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AHHOTAIUA

B pabote onpeneneHsl XxapakKTepUCTUKH METOAOB MHOTOKPHUTEPHUAIBHOTO BHIOOpA MIPH HEUYETKUX
HCXOJIHBIX JAHHBIX, TOCKOJBKY 3aJjaull MPUHSATUS PEIICHUNA BO3HHUKAIOT KaK B HAyYHOH, TaK U B
MOBCeTHEBHOH nesitensHOocTH. OnMHA W Ta K€ 3ajada MO BBIOOPY MecTa Ui CTPOUTEIhCTBA
a’poropra pelieHa B Teopud HedeTkux MHOxkecTB, meToqomM ELECTRE, meromom anammza
vepapXuii ¥ METOJOM ydeTa WH(GOPMAIMOHHBIX IMapaMeTpoB s (OpMaATU3yeMON OIEHKH.
IIpuBeaeHbl CpaBHUTENbHBIE XapaKTEPUCTUKU U BBIJAEIEHBI JOCTOMHCTBA Ka)KIOTO U3 METOMOB.
Ha ocHOBaHWMM TpOBENEHHOTO aHamM3a JOKa3aHO, YTO IS TMONydeHHs Oojee 00OCHOBAHHBIX
pe3yJIbTaTOB CpPaBHEHUsS MPEANOYTUTENIbHEH ucnoib3oBaTh MAW nubo dopmann3oBaHHYIO
ommeHKy. Ho ecnmu HeoOXoAMMO TONYyYUTh HE TOJBKO pAaHXUPOBAHHE aJbTEpHATHB IIO
MPENMOYTUTENIFHOCTH, HO ¥ KOJHYECTBEHHBIE OIEHKHA JTHX TPEANOYTeHHUH, TO Hanbomee
1esecoo0pa3Ho MCIOIb30BaTh UMEHHO METOJ aHATN3a UepapXuil.

KaioueBbie ciioBa: TpUHSATHE PEIISHUH, MHOTOKPHUTEPUANBHBIN BEIOOpP; TEOpHUS HEUETKUX
muoxecTB; ELECTRE; Meton ananu3a nepapxui.
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Abstract

The paper defines the characteristics of methods of multi-criteria selection in fuzzy initial data
because the decision-making problems appear both in scientific, and in daily activities. The same
task of choosing a location for the construction of the airport is solved with the use of the theory
of fuzzy sets, the ELECTRE method, the analytical hierarchical procedure and method of
accounting of information parameters for formalized assessment and obtained results differ.
Comparative characteristics and featured of each of the method were described. On the basis of
carried analysis it was proved that for a reasonable comparison of the results it is preferable to use
the formal assessment or the AHP. But if you need to get not only the ranking of the alternatives
according to their preference, but the quantitative assessment of these preferences, it is more
advisable to use the analytical hierarchical procedure.

Keywords: decision making; multi-criteria selection; theory of fuzzy sets; ELECTRE; Analytical
Hierarchical Procedure.

BBEJ/IEHUE

3ama4yn MPUHATHS PElIeHUH, B YaCTHOCTH, MHOTOKPHUTEPHAIIBHOTO BBIOOpPA BO3ZHHUKAIOT KaK B MOBCETHEBHON
JKU3HH, TaK U TPU IPOBEJACHUHN KaKUX-INOO UCCeI0BaHuil MO0 0TOOpe KaKUX-TO 00BEKTOB, MPOLIECCOB W/MIIH HX
apaMeTpOB J0BOJIBHO YacTo.

NHOPOPMAIIMOHHBIE TEXHOJIOI'MU
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MeToapl MHOTOKPHUTEPHAIBHOTO BbIOOpAa IPH HEYETKMX HMCXOIHBIX AAHHBIX OTIMYAIOTCS CIIEAYIOIIUMHU
XapakTepucTHKamu [3]:

- THII IpeACTaBICHHUS HEYETKUX UCXOJHBIX JaHHBIX (KPUTEpUAFHBIX OLICHOK albTePHATHB, KO3 (UIIMEHTOB
BaXHOCTH KPUTEPUEB U IKCIIEPTOB), T.€. BUJ NPECTABICHUS 3HAHUH;

- BO3MOYKHOCTH TPUMEHEHUS Pa3INYHBIX IIKAJ JJIs OLEHKH;

- BO3MOKHOCTbH yu€Ta pa3HOM 3HAUUMOCTH KPUTEPUEB;

- BO3MOYKHOCTb ITPOBEJECHMS KOJJIEKTUBHON SKCIIEPTU3EI,

- BO3MOKHOCTP yUeTa pasziIuduii (BaKHOCTH) SKCIIEPTOB;

- OTpaHHMYEHMS 110 KOJUYECTBY KPUTEPUEB OLICHKH U DKCIIEPTOB;

- TOYHOCTb NOJYYEHHBIX OIICHOK;

- TPYAOEMKOCTb U JIp.

