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Keywords: Usually, one wants to have a simple picture of the trustworthiness of the main elections result.
Belarus elections 2020 However, in some situations only partial information about the elections is available. Here we
statistics suggest some criterion of comparing of the available information with the official results. One
precinct level data analysis of the criterions consists in comparison of the mean value over available sample with the official

mean value. A Monte Carlo simulation is performed to calculate a probability of the difference
between the average value in some random sample and the average over the total set. Another
method is an analysis of the nature of the peculiarities in the probability distribution functions
consisting in comparison of the probability distribution functions for the percentage and the
number of voters for Mr. Lukashenko in each polling station. The last criterion is rather esthetic
than exposing. It could be applied to arbitrary elections systems such as United Kingdom or
United States if one wants to extract the main result in a few pictures.

1. Introduction

In any election process, as a rule, complaints to the election procedure arise from the losing party. The election of
the president in Belarus is not an exception and has led to a serious split in society due to different opinions on this
issue.

Belarus has direct one level presidential election system. At the same time, some peculiarities exist. One of such
features is that the election result over every polling station must be posted up on the wall of the station after the
elections in Belarus. So, in principle, everybody could catch this result. However, duration of the result exposition is
not specified by the Belarus law. That duration could be even a few minutes. This explains why not all the precinct
level data were available after the Belarus elections. Consequently, one falls into the situation were an analysis of the
incomplete information is needed. Although the unofficial data exist accumulated by Golos organization and analyzed
by Gongalsky (2020) in addition to sociological polls (Zahorski, 2020; Charter97, 2020), here we use only official
data: from the one hand, officially posted on the wall of polling stations precinct protocols (ZUBR, 2020), and, from
the other hand, officially declared result of the elections for every region of Belarus and city of Minsk.

2. Results for Belarus as a whole.

Statistical analysis is an additional tool for analyzing the reliability of elections, although it cannot provide a com-
pletely definite answer about fairness of the election result, because statistical methods operate only with the prob-
abilities of various statements. Currently, 1527 of the 5767 protocols of precinct election commissions (PECs) are
available in the open access (ZUBR, 2020). It seems interesting, how reliable the election result declared as the vic-
tory of Mr. Lukashenko with a result about 80% is. Below we will focus an attention on two arrays of numbers: the
number N; of voters at some polling station and the number of voters for Mr. Lukashenko M; at the same polling
station Cherkas (2020). These numbers could be considered as the random variables giving possibility to calculate the
following average values

1527 1527
N = M= ey

YN, — Y M,
1527 4 1527 4

where the first value is the average number of voters in some polling station and the second value is the average number
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Figure 1: The probability density function p(4) of the percentage of the voters for Mr. Lukashenko. The probability density
function f(v) of the number of the voters for Mr. Lukashenko normalized by the mean number of voters according to (4).
A random polling station is implied.

of voters for Mr. Lukashenko. The percentage of those who voted for Mr. Lukashenko is defined as

1527 1527
A=M/N=Y M,/ N,~063, )
i i

i.e. it turns out to be at a 63% level. According to official result from the analysis of the total number of 5767
PEC protocols, the percentage of voters for Mr. Lukashenko is about 80%. Thus, the result obtained from a random
sample of approximately /4 of all PEC protocols differs more than 15% from the official value. We have estimated
the probability of such event by the Monte Carlo method. For this purpose, we randomly select 1/4 protocols from
the existing sample of 1527 protocols and calculate the average. This procedure has been repeated k times to obtain
p results that differs from A more than +0.15. A probability of such event could be estimated as P = p/k. However,
if this probability is very small a large number of simulations k and computer time could be needed. In such a case
one could obtain estimation by taking, for instance, a million random samples. If such a result does not appear, this
indicates that the probability P of such an event is less thanP < 107, Such estimation has been performed for the set
of data available. In fact, real probability is even less, because a fourth part of the 5767 protocols has to been chosen,
rather than that from available 1527. This tiny probability simply indicates the fact, that a sufficiently large random
sample must reflect the full picture accurately.

Let us now perform a more detailed analysis of the sets N; and M;. One could introduce the following random
variable

A= M;/N,;, 3)

representing the percentage of those, who voted for Mr.
Lukashenko at each polling station and consider the distribution of the probability density Feller (1966) of this value.
The distribution smoothed with the Gaussian kernel is shown in Fig. 1. As it is known, the probability density Feller

(1966); Mathews and Walker (1964) characterizes the probability of obtaining a in a certain interval A € [a, b] as
b

P= / p(A)d A. For example, the probability of obtaining a value at some polling station 0.6 < A < 0.8 equals the area
a

1
under the graph curve from 0.6 to 0.8 and takes the numerical value P = 0.43. Consequently / p(AdA=1.

As one could see from Fig.1 (left panel), the probability density differs considerably fron? the normal (Gaussian)
distribution which is usually observed in the elections. Of course, this fact itself does not tell anything, since there are
elections with strong deviations from the normal distribution. However, it is interesting that an additional maximum
80% has been appeared besides to the expected maximum near 60%. To analyze this phenomenon, let us to construct

SL Cherkas: Preprint submitted to Elsevier Page 2 of 7



Statistics of the presidential elections in Belarus in 2020

Figure 2: The probability density functions p(4) and f(v) for city of Minsk.

Figure 3: The probability density functions p(4) and f(v) for Brest region.

a distribution of another quantity, namely, the number of voters who voted for Mr. Lukashenko at each polling station,
by considering the normalized random quantity

v, = M,/N. )

Since the number of voters is different in the different polling stations, the distribution f(v) should be broader than
p(A), but still retains its key points. The distribution f(v) is shown in right panel of Fig.1. In principle, v given by
Eq. (4) could be greater than unity, because for large polling station a number of voters for Mr. Lukashenko could be
greater than the total mean number N of the voters coming to the polling station. That is why a plot of the function
f(v) ranges further that unity. However, we do not interest in the borders of the distribution but in the position of the
peaks.

As one could see from Fig. 1, the peak at 0.6 remains, although somewhat shifted, while the peak at 0.8 has been
disappeared traceless in the plot of the function f(v). One the possible hypothesis is that the correlation in distribution
p(A) arose due to artificial trimming of the percentage of those who voted for Lukashenko to 80% in some polling
stations. An argumentation is as follow. Percentage A; given by Eq.(3) is evaluated quantity, whereas M; and N;are
primary (base) quantities. If some structures (in a sense of maximums and minimums) exist in M; and N, than one
could expect that the analogous structures (possibly smeared and shifted) would be in 4;. However, if some corrections
were performed in data by humans, some new structure in 4; could appear, because humans usually think namely in
terms of percentages. Of course, it is only one of the possible explanations why the peak at 80% is in the distribution
p(A) of the probability density of percentage, but not in the probability density f(v) of the number of voters who voted
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Figure 4: The probability density functions p(4) and f(v) for Vitebsk region.

