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BIOLOGICAL TERRORISM: PREPARING THE ESSENCE

Biological terrorism is the reality of today. It is understood as the deliberate use by
individuals, terrorist groups or organizations, separate structures of state bodies of
biological weapons of destruction of people, animals and plants in order to destroy or
disable people, causing great economic, social, political. demographic and environmental
losses to the country and the world community | imposing a certain line of behavior on
international organizations, states, local governments in solving external and internal
issues problem. The negative consequences of bioterrorism are revealed, three classes of
biological agents. the main methods of combat use of biological weapons are analyzed.

Kepwords: biological terrorism, biological weapons, national securily, epidemic,
pandemic.

Problem setting. Modern terrorism is cynical and diversified. If, at the stage of
the origin of this phenomenon, the purpose of most terrorist acts, as a rule, was the
destruction of individuals, today it is the mass destruction of people, the undermining
of material well-being, and the destruction of cultural property [1]. In addition, due
to the recent increase in the socio-political effect of the terrorist attack, their
organizers and executors are expanding their geography, scaling up and increasing
the sophistication of terrorist acts. Today, in order to achieve their goals, terrorists
are ready to use any means without any restrictions. Due to the increase of matenal
equipment and technical capabilities, terrorists seek to use modern information and
cyber technologies in their criminal activity, to seize weapons of mass destruction.
Biological weapons, due to a number of inherent combat and functional
characteristics, make it very convenient for a larger-scale terrorist attack. The current
revolution in the field of biotechnology is capable of creating biological weapons
that are not inferior to nuclear weapons in terms of astonishing parameters and have
flexibility in use.

Recent research and publications analysis. The problems of terrorists using
weapons of mass destruction, especially biological weapons, were constantly in the
spotlight for Western (M. Armstrong, W. S. Carus, A. Collins, D. D. Dones,
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C. Enemark, B. C. Garrett, L. Gray, L. ldzikowski, K. Y. Johnson, P. M. Nolan,
M. Kerrigan, M. G. Kortepeter, F. Lentzos, K. Newby, M. Olshaker, M. T. Osterholm,
V. N. Pinto, T. Renders, E. Rice, A. T. Tu, M. E. Vargo, M. Wilkinson at al. [2—
21]) and Ukrainian researchers (M. Andreichin, O. Bardin, M. Velichko, M. Horlach,
O. Glinska, V. Kopcha, A. Laputina, V. Radchenko, A. Serdyuk, Yu . Skaletsky,
K. Cherednichenko et al. [22-27]). But at the same time, the events surrounding
the COVID-19 pandemic indicate that the problem of combating biological terronsm
will be problem of our future.

Puaper objective. The purpose of the article is to reveal the essence of biological
terrorism, 1ts main features and consequences.

Paper main body. The world in which we live is constantly is putting humanity
to the test. As a representative of a biological species, a person is exposed, first of
all, to such possible threats as: activation of cells of endemic infections due to
regional and global anthropogenic influence (malana, yellow fever, Rocky Mountain
spotted fever, Japanese encephalitis, tick-borne encephalitis, cholera, hemorrhagic
fever, etc.); the appearance of previously unknown infectious diseases (AIDS, Lyme
disease, Marburg fever, Lass, Ebola, legionellosis, spongiform encephalopathy,
toxic shock syndrome, helicobacter infections, cryptoscoridioses), the epidemic
spread of «old» infections, including defeated ones (tuberculosis, meningococcal
and streptococcal infections, diphtheria, shigellosis, salmonellosis) in the new
ecological and social environment of human habitation; increased risk of exotic
and quarantine infections (tropical helminthiasis, West Nile fever, malaria, yellow
tever, cholera, etc ) due to the globalization of the economy and trade and mass
migration of the population; the deliberate distribution of biological agents in order
to infect people, animals and plants (biological weapons and biological terrorismy).
We will discuss about the last type of biological threat in this article.

The history of mankind abounds with examples of using arsenic, cicuta, mercuric
chloride and other toxic substances against their own kind by humans. One of the
first recorded cases of villainous poisoning was told by the stories of the Greek
physician Ctesias, who lived in the 5th century BC. This doctor was a witness of
how the mother of the Persian king Artaxercus I named Parisatida poisoned her
daughter-in-law Statira. But this and similar cases were directed against a specific
person. In the twentieth century, mankind decided to go further by using biological
{bacteriological) weapons against large groups of people. Thus, the Japanese during
World War II developed such weapons: they used the plague virus in China from
1936 to 1945, Germans threw a bomb with anthrax causative agents on the small
northern island of Grunland. Up to now, only those animals that do not suffer from
anthrax live there.

