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Macro-level Modelling of Budget Support for Social Risk Management

The article formulated and implemented the conceptual statement of the problem of constructing a
mathematical model consisting in obtaining the function of interpolation, as well as a mathematical statement,
which found an expression in the calculation of local extremes of the cubic polynomial weight of social
expenditures of the state budget. As a fundamental assumption of the macro-level model of budget support for
social risk management, the approach is set out in the ESSPROS methodology - the social protection and social
security system should be the main compensatory mechanism for social risks. The construction of the
interpolation function of the specific weight of the state budget expenditures on social protection and social
security in total expenditures is carried out in the computing algorithms environment Wolfram | Alpha. The
constructed mathematical model of budget support for social risk management provided an opportunity to obtain
a mathematical algorithm, which formalized the uncertainty situation related to the probabilistic nature of the
risk manifestation and made appropriate projected estimates.
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CoOMaJbHBIMH PUCKAMHU

B cratee cdopMmynnpoBaHa W peann30BaHa KOHIENTyajbHAs MOCTAHOBKA 3aJaddl IOCTPOCHHUS
MaTeMaTH4YeCKOH MOJIeNH, KOTopas 3aKiio4yajach B IOJNyYeHHH (GYHKUHMM HMHTEpIOIALMH, a TaKKe
MaTeMaTH4ecKas IIOCTAaHOBKA, KOTOpas Hallla BBIPAKEHHWE B MCUUCICHUM JIOKAJIBHBIX OKCTPEMYMOB
KyOMYecKoro TIOJIMHOMAa Beca COLMAIBHBIX PACXOJOB TOCYINAPCTBEHHOro Oromxera. B kaudectBe
OCHOBOIIOJIATAIOIIETO TPENIONIOKEHNUS MaKpOypOBHEBOH MoAenu OKETHOrO OOecIeYeHus yIpaBieHUs

COIMAIbHBIMM PUCKAMM TPUHAT TMOAXOJ, KOTOPBIM wu3nokeH B Mertonosorun ESSPROS - rmaBHBIM
KOMITEHCATOPHBIM MEXaHU3MOM COIIMAJIbHBIX PHCKOB JOJDKHA BBICTYNAaTh CHCTEMa COIMATBLHOM 3allUThl U
COLIMANEHOTO  O0CCIICUCHHS. [octpoenre (yHKIMM UWHTECPIONSIUU  YICIBHOTO Beca  PacXoJOB

TOCYZAapCTBEHHOrO Olo/DKeTa Ha COLMAIBHYIO 3alMTy W COLMajbHOE ofecreuyeHne B OOLIMX pacxojax
NPOBEJICHA B CpeJie BBIYUCIUTENBHBIX anroputMoB Wolfram | Alpha. IToctpoennass maremaruueckas MOJEIb
OIO/DKETHOTO OOECIICUCHHSI YIPABJICHHUS COLHWATbHBIMH PHCKAaMH [O3BOJIMJIA TOJYYHTh MAaTEeMaTHYECKUH
anmapat, ¢ TOMOIIbI0 KOTOPOro (JOpMaM30BaHO CHUTYAIMIO HEONPEIEICHHOCTH, CBA3aHHON C BEPOSTHOCTHBIM
XapaKTepoM MPOSBICHUS PUCKA U CIIEJIaHbI COOTBETCTBYIOLINE IPOTHO3HBIE OLIEHKU.

conHa/IbHbIe PHCKH, (YHKIUA MHTEPNOJISANHMH, BEPOATHOCTb, CONHAJBLHAA 3alHTa, CONUAILHOE
ol0ecnevyeHue, ynpapjeH4eckast (PyHKIMSA

Statement of the problem. One of the important components of the theory of social
processes management is a set of quantitative research methods, due to which you can not
only optimize the management process, but also minimize the subjectivity when choosing a
managerial solution.

Most of the managerial solutions in the social sphere are traditionally considered in
the area of solution of the tasks of choice optimization, management and resources
distribution. Their theoretical model is the problem of linear programming, in which the
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variables ax;by;cz are always deterministic and have accurate numerical values. However,

actually, such determinism is rare: the social sphere is characterized by the availability of a
significant number of social risks, and therefore the manifestation of causal relationships is
multifactorial and multidimensional, which results in the uncertainty in making managerial
decisions. Since probabilistic processes can be described by their quantitative characteristics
(mathematical expectation, dispersion, mean square deviation, coefficient of variation, etc.) or
distribution laws, the iussue of the peculiarities of constructing mathematical models and
solving problems of optimization and distribution of social budget resources under conditions
of uncertainty is topical.

