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MHOIOKPUTEPUANBHAS OLEHKA MPOEKTOB KOCMUYECKOW
AEATENBHOCTH

Anbb6epTt BopoHuH

AHHOmauus; PaccmompeH cucmeMHbili no0Xod K OueHKe npoekmos Kocmuyeckoli OesmenbHocmu. Takol
npoekm sgnsemcs CnoxHol cucmemoll ¢ npomugopeyusbiMu cgolicmeamu. [Toamomy U oueHka, U
onmumu3ayusi (8160p) NPOEKMO8 KOCMUYECKOU O0essmeflbHOCMU OCywecmensemes Ha OCHO8e meopuu
NPUHAMUSI  MHO2OKpUMepUasnbHbIX peweHul. [lpednoxeHa Mmemoduka KaK aHanumuyeckol, mak U
KayecmeeHHOU 8EKMOPHOU OUEHKU NPOEKmMOo8 ¢ NPUMEHEHUEM KOHUENUUU HeMUHelHOU cXemMbl KOMNPOMUCCOS.
MpugedeH pearnbHbIl npUMEp, UITICMPUPYROWUL 803MOXHOCMU NPEONIOKEHHOU MEMOOUKU.

Knroyeenie cnoea: cucmeMHbili aHanus, MHO20KpUMepUasbHasi OUeHKa, HenuHeliHasi cxema KoMnpoMUuccos,
npoghunb npoekma.
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CopepxaHue npobnembl

3apaya oueHku 3thPEKTUBHOCTM KOCMUYECKMX MPOEKTOB SIBMSETCS BaXHOU NpobNEMON, OT YCMELLHOrO peLleHns
KOTOPO# 3aBMCMT [OCTOBEPHOCTb BbIBOZOB O HAy4YHOW 3HAYMMOCTW PEe3ynbTaToB, O COLMAnNbHON W
9KOHOMMYECKOW 3DEKTUBHOCTM MNAHUPYEMBIX W BIMOMHEHHBIX paboT B KocMUdeckon oTpacnu. ogxoap!,
NpUMEHsIEMble ANs peLleHnst 3ToN NPobneMbl B HACTOSLLEE BPEMS, XapaKTePU3YKTCS 3HAYUTENbHON CTENEHbIO
CyOBEKTUBHOCTM 11 BO3MOXHOCTbIO MPOM3BOSIA B pesynbTaTtax OLeHKU. B HacToseM pasgene Mbl OrpaHnyunumest
PacCMOTPEHMEM OLIEHKM Hay4YHbIX KOCMUYECKMX MPOEKTOB, XOTS OCHOBHble pe3ynbTaThbl MCCrefoBaHWs
NPUMEHUMbI 4115 OLeHKU 3chPEKTMBHOCTM NpoekToB BoobLle. Cneunduka oOLEHNBAHUS HAaYUYHbIX KOCMUYECKUX
NPOEKTOB B paMmKax OAHOW NMpeaMETHOM 0BracTi nokasaHa HUXKe, MPWU PacCMOTPEHUW Npumepa NpUMEHeHUs
n3naraemoi MeToauKu.

CoBpeMeHHas Hayka uccrnefyeT CnoXHble 0ObeKTbl W NPOLECChl, MPUMEHSSI CUCTEMHbIN NoaxoAd. B pamkax
3TOr0 MOAXOL4A CUCTEMHbIA aHanmW3 KOCMUYECKOro HayyHOro MpoekTa MOHMMAETCs Kak M3ydeHue, OLeHka W
Knaccucukaums  ceegeHun 006 MCCriedyemMonW  CrIOKHOM — CMCTeMe, €€ KOMMOHEHTax W YCRoBUSX
(YHKUMOHMpOBaHUs. OLeHKa MOXeT urpaTb U CamMOCTOSATENbHYI0 Pofb. B Apyrux cryyasx uenb CUCTEMHOrO
aHanu3a — NOLroTOBKA MPEArnochbIoK AN Co3haHus Unu Bbibopa CUCTEMbI C HYXHbIMU HaMm CBOWCTBaMu
(cucTemHbI  cuHTes). Bepyuwieit omepauuennt npu 3TOM SIBNSETCA MNPUHSATUE PELUEHWA, T.e. HEKOTOPLIN
(bopManu3oBaHHbIN MM HehOpMann3oBaHHbIA BbIOOP, OCYLLECTBNSIEMbIA YENIOBEKOM UMW  TEXHUYECKNM
YCTPOMCTBOM Ha OCHOBE [aHHbIX CUCTEMHOTO aHanu3a W CcBefeHWn O TpebyeMbiX KayeCTBEHHbIX
XapakTepucTMkax cosgaBaemMon UK BbiGupaeMon cucTembl (onTMM3aums). Tak kKak CriokHas cuctema, Kak
NpaBumo, XapakTepuayeTcs NpPOTMBOPEYMBLIMM CBOMCTBAMW, TO M OLEHKA, M OnTUMKU3aums (BbIGOP) Takwx
CMOXHbIX CUCTEM, KaK KOCMUYECKME Hay4Hble MPOEKTbI BbIMOMHAETCS Kak MHOTOKpUTepUanbHas (BektopHas) [1].
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3KCI'IepTHbIe OLIeHKKU

