SOI: 1.1/TAS ISSN 2308-4944  (print)
DOI: 10.15863/TAS ISSN 2409-0085 (online)

Scopus ASJC: 1000 Ne 01 (117) 2023

Teoreticeskaa i prikladnaa nauka

Theoretical & Applied Science

[=] =% [m]
S

Philadelphia, USA




TeoretiCeskaa i prikladnaa

nauka

Theoretical & Applied

Sclence

01 (117)

2023



International Scientific Journal

Theoretical & Applied Science

Founder: International Academy of Theoretical & Applied Sciences
Published since 2013 year. Issued Monthly.

International scientific journal «Theoretical & Applied Sciencey, registered in France, and
indexed more than 45 international scientific bases.

Editorial office: http://T-Science.org Phone: +777727-606-81

E-mail: T-Science@mail.ru

Hirsch index:

Editor-in Chief:
Alexandr Shevtsov

Editorial Board:

1 Prof. Vladimir Kestelman USA

2 Prof.  Arne Jonsson Sweden

3 Prof.  Sagat Zhunisbekov KZ

4 Assistant of Prof. Boselin Prabhu India

5 Lecturer Denis Chemezov Russia

6 Associate Prof.  Elnur Hasanov Azerbaijan
7 Associate Prof. Christo Ananth India

8 Prof. Shafa Aliyev Azerbaijan
9 Associate Prof. Ramesh Kumar India
10 Associate Prof. S, Sathish India
1 Researcher  Rohit Kumar Verma India
12 Prof.  Kerem Shixaliyev Azerbaijan
13 Associate Prof. ~ Ananeva Elena Pavlovna Russia
14 Associate Prof.  Muhammad Hussein Noure Elahi Iran
15 Assistant of Prof.  Tamar Shiukashvili Georgia

=
(o]

Prof.  Said Abdullaevich Salekhov Russia
Prof. Vladimir Timofeevich Prokhorov Russia

[
-

18 Researcher  Bobir Ortikmirzayevich Uzbekistan
Tursunov

9 Associate Prof.  Victor Aleksandrovich Melent'ev  Russia

20 Prof. Manuchar Shishinashvili Georgia

Of::4 0]

(1] —

911772308'1"494232

ISSN 2308-4944

© Collective of Authors

© «Theoretical & Applied Science»


http://t-science.org/
mailto:T-Science@mail.ru

International Scientific Journal

Theoretical & Applied Science

Hirsch index:

Editorial Board:

2 Prof.  Konstantin Kurpayanidi Uzbekistan

22 Prof.  Shoumarov G'ayrat Bahramovich Uzbekistan

23 Associate Prof.  Saidvali Yusupov Uzbekistan

24 PhD  Tengiz Magradze Georgia

25 Dilnoza Azlarova Uzbekistan

%6 Associate Prof.  Sanjar Goyipnazarov Uzbekistan

2 Prof.  Shakhlo Ergasheva Uzbekistan

28 Prof. Nigora Safarova Uzbekistan

28 Associate Prof.  Kurbonov Tohir Hamdamovich ~ Uzbekistan

30 Prof.  Pakhrutdinov Shukritdin Uzbekistan
Il'yasovich

31 PhD  Mamazhonov Akramzhon Uzbekistan
Turgunovich

32 PhD  Ravindra Bhardwaj USA

33 Assistant lecturer  Mehrinigor Akhmedova Uzbekistan

34 Associate Prof.  Fayziyeva Makhbuba Uzbekistan
Rakhimjanovna

3% PhD  Jamshid Jalilov Uzbekistan

36 Guzalbegim Rakhimova Uzbekistan

37 Prof. Gulchehra Gaffarova Uzbekistan

38 Prof. Manana Garibashvili Georgia

3 D.Sc.  Alijon Karimovich Khusanov Uzbekistan

40 PhD  Azizkhon Rakhmonov Uzbekistan

4 Prof. Sarvinoz Kadirova Uzbekistan

42 Prof., D.Sc.  Shermukhamedov Abbas Uzbekistan
Tairovich

43 PhD  Bekjanova Ainura Uzbekistan

a4 Anzhelika Bayakina Russia

4 PhD  Abdurasul Martazayev Uzbekistan

46 PhD |a Shiukashvili Georgia

a7 Associate Prof. | ali Elanidze Georgia



International Scientific Journal

Theoretical & Applied Science

2 Clarivate d o
Analytics ros

ISJ Theoretical & Applied Science, 01 (117), 700.
Philadelphia, USA

Impact Factor ICV =6.630

Impact Factor ISI =0.829

based on International Citation Report (ICR)

The percentage of rejected articles: Accepted

ISSN 2306-494Y4

9l772308"494232




ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771 1Bl (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Issue Avrticle

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2023 Issue: 01  Volume: 117

Published: 21.01.2023  http://T-Science.org

Annaguly Rejepovich Deryaev

Scientific Research Institute of Natural Gas of the State Concern ,,Turkmengas”
Candidate of Technical Sciences, Senior Researcher,

Ashgabat, Turkmenistan

annagulyderyayew@gmail.com

GEOLOGICAL, INDUSTRY AND TECHNOLOGICAL BASES FOR THE
DESIGN OF THE DEVELOPMENT OF MULTI-LAYER FIELDS BY THE
METHOD OF DUAL COMPLETION OPERATION OF WELLS

Abstract: In the article, in order to successfully implement the method of dual completion operation (here in
after referred to as DC) of gas reservoirs simultaneously in one and in the other second elevators of oil reservoirs of
one well, comparative laboratory analyses and field studies on the properties and composition of oil, gas and
condensate, which play an important role in the development of wells DC, were carried out.

The results of complex field studies of gas wells and reservoirs were carried out in order to establish the gas-
dynamic parameters of the reservoir and well and study their gas-condensate characteristics of the Altyguyi deposit.
The main attention in the study of the well and the formation was paid to a more accurate determination of the values
of the component composition of the formation gas required for the compilation of differential condensation isotherms
determined by sampling raw condensate.
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Introduction curve were carried out with deep pressure gauges of
The determination of the initial indicators of the MGN2-800kgs/cm? type and MSU-1-100-160 and
wells and formations at the Altyguyi deposit was in some places with electronic geophysical devices
achieved using the method of steady-state sampling, "Granite" and "Sakmar".
which, even under steady-state filtration regimes in The necessary indicators for calculating the
the bottom-hole zone of the formation, were carried determination of the daily gas flow rate were carried
out in order to establish the gas-dynamic parameters out using a separator of the PBS-350/64 type with a
of the formation and wells, to study their gas- measuring diaphragm with a diameter of 50 mm.
condensate characteristics. Measurements of the daily gas flow rate were
The filtration regime was changed by selecting carried out using a complex field installation equipped
the diameter of the fitting at the wellhead. with a separator of the "Demag" type and flow meters
The duration of operation in oil and gas wells for of the DSP-0.063 and DPS-1.6 types.
at least 24 hours and for gas condensate wells in each The parameters for determining the gas flow rate
mode was from 5 to 24 hours. The measurement on were calculated using 4- or 2-inch diaphragm meters
each mode began after the full stabilization of the of critical gas flow [13].
wellhead pressures of Ppus and Pannul. Wellhead pressures (Pout  and Pannu) were
The measurement of reservoir and bottom-hole recorded with model pressure gauges of the MO type
pressures and the recording of the pressure recovery at 250, 400 and 600 kgf/cm?, accuracy class = 1, &
Philadelphia, USA 601 l> Clarivate
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0.6% and + 0.4%.

Bottom-hole and reservoir temperatures are
determined by thermometers with mercury columns of
the TP-7 type.

In some facilities, it was not possible to close the
well to the reservoir pressure value due to technical
reasons. In these circumstances, the reservoir pressure
was determined by the experimental method [14].

Application of the method under steady-state
filtration conditions of products in the bottom-hole
zone of the formation for trial operation (with a
change in mode), complex hydrodynamic studies
were carried out in 17 objects, 16 wells, in an amount
of 22 times. Only on 6 wells (Ne12, 19, 107, 108, 111

and 112), measurements of the daily flow rate were
carried out, and in 4 wells (NeNe. 7, 21, 105 and 107),
a one-time measurement of reservoir and bottom-hole
pressure was carried out. At oil well sites Ne 2 and Ne.
7, the study was carried out by the method of
normalizing the fluid flow — pressure recovery curve
(PRC). As a result of processing the obtained
materials, the coefficient of hydraulic conductivity
and permeability of the formation was calculated by
the Horner method. The obtained results of the
development, measurements and their definition are
given in the table 1. Graphs of the pressure recovery
curve are shown in Figures 1 and 2.

Table 1. The results of hydrodynamic studies at the wells of the Altyguyi field

' Coefficient
We . Fitting .
num- Horizon _Perforatlon diameter Capacity Hydrat_Jll_c Permea- Note
ber interval, (m) (m) (kg/cm?) conductivity bility
(sP) (mD)
Research in order
5 - - -
6 - - -
8 - - -
- 0,1807 4.4 14,52
1) NKs 3670-3680 - _ Repeated_research _
5 - - -
4,8 - - -
5,6 - - -
6,4 0,264 6,43 21,2
4 - - -
5 - - -
2(1) NK 3608-3618 6 0,9043 10.1 on PRC 34,34 on
PRC
4
5
3(1) NK g 3732-3738 5 0171 42 231
4,8
4 NK 3728-3740 5,6
’ 6,4 1,1107 27,1 74,53
4 - - -
4,8 - - -
7(11) NK o 3746-3750 31 0.8493 220300 | g3 4 o1 PRC
PRC
6,3 - - -
10(1) NK 3653-3662 8,0 . - -
) 4,8 0,4914 12,00 44,0
4 - - -
5 - - -
106(1) NK g 3783-3792 5 13552 30 -
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Figure 1. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure, during the study of
production well Ne 2 of the Altyguyi field
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Figure 2. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure, during the study of
the I1-th object of the exploration well Ne 7 of the Altyguyi field

The specific gravity of Altyguyi oil in
comparison with the oil of other fields in the
Southwestern part of Turkmenistan is very heavy
(0.910 g/cm®) and has a lot of paraffin in its
composition. In the process of oil extraction, the
paraffin contained in the product freezes due to a
decrease in temperature at a depth of 800-1000 meters.
In this regard, the freezing of paraffin leads to a
decrease in the inner diameter of the tubing, an
increase in downhole pressure and a decrease in daily
oil production [15]. This phenomenon has the
opposite effect on determining the productivity
coefficient of the well and the exact calculation of
some reservoir indicators.

Before conducting hydro and gas dynamic
studies, it is recommended to clean the inner walls of
the tubing from the layers of paraffin.

Taking into account the above, the proposed
values of the initial reservoir pressure and temperature
of the NKg oil horizon are assumed to be the values of
the accurately performed measurements of the Il-th
object of well Ne 7 - 643 kgf/cm?® and 87 °C.

To study the indicators of a gas condensate field
and to determine the amount of condensate released
from 1 m® of gas, as well as conducting gas-
hydrodynamic studies in productive wells and
formations, were performed by methods and
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instruments that were used in gas-hydrodynamic
studies in oil horizons.

In some wells, for technical reasons, the
reservoir and bottom - hole pressure was determined
by the barometric formula on uncovered and not
lowered depth gauges:

Py = Pb(annul) e,

The separation of condensate and water from
the products, as well as work on measuring the
determination of the amount of separated condensate
from 1 m3 of gas, was carried out at a complex field
installation equipped with a mobile block separator of

the PBS-350/64 type and a separator of the DEMAG
type.

In general, during the period of exploratory
drilling and testing of the productivity of drilled gas
condensate wells, complex studies were carried out in
11 objects of 5 wells in the established modes of liquid
or gas filtration (Ne 2, 5, 102, 1, 20). In three wells
(Nel, 2 and 101), 4 comprehensive studies were
carried out on unsteady filtration regimes (pressure
recovery curve) [16].

The result of working off the PRC for
production well Ne 101 is shown in Fig. 3.
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Figure 3. Graph of the curve of recovery of bottom-hole pressure to reservoir pressure for production
well Ne 101 at the Altyguyi field

To determine the initial reservoir pressure and
temperature of the NK74 horizon, the average reservoir
pressure values of 517 kgf/ cm? and 87 °C are
proposed, which were obtained during the study of the
NKz7q horizon of the Il object of well Ne 2 and the |
object of well Ne.5.

Considering the close location of the NK74 and
NKGg horizons (about 30 m.), the reservoir pressure and
temperature were assumed to be P = 517 kgficm?, T =
87 °C.

Work on the determination of condensate
indicators and the study of thermodynamic
characteristics of wells and reservoirs for both
horizons was carried out jointly.

Gas condensate wells and reservoirs were
studied in three stationary filtration regimes [17].

The results of gas dynamic studies and
determination of the amount of condensate released

from 1 m® of reservoir gas (gas condensate factor -
GCF) are shown in Table 2.

The results of hydro - gas dynamic studies of
wells and formations of gas condensate deposits were
processed using a two - term formula;

1)rzes. = Pg-h =aQ, + b- Qg’
where: Prs. and Ppn - respectively, reservoir and
bottom-hole pressure, kgf/cm?;

Qq is the flow rate of separation gas, thousand
md/day;

a and b, respectively, are the coefficients of
filtration resistance, depending on the parameters of
the bottom-hole zone of the formation and the design
of the well bottom.
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Table 2. The results of field studies to study the gas condensate properties of wells and formations at
the Altyguyi field

_ Perforation I_:itting O;i)ﬁrtzﬁleon Condensate Mo_lecular
Ne well Horizon . diameter . output weight of
interval, (m) regime 353
(mm) (cm®/m?) condensate
(hour)
12 24 2419 181,4 -
10 15 157,4 118,4 -
- - - - 1515
X)) NKg 3616-3625 8 8 1147 88,6 -
9,5 24 11,7 9,6 -
8 15 13,9 11,4 -
6 15 15,5 12,7 -
- - - - 150
10 24 -
8 18 . -
NKH productive
L+ | NKgt NKG 3512-3522 6 16 P -
3670-3680 - - -
6 24 -
8 22 NKH productive -
10 20 -
8 24 64,6 56,2 -
2(110) NK7g 3512-3522 B 24 - 605 159
8 22 - 29,6 -
10 18 - 46,3 -
6,5 24 107,5 93,4 -
8 18 97,2 81,6 -
9 15 99,8 86,2 -
2(111) NKzg 3512-3522 - - - - 159
9,5 22 14,3 13,1 -
8 17 12,9 12,0 -
6 15 23,4 21,5 -
10 20 1118 102,8 -
8 21 118,6 104,4 -
6 15 1131 101,8 -
- - - - 1445
9,5 20 10,6 8,7 -
8 21 12,8 10,5 -
5(1) NK 7d 3618-3624 6 15 16,2 13,2 -
- - - - 153,5
8 24 50,9 43,8 -
- - - - 149
12 24 - 51,4
8 21 - 46,9
10 16 - 46,3
12 24 - - -
101 NK 8 3564-3566 10 o2 . . -
8 16 - - -
9,5 22 - - -
20 (1) NK 8 3950-3958 8 17 - - -
6 15 - - -
Philadelphia, USA 605 D Clarivate
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The flow rate of the reservoir fluid Qressi i
calculated using the following formula:

Qres.fl. = Qs.g. +

?t + Geqv.
10°

Qres st - reservoir fluid, thousand m®/day;
Qs -flow rate of separated gas, thousand m*/day;

sat ~
C.

saturated condensate flow rate, m¥/day;

Geqv is the calculated gas equivalent of the
transfer of the liquid phase (condensate) to the gas

phase.

The gas equivalent is determined by the formula
Gy = 23342 pl M,

Here p and M are, respectively, the density and
molecular weight of the Cs.y, fraction.
The value of the molecular weight (p) of the Cs+p
fraction is calculated by the formula
1y 24429 o +0,004 .
1034-pt

where ta is the density of stable condensate.

Tables 3, 4 and 5 show the values of reservoir
and well parameters determined when processing the
results of gas-dynamic studies and the output of stable
condensate for the studied objects.

Table 3. The results of calculations of studies to study the gas condensate properties of wells and
formations at the Altyguyi field

Reservoir Reservoir Stable
Ne well Horizon . Perforation Type of pressure temperature condensate
- interval, (m) research (kgf/cm?) °0) output
g (cm3/m?®)
initial 496 84 119
1(11 NK 16-362
an K 3616-3625 regular 452 89 11,4
3512-3522 regular 452 91 -
1+ | NKetNKs | 5670 3680 regular 308 88 i
regular 510 81 86,2
2(111) NK 74 3512-3522 reqular 290 87 12
regular 471 82 56,2
regular 270 81 60,5
regular 524 84 103
5(1) NK 74 3618-3624 regular 487 90 8,7
regular 426 82 43,8
regular 274 84 51,4
regular 400 96 4
20 NK 3950-3959
’ regular 336 87 96,1
101 NK g 3564-3566 regular 358 78 85,6

Table 4. The results of calculations of studies to study the gas condensate properties of wells and formations
at the Altyguyi field

Fil_tration Absolutely free | Coefficient of Filtration
Ne well Horizon Perforation res:(sf'garjce gas flow gas coefficient
e we interval, (m) coefficient rate (thousand conductivity (mD)
a b mé/day) (m/sP)
57,7 0,38 732,3 7,87 26,2
il NK 3616-3625 ! ’ : ’ .
(I ’ 137,6 | 0,243 677 34 11,2
3512-3522 86,1 0,411 713 5,37 8,1
1+ NKe# NKs | 36703680 | 110 | 0423 260,7 417 65,9
92,5 0,1 1205,5 4,73 14,2
2(111) NK 74 3512-3522 37,9 0,112 1304,3 12,1 36,3
67,8 | 0,0123 921,2 6,6 20,0
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187,8 | 0,194 800,4 2,42 12,1
50) NK 35183624 | 805 | OIiI 116456 574 287
93,1 | 0,0144 75,1 49 24.4
20 NKs 39503959 a1 0,784 303,2 34 12,8
101 NK s 3564-3566 | 84,2 | 0,327 510,4 53 79,7

Table 5. The results of the study of the field determination of the properties of stable condensate

_ - Condensate output from 1 m® of|  The rate of entry of
No well Horizon _ Perforation I_:lttlng reservoir gas, (cm3/m?) the fImq into the barrel
interval, (m) diameter is tubing
(mm) intense stable (m/sec)
10 157 118 4,95
9,5 12 10 45
(1n NKg 3616-3625 10 A light hydrocarbon is oil. The specific gravity is 0.8455
g/cm?. Due to the high gas factor, calculations were
6 carried out on gas.
2(111) NK 7g 3512-3522 g i; ?g jé
8 65 56 3,5
10 - 60,5 4
8 119 105 4,1
5(1) NK 74 3618-3624 8 13 11 4
8 51 44 3,8
10 - 46 4
20 NK 3950-3959 8 - 4 _
12 - 55 4
101 NKg 3564-3566 10 - 83 4

The proposed indicators of stable condensate
yield are accepted along the horizon of NK 74 -95
cm?®/t%; along the horizon of NKg-118 cm?/t,

According to the results of measurements, an
accelerated drop in reservoir pressure was revealed at
the beginning of the operation period [18].

Despite the short period of the start of operation
of gas condensate reservoirs, the results of
measurements revealed an accelerated drop in
reservoir pressure.

For example, well Ne2 was put into operation in
2009 with an initial reservoir pressure of 510 kgf/cm?.
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MATHEMATICALLY CALCULATED REALITY, SUPPLEMENTING
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RIVERS AND LAKES

Abstract: For previously developed 5 Multiple-sense equations with known unknown semantic variables [1], a
new equality was obtained: the sums of real senses of 2 types of measured real reactions BOD, COD are equal to the
sum of 6 cognitive senses of their subtypes: sense(BOD)@sense(COD)=meaning(BOD1@&meaning(BOD2)@®
meaning(BOD3) @meaning (BOD4) @ meaning(COD1) @&meaning(COD3). On the right side of the given semantic
equality, it is equal to the sum of 6 calculated formula units [corresponding to subtypes of BOD,COD]:
(2i1*(0.4689+(zi4)*0.6972)[COD4] +2i1*0.5506+2,*0.2589+(zi3*(-0.3283) +zi»*(-0.3545)) [BOD3] +
Zi1*0.5506+2i,*0.2589+2i5*(-0.6296) [COD 3] +(zi2(-0.8827)+zi3(-0.1386) +zis(-0.2542)) [BOD2] +2;1(0.486 1)+
2i3(0.1538)+2i4(-0.4609)[BOD1] + zi1(0.4861)+2i3(0.1538)+2i5(0.6293) [COD1]. Recording formulas of 6 calculated
formula units is analogous to the form of semantic equality. Non-chemical formulas of real BOD, COD reactions
depend on the formula units of their subtypes and conventionally look like this: COD formula
Zi3(0.1538)+2i5(0.6293)[COD1] +2zi1*0.5506+2i,*0.2589+2i5* (-0.6296) [COD3] +(zi1*(0.4689+(zi4) *0.6972)
[COD4]. Formula BOD:zi1*0.5506+2zi;*0.2589+(ziz*(-0.3283)+zis*(-0.3545))[BOD3] +(zi2(-0.8827)+zi3(-0.1386)
+2i4(-0.2542))[BOD2] +2i1(0.4861)+2i3(0.1538) +zi(-0.4609)[BOD1]
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MATEMATHYECKH BBIYNCJIEHHASA PEAJIBHOCTbD, JOIIOJHAIOIAA BUOXUMHIO
CAMOOYMIIIEHUSA BOJbI PEK 1 O3EP

Annomayusn: /[na panee pazpabomaHHbIX 5 MHO2OCMbICIO8bIX YPAGHEHUL C U3BECHHbIMU He U36ECMHbIMU
CMBICTIOBbIMU NepeMeHHbiMU [1] nonyueno HoBoe paseHCmB0: CyMMbl PeanbHbIX CMBICI08 2-X MUN08 USMEPEHHBIX
peanvhvix  Ouoxumuveckux peaxyuti BIIK, XIIK pasuei cymme 6 KOSHUMUBHBIX CMBICIO8 UX HNOOMUNOB:
emvica(BIIK) @emvien(XIIK) =cmvicn(BIIK 1 @emvica(BIIK2) Bemvicn(BIIK3) Gemvicn(PIIK4) @emvica(XIIK) &
emoien(XIIK3). PeanvHocmb 6 KOCHUMUBHBIX CMBLCIO8 NOOMUNOE CMblci08 2-x peanvhuix peakyuti BIIK, XIIK
@uxcupyemcs a priori. Ilonyuena ¢opmyna 0ns npasoii wacmu npuee0eHHO20 CMbLCI08020 PABEHCBA, OHA PABHA
cymme  6-mu  GLIMUCIEHHLIX  QopmynbHblX  edunuy  [coomeemcmeyrowux — noomunam  BIIK XTIK]:
(zi1*(0.4689+(zis) *0.6972) [XTIK4] +2i1*0,5506+2i,*0,2589+(ziz*(-0,3283) +2is*(-0,3545) ) [FIIK 3] +
Zi1*0,5506+2,*0,2589+2i5*(-0,6296) [XTTK3] +(zi2(-0,8827)+2i3(-0,1386)+2is(-0,2542)) [FIIK2] +7i1(0.486 1)+
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Zi3(0,1538)+zi4(-0,4609)/FIIK 1 ] +2i1(0.4861)+2i3(0,1538)+2i5(0,6293) [XTIK]. 3anucs ¢hopmyn 6-mu ebluucienmvix
DOpMYIbHBIX eOUHUY ANOSUUHA hopMe CMbLCIL06020 pasencmed. Hexumuueckue gpopmynvt peanvrvix peaxyuii BIIK,

XIIK 3asucsm om popmynvHblx — eOuHuy

ceouUx NOOMunoé

u ycnoswo ewvienaoam max: Dopmyna

XITK=1i5(0,1538)+25(0,6293) [XIIK 1] +2i1*0,5506+ 2;,*0,2589+2i5*(-0,6296) [XIIK3] +(zi1*(0.4689+(zis) *0.6972)

[XTIK4]. Dopmyna

BITIK=2i1*0,5506+21,*0,2589+(zi5*(-0,3283)+2i4*(-0,3545)) [BITK 3] +(2i2(-0,8827) +Zia(-

0,1386)+ 2i4(-0,2542))/BIIK2] +71(0.4861)+2i5(0,1538)+zia(-0,4609) [ BIIK ).
Kﬂlolleﬁble cnoea: @OPMyﬂbele e()uuuubz, CMBICII06blE MHO2OMEPHbIE YPABHEHUA, CMbICI06blE NEePEMEHHble,
yuciuosesvle napamempbol, USMEPEHUs 0]1;1 peaibHblX 6I/IOXI/IMM'{€CKMX peakuuﬁ.

BBenenue

B  pa3paboraHHBIX 5  MHOTOCMEBICIIOBEIX
ypaBHeHI/IﬂX C HN3BCCTHBIMU HC N3BCCTHBIMH
CMBICIOBBIMH ~ TIEpeMEHHBIMHA  [1]  BBIYHCIEHBI
dbopMynsl 5 Y-TICpPEMCHHBIX, HaWJIeHbl UX
KOTHUTHUBHBIE CMBIC/ILI, O00O0OIIAIONINE CMBICIBI

«Ounonorunueckoe norpedienne xkuciaopoaom» (BIIK),
«xuMurdeckoe morpedienune kuciopogom» (XIIK)
peanbHBIX OMOXMMHMYECKMX peakiuid. buoxummkam
yI0OHO MMETh JEeJI0 C NMPHUBBIYHBIMH TEPMUHAMH —
BIIK, XIIK, wm ¢ TOpou3BOOHBIMEU (pazaMu,
00pa3yommxcs W3 TNPUBEACHHBIX BBINIE CMBICIIOB.
PaccmarpuBaeMble HHXKE CMBICIBI MHOTOCMBICIIOBBIX
YpaBHEHHH C W3BECTHBIMH M  HEHM3BECTHBIMHU
CEMaHTUYECKUMHU TEPEMEHHBIMH  COOTBETCTBYIOT
MHOTOMEPHBIM  YpaBHEHHSIM  C  YHCIOBBIMH
napaMeTpamHu U z-iepeMeHHbIMH (z1,72,73,74,75), Ho
Uil HAX  HaMu  c)OPMHPOBaHBl  Opyrue
«popMynbHBIE ~ ENUHUIBD B HEXHMMHYECKHX
ypaBHEHHAX y-peakmuid w3 [1]. B Toit miam wHOi
tdopmysie  y-peaknuM = CaMOOYMILEHHS  BOJABI
MPUCYTCTBYIOT «hopmynbHBIE CIMHULIBIY,
«n300paxaromue» OHOJIOTHYECKH aKTHBHYIO WM
XMMHYECKH  aKTHBHYIO 4YacTH  PacTBOPEHHOI'O
kucnopopa. Ilog TepMHHOM «MHOTOCMBICIIOBOE)
YpaBHEHHE  I10/Ipa3yMeBacTCsi MHOTOIEPEMEHHOE
ypaBHEHHE, B KOTOPOM MEPEMEHHBIMHU SIBJISIOTCS HE
YHCIIOBBIE NIepeMEHHbIe, He (DYHKIMH, HE CHMBOJIBI, &
CMBICIIOBBIC MEpEMEHHBIE, n3zobpeTaemMble
uccienosareneM. B MHoromepHom  (N-MepHOM)
CMBICIIOBOM ~ TPOCTPAHCTBE (€CIM  Pa3HOPOIHBIE
CMBICITBI M300paXaTh TOYKON aHAJOTMYHO MHOTHM
YHCIIaM) «MHOTOCMBICIIOBAsD) nepeMeHHas
((embica(zl),embicn(z2),cmbici(z3),cMbici(z4),
CMBICN(Z5)) COOTBETCTBYET MHOTOIEPEMEHHBIM Z-
nepeMeHHbIM (Z1,22,23,24,25).

tdhopmynpHble exuHuIb], kKakne BITK-peaxmnn, XITK-
PEaKIK COOTBETCTBYIOT MHOTOMEPHOW IepeMEHHOI
((emprcn(yl), cmeica(y2), cmbicn(y3), cmbicia(y4),
cMBIc(ys)). OTBETHI Ha 3TH BOMIPOCH aKTyaIbHBI IS
HOBOI'O HAY4YHOI'0 HalpaBJICHUA «BBIYUCIISICMBIC
HEXUMUYECKHE (OPMYIBl XUMHUYECKUX PEAKLIUN».
Msr paccmarpuBaeM ToKa OT/ENbHBIC
OMOXMMHUYECKHEe peaknnu (B paMKax peakiuu
abcopOIKn) caMOOUMINEHHS BOABI PEK U 03€ep.

Hcxoanble JaHHDbIE

HcxonHbie JaHHBIE —CHCTEMa HEXUMHUYCCKUX
ypaBHEHUI y-peaxiuii u3 [1].
y4=0,4689*21+0,6972*24, Yis=2i1*0,5506+
Ziz*O,2589+Zi3*(-0,3283)+Zi4*(-0,3545)+Zi5*(-
0,6296), yi>=zi2(-0,8827)+zi3(-0,1386)+zis(-0,2542),
yi1=2i1(0.4861)+2i3(0,1538)+2i4(-0,4609)+2i5(0,6293).
Wmena-cMbICiibl 5 (PU3HKO- XUMHYECKUX BEIECTB:
HOHBI aMMOHWUS (Z1), PACTBOPEHHBIN KHUCIOPOT (Z2),
B3BelleHHble BemecrBa (z3), BITK(zs), XIIK (zs).
Marpuna Css (Tabnuma 2) COOTBETCTBYET Kak mape
marpuil (Rss,Ass) Takux, uTo: Rs5Cs5=CssAss,
BerurcieHa npu pemennd 11C3: Rss=>(CssAss), Tae
Rss=R'ss - mcxomsas matpuna  (Z,Z)-kKoppensimii
(Tabmuua 1) Rss={rj=corr(z,z)}, i=1,...,5; j=1,...,5,
JquaroHaibHas Matpuna  Ass=diag(2.8198,1.3987,
0.8343,0.465,0.2856,0.1965). JlnaroHanbHbEIE
aneMeHThl MaTpulbl Ass=diag(2.8198,1.3987,0.8343,
0.465,0.2856,0.1965) comepxut mmcmepcuu S5 Y—
usMmenunBocteit: Ass=(1/M)Y msYms, riae Yms=ZmsCss
- Marpuna 3HA4YEHUN Y—HU3MEHYUBOCTEH.
BrrauciurensHast cxemMa  Zms=>Rs5=>(Cs5As55)
MPE/IIECTBYET CXEME BBIYMCICHHS MHOTOMEPHOM
BLI60pKI/I Ym5:Zm5C55.

Mbl  WHTepecyeMcs  BONPOCAMH:  KaKhe
Taoauua 1. Marpuna Rss={rij=corr(zi,zj)} (z,z)-xoppensiumii n
marpuna Css=C®ss={c®j=corr(z®i,y®))} (z,y®)-koppensiunii
23 Z3 Z4 Z5 C1 C2 C3 Ca Cs

1.0000  0.1096 0.3888 -0.6098  0.3026 0.4861 0.2650 0.4480 0.6563  -0.2491
0.1096 1.0000  0.3285 0.0539  -0.0285 0.1414 -0.7165 0.5713 -0.2937 -0.2325
0.3888  0.3285 1.0000 -0.2139  0.7258 0.5292 -0.4054 -0.2630  0.2043 0.6669
-0.6098  0.0539 -0.2139 1.0000 -0.3654 | -0.4432 -0.4979 -0.2961  0.6322 -0.2614
0.3026  -0.0285 0.7258 -0.3654 1.0000 0.5169 -0.0651 -0.5622 -0.2039 -0.6090
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Ta6auua 2. Marpuna R@ss={r&2=corr(zi,zj)} (z,z)-koppeasiunii

1 2 3 4 5
10130 | -0,0132 | -0,0369 | -0,0215 00375 1
-0,0132 0,9862 0,0074 | -0,0088 0,0003 | 2
-0,0369 0,0092 0,9806 0,0185 | -0,0246 | 3
-0,0215 | -0,1560 0,0185 0,9788 | -0,0026 | 4
0,0375 0,0702 | -0,0246 | -0,0026 10356 | 5

Taéauua 3. Marpuna Ces=CMss={cHjj=corr(zi,y™))} (z™M,y™M)-koppeasunii
npu A®@ss=diag(),...,,®)s = diag(L.0666,1.0091,0.9967, 0.9695,0 .9581)

1 2 4 5
1 0,5868 | 0,0793 | 0,5506 | 0,4689 | 0,3555
2 0,1536 | -0,8827 | 0,2589 | 0,3439 | -0,1091
3 0,1538 | -0,1386 | -0,3283 | -0,4096 | 0,8256
4 -0,4609 | -0,2542 | -0,3545 | 0,6972 | 0,3335
5 0,6293 | 0,3615 | -0,6296 | 0,0896 | -0,2625

IpumensieMble BBIYUCIUTEIbHbIE MOTETH

[IpumMensieMble BBIYMCITHTENbHBIE MOmenn [1-
11] coOTBETCTBYIOT 5 mraraMm pemiaeMbiX 3aj1ad Jyis
OJHOr0 U3 3HaueHuii s=1,...,20:

a)  BBIYKHCICHHE  «PEATBHON»  MAaTPHIIBI
R55:(1/m)ZTm5 Zms (ManHua Zms
CTaHIAPTH30BAHHBIX pEATbHBIX JAHHBIX) W HOBas
Matpuua (z;,zj)-xoppensmuii R®ss={(1/s)rV};

0) BBIYHCIIEHHWE MATPHIBI COOCTBEHHBIX YHMCEI
A®ss,  s>1 TaKOM, YTO BBIMOJHIETCS YCIOBUE
HEU3MEHHOCTH (Z,Y)-KOppesimii ay1st 2-X MatpHil Rss
n ROs5:  RssCs5=CossAss), R®55CC55=Cs5A)ss),
A Vss=diag(2.3329,1.1803,0.9349,0.3906,0.1613),
3HaveHns >1eMenToB Marpuisl Assmpu s=2.3,....20
npuBenenbl B Tabnuue 3. Berumcnenue kaxnoit
MaTpHIIE coocTBeHHEIX uncen A®ss=diag(A9y,. .., A5
(Matpuna C®ss= Css) mpoucxomut 1o (opmysie
ABgs=COTRE55CCs5 (moce BBIUHCIICHHS
anemenToB Matpuibl R®ss o gopmyie r®i=(1/s)ri);

B) MOHMCK M HAaXOJICHHE CBSI3aHHOM C MaTpuileh
R®ss martpumsr CE™1%%)ss Takoif, uto 2meMeHTHI
marpuisl CH89ss «Gmusku» K 2meMeHTaM HCXOIHOI
MaTpuis! Css TOIBKO MO 3HAYCHISIM 14 HHAWKAaTOPOB
(0e3 wu3MeHeHHsT 3HAKA DJJEMEHTa) W3 MPEXKHEH
MO3aMK{ WHINKATOPOB;

T) paspaboTKa MHOTOCMBICIIOBBIX YpaBHEHHI C
M3BECTHBIMH W HEW3BECTHBIMU CEMAHTHUYECKUMM
nepeMeHHbIMH [2-3];

J) MojenupoBaHue HOBBIX MaTpur Y™

200, COOTBETCTBYIOIINX cucTemMe
MHOTOCMBICIIOBLIM YPAaBHEHHSM C M3BECTHBIMH U
HCU3BCCTHBIMU CEMAaHTUUYCCKUMHU (CMI)ICHOBBIMH)

nepeMeHHbIMH [4-9].
MopenupoBaHre HOBBIX MaTpPHI] Y5, 2015
(Tabmumer 4,5 [1]) AIs CHCTEMBI MHOTOCMBICITOBBIX

ypaBHEHHII MpoBeieHO B cTaThe [1], MoaenupoBanue
(se Bbrumcnenne) Matpumbl YOO s=UO A2,
se{l,2,...,1000} TaKoH, YTO:
(UMY EIT g Y ) e=AC), MPOMCXOJIUT c
npuMeHerueM [IIIIT «Crnextpy [10,11] u xommexca
TPOTPaMM CUNTHIBAHUA\3AMUCH OWHAPHBIX JAHHBIX
[11]. Monenshyto ciyuaitnyio matpuny UOps ¢
HoMepoM t=I,..., ki<oc MognenmpyeMm, HpUMEHS
nporpammsl u3 I «Cnexrpy» [10,11] u npumensas
BHOBB BBIUMCIICHHYIO MAaTpPHUIly COOCTBEHHBIX UHCEI

ACY  (peanusyercs  BHIYMCIHTENbHAS cxema
(A@55,U0;5)=>Y 120 5y,

MOIIHq)Pl].lPlpOBaHHLIe MHOI'0OCMBICJ/IOBbIC
YpaBHEHHSA C U3BECTHBIMHU U HEU3BECTHBIMHU
CCMAHTUYCCKUMHU NEPEMEHHBIMU

PaccmarpuBaemble Hibke MOAM(HIMPOBAHHBIE
MHOI'OCMBICIIOBBIE ~ YPaBHEHUS C HU3BECTHBIMU U
HEU3BECTHBIMU  CEMAaHTUYECKMMM  IIE€PEMEHHBIMU
OTJIMYAIOTCS JIPYTUMH (OPMYJIBHBIMH €IMHHUIAMH,
MOBIMBaBIINE Ha (Qpa3pl HMX cMmblcnoB. Ho
MO (UIIMPOBAHHBIE MHOTOCMBICIIOBBIE YPaBHEHUSI

COOTBETCTBYIOT ~MHOTOMEPHBIM  yPaBHEHUSM  C
YHCJIOBBIMH  [MapaMeTpaMd U Z-TICPEMCHHBIMU
(21,22,23,24,25), o0pasyromux yKe WHBIE
«popMynbHBIE ~ EMUHHUIBY B HEXUMHUYECKHX
dbopmynax (ypaBHEHHSX) TPEKHUX Y-peakiuil.