Figure 5: The probability density functions p(4) and f(v) for Gomel region.

for Mr. Lukashenko. It seems, that comparison of the system of the peaks of distribution functions p(1) and f(v) could
be applied also for other elections systems such as United Kingdom or United States.

3. Analysis for Minsk and every of 6 regions of Belarus.

Belarus has six regions and capital in the city of Minsk. It is interesting to perform the previous analysis for every
region and Minsk separately. Here we again will analyze the quantities N; and M; but they are ascribed to city of
Minsk and every of the six Belarus regions.

3.1. City of Minsk
For Minsk more than half of the total amount of 731 protocols are available, namely, 454 protocols. Officially de-
clared value over Minsk is 4, 7 ficiat = 0.645. Calculated mean value is A = 0.58. Again, using Monte-Carlo simulation

a probability was estimated to obtain deviation AA = 4, f ficial — A =0.065 over a set of 273 protocols from 454. The

number 273 was taken following the proportion % ~ %. An estimation for the probability of such deflection was

obtained at a level of P, < 1075, where we denote Minsk city by the zero index and the regions will be denoted as
1,2....

The result of calculations of the probability distributions are shown in Fig. 2.

One could see rather well picture, because the peak in p(4) resembles a Gaussian one. Usually, when physicists
measure some quantity they expect that it will have Gaussian distribution Mathews and Walker (1964). For elections
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Figure 6: The probability density functions p(4) and f(v) for Grodno region.

Figure 7: The probability density functions p(4) and f(v) for Minsk region.

result one could refer to an ideal elector which with the probability p vote for Mr. Lukashenko and votes against with
the probability 1 — p. The probability distribution of the mean value over polling station consisting over voters n will
have binomial distribution which for large » has to be close to Gaussian one Mathews and Walker (1964); Feller (1966).
Certainly in reality there is no an ideal elector and one could not hope for this idealized picture Katz and King (1999).
A generalization was considered by Rosenman and Viswanathan (2018) that there exist m groups having their own
probability p,, to vote for some candidate and 1 — p,,, against, but in this case distribution has also to be Gaussian if the
number of groups m is large.

The distribution f(v) has broadened peak with the approximately the same maximum position. It seems a reason-
able, and if the official result had been closed to 4 = 0.58 one could hardly said something against the Minsk elections
using official data. Nevertheless, it was noted that the Minsk results N; and M; have a number of suspicion peculiari-
ties Gongalsky (2020); Zipunnikov (2020), but here we do not discuss them, because consider smothered distributions
by the Gaussian kernel Cherkas (2020).

3.2. Brest region
For Brest region 196 protocols from the total 910 are available, i.e. approximately one fifth. Deflection from the

official result is AA = A, ;0 — A = 0.8-0.63 =0.19. We have calculated probability to have such a deflection

taking 42 protocols from 196. Samples of 42 protocols where used according to the proportion % ~ éng. Estimated

probability to obtain such a result turns out to be at P; < 1077 level.
Form of the distribution function is shown in Fig. 3. One could see a peak at 0.75 in p(4), which has disappeared
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Figure 8: The probability density functions p(4) and f(v) for Mogilev region.

in f(v) distribution. Thus, it is artificial probably.

3.3. Vitebsk region

For this region, 145 protocols from 750 are available. Deflection of the official value from the calculated one is
AL = Ayf ficiat— A = 0.83 - 0.72 = 0.11 An estimation performed in the same manner as in the previous sections gives
probability of this event as P, ~ 3 x 107°.

Probability distribution pictures look rather good. Although the distribution p(A) has additional peak, its main peak
looks nice. These peaks are conserved also at the function p(v).

3.4. Gomel region

For this region 133 of 997 protocols are available. Deflection of the official mean value from the calculated one
is AL = Ayfficiat — 4 = 0.85-0.7 = 0.15. Probability to obtain such a deflection is P; ~ 8 x 10~*. Although the
deflection A4 = 0.15 is considerable, the probability P; ~ 8 x 10~* is not very small. It is because only few protocols
available: approximately 1/7 of the total amount.

Probability distribution functions are shown in Fig.5. Very large smearing of the peak 4 ~ 0.8 occurs when one
transit from p(4) to f(v).

3.5. Grodno region

For Grodno region we have 193 protocols from 656, i.e. approximately one third. The difference of the calculated
and official mean values is AA = 1,  ficial = A =0.79 - 0.59 = 0.2. Estimation of a probability to have such value is
P, < 1075,

Form of the distribution function shown in Fig. 6 is relatively good, namely, the main peak of p(A) is smeared and
shifted in f(v). Second peak of p(4) at A =~ 0.9 is absent in f(v) and, probably, is of the artificial character.

3.6. Minsk region (excluding city of Minsk)

For Minsk region 294 protocols are available from the total amount of 992, that is, near 1/3. The difference between
official and calculated mean values is AL = 4, 7 ficial = A =0.79 - 0.58 = 0.21.An estimate of the probability of such
deflection gives P5 < 107,

Probability distribution function p(1) shown in Fig. 7 has two peaks. One peak is at A ~ 0.7. Possibly, this peak
is artificial, because it has disappeared in function f(v) shown in the right panel of Fig. 7.

3.7. Mogilev region
Only 112 protocols from 731 is available for Mogilev region, which is native land for Mr. Lukashenko. As an
official result, so calculated value are high, but the difference still exists A4 = 4,7 i — 4 = 0.88 - 0.765 = 0.115.

An estimation of the probability to obtain such as difference is Py ~ 5 x 1074,
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The peak at A ~ 0.9 of the distribution function p(4) shown in Fig. 8 is conserved when one transits to function

fW).

4. Conclusion

As a result, we note the following features of the statistical analysis:

For Belarus generally

1) the average percentage of those who voted for Mr. Lukashenko in the available sample of 1527 protocols is about
63%, which is very different from the official 80% percentage. The probability of such an event is about P < 107°,
Despite of the this small value this event could, in principle, take place. For instance, population of Belarus is 9.4
millions. If to give a lottery ticket with the probability of wining 107 to every Belarusian people, then there will be
nine of lucky men.

