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ACADEMY'S YOUTH POLICY AND SCIENTIFIC JOURNAL
OF YOUNG SCIENTISTS

The oversight of generational succession remains a paramount concern in the global academic
scientific landscape. The typical age range academy members, who are often considered the cheris-
hed core, falls between 65 and 75 years. Only 7-10 percent of the actual academy members are un-
der 50 years of age, while 15-20 percent are correspondent members. The core driving force of the
Academy, mainly consisting of academicians and correspondent members, is predominantly comp-
rises of scholars selected from among doctors of sciences, typically after the age of 65.

Given that the average age of doctors of science falls within the range of 47-55 years, achieving
the status of a corresponding or active member of the Academy, representing the pinnacle of scientific
recognition, requires considerable time, effort, and distinguished contributions among doctors of scien-
ce, as well as obtaining the votes of the discerning academic community. According to these factors, the
natural progression towards the highest levels within the scientific community is challenging and often
delayed, which, in turn, postpones the emergence of opportunities for a new generation to assume its ro-
le in the world of science. Consequently, in most cases, the process of nurturing young scientists and
their ascent within the academic hierarchy occurs at a sluggish pace. Academic science itself grapples
with the ramifications of this situation. Estimates suggest that the Academies of Sciences encounter a
significant personnel crisis approximately every 15-20 years. Therefore, a primary responsibility of the-
se institutions is to consistently manage the generational turnover in the academic scientific arena.

In International academic scientific practice, various tools are employed to expedite the prepa-
ration and development of the new scientific generation. In some countries, steps to increase the ad-
mission quota for Doctor of Philosophy and Doctor of Sciences candidates or ease the requirements
for dissertation defense occasionally accompany this process. While this may boost the quantitative
statistics in science, it can result in a decline in qualitative standards. Furthermore, special positions
are reserved for Doctors of Sciences under the age of 50 in elections to the Academies of Sciences.
However, due to the limited number of Doctors of Sciences within this age group, their impact on
the "aging" trend of Academy members is relatively insignificant.

In light of these experiences, maintaining a sustainable generational alternation process is per-
ceived as a fundamental principle, with a consistent emphasis on the "rejuvenation” factor at all sta-
ges of acquiring scientific degrees and titles.

Nevertheless, the primary principle in international practice for instigating the "rejuvenation™
policy in the generational alternation process in science commences with young scientists. In line
with this, the Azerbaijan National Academy of Sciences (ANAS) is taking deliberate steps to lower
the age limit for candidates pursuing Doctor of Philosophy and Doctor of Science degrees, without
compromising on quality. Consequently, this approach aims to introduce relatively younger candi-
dates in the elections for Academy membership. This potential shift in the quality of full and corres-
ponding members of the Academy serves to significantly enhance the scientific capacity, which has
been dedicated to societal progress for an extended period, and elevate the efficacy of science.

Comprehensive strategies have been outlined to enhance both the quality and quantity of yo-
ung scientist training at ANAS. For the first time in the history of the Azerbaijan National Academy
of Sciences, an extensive report on the science rejuvenation policy was thoroughly discussed at the
Annual General Meeting of the Academy. Proposals have been drafted to endorse the promotion of
individuals who successfully defend their doctoral dissertations before reaching the age of 50 within
the Academy, allowing their participation in membership elections for this esteemed scientific insti-
tution.
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Based on the decision of the Presidium of the Azerbaijan National Academy of Sciences in
December 2022, the Academy's Youth Award was established to support the development of a new
scientific generation. Starting from the results of 2023, the ANAS Youth Prize will be awarded for
the first time to young scientists under the age of 29, specifically to the new generation of researc-
hers who have successfully defended their dissertations. In addition, a historic milestone was reac-
hed in the National Academy of Sciences as a diploma for the "Young Scientist of the Year" was
introduced, and it was stipulated that this diploma should be awarded to scientists who are actively
contributing to both the scientific community and the public sphere. Special emphasis is also placed
on facilitating opportunities for young scientists to partake in internships and scientific missions at
international scientific centers, research organizations, and universities in developed countries.

Moreover, efforts have been made to expand the reach and impact of the "Young Researcher"
journal, initially established to provide young scientists with a platform to disseminate their signifi-
cant scientific research results to the public. It has been decided to increase the publication frequ-
ency of the "Young Researcher"” journal from twice a year to four times a year, beginning in 2023.
This change aims to create more opportunities for young scientists and specialists to publish their
scientific articles, ultimately expediting the fulfilment of the requirements for dissertation defense.

To ensure the communication of vital scientific achievements by the new generation of scien-
tists to the international scientific community, starting this year, one issue of the "Young Researc-
her" journal is published annually in English. The current English edition of the "Young Researc-
her" journal, presented to the scientific community in Azerbaijan, is the first English-language yo-
uth journal in our country. This initiative is a practical demonstration of the state’s commitment to
nurturing young scientists within the Azerbaijan National Academy of Sciences. It serves as an
open avenue for presenting the significant scientific results of research conducted by young scien-
tists to the world. The English-language issue of the "Young Researcher” journal will greatly contri-
bute to the education and formation of a new generation of young researchers in our country.

Considering these factors, the editorial board of the "Young Researcher” journal should pay
particular attention to maintaining the high scientific standards in this youth scientific journal. It is
essential to ensure the "Young Researcher" journal is published in a high-quality manner, both in
terms of scientific content and design. Young scholars should prioritize the preparation of articles
for their scientific journal in accordance with the most current standards. We hope that the "Young
Researcher” journal will play a significant role in shaping a new scientific generation with compre-
hensive training and strong scientific skills in independent Azerbaijan.

I extend my best wishes for success to the editorial staff and authors of the "Young Researc-
her" journal.

17 October 2023
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THERMOLUMINESCENCE DATING THE AGE OF BALLABUR CASTLE
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The presented work was the first attempt to increase the accuracy of dating natural archeolo-
gical monuments, namely, the Ballabur castle in Lenkaran of Azerbaijan Republic, by employing
the Thermoluminescence (TL) dating method. Luminescence measurements were performed to find
out the equivalent dose (ED). Registration of TL signal was carried out using the HarshowTLD
3500 Manual Reader. The irradiation was performed at an ambient temperature from a ®°Co source
at different dose levels, and a dose rate of the ®°Co source was determined by EPR spectrometric
method using an individually wrapped Alanine Dosimeter. Soil samples were collected close to the
pottery sample to determine the natural dose rate. Uranium, Thorium, and Potassium concentrati-
ons in soil. The annual dose rate was obtained using a y-spectrometer with a hyper-pure germani-
um detector, which was 2.98+0.19 mGy/year. the cosmic dose rate, which pertains to radiation
from cosmic sources, was also calculated and found to be 0.10+0.01 Gy/ka. Online dose rate and
age calculator calculated the sample’s age as 920+50 years which is in line with the age of this
area estimated by historians.

Keywords: Ballabur castle; Thermoluminescence dating; Annual dose rate; Quartz
DOI: 10.59849/2409-4838.2023.3.7

INTRODUCTION

Determining the age of various archaeological objects is one of the most critical problems of
geological science and practice. The thermoluminescence (TL) method is a well-established method
for determining the age of archaeological ceramics [1-3]. This method is based on the effect of the
accumulation of nonequilibrium charge carriers on defects in dielectrics, which is generated by ioni-
zing radiation from natural radionuclides contained in dating objects or their environment. In the ca-
se of ceramics, the determined age corresponds to the time interval from the moment of the firing of
the ceramics to the moment of its removal from the burial [4, 5].

Presently, the only ways to determine the age of the brickwork in many standing buildings
from Azerbaijan's late medieval and early modern periods (11th to 19th centuries AD) are through
historical records or by comparing their design and style. However, this typological dating method
can only determine the age if there were any writing records. This research study seeks to establish
a standard procedure for dating the bricks from medieval structures in Azerbaijan. We have collec-
ted two brick samples from an early medieval castle in Ballabur, Lankaran, Azerbaijan, where arc-
hitectural experts have already assigned the dates as ~1000 years old.

MATERIAL AND METHODS

Quartz is a common mineral that is permanently present in raw ceramic paste. During its heat
treatment (600-700°C), the quartz contained in it loses all the previously accumulated charge carri-
ers, the accumulation of which has occurred since the formation of quartz as a mineral. Thus, when
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dating by the thermoluminescence method, a zero-moment is realized by heating during ceramics or
pottery manufacturing.

However, in solids, including quartz crystals, traps for electrons and holes are located at diffe-
rent levels. To determine the age of ceramics, the lifetime of trapped electrons (holes) at ambient
temperature should be at least 10-20 times greater than the age of the objects under study. In practi-
ce, it can be considered that in quartz and feldspars, the TL peaks with a luminescence maximum of
230-375¢°C are suitable for dating. The methodology to use TL to determine the absolute (in years)
age of various artifacts is based on the fact that, up to a specific limit, the accumulation of TL in
traps occurs approximately in proportion to the radiation dose, which in turn depends on the irradia-
tion intensity and exposure time [6].

It is possible to calculate the age of the material under study by experimentally determining
the increase in TL per unit of absorbed radiation dose and the rate of natural radioactivity [7, 8].

1. Preparation of ceramic samples for research.

Luminescence measurements were performed to find out the equivalent dose (ED). The brick
samples' outer surface was discarded, the rest was crushed into powder, and the remaining material
was crushed and sieved into three-size fractions. The 90+~150 mm fraction was then etched in HF
and washed in HCI [7]. The measurement sample comprised quartz inclusions with a size greater
than 90 mm and a density between 2.63 and 2.67 g/cm3, separated using sodium poly tungstate [9,
10]. The grains were preheated before ED measurements to eliminate the influence of unstable traps
on luminescence counts. The measurements showed that 200°C and 12 min were suitable for the
sample. The measurements' uncertainties were calculated while considering the anomalous fading
losses. As a result of the development of the methodology, it was found that the best measurement
results are obtained when using powder samples, thus achieving more uniform heating; the weight
of the sample is about 5 mg, and the particle size is 0.1-0.25 mm.

2. Measurement of TL of non-irradiated samples.

Registration of natural TL was carried out using the HarshowTLD 3500 Manual Reader. Five
measurements were made for each of the non-irradiated samples. For TL analysis, an essential con-
dition is the heating linearity. The linear heating rate of the sample was 5°C/s in the temperature
range of up to 400°C, which meets the requirements for instruments for TL analysis.

3. Measurement of artificial TL of irradiated samples.

The irradiation was performed at an ambient temperature from a ®°Co source at different dose
levels ranging from 5 to 25 Gy. Magnettech Miniscope MS400 EPR Spectrometer using individu-
ally wrapped, barcode-labeled BioMax Alanine Dosimeter Films (developed by Eastman Kodak
Company) has determined a dose rate of the ®°Co source. The irradiated samples were weighed to
54+0.5 mg and read out after one day in an N, atmosphere in a Harshaw 3500 manual reader using
the linear heating rate of 5°C/s.

Soil samples were collected close to the pottery sample to determine the natural dose rate.
Uranium, Thorium, and Potassium concentrations in soil were measured by gamma spectrometry
Canberra GR4520 that has a low-level gamma spectrometry system with 15 cm lead shielding and
high-resolution GeHP hyper pure germanium detector, having 43.5% resolution efficiency for 661.6
keV.

RESULTS AND DISCUSSION

Quartz, a mineral commonly found in raw ceramic paste, undergoes a significant transforma-
tion when exposed to heat treatment (600-700°C). This transformation eradicates all previously ac-
cumulated charge carriers within the quartz, which have been accumulating since the mineral's for-
mation. As a result, when utilizing the thermoluminescence method for dating, the heating process
during ceramics, bricks, or pottery manufacturing effectively resets the quartz to a pristine state.

8 JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838
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Fig. 1. Dose-dependent TL intensity of irradiated quartz at various doses: (1) Natural quartz extrac-
ted from the brick; Quartz irradiated at (2) 5 Gy, (3) 10 Gy, (4) 15 Gy, (5) 20 Gy, and (6) 25 Gy.

However, in solid materials like quartz crystals, there exist traps at various energy levels for
both electrons and holes. In order to determine the age of ceramics, it is necessary for the trapped
electrons (or holes) to have a lifetime at room temperature that is at least 10-20 times longer than
the age of the studied objects. In practical terms, the TL peaks in quartz and feldspars, exhibiting a
luminescence maximum of 230-375°C, are highly suitable for the purpose of dating.

Irradiated quartz grains exhibit several TL peaks when heated from room temperature to
500°C [11]. Two peaks above 300°C were observed for quartz inclusions extracted from pottery.
The peak observed at 375°C is considered preferable to the peak on the lower shoulder of this peak,
around 325°C. Another peak that emerges under laboratory irradiation is around 110°C that became
the basis of the "pre-dose dating" method. It has demonstrated that the peak height could be used to
monitor dose-dependent sensitivity changes observed after heating to 500°C. Figure 1 illustrates the
dose dependence of the TL glow curve. Samples were irradiated with a ®®Co gamma source then TL
glow-curves were measured after two days.

Soil sample collected from the proximity of the pottery sample was air-dried and kept in a
closed environment for one month. The concentration of U, Th, and K are illustrated in Table 1.

Accurate determination of the environmental radiation dose rate is of utmost importance
when employing trapped charge dating methods such as luminescence and electron spin resonance
dating

Table 1.
The concentration of U, Th, and K in the brick sample from the Balabur castle
Uranium, ppm Thorium, ppm Potassium, %
2.21+0.20 9.71£1.10 1.90+0.10

Although the calculation of the environmental radiation dose rate itself may not be excessi-
vely complex, incorporating multiple variables and accounting for uncertainties can pose challen-
ges. To address this issue, the Dose Rate and Age Calculator (DRAC) has been developed as a user-
friendly web-based tool [12]. DRAC enables users to swiftly calculate environmental dose rates for
various trapped charge dating applications by selecting a range of recently published attenuation
and conversion factors. This ensures robust and reproducible calculations of the environmental ra-
diation dose rate, thereby enhancing the accuracy of age estimations [12]. In this study, the DRAC
version 1.2 software was utilized to perform dose rate and age calculations. Plotting the TL glow-
curve intensity at 350°C against the dose adsorbed and backward extrapolation enables the estima-
ted historical dose to equal 2.93+0.36 Gy (Figure 2).

JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838 9
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The output results of the calculations indicate that the environmental dose rate was determi-
ned to be 2.98+0.19 Gy/ka (gray per kilo annum), which signifies the rate of radiation absorbed
from the surrounding environment. The moisture content of a sample plays a significant role in trap-
ped charge dating due to its impact on water dose absorption. When archaeological samples contain
water, the water, hindering the radiation energy from reaching the quartz grains, absorbs a portion
of the radiation. As a result, the dose rate of a dry sample can be higher than that of a moist sample.
This disparity can potentially lead to an underestimation of the sample’s age. Therefore, it is crucial
to determine the percentage of water through laboratory analysis of the samples and consider it
when calculating the dose rate.

Intensity (

Dose (Gy)
Fig . 2. Dependence of the intensity of the TL signal (in arbitrary units) in quartz extracted from
bricks taken from the castle of Ballabur on the adsorbed dose

Furthermore, the cosmic dose rate, which pertains to radiation from cosmic sources, was also
calculated and found to be 0.10+0.01 Gy/ka. Based on these dose rate calculations, the age of the
sample was estimated to be 920+50 years.

These findings emphasize the significance of accurately assessing the environmental radiation
dose rate in trapped charge dating. The utilization of tools like DRAC and careful consideration of
factors such as moisture content contribute to more precise age estimations in archaeological rese-
arch, enabling a deeper understanding of the timelines of ancient artifacts and structures.

CONCLUSION

Despite being in its initial phase and utilizing a limited number of samples, this study has ef-
fectively demonstrated the potential of using the thermoluminescence (TL) technique on quartz inc-
lusions to determine the luminescence ages of late medieval bricks. The application of TL dating
has yielded valuable insights into the age determination of archaeological ceramics, specifically in
the context of the Ballabur castle in Lenkaran, Azerbaijan Republic. Through the analysis of TL pe-
aks and measurements conducted on both irradiated and non-irradiated samples, significant progress
has been made in establishing a standardized procedure for dating medieval brick structures.

The evaluation of environmental dose rate and cosmic dose rate, facilitated by software such
as DRAC, has provided crucial information for age calculations. Taking into account factors like
the concentration of Uranium, Thorium, and Potassium in the soil, as well as the historical dose es-
timation from TL glow-curve intensity, the age of the sample from the Ballabur castle was estima-
ted to be approximately 920+50 years.

These findings underscore the importance of TL dating methods in archaeological research,
particularly concerning historical ceramics. The methodology and measurements presented in this
study contribute to a broader understanding and more precise dating of medieval structures in Azer-
baijan. Ongoing advancements in TL dating techniques will further enrich our knowledge of ancient
civilizations and assist in unraveling past mysteries.
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TERMOLUMINESANS METODU iLO BALLABUR QALASININ YASININ
TOYIN OLUNMASI

A.Z. Abisov, S.Q. Mammadov

Azorbaycan Respublikasinin Lonkaran saharindoki Ballobiir qalas: kimi taninan tobii arxeoloji
abidalarin tarixinin dogiqgliyini artirmaq ti¢iin Termoliiminesans tarixlondirmaarixi (TL) metodun-
dan istifads edilmisdir. Ekvivalent dozani1 (ED) tapmaq ii¢iin liiminesans 6lgmolori aparilmls vo TL
signalinin geyds alinmas1 HarshowTLD 3500 Reader istifads edoarak hoyata kegirilmigdir. Niimuna-
larin siialanmast ®°°Co monbayindoan istifado etmokls apariimisdirs. ®°Co monbayinin doza giicii fordi
sokilda sarilmis Alanin Dozimetrindan istifads edarok EPR spektrometrik metodu ils toyin edilmis-
dir. Tabii doza giictinii miiayyan etmok ti¢iin niimunays yaxin olan yerdon torpaq niimunalori gotii-
riilmiisdiir. Torpagda uran, torium vo kaliumun konsentrasiyalar: miioyyan edilmisdir. llik doza do-
racasi hipertomiz germanium detektoru ilo y-spektrometrdon istifads etmoklo toyin edilmis vo
2,98+0,19 mGy/il oldugu miioyyan edilmisdir. Bundan slave kosmik doza giicii hesablanmis va
0,10+£0,01 Gy/il oldugu miiayyan edilmisdir.

Abidanin yas1 onlayn doza giicii va yas kalkulyatorundan istifads edarok 920+50 il hesablan-
musdir ki, bu da tarixgilorin bu abids ti¢iin miioyyan etdiyi toxmini yasa uygundur.

Acar sozlor: Ballabur galas:, TermoZiminesens yas tayini, Illik doza giicii, Kvars
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TEPMOJJIIOMUHECHEHTHAS JATUPOBKA 3I10XHU 3AMKA BAJIJIABYP
A.3. Aobnos, C.I'. MamManosB

[Ipencrapnennas pabora Obula NEPBOM MOMBITKOW MOBBICUTH TOYHOCTH JATHPOBAHUS MpPU-
POIHBIX apXeOoJOrMYeCKUX MaMATHUKOB, a UMEHHO 3amka bannalOyp B Jlenkopanu AzepOaiipkaHCKON
Pecnybnuku, ¢ mpumMeHeHHeM Meroaa TepMmontomuHecteHTHoro natupoBanus (TJI). U3mepenus
JFOMUHECLEHIIMY IPOBOIMIINCH /TSl OIpEAEIeHNs SKBUBaIeHTHOM 103kl (D). Perucrpauuio curnana
TL npoBoawnu ¢ momoribio cuuthiBarenss HarshowTLD 3500 Manual Reader. O6mydenue mpo-
BOJIWJIU TIPU TEMIIEpAType OKpYKaroien cpeabl oT uctounuka 60Co npu pa3iIuyHbIX YPOBHSX J103HI,
a MOIIHOCTh 11036l HcTOuHHMKa 60Co ompeaensuid cnekrpomerpudyeckuM wmetonom JIIP ¢
UCIOJIb30BaHUEM JIO3UMETPA C AJIAHWHOM B HMHIUBUAYaJIbHOW yrakoBke. OOpaslibl MOYBBI ObUIM
0TOOpaHbI PSAAOM € 00pa3lOM MIIMHSHOW MOCY/bI JJIsl ONPEeSieHHs] €CTECTBEHHOW MOIIIHOCTH J03bI.
Copnepkanue ypaHa, TOpus U Kayus B IOuBe. 1'0/10Basi MOLTHOCTh J03bI MOJYyYEHA C IOMOIBIO Y-
CIIEKTpOMETpa C JCTEKTOPOM M3 CBEPXUMCTOro TepMmMaHusi W coctaBmwia 2,98+0,19 wml'p/rox.
MOIITHOCTh KOCMHUYECKOW JI03bI, OTHOCSINASCS K U3TYICHHUI0O KOCMUYECKHX MCTOYHHKOB, TaKXkKe ObLIa
paccuutana u cocrapmia 0,10+0,01 I'p/ThIc. neT.

Bospact o6pasia 66Ut paccunTaH OHJIAHH-KATBKYJISTOPOM MOIITHOCTH JI03BI M Bo3pacTta kak 920
+ 50 5eT, 4T0 COOTBETCTBYET BO3PACTY ATOM 00JIACTH, OLIEHEHHOMY UCTOPUKAMHU.

KaioueBble cioBa: 3amox bannabyp, mepmomomunecyenmuoe oamuposanue, 20006as
MowHocmy 003bl, Keapy
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Oil emulsions are a component of oil raw material extraction and refining processes. The
presence of dispersed water, mineral salts and solid phase particles, as well as asphalt-resin and
paraffin substances dissolved in it, significantly changes the physical properties and structure of the
oil emulsion. As a rule, oil emulsion separation is carried out in two stages. First, large drops are
quickly deposited (surfaced) and undergo coalescence. Very small drops remain in the form of
"fog" and are deposited for a long time by forming an intermediate layer in the apparatus. The rate
of stratification in most cases determines the productivity of the extraction process.

The emulsion formed when oil is mixed with reservoir water should be considered as a mec-
hanical mixture of two insoluble liquids (oil and water). At this time, one of the liquids is distributed
in the form of drops of different sizes in the volume of the other.

Due to the presence of water in the oil, the increase in the volume and viscosity of the trans-
ported liquid, the transportation cost becomes more expensive. Water solutions containing mineral
salts cause wear and tear of oil-transporting devices and oil-refining equipment. The presence of
even 0.1% water in the oil causes intense foaming of the oil in the rectification cylinders of oil refi-
neries, which causes a violation of the processing regime and, in addition, contamination of con-
densation devices.

Keywords: oil drops, coalescence, destruction of drops, turbulent diffusion coefficient, turbu-
lent flow

DOI: 10.59849/2409-4838.2023.3.13

INTRODUCTION

Oil freed from gases are kept in special tanks for a certain period of time to separate it from
mechanical mixtures [1-3]. Under these conditions, those mixtures sink to the bottom of the tanks and
are separated from the oil. At this time, most of the water in the crude oil gradually separates by itself.
However, oil often contains a certain amount of small microscopic water droplets, which are difficult
to separate. When water and oil are in the form of an emulsion, they are relatively difficult to separate.
Water remains suspended inside the oil in the form of small droplets. In this work, we have analyzed
the effect of the turbulent diffusion coefficient of these droplets on oil deposition [4-6].

In practice, centrifugal forces are used to intensify phase separation, and various structures
and fillings placed in precipitators are applied. In some cases, the electric field of the high-voltage
direct current created inside the device also enables stratification [7]. The structure of the pulsating
interlayer is determined by the density and size of the droplets, which obey the dynamic equilibrium
conditions and ensure the continuity of precipitation, as well as the velocity of the main flow [8-11].

According to its structure, the intermediate layer formed in precipitation devices is
compressed, expanded, stratified according to its size and height, densified, moved, etc. It is
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analogous to the "hot layer" of drops with its properties. Let us assume the following conditions to
describe the motion of the droplets [12]:

a) drops are only spherical and this is determined by the small value of the Weber number:
W, € 1, W=p,,Ua/a,;

b) the washing of drops in the intermediate layer has a viscous character and is obtained from
the condition of a small value of the Reynolds number:

AlUa
), (D)

Here U - flow rate, ¥, - velocity of drops in turbulent flow, a- the size of the drop, v, -

kinematic viscosity of the medium.
c) There are no electrostatic, thermo- and diffusiophoretic and non-hydrodynamic effects in
the flow. Droplet transfer by efficient diffusion and deposition is an exception. In this case,

pya

'J?';"—“, for large size drops 1, = —— - is
m

1+Rey '3/ E_J

Re, = <1(av=|v-v,

deposition effects for Stokes drops T, =$

18n,

expressed. Here, g is the density of the drops, 7,,, is the dynamic viscosity of the medium, .. is the

relaxation time of the drop, and a is the size of the drop[13, 14].

It should be noted that the turbulent diffusion coefficient plays an important role in the
processes of droplet coalescence and destruction in isotropic turbulent flow, and its value is
determined according to (2.) for the range of different values of the turbulent pulsation scale A.

A>ho, Dr = ag(ead) /3 1(2)
A<ho, Dy = agl(254) /2 A2

MATERIAL AND METHODS

The movement of suspended particles in a turbulent flow of a liquid differs in complexity and
intensity in all directions compared to laminar flows. In dispersed systems, small-sized particles
will be completely involved in turbulent pulsations and will move along complex trajectories in
fluids. With the increase in the size of the particles, they will lag behind the fluid movement, and in
this case, the turbulent pulsation of the particles will decrease. It should be noted that the turbulent
diffusion coefficient for large particles in a turbulent flow will be determined not only by the flow
speed, but also by the precipitation speed of the particles. The turbulent diffusion coefficient of
particles during the turbulent flow of dispersed systems is calculated as follows [15].

D,z ® u*D, where D is the turbulent diffusion coefficient of particles, Dy is the turbulent

diffusion coefficient of the liquid, x#* is the degree of attraction of particles by the pulsating
medium, which depends on the size of the particles. In a broader sense, empirical formulas were
proposed for determining the diffusion coefficients of particles depending on the dynamic speed of
the flow, settling speed, etc.

2 1
H =

_(3)

1+w®th
Here w- turbulent pulsation frequency, t- is the relaxation time of the particles. The value of
u varies between 0 < u = 1. For small-sized particles, the value of u is zero, and for large-sized
particles, i approaches unity.
For the degree of attraction of finely dispersed particles
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p=—t

(2850
RESULTS AND DISCUSSION
To estimate the turbulent diffusion coefficient in turbulent flow, a number of empirical
dependences for vertical and horizontal channels can be obtained using various experimental

studies, e.g.
1."

Dm—;ﬂr = u* =0,023% (Up) () NO)

Vea
Re;, =—=5
v
Here V; - droplet settling velocity, ¥ (U,) =1+ 0,786-10"°U; , U, =E’:f'_r.3 - dynamic
T

flow rate, U, - is the mean velocity of the turbulent flow. If Re; = 5, then we get the following
expression

Dm;ﬂr = 42 = 0,054 (f—i’) *(6)

From these equations, it can be seen that the turbulent diffusion coefficient of particles when
flowing through vertical channels is directly proportional to the dynamic speed of the flow and
inversely proportional to the precipitation speed of the particles. The following table 1 shows the
comparison of the calculated and experimental values of the turbulent diffusion coefficient of
particles.

Table 1.
Turbulent diffusion coefficient of particles during liquid flow in a vertical channel [16]
Us, Ug, a, Vs, D, Drg. D'ﬂv p Re,
m/sec | sm/sec | mkm | sm/sec | sm?%/ sm?/ Dr
secC secC
1,55 9,0 80 17 6,3 0,370 0,059 0,059 <5
3,44 18,0 80 17 12,6 1,35 0,107 0,107 =<5
7,60 36,0 80 17 25,2 10,1 0,400 0,386 =5
1,55 9,0 150 50 6,3 0,26 0,042 0,045 —
3,44 18,0 150 50 12,6 1,05 0,083 0,082 _
7,60 36,0 150 50 25,2 6,20 0,246 0,295 :
1,55 9,0 200 69 6,3 0,20 0,032 0,032 -
3,44 18,0 200 69 12,6 0,44 0,035 0,038 =5
7,60 36,0 200 69 25,2 1,22 0,048 0,046 >3
=5

flow.

For horizontal ducts, the following corrections for the turbulent diffusion coefficient were
obtained using experimental evidence of the movement of solid particles and oil droplets in the air
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Drr _ 2 — LANS
= ”’24(1:5,)  Re, = 2,5(7)

1."
Drg _ 2 _ gy /4
TE= = k(%) (i) " Rea<2(8)

Here k(V5) is a parameter whose value is k(V;) = ﬂ As can be seen from the expression, in
r 1B

Ve

contrast to vertical channels, the turbulent diffusion coefficient in horizontal channels is directly
proportional to the settling velocity and inversely proportional to the dynamic velocity. Thus, the
diffusion coefficient for both horizontal and vertical channels depends on the settling velocity, and
this dependence increases as the particle size increases. The dependence of the turbulent diffusion
coefficient of particles on the precipitation rate shows the influence of the particle mass on the
diffusion coefficient. If the increase in the mass of particles in vertical channels mainly causes the
particle to lag behind the speed of the main medium, then the increase in the mass of particles in
horizontal channels directly affects their diffusion coefficient. The following table 3 show the
comparison of the calculation and experimental values of the turbulent diffusion coefficient (Figure
1) in horizontal channels.

Table 2.
Experimental evidence and calculated values of the turbulent diffusion coefficient of solid particles

in air (a=100-200 mm, Red>2.5) in a square channel with a cross section of 76x76mm [17]

Us; UD, V_‘-' ’ DI‘I DI’RJ DTRKDT .F't:
m/san sm/san sm/san sm?/san sm?/san
7,6 40,7 41 23,5 0,9 0,038 0,038
16,7 81,0 41 63,7 1,5 0,024 0,023
25,9 119,0 41 103,0 1,8 0,017 0,017
7,6 40,7 104 23,5 1,36 0,056 0,048

Based on the indicators shown in Table 2, the dependence between the calculated values of

the turbulent diffusion coefficient and the experimental indicators was obtained:

0,06

‘

0,05

/o

0,04

Q,

m PR/ —empirical values

0,03

/

Q w*calculated values

1 2

3

4

Fig. 1. Calculated and experimental values of the turbulent diffusion coefficient
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Table 3.

Experimental evidence and calculated values of the turbulent diffusion coefficient for oil drops
(a=45um, Red>2.5) in a horizontal pipe (D=152mm, Vs= 3.5cm/sec) [18]

U, Up, D, Dorp, DTRKD ;::
m/sec sm/sec sm?/sec sm?/sec T

58 241 358 229 0,640 0,641
87,2 344 511 298 0,583 0,585
122 461 686 386 0,563 0,545
148 546 812 460 0,566 0,522

Despite the fact that dispersed systems (emulsions, suspensions) are characterized by polydis-
persity of particles, the sizes of which vary mainly in the wide range of 1-200 um, there are larger
colloidal particles in the flow [19]. In general, the state of dispersed flow, which determines the
structure of the dispersion spectrum, its aggregative resistance to size change and precipitation re-
sistance to precipitation, is characterized by the minimum and maximum particle sizes. It should be
noted that the processes occurring in dispersed systems are accompanied not only by collisions and
the enlargement of colliding drops, but also by the opposite phenomena - fragmentation, which is
the division of particles in a mixed effect or the ability to maintain a continuous state, as well as
spontaneously or their external accompanied by disintegration under any impact on the surface.
Thus, in dispersed systems, there is such a size of the drop, amax, that the drop is unstable, defor-
med and quickly disintegrated at sizes higher than this; and the minimum amino size indicates the
lowest droplet durability limit, or rather, drops that have reached this size under certain flow condi-
tions cannot be crushed any more. The maximum size of the particles characterizes the discontinu-
ity of the droplets, and this dispersed environment depends on the hydrodynamic conditions of the
flow, so that the turbulent flow is accompanied by a tendency to break up and break up individual
drops under certain conditions.

CONCLUSION

Expressions for the turbulent diffusion coefficient are given using experimental studies to
explain the movement of solid particles and oil droplets in vertical and horizontal channels. As can
be seen from the expressions, in contrast to vertical channels, the turbulent diffusion coefficient in
horizontal channels is directly proportional to the settling velocity and inversely proportional to the
dynamic velocity. Thus, the diffusion coefficient for both horizontal and vertical channels depends
on the settling velocity, and this dependence increases as the particle size increases. The
dependence of the turbulent diffusion coefficient of particles on the precipitation rate shows the
influence of the particle mass on the diffusion coefficient. If the increase in the mass of particles in
vertical channels mainly causes the particle to lag behind the speed of the main medium, then the
increase in the mass of particles in horizontal channels directly affects their diffusion coefficient.
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NEFTDO SU DAMLALARININ COKMO SUROTININ TURBULENT DIFFUZIYA
OMSALINDAN ASILILIGI VO FiZiKi PROSESLORIN MODELLOSDIRILMOSI

V.1. Karimli, F.R. Sixiyeva

Neft emulsiyalar1 neft xammalinin ¢ixarilmasi vo emali proseslorinin torkib hissasidir. Torki-
binds dispers su, mineral duzlar vo bark faza hissaciklori, eloca do orada hall olunan asfalt-gatranl
vo parafin maddslarinin olmasi, neft emulsiyasinin fiziki xassalarini va strukturunu shomiyyatli do-
racoada doayisir. Neft emulsiyanin ayrilmasi bir gayda olaraq iki moarhoalodo hayata kegirilir. Ovvalca
iri damlalar tez ¢okdiiriiliir (iizo ¢i1x1r) vo koalessensiyaya moruz galir. Cox ki¢ik damlalar “duman”
soklinda qalir vo aparatda araliq tobaga amoala gotirmoklo uzun miiddat ¢okdiiriiliir. Tobagalonma
stirati oksar hallarda ekstraksiya prosesinin mohsuldarligini miioyyan edir.

Neft lay sulari ila garigigini ¢ixaran zaman yaranan emulsiya iki bir-birinds hall olmayan ma-
yenin (neft vo su) mexaniki garisigi kimi baxilmalidir. Bu zaman mayelardon biri digarinin digari-
nin hacminds miixtalif 6lgiilii damlalar soklinds paylanilir.

Neftin torkibinds suyun olmasi, nagl olunan mayenin hacminin va 6zliliiyiiniin artmasi sobo-
bindon naql posesi bahalasir. Torkibindo mineral duzlarin oldugu su mohlullari, nefti nogl edon
qurglarin vo neft emali avadanliglarinin asinmasina, tez sirada ¢ixmaina sabab olur. Neftin torkibin-
do hotta 0,1 % suyun olmasi, neft emali zavodlarinin rektifikasiya kalonlarinda, neftin intensiv ko-
piiklonmasina sobab olur ki, bu da emal rejiminin pozulmasina va alavs olaragq kondensasiya cihaz-
larinin ¢irklonmasine sobob olur.

Acgar sozlar: neft damlalari, koalessensiya, damlalarin par¢alanmasi, turbulent diffuziya om-
sali, turbulent axin

3ABUCUMOCTH CKOPOCTH OCEJAHMSA KANEJb BOJBI OT KOD®®UIIMEHTA
TYPBYJIEHTHOM JU®®Y3UH B HE®@TH U MOJAEJIMPOBAHUE ®U3NYECKUX
MPOLIECCOB

B.!. Kepumou, @.P. lllnxuesa

Hedrsable sMynabcuM SBISIOTCS COCTABHOM YacThbIO TMPOLECCOB JI00BIYM M TEepepabOTKU
HeTsHOrO ChIpbs. Hanmmuue nucnepriupoBaHHON BOJIbI, MUHEPAIBHBIX COJIEH M YacTUI] TBepIon (azbl,
a TaK)Ke PacCTBOPEHHBIX B HEW ac(habTOCMOMMCTHIX U MapaMHOBBIX BEIIECTB CYILIECTBEHHO U3MEHSET
¢usnueckre CBOIICTBA U CTPYKTypy He(TsHOM smynbcuu. Kak mpaBuio, paszeneHue MacisHON
SMYJILCUU TIPOBOJIAT B JIB€ CTAUH. BO-TIepBBIX, KPyNHBIE KAk OBICTPO OCAXKIAIOTCS (BCILIBIBAIOT) U
nojiBeprarorcs ciausHuio. O4yeHb MeJIKHMe Kaluld OCTAal0TCS B BUJE «TyMaHa» U JJIMTENbHOE BpeMs
0CeJaloT, 00pasys B amnmapare MpoMeXyTOUHbIN ciioi. CKOPOCTh pacciioeHHs B OOJIBIIMHCTBE CIIy4aeB
OTpeIeNIsieT MPOU3BOIUTENBHOCT KCTPAKIIMOHHOT'O ITpoIiecca.

OMyNbCHIO, 00Pa3YIOLIYIOCS MPU CMELIeHUH He(hTH ¢ MIacTOBOI BOJOH, ClIelyeT paccMaTpUBaTh
KaK MEXaHMYECKYI0 CMECh JIBYX HEPACTBOPUMBIX JKUAKOCTEH (HepTu U BoAbl). B 3T0 Bpems ogHa u3
AKUJIKOCTEH pacrpesiessieTcs B BUJIe Kamelb Pa3Horo pazMepa B 00beMe APYroi.

W3-3a Hanu4us BOJbI B Macje, YBEIMYEHUSI 00beMa U BA3KOCTU TPAHCHOPTUPYEMOM >KUIKOCTU
CTOMMOCTb TPaHCIIOPTHUPOBKH YAOpOXKaeTcs. BoaHble pacTBOpBI, COAEprKallve MHUHEPAIbHBIE COJIH,
BBI3BIBAIOT HM3HOC HE(PTETPAHCHOPTUPYIOIMIMX YCTPOHCTB W HedTenepepadaTh-BaroImIero o0opy-
noBanud. Hammume naxe 0,1 % Boxmpl B Maciie BBI3BIBAET MHTEHCUBHOE BCIICHMBAaHHME Macia B
PEeKTU(UKAMOHHBIX LWIMHAPAaX HedTenepepadaThIBalOIIMX 3aBOJIOB, YTO BBI3BIBAET HapylICHUE
pexrMa 00paboTKH U, KpOME TOTO, 3arpS3HEHNE KOHICHCALMOHHBIX YCTPOUCTB.

KualoueBble cioBa: kaniu uepmu, KoanecyeHyus, paspyuieHue Kaneiv, Kodpguyuenm
mypoynreHmuou oughgysuu, mypoyieHmnoe meyeHue
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The growing demand for oil is encouraging the development of heavy oil and bitumen, the
world's huge energy reserves. However, their high viscosity is a big problem in their use, because
they cannot be transported without a proper method. A number of methods have been developed to
transport heavy oil, including diluents, heated pipelines, emulsions, and crude oil upgrades.

It is known that the common characteristics of heavy oil are high viscosity, high specific gra-
vity, high molecular content and low hydrogen-to-carbon ratio, high carbon residues, and high
content of asphaltenes, heavy metals, sulfur, and nitrogen. Heavy oils are a strategic source of
hydrocarbons because their reserves are on the same scale as those of conventional oils. The pro-
duction of these raw materials remains low, especially due to their very high viscosities.

Heavy oil rheology problems caused by the hydrodynamic interaction of heavy particles in oil
(asphaltenes, paraffin, resins, and solid phase particles) were considered in the research work.
Transporting heavy crude oil requires the viscosity to be low enough so that pipeline size and pum-
ping requirements are economically optimal. There are several methods to achieve these properties,
some of which have been validated in the field and are currently in use, while others are under de-
velopment.

In our current research work, we have analyzed some of these methods and given our recom-
mendations for improving the rheology of heavy oils for the future.

Keywords: rheology, heavy crude oil, oil emulsions, viscosity, oil-in-water emulsions, water-
in-oil emulsions.

DOI: 10.59849/2409-4838.2023.3.20

INTRODUCTION

There are more than 150 different types of crude oil in the world. Heavy crude oils are less
expensive for a refinery to purchase but more expensive to refine since they have greater costs from
higher energy inputs and additional processing to meet environmental requirements.

Refineries process crude oil into a wide variety of refined products. The refining process sepa-
rates, breaks down, reformates, and recombines the molecules of crude oil into refined products [1].

Each type of crude oil yields different types of refined products. Light crude oil is primarily
used to create fuels such as gasoline, diesel, and jet fuel. Heavy crude oil provides feedstock for pet-
rochemicals, other fuels, and road surfaces. Heavy oil can also be converted into transportation fuel.

Crude oil plays a very important role in countries that are in dire need of fuel, be it for indust-
rial consumption, electricity, or transportation mobilization. Economic development and spectacular
population growth in recent decades have led to increased demand for fossil fuels, which has resul-
ted in the gradual depletion of conventional oil reserves, including light and medium crude oil reser-
ves, which have become scarce and insufficient to meet ever-increasing oil reserves. Unconventio-
nal oil resources, including heavy oil, extra-heavy oil, shale, oil sands, tar sands, and bitumen, are
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alternative resources to fossil fuels [2]. However, unlike conventional oil, which is characterized by
low production costs, unconventional oil cannot be recovered and then transported in its natural sta-
te by conventional production and transportation methods, generally requiring additional require-
ments to ensure its flow at acceptable flow rates. In the future, heavy and extra-heavy oils are expec-
ted to be an excellent alternative to conventional oil, but the complexity of their composition makes
their flow extremely difficult under natural conditions without the problem of flow assurance.

Crude oil with API specific gravity below 20° is called heavy oil, and those below 10° are cal-
led extra heavy oil. Heavy oil cannot flow due to its high viscosity. Some researchers have explai-
ned the possible reason for the high viscosity of heavy oil. According to them, oil has evolved from
natural source materials and has become heavier as a result of the elimination of lighter fractions
through natural processes. A high proportion of asphaltene molecules that replace hetero-atoms in
the carbon network, such as nitrogen, sulfur, and oxygen, also plays an important role in oil harde-
ning. Therefore, heavy oil, regardless of its source, always contains heavy fractions of asphaltenes,
heavy metals, sulfur, and nitrogen. Large asphaltene molecules determine the increase or decrease
in density and viscosity of the oil. Removal or reduction of asphaltene dramatically affects the rheo-
logical properties of a particular oil [3].

Heavy oil/bitumen is characterized in terms of SARA fractions and divided into four different
pseudo-components such as saturates, aromatics, resins and asphaltenes. A four-parameter equation
of state developed by Adachi et al is used to calculate the values of solubility parameters, molar vo-
lume, and density of each SARA fraction [4-8].

Asphaltenes are defined as the heaviest compounds in crude oil that are completely soluble in aro-
matic solvents such as toluene and precipitate when paraffinic solvents such as n-alkanes are added.

Asphaltenes constitute the most refractory, polar, and heaviest component in crude oil [9]. Be-
cause of these distinctive characteristics, asphaltene is considered a prime factor that causes diffi-
culties in many petroleum operations such as production, transportation, refining, even wax crystal-
lization, crude oil emulsification, and de-emulsification. Any thermodynamic changes in pressure,
temperature, or oil composition can cause asphaltene deposits, which result in many problems in
transmission, production, and processing facilities in the oil industry.

The problems caused by the presence of asphaltene do not depend only on the amount of asp-
haltene in the oil. What is important is the stability of those asphaltenes, and stability depends on
how well the rest of the oil is a solvent for the asphaltenes [10].

Many experimental methods are available to detect asphaltene precipitation, such as gravimet-
ric, acoustic resonance IFT measurement, dynamic method, high-pressure microscopy, and infrared
spectroscopy. In addition to experimental measurements, a large number of thermodynamic models
have been used to model asphaltene precipitation and predict its onset point, including the solid mo-
del, micellization model, colloid model, solubility model, and equation of state models [11-13]. The
solid model is the simplest model for predicting asphaltene precipitation, which treats asphaltenes
as a single solid component and evaluates the behavior of other phases with an equation of state.
However, the problem with this model is that it requires a lot of empirical parameters and experi-
mental data. The colloidal model presented by Leontaritis [14] uses VLE calculation and EOS to es-
timate fluid composition. In this model, asphaltenes are treated with solid colloidal particles surro-
unded by large resin molecules and suspended in crude oil. On the other hand, in the dissolution
model, asphaltenes are dissolved in the solvent liquid state and form a uniform solution [15].
Among the many thermodynamic approaches used to predict asphaltene precipitation, regular solu-
tion theory along with the equation of state models are the most common methods [16, 17].

METHODS FOR RECOVERING HEAVY CRUDE OILS
Oil is kept in the reservoir mainly due to capillary, gravity and viscous forces. It was determi-
ned in the research that the interaction between these forces during oil flow in a porous medium can
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be measured by capillary number and mobility ratio [18]. Capillary number (Ca) is defined as fol-
lows:

Ca= 1—1 Q)

Here, n - is the viscosity of the liquid, v - is the flow rate through the pores, and vy - is the interfacial
tension between the liquids.

Fluid mobility in porous media is determined based on the Darcy equation.

= EE (2)

wdx

u - Darcy surface velocity of liquid, k - conductivity, u - viscosity, P - pressure, x - length.

For 1 phase, k represents the absolute conductivity, and for multiphase flow, the effective
conductivity. The mobility of the liquid phase is defined as follows:

A:E@)

Then the mobility speed
—_ "jl':
M= i 4)

M-is an important parameter in displacement processes, it expresses the dimensionless
viscosity ratio given by parameters A; and A, [19].

Transportation of heavy crude oil and natural bitumen requires viscosity to be low enough for
pipeline size and pumping requirements to be economically optimal.
There are several methods to achieve these properties, some of which have been validated in
the field and are currently in use, while others are under development. These methods are:
Effect of heat
Effects of diluents
With O/W emulsions
Core annular flow
Partial field upgrading

RHEOLOGICAL BEHAVIOR OF HEAVY CRUDE OIL BY HEAT TREATMENT

The thermal impact is a widely used method to reduce the high viscosity of heavy crude oil
and improve flow in pipelines. Pipeline heating (ie, raising the temperature) results in a rapid
reduction in viscosity to reduce the oil's resistance to flow. Figure 1 shows the viscosity response in
the heat treatment temperature range of 30—60° for heavy crude oil at different shear rates. The fan-
shaped rheogram shows the effectiveness of the method in improving flow characteristics, since the
viscosity between the flowing feedstock and the pipe wall, and therefore the shear stress, decreases
by several orders of magnitude with increasing temperature. When the raw material is heated to a
temperature above 40°C, the rheological properties remain practically unchanged at higher shear
rates and the slopes of the plots begin to decrease, indicating good flow behavior. The unique
behavior of crude oil can be explained by the high paraffin content and the average paraffin-to-resin
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ratio, which indicates the change in structural properties and destruction of the chemical structure of
heavy components of crude oil [20].
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Fig. 1. Viscosity response of heavy oil in the heat treatment temperature
range of 30-60° [21]

Figure 2 shows the effect of temperature on the typical flow behavior of heavy crude oil in
terms of viscosity-shear rate. The figure clearly demonstrates the non-Newtonian shear thinning be-
havior in the range of shear rates where the apparent viscosity decreases significantly with tempera-
ture. This also shows that the differences in viscosity are greater at low shear rates than at high she-
ar rates. This can be attributed to the strong effect of temperature on the viscosity and chemical
structure of heavy crude oil components such as wax and asphaltene [12]. In addition, the viscosity
of heavy crude oil is shear rate dependent, meaning that flow encounters less resistance at higher
shear rates. As the shear rate increases, the chain-like molecule unwinds and reorients parallel to the
driving force, reducing the viscosity of heavy crude oil. Therefore, the apparent viscosity depends
on the shear rate at constant temperature and decreases with increasing temperature [23].
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Fig. 2. Apparent viscosity as a function of shear rate of heavy crude
oil at different temperatures [22]
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In research studies [24-32], heating to raise the temperature of crude oil requires a considerab-
le amount of energy and cost. Other problems include higher temperatures, greater internal corrosi-
on due to the large number of heating stations required, and heat losses along the pipeline due to the
low flow of heavy oil. However, in most cases, the pipeline is insulated to maintain high temperatu-
res and reduce heat loss to the environment. In addition, sudden expansion and contraction along
the pipeline can cause difficult problems. As a result, the cost of operating heating and pumping
systems over long distances between the oil field and the final storage or processing plant is high
[33]. This may not be a viable method for transporting crude oil through subsea pipelines. Finally,
the cooling effect of the surrounding water, as well as the soil, reduces the efficiency of the method.

