKOB M PUTyaJIOB. Benuuue 3TOro 3HaHus
CTONIb TPaHJAMO3HO W HE COMOCTAaBUMO C apCceHANOM HayKd, CGHOPMHUPOBAHHOW Ha JIOKHBIX
OCHOBaHUSIX, 4TO Iepeaya 3TOro 3HaHUS Morjia ObITh OCYIIECTBIIEHA TOIBKO uepe3 gepy, 4ro Mup
MMEHHO TakoB, KakuM ero Buaenu JlpeBnme. Celfyac MOXHO CKa3aTh, YTO TpPaJUIOHHAS
TeopeTuieckas Gu3MKa — 3TO YKMCTas Bepa B OCHOBBHI (PH3UYECKOTO TPEJICTaBIICHHUS O PeanbHOCTH,
JIOKHOCTH KOTOPBIX TEMephb cTana oueBuaHON. Ho 3To Bepa B OeCIpHHIUITHYIO cay4ailHOCTh briTus, a
HE B HEMPEIoKHOCTh 3akoHa IIpuponsl. Mckaxkeno mpencrasieHue o J{elCTBUTETLHOCTH HA CaMOM
Ha4yaJbHOM 3Tare no3HaHud. K BemMKoMy yIMBIIEHHIO, HOBOE 3HAHME IEHCTBUTENHHO HAIJIO CBOE
OTpakeHHE B NMHCbMEHHOCTH M CHUMBOJIAX, PUTyaJlax U POCIHCIX, B apXUTEKType U CaKpasbHOM
HCTOPUH, KOTOpBIE OHECIM 10 HAC PEIUMKBUM AAJIEKOrO IPOILIOro, HECMOTPA Ha YAPYYarOoLIUil
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[IMHU3M B METOJOJIOTUM HAyKH VIICIIINX CTOJETHH, OIMHMPABIICHCS HA JIOXKHBIE OCHOBAaHUA H
OCCIIPUHIIMITHBIC yTBEPIKICHUS MOJENIeH HWILII30pPHBIX MHPOB, HACHIIICHHBIX Pa3HOr0 poja
M3MBIIIICHUSIMHA U OECIUIOMHBIMU THIIOT€3aMU, OOCPHYTHIMU B IPU3PAUYHYIO CKOPJIYITY CIy4ailHOCTH.
CrnyyaitHo# cTajna ¥ JOTHKa B MBIIIJICHUH YeJIOBEKa.

W3 TimareabHOro KpUTHUECKOro aHaln3a Pa3BUTHS HAYKHU CIICAYET, 4TO (pU3UKa W3HAYAILHO B
KauecTBE IpeaMeTa MCCAeIOBaHUi n30paja 00BbEKTHl M MX CBOMCTBa, @ HE MPOIECCHI U 3aKOHBI UX
pa3BuTHsA. B KadecTBe METONONIOTHH MPEANPUHUMAIOCh ONMUCAHWE YaCTHOCTEH, YaCTHBIX CBOHCTB
MPEIMETOB C IISIBIO CACIaTh OOIIKE BBIBOABI Y€PE3 CHCTEMAaTH3AIMI0 3THX CBOMCTB. DTO OCCIUIOAHBIHI
MyThb B CHJIy CBOCH OECIPUHIIMITHOCTH, TaK KaK HE KacaeTcs OCHOBBI, Hadaja CYILIEro, TO €CTh
MIPUHITATIA ABMKCHUS, pa3BUTHS Mupa, JaHHOTO HaM B JABMKCHHH, KaK 3TO MPEKPacHO MOHUMAIH
JIpeBHue. IMEHHO B JBU)KEHUM €IUHCTBO MUpa U €ro MOJHOTa U 1IeTIOCTHOCTh. J[BUYKEHHE €AUHO BO
BCeM, 4YTO cocraBisier BcenmeHHylo u beitne. VMEHHO 3TO OOCTOSTEIBCTBO M ONPaBIbIBACT
aKTyaJIbHOCTh TIEpeX0Ja K HOBOMY 00pa3y MBIIUICHUSA, K HOBOM HaydHOW MapajurMe CO3HaHUS,
YTOOBI O0ECIIEUHTh YEIOBEYCCKOMY COOOINECTBY aJeKBAaTHOE BOCHpHATHE J{eHCTBUTEIBLHOCTH IS
mporpecca B pa3BUTHHU KyJIbTYPhI, TEXHUKH, TEXHOJIOTH, ITUBUIN3AIIMN U caMoro YemoBeka.
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momutBel ToBopwin C. Caporckmii, C. Pamonexckwmii, T. 3amonckuii, WM. Kponmranrckmii, .
3aTBOPHUK ¥ MHOTHE IPYTHUE CBAIICHHOCIYKUTEIH.

