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TexHonorusa cpaBHeHUA 3PPEeKTUBHOCTU METOAOB OLleHUBAHUA U Bbl60pa anbTepHaTuB

TuB. [IpeoxKeH alropuTM ee peann3aryn.

anroputM ii peanizarmii.

BBenenune. Onna U3 3ama4, peniaeMasi npu paspa-
0O0TKE ¥ IOCTPOCHUU CIIOKHBIX CHCTEM, — 3TO BBI-
00p HaWJydllero BapUaHTa U3 aJlbTEPHATHUBHBIX.
Jns pemieHus STOM 3aJayd CyLIECTBYET JOCTa-
TOYHOE KOJMYECTBO METOJOB OLICHMBAHUS U BBI-
0opa, OCHOBaHHBIX Ha CBEpPTKax MokazaTenei [1—
3], BBeAeHUA METPUK B MPOCTPAHCTBE [4] U 3KC-
NEPTHBIX OLIEHKaxX [5, 6], Korza UCHoJbB3yIOT pas-
JUYHBIE KPUTEPUHU, KOTOpBIE HAIOT pPa3IU4HbIC
OLICHKU U YIOPAI0UMBAHUE aTbTEPHATHB.

[TosTOMY HeompeneneHHOCTh B BbIOOpe Hambo-
nee 3pQPEKTUBHOTO METO/Ia M3 BCEH BO3MOKHOM
COBOKYITHOCTH CYIIECTBEHHO 3aTPyAHSET MpPOBE-
JeHne OOBEKTUBHOTO OIEHUBAHUS KA4eCTBA allb-
TEPHATUB, YTO BIIMSAET HA OOOCHOBAHHOCTH MPHU-
HUMAaEMBbIX PELICHUN.

CrnoxxHOoCTh ompezaeneHus Haubosaee 3¢dek-
TUBHOTO METO/ia O0YyCIIOBJIEHA TE€M, YTO IS JIFO-
00if ambTepHATUBBI TaKOH METOJH, KaK IPaBHUIIO,
HensBecTeH. 00 3(pdexTuBHOCTH Kakoro-immdo me-
TOJla OLICHMBAHMS U BBHIOOpA abTEPHATUB MOXKHO
TOBOPUTH JIMIIb C TOM WM MHOW CTENEHBIO BEPO-
ATHOCTH. DTO OCOOEHHO aKTyaJllbHO B 3aJadax
OIICHUBAHUS U BBIOOPA CIOXKHBIX CHCTEM.

Texnosiorusi cpaBHenusi 3¢peKTUBHOCTH Me-
TO/0B

Jns cpaBHeHUs 3((HEKTUBHOCTH PA3IUUHBIX
METO/IOB OIICHMBAHHUS M BHIOOpA aJIbTEPHATHUB ObI-
Ja pa3paboTaHa TEXHOJOTHsA, CYTh KOTOpPOW CO-
CTOUT B OINpPEACNCHUN HAWIYYIIEro W3 TPYIIbI
METO/IOB 110 KPUTEPUI0 MUHUMYMa CpPEIHEro Ko-
JMYECTBAa U3MEHEHUH YOS I0UEHUS.

VcXOnHBIMU JaHHBIMU JIJISI TEXHOJIOTUU CIIY-
KaT aJlbTepHATUBHBIC BAapHAHTHI CUCTEM, MpEl-
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Jlns cpaBHeHHS 3G (HEKTUBHOCTH Pa3jIMYHBIX METOJOB OLCHMBAHHUA M BHIOOpA albTEPHATUBHBIX BAPUAHTOB pa3paboTaHa TEXHOJIOIMS
OIIPEe/IeNICHUS HAMIYYIIero U3 IPYIITEl METOIO0B MO KPUTEPUIO0 MUHIMYMa CPEAHEro KOJIMIEeCTBA H3MEHEHUI YIOPSIOUCHUs adbTepHa-

KitroueBble cJ10Ba: TEXHOIOTHSL, AITOPUTM, AIBTEPHATHBA, OLIEHUBAHKIE U BBIOOP, KpUTEPHH, 3 (EKTUBHBII METO/], U3MEHEHNUS YIIOPSIOUEHHSL.
Jlnst mopiBHSHHS e(heKTUBHOCTI Pi3HHX METOIB OLHIOBAHHS Ta BHOOPY aJIbTEPHATHBHUX BapiaHTIB PO3POOIEHO TEXHOJOTII0 BU3HA-

YEHHSI HalKpaIoro 3 rPyIH METOIB 3a KPUTEPIEM MIHIMyMy CepellHbOI KITBKOCTI 3MiH yIIOPSIIKYBaHHS albTEPHATHB. 3alIPOIIOHOBAHO

Kunro4oBi c1oBa: TeXHOIIOTIS, AITOPUTM, alIbTEPHATHBA, OLIHIOBAHHS Ta BUOIp, KpUTEPiil, eheKTUBHUI METO, 3MIHU YIIOPSIIKYBaHHSI.

