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BBEJIEHHUE

I[I/ICI_II/IHJII/IHa ((MOIICJII/I U MCTOJblI OIITUMH3ALINN U TIPUHATHUSA pemeHm”I» HaIipaBJICHA
Ha IMOATOTOBKY MAaruCTpaHTOB K CaMOCTOSITEIILHOMI JCATCIIBHOCTH B obnactu OpraHu3an U
MMPOBCACHUA HAYYHBIX I/ICCJIGI[OBaHI/If/'I, NUMCECT L CJIb AaTh HGO6XOI[I/IMBIG JJIA HpaKTquCKOﬁ Jac-
ATCIbHOCTU 3HAHUS 110 METOJaM OIITHUMU3ALIMU U ITPUHATHUA pemeHHﬁ.
B PE3YIBTATEC OCBOCHUA NUCHUIIIMHBL «MOI[eJ'II/I N MCTOAbI OIITUMHU3ALIUN U ITPUHATUSA PEC-

HIeHUI» y 00y4aromerocs: JOHKHBI CPOPMUPOBATHCS, ONpeIeIeHHbIE YUeOHBIM TUIAHOM KOMITe-
TEHLIMM, U MaruCTPAHT JIOJKEH:

3HaTh: HOHATHUS U METO/Ibl ONTUMHU3ALIMU U TEOPUU IIPUHATHS PEILICHUH (MaTeMaTHyie-
CKO€ OIMCaHUe NIOCTaHOBOK 3aJa4 PUHATHS PELICHUN B PA3JIMYHBIX YCIOBHSIX, METOIBI pea-
JU3alUy PEUIEHUH ¢ TPUMEHEHUEM MHCTPYMEHTAJIbHBIX CPECTB).

YMeTh: pemats NPUKIaJHbIE BOIPOCH] B 33ja4axX ONTUMU3ALNN U IPUHATUSA PELICHUN
C IPUMEHEHUEM Pa3JIMYHBIX KPUTEPUEB, B YCIOBUAX HEONIPENEIECHHOCTH U PUCKA.

Bitagers: moaxonaMu U TEXHUKOM PEILICHM 3a/1a4 ONITUMU3ALMY U IPUHATHS PELLIEHUN
C UCIIOJIb30BAaHUEM HHCTPYMEHTAJIBHBIX CPEJICTB.

JU1s JOCTHXKEHMsI TOCTABJICHHBIX LeNed M3ydyeHHsl IUCHUILIMHBI y4eOHBIM IIaHOM
IPEIYCMOTPEHBI JIEKIIUH, TPAKTHYECKUE 3aHTHS, JJA0OPATOPHBIC 3aHATHUS, CAMOCTOSTEIIbHAS
paboTa U OlleHKa pe3y/IbTaTOB 00y4YEHUs MO AUCLUILINHE.



1 OCHOBHBIE TEOPETHYECKMUE INOJIOKEHUSA

[onx npunsamuem pewenuii GyeM MOHUMATh OCOOBIN MPOIIECC YETIOBEUYESCKON JIEATEIBHO-
CTH, HaIlpaBJICHHBII Ha BEIOOP HaWJIy4IIero (ONTUMaIbHOI0) BapuaHTa ACHCTBUIA.

3amaun NPUHATHS PEUICHUN OTIIMYAIOTCS OOIBIINM MHOT000pa3reM, KI1acCu(pUIMpPOBaTh
UX MO’KHO IO pa3nnyHbIM npusHakam. Ha puc.1.1 npuBeaena knaccudukamus (1o nmpuMeHse-
MBIM MeTOJ1aM) 3a/1a4 npuHATHs pemieHui (311P) u ykazanbl MaTeMaTH4YECKHE METO/IbI UX pellie-
Hus. boiee mopo6HO MeTO/1bl TEOPUU NPUHSTHS PEIIEHUN MOXKHO U3YYUTh, BOCIIOJIb30BABIINChH
uH(pOpPMaIIMOHHBIM pecypcom [1] .
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Pucynok 1.1. Knaccuduxanus 311P

MatemaTuueckrue MOJIENH MPUHATHS PELIeHUH MOKHO pa3OuTh Ha JBa OONBIIMX Kiacca:
ONTUMM3ALMOHHBIE U TEOPETUKO-UTPOBble. ONTUMH3ALMOHHBIE MOJIETIHN YXOASAT CBOUMHU KOPHSMH B
KJIACCHYECKMM MAaTeMAaTHYECKUN aHanmm3. TeopeTHKO-WIpOBBIE MOJEIM HAa4dad HCCIIEI0BATHCA
JUIIb B TOCIETHHE AEeCATUIETHs, mocie Bbixona B 1944 rony ¢ynnameHtanbHON MOHOrpaduu
"Teopus urp u skoHOMUueckoe nosezeHue" . ABTopsl padotel J[xoH ¢on Heiiman ( BeHrepo-ame-
pukaHckuii MaTeMaTuk, pusuk 20 B.) u Ockap MopreHiTeitH (M3BECTHBIM aMEPUKAHCKUI 3KOHO-
muct 20B).

Haubomnee o6mmuii moaxox x onucanuto 3agad npunsatus (3I1P) pemenuit popmynupyercs "Ha
A3BIKE CUCTEM".
B sTom ciyuae Bolaensercs
— ynpaeisieMasi nojcuctemMa (0ObEKT yrnpaBieHHs), KoTopasi o0iaaeT COCTOSHUSAMU (B
MaTeMaTUYeCKON MOJIENH ¢ ITOU MOJACUCTEMOM CBsI3aHO MHOKECTBO BO3MOXKHBIX UCX0JI0B A s
COCTOSTHUH YIIPABJIIEMOM MOJCUCTEMBI).
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https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D0%B3%D1%80%D0%B8%D1%8F
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

— yIpasIsifolIast HoJCHUCcTEMa, KOTOPasi MOJKET BO3/ICHCTBOBATh Ha OOBEKT YIpaBJIeHuUs (B
MaTeMaTHIeCKON MOJIEIH C 9TOH MTOJICHCTEMOH CBSI3aHO MHOYKECTBO BO3MOKHBIX aJIbTepHATUB X)

— BHEIIHSASA Cpesia, OT KOTOPOM 3aBHCAT COCTOSHUS YIPaBIIEMOU MOJCHCTEMBI (B MaTe-
MaTHUYECKONH MOJENIN C BHEUIHEH Cpefol CBSI3aHO MHOXXECTBO COCTOSIHUM cpelibl Y), IpU 3TOM
yIpaBJIoLIas MOACUCTEMAa HE MOKET BO3/IEHCTBOBAaTh HA  cpeny U, Oosiee TOro, OHa, Kak mpa-
BHJIO, HE MMEET MOJIHOW MH(POPMAIUH O HATUYHOM COCTOSIHUU CPEJIbI.

Kpome muoxectB X,Y,A B MaTeMaTU4eCKOH MOJEIN NMPHUHATUS PELICHUS HCIIOJIb3yeTCs
peanu3aloHHast WK 1eneBas QyHKIus.

L]enesou pynkyueti Ha3pIBAETCS 3aBUCUMOCTh, KOTOpast KaX 101 nape Buja (aJbTepHaTUBa,
COCTOSIHHE CpEJIbl) CTAaBUT B COOTBETCTBHE onpeessiemMblii ero ucxom: A= f(X x Y).

Hampumep, X — accopTUMEHT NpeiaraeMbIX MpeanpusITueM yciyr, Y — LeHbl, CIpoc, AUK-
TYeMbI€ MOTPEOUTENTLCKUM PBIHKOM, UCX0A A — mpuObUIb, OT HpenocrapieHus ycuyr, f — GyHkims
pacuera npuobLUIN.

Ha si3pike cucrteMm npunamuem peuieHuss Ha3bIBACTCS BHIOOP YIPABIAIOIIECH MOACHCTEMON
KOHKPETHOTO YIPABJIAIOIIET0 BO3AEHCTBUS (BBIOODP JOITYCTUMOMN allbTepHATHUBBI).

B 3aBucumocTr 0T HHDOpPMALNH, KOTOPYIO IMEET MPH NPHHATUH PEIICHHS YIIPaBIIIOIIAs O/
CHCTEMa OTHOCHUTEIBHO COCTOSHHSA Cpebl (IO THITYy CUTYalluu HPHUHATHS peLIeHui), pa3iuyaioT He-
CKOJIBKO OCHOBHBIX MUNos 3a0ay npunamus pewenus (puc. 1.2).

| OCHOBHbIE TUNbI 3a0a4 ‘
1

| |

lMepebi TMN Bropon tun Tpetwi TN UeTBepThid TuN

3apnaqu npuHATUA || 3apauwm npuHATHA || 3ana4v NPUHATHA || 3aaa4vn NPUHATUA

PELUEHUA C pelleHns B peLleHns B peLLeHns B

AETEPMUHUPOBAHH || YCNOBMAX pucKa YCNoBMsAX KOHCDMMKTHBIX

bBIMA I'IBPEMETPBMH | HEONPEAENEHHOCTH | CHT}!’EL[HRK
Pucynok 1.2

- HpI/IH}ITI/IC peUiCHus B YCIIOBUAX OINPCACICHHOCTU XAPAKTCPUIYCTCA TCM, YTO COCTOsA-
HHEC CPEIbI SABJIACTCA (I)I/IKCI/IpOBaHHBIM (HCI/I3M6HHBIM), I[pu4eM ynpaBJjigroniass CUCTEMA «3HACT», B
KaKOM COCTOSIHUH HAXOJUTCA Cpeaa.

— 1 'OBOpAT, 4TO IPUHATHE PELICHUS IPOUCXOANT B YCIOBUSAX PUCKA, €CIIN YIIPABIIAIOIIAS O]~
cHCTeMa MMeeT MH(POPMAIMI0 CTOXAaCTHYECKOTo XapakTepa o IMOBeIEeHHH cpejibl (Hanpumep, ei u3-
BECTHO pacIipe/ieieHne BEpPOSITHOCTEN Ha MHOXKECTBE COCTOSTHUM Cpeibl).

— Ecnu Hukakoil 10noaHuTeNbHON HHPOpMaLuK (KpoMe 3HaHUSI CaMOr0 MHOKECTBA BO3MOXK-
HBIX COCTOSIHUII Cpefibl), YIpaBIsIoNas MOACUCTEMAa HE UMEET, TO TOBOPST, UTO IPUHSATHE PELLICHUS
IIPOUCXOANTB YCIOBUSAX HEONPEAEICHHOCTH.

— IlpunsaTHE penieHus IPOUCXOINUT B TEOPETUKO-UTPOBBIX YCIOBUSX, €CIIU CPELY MOXKHO
TPAKTOBATh KaK OJIHY HJIM HECKOJIBKO LEJEHAPABICHHBIX YIPABISIOMMX MMOJICKCTEM. B aTOM ciy-
4ae MaTeMaTH4eCcKas MOJEIb IIPUHATHS PELIECHUs Ha3bIBACTCS TEOPETUKO-UTPOBON MOJEIIBIO.

Heo0xo1muMo OTMETHTB, YTO MEPEUnCICHHbIE TUIBI 33]1a4 MOT'YT OBITh KaK OJJHOKPUTEPH-
aIbHBIMU, TaK U1 MHOTOKPUTEPHUAIbHBIMA. B MHOTOKpUTEpHANBHBIX 3a/ladyaX aHAJIUTUK IIPU BbI-
Oope anbTepHATUBBI CTPEMUTCS YIYUIINTh 3HaYEHHsI IBYX U OoJiee mokaszaresiei (KpuTrepHen).

1.1 Ilpunamue pewenuii 6 ycinosusax onpeoenennocmu. OOHOKpuUmMepuanbHas ONMUMU3AUUA

[Tpu npUHATHY PENICHNS B YCIOBHSX ONPEICICHHOCTH COCTOSTHIE CPE/IBI SIBISIETCS (PUKCHpO-
BaHHBIM U OHO M3BECTHO NPHHUMAIOLIEMY pelieHre. B 3ToM ciiydae ucxos 0IHO3HaYHO ONpeesseTcs
BBIOOPOM allbTepHATHUBBI, TOITOMY IiesieBasi GyHKIUS f(X) CTaHOBUTCA (YHKLIMEH TOJBKO Mepe-
MEHHOH X.
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Onmumanvrotl cuumaemcs Oonycmumas anbmepramuea X € X, KOTOpas JOCTaBISET IKC-
TpEeMyM LeeBOH QyHKIMHI: MakCUMyM (ecau QYyHKIHMS TPUOBUIN) MM MUHUMYM (€ciiu pyHK-
1y 3aTpat). Takum o0pa3oM, NPUHATHE PEILIEHUH CBSI3aHO C HAXO0XKJIEHUEM SKCTPEMYMOB WU
pEeIIeHNEM 3a]jaul ONITUMU3ALUH.

DKCTpeMyMbl OBIBAIOT IBYX TUIIOB: TJI00AJIbHBIE U JIOKAIbHBIE. / 100anbHblll 9KCMPEeMyM
— 3TO TOYKa X*, B KOTOpO LeneBas (pyHKIMS MPUHUMAET 3HAYeHUEe He Ooibliee, 4eM B JIO-
0011 1omycTUMOM TouKe U3 001acTH, B KOTOPOH paccMarpuBaercs LeneBas GyHkuus. Jlokano-
HbLU DOKCMpemMym — 3TO ToYKa X*, B KOTOpO# 1eneBas (yHKIHS MIPUHUMAET 3HaUeHUEe He O0JIb-
miee, 4eM B JII000H JocTaTtouHo "0m3kor" K X* momyctuMoi Touke. [lpu pereHuu 3ama4 npu-
HATUS PELIEHUH TpeOyeTCsl HAXOAUTh IT100aIbHbIE SKCTPEMYMBI.

MHOX€eCTBO aJbTEpHATUB MOXKET ObITh KOHEUHBIM U OECKOHEUHBIM. B mepBoM citydae
3aJaua MOUCKa SKCTpeMyMa paspemmMa. Bo BTopom ciydae, ecnu 1ieneBasi GyHKIHS HETpe-
pBIBHA U 33[]aHa Ha 3aMKHYTOM OTPaHUYEHHOM MHOXECTBE, TO TJ100aJbHBIN 3KCTPEMYM BCerjaa
CYLIECTBYET.

Metonbl HaX0XKJIEHHUs IJI00ANBbHBIX SKCTPEMYMOB OCHOBBIBAIOTCS HA CIIEAYIOLIMX I10JIO-
KEHUSIX MaTeMaTH4YECKOI0 aHAJIN3a:

— B TOYKax JIOKAJILHOIO 3KCTpeMyMa AuddepeHuupyeMoin (GyHKIHM €€ MPOU3BOJHAS
pasHa Hymo, T.e. f(x )=0 (1151 QyHKIMM HECKONBKHX MEPEMEHHBIX BCE YACTHBIE MPOU3BOIHBIE
PaBHBI HYJIIO;

— T1J100aJIbHBINA KCTPEMYM JOCTUTaeTCs B TOUKAX JIOKAJIBHOI'O SKCTPEMyMa WM Ha rpa-
HuIle 00J1acTH, B KOTOPOM paccMaTpuUBaeTcs LeaeBast pyHKIus.

B 3ajauax npuHATHS peLICHUI NPUMEHSIOTCS TaKKe Menmoovl YCI08HOU ONMUMUZAYUL, B
KOTOPBIX, KPOME 11€1€BOM (DYHKIIMHU, 3a]Ial0TCsI JOIOIHUTENIbHbIE YCIOBHS (OrpaHUYEHUs ), CBA3bI-
BAIONIME IEPEMEHHBIC 1EIeBOI (PYHKIHH.

[IpuknaaHble 3a1a4y NPUHATHS PEILICHUH MOTYT OBITh JOCTAaTOYHO I'POMO3AKUMHM JJIST UX
AQHAJIMTUYECKOTO PELIEHUs, 4 BO MHOTHX CIy4asX aHAJIMTHUYECKOIO PELICHUS MOKET IIPOCTO HE
ObITh. B HacTrosiee BpeMsi cyliecTByeT O0JIbIIOE KOJMUYECTBO HHCTPYMEHTAIBHBIX CPEJCTB JUIs
ymcieHHoro pemienus 311P Ha kommnbroTepe.

OcnosHas 3a0a4a TUHENHO020 NPOSPAMMUPOBAHUS

3anaua muHeitHoro nporpammupoBanus (3JII1) mpencrasisier coOoii YacTHBIN CiTydail 3a1a4uu
ONTHUMHU3ALMH PU HAJTUYUK OTPAaHUYECHUH, KOTOPBIN XapaKTepU3yeTcsi TEM, YTO

— 1eneBast QYHKIIUS SIBJIISIETCS JIMHECHHOM;

— cucTeMa OTpaHUYEHUM, BBIACISAIONIAasl TOMYCTUMYIO 00JIacTh, MPEACTaBISAET COOOM
CHCTEMY JIMHEHHBIX HEPABEHCTB.

OcHognas 3a0aya IUHEUHO020 NPOSPAMMUPOSAHUS COCTOUT B OTHICKAHUHM HAWOOJIBIIErO
(MM HAUMEHBIIETO0) 3HAUEHUS Yeneou PyHKYuu

f =c,+CX +CX, +...+CX, 1)

AJI1 HCOTPHUUATCIbHBIX 3HAa4YCHUU MNEPEMCHHBIX le---; Xn IIpH BBIITOJHCHUHU CUCTEMBI OIrpaHHU4C-
HUH
a1 Xy +apXs + ...+ X, by

Am Xy +8maXo + .ot Ay Xy <.

JIr060i1 HaOOp MepeMeHHBIX, YIOBIETBOPSIOMIUI CUCTEME OrpaHUUYeHHI (2), TP KOTOPOM
neneBast QyHKIUS UMEET HEOTPUILIATEIbHOE 3HAU€HUE, Ha3bIBAIOT 0ONyCmMUMbIM peutenuem. J1o-
NyCTUMOE peIleHHe, NpU KOTOPOM 3HAa4YeHHE IeNeBOH (QYHKUMU OyaeT HauOOJBLUIMM WIN
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HAaWUMCHBIIINM, HA3bIBACTCS ONMUMAIbHbIM peUuleHueM.

K uncny Hanbosnee N3BECTHBIX 3a/1a4 TMHEHHOTO IPOrPaMMHUPOBAHUS OTHOCAT 33/1a4y I1J1a-
HUPOBAHUS TPOU3BOCTBA, 33]]a4y O CMECSIX, TPAHCIIOPTHAS 3a/1a4y.

Tlocmanoexa 3adauu N1aHUpoO6aHusl np0u3600cm6a

PaccMoTpuM MaTeMaTH4YeCKyrO MOCTAHOBKY 3314 TUIAHUPOBAHKSI IIPOU3BOJICTBA, KOTO-
past CBOAUTCS K pemeHuio cuctemsl (1)-(2).

[peanpusTiHe MOXKET MPOU3BOIUTH MPOAYKIIHIO N BUAOB, UCIIOIB3Ysl M THIIOB PECYPCOB.
W3BecTHBI:

aij, 1=1,...,m, j=1,...,n — HOpMBI pacxojJa pecypca i-ro THIa Ha MPOU3BOJCTBO CIHMHHUIIBI
HPOIYKIIUH |-TO BUA;

bi, i=1...,m — 3amacsI pecypcos;

Cj, J=1,...,n — mpHOBLIL OT peau3aIuy SAMHUIBI IPOAYKIIMK BHA |-TO BHJA.

TpebyeTcs HaliTH 00BEMBI IPOU3BOJICTBA MPOMYKIIMU KXKIOr0 BUAA Xj, j=1,...,N, IpH KO-
TOPBIX OyIET JOCTUTHYTA MAKCHMaJIbHAs CyMMapHasi IpuObUTb f TMPH YCIOBHH COATaHCHPOBaH-
HOCTH TUTIaHa IIPOU3BOJICTBA MPOIYKIIUH [0 KaXIOMY BHIY PECYPCOB.

[pumenntensHoO K 3101 3anaue Gpynxums (1) mpu Cy = 0 onpenenser npubkLb 0T peann-

3alMU OPOJYKIMU BCEX BUJOB B 00beMax Xq,...,X,. JleBas 4acTh KaXJa0ro U3 HEPABEHCTB CH-
CTEMBbI HEPABEHCTB (2) ompeesitoT pacxoAbl COOTBETCTBYIOIIETO Pecypca Ha MPOU3BOJICTBO BCEX
BUJIOB IIPOJYKIIMU B 00beMax Xq,...,Xp, . CaMu HepaBEeHCTBa SABJIAIOTCS YCIOBUAMHU COaTaHCHPO-

BAaHHOCTH IJ1aHa (110 KaXKJIOMY PECYpCy pacxXo/ibl HE IOJKHBI IIPEBBIIIATh UMEIOLUECS 3aI1achl).

Jlnst perieHust 3afaudl MCHOJB3YIOTCS Tpado-aHATUTHUECKUN MeTon (rmpu N<3) u cum-
miekc-meron. CoBpeMEHHbIE MaTEMAaTUUECKHE TAKEThl UMEIOT BCTPOCHHBIE MPOLIEAYPHI IS pea-
JM3alUu CUMIUIEKC-MeTo/1a. B BapraHTe KOHTPOJIbHOU paboThl TpeOyeTcsl HallTH pellIeHUE 3a/1a4u
IUTAHUPOBAHMS MPOM3BOJCTBA AHAIUTHUYECKU C MOMOILIBIO Ipado-aHATUTUYECKOIO METona, a
Taroke B cperax Excel u Mathcad.

I'pagho-ananumuueckuii memoo

B ciyuasix n=2 u n=3 3JII1 (1), (2) yno6HO pemiaTh reomerpudeckuM (rpado-aHanuThye-

CKI/IM) METOAOM, KOTOpBIfI OCHOBAH Ha TOM, 4YTO Fpa)lI/IeHT
- of of
C=grad f ={—,..—={C,,.C,,..C,}
oX,  OX,

dynxrmn | (X1’ ey Xn) yKa3bIBaeT HaMpaBJICHNE HAaNOOJIBIIETO BO3PACTAHNUS LI€IE€BON (DyHKINH,

a TNPOTUBONOJIOKHBIA BEKTOP (—C) onpezeNsieT HalpaBlIeHHE HauObICTpeHiero yObIBaHUS
¢ynkiuu f. Tak kak 00NacTh IOMYCTUMBIX PELICHUI MPEICTABISIET COOOH BBIMYKIIBIA MHOTO-
YTOJIbHUK (MHOTOTPAaHHUK), TO II100aJIbHBIN SKCTPEMYM, €CIIH OH JOCTHKUM, BCEr1a JOCTUTAeTCs
Ha rpaHuIle 00JacTH.

Aneopumm epago-ananumuieckoeo memooa

— [Ilo orpannyenusiM n300pa3uTh MHOTOYTOJIbHUK JOIMYCTUMBIX PELLICHUH.

