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PEATHHTOBAHWSA BE3 KOMMEHCAIHN
M UK NPHMEHEHHE'

A.A. T'onvapos, B.B. Yucrakos

Ha ocHoBe (pyHKIIMYM TIepevyrclieH s, IPeACTaBISIONIe TTOPOrOBOE MPABUIIO JIEKCUMUH CPaB-
HEHUsI aJbTepPHATUB, ONpEAe/ICHbl JBa PEUTUHTOBBIX MHAEKCA C YYeTOM U Oe3 yuyeTra BeCOoB.
[Toka3zaHo, YTO MPU OTCYTCTBMU KOMIIEHCAIMil (KOrma IJI0XMe CBOMCTBA allbTEpHATUB HE
KOMIIEHCUPYIOTCSI XOPOIIIUMM CBOMCTBAMU) MHIEKCHI BHIPAXKAIOT KaK KOJMYECTBEHHbIC, TaK
M KauyeCTBEHHbIC PEUTHMHIOBbIC MoKasaTteau. [IpuBeneH mpumep MPUMEHEHUS MHIEKCOB K
PENTUHIOBAHUIO YYall[UXCS, YCIIEBAEMOCTb KOTOPBIX BbIPAXKaeTCsI BEKTOpaMU OOJIBILIOW pa3-
MEPHOCTH C LIEJIOUUCICHHBIMU KOMIIOHEHTAMMU.

KinoueBble c10Ba: MpeAnovTeHUe, JIEKCUMUH, KOMIeHcalusl, GyHKLMS NepeuncaeH s, peUTUHIOBbIM UH-

JIEKC.

BBEMEHUE

CocraBiieHrIe PEeHTUHTOB TIPUMEHSETCS TTOBCEME-
CTHO U KacaeTcsl pa3HOOOPa3HbIX SIBICHUI U KU3HEH-
HbIX cuTyauuit. [1epBblil IO peATUHTY 00BEKT (CYyOb-
eKT, aJbTepHaTMBa) — CaMblii MPEeANOYTUTEIbHBINM,
BTOPOM MO PEUTUHIY — MEHEE IIPEAIIOUYTUTECH U
T. I. TI0 YOBIBaHWMIO TipenmnouteHms. OrmpeneneHne
3TUX 00BEKTOB OOYCIOBAMBACT 3a4a4M O KOJUIEKTUB-
HOM BEIOOpE WJIM aHAJI3 MHOTOKPUTEPUATbHBIX 3a1a4
TIPUHATHS PEIIeHWI. DTOMY HaIlpaBJICHHUIO UCCIIEN0-
BaHMI1 TTOCBdIIIeHa oO1IMpHas quteparypa [1—8]. Ha-
crosiast paboTa cBsI3aHA C HEKOTOPLIMU €TO MPUIIO-
SKEHUSIMMU.

Hac Oyanyr uHTepecoBaThb CUTyallMu, KOIJIa peii-
TUHTYEMbI€ aJIbTEPHATUBBI XapaKTepU3YIOTCSl OOJb-
IIUM KOJIUYECTBOM LIEJOUMCIEHHBIX OLIEHOK. Y100-
HOI MOTHBAlMEi 3TOMY CJIY>XUT MOJIOKEHME eI, CIIO-
XuBLIeecs B cucTeMe oOpa3oBaHus. Hampumep,
ceccHsI M3 TpeX 9K3aMEHOB C UTOTOBEIMM OLIEHKaMH 3,
3 1 3 cynuTaeTcd CIAaHHOM, a C OLlEHKaMu 5, 2 1 5 —
HEeCIAaHHOM, YTO MOXHO BEIPA3UTh B BUIIE: HAOOD oOlle-
HOK (3, 3, 3) «mmpeanouTuTesibHee», yeM Habop (5, 2, 5).
Cnoxenue oueHoK (3 +3+3=9us5+2+5=12)
u cpaBHeHe cyMM (9 < 12) TOBOPUT JIMIIB O TOM, 4TO
MIPUHATaS B CHCTeMe 00pa30BaHUS IIKala OIIEHOK He
KOJIMYECTBeHHas, a KauecTBeHHast (0oJjiee BbICOKAS

! Pa6ora BeIMONHEHaA npu ¢UHAHCOBOK Toaaepxkke HayuHoro
donma HUY BIID (mpoekT «Yuurenp — Yuennku» Ne 11-04-0008),
JlabopaTopuu aJirOpUTMOB U TEXHOJIOTUI aHaJIN3a CETEBBIX CTPYK-
typ HWUY BILD (rpant IpaButensctBa PO, nor. 11.G34.31.0057)
u naboparopuu TAITPAJIECC HH.

OlIeHKa OoTpaxaeT 0ojiee KaYeCTBEHHOE 3HaHUE; MO~
pobHee cMm. paboty [8]). Ilpu cloXeHUM HU3KUE
OLIEHKA KOMIIEHCUPYIOTCS BBICOKMMM, YETO HE MPO-
VCXOIUT TIPU <«ICMCTBUSIX C KadecTBamMu». MMeHHO
nocjeaHee 00CTOSTETLCTBO OYyAET UTPaTh fajiee onpe-
JIEJISIOIILYIO POJIb.

Ilenb HacToOsIIEl CTaThbU 3aKJIIOYAeTCsl B IPUMEHe-
HUM TEOPUU MOPOTOBOrO arperMpoBaHusl, Pa3BUTON B
paborax [9—18] u ocHOBaHHOI Ha MNpaBuJie CpaBHe-
HUS JICKCUMUWH, K PENTUHTOBAHUIO AJIbTEPHATUB, OlIE-
HEHHBIX TT0 MHOTUM KPpUTEPUSAM. I 3TOT0 € KaKAbIM
MHOTOMEPHBIM 1I€JIOYMCIIEHHBIM BEKTOPOM OLIEHOK
CBSI3BIBACTCS pelimuHeosbllli uHoekc, Ipyu MOMOIIUA KO-
TOPOIr0 MOXHO 3(p(PeKTUBHO PEUTUHIOBATH 3TU BEKTO-
Pl IPU OTCYTCTBUM YIOMSIHYTOTO 3(pdeKra KoMIleH-
cupoBanus. [lpeamnonaraercs, 4To OLIEHKM PaBHOBaX-
Hbl (B cucteMe 0Opa3oBaHUsl HEYIOBJIETBOPUTEIbHAS
OLIEHKa 10 JIIDOON ITMCUUIIMHE MPUBOAUT K OTUYMC-
JIEHUI0) U aHOHUMHBI B TOM CMBbICJIE, UYTO 0YePETHOCTD
OLIEHOK He urpaet posu. OTCyTCTBHE KOMIIEHCUPOBa-
HUSI, HAITIpUMeEDP, TIPU PEUTUHTOBAHUM yJyaluxcs (4 BO
MHOTHX MOJOOHBIX KOHTEKCTAaX) MPUBOAUT K MOJOXMU-
TeJIbHOMY 3(EKTy: HeyCIeBalolMii 10 HEKOTOPbIM
JUCUMITIMHAM YyJyalllMiicd HUKOraa He OyaeT UMeTh
OOJIBLIMIA PEeUTHHI, YEM YCIIEBAIOLIM 110 BCEM AMC-
LUTUIMHAM.

