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B 3axinroueHue OTMETHM, YTO pesyibpTarhbl, U3-
JIOXKEHHBIE BBIIIE, MOI'yT OBITH IIOJIy4€HBI IIPH H3-
MEHEHHH I‘leﬁl/ll{bl JIMarHOCTUPOBaHMWA Has3Ha4ye-
HHUEM TOYEK 6noxuponaﬂm MM pasMeniCHHEM
KOMIIOHEHTOB CHCTEMbl B KOHCTDYKTHUBHBIX €IH-
HHULax.
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HUHTEPBAJIbI HEOIIPEIEJTEHHOCTHU 3AMEIIEHN KPUTEPUEB B
AHAJIN3E MHOI'OKPUTEPHUAJILHBIX 3AJTAY
B.B.IlopnHoOBCKMIA

Paccmampusaiomes  MHO20Kpumepuanvisle
3a0ayu NPUHAMUA PEUeHUT, 8 KOMOPLIX UMEIOMCS,
o2panuyeHHble (Ceepxy u/unu CHU3y) KOHMUHYatb-
Hole u/unu ouckpemmvie kpumepuu. ITpusodumes
npocmoli Memoo Ccpashenus no NpeonoYmeHuo
6aPUAHINOE ¢ UCNONL3OBAHUEM  UHMEPEANLHBIX
OYEHOK 3aMewjenull 3Ha4eHull Kpumepues 3nave-
HuaMu 00H020, ba3068020 KpUMEPUs.

Pa6ora BeimonHeHa npu noaiepxkke Hayunoro
tdorga I'V-BIID (nHAMBHAYaIBHBIA HCCIIEOBa-
tenbekuit rpant 2007 r. Ne 07-01-128).

1. Beenenue

Jns pelueHMs MHOTOKPHUTEPHAIBHBIX 3a7ay
HeoOXoAHMO NpHBJIeKaTh HHGOpMAIHMIO O mpen-
NOYTCHMAKX  J¥la, [PUHMMAIONIEro pemeHue
(JIITP). OnHuM M3 BUAOB TakoH MHGOpMAIWMH SB-
JMIOTCA MHTEPBAJIBHBIC OLEHKH 3aMeIlCHHH KpH-
tepues. IlepBoii paboroii, B koTopoii GblIM BBEZE-
HBl HHTEPBAJIBl HEONpPEEICHHOCTH 3aMEICHHI
(U1 KQXKOOr0 U3 KPUTECPUEB OTHOCHTEIBHO OfIHO-
0 M TOro xe — 6a3080ro KpuTepHs) 1 chopmyIu-
pOBaHO OCHOBAHHOE Ha HMX PELIAIOIEE IPaBMIIO,
Obiia, HO-BUAMMOMY, cTaTha [1]. OOumias Teopus
GHHAPHBIX OTHOIUEHUH NPEINOYTEHUS C 3aMKHY-
TBIMH IIPOMEXYTKAMH HEONPEEIEHHOCTH 3aMe-
WEHNH (HA3BaHHBIX MHTEPBAJGHBIMH KOIQuIM-
eHTaMH 3aMelleHui) 6pl1a passuta B [2], ogHAKo
peILAIOLKX IpaBKiI TaM He 6b110. Okasanock, YTo
€C/IH OTPEe3KH (3aMKHYTBIE OIPAHMYECHHBIMM IpPO-
MEKYTKH Ha YHCIIOBOW IPSMOH) Kak MHTEPBAIb-
HBIC OLEHKU 3aMelIeHuH, paccMaTpuBaBUIMECs B

[2], 3amenuTs MHTepBanamMu (OTKPBITBIMH [POME-
JKYTKaMH), To OHU GymyT Gosee afeKBaTHO OTpa-
*KaTh HMHGOPMAMIO O 3aMElIeHUIX, KOTOPYIO
MoxHO mony4uts ot JIIIP [3]. Tlpu Takom mpex-
CTaBJIEHMM MHTEpBajbHOH MH(OpMaumu 0 mpen-
MOYTEHUAX — B BHJIe HHTEPBAJIOB HEONPEICIEHHO-
CTM 3aMEIUEHHH — MOXHO HCIIONB30BaTh Pelliaio-
IIKe paByia, PaspaboTaHHBIE B TEOPHH [1apaMeT-
PHYECKOH BakHOCTH KpUTepueB [4 — 6]. D10 06B-
ACHSACTCA TEM, YTO KAaMXIOMY TAKOMY HHTEpPBAILY
COOTBETCTBYET Napa YTBEPXKIEHHH O MPEBOCXOJ-
CTBE B BAXHOCTH (C MOIXOIAILIMMH 3HAYCHUAMH
NapaMeTPOB) OJHOTrO W3 KPUTEPHUEB Hajl APYTHM.
3a uckiroueHuem [4, 6], BO Bcex mocieayro-
mux paborax IO NapaMETPHYECKOH BaXHOCTH
KPUTEPHEB ¥ MHTEPBAJBHBIM OLIEHKaM 3aMeIeHMi
KpuTepues, Bxaoyas [7, 8], paccMaTpuBanuch 3a-
JIa4y TOJBKO C KOHTHHYAIBHBIMHM KPUTEPUSIMH, KO-
TOpbIE MOTYT IPUHHMATH JIIOOBIE YHCIIOBBIE 3HA-
uenust. OZHAKO Ha IPAKTHKE 3HAYCHHA KPUTEPHEB
oObiuno orpannyensi. OrpanuucHss MOryT Obith
cBsi3aHbl 60 ¢ “dusuuecKoil” Npuponoi caMmoro
KpuTEepUs (HAampUMep, Macca HE MOXET ObITh OT-
PHUL@TENBHOM — 9TO OrpaHMYEHHE CHU3Y), I1b0 ¢
TpeboBaHUAMY K BapMaHTaM pelleHui (Harmpumep,
OrpaHHYEHHE HAa IPy30IOABEMHOCTh TPAHCIIOPT-
HOrO CpEICTBa BIEYEeT OrPaHHUYEHHE CBEPXY Ha
Maccy rpysa), 1u60 3a70XKeHbl yXKe IPH BBEJEHHU
INKaiB KpHTepus (npumep — OarnipHble WKab!).
Yacto BCTPEYarOTCs HA NPAKTHKE M JMCKPETHBIE
KPUTEPUH, KOTOPbI€ MOIYT NPMHHUMATh JIMIUb OT-
JIe/IbHbIE YUCIIOBBIC 3HAYCHMS. IIpuMepamu sBIisf-
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H0TCSL KPUTEPHH C LIETOYHCIEHHON GaJIpHOM 1IKa-~
JOM U KpUTEPUM C JMHIBUCTUYECKMMH IIKaJaMu,
rpajialiii KOTOPBIX OMMCHIBAIOTCS CIOBECHO.

