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Abstract

The cause of the natural hotbeds of the coronavirus pandemic is ambiguous, which causes its
rapid development. This reason reveals a technique that shows that matter has a quantum
electromagnetic field (QEF) that provides stability to the properties of any matter. It is shown
that despite the absence of Sun activity, it generates waves of quantum electromagnetic energies
(S-radiations). They contain information whose effect on the QEF of human matter causes the
development of coronavirus in his body and the emergence of natural centers of pandemic.
Measures have been proposed, the implementation of which will exclude the possibility of the

emergence of natural centers of coronavirus and will revive the economy.

Abbreviation: QEF - Quantum electromagnetic field of matter;

S-radiations are quantum electromagnetic waves that the QEF of any matter generates;

EIF - energy information field;

Cosmic S-radiations - S-radiations that generate matter of any cosmic body, including the Sun;

GR — Geopathic radiation, which generates QEF matter Earth.
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1. Introduction

Currently, there is no understanding and quantification of the dominant variable that causes the
coronavirus pandemic outbreaks (1). Therefore, the effectiveness of quarantines leaves much to
be desired. This is due to the fact that the coronavirus enters the human body in two ways. The
first is a natural source of coronavirus infection, the origin of which is not reliably unknown to
science. The second source of infection is a coronavirus-infected person who spreads infection in
air-drip and other pathways that are known to science. Therefore, quarantines that are used to
combat the spread of the pandemic do not exclude infection of people from the primary source of

the coronavirus.

However, as a result of years of research on the brink of science, the paper shows that the
natural source of the pandemic is information carried by waves of solar S-radiations. Under the
influence of this information, natural centers of coronavirus arise in the human body, which are
further distributed in known ways. There are no obstacles to the propagation of these waves.
Therefore, natural contamination of people can occur through any walls and floors of buildings,

which causes low efficiency of quarantines.

The article describes the reason that caused these waves, as well as the measures that the

implementation of which can stop the emergence of natural centers of the coronavirus pandemic.

2. Results of researches

2.1 Origin of S-radiations

We first discovered, (2) that when a wooden, metal or plastic ruler is bent, they generate the
same, according to experts, radiation, and the readings of the instrument confirm the presence of

these radiation.



Consequently, in any matter, there is some structure that, when loaded on matter,
generates these emissions, so they are called S-radiations (3). This structure was later determined

to be the QEF of matter.

In order to increase the reliability and purity of experiments, we did not bend the rulers,
but compressed them in laboratory tisks. The S-radiation property was used to exit matter

through a sharpening.

Fig.1 and 2 show diagrams, which in automatic mode were output by the computer based
on the results of the device readings. They show that the area of electrical discharges in the
chamber of the instrument changes under the influence of S-radiations, which matter generates in

response to the application of a load to it.
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Fig.1 Diagrams of influence of S-radiation to steel ruler at its compression in teasks, on the area

of electric discharge in the device

Where: sample 1 - the ruler is not compressed in tisks;

2 - the ruler is compressed in teasks with force of 10 N x m
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Fig. 2 Diagrams of influence of S-radiation of wooden ruler, when it is compressed in teasks, on

area of electric discharge in device.
Where: sample 1 - the ruler is not compressed in tisks;
- The ruler is compressed in teasks with force of 10 N x m

These diagrams show that applying a load to any matter causes S-radiation to come out of
its subsoil. The origin of S-radiations follows Einstein 's statement that: "Matter and radiation,
according to a special theory of relativity, are only special forms of energy distributed in space;
Thus, a massive mass loses its special position and is only a special form of energy. " (4).
Consequently, the interaction of the energies of the elementary particles from which matter is
composed in accordance with the electrodynamics (5) forms a QEF therein. Therefore, any loads
applied to matter cause disturbance of its QEF at the level of the energies of elementary particles
in the form of waves of quantum electromagnetic energies, i.e. C-radiations, which does not

violate the law of energy conservation in relation to the common electromagnetic field (6).

2.2 Origin of GR and space S-radiation

It is known that all celestial bodies are exposed to gravity and other forces, so QEF of their
matter generates cosmic S-radiations. Earth 's matter also generates S-radiations, which are

called GR, which reveals their origin. The main tool used by researchers to determine the



location of GR in studying their health effects was a biolocation frame not recognized as a
physical instrument. We have applied, according to the methods, the device GRV-compact and,
as an auxiliary means - sensations in the palms of experts only because the device is a discrete
principle of action. This allowed for the first time to obtain a diagram of the change in the level

of GR energies within 24 hours, which is presented in Fig.3
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Fig. 3 Diagram of influence of GR energies on the area of electrical discharges in the instrument

for 24 hours with interval of 2 minutes.

This diagram shows that GR vary in sinusoid. The uneven periods of this sinusoid are due
to the addition of gravity forces, mainly from the Sun and the Moon, which revolves around the
Earth in a complex orbit. These forces and cause stresses in the Earth 's matter and disturbance of
its QEF in the form of S-radiations, i.e., HI. It follows from this diagram that the GR consist of
the S-radiation that the QEF generates of the Earth 's matter, as well as the cosmic S-radiation
that the QEF generates of the matter of all celestial bodies. Thus, this diagram confirms that the
emission of S-radiation does not contradict the law of energy conservation for the

electromagnetic field (6).

2.3 Technogenic S-radiations



We have found that when we cross the S-radiations of a closed circuit, quantum currents occur in
it, which form a quantum field in this circuit. Therefore, S-radiations are quantum
electromagnetic energy and are subject to the Faraday electromagnetic induction law, on which
the principle of operation of all electric machines, which have a stator and a rotor, is based.
Therefore, any electric machine is also a generator of quantum currents, and with them S-

radiations.

The origin of quantum currents causes rotation of the rotor of the electric generator, as a
result of which centrifugal forces arise in it, which cause deformation of its matter and
disturbance of its QEF in the form of S-radiation. These S-radiations cross stator windings and
induce quantum currents in them. For this reason, power plant generators produce an electric
current that also has quantum currents, which is unknown to science. They, together with the
electric current, enter a technique that converts them into S-radiations and emits them into the

environment.

Therefore, any technique that uses electricity generates technogenic S-radiations that
negatively affect health (7.8). Including household appliances, any cars, cellular communication,

etc.

S-radiation is felt by many people, which allowed us to reveal many of their properties
with the help of sensory sensations. On their basis we have developed devices for neutralization
of S-radiation in the technology. This device allowed to carry out interagency tests of taste
qualities of products stored in household refrigerators (9). They showed that the S-radiations that
the refrigerator produces are absorbed into the products stored in it, which significantly impairs
their taste. At the same time, it was found that permanent magnets, which are used in

refrigerators to press the door to the refrigerator body, also generate S-radiation, (10).



The device also produced a diagram of the change in S-radiation that generates cellular antennas

mounted on the roof of the Promsvyaz plant building, Odessa, Figure 4.
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Fig. 4 Diagrams of change of S-radiation level of cellular communication antennas as a result of

their neutralization

Where: sample 1 - neutralizer of S-radiation is connected to electric power supply of the station;

Sample 2 - the neutralizer is not connected to the cell site network.

These diagrams show that cellular antennas generate S-radiation streams into the
environment (sample 2). However, when connecting the S-radiation neutralizer to the mobile
communication station, the influence of the S-radiation generated by its antennas on the area of
the gas discharge in the instrument decreased (sample 1). It follows from these diagrams that
cellular antennas massively generate high frequency S-rays into the environment. They have a

negative effect on the QEF of human matter, which impairs health.
2.4 Influence of S-radiation of equipment on environmental stability

The matter the environment consists of also has QEF. The origin of S-radiation causes their
natural ability to influence the QEF parameters of any other matter. This is evidenced by the

results of the tests of the effect of S-radiation of different origin on health, which we carried out



on ourselves. They have shown that their effects negatively affect the stability of the human
body 's QEF parameters, thereby affecting the stability of its matter and health. Consequently,
the mass emission of S-radiation from technology into the environment violates the stability of
the QEF parameters of the matter of the environment, as followed by the reaction of the Cosmos,

as described below.

2.5 Occupation of Earth and Sun EIF

In the fall of 2002, we sensationally discovered an area in Space that stood out sharply against
the background of the night sky with its powerful S-radiations. It grew rapidly and in the summer
of 2003 arrived on Earth in the form of a huge EIF, (11). On arrival, the bulk of the EIF left for
the North. But near Odessa three fields of 10 km in diameter and 1.5 km high separated from it.
Soon they split into EIF, the diameter of which did not exceed 1.5 km. A month later and these
fields split into smaller EIFs, the diameter of which did not exceed 30 meters. These EIF
bunches and quite purposefully spread in different directions throughout Eurasia and, most
likely, throughout the Earth. They hung near cellular antennas, from where S-radiations were
sucked by thin beams, without forgetting to suck, through any closures of buildings, quantum
energy from people and household appliances. The power of this suction was then such that in
many it caused dizziness. But the impact of this EIF people did not feel, and there was no

opportunity to hide from them.

At the same time, we found that if to the side of the EIF, which hangs over the house,
mentally utter the phrase: "You are not present, does not exist, fight," then it instantly flew away.
We have therefore concluded that EIFs are a reasonable form of extracellular life. This phrase
we have recorded on a tape recorder and for many years we have effectively used its translation

to clean the building from EIF.

The arrival of the EIF on Earth was marked by the fact that more than 70,000 people died

in Paris and northern Italy during August 2003, and another 10,000 people died in a small town



in the United States. Science has found that human death was due to cardiovascular failure,
which was caused by the 40 degree heat that stood at that time. This is, of course, nonsense,
because people do not die at much higher temperatures as well. But the properties of the EIF
show that the heat only relaxed people, allowing the EIF, (which at the time had a diameter of
1.5 km), to suck energy out of them without a limit. This has led to massive deaths from
cardiovascular failure. Soon, the EIFs were divided into smaller fields, as a result of which the

power of their suction of energy from people decreased, so the mass loss of life stopped.

By the end of 2004, EIF had dropped out of the atmosphere and occupied buildings and
transport. At the same time they merged with GR, from where quantum energies suck, so it is no
longer possible to determine the location of GR using a biolocation frame. However, if the
building is cleaned from the EIF by translation of the above record, the biolocation frame
immediately begins to work as before. This indicates that the building was occupied by EIF,

which can be installed using the GRV-compact device and other devices.

As aresult. of the EIF occupying the Earth, humanity has found itself in an environment
that constantly sucks quantum energy from technology and humans. This causes the growth of
EIF and with it the increase of suction from people of vital energies. As a result, there is a further
deterioration of human health and the death of perfectly healthy people, including athletes.
Therefore, it is necessary, based on standards, to eliminate the emission of S-radiation from the

technology, which will stop the growth of EIF and improve the health of the population.