AnexBaTHbIMM MeTOAaMM WUCCNENOBaHUS CMOXHBIX TEXHUYECKUX M dpraTYeckux CUCTeM SIBMSIOTCS METOAbI
9KCMEPTHbIX OLeHOK. Pa3paboTka HauMHaeTcs ¢ hOPMMPOBAHUS TPYNMbl OpraHU3aTOpPOB SKCMEPTU3bI, B YbM
00513aHHOCTI BXOAMT:

— nopbop cneumanucToB-aKCNepToB;

—  COCTaBMEHe cneypanbHbIX ONPOCHBIX UCTOB (aHKET);

— NpOoBeAeHWe onpoca;

— aHanu3 1 0bpaboTka MHGOPMALWK, NONYYEHHO OT SKCMEPTOB;

—  onpefeneHne pasMepHOCTH 1 KaYECTBEHHOTO COCTaBa BEKTOPA YaCTHBIX KPUTEPUEB;
—  pacyeT aHanUTMYECKNX OLEHOK KOCMUYECKMX NPOEKTOB.

B kayecTBe 9KCMEPTOB MPUBEKAIOTCS BbICOKOKBANMMULMPOBAHHbIE ChEUManncTbl B aHHoW obnactu. Wx
konmyecTBO 00bI4HO 0BYCNaBMMBAETCA CHOXHOCTBIO pellaemoit 3agayn. B Halwemn npaktuke B aKcnepTuae
y4yacTBOBano 40 22 3KkcnepToB. Ha 0CHOBaHMM aHanu3a NPOEKTOB OpraHM3aTopbl SKCMEepTM3bl hOpMynupyoT
npeaBapuTEenbHbIA CNUCOK TpeboBaHMi, KOTOpble AOMKHbI ObiTh NPeAbABAEHbI K KOCMUYECKUM NPOEKTaM Mo
KOHKPETHOMY HanpaBneHuio. 10 NpeanoxeHuo pykoBOACTBA YNpaBneHUs KOCMUYECKUX MPOrpamMMm U HayuHbIX
uccnegosanuin HKAY tpeboBaHWs CTPYKTYPUPYIOTCS MO rpynnam KpuTepues:

—  Obwwme kputepum.

—  KpuTepum Hay4HO-TEXHNYECKOTO Pa3BUTHSI.

—  ®UHAHCOBO-3KOHOMMYECKNE KpUTEPHN.

—  CouwanbHble KpuTepUM.

—  Kputepumn obecneyerms 3aaaHuint 060poHbI M Be30nacHOCTY.
—  OKONOTMYecKne KpUTEPUH.

Mocne KOHCymnbTauWin C 3KCMEepTaMu OpraH13aTopbl SKCMEPTU3bl BKIKOYAIOT B KaXaylo rpynny KOHKPETHble
KpuTepuu. MepBoHaYanbHbIi CIMCOK YaCTHbIX KPUTEPUEB 3aBEAOMO M3BLITOYEH W BbipaXaeT CTPEMIEHUE He
yMyCTUTb CYLLLECTBEHHBIX TPeGOBaAHMUIA.