CwmbIcn (GOpMyYIBI Y-pEakIMl COCTOMT W3 JPYTHX
ClIaraeMbIX CMBICIOB JIPYTUX (OPMYJIBHBIX €AWHHIIL,
BXOJIINX B popMyIry Y-peakunu. B To# mnm mHOH
¢dopMmysie  y-peaknuM ~ CaMOOYMILEHHS  BOJBI
MPUCYTCTBYIOT «hopmybHBIE eAMHHLIBD,
n3obpaxatomue Ownonornueckn aktuBHyto (BITK)
nin  xumudecku — aktuBHylo  (XIIK)  yactm
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PacTBOPEHHOTO KHCIopoma. JIpyrux XHMHYECKHX Zi2)*0,2589+(zi3*(-0,3283)+zi4*(-0,3545)). Ee
peakiuii HeT. [IpucyTCTBHE HOHOB aMMOHHS (B POJIH KOTHUTHBHBIM  CMBICH  (KaK  CMBICI  [OJTHIIA
KaTaJm3aTopa) CIy>KUT (POHOBBIM «KaTaIN3aTOPOM BIIK\XIIK) mnepemaercs ¢pa3oil «OHOJOrHUECKH

MPOTCKAHUS OMOXUMHYECKHX MPOIIECCOB
Pa3I0KEHUST B3BEIICHHBIX BEHICCTB (B3BEIICHHBIX
BEIIECTB (Z3) B BUJIC OCITKOBBIX BEIIECTB, COCTMHEHUI

aszora).
Haunem wu3noxeHue ¢ MpoOCThiX (opmyn Y-
peakimii, UMCIONUX  JIETKO  aHAIU3UPYEMBIC

claraeMble CMBICITBI (POPMYIBHBIX enuHu. [IpocTyro
HEXUMUYECKYI0 (opmyity umeer 4-as peakuus (ya),
OHa MMEET CMBICIOBYIO (hOPMYIY C 2-Msl 3aMETHBIMH
«BECAMM» ¢14=(0,4689)>0, c44=0,6972>0:
eMbIc(yia)=cMbIci(Zi1)*(0.4689)Dcmbici(Zia)
*0.6972.

YerBepTast CMbICIIOBast TiepeMeHHast (ya) UMeeT
KOTHUTUBHBI CMBICI Y-pEaKIU{, BBIPAYKACMBIH
(pazoii CMBICI(Y4)=«XUMUYECKHE IIPOLIECCHI
c44=0,6972 (XTIK) pa3noxeHUs OCIKOBHIX BEIIECTB,
COCJIMHEHUI a30Ta MPH MPUCYTCTBUH HOHA AMMOHHS
(€14=0,4689>0, rae cMBICI(Z1)=«HOHBI AMMOHWUSI»).
Ora y-peakius MPOXOIUT B CpPele MOBEPXHOCTHBIX
MPUPOAHBIX BOJI. Hibke mokaxkem: CMbICI YeTBEPTOM
cMbIciioBolt  mepemennoi  ys  (disp(h4)=0.9695,
ManoBapuaOWiIbHAsI) SABISACTCA YacThIO  CMBICITA
NepBOH MEepeMEeHHOH y1 (ee Jucnepcust TOCTaTOYHO
6onbmas disp(y1)= A1=2.3331).

371ech B Y-peakiuii  «y1» BIMSIONIMMHA  Ha
opmyny TepeMeHHOH y1 SBILTIOTCS 2 HOpMYIBHBIC
equHnnbl «Zii*0.4689 u «zis*0.6972», umeroniue
[IOCTOSIHHBIE TOJIOKUTENbHBIE «Becay 0.4689, 0.6972
U 3HaKOMEPEMEHHbIC HM3MEHUMBOCTH (Zit), (Zia),
i=1,...,12. IIpu monoxkurenbHbIX Becax C14=0.4689,
€44=0.6972 3HavyeHus wu3MeHUYHUBOCTEH (Zi1), (Zia)
MepeMeHHbBIX (Z1), (Zs) UMEIOT pa3HbIe 3HAKH, OHU
00ecTeunBarOT CBOM TPEHIB! TUHAMHUK (SBHO BHAHBI
Ha Pucynke 1), BOmsOmuMX Ha YOBIBAIOMIMH TpEH.
JMHAMUKA HW3MEHYMBOCTH NEpPEeMEHHON ya4. s
tdopmyspHON  emuHUIBL  «Zii*0.4689+24%0.6972y,
00BeTUHSTOIICH 2 (bopMyIbHEIC €TMHUIIBI
«Zi1*0.4689 u «zis*0.6972», nuHaMuKa 3HAYEHHUH ee
HW3MEHYHUBOCTUH «CYMMHPYET» BKJIaabl (HOPMYJIbHOM
emuHUIBL «Zi1*0.4689+7i4* 0.6972» B yMmeHbIIeHHE
W3MEHYMBOCTH IepeMeHHOM Yys. HyxHa Ooinee
«KOpOTKas» Qopmyna mist (HOpMYITbHON EIMHHIIBI.
BrusrommuMu  Ha  yOBIBarOIMUM TPEHI JAWHAMUKH
W3MEHYUBOCTH epeMEeHHOMI Va STSTFOTCS
dopmynbHbIe enuHUIEI «Zi1*0.4689 u «zis*0.6972,»,
WX «CTOJOWKM» TUHAMHUK, OTOOpa)XaroT BKJIAJIbl B
YMCHBIIICHIE N3MEHYNBOCTH MTEPEMEHHOH Y4 (K KOHITY
3aBepILeHNs Peaklun) NpuBeieHs! Ha Pucynke 1.

Crenyromeit ynoOHOM peakiued mjsi Hamero
aHanmmsa sBisercs peakous Y3 (PucyHok 2) co
CMBICIIOBOM, PaBHBIM KOTHUTHBHON cymme (@) 5
CMBICIIOB: embici(Yis)=cmbici(Zi1)*0,5506®
CMBICI(Zi2)*0,2589@cmpbici(zi3)*(-0,3283)@

akTuBHOE moromienue (cmbich (zia)=BIIK, cas=(-

0,3545)) pacTBOpEHHOTO KHCIOPOJOM B3BEIICH HBIX
BEIIECTB  (=CMBICN(Zi3)), TPOUCXOMAIICEe  TPH
MPUCYTCTBUU HOHOB  aMMOHUs». DopmylibHast
eMHUIIA IMEET Pa3HbIe COUETAHUS 3HAKOB B CyMMax
npousBeneHui Buaa 1Cj(1)zj. «Becy» +cj yBenuunBaet
B z>0 (ymenpmaer B zj<O pa3) BKIax «Beca» Cj B
YMEHBIIAIOIIYIOCS U3MEHUYMBOCTh MEPEMEHHOHN Y3, a
Bec» (-¢j) ymenbmaet B Z>0 (yBennuuaeT B ;<0 pa3)
BKJIa]] «BECa» Cj B YMEHBIIAIOUIYIOCS U3MEHUYNBOCTD
(13-3a CcBOWCTBA peanbHON pEaKkIuyd B BOAE PEK U
03¢ep) MepeMeHHO! y3. «DopMyIibHasS ¢TUHHIAY BUIA
21*0,5506+25*(-0,6296) u3 MepEMEHHOM
Yis=zi1*0.5506+2i2)*0.2589+2zi3*(-0.3283) +zs* (-

0.3545)+zi5*(-0.6296) «u300pakaeT» XUMHUYECKH
AKTUBHYI0O  YacTh  PAaCTBOPEHHOTO  KHCIOPOAa
(cMbici(zs)=XTIK) npu nprUCyTCTBHM HOHOB aMMOHHUSI
(cMbIci(z1)=«roHBI  aMMOHHA»).  «DopMyITBHAS
emuHuL@y Buma (Ziz*(-0,3283)+zi4*(-0,3545)) wu3
MepeMEeHHON Y3 (M3 BEIIecTBa «Y3») «HU300pakacTy
Omonornyeckoe MOTJIONIECHIE KHCIIOpoa
(cmbicn(z4)=bIIK) pa3HBIX B3BEIICHHBIX BEIIECTB
(cMBICT(«Z3)=«B3BEIICHHbBIC BEIIECTBAY).
CoopmupoBannas Tabnuua 4 GOpMyIbHBIX €IMHUIL
(u3 QopMmyn peakuii) UMEIOT 6 CBOMX CMBICIOB-
cllaraeMblX, B CMBICIIOBBIX ~ HEXHMHYCCKUX
YpaBHEHUSIX C  CMBICIOBBIMH  IEPEMEHHBIMU.
[Ipucymue peakmusiM caMOOYHINEHUS (HOPMYITBHBIC
CIMHUIIBI BBISIBIIAIOT, KPOME HEXUMHUYECKUX POPMYII,
cMBbIciH (B TpaauimoHHbX TepmuHax BIIK, XTIK) ne
TOJBKO TO, YTO (pecypc TIpH TNPHUCYTCTBUU
KaTaim3aTtopa, 0€3 TPHUCYTCTBHH KaTajH3aTopa)
pearupyroT Mexay coOod, HO M WX HepasJeJeHHbIC
XUMHYECKIMH (popMyIaMi KOMIOHEHTHI pearcHTOB.
«DopmynbHas eauHunay peakiun (Pucynok 2)
yi3:Zi1*0.5506+Zi2*0.2589+Zi3*(-0.3283)+Zi4*(-

0.3545)+zi5*(-0.6296)  cocromT W3  TPOCTHIX
(OpMYJIBHBIX €MHUL, OINHCaHWE KOTOPBIX JIerdye
HAa4WHATh C  TOCIEAHMX  KOMIOHEHT  3-TO
cobctBerHoro Bekropa ¢3=(0.5506,0.2589,(-0.3283),
(-0.3545),(-0.6296))".  ®opmyJbHBIE  EIMHHMIBI
zi1*0,5506+2i2)*0,2589+2i3*(-0,3283) BBIYUCIISAIOT
pacxomuble 3 BemectBa s BIIK, XIIK.
Wurepnperanust 5-oit kommonentsr  (Cs3=(-0.6296,
eMbICi(Z5)=«XITK») u3 hopMynpHO# eanHUIBI Zis* (-
0,6296) mMO3BONAET «BBIYMCINTEY HEXUMHYECKHM
CrocoOOM  Heu3MepsieMblil  (DaKT:  MPOMCXOIUT
XUMHYECKOE TIOTPeOJICHHE KUCIOPO/Ia B3BEIICHHBIMHI
BeIlleCTBaMH (3HAaK MHUHYC «Beca» Cs3=(-0.5622),
CMBICT («Z3)=«B3BEIICHHBIC BEIIECTBA», CMBICI(Zs)
=«XTIIK»)- okucineHue dYacTWi  (B3BEIICHHBIX
BemiecTB, c33=(-0.3283), cMmbich («Z3)=«B3BELICHHBIC
BelIecTBay). J[Be mpocteie «PopMyIbHBIC SAUNHUIBD)
Ziz*c33=2i3*(-0.3283) MOKAa3bIBAET

eMbici(Zia) *(-0,3545)@cmbici(zis) *(-0,6296).  3xech BHIIOB
BbLIETMM  (DOPMYJIBHYIO  emuHALY  Zin*0,5506+ (COOTBETCTBYET) HAJTMYUE B3BEIICHHBIX BEIIECTB MPH
MPUCYTCTBUM MOHOB aMMOHHS. A B «(pOPMYJIBHBIX
[ ]
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eMUHUIAX» Opyrux BUOOB +Zis*(-0,3545), +zis*(-
0,6296 «paboTaroT» NOCPEACTBOM HMHAWKATOPOB:
ecin ca3=(-0.3545), T0 QopMmyibHas eauHHIA Zisa*(-
0,3545) Beruucasier BIIK, ecim c53=(-0,6296), TO
tdopmynpHas emununa +Zi5*(-0,6296) BhIUHCISET
XIIK. OTu 2 KOMIIOHEHTBI C33, C43 W3 MAaTPHIIbI
HH/IMKATOPOB ITOKA3bIBAIOT:

a) HaJlM4Me B3BEIIEHHBIX BelecTB (Caz=(-
0.3283), 3HaK MHHYC TOKa3blBacT  YMCHBIICHHE
B3BCIICHHBIX BEIECTR);

0) HamM4yWe OJHOTO IOTJIOTHTENS KUCIOpoaa
3HaK MHHYC Tpu «Bece» c43=(-0.3545) mokasbiBaet
YMEHBIIICHHE OMOXUMUYECKOTO moTpeOIeHus
kuciopoga (c43=(-0.3545), cmbicn(z5)=«BIIK»).
IIpu 3TOM yuuTBIBAIOTCSA:

- MPUCYTCTBHE OJHOTO «KATAIHM3aTOpa» B BHIC
nonoB ammonus (c13=0.5506, cmbici(z])=«nuoHbI

aMMOHHS»);

- HaJM4Yhe pacXOIHOTO BElIeCTBA B BHJC
pacTBOPEHHOTO KHCIIOpOAa (c23=0.2589,
CMBICII(Z2)=«pacTBOPEHHBII KUCIOPOI»).

CnoBecHast ~ gopMa  3TOTO  CMBICIIOBOTO
paBEeHCTBA: PACTBOPEHHBIM KHCIOPOA XHUMHYECKH
HOTJI0IaeTCs npu HPUCYTCTBUH HOHOB
aMMOHHMS»=CHOHBI aMMOHUS» D«pacTBOPEHHBII
KUCIIOPOI»» D«XUMUHT YEeCKH TIOTJIOLIEHHBIH

kucinopom». CyMMapHBIE CMBICI 3THX Tpex ¢pas
CO3JIalI0OT WTOTOBYIO (hpa3sy CMBICIAa CMBICIOBOH
nepeMeHHOH y3 cMbIci(yis)=«XIIK mpu mpucyrcTBIH
MOHOB aMMOHUS». MBI BUIMM: B 2-X hopMyIiax Ya, Y3
2-X peakuui MOrJoIAT KUCIOPOA XUMHUECKUM (B
Ya4) 1 OHONOTHYECKUM (B Y3) CITOCOOOM TP HATHINHU
«KaTalm3aTopa» «HWOHBI aMMOHUS» U TEM CaMbIM 3TH
(opMyJIBl  «BBISIBISIFOT ~ paboTy» XMMHUYECKU
aktuBHOro  kmciopoma  (cmbicn(zs)=XIIK) wu
«BBIBISIIOT paboTy»  OHOJIOTMYECKH aKTUBHOT'O
kuciopona (cmbici(z4)=bIIK). Yno0Ho# mis oTBeTa
Ha BOINpOC: Kakue (OPMYJIbHBIC EIUHHIBI, KaKhe
BIIK-peakuuu,  XIIK-peakuum  COOTBETCTBYIOT
MHOTOMEpHOU mepeMeHHON ((cMbIC(y1), CMBICI(Y2),

cMmbIca(ys), CMBICT(Ys), CMBICH(Ys)), (OPMYIBHOMN
eauHUIeH, sBisgercsa cruemyromas: zi1*0.5506+zip*
0.2589+25*(-0.6296)+zis*(-0.6296). Ona  umeer
CMBICH, TIepefaBaeMbIii  (Qpa3ol  «XUMHHYECKH

akTUBHOE TmoryomeHne (cMbicn (Zia)=XIIK, Cs3=(-
0,6296) pacTBOPEHHBIM KHCJIOPOJOM B3BEIICH HBIX
BelIECTB  (=CMBICI(Zi3)), OPOUCXOMAlIee  MpU
HPUCYTCTBUM HOHOB aMMOHHMS.

[puBeaeHHOE MO3HAHKE CMBICIOB KOMITOHEHT 3-
ro COOCTBEHHOI'O BEKTOpa IO3BOJISIET IIEPEHTH K
MO3HAHUIO  «DOPMYJIBHOM  eNMHHULBDY  APYroi
pEaKIIiH, a UMEHHO Y-PEaKIMu Y1, CMBICT KOTOPO# u
CMBICHT COJEp KAIINXCS B ee hopMyse «POopMyITbHBIX
CIUHUI OMPEICTIeM K3 CMBICIOBOTO PaBEHCTBA
BHjIA: cMbIci(Yi )=cMbici(zi1)*(0.5506)+
cMbIcn(Zi2)*(0.2589)+cmbicn(zis)*(-0.3283) +
cMBICI(Zia)*(-0.3545)+cmbicn (2is)*(-0.6296). Huke
MOKa)XeM: CMBICH(Y1)= «OKUCICHHET MOIIONICHHE
+(IpUCYTCTBME HWOHOB  aMMOHHUs».  [IpOIEHTHI

y4acTusi Z-BEUIECTB U MOTJIOTHTENS B Y-peakiuu
y2(23,60%): pactBopenHoro kuciopoxaa (51,34%),
B3BelIeHHBIX BemecTB(16,43%), OHo-TOTIOIMEeHHOTO
kucnopona (24,79%). B dopmyie y-peakunu Y1 Tpu
anementa  ¢31=0.1538,c41=(-0.4609),¢5:=0.6293 wu3
MaTpHIbl WHAUKATOPOB IMOKA3BIBAIOT HAaIM4He 3-X
noryotutenerd kucnopona (cz=0.1538,c41=-0.4609,
c51=0.6293, 3mak (mMmHyCc Tpu  c41=-0,4609)
yobiBaromero (c41=-0.4609) o0beMa OMOIOrHYCCKH
AKTUBHOTO KHCJIOpOa (ca1=-0.4609,
cMbIci(Z4)=«BITK») MPOTUBOIOJIOKEH 3HaKY
noTpediIsieMero pacTymero o0bemMa B3BEIICHHBIX
BemecTB (c31=+0.1538, cmbIci(z3)=«B3BENICHHBIE
BelllecTBay). Hamuune B MOBEPXHOCTHBIX MPHUPOTHBIX
BOJIaX MOHA aMMOHHS CBSI3a8HO C OHMOXHMHYECKUMH
MpoIlecCaMi  Pa3lIOKCHUsT  OCIKOBBIX — BCIIECTB,
coenuHenuii asora. [Tosromy ¢11=0.5868 (cMbIc(z1)=
HMOHBI aMMOHHSI) CITY’)KUT (DOHOBBIM KaTaIH3aTOPOM
npoTekanus peakiuu Yi. Ho 00beM B3BEIICHHBIX
BemecTB («z3») Bo3pacraer («Beca» c31=0,1538,
¢51=0,6293 umerotr 3Haku (+)) BMecTe ¢ 00BEMOM
MOTPEOIIEMOr0 XUMHUUYECKH aKTUBHOTO KHCIOpOJa
(¢51=0,6293 cmbicn((zs)=XIIK)). ®DopMynbHbIE
enuHMIBl  «Zi1%0.5868, «ziz*(-0.4609)», zi5*0.6293
uMmeromue mocrossuasie  «Beca» 0.5868, (-0.4609),
0.5868, 1 mepeMeHHbBIC H3MEHUHBOCTH (Zi1), (Zi3), (Zis).
IIpr mONMOXWTENBHBIX  Becax 0.5868, 0.6293
3HAUCHUSI W3MEHUYHMBOCTEH (Zi1), (Zis) TMEpEeMEHHBIX
(z1), (z5) uMeroT MO 8 MONOKMTENBHBIX 3HAKOB, HX
TpeH/ bl JUHAMUK (SBHO BHUIHBI Ha Pucynke 2),
MPEIATCTBYIOT yOBIBaHUIO TpeHAa y1. Ha yOriBaHme
TpeHja JIMHAMHKA CyIIIECTBEHHO BIHSIEOT
W3MEHYMBOCTH TepeMeHHOM Z3. IlaTh 3ameTHBIX
0OJIBIINX U3MEHUUBOCTEH 00pa3yIoT CllaraeMble BUa
23*(-0.4609), UMEHHO OHU BIMSIOT Ha YOBIBAIOLIMI
TPEH/J JMHAMHKA H3MEHYMBOCTH IEPEMEHHOU 1.
®opmynbHbie eauHUIBL «Zit*0.4861 u «zi5*0.6293»
NPEMSITCTBYIOT YOBIBaHHIO TpeHaa yi. MX KpuBbie

JMHAMUK ~ TpUBeleHbl  Ha  PucyHkax  4-6.
CymecTBeHHOE BIIUSIHUE Ha yObIBaHHE
U3MEHYMBOCTH vi1=zi1(0.4861)+2i3(0,1538)+zia(-

0,4609)+2i5(0,6293) mepemeHHON y1 (Ha PeEaKIHIO
«y1») OKa3bIBaeT IIEPEeMEHHasl Z4 C OTPHLATEIBHBIM
«Becom» €41=(-0,4609), ¢ H3MECHYMBOCTSIMHU Zi4
i=1,...,12,  (cmeicn(z4)=BIIK).  CnemoBatensHo,
CMBICIT pEaklMu «y1» (OPMHPYETCS NPH YYaCTHU
cmbicnia  cMbici(z1)=BIIK. Hanee MOKaXeM
cMBIc(«Zi1*0.4861 + «zis*0.6293»)=«1OHBI aMMOHHS
XMMHUUYECKH OKHUCISIIOTCS B Cpelle PacTBOPEHHOTO
KHCIopoaay, T.e. cMbich (y3)=BITK+XIIK. Mpr
MPOAHATM3UPOBAIN PEAKIHHU Y4, Y3 C IPUCYTCTBHEM
karanu3atopa. Creayromue 2 peaknud yi, Y2
npotekaroT uHade. OHH KpaTKOCpOYHBL. BanumHas
nepeMeHHast yi1=2i1(0.4861)+2zi3(0,1538)+zis(-
0,4609)+2zi5(0,6293), i=1, ... ,m. OxauH UHIUKATOD
(¢21=0.1536~0)—oTcyTCcTBHE PacTBOPEHHOTO
KHCIopoaa (cMbIcn(Z2)= «pacTBOPEHHBIN
KUCIIOPO/»), 00YCIIOBIEHHOE OKOHYAHHEM Ipoliecca
OOLIEr0 CaMOOYHMIICHHS BOABI OT B3BEIICHHBIX
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BEIIECTB C pacxoloM 3-X BHJOB (23,24,25) BOJIe KHCIOpoaa (B nabopaTOpHH, TAE HCIBITyEMbIC
MOTJIOTUTENEH  PAacTBOPEHHOTO  KUCIOpojaa. Ta o0pasipl HAXOMITCA B TEMHOM IMOMELICHUH TpH

BaJlugHasl IEPEMEHHas Y1 CBOMMH BBIYHMCJICHHBIMH

3HAUEHHUSMHU  Y-M3MECHYMBOCTEH  XapaKTepu3yeT
obliee  CaMOOYHINICHHE  BOJ  BOJOEMOB  OT
B3BEUICHHBIX BeHIeCTB. Hmke mMoOKa3aHO: Yo—
KPaTKOCPOYHOE  CaMOOYHUINEHHE OHONOTHYECCKUM

crtocoooMm (BITK) B3BelleHHBIX BEIIeCTB, a Ya-
KpPaTKOCPOYHOE CAMOOYHIICHHE BOJ BOJOEMOB OT

B3BCIICHHBIX  BEIIECTB  IIyTeM  XHMHYECKOTO
nompebnenuss xucnopoma (XIIK) — xmMudeckoe
OKHCJICHMEM YacCTHI[ B3BEICHHBIX BEUIECTB, Ya3-

KpPaTKOCPOYHOE CAMOOYHIICHHE TPH OMOIOTHIECKUX
mporeccax — paslioKeHHuss ~ OCJIKOBBIX  BEINECTB,
COEIMHEHUH a30Ta IIPH MPUCYTCTBUU HOHOB aMMOHHS
B MOBEPXHOCTHBIX MPUPOJHBIX BoJaX. KOMIIOHEHTHI
1-ro CcoOOCTBEHHOrO0 BEKTOpa C1 W3 MAaTPHIIBI
COOCTBCHHBIX  BeKTOpoB  (mHAWMKaTtopoB)  Css
onpenensor GopMyiny 1-ro MOIEILHOTO Y—BeIIecTBa
B Buue (yHKOMH  Yjj=Zi1C1j+Zi3C3j+ZiaCaj+ZisCs1,
yi1=2i1(0.4861)+2i3(0,1538)+zis(-0,4609)+2i5(0,6293),
i=1, ... ,m. KoMnoseHTs! 2-T0 cCOGCTBEHHOTO BEKTOPA
¢z W3  MaTpuibsl  COOCTBCHHBIX  BEKTOPOB
(manukaTopoB) Css ompenessiioT GopMyiry 2-To
MOJICTIBHOTO Y—BellecTBa B BuUAC (QYHKIHH Yip=Ziz(-
0,8827)+zi3(-0,1386)+zis(-0,2542), i=1,...,m.
KommoneHTE  3-TO COOCTBEHHOTO BEKTOpa C3 W3
MaTpHIIbl COOCTBEHHBIX BEKTOPOB (MHAUKATOPOB) Css
onpenensoT GopMyIy 3-To MOAETHHOTO Y—BeIIecTBa
B BUJIE ¢byHKIUN Yis=Zi1C1j+Zi2C2j+ZisCsj,
yi3:zi1*0.5506+zi2*0.2589+zi3*(-0.3283)+zi4*(—

0.3545)+zi5*(-0.6296), i=1,... ,m. Bce BeIYHCICHHEIE
HexuMUYeckue (GOpMyJbl  3-r0  MOJEIBHOTO Y—
BEIIIECTBA 3aBUCAT OT 3HAYEHUH 3-X M3MEHUYMBOCTEH
Zi1,Zi2, Zis, 1=1,...,m. CMBICIIEI UBMEHUYUBOCTEN 71,22, Zs5

CMBICII(Z1)=«HAOHBI aMMOHHSI», CMBICTI(Z2)=
«pacTBOPEHHBIN  Kuchmopom»,  cmblich(zs)=XI1K
GopMHpYIOT ~ CMBICT  JAPYroil  Y-TIepeMEeHHOU
CMBICI(pi3):

«MOHBI AMMOHHSI XMMHYECKH OKHCISIOTCS B

Cpezie PacTBOPEHHOTO KHCIOPOAa». MBI MOIyUHIH
HEU3BECTHBIH CMBICH CMBICH()i3),  «CIOXHB» 3
M3BECTHBIE CMBICIIBI, COOTBETCTBYIOmUE popmyie 3-
T'0 MOZIENIBHOTO Y—BEIIECTBA
yi3:zi1*0.5506+zi2*0.2589+zi3*(-0.3283)+zi4*(-
0.3545)+zi5*(-0.6296): cMbICI(yi3)=CMBICI(Zi1)*
(0.4480)®cMmbici(zi2)*(0.5713)®cmbici(zis) *(-
0.5622). CnoBecHas ¢opMa 3TOrO CMBICIIOBOTO
PaBEHCTBA: «MOHBI aMMOHUS XUMHYECKH OKUCIISIFOTCSI
B Cpele pacTBOPEHHOI'O KHCIOPOJAa»= «HOHBI
aMMOHUANP«PACTBOPEHHBIH KHCIIOpoa»®
«XUMHYECKOE MOTJIONIEHHE KHUCIOPOaoM». CMBICIEI
3TUX IBYX (pa3 «XUMHUYECKH OKHCIIFOTCS,
«XMMHYECKOE MOTJIONIEHHE KHCIOPOOM» COBIA/IAI0T
U CO3AI0T HUTOroBYI0 ()pa3y CMBICIA CMBICIOBOH
NepeMEHHOM CMBICII(Yi3) «XUMHUYECKH OKHCISIOTCS».
[lepBbIii XUMHUYECKHI Tpoliecc, B OTIMYHE OT 2-TO
OMOXMMHYECKOTO TpOoIecca, JUIUTCS KPaTKOCPOYHO
[0 BPEMEHHM, NPOTEKaeT B Cpele PacTBOPEHHOIO B

MTOCTOSTHHOM temneparype 20°C). TIlpu 2-om
OGroIorNYecKoM nporecce TIPOUCXOJUT
HOTpe6J'I6HI/Ie B3BCHICHHBIMHA BCIICCTBaAaMHU
pacTBOPEHHOTO KHCIIOpOAa OHMONIOTHYECKIM
cnocooom (BIIK). PacrBopenHbIit KHCIIOPOJL
JeicTByeT OHOJOrmYeckn akTuBHO.  [pyrme 3
JJIEMEHTa C22 (23 W3 MAaTPUIBl HHIMKAaTOPOB

MOKa3bIBAIOT Haimwdme Kuciaopoma (cz=(-0.8827),
3HAK MMHYC TIOKa3bIBAaeT YMEHBIIEHHE), OJHOTO
norjoTuTens kuciopoaa (cs2=(-0.4054), 3sHak MUHYC
MIOKa3bIBAET YMEHBIIEHHE) M OJHOTO OKHCIHUTEIS
BPEIHBIX dacTull (MHIUKATOp C42=(-0.2542), 3HaK
MHHYC IIOKa3bIBacT yMEHBIIIEHHE), 00YCIOBICHHBIC
HaJIMYHUEM PACTBOPEHHOTO €mle  HETOTJIONIEHHOTO
BellleCTBaMHU KHUCJIOpoaa. TpeTuil mpolecc, Takke
MPOTEKAIONIMHA 32 KPATKOCPOUHBIN MEPUOJ] BPEMEHH,
nporekaetr B Boge (H2O, B Tex e 1abOpaTOpHBIX
YCIIOBUSIX) TIPH HAIWYHU PACTBOPEHHOI'O KHCIIOPOA.
Ho mpoucxomut XHMHUYECKOe MOTpediieHne
kuciopona (XI1K) - okucienne gactull (B3BEMICHHBIX
BemiecTB) B 1 1 Bogpl. Jpyrue 2 uHAMKaTOpa €33, €43
U3 MAaTpHIbl WHAWKATOPOB IIOKAa3bIBAIOT HAJIMYHUE
B3BelIeHHbIX BemiecTB (c33=(-0.3283), 3Hak MuHyC
MOKa3bIBaE€T YMEHBIICHHE B3BEUICHHBIX BEIIECTB),
OJIHOTO TIOTTIOTHTENS Kucmopona (ca3=(-0.3545), sHak
MHUHYC IOKa3blBaeT YMEHBIIEHHE) U yMEHbIICHHE
OJHOTO OKHCIIUTEISI BPENHBIX YacTHL (MHIUKATOP
c43=(-0.3545), 3HaK MUHYC ITOKa3bIBACT YMCHBIIICHHE
ouonoruyeckoro mnorpedienust kucnopona (BIIK)),
00yCIIOBJICHHBIE HAJIMYHUEM PAacTBOPEHHOTO M elle
HETOIJIONIEHHOTO BeLIeCTBaMH KKciopoaa. Bropas u
TPeThsl BaJUIHBIC Y-TIEPEMEHHBIE MOCPEACTBOM
cBOUX (POPMYNBHBIX €AMHHIL MOKa3bIBAIOT OTINYHUE
Broporo BIIK-nponecca ot tperbero XIIK-nmpouecca
[lepBe1ii mporecc Hanbosee nHpopMaTuBeH—1-as Y—

nepeMeHHass Y1 (OpMynbHO — TOKa3blBaecT U
OnoXMMHYeCKoe  IMOTpeOJieHne  PacTBOPEHHOTO
kucnopona (BIIK) u Xxumuueckoe OKHCIICHHE

kucaopogoM (XIIK): mucnepcus disp(yr)=A1=2.3331
HaMHOTO IPEBOCXOIHUT AUCIEPCUH 2-X APYTUX Y-
nepeMeHHbIX: A2=1.1802, A3=0.9349. IlepBbie 2 y—
HepeMeHHbIE COOTBETCTBYIOT 2  CHTYalUsM:
cutyauust 1 OTCYTCTBHSI paCTBOPEHHOIO KHCJIOpOJa
IVl OJHUX B3BELICHHBIX BELIECTB M CUTyalus 2
MPUCYTCTBUS PaCTBOPEHHOT'O KHCIOpOJIa VISl APYTUX
B3BEIIECHHBIX BemecTB. CMBICI MEpBOI mepeMeHHOH—
okucnenuetnornonienue (npu orcyrcrBun - Oy),

CMBICI  BTOPOM  IIEPEMEHHOM —  OKHCIICHUE
KHCIIOPOOM+HEeO0bIII0e MOTJIOIIEHHE
B3BELICHHBIMU BelllecTBaMH  Kuciaopoga (B
MPHUCYTCTBUU PacTBOPEHHOT O KHCIIOPOZA).