The events of the fall of 2001 in the United States, related to the spread of
anthrax spores through mail, indicate that bioterrorism as hypothetical threat
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gradually turning into a real danger of the 21st century. Words spoken by an
American infectious disease epidemiologist, regents professor, and director of the
Center for Infectious Disease Research and Policy at the University of Minnesota
Michael T. Osterholm few years before the attack, that the threat of biological
poisoning is inevitable, turned the question from «if», into «when» and «where»,
ends up being harsh reality. Two weeks after the first case use of anthrax in the
United States, FBI Director Robert Muller confidently stated that those were «acts
of terrorism.»

Although both the scale and the results of the bioterrorist campaigns carried out
there most likely pointing out towards the psychological onentation of these actions,
and not the widespread usage of biological weapons against the population.
Nevertheless, it should be noted that bioterrorism in the 21st century turned into
a very serious problem for humanity. This is largely facilitated by the living
conditions of modern society. American military experts believe that in the near
future, if the terrorists are faced with the task of destroying as many people as
possible within a short timeframe, they will give preference to its simplest
implementation — with help of biological agents. The American side has substantial
grounds for such conclusions. Back in the 1950s, military researchers conducted
an experiment of unprecedented scale on humans, spraying two types of «harmless»
microbes (Serratia marcescens and Bacillus glodigii) from warships in San Francisco
in order to determine the spread of bacterial aerosol among the population of large
American’s cities. This experiment in a short amount of time contributed to the
development of an epidemic with one fatal outcome.

In 1960 in New York, military researchers launched light plastic bags filled with
the saprophytic microbe Bacillus subtilis into the mine ventilation system
underground. The guards who were there showed surprising indifference to the
actions of the experimenters, satisfied with their statement that they were conducting
a scientific study. In this experiment, it took only a few minutes for the bacteria to
spread to all stations of the given underground line. So, model studies have shown
that the underground is a very convenient place to carry out acts of biological
terrorism. According to estimates, in the case of using Anthrax, out of 12,000 people
who will get sick in such situation, 11,400 will die; if tularemia pathogens are used,
the number of patients will be 200 thousand, and 300 thousand people will suffer
from pathogens of brucellosis. The appearance of such number of patients over
a short amout of time will completely paralyze the normal life and health care
system of even such powerful city as New York. We see happening in Italy and
Spain in the context of the COVID-19 pandemic.

Therefore, today it is necessary to have a fairly clear idea of such a phenomenon
as biological terrorism, which should be understood as the deliberate use by
individuals, terrorist groups or organizations, some structures of state bodies of
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biological means of defeating people, animals and plants in order to destroy or
incapacitate people, inflicting heavy economic, social, political, demographic and
environmental losses on the country and the world community, imposing a certain
line of behavior of international organizations, states, local authorities in dealing
with internal and external problems. Biological terrorism in any state, even a member
of the «golden billion», can turn into a catastrophe, because its consequences are
unpredictable and they do not have territonal borders. To infect a person, it is enough
that from ten to one hundred viral particles get into the lungs, onto damaged skin
or mucous membrane (nose, mouth, eyes). For comparison: up to ten thousand of
such particles are placed in a drop hanging on the tip of a syringe needle. That is
one drop that can kill thousand people on the spot! A teaspoon is enough for the
inhabitants of the whole city. Half of the sick will die, the rest will remain disabled.

Professor Y. Suchkov, who worked for so many years on the so-called «fifth
problem» — protecting troops and the population from weapons of mass destruction,
in the interview with « Top Secret» noted that the consequences of using «fighting»
strains as a means of terrorist attacks would be monstrous. «Those involved in the
development of bacteriological weapons induced the so-called multidrug resistance
on strains, leaving one reserve antibiotic so that saboteurs and developers could
use it. They say that scientists were required to obtain a strain with virulence at the
level of one cell, that is, one cell should infect the animal. Thousands of cells are
required to infect humans. And in vitro there are billions of them. Several years
ago, the head of the museum of living cultures of one of the closed institutes, in
order to «annoy» his director, sent an ampoule of a not very virulent strain of cholera
to the FSB to prove the possibility of leakage of dangerous microbes. State security
officials quickly figured this person out. Condemned. But this case showed that
strains can be stolen [28].

Biological terrorism has a number of negative consequences:

social — mass diseases of people with a severe course of the disease and a high
degree of fatal outcomes, panic, fear, neuropsychiatric disorders, disability, paralysis
of the will, depletion of medical resources, high mortality among medical staff,
disruption of medical institutions, decline in living standards of citizens;

economic — the collapse of the country’s economy, the disease and death of
productive farm animals, the destruction of crop plants, which are the main source of
food for the population, mass hunger, an increase in the number of refugees, devastation,
discrediting the country on the world market as a trading partner, excessive material
and financial costs of conducting anti-epidemic, quarantine and other measures to
eliminate the epidemic (pandemic), self-paralysis of the transport system,

political — elimination or blackmail of undesirable political leaders, creating an
atmosphere of distrust of the country’s leadership, intensifying activity of the
political opposition,
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demographic — a significant reduction in population;

military — covert incapacitation of military personnel of a eventual or real
adversary without coming into contact with his armed forces.