2) The distribution of the percentage of those who voted for Mr. Lukashenko in some polling station is very
different from the normal (Gaussian distribution). It has a maximum of about 60% and an additional peak of about
80%.

3) The additional peak at 80% disappears completely if one considers a distribution not of the percentage, but of the
number of people who voted for Mr. Lukashenko at each polling station. One of the hypotheses of this phenomenon
may be the artificial equalization of the percentage of those who voted for Mr. Lukashenko to 80% in some polling
stations, which, however, turned out to be insufficient to bring the average from 60% to the official value 80%.

For Belarus regions.

4) The data for the Belarus regions gives more restrictive picture. For obtaining a possibility that the official results
for the regions took a place one must multiply the probabilities for every region and city of Minsk. This gives a tiny
value

P = PyP P, PPy PsP; < 107°°. 5)

In the Belarus elections one has in fact two stages i) picking and counting of the votes at the precinct stations
ii) transferring them to the central electoral commission and declaring the result. Form of the distribution functions
characterizes the first stage, whereas probability of the final result (5) refers to the second stage.

Form of the probability distribution functions looks good for Minsk city and relatively good for Vitebsk and
Mogilev regions. Strange and suspicious look the curves for Brest, Gomel, Grodno and Minsk regions. This im-
plies serious anomalies of these data indicating that they could not be used even for the statement that Mr. Lukashenko
has received 60% of the votes. However, it is rather aesthetic than objecting criterium. As it has been mentioned,
qualitative analysis of the voters level data has been performed by Gongalsky (2020); Zahorski (2020); Zipunnikov
(2020).

As for juridical side, one could not say about a falsification of the elections, because in Belarus a falsification is
a crime, whereas there are no criminal cases concerning the elections to the present time. Nevertheless, everybody
has a rule to formulate his own opinion about these elections. Above numerical estimates and form of the distribution
functions could be useful from this point of view.
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CraTtuctuyeckuii anaan3 BoioopoB npe3ugenta beaapycu B 2020 r.

C.JI. Yepkac

Kak mpaBuio, uzbuparensiM XoTeaoch Obl UMETh MPOCTYIO KapTUHY JOCTOBEPHOCTH BBHIOOPOB.
Tem He MmeHee, ObIBalOT CHUTyallMW, KOTJa JOCTYIHA TOJILKO 4acTW4Has uHpopmauusa. Hukxe
NpeIJIOKEHBl JIBA METOAa COIOCTaBIEHUS uMerolleiics uHbopMauud ¢ odUIHUaIbLHBIMU
pesynpTaTamMu. OJMH W3 KPUTEPHEB 3aKJIIOYAETCS B CPAaBHEHHWU CPEAHEr0 3HAYEHHs II0
uMeronieiicss BpIOOpKE ¢ OQUIMANBHBIM CPEIHUM 3HadeHHEeM. BBIMOIHEHO MOJAeTupOBaHUE
MeToqoM MoHTte-Kapiio BepoATHOCTH MHONYyYUTh OTIWMYHE CPEIHEro 3HAueHUs B HEKOTOPOi
CITydaifHO# BBIOOpKE OT MOJMHOTO (oHIHMaNbHO) cpeaHero. Jpyroi MeToa npeacTaBiseT aHalu3
xapaktepa ocobeHHocTel (pyHKIMI pacnpesiesieHns BepOsSTHOCTEH, U 3aKII0YaeTCs B CPABHEHUU
dopMbl GYHKIMI pacripeneieHus] BEPOSATHOCTEH Il MPOLEHTa U KOJIWYecTBa H30upaTenen
rojocoBaBIInx 3a A. JIykaieHko Ha KaxaoM ydactke. [locinennuit MeTos1 ckopee 3CTeTUUECKHIA,
yeM KOJM4YecTBEHHBbIH. OHAKO, OH MOKET OBITh MPUMEHEH K MPOU3BOJIBHBIM H30MpaTEIbHBIM
cuctemam, Hamnpumep, BemukoOputanun winn CoenuHeHHbix LllTaToB, moO3BOMNSIE HMETH
rpaduuecKyro KapTUHY Pe3yabTaTOB BHIOOPOB.

KuaroueBsble cjioBa: cirydaiiHas BBIOOpKa, cpeiHee 3HaueHue, hopma QyHKIUN pacipeiecHus,
BBIOOpPHI B benapycu, MareMaTHueckoe MOJICITUPOBAHHE

.. MT'HOBEHHO OT COHMa
Kanxac Boccran decTopmn, BEPXOBHHM NTHlIEeTanaTelb.
Mynpeli, BeIajl OH BCe, YTO MMHYJIO, YTO €CTb M 4UTO OyInerT,

T'omep, "“"Vnuana”

BBenenue

B mporecce mo0ObIX BBHIOOPOB, Kak MPaBUIO, BO3HUKAIOT T€ WM HHBIE
MPETEH3UH K BRIOOPHOM MPOLIEype CO CTOPOHBI MPOUTPABIIEH CTOPOHBI. BBEIOOPHI
Ipe3ueHTa B bemapycu B 9TOM CMBICIIE HE SBJISAIOTCS UCKIIOYEHUEM U IIPUBEIN K
CEpbE3HOMY pPacKOIy OOLIECTBAa M3-3a PA3IUYHBIX MHEHHUH IO 3TOMY MOBOY.
Craructuyeckuii aHanmu3 [1] sBhsieTcs AOMOJIHUTEIBLHBIM HHCTPYMEHTOM aHAJIH3a
JIOCTOBEPHOCTH BBIOOPOB, XOTS M HE MOXET JaTh IMOJHOCTBHIO ONPEAEIEHHOIO
OTBETa Ha BOINPOC O CIPaBEJIMBOCTH pe3yibTara BBIOOPOB, MOCKOJIBKY
CTaTUCTUYECKUE METOABI OINEPUPYIOT C TOJBKO BEPOSTHOCTAMHU Pa3JIMYHBIX
yTBepxkaeHn. B bemapycu cymectByer cucrema IpsAMBIX OZHOYPOBHEBBIX
NPE3UIEHTCKUX BbIOOPOB. Ilpu 3TOM ecTh HEKOTOpble OCOOEHHOCTH, OJHOW M3
KOTOPBIX SIBJISIETCA TO, YTO pPE3yJIbTaT BHIOOPOB Ha KaxJAOM H30MpaTeIbHOM
y4acTKe JOJDKEH ObITh BBIBEIIEH Ha CTEHE y4yacTKa Iocie BbIOOpoB. B mpunmune,
KOKIBIA MOXET, Hampumep, c@ororpadupoBarh BBIBEIICHHBIH MTPOTOKOJL