BuumatenpHbll aHAIU3 I10Ka3ajl, YTO Pe3yJlb-
TAThl, OJYYEHHBIE I 3a]a4 C KOHTHUHYAIbHBIMH
HEOrpaHHYCHHBIMH KPHTEPUAMH, Ja/leko HE BCe-
ra MOXHO [epEHECTH Ha 3a/iayH, B KOTOPBIX €CTh
JMCKPETHBIC W/UIIM OrPAaHMYEHHBIE KOHTUHYA/b-
Hble KpuTepuy. [103TOMY aKTyanbHOH 1pobieMok
SBISCTCS Pa3BUTHE TEOPUM IApaMeTPUIecKOH
Ba)KHOCTH U TEOPMH MHTEPBAJIOB HEONPEIEICHHO-
CTH 3aMelieHui Jis Takux 3agad. Eif u nmocesmena
JaygHas pabora.

2. MaremaTuueckass Mojedb NpoGaeMHON
CHTYALUH

TMocnenyromee U3N0KEHHE OMMPAETCs Ha Cile-
JYIOLIYH MaTeMaTHYeCKyl0 Mojelb CHTyallMu
[PUHATYA) PELICHUS IPY MHOTHX KPUTEPHUAX:

<o Xh oS 2, P>, (€3]
rfie T — TUIl OCTAHOBKHU 3aJauH, X — MHOXECTBO
BApUaHTOB (CTPATErHii, IIAHOB, AbTEPHATHUB, ...);
fiv oo, fmu — Kputepun (ueneBsbie QyHKUMY, ...); P —
OTHOILIEHHME NpeAnoyTenus. Pasbepem mompobHee
CMBIC/ 3TOH MOJENH.

Tun MOCTAaHOBKM 3a[aud 3aBUCHT OT €€ KOH-
KPETHOrO COHEPXXaHHsA; MOXeT TpeOOBAaThCA BbI-
Opath OMH HAMIYYIUMH BApUAHT M3 MHOMXKECTBA
BCEX BO3MOXHBIX (HONYCTMMBIX) BApHAHTOB X,
WM BBIACIHTE HECKOJBKO JIYULIMX, MIIM XK€ PaH-
XKUPOBATH 110 IPEIIIOYTEHHIO BCE BAPHAHTHL, H T.1.
Kax/iplii BapuaHT penieHus x € X XxapakTepu3yer-
cst 3Havenuamu m 2 2 kpurepues fi. [Ton kpumepu-
em f; nonumaercst GpyHKuuMs, onpeneneHHas Ha X 1
[PUHUMAIOIAsi 3HAYCHHA U3 MHOXECTBA Z;, Ha3hl-
BaeMOro 0OKIYHO wikanoi xpurepus. anee Oynem
110JIaraTh, YTO BCE KPUTEPUH SBIISIOTCSA YMCIIOBBI-
My (T.€. MX IIKaJIbl — YUCIIOBBIE MHOXECTBA), NPHU-
dyeM OOnbUIMe 3HAYCHMS KPUTEPUS IMPEINOYTH-
TenbHee Menbluux. Kpurepun f, Ha3biBaeMele Ya-
CMHbIMU, COCTABIIIOT GeKMOpHblil Kpumepuii f =
(i, - /m)- Taxum 0OpasoM, Kaxxaplil BAPHAHT X Xa-
PaKTepU3yeTCs 3HAUYeHMAMH fi(X) BCEX KPHTEPHEB,
00pa3yIOMUMH 6eKMOPHYIO OYeHKY, WM, KPaTKo,
gexmoyenky 910ro Bapuanta f{x) = (fi(x), ..., fu(x)).
MHOXKeCTBO BCEX BEKTOIEHOK €CTh Z = ZiX ... X Zy
< R”. UYucnoBoe BEKTOPHOE IPOCTPaHCTBO R
UMeHyeTcst kpumepuanvroim. Kpurepuii f; Hasbipa-
erCsi KOHMUHYANbHBIM, €CIIM €ro 1Kana Z; — 4u-
CIOBOH NPOMEXYTOK, M OuckpemHbim (B 4aCTHO-
CTH, YeNoHUCIeHHbIM), €CIH Z; — JUCKPETHOE MHO-
KECTBO (COOTBETCTBEHHO, COCTOMT M3 ENbIX YHU-
cen). Kputepuit f; Ha3bIBAeTCA HeO2pAHUYECHHBIM
WM Xe ozpanuueHHviM (0ZPaHUYEHHBIM C8epXy
/UM cHu3Y), €CTH TAKUM ABIIACTCA MHOXKECTBO Z;.

