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Big Data technologies have been successfully applied in this area. At the same time,
important directions of the sustainable development strategy are goals directly or indirectly related to
the state of the environment - such as ensuring the availability and rational use of water resources, the
sustainability of cities and towns, including improving public transport, creating green public places
and improving urban planning and improvement, combating climate change, preserving marine
systems and terrestrial ecosystems, developing sustainable patterns of consumption and production,
including their efficient allocation of shared natural resources as well as a reasonable accommodation
of toxic waste and contaminants, stimulating and motivating industries, businesses and consumers to
recycle and reduce the amount of waste [7]. This work is a synthesis of these two areas - the use of
modern information technologies for processing geoecological information and building a system for
predicting the level of comfort of living in the territorial units of the Republic of Belarus.

To ensure sustainable development of the Republic of Belarus, comprehensive measures
should be provided to protect the atmosphere, protect and rational use of land, forest, mineral
resources, water resources, to promote sustainable agriculture and rural development, to preserve
biological diversity, and the environmentally safe use of biotechnologies and toxic chemicals for the
environmentally sound disposal of hazardous, solid and radioactive waste.
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The sustainable development strategy should consider environmental protection and rational
use of natural resources not as an end in itself, not in isolation from the development process, but as an
integral part of it. In general, nature management should be carried out using such methods and on
such a scale that they can achieve the necessary economic development under the indispensable
condition of ensuring equal opportunities and preserving the environment for future generations. This
requires the greening of the economy, the transition to a new stage of material culture, compatible and
balanced with natural resource potential. The Sustainable Development Strategy seeks to harmonize
social, economic and environmental development as equivalent complementary components in a
single balanced complex “man — environment — economy” [7]. Therefore, the urgent problem is the
development of a method for processing heterogeneous environmental indicators, bringing them to a
single presentation form, the development of an indicator linking the above components of the “man —
environment — economy” system and the creation of monitoring and forecasting systems for the state
of the environment. Such an indicator in this work is the level of comfort of living (UKP).

Currently, in connection with the growth of industry, emissions, the relevance of
anthropogenic pressure assessment is increasing. Factors of anthropogenic impact on the environment
and environmental risk are closely related, with an increase in anthropogenic impact, the likelihood of
an event having adverse effects on the environment - environmental risk - also increases. Data on
levels of harmful and dangerous factors are important both for assessing the level of environmental
pollution and for assessing the risk of morbidity and mortality.

In real conditions, anthropogenic influence on the territory of the administrative districts may
be divided into several components, main of which are: industrial, agricultural, transport and
demographic load. Equally important is the level of physical contamination, including noise, vibration
and ionizing radiation.

In the assessment of anthropogenic impact and of calculating the level of PPD, it is important
to reasonably select the primary units for research, characterized by a sufficient homogeneity of the
economic use and environmental conditions.

At the present stage of development of society, protection of environment is paid much
attention. This is due to increasing anthropogenic pressure due to the establishment of new industries
and the need to limit the adverse effects of pollutants on public health.

One way of monitoring the state of the environment are stationary posts of observation.
Monitoring atmospheric air is carried out in 19 cities and industrial centers. Regular observations
covered the territory, which is home to 87% of the population of big and medium cities in the country.

Currently, human economic activity has a significant impact on the biosphere, that is why
environmental issues, environmental protection, assessing the impact of environmental factors on
human health, public availability of environmental information are important. The software allows you
to perform a comprehensive assessment of anthropogenic load in the administrative area, including the
consideration of pollution in different environments, types of pollutants, specific pollutants.

The software package produces statistical processing of data received from fixed and mobile
monitoring stations for the environment. figures 1 and 2 present data on the following features:

- environment;

- type of pollutant;

- pollutant;

- the city;

- type of observation post;

- observation post.

The database contains the values of maximum permissible concentrations that correspond to
the currently established regulatory legal acts the user can see.

The user can set the search parameters that will be reflected in the report, the report can be
generated for a specific administrative territory, a specific pollutant, polluted environment and a
period of time.

