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ALGORITHM FOR SELECTING A FLOW METER WITH
OPTIMAL PARAMETERS

Problems. In many cases, the problem arises of choosing from a variety of alternatives to measuring
instruments necessary for measuring the parameters of a technological process. So as that measuring
instruments with different designs, operating principles and different technical and technological parameters
are produced by different manufacturers. One of the important problems in the development of these systems
is the selection of measuring instruments with optimal operational and metrological characteristics in
accordance with the manufacturer's specifications and the terms of reference for the system design.

Methodology. Multiple criteria decision-making (MCDM) are used in order to solve problems related
to several criteria. The high accuracy sensors ensure accurate readings, although there are several parameters
involved in measuring process: flow rate; gas or gases used; temperature; operating pressure; pressure drop;
price; accuracy; response time; warm-up time; stable measurement range (turndown) gas is selected.

Findings. Selection process of the optimal gas flow meter for information-measuring system is
considered. Criteria for selection of the flow meters is studied, shown that the selection process is multi-
criterial problem. Algorithm for selection of the gas flow meter is proposed. Proposed algorithm based on
AHP method and TOPSIS. An idea of algorithm is following. Initially experts select some alternatives, which
meet all requirements for flow meters of different suppliers. At the next step the relative criteria of importance
are calculated. After that decision matrixes are composed by which determine the preferences for the goals.

Originality. Better alternative or flow meter with optimal parameters is determined by ranking of all
alternatives.

Practical value. Applying of the proposed algorithm increases reliability of the final decision and
automates the selection process by using of the corresponding software.

Keywords: gas flow meter; selecting algorithm; multi-criteria; decision making.

Introduction. The flow meters differ in the way of measuring the flow. A flow meter is
measuring the flow either directly or indirectly. Results of this measurement may or may not depend
on fluid properties. For example, one flow meter indicates mass flow calculated indirectly based on
a differential pressure and given gas properties, and another flowmeter measures mass flow directly.
In many cases, the problem arises of choosing from a variety of alternatives to measuring instruments
necessary for measuring the parameters of a technological process. So as that measuring instruments
with different designs, operating principles and different technical and technological parameters are
produced by different manufacturers. One of these measuring instruments is a gas flow meter. At
present, flow meters of various designs with a simple operating principle are used to measure and
account for the flow (amount) of gas. The information and measurement systems to which these
devices are connected can also be built on the basis of various concepts. Accurate measurements and
metering of natural gas during production, transportation and distribution is very important in terms
of optimizing these processes. One of the important problems in the development of these systems is
the selection of measuring instruments with optimal operational and metrological characteristics in
accordance with the manufacturer's specifications and the terms of reference for the system design.

Flow meter technologies. Naturally, such a choice is made using existing criteria and
methods, based on information about the principle of operation of these devices, about the parameters
that determine their design, about metrological indicators (accuracy and error, etc.), methods of
receiving and transmitting information, about operating temperature and pressure, about the type of
output signal and the functionality of measuring instruments [1].
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Two primary thermal measuring methods of flow. The flow directly is measured by
temperature sensors in each method. Measurements results in thermal method depend on gas
properties, which depend on temperature of gas, so used gas tables that loaded into them [2].

The first method is the flow meter with the thermal bypass. It operates by following way. The
small portion of the fluid directs to flow through a capillary tube which is wrapped by heating element
with temperature sensors on the both sides. If there is no flow, temperature difference between the
sensors is zero [3]. But the incoming flow passes the first sensor, then it heated as it passes the heating
element, so second sensor indicates raised temperature. The temperature difference between these
sensors will be directly proportional to the value of flow.

The second method uses of the thermal MEMS or CMOS for measuring of the flow. It operates
on the differential temperature between the heated sensor and sensor that measures the flow
temperature. If there is no flow, the difference between the temperature sensors is constant. A flow
cools the flow temperature sensor, and to compensate for this change a heating current is increased.
The value of this current will be proportional to the gas flow [4]. The largest advantages of
instruments with MEMS sensor over thermal bypass devices are the small inertia and small size.

Another type of mass flow meters uses of the Coriolis principle to measure the mass flow
independently of fluid properties. This sensor consists of one or two tubes, that are oscillated at the
tube’s resonant frequency by the special electromagnet. The mechanical waves of tubes are measured
by sensors at different points along of the tube [5]. If there is no flow, the oscillates on the tube
propagate symmetrically, and there is no phase shift between the measuring points. Twisting of the
tube during the flow passes through it, causes a phase shift between the measuring points that is
proportional to the mass flow rate. These measurements do not dependence on pressure. The only
temperature influence will cause of changing of frequency of mechanical oscillations, that leads to
zero shifts, which is smaller than other measurement methods [6].

