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Abstract. The automation of the process of identifying deviations and controlling key indicators is an important step in
planning and implementing corrective and preventive actions to ensure the stability of the process of achieving strategic goals.
The analysis of detected deviations is a multi-step procedure aimed at studying interrelated random events and processes with-
in the considered class of complex dynamic systems (CDS). The reliability of deviation identification depends on the methods
of their detection, observation methods, formalized representation of parameters, etc. In today's dynamic business environ-
ment, the ability to systematically track progress toward strategic objectives is a key factor for sustainable growth and effective
decision-making. The research analyzes existing methodologies for strategic planning, performance management, and monitor-
ing systems, with particular emphasis on the Balanced Scorecard approach and key performance indicators (KPIs). Based on
the identified requirements, a conceptual model of the monitoring system has been developed, including data collection, pro-
cessing, visualization, and analysis modules. The system architecture is designed to ensure flexibility, scalability, and integra-
tion with existing corporate information systems. Special attention is paid to data security, user accessibility, and ethical as-
pects of information processing. The developed system allows management to receive timely, objective, and comprehensive
information about the state of goal achievement, quickly identify deviations, and make informed managerial decisions. The
results of the study can be applied in various industries to improve the efficiency of strategic management processes.
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1. Introduction - registration of incidents, procedures performed, reporting,
etc.

Figure 1 shows an example of the process of changing the
values of the strategic objective indicator.

The main task of the information system for controlling
the SSP processes of achieving strategic goals is to monitor
the progress of planned activities, detect deviations in
planned and actual indicators, and carry out procedures to s
eliminate the identified deviations.

The information system for monitoring the process of

achieving strategic goals performs the following main func- L
tions: L,
- detection, identification and management of incidents Ly
arising in production and management processes to achieve L
strategic goals; b,
- detection of deviations in the values of key process indi- L
cators from the planned values, identification of sources of L, ’
deviations; O L
- selection of procedures designed to eliminate detected in- !
cidents;
- assessment of the impact of the detected violations on the fo t B
process of achieving strategic goals, Figure 1. Example of the process of changing the values of

- tracking the dynamics of changes in the indicators of stra-  the strategic goal indicator [1]
tegic goals for all processes and throughout the company's

management hierarchy in accordance with the strategic map of Figure 1 shows:

the BSC; N is the graph of changes in the upper limit of the per-
- forecasting the risk of incidents and preventing instability ~ missible deviation of the current value of the controlled indi-

in the process of achieving strategic goals; cator (Lni) from the beginning to the end of the process (to-tx).
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M is the graph of the change in the lower limit of the per-
missible deviation of the current value of the controlled indica-
tor (Lmi) from the beginning to the end of the process (to-tx).

P is a graph of changes in the current value of the con-
trolled indicator (Lp) from the beginning to the end of the
process (t0-tk).

It is normally considered if from the beginning to the end
of the process of achieving the strategic goal for this indica-
tor its value is in the range Lyi < Lpi < Lqi.

1.1. Subsection

Another important task of the BSC controlling information
system is to identify the type of deviation, connect the appro-
priate procedures for its prompt elimination, predict the danger
of new deviations and take measures to prevent their occur-
rence. All these procedures are aimed at ensuring the stability
of the process of achieving the company's strategic goals.

In practice, the automation of procedures for detecting
deviations and determining cause-and-effect relationships
between various indicators of the BSC processes is associat-
ed with many factors, among which are:

- difficulties in clearly documenting, logging and classi-
fying possible deviations in the controlled processes;

- complexity and duration of the processes of approval
for research and analysis of the causes of deviations;

- lack of developed technological tools for planning and
implementing changes to eliminate the detected deviations;

- lack of formalized methods for assessing the degree of
impact of deviations on the further process of achieving
strategic goals;

- the duration and complexity of the preparation of the
production dossier.

Management of processes for achieving strategic goals
refers to the tasks of managing complex dynamic systems
(VCS) with random behavior. Such problems are solved by
methods of modeling behavioral analysis. At present, active
research is being carried out on the modeling of processes
and phenomena in the class of VTS under consideration in
order to analyze the cause-and-effect relationships between
the components and links of systems [1,2,3,4,5]. However,
despite active work and research, practical results in the field
are still insufficient [6,7].

2. Materials and methods

In practice, the problem of VTS monitoring is carried out
on the basis of a formalized description of cause-and-effect
relationships between processes in VTS, determination of
characteristic parameters and process indicators, automation of
control of changes in these parameters and detection of devia-
tions of actual process indicators from the planned ones.

Summarizing the above, the following steps for monitor-
ing deviations of the real process from the planned one can
be noted:

- classification of possible deviations by various parame-
ters (by sources of communication, types of non-compliance,
by the degree of influence on other components of the sys-
tem, etc.);

- dynamic determination of the control method and char-
acteristic parameters;

- automation of the process of comparing actual and
planned indicators;

- dynamic assessment of probabilistic values of the rela-
tionship between various groups of deviations;

- determining the causes of detected deviations;

- activation of corrective procedures to eliminate devia-
tions;

- collection of statistics and forecasting the emergence of
new deviations.