The urgency to develop and use macro-level models for financing social risk
management is conditioned by the following reasons: social risk is only one of the great
variety of risks, but it has its own essential features; social risks are manifested at the level of
life of an individual, but at the same time, they are not individual by nature, since they are
conditioned by the structural and functional features of the development of social relations, so
it determines the degree of satisfaction of the basic vital needs for the individual or social
groups.

The development of the macro-level model of the budget support system for social
risk management will allow to determine the parameters of predictive structural changes and
it will open new opportunities for shifting the corresponding parameters to the normative
(ideal) level, keeping changes in permissible intervals and avoiding devastating tendencies in
the socio-economic development of the country.

Analysis of recent researches and publications. Karl F. Bannor and Matthias Scherer
emphasize that the uncertainty of the model and its parameters is quite widespread. If a person
falls into an ambiguous complex situation, then for its formalization it is expedient to use a
stochastic model, but there is also a choice between other models. Even after constructing a
specific parametric model, the correct determination of its parameters remains a rather
complicated task. However, the application of stochastic models provides new opportunities
for their simplification, especially for solving financial problems [1, p. 288].

T. Boyarchuk developed a mathematical model of the quantitative assessment of
social protection of the population of Ukraine, which takes into account the level and

significance of the established indicators of social protection [2, p. 13]: P = Z[ k;-100%,
i=1

.S€C.

where P — the level of social protection of the population,%; I;— the level of the relevant
indicator (in most cases /i =0+1); k; — weighted coefficient of the i — the indicator; i =
l..n,n=2=6.

V. Proskura, investigating the methodological approaches to risk management,
concludes that the risk determines the possibility of deviation, that is, the non-matching of the
planned and actually received result of the decision, which is conditioned by the presence of a
certain number of restrictions of motivational, managerial, professional competence, social
psychological and physiological nature. Risk management is the modelling of the possibility
of deviation, that is, the non-matching of the planned and actually received result of the
decision, determined by the effect of certain restrictions of motivational, managerial,
professional competence, socio-psychological and physiological nature [3, p. 606].

Y. Oliynyk proceeds from the fact that the multidimensional model of integration
development, in addition to the development strategies of individual sectors and areas,
involves the formation of elements of the model, which focus functional actions on achieving
intermediate results, which do not always have quantitative results, aimed at achieving
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quantitative and qualitative results when implementing all the functional elements of the
implementation of a multidimensional model [4, p. 34].

O. Savastieieva believes that the risk of the effectiveness of the budget process is the
probability of not achieving the maximum level of effectiveness and efficiency of the budget
process, which may be inherent in the whole stage of its implementation. The peculiarities of
the budget process at the local level and the multidimensional risks associated with the budget
process at the local level prove the necessity to study and group the risks of the effectiveness
of the budget process the united territorial community by establishing an appropriate system
with the identification of major groups and clarifying the nature of the risks. Moreover, the
risks inherent in the budget process at the level of UTC, affect the each stage of the budget
process, but the mechanism of their influence is different [5, p. 94].

Thus, based on the analysis of recent publications, the issue of formalization and
construction an appropriate mathematical model of budget support for social risk management
remains beyond the attention of researchers and requires in-depth scientific analysis.

Statement of the objective. The research objective is construction of a mathematical
model of budget support for social risk management and the development of appropriate
short-term forecasts on this basis.

The main material. In accordance with the ESSPROS methodology, the list of social
risks that can serve as an objective precondition for the emergence of a supporting legal
relationship in the countries of the European Union is as follows: disease (medical care);
invalidity; old age; dependents who have survived the breadwinners; family (children);
unemployment; dwelling; social isolation. The list of social risks clearly outlines the scope of
social protection in areas that are considered to be the most appropriate for EU member states
[6]. Moreover, it serves as a tool for constructing comparable statistics in the event when the
social institutions and norms of different countries vary considerably. The positive thing here
is that risks determine the priority of programs which are funded by the legislative or
institutional structures [7, p. 98].

The conceptual statement of the problem of constructing a mathematical model is to
obtain the function of interpolation of the specific weight of the state budget expenditures on
social protection and social security in general state expenditures and forecasting of the
investigated magnitude.