— U3o6pasute grad(f), mokaspiBaroiuii HarpaBIeHUE HAUOOIIBIIIETO BO3PACTAHHUS TIelIe-
Boii pyHKIHH T .

— H300pa3uth ONMOPHYIO MPSIMYIO (JIMHUIO TIOCTOSIHHOW MPHOBLIM WM 3aTpar), TepIeH-
JTUKYJSIPHYIO TPAJUEHTY, BJOJIb KOTOPOH 1ienieBast QyHKIUS MOCTOSIHHA.

— JIBurast onopHyIo NpsSMYIO BIIpaBO, HAUTH BHU3YaJIbHO TO €€ MOJIOKEHUE, TIPU KOTOPOM
JOCTHTaeTCss MaXx 1eneBoit GyHKIUU (MAKCHMYM JJOCTHTAeTCsl B BEPIIMHAX MHOTOYTOJIbHIKA UITH
Ha €ro rPaHULE).

— Haiitn ananuTHyeckn KOOpAMHATHI BEPIIMHBI MHOTOYTOJIbHHKA, B KOTOPOW JTOCTUTa-
eTcsl Max, Kak KOOPAWHATHI TOUKH IEPECEUEHUS IPSIMBbIX.



— Brruncnute 3HaYeHHE 11e1eBON (HYHKIIUU B TOYKE ONTUMATBHOCTH.

Mpumep. 1151 U3roTOBICHUS PA3TUYHBIX U3ICIHMA AuB UCIIOJIB3YIOTCSl TPU BUJA ChI-
pea. Ha mpousBoacTBO enuHUIBI U3ienus A TpeOyeTcs 3aTpaTuTh ChIPbs NIEPBOTO BUAA & KT,
ChIPbsl BTOPOI'O BHJa &, KI, CBIPbS TPETHETo Bujaa Ay Kr. Ha NpOW3BOACTBO €AMHUIIBI H3/IEHS
B TpebyeTcs 3aTpaTUTh ChIPhs IEPBOTO BUJIA b1 KT, CBIpbsl BTOPOr'O BUJA b2 KT, CBIPbsI TPETHETO
BHJIA b3 KT.

IIpon3BoACTBO 00ECTIEUEHO CHIPHEM TIEPBOTO BUJIA B KOJMYECTBE [); KT, CHIPHEM BTOPOTO
BHJIa — B KOJIMYECTBE [), KT, CHIPhEM TPETHETO BUIA — B KONMU4IECTBE [I3 Kr. [IpuObLIL OT peanu-

3a1UK rOTOBOTO M3enust A coctaBnser o py6., a msnenus B — B pyo.

TpeOyeTcst cocTaBUTH IJIaH Xl* U Xl* 00bEMOB IMPOU3BOJICTBA U3ACIIUN AuB , obecre-
t{I/IBEIIOH_II/II‘/'I MaKCUMAJIbHYIO l'IpI/I6HJ'IB OT UX pcajin3alnu.
a,=10,a,=4,a,=5 b =3,b,=4,b, =15
p, =370, p, =184, p, =400, o =4, f=6.

Pemnts 3a1auy reomerpuueckuM (rpado-aHaTUTHUECKUM) METOOM.
Pemenne. Perienne 3a1a4n CBOJUTCS K HAXO0XKICHUIO HAMOOJBINETO 3HAYCHHUS 1ICJICBOM

dynkunn pynkuun f =X, + X, npu cienyommx orpanndeHusX Ha IEPEMEHHbIE:
ax +bx, <p
X +b,x, <p,-

HcxonHble qaHHbIE :

a;X, +bX, < p,.
HO,I[CTaBI/IM YHCJIOBBIC 3HAUCHUS B LICIICBYIO (bYHKHHm H OI'paHUYCHUA:
f =4x, +6x, > max, 10X, +3x, <370, 4%, +4x, <184, 5x; +15x, <400.

Jliig yno6cTBa MOCTPOEHMS 3alMILIEM CUCTEMY HEPABEHCTB B CIIEIYIOIIEM BH/IE:

% <1, A, <1, % g
370/10 370/3 184/4 184/4 400/5 400/15
nJIn
X1+ X2 < X X X, % <1
37 1233° " 46 46 ' 80 26,7

Yucna B 3HaMEHATENAX I[pO6CI\/'I IMMOKAa3bIBAOT BCIIMUYNHBI OTPE3KOB, OTCECKACMBIX HAa COOT-

BETCTBYIOIIUX KOOPAMHATHBIX OCSX MPSMBIMHU, 00pa3yIOIIMMHU TPAHUILY 00JIACTH JOTYCTUMBIX Pe-
IIEHUN.

ITocTponm 06macTh JOIMYCTUMBIX PEIIEHHH, YUUTHIBAs X; = 0, X, 2 0. Monyuaercs
muoroyroisHuK OMNPQ (puc. 1.3).

90|
80
70
60| =

50|

40/ T

30-MF

0 10 20 30 4 S0 60 70 8 9 100
x1

Pucynok 1.3
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Ioctpoum Bektop C = {4060}, kommmueapHsii Bekropy grad f = ) =
1 2

(4,6) . Bextop grad f mokasbIBaeT HampaBIeHHe HAMOGOJIBIIEH CKOPOCTH M3MEHEHHS IeIeBOil

¢ynkuu . JIuHUU ypOBHSI, BJOJIb KOTOPBIX IieeBast (yHKLUS PUHAMACT OJJHO U TO )K€ 3HaYe-
HHUE, NEPIEHINKYIApHbl BekTopy C = {40;60}. Ha pucyHke 110Ka3aHo HECKOJIBKO TAKUX JIMHUM.

Haubonpiiee 3HaueHue 1eiaeBOd (DYHKIMM JOCTUTAETCS HA OMOPHOM NpsMON (JIMHUH
YPOBHSI), B TOUKE MOCJIEIHEN «BCTPEUM» JIMHUM YPOBHSI C MHOTOYT'OJIBHUKOM JIONTYCTUMBIX peliie-
Huit OMNPQ. Oto Oynet Touka N(29;17). Koopaunatsl Touku N HaiiieHbI B pe3yabTaTe pereHHs
CHCTEMBI JBYX JHHEWHBIX ypaBHeHuU (ypaBHeHui npsmbeix MN u NP).

Brruuciium Hanbosbinee 3HaUCHHUE 1eNIeBOM (DYHKIIMM Kak 3HaYeHHe GyHKIUU B Touke N:

f =f(N)=4-29+6-17=218.

* *
3Ha4MT, ONTUMAaNbHEIM man X, =29, X, =17.

Cumniekc-memoo

[Ipu N>=4 reomeTpuyeckuil METOJI pelIeHUs 3a/1a4i JIMHEMHOI O IPOrpaMMUPOBAaHUSI He-
npuMeHUM. B 3ToM ciydae moip3yroTcs aHAIMTHYECKUM METO/I0M, Ha3bIBAEMBIM CHMILIEKC-Me-
TOJIOM, KOTOPBI COCTOHT B CIIEHMAIIBHOM IEepedope JOMyCTUMBIX PEIICHHH CIEIMaIbHOTO BUIA,
TaK Ha3bIBAEMBIX OA3UCHBIX peuierull (C TEOMETPHUUECKOM TOUKHU 3peHUs], 0a3HCHBIC PEIICHUS CO-
OTBETCTBYIOT BEpIIMHAM MHOTOYTOJBHHUKA JONYCTHMBIX PEHICHUH), 10 TeX Mop, MoKa He Oyaer
HalJICHO onmumanbHoe peuierue, TP KOTOPOM IiejeBast GYHKIIMS JOCTUTAaeT HAnOOIbLIero (M
HAMMEHBIIETO0) 3Ha4eHUsA. JIOMOTHUTENBHO aITOPUTM CHMILJIEKC-METOa MOXXHO HM3Y4HTh, UC-
noJb3ysl HHQOPMALMOHHBIE pecypchl, HarpuMep, [2]. B koHTponbHOW padoTe (3amanue 1) Tpe-
Oyercsi HAliTH pelIeHue 3a7a4y IUIAHWPOBAHMUS MTPOM3BOJICTBA CUMILJIEKC-METOJIOM C HCIIOJIB30-
BaHHMEM IOTOBBIX MPOrpaMM (BCTpoeHHOro nHCTpymeHTapus B Excel u Mathcad).

1.2 Ilpunamue pewienus 6 ycioeuax onpeodeeHHoCmu.
Mmuozokpumepuanvnaa onmumu3zayus

B GonpmnHCTBE MPaKTUYECKUX 3aa4 MPUHSATHUS PEIICHUS UCXObI (B KaueCTBE KOTOPHIX
BBICTYIAIOT PeaIbHbIE OOBEKTHI U SIBJICHUS), OIEHUBAIOTCS, KaK MPAaBUIO, HE TI0O OJJHOMY, a IO
HECKOJIbKUM KpuTepusM. CKakeM, MpH OI[eHKE TEXHUUECKOTO U3/IeHsl OCHOBHBIMU KpUTEepUsMH (TI0-
Ka3aTeJsIMHU) OLIEHKHU CIIYXaT €ro TEXHUYECKHE XapaKTePUCTUKHU, a TaKKe TaKue KauyecTBa, KaK
HAJeKHOCTh, SPrOHOMHYHOCTh, BHEIIHUN BHUA. [Ipu BeIOOpEe KaHIuAaTa Ha JOKHOCTh BasKHEH-
MIAMU KPUTEPUSMH OLIEHKH SBJISIOTCS KBAIMpHUKAIUS, 00pa30BaHUE, IPYHUIINS, BO3PACT, KOMMYHHUKA-
0eNbHOCTS U T.I. B 9KOHOMHYECKHUX 3a7]a4aX OCHOBHBIMH KPUTEPUSIMHU CITyKaT SKoHOMIYecKas dddex-
TUBHOCTb U CTOUMOCTb, TIPH 3TOM KaXKJbIM M3 3TUX KPUTEPHEB, B CBOIO OYEPEIb, MOKET OBITH TOJI-
paszeneH Ha Ooyiee YaCTHBIE KPUTEPHH.

Ecnu ucxopl OoeHUBAIOTCS 110 HECKOJIBKUM KPUTEPHUSIM, TO Takas 3ajadya MPUHITHUS
pElIeHUI Ha3bIBAE€TC MHOTOKpUTEpUaibHON. OCHOBHAS CII0KHOCTH JJIOTMUECKOT0 aHalln3a MHO-
TOKPUTEPHAIIBHBIX 32/1a4 COCTOUT B TOM, YTO B HUX, B OTJIMYME OT "OOBIYHBIX" (OHOKPHUTEPUAITH-
HBIX) 3a7a4 nosBisieTcs YQPexT HecpaBHUMOCTH UCX010B. CKaxeM, €ClTU albTepHATHUBBI OIlCHH-
BAIOTCS IO JBYM KPUTEPHUSIM, HECBOAUMBIM OJMH K IPYTOMY, U aJIbTEpHATUBA X1 JIyYIlIE aJbTep-
HaTHUBBI X2 [0 IEPBOMY KPUTEPHUIO, HO XYK€ 110 BTOPOMY KPUTEPHUIO, TO AIbTEPHATUBBI X1 U X2
OyIyT HECpaBHUMBIMH MEXAy coOoii. HecpaBHUMOCTh anbTepHATUB sIBIsieTCS PopMOii Heolpe-
JIEIEHHOCTH, KOTOpas, B OTJIMYHE OT CTPATETMYECKOW HEONPENEICHHOCTH, BBI3BAHHOW BO3JEH-
CTBUEM CpeJibl Ha OOBEKT YIpaBICHHUS, CBA3aHA CO CTPEMIICHUEM MTPUHUMAIOIIETO pelieHue " oCTUYb
MIPOTUBOPEUYMBBIX LI 1 MOXKET ObITh Ha3BaHa [IEHHOCTHOW HEONPEIEIEHHOCThI0. MHOTOKpH-
TepHaNbHBIC 3314 B 00IIIEM CITy4yae He UMEIOT eIJMHCTBEHHOTO ONTUMAIILHOTO pelieHus. Beioop,
OCYILECTBJISIEMbI MEXKly HECPABHUMBIMHU AJIbTEPHATUBAMHU, YACTO SIBJIECTCS CI0KHON KOHIIECTITY-
aIBHOM TIPOOIEMON U COCTABIISIET OCHOBHOE COJIEPyKaHNE MHOTOKPUTEPHATLHOW ONTUMHU3AIUH.
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Kpurepuit HazbiBaeTcst nozumuenvim, €Cly NPUHUMAIOIHUI pelieHre CTPEMUTCS K €ro yBe-
JUYEHUIO, U He2amuHbiM, €CIIM K €r0 YMEHbIIEHUIO.
Jns1 pelieHrss MHOTOKPUTEPUATIbHBIX 3aa4 IPUMEHSIOTCS Pa3HbIe MOIXO0/IbI:

— CB€ICHHEC MHOTOKPHUTECPHAJIBHBIX 3a1a4 K OJTHOKPUTECPUATIbHBIM,

— HCIOJIb30BAHWC MPUHIIUIIA JOMHUHUPOBAHUA 10 HapeTo;

— HCIOJIb30BAHNEC SKCIICPTHBIX OLCHOK.

Pewenue MHOCOKpUmMePUailbHblx 3a0ay nymem CB8EOEHUS K OOHOKpumepuaﬂbelM

Bynem cuutath paccmarprBaeMble KPUTEPHH MMO3UTUBHBIMU. PaccMoTpuM Hamboliee ya-
CTO HCIIOJIb3YEMbIE METO/IBI.

Cybonmumuzayus. Memoo enasnozo kpumepusi: BpIOpaTh B Ka4eCTBE IIABHOTO OJMH W3
KpHUTEepueB, Harpumep, f1, 17t ocTabHBIX KPUTEPUEB BBOASATCS OTPAHUUCHHS CHUZY.

Jlexcuxoepaghuueckas onmumusayus. OCHOBaHA HA YIIOPSJOYCHUH KPUTEPUEB IO UX OT-
HOCHUTENIbHOW Ba)XHOCTH. Ha mepBoM miare oTOMparoTcs T€ albTEpHATHBBI, KOTOPhIE HMEIOT MaK-
CHUMaJIbHYIO OIICHKY 10 BaXKHEUIIIeMy KpuTepHio. Eciu Takas anbTepHaTHBa SIMHCTBEHHA, TO OHA
Y CUMTAETCSl ONTUMANIBbHON. ECIn e Takux allbTepHATHB HECKOJIBKO, TO CPEIH HUX OTOMPAIOTCS
T€, KOTOPbIE UMEIOT MAKCUMAJIBHYIO OIICHKY T10 CJIEAYIOIIEMY 32 BAXXHEHIITM KPUTEPHIO U T.1. B
pe3yabpTaTe TaKoW MPOIEAYphl BCEraa ocTtaercs (Mo KpaitHel Mepe, B ciydyae KOHEUHOT'O MHOKe-
CTBa aJbTEPHATUB) CIMHCTBEHHAS aJIbTEPHATUBA — OHA U OyJET ONTUMAIBHOM.

Ilocmpoenue o0b60b6wennozo kpumepus. IlpuHIMTMATBHAS CIOXXHOCTH B TOCTPOCHUH
0000IICHHOTO KPUTEPHUs 3aKJIFOUEHA B TOM, YTO MPUXOIUTCS "COOTHOCUTB" JAPYT C APYroM KpH-
TEPUH, XapaKTEPHU3YIOIIHEe OOBEKT C Pa3HBIX CTOPOH; STH KPUTEPUU UMEIOT 1TO4aC COBEPIICHHO
Pa3IMYHYIO IPUPOY, B CHITy YETO OLICHKHU MO HUM JAI0TCS B pa3HbIX IIKanax. [loctpoeHue uto-
roBoi ("UHTErpajibHOI") OLIEHKH HEBO3MOXKHO 0€3 COM3MEpPEHUs KPUTEPUEB MEXKTY CO00M, UTO
TpeOyer OOJIBITION JOTIOJTHUTEIHLHOM uHpopmaruu 00 OTHOCHUTEIILHON
B2XHOCTH 3THX KPUTEPHUEB JUIsl MPUHUMAIONIETO pemieHue. [IpuBeneM HEKOTOpbIe BAPHAHTHI 110~
CTPOEHUs1 0000IIEHHOTO KPUTEPHS

a) Mero/ TMHEHHO CBEPTKH:
fx) =al- f1(x) + a2 -f2(x) + a3 -f3(x) > max, raeal + a2 + a3 = 1.
KoaddummeHTs! 1ieneBoit pyHKINH SBISIOTCS MOKA3aTEeISIMH OTHOCUTEIFHON BaYKHOCTH KpH-
TEpUEB.
b) MeToabl MAKCHMUHHOMN CBEPTKH:

f(x) = min(fl(x), f2(x),f3 (x)) — max
€) Meron mynabruruinkatuBHoi cBeptku: f(x) = f1(x)f2(x)f3(x) - max.
Pewenue mnozokpumepuanbhpix 3a0a4 Ha OCHO8E NAPEMOBCKO20 MHONCECMEA

O6o3naunm X = {X1,X2, .......Xn}— MHOXeCTBO anbTepHATHB. [IyCTh KOJNYECTBO pac-
CMaTpHBAaEMbIX aJbTEPHATUB PABHO N, a KOJUYECTBO KpUTEpueB ((aKTOpOB), MO KOTOPHIM allb-
TEpHATUBBI CPABHUBAIOTCS, paBHO M. C reOMEeTpUYECKON TOUKH 3PEHUS AIbTEPHATUBBI SIBIISFOTCS
TOYKaMH M — MEPHOTO MPOCTPAHCTBA. 3HAYCHUS KPUTEPHUEB JUIS KAXKIOH 1-OH anbTepHATHUBBI
ONPENENAOT KOOPAUHATHI TOYKH B M-MEPHOM MIPOCTPAHCTBE, COOTBETCTBYIOIIEH 3TOH albTep-
HAaTHBeE, UIIH ee BEKTOPHYIO onleHKy F (Xi) = (F (XQ), F5(X1), ... F,, (X1)).

Paccmotpum nBe nmoObie anbrepHaTHBbl Xi, Xj C X. ['oBopAT, uTo anbrepHaTHBa Xi 00-
munupyem 1o [lapero Han anprepHaTHBOM X, munryt Xi>Xj, eciu Mo BceM KPUTEPUSIM albTep-
HaTUBa Xi He XyXe, U XOTs Obl [0 OJJHOMY KPUTEPHIO JIydllle, yeM anbTepHatuBa Xj. B aTom
cilyyae anpTepHaTuBa Xj ABJIAETCA OoMuHupyemol albTepHaTuBoi Xi, a anprepHatuBa Xi — 0o-
MuHupyrowjeu Haxa XJ.

AnwpTepHatuBa X Ha3bIBACTCS onmumanbHou no Ilapemo (apeToBCKOW) B MHOXKECTBE X,
€CJIM B 3TOM MHOXXECTBE HE CYILECTBYET APYI'MX albTEpHATUB, JOMUHMpYyromMX 1o [lapero Han
aJbTepHAaTHUBOU X ™.
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B o0miem ciiydae mapeToBCKHX TOYEK HECKOJBKO. B mo0oM citydae onTumanbHbIE pe-

LIEHHs] HAXOAATCS CPey MApEeTOBCKUX albTepHATUB. YTOOBI Cy3UTh MApETOBCKOE MHOKECTBO,
€cIii uX OO0JIBIIOE KOJIMYECTBO, HCIIOIB3YIOTCS JINOO MHEHHSI SKCIEePTa, TMOO0 BBOJSATCS JOMOI-
HUTEJbHBIC OTPAaHUYCHUSI HA KPUTEPUU.
IMpumep. CpaBuuBatorcst 5 anbrepHatuB (N=5) mo aBym kpurtepusm (M=2). 3HaueHHS
KpUTEPHUEB NIPUBEICHBI HA pUC. 1.4. AnbTepHaTHBa 5 — TOMUHHUPYIOIIAs TOJbKO Haj 1. AnbTepHa-
TUBAa 4 — TOMUHUPYIOLIAsl TOJIBKO HAJ 2. AlbTepHAaTUBA 3 HE ABJIAETCS JIOMUHUPYEMOU APYTUMU
U HE SBJIAETCS JTOMHHUPYIOIIEH HaJ ApyruMHU aimbTepHatuBaMu. ClieZjoBaTeIbHO, MMapeTOBCKOE
MHOECTBO COCTaBJIAIOT aJIbTEePHATUBHI 3,4,5.

TMO3UTHUBHBIC KPUTECPUU

HOMepa anbTep- | 3HaYCHUS KpUTEpUsl | HOMepa ajibTep- | 3HAueHHs KpUTe-
HaTHB fl HaTHB pus f2

1 13 1 12 3 He UMeeT JTOMUHHUPYEMBIX
2 11 2 13 5>1

3 15 3 11 4>2

4 12 4 15

5 14 5 12

[Taperosckue: 3,5,4
Pucynok 1.4

PaccMoTpuM reoMeTprUYeCKHil CMBICT ITAPETOBCKOTO MHOYKECTBA B IBYMEPHOM IIPOCTPaH-
CTBe, M300pa3uB BCE AIbTCPHATUBBI (TOUKH) MHOXeCTBa X M0 UX KooopauHaram (puc 1.5). Oge-
BUJTHO, TIPH IMO3UTUBHBIX KPUTEPUSX MAPETOBCKUE TOYKU HAXOSATCS HA TPAHUIIC MHOYKECTBA TO-

yek X co CTOPOHBI BCPXHEI'O IIPaBOTo YyIJia KOOp,Z[HH&THOfI IIJIOCKOCTH.

F2

CpaBHeHWe anbTepHaTUB

4
12:15
2 e
13; 12
11; 13 1 ] 5 ™
14,12 3 o
10 11 12 13
F1
Pucynok 1.5

15;11

AJlZOpul’l’lM Haxoxcoenus napemoecKkoco MHoacecneda

PaccMOTpuM anroputm HaXOXKIAEHUS TapETOBCKOIO MHOXKECTBA HA KOHEUHOM MHOXKECTBE
X B cilydae NO3UTHUBHBIX KPUTEPHUEB.

— B cronbie kaxa0ro KpuTepusi COPTUPOBATh TOYKH MO YOBIBaHUIO (YXYAIICHUIO) 3HA-

YEHUN KpUTEPHSL.
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BriOpathb nepByro TOUKy U3 CTOJIOIA JIF0OOOTO KpUTEepHs (7151 OTIPEIeIEHHOCTH MOKHO
BbIOPATh MEPBBIA KPUTEPHI), T.€. TOUKY C HANOOJIBIINM 3HaUeHHEeM Kputepus. Eciu nmeercs He-
CKOJIPKO TOYEK C OJJUHAKOBBIM HaWOOJBIIUM 3HAYCHHEM BBIOPAHHOTO KPUTEPHUS, U CPEIU HUX
€CTh JJOMUHUPYIOLIAs HAaJl IPYTUMHU, TO €€ HaJ0 B TaOJMIlEe OCTAaBUTh BbIIIE OCTAJIbHBIX.