The list of potential biological weapons agents that can be used by terrorists,
according to various sources, ranges from 10 to 50 names. As a critenion for their
prionty, virulence, persistence in the external environment, the possibility of
industrial production using relatively simple and cheap technologies, and the
absence of specific prophylaxis and treatment are used.

A bioterrorism attack 1s the deliberate release of viruses, bacteria, or other germs
{agents) used to cause illness or death in people, animals, or plants. These agents
are typically found in nature, but it is possible that they could be changed to increase
their ability to cause disease, make them resistant to current medicines, or to increase
their ability to be spread into the environment.

Bioterrorism agents are classified as categories A, B, and C [16].

Category A: High-priority agents include organisms that pose a risk to national
security because they can be easily disseminated or transmitted trom person to
person, result in high mortality rates, and have the potential for major public health
impact. They might cause public panic and social disruption, and require special
action for public health preparedness. Agents/diseases include anthrax (Bacillus
anthracis), botulism (Clostridium botulinum toxin), plague (Yersinia pestis),
smallpox (Variola major), tularemia (Francisella tularensis), and viral hemorrhagic
fevers [filoviruses (e.g. Ebola, Marburg) and arenaviruses (e.g. Lassa, Machupo)].

Category B: The second highest priority agents include those that are moderately
easy to disseminate, result in moderate morbidity rates and low mortality rates, and
require specific enhancements of CDC’s diagnostic capacity and enhanced disease
surveillance. Agents/diseases include brucellosis (Brucella species), epsilon toxin
of Clostridium perfringens, food safety threats (e.g_, Salmonella species, Escherichia
coli O157:H7, Shigella), glanders (Burkholderia mallet), melioidosis (Burkholderia
pseudomallei), psittacosis (Chlamydia psittaci), Q fever (Coxiella burnetii), ricin
toxin from Ricinus communis (castor beans), Staphylococcal enterotoxin B, typhus
fever (Rickettsia prowazekii), viral encephalitis [alphaviruses (e.g. Venezuelan
equine encephalitis, eastern equine encephalitis, western equine encephalitis)], and
water safety threats (e.g. Vibrio cholerae, Cryptosporidium parvum).

Category C: The third highest priority agents include emerging pathogens that
could be engineered for mass dissemination in the future because of availability,
ease of production and dissemination, and potential for high morbidity and mortality
rates and major health impact. Agents include emerging infectious diseases such
as Nipah virus and Hanta virus, and Mycobacterium tuberculosis (multidrug-
resistant strains). Newer trends are products of microbes that can kill or incapacitate
targeted hosts, e.g. hormones, neuropeptides, cytokines called as «designer
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substances» to target a particular organ or type of enemy. Others are «ethnic bombs»
and parasite biological weapons under trial to affect cash crops.

There are following methods of combat use of biological warfare (BW):

spraying biological formulations to infect the surface air layer with aerosol
particles — aerosol method,

dispersion in the target area of blood-sucking carriers artificially infected with
biological agents — transmission method,

biological infection of air and water in confined spaces [29].

Military experts consider the aerosol method as main, most effective and
promising, since it allows you to suddenly and stealthily infect surface masses of
air in large areas with biological agents, the terrain and the people on it, equipment,
machinery. In this case, people are exposed to biological aerosol not only on opened
locations on the ground, but also in unsealed facilities, vehicles, equipments. This
method allows: to use for combat purposes almost all types of BW, to ensure
infection of the body with both massive doses of one type of BW, and a combination
of their various types. In addition, the protection of the body trom aerosols of BW
during their penetration through the respiratory system proved to be more difficult
than with other methods of using BW. This is explained by the lack of effective
protective barriers on the body and the occurrence of severe pulmonary forms of
diseases that are much more severe and have bigger fatality. All this can reduce the
effectiveness of emergency protective measures, create atypical lesion, acceleration
of getting people out of order, increase the severity and mortality of the lesion.
Foreign sources indicate that the most effective use of biological aerosol should be
in the autumn-winter season {at air temperatures from minus 15 to plus 10 C, in
inversion or i1sothermal conditions of vertical air stability, with average values of
relative humidity, wind speed 1-4 m/s, the absence of solar radiation and
precipitation) [30]. The relief effects on the efficiency of aerosols. On a flat open
area the spread of the aerosol cloud occurs evenly. All other terrain features to one
degree or another increase the dispersion of the cloud and reduce the area of
infection. In gorges, hollows, ravines, forests, settlements with dense residential
and industrial buildings, where the circulation of air masses and direct solar
radiation are limited, it is possible to stagnate a cloud of biological aerosol,
preserving its damaging properties for a longer time. Aerosol particles deposited
on the ground combine with dust particles of the soil and when the wind 1s strong,
as well as when people and vehicles move through the contaminated area, they
again rise into the air, forming a secondary biological aerosol. In cases where the
enemy uses persistent types of biological agents, this aerosol becomes an additional
source of possible infection of people.