1. PEATHHTOBAHUE W PAHXXUPOBAHME AIbTEPHATHB

ITycth X — KOHEUYHOE MHOXKECTBO C YMCJIOM 3Jie-
MEHTOB |X| He MeHee ABYX, KOTOPOE MHTEPIPETUPY-
eTCsl KaK MHodcecmeo arvmeprnamus. Caabvim nopso-
xom Ha X ([6, 7]) Ha3piBaeTCss GMHApHOE OTHOLILE-
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Hue P < X x X, gBismonieecss TpaH3UTUBHBIM (ecIu
(x,y) e Pu((, 2 € P, 0 (x, 79 € P), antuped-
JNeKcUBHBIM (eciu x € X, To (x, X) ¢ P) u orpuua-
TeJIbHO TPAaH3UTUBHBIM (ecu x, ¥, 2 € X, (x,y) ¢ Pu
», 20 2 P, 10 (x, 7) 2 P). OrHolIeHUe P ynmoOHO
Ha3bIBaTh (cmpoeum) npeonoumeHnuem Ha X, BKIIIOUE-
Hue (x, y) € Pnang x, y e X 3anuceiBaTh B BUne xPy
U yuTaTh "x npeanoututeabHee y'. [Ipeanourenue P
UHAyLMpyeT Ha X OTHollueHue oOe3pazauuus [ =
={(x,y) e Xx X (x,y) ¢ Pu (y, x) ¢ P}, TaKk 4TO 3K-
BUBAJICHTHbIC 3anucH (X, ¥) € [ v x[y o3HaYaIoT, 4TO
«X U y Hepa3INYMMEbI (0e3pa3InyHbl)» [0 OTHOIIEHUIO
K P. Torma / — oTHoOIIEHNE 3KBUBAJIEHTHOCTH Ha X'
OHO pedJIeKCUBHO (ecliu X € X, TO xIx), CUMMETPUYHO
(ecu xly, To yIx) U TPaH3UTHUBHO.

TUNUYHBIM TPUMEPOM MPENNOUYTEHUST HA MHOXKEC-
TBE X CIYXMT OTHOLIEeHUE Buaa P, = {(x, y) € X x X:

F(x) > F(y)}, nopoxaeHHOe HEMOCTOSIHHOM BellleCT-
BeHHOM (yHkumed F nHa X. MHayuupoBaHHOe P
oTHoLIeHME Oe3pasnnuuss umeet Bua I, = {(x, y) €
e Xx X: Fx) = Hy)}.

Ecnu nns otHowieHust P Ha X v pyHkuuu F: X — R
UMEET MECTO paBeHCTBO P = P, To P Ha3blBaeTcs
F-npedcmasumoim, a F (onpenensiemas mo P, BooOliie
roBOPSI, HEOJMHO3HAYHO) — @YHKUUell npeonovymenus
nnga P.

MHoOXecTBO aJbTepHATUB X, Ha KOTOPOM 3aJaHO
npeamnoyreHue P, pa3douBaeTcsl Ha Kjacchl 0e3pas-
u4us (SIBJISIIOLIMECS KjiaccaMM 3KBHBaJl@HTHOCTH)
Mo YOBIBAHMIO WMJIM BO3pacTaHWIO MpearnoyreHus: P
cienytomuM obpasom [19]. dng A < X knacc n(A) =
={x e A: (y,x) ¢ Pnnsa Bcex y € A} eCTb MHOXECTBO
Haubosiee MPeANnoOYTUTEIbHBIX OTHOCUTEIBLHO P anbTep-

HaTuB U3 A. [Tonoxum X| = n(X), u eciu k> 2 u He-
MycThie Hemepecekawolrecs MOAMHOXecTBa Xj, ...,
X, | mHOXecTBa X, Takue, uto X| U ..U X; | =X, yxe

NoCTPoeHbI, To mostoxum X, = n(X\(X] U..U X; ).
ITockonbky X KOHEYHO, TO HailneTcss HoMep S, TaKou,
yro X = X{ U ... U X . AnpTepHatuBaM u3 X, Ipu-
CBaMBaeTCsl PEUTUHT 1, 4yTh MeHee MPEeANnOUYTUTE]b-
HBIM aJibTepHATHBaM U3 X, — PEUTHHT 2, U T. A. 10
HOMepa S, KOTOPBII TOJIy4aloT HauMeHee TIPeArnoyTH -
TeJIbHbIE abTePHATUBBI. Te€M caMbIM TOJIYYeHO KaHO-
HUYECKOE pelimuHeosanue ajabTepHaTuB u3 X (1o
yObIBaHUIO TIpearnouteHus: P). OOpamast mopsimok
CIeIOBAHMS MHOXECTB, T. . monaras X, = X; .,
s k=1, 2, ..., s, TOJy4dM CeMEUCTBO HelepeceKa-
IOLIMXCA MHOXECTB X, X,,..., X, B 0OObeIMHEHNY J1a-
IOI[MX BCE MHOXECTBO X M 00JaAalolinux CBONCTBOM:
xPy nng x, y € X Torga u ToJIbKO ToTAa, Koraa x € X, f
uy e X, g HekoTophix yncen 1 < k < L <. Yka-

3aHHOE CEMENCTBO paHdcupyem MHOXeCTBO X (B IO-
psiiKe Bo3pacTaHus TpearnouteHus: P): Oosiee mpen-

IIOYTUTCJIbHBIC aJIbTCPHATHUBLI JIEKAT B KJ1accax X L C

OosbplIMMU HoOMepaMu L. JIJ1s1 ”HOIyIMpPOBAaHHOTIO OT-
HouueHus 6e3pasznuuust I umeem: xIy st x, y € X 9K-
BUBAJIEHTHO TOMY, YTo x € X, u y € X, rne 1 < k<.

Onpenenum ¢yHkuuo N : X — {1, 2, ..., s} cieny-
IOIMM 00pa3oM: MOCKOJIbKY JIt000€ X € X JIeKUT B X,
npu HeKoTopoM 1 < k <5, To Ttojioxkum N(x) = k. DyH-
Kuust N HasblBaeTcsl @hyHkuyuell nepeuucaenus nisi P
[14, 15]. OHa onpeneneHa KOPPEKTHO M OMHO3HAYHO
U SIBJISIETCS CIOPbEKTUBHOM (DYHKIIMEN IIpearodre-
Hust mis P. Kpome Toro, oHa Hauboisee «3pdekTuB-
Ha» (MOCKOJIbKY TpMCBauBaeT ajbTepHAaTHUBaM I1O-
PSIKOBBIE HOMEpA, IO 3HAYCHMSIM KOTOPBIX YIOOHO
CYIUTH O MPEANOUYTUTEILHOCTU aJIbTEPHATUB) U «3KO-
HOMHa» cpeau Bcex (PYHKUMI mpearnodTreHus: (Imoc-
KOJIBKY s < |X|, a 3auacTyio 3Ha4eH1Ee S HAMHOTO MEHb-
1e, YeM YKCII0 2J1eMeHTOB |X| B MHOXecTBE X).

2. PEATHHrOBAHUE NOCPEACTBOM
HABOPOB OLIEHOK

IMpennonoxuM, 4To BMECTE C MHOXKECTBOM ajib-
TepHatuB X 3aJaHbl ABa LIEJIbIX YUCIa n > 2 U m > 2.
MuoxectBo M ={1, 2, ..., m} UHTepIPETUPYETCS KaK
Habop (YMOpPsITOYEHHBIX II0 3HAYMMOCTU) OUEHOK, a
YUCIIO 1 — KaK KOJMYECTBO 3TUX OLIEHOK B CIIEIYIO-
mem cmeicie. IlycTh B pedyabTaTe Kakoi-aubo mpo-
LeAyphl OLICHUBAHUS (HallpuMep, CEPUM U3 1 DK3a-
MEHOB, TECTOB, MWCIBITAHWI, CpaBHEHMIA) Kaxmas
aJbTepHATHUBA X U3 X MOJy4yaeT B COOTBETCTBUE /1 PaB-
HOBAXHBIX OUEHOK X,, X,, ..., X,, T1I€ BCE X, JIeXar B M.

