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OCTAVE AND GOLDEN RATIO RULE AND SYNCHRONIZATION OF STABLE
ENDOGENOUS BIORHYTHMS AS PRINCIPLES OF STRUCTURAL RESONANCE THERAPY

L.V. Khazina, Professor of Department of Recovery Medicine,
Head of Department of Neurology and Recovery Treatment
Institute of Professional Development of Federal Medical-Biological Agency (Moscow),
CJSC Medical Center in Kolomenskoye (Moscow), Russia

Abstract. The article deals with the octave and golden ratio rule and synchronization of stable endogenous bi-
orhythms as principles of structural resonance therapy.
Keywords: golden ratio rule, biorhythms, therapy, homeostasis, genotype.

The human being, at every stage of their development, feels to be an integral, harmonious and largely self-
sufficient whole, and it enables them as a microcosm to behave in the environment. Human development in religion,
philosophy, science and arts shows that it has always been directed to understanding the real world as something inte-
grated with the human nature. G. Selier, a scientist who formulated laws of human adaptive syndrome under the stress-
ful impact of the environment, has made a conclusion that reserves of the human organism depend on its ability to syn-
thesize, concentrate, distribute and use adaptive energy and underlie physical, psychic and moral health of the human.

C. Bernard (1878) formulated the law of homeostasis, which is the principle of existence of any living being —
any external impact is balanced and compensated for by internal adaptive mechanisms. It brings about self-preservation
and a certain optimal stability of the internal environment.

It means that life functions should be properly arranged and coordinated in time and, which is more important,
coordination modes should change along with changes in the environment. Absence of both coordination and its ability
to change adequately makes life in the variable environment impossible.

A developmental program predefined by phylogeny is imprinted in the genotype. In the narrower sense, the
genotype is the whole of all genes in the organism localized in chromosomes. The phenotype results from expression of
the genotype in the course of ontogeny under certain environmental conditions. In other words, the phenotype of each
individual is just a particular expression of its genotype as environmental factors interact.

In order to interact reciprocally and continually with external synchronizers, temporal events are integrated in
biological systems through ‘chronomes’ (F. Halberg, 1959-1996 as quoted by F.I. Komarov and S.I. Rapoport, 2000)
which are genetically predefined and evolutionarily developed structures. They naturally support rhythms of different
frequencies, which determine adaptive responses of the organism.

Complexity of any system increases with hierarchy of rhythm cascades, each having individual structural char-
acteristics. Structural transitions from one rhythm cascade to another occur discreetly in bifurcation points, or singular
zones, defined as transformation-crisis zones or structural resonance zones. One of the basic rhythm principles of the
reality is the octave principle. It means that structures are formed in groups on even frequencies, beginning with the
frequency which characterizes a particular group (M.A. Marutaev calls it a qualitative symmetry). This periodicity is
peculiar to any matter and is discovered with growing knowledge of the environment, for example, Mendeleev’s table
or the universal genetic binary code of S.V. Petukhov.

Information about structural characteristics of the living matter is stored by the morphogenetic field reflecting
(Gerlovin 1990) the fundamental code of the Universe recorded with electromagnetic symbols on the gravitational me-
dium. This code manifests, in particular, in coefficients of the golden ratio (already known by Euclid in the 3™ century
B.C. and found anew by Fibonacci in the 12" century) and in binary distribution (division or multiplication by 2).

All living systems are known to be dissipative and thermodynamically unbalanced and likely to lose their orig-
inal energy. They retain one of many possible stable states thanks to optimal functions of the regulating system of the
biosynthetic apparatus. So we may expect that the moving front of the auto-wave information fragment of the morpho-
genetic field completes its cycle within the time period sufficient to synthesize substrates required by the embryo to
develop. Consequently, spatial vectors of the morphogenetic field, after its full cycle, meet now other structures of the
embryo with newly formed triggers, and this leads to further progressive development.

Frequencies of biorhythmic processes in the human organisms have been studied, and constants systemized,
for many years by Professor I.L. Blinkov. His colleagues from the Department of Pharmacology and Pharmacokinetics,
Moscow Sechenov Medical Academy, have researched therapeutic effects of new medication on the human organism.
They studied basal rhythms of unstriped muscles in hollow organs, bronchi and digestive tract, in both health and dis-
ease. These muscles have structural and functional specifics, i.e. spontaneous biopotential activity (SBA). The SBA of
plain muscles results from myosyncytial cells, which are present in them and able to generate spontaneous cyclic elec-
trotonic or ephaptic excitation. Excitation spreads in the muscle through specific contacts, nexuses, between plasmatic
membranes of the adjacent myocells. These low-ohm contacts electrotonically distribute depolarization from excited
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cells to adjacent ones. As soon as local currents flowing through the nexus depolarize the membrane until it reaches the
threshold value, an action potential arises and excites other cells connected electrotonically. Therefore, electric activity
spreads throughout the muscles, and it functions as a single unit almost synchronously reproducing action of its pace-
maker.

Potential as functional characteristic of a specific system is determined by the vector value of field gradient in
the specified point of the space relative to the reference point. The notion of vector is used in many natural sciences.
The vector is force, speed, acceleration, momentum; the notion of vector underlies study of electric and electromagnetic
interaction in nature and space.

Biopotentials of natural biorhythms are integral modulated signals where carrier frequencies are high-
frequency elements, with the envelopes formed by slow processes.

SBA-to-potential / voltage curves have shown clear cycles, with maximal periods being relatively stable and
equal to 93 sec. The frequency is 0.01075 = chronome = stable information fragment (see figure 1).

Fig. 1. Stable information fragment (health ‘ideal’ in basal conditions)

SBA specifics of hollow organs:

a. symmetry of negative and positive phases,

b. numerical relations of frequencies are hierarchically (in ascendance) organized with 2-to-1 ratio (the oc-
tave),

c. regardless of the gender, age, nationality, healthy organs have a constant (standard) SBA values if meas-
ured in a quiescent state.

Structural rhythm cascades with 2° to 22! frequency duplications of electromagnetic characteristics on the basal
structural level of the human body coincide in their magnitude with basal frequency values of spontaneous bioelectric
activity of the brain, gastrointestinal organs, bronchial tubes, contracting muscles, arterioles and capillaries, stimulated
peripheral nerves, pacemakers of both sino-auricular type and atrio-ventricular type, nodes of cardiac automatism as
obtained in special clinical experiments by different researchers.

Since functional properties of a certain final hierarchical level of the rhythm cascade fully correlate with the
basal element of 0.01075 Hz (chronome) under the octave and golden ratio rules, it is of high interest that the chronome
frequency value of 0.01075 Hz obtained in the original research by I.L. Blinkov (Blinkov 1996, 1998) almost ideally
corresponds to the constant offered by N.N. Sazeeva and equal to 1420 MHz (fluctuation frequency of the atomic hy-
drogen). This is the 38" octave of 0.01033 Hz if we count from the integral pacemaker, i.e. the value of 0.01075 Hz
obtained experimentally, delta being less than 4 %. This is a microwave range. Some researches show that fluctuation
frequency of the atomic hydrogen coincides with fluctuation frequency of the DNA. The atomic hydrogen as a funda-
mental element of any matter is a universal driving oscillator of the known Cosmos (Sazeeva, 2000).

Table 1 shows regularities found in multiplicity of SBA periods (or frequencies) in organs to each other and
the period of information fragment.

We used a specially designed biological potentiometer with narrow-band filters (0.005 -0.4 Hz) to detect a
range of standard SBAs for hollow organs (gastrointestinal tract and bronchi). SBA measurements are 0.043 Hz for the
stomach (period of 22.26 sec), 0.0645 Hz for the descending colon and the rectum (period of 15.5 sec), 0.086 Hz for the
transverse colon (period of 11.63 sec), 0.129 Hz for the ascending colon (period of 7.75 sec), 0.172 Hz for the bile cyst
and the bronchial tree (period of 5.81 sec), 0.258 Hz for the small intestine (period of 3.876 sec).

The fundamental link between the information fragment location and SBAs of the organs is the period value
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which corresponds to the formation rhythm of reduced NADH+H" in (phylogenically very ancient) anaerobic glycoly-
sis, i.e. 0.0215 Hz (Winfrie, 1990).

Correlation of reduced and oxidized NAD forms is dependent on regulation of ATP synthesis, which deter-
mines energetic viability of cells and the organism as a whole.

Energy metabolism in the cells of heterotrophs has three interconnected ways to go — glycolysis, Krebs’ cycle
and hexose monophosphate shunt (HMS). The primary product is glucose-6-phosphate.

Glycolytic anaerobic catabolic cytoplasmic cycle goes in every cell, regardless of whether they live in anaero-
bic or aerobic conditions. Energy output of 1 oxidized glucose molecule includes piruvate, NADH+H" and ATP, two
molecules each. The resulting piruvate is reduced with nicotinamide adenine dinucleotide (NADH™+H") to lactate
which transforms into homeostasis system. Under these conditions, glycolysis is the only way to obtain energy for ATP
synthesis from ADP and inorganic phosphate.

Krebs’ cycle (tricarbonic acid cycle) and oxidative phosphorylation, which largely synthesize ATP in mito-
chondria, are aerobic processes. Reductive equivalents — 2 HAJTH+H"+ synthesized in glycolysis — are transferred to
mitochondria. Mitochondrial citric acid cycle includes complete breakage (oxidizing) of all carbon atoms to CO2, sim-
ultaneous with oxidizing of piruvate, fatty acids and products of amino acid splits. Hydrogen molecules connected with
the carbohydrate substrates are transferred by carrying agents of the NAD system.

Hexose monophosphate pathway (HMP) is an oxidizing metabolic process in the cytoplasm resulting in receipt
by the cell of the two substances critical for biosynthetic processes:

1. NADPH*+H" (nicotinamide adenine dinucleotide phosphate) required for biosynthesis of fatty acids and
steroid hormones and activation of adrenalin and thyroxine;

2. Ribose-5-phosphate, which is a precursor on biosynthesis of nucleotides, structural components of RNA
and DNA.

If, following changes in environmental conditions, the cell increases energy requirements the cytoplasm is the
first to respond. Activation of cytoplasmic energy generators leads to changes in the standard NAD*/ NADH'+H" ratio
immediately followed by activation of glycolysis, tricarbon acid cycle and respiratory chain. Increase in the cell biosyn-
thetic requirements is accompanied with decrease in concentration of reduced NADP™ in the cytoplasm. This leads to
readjustment of NADP*- and NADPH"-related processes and HMP reinforcement. If the end products of synthesis are
not required, intermediate HMS substances are involved back into glycolysis and then further into the citric acid cycle
and the respiratory chain.

Therefore, any energy balance in biological systems is based on hydrogen transfer in the organism (Laborit,
1961). The atomic hydrogen consists of 1 proton and 1 electron. If 1 proton captures 2 electrons in the orbit, this is H-
hydrid ion. If an additional proton is transferred to water, H,O * H" (hydronium ion) is formed.

Energy transformations in different cells carrying out species-specific functions have a significant difference in
providing biochemical reactions with ferments.

1. Glycolysis + pentose cycle. This cell type is better provided with ferments of the pentose pathway; phos-
phorylation goes in glycolysis; Krebs’ cycle is absent or almost inactive. The system of this type is characterized
through a specific physiological behaviour — it is not very sensitive to anoxia. In other words, environmental impacts
causing activation of the mitochondrial chain do not change its autorhythmic actions. This type includes plain muscles
of the gastrointestinal tract, bronchi, sino-auricular type and atrio-ventricular pacemakers, a part of neuroglia (astro-
cytes), glandular tissues, ductless glands and erythrocytes.

2. Glycolysis followed by Krebs’ cycle. This sell type functions as releaser of energy in a form of movement
and warmth. These cells are present in cross-striped muscles, myocardiac fibres, plain muscles of many blood vessels,
and neurons. They perform three main functions — electrogenesis as functional expression of the ion exchange, secretion
of neurohormones, and RNA synthesis, a very complicated activity related to agitation and memory processes.

3. Balanced type. This type is characterized by harmonious correlation of ferments obtained through the both
metabolic processes. These cells include liver cells, leucocites, fibroblasts and a part of the neuroglia (oligodendroglia).

The hypothalamic centers and reticular formation correlate systemic and intersystemic processes of energy
homeostasis.

The cell nucleus synthesize NAD. Restoration thythm of NAD" in glycolysis is 0.0215 Hz. This is a constant
frequency for further transformation of glucose material substrates into ATP, which is the basic form for preservation of
any chemical energy in the cell to be used in integration with endoergic processes such as movement, transportation,
biosynthesis, and speech.

If protons are formed in the mitochondria under anaerobic conditions within Krebs’ cycle and respiratory
chain, they are released from the mitochondrial matrix into the intermembranous space and stored there creating the
proton gradient on the interior mitochondrial membrane and sharply decreasing the pH value.

Reversed movement of the protons accumulated in these structures is effected through specific channels with

the help of ATP synthase providing energy for ATP formation and its entrance into the cytoplasm in exchange for ADP.

In anaerobic conditions, glycolysis, with glucose broken down to piruvate, results in accumulation of

NAD*H+H" and pH decrease in the cytosol to the level of glycolysis substrate. It stimulates restoration of piruvate to
lactate with simultaneous oxidation of NAD*H+H" to NAD".

A cyclic character of these processes is indicated by changes in UV fluorescence, which are conditional on
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prevalence of either oxidized or reduced NAD forms (reduced forms fluoresce).