RHEOLOGICAL BEHAVIOR OF HEAVY CRUDE OIL IN WATER EMULSION

One of the effective ways to reduce the viscosity of heavy oil is the formation of oil-in-water
emulsions with the help of surfactants.

Emulsions consist of a dispersion of an immiscible liquid (dispersed phase) in another liquid
(continuous phase), usually with a drop size in the micrometer range. They generally fall into three
categories (Figure 3): oil-in-water (O/W), water-in-oil (W/O), and complex or multiple emulsions.
Many emulsions have continuous-phase droplets within dispersed phase droplets such as oil in wa-
ter (W/O/W). In the emulsification method, droplets from the oil phase are dispersed into the water
phase using suitable surfactants to form a stable oil-water emulsion. Thus, the formation of an
emulsion significantly reduces the pour point as well as the viscosity of crude oil. Since water is a
stable phase, the risks of wax deposits on the pipe surface, clogging of pipelines and corrosion are
avoided. Optimizing the economics of the transportation process is always a priority for the oil in-
dustry. For maximum efficiency and economy, it is important to keep the oil content as high as pos-
sible while minimizing the viscosity of the crude oil. For efficient transportation of heavy crude oil,
a stable oil-water emulsion must be prepared so that the water does not separate until it reaches the
desired destination. Techniques used to create oil droplets to form emulsions include the use of de-
vices such as dispersers, rotor-stator mixing, colloid mills, high-pressure homogenizers that apply
high shear stresses, membrane emulsification, and ultrasonic waves.

|:l Water phase - Oil phase

(074%Y W/0

Fig. 3. Classification of oil emulsions [32]

CORE ANNULAR FLOW METHOD

The core annular mode flow is another method used to increase the transport of viscous crude
oil. This method is based on the development of a core annular flow (CAF) to reduce pressure loss
caused by friction in the pipeline. In this method, a less viscous fluid, such as water, is introduced
into the flow to act as a lubricant that absorbs the shear stress that exists between the pipe walls and
the fluid, thus reducing the resistance to flow and creating an overall pressure drop [33].

This method can be problematic because the crude oil tends to stick to the walls of the pipeli-
ne, thereby restricting and eventually clogging the flow system. Such problems are exacerbated
where the flow has to be stopped for a period of time, allowing oil and water phases to stratify and
increase oil adhesion. Restarting flow in such a stopped system may require a large pressure, pos-
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sibly exceeding the pressure rating of some or all components of the flow system. In such a prob-
lem, it is also mandatory to flush the flow system to remove the adhering oil, which leads to addi-
tional costs and the failure of the flow system. A lot of work has been done in this direction to solve
the problem.

PARTIAL UPGRADING METHOD

Another method of transporting heavy oil is to change it before it is transported. Partial upgra-
ding is the process of changing the composition of crude oil by making it less viscous, without sig-
nificantly changing its processing characteristics. Full upgrading completely changes the crude
composition, turning it into a light synthetic crude oil that is more convenient to transport and more
valuable [34].

The main advantage of this technique is that crude oil can be transported without any changes
in the pipeline system.

Another advantage of this process is that it does not accumulate large volumes of coke by-
product that must be stored or transported offsite. The produced coke is consumed by the process it-
self and converted into energy on the spot.

CONCLUSION

Despite the recent discoveries of huge oil fields consisting of conventional oils, heavy oil and
bitumen still constitute a large part of the world's oil reserves. If the price of oil is favorable and sui-
table technology is available to produce and transport these oils, heavy oil reserves can be essential
to meet the global energy demand for fuels and oil derivatives. The transportation strategy of these
oils depends on the oil properties such as viscosity, APl weight and asphaltene content and the po-
tential to obtain high value products after the distillation process.

In this research work, several factors influencing the rheology of heavy oil raw materials were
analyzed and various models were considered. At the same time, transportation of viscous oils, vari-
ous methods of reducing their viscosity were considered. Many methods have been proposed to
transport heavy oils; however, many of them fail in terms of commercial application either as a re-
covery method or as a pipeline flow improvement method.

An increase in temperature significantly reduces the viscosity of the raw material, which indi-
cates a change in the rheological behavior. As the temperature increases, the viscosity of the heavy
crude oil decreases, reducing the shear stress between the circulating crude oil and the pipe wall,
thereby reducing the pressure drop and ultimately improving transportability. However, it has disad-
vantages such as high capital cost and fuel consumption, as well as difficulty in restarting after shut-
down. In addition, special design, insulation, and welding technology degrees are required to mana-
ge the transportation of this type of pipeline.
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AGIR XAM NEFTIN REOLOGIiYASI
F.R. Sixiyeva, V.I. Karimli, M.R. Manafov

Artan neft tolobati diinyanin nohong enerji ehtiyatlar: olan agir neft vo bitumun inkisafini tos-
vig edir. Lakin onlarin yiiksok 6zliilityii onlarin istifadasinds boyiik problemdir, ¢iinki lazimi tisul
olmadan nagl edilo bilmaz. Agir neftin dasinmasi {igiin bir sira tisullar islonib hazirlanmisdir ki,
bunlara durulducularin, qizdirilan boru kamarlarinin, emulsiyalarin vo xam neftin tokmillasdirilmasi
daxildir.

Molumdur ki, agir neftin imumi xarakterik xtisusiyyatlori yiiksok ozliiliik, yiiksok xtisusi ¢a-
kisi, yiiksok molekulyar tarkibi vo asagi hidrogenin karbona nisbati, yiiksok karbon galiglart vo as-
faltenlorin, agir metallarin, kiikiirdiin vo azotun yiiksok torkibidir. Agir neftlor karbohidrogenlorin
strateji monbayidir, ¢ilinki onlarin ehtiyatlar1 adi neftlorin ehtiyatlar ilo eyni migyasdadir. Bu xam-
mallarin istehsali, xiisusan onlarin ¢ox yiiksak ozliiliiklorine gors asagi olaraq galir.

Tadgiqat isinda neftin torkibindoki agir hissaciklorin (asfaltenlor, parafinlor, gatranlar vo bark
faza hissaciklori) hidrodinamik garsiligl tasiri naticasinds amals galon agir neft reologiyasi prob-
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lemlarina baxilmisdir. Agir xam neftin dasinmasi ozliiliiyiin kifayat qodar asagi olmasin tolob edir
Ki, boru kamorinin 6l¢iisii va nasos taloblari igtisadi cahatdan optimal olsun. Bu xiisusiyyatlora nail
olmagq ti¢iin bir neg¢a tisul var ki, onlardan bazilori sahads tasdiglonib vo hazirda istifads olunur, di-
goarlari isa inkisaf marhalasindadir.

Hazirki todgigat isimizds biz bu tisullardan bazilarinin analizini aparmis va galocak perspektiv
ticiin agir neftlorin reologiyasinin yaxsilasdirilmasina dair 6z tovsiyalorimizi vermisik.

Acgar sozlar: reologiya, agir xam neft, neft emulsiyalari, ozliliik, suda neft emulsiyas:, nefida
suda emulsiyas:

PEOJIOT'US TSKEJION HE®THU
®.P. llluxuena, B.U. Kepuman, M.P. Manados

Pactymuii cnpoc Ha He(Th cTUMYIUpPYeT pa3pabOTKy TsXKenoM HedTH M OUTyma, OrpOMHBIX
MHpPOBBIX 3aracoB SHepruu. OJHAKO MX BBICOKAsl BS3KOCTh SBISIETCS OOJNBIION MpoOeMOl MpH MX
UCII0JIb30BAHUH, TIOCKOJIBKY MX HEJIb3s1 TPAHCIIOPTUPOBATh O€3 Hauiexkalero meroaa. bout paspadoran
Pl METOZIOB TPAHCIOPTHPOBKH TSDKENONW He(TH, BKIIOYAs pa3daBHTENHN, 0OOrpeBaeMble TpyOO-
HPOBO/IbI, IMYJIBCUU U 00OTalIEHHE CIPOI HEPTH.

M3BecTHO, YTO OOUIMMH XapaKTEPUCTUKAMHU TSDKENOH HEe()TH SBISIOTCS BBICOKAs BS3KOCTH,
BBICOKMI yZENbHBII BeC, BBICOKOE MOJIEKYJISPHOE COAEpkKAHHE M HU3KOE OTHOIIEHHE BOJAOpOJA K
YTIIEPOJY, BBICOKOE COJEpIKAaHWE YIIIEPOMUCTBIX OCTAaTKOB M BBICOKOE COJEp)KaHHe ac(aabTeHOB,
TSDKEJIBIX METAJUIOB, Cepbl U a30Ta. TsbKenble HeTU SIBJISIOTCS CTPATErHYECKUM MCTOYHUKOM YIJIEBO-
JIOPOJIOB, MOCKOJIBKY MX 3alachkl HE YCTYHAOT 3aracaM oObIYHbIX Hedrell. [Ipon3BOACTBO 3TOTO ChIPbhS
OCTaeTCsl HU3KUM, OCOOEHHO U3-3a €70 OUEHb BBICOKOH BA3KOCTH.

B pabote paccmoTpeHbl mnpoOsieMbl PEOJIOTHM TsKEIOM He(PTH, OOYCIOBIEHHBIE T'MIpPO-
JMHAMHUYECKHM B3aUMOJEHUCTBUEM TSDKENBbIX YacTHll B He(pTu (acdanbTeHsl, napaduHbl, CMOJbI,
YacTULBl TBEpAOH (asel). TpaHCHOPTHPOBKA TSHKENON ChIpoi He(TH TpeOyeT, YToObI BSI3KOCTh ObLIa
JIOCTAaTOYHO HHU3KOHM, YTOOBI pazMep TpyOormpoBoia M TpeOOBaHUs K MEPEKAUMBAHUIO ObUTM ONTH-
MaJIbHBIMM C SKOHOMHUYECKOM TOYKM 3peHus. CyllecTByeT HECKOJIBKO METOJOB JIOCTMIXKEHMS ITUX
CBOMCTB, HEKOTOpbIE M3 KOTOPBIX ObUIM NPOBEPEHbI B IOJIEBBIX YCIOBHUSAX M HCIOJB3YIOTCS B
HACTOsIee BpeMs, a IPyrue HaXOATCs B CTAIUK pa3pabOTKU.

B nameil Tekymieill uccienoBaresbCkol padoTe Mbl NPOAHATM3UPOBAIM HEKOTOPBIE M3 3THX
METOJIOB U JIaJI CBOM PEKOMEH/IAIIMH 1O YITYUILIEHUIO PEOSIOTUH TSDKEINBIX Hedreld Ha Oyyiee.

KnroueBble cnoBa: peonocus, msdicenas Hegpmo, HepmsaHble IMYTbCUU, BAZKOCHb, IMYTbCUU
Macno-6-600e, IMYIbCUU 800aA-6-MACTIE
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The dependance of temperature and time on mass loss, mass loss rate and intensity of endothermic pe-
aks during the pyrolysis process of polyethylene terephthalate (PET-1) polymer at various heating rate (10,
50 °C/min) was studied by derivatography methods. The parameters, as temperature (T) and time (t) of the
beginning of destruction, temperature (T) and time (t) of half destruction, mass destruction time (min) at
510°C and energy activation of the destruction process were estimated. Furthermore, the melting parameters
as AH, square peak (mJ) and mass loss rate (Amdt) are calculated. The obtained results show that as the
heating rate increases, the destruction process occurs at higher temperatures, the initiation time of the dest-
ruction process decreases, and the activation energy of the decomposition is approximately equal to 58-60
kcal/mol. Two stages of exothermic nature were observed. The first occurs in the temperature range from
377,0 °C to 410.4°C, and the other in the range of 430.0°C to 475.7°C.

Keywords: pyrolysis, mass loss, plastic, thermogravimetric analysis.

DOI: 10.59849/2409-4838.2023.3.30

INTRODUCTION

The generation of plastic waste and its negative effects on the environment are increasing. It
is known that there is about one ton of plastic waste in every three tons of fish [1]. The analysis
conducted in 2017 showed that by 2050, the amount of primary plastic waste, untreated and treated
may increase dramatically [2]. Hence, research on the neutralization and recycling of these wastes is
a significant scientific and practical issue [3-6]. Currently, despite the development of various met-
hods (mechanical, landfill placement, chemical plasma method) in this field, the pyrolysis method is
more promising. Solid residues, liquid compounds and gas products can be obtained, in the pyroly-
sis method [7-9]. The speed of the process is related to the composition of pyrolyzed plastic masses
as well as the temperature. One of the investigation methods of plastic wastes degradation processes
is application of thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC),
that gives the information of kinetics and thermal properties of wastes under the effect of heat
energy. Despite some research work on thermogravimetric study, there is need to continue the work
on pyrolysis processes of plastic waste. Purpose of this work is the study of the thermal conversion
process of PET-1 plastic wastes with TGA and DSC analysis methods.

MATERIAL AND METHODS

The Perkin Elmer Simultaneous Thermal Analyzer STA 6000 (USA) was used. The PET
samples (5.66-11.76 mg) with dimensions of 0.03-0.06 cm? were taken for analysis. In the device,
these samples were heated up to a temperature of 700°C in a nitrogen atmosphere, and appropriate
parameters were set. The activation energy was calculated according to Arrhenius equation [10]:
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InAt = E+c
T TR

where At is the depth of the peak of the DTA curve, which is proportional to the rate constant of the
phase transformation at the temperature T. From the dependence In At -1/T. The tangent of the
slope of which will be expressed:

tge=-E/R

To graphically determine the activation energy on the initial branch of the peak of the DTA curve,
8-9 points are randomly selected, as shown in Figure 1.

Fig. 1. Initial branch of the peak of the DTA curve

For each of them, using a ruler, measure the distance to the baseline (At, mm). For each of them, the
temperature (t, °C) is determined by projecting onto the T curve. The data obtained are applied in
the form of dots to the figure and an averaged line is drawn in the coordinates In At - 1/ T, as
shown in Figure 2 the tangent of the slope angle of which is used to calculate the activation energy
E, kJ/ mol.

b

]
a

E=—-R=*tgy; —tge =

Fig. 2. Dependence In Aton 1/ T

The structural formula (Figure 3) and physicochemical properties of PET-1 brand polyethylene
terephthalate polymer for research are given in the table 1.
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Fig. 3. The structural formula of polyethylene terephthalate polymer PET-1 brand

n

Table 1.

Physico-chemical properties of polyethylene terephthalate polymer PET-1 brand [11]

Molar mass 10-50 kg/mol, varies
1.38 g/cm®, 20 °C

Density 1.370 g/cm®, amorphous
1.455 g/cm?®single crystal

Melting point > 250 °C -260 °C (280 °C-
320 °C)

Boiling point > 350 °C (decomposes)

Solubility in water

Practically insoluble

log P

0.94540

Thermal conductivity

0.15t0 0.24 W/(m-K)

Refractive index (nD)

1.57-1.58, 1.5750

Heat capacity (C)

1.0 kJ/(kg'K)

Young's modulus, E

2800-3100 MPa

Tensile strength, ot 55-75 MPa
Elastic limit 50-150 %
Notch test 3.6 kI/m*
Glass transition 67-81 °C
temperature, Tg

Vicat B 82 °C
Linear expansion 7%10°5 K
coefficient, o

Water absorption (ASTM) | 0.16
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Apparently, the melting temperature of the polymer is (280°C-320°C) according to some data,
and the pyrolysis process of polymers usually occurs around 500°C. As a result of the pyrolysis
process, fractions of gas products, liquid products and solid residual products are obtained.

RESULTS AND DISCUSSION

Polymer materials used for water packaging (bottles) were divided into parts with an area of
approximately 0.03-0.06 cm? and placed in glass ampoules and pyrolyzed in the range of 20°C-700
°C in a nitrogen flow in a brand derivatograph device using standard methodology. The quantity of
the substance taken for pyrolysis was in the range of 5-12 mg and prepared samples were pyrolyzed
at the rates of 10, 50° C/min, respectively. As a result of the study, polymer mass loss, mass loss ra-
te and endothermic peaks characteristic of thermal transformations were measured in the considered
temperature range. The results obtained at different heating rates are given in the following figures
(Figure 2 a-b, Figure 3 a-b).
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Fig. 2. Temperature dependence of mass loss, mass loss rate and intensity of endothermic peaks
during the pyrolysis process of PET 1 polymer, a-10° C/min, b-50 °C/min
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Fig. 3. Time dependence of mass loss, mass loss rate and intensity of peaks during the pyrolysis
process of PET 1 polymer. a-10 °C/min, b-50 °C/min.

Values of parameters calculated from derivatographic dependencies
Heat rate, Initial mass, Left mass, Conversion,
°C/min mg mg %
10 5,66 4.892 86,36
50 11,76 9,97 84,77

Table 2 a.
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Table 2 b.

Values of parameters calculated from derivatographic dependencies (continuation)

Heat rate °C/min 10 50
Temperature of beginning of 395,5 416,58
destruction, °C

Time of beginning of destruction, min 38,731 9,43
Temperature of half destruction, °c 435,52 470.3
Time of half destruction, min 42,1 10,4
Destruction at 510 °C, % 16 17,6
Mass destruction time at 510 °C, min 49,3 11,21
E. kkal/mol 58,1 50.8

As can be seen from the table (2 a, 2 b), the temperature of the start of destruction changes

from 395°C to 416°C as the heating rate increases. As the heating rate increases, the decomposition
process takes less time. Thus, the decomposition time at the heating rate of 10 °C/min is 38,7 min,
but at 50 °C/min. 9,43 min at the heating rate. The half-destruction temperature also increases from
435°C to 470°C as the heating rate increases. Time of half destruction decreases from 42,7 min to
10,4 min as the heating rate increases. Destruction time at 510°C is 49,3 min at 10°C/min, that
decreases up to 11,2 min at 50 °C/min. The activation energy values were calculated from the mass
reduction curve at both heating rates based on the Arrhenius equation, and these values were 58,1
kcal/mol at a heating rate of 10 °C/min, and 59,8 kcal/mol at a heating rate of 50°C/min. The
melting and destruction processes are listed in the table 3.

Melting and destruction processes

Table 3.

Melting, Peak 1

Destruction, Peak 1

Destruction,

Destruction, Peak 3

Peak 2
dm/dt, o Area H, dm/dt, o Area, | AH, dm/dt, T, Area, AH, dm/dt, o Area, AH,
AT At mg/sec T.°C ,mJ Jigr mg/sec T.°C mJ Jigr | magl/sec °C mJ Jigr mg/sec T.°C mJ Jigr

}?mﬁ é?)?g 247,0 73,4 13,0 0,2 3934 20.7 3,7 0,85 424 | 2529 | 46,4 0,5 452.2 | 1330.1 | 234.8
50 °C 3,16

. 253,0 | 311,0 | 26,0 9,3 458,0 90 7,6 9,217 480 57,9 4,9 0,6 508 1227,7 | 1137
/ min E-003
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The obtained results show that as the heating rate increases, the decomposition process occurs
at higher temperatures, the initiation time of the decomposition process decreases, and the activati-
on energy of the decomposition is approximately equal to 58-60 kcal/mol. Melting temperature is
249-253 C, enthalpy (AH) is about 28-30 J/gr. The area of the peak corresponding to the melting
process increases as the heating rate increases. At a heating rate of 50 C/min, the melting peak area
is 358.4 mJ. Two stages of exothermic nature were observed. The first occurs in the temperature
range from 377.0 °C to 410.4°C, and the other in the range of 430.0°C to 475.7 °C. Initial decompo-
sition can be broadly seen as a two-stage thermal degradation process consisting of primary decom-
position and secondary reactions. During the primary steps of decomposition weak aliphatic bonds
(non-aromatics) are broken. The secondary phase of pyrolytic, thermal decomposition results in
CHy,4 and other n-alkanes.
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PLASTIiK TULLANTILARIN PiROLIiZ PROSESININ
DERIVATOQRAFIK ANALIZ USULU iL©® OYRONILMOSI

E.V. Mirzazada, N.I. Valimatova, U.A. Quliyeva, M.9. Qurbanov

Polietilentereftalat (PET-1) polimerinin miixtalif qizdirma siiratlorinds (10, 50 °C/daq) piroliz
prosesi zamani temperatur va vaxt kiitls itkisindon, kiitls itKisi siirstinden va endotermik piklorin in-
tensivliyindon asili olaraq derivatoqrafiya tisullar ilo todqiq edilmisdir. Parametrlor, temperatur (T)
va destruksiyanin baglama vaxti (t), yarimdestruksiya temperaturu (T) vo vaxt (t), 510°C-ds kiitlo-
nin destruksiya vaxti (doq) vo destruksiya prosesinin aktivasiya enerjisi hesablanmigdir. Bundan
alavo, AH, kvadrat pik (mJ) va kiitlo itKisi doracasi (Am/dt) kimi arimo parametrlari hesablanir. Ali-
nan naticalar gostarir ki, qizdirma siirati artdiqca, daha yiiksok temperaturda destruksiya prosesi bas
verir, destruksiya prosesinin baglama vaxti azalir vo pargalanmanin aktivlosmo enerjisi toxminon
58-60 kkal/mol-a boraber olur. iki ekzotermik tobiotli morholo miisahido edilmisdir. Birincisi
377,0°C ilo 410,4°C arasinda, digori isa 430,0 °C ilo 475,7°C arasinda olan temperatur intervalinda
bas verir.

Acgar sozlar: piroliz, kiitlo itkisi, plastik, termogravimetrik analiz.

HNCCIEJOBAHUE ITPOLUECCA ITUPOJIM3A IIVIACTUKOBBIX OTXO0/J10B
METOAOM JEPUBATOI'PA®UYECKOI'O AHAJIN3A

9.B. Mup3a3zana, H.U. BarumaroBa, Y.A. Kyiuesa, M.A. Kypoanos

Metonamu nepuBaTorpaduu UcCie0BaHa 3aBUCHMOCTh TEMITEPAaTyphl U BPEMEHH OT TIOTEPH
Macchl, CKOPOCTbh OTEPU MacChl 1 MHTEHCUBHOCTb HJOTEPMUYECKUX MHKOB B MpOIlecce MUPOIU3a
nonaumepa nonustuieHtepedranara (II2TD-1) npu pasnuynoii ckopoctu Harpesa (10, 50 “C/mMun).

OnenuBanuch Takue mapamerpbl, kak Temmneparypa (T) u Bpems (t) Havana JecTpyKuHMH,
temneparypa (T) u Bpems nonynectpykuuu (t), BpeMs maccoBoi aectpykuuu (MuH) npu 510°C u
9HEeprus axkTHBALMHU Ipoliecca JIecTpyKuuu. Kpome TOro, pacCUMTHIBAIOTCS Takue HapaMeTphl
iaBneHus, kak AH, kBampar muka (M/[x) u ckopocts morepu maccsl (Am/dt). IlomyuenHsie
pE3yJIbTaThl IOKA3bIBAKOT, YTO C YBEIMUEHUEM CKOPOCTH HAarpesa MpoLEecC AECTPYKIHMH MPOTEKAET
npu Oosiee BBICOKMX TemIlepaTypax, BpeMsi MHUILIMALMU Ipoliecca AECTPYKIMM yYMEHbIIAETCs, a
SHEeprus akTUBAIMM pacmajza npumepHo paBHa 58-60 kkan/monb. Habmiogamuche gBe craauu
9K30TepMHUecKoro xapakrepa. [lepBelif mpoucxonuT B uHTepBaje temmeparyp ot 377,0°C nmo
410,4°C, a opyroii - B unrepsaiue ot 430,0°C no 475,7°C.
KiroueBble ciioBa: nupoaus, nomeps mMaccol, RAACMuK, mepmocpasumempudecKuti aHauu3.
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Synthesis of ternary sulfides Agass, and Ag,Ass, from systemsagNo, - As,S,,
AgNO, — NaAsO, — Na,5 and AgNo, - As,S, — HNO, in ethylene glycol medium, obtained nano- and mic-
roparticles of compounds, their physicochemical properties studied. The solution stirred for 30 mi-
nutes, poured into an experimental bowl, placed in a Teflon cuvette, sealed and placed in a micro-
wave electric heater and heated for a day at a temperature of 373-453 K. After synthesis, the preci-
pitate filtered. For extraction, excess of arsenic washed with 0.1 M nitric acid solution, distilled wa-
ter and ethanol. The purified precipitate dried at 353 K for 1 hour. It has been established that at
pH = 4-6 and molar ratios of the initial components AgNoO,:As,S, = 3:2 and AgNoO, : As,S, =3:1,
AgAss, and Ag,Ass, compounds, respectively, are obtained. At 373-453 K, nanoparticles formed,

the size of which varies depending on the temperature and duration of heat treatment. The indivi-
duality of the synthesized compounds controlled by differential thermal and X-ray diffraction met-
hods of analysis. According to the DTA results, the Agass,and ag,Ass, compounds revealed two en-

dothermic effects. The endothermic effect observed at 695 + 2 K and 763 + 2 K corresponds to the
melting temperature of the Agass, and Ag,Ass, compounds, respectively. The endothermic effect ob-

served at 594 K and 465 K corresponds to a polymorphic transition. According to SEM data, it fo-
und that the synthesized compound has nano- and microsizes at 413-433 K. The sizes and shapes of
nanoparticles and microparticles vary depending on conditions, temperature and pH.

Keywords: organic solvent, silver (I) nitrate, nanoparticles, thioarsenites, sediment.

DOI: 10.59849/2409-4838.2023.3.38

INTRODUCTION
The continuous search and study of new nanoscale materials is an important factor in the de-
velopment of modern science and technology. Silver (1) thioarsenites (AgAss, and Ag,Ass,) are

among the important functional materials of modern technology. Most compounds of this class wi-
dely used and considered promising materials with valuable semiconductor, photo-, ferroelectric-,
and thermoelectric properties [1, 2].

Synthesis of silver nanoparticles briefly, 5 mL of sodium citrate 0.05 M (TSC, Sigma-Aldrich
CAS 6132-04-3) and 5 mL of silver nitrate 0.05 M (AgNO3z;, PANREAC CAS 7761-88-8) added to
185 mL of water type 1 in a cold bath between 6°C to 10°C. The solution stirred for 3 min at 3000
RPM. Subsequently, 5 mL of sodium borohydride 0.05 M (NaBH,, Sigma-Aldrich CAS 16940-66-
2) dripped slowly. The pH adjusted to 10 with sodium hydroxide 1.25 M (NaOH, PANREAC CAS
1310-73-2). The nanoparticles obtained were stored in amber bottles at 4°C. These nanoparticles
were the reference AgNPs (Ref-AgNPs) for the study [3-9].

In the Ag,s - As,s, system known compounds with compositions of Agass, and Ag,Ass, . These

compounds possess unique semiconductor properties [10, 11]. Agass, compound melts at 696 K,
polymorphic transformation occurs at 594 K, and according to [10], at the low-temperature modifi-
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cation (trechmannite) (T < 594 K) crystallizes in the orthorhombic (sp. gr.R3:a =1.398, ¢ = 0.912
nm ), and at the high-temperature modification (smithite) — in the hexagonal (sp. gr. A2/a: a =
1.723, b =0.778, ¢ = 1.519 nm; B = 101,2°) structures [12, 13, 14]. This compound decomposes at a
temperature above 773 K.

The compound of ag,Ass, melts at 764 K, its polymorphic transformation occurs at 468 K. The

low-temperature modification (xanthoconite) (T < 468 K) crystallizes in the orthorhombic (sp.
gr.C2/c:a=1.200, b = 0.626, ¢ = 1.708 nm; B = 110°), and the high temperature modification (pro-
ustite) — in the hexagonal (sp. gr. R3c : a = 1.083, ¢ = 0.865 nm; 8= 103.52°) structures [12, 13].

From the literature [10, 11] it is known that silver thioarsenites are synthesized at high tempe-
ratures (700-800 K) in deaerated (~10 Pa) quartz ampoules by melting the elemental components
or silver (1) sulfide with arsenic (111) sulfide. To homogenize these compounds is required high tem-
perature and too much time. In this regard, the production of silver (I) thioarsenites in solution at
low temperatures is one of the most urgent matters. It known that the production of d-metal chalco-
genides in polar and low-polarity organic solvents is of great practical importance recently, since
impurities are less in composition of the compounds obtained in an organic solvent medium. Furt-
hermore, the formation of nanoparticles and microparticles is very easy. Information on the produc-
tion of silver (1) thioarsenites in ethylene glycol medium is almost absent in the literature. Ethylene
glycol is a colorless, viscous, hygroscopic, odorless liquid with sweetish taste. Its boiling point is
470.6 K, melting temperature 287.5 K, density 1.1132 g/cm?®. It is soluble in water, alcohols, and
ketones, et al., mildly soluble in benzene, toluene, and diethyl ether. Aqueous solutions of ethylene
glycol freeze at low temperatures (down to -343 K). It forms partial and full ethers with monobasic
acids. Ethylene glycol used in many industries: chemical, motorcar, aerospace, electrical, textile, oil
and gas and others. One of ethylene glycol main applications is the production of nonfreezable flu-
ids, cooling, and heat-transfer agents. Ethylene glycol is use as solvent, as starting reagent in the
chemical industry for the production of many inorganic compounds, synthetic resins, and polymers,
in the manufacturing of polyurethanes, explosive, and odoriferous substances. The dielectric cons-
tant at 293 K is equal to 37.0 [3, 6, 15, 16]. Consider this, in the synthesis of Ag,Ass, and Agass,

compounds we used ethylene glycol as the solvent.
The study results of Agass, and Ag,Ass, compounds nanoparticles obtaining conditions in

ethylene glycol medium are cite in this paper.

MATERIAL AND METHODS
To obtain AgaAss, and Ag,Ass, compounds nanoparticles in ethylene glycol medium are inves-

tigated physical and chemical interactions within the system of theagno, - As,s,,
AgNO, — NaAsO, — Na,s and AgNo, — As,S, - HNO, .

As starting components in the Agno, - As,s, system were used Agno, andas,s,. As,s, and
AgNoO, were taken in a molar ratio, according to the reaction equation, mixed, and 20 ml of ethylene

glycol were added to this mixture. The solution was stirred for 30 minutes, and then each sample
was transferred to 2 autoclaves and heated for 24 hours at temperatures of 373-453 K. After synthe-
sis, the precipitate filtered. For extraction, the excess of arsenic washed with 0.1 M of nitric acid so-
lution, distilled water and ethanol. The purified precipitate dried at 353 K for 1 hour. The composi-
tion of the obtained compounds determined by NETZSCH STA 449F349F3 derivatograph (Ger-
many) and chemical analysis. Differential thermal analysis (DTA) carried out in an HTP-70 pyro-
meter, Thermoscan-2 device, in an inert atmosphere. The phase analysis of aAgass, and Ag,Ass, na-

no- and microparticles was studied using a Bruker D8 ADVANCE X-ray diffractometer (CuKa, A =
1.5406 A, 0 < 20 < 80°). Morphological studies performed using scanning electron microscopy

JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838 39



CHEMICAL SCIENCES

O

TM3000 (Hitachi, Japan), also studied the influence of pH medium (pH METER-pH410 “AKVI-
LON”).

RESULTS AND DISCUSSION

The resulting precipitate investigated by microstructure analysis. It ascertained that the nano-
particles (Figure 1) formed at 373-453 K. In practice, it ascertained that sizes of nanoparticles vary
depending on the temperature and heat treatment time.

TM3000_0842 20161 0 um

Fig. 1. The photomicrograph of nanoparticles of agass, (a—at 373 K; b —at 453 K) and Ag,Ass,
(c —at 373 K; d — at 453 K) compounds.

The individuality of the synthesized compounds monitored by methods of differential thermal
analysis (Figure 2).

AT
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Fig. 2. The DTA curve of ag,Ass, and Agass, compounds.

In the DTA curve (Figure 2) of aAgass, and Ag,Ass, compounds found two endothermic ef-

fects. The endothermic effect observed at 695 + 2 K and 76342 K corresponds to the melting point
of Agass, and Ag,Ass, compounds, respectively. The endothermic effect observed at 594 K and 465

K corresponds to the polymorphic transition of Agass, and Ag,Ass, compounds that agrees well

with the published data, presented above. In this paper has been studied also the influence of pH
medium and temperature on total precipitation of Agass, and Ag,Ass, compounds. For production in

an acid medium solution, we used hydrochloric acid and monitored product yield at different pH va-
lues of medium in the temperature range of 353-453 K. It has been ascertained that the maximum
yield of AgAss, and Ag,Ass, compounds is observed at pH = 4 and at the temperature of 393 K. Ac-

cording to XRD data it has been found that at pH >7 a mixture of products: Ag,Aso,, H,AsO,, Ag,S
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H AgAsS, (Ag,Ass,) is formed in the system. Agass, and Ag,Ass, compounds decompose at pH < 2.
Effect of medium pH and temperature on complete precipitation of Agass, and Ag,Ass, compounds
represented in the following table 1.

Table 1.
The study results of medium pH and temperature effect on the yield of agass, and Ag,Ass,
compounds.
Compound yield, %
The temperature, K pH
AgAsS, Ag,AsS,
343 35 93.31 92.59
373 3.8 94.67 95.52
393 4 96.94 97.68
435 5 96.64 95.49
453 6 95.32 95.13

In the AgNO, - NaAsO, - Na,s sSystem at the synthesis of Agass, and Ag,Ass, compounds in
ethylene glycol medium we used AgNO,, NaAsO, and Na,s as starting components. According to the
reaction equation:

AgNO, + NaAsO, +2Na,S + 4HNO, — AgAsS, +5NaNO, + 2H,0 ;
3AgNO, + NaAsO, +3Na,S + 4HNO, — Ag,AsS, + 7NaNO, + 2H,0

We mixed NaAso, and Agno, WithNa,s in ethylene glycol medium in molar ratios of
AgNO, : NaAsO, : Na,5 =1:1:2and AgNoO, : NaAsO, : Na,S =3:1:3, respectively. Synthesis carried out in the
temperature range of 413-433 K for 24 hours. According to SEM HITACHI TM3000 data it is

ascertained that the synthesized compound is nano- and micro-sized at 413-433 K. Sizes and shapes
of nano- and microparticles vary depending on the conditions, temperature and pH = 4-5 (Figure 4.).

Fig. 4. The photomicrograph of nanoparticles of agass, (a—at 413 K; b —at 433 K) and Ag,Ass, (C
—at 413 K; d — at 433 K) compounds

Based on the XRD data, it determined that at 453 K Agass, (&) and Ag,Ass, (b) compounds
obtained in the system (Figure 5 a, b).
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Fig. 5. The diffraction pattern of Agass, (&) and Ag,Ass, (b) compounds obtained at 453 K (a).

In the AgNO, - As,s, — HNO, System depending on molar ratios of Agno,, As,s, and HNoO, are
obtained Ag,Ass, and AgAss, compounds in ethylene glycol medium. Practically it found that in
ethylene glycol medium, in molar ratios of AgNo,: As,S,:HNO, =1:1:7 obtained Agass, compound,
and in AgNo, : As,S, : HNO, = 5:12:18 — Ag,AsS, compound.

As,S, + AgNO, + THNO, — AgAsS, + H,AsO, +8NO, + SO, + 2H,0
5As,S, +12AgNO, +18HNO, — 4Ag,AsS, +6H,AsO, +30NO, +3S0,

CONCLUSION

Very simple synthetic methods developed for the preparation of Agass, and Ag,Ass,
chalcogenides in ethylene glycol medium without polluting the environment. Nanoparticles of
AgAss, and Ag,Ass, compounds have been obtained in the systems of AgNO,-As,S,,

AgNO, — NaAsO, - Na,s and AgNoO, - As,S, - HNO, The effect of temperature, time and pH on the

complete formation of nanoparticles of these compounds studied. During the conducted research, it
was determined that nanoparticles are obtained in the system of AgNO,-NaAsO,—Na,s at a

temperature range of 453 K within 24 hours (pH = 4-5)
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AgAsS, VO AgsAsS; BIRLOSMOLORININ NANOHISSOCIKLORININ ALINMASI
T.I. Siileymanova

AgAsS, Vo Ag,AsS, ticlii sulfidlorin AgNO, - As,S,, AgNO, — NaAsO, — Na,S vo AgNO, — As,S, — HNO,
sistemlarindan etilenglikol miihitinds sintezi, alinan birlosmalarin nano- vo mikrohissaciklori, onla-
rin fiziki-kimyavi xassolori tadqiq edilmisdir. Mohlul 30 dagige garigdirilir, tacriibs gabina tokiiliir,
teflon kyuveto yerlogdirilir, agz1 kip baglanir vo mikrodalgali elektrik qizdiricisina qoyulur. Bir giin
arzinds 373-453 K temperaturda qizdirilir. Sintezdon sonra ¢okiintii siiziiliir, ekstraksiya ticiin artiq
arsen 0,1 M azot tursusu mohlulu, distillo edilmis su vo etanol ilo yuyulur. Tomizlonmis ¢okiintii 1
saat orzinds 353 K-do qurudulur. Miiayyan edilmisdir Ki, , ilkin komponentlorin AgNO,: As,S, = 3:2
Vo AgNO;: As,S, =3:1 mol nisbatinds va pH = 4-6 giymatlorinds miivafiq olaraq birlosmalar alds edi-
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lir. 373-453 K-da nanohissaciklar amala galir, hissaciklorin 6lgiilori temperaturdan asili olaraq do-
yisir. Sintez edilmis birlosmalorin fordiliyi diferensial istilik va rentgen siialanma analiz tisullari ila
mioyyan olunmusdur. DTA naticalarine gora birlosmalorin iki endotermik tosiri askar edilmisdir.
695 + 2 K va 763 + 2 K-do miisahids olunan endotermik tosir miivafiq olaraq birlosmalarin arima
noqtasine uygundur. 594 K va 465 K-do miisahids edilon endotermik tasir polimorfik ke¢ids uygun-
dur. SEM moalumatlarina asasan, sintez edilmis birlosmoanin 413-433 K-do nano- va mikrodlgiilora
malik oldugu askar edilmisdir. Nanohissaciklorin vo mikrohissaciklorin 6lgtilari vo formalar: sorait-
doan, temperaturdan ve pH-dan asili olaraq dayisir.
Acgar sozlar: tizvi holledici, giimiis (1) nitrat, nanohissaCiklar, tioarsenitlor, ¢okiintii.

MOJYYEHUE HAHOUYACTHUII COEIUHEHUM AgAsS; M AgsAsS;
T.H. CyaeiimanoBa

Cunre3 TpoitHbIX CyIbGUIAOB AJASS, u Ag,AsS, u3 cuctem AgNO, - As,S,, AgNO, - NaAsO, — Na,$
n AgNO, - As,S, — HNO, B cpeie STUJICHTJIMKOIISA, OJy4Y€HHbIE HAHO- U MUKPOYACTULIbI COCAMHEHUH,
U3y4eHbl UX (PU3UKO-XUMHUYeckue cBoiicTBa. PacTBop mepememmBanu B TedeHwe 30 MUHYT U
MEPETUBAIH B 3KCTICPUMEHTAIBHYIO Yallly, MOMEIIaal Ha Te(hIOHOBYIO KIOBETY, T€PMETH3NPOBAIN
¥ TIOMellali B MHUKPOBOJHOBBIN DJEKTpOHArpeBaTelb M HarpeBajld B TEUYEHHE CYTOK IpHU
temmneparype 373-453 K. [locne cunTe3a ocagok GuIbTpyroT. st SKCTpakyuyu H30bITOK MBIIIbSIKA
npoMeiBatoT 0,1 M pacTBOpOM a30THOM KHCIOTBHI, JUCTHIUIMPOBAHHOW BOJOH M HSTAHOJIOM.
OuumieHHplii ocagok cymmnu npu 353 K B teuenue 1 vaca. YcraHosneHo, uro npu pH = 4-6 u
MOJIBHBIX COOTHOIIEHUSX MCXOAHBIX KOMMIOHEHTOB AgNO;:As,S;= 3:2 u AgNO,:As,S,=3:1
COOTBETCTBEHHO TIONyYalOTCs coeAuHeHust AgAsS,u  Ag,AsS;. Tlpu 373-453 K obpasyrorcs
HAaHOYACTHIIbI, pa3Mep KOTOPBIX MEHSETCS B 3aBUCUMOCTU OT TEMIIEPATYPbl U MPOAOKUTEIBHOCTH
TepMooOpaboTku.  MHAWBHIYyaJIbHOCTH  CHHTE3UPOBAHHBIX  COCAMHEHUN  KOHTPOIUPYIOT
mudhepeHIMaTbHO-TEPMHUUECKUM U PEHTTEHOCTPYKTYPHBIM MeToAaMu aHanuza. [lo pesynabTaram
JATA coenunenus AgAsS, u Ag,AsS, BBISBUIIU JBa SHAOTEpMHUECKUX d(hdekTa. IHAOTepMHUUECKUN
a¢dext, Habmomaembilt npu 695 £ 2 K u 763 + 2 K, coorBercTByeT TemnepaType IUIaBJIECHUS
coemMHEHUN AJASS, U AJ,AsS; COOTBETCTBEHHO. DHAOTepMUUECKHil dpdekT, HabMomaeMblii Ipu
594 K u 465 K, coorBercTByeT nosmmmophHoMy mepexony. [lo ganasiMm COM ycTaHOBIEHO, UTO
CHUHTE3MPOBAHHOE COEIMHEHHE UMEeT HaHO- U MUKpopa3Mepsl ipu 413-433 K. Pa3zmeps! u ¢popmbl
HAHOYACTHI] © MUKPOYACTHUI] BAPLUPYIOTCS B 3aBUCUMOCTH OT YCIIOBUM, TeMIiepaTypsl u pH.

KarueBble clioBa: opeanuyeckuil pacmeopumens, numpam cepedpa (I), narnouacmuypoi,
MUOApCeHUmol, 0CA0OK.
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The Ag,Se-SiSe,-Se subsystem of the Ag-Si-Se system was studied in the 360-450 K tempera-
ture range, while the Ag,Te-Si;Tes-Te subsystem of the Ag-Si-Te system was studied in the 300-450
K temperature range by the EMF (Electromotive Force) method with Ag4Rbls solid electrolyte. It
was observed that the dependence of EMF on temperature was linear in the samples prepared for
both systems. Partial thermodynamic functions of silver in alloys of Ag-Si-Se(Te) systems, as well
as standard integral thermodynamic functions of ternary compounds AgsSiSes and AgsSiTes were
calculated based on the results of EMF measurements. Besides, standard integral thermodynamic
functions of f-AgsSiSes were calculated both under standard conditions and at 400 K.

Keywords: silver-silicon selenides, tellurides, phase transition, thermodynamic functions,
EMF method, Ag4Rbls solid electrolyte.
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INTRODUCTION

Silver-containing ternary chalcogenides are considered valuable functional materials [1-3].
These compounds exhibit high photoelectric, optical, and thermoelectric properties and therefore
are considered promising for use in alternative energy devices and various fields of modern electro-
nics [4-17]. In addition, some of these compounds show ionic conductivity due to the mobility of
Ag" cations and thus, can be used as electrochemical sensors, electrode materials, and batteries as
well [18-21]. It is known that the search and study of new multicomponent materials are based on
information about the phase equilibria and the thermodynamic properties of the corresponding
systems [22-25]. The study of thermodynamic functions using EMF measurements is well-known
and proven method. The discovery of unipolar superionic conductors with Ag* conductivity makes
it possible to use these materials as solid electrolytes in electrochemical cells. Such electrochemical
cells have already been successfully used in many works during thermodynamic studies of silver-
based complex systems [26-35]. In this work, we report the results of a thermodynamic study of
AQ,Se-SiSe,-Se and Ag,Te-Si,;Tes-Te subsystems using the EMF method with Ag4RDbls solid elect-
rolyte in the temperature range of 360-450 K and 300-450 K, respectively. Both Ag-Si-Se and Ag-
Si-Te systems have been described in literature quite well. The T-x-y diagram of the Ag-Si-Se
system is given in [36] and shows that the AgsSiSeg ternary compound forms in the system, which
melts congruently. However, different authors report sharply different values of its melting point. It
was shown that it melts at 1203 K in [36, 37], 1258 K in [38], and 1268 K in [39]. The polymorphic
transition temperatures of this compound are 315 and 354 K [40]. The low-temperature modificati-
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on has tetragonal (Sp.gr. 1-4m2, a = 0.7706, b =1.10141 nm) [36, 37], the medium-temperature mo-
dification has simple cubic (Sp.gr. P4232, a = 1.087 nm) [41] and high-temperature modification
has a face-centered cubic structure (F-43m, a = 1.09413 nm) [36, 37]. The T-x-y diagram of the Ag-
Si-Te system shows the formation of AgsSiTes ternary compound in the system [37]. This compo-
und has phase transitions at lower temperatures which are 195 K and 263 K[42]. The y-AgsSiTes
modification is stable from room temperature to melting temperature and melts congruently at 1143
K [42]. The AgsSiTes compound has a cubic structure (Sp.gr.F43m) and the crystal lattice parame-
ter are a =11.5225(7) A [42], 11.538 A [43].

MATERIAL AND METHODS
For the thermodynamic study of silver-silicon selenide (telluride), we assembled concentrati-
on cell

(=) Ag (s)/Ag4Rbls(s)/(Ag in melt) (s) (+) 1)

Here, the solid superionic conductor AgsRbls, which has high ionic conductivity at room tem-
perature, was taken as the electrolyte. In addition, the electron conductivity of this electrolyte is
negligible: 10° S cm™ [44]. Ag4Rbls solid electrolyte was synthesized by the methods described in
[45, 46]. During the synthesis, chemically pure AgJ and RbJ compounds were taken and melted in a
quartz ampoule under vacuum (107 Pa) conditions. The alloy was rapidly cooled to room tempera-
ture to obtain fine-grained and microscopically homogeneous crystals. Then it was annealed at 400
K temperature for 200 hours to get homogenized ingot. The synthesized compound Ag4RDbls was
checked by DTA and XRD methods. During the analysis of this compound, it was observed that it
melts with decomposition according to the peritectic reaction at 505 K and crystallizes in the cubic
lattice (space group P4:32, a = 1.1238 nm), which agreed well with the literature data [44]. Pellets
with a diameter of ~1 cm and a thickness of 4-6 mm were cut from the obtained cylindrical ingot
and used as a solid electrolyte in cell of type (1). AgsRbls solid electrolyte samples prepared by this
method were previously successfully used in thermodynamic studies by the EMF method [26-35].
For EMF measurements, silver metal was selected as the left electrode in the solid-state electroche-
mical cell, and alloys from the Ag,Se-SiSe,-Se and Ag,Te-Si,Tes-Te composition ranges of the Ag-
Si-Se(Te) system were selected as the right electrode (Figure 1). The XRD results of some of the
points shown in Figure 1 are shown in Figure 2. As can be seen, in the diffraction pattern of alloy
#1, the diffraction lines of AgsSiSes, SiSe,, and elemental selenium are observed. The diffraction
pattern of alloy #3 consists of the sum of the diffraction lines of AgsSiTes, SioTes and elemental tel-
lurium. The composition, synthesis, and thermal annealing conditions of the electrodes taken for
both systems are based on the information about the Ag-Si-Se(Te) phase diagrams [36, 37]. The
synthesis was carried out by melting stoichiometric mixtures of the corresponding elements with
high purity in quartz ampoules under vacuum conditions (10%Pa). Since the saturated vapor pressu-
re of selenium (Ty;=958 K) at the melting temperature of the compounds is high, their synthesis
was carried out in a two-zone inclined furnace. The temperature of the furnace was gradually heated
to a temperature of 40-50 K above the melting point of the synthesized compound. The obtained
melted non-homogenized samples were subjected to prolonged stepwise thermal annealing at 800 K
(500 h) and 450 K (200 h).To prepare proper electrodes, the annealed alloys were first powdered
and then molded into pellets of 0.5-1 g mass and used as anodes in the solidification cycle.
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Fig. 1. Solid phase equilibrium diagram at 300 K of the (a) Ag,Se-SiSe,-Se composition area in the
Ag-Si-Se system and (b) Ag,Te-Si,Tes-Te composition area of the Ag-Si-Te system.

A vacuum was created in the concentration cell prepared as given in [45, 46], and it was
filled with argon and placed in a specially prepared tube. Here it was kept under thermal control at
~380 K for 40-50 hours. The temperature of the cell was measured with an accuracy of £0.5°C
using chromel-alumel thermocouples and a mercury thermometer. EMF values were measured
using a high-resistance digital voltmeter (V7-34A) in the range 360-450K and 300-450 K for both
selenide and telluride systems, respectively. After the keeping cell under the conditions mentioned
above, the first equilibrium values were recorded and subsequent values were obtained every 3
hours after a given temperature. Equilibrium values were calculated as EMF did not differ by more
than 0.5 mV during several measurements at a certain temperature, regardless of the direction of
temperature change.