Hari onsIT 10 IPUMEHEHUIO MOJIUTBBI [Tl CIIACCHUS JII0eH ObLI MEPBBIM, 3a(DUKCUPOBATH €ro
MO3UTHBHBIC BO3JICHCTBUS TEXHMYECKH MBI HE HMMEIM BO3MOXKHOCTH, TaK Kak paboTaiu ¢ OYCHb
TSOKEIIBIMHA PAaHSHBIMH, JIa M alllapaToB JiIs 00bEKTUBHOIO (PMKCHPOBAHMS U3MEHECHHUH B TOCIIUTANIC HE
ObLT0. MBI MOIJIU CYIUTh TOJNBKO IO Pe3y/IbTaTaM BBI3OPOBICHHMS.

C smBaps 2000 roma Havajmach BHOBH dYeueHCKas BoiiHa. B BopoHexckwii rocmutaib
MeperpaBUId OKOJIO IBYXCOT PaHEHBIX B 00SX ColAaT v O(QUIEPOB, MPUUYEM B CPOYHOM IMOPsIKE 0€3
MPEIBAPUTEIBHON MOArOTOBKM K MpHeMy. HauajabHHMK rocrutais oOpaTHIICA K JKHTEISIM ropoja ¢
Oospiol TPochOOi 0 momoinu. Ha TOT mepuoa rochnuTaib HE MMET TOrO O'POMHOI0 KOJHYECTBA
MEPEBSI30YHOr0 MaTepHalia, KarelbHHMII, MIIPUIIOB, aHTHOMOTHKOB, KOTOPOE ObLIO HEOOXOAUMO s
SKCTPEHHOTO JIcUueHUs paHeHbIX. HaceneHue ropoaa OTBETHIIO OIPOMHOM MTOMOIIIBIO.

TakuM 0Opa3oM, Kak Bpau BOCCTAaHOBHTEIBLHOW MEIUIIMHBI, sI OKa3alach YK€ Ha 3 CYTKH B
rOCHHUTANIC U BO3IJIABUJIA TPYIINY JKEIAOUIMX [TOMOYb BOWHAM MOMX CIMHOMBIIIJICHHUKOB BpaueH U
He Bpaueii, HO TeX, KOTOpbIe 3aHUMAIIICh BMecTe co MHoko «Caxamku-Moroii» (Jlyxosroit Horoit). S,
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KaK pyKOBOJUTENb TPYIIIEI, 3aBepHiia PyKOBOJICTBO B TOM, YTO C MallbuMKaMH Mbl Oy/IeM 3aHUMAThCS
TOJBKO BOCCTAHOBJICHHMEM HX IICHXMKH W OJHepreTmkd. Kpome Toro, s mompocuiia HadajJbHUKa
MEIUIIUHCKOM YacTH JaTh HaM MOMMEHHO CITUCOK «CMEPTHUKOBY, T€X, KTO ObUT Oe3HaIeKEH U JIexkKal
B TOCNUTANIC B peaHnManuu. Mx Oblio Bcero 6 4enoBek. MBI B TOT K€ BEUep JOTOBOPHIIUCH MEXKIY
coboit (18 yenoBek), uTo poBHO B 21 Yac HayHEM MOJIUTHhCA 332 OOpPEUYEHHBIX HA CMEPTh PAHEHBIX
MaJBYUKOB. [IprueM MOITHITUCH, UCTIONB3YS KaK MPaBOCIaBHbIE MOUTBHI, TAK U MaHTphL. Kpome Toro,
0 BOCKPECHBIM JTHSIM Oosibias rpymmna Horos (okono 300 yenoBek) B MEIUTAIIMN MOJIMIIACH TAKKE 32
0COOCHHO TSDKEIBIX TTOMMEHHO, HO M 32 BCEX OCTANBHBIX («MOJIMTBA 3a JKHBBIX», T MOBTOPSETCS
(dpasza «1 Bcex MPaBOCIABHBIX XPHCTHAHY).

Hama rpynma paGorama B TrocrnuTalie B HEHPOXUPYPTHYECKOM M TPaBMATOJIOTHYECKOM
ortacneHusXx. KpoMme MOIWUTBBI I peaOMIMTAllMM  OCOOCHHO TSDKEIBIX paHEHBIX HaMH
ucnonb3oBanch «OKesnpt Cunbly. OHH, 10 MHEHHUIO aBTOPOB, SIBJISIOTCS HOBBIM CPEIICTBOM
KOMIIJIEMEHTApHOH, TPaJUIMOHHOW MEIMIWHBI, OCHOBAaHHOW HAa JKUBYIIUX YXKE THICSUCICTHS
TePMCHEBTHUYECKUX TpaAului. MemuKin WX OTHOCAT K (usuorepanuu, Tak kak <«Kesmbr Cuibi»
coderaloT B cebe dPdekr dIeKTpOMarHUTOTEpanuM, TajJbBaHOTEpANMHM, METAIO- H
MUHEpaIOTEPaTTHH.