Ilpennourenus JI[IP mozmenupyrotcs mpu Io-
MOIHM OomHoweHus (cmpoz2oeo) npednoumenus P

Ha Z. yPz o3Hagaer, 4yTO BEKTOLEHKa y Ooiee
NpeanoYTHTeNbHA, YeM z. [IpHHuMaeTcs Jomyie-
Hue, 9TO OTHOUIeHHe P — cTporuil (4acTuyHblii)
IOpAZOK, T.e. OHO uppeduexcusHo (M1 m060i
BEKTOLIEHKH ) HEBEPHO yPy) U TPAH3UTHUBHO (At
OOBIX BEKTOUEROK Y, z, u u3 yPz u zPu cnenyer
yPu). B [4-6] paccmarpuBaiicsa Gonee obmuii cny-
qaif, KOra MORCIBIO MPEAIOYTEHUH CITYy)KHUT OT-
HOLLCHUS. HECTPOroro NpeIIouTeH .

OtHoueHre P HEM3BECTHO M CTpoutTcs (BOC-
CTAaHABIMBAETCS) Ha OCHOBE MH(OpPMALHK 0 Ipes-
nouTeHusx, nomydaemoi or JIIIP w/mmu skcnep-
ToB. Jlanee paccMaTrpuBaercs cilydai, KOraa B Co-
CTaB Takoil HHPOPMaLUK BXOJAT CBEJCHUA O KOM-
MEHCAMAX YXyAICHHUS 3HAYCHUI OHUX KPUTEPH-
€B yIy4IlCHHEM 3HAUCHUH JPYTHX KpuTepHeB (Kak
NPUHATO TOBOPHTH, O 3aMEINEHUAX ONHHX KpHTE-
pues apyrumu). ITockomeky OOnblnue 3HaueHHs
KaXKIOr0 KPUTEpHs MPEANOYTHTEILHEE €ro MEHb-
IIMX 3HAYEHWH, TO IIONAraercs, 4YTO OTHOLICHUE
MpeanoYTeHHa P cornacoBaHo ¢ orHoureHueM Ila-
pero P°, KOTOpOE OmpeseNseTcs TaK:

Py o x>y 2)

(Minaue rosopsi, npunumaercs, uro P  P).
3nech 1 falee Uit YMCIOBbIX BEKTOPOB Pa3sMepHO-
CTH He MeHee 2 MCHONB3YIOTCA cleayromue 06o-
3HAYECHUS:

X2y oxi2y,i=1,.,mx2y &Sx2p,x
£y, x>y &x>y,i=1,..,m

3. HeoGxoaumbpie cBeJeHMsi M3 TEOPHHM Ha-
paMeTpHYecKOH BAXKHOCTH [/ KOHTHHYAlb-
HBIX HEOTPAHMYEHHbIX KPUTEpPHEB

Jns ynoGcTBa QanbHEHIIEro M3/I0KEHUs MpH-
BeileM HeoOXOauMBble ONPEAETICHHS U Pe3yabTaThl
u3 [4-6]. Jind coKpalleHus 3alUCH KPUICPUU f;
Oyaem ob6o3HayaTh MX Homepamu i. Bysem mona-
raTh, 4TO BCE KPUTEPHU KOHTHHYAIbHBI H HE OIpa-
HMYEHBI, TaK YTO MHOXKECTBOM BEKTOLICHOK SBIIS-
ercsi Bce KpHTepHallbHOe NPOCTpaHcTBo: Z = R™.
TIpuBeneM 37eCh TONBKO OJHO ONPEAENeHHE Ia-
pPaMETPUYECKOH BaXXHOCTH, Kacarolieecs Napsl
kputepues. Uepes (y ” y,+a,y,—b) obosHaunm

BEKTOp, IOJYYEHHbIN M3 BEKTOpa y 3aMEHOH ero

KOOPAMHATHI y; HA V; + @ M KOOPMHATHI Y; HA Y — b.
Onpenenenne 1. Kputepuii i ascree xpure-

pus j ¢ napavempamu (Win 6 omuowenuu) h; : hy,

e h; 1 h; — NONOXUTENbHbIE YHCIIR, ECIH

|y, +ht, y,~h )Py ms mobix y € Z, 1> 0.(3)
Coo6lieHne 0 TOM, YTO KPUTEpUH i BaxHee

. KpuTepus j mpu h; : hy, oBosmauaerca i>"" j.

OTHOIIEHYE, o6o3Hagaercs
PG =" ).

Omnpenenenne 2. Humepeanom neonpedenen-
nocmu samewenus (MH3) xpurepus i KputepueM j

3agaBacMoe

3)s
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Ha3pIBACTCA  HMHTEpBal A=A, &), TAE

0< /l;, < A; , O0Jajaromuii CICAYIONIUMH CBOMCT-

BamH:

|y, ~t, 7, + %;0)Py i mobbix y € Z, 1> 0; (4)

YP(y |y, ~t,y, +A;t) ms mobbix y € Z, £>0.(5)
UH3 A, =(A;, A;) COOTBEICIBYIOT ABa COOG-

uenus j >

j u j>"" . TlocKonbKy mpaKTHye-
cku cBeneHus o mnpepnoyrenuax JIIIP ynoGuee
TOJy4aTh B BHJE MHTCPBAIbHBIX ONEHOK 3aMelle-
Huit [3], To pesynbrarTsl u3 [4 — 6] nanee Gyayr
NPHUBEICHbl NPUMEHHTEIBHO K uH@opmayuu A,
cocrosmert us UH3 Ay