4000

L.
3000

Intensity [counts]

2000

1000

10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00
Diffraction Angle [degrees 2theta]

Fig. 2. Powder diffraction patterns of the Ag,Se-SiSe,-Se and Ag,Te-Si,Tes-Te alloys which shown
in Figure 1: (a) alloy #1, (b) alloy #3
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RESULTS AND DISCUSSION

Temperature dependences of EMF of type (1) cell are given in Fig. 3. As can be seen, this
dependence is linear in the entire temperature range during the measurements for electrode alloys
taken from AgsSiTes+Si,Tes+Te phase field. Similarly, a linear dependence was observed in the
temperature range of 360-450 K for alloys from the AgsSiSes+GeSe,+Se phase field. The
reproducibility of EMF values in the temperature range of 300-355 K was very low. This can be
explained by the fact that the AgsSiSes compound undergoes 2 polymorphic phase transitions in
that temperature range [40] that are 315 and 354 K. It is possible that there may be kinetic inhibition
in these transitions and the samples may not reach equilibrium during the measurements. At 360 K
and higher temperatures, the AgsSiSes compound is in the high-temperature cubic modification
(HT), and the measurements correctly reflect the equilibrium.

E.mV 1
300

290 M
e e % .

280 T K
270 I I I I I T T T T T T 1

350 370 390 410 430 450

E.mV 3
270

260 ._._._T_._._lJ—— = L 5 P

250 [ I T I T I T I T T I I T I T |
280 300 320 340 360 380 400 420 440 460

Fig. 3. Temperature dependence of the EMF of concentration cell (1) in the composition area of
AQ,Se-SiSe,-Se(alloy (1) in fig.1) and Ag.Te-Si;Tes-Te(alloy (3) in figure 1), respectively.

Taking into account the mentioned, the results of EMF measurements were processed in the
temperature range of 300-450 K for the telluride system and 360-450 K for the selenide system
using the least squares method based on a special computer program and linear equations of type (2)
were obtained.

1

52 S2(r-T)1*\=
E=a+bTit[f+mr )

The results of calculations for HT-AggSiSes is shown in Table 1, and for AgsSiTeg in Table 2.
The obtained equations (2) are presented in Table 3.
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Table 1.
Experimentally obtained data for temperature (T;,), EMF (E;) and data associated with the

calculation steps for the HT-AgsSiSes.

T, K E. mV T,-T Ei (Ti-T) (Ti-T)? E E-E | (E-E)?
360.4 283.29 -44.49 | -12603.57 1979.36 | 282.20 | 1.09 1.18
363.9 284.55 -40.99 | -11663.70 1680.18 | 282.52 | 2.03 411
366.5 285.21 -38.89 | -11091.82 1512.43 | 282.72 | 2.49 6.22
368.6 282.59 -36.29 -10255.19 1316.96 282.95 | -0.36 0.13
372.7 283.6 -32.19 | -9129.08 1036.20 | 283.33 | 0.27 0.07
374.3 284.87 -30.59 | -8714.17 935.75 283.48 | 1.39 1.94
379.7 282.49 -25.19 | -7115.92 634.54 283.97 | -1.48 2.20
382.6 283.33 -22.29 | -6315.43 496.84 284.24 | -0.91 0.83
385.1 281.84 -19.79 | -5577.61 391.64 284.47 | -2.63 6.91
388.5 284.68 -16.39 | -4665.91 268.63 284.78 | -0.10 0.01
391.4 285.36 -13.49 | -3849.51 181.98 285.05 | 0.31 0.10
393.7 282.15 -11.19 | -3157.26 125.22 285.26 | -3.11 9.66
396.2 285.97 -8.69 -2485.08 75.52 285.49 | 0.48 0.23
399.1 286.52 -5.79 -1658.95 33.52 285.75 | 0.77 0.59
403.4 283.11 -1.49 -421.83 2.22 286.15 | -3.04 9.23
406.9 286.03 2.01 574.92 4.04 286.47 | -0.44 0.19
409.1 285.38 421 1201.45 17.72 286.67 | -1.29 1.66
412.4 286.99 7.51 2155.29 56.40 286.97 | 0.02 0.00
415.6 286.05 10.71 3063.60 114.70 287.27 | -1.22 1.48
4185 287.37 13.61 3911.11 185.23 287.53 | -0.16 0.03
421.4 288.63 16.51 4765.28 272.58 287.80 | 0.83 0.69
424.7 289.99 19.81 5744.70 392.44 288.10 | 1.89 3.57
427.3 287.36 22.41 6439.74 502.21 288.34 | -0.98 0.96
430.7 290.67 25.81 7502.19 666.16 288.65 | 2.02 4.07
434.4 288.39 29.51 8510.39 870.84 288.99 | -0.60 0.36
437.8 292.03 32.91 9610.71 1083.07 | 289.30 | 2.73 7.44
440.3 290.23 35.11 10189.98 1232.71 | 289.50 | 0.73 0.53
444.8 288.83 39.91 11527.21 1592.81 | 289.95 | -1.12 1.24
4473 290.84 42.41 12334.52 1798.61 | 290.17 | 0.67 0.44
450.2 290.17 45.31 13147.60 2053.00 | 290.44 | -0.27 0.07
T=404,890 | E=286,284 2'=1973,65 | X'=21513,51 2'=66,14

As it is known, the linearity of the dependence of E~f(T) makes it possible to calculate
thermodynamic functions using below given expressions below.
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Table 2.

Experimentally obtained data for temperature (T;,), EMF (E;) and data associated with the

calculation steps for the AgsSiSes.

Ti, K E,mV | T-T [ E(Ti-T) (Ti-T)’ E E-E | (E-E)
300.4 | 240.29 | -73.62| -17690.15] 5419.90 239.34 | 095 | 0.90
3049 | 23955 | -69.12| -16557.70| 4777.57 239.72 | -0.17 | 0.03
310 23821 | -64.02| -15250.20| 4098.56 240.14 | -1.93 | 3.73
3146 | 23959 | -59.42| -14236.44| 3530.74 24053 | -0.94 | 0.88
319.7 | 2416 -54.32| -13123.71| 2950.66 240.95 | 0.65 | 0.42
3243 | 24287 | -49.72| -12075.50| 2472.08 24134 | 153 | 2.36
320.7 | 239.49 | -4432| -10614.20) 1964.26 24179 | -2.30 | 5.27
3346 | 24233 | -39.42| -9552.65| 1553.94 24219 | 014 | 0.02
330.1 | 24384 | -3492| -8514.89| 1219.41 24257 | 1.27 | 161
3455 | 24468 | -2852| -6978.27| 813.39 24310 | 158 | 2.48
350.4 | 24536 | -23.62| -5795.40| 557.90 24351 | 185 | 341
355.7 | 24215 | -18.32| -4436.19| 335.62 24396 | -1.81 | 3.26
362.2 | 24597 | -11.82| -2907.37| 139.71 24450 | 147 | 217
366.1 | 24652 | -7.92 | -195244| 6273 24482 | 170 | 2.88
372.4 | 24311 | -162 | -393.84 2.62 24535 | -224 | 501
377.9 | 24203 | 3.88 939.08 15.05 24581 | -3.78 | 1427
382.1 | 24538 | 808 | 198267 | 65.29 246.16 | -0.78 | 0.61
386.4 | 246.99 | 12.38 | 3057.74 | 153.26 24652 | 047 | 022
390.6 | 246.05 | 16.58 | 4079.51 | 274.90 246.87 | -0.82 | 0.67
3955 | 247.37 | 2148 | 531351 | 46139 247.28 | 0.09 | 0.01
399.4 | 24863 | 2538 | 6310.23 | 644.14 247.60 | 1.03 | 1.06
406.7 | 249.99 | 3268 | 8169.67 | 1067.98 24821 | 178 | 3.17
4113 | 247.36 | 37.28 | 922158 | 1389.80 24859 | -1.23 | 152
416.7 | 25067 | 42.68 | 10698.60 | 182158 249.05 | 162 | 2.64
4234 | 25139 | 49.38 | 1241364| 2438.38 249.60 | 179 | 3.9
429.8 | 25203 | 5578 | 14058.23| 3111.41 250.14 | 1.89 | 358
435 24923 | 6098 | 15198.05| 3718.56 250.57 | -1.34 | 1.80
439.8 | 24883 | 6578 | 16368.04| 4327.01 250.97 | -2.14 | 459
4463 | 252.84 | 72.28 | 18275.28| 5224.40 25152 | 132 | 176
4501 | 250.17 | 76.08 | 19032.93| 5788.17 251.83 | -1.66 | 2.76

_ _ 2'=55,63
T=374,02 | E=261,796 22220653 | 2'=60400,43
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Partial molar thermodynamic functions of silver in alloys were calculated based on equations
(3)-(5) (Table 4). Since the HT-AgsSiSes phase is not stable under standard conditions, its partial
Gibbs free energy was also calculated for 400 K temperature.

Table 3.

Equations of the temperature dependence of EMF of type (1) cell in some phase fields of Ag-Si-
Se(Te) systems

Phase field E, mV = a+bt+tSg(T)

B-AgsSiSes + SiSe, + Se sa e
249,14 + 0,0917Ti2['3’—[; +1,1-107%(T — 404}9]-]-

AggsiT66 + Si,Tes + Te 1.3 . f
247,58 +0,0380T+2[22 + 3,1 - 1075(T — 374,0)*[°

As can be seen from the fragments of the solid phase equilibrium diagrams of Ag-Si-Se(Te)
systems (Figure 1), the tie-lines starting from the Ag corner of Gibbs triangle and passing through
the stoichiometric compositions of AgsSiSes and AgsSiTes compounds, respectively and enters Ags.
SiSeg + SiSe; + Se and AggSiTes + Si,Tes + Te three-phase fields. That is, the phase diagrams show
that under equilibrium conditions (imaginary) Ag removal from the compound AgsSiSes would lead
to SiSe; and elemental Se. Similarly, when Ag was removed from AgsSiTeg, a mixture of Si;Tes +
Te would be obtained. It is seen that according to the solid-phase equilibrium diagram (Fig. 1), the
values of the relative partial molar functions are a response to the following virtual-cell reactions:

8Ag + SiSe; + 4Se = AgsSiSes (6)
8Ag + 0,5Si,Tez + 4,5Te = AgsSiTes (7)

Therefore, the integral thermodynamic functions of ternary compounds were calculated from
the expressions given below: (A Z= A G, A H)

AfZ°(AgsSiSes) = BAZpg + ArZ°(SiSey) (8)
AfZ°(AgsSiTeg) = 8AZaq + 0,5A¢Z°(Si,Tes) 9

Absolute entropies can be calculated based on the expressions:
S°(AgsSiSes)= 8[ASag+ S°(AQ)] + S°(SiSe,) + 4S°(Se) (10)

S°(AgsSiTes)= 8[ASag + S°(AQ)] + 0,55°(SizTes) + 4,55°(Te) (11)
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The results of calculations according to equations (8)-(11) are given in Table 5. The errors
were calculated by the error accumulation method. During the calculation of integral thermodyna-
mic functions, in addition to the quantities obtained by the EMF method (Table 4), the standard ent-
ropies of the elementary components involved in reactions (6) and (7) taken from the database (Ag-
42.55+0.13 J(K) -mol)), as well as the thermodynamic functions of SiSe, and Si,Te; compounds
were used. Literature data on the thermodynamic properties of both compounds are contradictory.

Table 4.

Partial thermodynamic functions of silver in alloys of Ag-Si-Se(Te) systems (T=298.15K)

) -AG -AH - 1 e
Phase field Gag - A9 -ASag, JT-mol ™K
kJ-mol
) ) 26,68+0,11
B-AgsSiSes + SiSe, + Se %27.58+0.11 24,04+0,40 8,85+0,98
AQsSiTegs + SipTez + Te 24,98+0,05 23,89+0,20 3,67+0,53

Comparative analysis of the obtained values for enthalpy of formation of SiSe, compound in
different works [47, 49-52] are discussed in [48] and values very close to the calorimetric results
obtained by O'Hare et al. [49] were recommended (Table 5). The results given in different sources
[48-51] for the Si;Tes compound are also quite different. We used the values of melting enthalpies
and absolute entropies of these compounds given in [46, 50], as well as the calculated standard
Gibbs energies of formation using these quantities (Table 5).

Table 5.
Integral thermodynamic functions of HT-AgsSiSes and AgsSiTegs compounds with some relevant
literature data for SiSe, and Si,Te; compounds

Compound -AG° | -AH° AS° | s°
kJ-mol™ kJ-mol™K™
Sise2 1753435 177,6+3,2[46] - 95,2+2.0[52]
- 178,4+3,1[47] - -
; 208+57[48] ; ;
Si2Te3 70,910 65+10[48] 167,0+3,0[52]
76,6+10[50]
71=10[51]
80-15[49]
B-Ag8SiSe6 388,7+4,4 369,9+6,4 63,1£9,8 675+12
Ag8SiTe6 235,3+£5,4 229,4+6,6 19,849,2 676+11
CONCLUSION

In the present paper, we report the results of a thermodynamic study of the Ag,Se-SiSe,-Se
and Ag,Te-Si,Tes-Te subsystem using the EMF method with an AgsRbls solid electrolyte in a
temperature range from 360 to 450 K and from 300 to 450, respectively. According to the EMF
measurements, the partial molar functions of silver in two-phase regions, B-AgsSiSes + SiSe, + Se
and AgsSiTes + SipTes + Te at 298 K, as well as the standard thermodynamic functions of the
formation and standard entropies of B-AgsSiSes and AgsSiTes, were calculated. Since the HT-
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AgsSiSes phase is not stable under standard conditions, its partial Gibbs free energy was also
calculated for 400 K temperature.
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GUMUS-SILiSTUM SELENIDLORIN (TELLURIDLORIN) EMF METODU iLO AG,RBlI;
BORK ELEKTROLIT ISTIFADOSI iLO TERMODINAMIK TODQIQI

G.M. 9sirov, K.N. Babanl, L.F. Masadiyeva

Ag-Si-Se sisteminin Ag,Se-SiSe,-Se altsistemi EHQ(elektrik harokat qiivvasi) tisulu ilo 360-
450K temperatur intervalinda, Ag-Si-Te sisteminin Ag,Te-Si,Tes-Te altsistemi iso 300-450K
temperature intervalinda AgsRbls bark elektroliti ilo 6yronilmisdir. Hor iki sistem tizro hazirlanmis
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niimunalords EHQ-nin temperaturdan asililiginin xatti oldugu miisahido edilmisdir. Ag-Si-Se(Te)
sistemlorinin  xalitolorindo glimiisiin parsial termodinamik funksiyalart hesablanmigdir. Eyni
zamanda hor iki sistemdo yaranan tglii birlosmalorin (AgsSiSes, AgsSiTeg) standart integral
termodinamik funsksiyalari hesablanmisdir. f-AgsSiSes ligiin A:G doyari hom standart hal ii¢iin hom
do 400K- ii¢iin hesablanmusdir.

Acgar sozlar: giimig-silisum selenidlaritelluridlori, faza kegidlori, termodinamik funksiyalar,
EHQ iisulu, Ag4Rbls bark elektrolidi

TEPMOJUHAMMNYECKOE UCCJIEJOBAHUE CUBEP-CEJIEHHU/OB (TEJLIVIYPU/1OB)
KPEMHUSA METOAOM 3/1C C TBEPJABIM 3JIEKTPOJIUTOM AG4RBIs

I''M. Aumpos, K.H. ba6anau, JI.®. Mamanunesa

IMoxcucrema Ag,Se-SiSe,-Se cuctemsr Ag-Si-Se uccienoBana B MHTEpBae TeMieparyp 360-
450 K, a momcucrema Ag,Te-Si,Tes-Te cucrembr AgQ-Si-Te - B agmamasone 300-450 K.
TeMIiepaTypHbii auanazoH metoaoM DJIC (9IeKTpOABMKYIIEH CHIIBI) C TBEPIBIM 3JIEKTPOIUTOM
Ag4RDls. Beuto 3ameueno, uto 3aBucuMocth DJ[C 0oT TemmepaTypbl Oblia JUHEHHON B 0Opasiax,
MPUTOTOBJIICHHBIX JIJIs1 00enx cucreM. [1o pesynbratam uzmepennit JIC paccuuTaHbl HapuyuaibHbIe
TepMoauHaMuUYecKue (QyHKIMH cepebpa B cruiaBax cucreM AQ-Si-Se(Te), a Takke craHmIapTHBIE
UHTErpajbHbIC TEPMOAUHAMHYCCKUE GYHKIIMN TPOHHBIX coequHennit AgsSiSes u AgsSiTes. Kpome
TOrO, OBLIM PacCYMTAHbl CTAHIAPTHBIC MHTETPAIbHbIC TepMOAUHaAMUYecKue QyHKImU PB-AgsSiSes
KaK B CTaHIAPTHBIX YCI0BUsIX, Tak 1 mpu 400 K.

KuioueBble cioBa: cenenuovl cepebpa—KpemHus, meurypuovl, (azosvlii nepexoo, mepmo-
ounamuueckue ynxyuu, memoo I/C, meepowiil snexkmporum AgsRbls
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Mali's forests have been subjected to extensive human pressures in recent decades. This Sahel
country where 90% of the population lives on 30% of the territory is very dependent on forest resour-
ces through multiple activities. Malian forest resources are subject to several pressures, including:
agricultural clearing, cumulative consumption of wood and charcoal, harvesting of wood and servi-
ces, pastoralism, hunting, bush fires (early and late) which devastate more than 100 000 ha per year
and also for reasons of traditional medicine. The protected forest of Faya, which covers an area of 80
000 ha, located 40 km from Bamako, has not escaped this destruction despite its status as a protected
forest and the new management plan which only grants the right to use by residents of the Faya in
terms of forest exploitation. The methodology was based on the realization of the collections and do-
cumentary analysis, the analyzes of cartographic and figure, the realization of the qualitative surveys,
the treatment and the analysis of the data. The study revealed to us that the Faya forest has been un-
der enormous pressure and that the gallery forests and wooded savannah are turning into shrub sa-
vannah. This article aims to analyze the pressures on plant formations of Faya in recent decades.

Keywords: GIS maps, anthropogenic pressure, Faya, protection, forest management.
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INTRODUCTION

From Stockholm in 1972 to Rio in 1992, considering the environment is a major concern of
the community of nations, which is witnessing the effects of our devastating activities on our envi-
ronment [4]. If the problems of pollution, nuisances, the combustion of fossil resources which af-
fects biodiversity and worries the experts, the first to report on the disasters which generate, one of
the cruellest major problems would be above all deforestation, the exploitation irrational use of our
faunal and floristic resources [8].

In most countries, on all continents, this drama exists at worrying proportions. This is the case
with industrial and mining exploitation, excessive logging, climate change, devastating natural fires,
bush fires, developments, the expansion of agriculture, concessions crowned with incivility [17].

In Mali, the program for defining national land degradation neutrality objectives by makes
extremely serious observations in terms of management. Forests and reforestation, forest resources
are drastically decreasing due to the consumption of wood energy and agricultural desertification
reinforced by economic growth [2, 6].

Malian forest resources are subject to several pressures, including: agricultural clearing, inc-
reased consumption of wood and charcoal, removal of timber and service timber, bush fires (early
and late) which devastate more than 100 000 ha per year and harvesting for traditional medicine
purposes [10].

Faced with the threats to these resources, the Malian authorities have increased the number of
forests and protected areas, which currently number 113 and cover an area of 1338991 ha, or 1% of
the country's area [1]. The Faya forest, the first protected forest by the authorities in history is the
largest among many others; covering an area of nearly 80.000 ha, 40 km from the capital Bamako
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on National Road N°6 does not resist degradation due to population explosion, large-scale urbaniza-
tion and high demand for wood [7]. Forest products meet the basic needs of Malian communities.
Among them the use of wood as energy (90% of needs), service wood, sawn wood, pharmacopoeia,
socio-cultural needs. The Faya is now threatened with extinction by human activities [3, 17]. Nowa-
days it suffers from several causes of degradation such as:

Excessive and uncontrolled logging;

Strong pastoral pressure on natural formations;

The incivility of the actors in charge of protection;

Climate change;

Bush fires [19].

MATERIAL AND METHODS

The general pattern of research on the classified forests of Mali is based on methodological
approaches proposed by scientists such as [14, 16, 18] and experts in the field in different organiza-
tions in Mali. The studies were conducted in 2 stages: documentary research and field research. Pre-
paratory stage in the office. At this stage, information was collected on the vegetation and soil co-
ver, topography and climatic conditions of the territories studied, the causes of deforestation in the
research objects were identified, Landsat 8 images and a brief review of the research world scien-
tists on forest management was carried out.

Field step.
Initially, field studies were carried out from June to September 2021 in the classified forest of Faya
but also with the human resources of the various technical services which deal with Faya: Ministry
of Sanitation, Environment and Sustainable Development, National Directorate of Water and Fo-
rests, Regional Directorate of Water and Forests, Cantonment of Water and Forests, Management of
the Forest Information System, Water and Forest Post, Decentralized Forest Management Program
and Institute of Rural Economy .Finally, some researchers at university level and research depart-
ments were consulted for further information and analysis.

RESULTS AND DISCUSSION

Here, we were able to have the maps of the year 1990 and the year 2020, i.e. a period of 30
years based on the Landsat 5 tool for the 1990 map and Landsat8 for that of 2020 which allowed us
to know the state of forest formations during these two periods and to measure the state of their deg-
radation or improvement in the face of natural phenomena and anthropogenic pressures that threa-
ten its existence. the tables below taken from the information on the maps will allow us to have
even more precision on the surface covered on each of these formations (Figure 1).

CARTE DE LA COUVERTURE VEGETALE DE
LA FORETS CLASSEES DE LA FAYA EN 1990

nnnnnnn

Fig.1. Maps of Faya plant formations in 1990
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This table below is a complement to the map to see more details on the covered area of each
forest formation (Table 1).

Table 1.
Areas of plant formations in the Faya forest 1990
Type of plant formations Area in 1990
ha %
Wooded savannahs and degraded galleries 12794 16%
Degraded clear forests 10058 13%
Tree Savannah 9954 12%
Wooded Savannah 16220 20%
Shrub savannas 21210 26.51%
Grassy savannah - Bow¢ and clearing 5197 6.49%
plantations 4531.08 6%
Total 79964.08 100

With regard to this 1990 map, we see the predominance of shrub savannah over an area of
26.51% followed by wooded savannah with 20%. Regarding this map of the Faya of the year 1990,
wooded on an area of 40% followed by shrubby savannah with 19%. This predominance also of the
wooded savannah, which comes in second place, is explained by the non-exploitation or the control-
led exploitation of the forest resources of the Faya at that time. It is followed by wooded savannah
and gallery forests, which are bands of vegetation with more or less closed cover, located along cer-
tain watercourses and in depressions. They constitute an ecologically unstable and very fragile envi-
ronment. These are the galleries which have undergone strong cutting pressure and whose regenera-
tion has led to the formation of savanna along the main watercourses. It covers an area of 12794 ha
or 16% of the massif.

Then is positioned the degraded clear forest on an area of 10058 hectares or 13% of the forest.
This indicates the deterioration of forest resources. The tree savanna generally results from the per-
manent and continuous degradation of the vegetation under the combined effect of human action
and successive droughts. It covers an area of 9954 or 12% of the massif.

The grassy savannah, bowe and glades occupies an area of 5197 or 6.49% of the forest. The
total coverage of tree savannas, degraded clear forest, shrubby savannah and grassy savannah, bowe
and clearing cover an area of 35267 ha or 58% of the entire forest, hence the need to adopt strategi-
es for the conservation of this f forest hence the idea of planting. The latter covers an area of
4531.08 or 6% of the forest. It is safe to say that taking into account the preservation of forest biodi-
versity was a reality and a battle horse for the government after the droughts of the 1990s that hit
the Sahel countries hard. Massive plantations have been carried out by importing exotic species to
correct deforestation due to massive exploitation by communities and green forests in general have
been well protected by effective protection mechanisms (Figure 2).
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Fig.2. Maps of Faya plant formations in 2020

This 2020 map clearly shows us the natural and human factors of degradation that weigh on
this massif. In view, we noted the predominance of shrubby savannah that covers an area of 37372
ha or 47% of the total area of the forest, followed by wooded savannah 9594 or 12%, grassy
savannah, bowe and clearing 8770 or 11% (Table 2).

Table 2.
Areas of plant formations in the Faya classified forest 2020
Type of plant formations Area in 2020
ha %

Wooded savannahs and degraded galleries 5250 6%
Degraded clear forests 8195 10%
Tree Savannah 6250 8%
Wooded Savannah 9594 12%
Shrub savannas 37374 47%
Grassy savannah - Bow¢ and clearing 8770 11%
plantations 4 531.08 6%
Total 79964.08 100

The predominance of these savannas is striking proof of the degradation of forest resources in
the Faya. These savannahs listed except the wooded savannah instead of the wooded savannah co-
ver an area of 60589 ha or 76% of the protected forest of the Faya. The wooded savanna occupies
8% of an area of 6250 ha. In addition, finally the planting 6.0 % on an area of 4531.08 ha.

This detection of changes made by Landsat 5 for the year 1990 and Landsat 8 for 2020, i.e. an
interval of 30 years, will allow us to observe the dynamics of change either the dynamics of change
either in terms of degradation or improvement of forest management in this vast classified forest near
the capital of Mali, Bamako.

In view of the Landsat 5 and 8 data on the state of the two maps of the Faya of 1990 and
2020, the detection of changes in the forest resources of the Faya is of great concern to us and chal-
lenges each of us for its protection. We are witnessing a serious degradation of almost all of its re-
sources (Table 3).
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Table 3.
Types of plant formations and its evolution of forest area from 1990-2020

Evolution  of
i Ar in . for r
Types of plant formations 1938 Area in 2020 ffofnSteiggoea?
2020
Wooded savannahs and degraded galleries 12794 5250 -7544
Degraded clear forests 10058 8195 -1863
Tree Savannah 9954 6250 -3704
Wooded Savannah 16220 9594 -6626
Shrub savannas 21210 37374 +16164
Grassy savannah - Bow¢ and clearing 5197 8770 +3573
plantations 4531.08 4531.08 0
Total 79964.08 |[79964.08

During the last thirty years, the forest resources of Faya Forest have been under strong
pressure, pressure due to the proximity of the city of Bamako which has an increasingly growing
need for domestic energy; to this must be added the effects of drought relating to climate variability
since the 1980s [15]. All this justifies the degradation of forest resources in this classified area. The
potential of the various formations, especially around the villages and the Bamako-Ségou national
road, has been strongly affected. It is thus in the various formations with high woody potential that
it has been observed in:

Wooded savannah and gallery forest the cover is 12794 in 1990 against 5250 ha in 2020 a
loss of 5250 ha;

Degraded open forest 10058 ha in 1990 against 8195 ha, i.e. a loss of 1863 ha:

Savannah 9954 ha in 1990 against 6250 ha in 2020, i.e. a loss of 3703 ha;

Wooded savannah 16220 ha in 1990 against 9594 in 2020, i.e. a loss of 6626 ha;

Shrubby savannah 21210 in 1990 against 37374 in 2020;

Grassy savannah — Bowé-and Clearing 5197 ha in 1990 against 8770 ha in 2020.

On analysis, it can be said that a large part of the area of this classified forest covered by the
formations (wooded savannah, gallery forest, wooded savannah, tree savannah) has been
transformed into shrub savannah or grassy savannah, Bow¢ and clearing [13]. This sufficiently
demonstrates the strong degradation of resources in this period notwithstanding the concession of
Faya in 2013 with a management plan, the degradation continues at a very worrying rate in the
forest. This tendency to degradation is also stronger in gallery forests. In 1990, it covered an area of
12794 ha or 16% of the total area of forest resources of Faya, in 2020, it covers an area of 5250 ha,
or only 6%. This can be explained by the effects of climate change, which dry up the rivers that
water these gallery forests, or by anthropogenic pressures in the search for service timber that is
abundant in this forest formation. In any case, the tendency to deterioration is present. Despite the
awareness of the role that forests play, the consequences of deforestation and the vast reforestation
campaigns or dare we say "reforestation propaganda” by the Malian authorities every year for
decades, the detection of changes in the level of plantations assesses the inefficiency of
reforestation campaigns by perhaps a lack of monitoring and/or exploitation of planted resources [9,
12]. From 1990 to 2020, the area of plantations has not changed. Most essences are exotic such as:
Gmelina arborea, Tectona grandis, Eucalyptus sp, Azadirchta indica for utility purposes [5]. In fact,
the inventories carried out in these forests over a time interval of about 10 years (1996 and 2005)
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showed that the area of gallery forests has greatly decreased and that tree savannahs have receded to
give way to shrubby savannahs and forest clear degraded [11].

CONCLUSION

This forest has been classified, that is to say protected since the colonial period in order to
constitute a reserve of wood for the supply of Bamako and wooden rails attracts all the greed of the
neighboring communities to the number of 17 villages but also of Bamako which is located 40 km
from this forest. Faced with the dependence of communities (rural and urban) on timber, firewood,
tree bark for traditional therapy, animal husbandry, intensive agriculture, the absence of other gene-
rative activities income, large-scale anarchic urbanization and finally the population explosion, all
attempts, all efforts to restore the Faya by politicians have failed. Through the new public-private
partnership contract tested several times for its preservation in the name of ecotourism and partici-
pation, without the implementation of a strategy of dependence on forest resources through a strong
energy transition, nothing is not possible indicates the success of this strategy. The gigantic measure
that must be implemented is the fencing of this forest, the endowment of forest services with mo-
dern technological tools such as the drone to facilitate its surveillance and rapid intervention acti-
ons, the creation of income-generating activities for local communities, awareness and ecotourism.
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MALININ FAYA MESOLORINO ANTROPOGEN TOSIRIN KARTOQRAFIK TOHLILI
Adama Toqola

Son onilliklords Mali mesolori giiclii antropogen tozyige moruz galmisdir. ©halinin 90%-nin
arazinin 30%-do yasadig1 bu Sahel 6lkasi miixtalif faaliyyatlor sobobindan meso ehtiyatlarindan gox
asilidir. Malinin meso ehtiyatlar1 miixtalif tozyiglors moruz qgalir, o ctimlodon: kond tasarriifat: tigiin
mesoalorin qirilmasi, oduncaq ve komiir istehlaki, oduncaq hazirlanmasi vo ekosistem xidmatlori,
heyvandarligin inkisafi, ovgulug, ildo 100000 hektardan gox arazini mohv edon meso yangnlari (er-
kon va gec), hamginin xalq tobabati {igiin istifads vo s. Bamakodan 40 km masafads yerlogon 80000
hektarliq Faya mesasi qorunan mess statusuna vo yalniz Faya ohalisino mesadan istifads hiiquglari-
n1 veran yeni idaraetms planina baxmayaraq, bu mohv olmadan xilas ola bilmomisdir. Metodologi-
ya toplanmis materiallarin analizins, kartografik malumatlarin va sokillorin tohlilins, keyfiyyst mii-
sahidalarinin aparilmasina, malumatlarin emalina va tahlilina asaslanmisdir. Todgigat bizo gostordi
ki, Faya mesolori boyiik tozyiq altindadir, galereya mesolari vo mesalikli savannalar getdikcs kol sa-
vannasina cevrilir. Bu magalos son onilliklords Fayanin bitki formasiyalarina olan yiiklonmalari toh-
lil etmok mogsadini dasiyir.

Acar sézlor: CIS xaritolor, antropogen yiiklanma, Faya, miihafiza, mesalarin idarsedilmasi

KAPTOIPA®UYECKUI AHAJIU3 AHTPOIIOTEHHOI'O BO3JIEVICTBUSA
HA JIECA ®AS B MAJIN

Anama ToroJga

B nocnennue aecstunerus geca Maiu nmoJaBeprajauch CUILHOMY aHTPONOI€HHOMY JIaBICHMIO.
Ora crpana Caxens, rae 90% nacenenus npoxkusaeT Ha 30% TeppUTOpUH, OYEHB 3aBUCHUT OT JIECHBIX
pecypcoB Oaroiaps MHOKECTBY BHJIOB JIESITEIbHOCTU. ManiiCKue JIECHbIE PECypChl MOJIBEPratoTCs
MHOTOYHCIIEHHBIM Harpy3kaM, B TOM 4YHCJE: BBIpyOKa JIECOB /ISl CEIBCKOXO3SIMCTBEHHBIX HYXKI,
noTpeOJieHne JPEeBECUHBI U IPEBECHOTO YIJIs, 3arOTOBKA JPEBECHHBI U OKa3aHUE SKOCUCTEMHBIX YCIYT,
NacTOUIIHOE KUBOTHOBOJCTBO, 0XOTA, JIECHBIE MOXAphl (PaHHUE U TO3/IHUE), KOTOPBIE OMYCTOLIAIOT
6onee 100 000 ra B rof, a Takke MCIOIb30BaHUE B LIENSAX TPAJUIMOHHON MeauimHbl. OXpaHseMble
neca ®as mwromansio 80 000 ra, pacnonoxennslii B 40 kM ot bamako, Taxke He M30€Xaa 3TOTO
YHUYTOKEHHSI, HECMOTPSI Ha €ro CTaTyC OXPAaHJIEMOro JIECa W HOBBIM IUIaH YIPaBJIEHUs, KOTOPBIH
NPEIOCTaBIsAET TPaBO JIECOMOJIb30BAHUS TONbKO kutensiM Pau. MeTononorusi OCHOBBIBaJaCh Ha
NPOBE/ICHUU aHaJM3a COOpPAaHHBIX MaTepUalioB, aHAIN3E KapTorpa(uuyecKux MaTepuajoB U PUCYHKOB,
MPOBEJCHNN KaYeCTBEHHBIX 0030poB, 00padoTke M aHanM3e JaHHbIX. VccrnenoBaHue Mmokaszano Haw,
yro sieca Pas HAXOAUTCS IMOJ OTPOMHBIM JABJIEHHUEM U UTO TrajiepeiHble Jieca U JIECUCTas CaBaHHA
MOCTETIEHHO NPEBpPAIlalOTCsl B KYCTAPHUKOBYIO CaBaHHY. B JaHHOW cTaTbe CTaBUTCS 3aja4a
NPOAHATM3UPOBATh HATPY3KU HA pacTUTebHble (popmaru dast B mocieaHue AecsITUIIeTHSI.

KimoueBsle cinoBa: [ FC-kapmoi, aumponocennasn nacpyska, @as, oxpaua, ynpasiexue jecamu
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The article describes a present state, salinization reasons, and location depth of the subsoil
water and change of the salt quantity of the irrigated soil in the Siyazan-Sumqayit massive. The
long researches carried out in the massive were compared with our investigations and it was deter-
mined that more salt gathered in the top and bottom layer of soil and this creates a condition for so-
il salinization. According to the results obtained that the salt quantity formed 0.22-3.11 % (for dry
residue). As a result of the research, it was determined that the soils of the experimental site were
unsalinized, poor, mean and strongly salinized.

Keywords: irrigation, salinization, salt, fertility, ameliorative state.
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INTRODUCTION

One of the actual problems of the modern period is increase of productivity of the agricultural
plants. It is known that there is significant importance of correct management in terms of preserving
the ameliorative state of soil because the plant crops are obtained from irrigated soil. At present the
soil cover undergo to serious changes as a result of the continuing negative processes and this was
reflected in loss of resourses and fertility of soil, in complicating of the structure of soil cover. A
danger of the secondary salinization of the ameliorated soil occur in the condition with the incorrect
irrigation. Salinization and solonetzification of the soil is a characteric indication for the plain soil.

Reduction of the soil fertility as a result salinization, solonetzification,eroding of soil in some
agricultural zones of our republic caused decrease of productivity of the agricultural plants. Salini-
zation and solonetzification - environmental problems associated with the ground water-soil- water-
plant-atmosphere continuum associated with water potential in the growth medium, which causes
decreased transpiration and net photosynthetic rates (the osmotic effect, salinity degree), reduced
capacity of plants to transform energy to biomass, and accumulation of specific toxic ions (CI', Na*)
to levels exceeding the tolerance limits of plants (salinity stress, specific ion effect); ionic disequi-
librium and imbalance of nutrients in the plant, thus harming seed germination, plant stomatal con-
ductance, density and growth, and biomass partitioning between shoots and roots; and deterioration
of soil structure (soil disaggregation and clay dispersion) and hydraulic characteristics (solution and
air flow) due to high content of exchangeable Na*, Mg **, or K* when soil electrolyte concentration
is below a "threefold” level [4].

The ameliorative state of the soil strongly changed because of unfitness of some available irri-
gative systems including collector-drainage networks in the irrigatrd soil as a result of thriftlessness
occured in agriculture until the implementation of agrarian reforms [5, p. 32-36]. From this point of
view study of the present state of the soil in the Siyazan-Sumgayit massive and improvement ways
of of the soil was an actual problem and it assumes a practical importance. Aim of the research was
to improve an amoliaritive state of the soil of the experimental area selected in the Siyazan-Sumga-
yit massive.
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MATERIAL AND METHODS

The salinized soils have been taken as a research object in the Siyazan-Sumgayit. For this pur-
pose, three (3) soil sections have been applied in the character places of the virgin soils in the Shu-
rabad village of the Khizi district. The soil samples have been taken indicating coordinates on gene-
tic layers in order to study an ameliorative state of the same soils. The necessary chemical analyses
have been realized according to the widely used method in the republic [18, p. 392-394].

The additional sections were applied to study a change of salt quantity in the experimental
area and compile a zone map. During the research it was determined that the salt amount was vario-
us in the soils of the experimental area and the soils exposed to unsalinized, weak, moderate and
strong degree according to the obtained consequences.

RESULTS AND DISCUSSION

The investigations indicate that the hydrogeological-amelioration state of the irrigated soil in
our republic has improved noticeably in recent years, and this is a result of purposeful amelioration
measures. The decisions in connection with the fight against degradation and desertification and
improvement of the soil amelioration state which was added to” The measures Plan on provision of
rational use of the water resources” approved by Decree N0.2340 of the President of the Azerbaijan
Republic dated December 2020 are accomplishing. Recently, conduction of the reforms show that
attitude of the land users to soil is different and sometimes they do not use the soil properly for its
intended purpose. The carried out researches indicate that some ecological changes happened in the
soil as a result of the anthropogenic effects. The salt quantity, mineralization of the subsoil water,
modern state of the collector-drainage systems must be firstly determined to study ameliorative sta-
te of the soil used under agricultural plants. The role of the chemical composition and the degree of
mineralization of groundwater in the salinization of irrigated areas and the formation of soil types is
great [13, 14].

As it is known that Siyazan-Sumgayit massive is included in plain zone of the republic. The
heavy grey soil of the massive forms a large zone of the coastal region. A role of the climate is great
in formation of the natural solonchaks. According to some researches’ experiments the extramurally
of the ameliorative state of the massive soil show itself in the low background of the natural water
permeability of the heavy soil, and this makes impossible the soil desalination under natural clima-
tic factors [17, p. 238]. The climate changes firstly affect agriculture that is one of the manufactu-
ring areas. Climate change primarily affects agriculture, which is one of the manufacturing sectors
[6, p. 139-142, 16, p. 45]. An area of the Siyazan-Sumgayit massive is nearly 60.000 hectares. The
massive is a plain, which has a plane weak inclination stretching from north-west to south-east [15,
p. 47-54]. The Caspian lowland where Siyazan-Sumgayit massif is located is 5-6 km wide in the so-
utheast, and 13 km wide with the formation of the Gilazi in the northwest. Sumgayit that is located
from low flow of the river to north and stretches from the coastal line to north is a valley-plain. Ac-
cording to the long information, an average annual quantity of the atmospheric precipitations is
160-353 mm. The snow cover is not observed in the massive. The atmospheric precipitations are
unequal. According to the information of the meteorological stations, a quantity of the atmospheric
precipitations in the Siyazan-Sumgait massif is maximum in autumn-winter, but minimum in sum-
mer [1, p. 16].

The soil cover of the Siyazan-Sumgayit massive is rather various and it is mainly grey-cinna-
monic (Calcic Gypsisols), grey (Haplic Calcisols), takir and saline. A structure and characters of
the grey-cinnamonic (Calcic Cypsisols) soil are defined with the soilforming features which deve-
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lop in the condition of th strong drought climate and xerophylephemer plant cover. Here, the plant
cover intensively develop in a short spring period. The plant residues are completely mineralized
during a season. Therefore humus is less here. The weak structure is characteristic for grey-cinna-
monic soil and the humidity supply is not great. The salinization indications are seen in the grey-
cinnamonic soil beginning from 30-40 cm depth and salinization reflects itself from 50 m. This soil
belongs to chloride-sulphatic type [7, p. 19].

It was determined on the basis of the researches that the groundwater widespread in the area.

A chemical composition of the groundwater is sulphate-chlorine-natrium, chlorine-sulphate-natrium
in the Khizi and Siyazan regions [3, p. 334-342]. The climate indications, plant cover, the zone reli-
ef, the different humid condition (surface water) affect the formation and distribution of the soil.
The heavy granulometric structure on soil profile is observed.
A quantity of physical clay is 72-90% in the soil profile, and this indicates systematical collection
of the small fractions brought by surface flows. Salinization of this soil is high. Great salt collection
is observed on the top and low layer (1.3-2.6). The salinization process occurs as a result of deve-
lopment of the salt migration in different conditions, mainly, in the accumulative plains, debris co-
nes of the rivers, in the deluvial foothill plains. The alluvial salinized soil is distinguished with the
widespread of the great dynamicity of the water-salt regime and secondary salinization event [10].
Collection of the salt in the soil rises density of soil solution, decreases water-permeability of the
soil and rises an osmotic pressure of solution. Consequently, provision of plants with water dest-
roys, one part of the nutrient combinations become non-mastered state. The annual experiments
show that productivity of the agricultural plants is 20% in the weak salinized soil, 50% in the avera-
ge salinized soil, 70% in the strong salinized soil, 90% in the very strong salinized soil in connecti-
on with non-salinized soil [8, p. 151-167].

It is known that irrigations are quickly reflected in the water regime of the zone. Removing
the salt from irrigation areas rises water mineralization and change their chemical composition. The
salt entering the zone from the low layers by the irrigated water causes secondary salinization of so-
il in the non-drained area for a short time. Y.B.Cheshnokov and others note that the ameliorative
drainage system was not realized in the zone without black soil in Russia Federation and the project
norm and climate change weren’t paid attention during the covering drainage construction for last
30 years [2, p. 24].

The soil researches in the massive were performed by V.M.Smirnov-Loginov (Absheron,
1927, 1928, 1935, 1942), N.A.Kachinsky (Strait,1937), I.A.Shulga (Strait,1938), E.M.Salayev (
along the Samur-Davachi canal ,1941), M.R.Abduyev (in the massive deluvial plain,1941),
R.G.Mammadov (1965, 1969) and others. The researches indicated that a reason of the factors
complicating amelioration work is weak development of the irrigation system, smoothing of the
area, building of the channels in the soil conduit and open form, non- compliance of irrigation norm
and technology, excessive flowing of irrigation water into depressions, negative effect of the econo-
mic factors on ameliorative condition [9, p. 221-222]. The last researches indicated that the soil
degraded under the influence of salinity, irrigation erosion, and aridity and so on. An amount of the
salt in the soil samples taken from the research zone was fixed and the consequences were given on
the table.
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Table 1.
Change of the salt quantity in the soil of the experimental area
Depth, Mg.ekv/% Total of | Dry residue,
cm salt %
CO, | HCO;| cClI SO, Ca Mg Na+k
N1 0-23 040 | 242 | 2448 | 10,25 | 3,25 | 3558 3,11 3,66
No | 0,024 | 0,847 | 1,176 | 0,205 | 0,039 | 0,818
N 40°50.341" | 23-61 040 | 11,2 | 599 | 2,00 | 325 | 12,34 | 1,07 1,07
E 049°20.411 0,024 | 0,392 | 0,288 | 0,040 | 0,039 | 0,284
61-112 060 | 380 | 1,998 | 450 | 025 | 1,648 0,39 1,31
0,036 | 0,133 | 0,096 | 0,090 | 0,003 | 0,038
112-178 040 | 10,8 | 11,99 | 525 | 2,00 | 15,94 1,47 2,08
0,024 | 0,378 | 0,576 | 0,105 | 0,024 | 0,366
"0-35 040 | 1,00 | 7,745 | 225 | 050 | 6,395 0,63 1,13
N2 No | 0,024 | 0,035 | 0,372 | 0,045 | 0,006 | 0,147
35-68 040 | 234 | 21,74 | 7,75 | 025 | 37,54 2,86 2,84
N40°50.430" 0,024 | 0,819 | 1,044 | 0,155 | 0,003 | 0,817
E 049°20.127 68-91 040 | 31,2 | 1049 | 6,00 | 2,75 | 33,34 2,54 2,75
0,024 | 1,092 | 0504 | 0,120 | 0,033 | 0,766
91-182 040 | 6,40 | 2224 | 7,75 | 150 | 19,79 1,94 1,93
0,024 | 0,224 | 1,068 | 0,155 | 0,018 | 0,455
0-30 No | 080 | 140 | 5246 | 2,00 | 2,25 | 3,196 0,49 0,41
N3 0,048 | 0,049 | 0,252 | 0,040 | 0,027 | 0,074
30-60 060 | 060 | 599 | 1,00 | 2,50 | 3,696 0,48 0,28
N 40°49.905 0,036 | 0,021 | 0,288 | 0,020 | 0,030 | 0,085
E049°20.215 | 60-90 080 | 060 | 1,998 | 1,25 | 2,00 | 0,148 0,22 0,21
0,048 | 0,021 | 0,096 | 0,025 | 0,024 | 0,003

As it is seen on the table, CO3; ion wasn’t observed in salt anion content in the soil of the
experimental area, a quantity of HCO3; was 0,024-0,048% on genetic layers, an amount of Cl ion
was 0,021-0,847 %, but a quantity of SO, was 0,096-1,176 %. Ca quantity in cation content of the
salt was 0,020-0,205 %, Mg was 0,018-0,039 %, but an amount of Na+k was 0,003-0,818. The salt
quantity formed 0,22-3,11 % (for dry residue) (Table 1). This indicates that the soil in the
experimental area was unsalinized, poor, mean and strongly salinized. Change of the salt quantity
reflects on the diagram. pH was studied in the soil of the research zone and it was determined that
its value was 7,8-8,8 in 2017, 7,4-8,8 in 2018, 7,5-8,8 in 2019. In addition, this approved that the
soil is salinized to a weak, mean and strong degree [11, 12]. The soil type was determined in the soil
of the research area and they were belonged to sulphate and chlorine-sulphate type.

CONCLUSION

1. The carried out researches indicated that a quantity of the salt in the grey-cinnamonic soil
in the selected zone of the Siyazan-Sumgayit massif was 0,22-3,11%. This shows that the same soil
is unsalinized, poor, mean and strong salinized.

2. It is important to fulfil agromeliorative measures for improvement of the ameliorative state
of this soil (deep plough, to clean the soil from salt by applying showing water to the places where
the saltness is higher (2500-3000m?ha), to dig temporary drains in the salinized places, applying
mineral and organic fertilizers depending on plant kind, planting of salt-tolerant plants and so on).
A condition is created for both fertility and improvement ameliorative state by applying all the
mentioned to the same soil.
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SIYOZON-SUMQAYIT MASSiVi TORPAQLARININ YAXSILASDIRILMASI YOLLARI

N.Z. Mehdiyeva

Mogaloda Siyazon-Sumgqayit massivinds suvarilan torpraglarin hazirki voziyysti, onlarin
sorlasma sobablori, qrunt sularmin yerlosmo dorinliyi vo torpaqda olan duzlarin miqdarinin
doyismasi haqqinda molumat verilmisdir. Massivda aparilan uzun miiddatli todgiqgatlarla bizim
todgigatlar miigayiso olunmus vo miioyyon edilmisdir ki, torpagin iist vo alt gatlarinda boyiik
miqdarda duz toplanir ki, bu da hamin torpaglarin sorlamasina sorait yaradir. ©lds edilon naticalors
osason duzlarin miqdart 0,22-3,11% (quru qaliga gors) toskil etmisdir. Aparilan todgiqgatlar
naticasinds tocriiba sahasi torpaqlarinin sorlasmamus, zoif, orta vo siddatli doracads sorlasmaya
moruz qaldig1 miioyyon edilmisdir.

