O o
Pozensidaemovca 3aeanvha 3adau npuii-
Hamms piwenv npu 0azamvox Kpumepisx.
3anpononogana <napaneibHoO-nocaid0eHas>
cxema 0eKoMno3uyii npocmopy aivmepHamus
o 3adaui eudopy. lpueedeno anzopummu 610-
cigy anvmepnamue y eunaodxy ix #imkozo ma
HeuimK020 OUiHI0BAHHS
Knatouosi caoea: oGazamoxpumepianvruil
68uoOip; napaiebHO-NOCAI006HA 0eKOMNO3UUIL;
HewimKi OuinKu, mouka 3a0060JleHHA; 610Ci6

ajlomepHamue
o u|
Paccmampueaemc;l 3adaua npunamusn

pewenuii npu muozux kpumepues. Ilpednoxncena
"napannenvio-nociedosamenvuas” cxema
0eKOMNOZUUUY NPOCMPAHCMEA ATILMEPHAMUB
o 3adauu evibopa. Ilpusedenvt anzopummol
omcesa anlbmepHaAmMue 6 Cayuae UxX 4emKozo u
HeuemKoz20 OUeHUBaAHUS.

Kntouesvte caosa: mmnozoxpumepuans-
HbLl 6bIOOP: NAPALLENbHO-NOCAE008AMEILHAS
0eKOMNO3UUUSL; HewemKUe OUeHKU; MOUKA YO0~

eJjiemeopenust; omcees ajltomepHamue
o u|

The general problem of acceptance of dec-
isions in case of many criteria is considered.
Parallel-successive scheme of decomposing of
score alternatives for the choice problem is sug-
gested. The algorithms siftings of the alternati-
ves in case of their distinct and indistinct eval-
uation is brought

Key words: polycriteria choice; parallel-suc-
cessive decomposing; indistinct evaluation; the
point of contentmem:f:,; siftiggs of alternatives

1. Beryn

Camo10 MOIMUPEHOI0 33/1a4Yelo, 110 3YCTPIYAETHCS MIPU
PO3B‘sI3aHHi pidHUX MPo6IEM ¥ BCix cepax JT0ACHKOI [Ti-
SIBHOCTI € IPUITHATTS pilteHb abo BUOip. BakamBoio oco-
6JIMBICTIO peasibHUX 3a/1ad BUGOPY € BeJUKa PO3MIPHICTh
4K IIPOCTOPY aJbTEPHATUB, TaK i HPOCTOPY KPUTEPIiiB 32
SIKUMU TIPOBOIUTHCS IX oriHKa. 11i ocobmuBocTi cyyacHux
3aj1a4 BUOOPY 361/bIIYIOTH TPYAOMICTKICTb iX BUPIIIEHHS.
[l posB‘a3anns MoAi6HUX TPOOIEM BUKOPUCTOBYIOTHCS
pisHi mexommosumiitHi miaxoan [1, 2, 3], mo mo3BomsE
3AiCHUTH 3aMiHy MO4YaTKOBOI 3aga4i BHOOpPY Ha psi
GiJIBII IIPOCTUX 1134124 3 MEHIIOW TTOTYKHICTIO MHOXKH-
HU aJIbTEPHATHB, AKi YTBOPIOIOTD i€PApXidHy CTPYKTYPY.
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HAUUTH MHOXHUHY HaWKpallUX aJbTepHATUB (MHOXXKMHA
MOJKe CKJIaJaTHCh i3 OJHOI aJbTePHATUBU) HA OCHOBI
indopmariii, orpuMaHoi BiJ| eKCIEpTiB.