CymiecTByeT psii METOAOB MHOTOKPUTEPUAIBHOIO OLICHUBAHUS, OTIMYAIOIIUXCS METOOUKAMHU IPOBEACHUS
CPaBHEHHUS U OLICHKH, a TaKXkKe pAOM JOMYIIEHUI B KakaoM MeToze. Kaxaplil 13 HUX MMeeT CBOM JOCTOMHCTBA U
HeocTaTKi. B paMkax maHHOM cTaTby pacCMOTPEHO 4 MOIX0Aa, pelIalolIre OfHY U Ty e 3aJaqy BbIoopa:

e Teopus HEUETKUX MHOXKECTB

e ELECTRE

e Meron aHanuza uepapxuin

e Mertox yyera HHQOPMALMOHHBIX TAPaMETPOB AN (popMain3yeMoii OLICHKH

JlocTOMHCTBOM MeToJa IOCTPOCHUS HEYeTKOW (YHKIMH MPEANOoYTeHHs, OMMCAHHOTO B [7], sBIAETCS
BO3MO’KHOCTbH HCIIOJIb30BATh JIUHTBUCTUYECKHE IIEPEMEHHBIE JJISl OL[EHKH albTEPHATUB 110 KPUTEPUSIM, YUUTHIBATh
B3aUMHOE BIMSHAE pa3IMYHbIX (akTopoB. s Toro 4roObl OLEHUTh M MPOPAHKUPOBATH AlbTEPHATHUBBI
PacCUMTBHIBAIOTCSL 3HAYEHHS (QYHKUOMHA TNPENNOYTeHUs] A KaXIOW aJbTEpPHATHBBI C Y4YETOM 3HAUYUMOCTH
kputepueB. llpn ncnonp3oBaHUM Takoi MHOTOKpHUTEepHanbHOW (pyHKIMK npennourenns JIIIP momkeH oOmagats
HEOOXOIUMBIM OMBITOM W 3HAHUSMH, YMETh IPOBOIUTH KPUTEPUAJIGHBIN aHAITN3 CUTYalllH, CTPOUTH 0A30BbIC HIKAJIHI,
BHIOUPATH KPUTEPHUU U OIICHUBATH UX BAXKHOCTh M CTPOUTH (PYHKIHIO MPEATIOUTEHHSI.

B MeTonax nmapHBIX CpaBHEHHH HTOTOBOE YIMOPSAOYEHHUE AIbTEPHATUB CTPOUTCS HA OCHOBE CPAaBHEHMS BCEX Map
anpTepHaTHB. B KilaccuyeckoM BapHaHTe METO/1a MAPHBIX CPaBHEHUH, K KOTOPOMY OTHOCHTCSI METOJ aHaIM3a HepapXuit
(MAMN) T. Caaru, ananu3 npoOJieMbl OCHOBaH Ha MOJEIMPOBAHWUM 3HAHWN B (POpME OLIEHOK BaKHOCTHU OJHOM
aNbTEPHATHBHI TI0 OTHOIIIEHHUIO K JIPYTOM, BRIpAKaeMbIX YeTKUMHU urciamu [6]. B pacropsokerue JIIIP gaetcs mkama
CJIOBECHBIX OINPENEICHUN YPOBHS CPaBHUTEIBHON Ba)KHOCTH, KQKJOMY YPOBHIO BaJKHOCTH CTAaBUTCSI B COOTBETCTBHE
yucio (o1 1 mo 9). B marpumax mapHbIX CpaBHEHHM MONy4YEHHBIE YHCIIA HCIONB3YIOTCS Ul ONpEeNIeHUs] BECOB
(ko3 pHIIEHTOB BaXKHOCTH) CpaBHHUBAEMBIX OOBEKTOB (KpHTEpHUEB, IeieH, anpTepHatuB) [5]. Ha 3axmounTensHOM
stanie MAW 1oie3HOCTh albTepHATUBBI ONPENEIIAETCS IMyTEM CHHTE3a OTHOCSIMXCA K HEM BECOB LENeH U KPUTEPUEB C
UCIIOJIb30BaHUEM JIOO aTUTUBHOMN, THO0 MYIETHIUTMKATUBHOW ()OPMYJIBL.