Acgar sozlar: suvarma,sorlasma, duzlar, miinbitlik, meliorativ vaziyyat

METO/IbI YIYYHIEHUA TIOYB CYMI'AUT-CUA3AHCKOI'O MACCHUBA
H.3. MexaueBa

B cratee omnucaHbl COBPEMEHHOE COCTOSIHHME, NPUYUHBI 3aCOJIEHUs, TIyOMHA 3ajleraHus
ITPYHTOBBIX BOJ M M3MEHEHHUE KOJUYECTBA COJEi opomaeMoil noussl B CussaHo-CyMIaibITCKOM
MaccuBe. MHOTOJNIETHbIE HCCIIEIOBAaHUS, INPOBEJECHHbIE B MAaCCUBE, COINOCTABWIM C HAllUMU
UCCIICIOBAaHUSMU M OINPENIEINIIN, YTO B BEPXHEM M HMIKHEM CJIO€ IOYBBI CKAaIJIMBaeTcs OoJiblie
COJIEH, YTO CO3/IaeT YCIOBMS AJISl 3acOjeHUs MouBbl. I10 MoOIyd4eHHBIM pe3ynbTaTaM KOJINYECTBO
coneir cocraBuno 0,22-3,11% (B mepecuere Ha Cyxoi ocTaTok). B pesynpTare NmpoBeAEHHBIX
UCCIICIOBAaHUH YCTAHOBJIEHO, YTO IOYBBI ONBITHOIO Y4acTKa HE 3aCOJIEHBI, C1a00, CPEIHE U CUIIBHO
HIOJBEPKEHBI 3aCOJICHUIO.

KiroueBble ciioBa: opouienue, 3aconenue, coiu, nio0opooue, MenruopamusHoe COCMosHue
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Due to the fact that rabies causes 100% of deaths among humans and animals, it is still consi-
dered a particularly dangerous disease. Rabies is caused by an RNA-containing virus that affects
nerve cells. In order to contract rabies, a person must be bitten by a sick animal. World Organizati-
on for Animal Health (WOAH-OIE) has mandated that member countries report on rabies. Hence,
Azerbaijan submits rabies statistics to the OIE every year.

According to OIE data, rabies kills about 70,000 people worldwide every year. According to
statistical data, rabies disease is registered in the country every year. The virus is widespread ma-
inly among pets and stray dogs.

Azerbaijan is located in the South Caucasus, a region of geopolitical importance located at
the gateway between Europe and Asia. This geographical location makes the region of central im-
portance to epidemiological study and the control of transboundary infectious diseases such as ra-
bies.

The purpose of the conducted research is to study the regions where the rabies virus spread in
2016-2017, the type of infected animals and laboratory diagnostics. As a result, in 2016-2017, the
zone where the virus spread the most in the country was Zagatala-Sheki and Baku. The main advan-
tage in laboratory diagnostics is given to the polymerase chain reaction. This method is used for
early detection and is considered confirmatory.

Keywords: Rabies, Azerbaijan, foci, PCR (polymerasa chain reaction), virus

DOI: 10.59849/2409-4838.2023.3.72

INTRODUCTION

Rabies is present on all continents and this one is a vaccine-preventable, zoonotic, viral disea-
se [1, 2]. Once clinical symptoms appear, rabies is virtually 100% fatal. In up to 99% of cases, do-
mestic dogs are responsible for rabies virus transmission to humans [3]. Yet, rabies can affect both
domestic and wild animals. It is spread to people and animals through bites or scratches, usually via
saliva [5]. World Animal Health Organization (WOAH-OIE) estimates that rabies Kills approxima-
tely 70,000 people each year. In European countries, red foxes (Vulpes vulpes) are the main reser-
voir and vector of rabies, while dogs (canis) are the most common cause of rabies cases in countries
such as Ukraine, Belarus, and the Russian Federation, as well as Africa, Asia, and the Middle East.
Dogs and foxes are both thought to act as reservoirs of rabies in Turkey, according to recent statis-
tics.

The causative agent of rabies is a neurotropic RNA-containing virus belonging to the Lyssavi-
rus genus of the Rabdoviridae family. It is shaped like a bullet, and its size is 90-170 nm, and 110-
120 nm. Their reproduction (in vitro and in vivo) leads to the formation of Babesh-Negri bodies,
special derivatives of various shapes (big, oval, thread) in the cytoplasm of neurons, 0.5-2.5 nm in
size, stained red with acid dyes. Two variants of the virus are known: a) street or "wild" variant -
which circulates among animals under natural conditions, b) Fixed variant-obtained by infecting
rabbits by L. Pasteur. Since fixed viruses are not excreted in saliva, they cannot be transmitted du-
ring a bite. Neuronal proliferation is not accompanied by the formation of Babesh-Negri bodies. Fi-
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xed viruses are used to obtain an antirabies vaccine and their administration forms permanent im-
munity against the street variant virus. This indicates that both variants have the same antigenic
structure. Rabies viruses have two - S and V antigens. The S antigen is the same as for lyssaviruses
and induces the formation of complement-binding and precipitating antibodies. VV-antigen (surface
antigen) causes the synthesis of neutralizing antibodies and participates in the formation of immu-
nity. Wild viruses are pathogenic to humans, warm-blooded animals and birds. High sensitivity to
the virus is noted in foxes and Siberian mountain mice.

Azerbaijan is located in the South Caucasus, a region of geopolitical importance located at the
gateway between Europe and Asia. This geographical location makes the region of central impor-
tance to epidemiological study and the control of transboundary infectious diseases such as rabies.
Throughout Azerbaijan, rabies is a reportable disease. There is little known about the characteristics
(density, growth dynamics) of the dog population, which is thought to be the main source of rabies.
Therefore, there is a need to conduct scientific and epidemiological studies in this regard. There is a
large population of stray dogs in Azerbaijan. Current management of these animals consists of neu-
tering and vaccination programs and culling is prohibited.

According to reports from the Azerbaijan State Veterinary Control Service rabies cases are
observed among animals and fatal cases occur sporadically among people in Azerbaijan annually
[4, 6, 7]. However, despite all the research conducted there is still a lack of information regarding
the circulation of rabies in Azerbaijan. Therefore, the goal of this study is the continuing study of
rabies positive samples for further identification of the circulation of the virus in Azerbaijan in or-
der to plan a vaccination program.

MATERIAL AND METHODS

Research Area

The State Veterinary Service under the Ministry of Agriculture of the Republic of Azerbaijan
carried out passive surveillance for Rabies from 2000 to 2017.

The statistical information regarding rabies cases in animals in 2016-2017 was collected from
the Azerbaijan State Veterinary Control Service. The National Reference Laboratory under the
Azerbaijan Food Safety Institute (AFSI) tested the collected samples.

This laboratory provided training on rabies diagnosis to the research team participants in
2017. All the samples were tested (from 2000 to 2018) by the National Reference Laboratory and
PCR positive samples were sent to the Food Safety Institute (former Veterinary Scientific Research
Institute) to assure virus vitality and for sequencing.

Laboratory examinations

All brain samples were stored at -80°C in the BSL-2 laboratory (AFSI).Stored samples were
tested by FAT for identification of Babes-Negri bodies. The most widely used test for rabies diag-
nosis is the FAT, which is recommended by both the WHO and WOAH.

Due to using different diagnostic tests and comparing the results of these tests, we did PCR in
parallel with FAT. Since the samples taken (2016-2017) were not fresh, we considered it appropria-
te to use PCR together with FAT.

First for identification of the agent, we used the fluorescent antibody test (FAT). PCR assays
were conducted using Qiagen RNA mini kit (USA) and GENESIG Standard Kit (manufactured in
UK) on the Bio-Rad CFX96 PCR instrument.

RESULTS AND DISCUSSION

In general, this surveillance has determined the extent of the spread of Rabies in the country.
The map below shows the level of rabies spread throughout the country during 2000-2017. Mostly,
the spread in the Absheron peninsula and northern regions (Gakh, Balakan, Zagatala, etc.) has been
more noticeable.
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Fig. 1. Distribution of rabies in Azerbaijan 2000-2017

In our research, the positive brain samples of 2016 and 2017 were used (Figure 1). Thus, in
2016- 18 domestic and 3 stray dogs, 17 cattle, 1 donkey, 5 cats, and 3 jackals- a total of 48 animals
tested positive. The analysis was conducted by the National Reference Laboratory (former Republi-
can Veterinary Laboratory).

In 2017 — 17 domestic and 14 stray dogs, 32 cattle, 2 small ruminants, 1 horse, 1 donkey, 2
cats, 1 wolf, and 3 jackals- a total of 48 animals tested positive. The analysis was conducted by the
National Reference Laboratory (former Republican Veterinary Laboratory).

While analyzing the 2016 and 2017 positive samples, we found that there were more cases of
rabies among cattle. Thus, in 2016, this number was 17, while in 2017, this number was 32. In addi-
tion, rabies was not detected among small ruminants in 2016, but 2 small ruminants tested positive
in 2017. Finally, both years of the analysis showed that there were cases of rabies found amongst
cats and both domestic and stray dogs.

From 2016 to 2017, 12 randomly selected samples from a total of 121 positive samples were
given to the FSI. A total of 12 brain samples from different animal species (5 cows, 3 donkeys, 1
horse, and 3 jackals) were provided by the National Reference Laboratory. No scientific investigati-
on has been carried out since the collection of these 12 brain samples stored in the AFSI, and the
samples are simply stored at -80°C in the BSL-2 laboratory. All the samples were tested again for
rabies positivity by the NRL. Of the 12 samples, 3 were damaged and were not in good condition,
so they were neutralized without being tested. In the other 9 brain samples, firstly the FAT resulted
positive. For Agent identification, the gold standard test is the fluorescent antibody test (FAT). The
preferred method for routine diagnosis of rabies in fresh or frozen brain tissues is the fluorescent an-
tibody test (FAT). For the 9 samples which were found positive in the FAT a PCR was done and the
result was the same as the FAT. Next, molecular epidemiological studies were selected for PCR.
Out of the 12 brain samples we observed Babes-Negri bodies in 9 by FAT. The positive results we-
re confirmed by PCR.

The samples that tested positive were sent from different regions of Azerbaijan in 2016-2017
(NRL), including, the Absheron Peninsula, Kurdamir, Barda, Shaki, Zagatala, Ujar, Gakh, Balakan
and Agdash (Figure 2).
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Fig. 2. Randomly selected positive samples 2016-2017

From 12 samples-3 were damaged and were not in good condition. In our opinion, this is due
to the replacement of the Institution conditions in a short time (moving the VSRI to another buil-
ding and giving the samples to the AFSI for the BSL-condition) and the lack of a correct method for
storing the samples.

As a result, the virus suspension and RNA extract from brain samples were stored at under -80 C
degree. The main purpose of this is to allow future work to keep up the RNA as much as possible,
that is, the RNA level may be reduced as the brain samples are frozen each time.

CONCLUSION

According the results in 2016-2017 we evaluated the statistical of positive results. In general,
we can say that rabies is actual between agricultural animals, domestic animals and wildlife. Altho-
ugh several studies have been carried out, there is still a lack of information in the areas mentioned
below: oral vaccination program and evaluation of statistical data.
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AZORBAYCANDA QUDUZLUQ VIRUSUNUN TODQIQI 2016-2017

C.V. 9liyeva

Quduzluq bagverdiyi zaman insanlar vo heyvanlar arasinda 6liim hallarina 100% rastlandigi
ticiin halo do bu xastalik xiisusils tohliikali Xastalik hesab olunur. Quduzluq sinir hiiceyralarins tasir
edon RNT torkibli virusdan qaynaqglanir. Quduzluga yoluxmaq {igiin insani xoSto heyvan
dislomalidir. Umumdiinya Heyvan Saglamhig1 Toskilati (WOAH-OIE) iizv dlkelorin quduzlugla
bagli hesabat vermasini talob edir. Belaliklo, Azarbaycan hor il quduzluq statistikasini OIE-ya
togqdim edir.

OIE molumatlarina gora, quduzlug har il diinyada toxminon 70.000 insanin Sliimiine Sobob
olur. Statistik molumatlara gora, 6lkado har il quduzlug xastsliyi geyds alinir. Virus asason ev
heyvanlar1 va sahibsiz itlor arasinda genis yayilib.

Azarbaycan Conubi Qafgazda, Avropa ilo Asiya arasinda kegid qapisinda yerlogson geosiyasi
ohomiyyato malik regionda yerlosir. Bu cografi yerlosmo bolgoni epidemioloji todgigatlar vo
quduzlug kimi transsarhad yoluxucu xastaliklora nazarat ligiin moarkazi shomiyyat kasb edir.

Aparilan todqgigatin mogsadi 2016-2017-ci illordo quduzluq virusunun yayildigi rayonlarin,
xastaliya yoluxmus heyvanlarin noviiniin 6yronilmasi va laboratoriya diagnostikasmin aparilmasidir.
Noticodo 2016-2017-ci illords 6lkads virusun on ¢ox yayildigi zona Zagatala-Soki vo Baki olub.
Laboratoriya diagnostikasinda osas tstiinliik polimeraza zoncirvari reaksiyaya verilmisdir (PZR). Bu
tisul erkan askarlama tigiin istifads olunur va tasdigedici diagnostik tisul hesab edilir.

Acar sozlar: Quduzlug, Azarbaycan, ocaglar, PZR (polimerazisasiya zoncir reaksiyast), virus.

W3YUEHUE BUPYCA BEIIEHCTBA B ABEPBAMJIXKAHE 2016-2017 I'T

Y.B. AaueBa

B cBs3u ¢ TeM, uto GemieHcTBO sABserTcs npuunHoi 100% cMmepreii moaeil 1 )KMBOTHBIX, OHO
JI0 CUX TOp cyHMTaeTcst 0oco0o onmacHbIM 3abosieBanueM. bemenctBo Bei3biBaeT PHK-comeprkarmii
BUPYC, NMOPAXKAIOIIUN HEpBHBIE KJIETKU. UTOOBI 3apa3suThCsl OEIIEHCTBOM, YEIOBEKY HEOOXO0IMMO
YKyCUTh 0OJbHOE XUBOTHOE. BecemupHas opraHusanus mo oxpaHe 370poBbsi KMBOTHBIX (BAO3-
MDOB) obs3ana cTpaHbl-wieHbl coolarh o 6emencTBe. Takum obpazom, AszepOaiiikaH €KerogHo
npezcrapisier B MOb cTaTuCTUKY 1O OEIEHCTBY.

[To nanapiM MOB, exxeronHo ot GemieHCTBA BO BceM mupe ymupaeT okoio 70 000 yenosexk.
[To cratucTuyeckuM JaHHBIM, 3a00JieBaHME OCLIEHCTBOM DPETHMCTPUPYETCS B CTpaHe €XErojHo.
Bupyc pacnpocTtpaneH npeuMyIecTBEHHO Cpeid JOMAITHUX KUBOTHBIX U 0€3I0MHBIX COOaK.

AzepOaiikan pacrionoskeH Ha FOxHom KaBkasze, B permoHe reonojuTHYECKOro 3HAUYEHUS,
pacnonokeHHOM Ha cTbhike EBpombl u Asumn. Takoe reorpaguueckoe MOJIOKEHUE AETAeT 3TOT
PETHOH IIEHTPAJIBHBIM JUIS SMHIEMHOJIOIMYECKUX HCCIeTOBaHUNH M OOpHOBI ¢ TpaHCTPaHUYHBIMU
MH(EKIMOHHBIMU 3200JIEBaHUSAMH, TAKUMH KaK OCILIEHCTBO.

[lens DpPOBENECHHBIX HCCIEJOBAHMM - HM3YYEHHE PETMOHOB PACIpPOCTPaHEHMsI BHUpYca
6emencta B 2016-2017 rr., BuAa 3apaX€HHBIX >KUBOTHBIX M JIaDOpaTOPHOW TUArHOCTHKH. B
pesynbrare B 2016-2017 romax 30HONH HaMOOJBIIErO PAacHpOCTpaHEHHs BHUpYycCa B CTpaHe CTalU
3ararana-llleku u baky. OCHOBHOE€ NTpPEUMYIIECTBO B JIA0OPATOPHOW JHMATHOCTUKE OTIACTCSA
MOJIMMEPA3HON LIETTHON PEaKIUU. DTOT METOJ UCIIOJIb3YETCS Ul PAHHETO BBISABIICHUS M CUUTAETCS
MOJITBEP K IAOLIUM.

KuaroueBbie ciaoBa: bewencmeso, Azepoaiioxcawn, ouaeu, I[P (nonumepasnas yenuas
peaxyust), upyc.

76 JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838



V.J.Abbasov

G

UDC: 619:616981.51
ORCID: 0000-0003-3438-2230 (Abbasov)
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Bovine diarrhea is of multifactorial origin, causing heavy mortality risk and having a
negative impact on animal welfare along with high economic loss in animal husbandry.
Coronoviruses are one of the main enteropathogenic viruses of humans and newborn calves. A
review of the available data indicates that further research is needed to understand the underlying
pathogenesis mechanisms of BCoV respiratory and intestinal diseases, as well as the variables and
interactions between the virus, host, and environmental factors that can exacerbate the disease or
lead to increased spread and transmission. Further extensive research is needed to determine the
correlates and attributes of immune defense needed to develop effective vaccines/regimens that can
prevent severe disease and limit the spread of the virus.

Keywords: coronavirus, RNA (ribonucleic acid), epidemiology, genome

DOI: 10.59849/2409-4838.2023.3.77

INTRODUCTION

Viral diseases occur as a result of the pathogen entering the body of an animal. The
interaction of a virus with an animal organism is a biological process. The genus Coronovirus
belongs to little-studied viruses and was separated into an independent group in 1968 [1-4]. The
modern classification of coronaviruses is presented in the following form:

Coronaviruses (CoV) belong to the Coronavirinae subfamily of the Coronaviridae family,
phylum Nidovirales. CoVs are currently classified into four genera: alphacoronaviruses,
betacoronaviruses, gammacoronaviruses, and deltacoronaviruses, while alphacoronaviruses and
betacoronaviruses are mammalian CoVs and members of the other two genera cause disease in all
birds [14, 16].

Despite differences in natural hosts, coronovirus virions share many common biological
features in their morphological structure. Five main features determine the belonging of the virus to
the genus of coronoviruses. The average size of the virion is 80-160 nm, the presence of RNA,
membranes with lipids, the peculiar morphology of virions and the reproduction of viruses in the
cytoplasmic vesicles of the cell.

MAIN PART

The genomic RNA of coronoviruses is a single-stranded linear "plus" RNA molecule with a
molecular weight of 5.5-8.1 mD and a sedimentation coefficient of 48-70 S. Of great
epidemiological importance are the infectious bronchitis virus of birds, infectious gastroenteritis of
pigs, hemagglutinating encephalomyelitis of pigs and coronovirus of large horned animals. Mouse
hepatitis viruses are known to be coronoviruses. The main way for the introduction of
coronoviruses from an infected cell is its lysis. There is an antigenic relationship between human
coronoviruses and murine hepatitis virus [9, 10, 19].
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bovine/US/OH-440-TC/1996
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Fig. 1. Phylogenetic analysis of the complete genomes of enteric and respiratory BCoVs from wild
ruminants and bovine CoVs (source: https://doi.org/10.3390/v12020183)

The phylogenetic tree of the hemagglutinin esterase protein (HE), glycoprotein (S),
nucleocapsid protein (N), and ORF1 genes in Figure 1 revealed similar clusters throughout the
genome.

Determining how target genes can influence the disease process is important because
coronaviruses are increasingly spreading in livestock around the world, and can be helpful if the
disease process of other coronaviruses is not understood. A possible common mechanism of spread
between species may provide more data on the etiology of the disease and potential treatment
options in the future [24].

Table 1.
The gastric BCoV degree of positiveness in Different countries
Spread area by Countries Spreading speed (%)
years
2010-2019 Korea 5.6-58.2
Turkey 1
Australia 14
New Zealand 21.6
Algeria 20.73
Iran 7.2.
China 12.20-69
India 8.88-16
Thailand 12
2009 Canada 57-66
2000-2009 Ireland 22.9-60.7
Italy 9.6-65
Brazil 22-67

Table 1 shows the gastric BCoV degree of positiveness in different countries [24].
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It shows that, in 2000-2009, the gastric BCoV degree of positiveness in Italy and Ireland was
9.60-65.85% and 22.9-60.7%, respectively. From 2010 to 2019, a positive BCoV was detected for
the first time in Australia. In China, a positive BCoV rate has been detected for the first time since
2020. Other countries respectively as mentioned in table 1.

Seasonal changes are one of the most important and predictable systems affecting humans and
ecosystems. The spread of many pathogenic infections is seasonal, for example, respiratory diseases in
humans and rotaviruses in children are more common in winter [20, 21, 23]. In addition, nodular
dermatitis of large ruminants’ spreads depending on seasonal changes also [22]. Annual seasonal
fluctuations can cause changes in the susceptible organism and infection biology and lead to epidemics,
but other factors leading to seasonal epidemics should be considered [5, 6, 8]. The coronavirus pandemic,
which is a viral disease that the planet is facing in the modern period, has shown that in order to prevent
such diseases and stay prepared for the possible occurrence of such risks in the futures. Thus, just 5
months after the global pandemic caused by the SARS-CoV-2 virus in China at the end of 2019, millions
of people were symptomatically or asymptomatically infected with the virus, and 360,000 of them died
[18]. There for, it is very important to study viral diseases in depth and reduce biological threats.

Pathogenic viruses, spreading in the environment with different serotypes, change their own
serotypes, mutating and causing epizootics, epidemics and even pandemics. Along with humans,
coronaviruses are observed in diarrhea in animals, including calves. In the US, BCoV-WD is more
common in northern states [11, 13, 17].

According to statistics, 75-95% of infectious diarrhea in calves in Azerbaijan is caused by
Escherichia coli, Rotavirus, Coronavirus and Cryptosporidium, including rotovirus 27-36%,
coronavirus 20-26%.

Clinical signs

Coronoviruses that cause respiratory and intestinal diseases in farm animals and other
ruminants can be found in the respiratory tract and intestines of healthy farm animals [7]. BCoV is
excreted in faeces and nasal secretions and is associated with 3 different clinical syndromes in farm
animals [15]: calf (neonatal) diarrhea [12], winter dysentery characterized by hemorrhagic diarrhea
in adult animals [22, 23].

Preventive care

After an illness, calves develop immunity against coronavirus for up to a year. Colostral
immunity in newborn calves provides them with resistance to disease or prevents the disease from
becoming severe. For specific prophylaxis, live and inactivated vaccines are used. Calves are
vaccinated orally after birth, and cows are vaccinated parenterally to induce colostral immunity. In
addition, for oral-nasal administration, the coronavirus vaccine uses a multivalent that combines
type I, 11, and 11 viruses. Currently, an associated inactivated vaccine with aluminum hydroxide
against rotavirus, coronavirus and intestinal diarrhea of newborn calves has been developed. Timely
epizootological control and prevention of infection in healthy farms are the basis of preventive
measures. To do this, all new animals entering the farm are kept in quarantine, the calves are looked
after separately and they are not allowed to be kept together with older animals. In the maternity
ward, veterinary and sanitary rules are observed and regular disinfection is carried out. Other
preventive measures include epidemiological monitoring and biosecurity rules [1].

CONCLUSION

A review of the available data indicates that further research is needed to understand the
underlying pathogenesis mechanisms of BCoV respiratory and intestinal diseases, as well as the
variables and interactions between the virus, host, and environmental factors that can exacerbate the
disease or lead to increased spread and transmission. Further extensive research is needed to determine
the correlates and attributes of immune defense needed to develop effective vaccines/regimens that can
prevent severe disease and limit the spread of the virus. The lack of awareness of the mechanisms that
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regulate interspecies transmission of BCoV and identify a wide range of its hosts predetermines the
importance of studying this area. Finally, detailed studies are needed in wildlife waters (including wild
ruminants or other susceptible species) to better understand the similar bovine CoV ecology or the
threats such ecology poses to human or animal health.
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IRI MALLARIN KORONAVIRUSU: EPiZOOTIK VOZiYYOT, GENOMLARIN
STRUKTURU, KLINIKi OLAMOTLORI VO PROFILAKSIYA-ICMAL

V.C. Abbasov

Iri Buynuzlularin dihareasi multifaktorial monsoli olmaraq agir 6liim riski yaradir vo
heyvandarliqda yiiksok ekonomik zararls barabor heyvan rifahina moanfi tasir edir. Koronoviruslar
da bu gobildan olmagla insanlarin va yeni dogulmus buzovlarin asas enteropatogen viruslarindandir.
Malumatlarin icmali onu gostorir ki, BCoV-nun tonoffiis vo bagirsaq xastoliklorinin patogenezinin
asas mexanizmlarini vo xastaliyi siddatlondiran va ya yayilmasinin artmasina va otiiriilmasina sabab
ola bilan viral, ev sahibi vo otraf miihit amillori arasinda doyisonlori vo qarsiliqhi alagani anlamagq
ticiin olavo todgigatlara ehtiyac var.

Acar sozlar: koronavirus, RNT (ribonukiein tursusu), epidemiologiya, genom

KOPOHABUPYC KPYITHOI'O CKOTA: SIIM300TUYECKH CTATYC, CTPYKTYPA
I'EHOMA, KIMHUYECKHE CUMIITOMBI U ITPOPUJIAKTUKA-OB30P

B.Y. A0GacoB

Huapes kpynHozo poeamoco ckoma umeem MHO20PAKMOPHOE NPOUCXOIHCOEHUE, Bbl3blEAsL
8bICOKULL PUCK CMEPMHOCMU U OKA3bl8Ask He2amueHoe 6lusHue Ha O1a20Nonyuue HCUBOMHBIX, d
Makce GblCcoOKUe IKOHOMUUecKue nomepu 6 dcugomuogoocmee. Koponosupycel omnocamcs k
OCHOBHBIM IHMEPONAMOLEHHbIM BUPYCAM 4el08eKd U HOBOPONCOEHHbIX menam. Anaius OaHHbIX
HOKA3bl8Aem, Ymo HeooX00uMbl OaibHeluue UCCi1e008anuss 01 NOHUMAHUS OCHOBHBIX MEXAHU3MO8
namocene3za BCoV pecnupamopuvix u KuwieyHvlx 3a001e8anuli, a MaxKdice NEePeMeHHbIX U
83AUMOOCUCMBUL MENHCOY BUPYCOM, XO3AUHOM U (HAKMopamu OKpyxicarowel cpeosi, Komopbvie
Mo2ym ycyeyoums 3a601e6anue uiu npusecmu K y8eaudeHuio pacnpocmpanerus u nepeoayu.

KuaioueBsle ciioBa: koponasupyc, PHK (puboHykieunoeas Kucioma), SnUOeMU0I02Us, 2eHOM.
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To expand international cooperation in the field of biodiversity conservation, the Republic of
Azerbaijan acceded to the UN Convention on Biological Diversity in 2000. The National Strategy
and Action Plan for the implementation of the “National Strategy for the Protection and Sustainab-
le Use of Biological Diversity in the Republic of Azerbaijan for 2017-2020" are aimed at imple-
menting effective measures in this area and achieving concrete results. For this purpose, the bioe-
cology of Berberis L. species was studied to regulate the ecological balance. The main purpose of
the research is to learn the biological characteristics of flowering and fruiting of barberry species.
In the dry subtropical climate of Absheron, the age of the species barberry first flowering, the bio-
logical characteristics and duration of flowering, the shape and length of the inflorescence, the
number of flowers in an inflorescence, the shape, color, size of the fruit, etc. morphological features
were investigated.

The study of fruit and seed productivity in barberry species with food, medicinal and decora-
tive properties is of theoretical and practical importance [1, p. 196-222].

Keywords: inflorescence, cluster, fertilization, productivity.

DOI: 10.59849/2409-4838.2023.3.82

INTRODUCTION

Global warming, declining biodiversity, and food shortages are major concerns for the whole
world. Plants play an important role in solving these problems. The species belonging to the genus
Berberis L. have been selected as the object of study due to their great industrial and practical im-
portance.

Many researchers have studied the biological characteristics of flowering and fruiting. Accor-
ding to these authors, the beginning of the flowering and fruiting phase of plants is a transition mo-
ment in their lives [2, p. 3-170], [5, p. 39-44], [6, p. 64]. Studies on the biological characteristics of
flowering and fruiting in the species of barberry grown in Absheron conditions and used as a rese-
arch object will be important in mastering the biological characteristics of plants. Because there is
very little literature information about the flowering and fruiting characteristics of these plants in
Absheron conditions. Taking into account the importance of the mentioned biological characteris-
tics, the age of the first flowering, the biological characteristics and duration of flowering, the shape
and length of the inflorescence, the number of flowers in one inflorescence, the shape, color, size of
the fruit, etc. morphological signs were investigated.

MATERIAL AND METHODS

Nine species of the Berberis L. genus belong to the Berberidaceae Juss. the family was used
as the study objects: Berberis vulgaris L. L. (Common barberry), Berberis iberica Stev & Fisch. Ex
DC. (Georgian barberry), B. densifolia Rusby. (Densifolia barberry), B.amurensis Rupr. (Amur Bar-
berry), B.levis L. (Levis barberry), B.thunbergii DC. (Japanese barberry), B.julianae C.K.Schneid

82 JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838


mailto:Salahova.elnara@bk.ru
https://doi.org/10.59849/2409-4838.2023.3.82

E.X.Salahova
K>
(Chinese barberry), B.koreana Palib. (Korean barberry), B.heteropoda Schrenk.(Hetrepoda bar-
berry).

Grain vyield during the study was calculated according to the method of 1.V. Vaynaqy [3,
¢.826-830]. Morphological traits of fruits and seeds were studied by the method of I.A. Ivanov and
N.M. Dudik [4, c. 43-54]. Mathematical calculations on the size of barberry fruits and seeds were
performed on a personal computer using Microsoft Excel [5, p. 12-14].

RESULTS AND DISCUSSION

The first flowering age of barberry species in Absheron conditions is given in Table 1. As is
well known, species of barberry begin to bloom in the 5th year. The flower group is formed at the
end of the branches of the current year. Young twigs grow strongly, grow to a length of 15-30 cm,
and a cluster of flowers is formed on them.

During the research, the morphological features of flowers and flower clusters in species of
barberry were studied. The results of the study are given in Table 1.

Flower clusters of different shapes were observed on the species we studied: sparse, simple
cluster (Berberis vulgaris, B.amurensis), sparse, swinging cluster (B.iberica, B.koreana), dense,
swinging cluster (B.densifolia), cluster adjacent to the leaf axils (B.levis, B.julianae), rare or sparse
clusters (B.thunbergii), pile cluster with different stalks (B.heteropoda) (Figure 1). The length of the
flower cluster varies from 3 to 10 cm depending on the species. Thus, the longest cluster of flowers
is Berberis heteropoda Schrenk. (4-10 cm), the shortest cluster is B.iberica Stev & Fisch. Ex DC.
(3-6 cm). Berberis levis Franch. and B.julianae C.K.Schneid flowers bloom in a ball from 1 point
on the leaf axil. This type of flower group has not been recorded in other barberry species we have
studied. In other species, the length of the inflorescence varies from 4 to 9 cm. In a cluster of flo-
wers, the flowers are arranged in a ball and individually. The number of flowers in a cluster is the
highest in Berberis densifolia Rusby (13-20) and the lowest in B. koreana Palib (8-10). The length
of the flower stalk is different in the cluster.

The longest flower stalk is Berberis heteropoda Schrenk. (0.5-1.5 cm), the shortest flower
stalk is B. koreana Palib. (0.5-0.7 cm). The diameter of the flower crown varies from 0.5 to 1.5 cm,
the length of the petals from 0.4 to 0.9 cm, and the width from 0.2 to 0.6 cm. The stamens are 6,
0.2-0.5 cm long. The ovary consists of 1-4 ovaries.

The color and shape, size, and weight of the fruit of species of Berberis L. are of particular
importance. Observations and calculations were made in this direction and the results obtained are
given in Table 2.

As can be seen from the table, the color of the fruit varies from crimson to purple or bright
black (Figure 2). Berberis densifolia Rusby. species are red, B. vulgaris L. and B. iberica Stev &
Fisch. ex DC. in species are scarlet. B. julianae C.K. Schneid and B. heteropoda Schrenk fruits
change color from purple to black. B. amurensis Rupr. and B. levis L. the shape of the fruit is simi-
lar and elliptical.

As can be seen from the table, the morphological characteristics of the fruit differ from the
biometric indicators of the species we studied. The length of the fruit varies from 0.5 to 1.2 cm de-
pending on the species. The fruits are divided into 3 groups according to size and weight:

Group I: large fruits - Berberis vulgaris L., B. thunbergii DC., B. amurensis Rupr. and B. den-
sifolia Rusby. types;

Group Il: medium-sized fruits - Berberis julianae C.K.Schneid, B. iberica Stev & Fisch. Ex
DC., B.heteropoda Schrenk. and B. koreana Palib species;

Group I11: small fruits Berberis levis Franch. kind of.

The weight of 100 fruits of barberry species varies from 6.5 grams (Berberis iberica Stev &
Fisch. Ex DC.) to 10.0 grams (B. thunbergii DC.).
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The study found that a certain percentage of the flowers in the flower clusters of each species
are pollinated and bear fruit as a result of the fertilization process. Thus, this indicator is B. vulgaris
L., B. densifolia Rusby. 77-80% in B. julianae C.K. Schneid species, B. iberica Stev &

Table 1.

Morphological features of flowers and flower clusters of Berberis L. Species

A cluster of flowers Flower
Numb ITheh The The The
Species Lenah urr:c e efngr;[ . length width | length
Types engnt, 0 of the | Diameter, of the of the of the
cm flowers, | flower cm
petal, petal, | stamen,
pcs stalk,
cm mm mm
cm
Berberis sparse,
vulgaris L. simple 6-9 12-18 0,8-1,2 0,8-1,0 0,5-0,7 | 0,405 | 0,3-0,4
cluster
B. iberica Stev | sparse,
& Fisch. Ex swinging 3-6 8-12 0,6-0,8 0,8-1,0 0,5-0,6 | 0,4-05 | 0,2-0,3
DC cluster
B.densifolia dense,
Rusby swinging 6-8 13-20 0,5-1,0 0,8-1,2 0,5-0,7 | 0,4-0,5 | 0,3-0,4
cluster
B.amurensis sparse,
Rupr. simple 6-8 10-15 | 0,8-1,2 1,0-1,1 | 0,508 | 0,4-05 | 0,3-0,5
cluster
B. levis Franch. | cluster
adjacent ; 1317 | 0,810 | 09-1,0 | 0,6-0,9 | 0,406 | 0,3-0,5
to the leaf
axils
B.thunbergii rare or
DC. sparse 5-8 8-12 1,0-1,2 1,0-1,2 0,4-0,7 | 0,4-0,6 | 0,2-0,3
clusters
B.julianae C.K. | cluster
Schneid adjacent . 14-18 | 0,7-08 | 0810 | 0508 | 04-06 | 0,3-05
to the leaf
axils
B. koreana sparse,
Palib. swinging 4-6 8-10 0,5-0,7 0,9-1,0 0,4-0,5 | 0,3-0,4 | 0,3-0,5
cluster
B.heteropoda pile
Schrenk. cluster
with 4-10 15-18 0,5-1,5 0,8-1,0 0,4-06 | 0,2-0,4 | 0,2-0,4
different
stalks
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3. 4.
Fig. 1. Appearance of flowers of 1-Berberis thunbergii DC., 2-B.amurensis Rupr.,
3-B. julianae C.K.Schneid, 4-B.vulgaris L.
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Fig. 2. The fruits of the species of 1- Berberis julianae C.K. Schneid, 2- B. heteropoda Schrenk,
3- B. densifolia Rusby., 4- B. vulgaris L.

Fisch. Ex DC., B.thunbergii DC. and B. heteropoda Schrenk. 64-70% of species, B. koreana
Palib., B. amurensis Rupr. and B. levis Franch. species was 55-63%. 1-2 seeds were found in 60-
72% of fruits of the studied species, and 3 seeds were found in 28-40% (per 100 fruits).

The number of seeds in a fruit depends directly on the size of the fruit, as the number of seeds
in large fruits is greater than in small fruits [Figure 3]. The ripening period of fruits is not the same
as in the flowering stage of barberry species. However, this biological process does not prevent the
fruits from being harvested at the same time, and the ripe fruits remain in the bush for a long time.
Fruits remain on the plant until the end of December.

When studying the seed productivity of the species we studied, was evaluated with 2-3 points,
referring to the 3-point scale adopted by V.G. Kapper for shrubs [ 7, p. 12-14].

Thus, no species corresponding to the low-yielding (1-point) group were observed [Table 3].
The species of barberry we studied were divided into the following groups according to the
methodology for seed yield:

1. 2 points - average productive species - Berberis levis and B. heteropoda. The productivity
of these species is estimated to be 30-40%. Fruit clusters on the plant are sparse.

2. 3 points - good productive species- Berberis vulgaris L., B. thunbergii DC., B.amurensis
Rupr., B.densifolia Rushy, B. julianae C.K. Schneid, B. iberica Stev & Fisch. Ex DC., B. koreana
Palib. In these species, fruit clusters cover 60-80% of the plant. The fruit covers more than half of
the shrub.

The productivity of the studied species was determined by the "average model tree" method
per plant per unit mass. For this purpose, the selected mass of 5 medium-sized bunches of fruits of
each species was calculated (from 6-year-old plants). Based on the productivity of the model tree,
the mass of fruit collected from a single branch and a corresponding plant in the studied species was
calculated. The number of branches for each species, the weight of the fruit, and the number of
branches in the bush were calculated for the area of 1m? cultivated under favorable conditions and
the productivity of 1 bush was determined (Table 4).
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Table 2.
Comparative study of fruits in Berberis L. species
_ Fruit 100 fruit | 100 seed
Species Lenght mass mass
color shape om (average), g (ave;age),
Berberis vulgaris L. scarlet Oblong 0,8-1,1 8,5 2,55
B. iberica Stev & scarlet oblong 0,7-1,0 6,5 2,0
Fisch. Ex DC cylindrical
B. densifolia Rushy red ovoid or 0,8-0,9 7,5 2,25
oblong
B. amurensis Rupr. bright red Elliptical 0,9-1,1 8,5 2,55
B. levis Franch. violet Elliptical 0,5-0,7 7,5 2,25
B. thunbergii DC. Dark red Longish 0,9-1,2 10,0 3,0
B. julianae C.K. bluish black | Ovarid 0,7-0,9 8,5 2,55
Schneid
B. koreana Palib. bright red oblong-ovoid | 0,8-1,0 7,5 2,25
B. heteropoda bluish or Spherical 0,8-1,0 75 2,25
Schrenk. bright black
Table 3.
Productivity of Berberis L. species
Ne Species Productivity (points)
1 2 3
1. | Berberis vulgaris L. +
2. | B.iberica Stev & Fisch. Ex DC. +
3. | B. densifolia Rusby. +
4. | B. amurensis Rupr. +
5. | B. levis Franch. +
6. | B. thunbergii DC. +
7. | B. julianae C.K. Schneid +
8. | B. koreana Palib.
9. | B. heteropoda Schrenk. +
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Table 4.
Productivity of 1 bush of barberry species (in 6-year period)
Quantity
Number | Weight of O];:]nilt Productivity
Ne Species of fruit of 1 shrub
i branch, i
branches | (in grams) (in (in grams)
numbers)
1. | Berberis vulgaris L. 40 0,085 60 204
2. | B.iberica Stev & Fisch.
Ex DC. 39 0,065 58 147
3. | B. densifolia Rusby. 39 0,075 62 181
4. | B. amurensis Rupr. 37 0,085 54 170
5. | B. levis Franch. 35 0,075 50 131
6. | B. thunbergii DC. 40 0,1 60 240
7. | B. julianae C.K.Schneid 32 0,085 60 163
8. | B. koreana Palib. 36 0,075 56 151
9. | B. heteropoda Schrenk. 32 0,075 50 120

In 6-year-old barberry species, the average fruit yield per shrub was 120-240 grams of middle-
aged B. vulgaris L., B. thunbergii DC., and B. densifolia Rushy. It is possible to collect up to 1 kg of
fruit from the bushes. In barberry species, the fruits are formed on last year's branches. Young branches
give a growth of 15-30 cm in height, depending on the species, and the next year fruits are formed on it.
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Fig. 3. The seeds of the species of 1- Berberis julianae C.K. Schneid, 2- B. koreana Palib., 3- B.
amurensis Rupr., 4-B. densifolia Rusby
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CONCLUSION

Flower clusters of different shapes were observed on the species we studied: sparse, simple
cluster (Berberis vulgaris L., B.amurensis Rupr.), sparse, swinging cluster (Berberis iberica Stev &
Fisch. Ex DC., B.koreana Palib.), dense, swinging cluster (B.densifolia Rusby.), cluster adjacent to
the leaf axils (B.levis L., B.julianae C.K.Schneid), rare or sparse clusters (B.thunbergii DC.), pile
cluster with different stalks (B.heteropoda Schrenk.).Seed productivity of the studied species
received 2-3 points on a 3-point scale of V.G. Kapper for shrubs. Thus, no species corresponding to
the low-yielding (1-point) group were observed. 2 points - average productive species - Berberis
levis and B. heteropoda. The productivity of these species is estimated to be 30-40%. Fruit clusters
on the plant are sparse. 3 points - good productive species- Berberis vulgaris L., B. thunbergii DC.,
B.amurensis Rupr., B.densifolia Rusby, B. julianae C.K. Schneid, B. iberica Stev & Fisch. Ex DC.,
B. koreana Palib. In these species, fruit clusters cover 60-80% of the plant. The productivity of 1
bush was studied on the studied species. In 6-year-old barberry species, the average seed yield per
tree was 120-240 grams. From the middle age bushes of B. vulgaris L., B. thunbergii DC., B.
densifolia Rusby. up to 1 kg of fruits can be harvested. The seed mass was 30% of the total fruit
mass (average). Seed mass varied from 6.5 g to 10.0 g for the species studied. The mass of 100
seeds was higher in Berberis thunbergii DC. and less in Berberis iberica Stev & Fisch. Ex DC. The
number of fruits containing 1-2 seeds was higher than those containing 2-3 seeds. Thus, the number
of seeds in large fruits exceeds the number of seeds in small fruits.
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ABSERON YARIMADASINA INTRODUKSiYA OLUNMUS BERBERIS L.
NOVLORINDO CiCOKLOMO VO MOHSULDARLIQ

E.X. Salahova

Biomiixtalifliyin gorunmasi sahasinds beynolxalg amokdasligi genislondirmak {igiin Azarbay-
can Respublikas1 2000-ci ildo BMT-nin Bioloji Miixtaliflik Konvensiyasina gosulmusdur. “Azor-
baycan Respublikasinda bioloji miixtalifliyin miihafizasi vo davaml: istifadasine dair 2017-2020-ci
illor ticin Milli Strategiya”nin icrasina dair Milli Strategiya vo Foaliyyat Plan1 bu sahado somorali
tadbirlorin hayata kegirilmasina vo konkret naticalorin alds olunmasina yonalib. Bu magsadls ekolo-
ji tarazlig1 tonzimlomak tigtin Berberis L. novlarinin bioekologiyasi todqiq edilmisdir. Abseron so-
raitinds becarilon vo todgigat obyekti kimi istifado olunan zirinc névlarinds gigokloma vo meyve-
vermonin bioloji xiisusiyyatlorina dair todgigatlarin bitkilorin bioloji xiisusiyystlorinin manimsanil-
moasinda shamiyyat kasb edacok. Ciinki bu bitkilorin Abseron soraitinds gigokloma va meyvaverma
xususiyyatlorina dair adabiyyat malumati gox azdir. Qeyd edilon bioloji xiisusiyyatlorin shamiyyati-
ni nazoro alarag, quru subtropik iglima malik Abseron soraitinds todqiq etdiyimiz zirinc névlorinds
ilk ¢igokloma yasi, ¢igoklomanin bioloji xiisusiyyati vo davametmo miiddati, ¢i¢ok salximimin for-
masi, uzunlugu, bir ¢igok salximidaki ¢igaklarin sayi, meyvanin formasi, rangi, 6l¢iilori va s.mor-
foloji olamatlor arasdirilmisdir. Qida, dorman vo dekorativ xiisusiyyatlors malik olan zirinc novlo-
rinde meyva vo toxum mohsuldarliginin yranilmasi nazori vo praktiki shomiyysto malikdir.

Acar sozlar: ¢icoklonma, salxim, mayalanma, mahsuldarhq

HOBETEHHUE U ITPOAYKTUBHOCTb BU/10B BERBERIS L.,
UHTPOJIU3NPOBAHHBIX HA ABIIEPOHCKHH OJYOCTPOB

9.X. CajaxoBa

Jns  pacmmpeHuss MeXIyHapOJHOTO COTpyIHHYEeCTBA B 00JacTH coxpaHeHus: Owuopa-
3HOOOpasusa AsepOaiimxanckas Pecnybmuka mnpucoenununace k KoumBennmn OOH o
ouonornueckoMm paznooOpaszuu B 2000 romy. HamumonanpHasi crpaTerust W IUIaH JEWCTBUM TIO
peanuzanuu «HannoHansHOM cTpaTeruy OXpaHbl U YCTOWYMBOTO UCIIOIB30BAaHUS OMOIOTHYECKOTO
pa3zHooOpasust B Azepbaiixanckoil Peciyonuku Ha 2017-2020 roasl» HaleleHbl Ha pealu3alnio
JIEMCTBEHHBIX Mep B 3TOM cdepe U JTOCTHKEHUE KOHKPETHBIX pe3ynbraToB. C 3TOH Lenbio Obuia
u3ydeHa Ouoskosiorus BuaoB Berberis L. mist perynmupoBanust sxosioruueckoro 6ananca. OCHOBHOM
[EeNbI0  HMCCIEeOBAaHUN  SIBIIIETCS H3Yy4e€HHUE OHOJOTMYECKHMX OCOOCHHOCTEH IIBETEHUS U
MJI0/IOHOIICHUST BUAOB OapOapuca. B ycrmoBusx cyxoro cyOTpomuveckoro kimmara AOIriepoHa
BO3pPACT MEPBOTO [[BETEHUs BHUa OapOapuca, OMOIOrHYECKHe 0COOEHHOCTH U MPOJOIKUTENIEHOCTh
IIBETCHUSI, (bopMa 1 JINHA COLBETHA, KOJINYCCTBO IIBETKOB B COIIBETHH, @opMa, OKpacCKa, BEJIMYnHa
IUIOJIOB, M Jp. ObUIM HCCIeNoBaHbl Mopdosornyeckre Mmpu3Haku. V3yueHue Mo 0BO-CeMEHHOU
IPOAYKTUBHOCTH Yy BHJIOB OapOapuca ¢ MUILEBBIMH, JEUeOHBIMU U JEKOPATUBHBIMH CBOICTBaMH
UMEET TEOPETUUECKOE U MPAKTUUYECKOE 3HAUCHHE .

KawueBble cioBa: coygemue, 2po30b, On1000mseopete, npoOYKmMueHOCMb
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The Azerbaijan Democratic Republic (ADR) was the first democratic, secular and the first
parliamentary republic in the entire Muslim world that existed from May 1918 to April 1920. After
the invasion of Tsardom of Russia, Azerbaijani people regained their independence with big hards-
hips and martyrs' blood. The founders of the ADR felt foreign danger from the first day, therefore
they tried to bring the problems to the attention of the world states and the public. As we know, the
delegation, sent to participate in the peace conference in Paris has faced great difficulties in obtai-
ning visas, which, at the same time, hinder the recognition of the ADR as a subject of the internatio-
nal community. The article provides information about the situation during the Paris Peace Confe-
rence, the historical conditions of that period, the decisions made at the conference, as well as the
foreign policy of the Azerbaijan Democratic Republic and its future aspirations.

Keywords: Deligation, Topchubashov, independent, government, de-facto
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INTRODUCTION

It is known that Northern Azerbaijan, which came under Russian influence through the Gulis-
tan and Turkmenchay treaties, was in a colonial situation until the February Revolution of 1917.
With the dissolution of the Tsarist Empire, new political conditions emerged in the Caucasus. Initi-
ally, South Caucasus was administered by the Transcaucasian Commissariat and later by the Seim.
However, the Seim was unable to defend the rights and equality of all nations within it, leading to
its dissolution. As a result, independent states were established in Georgia and Armenia on May 26,
and in Azerbaijan on May 28, 1918. The National Council that declared the independence of the
Azerbaijan Democratic Republic (ADR) consisted of 12 ministers. ADR emerged under extremely
complex conditions, with Baku city being temporarily under the control of the Centrocaspian Dicta-
torship created by the British. Additionally, in Baku and the regions, Armenians massacred thou-
sands of people on March 31, 1918. The first task of the government, which liberated Baku with the
assistance of the Caucasian Islamic Army on September 15, 1918, would be to introduce itself on
the political arena.