Tpebyercst HA OCHOBE 3HAHUSI OLCHOK X[, X,, ..., X, IUISI

BCeX x U3 X paHKMpPOBaTh MHOXXECTBO X (MJIM pEUTUH-
roeaTb ero ajaeMeHThl). IIocKobKyY 100as1 albTepHa-
TUBa XapaKTepU3yeTcsl CBOMMM HabopaMu OLIEHOK,
OygeM CYMTaTb, YTO OHA «COBMNAJAaeT» CO CBOMMMU
OLICHKaMU, W I X U3 X mucath X = (X,,..., X,). TeM

caMbIM MMeeTCsl BlIOoXeHne X B MHOXecTBO M" Bcex
n-MEPHBIX BEKTOPOB C KOMIIOHEHTaMu U3 M. Panxu-

poBaHue (MM peidTUHroBaHue) M" npu oMoy He-
KOTOPOI'O OTHOLLIEHUS (CTPOroro) MpeartouTeHUs Ipu-
BOJUT K PaHXXMPOBAHUIO U MHOXeCTBa X Kak MOJAMHO-
xectBa M". OtmeTtum, uto |[M"| = m".

s omucaHusT MOPUMEHSIEMBIX Jajiee METOIOB
CpPaBHEHMS AJILTEPHATUB MPUBEIEM TPU MPOCTHIX MO-
SICHAIOLMX IpUMeEDpA.

IIpumep 1. I1peanonoxum, YTO aJbTEPHATUBLI OLICHMUBA-
10TCS 110 m = 2 oueHkam, T. e. M = {1, 2}. Pamxuposats M"
TIPU JTFOOOM # MOXXHO TIPH TIOMOIIIA JBYX €CTECTBEHHBIX OT-
HOLIEHMI npeanodrenus. [Tycts x, y € M". O603Ha4MM Ye-
pe3 v,(x) KOJIMYECTBO OLIEHOK 1 B BEKTOPE X U YEPE3 V,(X) —

KOJIMYECTBO OLIEHOK 2 B X. [IepBoe oTHOlIEHUE: CKaXeM, YTO
n n
xQy, ecnn z X; > z ¥, Bropoe OTHOLIEHUE: CKaXeM, YTO

i=1 i=1

L]
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xPy, ecim v;(x) < v,(y). HetpynHo Bunets, uto P = Q. neii-
n
CTBUTEJBHO, TakK Kak > x; = vi(x) + 2vy(x) u v(x) +
i=1
n
T v,y(x) =n,10 3 X, =2n— v(x).
i=1

IMopsanKoBbIii HOMEP BEKTOPa OLEHOK X = (X,..., X,) € M"
TIpY YIIOPSITOYEHUN OTHOCUTENIbHO P = Q BBIYUCIISIETCS TI0
dopmyne N(x) = vy(x) + 1, onpenensiowein GyHKUuio re-
pEeUrCIeHUs UIS 3TOTO OTHOIEeHUsS. PaHXupoBaHHWe BuUIa
M" =X, U ... U X samaercs npasmiom X, ={x e M": N(x) =
=kimak=1,2,.. s nes=n+1<2"=|M"|[14, pa3o. 3].

B cinyuae, xorma m > 3, ecrecTBeHHbIe O0OOIIEHMST OT-
HouteHUit Q 1 P (cHoBa obo3HavyaeMble yepe3 Q u P) yxe
He COBITAfAloT U JAI0T MPUHIUITUAIBHO Pa3INYHbIC PAHXKM-
POBaHMA MHOXECTBA OLIEHOK M”.

IIpamep 2. ITycte M = {1, 2, 3}. BekTophl x = (2, 2, 2)
nuy =(1, 3, 3) uz M’ OKOMITOHEHTHO HEeCpaBHUMBI, HO
Mmockombky 1 +3+3=7>6=2+2+ 2, To yOx (310 Xe
cripaBe/UIMBO it BektopoB y = (3, 1, 3) umu y = (3, 3, 1)).
Cnenyst pa6oram [9, 10], mis x, y € M" ckaxeM, 4to xPy,
ecm oo v, (x) < v (y), mbo v (x) = v, (y) 1 vy(x) < v,y(p).
AKCHMOMaTHYECKOE ONMCAHUE MPEANnoyTeHus1 P, Ha3biBae-
MOTO 10p0206biM, TIpUBeneHo B padotax [11, 12]. [TockonbKy

3
V(X)) =0<1=yv(pmax=2,2,2)uy=(1,3,3) e M,
TO XPy.

IIpumep 3. IpeanonaoxkuM, 4To pe3yabTaThl 9K3aMEHOB
Mo n = 3 OUCLUMIUTMHAM OILIEHWBAIOTCS IO TMATUOAITBLHON
wkane M = {1, 2, 3, 4, 5}. Bynem paccmaTpuBaTh BeKTOPbI
OUEHOK X = (X, X), X;) € M? ¢ yIOpsIIOYeHHBIME TI0 He-
yObIBAHUIO KOOPAUHATAMM (TaKOW BEKTOP OAHO3HAYHO OIl-
penesisieT U Bce BEKTOPhI, TTOyYeHHBIE U3 HETO TIepeCTaHOB-

KaMM KoopauHar). [IpuMeHsist st paHXUpOBaHUS Mm? Tpen-
noutreHure Q u3 npuMepa 1, MoIydmm:
[(1, 1, D15 [(1, 1, 2),]; [(1, 1, 3);, (1, 2, 2);];
[(1, 1, 4),, (1, 2, 3),, (2, 2, 2),];
[(L, 1, 5)s, (1, 2, 4), (1, 3, 3)5, (2, 2, 3)s];
[(1, 2, 5), (1, 3, 4), (2, 2, 4), (2, 3, 3)l;
[(1, 3, 5),, (1, 4, 4),, (2, 2, 5),, (2, 3, 4),, (3, 3, 3),1];
[(1, 4, 5)g, (2, 3, 5)g, (2, 4, 4)g, (3, 3, 4)];
[(1, 5, 5)y, (2, 4, 5)g, (3, 3, 5)g, (3, 4, 4),];
[(2, 5, 5)19 (3, 4, 5)y, (4,4, 4) o5 [(3, 5, 5),, (4, 4, 5,1
[(4, 5, 5),]; [(5, 5, 5)5].

31ech HIDKHAN MHAEKC CIIpaBa y BEKTOpa O3HAYaeT ero
MOPSIAKOBEI HOMEpP B MEPEUYMCIICHUH, M YeM OOJIbIle 3TOT
HOMEpP, TeM IIPEATNOUTUTEIbHEE 004MCeH Obimb PE3YIbTaT
coayu Tpex sk3ameHoB. Ho tak num 310? IIpoananmsupyem

9Ty CUTyalMio. B mpuBeneHHOM BbIlIe TIEpEYMCICeHUN 3HAK
«TOYKA C 3aMsATOM» pasiensder Kiacchl 6e3pasnuyus X, or-

HocuTenbHO Q B paHXUpoBaHnu M° = X, U .. UX, roe

X ={xe M N(x) = k}, GyHKUMS IepeYUCICHUSI UMEeT
BuI N(x) =x, tx, +x; =2, k=1, 2, ..., s, ¥ YUCJIO KJIACCOB
Oespasnnyus paBHo s =13. Hanpumep, knacc X;, 0603Ha-