Oco0EHHOCTh COCTOUT B TOM, YTO MPOJOKUTEIILHOCTh IKCIO3UIIMU pe3yJIbTaTa
HE OroOBapHBAaeTCs 3aKOHOAATEIBCTBOM bemapycu. OTa NPOJOKUTEIBHOCTh
MOKET OBITh OTPAHUYEHHOM, BIUIOThH /10 HECKOJILKUX MUHYT. B pesynbrare, He Bce
Y4aCTKOBBIE MPOTOKOJIBI CTalu JOCTYIHBI MOcie BbIOOpoB B bemapycu, Tak 4To
BO3HMKJIa HEOOXOIUMOCTb aHaIM3a HEMOJIHON HHGOpMAaIUK.

B To Xe Bpems, CymecTBYIOT HeO(DHIMaIbHBIC ITaHHBIE, COCTOAIINE B
cobpanHoMm tuiaTdopmoit “I'omoc” [2] MaccuBe OOJITIOTEHEH WHIUBHUIYATBHBIX
u3bupareneii, a Takke pe3ynbTarthl onpocoB [1,3] KOTOphIe YKa3bIBalOT, YTO
nudpel B OQUIMAIBHBIX YYAaCTKOBBIX MPOTOKOJAX MPOTHUBOpEYaT COOpPaHHBIM
“T"otocoM” OIOJITIOTEHSM M COIMAIBHBIM OIpocaM (CHJIBHO 3aBBIIICHBI B IMOJIB3Y
A. Jlykamenko). Tem He MeHee, HUXE OyAyT UCIIOJIB30BAHbI TOJBKO O(UIIMATIEHbBIE
JIAHHBIC: C OJIHOM CTOPOHBI, OPUIIMAIIBHO BBIBEIICHHBIC HA CTEHE M30UpaATEIbHBIX
YYaCTKOB y4YaCTKOBBIC MPOTOKOJIbI [4], ¢ JApyroi CTOpPOHBI, OQHUIIHAIBEHO
OOBSIBJICHHBIM pe3yJbTaT BBHIOOPOB MO KaxJaod oOnactu bemapycu u ropomay
MuHCKy.

AHaau3 peE3yabTaToB AJsA Benopycn B IIE€JIOM.

B HacTosmiee BpeMs JOCTYMHBI B OTKpPHITOM meuatu 1527 u3 5767 oGmiero
KOJINYECTBA TPOTOKOJIOB y4acTKOBBIX BBIOOpHBIX Komwmccuii (YUK) [4].
[IpencraBnsieTcsi HMHTEPECHBIM, HACKOJBKO JIOCTOBEPEH PE3YJIbTaT BHIOOPOB,
oOBsIBIICHHBIN Kak 1ooeaa A. JlykaieHnko ¢ pesynbTatoM mnopsiaka 80%. Jlanee Mbl
CKOHUEHTPUPYEM BHUMAHHUE Ha JIBYX MacCHUBaX YMCEJN: KOJIMYECTBO IOJOCOBABIINX
Ha KaXJIOM i-TOM Yy4YacTKe N; M KOJHMYECCTBO TOJOCOBAaBIIMX M, 3a TI-Ha

JlykameHko Ha 3ToM ke ydactke [5]. Kak M, Tak N, MOXHO paccMaTpHBaTh Kak

CJ'Iy‘-IElfIHBIC BCJIMYMWHBI X1 BbIYUMCINUTG CICAYIOIIHNC CPCAHNUC 3HAYCHUA
1 1527 _ 1 1527

N=—-35'N, M=—=>M, (1)
1527 4 1527 4

r7ie mnepBas BeNWYMHA MPEACTaBIsIET COOOM cpegHee YHMCIIO TOJIOCOBABIIMX Ha
HEKOTOPOM YYacTKe, a BTOpas BEJIMYMHA MPEACTaBISET COOOW CcpeaHee YHCIIO
rojocoBaBimMx 3a r-ua Jlykamenko. [IporieHT ronocoBaBmux 3a r-Ha JlykameHko

OIIPCACIIACTCA KaK
1527 1527

A=MIN=3M/> N, ~063 (2)
i i
U oOkasbiBaeTcsa Ha ypoBHe 63%. CorjacHo oduIMaIbHBIMU peE3yibTaTaM W3
aHanu3a nojaHoro uucia 5767 nporokonoB YUK konnuecTBO roiocoBaBIInX 3a T-
Ha Jlykamenko cocraBuser okojio 80%. Takum oOpa3oM, Moiy4aeTcsi, 4YTO



ciydaiiHasi BbIOOpka mpuMepHO Y4 Bcex mporokonoB YUK paer pesynbrar
ornuyaromuica Oonee yem Ha 15%. OueHHM BEpOSITHOCTh TAKOTO COOBITHS
MerogoM Monte-Kapno. [Ins 3Tol nenu ciydailHbIM oOpa3oM BbIOEpeM V4
IIPOTOKOJIOB U3 UMEIONIEHCs BBIOOPKH B 1527 IPOTOKOIOB ¥ BBIYUCIIUM CPEIHEE.
Jannyto npoueaypy Oynem MOBTOPATH Kk pa3 1jsl, MokKa He OyAeT MOJIy4eHO p
pE3yJIbTaTOB, KOTOpBIE OTIAMYAOTCS OT A Oojee yeM Ha 20.15. BeposTHOCTH
TaKoro CcoOOBITUS MOXET ObITb OlleHeHa Kak P=p/k. OnHako, ecid 3Ta
BEPOATHOCTh OYEHb Maja, TO MOXET MOTpedOBaThCS OOJBIIOE KOJUYECTBO
BBIYUCJICHUM, U, COOTBETCTBEHHO, KOMIIBIOTEPHOTO BpeMEHHU. B Takom ciydae
MO>KHO TMOJYYUTh OLIEHKY, B35B, HAllpUMEpP, MUJJIMOH CIydaiHbIX BBIOOpOK. Eciu
TaKOW pe3yJbTaT HE IMOSABISAETCS, 3TO YKAa3bIBAE€T, 4YTO BEPOSTHOCTb TaKOI'O
cOOBITHS MEHbIIE, YeM P<10°. Ha camoM pene BEpOATHOCTH €IE MEHBIIE,
MOCKOJIBKY CIIeJIOBaIO Obl BHIOMPATh YETBEPTYIO YaCTh U3 5767 MPOTOKOJIOB, a HE
u3 1527. [lomydenHnas manasi BEpOSITHOCTh IPOCTO yKa3bIBAaeT HA TOT (DaKT, 4TO
JIOCTaTOYHO OoJibllast ciydaiiHas BbIOOpPKa JIOJDKHA OOBEKTHMBHO OTpaXkaTb
MOJIHYIO KapTHHY.