The mathematical formulation of the problem of constructing a mathematical model is
to calculate the local extremes of the cubic polynomial weight of the state budget
expenditures on social protection and social security.

The basic initial assumption of a macro-level model of budget support of social risk
management is that the social protection and social security system is the main compensatory
mechanism of social risks. The purpose of the social protection function is to maximize the
satisfaction of social or personal needs that arise as a result of social risks actualization at a
certain point in time. Based on the dynamics and the appropriate list of social risks recognized
by the state at the legislative level, one can assess the effectiveness of the social protection
system in any country (table 1). The system is based on a mechanism for responding to social
risks, which enables the development of certain social standards, as well as the corresponding
state guarantees of their implementation. In turn, social standards are based on an ordered set
of social risks, each of which has a unique description of indicators.
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Table 1 — Dynamics of separate social expenditures of the state budget of Ukraine,

millions of hryvnias

2014 2015 2016 2017
Total state budget expenditures | 430217,8 576911.,4 684743,4 839243,7
Social protection and social 80558,2 103700,9 151965,5 144478,3
security  (including  social | (75813,9) (94811,6) (142586,2) (133458,6)
protection of pensioners)
Health care 10580,8 114504 12456,3 16729,1
Specific weight of 0,1872 0,1798 0,2219 0,1722
expenditures on social (0,1762) (0,1643) (0,2082) (0,159)
protection and social security
(including social protection of
pensioners)
Specific weight of state budget 0, 0246 0,0198 0,0182 0,0199
expenditures on health care

Source: author's development according to the official data of the Ministry of Finance and the State Statistics
Service of Ukraine.

It is expedient to construct the function of interpolation of the specific weight of the
state budget expenditures on social protection and social security in general expenditures by
means of Wolfram | Alpha computing algorithms [ 8 ] using the data of Table 1. Similar
calculations are carried out on indicators of health care expenditures. Since there is a slight
variation in the output data set, in this case it is expedient to use interpolation applying the
local polynomial method (Fig. 1):
interpolating polynomial
(social security)

{(1,0.1872306),(2,0.1797775),(3,0.2219481968),(4,0.17234141)};

interpolating polynomial
(health care)

{(1,0.024576314),(2,0.019777632),(3,0.0182334),(4,0.01987921)}.

INTERPOLATING POLYNOMIAL

0,25

0.2 /"’"\

0,15

0,1

0,05

— 50 Cial SECUTITY e pealth care

Figure 1 — Graph of the interpolation polynomial of the specific weight of the state budget expenditures
on social protection, social security and health
Source: author's development.
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Using the analytic expression of Lagrange's Local Polynomial Interpolation [9, p. 37]
as a function:

y=-0,0152x" +0,106x> —0,2119x+0,3117 1)

enables to calculate the local extrema of a cubic polynomial in the Wolfram | Alpha
algorithm:

max{— 0.0151903x° +0.105952x” —0.211868x + 0.31166}z 0.220876

atx~3.1947 .

min{— 0.0151903x> +0.105952x* —0.211868x+0.31 166}z 0.180905
atx = 1.45528.

The maximum value of the specific weight of the state budget expenditures on social
protection and social security in total expenditures is 0.221, which was observed in 2016, and
the minimum value is respectively 0.181, which was observed in 2017. As fluctuations in
health expenditures demonstrate relative stability, further calculations should be carried out
according to indicators of social protection and social security.

In order to obtain the predictive investigated value (a specific weight of the state
budget expenditures on social protection and social security), we use the extrapolation method
for the obtained interpolation cubic polynomial by constructing the corresponding graph

(Fig. 2).

0,2
0,15
0,1
0,05
0
0,05 1
-0,1 y =-0,0081x3+ 0,0565x*- 0,1302x+ 0,2295
0,15 R*=1
-0,2
-0,25
0,3

Figure 2 — Extrapolation of the cubic polynomial of the specific weight of the state budget expenditures
on social protection and social security in total expenditures
Source: author's development.

Figure 2 shows that starting with the point x = 5, which is approximately the same as
in the last quarter of 2019, there will be a sharp decline in the specific weight of social
expenditures in total state budget expenditures.