[lpu exemHeBHOH B TeueHHWe 2-X MecslleB Hameld padoTe ¢ paHEHBHIMH BOWHAMH  ObLIH
MOJy4eHbl clienytomue pe3yiabratel. IlepBoe. Hukrto He ymep M3 TeX 0OpEYEHHBIX «CMEPTHUKOBY
(maxxe ¢ paHeHHSIMH TOJOBBI W JXKHBoTa). Brpoe. B Xozme Hamero nedeHus ObUIM BBISBICHBI
(eHOMEHANbHBIE CITy4ad, KOTOpble, C TOYKH 3peHHS OQUIMATBHOW MEIUIUHBI, OOBICHUTH
HEBO3MOXHO. [IpuBely HECKOIBKO KIMHUYECKUX TIPUMEPOB.

1). Botnucka u3 ucmopuu 6one3nu psaoosozo A. H.

JMarno3: npoHUKalollee paHeH!e )KUBOTA, PAa3IUTON NEPUTOHUT. Haxoauics B peaHUMAaIHH.
Cocrostane  Tspkenmoe. [Ipu  ocMoTpe BBIPAKEHHOE COCTOSHHE WHTOKCHKamuu. JIWmo cepoe.
Henpexkpamatomuecs: 6omu B sxuBote. Kaxknple 3 waca BBOASAT mpoMenosl. MHOIO B Mape ¢ BpauoM-
MICUXUATPOM TMpoBeneHo ureHne MonuTBel «OTde Ham» ¥ MaHTp ¢ BU3yaJbHO-MBICIICHHBIM
MPOJIBUKCHUEM 10 YaKpaJbHOW CUCTEME C JIByX Pa3HBIX CTOPOH IO JIBYM DHEPreTUYeCKUM KaHallaM C
OJTHOBPEMEHHBIM JAep)kanueM B pykax «Kesnos Cunb» B Teuenue 30 munyt. bonbHo# yenyn. Ilpu
00xo/ie yTpoM Ham# ObLIO OTMEUEHO YNIYUIIEHHE COCTOsIHHUS paHeHoro. OH culen Ha KpOBaTH, €Il.
Jluno mopo3oseno. Kpome Toro, BBISICHEHO Y ASKYPHOM MEICECTPHI, YTO 3a MPOIIEANIYI0 HOYb
MPOMEJION He pa3y He BBOAMICS (CHATHI 3 HOYHBIE 03Bl HAPKOTHKOB). PaHEHBIH BCIO HOYB MPOCHIAIL,
He JKaysch Ha 0o B sxuBoTe. Uepes Tpoe CyTOK OH OBLT IepeBeJIeH B XUPYPrHYECKOe OT/IelICHHE.

2).Bvitnucka uz ucmopuu 6one3nu npanopugura I1. K.

Juarno3: 3akpeiTas TpaBMa TOJIOBHOTO MO3ra, TPaBMaTHYECKOE TMOBPEXACHUE JHIIA.
Haxommicst B Helipoxupyprudeckom otaeneHun. CocrtosHHe cpemHeil Tsbkect. JKanoObl Ha
MOCTOsIHHBIE TONOBHBIC Oonu. becconnna. Ilocie paneHus npomuio Tpoe cyTok. Ilpu ocMoTpe JuIo ¢
BBIPQKEHHBIM OTEKOM, KPOBAaBO- CHHIOIIHBIC «MEIIKW» 10 Tiia3aMH. [71a3a He OTKPBIBAIOTCS W3-32
BBIPQKEHHOTO TPaBMAaTHYECKOTO OTeKa jnia. MHow TpoBefeHo uyreHrne MonutBbl «OTde Ham H
MaHTpP C BU3YaJIbHO-MBICIICHHBIM TPOJBIKEHHEM 110 YaKpaIbHOW CHCTEME C JIBYX Pa3HBIX CTOPOH IO
JIBYM DHEPTETHUYECKHM KaHallaM C OJJHOBPEMEHHBIM JiepKaHueM B pykax «XKeznoB Cuilbl» B TedueHHE
30 munyT. bonmbHO# cpasy ycHyi. [locie mpoBeneHHOM MpoIeTyphl BRISABICHA PE3KO MOIOKUTEIbHASL
JIMHAMHUKa paccachlBaHHS KPOBaBO-CHHIONIHBIX «MEIIKOB» IO/ TJia3aMH. BOJIbHOW OTKpBUI Tiasa.
OTMeTH1 yMEHBIIICHUE TOJIOBHOM Oosyu. JlaHHbIC M3MEHEHHs 3a()MKCHPOBAHBI MHOKO M JACKYpPHOU
MEJICECTPOH.

