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OCOBEHHOCTH 2®PEKTUBHOI'O NCITOJIB30BAHU A
KPUTEPUSA CPEJHEI'O TEOMETPHYECKOI'O B POPMATE
3AJJAY MHOT'OKPUTEPUAJIBHOI'O BBIBOPA MECTA
ANCJIOKAIMN U ®OPMbI COBCTBEHHOCTH CKJIAJIA

Annomauyus

Jliig 3a1a4 MHOTOKPUTEPUATbHOM ONTUMU3ALMY BbIOOpA MECTa TUCIOKAMKU U (HOPMBI
cOOCTBEHHOCTH CKJ1ajia Mpu GOPMUPOBAHUU CETH paclpeneneHus B popmare TpaauluOHHBIX
KpUTEpUEB BbIOOpA JaHa WUIIOCTpAalMs BO3MOXKHOCTH HEAJEKBATHOTO HAaXOKJEHUS
HAaWIy4lIero pelIeHUs MO KPUTEPUIO CPEAHETO0 T€OMETPUYECKOTO OTHOCHUTEIBLHO CHCTEMBI
MPEeNNOYTeHUH JUIa, NPUHUMAIOLIEro peuieHus. J[aHbl pEeKOMEHIAluu MO0 peanu3aluu
HOBOT'O MOJIX0J]a K PEUICHUIO TaKUX 3aJ1a4, YTOObI JaTh MEHEKEPY BO3MOKHOCTh YCTPAHATh
yKa3aHHBI (EHOMEH HeaJeKBAaTHOTO BbIOOpPa W 3(PQPEKTUBHO HCIIOIH30BATh YKa3aHHbBIN
KpUTEpUil BbIOOpA.

KuroueBble cjioBa: BHIOOp MecTa IMCIOKAIMK CKJ1aJa, BHIOOpP GOpPMbI COOCTBEHHOCTH
CKJa/la, MHOTOKpUTEpUajbHas ONTUMM3ALMSA, BBIOOP HAWIYYLIEro pelIeHUs, KpUTEepUil
CPEIHEr0 TeOMETPHUUECKOT0, (DEHOMEH HEeaJeKBAaTHOTO BHIOOpA.

Ompenenenre MECTOPACIIONOKEHUS (UCIOKAIMN) CKIIaaa / CKIIaIoB B ONIPEICIICHHON
TEPPUTOPHATILHONW 30HE SBJSIETCS OJHOM W3 OCHOBHBIX 3a/a4, PEIIaeMbIX B IPOIECCe
dbopMupoBaHusl CceTU pachpeneseHus. Pa3menieHne ckiaaloB B CETH paclpeaeieHUs
OKa3bIBACT 3HAYMTEIIFHOEC BIHMSHHE HAa YPOBEHb TPAHCIIOPTHBIX PAcXOJIOB, PACXOJIOB IIO
CKJIaJIMPOBAaHUIO U Tpy30IlepepadoTKe, a Ciel0BaTeJbHO, U HAa YpPOBEHb U CTOMMOCTh
MpeJUIaraeMbIX JIOTUCTHYECKUX YCIIyT. B 4acTHOCTH, Kak moKa3aHo B [7], Ha BEIOOp BIHSIIOT U
cnenuduka TOBapooOOPOTa, U OCOOCHHOCTH CIIpOCa B peruoHe cObITa, U BO3PACTAIOIINE
TpeOOBaHMS K OOCITY)KHBAaHHUIO KIMEHTOB, U CrieNU(UIECKUE YCIOBHS XpaHEHUs, U T.1.. [Ipu
TOM CBOM IPEUMYIIECTBAa / HEIOCTATKM WMEET M CTpPATEeTHsl CKIaJUpOBAaHUS 3allacoB Ha
COOCTBEHHOM CKJIaJie, MU CTpaTerus CKJIAJUPOBAaHMs 3allacoB Ha CKJa/J€ JOTUCTHYECKOIO
nocpennnka (apenmyemsbiii ckiman wuiaum COID) [7]. Kpome Toro, mist kaxaoi (Gopmbl
COOCTBEHHOCTH XapaKTEPHBI CBOM PHCKH. TakuM 00pa3oM, yKa3aHHas 3a/lada MOXET OBbITH
MpeJCcTaBIeHa Kak MHOTOKPUTEPHATIbHAS 3a/1a4a ONITUMHU3AINH.

ATpulyTel 3amad Takoro tuna Obuin npenctaBiensl B [1, 7]. Ilpu BwIOOpe
HaWIy4lIero pelleHus Juno, npuHumatomiee pemenue (JIIIP), MoxeT pykoBOACTBOBAThHCS
pa3NMYHBIMU  KpUTEpUsMHU (4acTHeIe Kputepun). DopMar Takod 3ama4d  TO3BOJISET
YYUTBIBATh M PHCKH, — 33J[aBasi COOTBETCTBYIOIINE YacTHbIE KpuTepuu. Ha mpakTuke BHIOOD
HAaWIy4lIero peleHusi MOKET CTaTh MpoOieMoil s MeHelkepa. ITO 00YCIOBIMBAETCS
HEXKEJIAaTeIbHBIMU CUTYallUsIMH H3-32 (DEHOMEHOB HeEaJeKBaTHOTO BbIOOpa. CTpyKTypa
MCXOJIHBIX TAaHHBIX TSl TIOKa3aTeJe YaCTHBIX KPUTEPUEB MOKET OKa3aThCs TAKOU, 4YTO OyneT
MOPOKJaTh TOMHHHPOBAHWE TMOKa3aTeNel OJHMX YacCTHBIX KpUTEpHEeB Han Apyrumu. [lpm
ATOM 4YacTh YaCTHBIX KPHUTEPHUEB BOOOIIE HE CMOXKET BIMATH Ha BHIOOP. YKa3aHHBIC
(eHOMEHBl OTPaHMYMBAIOT apceHall CPeACTB MeHemkepa. s wiuoctpanuu ganee Oyner
paccMOTpeH KpUTEepHil BBIOOpa 1O METOAY CpPEIHEro TeOMETPHUYECKoro. bymyT



MPOUJUTIOCTPUPOBAHBl BO3MOKHOCTH PpEIIEHMs 3a/1ad YKa3aHHOI'O BbIIIE THUIIAa HA OCHOBE
HOBOTO I10JIX0/1a, O3BOJISIOLIET0 YCTPAHSITh YKa3aHHbIEe (JEHOMEHBI.

Ha npaxtuke BbIOOP HaWIydIlIero pelieHust MOXKeT CTaTh Ipo0IeMOH s MEHeKepa.
D10 00yclOBIMBAETCA BO3MOXKHOCTBIO HEXKEJIATeNbHBIX CUTyalUd, KOTOpble OyIayT
oOycnoBnuBaThcsl (peHOMeHaMu HeaJleKkBaTHOro BbiOOpa. CyTh yka3aHHBIX (PEHOMEHOB Ha
BepOATbHOM WJIM MOHSATHIHOM YPOBHE MOKHO TOSICHUTH clieAyromuM ooOpa3zoM. CTpyKkTypa
MCXOJHBIX JAaHHBIX JUISl TIOKa3aTeled YaCTHBIX KpUTEpHEB B (popmaTe 3a7ayul ONTUMM3ALUU
MOXET OKa3aTbCs TakoM, 4yTo OyAeT MOpoXKJIaTh JOMHUHHPOBAHUE IOKa3aTelied OTHUX
YaCTHBIX KpUTepHeB Haj Apyrumu. Ilpu 3ToM peanusanust NpUHITOrO0 KpUTEpUsl BbIOOpa, B
CBOIO O4epesib, OyJeT NPUBOJUTH K TOMY, YTO YaCTh YACTHBIX KPUTEPUEB BOOOIIE HE CMOMKET
BJIUSATh Ha OKOHYATEIbHOE pEelIeHHe, T.€. OyleT ydyacTBOBaTh B Ipolielypax BbIOOpa JIMIIb
¢dbopmanpHO. YKa3zaHHble (EHOMEHBI CYLUIECTBEHHO OTpPaHMYMBAIOT apceHall MEHEIKepa,
MIOCKOJIbKY MOTYT NPUBOJIUTH K BBIOOpPY TakuX peUIEHUI, KOTOpble HE OyayT aJleKBaTHbI
npennourenusm JI[IP. Kakue cpenacrBa nocTynHbel MeHeEIKepy, YTOObl HE JOMYCKaTh
BO3JICHCTBUS YKa3aHHBIX (PEHOMEHOB Ha MPOIEAYPhl ONIPEEICHNUS ONTUMAIBHOIO PEIICHUS U
oOecrieunTh BBIOOP, KaK MOXHO OoJjiee anekBaTHbIA cucreme mnpeanouyrenuit JIIIP. Ot
BOIIPOCHI BOJIHYIOT CEr0JIHS MHOTHX MPAaKTUKYIOIIMX MeHeIKepoB. B naHHol cTaThe OymyT
MPOUJUTIOCTPUPOBAHBl BO3MOKHOCTH PpEIIEHMs 3a/1ad YKa3aHHOI'O BbIIIE THUIIAa HAa OCHOBE
HOBOTO I10JIX0/1a, O3BOJISIOUIET0 YCTPAHITh YKa3aHHbIE ()EHOMEHBI.

