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Abstract

The paper considers the solutions to the scientific and practical task of improving the accuracy and reliability of natural
gas consumption by conducting a statistical analysis of the results of gas pressure measurements in the pipeline, obtained
from three pressure sensors during 12 hours. The importance of this task is underlined by the fact that the confidence in-
terval for RMS errors is usually very wide. Testing of the hypothesis of the instability absence in the process of measuring
gas pressure is carried out using a single factor dispersion analysis (the equation of the median values), a linear regression
analysis (no influence of time on the value of the indicator for each voter) and a covariance analysis (no difference in
the functional influence of the time on the number of an indicator). Three series of the measurement results of X control
indicator (gas pressure in the pipeline) have been used. The analysis has confirmed the hypothesis that there are no dis-
ruptions to the stability of the gas pressure measurement process, which makes the pressure sensors metrologically reliable.
It has been proved that the scientific and applied problems of increasing the reliability of objects control and diagnostics
with stochastic parameters and improving their metrological reliability are relevant and important for the development of

the theory and practice of non-destructive control and functional diagnostics of objects.
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Introduction

Improving the efficiency of natural gas use is
its accurate and reliable accounting, which is also
necessary when making calculations between suppliers
and consumers. Given the fact that the task of
metrological control of gas metering complexes is quite
relevant, there is a correct and accurate accounting of
gas consumption supplied to the general gas pipeline.
The automated computing complex collects data using
the measuring equipment that the Gas Treatment
Facility (GTF) is equipped with.

The dispersion analysis is based on a number of
assumptions about a random value and the parameters
that form the error of the experiment [1-3]: the
mathematical expectation of each residual random
variable is zero, i.e. there is no systematic component;
the residual random variables are relative independent
(this requirement means that the sum dispersion of
all residual random variables is equal to the sum of
the dispersions of these variables) all residual random
variables have the same mean variation (this is an
assumption about the dispersion homogeneity) each
residual random variable is distributed according to a
normal law (this assumption is usually not fulfilled,
but even significant variations do not have a noticeable
effect on the analysis procedure). In contrast to
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dispersion and regression analysis, covariance analysis
aims to investigate the nature of the relationship
between a dependent response value and a set of
quantitative and qualitative independent predictor
variables and to construct a regression model, i.e., it is
a kind of regression and variance analysis synthesis [2].
Only the combined use of the three types of analysis
makes it possible to draw an objective conclusion about
the metrological reliability of measuring equipment (in
our case these are gas pressure sensors).

Analysis of recent research and publications

The analysis methods for the stability of
technological processes can be divided into two
groups: methods of statistical evaluation of control
indicators — wused to test random deviations of
indicators, their compliance with acceptable values;
methods of parametric testing of random deviations,
to check the dispersion stability of measured values
over time. The practical tasks of these methods are
the following: the calculation of control and warning
limits; the evaluation of the minimum number of
measurements, which makes it possible to draw
the conclusions about the accuracy disruptions in
technological processes [1]. The stability testing of
the parameters is reduced to the stability testing of
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average values of control indicators [2]. Mathematical
models of testing are based on the parametric models
of dispersion, regression and covariance analyses
(multidimensional statistical analysis) [3]. It is worth
noting the usage of the regression analysis in the
planning of scientific experiments in the tasks of many
parametric identification of dynamic objects in medical
practice [4] and the evaluation task of measurement
accuracy for a linear frequency-modulated continuous
radiolocation monitoring of the radar shift [5]. The
improvement of metrological reliability of measuring
instruments is considered in the publication [6]. The
author has justified the criteria of the signal differences
and ratios for calculating dynamic error indicators for
stationary and non-stationary processes. In the paper
[7] the approaches to ensuring high metrological
stability of measurements by increasing the metrological
integrity of the production measuring systems are
suggested. The problems of metrological reliability of
gas equipment are directly discussed in [8§—9].