YTobbl BbISIBUTb AENCTBATENBHO 3HAYMMbIE YaCTHbIE KPUTEPUM, IKCMEPTbl OAl0T OpAMHANbHbLIE OLIEHKM
KpuTEPMEB, NpeacTaBnsiole CoO0M LenoYncneHHble paHru, T.e. HOMEpPa KpUTEpUEB B PsAe PaHXMPOBaHWS.
MpeanaraeTcs M3y4nuTb CMUCOK M BbiBpaTb M3 HEro Haubonee BaxHble, NO MHEHMO SKCMEPTA, YaCTHble
KpUTEPWN, MPOPaHXMPOBaB MX B MOPSAKE BAXHOCTW. [N MOMyyeHMs KOMMEKTMBHOTO MHEHWst O Haubonee
BaXHbIX KPUTEPUSIX OpraHM3aTopbl MOACYMTHIBAOT CYMMY PaHrOB SKCMEPTOB, MPOrONOCOBABLUMX 3a KaxAablil
KpUTEPWUA M3 NEepBOHaYanbHOro crnucka. Kputepun, nonyumBlUMe HaWMEHbLLYIO CyMMY PaHroB, BbIAENSOTCA B
OKOHYaTENbHbIA cnMcoK. KonmyecTBo BblaeneHHbIX KpUTEPUEB 3aBUCUT OT COXHOCTM 3adau, HO 0ObIYHO MX
OblBaeT OT TpeX A0 BOCbMU. YBENUYEHWE unCna KPUTEPUEB CHUKAET HaAEXKHOCTb CYXAEHMIA SKCMEPTOB Npw
OL|eHKE WX OTHOCMTENbHOM BaxHOCTU. Kpome Toro, Heobxoayumo, YTobbl pasHuLa Mexay Konm4eCcTBOM rofocos,
OTZAHHbIX HaMMeHee BaXHOMY M3 BblAENEHHbIX KPUTEpUEB W Hanbonee BaXHOMY M3 OTCEYEHHbIX, Obina
BO3MOXKHO GOnbLUEN.

BblaeneHHble nokasaTenu NpeAcTaBnsitoT COBOM UCXOAHYI COBOKYMHOCTb YaCTHbIX KPUTEPUEB, W3 KOTOPLIX
(hOPMUPYETCS BEKTOPHBIA KPUTEPUIA KayecTBa OLieHMBaeMoro npoekta. OCYLIECTBMB paHXMpOBaHMe U
06paboTaB pesynbTaThl, OPraHW3aToOpbl OCTABNSIOT B CMUCKE S [OEACTBUTENbHO 3HAYMMbIX KpUTEPHEB.
OnpefieneHne nx 3HaYeHWI OCYLLECTBRSIETCS B KNacce KapAuHanbHbIX IKCMEPTHbIX OLEHOK. B oTnmume ot
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OpANHanbHbIX, OHW BbIpaXalTCA HE LEeNOYUCNEeHHbIMWU paHramu, a [EeNCTBUTENBHLIMU  MONOXUTENBHBIMU
Yncrnamu.

AHanns npoueccoB MPUHATUS PELUEHW Mokasar, YTo npu oueHke O6beKToB Mo Lkane 6annoB aKcnepTbl
PYKOBOACTBYIOTCA Tak HasbliBaemol (pyHaameHTanbHon wkanoi (Tabn. 1). B TepMuHax Teopum HeYeTKux
MHOXeCTB [2] hyHOoameHTanbHas Wkana npeactaenseT coboi QyHKLMIO MPUHAANEXHOCTH, C MOMOLLbK) KOTOPOM
OCYLLECTBNAETCA Nepexod OT MWHIBUCTUMYECKOW NEpeMEHHON (y4OBMNETBOPUTENbHOE KAvecTBO, BbICOKOE
Ka4ecTBO M Mp.) K KOMMYECTBEHHbIM OLEHKaM (COOTBETCTBEHHO 5,5; 7,0) no wkane 6annos, T.e. nepexog oOT
HEYETKMX Ka4YeCTBEHHbIX rpafjaunid K Yyucnam. B COOTBETCTBUM C U3NOXKEHHBIM, SKCMNEPTbI 3aNONHAKT aHKeTbI, B
KOTOPbIX OLEHWUBAIOT KpUTEPUM MO Lkane 6annos.

