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ANITOPUTMBI,  NpPOrpaMMHAasl  apXHTeKTypa ¥  HHPOPMAUMOHHAsh  TEeXHOJOIHUs
MOJeJINPOBAHHSI METOM0B  MACIITA0MPOBAHWS CKOpOCTeli Mapa/uleIbHBIX INPOILECCOPOB
BBIYHCINTEIbHOr0 Kiacrepa // C. B. Munyxun, M. . Cyxonoc // Bicauk HTY «XIIl». Cepis:
Cucremnuii anami3, ympaBmiHHsS Ta iHpopmariiiai Ttexsomorii. — X.: HTY «XIIl». — 2013. —
Ne 62 (1035). — C. 78-92. — Bibumiorp.: 8 Ha3s.

3anporoHOBaHO  ANTOPUTMH  MACIITAOYBAaHHSA  INBHAKOCTEH — MMapajielbHUX  MPOLECOpIB
6araTonpoLeCOPHUX CHCTEM i OOYMCIIOBAIBHHX KJIACTEPIB, IJ0 MAalOTh TOMOTCHHY Ta I'€TEPOTCHHY
apxitekTypy. Po3po0iieHo mporpamMHy apXiTekTypa Ta iH(pOopMauliiiHy TEXHOJOTII JISi MOACITIOBAHHS
pobOTH aIrOPUTMIB, 110 BUKOPHUCTOBYIOTh Pi3HI METOIH PO3MOALTY 3aBJaHb Ha MPOLECOPH, HABEICHO
MPHUKIAIHA Ta PE3YIbTaTh 1X eKCIEePHUMEHTAIBHOTO JOCITIIKCHHS, SIKi MATBEpANIM X e(pEeKTHBHICTb IS
1no0yI0BH eHeproe(eKTHBHAX PO3KIaliB BHKOHAHHS 3aBJlaHb 3 JUPEKTHBHUMH CTPOKaMH BHKOHAHHS B
6araTompoLECOPHUX CHCTEMAX 1 OOUHCITIOBATBHIX KIIACTEpax.

KiaiouoBi ciaoBa: amroput™m, MpoLECOp, WIBHUAKICTh, 3aBAAHHS, JUPEKTHBHUA CTpPOK,
€HEePrOCIIOKHUBaHHS, TPUBAIICTD, IIIEHICTD 3aBJaHHS, COPTYBaHHS, 3aBaHTAKCHHS.

There have been proposed the algorithms for speed scaling on parallel processors for
multiprocessor systems and computing clusters with homogeneous and heterogeneous architectures.
Software architecture and information technology for simulation of algorithms using a variety of
methods for allocating tasks to processors are developed. There are examples and the results of their
experimental studies proving its effectiveness for constructing energy efficient scheduling task
execution with deadlines in multiprocessor systems and computing clusters.

Keywords: algorithm, processor, speed, task, deadline, energy consumption, duration, density
task, sorting, load.

YIK 658.012
T. U. KATKOBA, xaun. nej. Hayk, nonent, bYMub, bepasuack

3KOHOMUKO-MATEMATHUYECKASA MOJIEJIb 3AIAYHN
BBIBOPA CTPATETHUECKUX HAITPABJIEHUI
JAEATEJBHOCTHU NPEAINTPUATUS

IIpoBenen aHanu3 TpaAUIHOHHBIX MPHEMOB CKALIPH3aIUH BEKTOPHOIO KPUTEPHs KauecTBa OOBEKTa:
CPEeIHEB3BCIICHHOE 3HAUCHHI COCTABILIOMNX BEKTOPA YAaCTHBIX XapaKTEPHCTUK 00BEKTAa U OIU30CTH K
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00BeKTy-«uneary». IlokazaHo, 4To 3TH CKalsipHbIE KPHTEPUH HE DKBHBAJICHTHBL. PaccMoTpeHa 3agaua
OLICHKH YyBCTBUTEIHHOCTU 3HAUCHUN JTHX CKAIPHBIX KPHTEPUEB K OIIMOKAM B OLECHKE Ba)KHOCTU
YaCTHBIX XapaKTEPUCTHK.

KnioueBble cji0Ba: CTpaTerHyecKHe HANpaBICHUsS, MaTeMaTHYeCKHe MOJENH, BHIOOp
MPEANOYTEHUH), CKAJIAPU3aLUs BEKTOPHOIO KPUTEPHSL.

Beenenue. 3amaun BbIOOpa CTPATETMUECKHX HAIMPABICHUH AEATEIBHOCTH U
30H XO35CTBOBaHMS NPUHAIIICKUT K KJIaccy 3agad MPHHATHS PEIICHUS B MHOTO-
albTEpHATUBHON CUTyaluu. TpyIHOCTH pELIEHUs 3TOM 3aJaul CYLIECTBEHHO BO3-
pacTaroT B CBA3U C TEM, YTO NMPUHHMAEMOE PEIICHHUE JOJDKHO OBITh MPHEMIIEMbBIM
M0 MHOTHM, YacTO HPOTUBOPEUYHBBIM, KPUTEPHSIM. DTH KPUTEPHH OOBIYHO (HOPMY-
JMPYIOT KaK (PaKkTopbl, KOTOPHIE MOTYT OBITh KOJMYECTBEHHO OLICHEHBI U B COBO-
KYITHOCTH HCIIOJIb30BaHbI Ui Pe3yJbTUPYIOLIEH OLEHKU YPOBHS HEPCIEKTHBHO-
CTH, 11eJ1ecO00pa3HOCTH, IOJIE3HOCTH, 3(P(PEKTUBHOCTH NMpPHU BBIOOpE CTpaTeTrnye-
CKHUX HampaBlIeHUH JesTebHOCTH. K uncity Takux (pakTOpOB MOYKHO OTHECTH:

° YPOBCHb COOTBCTCTBHUA HHaHpreMOﬁ JACATCIBbHOCTHU BayKHEHILINM

COBPEMEHHBIM TEH/ICHIUSAM PA3BUTH SKOHOMHKH, TEXHUKH, TIpaBa U T.IL.;
®  YpOBEHb 3aIIOJTHEHHOCTH «HHIIINY;

® YpOBEHb COOTBETCTBHS IUIAHUPYEMOH K  BBIMYCKY  IIPOXYKIHH
€BpOIEHCKNM (MHPOBBIM) CTaHAAPTaM;

®  ypOBEHb IIPOTHOZUPYEMOH MPHOBLIH;