9

L=

yeHHbI uepes [(1, 1, 3);, (1, 2, 2)5], COCTOUT U3 BEKTOPOB
1, 1,3), 1,3, 1),@3,3,1),(,2,2), (2, 1,2)u (2, 2, 1).
BexTopnl X, y € M 0e3pas3IMyHbI M0 OTHOLIEHUIO K (, eciu
N(x) = N(y), T.e.x; Tx, +x; =y, +y, T y;, anoromy Kiac-
ChI Oe3pasInyKsl OKa3bIBAIOTCS «OONMbIIMMU» MHOXKECTBAMMU.
Hpyrumu cinoBamu, Q «He pa3ivyaeT» yCIELIHbIe U Heyc-
MelIHbIe UCXOMbI TPEX 9K3aMeHOB: Hanpumep, N(x) = 10 mis
x=0(3,4,5), 4, 4, 4) (cnano) u x = (2, 5, 5) (He cnaHo).
Wrak, paHxupoBaHue M npu nomoui @ HeaneKBaTHO
ONUCBIBAET TOJOXEHNE, CIOXUBLIEECS] B CUCTEME 00pa3o-
BaHus. [IpenmoureHre Q MPUMEHUMO JIMILD B CIydae Koau-
yecmeeHHbIX KA oueHoK M [8, pa3d. 1.3, 2.1]: B pe3ynbrare
CJIOKE€HUsI HU3KME OLIEHKHM B BEKTOpPaX KOMIIEHCHUPYIOTCS
BBICOKUMU. B cucteme 06pa3oBaHMs OLIEHKU MO Pa3TUYHbIM
JUCLMIUIMHAM TIPEIoJiaraloTcsi OAMHAKOBO COMEpXKaTelb-
HBIMM, XapaKTepU3YIOIIMMU KaueCTBO 3HAHUI 1O IWCLIMII-
nuHe, ¥ wkana M = {1, 2, ..., m} yrnopsiioueHa no 3Hauu-
mocmu kKavecme (2 He B CMBICJIE YIOPSIIOYEHHOCTU KOJIU-
YeCTB, BhIpaKaeMbIX UMCJIAMM): YEM BBIILIE OIIEHKA, TEM Ka-
YECTBEHHEEe CUYUTAETCsl 3HaHWE NUCIUIUIMHBI (B IpYroM
KOHTEKCTe — KayeCTBEHHEe KaKOil-IMO0O MHTEePECYIOIINil
Hac 00BEKT, HapUMep, T0pora, MUIlla, ycayra v ap.).

B Mopenu pedTMHroBaHMS, pacCMaTpUBaeMOil B HACTO-
siieil paboTe, MpeanosaraeTcsi, YT0 HU OJHO <«IJIOXO€ Ka-
YeCTBO» aIbTEPHATUBEI X € X HE MOXET OBITh KOMITEHCUPO-
BaHO HUKAKUM KOJIMYECTBOM €€ «CaMbIX XOPOIINX KauyeCTB»
(«Mofiesib  TOJHOTO COBEPUIEHCTBA», PEeUTUHTrOBaHUEe 03
KoMmneHcanuii). TouHbIil cMbICT 3TOMY JaH B § 3 (ompene-
JIeHWe TMOpOroBoro otHouieHus P). BBegem obo3HaueHwusl,
HCTOJIb3yeMble BCIONY HUXKE, M BepHEMCS K TIpuMepy 3.

Nusije Mux=(x,, ..., x,) € M" 0603HAYMM KOJINYECTBO
OLIEHOK j B X uepe3 V(x) = {1 < i< n:x, =j}. dcHo, uto

n

> v{x) = n mns Beex X € M". BEKTOp C YIOPSAAOYEHHBIMU
i=1
10 HEeyOBIBAaHWIO KOOPAMHATAMMU, TTONyJaIOUIUAC U3 X Tie-
PECTaHOBKOM €ro KOOpAMHAT, 0003HAYaeTCs Yepes3 X+

() v(x) V- 1(X) V()
— —
x={,.,1,2,.,2,.m—1,...m—1,m .., m=
n
V1 2 Ym-1 Ym
=(1",2°,.,(m=-1) ,m™), )

e v; = v(x) = v(x*) ecThb KpaTHOCTb OLEHKH j B BEKTOPAX
x u x*. ITonoxum takxe (M")* = {x= x e M} n X* =
={x:xeX)aaXc M"

OG6paTuMcsi CHoBa K Tpumepy 3, B KOTOpoM # = 3 u

m = 5. IlpennouyreHue P, o6oOlIallee aHAIOTMYHBIE OT-
HOLLUEHUST U3 TIpUMepoB 1 U 2, ompenensieTcsl Mo MpaBuITy

[13, 16]: ckaxeMm, UTO X € M (ITOpOToBO) MPEAIIOYTUTEIbHEE,
yeMm y e M3, u Oynem nmcathb xPy, ecnu mmbo v (x) < v (),
mbo v(x) = v(y) u v(x) < v(y), mmbo v,(x) = v,(p),
V5(x) = v,(») mv3(x) <v3(p), 1160 v, (x) = v (y), v5(x) =, (),
V3(X) = v;(») 1 v (x) <,(y) (HAOMHUM, 4TO V,(X) + v,(x) +
+v3(x) + v, (x) +vy(x) = n). IIpumensas P i paHxupoBa-
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HUS MHOXecTBa M3, MOJlydnM cieaylollee YInopsaodeHne
MHoxecTBa (M3)*:

(1, 1, D; (1, 1, 2); (1, 1, 3)55 (1, 1, 4)5 (1, 1, 5)5\\
(1, 2, 2)¢; (1, 2, 3);5 (1, 2, 4)g; (1, 2, 5):\\

(1, 3, 3),0s (1, 3, 4) 15 (1, 3, 5) 1\

(1,4, 4)5; (1, 4, 5) 1,5 (1, 5, 5);55\\
(2,2,2)5(2,2,3),7 (2,2, 4) 55 (2, 2, 5) 195 \\

(2, 3, 3)505 (2, 3, 4),15 (2, 3, 5)3\\

(2, 4, 4),35 (2, 4, 5)55 (2, 5, 5)y5\\

(3, 3, 3)565 (35 3, 4575 (3, 3, 5)yg\\

(3, 4, 4)59; (3,4, 5)3p5 (3, 5, 5)315\\

4, 4,4),,;, (4,4, 5555 4,5, 5),4 (5,5, 5)5

B aToM panxxupoBaHuu M= X, U ... U X 4mciio KiaccoB

Oespasnnums X, = {x € M3:N(x) =k}, k=1,2,.., s, paBHO
s =35, rne pyHkims nepeurciaenus: N st Pumeer (He CTOJb
npoctoit Kak miast Q) Bun (3), yKazaHHbIA B § 3 npu n =3 u
m = 5. Hanpumep, (1, 2, 4); 0603Ha4aeT Kiaacc X;, cOCTO-
smuit u3 Bektopos (1, 2, 4), (1, 4, 2), 2,1, 4), (2,4, 1),
4,1, 2) u (4, 2, 1). Jo 3HaKa «\\» ynopsiioueHue Mpo-
HUCXOJUT €CTECTBEHHBIM OOpa3oM MO BO3PACTAHHUIO OTIE-
JIbHBIX KoopauHaT (IlapeTo-moMuHMpoOBaHUE), a caM 3HAK
«\\» CMMBOJIM3UPYET TaK Ha3bIBAEMBI 1OPO20Gbill Nepexoo
[14, pazo. 5.2, 7.2u &.1]. llpennoutenue P He obnagaeT TeM
«neeKToM», KOTOPBIil paHee ObLT OTMeUeH /i O: HauuHast
c Homepa 26, cooTBeTcTByWOIero Bekropy (3, 3, 3), Bce
TpeXMepHbIe BEKTOPHI OLEHOK JAIOT YCIEIIHbII UCXO cla-
Yy Tpex 9K3aMeHOB. Kpome Toro, BEKTOpbI, COOTBETCTBYIO-
mue HoMepaMm oT 32 mo 35, comepxXart OILIeHKM He paHee 4
(1MO3TOMY MOJYYMBILIMM UX M10J1AraeTcsi CTUIIEHIUS WU Y-
roe nooiupeHue!). Takum oOpa3oM, UCHOJIb3ysd HEKOMITCH-
CHUPYEMOCTb HU3KUX OLIEHOK BBICOKMMM (KaK B TIPeNoyTe-
HUU P), MOXXHO TIOJYYUTh KaueCTBEHHYIO KapTHHY yCTieBa-
€MOCTH, He 3Hasl Bcero Habopa OIIEHOK, a OMMPAasICh JINIIb
Ha TMOPSIIKOBbIE HOMEpPA B MEPEUUCTICHUU.