Tabn. 1. dyHgameHTanbHas LWkana

OyHaameHTanbHas ObpalLeHHast HopMMpPOBaHHast
1.1. KaTeropus ka4yecTtea LwKana (byHOoaMeHTanbHas LiKana
f Yo, Yo,
Henpuemnemoe 0-3 1,0-0,7
Hu3skoe 3-5 0,7-0,5
YnoBneTBopuTENLHOE 5-6 05-04
Xopoluee 6-8 04-0,2
Bbicokoe 8-10 02-0,0

O6paboTka AaHHbIX

Mocne 3anofnHeHWst BCe aHKETbl MOCTYMAloT K OpraHW3atopam akcnepTwsbl M obpabaTbiBaioTcs. VcxomHbii
MacCUB [aHHbIX NpeAcTaBrnsieT coboi COBOKYMHOCTb umcen fi. OTO — OLeHKa, [JaHHas j-M SKCMEpTOM k-My
KpUTEpUIO MO LUKANe aHKeTbl, je[1,m]; m — KomM4ecTBO KCMepToB. [oryyeHHble OLEHKM MOXHO MPOCTO
YCPEeaHUTb N0 3KCnepTam

fi =;§1f,~k,k ell,s] 1)

W cuuTaThb 3agady pelleHHoi. Tak M MOCTynawT, ecru 3afaya A0CTaTOMHO MPOCTa, KONMYECTBO 3KCMEepTOB
[OCTaTOMHO BENMKO M COCTaB WX AOCTaTOMHO oaHopodeH. B 6onee crnoxHbix cryvasx Bmecto (1) cnegyet
NPUMEHATb MeToauKy 06paboTkM 3KCNEPTHBIX OLIEHOK C Y4ETOM KO (NULNEHTOB LOCTOBEPHOCTH.

[Mpu paccMOTPEHUM HEKOTOPLIX KPUTEPUEB YacTb IKCMEPTOB 3aTPYAHSIIOTCA C UX OLEHKON U B COOTBETCTBYHOLLEN
rpacbe craeat npoyepk. MMoatomy B hopmyne (1) v nocneayoLmx BMECTO BENNYMHBI M Mbl UCMONb30BanM
unucno my, mg <m, k € [1,s], 7.e. peasnibHOE YNCIO 3KCMEPTOB, YHaCTBOBABLLMX B OLIEHKE KPUTEPUS Y.

OueHku fc nomnyyeHbl No AecsTMOAnNNbHON Lkane Ans MakCUMU3MPyeMbix Kputepues. [MpuMeHsieMas Huxe
METOAMKa MHOrOKpUTEpPUAnbHO OLEHKM paspaboTaHa [l HOPMUPOBAHHBLIX MUHUMM3VMPYEMbIX KPUTEPMEB,
KoTopble nonyyatotcs u3 f no dopmyne

Yor=1-0,1 i, yore[0;1], k€[1,9] (2)

€CNK KPaTHOCTb LLUKanbl paBHa 10 u
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yo=1- (1/c)fe, yoe[0;1], ke[1,8], ¢>2,
€Cnu, B 06LLEM Cryyae, NPUMEHSIETCS C-kpaTHas LKana.

HOpMMPOBaHHbIM ~ MUHUMU3MPYEMbIM  KPUTEPUSM  COMOCTaBnsieTcsl  oBpallieHHas  HOPMUPOBaHHas
(yHaameHTanbHas Wwkana (Tabn.1). CoBOKYMHOCTb HOPMUPOBAHHBLIX KPUTEPUEB Yok SBNSETCH UCXOQHOW ANS
aHanMTUYECKO MHOTOKPUTEPUANbHON OLEHKM MPOEKTa B COOTBETCTBUM C KOHLENUMEN HESIMHENHOM CXeMbl
KOMMPOMWCCOB.

OyHaameHTarnbHbIM OTAMYMEM CBEPTKM MO HENMHEMHOW CXeMe OT APYruX W3BECTHbIX CKansPHbIX CBEPTOK
ABMSETCH OpraHnyeckass CBS3b C  CUTyaUMen MPUHSATAS  MHOTOKpUTEpManbHOro pelueHns. [lo  cyTw,
npeasioxeHHas CBepTka NPeAcTaBnsaeT co60M HEMMHENHYI (YHKUMIO PETPECCHN (NMHENHYI0 N0 napameTpam),
BbIOpaHHyl0 Mo hnamyecknMm coobpaxeHnsm u noatomy 3dekTnBHy0. KoaduumeHTbl oo UMEIOT CMbICH
napameTpoB COAepXKaTeNbHON HEMUHENHON (hyHKLWMW perpeccuu, noatomy, Oyayuu HalMaeHHbIMU, OHW He
U3MEHAKOTCA OT CUTyaLMM K CUTyauuu, Kak B Clyyae fMHENHOW W [pYruX M3BECTHbIX CBEPTOK, He
afanTUPYIOLWMXCS K CUTYaLMK.