Yersepras peaxius (ee qucnepens A;=0.9695 mana,
enBa jorsaruBaer a0 1) umeer Qopmyiay ¢ 2-ms
3aMETHBEIMH  «BECAMM» c14=0,4689, ¢44=0,6972.
eMBICT(Yia)=cMBICI(Zi1) *0.4689+cMbIci(Zia)*0.6972,

quBepTaH CMBICJIOBast NepeMECHHast UMeeT
KOTHUTHBHBIM CMBICT CMBICI(Yis)=«OHOXUMHIECKHE
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nporeccel c44=0,6972 (XIIK) paznoxeHus OeTKOBBIX
BEILECTB, COEAWHECHUI a30Ta NpU HaJIUMYMU HOHA
aMMoHUs (c14=0,4689, cMbICI(Z1)=«1OHBI AMMOHWS )
B TIOBEPXHOCTHBIX NPHUPOIHBIX Bojxax». CMbIch
4EeTBEPTOL CMBICJIOBOM [IEPEMEHHON Y4
(disp(X4)=0.9695) siBasieTCsl 4acThIO CMBICIIA TIEPBOMA
nepemennoit y1  (disp(A1)=1.0666). Ilomyuaercs:
CMBICIIBI  2-0H, 3-edf, 4-0il Yy-mepeMeHHBIX (C
mucriepcusima 1.0091, 0.9967, 0.9695) Bxomir B
CMBICJI Y-IIEPEMEHHOH Y1, UMEIOLIEH MaKCUMAJIbHYIO
mucriepcuto  1.0666.  JIoCTUTHYTBIE TIOCTOSHHBIE
«BECa» COOTBETCTBYIOT 3 BBIUMCIICHHBIM HaMH W3
peambHBIX TAHHBIX CKPBITHIM peaxkumsaM
camooumiieHus Boabsl 12 pek u ozep. Homus
W3BJICYCHHON MH(OPMAIMK ISl Y-peakiuy Y1 paBHa
A1=1.0666/5=21.33%, OISt M3BICYCHHOM
nHpOPMAIUN IS Y-peakiuu Y2 B 2 pa3a MEHBIIE -
A2=1.0091/5=20.18%, HeMHOro MeEHBbIIE TaKOMH
uHpopmanuu i y-peakuuu Y3 A3=0.9967=/5=
19.93%, s y-peakuuu Ya: As=0.9695/5= 0.19.39%,
Cymma uH(pOpMaIUK, IpeoOpa30BaHHON B 3HAHUS,
paBHa 80.84%. IIponeHTBl ywacTusi Z-BEIIECTB U
norforuteneit B Yy-peaknuu  Y1(21.33%): woHOB
ammonus(11,74%),  pacTBOpEHHOro  KHCJIOpPOZa
(3,07%), B3BemeHnbix  BemiectB(3.08%), Owo-
moryomenHoro  kuciopoxa (9,22%), XuMHUECKH
OKHCIISIOIIEr 0 kuciopona  (12,59%).  Ilpm
KOHUTUBHOM MOJCIUPOBAHUU K 5 TmokazaTensam

JOOABIIINCH 2 PEakKIU MOTJIOMICHIS, OKUCICHUS, a
Take 2 Ouoxummueckue mnporecchl (c44=0.6322,
(XIIK) pasnokeHHss HEM3MEPEHHBIX OEIKOBBIX
BEIECTB, HEM3MEPEHHBIX COCIWHEHHWH  a3oTa,
NPOTEKAIOMMX B MPUCYTCTBMM HOHOB aMMOHHUSI.
Hamra MoJienb Tak mo3HaeT u3yyaeMele JaHHble. B
paMKax peakiuy abcopOLMH JaHHOE MpeCTaBlIeHHE
SBIIACTCS (OpMYIIBHBIM, u IMITUPHYECKH
OCMBICIICHHBIM, SIBIISICTCS. MOATBEPXKIAaCMbIM  Ha
YHCIIOBOM MaTepHale, IOPOXKAaeT MHOTOCMBICIIOBEIE
ypaBHeHUs (C  W3BECTHBIMH HE  HM3BECTHBIMHU
CMBICIIOBBIMU TTIEPEMEHHBIMHU). DTO HHOE CMBICIOBOE
NPEICTaBICHIE CUMBOJIMYECKHX CHCTEM, KOTOPBIMHU
peabHBbIe JIFOIU M0JIb30BAIUCH B PEaJIbHON MPAKTHKE
s mpupaHds  GOpMBI  CBOMM  MBICIISIM.
HccnenoBanue OCYIIECTBISIETCST Ha Marepualie o
CMBIJIOBBIX, YHCIIOBBIX JAHHBIX. 3aUCH (POPMYITBHBIX
€/IMHMI] B CMBICJIOBBIX HEXMMHUCCKUX YPaBHEHHUSIX C
CMBICIIOBBIMH TIEPEMEHHBIMH  (TIPUCYIIMX PEaKIuu
abcopOLMM) BEISBISIFOT HE TOJIBKO TO, YTO PEarupyroT
MEX1y cOO0H OTIeNbHBIC YaCTHIIBI BEIIECTB, HO U UX
HepasJIeeHHbIC XUMHYECKIMHU (bopmymamn
KOMITOHEHTBL. B KaJ0H M3 KOTOPBIX COACPKHUTCS
OTPOMHOE  YHCIO  XMMHYECKHMX  YacTHL, He
OTPaXCHHBIX B XUMHYECKHX (HOpMyIIax.

Taoauna 4. IToncMbica BbIYHCAIeMbIX (POPMYJIBHBIX eAHHHIL

y4=0,4689*z21+24*0,6972

y- ®opMyJibHasA €AMHUALIA CMBICT BRIYACIIIEMON (HOpMYITHHOI Tun y-peakuuu
peaxius €AMHUIIBI (BIIK/XIIK)
y4 2i1*(0.4689+(zis) *0.6972) 6uosnoruyeckoe noriomenue (c44=0,6972 | BIIK4

(BIIK) xucmopomoM GETKOBBIX BEIIECTB,
COCIMTHEHUH a30Ta MPH MPUCYTCTBUH HOHOB
aMMOHHS

(OMOJIOTUYECKU aKTHBHAS YaCTh
PacTBOPEHHOTO KUCIOPOa)

y3 Zil*O,5506+Zi2*0,2589+(2i3*
(-0,3283)+7i4* (-0,3545))

Zi1*0,5506+ zj,*0,2589+
zis*(-0,6296) + zis*(-0,6296)

yis=Zi1*0,5506+z,*0,2589+
zi3*(-0,3283)+2i4*(-0,3545)+zi5*(-

Buonornyecku akTHBHOE MOTJIOIICHHE
(cMmbici (Zia) =BIIK, c43=(-0,3545))
PaCTBOPEHHOTO KHCIIOPOIOM B3BEIICHHBIX
BEIIECTB (=CMBICI(Zi3)), MPOUCXOAAIICE MTPH
MPUCYTCTBUU HOHOB AMMOHUSL.

XUMUYeCKU aKTUBHOE MOTJIOMIEHUE CMBICTT
(zis) = XTIK, ¢53=(-0,6296) pacTBOpEHHBIM
KHCJIOPOZIOM B3BEIICHHBIX BEIIECTB
(=cMmbIci(Zi3)), MpoucXosILee Mpr

BIIK3,XTIK3

yizzziz(-0,8827)+2i3(-0,1386)+Zi4(-
0,2542)

0,6296) MPUCYTCTBUH HOHOB aMMOHHUSI.
y2 (zi2(-0,8827)+zi3(-0,1386) +zia(- Bronoruyecku akTHBHOE IOTJIONICHNE
0,2542)) (BIIK) (cmbicn (zis) = BIIK, ¢53=((-0,6296) | BIIK2

PacTBOPEHHBIM KHCIIOPOIOM B3BEIICHHBIX
BEIIECTB (=CMBICT(Zi3)), MPOUCXOJISIIEE TPH
HAIMYAH PACXOAyeMOTO PACTBOPEHHOTO
KHCJIOPOa.
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yl 2i1(0.4861)+2i3(0,1538)+zia(- Buonornyecku akTHBHOE MOTPEOICHHE
0,4609) kucnopoaom (BITK)) noHoB aMmMoHuMs BIIK1, XTIK1

yi1=2i1(0.4861)+2i3(0,1538) +Zia(-
0,4609)+2i5(0,6293)

XMMHYECKH aKTUBHOE OKHMCIICHHE HOHOB
zi1(0.4861)+2;3(0,1538)+2i5(0,6293) | ammonus kucnopoaom (XIIK)).

Oru BIIK uXIIK 00ycnoBieHsl HamM4neMm
PacTBOPEHHOT'0 ¥ HETIOTJIOIEHHOTO
BEIL[ECTBAMH KUCIOPOAa.

Ota TabiMma COAEPXKHUT HOBOE PABEHCTBO:
CYMMBI PpEaJbHBIX CMBICTIOB 2-X THIIOB M3MEPEHHBIX
peanbubix peakuuid BIIK, XIIK paBHbl cymme 6
KOTHUTHBHBIX CMBICIOB MX OATHITOB: cMbIcT(BITK)®
ceMmbicn(XITK)=cmbicn(BITK 1 @cmbicn(BITK2)®
cmbicn(BIIK3)®cmbicn(BITIK4)®cmbicn(XIIK1)®
cmpicn(XITK3). Onm  momydeHsl Uit paHee
pa3pabOTaHHBIX 5 MHOTOCMBICIOBBIX YPaBHEHHH C
W3BECTHBIMH  HE  HM3BECTHBIMH  CMBICIOBBIMH
nepeMeHHbIMU [1]. PeallbHOCTh 6 KOTHUTHBHBIX
CMBICIIOB HIOATHUIIOB CMBICIIOB 2-X PeaslbHbIX PEaKIui
BIIK, XIIK ¢uxcupyercs a priori. [lomyuena
dopmyna ans  OpaBOM  4acTH  NPUBEICHHOTO
CMBICIIOBOTO DPAaBEHCTBAa, OHA paBHAa CyMMe 6O-TH
BBIYHMCIIEHHBIX (hopMyIIBHBIX €/IMHHIT
[cooTBeTCcTBYIOmIX HOABUIAM BITK, XTIK]:
(2i1*0.4689+(zis)*0.6972) [ XT1K4]+2zi1*0.5506+
2i2*0.2589+(zis*(-0.3283)+zis*(-0.3545))[BITK3]+
2i1*0.5506+2;,*0.2589+2;5*(-0.6296) [ XTIK3 ]+
(2i2(-0.8827)+2i3(-0.1386)+zis(-0.2542)) [ BITK2] +
2i1(0.4861)+2;3(0.1538)+zia(-0.4609)[BITK 1]+
2i1(0.4861) z;3(0.1538)+2i5(0.6293) [XIIK1]. 3amuch
dbopMyn 6-TH BBIUMCICHHX (HOPMYJBHBIX €IUHUI]
NpUBe/IeHbI (JUisl oOeryeHus: BocpusTus) B popme,
aHaJOrMYHOW  (OopME  CMBICIOBOIO  PaBEHCTBA.
Hexumnaeckue ¢opmyssl peansHbix peakumid BITK,
XIIK 3aBucar or (GOpPMYJBHBIX EIWHHI] CBOUX
MOATUIIOB M YCIOBHO BHINIAAAT Tak: Dopmyia
XT1K=2i3(0.1538)+2i5(0.6293)[ XI1K1]+2zi1*0.5506+
2i2*0.2589+7i5*(-0.6296) [ XTIK3]+(zi1*(0.4689+(Zis)
*0.6972)[XIIK4].  ®opmyna  BIIK=z;1*0,5506+
Z2i2*0.2589+(zi3*(-0.3283)+2is*(-0.3545)) [ BIIK3]+
(zi2(-0.8827)+2i3(-0.1386)+zis(-0.2542)) [ BITK2] +
2i1(0.4861)+2i3(0,1538)+2i2(-0.4609) [BITK1]
Busyanmzammmu  3tux  Qopmyn mpuBeneHBI  Ha
Pucynkax 5,6,7,8,9.

W3MepeHHBIM  PacXOJHBIM  BEUIECTBAM U
peakuuam  BIIK,  XIIK  coorBercTByroT 6
BBIYHCICHHBIX  (OPMYNBHBIX €AMHMI U3 4-X Yy
peakuuif. OTuM 6 QOPMYIBHBIM EIMHHIIAM MOKHO
npuaate cmbicn BIIK umm XIIK. CrnemoBatensHo B
pesynbTare pazoueHus ¢hopmyn 4-X y-peakiuii Ha 6

(hOpMYIBHBIX €IUHUI] MBI JOTIOJTHUIN UX — pEaJIbHBIC
2  peakmum  camooummienus:  BIIX,  XIIK,
MmaTeMarudecku BhrumciaeHHEIME BIIX, XIIK, HO B
kosmgectBe 6 mTyk (Tabmuma 5). Mel oOHapyXWIH
MaTEeMaTHYeCKH  BBIYUCIBIEMYIO  «PEaJbHOCTDHY,
JIOTIOJTHSIIOITY 0 OMOXHUMUIO CAMOOYHIIICHHUS BOJIBI PEK
u o3ep. UeTtsipe cMpIcna 4-x hopMyT y-peakiunii JaroT
4 0000IICHHBIX CMBICNIA 4 BAIUIHBIM CPECMCHHBIM.
Jlnst GoJibleli SCHOCTH U MOJIC3HOCTH Halllel MOJIen
Mbl BbLaemwin ansi Hux 6 paszHoBuaHocted BIIK,
XIIK, HOHATHBIX CHEUHAIMCTAM [0  OMOXHMHU
CaMOOYHIICHUS BOIBl PeK W o03ep. KorHWTHBHEIC
CYMMBI cMbICIIOB m3MepeHHbIX peaxnui BIIK, XTIK
paBHBI CyMME CMBICTIOB (DOPMYIBHBIX  CIOHHUI]
empici(BITK)+embicn( XTIK)=cmbrcn(BITK1)®
cmbicn(BIIK2)®cmbicn(BITK3)®cmbicn(BITK4)®
cmbici(XITK 1)@ embicn(XI1K3). U3 aToro paBeHcrsa
BHJHO: B JOMOJHEHHWE K 2 PEabHBIM MPUPOIHBIM
PCaKIHSIM BBIYUCIICHBI 6 TIOATUTIOB OHOXMMHUYCCKAX
peakimii. OHH - MaTeMaTHYECKH BBIYMCIICHHAS
«peambHOCThY, JIOTIOJTHSTFOTIIAST OMOXUMHIO
CaMOOYMINIEHUsI BOIBI pPeKk W o3ep BocrouHoro
Kazaxcrana.

DopMyNbHBIE  €AMHHULBI, CHJIBHO BIMSIOLIUE U
CIOCOOCTBYIOIIHE YMEHBIIICHUIO JIMHAMMK
W3MEHYUBOCTEH 4-X BBIYUCIAEMBIX y-peakuui
cilaraeMble CMBICTBI (DOPMYJIBHBIX €IMHUI[ HMEIOT
3aMETHBIC TUCTIEPCHH MOYXHO O003HAYHTH OTACITBHO:

*1=71*0,4689 + zi1*0,5506+2;1(0.4861)

Z*= 7i2(-0,8827)+ zi2)*0,2589

Z*3= z5(-0,1386)+ zi3*(-0,3283)

Z+4=Zi4*(-0,3545)+Zi4(-0,2542)+Zi4*(-0,4609)+
Zi4*0,6972

Z*s= zi5*(-0,6296)+2i5(0,6293)

[epeuens (hopMyITBHBIX
COOTBETCTBYIOIIUX bopmynam
(zi1>0.4689+ (zis)*0.6972)[y4],
(z2*0,5506+zi4*(-0,3545))[y3],
(zi*(-0,3283)+zi4*(-0,3545))[y3],
(21*0,5506+25*(-0,6296))[y3], [y3].
(zi2(-0,8827)+2i3(-0,1386) +zia(-0,2542)) [y2], [y1],
[y1] (Pucynku 5,6,7,8,9).

€VHHUII,
y—peakuuii
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—y1 2 1*0,5868 —y3 71*0,1538 —vy4 z 1*(-0,4609) -2,20
Pucynox 9.
Taéauua 5. Marpuna Y@ ys y-nsmenuuBocreii
Ne
1 -0.2741 -1.3205 0.5244 -0.7419 | -0.5685
2 -1.7156 1.7954 -0.2510 -0.8854 | -1.1079
3 1.4603 -0.4892 -0.1442 0.7610 | -0.7389
4 -0.3587 0.4525 -1.8582 0.3940 1.1940
5 1.9911 1.1460 -0.4410 0.2123 | -1.1389
6 0.9762 1.2794 0.5165 -1.3558 1.3260
7 0.7251 -0.7211 1.1389 0.1264 | 0.0550
8 -0.3222 -0.7105 -1.1484 1.2276 1.1667
9 -0.2195 | -1.6169 -0.9589 -1.9999 | -0.2374
10 -1.0071 -0.1425 1.4288 0.7172 | -0.2548
11 -0.8746 0.0316 -0.2397 1.2478 | -1.1491
12 -0.3809 0.2958 1.4328 0.2968 | 1.4538
13 0.0000 0.0000 0.0000 0.0001 | 0.0000
14 1.0666 1.0091 0.9967 0.9695 | 0.9581
Ta6auna 6. Marpuna Z*ys z—u3menunsocreii
No
1| -0.526802 1.066155 -0.196767 -0.430743 | -0.897257
2 | -1.811562 -2.09726 -0.982321 -0.563477 | -0.061068
3| 0.832868 0.063753 -0.582003 -0.213433 1.095056
4 | -0.588513 -1.101008 1.316547 1.381927 0.829649
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51 0.711109 -0.928485 -0.735058 | -1.284484 2.262915
6 | 0.794334 -1.606531 1.453329 | -1.461296 0.282083
7 | 1.074205 0.968845 -0.168801 | -0.448166 | -0.524536
8 | 0.112665 0.624722 0.886343 1.981196 0.067161
9 | -1.807142 0.517113 1.128312 -0.62139 | -0.235791
10 | 0.430144 0.770145 -1.108345 0.408942 | -1.453708
11 -0.4661 0.464534 -1.519996 0.966785 0.025394
12 1.24484 0.053309 0.508719 0.284208 | -1.389889
13 0.0000 0.0000 0.0000 0.0001 0.0000
14 2.0499 -0.4038 0.0909 -0.1060 1.0231
0.0000 0.0000 0.0000 0.0000 0.0000
1.0000 1.0000 1.0000 1.0000 1.0000
3akJloueHue cTosbuam, PYKOBOJACTBYSICH XUMHYECKIMHU
B pamkax peakuum abcopOuuu JIaHHOE JIOBOJIAaMHU, CMBICIaMH  Z-, Y— W3MEHYHMBOCTEH.
MpeACTaBICHAE  SBIAETCS  (OPMYNBHBIM, H ®opmyna crpokn Martpunbl Y=ZC (dpopmymna Y-
SMITUPUYECKH OCMBICIICHHBIM, SBJISIETCS peaKkIiy) pasJersieTcss Ha HECKOJIBbKO (OPMYJIBHBIX
MOATBEPXKAAEMBIM  Ha  YHCIOBOM  MaTepHaie, €IMHML], UMEIOLINX CBOM IOACMBICIIBI BBIUUCIIAEMOM
MOPOXKIAeT MHOTOCMBICIIOBBIE ~ ypaBHEHHS (C XMUMHYECKOH y-peakiiy, OTHOCAIIEHCS K OTHOMY H3
W3BECTHBIMM  HE  U3BECTHBIMU  CMBICIIOBEIMUA noxatunoB BITK/XIIK. [Ins panee pa3paboTaHHBIX 5
MepeMEeHHbIMH).  OJTO  WHOE CMBICIIOBOE MHOTOCMBICIIOBBIX YpPaBHEHMH C W3BECTHBIMH HE

MPENCTABICHHE CHMBOIMYECKUX CHCTEM, KOTOPBIMH
peaIbHbIE JIFOH TT0JIb30BAIIMCH B PEATBEHOM IIPAKTHKE
sl mpugaHds  GOpMBI  CBOMM  MBICIISIM.
HccnenoBanne OCyHIECTBISUIOCh Ha MaTepuaye o
CMBICIIOBBIX, YHCIOBBIX JIaHHBIX. Sanmcu
(bOpMyJ'leI)IX CIUHHUI] B CMbICJIOBBIX HECXUMHUYCCKUX
YpaBHEHUSIX € CMBICIIOBBIMH  II€PEMEHHBIMH
(npucymmx peakuuu abcopOIMK) BBISBISIOT HE
TOJIBKO TO, YTO PEArnpyroT MEXIy co00i OTIenbHbIe
YaCTUIIBI BEIIECTB, HO © HX HEpas/CICHHBIC
XUMHWYECKUMHU (POPMYITaMi KOMIOHEHTHI. B Kaxmoi
U3  KOTOPBIX  COJNCPXKHUTCSl  OIPOMHOE  YHCIIO
XUMHUYECKUX YaCTUL, HC OTPAKCHHBIX B XUMHUYCCKUX
dopmynax. B KOJIMYECTBEHHBIX MOJEISX
BBIUMCIIEHUN JJIs1 KOTHUTUBHOT'O MOJICJIMPOBAHMS MBI
HepeNuI ot (Z,r)-3HaueHni K ot (Y,C)-3HaYeHUsIM , OT

3HAYEHHH (2,r)—¥M3MeHUMBOCTEH  U3MEPAEMBIX
nmokaszarened  (z1,...,z5) x 3HayeHusm  (Y,C)—
M3MEHYUBOCTEH BBEIIHCIISIEMBIX nokasaresei

(y1,....,y5). Marpuna R=(1/m)Z'Z (z,)-3HaucHuii
M3MEHYHMBOCTEH K 3aBucst ot marpuisl Y=ZC (y,C)-
3HadyeHuit m3meHumsocteil. Marpuna C=(1/m)ZTY
(z,y)-xoppemstuii  sBIIIETCST  TIpeoOpasoBaTeneM
000 MAaTPHIBI K3MEHYUBOCTEH B MATPHUILY JPYTUX
n3MeHunBocTeid. OHa MOKET MOJIETIMPOBATHCS B TIape
marpuil (R,C), (A,C), oHa MOXET MOIETHPOBATHCA
HE3aBHCHMO, oOamaromei CBOICTBOM
oproHopmupoBannoctu  CTC=CC'=I= diag(1,...,1).
Matpuma C=(1/m)ZTY, o6namas BBIIEICHHEIMH
JNIEMEHTAMH, MOXET MOPOXKATh (MOJEIUPOBATH)
Matpuisl u3menuuBocteit Y, Z: C=(1/m)ZTY.

MBbI pacCMOTpEIH cilydan pa30HeHHs MATPHIIL 10

U3BECTHBIMH  CMBICTIOBBIMU ~ TIepeMEHHbIMH  [1]
MOJTyYEeHO HOBOE DPABEHCTBO: CYMMBI  PEalbHBIX
CMBICIIOB 2-X THIIOB U3MEPEHHBIX peaIbHbIX PEaKLuii
BIIK, XIIK paBHBI cyMMe 6 KOTHUTHBHBIX CMBICIIOB
ux IIOATHUIIOB: cmbic(BITK)@cmprca(XIIK)=
cmbici(BITIK1@cmpicn(BITK2)@cmpicn(BITK3 )@
cmbici(BITK4)@cmpicn(XTIK1)@cmbicn( XTIK3).
PeanbHOCTh 6 KOTHUTHBHBIX CMBICJIOB TIO/THIIOB
cMbIciiOB  2-x peanbHbix peakumid  BIIK, XIIK
¢ukcupyercs a priori. [lomyuena dopmymna nis
NpaBOH  YacTH  TNPHUBEAECHHOTO  CMBICIOBOTO
paBeHCTBa, OHa paBHAa CyMME O-TH BBIYMCIIEHHBIX
(hOopMyIIBHBIX €ANHMIL [COOTBETCTBYIOLINX MOIBUIAM
BITK, XTIK]: (zi1*0.4689+(zi4)*0.6972) [ XTIK4]+
Zil*O,5506+Zi2)*0,2589+(Zi3*(-0,3283)+Zi4*(-0,3545))
[BITIK3]+zi1*0,5506+2i,*0,2589+2;5*(-0,6296)
[XTIK3]+(zi2(-0,8827)+zi3(-0,1386)+zia(-0,2542))
[BIIK2]+2i1(0.4861)+2i3(0,1538)+Zis(-0,4609)
[BITK1]+zi1(0.4861)+2;3(0,1538)+2i5(0,6293)
[XTIK1]. 3ammce Gopmya 6-TH  BBIYHCICHHBIX
(hOpMYIBHBIX SAWHUIl MPUBEACHBI (sl 0OJNIerYeHHs
BoclpusiTHsi) B ¢opme, aHamormyHoM opme
CMBICIIOBOTO paBeHCTBAa. Hexmmudeckue Qopmyirsl
peanmpHblx peakumi  BIIK, XIIK 3aBucat ot
(OpMyIBHBIX €IWHUIl CBOMX IIOATHIIOB M YCJIOBHO
BeIrsIT  Tak:  Gopmyma  XI1K=z;3(0,1538)+
zi5(0,6293)[ XT1K1]+zi1*0,5506+2i,*0,2589+Zi5* (-
0,6296)[ XTIK3]+(zi1*0.4689+(zia) *0.6972) [XIIK4].
dopmyna BI1IK=2i1*0,5506+2i,*0,2589+(zis*(-
0,3283)+zi4*(-0,3545)) [BITK3]+(zi2(-0,8827) +zi3(-
0,1386)+zis(-0,2542))[BITK2]+2zi1(0.4861)+
zi3(0,1538)+zi4(-0,4609)[BIIK1].
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Mbl  OpUBENM  OYEPENHYIO  CHTYALHIO B KOHEYHbIi MOMEHT 3aBEpLIEHHs IPOLECCa

MOJICIMPOBAHUS ¥ M3BJICYCHUS KOTHUTHBHBIX 3HAHUMA
[4-8] u3 MHOroMepHBIX [AHHBIX THIA «OOBEKT-
CBOWiCcTBa». I3BIcUCHHBIC 3HAYMMBIC 3HAHUS B
HayaJlbHBIHA MOMEHT U3 JaHHBIX THIIA ((06’I)CKT-
CBOICTBa» JIe/IaeT BO3MOXHBIM U3BIICUCHUE 3HAHUI U
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Introduction

Creating reference materials that determine the
most accurate pressure distribution on the airfoil
surfaces is an actual task of the airplane aerodynamics.

Materials and methods

The study of air flow around the airfoils was
carried out in a two-dimensional formulation by
means of the computer calculation in the Comsol
Multiphysics program. The airfoils in the cross section
were taken as objects of research [1-31]. In this work,

the airfoils having the names beginning with the letter
O were adopted. Air flow around the airfoils was
carried out at angles of attack («) of 0, 15 and -15
degrees. Flight speed of the airplane in each case was
subsonic. The airplane flight in the atmosphere was
carried out under normal weather conditions. The
geometric characteristics of the studied airfoils are
presented in the Table 1. The geometric shapes of the
airfoils in the cross section are presented in the Table
2.

Table 1. The geometric characteristics of the airfoils.

Airfoil name Max. thickness Max. camber Leadm_g edge Tral_llng edge

radius thickness

OAF095 9.48% at 23.2% of the chord 3.79% at 53.1% of the chord 1.1073% 0.5153%

OAF102 10.17% at 28.7% of the chord 3.63% at 53.1% of the chord 0.9518% 1.0018%

OAF117 11.47% at 23.2% of the chord 2.03% at 46.9% of the chord 1.6813% 0.9973%

OAF128 12.79% at 23.2% of the chord 0.99% at 43.7% of the chord 2.2047% 1.0653%

OAF139 13.67% at 23.2% of the chord 0.03% at 0.1% of the chord 2.1665% 0.9757%
ONERA NACA CAMBRE 11.52% at 31.0% of the chord 1.38% at 15.7% of the chord 1.3411% 0.24%
ONERA OA206 6.01% at 31.8% of the chord 0.84% at 19.6% of the chord 0.4632% 0.3348%

ONERA OA209 9.01% at 29.3% of the chord 1.56% at 17.1% of the chord 1.154% 0.5023%
ONERA 0A212 12.01% at 31.8% of the chord 2.29% at 31.8% of the chord 2.0675% 0.67%

ONERA OA213 12.57% at 32.5% of the chord 3.32% at 25.0% of the chord 1.2962% 0.4216%
ONERA/Aerospatiale OAF095 9.48% at 23.2% of the chord 3.79% at 53.1% of the chord 1.1063% 0.515%
ONERA/Aerospatiale OAF102 10.17% at 28.7% of the chord 3.63% at 53.1% of the chord 0.9514% 1.002%
ONERA/Aerospatiale OAF117 11.47% at 23.2% of the chord 2.03% at 46.9% of the chord 1.6805% 0.997%
ONERA/Aerospatiale OAF128 12.79% at 23.2% of the chord 0.99% at 43.7% of the chord 2.2024% 1.065%
ONERA/Aerospatiale OAF139 13.67% at 23.2% of the chord 0.03% at 0.1% of the chord 2.1638% 0.976%

Ornithopter airfoil, 15.08% at 35.0% of the chord 5.04% at 50.9% of the chord 1.1514% 0.0%

Note:
ONERA/Aerospatiale  OAF095,
ONERA/Aerospatiale OAF139 (Fenestron airfoil).

ONERA/Aerospatiale OAF102,

ONERA/Aerospatiale OAF117,

ONERA/Aerospatiale OAF128,

Table 2. The geometric shapes of the airfoils in the cross section.

OAF095

ONERA OA206

ONERA 0A212

ONERA/Aerospatiale OAF095

ONERA/Aerospatiale OAF117

ONERA/Aerospatiale OAF139

il

OAF128

ONERA NACA CAMBRE

ONERA 0A209

ONERA OA213

ONERA/Aerospatiale OAF102

ONERA/Aerospatiale OAF128

Ornithopter airfoil,
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Results and discussion

The calculated pressure contours on the surfaces
of the airfoils at different angles of attack are
presented in the Figs. 1-16. The calculated values on
the scale can be represented as the basic values when
comparing the pressure drop under conditions of
changing the angle of attack of the airfoils.

16 airfoils of the airplane wings of OAF and
ONERA types were considered. All the studied
airfoils were asymmetrical, since they had some
camber at different chord lengths. The geometries of
the OAF095, OAF102, OAF117, OAF128 and
OAF139 airfoils are similar to the geometries of the
ONERA/Acerospatiale OAF095, e
ONERA/Aerospatiale OAF139 airfoils, respectively,
except for the values of the leading edge radius and
the trailing edge thickness, which vary in the ranges
0.001-0.0027% and 0.0002-0.0003%, respectively.

Let us compare the aerodynamic characteristics
of the airfoils of the airplane wings by type based on
the given calculated pressure values.

Airfoils of the OAF type have almost the same
ratio of positive and negative pressures on the leading
edge, upper and lower surfaces at zero angle of attack.
A slight increase in negative pressure is observed on
the surfaces of the OAF139 airfoil. During the climb,
the highest ratio of positive and negative pressures

(approximately 10 times) was determined for the
OAF102 airfoil on the lower and upper surfaces from
the leading edge, respectively. This leads to an
increase in the drag of the airfoil when the airplane
moves in the airspace. For the OAF139 airfoil, the
climb in the air is more favorable, since the negative
pressure near the leading edge is halved compared to
the OAF102 airfoil. During the airplane descent, the
minimum and maximum values of negative pressure
near the leading edge are similarly determined for the
OAF095 and OAF128 airfoils, respectively.

Since airfoils of the ONERA/Aerospatiale type
had the slightly smaller leading edge radius, with a
positive angle of attack, the negative pressure value
increased, and with a negative angle of attack, the
negative pressure value for the most airfoils
decreased.

Analyzing the airfoils of the ONERA OA type,
it was determined that the ONERA OA206 and
ONERA OAZ209 airfoils are subjected to the greatest
drag during horizontal flight and climb of the airplane,
respectively. The ONERA OA213 airfoil is subjected
to minimal drag under the considered flight conditions
of the airplane. Minimum and maximum pressures
occur in magnitude on the leading edge of the ONERA
OA206 and ONERA OAZ212 airfoils at a negative
angle of attack, respectively.
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Figure 1. The pressure contours on the surfaces of the OAF095 airfoil.
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Figure 2. The pressure contours on the surfaces of the OAF102 airfoil.
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Figure 3. The pressure contours on the surfaces of the OAF117 airfoil.
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Figure 4. The pressure contours on the surfaces of the OAF128 airfoil.
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Figure 5. The pressure contours on the surfaces of the OAF139 airfoil.
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Figure 6. The pressure contours on the surfaces of the ONERA NACA CAMBRE airfoil.
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Figure 7. The pressure contours on the surfaces of the ONERA OA206 airfoil.
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Figure 8. The pressure contours on the surfaces of the ONERA OA209 airfoil.
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Figure 9. The pressure contours on the surfaces of the ONERA OA212 airfoil.
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Figure 11. The pressure contours on the surfaces of the ONERA/Aerospatiale OAF095 airfoil.
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Figure 12. The pressure contours on the surfaces of the ONERA/Aerospatiale OAF102 airfoil.
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Figure 13. The pressure contours on the surfaces of the ONERA/Aerospatiale OAF117 airfoil.
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Figure 14. The pressure contours on the surfaces of the ONERA/Aerospatiale OAF128 airfoil.
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Figure 15. The pressure contours on the surfaces of the ONERA/Aerospatiale OAF139 airfoil.
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Figure 16. The pressure contours on the surfaces of the Ornithopter airfoil.

During the climb maneuver with the ONERA
NACA CAMBRE airfoil, negative pressure is
distributed over a larger area of the leading edge than
during the descent maneuver. However, the maximum
value of negative pressure is noted when the airplane
descent.