3. ®YHKUUA NEPEYUCIEHNA
Q1A NOPOroBOro NPEAMNOYTEHNA P

st x, y € M" (ipy JHOOBIX 7 U M) CKAXEM, U4TO X
(nopoeoeo) npeonoumumenvHee, YeM y, U Oyaem IH-
catb xPy, eciu v, (x) < v,(y) nim HalgETCs TAKOH HO-

Mep 2<i<m—1,4TO v, x) = vj(y) IIJISI BCEX HOMEPOB
1 <j<I—1nv(x) <v(y). [lpaBuio P akcuomaru-
yecKu 000cHOBaHO B pabote [17] (cm. Takxke [14, 20]).
ITon HazBaHWMEM CHUMMETpPUYECKU-JIEKCUKOrpacduyec-

KOI'0 OHO M3y4ajoch B padorax [21, 22]. OTMeTUM, 4TO
P 3KkBUBaJIeHTHO MpaBuily JIeKCUMUH [2, 20]: ¢ BeKTO-

paMU OLIEHOK X, ¥ € M" CBA3BIBAIOTCA BEKTOpA X* U y*
U3 BoIpaxeHus (1) ¢ yrnopsiioyeHHbIMU O HeyObIBa-
HUIO KOOpIMHATaAMM, U CYMTAETCS, UTO X MPEANIOYTH -
TeJbHEee, YeM Y, B CMBICJIEC IEKCUMMHA, €CJIA X* CTPOTO

nekcukorpaduyecku B R” mpeanoyruteabHee, 4eM y*
[18, semma 1].

B pa6orax [13, 14, 17] ycTaHOBIIEHBI ClEAYyIOLIUE
cBolicTBa mnpeanouyteHusi P. WMuayuupoBaHHoe P

OTHoOLeHUEe Oe3pasznmuuusa I nMeeT Bum: X[y JIUIIb,
Korma vj(x) = vj(y) 151 Bcex 1 < j < m, T. €. BEKTOPhI
X, y € M" MOryT ObITH IOJYYEHBI APYr U3 Ipyra Ie-
pecTaHOBKaMu uxX KoopauHar. Ecim g x € M” 0603-
— n .
Hayuth yepe3 [ ={y € M" : ylx} Kiacc 5KBUBaJICHT-
HOCTH 3JIEMEHTa X, TO ceMeicTBO {X, : 1 < k < s} U3
§ 1, nocTtpoeHHoe misi P, coBnagaer ¢ (pakTop-MHO-
xectBom M"/I = {I: x e M"}. KonnyecTBo s Bcex

KJ1acCOB 0e3pa3yinyus B 3TOM CIydyae BBIYUCIISIETCS 110
dopmyie:

s= |(Mn)*| = C;n;rrlt—l = C:+m—1 =
=+ m— D/n(m— 1)), )

rae Cf =n! / (k!(n — k)!) — OMHOMUANBbHBIE KO3(]-

¢unuents! npu ueoM 0 < k<n, 0! =1.Ilpu n =3 un
m =5 umeeM s = 35 (cpaBH. ¢ npumepom 3 u3 § 2). Ot-
HolleHMe P, cyxXeHHoe Ha MHoxecTBO (M")" anemeH-

o 7\ %
ToB BUaa (1), siBnsieTcs aureiiHvim nopsoxom Ha (M™)",
T. €. OHO TPAaH3UTUBHO, aHTUPE(DIEKCUBHO U CBSI3ZHO

(ecu x, y u3 (M")* u x # y, To xPy wnu yPx). D10 no3-
BOJISIET OTPAHUYUTHCS YIOPSAOYEHUEM OTHOCUTEIBHO

P mumb MHOxecTBa (M")* «MOHOTOHHBIX TIPeICTABH-
TeJel» X* albTepHaTUB X. TabOaUIbl yMOPsSAOYEHUI

(M™)* nipy pasIMYHBIX # U m TIPUBEAEHBI B paboTax
[14, 18].
B o011eM ciyyae HeBO3MOXHO BbIITMCATh Bee Tad-

JIMLIBl YOOPSIAOYEHUM 3JEMEHTOB MHOXECTBA (M”)*
MNpU TPOU3BOJBHBIX LEIbIX # > 2 U m > 3, MO3TOMY
MNPUHLUUITHATLHO BaXXHOE 3HAUCHUE MMeeT (PYHKLMS
nepeynciaeHus: N s IOPOroBOIro MpeAIouTeHUsT P,

KOTOpasl albTePHATUBE X € M" NpUCBaUBaeT MOPSII-
KoBbIit HOMep N(x) € {1, 2, ..., s} 3TOi aJbTepHATUBbI

B pamxupoBanun M" ortHocutenbHo P. OHa uMmeeT
Bun [13, 15], [18, meopema 1]

m-2 .
N =3 Covgnemjo1 + 00 + 1,
j=1
xe M, (3)

e W(j, x) = vi(x) +...+ vj.(x), C,If — OMHOMMAJIbHBIE

koo punmeHTsl npu neioMm 0 <k<nu C ,f 1 =0npnm

1 < k < n, n obnagaer cBoiictBoM IlapeTo-goMUHUPO-
BaHMs: €CIM X < y (¥ > X) O3HAYAET, YTO X, < Y, JUISA BCEX

i=1,2,..,n,TOU3x<ymdx, yu3 M", BbITEKAET, 4TO
N(x) < N©y). 4)

DyHKIMS TIpeANOUYTeHNS I P, He SIBISOIIasICs
(yHKLIMeN nepeyncieHus, mocTpoeHa B padore [21]:

Fx)=f(x) +1 = ((m" = 1)/(m = 1)), e x = (x, ...,

L]
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n
x,) e M"uf(x)= > m"" 'x; ectb 3HaueHUE B NeCH-
i=1

TUYHOM CUCTEME CUMCIICHUS YHCTIA X| X5 ...X,,, COCTaB-

JIEHHOTO U3 KOOPAMHAT BEKTOpa X* = (X}, X3, ..., X)
U3 BbIpaxkeHus (1) ¥ 3amMCaHHOTO B m-UYHOM CUCTe-
Me cuuciaeHusd «l1, 2, ..., m».

4. PEATMHIOBbIE CYMMbI M UHAEKCbI

B HaunoHanbHOM ucciea0BaTeIbCKOM YHUBEPCH-
Tere — Bricmas 1kosna skoHomuku (HUY BIID)
MPUHSTA OecATUOANbHAS 1IKala OoLleHoK: 1, 2, 3 —
HEYIOBJIETBOPUTEIHHO, 4, 5 — yIOBIETBOPUTEIILHO, 6,
7 — xopotto u 8, 9, 10 — ormnuHo. M3yyaeMbIM auc-
LMITJTMHAM TPUCBAMBAIOTCS 3a4eTHBIC eNMHUIILI (Be-
ca), Ha3BpIBaeMble KpeIUTaM1, CyMMa KOTOPBIX paBHA
60 (DMCHUTITMHBI C HYJEBBIMU KpeOWTaMH He pac-
cMmaTpMBaloTcsl). MakcumalibHasi cyMMa 0ajiioB, KO-
TOPYIO MOXET HabpaTh yJyallluiicsl 3a OAUH IO/, paBHA
60 - 10 = 600. I1pu HeycmelTHOM claye 3K3aMeHa T10
JUCUUIUIMHE YYAIIUKACS HE IOJIy4aeT KpeauTa o 3TOM
JTUCUMITIUHE (KPEAUT 3aHYJISIeTCs).

