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ONITUMHU3ALIUA MHOTI'OKPUTEPUAJIbHBIX
PEIIEHUU
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yuusepcumem um. H. I1. Ozapésar (2. Capanck, Poccus)

B crarbe paccmarpuBarOTCs MHOTOKPUTEPUAIIBHBIC PEIICHUS ISl 33724 ONTHMH3AIMH
B CTPOHTENBCTBE; MPEJIAracTCsi METO] IIOMCKa ONTUMAJIBHBIX pelleHud. JlaHHbIe 3a1a-
YU UMEIOT OOJIBILYIO CIOKHOCTB, IOCKOJIBbKY K X ONTUMAJIBHBIM PEIICHUSM NPEIbsiB-
JISIOTCA TPEOOBAHHMS 110 HECKOJIILKAM KPHUTEPHUSAM. B 9TH pelieHns moCTOSHHO BHOCSATCS
W3MCHCHHS M JIOTIOJHEHUSI, YTO MPUBOAUT K HEOOXOAMMOCTH OIEPATHBHOW MPOBEPKU
WX ONTUMAaJIbHOCTU. MeTOIbI MOUCKA ONTUMANBHBIX PEIICHHN COTNIACYIOTCS C JeTas-
MH Ha KaXJIOM dTale peajan3aiud. TpeOoBaHUSIMH 110 KPUTEPHSIM MOTYT OBITh 3aTPaThl
CpEICTB, BPEMEHH, MaTepHAIIOB, a TAaK)Ke COIMAJbHBIC U SKOJIOTUYCCKUE MOCIECICTBUS
OT peanu3anuy pemeHui. KaxaoMy KpUTEpUIO COOTBETCTBYIOT LiefieBble (yHKIHH,
AMEIOIC CBOM ONTHMAJIbHBIC 3HAUCHMs. Peanm3anuisi mogoOHBIX MHOTOKPUTEPHAIb-
HBIX PEHICHUH — CJIOKHAs 3aj7a4a. B cTarbe paccMarpuBarOTCs BO3pacTarouue U yobl-
BalOIINE YacTH IENeBON (DYHKIUH; TaeTCs OLEHKA ONTHMAIBHOTO PELICHHUS C ITOMO-
1160 Ko3(duitnenTa 3pGeKTUBHOCTH. YUUTHIBACTCS CTCIICHD BIMSHUS MEPEMCHHBIX Ha
LEJIEBYI0 (DYHKIMIO, a TAaKXKE ONPEICISIOTCS OTKIOHCHUST (QDYHKIMA OT 3aMEHBI OITH-
MaJIbHbIX 3HaueHuH. [Ipenaraercst paccMOTpPeTh MPUOPHUTETHI IO KaXJIOMY KPUTEPHIO.
[Tony4yeHHOE pemieHHe MO3BOJSET CBECTH 3alady K OJHOKpUTepuanbHou. Ha mpume-
pe CTOMMOCTH CTPOUTENIBHBIX OOBEKTOB JAIOTCS PACUeThl KOMIIPOMHUCCHBIX PEIICHUH
C Y4ETOM paccMaTpuBaeMbIX KpuTepues. [IpuBoauTes mprMep ABYX LENEBBIX (DYHKIIHUIHA,
OJIHA M3 KOTOPBIX BBIpAXKAeT KOJMUECTBO KBAPTHP, & Ipyras — CTOUMOCTh. B pesysbrare
pacdyeroB 000OIIeHHAs [esieBast PyHKIHS JOCTHTAeT ONTHMAIBHOTO 3HadeHus. [Ipen-
noyiaraercst B 00IIeM cilydae UCIOIb30BaTh NPHOPUTETHBIC ONTUMAJIBHBIC PELICHHS 10
OTICTBHBIM KPUTEPUSM. BapuaHThl pelieHul CPaBHUBAIOTCS C JOIYCTHMBIM 3HAYCHH-
eM 1ieeBoit GpyHkiuu. Korma HabOphl YaCTHBIX PEIICHHN SBISIFOTCS CTOXaCTHUCCKUMU,
IUTSL OTACTBHBIX OJOKOB 337a49i (P (PEKTUBHBI KOMIIPOMHICCHBIC PEIICHMUSL.