® BO3MOXHOCTb HCIIOJIb30BaHUS 3(P(EKTHBHONW 1IEHOBOW KOHKYPEHTHOM
MIOJINTUKH IIPY PEAIN3ALUN IUIAHUPYEMOH K BBIITYCKY NPONYKLIUU;

e mpejmoJiaraeMasi Mpo0JDKUTEIBHOCTD KM3HEHHOTO IUKJIA MJIaHUPYEeMOM
K BBIIYCKY NPOAYKIIUH;

e cremeHb OOECIEYEHHOCTH TNPOU3BOJCTBA IUIAHUPYEMOW MNPOIYKIUH
(Hanu4ue CHIPHEBBIX, TEXHOJOTMYECKHX pEecypcoB, pabodell CHIIbI,
YpOBeHb ITpodeccCHoHaNIN3Ma PYKOBOISIIETO MepcoHana, 3(h(HeKTHBHOCTD
1 Ka4eCTBO CTPYKTYPHI CHCTEMBI yIIPaBJICHUS U T.11.);

e cremeHb ~ O0ECHEYEHHOCTH  (DMHAHCOBBIM  pecypcamu  (Hajm4yue
COOCTBEHHOTO KaIlMTaJla, BO3MOXXHOCTh IPHUBICUCHHS JTOTOJHUTEIBHBIX
WCTOYHHUKOB (DMHAHCUPOBAHMS BBIITYCKA INIAHUPYEMOH MPOTYKIINH);

® YpPOBEHb HEOMNPEJEICHHOCTH PBIHOYHOM CHUTyalluu, COOTBETCTBYIOLIEH
BI)I6I/IpaeMI)IM CTPaTCru4€CKUM HAIMPaABJICHUAM ACATCIIbHOCTH.

UYuciio ¢akTopoB, BIMSIOIIMX HA BBIOOP CTPATErHMYECKOTO HAIPaBIICHUS
JIEeSTeTbHOCTH, MOXHO 0e3 Tpyda YBEIWYWTh. BaXXHBIM  SBISETCS  TO
00CTOATENBCTBO, YTO HEOOXOTUMOCTh YydUeTa STHX (aKTOPOB NPH NPHHITHH
pelieHus JeaeT 3a4a4y BhI0Opa MHOTOKPHTEPHATIbHOM.

Ha nmpakTtuke  HMCHONB3YIOTCS ~ HECKOJNBKO  CTaHAAPTHBIX  IIPUEMOB
CKaJISIpU3allu  BEKTOpHOro Kpurepus. OJHAKO, HEAOCTaTOYHO H3YYCHHBIM
SBJISIETCS BOIIPOC O TOM, KaKOi M3 HUX OoJiee MPEANOUYTHUTENICH B 331a4e BhIOOpa
CTPAaTernueckoro HampaBJIeHHusl JesTenbHocTH npeanpusatui. Chopmyiaupyem
COOTBETCTBYIOIIYIO 331ady.
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IMocranoBka 3amaum. 3amada BbIOOpa MPEANOYTEHHN MJIsi CPaBHHBAaEMbIX
00BEKTOB (MM JEHCTBUM, CTpAaTErwil) — TpaJWIMOHHAS 3aJada dYeIOBEYECKOU
npaktuku. JKenanue caenatbh BHIOOP BO3MOXKHO 0oJice 000CHOBAHHBIM IPUBOIUT K
HEOOXOJIUMOCTH BBOJa M PACCMOTPCHHUS KAKUX-THOO XapaKTEPUCTHK, (HaKTOpOB,
MapaMeTPOB OOBEKTOB, KOTOPBIC MOXKHO OBLIO OBl M3MEPUTh WM OICHHUTH
KOJIMYECTBEHHO. [Ipu 3TOM, ecim OOBCKT XapaKTepU3yeTcs 3HA4YCHUsAMH M

napamerpos (Hanpumep, F,F,,..., F,), To 3anaua Bei6opa cBoautces K OTHICKAHHIO
Y HCIOJB30BaHUIO KakKoro-in0o OOOCHOBaHHOTO NpaBHia, B COOTBETCTBUH C

KOTOPBIM MOXHO ObLn0 Obl cpaBHuTh Bekrop (F,, F,,...,F,) mapamerpos i-ro
obbexra u Bekrop (F,F,....,F.) mapamerpoB k -ro ob6bexra. DTO HpaBHIO

JOIDKHO OBITh peaJM30BaHO B BHUJIE HEKOTOpoH (OpMalbHOW NpOLENypHI,
IPUMEHEHHE KOTOPOil MO3BONMIMIO OBl CHenaTh OJHO3HAYHBIM BBHIOOP B MONB3Y
OJTHOTO WJIN IPYTOTO OOBEKTA.

IToHATHO, YTO TPYOHOCTH PEIICHHS MPOOJIEMBI MPEATIOYTEHHUSI OHOTO BapH-
aHTa JCUCTBUH Mepen IpyriM BO3HHUKAIOT B CBSI3M C TEM, YTO BHIOODP HAMIYHIIETO
BapuaHTa HE MOXKET OBITh CIEJaH C YIE€TOM TOJIBKO OJHOTO, JJaK€ OYCHb BAXKHOTO
MOKa3aTesst, HanpuMep, 10 BenmanHe npuosum. HeoOxoanMocTh ydera Bcex KO-
HOMHYECKHX TOKa3aTeslel NPUBOAUT K BEKTOPHOCTU KpUTepHs. VI3BecTHBIE TEXHO-
JIOTUU PEUIeHUs 33724 BEIOOpA C BEKTOPHBIM KPUTEPHEM COCTOST B CIIETYIOLIEM.

IIpexxne Bcero jpemaercss IONMBITKa peaidu3oBaTh [lapero-oTceuBaHUe
HEKOHKYPEHTOCIIOCOOHBIX BapHUaHTOB. B CBsI3M ¢ O3TUM BBOOUTCS IIOHSATHUE
MaxopupoBaHusa. bynem cuutarh, yTO 00BEKT A Ma)KOPHUpPYyeT CpaBHUBAEMBIH ¢
HUM 00BeKT B, ecin Bce dKOHOMUYECKHE TMoOKa3aTenn o0bhekTa A HE XyKe
COOTBETCTBYIOIINX IOKa3aTenel o0bekTa B, 1 nmeercs mo MeHbIIell Mepe OAUH
MIOKa3aTeJb, 110 KOTOPOMY 00BEKT A Iydiie, 4ueM o0bekT B .

B pesynbprare npuMeHeHHs 3TOH NpPOLELYphl YHCIO KOHKYPHPYIOIUX Bapu-
AQHTOB YMEHBILIAETCA, HO, KaK IPAaBUIIO, HE CIIUIIKOM CyIecTBeHHO. [loaToMy nanb-
HeWIas mpouexypa paHkHpOBaHUS CPABHUBAEMBIX OOBEKTOB MCHONB3YET T€ WIH
MHBIE CTI0COOBI CKaIIpU3allii BEKTOPHOTO ToKa3arens. ONuieM U CpaBHUM HX.

OcHoBHBIE pe3yJbTaTbl. Ha mpaxkTvke MPUMEHSIOT CIEIYIOIHe OCHOBHEBIE
MO/IXO/IBI K PEIICHHUIO 3a/1auH CKassipu3armu [ 1-4].