In the laminar flowmeters measuring of the mass flow performed indirectly based on
differential pressure. In these flowmeters contain of the elements that convert turbulent flow into
laminar [7]. A sensor is carried out measurements of the pressure drop on these elements, and the
flowmeter uses this data in Poiseuille equation to determination a volumetric flow rate. The flowmeter
then converts of this measurement results to standardized mass flow using tables of gas properties
that take into account of the temperature and pressure influence. The high accuracy sensors ensure
accurate readings, although there are several parameters involved in measuring process. So as the
mass flow value is different for each gas, for choosing a mass flow meter it is necessary to take into
account following of the 10 parameters [8]:

Flow rate.

Gas or gases used.
Temperature.
Operating pressure.
Pressure drop.
Price.

Accuracy.
Response time.

9. Warm-up time.

10. Stable measurement range (turndown) gas is selected.

Research method. Multiple criteria decision-making [9] (MCDM) are used in order to solve
problems related to several criteria. Multiple criteria decision-making are regrouped into two
partssections AHP and TOPSIS applied in the field of this research. AHP method is an mostly applied
MCDM technique. It provides a structural and hierarchical method for formulate software for the
selection problems and used to carried out of calculation of the weights of selection criteria [18], and

NGO~ WNE
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TOPSIS technique is applied to ranking of the alternative based on the overall performance of them.
The integrated methodology proposed above has some advantages compared to the techniques
proposed in the literature, as follows: 1) it is suitable for the evaluation and selection of flowmeter
regarding to preferences of the experts depending on their experiences; 2) the weights of multiple and
conflicting criteria can be obtained by pair-wise comparisons according to decision-makers'
preferences; and 3) the total ranking of the computed alternatives is ensured [10].

AHP method is the structuring process the decision hierarchy taking into account the goal of
the studied problem [24] and determination of the criteria and sub-criteria and formulating a set of all
estimations in the comparison matrix, where the set of elements is compared with another by using
based on scale of pair-wise comparison [12].

TOPSIS method proposed in [14] for solving decision making problems with multiple criteria.
the concept of this method based on the choosing alternative that should have the shortest distance to
the positive ideal solution (A*) and the longest distance from the negative ideal solution (A—). For
example, on the positive ideal solution the functionality is maximized and the cost is minimized,
meanwhile on the negative ideal solution the cost is maximized and the functionality is minimized
[11]. In the solution process by TOPSIS, the performance ratings of studied object and the weights
of the criteria should be given as exact values [16]. Recently, several interesting studies have focused
on the TOPSIS technique and applied it in many fields, including supplier selection, tourism
destination evaluation, financial performance evaluation, location selection, company evaluation, and
ranking the carrier alternatives. Examples of those studies are described in the literature: ERP
software selection [13], design process of the customer-driven product [18], open-source for EMR
software packages [33]. Let us consider development of TOPSIS model.

Statement of the problem. This multi-criterion decision-making problem contains different
and conflicting criteria. [15] Therefore, after analyzing the necessary parameters of the flow meters
included in the set for selection, these flow meters were selected finally by experts according to four
main criteria: Ci-accuracy, Co-reliability, Cs-survivability, Cs-price and cost of maintenance. Next,
we solve the problem of selecting a flow meter from the resulting series with alternatives (A, B, C,
D) [17].

The relative importance between the two criteria for selecting of the gas flow meter is
measured on a numerical scale from 1 to 9, as represented in Table 1.

Table 1
Relative importance
Value Interpretation
1 j and k equally important
3 j is slightly more important than k
5 J is strongly more important than k
7 J is very strongly more important than k
9 J is absolutely strongly more important than k
Table 2 shows the ratings of linguistic performances according to various criteria.
Table 2
Linguistic performance rating
Criteria Cu C Cs Cs
C: 1 1/5 1/3 5
C, 5 1 5 17
C, 3 1/5 1 3
C, 1/5 7 1/3 1

11
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Pair wise comparisons are not required if the items being compared are expressed in the same
units and using an appropriate precision meter. The answer to the question of how important one item
is over another is presented as a simple combination of the dimensions of all items [19].