Sources of information on deviations and violations of
the stability of processes can be:

- observation of personnel;

- audit reports;

- software system for monitoring indicators, etc.

In all cases, it is important to carefully record the detect-
ed situations and describe the problems in detail.

To control the key parameters of deviation identification,
there are many methods for calculating, evaluating and visu-
alizing data [8,9,10]. The challenge is to dynamically deter-
mine the required inspection method depending on the cur-
rent production step, the source of the messages and the type
of information being analysed, which can be quantitative,
textual or binary.

The next important task of the BSC controlling infor-
mation system is to detect the cause and determine the source
of the instability of processes. Depending on the type of
deviations and the source of the messages, in some cases the
solution of the problem can be a long and complex process.
For example, if a deviation in the actual and planned sales
volumes of products is detected. To determine the source of
the deviation, it is necessary to analyze the cause-and-effect
relationships between the indicator of the volume of sales of
products and other indicators. If the deviation in the volume
of sales is due to a decrease in market demand, then a new
analysis of the cause-and-effect relationship between the
indicator of market demand and other indicators is carried
out. The process continues until the original source of the
cause of the deviation is reached. The number of iterations in
the analysis of the cause of the deviation may be different
depending on the complexity of the cause-and-effect rela-
tionships between the indicators.

3. Results and discussion

The main task of the controlling information system in
terms of finding the probable cause of the disruption of the
stability of the processes of achieving strategic goals is:

- investigation of all possible causes, instability of pro-
cesses and compilation of a list of deviations in indicators;

- accumulation and consolidation of "historical" data on
past similar deviations, values of the main indicators and
identified causes;

- structuring and cleaning data for further classification of
deviations;

- construction of a stochastic probability’s matrix of in-
terdependence of various groups of deviations;

- selection of the most probable cause of instability based
on data formalization and expert assessments.

Studies carried out at the stages of identification of insta-
bility and determination of probable causes, supplemented by
an analysis of the relationships between individual processes
of the system, will make it possible to establish the cause of
the observed deviations.

4. Conclusions

Cause-and-effect diagrams based on the measured values
of characteristic parameters and their relationship can be
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used to carry out appropriate studies based on visual repre-
sentation. The solution to the problem of identifying devia-
tions and detecting probable causes is possible through the
machine implementation of self-organizing systems, which
would allow, on the basis of the classification of deviations
and the accumulated "historical" data, to determine the sam-
ple of the required method of analysis and the corresponding
characteristic parameters of data control and visualization. In
addition, the machine method based on these historical data
will make it possible to calculate dynamically changing
probabilistic values of the relationship between the devia-
tions of different groups. This will make it possible to deter-
mine with high reliability the main cause of the detected
deviations.
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AnpaTna. AybITKynap/pl aHBIKTay NPOLECIH aBTOMATTaHIbIPY JKOHE HEri3ri KepceTKimTephl Oakpuiay CTpaTervsuibiK
MaKcaTTapFa KOJI )KETKi3y MPOLECIHIH TYPaKThUIBIFBIH KAMTAMachl3 €Ty OOMBIHIIA TY3€TY JKOHE ajJblH ajly iC-KUMbLIIAPbIH
JKOCTIapiiay MeH JKYPri3y/eri MaHbI3[bl KaJlaM OOJIbII TaOblaa bl. AHBIKTAIFAH aybITKYJIaplbl Taljay KypAesl JUHAMUKAIbIK
xyiieHiy (SDS) xapacThIpbUIBII OTHIPFAH KJIACBIHAAFBI ©3apa 0aiIaHbICThl Ke3[eHCOK OKHUFajIap MEH NpOLEeCTepAl 3epTTeyre
OarbITTalIFaH KOIl CaThLIbl MpoLexypa OoNbin TaObUIagbl. AYBITKYJapAbl COMKECTEHIIPYIIH IYPBICTBIFBI OJapJbl AHBIKTAY
omicrepiHe, OakplUIay dJicTepiHe, mapameTpiepai GopManbIsl TYpAE YCHIHYFaA XKoHE T. 0. OaillaHbICTHL. ByTiHTi KYHTi THHAMH-
KaJbIK OM3HEC OpTajia CTPATETHsIIBIK MakKcaTTapra XeTy OapbIChIH JKyHell TypAe KaJaralayra MYMKIiHIIK OepeTiH KaOijert
TYpPaKkTel ©Cy MEH THiMAl menrM KaObuigayaa Herisri ¢axrop Oonbinm TaObliagsl. 3epTTey CTPaTETHsUIBIK JKOcHapiiay,
OHIMJILTIKTI 6acKapy »KoHE MOHHTOPHHT yienepi OOMBIHIIA KOIIaHBICTAFbI d/IiCTEMENIepl TAIalIbl, epekiine Hazapasl Bal-
anced Scorecard Tacii MeH Heri3ri eHiMaiTik kepcetkimtepine (KPI) aynapansl. AHBIKTaIFaH TalanTapFa Heri3iese OThIPHII,
MOHHUTOPHHT JKYHWECIHIH KOHLIENTYal bl MOJENI 931pieH i, OFaH AepPEeKTepAl KUHAY, OHJIEY, BU3Yyall1ay JKoHE Tajgay MOIYJIb-
nepi kipeni. XXylie apxuTeKkTypacsl HKEMAUTIKTI, MacIITa0TaTyJ6l XKOHE KOJIJAHBICTAFBl KOPIIOPATHBTIK aKIMapaTThIK Xyienep-
MeH OipiKTipyIi KaMTaMachI3 eTy YIIiH Kypbuiabl. JlepekTepiH Kayimnci3airine, maiganaHyIIbUIap A6IH KO KeTKi3yiHe jKoHe
aKmapaTThl OHACYIiH 3TUKAJIBIK acTIeKTiIepiHe epeKIlle Hazap ayIapbUlaibl.