The reports (Figs. 3 and 4) have two possibilities of visualization according to private
indicators: construction of linear diagrams against the background of values averaged over all
administrative territories or in the form of a report generated in .pdf format with color highlighting of
permissible / unacceptable concentrations. The complex indicator is visualized by filling in the
administrative territories with a certain color, depending on the value of the complex indicator.
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Fig. 4. Visualization of the results in the form of linear diagrams according to the data for the city of Minsk

To calculate the PPD is based on a mathematical model with regression equations that will allow
us to more adequately consider the extent of the influence of anthropogenic impacts on territorial unit.

Assessment of the level of comfort of living in a certain area of the city is a priority in the research
of modern ecology. For its calculation, and storage of information requires a large amount of data.

Assessment of the level of comfort of living were cited in three areas of the environment — air,
soil cover and water resources.

The task of a regression method neural network modelling to solve different types of
problems: multi-layer perceptron, linear networks, radial basis function and generalized regression
network. The linear model does not differ from ordinary linear regression, but in the language of
neural networks represented by the network without intermediate layers, in which the output layer
contains only linear elements (i.e. elements with linear activation function). It is possible to train the
linear network using the standard algorithm for linear optimization.

In general, the problem of forecasting time series with Ann is reduced to the following
sequence of steps:

The problem of forecasting of environmental situation in the territorial unit of the Republic of
Belarus is reduced to the following stages: collecting data for raining (the stage considered one of the
most complicated ones);

- preparation and normalization of data (reduction to BP type);

- choice of ANN topology (at this stage, a decision is made on the number of layers and the
presence of feedback);

- empirical (by experiment) selection of ANN characteristics;

- empirical selection of learning parameters;

- ANN training;

- verification of training on the adequacy of the task;

- adjustment of parameters taking into account the previous step, final training;

- verbalization of ANN (minimized description using several algebraic or logical functions)
for the purpose of further use.

- analysis and preparation of a sample of experimental data for their computer processing.

For forecasting, we used the data of annual reports of the National Environmental Monitoring
System of the Republic of Belarus for the period from 2006 to 2018.

Conclusions. When developing monitoring methods and systems, many parameters must be
taken into account. For this period of time, there are only software tools and methods that take
measurements of pollution indicators for individual components of the environment. Evaluation of
individual components is important, but it does not allow evaluating in a complex; therefore, a method
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that generally considers all anthropogenic loads is of scientific interest. Thanks to the integrated data
processing, this method has significant advantages and a wider range of applications.

The undoubted pluses include the fact that all disparate indicators that are difficult for control
and understanding by non-specialists are combined into one, which greatly simplifies the use of
calculation results and provides a backlog in the future for the creation of an information resource on
which the ecological state will be displayed in real time .

The minus of the information and averaging of the assessment should not be neglected,
namely that due to the possibility of fluctuations of various indicators, a comprehensive assessment
may remain within the norm, and some of the indicators will be above the norm. To eliminate this
drawback, it is necessary, when designing a software tool, to introduce additional control modules, but
this will allow it to be developed in the future to a full-fledged expert system.
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Beenenne. Ha cerogusmHuMid J€Hb POCT KOJMYECTBA MOCTyNAmOLIEH HHQOpMaLH
MPEIONPENCTW PAa3BUTHE TEXHOJOTHM 00paboTku Ooibioro kojuvectsa naHHeix BIGDATA.
OO6paboTka OONbIIMX AaHHBIX TPeOyeT CO3AaHUsl CHELUAIBHOIO MPOrPaMMHOTO OOECIeUeHUs MU
PEeLIEHNs BOIIPOCa CTPYKTYPUPOBaHHS HECTPYKTYPHPOBAHHBIX JaHHBIX.

Kommanuu B ycrnoBHSIX JEHCTBYIOIIETO 3aKOHOMATENHLCTBA M COBPEMEHHOTO PHIHKA OO0S3aHBI
TPaTUTh COTHA MUJUTHOHOB Ha 00OPY/I0BaHUE, CUCTEMBI XPaHEHHsI M 00Pa00TKH OOJIBIINX 00BEMOB JIAHHBIX.

