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Hayunoe mepuopudeckoe usganue “Kawap” (“Axagemus”), BRIXOzsiiee B CBeT 2 pasa B IOZ, IOCBSIIEHO
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The scientific periodical “Katchar” (“Academy”), published 2 times a year, is devoted to current problems of
science and education. The main task of the journal is to reveal and analyze the current state of scientific and
scientific-methodological research, to study the international experience in order to promote the progress of these
industries in the Republic of Armenia. The scientific periodical “Katchar” includes the headings “Natural Sciences”
and “Social Sciences and Humanities”. It is intended for a wide readership interested in these problems.
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ECOLOGICAL ASSESSMENT OF ELM SPECIES IN YEREVAN, ARMENIA

HASMIK HOVHANNISYAN
PhD in Biology te Ecology, Leading Researcher
Center for Ecological-Noosphere Studies National Academy of Sciences, RA

hovhannisyan. hasmik@cens.am
ASTGHIK GEVORGYAN

Laboratory Researcher
Center for Ecological-Noosphere Studies National Academy of Sciences, RA

astghik.gevorgyan@cens.am

Abstract

The goal of this research was to provide an ecological assessment of one of the most
widespread trees in Yerevan - elm tree (Ulmus minor Mill) and to investigate the contents of
some heavy metals in its leaves. The state of the trees was assessed and the concentrations of
the metals in the leaves were determined by atomic absorption analysis. Our studies have
shown that 65.4% of the total studied plants were in poor condition and infected with pests.
However, Ulmus minor has the ability to accumulate metals from the environment, especially
Mo, Hg and Cu. It was revealed that elm green spaces on the streets of Yerevan need renovating
and thorough sanitary care. The research results are presented to the city hall for the further
development of measures to improve them.

Keywords and phrases

Ulmus minor, heavy metals, pollution, ecological assessment.
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AmnnHorarus

llexpto wmcCTemOBaHMSA  SBASETCA  OKOJOTUYECKas OIEHKAa OJHOTO W3  CaMbIX
pacnpocrpaHeHHbIX B EpeBane fepeBbes — Baza Menkosucroro (Ulmus minor Mill) u nzyyenue
COZEepXKaHUS HEKOTOPHIX TSDKENBIX METaIIoB B MUCThIX. OLeHEHO COCTOSHEE [epeBbeB U
oIpejie/IeHbI KOHIIEHTPALMY METaJJIOB B JICThIX METOZOM aTOMHO-a0COPOIIMOHHOTO aHaIN3a.
Hamwu wuccienoBaHusa mokasaau, 4T0 65,4% wu3 obulero uucia H3yYeHHBIX PpacTeHUi
HaXOAWINCHh B IUIOXOM COCTOSHMM U OBLIM 3apake€HBI BpeIUTeNIsIMH. TeM He MeHee, Bs3
o6J1aziaeT CIIoCOGHOCTHIO ITOTJIOIATh MeTaJIIBI U3 OKpYXKalolell cpezbl, ocobentno Mo, Hg u Cu.
BBIS{BJ’IeHO, YTO 3€eJIEHbIe HaCaXJeHHA BA3ad Ha yHHHaX EpeBaHa Hy)I(,I[aIOTCS[ B O6HOBJIeHI/II/I nu
TIIATEJIPHOM CAHUTAPHOM yXOZe. Pe3ysnbTaThl HCCIEZOBAaHUS IPEACTABIEHBI B MOPUIO AL
Pa3pabOTKH JAaTbHEHIINX MEPOIIPUATHIH 10 UX YIIyYIIeHHIO.

Kimouessie coBa u ¢passt

B3 MEIKOIMCTHLI, TAXKeJIbIe METAJLIbL, 3aTPSI3HEHUE, SKOJIOTHYECKAs OLEHKA.

1. Introduction

Urban trees play an essential role in improving the environmental quality of cities
and urban dwellers (Livesley et al.,2015; Nowak,2006). They provide a variety of
environmental values, including the reduction of air pollution and greenhouse gas
emissions, sequester carbon, regulation of air temperature, mitigation of stormwater
runoff, reduction of noise, as well as the provision of recreational, social, psychological
and aesthetic benefits (Roeland et al.,.2019). It is most important, especially for urban
areas, because the urban environment is characterized by high levels of pollution by
various toxicants. The main and particularly dangerous pollutants of cities are heavy
metals due to their cytotoxic and mutagenic effect on all living organisms, including
plants (Baker et al.,, 1975; Kabata-Pendias,2011; Sanesi et al. 2007). Therefore,
researchers have shown an increased interest in indirect monitoring methods such as
the response of living organisms to pollutants during recent years (Boquete et al.,
2014).

Plant organisms are sensitive to the composition of the environment and actively
react to changes in their condition. Trees can reflect the cumulative impacts of heavy
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metals contamination on ambient air and soil because transported pollutants through
their roots and leaves can be accumulated during the time (Tomasevic et al.,2004;
Sawidis et al., 2012). There is some evidence that trees play a crucial role in air
pollution control through air filtering and can be considered as useful and cost-
effective mitigation plan to protect vulnerable urban areas and to reduce human
exposure to the anthropogenic pollutants (Escobedo et al. ,2008; Roloff et al.,2009;
Dzierzanowski et al., 2011; Speak et al., 2012; Zhan et al., 2014; Liu et al., 2012, 2017).
Therefore, using plant leaves primarily as accumulative biomonitors of heavy metals
pollution has great ecological importance (WHO, 2000). Different plant species have
different ability to accumulate pollutants, including heavy metals, and some species
can be used as promising phytoremediants to reduce anthropogenic pollution
(Calpafietra,2015; Sawidis et al. 2011). Ulmus (Elm) species are often used for urban
greening according to their ecological features. It is important for Armenia’s capital —
Yerevan, which is characterized by a high, steadily increasing level of traffic induced
and dust load. For many years dominant pollutants of all environmental
compartments of the city have been heavy metals. (Saghatelyan A.K., 2005,
Saghatelyan et al.,2013, Tepanosyan G.H.et al,2016).

Elm contains 20-45 species, mostly north temperate, concentrated in Eurasia and
the mountains of tropical Asia. Ulmus species require moderately warm to moderately
cold climatic condition and favour moist and fertile soils (Seneta 1991). Elm is tolerant
of exposure to atmospheric pollution, restricted growing conditions and pollarding,
all commonly found in urban areas (Thomas et al., 2018). U. minor (field elm) was
once widely cultivated across Europe in town and country, but owing to its
susceptibility to Dutch elm disease (Sinclair and Lyon, 2005), U. minor is now
uncommon in cultivation. However, several thousand surviving field elms have been
tested for innate resistance by national research institutes in the EU, to return field
elm to cultivation (Solla et al.,2005). It is the species most tolerant of drought and
shade (Seneta 1991). The elm (Ulmus minor), which is widespread in Armenia, was
selected as the object of our research: it is bred as a forest, anti-erosion and park breed,
and is widely used in green areas, especially in streets plantations of Yerevan
(Vardanyan et al.,2015). Over the centuries, the introduction of plants into the
territory of Armenia continued with varying intensity. It has remarkably been
intensified since the end of the 18th century when construction of private and public
gardens started in different regions of Armenia. During this period, numerous exotic
plants were brought to Armenia, some of them, among which is Ulmus minor Mill
(old name U.foleacea), have survived to these days at the age of more than 200
years (Vardanyan, 2012). U. minor better tolerates droughts and severe winter
frosts, but the negative side of elms is their susceptibility to many insects and fungal
diseases.  (Mittempergher, L.,2000; Zalapa et al, 2008; Urban ],
Dvorak M.,2014, Zavyalov A.A., Iozus A.P, 2019; Thomas et al., 2018).

The goal of this research was providing an ecological assessment of one of the most
widespread trees in Yerevan - elm tree (Ulmus minor Mill) and investigating the
contents of some heavy metals in the leaves to identify management options, to



increase the efficiency of phytoremediation and to limit the associated risk of the
spread of heavy metals.

2. Material and methods

2.1. Study site

Studies were conducted in the green areas of Yerevan, the capital of Armenia.
Yerevan covers an area of 223 km? (approximately 0.8% of the total area of the
republic) and is a large industrial and administrative center. 40.9% of all the industrial
enterprises and 37% of the total population of Armenia is concentrated here. The city
is characterized by a high degree of traffic load and large-scale construction work.
The relief of Yerevan is strongly dissected, largely influencing the process of the
local climate formation. The city enjoys a sharply continental climate: long warm
summers, short cold winters, short springs and long falls. Averaged annual
precipitation ranges from 250 to 370 mm (National Statistical Service of RA, 2015).
For recent decades the area of green spaces of Yerevan has been reduced dramatically
in the result of intense construction works across the city followed by extensive
cutouts, increasing levels of environmental pollution induced mainly by heavy traffic
and lots of different-profile industries, and unmanaged garbage dumping. Finally, this
affects both the quantity and quality of plants included in Yerevan green
infrastructure to fulfil a recreational, aesthetic and vitally essential sanitary and
hygienic role (Hovhannisyan, Nersisyan,2017). Today, the city faces an imperative to
increase the amount of its green cover. This may be reached through the improvement
and maintenance of the quality of the existing street and park tree species.

2.2. Research Methods

2.2.1. Assessing the condition of the study tree

Assessment of the general condition of U. Minorwas based on visual observations.
It took into account visual injuries of assimilatory apparatus of the trees, the amount
of dried out branches, crown and trunk deformation, and other diagnostic indicators
and was realised using a 5-point assessment scale (Alekseev, 1989): thelst class —
normal, the 2nd class — weakened, 3rd class - severely weakened, 4th class — drying,
5th class - dried out. A significant indicator of the condition of the trees was the degree
of damage to the foliage, which was assessed in a 3-point scale: 1st -10-20% damage
of the foliage, 2nd- 30-50%, 3rd- more than 50%.

2.2.2. Sampling

For the determination of heavy metals quantity on the foliage, the plant leaves
were sampling in the mid of vegetation period (July) 2014 from 23 locations (21 streets
plantation and 2 parks) scattered throughout Yerevan. (Fig.1). The study street sites
were moderately polluted, located in the area of Yerevan, but with relatively heavy
traffic resulting from a large number of cars and public transport during the study
period.
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Fig. 1. Position of sampling locations in Yerevan

The samples were collected from four plants (biological replications) at 1.5-1.7 m
above the ground level. The distance between the sampled trees was 5-7 m, depending
on the number of trees at a location. Each sample was composed of 20-25 leaves.

After mixing the sampled leaves, we obtained a single averaged sample; then the
samples were placed in paper bags labelled with numbers and transported to the
Central Analytical Laboratory CENS.

2.2.3. Chemical analysis

In order to determine the concentration of the metal in plant tissue, the dry ashing
method was applied. The samples were washed with distilled water, chopped into
small pieces, air-dried at room temperature and weighed accurately. The subsamples
of 0.2-2.0 g of the dry plant material were ground in a laboratory mill, and 0.5-1 g of
ground dried plant sample was placed in a porcelain crucible. Then, the porcelain
crucible was placed in a cool muffle furnace, and the samples were ashed at 500 °C
overnight. The ash residues were cooled down to room temperature and dissolved in
5 mL of 20% HCI. The obtained solution was filtered through acid-washed filter paper
into a 50-mL volumetric flask, diluted with distilled water and mixed. The
concentrations of the selected five heavy metals (Cu, Pb, Hg, Ni, Mo) were measured
through the atomic-absorption method (AAnalyst 800, Perkin Elmer, USA). All
findings were calculated on a dry weight basis (mg/kg-1 dry weight).

3. Results and discussion

3.1.  Tree condition assessment results

In 23 polling stations of the city, the general condition of the small-leaved tree was
assessed, the degree of infection with pests. 65.4% of the total studied plants were in
poor condition and infected with Xanthogaleruca luteola beetles. The worst situation
was in the area of Khanjyan Street (location 5) and Leningradyan Street (location 16),
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which were drying plants, making up 17.4% of the total. The main part of the studied
trees, 48%, were very weak (3rd class) plants. Trees growing in two parks: New
Arabkir (loc.1) and Tsitsernakaberd Park (loc.23), were also most infected with pests
in large orchards. These results evidence that it is necessary to spend special events in
Yerevan elm plantation for improvements the tree conditions.

3.2.  Chemical assessment

Due to physiological and morphological characteristics and to the intrinsic
tolerance to several stress factors, some species seem particularly promising as an
indicator of the environmental state of an urban environment and to lower the
number of specific pollutants. It must also be pointed out that intrinsic species
properties (e.g., tolerance and/or bioindication capacity for a specific contaminant)
can help planners to create an effective monitoring net in strategic points of a city, or
to detect single contaminants representative of a specific anthropogenic impact
(Dadea et al., 2017). The leaves of the tree have a large surface area and can act as a
natural filter to remove a substantial amount of airborne particles and subsequently
enhance the quality of air in polluted areas (Fourati et al., 2017). Elm species do not
have a large size of leaves but are able to absorb trace elements from soil and air.
Aghaei et al. (2017) indicate that Ulmus boissieri does not function well as a
bioindicator of heavy metals under the conditions in Isfahan, especially where the
two other species of Platanus orientalis and Morus alba are available in this city, and
the reason for this might be the small leaf surface area of this species. On the other
hand, Liu et al. (2017) reported that Ulmus pumila have dust accumulation rate above
the mean concentration and suggested to be considered in future green belt planning
in Beijing. Hajizadeh et al. (2019) noted that Ulmus umbraculifera have low air
pollution tolerance index; thus, it is a sensitive plant and has been suggested to use as
a bioindicator of air pollutants. According to our obtained results, mean
concentrations of studied elements were not excessive standard values (Kabata-
Pendias, 2011). In our research the ranges of metal concentrations for U. minor are
Pb 0.44 - 2.53, Hg 0.03-0.102, Ni 1.62-3.55, Mo 1.18-7.97, Cu 5.63-50.0 mg kg dry
weight respectively, with a mean and median values are similar in Mo (3.477 and 3.03
mg kg1), Hg (0.065 and 0.0690 mg kg!), Pb (0.946 and 0.84 mg kg!), Ni (2.573 and
2.37 mg kg!) and a little bit difference in Cu (16.62 and 17.18 mg kg!) (Table 1).

Table 1. Heavy metal contents in Ulmus minorleaves sampled from the city of

Yerevan(mg/kg)
Elements Mo Hg Pb Ni Cu
Mean 3.48 0.07 0.95 2.57 16.63
Minimum 1.18 0.03 0.44 1.62 5.63
Maximum 7.50 0.10 2.53 3.55 50.0
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Median 3.03 0.07 0.84 2.37 17.18

Std.

. 1.66 0.02 0.46 0.50 10.07
Deviation

The standard deviation is the statistics that measures the dispersion of a dataset
relative to its mean and is calculated as the square root of the variance. It is calculated
as the square root of variance by determining the variation between each data point
relative to the mean. If the data points are further from the mean, there is a higher
deviation within the data set; thus, the more spread out are the data, the higher is the
standard deviation. The coefficient of variation represents the ratio of the standard
deviation to the mean, and it is a useful statistics for comparing the degree of variation
from one data series to another, even if the means are drastically different from one
another. Table 1 shows that the coefficient of variation in some elements is high, for
example in Copper, Lead and Molybdenum, respectively 60.6%, 48.5%, whereas
47.6%. Nickel (19.6%) and Mercury (29.6%) have a smaller coefficient of variation tas
compared with Copper, Lead, and Molybdenum.

The tolerance to Hg in higher plants also was reported. Although the mechanism
of the physiological barrier is not known, it is most probably related to the
inactivation of Hg at the membrane sites (Kabata-Pendias,2011). However, according
to some researchers (Baker D.E., Chestin L.,1975) Hg maximal concentration in plants
foliage was 0.04 mg kg! dry weight. As we mentioned, according to results of our
research mean and maximal concentrations of Hg in plants are 0.065 and 0.10 mg kg"
! respectively and, in this case, they were excessive critical value (0.04 mg kg!) more
than 1.5 and 2.5 times. (tab.1).

1 Mo === Maximum standard

C mg/kg
=Y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Sampling points
Fig.2. Mo concentrations in the leaves of U. minorin Yerevan.

Maximal levels of all observed metals in plant material were not excessive normal
range of elements in plants too, except Mo, Cu and Hg. For example, Pb maximal
value in plants leaves was 2.53 mg kg™!, while normal concentrations of this element
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in leaf foliage are 5-10 mg kg! dry weight (Kabata-Pendias,2011). According to Liu et
al. (2017), elm could remove atmospheric dust efficiently, accumulated much larger
amounts of Cu and Zn, but lower Pb. Authors noted that metal reduction of this
species might be considered based on MAI values for leaf dust (Liu et al.,2017).

Mo concentration in tree leaves was higher than the critical value of 5 mg kg™!. For
U. Minorit was 7.97 mg kg! and exceeded critical value more than 1.5 times. Maximal
levels of Mo accumulate in the leaves of plants, growing in the south (locations 11, 9
and 8) and the southwest (loc.16) of the city (fig.2). There are immediate pollution
sources in the south of the city: two metallurgical plants: “Pure Iron” and Armenian
Molybdenum Production, the latter being the major molybdenum pollution source to
Yerevan. At point 16, apparently, there was local pollution, besides, as indicated above
(see 3.1.), an assessment of the state of elms revealed that the trees were in poor
condition: rarefaction of the crown, dry branches and leaf damage were recorded pests.

The heavy metal concentration in plants tissues as well as in the soil is affected
by atmospheric trace metal concentrations. According to Onete et al. (2010) in
Bucharest the heavy metal concentration in Ulmus minor tissues and respective
in aerial depositions is high on Zn, also a high concentration of that metal in plants
tissues present (Onete et al.,2010). In our previous research, we determined
high values of Mo in leaves of other plant species too in the
south of the city (Hovhannisyan et al.,2014). In our study, Cu maximal concentration
in plants was 50.0 mg kg! vs critical value of Cu in plants 30 mg kg?! (Kabata-
Pendias,2011) only in one sampling point (loc.20). (fig.3). That point is located on-site
with heavy traffic, and besides, we have concluded that it is a local polluted zone.

Cu
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Sampling points
Fig.3. Cu concentrations in the leaves of U. minorin Yerevan.

The absorption of heavy metals by elm species leaves has been reported often. U.
pumila has a significant absorption capacity for Pb, Cd, Cr and Hg as pollutants in the
atmosphere (Mu Li et al., 2004). Saba, G. et al. (2015) reported that Ulmus pumila
accumulated Zn and Pb in leaves in industrial zones of Iran. Some researchers (Dukic
et al.,2014) results could mark a step forward in defining the tolerance of U. pumila
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to the presence of Cd and Pb, and to the possibility of using this fast-growing tree
which is resistant to different abiotic and biotic stresses, for phytoremediation or
soil reclamation purposes. Ulmus carpinifolia tree leaves, which is in great supply
in Iran, were evaluated for removal of Pb, Cd and Cu from aqueous
solution (Sangi et al.,2008).

0.1
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© 004
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0.01

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Sampling points

Note: "‘Maximum Standard Concentration of Hg in plants foliage according to Baker et al.
(Baker D.F., Chestin L.,1975) is 0.04 mg/kg

Fig.4. Hg concentrations in the leaves of U. minorin Yerevan.

In recent years, attention has been paid to Hg uptake from the atmosphere. In
some cases, the major part of Hg in the above-ground parts of trees seems to be
associated mainly with its atmospheric deposition (Ericksen et al., 2003). In the
present study, we determined high rate of Hg concentration in tree leaves from all
studied locations, except two parks (loc.1 and 23) and two points in the city (loc.11
and 12). Maximal levels of Hg discovered in samples of trees in the south of the city
(loc.10), and they were excessive critical value (0.04 mg kg') more than 2.5
times.(fig.4). As we mentioned above, the south part of the city is an industrial zone,
and there are immediate pollution sources.