Knrueesvle cnosa: ontumusanusi, ONTUMAIbHOE PEIICHUE, MHOTOKPUTEPHAIBHOE pPe-
IICHNE, METOJ MTOUCKA, IieeBast PYHKIMs, COOPY)KEHUE, OJHOKPUTEpHAIbHAs 3a1ada

OPTIMIZATION OF MULTI-CRITERIA DECISIONS

S. V. Garina, B. M. Lyupayev, M. B. Nikishin
Ogarev Mordovia State University (Saransk, Russia)

The article deals with multi-criteria decisions for optimization in construction
industry. A method for finding optimal decisions is offered. The optimization problems
involve great difficulty as multi-criteria requirements are placed on their optimal
solutions. Changes and additions are constantly made in multi-criteria decisions
that cause the need for a rapid analysis of their optimality. The methods of making
optimal decisions and details are coordinated at each stage of implementing. The
requirements on criteria can be cash and time expenditure, material costs, and social
and environmental consequences of the implementation of the decisions. Each criterion
has target functions with optimal values. The implementation of multi-criteria decisions
is a difficult task. The article deals with increasing and decreasing parts of the target
function and assesses the optimal solution by a factor of efficiency. It takes into account
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the impact of variables on the target function, and identifies the function deviations from
replacement of optimal values. It is proposed to consider the priorities for each criterion.
The solution obtained makes it possible to convert the problem to a single-criterion
problem. The article describes computation for compromise solutions in view of the
criteria considered on the example of the cost of construction projects. The example of
the two target functions is given: one function shows the number of apartments, and
the other — their value. Through calculations, the generalized target function gets an
optimum value. It is expected that in the general case the priority optimum solutions by
selected criteria will be used. Possible solutions are compared with the permissible value
of the target function. When the sets of particular solutions are stochastic, compromise
solutions are effective for the some blocks of a problem.

Keywords: optimization, optimal solution, multi-criteria decision, method of search,
target function, structure, single-criterion problem

K pemenusiM 3amad mpeabsBISIOTCS
TpeOOBaHUS 1O CIIEAYIONIMM KPUTEPHUSIM:
3arpaThl CPENCTB, BPEMEHH, MaTepHAIIOB,
a TaKXC OTCYTCTBHUEC HJIM IPUCMIICMBIC
COLMalIbHBIE M JKOJOTMYECKHE TMOCIe/-
CTBHS OT MX peanm3auuu. Kpome 3rtoro,
BBIZICIISIOT apXUTEKTypHOE O(OpMIIeHHE
3IaHUA U COOPYKEHUM, JIOCTYIHOCTH
YCIyT, pa3Mepsl 3apIuiaT, MEeHCHH, 1M0co-
Oouii u T. 1.

TpeOoBanus 3aKa3uvKa — pELIAOIINIA
KpUTEpHH OLIEHKM pemieHus. Ecnm perte-
HHE 3aTpParuBacT HMHTEPECHl HECKOIBKHX
CTOpOH, TO €ro IMPUHUMAIOT Ha COOPaHMSIX,
B Cy/Iax, Ha BEIOOpax, pedepeHymax, Mex-
JIYHapOJHBIX KOH(epeHIMsIX (Harmpumep,
pelieHre O 3aBEpIICHUH CTPOUTENIBCTBA
00BeKTOB K onummuaze B I. Coun, HECMO-
Tps Ha UX YJIOPOXKaHHE B JECATKHU pa3).

Peamm3armst TOZOOHBIX MHOTOKpHUTE-
PUATIBHBIX PEUICHUI — CIOKHAS 3a/aya.
Harmpumep, u3 cooOpakeHHH >KOHOMHYE-
CKOW LIeNieco00pa3sHoOCTH OBbUIO MPUHATO
pelICHNE YBEIMYUTH OIOIKET CTpaHbl 3a
CYET 3HAYMTEIHFHOTO BO3PACTaHHS OTYH-
CIICHHI C JIOXOZOB YACTHBIX IIPEIIIPUHU-
mareneil. ColanbHbIe MOCIESACTBHIS ITOTO
niara IMpescTaByIsIoT co00l YOBITOK Oroa-
KeTa. AHaIOTWUHBIA 3(PQeKT mnpousBeno
TIOBBIILICHHE CTOMMOCTH ankoromsi. Ilpex-
HojlaraeM MOXOXKYIO CHTYalluioO B Cllydae
HOBBIIICHUS LIeH Ha Tabak. Henoyder conm-
aJIbHBIX KPUTEPUEB IIPUBOIUT K YMEHBIIIE-
HHIO JIOXOJIOB OFO/DKETa Ha BCEX YPOBHSIX
3a CYET COKpAIIIEHUs IPOJAXK ITUX TOBAPOB
U POCTa pacxoloB Ha 3APaBOOXpaHECHHE
Y KOHTPOJIPYIOIINE OPTaHBL.