It is possible to use a transmission method, which consists in deliberate dispersion
of bloodsucking carriers artificially infected with biological means in a given area
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using entomological ammunition (aircraft bombs and containers of a special design).
The method is based on the fact that many of the existing blood-sucking arthropods
in nature are easy to perceive, keep for a long time, and then, through bites, they
transmit the causative agents to a number of diseases dangerous to humans and
animals. Thus, certain types of mosquitoes are capable of transmitting yellow fever,
dengue fever, Venezuelan encephalomyelitis of horses, fleas — plague, Sucking
lice — typhus, mosquitoes — Pappataci fever, hard ticks — Q fever, encephalitis, and
others. Artificially infected carriers are most likely to be used in warm seasons (at
temperatures from 15°C and above) and environmental conditions close to the
natural habitat of carriers [31].

After the events of September 11, 2001, the US secret services worked out
a version of a possible spraying bacteriological weapons over cities using agricultural
aircraft, since these aircraft were getting interest from people suspected of conducting
air attacks on New York and Washington, water contamination (effective in case
of introducing a sufficient amount of infectious material into tanks and water towers,
where drinking water enters after purification), food contamination (the most
dangerous is the contamination of ready-to-eat meals or cold snacks at public
catering facilities), infection of mail messages, sabotage enterprises for the
production of vaccines, diagnostic and medical biologics, etc. [32-33]. Regardless
of the application method, the biological agent can cause the sudden onset of mass
diseases, the nature of which should be distinguished from epidemic outbreaks of
natural origin.

The main signs of an epidemic caused by the deliberate spread of an infectious
agent are: the sudden onset of massive cases of a rare or sporadic infection,
identification of group diseases outside the endemic cell; the occurrence of an
epidemic in a season uncharacteristic for this infection; extremely rapid spread of
infection among people who have experienced exposure to a biological agent,
atypical age characteristics of patients; mass infections of a known infection in an
unusual way; short and approximately the same incubation period for most patients;
isolation of pathogen strains in patients and from external objects with altered
antigenic and biochemical characteristics, unusually high virulence and resistant
to antibiotics; the presence of clinical signs in sick people that are not inherent in
this nosological form; a large proportion of severe cases and fatal consequences,
ineffectiveness of treatment with known drugs.

All of the above makes us look a little differently at the problem with the
pandemic of the coronavirus COVID-19, especially in the context of the statements
made by Chinese biologists Botao Xiao and Lei Xiao. They believe that the
appearance of the virus 1s associated with the activities of biological laboratories
in Wuhan [34]. Although we will never know the truth from the Chinese leaders,
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the official version that — SARS-CoV-2 is apparently a hybrid of the coronavirus
found in bats and another coronavirus of unknown origin. In the next step, the
researchers found out that the virus was probably transmitted to humans from
snakes. Researchers from South China Agricultural University in Guangzhou
believe that pangolins could be the source of the new coronavirus [35], that is, no
trace of the activity of the biological laboratory. The situation 1s not new. It 1s worth
recalling the events that took place back in the 1970s in the Soviet Union. In April —
May 1979 in Sverdlovsk (now Yekaterinburg) there was an unusual epidemic of
Anthrax, during which 95 people fell ill (68 of them died, or 71.5%). In fact, the
number of deaths and injuries in that disaster 1s immeasurably greater, including
those whose health was undermined by subsequent vaccination, as well as those
who died and became ill ten years later or were born with serious health conditions.
Soviet officials said the outbreak was related to eating meat from sick Anthrax
animals, whose diagnosis was not promptly diagnosed.

Nevertheless, as follows from retrospective investigations and a survey of
victims and doctors who treated patients and performed an incision of the dead, the
main route of infection for people and animals was the inhalation route. The main
number of patients were workers of a secret facility in which biological weapons
were developed. The experiments with Anthrax bacilli were carried out in the
experimental block No. 19 of the secret microbiological center of the USSR
Ministry of Defense, where for unknown reason there was a large release of
infectious material into the atmosphere.

In Western print media there were reports that it was made specially by special
services to obtain objective data on the damaging effect of the Anthrax on humans.
It is difficult to agree with this point of view, but it is need-to-know information.
Moreover, it is highly correlated with the activities of the KGB, which investigated
the causes of these tragic events and conducted a total seizure of all documentary
materials, including medical records of deceased people. Currently, NATO experts
are using detailed descriptions of the Sverdlovsk epidemic as a classic example of
the largest Anthrax epidemic in history, caused by an accident or deliberate action.