Thus, elm species have not a large leaf surface area but can act as a natural filter to
remove pollutants and subsequently enhance the quality of air in polluted areas.
According to some researchers. (Pourkhabbaz et al.,2010) the decrease in leaf surface
range and length of petiole causes less contact with natural toxins, notably air
pollution and enhances resistance of plants against pollution. Elm species have dust
accumulation rate above the mean concentration, it is a sensitive plant and has been
suggested to use as a bioindicator of air pollutants in urban areas (Liu et al.,2017;
Aghaei et al.,2017; Hajizadeh et al.,2019; Dukic et al.,2014; Onete et al.,2010). In the
same time, the negative side of elms is their susceptibility to many insects and fungal
diseases (Urban J., Dvorak M.,2014; Thomas et al.,2018).
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CONCLUSIONS

Our present studies have shown that 65.4% of the total studied plants were in poor
condition and infected with pests, but only 48% of the studied trees were very weak
plants. However, Ulmus minor has the ability to absorb and accumulate metals from
the environment. The elm leaves most accumulated Mo, Hg and Cu. Although
the average content of elements (except for Hg) did not exceed the accepted normal
concentrations in plants, however, in some parts of the city, especially in the
south, high concentrations of metals were recorded. According to the results
of our research mean and maximal concentrations of Hg in plants were excessive
critical value more than 1.5 and 2.5 times. Our results indicate that although the
U.minor has the ability to absorb metals from the environment; however,
this species is quickly affected by pests in the conditions of Yerevan.

Given all of the above, we can conclude that elm green spaces in Yerevan need
updating and thorough sanitary care. The research results are presented to the city
hall for the further development of measures to improve them.
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AmnnHoranus

Iuzodperus Taxens0e ICUXUIECKoe 3a60TeBaHIe C YACTUYHO ONMCAHHBIM IaTOTEHEe30M.
Pan  wuccmemoBammit  cBHMIETENBCTBYeT O HapylIeHHAX OKHCIUTEIBHOTO CTpecca IIpu
IICHXOATPUYeCKUX 3a00IeBaHMAX, BKIIOYAasd OONBHBIX Imm3obpenuu. Tem He MeHee, 10
HACTOAIIETO BpeMeHH JaHHbIe OTHOCHTEIBHO XapaKTepa M3MeHeHMH ypOBHei M aKTHBHOCTH
(bepMeHTOB 3TO# CHCTEeMEI TPY K30 PEeHIY TPOTHBOPeUUBEI. e JaHHOI paGOTSI - OIleHUTh
aKTHBHOCTb aHTHOKCHIAHTHOTO (hepMeHTa CyNepOKCHAANCMYTa3bl y GOMBHBIX IU30(ppeHuel.
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Abstract

Schizophrenia is a severe mental illness with a partially described pathogenesis. A number
of studies indicate impaired oxidative stress in several psychiatric diseases, including
schizophrenia. However, data, so far, regarding the nature of changes in levels and activity of
these enzymes in terms of schizophrenia are contradictory. The aim of this study is to evaluate
the activity of superoxide dismutase in patients with schizophrenia.

1. Bsegeuwme

Iuzobpenus — 5To BHAOTEHHOe IICUXHWYecKoe 3abojeBaHHMe, BO3PaCT
MaHHdecTanuyu KOToporo 17-25 jet, TeM He MeHee, N30 PEeHNUA MOXET IIPOABUTECA
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TaKXKe Uy fleTeli, 1 B 3pesioM BospacTe. HecMOTps Ha TOIMMOPGHOCTh CUMIITOMATHKY,
mpu IWH30GPEeHUH MOXHO  BBIIEIUTh IJIABHBlE, CTEP)KHEBBIE, CKBO3HBIE
IICUXOIIATOJIOTUYeCKHEe PACCTPOHCTBA, KOTOPBIE IIPOABJIAIOTCA B Havyasle 32060/ IeBaHUA.
JTO [OUCKOPAAHTHOCTh IICHUXWYECKMX (QYHKIWH, T.e. AUCTAPMOHUYHOCTh U
JOUCCOLMAIUA MBIIIIEHNA, DMOIIUY U BOJIEBOI aKTUBHOCTH [1].

PaccrpoiicTBa accoraTHBHBIX IIPOLECCOB MPOSBIAIOTC B TOM, YTO OHH TEPSIOT
CBA3b C fBJIEHUAMM BHELIHETO MHPa U IPUOOPETAIOT XapaKTep OTBIEYEHHBIX,
abCTpaKTHBIX, HEPeAIbHBIX IIPeACTAaBIEHU, He BBITEKAIOUIMX U3 JIMIHOTO OIIBITA
60spHOTO. MEINUIEHNE TepseT KOHKPETHBIM Xapakrep, GopMupyercs GecCIIOLHOE
MyIpCTBOBaHUe, pe30HepCTBO. Bce Goiblie mporpeccupyer HapylleHHe KOHTAKTa C
OKpYy’Kalolllei AefCTBUTETBHOCTHIO [2].

OxucInuTeTBHBIN CTPECC CTal HHTEPECHOM 061aCThIO UCCIIeL0BaHMN IHU30pPEeHUN
U IpefOCTaBiIAeT LIMPOKUE BOZMOXHOCTH M HAZfEXAy Ha Jydllee IOHUMAaHHE €To
maToU3MONIOTHY, UTO MOXET NPHUBECTH K HOBBIM CTpaTerusm jedeHus [3,4].
OKuCINUTeNBHBIH CTPECC IIPeJCTaBIseT OMOJOrMYeCKYyI0 BaXXHOCTP B 00JIACTH
OMOXVMMUH, MOJEKY/ISPHON OHOJOTMM U T€HETHKM, HO CIeLyeT OTMETHUTH, UTO
yd4acTHe 5TOTO KacKaza MOKAa3aHO MPH Psfie HMAaTOJIOTHYECKUX COCTOSHUIM, BKIIOYAs
TUIIePTEH3HUIO, CTapeHUe U PAf, IpyTUX 3aboseBanuii [5,6].

V3BecTHO, 4TO IOTEHLIMATBHBIM HeHPOGHOIOTHIECKUM (AKTOPOM PasBUTUA
mu3oppeHuy U KOTHUTMBHBIX HApyIIeHUH IIpU O5TOM 3a00/IeBaHUU SABIAETCA
OKuCInTeNbHBIHM cTpecc [3,4] BosmeiicTBie Ha HeMPOHBI CBOOOSHBIX PALIKAIOB U
aktuBHbIXx Gopm kuciopoga (APK) moxer mpusectu K dparmenranmuu [JHK,
IIepeKUCHOMY OKHCJIEHUIO JTHUIIHOB U IIOBPEXAEHHIO KIETOYHBIX 6e1KoB [7]. D10, B
CBOIO OYepenb, IPUBOAUT K AUCHYHKIMM KIETOK U HX IIOCIEAYIOIIEMy HEKPO3Y.
Crpecc-uHAynupoBaHHas rubenb KIeTOK B IpedPOHTATBHON U IepesHel JOGHOM
0061aCTH MO3ra IIPUBOIUT K HAPYIIEHHUIO KOTHUTUBHBIX X UCIIOIHUTEIbHBIX (PyHKIINH
mpu mu3odpeHnHn, 0coO6eHHO Ha paHHUX JTanax 6osesHu [8,9].

OTMedeHO, YTO y ITAIIMEHTOB C K30 peHue CTelleHb HapyUIeHUsS UCIIOTHUTEIb-
HOM (yHKuMuM Koppenupyer ¢ Gomee Bbicokumu ypoBHsmu AOK n mensmumu
ypoBHAMM aHTHOKCHAAHTOB [10], 4TO mO3BOJIET HEIOCPEACTBEHHO CBS3bIBATh
penoxc-gucbanaHc ¢ KOTHUTHBHON auchyuknuei [11].7

Cymepoxcugmucmytasst  (COZ, K& 1.15.1.1.) mpunamgmexar K rpymnme
MeTa/IoQepPMEHTOB, KAaTAIM3UPYIOIMUX PEAKIUI0 ITUCMYTalluH CYMEePOKCUAHBIX
aQHMOH-pafguKanos [12,13], moAmepXUBalOT KOHIIEHTPAI[UIO STUX PaJUKATIOB B KIETKE
Ha Hu3KoM ypoBHe [14]. Iloxasano, yro CO/J] TakxKe yMeHBIIae€T BEpOATHOCTH
06pa3oBaHMsA CHHTIETHOTO KUCIOPOZAA, aKTHBHOCTh KOTOPOTO Ha 3-4 IIOpAAKA BHILIE
aKTUBHOCTH CYIIEPOKCHAHBIX aHHOH-pasukanos [15]. Koxcranra ckopocTu peakiyu
dbepmenraTuBHO fucmyTanuy npu pH 7.0 u remmneparype 20-25°C cocrasiser (1.8
2.3) x 109 M cex! [16] u mano 3aBucur or Bennyussl pH B unrepsane 4.8-9.7 [17].
KoHcTaHTa CKOPOCTH CIIOHTAHHOTO JUCMYTHPOBAHMA yMEHBIIAETCA C YBeIUYEHUEM
pH: npu pH 4.8 ee Bemmuuna cocrapusger 8.5 x 107 M cex’!, npu pH 7.4 — 1.2 x 105
M1 cex?! [16]. Cpenn uzodopm Hamboibureil akTuBHOCTHIO Obnamaer Cu-, Zn-
cozepxamasg cymepoxcuazucmyrasa. Paszmugaror 3 tmma COJI - CO/1
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(mmrommasmaruveckas Zn), COJ2  (muroxonpgpumansuas Cu) u  COJ3
(sxcTpakierouHasd, Zn).

Mexanusm  ¢yuknuonuposanus  COJl  BkiIoYaeT — IIOCIeLOBAaTeTBHOE
BOCCTaHOBJIEHVE U OKHCJIEHVE NOHOB MeTaJIIa IlepeMeHHO BAIEHTHOCTH B aKTBHOM
nenrpe ¢epmenrta. PepMeHT OTHOCHUTCSA K TpyIIle aHTUOKCHUAAHTOB KaTaIH3aTOPOB
npssmoro fAevicTBus. ComepaHye U aKTUBHOCTD M30(epMEHTOB B OPraHax M TKAHIX
pasnuuHo. Y denoBeka obuiee xonuuecTBo Cu-, Zn-CO/JJ moxket moxozuts 10 3900 mr
[18].

Tem He MeHee, JO HACTOSIIErO0 BpeMEHH J[JaHHBIE OTHOCHUTEIBHO XapakKTepa
W3MeHeHUH yPOBHel M aKTMBHOCTH (HepMEHTOB 3TOH CHCTEMBI IPH IMHU30bPeHUN U
pifie mcuxuaTpudeckux 3aboseBaHuit mporuBopeuuBs! [19,20]. Mcxoma us storo
LeapI0 MJAaHHOTO WCCIeNOBaHWUS ABIANAmACh oueHka akrtuBHoctu COJl mpu
Pa3IUYHBIX ICUXUYECKUX 3a601eBaHuAX. [IJI1 5TOr0 GBUIM IIOCTaBIEHSBI CIeLyIOlINe
3a/iav: IPOBECTH aHAJIH3 JaHHBIX dKcrpeccun/akTuBHocTH CO/I B nMeromuxcs Gazax
JAHHBIX U BBIABUTH pa3inuaus B ypoBre CO/Jl MeX Iy ICHXUIECKUMY [IaTOIOTHAMH.

2. Marepuaysl ¥ METOLHI

B pabGore ObuIM WCIIOJNB30BAaHbI JAHHbBIE, [OCTYIIHble B 0a3e JaHHBIX
Hespomaromoruueckoro xomcopumyma STANLEY (The Stanley Neuropathology
Consortium Integrative Database,http:/sncid.stanleyresearch.org/) 1 GEO (Gene

Expression Omnibus,https://www.ncbi.nlm.nih.gov/geo/).
B STANLEY xpanurci uHbOpManus O [AAaHHBIX OKCIIPECCUH B Pa3IUIHBIX

ydacTKax Mo3ra OOJBHBIX MU30(GpeHuel, GUIIONAPHBIM PACCTPOMCTBOM, Jenpeccueit
u 3710poBeIx aull. OCHOBHAA IleIb JAHHOM 06assl ZaHHBIX: 1. IPeJOCTaBUTh UHCTPY -
MEHT JJIs TOWCKa ¥ MHTePIIpeTaliuy JAaHHBIX, ToMyJeHHsx Heliponaromornyeckum
KOHCOPIIUYMOM, 2. UAEHTU(GUIIUPOBATH GMOMAapKepsl MHU30(ppeHUN U GUIIOIIPHOTO
paccTpoiicTBa, 3. BEIABUTH MOJIEKY/LIPHBIE MEXaHU3MBI, XapaKTepHbIe [1 GOJIBLUIOTO
PacCTpoiicTBa M CBA3aHHBIE C I[UTOAPXUTEKTYPHBIMU aHOMATUAMU U IePHUIUTOM
HeHPOTPaHCMUTTEPOB, 4. CIIOCOGCTBATh HAECHTU(DHUKALUM HOBBIX MUIIeHeH WiIn
BAIMAMPOBATh YK€ HMeEIOImuecs [JJji JiedeHHs IMu3odpeHuu, OUIIOIIPHOTO
paccrpoiictsa u genpeccuu. OOmas cxema IpeJcTaBieHa Ha puc. 1.

< CYTOARCHITECTURAL

DATA

Genetic Patential
Causations L malecular
ASEECIATION mechanisms

ANALYSIS CORRELATICHN

AMALYIS
|
GEI Ciz eSNPS
ASSOCIATION

AMNALYSIS

Prc. 1. OcHoBHBIe 1eTH 6a3bI JAHHBIX HEHPONATOIOTMYECKOTO KOHCOPIIUYMa.
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B GEO xpamarca paHHble IO (QYHKIMOHAJIBHONW TeHOMHUKE, OCHOBAHHBIE HA
9KCIIEPUMEHTAaX C WCIIOJNb30BaHMEM UHIIOB M TEeXHOJOTHAX CeKBEeHHPOBAaHUAI.
[IpuBenenHas B 6ase JaHHBIX HH(OPMaII HOPMHPOBAHA Ha BO3PACTHOH (aKTOp, MO
u T.1. ViMeerca cBOOOZHBIN ZOCTYn K IpOQUIAM SKCIPECCHH /S PasIMIHBIX
IaToNOTUH M 3740poBbIX nul. O6paboTKy ITOMy4EeHHBIX IAHHBIX IIPOBOJMIN C
IpUMeHeHHeM a/IleKBaTHBIX CTaTHCTUYECKUX TeCTOB.

2. PesympraThi

Hamu 6pur  mpoBemeH  IIOMCK — JAaHHBIX OKCIPECCMM Y aKTUBHOCTU
cymepokcuazucMyTasst B 0asax gmamubix Credimaum u GEO pgns GoxsHbIX C
ncuxudeckuMu 3aboseBanusmu. Jlannsie, gocrynasie B Ctennu mo akTusHOocTH CO/JL
B BHUCOYHOH [0Jile 10 TPeM MPUBEAEHHBIM ICUXUATPUYECKHUM IATOJIOTUIM He
BBISIBIJIM JOCTOBEepHBIX pasiauuuit B aktuHocTH CO/I 110 CpaBHEHUIO CO 3OPOBBIMU
nuuamu (p=0.09).
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Puc. 2. 3aBucumocts akrusHocty CO/Jl mpu 6unonspaom paccrpiicrse (bipolar, BP),
nenpeccuu (depression, JIP), musodpennu (schizophrenia, IIIP) u y spopossix aury, (normal).

Amnanus panusix GEO mossonmt Haditu (1) Habop mamusix (ID - HOMep sToro
Habopa - GDS3345) mo skcmpeccuu, B KOTOpOM OblIa M HHTepecylolias Hac
CYIIEPOKCHALUCMYTa3a B KOpe roJoBHOro mo3ra. CpaBHerue Tpex narosnoruii (BP, 1P,
[I1®) c xoHTpOIEM He BBISIBUIIO JOCTOBEPHBIX Pa3IMIUil B NCCIIeJOBAHHOM IIapaMeTpe.
CpaBHuTenbHBII aHanu3 Gonee 22-x Teicau TpaHckpuntoB MPHK B mopcomarte-
PaJIBHOM KOpe MO3Ta II03BOJIMII BELIBUTD Pa3/JIMyUd B OKCIIPECCUU T€HOB, CBA3AHHBIX C
CHHANTHYECKOH aKTUBHOCTBHIO.
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p<0.05, reHbl cUHanNTU4YeCcKomn

BP, AP, LU® vs. koHTporb, MNacTU4YHOCTM
p>0.05 22000 TpaHckpuntoB MPHK
“HI"“::‘IM Dorsolateral prefrontal

Puc. 2. Vaactku sxcnpeccuu CO/I B KOope TOJI0BHOTO MO3Ta.

Takum o6pasom, usydeHHsle Hamu JaHHble akTuBHOCTH CO/Jl B MO3ry GOJIBHBIX
1P, 6unoaspHBIM pacCTPOUCTBOM, LENpEecCHeil MO CPaBHEHMIO C KOHTPOJIAMHU C
IIOMOILIBIO [JOCTYIHBIX 06a3 JaHHBIX He BBIABMJI JOCTOBEPHBIX pasnuuuii. Hamu
IIaHUpYeTCs IpoBecTH oueHKy skcmpeccuu COJl Ha spurponurax GOIBHBIX
mu3odpeHeil SKCIIepUMEeHTaIBHBIM IIyTeM. DTO ITO3BOJIUT COCTABUTE IIPe/CTaBlIeHIe
o Bosieuenuu CO/I B paszsutre 1P u mposicHUT pob OKCHIATHBHOIO CTPeCca IpU
JTAaHHOM 3a00JIeBaHUU.
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Zulwnmnwghp

Nuunudtwuhpyl) b HEjupunputuygnpuughtt hwmnlnipnitubph dudwbwlughe
Enpnighwit YBa:CusOx pupdpeotipdwuinpdutughtt giphwnnpnhy puquupnipbnibpnud
htnml wgnunj ghpiwunhgubinud hwodh welkyng (kukn]) whkuwlupup ghiwngpnt-
plutt mpwbuwynpuughtt hnuwuphg Ywjuduénipniup 0.1:300 mA dhowluypnid:
Zuwunwwnyk) k np hisybu giphwnnpghs Jhdwlh wagdwi uyqph Teer obpdwunpuiip,
wjiybu B wkuwlupup ghdwngpoipmitp’ 1(78K) ehpuudpwymuhg htwnn whgus 2
nupju pupwugpnid dudwiwlhg jupijws npubnpnid Eu ny Unininnt quppwughs, b ny
dhown bl pupwinid hwdwhmy: Mwpqyl) b np wyy pipugpnid tudniomd ghndby k
npwbuwynpuughtt hnuwph dwquhuufwi nuonny wuydwitwynpjws ppujut dwg-
thuwphdwnpnipyut: Uuljujt obpdwdswulnilhg Ukl nwunph wig, hnuwbiptitinh 22 mA <I<
25 mA dhowtlju nhpnypnwd, nhunyk) E tub puguuwut dwquhuwnhdwnpnipni:
Unwugdws wpmyniupubpp dbjuwpwigl B Gpubnught bdnubpnud  dhljpnuljnuhly
dwjuppulny welw b okpdwdrwlnidhg hknn wnwougws wihwdwubn puruus
giphwnnpnhs b ny ghphwnnpnhy gnyugnipnibibph Jepuwpwopidw dnnkih vwhdwb-
ubpnud:

Puttunh puntp b punuljuyuljgnipmiiikp

Pupdpgbpdwunhfwbiughtt giphwnnnhs (RRI2), ghiphwnnpnyught (32) wagnud, &2
wugdwt ulqph obpdwuwnmhgmu (Teor), mbuwmuwpup phdwnpnipnil, dwqithuwnh-
dwnnnipnii:

SBOJIIOLVA SJIEKTPOTPAHCIIOPTHBIX ABJIEHU B BEICOKOTEMITEPATYPHBIX
CBEPXIIPOBOJHUKAX YBa2CusOx, CTUMYJIMPOBAHHBIX TEPMOOBPABOTKOM
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AmnnHoranus

Wzyuena BpeMeHHas 3BOJIONMA DJIEKTPOTPAHCIIOPTHBIX OCOOEHHOCTEH B BBICOKOTEMIIE-
PaTypHBIX CBEPXIPOBOAAIUX KpucTawaax Y BaxCusOx Ipu TeMmImepaType >XHAKOTO a30Ta C
y4eTOM 3aBHCHMOCTH Y/EeJbHOTO COIPOTHBIEHHUA OT TPAHCIIOPTHOTO IIOTOKA B AMAaIla30He
0.1-+300 mA. YcraHOBNeHO, YTO KaK TeMIlepaTypa Hadajia Il€pexofia B CBEPXIIPOBOAALIEe
cocrosHre T, Tak u ymenbHoe comporusienue r(78K) B TeueHme AByX JeT IIocCiIe
TepMOOOPabOTKM B 3aBUCHMOCTH OT BPeMEHHU IIPOABJIAIOT HEMOHOTOHHOE IIOBeJeHHEe M He
BCerza HabIIOAAIOTCA B TOM e ¢as3e. BrIscHMIOCH, YTO 32 9TO BpeMs B 06pasiie HabI0AaI0Ch
MIOJIOXKUTEIPHOE MAaTHUTHOE COTIIPOTHBIIEHNE, 0OYCIOBIEHHOE MATHUTHBIM II0JIEM TPAaHCIIOPT-
Horo noroka. OfHAKO Yepe3 roz Hocie TepMoo6pabOTKH B IPOMEXYTOYHOM JUAIIa30He IOTO-
KoB 22 mA <I< 25 mA Ha61I105a/I0Ch OTPULIATEIbHOE MaTHUTHOE CONpOTHBIeHNe. [JoyyeHHb1e
pe3yJIbTaThl IIPOKOMMEHTHPOBAHBI B PaMKaX MOZENIM IepepaclpefiesieHUs HEOTHOPOJHO
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pacIpesie/leHHBIX CBEPXIIPOBOAMMBIX M HECBEPXIPOBOIZMMBIX OOpa30OBaHUM, MMEIOIIUXCH B
HUCXOZHBIX 06pasliaXx Ha MUKPOCKOIIMYECKOM YPOBHE M BO3HHKAIOIIUX IIOCJIE TEPMOOOPaGOTKH.
Kiouessie cioBa 1 ¢pass
BricokoTemmnepatyphsiit  cBepxnposoguuk (BTCII), cBepxmpoBogamuii (CII) mepexos,
Havano temmeparypsl CII mepexoma (Tco"), ymemsHOe COIpOTHBIEHVE, MarHUTOCOIIPO-
THUBJICHHE.