ATpuOyThl TAKOrO HOBOI'O IOJXOJa K pEHIeHHIO 3aJa4 MHOTOKPUTEPUAIbHOU
onTUMu3anuu Obutk TpeactaBieHsl B [13]. OHM mpeamonaratoT CHHTE3 MPOUEHYP
TPaJMLMOHHBIX Ui TEOPUM KPUTEPUEB BbIOOpA C MpolEeAypaMu, pa3padOTaHHBIMU B
¢dopmare npoueccoB aHamuTuueckoid uepapxuum - AHP (Analytic Hierarchy Process), k
KOTOPBIM Halle oOpariaroTcsl Kak K MeToly aHanuThuueckoi uepapxuu [4-13]. Cytb noaxona
COCTOUT B TOM, YTO IPUMEHHUTEIHHO K KaKJOMY YaCTHOMY KPUTEpPUIO UCXOJHO 3aJaHHbIE
MO0Ka3aTeau albTepHATUB 3aMEHSIOTCS Ha HOBbIE MOAU(DUIIMPOBAHHBIE TOKA3aTENN 110 3TOMY
YaCTHOMY KpuTepuio. Takue «HOBBIE IOKa3aTelIW» MEHEDKepy HaJlo OyAeT onpeaessTh
NOMOJHUTENbHO (KcTatu, ¢ ydyeroM mnpeamnouytenuit JIIIP). Jlns storo mnpouenypam
ONTUMH3ALUU JOJDKHBI MPEIIeCTBOBATh MPOLEAyphl (opMaau3alud U aHalu3a MaTpUIl
MONAPHOI'0 CPABHEHMSI aHAIM3UPYEMbBIX AJIbTEPHATHB 10 KaXJ0My 4acTHOMY Kputepuio. B
pamkax Takoil mpouemypbl Oyzner yureHo oTHouieHue JIIIP k 3agaHHBIM MOKa3aTensim
YAaCTHBIX KpPUTEpUEB. DTO MO3BOJMUT cJelaTh BHIOOp OoJiee a/leKBATHBIM MPEANOYTECHUSIM
JITTP. Tlocne ananu3a yka3aHHBIX MaTpUI MONAPHBIX CPaBHEHUN OyAyT HalJ€Hbl «HOBBIE
MOKa3aTean» ajlbTEPHATUB 0 KaXJAOMY YaCTHOMY KPUTEPHIO (Ha OCHOBE MPOILEAyp MeToja
AHAJIUTUYECKON MepapXuu, MPUYEM C YUETOM I0JIOKEHUHN U TpeOOBaHUMN K COIIaCOBAHHOCTHU
COOTBETCTBYIOIIIMX MAaTPHI] MONApHbIX CcpaBHEHUi). OHU U 3aMEHSAT UCXOJHO 3aJaHHbIE
MOKAa3aTeay YaCTHBIX KPUTEPHEB B (popMaTe Mpolieyp MHOTOKPUTEPUAIbHOW ONTUMH3ALUU
IIPU HAaXOXJACHUU HAWIY4IIEero pelleHus 1Mo KOHKPETHOMY KputepHio BbiOopa. IIpouenypsl
ONTUMH3aUU OyAyT pPEaJTU30BaHbl YK€ MPUMEHUTEIBHO K «HOBBIM I€PEOLCHEHHBIM»
MOKa3aTessiM ajlbTepHATUB 110 YAaCTHBIM KputepusMm [6]. [ns wnirocTpaluu BO3MOKHOCTEN
TaKOro HOBOT'O IOJXOJa MPUMEHUTENIbHO K PEIIEHUIO0 33aJa4 BbIOOpa MecTa AMCIOKALUU U
(dhopmMBI COOCTBEHHOCTH CKJIaJa Jajee MCIOJIb3yeM MOJIeb, IPEICTaBICHHYIO paHee B [1].
OTO MO3BOJUT HE TOJIBKO MPOUJUIIOCTPUPOBATH HOBBIE MOAXOAbI K PEIICHUI0 33134
YKa3aHHOTO THUIIA, HO U CPaBHUTH Pe3yJbTaThbl BbIOOpPa HAa OCHOBE IpEIaraéMoro HOBOTO
M0/IX0/1a K HAaX0XACHUIO HAWJTYYILIEr0 PEHIeHHs] C TPaAULMOHHBIMU ITOIX0AAMH TEOPHH.

PaccmarpuBaercs Mozenb HawiIydlllero BblOOpa MecTa JAMCIOKAUUd U (OPMBbI
COOCTBEHHOCTH CKJIaJla NPU MHOTUX KpuUTepusx, B ¢opmare KOTopoil, kak u B [l],
YUUTBIBAIOTCS MOKA3aTeNIM MATU YaCTHBIX KPUTEPUEB (IS WILIIOCTpaluu aTpuOyTOB HOBOTO
[0IX0/1a IPEJICTABICHHBIX YAaCTHBIX KPUTEPHUEB OYJET 10CTATOYHO). A UMEHHO:

K, - COBOKYIHBIE 3aTpaThl Ha CKJIaJMpPOBaHUE M TIpy30NepepaboTKy
(MUHUMU3UPYIOTCS);



K, - TpancnoptHbie 3aTpaThl (MUHUMHU3UPYIOTCS);

K3 - kadecTBO CKIAACKOTO cepBHCa (MAKCUMHU3UPYETCH) ;

K4 - cpennue oxumaemble npsiMble MOTEPU MPU CKIAAUPOBAHUU U Ipy3onepepadoTke
(puckH yKa3aHHBIX IOTEPh - MUHUMHU3UPYIOTCS);

Ks - cpennue oxumaeMmble MOTEpU NpPU TPAHCHOPTUPOBKE (PUCKU MOTEPh IPU
TPAHCIOPTUPOBKE - MUHUMU3UPYIOTCS).

B npencrasienno#t 3neck Moaenu orpanuyuMmcs (kak u B [1]) ciiyuaem, koraa yuer
(GakTOpoB puCKa peanu3yercs B ¢opMare KOHLIEMIMH YUCTBIX WM IMPOU3BOJCTBEHHBIX
PUCKOB. DTO O3HA4aeT, 4YTO IpHU y4yeTe (HaKTOPOB pHUCKA AHAIMU3UPYETCS TOJBKO OJUH
mapaMmeTrp Uil KaXJIoro (Qaxktopa pHUCKa: CpeAHHE OKHMJAeMble IIOTEpH, KOTOpbIE
00yCJIOBIMBAIOTCS COOTBETCTBYIOIIMM PUCKOM U TpeOyloT MHUHMMH3auuu. Jpyrumu
CJIOBaMU, IIPUHUMAETCS, YTO IIPH yrpaBiaeHun puckamu u JIIIP, n MeHekep OpueHTHPYIOTCS
Ha kputepuii EVC (expected value criterion — KpuTepuil OKMJaeMOro 3HA4Y€HUs), - CM.,
Hanpumep, [7-8]. CooTBeTCTBEHHO, mpu 3TOM uacTHble kputepuun Ky u  Ks , koTopbie
MO3BOJISIIOT  YYUTHIBATh yKa3aHHbIE (HAKTOpPbl pUCKA, OYyAyT MPEICTaBICHbl TOJBKO
MOKAa3aTesIMU CPETHUX 05KMJIAEMBIX IOTEPh U3-32 COOTBETCTBYIOLIUX PUCKOB.

OTMeTHM OTIENIbHO TaKKe CTPYKTYpY Mokaszareneil yactHoro kpurepus Kz, koTopsie
MPEACTABIISIOT KAauyeCTBO CKIIAJACKOrO cepBuca. Takume mokazatenu B [1] cHavama ObuIn
[IPE/ICTaBICHbl PEHUTHUHIOBBIMU OIIEHKAMHU, OCHOBAaHHBIMM Ha CIELUaIbHOM IIKaje (Kak
BUJIUM, MOJIelb HCXOJHO YUYUTHIBAJIa, YTO TIOKAa3aTeJM HCXOJHO 3aJaHHBIX YaCTHBIX
KPUTEPUEB MOT'YT MMETh Pa3IMUHYyI0 Pa3MEPHOCTh U opueHTanuio). Kaxnoil peWTuHroBoit
OLICHKE CTAaBWJIHNCh B COOTBETCTBHE COIYTCTBYIOLIUE OXKUIAeMble KOCBEHHBIE MOTEPU. IDTO
MIO3BOJIMIIO NEPEONPEACTUTh PACCMATPUBAEMYIO 33/1a4y MHOTOKPUTEPUATILHON ONTUMU3AIUN
TaK, 4TOObI MMOKA3aTeIN BCEX YACTHBIX KPUTEPUEB MuHumuzuposanucs. [Ipu sTom 11s Beex
YaCTHBIX KPUTEPUEB YKa3aHHBIE MOKa3aTeNIN OyAyT U3MEPSATHCS B IEHEKHOM BBIPAXKEHHH.