IIportec mpu#HATTS pimeHb MOUYMHAETHCI 3 (HOPMY-
BaHHS MHOXWHU €KCIePTiB, IKi € KOMIETEHTHUMU Yy
BinmoBigHWx ranys3sax. [losmaummo MHOXWHY ekcmep-
TiB E={E1,E2,---,El}. Koxkxnomy ekcrmepry moctaBuMoO y
BiZANOBiIHICTH HOTO KOediliEHT KOMIETEHTHOCTI — Bary
A={k1,k2,...,Kl}, sSKa MOJKe 3aZaBaThcs 0e3mocepeanbo
ocobotw, mo mpuiimae pimenns (OIIP), a6o obuuciio-
BATUCS HAa OCHOBI NPOBEJIEHUX TONEPEIHIX EKCIEePTH3.
Excrept, Bifgnosigno mo BiacHUX 3HAHb, MOXYTh chOp-
MmyBatu Braciy rpyny kputepiie G, cK, ie{1,2...1} is
YHiBepCcaIbHOI MHOKUHMU.

2. IlocranoBka 3agaui

3. MoaemoBaHHs iEpapXivyHOi CTPYKTYPH

Posrasremo 3agayy Bu6opy y 3arajbHiil MOCTaHOBIII.
Hexait 3agani MHOXMHA anbTepHaTus X ={x',x*..,x"} i
yHiBepcambia MHoxkmHa Kputepiin K={K'K?. . K"}, 3
Baramu H:{m,nz,...,nm} 32 ZIOTOMOTOIO0 SIKUX TSI MHO-
JKUHA ajibTepHaTUB MosKe OyTu onineHa. HeoOxigHo BU3-

Onnieio 3 ocobauBocTeil peaJbHUX 3aau BUOOPY €
BeJMKa KiJIbKICTb aJbTepPHATUB, 1[0 3HAYHO YCKJIAJHIOE
Bubip. Jlast crpormienns 3ajadi BUKOPUCTOBYIOTH pPisHi
JNIEKOMIIO3UIIIHI TIPOLe/lypPH, SAKI T03BOJSAIOTH 3aMiHUTH
[OYaTKOBY 3aja4y BUOOpPY Ha Mig3azadi 3 MEHIIOW Kijlb-



KicTio anbTepHaTuB. IIpu yomy, po3B'a30k oKpeMux miji3a-
Jau HabJIMsKae PO3BA30K MOYATKOBOI 3a/1a4i.

Posrnsgnemo nactymnui aBi cxemu pexkommo3uitii [1, 2,
3]. CyTp «mapaenpbHOI» CXeMU MOJISTAE B TOMY, IO TI0YaT-
KOBa MHOKMHA aJIbTePHATUB PO3OUBAETHCS HA OJHOPIAH]
miAMHOKUHY [4], ToOTO MOYaTKOBa 3aa9a PO3OUBAETHCS
Ha «He3aJexHi» migsanadi. [Ipu ibomy KoskHill anbTepHa-
TuBI X€X MOKHA MOCTABUTHU Yy BIJINIOBITHICTH aJbTepHA-
TUBY X; eX 3 muoxkMHM aJbTepHATUB j— Ol Imij3azadi.
[Tponeaypa BUOGOPY Hamaji MOJATAE B PO3BA3KY KOKHOI
OKpeMoi OfHOpiAHOI mig3azaui, To6TO y BijaciBi ambrep-
HATUB JIJ1s KOXKHOI min3azadi. Buacaifok Takoro nmigxomy,
KiJIBKICTh aJIbTEPHATUB [JId KOKHOI TaKoi Mmif3ajadi €
CYTTEBO MEHIIIOIO, HiXK KiJIbKICTh aJIbTEPHATUB TOYATKOBOT
3ajaui.

