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I[IPETUCTOBHE

B pemenmax XXVI ceezga RIICC, mocaenyviommx Hanexynios LK
RIICC mocrapneHs 3ajavn mo faipHefineMy DoBBRMeHNN ad(erTIE-
HOECTIH I KAa9ecTBA CONHONOTHNYRCKUX HCCICHOBRHER H BHEIDORHIO HX
Pe3yIBTaTOB B UPAKTHKY COLHANBHO-3KOHOMHUYICCKOTO VIPABICHEA
M OpOrHOSHPOBAHKMA. A 5To TpelyeT oBIANEAHA BCeM APCEHATOM
CPencTB, IPeNCeCTABJIAGMEIX COBPEMEHHOH MaTeMaTHUECKo# Haykoil
Aaf oGpaloTKH ¥ aHAIE3a COOHOMOTHIecKoll HHpopMALEN.

Yro ;e HY:RHO OTA JOCTHMREHES HocTarnenrmo meam? He oymen
KacaTeCd OPTaHEN3ALHOHHBIX TPoONerM — CTaTyea COQUONOTHIECKNX
nofpasfeleHnmy, 006CNEIeHHOCTII TEXHAKON, 00VIEHHEA CHenualucToB
W BCHOMOTATeNLEOTD mepeoHana. OOpATOMCA K Tpoueccy NCHOABBOEBA-
HHA MATEMATHISCKOLO METONA B COLUONOTIHISCKHMN NCCHENOBAHUNAN.
JT1oT mpouecs, ¢ HalWeHl TOSKH 3peHs, B o0aes BEIE COCTOHT O3 Che-
IOV 3TAyOR!:

1. IToctanmosxa KOHKPETHOH coZep:;xATeNbHOH 3amaun, ee oboh-
meHze, QopraTnaanig.

2. Teopermweckass paspaloTka MeTONA peMEHHH 3aZauM,

3. PaspaGorka KOHKDETHHX &JTODHTMOB, DEaNUBYIOIEX METOQ
{¢ yuerorm cuenBdurw GORBIIMX MACCHBOB, OPONYIUEHHEIX FAHHHX
oT. o).

4. PaspaCorxa oporpamy s 3BM.

9. BHegpesme MeTOHA B NPaKTHRY.

6. Paspaborra pexoMeRAanuil OTHOCHTENHHO TOY0, NPH DELICHEH
KARTX KOHKPOTHBIX 3aHAY HMEeT CMBICI HPKMEHATH MeTOM.

Ecan npEmep:HBATHCA HPHHATON B HACTOAIOES BPeMA Kmaccndu-
KaOMii HAYYHOE TeMATHAKH, TO MOMKHO CHABATDL, IT0 ¢DOPHIK DOCBAMEH
COBPEMEHHBM METOHAM MATEMATMNMACHKOW CTATHCTERY, OPHEHTEPOBAH-
HEIM HA [IpMMEHEHNE B CONROMOTHISCKHEX HCCICTOBAHMAX.

B naspaume cGopHMKa BhIHeceH: cioBa ¢Heunciosasa MEODMA-~
1Ay, Yro 3ro Taxoe? PesyARTATH CONAOIOTHYECKHX HCCHEN0BAHHR
3agacTyio ¢BAsanb ¢ obpafoTkoit mammrx wa IBM, a 3BM, xax ms-
BECTHO, IMeeT Oeno ¢ gucname. Her mm zpecs mpotusopesms? Iexo
B TOM, YTO COMHONOTHIECKHE JAHHHE 399aCTYi0 CYIECTBeHHO OTIH-
qaTCA 0T Pe3yIbTaTOBR (H3WYECKHX H3MEPeHmi, TAKHX, KAK M3Mepe-
HEA TIAHB, MACCH W T. 4. I[pABLI9AKE HAM 9@CIA BOIXIH B I8TO0BE-
wecKuit 06OX0M Ha 3ape UCTOPHHE JIA TOTO, ITOGE BRIPAKATE PEayib-
TATH ¢mamieckux uamepenmit. MaccH MoxXHO CRIATHBATH, HINHE -—
NEePEMHOEATS, COOTRETCTRYIOMAE ONePARHE ORAN NOPEACNeHH ’ JINA
TqHCe.



Tlocae Toro KA NOLOOHbIE, BHTEKAWIINE N3 CBOHCTE pealp
HOro Mupa, CBoiicTsa uncex OHIM (OPMATH30BAHH, NOCESINBHHAA
9HeTaM BETBR MATEMATHKN HONYIHIA CaMOCTOATENIBHOE pPasBHTHE.
Beinn ¢cdop y TIpOBAHK I3RECTHEIE MATEMATITIECKIE BaAKOHOMEPHOCTI,
¥iRe He ARIAOUINCCA HETOCPEICTBEHHBIM CAUKOM ¢ KaKeH-TO Kom-
rperHoli peamsHocT!I. II demoBegecTRO B TeUEHHMe MHOTIX BEKOB ¢
VCHeX0M MONB30BANOCE (I B Haywe, U B oOnAeRHOH /HUBHI) 9THMH
saxoHoMepHocTAMI. € HX HOMOMLK CTHPHIBANMCE HOBHE CBOHCTRE
ORPYAHAXMEH TeToBera TefCTBITETBHOCTH.

Tax OpI0 J0 Tex Nop, MOKa YHCITAME HEe CTAlll DOJB30BATLCA B 00-
MEeCTEeHHEX HayRax. Byleum ToBopETH 0 CONUOTOTHM. ITAa HAVEA
IMEeT JAel0, CKa;NeM, ¢ OHEHKAMI ITPHBIERATEILHOCTH Dpodeccni.
Ec.11 pecrnioHAeHT 0IEHNT 0FAY Opodecen:o danmom O, a Apyryw — 10,
TO He IIMEET CMEICIA TOBODHTH, YTO ONHA H3 HUX HPABUTCA €My POBHO
B mea pasa Gonbme, geM Kpyrag. Donee ToTo, ONEPHEPOBAHHEE ¢ 3TIMH
farTamM Kak ¢ ZeHCTBUTEALHEMI TUCAAMI MOET IPEBECTH K Hempa-
BOJNBHBIM BEIBOXAM.

BeraeT pompoc: a4 MOReM AH MH BooOINE DONBBOBATHCS KAKINME
6H T0 BEE 6HII0 E3BECTHBIMHE MATEMATHISCKIME CBOMCTBAME TAKIEX «Iu-
cex»? TlomoGHEIE BOHPOCH HANI TONIOK K PA3IBMTHIO HOBOM HAYKI —
Teopur uaMeperni, ['oBopa ABKKGN 3TOH TeOPHAN, A&HHEE B ECTECTBEH-
HHX EAYEAX 00nqHO GHBAKT MONYYCRLl M0 WHTEDBAABHEBIAM [OKAJaM,
nEfo mkanaM OTHOWMEHWH, & COLMONOTrHYIECKWe NaHHLE -~ HO0 HOMH-
HAXEHEIM M DOPAJKOBHM mKraIaM. CHopMymnpoBanHeE BOLPOC COOT-
BETCTBYST HM3BECTHOH H3Z TeopHH H3MepeHn# npolméme anekpaT-
HOCTH.

Heuncnornie pamHBEE B COLHOMOTMYECKHX HCCACIOBAHMAX MOTYT
HMETh W PYToif BHE — BMECTC LOPHBHYHHX ANA €CTeCTBOMCIHITATETs
YHCET AEXOXHON HHEPOpPMAINEEH CONHONOT MO;HeT HCHOIB30BATH G-
HapHBE OTHOINEHHA, BepMUHH rpada H T. B.

Ong of6paGoTKE HEYHMCIOBHIX JAHHHIX HE TOMATCA KIACCIYNECHHE
cTaTACTHYECKEE MeToRsl. Hy:xHb HoBre Mopenu m amnroparmil. J1 onm
erann paspafarmpatees. B CCCP za mocneguue 10 mer cdopumnpo-
Bamach HOBag oOONACTHE MATEMATHUECKON GTATUCTHRH — CTATICTIIKA
obnexron HewncaoBOH mpupons. [louTH CUHORIIMOM ABAAETCA TAKKE
IIAPOKO UCHONB3YEMET TepMHEH «axanns Hevyncnosol HEGOpMa-~
IS

Kax mogaTi nce HOBOS, PoikAalach DTA 00JaCTE B HPOTHBOPEUIIAX.
Hanpumep, DOBOXBHO MEOTO OTHOCANIUXCH K Hel pabor nyliukona-
A0CE B CGOPHMEAX, B HABBANMAX ROTOPBIX NIMEIACh CIOBR ¢AKCNEPT-
HEC OLIEHKW», XOTA CONSP Ramuecd B 9THX paboTaX pPe3ynbsTATH MOTTH
TpHMEHATRCH B CRMBIX Pa3HLX 06aacTaAX, B ToM9ucHe (HO He HCKI0TU-
TENLHO!) ¥ B CTONE CHelUPuuHol o0xacT, KaK JKCHEPTHHE OOERKU.
[Ipaunma ®TOTO HPOTHROPEYMA NPoCTa! HePOPMANBHBIHE KOIAEKTHB
apTopos GBI opraHmaoBaH NuH paspaboTkm MaTeMmaTHueckoll Teopmm
SKCDEPTHEIX OIEHOK, HO H0IDEeN 0o APYTOMY IIYTH.

COOTBEeTCTBYIOMES Pe3yABTATH MOMKEC HARTH TAKKE B KHIITAX, Do~
CEAMEHELX HPHKNANHOE CTATHCTAKS, AHANWNSY TAHHBIX, AHATH3Y Ka-
9eCTBEHHLIX IPUIAAKOE, KEAANMETPHAN (aHAIHA3Y KAaYeCTBA IPCIYKIAN),
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MATEMATHUECCKHIIM METOIAM B COIMOIOTIIII, B2PROHOMIIKE ITCIIXOTOIIIT
ur. gl

Tep.\mH, IICHOIIB-B}-‘EML‘IIIT[ HAMII KAK Ha3Bapue HAOPaARTEHIIH, HETL-
2 NpPpH3HATH OKORIATEIRHENN., Ho oM NCHoae3yeTcs B HASRAHLAX
KEOT I cTaTeil, KoAdepenuiil 0 KOURYPCoB JeRmuil,

CratmeTmKa 00'eKTOB HEYUCITOBOH TPHPOAE MoToma. [louri mce
OMeXImHesa nyﬁmmamur colep:raT JInmek OPUTHHAILHEIE peaVv.IkRTa-
Ter. MAOTHI® 113 ATHX DPe3YIBTATOB ORYONUKORAHE B PaboTax, MAIO
AOCTYHOHBIX HMIIPOKOMY KPYTIY 3AHHTEPeCOBAHHBIX dITATEIel.

Hacroamaa xumra — meppasd MOALITEA JATE IIIPOKOMY THTATETIO
IIpE,IICTaBEIEHI-IB 0 TeQpnll agaIisa HeYHCI0BOIM nndaopnaulm I O nep-
CIEKTIIBAX &8 OPNMEHEHIIA B COUHQIOMMMYECKION IICCIeI0oBAHITAN. OHE\
COTEP/RIT PeayIbrarsl PaspadoToR, BEIYMINXCA B pAle HAVYHEX
LEHTPOB CTpaBsl. DoabmmmHcTBO CTaTeli mpeacrapaser coBoli 0630pe
OTIEIRHEBIX HanpaBnennﬁ HeTIICI0B0H CTATHCTERI, HAONCAHHERIE EBe-
A¥IDAMA COeUaJIIICTAMII B 3TIX HaIDaRNICHIAX. B KEIre oTpaneHz
JeATEIBHOCTE HECKOIBKIIX HMEHIMUXCH B HameR CTpaHe IR0,
COOTBETCTRBYHOIORX PA3TITHBM ITOIXOJAM K AHAIN3Y JTARHALIN. aTO
npe;Eie BCero HOBoCNONPCRAA MIKCTA, KOTOPAH, B CBOK 0UEPeNL, OPE-
CTARTIERA IBYVMA HANDABISHIIAMI. HepBoe HATIDABJEHIIS QCHOBAHSO HA
0co00M MATPUYHOM IPEICTABIEHHH 1CXOJNHLIX HAHHHY (CTaThs
B. I'. Mupknna), sBTopoe — Ha IOICKE NOTNYECKAX 3aKOH0MEPHOCTeIf
(crates I'. C. JlGosa n T. M. IlectyHOBOH).

B rperseM paszuene cOOpHIKA COEEDPRATCA B CTATRH, TNOCBA-
HEEHBIe MHOTOMEDHOMY MRAJIHPOBAHHIG. 3T0 CDABHHUTEIBHO HOBBIIL
MeTol AHAJNMH34 JAHEHX, DOAYYEBMUE pacnpocTpanenne ¢ 7(-x rojos.
SIEGB MOMHO BRAEINTE JEE MEOIE — MOCHOBCHYIO A JICEHHHIPAICRYIO.
Hpepcrasmrenn mepsoit (B. C. Kamemcrkuir, M. C. Hocoranos,
T'. A. Carapos, A. I0. Tepexnna, E. JI. [[Ipaiifep n op.) passmau pag
METOMOB, HOPENIOLEHHABIX 3aNaTHBIMM CHEMUANTKCTAMHA, OGDATHB 0C-
HOBHOS® BHUMAHRAS Ha BOHPOCN, CBA3BHHHE C MeTO,'ﬂ,HKOI‘:'[ npal{mqe—
CKOTO HCHIOJBIOBAROA METOIOE MHOTOMEPHOTO IIKanmpobamRmg. Ilpu-
KJIagRan HaupPaBICHHOCTD MOCKHOBCHKOH IIKOIH HAIOAa CBOE OTpaAeHIIS
e craree I'. A. Caraposa.

1 [TpusepaMil JIOABUBUILINCA B TLOCICIHID TOM ¢OOPHUKOB, COACHRAIINY O0TBET-
CIBYIOUIE Pe3yNBTATH. CHYMHAT: AJCOPUTMHSAINA AHANKSA JAHAMX COINasn-
HO-3KOHOMHYCCRUNY ueeneoBanlii. HosocnfBupex, 1982; AHalus Hewncaonux
JAHHBIX B CUCTeMHBRX nccienopanuax. M., 19832; MaTesmartndcckie MeTojb
T COUUCNOFHURCKOM IllecaeoBauni. M., 1881; Meroam arannaa wHoroMepuoil
sxoromrveckoil - uwdopyaniir, Horoculupex, 1981: Mpuraajldas erarnerusa.
M., 1982; DOgerteprasie OUCHRY B 2aladaX ynpariesud. M., 1982, Cu. rarme
wENrH: Afisasan . A., Mewaarxun J. ., Enorog H, C. TTpuknangan craTi-
cruxa. M., 1983; IMaspusey 10, H. llenensc GyHKUMM CONNATLHO-3KOHOMIMTE-
ckoro rrasuposasus. M., 1983; Jdoe I'. . Metonkr o0padoTRI pa3noTHNRNX
BRCHepUMeHTANLHWY HaHEMX. Hosocubuper, 19847 Muwprun B. [, Anamis
KauecTsenHs X NPHIAXKOB M CTpyRTYp. M., 1980; Tumonorus m KiaccrIrrais
B COLMONOTHYeCKUX ncenegosamuax. M., 1981; Fwpun I0. H., Jumsax 5. T,
Opase A. H., Camapoe I'. A., Hlxepavnz J. C. ABannz HedHcnoBoil HMAGOP-
mamur. M., 1981; Xosewos H. B. MatemaTHwecKHe OCHOBH TeopHH 1IRAM
#aMepenna xatecrna. JI., 1982; Yecuoxos €. B. [derepuuBanuosdeii amalnz
COIHANLAO-DKOHOMITECKEX mavEmHY, M., 1982,
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JleHUHTPAACKAS IIKOAA DA3BABAGTCA HA OCEOBE OPMIMHANBHOIY
NOTX0M4, OPEIiQReHEOTC HECKOIBKO JeT HaA3AN B. T. Ilepexpecrox.
C mefl TaKe MORHO MO3HAKOMHTHCH B 3TOH KHHTE.

Bo BTopoM pasnene 0TpajKkeHa CYWECTBYHMAA B IPAKTHKE TeHACH-
A B OﬁJ'IB.CTII BHEIXPEHHH MATeMATHICCRIIX LIBIOI[OB AHaIA3A COLUHMO-
JIOTHHECKAX TAHHEIX, COCTOAMAS B paspaloThe HECROALKEX METOXOE,
upeHASHAMEHHBIX JUA PeIleHus OfHOE I TOH ;Re COMeP:KATeNBHOH
sagaur, PaspadoTra Tarux «1ybuaeily 00yCHIOBICHA CJIOMHOCTLIO HH-
TEPeCYIOMAY COLIOIOTE 3AKOHOMEPHOCTeH, TPYRHOCTAMH ¢ gopMma-
qusanueil cooTBeTCTRYNMEX moJoyxeHnidl. Pasmen moceames mamGo-
Jee aKTYAThHBIM ATA COLMOJIOTHM METOAAM — MeTOZAM [PYNNUPOBOK,
KOTODHIY HMEeTCS OTPOMHOe KOJIecTso (CTPOTOC TOBOPA, MOIIHOCTH
routnayyma) 2. B HacToamee spema HerT o6OCHOBAHHOrO OTBETA HA
BOIPOC 0 TOM, B RAKHX KOHKDPETHEIX CIYIaAX MMEST CMBICH HOJb30OBATE-
CH TeM MIH EHHM MeTonoM. COOTBETCTBYIONIES METONHISCKAE BOIPOCH
TOIBKO HATAHAKT PaspabaTHBaThCAH. .

B KEMTE He HAINIE OTPAasRENUA JOCTEAEHENA COBETCKOE HAYKA B 06-
JACTH PaspaboTRA COMUOMETPRYECKUX METOTOB, TEOPHA HEYOTKIX MHO-
$HECTB, THHAMEIECKEX Mogenell, HerapaMeTpaIeckoll CTATUCTHRY X He-
KOTOPHX IPYTHX HPEACTABIAIMUICA IEPCHEKTHBHLMHE IIA COIHO-
JOTIII METONO0B AHAAN3A Hesncaoroll nagopsanun. [Iydauranus BY —
Oeno Gyoymiero.

HHIII‘& ODOATOTORIEHA OTIEIGM METOIHUYECKOrD I E[HCIJOPMEI]IEOH"
noro obecnedesns Mmermryra couuosoruweckux uccnegosanmii AH
CCCP 1 nogxomucenei «CTatnernra 00BEKTOR HOTACIOBOE HPUPOIED,
Hayunoro Conera AH CCCP no romutekcHoll npofaeMe «HubepHeTuran.
CﬁOpHIIK paccuadTay Ha JHAI, JAHHMAIDEXCA MATEMATHYeCHUM aHa-
J130M COUMOAOrHIECKHX HAHHLIX. BoasmuHeTEO cTaTeil ¢BopHUKA
npeanoTaracr HAIHYIUE ¥ 9UTaTend IIpO(iJBCCHOHa.TIBHOI»UI MATeMATHTE-
crofl mogroroekn. OHAK0 Ka/REZaf CTAThA cHADREeHA pacedATaHI O HA
HeCHEUNATHCTA B 0ONACTH MATEeMATHRI NpeamOyMoi, B koTopoll pac-
KPBIBAITCA CMBICI upenaaraemm,\‘ B CTATLE METOAOEB I HX BO3MOMRHAA
PoIb B ODOBRIIIEHHH 2PPHeKTHBHOCTH CONEONOIMIECKAX HCCHeN0BAHNE.

ABTOpCKME KONNEKTHE Hazeercd, 4To chopHnk 6ymer monesen
BCEM, KTO 3AHHTEPECOBAH B PA3BITHI 1T NPUIMEHEHHH HOBHIX METOLOR
AHAIN3A CONHMIQOTHUSCKON HHQPOPMALIIIL.

B. I'. Audpeenros,
A. H. Opaos,
1. H. Toacmosa

% lyrepecHad Kiaccnpuranis MeToIoB RKXaccUPUEALNNM HeJaBHEO ONYSAMKOBARA
B padore: Byxwmabep B. M., Macios B. K., Seaenion E. 4. MeToaw amanuza
Il MOCTPOCHEMA AJTODIUTMOB dBTOMATHYECKOl KaaccIURALIN Ha OCHOBE MaTe-

MaTUecRix Mojeavii.— B xu.: Tpnkzagmas cratuctura. M., 1983, c. 126 —
144, :



O6uyse BoMpOCHl aHanH3a HEUHCNOBOH WGOpMAUKH

B. L AHIPEEHRORB. I0. H. TOJCTOBA

OCOGEHHOCTH HPHMEHEHIA MATEMATHYECKIN METOJIOB
B COOHOJIOFHYECKHX. HCCIETOBAHIIAX

B CTaThe I]])B,H,[[pIIHIIMaETCFI OOMHTEA NPCaHaMUILPOBATE NPOLCCC TIPIIMEHE~
HYA MaTeMATHIRCHHY MCTOHOB B COUNOIOIAYEC KX HCCASTOBAHUAX ¢ DElEH BEHAB-
JIEHIIA TAaEWNX ocoﬁeunocrei’r 3IToTro Iponecca, ROTOPHE OTANYAKT ¢TO OT aHAJAOTIY-
HELX }IPOIJ,BCCOB B eCTCCTBEHHBIX I HE}\‘OTOPB‘[.\'. APY¥rux TYMAEUTADHEIX HayhaX.
Ananus QCYMECTBIACTCH TAKIIM 06pa3031, ‘ITOGBI CGOTBETCTBYIOOINC DOOVTOHEHITH
MOTIH BHECTM HEROTOpblii JNEMEHT ROECTPYRTUREQCTII B PETHCHIR npOﬁJ’II?.\IBI BRI~
60]]3. MATEMATIIIECKOrO METOTA OPIMEERITETLHO K R{}HHPETHHM; COIOAQTIYeChIIME
3a0AaTaM, A‘BTOpI:I BHICTAKT ITAUL HA3BAHHEOTD npoueces I YREAAMEBAKT TPNHEI-
OH ¢OOTHECeHMA BO3MOMHBIN I(yTEI"I peannaauml RAROrD BRASTEHAOrD 3TAIIA G
cop.ep}ﬂa'reabnmi XAapaRTepoM penraeMpx 3a7ad, XapPAKTEPOM MCECOAHBIX NaHNKX,
aHPHOpBHM 3EARHEMICCIeI0BaTe I 05 L3Y9aeMOn 05"bEHTe. Hpammecnoc NCitoIh~
J0BAHAE 3TUX NMPUHEIHNOE B IpONECCe pememm HOEKPeTHRIN CONUOIZOTHYeCRIIY 3a-
nad IMO3BOJIHET Bblﬁl-lpaTb MATEMATUHECKAE METOOH ANA Handonee QQL?PERTIIBHOI‘O
PeIIEHER. ABTOPHL HE' OPeTeHIVIOT HU Ha [IQIEpPOMEBAKIIEE: PEIIeHIe BOApPOCA 00
OcoﬁeHHOCTHX MATEMATHYCCHOTY AHAJIH3A COLHOMOTHYECCKAX MAHHLIX (STii ocodeH-
HOCTI Tpeﬁyro:t ,n.anbneiimero LI3y¥9eHn }l}, HA Ha DO IHOTY OXBATA MATEMATHTECRILY
MeTONOR, HPEI(CTE!BJIHIOIB,HKGH HOJe3HbIMHT JIA COUMOROGTIIL, B QCHOBHOM IDMEHTCA
B BHAY MeTOAL, 3aTpariuBaeMie B HACTOSIIEH KEHTe.

IIpeskpe gem roeopurs ¢ cnenmdEKe MPAMEHEHMA MATEMATHKI
B couHolormy, HeoOXoamMo CHODPMYJIMPOBATHL PAN DONOXKEHHI, xa-
PARKTEPHBYIOMEX COCHOBHHE ITANE IPOLECCA NPHMEHENER MATEMATH-
YECKOIO METOHA [Iif PemeHHA J1000f conuomormueckoi safmadd {aTH
OOJAQMEHHS, Boolme IroBopA, HE HECYT HHUYEero HOBOIO € TOUKU 3PEHHA
paccMOTpeHNA OOMMXY NPHHENNNOE NPMMEHEHHS MATEMATUXH B 1I00H0il
chepe BHAHUNIH), OMHAKO TPUMEHNTENLHO K CONMOMOrUN TAKIE OPTH-
nAane He LA O0 cHX nop chopMyIUPOBAHE JOCTATOUHO YE€TKO,
arobhl MME MOEHO OLIo TPAKTHTECHKH M[OJLIOBATRECA OpH EHlope
MaTeMaTHIECKOre MeTola).

Bor stu sramm [4).

1. Bunenenne uexoroporo (parMeHTa H3yHaeMoll peANBHOCTH,
TAK H33HBAEMON SMIEPHYIECKOH cHMCTeMi ¢ oTHomerHama (JHCO)
{23]). Ipoxecc Bruenesna ICO COCTOET B ONpefeleHME HM3yIaeMmoif
COBOKYIHOCTH OOGBEKTOR, aGCTPATHPOBANHM OT MX MHOTOUMCAEHHRIX
CBOMCTE ® YHKABAHAYM MHTEPECYOMMX HAC OTHOIIEHMHA MeXxAy HIIME,

2. Qcymectenenue orobpamenus snementros JCO BMecre ¢ ymo-
MAHYTHMY OTHOMEHMAMH B COBOKYIMHOCTh HEKOTODHIX MAaTEMATHTE-
CKEX HKOHCTPYKTOB (Hampumep, THCEN) ¢ COOTBETCTBYIMUME OTHOME-
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HIAME Me/KIY EAMH. TAKYW CHCTEMY MO:RHO HA3BATH MaTeMaTHIe-
croft cuctemoit ¢ orsomeruaMr (MCO). _

Bropoii 3Tam, B HPOIeCCe Peanm3aiuil KOTOPOTO C KAAUIHIM IMIM-
PrYecKEy OOBEKTOM CONOCTABAAETCHE HEKOTODHI MATEMATAZECKMY
I{OHC-Tp}"I{T, 6}7}194\[ HAIBIBATH ]IpO'LIBCGOM HB]\IGPEHHH.

TpanIOmOHHO NOHATHE M3MEPEHHS CBASLIBACTCA C THCIOBBIME
COCTEMAME Ee ToJdbKO B eCTCTBEHHLEIX, HO 1 B TYMAHHTAPDHHX HAYKEX.
HRHPH.\IBP, I{3I\ISPEHI«IQ B CONUAJABRHOM MCCIENOBAHHH ODOHIIMAETCA HAK
«CIOCOT VIOpANOYeHHA CONMANBHOE MHPOPMALNA, HPH KOTOPOM OH-
CTeMBl THCEHR o OTHOIJ.IBHHﬁ MeROY HUMU CTARATCSH B COOTBETCTRIIE
PATY I3MEPAEMHX CONEANbHBIX (HAKTOBH (33, ¢. 202]. Onmaro u3Be-
cren pajg paboT, B ROTOPHY BEHICKABBIBAETCA MEICHE 0 Nexecoobpasso-
CTH CBASKHBAHOA NOEATHA M3MEDEHHA He TOJAbKO ¢ wHCaamm. Mur mom-
YePKABAEM 3TO COCTOATENBCTBG, MOCKONLKY OHO MPENCTABIALTCA HaMm
OPOENNDEATGHEN ¢ TOUKE 3PEHHUA PACCMOTPEHYS COOHHPEKN OpPH-
MEHEHRHA MAaTeMATIHRH B COLIHOJIOrnH. HRIBHHO B COLMOOTHE OI¢HB
qacTo ANCKBATHBIME HOXOTHEIM NAHHEIM ARNAKNTCA HedmcxoBre MCO.
Ecin ncmonnayevmas MCO — gmcaopad, o Gymen ymorpebaaTe Tep-
MIIH «pfkanmposanies. OCYmEcTeNAs H3MEPeHHEe, MBI CTABHM CBOM
LEb0 CONOCTABHTE C RayKILIM o0beKToM HeRHIl MaTRMaTHIECKUH KOH-
CTDY¥RT, & C KaHIOBIM BMHI{pH‘]eCHHM OTHOINEHHEeM — HeHOTOpOG Ma-
TCMATHIECKDE OTHOILPEUE TaKIM 06pa301\r, ‘ITOGH SMOEpHYeCHIHE OT-
HOINEdNs MERIY HaRHMH—I{'ﬁﬁo OGBBKTaMH ¢HepexonIn: B COOTBET-
GTB}'IO]]IHE By MaTeMATHYECHHE, HGHD, qT Takoe OTOGPE{?-KEHHB 2CTs
MOZRTHPOBAHUE CTPYRTYDH HCXOMMEYX TAHHHX, €CIH 0N TAKOH CTPYR-
TYPOII HMOHMMATH COBOKYIHOCTD IMIBPUIECKHX 00BERTOB BMECTE ¢ HH-
TePeC ¥ oMM HCCRETOBATEN A OTHOIMEHMAMY MERIY HEMH, B Tadb-
HelfieM MM OVIEM HA3LIBATE CTPYKTYPOH OSMOHPHICCKAX HAHHBIX
(C3I) Ty macrs JCO, woTopas HemocpeZcreemHo oTobpamaerca o
MCO (1. e. BHGOPRY BMECTE ¢ DACCMATPHBACMEIME OTHOIMGHHAMHE Me-
WAy ee amemeHTarm). MaTteyaTHiecKoll Mi@ MOMNRTHI) CTPYKTYPBL DM-
mupnuecknx gapmnx  (MMC3J]) — 1y wacrs memonepayenmoii MCO,
RoTopan seadAerca orobpamenmem CIM.

3. OCYI]IEGTBJIGHIIG HEHOCPEHCTBBHHOFO MATEMATUYECHOrD AHAMTHIA
MMCH]I. 3ToT 3Tam COOTBETCTRYET KaK Onl BTOpOMY (moCie HamMepe-
HIIH) Y¥DOBHX) MOIEJHAPOBAHHE — MO,E[e."IEpOBaHHIO ¢PA3BUTHA» UHU3Y-
uaeyoit 3C0. TepMuHE «PAaSBHTHE WOHIMASTCH 308Ch B 3HAYHTEILHON
Mepe YCJIOBHO. HDJI MONONIEROBAHITEM «passﬁ'mm) MEL IIOHTIMAEAM
VCTAHOBNEHME BaKOHOMERHOCTEH MemIV JJNeMeHTaMH IOCTDOSHRHOHR
MMC3I. [osopuTh 0 «pAR3BATAEY TPEICTABIAETCA BOSMOKHEIM ITOTO-
ATV, WTO HEelbid HAXGHIRINA I{a'}H,E[OfI TaKOit 3ARQHOMEDHOCTH, KAK
NPABILIYD, ARIALTCA pelnende OIIpE,C[EJIEI-IEIOfI GO,-Z[GP}I\'B.TGJTBHOI& 3a1ayH,
CBH4ANHON ¢ HEKOTOPHIM IPOTHO30M.

Tpetrit aran To:e B OMPENENEHHOM CMEICIE MOMKHO PACCMATPUBATE
KaKk MOZeNipoBaHNE HeKOTODPHIX OTHOMIEHKH MewiTy sJIeMeHTaMH dTOIE
CHCTCOMB, M B CHJIY 23TOT0 BMORHO TDBOpI{lTb 06 oIpeneIeHHGM CXO07-
CTBY MEAIY ABYMA paCCManHBaeMHMI‘I ypOBHEMH MOJIeJIHpOBaHF_IH.

4. Hurepnperanmsa peayIbTATOR IPHMEHEHHS MATEMATHIECKOTO
METOTA.



B auteparype cymeeTryer pax pador, OTPAKAOINITY &HATIS CTIe-
NUPHKEN OPHMEHEHUA MATEMATURH IIf DEMesTA CONNOIOTIITecKIx
3apad, TPHIOE, oOYCIOBAHBAKIIX COOTBETCTBYIOINNE TPYIHOCTH.
B srux pafoTax mpemMeT PacCMATPHBAETCA ¢ PA3HLIX TOYEK 3PEHIIA.
OI[HaRO TP 2TOM, KaK NPABILIO, HE BEOLIASTCA €IIHOYG «GCHOBAHIIAN
ARA KNACCHPUKAIN ARANU3IPYEMBIX 0CoGeHHOCTElH NMPIMEHEHI S Ma~
TeMaTHYecKNX MeTtomos [2; 17; 8; 9, ¢. 9; 16). Ha na Barasa. sto Me-
OAET HOHCTPYKRTHBHOMY HCOOJIB3OBAHIIIN aHAIIIZA TARKMUX OCOOEHHEO-
crefi nasA BRGOpA MATeMATHIECKOIQ MTONa, aIeKBATHOTO Demaenoit
COMMOIOTIYECKON 3aga4e. Dolee Toro, HpeACTABIALTCA, GTO COOTRET-
CTBYIOMEE PEKOMEHIALUIN MOTYT OBTE PaspaboTaHsl TOIBKO B TOM
caydae, ECaH B KAZECTEE FHOMAHYTOTO «OCHOBAKIAY OVIYyT ICIOIB-
F0BAHE BLIOSJACHIILE BBLIIIE JTAITE OPIMEHEHHA MATEMATIIIECHOTO Aé-
Toga. OO0CHOBATE TAKOE IOJO:KEHHE MOAKEO CIEAYIOIIM 0FpasoM:
0COGBHHEOCTH MaTEeMATHILCKIX RKOHCTPYHKTOB, ABJIAKIIXCA DPE3V.IE-
TaTaMu Havepesnsa ([ sram), xar u ocofenHocTH CTpoAmMuXCH MyaTe-
MATHYECHKIIY MOIIE."Ieﬁ 4PAIBUTHAD paccnra’rpnsae:\[oﬁ COHE&JIBHOI"I CIn-
cremp {III aram), ¢somy meTourmKoM nvenT cnenudury uaywaenoil
peanpHocTH, oTpaxkaior ee. Ilpm aton wa III stan rarasa emenndura
MOMRET BINHATE HE TOJILKEG HENOCPERCTREHHO, HO H «ICpE3y 11 srtam.
W ronexo YETHOE BLIIEIEHTIE NEPRONPIYUE, 00VCIOBINBARIOIUY cle-
I(]Z[(bHRY H3MEePenla 1 MOIeJHPORAHNA ¢PA3BITHAY CHCTEMEL, MOIIET IT0-
MQYb PEIMHTH BOOPOC O BI:IGOPB MaATAOTAIIIA MATEMATIIIECKOT O METOAA .

TTepeiimex: ® PACCMOTPEHIII0 HEKOTOPHX OCODEHAOCTEH COIMATBHMX
ABNEHNH, NBYYAGMBIX ¢ HOMOMBR MATEMATIHECKUX METOH0R — BOpP-
Hee, ocobeREoCTeH coorseTcTRyIomAx JCO — ¢ ToOuRN 3IpeRusn Toro.
KAKYE POXk 3TH OCOOEHHOCTH Hrpawt B npomecce mrbopa MMC3I
B TOCTPOEHHA MoIeNnel ee «pa3BuTHS». I'oBOPR TogmEe, DACCMOTPIM
HEeKOTODLIE 00069HHOCTH oponecca ONpHIMEeHEHHA MATEMATARECKNX ME-
TODOB JNIf PEMEHHEA CONHONOTHISCKHX 3a7adY, YHKABHIBAg NPH 3TOM,
KAKHME cBoffctBaMu maygaempix JCO atn ocobemmoctn ofycroman-
BAJOTCA, 3ZECH ML OTPABHYEBAEMCA PACCMOTPEHHEM TONBKO TEX 0COH-
GEHHEOCTEH TPHMEHOHNA MATEMATIIIEC KUY METOTOR B COUMONOTTUECKILY
HCCHEZOBAHMAX, KOTOPHE TAK Il IHATe 3ATPALUBAIOTEA B KEANTE.

IIpewge geMm roBOpPUTE 07 YRAIAHMHLIX OCOUENIIOCTAN, RAMCTIN, 10
AHANH3 WPHURH YacToll HeKOPPeKTHOCTH TPOMEHEHNS TPazlli|Iol-
HEIX MATEMATHICCKOX METOLOR R COLMONOTHH NPHROINT K AE0HXORI-
MOCTH DPACCMOTPEHHS MOHATHA METOXMKI TAKOTO npnMeiernd. Jro
LOHATHE BREAKYAET B 0 PEKOMEHNAIINH, B COOTECTCTBUNA € KOTODN-
MII HA QCHOBS aHANMA3A COUEPIRATEILHOTD XAPAKTepa pemaenMoil 3aja-
9H CIEENYET OCYIMECTEATH BHOOP MCXONHBIX RAHHEIX. B COOTBETCTBINI
C BHICIEHHBEIMHA HEDBHMA IBYMA OSTAIAMN IPHMERNEHHA MaTeMATIIue-
CKOT'0 METORA TEPMUH ¢COMAONOTEIECKTE TAHEHE? MOKET TOHIMATLCS
aeoake: aubo Rak wacte peansgocTy (JCO), TGO KAK COBGHYITHOCTE
pesyarpraros mamepenms (MMCOI) m pasamameix GopMATBHHEX HOM-
MOHEeHT HCMOTB3YEMOTO AJITOPATMA, COTETAHES METOIA ¢ ADYIHMIU CII0-
COﬁaMH MATEMATHIECKOT) AHAIN3A HCXOTHEIX JaHHHX, HHTEpupeTa-
OuA Pe3yALTATOR APHMEHEHAA MeTola i T. K. JIpuHNMOE paspaboTri



TARMY METOJHK [0 CYMECTBY SBAAITCA OTPAKEHUEM oCo0eHHOCTeH:
RPAMEHeHIA MAaTeMaTHKH B conmonornm [29].

OcHoRHO TIPUYITHON, RAISHBAKIIEH HAINTIHE BCEX HRTCPECYIOIMEX
Hae ocobemuocTell Hayzaexux conmororazm 9CO, cayxuT T0, 9TO HE-
TOUHIIROM C-OH,E[O"IOFI-I‘-IGCKO]E{ 1-1Hc[aopman,1m,_qame RCETQ HBIALTCA de-
Topek. Kax mmner A, T'. Arasferss {2, ¢, 5], Bce TPFAHOCTH MaTeMa-
TIYECROYO MOZETHPOBAHNA CONHMANBHEYX ABIEHHT 00yCIORIIGHS! TeM,
7o «riaBioll OCOUEHHOCTBEI COIHANBHBIX ITPOIIECcCOB ABIRETCA TO,
WO TIO3HABAGMEI OOLERT ARMHETCH 3MEChL CYOBEKTOM — HOCETEIEM».

Hax npeflcTABIReTCA, UTC BHIBAHHMMI BTOH «raBHoll ocoben-
HOCTHIO? CBOHCTRAMII COIUANBHBIX ARLEHNH, 00y oBABBAKIMME TPY/-
HOCTH TIPEMEHPHNA MATEMATIKI R COUHMOIOTHH, ABIANTCH, BO-TEpP-
BLIX, COBOKYUHOCThH CBOJCTB, BEI3LIBAWIGUX HEYUCEOBOH Xapakrep
uenoabayeMexy MMCO]I; Bo-BTOpPLIX, BEPOATHOCTHHE CBOHCTBA YIO-
MAHVTHY ABIEHHH, B-TPETBMX, CIOMKHOCTH HHTEPeCYIOMUX COLNO-
J0TA 3aKOHOMEpHOCTel, crafad HIVUEPHHOCTD COLHAJLHMX ABJICHHHA.
Bee nmepeuncIeHEoe MO:meT Bh3parh m cmenmbuannd sug MMCI]L, .
1 ocobeHHOETH Nponecca ux amanuaa. MmexHo yRasaEHRbE CBOHCTBa
i pacesartpusaptesa. [lapannenbac olCyIMM TAKKe HEKOTODEIE obmune
mpuHUNOL nocrpoenns | araxusa MMC3/L 8 conromxoruu,

[ipe:sne Becero NPegcTABIAETCH HEXSCOOOPABHEIM OCTAHOBHTBLCH
Ha HaeM DOHAMAHHEM TePMHHA ¢HEYHECAOBOE? B CDaBHEHEM ¢ H3BELT~
HBIM TEPMITHOM (HAYECTBERHEIY, KOTOPHHE HCDONB3YeTCHE AMA XaPaK-
TePUCTIIRH HCXOAHBIX COUNOMOTHIECHAY BAHHBIX MEOTEMH ABTODaMH,
Tipu sToM TPH3HAKHE, 3HAUEHKS KOTOPHX NCIOAB3YIOTCH B KAYECTEEe
UCXOTHOE {Ons OPHMEHEHNA MeToHa) HE(GOpMALFH, ROJPA3ASTIAITCN
HA ¢KAYBCTBEHHBIC? H «KOJHYESCTBEHHLICY B COOTBeTCTEMM € TéM, COOT-
BETCTLYET AH IIM HOMHHANBHAMA anbo TOpANKOBaA MMEKAJMa (("I{aquT-
BeHHbICy MPHIHAKE) HIH ke NHATepeaJsyan mKaaa qubo mraxa Gonee
BLICOKOI0 THNZ (4KONMYECTECHHEE» WTPHINAKH). HogoHuelic ToOTXOT
OpelCTapJAeTCA BaM BeyIauHbM ¢ TOUKA SpeHHA ACOONB3VEMEIX TEP-
MUHOB If HE 0TPAKANIIM B TOCTATOUHOH Mepe CeqHPHKY COMEO0TH-
HeCHHX JARHBRIX € TOUKH 3peHusA PaccMOTPeHBs CYMeCcTBa BOOPOCA. -
Ioscumny ato Gonee mogpodao.

Hemonpzopanue VHA3AHHBIX TePMEHOB HOpeacTABNAeTCA HaM He-
FIATHLIM DOTOMY, ITO 34 PASITHUHAMH B 3HATEHHH GKOMTUYECTERHHOT O
IPHIHAAKA CTOAT ONPEHONEHHRME KATCCTOOHERIC PAs THYITA oG BeRTOR ,
RATPOTHE, PASHONA B BHATEHUH «KAYECTBEHHOTO» MPH3HAKA 0ORYHO
OTPAKALT KAKGE-TO KONUYECTREHHOE OTAHTHe 00BEKTOB IPYT OT IPYTA.

PacemaTpupad cVE[HOCTE BOUPOCA, Rpeskde BCET0 OTMETHM, TTO
B CHY BHCKAZAHHHEIX COODDAMEHME 0 «B3auMOJSHCTBHYY UPWIH,
O0YCAORINBANIIAX TPYAHOCTH OPHMEHOHIA MATOMATHKH B COIIMOIO-
YHH, OpeICTABJIASTCA HeIenecoo0pasHuM, roBOpA 00 9THX NPHIHHAX,

"B OePBYK) 04YeDeAb BHIIENATE COOTBETCTBVIOIGAE CROHCTBA MCUONB3YeE-
aeix B xavectee MMC3] cosoxyurocTedl sHauenul 3anefdcTBOBAHEEIX
B ICCAeTOBAHME NPABHAKOB. XAPAKTED TARHX COROKYIHOCTEH ABIAST-
€A BTOPHYHBIM N0 OTHOWIEHHI) K TeM CBAZAM MY H3yIaeMEMHA 0G5-
€KTaMH, KOTOPHE MHTEPECYIOT MCCASTOBATENA, Xapawnrep HoCHeTHEX
{TOTHEE, HAIIN IHIOTE3Bl 0 HeM) 06 YCAOBIUBAIOT B BHGOD HCEOIL3Ye-
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MOIO OPHIHAKA, I CMOCO0 HNOJAYUEHHA ero 3HaYennil, u To, mo Rakroil
ImKaTEe MBI CIHTAEM 2TH 3HAGEHIIHS OO YICHEBIMII. CHGHII@H‘IHOCTB Tc-
XOAEOH [ANA MPAMEHEHHA MATeMATHURCKOTO MeToxa mr@opMaun
ABJAESTCA CJCACTBHEM CHBILII@I‘I‘THOCTH HQPBE‘]HHK BMJIIIPII‘IQCHIL\'.
TaXHbIX, KOTOPYIO I HYKHO H3YT4Th B MEPBYVI0 09epers H 0 KoTopoil
Opewe BCero HeoOXOAHMO ToBOPUTE, AHAJNSLPYA NPUTHAL TPUTOI-
HOCTH FJIN HENPHFOEHOCTH TOTo INIT HHOTO MeToma. Huemno cremi-
¢maE0CTL BeTpenaomuxca B conuoxornn JCO v Aasigerca neperonpn-
YBHON CIOMRHOCTIT NPEMEHEHIIA MaTeMATIRHE B COUNOTOTUYMECKIN I1C-
CJAETOBAHTAX,

Bropoe, uro xoresoch 6B OTMETHTH, COCTONT B CIRegyiomerM. Ro-
HEYHO, 4KAYMECTEEHEBIS® NPHIHAKU B COUMOJOIEY IINPOKO pacnpocT-
panensi. OOLACHALTCA 3TO TEM. 9TO 0YEHD YACTO EINHCTReHHLIMT 0T-
EOIIeHUAMA B Hayuaemoil 9CO, xoTopue ncexogosBaTerb ¢ NOCTATOU-
Holt CTEODEEBI0 BANE/KHOCTII MOMET (MSMEPATE» (T. . YCTAHARTNEBATE,
HMEET JH MECTO PACCMATPIRASMOE OTHOMERHE AdA Toll iy HHOI KoH-
KpeTROH COBOKYDHOCTH O0BEKTOR), SBAATCH OTHOINEHUS PABEHCTBA
(aepapencTea) u dopsnra. Ho, HECMOTPA HA TAKYIC DACHPOCTPAHEH-
HOCTH ¢RAYECTECHHBIXS IPUZHAKOE, CUSIHPHEYHOCTD EHTEPECYIOMITX €O-
muomora MMC3]I (o cpapHeHHK ¢ TeMH MOZEIAMI, ¢ KOTGDHIMII JeeT
LENo YUeHHHE-ECTECTBOHMCHBITATEIE) MOMKET UPOABIAATHCA HE TOABRO
B TOM, 9TQ0 B RAFECTBE €€ DIEMEHTOB BRICTYIIAIOT 3HAYEEHA Ka&ROoI'o-
nuf0 OPU3HAKA, MONYISHHERIE Ho DOPEIKOBON NIH HOMIOHAILHOI IMKa-
Je, Ho H B KaKoM-AIG0 nHIE,

TB.H, HEGMOTpH HAa Tp}T,E[HOCTH C HOCTPO@HH@M I‘IHTE‘pBa.]'IBHOI:[ IRATHE
B commosormu {aTo o0yCaocRIMBAaETCA ¢«SETHOCTBION COOTBETCTRYIOMILY
3CO0; unTepRankbHAA IIXKANA, KAK MA3RECTHO, TpebyeT ymopalodeHnd
HHTEPBAIOE MEREY 00BEKTAME), HHOTHA OHA BCE Ke TCHOAB3yeTcH (o~
nuororaMmn. Flo HeAB3S CYNTATH, 9TO YHCHA, TMOJVYEHHES IT0 HHTED-
BAaIbHOM mRane (ROTOPYID OOBIYHO OTHOCAT ¥ ¢ROJTYECTBERHBIM» HIKG-
J'Ial\{),——- 3TO TARHE e dICiI&, ¢ HKOTOPBIME HMeeT IaJo0, Hanp:rmep,
(rzEK, WBMEPHBR BEC AN o0BEM HAKHX-TO TelI. AHaIH3UPYH TAKNe
YHCHA, MEI HEe MO/KeM HOIB30BATHCH, HAOPHMED, KoaQOHHIHEHTOM Ba-
PHAIEN, EMEIOmEM CMBICH ATA Beca INH o0neMa, 3HAYeANs KoTOphX
MONYyIRI0TCHE Mo mkajge orHomennit ' TIpmwomaa B TOM. UTG COOTLOT-
creyiomas 3C0 genocTaToano «GoraTtas, T. €. COTEPSRIIT HEXOCTATOTHOC
KOMTHIECTED OTHOIUQHHﬁ Me}I{,H}‘ e DJEMEHTAMI. IL.’-'[E ATHX BTEMLHTOR,
HHTepBaJ'IOB MERAY HITMHI onpegeneﬂo OTHOIMEHHAS TIOPAIKA, HO. CRa~
7KeM, Heé PABHOCTY EIW OTHODIEHNs MCJRAY dIeMeHTaMmd. B paie cay-
qA8R MEL MOKEM VCTAHOBMTH OTHOMOHME TOPARXKA HE MeRIY BLEMIX
ARTEPECYIOMEMA Hac 00BEKRTAMH, 3 TONLKO MERTY HEKOTOPHMI N3
HEX. A 3HATAT, He MOKEM HONYINTE Jame TOPARKOBYIO IMKAXY. 31ech
sMnEpEIeckoit magopyManuu 6ymer coorsercTsorate MMCSI, aR-

! Hosdduumenr BapEANRA Ae HHPAPHAHTEN OTHOCHTENENO BCeX ANHEEHX npeofi-
pazoBagnil, ABNAKHUICA JODYCTHMLIMA TipeofpasosaBNAMU ARTEPBATDNLLY
mran. To e MOEHO CKasarTb ¢ HpocTeilmux apn@MeTHTecKUX BRPAMCHNAN,
eBAsHBAOMIX IBa (Wi# Goasme) KOSPPAMICHTA BAPHARUN (X CyMmMe, OTHOLIe-
HNHHT. 3.}
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JSIOMEARACA YACTIHYHO YIOPATOTIEHHBIM MHOMAECTBOM . {18 HEKOTOPEIX
COUNGIOMUIECKNX 3aJad AJERBATHBEIM XADAKTEPY 3MOMDMIECKON 1H-
GopMALUII ABTHETCA OTOSDAREHNE €e B TAKME MaTeMATHYSCKHE HOH-
CTPYRUINIIE, B KOTQDRIX BOOﬁ]_I.[E HE MMEWT CMBICTA HERKAKHE OTHOI}IQHHH,
«IIOX0WNes HA OTHOLIERNE HOPALEA: B rpadel, MaTpauel u T. O. [6,
19. 1, 28]

Hpyriue snant MMCO]l narepecywmero Eac xapakrepa (Gumap-
bl GTHOUIEHIIA., HEYETHIIE 0 O.TIY‘]af'[HI:IQ MHOA&ECTEA II T. }'_[.) paccmar-
pusajorcx B pabore [31]. ABTODH OCTRHABINBAKWTCA HA YHA3BHHEX
BUIAX HEUIHCT OBOH IIHCpOpI\IaLLIIH TOoTOMY, 9TO OJTA HIX, B oTJAIHE QT
MEOTHX JIPYTHX BUZOR mMofoldHOH WHOCPMALIN, CYIUECTBYIOT «Comep-
RATEIBHAIE 11 CHGI{II@II‘IQGHH@ MATEMATIYSC KIS cpe;u:'rﬁa» aHan#w3a.

0 TOM, UTOD CHEHH[iJ]-I'-IHBIM]-I OIA CONITATIbHBI N IiCCJ’IQHOBaHHfI ABJIIAKT-
Ca ZaHUBIE 60.?189 IHHPOKOTO KDYra, qen COBORYIHOCTH 3EAYeHMH HO-
MIRATbHLIX M DOPATKOEHX NMPHIHAKOB, TOBOPHICA Takske B [15, 30].
IIx apTops DpPeTAArarT PACIIHPHTE MOHATHE (KAYECTBEHHHIH» (Tak,
B fofaefHell Ha3RAaHHOIl pabore BHOENsAeTCH 6 KIACCOB KAYECTBEHHBIX
CROIICTA! HOMUHAILHBIG, DAHCOBHE, HOPHNKOBHE, KYCOYHO-TOPANKO-
BhIE, BhiNeeHHBe, CTPYKRTYPHEE). Mowno cocnaThen Tamme Ha yIe6-
Huk [37], r@e peus mper eme ¥ of ompemeneRHOTO BUIA AMATPAMMAX,
BpicTynalomux B kagecThe MMC3I1, 11 0 HEKOTOPHIX EMHTAUMOHHBIX
AMCAN.

[lorpebroeTs B nemons3osaHmu Taxoro poma MMCIM posuukaer
LOTOMY, 9T0 MHOEECTBO JIEI‘:T[GTBIITG.‘TI:HHX 9OCe] He ABNAETCA aJexBaT-
HBIM OTpaskeHleM HETepecylmux conuoaora IC0O. 3uaunt, ueme-
¢000pa3Ho CHNTATE OCHOBHOH 0COBEHHOCTBX COUBOJOTHYIECKHX HaH-
HBIX, OFPBHH‘HIBaIOHJ,HE! OPpUMEeHeHHE TPARIONHOBHOIG MATEMATHYE-
CKOT0 aunapara, HX HeYHCHoBoil xapakrep. IIpi sToM mepBRHYHBIM AR~
AAETCA HeuHclIoBoil xapakrep 3CO, osHauaomMUl, TTo MHOKECTEO
I[EiiCTBIITEJILHBTX YIICE] HE MOAKET CAVEHATE €€ MOHelIb H3-3a cOoe-
HIa TeHMX CBOHCTE OTHOIMEHILH MEeROY ee ZJeMEHTAMA. C.]'IB,E[CTBHEM
yrazannoll cmemEduxu ICO ABAAETCA MCMOXBACRAHNE HEUACIOBHIY
RIMCOI, He ABNAWIIHXCA COBOKYNHOCTBIO ACHCTBHTENBHLIX YHCE.

BepoATHoeTHuE XaPAKTeD COPee eHHol YaCTH N3y 9aeMulX COLMHO-
JTorHell ABIENUI B aCTORIEe BPEMS He BHI3BIBAST COMHEHMIl V odas-
nAweil YacTi xHeenenosarenedl. Onuaro eme HETABHO B JHTEpPATYpe
BEIUCEH ANMCKRYCCHII Mo HOBOOY TOrOQ, HpE\B(}MepHO JH HCOOALIOBAHYME
TeopHIl BepOHTHDCTeII"[ H MATEeMATHYECKoH CTATHCTHKH B COITHAN BHRIX
HAYKAX JI eCIH B NPHHIANC NPABOMEPHO, TO KAKHM 06pasod oHo MoO-
sweT OBITH ocymecTBaeHo [17).

BepoatHocTANIE xapakTep HONyIaeMoil OT PECHOHNSHTOR madop-
MAIUK Momer ObITh o0bACHEH AByMA ODpMIMAamm. Bo-mepBHX, cay-
WaiHOH BENWIHHOR HBIETCH YKABHIBAGMOE KAKIMM PECIOHISHTOM
ero MHEHHE OTHOCHTENLHO MHTEPeCyIINero comuoiora mompoca. O1-

% Conuoxornseckne namAsle, afeKBATHSIM IDENCTABICHHEM KOTODHIX ABJIOTCA
JaCTUHNO YICPAZOTEEHE MHOMKECTEA, BCTPRIANITCA HOBONBEG TacTa [25, ¢. 10;
36). CmeTenaTH3ARMIO HCMONBIYENMEIX B CONUANLEO-MCEXOIOTMECCKUX HCCIEN0-
BAHIAX 9ACTHTHO ¥NOPAZOICHANY MEQKECTS H COOTERTCTBYIOMIIC CONEPIRATEN R
Hele NpHMepH MOMEO Hailtn B palore [38).
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KJIGHEHIS BRICKAIBBACMOTO UM CY;RIAGHIIA 0T ¢lICTIHHOIO» MORET GLITH
BRIZBAHRO BIAUAHASM HACTPOEHUA PECOOHILHTa, €ro HEeYMEeHIEM paso-
OpaTeea B cOOCTBEHHOM OTHOMEHUN K KAKUM-1H80 ABRISHIAM, HELO-
HIMAHEHeM 33JaBHOTO HCCAEN0BATEI8M ROTPOCA, HEIOBEPHEM K IHY-
moct ndfrepBLMEpa, KoHKperAofl cuTyamuell, B ROTOpol HAXOXUTCH
pecmoadent. He mMensimes KoaugecTso pAKTOPOB MOMKET NOBIEYD Il HE~
OPABILMTBHYIQ OOEEKY OTBOT& LCCIAETOBATEILN. B tarux CIVIAAX B ®Ha-
HeCTBe ¢HCTHHHOMY CYAHIEHIIA MOMRHO MPHHATE MATEMATIIICCRKOE O/RE-
Jaxle COOTBETCTBYIOEID DACOPeeTeHNA, HOJIYYaKIlerocH IIPIX MHO-
roxpaTHoM onpoce pecrnonrnedta 3. IMonodHuil nogxed, conpMReHHb
£ BEPOATHOCTHBIMIE MOTEN AMII, YaCcTO HCIONB3IYETCA DPH PEemMedaEl TEX
ILTH IIHSLIX 34TAY ¢ HOMOObLI) MATEMATHIECKHX METOXOR I, OO CYHIECT-
BY, OTpadiaeT 9acTh TOTD 06]1[81‘0, 4T IEMeeTCA B COUTOJMOrHMIECKOM IE
HCHXNOIOTIECKOM ACOEXRTAX GOIU[B.JIBHOI:[ PeASIEHOCTH.

Kak mssecTHO, OTH ACHEKTH! He TOARASCTBeHAH Hpyr mpyry [3l.
Il aro B uUETEpPECYHITEM HAC OTHOUIEHNI: BRDAMKEETCA B HANHIAH BTO-
poro GarTopa, BRSKBAKIET) BEPOATHOCTHLIA XapaKTep CONUATBHEX
Oponeccos. MaccoBortTh CONUANEHNY ARICHER TaeT BOBMOMHOCTE HH-
TEePNPEeTEPOBATE M3YYACMAEC KAWGCTBeHHLIE PA3NMIHA MEENY oO0Bek-
TaMH KAK PASTUYBA SHAYCHHE HEKOTOPOH cAyIafiHON BenmImAR (He-
RoToporo npusgEara). I1 ecam B mepeoM caydae a7 BeXKIHAA COOTBET-
CTBOBAJA KAXKEZOMY PECHOHNEHTY, TO OPH PACCMATDPEBAEMOM NOAXOLE
OHA COOTBETCTBYET BCed M3yYaeMol COBOKYDHOCTH PECLOHREHTOE W
KUKTAA €0 PeaNU3anHEs — DT0 SHAUCHMe KaKoro-nnlo mpHIEAKa AIA
oTIenbHOTO pecHoEmenTa. Taxok MoXXol IMOPOKO MCIOIB3YETCH B CO-
LUONOIAYEC KUK WCCILTOBAHEAX.

IMeRHO 3TOT TOAX0N ME AKTHICCKH peaTHayeM IPH IPHMEHEENY
GoJBIDUHCTBA TPATUIHOHNEHX MATeMATAKO-CTATHCTHIGCKEX METOM0B,
HAYHHAA ¢ pacIeTa TOBSPHTEIbHEIX EHTEDRATOB MaTEMﬂTH‘IeCKO ro o=
[AHNA 3HAYEHEN PACCMATDPHBAEMOIO UPHIHAKA NIA H3ydaemoil reme-
PATBLHON COBOXYIHOCTE (Ha OCHOBG PacieTa COQTBETCTBYIOIErd Cpen-
HEro apuGMeTHISCKOT0) ¥ KOHIAA TPAAMIHOHEBIMH CHOCOOAME CT4-
TRCTHYECKOr0 AHANWMAA: PerPecCHORHOre, danTopHOTO I T. K. VMeRHO
B CBARH ¢ INEPOKOH PAacHpOCTPAaREHEQCTBIC TAKOTO MONXOA2 HA IPAK-
THKE MPEACTABILETCA NEAeC005PABHEIM YHOMAHYTS 0 HeOOXOLOMOCTH
TpoBepKH YCIOBHA, OOCCIETHBAKMEr0 NPUHININAIBHYID BO3MOK-
HOCTE 8r0 MCIONB30BAHNA, TPOBEPHEH CAMOTO CYIECTBOBAHMNA, OCMEI-
CNEHHOCTE M5 COBOKYIIHOCTY H3YTAEMEIX 00BERTOB PACCMATPUSACMOH
CAyaaiHOE BeANSUHEL. JPYIHMH CIOBAMI, U3YYAEMAA COBOKYIHOCTDH
TOTEEA GHTh B ONpPEIeeHHoM cupicae ofEopogHoi [18, 24].

Bo3MomEL CHTYaHE, KOTAa 0fa Ha3BaNHHIX IORXoNa GarrmiecKu
CIEBAOTCA BoeMHHO. Tak, HpHM AOCTATOANON ONHOPORHOCTH M3ydae-
MOIl COBOKYIHOCTH PECHOHISHTOR MOKHO IONATATH, 4TC Pacmpeneie-

3 Tawroe TpeNIIONOMKERHE, OMHAKO, ABIACTCA NpOGICMATHYHRN, eCH TPHIHAO
OTR/AOHEGHUA PEe3YALTATA HAGMAIICEMA OT MCTHMEN CIYHKHT COJHATENBHOE ICKA-
AKeHue PECIOHTEHTOM ¢BOSTO GElCTBUTRNbHOTO MEEEWA. KpoMe TOro, GTMETAM,
9T¢ CYMECTBYRT PACTIPeNeNcANA, AJIA KOTOPHX He MMERT CMHCIA IMOHATHA Mi-
TeMATHYIECKOLO OETAERA. COOTBOTCTEYIOINMII MOMEHT PACKpeAelCHEA IPOCTO
me cymectByer [12].
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HEE, COOTBETCTBYHIEe MHOTOKPATHOI OlIeHKe Kaxoro-indo odnexTa
OFTREM PECHOHACHTOM, COBNANAET € PaCOPeAEleHUeM, COOTBETCTBYIO-
I oAHORPATHON oNeHKe ToTo ke 00BeKTa BCEME PeCHOHNEHTAME
PacCMATPHEASMOH COBOKYIHOCTH *, )

Kax orvezaerca s cratee A, M. Opiosa, npERIcdenHnme teopmu
BEPOATROCTEH ANA AHAIN32 JHOHX CTATHCTHIECKUX HAHHEIX BCeria
JKeJATeNBHO, MOCKOIBKY H03BoNAeT Gosee Tayboko oGocHOBATEH Me-
TOXB3YEMEI MATEMATHYECKEH METON, M3y4iB 6ro BOSMOMKHOCTIL, CPaB-
HOTE NX ¢ BO3MOKHOCTHAME IOPYTEX METOIOB.

Qbpamesnne K Teopil BepoATHOCTEH B COLHONOIME HHOTIA BO3EL-
KaeT B B CHTYAIIAX, HE CBABAHHEIX C npeinoJoHedaes 0 TOM, YTO 0T~
BeT KAKIOTo PECHOHACHTA — BTO0 PEATH3AUUA HEROTOPoil CiydauHol
BEIHYERE (CM., sanpmyep, crateio C. A. Ilerposckoro).

Ecrecrsenno, 9To yUeT BCPOATHOCTHOTO XapPaKkTepa COLUATIBHBIX
ABNGHNN, ;KEJEe MPHRASTS IIA ¥X AHAINH3A TEOPHI0 BEDOATHOCTEH
sacrasager npoderats k npmverernxy MMCII coenmansmoro muma.
Kaxg H3BSCTHO, B OCHOBE MATEMATHYEOKIIX MO,T.[e.TIEﬁ, MCO0Ib3YEMbBIX
B TEOPHUH BEDOATHOCTEH H MATeMATHISCHOH CTATRCTAKE, JIe5HAT TPE
ODOHATHA: OPOCTPAHCTBO Q SIeMEHTAPHRIX COﬁLITHI?[, KJIacc IOOMHO-~
weeTs @ (cobwrmit) m ompedeNeHHas HA 3THX IOZMHOMECTERX (BYHK-
nag P -~ pacopemeneHue BepoATHoCTed 3. BosMOMHOCTE IICHOIL30-
BAHNS DpH PemIeHmdA CONHOIOTAIECKHX B3ajad TeOPHMH BEPOATHOCTENH
ROZHLKAET TOTEA, KOTEA B KazecTse snemenros SCO sHeTyIawT DapH
< cOOBITHE; CTEHeHE BO3MO/RKOCTH €U0 MOSBJICHHA >, & JIEMEHTAME
cooreercreyomeit MCO saeaswres mapm {a, p), TG @ — MAaTeMaTH-
YeCKER KONCTPYKT, COOTBETCTBYHNEE COOHTHI (Eanpmep, obmacTh
OPAZHAKOBOTO IPOCTPAHCTRA, COOTBETCTBYIOMAA HEKOTODHM HHTEP-
BANAM W3MEHEHHA PACCMATPHBAEMHI OPUBHAKOB), & p — GTRETAN-
mas eMy BepoaATHocTh. Huorma, ogmaro, MCO, srriowarmue nepoar-
HOCTH, MOTYT UMBTEL HECKOJIBKO HHOH BHE, T. €., momuno map {«, p),
COTED/RATE I IPYIrHe MATEMATUTeCKHE OGFHEKTH MIH COCTOSTL TOIBKO
3 pepoATHocTel (Tak Xak cayuafinent colOBITEAM MOTYT HE HPUIHCL-
BATLCA MATEMATHYECKOE KOHCTPYKTH, KAK DTO EEJaeTcs B CTAThe
C. A. Terporcroro). [TozoSuoe monmsamae MMC3/] B ompezerenroi
Mepe MORIO CEIITATE AHATOTOM N3BECTHOrO BOIX0NA K IOHHMAHNKG K3~
MEPEHUA, B PAMEAX KOTOPOTO CTPOATCA TAK HAZRIBAEMEHIE CTATHCTHAYE-
CKHE M3MEPIUTEILHEE CICTEAR!, T. €. CECTEME, PeTHCTPAPYIOIMIIE TRCIC
IREMEHTOR B PARTHIAHX TO1HAX (A30BOTG IPOCTPAHCTEA H BRITICH SI0—
mpe TapaMeTpLI pacOpefleneHES BEPOSTHOCTeH caydwaiiHBIX nponec~
cop {33, e. 170—198].

IMommepxruer, 9To cmenudUIHHM AAA CONHONOTEICCKHEX JAHHBIX
ABNAETCA TO, YTO B PRCCMOTPEHHENX BEIRe mapax <{a, py B KAUeCTRe &
BHICTYOAKT 00BEKTH HEedHCI0BOH IPHponE. 9T0 BHBHBAET 0OIXLINTS

4 Tawroe npegnonessenne gexaer Jl. 71, TepcTOYR OpH HCTONBSOBARIIL- METOGA
MapULIY CRaBUeHLL

5 Rak H3BeCTHO, B MaTCMATURe BEPOATHOCTEI0 HASKBAYCA UHCIOBAA BeaHduHA,
YAOBICTROPAIGUIAA  GUPELCACHNGH COBORYINGCTH JKCLOM, B BHIY KOTOPHX
dopyMyARDYIOTEA CROIUTBR BePOATHOCTH, HeODXOMMMEIEe HA AAHHOM 3Tane pas—
BUTHA naysin [22],
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TPYAHOLTH B HCOONBL3IOBAHOU JITA AKAJIIIAA HOEOOHBI\ nap Teopna
BEPOATHOCTEH, DOCKONBLRY MOCICTHAN paspaboTasa B OCHOBHOM 11f
TeéxX CAyYaeR, Horga q — HehOTOpHII Haoop TIICe (3Ha‘IEHHH pac-
cyarpuBaeMux cayuafimex peamunH). Iogpoeluee o0 artoyM nofiner
peds HILKE.

Ilepeiizes K paccMOTPEHNIO HEIOLAYVIONUINCS B COLIIOTOTINI CIOCO-
Gom anaansa, onmcagunx MMCO. [pemxae scero oTMeTINM. YTo HeXo-
€TATOTHAA H3YJIEHHOCTh CONWANKHBIX ABICHUII HPNROANT K ToMY,
410 0JHOU U Tol e C3][ Moryt cooTneTcTBoBAaTE HeCKOIBR0 MMCI T,
I ACIIOABIOBAHNE KaKZOU Takol MOZEAI MOKET HATEL CROM RBOBMOSKHO-
CTI H3YIEHUA CBOMCTBEHHHY PEAIBERIM ABJIEHINM 3aKOHOMEPHOCTeI!,
Hpueenes npmmep B. . IlamunoTTo, Rorga npeacTaBIAeTcs BO3MOM:-
HOCTE MOJBJTHDPOBARHEA OOHAX I TeX ke oTHOWeHH B Mol rpyone
¢ HOMOIBIO CONEOMATPMIN I ¢ HoMomLo rpadga. Ha ocHope commo-
MATPUIIEL CTPOATCA PAa3NUTHBIE HHACKCLI, XaDARTePUIYIOMES TS HAHM
¥HBIE 0COOSHHOCTE Ha3y4yaeMol rpyonel, Oauaxko oGMUM HENOCTATKOM
BCEX ITHY HHAEKCOB ABIALTCA TO, YTO0 CHU YAMTHEIBANT YHCIO OTOAaH-
HEX F DOAYHYeHHHX BEISopon (OZHEX IAEHOB TPYORH APY¥IHMH — TOK
7K€ TPYOOE), HE YYHTHIBAS CBONCTEA CTPYKTYPSHL B3ATMOOTHOEICHHIL
B Tpynme Kak meacro. MaGasmETsca 0T 3Toro HeNoCTATRA MOABOIAET Ke-
HONB30BAHHE OJIIA [:)OPMIIPOBS‘.HH}I CONUOMETPUYECKAY UHASKCOB TEo-
puH rpados.

MoskHO BHOEIATH ABE TPYIITL (ormon.n He PaBHOBEANKIE) MaTeMa-
TO9eCKEX MeTOOOB, HCHONB3VIOIEXCA B commoorny. Bonsmasn dacrs
BX ABAAETCH, M0 CYUECTBY, METONAMH MAeHTHPURAIME NapaMeTpoB
HeKoTopo# MoTenn uayTaemoro aeixeand. Bubop raxoil monens u 03-
gazaeT BetGop meroma. Tar, upuMeHAA IRACHHEINR perpeccnonnmﬁ aHa-

13, MH HEASHTEQAOUEDYEM DAPAMETDH ay, . . ., d, MOGEAE Y= ‘;‘ a1

To e, X0TA W He Bcerga B CTONR OYERMIHOM BHAE, nponcxonn'r
¥ UPH UCHONBROBAKHA APYrux MeTofos. HampuMmep, AnA KIACTEPHOIO
AHAJTHZR B KAGYECTEE MOJENH WBYJIAEMOTQe SBIACHAS BHCTYIAST HaGop
DPENOoJIOKeANi 0 XaparRTepe pacupPeNeneHnA COOTBETCTBYIOMAX A3y~
qaeMEM o0BEKTAM TOYER B HCXOINHOM NPH3EAKOROM IROCTPAHCTRE,
0 BUle HCOONB3yeMoll Meps Gausocty w T. R. HneErodumupyembism
sRe MAPAMETPAMM CIYA<AT AAHHEE 0 FPRHANTE/RHOCTE Ka K10 KOERpeT-
HOH TOYKM K TOMY HJINH HHOMY TAKCOHY.

