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Teopust MPUHATUSA PELLEHWI

1 NMNOCTAHOBKA 3AJAYU

B npakTuueckol aesTenbHOCTY SKOHOMUCTOB, MEHEIXXEPOB U
MHXXEHEPOB OAHUM U3 YaCTO MOBTOPSIOLWIMXCS AEUCTBUWA SBNSIETCS Bbl-
60p (NpUHATME pelleHunin). 3aaaun Bblbopa Ype3BblYAHO Pa3HOO6-
pa3Hbl. OTCtoAa pasnuyHbl U MeToAbl UX pelleHus. CaMbIM NPOCTbIM U
bonee pasBUTLIM SBSETCA KpUTepuanbHbli MeToa. OcHOBOMoONarato-
Lee NpeanosioXXeHNe COCTOMT B TOM, YTO OTAENbHO B3ATbIN CpaBHW-
BaeMbIi BapvaHT MOXHO OLEHWUTb KOHKPETHbIM YMCIIOM (3HayeHueM
KpuUTepusl) U TOrAa CpaBHEHWE BapWaHTOB CBOAMUTCS K CPaBHEHMIO
COOTBETCTBYIOLWMX UM yncen. CRoXHOCTb Bbibopa Nydllero BapvaHTa
3HauYUTENbHO BO3pacTaeT M3-3a TOro, YTO OUEHMBaTb Nobylo anbTep-
HaTWBY EAMHCTBEHHbLIM YMC/IOM NPaKTUYeckn Henpuemnemo. Kop-
pEeKTHOe CpaBHeHWe BapuaHTOB NPUBOAMT K HEO6XOAUMOCTU OUEHU-
BaTb WX He MO OAHOMY, @ MO HECKOMbKNM KPUTEPUSIM, KayeCTBEHHO
pasfnMuyaloLmxcs Mexxay coboi. B peanbHOCTM O4YeHb peako BCTpedya-
IOTCS CMTyauuu, Korga B HEKOTOpPOM Habope BapuMaHTOB MMEeTCs anb-
TepHaTuBa, obnagaroowas HaMbonblUMMKM 3HAYEHMSIMU BCEX KpUTEpU-
eB. Moatomy npobnema pa3paboTku MeTOAOB MHOMOKPUTEPUANBHOIO
aHanu3a siBNSeTCs akTyanbHOM.

OaMH 13 NOAXOA0B K PELIEHNIO YKa3aHHOW Npobnembl 3aknoyaeT-
€S B Npeobpa3oBaHUM MHOTMOKPUTEPUANbHON 3aaaun B OQHOKPUTEPU-
anbHyl0. 3TO 03HAYaeT BBeAEHUE CynepKpuTepusi, TO eCTb CKansipHON
(yHKUMKN BeKTOpHOro aprymeHTa. CynepKkputepuii No3BonseT ynopsi-
[OYNTb BapuaHTbl peLleHus Mo BenuuvHe Q, BblIAEMB TEM CaMblM
Nyywnin (B CMbICNe 3TOrO KpUTepus).

PaccmoTpum aBa BapuaHTa ybopKkM 3epHOBbIX: KOM6aNHOBBIM
W MHAYCTPUAnbHbIA. ITW TeXHONOrMM YOOpKN 3epPHOBbLIX MOXHO CpaB-
HWTb, WCMONb3ysl KOMMMEKC KpUTEPUEB, COCTOSILMIA M3 10 YacTHbIX
kputepues (tabn. 1) [1].
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Tabnuua 1 — cxoiHble AaHHbIE ANS pacyeTa

Mpanmue TexHonorus
N3MEHeHUs YBOPKH
N HanmeHoBa- NA nokasarens
HMe KpUTepus P KOM- NHAYCT-
Xmin Xmax | 6an- puanb-
HOBas Hasl
1 DHeproem- 0 300 500 420 350
KOCTb npovec-
ca, KBT. Y/ra
2 3atpatel Tpyga | O 4 10 8 5
Ha eanHuUy
naowazau, Yen.
y/ra
3 Bpemsi paboTbl 1 0 22 13 20
B CYTKM, 4
4 MoTepu 3epHa 0 0,5 15 10 2
B none, %
5 C6op cemsH 1 10 95 20 90
COPHSIKOB B
none, %
6 MNoTepu npo- 0 10 90 80 10
AYKTUBHOM
Bfaru B nou-
Be, %
7 Ksanudwka- 0 30 100 95 40
Lumns Kombali-
HepoB., %
8 KoadhpmumeHT 1 0.4 0,98 0,6 0,9
Haf4EXHOCTH
9 Macca Maluu- 0 5 18 13,7 8
Hbl, T
10 | Cebecroun- 0 30 120 90 60
MoCTb 1T. 3ep-
Ha