B MHOrOKpUTEpHANEHBIE PEIICHUS
IIOCTOSSHHO BHOCSITCS W3MEHEHHA U J10-
MOJIHEHHUS, YTO HIPHBOAUT K HE0OXO-
JIUMOCTH OIICPATUBHOM TPOBEPKU UX
ontuManbHocTh. CHOKHOCTL  3a7a4yu
CBOJIUTCS K OMPEJICICHUIO COOTHOIICHHUS
ONTHMAJIHBIX PEIICHUH JUIsi MHOTHX
KPUTEPUEB.

MHOTrOKpHUTEpHATbHBIC pelieHus
SIBJISIIOTCSI. KOMITPOMUCCHBIMH, YIOBIICT-
BOPSIIOIIMMKM  BCE 3aWHTEPECOBAHHBIC
CTOPOHBI. METOJbI TIOWCKa ONTHMAJIb-
HBIX PEIICHUH W JIeTald COIJACyHTCS
HAa KaXIOM oJTamne peanu3anuu. Ha-
puMep, IpH CTPOUTEILCTBE aBTOOaHa
MockBa — Cankrt-IlerepOypr Obina mo-
CTUTHYTa JJOTOBOPEHHOCTD C 3KOJOTaMHU
0 KOMIICHCAIIMH IOTEPh B JIECHOM XO-
3HCTBE U Ap.

PaccMOTpyM  HEKOTOpPBIE  METOJbI
MOMCKA KOMIIPOMHUCCHBIX PEIICHUH MHO-
FOKPUTEPHATbHBIX 33/1a4 (OIEHKA OITH-
MaJbHOCTH PEIICHUN OIHOKPUTEPHUAIb-
HBIX 3aja4 npemaraercs B [2-3; 5]).

3anana ¢yHKIMA F(X) BUIa

F(x):Zn:Al.fi(x)+C0, (1)

e A F (x) — nepemenHas 4actb F(x);
C, — MOCTOAHHAS YaCTh.

OKcTpeMyM JaHHOW (PyHKIMU AOCTH-
raercsi, Korua

LdAfi(x)  pdAT(x) KdAT(x)
Z‘ = Z‘ dx =0.()
13
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LdAT(x)  f KdAT(x) -
———=W;) ———==W, 3
; dx ; dx )

.
rae W, W — Bospacraromasi u yoObl-
Barollasl 4acTH BblpakeHus (2) mpu yBe-
JMYCHHUU X COOTBETCTBEHHO.
OnTuMasbHOMY 3HAYEHHUIO (YHKLUH
(1) cooTBeTCTBYET

P
W=w. 4)
CremneHb OTKJIOHEHUST X OT x™
olleHHMBaeTcsl KodppuireHtoM 3Pdek-
TUBHOCTH:
L
=w/w . )

[Tpu onTumMansHOM penreHun I=1.

B MHOrokputepuanbHBIX — 3ajadax
KaXXJIOMY KPUTEPHUIO COOTBETCTBYIOT Ile-
neBpie Qpynkumn F(x), ..F (x), KoTopbie
WMEIOT CBOM ONTUMAJIbHBIC 3HAYCHHUS:

onm onm

B0 s F(x,0) (6)

PaccmoTpuM, Kak — HMCIONB3YHOTCS

¢yHKIMH (6) IPH ONPECICHUN KOMITPO-
MHUCCHOTO 3HAYEHHs TIEPEMEHOH X, !