The first patients in this outbreak appeared two to three days after the aerosol
release that occurred on April 2. The last patient was registered 43 days after a likely
infection. According to calculations, a fatal disease in humans caused the inhalation
of 8—10 thousands of spores. This concentration was recorded at a distance of 4km
from the place of release. Sheep turned out to be more susceptible to the Anthrax
than people and laboratory monkeys (rhesus, cynomolgus). They fell ill with a fatal
infection, receiving a dose of 2 thousand spores and being at a distance of 50km
from the source. Non-fatal diseases of moderate severity were found in people who
probably received a dose of infection of no more than 100 spores [36].
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At the end of the twentieth century, using dates and places data of patients
registration, the incubation penod, as well as official reports on Sverdlovsk of that
time, Mikhail Supotnitsky and Stanislav Petrov wrote an article «Biological
diversion in the Urals», which proved that what happened in Sverdlovsk — diversion
of western intelligence services. The authors of the article explained that the set
and the duration of this outbreak {more than one and a half months) during the
incubation period of the disease equal to 2-3 days were determined only by repeated
spraying of anthrax spores in various places of the region. That 1s, saboteurs are
not once, but sprayed at bus stops 5-6 grams of the recipe many times. They did
this in the morning when the adult population went to work. This explains why the
children were not affected [37]. General Petr Burgasov, former Chief State Sanitary
Doctor of the Soviet Union (from 1965 to 1986), completely agrees with these
findings: «How else to explain this fact: «Voice of America» reported mass deaths
«as a result of the Anthrax spores being released by the military town of
Sverdlovsk-19» already on April 4, and the final diagnosis was made by us only on
the 15th, when the first patient died?! The diversion was real! And everything was
thought out carefully. There is a cold war. The outbreak started. Near a military
town that was engaged in research on anthrax. So the place was not chosen by
chance — there are no such coincidences!» [38].

Conclusions of the research. Thus, the potential threat of biological terrorism
in modern conditions is global in nature._ It is obvious that at the head of effective
joint measures to counter this threat should be the regulatory framework of the
international level that meets the requirements of the present. Noting the leading
role of the Convention on the Prohibition of the Development, Production and
Stockpiling of Bacteriological (Biological) and Toxin Weapons and on their
Destruction (1972} in the development of its basic principles and provisions, new
international legal acts should provide transparent and parity mechanisms for mutual
information and control in the field of dual-use technologies, genetic engineering
using pathogenic biological agents, biological food safety and agricultural
production, of course, taking into account specific issues of economic and national
security of States. Without the combined efforts of all countries in the fight against
bioterrorism, success is impossible.
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Tpeoun Muxau: Hempoeuu, noxrop punocodpckux Hayk, npodeccop,
3aBeayrOLINH kadeapoi COUMONOTHH U MOAUTONOTHH HalHoHanbHOTO
IOPUANYECKOrO YHUBEpCUTeTa HMeHu Apocnasa Myaporo, r Xapbkos, YKpauHa

BHOJIOMMYECKHWH TEPPOPU3M: NPOHUKHOBEHUE
B CYWHOCTb

buoaocuveciuis meppopusm — peaibHoCchHn ceoonauHeeo Ona. oo nux nonuvaemes
VMBIRLTCHIOC MPUMEHEHUE OMOCTbILIMY FUYAMU, MEPPOPUCTILHCCKUMU SPYINAMY UIN
OPAHUZAYUAMU, OMOCLLHLIMU CHIPVIYPAMY 2OCYOAPCINGLHHBIX OP2AHOE DUHOAOHYCCKUX
CPeACHIG NOPANCCHUA HHOO0LT, HCHBOMHBIX 1t PACIICHUT C YCiHbIO YHUYMONCCHUS Wittt 81000
N3 CIIPOSE TIOOCT, HAHECeHHst DOTLIIUX IKOHOMUYCCKUX, COYUMTLIBIX, HOTUMPYCCKUX, O¢-
MOEPADPUYCCIUX 1 IKOFOSHYCCKUX NOMECPL CIPAHE U MUPOGOMY COODNU{CCINGY, HIGAILICAHNUA
ONPLOCHCHHON AUHNY NOBCOCHUA MEHCOVHAPOOHBIM OPSAHUZAYUAM, COCYOUPCMBAM, OPaa-
HOM MECIRNO20 COMOYAPGGACIUS ¢ PERIC NN GHEHINUX U GHVIIPE HIUX npobres. Packpeims!
HCSAMUBHBIC ROCHCOCIGUS DHOMEPPOPUIMA, NPOAHAAUIUPOSAHD! MPH KANCCH DUOLOH-
YECKUX (CCHINDG, OCHOGHBIC CROCOUDLI BOCGOC0 NPHMEHEHNUA DUOIOSUYECKOD OPYICUA.