2.6 Solar S-radiation waves and their registration

In the summer of 2003, when the EIF had a diameter of about 1.5 km, the Sun was extremely
active and its S-radiations burned the skin. At the same time, we found that if a car enters under
the cover of such an EIF, the sun 's rays stop burning the skin. Consequently, EIF sucks quantum

energy from the Sun, so it occupied only Earth, but also the Sun.



Given that any matter consists of energies and has QEF, the matter the Sun consists of, in
energy terms, is no different from the matter of the human body. Consequently, the Sun 's matter
also has QEF, on whose operating parameters the stability of its physical state depends.
Therefore, the mass loss of life in August 2003 suggested that EIF suction from the Sun would
have the same effects as those people. Consequently, the Sun 's occupation of EIF will result in

at least a decline in its activity, as reported at the World Climate Change Conference, (11).

However, the first effects of sucking quantum energies from the Sun were evident only in
spring 2012. Then there was cool weather, which every 2-3 minutes was replaced by unusual
heat. So we sensually scanned the space from Earth to the Sun. At the same time it was found
that from it one after another there are waves of solar S-radiation, which bring this high-

temperature heat.

There are no instruments for recording these waves, so the physics of the National
Academy of Sciences of Ukraine banned the astronomical journal from publishing our article
about it. Yet since then, these waves have been going almost constantly. But the science of them

does not know anything so far, because the S-radiation spectrum does not work.

Therefore, in order to obtain an objective assessment of the existence of these waves, we,
in accordance with the Methods, measured the bark temperature of several trees from the solar
and shadow sides from December 2019 to February 2020. At the same time, it turned out that on
the solar side of the tree bark the periods warmed up to 54 degrees Celsius, and on the shadow
side does not differ from the air temperature. As a result, the contrast of tree bark temperature

ranged from 2 to 48 degrees.

These measurements were made in windless solar weather, so only solar heat could affect
the amount of this contrast. However, the Sun, according to data from the Internet, has reduced
its activity unprecedented since 2018, so the heat flow of solar heat is stable. Consequently, the
change in the contrast of the bark temperature is an objective confirmation of the existence of
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solar S-radiation waves. At the same time, the heat that these waves contain compensates for the
decrease in heat flow from the Sun that came to Earth at the time of its activity. Therefore, the

expected small ice age never came.

2.7 Origin of Natural Centers of Coronavirus Pandemic

Science does not yet have a clear opinion on the origin of viruses (13). At the same time, the
experiment, which at the 1 International Congress: "Weak and ultra-weak fields and radiation in
biology and medicine," psychic N.S. Kulagina sheds light on their origin. She demonstrated how,
under the influence of S-radiations that came from her palms, an unknown form of life arose in a
sealed ampoule with water (3). Therefore, the information that S-radiations contain affects the

QEEF of water, resulting in a new form of life in the form of a virus.

It is also known that the effects of GI that pass through any building closures cause many
diseases (14-16). The mechanism of their origin is due to the fact that GR, (these are the same S-
radiations), cause indignation in QEF matter of the body. As a result, viruses and, as a result,

diseases are formed in it, (2).

In addition, in summer 2019 in Odessa many people complained that on the beach, with
good weather and lack of wind, they suddenly had a cold. And it did not pass for a very long

time, and sometimes was accompanied by high temperature.

Corresponing author of this article then also received such a cold. The body temperature
did not rise, but after about 3-4 weeks the infection dropped into bronchi and began to leave
characteristic sputum. Moreover, they had the unusual property of clinging to wet faience or
plastic so that a strong jet of water did not wash them away. The cause of this property has
recently been uncovered by American virologists, who have found that its protein formation of a
stud-shaped coronavirus captures foreign cells 4 times stronger than the previous SARS virus,

(17).
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Consequently, the unusual chainness of the sputum indicates that its former owner

overreacted with a coronavirus infection that was contained by waves of solar S-radiations.

The ability of C-radiation to carry information is shown in (3). During the initial stages of
S-radiation research, we developed various types of information that can affect health. Including
S-radiations, which contained information increasing sexual potency. At the same time, it was

found that it affects men and women through two reinforced concrete walls better than Viagra.

Therefore, solar S-radiations are capable of carrying information, including information that
causes the development of coronavirus in the body. And it acts on a person through reinforced

concrete barriers.

Consider now the reason why the Sun generates information calling for the development
of the coronavirus. (3) shows that any sick human organ generates S-radiations whose

information reflects its physical condition.

However, above, it has been shown that EIF suction from the Sun of quantum energy,
affects the performance parameters of its QEF, which impairs the physical condition of the Sun.
In fact, it 's sick. As a result, its QEF generates waves of solar S-radiations, and with them
information that reflects its state. This information affects human QEF, resulting in coronavirus

and other infections in its body.

In addition, as shown above, all bodies of the universe generate cosmic S-radiations.
Some of them contain information whose effects can create various viruses in the human body.

This is the cause of diseases whose origin is unknown.

After development in the body of the coronavirus, this infection acquires the property of
being transmitted by air-drip and other routes that are known to medicine. However, this also
does not exclude the possibility of infecting people through information contained in new solar

S-radiation streams. Therefore, in order to prevent the emergence of natural sites of coronavirus

12



infection and increase the effectiveness of quarantines, it is necessary to protect the population

from information contained in solar S-radiations. Measures for this protection are given below.

However, when analyzing the causes of rapid spread in the world of coronavirus, the
results of our observations in the spectrum of S-radiation are alarming. They showed that
outbreaks of coronavirus hotbeds in Italy and other EU countries, preceded by the following. In
geocentric orbit, 2 objects slowly moved on the traverse of Odessa from East to West at an
interval of 120 degrees, for several days. From them came the most powerful S-radiations for

which 5 floors, which were in the building above us, were not a barrier at all.

This suggests that the S-radiation of these objects increased the effect of solar C-radiation
waves, which caused mass coronavirus foci. Therefore, they are located mainly in countries that
are located along the trajectory of movement of these objects around the Globe from East to

West.

It therefore appears that such facilities need to be monitored and available security measures

taken.

2.8 Measures to prevent the formation of natural coronavirus hotbeds

In (3) it is shown that people from a long time were familiar with similar information attacks
from Space. Traditional roofs of buildings in China that have pagoda were used to protect
against them, for example. This shape of the roof causes the runoff of cosmic S-radiations, which
form a quantum field reflecting cosmic S-radiations. Therefore, such a roof protects people from
viral infections of cosmic origin in buildings and adjacent areas. It seems that it was these roofs,
or designs of similar purpose, that caused the rapid attenuation in China of the pockets of the

coronavirus pandemic.
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Therefore, in order to protect the population of cities from the emergence of natural
centers of the pandemic, it is advisable to equip the highest houses with tent-type roofs with

pagoda or other structures of similar purpose.

In addition, people should be in the open air more during quarantines. At the same time, it

is necessary that buildings, pedestrians and transport have protection against space S-radiation.

3. Discussion

The article shows that physics 's lack of S-radiation knowledge has led to a lack of standards to
limit them in engineering. Therefore, the technique (mainly cellular communication and high-
frequency technique) continuously generates S-radiation into the environment, which can
destabilize its matter. For this reason, Earth and the Sun seem to have occupied the EIF, which
sucks quantum energy out of engineering, the Sun and humans. The sun responds to this impact
of EIF by generating waves of solar S-radiation, the information of which causes the

development of natural coronavirus centers in the human body.

Therefore, in order to stop the pandemic, in addition to quarantines, measures must also
be taken that eliminate the conditions for the emergence of natural coronavirus hotbeds. For what

we offer:

1. With the help of radio stations of long-range space communication, clear the Sun from the
EIF. The team record for this is designed and tested by us. This will allow to temporarily restore
the activity of the Sun in 2-3 days and stop waves of solar S-radiation, and with them the
emergence of natural centers of coronavirus. In parallel, the following measures should also be

implemented.

2. Train personnel in knowledge in the field of S-radiation and on the basis of standards
eliminate the emission of S-radiation from the world technology. This will halt the growth of

EIF, improve human health and allow the destruction of EIF on Earth and in Space to proceed;

14



3. Equip the tallest buildings in populated places with structures that reflect cosmic S-radiations.
This will eliminate the occurrence of natural pockets of the coronavirus pandemic and increase

the effectiveness of quarantines;

4. Equip all transport with devices that create a quantum field that reflects cosmic S-radiations,

which will eliminate the formation of natural centers of the pandemic;

5. Equip pedestrians with light cloaks and hats whose material reflects cosmic, including solar S-

radiations, which will protect them from natural infection with coronavirus and other viruses.

6. To develop a record of quantum energies, the translation of which will destroy the information

that causes the development of the coronavirus.

7. Equip all 42,000 Starlink satellites with devices that form a cantonal field that reflects solar S-
radiations, and with them the information that causes the development of the coronavirus. This
measure will also protect satellite equipment from solar S-radiations, which will increase its

reliability

7. It is the responsibility of the United States and other space forces to identify space objects in

the S-radiation spectrum that pose a potential threat and take the necessary protective measures.

To implement these measures, we have developed the necessary technical solutions.

Their implementation will increase the effectiveness of quarantines, accelerate the
elimination of the coronavirus pandemic, and lead to a rise in production and a revival of

the economy.

The authors invite everyone to participate in the discussion of this article.
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7. Additional materials
1. Methods

Based on the application of the GRV Compact (GDV Scientific Laboratory), which is produced
in Russia and certified in the USA, Japan, EU and other countries. With this instrument, we
assessed the effect of S-rays, on the area of the electric discharge in its gas discharge chamber, in
pixels, which are easy to count into decibels. This device is discrete, so the research also
involved sensory sensations in the palms of experts. The latter made it possible to significantly
accelerate research and reveal many properties of S-radiations, including that they extend beyond
matter through its sharp edges. We used this S-radiation property in the design of the device
described below, which was supplemented by the GRV compact device, which allowed to obtain

the results of research in real time.

3

\ S-radiations

p

<

6

F

e N\

Fig. 1 Block - diagram of experimental installation

Figure 1 shows the tisks 1, in which a wooden ruler (650x20x6 mm) was compressed with force
F (10 N x m), as well as a metal ruler (180x20x5 mm), 2, which had a sharpening at one end. As
a result of line compression, S-radiation flow comes out of their point. The apparatus mentioned
above was used to evaluate it. It consisted of a sensor 3, which was installed in a C-radiation
stream, 80 mm from the tip of the lines. Sensor 3 is made in the form of a plate of beryllium

bronze (20 x 20 x 1 mm) which was connected a screened electric wire 4 to a copper ring 5 (50 x
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10 mm), which one end face had a point. This ring we installed above the gas discharge chamber

of the GRV compact 6, pointed end face towards the chamber.

