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Introduction

The optimal number of working bodies for pile
and saw drum cleaners are 6-14 and more, and its
further increase does not increase the cleaning
efficiency. At the same time, the number of drums in
the pile drum cleaner, which is the first cleaner in the
technological process, does not exceed 6 when
cleaning low-grade raw cotton. It should also be taken
into account that the harvesting of seed cotton by
machine harvesting leads to an increase in the number
of contaminants in it. The degree of contamination of
raw materials collected in machine harvesting is from
8% to 30%, and higher mostly picked with a cotton
swab. This underscores the need to improve the
technique and technology of ginning cotton before the
ginning process.

In the currently available technologies, after
ginning, the seed cotton is cleaned from small
impurities and then from large impurities. Pile drum
cleaners are used for cleaning small contaminants, and
sawdust drum cleaners are wused for large
contaminants. Considering that mechanical cleaning
can damage the fibre and seeds, great attention is paid
to the selection of the optimal number of seed cotton
and fibre cleaning (the number of cleaning refers to
the number of saw drums involved in cleaning the
seed cotton).

Doi: éros¥®! https://dx.doi.org/10.15863/TAS.2021.10.102.87

This can be understood as follows. Experts have
obtained graphs of the dependence of fibre classes
(varieties) on the number of cleaning drums when
changing the appearance of fibre by hand and
machine-picked cotton. The fibre class (type)
increases significantly when the number of cleaning
drums increases from 1 to 6; As it increases from 6 to
12, the cleaning intensity decreases. Further increase
in the number of drums does not lead to an
improvement in fibre quality Table 3.12. However, as
the number of cleaning drums increases, the quality of
the fibre deteriorates as a result of the negative impact
of the mechanical processing of the fibre. If the
number of cleaning drums is not increased too much
when processing for machine-picked cotton, the
deterioration of the appearance of the fibre will not be
noticeable. As the number of cleaning drums
increases, the appearance of the fibre deteriorates the
micronaire performance. It is necessary to minimize
the mechanical impact on the process by maximizing
the cleaning of the technological process of processing
of seed cotton with the working bodies, as well as the
rational placement of cleaners and reducing the
number of transport devices.

Experiments were conducted to study the impact
of fibre on quality indicators as a result of increasing
the number of drums for cleaning raw cotton in the
coordinated technological process of the enterprise.
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The test used And-35, a variety of raw cotton, its
initial quality indicators: industrial-grade Ill, class 2,

moisture 12.5%, impurity 11.9%, maturity 0.7%, the
degree of mechanical damage to the seed 1.5%.

Table 1. The following table shows the interaction between fibre qualities as a result of the increase in the
number of cleaning drums.

; Staple | weight | length of ;
selectlon Mechanical Short fibre content P I J I g Mass of dgfectlve
industry of seeds % damage % fi and dirty

Types ibre, mm mixtures,%
Types 4 3 12 4 3 12 4 3 12 4 8 12
C-6524 11/2 1.9 19 2.1 7.7 7.7 [7.9 32.4 32.2 32.2 2.3 23 24
\And-35 I11/2 3.7 3.8 3.9 9.5 9.0 9.8 31.3 31.2 31.1 3.9 3.9 3.9
lAnd-35 IV/2 5.1 5.1 [5.6 12. 12.5 [12.2 30.4 30.1 30.0 8.5 8.6 8.7

Mechanical damage to the seed%, short fibre
content %, fibre staple length mm in mm, mass
fraction of defective and dirty mixtures%, when the
number of cleaning drums is 6-8-12 in different
selection varieties of raw cotton, with a working
capacity of 5 tons/hour, the following are shown in the
graphs. (Figure 1.1)

And - 3511l /2

Machanical damage of

4 8 12

Number of cleaning drums

And -351ll/2

The amount of short fiber %
& & *
A

The number of cleaning drums

Staple weigh length of fiber mm%

The selected raw cotton in each selection and
industrial variety was carried out 3 times on
experimental equipment, samples of raw cotton
cleaned in the technological process were taken and
laboratory analysis was carried out.

And - 35 1ll/2

",

The amount of short fiber %
s,
hY

The number of cleaning drums

And - 35 IlI/2

The number of cleaning drums

Figure 1. Mechanical damage to the seed, the amount of short fibre, the staple weight length of the fibre in
mm, the mass fractions of defects and contaminants are given.

The results of the analysis show that the effect of
cleaning frequency on cleaning performance at
different work efficiencies is shown in the graph,

when the number of drums for cleaning raw cotton
increases from 4 to 12 at 5 t/h, mechanical damage to
seeds from 3.70% to 3.96%; short fibre size, 9.51% to
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9.82%; staple weight length of fibre from 31.35 mm
to 31.15 mm; the mass of defective and contaminated
compounds increased from 3.90% to 3.99%.
Subsequent experimental work used S-6524, 11-nav.2-
class. 2-grade raw cotton, its initial quality indicators:
moisture 10.5%, contamination 9.6%, mechanical
damage to the seed 1.90, from 1.98%; short fibre, from
7.70% to 7.93%; staple weight length of fibre from
32.40 mm to 32.20 mm; the mass of defective and
contaminated compounds increased from 2.30% to
2.47%.

And-35, IV-nav.2-class cotton
variety was used,

raw material
its initial quality indicators:

8‘—_‘_\_—_—"‘%—\.

moisture 14.5%, contamination 15.5% mechanical
damage of seeds from 5.10,% to 5.63%; short fibre,
from 12.50% to 12.72%; staple weight length of fibre
from 30.45 mm to 30.05 mm; the mass of defective
and contaminated compounds increased from 8.50%
to 8.76%. When analyzing the results obtained, we can
see a decrease in quality indicators as a result of the
mechanical processing of raw cotton and its fibre
products in the coordinated technological process of
the ginnery. It is obvious that in the cleaning of low-
grade and high-pollution cotton is the maintenance of
quality and the introduction of its technology.

,

4\

1390
550

-
N

Figure 2. Schematic diagram of a cotton cleaning machine.
1 wheel, 2 device base, 3 collecting tape, 4 rollers, 5 mesh surface, 6 pile drum, 7-pile supplier, 8-pile receiving
hopper, 9-ply drum, 10-ply grate, 11-ply drum, 12-pound cotton pipe, 13-ply drum, 14-ply drum, 15-ply ribbed grid.

Flow 1-XP (RX-1), EN 177 saw sections, UXK
cotton ginning units. The EN 177 saw section is the
main part of the 1XP ginnery and 1RX regenerators,
and the high-impurity cotton raw material is fully
processed by this technological process.

To clean the normal cleaning sections of cotton,
the 3UXK unit with parallel-mounted cotton cleaning

units is combined, the interchangeable UXK has 6
sections, 6 pile connections and 1 XK cleaner located
in the last block.

The research and testing were carried out based
on the "Coordinated Technology of Cotton Processing
(PDQI-2016)", which has been used in the ginning
industry of the Republic of Uzbekistan since 2016.

Table 2. Structural quality indicators of cotton fibre obtained from production according to the sequence
scheme of the technological process

) Composite quality indicators of cotton fibre obtained from production
Seghuee?ei:ehg:iggigl of Breeding and industrial-grade S-6524 11/ 2
process Starting |[Total defects, Minor | Ulyuk | Broken Fibrous (Spun fibre,
pollution, % % pollution % seeds, % | bark, % %
SDSPéng 25B-10 UXK9,60 4,42 1,14 0,93 0,69 1,01 0,07
*
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MKO new SS-15A
55510 UK Dpr.180 50 2,85 0,96 091 (0,65 0,08 0,05

The technological process of the ginning
industry was carried out according to the sequence
scheme, selection and industrial varieties S-6524 11/2
according to the guidelines for determining the quality
of cotton fibre from production and determined based
on the following tables and graphs Table 3.13.
Selection variety S-6524, industrial-grade second
grade, initial contamination rate of second-grade
cotton raw material -9.6%; humidity level-10.5%.
Before washing, the cleaning efficiency was 4.5%
when the cleaning process was performed on the

newly introduced device, i.e. the cleaning efficiency
was 53.1%. (Figure 1.4). After the cleaning process of
S-6524 11/2 industrial grade cotton, the amount of fine
defects is cleaned from 4.42% to 2.85%, the total
amount of fine impurities is from 1.14% to 0.96%, the
amount of fibrous fibre is from 0.93% to 0.91%, the
amount of broken seeds is from 0.69% to 0.65%, The
decrease in fibre seed husk from 1.01% to 0.98%, the
amount of spun fibre from 0.07% to 0.05%, the
increase in the quality of fibre products was
determined based on the analysis.

Table 3. Structural quality indicators of cotton fibre obtained from production according to the sequence
scheme of the technological process

Composite quality indicators of cotton fibre obtained from production
Sequence diagram of Breeding and industrial-grade And-35 111/2
the technological . . . )
process Starting |[Total defects, Minor | Ulyuk | Broken Fibrous |Spun fibre,
pollution, % % pollution % seeds, % | bark, % %
SD?D%SfSO 2SB-10° UXK 11,90 5,19 1,19 1,16 0,83 1,28 0,12
gﬂsgolo Ur;?l\,(v DsgigoA 5,40 3,46 1,05 0,98 0,76 1,06 0,09

Selection variety And-35, industrial-grade third
grade, initial contamination rate of second-grade
cotton raw material 11.9%; humidity level 13.5%;
Before cleaning, the cleaning efficiency in the newly
introduced device was 5.4%, ie the cleaning efficiency
was 54.6%. The results of the comparative study show
that after the cleaning process of And-35 I / 2
industrial grade cotton, the number of fine defects is

5.19% to 3.46%, the amount of fine impurities is
1.19% to 1.05%, the amount of fibrous fibre is 1.16%
to 0.98%, the amount of broken seeds is 0.83. from
0.76 per cent, fibrous seed husk from 1.28 per cent to
1.06 per cent, and the amount of spun fibre from 0.12
per cent to 0.09 per cent, which led to an increase in
the quality of fibre products.

Table 4. Structural quality indicators of cotton fibre obtained from production according to the sequence
scheme of the technological process

Composite quality indicators of cotton fibre obtained from production
Sequence diagram of Breeding and industrial-grade And-35 1V /2
the technological . ) . ]
process Starting |[Total defects, Minor | Ulyuk | Broken Fibrous |Spun fibre,
pollution, % % pollution % seeds, % | bark, % %
SS-15A 2SB-10 UXK
DP7-180 15,50 8,63 2,45 1,87 1,36 2,14 0,23
MKO new SS-15A|
bSB-10 UXK DPZ-180 6,80 4,94 1,67 1,63 1,21 1,90 0,16
[ ]
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Selection variety And-35, industrial-grade fourth
grade, the second-grade cotton raw material has an
initial contamination rate of 15.5% and a moisture
content of 13.5%. Before cleaning, the cleaning
efficiency of the newly introduced device was 6.8%,
ie the cleaning efficiency was 56.1%. The results of
the comparative research test show that after the

cleaning process of And-35 IV / 2 industrial grade
cotton, the amount of fine defects is 8.63% to 4.94%,
the amount of fine impurities is 2.45% to 1.67%, the
amount of fibre is 1.87% to 1.63%, the amount of
broken seeds is 1.36. Based on the analysis, it was
found that the quality indicators improved due to a
decrease of 1.21 per cent.

Table 5. The new device shows the effect of the distances between the saw drum and the ribbed grids on the
cleaning efficiency and quality level of the cotton.

The amount of
' The distance The amount raw cotton in )
Selection and Cotton between the . . the waste, Mechanical
industrial pollution |saw and the _V_Vork Dev!c_e cleaning qf raw cotton relative to the [damage to seeds,
; . efficiency, t/s | efficiency, % |in the waste,
variety level,% rib mm % total a}mount %
device of ginned
cotton, %
8.3 12-14 3.0 48 4.4 0.1 1.98
S-6524 11/2 9.6 14-16 3.0 53.1 4.5 0.3 1.99
9.4 16-18 3.0 55.3 4.7 0.2 1.97
11.5 12-14 2.8 51.3 4.8 0.4 3.81
\And-35 111/2 [11.9 14-16 2.8 54.6 4.9 0.5 3.85
11.7 16-18 2.8 55.5 4.9 0.6 3.86
14.7 12-14 2.5 51.0 5.3 0.5
IAna-35 1V/2 |14.7 14-16 2.5 56.1 5.6 0.6 5.15
15.5 16-18 2.5 55.7 5.5 0.5 5.19

The results of a comparative study obtained
during the technological treatment of raw and
unpolluted cotton from the Garam area are given
above. The device, which was introduced into
production in a new design, allows to carry out pre-
ginning cleaning of cotton, the use of new technology
in ginning plants, the loss of raw materials while
maintaining the quality of cotton products within the
norm, reducing fuel and electricity consumption and
ensuring a high level of revenue from the sale of fibre
at the end of production. In summary, after cleaning
processes of industrial varieties S-6524 11/ 2, And-35
I /2, And-35 IV / 2, it was found that the cleaning
efficiency from small, large and general defects is
high.

Based on a small sample of cotton fibre, the
traditional methods of testing using a tool were
identified, in which a test sample was obtained by
repeatedly averaging and reducing the number of
samples selected from different locations after fibre
cleaning machines. These methods are used in the
assessment of the quality of cotton fibre, in the work
of breeders, cotton gins and textile enterprises in the
quality control of products in the technological
process. [3] The following table shows the methods
for determining the fibre quality of fibre products
obtained from production in the laboratory system
HVI 900 SA of Namangan regional laboratory by
length, toughness, elongation at break, micronaire,
colour and contamination.

Table 6. Republican Center for Certification of Cotton Fiber "'Sifat"", Namangan regional laboratory Results
of production of fibre products in the laboratory system HVI 900 SA

High Specific | it Short
. . . tensile - Yellowness . Long
Selection and | average | Micronaire reflection Trash | fibre
. . . strength s Rate . same
industrial length Indicator Strenath coefficient vellowness + code | index Index
grade (UHML) (Mic),% (StrE)J Reflectance b) (M),% | (SFI), (Unf), %
mm, inch X (Rd),% ’ mm P70
cN/tex
And-35 111/2 [(28.7)1.13 5.2 37.8 66.5 8.0 13 9.8 82.8
And-35 111/2 [(28.9)1.14 5.1 36.9 66.3 8.2 19 12.2 81.6
And-35 111/2 (28.1)1.11 5.2 39.1 67.7 7.9 11 8.1 83.6
And-35 111/2 (28.8)1.14 5.2 35.9 66.1 8.6 18 9.8 83.5
And-35 111/2 (29.8)1.17 4.9 39.7 66.6 7.7 14 7.0 83.4
And-35 111/2 |(28.0)1.10 5.0 35.4 67.6 7.8 15 13.3 81.0
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56524 11/2 (29.8)1.17 5.1 43.1 67.4 8.3 13 7.9 84.0
56524 11/2 (29.601.16 4.9 41.1 69.9 7.4 13 8.9 83.5
56524 11/2 (29.3)1.15 4.9 39.2 68.7 7.6 10 10.8 83.3
56524 11/2 (29.8)1.17 4.9 41.2 70.7 7.3 15 13.3 81.0
56524 11 (29.3)1.15 5.0 39.3 67.5 7.6 9 10.2 83.1

Conclusions and introduction of equipment in the technological

Studies have shown that during the movement of
raw materials along the mesh surface, a contact force
is formed between the organic particles in the cotton
and the mesh surface, under the influence of which a
flash occurs, resulting in reduced productivity and a
negative impact on cotton quality. Proper organization
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Introduction formation rate, etc. are taken into account. In this case,

When using non-explosive destructive mixtures the solution of the problem of obtaining a solid line as
(LDS), it is very important to determine the location a result of emerging cracks, when using LDCs,
of the wells to obtain a solid straight line of cracks in becomes a difficult task. If one or another method is
the fractured rocks. Their location and the formation used, then it is possible to give direction to these
of cracks in a straight line depends on the structure, fractures in order to end up with connected fractures,
strength and degree of elongation, etc. processed which ultimately form a continuous line of fractures
breeds. Cracks appear in rocks after applying LDCs. between the wells. One of these options is proposed in
These cracks are formed as a result of chemical- article [4]. In this article, in the process of solving this
physical reactions of the applied LDC. Fractures can problem, a theorem is mathematically modeled and
form anywhere in the well and develop in any proved, which states that the centers of the wells are
direction. As a result, the resulting material may be located along a straight line if the coordinates of these
unusable or some of it has to be rejected. For this centers satisfy a certain condition. We present this
reason, experts in this area are conducting research. theorem from [4].
Generally speaking, the formation of these cracks Theorem. If the following condition is satisfied:
depends on many factors. For example, they depend the distance between the points of the coordinate axes
on the composition of the mixture used, the material X1, X5, ., Xgand y, ..., y, must be equal, i.e.
of the rock, the diameter and depth of the boreholes, Xy —X; =X3— Xy = .. =Xp — Xp_q1 = Q,
the distance between the boreholes, strength, rock Yo=YV =YV3—Yo= .. =Y —VYn_1 =D,
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then the points Mi(x1; y1), Ma(x2; 32), ..., Ma(xn; 1),
which are the centers of the wells, lie on one straight
line given by the equation

Y=y =2(x—x) )

The result of this theorem is confirmed by
examples, as well as by experimental data. This
theorem is a real solution to this problem.

Below, a mathematical model will be given in the
interval version, where the problem of the mutual
arrangement of wells according to the design
development for splitting off part of the rock from the
main mass is solved, without causing damage to the
non-design one, i.e. not developed part of the breed.
The solution of this problem in the interval variant, or
rather by the methods of interval analysis [2], is
motivated by the fact that the diameter, depth of the
well, as well as the distance between them can vary
within a certain interval, depending on many
parameters of the developed rock [3]. For example,
according to [3], the borehole diameter d €
[60; 100]mrm, depth h € [6d; 10d], distance between

wells [ = 1000 %MM etc., here f is the coefficient of

rock expansion, o is the coefficient of rock strength.
For this reason, naturally, these parameters need to be
considered in a certain interval. Consideration of the
mathematical model in the interval version guarantees
two-sided estimates of these parameters for the lower
and upper boundaries of the obtained intervals.

Consider the following problem: at what location
of the wells can a continuous fracture be obtained
between the wells?

In order to answer this question, we will proceed
as follows.

Taking into account the given motivation of the
interval option, the well diameter d and the
coordinates of the well center M;(x;; y;)are taken as

an interval value, ie d = [d, d], x; = [ﬁ, x_i] and

y; = [&, ﬁ], here x;-is called the lower bound and

x;—is the upper bound of the interval x;, respectively,
which are real numbers. Further, the intervals,
according to the generally accepted rules, are
designated in bold, and real numbers in regular fonts.
In what follows, all arithmetic operations on interval
values will be carried out, according to [1], in the
complete interval arithmetic of Kaucher, which is
usually denoted KR. NurepBanbHOe IPOCTPAHCTBO H
KJIACCUYECKYI0 MHTEPBAJIBHYIO apU(METHKYy B 3TOM
npocrpadcTBe 06o3HaunM yepes IR [1].

Let, *e {+,—,,,/}, then *¢ KR means that
operations of addition, subtraction, multiplication and
division are performed in full interval arithmetic KR.

Now let's get down to solving the problem.

Without loss of generality, we will proceed as
follows. The considered intervals are located in the
positive part of the abscissas and ordinates. Then these
intervals are positive and non-zero containing
intervals. The intersection of the intervals x; and y; in
R? form rectangles containing points Mi(xi; vi), the
sides of which are equal to Xx;—x; y;—y
respectively.

We present some characteristics of interval
quantities according to [2], which we will use in
further reasoning.

The middle of the interval a = [a, @] is the
quantity mid(a) = %(g +a), the width of this
interval is the quantity wid(a) = a — a.

The interval version of a straight line is
considered in [5], in the form of a generalized line,
defined as a strip containing rectangles x;Ny;
obtained as a result of intersection of intervals x; and
y;. In the real version of the problem under
consideration, according to [4], the coordinates of the
point should satisfy the condition:

1. abscissas of point x, —x; =x3 —x, =

=Xy — Xpoq = a, (*)

2. the ordinates of the point y, —y, = y; —

Yo = o =Vn " Vn-1 = b. (**)

Note that x; € x; and y; € y;foralli=1,2,...,
n.

Now, using the introduced notation, we rewrite
equalities (*) and (**) in the following form

mid(x,) — mid(x;) = mid(x3) — mid(x,) =
- =mid(x,) —mid(x,_1) =a, (2)
mid(y,) — mid(y,) = mid(y3) — mid(y,) =
-+ =mid(y,) —mid(y,-) =b,  (3)

where a and b are constant numbers.

Further, as in the real case [4], we require the
location of the middle of the intervals Mi on one
straight line, since the middle of these intervals, by
definition, are real numbers. Then these points lie on
one straight line and satisfy the equation of the straight
line

X=X Y= Nn
X2 =X1 Y2—0

Substituting in this equation instead of x and y

the corresponding interval values, we obtain
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x—mid(x) _ y-midy)
mid(x,) — mid(x;)  mid(y,) — mid(y;)’
x-mid(x) _ y—mid(y)
mid(x;) — mid(x;)  mid(y;) — mid(y,)’
4
x—mid@x) _ y-mid(y)
mid(x,,) — mid(x;)  mid(y,) — mid(y;)
By term addition of the left and right sides of
equality (4), respectively, gives
x — mid(x;) N x — mid(x;) - x — mid(x;) B
mid(x,) — mid(x;) mid(x;) — mid(x;) mid(x,) — mid(x;)
y — mid(y,) y —mid(y,) L Y- mid(y,) )

=— . +— : + - . :
mid(y,) — mid(y;) mid(y;) — mid(y;) mid(y,) — mid(y;)
By virtue of equalities (2) and (3), we can write

mid(x,) — mid(x;) = a, mid(x3) — mid(x,) = 2a, ..., mid(x,,) — mid(x;) = (n — 1)a and
mid(y;) — mid(y,) = b, mid(y3) — mid(y,) = 2b, ..., mid(y,,) — mid(y,) = (n — 1)b.

Further, using the properties of the interval numbers, this is possible since the denominators
operation [1], the denominators of the fractions in contain numbers, then we have
equality (5) will be replaced by the corresponding

x — mid(x;) N x — mid(x;) x — mid(x,) B
a 2a (n—1a
_ y-mid(yy) | y-mid(yy)  y-mid(y,)
- b + 2b Tt (n-1b ° ©)
In equality (6), putting the common factors centers of the wells is constant, i.e. equal, this follows
outside the bracket, We get: from conditions (2) and (3). The coordinates of the
x—mid(x;) (1 iy ) _ y-mid(yy) (1 + well centers are Io_cated at poi_nts Mi(n_zid(xl-);
a (n-1) b mid(y;)). The direction of the strip determines the
2 + -+ (n— 1)) gvalue. The distance between the centers of the wells
Reducing the expressmns in parentheses in both is defined by the equalities
parts of the last equality, we have: M.+1(mid(x-+1). mid(y-+1)) _
x—mid(xq) _ y-mid(y,) (7) . ! . ! . '
a b M;(mid(x); mid(y)) =1, 9
After making simple transformations, we rewrite where i =1,2,...,n— 1.
the last equality in the following form: Now let us determine the width of the resulting
y —mid(y,) = S(x — mid(xl)). (8) strip, given by equation (8).

This is the same as specifying the width of the
intervals x — mid(x;) and y — mid(y,). Determine
the width of the interval x — mid(x;,).

By definition and the interval width property

Equation (8) defines the strip widths on the plane
located in the first quarter of the Oxy plane.

This means that the centers of the wells are
located within this strip, and the distance between the

wid(x — mld(xl)) wid(x) + wid(mid(x,)) = wid(x) + mid(x;) =

=x—-x+= (x +x) = (x+ xl) (g 2_1) (10)
In the same way, we get the result for the interval
y — mid(y,):
wid(y - mid(y)) = (¥+37,) - (y = 331). (11)
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From equality (10) and (11) it is seen what the
width of the resulting strip given by formula (8).

Consequence. Since we need to find the strip
with the smallest width, in equality (8) the expressions
x —mid(x;) and y —mid(y,), without loss of
generality, can be replaced by wid(x) and wid(y),
which are often found and are convenient for use in
practical tasks. Then we get

wid(y) =2 wid (x). (12)

Ip

If we put wid (x) = minx; and wid(y) = miny;

foralli=1, 2, ..., n, then equality (12) takes the form
miny; = gmjn X;. (13)
L L

Equality (13) is of practical value, since
engineers work with real numbers, not intervals, and
this equality sets the strip with the smallest width.
Figure 1 shows the determination of the swath width
and the location of the well centers, for three points as
the center of the wells.

X X
Figure 1. The image of the strip and

It is known that the smallest area of a rectangle is
equal to the area of a square obtained from this
rectangle with a smaller side.

Further, let us denote by p the width of the strip
and by c the side of the square obtained from the
rectangle x; N y;. The side of a square is determined
by the following equality

{ min x; ,
L

fori=1,2,..,n.
In this case, the bandwidth p will be equal to

<

if minx; < miny;

— 2 1

miny;, if othewise.
L

p =2, (14)
if the strip is sloping and
p=c, (15)

In this case, the well, like a circle, is inscribed in
a square with side c, therefore, for the diameter of the
well, the inequality

Xo Xap Xo

the location of the centers of the wells.

d<p.

Thus, the derivation of equation (8) and, as a
consequence, equation (12) and equality (13), are the
solution to the problem posed. Equalities (14) and (15)
determine the width of the resulting strip. As a result
of obtaining these equations, the following theorem
was proved.

Theorem. If for the intervals x;,y; € IR, i=1, 2,
..., N, conditions (2) and (3) are satisfied, then

1) the coordinates of the points of the center of
the wells are located along the strip determined by
equality (8), and the smallest width of this strip is
given by equalities (14) (or (15));

2) the distance between the wells is determined
by equality (9).

Figure 2 shows a general view of the location of
wells in the area of processed rocks, specified by the
customer's technical regulations.
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Figure 2. Images of a general view of the location of wells in the area of the treated rocks.

Conclusion

In recent years, there has been an intensive search
for methods for the effective development of rocks.
Arbitrary location of wells, when used for blasting
purposes, after the explosion of the rock, those parts
of the rock mass that were not the object of design
development will suffer. The shock is free from the
explosion, forming many cracks in this part of the
mountain range, loosening it, which can subsequently
lead to emergency situations. It is these circumstances
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Abstract: It is known that the tomato plant is one of the most important food crops. In recent years, tomatoes
have been found to cause various diseases and damage to crops. One such disease is tomato fruit black mold
(alternariosis). The lycopersici stimulates the gifomycete fungus. The leaves, stems and fruits of the plant are
damaged. On the fruits of tomatoes develops a disease of dark brown or black, sunken appearance, and they pass
into the fruit. The resulting disease is more common in areas where the fruit is attached to the twig.
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Introduction
UDC 632.9+582.288

In Uzbekistan, it has been reported that
Alternaria solani, a fungus caused by the fungus
Alternaria solani, has been detected in greenhouses
and has affected 70-80% of crops, but according to the
author, the disease is most likely caused by the fungus
A. alternata. The most important of the conditions
necessary for the strong development of the disease -
the presence of high humidity for a long time. By
removing the lower leaves of the tomato and ensuring
that the humidity is 70-80% by heating and ventilating
the greenhouse, the crop will not be severely
damaged. In order to prevent the accumulation of
infection, damaged plant debris should be removed
from the greenhouse and disposed of. If there is a
strong risk of disease development, it is recommended
to spray the crop fungicide. If fungicides are used
regularly against the pathogen, it is necessary to
develop a carefully prepared program of application
of the fungicide, taking into account the possibility

Doi: Gos¥® https://dx.doi.org/10.15863/TAS.2021.10.102.89

that the pathogen will also develop resistance to them
[7,10].

In order to increase the yield and quality of
vegetable crops grown in the country, the use of
modern technology in their cultivation, the
introduction of productive and local varieties, as well
as a number of factors play a special role in effective
protection of vegetables from various diseases [1,4,2].

Research results.

The fight against the disease in the fields is
carried out on the basis of complex agrotechnical,
biological, chemical and other measures. The
importance of chemical control measures in the
protection of the plant and its crop is high. The
chemical method has several drawbacks and pollutes
the environment. But their effects are fast and highly
effective. In the research of S.Ya. Popov and others
we can find information about anti-disease drugs and
the history of their use. Sulfur preparations have been
used as fungicides for many years and are still widely
used in agriculture [3].
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The chemical method has several drawbacks and
pollutes the environment. But their effects are fast and
highly effective. Proper use of fungicides is important
in protecting crops and increasing yields.

The list of pesticides and agrochemicals allowed
in the territory of the Republic of Uzbekistan (list,
2016) includes 124 fungicides and 69 seeds. Of such
a wide range of drugs, 12 have been recommended for
alternariosis of vegetable plants [8,11].

According to Khojaev, the correct use of
chemicals is important in protecting crops and
increasing productivity.

Insufficient research on the effectiveness of
fungicides against diseases of vegetable crops, as well
as the use of fungicides against fungal diseases,
prompted the implementation of these studies [5,6,9].

During the study, the biological efficacy of
Folicur 25% em.k. against tomato alternariosis was
studied, the results obtained are presented in Table 1.
If we pay attention to the data in the table, the
consumption of Folicur 25% em.k drug from 0.5 1/ ha
to 1.0 | / ha - when used in moderation, the disease is
65.0% to 2.0% compared to control, 0.5 | / ha.
Expenditures were reduced from 65.0% to 5.0%.

Table 1. Biological effectiveness of Folicur 25% em.k fungicide against alternariosis during the growing
season of tomatoes,% (Tashkent region, Tashkent district ""Yakhyakhon Ziyo Nur Agro™ farm 2014 y).

Preparation

Prepara
Experiment tion of use, Damage % Biologically effective,
options kg/ha %
day day
Until processing
disease development, 2 2 2 2 Q Q
% g 8| 8| 8| 8| 3
Te] o o Te] o Lo
— o < — (92 <
Folicur
0,5 65,0 50 | 12,0 | 350 | 69,4 | 66,2 45,3
Folicur 1,0 65,0 20 | 140 | 350 | 734 | 637 45,3
Unprocessed - 65,0 76,0 | 81,0 | 860 | - - -
control
EKF 05— 2,3

Folicure 25% em.k drug at a dose of 0.5 1/ ha to
1.0 1/ ha - its effectiveness was observed to be high,
ie from 69.4% to 73.4%, increasing the dose leads to
a decrease in the effectiveness of the drug arrival was
noted. So, Folicure 25% em.k. Consumption of the
drug at around 1.0 | / ha is a good norm in the fight
against the disease. Based on the results obtained, we
can conclude that the follicle is 25% em.k. application

of the drug against alternariosis of tomatoes is highly
effective.

The most effective rate of application of folicul
preparations for alternariosis in vegetable crops is 1.0
I / ha. So Folicure 25% em.k. drug gives good effect
against alternariosis, we now plan to try drugs for
alternariosis in vegetable crops that have not been
used before.

Table 2. Infection of tomatoes with alternariosis during the growing season,%
(Temir Kadam farm, Qibray district, Tashkent region, 2015)

Experience consumption rate, .
variaty kg/ha, 1/ ha until processed 15 days 30 days 45 days
Ridomil Gold 1,5 74,0 5,0 13,0 35,0
MTs
68% 5.0.9. 2,5 74,0 2,0 10,0 32,0
Fundazol 15 77,0 9,0 19,0 39,0
50% n.kuk.
(default) 2,5 77,0 6,0 27,0 44,0
Unprocessed : 77,0 87,0 90,0 97,0
EKFos= 0,9 1,4 2:4
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Two field experiments were conducted to test
new drugs against alternariosis during the growing
season of plants.

In our first experiment, Ridomil Gold MTs was
found to be 68% s.d.g. preparations were obtained.
For comparison, Fundazol 50% n.kuk. fungicide was
applied. During the experiment, 77% of the plant leaf
damage was noted. Less damage to the fruit was
observed (Table 2).

Ridomil Gold MTs, when used at a dose of 1.5-
2.5 kg / ha, is effective and protects the plant from
disease throughout the growing season.

Based on their experiments, we can conclude
that both drugs are highly effective in tomato
alternariosis during the growing season of the plant.
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Introduction

Methods for obtaining polymer composite
materials depend and are determined, first, by the state
of aggregation, as well as the type and type of filler
introduced [1]. Most of the methods for producing
polymer composites include the stage of making so-
called press powders either by the wet method, for
example, by impregnation with resins, or by the dry
method, for example, by rolling. These technological
solutions are  multi-stage  and  expensive,
environmentally harmful, and lead to wear and tear of
technological equipment. Today in developed
countries, it is used, showing the prospects for the use
of graphite nanotubes, nanofibers, graphene particles
as effective modifiers [2]. Despite the availability of a

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2021.10.102.90

number of results obtained in this field, until now
there is no general concept of filling polymers with
graphene nanofillers. Combining graphite nanofillers
with a polyolefin matrix is a very successful way to
combine the mechanical properties of nanostructures
with the advantages of composite materials based on
polyolefins. The unique properties of graphite
nanostructures make them ideal reinforcing agents in
polymer matrices [3].

It is difficult to incorporate graphene particles
into a polymer matrix. In order to realize the
properties of graphite nanostructures, an extended
interfacial area between the nanostructures and the
polymer is required. The use of solution technology
does not allow achieving the goals of
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nanomodification, and the properties of such a
composite are significantly low. The physical and
mechanical properties of polyolefins reinforced with
graphene nanofillers do not significantly improve,
since weak interfacial adhesion at the polymer —
nanofiller phase interface interferes with the
connection [4].

The introduction of nanofillers into the melt
under intense loads is an alternative method for
thermoplastic polymers. The advantages of this
technology are high productivity, compatibility with
standard polymer processing technologies, and
standard equipment. Therefore, there is growing
interest in the inclusion of graphite nanoparticles in
polymer matrices to obtain materials with improved
characteristics [5].

Our research is devoted to the creation of
composites based on polypropylene and graphite
nanoparticles. For the study, we used Chinese-made
nano graphene powders [6,7,8].

Polypropylene (grade 01030) was used as a
polymer matrix. A laboratory extruder (temperature
from 150 to 20 ° C) was used to move the
nanocomposites. After dry mixing, all components

were added simultaneously to the hopper. To assess
the properties, samples were obtained under pressure
at 185-225 ° C on an LMU-500 injection-molding
machine [9,10,11].

Commercially produced graphene nanofillers
inevitably contain impurities, have different
defectiveness, high van der Waals interaction, which
leads to the aggregation of graphite structures and
complicates their uniform distribution in the polymer
matrix. For uniform dispersion of nanofillers in a
polypropylene matrix, an UZS-01 ultrasonic mixer
was additionally used. Polypropylene nanocomposites
were prepared by diluting a propylene glycol-based
concentrate, a nanofiller, in a polypropylene matrix
while mixing in a melt. Then, standard samples were
prepared under pressure by the casting method
[12,13,14].

The physical and mechanical properties of
polymer nanocomposites largely depend on the
dispersion of the filler and the interfacial interaction at
the interface. Efficient stress transfer at the
polypropylene - nanofiller interface determines the
high strength characteristics of the material. Table 1
shows the properties of nanofilled polypropylene.

Table 1. Influence of graphite nanofillers on the properties of composites based on polypropylene

Composition Melt algvr\;gﬁte, g/ Flexural strelrrp[:ﬁCLJ / Strength at
strength, MPa gr]nZ' rupture, MPa
Polypropylene 2,7 36 70 38
Polypropylene + graphite
nanoparticles, 4:1 wt rel. 3,1 44 86 49

It can be noted that in the case of using graphene,
the effect of significant strengthening of the composite
and an increase in its impact toughness at a degree of
filling of 0.01 wt. % can presumably be associated
with two circumstances: both graphene surfaces are
used in the formation of contacts between the matrix
and the filler; not excluded are "through" interactions
"matrix - matrix" through the graphene layer, the
thickness of which approximately corresponds to the
atomic diameter of carbon [15,16,17].

References:
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pressure and vacuum are created in the medium, high
local pressures arise, spherical shock waves are
formed, which lead to the destruction of nanofiller
agglomerates.
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Introduction In the Republic of Uzbekistan, the President

Currently, the digital economy is the main approved the Strategy "Digital Uzbekistan-2030" [1],
engine of economic growth for any country and is one in accordance with which programs for the digital
of the main directions in the economy. The digital transformation of regions and industries for 2020-
economy is showing high growth rates in most 2022 are being implemented. The strategy includes
countries of the world. The impact of digitalization is more than 220 priority projects providing for the
reflected in government structures and civil society improvement of the e-government system, the
institutions, in the economic and social spheres, in development of the domestic market of software
science and education, culture and lifestyle of people. products and information technologies.
This is due to the fact that, in general, communication Digitalization, which is becoming a new stage of
services allow the full use of the existing potential, economic and technological development, has
significantly contribute to achieving the goals of dramatically changed people's lives, created huge
sustainable economic growth, prosperity, democracy, opportunities and increased competition in the
peace and stability. international arena. Now such digital technologies as

[ ]
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big data, artificial intelligence, neurotechnology’s,
qguantum  technologies, cloud and mobile
technologies, virtual and augmented reality
technologies, cross-exchange, blockchain
technologies play a decisive role.

Research methodology

The methodological basis of this work was
legislative and regulatory legal acts on the
development of digitalization in the country, in
particular, Decree of the President of the Republic of
Uzbekistan No.-5349 "On further improvement of
information technologies and communications” [2]
dated February 19, 2018, Decree of the President of
the Republic of Uzbekistan No.-5953 [3] "About the
state program for the implementation of the action
strategy for the five priority areas of development of
the republic of Uzbekistan in 2017-2021 in the "year
of development of science, education and the digital
economy"”. In addition, the article uses modern
statistical methods and observation methods used in
the collection and processing of statistical data based
on expert evaluation and comparison. Graphic,
analytical, structural analysis and other methods are
also widely used in the work.

Main part

Investments in the field of information and
communication technologies (ICT) are very important
for the development of the country's economic
potential, which stimulate innovative development,
lead to increased labor productivity, cost reduction
and the emergence of new types of economic
activities, and, equally importantly, improve the
quality of life of the population.

It is advisable to consider the process of
digitalization in a broad and narrow sense. The first is
understood as multidimensional organizational and
technological processes of mass application of new
digital technologies in production and management in
order to reduce costs and increase the speed of
business processes [5]. In the second, narrower,
technical plan, it means the transition from an analog
form of transmission, processing and presentation of

data (information) to a digital one, carried out through
the use of appropriate technologies and platforms. The
transition to the digital economy is a step towards
improvement the economic situation of the country. In
order to take measures, it is necessary for the State to
regulate the management of socio-economic
development. It should ensure the interaction of the
government, employers and the education system [6].

The concept of the national strategy "Digital
Uzbekistan 2030" should be evaluated as a strategy
aimed at: accelerated digital development of the
country, the formation of a digital economy based on
data; creating a favorable environment for the
development of innovative products; improving the
efficiency of public administration, providing
convenient public services to the population and
business entities [7]. New economic and technological
conditions require the creation and implementation of
approaches to assist the population in mastering the
key competencies of the digital economy, ensuring
mass digital literacy and personalization of education.

According to the Presidential Decree, it is
planned to increase the share of the digital economy
in the country's GDP by 2 times by 2023 and increase
the volume of services in this field of ICT by 3 times,
bringing their exports to 100 million USD [4]. In
2019, Uzbekistan ranks 95th in the information and
communication development index among 176
countries and the share of information technologies in
the country's GDP is only 2.2%. For comparison: in
South Korea - 9%, Japan - 5.5%, China and India -
4.7%.

Over the past three years, the economy of
Uzbekistan has grown at an accelerated pace, which
was accompanied by an annual increase in the volume
of investments in fixed assets almost twice, including
in the field of ICT and communications.

The volume of investments in the type of
economic activity "information and communication”
in 2017 increased 2.4 times compared to 2016. In
2018, there was a decrease in investment volumes by
almost 2 times, and in 2019 this indicator increased by
3 times.

Table 1. Dynamics of changes in the volume of investments in fixed assets in 2017-2020 (billion UZS) *

2017
Total mves_tm_ents in fixed 60719,2
assets, of which:
in the fl_eld_of 'Ilnformatlon and 18912
communications
Forelg_n dlre_ct _mvestment and 12395 2
loans, including:
in the field of "information and 11775

communications"

107333,0

14660,4

2018 2019 © ri%ﬁhs) © ri%%ghs)
1809243 | 857751 | 84806,7

966,0 32413 11151 19834
58786,7 324382 | 377485

205,2 1175,7 616,3 830,5

* Source: open data portal of the Republic of Uzbekistan - data.gov.uz
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In the first half of 2020, the volume of total
investments in fixed assets decreased slightly, while
the volume of foreign direct investment and loans, on
the contrary, increased. Despite the decrease in the
total volume of investments, investments in the field
of information and communication technologies and
communications were directed by about 1.8 times, and
foreign direct investment and loans - 1.3 times more,
compared to the same period last year. The share of
investments in the field of information and
communication technologies and communications
also increased from 1.3% to 2.3% of total investments,

and in the volume of foreign direct investment and
loans - from 1.9% to 2.2%.

In the field of information and communication
technologies, there was also an increase in the number
of newly created enterprises, with the exception of
2020, when 34 fewer enterprises were created than in
the same period of 2019, due to the impact of the
coronavirus pandemic. At the same time, the share of
enterprises in the field of ICT and communications in
the total number of enterprises has not changed in the
last three years and averaged 2%.

Table 2. The number of existing and newly created enterprises with the participation of foreign capital*

Enterprises with foreign capital

Operating enterprises, including:

in the field of "information and communications™
Total newly created (in January-June), including:

in the field of "'information and communications™

2018 2019 2020
6294 9014 11082
196 296 296
1601 1715 926
20 38 28

* Source: open data portal of the Republic of Uzbekistan - data.gov.uz

Among the enterprises of ICT and
communications, the main share of the total number
of enterprises is made up of enterprises providing
communication  services — 30%, computer
programming - 29%, publishing - 17%, as well as in
the field of information - 15%. In 2019, 9 major
investment projects worth 177.5 million USD were
implemented in the ICT industry, in accordance with
the Investment Program. The sources were foreign
investments in the amount of 97.14 million USD,
foreign loans guaranteed by the state - 53.38 million
USD and own funds of enterprises for 26.93 million
USD. The growth of investments in the field of ICT
and communications contributed to the improvement
of the production indicators of the industry [8]. In
2019, the total volume of services rendered in the field
of ICT and communications increased by 104% and
reached 10.6 trillion UZS. At the same time, the
volume of computer programming services has grown
almost 2.5 times - from 443.3 billion UZS in 2017 to
1078 billion UZS in 2019. The total export of
communication and information services in 2019
increased by 30% and amounted to $ 176.0 million,
and the export of software products and services
increased by 2 times — from 8.0 million USD to 15.8
million USD.