Ho camoe HeoOBsicHIMOE TIPOHM30IIIO ¢ O(HUIIEPOM, KOTOPBIH, M0 MHEHHIO XUPYProB, OBLI
Oe3HaZIeKHBIN (C TOYKH 3pEHUs NMPOTrHO3a), MMEHHO MO3TOMY HaM €ro He Jalld B YHCiIe OCOOCHHO
TSKEITBIX.

3). Boinucka u3 ucmopuu é6one3nu cmapuiezo neiimenanma M.P.

JAuarno3: ormopoxenue cron 1Y crenenu. Haxoauics B TpaBMaTOJIOTMYECKOM OTAEIEHUU.
W3 anamHe3a M3BECTHO, YTO MOCTYNHBIIUN B TOCHUTa b paHEHBIH o(duUIEp B NEpPBHIC JHU BOWHEI
KOMaHJIOBaJI apTUILIEpHiicKUM pacueroM. OHHM 3aHUMalM BBICOTKY. [Ipu aTake Bce conmaThl OBLTH
youTsl, oduiiep ObUT TSDKEIO paHEH M ymal B CHET ¢ BBICOTBL. Bparu mocuurtanu ero yOHTHIM,
MOATOMY HE CTaJH JIOOMBATh, HO Pa3Jieliil ero, CHsIB IIMHENb U carnord. Houbto, mpust B CO3HaHUE, OH

243



IX Meoswcoynapoonwiii Konepecc no buosnexmpoepaghuu

TIOTI0JI3 K HAIIUM Mo3uluaM. OHAKO KpalHe TsKelble YCIOBHUS (IHBaph MecALl, paHEHHUE, JUTUTETbHOE
MepeaBIKeHNe, Jerkas OfeKIa), MPUBENU K THKETOMY OTMOpOXeHHio Hor. Ilpu moctyruienuu B
TOCIIUTANb €My OBbUI BBIHECEH CYpPOBBIM INPHUTOBOp: aMmIyTaius cTomn. Hamexasl He ocTaBasioch.
XKnanu tonbko (opMHpOBaHUE IeMapKallMOHHON 30HBI, KOTOpasi Obl 00O3HaYMIIA TPAHUILY MEPTBOI
TKaHW. IMEHHO 110 Hell MIaHupoBaIach aMITyTanus cTor. JINYHO ¢ 3TUM paHEHBIM OPUIIEPOM MBI HEe
paborany, HO HAXOJMJINCh B COCEeNHEH manare, rae Jexanu 10 paHeHBIX CONAAT C OTHECTPENbHBIMU
IeperoMaMi KOHEYHOCTeH. Bce To, 4To MpoM30HUIO CO CTapUIeM JIEMTEHAaHTOM 3a BPEMsS HALIEro
MPHUCYTCTBHS B TOCITUTAJIE, MBI BOCCTAHOBMIIM «post factumy, Korja yBUAENH Mo TEIEBU30PY, YTO €ro
B Mockse Harpaxnaan IIpe3uneHr.

[Ipu BOCCTaHOBIEHWH COOBITUH B pasroBope C HAYAILHUKOM TPaBMATOJIOTHYECKOTO
oT/ieneHusT ObIJIO BBIABIICHO cienyromiee. [Ipy eXeTHEBHOM OCMOTPE WM PaHEHOro oduiepa
poBepsuioch (popMUpOBaHHE COCTOSHUS JJIsl aMIyTallid. B ofMH M3 00XO0J0B INpH OIIYIBIBAHUA
apTepuil Ha JOABDKKAX CTOMN Bpady OOHAPYKWII UX ITyJIHCAIIMIO, YTO CBUIETEIHCTBOBAIIO O CHIOHTAHHOM
BOCCTaHOBJIGHHUHM apTEpPHaIbHOTO KPOBOCHAOXKEHHS CTON, OMEPTBEBIIMX B pE3yJbTaTe CYXOi
TFaHI'PEHBbl Ha IIOYBE TSDKENIOro orMopoxkeHus. [locie 3Toro Hadamoch IPOrPECCUBHOE OXKUBJICHUE
MepTBOI TKaHHM cToll. HadanbHHK TpaBMAaTOJIOIMYECKOTrO OTAEICHHS He Mor He cebe, HE MHE
OOBSCHUTH (PAKT CIIOHTAHHOTO O)KUBIICHHSI OMEPTBEBIINX HOT. B ero aiurensHol BOCHHOW MPaKTHKE
TakuxX ciydaeB He Obuto. He ObuTo WX M y MeHs. Mexay TeM, CTaplivil JieTeHaHT ObLI MpH3HAH
TOJIHBIM JUTS TANBbHEHIeH CTPOeBOM CITYy>KOBI U BBINMCAH B BOMHCKYIO YacTh. 3a CBOM MOJBUT OH OBLI
IIpECTaBIIEH K 3BaHUIO «I'epoit Poccum».