CeropHsIIHUN PBIHOK AHATUTHKH OOJBIIMX [aHHBIX CHJIBHO OTJIMYAeTCs OT OTpPAaciH,
CYIIECTBOBABIICH HECKOJIBKO JIeT Haszall. [psayliee ecsSTUIETHE O3HaMEHyeTcs IepeMeHaMH U
WHHOBAIIMSAMU B KQXKJIOM CETMEHTE 3TOU TTI00aTbHOM WHTYCTPHH.

Ananutrueckas rpynna SiliconAngle B cBoem otuere Wikibon mporHosupyert, 4To OOLIHMiA
PBIHOK aHAJMTHKH OOJBIIMX JaHHBIX OynmeT pactu Ha 11% B rox, m k 2027 romy mocturHer $103
MJIpJI. BO BceM MUpe. borbinas 4acTh pocTa pelHKa B TOCIEAYIOIINE TOABI OyAeT Oaronaps aHanuzy
O6onpmmx maHHeIX B uHTEpHeTe Bemiedl (IoT), MOOMIBPHOCTHM W JpPyruUX Ciydasx HCHOJIB30BAHHA
nepugepuitHbIX BBIYUCICHHH.

Wupyctpust OONBIIMX JAHHBIX OOBEAMHSET TPEX OCHOBHBIX IMOCTABIIUKOB OOIIEOCTYITHBIX
obmakoB — AmazonWebServices, Microsoft Azure u GoogleCloudPlatform. BbonbsmmHCTBO
MOCTAaBIIMKOB MPOrPpaMMHOTIO 00ecHeueHHs CO3[Jal0T pELICHUs, KOTOphle paboTaloT BO BCEX
MHIyCTpUAX. DTH U APYT'He NOCTABIIUKHN OOLIEOCTYIHBIX 001aKOB OONBIINX JaHHBIX, BKItovas, IBM
u Oracle, npeanaratoT ynpasiisieMble TakeThl JaHHBIX [aaS u PaaS, B koTopble KMeHTaM 1 apTHepam
peKoMeHyeTcsl pa3pabaThiBaTh HOBBIE NPWIOKEHHS M B KOTOPHIE OHHM MEPEHOCIT YCTapeBIINE
npunoxxkenus. Kak crnencrBue, mocraBmmku PureDataplatform/NoSQL  kaxkyTcs He TakuMuU
aKTyaJbHBIMHU, TEPSIIOT CBOK 3HAYMMOCTh B OOJIBLIOM IPOCTPAHCTBE JaHHBIX, B KOTOPOM Bce 0oJIblie
JOMHHUPYIOT AUBEPCUPHUIIMPOBAHHBIC TOCTABIINKY ITyOIMYHBIX 00J1aK0B.[1]
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Ha ocHoBaHuM BbIlIE CKa3aHHOTO, MOXKHO CJENaTh BBIBOJA, YTO HawOoJjee MepCreKTHBHOM
SIBJISIETCS CBSI3KA TEXHOIIOTHM 00NayHbIX cepBrcoB u BigData. D10 060CHOBaHHO TeM, YTO HE BCE
KOMITaHUHM MOTYT IO3BOJIMTH ce0€ OTBOAUTH LIEJIbIe 3TaXKU IO/ CepBepa XpaHEHUs ISl JAHHBIX, B TO
BpeMsi Kak oOJlauHble CEPBHUCHI YXKE ceiuyac TO03BOJISIOT pPa3BepHYTh MPAaKTHYECKH JII000e
nporpaMMHoe obecnedeHre U He TpeOyroT Takux (MHaHCOBBIX Tpar. KoHconmupanus OaHHBIX Ha
OTKPBITBIX CEpBEpax IO3BOJMUT Oojee IMOJHO M KOPPEKTHO aHaJIM3MpPOBaTh M PaboTaTh C ITUMHU
JaHHBIMH, B CIly4yae COBMECTHOH pabOThl HECKOJIBKUX NpeAnpuaTuii. OJHaKO BCe 3TH HOBOBBEICHHUS
TpeOYIOT Kak aJanTaluK CYLIECTBYIOIIETO MPOrpaMMHOI0 oOecreyeHne Tak W pa3paboTKu HOBOTO
IIO c Gomnee akTHBHBIM NpuMeHeHUeM TexHonmoruit MW n mamumHHOTO 00y4eHus s oOpaboTKu
OonpmKx 00beMOB MH(OPMALMU KOTOPBIC IOMOI'YT YEJIOBEKY HE IOTEPSTHCA B OTPOMHOM IIOTOKE
WHQOPMaIUK U BOBPEMsI IPUHUMATh HEOOXOIUMBIE PELICHHUS 110 TEM HJIM WHBIM 3a]adaMm.