Most of the investment projects are related to
improving infrastructure and expanding access of the
population and organizations to a broadband
communication network. The length of fiber-optic
communication lines laid in 2018 was 26.6 thousand
km, in 2019 — 36.6 thousand km, and in 2020 it is
planned to increase this figure to 48.6 thousand km.
The number of broadband ports for Internet
connection also grew 1.5 times annually and

amounted to 1.2 million in 2018, 1.9 million in 2019,
2.6 million in 2020, and 3.2 million ports in 2021 [9].

Opportunities for access to the Internet have
expanded, in particular, for social institutions
(schools, hospitals, kindergartens). So, if in 2019 only
34% of social institutions were covered by such
access, then in 2020 this indicator will be brought to
90%, and in 2021 — to 100%.

The total bandwidth of the external
(international) Internet communication channel has
been increased 10 times since 2018 — from 110 Gbit/s
to 1200 Gbit/s. In 2021, it is planned to increase the
bandwidth of  the international Internet
communication channel by 2.5 times - up to 3000
Gbit/s, and the bandwidth of regional networks to
regional centers by 2 times - up to 400 Ghit/s, and
from regional to district centers by 1.5 times - up to 60
Gbit/s.

In order to develop mobile communication
networks, 6 thousand new mobile base stations were
installed within three years, as a result, their total
number exceeded 26 thousand [10]. The expansion of
the network of mobile base stations allowed to create
conditions for the provision of services (to increase
the coverage) of mobile communications for 96% of
the country's population, and the level of coverage of
broadband (high-speed) maobile Internet connection to
70%.

At the same time, it should be noted that the
expansion of the network of mobile communication
stations is due to the installation of new stations that
ensure the operation of 3G / 4G networks, that is,
networks of the 3rd and 4th generations. In particular,
in 2019 alone, more than 2.2 thousand such stations
were installed and launched. Installing stations for
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3G/4G networks allows you to increase the speed of
the Internet channel used by subscribers.

Considering the attraction of foreign direct
investment, proposals will also be developed for the
phased sale of state assets of local mobile operators,
as well as for creating favorable conditions for
attracting private investment in the development of
telecommunications networks in rural areas on the site
of the so-called "last mile", that is, the section of the
communication line from the switching device of the
service provider to the subscriber [12,13].

In accordance with the Investment Program for
2020-2022, approved by the Presidential Decree on
January 9, 2020, a number of major projects are
planned to be implemented in the field of ICT. In
particular, during 2020-2022, it is planned to attract a
total of 676.8 million USD to the ICT sector.
investments, of which 491.2 million USD - foreign
direct investment and 178.3 million USD - foreign
loans under a state guarantee.

Table 3. Projected investment in the ICT sector in 2020-2022 (million dollars) *

Total investment amount, including:
foreign direct investment
foreign loans under state guarantee

2020 2021 2022
178,7 2417 256,4
139,2 171,9 180,1
37,5 67,7 73,1

* Source: Data from the website of the Ministry for the Development of Information Technologies and

Communications of the Republic of Uzbekistan

In order to further develop the field of ICT and
the digital economy, on April 28, 2020, the President
signed a decree "On measures for the widespread
introduction of the digital economy and e-
government", which set new goals and objectives for
the development of these areas [11, 16].

The resolution, in particular, provides for the
accelerated formation of the digital economy and an
increase in its share in the country's GDP by 2 times
by 2023, as well as the development of the "electronic
government™ system and bringing the share of
electronic public services to 60% by 2022.

In addition, a complete modernization of the
country's digital infrastructure, the availability of
modern telecommunications services in the regions,
as well as the connection in 2020-2021 of all
healthcare institutions, schools, preschool education
organizations, villages and mahallas to the high-speed
Internet and improving the quality of communication
services will be provided [14].

Among the priority areas, the development of
"digital entrepreneurship™ through the production of
software products and the creation of technological
platforms, as well as an increase in the volume of
services in this area by 3 times, bringing their exports
to 100 million USD by 2023, are also highlighted.

The resolution also approved lists of priority
projects in 2020-2022 for the further development of
e-government (104 projects in total), as well as the
widespread introduction of modern ICT in the real
sector of the economy (87 projects). A total of 17.6
trillion UZS will be allocated for the implementation
of priority projects in the field of ICT in 2020-2022,
of which 13.6 trillion UZS will be allocated for
telecommunication  infrastructure  development
projects [15].

The resolution also approved "roadmaps" for the
further development of the Technological Park of

Software products and information technologies, as
well as the introduction of digital technologies in
agriculture and water management in 2020-2021.
Among the activities of the roadmap for the
introduction of digital technologies in the field of
agriculture, the development of the "Concept of Smart
Agriculture™ and the "Concept of Water Management
development for 2020-2030" were planned. In
addition, it is planned to improve the geoinformation
and cadastral system of land accounting [17].

The growth of investments in informatization
and telecommunications not only pursues the goal of
increasing the export of IT services, but also
stimulates innovative development, promotes the
emergence of new types of economic activities,
increases labor productivity and the quality of life of
the population.

Conclusion

The experience of foreign countries shows that
the digital economy is developing simultaneously in a
wide range of directions and cannot be built by a
limited number of companies, even if they are given
special powers and resources. Therefore, the main role
in the digital economy should be played by private
business with a strong entrepreneurial and innovative
approach, and the state should create infrastructure
and conditions for private initiative.

The state can stimulate the digitalization of
economic processes by the following actions:

- actas an organizer of common technological
platforms that unite various organizations, or as a
regulator that prescribes requirements for the use of
certain technological solutions, since without
synchronization of the processes of implementing
standard technological solutions in entire segments of
the economy, their widespread distribution is
impossible;
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- constantly improve the existing regulatory
framework regulating the development of the digital
economy, and do it in a dialogue mode and
considering the opinions of users, developers and
service providers, who in practice will face new types
of objects and subjects of information legal relations
that require legal registration;

- to become a participant in the overall process
of digitalization of relations, including developing the
"Electronic Government" system and the list of public
services provided in electronic format;

- stimulate and encourage the introduction of
information ~ systems, electronic  services in
organizations and introduce tax incentives for the
development of digital technologies, as well as cross-
border online trade;

- totrain personnel in the necessary quantities,
both IT specialists and programmers themselves, as
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Introduction of discourse, the views expressed in the 60s of the last

As a result of the development of linguistics,
new fields began to emerge. Different fields of
modern linguistics differ from each other in the object
of research, methodological issues, and at the same
time require each other. Discourse is one of the most
important issues in pragmatic linguistics and cognitive
linguistics. Many modern linguists connect the
concept of discourse directly with the text [1]. In some
cases, it is recognized as a collection of combined
texts. The text can be considered the same [2]. Zellig

century can be divided into two:

1- Harris (1952)

2-Mitchell (1957) (Coulthard 1985: 3).

The main findings and results
Zellig Harris's article “Discourse Analysis”

provides some

initial

comments on discourse.

According to him, discourse analysis is a formal
analysis of interconnected oral and written speech,
while not requiring the analyst to analyze the meaning

Harris was the first to use the terms discourse and
discursive analysis as a method of connected speech
and writing analysis. In general, if we look at the
history of the emergence and formation of the concept

of each morpheme. Discourse, according to Zellig
Harris (1951), “In modern descriptive linguistics,
more than one word is usually not taken into account.
The linguist usually considers the interdependence of
the elements in only one sentence at a time. This gives
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a possible description of the material because the
interrelationship of the elements within each word (or
word type) is developed and the other speech has a
sequence of words, i.e. interrelationships described as
a sequence of elements. This limitation means that
nothing is said about the interrelationship between all
the words in the sequence”. As an example of the
application of the Harris approach, he cites a text
containing the following four sentences as an

example:

Daraxtlar bu yerda kuzning o ‘rtalarida
aylanadi.

Daraxtlar bu yerda oktyabr oyining oxirida
aylanadi.

Birinchi sovuq kuzning o ‘rtasidan keyin keladi.

Biz oktyabr oyining oxiridan keyin isitishni
boshlaymiz.

The trees rotate here in mid-autumn.

The trees here turn around in late October.

The first frost comes after mid-autumn.

We will start heating after the end of October.

The purpose of the analysis is to distinguish units
of text that are equivalent in distribution but do not
have the same meaning; these are only considered to
be true equivalents for the text [3, p. 30].

Grenoble (2000), commenting on Harris's
description of the discourse, says:

“Harris makes discourse-analytical research
more interesting. He argues that linguistic research is
based on feedback elements, that discourse should be
considered a continuation of thought. Harris argues
that the study of the relationship between words
within the discourse required more information than
the processing of the theoretical apparatus of the
period in the volume of speech analysis. While this is
true for the 1950s and 1960s, it is approximate, but in
the 1970s a variety of approaches emerged, such as
pragmatics, conversation analysis, textual linguistics,
and relevance theory” [4].

According to Harris and Grenoble's definition of
discourse, discourse is based on the interrelationship
of words in any form of speech. This definition, as one
of the first definitions of discourse, can be said to
represent only one aspect of it. This is because the
relationship between the words does not reveal the
whole point of the discourse. At the same time it
represents a certain aspect. The Collins concise
English dictionary, published in 1988, provides seven
different interpretations of discourse:

Discourse: 1. Verbal communication, talk,
conversation. 2. A formal treatment of a subject in
speech or writing. 3. A unit of text used by linguistic
phenomena that range over more than one sentences.
4. To discourse: the ability to reason (archaic). 5. To
discourse on/upon to speak or write about formally. 6.
To hold discussion 7. To give forth (music) (archaic)
[5]. It appears that discourse has the following 7
etymological meanings:

1. Verbal communication; conversation,
conversation; 2. A means of formal communication in
speaking or writing a topic 3. A unit of text used by
linguists to analyze linguistic phenomena involving
several sentences; 4. Speech: ability to think (archaic);
5. Formal speaking or writing; 6. Discussion; 7.
(Music) (Archaic) (14th century, from Medieval
Latin.)

The Longman Dictionary of English defines
discourse as follows:

Discourse. 1. Conversation, especially of a
formal nature; formal and orderly expression in the
form of ideas in speech or writing [6].

While there is not enough clear information
about the history of the origin of many concepts and
terms in linguistics, there is still no clear explanation
for the complexity of the interpretation of “text” and
“discourse”. Because the two concepts are so similar
and interrelated, linguists need special research [15,
pp. 37-50].

In the 1950s, in the process of developing Emile
Benvinist's theory, he used the term discourse, which
is characteristic of French linguistics, in a new sense,
describing it as “speech mastered by the speaker” [7].
In 1952, Zelig Harris published an article entitled
Discourse analysis, which deals with the method of
speech in relation to complementary units. While
Benwinist considered discourse to be the speaker's
interpretation of speech, Harris's research was a
sequence of sentences, a piece of text larger than a
sentence.

Professor T.A. van Dyke interpreted the
discourse in a much broader (complex speech
phenomenon).  Discourse is an event of
communication between the listener and the speaker
that takes place at a specific time and place in a
particular context. This communication can be verbal,
verbal, written, verbal or nonverbal. Examples include
a regular conversation with a friend, a dialogue
between a doctor and a patient, and reading a
newspaper [1].

In the discourse, T.A. van Dyke emphasizes only
the oral form of communication and calls it “text” or
“conversation”. In this case, the discourse is
interpreted as a completed or ongoing “product” of the
process of communication with the recipients, that is,
in general, the discourse is the product of the written
or oral communication process.

The broad and narrow concepts of discourse
have the same general meaning in the context of the
term “discourse”, such as “this discourse”, “these
discourses”, “its discourse” in the objects of the
situation.

According to linguists, including T.A. Van Dyke
and Z.Y. Turayeva [8], the concept of “discourse” is
as vague as “concepts of language, society, ideology”.
There is no clear and generally accepted explanation
that covers all aspects of the use of discourse.

Philadelphia, USA

826

2 Clarivate
Analytics e



ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350

The same can be said of the text. Many linguists
have not been able to explain the term “text” in the
process of studying the text, its essence, and its
characteristics [9-10]. Various authors have pointed to
different aspects of this situation: D.S. Likhachev to
the existence of its owner, which creates a certain
content in the text; O.L. Kamensky on his important
role as a tool in verbal communication; A.A. Leontyev
noted the functional completeness of the speeches and
others.

Another traditional interpretation of the text is,
first, as a written form of language; secondly, there is
a mixture of correct and metonymic meanings: the
term “text” means a part of the text. Note the comment
by L.R.Galperin: “Text is a written document that is
objectified in the form of a document, literary in
accordance with the type of document, rounded by
various lexical, grammatical, logical, methodological
links (title) and a number of units (expressive units)
are the result of a speech process with a certain focus
and a pragmatic structure completed content [11]. It
should be noted that the definitions of the text given
here may be questioned and may lead to objections.

As an example, Y.S. Kubryakov noted that “not
all texts have a title (individual poems, advertising
texts, announcements). About a number of texts it can
be assumed that they were not completed by the
author; in many cases the poems also end with three
dots pointing to an unfinished content. In addition to
written texts, texts for oral speeches can also be
considered (usually referred to as “message / speech /
lecture text”, etc.). Finally, not all texts can be
presented as a sequence of super-phrase units - it must
be admitted in any case, Entries such as “No entry” or
“Cutting flowers are strictly prohibited” are
considered separate texts [12].

However, it should be noted that the concepts of
speech (discourse) and text have recently become
more popular.

Discourse  (speech) is an object of
interdisciplinary research. In the study of speech, in

addition to theoretical linguistics, computer
linguistics, artificial intelligence, psychology,
philosophy,  logic, sociology, anthropology,
ethnology, literature, samiotics, historiography,

religion, law, pedagogy, translation practice and
theory, etc. ‘are permanently connected. Each of these
subjects studies speech in its own way.

The concept of discourse changes traditional
notions of speech, text, dialogue, style, and even
language. There are three main classes of commentary
that belong to individual authors and the use of the
term “discourse” in accordance with different national
traditions [16, pp. 311-318].

The first class includes the absolute linguistic
use of the term, which was first used in Harris's
Discourse-Analysis. The use of the term “discourse”
in linguistics is also different, mainly considering the
traditional formation and definition of concepts such

as text, speech and dialogue. On the one hand,
discourse is considered as speech in a communicative
situation, and therefore is seen as a category with a
more explicit social meaning compared to an
individual’s speech activity. According to N.D.
Arutyunov, “discourse is a conversation of life” [13].
On the other hand, the analysis of modern (mid-1970s)
practice is concerned with the study of the laws of
information movement in the process of
communication through replication exchange; thus
being a peculiar continuation of a rather structural
lineage whose origin goes back to Harris (although it
is not usually so called), it describes some structure of
the interaction. At the same time, emphasis is placed
on the dynamic nature of speech, which aims to
distinguish between the traditional notion of speech
and the stability of text. The first class of
interpretation of the term “discourse” occurs mainly in
the scientific tradition of the English language.

The second class of use of the term “discourse”
has gone beyond the scope of science in recent years
and has become popular in journalism, referring to
French structures and poststructuralists, primarily M.
Foucault. These expressions explain traditional
notions of style (“style means man”) and individual
language  (“Dostoevsky's  style”,  “Pushkin's
language”, etc.). The term “speech” understood in this
way (also made as Foucault used and often used as a
synonym with the term “speech practice”) describes a
way of speaking and has an absolutely clear definition
- WHICH or WHO is speaking because researchers
are not interested in any speech, but its specific types
are determined by a wide range of parameters. Here,
speech is a stylistic identity that contains a specific
idea. In addition, it is assumed that the way of
speaking mainly determines and creates the subject of
the conversation, the relevant institutions.

Finally, there is a third case of the term
“discourse” associated with the name of the German
philosopher and sociologist Y. Habermas. It may be
more specific than the previous concept, but it has
important features. In this third concept, “speech” is a
special ideal type of communication that takes place
in the maximum removal of social reality, traditions,
authority, communication situations, etc., and is
aimed at critically discussing and justifying the
thoughts and actions of the participants.

The three macro concepts listed above (as well
as their types) interact and interact with each other. Of
course, these views are not exceptions, but
complement each other.

The three macro concepts listed above (as well
as their types) interact and interact with each other. Of
course, these views are not exceptions, but
complement each other.

Speaking about the difference between speech
and text, T.A. van Dyke argues that speech is spoken
text (parole - speech), and "text" is the abstract
grammatical structure of spoken words (langue -
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language). Thus, speech is a concept related to real
speech movement, and “text” is a concept related to
the language system or formal linguistic knowledge,
linguistic competence. In addition, the concepts of
“speech” and “text” are sometimes unreasonably
divided into two forms of communicative activity - the
use and non-use of the letter. However, the
communication event can be oral or written, as the
speech is “text + situation”. It is unreasonable to say
that Dostoevsky's “biblical speech” or “Dostoevsky's
speech”. There is “religious speech” but there is no
“biblical speech” because there is no clear social
situation, no portrait of the author, and no dialogue
(interaction between author and recipient).

In modern linguistics, the term “discourse” is
close to the concept of “text”, but refers to a dynamic,
time-consuming feature of communication; on the
contrary, text is mainly a static object, formed as a
result of linguistic activity. As mentioned above,
discourse is a “vital” speech. Therefore, unlike the
term "text", the term “speech” does not apply to
ancient and other texts; their connection is not directly
restored with living life [13, p. 137].

Sometimes “discourse” involves two
components at the same time: the dynamic process of
language activity written in its social context and its
outcome (i.e., the text). Sometimes it is not
appropriate to replace the notion of “discourse” with
the phrase “linked text” because any simple text is in
fact interconnected.

According to E.S. Kubryakova, from a cognitive
and linguistic point of view, the concepts of "speech™
and "text" are related to the cause-and-effect
relationship: the text is created in speech and is its
product. Although the text is formed in the course of
a certain process, it is studied in its entirety. This
separates him from speech. Speech is a phenomenon
that is being studied in its current state and time in
relation to its origin and development. In the
encyclopedic dictionary of linguistics under the
editorship of V.N.Yartsev, speech (discourse) is
described as a coherent text with extra linguistic-
pragmatic, socio-cultural, psychological and other
factors: secretion and their mechanisms of
consciousness (cognitive processes) [14, pp. 85-90].
Speech includes speech paragraphic support, which
performs the following basic functions determined by
speech  structure:  rhythmic (“auto-dynamic”),
referent, which connects words with the subject area
of language use, semantic (see, facial expressions and
gestures that accompany certain meanings), emotional
and evaluative, the function of influencing the
interlocutor, i.e. illocative power (gestures, motives,
beliefs). On the one hand, the speech focuses on the
pragmatic situation involved in determining its
communicative adequacy, explaining its objections
and contradictions.

The concepts of “discourse” and “dialogue” are

very close in meaning. Speech, like any

communicative action, represents two main functions
- the speaker (author) and the receiver. However, the
role of speaker and receiver can be redistributed in
turn as interlocutors; in which case they switch places
around a particular conversation. If the task of the
speaker during a speech (or an important part of the
speech) belongs to one person, such a speech is a
monologue, but it is also wrong to assume that the
monologue is a person talking to him; along with the
monologue his receiver will also be. In fact,
monologue is considered to be a special case of
communication, although it is completely different
from traditional communication. The words “text”
and “dialogue” in general differ in structure and
content, and are formed by connotations that prevent
their free use. That is why the term “speech” is so
convenient to use as a general term that unites all types
of language.

Since the structure of speech implies two
opposite functions, such as the speaker and the listener
(receiver), the process of language communication
can be considered as a general situation. Modeling the
construction processes of speech (origin, synthesis) is
not the same as modeling the processes of speech
comprehension (analysis). In linguistics, there are two
types of actions - speech (e.g., choosing a lexical tool
when calling a specific object) and those who learn the
concept of speech by the receiver (e.g., how the
listener understands lexical tools, words, and
associating them with one or more objects) are
available. There is also a third perspective - to
consider the process of language communication in
terms of the text that emerges in the speech process
(e.g., the words in the text can be considered
regardless of the origin of the speaker) and the text.
The same is true of the compositions compared to
other parts.

Conclusion

A text is a combined semantic connection of
lexical units whose main features are connection and
integrity. Oral and written text acquires “textuality” in
terms of structure - external relations, internal
meaning, the ability to comprehend in a timely
manner, the implementation of the necessary
communication conditions, etc., for both texts -
something of written and oral significance, their
identity, a special branch of philology - a legal form
studied in textology. The correctness of the text is
provided not only by the language units and their
connections, but also by the general knowledge base,
the communicative background, so the acceptance of
the text depends on the presuppositions. Explaining
the concepts of text and speech, modern researchers
have argued that text as language material is not
always consistent speech, that is, discourse. Not every
text is speech, but speech is always text, and vice
versa. Because every speech is a text, speech theory is
characterized by a high degree of linguistic unity
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(characterized by the completeness, integrity, always emphasizes the active, dynamic aspect of

connection, and other general features of the text and
speech); as well as issues related to speech units, their

structure,

and segmentation methods with the

linguistic text. In order to distinguish between the
concepts of “discourse” and “text”, speech theory

10.
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Introduction

In the Resolution of the President of the
Republic of Uzbekistan dated August 3, 2020 "On
measures to further improve and develop the national
system of statistics of the Republic of Uzbekistan" No.
PP-4796 is presented, the "National Strategy for the
Development of Statistics of the Republic of
Uzbekistan in 2020 - 2025" developed jointly with the
World Bank, the main goal of which is is the
integrated development of the entire national statistics
system of the country, contributing to the increase in
the relevance of statistics that meet the requirements
of users, to improve the management and coordination
of the statistics system.

In the 13th paragraph, the second paragraph, the
V section, the second chapter, it is indicated that for
the full implementation of the 2008 SNA practice, it
is required to study and implement methodological
developments in accordance with international
standards by achieving consistency between national
accounts, government financial statistics and the
balance of payments.

Therefore, at this stage of the country's economic
development, the development of methodological
recommendations for the adaptation and consistency

Doi: &os¥eS https://dx.doi.org/10.15863/TAS.2021.10.102.93

of the system of indicators of the balance of payments
with the national accounts of Uzbekistan is one of the
primary tasks of the State Committee of the Republic
of Uzbekistan on Statistics.

Based on this, it should be emphasized that at the
current stage of economic development, the absence
of a “financial account” in national accounting does
not allow us to fully assess the reason for the growth
(or decrease) of the public debt, to determine due to
what factors and institutional sectors the amount of
lending or borrowing of the national economy
changes.

And from the point of view of macroeconomic
analysis, the absence of indicators and the “financial
account” in general in national accounting does not
allow assessing the external equilibrium of
Uzbekistan and determining the degree of
vulnerability of the domestic economy to external
shocks.

In this regard, the development of
methodological recommendations for the formation
and implementation of the financial account in
national accounting is relevant.

The role and place of the financial account in
national accounting. The system of national accounts
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(SNA) is a conceptual basis for the formation of data
on the economic development of the national
economy - reflecting the results of the production of
goods and services, the generation of income and their
distribution, the redistribution of income between
institutional units, as well as information on their use
and savings.

The financial account is the final account of the
national accounting system. It displays changes in
financial assets and liabilities, as well as lending or
borrowing of institutional sectors of the national
economy with the rest of the world.

From the point of view of economic theory, the
balance of the national economy and the rest of the
world should be equal in size to the balancing item of
the capital account. The identity between the
balancing item of the capital account and the balance
of the financial account is an important feature of the
system of accounts as a whole.

The financial account reflects transactions in
financial assets and liabilities that are carried out
between institutional units that are residents of a given
country, and between institutional units-residents and
the rest of the world [8].

When performing financial transactions,
financial assets are formed or eliminated, and,
accordingly, liabilities are created for institutional
units, which leads to a change in the owner of the
financial asset.

This (financial) account shows the relationship
between the financial results of the activities of
institutional units with the results of activities
associated with production and education, distribution
and redistribution of income.

The left side of the financial account shows the
acquisition of financial assets minus their disposal,
and the right side of the account shows the
commitment minus their repayment.

In the financial account, in terms of assets and
liabilities, the same financial instruments are used that
will be used in the financial balances of assets and
liabilities of institutional units, as well as in
accumulation accounts for financial transactions.

The methodology for the formation of the
financial account and balances of financial assets and
liabilities can be improved as the methodological
approaches for assessing the indicators of
interconnected accounts, in particular, the capital
account, as well as government finance statistics,
balance of payments and international investment
position, improve and change. In addition, the
methodological basis is the development of
international institutions improving in the field of
filling gaps in statistical data used in the preparation
of financial accounts.

Conceptual and terminological aspect of the
research. Due to the presence of various explanations
of economic categories in the system of national
accounts and economic theory, we have given
preference to the manual "System of National
Accounts - 2008" for disclosing the economic essence
of statistical values (institutional sectors and financial
instruments and others) used in the development of
recommendations for the formation of "financial
accounts ".

Initially, let us dwell on the categories of the
institutional unit involved in the formation of the
financial account.

An institutional unit is an economic unit that is
capable of owning assets on its own behalf, taking
obligations, participating in economic activities and
entering into transactions with other units [8]. In table
1, we present the institutional sectors, their definition
and coding in the financial account of the SNA.

Table 1. Coding and definition of institutional sectors in the SNA

Code Sector

Definition

S11 Non-financial
corporations

are institutional units that are principally engaged in the production of market
goods and non-financial services.

S12 Financial corporations

are institutional units that are principally engaged in financial services
including financial intermediation.

S13 General government

consists of institutional units that, in addition to fulfilling their political
responsibilities and their role of economic regulation, produce services (and
possibly goods) for individual or collective consumption mainly on a non-
market basis and redistribute income and wealth.

S14+ | Households

are institutional units consisting of one individual or a group of individuals.
All physical persons in the economy must belong to one and only one
household. The principal functions of households are to supply labour, to
undertake final consumption and, as entrepreneurs, to produce market goods
and non-financial (and possibly financial) services.

serving

S15 Non-profit institutions | are legal entities that are principally engaged in the production of non-market
households | services for households or the community at large and whose main resources

(NPISHs)

are voluntary contributions.
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S2 The rest of the world the rest of the world consists of all non-resident institutional units that enter
into transactions with resident units, or have other economic links with
resident units.
Since in the financial account, among If this fund develops in the near future in

institutional units, the largest participation belongs to
financial corporations - they need to be classified into
subsectors in order to provide more in-depth and
refined data at a relatively low level.

In table 2, we present the coding and definition
of the subsectors of financial corporations: central
bank, investment funds, other financial corporations,
insurance corporations.

According to the SNA guidelines, non-state
pension funds (NPFs) are included in financial
corporations. It should be noted that the non-state
pension fund (NPF) is a social security organization,
one of the main subjects of which is the non-state
pension provision (NPF) of the fund participants.
Since there is no non-state pension fund in
Uzbekistan, we deliberately did not consider it and did
not include it in the institutional subsector of financial
corporations.

Uzbekistan, it will not be difficult to include it in the
subsectors of the country's financial corporations.

Definition and classification of financial
instruments used in the formation of a financial
account. To compile a full-fledged national
accounting of Uzbekistan, in our opinion, one of the
important issues is the definition of financial
instruments and their classification, in order to form
sub-accounts of the financial account.

Financial instruments are monetary contracts
between parties. They can be created, traded, modified
and settled. They can be cash (currency), evidence of
an ownership interest in an entity or a contractual right
to receive or deliver in the form of currency (forex);
debt (bonds, loans); equity (shares); or derivatives
(options, futures, forwards) [15].

Table 2. Coding and definition of institutional subsectors of financial corporations in the SNA

Code Subsector Definition
S12 Financial corporations
S121 | Central Bank The central bank is the national financial institution that exercises control over key
aspects of the financial system.
S124 | Investment investment funds are collective investment schemes that raise funds by issuing shares
funds or units to the public. The proceeds are invested predominantly in financial assets,
other than short-term assets, and in nonfinancial assets (usually real estate)
S125 | Other financial | Other financial corporations are institutional units providing financial services, where
corporations most of their assets or liabilities are not available on open financial markets.
S128 | Insurance Insurance corporations include corporate entities, mutual funds and other entities
corporations whose main function is to provide life insurance, accident, sickness, fire or other
insurance to selected institutional units or groups of units or reinsurance services to
other insurance corporations.

The classification of financial instruments
developed by us complies with the methodological
principles of the 2008 SNA and can be used in the
formation of a financial account (and its subaccounts),
as well as in compiling the balance of financial assets
and liabilities of Uzbekistan.

The definition, classification and coding of
financial instruments used in the formation of the
financial account of the SNA are presented in table 3.

Financial instruments used to form a financial
account are classified and coded in the following
order: monetary gold and special drawing rights (F1),
cash and deposits (F2), debt securities (F3), loans and
borrowings (F4), shares and other forms equity
participation (F5), insurance and pension reserves
(F6), accounts receivable / payable (F8).
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Table 3. Definition, classification and coding of financial instruments used in the formation of the financial

account of the SNA

Code

Financial
instruments

Definition

F1. Monetary gold and special drawing rights

F11

Monetary gold

Monetary gold is gold to which the monetary authorities (or others who are
subject to the effective control of the monetary authorities) have title and is
held as a reserve asset. It comprises gold bullion (including gold held in
allocated gold accounts) and unallocated gold accounts with non-residents that
give title to claim the delivery of gold.

F12

Special
rights

drawing

Special Drawing Rights (SDRs) are international reserve assets created by the
International Monetary Fund (IMF) and allocated to its members to
supplement existing reserve assets. The Special Drawing Rights Department
of the IMF manages reserve assets by allocating SDRs among member
countries of the IMF and certain international agencies (collectively known as
the participants).

F2. Currency and deposits

F21

Currency

Currency consists of notes and coins that are of fixed nominal values and are
issued or authorized by the central bank or government. (Commemorative
coins that are not actually in circulation should be excluded as should unissued
or demonetized currency.)

F22+
F29

Deposits

These include bank accounts, demand deposits (deposits), letters of credit, as
well as time deposits, mandatory reserves of credit institutions with the central
bank and a reserve position with the IMF. Transactions between credit
institutions (including non-resident banks), both in terms of deposits and in
terms of loans, are classified in accordance with the 2008 SNA as deposits.
They can be exchanged for banknotes and coins on demand at face value
without penalties or restrictions and can be directly used to make payments by
check, transfer, postal order, debiting, crediting or other means of payment.

F3

Debt securities

These are circulating instruments; the lake is a garden of debt. These include
promissory notes, bonds, free certificates of deposit, commercial paper,
promissory notes, asset-backed securities and other instruments that are
commonly traded in the financial markets.

F4

"Loans and

borrowings™

"Loans and borrowings" includes long-term and short-term loans and
borrowings, repurchase agreements, and claims or liabilities to the
International Monetary Fund (IMF) in the form of loans and borrowings and
other transactions. Loans between two credit institutions are classified as
deposits in accordance with the 2008 SNA and are not part of the Loans and
Loans instrument.

F5

""Shares and other
forms of participation
in capital'

“Shares and other forms of participation in capital” includes shares, including
shares of joint stock investment funds, depositary receipts for shares,
investment shares of mutual funds and other participation in capital. Shares
and other forms of participation in capital represent™the owner's funds in the
capital of the institutional unit.

F6

“Insurance
pension reserves”

and

“Insurance and pension reserves” include insurance reserves for life insurance,
reserves for insurance other than life insurance, and entitlements to retirement
and non-retirement benefits. Insurance and pension reserves are liabilities of
organizations of the subsectors "Insurers"”, "Non-state pension funds" and the
sector "Rest of the World" and the assets of participants in insurance and
pension programs.

F8

"'Accounts
receivable/ payable"

This financial instrument has commercial loans and other receivables/
payables. In addition, this instrument includes data on financial derivatives.

Main sources of information. To form a
financial account and a balance of financial assets and
liabilities, it is necessary to develop a scheme, form

and list of data, which should act as a fundamental
information basis.

We have developed a list of the main sources of
information used in the formation of the financial
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account and the balance of financial assets and
liabilities of Uzbekistan is preliminary and can be
expanded as necessary with quality data (Table 4).

Balances of financial assets and liabilities. The
balance of assets and liabilities is a report drawn up at
a certain point in time, containing data on the value of
assets owned by an institutional unit or a group of
institutional units, and the value of liabilities that are
assumed by an institutional unit or a group of
institutional units [8, p. 13.2.].

The value of assets and liabilities has a character
of variability based on the point in time of the
operation being performed, due to changes in prices
and other actions that affect their volumes.

All actions are reflected in the following:
financial operations; revaluation of assets and
liabilities; other changes in the volume of assets and
liabilities.

Therefore, these actions should be reflected in
the accounts and sub-accounts of national accounting,
in particular, in the system of national accounts of
Uzbekistan. In our opinion, it is necessary to open the
following accounts and sub-accounts for financial
transactions and assessment of balance sheet
indicators of assets and liabilities of institutional
sectors in accordance with the methodological
principles of the 2008 SNA.

For example: account "Consolidated accounts
for the domestic economy"; account "Consolidated
accounts for non-financial corporations”; account
"Consolidated accounts for financial corporations";
account "Consolidated accounts in the banking
system"; account "Consolidated accounts for
investment funds"; account "Consolidated accounts
for other  financial institutions";  account
"Consolidated accounts for insurance organizations";

account  "Consolidated accounts for public
administration"; account "Consolidated Household
Accounts"; account "Consolidated accounts for non-
profit organizations serving the household (NPISH)";
account "Consolidated accounts for the rest of the
world".

It is important to note that the balance sheets of
financial assets and liabilities contain data on the
stocks of financial assets and liabilities at a particular
point in time, as well as information on the stocks of
non-financial assets. When compiling the balance
sheet, financial assets and liabilities denominated in
foreign currency are converted into national currency
at the exchange rate (on the last business day of the
reporting period).

And another important point in compiling the
balance sheet of financial assets and liabilities is that
the balance sheet indicators of financial assets and
liabilities are measured at market value. If the
assessment of balance sheet indicators in market
prices is not possible, then they can be used in the
balance sheet of financial assets and liabilities in the
form of nominal value.

Financial instruments: transactions, revaluation
and other changes in the volume of assets and
liabilities.

According to the manual on the system of
national accounts, a transaction is an economic flow,
which is an interaction between institutional units by
mutual agreement or an action within one institutional
unit, which, from an analytical point of view, it is
advisable to consider as a transaction, often in view of
the fact that the unit operates in two different qualities
[8, p. 3.51].

Table 4. The list of the main sources of information used in the formation of the financial account and
balance of financial assets and liabilities of Uzbekistan

N/N Name and reporting forms

Foreign economic activity database

1 Balance of payments of Uzbekistan

N

International investment position of Uzbekistan

w

International Investment Position of the Banking Sector

Securities database

Report on the progress of the placement of securities - form No. 1TSB

Securities report - form No. 2TSB

Register of equity securities of issuers that are not credit institutions

Data of the stock exchange "Tashkent"

Central securities depository data

OO (N|oO|Oo1|~

Data from the OTC trading system "Elsis SAVDQO"

Government Finance Statistics Database

10 Uzbekistan

Report on debts on taxes and fees, penalties and tax sanctions to the budgetary system of the Republic of

11 budgetary funds

Balance of execution of the consolidated budget of the Republic of Uzbekistan and budgets of extra-
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Information on the state internal and external debt of the Republic of Uzbekistan, expressed in government
12 securities
13 Information from the register of state property and blocks of shares (stakes) that are in state ownership
14 Information on investments of the Pension Fund of the Republic of Uzbekistan
Database on the activities of non-financial corporations and financial corporations
15 Statistical register of business entities
16 Form 1-corkhona (annual). Report on the main indicators of the economic activity of the organization
17 Balance sheet - Form N 1;
18 Statement of financial results - form N 2;
19 Cash flow statement - form N 4;
20 Equity statement - Form N 5.
21 The turnover sheet for the accounting accounts of a credit institution
22 Reporting data of the Central Bank of the Republic of Uzbekistan
23 Register of state registration of credit institutions

Transactions represented in the financial account
are an economic flow that reflects the creation,
transformation, exchange, transfer or disappearance
of the economic value of financial instruments (items)
of institutional sectors, the domestic economy and the
"rest of the world" and lead to a change in the volume,
structure or value of assets and the obligations of the
institutional unit.

In addition, revaluation and other changes in the
volume of assets (liabilities) are reflected in the
financial account. The revaluation account reflects
changes in the value of assets and liabilities and net
worth, not related to transactions, which occur only as
a result of changes in the level and structure of prices.
It should be noted that the value of an asset, expressed
in foreign currency units, changes as a result of an
increase or decrease in the exchange rate.

The Other Changes in Asset Account (OCVA)
records the remaining changes in the value of assets
and liabilities of institutional units or sectors as a
result of reclassification of institutional units or
financial assets or force majeure circumstances (in
particular, natural disasters or catastrophes). The
OCVA account reflects changes in the value of assets
due to changes in the number of assets or their
physical characteristics.

In the event that transactions on financial assets
and liabilities are measured in foreign currency, they
are converted into the national currency at the
appropriate rates during the period of action of the
reporting year. It is very important to add that all
transactions are recorded at market prices. Also, if
necessary, they can be calculated at other prices.

In our opinion, in order to record data on
financial instruments, in order to record the movement
of transactions, revaluation and other changes in the
volume of assets and liabilities, it is necessary to
create the following consolidated accounts and sub-
accounts, which will contribute to the formation of the
"Financial account" in the system of national
accounts: account "Consolidated Accounts for
Monetary Gold and Special Drawing Rights from the
Rest of the World"; account "Consolidated accounts

for cash currency and deposits”; account
"Consolidated accounts for debt securities™; account
"Consolidated accounts for credits and loans";
account "Consolidated accounts for shares and other
forms of participation in capital”; account
"Consolidated accounts for insurance and pension
reserves";- account "Consolidated accounts for
receivables / payables"; account of revaluation of
assets and liabilities; account of other changes in the
volume of assets (OCVA).

We recommend creating sub-accounts for
financial transactions and balances of financial assets
and liabilities for each account. For example,
subaccount "Financial transactions on insurance and
pension reserves' and subaccount "Balance of
financial assets and liabilities for insurance and
pension reserves".

Some Final Views on Forming a Financial
Account and Balance of Financial Assets and
Liabilities

1. In order to reduce the adaptation and
implementation of indicators of the "Balance of
Payments of the Republic of Uzbekistan",
"International Investment Position of the Republic of
Uzbekistan", "Statistics of Public Finance of the
Republic of Uzbekistan" when compiling a financial
account and a balance of financial assets and
liabilities, as well as for fruitful joint work of of the
Bank of the Republic of Uzbekistan, the Ministry of
Finance of the Republic of Uzbekistan and the State
Committee of the Republic of Uzbekistan on
Statistics, in our opinion, it is institutionally necessary
to create an “Interdepartmental Working Group on the
development of agreed indicators of non-financial and
financial accounts of the System of National Accounts
(SNA), harmonization of indicators of the SNA and
other areas macroeconomic statistics.

2. When compiling the “Financial accounts of
Uzbekistan and the balance of financial assets and
liabilities”, it is advisable to use balance matrices
interpreted as “From-Whom-to-Whom”, which are
widely used in international practice and contain
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detailed information about the relationship between
the lender and the borrower in the context of financial
instruments. It should be noted that From-Whom-to-
Whom matrices of financial flows and stocks (FWTW
matrices) are presented and proposed for use in the
Manual on the System of National Accounts 2008
(European Commission, IMF, OECD, UN, World
Bank, 2012).
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COVID-19 1 COCTOSIHUSI HOCA

Annomauusn’: Hocosoti snumenuil, sxcnpeccupyiowuii 0602aujeHHblil GH2UOMEH3UH-NPEesPauaouull (hepmenm
11 (ACE2), knouesoti peyenmop NPOHUKHOBEHUS 8 KIeMKU KOPOHABUPYCA 2 MAAHCEN020 OCMPO20 PECRUPAMOPHO20
cunopoma (SARS-CoOV-2), mooicem cayscums nepsvim 6apbepom 0 3auyumsl ObIXAMENbHbIX nymell om GUPYCHOU
ungpexyuu. HedasHue ucciedosanusi NOKA3amu, 4mo y nayuenmos ¢ Koponasupychot doresuvio 2019 (COVID-19)
ObLIa OOHAPYJICeHa bolee BbLCOKAS UPYCHAS HASPY3KA 8 NOJIOCTU HOCA, YeM 8 2TI0MKe, U OMOAAPUHSOTI02U OONIHCHBL
MUAMeNbHO pAcCMAmMpUeanv RPOPUIAKMUKY UHGEKYUL 8 KIUHUYECKOU NPAKmuKe OJis IeYeHusi COCMOSHUIL HOCA.
Bonee mozo, Heckonbko uccied08anull NOKA3AU, YMo AHOCMUSL SGISAEMCS OOHOU U3 KIUHUYECKUX XAPAKMEPUCUK
COVID-19, no mounas pacnpocmpaneHnocms u MEXaHu3M OCmaiomces Hesichulmu. [loka umo conymemeyowast
namono2ust anlepeSUdecKo20 PUHUMA U XPOHUYECKO20 PUHOCUHYCUMA He SIISemCsi OCHOGHbIM (DAKMOPOM DUCKA
msicenot popmvr COVID-19. Oonaxo mwvl 0oadichvl paspabomams cmpamesuu 8 KIUHUYECKOU Npaxmuke Os
JleueHust 3a0601e6anuil HOca 80 8peMsi nanoemuu. B amoti cmamve Mbl paccmompenu meKyujue 00Ka3amenibcmed
ceszu medcoy COVID-19 u cocmosiHusimu HOCa, makumu Kaxk obousmenvhas oucynukyus, ceészannas ¢ COVID-19,
annepeuteckue peaKyuu, PUHUM U XPOHUYECKUU PUHOCUHYCUM.