Eciu nonyyennsie MH3 npasuiibHO 0Tpa)aroT
npexnourenus JIIIP (e coumepxart ommboOK), TO
orHomeHus P(A;) cornacoBasbl ¢ OTHOUIEHHEM P
(r.e. P(Ay) © P). A IOCKOJIBKY OTHOIIEHHE P TpaH-
3HTHUBHO, TO OTHOLIEHHE npeanouTenus P(A), no-
poxaaemoe Ha Z uHpopmauuei A, onpexensercs
Tak [4]:

P(A)=TrCI [P U U, u P, 1, (6)

rae TrCl — cuMBoON omepanuy TPaH3HUTUBHOIO 3a-
MBIKaHHS OHHAPHOro OTHOLIEHHS. B cooTBeTCTBHH
¢ onpeneneHueM (6) yP(A)z BBIIOJIHEHO B TOM U
TOJIBKO B TOM CJIy4ae, eCily CyLIECTBYET LieodKa

yP'z 2P L P, @)
rae Bee Z° € Z, a P* ecte PP wm P(Ay) s HekoTo-
poro A; €A npu kaxnoM k=1, ..., n (uucno » 3a-

BHUCHT OT ), 2).

IMomuepkHeM JBOSKYIO poib Lemodek Buaa (7).
C ozHO# CTOPOHBI, CYIIECTBOBAHUE LEMNOYKH OT Y
Kz boxaa'bleaem, YTO y NpeArIOYTHTEIIBHEE, YEM Z.
C npyroit CTOPOHBI, LIEN0YKa [103BOJIAET HArJIAIHO
H ACHO 00%ACHUMb, IPUYEM B TEPMHHAX COOpaH-
HBIX CBEJICHHH O MPENNOYTEHUAX, noYeMmy y Npel-
noyTHTeNnbHee, YeM z. I109TOMy Takue LEeNnOouKH
Ha3bIBAIOTCS 06BACHAIOWuMU [9].

Onpepenenne 3. Unbopmanuus A HasbiBaercs
(snympenne) nenpomusopeuusoti, ecin P(A) up-
pediieKcHBHO.

Jis kaxgoro A; €A BBElEM JBE BEKTOp-
CTPOKH @™ (2,) H a'(A,) crenyoumm obpazom:

b B k=i o
GA)={ 1, k=i, a@)={ -1, k=1, ®
0, kg 0, k=#i,j

Ilycts g — uuciao MH3 B A. Hcnons3yst Bek-
Top-cTpoku (8), coctaBum (2gxm)-Matpuny A",
Baeznem B paccMOTpEHHE MHOKECTBO

B*={BecE"|B >0, 4" >0} ©)

H €ro «3aMbIKaHue»

BY =(pe£"|B 20, 4'B 20}. (10)

Teopema 1. a) Coomnowenue yP(A)z cnpa-

6€01U80 M020a U MONBKO M0o20d, K020a y#Z W Cy-
wecmeyem sexmop ueR™ ¢ neompuyamensnoimu
KOMNOHEHmMamu, maxkot, 4mo

x—yzudt. an

b) Coomnowenue yP(A)z evinonneno mozoa u
monvko moz2oa, kozoa

(y—-2)B >0 ona mobozo € B, 12)

c) Coomnowenue yP(A)z gvinonneno mozoa u
monvko mozda, ko2da y#z u

-2)B 20 onamobozo B € B (13)

Teopema 2. Hughopmayus A nenpomusopeuu-
6a mozda u monvko mozoa, k020a muosicecmeo B*
Henycmo.

4.3aa4n ¢ OrpaHHYEHHBIMH KOHTHHYAIb-
HBIMH KPHTEPHAMH

Ecmu B 3a/1a4€ €CTh OIPaHUYCHHBIC KPUTEPUH,
TO MHOXECTBO BEKTOL(EHOK Z HE COBNAJACT C KPH-
TepHasbHBIM npocTpancteom R”. IlosTomy B om-
peaenesus | W 2. HY)XHO BHECTH CIENYIOILEE
yrounenue: B (4) — (5) BekTopbl, popMUpyeMBbIe Ha
OCHOBE BEKTOLICHKH V, HO/DKHBI IPUHAIEKATH Z.
OcranpHple ONpeeIeHus 1 KOHCTPYKIHH OCTaloT-
ci NpexHUMU. Beraer ecrecTBEHHBIH Bompoc: B
KaKoil Mepe TeOpEeTHYecKHe pE3yNbTaThl, MONy-
YeHHBIE JUI Cilydast HEOrPaHMYEHHBIX KPHUTCPHEB,
CHpaBeUIMBbI IIPH HATHYMM OFPAHHYCHHBIX KpH-
TepueB. IIpu paccMOTpeHHH JTOrO BONpPOCa, a
TaKKe Be3ge B JanbHeimeMm, Oyaem o603Ha4yath
uepes P(A]R"’) OTHOLIEHHUE, (OPMAJIBHO MOTYYEH-
HOE ¢ ucnons3oBanuem A cornacso (6) mns Z =
R". Eciu B nemnouke (7) Bce eZ, o, xoneuno,
ZeR", u noosromy xP(A)y Bieder yP(A|R™z, t.e.
HMEET MECTO BKIIOYEHUE

P(A) < P(A|E™). (14)

Papencrpa B (14), xak ObLIO IOKA3aHO euIe B
[6], BOOGIIE TOBOPA, HET.

Crnenyromee yTBEpxKIeHHE, Kacalolmeecs Ciy-
YaeB HaJIMYMA KaK OIPaHMYCHHBIX KOHTHHYAIlb-
HBIX, TAK ¥ JIUCKPETHBIX KPUTEPUEB, OUEBUIHO, HO
ABJIACTCS BECHMA I10JIE3HBIM.