It should be noted that the expenditures related to the management of social risks can
be successfully redistributed and it will allow in the future to significantly adjust the level of
consumption and current distribution proportions. For this purpose, as the main one, it is
proposed to choose a modal decision-making criterion: the public administration body will
proceed from the most probable state of the social environment for a certain period of time.
Formalization of managerial functions in conditions of uncertainty will involve performing
relevant calculations based on available algorithms of performance indicators [10, p. 51]. To
construct a static model of decision making under conditions of uncertainty we will proceed
from the following algorithm, which implies:
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- the need to make one solution from a set of mutually exclusive decisions
D= {(p1 ....... Q, };

- the social environment has a set of mutually exclusive states {®1 "}, however,
the specific current or future state of the environment for the management body remains
unknown;

F= {f Jjk

- the estimated functional :

} characterizes the "gain" or "loss" of the
management body by choosing the solution ¢ €P ;
fu=1100,)
- J _ function of the source of information;

(b= (p fromeeee p ”) — probabilities distribution;

- C _strategy of social environment behaviour.
Based on the assumption that there is a single meaning

— quantitative assessment of the decision;

P —MaXg o P(®:®./) ) (2)

If the modal criterion is used, the control body proceeds from the fact that the social

. . . =0, . P .
environment will be in the state 7, and the optimum Px or @ will be determined from
the equation:

+ +
Fin, =M@ gico fri 3)

If it turns out that the maximum P(®:®-/) will be achieved only on a priori

probabilities PjoPjys Pjeeeeeees P , then it is expedient to determine optimal decision P,
or ® from the following equation:
%Zy:l f/ykn = MaX e %Zyzl fJ:k (4)

The formal part of the decision-making process under conditions of uncertainty will
involve the necessary calculations in accordance with the above performance indicators,
which are determined by the evaluative functional in accordance with the chosen (modal)
criterion.

Conclusions and prospects for further researches. Thus, the proposed
mathematical model of budget support for social risk management makes it possible to obtain
a mathematical algorithm that can formalize the uncertainty situation related to the
probabilistic nature of the risk manifestation and make appropriate projected estimates on this
basis. Therefore, based on the analysis, the share of budgetary social expenditures will
decrease sharply from the second half of 2019, which may lead to the growth of social
tensions in society and the massive actions of social disobedience. In order to prevent the
implementation of the above-mentioned negative scenario, it is expedient to reconsider the
currently available redistributive mechanisms, as a significant non-inflationary growth of the
state budget revenues seems unlikely.

Among the benefits of applying the approaches suggested in the study, we should
indicate:
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- the sufficiency of finding only a few of the most probable states of the social
environment, while it is not necessary to determine all its quantitative characteristics;

- evaluation of functional characteristics only for the most probable states of the social
environment provides additional opportunities for the efficiency of management decision
making.

The perspective direction of further scientific research in a certain area is the detailing
and optimization of the constructed model, in particular the development of the function of
interpolation of the budget financing shares according to the structure of social expenditures.
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MaxkpopiBHeBe MOJeJIOBAHHS OIOIKETHOro 3a0e3nevYeHHs] YNPaBJIIHHA COWIaJIbHUMM

PU3HKAMU

OcCKiIbKY MMOBIpHICHI NPOIIECH HaHOLIBILI TOYHO BiOOPakatoThCs iX KUIBKICHUMH XapaKTEePUCTUKAMHU
YH 3aKOHAaMH PO3MNOALTY, TO aKTyaJbHHM € NMHUTaHHS MOOYNOBH MaTeMaTHYHHUX MoOJeJed, po3B’si3aHHs 3anad
ONTHMI3alil 1 PO3NOALUTY COLiaTbHUX OIOPKETHUX PEcypciB 3a yMOB HeBU3Ha4deHOCTI. HeoOxinHICTh po3poOKu
Ta BUKOPUCTAHHSI MaKpOPIBHEBUX Mojelnell GpiHaHCYBaHHS YIPaBIiHHSA COLiaTbHUMHU PU3UKAMU O0YMOBIIOETHCS
HAasIBHICTIO CYTTE€BUX POJIOBUX BIZIMIHHOCTEH Bijl IHIIUX BUJIB PH3HKIB.