Measurements were performed automatically, without the presence of people. At the same time
parameters of electric discharge in the camera of the device were recorded by a video camera.
The number of pulses in the series was set to 30 to 40. Time between pulses - 3 sec. If there are

sharp deviations in the sample population, 1-2 results were excluded from calculations.

We used the same sensor to measure the GI level. For this purpose it is installed in horizontal
position on focus of GOP beam, i.e. in its central part, where intensity of radiation is maximum.

The duration of measurements is 24 hours. The interval between pulses is 2 minutes.

An organic glass tube having a length of 150 mm and a diameter of 40 mm with an axial opening
of 10 mm was used as a receiving device to estimate the S-radiation generated by the cellular
antennas. At the end of the tube there is a miniature microphone, the leads of which were
connected to the speaker through a magnetic amplifier. To cut off the electromagnetic waves of
cellular communications, the speaker was connected, via magnetic isolation, by a single-core
wire to the above-described ring 5, which was mounted above the chamber of the GRV compact
6 instrument. This tube was mounted on a tripod 30 meters away from the cellular antenna and
was aimed at it. Measurements of S-radiation level, which came from cellular communication
antennas, were carried out with the help of GRV-compact device in two modes. The first is the
normal mode of operation of the antenna. The second is after connecting the S-radiation
neutralizer to the power terminals of the 380V cellular workstation, which converts and transmits
signals to cellular antennas. The neutralizing device was developed by us on the basis of S-

radiation properties, the efficiency of which has previously been repeatedly tested.

Mathematical processing of measurement results was carried out by a computer using a multi-
factor program using methods of mathematical statistics and probability theory with an error of
up to 95%, which was given by the result in the form of diagrams.
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In order to confirm the presence of solar C-radiation waves and assess their effect on the heating
of tree bark, we used a manual pyrometer of type MS6531C. With its help we, from a distance of
about 1 meter, measured the temperature of the bark of trees on the solar and shadow sides with

accuracy to tenths of a degree.
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Pedepar

[IprunHa BO3HUKHOBEHHUS IPUPOJHBIX 0YAroB NaHAEMHUH KOPOHABUPYCA
HEOJ/IHO3HAUHA, YTO 00yCIaBIMBaeT €€ ObICTPOE pa3BUTHE. DTY IPUUUHY
pacKpbIBaET METOAMKA, KOTOpas MOKAa3bIBAET, YTO MAaTEPUs UMEET KBAHTOBOE
anexktpomarautHoe nose (KOII), koTopoe obecnieunBaeT cTabMILHOCTH CBOMCTB
mo0oi marepuu. [TokazaHo, 4TO HE CMOTPsI HA OTCYTCTBUE aKTUBHOCTU COJIHIIA,
OHO F'€HEPUPYET BOJIHBI KBAHTOBBIX AJIEKTPOMArHUTHBIX dHEpruit (C-uzinydeHuit).
Onu conepsxat uHboOpMaInio, Bo3aercTBrue kotopoit Ha KOII Matepuun yenoBeka
00yCJIaBIMBAET Pa3BUTHE B €0 OPraHW3Me KOPOHABUPYCA U BOSHUKHOBEHHE
MPUPOJIHBIX 0YaroB MaHjaeMun. [IpensioxkeHbl Mepbl, peaau3aus KOTOPbIX
HCKJIFOYUT BO3MOKHOCTh BOBHUKHOBEHUS TPUPOIHBIX 04aroB KOPOHAaBUpPYca U
O’KMBUT SKOHOMHUKY.

AG6peBuatypa: KIID — KBantoBO€ 351IeKTpOMarHuTHOE MOJI€ MaTepUU;
C-u3yueHus: — KBAaHTOBBIE DJIEKTPOMATrHUTHBIE BOJIHBI, KOTOphIe renepupyeT KOII
100011 MaTepuu;

OUII — kBaHTOBOE IHEPTOMHPOPMAITUOHHOE TI0JIE€ KOCMUYECKOTO
MIPOUCXOXKICHHUS;

Kocmunueckne C-uznyyenuii — C-u3nydenusi, Kotopbie renepupyrot KOII matepun
KOCMHUYECKHX TeJl, B TOM yncie u ConaHua;

' — 3t0 C-u3nyuenus, kotopsie renepupyetr KOII marepun 3emmnu.
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BBenenue

B HacTosiee Bpemst HeT TOHUMaHUs ¥ KOJTMYECTBEHHOTO ONPEIETICHUS
JIOMUHAHTHOM MTEPEMEHHOM, KOTOpast 00yClIaBIUBAET BCIBIIIKY TaHAEMUN
koponaBupyca (1). Benenctaue uero 3¢ (heKTUBHOCTh KaPAaHTUHOB OCTaBIISIET
’KeJaTh MHOTO Jyuniero. O0ycIoBIEHO 3TO TEM, YTOKOPOHABUPYC MPOHUKAET B
OpraHu3M uejoBeKa AByMs MyTsMH. [IepBblil U3 HUX 3TO MPUPOTHBINA HCTOUHUK
3apakeHHsI KOPOHABUPYCOM, IMIPOUCXOKIEHHE KOTOPOTO IOCTOBEPHO HE
HEHM3BECTHO HayKe. BTOpoil HCTOYHMK 3apaKeHHsI — 3TO WHPUIIMPOBAHHBIH
KOPOHABUPYCOM U€JIOBEK, KOTOPBIM pacpOoCTpaHsieT HHPEKIIUIO BO3TYIITHO-
KareJabHBIM U IPYTUMU MYTSAMHU, KOTOPBIE U3BECTHHI HayKe. [l0aToMy KapaHTHHBI,
KOTOpBIEC TPUMEHSIOT JIsl 00pBOBI C paclpOCTpaHEeHNE TAaHAEMUH, HE HCKITIOYAIOT
3apakeHUs JIOJEH OT MepBUYHOTO HCTOUYHUKA KOPOHABUpYCA.

BwmecTe ¢ TeM, B pe3yibTaTe MHOTOJIETHUX MCCIIEIOBaHUI HA TPaHU HAYK, B CTAaThe
MOKAa3aHo, YTO MPUPOJHBIM HCTOYHUKOM MAaHJAEMUU SBIIAETCA HHPOpMaALs,
KOTOPYIO IIEPEHOCAT BOJIHBI COJHEUHBIX C-n3iydenuil. [lox BozaelicTBreM 3TON
uH(pOpMaIlMU B OPraHU3Me YeI0BEKa BOSHUKAIOT MPUPOHBIE OYaru
KOPOHABHUPYCa, KOTOPBIE B NAJTBHENUIIEM PACIPOCTPAHSIIOTCS U3BECTHBIMH ITYTSMH.
Jlia pacipocTpaHeHHsI 3TUX BOJIH Mperpaj He cymecTByeT. [loaromy npuponHoe
3apa)K€HUe JI0AEH MOKET IPOUCXOIUTh CKBO3b JIIOOBIE CTEHBI U IEPEKPHITUS
3JITaHUM, YTO 00YCIaBIMBAET HU3KYIO 3P(HEKTUBHOCTh KAPAHTUHOB.

B crarbe packpeiTa mpuyrHa, KOTOpas 00yCIOBHIIA OSIBJIEHUE 3TUX BOJIH, a TAKKE
MPUBEAEHBI MEPHI, OCYIIECTBIEHUE KOTOPBIX CIIOCOOHO OCTaHOBUTh
BO3HUKHOBEHUE MIPUPOJHBIX OYArOB IMAHAEMUN KOPOHABHUPYCA.

2. Pe3yabTaThbl HCCJIEI0BAHUI

2.1 IIpoucxo:xknenue C-u3y4eHnH

Mg BriepBbie 0OHAPYXIIIH, (2), 9YTO TIPU U3THOE JEPEBIHHON, METAITTUYECKON WIIN
MJIACTMACCOBOM JIMHEHKH, OHU TCHEPUPYIOT OJMHAKOBEIE, IO OIIEHKAM 3KCIIEPTOB,
U3ITyYCHHMsI, a IOKa3aHus MprOopa MOATBEPKIAI0T HATMYUE ITHX U3ITyICHHH.

CrnenoBaTenbHO, B 1000 MaTepuu HEKasl CyIIECTBYET CTPYKTYypa, KOTopas MpH
Harpy3Ke Ha MaTepulo, TEHEPUPYET ITH U3ITYUCHHS, TOITOMY 1 Ha3Baimu ux C-
uznydenus (3). [lo3nHee ycTaHOBMIIM, YTO 3TOM CTpyKTypoH siBisiercs KOII
MaTepuHu.



I[J'I)I MOBBIIICHUS HAJIE)KHOCTH U YMCTOTHI OKCIICPUMCHTOB, MBI HC M3rudamm
HHHCﬁKH, a C’KUMaJii uXxX B J'Ia60paTOpHI>IX THCKaxX. HpI/I 9TOM HCIIOJb30BaJIN
CBOMCTBO C-I/ISJIy‘leHHﬁ BBIXOOUTDb U3 MATCPUU YCPEC3 3a0CTPCHUC.

Ha puc.l u 2 noka3ansl [uarpaMMbl, KOTOpbIE B ABTOMaTHUYECKOM PEKUME
BbIJIaBaJl KOMIIBIOTEP MO pe3ysibTaTaM Mmokazanuit npudopa. Onu
CBUJIETEIIBCTBYIOT O TOM, UTO IUJIOIIA/Ib SJIEKTPUUECKUX Pa3psIOB B KaMepe
npubopa U3MeHsIeTCs o] Bo3ieicTBueM C-U3IIydeHUd, KOTOPhIE TEHEPUPYET
MaTepusi B OTBET Ha MPUJIOKEHHUE K HE HArpy3KH.
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Puc.1 JlnarpamMMbl BIUSIHHS S-U3JIyYEHUN CTAIBHOW JIMHEWKE MPHU €€ CKAaTUH B
TUCKaX, Ha TUIONIA/b SJIEKTPUIECKOTO pa3psiaa B mpudope

I'me: BeIOOpKa 1 — MuHElKa He ckaTa B THCKaX;

2 — nuHelKa cxata B Tuckax ¢ yeunreMm 10 H x m
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Puc. 2 JIlnarpammsbl BIUSAHUS S-U3TyYEHUN JEPEBIHHOMN JIMHEWKE, IPU €€
C)KaTHUU B THCKaX, Ha IUIOIIA/b 3JIEKTPUUECKOI0 pa3psiia B mpudope.

['ne: BeIOOpKa 1 — MuHElHKa He cKaTa B TUCKAX;
- JINHEWKa cKata B TUCKaxX ¢ ycuiueM 10 H x m

OTu quarpaMMbl CBUAETENBCTBYIOT, UTO MPHUIIOKEHUH HATPY3KHU K JIF0OO0H
MaTepuu, 00yCIaBINBAIOT TO, YTO U3 €€ Heap BHIXOAAT C-U3TydeHHs.