The Ornithopter is subjected to the greatest drag
in the leading edge area at a negative angle of attack
of all the considered airfoils.

Conclusion

Based on the analysis of the results of computer
calculation of the movement of airfoils in the airspace,
the following conclusions can be drawn:
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OBOT' AIIIEHUE BUOJIOTMYECKHA AKTUBHOM IOFABKH ®EHOJILHAMbI KOMIIOHEHTAMHU
9KCTPAKTA YABPEIIA OBBIKHOBEHHOTI'O (THYMUS SERPYLLUM)

Annomayusn: I[Ipoeedeno ucciedo8anusi OCHOGHBIX (DEHONbHLIX KOMNOHEHMO8  OUOI02UYeCKU AKMUBHOT
oobaexu (BAJl) eunoecpaonozo npoucxodcoenus copma «Prayumenu», NpucomosieHHOU HOBOU MeXHOA02UEl.
Buisigneno 6ocamulii u paznoobpasnulii cnekmp, npeoCmasisaiowezo 6 uoe NpPOaHMOYUAHUOUHOB, KAMEXUHOS,
@enonokuciom u Op. B 600HO-CRUpMOBOM IKCMPAKme HAO3EMHOU YaACmu 4abpeya 0ObIKHO8EHHO20 (COOPAHHO20 8
eopax Tywemu, Bocmounas Ipysus) u3 genonvroll ¢pakyuu udeHmuguyuposansvl OUOIOSUYECKU AKIMUGHbIE
seuecmea: u30huagoH- OpMOHOHEMUH U YUHAPO3UO (2IOKONUPAHO3UO IOMEONURa). DPenonbHble KOMIOHEHMbL
BAJl- a u 600HO-cnupmogozo sxcmpaxma uabpeya 0ObIKHOBEHHO20, XAPAKMEPUIYIOUUECS BbLCOKOU DUOLOUYECKOT
AKMUBHOCMNBIO, NPEOCMABISIIOM COOOU GANCHLIMU KOMNOHEHMAMU YeNe6020 NPoOyKma Oasi YOpMUpo8anus Kax
OP2AHONENMUYECKOL CIOPOHbL, MAK U 1e4eOHO-NPODUIAKMULECKOU MOUKU 3PEHUs], KOMOPble CO30AI0Mm HAYYHble
OCHOBbL 0Nl pA3PAOOMKU HOBEUUWUX DAYUOHATLHLIX MEXHONOSUU BbICOKOAKMUGHOU U IKOJIOSUYECKU HUCTNOT
NPOOYKYUl.

Knrwouesvie cnosa: bAJl, hopmononemun, yunapo3uo, eHonvrbie KOMROHEHNbl, OUOIOSUYECKAS. AKMUBHOCb,
AHMUOKCUOAHMHASL AKMUBHOCb.

Beenenne HAy4YHOTO TIOTEHIMajda Ha pelIeHne BCEMHPHOM
IMangemus Kovid 19 npuBena Kk He0OXOMMOCTH po6IeMbl. DTO 03HAYAET MIPUHATHE Mep, KaK C TOYKH
NEePEKITIOYNTh  3HAYUTENBHYI0 4YacTh  MHPOBOTO 3peHusi OOpBOBI  PacpOCTPaHEHUs] BUPYCaA, TaK U C
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TOUKH 3peHus 3HAYUTENLHOTO YCUIIEHHS DEeHOJIOKHUCIIOTHI - LIMPOKO PaclpacTpaHEHHbIE

CIIOCOOHOCTH YEIOBEUECKOTO OpTraHu3Ma OOPOTHCS C

HOBBIM BHPYCOM. YUHUTbhIBas, 4YTO (peHONbHbIE
COeMHEHUsT  00namaroT O4EHb  MOUIHBIM
AHTUOKCU/IAHTHBIM, aHTHOaKTEepHATILHBIM,

AQHTHBHPYCHBIM JICUCTBHEM M Pa3HOrO HalpaBIICHHS
Ononoruyeckon aKTHBHOCTH, HEJ[aBHHE
UCCIICIOBAHMS  [OKa3aly,  4TO  (heHONbHEIE
coenuHeHus 3G GexTrBHBI B 60prbe mpotus Covid 19,
KaK JIONOJBHUTEIBHOE CPEICTBO Ul JICUCHUH
KOBHJI- MALUEHTOB IPH OCTPOM IEPHOIC OOJIC3HH U
ocT- KoBUaoM cuuapome [1].

Ipo6iema wHoBoit Kovid- uHpeknnu eme pas
MOATBEpMIIa, YTO aKTyalbHBIM HarpaieHueM XXI|
BeKa  SBISIETCSd  MCIIOJNB30BaHBIC  HPUPOIHBIX
OMOJIOTHYECKH aKTUBHBIX COCIMHEHHMH W Ha UX
OCHOBE pa3paboTKa HOBEHIIMX TEXHOJOTHUH IS
NPOU3BOACTBA OHOJIOTMYECKU aKTHBHBIX MHIIEBBIX
nabaBok  (BAJl)  nmeueOHO-ITPOHIAKTUUECKOTO
neuctBuss. C OTOH TOYKM 3pEHMS 3aCIy’KHBAIOT
BHUMaHHE  apoMarooOpasyiolmne  KOMIIOHEHTHI,
¢deHONbHBIC BemecTBa W Op. [3BecTHO pasHOe
pacTHTeNbHOE  CBIpbE,  Ooraroe  OTHENBHBIMHU
KJIaccaMy NPUPOJIHBIX COCOMHEHHH, KOTOpbIE
HIUPOKO UCIIOJIB3YIOTCS B MTULIEBOM
NPOMBIIUICHHOCTH.  Hampumep, — ucroibp30BaHue
aupHOr0o Macna B MHUIIEBOH NPOMBINIICHHOCTH.
Cpenu UpUPOMHBIX COEAWHEHWH  MHTEPECHBIMHU
ABIAIOTCA  (DEHONIBHBIE  BEIECTBA,  KOTOPHIE
MPeNCTaBICHBI B BUIE (1aBOHOJIOB,
KaTeXHHOB,TPOAHTOLIMAHH THHOB, KaTeXHHOB,
CTHIIEOCHOB, (DEHONBKApOOHOBBIX KHCIOT U Ip.
DeHOIbHBIE BEIECTBA XapAKTEPU3YIOTCS BBICOKOH
OMONOTHYECKOIl aKTHBHOCTHIO H OOYCIIOBIHBAIOT
Je4yeOHO- NMPOPHUIAKTUYECKYI0 IIEHHOCTH IIEJIEBOI0
HPOAYKTa DKCHEPUMEHTAIbHO OBIIO YCTAaHOBJICHO,
YTO TPOAYKTHI, COJEPIKAIINXCS oM (EHOITHI,
XapaKTepU3yITCS CHHEPrM3MOM aHTHOKCHIAHTHOI
aKTHBHOCTH [2-7].

[TpoanTOorMaHUIMHEI 00JAAIOT BBIPAKEHHBIM

AHTHOKCHIAHTHBIM s dpexTom. YcTaHoBIEHO
aHTHOaKTepHaIbHOE, MIPOTUBOBUPYCHOE,
IPOTHBOBOCIIAIMTEIBHOE, TPOTUBOATIIEPTHYECKOE, U
COCYIOpacUIMpPSIOIIee  JSWCTBUS  OJMIOMEPHBIX
IMPOAaHTOIIMAHUANHOB. HpoaHTOLII/IaHI/I,E[I/IHBI
CHW)KAIOT XOJICCTEPHH KPOBH M JIMIIOIPOTEHIIBI
HU3KOM IJIOTHOCTH, npu 9TOM S3HAYUTCIIBHO
YMEHBLIACTCSl  IUIOMAgb  aTePOCKICPOTHYECKOTO

MOPaXEHUsT COCYA0B. IIpOaHTOIMAHUIUHEI MOTYT
OKa3aTh BJIMSIHHE HA MPOLECCH, MPOUCXOIAIINE TIPH
OHKOJIOTHUYECKUX 3a0oseBanusax [8-10].

Kartexunpl mnposBisitor Oojee BBICOKylo P-
BUTaMHUHHYIO AKTUBHOCTb, OKAa3bIBAIOT
aTEePOCKIICPOTHYECKOE  JEHCTBUE,  CIIOCOOCTBYIOT

YCBaWBaHUIO aCKOPOMHOBOW KHCJIOTHI OPraHU3MOM
YyelloBeKa.  BaXHBIM  CBOMCTBOM  O-KarexwHOB
SIBJISIETCSI MX CIIOCOOHOCTHh HOPMAaJIM30BaTh CTPYKTYPY
0eJIKa 4eIoBeYeCKoro Teiia — koyurarena [11].

pacTUTEeNIbHBIE COEMHEHHs, 00JIa/lafoNie BBICOKOM
AHTUOKCUJIAaHTHOM aKTUBHOCTBIO. buonormueckas
AKTUBHOCTh (DEHOJIOKHCIOT Ha OpPraHW3M dYelloBeKa
NPOSIBIISIETCS. B CHW)KEHHM YPOBHSI XOJECTEPHHA B
KpOBH W Jaxe B uHruOmpoBanun BUY-mHbpexmmn
[12]. ABropamu bexyamBuiau u Ap. OmnpenencHa
AHTHOKCH/IAHTHAsA aKTHBHOCTh (PEHOJOKHCIOT B
OMBITax “ invitro” B BUJE CTCIICHU WHTHOUPOBAHUS
00pa3oBaHus MaJIOH/IMAIIB/IETHIA B CHIBOPOTKE KPOBH
YermoBeKa. ITo BBISIBIICHHOM AKTHBHOCTH
(hEeHONIOKHCIIOTHL  PACIIONIATAIOTCs 1O  CIeayIoIeit
MOCTIeIOBATENEHOCTRIO: Koddelinas > ¢epyneBas >
n-KymapoBast > 4-okcHOeH30iHas > canuiuioBas >
CHpEHeBasl. AHTHOKCHIaHTHAS AKTUBHOCTD
(enomokucnor cocrasmino 40-95% [13].

B aTom Hanpasienun asropam Dnaruaze (2013)
pa3paboTaHa TEXHOJOTHS OHOJOTHYECKH AKTUBHOTO
mumeBoro no6aska (BAJl) «Georgian Vitae rimas
XXI». Hcnonp30Baloch 3KOJIOTHYCCKH  YHCTOC,
Ooratoe (hEHOJBHBIMH COEIMHEHHSIMHU IPUPOIHOE
ceipbe. BAJI comepxut pazHooOpa3HBIA U MIMPOKUI
CHEKTpP (EHOIBHBIX COETMHEHUH, YTO 00YCIIOBIMBACT
BBICOKYIO aHTHOKCHJAHTHYIO aKTHBHOCT IPOAYKTa -
He meHee 86 % [14].

Hean u 3agaum uccjaenoBanus. Vcxonsa us
9TOrO, pa3paboTKa TEXHOJOTHH OHOIIOTHIECKH
AKTUBHBIX J100aBOK (BALD) c BBICOKOH

KOHLICHTPALMEH IOJE3HbIX HPHPOIHBIX (PEHOIBHBIX
COCIIMHEHUH, SBIACTCS aKTYaJbHBIM HAaIPaBJICHHEM.
Pazpaborannas  nHamm  TexHosorus  bAJl-a,
00yCIIOBIUBAET MMOTyYCHHE IPOLYKTA 0GOTAIIEHHOTO

pa3HBIMU OMOJIOTNYECKH AKTHBHBIMH
KoMItoHeHTamMu. Cpenpl  HEKOTOPBIX IPHPOIHBIX
CBIPBEBBIX UHTPETUECHTOB, B TEXHOJIOTHH

UCIIONIb3YETCS BOJIHO- CIIUPTOBAsi HACTOWKa dadpera
OOBIKHOBEHHOTO. B CBsI3M ¢ 3TUM, LIEIBIO NAHHOM
paboThl SIBISIOCH MCCIIEJOBAaHHUE BOJIHO-CIHUPTOBOM

HaCTONKH, B YaCTHOCTH, n3y4YeHne
apoMaToo0pa3yromUX  KOMIIOHEHTOB  3(HPHOTrO
Macia ¥ (PCHONBHBIX COCTMHEHHH.

Matrepuan U METO/bI. OObexToM
uccrnenoBanus  cayxwid  BAJ  BuHOTrpamgHOTO
MPONUCXOKACHHS copra «Pxarurenm»,

IIPUTOTOBJIEHHOW HOBOM TEXHOJIOTMEH U CIIUPTOBBII
SKCTPAaKT OOpPE3KOB BHHOTPagHON 103kl OOmue
(eHONBHBIC BEIleCTBA oTpeeIuaIn c
ucnonp3oBaHueM peaktuBa Pomun-Yokanrey [15].
[TpoanTonMaHUIMHEI (OJIMTOMEPHBIE U TIOJIMMEPHBIE)
¥ KaTeXMHBI OIPENENSUIN CHEKTPOGOTOMETPUIECKIM
merogoMm [16]. [Insg KauecTBEHHOro  aHaM3a
dbenomokucnor, mnpeaBapureabHo W3 bAJl-a
M3BICKaMM  (DpaKIuio AMATIIIOBHIM 3GHPOM |
AHAIN3UPOBAIHU METOJIOM TOHKOCJIOHHOU
xpomarorpaduun HAa  IDIACTHHKAX “Sorbfil”
(cunukarens  CTX-1A; 100X200) B cucreme
xmopodopm:  metanon (90:10). Xpomarorpammer
NpPOSIBISUTM  JIMA30TUPOBAHHOM  CyJIb(aHMIIOBOM
kucnorod. KaTexuHbl KayeCTBEHHO ONpeessuIh
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MeTOZOM OyMakHOM XpomaTorpaguu B CHCTEME
OyTaHOI:  yKCycHas  K-Ta! Boga  (4:1:2).
XpomMaTorpaMmmbl TIPOSIBIISUTH BaHWJIMHOBBIM
PCaKTHBOM.

Jnst  npuroroBieHHs — BOJHO- — CHUPTOBOM
Hacroiku (40 06.%) yabpena OOBIKHOBEHHOTO Opaiti
BO3/IyLITHO-CYXO0€ u M3MeNbUYEHHOE CBIpbE
(mam3emMHyr0o dactb yalpema OOBIKHOBEHHOTO,
coOpaHHOT0 BO BpeMus 11BeTeHus (B ropax Tymrern -
Bocrounas I'py3us™®), nodasssuiu 40%-blit 3THIIOBBII
CIIUPT M HACTAWBAJIM P KOMHATHOH TeMIieparype
B T€PMETHYECKH 3aKpBITHIX YCIOBHSX, B TedeHue 15
IHe. DdupHbIe Macjla U3 HACTOWKH BBINEIISIN
MyTeM HU3BJICUCHUsI TEeHTaH-3QUpHOH cMmecu (2:1).
W3Bneuenne mpoBoawin 3 pasa, IeHTaH->()HpHEIE
(bpakuuy COCAMHSIM, OO0E3BOXKUBAIM W  JIETKO
BBINAPUBAIM B CHELUAIBHON CTEKISHHOM NOCYye,
npu  temmeparype 17-18°C. Hcmapennyro wu
KOHLIEHTPUPOBaHHYI0 (pakuuio 3(QHUPHOro Macia
AQHAIM3UPOBAIM METOIOM TIa30BOW Xpomarorpadun
B CleAyromux ycnoBusax: xpomatorpad “Perkin
Elmer. Clarus 500”; KomoHnka KanuuispHas
“Supelcowax 10”; 60m x 0,25MM. T"a3HOCHTEIB- a30T.
Ckopocth 1Mi1/MuUH.

areHTCTBY OXpaHsieMbIXx Teppuropuii Tymern 3a
OKa3aHHYIO IOMOLIb.

KauecTBeHHBIH aHaJM3 (1aBOHOMIOB
MPOBOJAMIIA METOJOM OYMaKHOM M TOHKOCIIOWHOI
xpomarorpaduu. Qs OymaxkHOH Xpomarorpaduu
UCIIONB30BAIN CHCTEMY pacTBOpUTenedl N-OyTaHOoI:
yKCcycHast k-Ta : Boma (4: 1. 2), XpomarorpaMMmsl
nposieisuid p-om AIClz B sranone. ToHKOCTOHHYIO
Xpomartorpaduio MPOBOAWIN B CHCTEME XJopodopm
:metaon  (80:20), xpoMaTorpaMMbl HPOSBIISUTH
JIMa30TUPOBAHHOW  CyNIb(GAHMWIOBOH  KHCJIOTOM.
BeIsiBIICHHBIC HEU3BECTHBIC B-Ba B MHMBUIYalIbHOM
BU/I€ BBIJICIISUTH TIPENapaTHBHO U UACHTH()UIIMPOBAIH
C HCIIONB30BAHUEM CHEKTPAJIbHBIX JaHHBIX. llpn

UICHTU(UKAIIMA  HCCICAYCMBIX  COCIMHCHHHA B
KOUYEeCTBE cBuereneit HCIIOJIb30BAIIN
WHIUBUJYaIbHBIC  BEIICCTBA:  I[MHAPO3UI U
(hopMOHOHETHH. Xpomarorpapuieckoe
UCCIICIOBaHHE MIPOBOIMITH METOJIOM

BbIcOKO(exTnBHON xpomatorpaduu (BOXKX) B
CIEIYIOINX YCIOBHSIX: xpomarorpad “Varian.
Prostar”.  Kononka- Cupelcosil  LC-18-DB,
25cmx4,6mM. Omroent A: 0,5%-b1i1 BOZHBIA pacTBOP
H3PO4. DOmroent B: 50% aneronutprr, 0,5% H3PO,,

*Tymetn -3T0 MCTOPHYECKAs TeorpeduaecKast 49,5% Hy0. Ckopocts momaym 3Jr0CHTa 1MII/MH.
ropHas o0iacTe Ha CCBECPHOM KaBka3ze B cocras I[J'II/IHEI BOJHEBI-280 HM. HeTeKTop -
KOTOPOIro BXOIAWT HaHHOHaHBHBIﬁ Tapk TyIHCTI/I. yHBTpa(bHOHeTOBBIﬁ. VYcenoBusa rpaaueHra
ABTOp IMPUHOCUT GOHLHIyIO 6HaFOI[apHOCTL IIPUBEJEHBI B Taom. 1.

Taoauma 1.

Bpewmsi, muH. DOmoent A, % Omoent B, %
0 100 0

2 100 0

7 80 20

25 60 40

31 60 40

35 20 80

40 0 100

45 0 100

VYnbrpaduoneToBble CHEKTPhl CHHUMAIM  Ha PesyabTarel W ux o6cyxnenue. JlanHpie
npubdope ,, VARIAN®, CARRY 100, a uagpakpacHbie VKa3pIBAaIOT Ha 0OOraTtelid  CHEKTp  ()EHOIBHBIX
cunmanu Ha ,, THERMO NICOLET “, AVATAR 370. coenuHeHblii  ucciengyemoro  bAJl-a. B Hem
Temmeparypy IUIaBICHHS ONpPENeIsUI Ha TMprOope (UKCHUpPYIOTCA  TakWe OWOJIOTHYeCKd AaKTHBHEIE
LMEL TEMP 3. Kucnotueii  rugponus (heHOJIBHBIC BEIIECTBA, KaK IMPOAHTOI[MAHUMHEI
HCCIIEyeMOTO COCTUHEHUS TIPOBOIIITA c (omuroMepHEIe, TTOJTUMEPHEIE), KaTeXUHBI,
MPUMEHEHHEM COJITHOW KHCIOTBI M THIPOIIU3AT (enomokuciorsl u Jp. (Tabn.2). Kak u3BectHo, oHu
M3BJICKAIIN STHJIAIETATOM. DTUJIANETATHYIO BBITSDKKY XapaKTEePU3YIOTCS BBICOKOM OMOJIOTUIECKOH

aHaTM3UPOBAIIU METO/IOM OyMaxxHOU
xpomarorpaduu.
AHTHOKCHIAAHTHYIO AKTHBHOCTb

(hOpMOHOHETHHA W LUHAPO3UAA OMPEACISUTH 0
METOJly 3JIEKTPOHHOTO Iapa-MarHUTHOTO PE30HaHCa
(BIIMP) [17].

AKTUBHOCTBIO W  COOTBETCTBYIOIIUMH JICYCOHO-
MPOGHUIAKTHUCCKUMH CBOWCTBAMHU MPOTHB TaKUX
3a00JIeBaHNN, KaK CepACYHO-COCYIHUCTHIC, PAKOBHIC,
aneprudeckue u qp. GeHonbHble KOMIIOHEHTH BAJI-
a  o0yCaBIIMBAaIOT  BBICOKYIO  OHOJIIOTHUYECKYIO
AKTUBHOCTH I[EJICBOTO TIPOIYKTA.
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Tadnuua 2. ®eHoabHbIe B-Ba BAJl-a BHHOrpagHOro NpoucxoxkaeHus copra «Pranurenn»

HaunmMeHnoBaHne KOMIIOHEHTOB

Konnenrpanus

Oo6mue GeHonn
NPOAHTOLMAHUUHBI — OJIATOMEPHbIE
MPOAHTOLMAHHUIMHBI — OJTUMEPHbIC
KaTEXUHBI
(EHONOKHCIIOTHI, B TOM YHCIIE:
rajioBas
MPOTOKATEXOBasI
4-okcubeH3olHas
-KyMapoBast
(bepyneBas
Ko deitnas

ChIpeHeBast
BaHUJINHOBAs

10 r/n

3,21/n

51r/a
800 mr/n

+ + + + A+ o+ + o+

IMenran-a¢upHas  BBITSDKKA,  COZEpIKaruast
a¢dupHbIe Macia, Oka3anack OOraToil o coaepKaHHuIO
Pa3HBIX KOMITIOHEHTOB (puc.l).
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Puc.l. "'a3oBast xpomaTorpaMMa neHTaH-3UPHOH PpaKIMUHACTOHKYN Yadpena 00bIKHOBEHHOTO.
3) a-nuHen; 6) Mupuen; 7) aumonen; 9) repnunoien; 12) aunanoon; 13) kapsakpos; 14) tumod;
15) uurponesioH.

Bnaromaps paznoobpasHoMy cocTaBy 3(QHUPHOTO
Maclia HacTOWKH yaOpera OOBIKHOBCHHOTO, MIPOIYKT
nmpeoOperaeT cBOW cHenuduueckuii apomar. B
cocTaBe HACTOMKH 3a(pUKCHPOBAaHO JiBa BEIICCTBA,
KOTOPBIC 3aCJIYyKUJIM BHUMAHUC I I/II[CHTI/I(I)I/IKaI_[I/II/I.
Onu ObUTH BBIJICNICHBI MPETAPATUBHO U UCCIICIOBAHbI

CIIEKTPAIbHBIMU JIaHHBIMH. Berecto |
XapakTepusyeTcs Rf- 0,7 (B cucreme
XJIOPOhOPM:METAHOI) M ¢ JMa30THPOBaHHOU

Cyb(haHUIOBOM KUCIOTOM JaeT KEITO- OKPAIIEHHOE
MISATHO,YTO YKa3bIBAaCT Ha e¢ (PEHONBHYIO IPHUPOY.

VabTpaduoneToBeiii criekTp — Bemecta |
(EtOH) X max 201 w©um, 249 uMm, 298 HM.
WndpakpacHslii crmektp(em™) 2923, 1596, 1458,

1373. Temmeparypa mJaBleHHs COCTaBisieT 257-
261°C.

ITo cHekTpalbHBIM  JaHHBIM  BBIJCICHHOE
BEILIECTBO I 0Ka3aJoch UACHTUYHBIM
WHAWBHIyalbHOMY M30()1aBoHa — (POPMOHOHETHHA
(puc 2,3).
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Puc.2. YasTpaduonerossiii ciekTp popmononernna popmononerns  CigHi1204 Mr- 268

%Transmittance

4000 3500 2000 2600 2000 1500 1000 500
Wavenumbers (cm-1)

Puc.3. UndpakpacHblii ciekTp GOpMOHOHETHHA

BemectBo I METOIOM OyMakHOU HaM# BEILIECTBO Il, mpeHTHPHIMPOBAHO Kak
xpomatorpaduu (B cucreme N-OyTaHON: YKCyCHas MUHApO3U (TIIOKOIMPAHO3W JIIOTeONIMHa)  (puUC
kucnora: Boaa (4:1:2) ) xapaxrepusyercs Rf- 0,43. 4,5). VaerpaduoneroBeiii cekrp — BemtectBa Il
[lpu mposBIEHHHM OHO AT JKEITO OKpaIICHHBIC (EtOH) A max 207 1M, 256 uM, 348 um. MudpakpacHsrit
natHa. Ha OCHOBE KHCIOTHOTO THAPOJU3a, OHO CIIEKTP (CM'l) 2923, 1604, 1658, 1458, 1374, 1272.
BBISIBJICHO Kak TJIMKO3UJ JIOTEOJHMHA. BbiaereHHoe Temneparypa miasieHust cocrapisier 240-242°C.
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Puc.4. YabTpadnosieToBblii cieKTp HUHAPO3UAA muHapo3ua CxH201 Mr- 286
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Puc.6. BO’)KX ¢opmoHoHeTHHA

Ilo xpomarorpaduueckuM [aHHBIM  BpeMs
yaepxkuBaHus  (QopMoOHOHeTHHA cocraBisier 42,18
MUH., a IMHapo3uaa- 27,466 mun. (puc.6,7).
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Puc.7. BO/KX nunaposznaa
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Puc.8. BO’KX BoaHO-cIMpPTOBO# HACTOIKH Yadpena 00bIKHOBEHHOI 0

B pesynprate BOXKX, B BOAHO-CIUPTOBOM
HACTOIKH (puc.8) MMHAPO3UA COACPKUTCS 5,7Mr/I1, a
thopmonoHeTHH- 1,8Mr/m.

Ilo JUTEPATYPHBIM JaHHBIM
UAeHTH(UINPOBAHHBIE BEIIECTBA, XapaKTEPU3YIOTCS
OTIpeIICHHON OMOJIOTHUECKON aKTUBHOCTHIO. YaHT 1
coaBTopsl [18] B mroliepHE U B KiieBepe OOHAPYKUITH
n30¢u1aBOH  (DOPMOHOHETHH W YCTAHOBHJIH €ro
(DUTOICTPOTCHHBIE CBOWCTBA. Y CTaHOBJECHO, YTO
(DOPMOHOHETHH OTBETCTBEH 3a PENPOLYKTUBHYIO
IUCOYHKLIUIO U Oecruiogue y >KBauyHBIX JKHBOTHBIX
[19]. MU3odnaBoHsl Takke CBA3BIBAIOTCA C
penpoaykTuBHOM  auchymkimeir  kpeic  [20].
Tone3oHoM U coaBTopamMu [21] ycTaHOBJIEHO, YTO
(HOPMOHOHETHH W OHOXaHHUH A, KOTOpbIC OBLIH

JI00aBJICHBI B 3IOPOBYIO THIIY, MOXET OBITH
YCBOEHBI YEJIOBEYECKOW MEUYEHbI0 M MOTBEPraroTcs
MPEBpAIEHNI0  MHKOCOMAIBHBIMH  (hepMeHTaMu.
W30¢maBoHEI UMCIOT  TOJNE3HBIC  3CTPOTCHHEBIC

3¢ GEeKThI, OKa3bIBAIOT IOJIOKUTCIBHBIC ICHCTBBIC
[IPH JICYCHUH CEPICUYHO- COCYUCTBIX 3a00IeBaHMI U
MOTYT TMOHHM3MTh PHUCK BO3HHKHOBEHHs paka.
ABTOpaMH yCTaHOBIICHO KaK (DUTOICTPOTCHHAsI, TaK U
aHTHoKcuaaHTHas 3¢dexTHBHOCTh (OPMOHOHETHHA
[22]. unaposus obnamaer BBIPAKEHHBIM
U030 THYECKUM JICUCTBHEM. [unapo3u
MOJIOKUTEIBHO BJISIET HA a30THCTHIM 0OMEH, TPUBO/IS
K 3aMETHOMY CHIDKEHHIO COJIEPIKAHHsSI MOYEBUHBI U
0CTaTOYHOIO a30Ta B KPOBH Y XMBOTHBIX C TIOUEUHON
natonorueil.  LlwHapo3mx  oOmamaeT  BBICOKOI
TUMOJIUMUAEMHYECKO M aHTHATEPOMATO3HOMN
aKTHBHOCTBIO [23].
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BriBOaBI. Takum oOpa3oM, B pe3yibTare
MPOBEACHHOTO  HWCCIENOBAaHUA W OOCYXKICHHS
JUTEPATYPHBIX JaHHBIX, MOXHO 3aKJIIOYHTh,UTO
(heHONBHBIE BemecTBa, BXomsdmmue B cocTaB bAJl-a
BUHOT'PAJIHOTO TIPOMCXOXKICHUS copTa «PKaruremnmmy,
pa3paboTaHHOKW HOBOHM TEXHOJIOTHEH, MPEACTABISIOT
co0Ol HAJEKHBIM M PEATbHBIM HCTOYHHUKOM LIS
dhopmupoBaHus JIe4eOHO-TTPOGHUITIAKTHIECKOM
HEeHHOCTH U JaeT Hay4HOe O0OOCHOBaHWE
(DYHKIIMOHAJIBHOTO Ha3HAYEHUsI LIEJIEBOTO MPOIYKTa.
B pesynprare npoBeIEHHOTO SKCIIEPHMEHTA B BOJHO-
CIMPTOBOM JKCTPAaKTe HaIA3eMHON 4acTH 4dabpeua
0OBIKHOBEHHOr0 (coOpanHoro B ropax Tymerw,
Bocrounas ['py3us) n3 ¢QeHonpHON (pakim
WIeHTU(HULIUPOBAHbl ~ OMOJIOTMYECKH  aKTHUBHbBIE
BelIecTBa: 30(pIaBOH- GOPMOHOHETHH U IIMTHAPO3U]]
(TIroKONMpaHOo3M JIIOTEONMHA). BBuUIy TOro, 4TO
BOJIHO CIHPTOBAS HaCTOiKa gabpena
OOBIKHOBEHHOT'O MPEACTABISIET COOOW HMHIPETUEHT
skcniepuMenTanbHoro bAJl-a, Hamuuue B HEM
OMOJIOTHYECKA AaKTUBHBIX BEIICCTB: H30(IaBOHA-
(dopMoHOHETHHA U UHAPO3KAa ( TITFOKOMTHPAHO3HU]T
JIOTCONIMHA) SBIACTCS  BaXHBIMA KOMITOHEHTaMHU
1esneBoro nponaykra OnpeneraeHHblE KOMIOHEHTHI
SBIISIFOTCSL BKHBIMH JUUISI LIEIEBOTO MPOIYKTA, Kak
OPTaHOJIENTUYECKOH CTOPOHBI, TaK M neyeOHO-
npodunakriuueckoii Touku 3peHus. OcoOEHHO 3TO
SIBIIICTCS BAXKHBIM (DAKTOPOM IIPOTHB OOPHOBI C KOBHT
uH}eKen, Kak JIONOJbHUTEIBHOE CPENCTBO IS
JIeYCHNH KOBUJ- TANWEHTOB IPH OCTPOM IEPHOJIE
00JIe3HM U TTOCT- KOBHJIOM CHH/IPOME.
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Introduction economic development, which has a high share of

The development trend of the world economy employment and GDP in the agricultural sector. In this
proves that in all spheres and aspects of human case, agriculture contributes to the growth of other
society, particularly in many parts of the world under sectors of the economy by offering factors of
the influence of global climate change, economic production  (raw  materials, labor, capital
activity of agricultural producers and service accumulation, attraction of foreign currency).
providers is one of the key factors in the elimination Thus, the growth of agricultural production can
of poverty and hunger. Innovative organization is of have a large multiplier effect in stimulating the growth
strategic importance, and continuous improvement of of industrial production. Studies show that a $ 1
this process is becoming a requirement of the times. increase in agricultural production leads to a $ 1
The development of the agricultural sector plays an increase in output in other sectors of the economy,
important role in the development of the economy. while a $ 1 increase in output in other sectors of the
While the success of economic growth in China, India, economy provides a $ 0.18 increase in agricultural
Brazil, Chile and Vietnam is largely due to the rapid output. These multipliers of agricultural growth are
growth of agriculture, the underdevelopment of some generally observed to be high in low-income
African countries is explained by the fact that these countries, as the main share of the industrial sector
countries do not provide sufficient labor productivity (processing of agricultural products) and the services
in agriculture. sector in these countries largely depend on

This is primarily due to the important role of agricultural indicators.
agriculture in the development of other sectors and On the other hand, the growth of labor
industries of the economy in the early stages of productivity in agriculture will provide food for a
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growing proportion of the population engaged in non-
agricultural activities, while at the same time
contributing to the growth of the urban population. In
addition, increased productivity in agriculture will
help reduce food prices, which in turn will reduce
nominal wages in cities.

2. MATERIAL AND METHODS

Problem statement. Due to the existence of a
direct link between agriculture and industry,
agriculture provides an uninterrupted supply of raw
materials to the agricultural processing industry. Also
known as financial trade in agriculture, i.e. cash flows
from agriculture can be directed as an investment by
supporting the growth of other sectors of the economy.

The demand for agricultural products from other
sectors of the economy, especially industrial products
(fertilizers, tools and machinery), will increase as the
income of the population engaged in agriculture and
living in rural areas increases. Thus, the growth of
agricultural incomes encourages industrialization.
This factor once formed the basis of land reform
policy in India and China. In particular, China has
been able to develop the domestic market of industrial
products among 800 million agricultural households
by giving land users the right to own land. It should be
noted that China has been able to drastically reduce
the size of poverty by regulating land use relations.
The use of China's experience in the development of
anti-poverty programs in Uzbekistan will also have a
positive effect. China has done a great deal today to
end poverty. According to the World Bank, 850
million people in China have been lifted out of poverty
to date. In China, the poverty rate was 88 percent in
1981, while in 2019 the figure was 0.7 percent. This
figure is fully consistent with the poverty rate in
developed countries, in particular, the poverty rate is
in the United States (1%), Sweden (0.61%), Germany
(0.19%)), Italy (1.5%).

In addition, because low-income countries have
comparative advantages in agriculture, agricultural
development is a priority in the context of an open
economy. Leading scholars conducting research on
economic development point out that agriculture
offers comparative advantages in the short term, while
the development of the agro-industrial complex opens
up great opportunities for industrialization in the long
run. For these countries, investment in agriculture
serves as a cost-effective growth strategy for
industrialization and successful structural change. It
should be noted that the development of the
agricultural sector has served as an important basis for
reducing poverty in Asian countries [9].