So, let's solve the problem of choosing a gas flow meter for an information-measuring system
according to many criteria using an algorithm proposed below.

Solutions of the problem. This algorithm is a combination of the AHP (Analytical Hierarchy
Process) and TOPSIS methods. AHP, proposed by Saaty, is a multi-criterial decision-making method
used to assess and determine the importance of relative weights for decision criteria [20].

It is widely used to analyze and structure complex decision-making problems. The decision-
making process is initially divided into various criteria. The AHP method can be applied to make
decision in calculating weights for each criterion and evaluating them by pairwise comparison. AHP
has attracted the interest of many researchers, mainly because of the excellent mathematical
properties of the method and the ease of obtaining the required input data. The AHP method is a
stable and flexible decision-making tool in a multi-criteria environment for solving complex decision-
making problems. This method separates a complex system into a system of hierarchical elements,
usually consisting of goals, evaluation criteria and alternatives. The assessment criteria level can be
composed of various assessment criteria, which can be extended to a multi-level structure. There are
following main steps of the AHP methodology [21]:

Step 1. Formation of the decision matrix. The rows of the decision matrix contain the
alternatives that are given priority, and the columns contain the criteria used in making decisions.
This matrix is the original matrix created by the decision maker. The decision matrix is displayed as
follows:

a, a, . a,
A= T @
8, a8, - &,

where m is the number of alternatives; n is the number of evaluation factors — criteria.

Step 2: Formation of the standard decision matrix R. The standard decision matrix is
calculated using the elements of the matrix A by the following formula [23]:

r -4

T @

in

The R matrix looks like this:

B @)

r

m2 mn

Step 3: Formation of the standard weighted decision matrix (V).

12
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Step 4: Ranking of the scenario, which is done by sorting the total points in descending order.

One of the multi-criteria decision-making models is the TOPSIS [22]. This method was
developed to solve the problem of multi-criteria decision-making based on the concept that the chosen
alternative is at the shortest distance from the positive ideal solution (A") and the largest distance
from the negative ideal solution (A") [25]. The TOPSIS method is used to obtain the final rating.
Some of the advantages of this method are simplicity, rationality, good understanding, good
computational efficiency, and the ability to measure the relative capabilities of each alternative in a
simple mathematical way. The chosen alternative should be located at the shortest distance from the
positive ideal solution and at the greatest distance from the negative ideal solution [27].

The main stages of multi-criteria decision-making are as follows [30]:

Step 1: Formation of a normalized decision matrix that transforms properties of different
dimensions into dimensionless properties, allowing you to compare properties using formula (2).

Step 2: Formation of a weighted normalized decision matrix using formula (4).

Step 3: Calculate the positive ideal (A") and negative ideal (A°) solutions. The TOPSIS method
assumes that each factor - assessment criterion has a monotonically increasing or decreasing character
[26]. Calculation of the set of ideal solutions by the following formula:

A :{(miaxv”‘j eJ)(miinvij‘j eJ)}
A’ :{v* A ,v;}

(RAZEEEE

(5)

Step 4: The set of negative ideal solutions chooses the largest of the values in the columns of
the matrix V (the largest when the corresponding criterion is maximized). The set of negative ideal
solutions is calculated using the following formula:

A = {(miinv”‘j € J)(miaxvi,-‘j S J)}
A =V,

(BAZREIA M

(6)

Step 5: Calculating distance values. Distance from positive ideal solution

s =2 ). )

Distance from negative ideal solution

S =z -vJ. ©

Step 6: Determination of the relative closeness to the ideal solution.

.S

C = )
' S +S ©)

Step 7. Priority row ranking: Alternatives C can be ranked in descending order.

13
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Considering the steps described above we solve problem of the selection of the gas flow meter
[31].

It is recommended to investigate the properties of the comparison matrix during accurate
measurements. A pairwise comparison matrix is a consistent matrix for accurately comparing any
number of items.

AHP is a powerful method and can be used to make decisions during many conflicting criteria
and both qualitative and quantitative aspects of the decision are considered. AHP allows to pairwise
comparison of complex solutions [32].

First, using formula (2), we determine the preferences for the goals shown in Tables 1 and 2,
and the weights calculated for these goals [28].