EVOLUTION OF ELECTRICAL TRANSPORTS PHENOMENA IN HIGH TEMPERATURE
YBa2CusOx SUPERCONDUCTORS STIMULATED BY HEAT TREATMENT

SERGEY NIKOGHOSYAN
PhD in Physical and Mathematical Sciences
Yerevan Physics Institute
nick@mail.yerphi.am
ALBERT SARGSYAN
Doctor of Physics and Mathematics

International Scientific-Educational Center of the National Academy of Sciences of the Republic of
Armenia

isec@sci.am
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PhD in Physical and Mathematical Sciences
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Abstract

Research has been conducted about the temporal evolution of the electric transport features
of high-temperature superconducting polycrystals YBa2Cu30X at liquid nitrogen
temperature, taking into account the dependence of the resistivity on the transport current in
the range 0.1 300 mA. It is stated that, as the temperature of the onset of the transition to the
superconducting state Tcon, the resistivity r(78k) for two years after heat treatment, depending
on time, show non-monotonic behavior and are not always observed in phase. It revealed that
during this time, a positive magnetic resistance was observed in the sample due to the magnetic
field of the transport current. However a year after heat treatment in the intermediate range of
currents 22 mA <I <25 mA negative magnetic resistance was observed. The results obtained are
interpreted in the framework of the model for the redistribution of inhomogeneously
distributed superconducting and non-superconducting formations, which is present in the
initial samples at the microscopic level and arises after heat treatment.

Keywords and phrase

High-temperature superconductor (HTSC), superconducting (SC) transition, SC onset
transition temperature (Tco"), reistivity, magnetoreistivity.

‘Lujuwpui

Puipdp obpdwunhdwuughtt ghphwnnpghsubpnud (BRYZ) dhpnulnuhly
dwjupnulny qnpénn ghphunnppujuinipyut dkjuwihqip ptnbu {hnght
pugwhwynduws st [1]: Nwpqdl E np hwdwpw ponp AREZ-tkpnud
Uphypnulnuhly dujupnulng welw k juenigduspughtt nhdtljnutph withw-
dwubin pupund [2]: Uy puwohunidp  qquynitt £ jpwnunippujhtt wnndubph
nbnuljuydwl, mwuppbp nkdhdubpny okpdwdowljudwil, htiyyhu hwl tpuwbgnid
ppywdtwiht unbjuhndtnpuh b pwquupmniptinh  hwwnhlukph  swthbph
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uqundwdp [3-7]: Uhlipnulnuhl wihwdwubpmpniibph welunipyudp k
Ubkbuwtu wwpdwuwynpyws ghphwnnpphstbpnid  wjtywhuh  Eplnyputph
npulinpnidp, huswhu  ophtwl, $nijuintwghntt  hwnnppuljubnipniin,
thuinpngnunhtt U Ukjubbkph wwpwdwqthuwlwinipemniup [1,7,8]: Cun npnid
PRQAZ pwwn punipwgplp Jhpnhhojw) wqpuljubph htnbwpny gpulinnd tu
huhunn wuljuynit dudwbwljuyhtt Juppughs [4-6]: Uy quppugsh wnwudtu-
hwnlnipmitniph  nuunidtwuhpmpiniip  pyybu  Yhpundws  wpuwphl,
wjiybu B ubthwlub dwqihuwlub quonnd (npuiugnpuught hnuwbpny
wuylwidunpws)  Yupnn b jpuguly  dhypnunwhy - dwljwpnuyng
ghphunnppujuinipjut Ukluwtthquh dbwdnpdw b juyniunipejut Ywuht dkp
niukgus wuwwnkpugndubpp [9-14]: 8nyg E wpybk, np uhuptqhg htwn
ubiyuuyhtt wupdwbbbpnid huphnuduwhtt puqUupnipbnubph Gpllupunb
wwhywidwt dudwbtwl), onmd tnwé opuyhtt gqninpohukph hbkwn thnjpuwg-
phgnipjutt htnmbwupny gbiphwnnpnysuyght hwnhlubph dEpddwlbplinipuht
wnppnypnid wnwewunid E dhlish 20 nm hwuwnnipjudp wdnpd okpw, hisp
pipnud £ giphwunnpnsughtt hwnhljubph swihtph tJuquut b, hbnbwpwnp,
dhohwnhljuyht  nnwpwsdnipyuit hwnlmpniuubph  qopnumput  [9-15]:
YQuunwpdws hbwnwgnuunipmpnibibpp Juplnp Bt hyywbu  wdnipubkph
punipwgptph ubthwlwi b wpunwphtt quontph Wuundwdp Juyniinipyub
wupqupuidw, wjtybu  bputg twpbuut wpdbputph JEpujuiqudut
Jud pupbjudwut ninhubiph hwynbwpkpdwt wenudny: Ukp Ynndhg hbwnw-
qnuyty kp uhiplgqnidhg htivin 30 wwph ukiyuluyhtt quypdwtibpnid ywhdws
YBa:CusOx £RAZ puquupmiptnubpnid ghingnn thubpngninhwljut nkdhdubkph
dlwynpdwt, pyybu twb tpwbg qiphwunnpnsuyhtt b unpdwy punipwqptph
Ypu 400° C-nud juplwinlb hpjuwlh obkpdwdowljdwt mqntgnipniup [7]: LEpjw
wpumnwtph tywwnwl k uyn obpdudsulnidhg hknn wihgws Epynt mupju
pupugpmu YBa:xCusOx tunipubipnmid jupwijuws HEjunpunpuwiuynpunwht b
Uphnhjujut punmipwqpph  dudwbwlughtt  Enpnighugh  wpwbdbw-
hwnlnipmititiph nuunidtwuhpmipniup htinni] wgnunp ghpdwumhguiunud
Jwytt nhpnypnd thothnjuynng mpubuynpuuwghtt hnuwiph nhypnid:
®nnpéh hpuljubwgdwi dwipudwubiipn

Zbnwuqnuunmipjutt hwdwp  punpdl] Bo puqdupnipinuyhtt YBa2CusOx
uuUnioubinp, npnup uhtptqyl) B unynpuljut Lmtwwyuphny 10 dud 960° C-nud
oqmid mwpwgbnt wbwwywphny [16,17] b ukywluwht wuydwbbbpnd
wuhyk] dnwn 30 mwph: thungklyub $ninpbugkighuwh swthnidubpp gnyg ku
wnyky], np wyn wdnpubph Uke puphnidh wnndubph Ynugkinnpughwb pun Yonh
Unw 3-4 iinlnuny thnpp k£ 950° C-nud twjujhtinid uhtptqué wdnipubph hwdk-
dwwnnipjudp [16,17]: Uy wdniptbpp 30 pnuybk 400°C-nud onnid dkljwbqudjw
obipdwdswnilhg htnn nuinun (3-4 wunhdwi/pnyk) uwwnkgyl] tu dhush
ubiyuuyhtt obipdwunhdwt b wnwgyl] tu Ynpunudwybpuhtt punipwgqpbpp:
Nnpnonidhg hbnn wyn tdnpubpp Yphuwyh obpdudowljdwi Gupwpybinig hinn
wpwq (150-200 wuwnhfwb /pnuybk) uwnbkgdkp Bu dhish  ubkywlught
obpdwunhdwt b wwhyk) dhtgh 2 wwph: Mwhywidwt dwdwbwlutph t
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dhpujws wpdbpubph hwdwp (5, 7, 29, 121, 366, 547 L 732 op) oipdwuwnhdwtp
(78-290)K dhowljuypnid npnoyk) b tunipubph mbuwwupup ghdwnpnipiut
obipywunhdwwghtt ywppwsénipjut r(T) Ynptph punwithpp 10mA hwuwnw-
untth mpwbuwynpuughtt hnuwiph Yhpwndwdp [7,16,17]: Zbkgotl] wqnup
obpdwunhdwinid mpwtuynpuuyht hnuwbputph I (0.1-300)mA dvhowljuypnid
wyws ta dudwtwljubph hwdwp npnpdbp B wbuwlwpup phdwunpnipjui
npwbuynpunught hnuwiphg Jupwsnipjut Ynpbph puwnwuhpp Bplph
dwquhuwluwb nuonnid: Unwugyws 1(T) Ynptnhg npnoyty Gu Teer b mbuwlju-
pup phdwnppmpiniup jupjws wywhdwb ta dudwbwlhg: Lokup twli, np
niunidtiwuhpyny wdniptitipp niukgl) bu ninnuulnit qniquhtnwthunp nkup
htwnlyuy swthtpny® 4.7x1x1.2 U3
Uunugjusd wpyniupttph pitwplnudp

Ul.1.—nud pEpJws k hbEnnil) wgnunh obpdwunhdwunid mkuwlwpwp nh-
dunpnipjut r(78K) wpwbuwynpuughtt hnuwbphg juwjujubmpjut Ynpkph
plinwbthpp obpuwdswlnidhg htnn yuhywidw nwupphp t dudwbulibph
hwdwp 5-hg dhtsh 732 op dhowluypnid: Uy Ynptpp phipduwd G hnuwbph
(0.1-30) mA dhpwluyph hwdwp, pwuh np wyn phwypnid Ynpkph t. -hg ny
Untinunnt  juduwsmpjutt  ywuwwdwnny thnjuunwpdwpup  hwnnudubpp
hwdbdwwnwpwn phy Eu b tpubg nmwppbpulbih nt dhdjwig hin hwdbdwwntp
htown E uy.2-mid Jhuwynqupppdwlui dwupnwpny ubpuyugdus b
dudwbwluyhtt thnthnpunipjutt r(t) Ynpkph punwihpp, npp unwgyl] L
(Uy.1)-nud ppdws Ynpbphg nnputuynpuiughtt hnuwpubnh 0.4 dhtish 250 dU
dhowluyph npnp dphpujws wpdbpubph hwdwp: VY. 3-nud wuwnlkpus
E twl gudp oipdwunhgdutiughtt mbuwjupup ghdwngpnipjut b @2 wigdwut
uliqph otipdwunh&wh Juujwénipmniup wwhudwl ta
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1600 1 _, ,9 days

1400 4 e 121 days
1200 | —e—366days
1000 | —s—547 days
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Ug. 1. Sputuynpuughtt hnutiuphg r(78K)-1I fupijwénipiwt Ynpkph pinwithpp
wuwhywidwb nupphp ta dwdwwyukiph hwdwp
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duwdwbwlhg: Pusybu wupgynud E (Uh.1), guujugws dhpujws t. wpdhph
ntypnud, hnuwtph dkdwgnidp nintlgynid k r(78K)-h wmdny, htsp hwdwdw £
[9,11,13] wopwwnwbpubpmd ghwndws ppuiut  dwquhuwghdwnpnipjub
Eplinypht b wuydwbwynpdws k tdniph dhony wgunn hwunwinnit hnuwtph
ubthuljut dwquhuwjut nuownny [9]: Lnyh Wjuphg (LY.1) tphnwd E bwb, np
dhpujus t-h  hwdwp phuyny dwquhuwghdwnpnipmniup hnuwiph thnpp
wpdbpubpnh whpnypnd wydbjh kS wpugmpjudp b wdnud b hnuwtph
Ukdwguwip qmgplipwug wyn wéh wpugmpmniip r(D)-p Juju]wsnipyub Ynph
wéwhgup, wunhdwbwpwup Wuqmd L ppulnpbng hwgbgdwt Jhunnid:
dhpujwé hnuwtiph gwn thnpp wpdbputph nwypnid (I<1mA) ywhywudw t.
dudwtwlhg judws mkuwjupwp ghdwugpnipmniip hhdwjuwinud tjugnid
E (uh.2a): Puyj wdbkh dks hnuwbpubph phypnd wpwbdbwind Eu
dwdwiwljught whpnypukp, nputn ghudnud Ehusybu iugqnud, wjiugbu b wg
(nbku uly. 2): Znuwbph dbdwgdwlip gqnigpuipwg r(t) Ynpkpp npubnpnid b
hunwl wpunwhuyujws wnwnwinnuiut Juppwuqghs, nph  wdyhugp
pujuljutwswth Uké hnuwbpubph ghypnid wdugnud E (aly.2c), hulj nuungun
wpngbutibph whpnypnud, wjuhlipt' wbjh dbé ta wpdtpubph hudwp, nhugmd
E wbuwjupup phdwnpnipjut hblnwqu wd: Uju wpyniipp Jupbih k
pugwwnpby hinlbyjw) YEpyy: Ukp twunpng wpjuwnwipnid gnyg Lup n by, np wyu
uunuputipmd Ypluwyh obpdwdowlnidhg hkwnn tnyuhul hinnil] wgnunid sh
phunymd O-wjwb ghdwnpnipnil, pwih np wpwg uwnkgdwi htnbwipng
wnwowgws nhbnplwughnt jwpdwénipniiubph yuwndweny dhohwinhljuyht
Juwtphg swnbpp juqynid G bphwjulwi Jhduljnd nmupuswljub gutgh
nunupl] 05 ppdustuyhtt hwugnygubpp oipdwdowlnulhg htwnn qpuntgynid
ki O1 phppmid hpkug wmbnp pws pny; juywsd swpdnibml ppdusih
wwnndubph Ynnuhg [7]: Fpwihg htnn tdnipp wbgund b thbppnjughnt
(percolation) Yhdwljh tpuinid wnwowmgwsd wwppkp swhtph ghphwnnpnhs b
unpdwy  Juwuwnbpughtt  gnjugnipmitubph ywwwndwnny: Ujn  Jhdwlnid
ghiphwnnpsuyhtt Jyjuunkpubph dholt tnus hunnppuljgdwt fwbwywphubpp
own phs kU, hull upwbg swihkpp b tpwig dhol tnws hbEpwnpnipmiuubpp
qquynit k. wpwbuynunwhtt  hnuwbph  tjwundwdp: OQwunph  tnyhuly
wdktwthnpp hnuwputph (I<1mA) ghypnid phy ghiphwnnppuljwinipjut
Jhdwl] (O-wlwb nppdwnpmipiniy) sh nhuynid tnyuhul hbnnily wgnunid
(Uh.2a): Gplupuwnlb Skpugws bulbwwghtt  tdnubpnid Y-h b Ba-h
Eupuguigbpnid wnwowgus Uks pwhwlmpjudp nhtljnubph wnljwmipniup
pEpnud | tpwl, np okpdwdowlnidhg hknn  Te puinun  E udugnud (uly.3)
[7.18,19]: Ujuwtu, T Uk wduphg htwnn 84,5K-hg tdwugnid k pugudbkip 1K-nd,
hulj 1,5 tmuph htivnn (547 op) wupunhwn w&kny, hwutnud £ 91K b 2 wwnwph
htun wjuqnud k dhugh 88,3K: Zwynuh L, np puquupmipbnuyhtt tdnipubpnid
hwwnhlukph  dhohtt  swithubph  Wwgnudp upwind  E bpwbgnid
wihwdwubpnipniiibph  npubinpnudp  [18]: Zuwywmuh L bwl, np onpmud
huphnudughtt dhwpmipbnubph Epupunb Stpugnudp jud tpwbg gusp
obpUwunhgwiiughl ghpuwdpwyniudp inyiybu phipnud E hwdwidwb kplingph’
nupplp hwdwswhnipyudp b Yppnpulub gkpdwunhdwbubpny dhujutg
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own Unwn giphwnnpnswjhtt thnyiph wpwewgdwi [7,18-20]: Ujuwhuh thnykph
hudwdudwbwljju gnyujgmpmnitp yujdwbwynpnid L tdnipmd  wputu-
wnpuuhtt hnuwtph wthwdwubn puppuusnipnit [21-22], npt hp hkpphlb,
Yuwpnn b hwupmghy, hivwbu jupquynpdwt, wjuybu b wyuljupquynpdub
wnngtubp [11-13]: Ujuwbtu, huphnidwghtt Thwpmnipbnubpnud htnniy wgnunp
ohptwunhfwinid phnydl) E wjiyhuh windw) Eplnype, htsyhuptt ubthulub
dwquhuwlwb nuownny unbndjws dppluyht gmugh wbgnidu L wywljupqu-
Ynpuwt Jhdwljhg jupquynpjws Jhdwlh, hisp punipuqpynid £ wpubu-
wnpuuht hnuwiphg mbkuwjupup phdwnpnipjut jupjusnipjut Ynph Jpu
whih npubnpdwdp [12]: U whijh wpwowgnidp Juwnid kb tuniomid wnlju
YEwnuwght nEdblnutpn] wuydwbwynpyws wyhhtigh nidh thnthnjunipjun hkwn
[12]: Utp wdniptbpnid Ukl mmwph (366 op) htwn r(I) Ynph ypw 224U hnuwtph
ntypnid h huyn Bjws (nju) whyp, hwjuwbwpwp, tnybybu jupbh | oyt
nhdtlnubph unp JEipunuuwynpdudp (LY.1):
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Uwluwjt dbp nhypnid wyn wyhip nhuynid E hnuwbph owwn wykih thnpp
wpdtplibiph nhypnud, puth np puquwpmpnuiht gkphwnnpnhsukpp, b nwp-
pEpnipnit dhwpnipbnuyhth, wupnibwlnwd b pwn wgbjh ks Ynughinpu-
ghuwyny ndptlunutp b wthwdwubnnipniuubp, husp tpuig pupdund £ wdbh
qquynitt wpnwphtt wqpuljubph tyundwdp, npp pipnud £ wyn whih obndwi
ntuyh ubkthwwt dwquhuwlwt nuontph gudp wpdtpubph wmhpnyp: Umniu
Ynnuhg hnuwtph 22 mA <I< 25 mA whpnypnud (1.1, Uk wwph wig) whihg
htwn nhwnynn r(78K)-h qquith tuqnudp yuynid E idnonid b puguuwlui
dwquhuwnhdwunpnipyut ngpubnpdw dwupt [9,11,13] (UY.1): dhpekpu unnwug-
Jud wpmniupubpp Juynud Bu wyt dwuht, np puqupnipnujhtt fREZ
dhwgnipmnitubpp hpwwinud Jupkh ghnb) ny pt hppl Epuunhdwb, wyp
puquuunhfwt  hwdwlupgbp, wuhiph  Gpubgnid  ghphwnnpnsught b
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LEjunpunpuwiuynpuughtt pimpwgptpp jhpunus wpunwphtt qupwntphg
Jwhdws Jwpnn Eu gpulnpl] puquuunhdwt wignidubp [14]: 2wuh np
dhipnuynuhl dwjuppuyny wnju phbtunutph wthwdwubn pupjuntdp wuy-
dwbwynpnid £ Yphnphlut obpdwunhdwtibpny dhdjutg swn dnwnn gusdp otip-
dwunhdwbughtt gbiphwnnpnphs thnykph dbwynpnudp, wyquw Ubp tdnwubpnud
wyn thni kphg nipupwtgnipp jupnn L ppubinpty hpkt hwnny dwdwbwluyght
Hnpnighw’ juiws npuiuynpnughl hnuwiphg [1,14]): Ujuwhuh bupunpnt -
ptup jupnn Eyuydwiwynnpt) dkp idnubpnud B Ejupunpubuynpuughe b
phnhjuut punipugpbph  dudwbtwluyghtt thnhnjunipjut nhundnn  ny
Untnuntt U ny dhpownn hwdwthny Juppwghdp (UY.1-3): Uokup twl, np
HEjupuuynpuuyhtt b ghphwnnppsuyhtt hwnynipmitubpp yuydwiwynp-
Jws L nmwpwswljut guugh O1, 04 1 O5 hwbgnygutipnid quniynn ppyusih
wwnndubph jupquynpjusnipjutt wunhdwiny [7]: Cun npnid Tee-t npnoynid
E hpdtwljutnid O4 hwugnygubpnid qpunquénipju swhny, hull hwnnpyu-
Julnipymbp’ popnp kpkp hwbgnyghtpmd tpuig weuynpmniihg: Uy wpun-
Swnny obpdwudpwlnidhg htiinn Teer-h b r-h dudwwluyhtt thnthnjunipniaubpp
Jupnn kb ppwtiug ny hwdwthnyy (U.3): Teer-h dwdwbwluyhtt thnthnjuntpjui
Ut nhunfnn wpwq b nqubnun punugphstbph weljuynipmniop Jupbih b-
puqpb] tdnomd wnljw, hwdwywnwuppwbwpwn, jupd b Epjup jluuntpu-
1ht  gnqugmipinibibpnid  pupwgnn  ppywstughtt wnndubph nhdniqhntb
wpngtutikph:

Uwnwgwé bEplnyputph hpwut gquundwnubph puguhujndwt hwdwp
withpudbown k juunwpl] hbnnwgqu hbnwgnunipniuutp, npnup Yhpuuwiwg-
Jtu htyybu wnwtidhti- wpwbdhtt mupplp dbdnipjut wpunwpht b vkthwlu
dwqhuwlub nuonkph, wyiybu £ npuig dhwdudwbuljw Yhpundudp:

Bqpuhwiignid

8nyg E mpjws, &2 udnpubpnid wnwewinud ki dhypnulnuhl dwljuppw-
yny wthwdwutn puwsfudué ghiphwnnppsuyhti [10] b tnpdwy yh&wlh dbnwu-
wnwphp ndkljnttp, npnup juhun qquynitt Eu Yhpwndud npubuynpunught
hnuwtpubph tWjwndwdp b dwdwbwlh phpwgpnid YEpunuwuwdnpbng,
wnwowgunid ku mwpplp tplnyputp: Uwubtwdnpuybu nphudnud B nbuw-
Jupwp ghdwgpnipju b jphnhjujut gbpdwunh&wih ny Uninnnt dudwbiw -
Juyhtt ywpwénipni: Ujy Eplne punipugptph dwdwbwluwhtt thnthnjunt-
pintuttpp ns dhow ki hwdwithny ppwinid: Sktuwjwpup nhdwnpnipmiup
Yhpundws wpwbuynpuuwghtt hnuwbpubph hudbdwwnwpwp ks wpdbputiph
ntwypnd gpubinpnid £ hunwl wpunnwhwynjws munwtnnuljut Juppwghs:
Yhpwnquwd npwbuynpuughtt hnuwiph wopbgnipjutt nwl nphundnd £ twb
windw) dh plnyp® dppliuyhtt guugh wignid wijupquynpdushg jupqu-
Jnpuud Jhéwbh:

Qtpdwlowlnidhg htnn uyqws punipwgpbph (Teen, r) dudwbwluyght
thnthnjunipmittiph npubnpuwé wpwbdtwhwnlnipmnibttpp, hwjubwpwnp,
yuylwtwynpjws L tpwbny, np oquugnpdyws bk Lpjupunb Stpugus
giphwnnpnsughtt tdniptikp, npnugnid dhipnulnyhl dwjuppulng wnlw
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UbkSs pwtwlnipjudp wwppbp qiphunnpnsughtt b tnpdwy thnybkp: Upnwyhup
uunoubpp Yunpkih £ ghunwplt] ppplt dhpnjunnigyspuyyhtt wmthwdwutnnt -
pntuttph Juppwgsh nunidbwuppnipyutt hwdwp Uk htnmwppppnipinih
ubpjuyugunn opjljnubkp: Uwnwgdwé bpnypubph hbunwqu dwipudwut
nunitwuhpmpniip joyuwunh wpuwphtt quonbtph  tjundwdp wykh
uynit b Juwunwpuw] pumpwqgpbp nitubkgnn  giphwunnpnsughtt Wyniptp
uhlphqbnt hwdwp nindws wpppwnwbpubpht:
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Zunfwenunughp

znnjudnid ubpluyugynid Eu swidwwn puuwduinbkint quyugniy thopd» niilignng
niunighsitiph putwnpuunuwlut dnwbnympui b npu pununphsutph wnfju dwljup-
quiljp, wojuwwnwpuyhtt Unnhjughuyh dwjupguljp: Zknmwgnunieju hhdpnd pujus
Elu «Ruttwpuunuiut tnnwsnnnipjui» hwpgupwip (hknhtwluwghtt Upwlnid) b $.2kpg-
ptipgh «Unnhywghnt junnigyusph phuw»-h wpyniupubph JEpnidnipniip: Zknwqgn-
nwlut njjujutnhg wwpq k gununud, np «Ruttupuinuwljut dnwsnnnipjut»s hupgu-
nwip Yphpwnbhu hbnwgnuynn 45 swhdwnh niunighsutiph 62 %-ut wnwybjuybu
gnulnpby k pttwnunwlul dnwsnnnipnii: $. 2kpgpngh Uninhjughnt junnigdwusph
ptunp Yhpwuntjhu htlnwgqnung 45 owpadwwnh ntunighsibph 75 %-h phwypnid wppuw-
wwlipuyhtl gnpénibknipyut phpugpmu qbiphouby kb Ukppht, hull 25 %-h phwypmu’
wnpuwpht Uninhyubipp:

Puitiuh puntp b pupwluuuljgmpiniuabtn

«Cuadwwny nuunudbwljutt wpwplw, putunuinujub dinwsnnnipinil, Uninhqughw,
huiwnnipmnibbp:
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AwuHoTarus
B crarse npescTaBieH YpOBeHb KPUTUYECKOTO MBIIUIEHUA ¥ MOTUBAIIUU PAaGOTHI yIUTEIEMH
MaxMaT C <«HAWIYYIIM OIBITOM». BO BpeMs OSKCIEPUMEHTATbHBIX IICHXOJIOTHMYECKUX
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HCCJIe,I[OBaHI/IfI 6I:IJII/I VCIIOJIB30BAHBI aHKETa 1 KPUTHYECKOTO MBIINUICHUA (aBTOpCKaH
paspaborka) u «TecT MOTHBaIMOHHON CTPYKTYpbI» I'epr6epra. Ompoc nokasai, 4to y 62% us
45 ompolLIeHHBIX yuMTeNeil IIaXMaT ZOMUHHUPYeT KPUTHUeCKOe MbIlIeHue. B pesyribraTe
IIpUMeHeHHU TeCTa MOTUBAI[MOHHOM CTPYKTypHI 'epribepra 75% u3 45 ompolneHHbIX yuuTeei
IIaxMaT JOMHHMPOBAIN BHYTPEHHUE MOTHBBI BO BpeMs TPYZAOBOIl JeaTerabHOCTH, a 25% -
BHEIIIHHE.

Taxum 06pa3oM, Haj4due BHIIEYIIOMAHYTHIX TPO(QECCHOHANTBHBIX KOMIIETEHIINH yauTenrei
C «HAWIy4YNIMM OIBITOM» B TIPEIOJABAHMM IIAXMaT CIIOCOOCTByeT 9GbGheKTHBHOCTH
06pa30BaTeIFHOTO ITPOLeCca.

Kiouessie coBa 1 ¢pasb

Yue6usrit mpepmer «[IlaxmaTsl» KpUTHUIECKOE MBIIUIEHNE, MOTHBALIMA, KOMIIETEHTHOCTb.
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Abstract

The article presents the level of critical thinking and work motivation of chess teachers
with “best experience”. During experimental psychological research, a critical thinking
questionnaire (authoring) and Herzberg's Motivational Structure Test were used. The survey
showed that 62% out of the 45 surveyed chess teachers had critical thinking. As a result of
applying the Herzberg motivational structure test, 75% of the surveyed 45 chess teachers
interviewed dominated the internal motives during their working life, while 25 per cent
dominated the external ones.
Thus, the presence of the aforementioned professional competencies of teachers with the “best
experience” in chess teaching contributes to the effectiveness of the educational process.

Keywords and phrases

Subject “Chess”, critical thinking, motivation, competence.

2016 pyuljuith twynuh Zwdwpwphuyht nbinbuwlwi $npnidp bowtw-
Ynpytg Yppoipjut qupgqugdu hhdtwhwpgbph wnwewnpdwdp: Lutiwmpltng
yppnipjul npnpunp dwubwgbnibph jupnnmpmibpt m hdnnpmniabkpp
2020 pYwiwuh hwdwp wpwbdbwgybght wnwybk] wpnhwljwt hbnbyjug
hunmpibitbpp qunik] wowewnpyws ubnhptph  hwdwihp msnidibp,
pungniul] nuunnnnipniuibpht hwdwywnwupiwt npnomudubp, ppwljwbugby
hwdwwntn gnpéniubnipinil, pwtwlgnipniuttp qupk), gnigupkpl) pttunw-
nwluwb tnwbdnnnipnll, unbnswgnpswljwunipnty, dwupnljuyhtt nhuniputkph
Junwdwpnid, hniqulijmt Juyniimpnit, hdwugujub dyniinipnit (Davos,
2016): Uyuquyh dwutwgbniubph hwdwp dwubtwynpuybu jupbnpynud G
putlwnuinulju dnwbnnnipju b hniqujut htnk Ejuh wnjunipniup:
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Zw) ghntwwbubkpt ppkiug nbuwlut Bupunpnipmitubph e Edwyhphly
hkinwgnuumpnibibph  hwdwywnwuw wowbdbugimd i pwjudwinh
niunighsibph htnljwy hdnmpnibbtpp wowplugh hdwgnipyntl, pthnud b
hunnppujgnid, niunigdwtt pwqUuyupnipjut b Ubkpnnubph pbwupniemil,
dnnwdwlub jupnnnipmniuttp, tywnwljubph ypuwbwynpnid b wpwewnpnid,
niunigdwt  hdnnipibbtp’ unynpnnubph wwhwiountpubph ghiwlgnid,
npuuwpwith  jurwdupnid b dnnhjugnid, quuwhwnnd  (Uwupquyub,
wswnpyuit, 2019, te 12): 9. Uupqujuip b 2. uswnpuip duubwdnpuybu
plngdmud b swudwinh nunigsh” «phbwunuunwpup dinwskint Jupnnnipjui
withpwdbpnnipyniip: Cunn htnhwlikph «pibwununupup dinwst)p» towbw-
Unud E wbpbljuunynipnitp, gqhwbjhpp putwpll] puquulnnlwihnptiy,
Ytpist], hwdbdunnk), dlunhnjub], npwbu wpynip hwbgk) npnowljh
nhppnpnodwl, wyt punniul) jud dfunnty: Cug npnid, tdwb ntunighsp ny thuyb
hupt k gpubinpnid wyny npuljubpp, wyjlh qupgugunid k gputp hp uvwubph dbe»
(Uwpquyuly, vwswinpyul, 2019, te 15):

U. vwswwnpyubipn ghnwupynud E «Cwpdwns wnwuplugh wyt wnwbdiwhwn-
Ynipnibibpp, npnugnid gpubnpynud £ gpuw hwipwlppuljut  wipdtpp:
Uwubwynpuytu, htnhttwlh Jupshpny, sowpudwwnp byywuwnnid E unynpng -
ubkiph nuywnpnipyut Enpniwgdwin, juqultpyuluwt npulutph dbwgnp-
dwtp, nhdwghth pwyitpp hwoyh wnbbnt Jupnpnipjut b phtununwuljut
Unwdnqmpjul qupqugdwip: Cun U, wswnpjuih’ pwjedwinh niunighsp
whwp L pttunuunulut dinwsnynipiniup ghinnwuplh npytu 4ipptwiyunuy
(wswwnpyui, 2019, te 12):

Luttunuunulut dnwsnnnipjub Jepptwtyunwl t hpunpnipniup k-
(nwsknt, npnonudubp Juyugubine b jpunhpubp (nstint hdnnipmniuibph dbw-
Ynpnudp: Lubunuunwpwp dnwdnng wbdhup ppkug Eqpuljugnipmiuubpp
Jurnigmd ku wybkih pwwn thwuwnbph, put qqugudniupubph dpu: ‘Lpwtp Jupn-
nuind ku dpnist]  ubthwljut qunnnmipniubbpp, hwjntwpbpl] pugpen-
nnulubph m juijiwnbul] hbnbwbpibpp pinhwbnip wedudp junwupbjo-
gqnpstny hpkug qunuthwpubpp (Murawski, 2014, Lundquist, 1999):

21-py gupnud dpguljguyht wohwnuwonijutt ppuwbu jupbnpnd |
putiwnpuljwt dnwdnnnipjudp odndws ntunighsutiph ntpp ukpinh Yppenipjut
b qguunhwpwynipjut qopénid: Uwljuyt jppuljut hwdwljupgnid puunpku
dnwénn ntumghstubiphtt «yquhbine b dninhyugubint quhwbep dkdwghy L,
gnpdwwnniubpp ghnwlgnid Eu twl npw jupbnpnipniip:

dbpohtt nnwubtwdjunmd dowljdl] i wppiwwnwbpughtt Uninpgughugh
punipugpdwt puquuphy wkuntpmniiitp, npnup dkdwdwuwdp ntuntdwuh-
nnud B wbdh wwhwiedniipibipp, npuig wapbgnipniup b nipp wohiwnw-
puyhtt gnpéniubnipjut Uninhjughnt ninpunh Jpue

Lyunnuy mukbwin] wpdwbwgpl) b puguhwynt nuypngnid quuwdubs-
dwl qujuqgnyb thnpd» niubkgnn swpidwwnh niunighsubph pttwunuunulub
dnwbnnnipjub b ngpu pununphsubph, hsybu twb wolpwwnwipughtt Unnp-
Jughuyh dwlwppulp 2019 plulwiht «Cwdwwns ghnwhbnwgninulub
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htunhwuninh hnghpwutbph phuit ppwiwiwgpt) b impdwpwpulwi hkvnw-
quunipineir

Onpdwpwpuuit  htwnwgnunipmnitt ppwljuwbwugl; L hbulyuy
hwonpnuwlyubi thnyEpmy.

1. Zhnwgnumpjut nbuwdbpnguputuljut hhdptph dowlnud

2.  Zhwnwqnuinipjub dbpnnubph ptupnipmil, hopdbwlub jhpunnd,
hwpdwpnud

3.  Ghunuwhbnwugnuuljut wpjuwwnwiph hpuljutwugnid

4. Uunwgwus wdjujukph JbEpmisnipmnil, bqpuljugnipmniutbph b
gnpstwljut wnwewnpnipniuutph dhwltpunid

SEimugmnnipyml nkuudkpnpupwinuljui hhpkph &b

1.L. Unipuwniulme U [} Lwigpnihuph plbtunuwnwlub
dnwsdnnnipjult dwuhtt wbuwlwb npnypubpp  (Murawski,2014,
Lundquist, 1999)

2.d. zbkpgptpgh wojnwwnwipughtt Unnhjughuyh nbkunipniup
(Herzberg, 2010)

ZEnwgnuinmpyul phnpulugdp

Onpdupupuljut hknugnunmpnibt wigugyl; ' Ynnwgph dwpgnud
punhwinip pyny owpadwinh 45 niunigsh opowtinid: Unwwjph dwipgh wiwppkp
nupnglitphg thnpdwpyynnibpt plunpdly b pun hbnbyug swhubhubph

1. thnpdughnuwljui quwhwnwlu

2. hwjuunupdugpdwi wpnyniupubp

Onpdwnupului htnugnuumpyjut dkpnnukpu tu.

1. Rhlnunuunulwl dnwénnnippuly hupgupuwl (hkghhwluyhl owlnid)
Lutunuunulut  dnwbnnnipjut  htinhtwluyhtt hwpgwpwip Juqubhu
hhdugt; btup L. Unipunwulnt b (. Lwigpnihuph plhbiwunjuwnwulub
dnwsénnnipju lwuht mbkuwlwb gpoypubph ypu (Murawski, 2014, Lundquist,
1999):

2.3 Zkpgplpgh «Ununhyjughni Junnigyudph plkuwn» (Herzberg, 2010):

REnp pkpjus ghumuwl wpnyn Gpakpp

Uunnpl  ubpjuyugubip dwubwghinwlut  gnpéniubnipjut  pupwugpnid
suwfjudwinh niumighsubph putwnuuuwliuwt dnwsnynipjub pununnhsutphg
mpupwignph  gpulinpdwl wofw  dwluwpyulp  pun  dhohtugywé
wnjuubph.

1. wtdlughtt vwhdwbwulnutbph phngniind” 60 %,

2. uinhpubkpht’ npuybu vwpunwhpun]bph ghund 40 %,

3. tyyunwljh Juplnpnipjui ghnalgnd” 55 %,

4. 1&hnp Yuyugibim hudwp wuywugnygbph Yhpunnod' 45 %,

5. Uniulikph dnptpny hnwppppjusnipynit’ 55 %,

6. (hnhnjum pynibikph pugnimd” 30 %,

7. qupspuwnhwybph dkpdnud 40 %,

8. hniquljwinipyniihg funtuwthnd 30 %,

9. tinp Uwnpkph pugnibnud’ 35 %,

10. wljwnhy jubynt pugniym e’ 45 %:
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Luttunuunulub dnwsnnnipjub pununphsubph gnigwuthpubptt wybih
nbuwbbjh nupdubn tywnwlny’ ubkpuyugubup npuitp gqbwwwwnltpny
(St 'u Aswuunltp 1):

wljnpy jubnt punniulmpynii
unp dwnptph plgm nd
hmquljwbm pymithg juntuwthmd
Qupspuwnhwbph dbpdnid
tnhnjunipniitph pynimd

Ujniutikph dnptkpny hkwwppppyubnmipini

Y&hnp Yuyughibim hunfup wuyugnygitkph
Yhpunnwd

yunnuyh juphnpm pyubh ghwwlgnd

Jutinhphitpht npybu dwmnwhpunftph
nhunmy

widbuyhtt vwhdwbuhwymubtph plgniind

0 10 20 30 40 50 60 70

QSunyunnfkp 1. Cwpupdwinh niunighsubph putunuinuljub dtinusnnnipju
punuphsutph weljw dwljupgul

Zhnmwgnunujut nfjujikphg wupq L punind, np «Rubwpuunwuljui
dnwbnnnipjuiy hwpgupwith jhpundwb wpnyniupnid hknwgnuynn swpadw-
wnh 45 niumghsubiphg 62 %-u wnwybkjwwybtu npubnpnud b pltunuunulub
Unwsnnnipinil (Sk u Sswugunljbip 2.):

B 2ULwnwunwlwl JnwdnnnieinLtu
B Ny pLUwnwwnwlwl dnwdnnnyeincu

Quwwyunnylp 2. «Rutunpuunuljut tnnwsnnnipjuiy hupgupuith
Yhpundwl wpnyyniupubph Epnisnipinil
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ZEnwgnunuljut wohtwnwipp yjwbwynpkinig b ppwljuugubinig wnwe
Ukp htnwgnuuljui phuh hwdwp Juplnp bp twb hbnbjug huapgungpoudp
nppwin ki puuw]winiui jujwugnyi thnpd niikgnn sujudwnh niunighs-
ukpp Unnhyugdws, b wppuwnwtipuyht gnpéniubnipjut pupwugpnid hwnlju-
whu n'p Uninplkpl ku ghphofunid: Gugunnuly mkbugm] pugwhwynty nupn-
gnud nuuwduwinpdut quiugny thnpd» niubgnn swpupdwwnh nitunighsubph
wpltwnwiipwyhtt Unnpjughugh twywpgulp Yhpunk Gup $. Zpgplpgh
«Unnnhywughnt junnigusph phun»-p, npu ninnus b pauguhwynbint woaw-
nwpughtt Unnpdughuyh junnigquspnid ghphpjunn dnnpdubph hwdw-
hunidpp (Herzberg, 2010):