B HOPHHKB ANbTEDHATHABE OHNACANHOMY TOoOXoNY MOHHO YHAIATL
Ha TPAMOE HCMONB30BAHHE (HOKA32TeJBCTBO M CONEP:KATeNBHYIO MH-
TEPEPETALHIO) TeX TeopeM, Koropkie BemonHsawTea xaa MCO. Same-
THAM, OAHAKO, ITO METOIbI 3TOH TPYLOEL OYEHE pEI[I{O LEDPHMEHRINTCA
HA TWPAKTUKE AR MORYIeHUA 0olee MAM MEHEee CePLe3HBIX BEIBOJIOB,
X0TA, KOHEJHO, B NPOUECCe MPUMeHeHMs J00ro MeTONa MH  TacTo
B HEABHOM BHEEE IOJL3VEMCH M3IBECTHRIMM MaTeMaTHUYECKHMH Teope-
MaME (TAR, HeXas cepdA Teopem o KeHcrBMTeNsHHX YHCrax Gmpaer
saneHCTBOBAHA, KOPJA, CKAKeM, BEMIHCIASTCK CpejHee apHGMeruie-
CKoe HAH gEcmepcnsda). [IpumepoM pearmE3andi PACCMATPHBASMOTC TOM-
X0Za MOMEET CAVKHATHL HCIONb2OBAHHE TeopeM TeopHHE rpados HAA
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ONYUEHNA BEBONOE 0 B32MMOOTHOMEHHAX B MANHX rpymmax [20] 6,

Eime ogsmM HaupPasIeHMeM, B PAMKAX KOTOPOTO MOTAM Obi HCOONh-
S0BATECA METOAH BTopeil rPyONE (HO IOKA, R COKANCHED, HE NCIONL-
BYIOTCH), MOMHO HA3BATH NPHMEHEHUE NPaBHI $OPMANBHOE JIoru-
& [35].

Humre M 6yden PACCMATPHBATE JHOIL HEPBYI0 IPYIIY METOHOR,
Henompaya ¥X, CONMMONOT CTATKHBAELTCS CO MHORECTBOM TPYIHOCTEH,
W3 ROTOPBIX, Ha HAID BATNIAR, MOIHO BRHIINTL CACHYVIOIIES TPIE, Oﬁy-
CAOBIPHHEIE CHLORHOCTBIO, cAaloll HM3yTeHHOCTHI0 COLMANBHEIX B~
JECHIE,

Hmze npoiiger pedsr o Brfope cOOTBETCTBYRINEH HCOOIBSYEMOMY
MeTOny MaTeMaTHIecKol Mogeau H3y9aeMorg ABIeHHA. B crazn
C 3TEM NPEACTABIAETCH YMECTHHIM YHOMAHYTH 00 OZHOH CymMecTBeH-
Holl, Ho He 3aTparnBaemoli B Hacrodmeil erarbe mpodmeme: BpGOD ad-
TOPUTM2, OUTHMATIBEONO ¢ TOYKM SPEHHA 3aTPAT HA €T0 PEAIN3AImio
(e ToM wmere, 3arpar Ha o0padoTKY MAHHHEK ¢ MoMomBId IBM).

Kax coofmun astopay A. M. Opaor, 8 ero npaxkTtare OuL1 Taxoll
caygaii., W offamM I TeM ke AAEHBIM OBIIIH HPEMEHEHH ABA aJITOPUTMAa:
OINE ®3 anropurMoB, upemaoxenEnx B. I'. Mupxmewmy (ne:mamumii
B pycie nojxoa, OOHCAHHOTO B NOMPMEHHOH B HacToAmEM CHOPHEKE
CTATBEE BTOTO ABTOPA), H AlNTOMEDPATHRELI MEPAPXMUECKEH alToOpHTM,
B KOTOPOM PRCCTOHHEE MERIY KIACTEPAMI H3MEDPANOCE N0 DPEHIAIY
«Bomuamero cocegay, O6a aXTopHTMa Kall TPAKTHEYECKN OXHHAKO-
BHE pesyabraTsi. Ho meppwil N3 HOX OPHIIIOCE HOJXTONA PEATH3O~
BHBATE Ha JBM, a sBropoi moTpefoBax AWIUR 9aC PYYHOTO CUETA.
K comanennio, MCCIEN0BATENH CHANAMa OOPATHIECH K TEPROMY al-
TOPNTMY, 4TO HUPHWBEN0 ¥ HENPOHSBOIHTEIBHHM 3ATPATAM TIONCHMX
W MATEPHANBHEIX PeCYPCOB.

Wrar, o Tpyamocrsx. Bo-mepsux, BEbop To#l MoTendw, mapamer-
PEL KOTOPI’Jf( AOIIsRHEL HIIBHTFI@HHHPOB&TBCH B IpOomecce OPHMEHeHHA
MeTo4A, ABIAETCH CIOAHBIM HPOOECCOoM, BHINYAWINAM B cedsa cooT-
Hecenwe PAsNUYHEX QopMANBHEIY (TOPOH DACCMATPHBAEMOIO METOHA
¢ colep;xaTeIbHEIN XapaKkTepoM pemaeyol saxawnm [29, 271

Bo-BTopsiy, mecaegopaTenk 0YEHh PENKO B ZOCTATOUHO (Aas8 BLIGO-
PA MATEMATOUECKOTO ANTOPRTMA) HOIHOH MEDE MOMKET ANDHOPE CYARTE
0 XAPAKTEPE Toll MONENN, TAPAMETPH KOTOPOH JOMKEH MIeHTHOANE-
POBATHCA B HPONECCS TPIMEHOHNIS TOTO MM WHOO MeTOAA. 310 obyc-
JOBIHEBART PAN CTOKHOCTEH I B HEPBYID OYepels — HeoOXOIHMOCTS
MaPANIeABHOTe MCIONL3OBANMA PasHEIX METONOB IAH pemeHmd og-
Holt 1 TOI ke 3AZAYH, PasARX chocobop anaimsa OfHOH W TOH K@
MMCIJT, T. e. «oupoGosanua» PABHEY MOMENEH OXHOLC H TOrO 5KE fAB-
nenns. ToNBKO CONOCTABIAA DPe3yALTATH, NOJYIEHHEE ¢ MOMOIIBIO

8 JRexas TMPOXeMOHCTPUPOBATH, YTO PACCMATPUBAEMBIL NOTXOR MOmeT OHTE
fogesnuM (& Tawwie 10, nTo medueaossie MMG3AT sddewxrmsEo amoryr OnTh
HCMOA630BALE B CONMOAOTINY, OTAMETIIN, UT0 B HASBAEHON padoTe IPHBOTHTCH
NPUAC) UCTHOALIOBAL A OIHOIL 113 Te0pest Teopl Tpados, OTHOCATENBRED KOTOPOHE
ABTOP LOBOPUT, MT0 ORI 43AMEYATENBHA TeM, UITO JeMOHCTPUPYET BOSMOYRHEOCTI
UPUMCHOHITA AMATCMATIRI B COIOMOTII 113 97eMEHTAPELX HOCEUIOK J6.Taercs.
AANCKO He OIoBIEAuLIl Eurom» |20, c. 89].
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PAZHBIX METOROB, MCCALTOBATENDH MOKET JOCTATOUHC INIYBOKO TEPO-
AHATH3HPORBATE PeANIBHOCTH, COCTABITH NPEICTABICHIIE 0O «IICTIH-
HOM» MONENH M3YIAEMOro ABJICHIA.

OyeTEM, 9TO V/HE CAMO HATIYMIE HECKOIBKIX MATEMATITYCCKITK Me-
TOJ0B POIMSHNSN CTHOIL 11 TOMl i€ CONUOIOTHYRCKON 3a]aUil OTPAAET
CIORHAOCTE IPOLECCA BHEXPEHIA TARIX MeTol0B B Commoiorno. 1Ty
HIE HHEYI UCCHEIYEMYI0 3AKOHOMEDHOCTE ORABLIBAGTCSA BOSMOMHLIM
OOHMMATH IEO-PASHOMY If BCIEJCTRIE HTOFC MPUHETAThL K PAZHRIM CIO-
cofayM $OPMaNA3ALII COOTBETCTBYIONAX NpPEICTABIEHIH. () TOM ke
TOBOPHT H IPHHIINUANEHAA HEOIHOSHAYHMOCTH pemeHIil, moayuae-
MBIX ¢ IOMOIOB) MHOIIX ICHOIB2RYEMHEX B COUUGI0TUN MeTol108 (har-
TOPHHHA aHANH3, MHOrOMEDHOE ITKAJIIPOBAaHIE II T. I.} °.

B-tperrms, npouece akaInsa COMIOIOTHIECKHEN IAHHMX HACT0IbKO
CIIO;XeH, ITC SACTC BO3HIKAET IOTPEBHACTH MOCIeT0BATCILEOTO NPT
MEHSHHA DPAXA MATEMATHUECKIX MeTodoB. B tawrmx caxywamx MMCIT,
HCXOAHAA IXA APHMEHeHHA KAKOro-IJO00 METOoNa, CamMa MO:RET OLTh
TOTYIEHR € MOMOMBIO MaTeMarnkyu. Ha mpawTinxe momoGHHD Hogxod
TAOIE BCETO NPHMEHAeTcH, Korma Mul, BEHOpar rRakoii-ando uvaTeMaTH-
YeCKH MeTo[ pemedis MHTePeCYIOMme Hac colllofoTudeckoil 3ajaum,
HOIMOMEAYEM APYLHEe METONE ¢ UeabI0 J1H00 TOJIVISHIIS HCXOIHLX JaH-
HHX XA BLOPAHHOro MeToZa, JM00 NHTEPNPETARAN TOTVYEHHHIX
¢ 8r0 ZOMOIMBIO Pe3yapTaTor . ECTECTBEHHO, 9T MPU peann3arm Ta-
KOTO NOAX0JA BOBHIIKAET MHOI'0 METOANYECKHY BOIPOCOR, TPEOYIOMIOX
pemennsi. B KoHIE CTATEO MH HOACHOM 3T0 HA HPUMEDE DPACCMOTDE-
HEA TOr0, KAK ¢ HOMOIIBI0 MATEMATHIECHIX METON0B B CONIIOIOrIZe-
CKAX HCCHEHOBAHIAX MOMRET OCYIMECTBIATHCA IMPOIECe H3MEPeNIis.
3Zecs Me TPeIBaPHTEILHO 3AMETHM CIeAVIOIEe.

Hak m3recTHO, VKO3AHEHH mpomect oO0RMHO BECBMa CI0:EeH. Te
JTaHHEE, KOTOPHE HCCAST0BATEIb MO YIAeT HeIOCPEACTEEHHO B PE3Y.TE-
rate ¢Gopa prPOpMANEA (HATDPHMED, B PESYALTATE OMPOCE PECTIOHILH-
TOB), OYEHE YACTO ABIHAITCH JIAME OTIPABHEN TYEKTOM A H0IyUe-
aog Toit MMC3], kKoropag oTpasraer HATEPECTIONIYI MCCISTOBATENH
9C0. Aty uckomymw MMCI]l B ragmx caygasax 9acTo HHIBAGT BOSMOK-
HHM TONYIHTE ¢ HOMOIIBI MATEMATHKI — TPAMEHEHHS PASINIHBY
METOXOB IONCKA JATEHTHHYX OePEeMEHHBIX, MHOTOMEPHOro IMEATIPO-
BapEA M T. . ® 11 Torna y:ne OpHE H3MEPEHHI BCTAET BOMPOC o Briope
MATEMATAYECKON MOZENH, COOTBETCTBYIINEl HCHOJbIYEMaMY CIIOC OBy
MEPEXONa OT HMETOCPENCTBOHNO HADIIOZAEMBIY JNAHNHX XK NCKoMol
MMC3O. O npnmepax momobueix mopenxelf Gymer HITH pPevr HIUKe.

7 0 o3 sHe CBHACTENBCTBYST It TO, YTO, RaK Ooli10 oTMOMCI0 BLume, oinofl €37
MOJHET COOTBETCTBOBATE Hecwonmsko MMCaI.

B KaTecTRe HpHMEpR TARKOTO HOCACTORATEI LGOI HCIIOA L3 OBRIIA MATEMATINICCKEX
METOAOR, KOTOPOE HOSBONACT PEINATh 3aMa4ll HCCHOULRO IHOGro THRA, MO0
OPHEECTH TPeRJosKeHHHI! B pabote [7] cnmocol IocieloBaTeALHCIO AIMCHERILA
METONOB RIACCHPURANTE, TO3BOIAKIINIT FOCTATOYHO TAYGOKD NPOAHAIIIN-
POBATE CTPYKTYPY PACTIOROKEHHA OGHCKTOBR 1 HCXOTHOM JIPM3HAKOHOM TIRO-
CTPARCTBE H NOCTPOUTH HA OCIOBE TARONO AHANNZA TAMONOTHIO BTHX DGBCKTOH.
B Tmakux cayyasx TOBOPAT 0 MK&JIUPOBAHHUH B NpOLEcee aHAJHAEA CONNONOLI-
weckoit nEGOPMAUNE I OTIANYAKT or0 OT MKAAMPORAHMI B Ipaiccce ce cdopa
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Hpe:_[.'larae:\me E CTATHAX C60pHHKa METOOL AEaAlIKE3a ONHCAHIILIX
ehune cnerunanex gas conmonorun MMCA]L s Oymem pacematpu-
BATH B PAMKAX TPEX HCIOJB3YWIMAXCA OOBYHO B COLMONOTHYECKHX
1ICC1eTOBAHNAX NyTeH TAKOTO AHANIIZA, KOTODHE DPEICTABIAETCA Ie-
.."IE‘CODﬁpaBHHM BLIOSIIMTE, ’

Teporil nyTs COCTOHT B UCIONML30BAHHE MATEMATHIECKHEX CROUCTD
cayoir MMC3]] (roauee, coorsercrsyiomeir MCO) u Toabko mx. JroT
Holxol ARTHBHO MCHIORB3yeTcA OpH amaamae MMCIJ, apnawmuxcs
COBORYIOHOCTAME SHATeH OpPH3HAKDB, OOOYYICHEEX TIO PAa3HEIM IDKa-
J1aM. ITo MOryT OHTh BHGO TOXBKO TOPAMKOBLIE H HOMUHATLHLE NIKa-
B, TEGC eme W HIKAJL Godee BHICORAX Trmor. B mocnenseMm cnywae
9aCTo TOROPAT ¢ PASHOTHOHHX OpudHarax. [IpHBefeM OPHMEPH CHo-
cobor apanysa momodmuix MMC3H.

Merogsl moMeKa 3anoHOMepRocrelf B IpOCTpaHCTBE NPUSHAKOS,
MOJAYACHHHX TI0 DA3HBIM IMKAAAM, paspalarHBapTcs PAICM ABTOPOB
nz UM CO AH CCCP u HI'Y, paGoramomux moJg PYyKOBOICTEOM
H.T. 3aropyiiko u [, C. JIGosa. O6mee moEATHe 2aKOHOMEPHOCTH 06~
cympaeres a paje pador H. T, 3aropytino m npyrux astopos [10, 11].
HeroTopas KOHKpeTHAR PeaNuBaia COOTRETCTBYIIEX oNpeeleHni
pcnoapayetea B crathe . C. J6oea 11 T. M. Ilecryrcroil Hacroameil
paboTHL.

ABTOpH HaSBaHHOH cTaThH ANd OJHOTO KJACCA 3ajal — 3aRav
TPYUUEPOBKA OOBERTOB - 0GOGIMAKT HEKOTODHE PEe3yJABTATH, Je-
JHADMe B PYCIe NMOAXofa K AHANN3Y PABHOTHOHEIX HPHU3HAKROR, HOpel-
aoxeraero B {14]. Oror momXon mo3sBondeT pemaTh IMHPOKEA KpPyT
"HatTo BCTAWIGEX Oeped COOmHOJgO0ICM 2a3a4q I[IICRPKMHH&HTHOI‘D, pe-
TPECCHOHHOTO, KIACTERHOTO AHAJMH3OB, IUHAMHYECLKOTO HPOFHOSK-
PCBAHNA, YOOPANOYEHAUA 0O0BEKTOB HO IIX OERCTIERTHBHOCTH H T. .
HU.I’]}"’[EHHI;[O € HOMOMBIC TAKOTO TTOAX0OA Pe3y¥IbTATH eCTeCTREHHELIM
obpasom nerko Mutepnperupyored. IoggeprHed, 9To Jo0rUKa, 3aM0-
JREHHAN 8 COOTBRTCTEYIIGLUIIX ANropETMaXx. I1I0 CYODECTBY, OTBEIAET TOH
JOCHKE, KOTODPYIO OBLIYHO HCHGAB3YeT COUHQIOr HPH DEIeHMA COOT-
BOTCTBYIOMNX 33jlaw 03 IPHeAeYe AN A KaKkoro Gb To HI Omno dopua-
auama. M B sToM CMBICTE paceMaTPHEBASMEIE NOANON IPEICTABARCTCA
CCTECTREEHBIA, Yo MOYKEO CTIHTATE OCHOBHEIM €L 0 NOCTOWHCTBOM.

EcTecTEeHHEOCTD YEA3AaHHEOTO MOAXOIA ROCBEHHDLIM 06[)3.30]\-{ noga-
TREPIRIACTCHE T TeiM, 4TO HO,E[OﬁHI)Ie OOOX 00K (HB.TIH!OHJ,I‘IBCH, no cyme-
CTRY, HACTHEIM CIVILeM paC(‘-MOTpBHHOI‘O) pa3p€lﬁaTB[BaIOTCH H npy—
THMHA asTopaMir, Cpem[ HHX VIOMAHGM CHOCOﬁb[ OTDICHAHWA ChRASel
MERAY NPU3HAKEMH {TOYHEe, MEFRAY I'PANaiIAME, OTHeIbHEMH 3KaYe-
AMAMY IPM3HAKOB) X PPYNNMPOBKY 00BEKTOB, HpeAno/Kennse B [34].
OIH)IT npamrme{:}{oro OPHMEeHEHHA 9THX METOIOB OIIUICHIBACTCA B OHYG-
ANKOBAHHONW B HACTOAMEH RAEre cTathe B3. A. Mamaxopauw OpyTHX.

HHO'E[ TOAXO0T K AHAJNO3Y ODAWHBIX, NOJYVIeHHBIX IO IIKAJaM HH3-
KHX Tanoe, paspaboran B U3 n OIIII CO AH CCCP non pyxoponcr-
roM B. . Mupxnua. Meronst, npegnosxennee un 1, tpebyioT npyroro

1% Cum. crarsio B. ', MEpXOEa B JaHHOM CGUpDHIKe,
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HNCXOANOTO MPEACTARTERIH COUNG TOTIINECKIIX JAHANX ~— MATPHYHOTO,
Hexonnele JaHHbe RPeICTABIAITCA B BIIC MATPHULL CHA3U MELIY
O0BERTAMI 00 TPUBHAKAMA. 327aYl KOHCTPYUPOBAHIIS HOBEIX NPil-
3HAKOB H ONNCAHIA OZHNX INPI3HAKOB B TEPMITHAY JIPVTHX (R KOTO-
pey B[ Muopxuw  ¢BOXNT BCe MHOTOUIICACHHEE BOIHIKAION @
B COIHONIOTHH 34JaYN AHAIH3A JavHKX) QOPMYINPYIOTCA Kak amupo-
KCUMATIIOHHEIE 3a/Ia41i B IPOCTPAHCTRE PACCMATPIBASMBI N MATPUL CBAZIL.

Ha amamms MaTpni[ JaMHLIX HPoU3BOIBHONR TPHUPOIH (3TO MOTYT
OBITh MATPHIB KOIQPUIIEHTOB CBABI MKV HPHIHAKAMII, TAcToT-
HBle TAGIHILL I T, M.) PACCTUTAHA METOIH PEIICHIE PALA YACTO BCTpe-
TAMIXEA B CONUONOTHI 3aad. npediosennne [1. C. PocTopuerns.
OTH METONH [AKT BO3MORHOCTL OTHCKHBATEL TaKIe GJI0KI HeXOAROT
MaTPUIH AAHABIX, 2JMCHTHL KOTOPEIX UMEIOT «IPIUMEPHOS 0AUHAKOBHE
BSHAYEHUA, YTO M03B0OJAET. B HACTHOECTH, PRIUATE 3ajadll NOHCKA B3all-
MOCBAZEH MeRAY OTHEALHLIMI TPATALIAMI PaccMaTPHBACMBY TIpl-
BHAKOB.

TlocKoaBRY OPUPEIA AHATIBHDPYEMBX € NOMOUIBID TAKEX METOIOR
MATPHI MOKET GHTh PARINUHOMN, TO qUANAZOH 33744, KOTOPHE MOKHY
pemarh ITHMII METOJaMI, JOBOIbHEO LIIpok. AcHo, uTe nx MomHG MC-
M0TB30BATE A4 8HATNRS RauecTseHnod mndopyamni,

OpurEra’dbpHEE NOANOR K aHATH3Y IMUDPOKOTO JHATAZ0HA €OMIG-
JOTHYeCKIX TAHHLX npegiaaraercda B crarbe E. H. Kysnenosa 1 apy-
rux. OpuTIHANLHEMI SBIAWTCA I npegaaraesas MMCIM. u cnoco-
0x1 ee agamuza. IIpi aToM peTs HAET ¢ PeMEHNIE 3agad CTPYKTYpLsa-
Ul CORHATBHO-DKOHOMIITecKoH HHPoOpMABIL., ABTOPH HpeTeHIVIOT
HA CO3JaHMe NOCTATOYHO YHIUBEPCAABHOIO MATEMATIYECKOro ANA-
paTa (TeeP MOHOTOHHEIX CHCTEM), MO3ROAANOMIEro ¢RATD PAL Tpagl-
IMOHHLIX OTPAHUUEHIIH Ha NPOoLece TPUMEHEHIA MATCMATIYSCHIEX Me-
TONOB LPI PeHICHIH TARIEY 3a7ad.

Ilpu BecooabsoBaHId DT TEOPNI NPEATIOIATASTEN, UTO COBOKYI-
HOCTE H3YIaeMBIX CODBEKTOB -~ MHOMKECTBO NPONIBOALHON HPUPONE.
B ragecrse MMC3] swicTymaer cmeteya ero HOIMHOMKECTR BMECTE
¢ HEKOTOpol yHRUIEH f, 33JaHHON Ha Iapax ENJZa {HOMMRGLECTRO
(TPON3BORLHBIH eT0 DieMeHT)>.

030p PASMHYHEIX MEP {usoctn, UPHPOIHMY Ay  N3Mepenus
CTENEHIE (IONOAECTH» HHTePecYIONIUX conuogora obbverTop, JaH
B cratke I'. B, Paymentaxa. Borviicaerue Toil nan Muodl Mepni GoLi-
30CTIT (MeA Y 00ReKTAMIL, TUG0 MERIY DPLU3HARAMD ) ARTALTCA COCTAl-
HOIf 4a¢Thio (OMRIUMECTRBA NPUMEHAEMBIX B COLITOJIOTIIH  MaTeMaTU-
TECKHX METON0B, 4 HOTOMY CTATRA HOCHT oOIMINII XapakTep ¢ TouMKH
BpeHIA Kpyra 3ajad, PellaeMBIX € IOMOUIBIC PACCMATPHRUSMEIX
B CTaThe METOROE. TDPAaINuIICHHLE MEDEI GIMBOCTH, 3aAeliCTBOBARALE
B GOABIIVHCTBE MHCIOABLIYEMHX B CONIIONOITH AJTOPHTMEN, 09elb
qacTo OLBAIOT He ANCKBATHLIMI COXeP/RATEIABHOMY XapaxTepy Conyo-
JOrMYeCKEX 3amad. B gacrroct, HA NPAKTHKe NCHOIE3YETCH BEChMA
MaRo Mep (aN30CTH, PACCYMTAHHMY HA JaHHEE, DONYIeMHBlE IO
mxanam Hmzkux rumos. [lodromy ofsop, B koTopoxM mpemnaramTes
MepL HIHBOCTE AMEKBATHHE BECHMA MIMPOKOMY KPYTY MHTEpeCYIOMHX
COOMOJOra MAAHHEX, NPECTABIAETCH HOJIE3IHEIM.
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Hpennoiaraetest, 4T HadbLil HaHHL Oo0BeRT GIACHBAaeTCH Ka-
KIM-TO NOTIMHORECTBOM HEROTOPOTO MHOMHECTBA (ganpHMep, MHo-
JKeCTBA CBOIICTBE paccMaTplBaeMHIX 08berTon), harkmoe Takoe MHo-
JRECTRO MOJKHO pPACCMATpPHBATL KAK aaredpalvecKyo pemeTry '
OTHOCHTRILNO HEROTOPHX onepainuit (00belIHEHUA I TEpeCevYeHTIA,
MEKCIMYMA I MuEuMYMa H T. 0.). TakEM 00pasod, MOAHO CHA3IATE,
qTo aBTop modaract, yro & Kavecrne MMCO]L durypupyer HexoTopas
peMeTHA. ; B

B cTaThe He FaeTCH KOHKPETHBX peKOMeHZAUNA no BHOOPY Meps
GH30CTH OPU PEMPHMI TeX HAN MHEIX CONHOJOTHYECKHMX 3amad.
Oxmakro PAN MOMEHTOB, OTPA/REHHBIX B CTATBE, BCEe ;Ké LO3BONAeET
B KaKOI-TO Mepe OrPAHHYHUThH KDYT NMPUTONHBIX IJA pPelleHHd KoH-
EPeTHH X 2aJa9 Aep 6aH30CTH,

B oroit ceAan, Bo-NePBLIX, FOOMSHEM eIHH00ODA3HOS TIPENCTABIE~
HIle Bcex Mep 01MB0CTH depe3 HEKOTOPEHE ¢OUSHKER, ITC JaeT BO3MOsK-
HOCTE 00J€e TIYG0Ko NPoAHAIHSHPOBATE CXOECTBO H pajau4me pas-
HEIX Mep Gamaocti. Bo-mTophix, B Tex caydZafx, rorga Tpebyercs
OLEHIITE OJIHM30CTH MeRAY o0BeRTAMH, 33XaHABMH Da3HODOAHbBIMHA
NPU3HAKAME, ABTOP PEROMEHAYET H3MepATh ee B BHAe 0500MmMeHHOTG
CpeaHerc CooTBETCTBYIONUX YacTHEIX OunzocTedi. B-rpersdx, B crarse
OOICHIBAKTCA IBE M3BECTHHEE MONBITRI OTPAHUYEHUA IPEe3MEPHOTO
MHEOTO00Pa3HA NPEIIOReHHEIX B ixTeparype Mep Gxnsoctn. Hlepaaa —
€ TOYKH 3PEHNA JOH YCTHMOCTH 3THX MeD B CMbICAE TEOPUH U3MePeHR *2,
BTOP&A — BOBMOKHOCTH BAIAHEEA Mephl GAH30CTH ¢ HOMOMIBI0 CHCTe-
MBl AKCITOM,

Ileawmit pag mpobaes BOIHWKAET NPH IONHTKE HCHONb30BAHAA
paceMatpusaesoro oyt aHataza MMCOJl nns n3yTeHUd OMACARHEBIX
poimme MMOCS[M, cocroanmux us nap suaa (¢, py, N03LONARMUY yIU-
TLIBATL BEPOATHOCTHHI XapakTep HETEPECVIOMHN COIIONOra NPOLEC-
cos, Har oTveqanoch BeIIE, TPSAUMIONKERE METONE TEOPUM BEPOST-
HOCTEH M MaTeMaTndecKoll craTueTui paspadoransl A Tex ciydaes,
ROTJa B KAveCTBe ¢ QUIYPHPYIOT 3vaveHuAa (uanm Haboph-3Eadenii)
yuchoswx caywaiinsix semnyua. Detaer sonpoc ¢ pacnpocTpanendn
COOTRETCTBYIOUIIX MOHATHH Ha HeUHCNOBBIE BedMYMHEBI, Takoe pac-
OpoCTPRHEHHe I OV¥IeT 03HAYATE PeadTIBANIII0 PACCMATPUBAEMOTO TIYTH
aHaqanza MMGCIIT.

PabBoTa B 9TOM HATPABIGHHH, 10 CYIECTBY, TGIbKO Hadara. Co-
OTBETCTRYIOIINE Pe3VaLTATH. oTpaskeHsl B ctaThe A. II, Opuacsa.
B ragsecrse aaemenror MMC3I/J] on daKTiueckH paccMaTpuBaeT mapsl
{a, py, THe ¢ — O6BEHT NPOCTPAHCTBA TOCTATOYHO NPOM3IBOILHOH
nPAPOALL {Pe3yIBTAT N3MEeDEHIIA IO INKATe RII3KOT0 THIIE, PAHKIPOBKA,
SuHApPHOE OTHOIUEHHe U T. A.). Polb OopMyNHPOBKHE ¥ 0KA3aTEXBCTBA
HOLOOHBX COOTHOIICHME [NA MOBHIIEHEA d3PdexTABHOCTH TpHEMeHe-
HUA MATEMATHYECHMX METOLOB B COLHONOTHH odeBufHa. Tak, oTHO-
cuTenbHO MoKazamnoro OploBHM aHaiora 3akoHa GONBIMEX YHCEN

1L B copercroil MATeMATHIeCKOl mnTepaType GHTYIOT IBA TEPMHHA JaA 0503HA-
, TEHUA BTOTO NOHATUA — 4DEIIeTRA» U (CTPYRTYDAS, _
12 ﬁ I\T{%gﬁ HOEYCTUMOCTH TIofifeT peds HAKE TPH OOMCAEMEA BTOPOrs OVTH AKATIIA)
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ATA enyduas, KOTHA B KAUCCTBE @ BLICTVIAOT NMpPON3BoIbHLIC OIHAD-
Hple OTHOWEHUA, MOJRHO CKa3aTh caelyioee. B¢, ¥ npmvepy, peub
Gyzer uaTH 06 ycpenHeRNH Raaccudrrannil paccuarpisaeMoll coso-
KynHocT 00DeKTOB, OCYmEecTBASLMHY OTIIBHBMI DKCIEPTAMII, TO
38KOH DONBPUIMX YHCEN MAaeT HaN YEEPEHHOCTH B TOM, YTO, YBeIIUHBAK
HOMITIECTBO BKCMEPTOE, MH OYIeM, BLIACHAA X «CpejHees MHEHIe,
CTPEMHTBCHE K KAaKOMY-TO Opejeny.

3akon Gompmmx umcen oGobmaerca UM Ha ToT cayuail, wxoraa
H3yIaeMpe 00BEKTE — 3AeAMEHTH IPOI3BOIBHOID MHOAECTER. A TaK-
yHe Korma o0DpeRT, MPpaIimuil poidb «CpeIHero apldMeTIueCKOTO»,
UmeTes CpeaN KOHCTPYKLHNHA HHOH npnpoibl. 4eM MHOKECTBO HCX0T-
HBIX O0BEKTOB. JTO NAeT BO3MOMHOCTL PRIUCHUA IIHPOKOro RIACCR
BCTPEYAKIIXCA B COIAOIOTHI 347184, BEIIOYAKINNIY aHAILS IRYX pas-
HODOOHBIX COROKYNHOCTEH: HANPUME, PECIIOHICHTOS O OHeHIBARMBIX
BMHE O0BEKTOR (AHAMUIMPYCMEIX, K TPHMEPY, C Ledbl0 MoHCKa ofbeK-
Ta, HanGoNlee «OAN3KOTO» BCEM PACCMATPHBACMBIN PECTOHASHTAM).

Pag momymenuit, cnenansnx A, I, Oprosni B mponecce Nokasa-
TeJILCTBA, HEe BCETAe MoxeT GuTh oOpaBFal. Tawr, YHoMARYTHI BEIIE
3aKOH OONBIIMX dHCENX [Is OHHAPHHEX OTHONIEHHII MOKASHIBAGTCS
B NPEANONOKERHH, 9T0 3TH OTHOHIEHIIA CYTE PEATUBANNNE OJUHAKORO
PacOpefeNeHHb Y CAywafpmx Bexmyuy. OMHAKO Tawnoe YCloBle He
BCeT[a oTBeduaeT HeficTBrTensnoctd. Hanpryep, ecan paccmarpisae-
Mg DUHAPHBIE OTHOMIEHHA — OCYIIECTRIAEMBE OTHEeIBHHME 3KCIeL-
TaM¥ KIACCHOHKANNN, TO YKA3AHHOE NPEINOZ0IHEHHEe 03HAMaeT O7-
TOPOAHOCTE COBOKYIHOCTH KCUEPTOB B CMBICTE UX OTHOMEHHA K OLe-
HEBaeMHM OGBeKTaM.

Hacympaa moTpeGHOCTS YI2TA ECPOATHOCTHOTO XapaKTEpa COLHO-
JOrMYeCKHEX ABJIeHUI DPOABHJIACE B XapaKTepe padoTHl, BeAyIelicA
B 00JNacTH DPA3BETMA MHEOTOMepHore wxanuposanus s MC3II AR
CCCP u orpamennoit B cratee B. T, Tleperpecra, Hpewge wem mosc-
HUTh, 9T0 KOEKPETHO HMEETCH B BHIY, HANOMEUM: METORS MHOTOMED-
HOI'0O IMKAJEPOBAHEA NPeIHASHATEHH JANA HAXOKISHAS KOOPAHHAT
H3YIaeMEX OOBEKTOR B HEKOTOPOM OTHCKHBAIIOEMCA B IPOLECEe
OpEMeHeHIA MeToLa MEOrOMEepPHOM OpOCTPaHCTBe (Ipeflinoiaraercd,
YTO €ro OCH COOTRETCTRYIOT MPHM3HAKAM, 3HATEHUA KOTOPHX moJyda-
JoTcA Oo kpalime& mMepe o ¥ETEpBANbHOH wkame). Mexonnoit nndop-
Manuedt caysur marpuna Gamsocred Memny sTuME obsekramu. Ecnn
DNEMEHTE. 9TOH MaTPUIE MOMKHO CYATATH NOIYISHHHMM TIC MHTED-
B3aABEON mIKale, TO METONE NIKAIHPOBAHHA HASHBAITCA METpHUYEec-
KuMu. Ecam jke Taxas Imkalna — DOPARKOBAA, TO TOBOPAT O HEMeT-
PUIECKOM MIKATUPOBAHIA.

B ocHOBe aaropuTMOB MEOTOMEPHOIrO WKANHPOBAHNA NE:KHT Tpe-
JoBande, COCTOAINEe B TOM, YTOOH CTPYKTYPA €BKAMTORHX PACCTOA-
HAUii MeKAY H3YIaeMBIMHE 00BEKTAMEA B HCKOMOM OPOCTPAECTRE B ONpe-
OeJeHHOM CMBICIAE COOTBETCTBOBANA CTDYKRTYDPEe HCXOIHOH MATPUILE
Gamnaocteil.

B ynomamyTofi ¢TaThe PacCMATPUBAKTCA TAK HassBaeMbsis (VHK-
LHOHAJBHE® MOJENHM MeTPHYSeCKOT0o MNIKANNPOBAHHA, OPEANoNaram-
mde, 9T0 MEGKECTBO ECCIELYEMBX 0GbeKTOB ARNRSTCA HPOCTPAHCTBOM
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¢ OBYMA CTPYKTYDAMIL TONOJOTHHECK0H, compefelAeMoll HeroTopoik
dymproaell 6au30CTI, I CTATHCTHHECKOH, oOpepmexseMoil Hexoropolk
BEPOATHOCTHON Mepoii, 3ajapmell pacnpemescHie N3yYaeMux ofhex—
TOB. B RauecTse UCXOAHON MaTpumsl G1M30CTEH BHCTYOAET MATPIIA
spavennil Ppyuriguy dauzocTH. TaknM oOpasor, GaKTHISCKH HCIOTb~
syesan MMCH]l e copmapaer ¢ marpumed Ganszocreil, Kak 5T0 Apo-
MEXOIHT B TPAZKUHOKHEIX AJTOPHTMAX MHOTOMEDHOTO INKATHPOBAHIAL
BO-NePBHIX, TPANHUAOHRAA MaTpHia O6nH3ccrell 2aMeHseTCs OHpele-
Tewyoft Ha mapax TOYEK PACCMATPHBAEMOYO MPOCTPAHCTBA ByRRuIIedk
GA30CTH; BO-BTOPHIX, KPoMe 3HAYeHNH aToft dymmnmm, B MMCIT
BXOIIT COBOKYNHOCTE ICIOTHOCTEH BEPOATHOCTHE BO BCeX MONMHOKECT~
BaxX TOYEK PACCAMATPHB&EMOTO HPOCTPAHCTBA.

Ilens pemenns zagadqil QYHKIHOHATBHOTO MKANHPOBAMIIA —
HAXQMRIEHIE BeRTOD-PYHEIIMM, 33TAHHOH BO BCeX PACCMATPHBASMEIX
TOUKAX, 0 PA3ZHHUE 3HAUEHHH KOTOpPOH B KaKHX-TO [OBYX TOYKAX
MOAKHO CYANTh 0 OAH30CTH MeMWAY HTUMM TogKaMmu. [I1pu mocTpoenun
COOTBETCTBYIORIETrO ONTHMHUBUpYyeMoro dyHKuuoHana 6HOmpmuil mec
OPUAZETCA TEM DAIMUYNAM MERIY 3THMH PASHANAMH ¥ 0 TBEYAKUIMIT
HM 3EAYeHUAMHE QYHRINHE GITU30CTH, IIA RKOTOPLX IYOTHOCTY BEPOAT-
HocTelt B paccMaTpluBaeMBIX Todxax Goémeme. Taxnym obpazoM, ocHOB-
HOe OTTHTHC PACCMATPHRALMOTO KPHTEPHA CXOJCTE: IBYXN HASBAHHBIX
BOIIIE CTPYKTYP OT TPalHIMOHHMX KDHTepHes NoNo0HOTO poja co-
CTONT B TOM, 9TO KAALCE NOIMHECIHECTEO DAEMEHTOB HCXOTHOTO ITPo-
CTPAHCTRA PACCMATDIURAETCA KaK OB € YIBTOM ero «Becay, onpeledde-
noro 3ajlaHHCH Mepoll pacTpeRederna sepoarHocted. Takoe npusae~
YeHne aHAIH3A BEPOHTHoCTell K mpomeccy MHOTOMEDHOTO HMIKAIIIPO-
BAHUA, OILBIIHO, BHGIHE COTJIACYETCA C BRICKASAHHHMH BhiIe
TMOJOMEHIIAMI ¢ HeoOxoLIdMocTH Oosee WHPOKOTG HCOONR30BAHTIA
Teopun BepoATHocTeld A awmagmHsa cogq@WomormYecKoll uHdopma-
I .
Rak y:ke oTaevanock, moTpeBHOCTH B NPUBIEUEHUN TEOPHI Be-
poATHoeTeH BOZEHKACGT He TOABKO TOrJA, KOUNa OPeIMeTOM MaTeMATI-
YECKOTO AUANM3A HRIAWNTCA BHAUOHAA (MHOTOMEDHBIX) CAYUARHDIX
BENMTUH, POATNIALNI KOTOPHX XapaKTepH3VIOT OTHEJBHLIE li3ydae-
Mue 0OBeKTh (OT/EIBHLIX peckonnientos). IIpuMep BepOATHOCTHLIX
MMCAIl apyroro poxa mosno uaiitn B cratse C. A. Iletposckoro.
B nedt pacesaTpHBacTeH enemiuueckuil Knace 33a0a¥ — TAK AA3K-~
paenunil apanus ga npodirexunx cerax. llpegmoraraered, wro nueered
COBOKYINIOCTh BIAHMOCRAZAHIMX npobnedm (o0hewTton, ABJTesni,
TEHXEHIUUL 11 T. .}, KAGKACH H3 ROTOPHIX COOTBETCTEYET PAN BO3MOK-~
HBIX HONYCTUMBIX COCTOSHILL. 32%a%a COCTONT 1 0CYMECTBAEHN OPOT-
N034, T, . CPABHHUTEJIBHCH OIGHKU BO3MOIRHOCTH DEAJHZAINH B Oy—
A¥IEeM PasanugHbX ¢OCTOARNIL nporHo3MpyeMoli npodGnens (HaXoxge-
HHH COOTRETCTBYRINNX pepogTHoCcTeR). llpeanmoaaraerca, TTo oleHKH
PAfa RepoATHOCTET AT BKCIEPTH. ABTOp Y6eNUTeIBHO IOKASHEAET,
uTo Ge3 NpiBAewenUA (HOPMAIBHHX MATEMATHUGCKNX METOXOB, H&
OCHOBE JIHIIEL BSKCHEPTHHIX ONEHORK YHOBIETBOPHTENRHOE DEDIEHITe
NOCTABIEHROH 3aaYH HOBO3MOMKHO: NPOTHO3 OKAZLIBASTCH HTHH0 CIHUIL-
KOM HeonpeleIeHHEIM, J1{0 He YIRTHIBAKINEM GOTBIN0S THCI0 BAPHaH—~
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ToB BO3MOGHHOTO pPas3BITHA C-I-TT}'ZIII;IIfI 1M, 3JHAYNT. HEHATORHERIM
i T. O,

ABTOp noJgaraeT, 4To OdonydeHHEBIS OT GHCﬂE‘pTOB OLEHEIl BCPOAT-
HOCTRI 2aBed0M0 OTOCTATOYHO XOPOIG OTparkamT PeadIpHOoCTh 11 Hpil-
feraeT K HCHOJB30BAHHIO onpe,‘qe.‘leHHoﬁ BEPOHTHOCTHOﬁ MOIEIHT CAOE-
IIOoro nOponecca «BB&IIMOI{EI&CTBI’IH}? paceMaTpiBaACMUX HpOﬁFIEM. Pe-
uieHIIe COOTBETCTBYHOIOHNX ypaBHBHHﬁ MIO3ROTALT OOAYYITE 3HAREHIA
HegocTalomx BepoaTHocTedl. Mcoroupe BepoAaTHocTH QUrypuUpyIOT
B YpapHeHNAX B KAYeCTEe HeU3BECTHHIX. B’paBHemm CIVRAT aoge 1=
AU, CBA3IMBAKOIUMI BCe YHTepPeCYIOMIE IICCTIejoraTe A BeposiaT-
HOCTH,

Tanum oﬁpaso.\z, MOMIHO CK23aTh, UTO B pacCcMATpHIBaeMOM Caydae
MHERECTBOM-HOCHTEIEM 1[3}"139)10ﬁ I9CO sasasiercsa MHO/NGCTRO BCEX
BO3MORHEBIX COCTOAHIH BCex paccyMaTpusaesblx II]J06.'I€‘-M. JaeneHTH
coorpercrpylomedi MMC3] -- ppunichisaeMbeie »THM  COCTOAHMAM
BepoATHOCTH. Har GBA0 CKA3aHO, YACTE TARKUX BEDOATHOCIEH — 3To
HeOoCpeJCTBEHHBIS DKCIEDTHBE ONEHKIL. J_{p_\'raﬂ Yacths nMoaydaerca
¢ OOMOIMDEK) PpeMMeHWA OpedlaraeMbll B (TaThe :\'PaBHBHI-!ﬁ.

B 1oit e ¢cTaThe ONHCHBAOTCA T TAKHE OOIXNO0OE K HaAXOAJEHITD
TpelyWIMHYcH BepoATHOCTEH (MOAXONB, HCIOTIBIYIOMIES MOAeNL ¢ Ve-
AOBHBDMY BEPOATHOCTAMY), IPH KOTOPHX B KagecTse ajgementos 9GO
NpAEHEMATCH Halopsl cocToAunE npofen; upHIeM Karkloe TPeNb-
Iymee COCTOAHME PACCMATPUEBASTCA KAK BINADINEe HA [oCIe]YIOMEe
cocToaEue npobiaemer. B xavecree sxeyerron MMC3I uy GymyT oT-
BeYaTh COOTBETCTBYIOMIE YCHOBHEE BEPOATHOCTE, Ak W BHIIE,
TACTE TAKKX BGPOHTHOGTGﬁ YHA3BIB2ETCHA DKCHEepPTaMH, dacth d4i¢ Ha-
XONUTCA B PEBYAbTATE pelleHNs NPeTI1aTaeMHX YPaBHeHHH.

Ouepmpano, npefiaraeMmele MeToIb MOKHO pPACCMATPHBATL Kak
HeHOTOp]}[ﬁ OoOXO0N K MEATEDPOBAHHEK H2 aTalle aHalH3a COUIOIOIN-
gecroll HEQOPMAIAK M KAK TAKOBOH OH B SHAYMNTEIBLHOW Mepe HpH-
HATISHRUT K 3TAIY MOZeAHPOBAHUA ¢pa3pUTHA» nayzaenoir MMCIII.
B sroii ceAsH HeOe3HETEPECH) OTMETHTh, YT0 MECTO YIOMAHYTHX DKC-
TepTHLLX OLEeHOX B Mojenax (YpaBHeHHAX) MOTYT (QHrypHEpOBATH
BEPOATHOCTH, B CBOID o4Yepelb, OOJXYYeHHBIE B Pe3yNLhTaTe KAKIX-TO
dopMATBHEIX DOCTpoeHuit (Hampmaep, ecIN Karkmol mpobiee ¢ooT-
ESTCTBYET HEKOTOpaA OepeMenHad, a OLCHKA ¥Ka3aHHRIX BEPOATHOC-
Tel OPpONUCXOTUT Ha OCHOBe H3YICHHA BRANMO3ABHCHMOCTEN TAaKIIX ne-
pemerusix). Jooycraerca Takme, M9To gadee HopMalbHHe HOCTPOSHUA
MOTYT AHAJTUBAPOBATECH B KOPPEKTHDPOBATLCH 3KCIEDTAMA.

Bropoit myrh ananmsa moctpoennoii MMCI] cocTouT B MCOOnE-
soBaHWM CBOKCTE HeroTopoit MCO, Gonee mitpoxoi {T. e. conep:xamei
60jece MEPOKME KPYr OTHOUIEHHN MeRIYy ee jeMeHTAMH), deM 3Ta
MMC3. B stoMm cayuae poSEEKAET mpodiieMa, HA3pIBAGMAS B TEOPHR
uameperuil mpobuemoll agexBaTHOCTH [23]: HACKOIBKO M B KAKOM
CMBICHE JAA TOQIVIEHHA GONEDPIKATENBHBIX BEBOJOB MOMHO NOTL30-
Bathed remu cpofiersamm MCO, KorToprle BRIIOYIAKT B ¢eBA COOTHO-
MeHWA, He oupelenenrse B moctpoennolr MMC3]I, 1. e. He MoZenz-
posaBIIHecs mpw maMepeRHm. [MeHHo Taxoi MmONXO0N WNpPHMEHAETCH,
KOrga Mbl, HADpAMEp, MCHONB3YeM HEROTODHE U3BECTHhE CBORCTBA
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" ZeHCTRUTETBHBIX YICEX NJIA AH&IN3a JAHHEIX, O0JYYEeHHEIX IO NOpAT~
KoBoH U Jaske mo HHTepBadbHON muane 13,

Ocuosuaa npolnesa, BOIHNKAMINAA B TAKIX CJIyIasx, COCTOUT
B JOKABATENBCTEE HHEAPHAKTHOCTH YTBEPHAEHUH, TETaeMEX HA O0CHO~
Bé NPUMEHEHHA MeToNa OTHOCHTEIBHO AONYCTMMHYX IpeofpasoBaHi
HCIHONB3VEMBIY KA (3T0 yCIoBHe oTpayiaeT Hanbosaee 9acTo NCHOTb-
gyeMoe I eNUHCTEREHHOE KOHCTDYHTHBHO TpOBepAeMOe ROHUMAHIE
azgerBaTHOCTH MeToga). B ¢cOOpHNKe BONPOCH, CBABAHHEBIE ¢ PEANNAN-
nmef pacemarpusaesoro oyt anagmza MMCII, aarparneawnTcs
Maxo. B cratee A. . Oprosa npUBOIATCA NORAYISHHLIE ABTOPOM pe~
3YIBTATH, KACAIOHECA HHEADHAHTHOCTH OTROIIEHHA HePAaBEHCTRA
MEMIY 3HAYEHITAMII PAZHOTO BUAA CPeIHNEX 0THOCHTCIBEO JCN YCTIMBIX
npeofpa3oraHnii HAaHGOTEE TaCTO HCNOAL3YEMEX B COIMOJOTHY ITKAT.
06 agexBaTHOCTH (TOOYCTHMOCTH) DasXMYHHIX Mep ONMBOCTH HHET
peus B cratee I, B, Paymenfaxa.

Tpernii myre ananuza MMCI]L cocTont b ee offoTameHnn I pas-
pafioTad maa Mogedell, SBISOIUNCA PEBVIBTATAMH HIKATHPOBAHIIA
Ho miatadM HUSKHY Tonos. [1pm peannsanuu 3toro nyTH 000CHOBLI-
BAOTCH (Ha OCHOBE HAKIIX-TO 8OPHMOPHEIX, MOKET OB Th, ZOMONHITE b~
HO NpPOBEPAEMBIX FOUYIMeHH#l} TaKUe He MOTeIHUpPOBABIIMECA B TPO-
LeCCe WAMeRSHIA OTHOMEHU, KOTOPHE OO03BOAAIT 4IIPERPATHTL
MMC3J[ B gacts Gomee Goraroit MCO, ceoficrsa xoropofi xopomro
H3Y9eHN 11 BBECTEO, B KAKOH Mepe HMA MORHO noNb30rathcn. [Iven-
HO 5T0 JedaeTCs, HANPHAMEp, OPH HCICIb30BAHKHM TAaK HA3LIBAEMBIX
METOROB MOBBULICHAR YPOBHA N3MepeHUA. B aT0ll CBAM mpedze BCETO
YIOMSHEM MeTOIbl oIuppORKI I MeTPUBALNH, T03BONAIOMES 0CYIIECT-
BAATH HePEXOI OT MOPAHKOBOH KA K HHTePBAJILHOHA (X0TA IIKaIb—
Hyle 3MAYeHNA, HONYJYeHHDEe NO LHTepranbroll meale, He ofaagaroT
BCEMII cBoOficTrAME HeficTBHTEIBHBIX QHCET, HO IS Hee OTHOCITeAbHO
PARA MaTeMATHUECKIX MeTONOB pelleHa npodienma aNeHBATHO-
¢TI,

Metogst onudpoBKil I METPH3ALHHT OTHOCATCA ¥ YHCHY METONIOB,
MO3BOAAIOLIIX OCFIMECTBITE U3NMepeERe o HATEDBAAbRHOH mMEaNe, He
oToGpaskaag HENOCPEIACTEEHUO B CODTBETCTBYIOIIEe 9HCI0BOE OTHO-
mente UHTepecyIonee HECHEXOBATEN OTHOLICHHE MOpPAAKA paccrod-
HOH Me:iny nsMepAeMBIME 0GBeKTAME (HADOMHEINM, IMEHHO TAKOE 0TO-
GpaeHc TPUBORIT K HHTePBAJLHOM MKalle 0 CAMOMY ee onpeje-
aeanm©). Hak mpasiiio, UPelnoIaraeTesd, 9T0 JINIL JOPANOR MemIy
H3y9aeMBIMIT 05BERTAMI HENoCPeACTEeHHO 0TOOPAKABTCA B WHLIOBOE
OTHODICHNE MOPAAKa (ecTecTReHHO, HCCAeTMOBATE b NPH ITOM TQIa-

13 Tlpn McnoaL3oBaEME anchosmx MMCIJT (mean) mpobaeiyia ageKBaTHOCTII BO3=
HHKAET BCIAGICTRHEC TOX0, YTO HC BCeM oOepanisdM, BXOASNIMM B AKHCIOMEI,
OOPefCAAWIIIe COBOKYIHOCTE JeilcTBHTeABHNX THCEN, COOTBETCTBYIOT KaKHe-
aubo sanupuTecrie agI0TH. Yamme BCero 310 KacAeTed ONEPAIIN CHROKCERA.
IlomgcprAes, 970 BXOUANE B onpepctcHre wcoonbzyemoil MCO arciioms,
BRIOTAIOMIC B ceds TONBKO T COOTHOmMEHHA, NI KOTODHE CYMECTBYIOT DM-
NHPAZECKHE AHAJNOTH, 00A3aTeABHG OMRER BHOONEATECA 1 uaydaemoii 3CO,
HHade Hoas30BATHLCR Ramuyi O TO HH OLIIO ¢BOMCTBAMH JCICTBITEJGLHREIX.
YHCeN B OPHENEOC CTAHOBIUTGA HCBO3MOKEBIM.
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TaerT, YT0 MHTEPLCY I 0ro NOPAICK MeAIY PACCTORINLANMI TPYIEO
OonpefenHTs cPazy, HATIPIMED, HA OCHOBE ONPOCA PECHOHILHTOB, O~
CROJABKY ITOCHEHHIE MOTYT 3ATPYIHATLCH JAaTh COOTHETCTRY IO 0T-
RET M T. J.).

MeTonsl oUNPPOBKH, KaK RpPaunIo. OPeINcJIATAIOT BHNOIHCHIE
pAda, VCI0BUH A8 ICKOMBIX MKAYBHBIX 3HATCHINI (3TI YCAOBUA, IO
CYUECTBY, ARIANTCA HEKOTODHIMU NPEIMOIOMEHIAMI 0 XaparTepe
uayuaesoit 3CO). Hemonsaya o1 YemoBuA, IceaelosaTelds TpPIMi-
CHBAET KE&ANOMY 3MIUDHYECKOMY 00BERTY HPKOTOpOe HUCA0 TARIM
o0pasoyM, 9TO B PE3YIBTATE HOIYY&eT VBEPEHHOCTh B TGM, UTO OTHO-
LeHIE TOPALKA MeWIV DOAVUAWLNMICH YINCITOBLIMIL ITATCPBATAMI
OTPaRAET ONHCAHHOP BHIIE 3MULPHTECKOe OTHOIISMIIE MEsKIV H3vaae-
MEIMH ofBerTaMH {0 Merogax ounudpoero ci. [5]).

BansruMH 0 ca0ell ¢YTH K METOZaM OB I)POBKA ABIAIOTCA METOTBI
Takr HasspaeMoll Mmerpusanty, Orandite nocaeTHIX COCTONT B CAeIVIO-
flleM: IPH HX HCHONL3OBAHNH MEPRBOBAYATBHOMN HeAbI0 TICCIeR0BATEIA
ARJAETCA YCTAROBIEHUE OTHOWEHHA NOPAIKa 1A PACCTOAHII MeRIY
00BeRTAMH A, 9TO HPAKTIYECKT ABIAETCH TeM yKe CaMBIM, MErRIY
TpaJaEaMy PACCMATPUBAEMOTO NOPAZKOBOTO OpusHaka, II vie Ha
OCHOBE TAKOI0 OTHONIEHTA YCTAHABJINUBAKTCA IIKAJGHLE SHAYCHNA
Ka;E0or0 06beKTa (0 HEKOTODHX HCIOTh3YEMBIX B COL{HOIOTII MeTodaX
merpmaanns em. (27, ra. IV]). [lpu ucnoipzoBanum ke MeTOdOs
ONHPPOBKHN MBI HA QCHOBE KARHX-TO «BHEIIKIIX» coolpa:keniil mpu-:
THCHBAAN 00BERTAM HCKOMBE TIKAJTHHEE BHAWEHIA U YrHEe 3aTeM
ONpemgendANd, KAKOBO COOTHOHIEHHE pACCTORHNI MemIy o00DBek-
TaMII.

Rorga npuMeEATCA METOLEl METPHUSAIIHNI, MOGKET II HE CTABHTLCA
3ajada HaXO/AeHUA IIKAIBHEIX 3HAYeHAN. B3 5T0M SPKO NPOABIARTCA
CYINAOCTs HATEPBANBROH mKaTH. Bellb, KAK 3RECTHO, MPH £8 [CN0Tb-
BOBAHIE HCCNEMOBATENb B HeHCTEUTENBHOCTH oOpelelfeT JIHINDL OT-
HOMMenie NopAAKA IS PAcCTOARTH MekIy obbexTasm (I COOTBETCT-
BEeHEO MeIy HCHOMLIMH IDRAJXBHLIMI 3HazeHumami), Haxoasmuecs
OBKTHO caMi IIKANLHLIE 3HATEHAA Ha CAMOM Aeje olpedeleHbl AUIID
¢ TGUHOCTBHIO JO NPOH3BOJNBHOIO TMOJO/KITeIBHOT0 JAHHEHOTO Npeod-
pasosanas. Henonrsoranie METOROB, MOZOOHLIX MeTogaM onndposry,
UHOorAA 3ACTABNAET Hecaemonatens sabmBark 06 sToM awrte. [Ipu-
MEHeHHEe ke MeToNOB MeTpHM3amuu (e3 HaXOKROeHNA IUKANLHBIX
BHaveHHH ®Kay OB pgaeT HAM NHTEDBAJIBLHYI0 IDKATYy B (UIHCTOM?
BHTE.

PaccuaTpuBaembie cfiocofbl TONYUCHIS INKAIBHBIX SHAUCHIEL —
onuPpPOBKA H METPH3AMUA —- OTHOCATCA K YHCAY METOJ0B KA -
poBaHuA, Peallu3yeMbIx Be Opl cGope, a MpH aHannse yxe cobpaHHol
KAKIIM-TO 06pasoyM HHGOPMALNH H KaK TAKOBLIE MOTYT PACIEHHBATbCA
HE TOJIbKO KaK cI0coGH MaMEPeHHsA, Ho M KaK ¢nocolbl aHANu3a HeKO-
Topoit mepruanoit MMCI[. IlostoMy mpn MX HeHONb30BAHUH Goxs-
Y0 Pols NPpHUeGPeTasT COOTBETCTBYIINAA MAaTEMAaTHICCKAA MONenb,
OTPAKAKIAA NPECTaBIeHEE MCCIeoBaTe A 06 H3ydaeMoM ASIeHUU.
Jlna UAnweTpaANME TOTO, YTO MbL HMeeM B BUIY TOJ TaKoH MONEIB,
CPARMIM JBa IMOAX0Ja K ITKAJAKPOBAIINID,
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B cratpe B. T. [lepexpecra mpelaaraercs CIocod MeTpHsarnuir
3HAYEHNIT TOPAAKOBOTO NPH3HaKA %, B COOTBETCTBHH ¢ KOTOPHAM pac-
CTOSHHE MERIY ABYMA CPALAIIAMI BTOTO NPE3HAKA CINTAETCA TeM
Goapmie, yeys G0IbIMIE PeCOCHIEHTOR JANN OTBEThI, COOTBETCTRYIOUNe
BTHM MPAJAIMAM I TPALATMAN, JeamuM MemIy HIMH (oTHOCHTE 1B
HO DACCMATDPUBAeMOTO oTHolIeHnA mopaAaka). C npyro# croposm,
HOLAA TmpefAaraeTca Taxkoil cnocol onudpoBKn rpanaum‘é OopATRO~-
BOTO HPI3HAKA, B COOTBETCTBHH ¢ KOTOPHM «BeC» HEKOTOPOU FPAaTanii
(I, cIeI0BaTeNbHO, MONYIAEMOE B Pe3yabTare onMPPOBRH COOTBET-
CTBYIOMEe 3TOH rpagal(in: ulic;I10Boe 3HaUeHNe) TenM GosblIe, 9eM MeHb-
e pecnoHIeHTOR Jaidml CooTEeTCTBYIMUE eif oTsersi. IlonoBuan nnesn
B3BELIiBAHLUA oMIpaeTCcA Ha HPEHHOHOH{GHI{G, YUTO FEex 6OJI]:-I_UB JIIO,I'.[EI&
VHa3B BAOT HERKCOTOPYVH rpagaumo, TeM AMeHbIIeé MHTeHCUHBHOCTR
«4YBCTBY. COOTBETCTBYIOIINY 3To# Tpamandn. HeTpynHO OpeAcTaBuThH
ceBe 3a7a9li, KOTOPHM OTBETAIOT ONMCAHHLIE METOHH. Jlerko Taxs:ie
3aMeTHTh, 4UTO I'lIJHMBHEHI-‘Ie DTN METOAOE ¥ OJHHM X TeM jhe JIAHHBIM
I'IIJIIBBI.[BT K OpAMO HpOTI‘IBOHOJ‘IO}HHMM COOTHOIUIEHAWAM MEeRIY HHTe-
PecyImuAMI HaC DacCTOARIIAMA. REIFI{HOMY METONY COOTBETCTBYET CBOR
Mojeds mayuaeymore asnennd. Poxs Brfopa Takoll Mojlenu spKo
BLIIHA.

B kadectse eme cgnore cnecofa pealH3auuu TPeTHETO OYTH 2HA-
ausa nocrpoesuoit MMC31 yoskHo Ha3BaTh HCNON®30RAHAE METOZOB
MHOTOMEDHOI'O ]].I'Ha.'l'IHPOBaHHH Ia4d IOORYYeHMA ORpOCTRaHCTEA IIpH-
3HAKOB, 3HAYCHUA KOTOPHLIX IOIYYeHBl IIo HHTBpBaJIBHOﬁ nmealIe.
B ocHOBE KayRI0OTO METORA TO IPVONE TeKAT ONPeflelleHHAA MOTENb
PealBHOCTH, BRIWYAKMAA B celd anpropHbe OpelnookeHHA o
uaygaemoit 3CO. Marpuna OGomsocreil, caymawana HexogHoll nas
MEeTOOB MHGIOMEPHOT(O MKAJNHPOBAHEA HHd)OpMa]lHH, gacTo ABIACTCH
pes3yneTaTOM CGLUEHOR DeCHOHTEeHTAMHE CXOICTEA BIH paanu‘ma HTe-
PeCVIOmMMY MCCHSNOBATENA ODBEKTOB APYT C APYFOM., YIOOMAHYTELE
OPEONONOAESHHUA B TAKUX CIYIAAYX KACAKTCA COOTBETCTRYIGHIHX
«o0BeKTUBHOID 1 «cyOpertrEEnxy JCO. Has obecnmevenma KopperT-
HOCTH OPHMeHeHMA MeToNa B mofolHEX cmryamuax tpebyeres Tay-
Gokull aHagms «ssaumopeicTsusy stux 3CO. Pag mpegmomossennit
0 MOZOOHBX CHETEMAX II IIX «B3aMMOJefCTBHUY MCOONB3YRT A, B TacT-
HOCTII, TP OPHUMEeHEHHU OO0 W3 TOOXOI0R K MHOTOMEPDHOAMY HIKa—~
AHPOBAHAK — TeXHHURH passepThBanua [26].

Onucanubie NPeANONOKeHHUA ABIAIOTCA OTPHECHMEM ofMoll 13
OCHOBHBIX MPHYHH, 0BYCNOBITHRANMMY TPYAHOCTH IPUMEHEHIA Ma-
TeMATHKE B CONMOIOIUI — NPHIHHE!, COCTOAMEHR B TOM, 49T0 CO-
LHGMOra MOTYT MHTEPECOBATE OJHOBPEMEHHO H 400BEKTIBHAA®.
u ¢cybpexTusHasay 3C0. H rorna meccnegopaTens, mo-cymecTry, HMEET
pexo ¢ JCO; smeMeHTAME HOTOPHEX CIY:RAT DapH Tuoa (00BexT,
Ha0A0OaTeAR).

Ecan marpruy GnHsocTd NONYSETH, OleHUB GAM30CTH B3YIaEMBIX.

4 PaccuarpueaeTess Goxee ofmiuil cnymafl, ®orga pPaccTOAHUA BBOAATCA Ee NI

rpajanpll OIHOTC OPH3HAKA, a ANA COYSTAHUIl SHATeHUIl HeCKONBKIX TPIi3-
HAKOB.



OOBEKRTOL (EAanpWMep, PECIOHFEHTOB) Ha OCHOBE NBBECTHHIX A HIX
BHAYERNH DIPUIHAKOR, NOJYISHALIX 10 LIKAIAM HIBKIX TUMOB, TOrIa
METOJH MHOroMEpPHOTO IIKATHPOBRAHHA MO/KHO NCHOIL3IORATE IIA
MOBBIMIOHUA YPOBHA H3Mepennd. (aHako K 3TOMY BPAI A0 CTOHT
crpesuTacA. [logol0Hnii ToMX0T He oTBETAET OCHOBOL, Ba HALL B3TIAT,
eIl BHeAPeHHA MHOTOMEPHOr( IIKAJNPOBAHNA B CONUOIOTIYECKIE
ICCI1eJOBAHNE A MOBMIMENNA HKANERHOCTII N23MEPEHIA, KOrAa HCTOIHIL-
KOM ITHPOPMATHN HBIRETCA YelOBeK. BO3MOMKHOCTE MOBLIESHIA 3TOH
HAZeHHOCTH CEABAHA ¢ TEM, 9T0, KaK MOKA3KBAKT HEKOTGPHIE COIIAIL-
HO-ECHXONOTUYECKIE HCCASIOBRHIIA, YelN0BERY CBOUICTREHHO OIEHE-
BaTh ¢BOe cOBCTBEOHHOE MHeHRe Hojdee 0GBEKTUBHO HE RVTEM IpPsMOIl
OUEHRI! TOTO HITH WHOTC ABJEHIIA, & NYTeM CPABHITETLHOTO OLEHIBA~
HIA Pa3slMYHEIX Oap AsieHNiH. B peayanTaTe !Ke Takofl CpaBHOTEIR-
Holf OEHKH MBI MOAKEM TOJYYATh ¢ XOFHYIO NIA MHOTOMEDEOIO MIKA~
JIIPOBAHNA MATpHLY Gnuzocteif.

ConHolornueckie NAHHBIE 13-3a CcBoeil HeulcacBoll mnpupomet,
pelKo VIOBIETBOPAKT TpPelORAHHAM MeTPIYECKOr0 MHOTOMEDHOTO
wratiipopagua. Weorma, ofHako, BOBHIKAET HeoOXO0AUMOCTH MPH-
MEHEHIIA COOTBeTCTBVIOMAX MEeTofoB HMeHHO R cHeLn@IYecKIM [
COMIOMOTHY HEYHCIOBEM AABHBM, JT0 MO:WHO cIelnaTh, ecial K Ic-
XOJHHM HAaHHHM NDPEXBADHTEIBLHO TPHMEBUTH KaKeH-anbo cmocod
MeTpHBaUNH (Kak 3To gesxaercs, Hanpuaep, B eratse B. T. flepexpec-
1a), B TaroM caygae M GYEEM MMeTh NpUMED IOCAeL0BATEIBHOTO
OpUMEHeHUA HECKOIBKHMX MATEMaTHYeCKUX METOACB ¢ LeNhK TMoay-
YeANA KOOPAUHAAT HHTEPECYIMX HccHaefosatels o0BEKTOB B HEKO-
TOPOM 4XOPOMEMs» NPOCTPAHCTBE. JTO OTPakaeT CIOKHOCTD COLMAIE-
HEIX NPOLECCOB, OPH M3YYEHHH KOTOPHIX IayKe HpONect L3AepeHns
MOEeT GHTBE €T0dE TPYNOEMKAM.

Pag apyrEx IpusepoB IOCIeTOBATEABLHOIO NCHONB30BAHMA He-
CKOJIBKIX MATEMATHIGCKMX MeTOHOB, UeBTPaIbHBM T3 KOTOPHIN AB-
JAeTcA MEeTOR MHOTOMEPHOIO IMKAIHPOBAHNA, ODPHREJEHLI B CTATHE
. A. Caraposa. Iipn sToM Apyrée MeTOIL ICHOANB3YIOTCA Kax IJA
MOATOTOBKHA TAHHBIX NJA MEOTOMEPROI0 IIKATHPOBaHNA (ICIONL3FET-
¢ RJIACTePHL aHANIUS IiA COKpalleHus ofbeMa HayaaeMoil COBOKYN-
HOCTH 06%eKTOR), TAK B A HHTEPOPETALII PE3YNBTATOR OCTIENHNETrDd
(IMenTCA B BUAY MeTONb, OJHM3KHe K METOZaM MHO/KECTBEHHOIL pe-
Tpecenm).

B Toli ;e crarbe KaeTcA MPHMeD HapaileibHOIe MCHOTbIOBARNA
HEeCKOJIBHEX METONOGE HA »Tale HETEPIPETANNH Pe3yanTarod MHOFO-
MepHoro meanruposanug. IlorpefHoCTs B TAKOM MOAXONE BOBHHMKART
BCASNCTBHE TOTO, UTO ANPMOPHOLR OTCYTCTBHE MOZeTH, NapaMeTpBl KO-
TOpoE MIeHTHGHNHEPYITCA B HPOIEcce TPHMEHEHUA METOJOB MIOTO-
MePHOTO WKANUPOBAHNA, ¢38M0MKEH0? B CAMHX METOJAX! 9TH METOXR
He II03BOJAKT NONTYINTE OOHO3HAYHEIH pe3ynsTar.

