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In modern conditions of limited budget for enterprises of aerodrome operators, the task of optimizing decision making in flight safety
management is becoming extremely urgent. Management decisions, which are a safety management tool, must be not only effective in
terms of expected improvements in safety, but also cost-effective and appropriate for the enterprise. Optimization in this article should be
understood in terms of the mentioned criteria. The article presents a method for supporting management decision-making as part of a
safety management strategy for the activities of aerodrome operators. In the presented methodology, an important place is given to
indicators of the level of safety of flights and their use in making managerial decisions. Along with the safety indicator, an indicator of
financial damage from recorded events is used, which is calculated in value terms taking into account direct and indirect damage to the
aerodrome operator. Regression modeling is used in conjunction with the decision-making technique of “human-machine procedures”.
Regression analysis is performed using STATISTICA software, and allows you to identify the dependence of indicators on the degree of
influence of hazard factors. The resulting model, based on data from last year, makes it possible to forecast the values of indicators for the
next. Using the decision-making methodology of “human-machine procedures”, an assessment is made of the priority of implementing
managerial decisions based on an integrated criterion. The methodology ensures compliance with the requirements of Russian and
international air legislation for operators of certified acrodromes. The scope of its application can be expanded to SMS of all aviation
service providers, taking into account the relevant specifics of the services provided and the existing hazard factors.
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INTRODUCTION

In 2020 the civil aviation encountered serious challenges concerning its regular activity. Ac-
cording to the Russian Federation Government Regulation Ne 434' the air transportation and airport
activity suffered significant impact from the COVID 19 pandemic. It is of utmost importance to con-
sider the balance performing the flight safety management tasks” in such conditions, and when the sit-
uation becomes stabilized as well.

Aerodrome operators in crisis face the acute budget deficit as a consequence to the decreased
passenger flow”. The term “airport operator” implies “a person owing an airfield or a helipad under the
right of ownership, by lease or any other legal ground and using this airfield or helipad to provide air-
craft take off, landing, taxiing and parking™. Nevertheless, flight safety level should be constantly
improved or, at least, maintained, as the present situation in the world should not affect it. Flight safety
should not be compromised due to budget issues. Figure 1 (borrowed from SMM ICAO Doc 9859)
shows the abstract line of the boundaries of the safety space. The safety space decreases with the insuf-
ficient funding, which results in the flight safety deterioration.

! Regulation No. 434 of the Government of the Russian Federation On Adopting the List of Industries in the Russian Econo-
my Most Severely Affected by Deteriorating Conditions Resulting from Proliferation of the New Coronavirus Infection.
(2020). 5 p.

2 Safety Management Manual (SMM) ICAO Doc 9859, 4™ Edition. (2018). 218 p.

3 According to international airport association data. MMA. Available at: http://interairports.ru/ (accessed 19.07.2020).
(in Russian)

* Federal Law Ne 60 -FZ 19 March 1997 “The Air Code of the Russian Federation” (1997). 60 p.
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Fig. 1. ICAO Safety Flight Management Balance
(borrowed from the ICAO SMM. Doc.9859, 4™ ed. 2018.)

At the same time, Figure 1 shows that flight safety overfunding may seriously affect the pro-
duction profitability thus resulting in the enterprise bankruptcy. It is obvious, that the flight safety
funding should be balanced (the management dilemma), ICAO SMM does not state the methods for
balancing the funding.

Managerial decisions have always been the main tool for flight safety management. Such solu-
tions made by the airdrome authorities are the grounds for the measures aimed at diminishing the dan-
ger factors in the aerodrome activity.

The mathematical methods for the managerial decisions effectiveness assessment are shown in [1].
However, the solution to our problem is not possible if only one criterion, the effectiveness, is taken
into consideration. The managerial decision priority ranking and feasibility have to be evaluated eco-
nomically. According to the decision theory [2, 3], this is a two-criteria task.

TERMS OF REFERENCE

At present there are different methods for two-criteria task optimum solutions, shown, for ex-
ample in [3, 4, 5]. The most frequent way is to limit the number of criteria to one. The result is
achieved applying the convolution method, global criterion method, threshold criterion method, dis-
tance method. As it was fairly stated in [6], the mentioned methods are not strictly justified, thus the
application of them is determined by the conditions of the problem and the preferences of the deci-
sion maker.