Genetically predefined mechanisms of the cells include autorhythmic self-regulation of anabolic, or structural,
processes and catabolic, or functional, processes. Systemic reorganization of the cells into higher states in terms of
functions and energy occurs through a symmetrical octave transformation of 0.0215 Hz basal rhythm cascade with 1:2
ratio (binary correction) or 1:3 ratio (triple correction). This transformation occurs hierarchically under the golden ra-
tion rule and has a nature of mathematical identity, i.e. they retain qualitative properties in terms of energy and harmon-
ic properties in terms of their phenomenology. At the same time, each functional system automatically retains its self-
regulating rhythm. The integral pacemaker of energy transformation is an interval of 0.01075 Hz with a period of 93 sec
for cells of any functional groups. A rhythm with a period of 930 sec (15.5 min), i.e. an adaptive period, is a period of
autorhythmic matching when energy performance of functional systems harmonize in cyclic life processes.

The octave has a unique property to hide the lower sound in the diad. It means that the frequency of a lower
rhythm match the frequency of a higher rhythm, with no deviations detectable. It is but logical that a total absence of
deviations means rhythm harmonization into unison, a functional and harmonious unity (Kholopov, 1988).

A mathematical octave is a numerical expression of W1 to W2 ratio:

WIL:W2=1:2.
A musical octave is the same as in mathematics, with f1 nad f2 being frequencies of two cyclic processes:
fl:f2 =1:2

A biological octave is temporal synchronization of bioenergy performance in the functional systems, which
have different frequencies and hierarchy levels. The basal frequency is 0.0215 Hz (glycolysis frequency) that match the
rhythm of NAD H+H" reduction in anaerobic glycolysis.

Correlation and interdependence of each element within an integral system of the organism — from metabolism
to behavioural responses — reflect a holographic principle of its organisation. Dominant motivation, whether instinctive,
mental or emotional, causes excitation frequency / wave of a certain psychic and emotional character which spontane-
ously involves all structural and functional units — from cortical and subcortical receptors to peripheral receptors. These
are vertical octaves. Dominant excitation, i.e. reference frequency / wave, changes the state of nerve and humoral path-
ways and metabolism of the organism under the homeostasis laws. These are horizontal octaves (the integral pacemaker
of energy transformation is an interval of 0.01075 Hz with a period of 93 sec). A variety of excitators, especially rein-
forcing signals, address to those parts of the brain, which are excited with the dominant drive through the nerve and
humoral pathways. This is an object frequency / wave. Rhythmic activity of each cell or organ element involved reflects
results of its activity, an initial drive of this activity and a specific degree of satisfaction (transitional period of the popu-
lation rhythm equals 930.0 sec or 15.5 min or 0.258 hour); it is memorized as a semantic and emotional state and can be
recalled through associations with any of its features.

The abovementioned frequencies are related to the morpho-genetic field and, therefore, with tissue and organ
structures. They are relatively stable, but subordinate to external gravitational or electromagnetic impact which plays a
role of a governing cosmic influence of evolutionary selection of self-sustained and regulated wave systems provided
that they resonate in singular zones.

Figure 2 shows a universal correlation of cosmic rhythms with biorhythms in the evolution, ontogeny and so-
cial populations. (See Appendix 1).
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Figure 2. Correlation between cosmic rhythms and biological rhythms in evolution, individual embryogeny and brain functions

Anyhow, the fundamental (integrating) field of the perfect vacuum, being always born anew, correlates its
frequency with fluctuations of the hydrogen atom. This field in the macrocosm determines gravitation (attraction) and
inertia (momentum), i.e. gravitation forces.

The same field in the microcosm manifests in a gravitation field interacting with an electromagnetic field, the
intermediary being a magnetic field, determining a mutual position of structural and functional unit in material objects,
with the balance between forces of attraction and forces of repulsion being stable and mobile at the same time, and car-
rying information about it (similar to morpho-genetic or regenerating field in living beings).

As shown by Belintsev 1991; Bauer 1935; Faidysh 1993; Shmalhausen 1964, any living being, from the im-
pregnated ovum stage, induces a self-sustained information and energy related wave process (solitone) which
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rhythmically changes the field and electromagnetic structure of the external adjacent space and serves as a pacemaker
for self-organization of tissues and organs.

The smaller any structure of the organism is, the higher is a frequency of the external driving oscillator it reso-
nates at (microwaves — DNA, UV — immunoglobulin). As dimensions of the object grow, it resonates at a lower fre-
quency (having a longer period).

As in radioelectronics, the lowest frequency, i.e. frequency with the longest period, becomes the basal frequen-
cy through successive division of the high driving frequency by 2 and 3. Therefore, the integral pacemaker becomes a
basic octave. Frequencies higher than the basic octave, i.e. with a shorter period, determine morphology of every suc-
cessive organizational level. Frequencies lower than the basic octave, i.e. with a longer period, determine interaction
(functional coordination) between these levels (organs, cells, etc.) and the entire organisms, groups and populations.

“Mind, brain and body makes a man. He is able to understand the universe, work for the good of others, plan
scientific research, be happy or desperate and even understand himself. The man cannot be divided into components.
No doubt, mind and brain function normally as an integral whole” (W. Penfield, 1975). The next ontogeny phase begins
with the first breath of the new-born baby, which is started by excitation of the stem respiratory centre caused by an
increased measure of carbon dioxide in the blood after the umbilical cord is cut and by a cascade of external afferent
inputs. In their first days, the child is very resistant to anoxia, but mitochondria in their neurons grow fast, and it im-
proves neural and humoral interaction of the functional systems, both vertically and horizontally. The child learns how
to coordinate complex behavioural responses with movements, sphincter action, breathing and speech. The child is tra-
ditionally thought to learn 80 % of information about the real world within the first 5 years. Positive information is im-
printed in the memory as energy-stable states, i.e. matching by their octaves, negative information — as unstable or low-
stable states, i.e. de-synchronization or de-matching. Thinking is a continuous interaction of analytical systems. Seman-
tic algorithms for various situations are developed before the age of 30. To understand, or to conceive, means to include
a meaningful expression into the whole of facts reinforced by the daily routine and, finally, to coordinate it with the
formal logic. This is a function of the mind. One of the subcortical structures, the visceral brain, stores algorithms of the
native behaviour; this is a genetic memory. The form constancy mechanism (Raushenbach, 1980) which is used by the
mind to perceive and reflect the reality almost simultaneously goes through possible variants of coordination between
cortical and subcortical algorithms, which are formed under the influence of experience, trainings, habits and education.
Then it selects that variant which matches its energy properties, specifics of the brain and intellect. Natural individual
characteristics of a human being manifest in a better development of some analytical systems, such as sight, capacity of
the visual memory, perfect ear, sense of smell, mobility, stamina, quickness of response and movement coordination.
Intellectual development is closely related to development of oral, mathematical, poetic and administrative competenc-
es, invention, research, etc.

Combinations of larger brain structures prevail over the others; they are determined genetically. Personal abili-
ties are determined by an individual quantitative organization of the brain centers (Saveliev, 1960).

A normal structure and function of basal frequencies maintain stationary and dynamical integrity of the system;
their modifications enable the organism to perform any variety of operations. Distortion of basal frequencies is accom-
panied with or followed by any pathological process.

Universal efficiency of the new information technology called structural resonance therapy, or SRT, (either of
electric contact or electromagnetic non-contact type) lies with use of certain evolutionary significant frequencies of all
basic rhythm cascades as the envelope frequency, and use of frequencies obtained with coefficients of 2 or 3 (three im-
pulses to the positive phase of the signal, three impulses to the negative phase) or addressed to a certain structural level
of the organism as the carrier frequency.

By involving singular zones of chronomes, pacemakers and oscillators, structural resonance therapy causes os-
cillations both in normal or evolutionary expedient, “health” structures and pathologically changed structures, irrespec-
tive of particular etiology and pathogenesis. Normal structures with the symmetric magnetic moment remain on their
place, and pathological structures with magnetic asymmetry are removed.

SRT introduction into clinical practice through Rematera, Rekelsi or Radomys devices has brought about ex-
pected positive results in treatment and rehabilitation of various pathologies, regardless of its activity, case severity, and
concominant diseases, with no clinical side effects detected.
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Table 1
SBA structural resonance frequencies and structural levels of morphogenetic code
Frequency Frequency parameters of structural levels Structural level “Mirror” Physiological
duplications (basal rhythms) biorhythms of the importance
of the initial (formation — morpho-genetic field) brain (functional
structural control of
level —octave cooperative
numbers events in the
organism)
Row 1 Row 2
21
2% 2097152 45088.768 67633.152 Subcellular
20
2 (1048576) 22544.384 33816.576 Cellular
19 11272.192 16908.288 Optimum
2 (524288) microcirculation
18 icroci i
27 262144) 5636.096 8454.144 Microcirculation,
5 small bronchial
2 (131072 2818.048 4227.072 tubes
16
2" (65526) 1409.024 2113.536
15 i
27 (32768) 704.512 1056.768 \ Indifferent
g 14 (16384) 352.256 528.384 Cross-striped
2 5100 176.128 | Destabilization 264.192 muscles Destabilization
( ) (pain input) y-rhythm (M and (pain input)
2" 204) 44.032 66.048 30-170-500 Hz ™ zjert cortical de-
m synchronization
2 (1024) 22.016 33.024
29 512 11.008 16.152 B-rhythm (M and | Adequate cortical
(512) H cholinergic) activity
14 35 Hz
8 5.504 8.256 > a-rhythm Calm wakefulness
2 (256) 1 8- 13 Hz (hypothalamus)
7 2.752 4.128 General
2
(128) I O-rhythm sympathetic tone
4—-7Hz (hippocampus)
7 2.752 4.128 General
2
(128) sympathetic tone
(hippocampus)
6 1.376 2.064 Soft sympathetic
2 (64) A d-rhythm tone
23 0.688 1.032 0.5-4Hz
(2 a-v node s-a node Nodes of cardiac
24 0.344 0.516 automatism Sedative
(16) spasmolytic
3 0.172 0.258
2
®) Gall Small
bladder and intestine Bronchi and Z ( -thythm
bronchial gastro— intestinal 0.08 - 0.5 Hz
tubes tract
2 0.086 0.129
2
“) segmented ascending }
intestine colon
2! g 0.043 0.0645
@ Stomach descending T 1= thythm
colon 70.017-0.091 Hz
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Table 1 (continued)

Frequency Frequency parameters of structural levels Structural level “Mirror” Physiological
duplications (basal rhythms) biorhythms of the importance
of the initial (formation — morpho-genetic field) brain (functional

structural control of
level — octave cooperative
numbers events in the
organism)
Row 1 Row 2
20 =) 0.0215 Initial (basal) 0.03225 NAD" reduction
structural rhythm in
level anaerobic
glycolysis
Basic x2 basic x3 additional Integrated
coefficient of ~ ~ Stable information Y-rhythm pacemaker
morpho- 0.01075 Hz-frequency fragment
genesis (period=1/0.01075=93.0sec)
Transit ratio to population rhythm periods x10
Adaptive zone
930 sec (potential to
Basic 15.5 min respond)
coefficients of / \ 0.258 hour
population
regulation x2 x3
20 0.516 hour 0.774 hour Basic regulation E Activity period of
level rhythm creative links
2! 1.032 1.548
52 2.064 hours 3.096
23 4.128 6.192
24 8.256 12.384
25 16.512 24.768
Activity of cell
26 33.024 hours 49.536 hours A
(=1.38 days) (=2.07 days) pop
27 2.76 days 4.14 days
28 5.52 8.28
29 11.04 16.56
210 22.08 33.12
21 44.16 (1.5 months) 66.24 (2.2 months)
212 88.32 (2.9 months) 132.48 (4.4 months) Seasonal
NE 176.64 (5.9 months) 264.96 (8.8 months) rcelfrrggf:zfggfsgj
214 353.28 days 529.92 days
(=0.97 year) (=1.45 year)
215 1.935 years 2.9 years
16912.38 hours 25346.71 hours
16 3.87 5.8 .. .
2 33824.75 hours 50693.43 hours Acmg/lrtg]u(;)fss/o el
217 7.74 11.6 communities
67649.50 hours 101386.85 hours
218 15.48 23.2
219 30.95 46.4
220 61.9 92.8
22 123.8 185.6
222 247.6 years 371.2 years
Duplications of Row 1 Row 2 Levels of population rhythms
the basic (functional regulation)
regulation level
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3AKOH OKTABBI M 30JI0TOT'O CEYEHMSI B CHHXPOHM3AIINA CTABWJIbHBIX
SHIAOI'EHHBIX BUOPUTMOB KAK OCHOBA CTPYKTYPHO-PE3OHAHCHOU TEPAIITUN

JI.B. Xa3uHa, mpodeccop kadeapsl BOCCTAHOBUTEIHHON MEINIIHHEI,
3aBejIyolas OT/eJICHUEM HEBPOJIOTHH M BOCCTAHOBHUTEIILHOTO JICUSHHUS
WucturyT noeeimenus kpanudpukammu @MBA Pocenu (Mocksa),
3A0 «MenunuHckwuii ieHTp B Komomenckom» (Mocksa), Poccust

Armomlmuﬂ. B oannoii cmamve paccmampueaemcsi 3adKOH OKmaewvl U 30710mMoco Ce4eHusl 6 CUHXPOHU3IAyuu

CMAadUNILHBIX IHOO2EHHBIX 6u0pumM06 KakK oCHoeda cmpykmypno-pewHchyoﬁ mepanuu.
Knrouesvlte cnoea: 3axon 3010mozo Ce4eHuA, 6u0pumel, mepanus, comeocmas, 2eEHOmMun.
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CTPYKTYPHO-PE3OHAHCHAS TEPAIIUSA 1 OKTABA B UEPAPXUYECKOM
B3AVMMO/IECTBUU ®YHKIIMOHAJIBHBIX CHCTEM OPTAHU3MA YEJIOBEKA

JI.B. Xa3una, npogeccop kadepbl BOCCTAHOBUTEIHHOW METUIINHEI,
3aBeayIouas OTAEICHUEM HEBPOJIOIMU U BOCCTAHOBUTEIBHOIO JICUCHUS
Wucruryt noeeimenus kBanmoukanun @®PMBA Poceun (Mocksa),
3A0 «MIIK», Poccus

Annomayusn. I1o0sooumcs meopemuueckas 6a3a K MHO2OJNEMHEMY YCReUWHOMY NPAKMUYECKOMY NPUMEHEHUIO
HO8020 HANPAGIEHUs Quuomepanuy — CmpyKmypHO-pe30HAHCHOU 91eKMpOo-(KOHMAKMHO, YPE3KONCHO) U NeKmpomae-
HUMHOU (6€CKOHMAKMHO, NOCPEOCmMEOM UHOYKmMOpos) mepanuu. OnmuMaibHOCMb 6030€lCEUsL 3A6UCUM OM UCNO/Ib-
308aHUA HAYYHO OOKA3AHHLIX 3HAYEHUL I80TIOYUOHHO 0DOCHOBAHHBIX NEPUOOO08 OUOPUIMMOS U 3AKOHA 2APMOHUSUPYIO-
weti OKmaewl.