5. zkpgptpgh tpygnpénuwghtt mbunipyut hhdpnid puljus E yuwhwigdniup-
ubkph Eplnt kS unwdp. wpnwpht b ubkppht: Uptnwpht qnpéntiubpp juuyyuws
Eu opowyyunnn uytt dhowuynh htw, npunbn hpwjwbwugynud E wpwnwi-
puyhtt gnpéniubnipiniip, huly ukppht gnpéntubpp Wuydwbwdnpus b wppuw -
wnwliph punyph htwn:

$. Zkpgpbipgp wwhwbeuniipibiph wpweht junidph wijwilk) t hhghkuhly
oquugnpstiny «<hhghktwy (hwpjuwqgnipwgnid) punh pdojuljuts hdwuwnp: Lpw
Yupshpm] wyu gqnpénbukpp pinpnonid ki wohiwwnwipught Uhowduypp b
Jupnn ki wphowwnwbphg pudupupdws sihubnt wnwetught gnpswnniype
niubbw): Mwhwbgunitipubiph Epypnpy junwdpp Zkpgpbpgh wjuly £ dnwnh-
Juginn jud tyywuwnnng, npntp pppmd Bu wpjuwnwtipuyght gnpéniubnipiui
(wjugnyt juwnwpdwip: Upktp, np Zkpgplpqu hp nuunidtwuppnipniubkph
wpniupnid kqpuljugnty k, np wpiwnwdupdp wphiwnwipujht gnpéntnkini -
pjut Uninhjwgunn gnpédnt sk b gqnynid £ wnwghtt judpnid (Herzberg, 2010):

Upgyniuwyy 1. Uplnwnwpuyhtt Uninhyughwjh
Yunmgudpl' puwn b Zkpgpkpgh

Upwuwpht Uninpubp ‘Uhpphtt gpynn dninpyubkp

NEjwdupnipjut punupuwlwinipenth Zwgnnnipjnil

Ushiwnwipuyhtt wuydwuikp YQuphbpuynid wnweptipug

Uohiwtnwupdh swuth i1 Uphumwnwuph wpmyniupubnh pugniund
unghwjuljui unuwnniu U fupwjuniuwip

NEjujupnipjut htwn dhowbduw- NMuwunwupwbwnynipenii
1ht hwpwpbpnipnitiibp

Phuwyhtt hwdwgnpswlgnipeni Uwntnswgnpsuljut b dwutwghnwljui

wéh htwpuwynpnipnil

ZEnwgnunuljwl wpyniupubph ybipnwsnipinithg yupgdnud k np owpadw-
wnp nunighsibiph wpuwwnwpughtt Unnhjughwymd ubppht, npnnn dnwuhy-
Utpp giphoumd kb wpnwphtihb: 2Ewwppppuljwi E, np wpnwpht dninpubpp’
ntjudupnipjut punupuljuinipmniip, wyhtwnwuph uydwuibkpp, nEjudw-
poipjult htwnn dhpwtiduuyhtt hwpwpbpnipinibbpp, wohmmnwupdh swthp b
unghwjulwb unnunnnup phy nnlnu ki Juqund' 25 %:
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Upynibipibpt - wbjh  wbuwbbjh  qupdime gunwlng — gpubp
tbplwjugikp wymniuwlh nkupny (Sku Ungniuwy 2. ):

Ungymuwly 2. 3. Zkpgpkpgh dninhjwughnt junnigjwusph
phunp pununphsukph welw dwlwpgul

‘Utppht Uninputp Upwnwpht Unnhdubkp
Qnpénabakp Uhohtiugijus Qnpénaikp Uhohbwgijus
Upurynpikp Upurynplkp

Uohwwnwiph 19,8 Phuwgh 16,2667
pnjutinulnipniu hwdwgnpéuljgnipnih

Uudtuyht 18,93333 N Ejuw]upnipyul 11,7333
Atnpphpnudutip htwn hwpwpknpnipmiu-

ubp

YQuphbpu, 18 Zumuwpululu 17,3333

wnwonlpwg Swtwgnid
wjuwnwipnid

Uphuiwnwiph 17,46667 Shuwbuwmlju 15,4667

wuwinwupwbwuynipnil Unwnhyukp

Ujuyhuny, jupnn kup kqpuijuguty, np $. Zkpgpbpgh dninpjughnt junmg-
Judph phunih jhpundwt wpyntupnid punhwinip pdny hkwnwgnugnn owju-
dwwnh 45 nwumghsubphg 75 %-h dnwnn wojuwwnwbpwyhtt gnpéniubknipub
plpwugpmu ghphojumd kb Ukpphi, hul 25 %-h dnn’ wpuwpht dninhubpp
(Sk'u Gswwwnlkp 2. ):

Quyunnfkp 3. Cujadwwnh ntunighsibiph wpluwnwipuyha
Uninhyjughwjh lmmmgllmbph‘ puwn b. Zkpgpkpgh:

«Uninpqughnt Junnigqusph phuwnh
Yhpundwb wpynitptbph Epnisnipiniu

B LGpehUu Uninhdubp B Upunwphl Uninhdubp
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Zwpyh  wolkny  (npdupwpwlub  hbnwgnuumppul  wpyniipibpp
Eqpujugunid Lup, np  swpjudwinh puuwduiundub jwjwugnyb thnpd niubkgng
niunighsbpp dwubtwmghunwlwb gnpénitbknipjut pipwugpnid pugnitnud G
hptg wudtuwghtt vwhdwbwhwynidubpp, ghnnulgnid tyuwnwlh Juplnpnt-
pintup, htnwppppjws b Ujniutitph dnptpny b gnigupbpnid Eu wljnhy jubne
pupnitwlnipmnit: Uw Juynid E upwtg putnpbkt dunwskint Jupnnnipjub
dwuht. dhtiingb dudwbwl puguhuwjngtg wl, np pwppdwnh puuujutndu
jwyugnyt thnpd niubgnn niumghsubpp dwutwghnwljut gnpéniubknipyub
nupugpmd hmnljuybu juplbnpnid bt wpwepupwugp juphtpuynud, hwennnt-
pintup, wojnwnwiiph wpyniupubph pugnitnudt n1 ppwintuwpp, ywwwnwu-
hutwwnynipniup, unbnswgnpswljut b dwubtwghinwluit wdh htwpwynpnt-
pntup: Uw Juynmud £ wyt dwuhl, np wiuwn wohiwnwupdh swthhg b
unghwjwiwut unwwnniuhg, ntunighsikpp hwnljuwbu wnwetnpyynmd ku
ubkipphtt Uninpdutipny:

Utp unphtt hudnquudp swpudwinh quuufuiniul qugugniyi hopdng»
nrunighsubinh dwubwghnwlw JEpntgju) hdnnipniuubph wnuwnipniut b
tyuwunnud L niumdbwlut gnpéplpwugh juquuljipydwi wpynibwybnnt-
prutip:

Miunh, Jupbnpbnyg owppdwnh npuwuwjuinpdut quiugny thnpd»-h
nwpwsndp Ukpjuynidu dkp hbnwgnuuuwi dph Ynndhg dowlynd b
Cwludwiny-h  nunighstbph  quuujuiniub  «Lwdugny thopdhs  Ungly
niqnyus 21-pn nuph nwunigsh hhdbwpup hdnnmpnitubph dbwdnpdwib nu
punuphsubph qupqugdubp:
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Abstract

At present, we are forced to encounter many uncertainties and challenges which we did
not have in the past. In this context, special attention is paid to fake information. The latter,
combined with the relevant rhetoric practices becomes a serious tool in terms of influencing
the public consciousness. Furthermore, the flow of information that we receive needs to be
recycled and harnessed competently. Taking into consideration the fact that nowadays we have
too much manipulative information in social media and network, we need to be more attentive
and careful. The theme of coronavirus is exponential. In the current article, the manipulative
informational process around coronavirus is discussed. The article also touches upon the issue
of its possible impact on human and public consciousness and the kind of behavioural reactions
it may raise in connection with this influence.
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Covid-19, manipulative process, fake, information, rhetorical idioms.
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Zundwrninwghp

Ulinjuw dudwtwjuhwngwsp unhynmy b Ukq papudty puquuphy winpnonipinittbph
1 dwpunuwhpwdbpubph, npnup twjuhunud dEup skup nikgh): Sknkjunduljut hnupp, npp
Uklp unwind Bup, wthpwdtounipnit muh Jepudswljdut b gpugtn oguruugnpddwt:
Zuipyh wntkyny, np unghuujuts guigbpmu b fuygpbpnud dbp optipnid sunhwquiig oun ki
Uwtthymjunhy nknbmpmbitpp wihpudbon t jhil) qgniyp b npwnhp: Upu hwdw-
nbpunnud wnwdiwhwwnntl nupwunpmput L wpdwtwind «pbjpr-ughtt nknkjuungne-
piup: Ihpohtu, hudwlgdting hudwwywnwupiwb hnbnnpupwimipyui htw, (nipe theng
E nuntmd hwtipughtt ghnnugmpjut Ypu ukpugnbnt nkuwilniithg: Ynpnuwdupuljh
phdwl upw Jur wywugnygh k Znpdusmd nphnwpyymd E §npniwdupulh JEpupbpug
dwhwyniunhy nbpjunduijut gnpdptpugn: Lkpjuyugynd E twb dwpplughtt b
hwuwpuluwljut ghnwulgmpjut Jpu wqpbkgnipiut qgnpéplpwugp, huswbu twbh uyl, ph
Juppuyhtt his nbwljghwitp fupnn ki wnwewtiug wyn wqnbgnieyudp:

Puitiuh puntp b pupwluuuljgmpiniuabtn

Sknkjuwwnquljutt hnup, unghwjulwb guugkp, Ynpntwdupul, dwihwnijjunhy
nbnkjunynipniy, hwuwpuljuwlut ghnwlgnipnil, Juppuyght phulghwbbp:

WCCJIEJOBAHUE ®EMKOBO MHOOPMAITUM ¥ OCHOBHBIX TUIIOB
PUTOPUYECKUX ITPAKTHUK B ITEPYOJ, ITAHAEMWU COVID-19
BEHHK EPHFERAH

ApMAHCKHI TOCYJapCTBEHHEIH IIeJarOrM4eCcKuii yHuBepCcUTeT uMeHU XavaTypa AGoBaHa
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AwmHoTarus

CoBpeMeHHas >XH3Hb M peaJIbHOCTh CTaJKMBAeT HAaCc CO MHOTMMHU BBI30BAMU U
HeOIIpeZieIEHHOCTBIO, KOTOPBIX MBI JO 9TOTO He BcTpedanu. VIHPOpManMOHHBIN IOTOK,
KOTOPBIH MBI IIOJIy4aeM, HYX/AeTCi B I'PAMOTHOM IlepepabOTKe M HCIIONB30BaHUU. B sTOM
KOHTEKCTe OT/eJIBHOe MeCTO 3aHuMaeT deiikoBas nHpopManusa. B codeTaHUM C OTAEIPHBIMU
PUTOPHYECKMMHU IpPaKTUKaMH IIOCIeIHAA IIPeoOpa3sOBBIBAETCA U CTAHOBUTCA OTZAEIBHBIM
CpeACTBOM BO3[eicTBUA Ha OOLIeCTBEHHOe CO3HaHMe. TeMa KOpOHaBHpyca ABJIAETCA
II0Ka3aTeJIbHBIM IPHMepPOM. B cTaThe paccMaTpuBaeTCs MaHUIYIATUBHBIE MHOOPMAIOHHBIN
IpoIleCcC B CBA3M C TeMOM KOpDOHAaBHMpYyCa, OCHOBHOE BJIMAHME, KOTOPOe OKasbIBAaeTCsA Ha
VHIVBHUyalbHOe U OOLIeCTBEHHOe CO3HaHMe. PaccMaTpHBAalOTCA IHOBeJeHYECKUE PeakIlHM,
KOTOpbIe BO3HUKAIOT B OTBET Ha JaHHOE BIUIHME.

Krouessie ciopa u (passt

Covid-19, MmaHunynaTUBHELA mpolecc, deiik, nHbOpMaLNs, pUTOPUIECKUE UIAOMBL.

Introduction

Modern life is impossible to predict or define. Uncertainty has filled almost
all areas of human life. In this uncertainty, it is difficult for a person to find correct
and proven answers to his questions. And the solutions which are found, in its turn,
are not accurate and plausible. This kind of information may generate anxieties and
panic.

Especially, modern TV and media programs widely and very commonly use some
tactics when they start to refer to the unidentified and unknown speakers and people.
The audience in this case, is mainly manipulated by the visual modality, and the
conversation it is fulfilled with is very enjoyable and consequential. Various archival
videos are often used in such programs. The summary of all these videos is essential
for defining the phenomenon called “fake journalism”(8).

In general, “fake” information is essentially similar to real and credible
information. Components of similarity include, for example, sensational title, the
main part, the conclusion. However, in the case of fake information, some discursive
reconstructions are carried out by individual newspapers and websites. It is obvious
that every news item is based on certain specific facts, but very often, the relevant
role and significance are played by voluntary comments with the appropriate
direction. The above mentioned comments are often constructed with the help of
certain tricks and means, which are based on manipulative techniques? (9). Having
this in mind, it should be mentioned that in modern reality, without any doubt, it is
difficult to underestimate life speed in general. As for the face of that speed and haste,
particularly when the flow of information is increasing, it becomes necessary for the
media to coordinate quickly and provide ready-made information to the public as a
final result.

! WUnpuenko C., Ilyuxos [, Kax mac oGmamsator CMU. «Manumymsnus wusbopmanuein»: OO0
WzpatenscrBo «IIutep»; Cankr-Iletep6ypr; 2018, ctp. 66.

2 Kmounukosa Kpuctura Anexcamaposna, (IlepMckuii ToCyAapCTBEHHBII HALMOHANBHBLA yHUBEPCUTET),
Bex undopmauuu (cereBoe uspanue, Pexmomen fake news B coBpemennsix CMMU CIIIA/Fake news
phenomenon in modern USA media, from ttps://age-info.com/
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At this stage, we face a significant point. Understandably, any individual journalist
or news channel (or publishing house) is not able to actually "endure" and "bare" the
speed and frequency of current life and to analyze and select the relevant credible and
real material or information.

As a result, we have an obvious fact that in many situations, there is a wide range
of informational sources which are used for manipulative purposes. The trouble with
pandemics is a typical example of using various types of fake news and information.

The following article discusses the process of creating fake information on an
example of virus COVID-19.

The aim is to show the peculiarities and mechanisms of fake information formation
based on the analysis of various informational sources.

The objects of the current research are the features of a manipulative process on
the example of fake information.

The subject of the paper is to explore the basic mechanisms of creating fake
information on the example of virus COVID-19.

As for the methodology used for implementing detailed research, it is mainly based
on Ibarra and Kitsuse's ideas. According to the authors, the concept of rhetorical idiom
should be highlighted and analyzed. There are five main idioms-the rhetoric of loss,
the rhetoric of empowerment, the rhetoric of danger, the rhetoric of unreason, and
the rhetoric of disaster. The authors also highlight certain words that are used in
accordance with certain rhetoric® (Ibarra P., Kitsuse J. 2007).

The primary mechanism of formation and distribution of fake information

In general, there are certain motivations for the creation or emergence of any fake
information or news. The main types of motives are either political or financial. Very
often, fake news in politics is created to develop a certain attitude or position towards
a particular political side (whether it is positive or negative). Moreover, social websites
are more often used for this purpose, rather than the media. (Fake news, xak
co3gaioTcs GeiikoBble HOBOCTH M MOXKHO JIM MX Paclo3HaTs, https//habr.com/).

As a financial incentive to create fake news, we should present the following
example. With the help of various fakes, a group of relevant visitors can be involved.
For example. "Only three constellation signs will prevail in 2020". It is obvious that
such a manipulative trick will easily and quickly secure a large number of visitors. It
should be added that competition is one of the motivations for creating fake
information and news. The latter is mainly used to devalue or discredit the
competitor* (2).

Summarizing the ideas mentioned above, we may conclude that these three
presented motivations provide a relatively straightforward explanation of the primary
purpose of the fake information creation and mission in general. But one thing is
exact: if we are going to understand the real peculiarities of such information, it is

3 Ibarra P., Kitsuse J. 2007, fcasees W., Purtopuxa KOHTpOIMpyeMOro Gepcrsus: crenuduka
xoucrpyuposanus PCKH npo6iems: morpebreHus HApKOTHKOB, https://cyberleninka.ru/
* Fake news, Kax coszatorcs deiikoBble HOBOCTH M MOXHO JIM X PAcIIO3HaTh, https//habr.com

46



necessary to discover and to study the deeper structural basis of fake news and
information.

We consider it essential and useful to present the process of creating and
structuring fake information in general. As for its main stages, we believe that the
analysis of this topic will allow us to develop a more objective and thoughtful attitude
and behavioral response. It will help us to avoid or at least to minimize the
manipulative process and keep us away from being involved in some tricks.

Let’s see the main stages in the creation and construction of fake information.

In the initial stage, we talk about target group exploration. In this context, the
manipulator must mainly answer three questions: who should be cheated on, what is
the purpose of cheating and what should be cheated. Here the worldview and
positions of the above-mentioned target groups are analyzed in detail. In the second
stage, we talk about the elaboration and creation of fake information. By the way, it
is said that the specific event here is fake and such components as the number of
participants, time and place are real. It may be that we are talking about some fake
news where, for example, one fake information enlarges and expands the main topic
of the second one. It should be mentioned that in the second stage talks about the
selection of the agents of disseminating fake information or the corresponding
channels. In the modern world, this "function” can be performed by certain popular
social networks and channels (Facebook, Twitter, etc.)® (2).

The process of spreading fake information or news needs some special attention.
Usually, some fake information appears in the domain of a similar fake platform,
which is not generally controlled. Then any authoritative blogger appears who installs
and after spreads the news. Next, the “shift” of distribution is taken by real users or
so-called “robots” who, in addition to distributing the material, perform one of the
most important functions: they neutralize the critics who in turn remain in a passive
position because there is no serious resistance which can be shown by those fakes. At
the next stage, users start using and sharing the news. There is unique information
which, in turn, already catches the attention of a large audience. And we are talking
about professional journalists and, in general, about wide media network®.(2).

Let's bring an example of such fake news. On the 65th birthday of the President
of the Russian Federation Vladimir Putin, Russian television was reporting that a
burger with five cutlets was being served in one of the New York restaurants in
honour of the President. Reference was made to the video of "Rutley" agency. In
particular, the employee of the restaurant said that the weight of the burger was 1952
grams which corresponded to Putin's birth year. This original information was refuted
later. One of the employees of the restaurant confirmed that it was her initiative for
which she was fired” (13).

The following procedure distinguishes the fifth stage. Here long-term goals are
generally pursued: there is a need to bring about rather profound changes in the

> Fake news, Kax coszatorcs deifkoBble HOBOCTH M MOXKHO JIM MX PAacIo3Hars, https//habr.com
6 Tam xe.
7 Camsle momy IspHele “delikoBble HOBOCTH B poccuiickux Mezua B 2017-m, https://rus.azattyq.org/
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attitudes of the audience. For this purpose, several fake news items are launched at
once, which aim to present a specific targeted event from different angles. In many
cases, new "heroes" are also involved. It is necessary to mention one important feature.
The fact is that in many cases, when it comes to the particular devaluation of an
organization or company in the discrediting message often adds certain positive
characteristics. It is done for one main purpose-not to allow the audience to guess
about the manipulation process. The final action of this whole process is that
immediately after the previously presented fake news the next one is covered or
posted the first one which mainly aims to divert the audience’s attention excluding
the occurrence of any critical analysis. One important feature-the new created fake
news must be completely different from the previous one?. (13).

Fake news in connection with the origin of coronavirus COVID-19

Of course, in recent times, it has been difficult to underestimate the crucial role of
fake news in creating different moods in public and society in general. In particular,
various posts on COVID-19 and fake manipulative information have become relevant
and familiar at this stage.

‘We have just talked about the basic principles and features of fake news creation
and construction. Now, we would like to present some fake information and facts
around COVID-19 and introduce some specific examples.

One of the most popular theories is that Americans have invented COVID-19. It
was mentioned to have been created by a secret extra-governmental group whose
primary mission was the current US authorities. The dissemination and distribution
of this information were facilitated by US President Donald Trump's Twitter post. In
particular, on February 26 Donald Trump announced that COVID-19 was deliberately
created as a political struggle and fight against him? (14),1 (1).

Here we can see an attempt of using certain manipulative information which tries
to form and create some position and attitude and gives the corresponding
counterattack.