Alongside with the abovementioned methods, Edgeworth-Pareto principle, Nash principle and
man-machine decision making tools are being applied. The latter three are of most interest, as they do
not imply a predetermined optimal decision scheme, and allow to keep all the obtained data [6].

The first criterion. In order to determine the decision-making effectiveness, it is appropriate to
apply the flight safety record based on the previous events. Any record, typically evaluated by the en-
terprises can serve as an example for that, for instance the ones described in papers [7—12], or others.
The present paper will be using the criterion conditionally called Fp; (flight safety performance indica-
tor). As it has been established within the industry, this indicator actually shows the hazard level dur-
ing the flight, so the task for the first criterion is to minimize the first indicator.

The second criterion. The method implies the financial indicator as the second criterion. It shows
the numeric value of the cost equivalent in provisional monetary units (used to eliminate any national
currency as a reference) required to implement the managerial decision. The paper suggests calling the
criterion “the financial loss indicator” (Fy;). Likewise, the second criterion must also be minimized.
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In order to evaluate the factors for both criteria separately, it is appropriate to use statistical
analyses and modelling. The model allows to forecast the criteria values in case the featuring opera-
tional conditions change.

REGRESSION MODEL FORMATION

Regression modelling is one of the statistical analyses and forecast methods. The variety of its
application is presented in the summarizing paper [13].

The main idea of the regression analyses is in composing the regression equation. Such an equa-
tion demonstrates the dependence of one variable (dependent) from several other dependent variables.

Let us take Fp and Fy; as the feedback (dependent variable) (further -Indicators). Every indica-
tor would require its own regression equation. It is also necessary to determine independent variables.
In practice, there can be numerous factors influencing the indicators, and it is impossible to take all of
them into consideration. For the sake of simplicity, it is suggested using Generalized Hazard Rate or
Generalized Hazard. Hazard assumes “the result of the action or absence of action, circumstance, con-
dition or their combinations, which affect civil aircraft flight safety” as it was defined in the Order No.
1215 of the Government of the Russian Federation”.

Generalized Hazard degree of impact onto the previous events may be evaluated in conditional
units(points).

The regression equation general arrangement:

II=p8,+p,P +..+ D +..+ B,D, (1)

where: /7 — indicator, dependent variable of the regression model;
@i — Generalized Hazard (GH), independent variables;
Bi — regression coefficients.
There are six GH areas suggested, the GH areas are structured depending on the activity types.
The activity types were determined during the ISAGO®’ Ground Operation Safety Audit and by aero-
drome activity types listed in GOST (National Standard of the Russian Federation)®.
The research suggests the following GH areas:
e AS - Aerodrome support
o SET - Special equipment and transport
e ATC - Air traffic control
e OP - Ornithological provision
e BCH - Baggage cargo handling
o SEC -Security
The listed hazard areas are generalized according to the aerodrome operator activity types. Oth-
er types of activity are cases, which can this way or another be related to one of the listed above. Fire-
fighting, SAR and emergency services are not listed deliberately, as their activities are intended to di-
minish the consequences of the hazards.

About procedure for development and application of safety management systems of flights of air vehicles, and also collec-
tion and data analysis about the factors of danger and risk creating safety hazard of flights of civil air vehicles, storages of
these data and exchange of them. Order of the Government of Russian Federation November 18, no. 1215. (2014). 3 p.

5 TATA Safety Audit for Ground Operation (ISAGO). Standards Manual. 7th Edition, Effective February 2018. 350 p.
IATA Safety Audit for Ground Operation (ISAGO) Guidelines on auditing a Safety Management System. Based on
GOSM 5th Edition, Effective July 2016. 370 p.

¥ GOST R 57239-2016 (National Standard of the Russian Federation) Aviation Activity Safety Management System. Da-
tabase. Aviation infrastructural risks caused by aerodrome activity, Moscow, Standartinform. (2016). 43 p.
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Consequently, the application of the method is explained using real-world analogous fictional
data of one of the Russian airports. The initial data used are the indicators (Fs,; and Fy;) for the previous
year, and each GH degree of impact onto the events of the month, which took place last year. The de-
gree of GH impact is determined by the experts, conversant with the circumstances the reasons of the
events subject to expertise.