Kniouesvie cnosa: cmpykmypHo-pe30HaHCHAsL DIeKMPO- U dINEKMPOMASHUTNHASL MEPANUsL.

K. BepHapom chopmynupoBaH 3aKOH 0 roMeocTa3e — HE0OXOJUMOM YCIIOBHHU CYILECTBOBAaHHS JIIOOOTO opra-
HHU3Ma, TPH KOTOPOM BHEIIHHE BO3/CHCTBUS YPaBHOBEHIMBAIOTCS W KOMIIGHCHPYIOTCS BHYTPEHHUMH aJIallTUBHBIMU
MEXaHU3MaMH, YTO HMPUBOJAUT HE TOJHKO K CAMOCOXPAHEHUIO, HO M K W3BECTHOMY MOCTOSIHCTBY TapaMETPOB BHYTPEH-
Heii cpejibl Bcero xHuBOro. To, 4TO OpraHu3M «CYHTACTCS» C H3MEHEHHSMH OKPYIKAIOMIeH CPe/ibl U BHIHYKICHHO peard-
PYET Ha HUX, CBHJCTEILCTBYET, C OJHONU CTOPOHBI, O €ro aJaNTALUK K STOI cpele U 3aBUCUMOCTH OT Heé, ¢ Ipyroi — o
TOM, YTO B PE3yJbTaTe aJIATUBHBIX PEAKIUi MOPSIOK ero QyHKIMOHUPOBAHUS U CTPYKTYpHO-MOpdomorndeckas ue-
JIOCTHOCTh OCTAIOTCSI HEM3MEHHBIMH, AeT OCHOBAaHHE PACCMATPUBATH OPraHH3M KaK CHCTEMY HE TOJbKO MOJYMHCH-
HYI0, HO aBTOHOMHYIO U HE3aBHCUMYIO.

HpI/I 9TOM OYCBUIHO, YTO U 6I/IOXI/IMI/I‘-ICCKI/IG, u q)HSPIOJIOFPI‘IeCKI/Ie pC€aKkuru, paBHO KaK W BBICIIHC NICHUXUYC-
ckue (YHKIHMH )KUBOTHBIX M Y€JIOBEKa HEBO3MOXKHBI 0€3 U3BECTHOI yNOPSIOYEHHOCTH M COTJIACOBAHHOCTH €r0 BHYT-
PeHHUX (DYHKIMH BO BPEMEHHU.

[Iporpamma pa3BuTusi opraHu3Ma, o0ycJIOBJICHHas (HUIOreHEeTHUECKON UCTOpHEN pa3BUTHsI BUIIA, 3aKpeIlieHa
B reHorune. B Y3KOM CMBICJIC IO I'CHOTHUIIOM IMOHUMAIOT COBOKYIMTHOCTH BCEX I'CHOB OpraHnu3Ma, JOKaJIM30BaAHHBIX B
xpoMocoMax. DeHOTHN — pe3yabTaT peaau3alii TeHOTHUIIA B X0JIe OHTOTeHe3a IPH ONPeIeNIEHHBIX YCIOBUSIX BHELIHEH
cpenpl.

Boxkpyr *KHBOT0 OpraHu3Ma, HaYMHAs CO CTAJUHU OIUIOJOTBOPEHUS SIMIICKIIETKH, yISPKUBACTCS CTOMKUI aBTO-
BOJIHOBOU HMH(OPMAIIMOHHO-OHEPT€THYECKUN MPOIECC, PUTMUYECKH HU3MEHSIONINI MOJEeBYI0, B TOM YHCIE DIIEKTPO-
MarHUTHYIO CTPYKTYPY OJH3JIEKAIIEro K BHEIIHAM TPAHHUIIAM TeJla MPOCTPAHCTBA U CITYKAIUH BOJUTEIEM PUTMA s
CTPYKTYPHOH cCaMOOpTraHU3aIluH TKAaHEH U OPTaHOB.

Mopdorenernyeckoe nosie (MI'TI) B ¢pusndueckoM miIaHe ONMMUCHIBAETCS KaK BEKTOPHBIE DHEPIETHUECKHE OIS
B OIpeIeIEHHBIX POCTPAHCTBEHHBIX 30HAX AIMOPHOHA, Olpeesoure (IPOrHO3UPYOLIHeE, MIIAHUPYoLIKe) MOpQOoIIo-
THYECKOe Pa3BUTUE KOHKPETHBIX opraHoB. VimenHo MI'TI BbIcTymaeT Kak HOCUTEIb HHPOPMAIMU O CTPYKTYPHBIX HPH-
3HaKaX 0OBEKTOB KUBOW MAaTEPHH, OTPAKAIOMIHNX «PYHIAMEHTAIBHBIN KOJ BCEICHHOIY». IMOPHOTeHe3 — HEMPEPHIBHBIN
MPOIIECC, B KOTOPOM OJHO cOOBbITHE MOp(OreHe3a NepexouT B APYroe, KIeTKH MpOoNu(epUpyIOT, & UHAYKIIHOHHbIC 1
THCTOr€HETHYECKHE MPOIIECCHI 3aIllyCKaIOT Pa3BUTHE OPraHOB U TKaHe. MI3BeCTHO, YTO BCE JKHBBIC CUCTEMbI SIBISIOTCS
JMCCUNATHBHBIMK, HEPaBHOBECHBHIMH B TEPMOIMHAMHYECKOM IUIAHE, TEPSIOUIMMH HCXOJHO 3aJaHHYIO SHEPrHio, W
yJIEp)KUBAIOTCSL B OJTHOM N3 MHOKECTBA BO3MOXKHBIX YCTOHUYMBBIX COCTOSIHUM OJaroiapst OonTHManbHOMY (yHKIIMOHU-
POBaHMIO CUCTEMBI PETYISIMKM OMOCHHTETHYECKOTo anmnapata. [loaTomy cienyer okunarhb, 4To ABWKYIIMHA GPOHT HH-
¢dopmarronHoro ¢parmenTa aBroBosiHbl MI'TI mpoXoauT CBOM MOJHBIA IMKJI 32 MPOMENKYTOK BPEMEHH, JOCTATOYHBIN
JUISL CUHTE3a aKTYyaJIbHBIX JUIA Pa3BUTHS dSMOpHOHA cyOcTparoB. Benencreue atoro nocne nonHoro o6opora MITTI ero
MIPOCTPaHCTBEHHO-OPHEHTHPOBAHHBIE BEKTOPHI BCTPEHalOT (DaKTHUECKH YKE APYTHe CTPYKTYphl SMOpHOHA C BHOBB
00pa30BaHHBIMU TPUITEPAMH, YTO M IPUBOANT K JalibHEHIIEMY ITPOTPECCUBHOMY Pa3BUTHIO.

B mo6oMm oprane cTpykrypHO-¢yHKnHoHanbHasA exuHnna (COE) mpencraBiseT Bce CHCTEMHBIE OpTraHU3aIdN
OopraHu3Ma — KJICTOYHYIO, HEPBHYIO, COCYMCTYIO U JIp. Slpa COMaTHYECKUX KJIETOK MCHETHYECKH KBHITOTCHIIUAIBHBL.
OueBHIHOE OTIMYHE COCTOMT B (DYHKIIMOHAJIBHOM MEPEOpPHUEHTAIMN CIEIHATN3UPOBAHHBIX KIeTOK. CTPYKTYpHas u
(byHKIHOHATBHAS CHIeNU(HKA UX TeHETHYECKH ACTCPMUHUPOBAHA U ONpPE/EICHA CHHTE30M Pa3JIMUHbIX TPYII OCIIKOB.
UYem apeBHee B usiorenese (robOaibHOI SBOJIOIMHI JKU3HH) YPOBEHb BO3HUKHOBEHHS CIHELUATH3ALUHN 3THX KIETOK,
TeM MeJJICHHee oHM paboraroT. B mocnemytomem mporpecc HaOMIOAANCSs y OPraHU3MOB, YCKOPSBIIUX CBOW MeTa0o-
JIM3M U (GYHKIIMOHHPOBAHUE, a, CIIeI0BAaTEIIbHO, YaCTOTy «0a3abHOTr0» OMOPUTMA Ha BEJIMYMHBI, KPATHBIE MCXOJHBIM
KOCMHUYCCKUM pUTMaM. HpI/I OTOM Yy 6onee BBICOKO OpTaHU30BaHHBIX JKUBOTHBIX B IPUMHUTUBHBIX OpraHax ()Keny,uquo-
KUILIEYHBIH TpakTa, OPOHXOJIErouHas CHCTeMa, K0¥Ka) COXPaHUIMCh UCXOHBIE OMOPUTMBI, COOTBETCTBYIOIINE LEIOCT-
HBIM OpTraHM3MaM Hauajia dBOJIOIMOHHOTO psjia (OnoreHeTndeckuii 3akodH Mrojuiepa- ['exkens).

© Xasuna JI.B. / Khazina L.V., 2016
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BropuTMBI — 3TO SH/IOTEHHBIC, CIIOHTAaHHBIE, TEHETHYECKHU 3aIIPOrpaMMHUpPOBaHHbIC (3aKPEIICHHBIC YBOJIIOLHU-
eil) IIMKIMYEeCKH IMOBTOPSIONINECS MPOLECCHl XU3HEAEATEILHOCTH Ha YPOBHE CYOKJIETOUHBIX OpraHeil, KIETOYHOTO
yJa, ClIeNUaIN3UpOBaHHON TKAaHH, OpraHa, ()yHKIMOHAJbHBIX CHCTEM, 1IeJIOCTHOIO OpraHu3ma, nomyssinui. OCHOB-
HOM XapaKTepUCTUKOW JF000ro pUTMa SBISIOTCS €ro IepHoJ M 4acToTa - BEJIW4MHa, oOparHas repuony (dacrora =
1/mepuon).

Bronornyeckue puTMBI MOKHO HAOJIOJATh B OTAENBHBIX KIIETKAX, LENbIX OPraHu3Max Wid momyisuusx. s
OonbiMHCTBa pUTMOB, HaOmonaembix B [JHC nnu cucremax kpoBooOpalieHus M AbIXaHUs, XapaKTepHa OoJibIuasi nH-
JMBHIyallbHasi M3MEHYUBOCTb. /Ipyrue SHIOTEHHBIE PUTMBI, TaKHe KaK, HAlpUMEp, OBapHajbHBIA LUKI, MPOSBISIOT
Mallyl0 HHANBUIYaIbHYIO, HO 3HAYUTEIbHYIO MEKBHIOBYIO U3MEHYNBOCTh. OHM OXBATBHIBAIOT IIMPOKUN JHAIa30H Ie-
PHOMIOB: OT MHJUTHCEKYH 10 HECKOJIBKUX JIET:

1. PUTMBI BBICOKOM 9acTOTHL: OT XOJH CEKYHBI 10 30 MHH. (PUTMBI IPOTEKAIOT Ha MOJIEKYIISIPHOM YPOBHE,
nposBisrorest Ha D21, OKT', peructpupyrorces B AbIXaHUH, IEPUCTATBTHKE KAIIEYHUKA U JIP. ).

2. Putmbr cpenneit gactoThl (0T 30MUH. 110 284., BKJIIOYAs YIGTPaJAHaHHbIC U ITUPKAJHAHHBIC POIOJDKUTEIb-
HOCTBIO 110 204. 1 20-284. COOTBETCTBEHHO).

3. Mezoputmsl (MH(MpagHaHHBIE U LIUPKACETITAHHBIC POJODKUTEILHOCTBIO 28 4. 1 6 THEH COOTBETCTBEHHO).

4. Makpoput™msl ¢ iepuoaoM ot 20 aueit 1o 1 roga.

5. Merapurmsl ¢ nepuoznom 10 et u Gosee.

PuT™MBI € IEpHOIOM B HECKOJIBKO JIET M JICCSATWIETHI CBA3BIBAIOT ¢ BiaussHusMuU Jlynbl, ConHua, [anakrukn n
np. M3BectHo 6oree 100 OHOPUTMOB C IEPUOIOM OT JOJEH CEKYHJ IO COTCH JICT.