MexaHuam MHOMBWAYanbHbIX MPEAMOYTEHUA [OCTATOYHO MHTEHCUMBHO MPUMEHSIETCS B MPaKTUKE PeLIeHUs
MHOroKpuTEpPUanbHbix 3aaad. OfHaKo CyGbEeKTUBHOCTb B WX PELIEHUN JOMYCTAMA W XenaTenbHa Nuwb A0 TexX
nop, noka pesynbTaT npeaHasHayaeTcst Anst KOHKpeTHbIX JIMP unn y3kux KONNMEKTUBOB NtoeN CO CXOAHBIMU
npeanoyTeHusiMu. Ecnu ke OH npedHasHauyeH Ans o6Wero Mcnonb3oBaHWsi, TO 06si3aH ObiTb BrOMHE
0GBEKTUBHBIM, YHUPULMPOBAHHBIM. B 3TUX Cryyasx MexaHu3M MHAMBWAYarbHbIX NPEANoYTEHN U3 METOAMKM
PELLEHINs MHOTOKpUTEpHarbHbIX 3aay A0MKeH ObiTb UCKMIOYEH BO 130exXaHne Npon3Bona n HeOAHO3HAYHOCT
pe3yrbTaToB PeLLeHMS.

Korga pesynbTaT peLleHus MHOTOKpUTEpUansHOW 3afadn npegHasHa4YaeTcs Ans LWMPOKOro UCMONb30BaHNS, TO
OH YHU(UUMPYETCA U WHAMBMAYANbHbIE NPEANOYTEHNS HUBENUPYIOTCS NO CTATUCTUKE; CTAHOBUTCS MPUMEHNM
MPWHLMN HEQOCTATOYHOTO OCHOBaHUS bepHynnu-Nannaca: ecnv anpropHbie BEPOSATHOCTI BO3MOXHBIX MMNOTE3
HEW3BECTHbI, TO UX CMeLyeT MOMOXMTb PaBHbIM, T.€. BCE MNOTE3bl CredyeT CYUMTaTb PaBHOBEPOSTHbIMU. B
NPUMEHEHUU K MHOFOKpUTEPMarbHOM 3agaye C UCNOMb30BaHWEM KOHLLENLMU HEMMHENHOM CXeMbl KOMMPOMUCCOB
[1] aT0 03HaYaeT, YTO BCE BECOBbIE KOIMMULMEHTBI o, ke[1,5] B cBEpTKe Y(a,)o) AOMKHBI ObITb paBHBIMU, €CIN
TOMNbKO HET HUKAKWUX NPEABapUTESNbHbIX AaHHbBIX O pasHOLEHHOCTU kpuTepues: cu=1/s, Vke[1,s]. Toraa

Heso)= | 2 -

YunTblBasl, YTO YMHOXeEHWe Ha 1/s SBMSETCS MOHOTOHHbIM NpeobpasoBaHWeM, KOTOPOe, Mo Teopeme
Fepmeniepa, He W3MeHsieT Pe3ymnbTaToB CPaBHEHWS, MEPEXOAUM K YHUULUMPOBAHHOMY BbIPaXEHUO AN
CKansipHON CBEPTKM KpUTEPUEB

V()= £[- v (] @

Ecnn BepHyTbCA K 3adaye OLEHWBAHWS MPOEKTOB, TO 3aeCb Y(yo) — aHanuTUYecKas OLeHKa X-r0 MpoekTa W3
COBOKYMHOCTM LIENIOYMCIIEHHBIX MHAEKCOB CpaBHMBaeMbIx npoektos: x € X={1, II, lll, IV, ...}.