Janee paccmarpuBaiorcst 12 anprepHaTuB (B OOLIEM ciydae UX MOXET ObIThb Kak
yrogHo MHOro). OHu oOyci0BIIEHbI HEOOXOAMMOCTBIO BbIOOpA MECTa JUCIIOKALUU CKJIa/la B
onHOM u3 uyeTblpex roponoB (A, B, C u D) u BbiOOpom onHON u3 Tpex (opMm ero
coOctBeHHOCTH. Heob6xoaumo BbIOpaTh HAMIYYIyI0 W3 albTE€pPHATUB (OHUM OOO3HAUYEHBI
OyKBaMU ropoJOB, IPUYEM HUKHUN MHAEKC YKa3bIBaeT Ha GOpMYy COOCTBEHHOCTH):

A — nmpuoOpeTeHue ckiana B ropoje A;

A, — apeHJa CKIaJCKUX MOIIHOCTEH B TOpoe A;
Aj; — ucnonp3oBanue ckiana oomero noiszoBanus (COII) B ropoge A;
B, — npuobperenue ckiaga B ropoje B;

B, — apenna cknaackux MomHOCTER B ropoje B;
B3 — ucnonszoanue COII B ropose B;

C; — npuoOperenue ckiaaa B ropoje C;

C, — apenna ckiaackux MomrHoctei B ropoje C;
Cs; — ucnonp3oBanune COII B ropoze C;

D, — npuoOperenue ckiana B ropose D;

D, — apenna ckiagckux MOIHOCTEN B ropoje D;
Ds; — ucnosnpzoBanune COII B ropoae D.

OneHky anbTepHATHB IO YAaCTHBIM KPUTEPUSAM Ipe/cTaBieHbl B Taba. 1. Bece yacTHbie
KpUTEpUU MUHUMU3UPYIOTCS. [Ipu 3TOM noka3zarenu YaCTHBIX KpUTEPUEB BHIPAKEHBI B OJTHUX
U TeX Ke eIUMHUIAX. OTO IO03BOJSET MEHEKepy He 3a00THThCSI O BO3MOXKHOCTH
MCII0JIb30BAHUS TOTO UM MHOTO KpUTEpHs BBIOOPA MPU HAXO0XK/IEHUU HAWIYUYIIETO PELIEHUS.
B yactHOCTH, MOXHO OYyAET UCIOJIB30BAaTh U KPUTEPUIN CPETHETO FEOMETPUUECKOTO.

Tabnuua 1.
OneHky anbTepHATUB MO YaCTHBIM KPUTEPHSIM (ThIC. Y.€)
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K K; K; K4 Ks
Aq 200 50 50 7 15
Az 100 50 150 17 15
Aj 100 50 50 15 15
B, 300 40 1 3 10
B; 70 40 150 20 10
B3 90 40 50 14 10
C; 230 60 150 25 13
C; 80 60 150 4 13
Cs 60 60 50 14 13
D, 180 70 50 8 12
D, 50 70 50 13 12
D3 60 70 50 10 12

[ToguepkHem, uTo anmpTepHatuBa Bs nomunupyer A, u Aj, a anprepHaruBa Cs
nomunupyet Ci. JleBsath u3 anpTepHatuB (310 - A; , B; — B3, C; — G5 Dy —D3) sBustrores
ontuMaibHbIMU 110 [lapero. Jlto6ast u3 HUX MOXKET OBbITh MPUHATA B KAUYECTBE HaWIydlIel (¢
yuetom mnpeanouteHuii JIIIP). AnbprepnatuBbl Az, A3, u C;, KOTOpble HE SBISIOTCS
ontuMansHbIMU 110 [lapeTto, 6ydym danee 3a6edomo ombpouieHvl IPU ONTUMU3AIMN BBIOODA.

Hcxonuble AaHHbIE JUIsl YacTHBIX KpUTepUeB OyayT MpeoOpa3oBaHbl K HOBOMY
crienuaibHoOMy (hopMaTy MX MPEACTaBICHUS Ha OCHOBE MOJX0J]a, MpeacTaBieHHoro B [13].
Takoe npeoOpa3oBaHue Oy[eT pealn30BaHO HAa OCHOBE CPAaBHEHHUS HCXOJHBIX MOKa3aTenei
0 KaX/J0My 4acTHOMY Kpureputo. CpaBHeHHE IOKa3aTesed anpTepHatuB peanusyet JIIIP
(Mo KakJI0My YaCTHOMY KpUTepuio OyJeT cBOsl MaTpulla IomapHbIX cpaBHeHMi). Hanbonee
a¢dexTuBHO 3Ta Tporeaypa dopMann3yeTcs Ha OCHOBE METOJIOB, pa3padOTaHHBIX B
(opMare OTMEUEHHBIX BBIIIE MIPOLIECCOB aHAIUTHYECKOH nepapxuu. [IpeumyiiecTBa Takoro
noaxosia Ga3upyroTCsl Ha TOM, YTO HUCIOJb3yeMas IpHU cpaBHEHUU creuuanbHas 10-OanbHas
mkajna Obuta paspaboTaHa B ¢opmare yKa3aHHOTO MeToa rcuxosioramu. OHa BKITIOYAET
JIETKOJIOCTYIHBIE JUIsl TOHUMaHUS U WHIUBUIYAJIbHOW MHTEPHpPETAalMd OCHOBHBIE OIOPHbBIE
MOJIOKEHUS/YPOBHU IIPU OLIEHKE IPEBOCXOJCTBA OJIHOM allbTepHATUBBI IEpesa Jpyroi
(cpaBHEHUS peau3yroTCs M0 KaJI0My KOHKPETHOMY YacTHOMY Kputeputo). Tak, eciu JIITP
CUMTAET aJbTEPHATUBBI OJAMHAKOBO 3HAYMMBIMU / BaXHBIMU C TOYKU 3PEHUS HEKOTOPOIO
YaCTHOI'O KPUTEPUs, TO COIIACHO yKa3aHHOM IlIKaJie IPU UX CPAaBHEHUU B COOTBETCTBYIOLIEH
MaTpHulle MOMAPHBIX CPABHEHUH (IO 3TOMY YaCTHOMY KpHUTepuio) Oyaer mocrasieH | Oam.
YMepeHHoe MPeBOCX0CTBO OyAeT OTMEUeHO 3 OajulaMi, CyIIECTBEHHOE MPEBOCXOICTBO — 5
Oamamu, OOJBIIIOE MPEBOCXOJCTBO — 7 OayyiaMu, a O4YeHb OOJIBIIOE MPEBOCXOACTBO — 9
O6amtamu. OOpatnele Benuuusbl (1/3, 1/5, 1/7, 1/10) cooTBeTcTBYIOT 00paTHOMY
HarmpaBiieHut0 cpaBHeHuil. [lomuepknem, uro JIIIP Moxer BBICTaBIATH U JIOOBIE
MPOMEXYTOUHbIE Oaibl, a HE TOJbKO LIEJOYMCICHHbIE 110 YKa3aHHOW IIKaje
(COOTBETCTBEHHO 3TO OTHOCUTCS U K YKa3aHHBIM OOpaTHBIM BEJIMYUHAM).

B ¢dopmare Takux npouenayp cpaBHeHHH GopMUpYeTCsl MaTpHIla NOMapHbIX CPaBHEHUMN
MoKaszaTejeil aapTEepHATUB IO KaXJAOMy 4YacTHOMY KputTepuio. Jlis KaxaoW MaTpULbI
HEOOXOJIMMO YIOCTOBEpUTHCS B TOM, 4YTO peaju3oBaHHble B Hel cyxaeHus JIIIP
corylacoBaHHbl. [Ipu 3TOM cornacoBanHoCTh cyxaeHuii JIIIP xapakrepusyercs cnienualbHbIM
nokasarenem - uHaekcoM coriacoBaHHocTu (MC). [lo tpeboBanusm merona AHP unaexc
COrJIaCOBAaHHOCTU HE JOJDKEH mpeBblliaTh BenuuuHbl 0,1. B ciyuae HecoriacoBaHHOCTH
cyxnaenuit JIIIP Oyner uMeTh MeCTO HapylIeHUE IPUHIUIIA TPAH3UTUBHOCTH, KOTOPOE MOXKET
NPUBOJUTh K HEAJEKBATHBIM pe3yiabTaTaM BblOOpa (mo3toMy B TakoMm ciydae JIIIP
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HEOOX0IMMO TepecMOTpeTh MaTpully cpaBHeHuil). Ilpomenypsl mHpoOBEpKH YCIOBUM
COTJIACOBAHHOCTH XOpoIo orpabotansl B ¢dopmare meroma AHP [4, 14]. Tloatomy ux
omnucaHue omnyckaerca. Ha ocHOBe aHanm3a MOJIYYEHHBIX MATPHUI] MONAPHBIX CpaBHEHUI
OyIyT OInpeaeseHbl «OLEHKH BaXXKHOCTH» UCXOJHO 33JaHHBIX MOKa3aTeslel allbTepHaTUB IO
Ka)KJIOMY YaCTHOMY KPUTEpHUI0. YKa3aHHbIE «OLEHKU BaXXHOCTH» MOKa3aTelel albTepHATHB
[0 KOHKPETHOMY  YacTHOMY  KpUTepuro  OyayT  HCHOJb30BaHbl B  KauecTBe
MOAU(PHUIIMPOBAHHBIX WM MPEeoOpa30BaHHBIX IMMOKa3aTeseil Mo 3TOMY YaCTHOMY KPHUTEPHIO.
VIMeHHO OHU U JSATYT B OCHOBY IIPOLIEYp ONTUMU3AIMHI BbIOOpa HAMITYUIlIeH aJbTePHATUBBI.
Hcnonb3oBaHue Takoro creuuanbHOro ¢opmara A MOKaszaTelaedl 4YacTHBIX KpUTEPHUEB
MI03BOJISIET MEHEKEPY MepeiTH K 0osiee y10OHOMY MPEACTaBICHUIO 3a]jaul ONTUMHU3ALIUH.