At the same time, there are certain difficulties in
defining priorities in agriculture, based on today's
requirements, in particular, it is necessary to clarify
the following issues:

- to reduce the prices of agricultural products in
order to reduce hunger and increase real incomes of

the population or to encourage the increase of these
prices in order to encourage farmers to invest more in
agriculture;

-use budget funds to alleviate short-term food
problems (for example, through food assistance
programs) or direct these funds to invest in agriculture
and solve long-term productivity problems;

- to pay more attention to solving the problem of
food security at the expense of self-sufficiency or to
expand trade in food and agricultural products using
comparative advantages;

- Accelerate the development of small
agricultural producers and farms that are effective in
reducing poverty, or large farms that are effective in
accessing complex markets through integrated chains
of increasing productivity and value creation.

Thus, it is important for low-income countries,
including Uzbekistan, to use the existing potential of
agriculture to develop the economy and increase the
welfare of the population, to choose -effective
approaches to the development of the national
economy and to use modern methods and tools for
efficient use of agricultural resources. is important.

Analysis of the relevant literature. Economists
and specialists of the country are conducting large-
scale scientific research on the rapid development of
agriculture, its transformation into one of the leading
sectors of the economy. In particular, i.f.d. prof. B.
While Khodiyev was concerned with the development
of the country's exports and increasing the
competitiveness of the food industry through the
cultivation of fruits and vegetables, i.f.d. G. Ahunova
studied the impact of improving food quality on
agricultural competitiveness. In addition, i.f.d. B.
While Salimov focused on expanding the role of small
business and private entrepreneurship in agriculture,
i.f.d. U. In his research, Gafurov pays special attention
to the development of family business in rural areas.
Although a lot of research has been done in the field
of agriculture in our country, the current economic
crisis requires a new approach and research on the
organization of the economy of the sector.

Research methodology. Methods such as
statistical ~ analysis, generalization,  grouping,
classification, comparative analysis, and cross-
comparison were used in the research process.

3. RESULT AND DISCUSSION

Analysis and results. About 16.4 million people
live in Uzbekistan people (49.4% of the total
population) live in rural areas (2019). The birth rate in
our country is high (23.3 per thousand), and the excess
of labor force in rural areas is obvious. In Uzbekistan,
the population under the age of 25 is 45.5%, and the
population under the age of 30 is more than 55%. Due
to the lack of alternative sources of income other than
agriculture, today agriculture is the basis of the
economy of most regions of the country. In turn, a
large number of citizens:
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- mainly live on agriculture (including industries are the main directions of state policy in

agriculture, animal husbandry, forestry and fisheries).
They use natural capital as their main source of
livelihood, while owning natural capital (land, water,
animals, trees);

- mainly use family labor in production. Hired
labor is used in a limited amount than family labor;

- is relatively lowly integrated with the market,
based on self-sufficiency in terms of consumption
(household consumption) and resource use (resources
of household production, such as family labor, seeds,
organic fertilizers) [10].

In 2019, the share of agriculture in the GDP of
Uzbekistan was 28.1%, and in 2019 the share of
agriculture in GDP growth was 0.9%. In the past 2019,
3.543 million people (26% of the total number of
employed) were employed in the agricultural sector,
of which 1.066 million were officially employed and
2.477 million were employed in the informal sector or
self-employed. Sales of agricultural products abroad
provide up to 25% of total export earnings to
Uzbekistan.

During the analysis of the distribution of the
share of gross agricultural output by categories of
farms, it was found that the highest rates in all regions
fall on dehkan (personal assistant) farms. Thus, in
2019, they will account for 88.4% of the total volume
of potatoes, 74.3% of vegetables, 60.8% of melons,
62.6% of fruits and berries, 55.0% of grapes, 92.3%
of meat, milk was produced 95.1%, eggs 52.6%, fish
7.4%. Farms produced 78.7% of grain and 96.2% of
raw cotton. Agricultural enterprises mainly produce
eggs (36%), fish (64.1%), and vegetables (18%). At
the end of 2019, we can see that the share of small
business in gross value added in the main sectors of
the economy: agriculture, forestry and fisheries -
98.6%. While 85.2% of the land allotted to crops,
orchards and vineyards fell on farms, in 2019 these
farms produced 27.4% of agricultural products.
Although only 11.3% of the land allotted to crops,
orchards and vineyards is owned by dehkan farms,
they produce 71.2% of agricultural products.
Organizations engaged in agricultural activities
account for 2.8% of agricultural production.

Studies and observations show that among the
main agricultural products, eggs and fish are
consumed below the norm recommended by the
Ministry of Health. Consumption of not only eggs and
fish, but also meat and meat products, fruits, milk and
dairy products is lower in low-income households.
This is due to the low incomes of the population,
especially in rural areas, and the high cost of
agricultural products.

Uzbekistan is pursuing an active policy of
agricultural reform. Abandoning cotton exports and
focusing on food production, creating clusters instead
of scattered farms and ensuring the integration of the
agricultural sector with agricultural processing

agriculture today.

In Syr Darya region, the Uzbek-British joint
venture Bek Cluster was established as an experiment
in Syr Darya region as the first cluster in the agro-
industrial sector, and today this experience is
becoming more popular in all regions of the country.
In short, the new structure of the economy of our
country, cotton and textile clusters, has begun to
achieve great efficiency.

In particular, the analysis of the Uzbek-British
joint venture "Beck Cluster" shows that in the short
term the yield of cotton will increase from 17.2 ts / ha
to 30.2 ts/ ha, and the yield of grain - 22.5 ts / ha. from
61.5 ts / ha. In addition, 2,622 citizens were provided
with permanent jobs and stable wages.

In October 2019, the Decree of the President of
the Republic of Uzbekistan on the approval of the
Strategy for Agricultural Development for 2020-2030
was adopted. The priorities of the strategy are:

development and implementation of the state
policy of food safety, providing for food safety and
improvement of consumer rations, providing for the
cultivation of the required amount of food products;

wide introduction of market principles in the
purchase and sale of agricultural products,
development of quality control infrastructure, export
promotion, creation of a favorable agribusiness
environment and value chain, providing competitive,
high value-added agricultural and food production in
target international markets;

introduction of mechanisms to reduce state
participation and increase investment attractiveness in
the field, which provides for the modernization,
diversification and support of sustainable growth of
the agricultural and food sectors, increasing the inflow
of private investment capital;

improvement of the system of rational use of
natural resources and environmental protection,
providing for the rational use of land and water
resources, forest resources;

development of modern management systems in
agriculture, providing for the restructuring and further
development of public administration;

increase the efficiency of public spending and
gradual redistribution through the development of
sectoral programs aimed at increasing labor
productivity on farms, improving product quality,
creating high added value;

development of a system of science, education,
information and consulting services in agriculture,
providing for the use of effective forms of knowledge
and information dissemination integrated with the
production of research, education and consulting
services;

implementation of rural development programs
aimed at promoting balanced and sustainable
development of rural areas;
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creation of a transparent system of network
statistics, which provides for the introduction of
reliable methods of collection, analysis and
dissemination of statistical data through the
widespread introduction of modern information
technologies [2].

At the same time, in order to ensure that the
population living mainly in rural areas are engaged in
entrepreneurial activities and have a stable source of
income, the President of the Republic of Uzbekistan
adopted Resolution No. PP-3777 of June 7, 2018. In
2019, more than $ 700 million was directed to support
business initiatives on preferential terms through
commercial banks [1]. It should be noted that in
today's pandemic, support for agriculture is more
important than ever. To this end, in recent months,
"On urgent measures to improve the efficient use of
water resources and land reclamation in Jizzakh and
Syrdarya regions" [3], "On measures to support the
fishing industry and increase its efficiency” [4 ], "On
measures to implement the project” Modernization of
Agriculture of the Republic of Uzbekistan "with the

participation of the International Bank for
Reconstruction and  Development and the
International  Development  Association”  [5],

"Accelerated development of the food industry and
full supply of quality food products™ On measures to
ensure the provision of "Uz.Res. Resolutions of the
President of the Republic of Uzbekistan [6] and "On
measures to further develop silkworm breeding and
karakul farming in the Republic of Uzbekistan"
Uz.Res. The adoption of the Presidential Decree [7]
alone clearly shows how much priority is given to the
rapid development of agriculture. Agriculture plays a
special role in ensuring sustainable growth in our
economy. In order to modernize the industry, projects
worth $ 1.2 billion are being implemented at the
expense of international financial institutions.

In particular, the World Bank has attracted $ 500
million to establish modern agro-service centers in
each region.The state pays special attention to the
creation of clusters as a more competitive form of
production and business organization, which will
facilitate the export of agricultural products to foreign
markets. In particular, the number of cotton-textile
clusters increased from 15 in 2018 to 73 in 2019. In
2019, clusters accounted for 1.8 million tons of raw
cotton grown in the country, or 66% of the total
harvest.

Among the positive effects of clusters are
productivity growth, job creation, export growth, cost
savings, and more. For example, by the Resolution of
the President of the Republic of Uzbekistan dated
September 15, 2017 No PP-3279 "On measures to
establish a modern cotton and textile cluster in Syr
Darya region” [8] Initially, 18,000 hectares of land
were allocated, of which 3.4% of the allocated land
area is 60 and above, 15% is 51-60 points, 63.2% is
41-50 points, 18.3% is 40 and had a lower score

quality. To date, due to the organization of agricultural
production on the basis of modern approaches and
methods, in a short period of time the yield of cotton
has increased from 17.2 t / ha to 30.2 t / ha, and the
yield of grain - from 225t / ha. 61.5 ts / ha. In
addition, 2,622 citizens were provided with permanent
jobs and stable wages. To date, JV LLC "BEK
KLUSTER" has implemented 10 major projects in the
field of industry and agriculture worth 380 billion
soums and 572 thousand US dollars, and in the near
future plans to launch two more large projects worth
142 billion soums.

It is gratifying that today, at a time when the
economy is paying close attention to the use of digital
technologies in industries and sectors, the cluster has
allocated $ 790,000 for the implementation of projects
on digitization of agricultural production, which in
practice has achieved significant economic benefits
[11].

It is planned to implement 96 projects in the
country within the framework of agricultural clusters
on the organization of processing, storage and drying
of products with a capacity of 430,000 tons. Also,
projects have been developed to create intensive
orchards on 6,000 hectares and vineyards on about
8,000 hectares. During the current year, 410 min. It is
planned to export cluster products worth $ 1 billion. It
should be noted that in 2019, clusters created 11,000
new jobs across the country.

Based on the study of world experience, we can
include the following among the factors that have a
great positive impact on the development of
agriculture:

Price incentives. The world’s best practices
show that agricultural producers are vulnerable to
price incentives. Therefore, setting the "right" prices
for agricultural products is one of the important
factors in ensuring agricultural growth.

Establishing integrated chains of value creation.
Food markets are increasingly being transformed into
advanced integrated value chains such as
supermarkets. They bring together farmers,
processors, retailers, and consumers to share valuable
information, provide funding when needed, define and
enforce sanitary and phytosanitary standards,
encourage risk sharing, and fund research and
innovation. allows Cooperation with support sectors
such as financial services, telecommunications,
transport and energy will also be facilitated.
Significant increase in volume efficiency and quality
of products delivered to the consumer is achieved. On
the other hand, while supermarkets are leading to the
loss of traditional retail stores and the loss of many
jobs, process participants are equally interested in
lower prices.

Appropriate technology selection. The future
development of agriculture due to limited land
resources depends on the efficiency of use of these
resources. Technology plays a big role in this. There
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are labor-saving, land and water-saving, risk- to take serious measures to mitigate the negative
reducing, product-friendly and environmentally impact of the pandemic on food supply systems.
friendly technologies. In the context of limited According to the World Bank, this year the risk of
financial resources, the priority in choosing food shortages in the world is very high due to the
technologies depends on the relative cost of inability of agricultural producers in the world to carry

production resources.

The COVID-19 pandemic poses a serious threat
not only to human life, but also to its sources of
livelihood.

In some countries, the spread of the pandemic
has slowed and the number of infections has been
declining, while in others, the rapid spread of COVID-
19 has continued and the number of infections has
started to increase again. in a word, the pandemic
remains a global problem that requires a global
response.

Unless emergency measures are taken, it is
natural that we will face a food security problem of a
global nature that can have long-term consequences
for millions of children and adults.

This is mainly due to food shortages — declining
incomes, declining remittances, and, in some cases,
rising food prices. In countries where food security is
at stake, the food crisis is now a major threat, along
with food shortages.

We are facing a COVID-19 pandemic at a time
when the number of people suffering from hunger or
malnutrition in the world continues to grow.
According to the latest UN data, the number of people
suffering from hunger in the world as a result of the
economic downturn caused by the pandemic in 2020
could reach at least 83 million, and most likely even
132 million. According to the latest UN estimates,
nearly 690 million people will suffer from hunger in
2019, up from 10 million in 2018, up from 60 million
five years ago. In addition, as a result of high food
prices and limited financial resources, billions of
people on the planet do not have access to nutritious
and healthy food.

According to a UN report, by the end of 2020,
the number of people suffering from chronic hunger
as a result of the COVID-19 pandemic could increase
to 132 million. Meanwhile, the Global Report on Food
Crisis notes that by the end of 2019, 135 million
people living in 55 countries and regions around the
world were living in conditions of acute food
shortages. In addition, in 2019, 75 million children in
the world will lag behind in growth, while 17 million
children will suffer from fatigue and anemia due to
malnutrition, according to international experts.

According to the World Bank, the economic
consequences of the pandemic could put nearly 100
million people at risk of poverty. The steady rise in
unemployment, the loss of sources of income and
rising food prices threaten the uninterrupted supply of
food to consumers, both in developed and developing
countries, and pose serious risks to food security. In
addition, as the pandemic causes a deep recession in
national economies, countries around the world need

out crop production at the required level. should be
one.

Experts from the International Food
Organization (FAOQ) identify three factors that cause
people to fall into the trap of starvation COVID-19:

* Declining employment and declining incomes
mean a reduction in the amount of food that citizens
can spend on food. The decline in remittances from
migrants also exacerbates the problem. At the same
time, the escalation of political, racial, economic,
ethnic tensions between the countries of the world is
leading to rising food prices and shortages.

* Various mandatory barriers and interruptions
caused by the pandemic and health-related pandemic
interventions also have serious consequences for food
production and food supply.

* A sharp decline in government revenues makes
it difficult to fund social protection measures of
various characteristics and means that the state is
unable to meet growing needs.

As a result of consistent measures taken in our
country to eliminate the negative effects of the
pandemic, we have every right to say that the impact
of the pandemic on agriculture has not been
catastrophic. Preliminary data from the State Statistics
Committee of the Republic of Uzbekistan show that in
the first half of 2020, the economy continued to grow,
albeit slightly. Gross domestic product (GDP)
amounted to 255.3 trillion. soums and increased by
0.2%, while in the same period last year there was an
increase of 6%. The increase in the gross value added
of the sectors was 0.3%. For comparison, we can say
that neighboring countries in the vicinity are
experiencing a recession. GDP in Kazakhstan
decreased by 1.8% in the first half of the year, and in
Kyrgyzstan - by 5.3%. According to the Central Bank
of Russia, the annual GDP decline in the country will
be 9.5-10%. Although the Chinese economy grew by
3.2% in the second quarter, the country’s economy
contracted by 1.6% in the first half.

Although the dynamics in most sectors of the
economy slowed down compared to the same period
last year, growth continues. The services sector grew
by 2.6%, construction by 7.3% and consumer goods
production by 1.2%. Industrial production decreased
by 1.9%, mainly due to a 20.1% decline in the mining
industry. At the same time, the processing industry,
which accounts for 81% of all industrial production,
grew by 2.2%.

The government has taken all necessary
measures to ensure the success of the spring field
work, the unimpeded delivery of the new crop of fruits
and vegetables to consumers, and the relatively free
movement of industrial workers to carry out
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production tasks. In addition, the government has
taken large-scale measures to significantly increase
food production, strengthen the country’s food
security, and increase exports in the face of
disruptions in the world’s food supply chains.
Therefore, in agriculture, by contrast, growth in the
same period last year was 2.4%, while in the first half
of this year, growth in the sector accelerated to 2.7%.
The fastest growth was observed in the fishing sector
- the growth rate compared to the same period last year

producers of the country exported agricultural
products worth $ 498.7 million.

However, we are far from believing that the
pandemic in Uzbekistan has not affected agriculture.
The introduction of quarantine restrictions on public
catering establishments and the severe testing of the
tourism industry have had a significant impact on the
decline in demand for agricultural products and the
incomes of producers and suppliers [10].

was 16.7%. In January-July 2020, agricultural
Table 1. The structure of agricultural production (%)

Category of farms \ 2017 | 2018 | 2019
Total
Husbandry farm 29,3 26,0 26,9
Farming 68,4 71,2 70,1
Organizations engaged in agricultural activities 2,3 2,8 3,0
Crop Production
Husbandary farm 49,2 45,3 48,7
Farming 49,1 52,2 48,4
Organizations engaged in agricultural activities 1.7 2,5 2,9
Livestock
Husbandary farm 3,7 4,6 5,0
Farming 93,1 92,3 91,9
Organizations engaged in agricultural activities 3,2 3,1 3,1

Resourse: https://review.uz/ru/post/strategicheskie-prioritet-selskogo-xozyaystva

Table 2. Cotton-textile clusters established in the regions of Uzbekistan (2018)

# Region Cluster core Land area (ha.)
1. | Republic of | “Amudaryotex” LC 7000
Karakalpakstan
2. | Andijan “Vodiy Sanoat Faxri” LC, “Marhamattekstil” LC, “Al’yorteks” 41690
LC, “Best Textile International”, “Sohib Omad Barakasi” LC
3. | Bukhara “Merganteks” LC, “Parvoz Humo Ravnaq Trans” LC, “Qorako'l 25 000
Kumush Kalava” LC, “Bahor Chance Textile” LC, “Peshkuteks”
LC, “Buxoro Zarhal Teks” LC
4. | Jizzakh “Jizzax Industrial To'qima” LC 5000
5. | Kashkadarya “Bunyodkor” LC, “Oq saroy textile” LC, “Shaxrisabz Tekstil” 31700
LC, MYX “Sulton Teks Group” LC
6. | Namangan “Toshbuloq Teks” LC, “Namangan To’qimachi” LC, 45468
“Namimpekstekstil” LC, “Namangan Momiq Sochiqlari” LC,
“Uztex Uchkurgan” LC, “Uchkurgan Textile” LC
7. | Samarkand “Baht Invest Hamkor Tex” LC, “Daka Tex” LC, “Marokand Sifat 26 300
tekstil” LC, “Amin invest international” LC, “Artek
International” LC
Syr Darya “BEK KLUSTER” LC 23896
Surkhandarya “Nortex Style” LC, “Chinoz Textile” LC, “Billur Teks” LC, 33920
“Surhonteks” LC, “Surxon Sifat Tekstil” LC
10. | Tashkent “Maxim Gold Tex” LC, “Ko’kcha tekstil” LC, “Agro Teks 37320
Alliance” LC, “Textile Technologies Group” LC
11. | Fergana “Baxodir Log'on Tekstil” LC, “Fergana Oseana” LC, “Bulut 29810
Textile” LC, “Expo Kollor Prin Teks” LC, “Global Textile
Solutions” LC, “Fergana Global Textile” LC
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12. | Khorezm “Xorazm Tex” LC, “Shovot Tekstil” LC, “Kobotex” LC | 25505
Total land area 3332609

Resourse: Based on the data of the Ministry of Agriculture of the Republic of Uzbekistan.

Conclusion and recommendation.

Based on the long-term prospects for the
development of the agricultural sector, the risks posed
by the pandemic and the study of world experience, it
is advisable to implement the following measures
aimed at its development:

- Establishment of cooperative relations between
small agricultural producers and large agricultural
processing enterprises, trade and intermediary
organizations on the basis of such systems as "one
village - one product” or "one neighborhood - one
product”, market and the development and
implementation of regional production programs to
expand the production of export-oriented products.

- to take into account the advantages and risks of
specialization in the production of a particular type of
agricultural products, to make proposals to remove
barriers to effective specialization.

- Development and distribution, production and
distribution of free manuals, brochures and other
manuals on the technology of cultivation of fruits and
vegetables and other high value-added crops on the
basis of the principle of "one village - one product”,
their processing together with large enterprises to
consider the organization on a scientific basis as a
priority.

- Recommend that commercial banks provide
microcredits for farmers and private households
without a legal entity to grow and expand fruits and
vegetables and other liquid and export-oriented crops
at a rate not higher than the refinancing rate of the
Central Bank of the Republic of Uzbekistan .

- as well as the allocation of additional land plots
to farmers and unemployed people for the cultivation
and expansion of fruit and vegetable and other
consumer and export-oriented crops and their
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Introduction English essays. The aim of the study is to find answers

Learning grammar is one of the biggest to the following questions by analysing the
challenges for ESL learners. This is because, due to morphological errors in the written papers of EFL
the influence of the learner's mother tongue, mistakes students. To what extent do the learners of EFL
are made when it comes to the grammatical rules of understand their subject in such a way that they can
the language being learned. This is especially overcome the mistakes they make? How much
common in the written language of a foreign language attention should be paid to the language skills of EFL
learner. That is, when it comes to expressing thoughts students?
or a certain meaning in the written language, Therefore, this study analyses EFL students’
grammatical weaknesses show up. One of these errors mistakes in using compound morphemes in writing,
concerns morphology. especially inflectional morphemes, and suggests ways

Therefore, this study investigates different types to eliminate them. This is because most students
of errors that English-as-a-foreign-language learners commit certain errors because they usually focus on
in Uzbekistan (EFL) commit in their academic generating ideas. In this study, the materials of the
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“IELTS Mock Test” conducted at the Opus Study
Centre in the Uzbek city of Fergana were selected for
analysis. Some writing materials were happily
accepted by the director of the centre. Thus, the
students’ results from EFL were used to study their
morpheme errors. The result shows that in the written
language of EFL learners, there is a tendency to
generalise one grammatical rule to another. In other
words, learners were confused in converting the rules
because English has different patterns than Uzbek
morphology. At the same time, they are not able to
distinguish morpheme errors from the grammatical
peculiarities of learning a foreign language (English)
and the peculiarities of the mother tongue (Uzbek).
One of the most important points is that some students
do not have sufficient knowledge of English
morphology.

2. Literature review

Writing is a complex task that requires EFL
learners to be able to perform different actions
simultaneously (Flynn and Stainthorp, 2006). Writing
involves many different elements such as vocabulary,
spelling, grammar, etc., which is challenging for EFL
learners. This is because it involves more than putting
words and sentences together. By default, writing
should convey a certain message or content. It needs
to include many different elements such as
vocabulary, spelling, grammar, etc. Cam and Tran
(2017) attribute the main reason for writing errors to a
lack of grammatical knowledge. In this sense, the
practise of writing is a difficult process for foreign
language learners. Thus, there are many aspects that
EFL students need to master in order to avoid essay
writing mistakes. Even after many years of study,
foreign language learners have difficulty with
linguistic rules that are fundamentally different from
those of their mother tongue. The reason is that the
student has done something wrong in the course of
frequent foreign language learning. Duray (et al.,
1982) distinguishes errors according to their cause:
firstly, performance errors due to factors such as
fatigue and inattention, and secondly, ability errors
due to lack of knowledge of a particular language.
Performance errors are classified as errors. The above
definition states that an error is "the student's mistake
at that stage and can be corrected. An error, on the
other hand, is a linguistic mistake made by the pupil
that cannot be corrected. The points of error that the
student has incorporated into an utterance or sentence
should be identified. Furthermore, some explain that
errors can be self-correcting, but errors are
systematically deviant (Gas and Selinker, 2001;
Abushihab 2014). In other words, errors cannot be
separated from the language learning process. During
the learning process, the student makes some mistakes
in the spoken sentences, the teacher corrects them, and
the student memorises them. Even if the students
make mistakes the next time, they will make fewer

mistakes and they already know the correct ones.
When this is the case, students are usually able to
recognise the mistakes they have made and reproduce
the correct ones.

Therefore, EFL students often make spelling
mistakes related to morphology and many other
aspects of language. Although it is human nature to
make mistakes, these errors can be persistent due to
factors such as lack of concentration in the foreign
language classroom, lack of work on the errors or lack
of use of effective language teaching methods by the
teacher. As a result, these problems become apparent
when analysing written utterances. For example,
many EFL learners have problems choosing the
correct word forms. The presence of morphological
errors indicates that EFL learners do not fully
understand the meaning and function of morphemes
and morphological norms. To write well, morphology
must be considered as one of several aspects of
language (Bauer 2007). This is because language is a
human communication system consisting of structure
and order, from morpheme to speech (Richards and
Schmidt, 2002).

Based on the above description, it can be defined
that it is possible to divide error types into categories:
Omission is the absence of an element that must occur
in a well-formed utterance, for instance, “John has
two apple” (correction: John has two apples).
Addition, on the other hand, is indicated by the
presence of “unwanted” items in sentences. This item
does not appear in well-formed utterances, such as, “7
wil/ coming” (correction: | will come). Mis-formation
is the use of wrong forms of certain morphemes or
structures, such as “Kate runned” (correction: Kate
ran). Mis-ordering is indicated by the incorrect
placement of certain morphemes, for instance, “Peter
Went yesterday to his grandma’s house” (correction:
Peter went to his grandmother’s house, yesterday).

Morphological Errors

In linguistics, morphology is the study of words,
their formation, and their relationships to other words
of the same language. In other words, morphology is
the study of the smallest meaningful units and how
they are formed into words. According to Aronoff and
Fudeman (2011), morphology refers to the mental
systems involved in word formation, or the branch of
linguistics that deals with words, their internal
structure, and formation. This idea was developed by
Carstairs-McCarthy (2002). Morphology describes
the area of grammar that deals with the structure of
words, including the morphemes that make up words.
Morphology deals with word formation, where words
can be formed from the smallest units in the correct
form, usually called morphemes.

There are different ways words are formed in
English. The most obvious way is to add something to
the beginning or end of the word. For example, you
can add “—ed” to the end of a word to indicate a past
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action (“play” becomes “play + ed=played”). Another
example is the word “unbelievable”.

The first two characters “un-" have meaning
independently, just as the first character “u-" alone
has no meaning. The morpheme “un-" means “not”
or expresses a negative or opposite force in adjectives
and their derived adverbs and nouns. The word “-
believe- " is a free morpheme. In other words, a pause
can be meaningful and stand alone as a word. The last
part of the word can mean able, susceptible, suitable,
prone, or given. “-able” is also a free morpheme
because it can stand alone. Therefore, “unbelievable”
has three morphemes: “un-believe-able . It should be
noted that when the last part -able is added the letter -
e disappeared from the part of -believe. However,
there are other ways to form words. B. By changing
the root form of the word. For example, “drink”
becomes “drank” in the past tense, and “woman”
becomes “women” in the plural. Some words have
only one morpheme and cannot be broken down into
smaller meaningful subparts.

A morpheme is sometimes a single syllable, but
other times a morpheme may have several syllables.
Aronoff and Fudeman (2011) state that a morpheme
may consist of a word, such as “apple”, or a
meaningful piece of a word, such as the “-ed” of
“played”, that cannot be divided into smaller
meaningful parts. Since morphology deals with the
formation and modification of words, it determines
how words are composed into phrases and sentences.
In morphology, a meaningful unit is called a

morpheme. A morpheme can be represented by one or
two sounds or syllables. English morphology can be
divided into free and bound morphemes. In
morphology, morphemes are divided into two types
known as free morphemes and combinatory
morphemes. A morpheme that can stand on its own is
known as a free morpheme and a morpheme that
cannot stand on its own is known as a bound
morpheme. A bound morpheme must be connected to
another unit (affix) prefix, suffix, and infix. Affixes are
also classified according to whether they are before or
after the base form. An affix that precedes a base form
is called a "prefix". Anything in the middle of the base
form is called an infix. And everything that comes
after the base form is called a "suffix". English
morphemes can be divided into two categories:
derived morphemes and inflectional morphemes.
They have different functions. Derived morphemes
create new words from the root and can significantly
change its meaning, while inflectional morphemes
fulfil grammatical functions and create new forms of
the same word but with the same meaning. However,
there are very few true infixes in English. For
example, the suffix -er is a derivative suffix that turns
a verb into a noun. “Punch” (v) + -er = puncher (n).
Inflectional morphemes are added to create new forms
of the same part of speech to indicate grammatical
characteristics. For example, adding “—s” to noun-
based words: “apples” (s) + -s = apples(n). In table 1,
there are several examples of inflectional morphemes.

Table 1.
English Inflectional Morphemes Added to Examples
-5 plural Nouns She has got two guitars.
-’s  possessive Nouns Zeynep’s hair is long.

-er CO[l'lpélI'Elli ve

-est superlative

-5 3rd person singular present tense Verbs
-ed pasttense Verbs
-ing progressive Verbs
-en past participle*® Verbs

Source: Husein Oz, Oct 2014.

Ramadhan (2015) classified errors for refractive
morphemes as plural forms of nouns -s omission of
morpheme, noun plural -s added morpheme, incorrect
formation of past tense of irregular verbs; omission of
possessive  morpheme, misuse of possessive
morpheme, omission of third person present tense.
Santoso (2017) also classified inflectional morpheme
errors as plural inflexion, singular inflexion and

Adjectives

Adjectives

Zeynep has longer hair than Derya.
Zeynep has the longest hair.

Zeynep plays the guitar.

She played the guitar at the party.
She is playing the guitar at the party

She has taken the guitar to the party.

present inflexion. Morphological errors concern word
affixes. This concerns both derived and inflected
affixes (Whitaker 2010).

Morphological errors of EFL learners mostly
manifest in the intermediate language. In relation to
English, the errors usually occur because the student's
first language (L1) EFL is impeded and he does not
fully understand the English system of inflectional
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morphemes. Some common morphological errors
include plural markers (-s), possessive markers (-s),
third singular markers (-s), past tense markers (—ed),
Progressive markers (—ing), perfect and participle
markers (—ed and -en), and comparative and
superlative adjective makers (—er and —est). Thus,
morphological errors made by students can lead to
changes in traits and hinder the reader's interpretation
of the essay. From the explanation above, errors in
inflectional morpheme can distinguish include:

1. Omission in plural nouns: —s/-es morpheme
as the absence of the —s plural suffix that must be
attached to singular noun: Andy has three apple
(correction: Andy has three apples);

2. Addition to plural nouns: —s/-es morpheme
which is indicated by the presence of —s morpheme to
singular noun: Can you give me a hamburgers?
(Correction: Can you give me a hamburger?). A
similar case also appears in double mark plurality by
adding the —s morpheme to irregular plural nouns:
Peoples are coming to Korea. (correction: People are
coming to Korea). The other case is
overgeneralization by adding the —s plural morpheme
to uncountable nouns: | have informations about Jeju
island. (correction: | have information about Jeju
island).

3. The wrong formation of the past form of
irregular verbs is the wrong use of the —ed past
morpheme by adding the —ed past suffix to the
irregular main verb. It also can be recognized as
overgeneralization: She catched a bird yesterday
(correction: She caught a bird yesterday).

4. Omission of the possessive —s morpheme
could be divided into two types of errors: a) in which
students omit the apostrophe: players uniforms
(correction: players’ uniforms); a player’s uniform
(correction: a player’s uniform) and b) in which
students omit the apostrophe and the —s morpheme:
my teacher book (correction: my teacher’s book).

5. Misuse of possessive —s morpheme by
adding the —,s morpheme: speaking’s club
(correction: speaking club).

6. Omission of the 3rd person-present tense
morpheme as the absence of —s morpheme that is

added to the 3rd person verb in the present simple
tense: Jane play tennis (correction: Jane plays tennis).

7. Omission of the morpheme —er in
comparative adjective: | am smart than you
(correction: | am smarter than you);

8. Omission of the morpheme —est in
superlative adjective: | am smart in the class
(correction: | am the smartest in the class);

9. Misformation of the morpheme —er in
comparative adjective: This shirt expensiver than
yours. (correction: This shirt is more expensive than
yours);

10. Misformation of the morpheme —est in
superlative adjective: 1 am the gooddest boy in my
class. (correction: | am the best boy in my class).

3. Method

In this study, several essays were collected from
students in an IELTS writing test conducted at the
above language centre to test their language
proficiency before the actual IELTS examination. The
purpose of the IELTS writing test was to check the
students' performance until the real IELTS exam in
order to give them feedback and corrections. The
essays helped to examine morphological errors. The
learners who wrote the essays were between 18 and 22
years old and are preparing for the IELTS academic
exam, which they will use to apply to universities
overseas. The learners had been studying English
since middle school (around the age of 12), but the
public school curriculum did not provide enough
lessons and time for this subject to improve their
English skills. So they attended IELTS courses at
various private English teaching centres. So their
language skills varied: from Pre-Intermediate to
Advanced. Therefore, the essays in this study were
evaluated morphologically, and the study focused
primarily on morphological errors to define the exact
boundaries of the study.

4. Morphological error types in writing tasks.

The number of morphological errors and their
types were attentively evaluated, and the errors were
classified into categories according to the frequency
of the occurrences which could be seen (Table 2).

Table 2.
No. 1 2 3
Type of Morphological Errors | Omission | Addition | Misformation

As Table 2 shows, learners committed three
types of morphological errors. The errors occurred in
all areas of morphology. The most noticeable type
with the highest frequency of errors is omission. Most
morphological errors were committed in omission,
followed by addition, with fewer errors committed in

addition in the writing materials. The fewest errors
committed by learners were errors of form.
According to the study, the test takers committed
morphological errors. Most of them were able to write
English essays, but still, there are enough errors in the
texts. Their errors are found at many different levels.
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In the observed materials, the learners repeatedly
made mistakes or errors. Many persistent errors have
become fossilised errors. In this study, errors are
categorised into different types: Omission (absence of
an element that must occur in a well-written form),
Addition (presence of an element that must not occur
in a well-written form) and Misformation (use of the
wrong morphological form). A description of each
type follows.

1) Omission

(Omission of morpheme —s /-es in countable
plural noun)

Omission errors are characterized by the
omission of elements that must appear in a well-
formed document. In this case, it has been found
several mistakes belong to forming plurals. In general,
to show a plurality of nouns in the English number
system is used —s and —es morphemes. There are two
ways of forming plurals.

First, regular plural nouns called overt
morphemes, by adding —s and —es. e.g., student-
students, story-stories.