The second fake information about COVID-19 is that it is the invention of Chinese
scientists. It should be noted that this theory has been prevalent in the media for a
long time, but the interpretations of motives were different. According to the opinion,
as mentioned earlier, the distribution and spread of COVID-19 were necessary to the
Chinese government to rectify their demographic problems. As an argument for this
theory, it was mentioned that there were some facts about artificial cloning of a child
registered in China which was considered as a danger of fast population growth!! (14).

There is another point of vision that has become widespread, particularly on
British social networks. The main idea was that 5G Internet affects the immune

8 Tam xe.

° Ton-5 ¢eiixoB o KopoHaBupwmce, https://www.interfax.ru/, 07.04.2020p

10 Facts or fake news: Revealing patterns in the COVID-19 tweets of Trudeau and Trump,
https://theconversation.com/

1 Ton-5 deiixos o0 kopoHasupuce, https://www.interfax.ru/, 07.04.2020
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system of the human body, which increases the risk of COVID-19. It was also
mentioned that the infection was distributed by the opponents of the English
"Liverpool" football club, as "Liverpool" had most excellent chances of winning the
championship during the season'? (14).

The next popular fake news about COVID-19 was that it has a cosmic origin. This
one, however, did not get enough popularity. Another popular viewpoint related to
the creation of the infection was connected with the name of Bill Gates (founder of
Microsoft). According to the rumours, it was he who created this disease intending to
control the whole planet!® (14).

It should be noted here that in addition to the “known” theories of COVID-19’s
origin and spread, there are still many others which have not been presented in this
paper. One of those theories is that coronavirus has spread through “ibuprofen” or
African bananas. Another one is that the virus has been distributed by the feminist
movement to deprive men of the opportunity to go to their active recreation areas'4
(14).

Apparently, in modern reality, new "fuel" is ready for the preparation of fake
information which is actively used for the dissemination of manipulative information.
Here we need to talk not so much about changing attitudes or views but more about
increasing the mark and level of anxiety in society or humanity.

Although, as we have seen the current situation is “skillfully” used to obtain
certain political dividends and advantages (particularly in the example of Donald
Trump).

Analysis of the use of rhetorical idioms on the example of official statements of the
British Prime Minister Boris Johnson

In General, almost every manipulative process is composed and built up using
certain phrases and language techniques (for example, NLP programming). And in
combination with the impact on the process of human perception, these speech-
language manipulative techniques and tools become a serious "weapon" for specific
manipulators.

In General, there are several similar tricks.

For example, the use of any information or message that causes horror or fear. In
general, information constructed in this way is highly productive and effective, since
fear mainly helps to unite a particular group of people or society (for example, against
an external enemy)® (7).

In this context (the situation in the modern world is connected with COVID-
19)the external enemy looks like this infection. Such rhetoric can be seen in the words
of the heads of many countries. And here they often do not avoid using manipulative
tricks.

12 Tam xe.

13 Tam xe.

14 Ton-5 deiixos o kopoHasupuce, https://www.interfax.ru/, 07.04.2020

15 NMaanonmuckuii V1. M., MaHUIy IATHBHbIE TEXHOIOIMU B MacC-Mezua, https://cyberleninka.ru/
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In previous parts, we talked about the primary mechanisms for constructing,
creating and distributing fake information, as well as about the main fake news that
was an actual part of the topic COVID-19. Now we would like to show and analyze
the basic principles and sequence of constructing fake information as well as show the
mechanisms for announcing such news.

The methodology of this paper is based on ideas proposed by Ibarra and Kitsuse,
which highlighted and mentioned the concept of the rhetorical idiom. There are five
main idioms-the rhetoric of loss, the rhetoric of empowerment, the rhetoric of danger,
the rhetoric of unreason, and the rhetoric of disaster. The authors also highlight
specific words that are used in accordance with certain rhetoric'® (3),7 (11).

Now let's try to show the use of specific rhetorical idioms used in certain examples,
analyze the consequences which affect social behaviour and the result of using these
idioms. In parallel, we will also try to show the words and expressions used in these
idioms.

In our research, we will touch upon the statements of British Prime Minister Boris
Johnson, related to COVID-19.

We will start with the statement that the Prime Minister of Great Britain made on
March 12, 2020. “Many families will lose their loved ones before the epidemic ends,”
18(4), 19(6).

Here we can talk about using two rhetorical practices: first-the rhetoric of danger
and the rhetoric of disaster. In particular, in speech practices of hazard rhetoric,
expressions such as disease, pathology, preferences, risk, infection, health threat, and
prevention are often used. The rhetoric of disaster is mostly about individual causal
relationships that action can lead to® (3), 2(11).

In this expression, the speech practice of hazard rhetoric is the expression
epidemic. And the rhetoric of disaster is presented here in the construction “Many
families will lose their loved ones..."".

In this regard, we would like to say that, in general, these rhetorical practices can
be used very often and skillfully and are used for manipulative purposes. We are
talking about manipulation in a negative sense.

But also we would like to show what impact such speech practices can have on
social consciousness.

In this context, we consider it necessary to note that in the modern world, the
Covid-19 controller is the embodiment of such an external "enemy". As an example,
we would like to mention, in particular, the statement of British Prime Minister Boris
Johnson addressed to his nation. In this statement, he describes the current situation

16 Ibarra P., Kitsuse J., Claims-Making Discourse and Vernacular Resources, (2007)

17 Sicasees ., Putopuka xoHTponupyemoro Gencrus: crnenubpuka Koncrpyuposanus PCKH mpo6iemst
noTpe6eHns HApKOTHKOB, https://cyberleninka.ru/

18 In Britain, announced new measures to combat coronavirus, https://www.corona24.news/

19 B Bputanuu 0GbsABIEHE! HOBbIE MePBI GOPBOBI C KOPOHABHPYCOM, https://www.bbc.com/

20 Tbarra P., Kitsuse J., Claims-Making Discourse and Vernacular Resources, (2007)

21 flcasees H., Putopuxa koHTpoaupyemoro Gezcreus: crenuduxa koHcrpyuposanus PCKH npo6remst
noTpe6eHns HapKOTUKOB, https://cyberleninka.ru/
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as the greatest challenge since the war. He also notes that the risks of infection are
very high? (12).

In continuation of this topic, we would like to show and analyze another statement
by British Prime Minister Boris Johnson:

“Yes this enemy can be deadly, but it is also beatable-and we know how to beat it,
and we know that if as a country we follow the scientific advice that is now being
given we know that we will beat it’® (5).

Here we can also observe the use of two rhetorical idioms-the rhetoric of danger
and the rhetoric of disaster?* (3),2 (11).

The rhetoric of danger here is observed in the phrase " Yes, this enemy can be
deadly...". Using these two words-the enemy and the deadly, British Prime Minister
is trying to marshal and focus the attention of the British society.

The rhetoric of disaster is presented here in the phrase "...ifas a country we follow
the scientific advice that is now being given we know that we will beat it”. Here, the
British Prime Minister indirectly hints what will happen if you do not follow
scientific research and advice.

Far from wishing to delve into the moral and humanistic concepts and criteria of
this manipulative trick, we will only note the following.

The above-mentioned announcement was made in April 2020. According to some
sources in the UK, in May 2020, there was a decrease in the total number of deaths
due to the epidemic.

Conclusion

In conclusion, I would like to mention that the modern world, with its rapid and
up to date information flow is becoming a problem for preserving and maintaining
social stability. It seemed that numerous information sources would enrich public life.
Whereas, we got almost the opposite effect.

In the modern world, various types of information manipulation are beginning to
play an increasing role. It is especially true for creating fake information and news. In
this article, we attempted to present and analyze the features of the construction and
further distribution of the marked fake news.

Recently, pandemic COVID-19 has become the primary source and reason for the
creation and dissemination of various kinds of fake information and news. First of all,
this concerned the question of the causes of this pandemic COVID-19. We saw and
demonstrated different versions of this topic.

We were able to see that in the process of creating fake information, various
manipulative speech constructions and phrases are often used. These speech
constructions and phrases are different depending on the specific goal.

In the practical part, we have shown and analyzed the use of certain manipulative
technologies, as well as the use of specific rhetorical idioms for this purpose. We also
demonstrated the impact of these practices on the transformation of public attitudes.

2 TIpembep Bpuranuu nocie Covid-19 obparucs k Hauum https://korrespondent.net/, 27.04.2020

2 This enemy can be deadly’: Boris Johnson invokes wartime language, https://www.theguardian.com/

24 Tbarra P., Kitsuse J., Claims-Making Discourse and Vernacular Resources, (2007)

% flcasees H., Putopuxa koHTpoaupyemoro Gezcreus: crenuduxa koHcrpyuposanus PCKH npo6memst
noTpe6eHns HapKOTUKOB, https://cyberleninka.ru/
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Abstract

The economic crisis caused by the coronavirus epidemic is unique since its consequences
are difficult to predict. Governments in almost every country in the world have tried, and are
still trying to find the right balance between saving lives and saving national economies.

52


https://theconversation.com/
https://www.corona24.news/
https://www.theguardian.com/
https://www.bbc.com/
https://cyberleninka.ru/
https://cyberleninka.ru/
https://korrespondent.net/
https://rus.azattyq.org/
https://www.interfax.ru/
mailto:kssargsyan@yahoo.com

The most effective way to overcome the current economic crisis is to inject sufficient
liquidity into the economy, which will help to avoid a sharp decline in both supply
and aggregate demand; otherwise, the economy will inevitably end up in a long period of
decline.

To overcome the economic crisis, the Government of the Republic of Armenia developed
and implemented several anti-crisis measures, which were not highly efficient due to small
allocations for anti-crisis measures, as well as due to narrow range of beneficiaries.

In order to overcome the effects of the economic crisis caused by Covid-19 and to increase
the effectiveness of state anti-crisis measures, the article presents clear criteria for selecting the
main directions of anti-crisis actions, that can be used in developing current and future anti-
crisis policies.

Keywords and phrases

Economic crisis, Coronavirus pandemic, financial support, government, anti-crisis
measures.
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ITPOBJIEMBEI ITPEOAOJIEHVA SKOHOMMWYECKOI'O KPM3MCA, BRI3BAHHOI'O
TTAHJIEMUEN KOPOHABUPYCA B PA
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KaHZU/AT SKOHOMUYECKHX HayK, JOLEHT
MexnyHapogHbIi Hay4HO-06pasoBarensHbii nentp HAH PA
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AwmHoTanus

OKOHOMUYECKHI KpPU3HC, BBI3BAHHBIM dNujeMueil KOpOHABUpYycCa, HOCHT JOCTaTOYHO
YHUKQJIbHBIA XapaKTep M CJIOXHO Ipe/CKa3aTh e€r0 BO3MOXHYIO IIyOuHy. IIpaBuTenbcTBa
IIOYTH BCEeX CTpaH MI/Ipa IIBITAJIUCh 1 HPO,I[O)I}KaIOT IBITAaThCA HAUTH HPaBH]IBHBIfI 6a]IaHC Me>1<,z;y
CITaCeHWeM KU3HEHN M ClTaceHueM HaIl[MOHATbHBIX SKOHOMUK.

Camsiit 5¢GbeKTUBHBIN CIIOCO6 IIPeO0IeHNA TeKYIer0 SKOHOMUYECKOTO KpPHU3HCa - STO
BIWBAHME B SKOHOMMKY HOCTaTOYHOH JIMKBUZHOCTH, KOTOpas IIOMOXKET M30eXaTh Pe3KOro
mafieHus KaK COBOKYITHOTO IIPeJJIOXKeHMUs, TaK ¥ COBOKYIIHOTO CIIPOCA, B I[POTHBHOM CIydae
9KOHOMUKA HeM30eXXHO OKKETCs B JIUTEIHHOM IIEPHOZE Claza.

Jlis TmpeomoneHUs SKOHOMUYECKOTO KPHU3HCA IIPaBUTENBCTBOM PecmyOiauku ApMmeHUs
pa3paboTaH M peanu30BaH psj, aHTUKPU3MCHBIX Mep, KOTOpPbIe He OTINYaINCh BBICOKOM
2 deKTUBHOCTHIO M3-32 HEOONBIINX AaCCUTHOBAHWM Ha aHTUKPHU3KMCHBIE MEpHI, a TAaKXXe M3-32
y3KOro Kpyra GeHebHIIapoOB 3TUX Mep.

B mensax mpeozoneHus moCienCTBUN SKOHOMUYIECKOro Kpuauca, BoisBanHoro Covid-19, u
moBsIeHNst 3 HeKTUBHOCTY TOCyAapCTBEHHBIX aHTHKPU3UCHBIX Mep B CTaThe IIPeCTaBIeHbl
YyeTKue KPI/ITepI/II/I BBIGOP& OCHOBHBIX HaHPHB]IeHI/II';I HHTI/IKPI/ISI/ICHI)IX Mep, KOTOPI)IE MOI'yT 6I>ITI>
KCIIOJIb30BAaHBI IIPU Pa3paboOTKe aHTHKPU3UCHOI MMOIUTHUKY B TEKYIeM U OyAyLIUX IepHofax.

Kirouessie coBa u ¢passt

OKOHOMUYECKUIH KPHUBHC, ONHJEeMUA KOpOHaBHpyca, (GUHAHCOBaA IIOAZEPIKKA,
TIPaBUTENIbCTBO, AHTUKPHU3UCHBIE MEPHI.

1. Introduction

The history of the development of economic relations shows that repeated at
regular intervals economic ups and downs occur in any socio-economic system,
regardless of the nature and character of regulations. Based on the statements
mentioned above, it can be argued that the activity of the socio-economic system is a
cyclical process, and the crises are an integral part of social-economic development.
As to the economic crisis it can be treated as an unstable state of the socio-economic
system which emerges as a result of the irresistible influence of disorganizing and
synergistic factors in the social or economic integrity and not prevented by balancing
factors. In the professional literature, the term“crisis” is defined as "a turning point in
the development of the structure of the system during its transition to a qualitatively
different state" [Mim, 2009]. It is characterized by a significant instability and
nonlinearity of the parameters of the system. The coincidence of the time of external
influences can cause the imposition of these unaccounted weak influences and lead to
strategic changes or a complete system restructuring [Acemoglu, Robinson, 2012].

Crises are considered as multidimensional phenomena, the information about
which is mostly contradictory and not sufficiently structured. An enormous amount
of literature and various long-term studies have been conducted to analyze the
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characteristics of the crises. As to the contemporary ideas about the crises, it should
be mentioned that they are still incomplete and very limited. Moreover, according to
Marsh and Smirnov, there are still many scientists who continue to claim that crisis
is not a phase of the economic cycle and scientifically justify the stability of
sustainable economic growth in a market economy [Marsh, 2012; Smirnov, 2013].

2.  The essence and peculiarities of anti-crisis regulation of the economy

The last financial crisis shows that the self-regulating market mechanisms are not
able to overcome the economic crises effectively, and the regular activity of the
modern economy cannot be imagined without the state's macroeconomic regulatory
mechanisms. Currently, in the process of working out and implementing the
economic policy, each state must depart from the idea that crises have always
accompanied economies and they always will. The openness of national economies
and the globalization of capital markets contributed to the fact that in the shortest
possible time any manifestation can rapidly spread financial instability in one country
and around the world, and taking more and more complex forms, turn into a global
financial and economic crisis. Their seriousness and the negative consequences of the
crises on each national economy largely depends on the economic policy conducted
by the given state and the anti-crisis policy efficiency. Having explored the
considerably rich experience in handling economic crises, it has become evident that
the crucial role in soothing the negative impacts of economic crises and in successfully
overcoming them should be ascribed to the state authorities, who, due to their anti-
crisis economic policy bring the economy back to balance.

Anti-crisis regulation constitutes a system of regulative measures on diagnosis,
anticipation, neutralization and overcoming the crisis and their reasons at every level
of the economy. State anti-crisis regulation presupposes state targeted policy on the
elaboration and realization of the unique system of forms, methods, tools of state
regulation, which are directed toward the analysis and prediction of critical situations
and developments; soothing the negative impacts for all the parties of economic
relations; analysis and application of relevant experience for the economic
development. In stable economic situations, state anti-crisis measures include the
monitoring of economic activities and the improvement of legislation and the system
of state economic government. In unstable conditions, when there are real risks of
crisis, the state begins to interfere with economic activities more seriously by
regulating the operation of several companies, separate branches of economy,
regulating the prices of some products and services, controlling and regulating the
volumes of production. In the state of crisis, the macroeconomic regulation of
production, prices and profits is realized by more rigorous and administrative-
imperative methods which results in a more directed control of economic activities.

Moreover, foundations aimed at stabilizing and supporting the most vulnerable
sectors of the economy are established. The mainline of state anti-crisis policy should
be the formulation of effective links between state and economy which will ensure
quick response to crises arising at micro and macro levels of the state economy. In the
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process of anti-crisis regulation, the state plays a dual role, which is conditioned by
the two essential functions carried out by the state in the civil-legal and social-legal
spheres [Kovan et al., 2009].

The significance, coverage and impact of the global financial crisis in 2007-2009
on the world economy is considered as an unprecedented crisis of the post-war years,
which revealed the internal structural imbalances of the modern economic system
which stands out from the previous ones by its measures. It has affected the majority
of the world countries. In this respect, it has even surpassed the Great Depression of
1929-1933 (Eichengreen, Rourke, 2010). The similarities between economic crises,
including the Great Depression, reveal that economic policies have not fully taken
into account the lessons taught. This is explained by the economic theories, which
began to be attributed as fashionable over the last three decades [Stiglitz,2010]. The
crisis revealed the incompleteness of the state anti-crisis policy, which led to the fact
that at the initial stage, the crisis manifestations were mostly spontaneous. At the same
time, the government's response to the economic recession was much more
expeditious than in 1929 [Romer, 2009].

It should be noted that the mechanism and the toolkit of state regulation have
undergone significant changes during the entire history of the development of
economic relations. In earlier periods of the market economy until the end of the 19th
century, the role of governments in the economy was mainly limited to the definition
of "the general rules of the game", without any serious intervention in economic
processes. However, since the end of the 19th century, directions and methods of state
economic policy underwent significant changes which accounted for more frequent
and complex manifestations of cycles and crises in the market economy. The objective
conditions which contributed to the emergence of the latter are as follows:

¢ imperfection of self - regulatory market economy,

e disproportion in the branch structure of the economy,

o the peculiarity of motility of the main capital,

o the nature of the dynamics of the cost of capital [Sargsyan 2012].

It should be emphasized that, in accordance with changes in nature and the
specifics of crises, in due course, it is necessary to change the nature and direction of
state anti-crisis regulation. Through the development and implementation of effective
anti-crisis policies on a global scale, it might be possible, to avoid, or at least make
future potential financial crises more predictable and manageable. Therefore, national
governments and international structures, first of all, should accumulate experience
from the last financial situation so that in the future, anti-crisis policy measures
become more effective and targeted.

3. The peculiarities of the present economic crisis caused by Coronavirus Pandemic

Due to the Coronavirus pandemic, the world economy has entered a phase of
another crisis at a reasonably rapid pace since March 2020. Earlier, in February, the
International Monetary Fund announced that in 2020, a global recession is likely to
occur, and it may be even more severe than the global financial crisis of 2008. The
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current global economic crisis caused by the pandemic is unique, and it is quite
challenging to predict its possible depth. Governments in almost every country in the
world have tried, and are still trying, to find the right balance between saving lives
and national economies.

It should be noted that the coronavirus itself is not as terrible for the economy, as
the steps that almost all countries in the world have to take to protect themselves from
it. It is already clear that in 2020 the world economy is expected to experience a sharp
decline due to the severe quarantine and severe economic restrictions imposed by
many countries to prevent the spread of the epidemic.

Obviously, a number of sectors in the world economy will suffer the most. In
particular, tourism and aviation are the two areas that are most likely to become the
main "victims" of the coronavirus. According to new research from the World Travel
& Tourism Council (WTTC), more than 197 million jobs could be lost in the global
Travel & Tourism sector if barriers to global travel, such as blanket anti-travel
advisories and quarantine measures remain in place. The devastating figure comes
from WTTC economic modelling, which looks at the impact faced by the Travel and
Tourism sector amid local and global travel restrictions as a result of COVID-19. In
the worst-case scenario, where restrictions were lifted after the summer, the impact
would be more significant, putting a total of 197.5m million jobs at risk. This
represents an alarming 96 per cent rise from the most recent 100.8 million jobs WTTC
had previously estimated to be under threat from the coronavirus pandemic. The
impact of prolonged travel restrictions could also wipe out $5,543 billion in the
sector's contribution to global GDP, equating to a 62% per cent drop compared with
2019. Meanwhile, in the worst-case scenario, global international arrivals will suffer
a sharp decline of 73% and 64% for domestic arrivals?.