The main text

The aim of the study is to test the hypothesis
that there are no disruptions to the stability of
the measurement process by using three series of
measurement results of the X control indicator (gas
pressure in the pipeline) obtained from three pressure
sensors during 12 hours (i = 1, 2, ... 12 hours) with the
help of the following: a single-factor dispersion analysis
(the equality of the average values); a linear regression
analysis (no effect of time on the value of the indicator
for each card); a covariance analysis (no differences
in the functional impact of time on the X control
indicator). The confirmation of hypotheses will help to
conclude about the metrological reliability of measuring
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instruments, particularly the pressure sensors. The main
task of metrological control at Gas Treatment Facility
(GTF) is to correctly and accurately record the flow
of gas supplied to the general gas pipeline. The main
measuring instruments for calculating gas consumption
at the Gas Treatment Facility are the following: an
angular method of pressure difference selection by
means of a narrower; a differential pressure sensor;
a temperature sensor and an autonomous computing
complex forming a measuring section (Fig. 1).

An autonomous computing complex collects
data using measuring instruments. Data on the gas
composition obtained in the chemical and analytical
laboratory is entered into the compotator remotely
by the dispatcher. The method of dispersion analysis
consists in checking by F criterion of A, null hypothesis
about the equality of factor and residual dispersion [3].

We choose that X is a control indicator, in
the course of value measuring of which obtained
samples Ii Let X is the average_value of all the
results of the observation N, and X, is the average
value of j-th sample. We propose the hypothesis:
H:. H, :X,=X,=...=X,=X (the process has no
disruptions), then the following is true:

X/i=y+'Yj+e_/n (1)

where v, —a deviation caused by a factor; e,—a random
deviation in the j-th group, for the i-th observation.

The model (1) is divided into two options:
a) o parametric; b) o, P random. The model (1) is
a qualitative one-factor model for dispersion analysis.
If there is a systematic shift in the mean value of the
monitored indicator, a quantitative model of dispersion
analysis is used to detect this shift

FL- Flow restrictor

RT - Resistance thermometer

PT- Pressure transmitter

T- Thermal resistance transmitter
SC- Setting chamber

DPT- Differential pressure transducer
M- Manifold with valves

C- Calibration

/]
)

Fig. 1. Measuring section
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x,=b +bt +e,. 2)

If in the model (2) coefficients b, b, are random

values, the measurement result of indicator x is

x; =(by +Ab))+(by +Ab;) 1, +e,. 3)

The model (3) identifies disruptions in accuracy

and stability. The results of the dispersion analysis are
summarized in Table 1.

F=

5

o;||_ca|

2
where F is a random value with F-distribution.

The data obtained from the pressure sensors are
shown in Table 2. We give the desired reliability of the
conclusion — we set the level of significance a=0.05
(P=0.95). The mean value on the results of three
samples: X =3531.5 Pa.

We determine the total, factor and residual sum
of deviation squares from the average. The total sum
of the squares of deviation of the observed values from
the total average:

P4 _
S =22 (X, ~X),
Jj=1 i=1
S, = 161.25 kg/m’.
The factor sum of the group average deviations
from the total average characterizing the variation
between groups

P p— p—
S, =q) (X, —X),
Jj=1

S, = 20.42 kg/m’.

The residual sum of the deviation squares of the
observed values of a group from its group average
characterizing the variation within groups.

Se =2 (X =X, )V + 2 (X, =X, )+t D (X, - X)),
i=1 i=1 i=1
S, = 140.83 kg/m’.
By dividing the squares sums by the corresponding
number of degrees of freedom, we obtain total, factor

and residual dispersions:

S S S
Sg=—9%¢—, Si=—1 § =—2~—
k-N-1 k-1 k-(N-1)
gioSe g S gl Se
12:3-1 12-1 12-3-1)

Se = 4.607kg/m?; S7 = 1.856kg/m’; S» =5.868kg/m’.
If the H, hypothesis [1, 2] is true, then all these
dispersions are unbiased evaluations of the general
dispersion. We can show that the null hypothesis test
is reduced to a comparison of the factor and residual
dispersion by the Fisher — Snedecor criterion [2].

1. Let us suppose that hypothesis H, is correct.
Then the factor and residual dispersion are unbiased
evaluations of the unknown general dispersion and
therefore differ only slightly. Therefore, the result of the
Fisher — Snedecor criterion (F) will prove that the null