Knroueswvte cnosa: koponasupycras unghexyusi, no10Cms HOCA, XPOHUYECKUL PUHUM, SNUMEU.

Brenenne UAeHTH(OUIUPOBAH KaK BO30YyIHUTENb THEBMOHHUH
TspKenblil OCTPBI PECTUPATOPHBIN CHHIPOM, HEU3BECTHOI ITHOJIOTHH, O0HAPYXKEHHOE B JeKaOpe
KOPOHABUPYC 2 (SARS- CoV-2) ObLI 2019 . Yxans, Kuraii [1]. On knaccudumpyercs kak
N .
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OeTa-KOpOHAaBHPYC MO C  TSOKEIBIM  OCTPBIM ACE2 — st0 penenrtop-cBs3bIBatomuii jomeH SARS-
PECIUPATOPHBIM  CHHIAPOMOM,  KOPOHABHPYCOM CoV-2, u 3TO BaXXHO ISl CTHIKOBKH C S-OekoM

(SARS-CoV) u GIMKHEBOCTOUYHBIN PECITUPATOPHBIH
cuaapoM (MERS)-CoV. 3aboneBanue, BBI3BAaHHOE
undexmuern SARS-CoV-2, mnomyunno Ha3BaHUe
KopoHaBupycHast  Gonesubr 2019  (COVID-19)
BceemupHoii opranmzanueii 3apaBooxpanerus (BO3)
[2]. COVID-19 6BicTpo pacmpoCcTpaHuICs MO BCEM BO
BceM MHupe ¢ Ooiee gem 92,5 MIIIIHOHAMH CITyJaeB U
yommm Oonee 2,0 MIJUTMOHOB YEJIOBEK BO BCEM MHpE
0 COCTOSHUIO Ha siHBapb 2021 rona.

Margemuss COVID-19 cunpHO moOBNMsIa Ha
HECKOJIbKO ~ acCleKThl  KIMHUYECKOH  o0iacTH
OTOJIAPMHIOJIOTHH, B TOM 4YHCIE NpoduIaKkTHKa
uHeKkIMi © BeJeHHE NAalUEHTOB C O0OUMH
CTalMOHapHBIC u amOyJaTopHBIE. Bruo
MOATBEPXKICHO, YTO PUCK (PAKTOPHI, BIMSIOIINE HA
Tsokecth COVID-19, Brimouanun KOMOPOUAHOCTH

3JI0OKa4YC€CTBCHHBIX OHyXOJ’ICﬁ, XpOHHUYCCKasA
06CprKTI/IBHaSI JICTOYHBIC 38.60J'IeBaHI/IH,
XPOHHUYCCKHUC 3a00JICBaHHS II0YCK, 3a00JICBaHUS

MIEYCHU, OKHPEHUE, TUIEPIUINAEMUS, THIIEPTOHUS,
gumaber 2 THmAa W MMMYHOCYINIPECCHs —IIOCIe
TPaHCIUTAaHTAI[MM OPIaHOB, a TaKXe Kak MOXHIOH
BO3PaCT M KypeHHE, [0 CPaBHEHHUIO CO 3I0POBBIMU

monpMu  [3-6].  Cremyer Takxke — yYUTHIBAaTh
comyTcTByomMe 3aboneBanus BUY, 6epeMeHHOCTb,
U TPOJOIDKCHHUE  HCIOJb30BaHUS  CHCTEMHBIX
KOPTHKOCTEPOUIOB W OHMONIOrYeCKUX
NPOTHBOPEBMATHYCCKHE npernaparsl,
Momudumupytormue  3abomeBanne  (bDMARD)
HalleJIeHbl Ha MEIUATOPhl BOCITAJICHUS, BKIIOYAs

Hekpo3 omyxonu ¢akrop (TNF) u IL-6 [7-12].
OnHako 3HaHUS O B3aUMOCBSI3b MEXIY HH(EKIueH
SARS-CoV-2 u BepxHUM

3aboseBaHusl JIBIXAaTENBHBIX MyTeH OCTAIOTCS
orpaHn4yeHHbIMU. HazanbHble yCiIoBHs, B TOM YHUCIe
JUIEPrUYeCKUl PUHUAT U XPOHUYECKUA PUHOCUHYCUT
(XPC), BBICOKO pacmpoCTpaHEHBl BO BCEM MHpE,
3aTparuBas TI0 40% HaCEJICHUS [13].
OTOJIapUHTOJIOTH  JIOJDKHBI  3HaThb W OOHOBIISITH
XapaKTepUCTUKU U Mephl npotuBoeiicTeuss COVID-
19, motomy uYTO [AbIXaTeNbHBIX IyTeH HOCOBOM
MOJIOCTH M HOCOTJIOTKM [[BA OCHOBHBIX IyTeH
BUpycHOH uH(peknnn, B ToM gucie SARS- CoV-2. B
9TOM 0030pe MBI 0000V MPEIBIAYIIHE OTICTH U
3HaHUSA 0 cBs3H Mexay COVID-19 u HasambHBIM
COCTOSIHMSI, B TOM YHMCIE aHOCMHS, CBSI3aHHAs C
COVID-19, anmnepruueckas punut u CBK.

CooOmraeTcst, 9To penIarIryo poJib UTPAIOT JIBa
(akTOpa YeNOBEUECKOro XO3sHHA. NpU HH(pEeKuuu
SARS-CoV-2. 1511 npOHUKHOBEHHS BUPYCa B KIETKH
yeyioBeKka craik (S) Oenok, 3KCIpeccHpyeMblid Ha
noBepxHocTH SARS-CoOV-2, cBsi3bIBaETCS C pelienTop
aHruoten3uHnpespamtatomero gpepmenra 11 (ACE2),
kak B SARS-CoV [14]. TpancmeMOpaHHast cepuHOBast
nporeasza cepuH 2 (TMPRSS2) pacmeruser u
aktuBupyer Oemok S SARS-CoV-2, obecnieunBas
CIMsHUE BUpYyca ¢ KieTkoit [15]. Apyrumu cioBamu,

SARS-CoV-2, a TMPRSS2 wHeobxomum s
pacuieruieHusT TpPUKpEIUIeHHOro Oenka S s
MIPOHUKHOBEHUSI BHpYCa B KIETKY ITyT€M CIMSHUS
MeMOpaH. DT0 OBLIO MOKa3ald, YTO aHTHUTEJNO,
Onmokupyromiee 3TH  CHTH&JIBI  BXO/AA, MOJXKET
MPEeIOTBPATUTh BHUPYCHYIO WHQEKIHIO in Vitro, u
OKHMJAETCsI, YTO 3TO AHTHUTENO OBITh KAHAWAATOM B
TepameBTHYECKHEe areHTsl [16]. D10  Takxke
UACHTH(QHUINPOBAHO YTO  IPOTHBOIAPA3UTAPHOE
COCIMHEHHE WBEPMEKTHH MOXCET BIHMATH Ha
MPUKpEIUICHUE IIMIa K KJIETOYHOH MeMOpaHe WU
HECKOJIbKO KITMHUYECKUX UCTIBITAaHUH  JUIsl
onpezneneHus AS(PQPEKTUBHOCTH HMBEPMEKTHHA Ha
COVID-19 Bce eme npoxomsat. ACE2 u TMPRSS2
sKcnpeccHs Oblia OOHapy)keHa Kak B HOCOBOM, Tak U
B JIETOYHOM TKAaHM B 4YEJIOBEKA C IIOMOILBIO
MMMYHOTUCTOXMMHH. B wacTHOCTH,  denoBex
Ha3aJIbHbIC SMUTEIHAIbHBIC KIETKH [TOKA3aIH CaMyFo
BbICOKYI0  akcmpeccutro  ACE2  cpemm  Beex
WCCIICIOBAaHHBIX KJIETOK B BEPXHUX W HIDKHHX
IBIXaTeNbHBIX MyTsAX. Ziegler et al. mokasamm, 49To
skcnpeccuss ACE2 OpDia TOBBIIIAETCS 3a CUET
crumymsiuun - uHTepdeponoB  (IFN) wm  rpunma
BUpYCHast MH(QEKIHS B SIUTEINATBHBIX KJIETKaX HOca
yenoBeka. ITo ObUIO MPOAEMOHCTpUpPOBaNH, 9TO IL-
13, ximroueBble ITUTOKWHBI BOCIHAJCHUS 2 THIA,
cHmwkeHne sxcrnpeccud ACE2 B KyJIbTUBHpPYEMBIX
Yyepe3 HOCOBBIE ITOJIOCTH Ha TPaHUIIE pa3zena BO3ayX-
XKHUIKOCTh KJIETKH, COOpaHHbIE Yy JeTeii-aCTMAaTHKOB
YUCTKOM meTko. CMHUT M Apyrue. mokasajd, 4YTo
BO3/ICIiCTBHE CHTapeTHOTO JbIMa [0303aBHCHMO
noBelieHHas skcnpeccuss ACE2 B neroyHoil TkaHu.
Permament skcnpeccun ACE2 Takke OBUT CBSI3aH C

Pa3IMYHBIMH ~ APYTHMH  (PAKTOPOB, TaKHX Kak
OXKHpEHHE, TOJ M COMYTCTBYIONINE XPOHHUYECKHE
3a0omeBanns.  3a00j€BaHUs, B  TOM  YHCJIE

autepruyeckue [17]. OTH BBIBOABI MOTYT OBITH
CB3aHO C  pAa3IH4YMeM MEXIy JIOJbMH B
BOCHpUUMYHMBOCTh K MH(pekun SARS-COV-2 unu
mspkecth COVID-19. Ilomumo Toro, uro ACE2
sisieTcs pernentopoM SARS-CoV-2, o nmeet ObLT
UACHTH(UIMPOBAH KaK TKAaHE3alIMTHBIM MENTH],
TIPEAOTBPALIAIOIIN I CyXeHHe COCY/IOB,
¢ubpomponupepanus U anoNTo3 AMUTESITUSI KICTKH H
SKCIPECCHs  MEAMAaTOpPOB  BOCHMAICHUS  IyTeM
peryJiupoBaHMsa HW3MEHeHHe aHruoteHsuHa (Ang) I1
Ha Ang 1-7 B nerkux. OgHaxo TouHast pois ACE2 mpu
3a00JIeBaHMAX HOCA UMEET €IIle HE BBISICHEHO.
HocoBas momocTe CIyXHT HEpBBIM OaphepoM
JUISL  3allUThl HW)KHHE JIbIXaTelIbHble IyTH OT
QUIEPIeHOB M TAaTOTEHOB, TaKMX Kak OaKTepuu |
Bupychl. bosiee BhICOKHE BUPYCHBIE Harpy3Kkd OBLIH
0OHapy>kKeHbI B HOC, YEM B TOpJIE U3 Ma3KOB, B3STHIX Y
nanueHTos ¢ COVID19 Bckope mocne mnosBiaeHUs
cumnromoB  [18].  Otm  pe3yabraTl  MOTyT
CBHJETEJILCTBOBATh O TOM, YTO IIOJIOCTH HOCa
SKCIPECCHPYET OOOTANICHHBIN PEelenTopsl BUpyca H
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COJIEP)KUT BBICOKYIO BHPYCHYIO HArpy3Ky, W 3TO WA TIEPEHOCHTE TIPOIEAYPHI C BBICOKHM PHUCKOM,

BaXHBIN opraH jist npoHukHoBeHUs: SARS-CoV-2 u

COVID-19 paspaborka. CrnemoBareibHO, MBI
JOJDKHBI  OBITH 3HAKOMBI C  KOHTPMEpBI IS
KIMHAYECKOTO BEICHUsS PUHOJNOTUH BO  BpeMs
HaHICMHUH.

XPC ompenenseTcs Kak COCTOSHHE, IIpH

KOTOpPOM HaOJIOJAeTCs UINTENBHBINA XPOHHYICCKHHA
BOCIIAJICHHE B MPUIATOYHBIX IMa3yxax Hoca Oojee 12
Henenb. [laropmsmonornss CBK HeomHOopomHa wu
pa3HooOpa3Ha. SHIOTUIIBI ObUTH
MPOJEMOHCTPUPOBAHBI, TIOKa3bIBasi HMX MATTCPHEI
BOCIMAJICHUs, BKIIIOYas JOMHHUpYIOIIEe BOCHACHHE
2 Tuna, BocnajieHue He 2-To TUIa JOMUHAHTHOTO WU
cMemaHHoro Tuma. B SImoHum, nuarHoctuueckue
kpurepun d03uHOQuibHOro XPC (OXPC) kak
tyromnaBkue XPC ObUIM yCT@HOBIEHBI 1O JaHHBIM
MYJIBTHUIIEHTPa MAacIITa0HOE JIHAEMHOJIIOTHYECKOE
UCCIEJIOBaHWE  TOA  Ha3BaHMeM  «SImoHckas
ONHUIEeMHAOTIOTHIECKOE HCCIECAOBAHNE yCTOWYNBBIX
303MHO(HIBHBIX XPOHUYECKHUX OOJIBHBIX
UccnenoBanne  punocuHycuta  »(MccrenoBanue
JESREC). D10 ObUIO COOOMIVMIIN, YTO BOCHAJICHUE 2
TUTIA UTPAET BaXXHYIO poiib B matodusnonorus DXPC
u Hea03nHOPMIbHBIX XPC nokaspiBaeT BocHalieHHUE,
HE OTHOcsAmeecs K TUIOY 2, HampuMep C
npeobiamanueM  Heditpodmwior  [19]. UYacro
BcTpeuatomuecs: cumntomsl DKPC - Beiaenenus uz
HOCa, 3aJI0)KEHHOCTh HOCA, 3aJI0KEHHOCTh HOCa U
notepst oOoHsSHMA. B MexaHm3M OOOHATEIHHOU
muchyakmun npu OKPC ObIT M3y4eH. cumMTaeTcs
KOMOMHHUPOBAaHHBIM HApyIICHHEM C CEHCOPHOM
muchyHKIMed B OOOHATENBHBIX  HEpPBaX U
o0oHATENBHBIX meisiX. B cpaBHennn k COVID-19,
KIIMHIYECKast HICTOpUs motepu oO0oHsHuA pu DXPC
BKIIIOYAaeT  XPOHHYECKOE  HAa4aJlo M 9acTo
COITyTCTBYIOIIME HAa3aJbHbIE HEMPOXOAUMOCTh H
puHopes. Xots peuentop ACE2 u skcmpeccus
TMPRSS2 B KIETKM HOCOBOI'O DJIIUTEIHS, IIO-
BUAMMOMY, MOJYJIUPYIOTCA THIIOM 2 BOCIHAJlEHUE,
HEHM3BECTHO, aKTUBUPYIOTCS JIM OHU WJIU CHIDKACTCA Y
nanmeHToB ¢ CBK, y Koropeix Habmromaercs
HEOJHOPOAHBINH BocmanutenbHb GoH. Chhiba et al.
COOOIIMIIM, YTO KOMOPOWAHOCTH PHHOCHHYCHUTA Y
maneaToB ¢ COVID-19 OvuI cB3aH O 3HAYUTEILHO
Ooslee  HM3KUM  PHUCKOM  TOCHHTAJIU3alUs  TIO
CPaBHEHHIO C OTCYTCTBHEM pHHOcuHycuTta [20].
OfHako OHM HE ONPEACIMIN PHUHOCHHYCHT Kak
XPOHHUYECKHE U OCTPBIE, a TAKXKE CYUTAIIN SHAOTHIIOM
don B wmx wucciaemoBanuu. XPC He sBisieTcs
ocHOBHBIM puck COVID-19; onHako ero peajbHBIH
PHCK MOJET 3aBUCETh OT ()EHOTHN U / WIIU SHIOTHUII.
Iloka ecTh OrpaHMYEHHOE CBHJETENBCTBO CBSI3H
Mexay XPC u COVID-19. Mbl JOTKHBI pACCMOTPETH
Mepsl NPOQWIAKTHKH HMHQEKIWiH, Korga MBI
NPUCTYNIaeM K HOCOBOM O3HIOCKONHMHM U OHOICHH
TKaHeH, 4YToObl JMarHOCTHPOBaTb M  OLIEHWBAThH
npusHaku CBK B HocoBoil monmoctu. Bo Bpems
MaHIEeMHUH OBUIO TPEeIoKeHO, YTOOBI MBI HM30€raTh

Takhe KaK ad’pO30JIbHBIC T'eHEpaluu COOBITHH U
JOJDKHBI HOCHTBH JIMYHOE 3allMTHOE 00OpYZOBaHUE
(CH3), eciu MBI TPOAOKAEM W HE MOXEM
HUCKIIIOYUTH Bo3MoxkHocTb COVID-19 [21]. [ns
nedenuss XPC MBI OOBIYHO  BBINOJHSAEM
KOMOWHHUpPOBaHHBIE  (papMakoTepamusi,  BKIIOYAs
Tepanuio aHTHOMoTHMKamMH, INS U KpaTKOCpOUHEIE
cucremasle koptukoctepounsl (I'KC), a Taxke
OMOJIOTHH, HAIlleJE€HHBIE Ha BOCIAJCHHUSA 2 THIIA, U
SH/IOCKOIIMYECKHe Xupyprus HocoBrIX masyx (FESS).
Heckonbpko opraHuzanuil NpeasoKuWiIM, 4TO Ba)KHO
MPOJIOJDKATh Ha3HA4aTh JIOJTOCPOYHBIE Iperaparsl
KOHTpOJISl, BKJIIOYAass MECTHBIE KOPTHUKOCTEPOHIH,
SCS wu Ouonornu naisi TOAJEPKAHUS XOPOILIETO
yIOpaBieHUsl JUIA TAlUeHTa C XPOHUYECKHMHU
BOCITAJIUTEIEHBIME  3200JICBaHUSIMU  JIBIXaTEIbHBIX
nyteil. ['mobaneHas uHMIMaTHBa no actMe (GINA)
MpeAnaraeT KOTOpBIE IPONHUCATH HHIAJSIIUOHHbIC
KOPTHKOCTEPOHIBI 1 CAMBbI€ HU3KHE BO3MOXKHYIO JI03y
SCS crenyer mpomoinkath, YTOOBI NPENOTBPATHTH
MOTCHIMATBHBI PUCK OOOCTPEHHS y MAIUECHTOB C
TSDKEJIBIM acTMa. HeT ZocTaTOYHBIX JaHHBIX O TOM,
YTO OMOJOTHMYECKHE HAIEJICHHOE Ha BOCIAJCHHE 2
Tuna (BKIOYas JymuwiIymal) YBEIHUUTb PHUCK
sapakenust SARS-CoV-2 unu tsoxects COVID-19.
AMepUKaHCKas akaJeMus aljIeprud, acTMbl H
VIMMmyHOMOTHsL  IIpefmosaraer, 4YTo MalUeHTHl C
aCTMOM TPOOJDKAIOT MCIOJIB30BaTh OHOJOTMYECKUE
IIpenaparsl, YTOObI KOHTPOIUPOBATH CBOM CHMITOMBI
BOBpeMs maHjaemMuu [22]. Bpauu AOKHBI CyIUTh U
MIePEOIICHUBATh MOTPEOHOCTh M HA3HAYUTH CAMYIO
Hu3kytro 103y ['KC gng neueHuss cuMnTtomsl U
OMOJIOrMYECKYyI0 TEpaIMio CleAyeT MpOJIOKaTh B
TEUYCHWE HEBOCHPUHMYMBBIE CllydaHW, KOTOpBIE
HOAXOMAT JJIsl HUX, YTOOBI OTPaHUYUTh NOTPEOHOCTD
B CKC mo mepe Bo3moxkHoctu [23]. Ham crnemyet
MOIYMaTh O IEPEHOCE ONEPaNNil B PEXKUM OXKHUIAHUS.
ciydaeB W 70 omepanuu ckpunuHr Ha COVID-19,
noromy uro FESS — s3To, mporeaypa ¢ BBICOKHM
PHUCKOM, IIpH KOTOpOH 0OpasyroTcsa asposonu. Ecmu
MBI HE MOKEM HCKIFOUMTh BO3MOXHOCTb 3apaKEHHS
SARS-CoV-2, MBI cienyer HCIIOJIb30BaTh
COOTBETCTBYIOIIME  CPEACTBA  MHIMBHAYaJIbHOM
3aIIMTHI BCETO TeNa, BKIIOYasi Macku, IPOTEKTOPHI U
XaJaTsl BO BpeMsl ONIepalvy.

3aki0ueHu.

XoTs B HEKOTOPHIX NPENBIAYIIMX OT4YeTax
OCHOBHOE BHHMaHHE YICNSIOCH CBS3b MEXIY
COVID-19 u cocrosHMSIMH HOCa, B DTOM OTYETE
KpaTKO M3JIarajorcs TEKyIlHe pPeKOMEHIAUU W
MPeATIOKEHU. s JIe4eHus 3a0oieBaHMd |
COCTOSIHMH HOca BO BpeMms manaemun. Ilomocts HOca
MOKa3bIBaeT BBICOKYIO BHPYCHYIO Harpysky. H
BBICOKHE YpOBHM dKcnpeccun penentopa ACE2.
Hmeet BaxkHYyIO pOJIb B pacHpOCTpaHEHUH NWH(EKIUH
SARS-CoV-2, 1 0TOIapUHT0JIOTH JIOJKHBI 00paTuTh
BHHUMaHHE Ha UWHPEKIUI0 NpouiakTHKa B
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KIMHAYECKUX CHTYalUsAX C 3a00JeBaHUSAIMH HOCA H
Oone3Hu. MexaHu3M OOOHSHHS, CBSI3aHHOTO C
COVID-19 cuwmraercsi, 4To MUCHYHKIHUSA CBs3aHA C
MOBPEXKICHUEM CYCTEHTaKyJISIPHBIX KJIETOK
skcnpeccust peuentopa ACE2, a He moBpexaeHue
OOOHSTENEHON CEHCOPHBIH HEHPOH, HO HEOOXOIUMEI

najJbHEenIImne HUCCIIEIOBAaHHUS. Jltst JIeUEeHHE
3a0oneBaHnl HOCA BO BpeMs MMaHAEMHUH, MBI CIEIyeT
BEIOpATh COOTBETCTBYIOIIEE JIEUEHHE ISt

MoAACPIKaHUA aICKBATHOTO KOHTPOJIb CHUMIITOMOB C
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CHRONIC RHINOSINUSITIS IN PATIENTS WITH COVID-19

Abstract: The new coronavirus (COVID-19) has caused a deadly pandemic, which now significantly affects the
whole world. It is believed that otolaryngologists are at high risk of infection, since the virus is located in the nasal
cavity, nasopharynx and oropharynx. Despite the fact that valuable work has been published on several topics in
rhinology, we discuss in more detail other aspects of our specialty. There are several issues concerning rhinological
practice that need to be clarified both for the current epidemic and for future expected “waves". In addition, as the
pandemic subsides, guidelines are needed to optimize safe practices as we start admitting more patients again. These
include safety-related protocols, rhinological procedures in the office, replacement of endoscopy with imaging, and
understanding the appropriate role of telemedicine. We discuss these aspects of rhinology, as well as practical issues
related to telemedicine and billing, as these issues are becoming increasingly important for rhinologists both in the
present and in the future.
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XPOHUYECKHI PUHOCUHYCHT Y BOJIBHBIX C COVID-19

Annomauyun. Hosviii xoponasupyc (COVID-19) e6vi3gan cmepmenvuylo namoemuro, Komopds menepb
3HAYUMENbHO Gausem Ha eecb Mup. Cuumaemcs, 4mo OmoiaAPUHSON02U NOOBEPIHCEHBL BbICOKOMY PUCKY 3APANCEHUS],
HOCKONIbKY 6UPYC HAXOOUMCSL 8 NONOCMU HOCA, HOCo2iomKe u pomoeiomke. Hecmomps na mo, umo 6Ovlia
ONnyOIUKOBAHA YEHHAs paboma No HeCKONbKUM MeMam 6 PUHOLO2UU, Mbl Dojee noopobHO obcydicoaem Opyeue
acnexmol Hawel cneyuaibHocmu. Ecmb Heckonbko 80npocos, Kacaiowuxcsi PUHOI0SUYECKOT NPAKMUKY, KOMOpbLEe
HeoOX00UMO NPOACHUMb KaK 051 meKywel snudemuu, maxk u 0 6yoywux oxcuoaemuvix «6oiny. Kpome mozo, no
Mepe mo20 KAk NaHoeMusi ymuxaem, HeoOX00UMbvl DYKOBOOAwjue NPUHYUNbvl O ONMUMU3AYUU Oe30NACHbIX
Memo008, NOCKONbKY Mbl CHO8A HAYUHAEM NPUHUMAMb Ooavue nayuenmos. K wum ommuocsmesi npomoxono,
omHocAwWuUecs K 6e30NACHOCMU, PUHOLO2UYECKUe Npoyedypbl 8 oghuce, 3aMeHd IHOOCKONUU GU3yaIu3ayuell u
NOHUMAHUe CcOOmeemcmaylouel. poiu menemeouyunvl. Mol 06cydcoaem smu acnekmvl pUHOLO2UU, A MAKIiCe
NPAKMU4ecKue 60NpoChl, KACAouuecs menemMeouyutbl U GblCAGLeHUsl C4emos, HOCKOIbKY 9Mu  80NpPOCHl
npuobpemarom ce boavulee 3HaYeHue Ol PUHOA0208 KAK 8 HACMOoAUueM, MaK u 8 6yoyuem.

Kniouesvie cnosa. Koponasupycnoe 3zabonesanue, epubrosvle unpexyutl, MyKOPMUKO3, XPOHUYECKUL
PUHOCUHYCUM.

Beenenne (SARS-CoV-2), spuseTcs TNEpBHYHBIM  OCTPBIM
KoponaBupycHoe 3aboneBanne 2019 roga pecrMpaTtopHbIM  3a00JIeBaHMEM, KOTOPOE MOXKET
(COVID-19), BbI3BaHHOE  TSKEOBIM  OCTPBIM MIPUBECTH K TSDKEIOMY OCTPOMY PECIHPATOPHOMY
peCUpaTOpHBIM  CHUHAPOMOM, KOPOHAaBUpPYCOM 2 CUHAPOMY (ARDS), MOJUOPraHHOMN
N .
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HEIOCTaTOYHOCTH W Jake cMepTh. ClenoBaTeibHO,
onpenenenue GakTopos prcka u 3amuTe oT COVID-
19 umeer pemaroniee 3HaueHHWE IS Pa3pabOTKH
3G QEeKTUBHBIX  CTpaTeruii  BMeELIATeNbCTBA U
npodunaktiku. Kak BopoTa JbIXaTelbHBIX ITyTEH,
(usmosornyeckue M MaTOJOTMYECKUE COCTOSHHS
HOCOBOH TIOJIOCTH MOTYT CYIIECTBEHHO BIIMATH Ha
pa3BuTHE 3200JIEBAaHIH HIDKHUX JBIXaTeIBHBIX MyTeH
[1]. Xponmueckuii puHocunycutr (XPC) - omHo U3
HamOoliee  PacHpOCTPAHEHHBIX  BOCIIANUTEIBFHBIX
3a00JeBaHAN HOCOBOW TIOJIOCTH, KOTOPBIM CTpPalaceT
ot 5 1o 12% B3pocmoro Hacemnenus [2]. Tem He MeHee,
BamusHue XPC wa COVID-19  ocraercs B
3HAYUTENbHOM CTETIeHU HEU3BECTHBIM. B HECKOJIBKHUX
HCCIICIOBAaHUSAX COOOMIAIOCh 0 HI3KoM yacToTe (0% -
3%) xomopoumHocTH XPC y maruentos ¢ COVID-19
[3-7]. Onnako 3T ucciieqoBaHus ObLTH OCHOBAHBI HA
aHaJIM3€e MeIMIIMHCKHX KapT nanuenToB ¢ COVID-19,
KOTOPBI MOKET HEHOOIICHUBATh PEaJbHYIO YaCTOTY
XPC. conyTcTByIOLIasi MaToJIOTHUsl KU3-3a HEMOJHOTO
ydera B YCIOBHSAX PEabHON 3KCTPCHHOW IMTOMOIIIH.
Uro eme OoJiee Ba)KHO, OCTAETCS HESICHBIM, CBsI3aHA
m komopoumgHocth XPC ¢ TshKecThI0 3a00JIeBaHUSL
COVID-19 [8-12].

311ech MBI PETPOCHEKTHBHO MPOAHANN3UPOBAIN
117 mammentoB ¢ COVID-19, wu  mnpomu
nocJeiyroniee HadJroIeHe 1o TeneoHy B TCUCHHUE
1 wMecsnma mocie  BbIMUMCKM.  JluarHo3 — ObLI
MOJTBEPKICH MOJIOKUTETHHBIM pe3yIpTaToOM
aHaM3a MOJIMMEPa3HON IEITHOW peaKI[uy ¢ 0OpaTHOM
TPaHCKPUIITa30i B peajbHOM BpemeHHu ansi SARS-
CoV-2 00pa3roB Ma3KoB U3 TOpJa WIH HOCOTJIOTKH.
Wupopmammmss o mammentax ¢ COVID-19 o
JIeMorpapUeCKUX XapaKTePUCTHKAX, Ta00PaTOPHBIX
JTAHHBIX, JICYCHUH U OCIIOKHCHUSX OBLIA MMONyUYeHa C
noMol1ibto Gopm 1y1st cOopa IaHHBIX, U3BICUEHHBIX U3
AJIEKTPOHHBIX MEIUIHUHCKUX KapT. COIMyTCTBYIOIINE
3a0oneBanus, Bkmouas XPC, ompenenmsumch Ha
OCHOBAHUU camooT4era MAI[EHTOB npu
HOCTYIUICHUH, a TOYHOCTb 3anMcen o
COITy TCTBYIOIITUX 3a00JIeBaHUAX IIpoBepAIacCh
ONMBITHBIMA BpadyaMH BO BpeMs HOCIEAYIOIIETO
HaOmronenus. Tsokects COVID-19 npu nocTymuieHIH

U TOCIUTAIBHBIC  OCIIOKHEHHS  ONPENeIIUINCH
COTJIaCHO COOTBETCTBYIOIIIUM PYKOBOISIIINM
npuHuunam [13,18]. lns aHanu3a UCHOIb30BAIMCH
Pe3yIbTaTHI 71a00paTOPHBIX HCCIIEeIOBaHUH,

MPOBEICHHBIX BCKOPE M10CJIE FOCIUTAIH3alUH. UTOObI
n30eXaTh BIMSHUS CMEUIMBAIOIIUX MEPEMEHHBIX,
OBUT  TIPOBEJCH MHOTOMEPHBIM  JIOTUCTHYECKHHA
PETPECCHOHHBIN aHAJN3 W COIMOCTaBJIICHHE OLIEHOK
npenpacnonoxeHHocty (COII) mamuentoB ¢ XPC u
6e3 XPC.

B oOmeit cioxHoctn 72 (6,1%) mnanmenra
coOOIMIM O JAnarHocTupoBaHHOM BpauoM XPC.
Bospact u craryc KypeHHs OBIIM CONOCTaBHUMEI
Mexay nanueHTamu ¢ COVID-19 ¢ XPC u 6e3, Torna
kak nanuentsl ¢ COVID-19 ¢ XPC, kak mpasuio,
npeobiagany cpead MYXKYHWH, YeM ITallMeHTHl 0e3

XPC (59,7% npotus 48,5%; P = 0,07). YV manueHToB
¢ COVID-19 ¢ XPC Obuia Oojice BhICOKash 4acToTa
comyTcTByrOIeH actmbel (6,9% mnpotus 2,2%; P =
0,01). He Obul0O 3HAYUTENBHBIX pa3IM4YUA B
OTHOIIICHUU JPYTHUX OCHOBHBIX COIYTCTBYIOIIUX
3a00NcBaHMl, BKIIOYas THICPTOHHIO, JaUAOET,
3JI0Ka4eCTBEHHBIE HOBOOOPA30BaHUS U XPOHHIECKYIO
OOCTPYKTHBHYIO 00I1e3Hb JIETKAX, MEXTY
nmarerraMmu ¢ COVID-19 ¢ u 6e3 XPC. Xorsa
mareHTsl ¢ COVID-19 ¢ XPC, xak mpaBuiio, Jarie
CTpajaiy OT JIMXOpajaKW, deMm mnanueHTH 0e3 XPC
(87,5% mpotus 78,0%; P = 0,07), HE ObUT0 HUKAKOH
PA3HUIIBI B YACTOTE JTMXOPAIKHA MEHKTY MAI[ICHTAMHE C
XPC u 6€3 Hero mocie NOMPaBKH Ha COMYTCTBYIOIIUE
TyuHble (DaKTOPBI, BKIIOYAs BO3PACT, IOJI, CTATyC
KYpeHHUs U COIMYyTCTBYIOIIHE 3a0oneBanus. Hukakux
CYIICCTBEHHBIX pa3jM4YUii B JAPYTHMX OCHOBHBIX
CUMITOMAaX, BKIFOYas Kalllesb, OJIBIIIKY U JUAPEI0, HE
Habmoxanoce Mexay nanueHTamMu ¢ XPC u 6e3 XPC
JI0 | TIOCIIC TIOTIPABKU Ha CMEIIMBAIOIINE (PaKTOPHI.
Kpome Toro, He OBUIO 3HAUMUTENHFHOW pa3HUILI B
pe3ynpTaTax OONBIIMHCTBA JaOOPATOPHBIX TECTOB,
BKITFOYAst KOJIMYECTBO HEHUTPODMIIOB, TUMQOINTOB H
S03MHO(IIOB B KPOBH, a TakxKe ypoBHH auMepa D-D,
IL-6 u IL-10. Pa3Huma B YpOBHSAX CEPAEYHOTrO
Tpononuna I u IL-8 mexny narmenramu ¢ XPC u 6e3
HEro ucYe3lda T[OCjie BHECeHHs] TIONpaBKU Ha
nobaBnsoNMe OXHUpeHus. boinee Toro, Mbl He
OOHAPYKWIM 3HAYUTCIBHBIX pPA3IUYANA B  JOJIC
TSDKETIBIX CIIyYaeB TP MOCTYIDICHUH, OCIOXKHECHUH,
Bmoyasg OPZIC u cTanuoHapHOE JIeYeHHE, BKII0Yast
HCKYCCTBEHHYIO BEHTIIAIIIIO JIETKUX u
TIIFOKOKOPTHUKOUIBI, U THEH TOCHHUTAIN3ANN MEXKIY
mareHTamu ¢ 1 6e3 XPC 1o u mocie momnpaBky Ha
cormyTcTByrome (akTopel. Jlamee ObUT TpoBencH
ananmu3 COII. Bospacrt, mos, cratyc KypeHHsS W Bce
COMYTCTBYIOIIKE 3a00JeBaHus ObLTH BBIOPAHBI JIS
COIl. Ham ynanoch cOmocTaBuUTh 72 TalMeHTa ¢
COVID-19 6e3 XPC u 72 mnamumenta ¢ XPC B
cooTHomeHnH 1:1. Bce CHMNITOMBI M pe3yJbTATHI
J1a00PATOPHBIX TECTOB OBUIM COMOCTABUMBI MEXKITY
narerramu ¢ COVID-19 ¢ XPC u 6e3 Hero mociie
COIl. BaxxHO OTMETHTBH, YTO MBI HE OOHAPYKIIH
3HAYUTENBHBIX PAa3IMYAid B TSDKENBIX CIydasx IpH
TOCIUTAIHM3AINN,  OCIOXHCHUAX, JICYCHHH B
CTallMOHApe W JHAX TOCIHTAIHU3ANUN  MEKIY
nanueHTaMu ¢ XPC m 6e3 Hero mo pesyibTaTaMm
anammza COIL.

B »TOM wuccnemoBaHMM, UYTOOBI YMEHBIIUTH

IpEAB3ATOCTD, BBI3BAHHYIO IIOTCHIMAJIBHO
HCITOJITHBIMU MCIHNIIMHCKUMHA 3alTMCAMHA npu
TIOCTYIICHUH, MBI MEPEIPOBEPUITN 3aIlluCHu

COIYTCTBYIOIIMX 3a00JIeBaHUH C MalMEHTaMHu 110
tenedoHy. ITO MOXXET OBITh NMPUYMHOH TOTO, YTO
pacmpoctpanenHocTh XPC (6,1%) B Hame# koropre
COVID-19 6puia BhImIEe, 4eM paHee COOOIIAIOCH B
Kurae u Espone (0-3%) [19], yro Omm3ko K
pacnpoctpanenHocT XPC B nenoMm HaceneHus
Kuras (8%). 5 DOto roBopur o0 TOM, HTO
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komopbumHocte XPC He MOXET MOBBIIIATH temneparypa <36 ° C); u (9) runotoHus, Tpedyromas
BocnpuuMuBocTh k COVID-19. CoBcem HemaBHO arpecCUBHOM XKUIKOCTH.
Chhiba et al6 cooOmwIM, 4YTO MANKUEHTHI C
PUHOCHHYCHTOM HMEIOT 0Oojee HU3KUH  pHUCK Peannmanus
rocnutaiu3auu  no mnosoxy COVID-19, uem HNudopmanus o mamuentax ¢ COVID-19 o

ManueHTsl 0e3 PUHOCUHYCHTa. PacrpocTpaHeHHOCTD
PUHOCHHYCHTA B MX UCCIIEJOBAaHNHU cocTaBuna 13,3%;
OJIHAKO OHHU HE PA3IMYyald OCTPBIA U XPOHUYECKUI
puaocunycutr [20]. bBomee Toro, moka3arenb
TOCTINTATIM3AUN MOXKET HE MOJHOCTHIO OTPaXaTh
Tokecte COVID-19. B 3ToM wmccienoBaHUM MBI

OOHApYXWJIM, YTO KOJUYECTBO HEUTPODHIOB W
TUMQPOLUTOB, a TaKKe CHIBOPOTOYHBIE YPOBHU
gavepa  D-D u IL-6, KOTOpbIe  ObUIH

UIeHTU(HUIMPOBAHBI Kak Mapkepsl Tshxect COVID-
19, 7’8 ObUIM COMOCTABUMBI MEXJY MHAallMEHTaMH C
COVID-19 ¢ XPC u 6e3. Uro eiie Oosee BakHO, HE
66110 HUKaKol acconuanun XPC 3a6o0neBaeMOCTb 110
TsDKeCTH 3a0orneBaHust Tpu moctymieHud, HBJI

KOJIMYeCTBO  OHEH  TpeObIBaHMA, OPJIC u
TOCIIUTAITN3ALNH MalMEHTOB c COVID-19,
npexamnosiaras, 4yrto XPCHe MOXeT H3MEHSTh

nposieieaue 6one3an COVID-19 Toxe HeT.

B o0me#t cnoxuoctu 117 dTHONOTHYECKHA
MOATBEPXKICHHBIX ~TalieHTa C KOPOHABHPYCHOI
6onesnpto 2019 (COVID-19) Obutn  BBINUCAHEI,
KpyIHEHIIeH Crenuanu3upoBaHHON OONBHULBI /ISt
neueHus mnanueHToB ¢ COVID-19 u mnpomuu
TeneoHHOEe HaOmoAeHHe uepe3 1 Mecsl mocie
BBIITUCKH, OBIIM PETPOCIEKTHBHO BKIIOUCHHI B
uccnenoBanue xapakrepuctuk COVID-19. luarHo3
COVID-19 06pim ocHOBaH Ha pPYKOBOICTBE IIO
nuartHoctuke u jedeHuro COVID-19, BeimynieHHOM
BcemupHoil ~ opranuzanuedl  31paBOOXpaHEHUS.
Juarno3 ObT  TMOATBEPXIEH  HOJIOKUTEIHHBIM
pe3ysbTaToM aHanu3a OOpaTHOW TPaHCKPHUINTA3bl-
MOJIMMEpa3bl-LEHON Peakuy B PEKUME PEaIbHOTO
BPEMEHH Ha KOPOHAaBUPYC 2 TSDKEIOrO0 OCTPOTo
pecnupaTopHOro CHHApoOMa B 00pa3lax Ma3KoB M3
ropina wik Hocornotky. [Tanuentsr ¢ COVID-19 npu
MOCTYIUICHUH ObUIH Ki1acCU(UIIMPOBAHBI HA TSIKEJIbIE
W HeTskenble  (OpPMBI B COOTBETCTBHHM  C
pEeKOMEHAAMAMH  AMEPHKaHCKOTO TOPAKaJILHOTO
obmectBa 1O  BHEOOJHHHYHOW  ITHEBMOHHH.
[TanmeHTsI, KOTOPBIE COOTBETCTBOBAIM | OCHOBHOMY
KPUTEPUIO WIM KaK MHUHHUMYM 3 BTOPOCTEIIEHHBIM
KPHUTEPHSIM, OBUTM ONpE/eNeHbl KaK TSOKENbIH THIL:
OCHOBHbIe KpuTepuu: (1) cenTHYecKHi IIOK C
MoTpeGHOCTRIO B Bazompeccopax; (2) ApIxaTeabHas
HEJIOCTATOYHOCTh,  TpeOyrouas  HCKYCCTBEHHOM
BEHTHIISIL[MU JIETKUX; U BTOPOCTENICHHbIE KPUTEPUH:
(1) wacrora pmexanms> 30 BmoxoB / wmuH; (2)
otHomernne PaO2 / FiO2 <230; (3) MHOrOmoieBEe
MHQUIBTPATHI; @) 3aMeIIaTeNbCTBO /
nesopuenranus;  (3)  ypemus (ypoBeHb — asora
MOYEBUHBI B KpoBW> 20 mr / mn); (6) nedKoneHus
(rommuectBo nerkoruToB <4000 kietok / Mkn); (7)
TpoMOOIUTONICHHsT ~ (KOJIMYECTBO  TPOMOOIMTOB
<100000 / mkm); (8) mepeoxnaxkacHue (BHYTPEHHSS

JeMorpayeckuX XapaKTepUCTUKaX, pe3yJbraTrax
7a00OpaTOPHBIX ~ HCCICHOBAaHHMH,  JICYGHMH U
OCJIOXKHEHUSX OBl IMOJTydeHa ¢ IIOMOMIBI0 (hopM [T
cOopa [aHHBIX, M3BICYCHHBIX U3 DJICKTPOHHBIX
MEIULHCKHUX KapT. Bbeum BBITIOJTHEHBI
7Ta0opaTopHBIE HM3MEPEHHs, BKIIIOYas CTaHAAPTHBIC
aHaM3Bl KPOBH, OWOXUMHIO KpOBH, (YHKIIHIO
CBEpPTHIBAHUSI KPOBU M OHMOMapKepbl HMH(EKLIUH.
MenuuuHckne KapThl MAlMEeHTOB ObuTN
MIPOCMOTPEHBl ¥ MPOAHAIM3UPOBAHBI  KOMaHIOH
xopomo o0y4eHHbIX Bpaueil. ComyTcTBYyIOIIUE
3a00JieBaHus], BKIIIOYAsl XPOHUYECKHH PUHOCHHYCUT
(XPC), ompenenanuch Ha OCHOBAaHHMM CaMoOT4eTa
MAaUEeHTOB NPH MOCTYIUICHHH, a TOYHOCTh 3amuceit

COIYTCTBYIOIINX 3a0oneBaHni poBepsUIach
ONBITHBIMH BpadaMH BO BpPEMsS IOCIEAYIOIIETO
HaOII0NeHNS. PesynbraTs! Ta00PaTOPHBIX
HCCIICIOBAaHWH,  MPOBEICHHBIX  BCKOpE  IIOCIE

MIOCTYIUICHNS,, OBUTM WCIIONB30BaHBI [UI aHaIN3a
pasuunsl Mexay namuentamu ¢ XPC u 6e3 XPC.