BreimmonHuMm Tenepp Oojiee neTanbHbIA aHANIU3 MHOXECTB M, U N, . MoxHO
BBECTH CJICIYIONIYIO CITyYaliHYIO BEJIMUUHY

A =M;IN;, (3)

MPEACTABISIIONIYI0 COOOM MPOLIEHT MPOToJ0COBABIIMX 3a T-Ha JlykamieHko Ha
KQKJIOM Y4YacTKE, U PacCMOTPETh PacCHpeNesICHHE IJIOTHOCTH BEPOSTHOCTH p(A)

naHHoW BenmuuHbI [6,7]. CritaxkeHHOE ¢ OMOIIIBIO ["ayccoBa siipa pacripeeiieHue
noka3ano Ha Puc. 1. Kak u3BeCcTHO, IJIOTHOCTh BEpOSTHOCTH [6,7] XapakTepusyer
BEPOSATHOCTHL P IOJIYYHUTh 3HAYECHUE BEIIMYUHBI B HEKOTOPOM HMHTEpBaie [a,b] Kak

b
P= I p(A)dA. Hampumep, BEpOSTHOCTb TMOJIYYUTh Ha KaKOM-HUOYIb OJHOM

n30UpaTeabHOM ydacTke 3HaueHue 0.6<A1<0.8 paBHO IUIOMIAAA TOJ KPUBOH

1
rpaduka ot 0.6 70 0.8 1 yuciaeHHO paBHa P =0.43. COOTBETCTBEHHO, | p(1)dA =1.
p Y
0
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Puc. 1 dynxuus p(A) pacrpedeseHns! INIOTHOCTH BEPOSTHOCTH TPOLEHTA TOJIOCOBABIINX

3a r1-Ha Jlykamenko. ®Dyukums f(v)pacnipeseseHnss MIOTHOCTH BEPOATHOCTH 4YHCIA

roJI0COBaBIIMX 3a T-Ha JIyKalleHKO HOPMHMPOBAaHHOIO Ha CpellHee YHCIO TOJIOCOBABIIMX Ha
yuacTke, cM. (4). [TogpasymeBaeTcst HEKOTOPBIH clydaiHbIi N30MpaTenbHBINA YIaCTOK.

Kak BugHo u3 Puc.l, mIoTHOCTH BEPOSATHOCTH p(A) JalieKa OT HOPMaJIbHOTO
(l'ayccoBa) pacnpeneneHus, KOTOpoe OOBIYHO HaOIIOJAETCs Ha BBIOOpax.
Pasymeercs, cam mno cebe 3TOT (aKT HU O YEM HE TOBOPHUT, MOCKOJBKY
BCTPEYAIOTCS  BBIOOPHI C  CHJIBHBIMU  OTKJIIOHEHHUSMH OT  HOPMAaJbHOTO
pacupeneneHus. MHTEpecHbIM 3/€Ch SABISIETCS TO, YTO KpPOME OKHUJIAEMOI0
MaKkCUMyMa Ha A ~0.6, UMEETCA TAaKXKEe MaKCUMyM Ha A ~0.8. i aHanusa 3Toro
ABJIEHUS TOCTPOMM paCHpeleieHrue APYro ClIydyalHOW BEJIWYWHBL: YHCIA
n3bupareneii M, ToJocoBaBIIMX 3a T-Ha JlykalleHKO Ha KaXIOM YYacTKe
paccMaTpuBas HOPMUPOBAHHYIO CIIYYAHYIO BEJIMUNUHY

v.=M,/N . (4)
[lockonbKy Ha pa3HbIX Yy4YacTKax 4YHUCJIO MPOroJIOCOBABIIMX PA3JIMYHO, TO
pactipenenenue f(v) MOMKHO OBITH OoJiee pa3MBITBIM, 4YeM p(A), OJHAaKO,
COXpaHsATh €ro Kir4eBble MOMEHTHI. Pacnpenenenue f(v) mpuBeneHo Ha MpaBou
nanenu Puc. 1. B mpunnune, v, MoxeT ObITh OOJIbIIIE €AUHUIILI, TOCKOJIBKY Ha
OONBIIMX YYacTKax YHUCIO rojiocoBaBmnxX 3a A. JlykameHko M; MOXeT ObITh
Oonpiie uyncina N MPUIIEAINIAX HA YYaCTOK B CPEIHEM, MOITOMY TIpaduk
f (v)mpoctupaerca panbme v=1. OgHakO HAac MWHTEPECYOT HE Kpas
pacupeneneHus f(v) , a pacroyIOKEHUE TUKOB.

Kak Bunno u3 Puc. 1 (nmpaBas nanens), nuk Ha 0.6 octancs, XOTsl HECKOJIbKO
CMecTHIICS, B TO BpeMs Kak nmuk Ha 0.8 Oecciemno mcue3. OmHA M3 BO3MOXKHBIX
TUIOTE3 COCTOUT B TOM, UYTO KOPpEJALHMs B pacupeneacHun p(A) BO3HHUKIA U3-32
HMCKYCCTBEHHOTO  MOJpaBHUBAHMS HAa  HEKOTOPHIX  Yy4yacTKax  IPOIEHTa
nporosiocoBapiux 3a Jlykamenko k 80. Jleno B ToM, uTo npoueHT 4 (3) siBisieTcs



BBIYHCIISIEMOM BEJIMUMHOM, B TO BPEMsI KaK UCXOJHBIMU (MEPBUYHBIMU) SBIISIOTCS
M, u N, . Eciu kakue-nmu0o cTpyKTypbl (T.e. MAKCUMYMBI) UMEIOTCSI B (DYHKIIMSIX
pacnpenenieHuss it M, U N, TO, MOXHO OXHJAaTh, YTO MPUMEPHO TaKas Ke
CTPYKTypa (BO3MOXKHO pa3Ma3aHHas WM CMEIICHHAas) OyIeT B BBIYHCIIAEMOM
BenmunHe A . OpHako, e€civ B JaHHbIE BHOCUJIMCH KAaKUE-TO HCKYCCTBEHHBIC
KOPPEKTUBBI, NPUYEM B TEPMHHAX MPOIEHTa, TO B (DYHKIMU pacmpeaercHus
BEPOSATHOCTH I TPOLEHTAa MOTYT IOSIBUTHCA HEKOTOPBIE HOBBIE CTPYKTYPHI,
MOCKOJIBKY, OOBIYHO, JIFOJAW MBICISAT UMEHHO B TEPMUHAX MPOLIEHTA.