The International Civil Aviation Organization (ICAO) estimates that during the
first half of 2020, compared to their original forecast, there will be an overall reduction
of 47% to 58% of seats offered by airlines, 503 to 607 million passengers, and a
potential loss of gross of operating revenues of airlines of 112 to 135 billion USD?¥.
According to preliminary estimates the latter has already suffered a loss of more than
200 billion dollars due to the sharp reduction of flights due to the closure of air
corridors in many countries around the world?. The energy-exporting countries also
felt the full depth of the crisis. In almost all countries of the world, large industrial
companies are forced to close down due to the epidemic, as a result of which the
demand for energy carriers in the world market has sharply decreased and the
countries that produce them suffer significant financial losses.

The world financial markets also suffer significant losses. In particular, according
to the data published by the IMF, Investors have already removed 83 billion dollars

2https://wttc.org/News-Article/More-than-197m-Travel-Tourism-jobs-will-be-lost-due-to-prolonged-
27 ICAO Effects of Novel Coronavirus (Covid-19) on Civil Aviation: Economic Impact Analysis, 15 April
2020. 2020. https://www.icao.int/sustainability/Documents/COVID

9/ICAO Coronavirus Econ Impact.pdf URL.

28 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7269949/4#bb0140
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from emerging markets since the beginning of the crisis, the largest capital outflow
ever recorded and this process is still actively going on®.

As for the labor market, it is estimated, that at least 25 million people may become
unemployed’.

However, in reality, we should not think that the epidemic is the only cause of the
current economic crisis. Despite the outbreak of the coronavirus, the world economy
has already accumulated many negative factors and various serious challenges, which
would sooner or later lead to more serious economic shocks. In particular, we can
mention the trade confrontation between China and the United States, Brexit, the exit
of Great Britain from the European Union, the oil conflict between Russia and Saudi
Arabia, the deepening of the debt crisis in the world financial markets. In this regard,
it should be noted that the global gross debt is currently growing at a rapid rate, several
trillion dollars more than in 2008, which is already a matter of serious concern. Of
course, in addition to the above stated, other factors have already significantly
weakened the economies of major countries in the run-up to 2020, so there is no doubt
that the COVID-19 pandemic will become the "black swan", which smoothly will
push the world economy into a deep recession.

4. The impact of Coronavirus Pandemic on the macroeconomic
situation in Armenia and anti-crisis measures
of the Government of RA

According to the summary data of the socio-economic situation of the first half of
2020 published by the Statistical Committee of the Republic of Armenia, the
economic decline in Armenia in the mentioned period amounted 4.7%. According to
the same source, the decline in the main sectors of the economy is still continuing:
the decrease in the construction sector was 23.4%, trade turnover decreased by 11.1%,
the volume of services (excluding trade) decreased by 6.4%, exports decreased by 6.5%
and imports decreased by 12.9%3!.

Of course, giving a concrete numerical assessment of the damage to the Armenian
economy will be conditional. Still, based on official figures, it is more than 300 billion
drams for 1-st half of 2020.

To overcome the global financial and economic crisis, the Government of the
Republic of Armenia has elaborated and implemented several anti-crisis measures as
were the case in many countries around the world. Taking into account the impact of
the economic consequences of pandemic and restrictions on the Armenian economy,
the response of the anti-crisis policy of the Government of Armenia was directed to
the financial support of economic entities and population, as well as maintaining
financial liquidity of the business.

2 https://www.imf.org/en/News/Articles/2020/03/23/pr2098-imf-managing-director-statement-following-
a-g20-ministerial-call-on-the-coronavirus-emergency.

30 https://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_738742/lang--en/index.htm.

31 https://www.armstat.am/file/article/sv_06_20a_03.pdf.
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Governments around the world have allocated significant financial resources,
averaging between 7% and 15% of their GDP to support national economies in
overcoming the economic effects of the pandemic. In particular, 10% of GDP in the
USA, 15% in Great Britain, 18% in Italy, 15% in Spain, 21% in France, 6.5% in
Switzerland, 10% in Poland, 8% in Estonia, 6% in Georgia 4.7%, etc.

In March 2020, when the pandemic started to spread in Armenia, the government
announced about 150 billion AMD allocation as economic and social assistance
measures, which is about 2.3% of Armenia's GDP. Comparing this figure with the
other countries data, it becomes apparent that it is a very low indicator to ensure high
efficiency.

It should also be noted that the range of beneficiaries of support measures is
relatively narrow. Although the government has gradually expanded it to some
extent, many businesses and social groups are still left out of that range, which, of
course, might harm the socio-economic situation of the country.

In order to face furthermore serious challenges, it is necessary to review the
amount of anti-crisis measures, the allocations and the scope of their beneficiaries.
Taking into account the above, we can not speak about the high efficiency of those
measures.

One of the most important measures to overcome the current economic crisis is to
inject sufficient liquidity into the economy, which will help to avoid a sharp decline
in both aggregate supply and aggregate demand; otherwise, the economy will
inevitably find itself in a long period of decline. As we see, it is not sufficient in
Armenia at the moment.

During any economic crisis, governments are encouraged to expand the financing
of the economy, both through support for various sectors and through increased
budget spending. Of course, this will lead to an increase of the state budget deficit,
but if we do not take such steps, in the future, it will take more resources and a long
time to get the economy out of deep depression. Therefore, it is not accidental that
the representatives of the International Monetary Fund and other international
economic organizations repeatedly urge governments to expand the injection of
financial resources into the economy.

Besides, it is necessary to reopen all the economic activities which are under
"lockdown" as soon as possible, since it is essential for preventing the pandemic.

This will allow the economy to be somewhat more active, certainly not to its full
potential, as there are areas in which economic activity will be low for an indefinite
period: tourism, hotel industry, transportation, etc.

5. Conclusion

Taking into account the above mentioned, it is quite evident that to handle
the consequences of economic crises caused by Covid-19 and enhance the
effectiveness of measures taken, first of all, the fundamental goals that should be
aimed at during the implementation of the state’s anti-crisis measures should be
accurately defined.
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We believe that in order to handle the economic crisis effectively, it is necessary
to develop a set of clear criteria and guidelines for selecting the key directions of anti-
crisis measures that can be applied in the development of anti-crisis policy aimed at
overcoming crises. Those standards may be the following:

+ Stimulation of the real sector of the economy,

* Promoting the aggregate demand;

+ Financial assistance to crisis-affected companies,

* Protection of the domestic market and national producers;

+ Social orientation;

* Orientation to the development of scientific, technical and human potential;

* Ensuring access to credit resources;

* Enhancing the system of state guarantees;

+ Effective distribution and redistribution of state resources.
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Abstract

This article indicates some methodological approaches to the study of a person's
identity. The issues of a person's identity are discussed in the context of the identification
of a person with the outside world. Therefore, these questions are of both scientific and
practical importance. The phenomenon of “identity” acts as a powerful lever of socio-
psychological development, integration and self-realization of the individual (Lebedeva,
1996, p.25-26). Reflecting on the socio-psychological characteristics of the personality,
numerous questions are raised on the study of ethnic and religious I-images of the
personality. The semantic parallels of the research are especially emphasized.
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AwmHoTanus

B maHHOIT craThe yKasaHbI HEKOTOpble METOZOJOTMYECKHME IIOAXOMABl K H3YdYeHUIO
HUIOEHTUYHOCTHU JINYHOCTH. BOHPOCBI HUIEHTUYHOCTH JTHUYHOCTH O6Cy>KI[aIOTC$I B KOHTEKCTe
OTOXOECTBIeHUA JIUNYHOCTHU C OKPY}KHIOH.[I/IM MI/IpOM. HOSTOMY OaHHBbIE BOHpOCBI HUMEIT
KaK Hay4HOe, TaK ¥ OTPOMHO€ ITPUKIafHoe 3HaueHre. DeHOMEeH UeHTUIHOCTH BBICTYIIAeT
MOIIIHBIM pBI‘IaFOM COIIMAJIBHO-IICUXOJIOTUYECKOTO paBBI/ITI/IH, I/IHTeI‘pa].LI/II/I n
camopeanusauun auuHocTH (JleGemesa, 1996, c. 25-26). PasMpimiss O COLMambHO-
IICUXOJIOTUYECKUX OCO6eHHOCTHX JIMYHOCTH, BBIJIBUTAIOTCA MHOTOYHC/IEHHBIE BOHPOCLI jile}
HCCIEeOBAHUIO OSTHUYECKHMX M PeIUruosHeix f-o6pasoB muunHocTH. OcoGeHHO
TOJYEPKHUBAIOTCS CEMaHTHYeCK e TTapasljiey HCCIeJOBaHuU,.

Kmouessie coBa u ¢passr

W penTraHOCTS, 3HAKOBas crcTeMa, S-00pa3, STHUYeCKas UIeHTUIHOCTD, PEeTUTHO3HAS
WAEHTAYHOCTb.

Introduction

The study of a person’s identity is of great interest in modern scientific
psychological literature. The phenomenon of a person’s identity is becoming a
subject of study both in various areas of psychological science and in the areas of
scientific knowledge adjacent to psychology. Interest in this problem is caused by
globalization processes that shape the self-perception of an individual and the
world around him. Let us especially note the relevance of the study of religious
and ethnic self-images of personality, which are often perceived as traditional
expressions of personal identity that are not subject to change. However, in the
conditions of the formation of modern transformational societies, it is necessary to
pay special attention to the above-mentioned manifestations of personal identity,
which will create a complete picture of a person's self-perception in the modern
society.

Therefore, the current article will consider a number of well-known
theoretical and methodological approaches, on the basis of which a comparative
study of ethnic and religious self-images of the personality has been carried out.

Results and discussion

In the study of a person's ethno-religious identity, the theory of the sign system
occupies a special place, since ethno-religious forms of human activity are often
determined by the content of religious beliefs. So let's get acquainted with the
models of different authors about the nature and meaning of the symbol. I
Yablokov sees in the symbol the unity of two qualities - words and meanings
(Yablokov, 1972).
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In a broader sense, T. Dridze expresses the opinion that a sign is an elementary
unit of semiotics (Dridze, 1984). It does not exist, regardless of the activity and
behavior of a person. The symbol is communicative both in nature and in function,
which is a feature of the sign. It is no coincidence that semiology is known as the
science that studies the "signs of life in society." Considering the structure of an
individual's ethnic and religious identity, one cannot ignore the sign system. It can
have different means of expression: material, verbal, non-verbal, etc. The theory
of signs in the process of its development has acquired clear outlines. There are
two directions in its formulation. The first is the tendency to create a general
theory, the roots of which go back to the theory of the "universal algorithm of
relations" proposed by P. Pierce (Pierce, 1958). The second one is a trend identified
in social psychology, which considers the sign in terms of its involvement in
activities and behavioral structures. This point of view was repeatedly expressed
by L. Vygotsky, A. N. Leont'ev, A. A. Leontiev, C. Morris, ]. Klaus and many others
(Garfinkel, 2007, p. 5-48).

According to L. Vygotsky, a sign implies both an active, explicit response and
an internal one (Vygotsky, 1956). Chris Morris paid special attention to the social
and personal significance of the sign. (Morris, 1946, p. 60-91).

Under the notion of sign, A.A. Leontiev understands three different concepts.
1. Sign as a true component of activity; 2. Sign as an ideal image, a synonym for
"real sign" in everyday consciousness; 3. Sign as a scientific explanation of the
structure and function of the first concept (Leontiev, 1974).

Signs contribute to the creation of the entire system of religious identity which,
with its own allegorical interpretation, certainly requires the symbols to be as clear
for the society as possible. Therefore, religious consciousness, in particular, the
religious identification of a person, can be expressed not only in the richness of
cult attempts and the functioning of religious institutions but also in the form of
an ethnic I-image of a person. Moreover, through symbols, the ethno-religious
identity of a person is formed in society. The sign system takes on ethno-religious
features that form a common "semantic field" in a person's perception of himself
and those around him (see Luria, 1979, p.41).

Related to the methodological approaches, they can be divided into different
categories depending on the objectives of the study and conceptual stereotypes for
their solution.

The concept of a religious image of a person contains many methodological
possibilities that allow one to interpret various social relations between people.
When included in the term of social identity, it defines a person in terms of group
concepts, so that a person through a religious self-image can describe himself as a
member of a group. The study of interpersonal and interdisciplinary expressions
leads, in its turn, to the observation of religious attitudes as a methodological
principle for the study of ethnic identity.

The same assumption can be made by observing the ethnic self-image of the
person as a methodological principle for the study of religious identity.
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The corresponding point of view is formed by choosing the appropriate
methods.

On the one hand, quantitative formal research methods limit the registration
and study of judgments and concepts about ethnic and religious I-images, but on
the other hand, data processing which uses statistical methods is very simple.
Qualitative methods have the ability to reveal subjective attitudes of a person but
are unlikely to be subject to their structural interpretation.

The main methodological basis of this research is informal research methods,
the reliability of which is checked using statistical data.

It should be noted that qualitative methods are based on a phenomenological
approach to the study of social phenomena. The theoretical basis for a qualitative
study of the problem is the phenomenology of Guserl (see Tavrizyan, 1968, p.66-
77), the ethnomethodology of G. Garfinkel (Garfinkel, 2007), as well as the theory
of interaction by J. Mid and others (Mid, 2009).

Methods

In the course of developing the research results, a sequential analysis of the
data obtained was carried out. The following methods were used to achieve the
respective goals.

The method "Personalized characteristics of a personality" involves the
collection of data both by gender and by ethnicity and religion. To adapt this
method to our research goals, we also included parameters for the perception of
ethnic and religious images of a person.

The purpose of the method "Types of ethnic identity" is to study the tendencies
of national self-awareness. Among the parameters of the perception of the ethnic
image of a person, there is ethnic identity, ethno nihilism, ethnic apathy, normal
or positive ethnic identity, ethnic isolation, national fanaticism (Arzumanyan,
2002, p. 24-215).

The Ethnicity method supplements the application of the previous method
since it is aimed at identifying ethnic-affiliation tendencies (Arzumanyan, 2002,
p- 216-217) and is reflected using the corresponding indicators of the
questionnaire, describing a high or low level of a person's ethnicity.

The methodology of D. Cats and C. Brailey (Cats D., & Brailey C.) was created
in the 30s of the XX century. Modified questionnaires "Diagnostics of ethnic and
religious identity" based on this methodology and "Methods of differentiation of
cultural values" (Arzumanyan, 2002, p. 218-219) were used to supplement the
results of the methodological developments mentioned above. The study
participants were asked to evaluate 20 ethnic characteristics and then select from
them the most characteristic features of their religion. The proposed contrasting
semantic twin attributes express the self-esteem of the individual, as well as the
severity of the ethnic and religious self-image.

The same problem was also used in the test "Ethnometric diagnosis through
open-ended questions” created by the authors of this article, in which research
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participants described ethnic and religious images that reflect contemporary
interpersonal relationships. The advantage of the test was that it allowed
researchers to emphasize the importance of these questions and the functioning of
the institution of socialization in assessing them.

The following technique was developed by F. Goodinuff on the basis of
"Methodological guidelines for projective techniques of self-portrait" (see Teylor,
2005), which shed light on various manifestations of a person's ethno-religious
identity. The projective technique of "psychological identification of ethnic and
religious images" was built on a combination of the average values of the
parameters of ethnic images, ethnic communication, ethnic awareness, optimism
and mobility, with the average values of the parameters of religious images,
religious awareness, optimism and activity.

Conclusion

Thus, the methodological approaches made it possible to clarify the conceptual
framework of the term “religious and ethnic identity” (Figure 1).
Figure 1
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The research was carried out in the Armenian environment among the
adult population of the Republic of Armenia. The study involved 108 women and
112 men.

As can be seen from Figure 1, the levels of ethnic and religious optimism on the
one hand, and ethnic mobility and religious activity, on the other hand, express an
extreme discrepancy in the general picture of ethno-religious images. These data
become important for the manifestation of a person's social identity, which in certain
social-age groups is formed mainly due to religious identity. In this case, one form of
identity (religious) is replaced by another (ethnic).
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Figure 2
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As can be seen from Figure 2, the indicators of ethnic and religious symbols are
closer than those of state and personal symbols. These data once again confirm the
position that an integrated approach is needed to understand a person's identity,
involving the study of various symbols as key indicators.

Summarizing the listed methodological approaches, we can talk about the gradual
development of the psychological scientific concept of human identity. The term
identity, formed within the framework of general human psychology, first found
expression in the psychology of intergroup relations, then developed through the
study of an altered state of consciousness and is now included in the framework of
socio-psychological research in the context of social, in particular ethnic and religious
identity.

Further research on the individual’s personality in the context of the results
obtained involves the study of the interchangeability of various forms of social
identity, for example, ethnic, religious or state. Another topic for further research is
the question of the possibility of studying a person's social identity through
personification symbols and defining the role of ethnoreligious images in the general
structure of a person's social identity.
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Abstract

The history of automation and computerization of Armenian libraries fulfilled its 30 years
— a time with many achievements, also failures, and a time for opening new horizons for
international cooperation. During this period, Armenia moved from the centralized economy
management system to the market- based economy. Libraries are also in a renovation and
cardinal reconstruction process. This article presents the current state in the field of library
automation in Armenia, describes the evolution and challenges faced by the library community
on its difficult way to the digitization. Activities of the Fundamental Scientific Library of the
National Academy of Sciences of Armenia on implementing innovative ICT
technologies and introducing R&D outputs to foster and improve digitization and long term
preservation of fragile printed materials is provided.
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AmnnHorarus

Vlcropuu aBTOMaTH3aIMH U KOMIIBIOTEpU3aIy 616inorek ApMeHuu uctorauiaocs 30 ger
- BpeMsA MHOTHX JOCTI)KEHHUH, a TaKKe Hey/ad, BpeMs I OTKPBITHA HOBBIX TOPU30HTOB JIJII
MeX/lyHapOJHOTO COTPYJHHYECTBA. 3a 3TO BpeMA ApPMeHHUA Iepellta OT LeHTPaTH30BaHHOH
CHCTEeMBI YIIpaBIeHUs 5KOHOMHUKOM K PPIHOYHON 9KOHOMUKe. B16InoTeKu Tak)ke HaXOIATCA B
mporecce OGHOBIEHHA U KapAUHAIBHON PEKOHCTPYKIMH. JTa CTaThsA IIPEJCTAaBIAeT TeKyllee
COCTOsHMEe B 06JacTH aBTOMAaTHU3alMK OHOIMOTeK B APMEHWM, OIHCHIBAET SBOJIOLMIO U
po6JIeMBl, C KOTOPBIMM CTaJIKHBaeTCa OMOIMOTeYHOEe COOOIIeCTBO HA €ro TPYZHOM IIyTH K
onudposke. OmnucsiBaercs fesrensHocTs PyHIZaMeHTanpHOM HaydHOM GHOIMOTEKH
HamuoHnanpHOM akageMuy HayK ApMEeHUH IO BHepeHUIo NHHOBAaMoHHBIX MKT-TexHomornit
u BHegpenuio pesyabraroB HVOKP mns crumynupoBamus u ynydileHUs ONUGPOBKU U
JOJTOCPOYHOTO XpaHEHUA XPYNKHUX II€YaTHBIX MaTepPHaIOB.

Kitouessie coBa u ¢passt

DJIeKTpOHHBIe GUOINOTEKH, KyIbTyPHOE HacleAue, MaccoBas ounudpoBKa, COXpaHEHHUE.

Introduction

Each nation’s political, cultural, and economic life is connected with the
geographic place which carries the name of that nationality, with the place where
during centuries the majority of that ethnic structure resides and flourishes
transforming 2.into the next generations. 1. its unique cultural values.

As for the Armenians, the situation is a bit different. During its centuries-old
history, even though they lacked statehood, Armenian merchants and intellectuals
established communities, built churches, opened schools and printing houses
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worldwide. They created and passed on to the future generations a vast number of
treasures and masterpieces, including manuscripts, rare and early prints preserved in
the different libraries, Armenological centers, museums, private and family
collections in many countries.

This resulted in the creation of the trans-territorial network under the name
"Spiritual Armenia": from Singapore to Constantinople and Smyrna (Izmir), from New
Julfa to Saint-Petersburg and Theodosia, from Amsterdam to Tiflis and Baku, from
Paris and Marseille to Lviv, Krakow and Transylvania, all the centers of "Spiritual
Armenia" were interconnected and had one common goal — to protect the Armenian
language and to re-establish statehood.