Octpoe TIOBPEKIACHHE MeYCHH Q300
ONPEAETICHO KaK »JKelATyXa ¢ YpOBHEM OOIIero
OnnnpyOuHa> 3MI/IUT ¥ Pe3KUM MOBBILICHHEM YPOBHSI
allaHMHaMUHOTpaHcepassl, 10 KpaiiHedl mepe, B 2
pasa IPEBBINIAIONINM BEPXHUH Npeaes HOpMaJIbHOTO
nuana3zoHa. OCTpbIl  pecnupaToOpHBIM  auCTpecc-
cuHIpoM Obut ompeneneH kak Pa02 / Fi02 <300 mm
pr. Cr. B coorBerctBuM ¢  bepauHckum
ompenenenneM. OcTpoe  TOBpEXKICHHWE  MOYEK
OIIPEAEIATIOCH B COOTBETCTBUU C PyKOBOJCTBOM IO
3a00JIeBaHUIO MOYeK: yIIydIIeHne 001X
Pe3yJIbTaTOB C PE3KUM CHIDKEHHEM (YHKIIMHU MOYEK U
yBenudeHueM conepxkanusa Cr B CBIBOpoTKe 10> 1,5
pa3 or ucxogHoro ypoBHA. OcTpoe MOBpEXACHUE
MHOKap/ia OIPeessIoch KaK MOBBIIIEHHOE 3HAaUeHUE
CEpJIEYHOT0 TPOIMOHMHA B CHIBOPOTKE BHIIIE 99-TO
TIepIEHTHIISE BepXHeTo pedepencHoro npezena. Lok
ONIpeAeNsICs KaK CHCTOJMYECKOE apTepualibHOE
nasienue <80 mm pt. Ct. U nmynbcoBoe gasienue <30
MM PT.

3akinloueHue
Y  Hamero  oT4era  €CTb  HECKOJIBKO
MOTEHIUAIbHBIX OTpaHUYCHUM. Bo-nepsbix,

COMYTCTBYIOIIKE 3a00JI€BaHUS, O KOTOPBIX COOOIIAIOT
caMu JIFOJM, MOTYT TIPUBECTH K HENpPaBHIbHOM
OIIEHKE paclpocTpaHeHHOCTH. Bo-BTopsix, Mbl He
BKJIIOYQJI B 3TOT OTYET CIy4ah CO CMEPTENILHBIM
HCXO0JIOM, TIOTOMY YTO OBUIO TPYAHO IIOATBEPIWTH
COIYTCTBYIOIIME 3a00JIEBaHMSI y OTUX MAIUEHTOB.
OnmHako MBI TOMBITAIUCH TOATBEPAUTH 3aIUCH
komopouaaoctd XPC y 15 ymepmmx HanmeHToB C
COVID-19, mocTtynmuBIIMX B TOT K€ HEPHOA CO
CBOMMH OJIM3KUMH POJCTBEHHUKAMH, 1 OOHAPYKHUIIH,
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470 yacToTa KomopoumHocté XPC B 3THX JeTaIbHBIX
cryyasx (1 w3 15, 6,7%) Obuta comoctaBUMO C
TaKoBOW B BBINHMCAHHOW Koroprte (6,1%). B-Tperbux,
OTCYTCTBYET MH(pOPMAIHS O IIPHUEMeE JIEKAPCTB Mepest
npuemMoM. B-uetBepThix, XPC MOXKHO NOJpa3aenuTsb
Ha XPC c HOCOBbIMHU mosMnaMu U 0e3 HuX. TeMm He
MeHee wuHpopmamus o moxrmmax XPC y
OOJIPIIMHCTBA TAIMEHTOB OTCyTCTBOBaia. [lo3atomy
OBLITIO HEBO3MOXKHO OTIPENEeNUTh, MMeeT i XPC ¢ mim
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A DIGITAL MODEL OF CLIMATE VARIABILITY

Abstract: A digital model of climate variability with a number of variables has been developed (5+4+4+4=17)
and parameters (5*5+4*4+4=45). Two systems of linear equations for 5 and 4 z-variability. The first is with the
right part equal to u-variability (for 5 z-variability), the second is v-variability (for the other 4 z-variability).. A
mathematical multidimensional model is correctly transformed into a system of semantic equations with unknown m
z-variability, m u-variability, m v-variability, in the presence of knowledge indicators. The uncorrelation of m u-
variability with m v-variability exactly corresponds to the independence of the meaning of each u-variability from
the meaning of each v-variability. Transformation of one multidimensional linear equation of cognitive meanings of
variability zil,...,zi5 of z-variables z1,z2,...,z5 and the meaning of one u-variable into m linear equations of values of
5 z-variability characterizing the variability of negative consequences for human economic activity gives m values of
5 z-variability and m values of one u-variability. Transformation of one multidimensional linear equation of cognitive
meanings of variability zi6,...,zi9 of z-variables z6,...,z9 and one v-variable into m linear equations with 4 z-variability
characterizing climate variability gives m values of 4 z-variability, m values of one of the 4 v-variability. The values
and the number of indicators are the control parameters of the digital model. They are equal to 4+27=31, where 4
is the number of variances of hidden variables, 16+11=27 is the number of indicators.

An example of modeling the values of variability of climate change indicators is carried out. The values of
parameters and variables (various in the sense of interpretation) of the digital model of climate variability are found.
They numerically and visually show that the types of dependencies of climate change indicators correspond to reality
(Figures 4-8).
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IUP®POBAS MOJIEJIb U3MEHYUBOCTEM KJIUMATA

Annomauusn: Paspabomana yugposas mooenb UusMeHyu8oCmu Kiumama. /lge cucmemvl IUHEUHbIX YPAGHEHULL
0na 5-u u 4-x z- usmenuusocme. Ilepsas - ¢ npago 4acmvio, pAGHOU  U-UsMeHUUgocmu (051 5 z-usmeHuusocmeli),
8mopasi - N-uzmenuusocmu (015 opyeux 4 z-usmenyugocmett).. Mamemamuueckas MHO2OMEPHAS MOOENb KOPPEKMHO
npeobpasyemcs 8 cucmemy cMulC08bIX YPAGHEHU C HeU3BECTNHBIMU M Z-USMEHUUBOCMAMU, M U-USMEHYUBOCTIAMU,
M V-u3MeHYu8oCmAMUY, NPU HATUYUYU UHOUKAMOPO8 3HaHul. Hexoppenuposannocms m u-usmeHuusocmei ¢ m v-
UBMEHYUBOCAMY — MOYHO COOMBEMCIEYem He3A8UCUMOCU CMbICAA KANXCOOU U-USMEHYUBOCTNU OM CMbICAA
Kad#coou v-usmenuugocmu. ITpancghopmayus 00H020 MHO2OMEPHO20 JUHENHO20 YPABHEH U KOSHUTNUBHBIX CMbICIO08
usmenuugocmen zil, ...,zi5 z—nepemennvix z1,z2,...,z5 U cMbICIA OOHOU U—NEPEMEHHOU 6 M JUHEUHbIX YPAGHEHUL
SHAYEHU 5 Z-U3MEHUUBOCMeEN, XAPAKMEePUIYIOWUX USMEHYUBOCHU He2AMUBHBIX NOCAeOCMBULL OJisl XO3AUCMEEHHOU
O0eslmenbHOCIU 4el08eKd, O0dem M 3HAYEeHUll 5 Z-U3MeHYusocmel U m 3HAYeHUll OOHOU U-USMEHYUBOCHIU.
Tpancopmayust 00H020 MHO2OMEPHO2O TUHEUHO20 YPABHEHUSL KOZHUMUBHBIX CMbICII08 USMeHYusocmel zio, ...,zi9 z—
nepemennvix z0,...,.z9 U OOHOU V—NEPeMeHHOU 8 M JUHEUHbIX YPAGHEHUWU ¢ 4-Ms Z-U3MEeHYUBOCMAMU,
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Xapakmepusyrwux Usmeniueocmu Kiumama, Ooaem m 3HauyeHull 4 Z'M3M€Hllu600m€11, m 3HaYeHull 0OHOU u3 4-x v-
usMeHuusocmell. Benuuurnvl u Koauuecmeo uH()uKamopoe AGIAIOMCA YNpAasAIoWUMU napavempamu uud)poeoﬁ

Mooenu.
KOJIUYeCcmeo UHOUKAMOpOs.

Hx xonuuecmeo pasno 4+27=31, ede 4-xoauuecmso oucnepcutl cCKpblmvix nepemenuvix, 16+11=27-

Ilpuseden npumep Mmooeruposanus 3HaA4eHUll U3MeH4ugocmell noxkazamenei uzmenenul kmumama. Haiioenoi
SHAYEHUs Napamempos U NnepeMeHHbIX (PAZHO0OpaszHvie NO CMBICLY UHMpnpemayuy) uyu@dpoeou mooeau

usmeHdueocmu Kiumamada.

Onu  yucieHHo u 6U3YA/IbHO NnoKasvleawm coomeemcmeue pealbHocmu 81008

3asucumocmeti nokazameineu uzmenenui knumama (Pucynxu 4-8).
Knrouesvie cnosa: yugposas mooensb, uzMeH4UB0CHb, KIUMAM.

Beeagenne

«HeratuBHoe  BO3AelcTBUE — AEATENBHOCTH
4eJ0BeKa Ha KIMMAaT CKPBIBAeTCS 3a BBICOKHMHU
3abopamu TIPOMBITITICHHBIX u CBIPBEBBIX
TOPEINPUATHH, a peAKHe KaTtacTpoQbl, MHIUACHTHI
(BOpoc B Mope HepTH U3 OYpOBBIX ILIaThOpPM, U3
TOHYIIUX TAHKEPOB, OTpAaBJICHHE (ayHBI, (IOPHI
OcaHAa HEYCTAaHOBICHHBIMH JIMIAMH, WIH TpHU
omuOKax BO BpeMs YYCHHWH, 3aIlyCKOB JICTAIOIINX
00BEKTOB) ObICTPO JIMKBUIUPYIOTCS, HO
OCTAIOTCPA3PYIIUTENbHBIE, «TYOUTEIbHBIE A ...»
MOCTEACTBHS, MOPTAIIME HE TOJNBKO KIHUMAT.
HeratusHoe BO3/1€HiCTBUE NEATEIILHOCTH YEJIOBEKA HA
KIUMAaT SBJISETCS BaXHEHIICH mpoOieMoi, 3Ty
npobiaeMy JMOJKHBI pemaTh JIOAM C  JAPYTHMMHU
cratycamm» [1].

Hccrnenyemass HaMH CHCTeMa «H3MCHCHHE
KIMMaTta - TOPUPOOHBIE W XO3SHCTBEHHBIC
MOCIIEICTBH» 00MamaeT acuMMeTprel HHpOopMaIHn
W HEMOJHBIMH JaHHBIMH. AKTyaJdbHBIMH SBISIOTCS

CUCTEMHBIE (bopmanu3zoBaHHbIE
MEXIUCIUIUINHAPHBIE TEOpHUH HETraTUBHOT'O
BO3ACUCTBUS JIeSITeNTBHOCTH YeJI0BEKa (o

HEM3BECTHBIM TPHYMHAM) Ha KINMAaT W BIMSHHE
W3MEHEHHH KimMata (3aBHCAIIMX OT CKPBITHIX

(hakTOpOB) Ha MAEITENHLHOCTH YENOBEKA. Tloka
OTPaHUIUMCS MOJCIHPOBaHUEM B  CHCTEME
«M3MEHEHHE KJINMAaTa - IPUPOTHEIE U XO3HCTBEHHBIC
TOCTIECICTBHSI».

WNmeroTcst  pa3HOOOpasHBIE — HCCIICTOBaHHA,
MOCBAIICHHBIC ~ Pa3HBIM  aclieKTaM  W3MEHCHHHU

KIIMMaTa 3eMJTH, TPOBEICHHBIC B paMKaxX pa3HBIX
oTpacneid 3HaHMWU. MMeErTCs KpaTKue CxKarble B
cinoBecHble (pas3si-pe3ynbraThl. Cpeiu HUX BhIOEpeM
pe3yJIbTaTHI, NPUBEICHHBIE B MaTepuanax
BcemupHoro 6anka (3aka3 OOH)!. «Borarble cTpaHsl,
KOTOpbIE JaBHO BXOJAT B YHCJIO INPOMBIIUIEHHO
Pa3BUTHIX, HECYT OCHOBHYIO OTBETCTBEHHOCTH 32
BO3HHKHOBEHHE MPOOJIEMbl M3MEHEHHUS KIIMMATa, B TO
BpeMs Kak OeqHeWIe OOIIWHBI M CTPaHBI OOJbIIE
BCEr0 CTPaJar0T OT MOCHEACTBHH, MOCKOIbKY, Kak
NPaBHJIO, IMEHHO OHM NPUHHUMAIOT Ha ceOs TJIaBHBINA
yAap CWIBHBIX HAaBOJHCHHM, 3aCyX, Oypb M JPyrux
MpeICcKa3yeMBIX SIBICHUH, CPEeACTB Ha APPEKTHBHYIO
00pBrOY C KOTOPBIMH Y HUX HE XBaTaeT». [1o cyTH, u3-
3a W3MEHEHHs KJINMaTa, OCTABJIIOUIETO JIONEH B

! https://www.un.org/ru/youthink/climate.shtml.

HUIIETE, MOKHO MOTEPSTH TO, YEr0 YAAIOCh TOOUTHCS
B chepe MUPOBOTO pasBUTUs» L,

JestenbHOCTH 4eJioBeKa ABIISIETCSA
«U3MEPSIEMON PUYMHOW» HEraTUBHBIX MOCIEICTBUN
OT U3MEHEHUH Kiaumarta. M3mepeHus mnokasatenei
W3MCHEHHH KIMMaTa MEHEe JOCTYIHBI (MX MOXHO
CUNTATh HETIOJHBIMH), YEM U3MEPEHHs TOoKa3aTenen
HETaTUBHOM  NEATENbHOCTH  WIM  HEraTUBHBIX
MOCIACTBUM A 4eIOBEKa OT M3MEHEHHWH KIMMATa.
CymiecTByeT TakXke W JApyras Ipynmna Jrofed, ubs
JesTeIbHOCTh TNMOBIMSNIA Ha KiuMar. JlaHHBIE 11O
HOCHENCTBUAM -  IIOKa3aTenu HEeTraTHUBHBIX
HOCJIEICTBUI JJIsI 4YelioBeKa OoJiee NOCTYMHBI U
NOJHBI, YeM TPYOHO H3MepseMble I0Ka3aTesn
HeTpeICKa3yeMbIX KIIMMaTHYeCKUX SIBJICHUH
(yparansl, cuinbHbIE TOXXAH). [103TOMY MHIMKATOPHI
MIPUCYTCTBUS 3HAHUN MBI BBIJENAEM B 1-oif (M3 2-X)
rpymIne Z-NepEeMEHHBIX, B MATPULE Asa.

BBenem nokasarenu AeATENbHOCTH 4EIOBEKa U
W3MEHEHMH  KIUMaTa,  BBEAEM  IapaMeTphl,
HIepEeMEHHBIE, HU3MEHYHUBOCTH MePEMEHHBIX,
MaremMaTuueckue (GYHKIUM, YPAaBHEHUS, CHUCTEMbI
YpaBHEHHMH, CHCTEMBl MHOTOMEPHBIX KOTHUTHBHBIX
YpaBHEHHH CMBICIOB W3MEHYHMBOCTH IIEPEMEHHBIX,
HaJUIeKalllue KpUTepHH, (QYHKIHMU OrpaHUYEHUIA,
HENIEBYIO (DYyHKITHIO.

Hama nudposast Mozenp m0mKHA BKIIOYAaTh B
ce0s1 GoutbIIe MepeMeHHbIX, TapaMeTPOB, YeM MOJENb
[1]. Bo3MoXxXHOCTH MOIENH BO3pACTyT, €CIU OyAyT
BBEJICHH B MHOTOMEPHYIO MOJENIb (UKTUBHbIE
NIEpPEMEHHEIE, JUCIIEPCUU (m3mepuTenn
HN3MEHYMBOCTH IIEPEMEHHBIX) KOTOPBIX 00J1a1amy Obl
NOJIE3HBIMU  cBOMcTBamMu. Hanpumep, coxpansuu
CYMMY JMCIIEPCHIA TIPU JIMHEHHBIX PeoOpa3oBaHUsIX.
A 11071 ¥ YUCNIO JOMUHHPYIOUMX JUCTIEPCUH OBLIH
OBl OTHOCHUTENFHO OOJBIIUMU. BOJIBIIIOE KOJTHYECTBO
JOMUHHUPYIOIUX JMCHEPCHIl O3Ha4aeT HaJIu4ue
OOJIBIIOTO  KOJIMYECTBA  CKPBHITBIX  (haKTOPOB,
BIMSIOIIUX Ha WU3MEHEHHe KknuMmaTta. IIpumensanachk
JUTMHHASI LeTIb MOJENBHBIX IIM(QPOBBIX MHOTOMEPHBIX
00BEKTOB U3 OM  AUKIL:  (As4,A?4)—Ass;
(Ba4,A%2)—(Baa); (As4,Baa)—(U24.4V24,4);
(U244, V24.4)—(Z24,4,Z24,4).

B  wmameli wMomenmum MBI coOupaemcs
omudposeBath (5+4)+(4+4)=17 nokazareneit u3z 4-x
MHOXECTB NEPEMEHHBIX ((U24,4,V24,4)—>(Zz4,4,224,4)),

Philadelphia, USA

847

2 Clarivate
Analytics indexed


https://www.un.org/ru/youthink/climate.shtml

ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

XapaKTepI/I?)yIOHII/IX N3MCHCHUYUBOCTH KJIMMATAa U UX B HpI/IMeHHeMOﬁ HaMHUu 06paTHOﬁ 3aga4dc

MOCHCACTBUS JJIs )KU3HU JIFOJCH.

Oo6parnast Moaeab Anaauza U30bITouHO-
Kanonuyeckux IlepemMeHHBIX

MCTOZ[ HM30BITOYHBIX IIEPEMEHHBIX H3JIOKEH B

cratbe [1], MeToJ KaHOHMYECKUX TEePEMEHHBIX
U3JI0KEH B crathe [3], MeTom H30BITOYHO-
KaHOHHYECKHX MEePEeMEHHX C  OJWHAKOBBIMH

qucnepcusamu (IIpsmas Mogens AUKII)- B craTthe
[4]. W30BITOYHO-KAHOHUYECKUEC TMCPEMCHHBIC C
pa3NMuYHBIMKM  JucnepcHsMH[S]  —  pe3yibTaT
MOCJICIOBATENIFHOTO NPeoOpa3oBaHKs MaTpul  Z-
MEPEMEHHBIX METOJaMH H30BITOYHBIX [2], 3aTeM —
METOZOM KaHOHHYECKUX NepeMeHHBIX [3]. MHmeKkcs
M30bITOYHOCTEHl 4 Tap MHOXECTB II€PEMEHHBIX
UCCIeNOBaHbl B TepMHHax RV-ko3¢p¢unneHto B
cratbe [4].

3nech m3naraercs ObOparnas Mojens AHanmu3za
N36b1TouHO-KaHoHMYeCKHX Ilepemennsix (OM
AUKII) ¢ ogunakoBoii matpuuei App =diag(As,...,Ap)
JCIIepCUi  M30BITOYHO-KAHOHWYECKUX  U- U V-
nepeMeHHbIX. B cratbe  [6] MBI chopmupoBanu
HOBYIO CTpyKTypHyto Matpuiy (Tabmuma 5 [6]) u
MPOBENH MOZEIMPOBAaHUE PAcCMaTPUBACMBIX HIKE
MaTpHYHBIX 00BbeKTOB. Bynem ncmons3oBaTh ciydai
paBeHCTBA AOp=APp=Ap, [4], ciyyait
HECOBNAACHHUA 2-X MHOXXECTB AWCIEpcHil U— U V-
nepemeHHbIX [5]: (1/M)UTU=AWy,, (1/m)VTV=A®),
JUIi  TIpUMEHEHWss B  LU(QPOBOH Mojenu He
paccmarpuBaem.

B TIM AUKII [4] pemaeTtcs [IC3 (omnopoaHas
crekTpasibHas 3a1a4a) Bujaa (P12¥21-A2)Agp=0 pp ai1st
W3BECTHON cuMMeTpudecko marpuisl — WioWor.
pemennem T1C3 sBasercs napa marpuit (A? pp,Aqgp),
rae A%pp=diag(\?y,...,A%) — MaTpHIa IOJIOKUTEIBHBIX
COOCTBEHHBIX 4Hceld, Ag - MaTpuia cOOCTBEHHBIX
BEKTOpPOB  @j=(a1j,...,aq)" j=1,...,0. Ilapa Marpm
(App,Agp) 11 MaTpunbl  App,Agp ONIPEIEIIIOT APYTYIO
MaTpuny Bpp cobctBenHBIX BexkTopoB bj=(bj,.. .,0p) T
j=1,...,p, pasHylo Bp=AWnAqp, mpu sTOM 1A
MaTpuI| Aqp,Bpp, App BEPHBI paBeHCTBa
AqpW12Bpp=App, ATA=ly,, BTB=Ip,. 3amernm: 31ech
oTcyTcTBYIOT paBeHcTBa AAT=lg,, BBT=lp, Te.

MaTpHULbI OPTOTOTOHAJIBHBI, HO HE
OPTOHOPMHUPOBaHBL. B Hamieit oOpaTHOW 3agade Mbl
BBEJIEM 3TO  YCIOBUE  OPTOHOPMHUPOBAHHOCTHU

(cMoTpUTE HIDKE).

O6pazyercst 2-as mapa marpu (App,Bpp), 114
KOTOPBIX BepHbI paBeHcTBa: BTB=lpp, Vimp=ZmpBpp,
(Um)V™V=Iy, (B obpatHoit 3amaue: (1/M)VTV=A gp).
Jns matpuisl Agp, BepHBI paBeHCTBA: Ump=ZmgAgp,
Bpp=AW2Aqp, rae (1/mUTU=l,, (B obpatHOi
sagaue: (1/m)UTU=Ap,). MaTpuna Z-nepeMeHHbIX
{z1,...,2¢} Zmg W Marpuma Z-TIEpEMEHHBIX
{z4+1,...,Zq+p} Zmp TIPeOOPA3yIOTCSI B MATPHIIBI OU-
OpTOrorayibHeIX U- U V-mepeMeHHBIX: Ump=ZmgA'qp,
Vmp=ZmpB*pp, (L/IMUTV=AZ5p= diag(A2,...,A%).

MoaenupytotTces Aqp, Bpp, ynosierBopstomme OC3
BuoB  (Qug-A?)Agp=0cp,  (Sp-A?)Bgp=0 ans
HEM3BECTHBIX CHMMETPHUYCCKIX MATPHLl Qqq, Sqgp. Tak
kak pematorcss OC3 i CUMMETPHYECKIX MAaTpHII
Quqy Sgqp, To Matpumbl Ag, Bpp Moryr ObITH, B
YaCTHOCTH, OPTOHOPMHPOBAHHBIMHU. A mpm
OPTOHOPMHPOBAHHOM npeodpa3oBaHuU
CTaH/aPTHU30BAaHHBIX MATPUL] Zmq U Zmp MOTydaeMble
Matpullbl  Ump=ZmgAgp 1 Vmp=ZmpBpp OynyT
yaoBaeTBopsATh cooTHoweHusM [IM I'K. Marpuist
Ump ¥ Vmp OyIyT MaTpuliaMy TJIaBHBIX KOMITOHEHT,
OyZIyT IMETh HEOJMHAKOBBIE AUCTIEPCUH Ag,...,Ap. HO
MaTpubl Zmq B Zmp OyleM IMoydaTh W3 MAaTpHII
N30BITOYHO-KAHOHUYECKNX , YMHOXKCHHBIX Ha
nuaroHanbHyo Mmarpuiy App=diag(As,...,Ap), a mpu
TP OPTOHOPMHUPOBAHHOM NPEOOPA30BAHNK KaXKIast
W3 MaTpul U- ¥ V-TIEpEMEHHBIX JOJDKHA OBITH HE
OPTOrOHANBHOM, a mmaroHansHOM: (1/M)UTU=Ap,
U/m)VTV=Ay, (Um)UTV=AZ,=diag(A?,...,\%).

MogpenupoBanue 2-x Matpunl Ump, Vmp On-
OPTOTOHAIBHBIX U30BITOYHO-KAHOHUYECKHX
IEePEMEHHBIX ~ IPOU3BOAUTCS  IPU  PEIICHUH
oraenbHO O3 ¢ BXOAHBIM  OOBEKTOM  App

=diag(As,...,Ap). O1a OnTtumusanuoHHas 3amada 3
penraeTcs mocie HOJy4YeH s MOJCIBHBIX Iap MaTPHI
(Agp,A%p),  (Bpp,A%p) B pesynbTaTe  pelleHumit
Onrumusaiuonsoit 3agaun 1: (lgg,1%p)=> (AgqAZpp),
u OnrrumusanuonHoit 3agauu 2: (lgp, AZpp)=>(Bpp). B
o0paTHOH 3a1aye Ba)KHbl 2 MAaTPHIBI COOCTBEHHBIX
BEeKTOpOB Agp, Bpp — MaTpuumpl UHIUKATOpPOB
U3BJIEKAEMbIX 3HAHUH [6]. DIeMEeHThl AUaroHaJIbHON
Matpuibl  A%p  MOIENUPYIOTCS OIHOBPEMEHHO C
3JIEMEHTaMHU MaTPHIBl COOCTBEHHBIX BEKTOPOB Agp.
JluaronanbHas matpuna AZyp  SBISETCS BXOIHBIM
oobeToM OnTuMu3anMOHHOM 3amaunm  2: (lpp,
AZpp)=>(Byp).

Martpuua Byp sBiIseTcst MaTpHLeld COOCTBEHHBIX
BEKTOPOB HEU3BECTHOW CHMMETPUYECKOW MaTpHUIIbI
Q"pp =Qpp momHoOTO panra. Ho oHM CylecTBYIOT B
o0paTHOH 3ajadye COBMECTHO CO CBOMMH IapamMu:
(A%p, Agp), (A% pp,Bpp)-

Martpuiia By Momenupyercs 3aBHCHMBIM OT
cIieKTpa A2pp=diag(A%,...,\%), a CIIEKTp
A2pp=diag(\%,...,\%) TIpeBapUTENLHO
MOJIEIUPYETC.  COBMECTHO ¢ Matpuueil  Agp,

cozlepKalled MHIUKATOPhl INPUCYTCTBHUS 3HAHUH
(ABIISFOTCS YIIPABISIONIMMHE ITapaMeTpaMu HHuGpoBoit
monenu) Cnektp AZp=diag(A?,...,A%) umeer
JIOMUHHPYIOIIUE SIEMEHTH A2y,..., A%, (=3, a Haum
paccMaTpUBaeMble HIDKE MaTpPHIBI COOCTBEHHBIX
BEKTOPOB Aqgq, Bpp IpeoOpasyroT BaxHbIe U1 MOJEIH
Marpuisl Ump (B pasibHelmmeM oHa OyZeT paBHA
ZmgAgp) 1 Vmp ( B manbpHeiimeM oHa OyneT paBHa
ZmpBpp) B Marpuusl Zmg ¥ Zmp 3HAYCHUI HCKOMBIX
n3menunsoctei. Ilpum srom matpuma Ump Ou-
OPTOTOHAIBHBIX M30BITOYHO-KAHOHUYECKHX
MIEPEMEHHBIX YMHOXAETCS CIIpaBa Ha AUArOHAIBHYIO
matpuiry AYZp, 5THM MbI Ipe06pasyeM OHMHAKOBbIE
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JIICTIEpCHU U—TIEPEMEHHBIX B Pa3JIMYHbIE TUCIICPCHH
(0=5,p=4,A5=0), He MeHsAA CyMMy IUCIEpCHi (=p).
Martpuna Ump OHM-OpPTOrOHaJBbHBIX HM30BITOYHO-
KaHOHWYECKNX IIEPEMECHHBIX HE MpeoOpasyercs B
MaTpully TJIaBHBIX KOMIIOHEHT, KaK  MOJKET
nokasarecs. HauBhicHIyl0o pojib B Haled MOJENU
UTPAIOT MaTPUIBI COOCTBEHHBIX BEKTOPOB Agp Bpp 13
COOTHOIIIEHUH (‘Plz‘{lzl)qu:Aqup, Qppop:AzBpp,
Q"ppQpp=lpp, rae Matpuupl W12¥21, Qpp - HEU3BECTHBIE
CHMMETPHYECKUE MAaTPHLIBI, HUMEIOLIHNE HY)KHbIE HaM
marpuibl  (A%p,Agp),  (A%p,Bpp).  Marpuumt
COOCTBEHHBIX  BEKTOpoB Agp Bpp  comepxar
WHJIUKaTOPBI N3BJIEKAEMbIX 3HaHUH, OHHU
npeobpazytor Marpuibl Ump 1 Vimp . A Matpuity Vimp
MBI MOJIETIHPYEM TIOCIIEIHEH, pemas
OntummzamonHyo 3amady 3. B O3 3 BxomHBIMH
00BekTanMu ABISAIOTCA (App,Ump) BEIXOZHBIM OOBEKT
Mmarpuiia Vmp Takas, 9TO yJOBJIETBOPSIET PABCHCTBY
App:(llm)VTV, (1/m)UTV:App:d|ag (}hl,...,}\.p). HpI/I
oToM Marpuna Vmp OyZer Taroke Marpuieii Ou-
OPTOTOHAIBLHBIX N30BITOYHO-KaHOHUYECKUX
nepeMeHHbIX. Tak kak Agp Bpp sIBISsIFOTCS MaTpHLIaMu
WHIUKATOPOB W3BJIEKAEMbIX 3HAHUU (CMBICIOB), TO
syuqie MaTpuibl Ump 1 Vmp Ha3bIBaTh CMICI08bIMU
Ou-opmozoHaNbHLIMU u30b1MoUHO-
KAHOHUYECKUMU NePeMEeHHbIMU.

omyuennbie MaTpubl Ump, Agp,Vimp,Bpp, App
yAOBIETBOPSOT U cooTHomeHusM [IM  AUMKIIL
Cxematmueckn  IIC3  (Pu¥Pa)Ap  =A%Agp
o0o03HauaeTcss Takx: ‘I—‘lz‘{’21=>(A2,qu). BxomaeM
oosexToM IIC3 sBisercs cuMmMerpudeckas (xQ-
Mmatpuna (Wi2¥21), a ee BBHIXOXHBIMH OOBEKTaMHU
ABJIAKOTCS MAaTpULA COOCTBEHHBIX uMcenl — AZpp=
diag(\*1,...,A%) u wmarpuna Agy OPTOTOHAIBHBIX
COOCTBEHHBIX BEKTOPOB  @j=(a1,...,aq)", J=I,....p.
Bxoanoit 00bekT I[IC3 - matpuna W12W¥o1, sBisieTcs
KBaJIpaTHOU CUMMETPUHUUYECKON MaTpULIEH:
(P12¥21)'=¥1,P21, a ee pemeHne — mapa MaTpHIl
(A%, Aqp) TakoBbl, UYTO BBIIOJHSAIOTCS PABEHCTBA:
(\Plz\le)quzAqup App:diag(}\.l,. .. ,}\.p), )\,1>. . .>}\.p>0.
B wmamem mpuMmepe (cMoTpuTe HHXe) OH-
oproroHansHocTh  mapbl  MaTpuil  (Uasas,Vas )
BBIP&XEHA TPH 3-X JOMHUHHPYIOIIMX JHCIEPCUsX
(U/m)UTV=A4=diag(1.1391,1.0699,1.0089,0.7348).
nouyemy 3, a He uHOE?

MogenbHast noaMaTtpuna Vmp=ZmpBpp — ¢
M30BITOYHO MPUMEHEHHEM MaTpulbl Bpp. MaTpuiisl
Umpu Vinp=ZmpBpp nmerot coiictsa: (1/m)UTU=I,
(Um)VTV=Ipp, (U/m)UT™V=Ap,=diag(\s,...,Ap).
CxeMaTH4ecKd 3Ta II0CIE0BAaTEIbHOCTh JTAIOB
BRINIAAT Tak: (Agp,A%pp)—Aq; (Bpo, A’pp)—(Bpp);
(Agp, Bpp)—=(Ump Vinp); (Ump, Vinp)—(Zimg, Zimp). 3aeck
Matpulbl  Agp,Bpp conmepixkar Hebomblioe uHCIO
WHJIMKAaTOPOB |Ckj[>Co, M3BJIEYEHHBIX 3HAHWUH W3 5
COOTBETCTBYIOIINX MAaTPHIl COOCTBEHHBIX BEKTOPOB
Cmn [7-11]. KorHuTHBHBIE MOJENU U3BIICUCHUS
3HaHUH M3 5 pPealbHBIX TEIEKOMMYHHUKAIMOHHBIM
JIAHHBIX OMHCaHbl B cTaThsax [7-11]. B Hactosmieit
paboTe WHAMKATOPBI OOBETUHEHBI B OTICIBHBIE 2

Matpunibl Agp, Bpp (0HE IpeoOpa3oBHIBAIOTCS, Kak
YBHOMM  HW)KE, B  Marpulbl  HHIUKaTOPOB
npucytcTBus 3HaHWH). MHbDOpMaTmBHAs cxema O3
AVIKII nmeet B (lgq, A%p)—Adgp; (Ipp,A%p) —(Bpp);
(Vmp,App)—Unmp, (Ump, App, Bpp) = (Vimp);
(Ump,Aap, Vinp,Bpp) —(Zmg, Zimp)-

IIpeobpa3zoBanne mapsl U- U V-IEPEMEHHBIX B
napy MHOXecCTB Z-mepeMeHHbIX Ha 3tane (Ump,Vimp)
—(Zmg,Zmp) HEOOXOAUMO AJIS TTOJTyYSHUSI MOJIEJIBHBIX
YHUCIOBBIX JAHHBIX Zmg,Zmp. DTH MaTPUIBl JaHHBIX
Zng,Zmp uMeOT 2 Matpuubl Agp,Bpp uHAUKATOpOB

W3BJIEYEHHBIX 3HAHMH, (opMUpyEeMBIX u3
nHpopmanm 00  HMMeEHax-CcMbIcIax  O+p  z-
MEPEeMEHHBIX, O  3HA4CHHUAX  KOI(P(PHUIMECHTOB
KOppemnsiuil aKj=corr(zy,u;), bi=corr(zx,v;),

App:dlag (}\,1, cee ,}\,p).
MaremaTnuyeckasi IOCTAHOBKA 331241

3agava. J[ns1 3a1aHHON JUAarOHAIBHOW MaTPHUIIBI

App:diag()\.l,. . .,)\.p), )\4]_>. . .>)\.p>0, )\4]_+. . .+)\4p:p,
TpeOyeTcss HalTW 3HA4YEGHUs  JJIEMEHTOB  2-X
MOJETBHBIX NOAMATPUL Zmqg, Zmp MaTpHUIBI

Zwn=[Zmqgl Zmp], cocTostmeir w3 m  3HaueHmii N z-
nepeMeHHBIX. Matpuna Zmq COCTOUT U3 M 3HaYSHUH
Z-niepeMeHHbIX {Z1,...,Zq,}, MAaTpHLA Zmp COCTOUT U3
m  3HAYCHUH  Z-TIGPEMEHHBIX  {Zg+l,...,Zq+p}
n=g+p,g=p.

[Nomydaemble 2 MomenbHBIC MOAMATPUIBI Zmg,
Zmp ROIDKHBI OBITH BBIYUCIICHBI TIOCIE OMOENbHbIX
JUHEHbIX npeobpazoeanuii: MOJIETTBHBIX
OPTOHOPMHPOBAHHBIX MaTpull Agp, Bpp. 2 MaTpwuirs!
COOCTBEHHBIX BEKTOPOB Agp, Bpp ZOMKHBI conepkaTh
MHINKATOPBl M3BJIEKAEMBIX 3HaHWUN [1] M JOIKHBI
COBMECTHO co cBoumu mapamu: (AZpp,Aqp), (AZp,Bpp),
YIOBIETBOPATH cooTHOmEHUAM (W12¥21)Agp =A%Agp,
QppBpp=ABpp, QTppQpp=lpp, rie Matpuist P12¥21, Qpp

—  HEHM3BECTHbIE  CHMMETpPHYECKHE  MaTpHIbI,
UMerole  HyXHble HaM  MaTpuubl (A%, Agp),
2

(A%0p,Bpp).

His  MonmenupoBaHUS TOAMATPUAL Zmq, Zmp
pexomeHayercsi nmpuMeHNTb Martpuibl Ump B Vimp
3HAUYCHHH OM-OpTOrOHAIIBHBIX M30BITOYHO-
KaHOHMYECKUX MepEMEHHBIX. [pu
OPTOHOPMHPOBAHHBIX NIPEOOPA30OBAHMSX - MaTpPHLIAX
Agp,Bpp, Matpunel Ump U Vimp OyayT MaTpunamu
[JIaBHBIX KOMIIOHEHT — Y-TIEPEMEHHBIX, HUMEIOLINX
HEOJMHAKOBBIE JUCHEPCHH  Ai,...,Ap. JIMHEHHBIM
npeo0pa3oBaHUsIM  JIOJDKHBI  TIOJBEPTHYTHCS 2
Matpuibl  Ump,Vmp 3HaueHHit OH-OpTOrOHANBHBIX
N30BITOYHO-KAaHOHNYECKUX NepeMEHHbIX
(biorthogonal canonical-redundancy) u- wu V-
MepeMEHHBIX TaKuXx, YTO: (1/m)UTU=App,
(1/m)VTV:App, (1/m)UTV:App:diag(}\.1, e ,)\.p),
A>..>M>0. Mopenbable MaTpuisl Agp U Bpp
JIOJDKHBl ~ UMETh anreOpanyeckue  CBOMCTBA
oproHopmupoBanubix Matpuil: AAT=lg, BBT=ly,
ATA =lp, BB=lp. Mozenshas noamatpuna  Zmg
JIOJDKHA OBITh BBIYHCIICHA C IPUMEHEHHEM MaTPHIIBI
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Agp, a MOzenbHasT oaMaTpuna Zmp— ¢ IPUMEHEHUEM
Mmatpuisl Bpy. OpToHOpMUpOBaHHEIE MaTpULBl Agp,

Bpp w3 IIM AUKII [4] obecneunBaior Ou-
oproroHansHocTh  mapbl  Matpuil  (Ump,Vimp):
(1/m)UTV:App:d|ag (}\,1,. . .,)\,p) u ou-

OpPTOTOHAIIFHOCTh CTOJIOIIOB B KaXIOH W3 MaTpPHIl
Ump,Vmp:(1/m)UTU:App:diag(7\,1,. . .,)\,p),
(Um)VTV=Ap,=diag (A,...,kp).

BBeznenHble MaTeMaTHueCK B MaTpuibl Agp, Bpp
MHJIMKAaTOPbl ~ M3BJIEKAEMBIX  3HAaHWH  OCTAIOTCSA
HEU3MEHHbIMH B Marpunax Agp,Bp. Ot1oT daxr
SIBJISIETCS CYIIECTBEHHBIM INPEUMYIIECTBOM JaHHOM
nocranoBku OOpatHoii 3agaue (O 3) AUKIIL.