HocrounctBom MAU siBisieTcst pe/icTaBleHne HCCleyeMoi MpoOieMbl B BHJIE XOPOIIO CTPYKTYPHPOBAaHHOM
MEpapXuu LeIH, KPUTEPUEB U MOJYMHEHHBIX UM albTepHaThB. Cpely HEeIOCTaTKOB METOZA BBUIEILSIIOT TOT (aKT, 4To
BBEJICHHE HOBOW allbTEpHATHBBI MOXKET, B O0IIIEM CiTy4yae, IPUBECTH K M3MEHEHUIO OTHOIICHHUH MPEIOUTEHHST MEXKILY
IBYMSl JOpyrMMH anbTepHaTtiBaMH. MAW BechMa YyBCTBHTENEH K YEIOBEYECKMM OIIMOKAM B HU3MEPEHHSX, He
UCKITIOYAET TOSBJICHUE IMKIOB HA MHO)KECTBE CPaBHMBAEMBIX aJIbTepHATHB. K TOMy e €CIM JKCIEpT CUUTaeT
HEKOTOpbIE U3 aJIbTEPHATUB HECPABHUMBIMH, TO YIOPSIOUEHHE OyIeT YaCTHIHBIM.

B rpynne meromo ELECTRE ymnopsigodeHne MHOTOKpUTEpUANIbHBIX AlNbTEPHATHUB OCYILECTBISETCA HX
MONAPHBIM CPaBHEHHEM C HCIIOJIb30BAHKMEM CIIELUAIbHBIX HHAEKCOB corjacusi (KOHKOpJAaHCa) M HECOIJIacHs
(nuckoppaHca), paccuuTbiBaeMbIX Ha ocHoBe mpexnnoureHuit JIIIP. Peus maer o cormacuu wiamM HecorjlacMu ¢
TUIIOTE30H, 4TO OJlHA albTepHaTHBa mpeBocxoauT japyryio. Ot JIIIP tpebyercst onpesencHue KpUTEPUATLHBIX
3HAYEHUH aJbTEPHATHB W Ha3HAYEHHE BECOB KPHUTEPHEB. B pe3ynpTare IBE albTEepHATHUBBI MOTYT HAaXOAWTHCS B
OJTHOM M3 TPEX OTHOILEHHUN: MPEBOCXOICTBA, Oe3pa3nnins, HECPAaBHUMOCTH.

3aj1aBasi pa3Hble 3HAUCHUS YPOBHEH KO3((DHUIIMEHTOB COTIIACHS U HECOTIIACHS, IKCIIEPTHI UCCIEMYIOT UMEFOIIeeCst
MHO)KECTBO ajlbTepHATHB. B 00I11eM ciydae 1e/bio aHaau3a, mpoBoauMoro ¢ rnomoiisio MetojoB ELECTRE, siBnsiercst
BBIJIETIEHUE A7pa, COCTOSILETO U3 CIIOMKHBIX JJIsl CPaBHEHNUS albTepHaTuB. HempocTarok 1aHHOrO NOAXO0Aa — MPOU3BOI B
BBIOOpE YpOBHEH COINacHsi W HECOIJIacHsi M OTCYTCTBHE KOJIMYECTBEHHBIX 3HAUCHHH BECOMOCTEH KpHTEpHEB,
BCJIEJICTBHE YETO MOXET OBITh IMOTYYeHO HECKOJILKO alIbTePHATUBHBIX PELICHUI NP Pa3HbIX 33]JJaHHBIX YPOBHSX, B TOM
YHCJIE MOTYT OBITh TIOTy4eHbI IPOTHBOPEUMBBIE PE3YIBTATHI.

NHOPOPMAIIMOHHBIE TEXHOJIOI'MU
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CymectBytoT pazmuunabie moaudukaimm metoga ELECTRE, koTopbie TafoT BO3MOXXHOCTh Y4eCTh HETOYHOCTH B
JAaHHBIX M W3MEPEHMSX, COBEpIIacMbIX dKcrepramu. OfHAKO, KaK M B CIIy4ae C YETKMMH JaHHBIMHU, 3TH METOJBI
TpeOytoT ot JI[IP 3amaBaTh moporoBblie 3HAUCHUS ISl ONPEACICHUS] OTHOIICHNH SKBUBAICHTHOCTH, MPEATIOUYTCHUS U
3HaunTenbpHoro npeanoutenus. [logxox merogo ELECTRE He rapaHTupyeT BBIIOJIHEHHS ABYX Ba)KHBIX TPEOOBAHHMA:
TIOJTHOTBI CPABHEHHUH U TPAH3UTHBHOCTH.

Metonet ELECTRE HampaBneHsl Ha pelieHHe 3aiad C YK€ 3aJaHHBIMH MHOTOKPUTEpHAIbHBIMH
anprepHaTuBaMu. B otnuume ot merona AHP (MAU) B metogax ELECTRE He ompenensercss KOMM4eCTBEHHO
MOKA3aTeNIb KadyecTBa KAKIAOW M3 albTEPHATHB, a YCTAHABIMBACTCA JIMIIb YCJIOBHE IPEBOCXOJCTBA OJHOM
anbTepHATHUBBI HAJl IPYTOM.