e HoBble oneHKH A MOKa3zarened ajabTepHATUB OyAyT MpPEJCTaBICHbI B €AUHOM
6e3pazmepHoM ¢Gopmare (B ITOM cTaThe OHU OyayT MpeacTaBieHbl B %), d9TO
MIO3BOJIUT MEHEKEpPY MCIO0JIb30BaTh JIOObIE KPUTEPUU BbIOOpa O€3 orpaHUyYeHUs
Ha pPa3MEPHOCTb HCXOJHBIX IIOKa3aTelied YacTHBIX KpUTEpUEB U (opMar HX
OTIpe/IeNICHUSI.

e bonee Toro, Takoil cnenuanbHbIA €IUHBIM (opmar A MOoKa3aTeleld YacTHBIX
KPUTEpPUEB TO3BOJIUT MEHEDKEPY YCTPaHATh HeXenareiabHble (EeHOMEHbI
HEaJIeKBaTHOTO BbIOOpA, KOIJAa OTAENbHbIE YaCTHbIE KPUTEPUM JIMLICHBI
BO3MOKHOCTH OKa3aThb BJIMSHHE Ha ONTHUMAaJbHBIA BBIOOp U3-3a CTPYKTYpPbI
aHAIM3UPYEMbIX  UCXOJHBIX  IOKa3zarened, oOycioBiauBaoomuX  (eHOMEH
JOMHHHMPOBAHUS MTOKA3aTeseil OJHUX YaCTHBIX KPUTEPUEB HAJl APYTUMHU.

e Hampasienue onTUMU3ALNUY BCEX YACTHBIX KPUTEPUEB BCET/1a TakxKe OyIeT eqUHbIM
(MakcuMu3aluus MOAU(PHUIIMPOBAHHBIX IIOKAa3aTelei), YTO IMO3BOJIUT MEHEIKEPY
Takke wu3deratb (PEHOMEHOB HEAJEKBATHOIO BBIOOpPA, OOYCIOBIMBAEMBIX TaK
Ha3bIBa€MbIMU (PEHOMEHAMU «CJIETIOTH» [3] OTHOCHUTEIHFHO UCXO/HBIX MOKa3aTeen
OTJI€IbHBIX YAaCTHBIX KPUTEPHEB.

Peanuzyem atpuOyThl yKa3aHHOTO MOJX0Ja K MHOTOKPUTEPUAIbHONW ONTUMU3ALINU JUIS
paccMaTpuBaeMoOM 37eCh 3aJadd BBIOOpAa MecTa AUCIOKAmuH U (OPMBI COOCTBEHHOCTH
ckiaga. Jns ostoro  HeoOXonuMo cOpMHUPOBATH MAaTPHIbl IMOMAPHBIX CpaBHEHUN
anbTepHATUB 10 YacTHBIM KpuTepusm Ki-Ks. Haunem ¢ wactHoro kpurepus K.

HcxonHo 3amaHHbIe TMOKa3aTeNd / OLEHKH AHAJTU3UPYEMBIX AIbTEPHATHB IO 3TOMY
KpUTEPUIO YK€ ObUIM IpejacTaBieHbl Bbile B Tabu. 2. IIponeaypsl momapHbIX cpaBHEHUMN
AHAIM3UPYEMBIX JIEBATH QIBTEPHATHB IO YKAa3aHHOMY 4YacTHOMY Kpurepuio K;
(IpUMEHUTENbHO K YKa3aHHBIM BBIIIE MO3ULMAM cucTeMbl mnpeanouteHuit  JIIIP)
IIpe/ICTaBJIeHbl COOTBETCTBEHHO B Tabuuie 3.

Tabnuna 2

CpaBHeHHE allbTEPHATUB 110 YACTHOMY Kputepuio K

A] B] Bz B3 Cz C3 D] Dz D3

Aq 1 2 1/2 1/2 1/2 1/2 1 1/2 1/2

B, 1/2 1 1/4 1/4 1/4 1/4 1/2 1/4 1/4

B3 2 4 1 1 1 1 2 1 1




C; 2 4 1 1 1 1 2 1 1
C; 2 4 1 1 1 1 2 1 1
D, 1 2 1/2 1/2 1/2 1/2 1 1/2 1/2
D, 2 4 1 1 1 1 2 1 1
D3 2 4 1 1 1 1 2 1 1

B kauecTBe KOMMEHTapHs, OTHOCSIIETOCS K XapaKTEpUCTUKE U CTPYKType
nokasaresueil Tabn. 2, OTMeTUM clieytoliee. 3anojJHeHne Tadil. 2 MPOUCXOAUT B Pe3ysbTaTe
MOTIAPHBIX ~ CPaBHEHHMH  MCXOIHBIX  IIOKa3zaTeslield  paccMaTpUBaeMbIX  aJbTEPHATUB
OTHOCHUTEJIFHO JPYT Apyra Mpu HeUTpanbHOU no3unmu npeanoyrenuit JINP (mpumenuTenpHO
K MCXOJHO 33/IaHHBIM TOKa3aTelsiM aibTepHaTHB 1o kpurepuro K;). Ilpu 3TOM BakHOCTB
nokaszarens ais JIIIP onenuBaercs uist albTepHATUBBI, IPEICTABICHHON B KaXKJI0U CTPOKE 110
OTHOLIEHHUIO K aJlbTepHATHBE, MPEICTaBICHHOW B KaxjaoM croidue. B wactHocTH, npu
CpaBHEHHH Tapbl adbTepHATHB A| U B (MIMEHHO B TaKOM TOPSIKE) 110 YaCTHOMY KPUTEPHUIO
K; mpu ykazannoit nosunuu npeanourenuid JIIIP ormerum cienyromee. Ha nepeceuenun
MEpPBOMl CTPOKM M BTOPOro CTOJOL@ MaTpULbl MOMApHBIX CpaBHEHUN B Tabl. 2 CTOUT
3HaueHue «2». J1o o3HayaeT, yro no MHeHuto JI[IP mokazarens anmprepHaTuBBl A MEHEE,
4YeM YMEPEHHO, HO BCE K€ IIPEBOCXOIUT MOKa3aTeNlb aJlbTepHATUBHI Bj.

CoOTBETCTBEHHO TIOKa3aTeslb albTEpPHATUBBI B MeHee, ueM yMEpPEeHHO YCTyIaer
MOKAa3aTeso aJbTEPHATUBBI Aj, YTO OTPA)XEHO Ha MEPEeC€YeHUU BTOPOH CTPOKH U MEPBOTO
cTonbua B Tabn. 2. 3HaueHueM «1/2». Ilo nuaroHanu maTpull TaKOro THUIA CTOSIT €IUHULIBI
(mokazatenp 000N albTepHATHBBI MMEET OJUHAKOBYIO «Ba)KHOCTH» I10 OTHOUICHHIO K
camomy ceoe).

JInst MaTpuibl TOMApHBIX CPaBHEHHWH JOCTATOYHO 3aIOJHHUTH SYCHKH, B KOTOPBIX
OylyT CTOSITh 4MCIa, HE MEHbIIKMe, 4eM enuHuna. OcTajabHble SYEHKU 3aIllOJIHSIOTCS
aBTOMAaTH4YECKH (0OpaTHBIMHU BEJIIMYMHAMHM), MCIOJIB3YS TO OOCTOSTEIHCTBO, YTO MATPHIIBI
TaKOTO THIIA SBISIOTCS 0OpAaTHO-CHMMETPUYHBIMHU.

[Iponeaypsl aHanmu3a TakoW MaTpuilbl OQOPMIISIOTCS HAa OCHOBE BBEIACHHS
JOTIOJIHUTENILHOTO cToJiONa. B Tabn. 3 mpuBeneH TpeOyeMbldl JOMOJHUTEIBHBIN CTOJOEI]
(COOTBETCTBYIOIINI COOCTBEHHOMY BEKTOPY) JUIsl MAaTPUIIBI CpaBHEHUH U3 Tadd. 2. s Hero
JOTIOJTHUTENIbHO ~peaJIu3yeTcsl MNpoLeaypa CHELHATbHON «HOPMHUPOBKU»: KaXKIblil ero
AJIEMEHT JIeNUTCS Ha CyMMY BCEX 3J€MEHTOB CTOJOLa (IIOCiIe TakoW HOPMHUPOBKU CyMMa
3JIEMEHTOB HOBOTO JIOMOJIHUTEIBHOTO CTOJI0LA OyIeT paBHA €IMHULIE, YTO MO3BOJISIET JIETKO
MEPEXOIUTh K MPECTABICHUIO HAWIEHHBIX OLIEHOK BaXXHOCTHU JUIsl IOKa3aTesiel albTepHaTUB
- WJIM TIPOCTO OLIEHOK BaKHOCTH JBTEPHATHUB - 110 KOHKPETHOMY YaCTHOMY KPUTEPHUIO B %0).