Mg Toro 4To6bl UMETh BO3MOXHOCTh CPaBHUBATh
WTOTOBBIC PEHUTUHTH, OyIeM «HOPMHUPOBATh» IIPUBO-
NUMbIe Jajiee B KOMIIEHCATOPHbIE PEUTUHIOBBIC
CYMMBI ¥ IBa HEKOMITEHCATOPHBIX PEUTHMHIOBBIX WH-
nmekca Ha 600 emuHUAL.

IlycTth B pe3yiabTaTe cepuM M3 # 9K3aMEHOB IOJIY-
YeH BEKTOP OLIEHOK X = (X, ..., X,), Tne 1 < x; < 10 —
LIeJI0e YHCII0. 31eCh # — YUCIIO AUCLIUITIMH B TOI0BOM
Harpyske, X, — UTOroBasi OLIEHKA YYallleroCd X 3a 9K-

3aMEH MO - QUCUUIUIMHE, U €CIIU w; > 0 — xpemgur

i-i IUCUMIUIMHBL (TakKKe IMPEeaIosaracMblil LIeJbIM
uuciom), rae i =1, ..., n, To w, + w, + ..+ w, = 60.

MHoxecTBo X Bcex ydalluMxcsi X ONHON yueOHOW
IPYIIbl 00J1agaeT TeM CBOMCTBOM, YTO (MX OLIEHKM)

Xc M”", rne M Gyner KOHKPETU3UPOBAHO B II. 4.2.

4.1. PeiiTUHroBbIE CyMMbI

[lepBast peiituHroBas cymma A,, OCHOBaHHasl Ha

cpenHeM apu(pMeTUYEeCKOM, BBIYMCISIETCS Oe3 yuyera
BECOB IUCLUILIAH IO (opmyJie:

A, () = ((x + ... + x,)/n) - 60 1 x us X;

[P 3TOM TIPEATIOJIAraeTCsl, YTO BCE OLIEHKHU B BEKTOpE
X — «IONOXHTEbHbIE»: 4 < X, < 10 ma i =1, ..., n

(HeT yJauumxcs ¢ 3a10JLKEHHOCTSIMU).

Bropas peiituHroBas cymma S, craHaapTHas Uit
HHWY BIID, y4uThiBaeT KPEOUTHl OUCUMUILIMH W, U
AMEET BUII:

S§.(X) = ux, + ...+ ux g xus X,

rae uist 1 < i< nnonoxeHo: u,= 0 mpu x; = 1, 2 win 3,
v u,= w;npu 4 < x;, < 10 (HanoMHum, 4yto w, + .. +
+w, = 60).

O0Ge peiATMHIOBbIE CyMMBI A, M .S, HOCAT KOMIIEH-
CaTOpPHbIi XapakTep (cM. obcyxneHue B § 2, mpumep 3).

4.2. PeiiTnHroBblii HAEKC 6e3 yyeTta Becos

st onipenesieHUs TPeThero PeHTUHIOBOIO BhIpaXKe-
HUs, Hekomnerncamophozo undexca N, (x) npu n < 60,

OCHOBaHHOTO Ha dopmyiie (3), moTpedyeTcs nepeobos-
HaueHue ¢ (Tak Ha3bIBaeMble) delicmeyroujue OUeHKU,
OCYILECTBJISIEMOE MO0 MpaBUy: OLeHKH 1, 2 U 3 B BeK-
TOpPE X, HE CUMTAIOIINECS «ITOJOXUTEIbHBIMU» (A Ia-
touue 0 KpeautoB), 0003HavalTCs yepe3 1, a ocTalb-
HbI€ OLIEHKU

j obo3HauaroTcd yepes j — 2
mstj=4,5,6,7,8,9, 10. (3)
WupiMu crioBamu, eciu x = (x;, ..., X,) — BEKTOp
U3 <«I10JIOKMTEIbHBIX>» OLEHOK ¢ 4 < x; < 10, To neiic-
TBYIOLIUMHU OLIEHKAMMU SIBJISIIOTCSI KOMIOHEHThI BEK-
Topax —(2") =(x;, =2, ..., x, —2) e M", e (2") =
= (2, ..., 2) (cM. o60o3HaueHue (1), B KOTOPOM OLICHKHU
kpatHoctu 0 B 3anucu onyckatores)) u M={1, 2, ..., 8}.

[Mpu BbuMCHeHnn 3HaYeHus (3) Ha BekTope x — (2")
npu m = § OYAYT yUYUTHIBATHCSI UMEHHO KOJIMUYECTBA
OLIEHOK MCXOIHOTO BEKTOPA X = (X, ..., X,): NEHCTBU-

TeJabHO, it kK =2, 3, 4, 5, 6, 7, 8 HaxoouM, 4TO

vix— QRN =[l<i<smx,—2=k|=
=[l<i<mx=k+2)=v,x),

rae k + 2 IpuHMMaeT COOTBETCTBEHHO 3HaUeHUS 4, 5,
6,7,8,9, 10.

[anee B aTOM pasnene npeamnoaaraeM, yro M ={I,
2, ..., 8}, T. e. BBekTOpax x € X © M" Bce OLIEHKHU JI€eii-

cTBylolue. MHoxecTBO BekTopoB (M”)* ¢ ynopsno-
YeHHBIMM 110 HEYOBIBAHWIO KOOPAMHATAMM Pa300beM
Ha 6 HemepeceKalowuxcs 010Koe oyeHok By, B, ...,
B, = (M")" cnenyiolmx BAIOB.

K 60ky B, ipu k =1, 2, 3, 4, 5 oTHeceM Te BeK-
Topsl x U3 (M™)*, mnst Kotopeix (K7) < x < (k', 8"~ 1)
(cm. Beipaxenust (1) u (4)), a K G110Ky By — 1€ X, 1
KoTophbiX (6”) < x < (8"). YeM Gosblie HOMeEp OJIOKa,
TeM 0oJjiee MpeaAnOYTUTEIbHBIMU BEKTOPhI 3TOr0 0JI0-

Ka ABJISTIOTCS] OTHOCUTETBEHO TTIOPOTOBOTO IMPEIITOUTe-
Hust P (kpatko B, , PB): u3 xe B, uye B,

BBITEKAET, 4TO vj(x) =0 = vj.(y) npu 1 <j<k—1mnu
V() =0 <1< v(y), a notomy, xPy. Yuammecs ¢
OLECHKAMH M3 B, CYMTAIOTCS HEYCIEBAOIUMHU (MMe-

IOIIMMU TIepecnayr) BBUAY HAIMYMUS €AUMHMIL B MX
OlLIEHKax, CUMBOJU3UPYIOLIUX oueHku 1, 2, 3. Vua-

NPOBJNIEMbI YNIPABJIEHUA N°2 e 2012

Ll



9

| YMPABJEHWE B COLIMATTBHO-3KOHOMWYECKIX CUCTEMAX

[

1IMecs: ¢ oleHKamMu u3 B, mipu 2 < k < 5 umeror (cM.

BbIpaKeHUe (5)) HaMMEHbIIYIO OLIEHKY k + 2 ro ne-
CATMOAILHOM CHCTEME, a C OUEHKaMU U3 B, — oT-

JIMYHUKHA C MUHUMAaJIBLHOM OLIEHKOM, paBHOM 6 + 2 = 8.
Petimuneosvui undexc N,(x) BeKTOpa X € B, mpu

n < 60 onpezenseTcsd ciaeayOLIMM 00pa3oM B 3aBUCH -
MOCTHU OT 3HaueHud k: 1 < k< 5w k = 6.