Meton yuyera MH(POPMAIMOHHBIX MapaMeTpoB Ui (OPMaIM3yeMON OLEHKH MO3BOJIACT MOBBICUTH CTEICHD
00BeKTUBHOCTH TIpoBOaUMON oneHKH [1]. C 3TO# meipio BRIAENAETCS PAI XapaKTepU3YIOMNX HH(POPMAIMOHHBIX
apaMeTpoB, KOTOPbIE BIMSAIOT HA MOBBIIIEHHE (PPEKTHBHOCTH UX HCNoiab30BaHus. IlocnenHroro mpeanaraercs
NpEACTaBIATh B BuAe 0000meHHOH ¢yHKuuu (3) B 3aBUCHMOCTH OT KOJMYECTBEHHBIX 3HAYCHHH OLECHOK
BBIOpaHHBIX AJIS1 aHAIK3a TapaMeTPOB:

3 =f(P), )

Kaxnplii mapaMeTp SKCHEPTHBIMM METOJAaMH pa30MBaeTCsl Ha pAN Tpajaliif, KOTOpbIE ONPENENsioT Ha
Ka4eCTBEHHOM YPOBHE €r0 CTENCHb BIIMSIHUS Ha BBHIUUCIISEMYIO 3 QEKTUBHOCTb, T.€. YCTAHABIUBAIOT ISl KaXKJIOTO
napameTpa IIKaly rpafaudil. OTO MO3BOJSET MPOBECTH (OPMANTM3ALUIO IMPOLEIYPHl OLICHKH, B TOM YHCIE
OTIpeNIeJINTh KpUTEPHAJIbHbIEC 3HAaUeHUs 00001IeHHON (QYHKIMK OueHKH. /11 TOro, 4T00bl y4ecTh CTeNEeHb BIUSHUS
Ka)XJIOTO 3HAYMMOT'0 TapaMeTpa IO OTHOIICHHIO K OCTANBHBIM HEO0OXO0AUMO BBECTH KOI(PQHUIMEHTH BECOMOCTH,
TIOBBIIIAIOIIME KOJMYECTBEHHYIO OILIGHKY IpHU3HAKa M OIpejaesieMble AIKCHepTHBIM IyTeM [0 HW3BECTHBIM
METOJUKaM TIPOBENIEHUS IKCIIEPTHU3HI [2].

O0001IeHHYI0 (QYHKIMIO OICHKH 3()()EKTUBHOCTH Ieaeco00pa3HO BBIPA3WTh B HOPMUPOBAHHOM  BHJC
BEJIMYMHOM, HAXOAAIICHCS B TUATIa30HE:;

0% < O < +100% (2)

I/ICHOHBS’yH B KaUCCTBC KPUTCPHUAJIBHOTO ITapaMeTpa KOJIMYCCTBCHHYIO OLICHKY 3, MOXHO YCTaHOBUTH UCTKUC
KPUTCPpHUAJIbHBIC 3HAYCHUA NJIA BbIBOAA O BI>I60pa BapraHTa U3 MPECAJIOKCHHBIX.

JlaHHas METO/IMKa IpelyCMaTpUBAET ONpeIelICHAE MEPhl OLIEHKH Ka)XJ0ro HHPOPMAMOHHOTO MTapaMeTpa, Ha
OCHOBEC KOTOPLIX MOXHO KOJMYECTBCHHO OLICHMBATHL CTCIICHb HUX BJIMUAHHA Ha KOHEYHBIN PE3YIbTAT. HpI/I 3TOM
peaAIoIaracTCa paH>XupoBaHUEC MapaMeTPOB, BBIYUCICHHUE COOTBETCTBYIOUNIUX PAHI'OB, HOPMHUPOBAHUEC IMOCIICAHUX
¥ pacyeT KOJIMYECTBEHHBIX 3HAYCHUIT OIIEHOK COOTBETCTBYIOIINX TAPAMETPOB.

Meroauka BKIIOYAaeT P CIEAYIONIMX dSTarnoB. Ha mepBoM srame BBIACISIOTCS OTICNbHBIE MapaMeTphl,
BJIUAOIIUE Ha BI)I60p OINITUMAJIBHOTO BapHaHTa. Ha BTOpOM OTame Iajid BBIJICJICHHOT'O I/IH(l)OpMaIII/IOHHOFO
napaMeTpa yCTaHaBIMBAaeTCS T'PaJallHOHHAs MIKaIa, KaXKIbI YPOBEHb KOTOPOH OTpaXkaeT CTENEeHb BIUSHUS 9TOTO
napaMeTpa Ha oOmmi BeIBOJ. Ha TpeTheM 3Tame OnpenessfoTcsi KOJIWYECTBEHHBIE 3HAUCHUS Ka)KAOTO YPOBHS
HIKaJTBl TPaJIAIIMOHHOTO pa30ueHHs OTIAeNbHBIX MH()OPMAIMOHHBIX MapaMeTpoB. Ha yeTBepTOM, 3aKITIOUNTETHHOM,
JTare Ha OCHOBAHWH BHIOPAHHBIX JIJIsl aHAIM3a MHQOPMAIIMOHHBIX ITAPaMETPOB U MOJTYYCHHBIX 3HAUCHUH Ipaaaluii
COCTaBIISICTCS JIUCT SKCIEPTHOM OIICHKH.