3necb NAP - npusHak BausiHus dakTopa Ha pe3ynbTaT. 1 — 03Ha-
YaeT, YTO C yBeNMYEHNEM 3HayveHus ¢aktopa 3 heKTUBHOCTb MNOBbI-
LIaeTcs, HanpuMep, YeM 6onbLue NpoLUeHT YOpaHHbIX CEMSIH COPHSKOB,
TeM nydwe. 0 - O3HaYyaeT, YTO C YBEIUYEHMEM 3HadeHus dakTopa
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3PEKTUBHOCTbL MNadaeT, Hanpumep, 4eMm 6onblle cebecToMMocTb
3€pHa, TEM XyXe.

Ecnim NAP=1, TO roBopsiT, 4Yto BiusiHME akTopa Ha pe3ynbtaT
npsmoe. Ecnim NAP = 0, To BusiHMe ¢akTopa Ha pe3ynbTaT - obpat-
Hoe.

2 CNnoCOb PELLEHUA 3AAAYU

OaHnM 13 3hdeKTMBHBIX CNOCOBOB MOCTPOEHMSI CyrnepKpUTepus
NnpyY MHOTOKpUTEPMA/IbHOM aHanu3e sBNseTcs 0606leHHast GyHKUms
KenaTenbHocTu XappuHrtoHa [1]. B ocHoBe ee MOCTPOEHUSt NEXUT
naes npeobpasoBaHnUs HaTypasnbHbIX 3HAYEHWUIA YACTHbLIX KPUTEPUEB B
6e3pa3MepHyto LWKany xenaTenbHOCTU AN NpeanoYTUTENIbHOCTY.

Tabnuua 2 — 3Ha4YeHns LKasbl XenaTenabHOCTH

XenatenbHoCTb OTMeTKM Ha LKane XenaTenbHOCTH
OYeHb XOpOoLLO 1,00 - 0,80
XOpOLLO 0,80 - 0,63
YOOBNETBOPUTESTbHO 0,63-0,37
njaoxo 0,37-0,20
O4YeHb MJI0X0 0,20 -10,00

B Tabnvue 2 npeacraBneHbl YMCna, COOTBETCTBYIOWME HEKOTOPbLIM
TOYKaM KpUBOW, KOTOpasi 3aaeTcsl ypaBHEHUEM
d=eleP (X)), (1)
Kak BnaHo un3 Ta6J'IVIL|,bI 2 WKana XenaTtenbHOCTU UMeeT NHTEPBAn
OT Hyna A0 eAUHULbI.

3HaueHve d=0 cooTBeTCTBYET abCONOTHO HenpuemsieMoMy ypoB-
HIO AaHHOro CBOMCTBA, @ 3HayeHne d=1 - caMoMy nydlleMy 3HaUYEeHUIO
CBOWCTBa.

Bbibop oTMeTOK Ha wkane xenatenbHoctn 0,63 u 0,37 obbsicHS-
eTcs yaobcTBoM BbluncneHmin: 0,63=1- (1/e); 0,37=1/e.

MIMEHHO 3TV TOYKM SBNAIOTCS TOUKaMu nepernba KpuBoM, NOCTpo-
€HHOI Nno ypaBHeHuto (1) (puc. 1).
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PucyHok 1. I'paduk yHKUMM XKenaTenbHOCTH