— B ocranbHbIX cTON0UAX HAWTH 3Ty TOuKy. OTMETHTH €€, HAWTH JOMUHHPYEMBIE €0
TOYKH (TOYKH, B KOTOPBIX 3HAYCHUS KAKIOTO KPUTEPHUs HE OOJIbIIIE, YEM B 3TOM TOUKE U, IO Kpaii-
HEll Mepe, 10 OJJTHOMY KPUTEPHIO 3HAYEHUSI CTPOTO MEHbILIE).

HcknrounTs HaiiieHHbIE TOMUHUPYEMbIE TOYKH U3 BCEX CTOJIOLIOB, €CIIM TaKUe TOYKU
ecTb. OTMEUEHHYIO JOMUHUPYIOIIYIO TOUKY 3a(UKCUPOBATh KaK NapeTOBCKYIO U HE paccMaTpH-
BaThb B JaJbHEUIIIEM.

BriOpatb B mepBoM cTOIOIE CAESTYIONIYIO TOUKY ¢ HAMOOIBIINM 3HAUCHHEM KPUTEPHS,
€CJIM BO3MOXKHO (€CIIM UMEETCSl HECKOJIBKO TaKUX TOYEK, U CPEeU HUX €CTh JOMUHHUPYIOIIAsl, TO
€€ HaJI0 IOCTABUTh BbIIIE OCTAIbHBIX ). Jlasee mepeiTu Ha MyHKT 3, B IPOTUBHOM Cllydae Haii1eHO
[IapETOBCKOE MHOXKECTBO.

B koHTpoOnbHOM pabore (3ananue 2) TpeOyeTcs, UCIOJIb3Yysl ONMCAHHBINA aNrOPUTM, HAUTH
HAPETOBCKOE MHOXKECTBO TOYEK, UCIIOJIB3Ys COPTUPOBKY B EXcel.

Memoo ananuza uepapxuii

Eme onuH moaxos pemieHrs MHOTOKPUTEPHANIBHBIX 3a7a4, UCTIOJIb3YIOIIHMA SKCIIEPTHHIE
OIleHKH, 1aeT Metoy ananu3a uepapxuii (MAUN). Merop pazpaboTran aMepuKaHCKUM MaTeMaTH-
koM Tomacom Caatu B 80-¢ roaer 20-ro Beka [3]. B HacTosiiee BpeMs CyIIECTBYIOT pa3InyHbIC
MoAu(UKAIIMK METOAa U MPOTrpaMMHBIE aITOPUTMBI J1Jisi ero peanusanuu. MAW — matemaTtuye-
CKUM MHCTPYMEHT CHCTEMHOTO MOJXOJAa K CIOXHBIM MpoOjemMaM MpHUHATHS pemieHuid. Merton
MPUMEHSETCS B CUTYAIUsX, KOT/Ia IbTePHATUBBI CPABHUBAIOTCS 10 OOJIBIIIOMY KOJIMYECTBY (pak-
TOPOB, KOTJIa 33/1a4a M10oxo ¢popmManuzyercs u 0osiee aieKBaTHO MOAXO/IAT Y€JIOBEUECKUE OIBIT U
WHTYUIINS, HOKEIH CIOXKHBIC MATEMAaTHYCCKUE pacdeThl. MeTol 1aeT yao0HbIe CPECTBA yUeTa
skcriepTHON uHpopMmaruu. MAU ucnonbs3yeTcst BO BCeM MUPE AJIs IPUHSTHS PEIICHUH B pa3HbIX
00J1aCTSAX: OT YIPABJICHHS HAa MEKTOCY/ITAPCTBEHHOM YPOBHE JI0 PEIICHHS OTPACJIEBBIX U YaCTHBIX
npobiieM B Ou3HECe, TPOMBIIUIEHHOCTH, 3[paBOOXPAaHEHUH U 00pa30BaHUU. [[1s1 KOMITBIOTEpHOU
noanepxku MAU cymecTByrOT NporpaMMHBIE TTPOAYKTHI, pa3pad0TaHHBIE PA3IMYHBIMU KOMITA-
HUSMH.

Omanvl npumamus peutenusi Ha ochose MAU

1 3ran. [Toctpoenue rpada nim TabauLbl HEpapXUUIECKON CTPYKTYpHI (puc. 1.6), koTopas
BKJIIOUYAET 11€]1b, AJIbTEPHATUBBI U KpUTEpUH ((PakTOpbl), BIUSIOLINE HA BHIOOP aJIbTEPHATHUBBHI.
Tabnuua uepapxuyeckoil CTpYKTYphl MOJpa3yMeBaeT YUCIEHHOE OLEHUBAHUE KaX/I0# anbrep-
HATHUBBI 110 KAXK/I0MY KPUTEPHUIO

MeTOﬂ, aHanM3a uepapxum. 1 atan

« TlepsbiM 3Tanom npumeHeHusa MAW aBaseTca CTpyKTypHPOBaHHe
npoGsiembl BbIOOpA B BUje nepapxuu wiu cetu. B naubosee
3JIeMEeHTaPHOM BH/Ie HePapXus CTPOUTCA C BepPIIMHBI (Liesn), uepes
MPOME;KYTOUHBIE K CAMOMY HHZKHEMY YPOBHIO, KOTOPbIH B 0011ieM
cayvae ApaAeTcsa HabopoM aJIbTepPHATHB.

YpOBeHb 1. Kpurepun win dakropsl,
KOTOPbIE CBA3LIBAIOT
1eJIb ¢ ATbTepHATHBAMH
YpoBeHb 2. pwi 1 P 2 ‘ 3 Kputepwit 4
WMHUKCCFBU BapHaHTOB
JIOCTH/KEHUS TIeJTH
YpoBeHb 3. Anutepnatisa 1| |AnstepnaTusa2| (A 3| (anbrepuarys)
Pucynoxk 1.6
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2 DTamn. onpenercHe JOKAIBHBIX 0€3pa3MepHBIX MPUOPUTETOB OOBEKTOB (KPUTEPUEB H
aJIbTEPHATHB) MIOCTPOCHHON HEPAPXUUECKON CTPYKTYPHI (pHC. 1.7), C MOMOIIBLIO IPOIIEAYPHI TIap-
HBIX CpaBHCHHU. be3pa3mMepHble MPUOPUTETHI MO3BOJISIOT 000OCHOBAHHO CPaBHHUBATH PAa3HOPOJ-
HBIE OOBEKTHI, UTO SBJISICTCS OTIUYUTEIBHOU 0cOOeHHOCTRI0 MAU. IlpuopuTeTsl kKputepues Oy-
JIEM Ha3bIBaTh BECaMU, a MPUOPUTETHI ATBTEPHATHB IO KaXJIOMYy KPUTEPUIO OyleM Ha3bIBaTh
OLICHKaMH.

wono
1.000
Kputepum 1 Kputepum 2 Kputepun 3 Kputepun 4
0.250 0.250 0.250 0.250

i A1-0.286 A1-0.600 A1-0.300 A1-0.333
npuopumemat
aromepnamus | A2-0.143 A2-0.200 A2-0.600 A2-0.333
no Kpumepuam A3 -0.571 A3 -0.200 A3 -0.100 A3-0.333

T106anvrele npuopumenst
anbmepHamue OMHOCUMENbHO

’ A1-0.380; A2-0.319; A3-0.301 |

Pucynoxk 1.7

3 Dran. OnpenenstoTcs TI00aTbHBIC IPUOPUTETHI (PEHTHHTN) aTbTEPHATHB KaK JIMHEH-
HBIE CBEPTKHU OIIEHOK albTEPHATUB M BECOB (DAaKTOPOB, B pe3yabTaTe KOTOPOMl BBHIYHUCISIOTCS
PEUTHHIH albTEPHATUBHBIX PEIICHUN OTHOCUTEIIBHO TJIABHOM LieNd. JIydIiei cuuraercs anprep-
HATHBAa C MAKCHUMAaJIbHBIM 3HaUY€HUEM TT100aIbHOTO MPHUOPHUTETA.

Mampuya napuvix cpasnenuti. Memoo pacuema 6ecoé Kpumepues, OYyeHOK U 2100aN1bHbIX
npuUOpUmMemos ailbmepHamus

Jnis mpoBenieHus cyOBeKTUBHBIX NMapHbIX cpaBHeHUH T. CaaTu Oblia mpeuioKeHa IKaia
OTHOCHUTEJIbHOM BaXKHOCTH WJIH 1IKaJIa IPEANOYTEHUH, KOTOpasi JaeT peKOMEH1alliu JUIsl IPOCTaB-

JICHHS] pAaHTOB MaTpPHUIIbI MAPHBIX CpaBHEHUH (puc 1.8).
lxana npeonoumenuti

MeTtoja aHanu3a nepapxum. .
YHudUyMpoBaHHas WKasa OTHOLWEHUM

* 1- paBHas BaXKHOCTb

* 3 - yMEpeHHOe IMPEBOCXOACTBO OJ{HOTO HaJ| JIPYTHM

* 5 - CYIIECTBEHHOE IIPEBOCXO/ICTBO OZHOIO HA/L APYTHUM

* 7 - BHAYUTEJILHOE IIPEBOCXOACTBO O/THOrO HaJ{ IPYTHM

* Q - QYEHb CHJILHOE ITPEBOCXO/ICTBO OAHOTO HAa/l
JPYTHM

* 2, 4, 6, 8 - COOTBETCTBYIOIIHE ITIPOMEKYTOUHbIE
3HA4YEHHA

Pucynok 1.8

Haxoorcoenue secos kpumepueg

— 3anonHuTh Tabnauiy (MaTpUIly) MapHBIX CPAaBHEHMH KpUTEpHUEB (COCTaBISETCS OHA
TabnuIa pa3MepHOCTH M*M, r/1e M — KOJIMYECTBO KpuTepueB). B 3aronoBkax TaOmuIbl, pacmo-
JIOKUTH KpUTEepuH ((PakTOphl) MO MEPE YMEHBILIEHUSI MX 3HAYUMOCTH.

— PaccraBuTh paHru: no riaaBHOW JuaroHanu «1», BbIIIE II1aBHOW JMAroHalIH, ONHUPAsCh
Ha IIKaJTy NPEANOYTeHUH, MPU 3TOM JJs OOECIEYEeHHUsl COTIACOBAHHOCTHU CPABHEHUUM pPaHTU
JOJIKHBI HE YOBIBATh CJI€Ba HAIIPaBO U HE BO3PACTATh CBEPXY BHHU3.
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o 1
— Bpramcants PaHT HUKC I''TaBHOW AWAroHaJIn KakK O6paTHBIe BCJIIMYHUHBI T'i]' = — H 3a-
i

J
MMUCaTh UX B COOTBCTCTBYIOIIUC KIICTKH.

— HaiiTu cpeHee reoMeTpUYECKOE PAHTOB B KaX10M CTPOKE.

— Haiitu Beca w;, j = 1,m KpUTEPHEB KaK CPEJIHEE TEOMETPUIECKOE YHUCEN, CTOALINX B
CTPOKAX MATPHUIIbl PAHIOB, JEJIEHHOE Ha CYMMY CPEIHHX I'€OMETPUUYECKUX 110 BCEM KPUTEPHUSIM
(cymMMa BecoB JI0JKHA ObITH paBHa 1).

[Tpumep 3amonHEeHUs TAOJMIBI MTOKAa3aH HIDKE MpH pa3dope BapuaHTa KOHTPOJIBHOU pa-

OOTHI.
Pacuem omnowenus coenacosannocmu
CoriacoBaHHOCTh MaTpPHUIIbI IAPHBIX CPABHEHUH MPOBEPSETCS C IIOMOIIBIO OTHOIICHHS
coryiacoBanHocTH. [Topsaaok pacueTos:
— Paccuurare mokasarens cornacoBaHHOCTH [1C kak cyMMy IpOHM3BEICHUI BECOB KPH-
TepueB ((hakTOpOB) HA CYMMY PaHTOB B CTOJIOIAX TAOJIMIIBI PAHTOB.

— Paccunrars unnexc cormacoBannoctu (MC) kak yactHoe ot aenenus paznoctu [1C u
[C-m
m-1"
— Paccunrars otHOmeHue coriacopanHoctu (OC) kak yactHoe ot aenenust C Ha ciy-

KOJIN4YeCcTBa (PaKTOPOB Ha Pa3HOCTh KoJHUecTBa (hakTopoB U eauHUIb: UC =

G Uc N
yaitnbiil uagexc (CH): OC = or CryyaliHBIi HHIEKC 3aBUCUT OT KOJMYeCcTBa (DAKTOPOB M BHIOU-

paercst u3 Tabnuiel Ha puc.1.9.
PaccuntanHOoe OTHOILICHHE COTTIACOBAHHOCTH JIOJDKHO OBITH MeHbIne 0,1, B IPOTUBHOM
cirydae He0OXOJMMO MPOBEPHUTH MPABUIBHOCTh PACCTAHOBKH PAHTOB.

Konuvectso
crakTOpoB

CnyyaiiHbln

nHaeke (CK)

2 3 a4 5 6 7 8 9 | 10
0 0 058 09 112 124 132 141|145 149

Pucynok 1.9

Haxoorcoenue nokanvuvix npuopumemos (0OyeHoK)aibmepHamus no KarcooMy Kpumepuio

— 3amonHuTh TabnuIly (MaTpUIly) HapHBIX CPAaBHCHHI aabTepPHATHUB (COCTABIIAETCS M
Ta0IUI] pa3MEepHOCTH N*N, TJIe N — KOJIMYECTBO aJlbTepHATHB). B 3aroioBkax TaOJIUIIBI adbTep-
HATUBBI PacrojiaraTh MO MEPEe YMEHBIIIEHUS WX 3HAUMMOCTHU (ISl KQXKI0T0 KPUTEPUS ITO OyIeT
Pa3HbIN MOPSAOK).

— PaccraButh paHTH: 110 TJIaBHOM JHaroHaiu «1», BBIIIE TJIABHOM JUaroHaj, OIMHUPAsICh
Ha MIKaJTy MPEANnoYTeHUH, MpU TOM JUIsl OOECIIEUCHHS COTJIACOBAHHOCTU CPaBHEHUW paHTH
JOJKHBI HE YOBIBATh CJIeBa HAIIPaBO U HE BO3PACTaTh CBEPXY BHHU3.

o 1
— Brrunciauth paHT HUKC I'TITAaBHOU AUAT'OHAJIN KaK O6paTHBIe BCIIMYHHBI Tij = r— " 3a-
Jji
MMHUCAaThb UX B COOTBCTCTBYIOIIUC KIICTKHU.

— Haiitu cpetHee reoMEeTpUYECKOe PAHTOB B KaXKJ10M CTPOKE.
— Haiitu ontenku 0;5,1 = 1,n  anbTepHATUB KaK CPEHEE TEOMETPHIECKOE YHUCEI, CTO-
SIIHAX B CTPOKAX MaTPUIbl PAHTOB, JEJICHHOE HA CYMMY CPEIHUX F€OMETPUYECKUX T10 BCEM allb-
TepHaTUBaM (CyMMa OIIEHOK JIOJIKHA ObITh paBHa 1).
OLEHKH aJIbTEPHATUB BBIYUCIAIOTCA 10 KakIOMY j-My KpUTepHio, j = 1,m (cocTaBis-
ercst m tabnun). [Ipumep 3anonHenus Tabaull MoKa3zaH HUXKE MPU pa30ope BapuaHTa KOHTPOIIb-
HOU pabOTHI.

Haxoorcoenue enobanvrvix npuopumemos aiomepHamus (petumuneos)
CocrtaBuTh TaOIMILY pa3MEPHOCTH M Ha N (CTPOKH COOTBETCTBYIOT KPUTEPHUSIM, & CTOJIOIBI
anprepHuTHBaM). Jlns pacyera peTHHTOB (T100aIbHBIX IPHOPUTETOB) UCIIOIB30BATh (HOPMYITY
JIMHENHOM CBEPTKH
;= Xjz1 04jWj.
Br16paTh Hamy4dmyro aabTepHATUBY COTJIACHO OOJIbIIIEMY PEUTHHTY.
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1.3 Ilpunamue pewienus ¢ yciosuax HeonpPeoeaeHHocmu
Mampuya eviuepolueu

Matemaruueckass MOJENIb NPUHATHS PEIICHHUS B YCIOBUSX HEOMPEICIICHHOCTH MOXKET
ObITh 3a7aHa B BHjE TPoiiku 00bekTOB X, Y, f, rae X — MHOKECTBO JOIMYCTUMBIX albTCPHATHB,
Y — MHOXecTBO coctostHui cpefsl, T(X,y) — eneBas QyHKIHS, KOTOpas ONpeaeisieT Ty MoJe3-
HOCTB, KOTOPYIO ITOJIy4aeT MPUHUMAIOIIMKA PEIICHHE, €CJTM OH BBIOMpAET albTepHATUBY XX, U
IIPH 3TOM CpeJia IPUHUMAET COCTOSTHHE YE Y.

IIpumep.
WHuBecTop nomKeH BbIOpaTh MPOEKT a3pojpomMa. Beero umeercs n TunoB npoektos: X1,
X2, X3, ......Xn. Cpega — 370 TO, YTO ONpEAEIIAeT NPU KaXKI0H GUKCUPOBAHHOHN aJIbTEPHATUBE TOSIB-

JICHUE KOHKPETHOTO Hcxoaa (pe3ynbTaTa). D (HEeKTHBHOCTD BBIOOpA MPOCKTa U JAAJIbHEHIICH ero
HKCIUTyaTallMH 3aBHCUT OT Psiia HEONpeaeNeHHbIX (PaKTOpoB, HAaIIpUMeEp, Kypca BaIIOT, IIEH Ha
CTpoiimMaTepuabl, TPAHCIIOPTHBIX PACXO0B, MOTOJAHBIX YCIOBUH, CIIpOCa Ha MEPEBO3KHU, HH(pa-
CTPYKTYpBI peruoHa u T.I1. [Ipeamonoxum, 94To MOKHO BBIACTUTH M BapUAHTOB COYECTAHUH J1aH-
HBIX ()aKTOPOB — OHU BBICTYMAIOT B KauecTBe cocTosiHMA cpensl Y1, Y2, Y3, ...,Ym, koTopsIe 3a-
paHee HEeM3BECTHBI.

LeneBas dpynkims f(X,y) — 310 skoHOMHYECKast 3DPEKTUBHOCTH OT BEIOOPA MPOSKTA ad3po-
JpoMa, KOTopasi OIpeeNsieTcsl B JAaHHOM Cllydae KakK MPOLEHT MPUPOCTa JOX0/1a B TEUEHUE O1-
HOT'O T'0Jla €ro SKCIUIyaTallud B COTIOCTaBJICHUH C KalUTAIbHBIMU 3aTpaTaMd. DKOHOMHYECKas
3 PEKTUBHOCTH 3aBUCUT KaK OT THIIA TPOEKTA, TAK U OT COCTOSIHUS CPEMIbI, 1 MOXKET OBITh 3a/1aHa
AQHAIUTUYECKU UM TAaOJIUYHO B BHJIE MAaTPUIILI BRIMTPHIIICH. BTopoil ciyyail mpumeHsieTcs, eciu
MHOYECTBa aJIbTEPHATHB U COCTOSIHUH CPE/Ibl KOHEUHHBI.

O603nayuM marpuity Beiurpeineit f (Xi, Yj) = a{ ,

rae a’i - BBIMTPHIINI B CITydae MPUHSATHS i-Oi albTePHATUBBI, €CIIUA CPela OKAKETCS B j-OM
cocrostHuM (puc 1.10).

i=1,n,j=1,m,

Y, Y, Ys - v,

X, al a? a3 al*

X, al a3 as at

X3 al a3 a3 af'

Xn an an as ay'
Pucynoxk 1.10

Ipunyun oomunuposanus

OcHOBHas CJI0KHOCTb NPU NPHHATHU PEIICHUS B YCIOBHUAX HEONPEAEICHHOCTH COCTOUT B
TOM, YTO, BBIOMpAsi OJIHY U3 JOMYCTHUMBIX aJbT€PHATUB, NPUHUMAIOLINH pelIeHHue He 3HaeT UMelo-
IIErocst COCTOSHUS CPEIbI; B TO K€ BpeMs IMOTYYaAOIIHUICS UCXO 3aBUCHUT OT TOTO, B KAKOM COCTO-
SHUM HaxomuTcs cpena. ['oBopst GopmanbHo, meneBas ¢yukims f (X, Y) aBisercs GyHKIMEH IBYX
apryMeHTOB; NPUHUMAIOIINH pellieHe I0JbKeH BhIOMpaTh 3HaUeHHe apryMeHTa X € X, He 3Has 3Ha-
YeHUs aprymeHray € Y.

Br16op kakoil aqbTepHATUBHI 3/1€Ch CIEAYeT CUMUTATh ONTHUMAJIbHBIM? UTOOBI OTBETUTH Ha
3TOT BOIIPOC, HaJI0 UMETh HEKOTOPBIH cIIOocO0 cpaBHEHMS ABYX anbTepHaTuB. Hambosee mpoctoil u
€CTECTBEHHBIN IIPUHIIUIL, TI0 KOTOPOMY MOXHO CPaBHHUTb JBE AJIbTEPHATUBBI — ITO NPUHLIUI JOMHUHU-
poBaHUS (QaHAJIOT MapEeTOBCKOTrO MHOECTBA). [IpHHIMIT TOMUHUPOBAHUS COCTOUT B OTOPAChIBAHUH
JOMHUHHMPYEMBIX alIbTEPHATHB.
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O6o03naunm X = {X1,X2, .......Xn} — MHOKECTBO albTePHATHB. IIyCTh KOJIMYECTBO pac-
CMaTpUBAaEMbIX aJIbTEPHATHB PAaBHO 7, a KOJWYECTBO BO3MOXKHBIX COCTOSIHUM Cpeibl PaBHO M.
PaccmorpuMm nBe mpowusBosbHBIE anbTepHatuBbl Xi,Xj € X. T'oBopsAT, 4yTO anbpTepHAaTHBA
Xi aBnsieTcst domunupyrower Haa anbrepHatuBoi Xj, (Xi>Xj) eciau mpu gr000M COCTOSHHH
cpenbl Y] anbTepHaTtuBa Xi HE XyKe, U XOTsI Obl IIPU OJHOM COCTOSTHHH CPEbI JIyYIlle, YeM allb-
TepHatuBa Xj. B aTOM ciydae anpTepHaTHBa Xj SABISETCS JOMUHUPYEMOU albTepHATUBOM Al.