[Tpoucxoxnenne C-u3nyyeHul cienyeT u3 3asiBIeHUs] DUHIITEHHA O TOM, YTO:
«Matepus U u3llydeHue, COrJIaCHO CIEeUaIbHON TEOPUU OTHOCUTEIBLHOCTH,
SIBJITFOTCSI TOJIBKO 0COOBIMU (hOpMaMu SHEPTUH, PACIIPEACIICHHON B TPOCTPAHCTBE;
TakuM 00pa3oM, BecoMasi Macca TepsieT CBOE 0CO00€ MOJIOKEHUE U SIBISETCS JIUIIb
ocoboit hopmoii sHeprun.» (4). CiaenoBaTenbHO, B3aMMOICHCTBUE SHEPTUI
AJIEMEHTAPHBIX YACTHII, U3 KOTOPBIX COCTOUT MaTEpHsi, B COOTBETCTBUE C
anekTpoauHaMukon (5), oopasyet B Helt KOII. TlosTomy mo0bie Harpys3ku,
MPUJIOKEHHBIE K MaTe€puH, BbI3bIBacT Bo3myleHue e€ KOII Ha ypoBHe sHepruit
AJIEMEHTAPHBIX YAaCTHI] B BUJI€ BOJIH KBAHTOBBIX JICKTPOMArHUTHBIX SHEPTUH, T.€.
C-u3i1y4yeHuil, 4TO HE HAPYIIAET 3aKOH COXPaHEHUS SHEPTUU IPUMEHUTEIBHO K
0011IeMy 3JIEKTPOMarHUTHOMY TIOJTIO (6).

2.2 IIpoucxo:xkaenue I' u kocmunyecknx C-u3iryyeHnu

N3BecTHO, yTO BCce HEOECHBIE Tella MOABEPKEHbI BO3JEHCTBUIO IPaBUTALIMN U
npyrux cui, nodromy KOII ux marepun renepupyer kocmuueckue C-nu3imydeHus.
Marepus 3emin Takxke reHepupyet C-usiyueHusi, Kotopeie Ha3biBatoT ['U, uto
PACKpBIBAET UX MPOUCXO0KAEHUE. OCHOBHBIM HHCTPYMEHTOM, KOTOPBIN
MCIIOJIb30BAJIM UCCIIEA0BATENM I OllpeaerneHus Mecta HaxoxaeHus 1’1 npu
U3YyYEHUHU UX BIUSHUS Ha 30POBbE, ABISIACH OMOJOKAIIMOHHAS PaMKa, He
npU3HaHHAs Kak (pu3nyecKuil mpubop. Ml jxe MPUMEHUIIN, COTIIACHO METOJIaM,
npubop 'PB-komnakT 1, kak BCrioMoraTreabHOE CPEJCTBO - ONIYIIECHUS B JaJ0HAX
HKCIEPTOB TOJIBKO MOTOMY, UTO IPHUOOP ATOT AUCKPETHOIO MPUHIMIIA IEHCTBUS.

DTO MO3BOJIAIIO BIIEPBbIC MOTYUYUTh IHArpaMMy U3MEHEHUS ypoBHs sHepruil ['U B
TeueHue 24 4acoB, KOTOpasi MPEACTABIEHA HA PUC.3.



23331,00 T

22220,00 03 I T M, Te % $9. e |¢. ‘ -— 1 -
' g T H;I JJL ” IIL 1| m“*h"'ﬂ# .‘-l..'!'up [\ li‘lll’h."w' ‘]||rL a
b ! ‘1‘ i) ‘_ b, ! I TR
I i’ 1 l [ III L l . ' Iy l ‘ J

Py ”JI
. l

21109,00 3 l [ ] Py

A
-
=

Area of an electric discharge, pixels

1 1 1 1 1 1
73 145 217 289 361 433 505 577 649 721
—®—— Selection 1

19998,00
1

Puc. 3 lnarpamma BiustHUsA sHepruil 'Y Ha muiomiaape 3IeKTpUUECKUX pa3psaaoB B
npudope Ha MPOTSHKEHUH 24 4acoB ¢ MHTEPBAJIOM 2 MUHYTHI.

W3 sToi nuarpaMmsl ciaenyet, uTo I' Y u3MeHsroTCs 1o CUHYCOUIE.
HepaBHOMEPHOCTH IEPUOJIOB 3TOM CHHYCOUABI 00YCIOBICHO CIOKEHUEM CUJIT
rpaBUTAINH, TIaBHBIM 00pa3om, oT ComHia u JIyHbl, KOTOpasi BpalaeTcs BOKPYT
3eMJIu O CI0XKHON OpOUTE. DTU CHIIBI U BBI3BIBAIOT HANPSHKEHUS! B MAaTEpUU
3emmu u Bo3myiienue e€ KOII B Bune C-uznyuennit, 1.e. ['. Y3 3T0i nuarpaMmsbl
cinenyert, yto I'U cocrosat uz C-uznyuenunii, kotopeie reHepupyet KOII matepun
3emiy, a Takke n3 KocMuueckux C-u3imydeHuil, Kotopble renepupyer KOII
MaTepuu Bcex HeOecHbIX Tel. Tem cambIM 3Ta Auarpamma MoATBEPKIAET, YTO
BbIOpOC C-M3IIy4eHHUI He MPOTUBOPEUYUT 3aKOHY COXPAHEHUSI SHEPTUU ISl
AIIEKTPOMArHUTHOTO MOoJIs (6).

2.3 TexHoreHHblIe S-U3Ty4eHUS

Mpb1 0OHApYXKUJTH, YTO MPHU NIEPECEUCHUN S-U3ITYyUCHUSIMHU 3aMKHYTOTO KOHTYpa, B
HEM BO3HUKAIOT KBAHTOBBIE TOKH, KOTOPbIE 00Pa3yIOT B 3TOM KOHTYpPE KBAHTOBOE
nosne. CnenoBaresibHO, C-U3TydEeHUA SIBJIAIOTCS KBAHTOBOM AJIEKTPOMArHuTHOU
DHEPrUeu U NOAUUHSAIOTCS 3aKOHY JIEKTPOMAarHuTHON uHAykiuu dapanes, Ha
KOTOPOM OCHOBAH IPUHIMII IEUCTBUS BCEX IEKTPUUECKUX MAIIMH, B COCTAaBE
KOTOPBIX UMEETCs cTaTop u poTop. [loaTomy mrobas snexkTpudeckas MaimHa
ABJISIETCSA TAKKE T€HEPATOPOM KBAHTOBBIX TOKOB, @ C HUMU U C—U3IIy4eHUH.

[TpoucxoxneHrne KBaHTOBBIX TOKOB 00YCIIOBIMBAET BPaILIEHUH POTOPA
AIIEKTPUYECKOTO FeHepaTopa, B pe3ysibTaTe 4Yero B HEM BO3HUKAIOT LIEHTPOOEIKHbIE
CHWJIbI, KOTOpBIE BBI3BIBAIOT AedOpMaIIHIO €ro MaTepuu U Bo3myiienue e€ KOII B
BUJIe S-u3nydeHuil. Itu C-u3nydeHus nepecekaroT OOMOTKU CTaToOpa U
WHIYKTUPYIOT B HUX KBaHTOBBIE TOKU. [10 3TOM nmpuunHe reHepaTopbl
ANEKTPOCTAHLUNA BhIPAOATHIBAIOT 3JIEKTPUUECKUN TOK, B COCTaBE KOTOPOTO
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MMEIOTCS TaKXKE€ KBAHTOBBIE TOKU, YTO HayKe HeU3BeCTHO. OHH, BMECTE C
AIEKTPUUECKUM TOKOM, MTOCTYMAIOT B TEXHUKY, KOTOpas mpeodpaszyer ux B C-
U3ITy4YEHUs ¥ BBIOPACHIBAET B OKPYKAIOIILYIO CpPey.

[ToaToMy s1t00ast TEXHUKA, B KOTOPOM MCIOIB3YETCS ANEKTPOIHEPTUSI, TEHEPUPYET
TEXHOTEHHBIE S-U3Ty4eHHUs, KOTOPbIE HEraTUBHO BJIMSIOT Ha 3710poBke, (7,8). B
TOM 4YHcIie OBITOBAsI TEXHUKA, JIIOObIE aBTOMOOMIIN, COTOBASI CBSI3b U T.II.

C-u3ny4yeHus oulylat0T MHOTHE JIFOJU, YTO [TO3BOJIMIIO HaM C IIOMOIIIBIO
CEHCOPHBIX OIIYIIEHUN PaCKPbITh MHOTHE UX cBoOWcTBa. Ha MX 0OCHOBE MbI
paspaboTanu ycTpoicTBa uid HelTpanu3auuu C-u3imydyeHuil B TEXHUKE. JTO
YCTPOMCTBO MO3BOJIMIIO IIPOBECTH MEKBEIOMCTBEHHBIE UCIIBITAHHS BKYCOBBIX
KaueCTB MPOJYKTOB, KOTOPHIE XPAHUIUCH B OBITOBBIX XOJOAWIbHUKAX, (9). OHn
nokasayu, 4to C-u3inydeHus, KOTOpbI€ BbIpa0aThIBAET XOJIOANIBHHUK,
BIIUTBHIBAIOTCS B XpaHsILKUECs B HEM MPOIYKThI, YTO 3HAYUTEIBHO YXYALIAET UX
BKYyC. [Ipy 3TOM ycTaHOBWIIH, YTO MOCTOSIHHBIE MATHUTBI, KOTOPbIE IPUMEHSFOTCS
B XOJIOJWIbHUKAX JJI1 IPUKMMA JIBEPU K KOPILYCY XOJIOMIbHHUKA, TAK)KE
reHepupytoT C-uznydenus, (10).

VY CTpoicTBO 3TO MO3BOJIUIO TAKKE MOIYYUTh TUarpaMmy nu3meHenus C-
W3JIyYEHU, KOTOPBhIE TEHEPUPYIOT AaHTEHHBI COTOBOU CBSI3H, YCTAHOBJICHHBIE HA
Kpbilie 31anus 3aBoaa [Ipomcesase, Opnecca, puc. 4.
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Puc. 4 JIlnarpaMmbl U3MEHEHUS YPOBHS S-U3JIy4€HUN aHTEHH COTOBOM CBSI3H B
pe3yabpTaTe uX HEUTpaITU3alun

['ne: BeiOOpKa 1 - HeWTpanu3aTop S-U3IydeHUH MOIKIIIOUEH K dJICKTPUIECKOM
CETH MUTAHMS CTAHIIUU; BEIOOPKA 2 — HEUTpaIU3aTop HE MOAKIIIOUEH K CeTU
CTaHIIUU COTOBOM CBSI3H.