1) ®opmupoBaHHE U pacyeT CPEAHEB3BEIICHHOTO MOKA3ATEIIs.

2) ®opmupoBaHHe OOBEKTa-Waeala W  PacyeT  «PACCTOSHHUS»  OT

OLIEHMBAEMOT'0 00BEKTA 4O ITOr0 00BEKTA-HAcAIIA.

Jis peanm3anuy 3THX TOAXOJOB HEOOXOIMMO NPEABAPUTEIHHO PEIIUTH
NoJ3a7auy paHKUPOBaHMA IOKa3aTeled MO CTEeNeHH HX BaXKHOCTH U pacdera
BECOBBIX KOI()(UIMEHTOB, YYHWTHIBAIOIIMX Ppa3IM4Ms B BaKHOCTH O3THX
nokasarenen.

Pemenne 3amaum paHXMpOBaHHMS IOKaszaTesied OOBIYHO OCHOBBIBAaeTCS Ha
pesyibratax 00pabOTKM JaHHBIX, IMOJYYaeMbIX IPH OSKCHEPTHOM OLEHUBaHWU
YPOBHS 3HAUUMOCTH OTJEJNbHBIX MoKkazaTenel. OOIIen3BeCTHBI TPY/IHOCTH, BO3HHU-
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Kalolllie IIepel SKCIEPTAMH B CBS3M C HEOOXOJMMOCTBIO IPHUIMCATH KaXKIOH
XapaKkTepUCTHKE OObEeKTa BHIOOpA  KOHKPETHOE  YHCJIO,  ONPENeIISIOIIEe
COOTBETCTBYIOIIUN BeCOBOU K0d(duimeHt. PeasbHO 3TH TPYAHOCTH MPHUBOIAT K
6oJbIIOMY Pa30poCy 3HauCHUI STHX KO3(D(QHUIIUEHTOB, YTO OOBEKTUBHO OTPaKaeT
IUTOXYIO, KaK PaBUJIO, COTJIACOBAHHOCTh MHEHHI 3KCIIepTOB. OIMH U3 BO3MOKHBIX
€CTECTBEHHBIX MyTEH PElIeHHs 3a1a41 PAHKUPOBAHHS COCTOMT B CIIEAYIONIEM.

KaxxmoMy U3 3KCIepTOB MPEIBSIBISETCS CIUCOK MOKaszaTenael. 3amada K-
mepTa COCTOMT B OLIEHUBAHWU PAaHTa KaXOr0 U3 MoKasarelieil myreM (GopMUpOBa-
HUS TTOCIICIOBATEIFHOCTH MOKAa3aTeNiel, YIOPSIOUYCHHBIX M0 YOBIBAHUIO CTEIICHU
UX BaXHOCTH. [IpH 5TOM K&Kl M3 DKCIIEPTOB, €CIIA OH CYUTACT HYKHBIM, MOKET
J00ABHUTH B 3TOT CIUCOK KaKHMe-TO TTOKA3aTeNH, OKA3BIBAIOIINE CYIIECTBEHHOE, IO
€ro MHEHHIO, BIHMSHUE Ha YPOBCHb MEPCIICKTHBHOCTH HAIPABJICHUS, WA MCKIO-
YUTh KAKHE-TO W3 MMCIOMIMXCS. Pe3ybTaThl paHKUPOBAHUS CBOIATCS B MaTPHILY
A= (aij), i=12,....m; j=12,...,n, B KOTOpOi a; — pasr, MPUCBOCHHBIN | -My
MOKA3aTEN0 | -M DKCIIEPTOM.

Craructuueckass 00pabOTKa pe3ydbTaTOB ONpOCa IKCIEPTOB COCTOUT B
00OCHOBAaHHOM  OIICHMBAaHMHM  paHra KaXJOro  I0Ka3arels, OOBEKTHBHO
0TOOPAXKAIOIET0 KOJUICKTUBHOE MHEHHE SKCIEePTOB. JTa 3aja4a Ui KOHKPETHOTO
MoKasaTesst | MOXET OBbITh pellieHa MyTeM OTHICKAHUS TAKOr0 KOMIIPOMHCCHOTO
3HAYCHUS, KOTOPOE OyIeT MUHUMHU3UPOBATh CYMMY KBaJIpaTOB €r0 OTKJIOHCHHUH OT
PaHrOB, MPUCBOCHHBIX 3TOMY MOKA3aTENI0 IKCIIEpTaMu. BBeieM onTUMU3HPYEeMbIid
(hYHKIMOHAT [T | -TO TTOKA3aTels

n

J, =Z(ri—aij)2:>mrin, i=12,..,m, 1)

=

rae I; —McKoMasi KOMIIPOMHCCHAS OLIeHKa JUIA | -To rmokasareins. Muaumym (1)

HaiiieM HenocpeacTBeHHo, quddepentupys (1) mo r,, i =12,...,m.

d\] . n n
I — —
o -2 i-a) =2 -3 a, =0,
i = i1
OTKYyJda
1 n
nzﬁz%, i=12,...,m. 3]
j=1
HeprHHO BUACTH, YTO HaWJIy4dllasd B CMBICIC HAWMCHBIIUX KBaJApPaTOB
KOMIIPOMHUCCHAA OIICHKAa JUIA KaXXAO0ro II0KasaTeyid ¢€CTb 00BIYHOE cpeaHee
apI/Iq)MCTI/I‘IGCKOC PaHroB, MPUCBOCHHBIX 9TOMY ITOKA3aTCIIF0 SKCIIEPTAMU.
PaCCMOTpI/IM TEOEPb JUCIIEPCHUMU OKCHEPTHBIX OHCHOK JJId KaXXI0To
MOKA3aTe s, XapaKTEPU3YIOIIUe Pa30poC 3TUX OLIEHOK OTHOCHTENBLHO CPETHHX:
13 .
D, :HZ(aij—ri)z, i=12,...,m. (3)

i1
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Pamxupyem IokasaTesn B IOpsiake yObIBaHUS MX cpeaHero paura. ITycts npu
ITOM IOKa3aTenu pacmonoxarcs B mocaemoBatensuoct L=(I,1,,...1,),
|, — HOMep mokasarenst, crosmero Ha K -M MecTe B MOTyYCHHOH IOCIEIOBATENIb-

HocTH L .