CKaJ'IFIpHaﬂ CBepTka no HENMHENHON Cxeme KOMMPOMMUCCOB MOXET ObITb NPMMEHEHa KaK B 3afa4vax aHanu3a
(KOF,D,a NMpu U3BECTHOM pPELUEHMU X OLIEHMBAIOTCA KPUTEPUU yo(X) U HaxogutcA O606UJ|eHHaFI aHanMTn4yeckaa
OLiEeHKa Y[yo(X)] NPUHATOrO peLueHI/Iﬂ), TaK 1 B 3aga4vax CUHTEe3a, korga KOMNpOMUCCHO-ONTUManbHOE peLleHne
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(B AAHHOM cryyae BbIGOp HaNUMYYLLIEro U3 CPaBHUBAEMbIX MPOEKTOB) ONpeaensieTcsi B COOTBETCTBIM C MOAENbH
BEKTOPHOI ONTUMU3aLMN

S

x*=argminY UO (x)] =arg minZ[l —Voi (x)]_1

xeX xeX ]
Oba cnyyas npegycMaTpuBatoT OnpeaeneHne YUCTEHHbIX 3HaYeHN aHanUTuYeckon oueHkn Y(yo). Ho ecnn B
3afjjayax CHUHTe3a pelUeHue MOJy4yaeTcs NMyTeM COMOCTABMEHUS YUCTEHHBIX 3HAYEHW, TO B 3ajaye aHanusa
abeontotHas BennunHa Y(yo) eLe HUYero He roBOpUT O TOM, HAaCKOSbKO XOPOLU (MNW MAOX) AaHHbIA NPOEKT.
[nsa oTBeTa Ha STOT BOMPOC pELMM 3adady nepexoda OT YMCMEHHOM OUeHKM Y(Yo) K JIMHTBUCTUYECKOIA
KaTeropum “xopowo — nnoxo”. lpexae BCEro, HOPMUPYEM aHaANUTUYECKYID OLEHKY Tak, YTOBbl MpW MAOXWX
npoeKTax HopMUpoBaHHas oLeHKa Yo(yo) Npubnuxanach K eauHuLe, a Npu XopoLUKX — K HYMHO.
oeanbHbIMU 4Nt MUHUMU3UPYEMBIX KPUTEPUEB ABMNSIOTCA WX HYNeBble 3HaueHus . Monoxme B popmyne (3)

vor =0,Vk €[l,s],

nony4nm = 5. CooTHOWeEHME

)4 min

Ymin _ s

Y S 1
2 (1= yor)
k=1

[13€T HOPMUPOBAHHYIO, HO MaKCUMU3LDYEMYI0 aHaMMTUYECKYIO OLIEHKY. [lefiCTBUTEMNBHO, MpY MAOXMX MPOEKTaX,
Te. mpn Yoi —> 1, a7a oyenka obpawaetca B Homb, a npu xopowwx npoextax (Voxr —> 0), owa

CTPEMUTC K eduHULUe, a HaM HyXHO HaoGopoT. YToGbl MomyuuTb Tpebyemyil HOPMUPOBAHHYIO
MUHUMU3UDPYEMYHO OLEHKY, HEOGXOAMMO MONOXUTh

Yo=1-Y
1 OKOHYaTENBHO ANS YHUPULUMPOBAHHON CKaNsPHOM CBEPTKM MMEEM
S S

Yo(yo) =1~ =1

Si-yp OO “
k=1
HopmupoBaHHasi aHanuTuyeckast oueHka npoekta Yy Toxe M3MepsieTcss Nno 0OpalleHHOA HOPMUPOBAHHOM
yHaameHTanbHo! Wwkane (Tabn. 1), koTopas B TEPMUHAX TEOPUN HEYETKUX MHOXECTB SIBNSIETCS (PyHKUMEN
npuHagnexHocT [2]. C ee nomoWbio OCYLLECTBNSETCA nepexod OT uucna Yo K COOTBETCTBYHLLEN
KayecTBeHHoOW rpagaumn. Hanpumep, ecnm Yy = 0,48, TO COOTBETCTBYOLLMA MPOEKT KrnaccuduumpyeTcs Kak
“yooBNeTBOPUTESbHBINA".