Second, irregular plural nouns are called zero
morphemes, such as man-men, and child-children.
Here are the examples of the omission of morpheme —
s and —es occurring in plural form:

E.g.: made up a third of “viewer”

Thus, the error occurs in the form of using the
plural form of the noun. It seems, some learners
wanted to write “made up a third of viewers” in
English, but some others wrote, “made up a third of
viewer”. The word “viewer” must be written in the
plural form, “viewers”. The consideration is it refers
to the previous word “a third of” which gives the
plurality to the word “viewers” but one of the writings,
there was a put singular form “viewer”. They made an
error because the morpheme —s was omitted in the
word “viewer”, it should be ,,a third of viewers”.

The same condition is also found in other
students’ cases including:

E.g.: many “kind” of songs

Some of the writing materials have such
sentence: “in reasonable price” (here the student did
not use “a” article after “in”. That’s why “s” plural
marker should be added to the word of “price”.

Another example: for many “traveller”(The
word of “many” should provide morpheme “s” to the
word of “traveller”).

Omission of morpheme —s / —es in the third person
singular in the present tense.

Omission in inflectional morpheme —e and —es is also
found in verbs, especially in regular verbs to form a
simple present tense in the third person singular. It is
called subject-verb agreement where a singular
subject requires a singular verb, and a plural verb
requires a plural verb. In the present tense third person
singular (she/hefit) takes a singular verb that verb ends
in —s or —es. So, most learners being investigated in
this research omitted —s/-es for the third-person

singular verb form in the present tense. Fewer students
omitted the errors of this form.
For instance, “It “show” that”

Or, “continuous usage of laptops or other
electronic equipments “create” high risk of health
issues”.

The use subject third singular person (she/he/it)
in simple present tense must be followed by singular
verb. So, the English learners committed errors
because they omitted the morpheme —s or — es in
singular verbs. Here are the reconstructions:

1. E.g.: Itshows that

2. E.g.: continuous usage of laptops or other

electronic equipment create high risk of
health issues

Omission of morpheme —s in possessive

The possessive form is used to show a
relationship of belonging between one thing and
another. To form the possessive, add apostrophe + s to
the noun. The possessive of singular nouns is formed
by adding an apostrophe and —s, and the possessive of
plural nouns is formed by adding only an apostrophe,
and by adding both an apostrophe and —s when it ends
in a letter other than s. Here some examples again:

1. rapid increase in senior citizens numbers may
put government into a trouble. ..

2. important role in youngsters life...

2) Addition

Addition of morpheme —s/—es in singular noun

As the opposite of omission, addition is
characterized by the presence of an item that must not
appear in well-formed writing. In this case, there are
also several errors committed by the EFL students.
There are some errors committed by them in forming
singular noun forms. A singular noun is a noun that
refers to one person, one place, one thing, or one idea.
Singular nouns do not need to be attached to the
morpheme —s/-es. Here are the examples of errors of
addition morpheme —s/—es in singular form:

1. E.g.: to use public transports...

2. E.g.: | agree this views

In the examples above, the students added the
morpheme —s at the end of the singular noun
(transports, views). In this case, the morpheme —s
should be omitted at the end of the singular noun
(transport, view). Because in the first sentence
meaning of the context demands singularity and the
pronoun “this” demands the singular form of a noun
after itself (e.g., 2). Here are the reconstructions:

E.g. 1: to use public transport...

E.Q. 2: Tagree this view...

Addition of morpheme -s/ —es in non-third
person singular in the simple present tense

Error in addition to inflectional morpheme —e /-
es is also found in verbs. In this case, some students
add the morpheme —s/-es in infinitive verbs after the
plural subject in the simple present tense. A singular
subject requires a singular verb, and a plural verb
requires a plural verb.
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Addition plurality -s in the exceptional plural
forms (see the samples below)

e communicating peoples

e who do different researches

Addition of morpheme —ing in Infinitive Verb

In this term, the error is related to the additional
suffix —ing in a verb. In this case, the students use the
verb +suffix -ing (the present continuous) in the
present simple tense.

E.g.: do not speaking

You may also see the morphemic error in the
usage of (verb + suffix + ing) after to “to speaking”.
The correct form of the verb should be an infinitive
verb or main verb “speak”. The reconstruction is: “do
not speak...”.

3) Mis-formation

Mis-formation of morpheme —en in the present
simple tense

Mis-formation error occurs when the students
chose the wrong form of a morpheme. In this case, the
students commit some errors in choosing tenses. The
students tend to choose present tense instead of past
tense or past participle, especially irregular verbs: “It
shown that (correction: It shows that)”. Here, the
errors occurred in the form of using a past participle
verb. So, you may count those sentences as an error.
Thus, the students commit some errors in choosing
tenses. The EFL students tend to choose present
participle instead of simple present tense or past tense.
The students were confused about constructing
sentences consisting of tenses. It happened because
they did not find an equivalent tense or morphological
feature in the Uzbek language.

5. Findings

The following three main points emerged from
the above discussions:

1. The student EFL made a morphological error,
especially in the use of inflectional morphemes.
Students generally made three types of morphological
errors: omission, addition, and malformation.

2. The student from EFL made a morphological
error in using the morphemes -s/-es with plural nouns.
Learners made many errors in forming plural nouns.
The learners made mistakes because they did not
really know the correct form.

3. Interference with the native language is one of
the most basic mistakes that the learners made. It
interferes with the English language in a way that
greatly affects language production. For example,
students often forgot the rules of inflectional
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morphology and formed crooked sentences. They may
be familiar with grammar, but this knowledge does not
occur to them when writing. In addition, lack of
language skills, lack of pedagogical measures, and
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the main causes of learners' fossilized errors.

6. Conclusion
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Introduction

Table 1. Article’s profile

Theme Reflections on ambition and human life in the story of Kazuo Ishiguro

The aim of this work is to analyze the story and determine the author's message in it. It is to

Purpose  of investigate what aspects or views the readers have about the content of the story. Thus, it is about

the study the analysis of literary texts and the influence of literature on esthetic life.
The qualitative method was used in the research work. The reason is the aesthetic interpretation of
the literary text - the story and the comments about its vitality. That is, this study did not use a
Method and - . o .
results questionnaire or quantitative data analysis.

The results are that success conundrums are common to people globally. A person can lose his life
and neglect his family because of his ambitions

Main source | “Nocturnes: Five Stories of Music and Nightfall” of Ishiguro, the story of “Malvern Hills”.
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Nowadays we are experiencing globalization.
Among other things, we see people struggling in their
careers for fame and/or fortune. In this case, the
devotion to the professional activity takes place and
completely pulls a person into its trap. As a result, a
person involuntarily distances himself from his
family. Therefore, I would like to share my thoughts
on this subject by analyzing a passage from the work
of Kazuo Ishiguro. The aim of this work is to analyze
the story and determine the author's message in it. It is
to investigate what aspects or views the readers have
about the content of the story (Malvern Hills). Thus, it
is about the analysis of literary texts and the influence
of literature on esthetic life. The qualitative method
was used in the research work. The reason is the
aesthetic interpretation of the literary text - the story
and the comments about its vitality. That is, this study
did not use a questionnaire or quantitative data
analysis. The results are that success conundrums are
common to people globally. A person can lose his life
and neglect his family because of his ambitions

2. A brief overview of Kazuo Ishiguro and his
stories

In the stories of Kazuo Ishiguro, I could see a
clear picture of it. That is, in this book Nocturnes: Five
Stories about Music and the Night, the author explores
the mystery of how musicians succeed in the music
world — how they can live happily ever after. It can be
said that the art of creating characters in his stories is
given at a high level.

One of the most interesting points in the stories
is that the challenges a musician faces at different
stages of his career are brilliantly portrayed. The
description of the "rise or fall in the business world"
situation is particularly interesting. Moreover, in this
way, the musician is confronted with a fierce struggle
between three things (music, life, and love) in
different career situations - very skillfully portrayed.
One of the highlights is the stories - little tales from
the lives of humble people. These people are humble,
but their accomplishments are high.

One of the strange things about the stories is that
the trinity of time, music, and love also to reflect
emotional details and tender human relationships.
Ishiguro's works are full of wonder. These stories
should be enough for those who want to imagine the
world of musicians.

I mean, career, love, and marriage are portrayed
in various examples of musicians and couples. From
some or complete estrangement from marriage to a
close union that leads to true happiness in life, these
stories offer unique meanings to the reader. Ishiguro’s
stories have their own vocabulary. So, welcome to the
world of esthetic literature!

3. The story of "Malvern Hills" and related
reflections.

The name of the story | will mainly tell in this
essay is "Malvern Hills." The story - told in the second
person, in simple language - is wonderful. The story is
set in the Malvern Hills. The main character was a
young, aspiring singer. He believes strongly in his
talent. He writes and sings, too. So, the young guitarist
in “Malvern Hills” is also a songwriter. He fights
against superficial and unrealistic dreams or visions.

So, in the story, the young singer meets a couple
who serve guests in a café. And the café has come here
because it belongs to the musician’s sister. The
musician used to play guitar here. Talking to the
couple, the young musician advises them on which
hotel they should spend their vacation in. The couple
gets into a heated argument, which seems to be the
reason for the divorce. However, they behaved like
little children. The musician believes that the two are
incompatible lovers. So, the musician talks to the
woman while talking to the couple. The woman says,
"Asitis, life will bring enough disappointments [...] if
you have dreams like this on top of it" [...]. The
woman's key message was that music is like a dream
- a dream in which two incompatible elements are
mixed. These two elements are 1) beauty and purity of
voice; 2) desperation is the key to success.

So, in the pursuit of success, a person can take
several insults or destroy his personality. How does a
person destroy his personality? Someone can wear
ridiculous clothes. Sometimes one has to put up with
an "unpleasant” spouse. Sometimes the opposite
happens: a person leaves a happy marriage. In this
case, he is sequestered for hours in small soundproof
rooms as a musician and devotee. This requires a long
time to practice their instruments. The author uses the
phrase "you know" in the background of this narrative,
which can refer to many meanings. One of these
meanings can be as follows. An in-depth study of
original creations and contradictory relationships is
not very helpful. However, it is more useful to avoid
the simplistic image of the musician who falls into a
cliché. Ishiguro, then, seems to have focused on
avoiding contradictory narratives rather than
addressing them directly through a "you know"
manner or tone.

| also want to address the image of the couple in
the story. The couple was professional Swiss
musicians who were a bit weird. Ishiguro uses dialog
to describe life in European cities. The dialogs are
interesting, though not unique. The young musician
thought they were German. The man's name is Tilo,
and the woman's name is Sonja. Judging by the image
of the dialog, the husband is a person who praises
everything. That is, as positive as possible.

A woman is a complainer, she can get angry
quickly. They had a son. But because of the so-called
"peripatetic life", the poor boy did not enjoy enough
parental love. Now | said above that the musician had
spoken to this couple.
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The couple had more or less heard him playing
the guitar while they were having a moody argument
and turned to the musician. As said, the husband loves
praise, he praised the musician and encouraged him.
The wife did not encourage him in music. As
mentioned before, the musician gave her "life advice"
to the young man. In other words, Sonja warned him
about possible future disappointments. This warning
took place when they saw each other for the second
time. That is, the couple met the musician again in the
mood of a quarrel. For the young musician was one of
the promising young people. The woman noticed it.
Sonja wanted to tell the young man that his family
indulged in the ambition that followed the music, and
that this led to unhappiness in his family.

As I mentioned earlier, the café where the young
musician came from belonged to his sister. The young
man helped out there and tried to write a song.
Ishiguro shows us the following picture using the
example of a young man and a couple. A musical
career has its own arrogance. For a reasonable person,
this is a bitter truth. He befriended the musical couple
and listened to them talk. It is as if, through this
silence, Ishiguro is telling us about the inner problems
a person has after a career. Or, through the silence, he
wanted to give us advice on self-control.

Although the text of the story seems simple, it
contains many remarkable images. Coming back to
the musician, he indeed seems to be a selfish guy who
dreams of fame. Why did he go to Malvern? Why did
he leave? Finally, he had gone to Malvern to prepare
for London. Her sister, who runs a busy café in
“Malvern Hill”, has become a "refuge" for her.

As | mentioned above, was not this guy supposed
to be helping with coffee? What was he doing? He
played guitar, wrote music, and met and befriended a
tourist couple. And why? Because he prefers to give
priority to his compositions! But he had to work for
his hands. Why are a couple and a young man told
together here? Because, as said, he and his wife heard
the young man “singing a little” and the husband
praised him (the musician, narrator, musician). Praise
exalts a person. When a person is praised, he flies, he
feels satisfied in his work, and he strives to grow.

So, the author Ishiguro loves artists. However,
against the background of this story, the author shows
that musicians and artists are very selfish. The dialogs
and images of this couple’s situation embody the
repressed drama. Because the couple had a long
musical career. As | said before, this musical career
did not bring happiness to the family.

4. About a wonderful aspect of this story

Another aspect of this story is that the musician
is also the narrator of the couple's story. Ishiguro tells
of this man who was a songwriter. The path of this
young man can be understood as a “journey to
success.” For he encountered many minds. Therefore,
the background of events in Malvern Hills embodies

love, serenity, warmth, musical inspiration, affection,
and belonging, especially nostalgia. It is also amazing
that the story of the experiences of this young
musician shows feelings of discipline and loneliness.
Also interesting is this man's encounter with Maggie
and Geoff. Why is this interesting? Because this
couple does not like the man's music. Was the
musician in their cafe! However, this couple has a
different attitude towards music than the man. That is,
they see the musician as having an “unacceptable
career” in real life. Instead, it seems that they want the
young man to work hard in their cafe. The young
man's attempts to love music appeared to them as
“laziness” and “inactivity.”

The narration of the places where the young man
plays music reflects that the young man wants to share
his music with them, as he did when he was a child. |
wish they would listen to the music and support him
as he sings. But the young man is faced with the
opposite reaction. In one of the strangest passages, he
has tried to write loud songs for Geoff’s ears. But
instead of appreciating his music, the family preferred
to watch a movie. This may have been their way of
expressing that they should value family time more.
One of the interesting points is that the musical
composition in the background of this episode can be
compared to working in the café - in terms of
usefulness. So, even though the young man was faced
with these objections, he held on to his musical dream.
This is also a very interesting fact. Because, as already
mentioned, he was motivated by two professional
Swiss musicians?!

Eventually, the Swiss musician found out that the
couple was making music while on tour in Europe.
The Swiss couple liked the man's guitar playing.
According to the author, they looked at the young man
with love and joy, delight, and happiness, as if they
were looking at a baby. The Swiss woman gave him
life advice, but their general attitude was very
positive. They praised the young man's talent with
their smiles and applause. The guy flew into the sky
as if. Although they explained to the young man that
a professional music career does not depend on
material wealth, but on his belief in music. So, the
Swiss couple liked the young man more. With their
encouragement, the young man began to find the
strength to overcome other negativities.

5. Discussion.

One of the interesting points | must raise here is
why the woman advised the young man | briefly
mentioned some aspects above. The man (Tilo) was
prone to praise, was not he? Therefore, we gave the
young man an ideal perspective so that he could start
a group in London and succeed! However, the answer
to the question is that the woman's advice is essential
that "success" in real life sometimes requires
disappointment. The woman's point is that if this
young man learns from his negative experiences and
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is encouraged by his positive experiences, he can
achieve his dreams even in times of despair and
difficulty

| said earlier that this Swiss couple did not seem
to fit the musician. In what way were they not
suitable? They were just different in terms of marriage
and marriage. But in music, they were very
compatible. Because even if they quarreled and
bickered as a family, they showed mutual tolerance in
disagreements. So, Sonja and Tilo are very compatible
in music. They also tolerate disagreements in
marriage, despite having different points of view. Tilo
is an ideal and bright personality compared to Sonja.

6. One of the central points

While commenting on this story, 1 would like to
share another wonderful observation about the Swiss
couple. Because it is one of the central points of the
selected store.

According to some commentators, in the music
of the hill called Elgar, the country was seen in the
imagination of wonderful landscapes that exceed
Tilo’s imagination. In contrast to this view of the man
(Tilo), the woman (Sonja) imagines the real hills as a
simple garden. Therefore, Sonja considers the actual
hills to be a public park that cannot be compared to the
“magnificent and mysterious” Elgar hills. This serves
to distance Tilo from Sonja.

Sonja’s character is such that, according to some
analysts, she learned to be brave and critical from a
woman named Mrs. Fraser. At the same time, it can
be said that tolerance of other points of view in
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Introduction is the key to the formation of the country's strategic

Currently, data is in digital form, more and more competitiveness.
often become the main factor in production, for In  recent years, work on the wide
example, in digital platforms. Thanks to them, it is implementation of digital technologies in the social
possible to reduce the organizational and contractual, sphere has also set priority tasks to use electronic
but also to establish the order of relations among the services by the population, phased transfer of public
participants. Therefore, the digital economy should services to electronic format, and increase digital
develop primarily in the practical plane, and not skills among the population.

theoretical, as is now happening in our republic. This
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In order to ensure the accelerated digital
development of the Republic of Uzbekistan, the
formation of a digital economy based on the data by
creating the necessary environment for the production
of innovative products, increasing the efficiency of
public administration, providing the population and
entrepreneurship subjects of the relevant public
services in 2020 year, a decree of the President of the
Republic of Uzbekistan was adopted Strategies of
“Digital Uzbekistan - 2030” and measures for its
effective implementation “(No. UP - 6079,
05.10.2020).

According to the President’s decree on the
development of the digital economy and electronic
governments, the share of the digital economy in the
GDP of the Republic of Uzbekistan is planned to be
increased by 2 times by 2023 year, and the share of
electronic public services is to bring to 60% to 2022
year.

In addition, in the resolution of the President of
the Republic of Uzbekistan “On measures to create
conditions  for  accelerated implementation
technologies of artificial intelligence "stipulates that
in accordance with the Strategy" Digital Uzbekistan -
2030 "and in order to create favorable conditions for
the accelerated implementation of artificial
intelligence technologies and their widespread use in
the country, ensure the availability and high quality of
digital data, the training of qualified personnel in the

Finance and trade

specified area To approve the program of measures to

study and

implement

artificial  intelligence

technologies in 2021-2022 years, as well as a list of
pilot projects for the implementation of artificial
intelligence technologies implemented in 2021-2022
year, including the involvement of residents of the
technological park of software products and
information technologies. Digital economy - a set of
social relations that develop when using electronic
technologies, electronic infrastructure and services,
technologies for analyzing large volumes of data and
forecasting in order to optimize production,
distribution, exchange, consumption and increase the
level of socio -economic development of states [1-10].
The use of digital technologies leads to the emergence
of new requirements for communications and
technologies, as well as to change in human everyday
life, production relations, and the structure of the
economy.

The digital economy has a great influence on
such various industries as banking, retail trade,
transport, state, cybersecurity, energy, marketing,
advertising, education, healthcare, media and
entertainment (Fig. 1).

Media and entertainment are divided, in turn, to
three levels: specialized development of solutions,
exchange of experience (master classes) and the
general level.

Digital
economy

Fig. 1. Industries that are affected by the digital economy

In the Republic of Uzbekistan, they are currently
actively trying to resolve issues related to the use of
information technology in various fields of activity.
However, often significant barriers are created on the
way of forming new institutions of the digital
economy, revealing significant shortcomings in the
regulatory and regulatory environment, in some cases.

The number of citizens of our republic who recognize
the need for digital competencies is gradually
growing, but this level is still not high enough, it is
still lower than in other countries, and there is a
serious gap in digital skills between individual groups
of the population.
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The configuration of global markets undergoes
significant changes under the influence of
digitalization. Many traditional industries lose their
significance in the structure of the global economy
amid the rapid growth of new sectors that generate
radically new needs. Research and development are
gaining decisive importance in the ongoing
transformation, which requires the creation of a
system of research and development in the field of a
digital economy, which ensures the coordination of
the efforts of interested parties to the executive bodies,
companies, higher educational institutions and
scientific organizations. Also in the Republic of
Uzbekistan, much attention is paid to the use of digital
technologies in the education system. All educational
organizations must have access to the Internet and are
presented there on their sites in accordance with state
requirements.

However, educational programs and the number
of graduates do not always correspond to the needs of
the digital economy. In educational organizations at
all levels there is a serious shortage of personnel. Also
in the Republic of Uzbekistan, technology parks,
infrastructure for science and innovation, business
incubators that can and should be used to develop a
digital economy are created. In order to implement the
strategy for the formation of an informative society, a
project was developed aimed at the formation of the
conditions for the development of the Society of
Cognitions in our republic, the improvement of the
well - being and the conditions of the existence of the
people of our state by increasing the availability and
quality of goods and services performed in the digital
economy using the current numerical technologies,
and the level of level growth, and growth in the level
of levels awareness and digital literacy, improving the
availability and quality of public services for citizens,
and in addition to security both within the state and
beyond its borders.

The digital economy is depicted by three
corresponding levels, which in their close interaction
have a great influence on the life of people and the
environment as a whole: markets and areas of
economics (areas of activity), where certain entities
(manufacturers and buyers of goods, work and
services) are carried out; platforms and technological
processes where competencies are created for the
formation of markets and areas of the economy (areas
of activity); The environment that forms the
conditions for the formation of platforms and
technologies and the effective interaction of market
subjects and sectors of the economy (areas of activity)
and includes normative settlement, informative
infrastructure, personnel composition and informative
safety.

Due to the fact that the effective formation of
markets and sectors (areas of activity) in a digital
economy is permissible only with the presence of

formed platforms, technologies, institutional and
infrastructure spheres.

Telecommunication infrastructure  develops
dynamically, almost 3.8 times from 17.9 to 68.6
thousand km increased the length of the paved fiber-
optic communication lines. The number of basic
mobile stations increased 1.8 times from 17.7 to 31.7
thousand units; only in 2020 year more than 5,600
new mobile telephone stations were installed and
launched.

The expansion of the network of basic mobile
communication stations made it possible to create
conditions for the provision of services (bring
coverage) of mobile communications for 98% of the
country's population, including high -speed bonds of
up to 90%.

There are various methods and indicators of
assessing the level of development of the country's
digital economy. A fairly common indicator of
digitalization development is the network readiness
index (Network Dreadiness index-NRI), which,
starting since 2002 year, has been published by the
World Economic Forum and International Business
School of InSead [2]. The index includes four
Podindex with two or three components, which are
calculated on the basis of individual indicators:

- Wednesday (political and regulatory, business
and innovative);

- Readiness (infrastructure, accessibility, skills);

- Use (population, business and state);

- Impact (economic and social).

When calculating the index in the aggregate,
more than 50 indicators are used. Some of them are
based on international statistics; the other part was
obtained on the basis of an expert survey of enterprise
managers in evaluated countries.

Another widespread index in the field of
measuring the development of a digital economy is the
UN Electronic Government Development Index (E-
Government development Index- EGDI). The named
index was first calculated in 2001 year, and to this
period is published once every two years by the
Department of Economic and Social Affairs of the
UN. According to the indicators of this index,
Uzbekistan has improved its indicators from 0.54 to
0.67 since 2016 year and takes 87th place in the
ranking among 193 states [11-16].

EGDI consists of the three
characterizing the state of human capital,
infrastructure and web pricing of state authorities.

The calculation of the first two indicators is
based on official statistical data.

The third indicator is based on the results of the
survey of the website of the government (as well as
the portal of public services) and six ministries -
finance, healthcare, education, labor, social support,
and ecology. The examination of websites is carried
out as part of the preparation of the index, and they are
evaluated from the point of view of information

Subindex
ICT
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filling, functionality, as well as their use to provide
public services in electronic form and involve citizens
in management processes.

The third index of the development of
information and communication technologies (ICT
Development index -IDI), developed in 2007 year by
the International Union of Electro -Superior. The
index is built on the basis of three Podindex-access to
ICT, the use of ICT and ICT Reduces.

For calculating IDI, 11 indicators are used that
characterize the penetration of fixed telephone
communication, mobile cellular communication,
broadband mobile and fixed Internet; access to
computers and the Internet of households; the
throughput of international channels of access to the
Internet; the literacy level of the adult population and
involvement in the education of youth. In the latest
rating of the IDI index, the Republic of Uzbekistan
rose to 8 positions compared to 2016 year and took
95th place (4.9) among 176 countries of the world.

The fourth index of world digital
competitiveness (World Digital competiveness’ index
(WDCI), developed by the Swiss business school.
This index reflects the readiness and ability of
countries to adapt to the development of a digital
economy.

The index is based on 50 criteria aggregated in
three subornments: knowledge (education, science,
talents),  technology  (regulation, level of
communication development, export), readiness
(adaptation, business flexibility).

The fifth index of digital evolution (Digital
evolution index, DEI) is calculated according to the
results of the study of inter -string differences
conducted by the Institute for Study of Business in the
Global Context of the Fletcher (USA, University of
Taft) together with MasterCard. The basis of the index
is 170 indicators combined in the following areas:
consumer sentences and demand for digital
technologies, institutional environment, innovative
climate. In accordance with the value of the DEI of the
country, they are divided into 4 groups: countries with
a high level of development and preserving the growth
rate of digitalization; countries with a high level of
development, but slowed down growth; countries with
a low level of development, but demonstrating
confident growth; Low levels of development.

The sixth index - the index of the digital
economy and society (DESI), was developed by the
European Union to assess the level of development of
the digital economy in the EU countries (28
countries). The index evaluates the progressiveness of
countries in the direction of movement to the
formation of a digital economy and digital
competitiveness.

Work with the index provides the possibility of
performing four types of analysis:

1. Analysis of the general characteristics of the
results of the activities of individual member states by
comparing their common index points;

2. Determination of areas in which, under certain
state influences, an improvement in indicators can be
achieved;

3. Assessment of progressiveness
(regressiveness) of development by the method of
dynamic comparisons;

4. Comparative analysis with the allocation of
groups of countries with a close level of development
and the development of measures to increase the level
in accordance with the current state for each group.
This index is complex and is calculated as the
weighted average of the five components of its
parameters with the release of individual indicators for
each of them.

In addition, it can be shown, the
telecommunication infrastructure index
(Telecommunication Infra structure index - TII),
which is formed on the basis of the following
indicators per 100 residents of the country: the number
of users of the Internet and stationary telephone lines,
as well as mobile subscribers, wireless broadband and
stationary broadband networks. Since 2016 year, the
Republic of Uzbekistan has improved its indicators for
this index from 0.246 to 0.472.

The global cybersecurity index is also compiled
by the International Union of Electroxy and evaluates
the level of state obligations in five areas: legal
measures,  technical measures, organizational
measures, the development of potential and
international cooperation. Since 2016 vyear, the
Republic of Uzbekistan has improved its indicators in
this rating from 0.1471 to 0.666 and rose from 93rd to
52nd place among 175 countries.

The mobile communications index is compiled
by the International Association of Mobile Operators
(or the GSMA Association), which also includes all
the mobile operators of the Republic of Uzbekistan.
The index shows the degree of development and use
of mobile Internet. The index measures the indicators
in more than 170 countries in comparison with key
factors that contribute to the implementation of mobile
Internet: infrastructure, accessibility, consumer
readiness, content and services.

The index helps the mobile communication
industry determine what your efforts should be
concentrated on to contribute to the wider
implementation of mobile Internet.

Over the past four years, the Republic of
Uzbekistan has improved its indicators in this index
from 36.9 to 46.8 and approached the medium -speed
value of 50.

The complexity of the coverage of spheres,
which are taken into account when calculating the
index, allows you to monitor the state and evolution
of digitalization processes, determine the competitive
positions of states in this area, makes it possible to

Philadelphia, USA

666

2 Clarivate
Analytics oo



ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 3.939 PIF (India) =1.940
ESJI (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

annually identify quantitative and qualitative
differences in the levels of development of
digitalization processes.

By decree of the President of the Republic of
Uzbekistan, ”The Digital Uzbekistan-2030 strategy”
provides for more than 280 projects of digital
transformation of regions and sectors of the country's
economy in the next two years. In the near future, the
task of increasing the share of digital services in the
country's GDP is by half. In the next two years, it is
planned to attract about $2.5 billion for the
development of digital infrastructure. The launch of
three large new data centers in the cities of Tashkent
(expansion by 5 PB and bringing up to 10 PB),
Bukhara and Kokand (each by 50 PB), as well as the
further expansion of a fixed telecommunication
network and modernization of the mobile
communications network. As a result, in each
settlement for households, access to the Internet with
a speed of at least 10 Mbit/s will be provided.

Given the experience of the fight against
pandemic, it is planned to expand digitalization in the
field of healthcare, the completion of the introduction
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SPIDER MITES IS A SERIOUS PEST OF LEMON PLANTS

Abstract: In this article Vertimayk duo, em.k. (0.2 I/ha), Vertimek, KE (0.25-0.5 I/ha), and Agroplan neo 20%
s.e.c. (0.3 I/ha) preparations were tested. According to the results of the conducted research, Vertimayk duo, em.k.
87.1% efficiency of the drug was observed by the 21st day, Vertimek, KE preparation up to 90.4% on the 21st day,
Agroplan neo 20% s.e.c. and the drug was 86.0% effective by the 21st day.

Key words: Lemon plant, spider mite, development, distribution, damage, preparation and biological
effectiveness.

Language: English

Citation: Boyjigitov, F. M., Holliev, A. T., Nurjabov, A. U., & Niyozkulov, B. Kh. (2023). Spider mites is a
serious pest of lemon plants. ISJ Theoretical & Applied Science, 01 (117), 669-671.

Soi: http://s-0-i.0rg/1.1/TAS-01-117-56  Doi: &os¥® https://dx.doi.org/10.15863/TAS.2023.01.117.56

Scopus ASCC: 1100.

Introduction Asia, China, Australia, Africa, South and North
UDC: 632: 632.5: 632.914 America, Western Europe and causes serious damage
to plants [2, 3, 4].

It is observed that citrus plants are severely The body of the spider mite has an oval shape
damaged by several pests during the growing season, and is 0.3-0.6 mm long. Its joints in spring and
resulting in loss of yield and poor quality. Therefore, summer are blue-yellow, and those that emerge in
it is an urgent task to study the spread of pests in winter are orange-red. Tetranychus urticae Koch
lemon plants grown in greenhouse conditions, to emerges in early spring when the average overnight
study the features of biological development and to air temperature exceeds 7.3°C. The first generation of
determine the level of damage, and to develop the pest develops in weeds, such as weeds [6].
effective measures to combat them. T.urticae Koch is a polyphagous pest affecting

Tetranychus urticae Koch belongs to the phylum 248 plant species belonging to 62 families. Of these,
Arthropoda,  subphylum  Chelicerophora, class 173 species are weeds and wild grasses, 38 species are
Acaromorpha, order Acari, family Tetranychidae. trees and shrubs, and 37 species are field crops [1, 5].
This pest is widespread in the countries of Central
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It settles on the back side of the leaves belonging
to the spider mite and causes damage to it. On the
upper roof of the affected leaves, pale spots are found,
and brown and reddish spots are found in severely
affected areas. Strongly broken leaves are woven, the
plant becomes bare and becomes very weak [6].

In the fight against T. urticae Koch, the high
efficiency of Spirodiclofen treatment preparations has
been cleared during loads [9, 10].

Research location and methods.

The research was conducted in 2021-2022 in the
greenhouses where lemon plants are grown belonging
to Umidjon LLC located in Okdarya district of
Samarkand region.

The tested drugs were used in 10 trees in 3
repetitions. Chemical treatment was carried out 3
times during the growing season, depending on the
mechanism of action of the drugs used. Abbot's
formula and methodological manuals on "Testing of
insecticides, acaricides, biologically active substances
and fungicides" were used to determine the biological
effectiveness of drugs used against pests [7, 8].

Research results. Vertimek, KE 0.25-0.5 I/ha,
against the spider mite found in lemon plants during
research, Agroplan neo 20% s.e.c. Tested at a flow
rate of 0.3 I/ha. As an example, Vertimayk dua, em.k.
drug was selected (table). Anti-spider mite Vertimek,
KE drug 0.25-0.5 I/ha 80.6-81.3% by the 3rd day, and
88.0-90.4% by the 21st day, biological efficiency was
achieved.

Agroplan Neo 20% s.e.c. 77.8% biological
efficiency was achieved on the 3rd day in the version
where the drug was used at a consumption rate of 0.3
I/ha, and by the 21st day, this indicator was 86.0%.

Vertimayk dua in the template variation, em.k.
79.5% efficiency was achieved on the 3rd day when
the drug was used at 0.2 I/ha, and on the 21st day this
indicator was 87.1%.

In the control option, it was observed that the
number of pests did not decrease. In short, Vertimek,
KE (0.25-0.5 I/ha), Agroplan neo 20% s.e.c. (0.3 I/ha)
and Vertimayk duo, em.k. (0.2 I/ha) allows to
dramatically reduce the amount of pests when used
correctly in the specified periods.

Table 1. Biological efficacy of preparations against spider mite on lemon plant field trial, Samarkand region,
Akdarya district, Umidjon LLC, 2022.

The average number of mites per
_ _ leaf, pcs Biological efficiency in
Ne Opt;ogs Consun?/%tlon in the days after days, %
(name of drugs) rate, I/ha before processing
processing
3 7 14 21 3 7 14 21
1. Control - 150 |158 16,4 | 17 |181| - | - | - | -
(not processed)
o | Vertimayk prayer, 0.2 14.8 32|28 |26 |23 |795|82,7|845|87,1
em.k. (template)
0,25 15,2 3128 |24 |22 |80,6|831]|86,1]88,0
3. Vertimek, KE
0,5 14,7 29 25|22 |17 |813|84,4|86,7|90,4
0,
4 Agrop':f;fQEOZM 0.3 154 |36 |33 31|26 |77,8(80,4822]86,0
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INVESTIGATION OF THE OSCILLATION OF AN ELASTIC ROD IN
TIME TAKING INTO ACCOUNT THE RELAXATION PROPERTIES OF
MATERIALS

Abstract: In the present work, a mathematical model of oscillations of an elastic rod under the action of an
external harmonic load is developed, taking into account the relaxation properties of the material and the resistance
forces exerted by the rod to the process of changing its shape. The differential equation of the model was obtained
taking into account the time dependence of stresses and strains in the formula of Hooke's law, reduced to the form of
complicated Maxwell and Kelvin-Voigt models. The results of studying the model by the numerical method allow us
to conclude that when the frequency of natural oscillations of the rod coincides with the frequency of oscillations of
the external load, a resonance is observed, accompanied by an unlimited increase in the oscillation amplitude (in the
absence of medium resistance).
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HCCIEJOBAHUE KOJIEBAHUA YIIPYT'OI'O CTEPKHA BO BPEMEHHU C YUETOM
PEJJAKCAIIMOHHBIX CBOUCTB MATEPHUAJIOB

Annomayusn: B nacmosweil pabome paspabomana Mmamemamuyeckas Mooenb Konebanul ynpy2020 cmepicHsi
noo Oelicmeuem GHeulHel capMOHUYECKOU HA2PY3KU C YUEMOM DPelaKCaAyUOHHbIX CBOUCME Mamepuana u Cui
CONPOMUBTIEHUS], OKA3bIBAEMO20 CHIEPICHEM Npoyeccy UsmeHeHus e2o gopmol. Juddepenyuanvuoe ypasnenue
MOOenu NomyueHo ¢ Y4émoM 3a8UCUMOCU OMm 8peMenu Hanpsaxcenull u oegpopmayuii 6 popmyne 3axona Iyxa,
CBEOEHHOUL K 8UQY YCIOHCHEHHBIX MoOdenel Maxkceenna u Kenvsuna — @otiema. Pesynomamul uccnedosanuti mooenu
YUCTIEHHBIM MEMOOOM NO36ONAION 3AKNIOYUMb, YMO NPU CO8NAOEHUU YACMOMbL COOCMBEHHBIX KOIEOAHUI CIMePICHS
Cc uwacmomotl KoleOaHuil 6HewHel HA2PY3KU HAOAI00Aemcs Pe30HAHC, CONPOBONCOAIOWUNC HEeOSPAHUYEHHBIM
803pacmanuem amniumyobl Koiebanuil (npu Omcymcmeuu ConpoOmuBeHUs Cpeobl).