Teopema 3. Ecau 6 (14) umeem mecmo pagen-
cmeo, mo meopemvl 1 u 2 ocmaromes eepuvimu. B
NPOMUBHOM CIIyYae U3 Mux meopem COXPaHsIOm
cuny nuub HeobxoouMble YCoGus.

PaccmorpuM BHaudane ciyyad, Korna Juis Kax-
JIOTO OrPaHMYEHHOro ¢ OOEHX CEOPOH KOHTHHY-
AJIBHOTO KPUTEPHS | CO LIKAJIOH Z; CITYKUT MHTEp-
Bai (a;, b;), rae a;, < b;, A OrpaHUIEHHOTO CHU3Y
— uHTEpBal (a;, +00), 1A OrpaHMYEHHOrO CBEPXY —
unrepsan (—oo, b;). st aToro ciaydas B [6] Gbl10
J0Ka3aHO, 4To BKIro4eHue B (14) BeIMONHAETCA
Kak paBeHCTBO. OJHAKO IS NPAKTHKH TUIIHYEH
JIPYTOH CIyyad, KOrjJa IUKaJIOH ABJISETCS 3aMKHY-
TBIH NIPOMEXYTOK, T.e. BMECTO MHTepBana (aj, b;),
i (a;, +o0), (=0, b;) MmKagoi ABIAETCA OTPE3OK
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[aj, bj] v opuH U3 nydeid [a;, +o0), (—o, b;] coor-
BETCTBEHHO. DTO OOBACHAETCS TEM, YTO UMEHHO
3aMKHYTBIC [IKabl nepeqncneaﬂmx BHA0B 01'pa-
JKalOT CyTh OrPaHMYEHUM, OTpaXkaroux Tpebopa-
HHUs, KOTOPBIC (POPMYIMPYIOTCA IIPU OMOIIH CIOB
"He Gonee, ueM" 1 "He MeHee, ueM".

B [6] 610 BBIACHEHO, YTO NPU HAJTUYUU KPH-~
TEpHEB CO IIKANaMU — 3aAMKHYTBHIMH [IPOMEKYTKA~
MM OTHOLLEHHE P(A[R"’) MOXKeT GbIThb IIMpE, YeM
P(A), 1M1l 32 CYET BEKTOLIEHOK, KOMIIOHGHTBI KO-
TOpbIX (HE 00s3aTeNbHO Bee) ABISIOTCS KOHIAMM
(TpaHMYHBIME TOYKAMM) COOTBETCTBYIOIIMX IIKaJl.
MosxHo, Kazanoch Gbl, mpeHebpedb 3TUM "rpaHHY~
HEIM 3bQeKToM" N KE OrPaHMYHTECS BHYTPEH~
HOCTBIO Z. OIHAKO BEKTOLEGHKU C TAKUMM IPaHHY-~
HBIMH TOYKaMU HEPEAKH B IIPAKTHYECKHX CHUTya-
LAsX.

Ecnu B 3ajjaue KpUTEPUH MOTYT OBITh OrpaHM-
YCHHBIMH TOJIBKO C OJHOH CTOPOHBI, TO B (14)
HMeeT MECTO PaBEHCTBO, TAK KAaK BCEraa Ha OCHOBE
LENOYKH OT Y K Z B R” MOXHO MOCTPOUTD LENOUYKY
B Z 3a Cuer OpPraHM3allM¥ MOHOTOHHOrO H3MEHe-
HMSl COOTBETCTBYIOIMX KOMIIOHEHT BHauane B
CTOpOHY OT IPaHMLBL, a 3aTeM (IIpu HEoOXoauMO-
ctu) BO3Bpar B ObpaTHOM Hampasienuu [6]. Co-
6paB OTMe4eHHbIE (aKTbl, MOdy4aeM Cleaylolee
YTBEPIKIEHHUE.

Teopema 4. Eciu Hu 00uH uz kpumepues He
umeent  WuKauvl, ﬂG."l)llOl(,{El}Cﬂ OMmMpe3KoM, mo
sroyenue 8 (14) ebinonHaemcs Kak pasenHcmeo.

Taxum 06pa3om, ANd KOHTHHYAJBHBIX KPHTE-
pHEB OCTAETCS UCCIIE/IOBATH CIy4ail HaIM4Us XOTs
Obl OHOTO KPUTEPUsA CO LIKAJIOH-0TPE3KOM. DTOT
Ciyqall Oka3ajicA BEChMA CIOKHBIM, M [109TOMY
Jlajiee PaCCMATPUBAKOTCA 3a/la4i CO CleLHaIbHbIM
BUIIOM CTpyKTYphl A. Jlia Tako# CTpYKTYyphl mO-
JlydeHbl Pe3yAbTaThl U JUIS CAydasi HaJMYHs JHUC-
KPETHBIX KPUTEPHEB.

5. OcobeHHOCTH
KpUTEPHIMHU

IIpakTiyecky HaunboIee HHTEPECHBIM ABIACTCS
Cilyuai, Korja, Hapsiy ¢ IMCKPETHBIMH, B 3aja4e
NPUCYTCTBYIOT ¥ KOHTHHYA/IbHBIE KDUTEPHUH, B Ya-
CTHOCTH, LiEHa, WM CTOMMOCTh. Ilpu 9TOM MHTEp-
BaJIbHbIC OLCHKHM IIe1ecO00pasHO MOLyyaTh s
3aMeILEeHHs. MCKPETHOrO KPUTEPUs KOHTHHYAIb-
HbIM: TIPH CPAaBHEHHH [BYX AMCKPETHBIX KPHTECPH-
e 'paspemaromas CHOCOBHOCTH" CYIIECTBEHHO
HIDKE, OCOOEHHO NpH MajoM 4Yucle TIpajaluit
IIKaa 3THX KpuTepues. I1osToMy B AanbHeiniem
GyneM monarath, 4TO €Cnu A;€A M [ — LUCKpeT-
HBIA KPUTEPHH, TO j — KOHTHHYaJbHBIH. Jlns mpo-
CTOTHI 3aIlMCH IIPUMEM, YTO UMEIOLIMECS B 3a1ade
JUCKPETHBIE KPUTEPUH ABJIAIOTCH YeNOYUCIeHHbI-
Mu, T.€. TpajJallii MX IIKajx 00pa3yloT MocneqoBa-
TENBHOCTH LENBIX YHCEl. DTU MIKagbl MOTyT OBITH

3aJa4 € [AUMCKPeTHbIMM

KaK OrpaHH4eHHBIMU (C OHOMN MM 00eUX CTOPOH),
TaK H HEOrPAHHYEHHBIMH.