MAIN PART

The territory of ADR was 94,137.38 square kilometers. The Northern border of Azerbaijan
starts from the spot where the river Tcholock throws itself into the Black Sea. Beginning 20 km. so-
uth from Bouinakh station the border is formed by the Caspian Sea and extends as far as the town of
Astara (Caucasus) near the old Russia-Iran border. From Astara, this border confines with Persia as
far as the point of intersection of the old borders of Russia, Iran, and Turkey; afterwards it follows
the former Russia-Turkey border as far as cape Kop-Mour on the Black Sea. From cape Kop-Mour
as far as the mouth of the Tcholokh the western border of Azerbaijan follows the shore of the Black
Sea. Finally, it descends towards the south-west passing successively on the mountains Shakh-Al-
ham, Shakh-Takhte, Lialvar, Ledjan and reaches the summit of Mount Aglagan which is the frontier
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between the two states: Azerbaijan and Armenia [5, p. 81-82]. The ADR was established after the
collapse of the Russian Empire. Its founders were primarily Azerbaijani intellectuals, political acti-
vists, and members of the Azerbaijani National Council. The Council declared Azerbaijan's inde-
pendence on May 28, 1918, and established the ADR. The ADR was characterized by its commit-
ment to democratic values, human rights, and secularism. It had a parliament that was elected thro-
ugh a system of proportional representation, a constitution that guaranteed individual liberties, and a
legal system that was based on Western models. During its brief existence, the ADR faced signifi-
cant challenges, including territorial disputes with neighboring countries, ethnic tensions, and eco-
nomic instability. Despite these challenges, the ADR achieved some notable accomplishments. It
established diplomatic relations with other countries, including the Ottoman Empire and the United
States. It also played a key role in the development of the oil industry in Azerbaijan, which became
a major source of revenue for the country. The Paris Peace Conference was a meeting of the Allied
powers that took place in Paris, capital of France, from January to June 1919. The conference was
held after the end of World War | and aimed to establish a new international order that would pre-
vent future wars [9, p. 6].

The new states might have settled the differences that led them to war with each other.
They might have held off General Denikin, the White Russian, because he had to deal with the
Bolsheviks as well. What they could not withstand was the combination of a determined Russi-
an assault from the north and a resurgent Turkey in the south. Even then, with some support
from outside, they might have had a hope. Of all the powers, Britain was best placed to provide
immediate aid [7, p. 559].

After the establishment of the Azerbaijan Democratic Republic (ADR), several issues qu-
estioned the existence of the state. These included questions about citizenship, where the bor-
ders would be drawn and defended, and how foreign policy would be determined with neighbo-
ring countries [8, p. 6].

Paris Peace Conference was held from 18 January 1919 to 21 January 1920. The aim of con-
ference was solving problems what were created after World War 1. It was involved with 32 count-
ries and nationalities. However, the biggest powers were France, Great Britain, USA, Japan and
Italy. They must decide to fate of countries what have lost war during World War 1 like Ottoman
Empire and Germany. The "Big Four" were French Prime Minister Georges Clemenceau, British
Prime Minister David Lloyd George, US President Woodrow Wilson and Italian Prime Minister
Vittorio Emanuele Orlando. The principal aim of the Conference was to create conditions favorable
to the progress of civilization on new lines [2, p. 104].

Like the newly created independent national states, the ADR had high hopes for the Paris Pea-
ce Conference for being recognized by the countries of the world, becoming an equal member of in-
ternational organizations, and ensuring the sovereignty and territorial integrity of the republic. The
first step of the new Azerbaijani government, which was established on December 26, 1918, was to
determine the composition and status of the delegation to be sent to the Paris Peace Conference on
December 28. On December 26, 1918, Fatali Khan Khoyski had offered speech to parliament: “This
independence does not mean that we should build a wall around Azerbaijan. We will endeavor to
establish relations with other nations. Our independence will be acknowledged and recognized at
the peace conference our voice will be heard on the world stage” [1, p. 287-288]. Alimardan Bey
Topchubashov, speaker of the Parliament of Azerbaijan, was appointed as the head of the delegati-
on to the peace conference, and Mammad Hasan Hajinski appointed his deputy. Members was of
the delegation: Akbar agha Sheykhulislamov, Ahmad bey Agaoglu, Jeyhun Hajibeyli, Mahammad
Maharramov, Miryagub Mirmehdiyev, Mahammad Zamanbayli. The delegation were provided with
diplomatic passports and left Baku on January 4, 1919. They arrived in Istanbul on January 20, after
serious meetings in Thilisi and Batumi. On January 22, A. Topchubashov held first meeting and di-
vided the works. At the meeting, the delegation included technical workers: Expert - Ali bey Hu-
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seynzade, secretaries - Sheffat Malikov and Alakbar bey Topchubashov, translators - A.Gafarov
(French language), G.Gafarova (English language), H.Mammadov (French and Turkish languages),
personal secretary -Rashid bey Topchubashov. Two members of the delegation - A.Huseynzadeh
and A.Agayev were arrested by the allies in Istanbul. Although it was possible to release A.Huseyn-
zadeh from prison, he was not granted a visa to go to Paris. A.Agayev was exiled to the island of
Malta [1, p. 287-288]. On December 21, 1918, the newspaper what is called “Azerbaijan” published
article what consisted of some critical questions: “What can we see in relation to Azerbaijan? Who
will support its interests in Paris? Who will create public opinion about Azerbaijan in Western
Europe?”. On December 28, 1918, Britain’s General Thomson declared his view about ADR: “I
declare that | recognise Azerbaijani Government what is under the presidency of Fatali Khan
Khoyski, as the only legal power within the limits of Azerbaijan” [4, p. 131]. The five great powers
(France, Britain, Italy, Japan and the United States) controlled the Conference. The "Big Four" were
French Prime Minister Georges Clemenceau, British Prime Minister David Lloyd George, US Pre-
sident Woodrow Wilson, and Italian Prime Minister Vittorio Emanuele Orlando. While the repre-
sentatives of ADR were still in Istanbul, representatives of Armenia and Iran performed territorial
claims what affect the interests of Azerbaijan. This situation encouraged Armenians and their cla-
ims against ADR. British attitude towards Azerbaijan was hopeful. In his conversation with British
representative Admiral Richard Webb, A.Topchubashov said: “Great Britain should be interested in
independent of Azerbaijan, our interests is reliable protection for you against the threat from the
north. Our geographical situation is the main reason for recognizing our state independence. Me and
many people in my country believe in that the interests of Great Britain and Azerbaijan completely
are same” [6, p. 170-206]. While the delegation of ADR was still in Istanbul, Paris Peace Conferen-
ce commenced on January 18, 1919. On March 6, Great Britain stated that it did not object to Azer-
baijan and others being in Paris. A.Topchubashov wrote: “Delegation was established for conferen-
ce. They understand their responsibilities and they wanted to get to conference in time. Unfortuna-
tely, they have been waiting in Constantinople for visas for more than a month” [6, p. 170-206].
Admiral Web promised to help to the representatives of ADR to go to the Paris Peace Conference.
On 21 March, A.Topchubashov prepared letter with M.Maharramov's signature and sent it to Paris.
It was shown: “Azerbaijan declared its independence on May 28, 1918. Capital is Baku, population
is four million and area is about 100,000 square kilometers. Azerbaijani representatives came to Is-
tanbul on January 20 and they are waiting permission for visa. Representatives of Georgia and
North Caucasian people already protect the interests of their country. But the economic, territorial,
border issues cannot be resolved without the participation of Azerbaijan. Azerbaijanis hope that pre-
sident Wilson will hear their voices” [6, p. 170-206]. At the same time, a copy of the application
sent to the government of the United States, England, France and Italy. On March 27, Davis Heck,
the American commissioner in Istanbul, told that he will be pleased with coming of representatives
of ADR. The Azerbaijani delegation had to wait for a visa in Istanbul for 3 months to go to Paris.
Finally, on April 22, the representatives of Azerbaijan left Istanbul for Paris. They came from Rome
to Paris on May 7. Thus, delagation has spent more than three months in Istanbul. Thought challen-
ges it was the great success of Azerbaijani diplomacy [6, p. 170-206]. The demands put forward by
the Azerbaijan Democratic Republic (ADR) at the conference were printed in 2,000 copies in
French and 1,500 copies in English. A thousand copies of the English edition were sent to the Uni-
ted States. The main objective here was to ensure the recognition of the interests of the ADR by the
United States. Additionally, Topchibashov met with US citizens Walter Chandler and Max Robinov
in Paris and signed a cooperation agreement with them [8, p. 12].

You can see events in Paris from letters of Topchubashov: “After the long wait and suffering
we were able to leave Constantinople only on April 22. Until now, we have met with the representa-
tives of Poland, Georgia, Mountainous Republic, Armenia and Iran. We have created a joint com-
mission with the Caucasian Republics. We also sent an invitation to the Armenians; however, they
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are not joining us yet. The most essential day for us was 28 of May. We met president Woodrow
Wilson. The meeting made a good impression on everyone. The day of admission coincided with
the anniversary of the independence of ADR. President Wilson spoke briefly and told us in reply:

1. They do not want the world to be divided into small parts.

2. It would be better for us if we support the idea of creating a federation in the Caucasus.

3. This Confederation could be under the auspices of any state under the mandate of the
League of Nations.

4. Our issue cannot be resolved before the Russian issue.

The reception ended with my presentation of a small written report. In that report we have
declared that we are ready to join League of Nations. We also informed that it is impossible to re-
cognize Kolchak's rule in this area [9, p. 15-17].

President Woodrow Wilson met 1600 community leaders in San Francisco, on September 18,
1919. He recalled his experiences about delegation of ADR: “One day | met interesting group of
gentlemen who came from Azerbaijan. | was talking to man who had very respective ideas about li-
berty and justice”. This day was May 28, 1919. On the first anniversary of Azerbaijan's independen-
ce - May 28, 1919, the President of the United States, Woodrow Wilson, had received the delegati-
on, there were Alimardan Topchubashov, his translator Heydar bey Mammad and President Wood-
row Wilson. Topchubashov realized the strange situation and said: “We must work more intensively
and productively and to be ready to have challenges and reversals of fortune. We just need to allo-
cate our strength appropriately so that each person stands in his own place and believes in his po-
wer” [4, p. 29].

During this period, Topchubasov met with Georgian and Armenian leaders, also met with rep-
resentatives from Italy and Ukraine. Prime Minister Lloyd George said: “General Denikin says that
Georgia is the part of Russia. However, Azerbaijan and Dagestan do not accept this. They are figh-
ting for their independence. It is straight forward, that if they attack to the Bolsheviks, we should
supply them with army and guarantee to their independence” [4, p. 29].

During the meeting with Woodrow Wilson on May 28, six requirements was requested by
ADR: 1. Azerbaijan’s independence shall be recognized; 2. Wilson’s principles shall also be valid
for Azerbaijan; 3. Azerbaijani Delegation shall be represented in negotiations at the Peace Confe-
rence; 4. Azerbaijan Democratic Republic shall be admitted to membership in the League of Nati-
ons; 5. Diplomatic relations shall be established between Azerbaijan Democratic Republic and
USA; 6. To establish diplomatic relations between the United States and the Republic of Azerbai-
jan. If these demands are accepted by the United States, A.Topchubashov guaranteed that he would
gradually pay part of the past debts of Tsarist Russia. Topchubashov did not come away empty han-
ded from meeting with Woodrow Wilson, Wilson agreed that he will increase relationship with
Caucasus. Lloyd George believed that Red Army is so dangerous for Europe, the reason to recogni-
se the de facto independence of ADR is really urgent [6, p. 221].

During waiting time, Topchubashov didn’t want to waste time and tried publish documents in
different languages. We must say that, Lucien Bouvat who was the French orientalist help to dele-
gation to publish and translate documents. A.Topchubashov, A.Aghayev and J.Hajibayli published
“Memorandum on the Azerbaijan Democratic Republic to the Paris Peace Conference” in English
and French [10, p. 65].

One of the important issues facing the Azerbaijani delegation was the struggle against the
"Great Armenia" claims of the Armenians. Armenians considered themselves "Small allies of big
allies” and dreamed of creating "Greater Armenia™ from the Mediterranean Sea to the Black Sea,
from the Black Sea to the Caspian Sea. They claimed not only 6 provinces of Anatolia, but also Ci-
licia and even a part of South Azerbaijan. [1, p. 289].

By the way, Christian Georgia and Armenia, and Moslem Azerbaijan the three states collecti-
vely called Transcaucasia were now independent. Germany urgently needed the agricultural and mi-

JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838 95



HUMANITARIAN SCIENCES

<>

neral wealth and the railroad system of Georgia, and even more so, the oil wells of Azerbaijan, to
sustain her war effort. [3, p. 354].

On January 12, 1920, British statesman George Nathaniel Curzon proposed to the Council to
recognize the independence of Azerbaijan and Georgia [11, p. 92].

In January 1920, the realization of the Bolshevik threat in the Caucasus made the Europe seri-
ously think. Recognition of Azerbaijan's independence has become an urgent task. For this purpose,
a session of the Supreme Council of the Paris Peace Conference was called on January 10. At the
meeting of the Supreme Council of Versailles on January 11, at the suggestion of British Foreign
Minister J.Curzon, the Supreme Council de facto recognized the independence of Azerbaijan. On
January 15, Azerbaijani representatives were invited to the French Ministry of Foreign Affairs.
With the participation of British representative Philip Kerr and Italian representative Marquis de la
Torreta, the secretary general of the ministry Jules Cambon, presented the official decision on the
de-facto recognition of Azerbaijan by the Paris Peace Conference to A.Topchubaahov. On January
17, a meeting of military experts was held in "Klaric" hotel with the participation of Azerbaijani
representatives and chaired by field marshal H.Wilson. The council had to prepare proposals for the
meeting of the heads of state on January 19. On January 19, Lloyd George, Clemenceau, Nitti,
Cambon, Curzon, Churchill, Foch, Beatty, Wilson and other well-known statesmen and the delega-
tion of Azerbaijan participated in the meeting of the Supreme Council. While Foch, H.Wilson,
W.Churchill, J.Clemenceau insisted on sending an army to the South Caucasus, the prime ministers
of Great Britain and Italy, LIoyd George and Nitti, considered it necessary to provide only military
ammunition. At the January 19, in meeting, a four-point decision on the Caucasus issue was adop-
ted: 1) Armenia and Dagestan should be de facto recognized; 2) The allied states do not have the
opportunity to send troops to the South Caucasus Republics; 3) The allies will provide assistance to
the South Caucasus Republics by sending weapons, ammunition and food; 4) Marshal Foch and Fi-
eld Marshal Wilson were asked to look into the specifics of the military ammunition to be sent to
the South Caucasus Republics and how it would be delivered [1, p. 290-291].

The representative of Great Britain in the Caucasus, O.Wardrop, informed the Azerbaijani
Government about the de-facto recognition of Azerbaijan's independence. On January 11, 1920,
British Foreign Secretary Lord George, the Supreme Council of the Versailles Peace Conference
adopted a decision on the de-facto recognition of the Azerbaijan Democratic Republic. On January
14, 1920, a day before the official decision of the Paris Peace Conference was presented to A.Topc-
hubashov. Nasib bey Yusifbeyli, Prime Minister of the Republic of Azerbaijan, addressed the citi-
zens and informed them of the recognition. M.A.Rasulzade, the founder of the Azerbaijan Democ-
ratic Republic, concluded his speech with the following words: “The people of Azerbaijan have de-
monstrated their independence to the rest of the world. The flag, once raised, will never fall!”. As
soon as the telegram was sent from Thilisi on January 12, was received, an emergency meeting of
the government of Azerbaijan was called. On January 13, government information about this impor-
tant event was announced, and January 14 was announced as a holiday in all of Azerbaijan. A mili-
tary parade of the Azerbaijani army and a ceremonial meeting of the Parliament of the Azerbaijan
Democratic Republic were held in the capital. January 14 was declared as a National Holiday. On
January 14, Prime Minister Nasib Bey Yusifbeyli's address to "Citizens of Azerbaijan" was announ-
ced. The 12th issue of "Azerbaijan™ newspaper, dated January 24, 1920, published news and materi-
als related to the recognition of the Azerbaijan Democratic Republic in the international world, was
published under the name "Independent Azerbaijan” [1, p. 240-241].

Thus, the political recognition of the Azerbaijan Democratic Republic at the Paris Peace Con-
ference in January 1920, was the result of the successful diplomatic activity of the Azerbaijani dele-
gation, including A.Topchubashov, and the government of the Republic as a whole. Azerbaijan was
the first Turkic and Muslim republic recognized by the Supreme Council of Versailles [1, p. 290].
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The delegation achieved its main task: “The will of the people of Azerbaijan and the existence
of the state of Azerbaijan could bring to worlds attention. If the Republic of Azerbaijan did not ac-
hieve its international recognition, the creation of socialist Azerbaijan would also be under great qu-
estion. The financial power and moral qualities of our people, their moral wealth, love for hard
work, respect for rules and principles of statehood is a good guarantee for existence of Azerbaijan
as a free republic." - Azerbaijani delegation at the Paris Peace Conference concluded his "De-
mands™ with these words [5, p. 8-21]. Despite the Allies’ reluctance to allocate military aid to Azer-
baijan at the Paris Peace Conference, their de facto recognition of the ADR allowed some Western
countries such as Finland, Belgium, Holland and Switzerland to open consulates in Baku. Similarly,
Iran recognized Azerbaijan as a government on March 20, 1920, in accordance with a friendship ag-
reement signed between the two countries, and in the following days, Azerbaijan opened an em-
bassy in Tehran, a consulate general in Tabriz and vice-consulates in Enzeli and Mashad. Prior to
the Russian invasion in April 1920, a decision was made to open diplomatic representations in Eng-
land, France, Italy, USA, Sweden, Poland, Lithuania, Finland, Ukraine, Romania, Germany, Russia,
Estonia and Latvia. Likewise, Georgia, Armenia, Iran, Belgium, Holland, Greece, Denmark, Italy,
France, Switzerland, Sweden, England, USA, Ukraine, Lithuania, Poland, and Finland had official
diplomatic missions in Baku at different levels. Furthermore, General Denikin officially recognized
Azerbaijan’s independence on February 7. Around the same time, the government of Japan announ-
ced that it was seeking to establish diplomatic relations with Azerbaijan. Moreover, the Pope based
in Rome delegated his representative to Baku [12, p. 71]. As we said, On January 11, 1920 Supreme
Council of the Paris Peace Conference had adopted a decision on recognition of Azerbaijan and Ge-
orgia as newly- independent states. The environment of Paris Peace Conference was being used not
only for the recognition of Azerbaijan's independence, but also for the establishment of democratic
and civilized state, meeting Western standards and democratic requirements. The efforts of the dele-
gation had ensured dissemination of objective information regarding Azerbaijan's historical past,
rich natural resources, character and scale of a century-long Russian occupation of Azerbaijan, ne-
ighborhood policy in the Caucasus. The delegation was struggling for independence and ideological
unity of not only of their country, but also of that of the entire Caucasus. Historian professor Jamil
Hesenli said: “Political recognition of the Republic of Azerbaijan at the Paris Peace Conference in
January 1920 must be regarded as an outcome of successful diplomatic activity of Azerbaijani dele-
gates headed by Topchubashov”. Azerbaijan had been de-facto recognized with the great efforts of
delegation. Azerbaijani delegation to the Paris Peace Conference was the first landing party of the
newly independent state dispatched to Europe. Therefore, one of the primary claims of the delegati-
on to the Peace Conference was the official recognition of secession from the Russian Empire of
Azerbaijan and other republics of the Caucasus. Staunchly supporting this idea, Azerbaijan had cle-
arly rejected both the participation of Azerbaijan in the Constituent Assembly and entering into new
state to be established under federative principles. The delegation of the Republic of Azerbaijan to
the Paris Peace Conference had concluded their “Claims” with the following words: “Material reso-
urces and moral values of our nation, its respect for the law and order, principles of statehood are
the biggest guarantees of its further independent existence” [5, p. 61-80].

In 1929, when J. Clemenceau passed away, E.M. Topchubashov, as the head of the Azerbai-
jan Peace Delegation, sincerely expressed his condolences to the French government for their re-
cognition of Azerbaijan's independence and the services rendered in this regard. It was said: "The
death of Jorj Clemenceau, one of France's great political servants, has deeply saddened us. We
Azerbaijanis will always remember that Azerbaijan's independence was recognized under Clemen-
ceau's presidency” [6, p. 366].
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CONCLUSION

Undoubtedly, during that period's international conditions, it was normal for the newly for-
med small state of the Azerbaijan Democratic Republic (ADR) to initially escape the immediate at-
tention of leading states. However, above all, the end of World War | had been favorable for France
and England, with the United States being the biggest winner of the war. Although these three states
were allies within the Russian Entente during the war, the former Entente members realized very
well that Russia had transitioned from tsarist rule to a period where the Bolsheviks entered the poli-
tical arena. Undoubtedly, the states under Soviet rule, especially Azerbaijan, which had control over
the oil in Baku, suffered greatly during the war, but this was not apparent to the United States, Eng-
land, and France. The division of the Caucasus and the creation of small states in the region served
the interests of the Entente, on the other hand the existence of small independent states in the Cau-
casus and the idea of eventually strengthening them disturbed Europe. Therefore, while initially
waiting for a long time and disregarding the ADR's visa requests, Europe also recognized its impor-
tance in the political arena. Unfortunately, the Allies only provided food support to the ADR, not
weapons and military aid. Naturally, this led to the inevitable situation of the April 28, 1920 occu-
pation. Despite all this, the de facto recognition at the Paris Peace Conference allowed Azerbaijan
to relatively protect its borders, and Armenia and Georgia were compelled to recognize the territori-
al integrity and capital Baku. It is well known that the present-day Republic of Azerbaijan is the
successor of the Azerbaijan People's Republic. The Azerbaijan People's Republic, a century ago,
managed to assert itself in the political arena against the leading states amidst tense international
conditions. Naturally, this achievement owes much to the exceptional services of Ali Mardan bey
Topchubashov.
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S.E.Qarayeva

PARIS SULH KONFRANSINDA ADR
S.E. Qarayeva

1918-ci ilin may ayindan 1920-ci ilin aprelinadok moévcud olmus Azarbaycan Xalq Ciimhu-
riyyasti imumi miisalman diinyasinda ilk demokratik, diinyavi vo parlamentli respublika olmusdur.
Car Rusiyasinin dagilmasimin ardindan Azarbaycan xalqi boyiik ¢atinliklar va sohidlarin gani ilo 6z
miistaqilliyini yenidon gazandi. AXC-nin quruculart ilk giindon xarici tohliikani hiss etdikloari tigiin
bir sira problemlori diinya dovlatlori va ictimaiyyatin diggstine ¢atdirmaga calismiglar. Bildiyimiz
kimi, Parisda Kkegirilocok siilh konfransinda istirak etmok {igiin gondoarilon niimayands heyati viza
alinmasi, eyni zamanda, AXC-ni beynalxalq alomin subyekti olarag gabul etdirmok prosesinds ¢ox
boyiik ¢atinliklorlo iizlogmisdir. Moagalods Paris Siilh Konfransi zamani mévcud olan vaziyyst, bu
dovrdoki tarixi sorait, konfransda verilon gorarlar, hamginin Azarbaycan Xalq Ciimhuriyyatinin xa-
rici siyasoti vo golocak taleyi hagqinda molumat verilmisdir.

Acgar sozlar: niimayanda heyati, Topcubasov, miistogil, hokumat, de-fakto

AJIP HA IAPH)KCKOM MUPHOI KOH®EPEHIINN
C.E. I'apaeBa

Azep0aiimkanckas Jlemokparudeckass PecnyOnuka, cymectBoBaBmas ¢ mas 1918 roga mo
anpens 1920 roxa, ObL1a MEepBOM JEMOKPATUYECKOM, CBETCKOM M MapliaMeHTCKOM pecnyOInKol B
mycynbManckom mupe. [locne pacmana napckoit Poccun azepOaiimxaHckuil Hapoa ¢ OOJIBIIMMH
TPYAHOCTSIMU U KPOBBIO MYYEHHKOB BOCCTAHOBHWJI CBOIO HE3aBUCHUMOCTb. [IO0CKONIBKY OCHOBaTenu
AJIP ¢ mepBOro JHS OIIYTHJIM BHEIIHIOK YIpO3y, OHH TOIBITAIUCH JOBECTH PSJ MPOOIEM JI0
CBEJICHHSI MUPOBBIX TOCYIApCTB U 00IIecTBeHHOCTH. Kak M3BECTHO, Jenerarys, HarpaBaeHHAs IS
y4acTusi B MUPHOH KOH(EpeHIINH, KOTopas JT0JDKHA Obla cocTosThes B [lapuke, CTONKHYIAch €
OOJBIIMMH TPYAHOCTSAMU B IPOIlECCE TOJNyYeHHUs BU3BI U OJHOBpeMeHHO mnpuHsATus AJIP B
KauecTBe CyOBeKTa MEXIyHapOoJIHOTO Mupa. B cTaThe mpeacraBneHa uHGopmaius o co3aaBiieics
cutyaruu Bo Bpems [lapmkckoil MUPHOH KOH(EPEHITUN, HCTOPUISCKUX YCIOBHSIX 3TOTO TIEPHUOJA,
pEIIeHUsX, MPUHATHIX Ha KOH(EPEHIUH, a TaKke O BHEIIHEH MONUTHUKE W JalbHEHIIeid cynboe
Azepbaiimxanckoil Jlemokparnueckoit PecriyOmuku.

KuroueBble ciioBa: denecayus, Tonuyoauios, He3agucumvlil, NpagUmMenIbCcmeo, oe-ghakmo
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In the article, the phenomenon of technoscience is investigated in the context of a mixed rela-
tionship with digitality at the modern stage in a philosophical-scientific aspect. The analysis reveals
that "technoscience™ represents a novel cognitive phenomenon, closely intertwined with the funda-
mental mechanisms of scientific comprehension as a whole. Therefore, it is essential to investigate
technoscience by considering both its cognitive and socio-cultural dimensions within the philosop-
hical-scientific framework. Adopting an interdisciplinary approach that harnesses synergies can
prove beneficial in this endeavor. In that context, the possibility of using the cognitive principle cal-
led "paradox of creativity" defined by one of the authors of the article is considered. For this, the
principle of "double contingency" introduced by T. Parsons and also investigated by N. Luman and
Y. Hui is applied.

Scientific Purpose: The primary objective of the study is to attain a philosophical-scientific
comprehension of the relationship between technoscience and digitality.

Methodology: In the article, synergetic-centered interdisciplinary methodology was used. In
this framework, the methodological principles of non-linearity, intersubjectivity, synergetic synthe-
sis and formation are taken as the basis.

Method: Differentiation of differences, synergistic synthesis of subsystems and double contin-
gency methods are applied.

Scientific Innovation: The study introduces a novel investigation of technoscience-digitality
relations, employing the "paradox of creativity" as a guiding principle and viewing these relations
through the lens of the "double contingency" rule of understanding.

Keywords: creativity paradox, double contingency, NBIC-convergence, polysubjectivity, ref-
lexivity, multiparadigmality, number, implicit knowledge, codification of knowledge.

DOI: 10.59849/2409-4838.2023.3.101

INTRODUCTION

As we entered the 21st century, philosophical-scientific understanding embraced the domi-
nance of the sophistication paradigm. The notions of "complexity” became prominent in scientific
cognition during the latter half of the previous century. Within just a few decades, these concepts
assumed a dominant role in the field. Towards the end of the 20th century, the renowned physicist
Stephen Hawking's prediction that "the next century will be the century of complexity” became fre-
quently cited in contemporary philosophical and scientific literature. Philosophical-scientific cogni-
tion is already recognized as a “complex phenomenon” in nature and essence. From a philosophical
standpoint, "complexity" has been defined in various ways, reflecting its distinctive nature and how
it is perceived in scientific contexts. However, in this article, we take the synergistic understanding
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of complexity in the context of Edgar More's complexity or “thinking in formative complexity"” pa-
radigm, following V.I.Arshinov and V.G.Budanov, without referring to its other meanings [1, 2, 3].
On a more concrete philosophical-scientific level, it means “thinking in differences”. Or it means
accepting the existence of differences in thinking, provided that the unity and mutual relations of
different thoughts are maintained. This understanding of complexity entails creating a comprehensi-
ve network of knowledge, fostering close interactions between different scientific fields at a theore-
tical level. Complex and complexity thinking is formed "actively in the problem- and innovation-
oriented cognitive-project practices of the 21st century" [1-2, p. 50-51]. So, for us in this article, the
meaning of increasing complexity in the conditions of increasing diversity is more important. This
principle serves as a fundamental aspect of biological, technological, social, and cosmological evo-
lution. In this context, "the synergistic convergence of knowledge, research, and project practices,
along with information-communication, nano, bio-technologies, and cognitive sciences (or NBIC-
Convergence-F.G., V.Z.)," emerges as one of the primary factors contributing to this growth [1, 2].
This includes social and humanitarian sciences.In turn, the integration of socio-humanitarian know-
ledge into the framework of synergistic convergence (characterized by synergetic synthesis and
knowledge integration) demands careful consideration of its inherent ambiguity, polysubjectivity,
reflexivity, multiparadigmality, and heterogeneity [1, 2]. The article primarily examines complexity
within the context of the interconnectedness of cognitive and socio-cultural, scientific and technolo-
gical processes, emphasizing their unified interactions. This theoretical-conceptual expression is ob-
served through interdisciplinary projects, socio-humanitarian expertise, and the interrelations of
technoscience. At a broader level, the article delves into the philosophical-scientific understanding
of the global anthropo-socio-technological co-evolution, wherein the transdisciplinary research stra-
tegy for comprehending such intricate realities becomes crucial. In light of these considerations,
philosophers discuss "the emergence of a new type of thinking - complexity thinking™ [1-2, p. 6-8].
Thus, in this article we approach the understanding of “human-dimensional” systems in the conditi-
ons of Digital Culture against the background of the formation of Technoscience at the general le-
vel, the convergence of Natural Science and socio-humanitarian sciences through the prism of the
content of complexity thinking. In this case, the synthesis of anthropo-socio-technological coevolu-
tion in the framework of a single theory on the basis of interdisciplinary, multidisciplinary and
transdisciplinary study of knowledge is considered as the main epistemological condition. Such a
setting of the issue requires a synergistically focused interdisciplinary approach. We utilize metho-
dological principles such as non-linearity, intersubjectivity, and synergistic synthesis to frame our
research. Within this interdisciplinary framework, we implement differentiation of differences,
synergistic synthesis of subsystems, and double contingency methods to address the emphasized
principles effectively.

MAIN PART

Devi Kevin, in his article "What's Kun's problem?", highlights in his article - there is a point
of view in scientific understanding that " makes coming to see the world differently a deliberative
process that". In this view, it is not considered correct to imagine this or that paradigm as an immu-
table system, on the contrary, it is considered as an "object of discussion™ that calls into question the
inclusion of the existing canon in the future paradigm [4, p. 112]. There are positions similar to this.
For example, the Swiss philosopher Paul Hoyningen-Huene believes that "...there are situations in
the history of science in which the conviction of scientists about a certain hypothesis is so strong
that they treat it as fact. Nevertheless, this hypothesis may be abandoned at later times™ [5, p. 69].
Philosophers connect paradigm innovation with a person's cognitive attitude towards the world as a
whole. It goes beyond the realm of intra-science or the interaction between science and culture as
separate systems. The ontological context of human cognitive activity, and even the universe at lar-
ge, plays a significant role in this understanding. Canadian philosopher Nick Overduin introduces
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the term "post-religious peace” to explain paradigmatic innovations in general. He sees scientific
paradigms as attributes of a unified cognitive process, encompassing both cognitive and social as-
pects. He writes that for the formative aspect of human knowledge" the ongoing development of
contemporary cosmization, a new epistemological paradigm of post-religious humility is replacing
religious versions". The main philosophical concept here is that a person's scientific activity is not
only shaped by their human existence but also heavily influenced by the context of "cosmization."”
In this sense, "post-religious peace” can lead a person's relationship with themselves and the world
to a path free of creative contradictions. As a result, “ new stance of post-religious humility therefo-
re summons humanity to relinquish being anthropomorphic” [6, p. 145]. One of the important po-
ints in the context of the emergence of new sciences in this approach is that, according to N.Over-
duin, "The question as to which paradigm is "better" is ultimately inexpli-cable " [6, p. 146]. That
is, against the background of D.Kevin's approach, the emergence of new knowledge, theories, sci-
entific paradigms, and sciences as a whole are not relevant in the logical context of slogans such as
"which one is better in the end"”, where the main thing is deliberativeness and deliberativeness, such
as gestalt proceduralism. Within the context of these conversations, we can consider "technoscien-
ce" to be an emerging phenomenon on a human scale. For us, the epistemological and methodologi-
cal significance of this element of the issue is significant, because there is an opportunity to synthe-
sis the concept of perpetual innovation with scientific-epistemological succession in the constructi-
on of technoscience. They claim that French philosopher Gaston Bachelard first coined the term
"technoscience™ in 1953. The popularity of this word is credited to Belgian philosopher Jilber Ottua
[7, p. 46]. But in 2018, J.Ottua emphasized in the article he wrote about the origin of the term tech-
noscience and its meaning at the modern stage: "I have a long-standing relationship with the noun
"technoscience.” In recent years, | have been concerned with its evolution and connotations, since
the period when 1 first thought it up” [8, p. 121]. It is a fact that J. Ottouan's ideas about technosci-
ence are given a wide place in the philosophical and scientific literature. J. Ottua separates the con-
cept of technoscience into 4 major aspects: 1. Technologies play a crucial role in modern science
and they are widely applied; 2. Man's attitude towards the world and space changes, man aspires to
constant transformations and manipulations; 3. The attitude towards the future changes, it is imagi-
ned openly and transparently; 4. Technoscience is such a force that it is infinitely "written” and ex-
panded into the past, the future, and also through space [8, 9]. J.Ottua underlines the fact that tech-
nology is a multifaceted reality. It can no longer be described using the "science-technology” com-
bination. He cites the absence of demarcation between basic and applied research in scientific labo-
ratories as the explanation for this. This indicates that in technoscience, science and technology are
naturally integrated and hence constitute oneness, according to J.Ottua. Science and technology can
theoretically be separated in technoscience. It turns out that a completely new science has emerged
in terms of quality and function, capable of having its own essence and functions within the context
of digital culture. Because digitality has a direct impact on and even “creates” science and techno-
logy.

In the underlined context, J. Ottua states that the objectivity of modern science is in its effecti-
ve technical actuality [8, p. 261-265].

In conclusion, we can state that technoscience, as defined by J. Ottoya, is the mutual penetra-
tion of science and technology to the point where they are inseparable and constitute a single entity
[7, p. 46]. In the Great Oxford Dictionary, as an example of the penetration of science and techno-
logy into science, technoscience is indicated that "a single discipline has emerged™: fundamental
problems are applied in solving technical problems, and technical knowledge is applied in solving
fundamental scientific problems [9, 10]. There is an intriguing philosophical generalization of such
viewpoints as well. V.E.Terekovich's generalization is of significance to us. He suggests a "ontolo-
gical pluralism model conditional on existence inheritance." "Every essence is a derivative of some
structure and, in turn, creates new essences and structures,” according to this definition. Finally,
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structures and essences at each degree of complexity acquire the potential to partially operate and
exist to some extent independently of previous levels' structures and essences [13, p. 149-150].
Upon applying these philosophical theses to the notion of "technoscience,” it becomes evident that
this novel discipline has assimilated aspects of existence and functionality from preceding levels of
structure and essence. At the same time, the unity of science and technology in technoscience has
introduced new nuances to philosophical and scientific thinking in this area. This cognitive, socio-
cultural, and methodological approach transforms technoscience into a subject of analysis within
the realm of philosophical-scientific cognition at large. The discussions of modern philosophers on
this side of the matter show that our caution is not accidental.

The crux of the matter is that within the broader tradition of philosophical-scientific thinking,
science has long been regarded as the primary path of rationality. Science actually programs the
public consciousness in the course of epistemic and technological optimism. In light of this context,
there is a growing emergence and spread of "non-critical belief in technoscience as the ultimate
method for resolving all challenges and problems confronting humanity" [13, p. 7].

Indeed, this phenomenon can be seen as a manifestation of "scientific imperialism.” The un-
derlying causes of this issue are related to profound scientific and socio-cultural factors. Researc-
hers characterize technoscientific imperialism as the expansion of scientists' influence into spheres
beyond their own spheres of interest. Expanding this thesis further, we can envision "techno-scienti-
fic imperialism" as the aspiration of the scientific and technocratic worldview to exert dominance
over all of humanity. A significant issue also arises in this situation: it is hard to predict in advance
the risks caused by the politicization of scientific knowledge, including the great influence of scien-
tists on political decision-making! Because of this, opponents of "scientific imperialism" advocate
for a "broad expertocracy.” However, supporters of "scientific imperialism™ argue that science can
protect society and cognition as a whole from populism. H.Collins and R.Evans write in this regard:
“The risk of populism is ever-present in democratic societies. Herewe argue that science provides
one way in which this risk can bereduced. This is not because science provides a superior truth but-
because it (a) preserves and celebrates values that are essential for democracy and (b) contributes to
the network of the checks and balances that constrain executive power” [14, p. 200].

Those in the opposite camp consider that restricting scientific professional expertise to delibe-
rative processes is more appropriate. It is possible to discern openly "what is close to the truth and
what is far from the truth in the opinions of professional experts" because to the deliberative nature
of expertise [15, p. 763].

The position between absolute faith in technoscience and distrust (scientific absolutism and
populism) is considered more correct. It is believed that in addition to absolutizing science, it is pos-
sible to get rid of denialism, which is opposite to it (denial of the existence of scientific consensus
outside the normative framework of scientific discipline) [13, p. 8]. According to this perspective,
the viewpoint of V.E.Terekovich that was previously mentioned can “eliminate” both extremes.
Overall, it is evident that understanding the phenomenon of technoscience in the framework of
anthropo-socio-technological co-evolution is possible from both a philosophical and scientific
standpoint.

Other aspects of technology can be emphasized. However, given the context of the principles
discussed above, it is sufficient to limit ourselves to the theories of French philosopher Bruno Lato-
ur and American Alfred Nordman. According to B. Latour, technoscience is a "union of heterogene-
ous actors." Heterogeneous, that is, it is used in the system of elements with different composition.
People, science, nature, society, economy, and politics are all seen as heterogeneous players by B.
Latour [16, p. 7-34].

According to A. Nordmann, technoscience "caused an epochal shift in research culture.”
Technoscience, according to the American philosopher, is a hybrid phenomena that "throws down
the gauntlet” to the old dichotomy of nature and culture. Therefore, theoretical concepts in techno-
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scientific research cannot be separated from the material conditions of knowledge creation in prin-
ciple [17].

In the background of all these discussions, a number of philosophers advanced theses about
the essence and purpose of technoscience in digital cultural conditions (the most contemporary sta-
ge of creation of computers, artificial intelligences, robots, etc.) within the framework of human-
science relations by delving deeper into philosophical, sociocultural, and psychological-spiritual
perspectives. The Korean philosopher Y.Hui had some intriguing views at the time. J. Smonden,
one of the founders of the philosophy of technology, asserts that "we cannot understand the relati-
onship between man and machine until the concept of machine is reduced to an economic category"
[32]. He bases this claim on his belief that understanding technology itself is at the core of unders-
tanding the phenomenon of technoscience.

In other words, there is a need to consider the philosophical implications of relationships bet-
ween humans and machines, computers, and artificial intelligence. A more delicate situation is de-
veloping as a result of the greater and deeper application of digital technology to society. Therefore,
"creative destruction” (J.Schumpeter) occurs when common people have access to such cutting-ed-
ge technologies.

Its tangible manifestation is the formation of a contradiction, or at the very least an inconsis-
tency, between the rate at which new digital things are created and the philosophical understanding
of their potential repercussions. In the framework of that logic, one can think that every serious ac-
hievement of technoscience in the era of digitalization, on the one hand, creates society (develops,
creates progress), on the other hand, destroys something somewhere.

The convergence of science and technology in the age of digitalization, it turns out, actually
generates a new sociocultural environment where numbers become the primary means of communi-
cation. Y.Hui refers to this concept as "cosmotechnics” in general. Y. Hui provides the following
explanation of that concept's primary ideas: As new technologies are adapted by other cultures, tho-
se cultures develop them in line with their conceptions of space and man. By mastery, Y.Hui impli-
es embracing contemporary technologies in a way that allows us to turn them into a "function of in-
telligence" and a part of ourselves [11, 12, 26]. This already means the adoption of new technologi-
es, Digitalism, as an immanent element and function of existence on individual, public and cosmic
scales.

This concept can be interpreted in the context of the cosmotechnical epistem. In reality, this
means developing a new epistemology. The concepts of space and man are entirely different in this
epistemology. For that epistemology, relationships with space are replaced by a desire to explore it,
and myth is swapped out for computers (and narratives for algorithms). Digital technologies, in ot-
her words, qualitatively transform how a person views himself and the rest of the world [18, 32].

Several studies have explored the evolution of cultural practices within the realm of technos-
cience, referring to it as the "digital trend of culture.” According to this perspective, the impact of
information technologies on culture is considered to be widespread. With the application of digital
technologies, "new socio-cultural phenomena and practices are emerging™ [19, p. 70-71].

All of this brings to the center of techno-science-digital culture relations in the context of the
problem we are interested in, the issue of mutual relations between the phenomena of scientific
creativity (creativity) and digitality. Before delving into an examination of these interactions, let's
first understand the definitions of these terms.

The term "creativity" encompasses diverse interpretations and perspectives. It is commonly
regarded as being synonymous with innovation. In more comprehensive analyses, some philosop-
hers view creativity as a psychological process or an expression of cognitive capabilities. Conver-
sely, other philosophers conceptualize creativity as an outcome and groundbreaking innovation that
gains recognition from the scientific community and society at large. Consequently, there exist
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psychological, historical, and historical-epistemological accounts seeking to explain the concept of
creativity [20, 21, 22].

I.T.Kasavin emphasizes that the idea of creativity or creativity is always based on a concrete
way of understanding a person, his connections with society and nature. Along with this, the con-
cept of creativity (and hence creativity at the moment) performs the function of normativity, sho-
wing a person a way to form a certain attitude towards his environment. In this sense, creativity is in
the status of Western culture and other universal concepts of technogenic civilization. In the context
that we highlight, the concept of creativity and the concept of creativity can be taken as synonyms
[22, p. 20].

That is why A.Kurri understands the creation of knowledge as "group-level activity". He wri-
tes: "... science involves the coordination of groups with different abilities to achieve common epis-
temic goals" (that is, "to science, to the essence of scientific activity” - F.G, V.Z.) [21, p. 2].

These concepts lead to the conclusion that it is essential to consider the communication prin-
ciples and relationships between the scientific community, scientific infrastructure, and society in
order to comprehend scientific creativity, or how new, valuable knowledge is produced in science
[22, p. 58].

We agree with this viewpoint and would like to make one point: in this context, creativity and
creativity are synonyms. For us, creativity is not only sociohistorical, but also cognitive-anthropolo-
gical and methodological. At each socio-historical stage, we see innovation in the synthesis of soci-
al-practical verification and individual aptitude. At this point, the innovativeness and utility of the
resulting outcome might be used as a creative criterion.

In this article, we adopt the viewpoint that creativity and innovation are synonymous con-
cepts, and we place significant emphasis on exploring their connection with digitality, which is cru-
cial to our research topic. Within this perspective, digitality represents the epitome of creativity, sig-
nifying the highest level of expression for innovative ideas. The extent to which digital technologies
can embody knowledge in the contemporary era is recognized as a pertinent philosophical, scienti-
fic, and epistemological issue. Here, there is relevance both in terms of the formation of knowledge,
its social functions, and the prediction of its possible effects on the social environment.

In light of this, we wonder whether creativity can be fully expressed by digital technology.
More specifically, philosophers and scientists from various disciplines ask if knowledge can be co-
dified to what extent. In this connection, the philosophical-epistemological understanding of the
concept of "implicit knowledge" introduced by M.Polanyi takes a new direction [17]. According to
M.Polanyi, new knowledge always occurs in conditions that are not completely clear. Figuratively,
M.Polanyi expresses the non-obviousness of knowledge as follows: " we can know more than we
can tell" [17, p.4].

Numerous researchers have elaborated on M. Polanyi's concept, exploring the idea of "impli-
cit knowledge™ across various fields. Among them, a comparative analysis of symbolically expres-
sed (including digital) and non-symbolically (including digital) knowledge was also conducted (for
example, R.Cowan and J.Kimble). R.Cowan refers to this knowledge as being "not codified" [23, p.
212]. This means the existence of non-formalized (including digital) knowledge. Codification me-
ans codification of knowledge. It turns out that there is knowledge in modern sciences that is not co-
dified. Because their full content is not clear or expressed. This situation always exists according to
modern scientific approaches. That is, it does not depend on the approach in general, it is directly
related to the peculiarity of human cognition.

C.Kumple summarizes what is said about non-obvious knowledge and concludes that: “Tacit
knowledge is usually described as knowledge that is either (a) inarticulable, that is, it is impossible
to describe in propositional terms, or (b) implicit, that is, articulable but only with some difficulty”
[24, p. 5].
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Philosophers have recognized various categories of non-obvious knowledge and defined
which of them are associated with creativity by taking a more comprehensive approach to the issue.
According to G. Collins' classification, the collective type of non-obvious knowledge is associated
to creativity. G.Collins writes that the collective non-obvious knowledge is basically "contextuali-
zed in the language of collectivism™ [27, p. 29]. Specifically, this implies the existence of underl-
ying factors deeply embedded within the collective experiences of human societies, which form a
part of their knowledge. In essence, this knowledge remains unexpressed and undisclosed, making it
challenging to quantify or represent in numerical terms. "The language of collectivism™ is clearly
related to the spiritual, moral, psychological and other features of society. It is impossible to fully
algorithmize them. Numerous philosophers draw the conclusion that the collective non-obvious
knowledge is "...impossible to digitize" from all of this [25, p. 38].

But can the relationship between creativity and digitality from a cognitive-methodological
perspective be explained by a mechanism or a theoretical-methodological tenet? Many significant
features of relations between technoscience and digital technology in general may be understood
philosophically and scientifically thanks to the solution to this issue. We suggest a guideline we re-
fer to as the “paradox of creativity" as such a concept. Thus, scientific inventions appear rapidly,
but the philosophical-scientific understanding of their socio-cultural impact is delayed. That is, in
the cognitive aspect, the "speed of creativity" and the "speed of creativity" of the philosophical-sci-
entific understanding of the results of the socio-practical application of discoveries (inventions) are
in a paradoxical relationship. The paradox of creativity can be briefly expressed as follows: "We
can evaluate the contradiction between the creative power of scientific cognition and its creative at-
titude to its own product as an internal paradox™ [28, p. 49].

This rule and G. Moore's law are related in several ways. In contrast to Moore's law, the para-
dox of creativity refers to the epistemological expression of the contradiction in the interaction of
two parts of the cognitive process that are in unity with each other. Moore's law relates to the pecu-
liarity of a certain characteristic of scientific inventions being related to the time factor [29, p.1-4].

A cognitive rule known as "double contingency” can explain the creative dilemma. This con-
cept was introduced into current philosophical and scientific literature by Talcott Parson. It explains
the cognitive, logical-psychological, and behavioral aspects of communication participants' behavi-
or. According to T.Parsons, one of the communication participants (“ego™) chooses one of the avai-
lable alternatives. The reaction of the second party (“alter”) is related to both the choice of the first
party and its own choice. That is, concretely, it is a synthesis of these two options. T.Parsons calls
this a "situation of double dependence” [30, p. 437].

Expanding on this concept, Niklas Luhmann contends that reciprocal relations involve a "do-
uble contingency" [31, p. 151]. He also refers to a "double dependence on circumstances.” Accor-
ding to the German sociologist, the "ego" possesses the capacity to select from various available al-
ternatives. The alter's response is influenced by both the ego's choice and its own decision. Conse-
quently, the choice made by the alter represents a synthesis of the ego's decision. N.Luman gene-
rally applies this mechanism to culture samples. As a result, the decisions made and conclusions
made are "conventional” in nature. The German sociologist sees a connection between double con-
tingency and the mixed relationship of concepts of system, complexity, self-reference and meaning
[31, p. 152].