UcxomapiMu  mpenmocbuikaMu O3 SBIAIOTCS
CIICIYIOIIHE: MHOKECTBO Z-TIEPEMEHHBIX Pa3IeICHBI
Ha 2 Tpymmsl: B l-yio rpynmy oObeaWHEHBI ( Z-
MepeMeHHbIE Z1,...,Zg, BO 2-yI0 —p TICpEMCHHEIC
Zg+1,- - -, Zg+p, BETO (+P=N mepeMeHHbIe. {151 MpOCTOTHI
W3J0KEHUS TepeHyMepyeM 2-yio TPYMIy: Zi,...,Zp.
Ucnonszyembie cooTHomenus u3 Ilpsamoit Monenu
Amnannza M30siTtouno-Kanonndeckux IlepeMeHHBIX
(IIM AUKII) npusenensl B pabore [4]. Meton
u30bITOuHBIX TIepemennsix (MUIL, redundancy values
analysis, RVA [2]) uccienoBad B [4] B TepmuHax RV-
K03 PHUIHEHTOB (MHICKCOB W30BITOYHOCTEH IS mTap
MIEPEMEHHBIX M3 pPa3HBIX MHOXETB) M3 cTaThu [12].
PelueHre HALICH 3a1a9d - MOAMATPUUBL  Zmg| Zmp
OyIoyT MOIENMUpoOBaThCA HAMH HWXKE TPU PEUICHUU

O6parHoit 3amaun AUKIIL.
Hwke  OyayT  HM3JIOKEHBI  allOPHTMBI
peammsatun  OM  AMKIL:  (lgq,A%pp)—Agp;

('pp'Azpp)—’(Bpp)i (VompaApp)—’Ump: (Ump,App; Bpp)—
(Vmp); (Ump,Agp, Vimp, Bpp) —(Zmg, Zmp)-

HUcxonnble TaHHBbIE - MOKA3aTeJU HEraTUBHBIX
MOCJeCTBUH 1JIsl 1eSITeJIbHOCTH YeJI0BeKAa

I/ICXOI[HBIe JaHHBIC IIOKAa3aTCJIM  HEraTHBHBIX
HOCHCI[CTBI/Iﬁ I A€ATCJIbHOCTU YCJIOBCKa, a HC

MOKa3aTeH KIAMAaTHYECKUX ~ M3MCHCHUIA.
INokasarenu HEraTHBHBIX IOCIEACTBUIl TOCTATOYHO
nopoGHO " TOYHO TIOICUUTHIBAOTCS
rOCY/IapCTBEHHBIMH CTPYKTypamMH, OHH KacaroTcs
IOpUANYecKuX W Qu3nyeckux sy, —Jroboe
npeHeOpeXxeHne  NMpu  MX  ydeTe  4peBaro

HENPUATHOCTSMH Ul YYETYMKOB BO3MELIAOIIMXCS
MOTEPh OT CTHUXHUIHBIX KINMAaTHYECKHX OEICTBHM.
Janeko He Bce IapaMeTpbl  3KCTPEMAaJbHBIX
U3MEHEHUN KJIIMarTa yaaeTcs U3MEPHUTH,
3a¢ukcupoBarh. [IMKOBEIE 3HaYEHUsS! BBHICOTHI BOJIH,
CKOPOCTH C IOPBIBAMHU BETpa, 00beM NpHOBIBarONIeH

BOABI M T.II. Majo 4YTO OOBACHSIET U3 CIHCKA
MOCJIEACTBUM.
M cXOMHBIMH CIIOBECHBIMH JAHHBIMH SIBJISFOTCS

MMEHa-CMBICIIH  TIOKa3aTeneit HETaTUBHBIX
MOCJICAICTBUN JUIA JAEATEIBHOCTH YeJIO0BEKa, o0mue
CBElCHUS O KOTOPBIX B3SATHl K3 MAaTEpHAJIOB
Bcemuproro Gankal IIpeanonaraercs

CYIIECTBOBAHUE CKPBITHIX HEU3MEPSEMBIX (TJIABHBIX
BaINAHBIX U- CKPBITBIX HEM3MEPSEMBIX ITOKa3aTelei
U TJABHBIX BAJIUAHBIX V-TIEPEMEHHBIX HW3MEHECHHUH
KJINMAaTa) MoKaszatelyicii ¢ HeM3BECTHBIMU (HE TOJIBKO
U1 Hac) HaM CMBICIaMH. [Ipo CKpbITBIe (haKTOpHI
HMEIOTCSI MHOTO JIETEHJ, HO HET JOCTOBEPHBIX
Hay4dHbIX JOKa3aTenbcTB. [lpumep: 3aragouHblid
BepMynckuii TpeyronsHUK B ATIIaHTHYECKOM OKEaHe.
BanuaHele nepeMeHHbIE CyIIECTBYIOT B MOAEIHN KakK
Uil 5 Tokasareneil  eSITENBHOCTH — YelloBEeKa
(mocnencTBUs M3MEHEHWH KiMMara W BpeIHbIE Ui
SKOJIOTUM NEUCTBUS MPEANpUATHil), Tak U i 4-X
nokazaTtened u3MeHeHMH KiuMmara 3ewnn.  Ux
IepedeHb COCTOMT W3 4-x mokaszarenei. CMmbIcin

9TUX nokasarejlell  B3ATBI M3 MaTepHajoB
BcemuprHoro  Gankal.  CloBecHble — ONHCAHMS
W3MEHECHUH  KIIMMara W TOCIEeNCTBUHA  JUIA

JESATEIBHOCTH YeJIOBEKa MPHUBEIECHBI B cTaThe [1].
[Ipenmonaraemasi HaM# HE3aBUCHMOCTh CKPBITBIX
nokaszareneil B MOAENH TOYHO COOTBETCTBYeT Ou-
OpPTOTOHAJIBHOCTH - CBOMCTBY MHOXeCTBa
IICEBAOCIYYalHbIX BEKTOPOB, B KOTOPOM Ka)KJbli U3
BEKTOPOB  OpPTOTOHAJIEH KO BCEM OCTaJIbHBIM
BEKTOpaM.

Omnupasic Ha CMBICAH 4-X Y-TIIEPEMEHHBIX H
CMBICIIU 5 Z-NEPEMEHHBIX HA3HAYMIA HHAUKATOPHI [ 1]
B KaXI0H m3 4-X coOCTBEHHBIX BekTopoB. Homep
WHIUKaTOpa M HX KOJIMYECTBO OIPEACIAM W3
HCXOJHOTO CIHCKAa CMBICIOB 5 Z-TIEpEMEHHBIX.
Kpome 3HaueHnit HHANKATOPOB AJISI PEIIAEMBIX HHXKE
O3 g MOJENUpOBaHMS Map MAaTPULl HUCXOJIHBIMHU
JaHHBIMKA 1T MaTpull  Ass, Buas SIBJISIFOTCS
COOTBETCTBEHHO MaTpuibl lss, 4. OTH HauanbHbIE
3HA4YeHUS TI03BOJIAIOT CMOJAEIMPOBATH 3 MAaTPHIIBI
Ag,Bop,  AZpp=diag(Z?y,....A%). Martpurpi
COOCTBEHHBIX BEKTOPOB Agg, Bpp HyxkHBI 114
mpeobpasoBanus marpunbl Ump (B manbHelmeM oHa
Oyznet paBHA ZmgAgp 1 MaTPULBI Vmp (B AaTbHEHTIIEM
oHa Oymer paBHa ZmpBpp) B IleHTpHpOBaHHBIC
MaTpUIB Zmg U Zmp.

MHOXecTBO MHMKaTOPOB TIPUCYTCTBUS
N3BJIEKAeMbIX 3HAHHUH obpaszyer MO3auKy
{a11=0,696, a21=0.55, as1=0.4, a12=0.58, a2,=0.36,
a32=0.710704, as,=0.17, a13=0.3, a23=0,6719, a14=0.3,
a24=0.35, 244=0.86}. MuoxecTBO U3 12 map MHICKCOB
a5eMeHTOB MaTpuibl Css HHIMKATOPOB MPUCYTCTBUS
3HaHWi obpasyet cBoro mo3zauky {(1,1), (1,2), (4,1),
(1.2), 22), 3.2, (52), (1.3), (23), (1.4), (24),

(4.4}
ClOBeCHBIC OIMCAHUS W3MCHCHHMH KIMMaTa U
HOCJ'IG,Z[CTBI/Iﬁ JJIA JACATCIBbHOCTHU YCJIOBCKa

npuBesieHbl B crathe [1]. CrioBecHble OMUCaHUs
HM3MEHEHU KIIMMAaTa U HETaTUBHBIX MMOCIEACTBUH IS
XO3SUCTBEHHON JIEATEIHHOCTH YeJIOBEKa HYKHBI JJIsI
dbopMmynupoBaHUS KpaTKuX (pa3, Tepemaroniux
CMBICITBI BBOAMMBIX (711 KOTHUTHUBHOW MOJIEIH)
BAUAHBIX  (BBIUMCISIEMBIX) W H3MEPSIEMBIX
(MonenupyeMbIX) TIEpEMEHHBIX MaTeMaTHYeCKON
mozaenu.  CroBecHbIE OMHMCAHUS W3MEHSIONIIXCS
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ToKazaTesell cieiyronye: KouebaHus TeMIepaTypsl,
KoneOaHHsi YpPOBHS OCaJKOB, TOJOBOH YPOBEHb
0Ca/IKOB, TPOMCXOAAIINX C OONBIIUMH HHTEPBATAMH,
B BHJIE TOpa30 OoJiee CHIIBHBIX ¥ KPATKOBPEMEHHBIX
JIWBHEH,  BBI3BIBAIONINX  YCHWJICHHE  3aCyX H
HABOJHCHMH, POCT  WHTEHCHBHOCTH  CHJIBHBIX
IITOPMOB U YParaHos.

Kpatkne ¢passl CMBICIOB 5 z-iepeMEHHBIX
MOJIETIM JOJKHBI COOTBETCTBOBATh IPHUBE/ICHHBIM
BBILIE ITOKA3aTeNsiM M3MEHeHui kimmara. Kpatkue
¢passr CMBICTIOB 5 Z-TIEpEMEHHBIX,
XapaKTepU3yIOUIMX HEraTUBHBIC ITOCIEACTBUS IS
XO3SHCTBEHHOW JIESATEILHOCTH YEJIOBEKa, IPUCBOUM
HMEHaM-CMbICIaM 5 Z-U3MEHuYBOCTEM 5 z-

MEePEeMEHHBIX !

Z1 — YyBelMYEHHE CTENCHH HETraTUBHOIO
BO3JICHCTBHSI HA CENbCKOE XO3SCTBO B TPOIMHKAX M
cyOTponuKax (yrpo3a MPO/IOBOJILCTBEHHOM
0e30TacCHOCTH);

Z, - JjajbHEiIlee yMEHBIICHHE KOJIWYEeCTBa
BOJBI M yXyJHIIEHHE ee KadecTBa B PErHOHax, Ine
OcenHble OOIIMHBI 3aBUCAT OT JOKICBOM BOIBI,
UCTIONIB3YEMOH I IOJIMBA 3€PHOBBIX U JJIS TUTHS;

Z3 -yBEIMYCHHE CTENCHH pPaclpOoCTPaHEHUS
MaJISIpUM, JHUXOPAJAKH NEHre W JPYrux Oonie3Hed B
TPOMMYECKUX U CYOTPOMTMUECKUX PETHOHAX (TaM, TAe
3IpaBOOXpaHeHHEe M 0€3 TOro IUIOXO pPAa3BHTO,
MIPOM30UIET NOBHIIICHHE YPOBHS CMEPTHOCTH);

Zs4 -yBEIHYICHHE CTETIeH! ymepba
SKOJIOTHYECKAM CHCTEMaM ¥  OHOJOTHICCKOMY
pa3sHOOOpa3ui0 B HHUX (YTO MOBJICYET 3a COOOM
COKpalleHue BO3MOKHOCTEH OTHOLIECHUU
o0cTy>KHBaHUS, obecrieueHus CpeICTB K
CYIIIECTBOBAHHUIO M COKPAIIIEHHE T0XOJIOB).

Z5 -yBEIIMYEHHE OTHOCHUTEJIFHOTO YPOBHHS
(moabpema ypoBHSI MOpS), BBI3BAaHHBIM OXKHIAEMbBIM
MOBEIIIICHIEM TEMITEPaTyPHI.

Kpatkue ¢passl cMbIcioB 4 Zz-TIepeMeHHBIX
W3MEHECHMU KIIMMaTta Ha3HAuYuM B 2-0€ MHOXKECTBO
MoJenmupyeMbIx  (Kak OBl  H3MepsSeMbIX)  Zz-
MIEPEMEHHBIX MOJCIH: Z6 - KOJCOaHUs TeMITepaTyphl
(z6), z7- xonebanusi YpOBHsI OCAaIKOB, Zg - TOJOBOMU
YPOBEHb OCAAKOB (MPOUCXOJAMIMX C OOJBIIMMHU
HHTEpBAJIaMH, B BHAE ropa3fo Ooiee CHIBHBIX U
KpPaTKOBPEMEHHBIX JIMBHEH, BBI3BIBAIOIINX yCUIICHHE
3acyX ¥ HaBOJHEHWH), Z9 - CTENeHb pOCTa
MHTEHCUBHOCTH CHJIBHBIX IITOPMOB M YParaHoB. OTH
Z-TIepeMEHHBIX U3MEHCHHUI KIIMMaTa XapakTepU3yIOT
TIPOIIECCHI BO BpPEMCHHU, HE SIBIISTEOTCS
OJIHOMOMEHTHBIMH CBOIICTBaMU KIMMaTa. SIBusroTCs
NPOSIBJICHUSIMUA U3MEHYHBOCTH 0000IIEHHBIX CBOHCTB
KJIuMarTa. ITosToMy u MoAenmupoBaTh HyXKHO
M3MEHYMBOCTH 00001IeHHOTO cBoiicTBa. KonmyecTBo
TaKUX CBOMCTB pPaBHO 4 — B COOTBETCTBUU C
CJIOBECHBIM OIHMCAaHMEM H3MEHEHMM Kinumara. Mbl
MOJIEIUPYEM  Z - U3MEHYMBOCTh, a HE 3HAYCHUE Z -
epeMeHHON. Bripenb 1o TepMUHOM «IIepeMEHHAsD)
HaJI0 TOHUMATH CIIOBO «M3MEHYUBOCTHY. B onmcannn
MHOTOMEpHOW Mojenu (TmpsiMOil Wil oOpaTHOI)

YMECTHO HUCIIOJIB30BaTh CIOBO «IIEPEMEHHas», a Ul
ONUCaHUM KOTHUTHBHBIX MOJAENEeH H3MEHYMBOCTH,
MIPUMEHSIOINX MHOTOMEPHYIO MOJENb INPUMEHHM
TEPMHUH «HM3MEHUYMBOCTBY. JTO 3aMEYaHUE OTHOCUTA
K Zz-,U-,y-, V-TIEpEMCHHBIM.

MopeasHass MTpua Agp 3HaYeHH HHIUKATOPOB
3HAHHUI 0 MOCJEICTBUAX H3MEHEHHH KJINMaTa

Panee Obuta cdopmupoBana marpuna Ass, ©
HA3HAYCHHBIMU JJIeMETaMH — 7 HWHIUKATOpaMH
as1=corr(z4,u1)=0.40, aip=corr(z1,u2)=0.5800,
a2,=corr(z,u2)=0.5600, asp=corr(zs,u2)=0.1700,
aiz=corr(z1,u3)=0.3000, ai4=corr(z1,us)=0.2500,
C44=CO0IT(Z4,Us) =0.86. C mpuMecHEHHEM HAJICTPONKHU B
OT Excel «Ilomck pemenus» ¢ 3ama4yu
(Ipp,1p)=>(A%,,App). Janee nns HalineHHOM MaTpuIbI
COOCTBEHHBIX BEKTOPOB
A%p=diag(A?,...,A%)=diag(1.2975,1.14463,1.0179,0.
53997) MOCJICIOBATEILHO  pelllacM  3ajadu:
A2=>(A%p,  Bep), B™B=lp,, BBT=lp. Mul
CMOJICNIMpOBaJM  Marpuly Bas kak  marpumy
COOCTBEHHBIX BEKTOPOB Ul MAaTpUIBI COOCTBEHHBIX
uncen AZpp=diag(3?1,...,A%)=diag (1.2975, 1.14463,
1.0179, 0.53997). MopnenbHble MaTpulbl Ass U Bas
HUMEIOT OIMHAKOBBIC anre0pandeckue CBOMCTBa
OPTOHOPMHUPOBAHHBIX MaTpuil: AAT=lss, BBT=I 44,
ATA =l 44, B'B=l44, cityuaii pasHBIX arebpandecKux
CBOJCTB HE pacCMaTpPUBACM.

MonemupoBanne  2-x  Matpunm  Bpp,  Agp
coOcTBeHHBIX BekTopoB npoBomwin B OT Excel
o0paTHyI0 3a/1a4uy: o100paTh UCXOIHbBIE JAHHBIC JIs
MOJy4eHHs: JkenaemMoro pesynprara. Cpenctso
noucka pemenuss Microsoft Excel wucnonssyer
ITOPUTM HeJMHeitHo# onTuMuzauun Generalized
Reduced Gradient (GRG2), pa3paboranssiii JIleoHoM
Jlacmonom (Leon Lasdon, University of Texas at
Austin) u Axarom Yopenom(Allan Waren,Cleveland
State Univer sity Cxema OM Amnammsa HKII,
OTpakaroIast TOCIIEIOBATEILHOCTh ITAIToB
HE3aBUCHMOTO MOJCITUPOBAHUS
OPTOHOPMHPOBAHHBIX KBaApaTHBIX (J=P) Marpui
COOCTBEHHBIX BEKTOpPOB Ag, Bpp, 0=p, Oblia
NpUBEJICHA BBIIIIE.

MopenaupoBanue Matpuil Ump, Vimp
3HAYEeHH i N30bITOYHO-KAHOHHYECKUX
nepeMeHHbIX

Monenuposanue Marpury Ump, Vmp 3HaueHH
MaTpull COOCTBEHHBIX BEKTOPOB Agq, Bpp 1 MaTpuiy
3HaYEHUH H30BITOUHO-KAHOHUYECKUX IEPEMEHHBIX
Ump, Vmp IPOBOAATCS O-pa3HOMY.

Ham wm3BectHer 3  matpumbsl  Agg, By,
A%pp=diag(A2,...,A%). Marpwuiist Ag, By
COOCTBEHHBIX BEKTOPOB Agg, Bpp HyXkHBI 114

npeobpasoBanuii Matpuisl Ump (B HaibHEHIIEM OHA
Oyznet paBHa ZmgAqgp) ¥ MaTPHIBI Vinp ( B JaTTbHEHIIIEM
oHa Oymer paBHa ZmpBpp) B I1eHTpuUpOBaHHBIC
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Matpuibl Zmq U Zmp. Matpuubl Ump,Vimp IOIDKHBI
OBITh MaTPUIIAMHK U3 M 3HAYCHUNA OU-OPTOrOHATIHHBIX

M30BITOYHO-KAHOHHYECKHUX TICPEMEHHBIX
(biorthogonal  canonical-redundancy  variables),
YIOBJIETBOPSIIOLINX paBeHCTBaM

(1/m)UTU:App:d|ag (}\,1, e ,)\,p),
(1/m)VTV:App:d|ag (}\,1, e ,)\,p), (1/m)UTV:A2pp:
diag(A?,...,A%p)=diag(1.2975,1.14463,1.0179,
0.53997).

Otan (Agp, Bpp) —( Ump Vmp) pelieHnst Hamei
3aauy HAYMHAETCS MOJEIUpPOBaHMs MATpuibl Ump

TaKow, 4To (1/24)U244" U244 =lag [1,5].
npeoOpasyercst ¢ IPUMEHEHHEM JMaroHalbHON
marpunsl  App=diag(A1,...,Ap), Tme  He Bcerma

BBITIOJTHACTCS CBOMCBO AUMHPOBAHMS 1-BIX WICHOB:
Ar>..>A>0. TleobOpasyercss apyras  MaTpuIia,
HOJTy4eHHasl U3 Apyroil mmeromencs Matpuubl Ump
takoif uro (1/m)UTU=ly,. [anee ona mpeobpasyercs
C NMpUMEHEHHeM Matpulbl Agp (Moxenupyercs HpH
pemennu O3 1 oxHoBpeMeHHO ¢ AZyp) Tak, 4TO

YAOBJIETBOPACTCA PaBCHCTBO
A44:(1/24)UTU:diag(X1, .. .,kp):
diag(1.1391,1.0699,1.0089,0.7348). Marpuna

(Tabanua 4) Uozss OpTOroHaNbHBIX HM30BITOYHO-
KaHOHMYECKUX IEPEMEHHBIX I0JIyYeHa YMHOXEHUEM
CIpaBa Ha JMaroHaIbHyo Matpuiy A2, 5TuM MBI

npeoOpa3oBaid  OJWHAKOBBIE  JAWCHEpCHH  U—
TIEPEMEHHBIX B pa3iIuyHbIe TUCTICPCHU
1.1391,1.0699,1.0089,0.7348, He MeHA1 CyMMYy

muctiepcuii  (=4). Matpuna Ump OpPTOTOHAIBHBIX
HU30BITOYHO-KAHOHHYCCKUX TEPEMEHHBIX B JaHHOM
npuMmepe InpeoOpazoBajiack B MaTpHUIly TJIaBHBIX
KOMIIOHCHT, TaK KaK JHCIEPCHU U—TIepeMEHHBIX
pa3INYHEIL: 1.1391>1.0699>1.0089>0.7348, a
MOCJICIHSS JUCTIEPCHS HE MOAYUHSIETCS KPUTEPHUIO
Karrena (A¢>1), npeneOpexxumo Mama, Jgaer
JIOMTyCTUMYIO TOTPEUIHOCTh Mozean. Ho marpwuiisl
COOCTBEHHBIX BEKTOPOB Ags Bpp BbIUHCHAIOTCA C
BBICOKOW TOYHOCTBIO - OHH HYXXHBIE HaM Tapsbl
MaTpHIL: (A?5p,Aqp),(A%pp, Byp)- Marpuua
COOCTBEHHBIX BEKTOPOB Ass COICPKHUT WHAUKATOPHI
W3BJICKAaCMbIX 3HaHWH, a Marpuna Bas He comepxut
WHIWKATOPHl, OHH MpeoOpa3ylT  MOJTyYCHHBIC
MojenbHble MaTpullbl Ump U Vmp B MOJIGNBHBIE
MAaTpPHLbI 3HAYEHU M U3MEHYUBOCTEN
KOPPEITUPOBAHHBIX Z-TIepeMEHHbBIX {z1,...,24},
{zg+1,.. ., Zqwp}, N=0+P, 5=02p=4, Zin¢,Zmp (Zin=[Zmq,
Zip))-

Martpuity Vs (Tabauma 4) Mbl Moaenupyem,
pemas OntumuszanuonHyio 3amady 3 (033). B 033
BXOJHBIMH OOBCKTAWMH SIBIISFOTCS TAphl MAaTPHIL
(A4a,U24), ThEe A4z —paHee CMOJICIUPOBAHHAS
marpuna w3 mapel  Mmatpun  (1/24)UTU=Ag=
diag(1.1391, 1.0699, 1.0089, 0.7348), BbBIXOJHOI
00BEKT: MaTpuna Vms Takas, 4TO YIOBICTBOPSICTCS
PaBEHCTBO App=(1/M)VTV, (U/m)UTV=Ap=
diag(As,...,Ap)=(1.1391,1.0699,1.0089, 0.7348). Ilpwu
aTOM Matpuia Vmp MOJEIUPYETCS KaK MaTpulia
OPTOTOHAITBHBIX HU30BITOYHO-KAHOHHYECKUX

nepeMenHbIX: App=(1/M)V'V, ona 3aBucuT WH3-3a
(bopmyJtsl
(U/m)UTV=Ap,=diag(1.1391,1.0699,1.0089,0.7348)
or Matpurbl Ujss, TOXE SBISIOMICHCS MaTpHuel
OPTOTOHAIBHBIX M30BITOYHO-KAaHOHNIECKUX
nepemennbix: (1/24)UTU=A4,=(diag(1.1391,1.0699,
1.0089,0.7348). Tlapa matpun u3 (AZpAg) u
(A%p,Bpp) Ha3bIBaeTCS MaTpULAMH  COOCTBEHHBIX
BEKTOPOB W  COOCTBEHHBIX 4Hcen Ui Ou-
OPTOTOHATBHBIX M30BITOYHO-KaHOHUYECKUX
niepeMeHHbIX U244, V24,4, TpeoOpazyeMbIX B MaTPHIIBI
Z245=U2saATss 1 Z2447V244BTas  (Zeon=[Zmgq,Zmp])
KOPPEMUPOBAHHBIX  Z-IEPEMEHHBIX  {Z1,...,Zq,},
{zg+1,. . .,Zq+p}, N=Q+p, 5=0>p=4. Eciut 651 U151 HAITHX
MaTpHll YAOBJICTBOPSUINCH TOJNBKO 2 PpaBEHCTBA
(1/24)UTU:A44, (1/m)VTV:A44:diag(k1,...,kp), TO
MaTpuibl Uzs s, V244 (Tabmurrer 2, 3) Ha3pIBATUCH OBI
«MaTpHLla OPTOTOHAIBHBIX TJIABHBIX KOMIIOHEHTY.
ITocranoBka O3 ananormyHa mnoctanoBke O34 [5].
Pemenre O3 npoBOIMIOCH IPOrPaMMON-Ta0IHIIEH B
nporenype Dolver B OT Excel. M3mensembiMu
sYeKaMH MPOTPaMMBbI-Ta0NUIBI B OKHE MPOLEIYPhI
Dolver sBmstorcst amemeHTsl Matpuibsl Voss. Ilpu
orpanndenusx  (1/m)UTV=Ay,=diag(1.1391,1.0699,
1.0089,0.7348), (1/m)VTV=Ap,=diag(1.1391,1.0699,
1.0089,0.7348), okHO mapameTpoB MIPOIIC Ty PHI
Dolver nmpuBeneHbI Ha pUCYHKE 2.

B namem mpumepe matpuna Ass (q=5,p=4)
OTIIMYACTCA OT JAPYTMX MAaTPHUIl MHIWKATOPOB TEM,
YTO COJNEPXKUT MHOTO HMHIAMKATOpoB, B [13-23]
MaTpuibl ~ HMHAWKATOpOB,  INPHYEM  YacCTHYHO
YIIOBJIETBOPSIETCSI KPUTEPHUH |akj|>Co, IJIS1 MHIMKATOPA
Axj M3BJICKAaeMBbIX 3HaHUU. MaTpuuel Ass Buas
NOJNIE3HBI: B HUX  BHEJPEHbl  WHIUKATOPBI
KOTHUTHMBHBIX 3HAHWH W3 JPYTOro uccnenoBaHus [1],
Ternepb KOJUYECTBO WHIUKATOPOB CTaJO OOJBIIMM:
16=7+9 — B Ass4 (13 20), 11 UHANKATOPOB MOSBUIIUCH
B MaTpurie Bas (13 4*4=16). [In10THBIM BBIZCTICHUEM
9JIEMEHTOB &jj, Dkj MBI BBOJIUM Kak MOXXHO OoJblue
W3BJIEKAEMbIX 3HAaHMH B CHCTEMY IIOKa3aTelei
«TIOCIIEACTBUI» U OT «M3MEHEHUH KIMMaTay.

Hanomumm, 4yro ¢yskumeii OM  AUKII
SIBISIETCST  MOJISIMPOBAHHE  MAaTpHII Agp,Bpp
WUH/INKaTOPOB H3BIIEKACMBIX 3HaHUI u3

COOTBETCTBYIOLIUX UM MATPHIL] HEKOPPEIUPOBAHHBIX
U-, v-iepeMeHHBIX Ump,Vmp, KOppennpoBaHHBIX Z-
HNEePEMEHHBIX {Z1,...,Zq,}, {Zg+1,.-.,Zg+p}, N=Q+P,>P,
Zmg,Zmp (Zmn=[Zmg,Zmp]). JMcniepcun U-TiepeMeHHBIX

paBHBI JUCTICPCHM V-TIepeMeHHbBIX
(1.1391,1.0699,1.0089,0.7343), a JIUCTIEpCUU
KOPPEIUPOBAHHBIX  Z-TIEPEMEHHBIX {z3,...,2q,},

{zg+1,...,Zq+p} He paBubl 1: {1.0695, 0.9642, 1.0254,
0.8382, 0.0643}, {1.0873, 0.9880, 1.0169, 0.8686}.
Konngectso ~ noMuHUpyMOIUX — JUclepcuid  z-
nepeMeHHbIXx  (>1) paBHO 4. Konugectso
JOMUHHUPYIONMX TUCTEPCHiA U-TiepeMeHHBIX (>1) 2,
V-riepeMeHHbIX — 3. Jlos m3BiekaeMoit mHGOpMaIH
00 n3MeHeHnsAxX KiuMaTa (pu {=3) mpeBbImaeT 00
“HGOPMAIIUK O TOCIETCTBHAX H3MEHEHUH KiInMara
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(mpu £=2). MBI BBIIEISUTH HHAUKATOPHI B MATPHUIIE KOpPETHUPOBAHHBIX z -ePEMEHHBbIX,

Bpp, 27meMeHTHI  KOTOpOH  paBHBI  JUHEHHOU
KOMOUHAIMU TIPOM3BEICHUH «Beca» Ha 3HAUCHUE

W3MEHYMBOCTH  Z-TIEPEMEHHOHM Zjj CO CMBICIOM
«IOCNIEACTBHE  W3MCHEHHMM  KiauMara». Takoe
BBIICICHUE — TIPaBWIBHOE, MEHbIIE pPabOTHI
JKcrepTy, Oonpire — O3.

ITosTomMy HaMU JIOTYLICHBI Majo
BBHIUUCIUTENBHBIX TMOTPEHIHOCTE B 3HAYEHHSIX

HEJJOMUHUPYIOIINX COOCTBEHHBIX YUCEI U3 MaTPHLIBI
A2yp=diag(1.2975,1.14463,1.0179,0.53997).  [lanee
MBI OylIeM JOIMyCKaTh IOTPELIHOCTH B AMCIEPCHIX
U-, v-nepemennnix: (1/24)UTU=Ap,=diag(1.1391,
1.0699,1.0089,0.7348); App=(1/24)VTV=diag(1.1391,
1.0699,1.0089,0.7348).

IIpeumyiecTBOM NPUMEHAMOM B JaHHON CTaThe
OO6parHoii Monenu SBISIETCST OH-OPTOTOHAIBHOCTB
MEPEeMEHHBIX W3 2-X MHOXECTB n30BITOYHO-
KaHOHMYECKUX TIePEMEHHBIX, BO3MOXKHOCTb
MOJEJINPOBATH OTACNIBHO ¥ HE3aBUCHMO JIPYT O Ipyra
matpuusl  Agp, Bpp. KoHcTpynpoBanue HoBoM
co6cTBeHHON CTPYKTYpBl (A%pp, Agp,Bpp) meEpeHoC
MHJMKAaTOPOB TIPUCYTCTBHS 3HAaHMH B JPYTYIO
CHCTEMY BaJIWJIHBIX TI0Kazarenedl  (CMBICIOBBIX
M30bITOYHO-KAHOHUYECKUX TEPEMEHHBIX) SIBIISETCS
HOBOW METOJMKON KOHCTPYMPOBaHUS CHCTEMBI
BINHBIX U- M V-TIEPEMEHHBIX U KOPPEINPOBAHHBIX
Z-TIepEMEHHBIX 21,...,26,Z7,...,212. [pn
npeoOpazoBanuu Matpull Ump, Vmp B MaTpHIBI
KOPPENUPOBAHHBIX Z-TIEPEMEHHBIX Z1,...,26,27,...,212
NpUMEHSIEM OPTOHOPMHPOBAHHBIE MaTpULbl Bes u
Asp, a HE MaTpUIIBI Bee 11 Ags.

MopenupoBanue MaTpull Zmq, Zmp 3HAYEHU
N=Q+P KOPPEeITUPOBAHHBIX Z-NlePpeMEHHbIX

Onucanne  cxeMbl  (Ump,Vinp)—(Zmg,Zmp)-
[IpeoGpazoBanue mapsl U- M V-TIEPEMEHHBIX B Mapy
MHOXKeCTB  Z-miepemeHHbIX Ha 9tane  (Ump,Vimp)
—(Zmqg,Zmp) HEOOXOAUMO JUTS TTOTyISHUSI MOACTHHBIX
YHCIIOBBIX AAHHBIX Zmg,Zmp. DT MaTPUIBl JaHHBIX
Zng:Zmp UMeOT 2 MaTpuubl Agp,Bpp uMHAMKaTOpOB
u3BieueHHbIX 3Hanui. W Haiity 1yt mapst (Ump,Agp),
(Vmp,Bpp ) cooTtBercTByfOIyf0 mapy Matpul] Zmq H
Zmp: Zin=[Zmg,Zmp]. Mopenbubie Matpuipl Agp,Bpp
SBJISIFOTCSL  OPTOHOPMHUPOBAHHBIMU MaTpHLAMH.
Martpuma Asg (Baa) nocie pereHus
ONTHUMHU3AIIMOHHON 3a1a4n 0 TIOTy4aeTcst
OpPTOHOPMHUPOBaHHOW, Marpulia Ass (Bas) sBisercs
MaTpuied  COOCTBEHHBIX  BEKTOPOB, HO  HE
KOpPPEISIIHUOHHOW  MaTpuIbl ~ MHOXeCTBa  z-
NEepEeMEHHBIX, Z1,...,Z5 (MHOXECTBA Z-TIEPEMEHHBIX
Zs,...,29). KoppenamuonHass MaTpuia UMeeT CHEKTP
A%pp=diag(\?1,...,\%). Jdns  MOJeNHpOBAHHUS
noaMaTpul Zmg, Zmp Tpeodpazyem matpunbl Ump u
Vmp (Tabmuma 5) 3HadeHW OW-OPTOTOHAIBHBIX
N30BITOYHO-KAHOHUYECKHX MepEeMEHHBIX
Zing=UmpATgp,  Zmp=VmpBTpp. Tlomyunm  marpuipt

COOTBETCTBYIOIIMX 2 MHOXECTBaM -OpPTOTOHAIBHBIX
N30BITOYHO-KAHOHWYECKHX IEPEMEHHBIX. TAKUX YTO:
U/m)UTU=App,  (AIMVTV=Ap,  (UmM)UTV=Ap=
diag(A1,...,Ap). Mogenbable Matpumsl Ass U Bas
HUMEIOT anredpanyeckue cBOiicTBa
OPTOHOPMUPOBAaHHBIX Matpull: AAT=lss, BBT=l4,
ATA=ly, B'B=ly. MonensHas mogmatpuna Zzss
BBIYMCIICHA C MpPHUMEHEHHeM MaTpuibl  Ass, a
MoJenbHasT moamarpuiia Zoas — € IMPUMEHEHHEM
Matpuisl By (Tabnuna 6).

Pemus 4 Onrumusanuonnsie 3agaun O31, 032,
033 M1 U1 Hamtel Mmojenu peanusoBanu cxemy OM
AVKIT: (lag:A%pp)—Agp; (o A?pp)—(Byp);
(Vmp, App)—Unmp, (Ump, App,Bpp) =>(Vimp);
(Umnp,Agp, Vimp,Bpp)—(Zmg: Zmp)- Beenennsie
MaremMatnieckd B marpuny A‘qp,B*a uHImKatopst
U3BJICKAECMbIX 3HAHUI MPeoOpas3yroTcs B NTUHAMHUKH
3HaYeHWH U- U V-mepemeHHbX (Pucynku 3,4), z-
nepeMeHHbIX (Pucynku 8,4).

Hudposas Moaenb H3MEHYHUBOCTEH KIUMAaTa

Hudposas MOJIeNb 4 nokasaresnen
U3MEHYHUBOCTH KJIMMaTa u MoKa3aTeae
W3MEHYHBOCTH IIOCIHEICTBHHA IS JIEITEIHLHOCTH
YeloBeKa  WCIONB3yeT  KOTHUTHBHYIO — MOJENb
M3MEHYHUBOCTH KJIuMaTta u H3MEHYHBOCTH
HETAaTHBHBIX ITOCIICACTBHM JUIT  XO3SHCTBEHHOM
NeATeIbHOCTH ~ 4eloBeka  [1]. BBenennsie

0003HaueHUsI TIEPEMEHHBIX W HMMEHa-CMBICIBI BCEX
4+5=9 cnoBecHBIX Z-TIEPEMEHHBIX IPHUBEJCHHI B
ctatbe [1], a cMBICT U- V-TIepeMEHHBIX OCTaBJICHBI O¢3
npuBs3kd K ¢paszam. Mcxons u3 7 WHIUKATOPOB,
€IMHUYHBIX MaTPHUI] HOBOM MOJENU MBI
cobupaemcst o1u(pPOBHIBATH (5+4)+(4+4)=17
mmoKaszareieid M3 2-X MHOXECTB, XapaKTepU3YHOIINX
M3MEHCHHS KIMMaTa U WX TOCIEICTBHS IS KU3HH
moneit. Ipumensinace OM AUKIT: (Ass,A%4)—Asq;
(Bas, A%s)—(Baa); (As4,Bas)—(U24.4V24.4);
(U24.4,V24.0)—(Z24.4,Z24.). OpTOHOPMHUPOBAHHbIE
MaTpuibl Ass, Bas MogemipyroTes oTaebHO, HO Tape
¢ marpuueii A?u=diag (A%,...,A%). Ouu obnanaroT
CBOMCTBaMU: AAT:|55, BBT:|44, ATA:|44, BTB:|44.
OpToHOpMUpPOBaHHBIE MATPUIBl Ass, Bas u3

[IM AUKIT [4] nuHeiHO peoOpa3oBbIBAIOT
ornensHO 2 MaTtpumbl  Ump,Vmp 3HaueHuit 0Om-
OpPTOTOHAIBHBIX CMBICJIOBBIX H30BITOYHO-

KaHOHHUYECKUX IIEPEMEHHBIX. BH-OpTOrOHaNIBHOCTD
napsl Matpull (Uas4,Vas4) BEIpaKeHA TIPH TTOMOIIH
bopmyo: (1/m)UT™V=Ag=diag(As,...,\p), a
OPTOTOHAIBHOCTH CTOOLOB B Kax10# 13 Matpuil Uzs s,
Va4 6 (1/m)UTU:A24:diag(M,...,lp), (1/24)VTV:
Azs=diag(\s,...,Ap). OpTOTOHANBHOCTH  MPHUCYIIA
kaxmoir w3 mapsr Mmarpurl (Uze,Voss), a Ou-
oproronanmsHocTh - mape Marpurl  (Uzse,Vos4):
(U/m)U™V=Ag=diag(rs,...,\p). BBeziennbIe
MareMaTH4ecKu B Marpuiy Agp HHIXKATOPHI
M3BIICKAEMBIX 3HAHUI MPeoOpa3yroTCs B JTHHAMHKH
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3HaueHui U- u V-nepemeHHblx (Pucynku 3,4), z-
nepemeHHBIX (Pucynku 8,4).

B wrore momydumm cuCTEMy KIMMAaTHYECKHX
W3MEHYNBOCTEH 1 UX OCICACTBHI AJISI IESITENEHOCTH
yenoBeka. [lomydunm cucTeMy U3 4-X CMBICIOBBIX
MHOTOMEPHBIX YPaBHEHHH CMBICIOB (M3MEHUYMBOCTH
Z-TIEpEMEHHBIX M M3MEHYMBOCTH Y —TIEPEMEHHBIX),
MEePEeAAOUTNX CMBICIIBI BBOAUMBIX (A1 KOTHUTUBHOU
MOJICTIM) BIUIHBIX (BBIYHMCIIIEMBIX) U M3MEPSIEMBIX
(MozenupyeMbIXx) — MEPEeMEHHBIX, o0pa3zyromux
KOTHUTHBHYIO MOJI€NIb, COOTBETCTBYIOIIYIO CBOEH
MaTeMaTHYeCKOW MOJeIH.

IIpu HIDKE HCIIOJIb30BAHHON MO3auKe
MHJUKAaTOPOB, MPH JOMYCTHUMBIX 3HAYCHHSIX HAIINX
WHANKAaTOpOB HaineHa marpuna Css cOOCTBEHHBIX
BEKTOPOB M  MaTpHIa COOCTBCHHBIX ~ YHCEIN
Ass=diag(0.9784,0.7080,1.3301,1.9602,0.0233). 3t0
MO3BOJIMJIO TMIPOBECTH pacdeTsl NpPH OTCYTCTBHH
TEOPEMBI CYIIIECTBOBAHUS pemeHnit
OnTUMHU3allMOHHON 3a1a4u.

IIpumep MoaeIUPOBAHUSA 3HAYCHUIT
HM3MEHYHBOCTeH NoKa3aTe/ell KiuMara u
HEraTHUBHBIX N0Ka3aTe el JesTeJIbHOCTH

YeJI0BeKa

AJNTOPUTM  BBIYUCICHHUS MATPHIBI Asq:
(|55,|55):>(A255,A55), rae A255:diag(k21,k22,...,735):
Ass=Ass=diag(1.2975,1.14463,1.0179,0.53997,0.000
0), 3Hauenns A%;,A\%, ..., A% paBHbl JJIMHAM I0JIyoCeil
TUIEPAIUIAIICOM/IA. JmmHbl 5 MoJIyoceH,
HAIpaBJICHHBIX BIONb 5 COOCTBEHHBIX BEKTOPOB
paBHBI  3HAYCHHSAM 5  COOCTBCHHBIX  YHCEIN.
[omyueHnsie B pe3yibTare pemeHus
OnTUMHU3aUMOHHOM 3a/1auyl AJIMHBl HOBBIX [TOJIyOCEH
B CyMMe paBHBI 5. ['mmepammricons ¢ ITHHAMHA
nosyoceit A%,A%,...,A\% Hoy4eH IpeoOpasoBaHUEM
TUIepIiapa ¢ CIUHUYHBIMU JUTHHAMH —pajanyca:
(1,1,1,1,1) ¢ nomompro Matpuibl Ass. s kaxaon
MaTpumpsl lpn, N>2, cymecTByeT CBOM N—MepHBIH
THIIEPIJUTUIICONI. DJIEMEHTHl MaTpHLbl Ass 3aBUCST
0T (hOpMBI MO3aUKH HHJIUKATOPOB, OT Pa3MEPHOCTH N.
3nauenus v (1,1,1,1,1) HaYaNBHBIX BEKTOPOB MBI
WHTEPIIPETUPOBAIA  KaK  COOCTBEHHBIE  UHCIIA,
COOTBETCTBYIOIIHE HEHTpANTBEHOM cucremMe
COOCTBEHHBIX BEKTOPOB Is5=Ass. Llems cocTouT B
moucKke  MaTpuipl  Ass U3  pemaemMoin
OnTUMHU3aUMOHHOM 3a7aud. 3HaYEHUs] UHIMKATOPOB
BIHMSIOT Ha BBIOOp MJIMH TMONyoced Oymyrmiero
TUTIEPAJUTATICOUIA, JUTMHBI TOJIyOCeH KOTOPBIX B
CyMME€ paBHBI 5.