1

Comr—— =011
(l+ 5+3+ J
5
Average weight for
o (011+0,06 Z 0,04+055) _ 018

Other calculated weights (average)
C,=0,36; C,=0,21;C, =0,25

Table 3
Weights for criteria
Criteria C, C, C, C, Average
C, 0.11 0.06 0.04 0.55 0.18
C, 0.54 0.12 0.75 0.015 0.36
C, 0.33 0.02 0.15 0.33 0.21
C, 0.02 0.83 0.05 0.11 0.25

At the next stage, we define for each alternative different relative criterion. The relative values
of properties and functionality were calculated as examples and are presented in Table 4.

Table 4
Property and functionality values
C, A B C D
A 1 1/3 5 1/3
B 3 1 1/3 1/3
C 1/5 3 1 5
D 3 3 1/5 1
C, A B C D Average
A 0.14 0.05 0.76 0.05 0.25
B 0.42 0.14 0.05 0.05 0.34
C 0.03 0.41 0.15 0.75 0.34
D 0.42 0.41 0.08 0.15 0.27

In the same way, we determine the relative values for other alternatives and results shown in

table 4.
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Table 5
Relative values for alternatives
Criteria A B C D
C, 0.25 0.34 0.34 0.27
C, 0.05 0.44 0.31 0.25
C, 0.21 0.38 0.36 0.40
C, 0.51 0.01 0.29 0.19

Finally, we calculate the weights for the alternatives (Table 3) and rank them according to the
relative values for every alternative (Table 4):

A=0,25-018+0,05-0,36+0,21-0,21+0,51-0,25 =
=0,045+0,018+0,044 + 0,127 = 0,23;
B=0,34-018+0,44-0,36+0,38-0,21+0,01-0,25 =
=0,061+ 0,0158 + 0,08 + 0,0025 = 0,25;
C=0,34-0,18+0,31-0,36 +0,36-0,21+0,29-0,25 =
=0,061+0,011+0,075+0,11=0,25;
D =0,27-018+0,25-0,36 + 0,40-0,21+0,19-0,25 =
= 0,049 + 0,09 + 0,084 + 0,047 = 0,27.
After ranking the alternatives, we determine that alternative D is better than the other
alternatives.
The TOPSIS is used to decide by computer, and the best alternative chosen would be the
shortest distance from the positive and the longest distance from the negative ideal solution. After

forming the normalized and weighted normalized matrix (table 6), we determine the ideal and
negative ideal solutions by formulas (5) and (6) [28]:

Table 6
Weight Normalized Matrix
Ci C Cs Cs
A 0.25 0.05 0.21 0.51
B 0.34 0.44 0.38 0.01
C 0.34 0.31 0.36 0.29
D 0.27 0.25 0.40 0.19

At the next stage, the distance from the ideal solution and the distance from the negative ideal
solution are calculated by using formulas (7) and (8). Thus, for alternative A will have got:

/ =(0,25-0,34)+(0,05-0,44)+(0,21-0,40)+(0,51-0,51)= 0,41
j=1

/i (A, ~AJ =(0,25-0,25)+(0,05-0,05)+ (0,21 0,21)+ (0,51 0,01)= 0,5
j=1

Relative closeness to ideal solution

Clo—>x 05 g5
S,+S, (0,41+0,5)
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For other alternatives
. S, 0,43

Ch=—=t—= =0,46;
S,+S, (0,50+0,43)

c: - 78; 082 4
S.+S. (0,29+0,42)

Coo—> 03 47
S, +S; (010+0,32)

After ranking the alternatives, we find that alternative D is superior to the other alternatives.

Thus, considering the opinion of an expert or experts, using the AHP and TOPSIS methods,
based on the selection criteria, we refine the decision on choosing a flow meter among alternatives,
which is superior in parameters and indicators [29].

CONCLUSIONS

Selecting the flowmeter with optimal parameters for an application is not complicated, if
knowing what parameters are important and how does take into account. This way will be doing order
makes the decision much easy. For the significantly narrowing of choosing area it is necessary by
first ensuring requirements for flow rate, temperature and gas properties are met. Then, take into
account of the controlled parameters: an operating pressure and pressure drop. After this, analysis
budget and specific parameters of application. It is concerned such as accuracy, warm-up and
response time, dynamic range of some controlled parameters. All steps and these recommendations,
will help choosing of the optimal mass flowmeter based on solution by taking into account of the
requirements of a proposed methodology.

Proposed algorithm consisted of two methods uses initial information about selection of the
required measurement device with optimal parameters.