B maTemaTtuke 1 CMexHbIx 06nacTax NCnonb3yeTcst NOAXOA 3aMeHbl NePEMEHHbIX. B Teopun SneKTpOTEXHWKM OT
(OYHKUMIA  [ENCTBUTENBHOTO MEPEMEHHOTO NEpexoasT K (YHKUMM KOMMNEKCHOrO NEPEMEHHOr0 W nocne
npeobpasoBaHuin 06paTHO K AENCTBUTENbHbIM uyucnam. B Teopuu ynpaBneHus u3 BpemeHHOW obnacTu
NEepexoasT B YACTOTHYIO W MOCNe BbIYMUCNIEHNN 06paTHO K (yHKLUMAM BpeMeHu. B onepaunoHHOM McumncneHmnm
(npeobpasoBaHns  Xesucanga, flannaca u Ap.) And  peweHus  guddepeHUmanbHbIX  YpaBHEHWN
OCYLLECTBNSIETCA NEPEXOL OT OPUTMHAMOB K M300paXeHWsM, HaL KOTOPbIMU MPOU3BOAATCA aneebpauyeckue
LEeNCTBMS 1 3aTeM BbIMonHseTcs obpaTtHoe npeobpasoBaHue OT M300paxeHuit K opuriHanam. MsnoxeHHoe
BblLLE MOCMEfOoBaTENbHOE NPUMEHEHME OMepaLyin Nepexoaa OT HEYETKMX KAYECTBEHHbIX rpagauui K ymucnam,
aHanUTUYeCKNX OEeNCTBUA C YMCnamMn M 3aTeM BO3BpaTa K JIMHIBUCTUYECKAM (KAYECTBEHHbLIM) KaTEropusiM
SBNAETCS OAHUM M3 NPOSIBMEHNA JAHHOTO NOAX0Aa.
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Mpodunb npoekta

[ns BW3yanu3auuu BEKTOPHON OLIEHKWN Hay4HbIX KOCMUYECKMX MPOEKTOB MOXHO MCMONMb30BaTb COBOKYMHOCTb
HOPMWPOBAaHHBIX KPUTEPUEB Yok Ha 3Toi 0cHOBe cTpouTes rpadmyeckuini 0bpas npoekTa (‘npodunb npoekra’).
cnonbayeTcs naes U3BECTHOMO ncmxodmanonoryeckoro tecta “MuHHecoTa”. Msyyast peakuuy YenoBeka Ha
BHELLHWe BO3LEeNCTBMS, NCUXOMOTM OLEHWBAIOT 3TW PeakLun No pasnmyHbIM nokaaTensam, 0603HauarT OLEHKN
TOYKOW Ha LUKane, COEAMHSIIOT TOYKM MMHWAMM W BbICTPaMBAOT TaK HasblBaeMbld “podunb numyHocTn”. Ons
OMbITHOTO CneuManucTa Takon rpaduyeckuin obpa3 no3BONsSET CO3AaThb LENOCTHOE npefcTaBneHne o6
OCHOBHbIX CBOWCTBaX JIMYHOCTW TECTUPYEMOrO Yenoseka. Ha ocHoBe KOHUenuuW npoduns UYHOCTY
pa3paboTaHbl METOAUKM MPOTHO3WUPOBAHUS MOBELEHUS YerioBeKka B TEX UMW MHbIX YCHOBUSX, METOAbI OLEHKM
€ro nponpurogHOCTH, pekoMeHaauun Ans npodopueHTauum u T.0. AHanornyHbIM 06pasoM, KOHLenuus
npochuns npoekTa No3BONSET CO3AaTb UeIoCMHbIU rpacuyeckuin obpas OLEHMBAEMOro NpPOeKTa, Y4To MOXET
oKa3aTbCs BECbMa MOMe3HbIM, Hanpumep, Npu 3KCNPeCc-OLeHKax A1 pyKOBOAUTENS NPOrpammbl.

Mpumep

Onsa  wnnoctpauun  npuBegeM  nMpuUMep  OLUEHKM  3PEKTUBHOCTW  HAy4yHOrO  KOCMMYECKOTO  MpOoeKTa
«BbnocopbeHT». ITOT npoekT Obin BbiOpaH Kak WMEKLUMA MPUOPUTET [ANs BKIIOYEHUS B MporpaMmmy
3KCMepuMEHTOB Ha 6opTy MexayHapoaHOM KocMMYeckod CTaHuuu. [ng oueHkm ero  3dhdeKTUBHOCTY
NpUBIEYEHbI BbICOKOKBANN(ULMPOBAHHbIE CNELWNanmCTbI-9KCnepTbl U3 CreayHLLMX OpraHu3aLmi:

1. WHctutyT 60Tanmku uM. M.I". XonogHoro HAH YkpauHbi.
2. Wnetutyt dmsnonorum um. 0.0. Boromonbua HAH YkpanHbl.
3. HauuoHanbHbIin GoTaHnyecknin cag um. M.M. Mpuwko HAH YkpauHbi.