[IpoananizoBano Hai6inbm akTyasnbHi (axosi mociimkeHas: Karl F. Banndr Ta Matthias Scherer,
30CepeKYIOThCS Ha MUTAHHAX HEBH3HAYCHOCTI MOZENi Ta ii mapaMeTpiB, [0 3yMOBIIOE JOMATKOBI MEpeBaru
npu BHOOpI croxactuuHux Mojener; T. Bospuyk moOynoBaHO MaTeMaTHYHYy MOJENb KiJbKICHOI OLIHKH
COLIIATBFHOTO 3aXHMCTy HACEJICHHS YKpaiHW, sKa BPAaxOBYE€ DPIBEHb Ta 3HAYMMICTh BCTAHOBJICHHX ITOKa3HHKIB
cowianpHOro 3axucry; B. IIpockypa MOBOIWMTH, IO YNPaBIiHHS PU3MKAaMH — I1I€ MOJEITIOBAHHS MOJMJIMBOCTI
BIAXWJICHHS, TOOTO HECIIBIAJIHHS 3alUIaHOBAaHOTO 1 (PakTHYHO OJEpPIKYBAHOIO pe3yNbTary pimeHHs; 5.
OuifiHMK CTBEepXKye, 10 OararoBUMipHa MOJIENIb IHTErpauniiHOTO PO3BHUTKY, OKpIM CTpaTerii po3BHTKY
OKpPEMHUX CEKTOpIB Ta HampsAMKiB, mependadae QOpMyBaHHA €NEMEHTIB MOZENi, B SKHX 30CepeKeHi
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(yHKIiOHANBHI Nii Ha MOCATHEHHS NPOMDKHHX pe3ynbraTiB; O. CaBacTeeBa, BHXOISIYH 3 OCOOIHMBOCTEH
OIO/DKETHOTO MPOIIECY Ha MICIICBOMY PiBHI Ta 0araTorpaHHICTh PU3HKIB, MIOB’A3aHUX 13 OIOPKETHUM MPOLIECOM
Ha MICIICBOMY piBHIi, JOBOJIUTHh HEOOXITHICTH HOCIIIKEHHSI Ta TPYIyBaHHS PU3HUKIB €(PEKTHBHOCTI OFOPKETHOTO
MPOLIECY IUIIXOM CTBOPEHHSI BiJIIIOBIJHOI CHCTEMH i3 BU3HAYEHHSIM OCHOBHHUX IPYI Ta 3’SICYBaHHSM CyTHOCTI
pu3uKiB. PazoM 3 THM, akTyaJlbHUMH Ta HEBHPIINICHUMH 3aJMIIAIOTHCS NHTAaHHS Qopmaiizaimii Ta moOyaoBH
BiJIMIOBITHOT MaTeMaTHYHOI MOJIeJi OF0/PKETHOTO 3a0e3MeYCHHS YITPABIIHHS COiabHUMHU PU3HKAMHU.

MeTtoto mociikeHHs € MoOyaoBa MaTEeMAaTHYHOI MOJelNi OIOKETHOTO 3a0e3ledYeHHs YIpaBIiHHS
COLIlAJIbHUMH PU3MKaMU Ta BHUPOOJIEHHs BIIIOBIAHMUX NMPOTHO3iB. Y cTarTi chOpPMYJIbOBAHO Ta Peasi3oBaHO
KOHIICTITyaJIbHY MMOCTAHOBKY 3aBJaHHS MOOYIOBH MaTeMaTHYHOI MOJEN, IO TMoJisAraixa B OTPUMAaHHI (QYHKIIT
IHTEpIOJIALl, a TAaKOX MaTeMaTU4Hy MOCTaHOBKY, II0 3HAMIILIA BHUpa3 B OOYMCIICHHI JIOKAIBHUX €KCTPEMYMIB
KyOIYHOTO TIIOJIIHOMa Bard COMiaJbHUX BHUOATKIB IEp)KaBHOTO OMOMKETy. B AKOCTI OCHOBOIIOJIOKHOTO
NPUIYIIEHHS MaKpOpiBHEBOI MoJiesli OIJPKETHOrO 3abe3leueHHs] YNPaBIiHHSA COLIaJIbHUMHU PH3UKaMH
NpUHHATO TiAxix BukinageHuit B meronoinorii ESSPROS - rogoBHUM KOMITEHCATOPHUM MEXaHI3MOM COIIalTbHIIX
PH3HKIB TIOBUHHA BUCTYINATH CHCTEMa COLIAJIbHOTO 3aXUCTy Ta colliabHOro 3a0e3neuyeHHs. [loOynosa ¢pyHkuil
IHTepIOJIAII MUTOMOI Bard BUAATKIB JepKaBHOTO OIO/DKETY Ha COIialIbHUH 3aXUCT i coliabHe 3a0e3MeueHHs Y
3arajJbHUX BUJATKaxX MPOBEJEHA Y cepeaoBHIi o0uncmoBabHuX anroputmiB Wolfram|Alpha.