Mycts A; € A, npudeM [ — HETOYHCICHHbLH
kputepuit. Torna B (4) — (5) 4ucno ¢ Hamo mona-
raTh HaTYPaJbHBIM M TaKUM, 4TOOBI BCE BEKTODLL,
(hopMupyeMble Ha OCHOBE BEKTOLEHKH Y, NPUHA/-
JIexau Z, T.e. ObUINA BEKTOLIEHKAMH.

Ilpy HanUYUM JUCKPETHBIX KPUTEPUEB PaBeH-
crBa B (14) mMoxer He OBITH YK€ B MPOCTEHIIKMX
CIIydasx.

Hpumep 1. Iycts m = 3, xputepuit 1 — xoH-
THHYaJIbHBIH OorpaHuyeHHsIH co mkanoii [0, 8], oc-
TajbHbIE BA KPUTEPHS — LIET0YUCIICHHBIE HEOrpa-
uudennsle, A = {Az, Asi}, Az = As= (4, 6). 3necs
maTpuua A® umeer Bu:

6 -1 0
R R
6 0 -1
-4 0 1

Jlnsa BexToueHok y=(5,2,3)uz= (3,1, 4) npu
u=(0, 1, 1, 0) Betmosneno (11), u noaromy BepHO
yP(A‘R)z. MOXHO NMOCTPOUTH IBE LIENOYKH U3 ) B
7

yP(Aa1) 0, 1,3), (9, 1,3) P(Ay) z;

yPAx) (-1,2,4), (-1,2,4) P(Aa) z.

O6e nenouku He NeXaT B Z (M3-3a BBIXOJA 33
IPaHULly IEPBBIX KOMIOHEHT JONOIHUTENBHO BBE-
JIEHHBIX BEKTOPOB). JIpyrMx LEMOYeK HOCTPOUTH
HEBO3MOJKHO (@K€ IBITAsiCh MCIIONB30BATh P %
Hosromy yP(A)z HeepHo. (VIHTEpECHO 3aMETHTD,
YTO HU , HU Z HE ABIIIOTCA IPAHMYHBIMU TOYKAMHU
Z.) Ot0 — "coBMecTHOE" CIEACTBHE AHUCKPETHOCTH
BTOPOI0 M TPETHEro KPUTEPHEB U OIPAHHIEHHOCTH
nepsoro. Ecmu TpeGoBaHHMEe OIpaHHYEHHOCTH
CHATB, TO YP(A)z Oyner, oueBuaHo, BepHo. OnHako
€CJIM €ro OCTaBHTh, HO CHATh TpPeGOBaHME AuC-
KpeTHOCTH, T0 yP(A)z ToXe OyNeT BBIIOIHEHO, B
4eM ybexaaer aexanas B Z 1ernoyka:

y P(Aa) (2, 2, 3.5), (2,2, 3.5) P(Aa) (6, 1,
3.5), (6,1, 3.5) P(A3)) z.

6. 3anaun ¢ 6230BbIM KpHTEPHEM

Bynem paccmatpuBaTh 3agaud, B KOTOpsIX A
cocrout 13 MH3 11s KaXKI0ro U3 KPUTEPUEs 2, ...,
m 1 kputepus 1 (ero Ha3pIBAIOT 6azosbin). Takum
obpazom, A = {A,1, ..., Ami}. IIpu momoruu Teope-
Mbl 2 HETPYAHO IIOKa3aTh, YTO PaccMaTpuBaeMas
uHbopMalus A HENPOTHBOpEuMBa. 3ajauu C Ta-
KOH CTpYKTYpoH A i HEOrpaHUYCHHBIX KOHTH-
HyaNbHBIX KDHTEPUEB PACCMATPUBAIUCH B [1].

Jlns ob1iero ciyuas HaJMYHUs OrPaHUYCHHBIX U
JIUCKPETHBIX KPUTEPUEB BEPHA [PUBENECHHAS HIKE
Teopema, KOTOpas i Cilyyas HEOrpaHMYEHHBIX
KOHTHHYaJIbHBIX KpHTEpUEB 0000LIaeT OCHOBHOM
pesyabTaT u3 [1]. Jlns ee HOpMynIMpOBKH BBELEM
pan obosnayenuil. IIycTh y U z — IPOM3BONbHBIE
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(buKCHpOBaHHBIC BEKTOLECHKH M Vv = y — z. Pasze-
JIMM MHOXKECTBO BCeX KpurTepues Ge3 6asosoro J =
{2, ..., m} Ha HemepeceKaroLecs MHOXECTBA:

Jw) = {ied| vi>0}, JO)={ie]| v<0},

L) = {ies| vi=0}. (15)

Ilpu v; # 0 ;g HEkoToporo i > 1 o kpaiinei
Mepe OJHO M3 IEPBBIX IBYX BBEICHHBIX MHOXECTB
senycro. [Tonoxum:

-~ = +
W o=ht Zi51+ Vit Z,-E,f(v) vikit | (16)
5
o " <

e +ZIeJ‘(v)v‘A"| * e mV'Ad . (17)

3ameTuM, 4TO y~ Sy, NPUYEM DaBEHCTBO
JIOCTUTAEeTCs JIMIIb IpU v =0, T.e. IpU y =z.