Bbl6Op 3TON KPUBOIN He SIBASIETCS €AMHCTBEHHOW BO3MOXHOCTLIO.
OpnHako oHa BO3HMKNA B pe3yfbTaTe HabnoaeHWn 3a peanbHbIMU pe-
LIEHUSIMM KCMEPUMEHTATOPOB U 06/1aAaeT TakuMK MONE3HbIMU CBOM-
CTBaMM KaK HenpepbIBHOCTb, MOHOTOHHOCTb M rNagkocTb. Kpome Toro,
3Ta KpvBas XOpowWo rnepefaeT ToT ¢akT, yYTo B obnactax xenatesnb-
HocTel, 6nm3knx kK 0 1 1, YyBCTBUTENBHOCTb €e CYLLECTBEHHO HUXE,
yeM B cpedHel 30He. NS ynpoLleHUst BbluMcneHnn gyHkumio (1.1)
MOXXHO NpeacTasuTb B Buge [1]:

4—X
—e
d=e @)
Ecnn 3apatbcs MakCMManbHbIM U MUHWManbHbIM YPOBHAMU 3(-
(eKkTnBHOCTU (YPOBHSIMU xenaTenbHOCTU) dmax=0,80 n dmin=0,20 TO
3HayeHust X, COOTBETCTBYIOLLME 3TUM FpaHMLAM, MOXHO OMpeaenunTb
Tak:
X 4 = Xin =4+[-In(=Ind ., )] = 3,53
Xp =Xpax =4+[-In(—Ind ,, )]=5,50 3

[na Toro utobbl cornacoBaTb peanbHble YMCOBble 3Ha4YeHus dak-
TOPOB X C YNCNOBLIMM 3HaueHnaMM Wkanbl OX (puc. 1) Heobxoanumo
BBECTW MacwWwTabHbI koadduumeHT (M), KOTOpbIA onpeaensieTcs no
dopmyne

1 max 11min
M; =

1 XB _ XA (4)
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[anee HeobxoAMMO nepeBecTM HaTypanbHble (peanbHble) 3Ha-
yeHusi hakTopoB B 6e3pa3MepHbIe.

Ecnn BnusiHne daktopa Ha pesynbtat npsmoe (NAP = 1), To
ncnone3yetcs dopmyna (5).

p

X

xl':XA+

— Ximin

M,
Ecim  BnusiHne daktopa — obpatHoe (NAP=0), To ucnonb3yetcs

topmyna (6)

(5)

M (6)

34echb X; — KoAoBoe 3HayYeHne akTopa; xlp
dakTopa.

MoactaBuB 3HaYeHMe X B ypaBHeEHWE (2) MofyuuM 3HayeHue Kodd-
duumeHTa xenatenbHoCcTU (NpeanoyTteHns) d;.

Mocne TOro Kak peasnbHbiM YMC/IOBLIM 3HAYeHMsIM (DAKTOPOB

— HaTypasnbHOE 3Ha4YeHue

p

X; MNOCTaB/IEHbl B COOTBETCTBNE YaCTHbIE CbYHKLI,VIVI XenaTtenbHOCTH

(d;), MoxxHO onpeaenuTb 0606LeHHbIM NokasaTenb D dopmyne:

()

UTorn. PacCMOTpeH OAMH M3 BO3MOXHbIX MOAXOAOB MOCTPOEHMS
€VHOrO KPUTEPUS OLEHKN pa3fiMyHbIX BapuaHTOB pelleHuit. Llkana
)KenaTeNbHOCTM eCTb NOMbITKa (hopMann3aumMmn NpeacTaBieHnin nHxe-
Hepa O BaXXHOCTU TEX MMM MHbIX 3HAaYe€HMIN YacTHbIX dakTopoB. Het
HWKAKOWN rapaHTWUM, YTO Takue MpeACTaBNEHUS] MOXHO cuMTaTb Mna-
BUbHbBIMMU,

B paHHOM paboTe, Hanpumep, paccMaTpYBalOTCA 3agauu
TO/IbKO C OAHOHanpaBfiEHHbIM BMSIHMEM (PAKTOPOB Ha pe3ynbTar.
YyeT aKTopoB, BAMSIHME KOTOPbIX MMEET YHUMoZanbHylo ¢opMmy,
BbI3bIBaeT ornpeaesieHHble TPYAHOCTM MpU pelleHnn 3agad.