Heczizzi cozoep: meyoecmipineen kopcemxkiwmep cytieci (TKIK), xkypoeni ounamuranvix sxcyie (CIDK), baxwiiay.

Pa3patorka nHGoOpMAMOHHON CHCTEMbI MOHUTOPHHIA MPOIECCA
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AHHOTanusi. ABTOMaTH3aIys IpoLecca ONPENEICHNs] OTKIOHEHUH 1 KOHTPOJIb OCHOBHBIX ITOKA3aTENCH SBISCTCS BaKHBIM
IIaroM B IUIAHUPOBAaHWM W TPOBEACHUN KOPPEKTUPYIOIIUX WM IPEBEHTHBHBIX ACHCTBUH IO OOECIIEUEHHIO CTAOMIBHOCTH
mporiecca JOCTIKEHHS CTpaTeTHYecKuX Ieneil. AHamu3 oOHapyKEHHBIX OTKJIIOHCHHUH IPENCTaBIsAeT COO0H MHOTOIIATOBYIO
npoLenypy, HalpaBJIeHHYIO Ha U3y4YEeHHE B3aUMOCBS3aHHBIX CIyYallHBIX COOBITHI M MPOIIECCOB B PACCMAaTPUBAEMOM Kilacce
cioxHoit guHammudeckor cucrembl (CZC). [locToBepHOCTh HISHTU(QHKAIMM OTKIOHEHUH 3aBUCHT OT CIoco0OB X
oOHapy>XeHHs, METOJIOB HaOIoIeHHs1, (POPMATM30BAHHOTO MPEACTABICHUS apaMeTpoB U T.A4. B COBpeMEHHBIX TUHAMUYHBIX
OM3HEC-YCIOBHUAX CIHOCOOHOCTh CHUCTEMATHYECKH OTCIICKHBATH INPOTrPECC K CTPATErMYECKUM LEISIM SIBISAETCS KIIOYEBBIM
(axTopoM ycroiumBoro pocra u 3(P(EeKTUBHOIO NMPHUHATHS PEUICHUH. B mcciemoBaHWM aHAIM3UPYIOTCS CYIIECTBYIOIUC
METOJIOJIOTUH CTPATErnYECKOro IIIAHUPOBaHMs, yIpaBiieHHs! 3)(HEKTHBHOCTHIO U CUCTEMbl MOHUTOPUHTA, C OCOOBIM aKIICHTOM
Ha mioxxon Balanced Scorecard u ximrouesbie okaszatenu 3¢ dekrusrocTr (KPI). Ha ocHoBe onpenenenubix TpeboBanmit Oblia
pa3paboTaHa KOHIENTyaJIbHAs MOJIETh MOHUTOPHHTOBOM CHCTEMBI, BKITFOUAIOIast MOIyiM cOopa, 00pabOTKH, BU3yaIn3auu 1
aHaNM3a JaHHBIX. APXUTEKTYpa CHCTEMbI CIIPOCKTUPOBaHa ISl 00ecHeyeHnsI THOKOCTH, MacITabupyeMOCTH M HHTETpaluy C
CYIIECTBYIOIIMMHU KOPIOPATHBHBIMHA MH(OPMAMOHHEIMU cucTeMaMu. Ocoboe BHUMaHHE yIelsieTcsl 0€30MacHOCTH JaHHBIX,
JOCTYITHOCTH JJISI TOJIb30BATENA M STHIECKUM acleKTaM 00paboTKu HH(YOPMALIUHL.

Knrouesvie cnosa: cucmema coanancuposanuvix noxazamenei (CCII), croocnaa ounamuuecxas cucmema (C/C), xou-
MpOJIUHE.
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