besycnoBHO, cpeay CKENTUKOB, U B IIEPBYIO OYEPElb MEAUKOB, HAHJETCSI MHOIO OTPHLIAIOLINX
JNaHHBIA (QakT. M ecnu, B MEpBBIX CiIydasX, HAM CAMUM TPYJIHO ObLIO U3 IBYX (haKTOPOB JIedeOHOTo
BozzerictBua (Kesnsl Cuiibl 1 MonMTBa) BBIIEAUTH WMEHHO HCIENAIONIYI0 CHIIy MOJHUTBBL, TO
MOCIEAHUN ciTydail 0COOEHHO SIPKO CBUAETENHCTBOBAT 00 3TOM. M MBI Ti1yO0KO yOSKIEHBI B TOM, YTO
TNocrionp ycnblnan HaKM UCKpeHHHE MONMTBEI 382 PAHEHBIX MAJIbYUKOB U ITIOMOT UX BBI3JIOPOBIICHHIO,
a HEKOTOPBIX JAXKE U CIIac OT CMEPTH.

OBOCHOBAHMUE IIEPEXO/IA K HOBOHU JYXOBHOM
TIIAPAJIUTME

Copokun O.H.

Axademusi Hayuonanvrou 6ezonacrnocmu, Poccus, Canxkm-Ilemepbype

UenoBe4ecTBO — 3TO, IPEXkKIE Bcero EMUHCTBO, HO HE CTOIBKO HA MPHUHIIAIIE OUOIOTHYECKOT0
Bupna, ckonbko Ha enuHOM PotoBoii mporpaMMe, 1yXOBHON OCHOBE.

Wctopust paszsutus CooOliecTBa JIk0IeH MIaHeThl 3eMJIs 3TO HE TOJILKO MCTOpUYECcKas KaHBa
coObITHiHOrO MiaHa. CeromHs 3TO MPEXIE BCEro MCTOPUs (OPMHUPOBAHMS U Peau3allii HayIHBIX
MapajurM CTPATETMYECKOr0 W TAKTHYECKOTO IMJIAaHWPOBAHMS M MOJCIHPOBAHUS MPOIIECCOB Pa3BUTHS
pPa3IUYHON CTEICHW BAXXKHOCTH M PA3IMYHBIX KATErOpPHil CIOXKHOCTH PAa3yMHBIX JKMBBIX CHCTEM, a
TaKKe X JYXOBHOI'O Pa3BUTHS: KaK JMYHOCTH, OOIIECTBA TaK U COOOIIECTBA JIFOACH B ICIIOM.

Hayka nomxHa ObITh akcuoMaThyHOH. Ho BcCe ecTecTBEHHbIE HAyKH IIOCTPOCHBI Ha
M3MEPUTEIHLHON TEXHOJOTHH TO3HAHWS, YTO YacTO HE MPUBHOCUT IOHMMAaHHUS B CHCTEMY 3HAHUSL
Bropas cropona mo3HaBaTenbHOIO IMpollecca B HaAyKe, TO, YeM IMO-CYTH 3aHUMAETCSl TEOPHs, KOTOpast
TIOMUMO H3MEPHUTEIIBHON TEXHOJOTUM TO3HAHUS IOJDKHA CTPOHMTCS Ha CMBICIOBOM TEXHOJIOTHH
MMO3HAHMSI, YTO, K COXKAJICHHIO, MHOTHE BeKa CKPBIBAJIOCH OT OOJIBIIMHCTRA JIFoICH aaenTamu [1].

1 HeiictBue ectb mposiBienue [pupoast Bemeit (Axt TBopenus).
eiicTtBue — Bcerna BianmoneiicTue.

[elicTBue HECET CMBICI.
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2 CoObITHE — TPOU3BOHAS CyMMa JICHCTBHU.

JleiicTBrE IpOM3BOJHAS CyMMa aKTOB.

Ennnuna neticteust (S) — akT.

3 AKT — AKTyaIbHOCTb, T.€. IEHCTBUTEIBHOCTb.

JefcTBUTENBHOCTh TOPOKAAETCS JEHCTBUEM.

JeficTBUTENBHO JIUILb TO, YTO JEHCTBYET.

4 JelicTBue 3TO MPOSIBIICHUE, T.€. KHHETHKA.

JleiicTBre HeceT B ceOe nmoTeHnuio Bemy (MHQOPMALMOHHYIO ¥ SHEPTETHYECKYIO).

JelicTBre 3TO MpOsIBIIEHHE TICUXONOTUU B (pu3nku Bemiu.

5 JeiicTBre 3HaeT npoiuioe, HOpMUPYET HACTOSAIICE U ONPEneNsIeT OyayIiee.
JleiicTBHE eCTh CYTh JIFOOOr0 mpoiiecca, T.e. Marepuu. Ilepedpazupyem.
[eiicTBUE IPOLECCYANIBHO, T.€. MATEPUAIIBHO.