MogenupoBaane 2-x  matpunl  Agp, Bpp
coOcTBeHHBIX BekTOpoB npoBoamwmn B T Excel. Tak
KaK HWMEEM JOCTAaTOYHO TOJIPOOHBIE JaHHBIE O
«mocaencTBusx» (0 CBOMCTBaX KiIMMara HUMEOTCS
HETIOJIHBIC JTAaHHBIC), TO HWHIWKATOPHI BBIICISACM B
Mmarpune Agp (He B Mmarpuue Bpp). monobpars
WUCXOJHbIE JaHHbIE JJI1 TMOJY4YEHUS >KEIaeMOro

pe3ynpTata. CpenctBo mowmcka pemieHuss Microsoft
Excel UCTONB3YyeT  aJIrOPUTM HEJIMHEHHO
ontumm3annu  Generalized Reduced  Gradient
(GRG?2), pa3paborannstii Jleonom Jlacmorom (Leon
Lasdon, University of Texas at Austin) u AmaHoMm
VYoppenom (Allan Waren,Cleveland State Univer sity
Cxema OM Amnammza UKII, orpaxaromas
MI0CTIEI0BATENBHOCTh 9TanoB HE3aBUCUMOTI'0
MOJIENTMPOBAHHSI OPTOHOPMHPOBAHHBIX KBaJpaTHBIX
(g=p) marpui coOCTBEHHBIX BEKTOPOB Agp, Bpp, 0=,
Obl1a pUBEJICHA BBILLE.

B wmogenu [1] ObUTM BBIACICHBI TOJBKO 7
MHAMKATOpoB. [IX Mo3amuHoe pacmpeieHue B
marpuie Ass mepenecerno M3 Mmarpuipl Css [1]).
Crapple MHAWKATOpHl  TENEph PaBHBI 3HAYCHHAM
KOO (UIMEHTOB KOppemsaimn  Mexay K-oit z—
MEPEMEHHOM U j-0if  U-TIepeMEeHHOU ax=COrr(Zk,U;).
WntepnpernpoBate u  00OCHOBaTH 3HAa4YeHUS 7
WHIUKaTOpOB MBI He MoxeM. [lepeHoc mx w3
Matpuisl Css [1] B MaTtpumy Ass THpoBeneH
(dopManbHO Ul TOro, YTOOBI Janee MpPOJOIKHTH
nobaBieHre Hanbosee OOJBIIEr0 KOJMUECTBA HOBBIX
WHJIUKATOPOB JPYTHMM MeToJoM. Hrke Mbl ZOCTUTIIH
KOJIMuecTBa MHAUKATOpoB 16. Paznenennpie Ha 2
MHOecTBa N=(+p=5+4=9 nepeMeHHbIE TAKOBHI, UTO
l-oe comepxuT  mOKazaTened  AEATEIBHOCTH
YeJI0BeKa, 2-0¢ — IT0Ka3aTesI N3MEHEHUH KJINMarTa,

Teopetnuecku Bce 20 371eMEHTOB MaTPULIbI Asg
JOJDKHBI OBITh MHIMKaTOpaMu. TOJIBKO YeThIpeM ee
3JIEMEHTaM HE MOXKEM MPHUIATh CTaTyC «MHAUKATOPY.
BusyaneHoe cpaBHEHHE COBMECTHBIX JUHAMUK
nepeMeHHbx  (Pucynku  4-9)  ummocTpupyer
MIPEHEOPEIKUMOCTh 3HAYEHUH 3TUX 4-X KOMIIOHEHT
COOCTBEHHBIX BEKTOPOB Bce 7+9=16 HMHIUKATOPOB
pacmpeienenbl TIOTHO Mo Bcel marpuiie Ass 1o 4
WHAWKATOpa Ha 5 KOMIIOHEHTOB 4-X COOCTBEHHBIX
BEKTOPOB.

Moszauka GUrypsl HHAMKATOPOB 3aBHCHUT OT Tap
HOMEPOB WHNIEKCOB (i,j) MapaMeTpoB (MHAHKATOPOB)
ajj ypaBHEHHU U3 CUCTEMbI ypaBHEHHUH BUJIA:

a1 => Uip=zZp*au+zpazi+zizasi+zisas+zisasy,

a.2=> Uip=zi1* 12+ Zjpa22+Zi3a32+ ZigQua+ Zisas2,

a3=> Uis=zj1*a13+Zjpa23+Zi3a33+Zi4a43+Zi5s53,
a4=> Uis=Zi1*a14+2ipa%*+2i3834+Zisd44+Zisasa,

Kaxnast nuHeiliHast komOuHauus - 4 GhopmyJibl
Ui 4-X BaNUIHBIX U-TIEpEMEHHBIX cojepxkaT 16
BBIJICJIEHHBIX «BECOBY» IPH Z-TIEPEMEHHBIX B 4-x u3 5
Z-TIepeMEHHBIX B KOKAOH JIMHEHHOW KoMOWHAINH (B
4-x popmynax 4-x BaJHIHBIX U-TIPEMCHHBIX) HAMH
BBIJIEJICHBl «BECA» Z-TIEPEMEHHBIX. DTUM IUIOTHBIM
BBIJICJICHUEM DJIEMEHTOB & MBI BBOAMM KaK MOXHO
Oosiplle  W3BJIEKAEMBIX  3HAHUA B CHUCTEMY
MoKas3aTelned  «IOCIeCTBUN OT U3MEHEHUI
KinMara. Panee Mbl BBEIU TOJNBKO 7 MHIMKAaTOPOB.
Ho 2 monenu no6aswm eme 9 nHauKaTopoB. B o
MoJieNnH oM POBEIBATHCE 5+4=9 moxa3areien.

3mece B HOBOM MoOmenu MBI coOHpaemcs
omudpoBeBaUCh (5+4)+(4+4)=17 mokaszateneii u3
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2'X MHOXKCECTB, XapaKTepPI:iy}OHlHX N3MCHCHUA OI[Ha KOMIIOHCHTA b12 HpI/ICyTCTByeT

KJIMMATa U UX MOCICACTBYS JJIs1 )KU3HU JIFOJICH.

B nepeMeHHBIX Zg,27,Z8,Z9, XapaKTEPU3YIOIINX
W3MEHECHHsI KIMMaTa MBI HE IPEICKa3bIBAEM CHIIBI
MPOSIBIICHUH TPUPOJHBIX KAaTaKIM3MOB KJIMMATa,
3HAYCHHUS  KOMIIOHEHT by  marpure Bas
MOJICNUPYIOTCS  OTAEeNbHO Tmipu pemeHun O3,
HaualbHOW Marpuiedl s mpouenypsl  Solver
SBISICTCS  eMUHWYHON MaTpuneid lsaa.  Cuurtaem
HEBO3MOXKHBIM TpEJICKa3aHUe UX MPOSBIICHUI depe3
3Ha4YCHUs KOA((QUIIMCHTOB KOPPEISAIMHA B Ho
MOCJCACTBUS OT NPOIISANINX paHEe YyparaHos,
Tali()yHOB CUMTaEM M3BECTHBIMU. J[ommyckaeM 3HaHUE
BEJTMYHH KO3 PHUIHEHTOB KOPPEITAIHiA,
TIPUBEICHHBIX HIDKE.

Kaxnmas nuneitnas koMOmHamms - 4 GopMyIIsl
Uil 4-X BaNUAHBIX V-TIEPEMEHHBIX HE COJIepXKar
BBIJICTICHHBIX «BECOBY» Dij Z- mepeMeHHBIX:

b.1=> vi1= Zig*D11+Zi7b21+Zigha1+Ziobas

b.2=> vi;= zig*b12+zZi7hao+Zighs+Zighar

b.3=> Viz= Zis*D13+Zi7D23+Zighss+Zighas

b.4=> Vis= Zis*D14+Zi7024+ Zighaa+Zighas

(hopMasbHO - KaKk orpaHuyeHue, 4ToOsl pemaTts 032,
032 Heo6X0ANMO HaM AJISI MOJICITHPOBAHHS MaTPHUIIBI
Bs. HMKE BenWYMHA KOMITOHEHTHI Ak paBHa
KOX(pPHUIIEHTa KOPPEISIIUT Mexmy k-oft  z-
MEPEMEHHOM M J-0#f U-TIepeMeHHOM a=COrr(z,U;).
JocTurHyBIOe cTatyca «MHAUKATOpP» 16 3HAYCHUIA,
PaBHBI KOMIIOHEHTaM 4-X COOCTBEHHBIX BEKTOPOB M3
MaTpuIlbl Asa: 311:0,696, 321:0.55, a41:O.4, 312:0.58,
azz:0.36, a32:0.710704, 6152:0.17, 6113:0.3, a43:O.3,

a14:O.3, az4:0.35, a44:O.86, 354:0.2, 6113:0.3,
a33=0.6657.
IIpumenenne w™openu wu3 [1] yBenuuuio

KOJIMYECTBO MHIMKATOPOB A0 7+5=12. [Ipumenenne
n3JaraeMoi Mozaenu no0aBmio eme 4 WHAWKATopa.
Taxum 06pazom, K 7 BRIOpaHHBIM HAMH HHINKATOPaM
mocne pemennss O31 m O32 pgoGaBmimuch eme 9
(Tabnwmma 1, BBIIEICHBI 3€JCHBIM IIBETOM), CTajo
7+9=16 uHAMKATOPOB, 3HAUYEHUSI KOTOPHIM MBI HE
MOTJIM  CaMH  HA3HAYWTh  TaKUMH,  YTOOBI
YAOBIETBOPSIIOCH YCJIOBHE OPTOHOPMHUPOBAHHOCTU
MaTPUIBl HHIUKATOPOB.

-

lNouck peweHus

A

YCTaHOBHTD LIENEBYHD AUErKY:

PapHol: | ) MakKCUManbHOMY 3Ha4YeHHK

() MHHMMANBHOMY 3HAYEHNIO
MameHss sueikn:

(@) 3HAYEHMIO:

$AS11:$E$15;$G$11;5H$12;51$13;5)514:$K$15

Bhinonunts

5
3aKpbITh

[MapameTpbl

’ OrpaHuyeHns:

| ~ | [ Aosoms |

W |$As14 = $B$23 =

| |iso 2
$B$11 = $B$24

" $B$12 = $B$25 - Yaanute

BoccraHoBuTh

J

CnpaBka

Pucynok 1. Tagmuna-nporpamma pemenusi OnTuMu3anmoHHo# 3agauu MoaeTUpOBaHUsI MATPUIIBLI Asg

Mowuck pelweHus

— — —

-

)

YCTaHOBHTb LIENEBYH AYeiKy:

PaBHOM: () MaKCHMManbHOMY 3Ha4eHMID

() MUHWUMANBHOMY 3HYEHMUID
M3mMeHas AUeiku:

$C$31:$F$54

OrpaHu4eHna:

(@) 3HaYeHNIO:

==

=3 BbINonHKHTL

4
3aKpbITb

MpennonoXuTb

DapameTpbl

$C$55 = $1$37
$D$55 = $J538
$E$55 = $K$30
$F$55 = $L540
$1$37 = $C$57
$1$37 = 0

NobaeuTb

MN3ameHUTb

1

BoccTaHoBUTb
Ynanuto

q

Cnpaeka

IR

ke

Pucynok 2. Tabauna-nporpamma pemenust OnTuMu3annoHHoi 3a1a4n MogeTHPOBAHUS MATPUIIBI

V24

4
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[NapameTpbl Nnovcka pelleHns R— ﬁ
MaKcuManbHoe Bpems: CeKyHa 0K
MNpenensHoe YMCNo MTepaLni: 10000 OTMeHa

OTHOCUTENBHANA MOrPellHOCTh:
[NlonycTumMoe OTKNOHEHKE:

CXoauMOCTb:

[ ] NuHeiinas Mopensb

|| HeoTpuuaTenbHbIE 3HaUEHHS

0 % CoxXpaHHTb MOAENb...

l |
l )
0,00000000001 | 3arpyauto mogenb... |
l )
l )

0,00000000001 Cnpaexa

[] AeTomMaTHueckoe MaclTabHpoBaHme

[ ] NokazblBaTb pe3ynbTaTbl HTepaLmii

|| OueHkm PazHocTn MeToa noucka
|| (@ nuHeiiHas @ mpamble (@ HbloToHa
|| () keappaTuuHas () ueHTpanbHble () conpsbKeHHbIX FPafneHTOB
P T — T e— —— e — v
Pucynok 3. IlapameTpbl nporpaMMsbl — Ta0JMLbI
Taoauma 1.
Ny 2 3 4 5 6
1 07159 05800 03000 02500 -0.0575 1.0000
2 05587 03600 05729 04595 01920 1.0000
3 00901 07094 0.6957 -0.0688 0.0002 1.0000
4 0.4000 0.0455 -0.5128  0.8600 0.0256 1.0000
5 01000 01700 0.0041 0.0000 0.9805 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000
Ta0auua 2.
0,6950 0,5800 0,3000 0,3000 0,0066
0,5500 0,3600 0,6719 0,3500 0,0709
0,2520 0,7022 0,6657 0,0137 -0,0015
0,4000 0,1095 0,0003 0,8600 0,2974
0,2218 0,1700 0,1240 0,0000 0,9521
Tabanua 3. MaTpuna co0CTBEHHBIX BEKTOPOB Ass
\aigen a1 az as as as la
Nelvec.
1,0000 | 1,0008 1,0000 1,0000 1,0000 5,0016
1 0,6960 0,5800 0,3000 0,3000 0,0000 1,0008
2 0,5500 0,3600 0,5925 0,3500 0,3072 1,0000
3 0,2089 0,7107 0,6657 -0,0889 -0,0136 1,0000
4 0,4000 0,0286 0,3000 0,8600 0,0979 1,0000
5 0,0971 0,1700 -0,1607 0,2000 0,9465 1,0000
L)
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Tadanna 4. MaTpuna co6cTBEHHBIX BEKTOPOB Big

1,0000 1,0000 1,0000 1,0000
0,5590 0,8021 0,1898 0,0903 1,0000
0,4989 0,4665 0,5482 0,4827 1,0000
0,4546 0,3553 0,8000 0,1645 1,0000
0,4817 0,1131 0,1530 0,8554 1,0000

Tabéauna 5.
ul u?2 u3 ud vl v2 v 3 v4

Ne 1 2 3 4 5 6 7 8

1 |-0,7488 | -0,9664 | 2,0096 | 0,3754 | -0,8529 | -1,0340 | 2,0276 | -0,1086
2 0,3819 | -0,2382 | 0,6769 | -1,4127 | 0,4350 | -0,2549 | 0,6829 | -0,7508
3 |-0,6021 | 0,0305 | -1,4866 | 0,0534 | -0,6858 | 0,0326 | -1,4999 | -0,1989
4 0,4410 | 0,6432 | -1,4106 | 1,2793 0,5023 | 0,6882 | -1,4232 | 1,2598
5 2,6972 | 0,1170 | -1,3335 | -0,8435 | 3,0724 | 0,1252 | -1,3454 | -1,0701
6 |-0,0867 | 1,0180 | 0,6425 | -1,6804 | -0,0988 | 1,0892 | 0,6482 | -1,3468
7 |-0,339% | 0,8512 | -1,5772 | 0,6104 | -0,3869 | 0,9107 | -1,5913 | 0,9894
8 0,3161 | 0,3745 | -0,1782 | 0,7633 0,3601 | 0,4007 | -0,1797 | 0,0688
9 1,6975 | -0,7059 | -0,0668 | 1,4660 1,9336 | -0,7552 | -0,0674 | 1,1391

10 | 0,6452 | 0,2051 | -0,0154 | -0,4082 | 0,7350 | 0,2194 | -0,0155 | -0,1980
11| -0,4948 | -1,2426 | -1,5257 | -0,7112 | -0,5636 | -1,3295 | -1,5393 | -0,4105
12 | -0,8949 | 2,0300 | 0,2574 | -0,3713 | -1,0194 | 2,1719 | 0,2597 | -0,1042
13| -1,3269 | 2,4150 | -0,1423 | 0,1599 | -15115| 2,5838 | -0,1436 | 0,3609
14 | -0,7577 | 0,2085 | 0,7648 | 0,9732 | -0,8631 | 0,2231 | 0,7716 | -0,0007
15| -0,6414 | -0,7223 | 1,1233 | 1,4450 | -0,7306 | -0,7728 | 1,1333 | 1,3585
16 | -0,5066 | -1,6820 | 0,7781 | -0,3539 | -0,5771 | -1,7996 | 0,7851 | 0,0320
17 | -1,3697 | -1,4665 | -0,1673 | 0,0988 | -1,5602 | -1,5690 | -0,1688 | 0,0257
18 | -0,5802 | 1,1508 | 1,1383 | -0,7939 | -0,6609 | 1,2312 | 1,1485 | -0,3915
19| 0,5716 | -1,0294 | 0,0590 | -0,8583 | 0,6511 | -1,1014 | 0,0595 | -0,0832
20| 1,6331 | 0,6303 | 1,5926 | 0,8639 1,8603 | 0,6743 | 1,6068 | 1,4721
21| -1,8170 | -0,7834 | -0,9858 | -0,4910 | -2,0697 | -0,8382 | -0,9946 | -0,3001
22 | -0,4510 | -0,5951 | -0,9011 | 0,5538 | -0,5137 | -0,6367 | -0,9092 | 0,7722
23| 1,2280 | 0,5846 | 0,4398 | 0,0252 1,3988 | 0,6254 | 0,4437 | -0,4795
24 | 1,0055 | -0,8268 | 0,3081 | -0,7432 | 1,1454 | -0,8845 | 0,3109 | -0,2777

1,1391 | 1,0698 | 1,0089 | 0,73483 | 1,1391 | 1,0699 | 1,0089 | 0,7348
1,2975 | 1,14463 | 1,0179 | 0,53997 | 1,2975 | 1,1447 | 1,0179 | 0,5400

Tab6auua 6.
z1 22 z3 z4 z5 Z6 27 Z8 Z9
1 2 3 4 5 6 7 8 9

- 0,3662 0,5623 0,4611 0,5986 - 0,4848 | - 0,9310 0,1513 0,8490 - 0,3105
- 0,0931 0,0308 0,4866 | - 0,8659 - 0,3947 0,1005 0,1101 0,5300 - 0,3571
- 0,8313 | - 1,1823 | - 1,0985 | - 0,6400 0,1963 | - 0,6599 - 1,2452 - 15328 - 0,7263
0,6406 0,0861 | - 0,5035 0,8718 0,6347 0,6764 0,3994 - 0,4584 1,1798
1,2920 0,4403 | - 0,1660 | - 0,0432 0,3273 1,4657 0,3369 0,1889 0,3729
0,2187 0,1113 1,2825 | - 1,2580 - 0,2747 0,8198 0,1641 0,6391 - 0,9774

oA wN P Z
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7 -00327]-06012]- 05702 | - 0,0598 04872 | 03015 - 01630 - 09626  0,5196
8 06128 | 04703 | 01458 | 07402 02756 | 04948 03012 0,1736  0,2501
9 11018 | 11531 |- 03217 | 1,8996 03487 | 05652 11252  0,7443 18101
10 04410 | 02767 | 03066 | - 0,0917 00183 | 05660 03650  0,3671  0,2071
11 - 1,7361 | - 1,8723 | - 1,9389 | - 1,3027 - 0,1564 | - 1,7107 - 1,9434 - 2,0276 - 1,0085
12 05203 | 02611 | 14601 |- 05421 01426 | 12122 05967 04988 - 0,2949
13 04824 | 01112 | 173302 |- 03670 03366 | 1,2330 05468 0,1754 - 0,1491
14 01150 | 04521 | 04125| 07693 0,0336 | - 0,157L 00962 0,3041 - 0,2731
15 - 0,948 | 05585 | - 0,0280 | 1,3025 - 0,0765 | - 0,6903 05521 05235  0,8962
16 - 1,009 | - 05470 | - 0,7518 | - 0,3216 - 0,5309 | - 1,6141 - 0,6815 - 0,2684 - 0,3340
17 - 1,8244 | - 1,3458 | - 1,4486 | - 05550 - 0,3356 | - 2,1603 - 15004 - 1,3976 - 0,9328
18 03669 | 04917 | 155250 | - 0,5405 - 02024 | 08008 0,6853  0,9913 - 0,3384
19 - 04390 | - 0,3217 | - 0,4966 | - 0,5212 - 0,3006 | - 0,5157 - 0,1965 - 0,0614  0,1270
20 22391 | 23710| 17726 | 18920 0,826 | 2,0187  2,8340  2,6130  2,4774
21 - 21621 |- 2,0373 | - 1,5490 | - 14672 - 0,2494 | - 2,0451 - 2,1136 - 2,0838 - 15006
22 - 07632 |- 08023 |- 1,1663| 00086  0,1106 | - 0,9007 - 0,6790 - 1,06000  0,2021
23 13332 | 11552 | 09626 | 06615 01530 | 1,3244 1,0013 1,1342 04022
24 00898 | 01778 |- 0,063 | - 0,1681 - 0,2411 | - 0,0353  0,1952 04095  0,2617
~ 0,0000 | - 0,0000| 0,0000 | - 0,0000 0,0000|] 0,000 00000 00000  0,0000
10695 09642 10254 08382 00643 | 10873 09880 10169  0,8686

BH3yaﬂH3aHl/Iﬂ B3aUMOCBA3AHHBIX JTUHAMHUK COBMeCTHaﬂ JUHaAMHKa 3Ha‘IeHI/Iﬁ

M3MEHUYUBOCTEI NMoKka3are/iel KJuMara u
HEeraTHBHBIX IOKa3aTeJieil 1esITeJbHOCTH
YyeJl0BeKa

IIpu wucnonp3oBaHHOM paHee [2] Mo3auke
WHAUKATOPOB, MPHU IOMYCTUMBIX 3HAYEHHSX HAIIMX
WHIUKAaTOpOB HaineHa maTtpuia Css cOOCTBEHHBIX
BEKTOPOB M MaTpuIla cOOCTBEHHbIX uncen Ass=diag
(0.9784; 0.7080, 1.5501, 0.509697478, 1.9602,
0.520504656, 0.0255). I1pu HaYaIbHBIX 3HAYCHUAX 7
WHJIMKaTOPOB: ca1=C0rT(Z4,y1)=0.40,
c12=corr(z1,y2)=0.5800, C22=C0rr(Z2,y2)=0.5600,
Cs2=c0rr(zs,y2)=0.1700, C13=corr(z1,y3)=0.3000,
c14=corr(z1,ys)=0.2500, C44=C0rr(z4,y1)=0.86
COBMECTHBIE JIMHAMUKH H3MEHYHMBOCTH  Pa3HBIX
MEePEMEHHBIX IPUBEACHBI HA PUCYHKaX B cTaThe [1].

Hwxe npuBeseHsl JUHAMHKY B3aUMHBIX CBSI3ed
COOCTBEHHBIX HM3MEHYHMBOCTECH HEH3MEpSEMBIX, HO
MOJIETUPYEMBIX, MOKa3aTeIe n3MeHeHu KiiuMaTa u
HEraTUBHBIX  MOKa3aTeled  MOCIHEeACTBUHA A
JIESITebHOCTH dYesioBeka. Harssimueie rpaduueckue
WUTIOCTPAlMM JTMHAMHUK 3HAaY€HUW W3MEHUYMBOCTEH
MOKa3aTeNlel MOKa3bIBalOT aJeKBATHOCTHh peajbHBIM
CBSI35IM B CHCTEME «U3MEHEHHUE KITMMaTa - PUPOTHBIS
M XO3SIMCTBEHHBIE  TOCHenCTBUs».  OmmcaHue
B3aMMHBIX JTUHAMUK, TUTST HaTJISTHOCTH
CTPYIIHUPOBAHHBIX N0 2,3, 4, 5 MITYK, MOKa3aTemneil.
Bce nuHamuky 3HaYeHM W3MEHUYMBOCTEW map

(Tpoek),  4YeTBEpOK)  IEPEMEHHBIX  BHU3YAJIbHO
aJIeKBaTHBl 110  3HAYEHHSIM CBOMX  3aJaHHBIX
UHIMKATOPOB M3 mapbl Matpull (Ass, Bas)
WHJINKaTOPOB.

u3MmeHunBocTed (Yii,Zia) mapsl nepemeHubix (Y1,z4)
rpaguyecku BU3yalbHO aJeKBAaTHBI C COBMECTHOI
IUHAMUKE 3HAaYeHHH u3MeHdnBocTed (Ui1,Zis) TaphI
mepeMeHHbIX (U1,z4). AHamorn4Has ageKBaTHOCTH
HaOII0HaeTCs U B TIape epeMeHHbIX (U3,21), B Tpoiike
nepemennbix (U2,z1,72,75), (u4,z1,z4). Jlunamuka
3HAaYCHWH W3MEHYHMBOCTA HOBOW IepeMeHHoH Ul
COBIAJAET C JIMHAMHUKON 3HAYEHHII W3MEHUYHUBOCTH
CTapoil mepeMeHHOW Y3, a JAUHaMUKa 3Ha4YeHUN
U3MEHUYMBOCTH HOBOW IEpeMEHHO U2 coBmajaer ¢
JMHAMMKON  3HAUY€HMH  U3MEHUYMBOCTU  CTapoi
HepeMEeHHOW Y4. MO3TOMY aHANOTHYHAs MpPEeXHEH
aJIeKBaTHOCTh HaONIOZaeTcss ¥ B HOBOW mape
repeMeHHbIX (U3,21), B HOBBIX TPOWKAX IMepeMEHHBIX
(U2,21,22,5),  (Us,21,Z4). PHCYHKHM  COBMECTHBIX
JUHAMUK cTapbIx mepeMeHHbIX  (Y1,Z4),(Y3,21),
(Y2,21,22,Z5), (Y4,21,24) npuBesieHbl B crathe [1], oHM
TaKHe )K€ YTO U Y HOBBIX MepeMeHHbIX (U1,Z4),(U3,Z1),
(U2,21,22,25),  (U4,21,Z4).  TlosToMy  puCyHKH
COBMECTHBIX JIMHAMUK HOBBIX TEPEMEHHbBIX
(u1,24),(u3,21), (U2,71,22,Z5), (U4,21,Z4) HE TIPUBOIAMM. A
NPUBEJIEM PUCYHKH JJIsl HOBBIX U-TIEpEMEHHBIX.

B HOBOII Mojenu Z-nepeMEHHbIE OTINYAKOTCS
Oonee TeCHON KOppesuel MexIy co0oi, mMeeTcs 5
3HaYeHUH (M3 24), HaXOIAIIUXCSI B OKPECTHOCTH
MMUKOBBIX TOYCK +2 U -2.

B Ttoit Mmogenu [1] mnepBele 5 Z-nepemMeHHBIE
YyTh MEHEEe KOPPENMPOBAaHHBI MEXIy COOOM
(PucyHok 8), mo cpaBHEHHUIO C Z-TIEPEMEHHBIMH U3
HoBoi Mozenn (PucyHok 7). KonmruecTBO NHMKOBBIX
TOYEK B UX JUHAMHUKaxX OAMHAKOBO paBHO 5. Boiee
TECHBIE KOppesIin NPUCYIIH  MOJICIBHBIM
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MoKa3aTessiM «IIOCNIEACTBUIY, UCIIOJIB30BaHO OPTOTOHANBHBIX Moka3zarenei (Ul,u2, u3) (PucyHok

OoJIbIIOE KOJNMYECTBO NepeMeHHBIX (5+4+4+4=17)
mapaMeTpoB (5*5+4*4+4=45) B Moztenu, 1 He TOIBKO
TTO3TOMY HOBasg Mojens Ooyee  aIeKBaTHO
MOJICIHPYET peajbHBIE B3aHMOCBSI3H MEXIY 5
TMOKa3aTeIIMA W3MEHEHNUN «IIOCIENCTBUAN» U 4 Ou-
OpPTOTOHAITBHBIX CMBICIIOBBIX N30BITOYHO-
KaHOHUYECKHX MepeMeHHBIX  (TOKa3aresien
M3MEHEHHH KJIMMara C HEW3BECTHBIMH CMBICIAMH.
He3aBucuMoCcTh  OM-OPTOTOHANBHBIX — H30BITOYHO-
KaHOHHUYECKHX U-, V-TICPEMCHHBIX BH3YQJILHO
nokasaHa Ha Pucynkax 4 u 6. Ha Pucynke 5
NpUBEJICHa HE3aBUCHMOCTh y- TEPEMEHHBIX Y3, y4,
Takas ke He3aBUCHMOCTD TI0Ka3aHa Ha PrucyHke 4 mis
TMapbl HOBBIX OH-OPTOTOHAIBHBIX U- TIEPEeMEHHBIX
(ul,u2, u3). Beicokas KOpPpPEIUPOBAHHOCTH 4-X Z-
MepeMeHHbIX (Zs,...,Z9) [alla TECHYI B3aHMHYIO
TUHAMUKY WX KPUBBIX UX HM3MeH4YHBOCTel (PrcyHOK
9).

OTH TecHbIC TUHAMHUKH 00YCIIOBICHBI HanOOIEe

4) u 3 BanuAHBIX OU-OPTOTOHANBHBIX MOKa3aTeneit
(v1,v2,v3). OHM UMEIOT JOMHHHUPYIOIINE 3HAYCHUS
IUCTIepCHii, TIO BeMWYMHE NpeBbmaromux 1. Hx
IUCTIEPCHH  TIPEBBIMAIOT Amcrepcuio  (=1) z-
nepeMenHoM, nbo 3HaueHust Ug,Up (V1,v2,V3) paBHBI
JTMHEWHBIM KOMOMHAIIUSAM 3HAUCHUH Z-TIepeMEHHBIX
Z1,...,25 (Ze,...,Zg).

OTH aNeKBAaTHOCTH OOYCJIOBJICHBI OOJIBIIUM
KOJIMYECTBOM MIEPEMEHHBIX (5+4+4+4=17)
napameTpoB (5*5+4*4+4=45) 8 OM AUKII [5]. B
Mojenu [1] KomM4yecTBO IEepeMEeHHBIX OBLIO PaBHO
5+4=9, kommuecTtBO mapamerpoB — 5*4=20.
KommgecTtBo ympaBisroninx mapaMeTpoB B MOJCITH
[1] paBHO 7+4=11, B HOBOW MOZETH KOJIHUIECTBO
YIPaBIIOIIUX ITapaMeTPOB MOZETH paBHO 4+27=31,

roe  4-  KOJMYECTBO  JAUCIEPCHH  CKPBITHIX
MEepPEeMEHHBIX, 16 - KOJHYECTBO HMHIUKATOPOB, Ha
KOTOpoe  yBenmumiock g0  11+16=27  Bce

20+16=5*4+4*4 nomxHBI CTaTh WHAMKATOPAMH, HO

HHQOPMATUBHBIMK 2  [apaMM  BaJHIHBIX  OH- Pa3HBIMH 110 BETHIHHE.

3
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1 -
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Pucynok 9.
3akaoyenue OpPTOTOHANBHOCTh ~ TOYHO  OTPAXKaeT  peallbHBIC
W3Bnedenne mudpoBEIX 3HAHWH W3 YHCIOBBIX MpoIecchl Hamled TNpenMeTHOH o0nacTh, CBA3eH
MOJICITEHBIX TAHHBIX O MaTeMAaTHYECKH BBEACHHBIM CBOWCTB IIPOIIECCOB B HEM.
WHINKATOPOB TPHUCYTCTBUSA 3HAHWH TONBKO B Matpuny Vmp 3HaUCHHUHA V-U3MCHUYUBOCTH MBI
MaTpully Ass TIO3BONMIO HaM  CyHMIECTBEHHO Mozenupyem, pemas OnrTuMu3anuoHHyto 3anaqy 4. B
yBenuuuTh ¢ 7 1o 27. HMcmonb3oBanach HMCXOAHAs 034 BXOmHBIMH OOBCKTAUMH SBIISIOTCS MATPHIIBI
MO3auKa MHAUKATOPOB, MPH JOIyCTUMBIX 3HAYCHUSIX 3HaueHHuH U-u3MeHunBocTH Ump ¥ MX qucnepcuit App.
7 WHAWKATOpOB, Jajee OBUIM aNrOpUTMHYECKU [Ipu sTtom Matpuua Vmp MOAENIUPYETCS TaKOH, 4TO
HaWgensl  eme  9+11 WHIUKATOPOB  TIpH yIIOBJIETBOPSIET paBeHCTBaM App=(1/IM)VTV,
MOJIETTMPOBAHUH JIBYX MAaTpPHII (Agq,Bpp) (U/m)U™V=Ap,=diag (A,...,\p).
COOCTBCHHBIX BEKTOPOB C oOmIel  MaTpuiiei Hudposas Momens H3MEHYMBOCTA KIUMara
COOCTBEHHBIX qucen A?%pp=diag(A%,...,\%p)= nMeeT 2 aJIeKBaTHBIC CHCTEMBI TMHEWHBIX YpaBHEHHH
diag(1.2975,1.14463,1.0179,0.53997). Juist 5-u U 4-x Z-uameHuuBoctei. [lepBas - ¢ npaBoii
Matpuma  App BBIUMCIICHA W3 MAaTPHIIBI 4acThIO, PaBHOM U-u3MeHYUBOCTH (It S5 Z-
COOCTBEHHBIX qHces A%pp=diag(A%,...,\%). HU3MEHYHMBOCTEH), BTOpast - V-U3MEHYHUBOCTH (JIJIst
JluaroHaNbHBIE AJIEMEHTHI A4,...,Ap MaTpHIBI App opyrux 4 z-m3MeHYHMBOCTeH). Maremarudeckas
paBHBI 3HAYCHHUSIM OWCIEPCHH Kak U-TIEpEMCHHBIX, MHOTOMEpHasi MOJIENIb KOPPEKTHO TpeoOpasyeTcs B
TaKk u V—IIEpEMEHHBIX ! (1/m)UTu= CUCTEMY CMBICIIOBBIX YPaBHEHUIN C HEU3BECTHBIMU M
App=diag(rs,...,Ap), (UM)VV=Ap=diag (\1,...,Ap). Z-M3MEHYMBOCTAMH, M U-U3MEHYMBOCTAMH, M V-
Ilpn stomM mapsl (uj,Vj) U-lepeMEHHON © V— U3MEHUYMBOCTAMH, IPU HaMW4IuM |6 HHIUKATOPOB
NIEPEMEHHOM, =1,...,p, OHM-OpPTOTOHAJIBHBIL: Haivuus 3HaHuid. HekoppenupoBaHHOCTH M U-
(Um)U™V=Ap=diag(Ms,...,Ap), 3HaueHHME  A1,...,Ap HU3MEHYMBOCTEH C M V-U3MEHYMBOCTSAMH  TOYHO
JICTIEPCHI PAaBHBI KBAIPATHOMY KOPHIO U3 3HAYCHHUS COOTBETCTBYET HE3aBUCHUMOCTH CMBICTa KaXIOH U-
cobcrBennoro umcna: sqrt(1.2975), sqrt(1.14463), HM3MEHYHUBOCTH OT CMBICJIA KaXI0H V- H3MEHYHBOCTH.
sqrt(1.0179), sqrt(0.53997), AZmp=diag(M?1,...,A%) TpancdopMalys 0JHOI0 MHOIOMEPHOIO JIMHEHHOIO
=diag(1.2975, 1.14463, 1.0179, 0.53997)). ypaBHEHHSI KOTHUTHBHBIX CMBICIIOB H3MEHYHMBOCTEH
Bu-opTOrOHANBHOCTh - CBOHCTBO MHOXECTBa Zit,...,Zis Z—TIEPEMEHHBIX Z1,Z2,...,Z5 H CMBICTIa OJTHOU
MCEBIOCTYYalHbIX BEKTOPOB, y KOTOPBIX U-TIEpEeMEHHOM B M JUHEHHBIX ypaBHEHHH S
KOMITOHEHTBl PaBHBI 3HAUEHHSIM U-U3MEHYHBOCTH MePEMEHHBIX, XapaKTePU3YIOIMX H3MEHUYHUBOCTH
(MM V-M3MEHYHMBOCTH), B KOTOPOM K&XIBIH U3 HEraTUBHBIX IOCIHEACTBUM JJI1  XO3AHCTBEHHOU
BEKTOPOB  OpPTOTOHAJIEH KO BCEM  OCTabHBIM JICITeNIbHOCTH YeJIOBeKa, JaeT M 3HavyeHud S5 z-
BekTopaM. CMBICI KaXJOH U-M3MEHYMBOCTH H HW3MEHYMBOCTEH, M 3HAYeHHH U-M3MEHYHBOCTH.
CMBICI KaXJOH V-U3MEHYMBOCTH HE3aBHUCHMBI, T.. Tpanchopmarist 0HOr0 MHOTOMEPHOT'O JIMHEHHOTO
KakJas HCIOJb3yeMasi CKpbITas HM3MEHYHBOCTh ypaBHEHHSI KOTHUTHUBHBIX CMBICIIOB W3MEHYHMBOCTEMH
MoKa3aTeass M3MEHEHMH KJIMMara WIN II0Ka3aTels Zis,...,Zis Z-TICPEMEHHbBIX Zs,...,Z9 W OJHOH V—
MOCJEACTBUM M3MEHEHUI KiuMara He3aBHUCUMa OT MepeMeHHOM B M JMHEWHBIX ypaBHEeHUH c¢ 4
OCTaIbHBIX N3MEHYMBOCTEH. Takas ou- NepEeMEHHBIMH, XapaKTEPU3YIOMNX H3MEHUYNBOCTH
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KJIMMaTa, JaeT M 3HaueHuil 4 Z-M3MEHYHUBOCTSAM, M
3HAYEHHUH KaKI0H U3 4-X V-U3MEHUYHNBOCTEM.

IIpoBeneHsI pacueTsl IPU OTCYTCTBHU TEOPEMBI
CYILIECTBOBaHUS peLeHui NIPUMEHSIEMON
OnrumusanmoHHoi  3amaun. beuim HaWmeHsI
3HAYCHUS mapaMeTpoB " TIepEeMEHHBIX
(pa3HOOOpa3HBIE 1O  CMBICIYy  HMHTPIIPETAIIHH)
KOTHUTUBHOM MOJENA M3MEHYHMBOCTU KIMMAaTa |
M3MEHYMBOCTH  HEraTHUBHBLIX  IOCIACACTBUN  JUIS
XO3SMICTBEHHON JesATeNnbHOCTH yesoBeka. [Ipumep
MOJIETTUPOBAHUS 3HAYCHMI HM3MEHYUBOCTEH
MoKa3aTejell KiIuMaTra U HETaTUBHBIX IIOKa3aTelei
JIeITENIbHOCTH YeJIOBEKa YHCICHHO M BH3YaJbHO
oTOOpaXkaroT pa3HOoOOpazne W OOMMPHOCTH BUAOB
3aBHCHMOCTEH, B3aMMOCBs3ell 9=4+5 moka3sareiei
(Pucynkn  4-9). VmpaBngoomMya —HapamMeTpaMu
SBIISTIOTCSI TIPUEMIIEMBIC BEIHMYHHBI 7 WHAWKATOPOB
(KOMITOHEHT COOCTBEHHBIX BEKTOPOB) W3 MAaTpPHIIBI
COOCTBEHHBIX BEKTOPOB Ass.

W3BnedeHne muQpoBBIX 3HAHUA M3 YHCIOBBIX

PpCalIbHBIX JaHHbIX- IMpeBpalicHue JaHHBbIX B
3HAYMMYI0 HHPOPMALKIO 33 CYCT MPUMCHCHHUS
pa3pabOTaHHOW  MaTeMaTHYeCKOW  MOIEIU |

MHOT'OMEpPHBIX YPaBHEHMH KOTHUTHUBHBIX CMBICIOB
U3MEHUMBOCTEl IMEpeMEeHHBIX, HalpaBleHa Ha
MOJTyYeHHEe aJEeKBaTHOCTH K TpeOyeMOH CHTyaIluH.
Ham ynanoch npuMeHHTH Opyroil HaOOp MHOXKECTB
MIEPEMEHHBIX, COXPAaHUB B MaTpHUIE COOCTBEHHBIX
BEKTOPOB As4 MO3auKy (UTypsl U3 7 HUHIUKATOPOB
HaJM4Ksl 3HAHWSA, OTJIMYAIONIYIOCS OT MO3aWKH W3
ctatbu [1].

Pa3paborana KOTHUTUBHAsA MOJIENIb
W3MEHYHBOCTH KJIMMaTa it W3MEHYHBOCTHU
HEraTUBHBIX MOCJIEACTBUH JUIS  XO3SIMCTBEHHOM

JeATEeILHOCTH uejioBeKa. VICXOnHble JaHHBIE -
¢dbpasbl cMmbIcIOB 4-X TIOKaszaTene — M3MEHEHUM
KiauMara (KoJieOaHUs YpOBHS OCagKOB W T.JA.) U 5
HETaTHBHBIX IIOKa3aTelied TOCIEeACTBHIA (CTENeHb
ymepba SKOJOTHH W T.J.) AN JeSITeIbHOCTH

YCJIOBCKaA. HOCJ’ICI[CTBI/IH BBIPAKCHbBI B BUIC
HCTAaTUBHBIX NPpUPOAHBIX, IKOJOIMYC€CKUX
HpO?[BJICHHﬁ, HETaTUBHO BOSI[GfICTByIOH.[HX Ha

JIeSITENbHOCTD JII0/IeH, OOBEINHEHHBIX B KPYIIHBIE
kommaHuu. [lomydeHa cucrtema U3 4-X CMBICIOBBIX
MHOT'OMEPHBIX YPaBHEHUI CMBICIOB (M3MEHUYHUBOCTH
Z-TIEpEMEHHBIX U M3MEHYMBOCTH Y—TIEPEMEHHBIX),
MePEAAIONTNX CMBICIBI BBOJUMBIX (AJI1 KOTHUTUBHON
MOJIETIN) BAJIUIHBIX (BBIYHCIIAEMBIX) H M3MEPSIEMBIX
(MozenmpyeMbIX) Z-TiepeMEHHBIX, 00pa3yIomuX (Ipu
peniennn ONTUMHU3AMOHHON 3ajaur) KOTHUTHBHYIO
MO/I€]Ib, COOTBETCTBYIOIYIO CBOEH MaTeMaTHUECKOH
MOJIEINN.