0606weHHas dyHKuMa kenatenbHocTM D sBRsieTca Heko-
TOpbIM abcTpakTHbIM nocTpoeHMeM. OgHako oHa obnagjaeTt psaoM
npuBeKkaTesbHbIX CBOMCTB: PyHKUMSA (1) SABNSETCS KOMMYECTBEHHbBIM,
OOHO3HAYHbIM, €AMHbIM WU YHMBEpCasibHbIM MOKa3aTesieM KadecTBa
nccnenyemoro obbekTa (Hapsay CO CBOMCTBAMM afeKBaTHOCTU, 3¢-
(beKTMBHOCTN U CTaTUCTUYECKON YYBCTBUTENbHOCTH). [M03TOMY (PYHK-

umio D MOXHO MCMonb3oBaTb B KAuecTBE KPUTEPUS OLEHKU Npu-
8
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HUMaeMbIX peLLeHuit.
3 NMPUMEP PELLUEHUA

PaccmoTpuM onpegeneHve nokasaTtenst 3hheKTUBHOCTU KOM-
6aliHOBOro 1 MHAYCTPUANILHOrO CrOCcO60B YOOPKN 3€pHOBLIX KYSbTYP.
byaem yunTbiBaTb MWb ABa dakTopa: X; u X, (Tabn. 3).

Tabnuua 3 — 3HauyeHUs YacCTHbIX KpUTEPUEB M NokasaTtens d

3HaueHue 3HaueHne dak-
"paHunLpl ¢akTopoB u | TopoB n d npu
HaumeHoBa- | NA | M3MeHUMBO- d npu KoMm- | uHAyCTpuanb-
Hue kpuTepus | P CT1 dakTopa | 6alHoBoM HOW  TEexXHOso-
TEXHONOIMN | Tun
Xi min Xi max XKi CIiK Xwi dl/]i
Céop «cemsaH | 1 10 95 20 ? 90 ?
COPHSIKOB Npu
yb6opke, %
Cebectoun- 0 30 120 90 ? 60 ?
MOCTb
3epHa, pyb/T
DF D"

Mo cdopmyne (4) onpeaensieM MaclwTabHbI ko3 dULNEHT
ana Xy uXs:

95-10
5% =550-353
120-30
% =550-353

3aTeM paccuMTLIBAEM KOAOBblE 3HauyeHus X # X/. Tak kak
(akTop X; oka3blBaeT MpsiMoe BAWsHUE Ha 3PDEKTUBHOCTb, TO 3Ha-
yeHus X;%, X;" Haxogum no cdopmyne (5), a 3HaueHunsa X5, X;" - no
dopmyne (6).

X =353+
4315

XK =550

20-10

=3,76

90-30

=419

90-10

X/ =353+
4315

60-30

X/ =550
457

=538

—484

[Ona HaxoXaeHWs YacTHbIX KO3(b(bVILI,MeHTOB XENaTenbHOCTH
9
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di noAcTaBMM NofydeHHble 3HaYeHna X5, Xo“u X , X" B ypaBHeHune
(2). B pe3ynbTaTe BbIUUCIEHUI MOSTYYAEM:

d1K=O,28; d2K=O,44; dlvI =0,78, dzvI
=0,65.
Mo dopmyne (4) onpeaensieM MacluTabHbI KO3hOULINEHT
ana Xy n X;:
- 220 s
% 550-353
3 120-30 _ 457
% 550-353 7

3aTeM paccuUMThIBAaEM KOAOBble 3HaudeHuss X # X!. Tak kak
dakTop X; oka3sbiBaeT npsiMoe BiusiHME Ha 3P@EKTUBHOCTb, TO 3Ha-
yeHus X, X" Haxoaum no dopmyne (5), a 3HaueHus Xy, X" - no
dopmyne (6).

XK 353420710 _37 X" =353+ 90-10 53
4315 5
xf:5,50—90_30=419 Xy 550~ 20730 _ 484

3AOAHUA OJ151 CAMOCTOSITE/IbHON PABOTbI

3agava 1. OnpegenuTtb 3Ha4YeHne 0606LeHHOro nokasarens
W, OCHOBbIBAasICb Ha ero 3Ha4yeHuu, NpPUHATb pelleHne o npuobpeTte-
HUM KoMbBaliHa anst y6opky YepHOW CMOpoaunHbl. B Tabn. 4 npuBeaeHsl
rokasaTenn TEXHUYECKOr0 YPOBHS KOMbGaWHOB: OTeyecTBEHHOrO —
KNs-1 (FCKB MO «ArpoMalunHa») n $huHckol MawuHbl Monac (A/O
PakeHycTemno) .