Every event, which happened the previous year is to be rated using a 10-point scale (with
1 point which stands for minimum or indirect GH impact on the event and 10 points that stand for the
event completely resultant from this very GH). The results are to be grouped by months. The fragment
of the possible evaluation is shown in Figure 2.

Previous year | Generated Hazards and their impact expert
N | Date ire E;:;z?:nces indicators evaluation
red Fei | Fi | AS | SET | ATC | OP | BCH | SEC
Airport security
vehicle is inopera-
Lol tive, substituted by 1500 ! 3 3
a follow me car
Standardized light-
ing markers on the
2 |17.01 TWY partially 600 6 1
covered with snow
Incursion of the
3 | 29,01 | 2tive TWY by a 2000 2 8
luggage trolley
(flight delay)
January total 0,754 | 4100 7 3 3 0 8 3
SAR portable radio
4 | 12.02 | stations transmis- 0 1
sion inoperable
5 | 20.02 | Dog on the apron 0 1 1 1 1
A small bird in
6| 25.02 NLG bay at takeoff 6000 ! 6
February total 0,515 | 6000 1 0 3 7 0 1

Fig. 2. A fragment of the source data (example)

Figure 2 also shows the actual values of the indicators, calculated using the methods accepted
by the certain aecrodrome operator.

Considering the data obtained, the initial data for the regression model are formulated (fig. 3).
In order to perform further regression modelling operations STATISTICA 13.5.0.17 (English version )
software package is used and instruction cited in [14] are applied.
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|| Data: Month-Fspi-Fli-GHF* (8v by 12¢) (o] 8 |-
Month-Fspi-Fli-GHF =
1 R G 7 3
Fspi | Fli | AS | SET | ATC | OP | BCH | SEC

January 0.754 4100 7, 3 3 0 8 3
February 0515 6000 1 0 3 7 0 1
March 0368 1200 0 1 4 4 0 0
Apiil 0,294 0 1 0 1 0 2 0
May 0405 5300 2 | ] 7 2 0|
June 0129 2000 0 1 5 0 0 0
July 0147 50 0 0 3 0 2 1)
August 0,129 800 0 0 4 2 0 0
September 0423 6110 2 1. 9 0 0 0
October 0257 0 0 0 0 1 0 0
November 0386 0 0 3 0 0 0 0l

. Decomber | 0349 5590 1| 4] 6 0 0 0

i

Fig. 3. Initial data of regression models in the STATISTICA software package

Two basic linear regression models are constructed based on the data obtained. These regres-
sion models illustrate the dependence of every indicator on the GH.

The factor correlation analysis is no sense as the forecast will be based on monthly mean per
year, without indicator values for a certain month. Therefore, multicollinear factors may occur in a
model (linear dependence between the explanatory variables) [15].

The results of the regression model construction for the indicators Fgy; and Fj; are shown in Figure 4.

Wrorn perpeccuoHHoin mogenu gnAa nokazarena Mon:

R=.95044945 R’= 0.90335415

CroppexTuposaHHblii Adjusted E§= 0.78737913

b* Std.Err. b Std.Err. t(5) p-value

N=12 of b* of b
Intercept 0.2819911 0,064340 4,38279| 0,007136
AS 1.44574 0,461960 0,129607| 0.041413 3,12959| 0,025970
SET 0,18609 0,174195 0,023684 0,022169 1,06831  0,334220
ATC -0,30767  0,184020 -0,021643  0,012945 -1,67196  0,155395
oP 0,20519 0,163767 0,013403  0,010697 1,25292  0,265637
BCH -1,00523  0,492032 -0,077092 0,037734 -2,04302  0,096497
SEC 0,31380 0,293056 0,062253 0,058138 1,07077 0,333214

Wrorn perpeccuoHHon mogenu gnA nokasarena May:

R= 093457158 R’ = 0.87342403

CroppexTuposaHHbiii Adjusted R>= 0.72153287

b* Std.Err. b Std.Err. t(5) p-value

N=12 of b* of b
Intercept L_-520.9471 1059,050 -0,49190 0,643623
AS 0,908097 0528675 1170,890 681,668 1,71768  0,146499
SET 0,174757  0,199352 319,888 364,907 0,87663 0,420804
ATC 0431384 0,210595 436,465 213,075 204841 0,095837
OoP 0428934 0,187418 402,978 176,077 2,28865 0,070769
BCH -0,760775 0,563090 -839,169 621,113 -1,35107  0,234588
SEC 0,166206 0,335378 474,248 956,958 0,49558 0,641202

Fig. 4. The results of the construction of regression models

Here, column “b” shows the regression coefficients, i.e. the constant and the coefficients for
every indicator (for every independent variable).

Column “b*” shows the values for standardized coefficient ().

The GH influence importance values are shown in “p-value” columns.

R~ the coefficient of linear determination, which is the regression model adequacy value

Std. Err of b (b*) — the standard mean error of b (b*).
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FEASIBILITY ASSESMENT OF THE MODEL

The adequacy and the application spectrum of the model should be evaluated to be able to ap-
ply the results obtained.

The determination coefficient for every model is shown in the head of the table (fig. 4) as
“R* . This coefficient may take the values from 0 to 1 and shows the number of factors considered
within a model out of those that influence the dependent variable. For this case, the determination co-
efficients are quite fine (according to [16] if more than 0,8), which proves that the model will be more
precise than a simple mean value forecast [17].

Also, STATISTICA software package allows to convey a technical analysis of residual. The
theory of regression analyses defines residual as the actual data deviation values from the regression
line. Let us analyze the residual for Fgp; (likewise for Fy;). Figure 5 shows the frequency histogram of
residuals, and Figure 6 shows the probability plots — normal for the residuals.

Distribution of Standard residuals Normal Probability Plot of Residuals
Expected Normal 20 —

15 o~
1.0 i
0,5 P

0.0 »

Mo of obs

-0.5 ,9/

-1,0 -

Expected Normal Value
0
AY
hY

-1.5 ,1)/

o -2,0
Y . 0. i T 15 012 -010 -008 -006 -004 -002 000 002 004 006 008 010 012

Residuals

Fig. 5. The frequency histogram of the distribution Fig. 6. Normal Probability Plot of Residuals

of residues

The given graphs show the normal residual plotting and also the absence of the actual data de-
viation from the theoretical normal line

Let us enter the monthly mean values of GH for the previous year (M; mean) from the input da-
ta (fig. 3). The model shows the result of the mean indicator values, and the values for their confi-
dence intervals £+ 95 % (fig. 7).

Predicting Values for (Mecauy-16n-MNMpy-O00) Predicting Values for (Mecay-16n-MNMpy-O00O)
variable: 16n variable: Mgy
b-Weight Value b-Weight b-Weight | Value b-Weight
Variable * Value Variable * Value
AS 0,129607  1,166700 0,151212 AS 1170,890 1,166700  1366,078
SET 0,023684 1,166700 0,027632 SET 319,888 1,166700 373,213
|ATC -0.021643  3.416700  -0,073949 ATC 436,465 3416700  1491,269
OP 0,013403  1,750000 0,023455 | OP 402,978 1,750000 705,211
BCH -0,077092  1,166700  -0,089944 BCH -839,169  1,166700 -979,058
SEC 0,062253  0.416700 0,025941 SEC 474,243 0416700 197,619
Intercept 0.281991 Intercept -520.947
Predicted 0,346337 Predicted 2633.385
-95,0%CL 0.285221 -95,0%CL 1627.403
+95,0%CL +95,0%CL
a b

Fig. 7. Average values and their confidence intervals
a) Fi; b) Fy
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The analyses of the model shown confirms its applicability within the methods of factor anal-
yses, [18, 19] i.e. the maintenance factors for the aecrodrome operators and determining the dependence
of the variables. STATISTICA software package allows to construct regressions applicable for the
method based on almost any initial data, which exist in practice.

THE APPLICAZTION OF THE MODEL FOR OPTIMIZATION ANY PRIORITY RANKING
OF MANAGERIAL DECISIONS

The flight safety management supposes annual planning. The experts are tasked to evaluate the
percental decrease in the impact of every GH after the implementation of every managerial decision.
The evaluation criteria are shown in Table 1.