PaccmoTpum 3a1ady 1o BEIOOPY MecTa JUIs CTPOUTENBCTBA a3ponopTa. [§]

ITocmanoexa 3a0auu.

Bo3Hukia HE0OXOIMMOCTh B TOCTPOCHHUH €Ie OJJHOTO a’dporopTa okojo ropoxa M. IlpaBurenscTBo 3TOM
CTpaHbl HAa3HAYWIO KOMHCCHIO MO BBIOOpY MecTa JUIi a’polopra, KoTopas HpucTymuia K padore. Bbput
o0cIieI0BaHbl pa3IMyHbIe IDIOMIAKH OKOJIO TOpOJia, Tlie TIOCTPOHKa a’poIiopTa HY>KHOTO pa3Mepa MpecTaBisiach
BO3MOXHOM. [lociie MHOTOYHCIIEHHBIX IUCKYCCHM KOMHUCCHS ONpEAENia TPU OCHOBHBIX KPUTEPHS IJISl OLEHKU
BapUaHTOB PACIIOJIOKEHHS a3POIOPTa.

1. Cmoumocme nocmpoiixu. JKenateabHO MOCTPOUTH a3POMOPT C 3aJAHHOW MPOIYCKHOH CHOCOOHOCTBIO 3a
HAMMEHBIITYI0 BO3MOXKHYIO IIEHY.

2. Paccmosinue om eopoda. XenatenbHo, 4TOOBI MOE3/Ka MACCAKUPOB OT a’pPOIOPTa B TOPOX U 0OpaTHO
3aHUMalla HAUMEHBIIIeE BPEMsl.

3. Munumanvu e wym 6oe gosoeticmeue. Kom4ecTBo Jr0/IeH, TOABEPraloInXcsl HeXKeIaTeIbHbIM IITYMOBBIM
BO3/ICHCTBHSAM, TOJDKHO OBITH, 10 BO3MOKHOCTH, MUHUMAJIbHBIM.

PaccMoTpuM anbTepHATHBHBIE BapUAHTHI PACIIONOKEHHUS a3pOropTa:

A ($180mun., 70 muH, 10 THIC.);
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B ($170mun., 40 muH, 15 THIC.);
C ($160mH., 55 muH, 20 THIC.);
D ($150min., 50 MuH, 25 THIC.);
Pemenue 3amaun ¢ nomompio Mmeroga ELECTRE
Beca kputepues o, =3,w, =2,0, =1; Za),. =6
Jmaner mxan L =100,L, =50,L, =45
CocraBisieM MaTPHITEI X HECOTIIACHS
HHJCKCHI COTJIacHs
AB: T -+ (Bec=1)
I:: R
C(A,B)=1/6
B,F: I': + (Bec=3),+ (Bec=2),-
Ir:-,--
C(B,A)= (3+2)/6=5/6
..
Tabnuya 1
HujaeKchl corjiacusi 4 HeCOrJIacHus
Table 1
Indices of agreement and disagreement
HNupekcsl cornacus Munekcel HEcornacus
A B C D A B C D
A * 1/6 1/6 1/6 A * 0,6 0,3 0,4
B 5/6 * 3/6 3/6 B 0,11 * 0,1 0,2
C 5/6 3/6 * 1/6 C 0,22 0,3 * 0,1
D 5/6 3/6 5/6 * D 0,33 0,22 0,11 *
HHASKCHI HECOTIaCHs
-1
dy=max-—; "
e

U T.0.
B metoge ELECTRE 1 6unapHO€ OTHOIIEHHE MPEBOCXOJCTBA 33]a€TCS YPOBHSAMHU COTJIACHS M HECOTJIACHS.

ie

i

A, B: A nomunupyet Hajx B o 1-my u 2-My KpuTepuio
dag=max {(180-170)/100; (70-40)/50}=0,6

A, C: A nomunupyer Hax C o 1-My 1 2-My KpUTEPHIO

dac=max {(180-160)/100; (70-55)/50}=0,3

Ecm C, > Gy u d; <d;, tne C;, d; — 3aiaHHbIe YPOBHH COTJIAcHs W HECOTJIACHS, TO adbTepHATHBA A OOBABISETCA
Jy4dlIeil 110 CPaBHEHUIO C anbTepHAaTUBOM B. EciM >ke IpH 3THX YPOBHSIX CPABHUTH AJIbTEPHATUBBI HE YAAJIOCh, TO
OHH OOBSBISIOTCS HECPABHUMBIMUL.