[Ipu «mocmimoBHIll» cxXeMi MeKOMIO3UIlil 3a7adi BU-
60py BBOJSTH JI€KiJbKa i€papXiYHUX DPIBHIB OIMCAHHS
aJbTepHATUB. B 1IbOMY BUIIAJIKy Ha KOKHOMY HACTYII-
HOMY PiBHI Oyab-sIKiii ajbrepHaTuBi Oyne HmoCTaBaeHa y
BIANOBiAHICTD Gijbll y3arajibHeHa ajibTepHaTuBa. llpu
1[bOMY OiJTbIII y3arabHeHa ajJbTepHATHBA Mae Oy TH MPO-
06pa3oM eKiJbKOX aJbTepHATUB BUIIOTO PiBHA i€papxii.
TakuM YMHOM 3MEHINYETHCS KiJIbKICTh aJbTEePHATUB, 110
MOJIETTIIYE 3aja4y BHOOPY. Y3arajibHEHHsI aJbTepPHATUB
MOJKe IIPOBOAMTUCS 32 OJJHIECIO YU JIeKiJIbKOMaA O3HaKaMu
onnovyacno. Taki ysarajbHeHi aJbTepHATUBU HA3BEMO
kJlacamu aiabrepHaTuB. Ha ogHomy i ToMy X piBHI iepap-
Xil, B 3araJIbHOMY BUTIAJIKY, PO3OUTTSI Ha KJIACH MOXKE ITPO-
BOJMITHCS 32 PI3HUMU O3HAKAMY (KPUTEPISIMU).

OTtxe, po3i6'eMO MHOXKUHY aJbTepHaTHB X Ha OJHO-
PifHI TiAMHOXWHY, aJIbT€PHATUBHU KOXKHOI 3 IKUX OIliHIO-
I0THCS O/THIEIO 1 TIET0 5K CaMOIO MHOXKMHOIO KpuTepiis. IIpu-
MyCTUMO, IO MPOAHAJI3yBaBIIN MPOOJIEMHY CHTYAIiio
MHOKHHA aJbTePHATHB MOXKe OyTU MpejcTaBjeHa y BU-
sl HacTynnoi cykynnocti migmuoxun X XP, | XM
, MO He TIlepeTHHaThes, To61o X ={X® X® X\ Big-
MOBi/THO KOKHIH 3 IUX MiIMHOXNH aJbTepPHATUB Bi/MOBi-
JIa€ CBOSI TPyTIa KPUTEPiiB i3 yHiBepcaabHOl MHOKNHN K,
axi mosnayumo KW K®, K™ | [lepeTun Misx numu rpy-
mamu Moske Oy TH HelycTa MHOKHIHA. B pesynbrari Takoro
PO3OUTTSA, OTPUMAEMO CKIHYEHY KiJbKICTh OJXHOPIAHUX
3aj1a4 BUGOPY BiTHOCHO MiIMHOKUH aJIbTEPHATHUB.

Ha mactymuomy etami Ti aiqbTepHAaTUBH, SIKi BOJOI-
0Th HEBHUMU OJHAKOBUMU BJIACTUBOCTAME ab0 OIIHKU
3a JICAKUMM KPUTEPIsIMM y AKUX CIHiBIAAalOTh, MOXHA
ob‘eHary B KJacu ajgbrepHaTuB. Kiacu, B CBOIO 4epry, Mo-
JKYTh OIIHIOBATHCS 32 MEHIIOIO M IMHOKMHOIO KPUTEPiiB
[5], mo mo3BoJIsIE HA IIBOMY €Talli 3MEHITUTH PO3MIPHICTD
MIPOCTOPY KPUTEPIiB.

B Meskax gaHoro etamy, po30UTTS Ha KJACH MOXKE MTPO-
BOJMTHCS TO-Pi3HOMY (32 Pi3HOIO MiJMHOXKUHOIO KPUTE-
piiB), IpK YOMY B TAKUX PO3OUTTIX MOKYTh OpaTH y4acTh
He BCi aJabTepHAaTHBHU oAHOpiAHOI 3amayi BuGopy. Bincis
Ha JAHOMY eTami MPOBOAMTHCS JJIS KOKHOTO OKPEMOro
PO3OUTTSL.

Tak gk rpynu kputepiiB A/ OJHOPIHUX TiA3axad
BUOOPY B 3arajbHOMY BWIAAKYy IPU MEPETHHI Aa0Th
HEMOPOKHI0O MHOXKWHY, TO B PI3HUX PO3OUTTAX OIHO-
YACHO MOXYTh OpaTu ydacTh aJbTePHATUBU 3 PI3HUX
mij3azay.