Tabnuua 4 — 3HayeHns IKCMJ1lyaTaUMOHHbIX nokasarenem

Kpurepui KombaiH .
Kn4-1 MoHac
Mpon3BOANTENBHOCTL , ra/vac 0,51 0,21
MowHocTb aBuratens, KBt 18,4 37
YaenbHbI pacxod Tonavea, Kr/ra 5,5 15
MonHoTa cbeMa aroa, % 97,44 95,5
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Kputepui KombaliH ]

Krg-1 WNoHac

MNonHoTa ynasnueBanHus arog, % 91,47 93,2

MonHoTta cbopa siroq, % 89,13 89,0

MosioMKka MHOroNIETHUX BETBEN, % 0 5,6

YaenbHasa cyMMapHast TpyA0eMKOCTb 0,07 0,14

TO, Yyen.y/y

KoadnuMeHT roToBHOCTH 0,95 0,91

3apaya 2. C nomoubto 0606L1eHHOro nokasatens npovsse-
CTW OLEHKY TEXHWUYECKOro YPOBHS Npoaykumn. B Tabn. 5 npeacraene-
Hbl 3HaYeHUs1 MokKasaTesien 3epHOYOOPOUHBLIX KOMOAWHOB PasfiMyYHbIX
dupMm. 3gecb NpuHATLE 0603HaYeHUs: X; — MPOU3BOAMTENBHOCTb, T/Y;
X, — pacxoa TOMAMBa, N/4; X3 — NoTepy 3epHa 3a MOMOTUNKON, %; X4
— apobneHune 3epHa, %; Xs — copHast npumeck, %; Xg — YpOBEHb LWY-
Ma B kabuHe, 0b6; X; — HapaboTka, u.

Tabnuua 5 — 3HaveHus kpuTepunes

No Mogaenb Xi X5 X3 X4 X5 X6 X5
Al |DON_1500 16,25120,0(3,0(1,25]|2,25|81,7|106,0
A2 | DOMINATOR_98SL [11,83|24,0]12,0|2,30/0,40]80,5|120,0
A3 | FIATAGRI_3600 13,40121,412,0(0,80]1,00]84,0|120,0
A4 |M_7720_TITAN11 12,50 125,9(3,0(2,80]|6,20]|81,0|141,0

A5 | DD_8820 20,60]29,5(3,0/0,30|0,70|81,0]119,0
A6 | KEYS_1660 18,00 | 27,0 | 3,0 | 0,90 | 3,40 | 84,0 | 130,0
A7 | DD_1055 10,80117,5/2,0/1,20|0,30 | 79,5 150,0

3apaya 3. C nomouwbio 0606LWEeHHOr0 KpuTepus npou3BecTy
CPaBHUTESbHYIO OLIEHKY pasfinyHbIX OrnepaumoHHbIX cucteM (Tabn. 6).
Tabnvua 6 — [JaHHble No onepaLMOHHbLIM cUCTEMaM

HanmeHoBaHWe Kputepus NT | OS/2 | Unix
1 - BO3MOXHOCTU 3,7 | 3,2 3,5
2 - OpyxentobHOCTb 3,7| 3,1 2,1
3 - YnpaBnsgeMocTb 36| 34 2,6
4 - Npon3BoaNTENbHOCTb 32| 33 | 39
5 - 3ddekTnBHOCTL MO cTonmocTn | 3,2 | 3,4 2,8
6 - Ycnyru 1 conposoxaeHune 30| 2,7 | 2,8

3apaya 4. C nomowbio 0606LWEHHOr0 KpuTepusi Npou3BecTu
CpaBHUTESIbHYIO OLIEHKY KOMMNblOTepos (Tabn. 7).