Peanmmzamust texnomornit Big Data B o0jacTh MHHOBAIMOHHOW AKOHOMHUKH TIO3BOJISIET
CIEIATUCTaM IO OyXraiTrepckoMy ydery Oojee TIIaTelbHO H3YyYWTh W BHIOpaTh 3(h(EeKTHBHEII
MPOAYKT JIIsi KOHKPETHON SKOHOMHUYECKOH 3a1aun. biaronaps ananu3y uHGopManuu, CrieiuaancTam
CTaHOBHTCSl ymoOHee BecTh Oyxranrepckuil yueT oT YCH 1o KpymHBIX XOJIWHTOBBIX KOMITAaHHH B
paMKax omgHOM opranuzanuu. Kak pesynprar — ynpouieHue paboTsl Oyxranrepa.

[loHnmMaHue TMONL30BATENBCKUX 3allPOCOB M TApreTHHI — OJHAa W3 CaMbIX OOJNBIINX H
MaKCUMaJIbHO OCBEIICHHBIX IMUPOKOH MyOJMKe 00JacTeil MpUMEHEHHs HMHCTpyMeHTOB Big Data.
bonpmue JlaHHBIE TOMOTaIOT aHAJIM3UPOBATh KIMEHTCKHE HMPUBBIYKH, YTOOBI B JaJIbHEHIIEM JIydIle
MOHUMATh 3aIPOCHI TOTPEOUTENEH.

HoBast meroamka mo3Bonmia B3MJISIHYTh Ha BO3MOXKHOCTH OYyXTalTepcKOro ydera c JIpyrou
CTOPOHBI, YTO TNPHBENO K OTKPBHITUIO HOBBIX BO3MOXKHOCTEH. AHAIM3 JaHHBIX — 3TO HMHCTPYMEHT K
MOJIyYEHHIO KOMIIAHMSIMH TIOJIJHOTO MPEICTaBICHHsS OTHOCHUTENBHO KIIOYEBBIX AaCIEKTOB HX OW3HEca.
YBenuueHne JA0XO0A0B, CHIDKCHHE 3aTpaT M COKpalleHHe OOOpPOTHOTO KamuTalia SBISFOTCS TEMH TpeMst
3a/1a4aMH, KOTOpbIE COBPEMEHHBI ON3HEC MBITAETCSI PEILIUTH C TOMOIIBIO AaHATUTHYECKUX HHCTPYMEHTOB.

Hampumep, B HacTosimee BpeMs Bce OOINBIIYIO TOMYJISPHOCTh HaOHWpaeT iatdopma
nporpamMmupoBanus 1C. Kommanus «1Cy» npeanaraeT HCnoiab30BaTh 00JauHbIe CEPBUCHI TIO BEJICHUIO
OyxranTepuy, BCTpanBaeT OO0JadHbIC pEIICHUs B KOH(HUIYpaTop, HUCIONB3YyeT OONayHBIe apXUBHI,
CEepPBUCHI 10CTyMNa K PyHKIMOHAIBHBIM MozesisiM ERP-cuctem u mHOTOE npyToe.