B paccmarpuBaeMoii cuTyaluy cymma 3J€MEeHTOB JI0MOJIHUTEIBHOTO CToJI0a B Ta0. 3
coctaBnseT 9,91. Peanuzanus tpeOyeMoil omepanuu «HOPMUPOBKW» JIOJKHA OOECIEYUTh,
yTOOBl CyMMa HOPMHUPOBAHHBIX TaKWX IOKa3aTelled AaBana eaunuiy. [losTomy ykazaHHas
IpoLeaypa «HOPMUPOBKI JUIS TIEPBOTO / BEPXHET0 3JIEMEHTA JI0MOJIHUTEIBHOTO CT0JIONA (B
nepBoii ctpoke) gaet: 0,63 /9,91 = 0,064. ArasiorudHbIM 00pa30M HAXOATCS BCE OCTATbHBIE
3JIEMEHThI YKa3aHHOTO «HOPMHMPOBAHHOTO» cT0JIONa B Tabi. 3. Jlanee mosyuyeHHbIE «OLEHKU
BAKHOCTH» IOKa3aTelel ajJbTepHATUB IPEACTABISIOTCS MPOLIEHTAaMHU (CM. MPEArocieIHuN
croJsiberr Tabu. 3).



Hanee Qopmar mpouenyp aHaIUTUYECKON Hepapxuu TpeOyeT HPOBEPKHU CYKJIECHUMN
JIIIP (mpexncraBieHHBIX B MAaTpUlle CPAaBHEHUU allbTEPHATUB 10 KaXKIOMY YaCTHOMY
KPUTEPHUIO) Ha COTJIACOBAHHOCTB. s pacuera unoexca coenacosannocmu (MC) B dhopmate
merona AHP HeoOxomumo peann3oBaTh — CJEIyIOLIUME CHELUAIbHBIE  IPOLETYPHI.
dopmanm3yercs emie OJWH JOMOJHUTEIBHBIN CTONOeI] (Jajiee ero Has3blBaeM A-CTOJOCI).
KomnonenTsr Takoro crosidna odo3nadaeM uepes (A, A2, Az, A4, As, A, A7, As, Ag). OHH
MpeJCTaBIeHbl B IOCieNHeM cToJyione Taln. 3. DiaeMeHTbl A-CToJIOa MOJydeHbl B BUJE
BEKTOpA, SBISIOIIETOCS pPE3yJbTaTOM YMHOXKEHHUS MATPHIBI TOMApHBIX CpPaBHEHHUH Ha
HalJeHHbI «HOPMUPOBaHHBIN» cTojOel (crpasa). Hanpumep, mapamerp A; MOJy4eH Kak
pe3yabTaT CIECAYIOINX AEHCTBUI

AM=1-0,064+2-0,043+1/2-0,137+1/2-0,137+ 1/2 - 0,137+
+1/2 - 0,137+ 1- 0,064+ 1/2- 0,137 + 1/2- 0,137 = 0,597
nT.A.
Jlanee HaxoIsATCS OTHOUIEHUS COOTBETCTBYIOIIMX HAWJAEGHHBIX JJEMEHTOB: 1)
AJIEMEHTOB YKa3aHHOTO A-CTOJIONA; 2) W DJIIEMEHTOB HAWJICHHOTO «HOPMHPOBAHHOTO»
CTOJNIOLA:

1) A1/0,064 =9,381; 2) A2/ 0,043 = 9,672;
3) A/ 0,137 =9,186; 4) M4/ 0,137 =9,186;
5) s/ 0,137 =9,186; 6) Ae/ 0,137 =9,186;

7) A7/ 0,069 =9,186; 8) g/ 0,137 =9,186
9) h/0,137=9,186

3arem HpI/I6J'II/DKeHHBIMI/I MeToaaMu OIIPCACIIACTCA OIICHKa MaKCHUMAaJIBHOI'O
COOCTBEHHOTO 3HAYCHUSI MATPHIILI CPAaBHEHHH. [[J151 3TOT0 OompenensieTcsi MOKa3aTellb Amax KaK

cpenHee apu(pMeTHYECKOe yKa3aHHBIX HallIeHHbIX OTHOLLIEHUH:
Amax = (9,381+ ... +9,186) / 9 =9,262.

Hakonern, 3Has n — 4YuCIO CpaBHUBaeMbIX OOBEKTOB (B JAHHOM ciiydae h=9,
MMOCKOJIBKY CPaBHUBAIOTCS 3a/JaHHBIC JCBATH AJIbTCPHATHB), HAXOJHUTCS TaK HAa3bIBACMBIN
uHEKC coryiacoBanHOCTH M C, 1jsi KOTOpOro B (hopMaTe METOa aHATMTHYECKON MepapXun
paszpaboTaHa crnienuaibHas Gopmyra:

HC — /lmax B n
n—1
1o atoit popmyiie umeem:
e =22%279 _ 0327,

OOpaTuM BHMMaHHE Ha TO YTO CTENEHb COTJIACOBAHHOCTU CUHUTAETCA MHPUEMIIEMOH,
eciu MC < 0,1. Crenensb cornacoBanHocTu cpaBHenuii JIIIP B nanHom ciaydae npuemiema,
MIOCKOJIBKY COIJIACHO TpPEOOBAHMSIM METOJA, KaK YK€ ObUIO OTMEYEHO BBIIIE, WHJIEKC
corjacoBaHHocTu He npesbimaeT 0,1. TIockoabKy cTeneHb COrjIacOBaHHOCTH 10CTAaTOYHAs, TO
YKa3aHHYI0 MaTpULly U HOJy4YeHHbIE HOBbIE MOJAU(PHUIIMPOBAHHBIE OLIEHKHU Ul MOKa3aTesen
yacTHOro kpurtepus K; (T.e. COOTBETCTBYIOIINE OLEHKU BaXXHOCTHU C YYETOM IPEANOUTEHUIN
JIITP) MO>HO HCTIOIB30BATh B (popMaTe MOCAEAYIOIIMX IPOLEAyp ONTUMU3ALUU TPU BbIOOpE
MecCTa TUCIOKAUU U POpMBI COOCTBEHHOCTH CKJIAJa).

AHanoruuHple MNpOLEAYypbl MOMAPHOTO CPAaBHEHUS AHAIM3UPYEMbIX aJIbTEpHATUB U
npoBepku cyxaeHui JIIIP Ha cOriiacoBaHHOCTH PEanu3yrOTCS NPUMEHUTEIBHO K KaXIOMY
YacTHOMY KpuTepuio. WHIEKChl COrIaCOBAHHOCTU COOTBETCTBYIOIIMX IONAPHBIX MaTpuIl
CpPaBHEHMSI IOJKHBI YI0BIETBOPSITH TPEOOBAHUSM METOIA.
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«OLEeHKH Ba)XHOCTH» NOKa3aTelel aJbTepHATUB 10 YacTHOMY KpuTepuio K

Ta6muna 3

A |B; |B, | B3 | C, | C3 | Dy | D2 D3 JdonmostHuTEIbHBII «HopMupoBaHHBbIIT» OuneHka BaKHOCTH A-cTos10e1
cTos10en cTos10en %
A |1 |2 (12212 121 (12 |12 0.630 0,064 6.4 0,597
By |12 |1 (V4|4 |14 |14 |12 |14 |1/4 0.429 0,043 43 0,419
B, (2 |4 |1 |1 |1 |1 |2 |I 1 1,361 0,137 13,7 1,262
B |2 |4 |1 |1 |1 |1 |2 |1 1 1,361 0,137 13,7 1,262
C, |2 |4 |1 |1 |1 |1 |2 |1 1 1,361 0,137 13,7 1,262
Cs |2 |4 |1 |1 |1 |1 |2 |1 1 1361 0,137 13,7 1,262
D, |1 (2 [12|12[12]|12]1 |12 |12 0.680 0,069 6.9 0,631
D, |2 [4 [1 [1 |1 |1 |2 |1 1 1361 0,137 13,7 1,262
D; (2 |4 [1 |1 |1 |1 |2 |1 1 1361 0,137 13,7 1,262




Hanee, B Tabnuue 4 cBeACHbI BCe HalJICHHbIE «HOBbIE MOIU(MUIIMPOBAHHBIE OLIEHKI»
JUIS TTOKa3aTesell allbTepHAaTUB 10 3a/IaHHbIM MSTH YaCTHBIM KPUTEPHSIM MPU aHATU3HPYEMBbIX
pa3HbIX MO3ULMAX CpPAaBHEHUS TaKWX I[IOKa3aTeled, XapaKTepU3YIOIIUX CHCTEMY
npeanourenuit JIIP .

Kak yxe ormeuanoch, A ya0OCTB MIUIIOCTPAllUU «HOBBIE MOAU(PUIIMPOBAHHBIE
OLICHKW» JUIsl TOKa3aTeslel albTepHATUB MPEJCTABICHBI B IPOLICHTHOM U3MEPEHUH, XOTS JUIsS
peaiv3allii METO/1a MOKHO HCHOJB30BaTh W JIpyrue (opMbl MpPEJCTaBICHUS HailJI€HHBIX
HOBBIX MOJAU(PUIIMPOBAHHBIX OLIEHOK.