Teneps HEOOXOUMO OLICHUTH CTEIICHb COTIACOBAHHOCTH MHECHUH IKCIIEPTOB.
B xauecTBe Mephl COTJIAaCOBAHHOCTH MOXET OBITh HCIOJNB30BaHA CPCHHSS
JICTIEPCHS OLIEHOK PAHTOB MOKa3aTeNlel, BRIYHCIsIeMast o popMyIie

1 m
o= 2.0
i=1

ﬂCHO, qTo DCp =0 , B TOM cCJjiy4ae€, €CJIM OLICHKU paHr'o0B BCEX 3KCIICPTOB I1O

3

Ka)KIOMy II0Ka3aTeN0 COBMNAajaoT (T.e. &; =F, j=12,...,n). C apyroii cTopo-

HBI, MakcHMallbHasi CpEIHSs IUCTepcHs OyneT IoJydeHa INpH MaKCHMalbHON
HECOTJIACOBAaHHOCTH PAHTOB, IIPUCBOCHHBIX JKCIIEPTaMHM, KOTOpas OyAeT peanunso-
BaHa, eCIM N=M M KaXAbIH W3 MOKa3aTelIeH MOJYYNUT MO COBOKYITHOCTH MHEHHUH
SKCIEPTOB BCE BO3MOXKHBIE HOMepa. [Ipu aTom

:_Z( n+lj _Ezn: jZ_j(n+1)+@ =

n j=1

_ 1| n(h+1)2n+1) n(n+1y . n(n+1f | n*-1
n 6 2 4 12

Hpyro#l mokasaTenb Mepsl cornaCOBaHHOCTH—Koa(b(bHuHeHT KOHKOPAAINH

m (m+1)—§n:ai,-

BBIYKCIISIETCA 110 hopmylie [5]: W= ( )mz Z >

j=1

IlomyyeHHass paHXHUPOBAaHHAs TIOCIEAOBATEIBLHOCTh IIOKa3aTesell MOXKeT
OBITH UCIIOJIb30BaHA JUIsi PacdeTa BECOBBIX KOA(P(PHIMECHTOB, XapaKTePH3YHOIIUX
Ba)XHOCTb Noka3zaTeneil. [IpocTeiias MeToinka COCTOUT B TOM, YTOOBI IPUCBOUTH
[IOKa3aTeqI0 BEC B COOTBETCTBHM C €0 MECTOM B PaHXUPOBAHHOMN
nocienoBatesbHOCTU. [Ipu 3TOM HaMOONBIINI BeC MOMKEH HMMETh I0Ka3aTelnb,
UMEIOIUIl MHUHMMANbHBIH paHr, paBHbIM 1, a HauMMeHbIIMH — MOKa3aTenb,
UMEIOIUIl MaKCUManbHBIM paHr, paBHbli M. Ilockonbky paHr nokasarensd,

crosimero Ha K -mM Mecte ot Hauana B nocnenoBarensHocTd L pasen m+1—K, o
€ro BeCOBON KOA((UIIHEHT O, MOKET OBITh paccuuTaH 1o (Gopmyre

m+1-k m+1-k

o = — =2 . 4
Z(m+l—k) m(m +1)

k=1
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Ilpu sToM cymma o, , k=12,...m, Oyzer paBHa 1, a uuClIeHHOE 3HAUYEHHE
o, Oyzmer Tem OOJBIINM, YeM BBIIIE MECTO MOKa3aTeds B PaHKHPOBAHHOM
nociieioBatebHOCTH. HecMOTpst Ha MPOCTOTY M MHOTOKPAaTHOE IPHUMEHEHHUE ITOM
METOJIUKH, 11€7eC000pa3HOCTh €€ NCIIOIb30BaHHS BBI3BIBACT CEPHE3HbIE COMHEHHS.

Jlero B TOM, YTO JBa WJIM JaKe HECKOJBKO KaKUX-JIMOO IOKa3arelei,
MMEIOIINX pa3Hble HOMepa B MOCIENOBATENLHOCTH L, MOTYT NpaKTUYECKH He
OTJIMYATBCA IO BAKHOCTH C TOYKH 3PEHHSA HX BIUSHUS Ha IIEPCIICKTHBHOCTH
HAlpaBlICHUs W, CJIEAOBATENbHO, NOJDKHBI MMETh OIMHAKOBHIH Bec. C mpyroif
CTOPOHBI, MOXET OKa3aTbCs, YTO JBa PSOOM CTOSAIIMX I[OKasarens U3
HOCJIeOBAaTENBHOCTH L OyoyT OTIMYaThCS MO BaKHOCTU IPYT OT Ipyra ropasio
Ooiee CymIECTBEHHO, HEXENH 3TO cienyeT u3 ¢opmynsl (4). HBIME ciioBaMmw,
MIOJIy9eHHAs B pe3yibTaTe 00paboTKH oImpoca SKCIEPTOB WHPOPMALHUSI O CPEIHEM

paHre r, TMoxKasarejsl JOJIKHa HCIOJIb30BaTbCA HC TOJIBKO U YHOPAAOYMBaHUSA

ToKasaTesiell, Ho 1 Gosiee KOHCTPYKTUBHO - JUISl pacueTa BECOBBIX KO (HIHEHTOB.
C uesbl0 OLEHKH BECOB TOKA3aTeNell CHAyana JUls KakIOM Mapbl COCEIHHUX
nokasareneii (l,l,,,) B mocinenoBarenbHOCTH L mpoBesieM MPOBEPKY CTATHCTH-

YECKOH TUIIOTE3bI O PA3IMMMK MX CPEAHUX PaHroB f u I . Jlis 9Toro nenois-
3yeM CTaHJAapTHYIO NpOLEAypY IPOBEpKH rumore3sl H, o paBeHCTBe cpemHHX
ABYX BBIOOpOK B :(a,K,l;a,K,z;...;a,K,n) u B,M:(a,ml;a,mz;...;almn). 3nech
BbIOOpKa B, cooTBeTcTBYeT HabOpy paHroB, NPHCBOEHHBIX dKcrepTamu |, -My
nokasatemo, a B, — nabopy panros mis l,,; -ro nokasarens. byjaem cuuTath, uTO
BoIOOpka B, m3BieueHa w3 reHepanbHON COBOKYNHOCTH CIy4aiHBIX BEIHYMH,
Paclpe/IENEHHbIX HOPMAIBHO € MAaTeMaTH4eCKMM OKMAAHMEM I, M aucnepcueit
D, , a Beibopke B, — cooTBeTCTBYeT HOpPMAILHOE pAacTIpEAEICHUE ¢ IapaMeTpamMu
(I]KI,D,KI). Takast rumore3a NMpH XOpPOIIEH COTIACOBAHHOCTH PAHTOB (BBICOKOM

KBaJH(HUKALNU 3KCTIEPTOB) BIIOJIHE JOMYCTHUMA.
®dopmupyem kputepuii [6]:

Kpurepuii t, — HOpManbHO pacnpejieNieHHas CilydaiiHas BEJIMYMHA, MaTeMa-
THYECKOe OXHAaHHEe KOTOPOH paBHO Hymio (eciu BepHa runoresa H, ), a aucnep-
CHs paBHA EIMHHMIIE.
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Beruncnennsle 3HaueHus t, CpaBHMBAaEM C KPUTHYECKHM 3HAUYE€HUEM th,

1tz
— I e 2dz nns 3amaHHOTO YpOB-

Jor g
1-2a

HA 3HaYUMOCTH o =0.1 B COOTBETCTBHH C PABEHCTBOM CD(th)— 2

TO Pasnu4Me MEXIY CpeIHMMH Ui Habopos B, u

B3ATHIM M3 Tabmuue! GyHKmn Jlammaca (D(t) =

0.4.