Bronornueckue puTMBI, COBIA/IAIONINE C TeOU3MIECKUMH PUTMAaMH, Ha3bIBAIOTCS alaNTHBHBIMH. B TeueHue
MUUIMOHOB JIET 9BOJIIOIMU TIPOUCXOIMIIA «IUTN(OBKA» BpeMEHHOW opraHu3anuu ouocucteM. [locTosiHHO aganTupysich
K MEHSIIOIINUMCS YCIOBHUSIM OKpY Kalollel cpeJibl, BMECTE C )KUBOW MaTepHel, CHHXPOHHO C €€ YCIIOKHSIOIMMCS pa3BU-
THEM COBEpIICHHEE M pa3HOOOpa3Hee CTAaHOBHINCH OnopuTMbl. Kaxmast kieTka 00aaeT KOHEIHBIMU BO3MOXHOCTSIMH
110 CHHTE3y ¥ MHUTO3Y, paboTasi B OKOJIOYaCOBOM PHTME, C HAIM4INEM pedparTepHbIX (a3 oTAbIXa U MOCTIEAYIOMEH aK-
TUBHM3aLUeH. BeaencTBiue CHHXpOHU3AMUY IO BIMSHHEM PETYJINPYIONHUX (PaKTOPOB HAOMIOAAIOTCS yXKE OKOJIOCYTOY-
HBIE PUTMBI KJIETOUHBIX HOMYIIALINH.

Crnenyer oOpaTUTh BHUMaHUE HAa HAIMYHE OKOJIOYACOBBIX PUTMOB KoneOanuii quamerpa CosHIIA, MEIKUX CO-
TPACCHNH 3eMHOH KOPBI, MEPIAHHS HEKOTOPBIX MYJIbCapOB.

JlBaXkIpl B CYTKH KOJIEOJIETCSl YpOBEHb MUPOBOI'O OKEaHa, YTO CONPOBOXKIAETCS JAeopManueil TBEpAOro Tena
3emMiu ¢ BCPTUKAJIBHBIM CMCIICHUEM 3eMHOM TIOBEPXHOCTU 10 SOCM, U3MCHCHHUCM CUJIbI TAXCCTH (Ha 9KBaTOpEC — OO0
0,25 mrai), konebaHUIMHU aTMOC(EPHOTO AaBICHHS.

CeKTOpHaﬂ CTPYKTYypa MECKIUIAHETHOTO MAarHuTHOI'O MOJIA PUTMUYECKHU MCHIACT CBOU XapaKTCPUCTUKHU (C e-
puomoM 5-8 mHE).

J1s1 MHTErpaabHOIO COrIacOBAHUS B OMONOTHYECKUX CHCTEMaX aKTYaJIbHBIX COOBITHH, IMEIOLINX BPEMEH-
HYIO NIPOTSKEHHOCTD, B LEISIX PEIUIPOKHOTO M IIOCIIEI0BATEIHHOTO B3aMMOJICHCTBHS ¢ BHEIIHUMH CHHXPOHHU3ATOPa-
MH HMEIOTCSI «XPOHOMBI» — T€HETHUECKH 3alPOrpaMMHpPOBAHHBIC M BBIPAOOTaHHBIE IBOJIONHMOHHO CTPYKTYPHI, CaMo-
MIPOM3BOJILHO TOJICPKUBAIOIINE PAa3HOUYACTOTHBIE PUTMBI, OTIPEEIIIONINE aJallTUBHbIE PEAKIMN OpPTaHU3Ma.

Bce 6noputmbl, TakuM 00pa3oM, CBA3aHBI C OMOCHHTETHYECKUMH BO3MOXKHOCTSIMU OpTraHU3Ma (TOPMOHBI, Me-
JUAaTOPEI, PEPMEHTHI, CyOCTpaTHl META0OIM3Ma, SHEPTHS).

W3y4yeHnto 4acTOTHBIX XapaKTePUCTHK OMOPUTMHYECKHX MPOLECCOB YEJIOBEUYECKOr0 OpraHu3Ma U CHCTEMaTH-
3anyeil KOHCTaHT ObliIa MOCBSIEHa MHOTOJIETHAA paboTa npodeccopa W.JI. brmakosa. Ha xadenpe dapmakomornn u
¢dapmakokuaeTnkn MMU mmM. CedeHoBa MPOM3BOIMIACE IKCIIEPTHAS OIEHKA JIEYeOHOro BO3JCHWCTBUS HOBBHIX (papma-
KOIIpenapaToB Ha OpTaHU3M deJoBeka. VccnenoBannchy 6a3uCHBIE PUTMBI TIIAKUX MBIIII] TOJIBIX OPTaHOB — OPOHXOB H
KETyJOYHO-KUIIETHOTO TPaKTa B HOPME U MATOJOTHH, MMEIONINX CTPYKTYPHYIO M (YHKIMOHAIBHYIO CIEHU(PHUKY —
HaJM4uve CroHTaHHOW OwmomnoteHnuanbHOW akTHBHOCTH (CBA). CBA Tagkux MBI MOJBIX OPraHOB O0YyCIOBIIEHA
HaJIMYMEM B UX CTPYKTYpe OCOOBIX MBIILICUHO-CHHIIUTHAIBHBIX KJIETOK, CIIOCOOHBIX T€HEPHUPOBATh CIIOHTAHHOE IMKJIIH-
YEeCKOe IJEKTPOTOHMUYECKOe WM 3danTuieckoe Bo30yxaeHue. Bo3OykaeHHe pacnpocTpaHseTcsl 110 MBIIIIE 4Yepes
0coOBI€ TUIOTHBIE KOHTAKThl — HEKCYChl MEXIy IUIa3MaTHUYECKMMH MeMOpaHaMH COCEIHHMX MBIIICUHBIX KiIeToK. Kak
TOJIBKO MECTHBIH TOK, IPOTEKAIOUIMH Yepe3 HEKCYC, ACHOIIPU3yeT MeMOpaHy A0 IIOPOrOBOTO YPOBHS, BOSHUKAET I10-
TEHIMaJ AeHCTBHUS, KOTOPHIA B CBOIO OYepe/lb BHI3BIBAET BO30YXK/ICHNE B IPYIHX, COSJMHEHHBIX HJIEKTPOTOHHYECKUMHU
KOHTaKTaMH KjeTkaxX. TakuM oOpa3oMm, 3JeKTpHYecKas akTMBHOCTb PACIpPOCTPAHSETCS M0 BCEH MBIMILE, M Ta BEAET
ce0st Kak eanHast GYHKIMOHATIbHAS SIUHUIA, TOYTH CHHXPOHHO BOCIPOHU3BOS pab0Ty CBOETO BOAUTENSI PUTMA.

[NoTennuan Kak XapakTepHCTHKA (YHKIOHATIHHOTO COCTOSIHUSI CHCTEMBI ONPEAEIACTCS BEINYNHON BEKTOpa
rpaareHTa (GU3UIECKOTo MO B 33JaHHON TOUKE IMPOCTPAHCTBA B CPABHEHUH ¢ APYyroi pedepentHoit Toukoi. [lonsTre
BEKTOPa, KaK M3BECTHO, JIGKUT B OCHOBE MHOTHX €CTECTBEHHBIX HayK. BEeKTOpOM SBISIOTCS chia, CKOPOCTh, yCKOpE-
HHE, MEXaHUYECKHH MOMEHT; Ha BEKTOpax IOCTPOCHO YYEHHE 00 INIECKTPHUECKOM M 3JIEKTPOMArHUTHOM B3aUMOJCH-
CTBUSIX.

EHOHOTCHHM&HLI €CTCCTBCHHBIX 6I/lOpI/lTMOB SABJIAOTCA UHTCTPAJIbHBIMU MOJYJIMPOBAHHBIMU CUTHAJIaMH, B KO-
TOPBIX HECYIIYIO COCTABIISIIOT BEICOKOYACTOTHBIE KOMITOHEHTBI, & OTHOAIOIIYI0 — MEJICHHBIE TTPOLIECCHI.

C momompio OmomoTeHnHanorpada CrHenuaaIbHOW KOHCTPYKLHUH C Y3KOIOJOCHBIMU (PHIBTpaMH AWMAa30HOB
0.005-0.4I't OBLT oTIpeneNeH CreKTp cTaHAapTHRIX 9acToT CBA psia moibIX OpraHoB — JKEIyAKa, TOJICTOW M TOHKOU
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kuniky, 6porxoB. CBA cocraBmsitoT s sxenyaka 0,043 T'u, mHucxopsmeit obomouHo u npsmoit kumiku — 0,0645 T,
obonouHo-nonepeynoit — 0,086 I'u, Bocxomsmeit — 0,129 I'y, sxemaHOro My3bIpst 1 OpoHxHansHOrO Aepesa — 0,172 I'n,
ToHkoro kumednuka — 0,258 T'u. Kpusslie 3aBucumoctn CBA 1o noteHuunany (HanpspkeHHI0) BO BpEMEHN 0OHAPYKUITU
CTPOTO BBIPAKEHHYIO LHUKIMYHOCTb, MAKCUMAJIBHBIA MEPHOA KOTOPOH COCTABISIET OTHOCUTENBHO MOCTOSHHYIO BEU-
gnHy B 93 cek, gactora 0,01075 — cTabmnsHBIN nHbOpMannoHHEIH GparMeHT — UD (putm churkTepa Oman, gactoTa
0,01075 T, orpaHWYeHHBIA OT (POHOBHIX «BHYTPEHHHX» HMIYJIHCOB NMadyKaMH BBICOKOAMIUIMTYIHBIX ITHKOB PHTMa
TOHKOTO Kumreynnka — gacrora 0,258 I'm, cm. cxemy 1).

Cxema 1. Cmabunvhvlii ungopmayuonnslii hpacmenm («uoeanbHasy Hopma 300poebsi 8 6A3aNbHbIX YCL0BUSIX)

Cneunduka CBA 1moJysIx opraHos:

a) CHMMETPUYHOCTb 110 OTPULATENILHOM U TI0JIOKHUTENBLHOM (ase;

0) YHMCIIOBBIEC OTHOIIIEHHUS YaCTOT BRICTPOCHBI ITO BO3paCTAIOIIeH (MepapXudecku) depe3 kodpdumuent 2:1- ok-
TaBa;

B) 3a(MKCHPOBAHHBIC y 3[IOPOBBIX JIIOJEH B CHOKOHHOM COCTOSHHH HE3aBHCHMO OT II0JIa, BO3pPACTa, HAIHO-
HaJIbHOCTH, IMEIOT CTAHIAPTHYIO (KOHCTAHTHYIO) BEJTHIHHY.

OOHapyXkeHHBIE 3aKOHOMEPHOCTH B KpaTHOCTH MK dactoTe CBA opranoB u nepnonos M@ otobpaxkeHsl Ha
cxeMe 2. OCHOBHBIM CBSI3YIOIINM 3BEHOM Mex1Iy MecToM pacronioxkeHns U@ u CBA opraHoB sBHJIAaCh BEIHMYHHA TIe-
pHOa, COOTBETCTBYIONIAs PUTMY O0Opa3oBaHMA BOCCTaHOBIEHHBIX ¢popM HAJIH+ B ycnoBusax rimukonusa (Quiorene-
TH4eckd oueHb ApeBHUX) - 0.0215T 1 (A.T. Winfree, 1990).

OnHaKo COOTHOIIEHHE BOCCTAHOBJIECHHBIX M OKUCICHHBIX GpopM HAJl nMeeT nmpsiMoe OTHOIICHUE K PEryJISIUN
cunreza AT®, onpeensoniell SHEPreTHIESCKYI0 KU3HECIIOCOOHOCTh U PabOTOCTIOCOOHOCTD KaX/I0W KICTKH B OT/ICIIb-
HOCTH U OPTaHU3Ma B LIEJIOM.

DHepreTH4ecKuil MeTaboIM3M B KJIETKaX reTepoTpodoB peaiu3yeTcs 0OBIYHO MO TPEM B3aUMOCBSI3aHHBIM ITy-
TAM: 4epe3 rmkonu3, 1ukn Kpebca u rexcozomonodochataeiii mynt (I'M®). HMcxomuplii MPOAYKT — TIHOK030-60-
tdocoar.

