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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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MaxkpoypoBHeBOe MO/IeJINPOBAHHE OIOIZKETHOTO 00ecTieYeH sl YIPABJIeHHS

CoMaJbHBIMU PUCKAMHU

B crarbe cdopmynupoBaHa M peajM30BaHa KOHIENTYyajbHAas MOCTAHOBKA 3aJaddl ITOCTPOCHUS
MATEMAaTUYCCKOW MOJENH, KOTOpas 3aKiodvajach B TMOJNyuyeHHH (YHKIMH WHTCPHOJSIIHAU, a TaKKe
MaTeMaTU4ecKas T[OCTaHOBKA, KOTOpas Halula BbIPAKEHHWE B HCYHCIECHUU JIOKAJbHBIX HKCTPEMYMOB
KyOMYeCcKOro TMOJMHOMA Beca COLMAIBHBIX PACXOIOB TOCYJapCTBEHHOTO Oromkera. B kadecTBe
OCHOBOITOJIATAIOIIECTO TPEATIONIOKEHUS MaKpOYPOBHEBOH MOJAETH OIOKETHOTO OOCCICUCHUs YIPaBICHUSI

COLMANBEHBIMUA PHUCKAMH TIPUHAT TIOAXOM, KOTOPBIH m3mokeH B Meroxormorunn ESSPROS - rmaBHBIM
KOMIIEHCATOPHBIM MEXaHU3MOM COIMABbHBIX PUCKOB JIOJDKHA BBICTYIATh CHUCTEMA COLMAIBHOM 3allUThl U
COLMATILHOIO  00eCIeYeHusl. [TocTpoeHre (QYHKIMH HHTEPHOJSIMU  YASIBHOIO Beca  PAacxXoJ0B

rOCYIapCTBEHHOIO OIOKETa Ha COLMAIBHYIO 3alIMTy M COLMAIbHOE OOecledeHne B OOLIMX pacxojiax
npoBejieHa B cpejie Beiuucaurenbabix anroputmos Wolfram | Alpha. IToctpoerHass maremaThyeckass MOZIEIb
610I[)KeTHOFO 06ecnequl/Iﬂ yrpaBJ€HUA COLUAJIBHBIMU pUCKaMU TI03BOJIWJIa TIOJIYYUTH MaTeMaTUYeCKUM
anmapar, ¢ MOMOIIbI0 KOTOPOro (OpMaIM30BAHO CUTYAIUI0 HEOPEIEICHHOCTH, CBI3aHHOM C BEPOSTHOCTHBIM
XapakTepoOM TIPOSBIEHHUS PUCKA M CIETaHbl COOTBETCTBYIOIINE TIPOTHO3HEIE OIIEHKH.

COMAJIbHBIE PHCKH, (YHKUUS MHTEPHOJSUHHE, BEPOSITHOCTH, COUUAJLHAS 3alIMTA, COLHAJILHOE
obecneyenne, ynpapjienyeckast GyHKIus

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 a,;b, ;c, 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. Bannér 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 I.k; -100%,
i=1

.SecC.

where P,.. — the level of social protection of the population,%; 7;— the level of the relevant
indicator (in most cases i =0-+1); ki — weighted coefficient of the i — the indicator; i =
1..n,n=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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guantitative 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 11450,4 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

= social security  ==health 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} ~0.220876
atx = 3.1947.

min{-0.0151903x* +0.105952x> — 0.211868x + 0.31166 |~ 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

2 3 4

-0,05

01 ¥y =-0,0081x>+ 0,0565x> - 0,1302x+ 0,2295
0,15 R*=1

-0,2

-0,25

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= {(pl ....... (O} };

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

- the estimated functional Fz{fik} characterizes the "gain" or "loss" of the
management body by choosing the solution P ECI);
=t ®J;(Pk) — guantitative assessment of the decision;

J' _ function of the source of information;

P =Py Pa) _ probabilities distribution;

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

Pj, —MaXe e P(® :®j) ' )

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

environment will be in the state ©=0, , and the optimum P or @ will be determined from

the equation:

+ +
fl. =maX, o fjlk.

ko (3)
If it turns out that the maximum P(®:®J’) will be achieved only on a priori
probabilities R Ps , then it is expedient to determine optimal decision P,
or © from the following equation:
S s +
%Z«/:l Fik, = MaX e %Zyzl fik _ @)

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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MakpopiBHeBe MOJAEJTIOBAHHA OKI/KeTHOro 3a0e3NedYeHHs1 YNPaBJIHHA COLIAJIbLHUMH

PHM3HKAMHU

OCKiTBKH HMOBIpHICHI TIPOIIECH HAWOIIBIIT TOYHO BiOOpaKarOThes iX KITBKICHIMH XapaKTePHUCTHKAMHU
YM 3aKOHAMH PO3IMOJLLY, TO aKTyaJlbHHUM € MHUTAHHS 1MOOYIOBM MaTeMaTHYHUX MOJENEH, PO3B’s3aHHs 3aaad
ONTUMI3aIlil 1 pO3MOALTY COmiaTbHUX OIOKETHUX PECYpCiB 3a YMOB HeBH3HaueHOCTi. HeoOXimHICTE po3poOKH
Ta BUKOPUCTAHHSI MaKpOPiBHEBHUX MoJielieil (DiHAHCYBAHHS YIIPABIiHHS COLIAIbBHUMHU PU3UKAMHU 00YMOBITIOETHCS
HASBHICTIO CYTTEBUX POJIOBHUX BiAMIHHOCTEH BiJl IHITNX BU/IIB PH3HKIB.