IlocKONBKY METOOB MEOTOMEPHOrO IIKAIHDOB&HHA HABIATCA
MeTOoJaMH MKaJHpPoBAHUA He mpu cGope, a MPI aHAJM3e CONUOMOTH-
YeCKHX MAHHEX, TO DK KX NpUMeHeHHM BO BeCh POCT BCTaeT mpobie-
Ma BuGopa cooTBeTcTByIOmeR Monenn. IlockoapKy B momsTue Takod
Momesy BXOAAT TPYOHO HONAAKIIHeCH IPOBepPKe NPENIOI0MREeHHR

27



0 TOBENEHUN PECTOHIEHTA B NPONECte NOAYIeHHA OT Hero Tpedyio-
mwelicA nEGOPMAIIT, To IPUX0INTCA TOBOPHTH 00 8IPUOPHOM OTCYT~
CTBINT ¥ HCCITEHORATENHA YeTHUX NMPeiCcTaBJAeHHH O MOJEIH H3VIAeMo-
ro aeaennd. Kak ywe oTveuatioes, nogolxoe ToToKenne 00y ¢ 1080~
BAET HéOﬁ.\'U;I]lMOCT‘b OJHOBPE.\IEHHOFO HCIIONB3DEAHMA HECKOILRHX
METOTIOBE MHOIOMEDPHOIO MIKaNNpPOBAHUA.
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E.H.K¥3HEHOB, .. MY4YHHEK, JI. B, IIBAPLIEP
MOHOTOHHBIE CUCTEMBI I HX CBOWMCTBA

B crarbe BOSPEAEIE TAOTCA CNCTOMATHHECKOE MITICAMILG HOBOTO METOAL CTRYR-

TYPHIANUY COUNAIBHO-IROHOMUYPCKOIT THDOPMELUL, CCHOBAHOIO Ha Teopun
TAK Ha3HPBAEMBLIX MOHOTOHHHX cllcTenm, OHa HaleleHA HA NOSTPOCHUE ClICTCMHOTO
ONUCAKMA a¥AJN3HPYEMEX TaHEHRX. B 3Toil Teopun CTPYKTYDA AAHHRX ONICH-
BAETCH B BHUIS UOCIETOBATENLHOCTH MaTeMaTneecknX O0BERTOB — KBadufep,
9T0 HNPUFaeT MeTOFOIOTHUECKOMY NOAXCJY aBTOPOB HEROTOpPOe CXOJCTBO ¢ Hpl-
MeHEHNeM KJIACCHISCKOTO ATJOMEPATHBHOTO HePapXIrdeCKOTO aJropirtia  Tiila
¢TeHApOrpaMMay (OJHAKQ B TCOPUI MOHOTOHHHX CHCTEM Ha9alBHEL WIeH YIo-
MAERYTOH TMOCHENOBATEABHOCTI — HAPO — ONpenensnercd 83eck U3 coobpamennil
caMolli Teopuu). CTaThA NOCBANIEHA B OCHOBHOM UH3NO0MCHHK MaTeMaTHIECROIT
OCEQBH TRELNATA8MOI0 METOIA. JT0 HIJOHEER: OTBEI&eT NePBOMY BhIeNeHHOMNY
B Ilpepnciuosun atany BHEJPEHUA MATEMATUTECKOTO METOJAa B IPAKTHRY.
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1. 3apagdm eTPYKTYypH3aUNA
COIMAJPHO-DKOHOMITYeCKOH HHQOPMAIIHM
I TEOPWA MOHOTOHHBLIX CHCTEM

B ofaactu paspaloTKH MATeMaTHIeCKIX METONOB CTPYKTYPEH3a-~
M CONITANBHO-3ROHOMATeCKoH MubopManuI HAMETHIRCE CIeRYio-
mite OY¥TI. 3T0, BO-NEPBHIX, IPAHATHEE B KaTeCcTie HCKOMOU CTPYKTYPH
Toit o nuoft Knacenduranun obpabaTsiBaeMbly. JAKHHX, XO0TH, KO-
HeTHO, IIHOTIA PACCMATPURAKTCA I HEKOTOpbie Ipyrue $opME onuca-
Hi CTPYKTYpDH: pacnpeleNeHHe Ha oOCH HHTEIPalbHOI0 MHAGKCa,
rpadha Makpocsasedl u 1. XK. [7]. Bo-BTopriX, BstGop B KauecTse HH-
dopManioHHGH Gassl IT4 KTacCHPEKANIL MATPHLE TeX HIH APYIHX
mapHny Ko3QDBUUEHTOB CBASEH MEARNY KIACCHPUIMPYEMBIMIT BMe-
menHTayu [3].

Il HaRowen, cielyeT NPH3HATE, ITC 3aHaYa [0 CTPYHTYPUZAL MU
GopMyInpyercs Kax Ta MIH WHAA 3afada KOMOMHATOPHOH BRCTPeMH-
3QLIH, PEILEHTE KOTOPOH B IPAKTHHECKH HHTEPECHRX CAYTAAX MOAET
ALITH TOJIBKO IpY00 HPHOIMKEHHEM, TAK KAR COOTBETCTBYIOIIEE aTro-
PUTALI IOMCKA TOSHOTO PellieHIA TPHEINNHANBEO TPeOYIOT 0T POMHOTO
nepedopa. Ilpaspma, 4acTo OKA3BIBACTCA TAK, UTO MJN MMeeTca Heob-
XoluMaf anpuopHad HAGOPMAIEA, KOTOPAA NO03BONAET ¢OPABUSBHON
BRIOpAaTh Havanpusle VoroBHA, Aau obpalaTeiBaeMele JaHHME OKAa3kl-
BAKTCA «XOPOIIO OPraHI20BAHHEIMIN. B HToTe mpocTol npubamsker-
HBI AZ1TOPUTM 32 HECKOJBKO «rpoby» M0 pasHENM EATAJbHEIM YCI0BUAM
06HYHE0 TO3BOASET HaUTH NpHEMIEeMOe pelleHOe.

CulbHOE OCNORHEHIT® OPN ONPaKTHEYSCKOM pPelieHuH 3aad CTPYK-
TYPIU3ANIIA CONHATBHO-?KOHOMHYECKHX MAHHBX CO3IAeT eIe cuenyio-
mee OGCTOATRNBCTRO: HOPMATBHOE ONACAHHE ANCOPHTMA peIleHUA
ragroll 3a7auM oOOLIYHO CONEP:HHT OZOHE CBOSOTHBY «CTPYKTYDPHBLE»
mapavMety (LI UCA0 RAACCOB, U NOPOT CYIECTBEEHOCTH, KOTOPHIA
ofpefeIAeT MAKCHMAJLHO JONTYCTHMAH ¢pagnyce» KIACCA B IPOCTPAH-
¢ree npusraror). Ilo aToMy CTPYKTYpHOMY DapaMeTpy AITOPUTM
A03eH OBITE HACTDOEH.

YErazauHbe 0CofeHHOCTH COBPEMEHERIX METOJ0B CTPYKTYPH3IAMHK
COUTATBII0-DROHOMITeCKOH  HHOpMANHL, OYEBHAHO, HBIANTCA
BOCBMA YHECTHMMU OTPAHHYEHHAMH ANA TNPHRIATHHKGE, KOTOPbIe
B CBOUX KATeCTHeHENY ONUCAHHAN MOTBIVIBTCH cymuecTBeHHo Golee
IWINPORIMI TPENCTABIEHITAMYI,

OrHowekwe GoONBIMKHCTBA PAzpaboTdlKOB METONOB CIPYKTYDM-
Al K OTMEYSHHBIM BbIIe OCOOEHHOCTAM COBPEMEHHMIX METOTOB
CTPYRTYPHBANUIT COCTOUT B TOM, 9TO 3TH 0Co0EHHOCTH NPHSHAKTCA
XAPAKTepICTUKAMI NpoGaeMbl, M MOTOMY ICHCK BO3MOMKHOCTeH HX
4PeBH3IIMM» 11T BOBCE He PACCMATPHBALTL, & CAH I pACCMATDPHBALTCH,
arg GuisaeT KpaiiHe pegko, To mo wacTHuM mopoman [1]. Memay Tem
ARTYANBHOCTh TAKOH PERUBHMH XOPOILO YYBCTBYETCH B NPHKAATHEIX
LUCcCTeROBAHAAN, Korga Bce (olblOle BHMMAHHA YIEIAETCA MeToIaM,
nopo:ﬁgn]a:omlm CEPUH COEUHANBHO OpPTAHM30BAHHHX Kiaccuduka-
it .
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ITpUKIafHUKH ICOOIB3YIOT BCE §006¢ ¢105K1ble KOMOIHRIPpOBaHHBE
npoilecchl aHaan3a, 9TofLl OPeoNeieTh OUDAHIYCHHOCTE LCTOAL3I0-
BAHHA TONPKO UAPHLIX KoadduunenTor cuazeil [5]. Hakoren, akTisHo
paspabaTeBAlOTCA CHElUATIBALE METOIH CTPYVKTVDI3AIN. OpheH-
THPOBSHHEIE Ha YACTHBIE TIOE MEPOPMAUTI, NO3BOTAMIE HAXUINTE
He DpUiIHmAeHHEE, & TOUHBE PelleHns 3afa9il cTPYRTypiaawsa [2]
Taxry o0pasoM, BOSHIKAST NpodieMa MOUCKa TAKOLD YHIBEDCAdb-
HOTO MaTeMaTHYeCKOTO anbapaTa, KoTopwil O HO3BOIAT CHATE
YHA3aHHME OFPAHMYEHNA HA YPOBHE NOCTAHOBRN 238729 B 00MeM Bule.

Hay npencraBmferca, 910 ofna 13 BO3MOKHOCTEN peumenns sroil
npoBIeMH NeRIT B HHTEHCIBHOM NPIUBIeYeHnl II18 »TX Heleil Teo-
pun MoHOToHHMX crcTeM [6]. Onucante ocHobHoil maresarngeckod
KOHCTPYKUHAN 3T0H Teopull mo2eo0ifeT paccMaTpubaTh ofpalaThiBae-
Mble HaGNIOJeHIA He KAaK M30JIUPOBAHHBIE 00BEKTH AN NPU3HAK,
a4 HAK 2JeMEeHTH HEeJOCTHON CHCTeMBl, KOTOopsle B3anMo1efcTBYIOT
H IOTOMY CYIISCTBEHHLI He TOJBKO caMH mo cede, Ho M TeM, Kakoe
«MEeCTO» OHIN 3aHHMAIT B KPYIy APYTUX ZanHBN. B pesyikTaTte oxa-
3HBAETCH, KaK OVEEeT BUIHO U3 ZajdbHelllero, ITo Teopusf MOHOTOH-
HHX CHCTEM NOPO/RIAET He KaKVIC-TO OJHY IOPONeIypy CTPYHRTYpUa-
UMY, 4 B OOPEeNeHHOM ¢MbICJe TaeT HCIePIEIBRAIOMEE I PA3HOCTOPOH-
Hee ONHCaHNe CTPYRTYPH ofpabaTEHBAaeMOro MaccHBa.

Bo sropos naparpade nado TouHoe onpefeleHle, ITO TAKOE Mo-
HOTOHHAS CHCTEMA. B paMmrax 3Toro JOHATHA BBOINTCA B PacCMOTpe-
HHE HOHCTPYKIIHA ¢OCHOBHOM CTPYKTYpH JaHHEIX» — HIpa, KOTCpoe
B paMKax mpepcTapieHuil o KraccrndEraygizn yToGHO acCOmUNPOBATH
KaR CHCTEMY «[eHTPOBy Kaaccor. IlpH »ToM OTBICKOBAaeTCs TOIHOE
PeHIeHHe COOTBETCTBYOMmMEH arerpexansHoil sapaun. Ilpumwexm ee oc-
HOBEOH CTPYKTYPHHIl IapaMeTp — 4WACKO LEHTPOB — He 3aNaeTcs
3apanee, a OMpefleNASTCA ABTOMATHIECKH B Xofle pemenud. [loayaalo-
meecs pemenne ofIajaerT PATOM BKHAHEX NIA ero ColepAiaTenbHodl
MHTEpPIpETAIINKY CBOHCTB, KOTOpBIE NPHBOJATCA B 3TOM e Iapar-
pade. : :

B rperweM maparpade momATHe OCHOBHOI CTPYKTYDPH (Anpa)
PacIIMpAeTeA N0 NPeACTABIERHUA O «HOMHOH CTPpYKRType» ofpabaThbi-
BaeMBIX MAHHEY. B KadecTBeé Takod moAHOH CTPYKTYPH BHCTYOAET
TaK HasBIBaeMad MOCJIENOBATEINLHOCTE KBA3MAJED, KayAMIl piaereHT
KoTopo#t ecTh oDpeAeReHHsH (M aBTOMATWYECKN OIpefeteHHHR!)
YPOBEHD JETAJNIIIAINE OMICAHHA CTPYKTYDH JARHEIX, & B 11€10M 2Ta
NoCHeOBATEIPHOCTE ONPeIeNAGT CBOETO Pola «cnexTp» obpabaThina-
eMOrc MAcCHRA.

MMocxenuuii naparpad mOCBANIEH ONHCAHMIO DPOUEAYD HAXOMIE-
HUA atero cpexrtpa. Iloxasamo, d9To €A0AKHOCTBH Takoil mpoielyph
Be npesocxonnut N® rne N ~— umcno Hafnroxenuit » ofpaGaTsiBaemoir
MaCCHRBE, MTPHYEM eCJIH HCCIEJOBATENA HHTEPECYET TONBKC ¢OCHOBHANY
CTPYRTY[a, & Heé BeCh CIEKTp, TO CIOMHOCTH NPOLEeAYPh PE3KO
YMEeNBIIAeTCA.

Teopusa MOHOTOHHBEIX CHCTEM BRICNAET HOROTOPHE HOBHI Kuace
sdpexTHBHO pemaeMsX KOMOEHATOPHO-IKCTPEMAJBHHX 3a)al o
B 2TOM CMHICIE HMEeT Golee MMPOKOE 3HAYEHHE, 9eM UPOCTC eme OIR#
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TeopiA MeTomos ofpalorkum symmpuyeckoll mmpopmanmmm. B wacr-
HOCTII, OHA& MOMET HANTH NPUMEHSHOE H B 3a0aYaX MATEMATHYCCKOI(
AOJeINPOBAENA OPTAaHI3ANMONHABIX CTPVKTYD, CTPYKTYDPHBIX CHCTEM
pacnpe:{e:ie]}mﬂ, GOpMEDORAHNA KORIENHOHHOIO B3aUMoJeHCTBEA
n 1. o. [4].

2. IKCTPEMAbHBIE NOJCHCTEMbl MOHOTOHMHBIX CHCTEM

Paccyorpry KOHEdHOE MEO:RECTBO oiaemeHros W, |W | = N,
IIveTe 3agana craaspHas QYHKUHA I, KOTODAA KayRmol mape (I, H),
e H = W — mpomsBoabHOE TOIMHOKECTBO MEMKecTBa W, a i<
= H — ero saeMent, craBatT wucno n (¢, H). ComepsrarenrHEo dro 9HC-
IO MOMRET H3MEepATh GJAN30CTH SJeMEHTA { K moAMHomecTey H, <ana-
AUAMCTh>. «BAKHOCTES 3JIEMEHTA { B HoJMHO&AecTse H, CTeMeHb BIHAA-
HIA 3I6MEETA i Ha poaMgo:kecTBo H B T. o, Tak, eCIE HAa MHOKECTBE
W sajana marpuna || p;; || paccToARNE MesLIY BCEMH DaPAMH 3JI6MEHTOB,
To mpocTelimeil gyukuued w (I, H) MO®eT CIVAETE CYyMMA paccros-
HIGE 0T 2IeMEHTA { 70 BeeX (0CTANBHEX) DIIEMEHTOR TOAMHAOKECTBE H !

(i, H)= _E&Pij-
=

Hicao v (£, H) OyRenM Ha3HBATE BECOM B3JIEMEHTA [ It HA MHoKecTse H.
Pacesorpum cucreny <W, 1>, COCTOAMYK H3 KOHEYROT(O MHOM:E-
crpa saexentos W oc sagammoi Ha mMHOMmecTBe map (i, H), H C W,
i = H, pyarmumeiy « (i, H).
Cucteny (W, 7> HasHBaWT MOHOTOHHOH, ecau aubo

a{, ANy (i, H), ¥i,je H, i+, VEC W, {1)
Judo -
n{i, AN = n{i, H), Vi, je=e H, is*=j VHC W. (2}

Ecan semmonsaAerca (1), To Ha3eiBawT ee S -MOHOTOHHOH H obo3ma-
gawT 3epes (W, a7, a ecan (2) — To T -MOHOTOHHOH ¥ 0G0BHATAIT
coorsetcTeerHo qepes (W, nt>.

Onpedeaenue. (3-MoHoTOHHOE cncremoit W, n™> HaBSHBaeTCH
HOHeTHOE MHO:RecTBo W ¢ 3ajaunoil ma HeM CKaNAPHOH YHCIoBOHE
byurumest n (i, HY, H S W, i = H, 00aagameil CBOHCTBOM MOHO~
touHoctit {1}. '

AHA[1OTHIHO OLpefeNAeTcA {(S-MOHOToHHAas ecncrema. Hepazen-
eTo {2) B 2TOM CIYUYAe TAKKC RLIPAYKAET CROMCTBO MOEOTOHHOCTH.
Irag, UMEWTCA MOHOTOHHEIE CHOTEMEl ABYX THIOE {MIH ARYX ¢SHAKOBY).

Henrpanruad zafaua TeoPEH MOHOTOHHBIX CHCTeM — RBEIeJIEHHE
HEKOTOROHR IRCTPEMANBHON MOACHCTEME MOHOTOHHOH CHCTEMBI — Tak
HAZLIBAEGMOrO ONPEHeNIEMOre MHMKECTBA (@AE HanmboapMere Apxpa).
Ee fopaanusanus v penreHHe OCYHIECTRIRIOTCH TaK.

Ha mmomecTBe BCEX HDONMHOMECTB MHOmKECTER W ©-MOHOTOH-
HOIT CIICTEMET ONIPERSN KeTCA CKanApHAR dyMKIEA, F~, CTaBANAA B CO-
OTRETCTBHS KampaoMy noimHo:mectery H, H o W, wueao F~ (H) mo
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caeIyvIoOmeMy HOPaBHEIy:
F~(ffy=minn" (i, ), YA W, (3
i=H

Onpedescnue. flapamm (aRCTPEMAmBHHEIMI OOZCHCTEMAMHE) (D-Mo-
HoToHHOH cuereMul (W, n”) Ha3HBAKNTCH TAKHE HOMMHO/KECTBA MHO-
aectBa W, HA KOTOPHX JOCTHTaeTCS MaKcHMyM $pymenum F- (H).

AHAJZOTUYIHO OOPEINeIAKTCA AKPO 3-MOHOTOHHOI CHETEME, KIS
wero BROTNTCH QyHROUS FY (H):

F~(H)=max n* (i, ), YHECW, (%)

i=H

KOTOpAA JOIKHA [OCTHILATE HA HUX MUHAMAJXBLHOTO SHATCHIA.

B aansmeiimem GymeM mucarts mpocTo @ {i, H) m F (H), eciz ms
KOHTEKCTa fICHO, O KAKOH WMEHH(O CHCTEME HAET Pedb, - ana =-Mo-
EoToRHEOE (7m00 ecxm mMeerca B REAY JKOAf M3 HEX). AHATOTHTHO
Gymes. DOCTVIATE O ¢ APYTAMA 0503 HAYECHARAM,

YoopamowdM 2MeMEHTHl MEOxecTBa W NpoH3BodbLEEM 0fpazoi.
Homyaenmoli wmocxegosarensEOCTH 9aemeEros A = {o,. .., axd,
rae W = {a,. . ., 0xy} OMHOBHAYHG COOTHETCTBYET NOCTEIOBATENb-
HOCTh H (A), wnm npoeto H, H = (H,,. . ., Hy>, BIO:KEHHNX O~
MHOMECTB 1 MmmEomectsa W, rme Hy, =W, H, = H, N\ Cse s
PR H;;;T = H;,. \ Chirre + =3 HN = Gly.

Onpedeaenue. YUOPAKOYeHRAA TOCIEA0BATENbHOCTE A BISMEHTOB
MHo:;EecTEa IV HASHIBAeTCH oOpeleNAlmeHd ITOCaeR0BATEABEQCTHIO
&-MOHOTOBHOI cucremul (W, n”), ecIm B cOOTBeTCTRYIOmEH el mocne-
DOBATENRHOCTH MHOKECTB JH CYmecTByer TaKad TOTNOCISIOBATENB-

moeTe [ = (T'y,. . ., Iy», toe Ty = H; = W, uro
o (o, Hp) << F (Pj-t-l)s Vo, = Ly \ P5+1! i=1p~—1 (5)
FALYCF(Ty), VL T, (6)

AManOrOYEG HAXOJHTCA ONPONEAAI[ad HOCTENOBATEIBEOCTE
C-MOHOTOHHOH CHCTEME, TONBKO HepapencTea {5) m (6) saMmermioTCH
COOTEETCTBEHNO Ha

a{ay, Hy) > F (Tia), Vo, =Ty N\ s (7}
F{LyzF(T,), VLCT, {3

Onpedeacnue. MBEOcecTB0 G, G — W HASHBACTCA OBDPETENEMBINM
MHOEECTBOM MOHOTOHHOR cucTeMu {W, m>, ecim CYMECTBYeT Takas
onpeNieaA0Inas moCHeNoBATeNBHOCTE, ¥T0 [, = G

Dyney HCDONBB0BATE NJIH ONPEASTEMOr0 MEOKECTBA (O-MOHOTOH-
HEIX cliereM ofo3padenne G, & &-MOBOTOREEX — G,

Coparennues CHEAYIOIMEE ARG TEHTDAXLHBIE TEOPeMH ® Teophu
MOHOTOHHEIX cucTeM [6].

1 E}m j{m}pomeﬂnx samucH 6yaem mucats H UL smecto HU {i} mw H ™\ i sumecto
i)

? fTockonbry GONBIEUECTEG €BOICTE ($ARTOB) MOMOTOHHEIX CHCTEM CHMMBTPRINE
4af §- 0 6B-MOHOTOHEELX CHCTEM, TC Te0PeMEt, B KOTOPHX 0HE JODMYIHPYIOTCA,
OTMETAOTCA COOTBETCTBYIOMMM 3HAKOM ¢—p HAE ¢+». [IpH ccuake Ha Ty Han
HHYK TeopeMy 3EaK OYAeT OOYCKATBCA, €CHE H3 HKOHTEKCTA ACHO, 0 HAHMX
CHCTEMAY, ©O- HIH G-MOHOTOHHEIX, IFET pedb.

2 Bawas N 1369 33 .
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Teopema 17. Ha ompemeanyod MHOKECTBE G C-MOHOTOHHOR CH- |
cremst pymxmua F- (H) mocrmraer raofanrdoro mMaxcmmyma. Cyme-
CTBYeT €IUHCTRENHOE ONpeflelmMoe MHORECTBO. Bee MmowecTsa, ma
KOTOPHX JOCTETAeTCA TH00aNbHEE MAKCHMYM PysrRoun £, T. 8, Bee
AZpa ©-MOHOTOHHOH CHCTEME, JI€RAT BHYTPH OUPENENHEMOIO MHOMe-
CTER.

Ofosmagmy 9epe3 X \MHORECTBO BCEX TOAMHOMKECTB MHOKEcTBa W,

Teopesra 2. CucTeMa BCeX TeX MHOKECTE W3 X, Ha KOTOPHIX GYAK-
s Fo gocrnraeT Tao0aiBHOTO MAKCOMYMA, BAMKHEYT2 10 OTHOIEHAD
K Grnraprofi omepaynE o0beIHHECHIE MHOKECTE,

Teopesil 17 o 2% mna =-MOHOTOHHLLX ¢UCTEM HOPMYANPYIOTCA 2Ha-
JOTHYHG, TOJTLED MARCOMYM 38MEHHAETCH HA MHHHMYM.

PaccMoTpM THECIOBYIO NOCHENOBATENBHOCTE & = (.. - - &),
rae g; = F (T'y), j =1, p.

Aeamsa I, Daa O-MOHOTOHHON CHCTEMEI HMEET MECTO HEMOYKa
HEDPABEHCTE

gy L ' (9)
& AnA =-MOHOTOHHO{ GOOTBETCTREHHO
F IR 3 P - 3 (10}

Horasameavemeo. IIyeTh  y; — OEPBLIH  2AEMEHT  MHOKECTBA
I;(j =1, p — 1) B ompexeaArwmell NOCHESOBATSILHOCTH.
" Hockoabry, To OHpENENeHAN, HOCAEEOoBATeNbHoCTh I' ecTh mof-
DOCNeROBATENRHOCTE HOCAGEOBATENBHOCTE MHOMKECTE H, MAO/KECTBO
I'; eCTE B TO e BpeMd Karoe-T0 MHOxecTBo Hy w3 H: I'; = Hy = H.
IIpmr 9T0M, 09EBMAHO, V; = G.

Torza mo cBoiicTey (J5) ompefenfAKInell ToCHeloBATEIBHOCTH ¥ IO
onpegenermw (3) dbysxnue F moayiaem, 9T

g=F <L yp,Ty) =nlog, Hy) <<F(a)i=1,p—1,

oTKyna m cxemyer coormomerme {J). Ilfemoura (10) moxasmiBaerca
agamorggErv ofpasonm. JleMMa FokasaHa.

Hoxasameavemso meopenst 1. lIpenmonommy, 9To oOpeIenmEMOe
MEOMecTEO G cymecreyer 3. Hymuo gorasars, aro

FG»=>F(H), VHEICW.
Hpegnono;kuM, 910 CYMeCTBYeT Takoe MHomecTeo L & W, dro
F{G) < F (L) (11)

Bosmoxmo ommo us nsyx: nnfo L ¢ &, audo L N\ G 5= 7.
Pacemorpum mepsuit cayuaii. [lo onpemenenmio aHOmecTsa (7,
CYMECTBYET TARAA OOPENEAAIINAA TOCAeH0BATeIBHOCTE A 3I8MEHTOB

CylecTROBARNG ONPEOOIAMOTO MEOMKECTBA H OOPEelAKINEH MNMocIeJopaTelb-
HOCTY 2Mech He AOKA3HBAeTcd, B pasm. 4 oOpelelfNOIAf NOCIENORETCALHOCTD
CTPOHTCA KOECTPYKTHBHO H TeM CaMEIM AOKA3HBACTCA CYWISCTBOBAHLE OOpefe-
JuMOro MEOKecTmA. ILOo9TOMY HONHHM NOKAZATEILCTBOM TeopeMu 1 ARIASTCH.
NAEGOC [IOKAZATCALCTRO BMECTE ¢ ANrOpITMAMI T3 pasm. 3.



MEomeCTBE W co esoficrsoym (6}, wro crporoe mepamercteo F (G) <
= F (L} He BHIOOXHAETCH 1, CICHOBATEIBHO, BHIOOAHAETCR JOITb
paseBcTs0 B HepaseHcTBe {11).

B arom cnygae mepBoe m TPerhe YTBEP/RICHIA TEOPEMILI TOKA3AHH,
A eNUHCTBEHHOCTE ORDEHETHUMOIe MROMRECTBA (G JOKARBHIBACTCH HIKE
Ins oGoHX CAYyYaeE cpazy.

Bropoit coyuai (L \ & £ (). lyers H, ~— Hanmennmee MmEo-
FHECTBO TOCARJOBATEILHOCTN H, COOTBETCTBYIOUIEH ompelensmmei
AOCTeNOBATEALAOCTY A, Comepmamee MHEOXECTRO L NG T.oel cy-
mecTBYeT TAKoE JNeMeHT a, = L, uro o, = H,, HO @ & I,

Ilyeres Temeps I's €cTh HAHMEHBINEGE MHOKECTBO IOCIEIOBATENB-
Hoorn [, Taxoe, wro I's = H,, mo gy = H,.. Dro osmavaer, uaro
oy = I's, L& Ts (TaK kak L & H, = rS)a Uy T |

Torpa, mcmonesys emolictso (9) ompenenawomell mocneloBATENL-
HOCTE W VTEeDHIeRHWe JeMMmul 1, 3akmiouaes, 9To

T (s Hy) < F (Tss) < F (G). (12)

Oonenmuas {11) = (12), roxywaery, aTo
% (an, Ha) < F (G) << F(L).

C apyroif cTopoHH, mo cBoileTsy MouwoTommocTm (L & H,)
" e, L)< n (o, H,),

OTRYA2 CRENYET, 4TO
ety Ly < F(L)y=minn (i, L),
i=L

lloiyieRHOE HEPABEHCTBO O3HAWAST, UTO B MHOKECTBe [ CYIGECT-
BYET 3JeMeHT &, ¢ BeC(OM, CTPOTO MEHBIIHM MUHHMAJABHOTO, IT0 HE-
BOSMOKHO. TeM CAMBIM JOKA34HO, 9T0 L MORET GHTH AN DOHMHEORE-
CTBOM MHOAiCTBA (G, T. €. ITO BCS MAOMECTSEA, HA KOTOPHX TaKKe Jo-
CTAraeTCA TIoGAaNbHERE MAKCEMYM QYHKIHE F, HaXoqATCA BHYTPE (.

OcTaeTca MOKA3ATH, YTO €CHH ONPEeNEMOe MEOMECTBO CYIIEcT-
BYET, TO 0HO €IHHCTBEHHOE. [[eHCTBATENLHO, B CHOY TOKAZAEROLO BE-
HI® MOMAHO JWOLG UPeAnoNaraTh, UTO HeKOTOPOe OTAWYHOE oT (& onpe-
Heanvoe MHoaecTso G’ prmwaeno s G. CApyroil cTopous, Te me pac-
CYAISHLA CLPSBOIIMBLE I H0 OTHOHIEHKIO K MHOECTBY (', OTKYEA
u cregyer, uto &G < G'. Tem camuiM TeopeMa moxasaHa.

Horazameavemeo meopesnr 27, Hyers Gy ¥ G, — Bpa PasIHIHHIX
AXpa S -MOHOTOHHOH cHCTeMBr. HeoOxoMEMO FORA3aThH, TTO MHOKE-
©¢TBO Gy |} G, TAK:Ke ABIACTCH ANPOM, T. €. UTO

HCW

Tlockonsky ma 7 B G, necrmraercAa markcumyMm ¢yExnnm F, 1o
MMEIT MECTO0 HEPABEHCTRA

FGi U G < F (G, F (Gl Go) < F (Ga)- (14)
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C apyroit cTopoms, nycrth g, g = Gy Gy,— Takoii ai1emesnr,
HA KOTOPOM JocTuraercsi suadeHne gyurnuu F (Gy | Go):

g G _ G = F (G, G)

IIyers, mampumep, ¢ = G,. (Ecan g &= G,, To gannmeiniue pac-
eyv/sIcHNA agadorniumn). Torga me CBONCTBY MOHOTOHROCTII IIMEEM

a(g G < alg Gru G

n, c1eJoBaTeInHD,
F(G)—=mina (. 6:) <2 (6 ) (g Ga L 69 =F G G,

(15)

Odweamaan (14) u (15}, noayzaenm (13}. Teopema moxasana.

Teopemal { T 2 yCTAaHABILDBAIOT BAKRHKE 0CODCHHOCTI CTPYRTVDH
MOHOTOHHOIT CHCTEMEL! MHOMKECTBO BCEX ee Afep o0pasyer 3aMREYTYIO
CHCTEMY MHOMKECTE OO0 OTHOIMCHHK KR onepanEr Oﬁ'beJIHHEHHH MHO-
HECTR, NpHYeM oOBeANREHIE RCEX ANep — OUPENeNAMOoe MHORECTBO —
ABIHETEA caMBly JOABMIM ANPOM,

ARTODETM HocTpOSHNA ONpEneNAnmelf HoC1eA0BATeTPHOCTH, pac-
cMaTpEBaeMENS B pasi. 4, wmosBonser sddextusHo (Ges mepedopa)
BHABNATH (B COOTRETCTBHE ¢ €T0 OUPeJeNeREEeM) HMEHHO 5TO CaM0e
Gomsmoe AAPO, KOTOpOe pHanee GyneM HASHBATL HNPOCTO SIDOM.
JApyrovy croBaMi, ANPOM MOHOTOHHOH CHCTEME CIYKHT DOCIEIHee

uEOxecTB0 (¢ = Iy, B mocaenopaTenbEocTH [', sadUKCEPOBAHHOE NpH
OOCTPOSHER onpelelsdomer NoCAeXOBATENIBHOCTH.

Taxmd o0pazoM, ROACTPYRTEBHO AP0 MOHOTOHHEOHE CHCTEMEBI OTIpe-
AexAeTCA HpH HOMOIIM UOCTPOSHHA oOpemeNaicmel mocaefloBaTelkb-
HOCTH €¢ 3NeMEHTOB. B CBAA ¢ DTEM PACCMOTDEAM MHOKECTEO BCEX
BOIMORENY OOPEIeNANMEX IOCISROBATEASHOCTER AaRHOH CHCTOMEL.

Boofime roeops, mMomeT GHTE MHOIO PABKNYHEIX OTPeHedRiILIAX
BOCAELOBATENBHOCTEH OTHOM H TOH e MOHOTORHOR CHCTEME, YEORNET-
BOPAIOHAX NPHBEASCHEOMY Bime oupemedesnn. Ommaxc, Kark 2To
YCTAHOBREHO B TeopeMax 1 M 2, y MOHOTOHHON CHCTEMEl €CTE TOIBKO
OOHO HApPO, T. €. HamboJbIIE® MHOMECTRO, HA ROTOPOM (OYVHKIHA
F (H) upoauMaer raofanpHo-sKCTPEMATbE0e 3HAUCHEE. SHATRT, DPas-
HHNO OOpeNeRfAmue NOCTIEIOBATENBHOCTA CNHOH CHCTeME IMOCTDOEHHE
TaK, YTO TOCASAHEs MHOMECTBO (+ B COOTBETCTBYIONHEY HM IOC.1e0Ba-

rentHocTAx ' ogHo @ 1o me. 370 00CTOATEALCTBO HO3BONAET OrPAHHA~
YHTE BCE MHEQMKECTBEO BOBMOMKHHX ONOPEIEISIONHX HOCIENOBATE]BHO~
eTell TaHHOH MOHOTOHHOH CECTEMEL.

HeficremTenpao, OyCTh MIBECTHO, KAK H3 HEROTOPOIl ompemenisio-
weil HocIeToBATeN FHGCTHE TOAYIRTh IPYTYI0 OTPEASTAIIYI0 TOCALN0-
BATENLHOCTE, T'OrZa BO3MOMHEEEA clTocol MEePeTRCAEHUA BCEX OMpene-
AANMAX TOCAENOBATENBEOCTEH BAKNIOTACTCA B TOM, ITO CHATAAR NPX
TOMOINE KAKOTO-IRO0 KOHCTPYKTHBHOLO AAFOPETMA CTPOHTCH OFHA
QUPENeNANMAA NOCHET0BATONBHOCTD BIEMEHTOB, 4 3aTEM MHOMKECTBO
BCEX OCTANBHEIX OOPENEIRIIMX IQCIeNOBATeNbHGCTeR NaHHON MO-
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HOTOHHOH CHCTEMEI IIOXYTAIOT I3 HEE NYTEM HOCIeTOBATEILHOTS Mpe-
00pazoBaHAA.

QropMaabEOe OTPAHMIEHHE MEOKRECTBA BCEX ONPENEIANMIN HO-
caeIOBATEABHOCTEH, NOIYJAeMBIX IDH NOMOIHA TAKOLO €Iocoda,
yCTAHABAMBACT CAEYIOIMAA TEOpeMa.

Teopema 3. Ecanas u ¢, § < {, TAXKUE IBa DAEMEETA GIPeILIAW-
mei HOCSI0BATENBHOCTH 4 = (ocl, . Oy, ATO g, O = . TO
n0CIeNOBATeABHOCTE A, rae

A= <5¢1:- vy aeme Upy RSa1y - ey Oy U8y O 1y . s ’JC_\'),-

rapgce gpaaerea onpefeadwigeil. Ecou sne ag n o, 5 <2 ¢, Tarne Isa
3eMEHTA, 9T0 tg = W |G, a «; = G, To DocaemoBarelrHocTh A’
ompemeiaomei HE ARIALTCA,

Toxazameavemeo. [Jokamey Nnepsoe yTBED:IENTIE TeOPeMbl. 1I¥CTH
as, o, = G. Tlockoapky G == I') — mocnegHee MHOMECTBO B HOCTE-

poparersHocTH [ (0 m-e MHOMKeCTBO B mociegoBaTenwsEoCTH ),
nocmegopaTenprocTn A 1 A7, H 11 H' BIOTE N0 3T€MEHTA iy 1 BOIOTE
10 ME®EecTsa H,, = (7 COOTBETCTBEHHO CORHANAlT. CleqoBaTeiLEo,

DO0CAEN0BATENBHOCT MHO:xeeTE ' I I’ Tawsme coBmanapT, npudgeM
coOTHONMEHRNE (D), BepHoe, Mo ONPeNeNeHHnIo, IS TOCAeM0BATEIBHO~

et I, copasegnueo Tarxe n maa [, Bunonuersue cootromenns (6},
pdeBOIHQ, HEe BABMCHT OT IIEPECT&HDBDH SJeMEHTOB BHYTPII MHGAS-
cTBa (.

Bropoe yTEEMEIERHe (:B caywae, Korga ag & W\ G, o = G
Veurusas ToT §arT, aTo Oy = @ = G, a Hs = Hg = ¢, u ucnods-
3ya ompepesenne PYHROHN F (H) B CBOMCTRO MOHOTOHHOCTH, LHONY-
qaeN GOOTHOMEHNR

F6) < nlay 6) < (o Hs) = o (s Hs),

KOTOPOE TMPOTHBOPETHT CBoOHCTBY (D) ompelensiomeil DOCIeNOBATE Db
ROCTH 1O OTMOMISHN K mocaemosarensHocry A'. TeopeMa Nokasana.

OnnospemMerno JOKa3aHO, TTO BO BTOPOM ciydae (KOTAA os £=
= W\ G, oy & G) maoskecTso (G |J ag) \ @ HE ABIACTCA AADOM.

Jlerko BmEeTh, 9T0 TEOPEMA 3T HE oXxBATHBaeT TpeTull CcayHail,
4 HMEHHO EOTHA Cg, 0, S <7 {,— TAKHE JBA SNEMEHTA I0CACAOBATEIb-
moet A, 9TO o5, oy &= W\ G. MoKEO moKasarh, UTO mEPECTAHOBRA
OPOUBBONBHEX BIEMENTOB BHE ANDa MOJKET NPHBECTH KAaK K CoXpaHe-
HHH), TAK E K HAPVIIEHNIO CROMCTE onpenenﬁmmeﬁ OOCAeNOBATEBHO-
CTH (a mMenro cooTHOomeHms (D))

Hocronsry mnpeefpasosammsa oupenenamnmx MoCTeROBaTETHHO-
cTell Epyr B APYTa €CTh BCEBOSMOMKHBIE HOPECTAHOBKH IIEMEHTOB
MEOJKECTBA ( B COYETAHEH ¢ HEKOTOPHMH HEPECTAHOBKAMYE 3JCMEHTOB
MEOMEecTBA W\, G, 9ACNO BCEX BOZMOKHHIX OIPEIEJIANIIHX AOCHe-
HOBATEIBRHOCTEN MOHOTOHHOH CHOTEME], OYEBHOHO, OTPRHWYEHO CREDXY
BenmumHOM | W N\ Gl - |G | 1.
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3. Odue epolicTBa MOHOTOHHBIX CHETEM

B JaMpou pasje’e IayHaleTes obnme cBoOHCIBA - 3t (S-MOKOTOE- @

~—

HLYX cuered. LloaToMy B TeX CAyIaAX, KOria o7 ceolersa I3 -
U -MOMOTOHHBIX CHCTEM CHMMETPIUHLI, Kax NPasuac, Haeres dop-
MYIIPORKE CBGIICTRA TOABKO IT8 | -MONOTOHHDLIX CHCTEM. Anatorim-
HOE CBolCcTHo ITA  ~ MOHOTOHULIX ¢1ICTeM Jerk0 HOIYIATH, eCall Baa-
TMHG 3AMCHIITH AHARI HEPABCHCTE =1 <, =% ¥ &, ON€PalNd B3ATIA
MAKCHMYMA 1 MITHUMIMA T T, T

(JCHOBHAS L&Ib ZARHOUQ pasiela — HORA3ATDh, uTo J10006€ MMHO0-

wmecrso Ly, =1, p — 1, 113 nociegoBaTelbHOCTH T obmagaer me-
KOTODRMI JKCTPEMATSHHMI CBOMCTBAMII, AHATOTHIMBIMA cpoHcTBAM
aapa G = T,. Tes causiv Gyer TOKABAHO 3HAYCHHE NISMEHTOB IOCITIE-

noBaTelpHoCTH I' 1714 3agad CTPYRTYDUSANEI HAPANY C CAMHM HAL-
pox G. Jasm »7T0r0 HaM NOHAKOOATCA PA3HLE IRBIBAICHTHRIE QUpejeTe-
HIIA AIDR.

1Tpesxae BCRTO B COOTBETCTRBIN ¢ 3aMETARNMEM, CIEJIARHEM B KOHLE
NpeIRAYIMero pasneaa, Jamin {Jo.Iee TOUIOE ONPEIETeRIe AAPA.

Onpedeaerue. frpom < -youoronnofi creressr (W, x) bymem Ha-
SHBATHL HANGOIBINES WO MOMHEOCTH WOIMHOKECTE0 G MHOMKECTBE W,
HOCTABIAW0IEe MARCIIYM GvRERsy 1 (H), 1. e, MHOKECTRO &, yio-
BISTROQ A0S CIeIVIONIIINM COOTHMDEHITAM!

F(Gy=wmax F(H) (16)

]’I_‘_‘_l'.'
|G| = max . - {11

“.%.“.‘ =G
Cooraomesua {16) n (17) €3 srore copelereHIs sxpa & AMORHO
pepennecary B Goxee yaobHofl dopye
FUD<FG, NI W, | iG], (18}
FMZF@G), YES W, |H|<IG1 {19)

C apvroii cropoust, 13 TeopeM 1 n 2 HemMOCPERCTBEHIIG GIEIVeET,
qTo LI ODPEAENEMOT0 MHOKECTsa G CHPABeIINBO

F )< FGNYYH < W, H\ G+ ¢, (20)
F(Hy<IF (@), VHE = W, HZ G (21)

Momxro moraszars, uro coorHomenus {18), (19) cmexywr uz coor-
momernuft {20}, (21). HeHcredTensHo, MHOYKECTRO IONMHOKECTS,
BRTIOIAOMEX SNEMEHTH, He IpUEAIeamge &, T. €. MHAKECTRo {H
IT'\ G (7'}, COCTOMT 43 ABYX 4ACTH: MHOMOCTEO HOSMRORECTE W
¢ TUCa0M BNeMenTos, GoxbmuM | G [, W MEOMeCTBO moAMHOKecTs W,
TUTH KOTOPHIX ONHOBDEMEHHO BLHIIOJKMIOTCA cooTHomeHns | H | <
s | Glm H\ G 7= @. llocneanee cocTasnger OFHOBPEMEHHO YACTH
muokecrsa {H | H|<{[G{}, Bropywo, ROHONHUTEABEYI, 4YACTH
KOToPOro cocrasager Muoxecrso {H H 5 G}, YuATeBaA 5TH COOT-
HOWCHHS, J6IKO MOJdyIUTE TpebyeMoe yTBep:RASHMUE,

a8



Bt0, B CBOW OUEPELE, O3HAHAET, UTo Teopemy i W8 mpemmiymere
pasgena MoHO HepefopyMyYANPOBATH CaeAyImMEM obpasod.

Teopesa 4. Ompenennnoe MHOMECTBO €CTh €IAHCTBEHN0E AIDO.

lHamuMp cloBaMH, APYTEX HANGONLIUHX ARSD — KPOME ONpeJeal-
MOTO MHOMRECTEA -— HeT. JHATNT, NOHATHA ONDPENeNNMOr0 MHO/RECTER
[ SUpa, cOpefencHAbe BIIIE He3ABUCHMO IPYY OT APYra, 060sHRUA0T
ofmH K TOT ke 00%erT. FINpo TEM CAMEIM IOJYHUECT HECKOABKO 2KBH-
BAJEHTHHX oHpeJenenni:

R4K OUPEREIIHMOE MHOKECTEO,

KaK MIOKECTRBO, YIORARTROPAIOmEe cooTROIeHAM {16), (17), nam
(18). (19), =mam (20). (21).

3TII _'[JR3HL1€ QIIpeneIennAaA ICHOIB3YKTCA B ,ua.nbneﬂmen npi
JdoRA3aTEnhUTBE TeX ILIII HEBIX CBOLICTE MOHOTOHHBIX CHCTEM. I’:pUMB
TOTO, B 2TIX YCIOGBHUAX €CTECTBEEHC NONEBITATHUA HafiTh TAK(OE onpe-~
fenemme ANDA {7, KOTODOe COAEDMHAN0 OLI HAMMEHER ;HECTRIE H JErKo
I[pOBl':‘pHE.-\ILIe TE‘OPETH‘IE‘CHH TpeﬁOB&I—II‘IH K Ha3ipaHHOMY MHO}I\'ECTBY,
Torma gorazatenscTno $arTa, 1Te KAK0e-IRGO BaLaRHOE MHOMKECTEO
ABIAETCA AAPOM MOMOTOBHOM clcTemml, 0H10 OBl Manjojee TPOCTHIM.
B gactrocTH, urofb NOKABATE AJEKBEATHOCTE ONMCEBAEMOTO B CIENYIO-
meM paszpe’e ANTOPHTMA BHOCNEHHS ANPA MOHOTOMHOH €HCTEMEH, II0-
nagofuTea eme ONHO OUpeIeseHIe AXpa.

yers G — 2TO0 MHOMECTEO, VHOBIETEODAIOINEE CACHYKIIUM CO-
OTHOTIEHTAM:

F(H)<F(6), VHS W, H 6, (22)
FENSF(G), VHC W, HCG. (28)

Teopema 5. HMaa sgpa G C-MOHOTOHBOH CHCTEMB CIDAaBeNIHBEL
coorHomenns {22}, (23). Muomecreo &, yIOBAETBOPHIOMEE C€OOTHO-
merman (22), (23), Arimerca AmpoM.

Horazameavcmeo. HymHo DoraszaTs, 9T0 B3 cooTHomeHOi {16),
(17}, mam (18), (19), unu (20), (21) cmexyior (22), (23) u waofopor,
us {22}, (23) cnemyeT cnpaBemAnBOCTS COOTHOWennit {16)-—(21}.

Jlerko supere, 9ro coormomenns {21) m (23) comnamarT, a coor-
nowenme (22} ABIAEETCA CchemcTsuem coorHomewwsa (18) mmm (20,
Huaue rosopsa, Ans sapa, ompeAenedHOTO BLIOIE, COOTHOmERNS (22),
(23) cupaseanusn. IToxasenm Temeps, wro n3 (22), (23) caenyer cnpa-
segaurocrs (20), (24).

Hefictrurenrro, nyerk H — TaKoe DORMHOMKECTBO MHOMRECTRa W,
aro H \ &35, Pacemorpmm mEoRectBo J ([ ¢. Ilockoasky
H {6 OG, 710 1 coorsercTRUR ¢ (22} mmeeMm

FAH|&<<F{G).
- Iyers oo — Taroi anememT mHowecTsa H | | G. Ha KOTOPOM HO-
cruraerca sHadenme F (H | G), 1. e.
FHUG =n(x, H|JG

Hpennonomem, ato ¢ & . Torna, BCOONBE3YA CROECTRO MOHOTOH~
HOCTR H ompemenenmme Oyurumm F (H), neayeaem CIemyoIIvio ne-

[ R
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TIOYLRY BEpPABCHCTH.

FG < ale G<nla, TG =FHE <FG),

KoTopas npoTusopequsa. ndo peanduna F (G) #e Momer GuTh CTporoe
Merpe cavoit cedg. ITyers reneps « = H \_ & (Hamomamy, uro,
1o npexmoiokenn, H N\ G == .} B a10oM cIydae moxyiaeM aHaI0-
TOYHYVIO 1LENOYRY HEPAREHCTD

FUh -Zala, Hy L a(@ H G =F(H|]G <<F{&),
RoTopas 1 Jokasmsaer (20}, a caegorareasno, o (18). Teopema Joxa-
3aHa. : .

Taxkux oBpazos, TOKA3AHO, YTO DKRIUBANEHTHOE ONPENENEHAR AApa
JAETCA UPH ToMomn cooTHomeHn (22), (23). B ro e pess, Kak aer-
KO SAMETITH, MOKA3ATEABCTRO BHUGJAHEHIA cooTHomerud (22), (23)
I1A HEKOTOPOIO MHOKECTRa G TpedyeT PACCMOTPeHUA MEHLUIEDO WML~
Ja moaMmaoecte [, ues mposepea coorHomernmnd (20), {31) anm
(18). (19).

Kpoxe Toro, B HaapHeiimeM HCCIENOBANIT CBOHETB MOHOTOEHBIX
CIICTEM HaM HORAToOHNTCH TAKAKE HECRONBEO Donee Y3xmit Kmace ompe-
ZeXAMNY ToCIeNoRATeAbLHACTER, KOTOpHIE BrgeaseTca npr mobas-
eI B JaEHOE BHOE (B Pasm. 2) ee onpejexenne eme ONHOTO YCI0-
BUH. KpoMe CoorHomreHuit () u (6).

Onpedesenne.  VioopagodeHnad — NOSTeNOBATSIBHOCTE A=
= {0, . .., Qyy DACMEHTOB MHOmecTsa W = {of,. ... Oy} HABLI-
BACTCHA MAKCHMATBHOM ONpeIeAIOMENl HOCTIEMOBATRIBROCTEI0, ECIH
E COOTBETCTBYIOMEH eii TocneJoBaTebHOCTI MHEOKECTE H CYMEeCTByeT
Tarag nojmocaeterarensuocts I == (U, ..., T, me Ty, = H, =
= ¥, a1 xovopoil, momuMo csoiiere {(5) u (6), BEOOTHLETCA TaK:Ee
COOTHOLIEHNE

ey, Hy) < F (L), Yo & Ty \\ Tjas 7 =1, p. (24)

Carnicd DTOrO ONDEeneieHHA 3aKIAXYAEBTCA B TOM, UTO CPBI[H MHO-
smecTr ff, Taxnx, 9aro I'y D Hy 70 [y, HET HE oXHOrO, IO OTHOIIE-
NIe K KOTOPOMY BHIOIHANOCH GH croiictso (5), 4 crenopaTennHo,
INIKUKDE MHOKACTREO ff;‘ U3 IIocAeIonaTe I LHOCTH F HE MOMIeT IOIGIa-

HUTE ocnefopaTeNnHecTs [, OyNyum DoMemeHHEM Menny §— p
n(j -+ 1) — p ee oaeMenTasu, T. . MeRAY MHoxecreamm [; m Iy,
13 76 ;ke ppema ompegenenHe onpeNeaARMEl ToCHeNoBATeRHOCTH A3
pasm. 2 HOOYCKAN0 TaKoe MONONHEHHE COOTBETCTBYIOMIEH MOCMefoBa-
TexnrocTE I, yRoBaeTBOpsomeit (5) 1 (8), npm adcomoTHOM coxpa-
HeHHE caMoi OQCISAOBATEIGHOCTO 3IMEMEHTOR A.

B manpmelimeM B K&YeCTBe ONpefeqsiomei OGCHeoBATEILHOCTH,
HaX NPABHAQ, MOIOOAB3YETCA MAHKCHAMAJNBHAA OHPEILEJIHI{JDIB.H OoeiIe-
JOZATEIBHOCTE, YHOBJICTBOPAINAA NAHHOMY ONPEASIeHHIO.

IToxaskem Temeps, 4ro maA MaomecTe Iy, j = 1, p — 1, miueoT me-
CTO CGOTHOLERNs, aHaxoraguase (18)—(23).
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Teopema 6. Hns wmmoskecre T'; mocmemosarensmoctn [ mmeror
MECTO CIEJVIOINHE COOTHOIIEHUS:

FH) <FTy), YHCW, HN\Ty;==g,j=2p (25
FHYSF{I), VECST;, HDLwm, j=1p—1 (26)

Jlerxo BREISTH aHaJOTHIO MexAY coorromenmsamu (20), (21), ¢ oa-
poit cropomEEl, & (25), (26} — ¢ Apyroi. JMag Toro wToOH HOTYRHTE
pUONEE eNHHOOGDASHEE BEHIPAIKEHHA, NPAMeM CRENVIOMES AOMQIHI-
ressasie ofosnageRmaA: [y =Ty = W u [y = ¢ (T, = & — moc-
JETHEE HENYCTOe MHOMECTBO HocnefosaTensmoctm '), Torma coot-
mpomenza (20), (21) m (25), (26) momuo obLenwHATE cAeAyIRmAM 06-
pasoM:

FH)Y<FI), NHC W, E\NT;= g, j=1p (27}

F (H) “-<-.. F (rf)! vH g Fj! H D Pj-f-lv }= 1, e (28)

Taxnm ofpazoM, oTmmume Ampa G = I, oT IPYIEX MBEGHECTB
Fys= Ty, j =1, p— 1, nocnefosatensuocTy I' 8aKTIOTASTCA B TOM,
uTo 0HO {T. €. Axpo &G = [,} EMeeT B KATECTBE HEMOCPEACTREHKO Cre-
nyomero MEoRecTsa [,y B WocaemopaTeabE0CTH I IyCTOR MAOKECTEO.
Hpome Toro, xak 310 cxeayer ms aemmar 1, F (G) > F (P} | =
=1, p — 1. B ocTanbROM SKCTPeMANbLHEE CpoficTea AApa G = T, m
1:060T0 EPYTOTO MHOHECTBA W3 NochefopaTenpHoCTH I' coBmamamwT.

Caedcmseue. Nasn nwGoro mopMBomecrsa H wmomecTea W, raxoro,
gro ['; O H 2 T4y, ana mewotoporo j = 1, p — 1 cupasennnso

FH) F{Ty)=z¢;

FH)<F{T) = &,

Honazameavcmeo meopemur 6. JJorameM BRTIONEEHHE COOTHOLIC-
mEs (25). Ilpepmonosmy mpoTEBHOE. PaceMoTpUM Takoe MHOMECTRO

HZ= W, =zro F(H)Y> F ('), (29)

mo H T, Tlocrepmee, ouesmmHO, osHazaeT, 310 H N\ I'; =& (7
Iycre o, — mepsmit saeMeET MHo)kecTBa J B onpeReNsdomei:
NOCIENOBATEABHOCTH, T. €. Oy &= H, H, = H, Hy, X H. Bepoarno,
H,DOThre. Hy= H{J Ty
Torga, ECHOAB3YA CBOHCTBO MOHOTOHHOCTE W mepBoe ChoficTBo (J)
mocienoBatedsEceTn I, To ompefeneHmIo, DoIXyYaeM HEmoYKy Hepa-
BEHCTB :

F (@) <[o(ctny H) < 0 (e Hn) < F (T3),

wotopas mpormeopeunt (29). Ilepsoe cooTmomenme foxazano *. ,
Bunonserme cootTHomerns (26) MORASHBACTCA BHANOTAIENM 05pa-
30M, TOJXBKO BMECTO (29)HeoOxoTumo HCHOMER0BATE CTPOT0e BEPABRH-

Ny DHDOTy, 7=1, p— L

4 ToxaseTenneTBo OePROCO YTACUKNCHEA Teopemsl B, CACHOBATENBED, ONIPACTCS
TGNBKO Ha cooTHomerme (5) ofuiero ompepeneRmA oDpeAeNAIONeil noclvioBa-
TENLHOCTH U3 pasfg. 2.
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erso F () > F (T')), tne H & T, H < T a nmecro (3) — coor-
gomeune {24). Teopema moxazaHa.

Yrpepmpuente TeopeMil 6 CTAROBATCA 0C00CHHO HATNANHEIMIL, €CIR
BRECTH CIEIYIOHIe ({I‘GDMETPH‘IBCHHB» OpeIcTaBJICHAA.

Onpedeaenue. Uurepsanon [D, El, rne D T E ma mEOmecTse X
Beex momMmoects mHoxectsa W, X = {B, B = W}, nasmbaerca
cexeitcTro Beex Taxmx ero amenmertos I, (I = X), xoropoe ygoBmner-
BOPAET COOTHOMEHII

D, El ={I,D=T= E}. (30)

Ecan B mpasoit mam aesofi wacri coornomenua D = 7 = Eus (30)
meeT MecTo CTpPOrge BRINYIEEHE, TO 3TO OTPAMKACTCA 3AMEHOW HBal-
paTHaoil CROOKE Ha KRPYTAYR B 00O3HATCHMIN HHTEPRANA:

D, Ey={T, D= T2 E}
(D, E}={T, DD T = E},
(D.Ey={I.D DT E}.

Onpedeaenue: Muomecreo L, L & W, HA3HBAETCA MaKCAMYMOM
dvaruun F (H) ma narepsane (D, El, BRANTA0IMEM 5TO MEOAECTBO;
t.e. L =[D, El, D D E, eciz 080 YEORIETBOPAET COOTHOMERTIO

F(Ly=>F (", VT =D, EL (31}

ARaJIOrEIRG ONPeTeTACTCS SKCTPEMYM Ha HHTEPBANAX ¢ OTKPHTH-
s wommamu [D, E), (D, El, (D, E).

Magcanmym HasnpaeTcs cTpormEM, ecam B (31) mmeer mecro eTpo-
roe HEepPaBERCTRO.

Henoarsya ate ompeneneHad, TeopeMy 67 moxEe mepedopMmynm-
poBatTs cneAyiommEM 00Da3oM.

Teopema T°. Kasmmoe maoxectse [y, j = 1, p, mocnemoBaTensHO-
ern [ apagercs MaxcmmyMom $ymemum F (H) ma mEteppane [T =
=W, T}

Bee suomectea H, B = W, HA ROTOPHX ZOCTHCAETCH SHATEHHE
F (A}, pasmoe penmwmme F (I';) mma meroTopore j = 1, p, memar
BEYTpHE MaoskecTra [';. Boe muaomectra H, H < W, Ha xoTopHX Io-
craracTea aHaverge F (A}, npesnmaiomee renganny F (I';) ana me-
Kotoporo j = 1, p — 1, memxar BEYTDE MHOKECTBA I j.i.

HEOE(I'VHR(Z.-‘HJCNE&O OGMIREGCTREY COBUATART ¢ AORKAIATEARCTROM TEDPB-
mur 6. Heficrsurensro, coorHomerud (25), (26) xak pas m osravalor,
¥T0 MHOxecTBO Iy, j = 1, p, ects Marcumym $yEruma F (H) ma =8-
tepsane [W, T;,,), npaaem muomectso I'y, j = 2, p, ABIAGTCH ¢TPO-
FEM JeBOCTOPOHHAM MaKCEMYyMoM Ha maTepeake (W, I';] ® mecTpormm
mpaBocTOPORHRM — Ha ®Hrepsaxe [Ty, T'j,). '

Hma monEoTH ONECAHEA ISKCTPEMATBHAIX CBOECTE MuomecTe [
BECIEM €e ORI OHOHATHSL.

Onpedeaerue. ORPECTHOCTHI0 MHOMECTRA H HASHIBASTCH COBORYI-
HOCTE BCeX MHOKeCTB L, TARAX, YTO

HCLZW.
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HELIME CIOBAMH, OKPECTHOCTLIO MHOMecTBa H ABasercs uHTEpBAN
[W, H). _

Onpedeaenue. Muomecrso H® BassBaeTCA CTPOTMM JIOKaJBHEIM
MarcuMyMoM §YHKHEm F (H), ecam OHO NI0CTABIAET CTPOTHH MAak-
caMyM 910t PYRKIHEE B CBOCLl OKPeCTHOCTH.

Cacdcmeue meopemst 77, MuomecTso H® Torna ®m TOABKO TOTHA
gBNASTCA CTPOTHM JIOKANBEEM MarkcHMymoM (yEroum F (H), xorma
HY =T, rme I'; MmuosxecTRo W3 mocaefnesarensroctn I'. Hrak, B Teo-
peme 7 YCTAHOBJIEHO, ¥T0 QYHRNNA F (fI) nmeeT BeckMa IpOCTYIO
CTPYKTYPY: ¥ Hee mMeercsa Bcero p = N = | W | erporo rospacraomnx
(ca. memny 1) cTpormx Toraxbab x MakcEMyMOB. Ilocnennmii n3 sTmx
MaKCHMYMOB ABJAETCI B To ke ppema rnolaarEsiM. Hmemmo sta.
OPOCTOTA OIPeJeNAeT BOSMOMHOCTH HOCTPOEHES GHCTPOTO BATOPHT-
Ma, PEMEEUS 34027 BRJENSHHA AAPAI HEOOXONMMO TONBKO HOCTPONTE
UpomeAYPy TOCIENOBATENBHOTO Tepedopa BCEX MOKANBEBIX MAKCH-
mymos pyarumr F (H). :

Amanorasgs Mexnmy sgpoMm &G =T, @ npyramm MHoMke CTBaMu [
MoCHEeIOBATENPHOCTE [T TPOCAEIKARASTCA TAXKEKe H HA TEOPeTHKO-MHO-
JHECTEEHROM VPOBEE. BOT Kak 9T0 yCTARABIHBAETCH.

Teopesa 8~. CmeTema Beex TexX NOAMHOKECTB MHOMKECTRR W, Ha
koToprx ¢ymExoua F~ noctmraer mnam OpeBMImaer snavenme F (T'y)
IiA HekoToporoe j =1, p, 3aMEEVTA OO OTHOImMEHEN K Ommapmoil one-
panfan o0BeIEHEeHUE MHOEKECTE.

Horasameavemeo. Ilyers E; B E, — OBa DABNIUIRKX MHEOMECTEA
n3 W, raxme, 9To

FE)=>F Ty, FE)>F () (32)

Ina mexoroporo j =%, p. B COOTRETCTRRE ¢ Teopemoit 7 3amirovwaem:
E;, E, = T';. Hywao HoKasaThk, 9To ARA MHOKecTBa K, |J E, copa-
BEIIWEO HEDPABEHCTBO

F(E, | E) = I (L)) (33)

(merro Bmpmers, uTo Ey | E, & T';).
MMyers o, ¢« = E; | | E, — Taxoit aneMeHT, Ha KOTOPOM TOCTH-
raetcs zRavenue fymunnu F (K, | E,):

'R(CC, E1 U Eg) =F(E]_ U Eg}.

Ilyere, mempmMep, « & E;. TorAa mo cBoficTBY MOHOTORHOCTH
BMeen

n e E)<<nlo, B Ey), (34)
H, CIeZOBATeNLHY,

F(EBx) = min w (i, Ex) < ot (@ Ba) e, By | Bo)=F (Ex U Ba).

O6vepmrsaa (32} m (34), nmoxyuaem (33). Teopema pmowrazama 3,

§ Jlerko npoBepuTh, 9re TEOpeMAa S OCTASTCH B CHIAC, €CIH UCHOABACBATL GLIEa
olpejencHEie QOpefensdvinieill HucleRoBATCABHOCTY, LpUBefeBnoe B pasd. 1.
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Comoctarisia ¢ cofepskaTensHoll TOIRY spenusd QopMyIapoBERM
TeopeM 7 T 8 ¢ reopesavu i W 2, IerKo 3aMeTHTL HX HOYTH OOTHpe
cosnatenme. He xparaer AHmp yTeep/AKUeHHT O eJNHCTBEHHOCTH Ha-

Gopa maomects ['; mociaexosaTensRoCT I, KOTOpOE HAaeT CIENYBINAR
TEOpEMA.

Teopesa 9. BEcunm A 7 A’ ecTb ABe PASIMYHLIE MAKCUMATBHEIE O DE-
OeIANIHAS NOCAeNOBATENRHOCTE OTEOH B To# ke O -MOHOTOHHOX

cucteMit {W, 7>, TO COOTBETCTBYIOINWE I IOCAENORATEALHOCTH I
n T’ coBmaIanT:

p==p, T; =T} Vj=1,p.

Aorazamesvemeso. Hpenmonomun mpormenoe. Hycrs T ~~ 1ep-
BOE MHOMKECTRO B MoCaedosareanHocra I, raxoe, are I'sz= Ty, w0
Py =15 ¥j=1, § — 1. (Hawomuy, aro ) = I’} = W, oo onpe-
JeIeHH.)

Bosvomun apa cayuas: Fg C I's wra Is \ T's = . Paccumor-
PO X HOCIGAOBATEXREG.

Tleppmit cayvaf. B cooTBReTCTRREE CO CIHEACTRHEM TEOPeMHL 3 mag
mmomecrsa H =Tg, tawore, ato Tsgq = Is, D H O Ts, micex

F (Ts) < F (Tsn).

JT0 HepABEHCTBO NPOTHBOpesHT cooTHomermo (3) EXa mocaenoba-
TeasmocTi [ {memba 1), )

Bropo#t caywait, (I's \ s #i)). Hyers H, — MEBEMAJBEOS
MEO::eCTB0 mocmegosatrensgocres H, rakoe, wro H, - ;. Ouesma-
EOo, Hn = PS—ls Uy = Fé:’ rae o, = Hm [r 2 % Hn+1-

ITocronrry gy = I's.; oo mpenmonoKen®mo, TO

F (Tsa) = F(Tsy) < F (Tg).

C npyrof cTOpOHN, YUATHBAA CBOKCTBO MOBOTOHHOCTH A MHO-

meere Dy w I, T's C H,, oupepenesge dyexuaa F (H) o cnepcreme
Teopemu 6, moayzaem

F (F.‘;) L0 (@, F;) S 7 {c,, Hy) K F (Lsy)-

Cropa nprmaz ¥ mpormBopeumio ¢ aemmois 1. Teopema moxasama.

B cootercTsmm ¢ TeopeMmod 6 IOCTENOBATENBROCTS BIOKEHHEKX
MEOECTs I' MOmeT pacCMATPEBATHCA KAK XapaAKTePRCTEKA CTDYKTYPH
MOHOTOHHON CHCTeMH, HEDAPHANTHAA IO OTHOMICHMD H npeobpazosa-
HAAM €& OOpefleiAINAX TOCIAeHoBATeNBEOCTEE ApPYr B [apyra.

PaccmoTprM eme pas MaKCEMATBHYI OIPENENAIOMYI HOCIenoBa-
TeIbHOCTE R CBASBHHYIO € HEH MOCHAEMOBATEMBHOCTD MHOMECTE I° —
= (Ii:_._.. . I'p>. Camemyer ormermts, aro Immomecrsa Ty, \ T,
7 = 2, p, rarme obxaganr meroTOpHME JKCTPEMANRHEMME CBOHCTRA-
M4, A WMeHEO, NOMEMO OnpejeneEHod ma W MOHOTOHHOM CHCTEMEL
{W, =n> mnenem ma W\ T'; Momoromsywo cmcremy W\ T; a,
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rae
ﬂ’(":aH):n(f’!HUF})$VH§(W\FJ):iEH. _
Teopema 107, fippom cucremn (W N\ T, o) smsnaerca mBome-
CTBG G = I‘j_l \ I‘J-.
Horazamesscmeo.
TpebyeTcA HoKa3aTe, 4TO

F'(H)<F’ (G,): VHHC_:(I’V\PJI), H\G’;&Q,
FHEYF @), VHCS(WN\T), HC 6
JloxamxeM IePBOE COOTHOMEHME

E"(H}:giﬁ n' {i, H):irggln(i, H [T

B ceay Toro, 4TO
minn(i,I‘_,-)) min ﬂ(isHUI‘j); VHC_:__'W\FJ', H_Q_:G’,

=y = ULy
B MOHOTOHHOCTH GyEEmE®R R (i, H) BepHO CIeNYHOINEs COOTHOMEBHe:
minn (i, A | JT= min n(i, H YT, VHSW\JI; HEG.
i H T,

i=H L= i
JTto 03EAYAET, 4TO
F'(Hy=F(H JT) <F(Tp)=F (@ JT))=
= min n{(i& |JT)=mina(i, & | )=F(&).
= UL, [Ely )
HoxayeM Temeps BTopoe€ COOTROMEHUE.

C IIOMOIIBED paGCY}KﬂBHEﬁ, AHAJMOTAYIHBIX TeM, KOTOPRI® DPOBONH-
JECh OPHE JOKA3ATEAbCTRE NEPBOTO COOTHODEHAA, HOAYIaeM

FE)y=FHUT)F{)=F @)
Teopema JokasaHa.

B zamnowenne CPABHHTENBHOTO HCCHEXOBAHHA cBOACTE ARpa

G =T, 7 Apyrax anementes I'; mocaemoratenvmocry I' chopmynnm-
PyeM eme ABa CORNUAXLHEX CBOHECTBA 3THX MHOMKECTR.

Jeuma 2-, Ona mawboro maoxectea I'y, j = 2, p, nocxefosatens-
moctu [’ copamensmueo caexyiomiee COOTHOINEHEE:
max m{oy, H,) <  max (o i) (3%)
e EWNT; &l g \T;
Horasamenvcmeo. [lockorery ogepmumo, aro W\ T; D T,
TO, CAENOBATENBHO, HYKHO AOKASATE, IT0
max 7 (tty, Hp) < max  a (o Hy).
G =W -1 xp =TG-\

HeficTeATeNEHO, BAMETEM, 9T0 DPABAA YACTH ITOT0 HEPaBEHCTBA
me meppme Benmamnn F ([j), TAK Kak B MHOMKECTBE [ BCerga
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CymecTayeT Takofl BAOMEHT Yj-1, Tj-1 = 11 N Ty gto

T (\’j-ls Fi-‘l) = F (T.?"'l)‘

Tanrun ofpazomM, TMEE
max oy Hy) 2> F ().

'IL.EI‘J;_]_\I‘}

C apyroil cTopoEs, HeOoIb3yA cBoficTBo MEOmeeTs I'; mociegopa-
TEALROCTH | %0 ompejelenuo I demyy 1, nug muomecrsa Uiy 1t By,
H, 51,4, goaydaes

a{t,, Ho << F (i), Va,e W\ T (VH, D T55).

QdbenuAA MOTVISHHLIE NBA HePABEHCTEA, OPHXOANM K YTBEDHK-

DeHOI0 JeMMBt. JleMaa foxasaHa b,
B coorsercTBnn ¢ devuolt 1, 3 uacTHOCTH, MOMKHO 32IOHCATH

max % (o, H) <L max  n(o,, H,), (36)

&, EWG &, =ZTp 1 G

He & = 1"p —- AXp0 S-M0HOTORHON CcmcreMmu, & I,y — Hemocpen-
CTBEHHO UPENIECTHVIOMES eMY MHORECTRO B NocnenopaTexbaoctn [
Jexna 5. Bee dwboro snementa k, k# &= W, ue npuranae;xamere

muoskectBy U, Axs mexoropore j =2, p, k & W N\_T';, moayzaemsii
IyTEM NPONSBOJIBHONO NPUCORREREHAA eI0 K 3TOMY MHEOMECTBY, He
npesrmraer 3sHaverna yarnam F (I';), 1. e.