Ecmu mpu stom 1, >t ,

B, , 3uaunmo. Torna nokasarensm |, u l,,; mpucBauBaroTCs Beca COOTBETCTBEH-
HO v =m+1-n m v =m+1-1 . Eciu ke 1is HeKoTOporo K umeer Mecto

HepaBeHCTBO f, <t _, TO pasnmume He3HaumMmo. B sToM ciyuae obomm moxasa-

Kp ?
y h, +h
TEeJIAM NPUCBANBACTCSA OJJMHAKOBBIM BEC v =V =M +1—% :

B pesymbTaTe peann3aluH OIMCAHHOM MpOLEAyphl HabOpy MOKa3aTelei
(ll,lz,...,lk,...,lm) CTAaBUTCS B COOTBETCTBHE HA0OpP BECOBBIX KO3(D(MHUIUEHTOB

(v,l,vlz,...,v,k,...,v,m).

INokazaTenw, MCHOIb3yeMble AJISI OIEHKH TEPCIEKTUBHOCTH HAIPaBIICHHH,
Pa3IMYaroTCs 0 CMBICITY, OTOOPaXaloT pPa3Hble 3KOHOMHYECKNE XapaKTEPHUCTHKH
3THX 00BeKTOB. COOTBETCTBYIOIINE HX KOJINYECTBEHHBIE 3HAYCHHS NMEIOT Pa3HYIO
pasMEpHOCTh W MOTYT NPHUHMMAaTh 3HAYCHHUS, CYIIECTBEHHO OTJIMYAIONIHECS IO
BenimuuHe. C Lenplo 00ecrnedeHusl BO3MOKHOCTH MX CPaBHEHMsS M MOCIIEAYIOLIETO
UCIIONIb30BaHMsl Ipu  (OPMHUPOBAHUM OOOOLIEHHOTO TIOKa3aresss HEeoOXOAMMO
BBITIOJIHUTh UX HOPMHPOBKY.

CraHzmapTHO NPHMEHSAEMBIH Ccroco0 HOPMHUPOBKHM IOKa3aTelned COCTOMT B
nepecueTe UX 3Ha4eHHH 1o Gpopmyiie

. —r.
I Imax
Z; = : ) )
rimax - r-imin
rae  T; — 3HaueHue i -To IOKa3aTess IS j To o0BeKTa,

i=12,..,m, =12, G =max{f, h,), 6o =minfr, )
ScnHo, uro pacyer mo Qopmyne (5), TPUBOAWUT YHCICHHBIC 3HAYCHUS
HOPMHPOBAHHBIX [I0Ka3aTeseh Z;; K HHTEpBAILy [O,l], IpUYeM 10 KpailiHel Mmepe

L IBYX 00BEKTOB HOPMHPOBAHHBIC 3HAYCHUA HAXOAATCA Ha TpaHUOAX I3TOTO0
UHTEpBaa.

Bo mHormx ciydasx Oosiee yaoOHOW SIBISIETCS HOPMHPOBKA, MEPEBOJISIIAS
3HAYCHUS &;; B MHTEPBAI [—1,1]. [Ipu aTOM Hcnons3yercs popmyna

_ 20 o) gy j=12. ©)

i r r '

imax ~ 'imin
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Eme oxwH 4YacTo WCHOJB3yeMBIH BapHaHT HOPMHPOBKH BBIMOJHSIETCS B
COOTBETCTBHH C BHIPAKCHHEM

a; — : H
Z.. :J—, | 21,2,...,m; J :1;21 (7)

rae I, U G; BBIUUCIHETCS B COOTBETCTBUH C (2) u (3).

IIpn wucnons3oBarnnu (7) HOPMHPOBAHHBIE 3HAYCHUS C BEPOSTHOCTHIO
ONMM3KOI K eIWHUIIE JIe)KaT B WHTEpBAJe [—1,1], NIpUYEM TpaHMIBl MHTEpBala HE
00s3aTEIBHO JOCTUTAIOTCS.

[Iycte mcmonms3yeTcss HOPMHUPOBKA B COOTBETCTBHH C (popmymoii (5). B pe-
3ynpTaTe €€ MPOBEIACHUS JBYM CPaBHHBAEMBIM OOBEKTaM IIOCTaBUM B COOTBET-
CTBHUE B TOYKH Z; = zil), Z,= (ziz) B M-MepHOM (pakTopHOM IpocTpancTee D, .

MmuoxecTtBo E mokasaTeneil pa3o0beM Ha J1Ba TOJMHOKECTBA:

E, — moaMHOXXeCTBO MOKa3aTelNei, U KOTOPBIX YBEIMYCHHE HX YUCICHHOTO
3HAYCHUA COOTBETCTBYET YBCINMYCHHUIO IEPCIICKTUBHOCTH HAlIPAaBJICHHUA,

E_ — nmoaMHOXeCTBO mokaszatenei, Al KOTOPBIX, HAlpPOTHUB, YMEHBIICHHE

YHUCIEHHOTO  3HAYEHHWS  COOTBETCTBYET  YBEIMUYCHHIO  IEPCICKTHBHOCTH
HalpaBJICHUS.

Tenepp MOXKHO pacCuHTaTh CPEIHEB3BEUICHHOE 3HAYEHHE CTENCHU
11e71ecO00Pa3HOCTH UCHOJIB30BAHUSA KaXI0M M3 JBYX KOHKYPUPYIOIIUX CTpaTeruit

no gopmyie
Sgl) = Zvizij - zvizij’ =12 (8)

ieE, icE_

HHH pacqua 0606]J.ICHHOFO ITOKa3aTeclii 4acTo I/ICHOHBSYIOT COOTHOIIICHHUC,
AQHAJIOTUYHOE MPEIBIAYIIEMY, HO MpPEICTABIAIONIEe COOOM HEe aIUTHBHYIO, a
MyHI)THHHI/IKaTI/IBHy}O CBepTKy

Dz

2 ieE, -
W= j=12 9)
2 ViZi
icE_
SIcHO, YTO  YpOBEHb  II€JECOOOPAa3HOCTH  BhIOOpAa  CTPATETHUYECKOIrO
HAIPaBJICHUS TEM BBIIIC, YeM OOJIbIIIC YUCICHHOE 3HAUCHHE S}l) WA SEZ).
3amMeTHM, OJHAKO, YTO CpaBHEHHE OOBEKTOB MO OOOOIICHHBIM IMOKa3aTelsIM