I'nukonn3 — aHaspoOHBIN KaTaboIMUeCKUH UTOIUIa3MAaTHYECKUI IUKII, TIPOTEKAIOLIUN BO BCEX KJIETKaX opra-
HHM3Ma HE3aBHCHMO OT TOTO, KUBYT OHM B aHA3POOHBIX MM a3POOHBIX YCIOBUSIX. DHEPreTHUECKHH BBIXO/ MIPU OKHUCIIe-
HUU | MOJIEKYJIBI TIFOKO3BI COCTABIISIET Mo 2 MoJekyisl nupysata, HAJTH+H', AT®. OGpa3zosapmmuiicst B mporecce
TJIMKOJIM3a TINPYBAT BOCCTAHABINBACTCS HUKOTHHAMHUManeHuHanayKieotraom (HAJTH *+H") mo nakrara, BBIICISIOLIC-
rocsi B KpPOBb. B 3THX yCIOBUSIX INTUKOJIN3 SIBISIETCS] €IMHCTBEHHBIM CIIOCOOOM TOJTy4EHUsI SHEpIruu Aisi cuHte3a ATD
n3 AJ1® u Heopranugeckoro docdara.

ks TpuKapOOHOBBIX KUCIOT M OKUCIUTENBEHOTO (OoCcOPUINPOBAHHS, B PE3YJIbTaTe KOTOPOTO CHHTE3HPYET-
csi ocHOBHOe KonnuecTtBO AT® B MUTOXOHApHSAX — adpoOHBIA mpouecc. BoccTaHOBHUTENbHBIE AKBUBAJIEHTH — 2
HAJJH"+H™+, cunTe3upyemble B MIMKOJIU3E — MIEPEHOCATCS MaJaTHBIM YEIHOKOM B MUTOXOHIPUH. B UTpaTHOM LHK-
Jie B MUTOXOHJIPHH B IIPOIIECCE OKUCIICHMS MUpyBarta (IPOJYyKTa PacIlelyIeHUs! TJIIOKO3bI B TIMKOJIN3E), dKUPHBIX KHC-
JIOT B BUJIE al[MJIKAPHUTHHA, allETHIBHBIX OCTATKOB (MIPOAYKTOB JIErpaalliii aMHHOKHCIIOT) IPOUCXOUT TOJHOE OKHC-
neHue Bcex aroMoB yriepoga no CO;, a MoneKyisl BOJOPOAA, CBSI3aHHBIE C YIIIEBOAHBIM CyOCTPaTOM, MEPEAIOTCS
neperocunkam cucteMbl HAJ — (h1aBonmpoTenHO-IUTOXPOM, 3aTEM HOHH3HUPYIOTCS (JIEKTPOH OTAEIAETCS OT MpPOTO-
Ha); TepeMeIasich Mo IEeNH MEePEHOCUYNKOB, 3JIEKTPOH, 00JIafaomuil SHepruei Bo30yXIeHHs, CTYIICHYaTo TEPSET ee.
Ota 3HEprus NCHOJIb3yeTcs A oOpa3oBaHUs TpeThel GocdaTHoil cBs3n AT m3 AI® n Heopranuueckoro docdara.
DJEKTPOH, JOCTUTHYB, HaKOHell, kuciopoaa O, SBISIOLIETOCS €ro akIEeNTopoM, o0pa3yeT Boay. [10TOK 311eKTpOHOB,
TaKUM 00pa3oM, CONPSDKEH C KOMIUIEKCAMH IBIXaTEIbHOW LeMM MEeMOpaH W MPOTOHHBIM rpaaueHToM. Ilpn kaxmom
MIEpeHOCe MPOTOHA Yepe3 MPOTOHHBIM KaHall B MAaTPUKC 3TH AKTHUBHBIC IIEHTPHI KAaTAIM3UPYIOT CTaJWUIHBINA MpoIecc
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cunre3a AT® u3 A/I® n nHeopranmueckoro ¢ocdara. LlerenanpapineHHbIH BBIOPOC NPOTOHOB M3 MAaTPUKCa OCYIIECTB-
JISICTCS BIIIANMMEA MUTOXOHIPUSIMH, MPEBpAIlas BHYTPSCHHIOI MEMOpaHy MUTOXOHIPUH B DJICKTPHYCCKHIA KOHJICHCA-
TOp — OTPHUIIATEIBHBINA CO CTOPOHBI MATPHUKCA M MOJIOKUTEIBHBIN CO CTOPOHBI MUTOILIA3MEI. Benmunna MeMOpaHHOTO
MOTEHIMAIa MOKET ocTUraTh 0,25 BOJBT U BBIICPKUBATH HanpsykeHUe ~ 300 KHIOBOJIBT /CAaHTUMETD.

OyHKIMOHANEHO MeTabomuueckoe cocrostaue (MC) MUTOXOHIpUE pasaenseTcs Ha 5 TumoB. Haubonee Bak-
HeiMH siBIsiFOTCE MC3, MC4, MC5. MC3 npuHATO Ha3bIBaTh aKTUBHBIM, B 3TOM COCTOSIHUM MUTOXOHJIpPHS aKTHBHO
MOTJIOMIAET KUCIIOPOJ, MPU 3TOM IIPOLECC OKHCIEHHS CONPSDKEH ¢ OCHOpUINPOBaHUEM, B MAaTPUKCE CYLIECTBEHHO
npeobnanaer okuciaenHas Gpopma HAJl; coctosiHue XapakTepHO ISl KJIETOK, HaXO/SIIMXCS B aKTHBHOU (hase AesTelb-
HOCTH — Tpeo0IIajaeT IIIMKOJIN3, IPOIOJDKEHHBIN koM Kpebca, kKo pHuIueHT T0Ie3HOTO NeHCTBUS YHEProo0pasy-
IOIIeH CHCTEMBI MPUOIDKAETCSI K MAaKCHMAITbHOMY; Ha YPOBHE OpraHM3Ma — BBICOKas akKTWBHOCTH. MC4 oTHOCHTCS K
COCTOSIHUIO ITOKOSI — B MHUTOXOHJPUH UMEETCSI CyOCTpaT AJIsl OKUCICHHUS B KUCIOpo, HO oTcyTcTByeT AlD, MUTOXOH-
JIpYsL TIEPEXOIUT Ha 0oJiee IKOHOMHBIA PEXUM padOTHI, IPH 3TOM CKOPOCTH TKAHEBOTO JBIXaHUS CHMU)KAETCS, KOHIICH-
tpamuss HAJIH' pactér, akTHBHPYIOTCSI TIPOIIECCHI CHHTe3a B TekcozoMoHodochatHoM (ITM®) mIyHTe HUTOILIA3MEI,
YTO COCOOCTBYET IpoIleccaM pereHepanuy KIeToK, a Ha YPOBHE OpraHm3Ma — IMOKoro U cHy. MC5 mMozenmpyeT rurmo-
KCHIO, KOTJIa B KJICTKE UMCIOTCS BCE HEOOXOIMMBIC WHTPEAUCHTHI, KPOME KUCIOpoJa. B 3THUX YCIOBHUSX MPOIECCHI
TPAHCIOPTA JCKTPOHOB IO JbIXaTEeIbHON Henu U (hochoprupoBaHue MPEKPAIIAIOTCS, a BCE JICMEHTBI IbIXaTeIbHON
LIEMM OKAa3bIBAIOTCS B MaKCHUMAaJIbHO BOCCTAHOBJIIEHHOM cocTosiHMH. [locieqHee cocTosiHEE OTpaXkaeT KpalHIo MaTo-
JIOTHIO W DHEPTOMPOAYLHUPYIOIIas cUCTeMa HE MOANAETCS PETYIUPOBAHHIO. AHAJIOTUYHAS CUTYallds BO3HHKAET B CO-
CTOSIHHH aIlolNTo3a- TeHETUYECKH 3alpOrpaMUPOBAaHHON THOENHN KIIETOK.

Taxum 00pazoM, B pe3ysibTaTe MPOTEKAIOLIMX SHEProoOPa3yIoIUX MPOIECCOB B PA3JIMUHBIX YUaCTKaX KICTKH
MPOUCXOIUT KOHICHTPHUPOBAHHUE PA3IMYHBIX BHIOB 3amacaeMoil »Hepruu. IIpocTpaHCTBO IHUTOIUIA3MBI BHIMIOJHSICT
POJb ENO U HAKOIUICHHS 3aIlacoB XUMHUYECKOW SHeprud B BUe MoJiekyn AT®, xinetodyHas 1 MHUTOXOHApPHAIIEHASL
MeMOpaHbI, TOTOOHO AJIEKTPHYECKIM KOHJEHCATOpaM, HaKaIUTMBAIOT SJEKTPHUYECKYI0 SHEPTHIO, a CONPSHKEHHBIE C
MeMOpaHOl BOJIHBIE PaCTBOPHI ABISIOTCS HAKOMUTEISIMA OCMOTHYECKOH 2HEpTruu. Bee BHIBI HaKalUIMBaeMOW SHEPTHH
PaBHOIICHHEI U B3aUMO3aMEHSICMEI.

I'M® — mporiecc OKHCIUTENBHOTO MPEBPAIICHHS TEKCO3 B MIEHTO3bI, B Pe3yIbTaTe Yero KIeTKa MOJIyJaeT J1Ba
KpaiiHe HeOOXOAUMBIX JJIsi OMOCHHTETHYECKUX POLIECCOB MPOIYKTA!

1) HAI®H+H" (HukoTHHaMHUIaJeHUHANHYKICOTUADOCPAT) HEOOXOMMM Ui OHOCHHTE3A KUPHBIX KHUCIIOT;
OH YYaCTBYET B BOCCTAHOBHTEIILHOM KapOOKCHIIMPOBAHWH MUPYBaTa B Majar, B Pe3yJbTaTe YEro PErecHepUPYIOT JH-
KapOOHOBBIC KHCIIOTHI IUKJIA IMMOHHOW KHUCJIOTHI; IPUHUMACT YYaCTHE B CHHTE3C U THAPOKCHIUPOBAHUU CTCPOUIOB H
THIPOKCUIINPOBAHUH MPEINICCTBEHHUKOB aJpeHANHA U THPOKCHHA, MTOCIIC Yer0 OHHU CTAHOBSITCS aKTUBHBIMU;

2) pub030-5-hocdaTt — MpeaIIeCTBEHHUK B OMOCHHTE3€ HYKJICOTHIOB: aJeHo3nHa (Makpodpra AT®, urparo-
IIETO KITIOYEBYIO POJIb B SHEPTrOoOOECIeYeHIH BCEX SHEPTO3aBUCHUMBIX MPOIECCOB KIIETKH), TyaHHHa (Makpodspra ['TO,
obecrnieunBaromero cuaTe3 Oenka Ha prdocomax), ypuauaa (Makpospra YT®, obecrieunBaromero CHHTE3 MoIHUcaxapu-
IIoB), uTo3MHA (Makpospra L{T®, ygacTBytomero B cuaTe3e GOCHOTUITHIOB).

Ecmm B CcBS3M ¢ M3MEHEHWSIMH BHEIIHWX YCIIOBHH B KJICTKE YBEIMYHMBACTCS SHEPTeTHUYECKUH 3ampoc, TO B
MIEPBYIO OYEpeh Ha 3TO pearnpyeT MUTOIUIa3Ma. BKIIToUeHNe TUTOIIa3MaTHYECKIX TeHEPaTOPOB YHEPTUN BEAET K U3-
MeHeHHIo ctangapTaoro cootHomenuss HAJT/ HATH™+H" B nuroruiasme. Ilocnennee OyaeT HEMEJIEHHO OTCIEKEHO
coorsercrByromumu HAJT™+ u HAJTH -3aBucumMbiMu (pepMEHTaMH, aKTHBHOCTb KOTOPBIX PETYJIUPYETCs JaHHBIMH KO-
(depMenTaMu. DTO NMPUBEAET K U3MEHEHHIO B IUTOMIa3Me MeTabonuToB rimkonusa u HAJIH*+H'. Tlponuiaemocts
BHYTPCHHEH MeMOpaHbl MUTOXOHJPUN JJIS 3TUX BEIIECTB OOECHEYUT OBICTPOE MOCTYIUICHHE TakoW WMH(OpPMAIUHU B
MATPHUKC, YTO TPUBEAET K YCKOPEHHIO IUKJIA TPUKAPOOHOBBIX KHCIOT M PabOTHI JBIXaTENbHOU Ienu. PocT OuocuHTe-
THYECKUX 3aMPOCOB KIETKH COTPOBOKAAETCS CHUKEHHEM KOHIIEHTPAIMU BOCCTaHOBIEHHON (popMel HAJID™ B muro-
miasme. Jto npuBelér K nepecrpoiike HAJ® ™+ u HAJIOH -3aBUCHMBIX IPOLECCOB M YCHUIICHHIO T€KCO30MOHO(OC-
¢atHOTO TIYHTA. IIpM HEBOCTPEOOBAaHHOCTH KOHEYHBIX MPOAYKTOB CHHTE3a MPOMEXyTodHbIe BemecTBa I M® mryHTa
MIpeBpamaioTcs B TIUIepaisaerua-3-gochaTt u Gppykro30-6-pochaT 1 BOBIEKAIOTCS B ININKOJIN3 U Jaliee B IUTPATHBII
LUK U IBIXaTEeIbHYIO 1etb ¢ o0pazoBanueM CO> U BOJBIL.

OHepreTndyeckue TNpeoOpa3oBaHMsA B KIETKAX pA3IHMYHBIX OPTaHOB, PEATU3YIONNX BHUIOCTICITU(PIICCKUE
(YHKINH, IMEIOT IPHHININAIBFHOE pa3Inyie B OCHAIICHNN OMOXMMUYECKUX PEaKIiid (hepMeHTaMU.

Hcnonp3yromuii 370T MexaHu3M - nimkon3 + [M® — tun kieTok nydiine cHaOXEH (epMeHTaMU ICHTO3HOTO
nyTH, GochoprmimpoBanue UAET B MMKoiu3e. K 3TOMy THUIY OTHOCATCS B YaCTHOCTH, TJIQJKHE MBIIIIBI XKETYJ0IHO-
KHIIIEYHOT'O TPaKTa, OPOHXOB, CHHOAYPHUKYJISIPHBIA U aTPUOBCHTPUKYJIAPHBIN MEHCMEKEphl, 4YacTh HEBPOIIIMHU (acTpo-
IIUTHI), )KEJIC3UCThIC TKAHH, )KEJe3bl BHYTPEHHEH CEKPELUU.