OTu quarpaMMbl CBUIETENBCTBYIOT, UTO aHTEHHBI COTOBOM CBSI3U FEHEPHUPYIOT B
OKPY>KaIOILYI0 Cpey MOTOKH S-u3ilyueHul (Boioopka 2). OngHako, npu
HOJIKJIFOUEHUH HEUTpaIN3aTopa S-U3IyuyeHUl K CTAHIIMA MOOUJIBHOM CBS3H,
BJIIMSIHUE S-U3JIy4Y€HUH, KOTOPbIE TEHEPUPYET €€ aHTEHHBI, Ha IUIOIIA (b Fa30BOr0
paspsiia B mpubope, CHU3MWIO0Ch (BeIOOpKa 1). M3 3TUX Auarpamm cieayer, 4yTo
AHTEHHBI COTOBOM CBSI3M MaCCHUPOBAHHO I'€HEPUPYIOT B OKPYKAOIIYIO CPEy
BBICOKOYACTOTHBIE S-u31ydeHus1. OHU OKa3bIBAIOT HEraTuBHOE BiMsiHUE Ha KOII
MaTEpHUH YEJIOBEKA, YTO YXYAILIAET 310POBbE.

2.4 Bausinue C-u3/1y4eHHil TEXHUKH HA CTA0WIBHOCTH OKPY KAOLIEH cpebl

Matepus, 13 KOTOPOI COCTOUT OKpyXkaroas cpeaa, Takke nmeetr KOIL. [1pu atom
npoucxoxaenne C-u3imydeHuil o0yciaaBIMBaeT UX MPUPOIHYIO CIIOCOOHOCTh
BIUATH Ha napameTpbl KOII moboii qpyroit marepuu. O0 3T0M CBUIAETENBCTBYIOT
pe3ynbTaThl UCNIBITAHUM BAUSAHUSA C-U3ITy4EeHUN Pa3IMYHOIO IPOUCXO0KICHUS HA
3JI0pPOBBE, KOTOPBIE Mbl IPOBOAMIMN Ha cedbe. OHU MOoKa3aiu, 4YTO UX BO3JCHCTBHUE
HEraTUBHO BIMsET cTabuinbHOCTh napameTrpoB KOII opranusma uesnoseka, a Tem
caMbIM Ha CTa0MJIBHOCTh €T0 MATEPUH U 3/10POBbE

CrnenoBaTelbHO, MAaCCOBBIN BHIOpOC C-U3TydeHUN U3 TEXHUKU B OKPY>KAIOIIYIO
cpeny HapymiaeT ctadbuinbHOCTh mapameTpoB KOII maTepun okpyskaromieit cpebl,
Ha 4TO noclieoBaia peakius Kocmoca, 0 4éM H310KEHO HIKE.

2.5 Oxkxkynanuu 3emum u Coanna JUII

Ocenbto 2002 MbI ceHcOpHO 00HApYXHIK fAaneko B Kocmoce 06s1acth, KoTopast
PE3KO BBIJENUIACh HAa (DOHE HOYHOTO HeOa CBOMMU MOIIHBIMU C-U3ITy4eHUSIMHU.
Omna 6picTpo pocina u ietoM 2003 npubbLIa Ha 3eMITI0 B BUIE OTPOMHEHIIIETO
OUII, (11). ITo npubsiTuio, ocHoBHas yacth DUII yiuna va Ceep. Ho BOm3u
Opxecchl OT HETO OTAETUIIOCH Tpu NoJist o 10 KM B 1uaMeTpe U BEICOTOM 1,5 KM.
Bcekope onu pazpemmncs Ha OUII, numerp koTopsix He npesbiman 1,5 km. Yepes
MeECHIl U 3TH MOJIs pa3aenuiiuch Ha 6osiee menkue DUII, nnamerp KOTOpbIX HE
npesbiman 30 metpoB. Otu DUII rpo3absiMu U BIIOJHE LIETIEHAIIPABICHHO
pasieTanych B pa3Hble CTOPOHBI O Bee EBpasun u, ckopee Beero, 1o Bcel 3emiie.
Ownwu 3aBucasia BOJU3M aHTEHH COTOBOM CBSI3U, OTKYJ1a TOHKUMH JTy4aMu
BcacbiBanu C-u3iydyeHus1, He 3a0bIBasi MPU ATOM BbICACHIBATh, CKBO3b JIIOOBIE
MePEKPHITUS 3AaHUN, KBAHTOBBIC SHEPTUH U3 JIIOJIEH 1 OBITOBON TEXHUKH.
MoIHOCTb 3TOro 0Tcoca Toraa Obljla TAKOBA, YTO Y MHOTUX OHA BbI3bIBAJIa
rojioBokpyxenue. Ho Bozaeiicteue 3to DUII nroam He onrymanu, a yKpbITbCA OT
HUX HE ObUIO HUKAKOW BO3MOKHOCTH.



Torma »xe Mbl 00HAPYXKHIIK, 4TO eciii B cTopony DUII, KoTopoe BUCUT HaJ TOMOM,
MBICJIEHHO ITpou3HecTH ¢pa3y: «Tels HeT, He CYLECTBYET, paccencs», TO OHO
MI'HOBEHHO yietaso. [loaromy Ml npunumm K BeisoAy, 4to DHUII aBnsrores
pazymMHON (OpMOI BHEKIETOUHOM KU3HU. DTY (pa3y MbI 3alIUCAIIN HA
MarHuToOH U y>k€ MHOTO JIeT 3P PEeKTUBHO MPUMEHsIEM €€ TPAHCISAIUIO AJIs
ouncTku 3aanus ot DUIL.

[TpuosiTHEe DUII Ha 3eMiTI0 03HAMEHOBAJIOCH TEM, YTO B TEUEHHE aBryCcTa
2003 B [Tapmwxke u na Ceepe Utanuu, norudsno 6osee 70 ThIC. YeIOBEK, a OJHOM
u3 MeneHbkux ropojikoB CIIIA torma ke nmoru6sio emé 10 Toic. yenoBek. Hayka
YCTaHOBHJIA, YTO CMEPTB JIFOAECH HACTYIINIIA BCIEACTBUE CEPICYHO COCYIUCTON
HEJ0CTaTOYHOCTH, KOTOpYyIo oOycioBmia 40 rpagycHas xapa, KOTopast CTosuia B
3TO BpPEMs. DTO, KOHEUHO, HOHCEHC, IOTOMY 4TO JIOJIA HE YMUPAIOT U IIPU TOPaA310
0onee BeIcOKMX TeMriepaTypax. Ho cBoiictBa DUII cBUaETENBCTBYIOT, UTO Xapa
JUIIb pacciaaduiia aroaeH, uro no3sonmwio UL, (koTopeie B TO BpeMs UMenn
nuameTp 1,5 kM), 6€3 rpesesna BbICachbiBaTh U3 HUX SHEPTUU. ITO U 00YCIOBUIIO
MacCOBYIO TMO€JIb JI0JIeH OT CEpIeYHOCOCYAUCTON HETOCTaTOYHOCTH. Bekope
OUII pa3penunuch Ha 60j€e MEIKUE OIS, BCIEACTBUE YEr0 MOIIHOCTh 0TCOCA
MMU 3HEPIUi U3 JI0JeH CHU3WIACh, IOITOMY MaccoBas IMOeb Jito1ei
IIPEKPATHIIACS.

K konity 2004 r. SUII onyctrinch U3 atMocepbl U OKKYIUPOBAIIN 3/1aHUS
u Tpancnopt. [Ipu 3tom onn cimnuck ¢ ['H, oTKyaa coCyT KBaHTOBBIE JHEPTUH,
MOATOMY OIpeNeauTh pacnosioxkenue I’ ¢ moMorpio OMOJTOKAIIMOHHOM paMKH
y>Ke HEBO3MOHO. OJIHaKO, €ciH 37aHnue 04ucTuTh oT DI ¢ momoribio
TPAHCISUUU YIIOMSHYTOM BBIIIE 3alMCH, TO OMOJOKAIIMOHHAS paMKa Cpasy ke
Ha4YMHaeT paboTaTh KakK MpexJie. ITO CBUIACTENILCTBYET O TOM, UTO 37jaHHE ObLIO
okkymnupoBaHo DUII, 4To MOKHO yCTaHOBUTH ¢ MOMOIIIbIO Tiprbopa I'PB-kommnakT
U APYTUX TPUOOPOB.

B pesynbrare Toro, uro SUII okkynupoBano 3eMITr0, 4eJI0BEUECTBO
OKa3aJoch B CPeNE, KOTOPas MOCTOSHHO COCET U3 TEXHUKU U JIFOAEH KBAHTOBBIE
sHepruu. Ito odycnasnupaeT poct DUII, a ¢ HUM B yCHIIEHHE 0TcOoca U3 JTFOAeH
YKU3HEHHO BAKHBIX SHEPTHUM. B pe3ynbpTare 4ero npoucxXoauT JajlbHENIIIEE
YXYALICHUE 340POBbS JIOJEH U YMHUPAIOT COBEPLIEHHO 3710POBBIE JIOU, B TOM
yyclie cnoptcMensl. [loaToMmy HE00X0AMMO, Ha OCHOBE CTaHAAPTOB, UCKIIIOUUTh
BbIOpOC C-U3Iy4eHHI U3 TEXHUKH, YTO OCTaHOBUT pocT DUII u ymyummr
3I0pPOBbE HACEIICHMUS.

2.6 Bousnbl costHeyHbIX C-H3JIy4eHUI U UX PerucTpanus



Jletom 2003, xorma DUIT umenu quamerp mpumepHo 1o 1,5 km, CoinHile 66110
Ype3BbIYaiHO aKTUBHO, a ero C-u3JIydeHus 00KUTraiu Koxxy. Toraa ke Mbl
OOHapyXHUJIU, 4TO €CJIM Ha aBTOMOOUJIE BbeXaTh MO/ MpUKpbITHE Takoro DUII, To
COJIHEUHBIC JIyUH MepecTaroT 00kurath kKoxy. Cienoarensno, DUII BeicackiBaeT
13 CoHIIa KBAHTOBBIE YHEPTHUH, IOITOMY OKKYITUPOBAJIO € TOIbKO 3eMII0, HO U
Comnnire.