Kntouesvle cnosa: ynpyeas deghopmayus, KoneOanus cmepicHa, Kodphuyuenm peraxcayuu, Kodpouyuenm
CONPOMUBIIEHUS, PE30OHAHCHbLE KONEOAHUSL.

BBenenue YpaBHeHUS, OITMCBIBAIOIIINE 3TH IIPOLIECCHI,
Bri3BaHHas HEKOTOPHIM BO3MYIIIEHUEM yIpyTras OTHOCATCA K runepbonumyeckomy  tumy  [1].
nedopmanusi TBEPIOro  Tella pacHpoCTpaHseTcs C [IpuMeHUTETPHO K TEXHHYECKHM YCTPOHCTBAM
3aBUCSIIEH OT CBOMCTB cpebl CKOpOCThIo. [Ipu 3ToM JIOBOJIHO YacTO BCTPEUaAETCsl Ciyyai, Koria MmpoLecc
BOJHOBOM  Tporiecc  KojlebaHus  cpedpl  He CcOOCTBEHHBIX Kosie0aHui, WHUIMUPOBAHHBIN
COIPOBOXKIIACTCS epeMeIIeHueM BEIIIECTBA. HEKOTOPBIM HaYaJbHBIM CMEIIICHHEM,
~ .
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COTIPOBOXKIAETCS TNPHIOKEHHOH Ha CBOOOTHOM rae Yy = /( pV ) — k03 UIMCHT CONPOTUBICHUS,
KOHLIE CTEP)KHA HArpy3KoM, JeHCTBYIOWEHd 110 UMEIOIIUH pasMepHocTh 1/c. Ipu BeIBOZIE ypaBHEHUS

onpenenéHHoMy 3akoHy [2]. OcoOblii WHTEpecC
MIpEeACTaBISET HaxO0XJCHHE PE30HaHCHBIX
BO3pacTaHMM aMIUIMTY bl KOJIeOaHWH, KOTJla 4YacToTa
COOCTBCHHBIX KOJICOAaHWH COBMAIaeT C YaCTOTOM
KOJICOAHUH MPUIIOKEHHOMN K CTePIKHIO HAarpy3ku [3].

ITocTanoBKa 3a1a4i M MEeTOAUKA peumieHus

B ocHoBe BEBOma auddepeHInanIsHOro
ypaBHEHUsI KOJieOaHUi CTEP)KHS, JTeKHT 3aKoH ['yka
o=EoU/ox, Q

U BTOpO# 3ak0H HbIOTOHA, BBIMIOJHEHHBIA B (hopme
YpaBHEHHS TBIKECHUS
0o/0x=po*Ulot?, 2
rIe G — HOpPMAaJlbHOE HampsHKEHUE, HM?; U -
nepeMeIneHue, M ; X-KoopanHaTa, m ; t — Bpems, ¢ ; p
— mwiotHOCTH, KT / M° | E — MOJyJTb HOPMAaJIBHOM
ymnpyrocta (Moayns Oura), [la ; e=0U [ Ox —
nedopmanus, m .
IToncrasnsas (1) B (2), Haxonum [4]
U _ 02 F Ut

ot? oxz ' (3)
rme e :\/E_/p— CKOPOCTh  PacrpoCTpaHeHUs
MPOJIOIBHOTO BO3MYIICHUS, M /C .

VYpaBHeHHE 3) SIBIISICTCS BOJIHOBBIM
TUIEepOOJINYECKMM  YPaBHEHHUEM, ONHCHIBAIOIINM

He3aTyXarolue Koebanus ynpyrux ten. OTcyTcTBHe
3aTyxaHuss OOBSICHSETCS TeM, 4YTO B JaHHOM
YpaBHEHUH OTCYTCTBYET CjaraeMoe, YYUThIBaolIee
BHYTPEHHEE CONPOTHUBIICHHE, KOTOPOE OKa3bIBACT
cpeda TNpU BO3ACUCTBUM Ha HEE MEXaHUYECKOH
Harpy3kd, BBI3BIBAIOIICH YIIPyrue IEepeMeleHus.
Jliist yaéra conpoTHBIICHUS Cpebl IIPHMEM, YTO CHIIa
CONpOTUBIEHN Fc mNponoOpHHOHAaTbHA CKOPOCTH
NepeMelIeH s BO BpeMeH

F.=—rou/ct, 4
rae  — xKo3(QQGUIMEHT CONMPOTHBICHHS, Ke/C, 3HAK
MuUHyCc B (Qopmyne (4) o3Ha”daeT, UYTO CHJa
COIIPOTHBIICHUS nMeer HarpaBJIcHHE,
MIPOTHUBOIIOIOKHOE CKOPOCTH TIepeMEIICHHUS.
IMoncraBnsst (4) B ypaBHEHHE BTOPOTO 3aKOHA
HrroToHA, HAaX0UM
2 2
=S, (5)
¢ yu€roM TOro, 4YTO cHia conpoTruBieHus F.

OTHOCHUTCSI K OOBEMHBIM CHIIAM, HAXOIUM
d’U _ do rdu

Pacz = @ v ar ©)

rae F — cuina, nelficTByromas Ha Teno, ke -mlc® m-—

Macca Tena, k2 | a= dv /dt — yckopenue, m / ¢ ;

v=dU/dt — ckopocTs, m/c; S — mIoMmAaL MOMEPEYHOTO

ceueHus Tena, M’ ; AX — JUIMHA 3]IEMEHTAPHOTO
ydacTka, i, V — o0néM, M.

IMoncransst (1) B (6), HAXOOUM BOJIHOBOE

ypaBHEHHUE, OMUCHIBAIOIIECE 3aTyXalOIIUe KojaeOaHus

[5]

dv
F=ma=m—=m
dt

U ,0%U
otz T 7 ox?

ou

ot’

v

(6) wucronb3oBaH 3akoH ['yka, B KOTOpPOM, Kak
W3BECTHO, OTCYTCTBYET NPUYMHHO — CJICACTBEHHAs
CBs3p sBNCHHUU. [IpmumHON (IeicTBYIOMmEH CHIION)
311ech sBisieTcs aedopmanus € = OU/OX, a criencTBrueM
— Hampsbkenue 6 . OTcyTcTBHE B (OpMyJie 3aKOHA
I'yka BpeMEHHOH INEPEMEHHON CBMIETEIBCTBYET O
TOM, YTO NPUYKHA U CICJCTBUE B JAHHOM CIy4ac
HE pasJielieHbl BO BPEMEHH U, IT03TOMY CIIE/ICTBHE C
W3MCHEHHEM [PUYMHBI HACTYHNaeT MTHOBEHHO
(cxauko00OpasHoO). OnHako CKOpPOCTH
pacrpocTpaHeHHs MOTEHIINATIOB JIFOOBIX (HU3NIECKUX
MoJIel He MOTYT IPUHUMATh OECKOHEYHBIX 3HAUCHHH.
B peaspHOM Tene mpomecc HMX  HM3MEHEHHS
MPOUCXOMUT C HEKOTOPHIM 3ala3/fblBAHUEM BO
BPEMEHH COIJIAaCHO peJIaKCaIl[MOHHBIM CBOMCTBaM
MaTepHaa, VYATBIBAEMBIM  KOX(PHIHEHTAMHU
penakcanuu.

Jns  yu€ra  penakCallMOHHBIX  CBOMCTB
marepuana ¢popmyiy (1) 3akoHa ['yka npeacraBum B
BUAE  JIMHECHHOM KOMOUHAIUU NPOU3BOIHBIX
HampspkeHust W gedopMalMu 10  BPEMEHH B
MIPOM3BECHUH c COOTBETCTBYIOLIUMH
Kod(ppuIImeHTaMH peraKcaluu T1 U T2
2 o

ot Z—j + 7 P
ou *u *u
=E(5+‘Cz @ T%% ), (8)
rae T, , T — KOIpPHUIHEHTH pelaKcamuu
HATIPSOKCHUS U IePOPMAITUH, C .

OrpaHuYuBasCh OBYMs ICPBBIMU YJICHAMH B
MIPaBO¥i ¥ IEBOI YacTH, COOTHOIICHHUE (8) IPUBOAUTCS
K BUILY
ou, U o

o=EC tn )t ©)

CootHomierne (9) TMONHOCTHIO COBIANAET CO
CTaHIAPTHBIMH MOJICJISIMUA  BSI3KOYIIPYTOTO  Tea,
M3BECTHBIMU Kak Mozjenu Makcsenna, KenbBuHa —
®oifrra u peanbHoro Ttena [6]. OTMeruM, UTO
cooTHomeHHEe (9) COOTBETCTBYET YCIIOKHEHHOU
mozenu Maxkcsemia u Kenbsuna — @oiirra, B KoTopoit
Jno0aBiseTcs  TPETUH  DJIIEMEHT —  IPYXKHUHA,
pacrioyio)keHHast TapajielbHO K ITOCIeTOBATEIbHO
coequHEHHBIM TenaM ['yka m HerotoHa (B Mopenu
MakcBemna) wu gemndep  (pacmoiOKEHHBIH
mapajielbHO K IOCIICAOBATEIFHO COCITUHEHHBIM
tenam ['yka m Heiorona) B monenu KenpBuHa —
®doiirra [7].

Mognenun Makcsenna u KenpBuna — @oiirra
OTIMYAIOTCS JIUIIb Pa3IHYHBIME  (QOPMYyJIaMH  UIs
K03(ppUIMEHTOB penakcaiu 11 U T2 . OUIMUCCKUHA
CMBICII 3THX MOJIENICH B TOM, YTO B HUX YUUTHIBACTCA
BpeMEHHas 3aBHCHMOCTh HaNPSHKCHUN u
JnedopMaluii 1 X B3aUMHOE BIUSIHUE IPYT Ha IpyTa.
Cosmagenne mMozaenu (9) ¢ mMonmensMu MakcBenia,
KenbBuna — ®@oiirra u peasbHOro Tesa (¢ TOUHOCTHIO
O  TIOCTOSIHHBIX)  CBHOETeNnbCcTBYeT [8] 00
HCTIOTB30BAHUH OJIMHAKOBBIX UCXOIHBIX MPHHITUIIOB.
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Jlns BeiBoAa quddepeHuanbHOr0 ypaBHeH S, B £ 09(&Fo) PO(EFo) | *OEFo) _ O(EFo)
3 +F s T = 7+
KOTOPOM YYHUTBIBAECTCS HM3MEHEHUE BO BpPEMEHU oFg oFg OFg %
HanpspKeHUH U aedopmaruii B hopmyiie 3akona ['yka, X 53®Z(é,Fo) ; (19)
noacrasum (9) B YPaBHEHHE JBIKeHI (6) 95" 0Fp
el E—+E Fu NI (Fo>0; 0<&<1)
otz ox2 % e 1 ax G) TV 0(5,0)=1-¢; (20)
3aMeHsisl B MOCJIETHEM COOTHOLIEHUH BEJIMYUHY O(i(é ,0) = B(1— E); (21)
0c/0x ee 3HaueHHeM U3 (2), nonyqaeM %o
3 2 2 0°0(50) _
1 a@f;} + ZTIZJ = eza v + e 2 aazlgt ,Yf’;_lt] (10) 6F2 - 0 (22)
OueBHIHO, 4TO npn T1=12=7 =0 ypaBHeHHE a®(60_;0) = F, cos(Fs Fy); (23)
(10) OPHBOJMTCA K YPaBHCHHIO HE3aTyXdlOIIKX O(1,F,)=0, (24)
konebanuit (3). ) ) z
Hait . rne Fs = 8/Up ; Fs = wd/e ; B — OespazmepHblit
alileM  pemieHMe  KpaeBOod  3amaud o
ko3 punmenT.

KOJICOAHUSAX CTEPKHS, OJUH TOPEIl KOTOPOTO YKECTKO
3aKpeIuleH, a Ha BTOPOM Ha EIWHUILY IUIOLIa]H

IMpUJIOKEHA CuJia F . HU3MCHAIOIYOCA 10
KOCMHYCOUJIAJIbHOMY 3aKOHY.

Fo_au@xt) _

P =cos(wt) (11)

rje S — WiIomaas CeUeHus CTepPxKHs, ® = 27nv, /1 ¢ —
KpyroBas 4acToTa.

B HayanpHBIE MOMEHT BpPEMEHH CTCpXKCHb
Jne(OPMHUPOBAH MO JIMHCHHOMY 3aKOHY, COTJIACHO
KOTOPOMY MaKCHMaJbHOE TIEpEeMCICHHE HMeeT
CBOOONHBIN  TOpel cTepxHs. MareMaTuueckas
ITOCTAHOBKA 33aJja4l B JAHHOM CIIy4ae UMEET BH]

2 2
7 53 gt(: t) 0 ljt(;c t) — o2 [8 laJ:ZC,t)
3
()
(t> O, 0 <X<§
U(x,0)=b(5—x); (13)
dU(x,0)/0t=D(5-X); (14
22U (x,0)/0t2=0 (15)
dU(0,t)/ox=cos(wt); (16)
U(8,t)=0, 17

rme 6 — anMHa CTepXkHA, M ; b — kosddumment,
YUMTHIBAOIUN HAa4YaJIbHOE IEPEMEIEHUE CTEPKHS;
D — xoaddunment, onpenensromuii HHTEHCUBHOCTh
U3MEHeHus TepeMeleHus Bo BpeMenu rpu t =0, ¢!

W3 magampHOTO yenmosus (13) cremyer, 9To mpu
t = 0 nepemelieHre CTEPKHS JIMHEHHO 3aBHCHT OT
KOOPJAWHATHI X, IPUHUMAsT MaKCHMaJIbHOC 3HAYCHUC
U(0;0) = Uy = bS B Touke X = 0 U MHHUMAJTIBHOE
U(3, 0) = 0, — B Touke X = . Brenem crexyromue
Oe3pa3MepHbIe TIePEeMEHHBIE 1 TApaMETPhI

O=; 8= F=S F=
Uo

&

Fo= 22; F3=2;B= :’U (18)

rae ® — 0Oe3pa3MepHOe mepemenieHue ; & —
Oe3pasmepHast  koopauHata;, Fo — uncio Dypbe
(6e3pasmeproe Bpems);Up = bo FuF2 -

Oe3pazMepHble KO3 GHUIHUEHTH penakcanuu; F3 —
Oc3pasMepHbIl  KOI(DGUIMEHT  CONPOTHBIICHHS
cpensl; D — 6e3pasmephbiii KO3D(DHUIHEHT.

C yuérom (18) 3amaua (12) — (17) mpuHuMaer
BHUJ

Jns pemwenns 3amaun (19) — (24) xoHeyHO —
Pa3HOCTHBIM METO/IOM B paccMaTpHUBaeMoi 001acTh
BBOJIUTCS IIPOCTPAHCTBEHHAS CETKA C IIaramMu
A§ = 0,005, AFg=0,005 COOTBETCTBEHHO IO
nepemenHbIM & u Fy Tak, 9o
E=kAE, k=0,K; Foi=iAFo, i=0,I, (25)
rne K = 200, | = 50000 — 4wcmo maros Imo
KoopauHartam & , Fo.

Ha cerke (25) BBOmsTCS ceTOUHBIC (QYHKIMH
@;'( = @(&k,Foi). Hcnonp3ys NpUHATYIO CXEMY
annpokcuManuu An(pQGepeHaIbHbIX OIepaTopoB,
3ama4a (19) — (24) 3anuckiBaeTcs B BUIE

o o0k | oirt-aoktol o)
0 0
o t20k+0lt el 20k +ek,
AF2 - AE?
Ok—1—2 Of + Oy Oy~ 20} +®k+1)

Aé; AFq AE%AF,

@)k @k op- 2®k+®k

&)= —
0i-0}

= F4 cos(Fs Foy); G)iK: 0

Pe3ynpraTel  BBITOJHEHHBIX  HCCIECJOBAaHMN
npuBenaeHsl Ha puc. 1 — 5. Ilpuy Fir=F,=F =0
KoJIeOaHUsI He3aTyXarollue IMpH JIOOBIX 3HAYCHUSIX
ko3 dunuenra B. [lpuB=0,F3=03uFi1=F=F,
= Fs = 0 xonebaHUS CTaHOBATCS 3aTYXalOIIUMH C
SKCIIOHEHIIMAIIBHO YMEHbILIAIOIICICS aMITUTYA0H
(puc.1). C yBenmuennmeM B wm3Mensiercs mpoduib

+

F3(

O =1-¢§; X *k=p(1- =0

BONH (puc. 2) M TPOHMCXOMUT YMEHBIIEHHE HX
aMIUIMTYOsl (B CpaBHEHMH C  BapHaHTOM,
IIPE/ICTaBICHHBIM Ha pHC. ).

Ipu F1=F=FR=0uF:=05 F=1575

Oe3pa3MepHas 4YacToTa COOCTBEHHBIX KoJeOaHuit
CTEPKHSA v=1,575 COBIAJaeT C  4YacTOTOM
BBIHY)KJICHHBIX ~ KOJIeOaHWH, BOZHUKAIOUIMX O]
JeiicTBHeM BHeIIHeH Harpysku Buza (23). Ilpu stom
HalIronaercs HEOIpaHNYEHHOE BO3pacTaHue
aMIUTUTYIObl  KojeOanwii (puc. 3) mpu  JIHOOBIX
3HaueHHAX kodpdunuenta B. C yBenmueHmem
k03¢ dHIKeHTa CONPOTUBIEHHS cpebl F3 aMuiTy ia
KOJIeOaHMH CTEp)KHS YMEHBIIAETCSI W TPH KaKOM-TO
6onpmoMm ero 3HadeHnH (F3 >100) Bo3BpaT CTEpKHS B
HCXOJIHOE COCTOSIHHE TPOUCXOJUT NMPAKTHUECKU TPH
OTCYTCTBUH KOJIEOATENbHOrO MpoIecca BHYTPEHHUX
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TOYEK CTep)KHA TPH HEU3MEHHOH aMILIHTY.e CTep)KHA M YacTOTHI KOJeOaHWH BHEIIHEH HarpysKd
KoJIeOaHUH BHENTHEH HArpy3ku(puc.4). (pe3oHaHCHBIC KOJIEOAHNUsT) MOTYT BO3HHUKATD SIBIICHHS
B ciywae ydera CONPOTHBICHHS CpeObl H Ou(ypKallMOHHOTO pe30HaHCa B 3aTyXalolluX |
pClaKCallMOHHBIX ~ CBOWCTB ~ Marepuana  TIpH He3aTyxaroluX mpoiieccax konebanuit [9-10].

COBIIAJICHUN  YaCTOTHI COOCTBEHHEBIX  KOJIeOaHU

1,0

i
Il
)

0.6
0,
0.8 m
0.2 A

1.0 V \\\11
MEVRY,

=

s>

/
Vi

-0,6

-0.6 M

l -1.0
- O
0 3 6 9 Fo I2 0 3 6 7 To 12
Pucynox 1 — Hzmenenue nepemenieHuil cmepicHs Pucynok 2 — Hzmenenue nepemeuieHull CmeprHcHs
60 6pemenu (3amyxaioujue Koiebanus) 60 gpemenu (3amyxarouwiue Konebanus);
B=0; Fi=F2=F4=Fs=0; F3=0,3 B=15;Fi=F2=F4=Fs=0; F3=0,3
5 1.0
® ) £=0

[¥5}
el
& U
Il
o
=
.
__—_—.’d_,_.—-"

0.8

/\

AT
AR/ZYRY =
-1 h/ . \/ 0.4
1.0
M 0’8
0,2
-3 i
V
0
-5 0 4 8 Fo 12
0 5 10 15 Fo 20
Pucynox 3 — Hzmenenue nepemeujenuii Pucynox 4 — Hsmenenue nepemeuienuil 6
CMEPIHCHA 6 PE3OHAHCHBIX YACMOMAX: PE30HAHCHBIX YACMOMAaX:
B =1,5; F1=F>=0; F3=100; Fs=1; F5=1,575 B=15; Fi=F2=F3=0; F4=0,5; Fs=1,575

Philadelphia, USA - 0 Clarivate
Analytics indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
Ha puc. 5 npuBeneHbl pe3ynbTaThl pacyeToOB aMIUIMTyJa KoeOaHui 3KCIOHEHLIMATIBHO

JUISL CIIy4asi pe30HaHCHBIX Konebanuii ( Fs = 1,575 )

yMeHbIIIaercs. 3ateM B auana3one 9 < F, < 25 onHa

npu B = 0, F=F=0,1u F3 = 0,3 . Ux anamms BO3pAacTacT, CTA0MIU3UPYSICh HAa oTMeTke A= 0,4 ipu
MO3BOJISICT 3aKIIIOYHTh, 4TO B muama3oHe 0 < Fo < 9 HE3aTyXarolleM BO BPEMEHH IPOLECCE KONeOaHuH.
1,0
=0
(G
0,4
0,5

2

- 0,5 U
- 1.0
0 10 20 30 Fo 40
Pucynok 5 — Hzmenenue nepemeuieHuii cmepichs 6 pe3onancholx wacmomax npu B =0 ;
Fi=F2=0,1; F3=0,3; F4=0,1; Fs=1,575
BoiBoabI OpU  KOTOPOM  TMPOMCXOAUT  HEOTPaHUYCHHOE
1. B ciay4yae paBeHcTBa HymIO KoddduimeHTa BO3pacTaHHe aMILTUTYAbI KoieOanuii (puc. 3).
COTIPOTHBJICHUS Cpelibl u k03 durtueHToB 3. Tlpu OombiIuxX 3HAYCHUAX Kod(duUIMeHTa

peTnaKcaly Mpomecc KOJIeOaHUH CTEpP)KHS SIBIISETCS
3aTyXarolmumM, a Gopma npoduis BOJIHBI 3aBUCHT OT
koaddunuenta B (puc. 1, 2).

2. Ilpun coBnagenun Oe3pa3MepHOIl YaCTOTHI
cOOCTBEHHBIX KoneOaHmii crepxHst (v = 1,575) c
4acTOTOl KoneOaHWil BHemrHed Harpy3ku ( Fs =
1,575) mns ciyyas, xorga Fi=F,=F3;=0, npu nro0brx
3HavyeHusx koddduimenra B, HacTynaer pe3oHaHc,
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Introduction

The Constitution of the Kyrgyz Republic is a
normative act that has the highest legal force in
Kyrgyzstan. It defines the foundations of the
constitutional order of the state and the legal status
of the individual as a citizen. The legal capacity of
a citizen arises from the moment of birth and
accompanies the citizen throughout his life. Legal
capacity does not depend on the age, state of health,
the possibility of exercising rights and obligations,
the legal capacity of a person. The Constitution of
the Kyrgyz Republic proclaimed human rights and
freedoms as the highest value.

Article 20 of the Constitution of the Kyrgyz
Republic states that children are the most valuable
asset of the Kyrgyz Republic, that the state creates
conditions for the comprehensive development
(physical, intellectual) of children, and article 19 of
the same law states that the Kyrgyz Republic
develops a system of medical care [1].

One of the fundamental rights - the right to
free use of the network of public health
organizations is enshrined in Article 43 of the

Doi: éros¥®f https:/dx.doi.org/10.15863/TAS.2023.01.117.58

Constitution of the Kyrgyz Republic. In accordance
with Article 41 of the National Program of State
Guarantees for Providing Citizens with Medical
and Sanitary Care[2] in the Kyrgyz Republic, the
provision of citizens with medicines in stationary
conditions is carried out at the expense of the state
budget, compulsory medical insurance funds,
special funds, co-payments, as well as humanitarian
aid and other means not prohibited by the
legislation of the Kyrgyz Republic.

Health protection - its strengthening,
maintenance of long-term active human life
through various types of activities, including
environmental protection, creation of favorable
conditions for work, life, recreation, education and
training of citizens, quality nutrition - includes the
production and sale of food products, the provision
of affordable medical and social assistance to the
population.

Despite the general wording of Article 19 of
the Constitution, the laws of the Kyrgyz Republic
pay special attention to the health of children. For
example, Article 9 of the Children's Code of the
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Kyrgyz Republic establishes the rights of minors to
health protection: to dispensary observation and
treatment when providing services to children and
adolescents; research and work in conditions that
correspond to the physiological characteristics and
state of health of minors and exclude the influence
of unfavorable factors on them; Special mention is
made of obtaining the necessary information about
the state of health and some other rights available to
children.

The same article of the Code emphasizes that
the state healthcare system guarantees children, in
accordance with the procedure established by law,
accessible and qualified medical care, which
provides for the prevention of diseases, medical
diagnostics, medical and recreational work,
including  dispensary  observation, medical
rehabilitation of disabled children and children
suffering from chronic diseases. , as well as medical
and rehabilitation treatment of children.

The law prohibits clinical trials of medicinal
products for minors in order to protect the health of
children, except in cases where the medicinal
product is intended only for the treatment of
childhood diseases or the purpose of clinical trials
is not to obtain information on the best dosage of
the medicinal product for the treatment of minors

[3].

The Code of the Kyrgyz Republic on Children
dated July 10, 2012 No. 100 is a legal act that defines
the range of fundamental rights, freedoms and
obligations of minors in all spheres of public life. The
Code establishes the basic guarantees of the rights and
legitimate interests of children, provided for by the
Constitution of the Kyrgyz Republic and the United
Nations (UN) Convention on the Rights of the Child.

Neither the Children's Code nor other regulatory
legal acts contain the concept of "children of labor
migrants”, but there is a definition of “children left
without parental care and in a difficult life situation."
According to Article 5 of the Code of the Kyrgyz
Republic “On Children” and the Law of the Kyrgyz
Republic of December 19, 2001 No. 111 “On the
Fundamentals of Social Services for the Population”,
the provision, along with children with disabilities,
children are victims of armed and interethnic
conflicts, this category includes children with
disabilities in behavior, as well as children whose
lives are disrupted as a result of circumstances and
who cannot overcome these circumstances on their
own or with the help of a family.

Therefore, it is obvious that a child living
separately from his parents due to internal or external
labor migration cannot independently get out of the
situation of the impossibility of obtaining basic
services, such as education and health care, social and
legal public services. This Law [4] contains a list of
categories of persons entitled to receive social
services. However, this Law does not contain a direct

reference to the children of migrant workers living
separately from their parents as subjects of social
services. The children of some migrants may be in a
good or sufficient financial situation, but they are also
in a very difficult psychological situation. Therefore,
children of labor migrants should receive the status of
a child in a difficult life situation in order to receive
social and legal services, material assistance, and
social adaptation.

Consider some cases of leaving children
unattended. For example. The child was abandoned by
his parents and grandmother. At the same time, the
grandmother was not appointed as a guardian in
accordance with Article 76 of the Children's Code of
the Kyrgyz Republic. In fact, a grandmother cannot
make any decisions about her grandchildren. Thus, if
an emergency operation is necessary for a child, in
accordance with Article 74 of the Law of the Kyrgyz
Republic “On protecting the health of citizens in the
Kyrgyz Republic”, only their legal representatives
should give consent to medical intervention of persons
under the age of 16 [5]. According to Article 68 of the
Family Code of the Kyrgyz Republic, parents have the
right and obligation to raise their children, are
responsible for their upbringing and development, and
therefore are obliged to take care of health, physical,
mental, spiritual and moral development [6].
Therefore, in this case, a parent who is not a legal
representative does not have the right to make a
decision on medical intervention in relation to the
child.

Consider the following statistics based on
research conducted by UNICEF [7]. Out of 22
children of labor migrants abroad, 13 children (59%)
were adopted and lived with their grandparents, 6
children (27%) lived with their relatives - with uncles
and aunts. The remaining 3 children (13%) reported
living with their siblings. These data are consistent
with the responses of the guardians - the guardians
were mostly the grandparents of the children of
migrant workers (39 out of 52 guardians or 75%). In
8 cases (15.4%) the guardians of the children were
uncles and aunts, and in 5 cases (9.6%) older brothers.
Of the 52 guardians surveyed, only 10 (19.2%) were
officially registered as guardians. The remaining 41
guardians (78.8%) were not specially registered, and
in the remaining 1 case the situation was different.

As a result of migration, social orphanhood has
increased dramatically, and minors are subjected to
physical and other forms of violence. Young children
are at risk of suicide, crime or delinquency.

In addition, the situation of orphans and children
left without parental care in boarding schools causes
serious concern, that is, the requirements of the law on
proper funding of these institutions are not
everywhere observed. The weakness of laws and the
arbitrariness of state bodies make it impossible for
social orphans to exercise their constitutional rights to
education, health care and medical care, leaving them
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without identity documents and property.

According to the Ministry of Health, in 2018, 50
minors were admitted with signs of violence, of which
23 were boys and 28 were girls; in 2017, 55 such cases
were registered, of which 32 were boys and 23 were
girls.

In the period from 2009 to 2018, an analysis
conducted by the Ministry of Health of the Kyrgyz
Republic showed that in most cases violence against
minors had the following indicators: by the father -
163, by the mother - 47, by the stepfather. - 49, from
a stepmother - 8, from a relative - 55, from a teacher -
8, from a neighbor - 34, from others - 59, from
unknown people - 41, from police officers - 2 cases
[8].

Also, according to the analysis, it became known
that the main reason for the above cases of violence
against children is the loss of the institution of the
family, family values, lack of knowledge and skills to
be responsible parents. The increase in cases of
violence against children indicates the weakness of
preventive measures to address the causes of violence
against children. Measures at the level of state and
municipal authorities on child protection issues
cannot respond to the current situation.

State and municipal authorities should promptly
identify all children left without parental care,
especially children of labor migrants. It is important
for the state to know about every child in the country,
especially when their rights are violated, and their life
and health are in danger.

E.A.Salamakhina stated that “no country in the
world can show itself as an example in the field of
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Introduction

Since gaining independence, Uzbekistan and
other countries of the region are pursuing a
comprehensively balanced foreign policy based on
national interests, which has received wide
recognition in the world community.

One of the main tasks of the foreign policy
activity of the states of the region is the preservation
and strengthening of peace and stability in Central
Asia (CA), the transformation of the region into a zone
of security and sustainable development to the heads
of state and parliaments of the countries that
recognized the state independence of Uzbekistan, in
which it was noted that «considering the strengthening
of international security as a priority, the Republic of
Uzbekistan expresses its determination to pursue a
responsible balanced policy in the military field and
reaffirms its readiness to accede to the Treaty on the
Non-Proliferation of Nuclear Weapons» [1].

The states of the region actively contribute to
international efforts to ensure global and regional
security. Realizing the threat to humanity throughout
its history posed by the dangers arising from armed

conflicts, especially in the 20th century with the use
of weapons of mass destruction (WMD), the countries
of the region became parties to all important
international agreements and treaties in the field of
disarmament and non-proliferation, in particular, the
Treaty on the Non-Proliferation of Nuclear Weapons,
the Comprehensive Nuclear-Test-Ban Treaty, the
conventions on chemical and biological weapons, and
others. Moreover, in the light of awareness of the
possible consequences of a nuclear and, consequently,
environmental catastrophe, the closure by Kazakhstan
in August 1991 of an important strategic facility
located on the territory of Central Asia — the
Semipalatinsk nuclear test site, as well as put forward
by Uzbekistan in September 1993 on the 48th session
of the UN General Assembly, an initiative to create a
nuclear-weapon-free zone in Central Asia (CAWFZ),
which is an effective measure to strengthen the
nuclear non-proliferation regime in the region.

At the same time, in the conditions of the modern
world, when armed conflicts are intensifying in
various regions, the problems of international
terrorism, WMD proliferation, and other threats that
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do not recognize national borders are aggravated, the
Central Asian states, in the framework of cooperation
with  influential international and  regional
organizations, actively participate in the discussion
and resolution of issues global and regional nature,
and also focus the attention of the world community
on the acute problems of ensuring stability and
security in the Central Asian region. Preserving and
strengthening peace and stability in Central Asia,
turning the region into a zone of security and
sustainable development, and strengthening the
international WMD non-proliferation regime are
designated among the priority areas of foreign policy
activities of the Republic of Uzbekistan and other
countries of the region.

Prevention of the threat of proliferation of
weapons of mass destruction in the former USSR

As you know, one of the most important modern
security problems of the world community is the issue
of nuclear disarmament. The collapse of the Soviet
Union exacerbated the problem of nuclear arms
control since the nuclear weapons of the former USSR
ended up on the territory of four new independent
states — Russia, Ukraine, Belarus, and Kazakhstan.

For the Central Asian region, the relevance of
this problem was that by the beginning of the 90s. In
the last century, a huge arsenal of weapons of mass
destruction was concentrated on the territory of
Kazakhstan: 1040  nuclear  warheads  for
intercontinental ballistic missiles and 370 warheads
for air-launched cruise missiles [2, p. 49]. The most
important strategic object was the Semipalatinsk test
site, where hundreds of nuclear and thermonuclear
explosions were carried out over the course of half a
century. And the experience of the only use of nuclear
weapons in history (1945) showed the whole world
that this weapon poses a threat to the security and even
the existence of all mankind.

Under these conditions, with the beginning of the
formation of the Commonwealth of Independent
States (CIS) in its fundamental documents, in
particular, in the Declaration of Alma-Ata signed on
December 21, 1991, to ensure international strategic
stability and security, it was determined that the CIS
would maintain a united command of strategic
military forces and unified control over nuclear
weapons. The Declaration also stated that the parties
would respect each other's aspirations to achieve the
status of a nuclear-free and (or) neutral state. In
addition, the signed document declared that “with the
formation of the Commonwealth of Independent
States, the Union of Soviet Socialist Republics ceases
to exist” and that “the member states of the
Commonwealth guarantee, by their constitutional
procedures, the fulfillment of international obligations
arising from treaties and agreements of the former
USSR” [3].