Tabnuua 7 — PeATUHI KOMMbIOTEPOB Pas3nnyHbIX hrpM

| HaumeHosahue kputepust | Dell | Apple | IBM |

11
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1 - CepBuc 8,63 | 8,06 | 8,01
2 - TexHnyeckas nogaepxka 8,09 | 7,72 | 7,99
3 - UeHa 8,82 | 6,58 | 6,01
4 - HapgexxHoCTb 8,96 | 8,58 | 8,54
5 - PaclunmpsieMoCTb CUCTEMDI 852 | 7,64 | 691
6 - OYHKLUMOHANBLHOCTb 8,73 | 84 |7,96
7 - Obwas ynosneTsopeHHocTb | 8,77 | 8,14 | 7,89

3agava 5. CrpoutenbHas dwvpMma [o/kKHa YCTaHOBUTL ANS
rnoakayku BoAbl B TPEXSTaXHbIA [OM 3feKkTpoHacoc. Ha ocHose
0606LLEHHOrO KpUTEpPUS BblbpaTb NyylUMA BapuaHT M3 Tpex pas3Ho-
BMAHOCTEN MOZIENbHOIO pAAa 3MeKTpoHacocoB (Tabn. 9).

Tabnunua 9 — XapakTepncTUKKN 3/1EKTPOHACOCOB

HoMWHanbHoe 3Ha4YeHne
HaumeHoBaHune | KM50-32-125 | KM65-50-160 | KM160/20-50
nokasaTens
Mopaya, m>/yac. 12,5 25 160
Hanop, m 20 32 20
MoLLHOCTb, KBT 1,62 4,1 10,8
Macca, kr 47 76 194
LleHa, TbIC. pyb. 14 20 44
3agaya 6 — OueHuTb YpOBEHb KayecTBa XOM0AWIbHWKOB
(Tabn. 10).
Tabnuua 10 — icxoaHble AaHHbIE ANS OLEHKU KAyecTBa XONOAWbHU-
KOB
O603HaueHne egn- | «Hopp» | «ATnaHT» | «CTuHON» | «CapaTtoB»
HUYHOO
nokasaTens Ka4yecTBa
06bEM MOPO3U/IbHOM 48 60 36 24
Kkamepbl (1)
06BEM X0/10AUNbHOM 150 180 200 120
kamepsbl (1)
notpebnsiemas aHep- 0,25 0,3 0,28 0,22
rms (KBT./4ac)
BpeMsa Mexay pa3mo- 3 6 6 3
po3kamu (Mec.)
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BapvaHTbl 3aAaHuit Anst BbINOSIHEHUS KOHTDOJ'IbHOi;I pa6OTbI

Ne No Ne HanmeHoBaHue
BapuaHTa 3agaum KpUTEpUEB anbTepHaTUB

1 1 1,2,3,4,5 BCE

2 2 1,2,3,4 Al, A2, A3
3 3 1,2,3, 4 BCE

4 4 1,2,3,4 BCE

5 5 BCe BCe

6 6 BCe BCe

7 2 1,4,5, 6 Al, A3, A5
8 1 56,7,8,9 BCE

9 2 1,2,3,7 A2, A3, A4
10 3 1,2,5 6 BCE

11 4 1,2,56 BCe

12 5 BCe BCe

13 6 BCE BCE

14 2 1,3,5 6 Al, A2, A5
15 2 3,4,5 6 Al, A3, A5
16 1 1,57,8,9 BCE

17 2 1,2,5,6 Al, A4, A5
18 3 1,3,5 6 BCE

19 4 2,3,6,7 BCE

20 5 BCe BCe

21 6 BCe BCe

22 2 1,3,5, 7 Al, A2, A5
23 2 2,3,4,5 Al, A5, A6
24 2 2,3,46 Al, A6, A7
25 2 2,3,4,7 A3, A4, A5
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HEHTp AUCTAHIOHUOHHOTI'O 06y‘{eHI/IH W IIOBBbIIIE€HHA KBaJ’II/I(l)I/IKaI.U/II/I

Teopust MPUHATUSA PELLEHWI

C.A. bapkanos, U.C. CypoBues, A.W. NonoBuHKKHA ; Haydy.pea. B.H.
BypkoB. — BopoHex : M3aaTenbcko-nonurpaduyeckmin LeHTp Bopo-
HEXCKOro rocyaapcTeeHHoro yHusepcuteTta, 2010. — 652 c.

BOMPOCHI AJi1 CAMOKOHTPO/JIA

MNocTtaHoBKa 3agayv No npuHumny SMART.
CylHOCTb MeToaa 0606LLEHHON OLIEHKM.

3Ha4deHune 1 cywHocTb noka3satens NAP.

MocTponTb rpaduK yHKLUK KeNaTebHOCTH.
AnropuTtM onpegenexust 0606eHHOro nokasarens.

vihwn =
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