In light of this, Y.Hui's concept of "algorithmic contingency™ has an intriguing effect. Accor-
ding to a Korean philosopher, there are scientific objects that "do not fit recursive calculation." If
the number is not recursively calculated, then we have encountered the phenomenon of algorithmic
contingency. If any number is given, the recursive algorithm used to express it must be shorter than
the number itself. Algorithmic contingency arises when algorithmic compactness is impossible.
Thus, contingency "becomes an expression of unpredictability and uncalculability” [32, p. 168-
169].
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Thus, when considering the ideas of T.Parsons, N.Luhmann, and Y. Hui, it becomes evident
that the paradox of creativity can be philosophically and scientifically explained within the context
of techno-science-digital relations and double contingency. The mixed relationship between techno-
logy and science constitutes one aspect of contingency, while the digital expression of these con-
nections represents the other side. If we accept these sides as "ego" and "alter" in the sense of T.Par-
sons and N.Luman (such a reduction is possible because those concepts are universal in the sense of
N. Luman and Y. Hui and can be attributed to the cognitive mechanism of thinking as a whole), we
can say that technoscience-digital relations are formed and contented within the framework of the
rule of double contingency.

Finally, all of these studies lead to the conclusion that in the digital cultural environment,
technoscience becomes content under the conditions of double contingency in contact with digita-
lity and evolves in the unity of uncertainty and certainty. This, in turn, demonstrates that, along with
the cosmization of modern scientific thinking, it is always doomed to take into account the specific
situational aspect. As a result, the paradox of creativity, i.e., the discrepancy between the rapidity of
scientific discovery and the creative comprehension of its socio-practical application, will always be
present.

CONCLUSION

The analysis conducted reveals that in the modern era, technoscience represents the next evo-
lutionary stage of human cognition as a whole.

In fact, technoscience encompasses the overall content and nature of scientific cognition
dynamics.

To gain a comprehensive understanding of technoscience, the element of digitality must be ta-
ken into account.

The philosophical-scientific comprehension of technoscience in digital conditions can be ac-
hieved through the lens of the "paradox of creativity" and the principle of "double contingency."

For the philosophical-scientific understanding of technoscience, the concept of "algorithmic
contingency" can play a heuristic role.
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TEXNOELM VO ROQOMSALLIQ: QARSILIQLI OLAQOLOIRIN
EPISTEMOLOJI TOHLILI

V.R. Ziilfiigarov, F.M. Qurbanov

Maogalada texnoelm fenomeni miiasir moarhoalado ragomsalligla garisiligh slage kontekstinds
folsofi-elmi aspektds arasdirilir. Gostarilir ki, “texnoelm” 6zliiylinds yeni idraki hadisadir va biitov-
liikds elmi dorketmonin imumi mexanizmlari ils six oalagali olarag meydana golmisdir.

Bu bagliliqda texnoelm falsafi-elmi idrakin kognitiv va sosial-madani aspektlorinin vohdatin-
ds tadqiqg olunmalidir. Bu zaman sinergetik asasli fonlorarasi yanasma faydali ola bilor. Homin kon-
tekstdo mogalonin miislliflarindon birinin miioyyan etdiyi “kreativlik paradoksu” adli kognitiv prin-
sipindan istifado etmoyin miimkiinliiyii nozarden kegirilir. Bunun tgiin T.Parsonsun daxil etdiyi,
N.Luman va Y.Hui torafindon do arasdirilan “ikigat kontingentlik” prinsipinin tatbiqins bas vurulur.

Elmi maqsad: Texnoelm-rogoamsalliq miinasibatlarinin falsafi-elmi dorkina nail olmag.

Metodologiya: Mogalodo sinergetik morkozli fonlorarast mtodologiyadan yararlanilmisdir.
Bu corgivadoa qgeyri-xattilik, intersubyektivlik, sinergetik sintez vo togokkiil metodoloji prinsiplori
osas gotiirtilmiisdiir.

Metod: Fargliliklorin forqlondirilmasi, altsistemlorin sinergetik sintezi vo ikigat kontingentlik
metodlar1 totbiq edilir.

Elmi yenilik: Texnoelm-ragomsalliq miinasibatlori “kreativlik paradoksu” ¢argivasinds “iki-
gat kontingentlik” dorketma qaydasi prizmasinda todqiq edilmisdir.

Acar sozlor: kreativlik paradoksu, ikigat kontingent/ik, NBIC-konvergensiya, polisubyektlilik,
refleksivlik, multiparadigmallig, ragoam, geyri-askar bilik, biliyin kodifikasiyas:.

TEXHOHAYKA U IIM®POBU3ALIUS: SITMCTEMOJIOTMYECKU AHAJINA3
B3AUMOJEVCTBUIA

B.P. 3yasgyrapos, ®.M. I'ypoanoB

B cratbe ¢eHomeH TexHOHaykd B (Quiocodcko-HaydHOM acmekTe HCCIeayeTcsl BO
B3aUMOCBSI3H C UG POBU3AIUEH HA COBPEMEHHOM DJTarle.

[Toka3bIBaeTCs, YTO «TEXHOHAyKa» MPEICTaBIsAET COOOW HOBOE IMO3HABATENHHOE SIBICHUE
camo 1o ce0e U BO3HHKJIA B TECHOM CBSI3M C OOIMMH MEXaHH3MaMU HaAYYHOTO TIOHUMAHHUS B I[E€JIOM.
B cBs3u ¢ 3TUM TexHOHayKa JOJIKHA M3Y4aThCsi B €JUHCTBE KOTHUTHBHOIO M COLIMOKYJIBTYPHOIO
acnekToB Pr1ocodCKO-HAYIHOTO TOHUMAHUS.

J171st 5TOTO MOKET OBIThH MOJIE36H CHHEPTETHYECKUI MEX IUCIUITMHAPHBINA MOAX01. B 1anHOM
KOHTCKCTC pacCcCMaTpuBacTCd BO3MOXHOCTH HCIIOJB30BaAHUA KOTHUTHBHOT'O IIPpUHIMIIA TIOM]
Ha3BaHHUEM «I1apaJlOKC KPEaTUBHOCTHY, ONPEAEIEHHOT0 OJHIUM M3 aBTOPOB 3TON cTaThu. Jis 3TOro
MPUMEHSIETCA TPUHIUI <«IBOMHOM KOHTUHIE€HTHOCTH», BBeleHHbIM T. IlapcoHcom, a Takxke
uccnenoBanueii H. Jlymanom u FO. Xyasem.
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Hayunass weab: Jloctmwkenne ¢GuiocohCcko-HAyYHOTO OCMBICICHUS TEXHO-IIU(PPOBBIX
OTHOUIEHHUM.

Metomonorusi: B crarbe HCHosb30BaHa MEKIUCIMIUIMHAPHAST METOIOIOTUS, OPUCHTHPOBAHHAS
Ha CHHEPreTHKY. B 3TMX paMkax 3a OCHOBY OepyTCs METOJOJOTHUECKUE TPHHITUITBI HEIIMHEHHOCTH,
UHTEPCYOBEKTUBHOCTH, CHHEPIeTHUECKOTO CHHTE3a U (POpMOOOpa3oBaHusl.

Meton: IIpuMeHSIOTCS METONBI pa3IMUCHUE PA3IMYCHUH, CHHEPreTHYECKOTO CHHTE3a
TIOJICHCTEM M JBOMHASI KOHTUHTEHTHOCTb.

Hayunble uHHOBaumuu: B3auMOOTHOIICHWE TEXHOHAYKHM U IHM(POBH3AMH B HAYYHO-
¢dunocockoM acrekTe BIIEPBBIE MCCICIYETCS B paMKaX <«IIapaiokca KPeaTHBHOCTHY 4Yepe3 MPU3MY
HAaYYHO-TT03HABATEIILHOTO ()EHOMEHA «IIBOWHASI KOHTUHTCHTHOCTB.

KiawueBble c¢lI0Ba: napadokc KpeamuHocmu, 08ouHas — Koumuneenmuocms, NBIC-
KOHBEp2eHYUsl, NOMUCYObEKMUBHOCTb, PeqhIIeKCUBHOCTIb, MYIbIMUNAPAOUSMATLHOCTb, YUCIO, HEABHOe
3HAHUe, KOOUDUKAYUSL SHAHUAL.
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Based on various academic sources were investigated characteristics of development of sci-
ence and education in the early middle ages period in Ganja. In this historical period city as an im-
portant political-cultural center was visited by famous scholars of different foreign countries and as
well as important historical information about their teaching and scientific activities have been stu-
died for centuries. Also in this study, based on historical and ethnographic sources, have been de-
termined the significance of the scientific, literary and cultural development of Ganja in the revival
of the characteristic features of the Renaissance period not only of the country, but also in the deve-
lopment of the Islamic world as a whole. The special significance of individual manuscripts and
archival documents in the study of the centuries-old historical and cultural heritage of the city were
scientifically researched.

Keywords: Azerbaijan, culture, tolerance, Ganja, historical research, Renaissance period,
science, education.
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INTRODUCTION

Nizami Ganjavi is one of the main thinkers of the Renaissance period. It is clear from the
works read and named by Sheikh Nizami Ganjavi that there were rich libraries in Ganja. Sheikh Ni-
zami's deep knowledge of all known fields of science at that time shows that he received a compre-
hensive education in one of the madrasas belonging to the rich library in Ganja, where prominent
scientists worked. The great poet's encyclopedic knowledge and perfect knowledge of all-important
fields of science for the current period proves, first, that the city of Ganja is important as a center of
science and culture for centuries. Gazi Tahir al-Janzi had a special place among Ganja scholars. As-
Silafi stressed the peculiarities of Tahir al-Janzi, a Gazi official in Ganja, in jurisprudence (ie, Isla-
mic law) and etiquette. Tahir al-Janzi, Abul Qasim Ali ibn Abdur-Rahman al-Nishapuri and his
compatriot Abulfaz Shaban ibn Ali ibn Muhammad al-Bardai. Abulfaz al-Bardai was his teacher of
jurisprudence [1].

Visit of merchants, travelers, prominent scientists and cultural figures from different countries
of the world to ancient Ganja, located on the Great Silk Way and other caravan routes, first, created
conditions for the integration of spiritual values of our nation with universal civilizations.

Settlement of the great thinker Gatran Tabrizi in Ganja in the XI century, during the heyday of
the Arab caliphate, shows that the city became a great center of culture and science in the Muslim
East. It is known from the sources that private and public libraries, madrasas at the level of modern
universities, observatories and medical centers functioned in Ganja at that time. It is here that Mus-
lim culture spread to neighboring the different Christian countries. Therefore, scientists, poets, arc-
hitects and artists from many countries of the East settled in Ganja during the period of Renaissan-
ce, when culture, education and science, also socio-economical development was so high. Sheikh
Nizami praised the cultural level of Ganja and sang his hometown "My Babylon" [2].
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In general, based on the information of the sources, it can be noted that in the 10th century,
some of the people known as Bardali continued their work while visiting different religious regions.
Others lived in their homeland and taught the secrets of science to their compatriots. Probably,
Abulfaz Shaban ibn Ali is one of such scholars.

MAIN PART

The main feature that distinguishes sheikh Nizami from other Eastern thinkers is his wide ran-
ge of images of women. It is important to remember that the great poet who valued a woman collec-
ted the finest qualities of women in the image of Turkish lady Shirin and created a positive woman
image for the first time in Middle Eastern literature. As we have already noted, Nizami mentions in
various forms that he is from Ganja, both in his poems and in lyrical poems. He does not express
any opinion that allows us to say that he is coming to Ganja. There are no indications in this directi-
on in his works. On the contrary, the poet declares that he is a deep-rooted Ganjali in various ways.

We have reviewed the records of commentators, historians and geographers who have no do-
ubts that Nizami was a native of Ganja. Let us now turn to the notes of the authors who lived and
worked after them and were fed by the erroneous and incorrect opinions of some scientists.

Among such comments, A.Krymsky's attention was attracted by the author of the commentary
"Seven climates” Amin Ahmad Razi and the author of the commentary "Ateshkede" Lutfalibey
Azer Begdeli [3].

These commentators claim that Nizami Ganjavi or his father was from the village of Ta in the
Tafrish region of the Iranian province of Gum. They based on verses not related to Nizami, added
by scribes to the end of Nizami’s “Iskendername”.

Krymsky believes in these comments so much that on their basis he decides to reject the conc-
lusions of the authors of earlier periods. A. Krymsky writes: “In order to criticize the very first lines
of the article of Dovletzadeh, one cannot disagree with the notes of two commentators who compi-
led the biographies of the poets on a geographical basis. Both of them associate the birth of Nizami
with the sacred Shiite city of Gum in western Iran, more precisely, with the province of Gum. These
are "Seven Climates" and LutfaliBey's commentary on "Ateshkada", written in 1760-1779. In these
comments, Nizami is presented as another personality from Gum as a result of writing biographies
on a geographical basis, and he is not mentioned among the Ganja poets with whom he lived his en-
tire life. A. Krymsky also draws attention to the fact that in the copy of "Hamsa" kept in the British
Museum and copied in 1400 by Ch. Ryo, described in the second volume of his catalog of Persian
manuscripts, the "Iskendername™ also mentions that Nizami was from the "land of mountain sands"
("from the mountainous country of kuma") [4-5].

The fact that Nizami was from Gum is also shown in the "Khamsa" belonging to Sir G. Auzli
and rewritten in 1612. And this fact is also,supposedly, authoritative confirmation of the alleged ge-
ographic comments. As mentioned above, A. Krymsky, who was indifferent to the sources claiming
that Nizami was from Ganja, written much earlier than the Hamsa, which was rewritten in 1400,
wanted to confirm the wrong assumption, trying to cling to fictions, errors that turn into a soap
bubble [6].

However, A. Krymsky, as a great and experienced scientist, admits that along with the lists of
"Khamsa", which mentions that Nizami was from Gum, there are also ancient lists of "Khamsa"
without these verses.One truth is forgotten here.lt is not shown that copies of "Hamsa" that do not
contain these verses are older. But A. Krymsky does not stop there either. The absence of lines sho-
wing that he is from Gum in some manuscripts of Nizami's "Khamsa", Krymsky explains in a way
that is far from any scientific thinking.

According to his fictitious conclusion, "of course there are copies of the “Khamsa”, which,
due to fanatical Sunni intolerance, copy secretaries have tried to refute his autobiographical confes-
sion that he came from serious Shia sands."A. Krymsky does not take into account at least the fact
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that there is no Shiite spirit in Nizami's work.Nizami is a Sunni, a great cleric who wants to preser-
ve the integrity of Islam [2, 7].

A. Krymsky mainly refers to Amin Ahmad Razi (16th century) and Lutfalibey AzerBegdeli
and tries to substantiate their opinion with additional verses found in some manuscripts of “Igbalna-
me”. Besides, he presents his subjective opinion as the truth. We also know that not only the
authors mentioned by A. Krymsky claim that Nizami comes from the province of Gum, the district
of Tafrish or Farakhan. Krymsky explains the absence of lines showing that he comes from Gum in
some manuscripts of Nizami's "Khamsa" in a way far from any scientific thinking.

A number of foreign scholars who did not like our nation claimed that Sheikh Nizami's father
came to Ganja from Gum and that is why it should be underlined that his father was Persian. In this
case, Nizami's connection with Akhili is also questioned. Because Ganja was one of the centers of
Akhillis and at that time, the carriers of this ideology were Turks. Therefore, it would be appropria-
te to look at the scientific research and studies conducted by the prominent scholar Khalil Yusifli in
this direction:

In fact, there is no serious debate about where Nizami was born and lived. Numerous notes in
Nizami's works, as well as information provided by ancient and reliable sources, as well as the
conclusions of the distinguished researchers of modern times, show that Nizami Ganjavi was born
in a Turkish family in Ganja, lived and died in this city. His tomb is still in Ganja and a magnificent
monument stands on his grave. Muhammad Ovfi, the author of the first tazkira in the East, in his
tazkira Lubabul-albab, written between 1203 and 1228, begins his discussion about Nizami with
these words "Al-Hakim al-Kamil Nizami al-Ganjavi", and notes that "Apart from these Masnavis,
they recite less poetry of the great poet. But | heard these poems recited by a great man in Nisha-
pur" [7-8].

Although M. Ovfi did not give detailed information about Nizami's life, he remembered him
as a native of Ganja and leaved no room for doubt. Zakariyya Qazvini, who lived and created
shortly after him, spoke about Ganja in his geographical work "Asarul-bilad and akhbarul-ibad".
While talking about this city he indicates a great poet and erudite Nizami Ganjavi as a citizen of this
city, as well as his poems and the "Divan" that many have not seen and a brief description of the po-
ems in the "Divan". It is clear that Z. Qazvini had seen both the poet's poems and "Divan". It is no-
teworthy that he does not doubt that Nizami is from Ganja.

Hamdullah Mustovfi Qazvini, one of the 14th century historians, does not doubt that Nizami
was from Ganja and writes in his own "Tarihe-gozide" that "Nizami Ganjavi was a contemporary of
Sultan Togrul ben Arslan Seljuk”. Abdurrahman Jami (15th century) writes in his masterpiece "Ba-
haristan™: "The late Nizami is from Ganja, his wisdom and virtues are clear and there is no need to
comment."

At first glance, it may seem strange to make Nizami's birth date a topic of scientific discussi-
on today. Because it is clear to everyone that Nizami Ganjavi was born in 1141 in Ganja. This fact
was established in 1871 by the Hungarian scientist Wilhelm Baxter, who wrote the first research
work on Nizami's life and work, and this date has been widely accepted in European countries, as
well as in Azerbaijan. However, there are well-known scholars in both Iran and Azerbaijan who do
not agree with this date and suggest different dates of birth for the poet. For example, Rustam Ali-
yev, one of the prominent legal scholars, writes that Nizami was born on August 7-22, 1140. Aza-
deh Rustamova, who made important contributions to the study of Nizami's legacy, tries to prove
that Nizami was born in either 1148 or in 1149 and so on [2, 8].

Barat Zanjani, a well-known scholar of South Azerbaijan and a former professor at Tehran
University, claims that Nizami was born in 526 AH (1131-1132), taking into account the opinions
of various scholars [9]. B.Zanjani considers only M. Mirbagirzadeh's opinion to be true from these
authors and made some corrections to it. He thinks he was born in 526, 1131/32. Given all this cha-
os and diversity of opinion, we need to clarify the date of Nizami's birth. In this case, the various
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facts in the poet's works and all the notes of Nizami, which are likely to clarify this issue, must be
taken into account.

Medieval sources do not contain any information about the date of birth of the great poet.
Authors who usually lived in the Middle Ages gave the date of the poet's death. It should be noted
that there is no common ground between them. For example, a respected commentator such as Dov-
letshah Samarkand stated the date of his death as 1180, but Tagiaddin Kashani wrote that he died in
1209. This last date is also present in the stamp of the poet's tombstone. Today, however, researc-
hers are still relying on contradictory opinions. This is because various facts in the poet's works are
interpreted by scholars in different ways. On the one hand, the passage depicting Nizami's death at
the end of the Igbalnameh, on the other hand, at the end of the same work, the signs that it was pre-
sented to the Mosul ruler Izzeddin Masud, who came to power in 1211, confuse scholars. At the end
of Igbalname, after describing the deaths of Alexander and seven Greek scholars, Nizami writes that
he joins them after 63 years and six months later [10].

S.Nafisi also notes that Ibn al-Futi confuses Nizami Ganjavi with Nizami-mulk, inspite of
hundred years™ difference between them. However, he notes the person mentioned above is the one
who belongs to Nizami school exactly, he states him to own the pseudonym Nizami. He mentions
Nizami's two works. Contrary to Ibn al-Futi's opinion, Nizami's pseudonym was not taken from Ni-
zam al-Mulk'’s nickname. Because the name of the great Nizamul-Mulk was not Abu Ali Hasan. l1bn
al-Futi writes clearly: Majdaddin Abu Nasr Ahmad ibn Mahmud ibn Ali Nizami is a poet who me-
morizes Persian poems, the original of which reaches Nizami Ganjavi that he was Nizamul-Mulk
Abu Ali Hasan, from whom he took the nickname Nizami, and he became a poet of sweet word. So
it is clear from here that Nizamul-Mulk Abu Ali Hasan himself was one of Nizami's proceeder. The
note from Ibn Futi and his explanation of it is quite interesting. Majdaddin Abu-Nasr Ahmad, about
whom Ibn Futi mentioned was still alive in 705 BC, in 1305-1306 AD he was poet and wrote poems
under the pseudonym Nizami. He also had panegrics about Sahib Sadaddin who was in the camp.
Ibn Futi also uses the following expression about Majdaddin Ahmad: “Memorizer of Persian po-
ems.” This word is sometimes translated as “the protector of Persian poetry.” In our opinion, this is
a misconception. According to us, the word hafiz here means a person who knows a lot of Persian
poems by heart, memorizes them, and has a strong memory. One of the curious aspects of Ibn Fu-
tin's note is that he also mentioned the names of the father and grandfather of Majdaddin Ahmad
Nizami, who lived in the second half of the 13th century and the beginning of the 14th century. His
father's name is Mahmud and, his grandfather's name is Ali. There is a difference of only 100 years
between the date of death of Mahmud and Ali Nizami, who was born from the son of this great thin-
ker, Muhammad, and the meeting of Ibn Futi with Majdaddin Ahmad. At the same time, as Said
Nafisi points out, if we consider that Majdaddin Ahmad was a man who lived mainly in the second
half of the 13th century, or at least if we consider that this man was born in about 70-90s of the 13th
century, as a result, the rate of his father and grandfather’s relation to the Nizami period is also de-
termined. It would be wrong to think that Majdaddin Ahmad's grandfather, Ali Nizami, had a son
other than Muhammad, who is now unknown to us [11].

However, as in the above examples from his poems, he says that in Ganja he is not apprecia-
ted, that he is the treasurer of sins, but that he gained fame in other places, and that he needs to esca-
pe from thirst in his own land, says that he wants to quit being a hermit and go on a journey and that
he has long wanted to be in the service of the Kaaba, and writes that he wants to visit the Kaaba.

In a funeral speech dedicated to Nusrat ad-Din, who came to power after 1191, written much
later than this ode, the poet praises the Kaaba in the language of fire and expresses a desire to see
this place. However, this does not and cannot give any reason to say that he is from Mecca.

In particular, the fact that the poet praises Iraq and wants to see it does not give any reason to
say that Nizami is from Iraq. Nizami did not aspire to Iraqg, because this is allegedly his homeland,
on the contrary, Nizami aspired to Iraqg, because he could not get a decent price in his homeland, in
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Ganja, “so that like a treasure that came out of its source, i.e. go beyond the borders of the mother-
land and get a worthy assessment”, “how silver comes out of the stone and becomes famous” gain
fame with its skill and genius, be recognized, get rid of envious people, visit the great cultural cen-
ter of the East, see, read books that he could not get, meet, talk, study and teach the people he wan-
ted to but couldn't see.

So, once again it must be safely said that Nizami is from Ganja, he was born in Ganja, was
born in a prosperous Ganja family, lived and worked in Ganja. Neither the verses added to the com-
position of Nizami, nor the opinions of the authors of the tazkire, who, on the basis of these verses,
claimed that Nizami was from Qum, Tafrish, Farakhan, nor the senseless reasoning of Vahid Dast-
girdi are capable of casting doubt on this clear truth [12].

CONCLUSION

The idea that Nizami was originally from the Iraqi part of Iran is more strongly defended by
Aliakbar Shahabi, the author of the book "Nezami shaere-das-ansara™. A. Shahabi is of the opinion
that most Iranian and non-Iranian historians and tazkiras write that Nizami's birthplace is Ganja, one
of the cities of Azerbaijan, but those authors also generally remind that Nizami's origin is from the
land of pure Iraq (Gum and Tafrish districts). His father moved to Ganja from Iraqg.

Right there an example is given from the tazkire "Majmaul-fusakh" by R. Hidayat: "Although
Dr. Nizami is a native of Qum, he is known as he is from Ganja." According to A. Shahabi, alle-
gedly G. Darab established that Nizami was born in 1145 AD near the city of Gum and emigrated to
Ganja. Allegedly, contrary to the opinion of historians and researchers, Mirza Muhammadali Tarbi-
yat considered Nizami with an Azerbaijani prejudice an Azerbaijani poet and considered it wrong to
consider him from Gum. This strict Persian chauvinist, instead of facing the truth and paying atten-
tion to the fact that older and more reliable sources say that Nizami is from Ganja, regards with reg-
ret the statement of M. Tarbiyat that Nizami is from Ganja, founded on Zakaria Kazvini and Abdur-
rashid Bakuvi as fanaticism.

He turns to Abdulnabi Ghazvini, the founder of the tazkir, who consider Nizami to be from
Qom, and reminds him of his opinion that Nizami was from Farakhan of Qum. A. Shahabi is of the
opinion that all the authors, except for M. Tarbiyat, considered Nizami to be an original Iraqi.

A. Shahabi's defense of V. Dasthirdi's opinion "But there is no doubt that he is from Iraq" is
not a prejudice, but the words "Nizami Abu Muhammad Nizamuddin Ilyas bin Yusif bin Zaki Mu-
ayyad Ganjavi" by M. Tarbiyat who was the most famous of Iranian poets and the most eloquent
among Azerbaijani masters of the word” is the result of prejudice! Strange logic!

A. Shahabi also expresses his attitude to the verses added by later periods, in which it is stated
that Nizami is from Qum, and writes: “According to the author of these pages, the phenomenon of a
poem with such a historical basis cannot be added on purpose. It is difficult to imagine what bene-
fits and interests the one who made this addition expected. It is possible that the location was confu-
sed by the rewriters.

Said Nafisi, a well-known scientist, writer, who has done a remarkable job in the field of col-
lecting and publishing lyrical verses of Nizami, takes the right position and writes: "In any case, it is
reliably known that, with the exception of one or two trips (he made a pilgrimage), Nizami spent his
entire life in Ganja and its surroundings. For this reason, he is always known as Nizami Ganjavi in
Persian literature and is considered one of the poets of Azerbaijan.

On the other hand, | heard that some of the contemporaries even think that there is a descen-
dant of Nizami and say that his son still lives in Tafrish.

The outstanding Azerbaijani scientist Abdurrashid al-Bakuvi in his work “A Brief Description
of the Monuments and Miracles of a Powerful Ruler” also ends his article about Ganja with the fol-
lowing words: “The famous poet, sage and doctor Abu Muhammad Nizami are from here. Hehas an
amazing "Divan" and beautiful epics called "Khosrov and Shirin", "Leyli and Majnun”, "Makhzan
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al-Asrar” and "Seven Peykars". Like Zakharia Qazvini, Abdurrashid Bakuvi does not mention the
poem Iskendername. Apparently, he repeats the words of the author of "Monuments".

The number of authors who do not doubt that Nizami is from Ganja and who interpret this as
an axiom can be increased to the maximum. Let's also take into account that all these authors lived
until the 16th century and were closer to the Nizami period. They lived and worked at a time when
the works of Nizami had not yet been distorted by the scribes who copied them, and were not supp-
lemented in an inappropriate way.

This situation is well known to specialists who, since the 1930s, have been preparing scientifi-
cally critical texts of Nizami's works. People, who make additions to the texts of Nizami's works so-
metimes make these additions so clumsily and inexperienced that it does not correspond to the logi-
cal flow of Nizami's poems, violates it in terms of language, style and thought. It would be a big
mistake to overlook this aspect when speaking about the life and thoughts of Nizami.

But, unfortunately, sometimes even more or less influential scholars of science try to raise do-
ubts about the truths stated by authoritative sources and by the poet himself, based on such fake, fic-
tional verses added to the works of Nizami. Such offenses existed in the Middle Ages and still exist.

We have reviewed the records of commentators, historians and geographers who have no do-
ubts that Nizami was a native of Ganja. Let us now turn to the notes of the authors who lived and
worked after them and were fed by the erroneous and incorrect opinions of some scientists.
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GONCODO iNTiBAH DOVRUNUN TARiXi-QQaBi
IRSININ BOZI MOQAMLARININ TODQIQI

E.L. Hasanov

Tadgiqat isindo miixtalif elmi manbalor asasinda Goncadas ilk orta asrlor dovriiniin elm va toh-
sil miihitinin inkisaf xtisusiyyatlori tadqiq edilmisdir. Bu tarixi dovrdo Gancoys miihiim siyasi vo
madoni moarkaz kimi miixtolif 6lkalorin taninmis alimlorinin sofarlori ilo yanasi, onlarm todrisi vo el-
mi foaliyyati ilo bagli miithiim tarixi malumatlar da 6yranilmisdir. Todgigat isinds tarixi-etnoqrafik
moanbolora asaslanaraq Ganconin elmi, adabi-madani inkisafinin tokca 6lkonin deyil, hom dos biitov-
likdo Islam diinyasinin Intibah dovriiniin saciyyavi xiisusiyyatlarinin dirgoldilmasinds, eloco do
adabi-madani inkisafinda shamiyyati miioyyon edilmisdir. Soharin ¢oxasrlik tarixi-madani irsinin
todqiqinds ayri-ayr1 alyazmalarinin, arxiv sanadlorinin do xiisusi ohomiyyati elmi cohatdon arasgdi-
rilmigdir.

Acar sézlor: Azarbaycan, madaniyyat, tolerantliq, Ganca, tarixi tadqigat, Intibah, elm,
tahsil

UCCJIEJJOBAHUE HEKOTOPBIX BOITPOCOB UCTOPUYECKOM
I'EHEAJIOI'MHA B I'SH/IZKE 2ITIOXHW BO3POXKIEHUSA

2.JI. I'acanos

B HayuHO-HccnenoBaTeNnbCKOM paboTe Ha OCHOBE Pa3HBIX HAYYHBIX MCTOYHHKOB M3y4arOTCs
0COOEHHOCTH Pa3BUTHUS HAYKH U 00pa3oBaHus B ['sTHKE 110Xy pAaHHETO CPETHEBEKOBBS. Y UUThIBAs
BaXHOCTh TOpoOJia KaK OOIIECTBEHHO-TIOJUTHYECKOTO, YKOHOMUYECKOTO M HAyYHO-KYJIbTYPHOTO
IIEHTpa, B UCCJIEIOBaHNE OBLIN MPUBJICUYECHBI HAYYHBIC apTYMEHTHI O TOM, UYTO HAPSIY C MECTHBIMU
YYE€HBIMU B CPEIHME BeKa [ 'SHIDKY MOCENIaId U3BECTHBIE YUCHBIC PA3HBIX CTPaH, a TAaKKe Ba)KHBIE
UCTOPUYECKHE CBEICHUs 00 MX MPENoJaBaTeNIbCKOW U HAYYHOH AESITeTbHOCTU B TEUEHUE JOJITUX
CTOJIeTUM OBUIM W3Yy4YeHBL. B ucciaenoBaHMM HAa OCHOBE MCTOPHUYECKMX U ITHOTPAPUUIECKUX
HMCTOYHHMKOB OIpPEAEAETCA 3HaU€HUE HAYYHOT0, JJUTEPATYPHOrO U KYJIbTYPHOIO pa3BUTUA | sSHIKU
B BO3POXKJICHUHM XapaKTEPHBIX OCOOCHHOCTEW mepuoja Peneccanca HE TOJIBKO CTpaHbl, HO W B
nenoM B pa3Butuu Mcemamckoro mupa. HayduHo wuccienoBaHo ocoboe 3HadeHHE OTIENbHBIX
pyKomuced W apXHMBHBIX JOKYMEHTOB B W3YYE€HHH MHOTOBEKOBOTO HCTOPHKO-KYIBTYPHOTO
HacJeaus ropoja.

KiroueBble cioBa: AszepbOatiodcan, Kynomypa, moiepanmuocmo, 1saHOdxdca, ucmopuueckoe
uccneoosanue, Peneccanc, nayka, oopasosanue
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Today in the early 21* century, it is quite challenging to find completely mononational state.
Throughout the world history new territorial gains, wars, willing or unwilling (forced) migrations,
trade relations, economic and climate conditions changed the ethnic picture of the world not once.
United under the rule of one state different cultural groups had to leave together and figure out the
written or unwritten rules of peaceful coexistence. The need of respect for cultural, religious, social
differences in the end gave a shape to the idea of the concept of multiculturalism. Although “the
clear trend across western democracies towards the increased recognition and accommodation of
diversity through a range of multiculturalism policies and minority rights” [15, p. 97] can be
observed from 1970s to mid-1990s, such policies could be found in 19" century societies either. The
present article deals with multicultural values existed in the Ottoman society formed by the 19"
century in inhabited by more than 22 different ethnic groups the Ottoman Empire.
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INTRODUCTION

Today in the early 21% century, it is quite challenging to find completely mononational state.
Throughout the world history new territorial gains, wars, willing or unwilling (forced) migrations,
trade relations, economic and climate conditions changed the ethnic picture of the world not once.
United under the rule of one state different cultural groups had to leave together and figure out the
written or unwritten rules of peaceful coexistence. The need of respect for cultural, religious, social
differences in the end gave a shape to the idea of the concept of multiculturalism.

In some literature, multiculturalism is given a definition as a consisting part of political
ideology, aimed to work out the political and legislative conditions of tolerant and harmonic
coexistence of representatives of distinct ethnic groups, which carry their own cultural, economic,
social mentality, without disturbing a stability of their traditional life style. Political side of this
question mainly deals with granting of certain rights (individual or collective) to these groups on the
grounds of the principles those cultures have, as well as with equal recognition of various cultures
avoiding privileging any dominant communities. According to multicultural principles, a state has
to “remain neutral between groups and ensure that basic liberal rights are fairly and consistently
applied across cultural differences” [12, p. 10169]. As a reference for the main principals of
multiculturalism, which include state’s acceptance and valuing of cultural diversity, fair access to
social resources and elimination of obstacles which prevent marginal cultural groups from
socializing, encouraging their participation in all aspects of state’s life, support of the reproduction
and development of different cultures, etc., the ideologists and researchers of multiculturalism use
the Universal Declaration of Human Rights (1948), the International Covenant on Civil and
Political Rights (ICCPR, 1966), the UN Declaration on the Elimination of All Forms of Intolerance
and of Discrimination Based on Religion or Belief (1981), the Declaration on the Rights of Persons
Belonging to National or Ethnic, Religious and Linguistic Minorities (1992), the Universal
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Declaration on Cultural Diversity (2001) [9] and a list of other local and international documents
which were designed to protect the rights each human has inherent. Thus, emerged as an opposition
to the “melting pot” theory the concept of multiculturalism was put forward to support the “salad
bowl” or the “glorious mosaic” [10, p. 10] image of multiethnic society, where an
acknowledgement of diversity lets the different cultures maintain their distinctiveness.

Although “the clear trend across western democracies towards the increased recognition and
accommodation of diversity through a range of multiculturalism policies and minority ri%]hts” [15,
p. 97] can be observed from 1970s to mid-1990s, such policies could be found in 19" century
societies either. The present article deals with multicultural values existed in the Ottoman society in
the 19" century.

MAIN PART

Multicultural values in the 19" century ottoman society

Canadian political philosopher, the author of numerous works on multiculturalism, Will
Kymlichka in his work “The rise and fall of multiculturalism?” puts forward an idea, stating that
“multiculturalism is as old as humanity: different cultures have always found ways of co-existing
and respect for diversity was a familiar feature of many empires throughout history” [6, p. 5]. The
Ottoman Empire, which existed more than 600 years (1299-1922), was covering a vast territory
inhabited by more than 22 distinct ethnic groups. To control this huge cultural diversity an efficient
system was needed. As known, internal affairs in the Empire were regulated by the “Ottoman Law”
(Osmanl: kanunu), which rested on two pillars - “Shar-i” and “Orf” (Ser-i ve Orf). The Shar-i
consisted of “some basic principles of politics applied within the empire that did not change in
general. The source of its unchanging politics and the legal foundation on which it was based were
the provisions brought by Islam” [2, p. 9]. The Ottoman state regulated the social, economic and
administrative aspects of the state life in accordance with these provisions established through the
Holy book (Quran) and the sunnah. The policy of the state, which may change or support a diversity
leaned upon the customs (6rf). “The source of the custom based laws were national culture,
traditions, rituals. Although some customary practices could go against the generally accepted by
shari’a rules, however, the Ottoman ulema always used to know how to make the customary
practices that did not comply with the shari’a more reconcilable” [2, p. 9]. Thus, being quite liberal
in its approach to a different cultures and taking these principles as a base for the further actions, the
Empire designed a specific control system called “millet system”.

“Nation system” of the Ottoman Empire was a “political organization which granted to the
non-Muslims the right to organize into communities possessing certain delegated powers under
their own ecclesiastical heads” [13, p. 212]. It is known, that before the late 19t century the word
“millet” - “nation” mainly referred to religious communities. During the Ottoman military
campaigns non-Muslim population surrendered without armed resistance was guaranteed its live,
property and the practice of their religion if accept the political superiority of Muslim Turks.
Members of such communities who went under the Ottoman dominion were given a name
“dhimmi” (“zimmi”) - “protected people” [16, p. 190]. When Sultan Mehmet II the Conqueror
captured Constantinople, present Istanbul (1453), he ordered the Greeks to hold the election of the
patriarch as a token of the freedom they were given to continue practice their religion. The chosen
patriarch would later receive not only church leadership responsibilities, but also a list of political
duties to rule the community. Given a title of “Millet bashy” (“millet bas1™) - “Head of millet”, he
would also be engaged in the reforms of millet’s internal governance, educational, court, tax, etc.
systems, and from that time on he would be considered as one of the Empire’s bureaucrats.
Bulgarian, Serbian Churches, Antioch (Antakya) and Alexandria (Iskenderiye) Patriarchate were
next placed under the jurisdiction of the Greek Orthodox Patriarchate. The similar administrative
status was given also to the Armenian Patriarchate. This religious institution received the right to
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control “the rest” of the Christian population of the Empire, which did not belong to the Greek
Orthodox Patriarchate. Assyrian, Ethiopian, Coptic Churches, gypsies, Syrian and Egyptian
monophysits, Bosnian bogomils were under its jurisdiction. The head of Jewish community in his
turn was given a title of “Hahambas1” and the same rights and responsibilities as his Christian peers
and was responsible for the completely Jewish community within the Ottoman boarders [1]. Thus,
within the Ottoman lands there considered four main “millets” - the Turks, the Greek Orthodox,
Armenian and Jewish communities. Apropos for above mentioned it should be noted, that religious
affiliation as a criteria for distinction existed in many world societies of those days. As an example,
an American sociologist Nathan Glazer in his work “We are all Multiculturalists now” in terms of
American society said, that “in the 1840s, 1850s, 1890s, and after the First World War in the days
when the Ku Klux Klan boomed, the chief issues were whether Catholic children would attend
public schools of a Protestant cast, whether children should be taught in German public schools”
etc. [10, p. 9]. In times, when ethnicity, race, nationality, nation was not yet turned into an object of
social and political segregation, religious affiliation was the only criteria for a determination of
“others”. Nowadays, when all traits for further distinction were gathered under the one term
“cultural diversity” the theorists of the ideology of multiculturalism offer various approaches to this
question.

Australian political theorist Chandran Kukathas put forward four main models of responses of
a state to the problem of cultural diversity: “isolationism” takes place when a society tries “t0
restrict membership by forbidding entry by outsiders, and also to enforce conformity within their
boundaries by denying those who are different the opportunity to integrate; “interventionist”
societies “want to see other people conform to their way of life but are unwilling to allow them to
become a part of that society”; “assimilationist” societies tolerate or permit the admission of
outsiders without seeking forcibly to enforce membership, but nonetheless require all members of
society to integrate fully into the ways of the dominant culture; and the fourth type, “liberal
multicultural” societies, in general, admit outsiders without either encouraging or deterring them
from seeking membership and tolerate their ways whether they seek to integrate into the new
society or elect to hold on to their separate traditions and beliefs [14]. Numerous travel accounts,
reports, memoirs by representatives of various Western cultures, who spent time in the Ottoman
Empire show that the fourth type of society can be easily attributed to the latter.

The work “Constantinople Essays” by the Russian orientalist, diplomat and traveller
Constantine Bazili in the chapter dedicated to “four people” living in the Ottoman Empire gives a
comprehensive account on the way these four millets co-existed in 1830s and the way the state
reacted on their existence within the borders. He writes that for several centuries four people have
been living in one city, but instead of drawing closer to each other, on the contrary, they only move
away. They almost never live in the same quarter, have no relationship other than simple trades, and
are governed separately, each nation by its own laws, its own justice. “The internal government of
these four people resembles of four patriarchal republics, between which there is nothing in
common, except for the storm of power hanging over them. They are completely alien to the fate of
the Ottoman Empire; their happiness and grief will never be shared” [3, p. 145]. The Greeks
traditionally lived in Phanar (Fener) neighbourhood, where they had their own churches, colleges,
hospitals and a printing house, where they printed their own textbooks and prayer books: “Here they
even printed an Encyclopedic dictionary of Greek and Byzantine literature, first two volumes of
which were more than 3000 pages” [3, p. 156]. It was the biggest dictionary in whole Europe of
those times. The most eminent institution which survived till our days was the Phanar Greek
Orthodox College or Phanar Roman Orthodox Lyceum (Ozel Fener Rum Lisesi) located in Balat,
known in Greek as the Great School of the Nation and Patriarchal Academy of Constantinople,
established in 1454 by the Patriarch Gennadius Scholarius, the first patriarch selected by Christian
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population of Constantinople at the direction of Sultan Mehmet Il the Congueror. The curriculum of
these schools had only Greek subjects, such as language, literature, philosophy, religion etc.

At this point, it should be noted that the preservation of a national language played a great
role in the multicultural policy of the Ottoman Empire. After the conquest of Constantinople Sultan
Mehmet Il the Congueror allowed the local population of Pera and Galata to leave the city
peacefully, but most of the merchants soon returned with a guarantee of complete surrender, and
later many Genoese inhabitants of Pera accepted Turkish citizenship [11, p. 274]. The origin of the
inhabitants of Pera was evidenced, first of all, by “the native language that they preserved” [17, p.
2] and which was spoken until the second half of the 19th century. This knowledge of languages
will later allow the “Perotes” to hold such an important public position as dragomans - court
translators. The multicultural character of Galata and Pera was described by various travelers in
their memoirs or travel notes. For example, in 1833, in his “Sketches on Turkey in 1831-1832, the
American zoologist James De Kay described these places as follows: “Galata is almost completely
occupied by Christians. It is here that all the shops and offices of merchants and artisans are
gathered, and all foreign commercial centers are also concentrated here. After all, here they are
exempt from taxes and are content with other important privileges” [8, p. 76].

The Armenians mainly inhabited the part of the city called Yedikule - “Seven towers”,
however they could be found scattered all over the Bosporus coastline: “They do not have past and
historical memory, or at least hardly engaged with this issue; they are scattered all over the earth
and did not save a devout memory about a common motherland. For them love for the motherland,
ambitions and fame are a chimera; all their dreams and wishes aim for gold and all profitable trades
are opened for them; as eastern Englishmen they took over all internal trade in Turkey and seem to
lock in chests like in tombs all treasures” [3, p. 157]. The commercial success of the Armenians led
to appearance of the so-called amira class in Constantinople - the elite group of wealthy merchants
and financers of this millet. Due to their material wealth and religious affiliation, they had an open
access to the most modern educative facilities of both the Empire and Europe. For their services
some families, for example, were awarded management of the imperial mint. The Balyans held the
post of an architect to the sultan from 1750 to the end of the nineteenth century and were
responsible for the construction of a number of imperial residences and palaces. With their financial
assistance and efforts the Armenian community of Constantinople was easily receiving licenses to
establish educational centers, charitable institutions, hospitals, churches etc. The Ottoman
government granted them all possible facilities to live their religious, traditional and daily life the
way they are told by their own head of millet. The granted level of self-regulation of the millet was
so high that it led to a draft of a so-called constitution (Nizamname-i Millet-i Ermeniyan) for the
Armenian millet. The document was adopted by an assembly on 24 May 1860, came into force
three years later. The 150 regulations written down in that document contained the rights and
responsibilities according to which this millet throughout the empire reorganized the life of its own
communities pursuing national traditions all by itself without state interference.

The Jews in the Ottoman Empire lived mainly in the district called Haskoy (Haskdy) in the
Goldern Horn: “It was like a whole big city with 70.000 of population, which could be considered
the world capital of Israel. The sons of Israel, not finding refuge in Catholic Europe, resorted to the
hospitality of the East and found patronage and religious tolerance in the kingdom of the Koran.
They are now more satisfied with their life here than in many European cities, and enjoy the same
rights with all the millets - subjects of the Turks” [3, p. 173, 176, 177]. As other millets, they were
engaged in trade, had their own small businesses, openly practiced religion, were given rights to
build own schools and support traditions.

Professor of law Seyra Benhabib in her work “The Claims of culture” distinguishes “strong”
or “mosaic” multiculturalism, when groups of people and cultures are clearly divided and those
identifiable communities that exist with each other are like pieces of a puzzle, maintaining rigid
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boundaries [4, p. 9]. Considering the way these four millets lived according to accounts the western
travellers leaved on their stay in the Ottoman Empire it is somewhat possible to apply this definition
to a type of multiculturalism existed within the Empire boundaries. Four millets lived mainly in
certain districts, did not have any intentions to integrate into common society and did not thrive for
any interactions except those for business, trade or state issues, freely practiced their religion and
celebrated only their own religious holidays, however, creating one whole state population, indeed
made an image of a piece of a puzzle with rigid edges but when put altogether creates a complete
picture. Thus, the “millet system” turned out to be an effective implement to deal with main distinct
cultural groups of the state, which allowed them co-exist peacefully for a long time, up to 19"
century. New philosophic, political, social ideas spread all over the world after the French
Revolution (1789), as well as a new economic reality appeared after the Industrial Revolution (late
18" century) led to certain changes also in political demands of society.

The 19" century is marked by a series of socio-political reforms, which led the different world
societies along a new modern way of development. In those times, such concepts as liberty,
equality, human rights etc. began to define the direction of a new political course in the western
governments. In the history of non-European countries, this period of reforms was called a “period
of modernization”, “Europeanization” or “Westernization”. Started as the implementation of certain
reforms, the main purpose of which at first was to improve country’s economic and military power,
this reform activity went deeper and affected more areas, what would soon lead to the restructuring
of the whole traditional centuries-old state system. For example, the reforms of Muhammad Ali
(20s of the XIX century) in Egypt, the reforms of Tagi Khan (1848-1851) in Iran, the Meiji
Restoration (1868- 1889) in Japan, etc., starting as military-economic reforms after the palace
administration realized the weakness of the country in the face of the threat of the military-technical
development of the West, soon spread to the social sphere and led to the emergence of a new
stratum - the intelligence. This stratum would later be the initiator of the introduction of a western-
style constitution in the country, the change of the regime of absolute monarchy to a constitutional
one, and the convocation of parliament. The Tanzimat reforms (1839-1876) in the Ottoman Empire
could also be added to this list. A new modern Ottoman bureaucracy appeared after those reforms
were a stratum who took the question of multicultural policy to a new level. As Hoffman-Novotny
writes, a “multiculturalism implies the pathos of striving for equality in the existence of different
cultures” [18, p.39]. The Edict of Gulhane (Giilhane Hatt-1 Serif) which crowned the Tanzimat
reforms aimed exactly to provide an absolute “equality” between millets. This document
proclaimed in 1839 consisted of description of equal rights for all millets to be equally protected in
terms of life, property, dignity, to be treated equally fairly in terms of taxes and recruitment of
soldiers. It says: “All imperial privileges apply to all my subjects without distinction of religion or
sect; they will all without exception, exercise these rights” [5, p. 203-207].

CONCLUSION

Thus, although the concept of multiculturalism appeared in the mid-20™ century, the values of
peaceful coexistence were cherished even long before. To describe the typical middle ages societies
the geographer J.S.Furnivall suggested the term “plural society”: “The term plural society seems to
have been coined by Dr.J.S.Furnivall to describe a society comprising two or more elements or
social orders which live side by side within the same political unit yet without mingling” [7, p. 55].
In this sort of society each group practices its own religion, follows own culture and language, lives
by its own ideas and ways. As individuals, representatives of these societies meet, but only in the
marketplace in order to buy or sell something. The plural society consists of different sections of the
community living side by side within the same political unit. Later, with the development of social
relations, with the change of political map and appearance of new concepts in law and international
relations, researchers who study complex societies used to face the issues pertaining to cultural
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rights and politicization of diversity. In this case, the problem of multiculturalism and cultural
diversity was put forward; new definitions and values were developed.