Kinoueguie cirosa: 61030204eCRUT MEPPOPUIM, DUOTOSUHECKOE OPYICHE, HAYHONTb-
HEst BE30NACHOCHTB, JRNOCMIUS, HAHOCATUSE.

Tpebin Muxaino [Hempoeuy, noxrop dinocodebkux Hayk, npodecop,
3aBiayBa4 kadenpu couionorii Ta nonitonorii HauioHanbHOro IOPHAXYHOTO
yHiBepcuTeTy iMeH fApocnasa Myaporo, M. Xapkis, Ykpaina

BIOJIOTTYHHH TEPOPH3IM: IPOHUKHEHHA B CYTHICTH

Hocmanosxka npotiesu. Cyvacingt mepopuss yinivindgt 1 dazamonusuit. Hxwo na
CMAni 3GPOOHCCHHI YbOSO AGIULQ MEMOHO BiAbIHOCHI MEPOPUCMULHIX QKIIG, AK NPAGIHAO,
VIO 3HUIGCHHA OKRPEMUX IHOUGIOIG, MO CLOOOHI YE MACOBE 3HIIYCHHA Ht00elt, niopHe
MAMe PIaALHOc0 QOOPOOYIY. DYIHyeaitst KVAsMypuux yinnocmedt. Hepes spocmattitst ma-
MEPIATLHOT OCHUYCHOCE | MEXHIYHNUX MOXCAHCOCIMCH MEePOPUCHIN IPOSHYIMD SUKOPHC-
mogyeamit v cQolit 3r04nHHilt digivrocmi cyqacui inopyayittni ma Kibepmexnouodil,
3G6OTONIMU 30POCK) MACO60:0 Ypadceitis. Biororivna 30post 3 02340y 1a HUBKY npuma-
MAIHX T DOROGUX T (VHRYIONGABHUX XAPAKMEPUCHIUE ¢ QVICE 3PYYHOI QT3 SOTRCHEIH
MACUMAOHO20 mepoprcmisnoeo axmy. Pegoitonia ¢ eauysi Giomexnoiositt 0036043€
CIREOPUINY 6)'().-?()(-’1"-HI_V 36]7().'(). O 3Q EPANCATOHUNMU NADAMEMPAMU HE NOCMIVIATITBCH
SOCPHITE 30POF A Mae BPU YHOMY AHVRKICI b ¥ 3ACHOCYEatii.

Anaiiz ocmannix docrioncent ma nyoaixagift. lpotierin 3acmocyeanna mepopic-
maatie 30pOF Macoeoao Ypasieiitsl. 1 nepit 3a 6ce Sloroaivinoi 36poi. nocmiiio nepehveatit
6 yenmpi vearu stk saxionux (M. Apycmpone, M. Bapeo, M. Biakincon, B. Tappem, . Ipett,
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K Iconcon, [ Honee, C. Enenapr, /1 Ioziroscoruir, B. Kapye, M. Keppican, A. Koaains,
M. Kopmenemep, @. Jleumsoc, I Hoaan, K Howdi, M. Omuarep, M. Ocmepxoan, B, Hin-
mo, F. Paiie, T Penoepe, A. Ty ma in.), max i ykpaincoexkux oocaiommrie (M. Audpeiun,
. bapadin. M. Beauurko, M. Topaay, O. Fauncera, B, Konya, A. llamyming, B. Padueitko,
A. Ceporor, FO. Craaeyorcuis, K Yepeonuvenxo ma in. ). Axe pazon 3 mux nooil naexoio
naroeaiir COVID-19 cosopsime npo me, 1o npobieata 6opomesin 3 DIO10T9HUN MEPOPHS-
MOM  APOOREMA HOUOZO MATOYIIBOO,

Dopyyarosanna wired. Mema cmammi — posxpumu cymuicinn 8ioaoeiynoco mepo-
PUSMY. OO OCHOBNT PUCH Tt HACRIOKL.