3ameuanue. CpaBHEHUE aJIbTEPHATUB 10 OTHOLUIEHUIO JOMUHUPOBAHUS aHAJIOTMYHO CPaB-
HEHMIO UCX0I0B MHOTOKpuTepuanbHoil 3I1P no [Tapero—nomMuuupoBanuio. OCHOBHOE pa3inuyue 31€Ch B
unTepnperanun: s 3[IP B ycinoBusx HeonpeneaeHHOCTH HOMEpa CTOJI0II0B COOTBETCTBYIOT COCTOS-
HUSAM Cpeibl, a 1715l MHOToKpuTepraibHO 3IIP oHM COOTBETCTBYIOT KpUTEPUSIM

Hcnonp30Banne npuHIUNa JOMUHUPOBAHMS 3a4aCTYIO IIO3BOJISIET JIMIIL YMEHBIIUTH KO-
JIMYECTBO aJIbTEPHATHUB, a JJIs JAJIbHEUIIEro MPUHATUS PELICHUS UCTIOIb3YIOTCSl METOIbI, IpHUBE-
JICHHBIC B ClIeyto1ieM naparpade.

Kpumepuu Jlannaca, Banvoa, I'ypsuya, Casudoica

OCHOBHOI MeTO/l, HO3BOJISAIOLIMI HATH ONTUMaNIbHYIO anbTepHaTuBy B 3I1P B ycnoBusx
HEOIPEeIEHHOCTH, COCTOUT B clieayoleM: GopMyJIUpyeTCss HEKOTOpasi TUIoTe3a O MOBeJie-
HUU CpeJibl, MO3BOJSIONIAA 1aTh Ka)KI0W alIbTEPHATUBE €AMHYIO YUCIOBYIO OLICHKY.

IIycth xonmMuecTBO anbTepHaTUB N. KonmudecTBo cocTosHui cpeasl m. I3BecTHa Mar-

J

oA (] . .
puLa BeIUTphIE A = (ai) , TJIE @; - BBIUTPBILI B CIy4ae MPUHATUSA 1-0 albTEPHATHBBI IIPH |-

OM COCTOSAAHHU CPCbI.

Kpurepnii Jlaniaca ocHOBaH Ha I'MIIOTE3€ PaBHOBO3MOXKHOCTH (PaBHOBEPOSTHOCTH) U
CoJiepKaTeIbHO MOKET OBITh chopmynupoBan B Buae: «I10CKONBKY MBI HUYETO HE 3HAEM O CO-
CTOSIHMSIX CPEJlbl, HaJI0 CUNTaTh UX PAaBHOBEPOSATHBIMWY. IIpy NpUHATUN NaHHOM I'MIIOTE3bI B Ka-
YECTBE OLICHKH I-0i abTePHATUBBI BHICTYIIACT CPeHEApU(PMETHICCKOE BBIMTPHIILICH, CTOSIIUX B
[ -0l CTpOKe MaTpHIbl BBIMTpHINEH. TakuM 00pa3oM, OIEHKa aJbTEPHATUBHI TI0 KPUTEPHUIO
Jlarutaca umeer BUL:

N 1 j
OnTumainbsHo# 1o kputepuio Jlamaca siBisieTcs Ta anbTepHaTHBA [*, KOTOpask MAKCUMHU-
supyer onenky L(i), T.e.

L") = max L(i).

Kpurepuii Bainbaa «xpurepuil KpaHero necCMMM3Ma» OCHOBAaH Ha TMIIOTE3€ aHTaro-
HU3Ma, KOTopast MOKeT ObITh COpPMYJIMpOBaHa B BUJE: «[Ipu evibope peuieHus HA00 paccyumal-
8amMb HA CAMBIU XYOUUL B03MONCHBIU 8apuanmy. [1py TPUHITHN TaHHOMN TUTIOTE3bI OIEHKON aJlb-

J

TepHaTUBHl [ ciyxut yucno W (i) = mina; u cpaBHeHMe MOOBIX JBYX albTEPHATHB MPOU3BO-
J

TUTCs 1o BenuunHe kpurepust W. OnTuManbHOM B 3TOM cliydae OyJIeT albTepHaTHBa, MAKCUMHU-
supyromas Gyskuuo W, To ecTh Ta anbTepHaTUBA i *, 4711 KOTOPOU BBITIOTHSAETCS

J

W(i*) = max W (i) = maxminaj;.
i i j

J

AnbTepHaTHBA [* HA3BIBAETCS MAKCUMUHHOT, @ YUCIIO MaX MiN a; Ha3bIBAETCS MAKCUMU-

l J
HOM. HpI/IHI_II/IH OIITUMAJIBHOCTH, ITIO KOTOPOMY OITHUMAaJIbHOM aHBTCpHaTHBOﬁ CUHUTACTCA MaAKCU-

MUHHAA ATIBTCPHATHUBA, HA3BIBACTCA NPUHUUNOM MAKCUMUHA.

Kpurepnii I'ypBuua cpsizan ¢ BBegenueM nokazarens () < a <1, Ha3pIBa€MOTo noxkazame-
Jem neccumuzma. ' unoresa o MOBEACHUH CPEAbl COCTOUT B 3TOM Cllydae B TOM, YTO MPH JTFOOOM
BBIOOpE AhTEPHATUBBI HAUX YAIIUN JTsI TIPUHUMATOIIETO PEIICHHS BApUAHT Peau3yeTcs ¢ Bepo-
SATHOCTBIO ¢, @ HAWJIYYIIUN — C BEpOSATHOCTBIO /—a. Torna oneHKol aabTepHATHUBEI [ SBIISIETCS
B3BCIIICHHAs CyMMa
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H,()=«a mjm a +(1-a) m}ax a;.
OnTUMaJILHOM B 9TOM cilydae OyIeT albTepHATHBA, MAKCUMU3HpYIoIas GyHKiuo Hy, TO
€CTh Ta aJIbTEPHATUBA [, U1 KOTOPOM BBIMOIHAETCS

H,(i*) = max H, ().

[Ipu a=1 naHHBIA KPUTEPHI TPEBPAIIACTCS B «KKPUTEPHUM KpaHETO MeCCUMU3May (TO €CTh
B Kputepuii Banbna), a npu @ = 0 — B «kpuTEpHil KpaitHET0 ONTUMHU3MAY.

Kpurepuii CaBuaka 0CHOBaH Ha MpeoOpa3oBaHUH ITEPBOHAYAIHHON MATPHUIIBI BEIMTPHI-
L j .
weif (a; ) B Matpuny (77 ) — mampuyy puckog (1o Ipyromy — mampuyy codcanenuir). Pedsb uaet o
PHUCKE TIOTEPATh MAKCUMAIIbHBIN BBIUTPHIIIL

Puckom ripu BbIOOpE ambTepHATUBEI [ B COCTOSIHUY j HA3BIBACTCS YHUCIIO

J— pj J i J
7 =B/ —a;, roe p’ = maxa;.

COI[Cp)KaTeJIBHO Tl-] HHTCPHPCTUPYCTCA KaK «MEpa COXKAJICHUA», BOSHUKAIONIAA OT HE3HA-

HHA UCTUHHOI'O COCTOAHUA CPCIbI. Ecnu 05l HpI/IHI/IMaIOI_I_[I/Iﬁ peICHUC 3HAJI UICTUHHOC COCTOAHUC
CpCabl j, OH BLI6paJ'I OBI AIBTCPHATUBY, JAOIYTO MaKCHMaJIbHBIN BO3MOKHBIN BbIMI'PBIII B COCTO-

J

HHI/II/Ij U IIOJIYyYINJI OBl B PE3YIbTATC BBHIUTPBILI ﬁj = max ai BMECTO ITOJTYYEHHOI'O UM BBIMTPLIIIA
4

J
a;.
Jis kputepust CaBUKA ONTHMAILHOW CYMTACTCS aTbTePHATHBA, MUHUMHU3UPYIOIIAs MaK-
CHUMaJIbHBIN PUCK (TO €CTh 371Ch UCIOJIb3YETCS] MUHUMAKCHBIA KPUTEPHHA ISl MATPHIIBI COXKaJle-
HUN):

C(i*) = min max 7.
i

1.4 IIpunamue pewienus 6 ycnogusax pucka
Kpumepuu maxcumanbnoeo oxcuoaemozo ebluzpblid U MUHUMAIbHO20 PUCKA

Nzyuenne matematudeckor moaenu 3I1P B ycinoBusix pucka mpesronaraer, KpoMe 3aja-
HUS 1IeN1eBO  (DYHKIUU, 3a/laHa HEKOTOpas JOMOIHUTENbHAS UH(POpPMAIIHS O BEPOSITHOCTSAX CO-
CTOSIHUM CPEJIbI.
Ecnu MHOXeECTBO cocTostHMiA cpefbl Y koneuno, Y = {1, ... ,m}, To BeposTHOCTHast Mepa
Ha HEM MOXKET OBITh 33J]aHa BEPOSTHOCTHBIM BEKTOPOM, TO €CTh BEKTOPOM
pP=({Ps...,pn), tnep,>0 u Xipj =1
Bri6upas anbTepHaTUBY i, IPUHUMAIOIUN pEllIEeHUE 3HAET, YTO OH MOJIYYHUT OJUH U3 BbI-
UTpBILIEH a, ..., am C BEPOSATHOCTSMHU P1, . . . , Pm, COOTBETCTBEHHO. Takum oOpa3om,
MCXOJIOM JIJIsl IPUHUMAIOIIETO pelIeHHEe PY BIOOpE UM alIbTEPHATUBBI [ OyJIET SABIATHCS Cayvail-
Has BEJIMYMHA, 3aJJaHHasl 3aKOHOM pacCIpeaeIICHUs
£ = |[ai1 a{”]]
Yolpr o
CrenoBarenbHO, CPABHEHHE IBYX aJIbTEPHATHB i1 U i2 CBOJUTCS 3/1€Ch K CPABHEHUIO COOT-

BETCTBYIOIIMX UM CIIydyalHbIX BeTHUUH &i1 U Elp. XapaKTepUCTUKAMHU CITyYalHBIX BEJTMYUH SBIIS-
I0TCSI MATEMATUUYECKOE OXKHUIAHNUE U IUCIIEPCHSL.

Mamemamuuecxoe oxcudanue M [5, ]B TEOPUHU BEPOSTHOCTHU - 3TO CpPEAHEEC 3HAUYCHHUE
CIly4aiHON BeNUUUHbI &; , ONPEIENIEMOe ISk IUCKPETHOMN CITydaiiHON BENMYUHBI 110 GopMyIe:.
= = 1 . 2 . m .
M,=M[&]=a/-p,+a - p,+..+a" - p,.
[TpunsTHE peleHus B YCIOBUAX PUCKA CBOJAUTCSA K CPABHEHUIO MEXKAY COO0M CTydaifHbIX

BenuuuH. Ecnun AJI 3a1a9i IPUHATUA PCIICHHA B YCJIOBUAX PHUCKA B KAYCCTBC KPUTCPUA JJId CPpaB-
HCHUS AJIbTCPHATHUB B34ATh MATEMATUYCCKOEC OKUJIAHUC COOTBeTCTBYIOHIGI)’I CquafIHOﬁ BCJIIMYHUHBI
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(0’KMIaeMBIi BBIMTPHIIT), TO ONTHMAJIBHOHN CIIEIyeT CYNTATh aJbTEPHATUBY [, MAKCHMU3HPYIO-
YO 0’KHUIA€MBIN BBIUTPBIILL:

M(3i") =max M (i)

Kak n3BecTHO 13 TeOpUH BEpOATHOCTEH, MAaTEMAaTUUECKOE OKUIaHuE M cilydyallHOW BeJU-
YUHBI ¢ PECTABIIAET COOO0M YHCII0, K KOTOPOMY MPUOIIMKAETCI CpeJHEE 3HAUCHUE 3TOH ciyyaii-
HOM BEJIMYUHBI IIPH OOJIBIIOM uKcie ucnbiTaHuil. Takum oOpa3om, B UTpe ¢ IPUPOIO OpHEeHTa-
1Sl HA MaTEMaTHIeCKOE OXKUIAHKME BEIUTPHIIIA €CTh (DaKTHUECKU OPUCHTALINUS HA CPEIHUI BBIUT-
PBILI, KOTOPBIN MOJIYYUTCS TP MHOTOKPATHOM MOBTOPEHUU 3TOM UTPHI (B MPEANONIOKEHUH, YTO
YCIJIOBHS UTPBI HE U3MEHATCA). Pasymeercs, eciiu B IEeHCTBUTENLHOCTH UTPA TOBTOPSETCSI MHOTO-
KpaTHO, TO KPUTEPHI CPETHEr0 BHIUTPHIIIA (CKakKeM, B SKOHOMHUYECKUX 3a7jauax — CpeHen MpH-
OBLIIN) MOKHO CUMTATh OIPaBIAHHBIM.

Jucnepcus cnyyaiinoil éeruuunsvl — Mepa pa3dpoca JaHHOW CIy9alHOW BEJIMYWUHBI WIIH
cpeaHee 3HaAUCHUE KBaJpaTa OTKJIOHEHUS] 3HAYEHUW CIyYaliHOM BEJIMYMHBI OT €€ MaremaTuye-
CKOI'0 OXKHUJAHUS:

D[égi]: M [(5. -M [gi ])ZJE M lé:iZJ_ M [égi ]2'

Yepes aucnepcuro ci1y4aiiHOM BEIMYMHBI BBIPAXKAETCS €€ CPEJHEKBAAPATUYECKOE OTKIIO-

HEHHe o, = ol&]= m

Jlia 3IIP B ycnoBusX puUCKa B KaueCTBE KPUTEPHS IPUHUMAETCS CPEIHEKBAIPATUYECKOE
OTKJIOHCHHE O — MOKa3aTellb PUCKA NIOTEPATH 0XKMAACMbIi BBIMIPBILIL. ONTHMAJIBHOM Ciiesyer

CUMTATh aJIbTEPHATUBY i, MUHUMU3HUPYIOIIAs PUCK
o.=minc-
i i
Yem MeHbLIE O, TEM MCHBIIC OTKIOHCHHS BO3MOXHBIX BBIMIPBILICH OT 0XKHIaeMOro
BBIMTPHINIA U TEM MEHbIIIE PUCK.
Ob60OwennvIll Kpumepuil

OO0001LIeHHBIN KPUTEPHUI CTPOUTCS B BUJIE «COCTUHEHUS» YKa3aHHBIX JIBYX KPUTEPUEB:
q(M, o) =M - Ao,

rae A — HekoTopas moctossHHas. OIeHKa CIIy9aifHOM BEIMYHHBI C TIOMOIIBIO 0000IIEHHOTO KPH-
Tepuss nipu A > 0 OyaeT MeHbIle, 4YeM ee CpeJHee 3HAa4CHHe, UTO SBISETCS XapaKTEePHBIM JUIS
OCTOPOKHOT'O YEJIOBEKA, TO €CTh YEJIOBEKA, HE CKJIOHHOTO K pucky. Hanportus, npu A < 0 ornjenka
Oyzner OoJbllle, 4eM ee CpefHee 3HAaYeHUe, YTO XapaKTepPU3yeT YeOBEKa, CKJIOHHOTO K PHUCKY.
Haxonen, npu A = 0 oueHka ciy4aifHON BETMUYMHBI COBIAAAET C €€ CPEIHUM 3HAUE€HHEM — 3TO
XapakTepu3yeT 4eJoBeKa, 0e3pa3IMyHOro K PUCKY.

[Tapamerp A>0 sBiseTcs Mepoll HECKIOHHOCTH K pUCKy. UeM Oonblie A, Tem Oosblie
OCTOPOXKHOCTh TIPHHUMAIOIIETO peliieHHe (HECKIIOHHOCTh K PUCKY). [IpH 9TOM BO3HHKAET BOIPOC,

KakK BBI6paTB 3HaueHue A. I[J'IH 9TOr0 OnpeACIaCTCsa MapETOBCKOC MHOXCCTBO aJIbTCPHATHUB I10
I

nByMm kputepusm Max M 4 ¥ min Ogis BOOOIIIe TOBOPSI, HAXOAIINUXCS B TpoTUBOpeunu. [lanee
| 1

OTIpeNIeNsIeTCs] TOPOTOBEIE 3HAUSHHMSI A, COOTBETCTBYIOIINX MTAPETOBCKAM TOYKaM. BHe 3Toro nua-
na3oHa, HO TpH yclioBuH A>0 HYKHO BBIOMpATh 3HaYCHUS A B 3aBUCUMOCTH OT MEPbI HECKJIOH-
HOCTH K puckKy. [lonpoOHee o BEIOOpe mapaMeTpa A MOXKHO npodecTs B [1].

2 KOHTPOJIBHBIE BOITPOCHI IO JUCIUIIJIMHE «MOJEJIX U METO/1bI
OIITUMU3ALIUMA U TPUHATHUSA PEIHEHUN»

OcHOBHBIC OIPCACIICHUA U MOHATHA TCOPUH ONITUMU3ANU U ITPUHATHUSA PCILICHUA.
q)OpMaJ'II)HaSI MOZCIIb 3aJa4y MPUHATUA PEIICHUA HA A3BIKE CUCTEM.

KJ'IE[CCI/I(bI/IKaI_[I/Iﬂ 3aaa4 NpHUHATHA pCI_HeHI/Iﬁ MO0 UCIOJIB3YyEMbIM MCTOAAM PCIICHU.
OCHOBHBIE THUITBI 3aaa4 MPUHATUA peH_IeHI/Iﬁ B 3aBUCUMOCTH OT CUTyallud IPUHATHUA

19

el A


https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B6%D0%B8%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B6%D0%B8%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5

pEeLIEHHUI.

5. IlpunsTue peuieHu B YCIOBHSIX OIpPENEICHHOCTH Ha OCHOBE OJHOKPUTEPHAIb-
HOM ONITUMM3ALUHU. Y CIOBHAS ONITUMU3ALUS.

6. 3amaum nuHelriHoro MporpammupoBanus (3JII1). [ToctaHOBKa OCHOBHOM 3a7a4u JIH-
HEHUHOI'0 IPOrpaMMUPOBAHUS.

7. TlocraHoBKa 33/1a4¥l IJIAHUPOBAHUS IPOU3BOCTBA.

8. TI'pado-anamutuueckuii meron pernenus 3J111.

9. Kanonnueckas ¢opma 3JII1.

10. Cumrmuiekc MEeTo, ero alNropuTM.

11. Wuctpymenrtanbhbie cpeactsa pemenns 3J1I1.

12. MHOrokpuTepHaabHbIe 3a/1a4i MPUHATUS PELICHUN B YCIOBHAX OIPENEICHHOCTH.
MeTo/bpl UX pelieHus.

13. Mertoabl cBeZieHHs MHOTOKPUTEPHATIBHBIX 3a/1a4 K OJTHOKPUTEPUAIBHBIM.

14. PemeHne MHOTOKpUTEpUATIbHBIX 337a4 HA OCHOBE IMAPETOBCKOIO MHOXKECTBA.

15. Anroput™m HaxoXJ€HHUS NAPETOBCKOIO MHOYKECTBA.

16. Drambl IPUHATHUS PELICHUS HAa OCHOBe MeTona ananu3sa uepapxuii (MAN).

17. Anroputm 3amnoiHEHHs MaTPULIbI TAPHBIX CPAaBHEHUH.

18. Anroput™M HaxO0JICHHS JIOKAJIbHBIX (BECOB M OIICHOK) IpHOpUTeTOB B MAU.

19. AnroputMm HaxoXIeHHS ITT0OANBHBIX MpuopuTeToB B MAU 1 BEIOOp ONTUMAIIBHOM
aNbTePHATHUBBIL.

20. 3amaun TpUHATHS PEHICHUH B YCIOBHSX HEONpPEAEICHHOCTH. Marpuia BBIMTPHI-
LIEH.

21. TlpuHUIMT JOMUHUPOBAHUS MPH PEUICHUU 3314 IPUHSTUS PEIICHUH B YCIOBHUAX He-
OTIpeIeNIEHHOCTH.

22. Kpurepun Jlamnaca, Banpa.

23. Kpurepuu ['ypBuna, Cosumxa.

24. 3anmauv NpUHSATHS PEIICHUH B YCIOBUSAX PHCKA.

25. Kputepuu npuHsTHS pEeLIEHUN B YCIOBUSAX pHUCKA.

3 3AJAHUA KOHTPOJIbHOM PABOTHI U TPEGOBAHUSI 1O
X BBIITOJIHEHUIO

KonTponbHast paboTta BKIIOYaeT 5 3aaHUi IO Pa3HBIM TeMaM JUCHUIUIHHBL. Homepom
BapHaHTa CIY)KMT YHMCIIO N, paBHOE CyMME JIBYX MOCJIEIHUX HU(P 3a4€THON KHUKKU CTYACHTA,
ecyu 3To He HoMb. Ecnu ke nBe mociennue nudpbl HOMepa 3a4e€THOM KHIKKH CTYJEHTa HYJH, TO
ciemyer moJsiarath N=19.

KonTponbHas padora nomkHa ObITH 0OpMIICHA B IEYaTHOM BHUJIE COTJIACHO TPeOOBaHHIA
K ohopMIIeHHIO MUCbMEHHBIX paboT odyuaromuxcs B II'TY, B COOTBETCTBHM CO CBOUM BapHaH-
TOM U JIOJKHA COJIEPKAaTh!

— TUTYJbHBIN JIUCT;

—  (QopMyIHpPOBKY 3a/IaHHUI U UX BHITIOJIHCHHUE,

— M0 KaXJ0MY 33/IaHUI0 MOAPOOHOE OMHMCAaHKE MTPOBOAUMBIX PACUETOB U HUCCIIEJOBAHUM
C YKa3aHHeM HCIIOJIb3yeMbIX (DOPMYII, aITOPUTMOB, METOJIOB U HHCTPYMEHTAIBHBIX CPEJICTB;

— Ppe3yabTaThl U BBIBOJIBI 110 KAKIOMY 3a/IaHHIO;

— TepeuYeHb HUCIOJIb3YEeMbIX HCTOYHUKOB JINTEPATyphl M MHTEPHET-UCTOYHHUKOB.

3apanme 1. 3a0aua naanuposanus npouzeo00cmea Kak 3a0a4a IUHEUHO20 NPOSPAMMUPO-
sanus (31IP 6 ycnosusx onpedenennocmu, 0OHOKPUMEPUATIbHOCMU NPU HATUYUY 02PAHUYEHULL)

Mocranoeka 3axaun. s nsrorosnenns msnemnii A n B UCIIOJIB3YIOTCS TPU BUJA ChI-
pbs. Ha npousBoacTBO equnuIbl u3fenus A TpebyeTcs 3aTpaTUTh ChIPbS HEPBOrO BHJA a, Kr,
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ChIPbsi BTOPOTO BHIa &, KT, CBIPbS TPETHEro BUAa Ay Kr. Ha mMpou3BOICTBO CIMHHIIBI U3ICITHs
B TpeOyeTcs 3aTpaTUTh ChIPbs IEPBOTO BUJIA bl KT, CBIPbsl BTOPOI'O BUJ1A b2 KT, CBIPbs TPETHETO
Buga Dg xr.