B npouecce koHCynbTaumii ¢ akcnepTamu Bbinn onpeaenexsl 4 rpynnbl (pyopuky), Brnovarowme 28 kputepues
OLEHKM [aHHOr0 Hay4YHOro KOCMUYecKoro npoekTa. Begywiue COTPYAHUKM MepeyUcneHHbIX OpraHu3aLiuii
3aMONMHUMM  aHKETY, MOMyYeHHble Yucrna SBMAKTCA pes3ynbTaToM 006paboTkM gaHHbIX 3KCMepTU3bl Mo
U3NOXEHHON BbILLe MeToAuke. HOpMUPOBAHHbIE KPUTEPUM PacCUMTLIBAKOTCA MO hopMyne (2) U npeacTaBieHb! B
Tabn. 2 (npodwnb npoekta). Mpodwnb AaeT LENOCTHOe NpeAcTaBneHue 00 OUEHMBAEMOM MpPOEKTE Mo
COBOKYMHOCTU HOPMMPOBAHHbIX KpUTEPUEB KayecTBa. Crnieumanict OTMETUT, YTO 3HAYEHWUS MUHUMM3NPYEMbIX
KpUTEPMEB JOCTATOYHO HU3KKE, HO HabNIAAaeTCs HEKOTOPbIM pa3bpoc B rpynnax.

[ins aHanUTMYeCKoN OLIEHKM KNaccuyeckum MeToAoM Bocronb3yemes dopmynont (3) u nonyuum Y(yo) = 31,34,
Mo dopmyne (4) onpegenum Yo = 0,11. ObpatusLumch k Tabn. 1 Kak K PYHKLAN NPUHALNEKHOCTU, OBHaPYXMM,
Y4TO 3TOMY 3HAYEHMIO HOPMUPOBAHHOW OLIEHKW COOTBETCTBYET rpajaums “ka4ecTBo NPOeKTa BbICOKOE”.

3aknioyeHue

MeToa aHanUTM4ecKOM M Ka4yeCTBEHHOM OLIEHKN NPO3KTOB C MCMNOJZIb30BAHUEM TMOHATUA HEJIMHENHON CXeMe
KOMMNPOMUCOB NPEANIOXEH B CTaTbE. CnoxHble anemMeHTbl METoaoNoruu UNKOCTPUPOBaAHbI Ha NpuUMepe.

BnarogapHocTu

Cratbs yacTuuHo cuHaHcuposaHa 13 npoekta ITHEA XXI MHcTuTyTa MHDOPMALMOHHBIX TEOPUIA N MPUIOXEHMI
ITHEA ISS (www.ithea.org) n ADUIS (www.aduis.com.ua).
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Tabn. 2. Mpodunb npoekTa “BruocopbeHt”

MecTo Ha wkane 0 - 1
Kputepun 3HaueHue
01,0203 |04 |05]|06 |07 |087]09]| 10
Yot 0,00
Y02 0,10
Yo3 0,25
Yo4 0,17
Yos 0,02
Yo 0,17
Yor 0,17
yos 0,20
Yoo 0,12
Yoto 0,02
Yot 0,15
Yo12 0,47
Yot3 0,20
Yota 0,15
Yots 0,03
Yot6 0,03
Yotr 0,23
Yors 0,22
Yota 0,07
Y020 0,00
Yoz1 0,07
Yo22 0,07
Yo23 0,13
Yoo4 0,07
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Yo2s 0,00
Yoz 0,20
Yoz7 0,23
Yo2s 0,00

CeepeHus 06 aBTOpe

BopoHuH Anb6epm Hukonaesuy — npogheccop, 00KMOP MeXHUYecKux Hayk, npogeccop
kaghedpbl KOMNbIOMEPHbIX UHOPMAUUOHHBIX MEXHOMo2ull HayuoHanbHo20 aguayUOHHO20
yHusepcumema,  npocnekm  Komaposa, 1, Kuee-58, 03058  Ykpauna; e-mail:
alnv@voliacable.com

7

Multi-criteria evaluation of Space Activity Projects
Albert Voronin

Abstract: The systematic approach to the evaluation of projects in space activities is considered. Such a project
is a complex system with conflicting properties. Therefore, the evaluation and optimization (selection) projects in
space activities are based on the theory of multiple criteria decision making. A method for both analytic and
qualitative vector evaluation of projects using the concept of nonlinear compromise scheme is proposed. An
actual example to illustrate the possibility of the proposed method is given.
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