Table 1
Criteria for expert evaluation of the impact of managerial decisions
on generalized hazards

Percentile impact onto GH Comment
100 % Maximgrp impact onto GH. Eliminates the possibility of GHs after the manage-
rial decision implementation
50 % iAfter the managerial decision implementation, the possibility of GH is twice as
oW
59, The managerial decision will contribute to the improvement of the only factor
out of the total GH
39 The managerial decision will moderately contribute to the improvement of the
only factor out of the total GH
1% The managerial decision will slightly contribute to the improvement of the only
factor out of the total GH
0.5 % The minimum influence onto GH. The managerial decision will slightly con-
’ tribute to the improvement of the only factor out of the total GH

For example, Table 2 presents the data about the possible managerial decisions showing their
implementation costs (in provisional monetary units) and the percentile impact onto the GHs (the man-
agerial decision efficiency coefficients — Kij). These coefficients must be assessed by the experts based
on the criteria shown in Table 1.

Table 2
Expert assessments of the impact of management decisions on generalized hazards
Cost Efficiency coefficients (Kj;)
The managerial decision Provisional
monetary units AS SET | ATC oP BCH | SEC

1 2 3 4 5 6 7 8
1.To renovate the RWY and TWY 400 0,015 | 0,035 | 0,015 | 0,01 | 0,005 | 0,005
ground marking
2.To develop a data exchange soft- 160 0 0 0.005 | 001 | 0,005 0
ware package
3.To improve the ATC and ornitho-
logical service interaction technolo- 260 0 0 0,02 0,02 0 0
gy
4.To purchase the radio stations 500 0 0,035 0,01 0,005 0,01 0,005
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Continuance of Table 2

1 2 3 4 5 6 7 8
>.To carry out refresher training for 300 0 | 0,035 | 0,005 | 0,005 | 0,005 | 0,005
the interacting departments
6.To repair the RWY and TWY 3000 0,015 | 0,015 | 0,005 | 0,05 | 0,005 | 0
pavement
7.To set the fence from the water 250 0 0.005 | 0,02 0.01 0 0
body
gt.;l";) purchase the equipment (parts 1500 0 0.01 0,05 0.01 0 0
9.The airdrome trolley repair/reno- 400 0.005 | 0,005 0 0.01 0 0
vation

Considering the data makes it possible to correct the monthly mean (for the previous year) co-
efficients for each GH contribution to the indicator after the implementation of each managerial deci-
sion, using the Formula 2.

Mij:Micp._Micp.*Kij (2)
Where: Mi ¢p — the monthly mean GH for the previous year;

Kij — managerial decisions efficiency coefficients.
The new coefficients (M;j;) are shown in Table 3.

Table 3
Contribution coefficients of generalized hazard factors considering the predicted effect of
the implementation of each managerial decision

Coefficients Mj;

MD AS SET ATC oP BCH SEC
1 1,1492 1,1258 3,3654 1,7325 1,1608 0,4146
2 1,1667 1,1667 3,3996 1,7325 1,1608 0,4167
3 1,1667 1,1667 3,3483 1,7150 1,1667 0,4167
4 1,1667 1,1258 3,3825 1,7413 1,1550 0,4146
5 1,1667 1,1258 3,3996 1,7413 1,1608 0,4146
6 1,1492 1,1492 3,3996 1,6625 1,1608 0,4167
7 1,1667 1,1608 3,3483 1,7325 1,1667 0,4167
8 1,1667 1,1550 3,2458 1,7325 1,1667 0,4167
9 1,1608 1,1608 3,4167 1,7325 1,1667 0,4167

Using the models (fig. 4) made on the basis of the initial data for the previous year (fig. 3) ena-
bles to forecast the indexes for the following year considering each managerial decision implementa-
tion. The changes of the indexes AF,; and AFj; may be calculated using the Formula (3):

Alps; = Tpso = Mps;  Allpy; = Mgy — Mgy (3)

where Ilg o / Iy o - upper fiducial limit (+95%CL) for the indexes not taking the implementation of
managerial decisions into account (see fig. 7);
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g5 / ay - upper fiducial limit (+95%CL) for the indexes considering each managerial deci-
sion implementation.