6 JleiicTBHE BhIpaxaer pabory.

JIBY>KeHHE ONKChIBAECT CBOOOIHOE TIepeMelICHUE.

JIBmkeHre ecTh MaTeMaThyeckas Mojaeiab — a0cTpakius. 00 B IeHCTBUTENBHOCTH BCE €CTh
B3aNMOJICHCTBHE.

7 JleiicTBHE HECET U3MEHECHMSI, pa3BUTHE, OO UMEET CMBICII.
JIBr>KeHHe He MEHsIeT cyTH Bereid, 60 He HeCeT CMBICIL.
JIBrDKeHuE ecTh MPOSIBICHUE CUITBI HHEPITUHU (MaccChl).

8 JeticTBrie MHOTOYHKITOHAIBHO.

JIBmxeHrne MOHO(YHKITHOHAIBHO.

JBr>KeHUE eCTh YaCTHBIN Cily4yal JIeHCTBUSL.

Bce i monokeHus ecth MOPOXKKHU 11 BXOXKAECHUS B CMBICIIOBYIO TEXHOJIOTHIO TTO3HAHUS.

[IpousBoas rHoceomoruveckuii cpe3 ucropuu pasputis CooliiectBa moneld or Axama Jio
HAIIMX JHEH, Mbl MOXKEM YETKO YBHJIETh AIXMMHIO IIpollecca JyXoBHOro (opmupoanus Homo
sapiens. 37ech amXWMHUSI 3TO CTPYKTypa Ipoliecca, KOTopas HaXOAWUTCS B JUHAMUKE Pa3BUTHS, B
MOCTOSIHHOM HM3MEHYMBOCTH JOMHMHAHTHI HOBHU3HBL. AJXHMHA TPOTHBOIOCTABISETCA «XUMHI,
W3yvaromieil B3auMOCBSI3U DIIEMEHTOB. ANXMMUS, KaK HayKa, KaK 4acTh MeTa(pH3WKH HcclienoBaia B
JIaNIeKOH JIPEBHOCTH BHYTPEHHIOIO CTPYKTYpY OTHX DJEMEHTOB, MOIU(PHUKAIMIO MpoleccoB. B
OCHOBaHMM H3Yy4aeMOro Ipolecca JSKUT KaTeropus «BeuHocTH» TpOsBICHHas Ha TMPUHIMIIE
ncuxodusnyeckoro xonmuzma (puc. 1) [3] uepes crpykrypy: Ilpoctpanctso — Madopmarust — Dueprust
— Bpewms, rue:

[IpocTpaHCTBO CyIIECTBYET HENIPEPHIBHO, IPOSIBICHO TUCKPETHO.

Bpewms cymecTByeT qUCKpETHO, TPOSIBICHO HEMPEPHIBHO.

[IpocTpancTBO TposiBNsiercss depe3 WH(OPMAIMOHHBIE CTPYKTYPHI (TOMOJOTHIO), a Bpems
MPOSIBJISIETCS.  TIOCPEJICTBOM  dHepreTruecknx Meramopdos. Otcioga MaTtepust ecTh IPOIIecc,
TBOPYECKHUH aKkT. ATprOyTOM MaTepuu SIBIISIETCS IeHiCTBHE.

Bcesikoe neiictBue ocHoBaHO Ha 3akoHax CHUMMETpHH, KOTOpbie (QOpMHUpYET TIIaBHBIA 3aKOH
Bcex Hawai, 3akon Orpannuenus. OrpanndeHue v ectb Hayaino bertus (Touku mim BeeneHHoi).

«Bcsikoe TIpoCTpaHCTBO BeAaeT CBOU TpaHUIB [3]: sBIEHUE, MPOSBICHHOE IIEHTPOOSKHON
cuiiol. 3aeck ecTh HH(GOpPMAILHS O TPOSBICHUN MOTeHIIManbHOro Co3HAaHUS — aTpUOYyTOM, KOTOPOTO
SIBJIAETCSI MHTYHIINA (co3epiianue) (puc. 2).

[IpocTpancTBEeHHYIO JIMCKPETHOCTh Ha MIPUHIINIIE «MaTpPEIIKN» MPOSIBIISIET
HEHTPOCTPEMUTENBHAS CHJIa, YTO 3aKIJIAJbIBACT YCIOBHS MHOTOCIOMHOCTH M MHOroMepHocTH. O0e
CHJTBI TIOpOXKIaroTest mHpopMmannonHoi Maccoit Orpanndennoro [IpoctpancTBa, rae Macca «Beskoi
Bemmy» ectb mHbopmarmonHas emkoctb. Ho, Orpanuuenue u ecth Omnpenencaue, «VMms BCSIKOI
Bemm». «Mmst CoOGcTBEHHOE» €CTh CBOJ HHIMBHIyalbHBIX XapakTepucTuk [3]. Tak, MMEHHO 3HaHUE
ocHOBHI 3akoHa CUMMeTpHiA 1aeT TOHUMaHue 3aMbicia [2].