Pazymeercs, MOKHO pUAyMaTh U Apyrue o0ObsicHeHus, mouemy nmuk Ha 80%
€CTh B pacIpeiesieHu p(A) MIOTHOCTH BEPOSITHOCTH MPOLEHTA, HO OTCYTCTBYET B
IUIOTHOCTU BEpOSITHOCTH  f(v) uymcia wu3dupareneld, ToOJOCOBaBIIMX 3a A.
Jlykamenko. Huke MBI MOBTOPUM NPOBEICHHBIA aHAINU3 OTIEIBHO ISl KaXJIOU
obnacTu u3 mectu odiacteit benapycu u MuHcka.

MwunCck

Jlns MuHcka noctynHo 454 U3 MPOTOKOJIOB YYacTKOB U3 oOmiero yucna 731,
T.¢. GoJblIe moNoBUHBL. OQuIHaIbHOE 3HAYEHHE A, =0.645. BbrumcieHHOE MO

JIOCTYIHBIM TPOTOKOJIaM A =0.58. OIMCaHHBIM BBIIIE METOJIOM MOYKHO OIIEHHTH
BEPOSITHOCTh BO3HUKHOBCHUS OTIMYMS AA=A., —4=0.065 B BbIOOpKE 273

npotokoiioB u3 454. Yucno 273 Opajioch Ha OCHOBaHMU Mponopuuu 22 ~%44 B

pe3ynbTaTe MPUXOAUM K CIEAYIOIIEeH oleHKke P, <10°, rae ganee ropoj MHHCK

Oyner o6o3Hauatbesi uHaekcom 0, a obnmactu benapycu uHmexkcamu 1,2... U Tak
nanee.

Paccuntannble  (QyHKOMM ~ pacmlpeleieHUus  IUIOTHOCTH  BEPOSTHOCTH
npuBeaeHbI Ha Puc. 3.

o
L=
o

a
=
o
=1
=)
=]
ra
=1
=]
]
=]

Puc. 2 ®ynkuuu pacnpenenenus mwioTHocty BepositHoct p(A) n f(v) aas Muncka.

[IpencraBnennast Ha Puc. 2 kapTHHA, BBITJISAUT 3aMEYaTENIbHO, MTOCKOJIBKY
nuk QyHkuuu p(1) HamoMuHaeT rayccoB. OObIUHO, KOrJga (U3HKH H3MEPSIOT



KaKyloo-TM00 BEIMYMHY, OHHM OXHJIAIT, 4YTO OHa OyJeT HMEeTh TayCCOBO
pacupenenenue [7]. s pesynbrata BHIOOPOB MOKHO OBUIO OBI cociaTbes Ha
UCATLHOTO BBIOOPIIMKA, KOTOPHI C BEPOSTHOCTHIO P TOJOCYET 3a TOCHOJWHA
JlykaieHKO W C BEpOSITHOCTBIO 1—p TojocyeT mpoTuB. Torja, pacmpeneneHue
BEPOSTHOCTH CPEIHEr0 3HAYCHUS 110 H30MPATEIIPHOMY YYaCTKY, COCTOAIIEMY U3 N
uzbupareneii, Oyner HUMETh OWHOMHAIBHOE paclpeneicHue, KOoTopoe, s
0O0JBIIOTO N , TOJDKHO OBITH Onm3K0 K ["ayccoBy. KoHedHO, B 1eHCTBUTEIHHOCTH
HEJB3s1 HAJCAThCS Ha TaKylO HJICaTM3UpOBaHHYIO KaptuHy [8]. Hampumep, Oosee
CIIO)KHAsl KapTHHA COCTOMT B TOM, YTO CYIIECTBYET M Tpymm u3bupatenei, B
KOTOPBIX U30HpaTeN I TOJIOCYIOT 3a A. JIyKaImeHKo ¢ BepOsITHOCThIO P, M MPOTHUB C

BepoATHOCTHIO 1—p_ [9]. OgHako, M B TaKOH CIIOKHOW MOJEIHM paclpe/ieicHHUe

JIOJKHO OBITH OJIM3KO K ['aycCOBY €ClM YKCII0 TPYII BEJIUKO M.

Pacnipenenenne f(v) uMeeT yIIUMpPEHHBIH NUK C MPUMEPHO TEM IKe
HOJIOKEHUEM MaKCUMyMa. JTO MpeAcTaBisieTca pa3yMHbIM. Takum oOpas3oM, eciu
OBl OQUITHATBHBIN Pe3yIIbTaT 0 MHUHCKY A, OB ObI GIM30K K BBIYUCICHHOMY
3HAYCHUIO A, TO BPSAA JM YTO-HUOYIb MOKHO OBLTIO OBl BO3Pa3sHTh MPOTHB
MHUHCKHX BBIOOPOB, UCIOJIB3YS TOJIBKO OuUIMaNbHbIE TaHHbIe. TeM He MeHee, AL

BEJIMKO U BEPOATHOCTh P, MaJa.

Kpome storo, panee Obuto ormedeno [2,10], 4ro MUHCKHE pPE3Y/IbTAThI
UMEIOT pAJI CTPAHHOCTEW, KOTOpBIE 37eCh HE OOCYXKIAIOTCS, IOCKOJBKY
paccMaTpUBAIOTCS YCPEIHEHHBIC MO TayCcCOBY sAApYy AaHHbIC [5], 4TO mo3BOJsSCT
MpOaHaIU3UPOBATh CAMBIN OOIIMI Pe3yIbTaT, & HE YaCTHOCTHU (MJIM OCOOCHHOCTH),

KOTOpPbIE MOTYT UMETh MECTO B JIFOOBIX BBIOOpAX.

bpectckast 0o0aacTb

HoctynHo 196 mnporokosoB u3z 910 T.e. mopsaka 1/5. OTkioHeHHe
O(QHINATBHOTO 3HAYEHHS OT BHIYMCIIEHHOTO CPEIHETO AL = A ., — A =0.8-0.63=0.19.
MpbI BBIYMCIWIIA BEPOSITHOCTD MOJIYYUTh TAKOE OTKJIOHEHHUE B3sIB 42 MPOTOKOJIA U3
196 cornacHo nponopuuu 2 ~ 1% Hailinennas P, <107.