Table 1
The Dispersion Analysis Results
The impact | The number of degrees of The squares sum of deviations The average dev1'at10n square
source freedom (dispersion)
K .y —_—
Yi W =k-1 5= nj(Xj—X) SIZWI
Jj=1
K _ _ S2
e W,=N-k S, =YY (x,-X,) .=
j=1 =l 2
K _ _ S
(yl.+eﬂ) W=N-1 S:Z (Xﬁ—X) S:W:D’(
j=1 =l
Table 2
The Output data
i h 1| 2| 3 | 4|5 |6 |7 8 | 9 | 10 | 11 | 12 X,
E Fy 6534 | 6534 | 6533 | 6531 | 6531 | 6529 | 6533 | 6530 | 6530 | 6533 | 6530 | 6531 | 6531.583
g Sample
Té =
7 F, 6534 | 6535 | 6533 | 6529 | 6530 | 6530 | 6533 | 6530 | 6530 | 6533 | 6530 | 6531 | 6531.5
Y Sample
B
8 ]
2 F 6535 | 6535 | 6533 | 6529 | 6529 | 6528 | 6533 | 6532 | 6531 | 6533 | 6530 | 6529 | 6531.417
= Sample
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Fig. 2. Sampling of the n-pair observations

hypothesis is accepted. Thus, if the hypothesis about
the equality of mathematical expectations of general
sets is correct, the hypothesis about the equality of
factor and residual dispersions is also correct (3).

2. If the null hypothesis is incorrect, then as
the variance between the mathematical expectations
increase;s, the factor variance increases and the ratio

S, s
F =—Z increases together with it. Therefore, as
S

R

a result, F, will be larger than F,. and the hypothesis
of equality of dispersion will be rejected. Thus, if the
hypothesis of equality of mathematical expectations of
general sets is false, the hypothesis of equality of factor
and residual dispersion is also false [3]: F, = 0.316,
F,= 3.32. Since F.>F,, the hypothesis of equality of
mathematical expectations of general sets is confirmed,
and consequently, the hypothesis of equality of factor
and residual dispersion is also confirmed. Suppose that
X is a control indicator for which a sample of n-pair
observations {X, 7} is obtained (Fig. 2) [2].

X=X, 1), (X, 1,),c(X,, 1),

where X is the measured value of the indicator; 7, is
the time moment of the observation.

The obtained time row can be approximated by a
linear function X, =a+ b-t, — a linear regression model.
For a stable technical process, the angular coefficient
b=0, thus for an unstable technical process, — b#0.
The initial conditions: the law of the distribution of
the X, values relative to the f(, line is normal. The
measurement result x, = X ;te (the residual e, is
arandom component of the regression model) [2].

X =X +e “4)
X, =a+b-t +e,

where X' is the full observation model of the X indicator.

To calculate the coefficients a, b we use the
method of the least squares method (LSM). We find
the sum of squares of deviation of X values from the
)A(i regression.

L :Z”:[Xz _(‘“‘b'f,v)]z :Zn:(X, —61—b~ti)2 = min.

i=1

a—L=2ZH:(Xi —a-b-1)-(-1)=0 Zn:X‘. —n-a—bzn:t,. =0

Oa i=1 i=1 i=1 (5)
Zi:zzn:()(‘. —a-b-1)-(-)=0 Zn:X‘. t, —aitl —bitf =0

a i=1 i=1 i=1 i=1

where (6) is a system of normal equations [2].
a:lZXi—b(thijzf—bT, (6)
noio noio

1< 1 & 1 &

D> Xt - =) X || =)t

Vl; ] (Vl; ‘j (n;')_COV(X,t) (7)
lZXIZ _lztf Dx
n o n .

where cov is the second order bonding moment [2]

= 1 _ 1
X=-%x, 7=-%.
n; ! ! n;’:

The standard residual deviation is determined by

the formulas:
6. = |—— > (x-%). (8)
n—17]
o, = /Li(p?)z. )
n—173

The pair correlation coefficient:

b=

(Xt
g = SV AD (10)
DXDI
where D _=.c., D,=.c, covi(X?) isthe covariance
between X and t.

2

F=

(n-2). (11)

1-R?
Now from the Table of F-distributions we choose
F., equalto F.=F,, . If F<F_, then the hypothesis
of the process stability is confirmed [2].

Using the data from the Table 2, let us consider
F, sample. The standard residual deviations are
determined according to formulas (8) and (9). After
the calculations we have obtained the following results:
o =1.72982, c,=3.60555.

The direct regression is described by the following
equation: X =a+b7. The values of a and b are
determined by formulas (6) and (7), respectively.
After the calculations, the following results have been
obtained: a=-2.31266, b=6546.616.