[Ipou3BoaCTBO 0OECIIEUEHO ChIPHEM NEPBOTO BUJIA B KOJIUYECTBE [); KT, CBIPhEM BTOPOTO
BHJIa — B KOJIMYECTBE [), KT, CHIPHEM TPETHETO BUJA — B KONU4eCTBE [J3 Kr. [IpuObLIb OT peanu-
3allMy TOTOBOrO m3enus A cocrapiser o pyo0., a u3aenus B - B pyo.

Tpebyercst COCTABUTh ONTHMAIBHBII ILIaH X1~ 1 X2 06BEMOB [POU3BOACTBA m3zeimii A
u B, o6ecneunBarommii MakcuMaibHYI0 IPUOBLIL OT KX Pealn3alii. PEUuTh TpeMs MeToxaMu

— rpado-aHATUTHYECKUM METOOM;

— ¢ nomorpio nHctpymenTa «Ilouck perrenus» B Excel;

— ucnoae3ys pyuknuo Maximize B Mathcad.

Hcxoanble JaHHBIE 110 BapuaHTaM

Ne Bap-Ta a1 a a3 b1 b2 b3 p1 p2 p3 o B
1 12 4 3 3 5 14 264 136 266 6 4
2 15 12 3 2 6 12 300 306 360 9 6
3 14 14 6 6 8 12 350 392 408 10 5
4 16 9 5 4 9 12 400 333 360 9 12
5 8 4 3 6 9 9 192 144 135 8 9
6 14 4 2 4 4 12 252 120 240 30 40
7 15 5 4 4 3 8 225 100 192 6 8
8 16 3 6 2 2 15 304 83 375 10 12
9 11 4 5 3 6 14 220 132 280 5 4

10 15 10 3 3 5 10 300 320 340 9 7
11 15 14 7 6 9 12 330 378 420 8 5
12 14 10 5 4 8 11 280 320 330 9 11
13 12 5 4 6 10 9 270 150 180 7 9
14 15 3 5 3 2 14 270 84 420 10 14
15 13 3 3 5 4 12 265 140 260 7 6
16 10 5 3 3 5 14 260 136 266 6 4
17 15 11 3 2 6 12 320 306 360 9 6
18 13 13 6 6 8 12 330 392 408 10 5
19 16 10 5 4 9 12 420 333 360 9 10
20 8 5 3 6 9 9 190 144 135 8 9

3aganue 2. 3a0aua npunamue peuwienuti Ha OCHO8e NAPEemoO8CKO20 MHOMCECEA
(BIIP 6 ycnosusx onpedeneHHoCmU U MHO2OKPUMEPUATLHOCHIU,).

IlocranoBka 3agaum. KadecTBo pabOThl MpeANpUSTHS ONPEAESETCS M KPUTEPUSIMU

f1,f2, ...fm. Hanny4ymumu 3HaueHUsIMU KPUTEPUEB SIBISIFOTCS KX MaKCHMallbHbIE 3HaYeHUs. B pe-
3yJbpTaTe NCCIEN0BAHUM HAalIEHbI 3HAYEHUsI KDUTEPUEB I N cirydaeB. HazoBeM kaxablid U3 ciy-
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YaeB aJIbTepHATUBOU. Vcrionb3ys 00Imuii anropuT™, HAMTH CPeld HUX MapeTO-ONTUMANIbHBIC allb-
TEPHATUBBI. 3aJaBIINACH JONOIHUTEIbHBIMA OTPAaHUYECHUAMH HAa KPUTEPHH, BBIACIUTH U3 Iape-
TOBCKOT'O MHOYKECTBA HAWJIy4IlIyl0 aJbT€pHATUBY. /[aTh reOMETpUUECKYI0 HHTEPIIPETALUIO ITape-
TOBCKOT'O MHOXKECTBA.

HcxoaHple JaHHBbIE 10 BAPHAHTAM

BapuanTt 1

Bapuant 2

Bapuant 3

Bapuanr 4

Bapuant 5

n\m

f1

f2

3

f1

f2

3

f1

f2

3

f1

f2

3

f1

f2

3

11

10

13

14

12

11

13

14

11

15

13

12

14

13

13

15

11

14

13

10

12

12

14

11

11

10

12

13

13

12

13

13

11

15

12

12

14

13

12

11

14

12

12

13

10

12

12

13

15

12

13

14

13

14

15

14

11

13

14

10

14

14

11

13

14

10

11

13

12

12

13

12

12

14

13

13

15

15

12

11

14

14

12

13

13

10

14

14

12

12

12

11

15

14

13

12

12

15

14

14

10

12

12

10

10

13

11

12

12

13

13

13

12

10

12

13

11

15

11

12

OO N[O WIN|F

11

14

11

12

10

12

11

13

11

13

11

13

12

15

11

[EEN
o

13

14

14

13

10

13

13

13

13

11

14

11

11

10

13

[EEN
[EEN

14

11

11

11

13

12

14

14

14

11

12

12

11

13

13

[EEN
N

12

11

15

10

14

15

14

12

10

14

14

10

14

14

12

BapuanT 6

Bapuant 7

BapuanTt 8

Bapuant 9

Bapuan

T

10

n\m

f1

2

3

f1

2

3

f1

f2

3

f1

2

3

1

2

3

12

11

13

13

11

11

11

11

11

14

12

13

10

15

14

13

14

10

13

12

12

10

15

11

15

11

12

14

11

10

12

14

14

12

12

10

11

13

10

10

13

12

14

12

11

11

12

14

12

11

11

13

15

11

14

13

15

14

12

13

14

11

13

12

15

13

12

11

13

15

14

11

10

14

15

14

11

13

13

12

13

10

12

12

12

12

13

13

11

14

13

14

11

13

12

13

13

13

13

15

14

11

12

10

13

15

12

10

13

15

11

12

12

14

12

11

14

15

12

15

OO [N | WIN|F

14

14

10

12

13

10

14

14

13

13

13

11

15

14

15

[HEN
o

12

14

13

10

15

11

14

13

13

12

11

14

13

13

11

[EEN
[EEN

13

15

11

14

13

14

11

11

12

13

12

11

10

12

10

[EEN
N

13

13

11

10

13

13

10

11

14

12

12

11

15

15

12

Ba

puaH

T

11

Ba

puaH

T

12

Ba

puaH

T

13

Ba

puaH

T

14

Ba

puaH

T

15

n\m

f1

2

3

f1

2

3

f1

2

3

f1

2

3

f1

2

3

11

12

12

11

13

11

12

10

10

12

11

15

15

12

15

11

12

14

12

12

12

10

13

13

13

11

11

14

13

13

13

14

12

11

15

12

11

13

15

11

13

12

11

15

14

11

14

14

12

10

12

11

14

13

13

14

13

11

13

11

13

11

14

12

12

12

10

10

15

13

14

12

13

14

15

12

14

13

14

11

12

13

14

12

11

12

12

12

11

12

13

12

12

13

13

14

13

15

13

12

12

12

10

11

10

14

12

14

14

12

13

11

12

12

12

14

13

12

14

14

O O[NNI WIN|F-

15

12

12

13

13

11

12

10

11

13

14

15

12

13

11
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10| 12

13

11|11 14

13| 14| 12

11

14 11| 11

15| 11| 13

11| 11

14

14| 14| 11

13| 14| 12

12

141 10| 12

14| 12| 14

12| 12

10

11| 13| 13

12| 11| 14

15

10| 11| 11

13| 11| 14

Bapuan

T 16 | Bapuan

T17

Bapuant

18

Bapuant 19

Bapuanrt 20

nm| f1

f2

f3| f1| f2

f3| f1| f2

3

fi| f2| f3

fi| f2| f3

16

14

13| 14| 12

11| 13| 14

11

15| 13| 12

15| 13| 13

15

11

16| 13| 10

12| 12| 14

11

11| 10| 12

13| 12| 12

13

13

11| 15| 12

12| 14| 13

12

11| 14| 12

12| 13| 10

15

12

13| 15| 12

13| 14| 13

14

15| 14| 11

13| 14| 10

14

14

11| 13| 14

10| 11| 13

12

12| 13| 12

12| 14| 13

13

15

15| 12| 11

14| 14| 12

13

13| 10| 14

141 12| 12

12

16

15| 14| 13

12| 12| 15

14

141 10| 12

12| 10| 10

13

11

12| 12| 13

13| 13| 12

10

12 13| 11

15 11| 12

OO |NOO| OB WIN|F

11

14

11| 12| 10

12| 11| 13

11

13| 11| 13

12| 15| 11

13

[EEN
o

14

14| 13| 10

13| 13| 13

13

11| 14| 11

11| 10| 13

[EEN
[EEN

14

11

14| 11| 13

12| 14| 14

14

11] 12| 12

13| 12| 14

[EEN
N

17

13

15| 10| 14

15| 14| 12

10

141 14| 10

141 11| 12

3agaunue 3. 3a0aya npunamus pewieHull Ha OCHO8e Memooa aHaIU3d Uepapxull
(311P 6 ycnosusix onpedeneHnocmu, MHO2OKPUMEPUATbHOCMU,).

IMocTanoBka 3axaun. [IycTs uMeeTCst N anbTepHATHB U M (PAKTOPOB, XaPAKTEPU3YIOIIUX
KaX/1yl0 albTepHaTuBY. TpedyeTcs onpeaeanTh ONTUMAJIbHYIO aJbTepHATUBY, UCTIONb3Ys «MeToa
aHanu3a uepapxuii». CaMOCTOATEIBHO B COOTBETCTBHM C BapUaHTOM C(HOPMHPOBATH MCXOTHYIO
Ta0IUIly MepapXUUYECKOW CTPYKTYpbI, BHIOpAB albTE€pHATUBBI, KPUTEPUH, IPOBECTH YHUCIIOBYIO

OLICHKY KaXk101 AJIBTCPHATUBBI 11O KAXKIOMY KPUTCPHULO.

Hcxoanble JaHHBIE 10 BapuaHTamM

Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4 Bapuanr 5
CaMig;:nac— Momnurop Kommerorep ITomemenue Tommso
Bapuant 6 Bapwnanr 7 Bapuanr 8 Bapuant 9 Bapuant 10
Tenesuzop IIpoexT ‘ABTEgEFHHB VY4eOHBbIi LeHTp Tenedon
Bapuanr 11 Bapuanr 12 Bapuant 13 Bapuanr 14 Bapmuanrt 15
Aynano-cucr. ABTOMOOUITH [Tnanmer Xomon. Obopy- Anmaparypa
rpys. JIOBaHUE
Bapwanr 16 Bapwanr 17 Bapuanr 18 Bapwanr 19 Bapuanr 20
IIpoueccop Beproser WuBenTaps Camouter BOCHH. Pemortroe 06o-
pylloBaHUE
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3ananue 4. 3a0aua npunamus peweHull 8 YCio8usx HeonpeoeleHHOCHU,

IMocTanoBka 3axaum.

Nwmeercs n tunoB npoekToB aspoapoma: X1, X2, X3, .....,Xn. DddextuBHOCTH BHIOOpPA
MPOEKTa U JalibHEHIIeN ero sKCIUTyaTallii 3aBUCUT OT Psijia HEONpeeIeHHbIX (hakTopoB (Kypca
BaJIIOT, [IEH HA MaTEPUAJIbl, TPAHCIIOPTHBIX PACXOOB, IOTOIHBIX YCIOBHIA, CIIPOCA Ha TICPEBO3KH,
UH(GPACTPYKTYpHI peruoHa u T.1.). [Ipeanonoxum, 4To MOKHO BBIIETUTh M BApUAHTOB COYETA-
HUN JaHHBIX (pakTopoB. OHU BBHICTYNAIOT B Ka4eCTBE cocTossHui cpeant Y1, Y2, Y3, ...,Ym, koTo-
pble 3apaHee HEU3BECTHBI.

Lenesas ¢pynuxuus f(X,y), onpenenstomnias 3KOHOMUYESCKYIO d3PPEKTHBHOCTD, 3aBUCHT KaK
OT THUIIA MPOEKTA, TaK U OT COCTOSIHUSA CPEJIbl U 3ajJ]aHa B BHJI€ MaTPULIbI BBIUTPHIIIEH:

f (X Y)= a{, i=1n,j=1,m,
rae a]l. - BBIUIPHILI B ClIy4Yae MPUHATHS i-OU allbTEPHATUBEI, €CIIM CPENa OKAKETCS B j-OM
COCTOSIHUH.

Tpebyercst mpUHATH pelieHre 0 BEIOOpE MpoeKTa a3poapoMa (BbIOOp alnbTepHATUBBI), UC-
nosnb3ys kpurepuu Jlamnaca, Bansga u ['ypeuna.

HcxonHble JaHHBbIE 10 BAPDHAHTAM

Bapuanr 1 BAPUAHT 2
1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1/ 68| 51| 66| 60| 5|67 66| 1| 66| 69| 50| 64| 68| 65| 56
2| 58| 57| 69| 66| 53| 64| 70| 2| 53| 58| 55| 66| 56 | 55| 55
3| 66| 66| 68| 65| 51| 69| 60| 3| 54| 50| 61| 50| 59| 59| 54
41 58| 61| 58| 66| 64| 56| 52| 4| 56| 60| 56| 59| 57| 59| 69
5| 63| 57| 62| 66| 67| 57| 59| 5| 59| 54| 65| 68| 67| 63| 53
6| 68| 65| 63| 53| 67| 68| 59| 6| 68| 63| 61| 58| 61| 62| 66
7| 65|64 66| 61| 69| 51|64 7|69| 64| 55| 53| 61| 65| 68
8| 62| 51| 65| 65| 58| 54| 62| 8| 70| 53| 57| 66 | 56 | 53| 52
BapuaHT 3 BapuaHT 4
1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1] 62| 65| 54| 51| 50| 5|61 1|66|57| 52| 63| 61| 57| 68
2| 59| 62| 68| 66| 54| 59| 51| 2| 61| 51| 63| 66| 58| 63| 51
3| 67| 62| 51| 64| 52| 55| 56| 3| 62| 62| 51| 57| 68| 67| 65
41 62| 64| 65| 51| 57| 52| 61| 4|,68| 68| 60| 68| 53| 56| 66
5/ 66| 61| 66| 65| 65| 57| 52| 5| 54| 55| 52| 51| 62| 60| 63
6| 53| 57| 69| 61| 60| 57| 68| 6|59| 68| 57| 66| 63| 64| 54
7| 64|52 69| 57| 51| 66| 63| 7|60| 5| 52| 56| 55| 52| 60
8| 61| 61| 50| 66| 59| 53| 64| 8| 52| 56| 58| 61| 63| 62| 58
BapUAHT 5 BapHaHT 6
1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1] 52| 56| 54| 50| 66| 52| 68| 1| 62| 61| 52| 66| 55| 62| 61
2| 52| 61| 51| 50| 53| 65|56 | 2|5 68| 53|50| 60| 54| 61
3|/ 63| 59| 66|64 6150|522 3|63|]53| 69| 58| 59| 66| 68
41 55| 59| 64| 51| 67| 53| 5| 4|56| 69| 66| 66| 59| 58| 67
5|53 51| 61|66|68|]62|5)| 5|51|52| 55| 56| 52| 65| 55
6| 54| 68| 63| 56| 60| 53| 63| 6| 61| 70| 66| 61| 68| 55| 57
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7] 67| 62| 65| 51| 68| 53| 53| 7|64 63| 67| 53| 64| 51| 58
8] 63| 59|59 6950|6661 85460 70| 5| 61| 60| 60
BapMaHT 7 BapuaHT 8

1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1] 55| 5|59 54|60 70 63| 1| 69| 64| 54| 66| 50| 62| 60
2| 69| 68| 63| 60| 54| 58| 54| 2| 68| 70| 57| 61| 52| 69| 65
3| 56| 54| 57| 63| 58| 54| 58| 3| 58| 63| 52| 51| 57| 61| 52
41541 61| 66| 56| 62| 63| 65| 4| 58| 61| 69| 64| 53| 64| 53
5/ 60| 63| 66| 53| 50| 61| 66| 5|59 66| 60| 66| 69| 52| 61
6| 52| 59| 61| 59| 64| 56| 65| 6| 53| 64| 53| 62| 50| 58 | 66
7] 67| 56| 61| 59| 61| 58| 65| 7|59)|63|]69| 70 70| 65| 65
8| 60| 58| 67| 70| 69| 55| 61| 8| 60| 66| 58| 53| 64 | 61 | 68
BapuaHT 9 BapuanT 10
1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1 60| 51| 66| 60| 5| 6466 1| 66| 60| 50| 64| 60| 65| 56
2| 58| 57| 60| 66| 53| 64| 70| 2| 53| 58| 55| 60| 56 | 55| 55
3| 66| 60| 68| 65| 51| 62| 60| 3| 54| 50| 61| 50| 59| 59| 54
41 58| 61| 58| 61| 64| 5| 52| 4|5 | 60| 56| 59| 57| 59| 6=
5|/ 63| 57| 62| 61| 62| 57| 59| 5|59| 54| 60| 60| 60| 63| 53
6| 60| 60| 63| 53| 67| 65| 59| 6| 60| 63| 61| 58 | 61| 62| 66
7165 64| 60| 61| 63|51|64| 7|60 64| 55| 53| 61| 65| 60
8| 62| 51| 65| 65| 58| 54| 62| 8| 70| 53| 57| 60| 56 | 53 | 52
BapuanT 11 BapuanTt 12
1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1162 68| 54| 51| 50| 55|61 1,60 57| 52| 63| 61| 57| 60
21 59| 62| 68| 60| 54| 59|51| 2|61|51| 63|60 58| 63|51
3| 67| 67| 51| 64| 5255|595 | 3|62|62|51|57| 60| 60| 65
41 62| 64| 65| 51| 57| 52| 61| 4|,68| 68| 60| 68| 53| 56| 66
5/ 60| 61| 66| 65| 65| 57| 52| 5| 54| 55| 52| 51| 62| 60| 63
6| 53| 57| 60| 61| 60| 57| 63| 6| 59| 60| 57| 60| 63| 64| 54
7| 64|52 69| 57|51|61]63| 7|60| 5| 52| 56| 55| 52| 60
8| 61| 61| 50| 66| 59| 53| 64| 8| 52| 56| 58| 61| 63| 62| 58
Bapuanrt 13 BapuanTt 14
1} 2| 3| 4] 5| 6| 7 1} 2| 3| 4] 5| 6| 7
1168 51| 66| 60| 5| 67| 66| 1|66 69| 50| 64| 68| 65| 56
2| 58| 57| 69| 66| 53| 64| 70| 2| 53| 58| 55| 66| 56| 55| 55
3| 66| 66| 68| 65| 51| 69| 60| 3| 54| 50| 61| 50| 59| 59| 54
4| 58| 61| 58| 66| 64| 56| 52| 4| 56| 60| 56| 59| 57| 59| 69
5| 63| 57| 62| 66| 67| 57| 59| 5| 59| 54| 65| 68| 67| 63| 53
6| 68| 65| 63| 53| 67| 68| 59| 6| 68| 63| 61| 58 | 61| 62| 66
7| 65| 64| 66| 61| 69| 51| 64| 7| 69| 64| 55| 53| 61| 65| 68
8| 62| 51| 65| 65| 58| 54| 62| 8| 70| 53| 57| 66 | 56 | 53| 52

Bapuanr 15

BapuaHTt 16
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1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1] 62| 65| 54| 51| 50| 5|61 1|66|57| 52| 63| 61| 57| 68
2| 59| 62| 68| 66| 54| 59| 51| 2| 61| 51| 63| 66| 58| 63| 51
3| 67| 62| 51| 64| 52| 55| 5| 3|62| 62| 51| 57| 68| 67| 65
41 62| 64| 65| 51| 57| 52| 61| 4| 68| 68| 60| 68| 53| 56| 66
5|/ 66| 61| 66| 65| 65| 57| 52| 5| 54| 55| 52| 51| 62| 60| 63
6| 53| 57| 69| 61| 60| 57| 68| 6| 59| 68| 57| 66 | 63| 64| 54
7| 64|52 69| 57| 51| 66| 63| 7|60| 5| 52| 56| 55| 52| 60
8| 61| 61| 50| 66| 59| 53| 64| 8| 52| 56| 58| 61| 63| 62| 58

Bapuant 17 Bapuanr 18

1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1] 52| 56| 54| 50| 66| 52| 68| 1| 62| 61| 52| 66| 55| 62| 61
2| 52| 61| 51| 50| 53| 65|95 | 2|5 68| 53|50 60| 54| 61
3|/ 63| 59| 66| 64|61 50| 52| 3| 63|]53| 69| 58| 59| 66| 68
41 55| 59| 64| 51| 67| 53| 5| 4|5 | 69| 66| 66| 59| 58| 67
5| 53| 51| 61| 66| 68| 62| 5| 5|51| 52| 55| 56| 52| 65| 55
6| 54| 68| 63| 56| 60| 53| 63| 6| 61| 70| 66| 61| 68| 55| 57
7| 67|62 65| 51| 68| 53| 53| 7| 64| 63| 67| 53| 64| 51| 58
8| 63|59 59| 69| 50| 66| 61| 8| 54| 60| 70| 56| 61| 60| 60

Bapuaur 19 BapuaHr 20

1} 2| 3| 4] 5| 6| 7 1 2| 3| 4] 5| 6| 7
1| 55| 56| 59| 54|60 70| 63| 1| 95 | 95 | 31 |53 | 37 | 97 | 72
2|1 69| 68| 63| 60| 54| 58| 54| 2|80 | 89 | 42| 31 |109| 25 | 35
3| 56| 54| 57| 63| 58| 54|58 371|777 |27 |18 |96 |17 | 28
4| 54| 61| 66| 56| 62| 63| 65| 4| 95| 40 |8 | 97 | 4 | 34 | 64
5/ 60| 63| 66| 53506166 5|14 | 5 |93|8 |27 |31 3
6| 52| 59| 61| 59| 64| 56| 65| 6| 66 | 70 | 26 | 11 | 95 | 17 | 28
7| 67| 56| 61| 59| 61| 58| 65| 7|80 | 8 | 33|27 [101]| 22 | 33
8| 60| 58| 67| 70| 69| 55| 61| 8| 23 | 13 |103| 8 | 30 | 38 | 4

3ananue 5. 3a0aua npunamus pewieHutl 8 yC108UsX pUCKA

ITocTanoBKa 3a1a4yu.
Nmeetcs n tumoB mpoekToB a’poapoma: X1, X2, X3, .
MPOEKTa W NAJIbHEHINEH ero IKCILTyaTallid 3aBHCHUT OT cocTostHui cpeasl Y1, Y2, Y3, ...,Ym,

KOTOPBIE BO3MOXKHBI C 33/IaHHBIMH BeposiTHOCTAMU pl, p2, p3, ...,pm.
IleneBas pyHKIHS 337]aHa B BUJIE MATPHUIIBI BEIUTPBIIIEH A= (a{ ), i=1,n,j=1,m,

..., XN. D PexTuBHOCTH BBHIOOpA

rze a]l. - BBIUTPHILI B CIIydae MPUHATHS 1-OM allbTEPHATHBBI, €CITU CPEIa OKAXKETCS B j-OM
COCTOSIHHHU C BEPOSITHOCTBIO Pj.
TpebyeTcs BEIOGPATh ONTHMATBHYIO albTePHATUBY (ONTHMATBHEIH MPOeKT Xi'), HCIOB3ys
KPUTEPUN MAaKCUMAIbHOI'O 0’KUJAEMOT0 BHIMTPBIILIA 1 MUHUMAJIBHOTO PUCKA.