SJ@ u SJ(Z) HE DKBUBAJICHTHO, KaK 3TO IPUHATO CUHUTATh. B camom aecine, myCThb,

Hanpumep, 00bekT 1 yame o6bexta 2 no nokasaremo S\ . Ipn stom S > S

Zvizil - Zvizil > zviziz - zviziz .

icE, ieE_ icE, ieE_

i

ISSN 2079-0023. Bichux HTY «XTII». 2013. Ne 62 (1035) 99



3TO0 HEpaBEHCTBO, OUYEBUIHO, PABHOCHIHHO CIICIYIOIEMY

zviziz
ieE_
Zv le IEZE:W il IEZE:V| il Z vz, IEZE:VI i IEZE:VI i2 Z Z

ieE_ ieE_ ieE_

zviziz
z, 7. € ,
Z ViZiy |;v i;‘}I "’ Zvizil
icE_ icE_

OTKyZa

Zviziz
52 1> (s —1)E—

Zvi Zj;

ieE_

Jlerko BHIETh, UTO M3 TOCIEHETO HepaBeHCTBa cremyeT, uto S 2 > S
TONIBKO B TOM CITy4ae, KOTd » WZj, > Y V;Z;; , 4TO BBIIOHACTCS HE 0053aTETBHO.

icE_ ieE_

IIpuHiMnuaneHO APYrol NOAXOJ K CKaJSIpU3allAd BEKTOPHOIO IIOKAa3aTells
UCIIONb3yeTCsl MpH (OPMHUPOBAHUM, TAaK HA3bIBAEMOTrO, OOBeKTa-«uaeanay. Ilpu
9TOM TpaaulMoHHO [4,7] wucHoNb3yeTcst cleAyromas MeTtoauka. KoopauHaTsl
TOYKH, COOTBETCTBYIOIIEH 00BEKTY-«H IeaTy», BRIOUPAIOTCS U3 COOTHOLICHHUS

mjax {zij } icE,,

" |min {zij}, ieE, i=12,...m (10)
]

Temnepb B KaueCTBE MEPHI OIEHKH KayecTBa OOBHEKTOB MOYKHO HCIIOJB30BATh
paccTosiHie MeX1y TOYKOW B (pakTOpHOM mpocTpaHcTBe @, COOTBETCTBYIOIIEH
MPOU3BOJBHOMY, HAIIPUMED, | -MY OOBEKTY, U TOUYKOW, 3aJarOIIeH «HIcaTIbHBIN
00BexT. EcTecTBEeHHO, 11€1ec000pa3HOCTh MCIONIB30BAaHUS KOHKPETHOTO O0BEeKTa
TEM BBILIE, YE€M OTO PACCTOSHME MeHbuIe. [l pacuera oToro paccrosuus R,

MOYKHO HCIIOJIb30BaTh MEpBI, BBIYMUCISIEMBblE B pa3lIM4HbIX MeTpukax. M3 HuX
HanOosee ynoTpeOUTeIbHBIMH SBIISTIOTCS cienytomue [7,8].
1. Paccrosnne MuHKOBCKOTO

RY = z|z _u| ,j:1,2,...,n. (11)
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B wacTHOM ciydae, korga p =2, HOIy4aeM OOBIYHYIO €BKIIHIOBY METPHKY.
Ecim p=1, to dopmyna (11) maer Tak Ha3piBaeMoe BapHaLMOHHOE PacCTOSHHE

KonmoropoBa (nimm MaHX?TTEHCKOE PACCTOSHUE).
2. Paccrosiane CaHrxeu

(2 _ N (Zij_ui)Z i —
R _iZ:l:—Zij+Ui , j=12,...,n

B o6oux COOTHOLICHUAX, YEM MCHBIIC BCIIMYKWHA RjO , TEM BBIIIC KA4YCCTBO

00beKTa.

Mepa kadectBa 00bekTa (11) MOXeT OBITh clielaHa Ooyiee aJeKBaTHOM, eCliu
y4ecTh pa3iu4usi B BAKHOCTH IMOKa3aTelel, pacCUUTHIBAEMBIX IO METOJHUKE,
U3JIOKCHHOW BbIe. Takas Mepa Ha3bIBaeTCs paccTossHMeM MaxanaHoOuca u
BBIYHCIISETCS 110 hopmyrie

1
u I
Qjo = zvi(zij _ui)p
i=1
B yacTHOM ciydae, korma p =2, nojiyyaeM
1
m 2
0= Zvi(zij—ui)z , j=12,...,n. (12)

[MTokaxem, 4TO UCMOJB30BAHHE U YYET BECOBBIX KOI(D(DHUIIMEHTOB MO3BOJISIET
OoJiee NpaBUILHO BBIOpaTh 00BEKT, HanOoIIee OJIM3KUIT K 00BEKTY-«HACAITY».

ITycts, a1 npocToThl, 00BeKTEl A B B XapaxkTepHusyroTcs AByMs IOKazaTe-
JSIMH, TIPUYEM KOOpAWHATH 00beKkTa A B JBYMEPHOM IIPOCTPAHCTBE OIpeie-
astotess BektopoM (8, b) , koopaunater o6bexTa B —(b,a) , a koopauHaTE 06bEK-

ta-«uzeana» C pasubl (C,C) . BeruncnuM paccrosHus oT o6bekToB A U B 10

obobekta C B OOBIYHON METpPHKE

Rac =\)(C_a)2+(c_b)2,
Rge =4/(c—Db)* +(c—a)’.

OueBunHo, R,c =Ry .
BBeneM Tenepb BecoBble KOI(D(UIMEHTH V; U V,, OLEHUBAIOIINE BaXXHOCTU
HoKas3aTeleH, ImpuueM IycTb v, > Vv,. lIpeamonoxum panee, 4to |c—a|<|c—b|.

OT0 03HauaeT, 9To 00BeKT A OmmKe K 00BEKTy-«HIeary» 0 IepBOi KOOpANHATE,
a 00bexT B — 1o BTOpO¥.
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PaccuuTaem teneppb paccrossuue Maxamanoouca mo gopmyie (12). Iomyaum

Qac = \/V1(C_ a)’ +Vz(C—b)2 y Qpe = \/vl(C— b)? + v,(C— a)’ .

Brrunciaum TCICPb BEJIMYNHY

d =Qi. — Qi =v(c—a) +v,(c—b)’ —v(c—b)* —v,(c—a)’ =
= (1, = v,)(C—a) = (1, — v, )(C—b)® =(v, - v,)|(c—a)* —(c—b)’]

B cooTBeTCTBUM €O CACIAHHBIM BBIIIC MMpEANOJI0KCHHUECM, YUCIIO, CTOSAIICC B

KBAJPAaTHBIX ~CKoOKax, oTpuuatensHo. Cremosatenbho, Qi. <Qi.