Teopema 5. B 3adauax ¢ 6a306bim Kpumepuem:

1) ons nanuyus pasencmesa 6 (14) docmamouno
8bINONIHEHUA OOHO20 U3 CEOVIOWUX YCIOBUI:

a) 6ce Kpumepuu KOHMUHYAIbHbL,

6) 6azoevii (KOHmMuUHYanbHbIl) Kpumepui He-
02PAHUYEHHBII WU 02PAHUYEH MONbKO C OOHOMU
CMOPOHYL,

2) ecnu y; # z; 0na Hekomopozo i > 1, mo npu
8bINONHEHUU yenosull Yacmu 1 meopemb:

YP(A)z & v 20; zP(A)y & v £0;

YN(A)z & v <0<y (18)

B (18) uepe3s N(A) o6o3zHaueHO OTHOLICHHE
HecpaBHUMOCTH: yN(A)z o3Hagaer, 41O y # z U He-
BepHO HU YP(A)z, Hu zP(A)y.

Teopema 5 mMeeT HMHTEPECHBIH CMBICI: OHA
I0Ka3BIBAET, YTO BCIO "MHTEpBaIbHYIO" HEONpee-
JICHHOCTB, KACaOIyIOCs OIEHKH 3aMEILCHUH Kax-
noro u3 m—1 KpurepueB 0a30BBIM, MOXKHO Ilepe-
CYUTATh B MHTEPBaJl HEONPEACICHHOCTH Ha lIKaje
6azoBoro xpurepus. IIpaBjia, mocienHuii MHTEp-
BaJI 3aBHCHT OT Maphl CPABHUBAEMBIX BEKTOLICHOK.

JlokasaTesibcTBO Teopemsl 5. [Tycts BHauane
BCE KPUTEPHUH KOHTHHYAJIBHBI M HE OTPaHHYEHBL.
Tt aToro cinydas B [1] 611 monyden cienyrommi
pe3ysbTaT, ABIAIOIMKCA CcienctBHeM Gomee 06-
1ero pesynprara u3 [6]:

ecnu y # z, 10 yP(A)z &

Vl- = Z:s]'(v)vl/l;x + Zia/'(v)vlﬂ'i‘l E 0. (19)

Benem Benu4yuHy Ay (v,), 3a7aB ee TaK:

.

A’n » ¥ < 0:

0, v,=0,
A v, >0.

C yuerom (20) paBenctso B (19) MoxHO nepe-
[HCATh CIENYIOIMM 06pa3om:

>

Vit D Vi) 20 @n

Hcnons3ys (21) 1 ydursiBas, 410 z — y = — v,
MPUXOIUM K BBIBOJY, YTO

ecmny#z, 10 ZP(A)y <

W+ sz/(vj(-vr ))'u(“v,) 20.

A, ()= 20

@2

Hockonsky J*'(—v)=J (v), J (-v)=J'(v) u
ALw >0,
A (—v) =4 0,v,=0,"

TO (22) MOXKHO IEpEenucaTh TaK:
ecnmu y # z, To zP(A)y <
V= Y Vi Dy Ve S0 (24)
Tlokaxkem Temepb, Kak IIPH BBIOJIHEHHH
XP(A)y nocTpouTh LEMOYKY OT X K J TAKYI0, 4T00bI
B K&XJIOM ee BEKTOPHON OLEHKE KaXMIas i-si KOM-
[IOHEHTa, KPOME IIEPBOi, MPUHAMAIA 3HAYCHMS X;
uin y;. [IycTh U1 IPOCTOTHI 3aIIUCH
J@={,...q}, J@=1{g+1,..h.
e A Nor Bl R L I
Torpa, cornacko (19), npu v, 2 0 peanusyercs

LIEI0YKa:
VP )0, 4205255 Vsen P ()

PR, 205032, Y g )P Rury) e

i
P ) s ZasresZys Yingsne)*
Ilpu aBwKeHHH 1O 3TOM LENOYKe HepBas Ko-
Op/JMHATA BEKTOPHBIX OLIEHOK CHAYyajla MOHOTOHHO
BO3pacTaeT A0 y/, a 3aTeM MOHOTOHHO yObiBaer

o yl= z,+v; ; B TO K€ BPeMsl OCTaJIbHbIE h-1 xo-

OPAMHATHI U3MEHSIOT 3HAYEHUS CKaYKOM C y; Ha Z;.
CrenoBaTenbHO, [I0CTPOSHHAs lienodka Oyner Je-
5KaTh B Z, €CIU [EPBbIi KPUTEPUH KOHTHHYAJIbHBIH
M, BO3MOXXHO, OrPaHMYEHHbIH CHH3Y, @ BCE OC-
TaJIbHbIC — IIPOM3BOJIbHBI (B YACTHOCTH, JMCKpET-
ubl). Ecniu nepeiil kpuTepuil — KOHTHHYaNbHBIH
OrpaHHYEHHBIH CHU3Y, TO BHAYaJI€ HAJO HCIIONb-
30Bath A, s ie J (v), asareM — mg i€ J (v).
Hakoneu, ecny HEPBbIi KPHUTEPHH KOHTHHY-
albHBIM 1 OrpaHuyYeH ¢ 06eHX CTOPOH, TO LENouKa
yenoxusercs. Ecnu, ckaxeMm, Y| > zj, TO BHayaje
HAJ10 OpPraHH30BaTh YMEHbLICHUE [IEPBOH KOOPAHM-
HATBI OT y; JO Zj, 3aTEM €€ BO3PAaCTaHHE OT Z; /10 Vi,
u T.J. IIpu 9TOM Hajgo0 NOOYEPEJHO NPUMEHSTh
noaxojsmue A;;, BO3MOXHO, HEOJZHOKPATHO, Kak
Ob1 "pacuyeruisis” UCIONB30BAHUE M) IpHUIeM Co-

OTBETCTBYIOIIHE i-€ KOOPIMHATBI BEKTOPOB U3 L€~
NOYKH MOTYT IPUHHUMATH M IPOMEXYTOUHBIE (Me-
KOy ¥ U z;) 3Hadenus. CleooBaTenbHO, B 5TOM
ClIy4ae KPUTCPUM HE MOTYT OBITh 11€JI0YHCIICHHBI-
MH.