Al T, U< FI), Ve W\ T Vi=2p (31

Aoxazamervermso, penmonosram nporusroe. Iyers eymectsyer
Taxoil anevent k & W\ T, koraa

ak, T, U8 > F (T

C xpyroil CTOPOKH, HCHOAB3YA CBOHCTEO MOHOTORROCTH KIf MHQ-
weersa [y [ &, moaywaem

all, ;UM >a T)=F ) Viel,.
Ofbeqmusst 5TH ABa HePABCHCTRA, MPMXONEM K OTHOMEHHIO
FIy 08 = min o, T; U &> F(T)),
£2T; Uk
KGTOpoe NpPOTHBOPCMIT cooTHomerms (25) teopemsl 67, Jleanta noka-
3&11%. COOTBETCTEHN ¢ JeMaoll 2, B TACTHOCTH, MOMKHO BAINCATE
m(k, G UK <<F(G), Ve WN\_G. _ {38)

Ha sroy saramdanmaercs cpasmuTenbHoe HeCHefoBAnne cuofieTR
anpa G == T, 1 apyrux saesenror I mocregosaTessmocTu L.

S Jledma 2 enpanse;iitea 41 an

MMa peflelanneli HoeneioRATeRPHOCTH, YIOBICTAODAI~
LEeil odiesy olpegeacumg

13 pasp. 2. To e oTHOCHTCH ¥ K memye 3.
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[lepeiigeM Temeph K SIBHOMY ONNCAHNI 33aJa¥ CTPYKTYPN3alNm,
B ROTOPHX HAPARY ¢ AKpoM G 1esecoo0pasHo UCHCAB30BATH APYTHE
MHORECTBA TochemoparensrocTn I

B cpazn ¢ TeM, 9TO TEOpMA MOHOTOHHAKY CIFCTEM W, B 9ACTHOCTH,
3a]a9a BHORNCHHA 3KCTPEOMANLHOM HONCHCTOMEl MOHOTOKRHON CHCTeME
PaccMATPEBAOTCA B 9T0H paboTe KarR HOBBIM HOAXO0T K CTPYRTYPL3aA-
uuM JAHHBIX, GOABIIOH HHTepeC NPEeCTABASeT HCCIENOBAHNE BO3-
MOAHOCTH PEIEHHA HCXONHOR 3afa9l ¢ JONONHITEIBMRIMII aupHop-
gl orpadmgennamMy. Hike paceMaTpieanIcs Ipa TANE TAKHX OIpa-
HHYEHHHA,

Ileppstit THD. B ycnoBumax 3agadn CTPYRTYPLSAMI VEKA3aH JO-
oycTuMBIL (Tpedyemsiii) pasMep HCKOMOTO SKCTPEMANBHOTO HOAMHG-
sReCTBA ILTH 7ReJIATENBHBIA MUATNARCH IJIA GT0 PABMEPA.

Bropoit tio. B ycrmoBuAX 3agauu CTPYKTYPM3ANITH 3aJaH Iepe-
TeHE 0COOKIX SJIEMEHTOB, KOTOPLe JoayKHL 00A3aTeABHO BORTH B HC-
HOMOE IKCTPEMATLHOS IOJIMHOKECTEO,

B opakTugeckux 3amauax CTPYKIFpuUlaunm peIpevarTcA ¥ oba
BSTHX THOA OTPAHHYSHWH ogHOBpeMeEHO. B awfom cayuae oHU CRA-
38HL ¢ ANPUOPERME COZEPMATEILENMI CocOpaReHIAMHE, OCHOBAH-
HBIMM #a JODOJHATeNbHo# HEOpMATIUN, ABAM 00pa3oM He oTpaskeH-
goll B UCXOXHEX TAHHHX.

PaccMoTpEM 332wy BRJIRNEAMA IKCTPEMATBHOI TOMCUCTEMBI MO-
HOTOHHOH CEGTEMSHL B CIyIae ODePROTO THIA NOTOAHUTEbHEEX OrpaHd-
weHHi.

Hyerys (W, ) — ©-MOHOTOHBAA CHCTeMa. Ja(UKCHPYeM WUCIO
n, n<< N {(n — marypanspHoe). PaeccMorpmMm cIenymomyio 3amagy:
HafiTH Takoe IIOAMHO:KECTBO &, MHOmecTea W, RoTopoe HocraBmAao
Opt saxeumyM dyvaruue F (H) cpeny scex nogmmoxects W ¢ gucmom
sneMenTos, GOXBIOEM H:

F(Gn)=m§xF(H), HCW, |H|>n. (39)

Permrerue aTofl 3aa9n KaeT CAEMYIOINAA TeopeMa.

Teopema 117

a) Mlas xwoboro muomectea [, § = 1, p, nocxegosarensrocn I
u nwboro mMuoskecTsa H, H ¢ W, raroro, uro | H | > | I'; |, copa-
BEJTHBO CTPOLOE HeDABEHCTBO

F(H) < F ().

6) Hus mwboro MmomecTna T;,j =1, p— 1, mocrenosarenvuo-
ctu I' m mo6oro maomectsa , H < W, taxoro,uro [I'; [ = | H | >
> | 41 |, coOpasegnuso HepaBeHCTBO

F(H) < F(T)).

PaccmoTpuM Temepy 24749y BHIOENEHUA YHCTPEMANLHOH HORCE-
CTEMBL MOHOTOHHOfI CHCTEMEBL B Chydae BTOPOI‘O THIIA OTPaHE‘iBHHﬁ.

IIycrs croBa (W, m) — ©-MOHOTOHHAS cHcTeMa. SaQHUKCHPYeM
HEROTOpOe MROMecTBO I 3ieMentos mumrectBa W, T = W. Pac
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CMOTPINM CIeIVIONEVIO 3ajady: mallTH Tagoe MOOMHOMKECTBO Gy MHO-
smectsa W, Rotopoe joctapasno 6w MakcumyM dyHxunu F (H) cpe-
I BCOX TOAMHO:ecTB W, comepkamux MEomecTBO T

F(Gp)= max F{H). (40)

T_r_:H:_W

OreMeRTH MHGKecTBA 7 B BTOM CiyYae eCTECTBeHHO HAZBATH KO-
wepulMII ateventanmy, Iimage rosopsdA, 3afada 3aKNOYACTCHA B TOM,
qTe6H BHIEIOTH DRCTPEMAIbHYI0 HOACHCTEMY MOHGTOHHON cilcTeMsl,
COIeP;HAYIC BAZAHANE KIKYeBhle BJEMEHTH.

Pemenne cruognrea R COOyHOIMeMY.

Teopena 127, Das awboro MEokecrsa T, T & W, i1 rarors mao-
sweetBa g mocaegosarenvrocta I', wro T < 1's, mo T (L I'g+y, copa-
BeIURBE Tanie COOTHOYEHIIAD

FHY<F{Ts), VHC W, TCH, H\ s+, (41)

FH)SF(Ts), VHCW, TCH, HS T, (42)

Horasameivemsoreopen 11 ni2 BemocpencrreHnO CieAyeT U3 Teope-
MBI6, T T03TOMY UX MOFHO PACCMATPUEATE KAR CISACTBASA 9TOH TEOPEMEL.

Pacemorpennnie cBOHCTRA MOHOTOHEOH CHCTEMET IO3BOILIOT DOMIATE
JACXORHYIO 3A0a%Y BHALNSHNS SRCTPEMANBHOE TOECHCTEMH ¢ JOHOIRE~
TeIBHBIMI OTPAHMYCAUSME B BHE 34TAHHOIO MHOKECTBE KIH9IEBEIX
5JEMEHTOB, O0A3ATEILEAY INA BRINYLENA B HCKOMOE IIOAMHO/MKECTRO
e KaKUM-1000 BHEMHAAM co00pajKeRysaM, BIH B BHAE 3aTaHEOIO HAe-
JaTenbEOTO PasMepa (MHAma3cHa) RCKOMOTo MOAMHO:RecTBa. B ofomx
CIYyTaAX, Kag BTe cueayer us reopem 11 m 12, ecrecTBeHEBIM pemme-
HIeM TARGH 3aJadH ¢ OTpaEmgcHAAME OyIeT HAMMeHBIIee MHOKECTRO
T';, ymoBneTnopAmee COOTBETCTBYIOMEMY TONOJHRTEIBHOMY YCIO-
BUK), HAMDIME] MAWMEHBIISe MHGKECTBO [';, BRIMTAWHIEe 3aKAHHEE
RIlodeBsIe areMenTH. Torma cpasmerme F {I';) ¢ F (G) moxasmsaer,
HACKONBLKO HCKAMRACTCA UAGAJBHOE PERIeHHE BBeJEHHEM IONQIHI-
TENBHBX OTPAHITEHYI,

Hanonmaum, 970 5 pasp. 2 onpemeqdomas MOCHET0BATCHLHOCTE
BIENMEHTOR MOHOTOHH O CHOTEMR BROJAUNACH KAK HEKOTOPAA RCIOMOTA-
TeldbHasA KOLCTPYKRUHA, NPefHABHAYCHHAS NA5 OUPENENeHHA Sapa,
T. €. BHEASNeUHA TaxoTo Haxbonpmero momMuoikecrea G, G — W,
Ha RotopoM Jivaknus F (H), onpeneacnnan 8 (3), gocrrraer ri1o6ann-
nore Makenmysa. B macrosmesm pasmene, Takmm ofpasom, noxrasano,
TTO MOCTPOERNC MAKCIMAILEOR onpenenawmedl MocregoBaATRABHOCTH
OIMAMACT ¥We TOALKO PEMCHIE 3aRAYK MOUCKA ANPA, HO ¥ CYHIECTBEHHO
fooree Py oKOR BCKDEITIIE CTPYRTYDH MONOTOHHOM CHCTEMEI, A HMeH-
HO, DHO HOZBOASET BHABNTL PAX 0COOHIX DOBMHOMECTB [ ; =1, p
TECXOJHOTO MHOMCCTRA, CNENIANBEHE CBOICTBA KOTOPHN AWRTOTTYHLL
eBolicTBaM  Aapa.

VANTHBAS BRIIECRABAHACE, 0 AHANOTHHE ¢ OEpeele e IocIeT-

Hero MHOeCTRA 1), = G nocaexopare sHOCTE I KK A71Da CCTECTBEH-
HO HAZRATH OCTANLINE MEGKECTBA 3TOH NOCIEOBATENBHOCTH KBABH-

JLIPEMI, a4 caMy RotHeTOBRTCIALIOCTH P—HOCJIB,I{OB&TEJILHOCTLIO
Knasuaiep. ’
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4. AAropHTMBI BBINEICHH A
AOpa MOHOTOHHOI CHCTEMBL

Hpo onpesedennu WoHATHE It JORa3aTeIbCTEE TEOPEM, NPHBCICH-
HRX BHIIE, BCIOIY NPEJUOAATABTCA, YTO GIPEdeIsnINas IOCIeIoBa~
" TeNbEOCTD DICMEOHTOB MOHOTOHHOIL CHCTEMEI, @ CIEOBATEIRHO, H AEPO
cymecTByOT. aA AoKA3aTeNbCTBA [OCTATONMO LPENIORNTL ROHCT-
PYKTHBEYI TPOLENYPY HOCTPOEEHA TAaKOI DOCHEN0BATETHHOCTIL.

Hax yKe 0TMeTaNnock, »o:keT GHTh MHOLO PAs3JNTIHb Onperenamn-
MEY DOCHeTORATeNbHOCTeH ogHON U TOI e MOHOTOHHON clcTeME. Dee
OQHH TaT OOHO I TO iKe SIEPO G, 4 BCEe MaRCcHMANILHLIE Ol peJendgmiye
HOCAeIOBATEIBHOCTH B COOTBETCTBAU ¢ TeopeMmoii Y myewT oguy It TV
e MOCJeT0BaTeNbHOCTs KRasnanep I,

PaccMoTpuM TPH PasHBX AATOPHTMA BHICACHUA AApa MOHOTOH-
mofi cmcTeMil. ONHH 113 HHX CTPOHT ONpPEeNAIONYI0 mOCTe0BATENE-
HOCTH O0mIEero BHIA, COOTBETCIBYOINYI ONPeIeleHdmIo Uz pasdy, 2,
BTOpOfi — MAKRCHMANBHYK OIPeIelAOyi0 II0CAEI0BATENLHOCTE, BRBE-
JeHHEYH B pasf. 3, & Tperuii — HeKOTOPYH CHENUANBHYIG ODpene-
JAIIM VIO OoCTIed0RATERLHOCTE.

HPEH{I{E} HeM IDPHUETYIHTL K HBHOCPEJICTEEEHHOMY ONIICAHMKD &AT0-
PHTMOB, PACCMOTPHM OIHY HTEPATEBHYIO IPOUELYDY, HCOOTB3IYEMYI0
B DePBOM M BTOPOM airopmTMmax [6],

Hpoyedypa CACH (u). Bxopso# rrdopuaunell 1us Hee spaAet-
¢l IPOU3BObHOE MHOKECTEO 1 ¢ 3aNaHE0H Ha Beld Pymrimedt x (i, H}
H CHAXAPHAA BeNUIUHA 1, HA3BKIBAEMAA B NanbHekuies moporoy. Ipen-
BAPHTENHHO BHUHUCIAIOTCH BCe BMaderus = (i, A), i = H, ecan oan
pamee #e GHIN ompeXesIeHH.

Rapas orepanma 5TOH npouegypsl COCTONT U3 ABYX J1efCTRMI.

Ilepece peficTBHE 3AKANTAETCA B TOM, ITO NYTEM HOC/IEIOEATEIb-
HUIX cpaBHeHR# 3Havennil s (I, H) ¢ Beanuunos nopora u onpeneaser-
¢S MHOIKECTRO 2JEMeHTOB MHOMKecTBA H, NIA KOTOPHX BHOOIHAETCH
HEDABEHCTRO

w (i, HY < u.

OTE 3TEMEHTH B TPOA3BONBHOM NOPANKE BRAKUAIOTCA B hopuApyeMYIo
OOCHeNOBATENBHOCTE DAEeMeHTOR MHORecTRa W (Zpm sroy ouy nexmno-
9ai0TCA H3 MHOKecTBa HY.

Bropoe geificTbHe 3aRAIOWASTCA B TOM, UTO AIA BCEX JIEMEHTOR
muomectsa H', H' < H, ocrapliyca moche Nepsore Aeiictsusg, nepe~
CIUTHIBAKTCA BHAYEHHA BECOBOR QVHKLAM, T. €. BLIYECIAIOTCH INA-
uerna r (i, H'), Vi = H’', smecro n (i, H), Vi = H.

Ilocne pToro DpHCTYIAT K IepsoMy HeficTaui cixepyiomeil wre-
paumm: OTOHPAIOTCA DIAEMEHTH MHOAecTsa H', YAOBIeTRODAIIE He~
PABCHCTBY

w (i, H) < u,

H B IPOM3BOJLHOM TMOPSIAKE BRIKTAITCH B OPMUPYEMYIG HoCIe10-
BATENLHOCTD DJEMEHTOB MHOJKECTBR W O T. 1.
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Hocaeausg utepannda nponeiyps onpemensercs TeM, WTO ¢pelwm
QCTABHINNCH 37eMOHTOR MHOAPCTBA fI HET HI OQHOrO ¢ BeCOM, MEHL-
LOHM IKTS PABHMM 4. Peay nLTaTos NpPOIefypH NPEICTABIALTCA HEKO-
TOpoe MHoecTBo E, E C H, ocTaBIiuXCA BIEMEHTOE C BEIYRCJICH-
unMy 3AavenuaMt x ({, £). Yi == L, Kamxgoe I3 HoTopslX 0oNbLuIe 3a-
ZAHHON BEIDYRHL N, N YYACTOR fopMupyeMoil mocrzeN0BATeIBHOCTI
530MEHTOB MHOEerTsa [, «BRIMOIEHHBH» 5JeMEHTAMI MHOMECTEA
HN_E p pIge HeCKOIbKNX [OCIE0BATETBHBIX IPYON 3JIEMEHTOR,
OpOU3BOIBHO PARCCTARICHHNY BHYTpH kawmoft rpyomui. B gacrmow,
HO BechMa BawHOM civuae peayanTarton npouenypn CJIOW (u) su-
JACTER OYCTOR MHORECTBO F == 7, & BCE JEMEHTH MHOEecTBa H
ofipasyioT ywactor Qopsiupyesell mocleIoBaTe TRHOCTIL, .

Jowsre 47, Tyers wy == wy, H, — peayastar nponeaypsr CJIOH
{#1,) ma wmomecrre W', H, — peaynwrar npouexyps CJAOW {(z,) ma
suoskectne 1. H, — peavasrar npouenypn CJIOM («,) Ha MHOmecT-
ge I, Torma H, = H,.

Horazameavemso. JloKamen cHadama, 4To

1. H,C H,.

B cuay souotonnoctu Gyernun « (i, H) u roro, uro H, — pe-
syastaT nponeayps CTIOW (u,), BEmonsaeTca cooTHoMeRue

Al Wy a H)>u, VieH,

JTo 03HAYART, YTO HOCJE RHIOTHEHHA NEPBOl HTEPANME MPOIe-
avpet CJIOW (v;) ofpasyerca mmomectso H' = H, ¥ BuNOXIESETCA
COOTHOMIRHHE

afi, HYZza (i, Hy) > u,, Yi= Hj.

Paccyuimana ganee TakuM o6pa3oM, UPHXGIEM K BHBOKY, 9TO dJe-
MEHTLL MHO::eCTBa f{, ¥ie MOTYT GRITH BHENHYTH HH Ha OFHOM HIATE
npomnerypst CJIOM (1)) ma muowecrre W. 3naunt, H, = H,.

Tenmeps poramei, YTO

9

i Hl g Ha-

(uepnuHe BWIOJHEHHE CIeYIOMEro COOTHOUICHIIA:
ali, Wy>=a @, H)Y > u xu, Vie H,.

P

To ects Ha mepsoit nrepannn npouenyps CJIOW (u,) na MEORECTES
W se MOry? GHITE BHIKMHYTH 2eMeHTH Mito;kecTra K. 1IpoBona namee
PACCYIRNCHNA, AHATOTHIHBIE TEM, KOTOPHE OPOBOAMNHCH TPH JOKa-
3aTeapCTRC NEpPBOro IYHKTA, noxydaem, gro H, = H,.

IIrak, BHIOONHEHHE NepPBOr¢ H BTOPOTO NYHKTOE O3HAYAET

Hs = I'{I'l

910 ¥ TPelOBANOCE HOKARATE,

Jdemma 5. Ilyere w; > uy. Hy — pesymsrar nponenyps: CJION
(2}, Hy — pesynprar oponenyper CJION (u,) ma ToM ae MHOMKECTR
H. Eean i

FH)>n, 170 H =H,.
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Ecan
Iy, =2, mo H;y= (.

Horasameavemso. Jlerro sumers, uto rak waw F (H,) > u,. To
pIeMEHTH MHOAecTsa A, HE MOTIHH OHThH BHKIHYTH B pPe3vIbTare
mporenyptt CJIOU (). Smaunr, #, & H,. Ho F (H,} > u,, a 3na-
qur, H, © H.. To ectp H; = H,, uTo 1t TpefoBaT0CE JORA3ATE, Bro-
poe YTBePAKIEHEE JEMMLL AOKA3HBACTCH ¢ TMOMODIBI0. AHATOTITHBIX
pacc-y}meﬁnﬁ.

Aazopumas Al mocrpoenns obueii onpenengiomed MocIeI0BATE 1B~
moctn (cv. pasf. 1). Hoaaraem I'y = H = W. Buuncaawrca snaue-~
rusg © (i, W) 1na Bcex sfeseRTOB MHORecTsa V¥V 11 onpeleianTes aBe
BEeTIIIHHE]

w =minx (i, W), uw'=maxa{i, W).

=W =W
(DIIHCI-Ip'yeTC}I OPOH3BOIARHOC 3HAYCHIIE # MeNAY OTIIMII BedITYHEAMIT,
r. e u:u < u<u B opocreflimeM cayuae, CASIAVIOIIM 06pasoM:

w=(u + u"2.

Ora sne Gopmyna HCHOAB3YETCA B LIA Hepecdera 3HAYEHNA U HOCIe
TOT0, KAK B X0 BRIIONHEHHA AJTOPRTMA H3MEHANTCA BeIHYNHEI u'
uou'.

Il poussoavrwdt j-i wae. 3anycraerca npouenypa CJIOW (u) ma
mao:kecTre I (Aa mepeoy mare H = W). B pesyarsrare ee nunoame~
HHOA BOSMORHE [BA BAPHAHTA.

1. Muosmecrso £ — mycroe. B arom caygae, xoropoit osmagaer,
€70 [MOPOr CHWIDKOM. BeNRK,) BHAYeANe U IPICBAMBASTCA BeInUuAe u”,
1. e, u”:==u, CHOBA OLPEALNASTCA U U CHOBA 3AIYCKAETCS IIPOMOETy-
pa CJHOU (u). Ipu sroy smesmearsi, BRIWUCHHbNE B HOPMIOPYRMY
HMOCAEKOBATENBHOCTE B PONECce IPEMHIAYIEro BRITONHEHIT 3To% IIpo-
Heoypr, «ESHMaIOTCH» H3 Hee B CHOBa BO3ZBPaAmAalOTCA B TeHVIIee
nopMEOKeCTRO H. B pesyawrraTe cHOBa MosneT OHTEH OBa BADPLIAHTA,
HKOTODPDLIE PACCMATPHBAIOTCH B COOTBETCTBHM ¢ HAHRHM ONIICAHHEM.

2. Muoxecreo £ — me mycroe. B artonm cayyae BRIOUEHHDIS
B OPMHEDYEMY K MOCHEIOBATETLHOCTE 3AEMEHTH PUKCHPYITCA B Hell,
a MHOMECTBO E'Oﬁ'BﬁBﬂHeTC}I OHEePeIHMM MHOGMIECTRBOM IOCTICTOB &-

reapuocty [, T. e. T'ju, = E. Ha 5ToM MHOKeCTEE BHUYICTASTCS Be-
amarra  F (Tj4). 3SamermM, 4wro mo nocrpoenum £ (Uj4) > u,
n samycraerca npomeaypa CJIOM (F ([;.q)) ma smomecrse /1 =
= Ty

B pesynrTare B cnyuae 1 mmomecrno H = T';y ecrs agpo I,
T.e. p=7jF4-1. B cayzae 2, Korga monyiaemMoe HOROE MAOIKCCTEO
E, EC H, me myero (B == (), nepexensat v caegyomenmy (f -- 1)-my
mary ¢ MEOMKecTBoM K, 1. e. sHavenne F (H) mprncsamsaered BeIHNIiHe
u', CHOBA OTIPEJINIAETCA U M CHOBA sanyckaerca nponenypa CIOM (u)
Ha TOC/IeZHeM MEOmectse K.

Teopema 15-. Muorecrso Iy, monydaemMoe B pe3yabTaTe BHIION-
HeHUA anrTopuIMa Al, eCTh oUpenelmMOe MHOIKECTRO.
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Horazameavemeo. JloKamex cHAYATA, 9T0 MHOAeECTRA [, =1, p,
TOAVHAIOIACCS B Pe3Y.IbTate BLIIOJIHEHHA anroputMa, ofpasymor
COOTBETCTBYIOMIIC MHOMKECTBA I3 OQUpeeIfiomell nocnefoBaTenbHo-
cri. JIR 3TOro JOCTATOTMHO IOKA3aTh. 410 JI000€ 13 STHX MHOMKECTB
OVIeT JTORAIBHBIM MAKCIMYMOM QYHRLUNH F {H} (cat. caemcTsae Teo-
pesst 7h Ilrax:

F(Hy < F(T), YHOT;, =1, p.

Muossectso [; ecTp pesyIbrar DpIMEHEHUA HPOUEYPHL CJIOW (&)
n F{Ty>u Nyers F(H)>F(T;) aia mexotoporo H DT
Teraa F (H) > v, 9T0 B €BOI 0FEPes O3HAYAST BHIOOIHEHHE COOT-
HOIGEHN S

af{i, HYy > u, ¥Yiz= H,
TaK Hak

F{H)=min (i, H).
izH

B cuoay smonotorHocTn dyurung x {i, H) MOKHO 3ADRCATH
a(i, WMyzali, MY>u, ViesH,

970 03HATNET, UTO B XO¢ BHIOTHEHUR mepsoll HTepaLHU IPOUENYDH
1z CI0OA (1) me sor GbITS HCKAVYEH EY OXHH 3JIeMeRT MHOMECTRa H.
Ha ocTtapweves snossecrse H', W= H' = H, Tax;ue BROOJIHAETCHA
COOTHOMEHTTE

ali, AY>=a (i, HYy >u, Vie .

Paceyaigan Taxmy ke 00pazoM, Mo:xHO yOSIUTECA, Y10 PeayabTa-
roy opouenypel CHOEM (¥) »Momer ASAATECA NEME MHOMKECTRO
H® = If. Ho, Kag HaM n2BecTHo, Pe3yIbTATOM 3TOH DPOUEZypH
ABafAeTcA MEoectso I < M. llonydennoe mpormsopedue IOKasb-
BACT, %TO

F Yy <,
T. €.
FAH) < F (T

410 N TPefoRATOCH NOKABATH.
Hosazarenserse Ttoro, ure Vg = &£ 1), rme & — oumpegenmmos
MHOMMECTRO, OYeBHEHHM ofpazoM CIegyer I3 ONpeledeHHA AApPa,
a TaKMe N5 ONWCAHUA j-ro mara AnropurMa Al (Bropoil BapuaHT).
Ageupuims A2 TOCTPOCHUA MAKCHMANBHOH onpefendiomeil nocae-
AosaTeabHOCTH (CM. pasf. 3) cocrouT w3 p, p < N == | W |, maros
(napamerp p He PUKCHDPOBAH 3apaHee; OH OIPOILISETCH ABRTOMATH-
9eCKH B XONe BLUONHeRuA airopurma}. Wamgri mar cocTour ma
JBYX 37auom. '
Ilepnmit atan. Muokecrro ocrasmamxes ¥ j-My wary (eme He
© BRINYEHHLIX T (OPMUPYEMYK IOCIENOBATENBHOCTL) BIEMEHTOR
ofhaBnseTCA OYEPeNHEIM MHOMECTBOM [y, B wacTHOCTE I'; = W.
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Brigucaennoe Ra npenwaymesM mare spadexue F([;) =minx (i, I))
i=T,

(Ha TepBOM WATeé TPEIBAPUTENBHO BHIYUCTHIOTCA BCE 3IHAYCHIA
x (i, W) u segmanma & (W) npuanmaerca B KaZecTBe f-I'o 3HAYCHUA
nopora &;. CnemoparessHe, mepauii 37an NPOE3BONBHOTO, KPoMe Tep-
BOTO, HAT& MMEET TACTO JeKEADATABHLIA XapAKTED.

Bropoit sTam Bamo4aeTcd B mpEMeHeHus apomeaypst CJIOT
(F {T;}) mo oraomenumo K MuekecTsy I';. B pesyasTare ee sumodHeHNA
BOIMOKHB (B4 EAPUAHTA.

1. Maoxecro E mycroe. B srom cxyuae ymHEOecTBO I'; 00Th ARPO,
T, e. p = j, & ANTOPHTM 3aKAHIHBAET paboTy.

2. Muosmecrso F He myctoe. B aToM ¢iydae mepexofar K CHENyio-
memy (j <4 1)-My mary anroparMa ¢ MHO:ecTEoM L II BeIRYNHOK
FE)= mi}x; n(i, E).

=

Teopema I47. 1. PeaynwraroM BLIDONHEHHS ANTOPRTMA ABIALTCHE

MAKCAMAJABHAA ONPENENAmMAS IOCISN0BATEALHOCTE.

2, MocaemosaTensrocTh I'Y, TONYUEHRSA B DE3YIBTATE BHINONHE-
mug agropETMa | SBIAETCH TONOOCIENCBATEABHOCTLI0 NOCHENORA-

TEABHOCTH 1y, NOAYYeRHOE EpU BRINOMHeHHE axropmrya A2.
Horazamenvcmso. 1. Tor darr, 970 HOCTPOCHHAA NOCICLOBATEIb-
HOCTH ~- ONPEFENANIAT, HOKASHBASTCH AHAJIOIMYHO TOMY, KaK 3TO

IOKABEBAGTCS ANA mochenosaTexpHocTH It {Teopema 13}. Ocraerca
XORA3aTh, YTO B 3TOM CAYYAE BHOONHAETCA COOTHOWeHue (24). Jme-

ment ap €= [F \ T} BHKEXMBASTCA HAa HEKOTOPON ETePAaUHE IPO-
nexypst CJIOW (F (T%)). B cmny momoromaccrm bymrumu n (i, H)
M TAK KAK MEOeCTBO Hy €CTh B JaHHOM cIydae DOAMHOMECTBO HEKO-
Toporo §, pesymsrara I-#t mrepammu mpomeayps CJIOW (F (I'3), ma
KOTODOHU JNEeMEeAT o) BEIRMABIBAETCA, TO

F (Pﬁ) > k1t (ak_a BI) = 0 (a!‘v HI\)

B cmiy mpomsBORBHOCTH BHGopa MHEomecTsa [ m smementa o
YTRED:KACHEE JOMASAHO.
2. Vs nmemmu 4 pesyneraril npouenyps CJIOW (u) ma Wu ma

awboM MHO)RecTBe I'; cosmamarr. Mmouectno I':, taxsM oBpason,
ecrs pesyrsTar mpmmenerms npomenypst CJIOY (z) x mmomecrey W

2
IPH HEKOTOPOM &. Ecnx 310 & = F (I'}), To ouesmaHO, 11O I = I‘?ﬂ-
Ecnm me u = F (I3 BEx opy KakoM j, To CYIMECTRYIOT MEOMKECTBA
%
I% u Tj,, Takme, wro _ -

FT) <u, F (%) >u (43)
HOGJ‘IGJIOB&TEJIBEOB ApEMEeHEeHHe XeMM H B 2TOM CAYTae QOaer

1
Ty = r?—n-

Hrar, mo6oe MHOERECTEO H3 HOCHENOBATENbHOCTHE [t €CTh B To /He

BpPEMA M MHOMKECTBO W3 NOCHe0BATEILHOCTH 12, uTo I Tpefonanoch
JOKA3ATE.
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ITakoney, Bu:ke OmMHCHBAEGTCH QIATOPHTM HOCTPORHDA TAK HA3ZH-
Baesoil crporoft ompeneagiomeil DOCAEJOBATEIBHOCTH, XOTA €T0 B~
nordenue Tpefyer HeckoZbro (GOJBHIEr0 WHCTA OMEPalNi, WeM Bli-
moHenHe aaroputvok Al mam A2, npaeegesanx Builte. Ero onmca-
HIe, KaK OyNeT BNAHO, HAMHOTO OPOMIE.

Aseopumae A8 cpomuTea R HOCTPOBHNIIO Taxed mocaemomarens-

reern [ = (i, . .., iy) saemenrop mMEowmecTsa W, uTo gas awnloro &
(1 <R KN, ecn My = iy, fhary - - o, BN,
A (i Hy) = min (i, #y). (44)

=2

B cayuae, ecan MuAImMyM B (43) DOCTATACTCS HA HECHKOABKIIX DIEMEXN~
Tax mHokecTra Hp onHompeMeHHO, To BHSHpaercd mioboit M3 HmX.

B rawecrse ucwonoro mposuecTsa G BLiOnpaeTcs Takoe Han(odb-
mee yHoxkectrso H,, 4To

I (I Hy) 72 0 (i, Hy), VB = 1, N. (45)

Jdaa T -oR0TORHOIN cucTemEl B (44) BMECTO MUHEMYMA HEoOX0IMO:
IIICATL MAKCHMYAM, a 8 (45) BMECTO 3HAKA ¢22» — SHAK «<0».

HABMI CHORANT, DOCTPOSHES OUDENENANIER TOCHeT0BATeALROCTIE
OCYOECTRIARTCA TIYTEM IMGCIAETOBATEIBRHOTO YVA2JeHENA N3 0CTABIIIINCA
K E-3y mary 9aeMeHTOR, T. €. M3 MHOKeCTBA Hj, pIeMeHta i, ¢ MITHE-
MAgRHRM 3HaUeHAeM $ymRERE 7 (i, H;). [lpu srom kawump# paz
FePeCUNTHBATEA BECA OCTAKIUXCH 3NeMEHTOR. JIEeMEATH B IOP AR
X yaaIeHUA 00pasyvIoT MCKOMYIO HMOCIHeNOBATEIBHOCTE [ H COOTBET-~
CTBYWIIYIC eff moCHeNOBATENBHOCTE BIO:RERERX MHOKeCTE H =
= <H11 A -H’N>r rae

Hy=W, Hy=H/\i,..., Hyp= HyNigso o Hy = ige

(46}
Aagropary saramdusaer paiory, KOoTIa Bce BjeMeHTH ME®HRecTsa W
OK&3AJNMNCH BHCTPOCHHLIMI B Tocaenoratenbhocts J. Ilpm atom dur--
cupyerca pexopixoe 3muateHne T (i, H,) Oyuruma = (i, H,),
COOTBETCTBYIOIINIT €Ny 3JeMEeHT g = i, U MHOmRECTBO G = H,:

T {is Hy) = F(G)= max n (i, H}). (47)

=1, N¥

Tor gaxr, 4To ¥ xauectse G sHbUpaercs HanbodbINee MHO/RECTRO,.
VIaoBlIeTBoDPSIOMee (47), T. . MHOMECTRO ¢ MAKCIIMAJLHEM 3HAUCHHCM

dyurunn F (H;), nepsuM scTpeTHBOIeeCH B NocaefoBaTeapHOCTH 1,
yoolHO BamMCaTe B BHAEe CACEYIOMOX COOTHOmMERH 7

F (FI}C) <F (G)?1 \fffk :)Gs Vk = 1-! M 11 (48)
F)<FG), VH, =G, Vy=m, N. (49)

7 Nna @-wonoroEroil cricTeME BMecTo (48) B (49) HeoGXONMO BOCIONBAOBATHCR:
CIACAYEIMI  COOTUOICHIAMI

FHEY>F(G), VH,DEG Vi=T1.m—1.
FlH)y 2 F(®), VHyCG Vy=mN.
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PaceMoTpiM HECKOIBKO §0mee MOApoGHo, RAKIM 05Pasont HpPH 3T0M
BHIEIAGTCA HMOCHEOBATENLHOCTh KBABHAEP L = Ty f =1, ; I
[HoctpoeHne OOCJAETOBATENBHOCTH [ 9JIeMeATOB, MuOkecTBa 1V
©03HAYAET TaKKe ONHOBPEMEHHO® UOJIYHUeHHEe II0C/AeN0BaTeJbHOCTH
BAOACHHEIX MHOMKECTB A H 9ucH0B0d DOCIe0BATEIBEOCTH MOPOIOB
6 = <61$ vy 6N>a TEe
61 =T (I:l, W) =F(f1),
8q = max [8;, 7 (iy, Hp)=F (H})).

Bupasgerne (50) mosBoxsger 0codo orMeTHThs (T. €. BELIEINTH)
TOYKHE OOCHAENOBATESBHOCTN M, COGTBETCTRBYIOMUS H3MeHeHnW (B JaH-
HOM CAYI4e YBONUdeHM:0) BeamImHH mopora. Fcam ofoswawuts mx
gepea I';,j =1, p(p << I\«: = | W}, 70 DOIyImM DOCIeL0BATENABHOCTD
BRO/REHHHX MHOReCTB I', ABAANIYIOCH HOANOCIENOBATEIBHOCTRIO
nocaefoBaTeILROCTY MHOMecTB [, 1A roropmx (faa [y, j = m)
BHOONHAETCA cooTHOmMeHne (3) B (24). Teopema 15 moxassipaer, aro
570 M GCTH TA IOCHENOBATEIPHOCTE MHOMECTB 1, CYIMECTBOBAHIME KO-
Topoil HPEIYCMATPHABACTCA B ONPENSNCHAR MaKCUMAIBHOI onpegens-
someff mOCHEemOoBaATENBHOCTH,

Teopera 15. llocTpoerHan Lo ONHCAHHOMY BHINE QITOPHTMY IO-
CHEJ0BATANEROCTE [ e¢Th MAKCHEMANBHAA OLDDPENENLIOMAA IIOCIEeNo-
BATRABHOCTE O)-MoHoTOHNOE cacTeMEl (W, n).

Horasamenvemso. Hymmo noxasars, wro maowecrsa Iy, j = 1, p,
WOAYISHHOA OPM NOCTPOCHEN HOCNEROBATeNLHOCTE { ]IOC.'IBI[OB&TGJIB—
FOCTH MHOKECTE 1, yAOBNETBOPAWT crolicTeanm (5), (24) m (6) mocae-
moBaTeNBROCTH I, NPeyCMOTPEHHEON OTPEReTeHAEN OMpeeaaromeir
IMOCTEROBATEABEOCTH.

Bumonnenue ceoiicts (5) w (24), Kar yike 0TMETANOCE, OYERUTIHO,
TOCKONBRY MEOmeCTBA ['; B COOTBETCTREM ¢ OMMCAHAKM AJTOPATMOM
HERCAPYWTCA TPH Ka,{mou ypenmeeHHE 3HAagenms mopora O; (oM.
(30)).

Homaskem cmpasennmsocts (6). B pezynprare BHIOONTHeHAA anro-
PHETMA NOCTPOCHHA DOCHeToBareNsHoCTE [ moxyTaeM

FH) < F(6), VH, =6 (Vk =m, N).

Hywuo moraszars, uro
FH) L F (G, VECG,

T. €. 9TO BTO HEPABLHCTBO BEHIOOIHACTCA THH J'IIO6'B‘EX IIOI[MHO}KGCLB
MEOKecTBa (7, Ho 00A3ATENBHO BXONAMMIY B NOCHENOBATETLHOCTE H.

Npeanoxosxnm mpormeroe. I[Iycrs oua bexoroporo H, H T G,
BEIIOAHABTCA CTDPOTOE HEEDPaBEHCTBO

FA{H) > F(G). (51)
IIyers H, — mauMeHEOIee MHEOMKECTBO MOCIRNOBATENBROCTH M,

comep:xamee MmEosxectso H, 1. e, H, = H, H,,, = H. Ouesrnao
Tagme, o i, = H, i, = H,, i, = Hny. Torga, yeaTsiBam ompe-

(50)
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meaenue gyaRwn F, esoficTho MOEOTOHRHOCTH H BpPaREA0 (44}, Moxnoe
3AMHRCATh CJACAVIONIVIO IIEHOUKY HEePaBEeHCTER:

FHY<nlly, H) ol Ho) < F (G).

xotopas mporosopesnr (31). Teopema monazaxa.

Onncapguii a1TOPHTA NO3BGAAET HOCTPONUTE CTPOTYI0 ONPeIeIA10-
mMYyK OocIeNoRaTeNbHoCcTE, Ke Xapakrepucruveckoll ocofeHHoCTLIO
Apasgercd BHIOJHEHHE PABEHCTBA (44) H BHeIeHHE AZpa, KOTopoe
B 9TOM ¢Iy¥ae oNpeJendercs BHIoInenneM cooTnomernnii (48) 1 (49).
Qgmakoe mpuMeHeHHIe »TOTO aaropwrya rtpefyer ero yTOYHeHIIA.

Onpedetenue. DASMEHTH i U iy, £ > n, onpefedsomed nocnego-
BaTeIBA0CTE J{S-MOHOTORHON cHUeTeMII HazomeM [-PAaBHHIMU, ecan

T (Ege Hn)zn(iw Hn)= min n(i’Hn)_‘:FL(H) (52)

iSH,

—,

{a Q1A {S-MOHOTOHHOM CIICTEMEL CODTBETCTREHHO, ecan & {52} sarennrs
MHHHMYM HA MaKCHMYM).

B COOTBRTCIBIN C OOUCAHHBRIM BHINE AT PHUTMOM HOCTROoeHNTA
ompeneasomell NOCIENOBATEIBHOCTY NOCHEAOBATEABHOCTh CTPOHTCA
¢ TOQIHOCTRIO A0 f—paBme ANEMEHTOS. Hpﬂ ATOM 3apaHee HOIIZBECTIO,
HacKoAbKCe OyAYT pasiHuatThed NOCHETOBATENBHOCTH, TIOJVIEHHRE:
B pesyabTaTe BRIJOpA B KawecTBe OUEPEAHOIO aXeMEHTa i, Toro HIW
UHOTLO 3MexeHTa 03 rpynusl J-paBEEX. B To jtie BpeMa marecTHo (M.
Teopemy 9), UTO TOCAEEOBATEABHOCTH KBABHANEP OBYX DPa3dNIHEX
COpeleNdMiXca NOCACTORATSIHHOCTSH OTHOM H TOH e MOBOTORBOIE
CICTEMEL COBIANAIT, 8 CIeJOBATENEHO, HE 3ABHCAT OT BRGopa [-pan-
HEIX 3IBMEHTOR. OT0T DEe3YIABTAT TOITEECPIRAAETCA CIeTVIOIHM'
o0pazon. .

Jesma 5. Benn iy, 0 i, k> n — I-papnbie dIeMeRETH B Docue-—
moBaTedbHocTH [ C-)MoHOTORHON cuctens (W, m>, To He cyDiecTByer
TAKOTO MHO:ectBa ['s 3 mocnemosaTeablioct I, aro i, &= I's, Ho
iy &= I's. Hnaue ropopa, B mocneRoBaTeabHeeTH |’ CYMIECTBYET TaKoe.
mEOmecTRO [y, a10 i), 1, & Iy \ Tjiq, amb0 iy, iy & Ty

Horasameavemeo. IlpegnonomuM npoTRBHEE, T, €. TYVCTE B IOCIe-
Josateasroct I ectsh Taxkoe MHOMecTBo I'g, aTo iy &= Iy, Ho i, & Tg.
Torga, ouesinuo, I's C H,,.

Henmonbays Teopemy 6 xo oTromenno x mmomectsy Hy,, H,\_
N\ Ts = ¥, moxydaen IeEmouIKy HepPABEHCTR

A (ipy, Hpy < F gy < m iy, [s) < 7 {iy, Iy

B ro0 sxe’ npems, mo ONpeReNeENni0 J~DaRHHIX DAEMEHTOB JAR i
o iy, BMEEM

N (i, Hy) = « (i}, Hy).
Homygwennue cooTHOWENNA IPOTHROPEUAT NPYT APYTY. Jenna mora-

3aHA.
Nuage ropops, BHGOP TOTO MIN HHOTO HAEMEHT2 U3 /-paBHMX He

BIAAET TA NOCTPUEHNE INOCASTOBATEILHOCTH KBa3uAIen T'n REIIET8~
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gna agpa G. B To sie BpeyMa 014 MORABATEIHCTHA TCOPEM ¢ CBOIICTBAX
NOHOTOHHOIX CHCTEM I G DPAKTHYECKODO HPINMCHEHNA ONMHCARHOLO
aIroPUTHMA HeoOXOoNmMO BHOpPATs MPON3BOAGHLIH, B0 QUKCHDOBAHHEIL
cocod OTHOBHRYHOTO NOCTPOGHAA OUPENeIAIOmeil DOCIeNoBATe.Ib-
HOCTII. ¥ CTAHOBIM CJISNYIOmEe.

Hprlﬂu ro 1. BclH OpA DoeTpOoeRUR O PeleNsIomEelt TOCIe 0BATE Th-
HOCTH S-MOHOTOHEOH CHCTEMEl OO OUTCAHHOMY BBHINE AJFOPHTMY HA
7-M THATE BCTPEYANTed [-PARHLIE JMEMOHTHI, TO IAH BRINWYEHNHA B IO~
¢IeT0BATEIBHOCTE [ HA 9TOM IDArs, T. @. B KAYECTRE DICMEHTA i, BLI-
GupaeTcA 2JeMEHT ¢ MOHEMAXBALIM IMCXOTHWM HOMEPOM, a AT
2-MOHOTOHHON CACTEMB — ¢ aarcEManeHLNM. [Ipegnozaraeres, d9To
ampHopil Bee IIeMeHTH MHoKecTBa W BpeAcTaBIeHn! B BHAE KAKOI0O-TO
CIILCEA, T. 8. 2AHYMEPOBAHA.

TfocaeqoBaTedbHOCTE J, TMOCTPOSHHYH MO OMICAHHOMY BHLUIIE AJITO-
PUTMY DI HOMONII STOTO IpaBIIA, Gyes nassbats Ganciposautoii.
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A H.OPJOB

OB]JJ,I-II'[ B3I HA CTATICTHRY
ORDBERTOB HEUMCAOBON IPITPOIBL

Crarbs — Tepssil n0apodrwil odsop mo EoBoll oracTe MaTeNaTHIecwoif
CTATNCINRL, KOTOPYH aBTOp IURBIBAET ¢CTATHCTHKON (0LEKTOB HEIUCNOBOI Npu-
pojsts, Ee pazsnTie B OCUOBHOM CTOMWINDOBAHO 3allDOCAMI cOOHOAOTMU, Kax
CRMOCTOATEILHAA HavIHan o06JacTh oHa copMIpPOBaKa B BAYLUTEIbHOH CTCOEHA
padoTayu apTopa. 1L0dTOMY, 9T CTATHA COZEPHINT AOBOJILHO MHOTO CCHACK Ha
ero paSots. !Iporpasma pazentusd HoBoll ofmacti cratnernsn Gs1ra ux edop-
siyanpoeada B 1978 1. [30]. 3mecs JKC_OCHOBHOE BHHMaHIE yheadeTcd Lfplino-
MaTeMaTHIecKoi ¢TOPOHe CTATHCTHRE 00BLEKTOB HelYHCIOROIl NPHPONH. & 3a OOA-
POGHEMI GOPMYAUPOBKAME, 10KA3aTEILCTBAMY 1 oﬁgymgenneu BOIMOMKHBIX IPII-
AOKeREN YATATeND OTCHAaeTcA K NPeANAYVIIUM DyHanKaIliamM.

1. CrarucTHxa 00BeKTOB HeuMcloRCH NPHPOXBI
KaKk 9acTh MaTeMaTH4ecKoll cTaTHCTHKE

1.4. Bepoamuocmuas cmamucmuka @ anatus dannnz. B artolt
CTaThe TEPMUH (CTATICTHKAY CAYHET COKPALIEHHEM JAIA TepMHBA
OIATEMATHYRCKAA CTATHCTHRA». PASNHYHBIE ABTOPH! DOHHMAKT €T0
no-pazuomy. Cymecrsyer Gonee 200 pasnusssix cnpemenemmii [24].
IMoartouy meaecoodpasmo mopropmrs onpemenemue A, I, Hommoro-
poea n I0. B. Tlpoxoposa, ganrce ¢ Bonrmoit CoBercroit IHOEKIO-
negan [16), roToporo u 0ygeM UPHAEDIRHBATHECH.

«MareMaTaYeCcKAaA CTATHCTHRA — PAa3Ne]T MATEMATHRHE, TOCEA-
DISERBIH MATEMATHYECKRM METOUAM cHeTemarunzanny, ofpalorri I
HCTOTb30BARTA CTATHCTHIECKHX JAHHBX ANA HAaYTHHX ¥ DpPAKTHYeC-
KIIX BHIBOJIOB. I1DIr 9TOM CTATHCTHISCKAMH AAHHEIME HASHBAKTCH CBe-
JeHHA 0 Bncae o0BeKTOB B Kakof-nubo Goaee unu MeHee ofmuproi
COROKYIIIOCTII, 00JAZAIOMPX TEMH HJH OHBIMII TDH3HAKAMH...»

B cootsercTBUN ¢ 9THM ONpPEJENEeHHEM K MATEMATHYeCKON CTATH-
CTIIKEe OTHOCATCA He TOJIBKO MeTOMNM, OCHOBAHHGIE HA BEPOATHOCTERX
Mozenax. B mee sXoiAT I TakEe o0MACTHE, KOK KNACTED-3HANNS, MHG-
ToMEepHOe NKTHPOBAHNC, Peupe3eHTATNBHAA TeOPHMA MaMepenuil
I T. 4. YacTs MATEMATHICCKON CTATHCTRKI, B HCTOIL3 VIO YIO BePCAT-
HOCTHNX NpPeIcTABASHUN, NPAHATO HASHIBATH AHANM30M JAHEBX.
Hoseuns  coOTHOIICUTIC MeNY AaHAMH30M JAHAEKX H MeTOTAMIL,
HCIONB3YIONIIMH BCPORTHOCTHEE Mofenn. [1yeTh maHa cOBOKRYHHOCTD
TOYRK Ha NJ0CKoCTH. Merol HamMeHBHINX KBAJPATOB HO3BONAET
TOCTPOMTE IPAMYIV, B ONpeNeNeHHOM CMECHe HaAnyummM ofpaszoM
NpuOInRACIyIc 3Ty COBOKYNHOCTD To%eK. C noMompIo nonyuerHol
npAMol MO#RO ITPOTHOSKPOBATL 3HAYEHOE OPANHATH OO 33JAHHOMY
3Havennio abeumecn, Bee 3To mossosfer cosfaTh ammapaT aHanH3a
nannntX. ONHAKO i ONEHKH TOYHOCTY NOJYIeHHOTO MpOrHosa Heol-
XOINMO 0GPATUTECH K ONHOU N3 BePOSTHOCTHHX MoJenell perpeccum.

Ilaa mocrpoeniia mpsseil, HaunyqmuM oGpasom npubainkanimeit
COBOKYHOHOCTL TOWEK, MOMeT OHTH HPHMEHEH M MeTo] HaNMeHbILHMX
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mopyaeit [23]. C Touri spenrn aHannaa JaHHBIX HeT 0CHOBAROH mpeI-
[OUECTH OTUE METOL EPYToMy. TakHe oCHOBAHUA MOjKeT IIPEACTARITD
JIUWb BEPOATHOCTHAS Moens. 1IyeTs Baauenns aSenlce ToYek HIRECT-
HK &0COTITHO TOYHIG, A OPIAMHAT — €O CAVIARHWMO OMmMUSKAaMI,
HEe3aBICHMBIMA B COBOKYOHOCTH X 0ANMEAKOBO pacTipemededusiyy, Eean
pacmpegedeHue olNOOK HOPMAIBHO, TO METOJ HAMMEHDLIUMX KBampa-
ToR — HAIYIOIME u3 posmoiasx. Boenn ;ne omnbru nyeoT pacopeje-
nedne Jlannaca, TO HAHIYIITHM ABIATCA METON HAUMEHBOIIX MO-
Evaei. )

PPaaGop npumepa c perpecciell 03BOAAET OPOUATIOCTPHEPOBATH
ABa TE3ICA 0 B3AMMOOTHOIEHHN AHAAUZA NAHHLIX M BePOSTHOCTHOIM
cratHeTgM, Bo-nepsEX, BepOATHOCTHAS CTATHCTHRS NO3BOJAET
uonvyIATh Godee rayloxue BRBOMNL, 96M &HAANS3 MaHHBIX, OFHAKO ee
HCHONLBOBARRE HOpelmojaraer Haanane Ooabsuiedt nudopManam
o cTpyHTYpe mocaenHux. [losroMy memoawzosaHle AHANABA N@HHHIX
1eNecoofpa3HEo HA HAYANBIEX 3TANAX H3YUeHUA peaibiolt cuTyanun,
4 BepOATHOCTHOH CTATHCTHRA — HA FAJIBREEHINNX, KOTHA eCTh BOSMOHI-
HoCTh 000CHOBATE NPEUONOMKERHA, JKAMIE B OCHOBE BEPOATHOCT-
HEIX MOTeXeln.

Bo-propux, mMareMaTM¥ecKHI ANNAPAT AHANIIZR ONDPEIENEHHOTD
THIA PEANBHEX CHTYAUUI He MOJKET MCIEPIHBATHCA NHINE METOZAME
agannsa gannsix. Heofxomuma paspaboTka BepoATHOCTHRIX MOHENeH,
TOZROMAWIEEX 000CHOBATD 2TH METONLI, HBYYHTh HX ¢paloTyy, YKa3aTh
008CTHE TPHMEHEHUA AAA «ROHKYPUDPYIOIMHIX» MeToN0s.

1.2. Cmamucmuueckue Oannvie. B onpelelenny mateMaTHdecKol
CTATRCTIIRID YIOMOHEAKTCA cTarucTHieckie namasies, Yrto aTo Tanoe?
Mexonurn MaTepnazoM mad paboTsl alropuTMOB MaTeMaTHIeCKOH
CTATHCTHRIE 3a9acTYI0 SBISAETCH BHOODKA Z,, s, . - ., &p. HAKOBA
mpupona z;? OOHTHO 3TO Imcaa. B BepoATHOCTHOI crarucTuKe, Kak
TpaBHIo0, WO BHOOPKOH IMOEEMaeTcA pPealH3alllA COBOKYNHOCTH 72
HE3ABHCIMEX OTNHAKOBO pachpeleledHEX CIYTaMHEIX BeAMIHH.

B »MuxoroMepHOM CTATUCTNYECKOM aNAINBe KGKLOE H3 T; — 3TO
HoHEUYHOMEPHHH BexTop. B crarEcTHRe cayvalHsIX TPOMEcCoR T; —
peanuszan@a cxyuafimoro mpomecca. Mmorxa mmbopxa cocTonT H3
eMHCTBEHHEON PeaNu3annn, oo KOTOPOH CYNAT O XapaKTepHCTIRAY
cayaailHoro mponecca (3projudeckas TeopnA). Kenu ppeis mHCKper-
HO, TORODAT 0 BPEMEHHEIX PAAaX. MaTeMaTHRI PacCMaTPHBANH TAKHE
CaYHal, KOTHA 2; — GyERIusA (CTATACTIKA B THIB0ePTOROM TIpOCTPAN-
CTBe) MU 3IeMeHT HEKOTOPOH Ipynus (CTATHCTHRA Ha Ipynmax).

IlpakTika OpHBeNa K HeOGXONHMOCTH MaccoBoit ofpaloThm cra-
THCTEYeCKNX ZAHHEX UHOH NPHPONE. IT0 USMEPEHAA B HOMHHANBHOH,
NOPATKOBOMN ¥ MEBIX MKANAX, OTINIHEX OT a0COAIOTHOI, PAHKAPOB-
KiT, pa3fHenus, TOMEPAHTHOCTE M WEKe BEAE OHEAPHLIX OTHOIENHI,
MHO/KECTBR, HEYeTKMAe MHOMKeCTBY, LAPHHE W MHOKECTBEHHBE Cpae-
HeHns. Taxoil mepedYeH: oGyCHOBIEH NHIMIL ECTOPHISCKUMH OPHYHE-
HaMM, A TOTOMY ¢Pa3y Bo3EUKaeT Boupoe: «llovemy OmHApEBIE OTHO-
IexyiA BOMIA B HepeweHb, a TepHapHsre Het?» QTBeT mpocT — MEL
MOKA He CTATKHUBAINCH ¢ PAGOTAMH B NDITOEREHIAN, NIA KOTOPHIX
Gurmr Gl Hy-RE TepHAPHEE OTHONISHH A, .
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Ilepeuncaennme BuIsl JaABHX OTHHIAIOTCH OT KIACCHYECKHX
0fBeKTOB MATeMATHUeCKOH CTATHCTUWH TeM, 4TO I HAX HE UMelT
CAMBLCIA OIEPAINH CIOMKEHIIS, YMHOKEHIA HA THCAO B T. O. Jpyrioim
£/10BaMLL, CTATNCTIYeCKI e JaHAEE ARIAOTCA BIAEMEHTAME TPOCTPARCTS,
KOTOpEIe He HARETeHM KARIMI-1180 anTedpanyecKuME CTPYKTYDaMa
LTI, 2a%aCTYI0. CTPYKTYPaMI Dopaika [6]. 1o npusoant ¥ Heodxo-
AUMOCTH CHGHIIAJBHLIX ONDPEIeNeHNH AAA TAKIX MCXOMHHEX NOHATIHE
KIACCHUECRON MATEMATIUECHOR CTATHCTHRN, KAk CpefiHee M MaTeMa-
TuecKoe oyunaaHie. MB Belb He MOEeM CNO/RHTL HEeCKOIBKC paz-
Gnernil H paszeauTh pe3ynabraT Ha o6BeM »wloprul

EctecTsensrny mpeacrapisercsa o0olIlenne, B KOTOPOM CTaTICTH~
TeCKIe JAHHKWE PACCMATDPIBAIOTCA KaK 2AeMeHTH IPoCTPancTs obwed
npnpoisl. HaesHo 2ToMy 0G00IIeHNI0 B OOCEAINEHA OCHORHAA JACTh
cTathE. K paccMarpHBacMBIM TPOCTPAHCTBAM NPENBABIAIOTCE TO
FOSMOHEOCTH MITHEMANBHLE TpefopaHHA, cOecHeUHBAIOIIe CrPaBe]-
JIHBOCTS HYFREBIX HAM TEOpeM.

1.3, Tepauun ecmamucmura 06oeKmos HewUcA680l npupoduy. Jror
TepMEH MH npegnoxnan B 1978 r. [leppasg 9acTh eT0 —«CTATHCTHRAY —
00'BACHARTCS TeM, UTO DPACCMATPHBAIOTCA KIACCUIECKHE 33JadH Ma-
TEMATIYECKOT ¢TATHCTHKII, IPEKAE BCeTO ONICAHME MaTepuaia. ole-
HUBAENE, TPOBEPRA THILOTE3. TePMIH «00beKTH HeUNCHOBOH TP POIE
NpenJokeH KAk coO0HpATeAbHBIH NI Takax 00BERTOB, KaK DHHAapHBE
OTHOWIEHIIA, MHO/KECTBA, BJEMeHTH OpoctpaueTs ofmelt npipogs
U T, n. 9TH 06BEKTH HenelecoofpasHO PACCMATPUBATE KAK THC~
Toesie. Koneuno, OnEapHOE OTHOLIEHHE MGIRHO COOTHECTIH( C MATPH-
neil w3 0 1 1, 2 MEORECTBO ONKUCATH XapAKTepHCTHYEecKol dyaARTHed,
T. ¢, B 000HX ¢AyYafgy OOBEKTH MOMHO BHPASHTH ¢ MOMOMbBIO YHCET.
Opnaro OGeccMuCAEHII0 TEPEMHOEKATE MATPHUB, COOTBETCTRYIOIIHE
ORHAPHLIM OTHOWIEHNMAM, I CKIATHEATs GYHKIAN, 3aNal0Imue MHO-
sRecTBa. JPYyruMu caoBaMu, pPaceMaTpuBaeMbie HAMH 00BeKTH He
obaagamwT aarebpalvuecKiIMy CTPYRTYpaMi MaTpRn, $YRKUEE 11 Apy-
TIX yucnoemX odwexror [6]. IIMemHO mosToMy TepMuE «0fBERTH He-
UTCHOBOR MPUPONEY NPEICTABAAETCA YMECTHLIM, XOTA MHOTHE I3
ITHX OOBERTOR I MOFRHO BHIPA3HTH ¢ HOMOUIBIO THCEI.

Tlpexge vem nepexofuTs K cratucrnke ofnerTop ofimell mpuponst,
PACCMOTPAM KPATKO DPAN KOHKPETHHX BHEOE 00HEKTOR HedHCAOBOHR
IPUPOIEL.

2. H3mepenwe W 1mkxaIupoBaHUe

1. Haxepenue npusrexamedsrnocmuy npogeccuti. Haunexn ¢ Teo-
pun uamepenuil. Hurepec x Heil BOSHEK ¥ Hac IpH GONYMHBAHINY pe-
3YNLTATOB KOHKPETHHX COIHOMOTHYECKAX ¥ TCHADOTHYSCKHY ILCCIe-
Nopamild. RoanexTas HOBOCHOMPCKUX COOUOTOTOB MOH PYKOBOICTBOM
B. H. lyfrwHa n3yvax DpHBIeKaTeABHOCTE PABIKIHEX OpodeccHit
DIA BHOYCKHEKOB HOBoCHOMperux wmroa [49). Bua cocrasaen cpn-
cox n3 80 npodeccuil. OnpamupaeMbIx IPoCHIH QUEHATE KAMKLYI0 U3
»THX Opodeceni onumy u3 faaxor 1, 2, . . ., 10 mo npasuay: geMm
Goapure HpasnTeA, Tes vhipe Gawa. Jag nonyuenus comepaiaTe i bHX

| ]
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RWBOAOR HeoOxoaniMo (na0 RAHTIT eIUHTIO OLEHKY NPUBRIERATEIL-
HOCTH mpodeccunr IaA BRAYCKHUKOB IUKC1. B kavecTer TanoBoH
HCIOIb30BAN CpejHee APNPMeTAYCCKOR BBICTABICHHEIX Mpodeccia
faxiop. B uacTHOCTH, uswxa monyamiaa cpezunii fa1a 7.69, a ma-
remaToKa — 7,00, 3HATHT, QUBNKA WPENDOUNTAeTCA MATeMATHKe,

Onmaxo, mo gamrun I 11 Wyrunoi [50], sennsarpaickue mroab-
BOKI CPENEAX KIaccoB Golavipe TwJAT MaTeMaTIRY, 9eM (IU3OEY, —
X MHEHIle HPOTHBOEOTO;NHO MACHIUD HOBOCIIﬁIIpCHIIX BLIIYCERI-
KOB.

Uen prizraao 570 pasInune? Texr, UT0 NeHNATpaIOs: T HOBOCTOIP-
B OTAH™AANCE 0 Bo3pacTy? HaAR npHeTpacTis mMKOABHEKOR MEHI-
jOTCHE B BaBlucEMoctd OT permoEa? Torga pasinzne ofmeKTIBHO €Y-
IHEeCTBYEeT. OILHaKO K TICXOOAHEIM BaHHEM OPIIMEeNATACH HeaJeRBATHAA
verornka o6paboTkn. B meilc TBITenBHOCTH BO3MOMKHO, 9T0 HEKAKOIO
pasIoifds EHe CYMECTBYeT.

Pasfepescs, moIeMy HeTONYCTHMO HCDOJIBI0BATE CpeiHee apid-
MeTageckoe GaliAoR B KavecTBe efUHOL OUERKH OPHBIEKATEIBEOCTI
upodeccun. Jixa sToro RLAAINMCE CHATANA B J4JJE, KOTOpbIE TPH-
CBAMBATCH TpodecclAM WROIBHHEaMI. fefiCTBHTEIRHO JH 310
ancaa? Oawa npodecenn ouenerna B 14 Gannmos, gpyrag — B 2. 3Ha-
quT 10 A7, 9T0 IEPEAA POBHO B IATH Pas ONpLpJiexraTelblee BTopoli?
Mo:kHO AT cofepsHaTedbHO TPOIHTEPLPETHPOBATS COOBMENRIe o ToM,
uto offHa npodeccls NPHBAeKATeAbHee IPYroll na 2 Gaxza?

EcrectBenHo NpRHATE 2& OCHOBY Npi pazpalfoTke MeToTur! 0d-
paﬁOTHH JAHHBIY, YTO IKOJBHIE JlEﬁCTBHTGJIbHO B COCTORAHIIN CRAa-
2aTh, KARAE N3 ABYX npodecceHil emy SoabIe HPABUTCH, LTI e OHI
AJ8 Hel'c ONHHAKOBO NPHBICHATEIBHEL. Ho BDAL I OH CMOXRET CKHa-
3aTh, BO CKOJBKO pa3 onua M3 HMX JYYIle APYTOil.

Toraa npouenypy ONERKA MECIRHIKOM NPHBIEKATEXBEHOCTH
npodeccnit MomHO npencTaruTh cebe Tak. Hieercn 10 smuroz ¢ Ho-
sepamz 1, 2, . . ., 10. Yem Gonbiue HoMep AmnKra, TeM {oldee npIBIe-
KaTeNBHA npodeccHs; Tak wro aAmk Ne 1 npefnasnaven Aa5 HanMeHee
Hpapamuxcs, a M 10 — pua canex mpupiexareabrwx. Hasepanna
npodeccnil HanucaEEl Ha KAPTOUKAX. JNaKARII MRONBUAR ONYCHEART
KapToOdHy B T ADIHKU, KOTOPHE KMyrcs emy Haudonee moIxoIAMMII-
wit. AMIKG TRAPTOIRH CYLIECTBYIOT B ¥Me MIKONLEHKA, & COLII0TI0raM
ol coclmaeT auIIb Tpedyenble oT Hero Galibl — HOMEDA AIMUKOL.

Bosuuxaer BOHOPOC: MOYEMY AMHEKEaM ONPHIONCANDE HOMEPA — AAIARL
or 1 o 10? Bens umeetca un Gonxpiie, IIE MEHbINE, KAR JBCATDL YVIIOPHA-
EodeHHHY rpamanufi. |[Ixonuurky sce paBHo, wakol cuctexoit Dau-
a0p moanzosartheda — 1, 2,3, .. ., 10 wan 1, 4,9, ..., 1000 1. 1.
Baan mna mero — Snmb Koll, DPUIMCAHHLI AIIHKY. A BOT peayIbra-
TH ¢paBHEHU A Dpodeccuil Io NPREBIERATEABHOCTI ¢ MOMOMBIO BEITNC-
IeHIA CPEeJHHX ap]-l(i)MeTE‘IEC-I{HX fannos MOXYT 3ABHCETH, HAK ML
TDOKMKEeM EIKe, 0T TOr0, KARAA HAMEEHO CicTeMa Danios HenoIh-

ayercd. )
To, 9Te MOHO OOXB3ORATECA cIcTexoll 6armos, oTnnumoil oT
pasposMepHoRt mxansr 1, 2, .. ., 10, me sugymra maremarira. Tax

DARHO MocTyuamT MHoTHe connoxory. Hanprsep, 0. Boeraaiia eme
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g G0-X Tolax BRIHOWAT B aHKeTy IaA uwnTaTenedl rasersl «Igagm
{r. Tapry) BOUpPOC © HYHTAEMOCTH CO CJACIYIOMUMH NOJCKAZKAMA!
4pCerla 9HTAGY, SIIHOTHA WIITAKR, «HHOTAA — HETH, «OOBITHO He up-
TaK», «HIROTIA He 4nTaps. (B Hame# TePMITEOJOTHA: NATEL NOCKa-
30K — NATH «Amaros».) Ilocae obcyrAenuA ¢ KCOEPTaMH DEIO pe-
HIeHO IIPUIOICATH IePBOIl TOACKA3KE OLEHRY «3», BTOPOHL — ¢S,
TpeTneit — ¢4y I 1. 1. Haxr suman, 806ch HCIO01530B3HE HEPABHOMED-
HAA MRATA, DAL cnocobor TPUTNCHBARNA YHCIEHHNX 3gATeHNI noy-
CRaARAM-TPafgalnitay yxasan s [19].

Bepuesmcs K ompocy © IPHBIEKATEIRHOCTH npodeccrit. Ecng
MWKOTLEOKY BCE PABHO, KaKol cHcTeMoit GAlnoB HONB30BATECH, TO
aT0 3MAUIT, YTO pacupeleleHEe NpodeccHil MO AMUKAM HE H3Me-
HITCA, eCIIl MM TMepeitgem K ApyToll cmereMe §alaoB ¢ DOMOmMbI
crporo soapacrawpwmeil dyaxugnm ¢: R — RY, orobpamaromett nefier-
BUTeIBbHYI0O mIpaMyle R' ma ceba. Ilyers xy, @9, . . ., 2, — OTBeTH
A MKGIBHNKOB, KACATONIECH MATeMATHREHU, & Yy, Yz, » . -y Yy — I~
sk, Hockoapry npu npeofpasoBaEME UIKAME C TOMONBIO QPYHKIAY
¢ Sa1z 2 saMeHsgerca Aa ¢ {z) OpE awioM z, TO DOCHE OepexXonma x
HoBoil clcTeMe 6aifTOB OTBETH OTHGCHTEABHO MATeMATHKH Oymyr
maers BT @ {x;), © (L), . . ., ¢ (zr;), & OTHOCHTENBHO QHUSHARI -~
() ¢ (H2)s - o -5 © (H).

[lvers enmHas olleHKA UPHRIEKATENBEOCTE npodeccmm BBITIC-
Aaerca ¢ gomombio yurnnn f: R — H'. B pasGmpaesoM maMm me-
CAENOBRHIU HOBOCHBIPCKAX COOHOJOTOB NCHOJAB30BANACE QYEKUUA

. 4Tt ...ta,
.}'(.I.'l-; Xaa ., ,.'L'ﬂ) = o . (1)

Uro meofxozumo morpelosars oT GYEKRUHE [, 97008 TONYISHULE ©
€8 HOMOITLIO BHBONEL HE 3ABUCEAN OT TOr0, XKaxoll mMeHHO CHUCTEMOH
Ba110B NOAHIORANCH CONMMOJIOD?T

2.2 Vemotiwugocms pesysvmama cpasnenus cpedrur. Exuras
QUEHRA RHYMNCHANACE EIA TOro, 4To0H CPABHOBATE UpoJeccHMH II0
OpHBIeKaTEAbHOCTE. HoaToMy moTpefyeM yoToliTUBOCTH Deayah-
TATA CPARBHEHHA, T. €. TOTO, YTOOH CPABHUTeNBHAA NPHBIEKATENE-
HOCTE npodeccuil He MeHATACH NDH DePeXofe ¥ HHOH cucTeme GANAOE,
B matemarigeckux TepMuHAX 9T0 TpefOoBaBie MORHO BHPABMTL TaK.
Hyero

f (.L‘,_, T2y a0 vy xn) { f (ylu yz| L T yn)‘ .- (2)
Torna ueolxonumo, arobn
FAp rdy @ {&eds -+ o0 @ () <<F (@ (B1)s @ (¥2)s ¢ o 05 @ (). (3)

HaoGopot, n3 copasenameocTy {3} AOJOKHO BHTEKATh, 9TO (2) TakmKe
BLITOIHEHO.