@YHKIHH TJIOTHOCTH PACIIPEIETIEHNS] BEPOSITHOCTH MOKa3aHbl Ha Puc. 3. [Iux

Ha 0.8 wcue3 (wim, BO3MOXKHO, cmectwiacs Ha 0.6) —CcKopee BCEro OH

HCKYCCTBEHHBIN
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Puc. 3 ®dynkuuu pacnpeeneHus miotHoctd BepostHoctd  p(A) u f(v) aasa Bpecrckoi

o0aacTH.

Burebckas o6aacTh
Nmeercsa 145 mporokoaos u3 750. OTkAOHeHMe OT OQpUIINMAABHOTO
3HAYEHUST AA= Ay, —4 =083-072=0.11 BeposTHOCTh TAaKOrO OTKAOHEHUSI
P2z3><1076.
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Puc. 4 Oynkuun pacnpeaeneHus mwioTHOcTH BepositHocth  p(A) n f(v) aas Burebckoit

o0aacTu.

DYHKIHUM paclpe/iesieHHs] MIIOTHOCTU BEPOSITHOCTH, MOKazaHHble Ha Puc. 4,
CMOTPATCS, MOOBOJIBHO XOPOIIO, IIOCKOJIBKY, XOTs pacupenenenue f(v)
PacCIUIbUIOCh, HO CTPYKTYypa MUKOB COXpPaHEHaA.

I'omeabckast 00aacThb

Nmeercs 133 mpotokona u3z 997. Paznuna odpuiimaibHOTO U BEIYMCICHHOTO

CpemHUX A=A, —4 =0.85-0.7=0.15. BeposATHOCTh MOJAYyYUTh Takoe AL=0.15

OLICHUBAETCA KaK P, ~8x107"
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Puc. 5 ®ynkiyu pacnpenenenus mwioTHocTH BepostHoctd  p(A) u f(v) aas l'omeanckon

o0aacTu.

OYHKIUM paCHpECICHUsI BEPOATHOCTH H300pakeHbl Ha Puc. 5. MoxHO
3aMETUTh, YTO MUK NpU A~0.8 CIUIIKOM CHUJIBHO PACIUIBUICS M CMECTHIICS TIPH
nepexone ot p(4) x f(v).

I'poanenckas od1acThb

Jns I'pognenckoii obnactu umeem 193 u3 656 MPOTOKOJIOB, U pasHUILY
CpemHUX  AAd=A ., —4 =0.79-059=0.2. BeposATHOCTH TOJYyYHTH Takoe Al

official

OLICHUBACTCS KaK P, <10°®

Puc. 6 OyHKIMH pacrnpeneieHus IUIOTHOCTH BEPOSITHOCTH o) u f(v)aas

I'poaneHckoilt 061acTH.

Bropou muk B p(1) mpu A~0.9 orcyrcTtByeT B f(v), T.e. CKOpEE€ BCETO

VCKYCCTBEHHBIM.
MuHnckas 00J1acTh
Hoctynmao 294 w3 992 mnporokosnoB - okosio 1/3. Paznmmuue  cpemHux

3HAYEHUH AA =, —A =0.79-0.58=0.21. O1ieHKa BEPOSATHOCTH P, <10°°.

official
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Puc. 7 ®ynkuun pacnpeneneHus mioTHOCTH BepositHoctH  p(A) u f(v) aasa Munckon

o0aacTu.

DyHKIMS pacnpeaesicHus BEposiTHOCTENH p(A4) umeer aBa nuka. Ckopee
BCETO, MUK B p(4) Ha A~0.7 HCKYCCTBEHHBIH, TOCKOJIBKY UCcUe3 B f(v).

MoruieBckas 00J1acThb
Umeercas 112  nporokonoB w3 731 . Pa3Huma  pe3ynbTatoB

AL = A — A = 0.88-0.765=0.115. OrieHKa BEPOATHOCTH TAKOW Pa3HHIBI P, ~5x107*.
1 0% /_\
\ 8
= \ = o
0.0 0.2 o 0.8 0.8 i UhCE 0.2 a 0.6 0.8 1.0
A 1
Puc. 8 Oynkuuu pacnpeneneHus IUIOTHOCTH BEPOATHOCTH p(A) u f()aas

Mornaesckorit 0061acTu.

HuTepecHo, uto QyHKIMS pacmpenesieHus JOBOJBHO XOpOoIas, Tak KaK MUK
A ~0.85coxpaHsercs IPUMEPHO HA TOM K€ MECTE IpH 1epexone Kk f(v).

3akiIoueHue

B pesyaprate OTMETMM CIEAYyIOIIHE OCOOCHHOCTH MPOBEICHHOTO
CTaTUCTUYECKOTO aHaju3a Jyisl pacueToB no benapycu B neaom:
1) cpemHuii MPOLEHT MPOroJIOCOBABIIMX 3a TI-Ha JIykamieHKo B BBIOOpKE
noCcTymHbIX 1527 mnpoTtokosioB mopsiaka 63%, 4YTO CHJIBHO OTJIMYAETCS OT
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opunmanbHeix 80% mpoleHTOB. BepoATHOCTH TaKOro COOBITHS COCTaBIISIET
MeHbIe 10°

2) Pacnipesenenue npoleHTa MporojocoBaBIINX 3a r-Ha JIykalleHKko 1o y4yacTKam
CWIBHO OTJIMYaeTcsl OT HopmanbHOro (I'ayccoBa pacnpeneneHusi), HUMeEeT
MaKcUMyM npumMepHo Ha 60% 1 TONMOJHUTENbHBIN MUK TpuMepHOo Ha 80%.