IIpuMep 4nCIIEHHOTO MOJIEINPOBAHMSI 3HAUEHH
M3MEHYUBOCTEN MOKa3aTeNel KIMMaTa 1 HeraTUBHBIX
MoKaszaTejaeld  JeSTeNbHOCTH  YeloBeKa  Jall

aJicKBaTHBIC pealbHbIM. Harmsimuble rpadudeckue
WUTIOCTPAIMH IUHAMUK 3HAaUeHUN 5+4=9 MoIenbHbBIX
mokazareneii (Pucynkm 1-8) mokaspIBaloT uX
aJIeKBATHOCTh  PEaNbHBIM  CBSA3SIM B CHCTEME
«M3MEHEHHEe KIMMaTa-TIPHPOTHBIC U XO3SHCTBEHHBIC
MTOCTICICTBIS. Bu3yanmszanuss TUHAMHK —TIOKa3aia
MHOTO TPHU3HAKOB IPUTOJHOCTH KOTHUTHBHOW
MOJENU AJIsl MOJCIUPOBAHUS U3MEHEHUH KiuMaTa U
TIOCJICZICTBUH JIJIsl UeJIOBeKa.

HauGonee wHpOpMaTUBHEIM 3  BaJUIHBIM
mokazaremsiM V1,Vo,Va (PucyHOK 3) COOTBETCTBYIOT
MPOSIBIICHUST aJIeKBATHOCTU JTUHAMHUK MOJEIbHBIX Z—
TIepeMEeHHbIX {Zg,27,Z8,Z9} (Pucynku 4-8) nuHaMukam
M3MEHYMBOCTH pealbHBIX MJaHHBIX. [lucrepcun V—
IEpEeMEHHBIX B MAaTpHUIe COOCTBEHHBIX HHCEIN
Ass=diag(1.1391,1.0699,1.0089,0.7348)

Hamm BEIBOZBI IO KOHEYHOU BEIOOpKE 00BEMa
M=24 (Hexemb, MECALIEB, KBAPTAJIOB, JICTT) IPUTOTHEI
U JUTs COBOKYIHOCTH 00beMa K*24, k>1, u3 xotopoii
OHa ObllIa CIIy4aiftHO BEIOpaHa.

B namem npumepe npuMeHeHue Moaenu u3 [1]
YBEJIIMYMUIO KOJIMYECTBO HHIMKATOPOB 10 7+5=12.
[IpumeHeHne wu3IaraeMoil HuUXKe MOJAETH J00aBUIIO
eiie 4 uHAMKATOpa B MaTpuIle Ass. Takum 00pazom, K
7 BBHIOpaHHBIM HaM{ WHAMKATOPaM IOCJE PEIIeHUs
031 u 032 gobapwnuck eme 9 (Tabmuma 1,
BBIZICICHBI  3€JICHBIM  I[BETOM), cTajo 7+9=16
WHIUKAaTOpOB, a B Mmarpuue Bss mossuiuce 11
WHAWKATOPOB, 3HAYCHHUS KOTOPHIM MBI HE MOTJIH CAMH
HA3HAYWTh TAKUMH, 9YTOOBI  yIOBIIETBOPSIIOCH
yCIIOBHE  OPTOHOPMHPOBAHHOCTH  MaTpull Bas
nHankatopoB. OcrtaBmmecs 5%4-16=4 uHmUKaTOpa
(baz=corr(z4,v2)=0.1131,biz=corr(z1,v3)=0.1898,
b1s=corr(z1,v4)=0.0903,bzs=corr(z3,v4)=0.1645) c
MaJTbIMU 3HAYCHUSAMHU OTpaxaroT
HEKOPPEIUPOBAHHOCTH 4-X Tap MepeMEHHBIX.
IIpoBepuTh COOTBETCTBUE ITUX 3HAYEHUM peaibHBIM
MapHBIM CBSI3SIM MBI HE MOXXEM, TaK KakK CMBICIH
HEKOPPETMPOBAHHBIX  U-TIEPEMEHHBIX HAaMH  HE
Ha3BaHBL. Hammdme aJeKBaTHOCTH OJTHX MaJbIX
3HAYCHUH peaNbHBIM CBS3M HEe MOkeM. Ecii ObI MBI
3HAJH CMBICITBI —TICPEMECHHBIX W MaJble 3HAYCHHS
aJICKBaTHO COOTBETCTBOBAIA PEANbHBIM CBS3SM, TO
ba2, b1z, 14,034 puOGpenH ObI cTaryc uHAMKaTOpa. B
uTOre MpUMeHeHne monenu [l] u HOBOM Mojenu
MIO3BOJIMJIO HAWTH MOJICJIbHBIE 3HadYeHus euie 16 (u3
20) mHAuKaTOpoB M3 MaTpuubl Ass u 11 (13 16)
UHAMKATOPOB U3 Marpuubl Bas. Hama moznens He
CBA3aHA C COBPEMEHHOH KJIMMATUYECKOM MOJEIIBIO,
MPE/IIIOIATAOIIY0 BEIOPOCHI a3p0o30Jied W OKCHAa
azora.
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Abstract: For an organization to function at its best, it requires that all of its employees perform based on the

standards and requirements set by the management and the industry where the company belongs. To achieve the
desired results demands that performance evaluation embraces the bounds of standards set in human resources
management. This paper presents an assessment of the current and prevailing performance evaluation system of an
Asian school. The aspect of performance evaluation in this study includes the assessment's process flow, the
instrument used, the evaluator, and the utilization of evaluation results. Administrators, teaching personnel, non-
academic personnel, maintenance personnel were participants of this study. Through a survey using a researcher-
made questionnaire, the participants supplied responses on the different aspects of the evaluation process. The results
revealed that the current and prevailing performance evaluation system properly uses the various aspects of
evaluation from moderate to a great extent in the process flow, instrument, feedbacking, evaluators, and result
utilization. The manifestation, to a great extent in several aspects of the evaluation process, leads to the conclusion
that the evaluation system of the institution works.
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Introduction

Every organization creates a set of desired goals
and objectives, and the main task ahead is to be able
to accomplish these desired goals and objectives. This
can only be achieved if individuals involved in the
organization know their roles and functions and are
producing the expected output, i.e., performance.

Many organizations use performance evaluation
that appraises the effectiveness of management tools,
determines the relevance of performance evaluation in
today's work environment, and identifies the kind of
performance appraisal needed. A performance
appraisal is a process of assessing workers'
performance in comparison to specific predetermined
organizational  standards.  Assessments  help
employees understand how they are doing and help
their superiors identify points for improvements to
develop the organization as a whole.

Performance appraisal is one way of giving
employees feedback about their performance at work.
According to ACAS (1997), appraisals regularly
record an assessment of an employee's performance,
potential and development needs. Performance
appraisal is a formal system of measuring, evaluating,
and influencing an employee's job-related attributes,
behaviors and Outcomes. In some organizations'
appraisal, results may be used to determine relative
rewards in the firm -- who should get merit in the form
of pay increases, bonuses, or promotions. Similarly,
appraisal results can be used to identify those who
perform poorly may require some form of counseling,
demotion, decreases in pay, or even dismissal.

A sound performance appraisal should provide
substantial benefits to both the organization and the
employees. However, it has been found out that many
performance appraisals contain weaknesses, some of
which are the resistance of the supervisors to spend
sufficient time and attention to it, biases and
sometimes favoritism, lack of reliability and validity
in giving the ratings and the problems arising between
the supervisors and subordinates in discussing and
acting upon the results of the appraisal. As a result of
these weaknesses, it created an atmosphere of doubts
and biases. The performance appraisal result is no
longer communicated to the employee concerned
despite the general idea that an employee ought to
know the result for whatever purpose it may serve
them.

Over the years, researchers and practitioners,
industrial ~ psychologists and personnel/human
resource specialists have tried their best to develop a
well-designed and  tailor-made  performance
evaluation that would provide a higher degree of

Doi: &Gos¥® https://dx.doi.org/10.15863/TAS.2021.10.102.97

reliability and validity for the program to bring about
competitive advantage the organization. However, no
one can lay claim to the fact of creating an ideal
performance evaluation since an appraisal is governed
by specific objectives to be achieved by the
organizations. As Henderson would say, "Developing
an appraisal system that would accurately reflect
employee performance is a difficult task. Performance
appraisal systems are not generic or easily passed
from one company to another; their design and
administration must be tailor-made to match
employee and organizational characteristics and
qualities" (Henderson, 1984).

Asian College of Technology International
Educational Foundation (ACTIEF), like any
organization, uses its own performance evaluation for
both the academic and non-academic personnel. It
uses the traditional type of appraisal system wherein
subordinates are evaluated by their superiors and
likewise, superiors are also evaluated by their
subordinates. As had been practiced by the school,
peer and self-evaluation had never been conducted.
Weighting of evaluation results had also not been
considered.  Thus, problems may arise when
evaluation procedures seem not to be as objectively
carried as possible.

It is, therefore, the desire of the researchers to
conduct a study to assess the existing performance
evaluation of the school to have bases for some
recommendations to improve the existing system.

Methodology

This study utilized the descriptive-survey
method making use of the researcher-made
questionnaire. The questionnaires were used to gather
data needed to assess the existing performance
evaluation system of Asian College of Technology-
International Educational Foundation (ACTIEF) for
its academic and non-academic personnel in terms of
process flow, instruments used, the evaluators who
conduct the performance evaluation system, the
feedback mechanism to inform the result of the
evaluation and the utilization of these results for the
benefit of the concerned employees. Moreover, this
study also utilized unstructured and informal
interviews and focused group discussions on
ascertaining the accuracy of data.

Results and Discussion

Profile of Performance Evaluation System in
the Aspect of Process Flow

A successful organization attains its goals or
objectives through the optimum level of performance
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of every personnel involved. Human resource The table further reveals that majority of these

practitioners would always say that the employees are
the most important assets of any organization (Davis,
1992). Therefore, these assets have to be properly
taken care of and maximally developed. In order to
arrive at the optimum performance level, they must be
properly guided, monitored and evaluated.

Process Flow

As shown in Table 1, the majority of the
respondents said that they were informed as to the
aims of the evaluation. This accounts to the total of 70
or 88.61 percent of the respondents as compared to 9
or 11.39 percent who said that they were not informed
of the aims of the evaluation. Only 9 or 11.39 per cent
of the respondent claimed otherwise.

From these findings, it can be gleaned that the
academic and non-academic personnel are fully aware
of the aims of the evaluation.

respondents were likewise informed of the benefits of
evaluation as evidenced by 69 or 87.34 percent of the
respondents as against 10 or 12.66 per cent who said
that they were not informed.

As to whether the school has a process in the
conduct of the evaluation, the majority said yes, as
manifested by 72 respondents or 91.14 percent of the
total. As to the frequency of the evaluation, 53
respondents or 67.09 percent said that they are
evaluated every semester while 26 or 32.91 percent
said that they are evaluated every year. Those
evaluated every semester are the college deans, chairs
and faculty members while the non-academic staff are
evaluated on a yearly basis.

From these findings, it can be deduced that the
school is able to widely inform all employees as to the
aims and the benefits that every employee gets from
this performance evaluation.

Table 1. Profile of Performance Evaluation System in the Aspect of Process Flow

Items f %
1) Does the school inform you of the aims of evaluation?
Yes 70 88.61
No 9 11.39
2) Does the school inform you of the benefits of evaluation?
Yes 69 87.34
No 10 12.66
3) Does the school have a process on performance evaluation?
Yes 72 91.14
No 7 8.86
4) How often does the school evaluate your performance?
Every year 26 3291
Every semester 53 67.09
Instrument they are being evaluated. However, as to the regular

Table 2 presents data on the profile of the
performance evaluation system in the aspect of the
instrument being used.

As shown in Table 2, the respondents believe
that the school uses a standard tool for the conduct of
the evaluation as manifested by 66 or 83.54 percent.
Moreover, they are also aware of the areas wherein

Table 2. Profile of Performance Evaluation

revision of the said instrument, majority of the
respondents believe that there is none. Although not
manifested, many of the respondents have been in the
institution for quite a number of years and they noticed
that there had been no revisions made as regards to the
instruments used.

System in the Aspect of Instrument

Items f %
5) Does the school use a standard evaluation tool/instrument?
Yes 66 83.54
No 13 16.46
6) Are you aware of the areas by which you are evaluated?
Yes 66 83.54
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No 13 16.46
7) Does the school regularly revise/update the evaluation instrument?
Yes 26 32.91
No 53 67.09

Evaluator

Table 3 presents the profile of Performance
Evaluation System in the aspect of the evaluator.

As shown in Table 3, the 79 respondents or 100
per cent said that they are all evaluated by their head
of office; the teachers by their Chairs, the Chairs by
their deans, the deans by the Vice President for
Academics, the directors by the Vice President for
Administration and the office and maintenance staff

by the Vice President for Administration. Moreover,
the 36 faculty members also mentioned that they are
evaluated by the students. Peer and self-evaluation got
zero responses and have been consistent with the
questions if the respondents are given the chance to
evaluate themselves and their colleagues. The results
show that Peer and Self-evaluation are not included in
the Performance Evaluation System of the academic
and non-academic personnel of the school.

Table 3. Profile of Performance Evaluation System in the Aspect of Evaluator

Items f %

8) Who evaluates your performance?

Head of office/Dean 79 100

Peers 0 0

Self 0 0

Students 36 45.57
9) Are you given the chance to evaluate the performance of your colleagues?

Yes 0 0

No 79 100
10) Are you given the chance to evaluate your own performance?

Yes 0 0

No 79 100

Feedback Mechanism

Table 4 presents the profile of Performance
Evaluation System in the aspect of the feedback
mechanism.

As shown in Table 4, 72 or 91.14 percent of the
respondents revealed that they are informed of the
results of the evaluation. Since they refer to their
immediate head as the ones who evaluated them, they
also said that their heads are the ones who informed
them of the result of their evaluation. As to the

frequency of the conduct of the feedback mechanism,
it is consistent with the fact that those who are
evaluated every semester also receive their feedback
every after the evaluation. Those that are evaluated on
a yearly basis also receive their feedback once a year.

The finding reveals that the school has a
feedback mechanism wherein employees are given the
results of their evaluation.

Table 4. Profile of Performance Evaluation System in the Aspect of Feedback Mechanism

Items f %
11) Does the school inform you of the results of your evaluation?
Yes 72 91.14
No 7 8.86
12) Who informs you of the results of your evaluation?
Chairman/Department Head 36 45.57
Dean 36 45.57
VP Academics 4 5.06
VP Administration 28 35.44

Philadelphia, USA

2 Clarivate
AnalytiCS indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIE =1.500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350
13) How often does the school give you feedback on your evaluation?
Every year 28 35.44
Every semester 51 64.56

Utilization of Results

Table 5 presents the profile of Performance
Evaluation System in the aspect of utilization of
results.

As shown in Table 6, 60 or 75.95 per cent of the
respondents did not feel that there were interventions
made by the school regarding the outcome of the
evaluation of the employees. As to the question

whether the school made some policies based on the
result of the evaluation, 64 or 81.01 per cent said that
there was none.

Generally, the result shows that evaluation
results are not utilized to make interventions for the
development of the employees and there were no
policies made out of the outcome of the evaluation

Table 5. Profile of Performance Evaluation System in the Aspect of Utilization of Results

Items f %
14) Does the school provide intervention so you can improve your performance?
Yes 19 24.05
No 60 75.95
15) Does the school make policies based on the results of evaluation?
Yes 15 18.99
No 64 81.01

Manifestation of Performance Evaluation
System Among the Administrators, Faculty, Non-
Teaching and Maintenance Staff

Tables 6 to 10 present data on the extent to which
the different dimensions have been manifested among
the administrators, faculty, non-teaching and
maintenance staff of Asian College of Technology-
International Educational Foundation.

Process Flow

Table 6 presents data on the extent of the
manifestation of the performance evaluation system
among the administrators, teaching and non-teaching
personnel as well as the maintenance staff in the
aspect of the process flow.

As shown in Table 6, the overall item average of
3.04 derived from the group average of 3.28 (Great
Extent) from the school administrators, 3.11
(moderate extent) from the teaching personnel, 2.75
(moderate extent) from the non-academic staff and
2.90 (moderate extent) from the maintenance staff
revealed that the steps undertaken in the conduct of
the performance evaluation of all employees are done
to a moderate extent.

In particular, the item average of 3.03 from the
group mean of 3.26 (great extent) from the school
administrators, 2.91 (moderate extent) from the
teaching personnel, 2.82 (moderate extent) from the
non-academic and 3.50 (great extent) from the
maintenance staff is indicative of the fact that the

dissemination of information on the conduct of the
performance evaluation is to a moderate extent.

The item average of 3.35 taken from the group
mean of 3.26 (great extent) from the school
administrators, 3.57 (great extent) from the teaching
personnel, 2.83 (moderate extent) from the non-
academic personnel, and 3.70 (great extent) from the
maintenance staff reveals that the majority is aware
that there is an office or a person that is responsible in
the conduct of the performance evaluation.

Moreover, the item average of 3.04 taken from
the group mean of 3.20 (moderate extent), 3.08
(moderate extent), 2.78 (moderate extent), and 3.20
(moderate extent) respectively from the school
administrators, teaching personnel, non-academic and
maintenance staff suggests that they are informed of
the goals and objectives of the performance evaluation
in a moderately extent manner.

Furthermore, that the school has a clear policy on
performance evaluation is manifested in the item
average of 2.94 taken from the group mean of 3.20
(moderate extent) from the school administrators, 3.08
(moderate extent) from the teaching personnel, 2.55
(moderate extent) from the non-academic personnel,
and 2.80 (moderate extent) from the maintenance
staff. The finding reveals that Asian College of
Technology-International Educational Foundation has
created a clear policy on performance evaluation of all
its employees.

As shown by the item average of 3.05, the
respondents believe that there is an orderly and
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systematic conduct of the performance evaluation.
This is derived from the weighted mean of 3.26
(moderate extent) from the school administrators, 3.16
(moderate extent) from the teaching personnel, 2.72
from the non-academic and 3.00 from the
maintenance staff.

The respondents are assured that there is
confidentiality in the conduct of the evaluation as
shown by the item average of 3.17 (moderate extent)
which is derived from the weighted mean of 3.60
(great extent) from the school administrators, 3.19
from the teaching personnel, 2.94 from the non-
academic staff and 2.90 from the maintenance staff.

The respondents also believe that the feedback
system is used to a moderate extent as evidenced by
the item average of 2.98 taken from the group mean of
3.40 (great extent) from the school administrators,
3.11 from the teaching personnel, 2.50 from the non-
academic personnel and 2.80 from the maintenance
staff. The finding reveals that the respondents are able
to receive the result of the evaluation or the evaluators

are able to give feedback of the results to their
subordinates on a regular basis.

The item average of 3.13 (moderate extent)
revealed that the conduct of performance evaluation is
done in a regular basis. The regularity of the conduct
of the evaluation is every semester for the Deans and
teaching personnel and once every year for the non-
academic and maintenance staff. This item average
was derived from the weighted mean of 3.60 (great
extent) from the school administrators, 3.28 (great
extent) from the teaching personnel, 2.83 (moderate
extent) from the non-academic and 2.50 (moderate
extent) from the maintenance staff.

Finally, with the item average of 2.94 (moderate
extent), the respondents believe that the school sees to
it that the evaluation process is as objective as
possible. This is based on the weighted mean of 3.20
(moderate extent) from the school administrators, 2.97
(moderate extent) from the faculty, 2.72 (moderate
extent) from the non-academic and 2.90 (moderate
extent) from the maintenance staff.

Table 6. The Extent to which the Performance Evaluation System is Manifested in the Aspect of Process

Flow
Administrator | Teaching | Non-Academic | Maintenance Item
Personnel Personnel Personnel Average
Items (n=15) (n=36) (n=18) (n=10) (N=79)
Mean | Int. Mean | Int. | Mean | Int. Mean | Int. Mean | Int.
1. The school properly
disseminates information
on performance evaluation | 3.26 GE 291 | ME | 2.82 ME 350 | GE 3.03 | ME
2. There is an office/person
tasked to conduct
evaluation 3.26 GE 357 | GE | 2.83 ME 3.70 | GE 3.35 | GE
3. The school informs the
goals and objectives of
performance evaluation 3.20 ME 3.08 | ME | 2.78 ME 3.20 ME 3.04 | ME
4. The school has a clear
policy on performance
evaluation 3.20 ME 3.08 | ME | 255 ME 2.80 ME 294 | ME
5. The conduct of
evaluation is orderly and
systematic 3.26 GE 316 | ME | 2.72 ME 3.00 | ME 3.05 | ME
6.Confidentiality of results
is maintained 3.60 GE 319 | ME | 294 ME 290 | ME 3.17 | ME
7. There is a system of feed
backing on evaluation
results 3.40 GE 311 | ME | 250 ME 2.80 | ME 298 | ME
8. Performance evaluation
is conducted regularly 3.60 GE 3.28 | ME | 2.83 ME 250 | ME 313 | ME
9. The school gives
premium on the results of
evaluation 2.85 ME 279 | ME | 2.83 ME 2.50 ME 277 | ME
10. The school sees to it
that the evaluation process
is as objective as possible | 3.20 ME 297 | ME | 2.72 ME 290 | ME 294 | ME
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Group Average 328 | VGE | 311 | ME | 275 ME 290 | ME | 3.04 | ME
Legend:
Mean Range Scale Interpretation
3.25 - 4.00 Always Great Extent (GE)
2.50 - 324 Often Moderate Extent (ME)
1.75 - 249 Rarely Less Extent (LE)
1.00 - 174 Never Not Practiced (NP)
Instruments

Table 7 presents data regarding the extent of the
manifestation of the performance evaluation system
among the administrators, teaching and non-teaching
personnel as well as the maintenance staff in the
aspect of the instrument being used.

As shown in Table 7, the overall item average of
3.06 (moderate extent) derived from the group
average of 3.33 (great extent) coming from the school
administrators, 3.02 (moderate extent) from the
teaching personnel, 2.96 (moderate extent) from the
non-academic and 3.06 (moderate extent) from the
maintenance staff, indicated that the respondents
believe that the instruments used in the conduct of the
evaluation are effective for the purpose.

Specifically, as revealed by the item average of
3.01 (moderate extent), the respondents believe that
the school uses an appropriate evaluation instruments.
This is based on the weighted mean of 3.21 (moderate
extent) from the school administrators, 3.14 (moderate
extent) from the teaching personnel, 2.70 (moderate
extent) from the non-academic and 2.80 (moderate
extent) from the maintenance staff. The findings
revealed that the respondents are unanimous in saying
that the instruments used in the conduct of the
evaluation are effective for what they are meant for.

An item average of 3.34 (great extent), which is
derived from the weighted mean of 3.57 (great extent)
from the school administrators, 3.22 (moderate extent)
from the teaching personnel, 3.27 (great extent) from
the non-academic and 3.60 (great extent) from the
maintenance staff, manifests that the school has
included questions regarding the employees'
attendance in the evaluation instrument. Punctuality is
also solicited in the instrument as manifested in an
item average of 3.33 (great extent) which is derived
from the weighted mean of 3.64 (great extent) from
the school administrators, 3.19 (moderate extent) from
the teaching personnel, 3.27 (great extent) from the
non-academic staff and 3.50 from the maintenance
personnel. The item on job knowledge reveals that the
respondents expressed a strong affirmation to the
existence of such item as indicated in the item average
of 3.21 (moderate extent) which is derived from the
weighted mean of 3.42 (great extent) from the school
administrators, 3.25 (great extent) from the teaching
personnel, 3.11 (moderate extent) from the non-

teaching personnel and 3.00 (moderate extent) from
the maintenance staff.

As shown by the item average of 3.19 (moderate
extent) taken from the weighted mean of 3.57 (great
extent) from the school administrators, 3.13 (moderate
extent) from the teaching personnel, 3.11 (moderate
extent) from the non-academic personnel and 3.00
(moderate extent) from the maintenance staff, the
respondents stated that the instrument includes quality
of work as one of the items evaluated.

On the other hand, with an item average of 3.20
(moderate extent) taken from the weighted mean of
3.50 (great extent) from the school administrators,
3.08 (moderate extent) from the teaching personnel,
3.27 (great extent) from the non-academic personnel
and 3.10 (moderate extent) from the maintenance
staff, all respondents noted that that item regarding
attitude towards work is solicited from them.

As shown by the item average of 3.11 (moderate
extent) taken from the weighted mean of 3.42 (great
extent) from the school administrators, 3.00 (moderate
extent) from the teaching personnel, 3.16 (moderate
extent) from the non-academic personnel and 3.00
(moderate extent) from the maintenance staff, the
respondents claimed that the instrument includes
personality as among the items evaluated.

As shown by the item average of 3.02 (moderate
extent) taken from the weighted mean of 3.21
(moderate extent) from the school administrators, 2.91
(moderate extent) from the teaching personnel, 3.00
(moderate extent) from the non-academic personnel
and 3.20 (moderate extent) from the maintenance
staff, the respondents noted that the instrument
includes industry as among the items included in the
evaluation system.

Initiative and resourcefulness are also included
as an item in the evaluation as manifested by the
average item of 3.07 (moderate extent) derived from
the weighted mean of 3.50 (great extent) from the
school administrators, 2.85 (moderate extent) from the
teaching personnel, 3.11 (moderate extent) from the
non-academic staff and 3.00 from the maintenance
staff.

Also included in the evaluation tool is the item
on loyalty and cooperation. This is confirmed by an
item average of 3.11 (moderate extent) which is
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derived from the weighted mean of 3.35 (great extent)
from the school administrators, 3.08 (moderate extent)
from the teaching personnel, 3.05 from the non-
academic personnel and 3.00 from the maintenance
staff.

An item average of 3.11 (moderate extent)
derived from the weighted mean of 3.42 (great extent)
from the school administrators, 3.25 (great extent)
from the teaching personnel, 3.00 (moderate extent)
from both the non-academic and maintenance staff
showed that the respondents were aware of the
different areas in which they were evaluated.

An item average of 2.72 (moderate extent) based
on the weighted mean of 2.85 (moderate extent) from
the school administrators, 2.88 (moderate extent) from
the teaching personnel, 2.55 (moderate extent) from
the non-academic staff and 2.30 (less extent) indicated
that the respondents did not see any revision or
updates with regard to the instrument used in the

Table 7. The Extent to which the Performance Evaluation

conduct of the evaluation. The instrument used is the
same all throughout that the respondents could not
identify some changes being made.

An item average of 2.13 (less extent) derived
from the weighted mean of 2.50 from the school
administrators, 2.11 (less extent) from the teaching
personnel, 1.77 (less extent) from the non-academic
and 2.30 (less extent) from the maintenance staff
showed that the respondents are almost unanimous in
saying that they have not been given the chance to
participate in the crafting/revising of the evaluation
instrument.

These findings disclosed that the instrument used
in the conduct of the evaluation is to a moderate extent
as perceived by the respondents. However, it is very
evident that the respondents likewise emphasized that
they need to be included in the crafting or revision of
the future instrument so that they will feel that they
also own the instrument.

System is Manifested in the Aspect of Instruments

Administrator Teaching Non- Maintenance Item
(n=15) Personnel Academic Personnel Average
Items (n=36) Personnel (n=10) (N=79)
(n=18)
Mean Int. Mean | Int. | Mean Int. Mean Int. Mean Int.

11. The school uses
appropriate 3.21 ME 314 | ME | 270 ME 2.80 ME 3.01 ME
evaluation
tools/instruments
12.The evaluation
tool/instrument
solicits questions on
employees'
a) attendance 3.57 GE 3.22 ME | 3.27 ME 3.60 ME 3.34 ME
b) punctuality 3.64 GE 319 | ME | 3.27 ME 3.50 ME 3.33 ME
c) job knowledge 3.42 GE 325 | ME | 311 ME 3.00 ME 3.21 ME
d) quality of work 3.57 GE 313 | ME | 311 ME 3.00 ME 3.19 ME
e)attitude  towards 3.50 GE 3.08 | ME | 3.27 ME 3.10 ME 3.20 ME
work
f)human relations 3.42 GE 3.00 ME 3.16 ME 3.00 ME 3.11 ME
g) personality 3.42 GE 313 | ME | 311 ME 3.00 ME 3.16 ME
h) industry 3.21 ME 291 | ME | 3.00 ME 3.20 ME 3.02 ME
i) initiative and
resourcefulness 3.50 GE 285 | ME | 3.11 ME 3.20 ME 3.07 ME
) loyalty and
cooperation 3.35 GE 3.08 | ME | 3.05 ME 3.00 ME 3.11 ME
13. | am aware of the
different areas by
which | am evaluated 3.42 GE 325 | ME | 3.00 ME 3.00 ME 3.19 ME
14.The evaluation
instrument is
revised/updated 2.85 ME 288 | ME | 2.55 ME 2.30 LE 2.72 ME
regularly
15.  Employees are
given the chance to
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participate in
crafting/revising 2.50 ME 2.11 LE 1.77 LE 2.30 LE 2.13 LE
the evaluation
instrument
Group Average 3.33 GE 3.02 | ME | 2096 ME 3.00 ME 3.06 ME
Legend:
Mean Range Scale Interpretation
3.25 - 4.00 Always Great Extent (GE)
2.50 - 3.24 Often Moderate Extent (ME)
1.75 - 249 Rarely Less Extent (LE)
1.00 - 174 Never Not Practiced (NP)
Evaluators The respondents were also one in saying that the

Table 8 presents data regarding the extent of the
manifestation of the performance evaluation system
among the administrators, teaching and non-teaching
personnel as well as the maintenance staff in the
aspect of the evaluators.

As shown in Table 8, the overall item average of
3.32 (great extent) derived from the group average of
3.40 (great extent) coming from the school
administrators, 3.44 (great extent) from the teaching
personnel, 3.11 (moderate extent) from the non-
academic and 3.16 (moderate extent) from the
maintenance staff, manifested that the respondents
believe in the capability of the evaluators to perform
their task.

Specifically, an item average of 3.51 (great
extent) derived from the weighted mean of 3.64 (great
extent) from the school administrators, 3.58 (great
extent) from the teaching personnel, 3.00 (moderate
extent) from the non-academic personnel and 4.00
(great extent) from the maintenance staff revealed that
all the respondents are being evaluated by their heads
or immediate superior.

With an item average of 3.30 (great extent)
derived from the weighted mean of 3.42 (great extent)
from the school administrator, 3.38 (great extent) from
the teaching personnel, 3.22 (moderate extent) from
the non-academic personnel and 3.00 (effective) from
the maintenance staff also revealed that the one who
conducted the evaluation observed professionalism in
the conduct of the evaluation.

evaluators observed confidentiality as evidenced by
an item average of 3.43 (great extent) derived from the
weighted mean of 3.57 (great extent) from the school
administrators, 3.50 (great extent) from the teaching
personnel, 3.44 (great extent) from the non-academic
personnel and 3.00 (moderate extent) from the
maintenance staff.

With an item average of 3.08 (moderate extent)
derived from the weighted mean of 3.07 (moderate
extent) from the school administrators, 3.30 (great
extent) from the teaching personnel, 2.77 (moderate
extent) from the non-academic staff and 2.90
(moderate extent) from the maintenance staff revealed
that at least the conduct of the evaluation is announced
by the head ahead of time to prepare the respondents.

Finally, with an item average of 3.26 (great
extent) derived from the weighted mean of 3.28 (great
extent) from the school administrators, 3.44 (great
extent) from the teaching personnel, 3.11 (moderate
extent) from the non-academic personnel and 2.90
(moderate extent) from the maintenance staff the
respondents believe that their head was objective in
the conduct of the performance evaluation.

From these findings, it can be deduced that the
school has entrusted to the right persons as evaluators
of the employees who are capable of handling their
tasks and are effective in the performance of their
duties.

Table 8. The Extent to which the Performance Evaluation System is Manifested in the Aspect of Evaluators

Administrator Teaching Non-Academic Maintenance Item Average
(n=15) Personnel Personnel Personnel (N=79)
Items (n=36) (n=18) (n=10)

Mean Int. Mean Int. Mean Int. Mean Int. Mean Int.
16.My head
conducts my
performance 3.64 GE 3.58 GE 3.00 ME 4.00 GE 351 GE
evaluation
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17. My head
observes
professionalism
in conducting
my evaluation | 3.42 GE 3.38 GE 3.22 ME 3.00 ME 3.30 GE
18. My head
observes
confidentiality
in my 3.57 GE 3.50 GE 3.44 GE 3.00 ME 3.43 GE
evaluation
results
19. My head
announces the
conduct of
evaluation 3.07 ME 3.30 GE 2.77 ME 2.90 ME 3.08 ME
ahead of time
20. My head is
objective in
evaluatingmy | 3.28 GE 3.44 GE 3.11 ME 2.90 ME 3.26 GE
performance
Group 3.40 GE 3.44 GE 3.11 ME 3.16 ME 3.32 GE
Average
Legend:
Mean Range Scale Interpretation
3.25 - 4.00 Always Very Effective (VE)
2.50 - 324 Often Effective (E)
1.75 - 249 Rarely Not Effective (NE)
1.00 - 174 Never Not Practiced (NP

Feedback Mechanism

Table 9 presents data regarding the extent of the
manifestation of the performance evaluation system
among the administrators, teaching and non-teaching
personnel as well as the maintenance staff in the
aspect of the feedback mechanism.

As shown in Table 9, the overall item average of
2.86 (moderate extent) derived from the group
average of 3.00 (moderate extent) coming from the
school administrators, 2.99 (moderate extent) from the
teaching personnel, 2.58 (moderate extent) from the
non-academic and 2.75 (moderate extent) from the
maintenance staff, manifested that the feedback
mechanism is used to a moderate extent.

In particular, the item average of 2.93 (moderate
extent) derived from the weighted mean of 3.20
(moderate extent) from the school administrators, 3.00
(moderate extent) from the teaching personnel, 2.72
(moderate extent) from the non-academic personnel,
and 2.70 from the maintenance staff revealed that the
school has a feedback mechanism and that those who
evaluated were able to relay to the respondents the
results of the evaluation.

Furthermore, the item average of 2.66 (moderate
extent) taken from the weighted mean of 3.00
(moderate extent) from the school administrators, 2.80

(moderate extent) from the teaching personnel, 2.22
(less extent) from the non-academic personnel and
2.50 (moderate extent) from the maintenance staff
revealed that there is post conference with regard to
the results of the evaluation. However, the non-
academic personnel believed that the process is not
effective.

The item average of 2.80 (moderate extent) taken
from the weighted mean of 3.00 (moderate extent)
from the school administrators, 2.80 (moderate extent)
from the teaching personnel, 2.44 (less extent), and
2.60 (moderate extent) from the maintenance staff
indicated that the respondents believed that the
feedback mechanism used by the school is objective
and proactive.

Moreover, with an average item of 2.89
(moderate extent) taken from the weighted mean of
2.93 (moderate extent) from the school administrators,
3.05 (moderate extent) from the teaching personnel,
2.61 (moderate extent) from the non-academic staff
and 2.80 from the maintenance personnel, it can be
deduced that the feedback mechanism had its effect in
the improvement of the respondents' performance.

Furthermore, an item average of 2.83 (moderate
extent) derived from the weighted mean of 3.06
(moderate extent) from the school administrators, 2.94
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(moderate extent) from the teaching personnel, 2.41
(less extent) from the non-academic staff and 2.90
from the maintenance personnel revealed that the
respondents have been informed of their weak points
in the evaluation and have been encouraged to
improve in the next performance evaluation.

The item average of 2.90 (moderate extent) taken
from the weighted mean of 3.06 (moderate extent)
from the school administrators, 2.72 (moderate extent)
from the teaching personnel, 2.44 (less extent) from
the non-academic personnel, and 2.90 (moderate
extent) from the maintenance staff also revealed that
the respondents have been informed of their strong
points in the evaluation and have been advised to
continue doing well.

The item average of 3.14 (moderate extent) taken
from the weighted mean of 3.40 (great extent) from
the school administrators, 3.22 (moderate extent) from
the teaching personnel, 3.05 (moderate extent), and
2.70 (moderate extent) from the maintenance staff
implies that the respondents believe that
confidentiality is being observed in the feedback
mechanism.

The item average of 2.87 (moderate extent) taken
from the weighted mean of 2.87 (moderate extent)
from the school administrators, 3.00 (moderate extent)
from the teaching personnel, 2.67 (less extent) from
the non-academic staff, and 2.80 (moderate extent)
from the maintenance staff revealed that the
respondents believe that the feedback mechanism is
able to highlight the areas where they need to improve.

Finally, with an item average of 2.85 (moderate
extent) from the weighted mean of 2.73 (moderate
extent) from the school administrators, 3.14 (moderate
extend) from the teaching personnel, 2.55 (moderate
extent) from the non-academic staff and 2.60
(moderate extent) from the maintenance staff further
revealed that the school regularly conducts monitoring
of the performance of the employees.

These findings revealed that the school possesses
an effective feedback mechanism where the
respondents are able to receive the result of the
evaluation with acknowledgement of the strong points
that need to be maintained and the weak points that
need to be improved and developed.

Table 9. The Extent to which the Performance Evaluation System is Manifested in the Aspect of Feedback
Mechanism

Administrator
(n=15)

Teaching
Personnel

Items (n=36)

Non-Academic

Maintenance
Personnel
(n=10)

Item Average
Personnel (N=79)

(n=18)

Mean Int. Mean Int.

Mean

Int. Mean Int. Mean Int.

21. The school
has a feedback
system on
evaluation results

3.20 ME 3.00

ME

2.72 ME 2.70 ME 2.93 ME

22. Thereisa
post conference
where my
evaluation results
are discussed

3.00 ME 2.80

ME

2.22 ME 2.50 ME 2.66 ME

23. The feed
backing system is
objective and is
pro-active

3.00 ME 2.97

ME

2.44 ME 2.60 ME 2.80 ME

24. The feed
backing system
ensures
improvement of
my future
performance

2.93 ME 3.05

ME

2.61 ME 2.80 ME 2.89 ME

25. The weak
points in my
evaluation are
given emphasis
for improvement

3.06 ME 2.94

ME

241 ME 2.90 ME 2.83 ME

26. The strong
points in my
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evaluation are
considered for 3.06 ME 2.94 ME 2.72 ME 2.90 ME 2.90 ME
future
enhancement
27.Confidentiality
is maintained in 3.40 GE 3.22 ME 3.05 ME 2.70 ME 3.14 ME
every feed
backing session
28. Points for
improvement are
highlighted and 2.87 ME 3.00 ME 2.67 ME 2.80 ME 2.87 ME
given immediate
resolution
29. My head
conducts
monitoring of my 2.80 ME 2.86 ME 2.38 ME 3.00 ME 2.75 ME
performance after
the feed backing
session
30. Monitoring
of performance is 2.73 ME 3.14 ME 2.55 ME 2.60 ME 2.85 ME
regularly
conducted
Group Average 3.00 ME 2.99 ME 2.58 ME 2.75 ME 2.86 ME
Legend:
Mean Range Scale Interpretation
325 -4.00 Always Great Extent (GE)
2.50 - 324 Often Moderate Extent (ME)
1.75 - 249 Rarely Less Extent (LE)
1.00 - 174 Never Not Practiced (NP)

Utilization of Results

Table 10 presents data regarding the extent of the
manifestation of the performance evaluation system
among the administrators, teaching and non-teaching
personnel as well as the maintenance staff in the
aspect of the utilization of the evaluation results.

As shown in Table 10, the overall item average
of 2.61 (moderate extent) derived from the group
average of 2.69 (moderate extent) coming from the
school administrators, 2.56 (moderate extent) from the
teaching personnel, 2.75 (moderate extent) from the
non-academic and 2.60 (moderate extent) from the
maintenance staff, showed that the results of the
evaluation are being used by the school in its desire to
improve the incentives of the employees.

An item average of 2.98 (moderate extent) based
on the weighted mean of 3.20 (moderate extent) from
the school administrators, 3.08 (moderate extent) from
the teaching personnel, 2.94 (moderate extent) from
the non-academic staff and 2.98 (moderate extent)
from the maintenance personnel revealed that the
evaluation result is utilized for merit increase.

However, the respondents were almost
unanimous in affirming that the results of the
evaluation have not been effectively used by the
school for job counseling as manifested in the item
average of 2.46 (less extent) derived from the

weighted mean of 2.40 (less extent) from the school
administrators, 2.38 (less extent) from the teaching
staff, 2.55 (moderate extent) from the non-academic
personnel and 2.40 (less extent) from the maintenance
staff.

Furthermore, an item average of 2.56 (moderate
extent) derived from the weighted mean of 2.80
(moderate extent) from the school administrators, 2.50
(moderate extent) from the teaching personnel, 2.66
(moderate extent) from the non-academic staff, and
2.70 from the maintenance personnel revealed that the
school takes into consideration the results of the
evaluation in the promotion of its employees.

An item average of 2.68 (moderate extent)
derived from the weighted mean of 2.85 (moderate
extent) from the school administrators, 2.52 (moderate
extent) from the teaching personnel, 2.83 (moderate
extent) from the non-academic staff revealed that
majority of the respondents believe that the results of
the evaluations have been made basis for termination
or layoff. However, the maintenance staff, with a
weighted mean of 2.30 (less extent), believe
otherwise.

Whether the results of the evaluation are being
utilized for development and evaluation of training
program, or not, the answer can be manifested by the
following presentation. With an item average of 2.55
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(moderate extent) derived from the weighted mean of
2.66 (moderate extent) from both the school
administrators and the teaching personnel, 2.50
(moderate extent) from the non-academic staff and
2.80 (moderate extent) from the maintenance
personnel, the respondents said that the results of the
evaluation have been utilized for the development of
the personnel and the evaluation of the training
programs of the institution.

An item average of 2.54 (moderate extent) from
the weighted mean of 2.50 (moderate extent) from the
teaching personnel and 2.72 (moderate extent) from
the non-academic staff revealed that the respondent
perceive that the results of the evaluation have been
considered in the transfer of employees. However, the
school administrators with a weighted mean of 2.35
(less extent) and 2.10 (less extent) from the
maintenance personnel said otherwise.

An item average of 2.56 (moderate extent)
derived from the weighted mean of 2.71 (moderate
extent) from the school administrators, 2.55 (moderate
extent) from the teaching personnel, 2.61 (moderate
extent) from the non-academic staff and 2.70 from the
maintenance staff shows that the school uses the
results as a basis for its human resource planning.