ItoTpedyeM, wrofer mpu mOOBX BOIMOKHHY OTBETAX MROILHE-
KOB YIODATOYEHAOCTE EREHLIX 0LBHOK He MEMAach OpH Iepexome
K INPOI3BOIRHON HoBOH cHeTeMe GalioB, 370 3HATMT, 9To NIA J0DHX
i ¥ £=1,2,3, ..., n 1 n060# cTporo RO3PACTAIOMEIH HYHKIUA
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{p HePaBEHCTBA (2)  (3) aubo ogHOBpPEMEHHO BHIOIHEHH, THOO OF-
HOBPEMEHHO HE BEIMONHEHEL. .

fero, aro dyrsuns {1) He yToBaeTROpser CHOPAYINDPOBIBHOMY
p mpepmpymenm alsane yemosmo. [JefierBurensuo, mycts n = 2,
z, = 1,2, =7, 23 = 4, 2, = 6, TorRa [ (z;, 2o} = 4 <T § {¥1: ¥2)
Ilycrs QyRROHA ¢ TaroBa, mro ¢ (1) =1, ¢ (4) = 4, ¢ (6
(7 = 11. Torma f (¢ (z1), @ (@) =67 (@ (¥) @ (2))
wepaBeHCTBO (2) BHIDOMEeHO, & (3) — HeT, .

TarxmM ©0Gpa30i, NCHOIL3OBAHES CPEJHETO &DHJMETHIECKOTO
pegpasoMepHo. JeMm ke MO;KHO KONB30BarscA? (OKasmBaeTcs, ecrh
posEo 7 GYHEKIUE, KOTOPHE MOMKEO HCHOJBL30RATH B KATECTBE CPENi-
HIX. JTO HOPAAKOBEE CTATHCTEKHE, DIOCTPOCHANE IO BHGOPKE 2y, Zs, - - -
v o ong Ty

HanoMunM oTpefenesHie MOPABKOREX CTATHCTHR, QHCIA I, X2q. ..
..., Ty DACOONOMKEM B HOPAAKe HeyOHBaHOA, monyduM & (1) <
L2V ... z(n). VYoopanoueHHAS  COBOKYIOHOCTE  UHCEN
z (1), z (2), + + -+ Z () HA3LIBACTCA BADHANMOBREM PALOM, NOCTPOLH-
HEDM 10 Zy, &2y « « oy &py @ BIO LICHB ~— DOPARKOBLIMI CTATHCTDKA-
MI: i-f DOPARKOBAA CTATHCTHERA »T0 z (i).

Teopema 1 [29]. Ilyers ana dymxmumm f peayasTar CpaBHEHIA
yeroiiuns (B pasobpammom Bhime cMEcae}. HlyeTh dyErmua f Hempe-
PHBEA 10 COBOKYLOHOCTH MEePeMEHHBIX H CHMMETPHYHA, T. €. HE Me-
gretcd noph nioGolt mepecranosre aprymervop. Iyers f — cpennnas
penamgrHa, mo ¥oym [91, 1. e.

*

2,

hhon
o

mintz; <CF (21 Toy Loy Ty) € 1AX 24 (%)
15ign 1<isn
Torga maiimerca warypanbHoe Hmeno n, 1 < m < n, rakoe, 4TO
flzy, e, ..., 2y) €CTHE M-A HOPHAKOBAA GTATHCTHKA, T, .
Fltg 2oy oo 2y) =2 (mh (53

[IporomMmerTEpyer yexopma Teopenit. O MeofXoBHEMOCTI YCTOH-
YHBOCTH Pe3YILTara CPaBHeHmA NOCTATOUHO ¢Kazamo peiae. Ecrecr-
BEHHO CYHTATE, ¥TO IIPH MAJOM H3MEEEHUI aPUYMEHTOB CDegHes
TAKMRE Mano MEHAETCA — OTCHOAA HeNpepHBHOCTE. CHMMETPNUHOCTL
03HAYAST: MHEHEA BCEX ITHOJZBHUKOR YYUTHBAKTCA B PaBHOil Mepe.
Yeanosme (4) — camoe caaboe, ROTODOS MOKHO HANOIKHTL Ha [, 9T00B
HMETE OCHOBAHNE HA3LIBATE €@ CPeJHEH BeRWIHHOH.

Karkme opaxrTmaeckme peRoOMEHAALUE BHTOKAIOT I3 Teopemsr 1?
B xauecTBe cpemHNX 1{e1ec006PABHO KCMOMBB0BATE YISHH BapUallIoH-
HOTO pAfa, DPEEAS BCETO «NIeRYIOD MeIHRaNY & ([ i ; ! ])1-: «IpaBYIO»

n
METHEHY & —2~-| -i-i), T. ¢, TMOPANKOBHE CTATHCTHHKE ¢ HOMepPaMn

r41 n
[ P 1 x [T
panHA BBATUA NEI0id HacTH 9THCIA. Helau 7 - HEYeTHOE YBCIG, TO

n--1 n
|_~—'+§~—} = [—9—} + 1, ¢menass u «npaBagr MEZHAHE COBIATAIOT MELIY

cofoif, a Tarile ¢ MeIMaHoil, ompeneageMoll B 0CBMHEEX KYpCax no o8-

-- 1, rHe wBagpaTHHME cKoOGKaMO ofo3HaTeHa oDe-
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meit Teopnir ¢raroerara. CosHATAWT OHHE II ¢ MeAHAHOL, IONyTaeMolk
B ONTIMU3ALNOHHOM TOAX0RE, 0 KOTOPOM [e4Yb BIEpemi.
fyn-1 3 SR I
Ecan ke ngerso, n = 2k, 0 [ —— | = £, B TO BPeMA KaX 5 | +
- 1=1/L--1, B kypeax oo o0meli Teopul CTATHCTHKE MEIWAHEON Ha-

M flcwo, wTo AN TaR ompene-

spsatT [12, 45] peamranuy

MeRAol MeTIaHs peayapTat cpapaerns He Oymer yertoliane. B onrmn-
BAUUOEHOM TOXXONE K CTATHCTAKE METHAHA ~— 3Y0 0TPesok {x (&),
& (£ +1)]. Taxkoum oOpascyM, HMEeTCA TP ONDEHENTeHHA MennaHs,
flemo, BmpozeM, 4T0 mpi GOIBIIOM 2 OHH ZAKT OOHYHO OIU3KIE pe-
SYIBTATH.

TpeGopanme yeTOHYNBOCTH pe3yaAbTaTa CPaBHEHNS -~ MOBONBEO
cnipHoe! HepapeRcerea (2} 1 (3} monsmmel OHTH PABHOCHIBHE! ITg
J100BX 3HAYeHTH ADFPYAMEHTOB I J000r0 CTPOTO MOHOTOHHOTO apeoh-
PAa30BAHNA MEATH. MesIy TeM B HCCIeIOBAHHY HOBOCOOHDCKNX
COLIIOTOr0B OOJVYeRLl BIONHE ONpefeseHHbe 3SHAYCHUA Z;, y,,
i=1...., n Bozuomuo, ¥To VIS EMX YOOPATOTEHHE TO MELHAHAM
CoBDIATART ¢ YROPaAXOdYeHmeM mo cpepeiny Oamaas, Io raparsran Ta-
KOTo niealsHoro copuageHus Her. IToaToMy B CTaHTAPTHEX TaKerax
00pAGOTHI CTATHCTAYECHAN MAHHBIX HAPATLY ¢ BHIHCICHHEM CPenHOX
apudyernzeckux §ana0s Heaeco0ipasHO TPeAyCMOTPET: BRUMACICHIES
MeTIay, .

Brao Om HTEPECHO N4 PAaSNUYHEIY TANOB PEANDBHBIX TAHHEX
YCTAHOBITE, HACKONBRO 9acTO VUOPALOTEHHOCTE WO CPERHMM Oammanm
LM paEraM OTAMIACTCA OT YHOPANOUEHHOCTH IO MegmaHaM. [ia
3rCHePTHOIH omeHkn KaprhH [5] KosgduumeHT paHTOBOH KOppemAT N
MOEHIY JBYMA COOTBETCTBYVIOOIIIMIT DPAHAKHAPOBAHHAMI OK&BAMCA pae-
me 3,98,

3.3. Bepoamnocmuas meopus cpedruz. Teopema 1 moaydema s
PANEAX aEAIN3a HAHHHIX. D BEPOATHOCTHON TEOPMM MOMKHO YEABATH
YCA0BIA, TP KOTOPHIX OIS cpeXHero apugmermueckoro (1) mepoar-
HOCTb PABROCMIBHOCTH HepakeHeTs {2) 1 (3) crpemurcs K 1 npn Bos-
pacrannn obpedMa HabGImIeBnit.

Iyers &, & .. ., &, — HesapECHMOIE OUIIAKORO PACIIPENeleH-
Hbi® CIVUAlHbBIe BeIWIUHE! ¢ ¢YEROmeR pacupemenenns F (z),
& 3. M2, .. ., M, — HE3ABNCHIMLIE OJWHAKORO DPACHPEHENCHHHE CIY-

TAHHLC BOTWIHHE ¢ $yHrnmelr pacnpepeserua G (z), lpemerasiM,
wro EE, n By, cymectsyor. Pacemorpini cHawama caywait EE, <
<< I, Ho saxory Goanmuyx wucen [7)

oL E, L L
=L "--""im . s
o (©)
LTl -Te N |
h
LOpII i -» 00, R — o0 (CXONNMOCTH mo BeposrHocrm). IlosToMy Be-
POATHOCTS BHIIONHEHNs HePaBEHCTBA

At 45, o Mt
n T~ n

E— Ewy

. {7)
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¢rpematca K 1 npm min {m, n) — oo. 3HaunT, AN BHACHEHNH Y-
a0pnH NPUMEEMMOCTH, CPelHero apHPMETHUECKOTO HeoGXONmM0 H Jo~
C¢TATOIHO }’GT&HOBHTB, KOoTrga BBPOHTHOCTB COPAapeIaInBoOCTI HepaBBH-
CTBA

E)+eE) . ..+ eE) oM +FeMm)+...+em)
—_— <= ; ®)

crpevurca K 1 opu min (m, n) — 0.
HemaTelpHO OOATE HCNONB3OBATE 3AKRO0E Gonbinux mucea. (nHaKo
MOMEET CAYTIHTRCA Tak, IT0 BE; cymecTryer, a Ko (§;) ge cymecTayer!
Hakge YycnoBdsa Ea HEUpPepHBHYE (QYERIEW ¢ {2) Halo Hano-
s#uTH, 9TO00H W3 cymecTBopaAmA AE BRTeRAN0 CYIMECTBOBAHHE
Eg (&), raxoso 6sr § ma 6mmo? Oxasmsaerca [29, ¢.152], reobxe-
AEMO& B TOCTATOYHOE YCIOBHE BHRIAATUT CAeAYVIONEM o0pa3zou:
T | ¢z
lim ——~5——-‘<90. {9}

lxl—=e

JocTaTo9HOGTE 03HAYAET, ¥To AIA nwoboli cnywakimol Bemuumam E,
LA KOTOPOH CYMEeCTBYET MATEMATHIECKOS O:UAaANE, H Aad a10boi
HeOopepelEROHE @, yooRIeTBOpAKmelE yonoruw (9), cymectryer Eg (E).
HeoGxonumocrs 03HATART, TT0 408 N060l HenpeprBHON ¢, HE yIOB-
neTeopRomMeR yemopmw (9), maimercs caywaiimas BenmumHa &, mua
xoropoit EE cymecrryer, a Eg (§) me cymecreyer.

Tyers umongexo (9). Torma nepas u npasaa wacrr (8) cxoparea
E B¢ (§) u E¢ (n,) coorsercrsenro. HeoGxommmoe u mocTaroddoe
yCiaoBEE CHOpaBeIHBOCTE HepaBeHcTBa E@ (&) < K¢ (n,) axa amo-
Goit ymosmersopaAnmei (9) HempeprlBHOR CTPOre BoOspacTapmed
dyarouur ¢ takoeo [29, ¢. 1541 F (z) >» G (z) upm Bcex z, mpmaem
CYHIECTBYOT Iy, ANA KoToporTo F (z4) > & (z,). Heobxonumocts oz-
EA9aeT: B GAYyIae, KOrHa TONBKO 910 COOPMYNUPOBAHHOE YCHOBHE HE
BHOOJHSHO, HARNETCA AENPEPHEBAAA ¢TPOro BOZPACTANIMAA YHKIHA
¢, ymoaereopriomad (9), mas roroepoir Eg¢ (&) > Eo (1,).

PaceMarpmsasMoe YCAOBEE BEIIOJHEHO, Hampumep, nax G (2} =
=F{r —a), >0

B cnywae EE; > Ev; aHaATIOTUYIHOE YCAOBHE BHIJMATAT TaK:
F(z} =l G (x) npm BCcex x, TMpUYEM CVITECTBYET 2, [JIA KGTOPOTO
F (zy) << G (x,). EMy ymomnermopaior, Hanpumep, & (z), MOXydeH-
ase u3 F (z) casurom Bueso: G (z) = F (z 4+ a), a > 0.

lipuBegenusie BHIOG PEIVALTATH LOAVICHH B NPeNOONOKeHHH,
970 gOomycTEMOe MpeofpasoBaHde MKANE ¢ Moxer §1s ar0fLM cTpO-
r0 BO3PACTAIIMHM. JT0 OPeSHOIMKEHAe HHOTEA OEITAKTCH OCHapm-
BATH, BAABNAA, UTO IMKONBHEKH, BOSMOMKEO, BCE-TAKH MOIYT CKa-
3aTh, BO CKOJBHO paz oOHA npofeccHa NpHBIEKaTeIbHEe KPYroi.
HopgofHoe yTBep:RICHES MOEEO HPOBEPETE ¢ UOMOIIBI0 DKCISDHEMEH-
Ta. HBGHOJ’[BH}IM rpym:[aM MEMNIEHHKOB MOMHEO OPENI0AETDL TY f2ix:]
3adady OMEHKN NTPHBIEKATENBHOCTH mpodeccuil, HO ¢ PASHEIME CO-~
cremaMmi Ganmos (qo 10 rpaganm# B Xampoi), a 3aTeM CPABHATL Y4s-
TOTEL OTBOTOE, NPHWENMUXCA HA ONpefeleHHEE rpaganmm. Kenm
TACTOTH OTAMYANOTCH HERHAYMMO, TO PaclpefeleHEHe IO TPAaTailAM
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e 3ABIICHT OT CHeTeMb! 6AJIMo0B, KOTODHE CRYARAT JUIDb KOGAMU Xaa
rpafaniit. Ecnm ske pasnpgme Tacror 3HATHEMO, TO DPachpeeleBnme
o Trpamanmas, HacGopoT, 3ABNUCHT 0T CHOTeME! fanioB X, BO3MOMHO,
EpPOMe HOPAEKOBEX CTATHCTHMK CYIIECTBYHT APYrueé BHJIBI CPENHEX,
PE3YIETAT CPATHEeHUA KOTODHY YCTOHYHE OTHOCHIEJBHO NOTYCTHMEIX
mpeoGpazosanmit meatsl. OnHaro HeoGXoXEMO BBIACHHTH, KaKue
AMEHHO npeoﬁpasoBaHIm ABNAWTCA TOEYCTHMBIMA.

Tawmy ofpasoM, TeopHs H3MepeHHHA NDO3BONAET, BO-TEPEHX,
VEa3aTh cnocodH o6padoTKl TaHHBIX, TPHTOAHBIE BO BCEX PaccMaT-
PHBAEMHIX CIYIAfAN, BO-BTODLIX, DOCTRBHTE PAN HOBHIX CONEDIHATENb-
HeIX 2a7a%. C MaTeMarnUecKoll ToYKH 3peHHS TeopeMa 1 gaer xapak-
Tepnaar(mo OOPAIKOBLIX CTATICTUE.

2.4. O penpesenmamusnoti meoplii usMepernut. Pasnudnne pe-
3VIBTATH TeOPAT MaMepeHHit usnomensl s [29, 42, 44]. Bnecs mocra-
TOYHO OTMETHTH, YTO IUK&JE] OHPGREHHIOTC-H rpynuamn BOUYCTHMBIX
npeofpasoparmit @ = {p}. B mpEBeneHEHX BHIé PACCMOTDEHNAX
@ — rpyoma BCeX CTPCr0 BO3PACTANMHUX HeIPEPHBHHX mpeobpaso-
RaEmE. JTo mopARkosad mkrana. llkany HamMeHoBaRWH WAMeeM, eCiIn
® — rpynna BCex BBAUMEOOTHO3HATHHKY OTO0paMeHuil UPAMOY Ha
cebn. Ecan @ — rpynna JuHefiENX mpeocOpasoBaEEd @ (2) =
= gx -+ b, a > 0, TO u3Mepeswsa OPOBONATCA B DIKaNe MHTEPBATOB.
B mkane orEomeRHE MOOYCTHMBIME Npe0lpa3oBAREAMH IUKANH fAB-
AAOTCA BCe MOZoOHHEE mpeofpasopanug ¢ (z) = az, a > 0. Haxo-
HeIl, B alcolIoTHOR Kale FOOYCTHMO ANMS TOMIECTBeHHOe Ipeob-
pasopaEme ¢ (z) = z. MemonmssymoTes Takme IMKANW ¢ JPYTAMK
IPYOOAME JOUYCTEMEX (peobpasoBaHm,

B mranax HETEpPBANOB, CTHOIIEEWH B HEKOTOPHX KPYTHX MIA
CPENEAX BeJINYHH DHOJVYCHE XAPAKTEPRIANKOHHER TEOPEMEl THIA
reopemut 1. Paccmorpun oGobmennme cpegEme o A. H. Hoamoro-
pory [29, § 3.4]

T

Flaw o )= H7( 3 aifl (a1)), (10)

=1

roe H — ¢Tporo MONOTOREAS HYHKNEA (T. €. CTPOT0 BO3PACTAIIIAA
mng crporo yomsaroman): H ! -- ofparEas ® EHel; 1> ;> 0:
i=1,2,...,n; a,+a + ...+ ¢, =1. Pesynrrar cpaBHeHud
cpegHuX yerofiws OnA Xiobore nmmeiigoro npeofpazoBaBEHA, T. €.
B IIKaNe HHTEPBANOB, TOLAA M TOJABKO Torga, korga f B (10) ompene-
naerca H (z) = z. OB yeroiiume ® ImKame OTHOMEHWHE (T. e. AaA
awboro moxoCHOTo mpeo6pasoBaEmMsA) TOLLA I TOABSKO TOIDNA, KOTHA
H(z)=1z2" ¢ 0, une H (z) = ln z (Torga f ~ creneEnoe cpeamee).
ITH pesynbTars HOAYIeHH OpH HeKOTOPHX YCIOBHAX DETYAAPHOCTH
ria qugdepennupyesocta H [34]. Bumro 6 sxemaTensHo MOMBITATE-
cq 0CAAbNTE 3TH YCMIOBHA, HAIPHEME]D, N0 NempepmsrocTy H.

C TOYRU 3peHNA TEODHE M3MEPeRnil KakoH-1méo BHBON, WOMyder-
HE 0 HAHHLIM, H3MePeEHEM B IIKANE ¢ IPYONO# [OMYCTAMELX TMpe-
obpasopanmit @, MomHoe cYUTATEH 060CHOBAHHEIM TOTTA W TOABKO TOT-
Ta, KOTA OH OCTAETCA B CWIe INA JAHAKYX, IpeoBpazoBapHBX ¢
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goMompe mobore ¢ == O. dpyrame CROBAMHA, BHBOX NoXEeH OHTH
HHBAPUAHTEH OTHOCHTENERHO rpyunmn . Brume paccmatpmeancs BH-
BOZ O TOM, UTO CPeIHee ONHOH COBOKYIROCTA MEHBINE CPEAMETo HpY-
roft, cm. (2).

Metoner ¢0paloTRE JAHHEHX FOMKEH OGHTL COMTACOBARHBL CO KA~
JaME W3MEDEeHHs, T. €. BHIBONH, DOAYISHERC ¢ HX IOMOIIBIO, KO-
Hii OBiTh WHBAPHAHTHE OTHOCHTEIBEO COOTBETCTRYIOMHEX TPYIN Ipe-
ofpasopanuit. JT0 TONOHEENe NUENeco0BPA3HO CHENATH 06A3aTENDb-
HMM FIA PaspaboTIEKOB CECTEM CTATHCTHEUSCKOTO AHAIMSA MaHHBIY,
BKIOYUE €r0 B COOTBETCTRYIMAC PYKOBOEAWWE HODMATHABHKIE KO-
ryMmeATH I'occTaEmapra.

2.5, Marcumarvrine UHOAPUANINDL 6 WRAAE HAUMEHOSANUL W NO-
padrosoil wxaae. I1yeTb y, %2, . . ., 2, — PE3YABTATH HAMepeHME B
mrane HANMEHOBaHmE (IPYyroe HasBaHME — HOMAEATBEAA IDRAIA).
YrazkeM MaRCHEMANbHHI MHBAPHAHT, COOTEETCTEYIOMME Ty Hoy o ..

.y Tn. (MEBapuasr B = B (2, 23, . . ., 2,) Ea3HBaeTCd MaRCU-
MAJTBHBIM, eClIH NGO Apyroff HHRAPMAHT NpPeNCTaBEM B BHAS QYHK-
naa ot B.) Um ssnsaerca 29, ¢. 109] marpmoa B mopagka n X ne
JMeMEeHTAMH

b '1, xi == xj! i I
=10, 2z, _ (1)
Eenm =z, #s, ..., %n — PE3YIbTATH H3MepeHgii B HODPSIROBOM

IKa%e, TO MaxkcuMalbghil maBapmadT — 510 [29, ¢. 111] marpmna €
HopAnKa 7 X 7t ¢ 2JeMEHTAME

‘ls $‘<$"
c”:{_ R . (12)
0, $§>_$j.

Maxcumanbasie mHBapEAaHTH (11) 1 (12) MoKHEO OUMCATH Tak Ke,
Kax CHEapHEE OTHOMMEHHEA, 3aFATh MATPHEOY B — 3To 3HAYHT 3a7aTh
pasfueHNme COBORYNHOCTH Xy, g, . - ., Tn HA TPYIONE, B RKARIYIO
H3 HOTODHIX BXOINAT COBHADAIMINEG SJEMEHTH, T. &. 3aMaTh pastiuenne
Ha KIACCH JRBHBANGHTHOOTR, Boam ¥ HaC MMeeTLd HeCHOIBRO nabo-
POR MAMHBIX {X1, %2 - - -3 Tn}r {Y1s Y20 « + -» Yny B T. A, TO B CUNY
EPRHOMNA COTIACORAHHOCTH METOHOB OGPABGOTHE €O IMKANAMIM TERMC-
PEHIE H3 TOPo, 4TO AAHMHE W3MEPeHbl B LIKAJE HANMEHORAHUH, Cie
nyer, 4To GQAKTHIECKH Tpebyercs AHANHAEPOBATH pazfuenus, mo-
DPOKECHHBIE HTHMHA HAGOPaME.

C momompbio Matpumu C Takake 3afaeTcH pasfmeHEe Ha RIACCH
BKBUBATEHTHOCTH (%; I x; BXOLAT B ONHH KIacC TOTAa H TOIBKG TOI-
ma, xorga ¢;; = 1 m ¢;; = 1). Hpome ToTO, MEMAY STHME KIACCAMH
BEONUTCA OTHONICHUE NUHEHEOIo ¢TPOroro mopaaxa. Takoe Oumap-
HOG OTHOUDIeEWe TMEST PAX HA3BAEEN — ymopapmowemme (13, ri. 2],
kBasmcepna {21, ¢. 311, pamruposra co ceuaagum [14]. Ecnn rampmi
H3 KAACCOB SKBUBANEGHTHOCTH COCTOHT TOJNBKO H3 OJHOIO 3NEMEETA,
To mMeeM OGHYHYK PAHIKEDOBKY.

Tarmy 06pasoM, TEOPHA H3MEDPEHMHE eCTeCTBEHHEIM IyTeM RPEBO-
OUT HAC ¥ MNPYroMy THNY OOBERTOE HETHCAOBOE IPEPOSH — OH-
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HADEEIM OTHOMeRHAM. Hanompwv, gr0 OMHAPHEM OTHONICHHEM Ha
roHewHOM MAOmectBe X = {x, T3,..., Zx} HABEHBaeTCA IPOM3IBONL-
Hoe IIOIMHEOMKEeCTBO €ro AeKaprosa Ksagpara X2 Tax e Kar pazdne-
HES ¥ YOIOPAKOYERUA, N06oe GHBAPHOS OTHOIMEHME MOKET OHITH omm-
caHo ¢ momommpie Marpeuel ms O n 1. BHHapHOMY OTHOIEHEIO ¢ co-
oTBETCTBYET MAaTpHuA | g;; || mopamka kB X k, t@e ¢;; =1, ecam
(2;y ;)= Q, u ¢;; = 0 — B TPOTHBHOM CiyTae. :

2.6. Oyenra pasneprocmi RPOCMPANCMEa 8 MHOLOMEPHOM WKL~
posanuyu. lpexne sem mepelitu K cTarueTie OHMAAPHEIX OTHOIUGHN,
npHBeNeM ofHE HOBLIH pe3yIbTaT, OTHOCROIHACH K MHOTOMEPHOMY
HIKAIAPOBAHHEK — OGX4CTH, TECHO DPAMEKAKIEHX K TEOPHH H3Me-
peranit. Mmea mMmoroMepHoro NIKATHUPORAHAA COCTOHT B IPejCTaBiIe-
HHEH KaKOO0T0 06BEKTA TOIKON FeOMETPUYRCKOTO IPOCTPAHCTEA (06HY-
Ho pasmepHoctd 1, 2 map 3), KOODEUHATAME KOTOPOH CILYMHAT CKpH-
Thl& 3HAYSHUA d)B.R'IOPOB, E COBOKY¥IIHOCTH DJOCTATO9HO &ITEeKBATHO
onHcHBalMIX 6OBexT. [lpu 3TOM OTHOmeHHN Mempy ofnexTamu 3a-
MEHSIOTCA OTHOMMEHHAMH MEKEY TOUKaMH. Tak, JaHHBE O CXONCTRE
06REKTOR — PACCTOAHEAME MEMAY TOYKAMHA, TaHHEIE O IPEBOCIOMLT-
Be — B3AMMEBIM pacnojo;zeHumeMm Toder [47]. CymecreyeT paAnm pas-
DB Mofeell MHOTOMEPHOTO IIKANHpoBaBuda. Bo Bcex HEX BeTaer
npofaesMa CHEHKN HCTHHHOH pasMepHGCTE JAKTOPHOTO OPOCTPAHCTBA.
Pacemorpuy ary npobnemy Ha uplmepe oGpaboTHR TAaHHBIX G CXOACT-
Be Dﬁ’beHTOB ¢ OOMOMBIC METDHYIECKOLD mmEanupoBag®a. HYCTB aMe-
erca n obwexrtos O(1), 0(2), .. ., 0 {n), ona xammoi mapul o0bexTOB
0(2), O(j) sagaua Mepa uX CXONCTBA §;; (CAMTAEM, UTO S5 == 5 ;). [Ipome-
XOWIeRNe YUCeN §;; He HMeeT 2HAUEHHA ANA OHMCAEHA PaboTH amn-
ropurMa. Ovum moram 6HThL mOAyYeHH NRO0 HEHOCPENCTBEHHEIM M{3-
Mepenues, AAH0 ¢ HCHONB30BAHHEM aKcOeprTor, JAm60 OyTeM BRHYAC-
JAeHEA II0 COBOKRYIHOCTH OOMCATEINBHEX XaPaKTepHCTHKR, .'I'IH60 KaK-TO
yaave, B eBKIHTOBOM OPOCTPEHCTBE DACCMATDHBAaeMHEE 1 00BERTOB
ZOMAKHHE OHTB OpeIcTABleEM KOHPHIypanme n ToYer, NPHIEM B
KAJecTBe MepH GUM30CTH TOYEK-NPERCTABNTENel BHCTYIAS? SBKIH-
Z0oBO paccrofanme d;; MEmAY COOTBETCTBYOITEME Touxaum. Cremems
COOTBETCTBEA ME&KAY COBOKYITHOCTHIO OOBEKTOB ¥ COBOKYIHOCTDHIO
IPeACTABMHIOIMNY HX TOIEK ONpeHeNAeTcd IYTEM COLOCTABIRHEHA
MATPMI CXOACTBA | §;; || m paccrogEmi [ d;;{. Merpraeckmit pymxumo-
Haj CXOACTBA WMeeT B

S=‘-‘E_[sij—'dij|3~ {13)
Ty

Teomerpuweckye Konpurypaumio Hago BEOHpaTh Tar, 4robn S Ho-
CTATAN CBOEr0 HAXMEHbIIerc sHaZeEHs [47].
Ilycre eBHIHTOBO HPOCTPAHCTEO MMeel pasMepHOCTE m. Ilomo-
UM, :
2 o
min .5, (14)

= —1)

T/le MEHEMYM Gepercs Io BCEeM BOSMOMRHBIM KOE(UIYPAIAAM 1 TOUEK
B M-MEDHOM eBKIHIOBOM IPOCTPAHCTBE; MOKHO LIOKa3aTk, 9T0 min
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B (14) nocrrraerca. flcmo, 9To mpPE pocTe m BEXWUNMHA ¢, MOHOTOEHO
y6uBaer (Toumee, ne Boapacraer), a mpm m > n — 1 pasma 0, Jlna
BOGMOKHOCTE COTeDKaTelbHOH RHETEPOPeTANRR KEJaTenbHO Reficr-
BOBATH B IPOCTPAHCTEE BO3MOMEO MeEbmMed pasmeprocri. Ilpu atoM,
OoNHAKO, PABMEPHOCTL HeobXoxuMo BHGpPAThH Tak, Urolbi TORKI Dpel-
crapaAan® OOBeKTEl Oes Ooamuimy uwcxarkemumit. Bosmmraer ponpoc:
KaK PAUHOHANBHO BROMpATE m?

B pamrax amanE3a JamAxX o0OCHOBAHAOrO OTBETa HA HETO, BH-
gamo, Her. Ha mam B3raag, weobxoguMo H3YINTH NOBENEHEE O, B
HEKOTOPHX BePOSTHOCTHEIX MOHenax. KClH §;; ARAAKTCA ¢ yIaliHNME
BeHIEEAMA, PACHPENCICHAS KOTOPHX 34BECET OT «HCTHHHOH pasMep-
HOCTHY 1y (B BOIMOMHO, 0T RAaKUX-TADO eme DapaMeTpPOR), T0 MOMHO
B KIACCHYIECHOM MATEMaTHEO-CTATACTHISCRKROM CTHIE CTABHUTE Bagady
OIeHKH 7M,, WCKATE COCTOATENLHHE OUEHKH M 7. K. [Iparpa, zamawa
OIeHEKH «pPa3MepHOCTH) MONenw TpyOoHAa, KaK MOMHO BlUJIeTh O3 pac-
CMOTPEHHHX pamee LpmMepos perpeccmn [32, 39] m pacmennenma
cveceli B TeopEm Knaccmbmrarnmm [40].

ByneM CTpOETL EEPOATHOCTESE Mofend. [Ipmmenr, 4ro 00BeKRTH
npeneTaBIRnT ool TOUKE B €BKIAMTOBOM NPOCTPAHCTBE Pa3MEpHO-
erm k, rAe k& DOCTATOYHO BeIHKO. 10, 910 ¢HCTUHHAA DPasSMEPHOCTDHY
PaBHA Iy, O3HAYAET, ITO BCE DTH TOUKH JEMAT Ha IHOEPINIOCKOCTR
pasMepHOCTH m,. IlpAMen, 9T0 COBOKYIHOCTE PACCMATPHBAEMMX TO-
4er mpepcTapiaer cofof pHGOPKY H3 KPYTOBOL0 HOPMANBHOrO Pac-
DpPeeIeHEA ¢ THECOEPCHel 0% JTO 03magaer, ITO TOIKH eCTh Hesa-
BECHMEIE B COBOKYIHOCTH CAYUAMHEIE BEKTOPA, KRNI 3 KOTOPHX
crpomrea mak E () e(1) + ...+ E(my)e(me), rme e(1), ...

. ., &€ (my) — opToHOpPMaNbEHE (asEc B MOANPOCTPAHCTEE PAIMEP-
HOCTE Mg, B KOTOPOM JTesmar paccMarpHBaembie Touxm; E (1), ...
.., E(my) — HeBAaBECAMEE B COROKYHHOCTH OHOMEPHBIE HOPMATE-
AHE CAydaliHbe BeXATHHE ¢ MATeMaTaTecKaM oxupannem 0 m gucoep-
cuel g,

PaccMOTpHEM B MOJENE TMONYIEHUA Mep ONM30CTE §;5. B meppok
H3 HHX $;; OTIMYAIOTCH OT eBKIMA0OBA PACCTOAHHA MEREY COOTBETCT-
BYOIIEMA TOUKAMHA H3-33 TOTO, YTO TOYKE H3BECTHH © MCKIHEHHEM,
Hycrs dy, . . ., d, — paccMarpmBaeMue Touxm. Torma

$i3 =P (d; + 21y d.f _Jf" E’f)s i': .? = 1’ <oy Py (15)

e p — eBRIAATOBO paGGTDHHHe MEKOY TOUHIMY B k—MepHOM apocT-
PAHCTBE, BEKTOPE 1, . . »y & UPEACTABIAIT coboit BEBOPRY H3
KPYFOBOTO HODPMAXBHOTO PacHpefeNcHEA B f-MEPHOM IPOCTPAKCTBE
¢ HYJeBHM MATEMATHYECKEM ORMARHHEM H KOBAPHAUMOHHOM MaTpm-
oeit 03, rme I — emmEmwEas MarpEna. HpyrEMm CIHOBAMH, &; =
= ne(1) b Mie(@) + . . . + Nuze(k), e e (1), .. ., elk) — Gasme
B k-MepHOM NPOCTPAHCTBE (OPTOHOPMANBEEUE), 2 {n;;} — cosoxym-
HOCTH HE3ABECEMELX B COBOKYNHOCTH ONHOMEPHHX HOPMaJBHBIX CIy-
qafHLX BeJINTIHH ¢ HYJIEBRM MaTeMaTHIeCKEM omANAHAECM W KACHEP-

cmedt o7,
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Bo BTDPOfI MOOENN MCHAMREHHA HaJ 0yKeHbl HA CaMH DPACCTOAEHA
sf.f:p(di‘! di)+8t'f! ivj=1|"-n1 l?’:}'r (16)

rie {8, L, i=1,..., n} — He3aBUCUMHE B COBOKYUHOCTH HOp-
MaJbHEE CIyYafiHble BeXHUMHE ¢ MaTeMaTIdecKHEM oxmfanueM ( g
gmEcuepened o;.

ABTopos mokasano, 9to B Momexsx {15) m (16) cayuafimas Benm-
umHa &, 03 (13}, (14) opm #» — co cXONWTCA T BEPOATHOCTHE K

fmy=fHm +ek—-m), m=12,...,k (1D
e

. _{ og(my— m). m < ma, 18

fr(m) = ¢, = M. (1%)

Tarem obpasod, dyarnus [ (m) me (17) nmEe#ima Ha mHTepBaNax [1,
m,! m [mg, k], npuYenm Ha mepBOM BRTepBale oHa yOHBaeT GHCTpee,
wem Ha Bropos. OTCIOla clegyeT, ITO CTATACTHKA

m* = Argmax (G — 20, + Y, {19
m

ABAATCA COCTOATEALHOR OLEHKON HCTHHHOR pasMeDHOCTH Hig.

Wrtax, m3 BepoATHOCTHOHR TEOPHE BHTEKAaeT PeKOMEHZALMA —
OIpEeNenATE PASMEDHOCTE PARTOPEOrO KPOCTPARCTRA o npasray (15},
OrmeruM, wro nmomobHAA peroMenmanns GuiTa cHOPMYIMPOBAHA KAk
SEPHCTNYECKAA ONHUM K3 GCHOBATENEH MHOTPOMEDPHOTO IDKAJAEDPOBAHESN
Hpacﬂanon Ha OCHOBE (OIBbITA IIp&RTH“[BGKOI‘O HCIOIOJAB3UBAHIA MEOTO-
MEPHOTO MKAINPOBAEEA W BRYECIHATEIBHEX SRCIepEMeHTOB. Bepoar-
HOCTHAA TeOpPHA TO3BOAHLIA OﬁOCHOBB.Tb aTy BBPHCTH‘IBGK}’I{) pexo-
MEHZATHIO,

3. CratmcTHEra GUBAPHBIX OTHOIOeHMIt

3.1, Bunapnue omnowenus. Hpome pasfmennit u yuopayogeHuii,
PACCMOTpPeNHBIX BHINE, Ba;KIINM BIJIOM 6HHap}IbIX OTHOINEAWHH 5B~
‘NAKNTCA TOJEPAHTHOCTH, T. €. pelAeHCUBHEE COMMETPHIHEE OTHOIIO
EAA, (BHHapHoe oTHOMEEHe ( Ha MHOMKecTBe X HasnBaerca pedrex-
CHBHHM, ecln (z, x) & Q mpn mioboyM z & X; CHMMETPEYHBIM, eCIoH
w8 (r, y)~= Q Bureraer (y, x) & Q mpu adux z = X, ye& X.)
TonepaHTHOCTh — MaTEMATUIOCKAS MOZONH [NA BHPUKEHHA Npel-
¢TaBNeRuUs o cxofacree (Grgzocru). Pasbmenusa, KoHeYHO, ABXAOTCA
TONepaBTHOCTAMY, HO HOCAORAREe He O0A34HH YROBNETBOPATH YCIO-
BHIO TPARHBNTHEBHOGTH, T. €. LA TOIEPARTHOCTH J He 06234H0 BHIOI-
EATRCA clrexyomee yexosme: 3 (2, ¥) = Q u (y, 2} &= @ cuenyer
(z, z}) &= Q pus awbux z, y, z 43 X.

- OcHoBHO# 3amageff B CTATACTEKe OUHADHELX OTHOLICHHH ABIAET-
¢l BaXOKIeHAe CPEHEr0 OTHOIIGHYA [Js COBORYOHOCTM OTHOmIeHWH
Qu Q2 . . ., Qp. OHO, XaK 7 B KNACCKYECKOA CTATACTAKE, PACCMATPH-
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BAETCH XaK <«IOKJA3ATENb OEATPANBHOH TeHTeBIHH» COBORYIHCCTH

Q1 Q21 - - - Q,. Eeaa Q; oTpamaeT TOUKY 3peHKA {-To PeCHOHACATA,
T0 cpellHEe OTHOMEAHME HHTEPHPETAPYETcH RAK TPYONOBOE MHe-
gme. Beam (; — MHeHEe {-ro BKCDepTa, TO CPeNHEe NPERCTABAHET

cofoil 06o0meERAOe MHEHNE 3KCHEPTHOE RoMuccmu. Henm @) ecThb
yoopAAodeHAe 06HEKTOR Ho i-My HOKA3ATENO KATECTBA, TO B CPeJlHEM
OTHOIOSHMH BEIPAIKEHO YIOPAOYEHHE Mo 060OMERAOMY NOKABATENN
KATYECTBA.
Kax onmpepmenuTh cpemuee orHomeHne? B xmmre [, Hemennm =
I, Crenna [13] npennoscenoc saxomuts Tis yropagogeruit @y, Qs, . ..
.., O, «menmany Hemenm» [51]

Omez = Arginin 2 d(Q0 Q) - (20)
m «cpegaee no Hememm
. f ) .
Qop = Argmin _2:1 d*(Q;, 0). (21)

Bneck d ~ «pacerosinme HeMmern» MomRIY yrnopanozeHuaM . MEEEMY M
peperca B (20) m (21) mo Beem ymopanosermAM. (CHaBonoM Argmin
0603HAYEHO TO OTHONMIGHHS, A KOTOPOTO COOTBETCTRYIOMAL CYMMa
TOCTATAGT MEHRAMYMA.)

IIyets A w B —— CrHapHHe OTHONRHHA, ONpeHejeHHNE Ha 0f-
EOM H TOM e KOHeWHOM MHOkectse, a | a;; || & || b;; | — coorBercr-
pyomue uM Marpansl @3 0 u 1. [Hoaomum,

d(4, B) =ZJ lay — by ] ©2)

Jlerro sumpers, 4ro oxpepeneBHad B (22) ¢yEEuEa 4 ABIgeTCH
MeTPHEOHX B HPOCTPAHCTBE BceX GMHADHHIX OTHOWCHMR, OOperedeRasix

Ha pacCMaTpHBaeMOM XOHeYHOM MHOMEeCTBe, 4 TAaHMKe B n0bexX ero
ODOOIPOCTRABCTBAX, B HACTHOCIHW B HDOOOPOCTPAHCTBAX YHOPAZOWIe-

HEil, pasOmennit, ronepaaraocreii. B [13] npusenena cmeremMa arcmom
EJA pACCTOAHRHA MeiIy YOOPAMOICHAAMHA A GOKA33aHO, 9T0 eMy YHOB-
merBOpRer paccroAmE#e (22) E TOAbEO 0HO. B panbHedmmem paag mpy-
TUX THOOB OHHAPHEIX OTHOMEHNH ORIH DPefliIOMKeHEl CHCTEME! AKCHOM
NN PACCTOAHWH MemLy OTHOMEHUAME pPACCMATPHBAEMHY TIIOEB,
KOTOPEIM YHEOBAETBOpHeT paccTosmme (22) W TOMBKO 0HO, AKCHOMA-
THUECKE MOMKEO BBECTH K PACCTOAHHEA MEMIY OTHOMEHEAMEH, OTIHI-
uete ot {22). '

Onpepeacamnoe 5 (22) paccroguwe d HaswBaeTed pPacCTOAHIEM
HemeHm Memiy OUEADHHIME OTHOUIEHMAME, B YeCTH OCHOBONOJOMN-
HUKA 3KCHOMATHUECKOTO TOAX0Ma K BBEJEHUN PACCTOAHHE {47].

Hass Takoro wacTHOTO CIy9as YOOPANOYEHEI, KaK PAHKEDOBKH,
paccrogame KeMeNH IHHEeHHO CBHBAHO ¢ KOAQOHIEEHTOM PAHTOBOIE
kKoppensmun v Hemmamma [18]

(4, By =120 . (23)

roe k — gucno PEHHADYEMBLX oGrexToB.
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Ina roagdurmerta parrosoii koppenauzun o CumpmeHa mogobuoh
CBA3N HeT — HHE OXHa JuHedHas GYHKIMA OT D HE 3aaeT PACCTOAHNE
MeKIY PARAPOBRAMI. JTO CHYRMT HOBOMOM B NONL3Y NPHMEHEHHA
T, a ge o, mpu o6patoTKe PAEKHMPOBOK.

Nuorna yreepAmawt, 0yaro KosPOUMUEHT PAHIOBOH KODpPeNAnuHn
¢ Comprnera we UHBADHAHTEH B NOPAJIKOBOM NMIKale, B TO BPEMA KAR
roopuouent T Henranna mABapHaHTeH. JTO YTBEP/RACHHME HEBEPHO,
® TOT W Ipyroii Koad@MIIHeHTE OHPEIeNANTCH ¢ IOMOILK DPaHTOR,
8 HOTOMY ONM WHBADHAHTHH B NOPANKOBOH MKajle, W TeCDUA HIMe-
pexmit He AaeT OCHOBAHHI FNA TOro, YTOOH HPEIHOYECTH ONHH KOB{-
dunnenT apyroy.

3.2, Peayavmupymwuee omuguienue. Hpome memmanb Hemeny n
¢PeIHeTO TI0 K eMenn, MOARHO IPeII0kUTE MEOTO COOCO00B MOAYHeHAA
pesyabTUpYIOMero orHOomeHuA. Jl1s 3TOTO PacCMOTDEM OPOHABONL-
gy dyaruue f (4, B), cnpemenennyo #a COBOKYIHOCTH nap GHHAp-
HEX OTHOIIEHHE PACCMATPHABAEMOTr0 BHEA, B TOTOMUM

0x ()= argmin 3 10 Q) 24
‘Hemo, wTO
Qmed = Cn (@), Qep = Op (&%). (25)

Momuo pacemarpmsath @, {f) B RawecTBe CpefHET0 MHEHHA.

Hna nyumero cornacoBamua ¢ uRTynnuel mexecobOpasHO moTpe-
Goparsn, wrolu f Goiaa mepo# Gausocr, T. €. Oas Hee Gl BRIILONHEHE!
BCO AHCHOMBL METPHKH, KpoMe, OnTEH MOJKET, HePABEHCTBA TPEYIOHb-
mara. Mepel Gnusocty o61agaroT A0CONBITHEIM CBOMCTBOM: eCIH f —
Mepa OFH30CTH, A B - CTPOTO Bo3pacTawmas HYEKIMA, 0TOOGPAKAN-
maa nys [0, +oo0) ma ceds, To k {f) — Tawme mepa Gnusoctr. He-
HOALBORAHME Mep HIHA0OCTH, & He TOJHKO PACCTOSHOH, NS HAXOHIEe-
HEA Pe3yabTHPYOMETO OTHOLIOHMA NPENCTABISETCH ONPABIAHHBIM,
THOCKOJISKY (Qpp OMPEIENeHo ¢ MOMOMbIO MEPH GAHIGCTH d°, HE ARJIAIN-
me#cA DacCTOAHMEM.

B wacrtroctH, pacemotpuM

e p (A, B) — wosdduument pawrosoit roppexamma Cuupmena.
Jlerro nupers, aro f, — Mepa Gnnsocru. Mseectno [14], aro @, (fp) —
YOOpAZOYEHHE N0 CPEHAEM PAHTaM (3T0 3HAYMT, 9TO AAA HAMKIOTO
00BeKTa HYRHO CIOMATh PAHTH, HPKCBEOSHHSIE €My B PANJREPOBKAX
Q1.+ . .. On, ¥ B pE3YABTEPYIOMEH PAHAHAPOBKE PACIOJIOKETS 00bEK-
TH B HOPAZKE BOBPACTAHEA LOJNYIEHHBIX CYMM),

B cony (20) un (23) Q,,.s — 970 pammuponka, B cpegHeM Raubonee

Koppenuporannan mo Hempmamny c coBoxymeocTh® @y, . .., Qn,
T. e.
. n
Qumeq = Argmax 2‘ (@1 O) (27)
4] f=1
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re Argmax GepeTcA IO BCeM PAHKEPOBKAM. AHANOTBIHO ¢ (f,) —
3T0 PAHJKEDOBKA, B CpegHEM Hanbonee KoppenuporamHas no Cmmp-
MeHy ¢ TOH Ke COBOKYIHOCTBW, T. €.

Qn(fo) = Argmax 200 (28)

Uen ke TOABOBATHECT — (g mwnm G, {f,}? O npemmoureHzgy
Opeq TOBOPHUT TO, UTO OHO TONYIEHO C ToMompbio 4 u3 (22), KoTopoe,
BO-IEPBHIX, ABIACTCA PACCTOAHMEM, & BO-BTOPBIX, BHBORHTCA H3
geKoTopoll cucTeMs akcHoM. OgHaKo HaxomIeEme Meluanm [Heme-
HHM — CIOMHAA BUYHCIHTENbHAA 330294 H PEIATh €6 MOKHO IHIIH
¢ momompbo IBM [47]. B ro sie spema @, {f,) onpenensercs apeMmen-
TAPEO — LO CPETHUM PAHTaM, JTO0 — CUIBHHIE MOBOA B MOAb3Y OpU-
seneaua @, (f,). Umerno nosromy B [9] pns maxosmmeRus pesyabra-
pylomell PaERHPOBKE HemonbsyeTes @y (fo), a He Upeq.

Mu 6ymem Hasmearhk meguamodl Hemewum u cpegmmm mo Hemenm
penmurEH (pig ¥ Qcp, Oupenenaemse mo (20) w (21), rakke 7 B cny-
gae, Korma @y, s, . . ., @, — OmHADHSIE OTHOILPHHS OPOM2BOJLHOG
ppuponn. Ilpm sTom d ompemenserca mwo (22). Ormomenue @, (f)
GyneM Ha3BIBATH CPENMEM OTHOCHTEABHC [ COBOKYIHOCTH Qi, (...
vos @ne

IIpu mcamenbsopamnn @, (f) Bo3HHKAaWT ARa BoUpoca. Bo-nmeprux,
fymer TH Pe3yNBTHpYIOmMEe MHEHHE yCTORUEBEIM, T. ¢. OydeT au oHO
MAaJ0 MEHATRCA OPH YBeJIWIeHNHN YHCas oTHOmMeHEH »? pyrumm cao-
paMu, cxoaarcd Jam @, (/) ® wraxomy-nmfo npegeAy npm n— oo ?
TpeGoBangEe YCTOHNIHBOCTH HPeNCTABAACTCH eCTECTREHHEIM, eCIH
npefnoNaraercs, 9TO BCe OTHOHIEHHS 4B PaBHOM Mepe» YRacTBYIOT
B GOPMAPOBAHAE cpefmEero. Bo-BTOpPRIX, KAKOB PTOT mpepen?

B paMxax aHaXESa JAHHEHX OTBETHTH Ha 3TH BOOPOCH HeBOIMOMKEO,
OTBeTH HANTCH JEME B BEPOATHOCTHON TeODHE.

3.3. Baron Goavwuxr wucea Onn Oumapuwny ommnowenud, Ilyers

0, @y ..., 0, — HezaBmCOMEE OJHBAKOBO PAacCIIpeieNeNHBIE CIY-
gafipere ormomenns. Ilomomm,d
Qw(f) = Argmin B (0, 0) (29)

rge Argmin Gepercs Do paccMaTPHBAEMOMY IPOCTPARCTBY OmuapERX
oraomennit. Hasobem Q. (f} MaTeMaTmueCKEM okmRaxueM (J; oTHO-
curenpEO f. {OB6OCHOBAHHE HCMOIL30BAHEI0 TEPMUHA (MATEMATHYE-
CKOS OMEAAHEEY OYIET TAHO HEKE.)

O6pareM BEAMaEHAE HA TO, 410 @y, (f)} 1 Qo (f) MOTYT ompeNensTHC
He eMUHECTEEHHEHM 06pasoM. Tak, eci PaH:XUDOBKA () PaBHOMEDPHO
pacmpemenéHa HA MHOMKECTBE BCEX DPAMKEPOBOR, TO, Kak MOXKHO
nokasars, Ef (@, Q) npEEOMaeT 0JHO W TO ke SHAUEHEE TP JNoGoM
Q, 7. e. J0bam pamKEPOBKA YHOBIETBOPAeT ompepenemud Ju (f).
[Toatomy BHecem yToumenme: @, (f) @ Q« (f) — 3T0 MHOMKECTBA BCEX
TeX PAHMKEPOBOR, HA KOTODHX AOCTHIAKNT MEHEMYMA COOTBETCTSYIO-
mee pupasxenna B (24) m (29). Henycrora 3TAX MHOKECTS BHTEKAaer
H3 TOT0, ITO BCE PACCMATDHBAeMHe cefiuac IpOCTPAHCTBA COCTOAT HB
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KOHETIHODO TUCHA 2JeMeHTOB. PazyMmeercs, HKam[I0€ N3 MHOMRCTE
On () @ (f) MOMiET COCTOATH JEIL M3 ONHOTO aneMeETa. Bojee
10ro, Qu (f), KK N[PABHIO, COCTOHT H3 ONHOrO BaeMeHTa. UTobu
YTOEZHATh CMBICH CIOB «KaK HPABANO», PACCMOTPHM COBOKYIHOCTH
sepoaraocrelt P (@, =Q’), rre Q' mpoberaer zce paccMaTpUBALMOe IIPo-
¢TpaEcTBO OHAapHHX orEOWeRuit. [lockombry

Ef(Qn, Q)= ; QP (=) (30)

TO H3 HEONHOZHAYHOCTI MATEMATHYECKOIO OKAJAHHA BHTEKART, 4TO
A2 VKA3aHHYK BHUIE COBOKYIHOCTh BEPOATHOCTeHM HANOMKEHO OIEO
#J0 BECKONBKO THHeHEMY yenosu# (ceaseil), BHASNAWMNAX B paccMar-
PHEAGMOM CHMIUIBKCE BEPOATHOCTEH MEOrOofpasme MeHbIeR pasmep-
moct. [losToMy NAA WodTH BeeX (B cMblicde Mepw JieGera B coormer-
CTBYIONMIEM CHMINEKCE BepoaTHoOCTeH) paciperiefleRHd BePOATHOCTeH
saTeMAaTUIeCcKOoe O/KIJaHUe EXHHCTBEHHO.

Pacemorpmy cmavama cxydail, korma @ () m Qu {f} cocroar
Rapoe 13 00EOr0 3JIEeMEeHTa. ,[[OIIyCTI-IM BOIBHOCTE, oBo3HAYAE YEHa~
BAHELIE 37IeMeHThl TeMH RE CAMBOIAMH, 9TC H PACCMATPIBAEMEIE MIO-
amecrea. Torma [29]

Qs () = QO () (31}

npu n — oo (cxonmmocTh ¢ BepostEOCTRIO 1). Taxmm obpasoM, Bu-
Gopounoe cpegEee O, (f} CXONUTCA K MATeMATHIBCKOMY OMHIaHEIO
G {f). 9T0 ompaBgHBaer UCOONL3OBAHHE TEPMHHA (MATEMATHYEGCKOR
O;KMAAHME) TPUMEHETENbN0 K Quw {(f). CooTHONMIeHRE (31) ecrecTBeHHO
HA3BATH 3AKOHOM GOJBITMX INCe] IS CAYYAHBEIX BEIMIMH CO 3HATe-
HEAMI B OPOCTpPadcTBe oTHOmEHKE. OH COCTORT B TOM, ITC pellleRue
BHIGOPOTHON AKETpPeMAJdbHOHE 3alaY9U CXOEMTCA K DPelleHHN) Dpelenb-
Hof akeTpemannuoil sapaun. Ormerud, wTo (24) oramyvaercs ot (29)
TOALKO TEM, uT0 B (29) MaTeMaTHYeCKOE ORUNAHAS GEPETCHA IO HEKO-
TOpO#l TeOPETHUYECKOH BePOATHOCTHOI Mepe, & B (24) — To COOTBETCT-
pyiomelt eiff sMOnpPHUECKeH Mepe, HPUOHCHBAIOMed, KaK H3BeCTHO,
Kaxjgosmy uabmiomenuio pec 1/n, rme »n — obGpem pubopxu (B (24)
mHomsurensb 1/n onymed, TOoCKONBKY OH He BIHAST HA 3HAYEHUE
Argmin). Huae mu ysugny, aro cpennee apm@MeTHIecKoe M MaTeMa-
THYCCKOR O/KHIAHUS OJHOMEPHEX CJYHAHHBIX BeJUTNH, YIACTBYIOIEHE
B 0BLYHOM 3aKoHe GONBUITX THCET, TAKIKE MOJKHO HPeICTaBUTE B BULE
PemeHNl ORCTPEMANLHBIX CTATHCTHYECKHX 3ANAT.

Heobxopumo onpegensts mouarue cxoXEMOCTH B (31), DOCROIBRY
TONOAOTHYECKYIO CTPYKTYPY B IPOCTPAHCTRS OTHOMEHHH M HE BRO-
munu. B cany AucKpeTHOCTH 3HAYEHHE (YHROHNY { B eIMACTBEHHOCTH
peme{nnfx gagaq (24) u (29) copaBeanMBEL CHERYWIEE YTBEDHIE-
mua [29]:

lim P (0 (f) = 0 () = 1; _ (32)

¢ BePOATHOCTELIO 1 cymiecTeyer (cnywaiimoe} quciao n,, Taroe, 9TO

Q. () = Qx (/) mpr Bcex n > n,.
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EcE YIETHBATE BO3MOMHOCTH HeeJUHCTSEHHOCTH PeMeHHd XoTd
6i ogpoi ms 3amax (24), (29), To saxoH Goxrsmux yncexn Gyaer BLICIA-
ZeTH CAGRYIOTIEM 00pasoM:

lim P (0n (<= Qe (N =1. e

T—b0

M3 (33), B 48CTHOCTH, CHEYeT, ITO B CIYIae eAHECTBEHHOCTA pemenuA
3a0a9E (29) BepOATHOCTL eIHHCTBeHHOCTH BLIGOPOYHOTO CpDeAEero
crpéemuarca k 1. '

Yeunessnl 3akol Gonpmux zucen g olweM cayiae opMyampysr-
¢H TAK: ¢ BEPOATHOCTHID 1 cymecTByeT (cayuaiiHoe) 9uCIO 77, TAKOe,
aro 0y () = Qs () mpm BeEX 2 > 12,

Bce crazapdoe BHING OTHOCIIOCH K CHYIAWHBIM BEJINUOHAM CO
3HaYeHIAMHE B OPOCTpaHeTBe oTHOWeHWHE. Mu morasanm, wro BuGO-
pounoe cpefHee (O, (f) YCTOHYIMBO, H YKaBanuw Ipemed, K KOTODOMY
0RO CTPEMATCA IpPM Bo3pacTaHAnn Brfoprm. OH 3aBHCHT Kak oT
pacnpeelenA ¢y afiHoro OTHOMEHUA (y, Tak W 0T Mephl GAL30CTH f.

Kak 3aKoH» GONBIUX 9ICeX, TAK I[ OX IOKazaTenscTsa [29]
MOrYT 6e3 mMaMeHeHNi OLITH YCTAHOBAEHBl NNA 00BN cIIyuaiEbX
ReNIGIH CO BHAUEEHAMH B KOHOUROM MRo;ecTee. B (24}, (29), (32),
(33) o poprynMPOBKAX YCHIEHAOTO 3aK0HA DOJBNIMX BUCN MOKEOC
canTaTh, uto Qy, Qs - . ., Qp — BEGODKA 113 TeHEPANBHOT COBOKYI-
HOCTH €O 3HATEHOAMY B HPOH3BOIBHOM HOHEWHOM MHOIRECTBE. a

Vramen . oquo oGobmenne 3akoHoB Oonsmux’ umeen. Ilyers
A = {a} — romeumoe MEOmecTBO, f — GyHKUMA Ha A%, P — me’
poatHocTHaA Mepa Ha A, Py, n = i, 2, ...,— ODOCHENOBATENLHOCTE
cayuafiHETX BePOATHOCTHMY Mep Ha A, Takaa, wro P, (a) = P (a},
npu »— co naxr xworo a = A. Torma

lim P {Argmin Zf (o a) P, (a)YZ Arg mm Z f (a’; a)P (a,-)} _ 1..
T (34) °

Coorponienne {34) COOTBETCTBYET CXONMMOCTH MEp IO BePOATHOCTH,
Ecait we OHN CXOEATCH ¢ BepoaTmROCTsX 1, To ykasammoe b (34}
BRILIOUEHNE CIPABEAIB0 TIPT BCeX 1 > 7g, TAL Ny 3ABACHT OT CAyTas,
YacTHOMY CHYTAI0, KOTHA £, ~— dMONIPUTECKHE MEPEl, COOTBETCTBYIOT
NPUBENEHIIsIe BEIUIe BAKOHB (ONBIUEN UMCed. .
flero, uTo MaTeMmaTHIecKoe OMHMEAHNE (o (f) BABMCUT OT NCLONB~
3yenoil Mepwl GoraocTy f. Y KameM 0 MH KIACe PACTIPeAe eI enydai-
HOro oTHomeHus Qp, Takoil, UTo aTa BABNCAMOCTDL He CTOJb BEJIKA.
3.4. Monomornse pacnpedeaenua. Pacupenencame P enyaafEOTo’
OTHOMIEHA (), HA3KIBACTCH MOHOTONHB M OTHOCHTENbHO Mephl S H30CTH
fcuentpom B Q,, ecan ms f(Q, Qo) < F(Q", Qp) cumenyer, wro
P(Qy=Q)> P (0, = Q). Torma Qu. (f) = Qo (29, c. 218]. Taxus
06pazoM, Eis MOHOTOHHEX pacipeneleAuil MaTeMaTIIeCKOe ONHIAHAE
coBOAZAET ¢ MOJOI. JToT pPe3yNbTAT CIpasedins JAIA TAKEX TRO-
CTpAHCTB OMEApDHWX OTHOIMEH@A, KOTOPHIE ofnapant CBOBECTBOM H30-
rponnoctr [29, ¢. 218]: mpocTparcTBo A ¢ Mepoit GiusocTH f HAsH-~
BAGTCA M3OTPONAEIM, eclau A Jioboro ¢ €& A MHOMRECTBO THCRT

cor
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{f (a, b), b = A} aBngercs ogHuM U TeM Ae. [Ipudenm, ecam upm we-
KoropoM a &= A pasemcTso f (¥, a) = { BHIOONHEHO POBHO Mas k
pIeMenTos ¥ = 4, To mupu nobom gpyroM b < A pasercrso f (z, b} =t
BHOONHEHO POBHO INA &k a7eMeHTOB % H3 A, M Tak [JaA BCex He-
orpunatensEEX I, IIpocTpaHCcTRa pazOmeHOH, YOOPAROYEHNH, Pal-
JKAPOBOK, TONEPAHTHOCTeM — mMsoTponmne. MaremaTmaeckoe omm-
[AHOe COBOAHAET ¢ MOXOH NAA CryiailHON BENHYUEH CO SHAYCHHAMH
B M0G0M H30TPOMHOM LPOCTPAHCIBE, HE TOJBKO B TPOCTPABCTBAX
OTHOMeB U, :

Tpefopanme ASOTPOEHOCTH HBJIAETCA CYMECTBOHHEM: €CIH Her
HIOTPOTAOCTA, TO MATEMATUYECKONE OXUNAHEE MOMOT He CORIANATH
¢ Mofott. CoOTBeTCTBYIONIMA TPEMEp CTPOHTCA TaK: HYCTh MPOCTPAKCT~
BO COCTOMT M3 OONSMOTO YHUCTa BIMBKO PACHONOKeHARX NPYT K Ipy-
I'Y TodeR M TOYKH X,, HANEKO OTCTOAIIEH OT BCeX ocranbHsix. [lycrs
pacupenenenue MOHOTOHHEO  HEHTDOM B X4, IIPII‘IBM BBPOHTHOCTH
BechkMa MaNo YOHMBAWT C yBeAHUEHHEM DACCTOAHHS OT 2,. lorza ma-
TeMATHYECKOS O/KATAREE OYyIeT eMMaTh He B &g, 4 CPERH TOYeK, Gaums-
KO OpYr R APYLY PACHONOHEHHRX,

HoEsSTHEe MOHOTOHHGCTH HBIAETCS €CTECTBEHHBEIM, €CJH MS! pac-
cMaTpEBaeM Habawnerus ¢, Qs . . ., Un KAK Pe3YILTAT U3MEPEHEA
HeTREHOTG 3Haderus (Q,. MamepeHmsa NOpPOBOTATCA €0 CAYIaliRoH
omnbrolt, mostomy Q; oSeuro me cosmagawT ¢ @, ONHaK0, KaK B
RIaccuyecKol Teopuu omumGoK HM3MeDeHHH, €CTeCTBEHHO HDPUNATE,
YT0 geM GOJBIIE OTHIOHSHEE, TeM peske OHO BeTpedaerca. Dopma-
am3auss 9roroe TpeloBammA — yCIoBMe MOHOTOHHOCTH.

Myers pacapenenenne P MOHEOTOHHO ¢ UeHTPOM B ) OTHOCKTEIBHO
Mepwr 6amsocrd f. yers & — cTporo mospacTalomas QyHKIHEA, oTo-
fpamanomas ayy [0, +oo) ma cefa. Torma, ouesmano, pacmpeferne-
HEe P 6ymeT MOHOTOMHO OTHOCHTeIREC A (f) ¢ TeM :me meHTpoM (4.
ITocroNBRY MATEMATAYECKOE OMUIAHME COBHAZAET C WEHTPOM, TO
Qo () = Quolfe (N} m1st 1060 PyEKIAY /2, YOOBIETBOPMOMEH YKasaH-
HLIM BEUIE yeaoBruAM. B qactHocTw, 1nA MOHOTOHHOTO PACIPEIENCHAA
menmana Hesenu n cpegmree mo HeMenyw HMENT ofdH O TOT }Ke Tpefea
NpK A —+ 00, A UMEHHO TEHTP pacopeleleHus.

[Iyers pacemarpupaetcd BHGODKA H3 pacupeneleHNA, MOHOTOHHO-
ro OTHOCHTEABHO Meph 6au3oeTh f ¢ ueHTpoM B Q. Torna aas oueHkn
¢, mo pnifopre. MOKHG Henoaszosath @, (A (f)) mpm pasmmwaseix h.
BosnpkawT BOmpoch, Ha KOTOpHEe IOKA HET OTBETA: ¢ KaKoil CHo-
pocteio @, (h (f}) cxopmrest x Q,? Haxoe 2 Hambonee npenmodTHTeNB-
no! B gacTHoCTH, UeM JIyTUle TONBIOBATBCA — Menmamod Hememm
anu cpemyam no Hemenn?

3.5, Ofobuerus. Hycrs sagaroe paceroasme p. Haxme mepu Gun-
socTH t(p) pasymMHO MCmONb30BaTH? Ha 870T BODPOC MO3BOIALT OTBe-
THTL TeopHMA H3MepeHuA. HaK noKasaHo BEIE, eCTECTSEHH( MAHH-
ME3HUPOBATD II0 BCEM BO3MOKHEIM 3TeMeHTaM DB cpeXHee pacCTosmme
o1 B po snementos veiGopru @, Qs, . . ., J,. Haroe cpegnee naa un-
cen d(Q;, B), d(Q,. B), ..., d(Q,, B) euuucaars? Ec¢recTrennne
axcHOMB (8] nPpUBOAAT K TAK HA3HBAEMEM 2CCOUMATHBHEM CPeIHEM.
Kax moxazann A. H. Komuoropos, M. Harymo u B. ne @umerrs
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s gaTame 1930-x romon [8], nce accommarupmse cpemEme EMelT BHA
(10) ¢ a;=1/n, i =1, 2, ..., n. Janee, paccToOAHEA ECTECTBEHHO
CIATATE M3MEPEHHBIMY B IUKaNe otHomenuii, IfosToMy ecTecrsensa
moTpefoRaTh YCTOMTHBOCTH PE3YILTATA CPABHEHHA CPEIEUX PACCTOA-
RAR OPH Iepexoe oT 0 K PaCcCTOAHBN 4p NPU NPOU3IBOABHOM ¢ > 0.
Ilo coorpeTcTRyIOMEH TeOopeMe TeOPEM u3MepeHuil (cM. smIze) 3TO
tpefoBaHme DPUBOAMT K CTeleRHOH dynrumH 7. Taxmm ofpasoy, B Ka-
HecTBEe MepHl 6a#30CTH ¢ (d) MOMHO pACCMATDHBATH JHILL IO OHI-
TeIpEbE CTeHeHR HCXOMHOre paccroruma d, T. e. t (d) = d?, p > 0
[28].

Paannuprie mabnrogenma menoie3ywrea mpu moeTpoenuu ), {f)
cuMMerTpuaHo. ONHAKO MOMKeT OKABATHECA HONE3HKM ONHA HabH01eHus
VIHTHBATEL ¢ GOMBIIAM BecoM, yeM Ipyrae. JTo OPEBORAT K NMOCTpOE-
A1 CpefHero Ic OpaBUny

T (frpt) = Argmin 3\ uyf (Q; Q) (35)
Q i=1

rae p; > 0,8 =1, 2, ..., n. HoucraeTs u; MOryT, HaopHuMep, W3-
MePATH YPOBGHE KOMIETEHIHN »KcOepTos. fAcHO, 970, KAK NPABHIIIO,
T, (. 0y == Qn (. Onparo, ecnm wabnoernd He3aBHCHME W OTH-
HAKOBO pacupefelefb, T0 CIPABeJHBE ABAJOTY 3aKOHOB OBONBLINI
gacen: T, (f, p) cxomsates B Qu (f) upr 2 — co. '

B paccMOTPeHHEX pPe3yAbTaTaX THHA 3AKOHOB GOJABIIAX THCOA
QYEKOEA [ ¥Menda CMBICI MepH §aR30cTH W GHIA OnpelgdeHa Ha Je-
rkaproBoM xBamgpate X > X, rme X — OpOCTPaHCTBG, B KOTOPON
JerKaT PAcCMATPUBAEMEHE BeJHTEHH. Ho aHalE3 MoKasaTedbeTh Mo-
RA3LIBAET, IT0 OEH 0CTAXTCH COPABENIHBEME W TOTAA, KOLAA f ompe- -
meaeEa Ha X X Y, rme X u Y — HewnoTopre MHOecTBA, e obsaa-
TeNbHO COBOANANINEE. B JaCTHOCTH, CMpaBeNliup CReNYIONIHA aHANOT
BAKOHA GONBMMY WHCeX (YCHIBHEOLO).

Teopena 2 [31). Mlyers Z u W KoHeumwie Mmoskecrsa: &, &, . ..

.+, ~— HE3ABHCHUMBIE B COBOKYNROCTH CAyIAMEKE BeNUIUHL CO 3HA-
genuAME B Z. [lycrs g0 Z x W — R Torma ¢ sepoarmocteio 1 cy-
mecteyer (caydaiinoe) HATypajbHoe YACHO R,, TaKoe, UTO ApHA
n > n, KaKHoe pelleH¥e 3a7adH
> g (& w)— min, w=W, (36)

w

1sisn
HABJIReETCA TaHMe pemennem 3ATAYH
Eg(EL, w) — min, wEW. (37)
w

4. CraTrernkra B 1POCTPAHCTBAX oOMIed MpUpOIHI

4.1, Acumnmomura peuieHull FKCMPEMAALHRY CMAMUCIUNECKUT
sadax. Montuo 0TRA3aTHLCA OT TPEANOAOKeHEA KOReuHoctn Z m W,
Hyers &y, &y, . . ., &, - . . — cHyYAllHEE BeXHYASH CO 3HAYCHHAME
B OpocTpancTBe X, a AeHcTBRTENBHAN PYBKIEA f onNpefieleHa HA IIPO-

77



HapemenmH npocrpancts X & Y. [IpHE 3ToM Y HHTePIPETHPYETCA Kak
ApocTpaEcTBo mapamerposn. Onenkoldl MEHAMaTHHOTO KOHTDPACTA Ha-
3HIBACTCH

ya(f) = Argmin 3 7 (B 9)- | (38)

PacesteTpin caedylomuil yapaMeTp pacmpepemenma E;:
¥ (f)= Argmin Ef (& v)- (39)
W=

Torga opi 7 — co
Yo () — ¥ () (40)

T. €. U, (f) ABIneTcH cocTosTenpHOE omeHKONl mapaMeTpa yu. (f).
O DpnOaHIT TOYHOTO CMEICIA NOHATHI cXommmoctu B (40) cm. [36].