DPUTPOIUTHI, UCTIOJB3YIOIINE B JHEPTETHYCCKUX LENAX TuKoiu3 u [ M® myHT, 3aHUMarT 0c000€ MECTO.

I'mukonu3, nmpomomkeHHbIH nukiIoM Kpebca, xapakrepusyeTcs 0COOCHHO MOIIHBIM OCHAIICHHEM (epMEHTaMU
IUKIIOB TimKonm3a u Kpebea. Kietku ¢ 3tTim Tmom oOMeHa BO30YyKIalOTCS KaTEXOJIAMHUHAMH, OUY€Hb TYBCTBHTEIILHEI
K aHOKCHH, OCIHBI KHUPOBBIMU BKIIOYCHHUSMHA. Ha MO0 3TOro THIA BBHIMaAaeT (QYHKIHS OCBOOOXKICHHS DHEPTHUH B
¢dopme paboThHl U TemTa. ITO MOMEPEYHOIIONOCATHIE MBIIIIIBI, BOJIOKHA MUOKAp/Aa, TIaIKAE MBIIIB MHOTHX COCYAOB;
HEHPOHBI, BBIMOJHSIONIME TPU TJIaBHbIC (DYHKIMU: DJICKTPOTEHE3 — (PYHKIMOHAIBHOE BBIPAXKEHUE MOHHOTO OOMEHa,
MPOAYKIUsS HelporopMoHoB, cuHTe3 PHK — 0cobGeHHO pa3BUTYI0 aKTUBHOCTb, CBA3aHHYIO C MPOLIECCAMU BO30YXKICHUS
u maMstu. Kak npaBuiio, paccMaTpuBaeMblil THIT KJIETOK CBSI3aH C MPEABLIYIIAM TUIIOM ()yHKIIMOHAIBHBIM METa00IH-
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4eckuM cMMOno30M. COajlaHCUPOBAaHHBIM THUI XapaKTEPU3yeTCsl TAPMOHUYECKHUM COOTHOIICHHEM (DEpMEHTOB 000MX
nyTei MerabonuimMa. IT0, B YaCTHOCTH, KJIETKH NE€YeHH, JEHKOUUTEI, puOpoOIacTsl, 4acTh HEBPOTIIMH (OJIUTOIEHIPO-
TITHST).

Koppensanust cUCTEMHBIX M MEXCUCTEMHBIX COIJIACOBAHUM IPOLECCOB IHEPreTHUECKOr0 IOMEOocTasa ocCy-
IIECTBIISIETCSl THIIOTAIAMUYECKUMH IIEHTPaMU M PETHKYJISIpHOW (opManyeil. DprorponHas cucreMa pealn3yeT CBOE
BJIMSHHE Ha MeTa0OoJIM3M TKaHEeH M COCTOSHHE OpTaHM3Ma uYepe3 KaTeXOJIaMHMHBI M TUPOKCHH, TpodoTponHas — uepes
WHCYIINH, KOPTUKOCTEPOUABI, MPOJAKTHH, TOPMOHBI MAPAIIUTOBUAHON JKEJIE3bl BO BPEMs POCTA; TOPMOHBI PETIPOIYK-
TUBHOW CHCTEMBI OKa3bIBAIOT COYETAHHOE BO3JEIICTBHE.

MoHOaMHH3PTHYECKHE HEHPOXUMHUUECKHIE CHCTEMBI, PEATH3YIOIIHE MEKCUCTEMHBIEC CBA3M KaK 110 BEPTHKAIIH,
TaK ¥ MO TOPU30HTAJIH, 0OECIEUMBAIOT IMOJOXKUTEIHHOE AMOIMOHANIBLHOE mojkperuieHne. [Ipn nedunure xatexosna-
MHUHIPTHIECKOH CHCTEMbI (POPMHUPYIOTCS JIETIPECCHBHO- NTIOXOHAPHUYECKHE CHHAPOMBI. TPeBOKHO-MHHUTENBHBIE COCTO-
SHUST (GOPMHUPYIOTCS TIPH CEPOTOHHMHAPTUIECKON TUIIEPAKTUBHOCTH U OTHOCHTEIHHOM Je(UINTEe KaTeXoJIaMHHOB. M3-
OBITOK (DYHKIIMOHAJIBHOW aKTUBHOCTH JAOTIAMUHIPIHYECKOH CUCTEMBI JIEKHUT B OCHOBE IICUXUUECKHX HAapyIICHUH U He-
aJIeKBaTHBIX MOBEJCHYECKUX peakiuii, 00yCIOBICHHBIX PacCTPOICTBOM CHHTE3a, IaMSTH, BOCIIPHATHS U MOCTYIICHUS
nH(opManuK OT BHyTpEeHHEH cpelbl OpraHu3Ma, a neuiuT GyHKINOHAIBHO aKTUBHOCTH 3TOW CUCTEMBI — B OCHOBE
cuHapoMa u Oone3nu [lapkuncona. [lpu HapylieHHH HEOKOpTEKca cTpagaeT (GpyHKIHUS MPOCTPaHCTBEHHO-BPEMEHHOTO
COOTHOIIIGHHSI OpraHW3Ma C BHEUTHEH cpeoil, (hopMabHO-IOTHYECKOE MBIIIUIEHHE, CTEPEOTHO3.

KomnuectBennsie xapaxkrepuctuku CBA riaakoif MycKynaTypsl HOJBIX OPTraHOB MOJUUHSIOTCS 3aKOHY CHM-
METPUYHOTO OKTaBHOTO IpeoOpa3oBaHMs 3HAYCHMS ITOKA3aTelsl MCXOJHOTO YPOBHS OpPraHU3aIlMM — PUTMHYECKHE
nynscanuu cuaresa HAJTTH' B imkonuse (0.0215T 1, sncunor-putM B [{HC), n uMeroT crneayromnye 3Hadenus (cxema
2):

xerynok — 0.0431 1, Hucxosmast o6on0uHast kumika (depes3 yrpoenue 0.0215) — 0.0645T 1, okraBa 1 — Tay-
put™ B ITHC;

rorriepedHo-o0on09Has kumka — 0.0861'1, Bocxoasamas obomgounas kumka — 0.1291°m, okraBa 2 — A3eTa-puTM
B IHC,;

JKETYHBIH My3bIpb ¥ OpoHxu — 0.172I', ToHku# kumeynuk — 0.2581 1, — oxraBa 3 — n3era-purm B LIHC.

CBA cuHTYyNApHBIX pUTMOB CTPYKTYp HEPBHOW U MBIIIEYHOMN CUCTEMBI U3BECTHBI 10 CIIEIMAIBHOMN TUTEpaType
(B.A. Untoxuna, 1986; P.U. Yrameimies u M. Bpana, 1983; H.H. JIebexnes, 1987; B.I'. Pe6poB u coasr., 1996).

OkrtaBa 4 — cenatuBHO-criazmonuTHueckuii — 0.3441°1,0.5161 11 — TOMMHUPOBaHNE BOCCTAHOBUTEIBHBIX MPO-
L[ECCOB B OPraHU3Me B IEJIOM — JIeNIbTa-PUTM.

OxraBa 5 — aTpHOBEHTPUKYIApHBIA y3en — 0.6881'n, cuHoaypukymsapHsiil y3en — 1.032I'n, nenpra-putM B
ITHC.

OkraBa 6 — MArkuil cumnaruyeckui Tonyc — 1.376I'u, 2.0641 11, ypaBHOBELIEHHbIE SHEPTETUUECKH MPOLIECCHI
Ha pa3HbIX YPOBHAX HEPAPXHHN — IETbTa-PUTM.

OxraBa 7 — OOmMUi CHUMIATHYECKUN TOHYC — PHUTM THmmokamma — 2.752I'm, 4.1281', ompenenseT 3MOIHo-
HaJIbHBIA (JOH ¥ MOTHBAIIMOHHYIO IOMHHAHTY, 00€CHiednBas IIPX 3TOM MX JUHAMHYIECKH MEHSIOIIYIOCS BETCTaTHBHYIO
PETYIALUIO U OOIIMH TOMEOCTa3 — TETa-PHUTM.

OxkraBa 8 — criokoifHoe 6oapcTBOBaHue — 5.5041'w, 8.256 'y — TamaMuyecKuii pUTM, OIIpeeseT YIOopsA0ueH-
HBIH aQQepeHTHBIH NOTOK K KOPKOBBIM aHAIUTHYECKUM CUCTEMaM, adb(a-pUTM.

OxTtaBa 9 — ajiekBaTHasi aKTUBHOCTb KOPBI TosioBHOTrO Mo3ra — 11.081'w, 16.152 T'u — 6era-putv M u H xonu-
HopenentuBHbIX cTpykTyp LTHC.

Ockrassl 10, 11 — anepTHast 1eCHHXpOHMU3ALHUS KOPBI TOJIOBHOTO Mo3ra — 22.016I'n, 33.24I'n, ramma-putM M u
H xonmunopeuentuBHbix ctpykryp LIHC, obecrnieunBatoT peanuzannio AMHAMUYECKHX B3aUMO/ICHCTBUI KOPKOBBIX aHa-
JUTHUYECKHUX U aCCOLMATUBHBIX 30H.

OxkraBa 13 —gactora 200I'1y (176, 128 1 264,192 I'n) — 6mokupyeTcs nepudepryeckas 0oyieBasi IMITYTbCAITHS.

OyHKIUA TOMEPEeYHONONIOCATON MYCKYJIaTyphl peanmsyercs B nuamasoHe 12-15 okra: 88.064I'm —
1056.768I w1

JlaHHBIe KIIMHUYECKOTO UCCIIEA0BaHMS BO3ACHCTBUS IIEKTPUUIECKUMU UMITyJIbCAMU IIPU PA3JIUYHBIX TUIAX Ma-
TOJIOTUUECKOT0 MPOIlecca BBISBIIN JOCTOBEPHOCTh PE30HAHCHON 4YacCTOTHI, ONTUMAIbHON JUIS MUKPOLMPKYJISAIUU: B
npenenax 10000-12000T 'y — oxraBa 19, monuelif fuana3zon — 16-19 oktaBebl.

Pe3oHaHCHas 4acTOTa Jisl TCHOB OKa3bIBAeTCs B YIbTpaduonaeToBoM crektpe (750x10' - 300x10'*T'1y) — okra-
BbI 20-21.
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Cxema 2
CtpykTypHO—pe3oHaHcHble 4acToThl CBA 1 ypoBHH opraHu3aiyn Mop(oreHeTH4ecKoro Koiaa
CremneHb yaBo- YacToTHAsI XapaKTEPUCTHKA YPOBHeii YpoBeHnb opra- «3epKajbHbIe» | DUHOJOrHYecKasi
€HHUS YaCTOTHI opranu3aunum (6azaabHbie puTMBI) - ['Ix HU3AUHHA OMOPUTMBI MO3- 3HAYUMOCTD
HMCXOHOI0 ra (pyHkuuo-
YPOBHSI opra- HAJbHBI KOH-
HU3AIUA TPOJIb KOOMepa-
THBHBIX COObI-
THIi B OPraHm3-
Mme)
Psag Nel Psag Ne2
2 21 (2097152) 45088,768 67633,152 CyOKJIeTOUHBII
5 20 (1048576) 22544384 33816,576 Kierounsrit
19 11272,192 16908,288 OntumManbHast
2 7 (524288) MHKDOLHDKYIs-
s * MHUKpPOLMPKY ALV
2% 262144y | 5636096 8454144 MeTKHe GpoHxiI*
2 17 (131072) 2818,048 4227,072
2 16 (65526) 1409,024 2113,536
2 I3 (32768) 704,512 1056,768 Wnnuddepenrusiit™
2 4 (16384) 352,256 528,384 Tonepeuto-
2 13 176,128 264,192 HOJIOCATHIC MBITI- JecraOunm3zarus
(8192) TbI (6110x Bx01a O0INM)
2 12 (4096) 88,064 132,096
a1 (2048) 44,032 66,048 AnepTHas IeCHH-
XPOHM3AIHS KOPEI
2 10 (1024) 22,016 33,024 y-putm M u H
XOJIMHEPIUd. )
2?9 (512) 11,008 16,152 B-putm M uH | AnexBaTHasi akTHB-
XOJIMHEPIUd. ) HOCTb KOPbI
28 (256) 5,504 8,256 A-putm CrokoitHoe 601p-
CTBOBaHHE (THITOTa-
J1aMyc)
2 7 2,752 4,128 ®-put™ (TETa) OO0wmui cuMnaTu-
(128) c
YeCKUi TOHYC (THII-
TIOKaMIT)
2 6 1,376 2,064 Msirkuit cumItaT-
(64) V3mbl ce YECKUI TOHYC
PACYHOTO Y
25 32) 0,688 1,032 s-a yzen aBTOMaTHU3Ma S-put™ (nenbra)
a-v yzen
oo | e
2 3 ®) 0,172 0,258 ToHKUI
JKEITYHBIN KUIIEYHUK
IIy3bIpb U JzeTa-putm
OpoHXU Bponxu u
22 @ 0,086 0,129 HKEIMYJIOHHO—
norepeyHast BOCXOLALIAs KHIICYHBIA TPaKT
oboouHast o0oouHas
KHIIKA KHIIKA
2! @) 0,043 0,0645 micxo-
Kenynox Jstiast 000- Tay-putm
JIOYHAsT KHIIIKa
2 0 =1) 0,0215 Hcxonubrii 0,03225 PutMm BoccTaHOBIIE-
YPOBEHb ONCUIOH-PUTM HUS
OpraHmusa- HAl+rmukomuzom
i
BazucHsle ko- X2 OCHOBHOH X3 JIOTIOJHUTENBHBIN
3¢ GULHEHTHI CraOuibHbIH Wnrerpanpublii
¢bopmoobpazo- HnH(OPMAIIOH- BOJUTEIb pUTMa™
BaHUs 0,01075 T'u-4yacrora HbIH (pparmeHT™
(nepuon=1/0,01075=93,0cex)
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Ilpumeuanue x Cxeme 2.