CTaBJICHHbIE B BHJI€ MATPULBI AIbTEPHATUBBI—
xapakTtepucTuku. lIpoBoauM nponopuuoHaibHOE
HOPMHUPOBAHHME XapaKTEPUCTUK. 3aTeM pa3iaud-
HBIMU METOJIaMH OIICHWBAHUS U BBIOOpA, MOIyYa-
€M pa3lInYHbIE PE3yJbTAThl YIOPSIJAOYEHUS AJlb-
TEpHATUB. B KauecTBe nmoka3aTessi, OTPaKaIOLIETO
pacxoKJE€HUE OLEHOK, NOJYYEHHBIX Pa3IuYHbIMU
METOJlaMH, MPEUIOKEHO HCIOJIb30BaTh OTHOIIIE-
HHE 4YHUCJa HEOJWHAKOBBIX YIOPSAIOYEHUHN alb-
TEpHATHUB K 00IIEMY YUCITy X YHOPSI0UCHHH.

Pe3ynbraTroM momapHOro CpaBHEHUSs SBISETCS
MaTpHlla PacXOKJIEHUI pe3yibTaToOB YNOpsioue-
HUS aJbTEPHATUB PA3TUYHBIMU METOJAMM, MO KO-
TOPOM PacCUMTBIBAECTCA CPEIHEE PACXO0XKJIECHUE
pe3yJabTaToB MeXAy MeTofaMu. D(P(HEeKTUBHBIM
CUMTAETCS METOJ, KOTOpPbII B CpPEJHEM HUMEET
MEHbIIIEE KOJIMYECTBO U3MEHEHUH YIOPSA0YEHUS
albTEpPHATUB.

[IpennoxxeHHass TEXHOJOTUS MOXET OBITh ail-
TOPUTMHU3UPOBAHA, U AIITOPUTM COCTOUT U3 TAKUX
1IaroB:

[Tar I.IloaroToBKa JaHHBIX B BHJIE MaTpH-
LIbl «aJIbTEpHATUBA—XapaKTEPUCTHKAY.

[T ar 2. HopMupoBaHue XapaKTEPUCTHK.

I ar 3. OueHuBaHue anbTepHATUB pPA3IUY-
HBIMU METOJIAMH.

[T ar 4. IlonapHoe cpaBHEHHUE PE3YJIbTATOB
ynopsiaodeHus anprepHatuB. [lomydyenune matpu-
LIl PACXO0XKICHUH.

[ITar 5. Pacyer cpenHero pacxoKaeHUs ole-
HOK I10 pe3yJIbTaTaM Ka)/J10ro U3 METOJIOB.

Hlar 6. Onpenenenne Hambonee 3¢hhexTus-
HOT'O METOJla MO KPUTEPUI0 MUHUMYyMa CpPEIHEr0
KOJIM4YECTBAa U3MEHEHUH YOS I0UYEHUS.
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AJITOPUTM MPOrPaMMHO pEaTU30BaH Ha SI3BIKE
C++. brok-cxema anroputMa MpeicTaBlieHA Ha
pHUCYHKE.

HopmupoBanue
HMCXOIHBIX JAHHBIX
v
Brinenenue 1-ro
MeTona
v ]
OrieHKa Ka4ecTBa CUCTEM [Mepexon
TEKYIIUM METOIOM CIIEAYIOMIEMY METOY

Her

IIpocmoTpeHs!
BCE METObI

Brigenenune 1-oi
napbl METO/IOB

v |
Pacuer pacxoxxnenus Ilepexon x
OLICHOK ITapbl METOJ0B clenyromen nape

Her

IIpocmoTpeHs!
BCE TapbI

Pacuer CpeaHero
PacxoXxaCHUA OLICHOK
I10 pe3yibTaTamM
KaxXa0oro u3 M€Tog0B

Jnst SKCTIepUMEHTANBHON BEpUPUKAIIN PE3YIIb-
TaTOB IPOBEJIEHBI BEIYUCIUTEIbHBIE DKCIIEPUMEH-
TBI JUIS Pa3IMYHBIX 10 COACPIKAHUIO U (hopMallb-
HBIM CBOMCTBaM MCXOJHBIX AaHHBIX. IIo pe3yib-
TaTaM Ka)J0ro SKCIEPUMEHTa ONPEAEIAIoch KO-
JMYECTBO ONTHMAJIBHBIX AJIBTEPHATUB 7 KaXkIbIM
u3 i MetonioB. [Ipuuem n < N, rne N — konude-
CTBO DJKCIIEPUMEHTOB. 3aT€M pPACCUUTHIBATIACH
4acTOTa HAXOXKIEHUS ONTUMAJIBbHON allbTEPHATH-
BBl PELICHUS i-M METOJOM:

v, =—. (1)