Ecag X =Y = RY, 7o npr f{a, b) = (& — b)® B poan y, (/}
BHICTYIAST cpefHee AapHE(METHIeCKOe pPe3ypTaToR HabAIOmeHui,
a B POIT Yo () — TX MaTeMaTHTeckoe ommmanme. Torma (40) — za-
LUECh OOHYHEOT0 3aK0HA Oonbmmx amcen. Ecam f (a, ) = e — b |,
TO

Yo (H={2: F2) K<Y Flz+) 2 Flx)=P & < 2). (41)
B atoy cayuae Y. () ecTecTBEHHO HAZBATL MEAHAHON pacnpeNescHus
£,. Jns HeRoTODHN pacupeleleHHi MeflMaHA He TOTKA, A OTDE3OK.
Pemenue samazn {48) onHcEBaeTcs TaK: eclIH X HEYETHO, TO

wmh={e{[+] + 1)}, (42)

L

ecan MAe nr 9YeTio, TO

wn=[={[5]), (4] #1)] @

ric z {i) ecTb i-f DoOpAAKopasd CTATHCTIKA COBORYHNocTn £, B,
.+ &, Coormomemrie (40} smpaskaer cxojHMocTh BHGODOTHON
nmegnans ¥ reoperngecroii. Ilpu atonm obe zacry (40} B ofmexr caygae
TE vies s, & MEOICCTBA. .

YacTHHMI CAYIasSMH ONHOK MIHAMANBHOTQ KOHTPACTA ABIAITCA
OIeNKIl MagCHMATBIOre mpasgomonolig, yerofiasnrie oneuna Troro-
xue—Xybepa [43)], omenks mapaMeTpos B B8aZave anopOKCHMAIME
(mapaMertputeckofl perpeccon). CoCTOATENLHOOTS ONEHOR MITHAMAN b-
HOTO NOHTPACTA 031a%38T COCTOATENBHOCTL BCAX TOPEYIUCTeHHBIX
OILHOK, A TAKAE CHEPABENIHBOCTE 3a8KOHOB Goanmmmx winced. Iloato-
MY KGRTAA ofIad TeopeMa O COPABSINBOCTA B TOM MIIX XIHOM CMEIC-
ae coorrourennA (40) paeder 3a cofolt CoOTBETCTRYIOIMIE CIOENCTEHA,
RACAlMIecd OepedlicleHHLX KOHKPeTHHX obxactedf. Tar, » 3amaue
KoHCTpyUpopaRES Qartopos (22, ra. 4] (40) omucrpaeT noBelenue
OTHOMEBHA, ANNPOKCHMUPYIOINEro CRCTEMY MaTPHIL. -

Hmeer cmpicn m paneneiimee ofobmenmne. Kakx morasamo B {3),
OCHOBHHIE 379l TPHKISKHOH CTATHCTHEH AONYCKAKT GRCTPEMAaTb-
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gy10 OPMYIMPOBKY. JTO BHAYHT, UYTO OHH CBOLATCA K HaXORIEHAIO
mapaMeTpa, Jemallero B HEKOTOPOM NPOCTPAHCTBE Y, HO IDABHIY

¥y (fa)= Argrgin faB1: 8o oo Bty (44)
we

Yacero (44) cosmagaer ¢ (38), onpako MuHEMIBNpYeMman YHEIUA He
pCerAA JOIyCHaeT alfMTHBRHOS mpencraslerne, Kak s (38). Paceyor
puM, HAODUMED, METOJ TIABHHYX KOMIOHEHT.

4.2, Tpumenenue r Mmemody aaasuulx romnowenm. Hoxogueie
paHERE — Habop B, B ..., &y COYYAMHLIX BEKTOPOB, JeMaOIX
B EBRJINTOBOM Upocrpanctse AP, Hens CoCTORT B CEMMeHIU passep-
HOCTH, T. €. YMEHENICHU Y YICTA PACCMATPHBAEMHX MoKazaresel. as
3TOro 0EPYT BCEBOSMOWIHBIE NAHEHERE OPTOTOHAIBLHME HOPMUPOBAH-
EHE LEeHTPHMPOBAHHEIE KOMOWHANEN BECXOTHBIX TOKaszaTeneH, Noay-
qawT p HOBHX DOKazaTeneil, H3 BEAX 0epyT wepsHe p’, rme p’ < p.
Marpuny npeoGpasoramHs € BHIOHPAT TaK, IT0OH MaKCHMHEBIPO-
paTh NMEDOPMAMUONENIE Gymxmmoman [3, c. 38]

_ S R E2) . 2 0) %
LO=semFrem+. ToE0 (45)
e x (i), i =1,..., p,— ucxommele moxasartenu; &; = (z; {1),...
coxpip). 7 =1,2,. .., n BrOoBDEMAKAR z (i), { =12, . .
vvey py— KOMOBHALGHHA HCX OHHX IIOKa2aTeNell, HoNYYeHHEE ¢ TIOMOMBID
marpunet C. Hakomen, s* (z (2)), i = 1,.. ., p/, s (x (i)}, i=1,...

.+« P,— BEI6OPOUANE THCOSDCHA OepeMeHHHIX, YKA33HHEX B CKGO-
KAX. '

Ywamem nogpobree, Rak z (i) cTpoATed oo 2 (§) ¢ DOMOIWBLI MAT-
pansr O

p —
5= D ewln ()= W), t=bops  T=l.om

(46)

e

W)= Y k). (47)

i=1

Marpuma € = || ¢;, | mopsagra p’ X p TakoBa, IT0

P

> =1, i=1,2,...,p (4%)
(JOPMUDOBAHHOCTB),

. .

Z(.'mcmk=0, i,m=1,2,...,p', i#m (49)

{opToroHanBEROCTE). PemmenneM 0oCROBHOMR 3aAa9M MOTO/A THARHKIX KOM
OOHEHT ABIRETCA

€= Argmin (— I (O) (20)



rae 7, onpemenserca no (4D), a MEHHMEBAOWA UPOBOAWTCH IO Beem
Matpnuay {, yIOBIETBOPAOMUM yeaosuaM (48), (49).

Buumenenne matppoe , — 3amada amanmsa AamHEY. Onmaxo,
KaK O JJA paceMOTpeHHOH Bpime MeNEadm KeMeHm, ROZHHHaeT Bo-
npoc 086 acHMmroTATEecKoM moBexeEud . HBHHBE‘GH IU pemende
OCHOBHOH gamadyu MeTomga I'JIEBHEIX HOMOOHEHT YCTOHYHBEIR, T. €. cy-
mecTeyer an mpepen €, npE r — cof HeMmy paBeH 3ToT mpenex?

Orper. Kak oOBIYHO, MOMeT OHTH JaH TONBKO B BePOATHOCTEOI

teopri. ITyers &y, E,, . . . —— HE3ABECHAMEE OMEHAKOBO pacupernelien-
AHe coydaitgsle BekTopa. Amanormyso (46) momowmnm,
b} .
B (l) = }2{ Cix (.1’:1 (k) —_ Ex]_ (k))s i= 1; P—_— pra (51)
(=1
rae Matpuga C == || ¢;; || yaoBaersopAeT coOTHOMeRHAM (48), ({49).
MMoaoskm,
, Dz (1) =D (2, (2)+ ...+ Dz, (p))
HO=—DemyFoem+ - F0em) (52)
Jlerko BAETE, ITO OpU 72 ~> oo WXHGoM C
I, (O)—= I (C). : (53)
PacemorpaM pemeHre OpefelbHOH dKCTPeManbHOHE safgadn
Co == Argmin (— I (C)). . (54)
C .
EctecTsenno omunaTh, 9T0

Hefieramrensao, (05) BrTeKaeT H3 OOIEX pPasylbTaToB 00 acuMnro-
TH9eCKOM DoBeeHAN PelleRyi JKCTPEMANBERX CTATECTHISCHAX 3a0a%
[368], omucriraemux wusxe, OMHAKC B IMTEPATYPE HO METOAY IJABHEX
KOMIOHEHT (CM., Hampumep, ob6zop [4]) Teopembl o copasegumBoCTR
cootHomesda (35) ofHAPYMUTE He VHANOCH.

4.3. Cmamucmura obGvesmoe obwell npupods. B pame ppyrax
3ajaY NPHEKIATHOH CTATHCTUKE pelleHNe HAXONUTCA NYTeM MUHMH-
MEZAIMA PYHKNIEOHANA, TAK/KE He ABMAIMOErocs amIATABHEM. HHEE-
MI CIOBAMU, 9TO pelleHde He ABIASTCA OUNSHKOH MIHAMANBHOTC KOH-
rpacra (38). Taxorw pasadeAEe BADHAHTH 3aKa¥ KIaccEPUEAUMD,
peLIaeMEe OyIeM MHEHUMHA3SATHE GYHEXIMOHATA HKadecTBa (3, ¢. 33—
37). K stomy ke THIY OTHOCATCA GaKTOPHLE AHANES, METON dKCTpe-
MaJPHOH IDYONAPOBHN OPUIHAKOB, 0T60p Hambonee WHGOPMATHESHEIX
OPHIHAKOB B MOJeNM AWCKPAMAHAHTHOLO AHANLHZ&, 0T0op Hambones
BAGOPMATABHMY. OePEeMEHHKX B MOJENSX PerpecCHd, CHAXAPHAA
PEAYHIMA MHOIOKPHTEPHANBHOE ONTHMH3ATWOHHON CXeMbl, T. 6.
IKCOEPTHO-CTATHCTHILCKUA METoJ MOCTPOEERES OQEHOIC HHTOTPAIb~
HOTO TMOKA3ATBAS (KAYECTBA» B cAyYae, KOTAA SKOmePTHAA HWHPOD-
ManuA — PaEKEPOBKH, Da3bWeHAd HAW PeSyAbTATH MaPHHX CpaB-
menuit [3, ¢. 38—45]. Bo pcex mepeumcleHHEHX 3ajadax pemIeREe
HIOeTCH IO UpaBuay (44},
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TlpencrtaBnsercda nefnecco0pasHBM NOAYYNTL oDAME pesynbTaT
cnegyomero euga. Ilyers Y — mpousponsmoe mpocrpamcTBo, £ =
= {w} — TPOCTPARCTBO dIeMEHTAPRHX coOmrTmi, f,: ¥ X Q — RI,
n=1, 2, ... — gocuefosare bHoctk cxydaiinex dyHRUAN Ha Y.
[ycrs cymectsyer ysxuua f: Y — R, rawas, 210 muas awboro
yeY

lim fo (yr 0) =7 () (56)

Ti=—hmao
(CXOIHEMOLTE B {56) MOMHO TOHUMATE B ABYN CMBICHAX: OO BEPOAT-
pootE Anm ¢ BepoaTEocTeio 1). Torma mpm n — oo

Argmin f, (¥, 0) — Argmin f {(¥). (57)
y=Y y¥=Y

CxogamocTh B (57) MOHHMAaeTCd B TOM cMuCTe, o @ 8 {56).

Jdror pesynbTaT moaydeH B [36] npi HEKOTOPHIX YCAOBHEAX peryiasp-
HOCTH, HaNlOGHAEEHEBIX A NOoC/1eOBATeNIBHOCTE fn' YII,QBTGH DOIY9HTE
aHanor (57) u B cxyzae, Korja Argmin f, m Argmin f cocrosr Gomee
qeM H3 OTHOTO dJFEMeHTa HIM uycTr. COCTOATENLHOCTE OLEHOK MH-
EAMaNbHOF0 KoETpacrta [40] monyuaercs rar ciemcteme. PesynbraThl
{29, 36] o cOCTOATENPHOCTH OLEHOK MEHOMANBHOIO KOHTDACTA I 3a-
kogax GonsmmEx 4mECeaT o600maldT peayABTATH LPENMECTBEHANKOR
[52, 53l

K craracTEke B DPOCTpaHCTBAX oDMed OPHPORH MB  UPMINIHE,
MCXOAA B3 CYATHCTEKA GEHADHNE OTHOmMERmi. 3areM 0kasalock, 4TO
H AJA MHOTHY HKJIACCHYECKHMY HOCTAHOBOK Pe3YIBTATH ToHAa (57)
roaessH. [losToMy menecoofpasEc PAZBEBATE CTATHCTHERY O0BEHTOB
ofmefi TPAPONL! KAK CAMOCTOATENbHOE HANPABICHHE. PaCCMOTpPHMM
CIeAVIMEE MOCTAHOBRE: MTEPATEBHBE YCTOHYHBEE ONEEKH, HEmMApa-
MeTPREIECHOE QIEHHNBAHHE ]].TIO'I‘HQGTH 5 perpeccml, Hpeﬂ,e.ﬂhﬂaﬂ TBOPHH
CTATHCTBE IE[HTeI"pa.TIBHOI‘O THIIA.

4.4, Hmepamusnwe yemotuuesie oyenxu. B [46] onmcanm nenxodu-
3EJECKEH HKCOePHMEHT, B KOTOpPOM HCOBITYeMHE PaEAHpPOBAINN
ofbentn. HeTmHHAS PaMKRpoBKa OHIA M3BECTHA HKCHEDHEMEHTATO-
pam. TIpu amanmse pesyakTaToB sKcuepmMenTa B {46] moxasano, dro
OTBETH pPAas3BWBAIOTCH Ha MHOTOYHCICHHOE «AOPO», PACIOI0KEeBHOE
BOKPYT WCTHHHOFO MHEHHS, W OTASNbHHE MHEHMN, pasfpocamHele Ha
nepudgepun. OKasazoCch, 9T0 PAMKAPOBKA, MOXYICHHAA IyTeM yCpel-
HeHEA «uepudepuiiunxy MHeHAH, UPOTHBOIOMOIKEA HCTUHHON. OTO
JHAYHT, TG OUEHKA HCTHHHOTD MHEHHHA 10 ((H,pr)} IIy4me, 9edM 1o
BCell COBOKVIHOCTH, IMOCKONBRY B NOCIeTHEM CAyIae YIHTHBAIOTCH
rpyf0 OmMEGOYEHE MEHEHHA. SHAYAT, NexecoofpasHo pas3BHBATH
METONH, HOBBONAKIMHE YMEHBIOATE BIUAHMe «oepudepmiiEEX» Ha-
Gaomednit Ha ONEHKY HmapaMeTpa.

B [46] mopor, mummenmwomwii Anpo, BHOpaE E3 HBPRCTAYECKEX
coobpaxkernit. B [37] gns o6paboTky pesyanTaToB NapHHX CParHe-
HEH ©, Golee 06ImMS, HAXOTOMIISCKAX JANHBIX MPENIOKEHE CTaTHCTH-
weckm ofocEosammEme Meromnl BHOopa popora.

B knaccmueckoil CTATHCTHRE €CTh METOHE!, YMeHAIIAKIIHE BANANNE
qmepudeprinEXy HaGAOIeRNE Ba prBoe. B ogHux us HUX mojolHEe
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HabapIeHna OTOPACEIBANTCA, B APYIUX — YYUTHIBATCA ¢ MEHbuUINN
BeC0M. HepBHB MeTOABl COOTRETCTRYIOT BhLIFSJISHUID ¢ANDaY, I[pHMBpOM
BTOPHIX ABIAKTCA yeToltuubnie omeExy Triokm—XyGepa [43].
lelsenen BIBEIIeHHRH HTBPSTHBHHH METOHd OLEHKH napameTpa
{401 (BIIMOTL). Tyers &, &, ..., &, — EaCNIOfeHdd, Nesnamrue
B npocrpancree X. IlycTs Y -— npocTPaHCTBO NAapaMeTpor, p:
X X Y - B! — dymruna womrpacra, ¢: R!— (¢, 1] — monoroB-
HO HEBOZPACTAIMAas (pYHKIHA. PaCG]\IDTPHM UTepaLuHOHHEI Ipouece

ymh — Arg_min 2 plEs eloEny™) m=0,1,2,..., (58)
rae y° — HeKoTopas Touka n3 Y, Hanpummep, y° = y, (p) — oM. (38).
(heRKol Do METOLY BHMOH HABLIBASTCHA

Yy == Lim o™ (59)

MG

{eca11, KOHEYHO, UpPEIeN CYMECTBYET).

YrameM jgpa dacTHEY cayzas BHEMOII-ouemox. Feaa X — xo-
HPUNOMEDHO: eBKIHIOBO NPOCTPAHCTBO, (P — CTeneHb HOPMAJNLHEOH
niotHoert, To BHMOII-omesrm cpogarcds k A — moMemrtam {20].
Ecant X — KOHeWHOMEDHOE eBKIETOBO HEPOCTPAHCTBO, § — KBALpar
CRENNEOBY paccTosHus, X = Y, QVHRIUA ¢ #BIAAETCA MOPOTOROH,
T.e. ¢y =1npun 0 {r<{rym ¢ (r) =0 npu r > r; To HEponece
noctpoennas BHMOII-cueaxn ecTs nponece HAXOMECHHA IEHTPa
TA;KECTH KJacCA ¢ DOMONMBI airopaTMa waaccmpuranmnn «Dopemes
[2]. Taruy ofpasors, cTOXE pABHEE 0GBEKTH, KAK YCTONTMBLIS OLLEHKY
{A-MOMEHTD) I 3TAJIOHABE AJTOPHETME KIACCUPURAHIHN, 0KA3HIBAIOTCA
YACTHEIMU CRYUAHAMII ONHOH 1 ToH ke obmed cxemul (58)—(59). Eenn
(¢ — IOpOroBad, To CYMEeCTBOBaHHAe npemena B {59) mwToKaer m3 pe-
synsTaton [28).

4.5. 3adana annpowcusanun zasucumocmu. PaccsmorpEM zamawy
AUDpOKCHMAUNE (HapaverpmuyecKoit perpeccum). Ilyers X w Y —
HEKGTOpBIEe npoc-rpchTBa Hyers mmeercst n map (x;, yi), A6 & £
= X, 2 Y, 1, 2, ..., n. TpeByerca mopmofpars mapamerp
.= 6 rax, trroﬁm g {r;, 0) Haunysmam obpazom npabrmmanx i,
i=1,2 ..., n Hycrs vepa Gruzoctu mexxny g (7, 0) 1 y; 3agacres
¢ novonis gyErnmm f;. 3acck g (x, 8) — sapammoe cemelctBo YHK-
muit, orobpamaromux X x @Y, af,, i =1, 2, ... — sanamnas
nocaegosarenbrocTs ¢yrrumii. Yacro, Ho He Becerma, ece f; COBIIa-
nawt. B riacenwecronn mocramonxe (1] dyHEUUM [, paziauyHE mpH
HepanunorTouyrmx Halmogennax. Ilpy cmenamssiy npegmONOHKeHHAX
gapaMeTp ecTecTBeHHO HMOAOHPATH 0 OPAaBIAy

0, = Argmin 2;1 fi(g (x18): 93). (60)

B pamxax amanwsa AaHEHX 0CTaeéTCA eIHHCTBEHHHIH BOUIPOC —
0 cymecTsoBarEun O, Ecmm see ywacraywmme B (60) dyErmum me-
LPepEIBHLL, & MUHNAMYM GBDETCA 1o KOMIIAKTY, TO O, CyHIecTRYel.
EcTh B uHNE YCHOBHA CYmecTBOBAHHA 6,,.

by
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[Ipu moABIEENH HOBOrO HaONIIEHEA z PEKOMEHEYOTCS BHOWPATH
QUEHKY [JIA COOTBETCTBYIOINETrO ¥ HO HOPARHIY

=2 (z. 8. 61)

Q60CHOBATE TAKYHK DEROMEHITaNMI0 B PAMKAX AHAJNMSA JMREHHX He-
BOSMOMRHO. OJTO MOIKHO CHeNATh TOABKO B BEDOATHOCTEOH TeODHH,
paBHO K&K W H3Y4HTs ACHMOTOTHTECKoe mobeflemme §,, fA0Ka3aTs
COCTOATENLHACTE 3TOM OIEHKH,

Hak B B KRAcCUYECKOM CHyIae, BEPOATHOCTHY!G TEODHIO meneco-
06pasHO CTPOUTH JIA TPeX DASINYEEX IOCTAHOBOK.

1. IlepeMeHHas % — HOTEPMUHODPOBAHHAA, LEPEMEHEAR ¥ —
cnygaliHad, ee pacOpeellenie 3aBHECHT OT %. JTO cXeMa B B repmn-
gosornm [1].

2. CoBoXynuocrs (151, v, i =1, 2, ., n,— BHOOpKA u3 pac-
npeneneHHEd cuyqanﬂon ReJHIAHE co 3H&‘I€HH}IMH B X xY (cxe-
ma C; uz [11).

3. Wmeercsa merepMunupoBaHERE Babop map (23, ¥, i =1, 2, ...
.« ., 1, HaOnwonerne {x;, y;) ABNAeTcs cuydalimoll Bemmaummof, pac-
npefleienue KoTopol aasueur or (2%, y), i = 1,2, ..., n (romgaio-
epTHRIN adaau3z — cxema Gy B [1]),

Bo scex Tpex c¢nyuasx Ha ocHope ofmux pesyasTaros tihma (57)
MOKHO HONYYAThH YTBeDWACHHS 00 ACHEMIOTOTHYECKOM HOBENEHIIT
8, m3 (60) r »* ms (61). Ouenkn orasmpanTca cocTogrenpasym. Or-
nenbHEle QOPMYITPOBKE TJA BTOPOTO CJIyIag NpuBegeHs! B [36],
Ja5 PEeTPeCCHOHHOTO AHAJIH34 HEWeTKHEX MHOMKECTB — B [33].

Coorromerne (60) maer pemenwe 3alagm anmporcmManum. [Josc-
HIM, KaK 374 380a9a COOTHOCHTCA ¢ HAXOmKJerveM perpecens. Corxac-
uo [30], mna cayuaiimol Benwwmam (&, %) co smaveEmAMm 8 X X Y,

perpeccureif | Ha & OTHOCHTEXBHO Meph OIW30CTH | €CTECTBEHHO Ha-
3BATH pelneye 3aNaTm

Ef(g€n)y—min, f1 ¥ XY R, g XY, (62)
g

re MHEMMYM Oepercs mo MHOKECTBY BCeX MNaMepuMBIX QyHRINiT.
MewEO meXoZnTs N3 Epyroro ompeienenns. na wammoro © = X
PACCMOTPHM CHYYAHHAYIO ReJAYHHY % (x), pacmpeferenme Kotopoil
ABRNAETCA YCIOBHLIM pacnopernelieHnenl 1 ]I[I]I—I YCIOBITH E == . HO.TIO‘-
FRIM,

EmjE=ux)= Azg__r;}in Ef (y, n (). (63)

ORaBBIBaETCH, opu OOBYATIX NPeInNIOREeHEAX M3MEPHMOCTI PenleHiie
safaun (62) coemapmaer ¢ E (M| & = z). (Oromoprm tuma ¢modrn
BCIONYY B 9THX KPATRHX (QopmyanpopkaX omymesst.) Ecam sapamee
H3BeCTHO, UTO F (0 | = Z) NPMHALISKAT DAPAMETPHISCKOMY Ce-
MeficTay g (z, 0), To 3aMa7a HAXOIRIEHHES PErPEecCHE CBOTHTCIT R olle-
HEBaE@o mapamerpa & m pemenme maerca dopmynamn {60), {(61) —
BTOPAA MOCTAHOBKA BepoATHOCTHOM teopuy. Ecaum sre HeT ocroBaRmit
CIETATE, YTO PeTPeCCHs IPRHANIERAT TaPAMETPHISCKOMY CeMelcTRY,
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TO MOMHO HCNOABL30BATE HEMADAMETPHYECKHE OLICHKH perpeccru. Oug
CTPOSITEA ¢ TOMOIBI0 HEeHAPAMETPHICCKUX OLEHOR IIOTHOCTH. Yka-
HEM HEeKOTOpDME W3 HOX.

4.6. Henapamempuuecrue oyenkil naommuocmu. Ilyers & — cy-
gafiEasa BeNHYNHAA ¢o 3HATEHHAME B X, & ) — HEKOTOPAaA Mepa Ha Toi
g-anredpe nomMaEomecTs X, KOTOpPasg YIaCTEYeT B onpepencHuu §
KaK H3MEepHMOTO 0TOOparKeHHA BEPOATHOCTHOTO HPOCTPAHCTRA B X
{cnywaiiawe penuuupn B npocrpaAcTeax ofmell mpuposH onpesens-
wTes B cooreereremm ¢ [41, ra. I11)), Oyaxuma g: X — R! naswbaer-
€S MJAOTHOCTHI & (OTHOCHTENBHO MEDE W), ecim

P=4)=g(x)p(dz) (64)

A

gag aoforo A ma paccMarpuBaeMod g-anreGpH,

Ecan ects 0CHORABHA CYHTATH, UTO LIOTHOCTL 3AaBUCHT OT HEKO-
TOPOr0 DAPAMETDA, TO GLEHHBARAS IOTHOCTH CBONMTCH K OUCHHBABED
3TOrO LIAPAMETDA, CKAMEM, MeTONOM MAKCEMAIBHOIC TIPARIOION0-
6us. Ecau e nofobHbIX OCHORAHEN HeT, To He0OXOMHMO HCHOAL3OBAT
HenapaMerpuYeCcKEe MeToasl. CKOPOCTE CXOTMMOCTH HEHAPAMETPATEC-
KO OUeHKE K HCTHHHON MIOTHOCTH MEHBID®, 9eM IIapAMEeTPHYeCKoR
ONEHE,

Iyers E;, 4, - - ., £, — HEBABHCHMEIE CIYTANHBE BEIMIMHELL CO
JHAUGEMAME B X, WMEMUe TXOTHOCTE & (z). B nauecTse ouneErE
g {T) MOMHO MCHOAB30RATE ONEHRE

€n (@) == 3\ (. 80) (65)

i1

gaspBaenwe quAensinMm, rae K, ¢ X® — R'. B [38] npusereus ycao-
BIIA COCTOSITENBHOCTHE JINHeHMX OIEHOK, a TAKMe HeJRHeHHLIX ome-
Hok thnma Pure-Xommeca., PacemorpuM mompobmee qacTHHE caydal
AWHEHHEIX OIEHOK — T&, KOTOPHE HA3HBABM ouUeHKaMu IlapaeHa—
PosenGrnarra, nepenoca Ha ofmuil cnydall HasBaHWe, IPURATOE NIAA
KOHEMHOMEPHHX cnydaiiHux permama, OR® AME0T BUJ

1 - [N Es;}
gn(x) = th ZK (T) T K: Rl——:’Rl, (66)

i=1

TRe {/,} — HeKoTopad MOCIeJOBATENBHOCTH TuceX; o (£, y} — Mepa
Gauzcetn s X. Jlerae omucarTs upegenLEoe HOBENEHEE oueHoK (60),
ccan Henpepmsuasg mo ¢ GYRKUHA

M, d=p{ryeXosznps<thees X, 120, (67)

He 3ABJICHT OT % {AHANOT CBOMCTRA M3OTPONHOCTH), MOCKOIBKY B 3TOM
clydae MOMHQ ¢ TIOMOOBI: MOHOTOHHOTO mpeobpasopaHud nepeiiTHE

K Mepe HAE3OCTH p,, Tarol, 4ro
Mz, t) =t (68)

84



aas mwobore t < [0, ¢,], rae £, < 4-c0. Cayuail xoRewHOIO ¢4 COOT-
peTeTBYeT ToMy, aTo u (X)) = tn </ 0o, B TO BPeMH Kag f, = -+oo
ToTEa K TONBKO TOTH&, korxa u (X) = Hoo.

Teopema 3 [38]. Ilycrs muorHOCTH & () orpamdveHa Ha X B He-
npepHBHEA B TouKe 2 & X (B TONONOTEA, MOPOKAeRHOH Mepolt Gxm-
gocTE py). Hycrs ¢yErmma K Takoma, 9To
o o f=-]

(K@=t . (1Kwldu<oo, (K@< (89
0 6

]

Ilyers

hy — 0, nhy = o0 {70)
upu i — co. Toraa nna onemkz (66) ¢ p = p,

lim Egn(z)=g(z) (71)
E .

lim nk,Dgy () = g(x)g K2 (u) du. (72)

L—eon

s (71) u (72) BHTexaeT, 910 gy, () ABAALTCRE COCTOATENLHOR OLeR-

xoft g (z). Bouee Tore, g, {z) — ACHMOTOTHIBCKH HOPMAibLHaA OHEH-
xa. PaccMoTpEM BenmygHY

n = E{gn (2) — g (2}’ (73)

MoxEOo OKasaTh, UTO O, AOCTHraeT MHHMMYMA, DPAaBHOIO #™% Oopm
h, = n~». (B mapamerpHweckom cayvae o, = const-n"l) Iasx
obuuanx onepok [lapsema—Posenluarra (X = RY) ontnmansmas
CKOPOCTH CXOOMMOCTHE BHIDE: ¢HA paBHA n~5 npE h, = n-'s. Dro
CBA3AA0 C TeM, 9TO B 06IIIEM Cliydyae BeIMYHHA

C=%P{§e{ytyeX,P(x,y)ér}}h:o (14)

e pasga 0, a gua obuaHbx oneHOK oHA pasHa (. Ecan & = 0, To
ONTMMAJBHENE MOPANOK A, H CKOPOCTE CXOTMMOCTH OYAYT TAKHNMH Ke,
KaxX B KTACCUYECKOM CIydae, B KOTOpoM jgeferopa mepa, eBKINAOBO
paccToAHEmE M pasnoxenue B pan Tefinopa «ymagHoy CBABAHE MEREY
coboit. Papemcreo O peawumnawt C ®3 (74) SKBMBANEHTHO TOMY, 4TO
NpHd EHTeTPHDOBAHEN [0 HHTEPBANY pasic:kerusa Teitaopa HeroTopoil
$YAKIEN, B3ATCIO B OEHTPe HETEPBANa, YHEHH C HeWeTHLIMI HPOM3-
BOOHGIMM COKpamao0Tea. Ecnm sxe Iias ONHOMEPHBIX CHY4YAHHBIX Be-
anaws 6pars naoTENCT: He mo Mepe Jlebera, a mo MPOM3BONBHOR, TO,
poobme roeopsa, € == ( @ onTEMANBHEHE NOPAROK CXONUMOCTE TOCTH-
rasTes upu h, = nVs,

4.7. Cmamucmury unmeepeasnozo muna. lIpegennsas Teopma
CTATHCTHK MATErPANILHOTO THNA OHIIa PABBHTA ABTOPOM NEePBOHAYALD-
HO 1418 KOHCYHOMEDPHHX Ccaydaimsx penuuus. [lepBRH KOMKpeTHHIH
PEIYIBTAT KACANCHA ACEMOTOTHKH DACHpeNeNeHHS CTATHCTHKE TANS
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OMETa-KBAJIPAT, HCEOIb3YeMOE ATA DPOBEPKHE CHMMETDEA DACHpefe-
JeHHA pesyabraron mabnwomeanmit otHocmrearHO O [25]. Ofmas rteg-
pus paseora B [26, 29, nogpasn. 2.4]. CratmcrukaM® MHTETpanbHOrg
TROA HASHBAKTCT CTATHCTHKH, OPSACTABEMEE B BENE

ﬁ'ﬂ.: S‘fn (.i'.', (-0) L (d-r)) n=— 1; 2-, caey (75)
¥ .

Te & — TOYKA OPOoCTpaBcTBa X NpOH3BONBLHOYM HPHDPOAR; fy (2, w)—
cayqaBinsd nporece; B, — cayiafHad Mepa, o0HYHO BePOATHOCTHAS,
B cooTBeT¢TBHH ¢ PACCMATPUBAEMEMIE TPHICHEHAAME NIPERLOIa-
raered, 9T0 fy, (¥, ®) CXOEHTEA [0 PacUPedeleHNId OPH R — oo
K caxydaiimoMy mpomecey f(rx, ©), & [, CXOIHTCA L0 BEDOATHCCTH
% JeTepMmEEpoBaEHoit mepe p. Hayzaerca cxogmmocts B, me pac-
npefene o K

B =[x @) (16)
Y

4.8. Henapasemputeckue ogenwu peepeccuu. IlepeiinemM K Hemapa-
MeTPHYECKNAM oleHKaM perpeccnu. OHH CCHOBAHE HA HCMOAB3OBARKE
HenapaMerpuTecKnX OLEHOK NJOTHOCTH. PAacCMOTPHEM CcRyuaiimym
seamauRy (B, W), rme E= X, ne=Y. (& nNe X X Y. lyen
v, —aepa B X, v, —Mepa B Y, a NX DPAMOS NPOR3BEICHHE
=1 X vy, —Mepa B X X Y. IIyere g (x, y) — maootEOCTh (§,
1) 1o Mepe v. Torna ycnosRas TIIOTHOCTH g (y | «) pacnpemexeHus 4
npu yenosna E = x nmeer nmg

O . ()
Vs (@ 0y v tan)

g

(B NPOANOTOAREHNH, 9T MHTETDPAN B sHaMeHatene oramdeH or {).
I3 cootserersin ¢ (G3) ummeenm

E(q[%:z}:At‘gr?inSf(y,a)g(a[;r)vg(da). - (78)
W= Y :

Sasenns g (&, y) B (77) vemapareTputUecKoH OEHKOH NIOTROCTH
gy (2, ), DoaydaeM ouenky yeroesmoll nIoTHOCTH

gy (y ] 37) = _ ¥ (2, ¥} (79)
iy Ly 1) ve (dy)
¥

Ecean g, — cocroatennuas onenra g, 1o wucauteas (79) cxommres
k uncanterio (77). CxogumocTp 3maMeHaTens (79) K 3HaMEHATENl
(77) oGoCHOBLIBAETCA ¢ HMOMOMBIO NPENEILHOH TEOPHEA CTATACTHUK HH-
TErpansHoTe Thma. B ITore nonydaeM CoCTOATENABHOCTE HEMAPAMET-
pu¥ecKoil oleHKH YCAcBHOI nnoTHOCTH.

Henapamerpuueckas oneHKa perpeccHl HEETCS KAR

En (|5 ==2) == Argmin imﬁ @) g (a] 2) v2 (da). (80)
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CocroatenraocTs ouenxn (80) caegyer us ofmux pesyasrtaror o6
&CHMATOTHYECKOM IOREJEHHY DeIleHHH SKCTPeMAJHLHBIX CTATHCTH-
gecrix 3amax {(cm. (56}, (B7)).

HemapaMmeTpEIeCKHE ONGHKH IIOTACCTH BCUOAB3YVIOTCHE H B IpPY-
FIX 3aFadZax, B GACTHOCTH, B EHCKPEMHHAHTHOM aHAJXM3E. '

Breme ME DOK&3aIH, 9TC B3 PACCMOTPEEMA 3aJad CTATHCTHKH Gm-
HAPHEIX OTEOMIEHHI BHTEKAET NeNeco00Pa3ROCTL PAIBATMA CTATHCTH-
K B NPOCTPAHCTBAX ofmed mpmpomst. AKTVAIRHOE B HacToAMee
ppeMa ABNAeTcsa ofpaTHAs 3a7a%a — afanTanusa oSmMUX Pe3yIbLTATOR
0 3afaYaX ANNPOKCHMAINHE, HeDAapaMeTPIdecKNX OHEHKAX ONOTHOCTH
(BepOATHOCTH TONACTH B TOURY), PEXPECCHN U T. H. MPAMEHATEABHO
% GWHADHBIM OTHOIIEHHIM,

5, CoenmansHuie MOJeIH

5.1. Hapuwie cpasrenus u Gunapupe omnowenis. Brime M pacs
cMaTpOBAlE GHHADEEE OTHONCHHA HAK HENOCPEACTHEHHO NAHHELE-
OnEaK0 B pALe CHYIAEE eCTCCTBEEHO HPENIIOJATATH CYMECTBOBAHHE
BEPOATHOCTHOHE MOJeNm, Hoposkpalmed OmEapHSEE OTHONEHNSA,
Q6sop mau B [47, 48], Onmmexm nee HOBLIE MOFEJM.

Iiycres & 00DeKTOB OOHCHIBAKTCH BEKTODAMIE B HOHEYHOMEPHOM
HApOCTpPaHcCTBe. DymeM cudTaTs, YT0 OANE COBEKT NpPeRNOYUTAeTCH
APYroMy, ecld KamEad KOOPHHHATA BEKTOPA, COOTBETCTEVIOILESTO Hep-
BOMY 00BEKTY, MeHBIIe COOTBETCTBYIOMel KoOpAEHATH BEKTOpA, CO-
OTBETCTBYIOMEro BTOPOMY ofbekTy. Eeam Hu ofnH 513 gpyx 0UBEKTOB
He NPeNUoTIATAeTCs APYTLOMY, TO CUNTAeM, 9T0 OHMN 9KBIUBAJSHTHEL.
B peposrHOCTHOHE Teopm CIATAEM, UTO BEKTOp, COOTBRTECTRYIOMIIl
00BERTY , ABAASTCA CYMMOM «HCTHHHOTOY BERTOPA U ¢ y9alinof oLk,
AMEWIIEE KPYTOBOE HODMATHHOS PACIpeNelieHIe ¢ HYJIEBHM CPeTHIM
H epmawYroll mucmepcuell Kammmolt woopauHate. OcHoBHaA 3afmata
B BEPOATHOCTHON TEOPHH — ONEHKA «HCTHHEHXY BeKTopob., Haacen-
geckan momexns Tepcroyua [47, 48] — wacTeEmill cnywai, B KoTOpoal
00BbeKTL OOUCEHIBAIOTCA THCIAMU, T. €. OJHOMepPHBIME BEHTODAMH.
ITapaMeTpsl MOZennm OUEHUBAKTCH, WAR B KIACCHIRCKOM Caydae,
METONOM MAKCHMAIBHOIO NPaBIomomolus, KoTOpei maeT acumnTo-
THYecKN aQdeKTUBHEe oneHxn. Baxxuoil ApxaerTed Talike 3anada
ODOBBPHEM COTNACOBEAMOCTH HAGIIOZAeMEX MNOHHWX € MOJCHBIO.
[Iporepka OCYMECTBNASTCA ¢ HOMOUIBIO KPATEPUS OTHOUICRIIS NpaB-
DOMOKO0RS, HOTOPHE HOPUBOLHT K CTATHCTHRAM THNA XH-KBAJPAT.

Bropas mogens — Momens cxogcersa. OGBeKTH ONUCHBAIOTCA TOU-
RaMi B KOHETHOMepPHOM TpocTpaHcTse, OHA CUMTAIOTCA CXORHLIME,
BCIOH PACCTORAHHES MEHIY TOTKAMH, COOTBETCTBYRIMUME A3YM ofnex-
TaM, H6 HPeBOCXONET (URCAPOBAHEOrC Tdcaa, sanpumep 1. Hondn-
IypagHd TOYeK HOPOHIaeT TONePAHTHOCTE Ha& MHO:ReCTBe 00LeKTOB.
Bepa TpausuTHAHOE 3aMbIKAHAE TOJEPAHTHOCTH, ToAydaem pasbue-
BEe. B mepesargocTHOf Momenm mpenuoiaraeTcs, 4TC BEKTOP, COOT-
BeTCTRYIOMUEA O0OBEHTY, BCTH CYMMA «HCTHHHOTO? BEKTOpA H CIY-
qafnolt omubku. Hak u B npefsimymeil Momens, HapaMeTpsl MOMKHO
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OHEHRIBATH METOOM MAKCHMANBHOIG NPABRONOAOGUHA, 8 COPNACHE Ipo-
BEPATH ¢ MOMOUIbIC KPHTEPUA OTHOWEHEA NPAaBNOTONo0MA, IpNBONS-
mMere K CTATHCTHKAEM TUMA XH-KBafpAaT.

Caemyromuii Bamgeii PEN 06BEKTOB HEYHCIOBOH HPHPONE — pe-
3YIBTATH TMAPHHX ¢paBHeHM. B BepoATHOCTHOH TEOPHH OHE pac-
CMATPHBAIOTCSA K&K COBOKYIHOCTh HE32BECHMEIX HcmmTammil Bep-
HYIIE. B mapaMeTpHUecKoil TeOPHEH aPHHX ¢paBHeHEH BePOATHOCTH
«YCeIexX0B» BBIPARAWTCH ONPEASNeNHEM 00pa3oM dYepes HmapaMerpH,
QICI0 KOTOPHIX Maldo W0 cpapHEHAW ¢ oObeMoM BHGOPKE. Omenra
TapaMeTpoB I IPOBEPKA COTIACHA ONHTHEIX JAEHEIX ¢ MOOENBIO Bpo-
BOOATEA OOBIYHEIMI CTaTHeTHYecKAME Merojamu [47, 48]

Henapaserpmieckass Teopud WMapHRIX CPaBHEHHNH pDasBUBaeTCH
¢ 1975 r. [27). OcroBHKE peayabTaTh B3go:xeHH B [29, 31, 37]. Omm
KAcaroTcA B OCHOBHOM OPOBEPKH COTNaCOBZHHOCTH B ACEMOTOTHEE

Homxoroposa. A umenso, nyetb &5, i =1, 2, ..., & j=1, ..., n,—
He3aRICIMBIE B COBOKVIOHOCTH UenHTauusa DBepHynim ¢ Beposr-
HOCTAMH yenexa p;;, £ = 4, ..., &k j =1, ..., R, COOTBETICTREHEO.
Hynepas runoTesa TaxoBa:
Hotp1j=p2j=q..=pkj,j=1,2,4o.1no (81)

Tpebyercs nposeputs runoTey (81} B acnmurorEke & = const > 4,
7 — oo, [lpE sTOM 4XCAC HEeH3BECTHHX HAPAMETPOB PABHO 1 E DPacTer
IpH n — oo NPODOPIMOHANERO o0meMy umexy HabmogermZ ka,
9T CHYRET NPEYEEOH HEKIMACCHYECKEX TpyAHocTeld. Teopua cayaai-
HBIX TONePAHTEOCTEH SBASETCA YACTHHM CAydIaeM HemapaMeTpHEYec-
Koll TeOPHH WAPHHEX CPaBHEHHI.

Kax marectro [47], B caygae pammuporor B pasOEeRMH MeTonw
IDOBEDKH COTIACOBAHHOCTH PASBHTH JNMWE AAS CIYYAS PAaBROMED-
HEIX pacupefefieddil Ha PARCCMATPHBAEMOM MBORecTBe OHHADHEIX OT-
Homenuit, HonapaMerpraeckas TeopHsA TapHHX CPABHeHMI W TeopHa
ToNepaRTHOCTEH, Kak pumgHo u3 (81), cBOGOMHE! OT HTOT0 HEZOCTATKA.
PaproMeprocTs COOTBETCTBYET OPAPABHEBAHHMK Y/ BCeX BEJNYHH,
ymoMARYTHY B (81). 3T0 yKaswBaeT Ha Ielecoo0pasHocTs Goxee
INIPOKOre NPAMEHEHRS METONOE IPOBEPRH COTIACOBAHEOCTE TADHNYX
¢paBHEHHH, T. e. rEoTesH (81), N0 CPARHEHHIO ¢ METONAMHA IPOBEPKE
COTJIACOBAHHOCTE DPAEIRUEPOBOK,

Ipounnmiocrpupyem UoCHeTERR Tesne npuMepoM. IlyeTs Tpebyer-
cA HaliTH PAFRUPOBKY, BHPAKAOMYIO TPYLOOBOE MESHIE SKCOEPTOR,
HCOONB3YA PeayiabTaTh HNAPHEX CPABHEHHH, HONYYIOHHEE 0T dKCIEp-
to8. HeofxoauMo nporepuTs COTIACOBAHHOCTh BKCIEPTOB. B03uMok-
MBI ABa cmocofa JelicTBRMIL.

Mosxno B3ATH Pe3yNLTATE TADHNX CPaBHEeHMWH, NAHHHE OGIHEM
IRCOEPTOM, M II0 EAM BOCCTAZHOBUTE PAHMHPOBKY, OTPAKAIEYIC €10
Maenue. ITpu ToM DpURETCH CHCIPABATEY PE3YALTATH HEKOTOPHX MaD-
HEIX CPSBHEERH, DOCKONBKY NoCTeNAERe He o0asausl o6nagaTe ceofcr-
EOM TPaH3KTHBHOCTH. [locne TOTO NPOBEPNTE COTIACCBAHROCTE PAR-
HTPOBOK.

Bo BropoM cmocofe cHadalna UPOBEPHAETCH COTAACOBAHHOCTE pé-
3YNBTATOB NAaPHHEX cpapHeHui, T. €. Tpomepderca rmoortesa (81),

88



[ 3aTeM B CAYTae OPHHATHA 9TOH FUIOTe3kl HAXOZUTCH Pe3YIBTUPYI-
WA PAHKHPOBKA.

Ha mam B3rasfg, sTopodl cmocol Oonee 000CHOBAE, €M HEDBLI,
Heropudeckn cHauana Owa paspaforTan apanus pammuposor [14],
HO TENEPH OPH HPOBEPEe COrMACOBAHHOCTY HA Tepshill miam HoJKER
BHATH METOH NDOBEpKH runoTessl {81) B HemapamerpHtuecKoil Teo-
PIIIT He3ABHMCHMBIX TNAPHBIX CpaBHBHHﬁ.

MoskEO PABBHBATE TEOPHIO 3aBMCUMEYX DAaDHBIX CPapHeNui, B KO-
Topoll Pe3yABTAT CJAEAYIOMIX CPaBHEHME 3aBHCHT OT pPe3ylIbTaToB
. IpeILIEYIINX, 970 TMO3BOJAET YUECTh «TATYY DKCUSPTOB K TPAHIUTHB-
EGCTH OTBETOB.

C TouKE 3peHHA COLHOJOTA, TeOPHNA OAaPHHEX CcpapHedu® — 310
TeopEA 06pabOTKY OTBETOB HA B3aKPHITHE BOIOPOCH, MMEOMEe IBE
HoICKAa3KE. DEI0 OB HONe3HO0 DPA3BUTHL AHANOTUIHYIO TEOPHR IIA
¢aydada BOQOPOCOB ¢ HEeCHKOINBEHMMW NOACHA3IK&MA, U3 HOTOPBIX Hano
exbparTh oFHy. OJHAKO 3TO DOKA He clelaro. EcTs m Ipyrue zaMan-
queiie mocragosku. Hanpumep, xorma u3 %k mogckasok Hajo BH-
6parb m. 3IeCh €CTH JBA BADHAHTA: M 3aJaHO COMHOIOTOM; m RHOM-
paercs PecIoHISHTOM.

5.2, Cayuaiinwe u Hewemkue mromecmsa. Kar yiHe 0TMEIANOCH,
fyEApHHE OTHOIIPHHA LPeNCTABIRKT coG0oH HONMHOMKECTBA HEKAp-
TOBA KBANpPATA MHOMKECTBA OOBEKTOB, MEHAY KOTOPHME YCTaHABIH-
BRIOTCH 3TH OTHOIEHHA, a HOTOMY CIyIaltuile CHHADHEEE OTHOIIGHMUS
ects cayiafinmeie MaomecTsa. Ilocmenuwe ecrecTBeHEEIM 0fpaszoM BO3-
HEHAKT BO MHOIUX UPURIATHNX & TeOpeTrIecKnX 3agatax. M3 reopmn
cnyualinnx MEokects [29, ra. 4] upusegeM IHOIb OJIEM PesSYABTAT —
4KCHOMATHIECKOS BBEIeHHE PACCTOAHEA MeRAY MHOxecrsaMmu, [Ipm-
BeleM CHCTEMY AKCHOM THIA #cooabsosamnoii Kevwesrn m Crmen-
aom [13].

IIyere 9 — anrefpa MHOKReCTB3 ¢ efuBHNOeH X (Ipyrume cixo-
BaMH, 9 — CHCTeMa NODMHOMKECTE MHOMEcCTBa X, Tamkad, 9ro X = U
o 3 HpEHAAReHETocTH MAKecTs A u B cucreme U cxenyer mpuBaj-
JemEoCTs K 3TOH cucreMe ux o0megunenms A4 {(j B, mepeecedeHmns
A B m pasmoctz A\ B).

EcrecTBeEE0 B KA9ECTBE PACCTOAHEA MemIy MHomecrBamMd 4 m B
HCOONBIOBATE NEIMEL (YHKORH, ¥IOBISTBODANIIUE ITepeYHCICHHEIM
BAKE AKCHOMAM.

Arcuoma 7. Pyurnua d: Y? — R! asametca HCeBHOMRTPHEOI,
T. e. gng aw0iux 4, B n € 53 Y BEIDONHEHE COOTHOIIGHESN:

ayd(4d, B) » O

6) d(4, B) = d(B A4);

B) d{4, B) 4+ d(B, C)y = d(4, C)

7 d{4,4) = 0.

Axcuo.am2 Ecam AN CCSBZA|JC, 10d (4, B)+d(B
Cy=4d({4, O).

Axcucw,a 3. EBeam A NC=BNC=, 1o d(4,B)=
=d{d4|JC, B|jO).

Teopema 4 [29, § 4.3). Ilycrs paa dymrmma d: %? — Rl pumox-
Hemu axcmoMul la, 16, 2, 3. Torga cymecTByer, @ OpETOM eIWHCTREH-
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Hadg, Mepa [t ma ¥ Taxad, 9TO
d {4, B) = p (4AB) (82)

mpir scex A. B mz A, rge AAB — cEMMETPHTOCKAR DasHOCTH
muoskeeTs A u B, 1. e, AAB = (A \ B) (J (B \_4).

OfparHO, ecim DO HPOU3BOJXbHOE Mepe u Ha U mocTpouts Hyak-
o d: 9% > R ¢ momompio paserctsa (82), To A TaK OMpeneseH-
noft GyvERLME d copasentnss akcEoMmsl 1, 2, 3.

HaxkoHeH, XPATRO PaccyOTPUM HedeTkme MHomecrsa. C 1965 r,
xorga nx smeppsie eoeda JI. 3ame (2], TeopHA HeUTETKOCTM Gpofendana
Goapmoeil nyTh, 000TATHBUNIChE PHIOM KPYIHBHX TeOPeTHICCKHX pabor
I colupgAny nprao:xenunit. Obmult odsop, moxasmBaromuill meobxo-
OUAMOCTE NCIHONB3CBAHHA HKOHIOEOIHR HeYeTHOCTH IpH MOOEIHDOBA-
HEN PeadbHEX ABNeRnN, OUHCHBAKINuil TeopeTHHEeCKHEe NOCTAHOBKE
m pan mpuacskenut, gax B [35]. Ilorasamo, WT0 TeODUA HEYETKOCTH
B N3BeCTHOM CMBICAS CROMEATCH K TEOPHH CAyiafimmx MHOMecTB [27,
29, 33]. OnHako yKasaHHAA CBA3E He MEMIAET PACCMATPHEBATEL TEODHAK
HEUETKOCTH KAK CAMOCTOATENbHYO 00NACTh NPDUKIATHON MaTeMATHKH,
TOYHO TaK HReé, Kak TEOpPHA BEPOETHDGTBﬁ He TepsaeT CaMOCTOATeNb-
EOCTH H3-3a TOTO, GT0 €¢ MOMKHO PACCMATDABATE KAaK TaCTh TEOPRH
Mepsl. UaydeH Takske DAL BOOPOCOE CTATUMCTHHRYU HEUYSTKEX MHOMKECTE.
pe sToM OONE3HEIMH OKAZAMMCH PE3YIBTATH CTATHCTUKH B MDOCT-
pamcreax ofmei mpupomsr [33].

Cratuctaka o0BEKTOB HEYHCIOBOH NPAPOIE PAaceMaTpPUBasTcd
HaK HaOpaRJIeHNHE E npm{nammﬁ CTATHCTHHE. XOTH eme He BCe OC-
HOBHEE PDPe3¥JIBTATEL AOBRISHEL L0 HpaRTH‘IeGI{OPO_HCHOHBBOB&HEH,
ye celfidac ¢ ee MOMOIMIBI0 MOMEO NOJIYIHTS DAY HOJE3HLHX PEKOMEH-
nammit gada o6paloTKE CONMUONOIEUYeCKMX JAHHEX.
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C. A. IETPOBCRHN

(MPOrHO3HPOBAHUE 1T AHAJR3
HA TTPOBJEMHBIX CETAX

B CONHANTBEO-IKOHOMMISO KUY NCCHENOBAHNAY NOB0IBHO qacTe BOIWHEACT CH-
TYaOaA, KOTNa DACCHATPHEAGTCHA COBOKYLHOCTH B3aHMHEO CBAIAHHRIX [IpOﬁ.TIBM,
KAMBOHE M3 KOTOPHX COOTBETCTRBYET PAN BORBMOKENX COCTORHARY, B Tpebyered ¢ oo-
MOITELI0 SKCOSPTHONO ONPOC4 YKA3aTE BEPOATHOCTH PeaNd2alEle B OyoyImeM pas-
JTHIHBIX COCTOAENE paccMaTpaBaeMeX npobnem. IIoCKOIBRY yROBIETEOPUTOILHOE
pemenie Taroit daga9d Ha OCHOES NMPAMEY FRCIEPTHRIX ONEeHOK BepOHTI{OETEﬁ,
Kax HPARENO, HCBOZMORHO, ARTOD MPeANaraeT GOPMANTLAME anmapar, MOMOIa-
IMuii y9ecTh BePOATHOCTHHII XapaKTep HETOPECYOIIHX CONEOINOTA DPOTECCOB.

[lo Mepe pasBUTHA CHCTEMEOCTY A KOMIIEKCHOCTH paGoT B cgepe
COLMALBEOTO MOASHUPOBAHUA BCe GoMes OMYMAeTCA 0T PANUISHHOCTh
KaK 9ECTo POPMANLHEHX, TaX B YUCTO CONeP/KATeNBHEIX (HATLDEMEP,
SKCIEPTHHIX ) METONOB aHanm3a. Bmecte ¢ Tem, OHA Kak OHl TOMONHAT
APYT Opyra, BIAHMHO KOMIOSHCHDPYHA CHeMEEYecKAMA TOCTOHHCTBA-
ME caabse cropoHe. Bee 310 TOBOPHT ¢ EeoOXOMEMOCTH DasSBEBATE
CpefcTBa KOMIUVIERCHOTO CHCTEMEOF) MOJEeJHPOBAHHA, KOTODHE IO
BO3MOIKHOCTH (ONee OPraHEKYHO 00BEEEHANT B ¢ele B3amMOMOIOIHAI-
H@Ee $opMANBHEIS W COJODMKATEILHEEe MOTONE HCCHSNOBAHHAA, BOIAA-
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raf HAa KQHIOHHE 03 HUX TOILKO TAKHE 4afla9W, KOTODEIE OHE Pemaior
XOpollo, ¥ ocBoBOREAA OT 3afad, KOTODHE OHY PelnanT XYyke.

Hacrosmaa CTATBA COAEPIHHT KPATKOE H3JIoKeHEHe OOHOH ns me-
TONMIECKUX cXeM, O0HYHO QUIypHpynme# mol Ha3BAaHHEM aHANH2A
pa npobremunx cerax {1, 2, 31. OB npenuazHAYACTCH KIS aposene-
HIS MHOTOBAPHAHTHEX HCCJIeI[ClBaHHH 00 COBOKYIHOCTH B2AMMOCBA-
gaansX opobiaem (B mxo# TepMEHOMOIEH — O0BEKTOB, ABIGHWH, TeH-
AeHDHE W T. 0.}, KOTOPEE MOTYT OPHHANIEKATE PASIEUHEIM NPeNMeT-
HHM OBnacTAM (HaAGpHMED, OSKOHOMATeCcKO#, HayuHO-TeXHAYeCKOIl,
companpHOH) M KOTODHE, Ho Kpalimell Mepe, B HexoTopodl cBoeil
yacTM ABIAKTCA TPYOHO (QOPMANEBYEMEIMI.

IlocnenEee, Kak H3BECTHO, MOMET HMETH MECTC B ciydae mpobiei,
orHOCAMUICA K ocofeHEo AmmaMuyawM ob6macTaM ¢ royBoxumMu H
TACTHIMH CTPYHTYPHEIME CABACAMH WJAH e B caydae npobieMm, no
KOTOPHIM OTCYTCTBYST YAORIETBOPUTENbHAS CTATIHCTHKA.

1. Mcpeaunan cdepa amanusa Ha NPOGIEMHBIX CETAX:
SKENEePTHbIE KOMIVICKCHBI DporHoes

ToacHeHEE TOr0, KAKHE ACIEKTH BCCIACHZOBAHHS W B CHAY HAKHX
NPEYEH NePefaloTca B PaMKAX aH&IH3A Ha OpobIeMHEHX ceTAX Pop-
MaJu3MY, 8 K4aKHEe COXDPAHAKTICH 23 COEP/HATEITBHHM MBINIICHHEM
aHcIepTa, MeJdecooBpPASHO HATATE ¢ HEKOTOPOR 2aBEIOMO YHDOMEH-
HOM, HO HNOCTATOUHO XAPAKTepHOH cuTyanum, cXeMaTmdeckwm n300-
paerHOZ Ha pmc. 1.

KpysKa HA NpPEBEJICEHOM DHCYHKe 0G03HAIal0T OLPeAeleHRHBE
npofaeMsl, T. €. HeTTO Takoe, IAA dero HeoOXONEMO IOAYIATE LIDO-
rH03, a cTpellkaMr naoﬁpamamu‘cﬁ OTHOIMEHAH BIHARAA-3ABACHMOCTH
Memay mpobineMmamMm. B JaEHOM cIydae ¥ B MOCAERKYIONIAX aHAO-
TUIHKX CETYAIUAX YCJIOBAMCA CINTATh, UTO HeyKJAS CTPeEIKa He-
XOJUT U3 HeWQCDEeNCTBedHe Brugionmed mpobieMi 1 BTEKABT B HeNo-
CPENCTBEHHO 3aBRCHMYIO NIpobreMy, a mogofHOro pona cXeMaTHIecKIe
asofparienus MypomecTBa OpollieM M MX BRARMOCEBAZEN YCIOBHMCH
Ha3KBATE NPOGNEMHRMA CETHMH.

Ilporsoz GymeM MOEAMATH KAK CPABHHTEABHYI0 OLEHKY BOIMOMK-
HOCTH pearn3anmu B OyAyIeM pPasIAgaNX AONYCTEMEIX COCTOAHM
uporaosupyemMoii npobnemu. B coyuae kauecTsenanx mpolnem taxme
COCTOAHMA OMUCHBAKTCA Bepbansno. Femm e npoliema HOCHT KO-
AHYeCTBEHEHE XaparTep, 10 NOOYCTHMEE COCTOAHNHA MOTYT IOpe:-
CTaBIATE coboif, HaOpHMep, PAX BHESIeHHHX (¢ HYXHOH CTEOEHBH
NeTANE3aTUIE) HKHTEDBAJNOE, DOIHOCTRE) HOKPHBAKIIAX OTPE3CK,
B KOTOPOM NPOTHOSHPYEMAaA BeJuduna (mokaszareas) G¥EeT ¢ IPaKTHUe-
CROE DOCTOBEDPHOCTELIO.  HAXOAMTLCA B TeUYeHHE HIE B KOHNE IPOTHO-
BHPYEMOro IMepHofa,

Boofime rosops, BumeseEre JODYCTUMBX COCTOAHHEA RIS Kamnol
OpoOaeME, PABHO KAR H (HKCHOPOBAHNS B3AMMOCBA3CH MexEy mpob-
feMaMd, COCTABAAST BasKHHEE caMocToATenwHmil atan paborw. Ilo-
CROABKY OH 00xr9HO §ojlee HIW MeRee YROBIETROPHTEIBHO BLIHOJHA-
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Puc. {. YapomleHHBIH MITIOCTPATHBHSL Bapuany

IpoOAEMAOH CeTH
Avr’f}

©TCsL BKCMEPTHHIMN CPeIcTBaMY%, OyIeu mg.
marark, 9T0 YKA3AHHEBIE 3TN HCCAeNOBamms
272 _ B HAMIEM CIy9ae y:ke TPONeTaH I 9T, Laenq-
i BaTeNbHO, TOMHMO TpodAeMEOM CeTH, maof.
| paxenmofl Ha puc. 1, NIA KammoR Bomep-
I weli B mee npobmemer A9, i =1,2,.. 5
. OL T
A’”‘i samaEo MEOweCTEO {a; '}, /i = 1,2, . . ., m,

e ag? &CTh j;¢ cocroguue - mpobmemu,

{lonosxaM, HaKOHEX, UTO ANA BCEX mpo-

GeM BEIENGHH COOTBETCTBYIOMME IKCUE-

TH, CYETAS PAfM HPOCTOTH, UTO HA RAMAYIO OPOBNEMY TPUXOIETCH

ONAH-ENMHCTEEHHLE 3KCIEPT. A Teneph NOCMOTPUM B KRKOM TIOI0He-

HON OR&KYTCA I 3TH 3KCUEPTH, M OPTagN3aTIPE! BCLIO HCCAEAORAHNS,

eCAN OHH HOOEITAIOTCA NOJNYYHTE KOMIJISKCHHE IPOTHOZ m0 Lpobme-

Mam AW, A®, .. A®, ACOONB3YH TUNL OGLITHEIE CPERCTBA Hedop-
MAABHOTO AHAJAAIA.

Tanuygas mo3|nmsa PKCIEpPTa, KOTOPOMY HaIe JATh LPOTHOZ I
npobreve, nprHAmIeKameH ero cdepe KoMueTerOoum, A0 0GBEXTHBRO
sapHCcAmeH 0T Apyrux upodied, cBOmATCA X cxeIyromemy: «f cmory
ONEHATH BOGMOMHOCTA PEANU3AOAN COCTOAHHA MOe# TpoGIeME, eclin
Mfe CKaRYT, KAKORO COCTOAHWE Npo(ieM, HEeIOCDOOCTBEHHO BJUI0-
mEx Ha Mot npodmemy», JHade ropops, skecOepr roToR JABATL Yo
JIOBHEIE LHPOTHOBHHE OMEHEKMW, Te B RadecTse ycnosmil gurypupyior
COCTOAHHA HEIOCPENCIBEHHEO BIHSHIIAX OpodieM.

B cnyuae pascmatpmBaeMmo¥ HaMmm OpobreMUoil ceTH CHTYANES SB-
JifieTcA MAKCHMANBHO YOPOIIEHHOE B TOM CMEICAe, 9TO MJIA KaXmoH
OpoGISME B KAa9eCTEE HEIIOCDEXCTBEAH) BAMAIOMEH YRASKBACTCS IRIE
opHa mpoGnema. Onmako xbag Takad DpoliIeMa Bcerfa HMeeT He-
CROJEBKO COCTOAHMIL, ¥ HUKTO, PAzyMeercsd, HE B CHIAX CKa3aTh Hame-
MY BRCIBPTY, KAKOS EMEHNO H3 HUX OYIeT HMeTh MecTo B JlelcTauTels-
HocTH. JRemepr Mor O, KOHEYHO, HATH NPOTHOSHEE OLUEHEH COCTOA-
Eiil ¢poell opoliteMHE, Opegnonarad mo OYepefn BOCE €6 BOIMOMKHER
COCTOAHMA, T. ¢. KaTh IOJHBLI Habop yCIOBHLIX OPOTHO30B H ITHM Of-
pamngursca.  Herpyneo, opmaxo, Dpegcraentk cele, Bo  YTO
BHILETCA KOMIIEKCHHHA HPOrHoE o coBoryunuo mpobmeMuoil cere,
B KOTOPOM BCE BRCOEPTH. OYAYT mocTymars TakuM ofpasom. Is-3a ofu-
JUA BCEBOSMOIMHEIX €eCIH» OH OKaKeTcH KpakiHe HeonpepeleHHHM,
Tipormos, pasymeerca, LOMKEH OHTH MEOTOBAPHAHNTHEM HIH, TOTHES
TOBORA, MHOKECTBEHHO YCIOBHBIM, HO OH AOJKeH OHTH TakuM HA
OPOMEKYTOTHEIX ITANAX HCCASNOBAHUA. B cBoeM e OROHIATENIRHOM
BHfe Gonee sPpeRTUBHEM U HPeIUOITHTENBHEM ABIATCA «Ge3ycaoB-
Hu#» IpOrHos, B KOTOPOM BCE YCAOBHEE IPOTHO3EL COOTBETCTBYH-
muM o0pasoM BMETEIPHPOBAHEL M CaMa HTOrOBAS OTEHKA BO3MOM-

HOCTH COCTOAHEH HPOTHOZAPYEMEX TPOGIeM yiKe He CBA3AHA ¢O MHAO-
MECTBOM TDUNOTETRYECKEX NPEAIONOIREHTH.
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SIHCMEPT, ONHAKC, HE HMEET BO3MOMHOCTH TOYHO BHIIOIHNTL VHO-
MIHYTEIH CHETe3 It OOWYHO moCTYHaeT caegylommy obpasoy. He-
[roNs3yA OPOTHOS TI0 HEMOCPERCTBEHHO BILAMEH npod.ee, oM BH-
fupaer ¢aMOe BePOATHOE ee COCTOARNE, AOMYCKALT, UTO I[MEHHO OHO
fyper HMeTh MECTO, TEHEPRPYeT NAHA 3TOro IpelI0:ieHIA IPOTHO3-
HYI0O OOEERY cpoeldl npofieMil H BRMAeT NOAYISHHLI DPe3yILTAT B
RadecTBe OKOHYATENLHOIC «0e3yCAcBHOTO»® NPOTHO32. IHeloCTarki
mofebHOH TpoleNyPR odeBHAHE. B 3ToM caywae oTdpacnRaeTcH
foapmee 9ICao ¥COJIOBHEIX OPOTHO30L 11 BMeCoTe ¢ HUM G0.IbiIoC
gIICaIo BapHaHTOB BOAMOEEOTQ PA2BUTHA CIITYALIIN, YUeT HOTOPLIX
CEOCOGQH CYIMIeCTBEHHO H3MEHNTE OOEHEY BO3MOAIHOCTIE cocToAunii
pporuozupyemoll mpobaemrl. DBent swfpawmeifi sapuanst yveaopuil
BCEr0 IUINE GoJlee BEPOATEH, TeM NPYTIue, I ero CoOHCTBERHAR BepoAT-
HOCTEL MOMeT OKazarecH nebonpmoil. Bo meakos cxywae, odbluHO
opa OBIBAET MEHBIIE COBOKYNHOHE BEPOATHOCTH OTOPOINEHHLHIX BapHaH-
T0B, B paMRaX KOTOPHRIX KAPTHHA OyIYOeEro paspuTHsg IIPOTHO3I-
pyemoit mpo6IenME MOMKeT OK&BaTBCH CYMECTREHHO OTIMIHOMH.

PaccMoTpeHHBIH 8CHCKT HANIOCTPHPYET OTPAHNYCHHBIE BO3MOME-
HOCTH HB[iJOpMaJIBHOI‘O FHCOSPTHOIO AHANH3A B BLOONEHEHHII HEROTO-
PHX CHATESNPYIOIMUX omepanmil. I[pyroe mposABnenme Toro ke poma
OTDAHMYEHEHOCTH o0HADPYuBaAeT cels cpasy, KaK TOMBKO MH IpB-
seM BO BHAMAaHe, IT0 ONA BRIOOJHCIIWA ONRCAHHEOH BEIHIE 0TP3’6.¥I€H-
HOfl omepalnuy TONY9eHUA «Ge3VCAOBHOI» NPOrHOBHOE OLEHKH 3KG-
NepT BHHY:EASH O MCHONBIOBATHE MNPOTHO3 [0 HEMOCPEICTRERHO
pIHAXMel npoflieMe M UTO AAA MONYILHUA STOTO HOCHELHETC COBEp-
HIeHHO aHAXOTHIHRIM o0pa3soM EY:HOo Obno OB NMCOONLICBATH HPOT-
HO3 [0 CHeRylomel HeDocpeACTBeHHO BIusmmed npobaeme. flcuo,
yTo JeHcTBYA TaknyM ofpasoM, W fganee, ME PAHO WIH LHO3HHO IPH-
iy 6b K HOPOYHOMY KPYTY, HOCKONEKY, ®RaX 9T0 BHOHO M3 puc. 1,
KOHTYD CBA3ell Mesrpy mnpoGaeMamu AN, A® . A® ofpasyer
3aMKEYTHH mukJ. B peaynbrate o6napymuaacy 68l eme oQHA Xapak-
TepHaA cIafocTh HedOPMANBHODO MEIIGHHA — €80 HeCOOCOOHOCTB
YHCTO PAa3BHA3HBATH IAMHKHYTEIE UMKJIB aanncmmc’reﬁ, HKHOTODHIM B
AeHCTBUTENBEOCTH COOTRETCTBYET OOIDHPHEIE M BasKHEIE Mip olpar-
BHX BIHARME, PBAWMOBABHMCHMOCTER H T.Io. Merol, K KOTODPOMY
BRBY)RIeH uprberars HePOPMANLHEI AHANNS [JIH TPECIOACHIA BO3-
HMRAOIMY OPH 5TOM TPYIHOCTel, 3aKIIOTACTCH B Pas3pHBE IUKAA
DOCPEicTROM MIBOPHPOBAHMA Karo#-muGo uz ceAsedl Mexxay mpolae-
MaMu, 9T0, €CTECTBEHHO, BIeYeT 3a cobol coorBeTcTBYHOIEE oTpyl-
JeHlEe PeaJbHOCTH.