The history of the Ottoman Empire shows that all these processes are relevant to the historical
development of its society either. The Empire was one of those old states who embraced diversity
of four millets living on its territory and provided each of them with certain rights, which with the
course of the time improved. Four main millets lived under the “millet system” for almost six
centuries, openly practiced their religion, traditions and customs, were engaged in trade and many
other businesses and prosper each in its own way. With the Tanzimat reforms, they were recognized
as equal in terms of certain new political, social and economic conditions. All these proves that
values of peaceful coexistence of different cultural groups as a further defined value of
multiculturalist policy of modern democratic states can also be traces back then in the Ottoman
society.
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XIX @SR OSMANLI IMPERIYASINDA MULTICULTURAL DOYORLOR

N.Q. Agayeva

Bu giin XXI1 asrin avvallorinds diinyada tamamilo monomilli dévlat tapmaq olduqca ¢atindir.
Diinya tarixi boyu yeni arazi ugrunda savaslar, miiharibalor, koniillii vo ya macburi kogloar, ticarat
olagolori, igtisadi vo iglim soraiti diinyanin etnik monzarasini bir neg¢o dofo artiq kokiindon
doyisdirmisdir. Bir dovlatin hakimiyyati altinda birlogon miixtalif modaniyyat qruplari bir araya
galib dinc yanasi yasamanin yazili vo ya yazilmamis qaydalarini miioyyanlosdirmali olmusdurlar.
Modoani, dini, sosial forglilikloro hérmatin zorursti sonda multikulturalizm anlayist ideyasini
formalasdirmisdi. “Bir sira multikulturalizm siyasati Vo azliglarin hiiquqlar1 vasitasilo miixtalifliyin
daha ¢ox taninmasi istiqgamatinds qorb demokratiyalarinda aydin tendensiya” [15, p. 97] 1970-ci
illordon 1990-c1 illorin ortalarina qodor miisahido olunsa da, bu ciir siyasatloro XIX osr
comiyyatlorindo do rast galmak olar. Togdim olunan magalo Osmanli Imperiyasinda 22-don ¢ox
miixtolif etnik qruplarin yasadigi XIX osrdo formalasmis Osmanli comiyyatindo mdévcud olan
multikultural dayarlardan bohs edir.

Acar sozlar: Osmanli, coamiyyat, multikultural, XIX asr, millat

MYJBbTUKYJBTYPAJIBHBIE HEHHOCTHU B OCMAHCKOM OBHIECTBE
XIX BEKA

H.I'. AraeBa

Ceromnsi, B Hauale XXI| Beka, JOBOJIBHO CIOKHO HAMTH TOJHOCTHIO MOHOHAIIMOHAIBHOE
rocynapctBo. Ha mpoTsikeHnn MUpPOBOM HCTOPUH HOBBIE TEPPUTOPUAIBHBIC MTPUOOPETEHUS, BOMHBI,
JIOOPOBOJILHBIC MJIM HEBOJIBHBIE (BBIHYX/ICHHBIC) MUTPAIIMH, TOPTOBBIE OTHOIICHHUS, SKOHOMHYECKUE U
KJIMMaTUYEeCKHUEe YCIIOBUSI HE Pa3 MEHSUIM dTHUYECKYIO KapTHHY Mupa. OObeqUHEHHbIE MO/ BIACTHIO
OJIHOTO TOCY/IapCTBa Pa3HbIE KYJABTYpPHBIE TPYIIBI ObLTM BBIHYKICHBI BhIPAOATHIBATH MHCAHBIE U
HEMMCaHble MpaBUJia MUPHOTO COCYIecTBOBaHUS. W 3Ta HEOOXOAMMOCTh YBaXKEHUS KYJIbTYPHBIX,
PEJIMTHO3HBIX, COLMAIBHBIX TPAJAULIMKA Jpyr JApyra B KOHEUYHOM WUTOre CcGhOpMHUpOBAJIA HICHO
KOHILICMIIUK MYJIBTHKYIbTypanu3Ma. XOTs «UeTKYI0 TeHJCHIMIO B 3alaJHBIX JIEMOKpPATHsIX K Oolee
IMPOKOMY TPHU3HAHUIO KYJBTYPHOTO PAa3HOOOpa3us TIOCPEACTBOM psila TOJUTHK MYJIbTHKYJIb-
Typaji3Ma U MpaB MEHbIITUHCTBY [15, p. 97] MoxkHo Habmoaath ¢ 1970-x 1o cepenunbl 1990-x rofos,
no/Io0Hast MOJIMTUKA BCTpevaeTcs v B obmectBax XIX Beka. B Hacrosimiel ctatbe paccMaTpuBarOTCst
MYJIBTUKYIBTYPHBIE IIEHHOCTH, CYILIECTBOBABIIIIE B OCMaHCKOM o011iecTBe, chopmupoBasmemcs K XIX
BEKY B HaceJIeHHOM OoJiee ueM 22 pa3IunIHbIMHI STHHUECKUMHU rpyrmamMu OCMaHCKON UMITEPHH.

Kurouessble cioBa: Ocuanckoe, obwecmeso, myarsmuxyromypaiusm, XIX eex, muiiem
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Ethnic group is a classification by other people of a particular group of individuals, usually
based on similarities or similarities in language, ancestry, history, society, culture, nationality, or
social behavior. The concept of ethnic group is often used for nationality, ethnic nationality, and
the distinction of one group of people from others on a national basis. Ethnic group — ethno-social
education, special ethnic, has similar ethno-psychological, ethno-cultural, linguistic and religious
characteristics. Its understanding is interpreted as “national minority” in political-legal terms. In
international legal acts and UN Conventions, “national minority” and “ethnic minority” (group)
are often used as adequate terms. Ethnic groups arise and develop in ethnic territory. Ethnic terri-
tory means a province where a certain people are located. This area is one of the important featu-
res that distinguish it from other nations. Ethnic groups Tats, Talish, languages of the Kurds belong
to the Iranian branch of the European language family. The Caucasian-speaking peoples are the
Lezgis, Avars, Sakhurs, Udins, Budugs, Grizs, Khinaliks, and Elghoys, who mainly settled in the
northeastern and northwestern regions of Azerbaijan. The article provides information about the
history of the Rutuls, who are representatives of a small number of peoples living in friendly and
fraternal conditions on the territory of Azerbaijan, and samples of Rutul folklore and ethnography,
which are part of the Rutul culture, were collected and included in the research. Along with the sci-
entific works written in this direction, observation, interview and material collection methods were
used in the research work.

Keywords: Few peoples, customs, cultures, traditions, abay, dawat.

DOI: 10.59849/2409-4838.2023.3.126

INTRODUCTION

Geographically, modern Azerbaijan, located on the border of the European and Asian conti-
nents, was established at the intersection of various civilizations: Achaemenid-Sasanian, Roman-
Byzantine, Scythian-Khazar, Turkic-Oghuz cultures. Its location in favorable geographical conditi-
ons and rich nature have made this area a large settlement since ancient times. Both in ancient and
modern times, Azerbaijan has been engraved in the memory of history as a nation distinguished by
its high tolerance. This is the homeland of Zoroastrianism, the first cradle of Christianity in the Cau-
casus, the place where Islam is widely spread, the area where different ethnic groups live in peace,
the land where colorful cultures and folklores flourish by benefiting from each other. Historical so-
urces show that the ethnic composition of Azerbaijan is constantly expanding. Today, Azerbaijan
stands out for its ethnic diversity. Along with Azerbaijani Turks, there are Rutuls, Lezgis, Avars,
Tats, Talyshs, Mountain Jews, Kurds, Molokans, Ingiloi, Sakhurs, Khinaligs, Budugs, Grizs, Udins,
etc. Ethnic groups live in unity and equality. Each ethnic group is part of the all-Azerbaijani culture,
and each ethnic group has preserved elements of its own culture. Thus, the unique traditions, crafts,
cuisine and various ceremonies of each ethnic group are among the main factors that serve to furt-
her enrich the culture of Azerbaijan. Dagestan, including Rutul, one of its territorial units, has been
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and continues to be an interesting research place for travelers, historians, and scientists since ancient
times. As a rule, in the center of interests is the history, etymology, ethnography, socio-economic
conditions, economy of the mentioned region, as well as the research of the languages of the indivi-
dual people settled in the area. Historically and today, researchers have been interested in the li-
festyle and culture of the ethnic peoples living in the territory of Azerbaijan. One of these peoples is
Rutul. The history of Rutuls is related to Caucasian Albania. In the VI-VII centuries, they were inc-
luded in Lezgan. Rutul was one of the large political associations that existed in the territory of So-
uth Dagestan in the XI1I-XV centuries. In the 15th-16th centuries, the village of Khnov in Rutul
grew stronger and created its own special cavalry unit. Gazigumukh Shamkhali reported this to the
Russian tsar. The inscriptions of those times found in Khnov confirm this fact. As shown in the bo-
ok “Rutuls in the past and now” published in 1962 by L. I. Lavrov, a prominent Caucasian scientist,
in the 15th century Rutul was a large feudal institution and played an important role in the political
life of Dagestan. Over the centuries, Khazars, Mongols, Turks, and Persians attacked Rutul, but the
representatives of this brave nation resisted them heroically. The fact that Nadir Shah’s army besie-
ged Rutul in 1741, but could not take it, gives a clear idea of how the Rutuls are a warlike people.

It occurs in the book “History of Abu Muslim” under the name of “Rutul”. According to
what is said there, some of the grandsons of Abu Muslim are settling in Rutul, Khnov and Shinaz.
From the same source, we read that during the war with the Khazars, the ruler of Akht, Dervishal,
“calls for the help of the brave warriors of Rutul, Jenik and Rufuk” [13]. According to LI Lavrov, a
Sufi temple existed in Rutul in the 12th century. Arabic inscriptions, according to the scientist, indi-
cate that Islam was strengthened among the Rutuls during that period. He calls the upper bank of
the Samur River “the richest area in the Caucasus where Kufic writings are widespread [6].

The first written information about the places where the Rutuls lived can be found in the
works of medieval authors. The 13th century Arab cosmographer Zakariyya al-Qazvini writes about
the Rutul village of Shinaz: “Shinaz is a small town in the land of the Lezgis, it is located on the
breast of a big mountain. The way there goes through the peak. They grow a variety of grain called
“sul” and mountain apples. Residents are kind and attentive to guests. They are engaged in the pro-
duction of weapons and armor” [7].

The Rutuls follow the Shafi sect of the artificial sect of Islam. As shown in the sources, the
Rutuls were the first to accept Islam in Dagestan. Of the CaucasusThe inscription on the tomb of
Sheikh Muhammad ibn Asad ibn Mughal, who was buried in Khnov in 675, which is considered a
monument of early Islamic culture, as well as other epigraphic inscriptions from the XI-XIII centu-
ries discovered in Dagestan, confirm this idea [13].

At the beginning of the 19th century, the military intervention of the Russian Empire in the
Caucasus began. In 1812, Rutul was annexed to Russia. In 1838, under the leadership of Agha Bey
al-Rutuli, an uprising against the Russians broke out. In 1839, Rutul district was incorporated into
llusu sultanate. In 1844, when Daniyal Bey went to the side of Sheikh Shamil, the sultanate was
abolished. When the rebellion was suppressed, the Rutul free society and the Ilusu sultanate came
under the control of the Tsar-Balakan military district created by the Russian Empire. The district is
divided into three districts: Rutul, Ilisu and Ingiloy. Each of them requires a deputy from the head
of the district [13].

Families of Dagestanis, including Rutuls, who took an active part in the Caucasus war under
the leadership of Sheikh Shamil, were exiled from Dagestan after the fall of the movement. They
immigrate to a number of Eastern countries [13].

In the Mountainous Republic established in 1917, the Arabic language acquires the status of
the state language, classes are held in this language in schools. When the Dagestan MSSR was es-
tablished in 1921, the Rutuls, like a number of peoples, opposed the Soviet government. In May
1930, an anti-Soviet uprising broke out in Khnov and surrounded the surrounding villages. But the
rebellion is brutally suppressed [13].
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In 1925, when the anti-Islam campaign started in Dagestan, it was accompanied by the clo-
sing of schools, the banning of the Arabic language, and the destruction of local imams. That policy
continued in the form of repressions in the 30s. Rutul intellectuals still feel its bitter consequences
in their fate [14].

The ethnonym “Rutul” is related to the name of the district of the same name in Dagestan. Its
origin is unknown. In general, this word appeared late, and the rutuls like it gave themselves names
such as mukhads, shinaz, mukhrek, borrows, and khnovs. It is interesting that the Rutuls call their
village MBIXIAI/I, and themselves MpixiaObir or Mbixian [15].

According to the 1989 census, 25,397 ethnic Rutul people lived in the USSR. Representatives
of this people live in Luchek, Shinaz, Ikhrek, Mukhrek, Amsar, Kina Vrush, Cilikhur, Gala, Pilek,
Fartma, Aran villages located on the banks of the Samur River in Rutul district, Borch of Rutul dist-
rict on the banks of Akhitchay, and Khnov of Akhtyi district.they live in their villages. They also
settled in the villages of Rybalka of Kizlyar district and Novy Borch of Babayurd district in Nort-
hern Dagestan [15]. In Azerbaijan, the Rutuls live mainly in the villages of Shin, Shorsu, Gaynar,
Dashuz, Goybulag, Kuderlii, Aydinbulag, Inche, Orta Zayzid, Baltali, Bash Goynuk, and Ashaghi
Goynuk of Sheki region. There are Mukhad, Shinaz, Mukhrak, Ikhrak, Bortug and Khnov dialects
of the Rutul language [16]. Until the 40s of the 20th century, the Rutul lived a nomadic life, enga-
ged in cattle breeding. Another reason why the population leads a nomadic life is the unfavorable
geographical position of Dagestan. The unfavorable geographical position of the villages of Borch
and Khnov, where the Rutuls lived (Figure 1), made communication with other regions difficult.
Therefore, the Rutuls were historically forced to communicate with Azerbaijan. That is why the po-
pulation migrated to the grasslands of Dagestan (Rutul region) in the summer, and to Saatli, Salyan,
Sabirabad, Kurdamir, Sheki and Shekinin Shorsu, Dashuz, Sarija, Acinohur areas of Azerbaijan in
the winter [13].

|
)

Fig. 1. Rutul elders

Farmers engaged in migratory livestock farming were divided into two groups: The first gro-
up of farmers were farmers who migrated as a family. They took all their family members with
them. The second group of farmers kept their families at home, bought and sent all the food items
needed by the family from the city of Sheki, and they themselves were engaged in cattle breeding in
Azerbaijan. Both groups of farmers were in Azerbaijan for nine months of the year, and in Dagestan
for the remaining three months. One of the ties established by the Rutuls between Azerbaijan and
Dagestan was kinship ties. Historically, relations between Azerbaijan and Dagestan have existed
and these relations continue even now. The unfavorable geographical location of Rutul region, es-
pecially the villages of Abaorch and Khnov, caused the problem of food shortage for them. That’s
why they took the food they needed from Azerbaijan (Sheki). They used horses to carry 5-6 months
of food supply and provide their own food supply. The Rutuls acquired these foodstuffs both with
money and by exchanging wool, cheese, meat, and dairy products. They used Shin Gorge and Sala-
vat Pass as the main transportation route. The period of transition from the nomadic lifestyle of the
Rutuls to the sedentary lifestyle has left deep traces in the memory of the older generation. The li-
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ving carrier of the traditions, folklore, way of life and household of each nation is the older genera-
tion of that nation. It lives in their memories and actions and is passed down to the present generati-
ons. These traditions are still remembered today [13].

Marriage ceremonies in Rutuls — The first stage of marriage ceremonies in Rutuls is girl app-
roval [17]. On the eve of the spring holiday, every generation or every neighborhood would gather
together in rutuls and perform various ceremonial rites on the occasion of the arrival of spring. At
this time, young people would find an opportunity to like a girl, open their hearts, build a swing and
have fun. Rutuls would call it “shadvaldi” [16]. In general, the tradition of swinging with a swing
was characteristic not only of the Rutuls, but also of the peoples of Central Asia. In the past, wed-
ding invitations in rutuls were different. Rutuls used to say “come with your spoon” (turukhhan
dik'a) when inviting to a wedding. It was also a form of invitation to eat. The Rutuls call the wed-
ding “Davat” [16]. In the village of Shin, where the Rutuls live, when the boys approach the girl’s
house, one of the bride’s relatives hangs onions on a long tree. One of those who came to take away
the bride had to aim and shoot her. One of the interesting customs was that the groom shot with a
rifle at his wedding. The bridegroom was not in his own house (on the day of the wedding) but sat
either in a neighbor’s house or a close relative’s house. When the boy comes to take the bride from
his house, the girl closes the door and there is a ceremony called “bakhri”. The duty of “Jilovdar” is
silver decorated with a red ribbon from the girl’s houseis to sell the bowl to the boy’s house. The
groom’s “right or left female” buys it from the boy’s house. Three days after bringing the bride, the
“bulakha ek’irurair” (taking out into the water) ceremony is held. At this time, those who take the
bride to the water distribute halva and other sweets as sweets to those on the way [16].

In Rutul, marriage with relatives is not allowed. In other words, there is no marriage between
uncles, cousins, aunts, cousins, great-aunts, aunts, great-great-grandsons, and great-great-great-gre-
at-great-great-great-great-granddaughters. From this it can be concluded that Rutuls prefer exoga-
mous marriages, i.e. marrying from a different generation, rather than marriage based on blood
kinship. In the 19th and 20th centuries, the beshikkertma marriage rule existed among the Avars
and Lezgis, as well as among the Rutuls. During the cutting of the umbilical cords of newborn babi-
es, the mullah recites a prayer and then declares that the babies belong to each other [16]. The Ru-
tuls have preserved this uniqueness in their wedding customs as well as many of their customs and
traditions. The scene with the participation of the Khan, the Vizier and the Executioner is also fas-
hionable in modern Rutul weddings. This scene takes place on the day after the boy’s wedding. In
addition to bringing color to the wedding, this custom also has educational significance. Elders who
have participated in the weddings of the village for many years also remember the past customs.
They talk about the difference between present and past weddings. One of the interesting aspects of
Rutul weddings is that they lasted for three days. There was a wedding for three days and three
nights. At present, in the Novy Borch village of Babayurd district of Dagestan, where the Rutuls li-
ve, the bride is not taken directly to the boy’s house during the wedding ceremony. On the first day,
the bride is taken to the house of one of the boy’s relatives, and after a day, they are taken back to
the boy’s house [16]. One of the peculiarities of Rutul is that they have their own language. The lan-
guage of this people belongs to the group of Caucasian-speaking peoples. The Rutul language has
four dialects with mainly lexical differences. Its lexicon contains many words of Arabic, Persian,
especially Azerbaijani and Russian origin. Rutul poets who wrote and created in their own language
created a number of examples of literature related to migration life, settlement and later constructi-
on. Despite the absence of the Rutul alphabet, this language has been preserved in the works of po-
ets and writers and passed down
to generations. In their poems and songs, the Rutuls remind their way of life, some of their history,
and some of their ancestral homes (Figure 2).
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Almost the sourceThe folklore of this people, originating from Dagestan rutuls, continues in the vil-
lage of Shorsu. The Rutuls keep alive and develop their folklore samples thoroughly. Along with
the created examples of poetry and dance group, Rutul folklore also lives in the performances of
“ABAY” dance ensemble, which is an integral part of it.

This ensemble is considered a decoration not only in the village of Shorsu, but also in all celebra-
tions held in Sheki. Despite the fact that the Rutuls came to these places from Dagestan, many of their
characteristics are distinguished from the peoples of Dagestan, including the Avars, Lezgis, and Sak-
hurs. This distinction is also reflected in their culture and art. Although the tunes played by the Rutuls
and their national dances correspond to the type of those peoples, they are not the same. In addition to
the compatibility between the peoples of Dagestan and the Rutuls, their language can also be shown
among the different shades. As the Rutul language belongs to the Lezgi group of Dagestan languages, it
is quite natural that there are similarities in the musical folklore of these peoples. Rutul musical folklore
is distinguished by its variety of genres and forms. Among these genres, popular dance forms are usu-
ally accompanied by a troupe of trumpeters. (2 trumpets, kos drum, baby drum). Folk songs are accom-
panied by accordion and drum, as well as balaban. Solo, duet and choral singing of folk vocal music is
widespread. Let’s note one fact that one of the musical instruments used by the Rutuls is the mey. This
tool occupies one of the main places among the tools used by rutuls. May instrument is made of reed
(Figure 3). A horn is attached to its tip. Because it amplifies the sound coming out of the instrument. On
the back side (the side of the mouth) a supsi is worn. The love of Rutuls for the art of dance cannot be
compared with anything. Some of the dances are combined three by three (“Maharramkend”, “Akushin-
ka”, “Koroglu return”) or two by two (“Chuirni-chuirni” and “Arzurik’a”) to form small series.

Fig. 3. Rutul players

As you can see, rutul dances also contain references from the folklore of neighboring nations.
Commonalities and melodic types can also be seen in the creation of folk songs. “Lilay”, “Maralkha-
nim”, “Jeyranim” and others. Most, if not all, of the music samples are named in the native language.
Others can be added to the ones mentioned above: “Jan Abay”, “Paruk’ay”, “Deydirish” (dance and
instrumental melodyis the name), “Akushinka” is related to the name of a single male dance that is also
found in the Avars. There are also known terms denoting the name of a number of genres. “Muk” me-
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ans dance, “muk’ havin” means dancing, “chailbi” means song. “Avazaxhan” is reminiscent of mug-
hams with its free (like) rhythmic improvisational style and stipulates the use of Azerbaijani mugham
branches. As we mentioned, Rutul songs are the main part of Rutul folklore. Some examples of such so.

Dagistanad big'kaldi, ay bigadl ris
Yeyloxanad xhoadkaldi, ay bigadi ris
Dagistanad big 'kaldi, ay bigadi ris
Yeyloxanad xhadkaldi,ay bigadi ris
Suvumudu ceyran kald1
Doardimid dorman kaldi
Masarid almaz kaldi
Ay xasdi rutulasd ris.
Suvumudu ceyran kald1
Doardimid dorman kaldi
Masarid almaz kaldi
Ay xasdi bigamidi ris.

Gudu cubra irxhur yi ay bicadi ris
Gudu dordas irxhur yi can bigadi ris
Gudu cubra irxhur yi ay bicadi ris
Gudu dordas irxhur yi can bigadi ris
Suvumudu ceyran kald1
Doardimid dorman kaldi
Masarid almaz kaldi
Ay xasdi rutulasdi ris.
Suvumudu ceyran kald1
Dardimid dorman kald1
Masarid almaz kaldi
Ay xasdi bigamidi ris.

Yik's ab1 huxhus yigar yas gada
Gu garqudo yi lal ruk'ur Sahzada
Rixdi ziya luzur alkar uyuxkal
Culax ruk'ur, tupal ruk ur Sahzada
Sa gu risixh, say 1 yisixh can qada
Did-nin yik'ir gu yos risixh Sahzada
Hoar bulaxa ruirk uids gu kaz xila
Garazar yi favkidikal faz xila
Yasgi agus yiqar lasur saz xhils
Suk’ur yosas, keyghas yiqar Sahzada
Balabankal eyghas yiqar Sahzada
Sa gu risixh, say 1 yisixh can qada
Did-nin yik'ir gu yos risixh Sahzada
Yusa k'usk ud nak b1 gaqar larxana
Vixhdi xali seyvana yi salxan
Hirkano yi sinara yisir larxana
Gudu sukloe siy vuruk'ur Sahzada
Xalo ubul, xiy vuruk'ur Sahzada
Sa gu risixh, say 1 yisixh can qada
Did-nin yik'ir gu yas risixh Sahzada
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Rutul proverbs and sayings form the basis of Rutul folklore. We can show the following
examples from Rutul proverbs.

1) Sa yeylakha lixhimid or chaar or khasiyat kiikasi. (Those who graze in the same pasture
have similar hairs or temperaments)

2) Ublus water that kivina maa ch alagxdiil kavaghas tooth. (No matter how much you feed the
monster, it still won't enter the forest)

3) Mik gildigir t'ulq at. (The ice cracks from its thin place)

4) Tanbald1 yimayilas palan ki sa people ki ki. (A lazy donkey is also a heavy burden) Aldara
yats lipxhude aa yiimal vashadvi. (When the bull's foot slips above, the donkey cries below)

5) Khhad khiyaitkhiir, kubkukhdakh khil ghama’. (Do not touch the foam after the water has
run off)

6) Ghuas chigay mannas ki ma’. (Don't wish for others what you don't wish for yourself)
Suvgudu aslanala luvzudu jackal alive vii. (A wakeful jackal is scarier than a sleeping lion)

7) Treacherous winter linsaddish. (A treacherous man does not get fat) (does not get rich) Gu
kapirakhan yiixiiidi guc xhivaxhan yiix. (He who stabs you, stab him with bread)

8) Yik'is gachagud ulus gavagad tooth. (The eye cannot see what the heart cannot see)

a) In Kagilmik, it was vykhid ubramikia ki vishir. (He went by the horn, lost it in his ear)

b) Livxhid; Yiddish. (The grazer does not die) (after illness)

c) Ubluk's takhh Kkipt'a havirvi. (The sheep is given to the monster)

d) In was winter in the country. (Whose chicken said winter)

One of the interesting customs of the Rutuls is the "gudiy-gudiy" game, usually held in win-
ter. As we know, it snows a lot in the village of Shin, which is one of the villages where the Rutuls
live, and where the winter season is harsh and long. When it snows, a group of young and middle-
aged residents (men) unite in a group of 10-15 people and decorate "jackals”. One of the boys in
this group of 10-15 people is decorated with skins and made into a jackal. Of course, the jackal is a
mythical figure, and it is created to attract people's attention. Along with this group, there are also
trumpeters. At this time, the group goes from door to door playing and playing, whichever house
they go to, the owner of that house gives the jackal certain foods - potatoes, beans, rice, walnuts, ha-
zelnuts, etc. like fruits and vegetables. Whichever house the jackal goes to, it plays in the yard of
that house and symbolically dies. The jackal throws himself into the snow so that he does not get
crushed when he falls. After giving the share, the owner of the house gets up and leaves. When the
jackal crosses the road, it scares the children, whoever it can get hold of, knocks it to the ground and
feeds it with snow. This game was very interesting for everyone, especially for children. If big pe-
ople (men) come in front of the jackal, he wrestles with him. Thus, the jackal roamed the village for
three days. After wandering around the village, the members of that group organized a meeting and
ate and drank from the collected food. This custom belongs only to Shin village of Sheki.

CONCLUSION

1. The unique folklore and ethnography of minority peoples is a part of the folklore and eth-
nography of Azerbaijan and plays a special role in its enrichment;

2. Rutul songs, proverbs, ethnographic materials - ("Gudiy-gudiy" game, dances, etc.) are an
interesting source in terms of researching the history and spiritual culture of the Rutul people;

3. Collecting and promoting the folklore of various ethnic groups living in our country is of
great importance in strengthening the sincere relations between them and icreatinthe spiritual bond
between people.
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KiCiK RUTUL XALQLARI YALNIZ AZORBAYCAN AILOSININ PARCASIDIR
E.M. Qarayeyv, S.S. Hiiseynova

Etnik grup-miiayyan grup fardlorin, adston dil, acdad, tarix, comiyyat, moadaniyyat, milliyat vo
ya sosial davranis banzarliklarina va ya eyniliyins asaslanaraq digar insanlar torafindon tasniflondi-
rilmasidir. Etnik qrup anlayisi tez-tez milliyat, etnik milliyat va bir grup insanin digarlorindon milli
zomindo forglondirilmasi tigiin istifads edilir. Etnik grup-etnososial tohsil, xiisusi etnik, oxsar etnop-
sixoloji, etnomadoni, dil va dini alamatloro malikdir. Onun basa diisiilmasi siyasi-hiiquqi terminlor-
do “milli azliq” kimi sorh edilir. Beynolxalq hiiquqi aktlarda, BMT Konvensiyalarinda “milli azliq”
Vo “etnik azliq” (qrup) ¢ox zaman adekvat Kimi islonilir.Etnik gruplar etnik asrazids yaranir va inki-
saf edir. Etnik orazi dedikdo, miiayyan xalqmn yerlosdiyi vilayat basa diisiiliir. Bu arazi onu basga
xalglardan forglondiron miihiim slamotlordan biridir. Etnik qruplar tatlar, talislar, kiirdlorin dillori-
Avropa dil ailosinin Iran budagma aiddir. Qafqgaz dilli xalglar iso lozgilor, avarlar, saxurlar, udinler,
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buduglar, grizlar, xinaliglar, yengiloylardir ki, bunlar da baslica olaraq Azarbaycanin simalsarq vo
simal-garb rayonlarinda maskunlasmislar. Magaloda Azarbaycan orazisinds dostluq va gardasliq se-
raitindo yasayan azsaylh xalglarin niimayandalarindan olan rutullarin tarixi kegmisi hagqmda malu-
mat verilmis, rutul madaniyyatinin torkib hissasi olan rutul folkloru va etnografiyasi niimunalori
toplanaraq todgigata calb edilmisdir. Tadgigat isinda bu istiqamatds yazilan elmi asarlorlo yanas,
miisahido, miisahiba vo materiallarin toplanmasi metodlardan istifads edilmisdir.

Acar sozlar: Azsayli xalglar, rutullar, folklor niimunalari, evlilik marasimi.

MAJIEHBKUM PYTYJbCKHUHN HAPOJI-YACTbh OJJHOM ABEPBAUKAHCKOM
CEMbHU

9.M. I'apaes, C.C. I'yceiinoBa

OTHHYeCKas TPYMIA-3TO KiacCU(UKALUs APYrHMMH JIIOJbMU ONpPENEeIeHHONM TpYyNIbl JIHIL,
OOBIYHO OCHOBAHHAs Ha CXOJCTBE WJIM CXOJCTBE S3bIKa, IPOUCXOXKICHUS, HCTOPUH, OOIIECTBa,
KYyJbTYpPbl, HALIMOHAJIBHOCTH WJIM COLMAIbHOrO MoBefeHus. [IoHsTHe 3THOC YacTo MCIoIb3yeTcs Uit
0003HaYeHUs] HAIIMOHAIBLHOCTH, THUYECKOM INPUHA/UICKHOCTH, a TaKKe OTJIMYMS OJHOM TPYIIIbI
JIOJIeN OT JPYrHX M0 HALMOHATBHOMY MPH3HAKY. DTHUUYECKAs IPYIIa-3THOCOLMAIIBHOTO 00pa3oBaHus,
oco0asi STHHUYECKAas, WMEET CXOIHbIC OJTHOICHUXOJIOTWYECKHE, JTHOKYJIBTYPHBIC, S3BIKOBBIE U
PEIUTMO3HBIE XAPAKTEPUCTUKU. Ero NOHMMAaHUE TPAKTYETCsl KaK «HAMOHAIbHOE MEHBLIMHCTBO» B
MOJUTUKO-TIPAaBOBOM IUIaHe. B MexnyHaponHo-TipaBOBbIX akTax M KoHBeHHIMsX OOH TepmuHBI
«HAIMOHAJIbHOE MEHBUIMHCTBO» U (A3THUUYECKOE MEHBIIMHCTBO» (IpyINa) 4acTO HCHOJIb3YHOTCA Kak
a/IeKBaTHbIE TOHATHSA.JTHUYECKUE TPYIIbl BOZHUKAIOT M PAa3BUBAIOTCSI HA STHUYECKOW TEPPUTOPHH.
OTHUYECKas TepPPUTOPHS O3HAYaeT MPOBHHIMIO, HA KOTOPOM MPOXKHUBAET OINpPEAETICHHBIN Hapod. OTa
TEpPUTOPUSL SIBIISIETCS OJHOM W3 BaKHBIX OCOOEHHOCTEH, OTIMYAIOUIMX €€ OT JPYrHMX HapooB.
OTHOTrpYNMbl TaThl, TAIBILIH, S3bIKU KYpAOB OTHOCSTCS K MPAHCKOW BETBH €BPOMNENUCKON S3bIKOBOM
ceMmbu. KaBKa30sI3bIYHBIMU HAapOJAaMH SIBJISIOTCS JIE3TUHBI, aBaplibl, CaXypbl, YAUHBI, OyIyTlibl, TPU3bI,
XUHAJIMKU U 3J1bIOM, PACCENSABIINECS] B OCHOBHOM B CEBEPO-BOCTOUYHBIX M CEBEpO-3alla/IHbIX paiioHax
AzepOaiipkaHa. B crarbe mnpencTaBieHbl CBEAECHUS 00 MCTOPUYECKOM MPEINOCHUIKE PYTYJIOB,
npe/ICTaBUTeNIe HEeOONBIIOr0 YHuciaa HAapoAOB, MPOXKUBAIOUIMX B JPY)KECTBEHHBIX M OpaTcKuX
YCIIOBUSIX Ha TeppuUTOpuM AszepOaiikaHa, a Takke o0pasibl pyTYJIbCKOro (oibKIOpa U STHOrpaduu,
BXOJIAIIIIE B COCTaB PYTYJIbCKOH KynbTypbl. CoOpaHbl W BOBJIEUEHBI B HccienoBanue. Hapsay c
HAallUCAaHHBIMM B 3TOM HANpaBJICHUM HAyYHbBIMH pabOTaMH B MCCIEIOBATEIbCKONM paboTe
UCIIOJIb30BAJIMCH METO/IbI HAOIIOICHUS], HHTEPBbIO M cOOpa MaTepHaa.

KiroueBbie ciioBa: ManouucienHvle Hapoosl, pymyvl, 00pasyvl GoavbKiopa, OpauHlil 00pso.
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Turkey's foreign policy during the period of the AK Party traditionally aimed at ensuring the
country's security, protecting and developing national interests in a perspective that comes from
history and extending into the future, and creating the necessary foreign resources for development
and prosperity. The party aims to realize these goals by establishing good relations and establis-
hing cooperation with all countries, especially neighbors, and contributing to international peace,
stability, security and prosperity. The AK Party government, like other governments that came to
power before it, focused on the importance of Georgia, which is Turkey's gateway to Central Asia
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be reconsidered in accordance with socio-economic and political interests.
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INTRODUCTION

After the end of the Cold War, significant opportunities in Turkey's foreign policy were achieved af-
ter the AK Party came to power after 2002. These opportunities were enhanced by the achieved political
stability and economic growth. In this way, Turkey was expected to realize the leap it could not make in
the 1990s in foreign policy in the 2000s with new opportunities and a new vision. After coming to power,
the Justice and Development Party has always tried to normalize relations with neighboring and regional
states, as well as with powerful and interested countries. After coming to power, the Justice and Develop-
ment Party has always tried to normalize relations with neighboring and regional states, as well as with po-
werful and interested countries. The Caucasus, which had little place in Turkey's foreign policy during the
Cold War, became one of the important regions in terms of both energy and security after the collapse of
the Soviet Union. Changes in Turkey's foreign policy have affected the existing relations with the South
Caucasus and especially with Georgia. The leadership of the Justice and Development Party, which claims
to have a different view on foreign policy than previous governments, managed to focus attention on Tur-
key with its active and sometimes ambitious foreign policy. Until the end of the last century, Turkey's fo-
reign policy was shaped by apolitical bureaucratic elites and controlled by a constitutionally empowered
military bureaucracy that limited the legislature [1, p. 53]. However, the radical changes experienced in the
post-Cold War period also affected Turkey's foreign policy.

Especially, with the coming to power of the Party, the foreign policy activities of decision-
making bodies without political responsibility were reorganized in accordance with the constitutio-
nal limits. The Justice and Development Party approached the processes taking place in the world
with a more active policy concept, not only by demonstrating rhythmic diplomacy in foreign policy,
but also shaped Turkey's security policy around a new foreign policy concept. The Party's 2007
Election Manifesto that freedom and security are not contradictory and the need to create a balance
between the two concepts and the 2011 Election Manifesto emphasizing that freedom is indeed a
means of living security proved this concept in domestic policy and new concepts in foreign policy
[5, p. 134]. After revealing the new concept of foreign policy, Turkey started new policy initiatives
in the Caucasus and Central Asia within the framework of these perceptions, and was looking for
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ways to solve problems with the countries of the region. It can be said that Turkey, which strives for
the stability of countries struggling with ethnic and political problems in the region, shapes its fore-
ign and security policy around the perspective of "zero problems with neighbors" [6].

If we look at how Turkey's foreign policy was formed during the party's activity, the first noti-
ceable feature was the effort to reflect the growth experienced in the economic and military fields to
foreign policy. Especially, with the rapid development between 2003 and 2008, Turkey began to
implement a more independent and active foreign policy. However, due to the World Economic
Crisis in 2008-2009, the destabilization of the Middle East as a result of the Arab uprisings that
started at the end of 2010, the Gezi Park Operations on May 28, 2013, the Turkey Bribery scandal
on December 17-25, 2013, and the treacherous coup attempt organized on July 15, 2016, the scope
of the party's activities in foreign policy was limited. But the Justice and Development party go-
vernment moved to a more active foreign policy with the support of the nation standing behind the-
se calls. The Georgian government also supported the Turkish government.

Thus, after the attempted coup on July 15, 2016, Georgian Foreign Minister Mikheil Janelidze
met with the Turkish ambassador in Thilisi and Turkish Foreign Minister Mevlud Cavusoglu and sho-
wed their support to the Turkish government. Immediately after these meetings, Georgian President Gi-
orgi Marvelashvili made a statement and stated that they support the democratically elected Turkish go-
vernment. Prime Minister of Georgia Kvirikashvili stated that stability in Turkey, which is a strategic
partner, is very important for them. After all these statements, immediately after the July 16 coup at-
tempt, the Georgian side closed its land border and air borders with Turkey for security reasons. These
steps of Georgia should not be evaluated only in terms of strategic partnership and border neighborhood.
Important economic partnership with Ankara and great support from Turkey played an important role in
Georgians taking such a step. Moreover, peace, stability and democracy in Turkey are vital for Geor-
gia.All these are important factors in Georgia's relations with Turkey. It should also be noted that Geor-
gia is another important ally of Turkey in the Caucasus as well as Azerbaijan.

MAIN PART

The internal situation in Georgia when the Justice and Development Party came to power

Shevardnadze was the president of Georgia when the party came to power. But against She-
vardnadze's leadership criticisms were often voiced in the Georgian public. Demonstrations were
held in the streets of Georgia. In November 2003, riots started due to the observation of bias in the
general elections held in Georgia. As a result of this reaction of the Georgian people, President She-
vardnadze was forced to leave the leadership due to the event known as the "Velvet Revolution™.
Also, uprisings have started to occur frequently in the separatist regions of the country. Even in
such a situation, representatives of Turkish foreign policy advised Aslan Abashidze, the leader of
the Ajara region, in order not to disturb the stability of the country by creating internal unrest.

The representatives of Turkish foreign policy did not ignore the current situation and made
the following comment: "Turkey sincerely wishes that peace and unity prevail in friendly Georgia
as soon as possible by continuing our relations that have developed after the elections at an excel-
lent level. Turkey believes that difficulties will be overcome by ensuring political reconciliation and
that Georgia will continue to advance on the road to democracy [9].

Saakashvili was elected president in the elections held in Georgia on January 4, 2004.Turkish MPs
participated in the election process as observers.On May 20, 2004, and newly elected Georgian President
M. Saakashvili visited Turkey. During his visit, Saakashvili spoke about the problems in the separatist re-
gions while touching on the future of relations between Ankara and Thilisi from the socio-economic and
political point of view. At the same time, Saakashvili expressed Turkey's position by preferring cooperati-
on with the West in order to ensure independence and stability in Georgia. Ahmet Necdet Sezer, who was
the president of Turkey at that time, expressed his desire to ensure stability in the Caucasus with the sup-
port of the Turkish leadership for the territorial integrity of the Republic of Georgia.
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The great importance of the military field in the relations between Turkey and Georgia

From the moment Georgia gained its independence, due to its existing relations with Russia, it has
set itself the goal of strengthening relations with Western organizations. One of the most important in-
ternational organizations for integration is NATO. Turkey, which is a member of NATO and aims to ac-
hieve stability in the South Caucasus together with the United States, supported Georgia's membership
in international organizations and created democracy in its country. Another issue discussed in Turkey's
military relations with Georgia is the war between Russia and Georgia in August 2008 [4].

In this war, which attracted the attention of the world community, Turkey also intervened in the
situation.In the August 2008 war, Prime Minister Recep Tayyip Erdogan proposed meetings to the Rus-
sian and Georgian parties in order to establish a ceasefire and ensure stability in the South Caucasus [8].

For this purpose, R.T. Erdogan went to Moscow on August 13, and to Thilisi on August 14.
During these trips, Prime Minister Erdogan expressed Turkey's support for the territorial integrity of
Georgia and expressed his support for the protection of Georgia's borders, which was also approved
by the UN Security Council.

At the same time, with the aim of helping the Georgian people who are in a difficult situation
after the conflicts Kizilay support said that it will be given. However, Prime Minister Erdogan's
greatest statement was the creation of a platform for stability and cooperation in the Caucasus.In his
talks in Thilisi, Erdogan expressed that Russia is also interested in the issue, and stated that its goals
are to establish peace in the Caucasus and create regional stability.

By proposing the Caucasus stability and cooperation platform, Turkey wants to provide an en-
vironment for solving both the Russia-Georgia crisis and other problems that may arise in the Cau-
casus. In fact, from the point of view of Turkey's Caucasus policy, the topic has many directions.
On the other hand, Turkey, both in terms of general foreign policy, also defended the territorial in-
tegrity of Georgia due to its position in energy projects. Thus, in the Russia-Georgia war, Turkey
remained neutral and used the soft power policy and published a short statement expressing only its
concern in the face of this war. The Turkish government did this both to protect its security and be-
cause it did not want to turn its relations with Russia and Georgia into a crisis.

The foreign policy of the Republic of Turkey after the July 15, 2016 coup attempt

After preventing the July 15 coup attempt in the Republic of Turkey, a large cross-border operation
such as the “Forat Qalxan1” operation was carried out. This operation was announced by the Prime Minis-
ter of the Republic of Turkey on August 24, 2016 The Turkish Armed Forces and the Coalition Air Force
of the city of Jarablus in the Aleppo region of Syria it started with the aim of cleansing it from ISIS.

In addition to Turkey's economic and military capabilities, with the “Farat Qalxan1” operation,
which allowed increasing the national power of the army with the purges after the coup attempt,
Ankara began to play the role of a regional power again and showed that it will not remain silent to
the forces that threaten its security outside its borders. Let me also mention that Turkey should not
remain silent on the events in Iragq as well as Syria and keep troops especially in Northern Iraq is
one of the requirements of being a regional power [2, p. 4].

Although opening of Turkey's foreign policy to the Middle East and coming to the fore as an
independent regional force is a topic of discussion, the Justice and Development Party government
did not have any problems with its neighbors during the said period.Although the increasing interest
of the EU and the US in the framework of their policy and regional mediation activities in the
Middle East is welcomed, this picture has started to change since 2009 [7, p. 3]. After the establish-
ment of the Party government in 2002, there were many radical changes in Turkey's foreign policy.
Turkey's image in the world was rebuilt. Especially, the presence of Ahmet Davutoglu in the Mi-
nistry of Foreign Affairs brought a systematic feature to these changes. With Davutoglu's foreign
policy, Turkey's voice was heard more in the international arena than during the previous periods of
power. Of course, the reason for this new image of Turkey is not only Davutoglu's policy, but there
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are many other factors as well. After the establishment of the Party government in 2002, there were
many radical changes in Turkey's foreign policy. Turkey's image in the world was rebuilt.

In particular, the presence of Ahmet Davutoglu in the Ministry of Foreign Affairs during the pri-
me ministership of Recep Tayyip Erdogan brought a systemic feature to these changes. Turkey's voice
was heard more in the international arena with its foreign policy than during the previous periods of po-
wer. Of course, many other factors also influenced the formation of this new image of Turkey.

Another factor was the increased need for Muslim Turkey by Western countries in the post-
September 11, 2001 period for cooperation in the fight against terrorism around the world, which
was an advantage for the Party government. Turkey is a country of strategic importance for the so-
lution of problems in the countries of the Middle East and Central Asia, which are culturally and ge-
ographically close to Turkey, and for the communication of the region with the West. Within the
framework of the foreign policy restructured with the Justice and Development Party, the active po-
licy was targeted in the near geographies. In this direction, new developments began in the relations
with the South Caucasus, which is the main topic of the thesis, and more specifically with Georgia.

However, since Turkey's capabilities are limited, relations could not develop at any level for a
long time. At the same time, thanks to the increased opportunities during the Party period, Turkey
began to conduct active political experiments in nearby regions within the framework of the new fo-
reign policy concept. The South Caucasus and Georgia, which is part of it, are in a very important
position in terms of Turkey's interests within the framework of the near region policy.For Georgia,
preserving its independence, developing the country and integrating into the West could be possible
with good relations with Turkey.Turkey is trying to develop the current dialogue with the Georgian
government within the framework of its political and economic interests in foreign policy.

CONCLUSION

As you can see, the AK Party government presented a foreign policy perspective based on the
understanding of the historical, geographical and general culture, along with the understanding of fo-
reign policy based on Turkey's strategic importance. The party reflected concepts such as "central co-
untry”, "multi-dimensional, multi-directional policy”, "not crisis-oriented, vision-oriented policy” into
the concept of politics and created the concept of soft power in Turkey [3, p. 131]. The Party govern-
ment, which presented a foreign policy in line with these innovations, also formed the country's secu-
rity policy within the framework of this soft power. He has implemented global and regional policies
within the framework of steps taken to ensure zero problems in politics with neighbors, international
peace and stability. Turkey is not only a country that responds to crises by implementing policies that
prioritize economic, historical, geographical and shared cultural identity, but also plays the role of a
country that detects and intervenes before crises occur. The AK Party, which established a new fore-
ign policy with a "zero problem with neighbors™ approach as a requirement of M. Kamal Atatiirk's po-
licy of "peace at home, peace in the world", took its place in Turkey's foreign policy.
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AK PARTIYA HOKUMOTI DOVRUNDO TURKiYO CUMHURIYYOTININ
XARICI SiYASOTI

C.Q. Safarova

Tiirkiyanin Ddalat vo Inkisaf Partiyas: hokiimoti dévriinda Xarici siyasati anoenavi olaraq 61ka
tohliikasizliyinin tamin edilmasini, milli maraglarin tarixdoan galon va galacaya uzanan bir perspek-
tiv iginda qorunub inkisaf etdirilmasini, inkisaf vo rifah ti¢in lazimi xarici resurslarin yaradilmasini
hodoflomisdi. Partiya bu hodoflori, bagda gonsular olmagla, biitiin 6lkalorlo yaxsi slageslor qurmag
Vo omokdasligin tasisi, beynalxalq siilh, sabitlik, tohliikasizlik vo rifaha tohfo gostorilmasi yolu ilo
reallasdirmagi qarsiya mogsad goymusdur. AK Partiyast hokumati 6ziindan avval igtidara golon di-
gor rohbarliklor Kimi Tirkiyanin Orta Asiyaya agilan gapist olan vo 276 kilometrlik sarhod gonsusu
olan Giirciistanin shamiyyatini digget morkozinds saxlayirdi. Ona goérs do iki 6lko arasinda sosial-
igtisadi vo siyasi maraglara uygun olaraq slagslor yenidon nazordan kegirilmays baslanmisdir.