In order to test the hypothesis that there are no
disturbances in the stability of the technological control
using a regression analysis model, it is necessary to
calculate R? pair correlation coefficient. We calculate it
by the formula (10). The following results are obtained:
D =2.992277889, D=13, R*=-0.07819272.

In order to disprove or confirm the hypothesis of a
disturbance in the stability of the technological process
using a regression analysis model, it is necessary to
calculate Fp coefficient according to the formula (11):

F =-0.84825458.
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Table 3
The result of the covariance analysis
The impact source The sum of deviation squares The number of The average square
on X; degrees of freedom
2 5,="0-5
B, S, =, +B;=429.0719 vy =1 0T TR0
(4B) —ok—2=4 5, = 248 3555
S =85—-8,—8,=-1003.31 Vip =k =2= Ty
The random S 2 7 _ S
= —A. —B.-t.) = —N—-2k= S, =—%=1109.
residual jz:; o (xlﬂ J J ,,) 715.2355 Ve=N-2k=6 R v, 119.2
k1
Total S=Z (xﬁ—f)zz 141 v=N-1=11 _
j=1 i=1

It is necessary to compare Fp estimated coefficient
with F, that is chosen from the Table of 5% of the
F-distribution points [2]:

F=F

c 1, (n-2),a

Fl,lO,OAOS‘

F, is equal to 2.97. Hence F,,<Fc then the
hypothesis of the stability of the process is confirmed,
the F, sample is accepted. Using the above formulas,
a similar calculation is performed for the F, and F,
samples. The standard residual deviations for the F,
sample are following: 6 =1.9884, 6,=3.6056.

The coefficients needed for the construction of the
direct regression we determine from the formulas (6)
and (7) accordingly: a=-0.2447, b=6533.0909. The R’
coefficient of the pair correlation we determine from
the formula (10): R*=-0.05674648. The Fp coefficient
from the formula (11): Fp=—0.60160372. F, is equal
to 2.97 [2]. Hence Fp< F, then the hypothesis of the
stability of the process is confirmed, the F, sample
is accepted. The standard residual deviations for
the F, sample are following: 6 =2.4571, ¢,=3.6056.
The coefficients needed for the construction of the
direct a and b regressions are following: a=-0.3042,
b=6533.3939.

The coefficient of the pair correlation R> we
determine from the formula (10): R*=-0.04618531.
The F coefficient from the formula (11):

= -0. 48421682 F_ is equal to 2.97 [2]. Since F<F,
then the hypothes1s of the stability of the process is
confirmed, the F, sample is accepted. The covariance
patterns of instability are based on the dispersion
analysis of the linear dispersion coefficients [2]:

X, =4 +B 1,i=Ln

X, :Aj. +Bj ~ti,z=l,nj;

The total regression is of the form:

X =A+B-1,i=1, (12)
We can analyze at least three regressions. The
results of the covariance analysis are summarized in
Table 3.
Hypothesis tests [2]:

S
1. F,==-=3.59, from the Table of 5% of the
F- distribution points [2] we choose F,, equal to
F= FI(NZk)a— 16.0.05 =4.49. Hence F<F then this

mdlcates that the process is stable.
S
2. F=2%
F

—0.296. In that case, we choose F,,

equal to D), (V-2 We choose F, from the Table of
5% of the F-distribution points [2]: F.= F, =428

[2]. Hence F <F,, then this indicates the absence of
noise.

Conclusions

We have carried out the test of the hypothesis that
there are no disturbances in the stability of the gas
pressure measurement process at the Gas Treatment
Facility (GTF) using a single factor dispersion analysis
(equality of mean values), a linear regression analysis
(no influence of time on the value of the indicator for
each sample), a covariance analysis (no difference in
the functional influence of the time on the number
of X indicator) in the paper. Three series of the
measurement results of the X control indicator (gas
pressure in the pipeline) obtained from three pressure
sensors for 12 hours (i=1,2,...12 hours) have been
used. The analysis has confirmed the hypothesis
that there are no disruptions to the stability of the
gas pressure measurement process, which makes the
pressure sensors metrologically reliable. This conclusion
is based on the fact that during measurements at Gas
Treatment Facility, assuming that deviations follow
a normal distribution law, the confidence interval
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Ao =125, =17 kg/m? (P=0.95) is used. As a result, to  frequently (at least every half an hour) to determine

A
confirm that the maximum allowable flow instability is  accurately the distribution law of the measurement
not exceeded, the measurements should be taken more  results and the limits of the confidence interval.