In the initial period of the formation of the CIS,
military-political problems were the central issues of

the Commonwealth. It was necessary, along with
other issues, to resolve the most complex issues of
settling the Soviet nuclear legacy. In this regard, on
March 20, 1992, at the summit of the Council of CIS
Heads of State in Kyiv, in order to ensure the security
of the CIS member states, maintain control of strategic
forces and prevent conflicts, the “Decision on the
High Command of the Joint Armed Forces of the
Commonwealth”, [4] including Strategic the CIS
forces and the General Purpose Forces, as well as the
“Agreement on the Joint Armed Forces for a
transitional period”[5]. In accordance with these
documents, the temporary control of strategic nuclear
weapons located on Ukrainian, Belarusian and
Kazakh territory was carried out by the Commander
of the CIS Strategic Forces.

At the same time, with the collapse of the Soviet
Union, the Soviet-American START-1 treaty signed
in Moscow in the summer of 1991 [6] could not enter
into force without its ratification by not one state — the
USSR, but by four — Russia, Ukraine, Belarus and
Kazakhstan, on whose territories the nuclear weapons
of the former Soviet Union were located. In this
regard, representatives of the United States, Russia,
Ukraine, Belarus, and Kazakhstan on May 23, 1992,
in Lisbon signed the Protocol [7] to the Soviet-
American START-1 treaty, according to which the
last three countries agreed to assume the obligations
of the former USSR under the START treaty -1 and
pledged to accede to the Treaty on the Non-
Proliferation of Nuclear Weapons as non-nuclear
countries.  On December 5, 1994, the START-1
Treaty entered into force. And by the mid-1990s,
adhering to the status of non-nuclear-weapon states
defined in the Lisbon Protocol, Kazakhstan, Ukraine,
and Belarus transferred the nuclear weapons located
on their territory to the Russian Federation. Russia
has become the sole internationally recognized
successor to the Soviet Union's nuclear arsenal.

The First President of Kazakhstan N.
Nazarbayev, commenting on the issue of transferring
nuclear weapons to the Russian side, noted that he had
to make difficult decisions at that time, which were
not dictated by the political situation. “First of all, the
case concerned vital issues. Too many on our earth
have experimented with the «nuclear genie». For
forty years, 752 nuclear explosions were carried out at
the Semipalatinsk test site: 26 in the atmosphere, 78
on the ground, and the rest underground. Nearly half
a million people have been directly or indirectly
affected by these nuclear weapons tests. In December
1991, when the Soviet superpower collapsed,
Kazakhstan got a huge nuclear potential — the fourth
largest in the world in terms of its capacity. We had
to make a choice, guided by a civilized approach to
this problem. From the first days of its existence, our
country declared its commitment to the principles of
peace. Only Russia could, as a great power, claim
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ownership and real control of this former nuclear status free from nuclear weapons. In addition,

complex”[8].

Initiatives to create a nuclear-weapon-free
zone in the region

In modern conditions, when full-scale hostilities
and armed conflicts are taking place in various regions
of the world, the problems of terrorism, extremism,
and the uncontrolled proliferation of various types of
weapons are aggravating, one of the most important
problems in ensuring international security is the
nonproliferation and elimination of existing nuclear
arsenals.

At the global level, a multilateral international
act, the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT), developed in 1968 by the UN
Disarmament Committee, was called upon to put a
barrier to the spread of nuclear weapons.

The participants of this Treaty are 190 states of
the world, including five newly independent states of
Central Asia that signed the NPT: the Republic of
Uzbekistan — May 7, 1992; the Republic of
Kazakhstan — May 20, 1994; Kyrgyz Republic — July
5, 1994; Turkmenistan — September 29, 1994;
Republic of Tajikistan — January 17, 1995[9].

The NPT is a fundamental treaty in ensuring
global peace and security, preventing the threat of
nuclear proliferation, and the peaceful use of nuclear
energy.

At the same time, the creation of nuclear-
weapon-free zones (NWFZs) is an effective measure
to strengthen the international nuclear non-
proliferation regime at the regional levels. The right
of any group of states to conclude regional treaties to
ensure the complete absence of nuclear weapons in
their respective territories” is enshrined in Article VII
of the Treaty on the Non-Proliferation of Nuclear
Weapons [10].

Unlike the NPT, the nuclear-free zones that are
being created not only prohibit the production and
acquisition of nuclear weapons but also prohibit their
deployment by nuclear powers on the territory of the
NWFZ. In addition, participants in nuclear-free zones
receive legally binding security guarantees from
nuclear powers, which non-nuclear participants in the
NPT are deprived of.

For the first time, a nuclear-weapon-free zone
was created by the signing in 1967 of the Treaty for
the Prohibition of Nuclear Weapons in Latin America
and the Caribbean (the so-called Treaty of Tlatelolco).
After the ratification of the relevant document by
Cuba in 2002, the Latin American and Caribbean
nuclear-weapon-free zone includes all the states of
this region. After this agreement, three more treaties
on the establishment of NWFZs were signed: in the
South Pacific (Treaty of Rarotonga, 1985), in
Southeast Asia (Treaty of Bangkok, 1995), and Africa
(Treaty of Pelindaba, 1996). By these treaties, the
entire populated part of the southern hemisphere has a

Mongolia has the status of a nuclear-free state (1998).
The beginning of the policy of creating a
nuclear-weapon-free zone in the Central Asian region
was the closure of the Semipalatinsk nuclear test site
by Kazakhstan on August 29, 1991, and eighteen
years later, on the initiative of the Republic of
Kazakhstan, the UN General Assembly on December
2, 2009, by adopting resolution 64/35, announced 29
August International Day against Nuclear Tests[11].

For the first time, a proposal to create a zone free
of nuclear weapons in Central Asia was put forward
by the President of Uzbekistan 1. Karimov on
September 28, 1993, during the 48th session of the
United Nations General Assembly. Speaking from the
rostrum of the UN, the head of state said that
“Uzbekistan stands for the complete elimination of
nuclear weapons, for effective actions and the
extension without a term of the Treaty on the Non-
Proliferation of Nuclear Weapons. The Republic is a
staunch supporter of declaring the Central Asian
region a nuclear-free zone[12].

This initiative of Uzbekistan received wide
recognition and support in the world community and
fully met the interests of the countries of the region on
the path of nuclear-free development and active
counteraction to the threats of uncontrolled
proliferation of weapons of mass destruction.
However, the practical implementation of the idea of
creating an NWFZ in Central Asia required long and
painstaking work on the part of both the Central Asian
states and the nuclear powers and relevant UN
structures.

On May 1, 1995, the Kyrgyz Republic also made
a proposal to create an NWFZ, in which it was noted
that the nuclear-free zone being created would
contribute to peace, stability, and security in the
region. Kyrgyzstan's statement emphasized that “the
region is located on the border between two powerful
nuclear states (Russia and China — S.R.). The hope
was expressed that the creation of the NWFZ would
encourage them to reduce their nuclear arsenals and to
soften the policy of nuclear deterrence[13, p.41].

In February 1997, the heads of the five Central
Asian states at a meeting in Kazakhstan signed the
Almaty Declaration, in which they unanimously
supported the initiative to create a nuclear-weapon-
free zone, and also called on the eve of the 50th
anniversary of the Semipalatinsk test site, all
interested countries to support the idea of declaring
Central Asia a nuclear-free zone open for accession by
other states [14].

This document confirmed the desire of all
Central Asian states for the nuclear demilitarization of
the region, and from that moment on, the creation of a
nuclear-weapon-free zone in Central Asia acquired
the character of a regional initiative.

The NWFZ initiative received further
conceptual development during the International
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Conference “Central Asia —a Nuclear Weapons Free
Zone” held in Tashkent in September 1997, which
made it possible, through the joint actions of many
countries and international organizations, to transfer
the construction of a nuclear safety zone into practice.

Representatives of 56 states of the world and 16
international organizations took part in the work of the
Tashkent conference. Among them: are the UN, the
European Union, the Organization for Security and
Cooperation in Europe (OSCE), the Organization of
the Islamic Conference (OIC), the North Atlantic
military bloc (NATO), the International Atomic
Energy Agency (IAEA), and others.

During the Tashkent Conference, Russian First
Deputy Minister of Foreign Affairs Igor lvanov
voiced the position of the Russian Federation on the
political support of the CWFZ[15, p.41].

As a result of this conference, a Regional Expert
Group was established to prepare the Treaty on the
CANWEFZ.

The activity of the Central Asian states in the
formation of a nuclear-free zone was actively
supported by the UN, the IAEA, and other
international organizations. In particular, UN General
Assembly resolutions 52/38S of December 9, 1997,
53/77A of December 4, 1998, 55/33W of December
20, 2000, 57/69 of November 22, 2002, 58 /518 of
December 8, 2003, 59/513 of December 3, 2004, and
60/516 of December 8, 2005, titled «Establishment of
a nuclear-weapon-free zone in Central Asiay,
demonstrating international support Central Asian
states to create a zone free of nuclear weapons,
contributing to the strengthening of peace and stability
at the regional and global levels. The document of the
General Assembly of December 9, 1997, also contains
an appeal to the UN Secretary-General to provide,
within the available resources, assistance to the
Central Asian states in developing forms and elements
of an agreement on the creation of a regional nuclear
safety zone. The initiators of these resolutions of the
UN General Assembly were the newly independent
states, and members of the UN — Uzbekistan,
Kazakhstan,  Kyrgyzstan,  Turkmenistan, and
Tajikistan.

In July 1998, a consultative meeting of experts
from the Central Asian states, the five nuclear powers,
and the UN was held in Bishkek, as a result of which
practical work began on the development of the text
of the Treaty on a nuclear-weapon-free zone in
Central Asia.

Subsequently, experts from the five Central
Asian republics, with the active assistance of the UN
Department for Disarmament Affairs and IAEA
experts, developed a draft of the future treaty at
meetings in Geneva, Tashkent, Sapporo, and
Samarkand, which was subjected to comprehensive
discussion. In September 2002, the first draft of the
Treaty was agreed upon in Samarkand, which was

submitted for consideration to the countries of the
«nuclear fivey.

As a result of intensive consultative meetings
and negotiations with the nuclear powers on the text
of the draft Treaty, at the seventh meeting of the
Regional Expert Group, held on February 7-9, 2005 in
Tashkent, the common position of the countries of the
region on the text of the Treaty was agreed upon,
taking into account the proposals and comments of the
nuclear powers, IAEA and the UN Office of Legal
Affairs. And the signing of the historic Treaty on a
nuclear-weapon-free  zone in Central Asia by
Uzbekistan, Kazakhstan, Kyrgyzstan, Tajikistan, and
Turkmenistan took place on September 8, 2006, in
Semipalatinsk. It is necessary to note the symbolism
of the place of signing this document on the territory
of Kazakhstan, which suffered the most from long-
term nuclear tests at the test site of the same name.
The UN General Assembly hailed the CANWFZ
Treaty as an important step in strengthening regional
and international peace and security.

The agreement entered into force on March 21,
2009, after ratification by the parliaments of the
Republic of Uzbekistan (10.05.2007), the Kyrgyz
Republic (27.07.2007), the Republic of Tajikistan
(13.01.2009), Turkmenistan (17.01.2009) and the
Republic of Kazakhstan (19.02.2009) and is
indefinite.

It should be noted that the Treaty makes a huge
contribution not only to strengthening regional
security but also to the international regime for the
non-proliferation of weapons of mass destruction.
The treaty provides that all its participants refuse to
develop, manufacture or otherwise acquire nuclear
weapons, possess or control them, refrain from
deploying or transporting nuclear weapons by any
means, from testing or using nuclear weapons, and
also undertake not to allow such actions by other states
on their territory. . At the same time, this Treaty does
not prohibit the use of nuclear energy for peaceful
purposes.

Obligations of nuclear powers on security
guarantees to the countries of Central Asia

It should be noted that the final international
legal formalization of the Treaty on the Establishment
of a Nuclear-Weapon-Free Zone in Central Asia
receives after the signing by the states officially
possessing nuclear weapons — Great Britain, China,
Russia, the United States, and France — obligations on
security guarantees to the states of the region.

On May 6, 2014, a historic event took place at
the UN Headquarters in New York — for the first time
since the creation of the Organization, representatives
of the «nuclear five» unanimously and simultaneously
signed the Protocol on Security Assurances to the
Treaty.

In his statement, the then UN Secretary-General
Ban Ki-moon welcomed the signing at the UN
Headquarters in New York by representatives of the
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nuclear-weapon states of an additional Protocol on
Security Assurances to the Treaty on a Nuclear-
Weapon-Free Zone in Central Asia, and the high UN
Representative for Disarmament Affairs Angela
Kanne stressed that today's event was an important
milestone in strengthening both regional security in
Central Asia and the global nuclear non-proliferation
regime[16].

The signing ceremony was also attended by the
Permanent Representatives to the UN of Kazakhstan,
Kyrgyzstan,  Tajikistan,  Turkmenistan,  and
Uzbekistan.

Speaking at the signing ceremony of the
Protocol, the Permanent Representative of the
Republic of Uzbekistan to the UN Muzaffar
Madrakhimov expressed hope that this act would
strengthen regional and global security. «Nuclear-
weapon-free zones have become one of the most
effective ways to limit proliferation and respond to
potential future nuclear catastrophes while ensuring
nuclear security and strengthening the non-
proliferation regime has become one of the most
important international security issues facing the
world,» he said. Aksoltan Atayeva, Permanent
Representative of Turkmenistan to the UN, said that
the signing of the Protocol on negative assurances is
the result of many years of work, and “for us, today's
Protocol is another huge step towards promoting this
Treaty”’[17].

The signing by the “nuclear five” of an
additional Protocol to the Treaty marked the
completion of the process of consultations on the issue
of providing security guarantees to the Central Asian
states. Namely, in accordance with this Protocol, the
states of the “nuclear five” undertake not to use
nuclear weapons or threaten to use them against the
states parties to the Treaty, and also not to assist in any
act constituting a breach of the Treaty, i.e. not to test,
support or encourage the testing of any nuclear
explosive device, its deployment or transportation
within the nuclear weapons free zone in Central Asia.

It is noteworthy that the nuclear-weapon-free
zone created in Central Asia differs significantly from
all nuclear-free zones existing in the world. In
particular, this is the first nuclear-free zone created in
a region where nuclear weapons previously existed
and were tested, the consequences of which the people
living in this territory feel to this day. In addition, the
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and significant contribution of the countries of the
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security, as well as preventing nuclear materials and
technologies from falling into the hands of
international terrorist organizations.

dated January 4, 1992. - Gazette of the Supreme
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FUSARIOSIS DISEASE OF LEMON PLANTS

Abstract: Researches have been conducted to identify the fungi that cause Fusarium disease in lemon plants.
According to the research results, Fusarium oxysporum f., belonging to the Fusarium family, which causes Fusarium
disease in lemon plants. citri fungus has been found to cause. The effects of potato-dextrose agar and Chapek media
on the color change of these fungal cultures were studied differently.
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Introduction
UDK:364.31/34.632.4

Relevance of the topic. A number of reforms are
being carried out in the Republic of Uzbekistan
regarding the cultivation of citrus plants, the
introduction of new varieties brought from abroad, the
expansion of their area, the production of products and
the increase of export volume.

Citrus fruits contain a large amount of vitamins,
minerals, organic acids, and healing nutrients
necessary for the human body. In particular lemon is
the most cultivated citrus plant in Uzbekistan and it is
considered one of the most valuable healing and
refreshing fruits.

The fruit contains about 2% sugar, 6-8% various
acids (mainly citric acid), more than 1% pectin
substances, about 0.5% various mineral salts, 60-90
mg. Vitamin C in certain amounts. There will be
vitamins A, V1, V2, RR.

Diseases such as fusarium, phytophthora,
gommosis, alternaria and fruit rot in lemon plants can
greatly damage the expected yield during the plant's
vegetation period.

Doi: éros¥® https://dx.doi.org/10.15863/TAS.2023.01.117.60

Fungi that cause fusarium diseases in plants
belong to the genus Fusarium, which belong to the
kingdom of true fungi (Mycota), phylum
Ascomycetes (Ascomycota), class Sordariomycetes,
family Nectriaceae of the order Hypocreales. The
names of the teleomorphic stage of many species of
this family (Gibberella, Albonectria, Haematonectria)
have been reduced to the level of its synonyms [2, 3].

Species of the genus Fusarium are facultative
parasites, and there are four types of fusarium wilt in
citrus crops, namely 1) fusarium wilt of seedlings; 2)
root dry rot; 3) blight and 4) forms of fusarium rot of
fruits [1, 4, 5, 6].

Fusarium wilt disease is caused by Fusarium
oxysporum f. sp. citri provokes. The pathogen has
been observed in true lime grown on Rangpur lime
grafts in Brazil and India; Common in hardy citrus
varieties grown in greenhouses in Florida, USA. The
first symptoms of the disease are characterized by the
formation of reticulate chlorosis on young leaves, they
bend down, wither, fall off, dry from the tips of young
branches. The formation of glue on the stems of dying
plants and staining of their conducting tubes is often
observed. The disease kills true limes and other hardy
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citrus trees. Rangpur lime, Milam and jambiri lemons
are more resistant to the disease, their leaves also
show chlorosis and epinasty, tree stunting, but they
may die due to the disease in rare cases. Many other
types of citrus plants do not develop external
symptoms of the disease [1, 6].

Species of the genus Fusarium are widespread in
the soil of citrus orchards and nurseries. Most of them
are Fusarium solani species and it is the dominant
species isolated from the roots of trees affected by root
dry rot. In rare cases, F. oxysporum from the roots and
rhizosphere of plants, and then other secondary
invasive or opportunistic pathogenic species of this
family (F. equiseti, F. semitectum) is also separated.
Along with F. solani, 2 more species - F. proliferatum
and F. sambucinum - were isolated from the roots of
infected citrus trees in Greece and it was proved that
they cause root rot in citrus in artificial infection
experiments. In the Mediterranean region - in Italy,
Greece, Egypt and Tunisia, F. solani is dominant (62-
75%, 45% in Tunisia), F. oxysporum (50%) takes the
2nd place. was 13% [6].

Root rot caused by F. solani is a serious problem
in citrus trees, but its distribution is sporadic, that is,
limited. Root dry rot has been reported in citrus plants
in Europe (ltaly, Greece, etc.), Asia (India), North
(USA) and South America (Puerto Rico), Africa
(JAR, Egypt, Tunisia) and Australia, new in the
Mediterranean region is an emerging problematic
disease [1, 4, 5, 6].

The toxicity of the fungus F. oxysporum to citrus
is much higher than the toxicity of F. solani; in
experiments, 30% and 80% of citrange seedlings
treated with the culture fluid of two isolates of F.
oxysporum died, and isolates of F. solani killed 20%
[6]. In most cases, after the first signs of dry root rot
appear, affected trees quickly become severely
weakened or die completely within a year or two.

Frequent watering of the soil with benomyl is
highly effective against Fusarium disease. The most
effective measure is not to introduce the pathogen into
the greenhouse [1, 6].

Research methods.

Isolation of pure cultures on standard agar
media. For tube-to-tube inoculation of liquid or solid
media, both tubes (sterile medium and tube containing
fungal culture) are held parallel in the left hand
between the fingers and held by the thumb. In this
case, the environment in the test tube should be clearly
visible. A mycological or bacteriological swab is held
in the right hand. The mycological swab is held for
sterilization in the fire, then with the fingers of the
right hand, the stopper (stopper) of the test tubes is
removed, and the mouth of the test tubes is sterilized
in the fire.

Isolation of phytopathogenic fungi from plant
roots. Freshly dug roots are washed in sterile water
and the remaining water is absorbed with filter paper.

Then, 1-3 cm cut root pieces or uncut small roots are
placed on the surface of Petri dishes lined with filter
paper and placed in a thermostat with a temperature of
26°C. Monitoring the growth of fungi and separating
them is done after 24-48 hours or in the following days
of growth.

Separation from damaged tissue. Using a
scalpel heated in the flame of a gas torch or an alcohol
lamp, the tissue is cut from the healthy part to the
affected side. A small piece is cut from the border of
the diseased and healthy tissue and transferred to a test
tube containing wort agar medium.

Extraction from stems and leaves. Fungi can
be isolated, in some cases, not only from newly
introduced plant members, but also from their
herbariums. For this, the material brought to the
herbarium should be quickly dried and protected from
foreign microflora. The plant stems, leaves and their
parts are placed on a sterile filter paper and dried.
After the stem or leaves are dried, a second sterile
filter paper is transferred and stored in this condition
until the study is carried out.

The preserved material can be placed in a wet
chamber or observed under a binocular microscope.
After 1-2 days of drying, the mushrooms are
separated.

Research results. In 2021-2022, directional
observations were conducted in the Okdarya district
of the Samarkand region in order to study lemon
diseases.

During the observations, samples of lemon
plants infected with diseases (stem, leaf) were brought
to the laboratory. Fusarium-causing fungi were
isolated from infected parts of lemon in potato-
dextrose agar nutrient medium in laboratory
conditions, and studies were conducted to determine
their species composition.

After washing and cleaning the samples affected
by the disease, the affected parts were cut using a
special cutting knife. In a laminar box, sterilized Petri
dishes were placed with glass and the required amount
of water (to create moisture) was placed. The excised
specimens were dipped with tweezers first in 96%
alcohol and then in distilled water and planted in Petri
dishes around a flame lamp.

These samples were sterilized and planted for the
experiment and placed in a thermostat at a temperature
of 20-24°C. On the 3rd day of observation, fungi
began to grow from the samples in the Petri dishes.
Fungi grown in flasks were replanted on Chapek and
potato-dextrose agar media and placed in a thermostat
for growth and propagation.

By the 5th day of the laboratory experiments, the
fungal spores grown in the nutrient media in the Petri
dishes were replanted in test tubes for propagation and
preservation.

According to the results of the research,
Fusarium oxysporum f., a member of the family
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Nectriaceae, family of Nectriaceae, phylum of lemon plants. citri was found to be caused by a type of

Ascomycota, class of Sordariomycetes, which causes
the disease of fusarium (gommosis, glue leakage) in

fungus.

Figure 1. Micro and macroconidia of Fusarium fungus

Fusarium oxysporum f. Scientific research was
carried out in laboratory conditions to study the effect
of different potato-dextrose agar and Chapek nutrient
media on the development of citri fungus and color
change of cultures. Fungal cultures were grown for
two weeks at a temperature of 20-24°C.

According to the monitoring results, Fusarium
oxysporum f. Citri cultures were exposed to potato-
dextrose agar media, which turned white and then
purple after 14 days. Chapek appeared white in the
nutrient environment.
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(Citrus spp.). Tree and Forestry Science and
Biotechnology, vol. 3 (Special issue 2), pp. 81-
107. © Global Science Books.

6. Yaseen, T., & D’Onghia, AM. (2012).
Fusarium spp. associated to citrus dry root rot:
an emerging issue for Mediterranean
citriculture. Proc. XXVII" IHC — IS on the
Challenge for a Sustainable Production,
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DECISION OF PRESIDIUM OF INTERNATIONAL ACADEMY

According to the results of research work of the past 2022 and published scientific articles in the journal
«Theoretical & Applied Science», Presidium of International Academy of Theoretical & Applied Sciences has
decided to award the following scientists - rank Corresponding member and Academician of International Academy,
as well as give diplomas and certificates of member of International Academy.

INTERNATIONAL A/

DIPL

ACADE

INTERNATION

PLOMA

YADEMICIAN
A 3] S ~
P o R e g

Presidium of International Academy
congratulating applicants with award of a rank of

Corresponding member of International Academy TAS (USA)

Scopus ASCC: 2000. Economics, Econometrics and Finance.

1 Barybina Polina Institute of Service and Entrepreneurship
Dmitrievna (branch) DSTU
Shakhty, Russia
2 | Tikhonov Artyom Institute of Service and Entrepreneurship
Alexandrovich (branch) DSTU
3 | Rumyanskaya Natalya | Institute of Service and Entrepreneurship | Ph.D., Associate Professor
Sergeevna (branch) DSTU
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Golubeva Olesya
Anatolyevna

Don State Technical University
(Rostov-on-Don)

Candidate of Technical Sciences,
associate professor

Scopus ASCC: 3300. Social Sciences.

Davlyatova
Gulchekhra Nasirovna

Ferghana State University
Ferghana city, Uzbekistan

Associate Professor, Candidate of
Pedagogical Sciences,
Department of Russian philology

Scopus ASCC: 2200. Engineering.

Deryaev Annaguly
Rejepovich

Scientific Research Institute of Natural
Gas of the State Concern ,,Turkmengas”,
Ashgabat, Turkmenistan

Candidate of Technical Sciences,
Senior Researcher

Scopus ASCC: 1200. Arts and Humanities.

Khatamov lldar
Urakovich

Karshi Engineering-Economic institute,
Karshi, Uzbekistan

Russian Language teacher
Department of Uzbek Language
and Literature

Scopus ASCC: 1700. Computer Science

Kozhevnikov Vadim
Andreevich

Peter the Great St.Petersburg
Polytechnic University

Senior Lecturer

Scopus ASCC:

2000. Economics, Econometrics and Finance.

Prokhorov Vladimir
Timofeevich

Institute of Service and Entrepreneurshi
(branch) DSTU
Shakhty, Russia

p | Doctor of Technical Sciences,
Professor

Volkova Galina
Yurievna

LLC TsPOSN «Ortomoda»
Moscow, Russia

Doctor of Economics,
Professor

Scopus ASCC: 1500. Chemical Engineering.

Chemezov Denis
Alexandrovich

Vladimir Industrial College
Russian Federation

M.Sc.Eng., Lecturer
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Contents
p.
48. Deryaev, A. R. 601-608
Geological, industry and technological bases for the design of the development of multi-layer
fields by the method of dual completion operation of wells.
49. Zhanatauov, S. U. 609-623
Mathematically calculated reality, supplementing biochemistry of self-purification of the water
of rivers and lakes.
50. Chemezov, D., et al. 624-635
Reference data of pressure distribution on the surfaces of airfoils having the names beginning
with the letter O.
51. Elanidze, L. 636-643
Enrichment of the biologically active additive phenolnima with the components of the extract
of common thymus (thymus serpyllum).
52. Rasulov, S. S. 644-651
Fundamentals of sustainable development agriculture in modern conditions of economic
reforms located in Tashkent city, Republic of Uzbekistan.
53. Urinboev, A. A., & Kurbonova, Kh. T. 652-658
Morphological Errors in Writing of Uzbek EFL learners.
54, Urinboev, A. A., & Kurbonova, Kh. T. 659-662
Reflections on ambition and human life in the story “Malvern Hills” of Kazuo Ishiguro.
55. Gulamov, S. S, et al. 663-668
Indicators for assessing of development of the digital economy of the Republic of Uzbekistan.
56. Boyjigitov, F. M., Holliev, A. T., Nurjabov, A. U., & Niyozkulov, B. Kh. 669-671
Spider mites is a serious pest of lemon plants.
57. Akhmedov, O. S. 672-677
Investigation of the oscillation of an elastic rod in time taking into account the relaxation
properties of materials.
58. Borubashov, B. I., & Toktomambetova, K. K. 678-681
On the role of juvenal justice in the Kyrgyz Republic.
59. Rakhimov, S. A. 682-687
Multilateral cooperation to create a nuclear weapons-free zone in Central Asia.
60. Boyjigitov, F. M., & Tosheva, Ya. N. 688-691
Fusariosis disease of lemon plants.
[ ]
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International Scientific Journal
BN = )
: 44 | : = = ' =

Scientific publication

«ISJ Theoretical & Applied Science, USA» - MexayHapOHBIH HAYYHBII KYPHAT 3apEerHCTPUPOBAHHBINH BO
@paHnuy, ¥ BBIXOSIINK B 3JIEKTPOHHOM M 1edaTHOM (opmare. IIpenpuHT XypHana myOiauKyeTcst Ha caifte 1o
Mepe MOCTYIICHUS cTaTel.

Bce momanabie aBTOpaMy CTaThH B TEUCHUH 1-T0 IHS pasMmernarorcst Ha caiite http://T-Science.org.

[MeyaTHBIN 3K3EMIUTAP PACCHUIACTCS aBTOPaM B TeueHue 3 JHei mocie 30 Jucia KaxkJoro Mecsua.

UmnakT dpakTop xKypHana

Ilinagta(;:: 2013 2014 2015 2016 2017 2018 | 2019 | 2020 | 2021 | 2022
JIF 1.500
ISRA (India) 1.344 3.117 (4.971 6.317
IS (Dubai, UAE) 0.307 | 0.829 1.582
GIF (Australia) 0.356 | 0.453 | 0.564
SIS (USA) 0.438 | 0.912
PUHII (Russia) 0.179 [ 0.224 | 0.207 | 0.156 | 0.126 3.939 |10.671
ESJI (KZ) 1.042 | 1.950 | 3.860 | 4.102 | 6.015 |8.716 |8.997 [9.035 |8.771
SJIF (Morocco) 2.031 5.667 7.184
ICV (Poland) 6.630
PIF (India) 1.619 | 1.940
IBI (India) 4.260
OAJI (USA) 0.350
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Deadlines
Steps of publication Deadlines
min max
1 Article delivered -
2 Plagiarism check 1 hour 2 hour
3 Review 1 day 30 days
4 Payment complete -
5 Publication of the article 1 day 5 days
publication of the journal | 30th of each month
6 doi registration before publication
7 Publication of the journal 1 day 2 days
8 Shipping journals to authors 3 days 7 days
9 Database registration 5 days 6 months
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kv’IS.I\C} Scientific Indexing

International Scientific Indexing ISI (Dubai, UAE)
http://isindexing.com/isi/journaldetails.php?id=327

Research Bible (Japan)
http://journalseeker.researchbib.com/?action=viewJour
nalDetails&issn=23084944&uid=rd1775

HAYHYHAA 3SNEKTPOHHAA BUVIBJITMOTEKA

cLIBRARY.RU

PUHII (Russia)
http://elibrary.ru/contents.asp?issueid=1246197

)

Turk Egitim Indeksi (Turkey)
http://www.turkegitimindeksi.com/Journals.aspx?1D=1

2 Clarivate
Analytics

Cl.An. // THOMSON REUTERS, EndNote (USA)
https://www.mvendnoteweb.com/EndNoteWeb.htmI
& T D

Scientific Object Identifier (SOI)
http://s-o-i.org/

Google

Google Scholar (USA)
http://scholar.google.ru/scholar?q=Theoretical+t-
science.org&btnG=&hl=ru&as sdt=0%2C5

DA!J

Directory of absrtact indexing for Journals

Directory of abstract indexing for Journals

49 http://www.daij.org/journal-detail.php?jid=94
DOI (USA) http://www.doi.org CrossRef (USA)  http://doi.crossref.org
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Open Academic
Journals Index

Open Academic Journals Index (Russia)
http://oaji.net/journal-detail.htmI?number=679
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=

A

Japan Link Center

Japan Link Center (Japan)

https://japanlinkcenter.org

KUDOS 7 .

Kudos Innovations, Ltd. (USA)
https://www.growkudos.com

o

Academic

UNLOCKING ACADEMIC CAREERS
AcademicKeys (Connecticut, USA)
http://sciences.academickeys.com/jour _main.php

2 Clarivate
Analytics

CLAnN. / THOMSON REUTERS, ResearcherID (USA)

http://www.researcherid.com/rid/N-7988-2013

RedLinlo

RedLink (Canada)
https://www.redlink.com/

TD

simplv better

TDNet

Library & Information Center Solutions (USA)

http://www.tdnet.io/

RefME

RefME (USA & UK)
https://www.refme.com

Collective IP (USA)

https://www.collectiveip.com/

M rebus|

S/

PFTS Europe/Rebus:list (United Kingdom)

http://www.rebuslist.com

KOFST

PIRARIREF IR
Korean Federation of Science and Technology

Societies (Korea)
http://www.kofst.or.kr
O

P SHERPA/ReMEO

Sherpa Romeo (United Kingdom)
http://www.sherpa.ac.uk/romeo/search.php?source=jou

rnal&sourceid=28772

ALL SUBMISSIONS SCREENED BY:

+ iThenticater

WANT TO PRE-CHECK YOUR WORK? »

ClLLAn. // THOMSON REUTERS, ORCID (USA)
http://orcid.org/0000-0002-7689-4157

Yewno (USA & UK)
http://yewno.com/

@ Stratified

Stratified Medical Ltd. (London, United Kingdom)
http://www.stratifiedmedical.com/

THE SCIENTIFIC JOURNAL IS INDEXED IN SCIENTOMETRIC BASES:

ADVANCED SCIENCES INDEX

ADVANCED

SCIENCE
INDEX

Advanced Sciences Index (Germany)

http://journal-index.org/

SCIENTIFIC INDEXING SERVICE (USA)
http://sindexs.org/JournalList.aspx?1D=202
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GlI-=-

GLOBAL IMPACT FACTOR
Global Impact Factor (Australia)
http://globalimpactfactor.com/?type=issn&s=2308-
4944&submlt Submlt

e’ CiteFactor

® '.'..., *@ Academic Scientific Journals
. ..

® g °
CiteFactor (USA) Directory Indexing of
International Research Journals
http://www.citefactor.org/journal/index/11362/theoreti
cal-applied-science

] JIFACTOR

JIFACTOR
http://www.jifactor.org/journal _view.php?journal _id=

2073
Eurasian
ESJI ‘&
Journal

www.ESJIndex.org
Eurasian Scientific Journal Index (Kazakhstan)
http://esjindex.org/search.php?id=1

INNO @ SPACE

SJIF Scientific Jowrnal Impact Fagior

SJIF Impact Factor (Morocco)
http://sjifactor.inno-space.net/passport.php?id=18062

INFOBASE INDEX

InfoBase Index (India)
http://infobaseindex.com

Uspgatenscteo «/JlaHb»
3neKTPoHHO-61bANoTeYHas
cictema

J1eKTPOHHO-0U0/IMOTeYHAS cUCTEeMA
«MzpareancrBa «JIanb» (RuUssia)
http://e.lanbook.com/journal/

International Society for Research Activity (India)
http://www.israjif.org/single.php?did=2308-4944

s

International Institute of Organized Research
(India)
http://www.i2or.com/indexed-journals.html

Journal Index
http://journalindex.net/?qi=Theoretical+%26+Applied

+Science

Open Access

JOURNALS

Open Access Journals
http://www.oajournals.info/

W

Indian Citation Index

Indian citation index (India)
http://www.indiancitationindex.com/

INDEX @ COPERNICUS

I'! NST B RNATTI ON A L

Index Copernicus International (Warsaw, Poland)
http://journals.indexcopernicus.com/masterlist.php?q=2308-4944
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