3) JlonmosHMUTENbHBIA THK TMOJHOCTBIO HCYE3AET, €CIIH pacCMaTpUBaTh
pacripeziesieHlie He TPOLIEHTa, a Yucia MPOroJiocoBaBIIMX 3a r-Ha JlykaleHko Ha
KaxaoM yyactke. OJHOW U3 THUIOTE3 [JIaHHOTO SIBJICHHUS MOXKET OBITh
HCKYCCTBEHHOE TOJIpaBHUBAHUE MPOLIEHTA POr0JIOCOBABIIMX 3a r-Ha JlyKkameHko
K 80% Ha HEKOTOpPBIX Yy4YacTKaX, KOTOpO€, TEM HE MEHee, OKa3aJloCh
HEJIOCTaTOYHBIM, YTOOBI MPUOJU3UTH cpefHee 3HaueHue (T.e. okosno 60%) 1o
HCCIIeyeMOl BEIOOpKE K OpHUITHaIbHO 00BsIBIIeHHOMY 3HaYeHUI0 80%.

Takum ob6pa3om, u3 aHanuza benapycu B 1enoM, JjIsi BEPOSTHOCTU, YTO
ocpHuHaJIBHBIe JTaHHBIE JTEUCTBUTEILHO UMEIN MECTO, MOJy4aeTcCs OLCHKa P <10°®.
HecMoTpst Ha Manyio BEIMYHMHY, TaKO€ COOBITHE BIIOJHE MOIJIO OBl MPOU30UTH.
Hanpumep, nHacenenme bemapycu cocraBiger 9.4 MuwumoHoB. Ecnum kaxaomy
Oenmopycy pa3iarh 10 JIOTEPEHHOMY OWIETYy ¢ BEPOSTHOCTBIO BRIMTpPHIIIA 10°°, TO
cpeau xutenen bemapycu okazanock Obl 0K0JI0 9 cuacTiuBiEeB. PazymeeTcs, ObL10
Obl MHTEPECHO yOEIUThCS, YTO ITO JCHUCTBUTENIHHO Tak. JlJisi TOro HEOOXOIUMO
UMETh HEJOCTAIOIIHUE MPOTOKOJbI YYACTKOB, KOTOPHIC B MPUHIUIIEC HE SBISIOTCS
CEeKpeTHON WH(OpManueil M Ha OCHOBAHMHM 3aKOHA O TIpaBe Ha HMHQPOPMAIIHIO
JOJDKHBI  ObUTM OBl OBITH TPEAOCTAaBIEHBI TpaxiaHaMm. TeM He MeEHee,
n30OupareabHas KOMUCCHS HE Halllsla BO3MOXKHOCTH 3TO CJENATh.

4) U3 aHanu3a Mo 00J1acTAM cjeayeT 00Jiee )KECTKUH Pe3ysbTaT — s OaYICHHUS
JIOCTOBEPHOCTU O(PUIIUATIBHBIX PE3YJIHTATOB BEIOOPOB BEPOSITHOCTH MO 00JIaCTAM U
MUHCKY HOJIKHBI IEPEMHOKATHCS, YTO MPUBOJUT K

P=RRPRPRPR <10 (5)
T.€. K IPAKTUYECKH HYJICBON BEPOSITHOCTH IOCTOBEPHOCTH O(DUITHAIBHBIX TAHHBIX.
B BbIOOpax MbI IMeeM (paKTHUECKH JiBa dTamna: 1) cOOp U MOACUYET rOJI0COB Ha
ydacTKax i) mepemava 3THX JaHHBIX B M30UPATEIbHYI0 KOMHCCHIO U OOBSIBIICHUE
ouIManbHOro pe3yibrara. PaccMoTpeHHasi BEpOSITHOCTh JTOCTOBEPHOCTHU
OKOHYATEJIbHBIX PE3yIbTaTOB BEIOOPOB (D) XapakTepu3yroT BTOpoi »Tana. Uto
KacaeTcs MepBoro 3Tamna, To, Kak METOJ] aHaJI13a MO>KHO paccMaTpuBath (popmy
MPUBEICHHBIX BBIIIE KPUBBIX PacHpeeeHUs BEPOSITHOCTH MPOIIEHTA
IIPOT0J0COBABIIKX 3a A. JIykalmeHKo p(4) 1 HOPMUPOBAHHOTO YHCIIA
n3bupareneii, mporojocopasmux 3a A. Jlykamenko f(v). B atom cmbicie
JIOBOJIBHO CTPaHHO U MOJ03PUTENBHO BBINJISIAAT KpUBbIe 1t bpectckoit,
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["'omenbckoit, ['poHeHCKOM, 1 MUHCKOM 00acTeid. DTo SIBHO MOKAa3bIBAET, UTO U B
CaMHUX JAHHBIX M0 Y4aCTKaM B YKa3aHHBIX 00JaCTAX UMEIOTCS CEPbhE3HbIC
aHOMAJINM U OTH JaHHBIC HEIb3s ObIIO OBI MCITOJIB30BATh, Ja)KE YTOOBI
yTBEPKJaTh, 4TO A. JIykameHnko HaOpan okosio 60% roysocoB nzduparenei.
OnHako, 93TO CKOpee »JcTeThdeckuil Kpurepuil. Kak yxke yNnoMHUHAIOCH,

KOJIMYECTBEHHBIN aHAJIN3 OBLT MpoBeJieH B paboTax [1-3].

Uro KkacaeTcs IOPUAMYECKOW CTOPOHBI Jeia, TO, pasyMeeTcs, Helb3s
TOBOpUTH O (QanbcupUKAId BBHIOOPOB, IOCKOJIBKY COTJIACHO OCIOPYCCKUM
3akoHaM (GanbcuPUKaIMs BBIOOPOB SIBISICTCS YIOJOBHBIM TIpecTymuieHueM. Ha
JTaHHBIA MOMEHT HE OBLIO OTKPBITO KaKUX-THOO yrOJIOBHBIX JIed Ha 3Ty TeMy. TeM
HE MEHee, KaXIblil BIpaBe c(POpPMHUPOBATH CBOE MHEHHE O JOCTOBEPHOCTH
paccMatpuBaeMbIX BBIOOpOB. [IpuBeneHHBIE OIICHKM BEPOSITHOCTEH, a Takke
dopMa GyHKIUH paclpeneseHUus BEPOATHOCTEHW, OCHOBAHHBIE TOJBKO Ha
o(pUIHATBEHBIX TaHHBIX MOTYT OBITH MOJIE3HBIMU C 3TOM TOYKH 3PEHHS, TaK K€ Kak
aHaM3 HeO(DUIMATBHBIX JaHHBIX [2] U pe3yJIbTaThl CONUANBHBIX ompocoB [1,3].
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