Takum 4MHOM, 3aCTOCYBABIIY 1aPAJIETbHO-TTOCIiI0B-
HY IEKOMITO3HUIIi 10, MM OTPUMYEMO TPUPIiBHEBY i€papXiuny
MOJIeJIb TPUKWHATTS PillleHb BiZIHOCHO TPOCTOPY ajbTep-
HaTUB:

* Ha rnepumoMmy (BepXHbOMY) PiBHI 3HAXOJATHCS BCI
aJIbTePHATHBHU MOYaTKOBOI 3a/1a4i BUGOPY;

* Ha JIPYyrOMY PiBHI 3HAXOASATHCS aJbTEPHATUBH, SAKI
BIJIIIOBIIalOTh OHOPIAHUM TIiA3aKadam BUGOPY;

* Ha TpeTboMY (HUKHBOMY) PiBHI 3HAXOAATHCS y3a-
raJjbHEH1 KJacW aJbTePHATUB, SKi OIIHIOITHCI 3a Mif-
MHOKMHAMW KPUTEPiiB MEHTIIO1 TTOTYKHOCTI.

Ha kosxHoMy piBHi, MoOUMHAIOYU 3 HAHHUKYOTO, I1PO-
BOJIMTHCS Bi/ICiB aJbTepHATUB (KJAciB aJbTepHATHUB) 3a
OJ/IHUM 3 T1i/[XO/IiB, 311 POTIOHOBAHUX HIXKYE.

He 3MeHIIyoun 3arajibHOCTI OyeMO BBasKaTH 110 Ha
KOKHOMY OKPEMOMY PiBHIi € N aJibTePHATUB, M KPUTEPiiB
ta | excriepris.

4. MeTtouka mo0y/I0BH €KCIEPTHUX OIIHOK

Hexait xoskeH excmepT, BpaxOBYIOUH BJIACHI 3HAHHS 1
MPiOpUTETH, OIIHIOE BCi aJTbTEPHATUBU 3 MHOKUHN X 3a
BifnoBizHOI0 rpynoio kputepiis G, ie{1,2,...,1}. Hosma-
unmo O] OIIHKY j-0i aJbTePHATHBH i-MM €KCTEPTOM 3a
KPUTEPIEM i/l HOMEPOM (.

Hexait OIIP a6o ekcmepT Ans KOXKHOTO SKICHOTO
KpUTEPifo 3a/1a€ ONTUMICTUYHY Ta MECUMICTHUYHY MeEXI
oninku aaprepuarusu [6]. To6To, Hanpukaaz, AT KpU-
tepito K' - 3a7aioThea onTHMicTHYHA MeKa K ra me-
CUMICTHUYHA - Ki, i BCi OIiHKN aJbTEepPHATHUB 32 JaHUM
KPUTEPIEM BBAKAIOTHCA 3aHAATO ONTUMICTUYHUMHU i
nepebifbIIeHUMHY, SIKIO BOHU IEPEBUIYIOTH K a6o
3aHA/ATO MECUMICTUYHUMHU 1 3aHUKEHUMHU, SKIIO BOHU
MEHTIT 3a Ki .

AHasi3yioun OIiHKU eKCIepTiB, Ti 3 HUX, SAKi € Tmepe-
GispimeHnMK 6y1eMO 3aMiHIOBATH Ha BiATOBIAHY M ONTH-
MiCTHYHY MeXy, a 3aHuKeHi — Ha necumictuany. TooTo,
OTPUMAEMO HACTYITHE IEPETBOPEHHS:

K, sixmo O], <K,
. —q o —q
O-i'q = KI, HKmoqu >K

Ol

0 B IHINTUX BAMAKAX.

Jlns KoKHOro KpUTepilo 3 MHOXUHU KPUTEpIiiB
K={K'K?.. K"} 3acTocyeMo OHY i3 3TOPTOK:

B pesyzabrati npoBesieHUX /il OTPUMAEMO MaTPUITIO
pinens:



X X X"
K; ij ij 0:(1)
K O Op " Oy

:] . . .
K" Oty Oy Oy

5. [IpaBuia BiziciBy BapiaHTiB

Y 3azexHoCTi Bijf TOYaTKOBUX YMOB Bi/ICiB aJbTepHa-
THB MOKHA IPOBOJMTHU TO-Pi3HOMY:

 Axmo OIIP 3amae gomyctumi Meski a7 3HA-
uenp kpurepiis K¢ —rta K¢ (abo mumre oxny 3 Mex),
qe{1,2,...,m}, TO aJbTEepPHATUBU X! (je{1,2,...,n}) LTS
axnx O >Kj abo O <K}, BuKIOYAI0THCS 3 PO3-

max min

TIALY.