IIpegnonomenm, ofNHAKC, TTO ME BOCIOJABIOBANICHL W 3TOM Orpys-
AAomell TpoleRypoil, T. e, pagopsald BAMKHYTHIE KOHTYD, IPOLTHO-
DPUPOBAB, HAOpuMep, CBASL MeRTy mpoldmemamu A4 u AWM. B pe-
BYARTATE MH CMOYKEM IONYIAT: HKOMIIEKCHEIE NPOTHO3 IO Beeid
" COBORYHIHOCTH pobier, OOCHeTOBATENBHO BHIOOJHAR OPOTHOBZH, Ha-
TuEafg ¢ npofaemsr A w kamami pa3 nepemaBas HX Ha CAeIYI0-
mu# ypoBeHB, NOKa He Ro#geM mo mpoGmemer A, DBmammalinee
ClefcTBHe MOROOBOE Opragmsamnm paboTH 3aKIKOYAETCA B TOM, UTO
CPOKE BHIOIHEHOAA BCEI0 MCCHeNOBAHMA GYIYT OpPeACTaBIATH: coloi
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0o MEeHEBmel Mepe CYMMY BpeME@AHHX 3aTpart, noTpeGORABMUXCE an
BHIQJHEHAA TPOTHQ30E U0 RasEmol oTAensHOM upoGieMe CeTH IRme
ppema, HeoOxXOGEMOe [IA mepematn oporrosgolt mEGOpMANAE mHa
RKGRIOM (UepeHoM Imare.

Hpyroe ciencrsme, TPAaKTHUECKH TPYNEO YCTPAHHMOS, COCTOMNT
B TOM, YTo B chydae 3aTArEBaHmA pafor Ha KaKoM-THGO W3 3Tamos
HEROTOPRIE W3 HKCOEPTOR IO OCTANBHEIM opobaeMaM, MOMCTETHRARMbIE
CpoKaMH COOCTBEHHHIX MIAHOBHIX zamaHKl, He OYAYT MOMUTATEOA
NOAy9eHHAs HPOrHO30B [0 HENOCPeNCTBeEHO BINAIMUIM npofnema,
a camu, #Ha epof erpax M PHLK, CHETANT neofxonuMble ONEHKH N0
ATEeKIM OT IX JeATeNbHOCTA mpobieMad, BHXONA TéM CAMLIM 3a pay-
KH cpoell KOMOSTeHIHH I TPHBECCA B TPOBOAHMOE MCCIENOBaHue
RenofpoKAvIeCTEeERYH0 EHAOPMATEK.

Htax, paccMOTPeHH HEKOTOPEE XapaKTePHbE MOMEHTE KOMIIEKs-
EOTO IPOrHOCTHIECKOTO HCCJIeROBAHNA, BEHIIOTHACMOIO HedopMAaTh-
HEIMI JKCOSDTHHIMM CPEFCTBAMH.

A Temeph ODONHITAGMCH OPTAHO30BATh HATI TUMOTETHISCKER KOMI-
NeKCHHH TPOTHOS HEade. ByjeM HoO-Ope;KHEMY HCXORUTH K3 npod-
AeMHO#- cerm, m30o0paxeHHOH Ha pHC. 1, ® TpeRmoIaraTth, 4To MK

kasofl ee mpofmemst Ay sagamo MuowectBo coctosmmit {ag)},

ji =12, ..., m;. Hamoxmm #Ha ka0 3 dTAX MHOMKECTB CREIYI-
arie Apa OTPAHWYECHNA:

COCTOAHEA, TDHUHAKAEIKANIAE MHOKECTBY {a‘f;}, OPeNCTABIAKT

coboff TomapHO BECOBMECTEMENe COOHITHA; (1)
COCTONHEA, NPHEAMIEKAMAe MHOMOCTBY {aﬁ)}, HACYEePHEIBAIOT
BCe WMEIIEECHT BOSMORHOCTE pealnsanmy TPobmeMsr A, (2)

Veaosma (1) m (2) ozmavant, 970 B paMKax Kampol npobaeMst
NOTYCTAMEIE COCTOAHHEA 00pasylT MONHYI0 TPYUUy TOXapHO HECOB-
MecTHMEYX coOuraii. Hmpuero c¢ymecTBeHHO OTPAHRIHTGIBHOTO B
NPAKTHYECKOM CMEICIE DTOTO CIOBA YKA3AHHEIE YCI0BHA B cefe He
comepskar. Hanpmmep, ofsYREe QOPMYIHPOBKA THIA (CPeTHETONS-
BEle TEMIH POCTA NMPOMBBONHTEIABHOCTH TPYXA COCTABAT B LPOrHO3H-
pyemom meprmonie ot 1 mo 2%, mmbo or 2 mo 3%, mmbo ot 3 mo 4%»
MAjOT ONHCAHHE MHOMECTBA NOUYCTHMHX COCTOSHHM, MPAKTHIECKH
VIOBIETROPAIOTIES 0GOWM YCHOBHAM, eCNE eC0Th YBEPEHHOCTh, ITO B~
JeleHEHE HETSPRATH OXBATHBAIOT BCS PEAlbHO BO3MOYKHEIE CIYTaM.
Ecax Taroll yeepeHHOCTH Her, TO YHCIO HHTEPBATOB MOMET GHTB
yBENHYEHO MAM MOTYT OHITH BBeleHH JBA HOBHX MNHTEpBANa THOA
emenee 1%» u «Gonee 4%». B eny=ae mpoBaemM Kav4eCTEEHHOrD XapaK-
Tepa CUTYADWA B UPUENENS AHANOTHIHAA. D3aAMOMCKIIOTABMOCTD
COCTOMHAN 3Kech JNerKo ofecmea@naeTcd CMBICIOM COOTBEOTCTBYIOMUX
dopmynmporox. Ecim Xe BOIHEKAST ONACEHHE, ITO 3aPAKCHPOBAIN-
HLLl TepeYeRh aNbTePHATHB He ECYSPIHBALT BCE PEANBHEIE BOSMOMK-
HOCTH, 70 BTOT mepedeHh AHGo pacmmpserca, aubo mobapaserca
eme OXHO COCTOSHHE THNA (IPYTHE BOSMOKHEE COCTOAHOA WPos-
JIEMRIY,

Brmonmemme yexosuit (1) m (2) mosponder BoCIONS3OBATHCA (Op-
MynoE WOXHOK BOPOATHOCTHE, IDHMEHEHHE KOTOPOM K KammgoMy CO-
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cTOAANIO KaAmof TpoOIeME CeTH JaeT CACHYIOMYIO CECTEMY COOTHO=
meauiA:

P (ail)) Z 4 (afl) | a’::)) 4y (a.?z

(1) 2 p (a(!.) (2)) P (a(ﬁ)),
)) — Z p (a(ﬁ) I a(S) (ah)),

........ s e h s e 4w

me“ @y

plai”)y= E p(ni} ‘”) p(a);

pm“r—zpwmi%mpmmy

Ilepenmmen: 3aTeM 3T CGOTHOMEHAA B BHEAE CHCTeMHl YDaBHeHHUH,
mofarag, 9T0 AJAA BCEX YCAOBHEIX BePOATHOCTEH 0T DHCOEPTOB IOAY-
SAK0TCA COOTBETCTBYHINEE OMEHKE, B PACCMATPHBAA Bee De3yCIOBHLIE
BEPOATHOCTE B KaYeCTBe HEHSBECTHHIX. D MaTpmumoll dopme Taram
¢HCTeMA YPABHEHNH BHIIVIAMAT CIeAYIOOEBM 06pasom:

X = COXE

X@ = & X4,

X = Con X, (3)
3meck xamkmeli Bexrop-cromGen X® = [:cg-ﬂl - 3aMemtaer Habop

0e3yCJIIOBEEIX BepoATHOCTeHR {p (aj,‘)}, COOTBETCTBYIOMEA MOTAOMY
KOMITEKTY EONYCTHMHX cocTosEni mpobmemm A®, a MaTpEme! coH

COTepRAT BKCHepTHBIC oNeHK"E p* (a,;) ] a,f,:?) ANA YCIOBHHX Be-
poamoc’ren ) (a;) | a?ﬂ)) ¥ HMEIOT BT
+ ¥
p (a(f) | ag‘i— 1)) r* (a&i)l ag'ﬂ)} o 5;;1) '|
() (i+1) (@) | (A1) (@ | D)
e — p*(ay” oy ) ?* (8’ a”™) ... »* | 5]
i i+l i i+1) ) (1+1)
\- o* (a%)il g&?— )) P (ag:)] aé’ } .. el | amu-]_
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(B caywae { = n Bo BCEX ONEHKAX p* (d ‘) |a§‘£flj) Marpoms o

B KAYECTBE COCTOAHME mpobfremer A(+1) BmcfrynamT COCTOARMA Upoi-
aemsr A1)

[IpepmoraraeTcs, KOHEUHO, 4TO BxogAmEe B () oUeHKW ynopme-
TBOPHIOT ycaonnﬁn

b
Plafh =0, %)

Zp (aﬁ” afi) =1. (5)

C cogepssarensEONl TOYIKH SPeHOA KAamAHH cToaden Marpuum
opelcTapager cofofl yeaoBHHE ITPOrEes cocToauni mpobaemp 4

)
N /‘0; ..
71 / n
z \ 4 Pue. 2, Tpad
&) ne. 2, Ipadugeckan
:_’5 / N 7/ HAAOCTPALIIEA
;7“ &_‘/if PEIEHI  CHETEMAY
— yvpaBRenuii
7 2% Fb &%

OpHE ROOYMeHMM, IT0 HMEET MECTO COOTBETCTBYWINEE COCTOSAHEE Ee-
HOCPeNCTBERHEO BImAMIMEl mpobaemer AU+, a pea marpuma €9 s
IeNOM COMP/RHET B cele BCe BOIMOKHEE YCNOBHBE TPOTHO3EL TAKOTO
pona. Ecau mur remepr gas mamed cmeTeMu ypaBHeHUH HalifieMm He-

KoTopoe Komkpermoe pememme X0 = [pP], X@ = [pP], ...
L X = [pg-f:], VIOBAETBOPAIOMEe YCAOBEAM .
) =0, (8)
Z Pl = 0

TO TAKOE PEmIeHHe MOHHO HATEPUPETHPOBATH KAK (e3YyCNORHHE Be-
POATHOCTHBIE OUEHKH COCTOAHEE npofmem AWM, A®, . . ., A% wmnu,
9TO TO FE CAMOE, KAK ¢0e3yCIOBHHIEY NPOTHOZ 3THX UpoGIeM, HETe-
Tpupyomuit B cefe BCE IONYIeHHEE 0T IKCOEPTOB YCIOBHEE TPOTHO-
85l. B cayvae KadeCcTBeHHNX MpPofiNeM 3To pelleHue TaeT OUEHKY CTe-
TIeH!I BO3MOKHOCTE DEaNH3almyE J0oTe B3 TONYCTUMHX COCTOSHME.
Jna gamgod RONUTeCTEEAEOH npolleMl 0OHO AaeT LPEBEYHYIO $op-
MYy M3MeépeHHA OYAYEICIe YPOBHA LPOTHOSHPYEMON BEIHNYHEEL B BHNC
COOTBETCTBYIOMET0 JHCKPEerHoTo pacupefesnedud. MHanpmmep, ecan
mpofiema AM 3aKT0YAaeTCA B XapPAKTeDHCTEKE CPENHAX TEMOOB
potTa HPOHBBOAMTENBLHOCTE TPYLA H AMeET OATH TOOYCTEMBIX €O-
croaunii: Mexee 1%, 071 10 2%, ot 2 o 3%, or 3 g0 4%, 6omee 49,
TO HOXyIeHHOe naA mee pememme X© = [p{?, p{, p(‘} 29, p
3KBHBAJEHTHO CJIe(YIOMEMY OPeACTABIEHHOMY B BHIIE THCTOTDaMMH
PacmpefieNeEND (HOMONHHUTEABHO CTIKEHAOMY IAA NySmel Harasag-
HOCTH),
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3aMeTHM, HAKOHEI[, ITO WHTePeCYIOMee HAC PemerRne CHCTenMH (3),
rogHee OBOPH peillenve, yAoBIeTsopAmImee yeaosuam (6) m (7),
BCETTA CYIMECTBYeT. —'_i)ro MOFKEO BEIBECTH U3 H3BeCTHOH Teopersr Bpay-
spa 0 HENORBIUKHOH TOUKe, COTMACHO KOTOPOH TaKasd TOUKA BCerna
HMEeTCHA, €CIE HeIDEePHBHHE 0meparop oTo0paKaeT 3aMKHYTO® BH-
OyKN0e OTPAaHNYEHHOE MAOKECTEO (B HAINEM COYYae NEKADTOBO MPOM3-
peeEmNe camnuekcoB XM, X@ ., X)) p camo 9T0 MEOKecTBO L.

B oramume oT paccMOTPEHHOTO paHee HeQODMANBHOTO SHCIEPT-
HOTO ]IpOI‘HO3I-1pOB&HPIH OIIHCAHHAA CXeMa OOIYHeHR A HOMILICKCHOTG
OpOTHO3a HOCHT LHPOMEKYTOUEBIH XapakTep, MTpeRcTaBass coboll
OTHACTH JKCIEPTHYIO, 0TIACTH (POPMAME20BAMHYI0 npomenypy. Ha
9KCOEPTOB 3[CEh BO3IATALTCA HOCTPOSHHR TPOGJSMHOH CeTH, BHIZe-
JTeHHe A8 Kampgoll npobneMr Habopa FOWVCTHUMBIX COCTOAHEHR I
TéHepNpOBAHEEe VCTOBHHKX TPOTHOSHHX OUIeHOK. (COOTBETCTBEHHO
JopManuaMy B BHE]S ODECAHHON CHCTeMH YPaBHEHWI MepPeNarnTcd BCe
OMepANAM CHHTE3d YCIOBHEIX ONEHOK B Pe3OMHPYIMEI MPOTHOS,

MosMenTE, B KOTOPHX TACTHIHO (OPMANH30BANHAA WPONEIYDPA
BHATPEBAGT 00 CPaBHEHHN ¢ DPOCTHIM He@OPMANUZOBAHHAM HCCIe-
NOBAHHEM, OYeBHMIHEI. TaKasd TponeRypa Oaer npeanoITUTeNLEEHE ¢
ToUKH 3PEHNA KOHETHOTO MOTpeOuMTeNd EETeTPHPOBANENE «5e3ycinon-
HEIi* DOPOTHOZ Ha OCHOBE YCXOBHHX NDOTHOZHEIX OOEHOK, Lpegno-
qrTATERBHEX € TOYKD 3PEHHA OCHOBEHX HCHONHATENeH OpPOTHO3a —
SKCHEDTOB W PealH3VIOIMEX B c¢efe MHOTOBAPHAHTHHIN AHANHS Lpob-
JieM Ha IPOMeXyTOIHMX JTAAX BCCASIOBAHEA. Hpﬂ CHHTE3e YCIIOB-
AKX IPOrHEES0E B 0e3ayCHOBHHE A 0ZHA HZ BRPHAHTHEIX OHEHOK HE
EIHOPAPYETCA M HU OAHA N3 CBASeH MeKIY NEKJIATECKY SABACEMEME
mpofneMaMi He pPASPHBAGTCH (CHCTEMH YpaBHeRRAH, B wacTHoCTH,
InA TOTO W OpedHA3HATEHK, YTOOH 9YHCTO «PABBASHIBATLY BHIACAA-
TelbHHe MEKIAYECKHE 3aBECEMOCTH). [fajnee, BCce 3aBRCHMOCTH Me-
oy mpobiemaMm oTOOPAKAITCA Telleph HE ¢ DOMOIMIbI Iepedadd Xa-
KEX-3E00 OpPOTHO30B, & HOCPeACTROM (QEKCHDPOBAHHA BCEX BOBMOMK-
HHX COCTOABEE HeOoocPemcTeenuo eamaomell mpobnemsl. (B rammoit

u i i+1
VCI0BHOHU OOEHHE p* (a§i) | a_%Hl)) TO AoOnyImeawde li)HKCHpY&TGH B BOS

COCTOAEEA aﬁ:’, ¢urypapyomero B sanuch omesrn). Jas reHepm-

POBAHEA CBOEI0 OPOTHO3% HE ONHOMY SKCUEPTY YiKe HeT Heobxon:-
MOCTH JOMHULATbCA MOMAYIeHHA NPOTHOBOR 1I0 HEIOCDEICTBERHO
BRAAIOWeH umpobaeme. IloasToMy wmoche cocraplenmsa npobreMeE0R
CeTH ¥ BHIEJeHNA JOLYCTEMEIX COCTOSHEA moJydednme OPOTHOIHHX
OMEHOK MOXHO HATMHATL OXHOBPEMEHHO K BECTH HE3ABHCHMO IO BCEM
BomemmEM B ceTh Hpofiaemam. Bee ato, ¢ ofHoil cTOPOHE, COKpamaeT
OPORONHATEABROCTh DOTHOTO HCCHENOBATSIBCKOTC HHARMA, 8, € EPYV-
Tol — CHEKAeT OPTaHUSARNOHENE HATPY3KH, VCTPAHAA Oepegavy

1 Bonee monEyo BEQOPMAZHI O PA3pPeMEMOCTH CHCTeMH (3) MOMHO HONYIETH,
CBEAA 3TY CHCTEMY MHOCHeNOBATSABHHME WIOACTAROBKAME K YPABHEHHIO THIA
X0 = cx® e ¢ =¢W x W x ... x €™ — croxacTumecran MaTpH-
Ha. PaSPBI[[HMOCTB TAKOTO ¥pPaEHeHHA NOIHOCTLI) HCCGISNOBaHa B TEOpPHH
KOReUYRHX OFHOPONHWX uemeidr Mapkosa.
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nporgoesHoll updopManEE 0T OBHOTO 3BEHA K APYTOMY. (Ilpu 6oun-
moM gHene Opobaes, a TaKyke B CIYIae PeadbHOTO KOMIUIEKCHOTO
TpPOTHO32, BHUIOIHAEMOFO ¢ YIACTHEM PAa3IMIHMX CAMOCTOATENHREIX
opranmsagmil, ofa yKasaHHBIX MOMEHTA MOTYT OKAa3aTRCA BeCbLMa
cymecTBeHEHEME,) HaroHem, OTCYTCTBEE HEOGXOMHMOCTH NORKAATHLA
Bamas;EBAIIIETO NPOrHO3a IO ReMOCPeECTBEEH) BANAKMIEH npobnene
W3BaBNAET SKCOSPTOR 0T O0NA3HOR IeBePUPOBAHUA II HCOONL30BAHIIA
DPOTrHO3HEX ONEHOK, BHXOAIIAX 38 PaMEU HX KOMICTeHIH.

3naKoMACHE C OMHCABHON wacTIMEO HOPMAJMB0BAHHON mponexy-
poil HeTpYAEO, KOEEYHO, 0OPAaTHTS BEUMAHUE HA BECEMA HACTOPaRI-
Bapmee NONYIICHUe, Je;Hallee, Kasalnoch 6nf, B ee ocuone. Heerc
B BIIY HPEAIIO0keHIe, 9TO IKCIEPTH CIOCOOHE! FEHEPHPORATE OlleH-
KI BePOATHOCTH JOOYCTAMHX COCTOAEMHE, BXxofsamne B Marpmupr G,
3z oenxolorEdeckRX HCCNENOBAHWE U3ReCTHO, HACKONBRG CIOHK-
HEIM ABNfETCH DONYIeHHe ERTYATHBHOE 9ICTIOBOIl ONEHKN BepoATt-
HOCTH ONEQTO-eIHHCTBEHHOIO COOHITHA, a4 Beib KOJNYECTBO TARNX
cobuTit B ymoManYToH mpouenype HOCTATOMHO BEIHHO.

B ¢Basu ¢ 5THM 3ameTHM, 9T0 TpReSoBaHiEe OT IKCHePTOB COOTRET-
CTBYIOUIIN THCIOBLIX OIEHOR He ABIAETCA 00A3aTCHBHEIM. Waeercn
meawnit paj BozMowEOCTeH mabapmThCA OT HeoOXOMIMOCTE  Ja2aTth
OPAMEE WHCHOBHE OLeNKHW, 3aMEHMB HX, HADDUMEP, HPOCTHMH paH-
FKUPOBABNAMHE JONYCTHMEYX COCTOAHEHR mo BepoaTHOCTH [2] ttam ome-
paniAMN ¢ MOJNYKOJMYECTBEHHNMH MKalaME, roe $urypupyior

ONeHKT THIA KBEPOSTHOCTH COCTOAHHA 4} HECKONBRO (SHATHTEIHHO,

OYeHP GYINeCTBRHAO) DPeBOCXONHT BEPOATHOCTH COCTOAHUA af?y.
Haxonmen, npu z0¢TaTo980 GONBMOM WHCJIE KCHEPTOB L0 OTHOE 1
roit ;e wpofaeme MoREO G0 6Bt 0DofiTHCE YRa3aHHEM OTHOTO-eNUA-
CTBEHHOTO, HauGodee BEPOATHOTO COCTOAHMA W3 DOIHON IPYIIH CO-
‘Garruil. Bee Taknke HedHeNOBHE ONEHHKHR NOAJAIOTCA NOCHEIYIOMEMY
nepenoy B HeoOXOMEMYH TACIOBYH (OpMY, NMpelIoNaraeMyn Mo-
AeXLI0.

Hutepecno, ogHAKO, OTMETHETH: B PeajbHON TPAKTHKE HCIONB30-
BAHNA TPOTENYD ONACAHHOTO BHRINIE THHa OHCTPee IPOKIAIBIBAIT
cefe Mopory UMeHNED OPAMEE YHCIOBEE OLEHKH, HONYIeHHe KOTOPHEX
TPeACTaRIfAETCA HA HePBHE BSIIAR CTOIb HETPHBMAABHOH 3agateil.
Ocuonpag TPHYNHA YHABAHHOTO O0CTOATENBCTBA BAKAKYALTCA, WO-
BUIHMOMY, B TOM, 9F0 B Tofo0HHMY Npomemypax, KaKk OPaBUIO, He
NPeNHOAATASTCA DONYIEHEE 0T BKCOEePTOB HWHCJAOBLIX OUEHOK Bepo-
sTocTH orneapunry coOurrmit. Ot umx TpeSyIOT BEOONHERWA HHOH
onepanun, mCuxomorudeckd Gojiee npocTodl, XO0TA H HPHUBONAMEA K
TeM ke pesyabraraM. Ecnm ofudEO 09eHR TPYOHO OTESTHTH HA BOI-
POC, KakoBa BEPOATHOCTE HEKOTOPOTG COOHTHA, TO SHAUATEIBHO IPO-
Me pacopelenuTs eANHALY (MIN ¢TO IHAHCOB) MexIy HalopoM AME-
IAXCS ANBTEPHATHR B COOTBETCTBHEE ¢ CYOBEeKTHBHOH ONEHKOM HX 0T-
HOCHTeABHOH BOSMOMHOCTE. MIMEHHO TaKaf ONEpauyuA M IIpefmoia-
raeTca B PaCCMOTPEHHEOM BHImE mpouefype. JKcOepTy Beermga Aaerca
moaaHi Halop cocToAEmi npodaeMl, pacCMATPHBAEMHE IPW OTHOM i
TOM e YCIOBAH (KA raxofl maGop coOTRBETCTBYyeT croaduy B
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marpae C®). W, xax TWOKa3wBAET OONT UPHMeMEHEA AHANN3A Ha
ppoBIeMHAIX CETAX, NONYTeHUEe BEPOATROCTHEIX ONCHOK B ONMCAHHOM
$opMe He BHI3LIBAET CYWMECTBEHAMX 3aTPYNHEHHH, ecin mpobueMHast
ceTh COCTABIEHA XOPOINO.

IlpanZa, oOEa TOTOBHOCTE JKCIEPTOE OABATHL COOTBETCTBYIOMLE
OIEHRE enle He PemlaeT BceX IPobleM; 0CTARTCA eme BasKHEIR BOTIpPOC
06 ameKBATHOCTH TAKHX omeHoK. Ho, mo-BEORMOMY, I B 3TOM OTHO-
mennn cnTyanua Golee GNAaroOpHATHA, WEM MOMET NOKA34TLCH HA
nepenif BavaAn. IlpoBeneHHbe SKCOEPHMEHTH AT OCKOBAHUE CYH-
faTh, 9T0 Ho KDaliHell Mepe B OTHOCHTEIBHOM CMLICIS aTeKBaTHOCTH
OMHCAHANX BHIIle BEPOATHOCTHHX OOEHOK HABIAETCA YIOBIETRODI-
renlpEOA. JKCOEPIMEETH MOKAZKEBAIT, 9TG TOYHOCTE OREHOK, IaBnae-
MEIX B BHAE pPAacHpelpleHIl, He HILGKE TOUHOCTH IPMBHYHEIX Toded~
ABIX QHCIOBHX OHSHOH, HIMPOKO HCTOAB3IYeMBHX B IPaRTHKE DECHep-
muz [2). ]

B ¢BaAsH ¢ BATPOHYTHRMH BOIPOCAMH XOTenoChk OB 00paTHTE BHH-
MapHe Ha crelyomui ofmieMeromonornuecknii mosenr. Ecnm Hawans-
Hag $HopPMAa OLEHOH, NOJTYTIABMEY OT BKCOEDTOR, HE SBJIAETCH, KAR MbE
BROfleaN, EPHHONNHAABHCOH, To 3TOTO HeXB3d CKAa3aTh 0 caMoM (QarTe
HCHONLB0BAHNA BePOATHOCTHEIX PachpeNeNcHWE B KadecTBe Gasnc-
HOTO A3HKa Mofienn. He mCKAKYEHO, 4TC B KOMIIEKCEHX COLTAdBL-
HEHX HCCHENOBAHIAX OazHCHEIE CTPYKTYPH TAKOTO POJ& ABIAOTCH
e[MHCTBOHHON BOBMO/RHOCTLI) FOBOPHTH Ha ONHOM H3bike o mpodie-
Max (#ABaeRANAX, DAKTOPAX, ACHEKTAX I T. U.) KAK KOJMIECTBEHHMY,
TAK ¥ KA9ECTBEHEBIY, KAK X0DOIMO, TAK H HIOX0 CTPYRTYPUPYCMBIX,
o nipofienax, HPHHANIMKAIINX COBePIIEHAO PA3JIHIHEIN MPEIMeTHEIM
obaactam. IlpuprerarentHas 0CODEHHOCTH BEPOATHOCTHHLX DAacIpe-
fenedEd COCTOHT HMEHHCO B TOM, U9T0 OHH MO3BOJARKT efHH0o8parHbM
¢11ocoGoM DPEmAaTE M 38JaTy H3MEPEHHA CTOIB PAMUIHEX CYIOHOCTEH,
H 3afa¥y BX HoMIelVIOOero «yBAsSHBAHUS» HA eIHHOE ocHOBE, He
ppoferag OPH 3TOM K HCHONB30BAEHK MHOKECTBA CHEIIRATBHLIX
mKajg, o6pasyIomux B HTOTE MeTONHYCCKYI HeCTPOTY, TPYEHO IION-
IANMYRCa aHATASY.

Onucanmas BHMe cXeMa YacTUuyo QGOPMaNU30BAHHOTO AHAMN3A
614 H3I0MEeH2 OPUMEHUTENIBHO K YACTHOMY CIIYYaly OPOTHOCTUIECKO-
ro HecIHefoBRaHAn. PasyMeercsa, pacCMOTPEHME HTOE CXeMH He IMESO
GH 0COBOTO CMHCIA, ecxu OBl JNe)xalue B ee OCHOBE NDHMBIHIL He
monyckanm HeobXopuMEX 00600meHul, KOTOPHE Ml K DONKTACMCH
BHIONAYTRE. flcEo, aro mpobieMbr M XapakTep CBABEH MeRIY HIIMH
DOHUMATHCE B PRCCMOTPEHHOM BHINE T9¢THOM GIV9ae HOCTATOTHO IIH-
poxo. Or mpoGaeMm TpefoBalach AUb BOSMOMMHOCTE HX LPEICTaBIe-
Hif B Bufe EaGopa MONMYCTHMHEX COCTOAHWE, YIOBISTBOPAKMMX Yo-
nosuaM (1) m (2), a ma XapakTep 3aBHCEMOCTedl Me:Rny mpolGaeMamu
poofmg He HAKNATHEBAJOCH HUKAKEX (QOPMalBHHX OrPpAaERISHWH,
Haoporme, crpykrypa cBaAselt MemIay mpobieMaMBE Opefmoxaraiack
BechMa cnmenupmanofi. Bee mpolaemel cuMTanuch BAMAKIIHME H 34~
pucaMuMA, Kanas mpoGneMa 3aBHCeAa . TOABKO OT ommod mpofae-
MH, B KOHTYpP CBAseH Mexny HEMH O0pPa30BHBAI eJAHCTBEHHEIH
BAMKHYTE#® KEKI.
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YrobH moayInTs AocTarouHo ofmuE caydall, HEOSXOmEMO ocso.
DopurhcA MMEHHO OT 9THX CYPYRTYPHEX orpanntenuis. Ilommmag
HpodaeMs ¥ XapaKTep 3aBHCHMOCTOH MeKIy HHMHE KAK ¥ Daxee, oy-
OeM Temeph CIATATE, YTO MJA RatI:\HOE npoOneMEel, BOLIeNIIeH A cepy
KOMIUTEKCHOTO AHaNB3a, MOoKeT OHTh Ha3BaHA HE OJHA, a OPOU3BOIL.
HOE WIC/I0 HEOOCPERCTBEEHO BANALMUX TPoGIeM M HTO HeKOTopme
B3 HUX MOTYT IDH jKeJAHEM HEe PACCMATPUBATECA B KAYGCTBE BIHAp.
MUX NAY 3aBHCHMBIX B PAMKaX HPOBOJMMOIO HCCHeZOBAHEA. Boz.
HEKROIUe IPH D0ZOTHOM TOAX0Re KOBTYPE CBA3eH MexAy mpobae-
MAMH MOTYT OKA3aThCH, KOHEUHO, COBEPIIEHHO TPOM3BONLHAIME

P oA 7}

v 275 Pue. 3. Yenosanii mprwep
HpodIeMAoil ceTlr
fosiee oOmEro Toma

/g'/z) . i(/}
Vemormbli npmep npobiremuod cetn raxoroe olee ofmero ruma upE-
Bemed Ha pHc. 3.

Bynenm masmparh CBA3KOE VYIOPAZOYeHHOE MHOMOCTB0 Ipolmen,
COCTOAMEX H3 3aBOCHMoE npofmesp # BCeX IpodleM, Hemocpen-
CTEBeHHO B4 HEe BIMFWMKX (Ha PHC. 3, HAOPHMED, TAKEX CEAZOR
mects: (4@, AW, AD) (A, AD, AD AP}, (AB, A6, (46
AG, ADY, (4G, A A, (40, 4AW), PaccMOTPEM HEKOTODPYIO

TpoM3BONLAYI0 CRA3RY AM, AUD . AWM), rge AN — sapmcaman
npobaena a AU, .. . AN} _npofnemsl, HeOOCPeICTBEHHO BIWAID-
mue (nAA ynpomeRus ofoswauvenuit mymepanma I, II, .. ., ¥ mponms-

Befleda 3TeCh B PAMKAX TAHAOA CBABKM H He COBIANAET LOSTOMY ¢
ofmelt Hyuepamuell mpoGmeM » pamxkax Bcell npofmemHoB ceru).
Ecmy, rak ® pamee, skemept mo npoGreme A0 momenaer gaBaTh

OOBAPHAATHLIC YCIOBHEIE ONEHKH, TO TeIeph ¥ Ke B KAYeCTRE OTHeIBHO-

(t1
T0 BApHARTA YCAOBRE 6y/eT BHCTY AT KORBIOHKIEA abp A\ iy /A

. A\ Gy, BRINIAOMaA IO ONHOMY COCTOAHHK OT KAKIOE He-

nocpeAcTReHHD BimAnmed ga A upoGaemnl. Ilepebupas sce Bos-
MOMHEE BXOHICHES B KOHBIOHKIHIO COCTOAHAN HemOCpPenCTBeRHO
BIRAIOMNX OpobieM, MBI TONYIAM BCe BO3MOKHEIE BADHARTH YCIO-
uit mua apoGuems AM. Ilockonsry Oas BCex mpobmeM, BRIKYEH-
BHX B ¢eTh, IO-OpeKHeMY BHOONHAWTCA Tpebomamua (1) m (2), To
Kamlad Hapa YOOMEHYTHX KOHBIOEKNN#E §ymeT mpencTaBlisTh cofoH
HECOBMOCTAMEIE COOLITHA, & MHOKECTBO BCeX KOHBIORKOEE, CoOTBET-
CTBYIOITHX CBABKe, o0pasyer nonmyl rpyumy cobmrmit. ITosromy
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AnA CBASKA OCTAaeTcs cOpasefinmso® $opMynma moismolt Beposr-
HOCTH

@ T A0 ) an i (N
plas }= EI i p (a 'aJII iy - aJN)p (ajn Bippp e - - iy )
PackpBas  97eMenT p (af.,ll?a(f};? . ‘N)) HONyIaes
I} Iy ¢ (1) (111} (N)
(‘IJI )‘—‘ ll P (0'31 {a?n Ajyry -+ - Cin ) X
(m (m) @
X plajy | @y - - - 45 P (a;r J (8)

Coornomenue (8) CHHATE3UDYET WORAPHAHTHHIE FCIOBHLE OUEHKI

i1y (717 N
P (a,JU [agn)af,m), R a( )) ¢ BEPOATHOCTAMH HKOMIOHEHT, COCTAB-

IAKXOEX VCIoBHe Ramnoro BAPHAHTA. SaMeTHM, %T0, HOCKOTLRY
npofaeMH, BXODAMEE B OUHCAHEE BapHAaHTOR Yejormit (Bce npobre-
MH EAR 9ACTE EX)}, HePEIKO OKASHBAKTCA TNPAKTHYSCKH BIaHMOHE3a-
BHCUMEIME, cooTHomeHue (8) obmeno ynpomaercA. B gacTrocTH,
KOTZAa BCe YKA3aHHHe Mpo0IeMH B3aHMOHE3ABHCHME, OHO HpHOGpe-
raer ocoleHHO TpocTo# BAL:

{1 1 11 N 11 {311 N
p(an’)—aiz plaillaly ... ) p () p @) . L p (@i,
i

Cooraomenne (8) apuaerca oGo0MeHEEM COOTHOMEHNH, NemAaluX
B ocHOBe cucreMH (3), ¥ DOJOGHO UM CIYRUT OCHOBOH MOCTPOCHMA
CHCTeMB! YPaBHEHRE DuA k0ol KoHKDETEOH mpobnempoil ceti Gonee
ofmero puga. OQmepanmoHaNbHAA CXeMA TAKOTO IOCTPOEENS MOIRET
§HTh OOHCAHA CAEAYIOMEM ofpasom:

a) BIA Ka)K0T0 COCTORHHAA 3aBMCEMOM NpoOIeME Ha)KIoH CBABKH
CeTH BHITHCHBaeTcH cooTHOmeHme (B);

§) mocpeNCcTROM 3apapee NMPOREICHHOLC JKCIEPTHOIO AHANNSA B
paMEAX RAMIOE CBABKH BEIACHACECH, KAKHE N3 € HENOCPENCTBEHHO
BNEAIOMEX NpolreM OKASHEBANTCH BRANMOHNE3ABHCHEMBIMH, M HA OC-
HoBe 2TOH mHPOPMALEE LPOWMSBOOUTCA YUPGIERHE COOTHOMEHRmI (8)
3aMeHOH COOTBETCTBYIOMUX YCIOBHEIX BEPOATHOCTEH Ha GE3yCACBHNBIE)

B} IVL KO0 COCTOSHNA KajKHoH HezaBmeuMoll npobuemer (1. e.,
npofieMi, XA KOTOPOH He YKAa32HO HH OJHOE HENOCPefCTHEHHO
BIAAIOM(EN) BEIOMCHBAIOTCH TOREECTBA p (45 1)) = pm

r) Bee Ge3yCHOBHEE BEPOATHOCTH P (a ), BXORAMMHE B COOTHO-
merna (8) moche BX YOPOIMEHRT, 4 TAKMKE B TOMIECTRA P (a({)) = pf,?
PacCMATPABAOTCA B KA9eCTBE HEHE3BECTHHX, A JANA BCEX OCTAMBHBIX
YCIOBEKX BeDOATHOCTEH W BEIUYHH pm NONYYAOTCA BHKCIEPTHHE

OTIeEKE (pasyMeeTcs, HeOTPHOATENLEEE W HOPMEPOBAMEEE OO0 &Zd-
HEIE). -

* PackpmiTe (8) 3apmCHT OT DOPAJKA LEPOTHCNCEUA BINAKMEX NpobieM O
LORTOMY He eMEHCTECHHO.
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Iocne Toro KaK cHCTeMA YPAaBHEHAN IOCTPOSHA, MINETCS €€ Pemie-
HHE, VIOBLEeTBOPAKMee TPedoBaBAAM :

>0 Bl =1,
L 3, i
14

Beaegersme yixe YHoOMBHRBIEACA TeopeMil Dpayapa o HeIOgBExHOM
TouKe Taxoe pemenue vcerxa cymecrsyer [1]. Hax @ pamee, omo ms-
TQPHPETHPYETGH B HKHAYSC(TES OLDEHKM BO3IMOAKHCCTH pea.nnaal:mu Ll
cromHAil Ka:EA0M IPobaeNEl ceTH, peayabTAPYomeR B cefe Becs mmo-
TORAPMANTHHIT aAHAMM3 UpobueM B BCH COBOKYOHOCTH BIAWMOCBA3RH
MemAY DpoGaemamu 2.

2. Brurogenue B ceTh TACTHBIX (OPMAIBLHBEIX MOJeaei

CxeMa aHAJNEBR HA NPCDIRMHEIX COTAX ACCOUHHMPOBAIACH [0 CHX
Mmop HCKIIOYHTENBHO ¢ sxcneprusoi. Toumee ropops, mpepmonara-
JOCh, 9TO B COyYAe KaxFOH orHeasHoll npobieMsl CETH €e CBABH ¢
HBDOGPGI{CTBGHHO BIUAKIITIAME npoﬁ.uemaam BOCHPOEIBOIATCA DKC-
nepraMn CpepcCreaMm HXY HB[I]OPMQJIBHOI‘O MEIIUTEREA H ‘_ITO peaym,-
TATE TAKOLO BOCIHPOH3REJEHHAS § BHEE COOTEETCTBYWIIMX DOBARPHART-
HEIX OHEHOK BBONATCA B obEYI0 MOEETh aHaAu3a Ha LTpobGreMmasx
cersix, ¥4 MOCTATOYHO IDHMPOKOLO KOMIJIEKCHOIO UECCIeTOBAaHEA,
OXHAKO, TENAYHA CHTYALYA, KOrJa MEOKECTED OXBRIRHHHX HM Tpof-
NeM, noMEMO TPYRHODOPMAAMIYEMEX M COCTABIANMEX DO3TAMY
0BBEKT 3KCOEPTHOrO AHAJE34, BRKIKIAET TaKxe OpolieMs, Homyc-
rapmie apextasHoe dopMaasHoe Mofenmporanue. IIpm memomssso-
BAHUH AFAamE2a Ha npoblIeMHEX CeTAX B MEJIAX KOMILIEKCEOTO
TPOTHO3APOBANYA BLIT0 0Bl :KexaTexbHo, TaKuM 00pPa3oM, AMETh BOA-
MORHOCTE ¢BOOOMIRO BXIW0EAThH B NpoGIEeMHYO CeTh KaK (parMeHTH,
OOHPAICIZHECA HA PE3VALTATH JKCIEPTH3, TAK E (PParMeHTH, OCHO-
BHBRIOIOMECA HA COOTBETCTBYVIOMEX YACTHHX MoJeddAX. Herpyamo
yOeNETbCA, YT0 TAKAS BOBMOMKHOCTH NPENOCTABAACTCH YiKe DACCMOT-
peHHO ¢cxemMo¥f amanuza Ha Ipolaeampelx ceTax ez H3MEHERHSN ee
dopMaTbHOH CTOPGHEL.

PaccMoTpoM HPOASBOIBHYIY CBAZKY COTHM, COCTOAMYVIO H3 FHEXKO-
Topeill saBmcmaMol mpobuevu A0 u HemocpelcTEeHHO BAUAMIAX Ha
Hee npolmem AULY, | | || AN) (Kagr m paEee HyMepanug upobiaem npons-
BOOUTLA TOJABKO B PAMKAX AaHHOK ¢BA3xm). I{yers Bee ard upobaemal
HOCAT KOJNHYECTBEHHRY xapakrep. B 9ToM crywae mepedeH: ¥X Ho-
LYCTAMHEX COCTOAAEH GOpMYyIMpPYeTCH KAk MoJuBil Halop HHTEpBa-
JIOB, B KOTOPHX MOMET OKAZATHLCH COOTRETCTRYIOmMad BenmamaHa. [o-
OYCTHAM Temepb, 4TO CYMECTBYET HEKOTOPast (OPMANLHAA MOAETH,
B KOTOPOH KMeeTCs PHMOTeHHAS LePEeMEHHAN ¥, TORICTBEHEAN MpoG-
aeme AN @ 33BECHINAR 0T HRIOTEHHHX HEPEMEHHHIX Ya, « + -y YNy

3 QmecaEHEAA BHUE CXeMA TOCTPOSEMS MONCIE AHAJMZA HA OpOGIEMHELX CETAX
peanusyer ocHOBHoi, OasscEwil sBapmaET sroll MOTenw. Boxee cuo:xHHeE ee
BAapHAETH CM. B {2].
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roAeCTEEHHEHNY npobremam 40D, . AN Torga pacwers, BHION-

geHHEE Ha OCHOBE Tako#l MONEAH, MOTYT OLITh HCHONBL3OBAHLL IIH

1
DOXYIeHEA NOBAPMARTHEX omeHox p* (af’ [afy ... alV), masae-

MEY COrNACHO TPeKHEHl WHTePIPETAUNH SKCIepTaME. B WacTEOCTE,

ecTE MOZENh NeTePMEREDOBAEHAR, To p* (af) | &l . .. &Ny =1
o

AaA HBTEPBaJIA &j;", B RDTOPHH O0uaJaeT 3EaYenne YATOreHHOH nepe-

MEEHOH %, BHSECIeHH0E IPH 3HATeHASY IK30TeHHEIX HePeMeRHELX, CO-

1
OTBETCTBYIOIMEX BAPHMAHTY YCIOBUH (agu), R a(N}) m p* (afII) | a%ll} e

(MY — 0 ;mna Bcex OCTANBENX HRTEPRANOB. ECIm e MORETE

A
% (10 (10 Ny
CTOXACTHYECKAR, To omeHK® p* (aj’ | afy . .. aly') ompememsior-

¢ O3 PacHpeleneEds BEePOATHOCTEH INA IepeMeHHOH ¥, HoRyveH-
HOTO IPH COOTEBETCTBYIOMMX BHAYEHHAX SK30TEHHLHX HSePEeMEHHEIX,

Bruwvenme $opManpHON Momennm B UDOOIEMHYIO CETh TO3BOMRET
HOOYYETE HEKOTODHE IONe3HHe 3P(eKTE, KOoTOpbie MOTYT OTCYTCTBO-
BATh OPH HCHONB3OBAHEE 3ToH Momenm camoit mo cebe. Hampuwmep,
pesyabTaT, NOJYYCHRHE Ha OCHOBE Mofea®, 0GBHYHO CBONHTET R Ha-
fiopy VCIOBHHX IPOTHO30E, PACCYBTAMHEX ANA PA3IHUYBLY BApPHAH-
70B SK3OTEHHHIX mepeMeHEHx. Bruiowasg ;e Mogens B npobreMHYyD
£eTh, nonyqaem EOSMOAHOCTL CHHETE3HDOBATE MHOMECTRO VCIOBHEIX
HPOrHO30R SHOOTGHHOH HEpeMeEHOl B HHTETPHPOBAHHEM 063yCaoB-
meit opormos. Kpome Toro, BRINYEHEE MOAENM 8 CETH LOZBOIALT
HOBHCHTE YPOBEHL CHCTEMHOOTH NPOTHOBOB €6 JKB0TEHHEX IepeMeH-
Erx. Hamejienwe HepeMeHBEIX DX30TeHHEIM cTarycoM ofHYEO o2Ha-
9aeT, YTO BOSMOKHOCTE MOIBNHPORAEESA STRX NePEeMeHHBIX YHCTO
$OPMATBEHHMZ CPEACTBAME BPAKTHYECKA MCUEePOaHH B 9T0 BAAAWINEE
Ba HEX (ARTOPH HPHHANIEKAT YEe TI0OX0 CTPYKTYDHpPYEMBIM o06-
BACTAM. B PesyapTaTé OPOTHOSH YRAZAHHEX OEPEMEHHHX BEEOGCHT-
¢ HE TOJBKG 33 DPaMKE $OPMAIBHCH MOMNeNH, HO B 9acTo 3a PAMKH
CHCTEMBOr0 HACCIemoBaEZA Boobme. CHTyamua MeHAeSTCH, ecIm ¢op-
MATHEAS MOHEeXEh BEIOUeHA B mpobxeMEyIe cers. B aToM cnyzae ee
BH30TeHHEIE TepeMeEHEie CTAHORATCA SHEOTEEHWNME ¢ TOYKE 3pPEeHAS
BCOHE MOJeN® Aapalmsa HA OPOOIeMEEIX COTAX, OXBATHBAWINEH TaXKe
B CoOTReTCTBYIOWMe TPYIHO (BopMalmayeMEe @parMenmTH.

MMommmo paccmoTpednore BHWe coocofa DONYYEHEA OUSHOK

(af,II) Iaﬁ? - (N)), KOTHEA OHE DONPOCTY BHYACIAKICA HA 00~
HOBB $opmansHOfl MOMEME, BOBMOMKEH TAK/He ApPYrod, KoOIla ONEHKW,
DONYYaeMHEeE B DAMKAX MOJOHE, CAYMAT JHINE HATAULHOH mRGOpMA-
OHed, KOTOPAA 3ATEM AHAINHSHPYETCH DKCHePTAMH H KOPPeKTHPYETCS
aMu. B mrore omeEKH, BAYMHEE B MOReNb AHAAuM3a Ha npobiaemmol
COTH, OKA3KBAIOTCA Pe3yNLTATOM CHATE3A (OPMANEHOTO 1 BKCISPTHOT O
HecaenoBaRmA obbekTa. DopManmmsM aHAN@E3a Ha DpPobAeMHHX CceTAx
JAaeT BO3MOKHOCT: OPHAJATH BKCIEPTHOR KOPPOKIME MOISIBHEHX pe-
8yabTaTOB Oonee CHMCTEMATHISCKEN XapakTep, WeM OPOCTAR BHEMIHAA
mompaska. Jus »Torg MOCTATOYHO ABEC BBECTH B UpobieMEYID ceTh
T (AKRTOPH, KOTOPHE HHCHEPTH HAMEPeHL IDHEAMATE BO- BHEMA-
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Hite B X0 KOPPeKOUR H KOTODHE He YIYUTHBANTCH GOPMATLHON Mp-
feavio. B 9ToM ciyuae KamOuil BAPUAKT YCIOBHHA LIA COOTBOTCTBYio-
mefi 3aBHCHMOM mnpoGTeMBl CeTH, NOMAMO COCTOAHMI BSK3oremmuy
TIepeMEHEBIX MOJSNH, OYIET TAKMe CORePIKATH COCTOHHEM BHOBH Rae-
NeHEHX QaxTopoB {mpobaer), UTO HPO3BONHT DPKCHEPTAM LOU3BECTH
KOPPEKTEPOBKY HOOYEPOAHO ¢ YITOM BCEX BOSMOMKEBIX COCTOSEWH
1Ax PARTOPOR, ABHEIM 00pa3od chopuynrposanasx, OIROBpeMenny
COBOKYIHAS MOJEIDb aHanu3a Ha EpobaerHOH CETH YITeT BEPOATHOCTE
yRazaHHEYX GAKTOPOB, BHICTYNAKIIHX TeIePh B KAY8CTBE CAMOCTOA-
TEIBHELY MOMEHTOB eAHHODO HNCCIeSOBAHHA,

3. Tlepexox OT BopOATHOCTEH K eTpyKTYpam

Kax y:xe ormesamoch, polb ECXOAHOIO CTAHAAPTHOTO GroKa mpm
IOCTPOGHAN MOJENH 2HANH3a HA TPOGIEMHEIX CETAX HIPaET COOTHO-
menne (S), npuMeRsaemoe K Kamgol ceAske cerm. [lo cux mop Bxomg-
mEe B 3T0 COOTHOIICHAE BENMIHHL MH, ECTECTBEHHO, HHTEPIpETH-
POBATE KAK BepOATHOCTH coOBITHH. 3aMeTHM, ONHAKO, ITO Korma
MOJENEs B BUOE COOTBETCTBYIOMEN CHCTEMH ypaBReEmHE cdopmynmpo-
BaHA, HeT HeOOXOOHMOCTH HOCTOAHHO NOMHHATE ¢ TOM, WTO JEMEHTH
COOTHOIIEeHEA (8) ABNA0TCA BepoaTHOCTAMH. IlpH pemennn cmeremu
YPAaRHEREH H ee TEOPETWISCKOM HCCUSIOBAHEN HCOONLA3YIOTCA NHUNb
HpUCTGﬁE}HB GBOﬁCTBa ITHX NIEMEHTOEBR B BHIE MX HGOTPED;&TEJILHOCTH
¥ (EOPMEPOBAHHOCTE Lo eJ@uries. G EPYToll CTOPOHEI, CYMECTBYIOT
BeIMAAYY HHOE NpPEPOLH, HERENX BEPOATHOCTE (HE CBABAHHEE €0
CIYTAHEOCTRI) B COOEPIKATENBHOM €€ HOHEMAHUMN), KOTOPHE TAKMKe
o0namamoT TAKUMEA CBOHCTBAME B IJA KOTOPEIX BHIOJHAKWTCH {MMEHT
UeTHH}E COOED;RATENBHRE CMBICT) COOTHOMEHHNA, TOMAECTBEHENE IO
CBOEl CTPYKTYpe COOTHOmEHHD (8).

Yrasannoe ofcTOATENBCTRO MO3BONAST PACIIADHTE MHTEPIPETa-
HU H COOTBETCTEEHHO CHepy BO3ZMOKHOTO NPHMEHEHWHd AHAJIHIA
Ha npoSIeMERIX CeTsx.

Bpegem HexoTopoe o600MeHMe OCHOBHEIX NOHATHE paccMaTpHBae-
MOTO METORA. YCNOBUMCH WNOHEM&TH WoX mpolmemoir AW = {aﬁ?}
HEKOTOPOE ME0e IPOWIBOMBHON MPUPOMEL, IS KOTOPOra &, 4y, ...

C e a,(?‘fi RHICTYMAIOT B KATECTBE €ro SNeMenToB. BymeMm TpebomaTh
0T HEX BHIOIHEEUA yea0BHE, amamormumeix (1} m (2), momaraa, 9to
BCE ITH 3716MEHTH PASIAOYHE U OEPeUeHE WX SABAAETCA MOJTHEIM B TOM
CMHICXE, UTO BCE OHH BMECTE BIATHE cocTaniamior AWM,

ITyers Mu mMeenm nepeuess mpobuem A1, A@ | . A, Bynem
HO-TIPEKAEMY TOBOPHTD, 910 JJAA 9TEX mpoliaeM 2ajgaHa mpolfiemman
CBTE, A eCHH RUKFOE npobreme ®3 DepediHd HOCTABIGHO B COOTBETCT-
BHS HEKOTOPOE MOIMHOMECTBO OPo0iIeM H3 TOTO e TNePeYHd, KOTOPOe
Momer OnTh I nycTeM. 110 aBATOTHR ¢ TeM, Kak 9TO FONANOCH DPaHes
OPEMEHHATENHHO0 K npobnemEol cetm, HyIeM HCRONB30BATL TEPMHHEH
«3aBECEMad Opofnemar, ¢HENOCPEACTREHHO BINARMAS Opodiemar,
«He3aBmcuMan uponGiaeMa», a TAKKE (CBAZKA IPOGIEM».
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TlonycTaM Temepb, MTO DJeMeHTaM ag? npobaesm AY wpuecymn
HeKOTODHE HKONHIECTBCHHBE XAPAKTEPHCTHKIH w(afi;’), TaKme, 9T0
w(ﬂfi?) >0 1 Du (a.g?):l. CosorymmocTs peamama w {al’),

Ji .

- i . . .
w (a.(_,ﬂ), L W (ain)i) GymeM HasHBATH CTPYRTYPOll mpobmemer A,
maE Opocto CTpyxTypofi. Jomyermm Tarske, 4TO AN KARNOL CBASKY
npobmen AD, ATD, ..., AM roe AW — zapucmman mpobaema,
a BCE OCTANBHHE — HEIOCPEICTBEHAO BIHAIOIINE, BHUOMHAETCA Ciae-
AYIOMee COOTHOMEHHE, AEAIOTHIHOE COOTHOMEHHIO (8):

Al Iy L0 (N
w(ay) = N wiay ey ... ady) ¥
JII"'TN'
ety (1IT) (V) (N
X wi@y @Gy -« Qi) 2w {(@iy ) : )]

Torna, BHMOHECHEBAA COOTHOomen®e (9) oA RKEOH CEABKA CETH H
pacenmaTpmag <«0e3YCAOBHEIEY BeJHYMHE W (afi”) KaK HEH3BECTHEIR,

. k3

a «YCIOBHHE» W (af,-?[. . .} — Xax OHEHKHW, HONAYIREMEle HBBHE, M
\(03eM KOHCTDYHPOBATE H PEMATh CHCTEMEl YPABHEHHH COBEPUIICHED
rak e 3, KAK 3T0 JeJaxcCh paHee, HO € MHHIM COEEP/HATENbHBIM
CMBICTOM. PAaccMoTpEM ONHY B3 BOBMOMKHHIX CONIEP!KATENBHBIX HETEP-
nperan@i Tako# UpPoOmENYPH, BRIOUSIOMEN 2IeMeATH GOoPMAIRE3anEe
I]pDI‘pB.MMHO—I{B.‘JIEBOI‘O HOoxxXoma,

PyKOBOLCTRYACH TMCTO HOPMATBHON CXEMOU, BHENMEM BHAYANE
MOLEJL AHAAW3A EA OpobINeMHEX CeTAX NAA caenyomed mnpocroi
yeroBHOH mpobaemnof ceTm, m300pakeRHOE Ha pHC. 4, molarad, 910

xampag mpodaema A® 3agama HabopoM CBOEX SIEMEHTOR a?, af,. ..
()

T ami-

[lockonbry upobmema AWM = {a"} mBnmerca mesaBmemMoil, Co-

oTHOmenEe (J) BHIPORTACTCA A Hee B TORAECTBO W (a5) = wir -
B cnyuae ocTaxpEEX TpoBaem coorHomenme (J) mmeer gopmy
® ) [ G Dy, D
w(a'ji ) =52 w(a.iii |aji—1)w(aji-1 )' (10)
i-1

Taxmy o6pasoM, AN PACCMATPABAGMON CETH EMEeM CHCTEMY COOT-
HOMeHHH
W ]

wia;’)=w;’;
(2 @)y 0 e 0,
w(af) = ; w (@ ey w @)
1

{1 -
w(ef))= 3 wia|af3)w @)
n—1

(1)

Ian memmron wﬁ? " w (a}? | ag:ll)), i =2,..., n, geolxoauMo
MOAYYETH OLNEHKH B BEfle HEOTPEOATENPHHX H «HOPMEPOBAHHHX HO

4 Ypapaeres (9) ornuvarorca or (8) nums obospatenuMaMa.
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pid Pne. 4. Yeaorsaa npobdueMmaas CeTb

B ReKTop-cTonben VO = {uw*®] m marprun W,
COCTABNCHEHE MO AHATOTHN C MATPEOama (),
VHOMUHABIIIMHACS DaHee, HOXYY4eM B HTore
CHCTeMY YpaBHERWH

X = pw:

X = WWeXxXa; (12)

] eMHEANEY BENWIEH., [DYONEPYS 5TH Onemkg
2

¥

!

|

$

|

e X = W X @1,
rie X® = [w (aﬁ’)] — BEKTOD HMCKOMLX Pe3io-
MEAPYIOIAX OOGHOK AN 3JIEMRRTOR npofnemny
A®, Uz {12) gmeenm, B JaCTHOCTH, 9TO I mo-
Vs cnenmeit n-fi opofaeMH ECKOMBIE OUEEKE DABHK

X == WWOWE-n  ,, WOFR, (13

Paccmorpmy Temeps CASAYOMYo HETePUPeTANMIO ONUCAHHCH Mo-
menz. BymeMm euyurars, UTO KAXKIas BOMEAmas B CeTh npobiema

Al = {a%?} npexcrapiageT coboit Habop Lene# (sana4, mampasxe-
HEH ReATeNbHOCTH, TPOTPAMM, IPOSKTeR, paspaborox 7. IL.) coor-
BETCTBYIOMETo i-To YPOBHA, a cama mpobiemHAS CeThb orofpasmaer
COTORTARCHHOCTS Temedl paanmuHsix yponme#. Beswmmmm w (of),
w (6®), .. ., w(al)) 6ymeM paccmaTpmBaTB KaK WHTETDEDOBARHHG
OTHOCHTEIHEN® BECA (OTHOCHTENDHYI BAMHOCTE, 3HATAMOCTH) Ie-
nefi i-ro ypoBEs, T. €. KaK Beca, HETErpupyomue B cefe Bce cymect-
BeHHHE KPUTEPHE Vi ACTOKTH auanmsa. Bewmamen me w (af” | aff ),

) ) " i Ji-1
w @ [af), ..., wlay | a5y} Gylem HATEpUpPETHPOBATE B Ka-

YecTBe YCIOPHLIX OTHOCHTEILHHIX BECOB lene# i-ro YPOoBHSA, PACCMAT-
PHEAEMEX ¢ ONDPEIENTEHHOR WAaCTHOH TOUXKY SPEHHA, A FWMEERO

£-1) .
€ TOYHI 3peAnA X CymecTBegHOCTH RNA a}i_i)-u eI’ BHEINECTOARMOro

YpOBHA.

Torma coorromenue (410} oxaznBaeTCA TOMK/IECTBEHHBIM XODPOHIO
F3BECTHOMY NPABEAY HCCHENOBAHMA ONEPANEIL, HOSBONAIIEMY O-
DemensTh MATEIPHUPOBARHLE BEC KAKMON LeiH [-TO yPOBHA Ha OCHORS
ydera e¢ VCIOBHEIX BECOB, OLNEEMBAGMEIX C WMO3MIEHN Heied Goxee Bu-
COKOT0 YPOBHS, A TAK/KE MHTEIDEDOBAHEBIX BECOB IA Iedell aToro
Gomnee BHCOKoTo ypomas *. CooTBeTCTBEHHO oMHCI Beed Momenm (12)
B peayarrara (13) COCTORT B TOM, UTO CXOKHAA BA374 ONPEACIEHUA
OTHOCHTRABHOH BaMHOCTH HEIeH HWRHEr0 YPOBHA ¢ MO3RUEE BCeH
MHEOTOYDORHEBOH CHCTEME! PHIMECTORMEX Henell cpomured X DALY Go-
Jee NPOCTHYX 347149, OXBATHRAYIEX KOKAHHN pPas TOABKG CBASE ARYX
COCeHAX YpOBHeH.

5 B mcememoBaEMR OuepanMii ecTh M FDYIMe IPABANA ATPErHPOBAaRMA.
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Pue. 5. Moguduraniia npobaeMuoii cerm
%)

{5
IIpu ommcamHO® MHTEpHperammm 477/ <

smoneas (12) @ peayapTmpylomee co-
orromerne (13} moxmocTsw compa-
[al0T C OTMEePANHAME, BLUIOJNHICMH-
M B DAMK&X H3BECTHOTO METONA P 17}
PemAIMEX MATPHEN. 3aMETEM, 410 ] - A
Ha ASHKe 3HANE3A Ha UpobIeMEEX 7

CeTAX BOCODOHW3BOLHUTCA H METOR
pemapmux HePeBheB (XePeBREB He-
aei). Ouepannm, BEIOTHAEMEE B 5]
paMKax 3TOT0 METOHA, TAKIKE CBO- i3]
KATCA R onmcaEHOR Momexm (12) ¢ g A

Tol JWMmMb PASHEIEHE, 4T0 BHYYDEH-

HA#Z CTpYKTypa matpun WO mmeer

B 5TOM CAYIae CHEUEAARHYHR GOPMY, OTPAARAIOIIVI0 BeTBAMESCH
CTPOGHNE JlepeBa,

Pasymeercs, mpocrasg cmoco0HOCTE BOCOPDOMSBONRTE HA HOBOM
SBHKEe YiKe W3BECTHLIC TPOUEAYPH BPSAA JA¥ OPESCTABEAA OH HHTEPEC,
£CUE OB PR 9TOM BE TOABAAIACH RAREE-THGO0 NOMOIHETeILHERE BOIMOK-
Hoctd. B caydae amanmaa HA npoGieMHBIX CETAX TAKHE BOZMOMKHOCTE
BOBHAKAWT. [IpUMEHRHTEIbHO K PACCMOTPEHHON BHIIE HHTEPIIPETANNE
OHE BAKINTALTCA B TOM, UTO ONEPAUAAM THNA DEImalonpix MaTpHL
HAH PeMmAOMMX JEPEeBbeB IPH KeJaHHA MOMHEC TDPHAATE MHEOTOBA-
PUAHTHBIE XAPARTEP, & COOTBETCTBYWINUI 3THM OTICPATIAAM GPOTPaMM-
HO-TIENeBOH AHANH3 Mo:KeT OHThR o0BeJHHEH B KOHTOKCTE eIHHOE MO-
gen: ¢ Gojee MUPOKEM HPOTHOBHGIM AHATH3OM. IIpORITIOCTDPEDYEM
3TH HOBH® MOMeHTH HA IpEMepe unpoliemuoit ceTm, maobpamenHoH
Ha pEC. 5 ¥ 6, ¥ mpencTaBnANImes cofoll HEKOTOPYI MONBPHKANEIO
CeTH, naoﬁpamer{ﬁom Ha prc, 4. Haumem ¢ pme. 3.

BxomAmaa B gaEHEYI0 DPOSJEMHAYH CETh BEPTHRANBEAA IEMOIXRA
mpobaem AWM, AR, A® ppepcrasnser cobolf BocnponzBeHeRAE CETH
Ha DHC. 4, OTYPAHNICHHCH PAaj# DPOCTOTH TPEMS EBEPXHEMH npobne-
staMe. COOTBETCTBERHO W CAME 3TH Hpo0NeMEl, B CBABH MEKAY HEME
AME0T TOT e COJeD:KATeNBHEI CMBICI 9T0 W pPAaHes, MPEICTABIAH
coboil Eafopal neneil Tpex CONONYMHEHRHX YypoBHe#. Yro ke Kaca-
erca ocTanepHHX Opobiem A@, .. ., 4, 1o oHM 0003HATANOT HEKO-
TOpHe O0BEeRTMBHEE (PAKTODH, KOTOPHSE CYHIECTBEHHO BIWAKT HA
OLNeHKM Beca nenaedl, Bxogamux B upobmemsr AN, 4, AG). Jnemen-
ramu apobaem A&, .. ., A gpAAOTCA MONHKE TPYOOH ODONAPHO
HECOBMECTEMHX COOBITHEE. -

IlepporaganpHaA cHCTEMa COOTHOmMEHEH (J) ANA NamHON ceTE mMe-
€T BH],

w (@) = 2, w (e |aiPa®) wial? | aP) w(afd); |
w (@) = _Z w(al |afafy el w(al) | aﬁ‘:’a Yw(ai? §afPyw (afl);
JLreir
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e 3, (3 {8 (6 L 4B 0 (B 19 (k.

u (a'.fs ) = Z i (a'fis) } a‘.{i,}a’jg aja ) w (a.?s ] a’.‘?s @3, ) w (a.?a | Q5 )w (ajg 3

Judple
Lttt ROR REID . Oy,

w{a) =ul?; u (aé?)mwﬁ’, s wilayy=w).

M3 crpywrypet cerm ciemyer, 9ro mpobrema AW He sasmcar or
npobiren A® m AG, a mpoBnema AP He 3aBECUT 0T mpodaem 4®
m A®. Pamo npoctoTer 6ymes IOJAraThk, YT0 DapH npoGmem {4@,
A@}, {A®, 4D}, [4®), A®} pryTpE cels TaKke BIAUMHO HE3aBH-
cuvu. Janee, kax yike oTMeuanToch, upobiemst A@, L A" npex-
eramiAioT cobolf Hadopsl cobRITRHE, B JO3TOMY BECA TIA HX 3I6MEHTOR
MOMRHO HHTEPIpPETHPOBATH KaK BEPOATHOCTH. Y9YUTHIBAA BCE ITH 06-
CTOATENECTEA, COOTHOIDGHHS MOMEO IEPEIHCATH B BHIE

el 0y 04,05 [€)) {B)y.
w(a))) = Nw* af) |afler)) p (a3) P (a3");
Jufs
L f i 2 1} (8 () 1) (6} (G I ;
w(ay= 3 w*(af) jalalal)w (@) p (23)) p (e (14)
hialr
i8) (8] (2] (8) (8)y . ¢ (2) ® (y.
w(al)) = 2 w*(af) |afle)a;)) w(as) plas,) plai);
d:lele
oy {3}, (s (5}, . (9)y . %@

p(ah]:p,‘h :p(a.?'s)= Jsor eme p(ais)““p}o‘

Ilepexons k cncTeMe ypapHeHE, HOAyIaeM OROHIATERbHYI0 HOpPMY
MOTeaH

w __ (1) [ 04} (5Yy (8, (5},
xy = 2 w* (ajx la'fc @3 )le Lso s
Jais
(2) 2}y A () (T .03, (6} (D),
Ty == Z w* (a:ie lajl Gje @, )x.'ﬁ Lis Th'
i
() o 3y (2] (8) (9)y (2] (8) (9 (15)
B .
z = 3 w* (o) | aiailal)) 23w 25, s
Jadgie
(1) (1) (53 *(8), . 8y __ (%)

Tig =Pj 3 Tp =DPi; ee-i Fi =Ph -

[HoscEuM Temepb COXePyRATENBHHIE CMBICE HCIONB3YeMEX B (14)
u (15) Beaduny, a TaxKe CMEICK BCeH MpomedypH B meaom. Hiaa atore
yaobHo comocraBuTh cmeremy (14) ¢ Goxee mpocroit cmcreMoir (11),
BOCOPOHIBORAMEH OCLTHHE MeTOol pPelaEX MaTpHl BAH pellan-
IOEX OepeBbes. PaccMoTpuM mepeoe swWpaxxenne ms (11) w (ag-?) =
== wg?. Horma awenepry wupefnaralor IaTh CUEHKE ANS W (a;i”),
w {ay’), . . ., w (a})), OH OKABHIBALTCA B yiKe BHAKOMOZ HaM 3aTPYLAHR-
TeabHOR curyanugy. OH MOEHMAET, YTC TAKHE OUSHKH 3aBUCHT 0T CO-
cTogHUE pajga o0bexTHBHWY $akrTopor, KoTOpse OYAYT ONpeXelHTH
cpexy mam QoH ANA cHCTeMH mened ai”, off, . . ., ab ® rakmy of-
PazoM CYOECTBEHHO BIHATH HA OTHOCHTCHBHYK S3HAUEMOCTE (BEC)
sTex nedeil. Ipu ;rRenaEmm-sKemepr Mor OH ZATE CBOH ONHKH IO-
QUEPeHH( HJIA BCEX BOBMOIKEHX BAPHAHTOB yolopui, chopMyIHpO-
BAHHHX B TEPMBHAX COCTOAHHE YHOMAHBYTHX (anropor. OIHaKo 0B
HHEKOTJA He J81aeT 3T0T0 B paMKaX o0RYHOTO MeTOdA peImamuX MaT-
PEO IIR JepeBbeB, HOCKOABRY CBOMMA ¢OGCTREHHELIMA CPegCTEAME OH
BCE PABHO HE CMOT DRl CHHTE3MPOBATH BADHAHTHHE ONEHKE B eNOEVI
HHTeIPHPOBAHEYI OIGHKY, B pesynsrare swcmepTr BHEHY:KHEH HITH

110



o OOBMMHOMY HYTI OTPpYOIeHEH: OH HrHOPHDYET BCe BOSMOSKHEIE Ba-
pliaHThL YCIAoBHIL, KPOMEe 0ZHOIG, To ero MEGHIO, Zaulhoiee REPOATEO-
ro, I JReT ATA HETo CBOIM OUSHKH: wi .
Wt (g L (3 1) (5}
CooTHomerue 1w {a;’) = EJ way fa e} ple;’) plag)) s (14)
Juls

ABAAETCA QHANOTOM BHpamesnsa w (ad) = wi” ms (11), 5o » oran-
gHe OT HNOCHEAHEro OHO JaeT ROZMOMHOCTE BEIOONEINTH CHOATER LORI-

wanTHBIX onenHox. Qurypupyomue s mey renmaman w (af | afVgP

o IE
1 {a) () 1) i
w {aé) fa’ayy, « . wam | a§‘)a}§)) 03HATAXT OTHOCIHTEIbHEE
477 A Y
Puc, 6. Pacimaperde mpoGaeMHol ceTH
N R 1
seca memeir af’. al’, .. ., ol mpm dmrcmposammOM yexoermn a4l al,

BRINYIIOMEN COCTOAHHES OBYX BIMAWIEX $daktopor AW m AWG)
L =
npoussegeHne p(af;f))p(af) DaeT BePOATHOCTH 2TOTO YCROBAMA,
4 CYMMHDOBRHHE B DAMHKaX PACCMATDHBAEMOrO COOTHOMEHHA TI0 HAH-

deKcaM j, W j; pearmayer cummTe3 Bcex omeHox w (o) | allal) mas
BCEX BO3IMOJKHEIX BAapOaHTOB YGJIO'BHI?& ¢ YH4eTOM BeDOATHOCTH 3TOX Ba-
puaRTOB. C OCTATBHSIMA BHpakeHAAMu: B3 (11) n (14) curyanma ama-
JOTUIHAA.