As this is a two-criteria problem, let us introduce two criteria for the managerial decision effi-
ciency:

. AIT , i
C/ = féj; CéZAfIJ (4)
Q; Q;

where Q; is the cost of the j — number managerial decision.

The values of the efficiency criteria are estimated for every managerial decision.
Further, it is necessary to calculate the specific values, as it is recommended in [3]. For the cri-
terion C; the specific value C, is calculated as (5):

J _mi J
= C{ —min C;
/=

()

max C{ —min C{

where maxC lj are minC lj the maximum and minimal values of the criterion.

The calculations for C5'" criterion are likewise, as both criteria (indexes) are supposed to be di-
minished.

As the theory of man-machine procedures cites, the solutions of a multi-criteria problem of the
decision-making theory require to determine weighted coefficients of the criteria importance wl and
w2, that should sum to a one. For example, let us suppose that the airdrome operator sets the criteria
priority as w1=0,6; w2=0,4. Then we can estimate the complex criteria C’ for every managerial deci-
sion using the formula (6):

C/=C/'w +C,7"w, (6)

The results obtained from the calculations (formulae 3-6) are the grounds for the complex crite-
ria evaluation. It is reasonable to rank the managerial decisions in descending order (tab. 4).

Table 4
Ranking managerial decisions by degree of optimization

Ne Managerial decision Cost Complc:;; critert-
1 | 1. Torenovate the RWY and TWY ground marking 400 0,945
2 | 9. The airdrome trolley repair/renovation 400 0,519
3 | 5. To carry out refresher training for the interacting departments 300 0,474
4 3. To improve the ATC and ornithological service interaction tech- 260 0,432

nology

5 | 7. To setthe fence from the water body 250 0,362
6 | 6. To repair the RWY and TWY pavement 380 0,352
7 | 4. To purchase the radio stations 500 0,282
8 | 8. To purchase the equipment (parts etc.) 180 0,236
9 | 2. To develop a data exchange software package 160 0,158
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Managerial decision ranking emphasizes their priority according to the complex criterion cho-
sen. The result obtained may be applied by the person who makes decisions about the feasibility and
priority of managerial decisions implementation.

CONCLUSION

The paper suggests the methods for the flight safety management decisions in aerodrome op-
erators’ activity. The research introduces the method of the managerial decision efficiency evaluation
based on the two-criteria task of “man-machine procedures” using statistical analyses and the method
of regression modelling.

The regression analyses allow to forecast the flight safety records based on the previous year
data, considering the implementation of the new managerial decisions. The method considers the im-
pact of the managerial decisions onto the flight safety, taking their feasibility into account.

Thus, the suggested method allows to rank the managerial decisions and may be applied as the
grounds for the flight safety resources allocation.

STATISTICA software package is suggested as the problem solution tool. The method applica-
tion does not require mathematical skill as the results may be computed using a personal computer.

The method described may be applied for inspections and flight safety departments of the aero-
drome operators. The application area may be extended to Flight Safety Management Systems of all
aviation enterprises regarding the services specifics and typical hazards.

The method upgrade to the level of practical application will require further research and trial
based on the actual data.
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METOJIUKA ONTUMHU3ALIMU MPUHATHUS PEHIEHUN ITPU
YIIPABJIEHHUHU BE3OITACHOCTBIO ITOJIETOB B AEATEJIBHOCTHU
OIIEPATOPOB A2POJPOMOB
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Pab6ota BemonHeHa npu GpuHaHCOBOI noanepxke PODU B pamkax HAyqHOTO MPOEKTa
Ne 19-38-90215