E,(x)...F,(x,). (7

Otkionenus B (6) OT 3aMEHBI ONTH-

onm onm k k

MaJbHBIX 3HAYCHUH x""..x)"" Ha X, ..X,
B (7):
Fo(x) =B (™)
AF, = F,(x)) = F,(x;"). (®)

IIpuBeseM mpUMepb! MOKCKa KOMIIPO-
MHUCCHBIX 3HAYEHUH X,.
Janbl nBe He3aBHCHMBIE (GyHKIAN:

2
F=2x +=;x"" =, F™" = 4
X

1

14

W1=2;W1=%- / =L =1
1

F=x, 4 xom =0 Fom = 4
X.

2

V-i/ ) = Vi/ (mm

9

NNIA

rae F, — Bpems CTpOI/ITCJ'ILCTBa B IO-
Jax, a F. — cromMocts CTPOUTENHCTBA
B MJIH pyé Torpa

)

2 4
F,=2x, +—; F, =x, +—.
Xy Xy

O06o0meHHas meneBast GYHKITUS TTPHU-
MET BHUJ

2 4 6
F =2x,+x, +—+—=3x,+—;
Xe X Xk
e - 6 onm
W.=3W =—F;(x ) = _2xk_141

k

F, :2*1,41+%41:4,24 IIOTEPH Bpe-
menu 0,24 mec.;

F, =1,41+%41 =4,23

B 0,23 MuH pyo.
Ecimm X — 3710 mecsaTkn paboTaromux,

TO JUIsl ONTUMAJbHOIO Bapuasra F™"
tpebyercs 10 wen., qus £ — 20.

Ecmu x; momycruma s F >4,1, to
3a/1a4a CTAHOBHUTCS OJHOKPHUTEPUATHLHOM
st pynkumu F . Torna

oTepu

* * 2
FI :2Xk+—*,
X

k

(10)

WiIn 2(x,t)2—F]*-x,:+2=0’ x; =1,25
uF =41r
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IIpu »s1OM  F, :1,25+%25:4,45
MJIH pyO. ’
Bapuant  pemenuss  HEoOXOAMMO

CpaBHUBATh C JOMYCTUMBIM 3HAUYCHHUEM
neneBoit ¢pynknuu (10). B paccmotpen-
HOM ciydae F, u F, paBusl 4,1/4,45.

B paccMoTpeHHBIX TprMepax IpruopH-
TEThI KpuTepueB pasubl [/, =11,=]. Eciu
TPUOPUTETHI pasuble [1,=1, 17 0 Sur n.,
Torna F, B nonyqume BI)Ipa)I(eHI/ISIX He-
O6XOI[I/IMO 3aMeHUTh Ha [] — Ha
I1,'F,. 3navenns I1,11,, . ﬁ COFJ'IaC}/IOTCSI
C 3aMHTEPECOBaHHBIMU CTOpOHaMI/I Kom-
MIPOMICCHOE pEIIeHHe B HTOM Ciydae
HY>KHO TIEPECMOTPETb.

PaccmoTpum mpumMep ABYX IIENEBBIX
(GYHKIUH, OlHA M3 KOTOPBIX BBIpaXKaeT
KOJINYECTBO KBApTHUP, a Jpyras — CTOU-
MOCThH B MJIH pYyO.

1 0 0
F =x +x—,x1 =1, F’ =2 KBapTHpHI,
1

1 xBaptupa = 10 muH pyo.;

F, =x2+L,x§ =2,F) =4 miH.

X
Ecnmu  paccmarpuBarh  KpUTEpHH
C YYETOM NPHOPUTETOB
10
F =10x,+—,x" =1, F* =20 wuH;
xl
Fy=x,+—.x) =2, F}

%2 = 4 v,
[Monyuaem F’+F) =24 man.
CymmapHasi QyHKIHS:

F, =1lx, +—, x, =1,13;
Xk

F, =12,4+12,4 = 24,8 MJIH.

B oOmem crmydae MCHONB3YIOT MPH-
OpPUTETHBIC ONTHUMAJILHBIC PEIICHUS II0
otaenbHBIM Kputepusim (6). Korna na6o-
PBl YaCTHBIX PEIICHUH SIBISIOTCS CTOXa-
CTHYECKUMH (HEeperynsipHbIMH), 3]dek-
THBHBI KOMITPOMHCCHBIE DPELICHHS IS
OTZAEJbHBIX OJIOKOB 3a/aui.
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