Nx MOXHO HWHTEpHpeTUpOBaTh KaK MOIU(PHUIMPOBAHHBIE I[1OKA3aTEeIUd MCXOJHO
3aJlaHHBIX YaCTHBIX KpUTEpHUEB, (popMaT KOTOPHIX MO3BOJSET IOMOJHUTEIBHO YYHUTHIBATh
npennourenus JIIIP. Yto6bl moguepkHyTh TaKyrd OCOOEHHOCTb, aHAJIU3UPYEMbI€ YaCTHbBIE
KpUTEpUU TPUMEHUTEIBHO K HOBOMY cCIeHUalbHOMY (opmary NpeACTaBICHUS HX
nmokasarerneit panee obo3navarorcs yepe3 G - Gs.

[Ipu sTOM mMOAUEpKHEM CIEAYIOIIYIO ClieHu(UKY Takoro HOBOro ¢opmara 3ajadu
MHOTOKpUTEPHAIbHON ONTUMH3ALUU:

1) Bce yka3aHHbIE TOKa3aTEIN HOBOTO MOIM(ULIMPOBAHHOTO opMaTa MpeIcTaBICHUS
OLICHOK  YaCTHBIX KPUTEPUEB  Makcumuzupyromcs  (3agadya  MHOTOKPUTEPHAIBLHOMN
ontuMuzanuu Gi — max);

2) KpoMe TOro, Bc€ OHU B JIIOOOM cuTyanuu (HE3aBUCHMO OT €AMHMI] U3MEPEHMUS
UCXOJHO 3aJJaHHbIX YacTHBIX Kputepues K; - Ks, koTopbie ObuIM 3a7aHbl B HCXOJHOM 3a7a4e
Ki — min) Oyayr Bcerma HMETb 00UHAKOBYIO 00WYIO pA3MepHOCMb.  3TO OymoyT
0e3pa3MepHbIe MOKa3aTeIH.

[ToguepkHeMm, 4YTO YyKa3aHHbIE OOCTOSITENILCTBA OYEHb YINOOHBI [UIsI MEHEIKEPOB,
MTOCKOJIBKY:

®  BO MEPBbIX, MO3BOJISIIOT UM HE 3a00TUTHCSA O BOSMOKHOCTH MCIOJIb30BAHUS TEX WU
MHBIX KpUTEPUEB BBIOOPA JUIsl ONTUMM3AIUH PELIEHUs (2 UMEHHO, - TEIEph B HOBOM
¢dbopmare 3a1aul MHOTOKPUTEPUAIBHON ONTUMHU3ALNUN MOXKHO HCIIOJIb30BATh JIIOObIE
W3BECTHBIE MEHEKEPY KPUTEPUU BbIOODA).

®  BO BTOPBIX, TAaKXK€ MO3BOJISIOT U30eraTh HEKENaTeIbHBIX IPOLEAYp HeaJeKBaTHOTO
BBIOOpPA, 00YCIIOBIMBAaEMBIX (DEHOMEHOM «CIICTIOTH» K TOKa3aTeJsiM OTIACIbHBIX
YaCTHBIX KpPUTEPUEB, KOTOPBIH CONMYTCTBYET 3aJadyaM MHOTOKpUTEpUaTbHOU
ONTUMH3ALUU C PA3HON OpUEHTALMEeN HAIIPABJICHHOCTH MPOLEAYp ONTUMU3AINH JIs
3aJlaHHBIX YaCTHBIX KpuTepues [3].

[lepexon k yka3aHHOMY HOBOMY MOAM(PHUIMPOBAHHOMY (GopMary IpeICTaBICHUS
MOoKa3aTeseil YaCTHBIX KPUTEPHUEB, KOTOPBIN IMpeicTaBiIeH B Tabnuuax 4 MoKeT 00ycI0BUTh
cienyrouuii ¢peHomeH. Ha ocHOBe MoJTydeHHBIX HOBBIX OKa3aTesel aJbTepPHATUB MEHEDKEP
MOXET JOIMOJHUTEIbHO BBIIBUTH TAaKUE PELICHUS, KOTOpbIE C YYETOM peaTlu30BaHHOMN
KOHKpeTHOU cucrtemsl npeanourenuid JIIIP (mpexncraBienHoi npu (GOpMHUPOBAHUU MATPUI]
[IONAPHOI'O CpPAaBHEHHUS AaJbTEPHATUB 10 KaXIOMY YacTHOMY KpHUTEPUIO) HE CMOTYT
MIPETEHI0BaTh Ha BHIOOP B KaU€CTBE ONTHUMAJIbHBIX.

DTO 03HAYAET, UTO MOTYT BBISIBUTHCS aJIbTEPHATUBHBIE PELICHUS, HE ONTUMAJIbHBIE 110
[Tapeto B HOBOM (hopmare ux npejacraBieHus. Pazymeercs, Takue albTepHaTUBBI MOTYT ObITh
UCKJIFOUEHBI U3 IIPOLEAYp JaJIbHEHIIEro aHaIn3a Ul BbIOOpa HAMITY4IIEero peLIeHuUs.

Tab6nuua 4
Mo audunupoBaHHBIC/ TIEPEOTICHCHHBIE TTOKA3aTEIM YaCTHBIX KPUTSPHEB



Gy G, Gs Gy Gs
Ay 6,4 11,9 7,9 14,7 4,9
B 43 22,4 46,1 27,5 17,2
B; 13,7 22,4 3,3 2,6 17,2
B; 13,7 18,3 7,9 5 17,2
C, 13,7 6,5 2,9 24,1 8,9
Cs 13,7 6,4 7,9 6,3 8,9
D, 6,9 4 7,9 9,7 8,2
D, 13,7 4,3 7,9 5,4 8,2
D; 13,7 4 7,9 4,7 9,6
¥YT 13,7 22,4 46,1 14,7 17,2

B nanHowm cnmyuae, Bce albTepHATUBBI, PE/ICTABIICHHBIE B Ta0J. 4., ONTUMAJILHBI 110
[Tapero.

[puznakun ¢QeHoMeHa NOMUHHMPOBAHUS MOKa3aTejeil YACTHBIX KPHTEPHEB B
¢opmare npoueayp BbIOOpa Mo MeTOAY CpeAHero reomMerpuueckoro. [Ipu ontumuzanumn
pelIeHUs MO0 METOAY CpEIHEro reoMeTpruueckoro (pyHKIUS BbIOOpa CTPOUTCS Ha OCHOBE
PE3YABTUPYIOIIETO IOKa3aTelid IPOU3BEACHHUSI OLEHOK BCEX YACTHBIX KpPUTEPHUEB JUIf
aHAM3UPYEMBIX anbTepHaTUB. [Ipr3HaK eHOMEHAa TOMHUHUPOBAHUS OIICHOK OJJHMX YaCTHBIX
KPUTEPHEB HaJl APYTMMH, KOTIa TIOCIIETHIE HE BIHUSAIOT Ha BHIOMpaeMoe pelIeHne, IIPU TAKOM
MO/X0/I€ K ONTUMHU3AINN MEHeKepy OyJeT Mpolle U HarjsigHee 0OHapyKUTh, €CIIU OT TaKUX
PE3YABTUPYIOIIMX MOKa3aTeNeN JOMOJHUTEIBHOIO CTOI0LA AJIsi KpUTEpUs BbIOOpa NEPENTH K
ux jorapupmam (mo JiroOOMYy OCHOBAHHIO, OOJBIIEMY €IUMHUIBI — Jajiee HCIOJb3YKTCS
JECSITUYHBIE JIOTapU(PMBI).

[Ipu 5TOM B KayeCcTBE IEMEHTOB JIOMOJTHUTEIHHOTO CTOJIONA B hopMaTe TabIUIHOTO
MPEJCTAaBICHUS 33/la4 MHOTOKPHUTEPHAILHOW ONTUMHU3AIMM TI0 METOIy CpEIHEro
reOMETPUYECKOro OyIyT YK€ BBICTYNATh BEIMUYMHBI cieayomero Buna: lg(a;; - a2 - - - aw),
I1€ a;j - OLEHKH k-e0 YaCTHOrO KpuTepusl Juid anbTepHaTHBBl i. Takue mokaszarenu
KpUTepUaIbHON (DYHKIIMHA MOXKHO MPEACTaBUTh B BUIEC CyMMBbI JorapudmoB lg(a;;) + 1g( ai2) +
e+ lg(a).
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CoOOTBETCTBEHHO B TaKOM (opmare MPeICTaBICHUS YKa3aHHBIX OIEHOK MPOIICTyPhI
BBIOOpA IO METOAY CPEIHETO TEOMETPUIECKOTO OyIyT COBIAIATh C MPOIEAYpaMH BIOOpA TTO
METOJy B3BEIICHHOW CYMMBI OIIEHOK YaCTHBIX KpHTEpPHEB (HO TOCIEe Tiepexoaa K
noraprudMam OIEHOK JIJIsl BCEX YAaCTHBIX KPUTEPHUEB) C pABHBIMU BECaMH.

Od4eBUHO, YTO TEPEXOJ K YKa3aHHOMY JIOTapU(PMUYECKOMY TPEICTABICHHUIO BCEX
OIICHOK YaCTHBIX KPUTEPUEB W JalbHEHIICEe HCIOJIh30BAHHE WX CYMMBI UIS IOKa3aTels
KpUTEpHs BHIOOpa HE M3MEHUT paH)XMPOBAHHS aJbTEPHATUB B (popmare MeToa BEIOOpaA 1O
CpeIHEMY T€OMETPUUECKOMY (IO MPOU3BEICHUSM).