[poananizoBaHo Haibinbin akTyanbHi (axori mocmimkenns: Karl F. Banndr ta Matthias Scherer,
30Cepe/DKYIOThCSl Ha MIHTAHHAX HEBH3HAUCHOCTI MOJENi Ta il mapaMeTpiB, IO 3yMOBJIIO€ JOJAaTKOBI IepeBart
npu BHOOpi croxactuuHux Mojenei; T. Bospuyk moOynoBaHO MaTeMaTH4YHY MOJENb KUIbKICHOT OIIHKH
COILIANBHOTO 3aXMCTy HACENCHHS YKpaiHW, SKa BPaxOBY€ PIBEHb Ta 3HAYMMICTh BCTAHOBJICHHX IOKAa3HUKIB
cowianbHoro 3axucty; B. Ilpockypa 1OBOIUTH, 110 YNPaBIiHHS PU3MKAMM — I[I€ MOJEGIIOBAHHS MOJMJIMBOCTI
BIIXHWJICHHS, TOOTO HECHIBMAIiHHS 3aIUIAHOBAHOTO 1 (DaKTHYHO OACP)KYBAaHOTO pE3yibTaTy pimeHHs; .
OuliliHUK CTBep/Kye, 10 OaratoBUMipHAa MOJIENb IHTErpaliifHOr0 PO3BUTKY, OKpIM CTpaTeriii pO3BUTKY
OKpEMHUX CEKTOpIB Ta HampsAMKiB, mependadae QopMyBaHHS EIEMEHTIB MOJETI, B SKHX 30CepeiKeHi
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¢yHKIioHaNbHI Aii HAa JOCATHEHHS NPOMDKHUX pe3yibraTiB; O. CaBacreeBa, BHXOISMYM 3 OCOOIMBOCTEH
OFO/PKETHOTO MPOIIECY Ha MICIICBOMY PiBHI Ta 0araToOrpaHHICTh PU3HKIB, OB’ SI3aHUX 13 OFOKCTHUM MPOIIECOM
Ha MICLIEBOMY PiBHI, JOBOANTH HEOOXIHICTD JIOCII/PKCHHS Ta TPYIyBaHHS PU3UKIB €)EKTUBHOCTI OFOJKETHOTO
NPOLIECY IUIIXOM CTBOPEHHsI BiJIIOBIJHOI CHCTEMHU i3 BU3HAYCHHSIM OCHOBHHUX IPYI Ta 3’SICYBaHHSIM CYTHOCTI
pusukiB. PazoMm 3 THM, aKkTyalbHHMHU Ta HEBUPINICHHMH 3QJUIIAIOTHECS TMHUTAaHHS (Qopmaiizaiii Ta moOynoBH
BIJITIOBITHOT MaTeMaTHYHOI MOZEJIi OF0/PKETHOTO 3a0€3MeUeHHS YIIPABIIIHHS COLIATBHUMHI PU3UKAMH.

MeTor0 mocHiKeHHS € TMoOyJ0oBa MaTEeMAaTHYHOI MOJelNi OIOMKETHOTO 3a0e3IeUCHHS YIPaBITiHHS
COLIIAJIbHUMH PU3UKaMH Ta BHPOOJIEHHs BIINOBIAHUX MPOTHO3iB. Y cTarTi CHOPMYIHOBAHO Ta PEasi3oBaHO
KOHIICTITYaJIbHY MOCTAHOBKY 3aBJaHHS MOOYJOBH MAaTEMaTHYHOI MOJIENI, IO IMoJsraja B OTPUMaHHi (QyHKIIT
IHTEpIOJIALIi, a TAaKOX MaTeMaTH4Hy MOCTAHOBKY, IO 3HAMIILUIA BUpa3 B OOYMCIICHHI JIOKAIBHUX €KCTPEMYMIB
KyOIYHOTO TIONMIHOMa BardW COIaJbHUX BHIATKIB JEpPKaBHOTO OFOKETy. B SIKOCTI OCHOBOIIOJIOKHOTO
NPUITYIIEHHST MaKpOpiBHEBOI MoJieli OIJPKETHOrO 3a0e3leueHHs] YNPAaBIiHHS COLIaJbHUMH PH3HKaMH
MIPUHHATO MiAXiA BUKIagAeHui B Metoxonorii ESSPROS - ronoBHHM KOMITEHCATOPHUM MEXaHI3MOM COIiaTEHIX
PU3HKIB MOBUHHA BUCTYIIATH CHCTEMa COLIAILHOTO 3aXUCTy Ta ColliajbHOro 3abesnedeHHs. [loOynosa ¢yHkuil
IHTepIOJIAIii MUTOMOI Bark BUIATKIB Aep KaBHOTO OIODKETY Ha COIaIbHII 3aXWCT i CollialbHe 3a0e3ICUeHHAS Y
3araibHUX BHIATKAaX MPOBE/ICHA Y cepenoBHIIi obuncnoBanbaux anropurmis Wolfram|Alpha.