VYuuTsiBas TO, 4TO JH00ask MaTepHsi COCTOUT U3 3Hepruii u umeer KOII, matepus,
13 KoTopoi coctout COJIHIIE, B SHEPIETUYECKOM IUIAHE, HUYEM HE OTJIMYAETCS OT
MaTepuu opranu3Ma yenoseka. CienoBarenbHo, MmaTepus CoJIHIA TaKKE UMEET
KO3II, ot mapameTpoB pabOThl KOTOPOTO 3aBUCUT CTAOUIIBHOCTD €r0 (PU3UYECKOTO
cocrostHus. [ToaToMy MaccoBast rubens moaeit B aBrycte 2003, nana ocHoBaHuE
noJyaratb, 4to orcoc DUII snepruit u3 ConHiua 00yCIOBUT AJIsl HETO TaKUE K€
IOCJIEICTBHUS, KakK I 3TUX Jiroaen. Clie10BaTeabHO, PE3yIbTATOM OKKYIIALMU
Connua DUII siBUTCA, KaK MUHUMYM, CHUYKEHUE €T0 aKTUBHOCTH, O YEM OBLIO
J0J1I0’)KeHO Ha BceMupHo#M KoH(epeHIMy 10 u3MEHEHUIo Kinumara, (11).

OpHako nepBbI€ ITOCIEICTBHSI OTCOCAa KBAHTOBBIX dHepruil n3 CoJIHIIA MPOSBUIIUCH
ToJbKO BecHOM 2012. Toraa crosiya npoxiagHas norojia, Kotopast Kaxasie 2-3
MUHYTBI CMEHSJIaCh HEOOBIYHOM skapoil. [[03TOMYy MBI CEHCOPHO MPOCKAHUPOBAIU
npocTpancTBO oT 3emin 10 Connua. [Ipu 3ToM 00HApY UK, 4YTO OT HErO OJIHA 3a
JIPYroM UAYT BOJIHBI COMHEYHBIX C-U3IIy4eHUM, KOTOPBIE U IIPUHOCAT 3TO
BBICOKOTEMIIEPATYPHOE TEILIO.

[TpuGOpoB A perucTpaIiy TUX BOJH HE CYIIIECTBYET, TOATOMY (DH3UKH
HAIMOHAIBHON aKaJIeMUH HAyK Y KpauHbl 3aPETUIIN aCTPOHOMHYECKOMY
KypHaJTy MyOJIMKOBaTh HAIly CTaThio 00 3TOM. Tem He MeHee, ¢ TeX Top ITH
BOJIHBI UYT MOYTH MOCTOSTHHO. HO Hayka 0 HUX 70 HACTOSIIETO BPEMEHU HUYETO
HE 3HaeT, MOTOMY 4YTO B criekTpe C-u3aydeHui He paboTaer.

[ToaToMy, nsist mosry4eHus: OObEKTUBHOM OIEHKH CYIIIECTBOBAHUS ITUX BOJIH, MBI, B
cooTBeTCcTBUM ¢ MeTogamu, nepuoandeckue ¢ nekadbps 2019 mo dbespans 2020
U3MEPSTA TEMITEPaTypy KOPbI HECKOJIBKUX JIEPEBBEB C COTHEYHON U C TCHEBOM
ctopoH. [Ipu 3TOM 0Ka3an0ch, YTO C COJTHEYHOW CTOPOHBI KOpa JIepeBa MePHOIaMu
nporpesBaiiachk A0 54 rpaaycos 1o Llenbcuto, a ¢ TEHEBOM CTOPOHBI HE OTINYAETCS
OT TeMITepaTyphl Bo3ayxa. BeaeacTBUE Yero KOHTPACT TeMITepaTyphbl KOPbI
JepeBbeB KoJiebaycs ot 2 10 48 rpagaycoB.

OTH U3MEPEHUS MbI IPOBOJIUIIN B 0€3BETPEHHYIO COJTHEUHYIO IMOT0Y, TOATOMY Ha
BEJIMYMHY 3TOTO KOHTPACTA MOTJIO BJIMSAThH TOJIBKO COJIHEUHOE Ter1o. OqHaKO
Comniie, coriacHo naHHbIM U3 MHTepHeTa, ¢ 2018 GecrperieIeHTHO CHU3UIIO CBOIO
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aKTUBHOCTb, [IOATOMY TEIJIOBOW MOTOK COTHEYHOTO TEIIa CTA0UJIEH.
CnenoBaTenbHO, U3BMEHEHHE KOHTPACTA TEMIEPATYPhI KOPHI SIBJISIETCA
00BbEKTHBHBIM MOJITBEPKICHUEM CYIIIECTBOBAHMS BOJIH COJIHEUHBIX C-HU3TydeHUM.
[Ipu 5TOM TEIII0, KOTOPOE COAEPHKAT ITU BOJHBI, KOMIIEHCUPYET TO CHUKEHUE
TEIJI0BOro MoToka oT CoJiHIle, KOTOPBIN MOCTyNal Ha 3eMIII0 BO BpEMEHA €ro
aKTUBHOCTH. [103TOMY 0KH1Ta€MbIN MaJIbIi JICTHUKOBBIN ITEPUOJT TAK U HE
HACTYNUJI.

2.7 IlpoucxoxaeHue NPUPOAHBIX 04YAr0B MAHAEMHUHN KOPOHABHPYCA
Hayxka noka He uMeeT 0JIHO3HAYHOI'0 MHEHHUSI O TIPOUCXOKIEHUU BUpPYycoB (13).

Bwmecre ¢ Tem, SKCIEpUMEHT, KOTOPBIM Ha | MEXIYHApOIHOM KOHIPECCE:
«CnaOpble u cBepxciadbie MoJIs U U3IYYCHHS] B OMOJIOTUN U MEJUITUHEY» IKCTPACEHC
H.C. Kynaruna npoiamBaeT CBET Ha UX MpoUcXoxacHue. OHa JEMOHCTpUpPOBaa,
Kak noJ Bo3naencterueM C-u3nydeHur, KOTOPbIe HCXOIWIN U3 €€ JIaJIOHEH, B
3amnasiHHOM aMIyJie ¢ BOJIOM BO3HMKaJIa Heu3BecTHas (popMma xxu3uu (3).
CrnenoBarenbHO, HHPOpMaLUs, KOTOPYIO coaepxat C-uznmydenusi, Bnuset Ha KOII
BOJIbI, B PE3YJITATE YETO B HEW 00pa3yeTcs HOBast popMa KU3HU B BUJIE BUpPYCa.

N3BecTtHO Takxke, uTo BozaeiicTBue [ M, koTopbie MPOXOAST CKBO3b JIHOObIE
MEPEKPBITUS 31aHU, BBI3BIBAET BOZHUKHOBEHHE MHOTUX 3a0oJieBanuid, (14-16).
MexaHu3M Ux IpoucXoxaeHust 00ycioieH TeM, uto ['U, (3To te xe C-
U3ITy4eHHUsl ), BbI3bIBAIOT Bo3MytieHune B KOII matepun opranusma. B pesynbrare
4yero B Hel o0pa3yloTcs BUPYCHI U, KaK CJIeICTBHE, 3a00eBanus, (2).

Kpowme Toro, erom 2019 B Onecce MHOTHE JIFOJIN JKAJIOBAIUCh, YTO HA IUISIKE, TIPU
XOPOIIIEH MOro/ie ¥ OTCYTCTBUH BETPa, Y HUX BHE3AIMHO BO3ZHUKAJI HACMOPK.
[IpruéM OH OYEHB JOJTO HE MPOXOAUJI, & MHOT/Ia COMPOBOXKIAJICS BEICOKOM
TEMIIEpaTypOH.

Corresponding author 3T0#i cTaThu TOra TAKKE MOJIYyYNIT TAKOH HACMOPK.
TemnepaTypa Tesna He MOBBIIIAIACh, HO MPUMEPHO uepe3 3-4 Heaenu HHPEeKIus
OITyCTUJIAcCh B OPOHXH U CTAJIM OTXOJUTh XapaKTepHble MOKPOTHI. [Ipruém, onun
MMeJU HEOObIYHOE CBOMCTBO LEIUISTHCS 32 MOKPBIN (pasHC MM IJIACTUK TaK, YTO
CWJIbHAs CTPYys BOJABI X HE cMbIBaJIA. [ [pyunHa 3TOr0 CBOICTBA HEAABHO
pPacKpbUIM aMEPUKAHCKHE BUPYCOJIOTH, KOTOPbIE YCTAHOBUIIU, YTO €ro OEJIKOBOE
o0Opa3oBaHHe KOpOHaBHUpYca B (hOpME LIUMA 3aXBATHIBAET UyKUE KIETKHU B 4 pa3a
cuibHee, yeM npensiaymui Bupyc SARS, (17).
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CrnenoBaTelbHO, HEOOBIYHAS IIETTKOCTh MOKPOTHI CBUACTEIIBCTBYET O TOM, UTO €€
OBIBILIMI BIIajiesiell nepedosies KOpoHaBUPYCHOU HH(EKIMEN, KOTOPYIO COAepKaIH
BOJIHBI COJIHEUHBIX C-U3ITydeHU M.

O cnocobHocT C-u3aydeHui nepeHocuTh HH(popMalnio nokasaso B (3). Ha
HaYyaJIbHBIX 3Tarnax uccienoBanuii C-u3ayueHuid Mbl pa3padaThiBaIM Pa3HOrO pojia
uH(pOpMaIH, KOTOPBIE CIIOCOOHBI BIUATH Ha 3/10poBbe. B ToM uncne C-
U3IYy4YEHUS, KOTOPBIE COAEpk A HH(OPMALIUIO MOBBIIIAOIIYIO CEKCYaTbHYIO
noTeHuuo. [Ipu 3ToM ycTaHOBWIIM, UTO OHA BO3JIEUCTBYET HA MY>KUHMH U KCHIIUH
CKBO3b JIBE )K€JIe300€TOHHBIC CTEHBI JIy4llle, ueM Buarpa.

CrnenoBatenbHO, conHeuHble C-U3ITydeHus1, CIOCOOHBI MEPEHOCUTH H(OPMALIUIO,
B TOM YHCJIC U TaKyl0, KOTOpas 00yClIaBIUBAET Pa3BUTHE B OPraHU3ME
KopoHaBupycHoU nnpexun. [Ipuaém, 3ta nHbOpMALIK TPOXOTUT CKBO3b
KEJIe300€TOHHBIE MTPETpaibl.

PaccMmoTpum Teneps npuunHy, 1o kotopoid CoJiHIe TeHepUpyeT HHPOPMaLUIO,
B3BIBAIOLIYIO pa3BUTHE KOpoHaBupyca. B (3) mokazano, 4yto m000i 00IbHOM
opraH yenoBeka renepupyet C-u3inydeHust, ”HHOpMalus KOTOPBIX OTPaXKaeT ero
(u3nUecKoe COCTOSTHHUE.

BwmecTe ¢ Tem, Bbilie ObUI0 ToKazaHo, 4to orcoc DUII u3 ComHila KBAaHTOBBIX
DHEPrUM, BIUSET HA mapaMmeTpsl padoTsl ero KOII, uro yxynmaer ¢pusndeckoe
coctostaue Comna. ITo cytu, oHo 3aboieno. Benencreue vero ero KOII
reHepUPYET BOJHBI COTHEYHBIX C-U3IIydeHH, a ¢ HUMU U UH(OPMAITNIO, KOTOpast
oTpaxkaeT ero coctosinue. Dta uHdopmanus Biausier Ha KOII uenoseka, B
pe3yabTaTe Yero B €ro OpraHu3Me pa3BUBACTCS KOPOHABUPYC U Ipyrue UHGEKIUU.