Quc < Qg - Mocnennee o3HavyaeT, yTo 00BEKT A B METPHUKE, yUUTHIBaIOIIEH pas-

JIM4YHA B BaXKHOCTHU HOKaSaTeJ’Ieﬁ, HaXOJUTCA OIKe K 06T>GKTY'«I/II[eaJ'Iy», HECXKCEIN
00bekT B . DTO0 sBISETCS IpAMBIM CJIIEACTBUEM TOI'O, YTO 00BeKT A Ommke K

06T>CKTy C mno 6onee BAXXHOMY IIOKa34aTCJ/II0, YE€M 3TO MUMCCT MECTO IJIA 00BeKTa
B.

OTMeTnM, 4YTO OIHCAHHBIC BBINIC CTAHZAPTHBIC MOAXOAbI B 3ajade
CKaJSIPU3alMK HEe SKBUBAICHTHBI, TO €CTh €CIM 00BeKT A «Iydlre» o0bekTa B ¢
TOYKH 3PEHMs CPEIHEB3BEIICHHOTO MOKAa3aTells, TO OH He 00s3aTeIbHO OMIKe K
«upeary». Jiist MILTIOCTPALNY PACCMOTPHUM HPOCTEHIIIHIT IPHMED.

Ilycts 0GbeKTH A W B HMEIOT COOTBETCTBEHHO KoopauHaTsl (a,,3, ), (b,,b,),
BeCcOBbIe KOI()(HUIMEHTBI PaBHBI V, H V, U, KDOME TOrO, H3BECTHO, 4TO & < b,
a, > b, u Bce mokaszarenu otHocsATCA K E, .

[Ipu saTom

Sgl) =v,a +v,8,, Sg) =wb +v,b,.

Paccuuraem KOOpAUHATHI 06LeKTa-«I/1;:[eana»:

u_ U ( max{a, b} =b, J
C, max{aZ'bz}: a,
Torna B eBKIMJ0BOM METPUKE
1

1 1 1
Ry = (e —a)? +vie —a, 0’k =[uh —a’f =v2b -a),
1 1 1
Rao = (@ —b1)? + (e, =b, ' f =@, —b, Y f = vi(a, ~b,).
Teneps, o0bekT A «iy4dme» o0vekTa B 10 cpeaHeB3BemICHHOMY
MOKa3aTeJo, eCiu

S{) -85 = (8 ~b)+vi@ ~b,)=vi@ ~b,)-n(h -a)>0.  (13)
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C npyroii cTOpoHBI, 00bEKT A «TydIie» o0bekTa B 10 cTrerneHn 6mM30cTH K
00BEKTY-«HUICaNTY», CITH

1 1

RBO_RAO:VZE(aZ_bz)_VlE(bl_al)>o' (14)
Hepasenctsa (13) u (14) ne sxBuBanentHsl. Hanpumep, ecniu a, =4, a, =8,
b=6,b,=4,v,=3,v,=1,10 S =20, S =22, 10 ecth B «ryumme» A, Ho

Ra = 243, Rgo =4, 10 ecthb A «iryume» B .
HenocpeacTBEHHBIM ITOACYESTOM JIETKO MOKAa3aTh, YTO IPU APYTHX 3HAUYCHHSIX
ko3¢ duimentos d,, d, xapakrep NpPEINOYTEHHS MOXKET H3MEHHTHCS. DTO

00CTOATENBCTBO /IENACT aKTyaJdbHOW NPOOIEMYy YCTAHOBJIEHHS IPABHIBHOTO WU
BO3MO’KHO 00JI€€ TOUHOTO COOTHOILIEHHS MEKTY OLIEHKaMHU BayKHOCTH (DAKTOPOB.

Haxonen, ananu3upyemsle criocoObl CKasIpU3alii HEPABHOLICHHBI U C TOUKH
3peHus]  OPYrod CHUCTEMHOM  XapaKTepUCTHUKH COBOKYIHOCTH  (DaKTOpOB,
OTIPEACIAIONINX TIEPCIEKTUBHOCTD, II0JIE3HOCTh, 3()(EKTUBHOCTh BHIOMpPAEMOTo
HaINpaBjeHUsl JIeSTENbHOCTH-1yBCTBUTEILHOCTH PE3YJBTHPYIOIEH OIIMOKH K
MOTPEIIHOCTSAM HCXOTHBIX JaHHBIX.

UyBCTBUTEIBHOCTh — 3TO Mepa 3aBUCUMOCTH CHCTEMHBIX XapaKTEepPUCTHK OT
BO3MOXKHBIX BapHallMil 3J1eMeHTOB. UHCIIEHHAs OIleHKa 3TOM Mephl omperesnseTcs
COOTHOILICHHEM

raie H — cucremHas xapakTepucTHKa 00beKTa.

OnpenenuM YyBCTBUTEILHOCTh CHCTEMHOW XapakKTepUCTUKU (CKassipHas
OIICHKA YPOBHS IMPHBIEKATCIFHOCTH HATPABICHUS NESATEIHHOCTH) K BO3MOXKHBIM
omuOKaM B OIEHKH BaKHOCTH YaCTHBIX XapaKTEPUCTHK (BIHAIOMINX (PaKTOPOB).

Nmeem

lezm:virw H, = Zvi(ri_ri(()))z
i1

Torna
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Ilyctp
=arg max{y, }.

ITpu 3TOM 111 77, MOXKHO TOJTYYHUTH CIEAYIOIIYIO OLCHKY:

m 2 m 2 m
. ;lz (ri _ri(o)) dv, <Z(ri _ri<0)) dv, <Srdv, =1,.

2 1
i = 18, (r.—r.‘“)) = 2( _ <0>)2 i=
Viz(r —r(o) 1+= E R Vio rio rio
0

i i 2
o o 2i¢ig Vio (rio _riéo))

TakuM 00pa3oM, CHCTEMHas XapaKTePHCTHKA 00BEKTa, CBA3aHHAS C PACUCTOM
Omm3ocTH K OOBEKTy-«Haealy», MEHee YyBCTBHTEIbHA K ONIMOKAM OLCHKU
BRXHOCTH BIHSIOMHNX (DAKTOPOB, HEXKENIN CPEIHEB3BEUIICHHOE 3HAYCHHE 3THUX
(hakTOpOB.