B ocnose ERP-cuctem JieXMT NPUHOMI CO3AAHUS €IMHOTO XpaHWIHMINA (PEHO3UTOPHS)
JAHHBIX, COJIEPKAIETO BCIO KOPIOPATHBHYIO OW3HEC-WHPOPMAIUIO: TUIAHOBYIO U (DMHAHCOBYIO
MH(QOPMAIMIO, MPOU3BOJACTBEHHbIC [aHHbIE, AAaHHBIE IO NepcoHaly W nAp. Hamuume enuHOro
KOPIIOPATHBHOTO PEMO3UTOPHUSI YCTpaHsIeT HE0OOX0IMMOCTh B Iepeade JaHHBIX OT OJHOM CHCTEMBI K
JIpyroi (HampuMep, OT TMPOU3BOJICTBEHHOW CHUCTEMBbI K (DMHAHCOBOW WM K KaJpOBOW), a TaKke
obecrieyrBaeT OJHOBPEMEHHYIO JIOCTYITHOCTh WHQOpManuu s J000ro Yucia COTPYAHUKOB
OpEAnpHUsTUs, 00IaJaI0IUX COOTBETCTBYIOIIMMH MOTHOMOYHSIMH.

ERP-cucrembl mnpenHasHayeHbl MJIs yOpaBiieHHS BCed (MHAHCOBOW M XO3SIMCTBEHHOM
JIeATeNIbHOCTHIO TpeAnpusaTHs. OHU UCIIONB3YIOTCS I ONEPATUBHOTO MPEOCTaBICHUS PYKOBOICTRY
OpeAnpusITUs UHPOPMALUK, HEOOXOAUMON JUISl IPUHSTUS YIPABICHUYECKUX DPEIICHHH, a TakxKe s
co31aHus MH(PACTPYKTYPHl 3JEKTPOHHOIO OOMEHa JAaHHBIMH MPEONpHUSITHS C MOCTaBIIUKAMH M
notpedutensimu. ERP-cucTeMBbl TO3BOJNSIOT WCIONB30BaTh OJHY HHTETPUPOBAHHYIO TPOrPaMMy
BMECTO HECKOJBKHX pa3pO3HEHHBIX. EfuHAs cucTema MOXKET ympaBisiTh 0OpabOTKOHM, JOTHCTHUKOMH,
IUCTpUOYLIMEH, 3a1acaMy, T0CTaBKOH, BBICTABICHHEM CUETOB-(DAaKTyp H OyXTalTePCKUM yUETOM.

INomumo HEoOX0MMOCTH cOOpa TAHHBIX JUISl KOMITAHUH, 00pa00TKa IMOCTYIAIONIed HHPOPMAITUH
JTa€T BO3MOXKHOCTH IIPEJOCTAaBIATh KIMEHTAM WHIWBHIYAIM3UPOBAHHBI HA0Op TOBapoB, COOpaHHBIX
MCXOJI M3 MPENNOoYTeHHH 1 BO3MOXHOCTEH. OpHEeHTHpOBaHME MOJZOOHBIM 00pa3oM 00ECIeunBaeT POCT
KOHBepcuH 110 37%, yUuThIBasi OTHOCHTENBHYIO POCTOTY HACTPOMKH MOAZOOHOTO MOAYJISL IS Biaaesbla
Om3Heca, a TakKe TOBBIIIEHHOTO HMHTEpECa CO CTOPOHBI KIIMEHTAa MOXKHO TIPUHTH K BBIBOAY O
NPAaKTUYECKOM TOJIb3€ UCTIONB30BaHus TexHonoruid Big Data s mokynarerneid.

BruiBoabl. B mapketunre unctpymenTtsl Big Data mo3BosisifOT BBISIBUTD, POJBIKEHHE KAKUX
ujell Ha TOM WM WHOM JTale IUKJIA MpojAax sBisieTcs HanOonee 3¢p¢ekTrBHBIM. C IMOMOIIBIO
aHaiuu3a [aHHBIX OIPEAENIeTcsl, KaKk HHBECTHUIMU CIIOCOOHBI YIYYIIUTh CHCTEMY YIIPaBJICHUS
B3aMMOOTHOILICHUSMH C KIIMEHTAMH, KaKyl0 CTPaTeTHIO CIEAYyeT BBIOpaTb [UIS TIOBBIIICHUS
K03(¢ GHUIMEeHTa KOHBEPCHH B KaK ONTHMH3HPOBATH KU3HEHHBIN MK KJIMEHTA.
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