KpomMme Toro, kak nmokaszaHo BbllIE, BCE Tena BeeneHHON reHepUpYIOT KOCMUYECKHE
C-uznyuenus. HekoTopele U3 HUX cofepkat HH(OpMaIuIo, BO3IEUCTBUE KOTOPOM
CIOCOOHO CO3/1aBaTh B OpraHU3Me YEJI0BEKA Pa3InYHbIE BUPYCHL. DTO U SIBJIAETCA
NPUYUHON BOBHUKHOBEHUS 3a00J1€BaHUM, IPOUCXOKIEHUE KOTOPHIX HEU3BECTHO.

[Tocne pa3BuTHs B OpraHu3Me KOpOHaBUpYca, 3Ta HH(MEKIUs TpUoOpeTaeT
CBOMCTBO IE€PEIaBaThCs BO3AYIIHO-KANEIbHBIM U JPYTUMH ITYTAMH, KOTOPbIE
M3BECTHBI MeauurHe. OHAKO 3TO HE UCKIIIOYAET TAK)KE BO3MOYKHOCTD 3apaKEHUS
Jr0AeH MocpeacTBOM HH(OPMALIUU, KOTOPYIO COIEPKAT HOBbIE TOTOKU
conHeuHbIXx C-u3nyuenuit. [loaToMy, 4TOOBI HCKITIOUUTH MOSBIICHUE PUPOTHBIX
OYaroB 3apakeHUs. KOPOHABUPYCOM U MOBBICUTH 3()(PEKTUBHOCTH KapaHTHHOB,
HE00XO0IMMO 3alllUTUTh HACEJIEHUE OT MH(OpMAIUHU, KOTOPYIO COlepKaT
cosiHeuHble C-u3iydeHusi. Mepsol Ui 3TOU 3aIUThI IPUBEACHBI HUXKE.

11



OpHako mpH aHaIU3e NPUYNH OBICTPOTO PACIPOCTPAHEHUSI B MUPE KOPHOBHUpYCa
HaCTOPa)KUBAIOT PE3yJIbTAaThl HAIMX HaOMoeHul B criekTpe C-u3znmyuenuil. Ou
IIOKAa3aJId, YTO BCIIBIIIKAM 04aroB KopoHasupyca B Mranuu u npyrux crpas EC,
npeauecTBoBajo cienytomiee. [o reonentpuueckoit opoure, Ha TpaBepce Oeccsl
¢ BocToka Ha 3amajn ¢ uaTepBasioM B 120 rpagycoB, B TEUEHUE HECKOIBKUX JHEM,
MEJUIEHHO MepeMeaioch 2 00bekTa. OT HUX MCX0Iuau MolnHenmue C-
W3ITyYEHHUsI 1JIs1 KOTOPBIX 5 3Takei, KOTOpbIe ObLIM B 3[aHUH HAJl HAMU, BOBCE HE
ABJISJIACH TIPErPAJON.

OT0 MAa€T OCHOBAaHME IoJIaraTh, YT0 C-U3IIydeHus ITUX OOBEKTOB YCHUIIUBAIIO
JEHUCTBUE BOJH COTHEYHBIX C-M3IIy4eHHil, YTO 00YCIOBUIIO BO3SHUKHOBEHHE
MacCOBBIX 04aroB KOpoHaBupyca. I103ToMy JIokann30BaHbl OHU
IIPEUMYILECTBEHHO B CTpaHaX, KOTOPHIE PACIIOJIOKEHBI IO TPAEKTOPUHU
nepeMeIeHHs 3TUX 00bEKTOB BOKPYT 3eMHOro 11apa ¢ Bocroka Ha 3anan.

HOBTOMY MpcacCTaBJLACTCA, YTO 34 HOIIO6HLIMI/I 00BEeKTaMU HGO6XOI[HMO BCCTH
Ha6JIIOIIeHI/ISI " IIPUHHUMATh JOCTYIIHBIC MCPBbI 0e3011aCHOCTH.

2.8 Mepsbl 1191 npeaoTBpalIeHnst 00pa30oBaHue NPUPOAHBIX
04ar0BKOPOHABHPYCA

B (3) noka3aHo, 4TO J110/11 ¢ JABHUX BPEMEH OBLIM 3HAKOMBI € TIOJJOOHBIMU
uHpopMallMOHHbIMU aTakamu u3 Kocmoca. [[j1s 3a1mThl OT HUX UCHOIb30BaH,
HaIpuMep, TPaAULMOHHbIE KPOBIIM 31aHUM B KuTae, KOTOpble UMEIOT Iaroay.
Taxast oopma kpoBiir 00yCIIaBIMBAET CTOK KOCMUYeCKUX C-HU3ITyueHui, KOTOpble
00pa3yloT KBaHTOBOE M0J€E, OTpaxarouiee kocmuueckue C-uznyuenus. [loatomy
TakKasi KpOBJIsl 00ECIIEUMBAET 3aLUTY JIIOJEH OT BUPYCHBIX MH(EKIUI
KOCMHMYECKOTO MPOUCXO0XKICHUS B 3AaHUSAX U HA MPUJIETAIOIIUX TeppUTOpUsX. [1o-
BUJIMMOMY, UIMEHHO 3TH KPOBJIH, WIM KOHCTPYKLIMH AHAJIOTUYHOTO Ha3HAYCHUS,
oOycnoBuin ObIcTpoe 3aTyxaHue B Kutae oyaroB naHieMuu KOpoHaBUpyca.

[TosTOMYy, NJIs1 3aIIMTHI HACEJIEHUSI TOPOJOB OT BOZHUKHOBEHHUS TPUPOJIHBIX OUYaroB
MaHJIEMHH 11EJI€CO00Pa3HO OCHACTUTh HAan0O0JIee BBICOKHE JOMa KPOBIISIMHU
IaTPOBOTO THUTIA C TIATOJ[0M WK APYTUMH KOHCTPYKIMSIMU aHATOTUIHOTO
Ha3HAYCHUSI.

Kpowme Toro, Bo BpeMs KapaHTUHOB JIIOJISIM CIEAYET OOJIbIIE HAXOUTHCS Ha
cBexeM Boznyxe. [Ipu aToM HeobxoarumMo, YTOOKI 37aHus, TIEMIEXOAbl U TPAHCTIOPT
MMeEJIH 3alIUTy OT KocMu4ecKnX C-u3y4eHun.

3. Oobcy:xxknenue
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B craThu mokazaHo, 4To OTCYTCTBUE y (DU3UKHU 3HAHUH B 00nactu C-u3myueHui
0OyCJIOBUJIO OTCYTCTBUE CTAaHAAPTOB HA UX OrpaHUuYeHUE B TexHUKe. [loaToMy
TeXHUKa (TJIaBHBIM 00pa30M COTOBAs CBA3b M BRICOKOYACTOTHASI TEXHUKA)
HEIPEPHIBHO TEHEPUPYET B OKpYKarolIyto cpeny C-u3nmydeHus, 4To CnocoOHO
JnecTadIn3upoBaTh €€ Mareputo. [lo-BuaumMomy, 1o 3Toi NpuurHe 3eMIIIO U
Connue okkynuposano DUII, kotopoe BbicackiBaeT U3 TexHUuku, CoNHIA U JT0eH
KBaHTOBbIC SHeprun. ComnHie Ha 3To Bo3aerctBue DUII pearupyer tem, 4To
TEHEPHUPYET BOJIHBI COMHEUHBIX C-M3IIydeHHil, HHPOopManus KOTOPbIX
0OyCJIaBIMBAET Pa3BUTUE B OpTraHU3ME JIIOJIeH MPUPOHBIX 04aroB KOPOHABUPYCA.

[TosTOMY C 11€JIbI0 OCTAHOBKH MAHJIEMHUH, KPOME KapaHTUHOB, HEOOXOIUMO
MPUHSATH TAKXKE MEPhI, OCYHIECTBICHUE KOTOPHIX TUKBUAUPYET YCIOBUS IS
BO3HUKHOBEHUS MPUPOAHBIX 04aroB KOpoHaBupyca. /s yero npeaaraem:

1. C noMomipro paIuoCTaHIMI AAIBHEW KOCMUYECKON CBSI3U OUMCTUTH COJHIE
ot DUII. 3anuchk KOMaHAbI AJI1 3TOT0 HAMU pa3padoTaHa U UCMbITaHA. DTO
IIO3BOJIUT 32 2-3 JIHSI BpEMEHHO BOCCTaHOBUTH aKTUBHOCTH COJIHIIA U
OCTaHOBUTH BOJIHBI COJIHEUHBIX C-U3Tyd4eHUH, a C HHIMU U BO3SHUKHOBEHHUE
IPUPOJIHBIX OYaroB KopoHasupyca. [lapamnensHo HE0OX0IUMO
OCYILECTBJIATD TAK)KE IIPUBEIACHHBIEC HUXKE MEPBI;

2. OOyuuTh Kaapel 3HaHUSM B 00s1acTu C-U3Iy4eHUN U HA OCHOBE CTaHIapTOB
UCKITIOUUTD BHIOpOC C-U3ITydeHU 13 MUPOBOM TEXHUKHU. DTO OCTAHOBUT
poct DUII, ymydmuT 340pOBbE THOAEH U MO3BOJUT NPUCTYIUTH K
yHuutoxxkenuto DUII Ha 3emie u B Kocmoce;

3. OcHacTuTh HanOoJiee BEICOKUE 3/JaHUS B HACEIEHHBIX MECTax
KOHCTPYKITUSIMU, KOTOPBIE OTpaxaroT kKocMuueckue C-u3iydeHus. ITo
WCKITFOUYNT BOSHUKHOBEHUS MMPUPOTHBIX 0YaroB MaHACMUU KOPOHABUpYCa U
MOBBICUT d(PPEKTUBHOCTH KAPAHTUHOB;

4. OCHACTUTH BECh TPAHCIIOPT YCTPOUCTBAMH, KOTOPBIEC CO3/Ial0T KBAHTOBOE
noJie, oTpaxaroiiee kocMuueckue C-u3aydeHus, YTO UCKITFOUUT
oOpa3oBaHuE MTPUPOIHBIX OYATOB MAHJIEMHUH;

5. OcHacTuTh NMemexo 0B JErKUMH MIIAlaMU U HUIAIAMK, MaTeprail KOTOPBIX
OTpakaeT KOCMUYECKHE, B TOM YUCIIE U COMHEYHbIe C-U3TydeHUsI, 9TO
3aIIATUT UX OT MPUPOJHOTO 3aPAKCHHSI KOPOHABHPYCOM H JIPYTUMHU
BUPYyCaMH.