IIpu 1 < kK < 5 B cuny BelpaxeHus (4) umeem
N((K")) < N(x) < N((k', 8"~ 1)), 1 mosromy, st x € B,

x = (k', 8" ), monaraem
N (x) = (k= 1)-100 + 1 + [(N(x) —
— N((K") - 100/(N((K', 8"~ 1) = N((KH))]1,  (6)

u Nn((kl, 8"~ 1)) = k- 100. 3mech 3HaUeHUS PYHKLIUU

N Ha yKa3aHHBIX BEKTOpPaX BBHIYUCIISIOTCS IO opMy-
ne (3) nmpu m = 8 (cM. manee) u dyepes [z] 0003HaUeHA
uesas 4acTh YUCia z, mostomy N, (x) IPUHUMAET Lie-

Jbie 3HayeHus1 ot (kK — 1)+ 100 + 1 go k- 100 (oxpyr-
JIeHne, UMelolee Mecto B dopMmysie (6), HecyllecT-
BCHHO JUIs Liesiel peiituHroBanus). st x € B, umeeM

N((6™)) < N(x) < N((8")) cHoBa B cuity BoipaxkeHus (4),
MO3TOMY TOJIaraeM

N,(x) = 501 + [(NM(x) — N((6")) - 100/(N((8")) —

= N(6")))], x=@®"), (7)

1 N, ((8")) =600, Tak uyto BemurHa N, (X) B 3TOM CIIy-
yae MpMHUMAaeET 1enble 3HaueHus ot 501 mo 600.

st ipuMeHeHus uHaekca N, (X) BBIYMCIAM N((K"))
u N(K', 8"~ YY) mpu 1 < k <5, N((6") u N(8").
Opu2<k<5msx=KYuy=(k", 8 ') umeem:

ML, x) =...=WMk—1,x) =0, V(k x) =..=
=W6,x) =nuv(x) =0, arakke V1, y) =..=
=Wk —1,y) =0, Nk, y) =... =WN6,y) =1mn

vg(¥) = n— 1, mosromy B cuity opMyJIbl (3) HAXOIUM,
4yTO (IpUBOIUMbBIE (DOPMYJILI BEPHHEI U IIpU k = 1, eciiu
MIPUHATH COTJIAllIEHUE B MEPBBIX CyMMax O TOM, YTO
cymMma no j ot 1 go 0 paBHa HYJIIO)

k-1 .
MK =Y Cohy +1,
j=1

1 on—1 _kil 8- 6 5
MK, 8" )= ¥ Gy, + Y Cure g +n
j=k

j=1

5 .

u aHanornaro N(6") = 3 Cf;é_j + 1 u N(8") =
j=1

= (M7= C, .

4.3. PeiiTMHroBbIiA MHAEKC C Y4€TOM BECOB

ITpexne yem omnpeneauTb PEUTUHIOBBIM WMHAEKC
Nyy» oT™MeTHM, uTO GYHKIMA S, (X) U3 1. 4.1 U3-3a Ha-
JIAYAS BECOB HE CMMMETPUYHAS, T. €. TIPU TepecTa-
HOBKE MECTaMM KOOPAMHAT BEKTOPa X = (X, ..., X,) U3~
MeHsieTcsl ee 3HaueHue, a pyHkuust N(x) us (3) cum-
MeTpuyHast. s ydeTa KpeInTOB TUCHHUILIAH 3arrIeM
cymmy S (x) B BUIE:

S,(x) =
=x t..+x tx,+. tx, +. o +x +.. FXx.
%/—/

w, pas w, pas w, pas

Tak kak w, + w, + ... + w,_ = 60, T0 3HaUeHME S, (X)

COBITAZIaeT CO 3HAYCHUEM CHUMMETPUIHON (YHKIIUM
60

oT 60 He3aBMCHUMBIX MepeMeHHBIX W(y) = Z V> BbI-

i=1

YMCIIEHHOM Ha 60-MEPHOM BEKTOPE y = (¥, ..., Vo) =
_ wl w2 wn
= (X} , X3, ..y X, ). Kpenut w, yauTbiBactcs B TOM

CMBICJIE, UTO 32 i-10 JUCLUIUIMHY OJHA U Ta Xe OLIeHKa
X, TIpocTaBJisieTcst w; pa3. [lepeBoas OUEeHKH y B Jeiic-

TBYIOLLIME COTJIACHO BbIpaxkeHUO0 (5), MOJIy4uM HOBBIN
60-MepHBI BEKTOP ¢ KOMIIOHEHTaMH, IPUHUMAIOILIH-
MU 3HaueHust oT 1 no 8. Jyist Hero omnpenessieM peii-
TUHTOBBIE MHAEKCH (6) 1 (7) ipu n = 60, KoTOpbIe U
obosHavarorcst yepes N, (x).

Wnes noBTopeHMs: 3HAYEHUIA X, TIO W, pa3 Mpejuia-

rajiach ¥ MCITOIb30BaJIach B PA3IMUYHBIX KOHTEKCTAX B
paborax [23—27].

5. NPAKTUMECKOE PEHTHHTOBAHUE

Mopenb peTMHTOBaHMS, OCHOBAHHAsI Ha TTIOPOTO-
BOM MpEANOYTeHUU, IpU m = 3 NpHUMEHsIach B pa-
ootax [28, 29]. 3mech 3Ta MOIEIb MCIIOJB3YEeTCS B
KOHTEKCTE MHOTOTPagalliOHHBIX PAHXHMPOBOK Ha
puMepe PEeHTUHTOBAHUS yJaIllUXCs 10 WX ycIieBae-
MOCTH 3a OIMH y4eOHbIi roa (cM. Takxke padoty [30]).

VYyebOHast Harpy3ka M OLIEHKW TPYIIbl yYallMXCs
(ctymeHTOB), coctosiiieit u3 14 yen. (4, ..., N), npu-
BedeHbl B Tabn. 1. MU3yuaemble nucuuruidHel -1, ...,
HO-15 (n = 15) ykazaHbl B IEPBOIl CTPOKE, COOTBET-
CTBYIOIIIME UM KPEIUTHl — BO BTOPO, U B OCTABIINX-
Csl CTpPOKaX — UTOTOBBIE OLIEHKU 3a 3K3aMeHbl. OLieH-
ka (0 o3HayaeT HEYCIMEeIIHYI0 caavyy 3K3aMeHa (3ayera
U T. I1.) 1O IMCLUUIIMHE U UCMOJIb3YeTCs JIJisl pacuera
PEATHHIOBBIX CYMM A, 1 S|5. [Lnst BbIUMCIIEHUS peil-

TUHIOBBIX MHIEKCOB NV, s U Ny, oueHka 0 3ameHsieTCcs

Ha 1. [TpuMepsl pacueTa 3TUX UHAEKCOB MPUBEACHBI B
pa6ore [31, pa3d. 7.3, 7.4].
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Tabauya 1

YyebGHana Harpy3Ka u OLEHKN y4almuxca
a-1 | o2 | A3 | A4 | A5 | o6 | A-7 | A-8 | A-9 | A-10 | A-11 | A-12 | A-13 | O-14 | O-15
CryneHT