Buwiitaod ocnosnozo yamepiasiy. femopist BodCmea bacama Na NPUKIGON GUROPUCIRAI-
HA AHOObMI MUNE KV, YUKV, CVACMU MO THUUX OMPVIHIE DeYOSHH npomitt oD HOGIOHUX.
[10dii oceni 2001 p. y CLUA, noe sisani 3 nowtupe sz Chop cudipeskor 6upasku 3a 0ono-
MOZOIO RORNOGUX GIONPAGACI b, CEIOHGMb BPO e, 1O DIoMmepopusM 3 ZIROMemuditol
3aeposu nocmynoeo € XXI cm. nepemeopioenvca ¢ nedesnexy peasvry. Touy coocoomi
HeOOXTIONO Mamit QOCHMb HIMKE VSGACHIS PO IMARE SI6UNE, SK DTOR02T9NUT INCPOPHSM,
HIQ SIKNAL CHO POIVMIINE YMUCHE 3GCMOCYERINISE ORPEMUMN 0COBaM, MEPOPUCIUYNUALYL
SPOYRGMU YU OPSOHIZAYIAMY, OKPEMUMY CIIPVIIMYPAMI OCPHCAGHUX OPEanie DIOT0ciyHIX
30COBI6 YParceliist FO0ett, Meaput 1 POCINt 3 MEMOI 3innjentist abo eueeoeitist 3 a0y
MOOCTL, HOHECENIsH 3HANNUX eRONOMIYHUX, COYIATsNUX, HOTIMUYHNX, QeMOpadiviux ma
CKOAOIYHUX emPam Kpaini I ceIMOGITt chitbHOMI, HOG A3VEAHHS NEEHOT NOGCTHIN MIMNC-
HAPOONUN OPIQHISAYISNM, OEPAHCAGAN, OPEANAN MICYCEOIO CANOCPIOVERINIS ¥ GUPIeliiti
SOGHIHLNIX T GUVIRPILNIX NPOOReAt.

Dioaoziunnit mepopusvt Mae yiiy HU3KY HC2AGMUGHNUX HACAIOKIG! COYIGIbHI — MACO8]
3AXGOPIOCAHHA JIQOCT 3 BANCKUM REPEBI20M XGOPOOH M GUCOKHM CINYNCHEM ACIAAbHIUX
GUNAOKIG. NAHIKG, CIIPAX. HEPEOCO-NCUXTHINT DOINGOU, THEQRIONHICM B, NAPATY 6071, GUCIHA-
HCCHHA MCOUYHUX PECYPCIB, BUCOKA CMEPIHICHTL CCPEO MEOUYHOS0 HePCOHILY. ROPVIHCHHA
POBOMINL HIKYBAIBHIX YCMAHOS, RAOIHHS HCHIMMEBOSO PIGHA SPOMAOAH | CKOHOMIYHI — KOAANC
CRONOMIKI KPATHL. 3GXCOPIORAIHIH T RO NPOCYKIMUGIHIX CLILCHROZOCROOAPCHRUX Meapitit,
SHUICHHA GPONCAIO KVALMYPHUX POCHIH, AKI € OCHOGHUM OXCCPLAOM XAPYYBHHHA HACCHCH-
HA, MQCOGUIt 20400, 3POCIAHHI Y1CAA BINCeHNIG, pa3pyXa, QUCKPEOUMAalia Kpalny Ha
CEIMOBOMY PHIKY SIK FROPIOGO0 RAPIMHEPA, HAOMIPIT samepiansi | hinaticoer aiompamu
HA HPOBEOCHHA NPOMUCHIOCMIYHIX, KAPAHMUHHUX A IHIUX 3GX0018 3 aikeioayil enioemit
(Randesit), caMonapaitiy MpanCROPMHOT CemeMmt; ROIMIYHI — YCYHCHHA QB0 MAHIMANC
HEDAINCANUX NOTTMUYHUX TIOEPIE, CMBOPCHs OOCMANOGRY HEAOGIPU OO KEPIGHILIMBA KPA-
THIt, arMUGI3AYiA Oigavracmi ROXIMUYHOT OROINYIE, OCMOZDADIH] — ICMONIHE CKOPOYCHHA
YUCCALHOCIE HOCCICHHA, BIICLKOGI — NPUXOGAHE GHBECOCHHA 3 J(1G IOPOUHUX CUI BIHCHKO-
GOCTVIHCOOBYIG €6LHMYARBHO0 TOO PEATLHOIO CYIPOMUGHURG DE3 GUIMIY 6 KOUMAKM
3 HO20 30POUHUMYU CUAQMIL.

Hepeuin nomenyitinux acenmia 6ioa02iunol 30pol. axi MoxCymv dymu euxopucmani
mepopucmantit, G1On0CIGHO Qo pisiux dxueper, koausacmses 61 10 00 S0 naienyeaits.
Hx kpumepitt ix npiopumemuocmi GUKOPUCMOBYIOMb @IPYieHMHICMb, Cmilkicity ¥ 30-
GHIULHLOMY CePLOOGIIE, MONCHHGICMb APOMUCIOBOLC GUPOBHUYMEA I3 3ACHIOCYBAHHAM
GIOHOCHO RPOCHIUX T QL HEGUX IEXHOTOTEL. GIOCYMHICIS 3ac00i6 cheytufixnot npodizar-
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mury i aixyeanua. Hpoanausizoeano mpu iaac 8i0a02iunux QceHmie, 0CHOSHI cnocodl
001106020 30cMOCYCaHHA Bio402iun0l 30POI: PO3NOPOUeHHA DIOAOIMHUX peyenmyp 0443
3APANCENISE NPUSEMITO20 HIAPDY m)(.'impﬂ HACHIN KA €P030210 aepmo.-?hum‘t C}?()Ciﬁ,'
]JO’)’CI'IOGGIHU[ (13 pﬂfl(}”i lﬂ'.-'?i HERIVHIO 3apPaNCeHUX Oioaoamin 3acodaan KPOBOHOCHUX
RCPEHOCHUKRIG — MPAHCMICUSHUT CROCID, 30PAMCCeHHA DIOAOSIMHUMY 30C00aMI HOGIMPA
T eodu ¢ IAMRNYVIRUX NPOCTMOPDAX.