B coBpeMeHHBIX YCIIOBHSX OTPaHHMYCHHOCTH OIOKETa OIEpaTopoB a3poApOMOB 3ajiada ONTUMH3AINK NPUHITHS PEIICHUH PH
yIpaBieHusT O€30MacHOCTBIO IIOJIETOB CTAHOBUTCS UPE3BBIYAMHO AKTYaJbHOW. YIIPaBICHYECKHE PEIICHHS, SBISIOLIINECS
MHCTPYMEHTOM YIIPaBJICHHS! O€30MacCHOCTHIO IOJIETOB, JOJDKHBI OBITh HE TOJBKO 3((EKTHUBHBI C TOYKU 3PEHMS OXKHIAEMBIX
yIIy4IIeHHH B 0€30MaCHOCTH, HO ¥ SKOHOMHYECKH BBITOHBI U LIeJI€CO00pa3Hbl At JaHHOTO npeanpusitus. [lon ontuMusanueii B
JIAHHOH CTaThe ClefyeT MOHMMAaTh MHUHMMM3ALMIO MO 3THM KPHUTEpHsM. B cTaThe MpencTaBieH METOJ HMOMIEPKKU TPUHATHUS
YIPaBJICHYECKUX PEILeHUH B paMKax CTpaTerny YIpaBlIeHHUs Oe30IaCHOCTHIO TOJIETOB B JIEATENBHOCTH OIIEPATOPOB adpOAPOMOB.
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B npezncraBneHHO METOANKE BaXXHOE MECTO OTBOAUTCS MIOKA3aTeNsIM YPOBHs O€30IIaCHOCTH TIOJIETOB M MX MCIOJIb30BAHUS MPH
MPUHSITHN YHPABJICHYECKUX petreHnid. Hapsiy ¢ mokasaTenem 6€301acHOCTH MOJIETOB HCIIONB3YETCsl TOKa3aTeNb (PHHAHCOBOTO
yirep6a OoT 3a()MKCUPOBAHHBIX COOBITHH, KOTOPBIA PACCUMTBHIBACTCS B CTOMMOCTHOM BBIPQKEHHMH C YYETOM MPSAMOIO H
KOCBEHHOro yiepba uisi oreparopa aspoipoma. Vcrmonb3yercss perpecCHOHHOE MOJIEIMPOBAHHE COBMECTHO C METOIMKOM
IIPUHSTUS PELICHUN «4EJI0BEKO-MAILMHHBIX NIPOLENYP». PerpecCuoHHbIN aHaIu3 BBIIOJIHSETCS C IPUMEHEHUEM IPOrPaMMHOIO
ooecriedernst STATISTICA u mo3BousieT BBISABHTH 3aBUCHMOCTh ITOKa3aTelied OT CTENeHH BIMSHUS (PAKTOPOB ONACHOCTH.
[TomydenHast Mozienb Ha OCHOBE JTAHHBIX 3a HPOLUIBINA IOl JaeT BO3MOXHOCTH BBINOJHSTH IPOTHO3 3HAUECHHH IMOKa3aresneil Ha
cnenyrommid. Vcrnone3yst METOOMKY TIPUHSTHS PEICHHH «YeJOBEKO-MAallMHHBIX MPOLEIYp» BBIIOJHSETCS —OlEHKa
NIPHOPUTETHOCTY BHEJPEHMS YNPABIEHYECKNX pEIIeHn Ha OCHOBE KOMIUIEKCHOrO Kpurepus. Meronuka oOecrieunBaer
BBITIOJIHEHWE ~ TPEOOBAaHWH  POCCHICKOTO M MEXKIYyHApPOJHOTO  BO3LYIIHOTO  3aKOHOJATENIbCTBA UL ONEpaTopoB
CepTU(QUIMPOBAHHBIX a’poApoMoB. OOmacTe ee NpuMeHeHwWss MoxeT ObiTh pacimpeHa 10 CYBII Bcex MOCTaBIIMKOB
ABHALIOHHBIX YCIYT TPH Y4YETe COOTBETCTBYIOLIEH CHEM(HKH MPEAOCTaBISIEMBIX YCIYT U UMEIONMXCs (PaKTOPOB OMAcHOCTH.
HccnenoBanue BoinoHeHO npu (puHaHCcoBO# noyepxke PODU B pamkax Hayunoro mpoekra Ne 19-38-90215.

KunroueBblie ciioBa: puck 0€30MaCHOCTH TIOJIETOB, IOKA3aTelb, OIEPaTop a’dpojapoMa, ONTHMH3ALMsS, PErPECCHOHHBIN aHau3,
TPOTHO3, YIPABICHICCKHE PEIICHNSL.
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