BUKOpUCTAHHA METOIB CTATUCTHUYHOIO AHAJI3Y
I KOHTPOJIO CTA0iIbHOCTI pOOOTH YCTAHOBKHU
KOMILJIEKCHOI ITIATOTOBKU ra3y

|.B. MNpuropeHko, O.€. TeeputHukoBa, C.M. puropeHko, HO.€. [lemigoa

HauioHanbHuli mexHiYHUl yHisepcumem “Xapkigcbkuli nofimexHivyHul iHemumym?”, eyn. Kuprnudoea, 2, 61002, Xapkie, YkpaiHa
tveekhpi@ukr.net

AHoTanisa

PosrisiHyTo BUpillleHHSI HAyKOBO-ITPaKTUYHOI 3a/iaui IMiJABUILIEHHS TOYHOCTI Ta JOCTOBIPHOCTI 00JIiKY MPUPOIHOIO ra3y
LIJISIXOM TIPOBEICHHS CTATMCTMYHOTO aHai3y pe3y/bTaTiB BUMiploBaHb THUCKY Ta3y y TpPYyOOIIpOBOIi, OTPUMAHUX i3 TPHOX
JaBayiB TMCKY BNpoaoBxX 12 romuH. [TpaBuabHUi i TOUHMI OOJIIK BUTpPAT razy € akTyaJbHUM 3aBIaHHSIM METPOJIOTiYHOIO
KOHTPOJII0. BaXMBiCTh 1IbOTO 3aBIaHHS ITIKPECTIOETbCS THUM, IMO AOBIpYMIA iHTEpBal IJIsI CepeAHbOKBAAPATUIHMX I10-
MWIOK BUSIBJISIETbCS 3a3BUYail BeJbMHU IIMPOKMM. [lepeBipka rimoTe3u Mpo BiICYTHICTh MOPYHIEHHS CTabOiIbHOCTI MpO-
11ecy BUMIpIOBaHHSI TUCKY ra3zy IPOBOIUTHCS 3a JOIMOMOTOK OMHO(MAKTOPHOrO AMCIIEPCIHHOrO aHamizy (piBHOCTI cepemHix
3Ha4YeHb), JIIHIHHOrO perpeciiHoro aHaiidy (BiICYTHICTh BIUIMBY 4Yacy Ha BEJIMYMHY MOKA3HUKA 3a KOXHOI BUOIpPKOIO),
KoBapialiiiHoro aHami3y (BiICYTHICTb PO3XOIXeHb y (DYHKIIIOHAJTBbHOMY BIUIMBI Yacy Ha BeJWYMHY ToKasHMKa). CrinbHe
BUKOPUCTAHHSI TPbOX BUIIB aHaJi3y /la€ 3MOTy 3pOOUTU BUCHOBOK PO METPOJIOTIYHY HAMilHICTh 3aCO0iB BUMipIOBaJIbHOI
TexHiK1. BukopucraHo Tpu cepii pe3ynbTaTiB BUMipiOBaHb MOKa3HMKAa KOHTpoJto X (TMCK raszy y TpyOomnpoBomi). AHaii3
MiATBEPAMB TiMOTE3y MPO BIACYTHICTh MOPYILIEHb CTaOLIbHOCTI MPOLIECY BUMIPIOBAaHHS TUCKY Ta3dy, 110 Ja€ 3MOTY BU3HATU
JlaBayi TUCKY METPOJIOTiYHO HadiitHumu. JloBeneHo, 110 HayKoBa i MpUKIaaHa MpoOaeMu MiABUILEHHS BipOTiTHOCTI KOHT-
poJTIO i1 MiarHOCTMKM 00’€KTIB 3i CTOXaCTUYHMMU TTapaMeTpaMu, MiIBUIIEHHS iX METPOJIOTIYHOI HaMiMHOCTI € aKTyalbHUMH
i MaloTh BaxKJMBe 3HAYEHHS JUIsSI PO3BUTKY Teopil i MPpaKTUKU HEPYHHIBHOTO KOHTPOJIIO, a TaKOX (PYHKIIOHAJIbHOI dia-
THOCTHKH 00’€KTiB. PekoMeHIoBaHO, 1110 MU TiATBEPIKEHHST HEMEepPEeBUIICHHS MaKCUMAaJIbHO JOMYCTUMOI HECTaOiIbHOCTI
MOTOKY BUMipIOBaHHS MOTPiOHO MPOBOAMTM YacTille (K MiHIMyM KOXHi IiB TOIMHM), 11100 MaTU 3MOTY TOYHO BU3HAUYUTU
3aKOH PO3MOJiIY Pe3yJibTaTiB BUMIPIOBaHb Ta TpaHMIIi JOBIpUYOro iHTEpBAIy.