Hcxonnble JaHHBIC IO BAPHAHTAM

BapuaHT | BApUAHT 2
0,09 0,07/0,17|0,19/0,16 |0,07 |0,25 0,100,03 /0,21 0,16 |0,25 |0,07 |0,19
Y1 |Y2|Y3|Y4|Y5]|Y6 | Y7 Y1 Y2 | Y3 |Y4]|Y5]|Y6|Y7
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1 |68 |51 |66 |60 |59 |67 |66 1 66| 69 | 50 | 64 | 68 | 65 | 56
2 |58 | 57|69 |66 |53)|64]|70 2 53| 58 | 55 | 66 | 56 | 55 | 55
3 |66 | 66 |68 65|51 |69 |60 3 54150 | 61 | 50 | 59 | 59 | 54
4 |58 | 61|58 | 66|64 |56 | 52 4 56| 60 | 56 | 59 | 57 | 59 | 69
5 |63 |57 |62|66 |67 |57 |59 S) 59| 54 | 65| 68 | 67 | 63 | 53
6 |68 | 65| 63 | 53 | 67 | 68 | 59 6 68| 63 | 61 | 58 | 61 | 62 | 66
7 |65 |64 |66 |61|69|051|64 7 69| 64 | 55 | 53 | 61 | 65 | 68
8 |62 |51 |65]|65]|58 |54 |62 8 70| 53 | 57 | 66 | 56 | 53 | 52
BapuaHT 3 BapuaHT 4
0,05 /0,06 |0,25 0,18 /0,19 0,05 |0,21 0,13/0,02 |0,16 0,16 0,20 |0,11 |0,21
Y1 |Y2|Y3|Y4|Y5|Y6|YY YL Y2 |Y3|Y4|Y5|Y6 Y7
1 |62 | 65|54 |51 |50 55|61 1 66| 57 | 52 | 63 | 61 | 57 | 68
2 |59 | 62|68 |66 |54 |59 |51 2 61| 51 | 63 | 66 | 58 | 63 | 51
3 |67 | 62|51 |64 |52|55] 56 3 62| 62 | 51 | 57 | 68 | 67 | 65
4 |62 | 64|65 |51 |57 |52]61 4 68| 68 | 60 | 68 | 53 | 56 | 66
5 |66 | 61|66 |65]|65|57 |52 S) 54|55 |52 | 51|62 |60 | 63
6 |53 | 57|69 61|60 57|68 6 59| 68 | 57 | 66 | 63 | 64 | 54
7 |64 | 52|69 |57 |51 |66 |63 7 60| 56 | 52 | 56 | 55 | 52 | 60
8 |61 |61|50]|66 |59 |53]|64 8 52|56 | 58 | 61 | 63 | 62 | 58
BapHaHT 5 BAPHUAHT 6
0,10 0,05/0,19/0,19|0,16 |0,06 | 0,26 0,07/0,03(0,18 |0,20|0,22 |0,10|0,20
Y1 |Y2|Y3|Y4|Y5|Y6|Y7 Y1 Y2 | Y3|Y4|Y5|Y6|Y7
1 |52 |5 |54 |50 |66 | 52| 68 1 62| 61 | 52 | 66 | 55 | 62 | 61
2 |52 |61|51]|50]|53 | 65|56 2 59|68 | 53 | 50 | 60 | 54 | 61
3 |63 59|66 |64 |61 5052 3 63| 53 | 69 | 58 | 59 | 66 | 68
4 |55 | 59|64 |51 |67 |53]| 56 4 56| 69 | 66 | 66 | 59 | 58 | 67
5 |53 |51 |61)|66 |68 62|55 S) 51|52 | 55 | 56 | 52 | 65 | 55
6 |54 | 68|63 |5 | 60 | 53 | 63 6 61| 70 | 66 | 61 | 68 | 55 | 57
7 |67 | 62]65|51 |68 | 53|53 7 64| 63 | 67 | 53 | 64 | 51 | 58
8 |63 59|59 69|50 |66 |61 8 54160 | 70 | 56 | 61 | 60 | 60
BapuaHT 7 BapHaHT 8
0,14 /0,10/0,180,17|0,17|0,07 0,17 0,11/0,09 (0,20 {0,20|0,23 10,02 0,15
Y1 |Y2|Y3|Y4|Y5|Y6 | Y7 Y1 Y2 | Y3|Y4|Y5|Y6|Y7
1 |55 |5 |59 |54 |60 | 70|63 1 69| 64 | 54 | 66 | 50 | 62 | 60
2 |69 |68 |63|60|54 |58 |54 2 68| 70 | 57 | 61 | 52 | 69 | 65
3 |56 | 54|57 |63]|58 |54 |58 3 58| 63 | 52 | 51 | 57 | 61 | 52
4 |54 | 61|66 |56 |62 63|65 4 58|61 | 69 | 64 | 53 | 64 | 53
5 |60 | 63|66 |53 |50 61|66 S) 59| 66 | 60 | 66 | 69 | 52 | 61
6 |52 |59 |61 59|64 |56 |65 6 53|64 | 53 | 62 | 50 | 58 | 66
7 |67 |56 | 6159|6158 |65 7 59163 |69 | 70| 70 | 65 | 65
8 |60 |58 |67 70|69 55|61 8 60| 66 | 58 | 53 | 64 | 61 | 68
BApPHUAHT 9 BapuaHT 10
0,08 /0,02 0,250,12|0,24 0,02 0,27 0,12/0,02 (0,23 |0,16 0,17 |0,04 10,25
Y1 |Y2|Y3|Y4|Y5|Y6|Y7 YL Y2 | Y3 |Y4 | Y5]|Y6|Y7
1 |60 |51 |66 |60 |59 |64 | 66 1 66| 60 | 50 | 64 | 60 | 65 | 56
2 |58 | 57|60 |66 |53 |64 70 2 53|58 | 55 | 60 | 56 | 55 | 55
3 |66 | 60|68 |65]|51 62|60 3 54150 | 61 | 50 | 59 | 59 | 54
4 158 | 61|58 |61|64 |56 |52 4 56| 60 | 56 | 59 | 57 | 59 | 6=
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5 |63 |57 62|61 62|57 |59 5 59154 | 60 | 60 | 60 | 63 | 53
6 |60 | 60 | 63 | 53 | 67 | 65 | 59 6 60| 63 | 61 | 58 | 61 | 62 | 66
7 |65 6460|6163 |51|64 / 60| 64 | 55 | 53 | 61 | 65 | 60
8 |62 |51 |65 ]65|58 |54 |62 8 70| 53 | 57 [ 60 | 56 | 53 | 52
Bapuanrt 11 BAPUAHT 12|
0,12 0,06 |0,22 0,17 /0,19 (0,08 |0,16 0,090,05 |0,20 |0,14 0,20 |0,09 |0,22
Y1 |Y2|Y3|Y4]Y5]Y6|YY Y1 Y2 |Y3|Y4|Y5]Y6|YY
1 |62 |68 |54 |51 50|55 |61 1 60| 57 | 52 | 63 | 61 | 57 | 60
2 |59 | 62|68 60|54 59|51 2 61| 51 | 63 | 60 | 58 | 63 | 51
3 |67 | 67|51 |64 |52|55 |56 3 62| 62 | 51 | 57 | 60 | 60 | 65
4 |62 | 64|65 |51 |57 |52]61 4 68| 68 | 60 | 68 | 53 | 56 | 66
5 |60 | 61|66 |65]|65|57 |52 5 54|55 | 52 | 51| 62 | 60 | 63
6 |53 |57 60|61 |60|57]63 6 59160 | 57 | 60 | 63 | 64 | 54
7 |64 | 52|69 |57 516163 / 60| 56 | 52 | 56 | 55 | 52 | 60
8 |61 | 61|50 |66 |59 |53|64 8 52156 | 58 | 61 | 63 | 62 | 58
BapuaHrt 13 Bapuanr 14
0,10 /0,02 /0,16 /0,12 |0,21 |0,06 |0,33 0,130,100,1710,150,23 |0,10 0,12
Y1 |Y2|Y3|Y4|Y5]|Y6 | Y7 Y1 Y2 |Y3|Y4|Y5]|Y6 | Y7
1 |68 |51 |66 |60 |59 |67 |66 1 66| 69 | 50 | 64 | 68 | 65 | 56
2 |58 | 57|69 66 |53)|64]70 2 53| 58 | 55 | 66 | 56 | 55 | 55
3 |66 | 66|68 65|51 69|60 3 54150 | 61 | 50 | 59 | 59 | 54
4 |58 | 61|58 |66 |64 |56 |52 4 56| 60 | 56 | 59 | 57 | 59 | 69
5 |63 |57 ]62)|66 |67 57|59 5 59| 54 | 65| 68 | 67 | 63 | 53
6 |68 | 65|63 53|67 68|59 6 68| 63 | 61 | 58 | 61 | 62 | 66
7 |65 |64 |66 |61|69 |51 |64 / 69|64 | 55 | 53 | 61 | 65 | 68
8 |62 |51 |65]65|58 |54 |62 8 70| 53 | 57 | 66 | 56 | 53 | 52
BapuaHT 15 BapHaHrt 16
0,11 0,09 0,17]0,19 /0,20 |0,08 |0,16 0,14/0,06 |0,20 10,11 0,22 |0,08 |0,19
Y1 |Y2|Y3|Y4|Y5]|Y6 | Y7 Y1 Y2 |Y3|Y4|Y5]|Y6 | Y7
1 |62 | 65|54 |51 |50]55]61 1 66|57 | 52 | 63 | 61 | 57 | 68
2 |59 | 62|68 |66 |54 59|51 2 61| 51 | 63 | 66 | 58 | 63 | 51
3 |67 | 62|51 64|52 55|56 3 62| 62 | 51 | 57 | 68 | 67 | 65
4 |62 | 64|65 |51 |57 |52]61 4 68| 68 | 60 | 68 | 53 | 56 | 66
5 |66 | 61|66 |65]|65)|57 |52 5 54|55 | 52 | 51 | 62 | 60 | 63
6 |53 | 57|69 61|60 57|68 6 59| 68 | 57 | 66 | 63 | 64 | 54
7 |64 | 52|69 |57 |51 )66 |63 7 60| 56 | 52 | 56 | 55 | 52 | 60
8 |61 | 61|50 |66 |59 |53|64 8 52156 | 58 | 61 | 63 | 62 | 58
BapuaHT 17 BapuaHT 18
0,07 0,07 0,20 D,12 D,24 D,03 D,27 0,130,03 0,16 0,18 0,21 D,09 0,20
Y1 |Y2|Y3|Y4|Y5]|Y6 | Y7 Y1 Y2 |Y3|Y4|Y5]|Y6 | Y7
1 |52 |56 |54 |50 |66 |52] 68 1 62| 61 | 52 | 66 | 55 | 62 | 61
2 |52 |61 |51 |50]|53]65]56 2 59168 | 53 | 50 | 60 | 54 | 61
3 |63 59|66 |64 |61 50|52 3 63| 53 | 69 | 58 | 59 | 66 | 68
4 |55 | 59|64 |51 |67 |53]| 56 4 56| 69 | 66 | 66 | 59 | 58 | 67
5 |53 |51 |61)66 |68 62|55 5 51| 52 | 55 | 56 | 52 | 65 | 55
6 |54 | 68 | 63|56 | 60 | 53 | 63 6 61| 70 | 66 | 61 | 68 | 55 | 57
7 |67 | 62]65|51 |68 53] 53 7 64| 63 | 67 | 53 | 64 | 51 | 58
8 |63 59|59 69|50 |66 |61 8 54160 | 70 | 56 | 61 | 60 | 60
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BapuaHt 19 Bapuasrt 20
0,11 0,03 0,21 D,10 P,20 P,05 P,29 0,150,01 0,25 |0,2 0,25 D,12 D,02
Y1 |Y2|Y3|Y4|Y5]|Y6 | Y7 Y1 Y2 | Y3 |Y4]|Y5]|Y6|Y7
55 | 56 | 59 | 54 | 60 | 70 | 63 95195 |31 |53 |37 |97 |72
69 | 68 | 63 | 60 | 54 | 58 | 54 8089 | 42 |31 ]109] 25 | 35
56 | 54 | 57 | 63 | 58 | 54 | 58 /1] 77|27 118 ] 96 | 17 | 28
54 | 61 | 66 | 56 | 62 | 63 | 65 95140 |85 |97 | 4 |34 |64
60 | 63 | 66 | 53 | 50 | 61 | 66 141 5 |93 83|27 |31 ] 3
52 |59 | 61 | 59 | 64 | 56 | 65 66|70 | 26 | 11 | 95 | 17 | 28
67 | 56 | 61 | 59 | 61 | 58 | 65 80|82 | 33|27 |101 | 22 | 33
60 | 58 | 67 | 70 | 69 | 55 | 61 23|13 |103 |85 | 30 |38 | 4

ONDDOTP|W|IN|F-
DN OB |W|IN|F-

4 TPUMEP BBIIOJIHEHUS KOHTPOJIbHOM PABOTHI

3ananue 1. 3a0aua nianuposanus npouzeo0cmea Kaxk 3a0a4a JUHEUHO020 NPOCPAMMUPO-
sanus (31IP 6 ycnosusx onpedenrenHocmu, 0OOHOKPUMEPUATIbHOCMU NPU HATUYUY 02PAHUYEHUL)

Mocranoeka 3axaun. s nsrorosenns msnemnii A n B UCIIOJIB3YKOTCS TPU BUJA ChI-
pbsi. Ha npomssoscto euannpl usgennss A TpebGyeTcs 3aTpaTuTh ChIPbs [IEPBOTO BHAA &y KT,

ChIPbsi BTOPOTO BHIa &, KT, CBIPbS TPETHEro BHUAa Ay Kr. Ha mpou3BOICTBO CIMHUIIBI U3ICIHS
B tpe6yercs sarparuts chipbs nepsoro Buga b1 KT, CBIpbsi BTOPOTO BHUJIA b2 KT, CBIPbS TPETHETO
BUOA b3 KT.

ITpon3BOACTBO OOECIIEYEHO CHIPBEM TIEPBOTO BUA B KOIMYECTBE [J; KT, CHIPHEM BTOPOTO
BH/Ia — B KOJIMYECTBE [), KT, CBIPbEM TPETHETO BUJIA — B KOJIMYECTBE [J3 KI. IIpuObLIb OT peanu-
3aIlMy TOTOBOTO m3enua A cocrapiser o pyo0., a u3aenus B - B pyo.

Tpe6yeTC;1 COCTaBUTh ONTHUMAJILHBIN IIJIaH Xl* )51 X2* 00BEMOB MMPpONU3BOACTBA 5631 (107074 A

u B, o6ecneunBarommii MakciManbHyio IPpUOBITE OT HX peanus3aiyy. PeIuTs TpeMst METoIaMHu
— rpado-aHATUTHYCCKAM METOIOM;
— ¢ nmomorrpio nHcTpymenTa «Ilownck pererns» B EXcel;
— wucnons3ys Gpynkuuro Maximize 8 Mathcad.

al a2 a3 bl b2 b3 pl p2 p3 o B
Bapuant 20

8 5 3 6 9 9 190 144 135 8 9

MaremaTnyeckasi HOCTAHOBKA 33/1a41

BeInonHuM MareMaTn4ecKylo MOCTaHOBKY 33/a4M Kak 3aJa4M JIMHEHHOTO MporpaMMHUpo-
BaHUS:

LeneBas pyHKIMS, ONpeENIONas CyMMapHYIO IPUObUIb, IMEET BH]L

f =ax + X, > max.
Cucrema OrpaHMYEHHN C yYETOM OTPAaHUYEHHOCTH PECYPCOB UMEET BU/JL
alxl + leZ = pl’
a,x +b,X, <p,,
azX, +byx, < p,.
HO)ICTaBI/IB HUCXOJHBIC TaHHBIC, ITOJTYYHM:
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4.2).

f =8x, +9x, - max
8%, +6X, <190,
5X, +9x, <144,
3x, +9x, <135.

Boinosinenue 3a1anus rpag)0-aHAJIUTHYECKUM METOI0M
[Ipumep BbINONHEHMS 3a1aHusl U3JI0XKEH B pa3zaene 1.1. nanHoro nocodus.
Breinoianenue 3ananus B Excel

Benem HeoOXoanMble HCXOAHBIE NaHHbIe U (hopMyibl Ha mucte Excel (puc. 4.1).

ES - fr | =C8*$C$3+D8*SDS3

A B C D E F G H I
1 MNepemeHHbIE
2 xl X2
3 1 1 (Ha4anbHble 3Ha4eHMWs, a 3aTeM ONTUM. pelleHUA)
4 Uen ¢dyHK (koadd npu nepem) [NY(epipaeHue)
5 f g 9 17
6
7 OrpaHud (koadd npu nepem) [N14({epipameHue) npagas 4acTb
8 g 6 14 <= 190
9 5 9 14 <= 144
10 3 9 12 <= 135
11

Pucynok 4.1

BOCHOJ’IL3yeMC$I HHCTPYMCHTOM «Ilouck peuicHUA». 3aIoJIHUM OKHO napamMeTpoB (pI/IC

MapameTphbl MOMCKa PeLLEHUA Y
ONTUMHINPOBATE LENesyio QyHKLNID: $ESS
Ao 9 Makcumym ( InHUMy M { ) BHAYEeHWA: 4]

M2MeHAR Auelikn nepemMeHHBIX:

5C53:5D53

B COOTBETCTEMW € OrpaHnYeHAKM:

$E$10 <= $G$10 o I NoBaeuts ]
SESE <= 5GS8 ~
$E$9 <= 5659
< I VI3MEHUTb l
[ ¥aanuts ]
I CHpOCUTE ]
= l 3arpy3nTh/coXpaHnTs ]

Caenatk NepemeHHble Ge3 orpaHIdermil HEOTPULIATENEHEIMM

BriGepute n E
MeTo peLueHis: OWCK PELLEHUA NHH. 33434 CUMMIEKC-METOA0M MapameTpei

MeToa pelleHna

[NA rNagKie HENMHEHEX 23434 MCNONB3YITe NOUCK PeLUeHUA HENHHEIHEIX 33434 MeTogom O, AnA
NUHENTHBIX 23434 - NOWCK PELIeHNA HMHERHBIX 23334 CUMNNEKC-METOA0M, 3 ANA Hernagkux 2a4ay -
3BOMKOLMOHHBI NOMCK PELLEHUA.

Pucynoxk 4.2
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B pesysbrare moucka pemieHus HaiiIeHbl 3HAYSHNST HEM3BECTHBIX (puc. 4.3)

MepemeHHbIE
xl x2
20.1429 | 4.80952 |(Ha4anbHbIe 3HA4YEHMWA, 3 3aTeM ONTHM. peLueHUa)
Uen dyHK (koadd npu nepem) [N4Y({ebipareHne)
f 3 9 204.429
OrpaHud (koadd npu nepem) [N4Y({epipareHne) npagan 4acTb
8 6 190 <= 190
5 9 144 <= 144
3 9 103.714 <= 135
Pucynok 4.3

Brpinosinenue 3aganusa B Mathcad
s mpoBenenus pacuetoB B Mathcad ucrions3yercst 610k Berunciaenuit  Given u
byHkums noucka Mmakcumyma Qynkuuu Maximize (puc. 4.4).

Cwmnnekc meton 8 Mathcad (ABTOMATUYECKOE PELUEHWE)
McxolHble AaHHbIR
al =8 al:=3 a3 =3 bl:=5¢ b2 :=9 b3 =29

=38 Bi=9 pl := 190 p2 == 144 p3 = 133

Y(x1,x2) =a-x1+3-x2

x1:=0 x2 =0 HauaneHoe npubnikeHue

Given BNoK BbIYMCTIEHUI

al-x1+bl-x2<pl
al-x1+b2-x2 < p2
a3-x1+b3-x2 < p3

x120 X220
MEKCHMAMNBHOE 3HAYEHWE CDYHKLIMK

[%v!m = Maximize (Y, x1,x2) x1 20,1437 B 00NacT1 AonycTUMELX peLleHmi
52 ) _[ 4381 ] Y(x1,x2) = 204429

Pucynok 4.4

BeiBoa. OntumanbeHble 00bEMBI BBIITyCKa MPEANPHUATHEM NpoAykuuu A u B ¢ ydyerom
OKpYIJICHUS W3 YCIIOBHSI MaKCHMyMa NPUOBUIM B YCIOBHSX OTPAaHUUYEHHOCTH PECYPCOB paBHBI
X1'=20, X2*=5

, .
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3aganue 2. 3a0aya npunamue peulenuli Ha OCHO8e NAPemo8CKO20 MHONCECEd
(3I1P 6 ycnosusx onpedeneHHOCmU U MHOLOKPUMEPUATILHOCTU)

Bapuant 20

IMocTranoBka 3agaun. KagecTBo pabOThI MPEANPUATHS ONIPEILIIICTCS M fl| f2) 13
kpurepusamu 11,12, ...fm. Haunydmimu 3HauenusamMu kputepues ssiusrores mx | 15| 13| 13
MaKCUMaJlbHbIE 3HaYeHUsA. B pe3ynbprare mccieqoBaHuil Mpy pa3HbIX ycinoBuax | 13| 12 | 12
paboThI IPEANPUATHS HAKICHBI 3HAYEHUST KPUTEPHEB Ui n cirydaeB. Hazosem | 12 | 13| 10
KOKJIBIA U3 CIy4aeB allbTepHaTMBOW. HalTh cpeam HUX nmapero-onTUMallbHbIE 13| 14 | 10
aJbTEPHATUBbBI. 3aJ1aBIIMCh JOMOJHUTEIBHBIMU OTPAaHUYCHUSIMU Ha KPUTEPUH,

BBIJICTIUTH M3 TTAPETOBCKOTO MHOXKECTBA HAWIIYUIIYIO alIbTCPHATHBY. 121413
14 | 12| 12
BrInoJiHeHue 3aganus 12| 10| 10

[Toctpoum Toueunsie rpaduku B Excel B koopaunatueix ocsix f1-f2, f1- | 15| 11 | 12
3, f2-f3, 4TOOBI HAINIAAHO MPEACTABUTH JOMUHUPYEMbIC U TOMHHUPYIOIIHE 12115 11
anbTepHaTHBhl (puc. 4.5). BunHo, uro Touku-anpTepHaTuBbl Ne 7, 10, 3 sBis-
IOTCSl IOMUHHPYEMBIMH JIPYTUMH TOYKaMH Ha BCeX TrpaduKax, TaKk Kak Cylle- 11)10 13
CTBYIOT JIpyTH€ TOYKH, JIJISI KOTOPHIX 3HAUYCHUS BCEX KPUTEPUEB HE XYXKE U XOTS 13112 14
Ob1 10 ogHOMY KpuTeputo jyuiie (6ompine). Touku Ne 9,11,1, 8 ABIAIOTCS 04EBUAHO TOMUHUPY-
IOIIMMH, TaK KaK CyIIECTBYIOT KPUTEPHUH, ITO KOTOPHIM 3HAUCHHSI B ATHX TOUKaxX Hawiydmiue. [la-
PETOBCKUMHU MOTYT OBITh TAK)KE€ TOYKH, B KOTOPBIX HU 10 OJHOMY W3 KPUTECPHEB 3HAUYCHUS HE
SIBIISTIOTCSI HAMJTYYIITUMHE, HO 110 BCEM KPUTEPHUSIM 3HAYCHUS «HE caMble Xy/imuey. [Ipu 6osbimom
KOJIMYECTBE TOUYECK U KPUTEPUEB BU3YaIbHO HAWTH MAPETOBCKOE MHOXKECTBO 3aTPYyTHUTEIBHO.