Initial information prepared by experts, who study all technical and metrology parameters of
the device and prepares information about alternative devices. This information is processed in the
next stage for find optimal device by proposed algorithm, that allows automate decision making above
mention process.
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AJIJIAXBEPIIE€B E. H.
Azepbaiiodicancoiuil OepoicasHull yrHigepcumem Hagmu ma npomuciosocmi, baky, Azepbaiioscan
AJITOPUTM BUBOPY BUTPATOMIPY 3 OIITUMAJIBHUMMU ITAPAMETPAMU

IIpoonemu. Y 6acamvox eunaoxax eunuxae npobiema eubopy 3 Oe3niui anrbmepHamug 3acobig
BUMIPIOBANIbLHOI MEXHIKU, HeOOXIOHUX O SUMIPIOGAHHA napamempis mexnonoziynozo npoyecy. Tomy
BUMIPIOBANbHI  NPUAAOU 3  DISHUMU KOHCMPYKYIAMUY, NPUHYURAMU POOOMU mMa PISHUMU MEXHIKO-
MEXHONOSTYHUMU NAPAMEMPAMU GUNYCKAIOMbCA PisHuMu eupoonuxamu. OOHIE0 3 8adCIUBUX npodIem npu
PO3pobyi yux cucmem € 8udIp 3acobie SUMIPIOBANLHOI MEXHIKU 3 ONMUMATbHUMU eKCHIYAMAayiuHuMy ma
MEMPOLOSIYHUMU XAPAKMEPUCTMUKAMU 8i0N0BIOHO 00 MEXHIYHUX YMO8 BUPOOHUKA MA MEXHIYHO20 3a60aHHSA
HA NPOeKmy8aHHs CUCHEMU.

Memoouka. Ilpuiinamms piwenb 3a KiibKOMA KpUmMepismu UKOPUCOBYIOMbCSA Ol GUPIULEHHS.
npob.aem, no8'a3anux 3 KilbKoma Kpumepiamu. /lamuuku 8UCoKoi mouHocmi 3a6e3neuyioms moyHi NOKA3aAHHA,
xoua 6 npoyeci UMIpIOBAarHs Oepymb Y4acmp KilbKa NApamempia. ueUuoKicms NOMoKy, 2a3 abo 6UKOPUCMAaHI
easu,; memnepamypa, pobouuli muck, nepenad Mmucky, YiHa, MoYHiCmb, Yac peakyii; uac po3iepigy; ubpaHo
cmabinbHull 0iana3on GUMIPIOBARHS (3HUJICEHHS) 2a3).

Pesynomamu. Pozenamnymo npoyec 6ubopy ONmMuMAaibHO20 gumpamomipa 2aszy 0ns ingopmayiino-
suUMipro8anbHoi cucmemu. Jlocniodceno Kpumepii 6ubopy sumpamomipis, HOKA3AHO, Wo npoyec 8i0oopy €
bacamoxpumepianbHuM 3a60aHHAM. 3aNPONOHOBAHO AN2OPUMM 8UOOPY BUMPAMOMIPA 2A3). 3ANPONOHOBAHUL
ancopumm ua ocnosi memody AHP ma TOPSIS. [0es aneopummy wnacmynna. Cnowamky exchepmu
sUOUPAIOMb  KIIbKA — AlbMEPHAmuUe, sKI  GION0GI0ams  YCiM 6UMo2aM 00 GUMPAMOMIPIE  PI3HUX
nocmayanvrukie. Ha nacmynnomy kpoyi pospaxosyromvcs 8i0HOCHI Kpumepii sascausocmi. Ilicis yvoeo
Gopmyromsbcs mampuyi piuiens, 3a AKUMU GU3HAYATOMbCSL nepesazu 00 Yinell.

Haykoea nosusna. Kpawa anvmepuamuea abo eumpamomip 3 ONMUMATbHUMU NaApaMempamu
BUBHAYAEMBCSL PAHIICYBAHHIAM YCIX ANbMEPHAMUB.

IIpakmuuna 3nauumicms. 3acmocysanwHs 3aNPONOHOBAHO20 ANROPUMMY NIOBUWYE HAOTUHICMb
OCTNAMOYHO20 pIiUleHHsT ma A8mMoMamu3ye npoyec 6i060py 3a 00NOMO20I0 BGION0GIOHO20 NPOSPAMHO20
3a6e3neyeHHs.