MPEJICTABIICHbI HA PUCYHKE.

a0

O

e

Puc. OTHOImEHNS MEXTy allbTEPHATHBAMHU

Fig. Relationship between alternatives

3aganuM nepBble YPOBHHM coTjacus U Hecornacus: ¢; > 5/6 u d; < 0,11. OTHOmEeHNs MeXLy aJlbTepHATHBAMH

/
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B nepBoe siapo Bxoast anprepHatuBbl B u C, nckimovaroTcst anbTepHaTHBH A u D, 9ro ycTanaBmuBaeTcs ¢
MOMOIIIbIO TaOJIUI] MHIEKCOB coTjlacusi M Hecoryiacusi. AnbrepHatuBbl B u C, BXojs1ue B Sp0, HECPaBHUMBI MTPH
BBEJICHHBIX YPOBHsIX C; U d; (coriacus u Hecornacusi). VX OlleHKH MPOTUBOPEUMBHL: aabTepHaTHBa C MPEBOCXOIUT
anpTepHaTHBY B 1O mepBOMYy KPHUTEpHIO, HO CYIIECTBEHHO YCTYyMaeT IO JABYM IPYTHM KpHUTEpHsM. M3meHnM
YPOBHH corjacusi W Hecoriacus: ¢, > 0,5; dy < 0,2. Ilpu nmaHHBIX YpOBHSX ajdbTepHAaTHBAa B OKa3bIBaeTCs
HaWJIy4IIei U3 4eThIpeX ajJbTEePHATUB.

PaccMoTpuM, Kak OCYIIECTBISETCS BHIOOp HAWIYUIICH albTePHATHBBI C MCIOJNb30BaHMEM MeTona aHamm3a

uepapxuii (MAN) [4].

3armoTHIM MaTpHIIBI TApHBIX CPABHEHNH, CPABHHUBAS CHAaYalla MOMMAPHO KPUTEPHUH TI0 X 3HAYUMOCTH B BEIOOpE
IUIOIIATKUA JUIsl a’3pomopTa, a IMOTOM IUIOIIAAKHU TOMapHO IO CTENeHH MNPEANOYTUTEIBHOCTH OTHOCHUTEIBHO
KaXKI0T0 U3 CHhOPMYITUPOBAHHBIX KPUTEPHEB.

Tabauya 2
CpaBHeHHe KPUTEPHEB N0 3HAYHMOCTH B BbIGOPE IIIOMIAIKH
Table 2
Comparison of criteria for significance in the choice of site
KomngectBo | BekTop B3BELICHHBIX BECOB
CTpouTensCTBO CroumocTh Bpewms B mytu .
nosiei KPUTEPHUCB
CTOMMOCTE 1 5 3 0,650648
Bpewms B nytu 1/5 1 3 0,222518
KoanuectBo moneit 1/3 1/3 1 0,126834
Tabauya 3
CpaBHeHHe ILUIOIAI0K MO CTENEHN MPeINOYTHTEIbHOCTH OTHOCUTEIHHO CTOUMOCTH
Table 3
Comparison sites on preference degree relative value
CTonMOcTE A B C D BekTop B3BEIICHHBIX BECOB
aNbTePHATHB
A 1 1/2 1/3 1/4 0,095295
B 2 1 1/2 1/3 0,160267
C 3 2 1 1/2 0,27759
D 4 3 2 1 0,466849
Tabauya 4
CpaBHeHMe NJIOIIA/IOK 10 CTENEHU MPeAN0YTHTEILHOCTH OTHOCUTEIHHO BPEMEHHU B MyTH
Table 4
Comparing areas under the degree of preference of travel time with respect to
Bpens b myTH A B C D BekTop B3BELLIEHHBIX BECOB
aJIbTEPHATUB
A 1 1/6 1/5 1/4 0,056137
B 6 1 4 3 0,541228
C 5 1/4 1 1/2 0,165203
D 4 1/3 2 1 0,237432
Tabnuya 5
CpaBHeHHe IUTOIIAIOK 0 CTENEHH NMPEINOYTUTEITLHOCTH OTHOCHTEIbHO KOJINYECTBA YeJT0BEK
Table 5
Comparison sites on the degree of preference with respect to the number of persons
KonnqecuTBo A B C D BexTop B3BELIEHHBIX
monei BECOB ANBTCPHATHB
A 1 3 5 7 0,563813
B 1/3 1 3 5 0,263378
C 1/5 1/3 1 3 0,117786
D 1/7 1/5 1/3 1 0,055022
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Tabauya 6
BekTop ri100a1bHbIX IPUOPUTETOB
Table 6
Vector global priorities
AJpTepHaTHBA A B C D
Ipuoputer 0,146006 0,258116 0,232313 0,363566

Takum 006pazom, HanboJIee MPEAMOIYTHTEIBLHON SBISICTCS ambTepHaTHBa D.