JUTEPATYPA
1. COpOKI/IH O.H. (<YHI/IBepcaJ'H)HaH TICUXOJIOrM4Y€CKasA MaTpulla )KXMUBBIX CUCTEM), «IIcuxonoruueckas Martpuia
00BEMHOTO COSHaHI/IH», «ITcnxomoruueckas MaTpuia IMPOU3BOJHBIX JKHUBBIX CHCTEM), «IIcuxomornueckas

MaTpHlla TAPMOHHUU WX TICHXOJOrus Matepum» COOpPHUK HAyJYHBIX TPYAOB «DyHIaMEHTaJbHBIC MPOOIEMBI
€CTECTBO3HAHUSA M TeXHUKU» ToM 27, ctp. 388-451, C-116, 2004r.
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2. Copokun O.H. «Ilcuxomoruueckas Matpuna 3ambicnay, COOpHHK Hay4dHBIX TpyHAoB «DyHnaMeHTalbHbIE
MPOOJIEMBI €CTECTBO3HAHMS U TEXHUKI» ToM 28, cTp. 389-405, C-I10, 2004r.

3. Copoku O.H. «Marpuiia ncnxo(pu3M4ecKoro Xonm3ma TBopdectBa Marepum», COOpPHHK Hay4HBIX TPYIOB
«DyHIaMeHTaIbHBIE IPOOIEMBI €CTECTBO3HAHMS M TEXHUKI ToM 29, ctp. 342-385, C-I16, 2005r.

Puc. 1 IIcuxonornyeckas marpuua Ilcuxodusuyeckoro Xonusma
A\ 4 A\ 4
BosmoxHOCTB < [MorpebHOCTH 4> AxryanpHocTh  [¢ | HenpepsiBHOCTH
<> <> »|
A - T A~ T - __--"TA A
[ S - | Se - | S~ - |
' P ' PR S ' PP AL SN '
VY- T~ V4--~ Y\ Al /i Rty \ AN
TTorennus <> ConpsoxeHue <> Bous <> Ji|
> P <> > "
Y Y
Puc. 2 Hyc Anakcaropa unu xonorpontnoe Co3HaHue
:'P Bosmoxxnoctu — [TorpedbHOCTH AKTYyanpHOCTE - HenmpepsIBHOCTE 4-:
1 \ v’ ]
| \ ) :
: UnTynnus S Co3HaHue :
! !
: ,‘ \\\ :
g ITorenmusa — ConpspkeHue ,/ . Bomsa — JIyx [+

SHAYUMOCTD AYXOBHBIX AETEPMIHAHT B CTPYKTYPE
MUPOIIOHNMMAHHNWA HOBOU II1OXUN

[lleBuenko I'.II., Mapycenko E.A., lllesepaun K.H.

Hnemumyma 0yxoenozo pazeumust uenoeexa, Ykpauna. pedagogika@mail.ru

C HayaJioM TPEThEro ThICAYENIETHS YeJIOBEYECTBO BCTYIIIIO B HOBYIO ATIOXY CBOETO Pa3BUTHS,
KOTOpasi, TI0 MHEHWI0 MHOTHX HCCleloBaTened, MOXeT ObITh Ha3BaHa HWH(popMmaimoHHOH. Pesko
BO3POC HAYYHO-TEXHUYECKUI IOTEHIIMAJ, a BMECTE C HUM — U OMTACHOCTh TEXHOT'CHHBIX KaTtacTpod, u
3TO BO MHOI'OM CBS3aHO C TEM, YTO POCT HPABCTBEHHOI'O CO3HAHUS YEJIOBEYECTBA OTCTAET OT TEMIIOB
Hay4HO-TEXHUYECKOTO Pa3BUTHSI.

CMmena 3mox o0003HAYMIIA aKTyaJbHOCTh IPOOJIEMbI JTyXOBHO-HPABCTBEHHOTO COCTOSHUS
YEJIOBEYECTBA, KOTOPOE MO CBOEM 3HAYMMOCTM MOYXKET ChIIpaTh PELIAIOLIYI0 POJIb B JAJbHEHIIEM
pa3BuTHH TUIaHeThl. HoBeliie HayqHbIe OTKPBITUS B 00JIACTH TEOPETUYECKOM M MPUKIATHON (HUZHKU
koHma XX- nayana XXI BekoB (Teopus I'. [llunoBa — A. AkuMoBa), co3aHre Ha 3TOH OCHOBE HOBOIA
HAyYHOM TapajirMbl, CBUJICTECIBCTBYIOT O TpuopHTere WH(GOPMAIMOHHOIO Havaja HaJ
BEIIECTBEHHBIM, (PAKTUYECKH — O MPHOPUTETE U BEIYIIEH POIU JyXOBHOW KOMIOHEHTHI (AKHMOB A.
E., Humos I'. K., 1996).
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Ocnoswt Hosoti Hayunoti Ilapaouemol