[ToOynoBana MaTeMaTHYHa MOJENb OIOJUKETHOrO 3a0e3NeyYeHHs YNPaBIIiHHS COLIAIbHUMHU PH3UKaMH
Jana MOXJIMBICTh OTPUMATH MAaTeMaTHYHWN amapar, 3a JO0IOMOror sKoro (opmasi3oBaHO CHTYyaIlito
HEBHM3HAYEHOCTI, MOB’53aHy 3 WMOBIPHICHHM XapaKTEpOM IpOsIBY PH3HMKY Ta 3pOOJICHO BiAIMOBIIHI MPOTHO3HI
OL[IHKH.
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0.0. /I3urman, MaricTp 3 eKOHOMIYHO1 KiOEpHETHKH

Kuiscvxuii nayionansnuii mopeosenbHo-exonomivnul ynisepcumem, m. Kuis, Yxpaina

KunacrepHuii anasi3 KJIi€EHTCHKOI 023U JaHUX NiANPUEMCTB cepH mocayr

BusHaueHi OCHOBHI TEHAEHLIT Ta CTaH PO3BUTKY PUHKY HOCIYr B YKpaiHi. JlocimipkeHo eKOHOMIKO-
MaTeMaTH4HI MOJENi Ta MeTonu (YHKIIOHYBaHHS W YIpaBIiHHSA MiAnpHeMcTBamMu chepu mochyr. BumineHi
IHCTPYMEHTH, METOAM Ta TEXHOJOTii NPOBEIEHHs KJIACTEPHOrO aHali3y Ta BHU3HA4YEHHsS (YHKIIOHAIBHUX
XapaKTEPUCTHK CHCTEM MacOBOTO OOCITYyTrOBYBaHHS KIIIE€HTIB. 3MIHCHEHO MPOrpaMHy PO3pOOKY aBTOMATH30BaHOL
cucrteMr 00pOOKH KITIEHTCHKUX 3aMOBJIEHb B YMOBaX 3MIHHOTO MOMKUTY 3 BUKOPUCTAHHS METOIB KilacTepu3alii
Ta CeETMEHTalll]l KII€HTCHKOI 0a3u JaHUX
cepa mocsIyr, KJIacTepHUIl aHAJIi3, cerMeHTAaNisl, CHCTeMa MacOBOI0 00CIyrOBYBaHHSA
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O.A. /I3pIrMan, MarucTp 3KOHOMUYECKOH KHOSPHETUKU

Kueecxuii nayuonanonviii mop2oeo-sxonomuieckuil ynusepcumem, 2. Kues, Ykpauna

KaacrepHblii aHAJIU3 KIHMEHTCKON 0a3bl JaHHBIX NPeANPUATHH cdepbl yeayr

OmnpeneneHbl OCHOBHBIE TEHACHIMM U COCTOSIHME Pa3BUTHS pPBIHKA YCIyr B YKpauHe. MccienoBaHsl
9KOHOMHKO-MAaTeMaTHYECKHE MOJEIN M METO/Abl (DYHKIHMOHMPOBAHMS M YIPABICHUS NPEINPHUIATUSIMU Chepbl
yciyr. BelgeneHpl HHCTPYMEHTBI, METOBl M TEXHOJOTHH MPOBEICHHUS KIACTEPHOTO aHAINM3a U OMpEIeNICHHS
(DYHKIIMOHAJIBHBIX XapaKTEPUCTHK CHCTEM MacCOBOTO OOCIy)XHBaHMS KiIMeHTOB. OcyliecTBIIEHa IpOrpaMMHast
pa3paboTka aBTOMAaTHU3MPOBAHHON CHCTEMBI O00OpaOOTKHM KIMEHTCKHX 3aKa30B B YCJIOBHAX H3MEHSIOUIETOCS
Crpoca ¢ MCIOIb30BaHNEM METOJIOB KJIACTEPHU3AlMH U CETMEHTAlNU KIMEHTCKOM 0a3bl JaHHBIX
cepa ycayr, KiIacTepHbIi aHAIU3, CETMEHTALMS, CUCTEMa MacCOBOr0 00CIy:KMBaHUS
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