OpHako, IMOClEe peanu3alliyd YyKa3aHHOTO IIepexoja MEHeKepy Oyner Jerde
OoOHApYXUTh HAIWYHE WIH OTCYTCTBUE NMPU3HAKOB ()eHOMEHA TOMHUHUPOBAHUS TOKa3aTeen
OJTHUX YaCTHBIX KPUTEPHEB Hal Apyrumiu. [IpomumrocTprpyem 3T0 Ha IpuMeEpe OpraHU3aIiu
TaKUX MPOLEAYp BBIOOpA IS 3a]a4M HAXOKICHHS HAWITYUIIIEro MECTa TUCIOKAINH U (DOPMBI
COOCTBEHHOCTH CKJIaJla TIpW JEBATH aHAIU3UPYEMBIX allbTEpPHATHBAX, MCXOIHO 3a/JaHHBIC
OIICHKU KOTOPBIX IO TSTH YaCTHBIM KPUTEPHSIM OBLTH MTPEICTABICHBI B Ta0I. 1.

Metoa BbIOOpa 1O CpelHeMy IeOMeTPHYecKOMY (TpPaJMUHUOHHBIA d¢opmar).
Kaxxnoii anprepHaTvBe MEHEIKEP COMOCTABISET IOKa3aTeab, KOTOPBII SBISETCS CPEIHUM
F€OMETPUYECKUM 10 3HAUYEHUSM BCEX YACTHBIX KPUTEPUEB ISl ATOW albTE€PHATHBBI.
Hawmnyumee pernieHre COOTBETCTBYET allbTepHATHBE C HAMMEHBIIMM W3 IOKa3aTesel
yKa3aHHOTO Tuna (Mpd MHUHUMHU3ALMKM YacTHBIX KpuTepueB B ¢dopmare 3agauu
MHOTOKpUTEpHaIbHON onTuMu3anuu K; —min).

[ToguepkHem, 4TO BBHIOOP HE H3MEHMTCS, €CIM BMECTO YKa3aHHOTO IIOKa3aTess
MeHepKep OyleT UCIoJIb30BaTh IIOKa3aTelb IPOU3BEIEHUS BCEX 3HAUYEHUH YaCTHBIX
KpUTEpUEB Uil KaXJOW albTEepHATHUBBI (B TAaKOM Ciydae YKa3aHHbII KpuTepuil BbIOOpa
Ha3bIBAIOT KpUTEpUeM IpousBereHuil). TpeGyembie mpolexypsl BbIOOpa MpeICTaBiICHbI B
Tabm. 5.

Haumenbiiee 3HaueHue nokasarenss QyHKIUU BbIOOpA MO KPUTEPHUIO MPOU3BEICHUIM
(OHO B PaCCMAaTPHBAEMOM Ciydae B Tabi. 5 paBHO 3,6:10%) cooTBeTCTBYET anbrepHaTHBe Bi.
CoOTBETCTBEHHO, HAWJIY4IIMM pELUIEHUEM IO ATOMY KpHUTEpUI0 OyAeT CTPOUTEIHCTBO
coOcTBEHHOTO ckiana B ropoae B. Ilpu 3ToM mo JaHHOMY KpUTEpHUIO aHAIU3UPYEMbIE
aJIbTEPHATUBBI PAaH)KMPOBAHBI B CIIECAYIOIIEM MOPSAKE:

Bi, B3, D3, Dy, Cs, Gy, Ay, Dy, Bo.

AHanu3 ageKBaTHOCTH BBIOOpA MO KPUTEPHUIO CPEHET0 TE€OMETPUIECKOTO (T.€. aHAIIN3
Ha OTCYTCTBHME WJIM MPHUCYTCTBUE HEXEJIATEIbHOTO (PEHOMEHA JOMUHUPOBAHUS MOKa3aTenei
OJIHHX YaCTHBIX KPUTEPHUEB HaJ APYrUMH) B 3TOM (opMaTe MpeiCTaBICHHs OLIEHOK YaCTHBIX
KPUTEPHEB 3aTPYAHUTEIICH.

[TosToMy mepexoauM K aHalIM3y MpOoUEeAyp BhIOOpa HA OCHOBE HX JECATHYHBIX
gorapu¢moB. ITO TMO3BOJUT Oo0jee MPOCTO MU SBHO OOHAPYKUTh MPUCYTCTBUE WIIU
OTCYTCTBHE YKAa3aHHOT'O HEKEJIATEIbHOTO ()eHOMEHA.

Tabmnuma 5.

Br160p Hamityuniero pemeHus No KpUTEPUIO CPETHETO TEOMETPUUECKOTO
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K4 K, K3 K4 K; IToka3aTean
KpuTepust
Npou3BeIeHU
2
A 00 50 50 7 15 575.10°
B 300 40 1 3 10
! 3,6:10°
4 1 2 1
B, 70 0 50 0 0 240-10°
B; 90 40 50 14 10 252-10°
C, 80 60 150 4 13 374’4'105
C; 60 60 50 14 13 327,6-105
1 12
D, 80 70 50 8 604,8'105
1 12
D, 50 70 50 3 273-10°
D; 60 70 50 10 12 5
252-10

Metoan BbIOOpa MmO cpeaHeMy TreoMeTpuuyeckomy (mepexoa K Jiorapupmam
o1eHoK). OIEeHKHN aTbTEPHATHB 10 YACTHBIM KPUTEPHUSAM TeNeph (TP aHAIHU3E aJeKBATHOCTH
mpouieAyp BbIOOpa) OymyT WPEACTaBICHBl HX JACCATHYHBIMU Jiorapudmamu. Kaxmoit
ATbTEPHATHBE MEHE/KEP COMOCTABIISICT IOKa3aTeNb, KOTOPBIN SIBISETCS CYMMON YKa3aHHBIX
orapu(MOB OIEHOK MO BCEM YAaCTHBIM KPUTEPHSIM.

Haunyumee pemrenne COOTBETCTBYET allbTEpPHATHBE C HAMMEHBIIUM M3 MOKa3aTenei
yKa3aHHOTO Tuma (as 3amad, (opMar KOTOPBHIX IMOJpa3yMeBaeT MHHHUMHU3AIUIO BCEX
3a/IaHHBIX YaCTHBIX KpUTepueB). TpedyeMbie mpoIeaAyphl IPEACTABICHBI B TA0M. 6.

Haunmensiee 3HaueHne nokaszatens GyHKIIMA BHIOOpA MO KPUTEPHUIO TIPOU3BEICHUN B
Tabn. 6 (oHo paBHO 5,56) cooTBeTcTBYeT anbrepHaTHBE B;. COOTBETCTBEHHO HAMIYUIIUM
pemeHueM B ¢opmaTe TaKOro MOAX0Ja K ONTHUMHU3AIMU, KaK MbI YK€ 3HaeMm, Oyjaer
CTPOUTENIBCTBO COOCTBEHHOI0 cKiafga B ropone B. OOpatute BHMMaHME Ha TO, YTO
PpaHdcuposanue aTbTEPHATUB MPU NIEPeXoe K TaKoMy (popMaTry OIlEHOK YaCTHBIX KPUTEPHUEB
COXPaHUJIOCh, YTO U MOTYCPKUBATIOCH BHIIIIE.

Tabmnuma 6.
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Br160p Hamityumiero pemeHus Ho KpUTEPUIO CPETHETO FEOMETPUUECKOTO

(c ucnoyib30BaHKEM TIEpPEX0a K JOrapuGMUIECKOMY MTPEACTABICHHUIO OI[EHOK)

Jlorapugm
noxkasareJs
1g(K+1) 1g(K>) 12(KS3) 1g(Ky4) 1g(Ks)
KpuTepus
Npou3BeIeHU
A 2,30 1,70 1,70 0,85 1,18 7,73
B, 2,48 1,60 0,00 0,48 1,00 5,56
B, 1,85 1,60 2,18 1,30 1,00 7,93
B; 1,95 1,60 1,70 1,15 1,00 7,40
C, 1,90 1,78 2,18 0,60 1,11 7,57
C; 1,78 1,78 1,70 1,15 1,11 7,52
D, 2,26 1,85 1,70 0,90 1,08 7,79
D, 1,70 1,85 1,70 1,11 1,08 7,44
D3 1,78 1,85 1,70 1,00 1,08 7,41

CrpykTypa moka3zareneil (GyHKIUU BbIOOpa Temeph (Kak OTAETBHBIX CJaraeMbIX
PE3YABTUPYIOLIETO MOKa3aTelNsl aTbTEPHATUBbI, HA OCHOBE KOTOPOTO YKa3bIBAETCS HAMIIyUlllee
pellIeHre) Jerko MpocMaTpuBaercs. AHaJIN3 a/IeKBaTHOCTU BbIOOpA MO KPUTEPHUIO CPETHETO
F€OMETPUYECKOTO  TIOKAa3bIBACT, YmMO npucymcmeyem (HeHoMeH OOMUHUPOBAHUA:
nokazamenu wacmnoz2o kpumepus Ks ne enuarom na onmumanvnoe peuienue (B popmare
MPOLIEyp 3TOTO KpUTEpHUsI BbIOOPA).

