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Abstract

In analytical groups, quantitative features are mainly used. They are also applied when
constructing distribution rows. When grouping, on gquantitative characteristics, questions arise
about the number of groups and value - the width of the interval. These indicators are
interconnected, the more groups are cut, the less the interval, and vice versa.

Keywords: water in the reservoir, full elections, incomplete elections, conditions of regularity
Kramer-RAO, Fisher's information.

OIIPEJAEJIEHUE 3AKOHA PACIIPEJAEJIEHUSA CPEJHEMECAYHBIX
PACXO/JOB B PEKE 3APA®IIAH U CYPXAHJIAPBHU
XaHuMKynos b. P.

JoueHT kadeapbl METOJUKY NMPENOAABAHUSA MAaTEMaTUKH U TeOMETpUH YHPUUKCKOTO
roCyJapCTBEHHOI'0 NEAAroru4ecKoro YyHUuBEpCUTETa

AHHOTALIUA
B ananutuueckux rpynnupoBKax B OCHOBHOM MPUMEHSIOTCS KOJTMYECTBEHHBIC Mpu3HaKu. OHU
MPUMEHATCS TakKKe NpU MOCTPOEHUHM PSAoB pacnpenenenus. llpu rpynnupoBke 10
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KOJIMYECTBEHHBIM IPU3HAKaM BO3HUKAIO BOIPOCHI O YUCJE TPYII W BEJINYMHE — LIMPUHE
MHTepBaia. JTU MoKa3aTean MeXIy co0o0il CBsi3aHbl, 4eM OoJibllie OyIeT Hape3aHOo IpyMil, TeM
MeHblIle Oy1eT MHTepBaj, U HA000POT.

KiroueBble cjioBa: BObl B BOJOXPAHHMIIHUIIE, TTOJHBIE BEIOOPHI, HETIOJIHBIE BBIOOPHI, YCIOBUS
perymnsipaoctu Kpamepa-Pao, undopmarus dumepa.

Introduction

In analytical groupings, quantitative features are mainly used. They are also used when
constructing distribution series. When grouping by quantitative features, questions arise about
the number of groups and the size - the width of the interval. These indicators are interconnected,
the more groups are cut, the smaller the interval will be, and vice versa.

When solving the problem, it is necessary to take into account the range of variation, the variation
series, which is the difference between the maximum and minimum values of the feature.
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N )//H/ The relationship between the number of groups n and the number of units in a population N is
Mz

= expressed in the formula of the American scientist Sturgess n = 1 + 3.322 LgN . This dependence
©, . canserve as aguide when determining the number of groups in the event that the distribution of
) \\\\ . : . L .
s units of the population by a given characteristic approaches a normal distribution.
The interval size in this case is determined by dividing the range of variation by the number of
groups:
_ Qmax - Qmin

0714 3,222LgN
Note where — h ¢ is the interval width
Qmax — water flow of the Tupalang River for the period 1928 — 1962 ' m3 / sec
Qmin — min water flow m3/sec
According to our grouping: 1- interval, % of hit — 41.6, i.e. 180 cases; 2- interval, 23.6% — 102
cases; 3- interval, 13% - 56 cases; 4- interval, 10.6% - 46 cases; 5- interval, 7.3% - 32 cases; 6-
interval, 1.3% - 6 cases; 7- interval, 0.2% - 1 case.
The Zarafshan River near the Dupula Bridge hydropostTwelve groups were formed along the
Zarafshan River. 1 — interval, % - 50.57; 2 — interval, 17.11; 3 — interval, 7.5%; 4 — interval,
2.5%:; 5 —interval, 3.26; 6 — interval, 5.76%; 7 — interval, 5.38%; 8 — interval 4.23%; 9 — interval,
1.53%; 10 — interval, 1.34%; 11 — interval, 0.57%; 12 — interval, 0.19%.
The above example shows that the water consumption of the Zarafshan and Surkhandarya rivers
obeys an exponential law.
Exponential distribution. One of the distributions most frequently encountered in reliability
theory is the one-parameter exponential distribution, defined by the probability density function:

1 X
0,x<0

Fx) = {%,foxe‘x/e dx=1—e6x2>0
0,x<0

@) webofjournals.com/index.php/4
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®© _—x/6 — X0 >
R(t):{ft e dx =e %% x>0,
1,t <0,
1e7t/0 1
h) =57 =%
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\ W %,f) Properties
\ f Properties of the Exponential Distribution
7
77 \\ Characteristic function M,(t)=(1-0i)"1t<1/6
Average u=2~0
© Dispersion 0% =062
E The third central moment Us = 263
S The fourth central moment Uy = 96*
@) Asymmetry coefficient n=1
) Coefficient of kurtosis a; =2
-S Characteristic function a, =9
| -
&
n se %t >0,
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E Figure 1. Functions f (t), R (t) and h (t) for the exponential distribution
O
Q Notes
— 1The exponential distribution is a special case of both the gamma distribution and the Weibull
"'6 distribution .
o 2This distribution is characterized by a constant water flow rate 1/6, which also serves as a
e} parameter of the distribution. A constant water flow rate means that the probability of water flow
; does not depend on how long it has been flowing before the moment in time under consideration.
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Table 1. - Histogram of the Surkhandarya river basin at the Shurchi village hydropost 1931-

1962.

No. range , m3 /sec Number of months falling % hit Sum
1 11.7-28.9 28.9 89
2 29-97.72 47.7 147
3 97.73-132.13 6.1 19
4 132.14-166.54 4.8 15
5 166.55-200.95 4.8 15
6 200.96-235.36 3.57 11
7 235.37-269.77 2.27 7
8 269.78-304.18 13 4
9 304.19-338.59 13 1

111.46 308

Determination of the step interval at the Shurchi hydropost
_ Qmax - Qmin _ 221 — 5:71
73303 +inN ~ 3.303 + in372
h 1= Q min + h o= 571 +18.27 =24.16

ho=h1+h0=24.16 + 36.54=60.70
hs3=h1+h¢=60.70 + 36.54=97.72
hs=h1+ho=97.24 + 36.54=133.78
hs=h1+h¢=133.78 + 36.54=170.32
he=h1+h=170.32 + 36.54=206.86
h7=h1+ho=206.86 +36.54=243.4

= 36.54

Table 2 - Histogram of the Surkhandarya river basin , Tupalang river right in Tupalangsky

reservoir .
No. Interval Number of months falling % hit sum
consumption within the interval ( pcs)
m3’sec

1 5.71-24.16 41.6 180
2 24.17-60.70 23.6 102
3 60.71-97.24 13 56
4 97.25-133.78 10.1 46
5 133.79-170.32 7.3 32
6 170.33-206.86 1.3 6
7 206.87-243.4 0.2 1

97.6% 433

Determination of the width of the interval of the river. Surkhandarya village Zhdanova
_ Qumax = Qmin _ 329-117 3173

73303+ inN  3.303+in372 9.22
h1=Qmin+ho=11.7 +34.41=28.9

ho=h1+h=28.9 + 34.41=63.31
hs=h1+h¢=63.31 + 34.41=97.72
hs=h1+h=97.72 + 34.41=132.13
hs=h1+h=132.13 + 34.41=166.54
54| Page
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g f' he=h1+h 0=166.54 + 34.41=200.95

" h7=hy+ho=200.95 +34.41=235.36
hs=h1+h0=235.36 + 34.41=269.77
he=h1+h0=269.77 + 34.41=304.18
h10=h 1+ h0=304.18+34.41=338.59
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