» dxuro OIIP 3amae ponycTumi Mexi st pe3yibTyio-
yoi oninku aabrepHatusu O, Tta O, , TO A1 KOXKHOI
aJIbTEPHATUBU HA OCHOBI MATPUIl PillleHb 00YUCITIOEMO
BiIMMOBiIHY 1# OIIHKY:

) ;qumq
o=

m

2,
q=1

[lani mpoBoOAMMO BiJICiB TUX aJbTEPHATHUB, [JS STKUX
j j

0’'>0,,. abo O'<0O,, .

Posrisgnemo Bumajgok, Koau JiesKi 3 BXIZIHUX JAHUX
MaloTh HeUiTKU, po3aMuTuii xapakrep [7-12].

Hexait OIIP 3amae cBOW0 BJIACHY <«TOYKY 3a70BOJICH-
HsT» Tz{ti,tz,...,tm}, Ae t, - 3HAYCHHSA 32 (— WM KpHUTe-
piem, skoro gocratabo OIIP, To6To sskuM Bin Oyne 3a/10-

BOJIEHUI.

Y rtakomy BUNAAKy NMOBUHHAa OyTH 3ajaHa HeYiTKa
MHOKUHA, 1Ka XapaKTePU3YE CIiBCTABIEHHS KOKHOI aJb-
TEPHATUBU O <TOUYKHU 3a/I0BOJICHHS». BifmoBizHO, 1€
o3Hayae, 1o MOoBUHHA OyTH BU3HauYeHa (YHKIIA HaJekK-
HOCTi ZIaHOI HEUYiTKOI MHOKUHU. ICHYIOTH Pi3HI METOIHN
no0ynoBY PYHKIIT HaleKHOCTI.

Toni mpunyctumo, 10 i— uil ekcrnepT MoKe 3a/1aTH He-
9iTKNi BekTOp Z! :{un(x’),um(x’),...,uim (XJ)} , 1e uiq(x-')
- CTETiHb HAJIE)KHOCTI j— TO1 aJIbTePHATUBU TOYILi 32/[0BO-
JIEHHS 32  — MM KPUTEpPieEM Ha [YMKY 1— Oro ekcrepra.

Ha ocHOBi Iux 1aHUX yTBOPIOEMO Pe3yIbTYIOUNH BEK-
Top Z° :{u1(xj),u2(xj),...,um (x’)} ;e H (xl) obumcIIo-
€THCS 32 OJTHUM 3 HACTYITHUX MTPABUJL:

()=, () %, =armasc,

ze WU, (XJ) - CTeIiHb HAJIEXKHOCT1 j— TOI aJbTepHATUBU
TOYIli 3a/[0BOJIEHHS 32  — MM KPUTEPIiEM.

Jlasi BificiB aJibTepHATUB MOXKHA 3/1HCHIOBATHU 32 O[l-
HUM i3 HACTYITHUX ITPABUJL:

* 3 PO3IJISIy BUKJIOUAIOTHCS Ti aJibT€PHATUBU, JJIs
SIKUX 2(1—uq (xj))>oc1, lie o, - piBeHb, KM 3a7a€ThCH

; q

* 3 PO3IJISIZY BUKJIOUAIOTHCS Ti ajibTePHATUBH, JIJIs
SIKUX minuq(x-i)<oc2, le o, - piBeHb, AKMIl 3a1aeTbCs
omnp;

* Hexai 1Jst KoskHoro kpurtepiio K?3amaerncs «ropu-
zoHTasbHuil fomyck»> 6 . Toni BUKII09aEMO 3 POSIILALY Ti
aJbTepHATHBYU X', Ui AKuX 3¢, , W, (XJ)<6L% .