Buopurmbl mosra — uut. o B.A. Umoxunoi, 1986; nonepeunonosnocarsie Mpiisl — HUT. 1o [.d. KonecHu-
koBy, 1977 u JII1 Marttomkuny, 1984; 6ok Bxona 6oxu — nut. mo P.1. Yrameimey u M. Bpana, 1983; purm Boccra-
nosnenns HAJI+ rimukonuzoM — nut. o Winfree AT,1990;

*- qut. no M.JI. bnnakosy u 10.B. T'otoBckomy, 1998

Cunrez HAJT (cM. cxemy 2) ocymiectsiisiercs smpom kiretki. 0,0215 Ty — pum Boccranosnerwnst HAJTH+H' B romkonu-
3e. OTO KOHCTaHTHAsI XapaKTEPHCTHKA B MPOIIeCcce TabHEHIIIero Ipeodpa3oBaHms MaTepHAIBHBIX CyOCTPaToB TIOK0O3bI B AT® —
OCHOBHYIO (hOpMy COXpaHEHHS B KJIETKE JF0O0TO THTIA XUMUYECKOW SHEPTHH, MCTIONB3YeMON JUTS COMPSDKEHUS C SHIOIPIHIECKI-
MH TIPOLECCaMU: BIDKEHIEM, TPAHCTIOPTOM, OMOCHHTE30M. ABTOPHTMHYECCKUN NPUHIIUI CAaMOPETYJIINN aHAOOMMIEeCKHX (CHHTE-
THYECKHX) M KaTATUTHYECKHUX TPOLIECCOB B KIIETKE 3aKperuIéH reHerndeck. CrcremHas (0000IEHHAs) OpraHu3anys KIETOK K
©0oJ1ee BEICOKUM (B ()yHKIIOHAILHOM ¥ SHEPTETHUECKOM CMBICIIE) COCTOSHUSIM MIPOUCXO/IUT 32 CUET CUMMETPUYHOTO OKTABHOTO
1:2 (bunap) nmm 1:3 (Tpunap) npeobpazoBanus crabmibHOro nHpopMaroHHoro gparmenta (0,01075 I') no Bozpacraromen
(MepapXI4ecKy), HOCUT XapaKTep CMBICIIOBOIO MaTeMaTHIECKOTO TOXK/IECTBA IPH MOCIIE/TyIOIIEM HCTIONB30BaHUH Kod(drimeHTa
YABOEHUS, T.€. COXpaHsIET Ka4eCTBEHHYIO, CYIIIHOCTHYIO SHEPIeTHUECKYIO XapaKTEPUCTHKY, a (DeHOMEHOJIOTHYECKH — TapMOHHYe-
CKYIO, TIPH 3TOM Kavkiasi (QYHKLIMOHATIbHASI CUCTEMa COXPAHSET CBOM PHTM CaMOpETYJISILIMM B aBTOMaTHUECKOM PEXXUME C YIETOM
BPOXKICHHBIX HHIUBHAYAIHHBIX 1 (C 00pa30BaHIEM JBYX PAIOB KpaHNX 3HAUCHHH ) aTaIITHBHBIX BapHAIHiL.

MNurepsan B 0,0108I'y — B nepuone 93 cex. — MHTErpanbHbIA BOOUTENb PUTMA COTJIACOBAHMSI HHEPIETUUECKUX
npeoOpa3oBaHuil KJIETOK BCeX (YHKIMOHAIBHBIX PSIOB.

OxTaBe U TOJNBKO OKTaBEe CBOMCTBEHHA OTHA OCOOCHHOCTh — MAaCKHPOBKa HIDKHETO 3BYyKa B IBY3BY4YHH. Mac-
KHPOBKA 03HAYAET, YTO YACTOTHHIC XapaKTEPHUCTHKN HIDKHETO PUTMAa BCETIa COBITAJAIOT C YACTOTHBIMH XapaKTEPHUCTH-
KaMU BEPXHETO, HUKOTJa HE MOABJIASACH B PACXOKICHUU C BCPXHUM. Jlornuno MpEANoJIOXKUTh, YTO MMOJTHOC OTCYTCTBUC
PacXoXKACHUH 03HaYaeT Pe30HAHCHOE CIMSHUE PUTMOB B YHHCOH — (DyHKLIMOHAJIBHO-TAPMOHHUYECKOE eAnHCTBO. OKTa-
Ba B MAaTeMaTUKE - 3TO BBIPAKCHUC YHUCIIOBOI'O0 OTHOIICHUA ABYX BCJIMYMH, W1 uW2.

WI1:W2=1:2.
OkraBa B My3bIKE — 3TO TO € CaMOe, UTO ¥ B MateMaruke, rae f1 u f2 — 370 4acToThl HepuOANYECKUX MPOIIECCOB.
f1:2 =1:2

OxkTaBa B 0HOJIOTUH — 3TO COTJIACOBAHME BO BpeMeHHU OHOIHepPreTUKH GyHKIMOHAJIBHBIX CHCTEeM, paldo-
TAOIIUX HA Pa3HBIX YPOBHAX HEPapXUH.

BzanMocBs3p 1 B3aNMOOOYCITOBICHHOCTS KaKIOTO 3IEMEHTa €AMHON (DYHKIMOHAEHON CHCTEMBI, OT BHYTPEHHHUX MeTa-
OOJMYECKHX MPOIIECCOB JO0 CJIOXKHBIX MHTETPAJIHHBIX TIOBEICHYECKUX PEAKIHH, OTpaXkaeT rojorpadpuaecKnii IPUHIIAI e€ OpraHv-
3armn PopMHIPOBaHNE MOTHBAIMOHHOM IOMHHAHTHI JIFOOOTO YPOBHS — HHCTUHKTHBHOM, MEHTAJIGHOM, MHTEIUIEKTYAIbHOM U T.]I.
CO31aeT BOJIHY BO3OYKICHHMS OIPEIENICHHOH TICHX0IMOIMOHAIFHON HAIIPABICHHOCTH, B KOTOPYIO BOBJICKAIOTCS BCE CTPYKTYPHO-
(YHKIMOHATIEHBIC €IMHHIIBI, OT KOPKO-TIOJIKOPKOBBIX JI0 TIEPUPEPHICCKIX PELICIITOPOB — OKTaBbI BEpTUKAICH. B cooTBeTCTBHM C
3aKOHAMH TOMEOCTa3a U3MCHSICTCSI COCTOSIHIE HEPBHBIX MyTeH M T'yMOPATBHBIX CBSI3CH, METa0ONI3M TKaHEH OpraHiu3Ma, COOTBET-
CTBCHHO HACTPOMKA CTPYKTYP MO3ra U Iepr(ePUUCCKHX PELENITOPOB K PA3APAKUTEISIM BHEIIHEH CPEIbl — OKTABBI TOPU3OHTANICH.
B cBoeil purMuueckoit IeSTeIbHOCTH KaXKIIbI 3JIEMEHT KIIETKH M OpraHa, BKIIOUEHHBIX B MPOLIECC, OTPAXKaeT COCTOSIHUE PE3yJIb-
Tara ee ICITEILHOCTH: UCXOTHYIO (DOPMUPYIOIIYIO €€ MOTPEOHOCTh M Pa3IMYHYO CTEIICHD €€ Y/IOBJICTBOPCHHSL.

I'mobayibHast B3aUMOCBSA3b KOCMHUYCCKHUX PUTMOB C YaCTOTAMH OHMOIHEPIeTUYECKUX PUTMOB B 3BOJIOLUHU HKU-
BOTHOTO MHUpa (BKIIOYAs YeIOBEKa), MHAUBUIYATIFHOM OHTOTE€HE3€ M COIMATIbHBIX TMOMYJSIHAX (KOJUIEKTUBEI JIFOJIEH).
— mut. o A.B. Illa6ensauKoBy, 1992 n A.JI. YmkeBckomy, 1924. nana va Cxeme Ne3.

/ 3
4 N HAKITG MHTEN
/ 5 CeI0HHbIe
7 N6 down-perynsuua cucre
d L7 UMPKAAWEHHbIE PHTNB! MUTOI0R
Y VHHBIE PHTMB! yTOM o
N PUTMb! CBKPELIAN 1 KDEBTOPHBIX CBA3EA

{10 30HA BAANTUBHOTO OKMABHMUA

/ Ny 11 MHTErpANMbIA BOAUTEND PWTMA BHOIHENIETMM M PUTM

| soccrancenenms HAL rmkonmuacn

GAHOKNETONHLIE JYKADHOT 12|

_ Jwesnononoctieis Fy 14 N\, 14 nonepeunas ofopoumas
y 15 BOCXOARWERA 00opouHan

20 §.-a. yden cepaua

21, CAMNaTAueCckHi TOHYC ( - B
| 22 CNOKoHOE GOAPOCTBOBAHME (THNOTANamMyc)
2. .20 KOPOL ..ot
22 23] 24 @ H {M33LMA KOpb!

E [ 7. o) 9 10) 11 12 13 14 15
MO3TTO0OBOE 3B PKANTD ]
=
TPUIrepHbIe 30Kl 06Lyero ANCHNOH Tay AdleTa Aenwta Teta a b ¥
yNpaBneHua OHTOoreHesa ansta Gera  ramma
Cxema 3.

17



ISSN 2308-4804. Science and world. 2016. Ne 5 (33). Vol. 1I.

«Co3HaHune, MO3T 1 TeJIO co3/atoT YesoBeka. OH CriocoOeH MOHMMATh BCEJICHHYI0, padoTaTh Ha 0J1aro Ipyrux,
IUIAHUPOBATh Hay4HBIE HCCIIEJIOBAHMS, UCIIBITHIBATh CYACThE M OTYAsHUE M JaXke MOHUMATh camoro ceds. YesoBeka
BPSIZL JIM MOXHO pa3fiefIuTh Ha COCTaBisiomue. be3ycloBHO, cO3HaHKWE U MO3T B HOPMAalbHOM COCTOSIHUU BBIIOJHSIIOT
cBou QyHkunu kak exuHoe nenoe» (Y. [endunpa, 1975).

C nepBbBIM BJOXOM HOBOPOXAEHHOIO, KOTOPHIN 3aIyCKaeTcs pa3ipakeHHEeM CTBOJIOBOTO IBIXAaTEIBLHOTO IEH-
Tpa, BHI3BAHHBIM TOBBIIICHHOW KOHIIEHTpALMEH YIJIEKHCIOTO Ta3a B KPOBU IOCHE YCEUEHHs! IYMOBHHBI M KacKalioM
appepeHTHBIX pa3pakUTeNe BHEIIHEH cpe/ibl, HAUMHACTCS CIEAYIOIIHMHA 3Tan oHToreHe3a. [lepBbie nHM peOEHOK emé
OUYEeHb YCTOMYMB K aHOKCHHU, HO Y HEr0 HayMHAIOT OBICTPO CO3pPEBATh MUTOXOHIPUH HEHPOHOB, OCYIIECTBISETCS CO-
BEpPILICHCTBOBAHHUE CBA3EH HEHPOHAIBHOTO U TyMOPAJILHOTO B3aUMOJICHCTBHS (PYHKIMOHAIBHBIX CHCTEM 110 BEPTHKAIH
u ropu3oHTaIH. OH y4UTCS COTTIACOBBIBATH CIIOJKHBIE PEAKIIUH TTOBEJCHUS C IBI)KCHHEM, paboTON CPUHKTEPOB, AbIXa-
HHEM, peublo. TpanIinOHHO cuuTaeTcs, 4To peOo&HoK ycBauBaeT 80 % uHbOpMaIy 0 pealbHOM MUPE B TIEPBHIE 5 JIET,
IIPY 3TOM THO3WUTHBHAsE HHPOPMAIMS 3aIeYaTIeBAaeTCs B MTAMSITH B BUJIC SHEPI€THUYECKH yCTOHYMBBIX COCTOSHMH, T.C.
MaKCHMaJIbHO COTJIACOBAHHBIX I10 OKTaBaM, a HETAaTUBHAS — HEYCTONUYMBBIX WM MaJOyCTOHYUBBIX SHEPIETHUECKU CO-
CTOSIHMH (BBINIAJICHUE MM PACCOTIACOBAHME MO0 OKTaBaM). MBICIUTENbHBIH MPOIECC — 3TO ANHAMUYECKOE B3aUMO/EH-
CTBHE aHAIUTHYCCKUX CHUCTEM. AJITOPUTMBI CEMAHTUYECKOTO CMBICIIA PA3HOOOPA3HBIX JKU3HCHHBIX MPOSBICHUIN (op-
mupytotes 10 30 ner. IToHATH = OCMBICIUTH — O3HAa4YaeT BKIIOYUTH 3HAUUMOE YTBEP)KJIEHHE B COBOKYIHOCTb HCTHH,
MOJTBEPIK/IaeMbIX [TOBCETHEBHOI UEIOBEUYECKOM NMPAKTUKON M, B KOHEUHOM CYETE, COTJIacoBaTh €ro C PAalMOHAIBHOM
(hopmasbHON JIOTMKOHM — 3TO (YHKIMS CO3HAHUs. B MOJKOPKOBBIX CTPYKTypax (BHCLEPAIbHOM MO3re) 3aJ0KEHBI B
BUJIE MATPHIIBI AITOPUTMBI BPOKAEHHOTO MOBEACHHUS — T€HETUYEeCKas MaMsITh. MeXxaHu3M KOHCTaHTHOCTH (opm (Pay-
men6ax b.B.1980), KoTopbiM OMepUpyeT CO3HAHKE B IICUXOJIOTHH BOCIPHUSATHS U OTPAKEHHS PEaTbHOCTH, MPAKTUICCKH
MTHOBEHHO IepeOHpaeT BCEBO3MOXKHBIC BAPHAHTHI COTIACOBAHHS KOPKOBO-IIOJKOPKOBBIX aJl'OPUTMOB, Ha (hOPMHPOBa-
HHE KOTOPBIX IIyOodaiilliee BIMSHHME OKa3bIBACT >KU3HEHHBIM ONBIT, TPEHUPOBKA, NMPHUBBIYKH, BOCIHUTAHUE, BHIOMpas
TOT, KOTOPBI MaKCUMaJIbHO COTJIACYETCS C €r0 MHAMBUAYaJIbHOW SHEPTETHKOM, 0COOCHHOCTSIMA MHANBUIYaIbHON Op-
TaHW3allMy MO3Ta W pa3BUTHEM HHTeJulekTa. [IprnponHas WHANBUIyanbHasl ceU(UIHOCTD YeJOBEKa MPOSBIIETCS B
CIIOCOOHOCTH Pa3BUTHS OTHACNIBHBIX AHATUTHYECKUX CHCTEM — OCTPOTHI 3pEHUSI U EMKOCTH 3pHTEILHON IMaMsATH, abco-
JIOTHOTO CJTyXa, OOOHSHUS, Pa3jIMuuil B MOABHKHOCTH, BHIHOCIMBOCTH, OBICTPOTE PEAKIIMH MM KOOPAWHALMH JIBHIKE-
HUH. TecHO CBsI3aHBI C pa3BUTHEM MHTEIJIEKTa OPATOPCKHE, MaTeMaTHUECKUE, TO3THIECKHE, OPTaHM3aTOPCKUE CIIOCO0-
HOCTH, N300peTaTeNIbCTBO, CHICKHOE JIeJI0, pa3BeKa, HayYHas AATeIbHOCTD | T.JI.