1,13

f1,f2

f2,f3

10 1 12 13 14 15
F2

Pucynok 4.5

Haitnem nmapeToBckoe MHOXECTBO allTOPUTMUYECKH, UCIIOJIb3Ysl ONMKMCAHHBIA B pas3ene
1.2 anroputMm. B cooTBeTCTBUM ¢ UCXOTHBIMU JAHHBIMU COCTABUM TaONHUIly 1, B KOTOPYIO psIOM
CO 3HAYEHUSAMH KPUTEPHUEB MOMECTUM COOTBETCTBYIOIIME HOMEpA albTepHATUB. [anee pacmoo-
JKUM alTbTEPHATUBHI (PAHXKUPYEM) B TIOpsIKE YObIBaHUS (YXYIIICHUS) 3HAYCHU I KpuTepures (Taod-
nura 2) Ha puc. 4.6.
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HoMepa
LOMMHHPYIOWNX

TOUSK- Homepa
¥YnopsagoueHne ankTepHaTMB no anbTepHaTHE AOMMHHDYEMEX

fi ont max WCXO,D,H ble AaHHble yBbiBaHWUIO 3HAYEHWIA KpUTEPUEB (Napetoackmx) TOYEK-3NbTRPHATHE

rabnl, Homepa HOMEpa HOMEpa HOMEpa HOMEpa HOMEpa
TOPAGK  aneTepHa aneTepHa aneTepHa ansTepHa anbTepHa anbTepHa
Homep  TuB f1 THE f2 THE f3 Tabn2  Tme fl e f2 e f3
10 15 1 14
12 14 5| 13
10 14 ol 13
13 2l 12
13 6 12

-
-
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-

13
12
10
12

=

RN R R SRR
© N o bW
=
5
© N o bW
-

N}
© N o bW
RN R R AR SR

1 1 13 11| 14 11 14 11
12 12 14 12| 11 12| 12 12

SRR BTN =R CRE- N SR
—
w

-
w
S~ N e MW s
- -
=} 5}
=
S W W o
-
=}

=
-
=}
=

Pucynox 4.6

Bynem orbupath mapeToBCKHe TOYKH, 3aUKCHPOBAB OJUH M3 KpUTEpHEB, Hanpumep, fl
(MOXHO OBLIO 3a(UKCUPOBATH JHOO0H U3 KPUTEPHUEB).

3ameuanue. Eciu 1j1si HECKOJIBKUX TOYCK 3HaYeHUE (pukcrpoBanHoro kpurepus fl ognHa-
KOBO, TO, BO3MOKHO, TOUKHU B TaOJIMIIE HY>KHO II€PECTaBUTh, YTOOBI HE OKa3anach JOMUHUpYeMas
TOYKa BBILIE JOMUHUPYIOILEH.

Ecnu cpaBHuTh Touku Nel u Ne 8 B Ta011.2 0 BCeM KpUTEPUSAM, TO MOKHO YBUJETh, YTO
touka Nel He sIBiIsseTCSl JOMUHUPYEMOH Toukoi Ne§, H03TOMyY IepecTaBiIsTh TH TOUKU HE HAJO.
Bribepem onHy Touky Nel B Tabnwuie 2 ¢ HanbobImMM 3HaYeHueM kpurepus f1, ata Touka Oyaer
napeToBcKoil. Beiennm ee nBetom st Beex kpurepueB. Touky Ne§ rmoka BbIOMpaTh HE HaJ0, TaK
KaK 10 JIFOPUTMY Ha Ka)JIOM Illare TOJIbKO OJIHA TOYKa [10Na/1aeT B IaPETOBCKOE MHOXECTBO.

IIpocmarpuBas TabaMIly 1O OCTAIbHBIM KPUTEPHSIM, UCKIIOYMM JOMUHHUPYEMbIE TOUKOH
Nel anprepnatuBbl Ne3,7 (3HaueHMsI BCEX KpUTEPUEB B 3TUX TOYKax He jaydiue). [lepexonum k
tabauie 3, B KOTOpOH TOMUHUpPYeMble aibTepHAaTUBBI Ne3,7 HCKIIIOUEHBI, a apeTOBCKasi TOUKa
Nel Boienena sxentTsiM 11BeToM. OHa Kak apeToBcKas OyJeT OCTaBaThCsl BO BCEX MOCIEAYIOLINX
Ta0IUIAX.

Bribepem creayronnyio Touky Ne8 mo kpurepuio fl (puc. 4.7). Beigenum ee nBeToM Kak
HOBYIO IapPETOBCKYIO TOUKY. MICKIIFOUMM TOMUHUPYEMYIO 3TOM TOUKOU anbTepHaTuBy Ne 12. Anb-
tepHatuBa Nel() He sIBJISIETCS] JOMHUHUPYEMOI, Tak Kak 1o kputepuio f3 oHa syudrire, uem Ne§.

HOMEpa
HOMEpa LOMMHMPYHOWAX
LOMMHHPYHOWAX HoMepa TOUEK- HOMEpa
TOUEK-3/IbTEPHATHE  JOMUHMPYEMbIX p it p
(MapeToBckmx) ToueK (MapeTosckmx) ToueK

Homepa Homepa Homepa Homepa HoMepa Homepa
ansTepHa ansTepHa anbTepHa anbTepHa ansTepHa ansTepHa

Tabn3  Tve f1 THE f2 T™B 3 Tabnd  Tve f1 THE f2 THE 3

15 11 14 15 11 14
14 5 13 14 5 13
14 10| 13 14 o 13
13 2 12 13 2 12
12 6 12
12 8 12
12 1 12
11 11

=
o
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=
-

O W N e ;B W e
-
w
S0t oo e e oW
-
=
-

=

L N Y R T R N
-
=}
Bow e o oo
-
=
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- -
=} w
=
ISR R = ]
-
N

=

-
=
B ow e

10 10 12 12 1,36 2

Pucynok 4.7

[lepexonum k Tabnuue 4, uckirovas anprepHatuBy Ne 12 u3 paccmorpenus. Halinennsie
paHee NapeTOBCKUE TOUKH BBIICIISAEM KEIThIM LIBETOM.

Iporece mpomomkaem (puc. 4.8) mo anropuTMy, rMoka B TaOIHIlE HE OCTAHYTCSA TOJBKO
napetoBckue Touku Ne 1,4,6,8,9,11 (maperoBckoe MHOkeECTBO). Kaxknast U3 3TUX TOUEK «HEYIy4-
maemMas» 1o BCeM KPUTEPHSIM OJTHOBPEMEHHO, T.€. JUIsl Hee He CYIIIECTBYET Ha 3TOM MHOXKECTBE
TaKUX TOYEK, KOTOPHIE MO0 BCEM KPUTEPUSIM HE XYXKE, a XOTsI Obl OJHOMY KPUTEPHIO JIyUIlle, YeM
9Ta TOYKA.
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Homepa
Homepa Homepa AOMUHMpYIOWNX  HOMepa
Ao YR p TouBK LOMUHUPYEMBIX
TOYeK (MapeTosckMx) Touer (MapeToBckmx) TOYEK
Homepa Homepa Homepa Homepa Homepa Homepa
aneTepHa ansTepHa anoTepHa anoTepHa anbTepHa ansTepHa
Tabn5 Twe fl THB f2 T™B 3 Tabn6  Tue f1 THB f2 THB 3
15 11 14 15 11 14
14 5| 13 14 5| 13
14 10} 13 14 10 13
13 5 12 6 12
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1,8,6,4 HET 1,8,6,4,11 5,10

Homepa
LOMUHHPYIOWAX
[NapeToBCKOE MHOMKECTBO, YNOPAAOYEHHOE N0 JHIUEHMAM KpMTEp Todek (Mapertoackix) TapeToBCKOE MHOMKECTEO, YIOPALOUYEHHOE N0 HOMEPaM TOYEK
HoMEpa HoMepa HoMepa Homepa HOMepa HOMEpa
anbTepHa anbTepHa anbTepHa anbTepHa anbTepHa anbTepHa
Tabn7  TMB 1 ™E 2 THB 3 Tabng  TMe f1 THE f2 ™B 3
15 9 15 114 14 15
13
14
15
11

)
-
-

1]
2
6] 14 1) 14
4

W ooo b
-
=
G-
-
2

-

oo W e
-
w
=
w
oW b oo
=
=}
L T R SRR
B owom oo

1
9]

1,864,119

Pucynoxk 4.8
KonmuecBo napeToBCKHX albTepPHATUB YMEHBIIUM, BBOAS JOTOJIHUTEIBHOE OTPaHUYCHHE

Ha 3HaueHus kpurepues f1,f2,f3>11.
orpaHuuedmna f1,f2,f3=11

Tabn 9 f1 f2 f3
1 6l 14 6l 12 6l 12
2 11 13 1| 14 11| 14
Pucynok 4.9

[Tocne BBeeHUSI OTpaHUYCHHI OCTAJIOCh JIBE albTepHATUBBI Ne6,11. 3ameTnm, 4TO M3Ha-
YaJIbHO 10 rpadukaM ambTepHaTHBa Ne6 HE paccMaTpuBaIach Kak JOMHHUPYIOMIAS, TaK KaK HU
M0 OJIHOMY M3 KPUTEPHEB B ATOM allbTEPHATHUBE HE OBLIIO MaKCUMyMa. Eciiu BBECTH JOTMIOIHUTEb-
Hoe orpanuuenue f1,f2,f3>12, To ocranercs oxna anprepHaruBa Nel 1.

BoiBoa. C momoltipio alropuTMa HaiJIeHO MapeTOBCKOE MHOKECTBO ajlbTePHATUB C HO-
mepamu 1,4,6,8,9,11 . B aTux cirydasx ciemayeT orieHUBaTh paboTy NMPeANPHUATHS Kak OoJiee mpej-
MOYTUTENBHYIO.

C yd4eroMm JIOTIOJHUTEILHO BBEJACHHBIX OTPAaHUYCHUN Ha KPUTEPHH HAWEHO, YTO CaMOM
MPEMOYTUTENbHON sBiseTcs ciydaid Nell paGoThl mpeanpusTus.

3apanme 3. 3a0aua npunamus pewenuii Ha 0CHO8e MemoOa AHANU3a Uepapxuil

(311IP 6 ycnosusx onpedeneHHocmu, MHO2OKPUMEPUATILHOCMU)

IMocTranoBka 3axaum. [Tycts umeercs n (n>4) ansTrepHatuB U m GakTopoB (m=6), xapax-
TEPU3YIOIINX KOKIYIO aJbTepHATHBY. TpeOyeTcs OnpeneuTh ONTHMAITb-
HYIO aJbTEPHATUBY, UCTIONB3Ys «MeTton aHanu3a uepapxuii». Camocros- BapuanT 20
TEJIEHO B COOTBETCTBHH C BAPHAHTOM C(OPMUPOBATH UCXOMHYIO TaOIHITY
UEepapXUUECKON CTPYKTYpBI, BEIOpPAB albTePHATHBBI, KPUTEPUH, ITPOBE-
CTH YHCJIOBYIO OIICHKY Ka)KIOH aJIbTEPHATHUBBI IO KAKIOMY KPUTEPHIO.

PemonTHOE 060DY-
JIOBaHHE

BrinmosineHue 3aganus
B cooTBercTBUU ¢ BapuaHTOM TpeOyeTcsl OCyIIecTBUTh 00OCHOBAHHBII BHIOOP HOBOTO pe-
MOHTHOT'0 000pyI0BaHUs, UCTIOB3Ysl MeTo aHanu3a uepapxuii. [lycts numeercs 4 anbTepHaTUBBI
U 6 GpakTOpoB (KPpUTEPHUEB), IO KOTOPHIM OYAYT CpaBHUBATHCS aibTepHATUBBI. COCTaBUM UCXOJ-
Hyto Tabnuny (puc. 4.10), mpoBos YMCIOBYIO OLIEHKY KaXKAOH albTepHATUBBI MO BHIOPAHHBIM
kputepusam: «bpenay, «Ctoumoctey, «["apanTuiinbie 00s3aTenbeTBa, «CI0KHOCTh YCTAHOBKU U
HaJaaKuy, «Hanmmune cienuanncToB» U T.1. UMCIOBbIE OLIEHKH MPOCTABIICHBI B BUE OAJUIOB JUIS
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BCEX KPUTEPHUEB, KPOME CTOMMOCTH: YeM JIydllle 3HaUeHHe KpUTepusi, TeM BbIme 6ami. s cTo-
UMOCTH Ha000pOT: YEM MEHbILIE CTOUMOCTb, TEM JIy4IlE.

1) UcxogHan Tabnuua (Bonbliana oueHKa COOTBETCTBYET AYULLEMY BapUaHTy)

C/IOMHOCTD
rapaHTMHHbIE | YCTAHOBKM M Hanuuue
PemonTHOE Bpenp, ctoumocTe |(oBAsatenbctea Hanaaxku cneymanucros | dyHkymonan
obopygoeanue | (ouenka) (mnH. pyB) (ouenka) (ouenka) (ouenka) (ouenka)
AnbTepHatuea 1 5 3 5 4 4 4
AnbrepHaTtuea 2 4 2 3 3 2 5
AnbTepHaTuea 3 3 2 4 5 4 3
AnbTepHatvea 4 5 2,5 L 2 3 4
Pucynox 4.10

CocraBuM MaTpHIly MapHBIX cpaBHEHUU GakTopoB (puc. 4.11) nam MaTpuily paHroB, BbI-
MOJIHSAS CIEAYIOLINE YCIOBHS, ONUPAsICh HA TEOPETUUECKUE MOJI0KEHMSI, U3JI0KEHHbBIE B pa3fielie

2) Marpmua padros (napHbix cpaeHeHwnid dantopos).Ouenka secomocTu dakTopos.
CAOMHOCTD
Hanuuue YCTAHOBKM M | rapaHTMiiHbie

dyHrUMOHAN | CTOMMOCTE Bpeng CNELIMaNMCTOR Hanaarkum obnazatencctea | CPTEOM | Bec dawtopa
dyHKLMOHAN 1,00 2,00 5,00 6,00 6,00 8,00 3,77194555| 0,43796003
CTOMMOCTb 0,50 1,00 3,00 3,00 5,00 5,00 2,19714518| 0,2551102
BpeHg, 0,20 0,33 1,00 2,00 3,00 5,00 1,12246205| 0,1303289
Hanuuue
CNELMaNMUCTOR 0,17 0,33 0,50 1,00 2,00 3,00 0,74183638| 0,08613451
YCTaHOBKM M
Hanaaxkm 0,17 0,20 0,33 0,50 1,00 2,00/ 0,47238154| 0,05484815
rapaHTMiiHbie
obazatensciea 0,13 0,20 0,20 0,33 0,50 1,00/ 0,30676311| 0,03561822
cymma padroe | 2,158333333| 4,066666667| 10,03333333 12,83333333 17,5 24| 8,61253379 1

Pucynok 4.11

Paccuntaem OTHOIIIEHHE COTTIACOBAHHOCTH MATPHIIbI MAPHBIX CPABHEHUH (hakTOpOB.
PesynbraTel pacueToB OC B COOTBETCTBHY C aJITOPUTMOM, OTIMCAHHBIM B pazzene 1.2 npu-
BezieHbl Ha puc. 4.12. ITomydeno OC=0,0339<0,1, 4to cBUAETENBCTBYET 00 OTCYTCTBHH IPOTH-
BOPEUHiA IPU PaCCTAHOBKE PAHTOB.

CayyaiHbIi
Kon-so vHAeke (aaHo
dakTopos m 6 e 1abn) 1,24 nc= 6,210417859 UC= 0,04208357 OcC= 0,033938364
Konuuecrao
baKTopos 2 3 4 3 L] 7 8 9 10
Coyaalial 5 g geg 09 142 124 132 141 145 149
exe (CH)
MNC - cymma npouzsegeHmi secos kpuTepmes (dakTopos) Ha cymmy paHroe e cronbuax Tabanuel paxros
Mnc—m HC
He="X" gc=X
m—1 cH

Tak Kak OC < 0,1, TO OUEHKH HE WAMEIOT 3HAYHTENBHBIX MPOTUBOPEUMIA U MOTYT BbITe MPUHATLI AR
AANbHENIIMX PACYETOB.

Pucynoxk 4.12

Jlanee 3amOTHUM MaTpPHIIBI MAPHBIX CPABHEHUH albTEPHATHB MO KaXKIOMY U3 (PaKTOpOB-
kputepueB (6 tabdmm) (puc.4.13 - 4.14). Ilo aHaIOrHK C pacueTOM BECOB PACCUUTAEM OIICHKH
anprepHaTHB. OTHOIIEHHE COTJIACOBAHHOCTH HE PACCUYMTAHO JUISI TIOCIEAYIONINX Ta0JIUIl, HO XKe-
JIaTEeJIbHO €T0 PAaCCUUTHIBATD.
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4) CpasHenue obopynosarna no daxtopy DyHHUMOHAN

Ouerka
Anbrepw. 2 AnbrepH. 1 AnbrepH. 4 Anbteps. 3 CPTEOM anbTepHaTWEDI
AnbTepH. 2 1,00 3,00 3,00 6,000 2,710806011 0,524041608
AnbtepH. 1 0,33 1,00 2,00 4,000 1,277886208 0,247035583
AnbtepH. 4 0,33 0,50 1,00 3,00 0,840896415 0,162558556
AnbTepH. 3 0,17 0,25 0,33 1,00] 0,343284524 0,066364252
cymma 1,83 4,75 6,33 14,00 5,172883159 1
5) Cpasxenue obopynosanma no daktopy CtoMmocTs
OugeHka
AnbTepH. 2 AnbrepH. 3 AnbrepH. 4 AnbTepH. 1 CPTEOM anbTepHaTUEBI
AnbTepH. 2 1,00 1,00 7,00 9,00 2,817313247 0,479981611
AnbTepH. 3 1,00 1,00 3,00 7,000  2,140695143 0,364707157
AnbrepH. 4 0,14 0,33 1,00 4,00) 0,660632864 0,112551072
AnbtepH. 1 0,11 0,14 0,25 1,00] 0,250986212 0,04276016
cymma 2,25 2,48 11,25 21,00 5,869627466 1
6) CpasHeHue obopymoeanuA no daktopy bpexg,
OueHka
AnbTtepH. 1 AnbtepH. 4 AnbTepH. 2 AnbTepH. 3 CPTEOM anbTepHaTUEDI
AnbrepH. 1 1,00 1,00 4,00 8,00 2,37841423 0,454579411
AnbtepH. 4 1,00 1,00 3,00 4,000 1,861209718 0,355727613
AnbTepH. 2 0,25 0,33 1,00 2,000 0,638943104 0,122119342
AnbTepH. 3 0,13 0,25 0,50 1,00 0,353553391 0,067573634
cymma 2,38 2,58 8,50 15,00 5,232120443 1
Pucynoxk 4.13
7) CpasHenwe obopyaosaHua no dakTopy HanMuue cneuuanncTos
OueHka
AnbrepH. 1 AnbTepH. 3 AnbrepH. 4 AnbTepH. 2 CPTEOM anbTEepHaTHBbI
AnbTepH. 1 1,00 1,00 7,00 8,00 2,7355648 0,455336941
AnbTepH. 3 1,00 1,00 5,00 7,00  2,432299279 0,404858153
AnbTepH. 4 0,14 0,20 1,00 4,00 0,581430737 0,096779609
AnbTepH. 2 0,13 0,14 0,25 1,00 0,258486577 0,043025297
cymma 2,38 2,58 8,50 15,00 6,007781393 1
8) Cpasxenue obopynosanua no dakTopy CNOKHOCTL YCTAHOBKU M HANaaKU
Ouenra
AnbrepH. 3 AnbrepH. 1 AnerepH. 2 AnbtepH. 4 CPTEOM anbTEpHATHEL]
AnbTepH. 3 1,00 4,00 6,00 7,00 3,600205744 0,597938316
AnbrepH. 1 0,25 1,00 3,00 6,00 1,456475315 0,241897952
AnbTepH. 2 0,17 0,33 1,00 4,00) 0,686589048 0,114031788
AnbTepH. 4 0,14 0,17 0,25 1,00 0,277761903 0,046131943
cymMma 2,38 2,58 8,50 15,00 6,02103201 1
9) Cpasxenmve obopygosanma no daktopy NapadTriiHolie obazatenocTea
OueHka
AnbrepH. 1 AnbrepH. 3 AnbrepH. 4 AnbTepH. 2 CPTEOM anbTEPHATHEDI
AnbTepH. 1 1,00 4,00 4,00 7,00  3,253153123 0,568839183
AnbTepH. 3 0,25 1,00 4,00 5,00 1,495348781 0,261473391
AnbTepH. 4 0,25 0,25 1,00 3,00 0,658037006 0,1150629
AnbTepH. 2 0,14 0,20 0,33 1,00 0,312393994 0,054624525
cymma 2,38 2,58 8,50 15,00] 5,718932905 1
Pucynok 4.14

Jlis HaXoXKJIeHUsl HaujTy4lleld aJbTepHAaTUBbI BEIYUCIUM TJI00aIbHbIE PUOPUTETHI (peii-
TUHTH) KaK CyMMY MPOU3BEIICHUI BECOB (PAKTOPOB HAa OICHKH aJIbTEPHATHB. B UTOrEe mMOIy4nMm,
YTO JydIlel okazanach aabTepHaTuBa Ne 2 (puc. 4.15).
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10] onpegsnemne KTOOEbX [TROBALHEX) PERTHIIDE SALTECHATHE

OusHik 3EToMOBIAR DUEHEE, YMEOHERHEIS 3 B2C3
SIKTOPL Bec dakTops |AncTepw. 1 |AnbTepw. 2 AnbTEpH. 3 ANbTEpH. 4 AnbTepk. 1 AnbTeps. 2 |AnbTeps. 3 |AnnTepw. 4

iy HHIHEN 0,43 7050028 0,247 0,524 0,056 0,153 0,108191711( 0,22050828| O,025064858| O,07118415
CTOHMOCTD 0,255110195 0,043 0,480 0,365 0,113 0, 01080E553 0,1224452 | 0,05304051| O,0267125926]
bpeng 0,130325899 0,455 0,122 0,068 10,356 0,055244534 | 0,01551558| 0,0D5BDEE] 0,0463515E85|
HIAN4KE
CREUHIANCTOE 0, 0B613451) 0,455 0,043 0,405 10,087 0,039220224] 0,003705265] 0,034E7226] 0,00E336064
CROHHOITD
YCTEHOEKM ¥
HANSIHM 0,054545148 0,242 0,114 0,588 0,046 0,013267655( O,0D625443| 0,03278581| O,002530252
rApaHTHiNNE
oORIETENLITES 0,035615218 0,568 0,055 0,261 0,115 0020261038 0,00184563| O,00831322| 0,00408E335|
riofianpHbH
FeitTieur
obopygoEaHRR - - - - - 0,251004015( 0,3757791E| O0,207E53458] 0,161233315 1 cymmaa pE'FTH—'DB

Tiy-usmi

rrofanbHoH
peitTinr
Pucynok 4.15

BoiBoa. CocraBnena ucxogHasi TabIHIIa HEPAPXUIECKON CTPYKTYPHI sl IPUHSITHS pellie-
HUS Ha OCHOBE METO/Ia aHanu3a uepapxuii. CocTaBIeHbl MaTPUIIbI TAPHBIX CPABHEHUH JJIs OTIpe-
JIEJICHUS BECOB KPUTEPHEB U OLICHOK aJbTePHATUB, IO KOTOPHIM HANCHBI IIO0AIbHBIE PEUTHHTH
aJbTEPHATUB. YCTAHOBJIEHO, YTO IIPU 3aJJaHHOW UEPAPXHUUECKON CTPYKTYPE JTyUIlIEH SBIIACTCS Alb-
TepHatuBa Ne 2.