PaccMoTpuM npumeHeHre TeOpUH HEYETKUX MHOXKECTB K PELICHUIO TJAaHHOU 3a7a4ul.

Ilycts x1 — crouMocTh, X2 — BpeMsl B MyTH, X3 — KOJMYECTBO JIIOACH — KPUTEpHUW AJs BBIOOpa JIydliei
AJIbTEePHATHBEI.

3anuiieM HedeTKre MHOXKECTBA. BecoMocTu KpuTepueB yxe paHnee ObUn HaiineHsl B MeToae CaaTh M COCTaBISIIOT
cootBercTtBeHHO 0,65; 0,22 1 0,13.

MunnmansHas (ctoumocTs) X1={0,6/ul, 0,7/u2, 0,8/u3, 0,9/u4}

Munumanesnoe (Bpems B mytn) x2={0,4/ul, 0,9/u2, 0,6/u3, 0,5/u4}

MunumaibeHoe (kosmdecTBo Jirojeit) x3={0,9/ul, 0,8/u2, 0,7/u3, 0,6/u4d}

Jlydmmast anbTepHaTHBA OMPEAEIISETCS CACAYIOLIM 00pa3oM

u=max {{ min {0,6*; 0,4°%*; 09" };

min {0,7°%%; 0,922, 0,8%13}

min {0,8%%%; 0,62 0,713}

min {0,9°%%; 0,522, 0,6%1%})

pu=max {{ min {0,72; 0,82; 0,99}; min {0,79; 0,98; 0,97} ; min {0,86; 0,89; 0,95}; min {0,93; 0,86; 0,94} }

p =max {0,72; 0,79, 0,86, 0,86}

u (a)={0,72/ul; 0,79/u2, 0,86/u3, 0,86/u4}

Takxum 00pa3oM, HAWITyUIINE abTePHATUBEI 3 U 4, Hanxyamras 1.

PaccMmoTpuM nprMeHeHre MeTo/ia yueTa HHPOPMAIIMOHHBIX TapaMeTpoB Il (OpMaIr3yeMOl OIICHKH.

Ha nepBoM stane onpexaensiercst HAOOP OTHENBHBIX HHPOPMAIMOHHBIX [TAPAMETPOB, KOTOPbIE MPUHUMAIOTCS TS
TIOCIIENYIOMIed WX OIEHKM B TpoIecce OOIell KOMIDIEKCHOM OIEHKH TIPEUIOKEHHBIX BapHaHToB. B KauecTtBe
MH()OPMAIMOHHBIX TApaMETPOB MPUHATHI ISl OLCHKH CIIEMYIOIINe: CTOMMOCTD TOCTPOIMKH, PAacCTOSIHUE OT TOpoja,
MUHHMMAJIBHOE IIIyMOBOE BO3/ICHCTBHE.

Ha BTOpOM 3Tane s Kax1oro napaMmerpa yCTaHaBIMBAIOTCS IPaJalliOHHbIC Kb, T03BOJISIOIINE OLEHUTh
CTETeHb BIMSIHUS KaXI0r0 Ha 3P PeKTUBHOCTH BHIOOpA:

- CTOUMOCTH OCTpoiiku — 4 rpaganuu ($180min., $170MmrsH., $160MmmH., $150M1H.)

- paccrosiaue ot ropona — 4 rpagaryu (70 muH, 55 muH, 50 muH, 40 MUH)

- MUHAMAJIBHOE IITyMOBOE BO3JIelcTBIE — 4 Tpananuu (25 Thic., 20 ThIC., 15 ThIC., 10 THIC.)

Ha Tperpem sTame ompenensiroTcss KOJIMYECTBEHHbIE 3HAYEHHS Ka)KAOTO YPOBHSA MIKAJIbI I'PafallMOHHOTO
pa3OueHusl OTIENbHBIX IapamMeTpPoB KauecTBa C YYETOM Ha3HAYeHHBIX Kod(duimeHTOB X BecoMocTH. s
Ka)XJIOT0 IapaMeTpa KCIEPTHBIM IyTEM YCTaHOBJICHBI ClIeAyIoIue KO3 QUIUEeHTH BECOMOCTH:

- CTOMMOCTB nocTpoiiku — k1=3

- paccTrosiHue oT ropona — k2=2

- MUHUMAaJIPHOE IITyMOBOE Bo3JielicTBre — k3=1

Koaddurmment nopmupoBanus napamerpoB—N = 100 / 6= 16

Panru ans xaxaoro napamerpa

- CTOMMOCTb ITOCTPOUKH — r1=50

- paccrosiHue OT ropoaa — r2=33

- MUHIMAaJIBHOE IITyMOBOE BO37eiicTBIE — 13=17

Ha wderBeproM »Tame  Ha 0a3e TONYYEHHBIX JMJAaHHBIX (OPMHUpPYETCS JIMCT OSKCIEPTHOH  OLECHKH
3¢ dexTUBHOCTHU HcToNb30Banus VP, koTophlil mpencTaBieH B Tabuuue 7.