Knrouoei cnosa: eumpamomip eazy; aneopumm eubopy, 06a2amoxpumepiaibHUull;, NPULHAMMS
PIWeHHS.
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AJIJTAXBEPJIMEB E. H.
Aszepbatiosicanckuti 20cy0apcmeeHtblil yHugepcumem Hedpmu u npomviuliennocmu, baxy, Azepbaiidsican
AJITOPUTM NOABOPA PACXOJIOMEPA C OIITUMAJIBHBIMU NAPAMETPAMUA

Ilpoénemut. Bo mmoeux ciyuasx eosnuxaem npobdiema 6v100pa U3 MHOMICECm8d albMepHAmus
cpedcms usmepenuti, HeodX0OUMbIX OISl USMEPEHUs napamempos mexHono2uyeckozo npoyecca. Tax xax
cpedcmea  usMepeHull ¢ PAasiuyHOl KOHCMPYKYUel, NPUHYunom Oelcmeus U pPAasHblMU MexXHUKO-
MEXHOI0SUHECKUMU NAPAMEMPAMU 8bINYCKATOMCS pa3HbiMu npoussooumenamu. OOHOI U3 8ANHCHBIX NPoOIeM
npu  paspabomke dmux —cucmem  AGIAEMCA  6bIO0p  CPEOCME  USMEPEHUU ¢ ONMUMAIbHLIMU
IKCHIYAMAYUOHHLIMU U MEMPOIOSUECKUMY XAPAKMEPUCMUKAMU 6 COOMGEMCMEUU ¢ MeXHUYeCKuMU
VCAOBUAMU NPOUZBOOUMETSL U MEXHUUECKUM 3A0aHUEM HA NPOEKMUPOBAHIUE CUCHEMDL.

Memoouxa. [lpunsmue peutenuti N0 HECKOIbKUM KPUMEPUSIM UCHOJb3Yemcsi Ol peuleHus npoobiiem,
CBAZAMHBIX ¢ HECKONbKUMU KpUmepusimu. Jlamyuki 6blcOKol MOYHOCHU 00eCnedusaiom mounvle NOKa3anusl,
XOomsi 8 npoyecce UsMepeHust Y4acmeayiom HeCKOIbKO Napamempos. CKOpoCms NOMOKA, UCHOIb3YeMblll 243 ULU
2azvl;, memnepamypa, pabouee oasienue, nadenue OAGNeHUs], YeHd, MOYHOCMb, 6pPeMs OMKIUKA, 6peMs
npozpesa, 8blopar CMaduibHblll OUANA30H UsMeperus (OUana3on) 2asa.

Pesynomamsr.  Paccmompen  npoyecc  8ublO0pa  onmumanbHo2o — pacxodomepa  2aza Ol
UHMOPMAYUOHHO-UIMEPUMETLHOU cucmembl. H3yuenvl kpumepuu 6b100pa pacxoo0omepos, NOKA3AHO, Ymo
npoyecc 8blb60pa A6AEMCc MHO2OKpumepuaibHou sadauei. llpednoxcen ancopumm evlbopa pacxodomepa
eaza. Ilpeonazaemviti anecopumm ocnosan Ha memode AHP u TOPSIS. Uoes ancopumma credyrowas.
Ilepgonauanvo cneyuanucmvl OmOUPAIOM HECKOIbKO BAPUAHMOS, OMBEEHUAIOWUX BCeM MPeDOBaAHUM,
npeovAGNAEMbIM K PACXO0OMEPAM PA3IUMHBIX nocmaswukos. Ha cnedyowem waze paccuumulearomes
omuocumenvuvie Kpumepuu adicnocmu. Ilocie 2mozo cocmagnaomes Mampuybl peueHul, no Komopvim
onpeoensaomcs npeonouYmeHust no yeusim.

Hayunas nosusna. Jlyuwias anbmepHamuéa uiu pacxooomep ¢ ONMUMATbHbIMU NaApamMempamu
onpeoensemcst paHICUPOBAHUEM BCeX ATbIMEPHAMUS.

Ilpakmuueckaa  3nauumocms.  [lpumenenue  npeodnodceHHo20  aneopumma  NOGbLULAE
00CMOBEPHOCIb OKOHUAMENLHO20 PeUleHUsl U A8MOMAMU3Upyem npoyecc 6vlbopa 3a cuem UcnoIb306aHUs
COOMBEMCMBYIOUE20 NPOSPAMMHO20 0beCcneyeHus.

Knrwouesvie cnosa: pacxodomep easa, ancopumm 6v160pa, MHO2OKPUMEPUATLHOCHb, NPUHSAMUE
peuieHust.
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