6. Pa3paboTarh 3anuCh KBAHTOBBIX YHEPTUM, TPAHCIALUS KOTOPBIX TTO3BOJIUT
pazpyuiath HHGOpPMAIHIO, KOTOpasi 00yCIaBIUBACT Pa3BUTHE
KOpPOHaBHpYycCa.

7. Ocnactutb Bce 42,000 criytHukoB Starlink yctpoiictBamu, KOTOpbIE
(bopMHUPYIOT KAHTOBOE I0JIE, OTpaXkarolee coHeuHble C-U3TydeHus, a ¢
HUMU 1 UHGOPMAITUIO BBI3BIBAIONIYIO PA3BUTHE KOPOHABHUpYyCa. ITa Mepa
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TaKXKe 3alIUTUT annapaTypy COyTHUKOB OT BO3AEHCTBUS COJIHEUHbIX C-
W3JIyYEHHUH, YTO MOBBICUT €€ HAJEKHOCTD

8. Bmenutb B 00s3aHHOCTh Kocmudeckux cuil CIIA u n1pyrux cTpaH BBISBISATH
B criekTpe C-u31ydeHHil KOCMUYECKHE 0OBEKThI, KOTOPHIC MPECTABIISIOT
MOTEHIIUAJIBHYIO YTPO3y U IPUHUMATh HEOOXOIUMbIE MEPhI 3alIIUTHI.

JUJ1s BBIIOJTHEHUS 3TUX MEP HaMH pa3paboTaHbl HEOOXOAUMbIE TEXHUUECKHUE
pemienus. MIx ocymiectBieHue noBbICUT () ()EKTUBHOCTH KaPaHTHHOB, YCKOPUT
JUKBUIALMIO TAHAEMHUH, a TAKXKE 00YCIOBUT NOABEM ITPOU3BOACTBA U OKUBUT
HYKOHOMHKY.

ABTOpBI IMPpUTITAIAOT BCCX KCJIIAOIUX ITPUHATh YIACTHUC B 06CY}K,Z[CHI/II/I ATOM
CTaTbu.
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JIOmOJTHUTEIbHbIE MATEPHAJIBI
1. MeTtoabl

OcuoBanbl Ha npuMenenuu pudopa ['PB kommakt (GDV Scientific Laboratory),
KOTOpbIH BhiyckaeTcsi B Poccuu u ceprudunmposan B CIIA, Anonnn, EC u
npyrux crpaHax. C mOMOIIBIO ATOTO MPUOOpPa MBI OIICHUBAJIH BIUSHHE S-
U3ITy4YEeHH, Ha TUIOMAb JIEKTPUUECKOTr0 pa3psjia B €ro razopaspsgHon Kamepe, B
MUKCENSAX, KOTOPBIE JIETKO MEPEeCUUTaTh B JeUOebl. DTOT NprOOp AUCKPETHOTO
JEHCTBHUS, TTOATOMY B UCCJICAOBAHUAX ObLIH 3a/ICHCTBOBAHBI TAK)KE CCHCOPHBIC
OLLYILIEHUS B JIAIOHSAX 3KcnepToB. [locnennee mo3Boauio 3HAUUTEIBHO YCKOPUTh
WCCJIEIOBAHUS M PACKPBITH MHOTHE CBOMCTBA S-U3JIyYCHUH, B TOM YUCJIE U TO, YTO
OHHM BBIXOJIAT 3a MPEJETbl MATEPUH Yepe3 €€ OCTPhIe KPOMKU. ITO CBOMCTBO S-
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W3JIyYEHUN MBI UCIIOJIB30BAIM B KOHCTPYKIIMU YCTPOKCTBA, ONIMCAHUE KOTOPOTO
IPUBEIEHO HUXKE, KOTOPBIM fonojaHmm npubdop I'PB komnaxT, 4To 1o3Bonusio
II0JIy4aTh pe3yJIbTaThl UCCIECIOBAHUN B PEXKUME PEATIbHOTO BPEMEHH.

y 6

S-radiations

Puc. 1 biiok - cxeMa 3KCriepuMEHTAIbHOW YCTaHOBKHU

Ha puc. 1 nokasansl Ticku 1, B KoTopsix cxxumanu ¢ cwio F (10 H x m)
nepeBsiHHYO0 JTHHEHKY (650x20x6 MM), a Tak)Ke METaJUIMYECKYIO JIMHEUKY
(180x20x5 mm), 2, KOTOpBIE HA OJTHOM M3 KOHIIOB UMEJIU 3a0cTpeHue. B
pe3yJIbTaTe CHKATUS JIUHEEK, U3 UX OCTPHUSI BBIXOJUT MTOTOK S-U31ydeHuil. J{iis ero
OLIEHKH OBLJIO MPUMEHEHO YCTPONUCTBO, YIOMSHYTOE BbIlie. OHO COCTOSIIO U3
JaT4YMKa 3, KOTOPbIA OB yCTaHOBJIEH B OTOKe C-M3lydeHuil, Ha paccTossHuM 80
MM OT 3a0CTPEHHUS JIMHEEK. ITO IaTYUK 3 BBIMOJHEH B BUJIE TIJIACTUHBI U3
oepunueBoit Opon3bl (20 x 20 X 1 MM), KOTOPYIO COEAMHIIIA SKPAHUPOBAHHBIM
AIEKTPUUYSCKUM ITPOBOAOM 4 ¢ MEeIHBIM KoJiblioM 5 (50 x 10 MM), oguH Topelr
KOTOPOT0 UMEJ 3a0CTPEHHE. ITO KOJIBIO Mbl YCTAHOBHWIH HAJl Ta30pa3psiAHON
kamepoit ipudopa I'PB kommnakT 6, 3a0CTpEHHBIM TOPIIOM B CTOPOHY KaMephI.

N3mepenus ocymecTBIsUINCh B aBTOMaTHUECKOM pexuMe, 0€3 MpUCYTCTBUS
mroaen. Ilpu s3ToM mapameTpsl AJIEKTPUYECKOTo pa3psijia B Kamepe npudopa
¢ukcupoBana Buaeokamepa. KoanuecTBo UMITyIbCOB B CEPUM YCTAHABIUBAIN OT
30 o 40. Bpems mMexny umnynbcamu — 3 cek. [Ipu Hanmuuum pe3kux OTKJIIOHEHUH
B COBOKYITHOCTH BBIOOPKH, 1-2 pe3ynbTaTa HCKIOYAINCh U3 PACUETOB.

DTOT %€ AATYMK Mbl UCIIOJIB30BaIM 1Jid u3Mepenus ypoBHs ['U. [{ns sToro ero
YCTAaHOBWJIM B TOPU30HTAILHOM MOJIOKEHUU Ha dokyce syua ['U, 1.e. B
LEHTPAJIbHOM €ro 4acTH, II€ UHTEHCUBHOCTD U3JIyYEHU MaKCHUMaJbHA.
JnutensHOCTh 3Mepenuid — 24 yaca. IHTepBasl MEXK1y UMITYJIbCAMH - 2 MAHYTHI.
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JI1st OLEHKM S-U3Ty4YeHUi, KOTOPbIE TEHEPUPYIOT AHTEHHBI COTOBOM CBSI3H, B
KauecTBe MPUEMHOTO YCTPOICTBA OblIa UCIOb30BaHa TPYyOKa U3 OPraHUuYeCKOTO
crekna guHou 150 MM, quameTp KoTopoi coctasisii 40 MM C OCEBBIM
orBepcTtueM nquamerpom 10 mm. B koHIIEe TpyOKH yCTaHOBJIEH MUHUATIOPHBIN
MUKPOQOH, BBIBOJbI KOTOPOTO OBLIIA COETUHEHBI C TMHAMUKOM Y€pe3 MarHUTHBIH
ycunuTensb. I OTCEeYeHHs JIIEKTPOMArHUTHBIX BOJIH COTOBOM CBSI3U, TUHAMMK
OBLII COEIMHEH, Yepe3 MATHUTHYIO Pa3BsI3Ky, OJTHOXKUIbHBIM IIPOBOJIOM C
ONMCAHHBIM BBILIE KOJIBLIOM 5, KOTOPOE YCTaHABIMBAJIOCh HAJl KaMepol mprubdopa
I'PB xommakT 6. TpyOka 3Ta ycTaHaBIMBalIach Ha IITaTHBE Ha paccTostHUU 30
METPOB OT aHTECHHBI COTOBOM CBSI3U U OblIa HalleJieHa Ha He€. 3amepbl YpOBHS S-
U3JIyYEHUW, KOTOPBIE UCXONUIIN U3 AHTEHH COTOBOU CBSA3HU, TPOBOIMUIIUACH C
nomoIpto npudopa ['PB-koMnakT B AByX pexxumax. [IepBblil - 0OBIYHBIN pexKUM
paboThl aHTEeHHBI. BTOpOI — nociie NoAKII0UeHUs] HEUTpanu3aTopa S-u3Iy4eHuid K
kiemmaM nutanus 380V paboueit cTaHIIMK COTOBOM CBSI3U, KOTOpas Mpeoopa3yeT
Y IIepeaéT CUTHAJIBI HA AHTEHHBI COTOBOM CBs3U. HenTpanusyromiee ycTpoiucTBo
ObLIO pa3padOTaHO HAMU Ha OCHOBE CBOWCTB S-u3IyueHul, 3pPpeKTUBHOCTD
KOTOPOI'0 paHee HEOAHOKPATHO IIPOBEPSIIACS.

Matematuyeckas 00paboTKa pe3yJIbTaTOB U3MEPEHHM OCYIIECTBIISIT KOMITBIOTEP
0 MHOTO(paKTOPHOMU MTporpamMMe ¢ UCTOJIb30BAHHEM METOJI0OB MaTEMAaTUYECKON
CTATUCTHUKU U TEOPUHU BEPOSTHOCTEN € MOTPEMIHOCTHIO A0 95%, KOTOpBIE BbIIABal
pe3yJIbTaT B BUJE TUATPAMM.

JI1st HOATBEP K ICHHSI HATMYUS BOJIH COTHEYHBIX C-U3ITy4eHUN U OLIEHKU UX
BJIMSIHUS HAa HarpeB KOPbI J€PEBBLEB, Mbl IPUMEHUIIN PYYHOU MUPOMETP TUIIA
MS6531C. C ero nomMompbto Mbl, C paCCTOSIHUSA OKOJIO 1 MeTpa, u3mMepsnu
TEMIIEpaTypy KOPbI I€PEBHEB C COJTHEYHOW U TEHEBOM CTOPOH C TOYHOCTBIO J10
JIECATHIX JOJIEH rpajyca.
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