BeiBoabl. IlpoBeneH  aHanmu3 TpaJAMLMOHHBIX  TEXHOJOIMM  pacuera
CHCTEMHBIX XapaKTepUCTHK OOBEKTOB, OMNpEAENsIeMBIX COBOKYIHOCTBIO HX
YAaCTHBIX XapaKTEPUCTHK M HCIOJIB3YIOIIMX H3BECTHBIE NPHEMBI CKaIApHU3aLUU
BEKTOPHOTO KpHUTEpus KadecTBa oObekTa. IloaTBepIeHO, YTO 3TH CHUCTEMHBIE
XapaKTEPUCTUKU HE DKBUBAJIEHTHBI. Iloka3aHO, UYTO CKaJAPHBIM KpUTEpUM -
OM30CTh K OOBEKTYy-«Heally» MEHee YYBCTBUTEJCH K IOTIPEIIHOCTAM B OIIEHKE
B2)KHOCTH YaCTHBIX XapaKTEPUCTHK, YEM CPEIHEB3BEIICHHOE 3HAYEHUE YACTHBIX
KPHUTEPHEB KauecTBa OOBEKTA.

Cnucok aurtepatypbl: 1. bewenes C. /]. Dxcneptusie oueHku / C. /[ bewenes, @.I. I'ypeuu. —
OkcriepTHble onmeHKH. — M. : Hayka, 1973, — 168 c. 2. Iiomos B. A., Ilagenveg B. B. DxcriepTHBIE
METOJIbl OIpesiesieH st BecoBbIX Kod(hduuuentoB /| B. A. Iomos, B. B.Ilasenves // Aromarnka u
tenemexannka. — 1976. Ne 12. — C. 95-107. 3. Kunu P. JI., Paiigpa X. TlpuHsiTHE pEIICHHUs TIPU MHOTHX
kpurepusix. /| P.JI. Kunu, Paiipa X. — M. : Paguo u cBszb, 1981. — 212 c. 4. [Toounosckuii B. B.
MHoOTOKpHTEpHANbHBIE 3afaud TpPHHATHA pemenuii. — M. : Mammuoctpoenne, 1978. — 198 c.
5. bepeowcnas E. B., Bepedcrnoii B. 1. Matematiuueckue METOAbl MOJICIUPOBAHHS 3KOHOMHUYECKHUX
cucteM. — M. : ®unHancel u cratnctuka, 2001. — 263 c. 6. I'mypman B. E. Teopust BeposTHOCTEH 1
MareMaTtHdeckas CTaTHCTHKa. — M.: «Belcm. mkoma», 1972, — 368c. 7. Maxapos Y. M.,
Bunoepaockas T. M., Py6uunckuii A. A., Cokonos B. b. Teopust BeIOOpa M NpUHATHS peuieHus. — M. :
Hayka, 1982. — 312c. 8. Adusazan C. A., bByxwmabep B. M., Enioxos U. C., Mewanxun JI. [.
Ipuxiagnas cratuctuka. Kinaccudukanus u cHIDKeHHE pa3MepHOCTH. — M. : DHHAHCHI U CTATHCTHKA,
1989.-518 ¢
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IIpoBeneHo aHami3 TpaaULiHHUX NPUHOMIB CKalsPH3aLil BEKTOPHOTO KPUTEPIIO SKOCTI 00'eKTa:
CepeHbO3BAKCHE 3HAYCHb CKJIAJOBHX BEKTOpa MPUBATHHX XapaKTEPUCTUK 00'€KTa i ONU3BKICTH 10
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o0'exTa-«ineamy». IlokazaHo, mo mi CKasIpHi KpUTepil He eKBiBaleHTHi. Po3MIfHyTO 3amady ONiHKH
YyTIUBOCT] 3HAYEHb IUX CKAJIPHUX KPUTEPiiB 0 HOMUIIOK B OLIHI[ BaXIMBOCTI IPHBATHHUX XapaKTe-
PHCTHK.

KnarouoBi cioBa: crparteriuni HampsiMH, MaTeMaTHYHI Mojenmi, BHOIp mepeBar, CKals[pH3amis
BEKTOPHOT'O KPUTEPII0.

The analysis of the traditional methods of quality criteria scalarization the vector object: the
weighted average values of the vector components of the particular characteristics of the object and its
proximity to the object-"ideal". Demonstrated that these criteria are not scalar equivalent. The problem
of estimating the sensitivity of the values of these scalar criteria to errors in assessing the importance of
particular characteristics.

Keywords: strategic directions, mathematical models, the choice of preference, scalarization
vector criterion.

YK 004.4.075

M. JI. TOJUTEBCKHH, ni-p Texn, Hayk, npod., 3aB. kad. ACY HTY «XIIN»;
H. JI. FPATHHCKHH, npesunent komnanun HUKC Comomenc, XapbKoB;
A. C. BABHHA, cryaeutka HTY «XIIN»;

I. I. PBIYKO, ctynent HTY «XIIN»

PE3YJbTATBI UCCJEIOBAHUS HHO®OPMALIMOHHOMN
TEXHOJIOI'MA YITPABJIEHUA KAYECTBOM ITPOIIECCA
PASPABOTKH ITIPOTPAMMHOT'O OBECIIEYEHHA HA OCHOBE
MOJHOPA3ZMEPHOM UCXOTHOM NTH®OPMAIIMN

IIpemaratoTest faHHBIE, MOTYy4YEHHBIE B pe3yibTaTe HCCIENOBaHHMS HH(MOPMAIIMOHHON TEXHOJOTHU
yIpaBIeHHUs] Ka4decTBOM Ipolecca pa3pabOTKH IMPOrpaMMHOIO OOECIeYeHHs] Ha OCHOBE MOJHO-
pa3MepHO UCXOHOW HH(POPMAIIWH.

KuoueBrie ci10Ba: mporiece pa3paboTKH IIPOrpaMMHOTO 00ECTIeUeHH s, TEXHOJIOTUSI, Pe3yIIbTaThl
HCCIICI0BAHMSI.

BBenenne. Ha ceroaHslmiHuil /€Hb, B YCIOBUSX PHIHOYHOM SKOHOMHKH,
npoOJeMa KauecTBa SBISETCS BaKHBIM ITOKa3aTelieM O€30MacHOCTH B Pa3IMIHBIX
chepax NeATETHPHOCTH YENOBEKa TAKWX KaK: SKOHOMHUKA, TOJHTHKA, SKOJOTHSI U
t.a1. CormacHo ISO, KadecTBO — 3TO COBOKYIIHOCTH XapaKTCPUCTHK OOBEKTa,
UMCIOIAsl OTHONIGHHE K €ro CHOCOOHOCTH VIOBJICTBOPUTH YCTAHOBICHHBIC W
mpemnoJiaraeMble TpeOOBaHUS MOTPEOUTENS. Y COBEPIIICHCTBOBAHUE JIEHCTBYIOIIMX
B OpTaHW3alli{ TPOIECCOB — OJHA W3 OCHOBHBIX 3aJad HWHXXEHEPHUM KadecTBa
MPOTPAMMHBIX CHCTEM.

B pabore B KauecTBE OCHOBHOW WJACOJIOTHH YIPABICHUS KAa4eCTBOM
ucnons3yercst moaxox TQM (Total Quality Management), xoTopsiii mpuUBOIUT
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