Posransinemo Bumnazok, kosiu OIIP (ekcnepr) 3anae
«TOYKY 3a/I0BOJICHHST» T:{t1,t2,...,tm}, a excrepTtu Gop-
MYIOTb HEYiTKi MHOKUHN A, = {(Xj,um (X-j)),xj eX,j= 1,n} ,

ie {1,2,. . .,1} , IO CKJIA/IAI0ThCST 3 MHOKUHY aJIbTEPHATUB X
ta pynkuii HamexRHOCTI W, (X') , STKa XapaKTepPU3y€E CTeIiHb
HAJIESKHOCTI, TOOTO 3aJIEKHICTh aJlbTepPHATUBU X' BiJHOC-

HO «TOYKHM 3a/10BOJIEHHA» T na AYMKY i—ro €KCIlepTa.

B pesyibrarti oTpuMaeMo MaTpuIio BUGOPY HACTYII-
HOTO BULY:

1y (X1) K (XZ) Hl(xn)

Jlasi BificiB aJibTepHATUB MOXHA 3/1HCHIOBATH 32 O[l-
HUM 3 HACTYITHUX aJITOPUTMIB:

* AKIIO KOMIIETEHTHOCTI €KCIEePTiB_3a/laHi HEeYiTKOIO
MHOXHHOIO A, = (ei,ul(el)),eeE, i=1,1}, e ux(ei) - He-
YiTKa OI[iHKAa KOMIIETEHTHOCTi i—TO eKcrepTa, TO BUKO-
HAEMO KOMIIO3UIiI0 HEUITKUX BiIHONIEHb 32 HACTYIHUM
MTPaBUJIOM:

1

i(x)= i\:/1(u7~ (CYINT (XJ)) :

B pesynbprati oTpuMaemMo HEWITKY MHOXKXWHY OIliHOK,
ne fl(xj - pe3yJabTyloya olliHKa j— ol aJibTepHATUBU.

3 po3rAny BUKIIOYAEMO Ti albTepHATHBH X', 1as
AKX ﬂ(xj)<oc, Jle O - «TOPU30HTAJbHUI JOMYCK», AKUI
3agae OIIP.

* JKIO KOMIIETEHTHOCTI eKCTepTiB, 3a/laHi 4iTKO, TO
JUUIST KOJKHOI aJIbTepHATHBY 00YMCAIEMO OJHY 3 HACTYII-
HUX Pe3YJbTYIOUNX OIiHOK:



1 N N . N
2“ (Xj)7L * TmporyasasaeThesa MaTpuilg Mi BigciBaloThes Ti ajib-
) il i TepHATUBU X', JJIST IKUX EIie{L...,l}, Mi(X")<OL, e o
! ’ - «TOPU30HTAJbHUI 10TyCK», akuii 3agae OIIP.

6. BucnoBku

M(Xj): SUpAL,; (XJ) )

' MoskHa BiAMITUTH, 1O 3aCTOCYBAaHHA <«IlapajieJIbHO-

u(x-i)=uiu (Xj), 7%‘, =argmiax?»i. MOCJTi/IOBHOI» CXeMW JEKOMITO3UIlil T03BOJSIE CYTTEBO

3MEHIIUTH TPYAOMICTKICTH 3324 BUOGOPY SIK MPU YITKUX

Jlami 3 o3Iy BUKIIOUAEMO Ti aTbTePHATHBN X', 17T OIiHKAX eKCIepTiB, Tak i MpM 3agaHi iX y PO3MHUTOMY

IKUX H(X'i)< O, JIe Ol - «TOPUBOHTANbHIH AOMyCK», skuii ~ BUTJIsAAL. Ha 0CHOBI omucaHNX IpaBII MOXKHA nobyyBa-

saznae OITP. TH JIrOPUTMY, AKi JO3BOJAIOTH pO3B'a3yBaTU IHUPOKUIL
KJiac 3a/1a4 BUGOPY BapiaHTiB.
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