Jlpyrumu ciioBaMH, YKa3aHHbBIH BBIOOp HE U3MEHUTCS, €CIU HCKIIOYUTH YacTHBIN
kputepuii K U3 YHCIa MCXOJHO 3aJaBaeéMbIX YAaCTHBIX KpUTepueB B (opmare
paccMaTrpuBaeMoOM 3ajjaud  ONTHUMAJIbHOTO BbIOOpa MecTa AuCIOKauuu U (HOpMbl
CcOOCTBEHHOCTH CKJIaja (MPOBEPHTE 3TO CAMOCTOSITEIBHO).

Bpi0op mo mMoaM(UMUMPOBAHHOMY KPHTEPHIO CpeHEro reoMerpuyeckoro (6e3
nepexoga k Jorapupmam). Ilpu takoM mnoaxone k maxcumuzayuu MOOUDUYUPOBAHHBIX
oyeHox uacmuulx Kpumepues (B (GopMmaTe IPEAJOKEHHOIO B 3TOH IVlaBe MOAXoja K
ONTUMM3ALUMU TIPU MHOTUX KPHUTEpHUsX) TpeOyeTcs MakCUMHU3alus IO0Ka3aTelis CPeAHEro
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reoMeTpudeckoro. B tabnmie 7 npuBeaeH OKOHYATEIBHBIN PEe3yabTaT I MPOIEaYp BhIOOpa
1ocJiie MPEeIIOKEHHOW M PAcCMOTPEHHONW MojuuKauuu (3a7adya MHOTOKpUTEPHATBbHOMN
ontuMuzanuu Gi—max).

Haubonpiiee 3HaueHne mokasaTessi JOTIOJHUTEIBHOTO CTO01a B Tab. 7 (ykazaHHOE
3HaueHue paBHo 2100286,5) coorBercTByeT anbTepHatuBe Bi. Ilpu 3ToM mo nanHomy
KPUTEPUIO aHATU3UPYEMBIE aJIbTEPHATUBbBI PaHKUPOBAHbI B CIIEIYIOLIEM MOPSJIKE:

By, Bs, G, By, Ay, Cs, Dy, D3, Dy.

AHanu3 aneKBaTHOCTU BbIOOpa 1O MOIUGUUIMPOBAHHOMY KpPUTEPHUIO CPEIHETO
FGOMGTpI/ILIeCKOFO, KakK 158 B npem)mymeﬁ CI/ITyaHI/II/I, Tpe6yeT JOITOJTHUTCIBbHBIX
uccnenoanuit. [loatomy, /s Takoro aHanusa gajiee Haao OyneT MeperTH K MPEACTaBICHUIO
YKaSaHHBIX OIICHOK YaCTHBIX KpI/ITepI/IeB Ha OCHOBEC UX ACCATHUYHBIX J'IOFapI/I(l)MOB.

Tabmuma 7.
Br160p 110 MOTUMUITUPOBAHHOMY KPUTEPHIO CPEIHETO T€OMETPHIECKOTo (3a1a49a

Gij—max npu Hetimpanvrou nozuyuu nipeanourenuii JIIP)

3HauyeHus
G G, G; Gy Gs GyHkouu
BbIOOpa
Ay 6,4 11,9 7.9 14,7 4,9 43337,9
B, 4,3 22,4 46,1 27,5 17,2 2100286,5
B, 13,7 22,4 3,3 2,6 17,2 452881
B 13,7 18,3 7,9 5 17,2 170332,4
&) 13,7 6,5 2,9 24,1 8,9 55391,0
G 13,7 6,4 7,9 6,3 8,9 38838, 1
D, 6,9 4 7.9 9,7 8,2 17342,9
D, 13,7 4,3 7,9 5.4 8,2 20607,4
D; 13,7 4 7,9 4,7 9,6 195334

Nmeercs mm Bo3zaelicTBUE (peHOMEHa HEaJeKBATHOTO BHIOOpA TMOKAXKET CIICAYFOIIUI
aHanu3 (CM. Iepexo/1 K Jorapudmam OIeHOK).

BpiOop no MoaM(UUMPOBAHHOMY KPHUTEPHI0 CpeAHEro reoMeTPHuYecKoro
(mepexox k jgorapugpmam oueHok). OLEHKH aJbTEPHATUB 10 YaCTHBIM KPUTEPUSM TENEPh
HAJ0 MPEJCTaBUTh HUX JECATUYHbIMU Jjorapupmamu. Kaxmoll anbTepHaTUBE MEHEKEp
COMOCTAaBJs€T TIOKa3aTelb, KOTOPBIM SBISETCS CYMMOH YKa3aHHBIX JOTapu(pmoB
MOAU(PHUIIMPOBAHHBIX OLEHOK 0 BCEM YacTHBIM KpUTepHsAM (Tocie uX MOIu(pUKALUU Ha
OCHOBE IPOIEyP, PACCMOTPEHHBIX B ATOH TJIaBe).
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Hawmnydmee pernieHre COOTBETCTBYET ajbTEpHATHBE HAMOOJBIIMM U3 IMOKa3areseit
yKa3aHHOTO Tuna (T.K. BC€ yacTHbIe Kputepuu Gi mociie Moau(pUKaluu MaKCUMUZHPYIOTCS).
TpeOyemble npolieaypsl peAcTaBieHbl B Ta0nuie 8.

Tabnuua 8.

Br160p 1o Moau¢uIrpoBaHHOMY KPUTEPHIO CPETHETO reoMeTpraeckoro (popmar
3amaun Gi—>max) ¢ UCIO0JIb30BAaHUEM IIEpeX0/ia K JIorapupMuueckoMy MpeIcTaBICHUIO

OIICHOK
Jlorapugm
nmoxKasarteJjs
1g(G1) 12(G>) 1(Gs) 12(Gy) 1g(Gs)
bynkuun
BbIOOpa
Ay 0,81 1,08 0,90 1,17 0,69 4,64
B, 0,63 1,35 1,66 1,44 1,24 6,32
B, 1,14 1,35 0,52 0,41 1,24 4,66
B; 1,14 1,26 0,90 0,70 1,24 5,23
&) 1,14 0,81 0,46 1,38 0,95 4,74
G 1,14 0,81 0,90 0,80 0,95 4,59
D; 0,84 0,60 0,90 0,99 0,91 4,24
D, 1,14 0,63 0,90 0,73 0,91 4,31
Ds 1,14 0,60 0,90 0,67 0,98 4,29

Haubonpiiee 3naueHue mnokaszatens QyHKIuu BbiOOpa B Tabn. 8 (oHO paBHO 6,32)
cooTBeTcTBYeT anbrepHaruBe Bj. Ilostomy HaumnmydymuM pemieHueM B gopmare
aHAIM3UPYEMOTI0 MOJIX0/a K ONTUMHU3ALUN UCIIOIb3YIOLIEro MPeII0KEHHY0 MOAU(UKAIIHIO,
KaK Mbl yXe 3HaeM (IOCKOJIbKY IEepexo] K JiorapudMaM OLIEHOK YacCTHBIX KPUTEPUEB HE
M3MEHSET BHIOOpA MTPU TAKOM MOAXOE K ONTHUMHU3AINH ), OYJAET CTPOUTEIHCTBO COOCTBEHHOTO
CKJ1azia B ropojie B.

OOpaTuM BHHMMaHHE Ha TO, YTO PaHICUposanue albTEPHATUB IMPU MEpexonie K
norapupmuyeckoMy (GopMaTy OIIEHOK YaCTHBIX KPUTEPUEB, €CTECTBEHHO, COXPAaHUJIOCH.
CrpykTypa mokazaTteneil (QyHKIHM BBHIOOpa M B ATOM ciiydae (KaKk OTICIBHBIX ClaraeMbIX
pPE3yABTUPYIOIIETO  IOKa3aTels ajlbTEepPHATHUBBI) IOCIE Mepexoja K Jorapupmam
aHAJIM3UPYEMBIX OIICHOK JIETKO MpocMaTpuBaeTca. AHalW3 aJeKBaTHOCTH BbIOOpa
MIOKa3bIBAET, UYTO HPUIHAKOG (heHOMEHA OOMUHUPOBAHUSA Hem: NOKAZAMEIU 6CeX YACHHBIX
Kpumepues menepy 6IUAIOM HA ORMUMATLHBIIL 6bl100p. JlelicTBUTENbHO, HEOOJIbLINE
OTKJIOHEHHUSl TaKMX IIOKa3aTeled 4YacTHbIX KpuTepueB G yXe MOryT HU3MEHHUTh BBIOOD
HAWTy4lIero pelieHusl.

[IpencraBieHHble MaTepHaibl WUTIOCTPUPYIOT TOT (DAKT, YTO UCIIONb3Yd YKa3aHHYIO
MOAU(PHUKAIMIO, MEHEIKEp IMOJy4yaeT HOBBIH MHCTPYMEHT HaXOXIACHUS HAWIydlINX
penieHui, KOTOPBIM MOKHO MCIOJIB30BAaTh Ui PELICHMS 3aJad MHOTOKPHUTEpPUAIbHOMU
ONTUMHU3AIMN MECTa JTUCIOKAIMU U (POPMBI COOCTBEHHOCTH CKJIaaa 0e3 OMacKu BO3ICHCTBH
OTMEUEHHBIX BBIILIE HEXeJIaTeIbHbIX (PEHOMEHOB.
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