Furthermore, the respondents were divided in
terms of their perception whether the results have been
used for giving incentives and bonuses to the
employees. The school administrators netted a
weighted mean of 2.73 (moderate extent) while the

non-academic personnel had a weighted mean of 3.11
(moderate extent) believe so. However, the teaching
personnel, with a weighted mean of 2.34 (less extent)
and the maintenance staff with a weighted mean of
2.30 (less extent) indicated otherwise. Overall, the
item average of 2.58 (moderate extent) manifested
that the respondents still believe that the results are
used for this purpose.

An item average of 2.61 (moderate extent)
derived from the weighted mean of 2.66 (moderate
extent) from the school administrators, 2.57 (moderate
extent) from the teaching personnel, 2.77 (moderate
extent) from the non-academic staff, and 2.30 (less
extent) from the maintenance personnel revealed that
the school uses the results of the evaluation for
internal communication.

And finally, with an item average of 2.59
(moderate extent) deduced from the weighted mean of
2.57 (moderate extent) from the school administrators,
2.52 (moderate extent) from the teaching personnel,
2.77 (moderate extent) from the non-academic staff
and 2.40 (less extent) from the maintenance personnel
suggested that the results are utilized for policy
formulation.

From this finding, it can be deduced that
generally, the school utilizes the results of the
evaluations from merit increase to policy formulation
but there are some areas where other respondents did
not perceive like job counseling, giving of incentives
and bonuses and transferring of employees.

Table 10. The Extent to which the Performance Evaluation System is Manifested in the Aspect of
Utilization of Results

Administrator Teaching Non- Maintenance | Item Average
(n=15) Personnel Academic Personnel (N=79)
Items (n=36) Personnel (n=10)
(n=18)

Mean Int. Mean | Int. Mean | Int. Mean Int. Mean | Int.
31.Evaluation results
are used for:
a) merit increase 3.20 ME 3.08 ME 2.94 ME 2.75 ME 2.98 ME
b) job counseling 2.40 ME 2.38 ME 2.55 ME 2.40 LE 2.46 LE
c) promotion 2.80 ME 2.50 ME 2.66 ME 2.70 ME 2.56 ME
d)termination/layoff 2.85 ME 2.52 ME 2.83 ME 2.30 LE 2.68 ME
e) development and
evaluation of training
program 2.66 ME 2.66 ME 2.50 ME 2.80 ME 2.55 ME
f) transfer 2.35 ME 2.50 ME 2.72 ME 2.10 LE 2.54 ME
g) human resource
planning 2.71 ME 2.55 ME 2.61 ME 2.70 ME 2.56 ME
h) giving of
incentives and
bonuses 2.73 ME 2.34 LE 3.11 ME 2.30 LE 2.58 ME
i)internal
communication 2.66 ME 2.57 ME 2.77 ME 2.30 LE 2.61 ME
j) policy formulation 2.57 ME 2.52 ME 2.77 ME 2.40 LE 2.59 ME
Group Average 2.69 ME 2.56 ME 2.75 ME 2.60 ME 2.61 ME
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Legend:
Mean Range Scale Interpretation
3.25 - 4.00 Always Great Extent (GE)
2.50 - 324 Often Moderate Extent (ME)
1.75 - 249 Rarely Less Extent (LE)
1.00 - 174 Never Not Practiced (NP)
Summary of Data on the Extent to which Furthermore, the item average of 3.32 (great

Performance Evaluation System is Manifested

Table 11 contains a summary of the data
pertaining to the extent to which the performance
evaluation system is manifested as perceived by the
school administrators, teaching personnel, non-
academic staff and the maintenance personnel.

As shown in Table 11, the overall item average
of 2.97 (moderate extent) derived from the group
mean of 3.14 (moderate extent) from the school
administrators, 3.02 (moderate extent) from the
teaching personnel, 2.83 (moderate extent) from the
non-academic personnel and 2.87 (moderate extent)
from the maintenance staff showed that the school's
performance evaluation system is effective as
perceived by the respondents.

Specifically, the item average of 3.04 (moderate
extent) derived from the weighted mean of 3.28 (great
extent) from the school administrators, 3.11 (moderate
extent) from the teaching personnel, 2.75 (moderate
extent) from the non-academic staff and 2.98
(moderate extent) from the maintenance personnel
showed that the process flow of the evaluation system
is effective.

The item average of 3.06 (moderate extent)
derived from the weighted mean of 3.33 (great extent)
from the school administrators, 3.02 (moderate extent)
from the teaching personnel, 2.96 (moderate extent)
from the non-academic staff and 3.00 (moderate
extent) from the maintenance staff revealed that the
instrument used in the conduct of the evaluation is still
useful and effective.

extent) taken from the weighted mean of 3.40 (great
extent) from the administrators, 3.44 (great extent)
from the teaching personnel, 3.11 (moderate extent)
from the non-academic personnel and 3.16 (moderate
extent) from the maintenance personnel showed that
those who are tasked to evaluate are very much
capable and acceptable to those who were evaluated.
This is the only aspect where the respondents gave a
very high rating.

The respondents also believe that the feedback
mechanism is effective as manifested in the item
average of 2.86 (moderate extent) derived from the
weighted mean of 3.00 (moderate extent) from the
administrators, 2.99 (moderate extent) from the
teaching personnel, 2.58 (moderate extent) from the
non-academic staff, and 2.75 (moderate extent) from
the maintenance personnel.

Finally, the item average of 2.61 (moderate
extent) taken from the weighted mean of 2.69
(moderate extent) from the school administrators, 2.56
(moderate extent) from the teaching personnel, 2.75
(moderate extent) from the non-academic staff
showed that for the majority of the respondents, the
results of the evaluations are used to improve the
employees' welfare while the maintenance personnel,
with a weighted mean of 2.46 (less extent) perceive
otherwise.

These findings imply that, generally, the school's
performance evaluation is still effective and serves it
purpose. From the standpoint of the respondents, there
are some areas which need to be reviewed and given
attention.

Table 11. Summary on the Extent to which the Performance Evaluation System Is Manifested
as Perceived by the Administrators, Teaching Personnel, Non-Academic
Personnel and Maintenance Personnel

Administrator Teaching Non- Maintenance | Item Average
Aspects of (n=15) Personnel Academic Personnel (N=79)
Performance (n=36) Personnel (n=10)
Evaluation System (n=18)
Mean Int. Mean Int. Mean Int. Mean Int. Mean Int.
1. Process Flow 3.28 GE 3.11 ME 2.75 ME 2.98 ME 3.04 ME
2. Instruments 3.33 GE 3.02 ME 2.96 ME 3.00 ME 3.06 ME
3. Evaluators 3.40 GE 3.44 GE 3.11 ME 3.16 ME 3.32 GE
4.Feedback
Mechanism 3.00 ME 2.99 ME 2.58 ME 2.75 ME 2.86 ME
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5.Utilization of
Results 2.69 ME 2.56 ME 2.75 ME 2.46 LE 2.61 ME
Group Average 3.14 ME 3.02 ME 2.83 ME 2.87 ME 2.97 ME
Legend:
Mean Range Scale Interpretation
325 - 4.00 Always Great Extent (GE)
2.50 - 324 Often Moderate Extent (ME)
1.75 - 249 Rarely Less Extent (LE)
1.00 - 174 Never Not Practiced (NP)
Test of Hypothesis significance. This finding could be traced back to

The data are presented in Table 12 showing the
degree of freedom, the computed F-value, the critical
F-value, the p-value, the decision and the conclusion

to the hypothesis.

The null hypothesis of the study was stated as:
there is no significant difference on the extent to

which

the performance evaluation

system is

manifested by the school administrators, teaching

personnel,

non-academic staff and maintenance

personnel in the aspect of process flow, instruments,
evaluators, feedback mechanism and the utilization of

Table 6 which revealed that although the item average
is considered effective, however there are some items
under this aspect where the administrators and
teachers, non-academic staff and maintenance
personnel differed in their perceptions. Thus, the null
hypothesis was rejected.

On the other hand, the perceptions of the
different groups of respondents on the aspects of
instruments, evaluators, feedback mechanism and
utilizations of results showed no significant
difference. Specifically, the p-value of 0.2564 for

results. instruments, 0.1178 for the evaluators, 0.2227 for
As presented in Table 12, there is a significant feedback mechanism and 0.6461 for the utilizations of
difference between the perceptions of the respondents results all are higher than the 0.05 level of
in the aspect of the process flow as shown by the p- significance, thus accepting the null hypothesis.
value of 0.0054 which is less than the 0.05 level of
Table 13. Results of the Test of Hypothesis at a = 0.05 Level of Significance
Null Hypothesis Degrees of | Computed F- | Critical F- | p-value Decision Conclusion
Freedom value value
(df)
Ho: There is no significant difference on the extent to which the performance evaluation system is
manifested by the respondents in the aspects of:
a) Process Flow 78 4.5641 2.72 0.0054 Reject Ho | Significant
Difference
b) Instruments 78 1.3765 2.72 0.2564 Accept Ho | No
Significant
Difference
c) Evaluators 78 2.0238 2.72 0.1178 Accept Ho | No
Significant
Difference
d)Feedback Mechanism 78 1.4952 2.72 0.2227 Accept Ho | No
Significant
Difference
e) Utilization of Results 78 0.5553 2.72 0.6461 Accept Ho | No
Significant
Difference
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Conclusion

Based on the results of the study, it is concluded
that the academic and non-academic personnel
consider the performance evaluation system as
effective in the aspect of process flow, instruments,
evaluators, feedback mechanism and the utilizations
of results.
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Introduction

Favorable conditions have been laid down in
Uzbekistan for the opening of digital banks back in
2018, thanks to the Decree of the President of
Uzbekistan "On measures to radically improve the
activities of the Central Bank". It is obvious that the
number of digital banks, compared to the "traditional”
ones, is much smaller at the moment. However, it is
already possible to assess the advantages of digital
banks over "traditional” ones and predict a significant
increase in their number in the near future. Due to
savings on the maintenance of offices, staff,
equipment, a reduction in the cost of transactions is
achieved (according to various estimates, from 2 to 16
times), the opening and closing of accounts occur
quickly, more attractive interest rates on loans and
deposits appear, and due to online opportunities, the
customer base expands and the issue of queues is
practically solved. The profitability of this type of
banks increases dramatically due to a significant
reduction in the cost of services provided while
increasing

After the signing of the Presidential Decree "On
measures to radically improve the activities of the

Doi: &os¥eS https://dx.doi.org/10.15863/TAS.2021.10.102.98

Central Bank of the Republic of Uzbekistan", the
banking system was tasked with organizing "digital"
banks and banking units specializing in retail banking
and customer service using innovative banking
technologies to further improve the quality of service.
Based on this, Anorbank and TBC Bank were
registered as digital banks in Uzbekistan in 2020 year.

Research of methodology.
When writing the article, we used the synthesis
and analysis of the materials under study.

Discussion of the results.

The concept of "digital banking” developed
rapidly in European countries during 2015-2020.
Digital banks widely use modern digital innovations
to provide their customers with more convenient and
useful services. Today, Anorbank and TVS Bank are
both digital banks, also offering their customers a full
range of digital services through mobile applications
or personal computers. This means that a digital bank
customer can use banking services 24/7. In other
words, a mobile application is provided to the
customer in the digital bank system, and on the basis
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of a mobile application, high flexibility of banking
operations with a high-tech IT infrastructure is
provided [1].

It is known that digital banks are divided into 2
types: some have a license and initially operate
independently under their own brand, others directly
cooperate with existing traditional banks and become
a kind of online subsidiaries of these banks, but they
can also have their own name and brand. For example,
in Uzbekistan in 2020, the Georgian digital bank TBC
Bank opened, which in Georgia has a head office and
full-fledged branches, as well as a digital division with
its own name Space, which is positioned as a digital
bank with a license from TBC Bank. It is typical for
digital banks not to expand the network of bank
branches; 100% online communication system
between the bank and the client; high-quality and
convenient mobile application; the most favorable
conditions for deposits and loans that meet market
requirements (i.e. based on customer demand);
availability of fast, high-quality, convenient and
round-the-clock response centers [2,3,4].

The digital transformation of financial services
will help expand the economic opportunities of
customers, while creating a wide range of
opportunities for the bank's customers, which is an
important step towards increasing financial activity.
In other words, one of the prospects for digital banks
is to reduce the cost of services by 40-60% due to the
digitalization of these financial sectors. The
transformation of commercial banks and the transition
to a digital banking system is a response to the
development and active dissemination of new
information technologies around the world, and
digital technologies not only improve the quality of
products and services, but also reduce unnecessary
costs. In other words, the development of digital
financial services is an important aspect of the
development of the country's banking and financial
system. The first digital bank in Uzbekistan will be a
foreign company - TBC Bank Group PLC, which at
the end of April received a license from the Central
Bank of the Uzbekistan for the right to operate in the
country.

The branches of the bank, the number of which
will be three, will differ from traditional bank offices.
The first steps towards digitalization of the banking
sector in the Uzbekistan began in early 2018. Then, at
the legislative level, they approved a course for the
introduction and development of digital banks. A few
months later, online deposits became available to
users (they were the first to be implemented in
“Hamkorbank™), then it became possible to convert
currency through a mobile application. Now the
functionality of applications is much broader:
remotely you can not only open a deposit and change
currency, but also apply for a loan, order a card,
transfer funds to a card, receive a money transfer,
manage accounts, pay for goods and services. Market

experts note that the level of digitalization of the
sector is still low. Despite the fact that almost all banks
in the country have got mobile applications, and some
even two (for individuals and legal entities). The
banking system of Uzbekistan is characterized by a
high concentration: more than 80% of banking assets
are in the hands of the state. Now both private and
public have undergone some changes. Uzbekistan's
policy is pushing state-owned banks to be more
competitive in the market and maximize profits.

Over the past few years, the banking sector in
Uzbekistan has made a breakthrough in development.
Most banks began to offer their products and services
through digital channels, mobile applications have
become more convenient, their functionality has
expanded significantly. Banks have paid attention to
the retail sector and to our citizens as consumers of
banking services. It can be noted the successful
implementation of digital solutions in Uzbekistan,

including mobile applications, for example,
Kapitalbank's Apelsin, NBU's Milliy,
Promstroybank's Joyda, InfinBANK, Ipak Yo'li

Mobile, Hamkor Mobile and others. Increasingly,
banks are making applications available not only to
their customers. So the banking sector will win back
the market share that was captured by payment
organizations like Payme, CLICK, Upay and others.
Digitalization of the banking sector is a complex and
complex process. But its ultimate goal is to save the
resources of both customers and the banks themselves,
since the bank is available at any time through any
channel convenient for the client: bank office, call
center, video communication, ATM, mobile and
Internet banking, chat bots, social networks and
messengers; the client forgets the way to the bank's
office, because he can get any service remotely: open
a card with its delivery to his home, issue a loan, open
a deposit, and so on; service becomes more
personalized, up to individual tariffs [5,6].

All thanks to big data, using which banks know
so much about customers that they themselves offer
services without waiting for a request. A classic
example of a digital bank is the Russian “Tinkoff
Bank”, which does not have a single office. Its main
channels of interaction are a website and a mobile
application through which you can order a card (it will
be delivered to your home for free), apply for a loan
(including cash, which will also be delivered to the
client) or a deposit. Customers can top up the card or
withdraw cash through ATMs, and all communication
takes place through digital channels. For the bank,
digitalization is primarily an opportunity to optimize
costs: more than 5,000 people have opened deposits
online. This means that the bank saved 5,000 deposit
books, did not print out the contract in duplicate and
the cash receipt order, the employee did not spend 15
minutes of time opening each deposit and does not
spend 5 minutes monthly to pay interest on them, the
accountant and cashier did not participate in this
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operation and also saved 2-3 minutes of their time. A
simple calculation shows how many man-days the
bank has saved. Internal optimization of the bank also
includes digitization of all business processes. For
example, the introduction of a credit pipeline that
allows you to make a decision on the approval or
rejection of a loan application in a few minutes
without the participation of a bank employee. Here,
too, two technologies that are leading the digital
transformation of the banking sector come into play:
big data and artificial intelligence. Having
information about the client's income, the number of
overdue loan payments and other data, the system
analyzes in a few minutes and gives a positive or
negative answer, or calculates the optimal interest rate
for a certain applicant. When scoring (automatic
assessment of a client's creditworthiness based on data
about him), there are elements of big-data.

Really big data is used by mobile operators who
have information about the movement of subscribers:
where he lives, which restaurants he visits, how often
he goes on business trips, and so on. In Ukraine, for
example, scoring takes into account even the contacts
of a potential borrower. If he often communicates with
people from the bank's blacklist, then the level of risk
for this client increases. The bank receives and stores
a huge amount of information about the customer,
from his income and the average check in the store to
the time of card transactions and their location. If you
manage these data correctly, you can use them to offer
a loan to the client at the right time for him. Forced
isolation of people on the one hand, and increased
public interest in e-commerce (shopping in online
stores, ordering groceries from supermarkets and food
from stores), and, on the other hand, led to a sharp
development of digital banking services [7].

In particular, it became possible to remotely
open a card of national and international payment
systems, which the bank's employees delivered to the
client at home. Banks began to sell their products
online and transfer the identification process from the
stage of creating an application to the stage of
delivering products to the consumer. Internet
acquiring, courier delivery, remote scoring,
unidentified mobile wallet began to develop. During
the quarantine period, “Kapitalbank” launched remote
money transfer and card delivery in just a week.
According to the Central Bank of Uzbekistan, the
number of bank cards in circulation exceeds more than
21 million. At the same time, as of January 1, 2020
year, over 10 million people are users of remote
banking services. Most of them (93% or 9.4 million)
are individuals. On the one hand, this indicates the
success of the efforts of Uzbekistan's banks on the way
to a fully digital bank, on the other hand, it
demonstrates a huge potential for growth [8].

Banks that have not started the process of digital
transformation now risk being left out in a few years.
On the other hand, there are infrastructure problems in

the country that do not allow banks to digitalize at a
rapid pace. In particular, this is a low level of Internet
and smart phone penetration. Penetration, as well as
the cost of mobile and fixed Internet is the main
factors in the development of e-commerce. The
penetration of smart phones at the level of 40-45% is
also a strong limitation. The key feature of digital
banking is the ability to open a bank account without
the physical presence of the client. Currently, banks in
Uzbekistan do not have such an opportunity, but we
expect changes in regulatory documents that will
allow customers to open accounts remotely in the near
future. Experts predict that in the coming year, the
banking sector of Uzbekistan will undergo major
changes, in a year such professions as managers
selling card and credit products will remain only in
textbooks, because the entire retail business will go
online. Digitalization helps to save time and resources
of the bank's employees and customers, thanks to
digitalization, the cost of all operations has fallen
sharply, customers are satisfied with the quality and
speed of services.

According to KPMG experts, in the next 10
years, the banking sector will change in a way that has
not changed in the last century. It is important that the
market is expanding at the expense of players who
have become involved in payments and other banking
operations, although this is not a core activity for
them. For example, global technology corporations
like Apple, Google, Samsung already have their own
payment services. This forces such large and non-
revolving structures as banks to become more flexible,
customer-oriented [9]. The financial sector is one of
the most active segments of innovative solutions
consumption. At the same time, bank employees
spend millions of dollars on high technologies, and
constantly raise the bar of requirements for IT
systems. Innovative trends characterizing
technological breakthroughs in the banking sector are
the improvement of the way of organizing processes,
which allows to reduce the cost of banking services
and products, as well as the expansion of integration
services and the emergence of new payment systems.

Conclusion.

In 2017, credit institutions began using Apple
Pay and Samsung Pay payment systems, Android Pay
and Xiaomi Pay, because of their convenience as a
means of payment. It is possible to note the prospect
of support by Mir cards for making payments using
Apple Pay and Samsung Pay technologies. Currently,
in the call centers of banks, bots-robot consultants
using speech technologies and simple forms of
artificial intelligence are already used to help solve
simple banking issues, and robotovizers are used for
automatic investment management in the bank [10].
At the same time, artificial intelligence systems
capable of self-learning and helping to make complex
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decisions based on processing large arrays of banking
data are extremely promising technologies [8].

The introduction of a Unified Identification and
Authentication System (USIA) for bank customers,
the transition to the use of XBRL for reporting under
IFRS, the use of biometric data (fingerprints, voice,
iris, etc.) for multi-factor authorization increases the
efficiency of the bank. The use of blockchain in a bank
that stores information about all transactions of system
participants in the form of a "block chain" is the main
advantage of this technology over traditional banking
transactions, where there are no intermediaries,
because the blockchain does not have a central
authority, and transactions are verified by the
participants themselves [9]. According to the
TAdviser survey on the prospects of blockchain
technology in the Russian banking sector, it showed
that blockchain has a great future and when using it, a
deep rethinking of the technological principles of
providing banking services is necessary.

Mobile applications of banks and online banks
are constantly expanding their capabilities, becoming
more convenient and advanced. However, along with
this, the number of threats faced by customers is also
growing. This, in turn, changes the paradigm of
development of these financial products. Currently,
the market of software products for credit institutions
is represented by a wide range of systems that differ
both in functional part and technical implementation.
However, any banking information system must
necessarily meet the following requirements: the
possibility of network work of many users; the
implementation of the entire complex of banking
operations for settlement and cash services, credit and
deposit activities, currency transactions; flexible
configuration for end-user access; support for several
hardware platforms; automated generation of most of
the reporting forms, the possibility of their
reconfiguration, etc.

These requirements are met today by most
systems for financial organizations represented on the
market of IT products. The use of a Russian-made
information system ensures the accounting and
operational activities of a credit institution, but the
functionality of such systems in such business areas as
strategic  management,  customer relationship
management, and risk management lags significantly
and is narrower than that of Western systems,
although they are cheaper [10]. This is increased
competition for the clientele, especially for a quality
client. It is necessary for the bank to have sufficient
information about markets and customers, to be able
to respond flexibly and promptly to customer requests,
to predict the changing needs of the clientele and to
develop new products taking into account such
forecasts. This situation primarily concerns those
banks that have begun to develop retail business,
private banking, etc. Now there is an increased interest
in systems that provide comprehensive risk

management, primarily credit. In addition, it is
necessary to introduce a modern corporate
information system into the bank, which would cover
all aspects of the bank's activities. The problem of
strategic management and planning is urgent. The
latest regulatory documents and recommendations of
the Bank of Russia on the business plans of credit
institutions encourage banks to use modern
information systems in the field of strategic business
development [11].

In order to avoid technological lag, banks should
identify their niche and focus on automating selected
business lines. The more high-tech a bank is, the
higher its competitiveness. The processes of mergers
and acquisitions taking place in the banking system
require the adequacy of the development of
information systems in banks to minimize risk and
loss of their manageability.

The first and most important task of information
technology (IT), among others, is to achieve business
goals. Any activity in the field of IT only makes sense
when it is aimed at obtaining the final result and is
connected with the development strategy of the bank.
If the management of a credit institution is properly
organized, the IT manager should be directly involved
in defining goals and developing a strategy to achieve
them. In the field of IT, the means of achievement are
resources, their balance.

The main IT resources are technologies,
information, personnel, software and hardware. The
common resource is money, time. In the field of IT
resource provision, the use of third-party resources,
i.e. outsourcing, is more preferable for some tasks and
is increasingly expanding [12]. For example, if a bank
has acquired banking programs and technologies for
banking automation systems from a developer
company, then after a while it will be necessary to add
a function for working with new stock instruments
(for example, bills of exchange) to expand the activity
of the tank. And in this case, the outsourcing service
involves the bank contacting the developer company
for the design and purchase of information technology
that provides the bank with work with bills. A new
function in the activity of a particular bank is
implemented by an external contractor and its
resources, which is a more economical way to
implement it.

Outsourcing services may be associated with the
transfer of the bank's information technologies to new
software and hardware (platform), with the
replacement and updating of the network operating
system, etc. When solving specific tasks, it is
necessary to determine which type of resource use is
more effective - internal or external. Outsourcing is
also associated with new specific risks, the
management of which is part of the operational
activities of IT services [13]. In the international
practice of banks, not only the experience and
knowledge of managers and other personnel are used
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to solve the problems of optimal organization of
information technologies, but they also use some kind
of IT management methodology developed on the side
or their own.

Such methodologies contain the definition of the
main goals and objectives of the information
technology management structure, the composition of
functions, technologies, and the organization of work
on their implementation. The advantages of well-
known methodologies include offering proven
approaches and solutions that comply with
international legal standards and technical standards,
achieving goals and results, etc. [14].

The bank's performance is assessed on the basis
of a number of key indicators reflecting how
successfully managers manage their own and
borrowed funds, what is the profitability of interest
and non-interest operations, the degree of profitability
of assets, capital, the share of expenses on the
management apparatus [14]. However, financial
indicators are reliable for assessing the work already
done and are not fully adequate when it comes to the
future development of the bank. The owners of the
bank mainly have a strategic view of its development.
They decide in which areas of business to identify
priorities and give them the status of strategic. Paying
attention to the long-term perspective, it is necessary
to provide resources for the bank's development
program.  This  prepares the ground for
implementation.

Experience shows that banks that have a clear
strategy and clear plans are more likely to succeed.
The process of translating the bank's strategy and
plans into action is inextricably linked with the
development of information technology. Therefore, it
is necessary to expand the system of indicators, to give
it a balance to reflect not only the past period, but also
the future, forming goals and stages of their
achievement.

Reducing the bank's strategic objective for
monitoring individual indicators, many of which need
to be monitored in the course of operational activities,
and represents the translation of the strategy into
action in the future. The degree of achievement of
individual goals is determined by feedback, which is
S0 necessary to adjust the bank's development for the
implementation of a long-term program. To access,
analyze and forecast the state of information
technology, it is necessary, as well as for the bank as
a whole, to have an objective system of indicators on
the main aspects of ABS activities.

Such indicators provide control, management
and achievement of the final results of IT activities. In
foreign practice, such indicators are called key
performance indicators. Examples include user
satisfaction with the work of IT services, the number
of supported users per ABS employee, the percentage
of ABS employees' workload, the growth of the ABS
budget compared to the growth of operations, the time

to resolve problems with users, the percentage of IT
projects that do not meet deadlines or budget, the
availability of critical resources (100% means that
certain resources are available 24 hours), etc. It is
important to determine which of the indicators should
be taken into account when evaluating the activities of
the IT bank.

One of the main aspects of the implementation
of the bank's development strategy is the organization
of information technologies in the direction of
complex automation of banking activities based on the
integration of the bank's management functions as a
whole. Therefore, the automated banking system of
the ABS of a credit institution should function as an
integrated complex, in which, in addition to traditional
solutions, modern tools, there is a system for
visualizing key indicators, including about the future
activities of the bank. The process of informatization
of banking activities will continue in the future. In the
banking sector, in the near future, trends will prevail
towards improving the quality and reliability of the
products and services offered, increasing the speed of
settlement operations, and organizing electronic
access of customers to banking products.

This is due to the desire of banks to achieve
competitive advantages in the financial markets. The
use of modern information technologies dramatically
affects and changes business processes in banks,
bringing them to a fundamentally different level.
Banking technologies are inextricably linked with
information technologies that provide comprehensive
business automation. The formation of the national
banking sector continues to this day. The future of
banking remains for information technology. The
Uzbek banking system should join the global one, and
the fight against Western competitors is unthinkable
without relying on modern high-level information
technologies. New electronic technologies help banks
to change customer relationships and find new means
to make a profit. Banking computer systems are
currently one of the fastest growing areas of applied
network software. The advantages of non-banks over
traditional ones are: free connection of new customers
without queues and bureaucracy; personalized
customer support works in a 24/7/365 time format; the
vast majority of banking operations are via an online
application, all processes work using blockchain
technology, and credit rates and deposits are often
offered with greater benefit for the client.

Digital banks focus on modern technologies and
the target audience, which is used to online banking
services. The main sources of income of such banks
are transaction fees, paid subscription to VIP or
premium services and commissions from third-party
services. Certain disadvantages of digital banks
include their narrow, in comparison with the broad
masses of citizens, target audience. For example, the
vast majority of pensioners and elderly people who are
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unfamiliar with modern technologies will not be able
to fully use the services of neobanks.

Moreover, digital banks are mostly "sharpened"
for monetary transactions taking place inside the
network and in the absence of their terminals (or a
small number of them), and sometimes even plastic
cards (for the sake of virtual cards and electronic
wallets). Also, factors slowing down the spread of
digital banks in Uzbekistan are an adapted regulatory
framework and insufficient technological capacities
(data centers, experienced IT specialists, Internet
coverage and speed, etc.). However, it must be said
that it is a matter of time, education and resources
when digital banks will be able to translate these
shortcomings in their favor.

It is known that money is the equivalent of the
cost of goods and services. Their forms are diverse:
from ordinary coins and banknotes to digital and
information sources of their issue. There are 157
currencies on the territory of 193 states today.
According to the information portal FinFocus, there
are $80.9 trillion in turnover, taking into account long-
term deposits, of which $5 trillion. - in coins and
banknotes, the rest - in electronic form. The most
popular among them are 5 national monetary units
(US dollar, British pound sterling, Japanese yen,
Swiss franc and Australian dollar) and 1 interstate -
euro. There are also gold and foreign exchange
reserves, no state can do without them. They are
estimated at $7.8 trillion. The IMF and the central
banks of the participating countries account for about
17% of all gold reserves. It is also worth mentioning
about crypto-currencies - virtual money. According to
the international magazine Global Finance, the total
value of crypto-currencies in the world is estimated at
$196.5 billion. The top three by capitalization for
2020 year include bitcoin ($156.5 billion), ethereum
($17.5 billion) and ripple ($9.8 billion). But this is
only a part of the entire money supply. Everything
else, and this is a much more significant share— is non-
cash money. Wondering how much electronic money
is in the accounts of various electronic wallets, no
study provides accurate data. According to various
experts, the global volume of electronic money and
securities can vary and reach $1,280 trillion, i.e. it can
be said with some confidence that almost all money in
the world today is non-cash. Thus, in developed
countries, the volume of cash is no more than 10%, i.e.
about 90% of all money in developed countries is
electronic. For example, in the Russian Federation, the
turnover of electronic money, according to the
National Association of E-Commerce Participants,
annually amounts to 1.7 trillion rubles, and electronic
wallets are used by more than 10 million Russians.
Today, Web Money and Yandex are the leaders in the
Russian electronic money market, Money, and the
total share of which is about 46%. According to the
estimates of the British specialized resource Learn
Bonds, the global digital payments market in 2020

amounted to a record $4.7 trillion, which is 15.3%
more than a year earlier.

Analysts predict that the market will continue to
grow in the coming years and will reach $6.7 trillion
by 2023 year. According to a “Statista” study on the
financial and technology industry, the global digital
payments market will grow by an average of 14% per
year in 2017-2023 years. In many ways, the market is
growing thanks to online trading. In the next three
years, digital payments in this segment will account
for 67% of the total number of digital payments.
However, mobile payments will show the most
significant growth: if in 2019 their volume worldwide
amounted to $745 billion, then in 2023 year it will
reach $2.1 trillion. At the moment, the world leader in
the volume of digital payments is China, which by
2023 will account for 49% of the total global volume
($3.1 trillion). In February 2020 year, the Law of the
Republic of Uzbekistan "On Payments and Payment
Systems™ came into force, regulating, among other
things, the use of electronic money and payment
systems.

In the Republic of Uzbekistan, electronic money
is the same Uzbek soums, only their circulation is
carried out in an electronic system. They can be used
to purchase goods and services from individual
entrepreneurs and legal entities - subjects of the
system. Special electronic wallets are formed for
them, to which electronic currency is accepted for the
goods sold or the service rendered in order to further
transfer the equivalent amount to the bank's settlement
accounts.

There are three such systems in Uzbekistan
today, they are created by Click, Pay me and Ozon
payment organizations. The first company was Avrio
Group, which registered the first Ozon electronic
money system. The issuer of the electronic money
system was the private joint-stock private bank
«Turkiston». In August 2020 year, Inspired (E-Card)
LLC and Click (Click) LLC registered their electronic
money systems. The issuers were Universal battery
and Agrobank battery, respectively. Currently, about
500 thousand wallets have been created in the Click
system, more than 140 thousand in Ozon, and more
than 100 thousand in Payme. It is important for
consumers in Uzbekistan to know that virtual wallets
in which electronic money is stored are mainly
intended for those who do not have a bank card, but at
the same time want to use electronic payments.
However, the capabilities of such wallets are limited
compared to classic plastic cards, and electronic
wallets are not yet able to completely replace cards.
You can use them not in all stores, gas stations,
pharmacies or other trade and service enterprises, but
only in those where contactless payment is accepted
(for example, using a QR code). Also, it is not yet
possible to withdraw cash from an ATM from an
electronic wallet. In general, electronic money is a
good alternative to conventional cards, the issuance of
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which takes several days and requires a visit to the
bank.

Perhaps, with the development of contactless
technologies, phones will completely replace plastic
cards. Which tool the consumer will use with an
electronic wallet, a mobile application of a bank or a
payment organization to which the card is attached
will depend on the amenities and bonuses (in the form
of cashback, special promotions and others) provided
by market players. Nevertheless, the expansion of
electronic circulation causes special attention to
cybersecurity issues. According to the results of a
survey of the international developer of antivirus
software ESET, conducted in 2019 among IT directors
of companies in Uzbekistan, it became known that
55% of companies in the country faced internal cyber
threats and 72% with external ones.

Thus, spam and malicious software have become
the most common cyber threats. Also, 18% of
respondents reported that their companies suffered
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Introduction

Within the framework of the theory of property
rights, the concept of "property" is usually interpreted
as a set of rights that are distributed in different shares
between  different  persons.  Studying  the
organizational and legal basis of property, it is
determined that it should be economically managed as
an asset (both tangible and intangible), and also that it
is an economic category that determines the indicator
of socio-economic efficiency as a factor of
production. In our republic, there are certain stages in
the creation of organizational and economic
mechanisms for regulating the intellectual property
market in the republic, and in each period the issues
of organizational, legal and economic protection of
the use of intellectual property wealth are being
improved.

As a result of the study, the author studied the
features of the management of intellectual property in
scientific, technical and industrial spheres in relation
to the bundle of property rights, developed the
subjective side of intellectual property relations, that
is, the scheme for the distribution of powers between
the participants in these relations.

The legal framework for intellectual property
(IPO) objects is not always the same. The system of
absolute rights sometimes does not cover the OIP, it

Doi: &os¥eS https://dx.doi.org/10.15863/TAS.2021.10.102.99

includes creative results, for example, trade secrets
(know-how). In the opinion of some scientists, a
special system of absolute rights is applied to know-
how. The expediency of approving the application of
the administrative scientific approach to managing
intellectual property in the regulation of intellectual
property on the basis of an "arbitrary™ approach in
protecting the corresponding rights and distribution of
powers between the subjects of copyright and patent
rights has been substantiated (Table 1).

A trade secret (know-how) is an unprotected
object. Information recognized as know-how is
usually a trade secret and is not disclosed to third
parties, in other words, the know-how has only a legal
monopoly. If the author wants, he can open it
"arbitrarily”. In this case, depending on the method of
transferring property rights, powers are distributed
among the subjects.

The personal non-property rights of the author to
an invention created in the course of fulfilling official
duties or a job assignment shall remain with the author
of the invention, and the exclusive rights to use the
work of a service belong to the employer, unless
otherwise provided by the agreement between the
author and the employer. It is administratively
established in the national legislation that, regardless
of the contract with the employer, the author assigns
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the right to use and receive remuneration in full after
ten years from the date of disclosure of the work, and
even earlier with the consent of the employer.

Although service inventions, utility models, and
industrial designs belong to the employer, the
“arbitrary” representation of the authorization for use
will help to improve the system of interaction in the
future of the enterprise / organization.

It is proposed to finance advanced innovations in
the intellectual property market through the
“collective contribution of people” to attract foreign
investment,  international  organizations  and
entrepreneurs in the commercialization of information
technology projects with a high sales flow.

The implementation of this scientific novelty in
practice leads to the development of healthy
competition, ensuring the formation of an intellectual
property market and the development of a startup
ecosystem, and, in turn, will create a Central Asian
startup hub. The role of digital infrastructure is

important in determining the growth of the national
economy and the country's influence on the global
world.

In the rapidly developing and modern world,
raising funds via the Internet is becoming an
alternative and promising scheme for financing
projects. In particular, the mechanism for placing and
financing projects in the field of information
technology through a crowdfunding platform has an
important place. This scheme provides young
entrepreneurs and start-ups with the opportunity to
attract investment and find sources of funding.

In recent years, the global crowdfunding market
has been actively developing. In 2018, the total
number of such platforms in the world reached 2948.
Most of them have 1231 platforms in the European
Union, 900 in the USA and 431 in Asia. In the CIS,
crowdfunding projects are relatively active in Russia,
Belarus and Kazakhstan.

Table 1. Administrative and arbitrary approach to the regulation of intellectual property objects*

Intellectual . Reg_l st_ratlo_n Security Duration of absolute
Property (IP) Protected object (admmls_tratlve document rights
and arbitrary)

Copyright Works of literature, Not required X Throughout life and for 50
science and art years after the date of death
Derivative and X of the author
composite works (Based on Law No. 709 of
Computer programs Mandatory Certificate August 20, 2021 Marked
Database 70 years)

Related rights Performance, Not required X Production, broadcast for
phonogram, 50 years after the date of
broadcast performance
Production database X 15 years after the date of

development
Publications X Within 25 years after
publication

Patent Law Inventions Mandatory Patent 20 years
Utility models 10 years (extension up to 3

years)
Industrial designs 15 years (extension up to
10 years)
The Right to Breeding | Plant varieties Mandatory Patent 30 years (35 years for
Achievements selected species)
Breeds of animals 30 years

IC Layout Rights X ITo >xenanuto Certificate 10 years

Trade secrets law X Not required X Until the mystery s

(know-how). revealed

Personalization rights | Company name Not required X Until the exclusion of legal

entities from the unified
state register
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Brand name and Mandatory Certificate 10 years with the right to
place of origin of renew each innovation for
goods 10 years
trade secret Not required Unlimited
*Developed by the author

The market for advanced technologies, including
artificial intelligence, blockchain, fifth generation
mobile communications (5G), robotics, drones,
genetic engineering, nanotechnology and solar
photovoltaic systems, is ushering in a new era of
digital economy and collaboration. 90% of these
technologies belong to intellectual property. As you
know, all over the world a new network in the field of
production and services is being formed and is
developing, which is called the "Information of an
intellectual product” network.

Among such terms as “smart car”, “smart
home”, “smart city”, the phrase “smart people” is also
often found in the achievements of science.
Consequently, the improvement of mechanisms for
supporting projects initiated by smart people and
organizations, the introduction of the results of
scientific and technical developments into production
is accelerated, and the creation and development of a
sustainable chain of systems for the release of
innovative products to the international market is
ensured.

To date, not enough attention is paid to the role
and importance of the use of intellectual property
(OIP) in commercial organizations of Uzbekistan, in
particular, its institutional foundations. In addition,
existing sources are trying to understand using various
approaches and methods, such as "intangible objects",
"intellectual property"”, "intellectual capital”. This
creates additional complexities both economically and

institutionally. On the basis of the study, a diagram of
the relationship between the concepts of “intellectual
property”, "intangible assets” and “intellectual
capital* has been developed. Comparison of
intellectual property and fixed assets allowed us to
determine the similarities and differences between IP
and fixed assets (PF). The use of IP in the above areas
allows you to increase the production capacity and
production efficiency of the enterprise. The correct
use of the IPO increases the income and profitability
of the enterprise, as a result of which its value
increases. In this chapter, the main criteria for the
similarities and differences between intellectual
property and fixed assets are developed.

There are a number of basic principles for
assessing intellectual property: the principle of
profitability, the principle of substitution (change), the
principle of expectation, the principle of conformity,
the principle of supply and demand, the principle of
competition, principles that depend on the
macroeconomic  situation or the economic
development of the region. Since the intellectual
property object is presented as a commodity, it must
have its own market value. At the same time, it is
required to effectively use the institutional structures
of the market for IP valuation services.

A methodology has been developed for the
advantages of approaches to the assessment of
intellectual property (IP) and intangible assets (1A)
(Table 2).

Table 2. Preferred Approaches to Valuing Intellectual Property and Intangible Assets*

Types of intangible assets and Selected approaches
intellectual property Firet Second Third
Patents and technologies Profitable Comparative (market) Costly
Trade marks Profitable Comparative (market) Costly
Objects of copyright Profitable Comparative (market) Costly
Skilled workforce Costly Profitable Comparative
(market)
Providing information program management Costly Comparative (market) Profitable
Software products Profitable Comparative (market) Costly
Distribution (distribution) networks Costly Profitable Comparative
(market)
Basic deposits Profitable Comparative (market) Profitable
Franchising rights Profitable Comparative (market) Profitable
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Corporate practices and procedures Costly Profitable Comparative
(market)
Copy rights Profitable Comparative (market) Profitable
*Developed by the author
An assessment of intellectual property is World Intellectual Property Organization (WIPO), as

necessary when an enterprise / organization is
liquidated, when conducting a merger and acquisition,
when submitting an official report to the court, when
assessing damage caused as a result of a violation of
property rights, when determining the right paid to
authors, and if it is necessary when issuing and
licensing rights intellectual property, and the
valuation of intangible assets - when making
contributions to the authorized capital of an enterprise
/ organization, making decisions on investing in an
intangible asset, acquiring and selling property rights,
valuing and acquiring a business, as well as for
International Financial Reporting Standards.

The Commonwealth of Independent States
(CIS), including Uzbekistan and a number of
developed, developing and undeveloped countries are
also members of the World Intellectual Property
Organization (WIPO). WIPO acts as an international
arbitration tribunal in the resolution of commercial
disputes related to the protection of intellectual
property.

Copyright and related rights, as well as
international patent conventions, are fundamental to
equal and fair relations between countries. Based on
the analysis, it was determined that the intellectual
property market of the Republic of Uzbekistan needs
to be managed in total in accordance with 14
international agreements that are members of the
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As you know, a common goal in developing a
strategy in the field of intellectual property is in itself
not enough; it is necessary to initially determine for
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