Beranciiennbie 3 GeKTHBHOCTH JIJIsl BO3MOXHBIX BAPUAHTOB

A ($180muH., 70 muH, 10 ThIC.) — 17;

B ($170mnH., 40 mMuH, 15 THIC.) — 61;

C ($160mH., 55 muH, 20 THIC.) — 49;

D ($150mnH., 50 muH, 25 ThIC.) — 72.

Jlyummii Bapuast — D.
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Tabauya 7
JIuer 3KcnepTHOi OLleHKH
Table 7
Expert evaluation sheet
Ipusnax CTOMMOCTD MOCTPOHKH Ornenka, %
Tpaoayus 180 170 160 150
3nauenue 0 16 32 50
Ilpusnax paccTosiHue 0T ropojia Ornenka, %
Tpaoayus 70 55 50 40
3nauenue 0 11 22 33
Ilpusnax MHHHMMAJIbHOE IIIYMOBO€E BO3/IeiicTBHE Ornenka, %
Tpaoayus 25 20 15 10
3nauenue 0 6 12 17
3AK/IOYEHUE

Takum 00pa3oM, CpaBHUBAs PE3yJbTAaThbl, MOJyYEHHbIE C HCIIOJb30BAHUEM DPA3HBIX MHOTIOKPHTEPUAIIBHBIX
METO/I0B, MOKHO cIenaTh CIeAyIoIiue BbIBOABI. MeTon aHanu3a uepapxuil 0OBIYHO HAeT Pe3yJbTaTbl, XOPOLIO
CorjlaCyromuecss € HMHTYUTUBHBIMU MNPCACTABICHHUAMU OKCIICPTOB IIPU pPAOWOHAIBHOM IIOAXOA€ K MNPHUHATHUIO
pewennii. HecoBnazeHne pe3ysbTaToB, MOJIYYEHHBIX PAa3HBIMH METONAMH, OOBSCHSETCS Pa3HBIMU CIIOCOOaMHU
MIPEJICTABICHHUS SKCIIEPTHOW HH()OPMALINK U PA3IMINEM ITOAXO0IOB K MPUHATHIO periennid. Hanpumep, B MAU u B
(hopMaIM30BaHHOM METO/IC 3aJI0KEH PAllMOHAILHO-B3BEIICHHBIN T0X0/I, OCHOBAHHBIH Ha MOMAPHBIX CPABHEHUSX
00BEKTOB M HOPMHPOBAaHHBIX BECOBHIX Kod(¢uiueHTax. MaKCHMUHHAs CBEpTKa SBISETCS peatu3aluci
NECCUMHUCTUYECKOrO MOAX0/a, KOTAa Jy4IleH sBIAsSeTcs anbTEepHATHBA, UMEIOLasi MUHUMAaJIbHbIE HEJOCTATKU IO
BCEM KPUTEPUSIM.

ITomoXuTeabHEIM MOMEHTOM HCIIOJIB30BaHUSI MHOTOKPUTCPUAIBHBIX METOAOB Ha HCYCTKHUX MOICIAX U
(hopmanm3oBaHHOTO MeToAa B oTimuue oT MAU siBnsieTcs TOT (hakT, 4To Mpu 100aBICHUH HOBBIX albTEPHATHB HE
M3MEHSETCS IOPSAAO0K paHee PaHKUPOBAHHBIX HAOOPOB.

Takum o0Opa3oM, Uil MONy4deHUs Oojee OOOCHOBAaHHBIX PE3YJNbTATOB CPAaBHEHHS TNPEANIOYTHTEINbHEH
ucnonb3oBath MAU nmrbo GopmanuzoBaHHyto O1leHKY. Ho ecnn HeoOX0aMMO OMYyYUTh HE TOJIBKO PaHKHUPOBAHHE
IBTEPHATUB 110 MPEINOYTUTENILHOCTH, HO W KOJIMYECTBEHHBIE OLIEHKM JTUX MPEINOYTEHUH, TO Hauboiee
11e71ec000pa3HO MCHOIb30BaTh UMEHHO METOJI aHAIN3a HepapXuil.
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