[To pe3ynpTaTam Bcex IKCIEPUMEHTOB OIpe/e-
JIEH METOJI, TIOKa3aBIINi MaKCUMAIIbHYIO YaCTOTY
HAXOXJICHUS ONTUMAIbHON ambTepPHATUBHI V *.
CpaBHuBas pe3yjabTaThl YIOPSAJOUYEHHS ajJbTepHa-
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TUB 3TUM MCETOJOM C pC3yJibTaTaMH, IMOJYUCHHBI-
MH OPpYIr'uMH MCETOHdAMH, HafmeHa KOJINYCCTBCH-
HadA OLCHKAa YMCHBUICHUA YaCTOTHI BI)I60pa HCOII-
TUMaJILHOM AJIbTCPHATUBLI:

— %
Av =maxv, —v¥, (2)
rac maxy; — MakKCUMaJlbHasA OLICHKA YaCTOThI Ha-

XOXICHHUST ONTHMAIbHOW ajJbTepHATUBBI i -M Me-
TOAOM, V>l< — OOCHKAa 4YaCTOThlI HAXOXKIACHUSA OII-
TUMaJIbHOU AJIbTCPHATUBLI C MMOMOIIBIO HaI/I60JIeC
3¢ PEKTUBHOTO METO/A.

AHanu3 pe3yabTaToOB IPOBEIEHHBIX 3KCIEPHU-
MEHTOB IIO3BOJISIET CHIE€TIaTh BBIBOJ, 4TO B 96 mpo-
HOCHTax CJIy4acB OLICHKA, IMOJY4YCHHAasA Han6onee
3¢ HEKTUBHBIM METOIOM, — HAITyYIIIas:

v*:ﬂzo,%. 3)
N

B pesynbrare yactora BHIOOpa HEONTUMATIBLHOM
anbTepHATHBBI CHUXKACTCS B CpelHeM Ha 29 mpo-
LIEHTOB:

Av*=|maxvi—v*|~100%=29%, 4)

YTO SKCIEPUMEHTAIBFHO NOATBEpXkKIaeT 3P dek-
TUBHOCTbH MPEIJIOKCHHON TEXHOJIOTHH.

3akiouenue. /{5 cpaBHenus >3 pekTuBHOCTH
Pa3IUYHBIX METOJOB OIEHUBAHUS W BHIOOpA allb-
TEpHATHB pa3padoTaHa TEXHOJIOTHUS, CyTh KOTOPOH
COCTOHUT B OTPECIICHUH HAWIYYILIEro U3 TPYIIIbI
METOJIOB 10 KPUTEPUI0 MUHHUMYMa CPEIHETO KO-
JIMYECTBA U3MEHEHHH yIOPSIOUYCHHS, TIPEIOKEH
QITOPHUTM €€ peaTh3alHH.

DKcriepuMeHTalIbHAs BepUpUKaIUs TOTy4YeH-
HBIX PE3yJIbTaTOB, MOATBepAMIa 3h(HEKTUBHOCTH
€e MpaKTUYeCKoro mnpuMeHeHus. lIporpammuas
peanu3anysi aNropuT™Ma YCIEIHO MOl OIbIT-
HYIO anpooanuto.
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Dr. of Eng. Sci., DP «S&T UKRAINE», General Director. 03680, Kiev, Ukraine 44, Prospekt Akademika Palladina
Technology of Efficiency Comparison for Alternatives Estimation and Selection Methods

Keywords: technology, algorithm, alternative, estimation and selection, criterion, effective method, ordering changes.

Introduction. During design and implementation of the complex systems arises the task of the best variant selection
among alternatives. There exist quite a number of estimation and selection methods to find solution to the task. They are
based on convolution of indicators, introduction of metrics to the space, experts’ opinions and use different criteria thus pro-
ducing different estimations and ranking of alternatives.

Technology of the Methods Efficiency Comparison. To compare efficiency of different methods to estimate and choose
among alternatives, there is proposed the technology the essence of which is finding the best method from the group based on
criterion of the minimal average amount of variations to the ranking. The source data for the technology are alternative vari-
ants of the systems presented as the matrix of the alternative characteristic. There is executed proportional normalization of
characteristics. Then different methods of estimation and selection produce different rankings of alternatives. There is pro-
posed to use the ratio of the number of nonidentical rankings of alternatives to the amount of rankings as the indicator reflect-
ing distortion of estimations. The comparison in pairs results in the matrix of the distortion of the results of the alternatives
rankings by different methods. The matrix is used to calculate the average distortion of the results among the methods. The
method with the lowest average amount of variations to the alternatives ranking is deemed effective. The offered technology
offered can be algorithmized. The algorithm has been programmed in C++.

Conclusion. Thus, the technology as well as offered algorithm for its implementation has been developed to compare the
efficiency of the different methods of comparison and selection among the alternatives. The experimental verification of the
obtained results affirmed the efficiency of its practical application. Software implementation has been successfully tested.
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