3ananue 4. 3a0aua npunamus pewieHull 8 YCio8UAX HeonpeoeleHHOCMU,

ITocTanoBKa 3aga4n.

Nmeetcs n tunoB npoekToB a’poapoma: X1, X2, X3, ..... ,XN. DddexkTuBHOCTH BBIOOpA
MPOEKTa U JalbHEHIIel ero SKCITyaTallii 3aBUCUT OT Psijia HEONpeaeIeHHbIX (hakTopoB (Kypca
BaJIIOT, LIEH Ha MaTepUasbl, TPAHCIOPTHBIX PAaCXO0B, IOTOJIHBIX YCIOBUMH, CIIpOca Ha MEPEBO3KH,
UHPPACTPYKTYpPHI peruoHa u T.1.). [Ipeamnonoxum, 4To MOXKHO BBIICIUTH M BApUAHTOB COYETA-
HUH naHHbBIX (pakTopoB. OHM BBICTYNAIOT B KayecTBe cocTosgHuM cpeanl Y1, Y2, Y3, ..., Ym, koTo-
pbI€ 3apaHee HEU3BECTHBI.

enesas ¢pyuxuus f(X,y), onpenenstomnias 5KOHOMUYIECKYIO d3PPEKTHBHOCTD, 3aBUCHT KaK
OT THIa IPOEKTa, TaK U OT COCTOSIHUS CPEbl U 3aJ[aHa B BUJI€ MaTPHIIbI BHIUTPHILICH:

fOXiY)=dal, i=1nj=1,m,
T/i€ @) - BBIATPBILI B Cllydae NPUHATHS i-Oif albTEPHATHBBI, ECITH CPe/a OKAKETCs B j-OM
COCTOSTHHH.

TpeOyeTcst BBIOpaTh ONTHMANBHYIO albTEPHATHBY (ONTHMAIBHBINA MPOEKT Xi*), UCTIOIb-
3ys kpurepuu Jlamnaca, Banbna u I'ypsuna.

BapuanT 20

Y1 Y2 Y3 Y4 Y5 Y 6 Y7
X1 95 95 31 53 37 97 72
X2 80 89 42 31 109 25 35
X3 71 77 27 18 96 17 28
X4 95 40 85 97 4 34 64
X5 14 5 93 83 27 31 3
X6 66 70 26 11 95 17 28
X7 80 82 33 27 101 22 33
X8 23 13 103 85 30 38 4
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KosnuuectBo cocrosiumii cpeipl M=7, KOJIMUECTBO aJIbTEPHATHUB N=8.

BoinoJsiHeHue 3a1aHust
Haiinem onTuManbHYyIO allbTepHATUBY 110 Kputeputo Jlamtaca (puc. 4.16), B KoTopoM TpH-
HUMAETCSI THIOTE3a O «PABHOBO3MOXXHOCTHY» COCTOSIHHM CPEIbl M ONTHMAJbHAs albTepHATHBA

[ BeIOMpaeTCs U3 yCI0BUS
1 )
ik m J
L(i*) = mgx;ijl a;.
B pesynbrare pacueroB B EXcel mo aToMy KpuTeprio onTMMalbHOM OKa3anach ajlbTepHa-

THBa 1.
Tabnuua 1 Kpurepni Nannaca(makc(cp BuIMrpsim})

Tadnuua OCTOAHMA Cpedbl Ne
T yi | v2 | v3a | va | ¥v5 | v6 | v7 |Cywma|cpennee|3™TE
Kputepuia pHATK

Nannaca |ansTepHaTHEL Bl

1 1 95 95 k)l 53 37 97 72 480 | 68.5714 1

2 2 20 39 42 <yl 109 25 35 411 | 58.7143 2

3 3 71 77 27 18 95 17 28 334 | 47.7143 3

4 4 95 40 85 a7 4 34 G4 419 | 59.8571 4

5 5 14 5 93 83 27 k) 3 256 | 36.5714 5

i i 66 70 26 11 95 17 28 313 | 447143 i

7 7 80 g2 33 27 101 22 33 378 54 7

g g 23 13 103 85 30 38 4 206 | 42.2857 8
ONTHM aANbTEepHaTHBa | 68.5714 1

Pucynok 4.16

Haﬁz[eM ONTUMAJIBHYIO AJIbTCPHATUBY IO KPUTCPHUIO <<I<pa171Hero neccumMmuzMa» Banbga

(puc. 4.17), B KOTOPOM NPUHUMAETCS FMIOTE3a: «HAJ0 PACCUUTHIBATh HA CaMbli XyJIINI BO3-

MO’KHBIH BAPUAHT COCTOSIHMS CPEIbl» M ONTHMabHas albTepPHATHBA I BHIOMPAETCS W3 yCIOBHS
W(i*) = maxminda,.

i j

B pesysbrare pacueroB B EXcel o aToMy KpuTepHio ONTHUMAIBHOM OKa3anach ajibTepHa-
THBa 1.

Tatnuua 2 Kpurepuil Banboa(Makc{MHH BbIHTpbim))

Bhle ¥1 Y2 Y3 Y4 ¥5 Y& ¥7 - ansTepH
HOMEP3 |ansTEpHATUBEI aTMEEI

1 1 a5 95 31 53 37 a7 72 3 1
2 2 a0 88 42 31 108 25 35 25 2
3 3 71 77 27 18 a6 17 28 17 3
4 4 a5 40 85 a7 4 34 Ad 4 4
5 5 14 5 93 83 27 31 3 3 5
i i i3] 70 26 11 a5 17 28 11 i
7 7 a0 82 33 27 101 22 33 22 7
8 3 23 13 103 85 30 38 4 4 3

ONTHM ANbLTEPHATHEA 3 1

Pucynoxk 4.17

Haiinem ontuManbHyro anbTepHaTUBY 10 Kputeputo ['ypsuna (puc. 4.18), B koTopom yuu-
ThIBA€TCS MM0KA3aTeNb IECCUMU3MA O, U NMPUHUMAETCS TMIIOTE3a: «HAUXYIIUH ISl IPUHUMARO-
IETO PEIICHUs BApHAHT PEAIU3yeTCs C BEPOSTHOCTHIO 0, @ HAWIYYIINNA — C BEPOSITHOCTHIO 1—a »
¥ ONITUMANbHAs aJbTepHaTUBa L* BHIOUpAETCS U3 YCIOBHUS

H(i*) = max (a minal + (1 — a) max a’i>.
t J J
ITo saTtomy kputepuro nipu a<0,6 ONTUMAIBHON OKa3ajlach AJIbTEPHATUBA 2.

IIpu o=1 xpurepnii ['ypBuna npespamaercst B Kpurepuii Banbia ¢ onTumManbHON albTep-
HaTUBOM 1.
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Tabnuua 3 Kpurepui MNYpenua(Makc(B3BeW CYMMa MHH W MAKC BbIHrpbimed))

Tl n MuHU My Ks:;e ELI'ITTE
Bblg ¥1 Y2 Y3 Y4 Y5 Y@ Y7 - Makcumyl Fypen | prarm
HOMEpP3
ANLTEPHATUERI ua Bbl
1 1 95 95 ) 53 v a7 72 1 97 57.4 1
2 2 30 g9 42 H 109 25 35 25 109 58.6 2
3 3 71 77 27 18 a6 17 28 17 96 486 3
4 4 95 40 85 97 4 34 G4 4 g7 41.2 4
5 5 14 5 93 83 27 31 3 3 93 39 5
i i [i 70 26 11 a5 17 28 11 95 44 6 [
7 7 80 82 33 27 101 22 33 22 101 53.6 7
] ] 23 13 103 85 30 38 4 4 103 43.6 8
Anefa ONTHM ansTepHaTHBEa 8.6 2
06
Pucynoxk 4.18

BriBoa. BeinosiHeHO cpaBHEHUE aJIbTEPHATHUB B YCIOBHUSX HEOIPEIACICHHOTO COCTOSIHUS
Cpeibl IPY U3BECTHOM MaTpHIle BHIMTPHINICH 1o kputepusim Jlamnaca, Bansna, I'ypBuna. [1o nep-
BBIM JIBYyM KPUTEPUSIM ONITUMAJILHON OKa3anach | albTepHaTHUBA, CIEA0BATEIBHO, ONTUMAIbHBIM
ABIISIETCS. IPOEKT a’dpoApoMa, COOTBETCTBYIOLIUI ATON anbTepHaTuBe. [lo kpurtepuio I'ypBuia
NPy YMEHBIICHUH MoKa3aTeis neccumuszma o<0,6 OnTUMaJbHON CTAaHOBHUTCS albTepHATHUBA 2
(mpu Gombiem pucke). CreoBaTeIbHO, TPUHUMAIOIIEMY PEIICHHUE O MPOSKTE adpojpoMa ciie-
IyeT BBIOUpaTh MEXKIY STUMH JIBYMS alIbTe€pHATHUBAMH.

3agaunue 5. 3a0aua npunamus pewieHull 8 yC108UiAX pUcKa

ITocTanoBKa 3aga4n.

HNwmeercs n TumoB mpoekToB aspoapoma: X1, X2, X3, ..... ,XN. DddexTuBHOCTH BBIOOpA
MPOEKTa M NaJTbHEHINEH ero JKCILTyaTalliu 3aBHCUT OT cocTostHui cpeasl Y1, Y2, Y3, ...,Ym,
KOTOpPBIE BO3MOKHBI C 33/IaHHBIMHU BepOsSITHOCTIMU pl, p2, p3, ...,pm.

LeneBas GpyHKIus 3a1aHa B BUAC MATPUILIBI BEIMTPBIIICH A= (a{ ), i=1,n,j=1,m,
rae a]i - BBIMTPBIII B CiIy4yae MPUHATHUSA 1-0i albTepHATHUBBI, €CIIH CPEa OKAKETCS B j-OM
COCTOSIHHHU C BEPOSITHOCTBIO Pj.

TpebyeTtcs BLIOPATh ONTHMAIBHYIO albTepHATUBY (ONTHMAIBHBIN HpoekT Xi'), MCHOMIb3ys
KPUTEPUN MAaKCUMAJIbHOT'O 0’KUJAEMOT0 BHIMTPHIIIA 1 MUHUMAJIBHOTO PUCKA.

Bapuanr 20
pj 10.15]0.01]0.25]0.2]0.25|0.12 | 0.02
YI | Y2 | Y3 |Y4]| Y5 | Y6 | Y7
X1| 95 | 95 | 31 |53 37 | 97 | 72
X2| 8 | 8 | 42 |31 109 | 25 | 35
X371 | 77 | 27 | 18| 96 | 17 | 28
X4 95 | 40 | 8 |97 | 4 34 | 64
X5| 14 5 93 | 83| 27 | 31 3
X6| 66 | 70 | 26 |11 | 95 | 17 | 28
X7 80 | 82 | 33 |27 | 101 | 22 | 33
X8| 23 | 13 | 103 |8 | 30 | 38 4

Brinmosinenue 3aganus

bynem uckatp pelieHue, UCIOIb3ysl KPUTEPUU MAKCUMAJIBHOTO OKHUIAEMOTO BBIMTPHILIA,
MHUHUMAJIBHOTO PHUCKA, MAPETOBCKOE MHOYKECTBO IO 3TUM JBYM KPHUTEPHUSIM.

UncnoBoii OIIEHKOM 0KHIaeMOT0 BBIMTPHIIIA Oy/IeM CUYUTaTh MaTEMaTHIECKOE 0KUIaHUE

39



M (&i) cnyuaitHOro BHIMIpHIIIA T KAXKIOH anbTepHaTHBEL. ONTHMANbHAS aTbTepPHATHBA L BHI-
Oupaercs U3 yCIOBUS

M(i*) = max(M (i)
l
rac
N vm J
M(&i) = X% pja;.

UucnoBoii OIIEHKOM prcKa OyeM CUMTAaTh CPeIHEKBAAPATHUYECKOE OTKIIOHEHHE O'(f l') =
w/D(f i) (kopeHb M3 AMCIEPCHH) CIYYAMHOIO BBIMIPHIMIA JUIS KaKIOW albTepHATHBBL Uem
MCHbBIIC pa36poc 3H3‘ICHHI>1 BLII/II‘pLIH_Ia OTHOCHUTCIBHO €0 MarcMaTH4dcCKOIro O)KI/II[aHI/ISI, TCM
MeHblle puck. ONTHManbHas adbTepHAaTHBA L BHIOUpAETCS U3 YCIOBHUS

o(i*) = miin(o(fi)) = miinJM (§i%) — M2 (&),

rae
. 2
M) = 3t py - (@) -

ITpoBenem pacuetsl B EXCel u Haiiiem onTumanbHble albTePHATUBBI 10 KPUTEPSIM MaKCH-
MaJbHOTO 0KMJIa€MOT'0 BBIUTPHIIIIA 1 MUHUMAJILHOTO pucka (puc. 4.19).

113 - fr | =BNP(112;14:111;2;10b)

A B C D E F G H I J K L M N (0]
1 pl p2 p3 p4 pS pb p7
2 0,15 o0,01| 025 02| 025 0,12 0,02 1
3 X\yY |y1 y2 y3 yé4 v5 y6 y7 MIE] | N anbT. |M[EA2] (MA2[E] |oE N anbT. |(—cf)
4 x1 [ 95|95 | 31| 53| 37| 97| 72 |s588 1 3821,1| 3122,6] 26,43 1 -26,43
5 x2 | 80| 89 | a2 | 31 | 109 25 | 35 |6054] 2 | 4a7422] 36651|32,82] 2 32,82
6 xa | 71| 77| 27| 18| 96 | 17 | 28 |4837] 3 3416,9| 23397 32,82 3 32,82
7 xa | 95 | 40 | 85 | 97 | 4 | 34 | 64 |[6166] a4 5282,4| 3802|3848 4 | -3848
8 x5 | 14| 5 | 93] 8 | 27 | 31 3 |[s253] s 3867,5| 2759,4| 33,29| 5 -33,29
9 x6 | 66 | 70| 26 | 11 [ 95 | 17 | 28 | 4565 & 3202,2| 2083|3344 & 33,44
10 x72 | 80 | 82| 33| 27 | 101 | 22 | 33 [5s502] 7 4075,4| 3027,2| 32,38] 7 32,38
11 x8 | 23 | 13 | 103 | 85 | 30 | 38 | 4 [s5847] 8 | as76,9 3418,7] 3403 s -34,03
12 Max @ 61,66 min 26,43
13 BMp 4 BOp 1

Pucynoxk 4.19

JI71st aBTOMaTHYECKOT0 HaX0XK/ICHHUS allbTepPHATUBBI, COOTBETCTBYOIIEeH Max(M§) ucmosnb-
3oBanack pynkuust BITP (BepTukaibHbII IPOCMOTP U COMOCTABICHHE) C YETHIPHMS ITapaMeTpaMH.
[Tosryunnock, 4TO ONTUMANIBHOM SBJSETCS aJbTEpPHATUBA 4.

AHaNOru4HoO HaliJIeHa aIbTEPHATUBA |, COOTBETCTBYIOIIAsi MUHUMAJIBHBIM PUCKaM.

Jlanee Haiinem mapeToBckoe MHOKeCTBO (puc. 4.20), HCHIONIB3ysS aITOPUTM COPTHPOBKH,
10 3TUM JIBYM KPUTEPUSIM
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[lapeToBckMMU OKa3aauCh albTEepHATUBHI 1,2.4.
IToctpoum TOYeUHBIH TpaduK Mo BceM aabTepHatuBam (puc. 4.21). Jlis Toro, utoObI Bee
KPUTEPUN OBLIN MIO3UTUBHBIMU (KPUTEPHUI PUCKOB OBLIT HETAaTUBHBIM, TaK KaK HAWITYYITUMU CUU-
TaJIlCh MUHUMAJIbHBIE, 3 HE MAKCUMAJIbHBIC 3HAYCHHS ), PACCMOTPUM BCIIOMOTaTEIbHBINA KpUTe-

pHii PUCKOB C MPOTHBOIIOIOKHBIM 3HAKOM (-G¥).

| | | LOMUHUpPYEMble
cOpTHMpOBKa B Tabauue 753,06
N MIE] of N |MET| N of
1 55,88 1| 26,43 4| 61,66 1| 26,42888
2 60,54 2| 32,82 2| 60,54 7| 32,37591
3 48,37 3] 32,82 8| 58,47 2| 32,81872
4 61,66 4| 38,48 1| 55,88 3| 32,82062
5 52,53 5] 33,29 7| 55,02 5| 33,28737
6 45,65 6| 33,44 5| 52,53 6| 33,44081
7 55,02 7| 32,38 3| 48,37 8| 34,03159
8 58,47 8| 34,03 6| 45,65 4| 38,47706
LOMWHUPYEMblE
8
N MIE] ot N | ME| N ot
4 61,66 1| 26,43 4| 61,66 1| 26,42888
2 60,54 2| 32,82 2| 60,54 2| 32,81872
8 58,47 8| 34,03 1| 55,88 4| 38,47706
1 55,88 4| 38,48 napeToBCKWe anbTepHaTMesbl: 1,24
N | ME] | of

1| 55,88| 26,43

2| 60,54 32,82

4| 61,66| 38,48

Pucynoxk 4.20

MHoxecTBO a/bTEPHATUB Ha TOYEYHOM rpad}me

-20
39 40
-24
26
-28

-g(g) -30
-32
-34
-36
-38
-40

50

X6

M(g)
Pucynok 4.
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Buano, 4T0 apeToBCKUE albTEPHATUBBI HAXOAATCS Ha IPAHULE MHOKECTBA BCEX alIbTEP-
HaTUB OJMKE K MPAaBOMY BEPXHEMY YTy MPU MO3UTUBHBIX KPUTEPUSX, UTO COOTBETCTBYET Ie0-
METPUYECKOMY CMBICITY IIAPETOBCKOIO MHOYKECTBA.

BriBoj. BhINOITHEHO CpaBHEHUE AIBTEPHATHB B YCIOBHSIX PUCKA ITPU U3BECTHOW MaTpUIEe
BBIUTPBILIEN U BEPOSATHOCTAM COCTOSIHUM CPEIbI, UCIIOJIb3Ys KPUTEPUU MAKCHUMAJIBHOIO 0XKHUAAC-
MOTO BBIMTPBIIIA, MUHUMAJIBHOTO PUCKA M TAPETOBCKOE MHOXKECTBO. 110 KpuTeputo Makcumab-
HOT'O OKMJAEMOI0 BBIMTPBIIIA ONITUMAJIBHOM OKa3ajlach 4 aJlbTepHAaTHBa, CJIEA0BATENbHO, ONTH-
MaJbHBIM SIBJISIETCS IMPOEKT a3poJIpoMa, COOTBETCTBYIOIIMI TOW anpTepHartuBe. [lo kpureputo
MUHUMAaJIBHOTO PUCKa ONTHUMAJIBHOM OKa3ajach aJbTepHaTHBa l. B mapeToBckoe MHOXECTBO,
KpOME 3THX JBYX aJlbTEPHATHB, MOIajJa AJIbTEPHATHUBA 2, UMEKOLIAs IPOMEKYTOUHbIE 3HAUEHUS
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KPUTEPUEB 110 CPABHEHMIO C asibTepHaTuBaMu 1 u 4. CienoBaTellbHO, IPUHUMAIOLIEMY PELLIEHNE
0 MPOEKTE adpoJIpoMa CIIeyeT BHIOUpaTh MEXK Y anbTepHaTHBaMu 1,2,4. 3aMeTHUM, YTO B MPEbI-
JyIIeM 3aJlaHiH, KOT/1a He ObLTH U3BECTHBI BEPOSTHOCTH COCTOSHHUM CpeJlbl, HAMITyYIIUMHU ObUIH
anbTepHATHUBHI | U 2, MprueM allbTepHaThBa 2 COOTBETCTBOBAJA 00Jiee PUCKOBAaHHOMY BBIOODY.

5 CIIMCOK HH®OPMAIIMOHHBIX PECYPCOB

1. http://elibrary.sgu.ru/uch_lit/1329.pdf
2. https://function-x.ru/simplex_method_example_algorithm.html
3. http://rosculturexpertiza.ru/files/valuation/saati.pdf
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