Ipumep 2. B pamkax paHHbIX npumepa 1 yc-
J1oBUs qactd | TeopeMsl 5 HapyuieHbl. Ecim ke
CHATH TpeOOBaHUE [BYCTOPOHHEH OrPaHMYEHHO-
cTi 6a30BOro KPUTEPHS MM XK€ CUMTATh BTOPOH H
TPeTUii KpUTEpHil KOHTHHYAIbHBIMH, TO 9TH yCJIO-
BUs OyIyT BBIIONHEHBI, © MOXHO HCIIOIB30BATh
pemaromee npasuio (20): Tak kak y; =0, TO Bep-

HO YP(A)z.
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7. 3akaouenne

[Ipu HaaMYMU OrpaHUYECHHBIX M/HIM JHCKpET-
HBIX KPHTEPUEB aHAIU3 MHOT'OKpUTEPHAJIbHBIX 3a-
a4 NPUHATHAS PEICHUA C UCHONb30BAHMEM WH-
TEPBaJbHBIX OLEHOK 3aMEUICHHI MOXKET HATOJIK-
HYTbCsl Ha CYLIECTBEHHBIC TEXHMYECKHE CIIOKHO-
CTH, TAK KaK METOJBI, Pa3paboTaHHbIC B MPEANIO-
JIO)CHUHU, YTO BCE KPUTCPUH KOHTUHYAIBHBI U HE-
OrpaHHYeHHbI, BOOOIIE IOBOps, HENPHUIOAHBL B
CTaThe YKa3aHBl YCIIOBHS, BBIIIOJHEHHE KOTOPBIX
obecrieunBaer paboTOCIOCOGHOCTE 3THX METOHOB
Uit 3aja4 ¢ 6asoBbIM kpuTepueM. HaiineHs! cro-
co0BI IOCTPOCHUA OOBACHAIOMMX LIEOYEK, J0CTa-
TOYHO INPOCTO PEAIU3yeMble B KOMIIBIOTEPHBIX
cucTeMax MOMNEPXKKH IPHMHATHS MHOIOKPHTEpH-
albHbIX pemieHud. TeM He MeHee, ocTaercs OT-
KPBITHIM BOLPOC Pa3BUTHA TEOPHUHM MHTEPBAIbHBIX
OLICHOK 3aMCIUEHUH IPUMEHHTENBHO U K APYTHM
CTPYKTypaM HHTEPBAaJIbHOH MH(MOPMALMUK, KOTO-
pble MOT'YT BCTPETUTHCS B IPAKTUKE.
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TI'ocynapcTBeHHbBIH yHHBepcHTeT — Bpicas
HIK0/12 DKOHOMUKH, 1. Mocksa

NPUMEHEHUE HEYETKUX MHOXECTB IJIs1 ®OPMAJIM3ALINU
TIPOLECCOB AHAJIN3A U UAEHTU®UKALIMNA BAXKKHOCTHU
PUCKOB ITPOT'PAMMHOTI'O ITIPOEKTA
A.M.TaranoB

Paccmompenst ochosnbie n00X00bl u chocobst
Gopmanuzayuy  MUnoLIX NPOYeccos  aHanusa,
udeHmu@uKayuu U PaAHAICUPOBAHUS PUCKOS NpO-
2DAMMHO20 NPOEKMA Memooamu He4emKux MHO-
JHcecms ¢ yuemom CéA3HOCMU PUCKOB.

Beenenne

Ilpobnema ynpaBieHHs DPHCKAMH HPOrpaMm-
HOrO MPOEKTa SBNAECTCS ONHOM M3 OCHOBHBIX X
0co060 BaXHBIX B 00LieM IlepedHe Ipobiem U 3a-
Jlay yMnpaBleHus IPOEKTaMHU IO CO3JaHHUI0 KOHKY-
PEHTHO CIIOCOGHOM M Ka4yeCTBEHHO IPOrpaMMHON

nponykuuu [1,2]. I'me coBpemeHHOE TONKOBaHHE
TOHSATHA PUCKa IIPOEKTa II0 CO3AHMIO IIPOrPaMM-
HOH NpPOXYKUMH 3aKII0YAETCA B YPOBHE BO3MOX-
HBIX (DMHAHCOBBIX, KAYECTBEHHBIX M APYTHX IO-
TEpb, BBIPAXKAIOUIMXCS B BO3MOXHOCTH HE JOCTH-
JKEHHs MOCTAaBJICHHBIX 11€7eH IIPOrpaMMHOrO IIpo-
€KTa MM B HEONPEEIEHHOCTH IPOrHO3UPYEMBIX
pesynsTatos [3].

TlepCreKTHBHBIM HAIPABICHUEM HCCIEA0BA-
HUH 110 COBEPIICHCTBOBAHMIO M PA3BUTHIO METO-
JIOB yNpPaBICHNs PUCKaMH Ka4yecTBa IPOrpAMMHBIX