[ToOynoBana MaTeMaTH4YHA MOJENb OIO/DKETHOTO 3a0€3MEUCHHS YNPABIIHHS COLIATBHUMH PU3HKAMH
Jana  MOXJIMBICTh OTPUMATH MaTeMaTHYHHH amapar, 3a JOIMOMOrol SIKOro (opMaii3oBaHO CHTYAIO
HEBU3HAYEHOCTI, MOB’53aHy 3 WMOBIPHICHMM XapaKTEpOM IPOSIBY PU3HMKY Ta 3pOOJICHO BiIIOBIHI IPOTHO3HI
OIIIHKH.
couianbHi pusuku, QyHKUis iHTepnoasiuii, iMOBIpHicTb, comiaJbHUIl 3axXUCT, colianbHe 3a0e3MeYyeHHs,
ynpaJiiHCbKa QyHKILisA
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Kiacrepuuii aHai3 KJIi€HTCbKOI 0231 JaHUX MiANPUEMCTB cepu mocayr

BusHadueHi OCHOBHI TEHCHINI Ta CTAaH PO3BUTKY PHHKY MOCIYT B YKpaiHi. JloCTimKeHO eKOHOMIKO-
MaTreMaTH4HI MOJeNli Ta MEeTOAM (YHKIIOHYBaHHS W yNpaBJiHHS IMiAIpHeMcTBamMu cdepH mociyr. Bumineni
IHCTPYMEHTH, METOAM Ta TEXHOJOTIl HPOBEICHHS KIACTEPHOTO aHali3y Ta BH3HAYCHHS (QYHKLIOHATBHHX
XapaKTEePUCTHK CHCTEM MacOBOT'0 00CIIyroByBaHHsI KIIEHTIB. 3/IIICHEHO POrpaMHy po3poOOKYy aBTOMaTH30BaHOT
CUCTeMH 00POOKH KITI€EHTCHKIX 3aMOBIIEHb B YMOBaX 3MiHHOTO TIOMUTY 3 BUKOPUCTAHHS METO/IB KIIacTepu3arlii
Ta CerMeHTallii KIieHTChbKOi 0a3u TaHuX
cdepa nocaayr, KJIacTepHUil aHAJI3, cerMeHTaNlis, CHCTeMa MacOBOI0 00C/IyTOBYBAHHS

H.A. Pockaanka, 101, 1-p 9KOH. HayK
A.A. Pockanaaka, npod., A-p 9KOH. HAyK
O.A. /I3pIrMaH, MarucTp YKOHOMHYECKON KHOSPHETHKH
Kueecxuil nayuonanvhulil mopeoeo-axonomuyeckuil ynusepcumem, 2. Kues, Yxpauna
KiacrepHblil aHaIM3 KJINEHTCKOM 0a3bl JaHHBIX NpeAnpuaTHi cepbl yeayr

OmpenencHbl OCHOBHBIE TEHACHIIMM U COCTOSHHUE PA3BUTHS PBIHKA yCIyr B YKpaune. McciaenoBaHbl
9KOHOMHUKO-MAaTEeMaTHYECKUE MOJEIN M MeTOJbl (DYHKIIMOHUPOBAHUSI M YNPABJICHUS MPEIANPHUATHIMHU chepbl
yciyr. BblieneHsl HHCTPYMEHTBI, METO/BI M TEXHOJIOTHH TPOBEACHHS KIACTEPHOTO aHAIM3a M OIpEACTICHUs
(YHKIIMOHAJIBHBIX XapaKTEPUCTUK CHCTEM MacCOBOrO OOCIyXMBaHMsI KiIMeHTOB. OcylecTBiIeHa NporpaMMHast
pa3paboTka aBTOMATHU3UPOBAHHOM CHCTEMBI OOpabOTKM KIMEHTCKMX 3aKa30B B YCIOBHAX H3MEHSIONIETOCS
CIpoca ¢ MCHOJIb30BaHNEM METO/I0B KJIACTePHU3alK M CerMEHTAIMK KIIMEHTCKOM 0a3bl JaHHBIX
cdepa ycayr, KJIacTepHbIi aHAJIN3, CEerMEeHTAIUsl, CHCTEMAa MacCOBOI0 00CTy:KMBAHUSI
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