The Armenian National Council declared the independence of Armenia on 28 May
1918. One of the first decrees of the Government was about the National Library of
Armenia (NLA); which was established on 5 June, 1919. The Fundamental Scientific
Library (FSL) of the National Academy of Sciences (NAS) of the Republic of Armenia
was founded in 1935. FSL is the second biggest Armenian library for the capacity of
its collections and is the main and most extensive repository of scientific publications.
It is a powerful information and bibliographical services centre for the whole National
Academy of Sciences of Armenia with all of its 39 subordinate scientific research
institutions, as well as scientists and specialists in all fields of physical, mathematical,
natural sciences, and the humanities.

These two libraries, NLA and FSL, being the largest repositories of the Armenian
language publications in the world, have become the central nodes of the "Spiritual
Armenia" network, and as a significant cultural hub, are actively bridging Diasporas
with each other and with Motherland. The Repository of Ancient Manuscripts —
Matenadaran, Mother See of Holy Echmiadzin library, Mechitarist Congregation
(Vienna, Venice), Ormanean Library of the Armenian Patriarchate of Constantinople,
the Gulbenkian Library of the Armenian Patriarchate of Jerusalem, the Library of the
Armenian Catholicosate of Cilicia, Holy Savior Cathedral library in New Julfa,
Bibliotheque Nubar (Paris), The Association for the Research and the Archiving of
Armenian Memory (Marseille), Armenian Library and Museum of America function
as important centres of the "Spiritual Armenia" network.

Scholars must access the primary sources, including historical and legal
documents, eyewitness accounts, statistical data, pieces of creative writing, audio and
video recordings, speeches, and artefacts. It is the responsibility of librarians and
archivists to find and catalog all such treasures, prepare bibliographies, and make these
collections accessible worldwide. Understanding weaknesses of the printed
bibliographies, being aware of the fact that information technologies and the Internet
are key supporters of the knowledge bridging process combining it/ besides providing
a good theoretical basis for developing digital repositories, when implementing “Open
Access” publishing models and "Creative Commons” licensing schemas as well as
having well-prepared library staff to apply to maintain and use Free/Open Source
Software products, the librarians of FSL have initiated the development of the Digital
Library modules since 2008.
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When Information Development was launched in 1984, library automation was
considered very much in its infancy from today’s perspective. The largest libraries in
the world, such as the Library of Congress and the British Library, had sizeable
databases of catalogue records. University library catalogues were available online
within their institutional four walls, and library circulation was also automated. Still,
data was generally confined to the institution that held it since there was no network
resembling the Internet (Hopkinson, 2009, p. 304).

In the 21% century, Information Technologies and the Internet are acting as
key supporters in the bridging process. Development of digital libraries, “Open
Access” publishing models, Free/Open Source Software solutions for building online
heritage institutions, Artificial Intelligence, “Creative Commons” licensing schemas
are new challenges for the librarians. They are opening new horizons for cultural
exchange.

According to these challenges in 2008, FSL developed its digital agenda,
stating:

OUR MOTTO is: Digitization of Armenian Cultural Heritage is a key solution for
the cross-cultural interactions, for the long term preservation of printed heritage, and
Knowledge Mobilization and Public Dissemination in large.

OUR MISSION is: To develop bibliographic databases, subject-oriented datasets,
and statistical datasheets, to support research and education. Where applicable to link
the bibliographic records with full-text materials.

OUR VISION is: All solutions should be based (if possible) on Free/Open Source
Software products. All content should be stored in Open Access Domain.
The Copyright model should be based on the “Creative Commons” licensing
scheme.

L The beginnings . After a difficult period in the 1990s (the collapse of the
Soviet Union, economic and social problems, due to transition to a market economy),
Armenia faced the challenges posed by independence. Deterioration of the social and
economic situation of the country has considerably affected the entire academic and
educational systems. State budget allocations were curtailed; the renovation and
maintenance of the NAS institutions were drawn to a minimum; the academic
publishing system was in financial straits. Although scientific work in the institutions
is active nowadays and there are collaborative partners in different EU and US-funded
projects, researchers are not satisfied with the existing scholarly communication
system which is mainly based on the approaches and managerial mechanisms dating
back to the 1970s. The main reasons for such a situation could be ascribed to: (i)
miserable state allocations to the Sciences, (ii) academic institutions are not well
prepared for the challenges of the Knowledge Society; (iii) scientists and publishers
are not familiar with modern trends in using ICT tools for scholarly communication;
(iv) paper-based publication mechanisms are becoming obsolete and must be replaced
by electronic ones (Zargaryan & Hopkinson, 2009, pp. 43-44). During 2008-2015due
to the grants from the international organizations introduced and implemented
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scholarly communication mechanisms, digital library services, and library
management tools to the Armenian academic and library communities3233.343536.57.38,

All these projects intend:

e  to help Armenian stakeholders to construct and implement digital library
modules;

e  tosupport NAS institutions on connecting to the European scientific research
area which is increasingly driven by digital technologies; and

e  tointroduce modern scientific communication mechanisms to the Armenian
scholars and academic publishers.

IL From paper based publishing models to hybrid solutions. Starting from the
2000s, the academic publishing system in Armenia was searching for new publishing
mechanisms and information dissemination tools. Due to the financial problems,
journals were being published with significant delays; dissemination took a long time;
library users were surprised that these journals are not available as an electronic
version. Besides these factors, the present system of scholarly communication
(commercial peer-reviewed academic journals) was far from ideal; modern technology
offers enormous possibilities for improvement. In 2008 FSL was awarded a grant from
the Open Society Institute Assistance Foundation to introduce the open access (OA)
publishing model to the Armenian academic community. Two OA journals, namely
‘Armenian Journal of Mathematics®”’ and ‘Armenian Journal of Physics*” are already
online, both were registered in the Directory of Open Access Journals, Google, and
other Internet search engines index repositories. NAS institutions expressed interest
in producing their own OA journals and have asked FSL for technical support and
advice. Thanks to these activities, the OA movement found more and more supporters
in Armenia, and FSL continues advocating the OA philosophy amongst the academics.

One of the largest collections of rare Armenian books (printed during 1512-1800)
and 18%*and early 20% centuries Armenian periodicals are held in FSL which is a
unique source for scholars from multiple disciplines. All collections are fragile, and
actually, the intensive usage of the FSL rare books is accelerating the paper destruction

32 ISOC Community Grants Programme ‘Establishing a Content Creation Centre in the Fundamental Scientific

Library of the National Academy of Sciences of Armenia’.

33 NATO ESC(SPS)(2011)0265 ICS EAP.NIG 984285 projects 'Building Networked Content Creation Centre
for Distance Learning Programmes’.

34 European Union Tempus Programme JEP-14502 I-TEMPUS-2008-UK-JPCR ‘NEW MASTERS

PROGRAMME ON LIBRARY AND INFORMATION SCIENCE".

35 ‘Introducing Free/Open Source Software Library Automation Tools to the Armenian Library Community’.

2010. Grant # 16518 from OSI Assistance Foundation.

36 “Introduction of the new scholarly communication mechanism to the Armenian academic community’ 2008.

Grant 15591 from OSI Assistance Foundation.

37 NATO PDD(CP)(EAP.NIG 983118) project ‘Harmonization of the Academy of Sciences Network

Infrastructure for Connecting to GEANT’.

38 The British Library Endangered Archives Programme EAP180 ‘Preservation through digitisation of

endangered Armenian rare books and making them accessible on the Web’.

39 http://www.flib.sci.am/eng/journal/Math  (accessed 20 August 2020).

40 http://www.flib.sci.am/eng/journal/Phys/index.html  (accessed 20 August 2020).
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process. Through the British Library ‘Endangered Archives Programme’-the library
started digitizing fragile collections, which opened new horizons for better
preservation conditions for the originals to make these collections accessible to the
world academic community via their surrogates. Later the digitization of NAS
academic journal publications was initiated, including the first issues as well.

Electronic publishing models are already successfully introduced to the Armenian
academic community. This is a continuous process, and shertly;—more and more
publishers will be able to produce research papers in an electronic format.

The main results for this phase apply to

e  establishing a digitization centre in the Fundamental Scientific Library;

e implementing a modern scanning and conservation centre for the care of
vulnerable resources.

e creating high-quality digital copies from the original materials for
preservation purposes;

e  making the metadata and images of digitized materials freely available via the
‘Web to researchers, students and educators all over the world.

II1. Changes in thinking: from the isolated solutions to the collaborative survival
models. In the year 2010; the Open Society Institute Assistance Foundation decided
to support the FSL initiative and grant the project 'Introducing Free/Open Source
Software (FOSS) Library Automation Tools to the Armenian Library Community'.
The purpose of the project was to:

e Introduce alternative software solutions versus the commercial products for
the libraries.

e  Assist Armenian libraries to become leading digital resource centres.

e Improve Armenian and international users' access to the information
resources; via an Integrated Library Systems and Digital Libraries solutions.

e  Support the production of local content and share Armenia's cultural heritage
with the world.

e  Promote the use of international standards and best practices in library and
information science.

An undeniable trend in library automation involves a movement toward the
vendor-supplied systems and away from the locally developed ones. Libraries large
and small admit that they do not have the resources to develop and maintain library
automation systems. Our experience of automation demonstrates that Armenia will
also begin to use turnkey systems. Different commercial vendors suggested a wide
variety of solutions with good support and maintenance mechanisms. This contrasts
with “in house” library products; which require an extended period for their
development and are far from internationally approved standards, besides the
maintenance fees are too low for keeping the system alive during its expected lifespan.
Our vision for Armenia is that FOSS can be used in parallel with commercial products;
as an alternative solution. The FOSS library products market is growing fast, and for
the next few years, we plan to implement systems from the FOSS family (Breeding,
2002). At present, there are several FOSS products with reliable support mechanisms
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and large open source communities in the software market. Different libraries actively
use such products. Areas covered by the FOSS products; which we are planning to
explore for Armenian library needs are (but not limited to) the following: Integrated
Library Systems; Collections - Repositories management systems; Open Source
Electronic Course Reserve systems; Federated Searching Tools; Link Resolvers.

The change from the commercial systems to the FOSS products is going to be
complex. It will require the libraries adopted new skills, new working styles and
thinking, the ability to operate in a new technological environment. For the next few
years, the most vulnerable element for the digitization projects in Armenia will be the
human component. Library and information work change rapidly, and librarians
should always be attuned to the events and developments in their subject areas
(Zargaryan, 2009, pp. 8-11).

Iv. Innovation and International Cooperation: key elements for success. As a
leading organisation in Armenia on creating digital library modules FSL, for the sake
‘connecting Diasporas and bridging the Knowledge’, suggests carrying activities in 4
main directions.

1. To develop strategic partnerships across the libraries sphere and build
stronger relationships with Armenological centers.

2. To provide end-users with high-value collections and services flexibly and
effectively as well as supporting librarians with the necessary systems based on
advancements in Information Science and Librarianship.

3. To establish a scientific-educational portal "ARAR @" (Armenian Research
and Academic Repository) and embed the library services within international
research and learning communities.

4. To implement a first-class infrastructure that continues to innovate based on
broadband data transfer network between libraries, Big Data technologies and cloud
computing capabilities.

PILLAR 1. DEVELOPING STRATEGIC PARTNERSHIPS ACROSS THE LIBRARY SPHERES. We are
trying to establish cooperation schemes with Armenian research centres all over the
world. In our joint digitisation activities, we have partners from Armenia and abroad
(Zargaryan & Ghazaryan, 2017, pp. 289-300).

Participants from Armenia: National Library of Armenia, Fundamental Scientific
Library, Repository of Ancient Manuscripts, the library of Mother See of Holy
Etchmiadzin, municipal libraries.

Participants from Abroad: Catholicosate of Cilicia (Antelias) Library, the Holy
Savier Monastery of New Julfa Library (Isfahan), The Armenian Patriarchate of
Constantinople — Ormanean library.

We do also have invisible contributors, such as "the Europeana" project, "Hathi
Trust" initiative of US Universities, Book Archive program of UNESCO, "Google
Books" online service, Association for Research of Armenian Memory - "ARAM"
portal. You can find digitized Armenian prints in these digital libraries, with "Full
View" future embedded. For such books or periodicals, we are just creating direct links
to the full-text materials.
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Such cooperation could be ascribed as "A STEP TOWARD TOMORROW'S
LIBRARY."

PILLAR 2. PROVIDE END-USERS WITH COLLECTIONS AND SERVICES OF HIGH VALUE
FLEXTBLY AND EFFECTIVELY BY ALSO PROVIDING LIBRARIANS WITH THE NECESSARY
SYSTEMS BASED ON ADVANCEMENTS IN INFORMATION SCIENCE, ARTIFICIAL INTELLIGENCE
AND LIBRARIANSHIP. “Armenian Research and Academic Repository” is more than a
digital library. It is also a:

- laboratory for testing Open Access publishing models;

- a community of Free/Open Source Software developers and contributors,
who are piloting and suggesting solutions for the library community;

- learning classroom for the Master Degree students from the School of Library
and Information Science;

- research centre to explore the Semantic Web, Cloud Computing, Artificial
Intelligence, Mobile APPs futures for the libraries.

Products developed or piloted in the Fundamental Scientific Library are in use in
the National Library of Armenia, Mother See of Holy Echmiadzin library, in the State
Linguistic University library, in the Armenian National Agrarian Academy, in the
National Academy institutions libraries, in Armenian regional libraries.

PILLAR 3: ESTABLISH SCIENTIFIC-EDUCATIONAL PORTAL "ARAR@" AND EMBED THE
LIBRARY SERVICES WITHIN INTERNATIONAL RESEARCH AND LEARNING COMMUNITIES.
Starting from 2008, FSL using FOSS solutions has developed different subject-oriented
databases?!, such as: “Armenian Book” in 4 sequences — “The Armenian Book in 1512-
18007, “The Armenian Book in 1801-1850”, “The Armenian Book in 1851-1900”, “The
Armenian Book in 1900-1920” (the “Greenstone*”” FOSS product is in use); "Online
portal of academic series publications" and "Continuous publications of NAS" (the
“Internet Archive BookReader**" FOSS product is in use); an online portal for NAS
journals articles ("Eprints*” FOSS product is in use), and more. Having in mind the
great success of several brand digital library initiatives, such as "the Europeana®”,
“World Digital Library“”, “Hathi Trust*”, in 2016 FSL started preparation activities
for its new digital library project - development of the “Armenian Research and
Academic Repository”. The main idea was to merge all the databases mentioned above
into one, to develop multilingual "Subject Headings" and "Authority Records"
datasets, to offer end users many powerful possibilities such as searching the content
of the collected resources, searching bibliographic descriptions using multilingual
synonyms dictionary, grouping digital publications and navigating their structure or
precise and extensive ability to define rules for access to resources. The end users also

41 http://www.flib.sci.am/eng/node/2  (accessed 20 August 2020).

42 http://www.greenstone.org/  (accessed 20 August 2020).

43 https://openlibrary.org/dev/docs/bookreader (accessed 20 August 2020).
44 https://www.eprints.org/ (accessed 20 August 2020).

45 https://www.europeana.eu/ (accessed 20 August 2020).

46 https://www.wdl.org/  (accessed 20 August 2020).

47 https://www.hathitrust.org/  (accessed 20 August 2020).

75



http://www.flib.sci.am/eng/node/2
http://www.greenstone.org/
https://openlibrary.org/dev/docs/bookreader
https://www.eprints.org/
https://www.europeana.eu/
https://www.wdl.org/
https://www.hathitrust.org/

can navigate through the content using Eastern Armenian or Western Armenian
interfaces.

The “Armenian Research and Academic Repository (ARAR)” digital library has
been created with support from the Academic Scientific Research Computer Network
of Armenia (ASNET-AM) and the EU-funded EaPConnect project®, in collaboration
with the Polish NREN, Poznan Supercomputing & Networking Center (PSNC),
Institute for Informatics and Automation Problems (IIAP) of NAS and FSL in a range
of the EU funded by “Enlighten Your Research” program ‘Digitisation of Cultural
Heritage’ project, awarded to the Fundamental Scientific Library in 20174. Thanks to
the collaboration; ARAR was built using the dLibra Digital Library Framework>
(Mazurek, 2013). dLibra is a tool for creating professional repositories of digital
documents for the purpose of sharing them with other people and systems over the
Internet. It's the most widely used software of this kind in Polish institutions, and it
starts to expand to other countries. It has been developed by PSNC since 1999 and in
2002 it became a part of the DInGO software suite that supports many more aspects
of managing a digital library, from mass digitization of physical objects and further
processing to long term preservation. Apart from the aforementioned features
targeted at end-users, dLibra offers rich features for the content creators. Digital
objects can be grouped into distinct multi-level groups (e.g., years, months and issues
of periodicals) and at the same time organized into hierarchical collections (for
example, by content theme or by organizational units). The metadata scheme (such as
titles, authors, keywords) is flexible with either open or controlled attribute
dictionaries and can be mapped to various standards like Dublin Core, RIS, Bibtex.
Object data can be imported into and exported out of dLibra based on generally
accepted standards and protocols such as RSS, RDF, MARC, Z39.50 or OAI-PMH. The
access rights to the resources can be controlled precisely per each object and user or
by whole groups. The system is operating using the cloud facilities provided by
ASNET-AM (Astsatryan et al. 2015). The specialists from PSNC and IIAP provide
technical support and maintenance of the system. The web address of the portal is
https://arar.sci.am.

PILLAR 4: IMPLEMENT A FIRST-CLASS INFRASTRUCTURE THAT CONTINUES TO INNOVATE,
BASED ON BROADBAND DATA TRANSFER NETWORK BETWEEN LIBRARIES, BIG DATA
TECHNOLOGIES AND CLOUD COMPUTING CAPABILITIES. FSL and IIAP carry out joint
activities.

=  These organizations are sharing computational resources, digitising
equipment and human resources.

=  e-Content is being mounted in the ‘ARAR @’ public domain for free reading
and downloads.

48 htps://www.eapconnect.eu/  (accessed 20 August 2020).
49 https://www.eapconnect.eu/?s=Zargaryan+T  (accessed 20 August 2020).
50 https://dingo.psnc.pl/  (accessed 20 August 2020).
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For the success of such an endeavour, it is important to have qualified IT staff,
broadband data transfer network, complex computation and data facilities, like the
federated Cloud platform, which requires not only high-performance computing and
large volumes of data storage resources-but also skills in data analytics, cloud computing
and service provisioning. The FSL alone can't solve such a complicated task.

Only in close cooperation with ASNET-AM - providing with broadband data
transfer network and high skilled techies; IIAP — providing industrial-grade server
solutions, HPC and distributed computing infrastructures; PSNC - sharing knowledge
and technological solutions flowing from and with European partners on the
development and use of digital libraries, can FSL succeed in developing a modern
digital library system in Armenia.

As closing remarks, we want to emphasize the fact of creating synergies by
combining knowledge and experience provided by these three organizations. A
considerable amount of dataflow was organized from subject-oriented databases into
the "ARAR" repository. Systems librarians from FSL, "ARAR " digital library
administrators from ITAP, Data&AlI specialists from PSNC during two months were
involved in the data migration process. See figure 1 for details. Intensive 3-day F2F
training sessions were organized for "ARAR" digital library administrators and
Armenian systems librarians by PSNC staff. FSL librarians did testing of "ARAR"
digital library stability, consistency of indexes, Search & Retrieval functionality for
the Armenian language.

Total number of abjects in library (2018.01-2020.09)
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Figure 1. Total number of uploaded objects
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Statistical picture (see figure 2) demonstrates that the newly constructed digital
library is having a high demand amongst the end-users, and we are confident that
these numbers will grow.

Summary number of visitors per month (2018.01-2020.09)
40,0007 ‘-

130,000+

120,000+
émnw-
£ -
7
80,000+
£ T
3 e
fuw
g ko
200
200

10000+
o """"""'a""" !

§ 7 J 7
) 4, % b Y )
‘b}ﬂ ‘Jﬂb%%%‘beﬂ% (s*a“eﬂﬁgﬁ %G“e%e”«“u"o ‘ta‘ﬁ%%‘bﬁo

Figure 2. Number of visitors per month

After fine-tuning, the "Armenian Research and Academic Repository" will become
one of the constant elements of the national computing infrastructure, and this will
open research articles produced in Armenia to the world by increasing the visibility
of Armenian scientists worldwide.
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