CornacHO OCHOBHBIM TOJOKEHUSM HOBOW HAYYHOH MapaJurMbl, Ha XapakTep IUIaHEeTapHBIX
IIPOLIECCOB BIIMSIFOT HE TOJBKO U HE CTOJBKO JEHCTBUS YEIOBEKA, HO €II€ — U COBOKYITHOE MBIIIJICHUE
YelIoBeYeCTBa, TOT DHEProMH(OPMAIMOHHBIA (OH, KOTOPBI co3maercss mpu 3ToM. B psine
WCCIIEZIOBAHUN Y)K€ JIOKa3aHO, YTO TOJIOKUTENbHBIE MBICITH W 3MOILIMH, CJIOBAa MOJIUTBBI U JIIOOBH
OKa3bIBAIOT OJIarOTBOPHOE BIUSHHE HA YEIOBEKA, SIBIISIOTCS FApMOHU3ATOpaMH IpocTpaHcTBa. Kpome
TOr'0, OHM MOTYT OBITh 3apETUCTPUPOBAHBI IPU MOMOIIM METO/a Ta30pa3psIHON BU3yaIH3allH, YTO
oTpaxeHo B paborax mpodeccopa K. I'. KopoTrkoBa; B nccienoBaHuax cnenuanicToB MeauuHCKOMI
aKaJeMHUH JyXOBHOTO pa3BUTHSA (T. JIHEMpOIETPOBCK) a Takke B paboTaXx HEKOTOPHIX aMEPUKAHCKUX
aBTopoB. C Jpyroii CTOpoHBI, CyMOYpHOE HYEIOBEYECKOE MBIIUICHHE, 10 JaHHBIM Tpod. A.
JmutpueBa, HaKarJIuBaeTcs B MPOCTPAHCTBE 3€MIIM B BH/I€ XaOTUYECKOM SHEPTHH U MPH TOCTHKEHUH
KPUTHYECKOW BEIIMYMHBI MOXKET TIPOSBIISITHCS B BUJIC 3EMIICTPSICEHUI U APYTHX CTUXUHHBIX OCICTBUI.

Hcxonst u3 BBIIEU3IIOKEHHOTO, CTAHOBUTCS TIOHATHA HEOOXOAUMOCTH IITYOOKOTO OCO3HAHUS
CYIIHOCTH 4YEJIOBEKAa, LEIM €ro CylIleCTBOBAHMSA M MeECTa B MHpPE, 3HAYUMOCTh JYXOBHOI'O
BO3POXK/ICHUSI YEJIOBEUECTBa, (OPMHUPOBAHUS MHPOBO33PEHUSI HOBOW JIOXH, B KOTOPOM
MIPUOPUTETHBIE TTO3UINHN 3alMYT TyXOBHBIE JOMHHAHTHI. CerofHs JAyXOBHOCTh, JyXOBHasd KyJIbTypa
JIOJDKHBI OBITh OCMBICIICHBI Ha BbICcOYaiiieM ypoBHe 3HaHuii 0 UenoBeke, Kocmoce, Bcenennoit
(IIeuenko I'. I1., 2004).

Msl cunTaeM, 4To B KOHTEKCTE (HhOPMHUPOBAHUS MHUPOBO33PEHHS HOBOH 3MOXHM HEOOXOJMMO
CIOCOOCTBOBATh CONMKEHHUIO HAyKH W PEITUTHH, CBETCKOM M PEIUTHO3HOM JyXOBHOCTH,
MOMYJISIPU3AlUA  TIEPEIOBBIX HAy4YHBIX HWJCH, HACBIIIEHUIO HWH()OPMAIIMOHHOTO MPOCTPAHCTBA
MIO3UTHUBHBIM COJIEP’KAHUEM, TOBBIIIEHUIO KYJbTYPHOI'O YPOBHS IOAPACTAOLIEIO IOKOJIEHHUS U €ro
BOCIIMUTAHUIO B JyXe TYMaHHUCTHUYECKHX HJ€aIoB. DTH M MHOTHE APYyrue 3aJaud, Ha Hall B3TJISNA, B
COTPYIHUYECTBE CO BCEMHU IPOIPECCHBHBIMM HAyYHBIMU M KYyJbTYPHBIMH CHJIAMH IIPU3BaH peLIaTh
IIEPBBIN U €AUHCTBEHHBIN B YKpauHe IHCTUTYT yXOBHOI'O Pa3BUTHS YEIIOBEKA.
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