Acar sozlar: Tiirkiya, AK Partiya, Xarici siyasat, Conubi Qafqaz, Giirciistan

BHEIIHAA IMOJUTUKA TYPEIIKOM PECITYBJIMKHU B MEPUO/ ITPABJIEHUS
ITAPTUU CITPABEJJINBOCTHU U PA3BBUTUSA

Y.I'. Cadapona

Bo Bpemst mpaBnenus [laptum cnpaBennuBOCTH U pa3BUTHUsS TypIUM BHELIHSS MOJUTHKA
TPaJUIIMOHHO ObUIa HampaBiieHa Ha olOecriedeHrne Oe30IacHOCTU CTpaHbl, 3alIUTy U pa3BUTHE
HAI[MOHAJbHBIX MHTEPECOB B TEPCIEKTHBE, HCXOAIIEH U3 HUCTOPHUM U MIPOCTHpAOIIEHCs B
Oyayliee, ¥ co3/laHUe HEOOXOJIMMBIX BHEIIHUX PECYpCOB i pa3BUTHs U mporBeranus. [laprus
CTPEMHUTCSl peain30BaTh 3TU LEIH IMYTEM YCTAHOBJIEHMSI XOPOIIMX OTHOIIEHMM M Halla)KHUBaHUS
COTPY/ZHUYECTBA CO BCEMU CTPaHAMH, OCOOCHHO COCEJIHHUMH, U CIOCOOCTBYS MEXIYHAPOIHOMY
MUDY, CTaOMIBHOCTH, O0€30macHOCTH U npouseTanuto. [IpaBurensctBo [lapTun cripaBeanuBoCTH U
pa3BUTHUSA, KaK U Ipyrve MPaBUTENbCTBA, IPUILIEAIINE K BIACTU 0 HErO, aKLIEHTUPOBAJIO BHUMAaHUE
Ha Ba)XHOCTH ['py3um, Kotopas sBisercs BopoTamu Typumu B CpeaHioro A3MI0 M COCEIHEH
IpPaHULEN MPOTKEHHOCTBIO 276 KuiaoMeTpoB. Ilo3ToMy OTHOIIEHMS MEXAYy IBYMS CTpaHaMH
Hayajgyl NEepecMaTpUBaThCsl B COOTBETCTBUU C COLMAbHO-3KOHOMHYECKMMH M MOJIUTHYECKUMU
MHTEpECaMH.

KuarwueBsble cnoBa: Typyus, [lapmus, enewnss noarumuka, FOxcnvii Kasxas, I py3zus
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Given the widespread use of digitalization across a variety of societal sectors, the question of
the unity and integrity of scientific knowledge is becoming more important. The maintenance of
knowledge's unity develops into a serious epistemological issue. This question is examined in the
paper from a philosophical-scientific standpoint against the backdrop of the use of new digital tech-
nologies. It is shown that contemporary epistemological paradigms are directly tied to the creation
and functionalization of knowledge. Epistemology of virtue holds a unique position among them. In
the framework of this epistemology, the study of concepts such as rational acceptability, rational
expansion, and digital cognitive expansion in interaction is relevant. The article explores how
knowledge is generated and utilized in the context of contemporary digitalization, highlighting it as
a multifaceted and diverse procedure.

Scientific Purpose. Attaining a philosophical-scientific understanding within the cognitive-
social-cultural environment, where knowledge generation is intricately intertwined, by examining it
through the perspective of the epistemological phenomenon called "digital cognitive expansion."

Methodology. Interdisciplinary methodology is applied in the article. Methodological principles
of intersubjectivity, synergetic integration, and cognitive expansion are applied specifically for this.

Method. Methods of comparative analysis and synergistic synthesis are used.

Scientific Innovation. The formation of scientific knowledge was investigated in the context
of the concept of "digital cognitive expansion' within the framework of virtue epistemology.

Keywords: technoscience, postacademic science, finalization of science, rational acceptabi-
lity, expanded intelligence, episteme of cosmotechnics, epistemology of virtue, intersubjectivity,
cognitive ecology.

DOI: 10.59849/2409-4838.2023.3.140

INTRODUCTION

Undoubtedly, within philosophical-scientific circles, the organization of scientific endeavors in
modern science, the process of knowledge generation, the dynamics of knowledge-information relati-
onships, and the philosophical comprehension of the connections between scientific and non-scientific
knowledge are highly relevant topics. These issues are extensively explored as a "complex cognitive and
cultural matter” as a whole. Additionally, there is a widespread consensus about the crucial role played
by concepts such as science, knowledge, information, and digitality in shaping contemporary society. In
concrete terms, the prevailing belief is that modern society is predominantly an information and know-
ledge-based society. In other words, information and knowledge are important to the existence, operati-
on, and development of all aspects of society. They serve as a driving, determining sociocultural and in-
tellectual force. As a result of this process, the idea of "technoscience™ arose, which denotes the fusion
of emerging technologies and scientific subjects. This is a phenomenon that fundamentally alters how
an individual and society as a whole view the universe and their place in it. For this reason, concepts li-
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ke "postacademic science” and "finalization of science,” which were previously unheard of, are utilized
in philosophical-scientific literature [2, p. 33]. The necessity of philosophical understanding is examined
in the context of the coexistence of human-humanity-technoscience interactions in a number of studies
as a result of the basic penetration of technoscience into society [1, p. 211].

The idea that new technologies play a crucial role on a cosmic scale is advanced in English-langua-
ge literature, and the modern world is genuinely portrayed as a scientific-technical reality. In this context,
it is highlighted that accepting new technologies as a "function of human intelligence™ is necessary. This
entails, broadly speaking, considering the digital universe as a whole, including the cosmic scale, as an in-
tegral part of reality. In light of this, it's intriguing that Y. Hui proposed the concept of a "cosmotechnics
episteme” [3]. These brief examples clearly illustrate a fundamental transformation occurring in scientific
comprehension during the modern era. The indications of this transformation are evident in the way know-
ledge is acquired, knowledge-information relationships are redefined, interdisciplinary connections take on
new meanings, and how cognitive-social-cultural interactions are renewed, among other factors. This sug-
gests that modern scientific understanding exhibits a hierarchical, complex, temporal, and non-linear natu-
re. In this context, let's emphasize that "...The fact that scientific understanding has a hierarchical and non-
linear nature is caused by its temporality. The non-linear aspect ensures that different domains of scientific
cognition maintain their autonomy. Simultaneously, this characteristic imparts a unique content to their
synthesis within a shared temporal dimension [4, p. 193].

Proceeding from this thesis, one can focus on the discussions conducted by philosophers in

aspects such as the acquisition of scientific knowledge, the essence of the relationship between
them, and the creation of conceptual apparatus in various scientific directions.
For this, it is possible to use an interdisciplinary methodological approach. In this article, we add-
ress the methodological principles of intersubjectivity, nonlinearity, system complexity, and syner-
gistic synthesis. Comparative analysis, integration of diversity and pluralism are used as methods.
Let us emphasize that this article also takes into account methodological pluralism in the sense of P.
Feyerabend. Thus, we prefer to be open to different methodological approaches rather than to a po-
tentially limited number of scientific or research methods [5].

MAIN PART

As we highlighted above, the question of the unity and integrity of knowledge is more frequ-
ently discussed in the framework of the complexity paradigm in contemporary philosophical and
scientific literature. Philosophical-scientific understanding of the issues of the unity of knowledge
with complexity at the level of mutual relations creates an opportunity to analyze a number of theo-
retical and methodological issues in the epistemological aspect as a whole. This topic is examined
in works in the context of a philosophical investigation of the complexity-related problem of the
unity and integrity of knowledge in general. One of the main issue lies in comprehending the philo-
sophical aspects of how concrete knowledge is created and how it interacts with other subjects. In-
dividuals or entities responsible for generating knowledge employ it in diverse activities and forms
of communication. Subjects who produce knowledge incorporate it into a variety of activities and
communications. The reflexive (subject's self-awareness, empathy context) aspect of that process is
relevant [6, p. 60]. In this context, researchers examine the unity and integrity of knowledge, closely
linked to the problem of the unity between natural sciences and humanities, especially concerning
the aspect of growing complexity. It is fascinating to examine the emergence of the interdisciplinary
complexity paradigm based on the interactions of network and system approaches within that fra-
mework [7, p. 50-61]. According to V. I. Arshinov and V. G. Budanov, system and network met-
hods each have a positive and constructive potential for comprehending the integration of different
natures in contemporary information-network societies, including the management of contemporary
high technology convergence processes. The interaction of these two approaches increases their
cognitive-project potential, and by including a number of additional methodological principles, it is
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possible to achieve a philosophical-scientific understanding of the synthesis of natural sciences and
humanities at the modern stage [7, p. 60-61].

The acquisition of information, its operation, the development of scientific theories, and the
fact that these issues have a unique content in digital environments can all be philosophically and
scientifically explored in the emphasized context.Currently, research is being conducted in this di-
rection, and a number of issues of a philosophical, epistemological and methodological nature appe-
ar in that framework. Among them, the philosophical comprehension of knowledge, scientific deve-
lopments, digital transformation, scientific veracity, and other current issues hold a distinct signifi-
cance concerning the transformation of scientific rationality.

The point is that the process of renewal (including the evolution) of the philosophy of scientific ra-
tionality should be viewed in close connection with its creators (people). Simultaneously, those responsib-
le for shaping, transforming, applying, and presenting knowledge to potential users need to be examined
from a comprehensive standpoint. This consideration holds great relevance in terms of ensuring unity,
synthesis, and integrity of knowledge in the context of the digital era.

The investigation of these three philosophical factors is particularly interesting to philosophers. The
diversity of subjects' reflexive perceptions of knowledge in relation to the unity of knowledge is first exa-
mined. The second is the "incorporation™ of newly learned information into other subject-related activities
(such as communicative, reflective, socio-practical, and theoretical ones). The third is a philosophical-sci-
entific investigation of reflexivity in polysubject systems in relation to knowledge organization manage-
ment [7, p. 60].

The research conclusions obtained individually and at the intersection of their common theo-
retical-methodological and epistemological aspects hold significant importance in the ongoing dis-
cussions. Within the scientific goals of this article, let's try to conduct a comparative analysis of se-
veral of them. It is worth highlighting that the directions we have mentioned hold a prominent posi-
tion in international philosophical-scientific congresses focused on system research and cybernetics
[8]. During the WOSC congress in Moscow in 2020, presentations on topics like "Technology and
humanity: joint development of hybrid reality" and "Creating new areas of knowledge in the trans-
disciplinarity of system sciences and cybernetics" were delivered [9]. Overall, in contemporary phi-
losophical-scientific understanding, the prevailing notion is that humanity has formed a "unified and
whole reality" through technology, and this process can be adequately understood through new fi-
elds of science arising from transdisciplinarity within interdisciplinary research domains. Against
this background, the discussion about the development of scientific rationality and the change of
ideas about reflexive activity in digital conditions is becoming more and more intense.

Thus, knowledge in the setting of digitality is often explored in discussions via the lens of the inter-
connected ties between the ideas of truth and rationality. At this time, the philosophical reflection is on the
acquisition of knowledge, the integration of various knowledge, the emergence of new interdisciplinary
scientific directions, and the content of all of these processes in the context of digital culture. The topic of
"rational acceptability” has been included by researchers in the research context mentioned. This idea is
widely used in neopragmatism. However, its philosophical-scientific framework is relevant to modern phi-
losophical thought in general. It is particularly significant in the philosophical-scientific reflection on sci-
entific cognition. Hilary Patnam, one of those who widely use this concept, believes that it is necessary to
justify the acceptability of certain knowledge and certain truth. At this time, it is possible to justify calling
"receptivity" rational, because "in the scientist's mind, not only the issue of justification, but also the choice
becomes relevant™ [10, p. 84]. Based on the aforementioned logic, H. Patnem provides the following exp-
lanation of "rational acceptability”: "Scientific truth is one of the types of ideal alignment of our beliefs
with each other and the knowledge obtained from experience.” In this case, the "degree of adaptation™ is
determined by the "degree of representation in our belief system™ of the experimental data. That is, it is not
about adapting to reality that exists independently of consciousness [11, p. 70]. Understanding the justifi-
cations for the subject's selection of one theory over another and, consequently, the type of knowledge, is
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made possible by acceptability. In other words, choice and axiological features are a necessary part of
knowledge in the present era. The findings of H. Patnam about the conceptual relationship between scien-
tific truth and rationality are intriguing from this standpoint. He sees a close relationship between logic and
truth. It also implies that their meanings and contents are different at the same time. Any claim may be ac-
cepted logically for a while, but it may not actually be “true™. This phenomena is what H. Patnem calls
"realistic intuition" [11, p. 10]. From this perspective, philosophers arrive at specific conclusions regarding
knowledge and scientific theories. It suggests that no scientific discipline can assert itself as an exact repre-
sentation of reality. Instead, rational plausibility becomes the governing principle in determining the "va-
lue" aspect when favoring any theoretical model. In this sense, rational acceptability serves as an episte-
mological "map" that establishes connections between all conceptual frameworks and a particular "world"
[10, p. 87]. Let's underline that Imre Lakatos' concept appears intriguing and pertinent within the context
of this logic. In the 1970s, a Hungarian scientist who later became one of the 20th century’s most renow-
ned experts on scientific technique stated: "I decided to look for the best methodology capable of a more
successful rational reconstruction of science” [12, p. 506]. The pursuit of “the truest knowledge™ by philo-
sophers and methodologists in the twenty-first century has an intriguing impact when viewed through the
lens of the standard of rational acceptability. It can be said that this search will be constant and the possibi-
lity of a definitive final result is seriously doubtful. In the digital environment, this process is gaining im-
portance and content. It can be seen as its signs of cosmotechnicization and imagining scientific knowled-
ge as a "post-truth search™ [13]. Given this context, it is not unexpected that some scientists refer to con-
temporary research as "postacademic science™ (also known as "post-normal science™). In other words, cur-
rent science is different from earlier sciences in terms of its structure, function, cognitive techniques, logi-
cal qualities, and research approach. There are philosophers who disagree with this view, however, at the
same time. Other ideas that align with rational acceptability are also included in the discussions. For ins-
tance, N.D.Astashova and E.B.Maslanov propose that the rational foundations of creative consciousness in
science hold philosophical relevance at the intersection of multiple alternative approaches. Understanding
the concept of rationality plays a guiding role in this context.According to one approach, rationality is "as-
sociated with the particular way of thinking of the epoch”. It shapes general notions of understanding the
world and various "theoretical scientific strategies are formed". In this sense, rationality "determines the
features of the scientist's creative thinking".The second approach heavily relies on logic to describe the
world. Researchers utilizing this perspective believe they can eventually achieve a comprehensive prob-
lem description. It can be called that the consciousness of the researcher "casts a rational construct like a
net on the uncertainty”. Finally, according to the third position, preference is given to "giving dynamic, fle-
xible grades to scientific results”. Philosophers value this as a meaning that has a rational meaning and is
contained within certain cultural conditions of reality. According to that approach, human intelligence al-
ways "'strives to exceed the limit of what is possible” [14, p. 34].

Certainly, addressing the issue of uniformity, unity, and synthesis of knowledge within such a
complex and multifaceted cognitive landscape is a non-trivial endeavor. In response to this challen-
ge, efforts have been made to establish a theoretical and methodological foundation for dealing with
these complexities. As discussed earlier, in the light of the principle of “rational acceptability”, the
relevance of the issue of "expansion of rationality”, which has a wider meaning, is very clear in the
digital culture. Rational acceptability is the epistemological and methodological basis of rational ex-
tension. In more concrete terms, rational acceptability establishes the methodological and epistemo-
logical foundation for selecting the rationality that is deemed to be superior to alternative rationaliti-
es. However, the philosophical-scientific reflection of the expansion of rationality is not limited to
this. It is important to define the philosophical and scientific significance of the development of rea-
son in the area of the organic integration of new digital technologies in cognition.

In this aspect, two points have a special place in the discussions. The first point is related to
the approach to the expansion of rationality in the context of the factor of digitality in the aspect of
uniformity, integrity and unity of knowledge. For this, the unity, uniformity and integrity of know-
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ledge is considered in self-developing reflexive-active environments. In order to provide it, it is sug-
gested that it is realized through ontologies. These ontologies consist of accompanying, supporting,
developing, constructing, and applying types. A system of principles is added to them. And socio-
humanitarian technologies are selected for both. In a broader philosophical context, it is suggested
to address the unity of knowledge by synthesizing ontological, methodological, and technological
(social practical) aspects in the context of modern digitalization. Within this approach, the analysis
of different types of reflexive activity, understanding the complexity of reflexive activity, and cla-
rifying the mechanisms of managing complexity emerge as pressing matters [7, p.67].

The acceptability of rationality and the expansion of rationality, which we emphasize under this ge-
neral philosophical "theoretical-methodological umbrella”, have an interesting cognitive phenomenon ef-
fect. Philosophers are currently delving into various aspects within this context. As mentioned by
S.Y.Shevchenko, the topic of cognition, expanding through the utilization of digital technologies, is acti-
vely being discussed within the epistemological and social study of science and technology [15, p. 210].
These studies investigate the epistemic consequences arising from the application of different digital tech-
nologies. It is concerned, among other things, with "the epistemological study of memory-corrupting se-
arch engines that can favor false information.” At this time, there are ample opportunities for theoretical
comparisons between the automatic acquisition of knowledge and its epistemological results, in which one
can talk about the expansion of intelligence [16, p. 1945-1963]. Researchers link the development of intel-
ligence to social phenomena like the formation of "epistemological bubbles™ on social media as an examp-
le of how it applies to the social environment [17, p. 61-73].

Discussions make it clear that such a method creates an intriguing philosophical conundrum. It is a

matter of the aware subject accepting accountability for his cognitive processes based on his views after
being "completed with digital technologies”. So, philosophically speaking, the problem comes down to the
study of the formula "subject (cognitive observer) + digital technologies™.
Indeed, the expansion of intelligence in this sense is a serious philosophical, epistemological and methodo-
logical phenomenon. Because in this case it is not merely a matter of complementing non-classical episte-
mological, and methodological structures (systems, networks) with digital technology. The problem is re-
lated to the deeper layers' symbiosis, synthesis, unification, and "intertwining™ of cognitive, social, cultu-
ral, and technological variables. This means that it is built on a foundation that is typically based on an or-
ganic synthesis of those factors. The fundamental principle behind Y. Hui's concept of "cosmotechnics™ is
this one. In this framework, rational acceptability and the expansion of intelligence can be imagined as
concepts that stand at the foundation of the philosophical-scientific understanding of the “science + digital
technology" tandem at the modern stage. They provide two explanations for how the cognitive "extended
subject™ bears epistemic responsibility. First, in a digital society, the subject is only accountable for the
cognitive expansion he selects and not for the beliefs that result from the epistemic environment. The sub-
ject may also reduce the amount of justifications that can be offered within the context of causal dependen-
ce by engaging in "cognitive expansion” [15, p. 209].

In the modern digital environment, the question of knowledge, its acquisition, functionalizati-
on, and socio-practical application gives rise to wider considerations of significant intellectual, spi-
ritual, cultural, moral, and ethical importance at the present stage. We believe that this particular as-
pect emphasizes the profound humanitarian, philosophical, ethical, and socio-cultural implications
of Y.Hui's concept of "cosmotechnicism,” which resonates with the cognitive essence of natural sci-
ence. To be specific, terms like rational acceptability, rational expansion, and intelligence expansion
are intrinsically linked to the process of understanding digital technologies. In a broader sense, they
share a close connection with the epistemology of virtue.

In this context, S.Y.Shevchenko highlights that the discussion about expanded intelligence, parti-
cularly concerning cognition and understanding, can be seen as an extension of the relayabilist and respon-
sibilityist approaches in virtue epistemology. It is known that relayabilism presents intellectual virtue as
"reliable cognitive processes"” within the framework of virtue epistemology [18, p. 22-37, 19].
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In virtue epistemology, the concept of responsibility also refers to a group of views that desc-
ribe intellectual virtue as excellent personal traits. However, some philosophers argue that responsi-
bility and expanded intelligence may not be compatible with each other. For instance, the German
philosopher Lucas Schwengerer posits that an Internet user cannot simultaneously possess an ex-
panded consciousness and a virtuous consciousness. According to Schwengerer, a caring user either
believes in the digital guide (“navigator™) on the screen (has expanded awareness), or is critical of
what he sees on the screen (virtue) [15, p. 213-216].

On the contrary, Hater Battay argues that responsibility and intelligence expansion can be
compatible and even mutually beneficial in an epistemological context. There is an epistemological
field in which consciousness expansion (a further expansion of cognitive horizons through digital
technology) can be responsible. This viewpoint emphasizes the possibility of an intersection betwe-
en the sense of responsibility and the cognitive domain [20, 21]. And discussions show that H.Bat-
tay is not alone in this position. Many researchers have begun to take an active approach to the issue
against the background of increased accountability at a stage when the application of digital techno-
logies is intensifying. For example, J. Simon came to this conclusion [22].

The issue has gained heightened relevance in light of the COVID-19 epidemic. Scholars like N.
Levy and J. Savulescu label the dissemination of false information about the coronavirus through digital
technology as "epistemological irresponsibility,” emphasizing its perilous implications for science and so-
ciety at large. They wrote: “The coronavirus crisis is different because there is not yet an expert consensus
to which nonexperts can defer. Nor, however, is it a case in which the stakes are low, because decisions af-
fect a variable that explains only a small part of the variance. For those decision-makers who must settle
policy, it is a perfect epistemic storm” [23, p. 7]. Based on the philosophical-theoretical comparisons, it is
possible to conclude that rational acceptability, cognitive (intellectual) expansion, the formation of know-
ledge and theories, their functionalization and globalization in socio-cultural practical communicative as-
pect, belong to the conceptual and methodological components of the general "digital cognitive expansi-
on" phenomenon in the epistemological aspect. In other words, the epistemic responsibility of the cogni-
zant subject is closely related to the digital "epistemic environment"” that surrounds him and in that sense
depends on it. As examples of this, we mentioned search services and social media above. As a result, di-
gital cognitive expansion is an important topic in modern philosophical and scientific thinking. Among the
study done on digital cognitive expansion, R.A. Heersmink and his colleagues' findings are remarkable
[24, p. 1-12]. P. Smart, R. Heersmink and R. U. Clowes examine the role played by the Internet in digital
cognitive expansion in the era of digitality based on the concept of "cognitive ecology". "Cognitive eco-
logy" refers to the "multidimensional contexts™ in which we individuate, think, perceive, communicate,
imagine, and act. We do this mainly in a collective form and under conditions of constant active mixing
with the environment [24, p. 251]. In this sense, the internet can be viewed as a new type of cognitive eco-
logy that provides a vast amount of digital knowledge. And this process is becoming more “ingrained in
our cognitive routine™ [24, p. 251].

Situational cognition and cognitive ecology are inextricably linked. The cognitive process that "ta-
kes into account our living interactions with the socio-technological environment™ is referred to as situatio-
nal cognition. It turns out that the internet as a new type of cognitive ecology creates a unique cognitive si-
tuation and in this capacity gives a new impetus to the formation of digital cognitive expansion [24].

In the framework of digital cognitive expansion, R. Heersmink suggests nine intellectual or
epistemological virtues. He divides them into the following categories: intellectual curiosity, intel-
lectual autonomy, intellectual humility, intellectual attention, intellectual sanity, impartiality, intel-
lectual boldness, and intellectual stability [25, p. 1]. By the way, in philosophy, the term "intellectu-
al virtue" refers to the possession of traits like wisdom, knowledge, intelligence, perfection, skill,
ability, and competence. In this piece, we also accept intellectual virtue in that sense.

Thus, the production of knowledge, the content of knowledge-information interactions, the func-
tionalization of knowledge, and its social-practical application are all multi-vector linkages that are
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created by digitality. The question of authenticity of knowledge takes on a completely new content.
In modern studies, this point is investigated in close connection with phenomena such as rational
acceptability and digital cognitive expansion. As a result, the relevance of the epistemology of vir-
tue is heightened in the context of the digital age. In this sense, the phenomenon of digital cogniti-
ve expansion plays a determining and guiding role in interdisciplinary relations at the modern sta-
ge. The realization of digital cognitive expansion occurs within the framework of more general phi-
losophical and scientific considerations. In that quality, for example, globalization of scientific
knowledge, cosmotechnicism and epistemology of virtue can be shown. The question of integrity,
uniformity, and unity of knowledge within the context of intersubjective understanding is the gene-
ral scientific-research challenge shared by all of these choices in the philosophical-scientific pers-
pective. Approaching interdisciplinary relations in that perspective would be more adequate.

CONCLUSION
1. The issue of achieving unity, synthesis, and integrity of knowledge in the intersubjective cogni-
tive context at the contemporary stage is intricately linked to maintaining the subject’s integrity and
their engaged reflexive activity.
2. Another significant epistemological argument is related to the fact that these two components
are "charged" to contemporary digital reality in substantive and communicative-functional dimensi-
ons.
3. From here, we might infer that the issue of the unity of knowledge and the structure of knowled-
ge, or the development of scientific ideas, are closely related.
4. Furthermore, the importance of mechanisms that uphold knowledge unity in reflexive and active
environments is evidently apparent.
5. The evaluation of knowledge based on the principle of "rational acceptability" in digital conditi-
ons shows that pluralism and alternative play an important role in the formation of knowledge. This
process has a special meaning against the background of concepts such as "rational expansion”,
"cognitive expansion”, "intellectual expansion”.
6. In this context, the concept of "digital cognitive expansion™ holds a significant place in contem-
porary philosophical and scientific comprehension.
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BiLIKLORIN BiRLiYi, RASIONALLIGIN GENiSLONMOSIi VO “ROQOMSAL
KOQNITiV GENISLONMO”: EPISTEMOLOJi YANASMA

F.M. Qurbanov, T.V. 9libayova

Ragomsalligin comiyyatin miixtalif sahalarins genis tatbiqi soraitinds elmi biliklorin birliyi vo
biitovlityli mosalosi daha da aktuallasir. Biliklorin vohdatini tomin etmak darin epistemoloji proble-
ma ¢evrilir. Magalada bu masalays yeni rogamsal texnologiyalarin tatbigi fonunda falsafi-elmi ra-
kursda baxilir. Gostorilir ki, biliklorin yaranmas: vo funksionallagsmasi miiasir epistemoloji yanas-
malarla six baghdir. Onlarin sirasinda fozilot epistemologiyasi xiisusi yer tutur. Bu epistemologiya
cargivasinds rasional gobuledilonlik, rasional genislonma, rogeamsal kognitiv genislonmo kimi anla-
yislarin qarsiligh slagads todqiqi aktualliq kasb edir. Magalods miiasir ragomsalliq saraitinds bilik-
lorin yaranmasi vo funksionallasmasi miirokkab va pliiralistik proses kimi aragdirilir.

Elmi magsad. “Ragamsal kognitiv genislonmo” epistemoloji fenomeni prizmasinda biliklarin
yaranmasinin kognitiv-sosial-madoni miihit garisilql alagasi kontekstinds falsafi-elmi dorkina nail
olmag.
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Metodologiya. Magalods fonlorarasi metodologiya totbiq edilir. Bunun {igiin konkret olaraq
intersubyektivlik, sinergetik integraiya vo kognitiv genislonmo metodoloji prinsiplorindan istifads
olunur.

Metod. Miigayisali tahlil va sinergetik sintez metodlar: tatbiq edilir.

Elmi yenilik. EImi biliklorin formalasmasi fozilot epistemologiyasi ¢argivasinds “rogomsal
kognitiv genislonma” anlayisi kontekstinds arasdirilmigdir.

Acgar sozlar: texnoelm, postakademik elm, elmin finalizasiyas:, rasional gobuledilonlik, genis-
lonmis zaka, kosmotexnika epistemas:, fozilat epistemologiyas:, intersubyektivlik, kognitiv ekologiya

EJUHCTBO 3HAHUS, PACLHIMPEHUE PAIIMOHAJIBHOCTHU U «HUDPPOBASI
KOI'HUTUBHASA PACIHUPEHUE»: QJIIMCTEMOJIOTHYECKHUHU ITOAXO

® .M. I'ypbanos, T.B. AnubaiioBa

Bormpoc ennHCTBa M LIEIOCTHOCTH HAyYHOI'O 3HAHUS CTAaHOBUTCS Bce 0oJiee aKTyalbHBIM B
YCIOBUSIX IIHUPOKOTO MPUMEHEHHsS LHU(PPOBU3AMU B pPa3IMYHBIX cdepax KU3HU OOIIEeCTBa.
ObecnieueHne eqMHCTBA 3HAHUS CTAHOBHUTCS TITyOOKOH AMHUCTEMOIOTHYecKoi podiaemoii. B craThe
3TOT BOIPOC paccMaTpuBaercs ¢ GpuiaocoPcko-HaydHOH TOUKHU 3peHHsl Ha (POHE MPUMEHEHHUS HOBBIX
pOoBBIX TexHONOTHH. [TokazaHo, 4TO MOPOKACHNE U PYHKIIMOHAIHU3ALNS 3HAHUA TECHO CBSI3aHBI
C COBpEMEHHBIMU F'HOCEOJIOTUYECKUMU TOIXOJaMH. DIMHUCTEMOJIOTUS TOOPOETeNN 3aHUMAET CPen
HUX ocoboe MecTo. B paMkax 3TOH SMUCTEMOJIOIMM aKTyajJbHO H3yY€HUE TaKUX MOHSITUM, Kak
palyoHanbHasi MPUEMIIEMOCTb, pAalMOHAIBHOE paclIUpeHHe U UPPOBOE KOTHUTHBHOE
paciMpeHre BO B3auMoJeWCTBUU. B crarbe paccmaTpuBaercs co3laHue M (QyHKIHOHAIU3ALNS
3HAHU B YCIOBUSX COBPEMEHHOM MU(PPOBU3ALINU KaK CIOKHBIN U ITIOPATUCTHYECKHIA MTPOLIECC.

Hayunas uensn. Jloctmxenue ¢uinococko-HAYYHOTO OCMBICICHHS TMOPOXKICHUS 3HAHUS
yepe3 MPU3My THOCEOJIOTHYECKOro peHOMEHa «1IM(PPOBOE KOTHUTUBHOE PACIIMPEHHE» B KOHTEKCTE
B3aUMO/ICCTBUSI KOTHUTUBHOM U COLIMOKYJIBTYPHOM CpeJibl

MetonoJiorusi. B crarbe nmpuMeHsieTcs MEXIUCHMIUIMHAPHAS METOAOJOTHs. B dacTHOCTH,
JUTSL 9TOTO MCTIONB3YIOTCSI METOA0JIOTHYECKHUE IPUHITUIBI MHTEPCYOBEKTUBHOCTH, CHHEPTeTUIECKON
WHTETPAIMH ¥ KOTHUTUBHOE PACIIMPEHUE.

Mertoa. [IpumeHeHbl METOABI CPAaBHUTEIBHOTO aHAIN3a U CUHEPTE€THUYECKOTO CUHTE3A.

Hayunas noBuzHa. ®opMupoBaHNUE HAYYHOTO 3HAHUS MCCIEA0BAHO B KOHTEKCTE KOHLIEIIIUU
«u(ppoBO€ KOTHUTUBHOE PACHIMPEHUE» B paMKax 3MHUCTEMOJIOTUU JOOPOIETENH.

KnioueBble ciloBa: mexnonayka, nocmaxaoemMudeckds HayKa, 3a6epuieHue HayKu, payuoHanibHas
ApUeMIeMOCb, PACUUPEHHbIL UHMEIEKM, INUCTeMA KOCMOMEXHUKU, SNUCIEMONI0Us 00Opooemen,
UHMEPCYObEKMUBHOCHb, KOCHUMUBHASL IKONOUSL
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The article examines the steps taken to develop information and communication technologies
and the digital economy during the Fourth Industrial Revolution, the work done to improve the effi-
ciency of public administration, information security and living standards of citizens, and analyzes
international statistics in detail. Also, in the document "Azerbaijan 2030: National Priorities for
Socio-Economic Development™ approved by the President of the Republic of Azerbaijan, in accor-
dance with the importance of education in accordance with the requirements of the XXI century, the
country's position in international assessments, International Science Rating and ICT Development
Index. In accordance with the provisions of the Decree of the President of the Republic of Azerbai-
jan on improving governance in the field of digital transformation, a number of proposals were ma-
de in this direction, along with the possible results of the goals set in recent years for the develop-
ment of science in our country. In addition, the article examines PISA (Programme For Internatio-
nal Student Assessment), PIRLS (Progress in International Reading Literacy Study), TIMSS (Trends
International Mathematics and Science Study) and ICILS (International Computer and Information
Literacy Study), as well as the development of digital technology. There is also information on app-
roaches.

Keywords: Information and Communication Technologies, innovation, education.
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INTRODUCTION

Thanks to the formation of the Fourth Industrial Revolution on the basis of new challenges,
global advances in the field of digitization have been achieved, which has created a solid foundation
for the development of new scientific fields in recent decades. Because high-quality, safe and effici-
ent digital transformation in advanced practices, as well as effective use of resources in this field, is
considered a driving force in the development of innovations. This driving force has become a great
trend for the development of society in Azerbaijan, and has led to the taking of appropriate steps by
the state in the direction of the development of this field. In order to increase the efficiency of the
economy and state administration, information security and the living standard of citizens, the deve-
lopment of the broadband internet network that forms the basis of the Information and Communica-
tion Technologies infrastructure, "Government Cloud” (G-Cloud), "Big Data", "Smart City" Imple-
mentation of digital initiatives such as "Smart City" and "Smart Village" is one of the steps taken in
the direction of turning our country into a digital center in the region.

In this regard, the Decree of the President of the Republic of Azerbaijan dated April 27, 2021
aims to effectively coordinate work in the field of managing the construction of modern telecommu-
nications and digital architecture in the country, as well as developing a platform for digital services
and solutions in various fields [1].

JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838 149


mailto:arif_rahimli@unec.edu.az
https://doi.org/10.59849/2409-4838.2023.3.149

SOCIAL SCIENCES

<>

MAIN PART

Digitization, as in all fields in the world and in our country, took the field of economy and la-
id the foundation of a new stage in this field. The world has begun to take important steps towards
the transition to the digital economy. From social relations to economic relations, from statistical
data to assessment mechanisms, digital changes in our country led to the reduction of the "shadow
economy” in the next period of activity. So, since the beginning of 2019, tax incentives have been
defined for business entities to formalize their workplaces and salaries in the tax legislation. With
this, the income tax (14 percent) on the salaries of individuals in the non-oil private sector up to
8,000 manats was canceled, which is 14 percent of the total tax payers.

As a result, the number of labor contracts in the private sector of the non-oil sector increased
by 18.3 percent that year, and by 24 percent in 2020, compared to the period when tax incentives
were introduced. At that time, the growth rates of the wage fund in that sector were 29.5 percent
and 12.3 percent, respectively. Although this step caused an average annual tax loss of 300 million
manats for the budget, in general, due to the "whitening" of the salary fund, it allowed more social
insurance fees to enter the DSMF, which, as a result, made it possible to significantly reduce the
subsidies allocated from the budget to the account of the fund. So, in 2019, the income from manda-
tory state social insurance payments increased by 26 percent compared to the previous year, and by
21.6 percent in 2020. Thus, in addition to compensating the state budget losses, it has succeeded in
creating long-term sources of income for the budget [2].

In achieving these indicators, we can note the importance of the steps taken towards the wide
application of digital technologies in the country, the establishment of digital service providers, e-
commerce, and e-business networks. Because economic growth includes not only income from ta-
xes, but all financial sources of the country. According to the 2017 reports, Azerbaijan ranked 65th
out of 176 countries in the ICT Development Index with a score of 6.20, and according to the 2022
report, it rose to the 73rd place in the Economic Transformation Index (in 2020, this figure was 76,
in 2018 and 85 in 2011) can be considered as one of the comprehensive measures taken in this field
in the country [4, 5, 6] (Figure 1).
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Fig. 1. ICT development index in Azerbaijan in different years between 2010-2017
(prepared by the author)

Of course, against the background of these processes, the development of science is reshaped
by the influence of digital technologies, certain changes occur in the organization and methods of
scientific research. The formation of digital platforms minimizes the time spent on conducting
experiments, collecting and processing data, and plays a major role in building scientific
infrastructure with the help of digital tools. It is no coincidence that in recent years, the scientific
databases that prevent plagiarism and further stimulate the activity of researchers are among the
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optimal methods for measuring the quantitative and qualitative indicators of scientific results.
Considering that in the formation of these bases, two forms of activity evaluation approach (expert
and statistical) are used, therefore, it is important to evaluate the creation of scientific databases
such as "Scopus", "Web-Science", "Google Scholar" as an important step in the development of
science with innovative methods[7].

If we conduct research based on international reports and statistics about the work done in the
field of science in Azerbaijan, the International science rating is the main reference point for us.
Thus, according to the number of published scientific works, Azerbaijan ranks 93 out of 240
countries, and according to the Hirsch index, it ranks 96. It should be noted that neighboring
countries Russia (12th, 22nd places), Tiirkiye (20th, 36th places), Iran (21st, 40th places), Georgia
(84th, 69th places) and Armenia (89th, 66th places), respectively, are in a higher position than our
country in both ratings [8].

At the same time, the growth dynamics observed in the number of scientific works of
Azerbaijani origin included in the "Scopus" scientific database between 1996 and 2020 indicates the
success of the steps taken in this direction. In 1996, 251 of our scientific articles were included in
"Scopus" during the year, but in 2020, this number increased to 1955 (Figure 2).

2500

2000

1500

1000

500 2

Fig. 2. The number of works of Azerbaijani origin included in the scientific database “Scopus”
between 1996 and 2020 [3]

These statistics, in fact, challenge us to set bigger goals and move faster in our digital world.
The document "Azerbaijan 2030: National Priorities for Socio-Economic Development™ approved
by the President's Order dated February 2, 2021 also emphasized the importance of education in
accordance with the requirements of the 21st century and improved the country's position in
international assessments (PISA, PIRLS, TIMSS, ICILS). is intended to be. Let's analyze the data in
this direction and learn more about the position of our country.

PISA-Programme for International Student Assessment is a worldwide study by the
Organization for Economic Cooperation and Development that aims to evaluate education systems
by measuring the school performance of 15-year-old students in member and non-member
countries. These studies have been conducted every 3 years since 2000, and studies cover 3
different areas (literacy, science, and mathematics).

Azerbaijan joined the international assessment since 2018 and ranked 65th among the 79
countries participating in PISA (Figure 3) (57th in mathematics, 69th in science, 69th in reading and
writing). Among neighboring countries, Russia ranks 32nd on average (31st in mathematics, 30th in
science, 34th in reading and writing), Tiirkiye 41st (43rd in mathematics, 40th in science, 40th in
reading and writing), and Georgia ranks 71st (67 in mathematics, 71 in science, 74 in reading and
writing).
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Fig. 3. Statistical data of Azerbaijan and neighboring countries on PISA 2018 assessment
(prepared by the author) [9]

PIRLS - Progress in International Reading Literacy Study is an international study on the
reading (comprehension) achievement of fourth graders. It is held every five years by the
International Association for the Evaluation of Educational Achievement (IEA) since 2001. The
main purpose of conducting the research is to measure children's reading literacy and collect
information about different experiences of reading habits.

The most recent study was conducted in 2021, and the results will be made public in
December 2022. Although our country joined the research in 2011 and ranked 37th with 462 points
in the conducted research, in 2016 this number dropped to 39th with 472 points. According to the
2016 research, the neighboring countries - Russia ranked first (581 points), Georgia ranked 37th
(488 points), and Iran ranked 45th (428 points). In 2011, Russia scored 568 points, 3 points behind
Hong Kong and took the 2nd place. Georgia ranked 34th with 488 points, and Iran ranked 38th with
457 points [10] (Figure 4).
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Fig. 4. Statistical data of Azerbaijan and neighboring countries on PIRLS assessment by year
(prepared by the author)

TIMSS - Trends in International Mathematics and Science Study is an international
assessment series of mathematical and scientific knowledge of students around the world. The
students participating in the study are students of different educational systems in terms of
economic development, geographical location and population size. A minimum of 4,000-5,000
students are evaluated in each country or regional jurisdiction during the study period. Assessments
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are collected through contextual questionnaires from students, as well as their parents and teachers.

TIMSS is another study created by the International Association for the Evaluation of
Educational Achievement (IEA) that allows education systems around the world to compare the
educational achievements of students and learn from the experiences of other participating countries
in developing effective education policies. This assessment was conducted for the first time in 1995,
and after that every four years, covering 4th and 8th grade students of educational institutions [11].

The most recent study on Trends in International Mathematics and Science Study (TIMSS)
was conducted in 2019, and Azerbaijan participated in the assessment of this study among 4th
graders. In addition to Azerbaijan, which ranked 28th in mathematical knowledge with 515 points,
and 50th in scientific knowledge with 427 points, other neighboring countries, except Georgia,
participated in the assessment. The results are as follows: Russia ranks 6th (567 points) and 3rd
(567 points), Tirkiye ranks 22nd (523 points) and 19th (526 points), Armenia ranks 38th (498
points) and 43rd place (466 points), while Iran is 50th (443 points) and 48th place (441 points) [12]
(Figure 5).

ICILS - International Computer and Information Literacy Study (International Computer and
Information Literacy Study) assesses the knowledge of information and communication
technologies (ICT) of students and teachers around the world. This test was created in June 2010 by
the International Association for the Assessment of Educational Achievement. The research was
conducted twice - in 2013 and 2018. The next stage of the research is planned to be held in 2023.
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Fig. 5. Statistical data of Azerbaijan and neighboring countries on TIMSS 2019 assessment
(grade 4) (prepared by the author)

It should be noted that from the neighboring countries, Russia took part in both studies, and
Tiirkiye took part in one study (2013). In the ICILS 2018 study, which took place with the
participation of 13 countries, in addition to Russia, only Kazakhstan participated in the CIS region
(Figure 6).
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Fig. 6. Countries participating in the ICILS 2018 study and information literacy indices [13]

Key findings from the ICILS 2018 study are:
1. Young people cannot acquire digital skills by using digital devices alone, as they need to
demonstrate functional working knowledge of these tools;
2. It is not enough to provide only ICT equipment to improve the digital skills of students or
teachers, as there is a need for education in this area;
3. There is a digital divide related to the socio-economic status of students, as the information
literacy index of students with poor socioeconomic status is quite low.

CONCLUSION

The results of all these studies once again reveal the necessity of Azerbaijan's development in
this field. In the future, taking into account that the innovative development of the field of science
will indirectly depend on young scientists and researchers, in order to improve the scientific
research work in the country, stimulating the activity of scientific research centers and student
scientific societies in higher education institutions, including in the direction of the development of
science both in the field of ICT and in general in secondary schools It is very important to educate
the youth.

Only in this way, Azerbaijan will be able to achieve great success in the field of science in a
short period and the higher education and scientific research institutions operating in our country
can raise their ranks in the international rating lists. Because the world's prestigious higher
education institutions such as Massachusetts Institute of Technology, Harvard, Oxford, and
Cambridge University are in the first ranks not only in terms of the quality of education, but also in
terms of their contributions and contributions to world science.
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ROQOMSAL iQTISADIYYATA KECID DOVRUNDO ELMIN INNOVATIV INKISAF
PERSPEKTIVLORI

A.R. Rahimli

Mogalads Dérdiincii Senaye Ingilabi dévriinds Informasiya-Kommunikasiya Texnologiyalari-
nin vo ragomsal igtisadiyyatin inkisafi istigamotinds atilan addimlar, dovlst idaroetmosinin somoro-
liliyinin, informasiya tohliikasizliyinin vo vatondaslarin yasayis saviyyasinin yiiksaldilmasi magss-
dilo goriilmiis islor aragdirilarag, beynolxalq statistik gostoricilor otrafli tohlil edilib. Homginin
Azorbaycan Respublikasinin Prezidenti torafindon tasdiq edilon “Azarbaycan 2030: sosial-igtisadi
inkisafa dair Milli Prioritetlor” sonadinda XXI asrin taloblorine uygun tohsilin shomiyyatine uygun
olarag, élkonin beynalxalqg giymatlondirmalords, Beynalxalg elm reytingi vo IKT-nin Inkisafi In-
deksinda 6lkamizin movaeyi atrafli Gyronilib. Ragamsal transformasiya sahasinds idaraetmanin tok-
millosdirilmoasi hagqinda Azarbaycan Respublikasi Prezidentinin Formaninda geyd olunan miiddoa-
lara uygun olaraq 6lkomizdo elmin inkisafi istigamatinda son illor orzinds garsiya qoyulan hadoflo-
rin golocokdo miimkiin ola bilocok naticalori ilo yanasi bu istigamotdos bir sira tokliflor verilib. Bu-
nunla yanast moagalodo PISA (Beynolxalq Sagirdlorin Qiymatlondirilmasi Programi), PIRLS (Bey-
nalxalg Oxu Savadliliginin Tadqiqi Progresi), TIMSS (Beynolxalq Riyaziyyat vo EIm Todgigatinda
Trendlor) va ICILS (Beynalxalg Kompiiter vo Informasiya Savadliligi Todgigat:) todgigatlar:, habe-
lo ragomsal texnologiyalarin inkisafi fonunda miiasir elmin tatbiq etdiyi yanasmalar barado malu-
matlar da yer alir.

Acar sézlor: /nformasiya-Kommunikasiya Texnologiyalar:, innovasiya, tahsil.
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HEPCHEKTHUBbI MTHHOBAIIMOHHOI'O PA3BUTHSI HAYKH ITPU HEPEXO/JIE K
IUP®POBOU DKOHOMMUKE

A.P. Parumin

B cratee paccMarpuBaioTCs IIard, MPEANPUHATBIE IS Pa3BUTHA — MH(OPMALOHHO-
KOMMYHHMKAITMOHHBIX TEXHOJIOTHH M IU(PPOBOH AKOHOMUKHA B Teproa YeTBepTOM MNPOMBIILICHHON
PEBOJIONHY, TPOJeTaHHas padoTa MO MOBBILECHHIO 3(P(PEKTUBHOCTH TOCYIAaPCTBEHHOTO YIPAaBJICHHS,
H()OPMALIOHHON 6E30MAaCHOCTH U YPOBHS JKU3HU TPAXKIIaH, MOIPOOHO aHATM3UPYETCS] MEXKIYHApOIHAS
craructuka. Tarke B JokyMeHTe «A3sepOaikan 2030: HarpoHanmbHBIE MPHOPHUTETHI COLUAIBHO-
SKOHOMHUYECKOTO pa3BUTHS», YTBEpkKIeHHOM [Ipesumenrom AszepOaitmkaHckoir PecrnyOnwku, B
COOTBETCTBUHM C BAXHOCTBIO OOpa3oBaHUsI B COOTBETCTBUM ¢ TpeboBanmsimu XXI Beka, moapoOHO
M3YUYEHO MOJIOKEHHUE HAIllel CTPaHbl B MEXKTYHAPOIHBIX OLEHKaX, MeXIyHapOITHOM Hay4HOM PEUTHUHIE
u Unanekce passutust KT B coorBerctBum ¢ TpeboBanmsivu XXI Beka. B cooTBeTCTBIM C TIOJIOKEHUAMA
Vkaza Ilpesunmenra AszepOaiimkaHckod PecnyOnvku o COBEpIIEHCTBOBAHWHM YIpaBieHUs B cdepe
mppoBol  TpaHCOpMAIMK, B OTOM HANPABICHWH OBUI BHECEH psJ TPEVIOKEHUH, Hapsay cC
BO3MO)KHBIMU PE3YJIbTaTaMH, ITOCTABJIECHHBIX B IOCJIEIHUE OBl LIEJIEH AJIs1 Pa3BUTHs HAYKH B Halllei
crpane. Kpome Toro, B craree paccmarpuBaroTcs uccienoanus PISA (MexnyHapoaHas rnporpamma
ouenku yvanmxcs), PIRLS (MexmynapoaHas mporpamma UCClIeIoBaHUA TPaMOTHOCTH uTeHus), TIMSS
(MexmyHapoHbIe TeHICHIIMN HAYYHBIX UCCIIEIOBAHMI B 00JIACTH MaTeMaTHKH U €CTECTBEHHBIX HAYK) U
ICILS (MexayHapoaHble UCCIeA0BaHMUS KOMITBEOTEPHON U MH(GOPMAIIMOHHON IPaMOTHOCTH), a TAKXKe Ha
¢one pazBuTHsI IIM(PPOBBIX TEXHOIOTUI HHPOPMALHS O MOAXO0/1aX, TPUMEHIEMBIX COBPEMEHHON HAYKOM.

KroueBble ciioBa: Hughopmayuonno-Kommynuxayuonnvie Texronoauu, uHHosayuu, 00pazoearue.

156 JOURNAL OF YOUNG RESEARCHER, 2023, Ne 3, ISSN 2409-4838



YOUNG RESEARCHER
Scientific&practical journal

Volume IX
2023
Ne3

BAKU - 2023



NesSRIYYATI

Director of the publishing house:
Computer developer:
Graphic design:

Sabuhi Gahramanov
Ramil Azizov
Shalale Mammad



Format 60x84 1/8
Volume 20 p.p.
Print run 200

Address: Istiglaliyyat, Baku city