CoxpaHeHHe HOPMAILHOW CTPYKTYpPhl H QYHKIIMU Oa3MCHBIX YaCTOTHBIX XxapakTepucTuk CBA, Momudpukanus
UX TI03BOJISIET OPTaHU3MY OCYIIECTBIIATh HEONPEAEIEHHOE MHOXKECTBO PA3HOOOPA3HBIX ONEpPAIMid, MOAEPKUBAOIINX
CTAIlMOHAPHBIA U JUHAMUYCCKUH CTPOH CHCTEMBI B IeJIoM. llaTojorudeckune MpoIecchl JII0OOro THIA COTPSKEHBI C
HCKa)KCHHEM 0a3HMCHBIX YacTOT.

BBezneHne B KIMHUYECKYIO IPAKTHKY pubopos «Pematepar, «Pekancu», «PagoMsIcy, peanu3yomux yHUBEp-
callbHBIE BO3MOXKHOCTH HMH(popMarroHHoro Bo3zaeiicTBust CPT, mo3Bommio MONydUTh OKHIAEMBIE MOJIOXKHUTEIbHBIC
pe3ysbTaThl B MPOLECCE JICYEHHUsT M PeadMIIMTAIIMK TIPH CaAMBIX Pa3HOOOPA3HBIX THIIAX MATOJIOTHH, HE3aBUCUMO OT akK-
THUBHOCTH MAaTOJIOI'MYECKOTO MPOIecca, TSHKECTH COCTOSHHS OOJILHOTO, COMMyTCTBYIONIMX 3a00JIeBaHui 0e3 KaKuX-1100
3HAYUTEJBHBIX TOOOYHBIX SBICHHH.

Ecnu pauarHoCTHpOBaH ypOBEHb OpraHM3alMy OOJBHOTO, MOJBEPIUIMKCS IMATOJOTHYECKUM H3MEHEHHSIM, TO
MOJKHO HCIOJIb30BaTh COOTBETCTBYIOIIYIO CTPYKTYPHO-PE30HAHCHYIO YacToTy orubatomieil. Ecinu sxe TouHo#t mHpOP-
MaIliy HET, TO IPUMEHSIETCS «CKAHUPYIOIMID» peskuM nepedopa BCeX 4acTOT ormdaromield, oT MHPPAHU3KUX O BbI-
cokHX 3HaueHWH. Ha kaxmoii cTyneHn (UKCHpOBAaHHON BENWYHMHBI YaCTOTHI OTHOAIOUICH «IIPOKauYMBACTCS» Hecyas
4acTOTa OT 6-TH MMITYJIbCOB B MEPHOAE KOHKPETHOTO 3HAYEHMS YacTOThI OIMOAOmel 10 MaKCHMalbHOTO, B COOTBET-
CTBUHM C TEXHHYECKHMMH BO3MOXHOCTSIMM armapara KOJIWYEeCTBA HUMITyJIbCOB Hecymed. IIpu 3ToM kakmas BeIWdIMHA
YaCTOTHI HECYIIEH J0JDKHA MMETh HKCIO3UIMIO > 1ceK JUId MOTydeHHs 3aKOHOMEPHOTO MOJIOKUTEIBHOTO JIE4eOHOTO
a¢dekra.

ITockonbky neueOnbiit curHan CPT 0a3supyercs Ha OMOJOTHYECKH 00OCHOBAHHOM KOJZIe MOP(HOTEHETUIECKOTO
T0JIsI, ero MpUMeHeHre Oe30macHo W He TpeOyeT crenualibHOM KBadudUKalKuu oneparopa. JKCIO3ULUS BO3ACHCTBHS
CPT He TOJIbKO HE MMEET KECTKUX OIpaHWYEHHH, HO HA000POT, YeM JUTUTENIFHEE U Yallle CeaHChl, TeM OBICTpee IPOUC-
XO/UT peadminTanus 60JIbHOIO KIMEHHO B OCTPOM (pase u IpH TSHKEIOM TeYSHUH 3a00JIeBaHUSI.

BeckoHTaKTHOe 3JIeKTPOMATHUTHOE BO3/eiicTBUe (COIEP)KUT B 00IIeM CHEeKTpe JIedeOHOro CUrHajia Juarna-
30H CHCTEMHBIX PeryIsiuoHHbIX 4acToT oT 0,02 no 50000 I'm) mmeeT mpenMyIiecTBO B TeX CIydasx, Korjaa HeoOxoau-
MO BOCCTaHOBUTH HOPMAJIBHYIO PETYIISLHUIO, TAPMOHU3UPOBATH OCHOBHBIE OMOPUTMBI (HEHPOLMPKYJISTOPHAS ANUCTO-
HUSL, IPEIMEHCTPYaJIbHBIH CHHAPOM, HEBPACTEHUS, CHHIPOM XPOHHYECKOH YCTAIOCTH, BepTeOpoOa3miIsipHasl HeocTa-
TOYHOCTH); HAa OPTaHHOM YPOBHE KyNHpPOBATh Pa3HOOOPA3HYIO MATOIOTHIO ITOJIBIX OPraHOB (3PO3UBHO-S3BEHHBIE U BOC-
TAJTUTENbHBIE TIOPAXKeHNUS THIIEBOJIA, KEITy/IKa, IBEHAUATHIICPCTHOW KUIIKH, TOJICTOH KUIIKU U aHyca; OpOHXHaIIbHAS
acTMa, MHeBMOHMH, OpoHxuThl, OP3, mHeBMOCKIIEp03, 000CTpeHe OPOHXO3KTATHIECKOH OO0JIEe3HH; CIIACTHIECKUE TNC-
KWHE3WN); TIPU NaTOJIOTHU apTepHOJI, KAIMJUIIPOB, BEHO3HOH U JIMM(aTHIeCKON cucTeMbl (Tpoduueckue s3Bbl, HHPU-
[IUPOBAHHBIE PaHBI, POXKUCTOE BOCTIANICHHE, (IIETMOHBI, TeMaTOMBI, TpPOMOO}IeONT; AaTOHNYIECKHUI BapUKO3 BEH SMYKa,
BHYTPEHHUX OPTaHOB, B TOM YHCIIE MPH OUPPO3€ MEUYCHU C TelaToOMEerajinei, 1 BeH HOT; JUM(pOCTa3bl, B TOM YHCIIEe
MIEPBUYHAS CIOHOBOCTB); TPH Cepo3UTax (IIEBPUT, aCLIUT, BOJIHKA 00OJIOYEK SNYKA, OCTPHIA U 0OOCTPEHHE XpOHHYE-
CKOTO OTHTA); CHHOBHUTAaX M OypCHTaX; CPEACTBO BbIOOpA NMpPH AIEPTUUECKUX MOPAXKEHUSIX Pa3HBIX OPraHOB, B TOM
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ylcle TOKCUKO-aJUIEPTUUecKOM TrenaTUTe U MaHkpeaTure, oreke KBuHKe, sk3eMe, HeilponepMuTe, KpalnuBHUIIE, a TaK-
Ke IICopHase, IOoJIMHO3E.

KonrakTHoe, 4pe3Kko:kHOE BO3JeiicTBHE JJIeKTPHYECKHM TOKOM (B OOIIEM CIEKTpe JIeueOHOro cHUrHana
npezacTaBiaeHsl 4actoTel > 200 ') mMeeT nperMyIecTBa NpH JISYEHUH OPraHOB, PACIONIOKEHHBIX JalIeKO OT IOBEPX-
HOCTH KOXH (peBacKyJsIpH3anus cepua rnocjie ocTporo MHpapKTa MUOKap/aa U MO3ra Iocje WHCYJIbTa; MCHUHTHUT), a
TaK)Ke OPraHoB, HE UMEIOIINX COOCTBEHHON CIOHTAHHON OMOMNOTEHIMATbHON aKTUBHOCTH (IIApOJOHTUT, HaPOAOHTO3,
CTOMAaTHUT, OCTCOMHEIHNT, CIIOHAMIE3, OCTEOXOHAPO3, OCTE0apTPO3, HECTAOMIFHOCTD MTO3BOHOYHHUKA M MEKIIO3BOHKO-
BbIE I'PBDKH, PEAKTUBHBIE apTPUTHI, MHO3UT; BOCIAIUTEIbHAS MATOJIOTUS MOYEK, TIEUYEHH, MOKEITYI0YHON, IMUTOBU/-
HOH, MpEJCTaTEeIbHON U CIIOHHBIX JKEJIE3; SHIOMETPHUT); MPH AUCTPO(UHN M BOCIAICHUHU JIMIEBOTO HEPBA, HEBPUTAX,
panuKynnTax, HeBpairusx. IIpoBeneHs! mpeaBapuTenbHbIe 00HA/IC)KUBAIOIINE HCCIICOBAHNUS B HANPABICHNH JICUCHHS
JI0OpOKa4YeCTBEHHBIX OIyXonel (MactomaTtus, (GUOpOMHOMa MAaTKH, SHIAOMETPHO3, HOJMKUCTO3 SIMYHUKOB, aJeHOMa
MIPE/ICTATENILHOM KeJe3bl) B COCTaBe KOMIUIEKCHOM Teparmnu.

S¢dexruBHOCTh CPT MMeeT cBOM rpaHullbl, 00yCIOBICHHBIE B IEPBYIO 04Yepeb HEOOpPATUMBIMU U3MEHEHHSI-
mu MITI, cBsizaHHBIMH C TPYObIMH HapyLICHUSIMU CTPYKTYpbl opraHa (aTpouueckuil LUPPO3 IMEUeHH; MEPBUYHO
CMOPIICHHAs I0YKa; HHCYJIMHO3aBUCUMBII caXxapHbIil 1uabeT; runepuMMYyHHasl TATOJIOTHSI C Pa3BUTHEM PEBMAaTOHUIHO-
ro apTpUTa, CUICTEMHOM KPACHOM BOJYAHKY, 1EPMATOMUO3UTA, CHCTEMHOU CKJIEPOJEPMUH, Y3EIKOBOIO IIEPUAPTEPUNTA,
(uOPOITACTHUECKOTO aNbBEOJIMTa XaMMaHa-Puua; mocTMH(MApKTHBI M MOCTMHOKApAUTHYECKHH KapIHOCKIEpo3 ¢
MOpa’kKeHUEM MPOBOIAIINX ITyTel WM aHEBPU3MON MHUOKap/a).
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STRUCTURAL RESONANCE THERAPY AND OCTAVE IN HIERARCHICAL
INTERACTION OF HUMAN BODY FUNCTIONAL SYSTEMS

L.V. Khazina, Professor of Department of Recovery Medicine,
Head of Department of Neurology and Recovery Treatment
Institute of Professional Development of Federal Medical-Biological Agency (Moscow),
CJSC Medical Center in Kolomenskoye, Russia

Abstract. The theoretical base for long-term successful practical application of new direction of physical ther-
apy — structural resonance electro- (contact, transcutaneous) and electromagnetic (no-contact, by means of helical
coil) therapies is given. The optimality of influence depends on usage of scientifically proved values of evolutionarily
reasoned periods of biorhythms and the law of the harmonizing octave.

Keywords: structural resonance electro-and electromagnetic therapy.
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