OCHOBNUM O3HAKAMY CRIOCMTT, 3VAMOGTCHOT HAGMUCHUN ROHPEHIBIA THDEKYTTHO20
QeCHMA, €. PARMOGE GUHUIHCHHA MACOGUX GUNQOKIE PiOKicHol ado cnopaduynol ineiyil;
CHHCAC NN TPVRIOCHK SAXCOPIOEANHL 30 MENCANU CHOCMIYIO20 OC(']J(:()K_]-’,' GUHUKNE NS €N -
deatit ¢ Hexaparme puuit Qast Yick inghe kyil ce3on; nao036HYaiino WeNOKe HOUNPEIist iNghex-
Yii ceped 0civ, axi a3 HG CODI 8N1UE DIDIOSINHOLO Q2CHMA, HEMUNOBA GIK06O XAPUK-
PICPUCTRIRA XEOPHX, MACOGT 3APAICE IS GIOOMOIO TG RYICIO NE3GUHATINAM QTS HET ULTIXOM,
KOpOMKHT § npuOans o oOnaroeuit inKyOayitiui nepiod ¥ 6iasmocmi Xeopux,; udineitis
Y XGOPUX | 3 00 €XMIG 30GHIUHBOLD CCPCOOGUNIT HEMAMIG IOVOHUKG 3 IMIHCHUMI OHITY-
JENHUAMN T DTOXIMIHHUAMN XAPARMEPUCTRUKAMU, 3 HE3GUHNO GUCOROIO GIPNVACHIMIICIO | pe-
SHCIE HPNIX OO GUIMNBIOMUKIC. HOSICHICMG ¥ XGOPUX T00CT KATNTHINX O300R, 3IKT heeaac-
muei yitt HOZ040IYHITL POPMI] BCANKG NUMOMA 8ACY BANCKUX GUNAOKIG | 4CMIAALHUX M-
CAIOKIG, HCCHERMUGHTCIb ATRY6RINSE GIOOAMNATN NPERAPAMAAIN,

Bucnosku. Homenyitiia 3aeposa O101031411020 MEPOPUIAMY 6 CYYACHNX YMOBAX MAC
crobanvrutt xaparmep. OQuesuoHo, 1o HA Youl ePeRMUEHUX CREILHUX 30X00i€ npomuoil
Wi 3a2pOst ROGUING OYIMI HOPMAGIMUGHO-RPAEOEa DA3a MINCHAPOMHO20 PIGHSL, 1O ¢10n0-
BI0GC euMOcam cyaactocni. Bidsiauaioqu nposiony pors Koneenyli npo 3ab0pony pos-
POBKH, GUPOBHUL MG MG HAKONIYCHHA 3anacie Barmepiorociunol (Gioaocivnol) i moxcin-
HOU 36pol ma npo ix sniyerns (1972} ¢ pozeumxy I 0CHOBHUX APUHIUAIG | HOIONCCHD, HOBI
MINCHAPOOHT NPAGOCT arMU NOGIIHT 3G0e3NeTVeam NPO3OPT T NAPUMENT MexXaistt
BIAEMHOSO THPOPMYBAHHA MG KOHIMPOIIO 8 A4V MEXHOA0IT ROOGITIHOCO NPUIHAYCHHA,
QCHHO-THICCHEPHUX POPODOK 3 GUROPUCMAHHAM NQIMO2CHHUX OIOA02I4HUX azeHimie, Oio-
202YHOT DEINCKU XAPHOGUX NPOAVKINIG | CLIBCHKOIOCROOANC LROSO SUPODILMEa, MPUPOO-
HO, 3 YPAXYGAHHAM KOHKPCMHUX RUMAHD eKOHOMIYHOT | HAOWIOHAIbHOT BE3nCKY O PXcas.
Be3 00 eonanna 3ycuito yeix kpain 8 60pomudi 3 Giomepopuastom Gocacmit YORIXyY HEMOMC-
AUGO.

Kawwuosi croea: ioociunuit mepopism, dioaocivna 30poa. nayionaivna 6e3nexa.
enidemia, nandemia.
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