KimouoBi ciioBa: razoBe ycTaTKyBaHHsSI; METPOJIOTiYHA HAiliHICTh; CTATUCTUYHE OLIIHIOBAHHS.

Hcnoab30BaHNe METOAOB CTATHUCTHYECKOrO0 aHAJIM3A
A1 KOHTPOJS CTAOMJIBHOCTH PadOThl YCTAHOBKH
KOMILUIEKCHO# MOJArOTOBKH rasa

N.B.TpuropeHko, E.E. TeeputHukosa, C.H. 'puropenko, HO.E. NemunaoBa

HauuoHarnbHbIl mexHudeckul yHusepcumem “Xapbkosckuli nonumexHudeckul uHemumym’”, yn. Kupnudesa, 2,
61002, Xapbkos, YkpauHa
tveekhpi@ukr.net

AnHHOTAINSA
PaccMmoTpeHbl penieHuss HaydHO-IPaKTUYECKOM 3agayy MOBBIIIEHUS TOYHOCTU U JIOCTOBEPHOCTH ydeTa MpPUPOIHOIO
rasa IyTeM IIPOBEICHUSI CTATUCTUYECKOrO aHajin3a pe3yJIbTaTOB M3MEpPEHHUI NaBJICHUS Ta3a B TPyOONpPOBOAE, MOJyYCH-
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HBIX M3 TpeX AAaTYMKOB OaBieHMs B TeueHue 12 uacos. [lpoBepka rumore3bl 00 OTCYTCTBMHM HApYIIEHHWSI CTAOMJIbHOCTH
rpollecca M3MEPeHUsT NaBJeHUs ra3a MPOU3BOIUTCS C ITOMOIIbIO OTHO(MAKTOPHOTO JMCIIEPCMOHHOTO aHaiu3a (paBeH-
CTBA CPEIHUX 3HAYEHUI), TMHEHHOIO PErpecCMOHHOrO aHajau3a (OTCYTCTBUE BIMSIHMS BPEMEHU Ha BEJIMYMHY IOKA3aTelIst
MO KaXIoW BBIOOpPKE), KOBApUAIMOHHOTO aHajiu3a (OTCYTCTBUE pa3iMuuii B (DYHKLIMOHAJIBLHOM BO3IECICTBUM BPEMEHU
Ha BEJIMUMHY TOKasaress). VIcroab30BaHBI TpU CEpUU pe3yJIbTaTOB M3MEPEHUI MokaszaTelss KOHTposs X (maBjieHue rasa
B TpyOOIpoBOE). AHAIN3 TTOATBEPANII TUIIOTE3Y 00 OTCYTCTBUM HapyIICHW CTAOMJIBHOCTH TIpOllecca M3MEPEHMS TaBJICHMS
rasa, 4To MO3BOJISIET MPU3HATh JATYMKU HaBJICHMS METPOJOIMYECKM HaaeXHbIMHU. JloKazaHO, YTO MPOOJeMbl MOBBILICHMUS
JIOCTOBEPHOCTH KOHTPOJIST M TUATHOCTUKHU OOBEKTOB CO CTOXaCTUYCCKUMU TTapaMeTpaMu, TTOBBIIICHUS UX METPOJOTHUYECKOI
HaJeXXHOCTU aKTyaJbHbl M HMMEIOT BaXHOE 3HAYeHUe I Pa3BUTHsI TEOPUU M IMPAKTMKKM Hepa3pyllalollero KOHTPOJI,
a Takke (YHKIMOHAJIBHOW IMAarHOCTUKU OOBEKTOB.

KioueBble ciioBa: razoBoe O60py,[[OBaHI/Ie; METPOJIOTUYCCKAA HAOC)KHOCTDH, CTATUCTUYCCKOEC OLICHUBAHUC.
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