3 5 3 4 4 6 3 4 6 4 4 1 5 3 5
A 8 6 9 8 9 10 7 6 6 10 10 10 8 7 8
B 7 6 8 8 8 9 7 6 6 10 10 10 8 8 8
C 6 10 8 8 9 10 10 6 4 9 10 10 8 9 9
D 5 6 8 6 6 6 5 5 4 10 7 10 6 7 7
E 6 6 7 6 8 7 6 5 4 8 8 10 5 5 5
F 5 5 9 5 7 8 4 5 6 10 9 10 4 5 7
G 6 5 8 6 6 7 5 4 4 7 6 10 6 5 5
H 6 4 8 5 7 4 0 4 4 6 6 10 7 4 9
1 4 4 8 4 4 7 0 5 4 4 5 10 5 5 7
J 4 7 8 6 6 6 6 5 4 6 5 10 6 7 0
K 4 9 7 4 7 6 4 5 4 7 9 10 6 5 0
L 5 4 8 4 5 5 4 4 4 4 4 10 5 6 0
M 4 5 8 4 4 4 0 4 4 6 0 10 5 6 6
N 4 4 8 4 4 6 0 4 4 5 5 10 5 4 0

PeiiTHI1 11 peATUHTOBBIE CYMMBI U MHJEKCHI yda-
LIMXCS TIpUBENEHBI B Ta0. 2. B mepBoM cTosbIie yka-
3aH PEUTUHT yJalllerocs, T. €. ero MopsIAKOBBI HOMEp
B PEHTUHTOBAHWM B 3aBUCUMOCTH OT 3HAYEHUS peii-
TUHTOBOM CYMMBI WJIM MHIEKca, B cToaouax CTyaeHT
TIepeYnCIIeHBl yJyalecs: (CTYOeHThI), COOTBETCTBYIO-
IIMEe 3TUM TOPSIAKOBBIM HOMEpaM, a B OCTAJIbHBIX
CTONOLAX yKa3aHbl COOTBETCTBYIOIIME CyMMBbl A, U

S15 1 MHAEKCH N s 1 N,

B Ta6. 2 yyanuiics C 3aHUMAaeT NEPBYIO NO3UIINIO
cormacHo A5 ¥ S5, Tora Kak Ha ocHoBe N s 1 Ny,
OH — JIMIIb TPETUI, IOCKOJILKY UMEET YIOBICTBOPU-
TellbHbIe OLeHKHU. CTyaeHTHl Xe A 1 B B COOTBETCTBUU

Tabauya 2
PeiiTunru (Homepa) yuawuxca
Ne [ Cr. | 45 | Cr. | S5 | Cr. | Nis | Cr | Ny
1 C 504 C 49 A 353 A 335
2 A 488 A 481 B 353 B 335
3 B 476 B 468 c 197 C 161
4 F 396 F 387 D 179 D 157
5 D 392 D 376 E 176 E 156
6 E 384 E 368 G 152 F 145
7 G 360 G 344 F 151 G 136
8 K 348 K 333 J 80 H 72
9 J 344 | H 324 K 72 1 72
10 H 336 J 322| H 71 J 59
11 1 304 1 295 1 69 K 57
12 L 288 | M 264 L 68 L 57
13 M 280 L 262 | M 45 M 44
14 N 268 N 251 N 44 N 39

¢ A5 ¥ S|5 3aHUMAIOT BTOPYIO M TPETHIO MO3ULINH, &
corjacHo uHaekcam N s u Ny, — TepBbie 1Be MO3M-

1IUU, U SBJISIIOTCA cTUreHauatamu. M3 Tabauubl Tak-
K€ BUIHO, YTO A U B — XOpOLIUCTHI (C OLIEHKAMU U3
onoka B,), C, D, E, Fu G MMEIOT HE MEHEE, YEM YI0B-

JIETBOPUTENIbHBIE OLEHKHM (M3 6J10Ka B,) Ge3 nepecaay,

a yuammecd H, I, J, K, L, M u N — Heycnesawollue
(c oueHkamu u3 6yoka B)). PeilTuHIM Ha OCHOBE A
1 S| MPaKTUYECKU MIECHTUYHBI, TOIAA KaK PEATUHT
Ny, 3HAUUTESIBHO 0o0Jiee YYBCTBUTENICH IO OTHOIIIE-
HUIO K BecaM, YeM N,
yacTu Tabu. 2 (mo3uuuu 6—11).

YTO XOpOoLIO BUJIHO 13 CpeI[HCVI

3AKNHYEHUE

B 1iens1x peiiTMHroBaHUS OIlpeaeieHbl 1Ba PeUTUH-
roBbIx uHAekca: N, ipu n < 60 (6e3 yuera Becos) u Ny,

(c yueroMm BecoB). [IpoBeneHo cpaBHeHUE UHAECKCOB
N, u Ny, c cymmamu A, (6e3 yuera BecoB) u S, (¢ yue-
TOM BecoB). [TokazaHo, 4TO peTUHIM HA OCHOBE A, 1
S, IPAKTUYECKU «ITapajljIe/IbHbIe». PEUTUHIOBBIE MH-
nexcol N, u Ny, natot 6ojiee aiekBaTHYIO KapTHHY yC-
MEBAEMOCTH yJalIuXcs 1Mo cpaBHeHuio ¢ A, v §,. MH-
nekcol N, u Ny, MO3BOJISIIOT:

— KJaccuGpuuMpoBaTh yYallyMxcs Mo ycreBaemMoc-
T (PEeHUTUHI HEyCIeBalolllero CTyaeHTa He Oymer
0oJIbllle PeHTHUHIA YCIIeBAIOIIET0);

— KBAIM(ULIHMPOBAHHO MPUCBAMBATh MOPSIAKOBOE
PEUTHMHIOBOE 3HAYEHME KaXKIOMY ydalleMycs;

— TOJy4YaTh Ka#ecmeeHHyr KapTHUHY yCIieBaeMOC-
TH BCEX yJaIlXcs.
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ITocKOMbKY peUTHMHTOBaHMWE TTPOBOAMIOCH B KOH-
TEKCTe CUCTEMbI O0Opa30BaHUsl, TO CYLLIECTBEHHbIM 00-
pa3oM YUYUTHIBAJIOCh KOJMYECTBO HU3KUX OLIEHOK B
BEKTOpax-ajibTepHaTBax. B paborax [17, 18] pa3Buta
TaKxXe 080lcmeeHHas MOJEIb MOPOTrOBOr0 arperupo-
BaHMsI, B KOTOPOI HauboJiblliee BHUMaHUE YIEseTCs
HaJIMYMIO BBICOKMX OLIEHOK B BEKTOpaX-ajibTepHATU-
Bax. DTa MOJEJb, BKJIIOYalomas B cebsi sIBHbIE (op-
MyJIbl JUJISI IBOMCTBEHHBIX (DYHKILIMI TMEepeuyucaeHus,
MOXeT ObITh MPMMEHEHA B CUTYalLIUsIX, KOraa XOTs Obl
OJTHO XOpolllee KaueCTBO albTePHATUB UTPAET OMpee-
JISIIOLIYIO POJIb.

IToapiTOXMBasI, MOXKHO YTBEPKAATh, YTO PEUTHH-
roBaHMsI, OCHOBAaHHbIE Ha HEKOMIIEHCATOPHBIX WMH-
IeKcax, MomoOHbIX uHAeKcaM N, u N, MOTYT Ipel-

CTaBJIATh 3HAYUTEJIbHBI UHTEPEC BO MHOTUX peajlb-
HBIX CUTyalluAX, KOrjJja KOMIICHCUPOBAHUEC «I1JIOXOT'O»
IIOCPEACTBOM <«XOpOLIEro» HE MNPEACTABISIETCA BO3-
MO2KHBbIM.

Asmoput evipaxcarom 6aacooapnocmes D.T. Anecke-
posy, B.A. Kaaseuny u B.B. Ilodunosckomy 3a unmepec
K pabome u yenHble 3ameuanus, a makyce E. A. ITuxyns-
KUHOU 3a NOMOWb NPU 0POPMACHUU PYKONUCU.
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