OcTaercd eme 0TMETHTE CHEEVIOUIYIO YCNOBHOCTD npolneMHolk CeTE,
300 payReHHOM Ha puc. D m cooTReTCTRYONE el Moledn. B sToil cemr
npodaemer A9, . .., A® ofozEateHs B KadeCcTEe HE3aBUCHMEIX,
TORTOMY OIEHKN BEPOATHOCTEH NJIA MX COCTOABME 3aJaBalUCh B MOKe-
JIM BK30TeHHO. B paMiax aHaxwsa HA WpolleMHBIX CeTAX ecTecTBeH-
HO, ONHAKO, MOIYIATE TAKHEES OUEHKE SHIOTEHHO N3 HexoTopod Honee
wmrpokoi cerm. CxeMmarmueckoe m3ofparkenne moBofmoll CcHIYATIHAH
Iago ma puc. 6, rHe ofnacTs ¢ 0f03HATAST HEROTOPYIO HE YKCUNANE-
POBAEAYIC HA PHCYHKE IaCTh NPo0ieMHOR CeTH, PASBEBARNIYI0 Lpoh-
aemer A®, .. ., A® u ofecneumEBamImy0 EM SHIQTEHEHH NPOTHO3.
Beeit Takoit cetn B menoM 6yAer COOTBETCTBOBATE 8ARHAT MOKSNE B BHAS
OMpeNeNeHHoE CHCTeMHE ypaBHEHHH, o00beQUEANIEed bIeMeHTH
OPOTPAMMEC-TENEBOT0 HCCICHOBAHAA ¢ KOMINEHCANM IPOrHOCTHIS~
CKEM aHAJAB0M.
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4. 3armounTeAbHBle 3aMedTaHNA

Ilockoapry ananms Ba apofinenasix cetAX oG beEUHAET B cele nae-
MEHTH COHePAATENABHOr0 H POPMATBHOIO HCCAENOBAHHA, ECTECTREH-
HO OPT2HHA30BATH Er0 B BHOE COOTBETCTBYIONEH YeHOBEKO-MAMINHERGH
CHCTeMH, B KOTOPOH cofepsmareibHad CTOPOHA OCTAETCHA 3a aKCmep-
TAME, a BHOONHeHHNe Btex QOPMANBHHX W MHOTHX TeXHEAYSCKHX ooe-
pamuit (THOa COPTHPOBKHA, KOHTPONA, PASMHOMERHA, XPaHEHUs, mo-
acka madopManmd u T. 0.) mepefaerca IBM. Ilepsas sepcns rakof
emeTeME Oputa paspaboraEa s MIMOMO AH CCCP i3). Coraacmo eit
PYEXTUOHEPOBAH®S CACTEMH HAUAEAETCA ¢ COCTABICHEA BKCUSPTaMY
npoGaeMHO} ceTH ¥ (UKCHPOBAHEA ANA KaXIOE npodiaeMl mommoh
TPYyUNH ofpasywinax ee paeMeHToB. IlomyueRRas mAEGOpMaUMA BBo-
ruTca sateM B 9BM, Koropas, onupaAck HA 3TY HEPOPMANKI0 H ofmue
TPHUETATE PACCMaTpEBaeMOod MOJENM AHANH3A Ha ODPOOBIEMHBIX ce-
TAX, OPECTYIAeT K DOCTPOEHWIO KOHKDETHOH MONENH, CO0TRETCTRYIO-
meft nangof npobaemuoi cetr. DBM dopMupyer eTpyRTypy Gynymes
MOIENN, YCTAHABIHBAST, KAKAC ONEHKH CIAeLYyeT HONYIUTE B COOTBET-
CTBER ¢ 3T0¥ CTPYKTYPOH, @ BHFaer EeoGXOTMMEIE 3aHpPOCH, ohopy-
JeHHHE B BMJE aHKET. LloCHeNERe BaTONHAIOTCA OLSHKAME, LOJyYeH-
BB 0600 0T ¥KCIEPTOB, IEG0 ¢ ACIOAB30BAHARM TACTHHX QopMansnx
Mmopeneit, n1n6o koMOMAEpOBAREHM nyrteM, Bce BTH ONEHKM BBo-
paren 3atem B 3BM, woropas sapepmmaer GopMEpOBaHEE HEDBHYHOTO
BAPAAETA MOJENHM, PeIIaeT COOTBETCTBYIINYI0 CHACTEMY YPARHEHHH
7 Bbigaer nepsmuEkie peaynsratl. OnmospemeEno 9BM mccmexyer
MOMeilb KA YYBCTRHICNLHOCTH, BHABIAA OLEHKE, Hamolee cynmiect-
BeHHLE VI BO3MORAOTO YTOTAEHWA pe3yaeraroB. [lonyiemBan mE-
dopmanEas AHATH3EPYEICH JKCOEPTAMN, CYIGECTBCHHEE OLEHKM
YTOUHAKTCA M BHOBb BBOOATCS B IBM, KoTOpAA CTPOHT Ha AX 0CHORE
YTOUHEHBYI Mofens, Takyme OUKIN onepanmi MoryT OHTE HOBTODEHLI
HeOTHEOKPATHOD. '
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Mpobnembl H3mepeHHs

B. T. IEPERPECT

GYHRIHOHAMBHBIV NOAXO0N
B METPHYECKOM MHOTOMEPHOM IIKAJIPOBAHITH

B cTaThe B3ANATAWTCA OCHOBHHIE Hjen HOBOIO HOJL0E2 K MHOTOMEPHOMY HIKA-
JInpOBaHJdIO. OCHOBHRM IOCTORHCTBOM TAROT) HOAXGHA, OTIWTANNIEM €ro OT Tpa-
]J,III.IIIOHHHX ANTOPHTMOE MHQTOMEDHOND IDHAAHPOBAHO M, ABIAGTCA TO, BTO Kaik-
Joe OONMHOHSCTEY JNEMEHTOB NCIOIHOIOD HPOC’I_“paHCTB"a pacCHMaTDPRBASTCA Kak
6B ¢ YHETOM €0 «BeCad, OOPefsNAeMOoTd AaJARHON MepOl pacnpeJeneENA BepodT-
gocTeil., 3T0 BOONHAE OTReHAeT BEPOATHOCTHOMY XapaKTeDy L3YVIaeMEN COLNOTo-
ToM ABJEHHH.

XoTA B cTaThe PEYhb HOET 0 METPHYSCKOM IMKARNDORABUN (KorZa Dpejnooxa-
TAeTCHA, WTO DAEMEHTH HeXOTHOH MaTpOIE SIneocTell YAOBIETBODPANT VCIOBHAM,
FenaulaM HX B EOGTaTD'iHOft Mepe dOOXQENMIY Ha 9ECIA, 9T0 DeIKe MOHET OHITE
OLPaBJAHO B COMBONOTHE), ABTOP OTMEYaeT, 9TO TPRNNOMEHELIEC METOLEl MOTYT
HBCOGABIOBATECH K IIA HeMETPHUYECHMX JAaEHHYX, eCiM K IOCHeTHuM MOpPAMEEATEH

¢nocol MOPOKEEHHA METPHEY B OPOCTPARCTES HOMPHAIBHEYX A HOPAJKOBEY IPH-
BHAKOB.

Hexopmas mrdopMamps B 3a7a9aX MEANTAPOBIHAA NPEACTABIAET-
cA GRHAPHEIM OTHOMEHEEM GIH30CTH {CXOCTBA, DPASIRIAL, TWPEBOC-
XONCTEA W T. I.) MEMKAY HCCIegyeMRME o0mreKramm. B ciygae, ecan
HIE3OCTE MEKNY O0BEKTAME 3aJAeTCA ¢ MOMOIMLI0 THCAOBEX B3HAYE-
AEH (KOJAHYeCTBEHHO), MEOIOMEBPHOE INKANEPOBANEE HABEBACTCH
MeTpmIecKEM. Eca® ke B MeToJax IOKANHMPOBAHHA YIHTHBAWTCA He
YUCIOBRE 3HadeHus Gamzocred Mexpy ofBeKTaMHE, 4 TONIBKO BX TOPSA-
AOK, TO TAKHE METOLH HAIHBANTCH METONAMH HEMETDHYIECKOTO UIKa-
1ApoBaERA. B mociegHeM cIydae MOMHO TAK:Ke TOBODHTH, 4TO OJE-
30CTH MERAY OOBEKTAME H3MepAeTCA B TOPANKOBOH muane, Merons
METPHATLCKOTC MKATAPOBAHHA MOTLYT HCHONB3OBATHLCA IJAA aHANU3A
KaK KOJM4ecTReHEOH, Tak ¥ KaJecTReHHOH (HEUHCAOBoil) mHPODPMA-
Iy,

Ons manocTpanEd 3T0ro YIBEEP:RISHHMA paccMOTPUM cayIail He-
KOAMIECTREHHBIX NAHHEX, 33ZaBAEMHX NPAMOYTOABRON MaTpHOel
00BEKT-HDPAIAAK, TPHTEM BCS PACCMATPHBAEMES NPHIHAKE — LOPAT-
KOBHE ¢ KOHEYHHM UHCIOM TPafanuil, KoToPHe NIEA OLPefeleHBocTH
3aKOBEpPOBAHE TOTKAMU COOTBETCTEBYIOIETO OTPEe3Ka HATYDAJLHOTO
PANA TECeNT. YKaOKEeM LPOOeNYpPY BHUHCIEHES PACCTOAHHA MEMIY
TOTKAME PACCMATPHBASMOTO WPH3HAKOEBOTO HPOCTPAHCTEA H, CAeH0-
BaTeIBHO, NPOTEAYPY HOCTPOCHHA WHCIOBOH MATPEOW paccTOARHH
MeEIy 00BEeRTAMA EMelImedcAa coBokyuEecTE., (bo3maumm wepes m
KONHEIECTEO paccMarpaBaeMulx npassaxon.! Torna mpmsmaxosoe npo-

13



crpaucTeo X KOHEYHO M COCTONT M3 TOUEK BlIma z = (x), .. ., 20,
rie ; — HATYPAIbHEE UHCIR, 3HATEHNA [-ro Oph3Hara. Ofosnanmy
qepes v (x) 92CTOTY 3AHONHEHRA TOYKH 2 DPH3HAKOBOIO IPOCTPalCTRA
X ofperraMu muelomeitca COBORYNHOCTH (BLIGODKH). Ouesnmuo,
Zv () = 1, rae cymMupoBasite HposoauTes No BeeM = = X, llaxee
6yaem rosopurs, gro Habop # = {z®}_, X obpasyer mempepus-
HY1 KPUBY® B X, ecdr anA awbore j =1, . . ., p — 1 Tourm 2
m 24971 gRIAI0TCA COCANHAMHA, T. £.

Tit . N

Saf —af V=1

i=1
(zaMeTuM, 9T0 B CHETABHHX NDEINONOKEHNAX BelmamEa | 2’ —
—~ 28 | Bcerza ABIAETCH IMETHM HEOTDHIATEIbHEM Trcaom) 1,
Tourm ™ 1 z®) HA30BEM COOGTBETCTBCHHD HAYANBHON ¥ KOHeuHok
ToO9KAME KpuBol £ (£ coepmHsaer roarn ) n 2(M), a penmunEy

(LI = ;
V@)= [v @) + v (E®)] + Y v ()

—N j=2

HA30BeM WIRHOL KpEBOi £. A Temeph OnA NBOOHI IBYX TOUEK Y, 2 =
& X, y = 7, B RadecTBe paccTosHns r (Y, 2) MERNY HEME BO3BMEM
AANHY Kpatdafimedl HempepHBHOH KpHBOi £, coeAuAdimeR 5TH T09-
HH, T.E. :
r{y, z) = vy (%) = mia y (o),

Te MEEAEMYM GEDeTCH OO0 BCEM HEIPOPHBHHM KPHBHM @, COSANENI-
mMAM TOUKN ¥ M 2. B cnygae ke y = z mounoskuM r {y, 2} = 0. Jlerro
yOerETLeR, ITO TAKOE OUpPEfeNleHAe PACCTOSHUA F KoppexTac. Momxso
YRA3aTH aHAKOTHYHEE IPOOelyPH ONpefeleEHA PACCTOAHEA H B CIy-
gae, eCHH pPACCMATPHBAEMBC OPHIHAKE HOMUHAMLHHE, E B CMe-
MAaBHEX CATYAHAX, KOTNA CpPelH pacCMATPUBaeMHX NPHSHAKOB
BCTPEIATCSE HAK TOPATKOBHE, TAK U HOMEHAIBHEBIE, 4 TAKKE KO-
AnYecTReHNHE OpusHaxk. ODHCANHAH CXeMa IMOPOMCHUA METPHKH
CTATHCTAYECKHME XapPaKTepPUCTHKAMHA HGCJIG}I}’EMOE‘[ COBORYOHOCTH
MCTONB30BANACE, B YACTHOCTH, B [7] mpm mocTpoeHmm moxaszarens
COUNAIFHO-IKOHOMATCCKOR addeKTABHOCTE TPYOA WHXKEHEDOEB.

1, dyarunoHANLHBIE MOJEIN
METPAYECKOr0 IHKATAPOBAHM

B mopepnosxesamx gyERpEoHansHHX Momenax [13, 26] wmpenmo-
JaraeTcs, TTO MHOMECTEO HeoaelyeMux ofsexToB X He COCTORT H3
HOHSYHOTO GHACHA TOYSK, & HBAASTCA NPOCTPAHCTBOM ¢ KBYMA CTPYE-
TypaMA: TOXONOTEIOCKOR, OOPeNenaeMoil HEKoTODOd IRCIORCH $YHE-

} 3a ocEOBAHMS eIMe ONHOTO cHocofa OMpefleleAHA COCENHEX Todex B X MOHeT
6urs BxbpaHo Gomee ciaboe yolaoBHe, 327aBacMOe PABEECTAEOM

max | z{? — 2P0 =1,
1sism
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nueit mapHo# GamsocTH r (z, ¥), m craTECTHIECKOR — HEKOTODOH Be-
poﬂTaocTHoﬁ sepodt i, 3afawmell pacmpefenerne 06bLEKTOR B X.

Moz ¢yErmuel OMM30CTH HOHWMAETCH TAROH oUpeNeleHHHIN Ha
X = X X X CHMMETPWYHLIE M OPNEAMAKINNI HEOTPHUATEIBHHE
apatcHRA QYHKEAOHAI 7', KOTOPHIE 001aaeT CHel YIOIAMI CROHCTBAMI:

1) mus awdHX %, ¥ & X, paBeHcTBO 7 (7, ¥) = 0 sKBEBAJEHTHO
=1

2) ans nwboro & > 0 cymectayer Takoe § >> 0, 9To paa awdHx
z, ¥, 2= X, ms mepasencrs r(z, 2} {8 m r(z y) < 6 caenyer
r (xa y) "“{ .

Gyrroua GOM30CTA r 330AeT HEeKOTOpYIO TonodxorHo B X. [Tpen-
monaraeres, 9To X HAK TONOAOTHZECKOEe DPOCTPANCTRO KOMOAKTHO,
mof Mepoil W, 3aJaHEOH Ha KOMIOAKTHOM TONOAOTHISCKOM HPOCTPAHCT-
se X, moEEMaeTcH Mepa Pogora, . ¢, Henpepwpabit nOAeHERA GYHK-
gEoHAM B IPOCTPAHCTEE HepeprsELX Ha X ¢yEROuil ¢ papROMepHOIH
serparoif. Mepa p Mosxer pacemarpmparhbea Kak GopeleBCKad Mepa,
. 8. KaK CUETHO-ANAUTHBHAAS (YHRUNR Ha o-anarefipe GopeIeBRcKHY
maoxeeTs, Ouesmnnoe, dYEKUMA GAU30CTH r, 3a0A0NIAA TCIONOTHE B
X, pt msMeprma. Ilpernonaraerca, aro $yHEKGEA GIH30CTA r BOOJHE
genmpepblBEA. VIErIME cosamd, npm 7 (x, y) — 0 EMeeT MecTO paBHO-
mepuoe mo x, ¥ = X crpemnenne o, (z, y) — 0, I1e

o fa, ) = |7 (2,2 —r (g 2) | du (2), | (1)

4 MATerpAPOBAHYE EPOBOANTCA 0 BCEMY MHEOKeCTBY X. Yerosuio mon-
HOR HempepHEHOCTR YIOBIETROPAET, HAUpEMep, nwfas GYHKIHA
famsocTd, ABIAIONMIAACA HOJNOMKHTEALHON CTENEHBI0 HEKOTOPOR MeET-
PHKA. :

YoopanoueHEHad TpoiiKa & = (X, r, 1) Ha3uBaeTCA TeHepalbHOH
COBOKYIHOCTBI} HMCCIEAYEMHIX OOBERTOB,

1.1. Zy-mramuposanne

PacemorpmEM 3agady k-MepHOTC IIKaXOpPOBAHAA ENA ODPOCTPAHCTBA
L = (X, r, p), 3ARIWNIAOIYIOCA B HAXORIeHAH k-MepHoil BerTop-
pyaxman f: X — R¥, mmmmmsupyomel dymrmmomam

zo ) = {17 @ =7 @ 1" ~r @ »)du @)du @),

rme |- | — eskammoa mopma B R*. Ilpm srom pacmpemenempe u
EPENTmOaATASTCA HEeASBECTHEIM, HO 3aTO BEMeeTeHA BEIGODOUHAA MaTpH-
na GrmaocTm {r (2;, ;)}i j=1 BIA BHOODRE TOWER Ty, . . ., Tp & X,
pacOopefeNeHHkX B X B COOTBeTCTRIR ¢ Mepoil u (Hanpmmep, moayden-
HOJl B peSyIBTATE CIYYAHHEIX HE3ABHCHMEIX HCTHTAHHE COTIacHO
PacupeNeNeEHIC W), '

B cany orpaEmueEHOCTE $yEKOHR GamsocTm r obmxacTei0 ompepes
memma (yHROWOHana 7y aBimercs mpoctpamereo L = Lj (X, n),
4 B CHIY HEBAPHARTHOCTE PYHROWOHANA Z; OTHOCHTENBHO Ipeobpa-
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sosaHmit mpmmennit 3 R MoxHo OPeanoNarars, 9To HopMa | - | & RF
AHAaTOHAXRHE, T. €. AnA mioboro £ &= RF

%
&P =2 &,

i=1
¥ OrpaHmYATHECH PACCMOTPEHHEM 3aIa9M MAHHMU3ANER GYRKIHOHAIa
ma mopmEokectse L = Li (X, p) C L oproroHanbEHX HeRTPHEpOBaE-

HuX Bexrop-pymxoud [16], 1. e. Bekrop-pyurnmit f = L, yoornerso-
PAKNMEY PaBeHCTBAM

Guld =0, ufp=0Lje Lk i/,

rae {-, > — ckaxapaoe apomssenenue B L* (X, u), a 1 — dpynruna,
TO;HMECTBeHH) paABHAS eqNHHAIE.

3ajaga MEEAMASAOEE QVEKUHORANA Z; HAa MHO:XecTBe L Hazuea-
ercs safagel Z,-TKAIRPoBanusa (PYARUAOHATEHOIO MKATAPOBAHTR),
2 ee pemeHEe — oTo6paKeHuweM Z,-mranuposamms. Hus oroebpa-
eEEA QYERIMOAANSEOr0 TIKAIHPOBAHAA [ HONYYEHH CAGAYIOMES
ouenkrx (12, monpasp. 2.3): '

10 = {5 17 @ 1% @ < V75

ess sup | f (z) [ << Dy
re (X, p)

rae ess sup ofozHagaeT cymecTBeHBHE sup, r¥*=sup r(z, y), D, =
= {[3 + (&k)'s] r*}h, 2z, y = X.

1.2. 3agawa Z -miamapoRaud Kax 3agava
CHIDKEAUS PAIMEPHOCTH B (yHKIUOHATBHOM HPOCTDAHCTEE

Iprmersast HIBECTHYH NOpPONeNypy npeofpasoBaHmi NAHHHX 0
Gansoctr 8 MEOroMepHEle agnie [9, ¢. 23], cormacro KoTopoil 3HAYTe-
HuA fnuoctH r (2, ¥} MERITY HERAM OGBEKTOM T H BCAMM IPYIEME 065
eKTaMH PAcCMATPHBAIOTCH KAK CepeMeHHaA z () = 2. {(y), MOMHO
TPaRTOBATh 33jady (QYHROHOHANBHOIO WMKATNPOBAHHMA KAaK 3afaUy
CHIGKEHHA pasMepPHOCTH & (PyHrmmoHANbLEOM (0ecKOHeUHOMePHOM)
upoctpaseTse [12, mogpasn. 1.1.4). Hommaxrsocts npocrpancrea X
HO3BONAST ANIPOXCHMEPOBATH €6 HeKOTOPOT 3aMadell CHUKEHRA pas-
MEPHOCTH B KOHEYHOMEDHOM IpPOCTPANCTBE ¢ AHANHTHYECKH 3aRaB-
Holl pyurnuei GnmsocTe (Haxpumep, esrangopoit) [12, moxpasn. 1.1.5].

- 1.3. Mopema rpynuApoBKH IHapaMeTpos

kri
B cayuae, eciz X = R™, a r(& n)= > [&—1:[% paccmarps-
=
BAGTCH 3a7aUa k-MEPHOTO MKANXPOBAHEA, SAKMOYAINAACH B MAHE-
MHESANNE (PYHEKEEOHATA _ :
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k

2 =2 ${in@—nwr—

i=1

— 2 (@ ya)a} dp (z) dp ()

i=1

i
e f= L (X, w), a z= {zg)}asﬁa; =i — Habop BemecTBenmEHX
A", ynosaeTsopAOmMAX cCNEAYOMEMY YCEOBMIO: Aad Moboro i = 1, m

k
=1, £ <]0, 1]
=i

DemenT 25 BABOPA 3 BCTECTREHEEIM 00pa30oM BHTEPIPETAPYETCH KAK
C¢TemeHb BRIIOYEHHOCTH i-r0 OPH3HAKA B I-10 TPyoOoy, TpHOeM ATH
mof0T0 TPASHAKA €r0 CYMMAPHAA BEIIOUEHHOCTh BO BCE TPYROH Pab-
Ha eIHEHIE.

3amaga MEETMU3ANEA GYHKEEOHALA 7y EasBaHa sagateis pasMu-
Toft ppynnupoBKE mapamerpos {12, mompasn. 1.2]. Ecenm e ana ma-~
fopa 2z BMECTO BKIKYEHHA %" = [0, 1} morpe6osars 2" = {0, 1},
TO MOMYYASTCS 3a7a94 IKCTPEMAIBEOM T'DYNOHEPOBHE TAPaMETPOB.
B pameax KOppeAANEORHHX MoXenell Taxkme 3afadd pPaceMOTPEHE,
manpuMep, B {2, 10L,

1.4. Ipoerguonass Mogead PYARIUOHANRHOTO IIKATUPOBARAHA

B [14, 27—29] zpenrokeEN B HCCIETOBAHK IPOSKIEOHHLE MOTE-
JIHE MHOTOMEPHOUO IIKANHPOBAHHAA, OCHOBAHHHE HA MAKCHMM3ANAX
.$¢yEROHORANA
{rs £p)
Y=

eze (-, -} ~- craxapmoe mpomssenerne B L (X, w) a byrumus p; (z, ¥
OmpeNeNsieTCH PaBEHCTBOM

ol y)=1fl@—Fmlx

Hasparme Momenm ofycnoeiedo teM, wto 3naverme  (f) dyErmuona-
2 1P MOREO WHTEPUPETHPORATE KAK BEIHYNHY NpOoeKOHd QYHKOEMA r
Ha HaopaexeHme o, B sToM cnyzae Beauznea ¢ (f)/ || r ||; uETepOpeTH-
pyerca Kak KOIPOAOHeRT KOPPENANAE MeXKNY OYHKIAAME r H py.
B {27, 29] noxrasaso, 4ro $yHKIEmOHAN Y 3aMaeT JHIOE OREY U3 HEKO-
TOporoe cemeiicTha SKBHBANGHTHEIX Mogelnell WHaAMPOBAEEA. D 3TO
ceMeficTBO, B UACTHOCTE, BXOXET Mofens Z -mrarmponagma. B [30]
OPOSHONOHHEE MIeN HCIONB3YIOTCA TPH paspaboTKe anropmIMOB HO-
CTPOCHAR HAYAILHOTO NPAOIAKEHWA B HTEPATHBHEIX CXeMaX MeTpH-
YECKOTO IIKATHADOBAHAA,
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2. IlapameTpuyeckHe MpefcTaBIeHEA
8 3agauax QYHRINOHANHHOTO HIKAJIAPOBAHM A

2.1. IlapamerpuveckHe EpeNCTABICHAS
dyurmun GAnsocTH

B ocHoBe mapamerpE9ecKNX MPEICTABIEHMEA 0TOOPAYREHHA (yHK-
OHOEANBHOTO MKAJAPOBAEMA NERaT CHLAYyIOIIHE IDPEACTABILSHER
$yEEONE SaH306TH B BELe GunpdefHoro pAmga, HCIOJAB3YEMOLO B Teo-
PEE NAHEHHBIX NATErPaJBHbIY YpaBRHeHRH:

r{e, yy= 211 Pi(z)Q: (y). (2)

Hax mssecrmo, us exawuerms r = L* (X3, n?) caepyer cymeer-
BOBRHUC TaKOH OpTOHOPMalbHOH cuereMbl {@;}iv; OYHEOmE @; =
& L* (X, p) um raxoi mocneoBaTeXsROCTH {A;}iz, BEMECTBEHARIX A,

9TC¢ HMeeT MecTe mpemcTaBieHue (2}, rme
P; = o Qi = Ay,
® upu sToM pan (2) exoantex 8 L2 A, — 0 m

oo
2 2
2 M= |
i=1
@yAROEA 6IH300TH HASHBAETCA BHPOMRIOEHHOH, eclid giIA Hee Cy-
mecTeye? GurmEelHiE paAx (2}, COCTOAMER A3 KOHEIHOTO JHCIA UNe-
HoB. B wacrHocTR, dyHKOUA eBknmnoBoi Gmumsocerm 1y (x, ¥) = |2 —
—y | * B m-MeDHOM eBRIHIOBOM HPOCTPaHCTBe R™ BEIpO/KIEHA 1 AaA
Hee OpHE M000M DONOXETEIBHOM ¢ EMEeT MeCTO CAefyHIlee KOHSTHOS
6mnmeeifiEoe mpencTaBleHHE:

re(@s )= (2 +a)(y +a)—

— (2P —a)(yP—a)—2 Y cy

=]
rae
2= (T . Im) ¥ = (yh ce Um) E R

2.2, TMapamerpasanua oroGpaenua Zy-MKaIHPOBaHHA

Pacemorpmm 3agaqy Z,-mIKadnpoRaHEA NAS NPOCTPAHCTBA I =
= (X, r, u). Boopocw mapamerpmaauum 0TOGpaKeRAA Z;-TIKAMHPO~
BAHEA ¢ HOMOMBI Sanmueiinoro npepnctasieHma (2) GyHRmam G-
soctH r paccmarpmsanmes B [13, 26]. Ipmeemermoe Hmxe pemremme
aToit 3amaww Gumno moayaeno B [12; 15, mompasd. 4.2).

Bynem mpenmonarare, 9To 1nA QyRKUuE GAH30CTA ' AMEET MECTO
Smnunednoe mpepcTaBieERe (2}, THE {Iﬁ"i}.;.a;r — CHCTEMa CPTOHOD-
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ManbHHX ¢yEEOER, P; =0 wpm i I, @, = A.P;. Ofosmaany
gepes ' mpOCTPAHCTBO CYMMHDYEMEN MOCJeHOBATENbHOCTEN. IIVCTH
o = {0;}i=1 = . Oopemenumy maGopsr o, I =0, k, papercTBAMY

. TS5 ! . —
o =0, 1S 1,2k, o =wyun + 1, i={, Il=IkFk,

Qfosaagmy depes 0, COBORYIHOCTE TARMX TOCIeNOBATENLHOCTeH » =
o
= {C\)i}i:ls qTo

k
o= 3 [eBE< + oo,
=1

THe :
(u(n T — -2 (‘n 2
Lo f= 2 48 o]

Hmeer MecTo BRAKYeHme 8, C L
Hna mpoGoit mocoegoBATENBHOCTH o & Q. OmpEeJennM BEKTOp-

$yarnmm § (o) # v (@) caegyrommy ofpazom: gag mobux [ = 1, k
neres X
[ (0] (z) =4 (0; 7} = 2 o + 20f” — % 0.8 (z);

=1

v (@)(@)=u,(»; 2)=afl — D) o"P;(2),

iEl,

ne 0; = (Q;, 1>. B cmny cmenaHYEIX OTHOCHTENLHO HYHKIAX GIm-

30CTH I IPLNOOIOKeHTH naa Mdux | &= 1, &k, o & Q. oy e X mue-
0T MECTO HEPABEHCTRA

[ (0 ) — 5 (0; ¥) | << 07 (20 ¥);
jop (03 2) — v (s 9) I << 0O o, (2, ),

rie fYHRIWA G, onpelexsderca paBeHcTEOM (1), a Taxie HepapeEcTEA
K

*?(“’)=§é§¢“*(m; z) [ D [0+ 2 oy |+ r¥;

4=l
i () = sup |0y (97 )| K| @uur ] +7% 0D ).
Hanee, nas a6y o = Q, 7 z /= X moxmsnM
Toszy={ie1, k| v;{0; z) == 0}
7 PACCMOTPHY CHENYIONes YPARHEHHRe OTHOCKTEABHO BRMEeCTBeRa0r0 U
W2 .
v= Y Eraar )
iSl(w; x)

O6osaaanm wepes u (@] a:) MAHCHMAITBHEIR BeOIECTEBeHHHE HeoTpAna-
TeNBHEA KOPEHBL DTOro ypapHeHHA °, [IA QYHKIAE i HMEET MEeCTD

% ¥pasHerne (3} cooguros ® AxrefpamueckoMy YPARHOHHID HedeTHOI cremednm
2k 4 1, nosromy (3) HMeeT BelIeCTBHEES KODHH, THCIO KOTOPHX HO MpPRBOCXe-
mer 2k + 1.

119



exemylomas oeRka: and nmwboro o = L,
0 sup u (w; 1) << D7 {0) < + 0,
=X

Toe

D{m)—r*+2|m=1+ max o, | +

=Lk
+ {0+ [,2 | ora P74

Onpegesnm Temeps oroGpamenue b Q. — Ly cnenyomam o6pa-
30M: AuA dboro o & L2, TOAORUM b (@) = g, rae k-MepHEAA BEKTOD-
$yrruua g = (g + .+ -, g,,) ompepexgeTca Ha X PABEHCTBOM

gi{x) = gi{w; 1}=

0, ecnm p;{oy x) =0;
= v; (05 %) , e vi(»; z2)=0,
u(w; z) & (o) 2)

B cuny (3) onpernenenne BeKTop YRKIHE ¢ KOPPEKTHO W JIAA N0~
Boro 2 = X COpaBelIHBO PABEHCTBO

[ g(w; z) {2 =u(w;2)
¥, ¢IegoBaTelpHO, HGPS.BEHGTBD

15 (0} I < D5 (@),

7. e. orofpasKeHTe Bnepeaonm noboe OrpaENYeHHOS B £, MHOMe-
¢TBO B MHOKECTBO BEKTOpD-QyHEmai, orpammwennoe B L. Ilomomm
D, =D,[D, + (D, + ™) VI
—{o= Q|1 ol<D)
I PAcCMOTPUM MHOMKECTBO D (r, p) = b (). Mosmno moxasare (12,

pasgens 3, 4], 910 BeKTOP-PYEKRIEE 3TOXr0 MHOMECTBA KYCOUHO He-
NPePHBHE I PABHOCTENEHAD HENPEPHIBHEL HA MEO/KECTBAX HEIPEPHEBHO-

c1E. SameruM, UTo oToBpaxenme [ HAPaMETPH3YET BeKTOD-QYHRIEX
g 9 g=%(0), o=Q.

Tanee, ompesensM maa noGoi BexrTop-dymrumn f < L (X, p)
IIOCNeR0BATENBROCTE = O (f) paBeHCTBAMHE

N =< D, D= 11D, 1€l K
() =< 0>, i, Uel k
Torma [12, moapasa. 4.2.3] upm ecrecTReRENX NPENTIONOMEHHAX OT-
HOCHTENBHO CBASH (QYHKOEE GAE30CTH r M BEPOXTHOCTHOM MEPH W
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gyeeT MECTO CIeNyoINee yTBep:RIeHRe 06 w-mapamMeTpusaynn: oTofpa-
speAul Zy-MMKAIEPOBAHAA.

Teopema 1. Ecim OeRTpEpOBAREAS OPTOTOHANLHASA BeKTODP-PYHK-
nuA [ ABAAETCA orobpamenueM Z,-MKaXXPOBAHNA, TO BERTOP-OYHK-
mag g = b (o), rae © = ® (f) & Q,, p-sKauBajNeATHA [ U, CrXETOBA-
TeNlsHO, TAKMKe ABIACTCA 0TofparkeHHeM Z,-IIKATHPOBAHHA.

Tar Kak AJA BHPORTERANX QYEXUTE §Au30CTH r IpocTpancTBo
. COCTOET M3 IIOCIEIOBATENBHOCTEH, KOMEIECTBO 3JEMEHTOB KOTO-
phix KOHETHO W PABHO BenHdImHE Ky, re ¢ = | [, | — woamaecrso or-
AWYHRIX OT EYAA 9IeHOB B GHNEHeIHOM paie {2), To Teopema 1 samaer
ROHCWHO-IAPAMETPHIECKOE LPERCTapicHEe OTOODPAMENHA Z,-NIKa -
pOBaHEA B CAYYae BHPOXKAEHHOCTE PacCMaTpEBaeMod QYEKOAnN Gam-
s0cTH. B 9acTHOCTH, IPE PacCMOTDEHAR SBRIMIOBOE OAm30CTH pas-
smeproeTE m umeem ¢ = m -+ 2. TarmM o6pason, Aud BHPORIEHHHX
$yBKRUEH 6IE30CTH I CAOKKOCTE 3aRaTM METPHISCKOL0 IIKAIHPOBAHASA
{CTREOCTE OPeNCTARTEHUA €¢ DeleHMA) OUPeIefHeTCAd KOIHTLCT-
BOM HEHYNEBHX 3IeMeHTOB B OHaumefinon paje dyaruus r. B obmem
cTy%ae, Kak Oymer IOKa3aHO HIUKe, CHOKHOCTS 330ATH METPHIECKOTO
IKATHEPOBAHAA OUPENENALTCA CKOPOCTRE CXONHMOCGTH K HYI Bé-
JNYHEH A; B OpefcTapiesry (2) ¢ TOXAPAD OPTOTOHAIBHBIME O HODPMA-
posaEHEME QYEKUMAME P, u ¢ dyExouamn @; = AP,

Wa reopemm 1 rasixe ciaegyer, 9ro 3apava Zy-MKANAPOBAHAA BK-
BHRANEHTHA 3aJave MUHMMH3AIAN QYHRIHOHATA

Zp (o) = { 18 (03 @) — g (w; y) | —
= r(z p) dp (2) dp ()

Ha OOIMHOMECTBE TOCIeTOBaTenbHoCTeR QL C Qr, ompeneazeMoM pa-
BEHCTBOM

N ={o= %] &) D=<Xu), gd=0iclk
i j}
Ilpm atom raofaxsELl MUBEAMYM (QYHRLUOHANA Z; (©) ABIRETCH pe-
mermey (B QF) coemyomero ypaRHeRmsa:

ﬁ((z)) = ), (4)

TAe OUepaToP § ompenenserca paBeRCTBOM § (0) = B (v (0)). Taxnm
offipazoM, n06aa MAHUMEIUPYIOMAA QYHELUOHAT Zy HOCHEX0BATENIB-
mocTh {7, — HemopBE:KHAA TOYKA Omeparopa j » mpoctpanctse 0F).
B cayqae suiposaeEHOCTH $yHKOUE Giu30cTH r ypapHeHHE {4) ABAA-
ercs CHCTEMON HeNmHeHREX YpaBHeHHHE, cocTonmel’ ws kg ypasHeRni,
I1e ¢ — YHCIO HEeAYIeBHX INeHOB B OANHHEIAOM OPEeACTABIEHAL 7.

3agava papaMerpmsanwm 0ToGpajkeEdA MIKAIADORAEMA B (yHK-
NEOHATLHEYX MOZENAX IPYHOEPOBKN MapaMeTPOB PaccMaTpUBANach
B [3, 4, 12, monpasx. 4.2]. Ee pemerue cTPORTCA ¢ DOMOMIBIO CHCTEM
mapaMeTpoB oTobpakeHui Z,-MRAITAPOBAHHMA.
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3. CrpyxrypHas yeroiiuuBoeTs ® Moneneit
(pYHRIMOHAIBHOIO IIKAJAHPOBAHMA

Boupocu yeroligusocti Mofeneilt Zp-IKanRpoOBaENA paceMarpm-
paauck B [12, pasg. 4.3]. OGospazum wepes T, ,, MHO/KECTBO Touer
MEEEMYMa OyEEUuoHama Zy = Z; (r, 0) B mpoctpaucree L. Yeroii-
TEBOCTH (CTPYKTYPHAA YOTOHWHBOCTH) Mogenn Z; (r, w)-lmkanmpo-
BARYA DOHAMAETCA Kak rpyGocTh MEOmReCTBA I: | OTHOCHTENEHO Ma-
JBIX BOBMYMEHHHN CTPYKTY PHEILX TAPAMETPOR I' I L B PACCMATPHRAEMOl
momenan Zy (r. p)-meanumposammAa. Hak m B awoboif Momenn amammsa
BMIHPHIECKOE MEDODPMANHH, CTPYKTYPHAA YyCTOMIHBOCTD paccyar-
puBaeMoil MOJenn INKAIHMPOBARNA ABIAETCA HeoOXOTUMEIM YCJI0BHEM
BOSMOMKHOCTH €e UpUMeHeHHSA B IDHKIAJHBX ofnacrax, Hpoue
TOrO, BONPOCH YCTOHYHBOCTH oTolpasmeHua Zp (r, W)-IIKaIUPOBSHHA
OpH MaTHX E3MEeHeHHAX OYHKUMM ONMB0CTH r BOSHMKAIT B CBABH CO
CHenyIOMEM 06CTOATENBCTEOM. B pasn. 2 ing BRIPORIAEHEHNY QyERIMI
6IrBOCTH, T. &. AUA GYHREEH, IONYCHANIINX KOHETHOS TIPe[CTARIeHLe

q

r(z, y)=1_21 Pi(z) Qs (y)s (5}
e ¢ — HeRoTepee HATYPAILHOE YACIO, MONYIEHO Herureiimoe xo-
HeTHO-DapaMeTpHieckoe TPENcTaBIeHne Ana oTobpawkenua Zy (r, p)-
IMRATEPOBAENS U IPUBEKeHs KOHeTHAA cHeTeMa (4) HenmHelawY ypas-
HEeHM# NI BHYACISRES OOPeNedAWNITUX 3TY QYHKIWI IapaMeTpoR.
B sroM cmygae yoeroHWHBOCTE MEOMKecTRA I |, NDH MAXBIX BOBMYIIe-
HAAX GYHKOER 7 MO3BOJALT HCIONEB30BATE AJATOPHTMEl PelleHES 33-
maun Z,-I[DHaNMPOBAHES A BHDPORICHAEHX yEROUE Gnuzoctd B of-
meM c¢iydae, Tak kak M0{ad $yHROEA OIE30CTR r MOMeT DHITE € A0~
foff CremeEnN) TOYHOCTHE ANNPOKCEMHUPOBAEA BHIpORIEHHOK (yAK-
gueil — HeKOTOPHM OTPesKeM OuImHeitHOro pana (2).

IIpa mccmemoBagnd BOOPOCOB CIPYKRIYPHON yCTOHYEBOCTE pac-
CMATPUBAETCH COBOKYUBEoCcTH M BCEX BEPOATHOCTEHIX Mep, KOTOpad
ABJNAETCA BHIIYVKIEIM KOMIOAKTOM B MHOKECTBE BCEX Mep, T. €. B IIpo-
CTPAHCTBE, CONPMKEHHOM K IPOCTPAHCTBY HeNpepHEBHEIX (YHKUHEMH,
s3amaERNX Ha Kommarte X. Muokectsy M, B wacrrocTH, OPRBANI&HAT
MEDH, COCPEROTOUYEHHEE B TOUKAX MHOMECTRA X, & TaKH:e MX hiBe-
IeHHNe CYMMBl. PacCMOTPEM TaK HasHBaeMyl cralyno (Immpoxymo)
TOEONOTHI B IPOCTPAHCTEE Mep, KOTODAA MOMKeT GHITH BagaHA ¢ TO-

MOIBI0 HEKOTOPOH MeTPHKE clefyoomumm ovupazoM. Ilyers {@;)ie —
HEKOTODHIX opToroRadbHpil Oasuc mpocrpaEctBa L* (X, u). Jaa
a0k Mepm p & M momomEM

pe () = max min |- 1/2 90 pI2},

t=1

e [g;, pl= g, () dp {z). Kak nerxo mpoBeputTsh, p, -— HEOTPH-

¥ TIpoGaemaM yeToiiausocTy NOCBAmMEEa pabota A, W, Opmosa «¥crofiamsocth
B COOMANBHO-DKOHOMUYECKHX Mogeasax» (M., 1979).
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garenbHEll GYERLIUOHAN, YIOBAETBOPAIOMIE HePABEHCTSY TPEYLOdh-
gEKA

o (b1 T B2) < oo (W) -+ e (pa).

Kpoue T0ro, CXOMOMOCTD D, (n;} — O opn j — ~o masa mocienoBaTeIb-
HOCTH Wy & M o3HauaeT, uro INA MOBOTO i IMeeT MecTo CXONHMOCTS
fo; pyl— 0 mprt j— oo, orryna B cuny dysmavesramrsmocru {g;}
gnepyer, 9ro gas moboit dymrmmn ¢ & L (g, p;] — 0

Cornaceo [12, mogpasa. 4.3.1] Moneas Z; (r, n)-mxraInposania To-
MONOCWYSCKA p — YCTOHYHEBA B TOUKe [ & T, ,, eCcau NIK J1080T0
g >0 cymectsyer Taxoe § >0, aro nuaa aoboil ¢yEKumn Sansoct 1’
w3 HepamencTBa ||r —7' [l << 6 cmeayer cymecTsoBaHme Taxoif Bek-
Top-pyERUER f < T ,, 970 HMEET MECTO HEPABEHCTBO

[t —Flp<<e. (6)
Monens 7y (r, W)-MKaAMPOBAHNA CTATHSTHIOCKN CHado p-yerofiziea
B Touke ¢t = T, ,, ecau gas aoboro € > 0 cymecTryer Taroe § > 0,
a1o pad nodol Mepn LW & M u3 mepaBeEcrsa p, (p, p) << 8 cnenver
cymecTROBAHNE Takol seKrop-dyErumu f = T, -, Korga EMeer mec-
To HepaseHcTRo (6). Momens Z; (r, 1)-MRANKPOBAHEA CTPYKTYDHO
caabo p-ycrofumsa B TouKe § = T, ,, eCAH B 3TOH TOUKE OHA KaK TO-
NIOAOTHICCKHE, TaK M CTATECTHIECKH cnabo p-yoroivnsa.

IIyors Temeps Xy = {2;}=y " X — HeKOTODas KOHeYHAX BH-
fopra obbernta N E3 paccMaTpuUBaeMoll reHepanbHOR COBOKYNHOCTE &y
a qnA PYERIAE DIU30CTHE r uMeeT MecTO OuAmHAeRHOE IpelCcTaBIeHTe
{2), rre P; = @y, @; = Ayp;. Oupenerm oisa andoro HaTyparsROro
g QYBKINIO 7, PAaBEHCTBOM

i .
rg(z: ¥) =i§1 hitps () @i (), {7)
a Mepy [ — PaBReHCTBOM
pu
p= i§1 Bisss 3)

Ife p; — BePOATHOCTHAS Mepa, COCPefloToYeHHAS B TOYKE Iy
(; {x;} = 1), a BHeorpmuarterbHHe f; YZOBAGTBOPAIT PaBEHCTBY
e .

> B; =1. Oycrs reneps t& Tm o Torna B paMKEax TpobieMEl CTPYK-
i=1 :
TYpHOI cnabo#t p-yeTouuBOCTH MOKeT DBITH pelleHa CefyIoman 3a-
Jaqa: A 3amaHHOTO € > ( yrasars takmue g m ¥V, 2106Bl CymecTRO-
pana BexkTop-PpyEROEA f < T, ,, yIOBIETEOPAIONIasd HepaBeHCTBY (6).
B (12, monpasmenst 4.3.2, 4.3.3] monywerst nocraTodHBe YCIOBMA
TOMOAOTUILCKOR YCTOHYHBOCTA, COTIACHD KOTOPEM ANA BEKTOD-GYHK-
yar ¢ & 7, , UPH BHEIDONHEHMH HEKOTOPHIX YCIOBHE HEBHIPOMIEH-
HOCTH UPE oCTATOTHO' Maxol Benwsune € = || r — ' |l mMeeT MecTo
HEPABREHCTBO

[ f—t—Talp < ce?,

rfe ¢ - HEKOTOPAA MONOMHTeNRHAA KOHCTAHTYA; [ — HEKOTOPAA BeK-
rop-PyHKnuaA MHOMECTBA T, 3 [ — HeKoTODHIE OrpaHAIeHANE ome-
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parop mpocrparcrea L§, a sexrop-dymxuma A & LY ompepenena
PABEHCTBAMH

A @) =6 () — t I (o)) — 7 @ ) A )y 1= TR

3ameTnM, UTO ecin B GIIEEeiHOM MPECTABIEHNN (2) EMEIOT Mec-
ro pasecta P, (z) = ¢; (2}, Q: (2} = A@; (), a 2HaveHMA PyRx-
nui (p; OTPAHEYEER B COROKYIHOCTH:

sup [ g; (@) [ e

sEX
10 mnA awpboro HaTypambHOTO ¢ Ipm r’ = r,, rae GyRRUNA r, oupe-
feaserca paBeHCTBOM (7), HMEKT MECTO HEPABEHCTRA

o (=]
A e << D (Ml eCr D M)
t=g1 i=gh1
rie C — HeROTOPaA MOJOMNTEIBHAL KOHCTAHTA, 970 NOKA3LIBAET BHe-
Ka3aHHOe B TOAPasA. 2.2 yTBepsIeHHe 0 TOM, TT0 CHOAHOCTD 320l
Z,-DMEANOPOBAHEA OHPEACIAETCA CKOPOCTHIO CXOOMMOCTH K HYI
BEJHIEE A;.

Ilpm mecnefopaMuH BOLPOCOB c'rpymvpﬂou crafofi yeroifaupo-
CTH 28 CUAT NCOOJIBIOBAHEA YCJIOBHH TOOQAOTHIECK O yCTOI{I‘iEBOCTH
IGCTATOTHG OrpaHHYHTLCA CIydaeM BHPOROEHHOCTH $YRRUAR Oni-
BOCTH r, T. €. CIYIa6M CYMECTROBAHHA GHaMEEHHOTO IpencTaRIeHnAd
(5). B srofl cryanmmm nas Touek MHoMecTsa Iy, |, EMEET MECTO YKasan-
HOE B mOApasx. 2.2 KOH&uHO-IADAMETPHIECKOe NPEACTARIECHNS, 3aBH-
CAmes 0T kg mapaMeTpos.

C moMomem 910r0 npegeraBaeauns B {12, moxpasn. 4.3.41 pus nmwo-
foft Bexrop-Qymrumm ¢ = g {® {{)) & T, , YEa3aEH B ABHOM BHje
TaR¥e IBe KoHCURLE cueTeMu GyRuuwi F (1) v F, (2}, cocroamnme coor-
percreesso ma ki (g + 2V + k(¢ + 2y + B2 (R 4 2Yyum &k (B4 2k -+
-+ 3) s;eMenToRr, WT0 UPHE BHIOIHEHNH HEKOTOPHX YCIOBHIT HeBH-
POMKACHHOCTH MOAEND Zy-MKATUPOBAHAA CTATHCTHIeCKH cxabo p
yeroitamBa {mpm p = 2} & Toske {. [Ip# sToM, ecan 0603HAYUTE Tepes
p: B p; mouymerparu B MEZ;

Ot (o w)==max |{f, pj—[f> ¥]];
TEF{)
B (w> v)= max [If, u]—[f, v}
f=F(t)
TO YKA3HIBAKTCH TAKAE BEAEIHHE Cg, 8o > 0, uro mas mwboroe >0 n

LIS 1060l BepOATHOCTHOR MepH v ¢ M, ynorIerBopSAI0Ied HepaBeR-
CTEAM

5t (pw '\.?) “"<-.. CoE,s F_)t (p'! v) ‘<~.. 601 (9)
CYIeCcTBYeT TaKoH Haﬁop HapaMerpos (l.'l*, qTo
| o* —@ @} || < e, {10}

a paa BextTop-PyEEnHN f = g (@¥} MMeT MeCTO BHIKIERHA
fel, je Iy
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BOGHOHBSYGMCH THME Pe3yhbTaTaM{a B CRydae, KOTJa HMeaTChR
gexotopas BrOOpKA Xy == {xi}iN—_ﬂ C & obmeva N ms pacemaTpm-
paeMoif TeHepaxkpHoil coBoryn®Eoctu &, a Mepa v mMeer Bun (8), rae
pag moforo i & 1, vV f;= 1/N. Torna monywaes, 970 Hpy pemeHs
aagaTH Zy (r, p)-IIKATHPOBAaHAA BHOopra Xy e-OpeicTaBaTeABHA, eC-
AE HIA MEDH v MMeIOT MecTo Hepamercrsa (9), T. e. nocraTouno Gams-
K¥ CpeJHne H BHOOPOUNEe CPelHle 3HATeRNA AN YRR KoHewHolt
cacreMut F (t). B prox cnyvae, 3Hag, HaOpAMep, BEPOATHOCTHOE IIO-
POKIAIONICE TPABIIO JUIA 371MEHTOB BHGOPRU Z;, MOMHEO CTPONTE
CTATHCTIAECKIIG OHEHEN ATA pacmpedeineHus searranss (10).

4, Anropminmueckoe M DROIpaMMROe oJecuedenie
Mopedeil GYHREOMOHAJEEOTO IIFANApROBAHAA

4.1. Hapamerpugecrme Anropnymel

B {12, mogpaspg. 4.4] OpuBeTeHS HEXOTODPHE AJTGPUTME QYERIIIO-
HAILRROIO IIKAINAPOBAHIIA, OCHOBAHHHNE HA DOCTPOCHHOM HO&PaieTpll-
4ecKoM IpPelCcTABIEHHN oTobpameHnil Z,-mKanuposasua, [lpu stou
OpeAmOAaraercs, UTo PACCMATPUBAEMBIE MONENH HYEKUNOHANBHOLO
MERTAPCB2HUA CTRYKRTIYPHO ¢habo yeroiiwueel. Torga, He yMedblnag
o0MEOCTH, MOMKHEO CYHUTATH, YTO QYHRUHA OCGAUBCCTU © BEIPOKIEHA
m meeT Mecro Ounumedimoe mpegcrasxeHme (3}, Muomecrso X co-

- o -
crour u3 N Towex: X = Xy = {z;}iL;, a Mepa p sMeer Bag (8). Hraue
TOROPH, 3aMada 7, -IMKaIHPOBAHMA PACCMATPUBASTCH RAK 330292 [IKa~
JEpoBAaHHUA HA KOHeUHoM BEIOODKe ¢ BEIpOmNeRAoH dyurnueii Gauso-
crd. 3aMeTHM, 9YTO0 HOCTPOSHHOe o HalilewROMY BEKTOPY @ mapamer-
pos oTolpamenye Z,-Imraxmpopanuda Gopuyaod f {x) = g (w; &) on-
pereneHO Ha BCeM DPOCTPAHCTBE X.

HPEJIJIO}RBHE[BIE napaxerpa4ecKe aJTOPHTME €CTECTBOHERIM oﬁpa—
30M pas0HBaTCA HA JBe LpynOH. I mepeoll rpynne oTHOCATCA Ad-
TOPETME, OCHOBAHHEE Ha PelueHHN CHCTEMEl YPAaBHeHUH (4) mna ma-
pamerpos mranuposarna (12, noppasg. 4.4.1]. dra cucTema cocTomT
¢ YIETOM YCIOBHA OEHTPHPOBAHHOCTH ¥ OPTOTOHANBLEOCTH u3 X (¢ -
+ {k — 1)/2) menuuefEEX ypaBHeHUH INA HAXOMIEHANA Ly HADPAMET-
POB ¥ PEMIABTCH METOAOM HAUMMEHBUINX KBAAPATOB ¢ LOMOMEI HTEpa-
TABHHIX [PATHEHTHHN oxeM (HAHCKODeHIMHE COycK, METOJ COMpPAKeH-
EBX IPajHeHTOB, OBPAaro® ¥ T. I.). IIpH aToM pemaeTca ONTHMH3A-
LUORHAA 3273793 {MEHAMMIAINN) PASMePHOCTH K¢, a TJNA IPOBeNEHNA
OMHOH KTEPAmMME AOCTATOUHO 3arPaTuth k%¢°N ajeMeHTADHMX onepa-
nmit. Jdna cpaBEEHAA YHAMEM, ITO B TPANAIHOHHEIX TOYETHBIX BHI-
YACIHTSIBEHX MOJenAX MeTpPHIeCKOro IMEKaJHDOBAHAH Heoﬁxonm{o
PeATE ONTMMM3AUUOEHHE 3afaY; pasMepHocTs AN, a gna mpome-
fleHEA OFHON WISPANUE B FPajAeHTHEX cXeMax HeoOxXommmo 3arpa-
rard £N? sneMerTapEHX omepammi. !

TarmM o6pazonM, UPeAMYMECTBOM IPEIATAEMEIX AJATOPHTMOB He-
pel TPagHUHONHNME HBJIAETCA HEe3aBUCHMOCTE PASMEPEOCTH pelnae-
MO ONTHMH3ANBOHHON 3apa9E OT 00beMa BHGOPKE (3Ta pPa3MEPHOCTR
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OUpeAeTHETCA UL CACKEOCTBIO pellaeMoil 3ajaTi MIKATHPOBaKHEs)
u Gonee crabaf (ImEedHAH BMECTO KBATPATHYHON) 38BHCLMOCTE BM-
qUCANTENbH0E TPYROEMKOCTH PeajM3allli OFHOH HTepanuu oT ofme-
Ma paccMarpEeaeMoil sHCopERD.

OcoBeHEOCTRI0 TPeIJO/REEHHX AITOPHTMOB ABNAETCA TO, UTG One-
paTop §. B ypapHeHNH {4) He ApnseTcA nuddepernmupyemoll dyEruned
BEKTOPA M MOJKeT AMeTh Paspsibsl 4-ro pona Ha N + 1 gBHO 3amMaKENX
IMIePHOBEPXKOCTAX IHPOCTPAHCTBR NAPAMETDOB, M3 KOTODPHX N-tm-
nepniaockocTi. B 9ToM CHTYAHAY XA IPIMEHEHNA OBGBTYHSIX TPATIEHT-
HAX cXeM memonbayerca meTon OrIHONoBa AC0ONPeIeIeHNA TRAXLIeRT-
HOTO HOAA B TOYKAX pasphiea [24].

Ko propoff rpynne mapaMeTPHIeCKHX METOLOB OTHOCATCH &Iro-
pHTI\I];I HpﬂMDf‘[ MOHHMHBZAIIHY, O0CHOBAHHEE Ha MHHHMHA3ANHHA (bym;-

muonaza Zy (®) (oM. mompasm. 2.2), KOTOPHE B CHENAHHBX OPeNIORo-
REHBAX ABISeTCH OYRKNEeN KOHEIHOTO YHCIA TEPEMEEHBIX — ROOP-
JAXHAT BeKTOpa npH yemornu o & QF (12, monpasn. 4.4.2]. Tlpavenssa
JUXA PemTeHNA 3TOH 3a7a9H IPaJIECHTHHE CXeMEl, TONYIaeM HTepaTHe-
HEIe ANTOPATME pemeXus ONTHMM3AIHOHHOA 3afadi PasMepHOCTH kg,
Tpefyiomue AN peaNM3an@E OZHOW HTepaumm £°¢°N sneMeRTapEEIX
oueparmit. Tak ske, KA B BHE, IPaABeHT GYHKIHOHANA L KYCOUHO
HETPePHSeH M NO0IPefeIeTCA B TOYKAX PAsPHBa B COOTRETCTRUN ¢ {24],

4.2, PexypempHEIE aNCOPHTMbI

Pexypcrpaile anropuTME QyEKIMOHATBKEOTO MKANAPOBAHYA IIpef-
aosens B 117] ® monyuens 8a cueT OpUMeHCHHA K 3aKa9e MUHEMHE3A-
nue pyErguoana Zy (f) HTePATHBHEIX FPASHEHTHEIX CXeM B MeToAa
HoioroHa (B YRKOAOHANBHOM NPOCTPAHCTRE L).

B ornmume oT mapaMeTPHEIECKHX B PEKYPCHABHBHX JIFOPHTMAX HE
TpefyeTcs BHAHEEe GEINHEHHOTO NPeAcTaBNeRud Taa PyHRuun Gam-
30CTH, XOTH IIPU HATHIAA IPOCTOro OMAMHEHHOTO PALA BEIYUMCINTEIE-
HaA TPYEOGMKOCTh PERYPCUBHEIX ANTOPHTMOB MOMET CYIIeCTBEHHO
YMEeHBINATECA, A5 peamHaasud 8THX JITOPATMOB JOCTATOTHO AMETH
BEIGOPOTHYI) MATPELY Gnmaocty (MATPHUY nmsocTedt Mexay obbex-
‘TaMH uMeomedics BEOOpPEH).

pr pemenan sagad PYHKOIMOHATHHOTO MKANHPOBAHMA IO AMEH-
Weiica KOHeTHOH BHGOPEe PeRYPCHBHEIE AJTOPATMEL B BEIACIHTENEHOM
TN4HEe AHANOTHIHH TPAMUOEOHHEIM {TCUSYHEIM) ANTOPHTMAM MeT-
puveckoro mEagEposarua. ONHAKO B OTIAKYAE OT IOCJENAHAX JEKYpP-
CHBHEe AATOPATME O3BOJAIT MONYIATE pelleHue B QYHKIMOHANE-
HOM BHE 38 CUeT ANNPOKCHMANRE CPeNHEX 3HagYeHAN BHOGOPOTHHME
cpegEEME g OyEROUE

N
Fa)={r(z pdu )~ 5 Y rim @

i=

N

Fa(@) = )7 (& Pdul)~ 5 3 A7 (e 2.

i=1
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4.3. TlaxeT mporpaMM NIHBAPHAHTHOIO MEKEANUPOBAHHA

IIporpasyHoe ofecrederlie PACCMOTPEHHHX BHINE METOOR MHO-
roMEpPHOTO METPHYECKOTO IMKAKUPOBAHUA IPEACTABICHO B BAJE HaKe-
Ta pporpaMM HHpapuanTHoro wrainposanns (IIIIUD), roropmil mn-
pseTes mopcucreMolt ofmell cucTeMbl AHAIN34 COMUATBLHO-3KOHOMII-
gecrux nadpwmx HC3I1 AH CCCP u peanuzosam ma IBM B3CM-6
p paurax moHuropHoit cueremst [JJYEHA [25]. Ocofernocrsio cucre-
st ynpasaeHua nakeroy I AsnAerca BO3MOKHOCTD ORICAHIS
(I7AHA HCCAENOBAHIAY, PEAJIBYIOIIETO KARYIO-NUG0 METOIAURY 0hH-
paloTKI ¢ IOMOMIBIO METOIOB MErpu4eckoro WKATIPOBAKIA ¢ HoCIe-
OVIOO(IM UCIOJTHERIeM 3afaHud 3a OJUH LAll, BOSMOKHO, HECKOIBKO
ceaEcoB cueTa (25}, 374 BO3MOKMHEOCTD BKHA B CBA3I ¢ TEM, 9T0 B CILTY
BBITUCIBTENHHON TPYIOEMKOCTH METOHOB MHOTOMEDHOTO NIRAIIDG-
panns 06padoTHa PeATBHBIX COLHOIOTIIZRCKUY MACCHBOR (BeCHONBHO
THICAY AHKET U 00JbIIoe KOMHIECTRO NPH3HAKOE) IO CJIO/KHEIM Iepap-
XHMIECKIM METORMKAM THHOAOIHTECKOTD aHAJMO3A MOKeT moTpeloBaTh
DeCATKH YACOB MAIDNHHOTO BPEMERN BHCOKoDpomsroguTensrod 5BM
(xnacca BICM-6). Hoaromy obmuit cuer menecoobpasmo pasbnBarts
HA KEAHTH NPHeMIEMOH JAd HCH0Nb3YeMOol BRYHCITTENbEOH CHOTEME
IIKTeNBHOCTIH :

Bropas maskHas 0cOOEHHOCTE CHCTEMBl YIOPABISHHA TARKETOM
TIHUI — Bosmospcers 00pasosalua BPEeMEHHEBIX B NOCTOAHARIY MaK-
POZHPEKTHB W3 AUPEKTHB, Myewomuxca B narere {25], Taxue Makpo-
CPeucTRa HO3BONAKT $HKCEPOBATE DPABNHIHEE CIORHEE B MEOTO-
3TANHBIE METORUKH 00paloTRY B BMAE OJHOH JUPEKTHBH MAKETA, ITO
JHAYRTENLHO YOPOIaeT pabory ¢ mAKETOM IMUPOKOMY KDPYLY IOJIB30-
BaTened.

W, FaxkoHeD, CHEUNANbHEE CHCTEMHELE CPefCTBA PASBUTHA MaKeTa
MO3BONAKT JOTKO PACMAPATE BO3IMO/KHOCTH HAKETA 33 CYET BBEXEHHA
B HETO HOBHIX MPOGMeMHEIX Mogylei.

5. IIpoGreMa MHOTODECTPEMANLHOCTH
B BBIMHCIATEABHBIX MOJNENAX MeTPHYECKOr'o
' MEKATAPOBAHUA

MuoroaxerpeMansgocTs TPANANMOHHEX ONTHMRAIANMOEHRIX MOHe-
Jell MeTPHYeCKOT0 IIKAJHMPOBAHNMA MHOIOKPATHO OGCYIRIANACE © JA-
TEPATYPE II0 MHOTOMEPHOMY UTKAJMPOBARMAI (CM., Hanpumep, [1, 21]).
B]:IBO)],BI O MHOI‘03I{CTPEMEIJIBHOCTH, HAHK OpaBHIIoQ, NelalIlcsE HAa OCc~-
HOBAHUH BHYHACTHTENBHBIX IKCNEPHMEHTOB, B3KNNYABIIEXCHA B Coyc-
HEe U3 PABNUTHHYX HAYANLHWX TOWeH TPAfEEHTRLIM METONOM, ITO He:
Bcerga xoppertro [19, c. 889]. Tem ne mMenee BRBOIL, CHENAHHEE B
[21, ¢. 51 —52] 0o MBOTOPRCTPEMANBLHEOCTH MOOEIeH METPHIECKOTO
WHAIAPOBARHA, NIPSICTABIATCA YOEQATEXLHEIME, LOCKONBKY HA
OCHOBAHHH MHOTOYHCIEHEBIX BHYHCJIHTEJIBHBIX JIKCIOEDHMEHTOB TaM
CPOPMYTHPOBAE «PHINIECKEE» MeXaHA3M TODORNESHER IOKANBHEX
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sxcTpemymon. Hmxe (mompasn. 5.3) npEBOMATCA Pe3ymbTaTh, noma-
3xBalomme QaRT MHOr0IKCTPEMANLHOCTHE JJA ONHOTO KIAcca 3ajay
OTHOMEPHOTO MeTPHYECKOTO MKanmposanus. MBoToskeTpeManbaDeTY
MOZeNel MRANEPOBAHAA HPHBORET K HEOOX ONMMOCTE DEINEHHMR 3aja-
9% TOECKA TI00adeHoTo (Enu XoTA OB NOCTATOYHO TIYOOGKOTO xo-

KaJbHEOTO) PKCTPeMYMa. THM BOIPOCaM INOCBAMIEHE HOAPA3fens 5.1
m 0.2.

5.1. Heaoxkanbuoe HeOoGXOMHMOE YCIOBHE
QVHRUACEANBHOTC HIKATHDGEAHH ST

Bocnexsayemesa pesymsraTaMm mofpasl. 2.2 0 DapaMeTpH3anmm
orobpamennii Zy-mranepopagna. OupegenuM omepaTop § mpocrpas-

cTBa Ly pageHCTBOM
5 () =15 @)

_ﬂJIH ATOYO ONEPATOPA BOSMOMKHA UHTEDNPETANHA KAK CYIREHUA 0T06-

paKEeHOA f HA MocHefoBaTenbrocTH @ 3uAa O (f). Torma ms Teopems
1.1 cxegyer, aro aroGoe orobpaskenne Z,-IOXAJIMPOBAHUA ABIAETCH

pemenme) (B Li) cIenylomero ypammeRmna:

by =1, {11)

T, 8. ABIRETCA HENONBEAHOE TOUKOM# omepartopa b.

Papencrpa (11) u (4) Aapaawrea HeoSXoMEMEIMY YCHOBHAME $YHK-
OHOHAMBHOIO ITRATHPOBAHHA COOTBETCTBEHHO B PYHKIHOHAIBHOR X
napa:\xe'rpuqecnoﬁ cbopmax. HPH BRIIONEEHHN eCTeCTBEHHBIX LPEONo-
" noxieHu# o CBASH PYHROBHE OAMB0CTH I M BePOATHOCTHOH MEpH W
ATH HeOOXONUMEIE YCHOBUA HEHORAIMLHEL. OIPaHHINMCA DACCMOTDE-
Hieyn yexoszsa (11).

Ecam npocrparcteo X He MMEET TOTEK NONOKUTENbBHOM MepH, 10

B L} mobodt MmuumuyM dyakuronana Z, (YIOBIETBOPAIOMK VCI0BHL
OPTOTOHANBPHOCTE H NEHTPEPOBAHHOCTHM) HBIAETCS HEHOIBHRHON
roTKo#l omepartopa §. Ecmm sme f — Touka MakcuMyMa GyEHIIMOHANA

Zy B Li 1 B2 HeROTOPOM MHOKECTBE HOJOKUTEIBHON MEDH YDaBHEHE®
(3) nMeer Gonee oQHOTG BEMECTBEHHOTO KOPHA, TO § HE SBJIACTCH HE-
ToABIKHOM TOYKOH omepatopa §. B amamormuHoll CHTYalmH TaK:Ke
He BCAKWH MBEUMYM (yHKOMoHama Z; Apistercs Hemomsuzpofl Tog-
Ko# omepatopa b.

Ipopenennre gag cay9ad OFHOMEPHOTO MKANHPOBAHHA X KOHET-
HOCTH TOPOCTPAHCTBA X BHUMCHRTENbHME DKRCHEPHMERTH MOK&3JIH,
910 PAR MHEOTOOKCTPEMAJBEEX B PAMKAX TPASHUEMOHHBEIX Moneneil
24149 MeTpHYIeCKOIo I[IR&I[HPOB&HHH ABIAKNTCH OFHOIKCTPEMANBHNMHEA
TPH ACIONL3OBAHAH Heo(0XOOEMOro ycmosma (4) H, clIegoBaTels-
o, {11},
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5.2. IlocTpoesre HAYAIBHOrO UPAG.IHIKEHIA
B NTEPATHBHBIX CXeMaX (YHKIIMOHAZBHOTO WIKAIHPODAHMA
METOZAMH KBABUTMHAMAYECKOro IPOTPAMMHDPOBARMSA

Mpy pean@safnit HTEPATHBHEIX METONOB METPUYECKOTO HIKAIHEDO-
BaHlA BOSHHMKAELT HPolieMa MOCTPOSHHA HAUANBLHOTO WPHOJINKEHHSA,
BAHHOCTE KOTODOR CBASAHA TAKKE ¢ MHOTOIKRCTPEMAILHOCTRIO 3amay
ugoToMepHOTO Wwkanuposanns. B (12 pasp. 4.5] npeyzosnen Boiume-
raTe 150 2DQeKTHRALHE METOX MOCTPOEHHH HAYANBHOIO NDPIOAIE-
ggA B PYHKUNOHAMILHOM BHMIE, Pealn3yIOmmNd Imen IHHAMBYECKOTO
mporpayMyapoBanma. ug moxysenws raxoro magaasHoro mpuGam-
AfEHUIA  3alava MHOI‘OMEPHOI‘O MEeTPHIECHOTO [EKAJINDOBARIA HA
KOHEIEOI BRIGOPKE PACCMOTPEHA ¢ MO3HINN AUNAMHATIECKOTO IPOTPaM-
MUPOBAHHA K2K MeTofla TMOCNeJoBaTeNbEOTO {I0 o6BEKTAM) MocTpoe-
pusi 00pasos 00REKTOB OpH oTOGparkeHHE UIKAJHposaHus (KoopId-
HAT 0OBeKTOR B mpoeTpancree RY). Bra mosunms upencTasieHa B BENS
MEeTOAa KBABMIMHAMEIECKOIO NPOTPAMMUDOBAHUS, ROTODHE paEee
IIPH.\IBHHJICH Hpﬂ pB]I.'[BHI_‘[H pﬁna 38741 )IHCKPETHO'E[ OLOTUMHSIAITER
(11, 16]. IIpEMeReRue 5Toro Merola LOBBOAEIO HOCTPOHTE XODPOMIO
BETepPIPETHPYEMEle NPABHIA NPHESIMREEAOTO PEIICHUA 3af3YH MEO-
roMepHOro MKAJNPOBAHAA, 00pOmIaloimHe ERBECTHHIE ((IOKAIBHEEH)
3BPMCTIIEH, H B PAMEAX KOTOPHX COTETAKTCH 4TAKTRIECKIIE» («‘IOR&JIB-
Hple) ¥ «cTparermieckuer (raobanpmeie) acmextd. Ilonywenmrie npa-
BHJIA FOOYCKRT HPOCTHIE BHYHCIHTENLHLIE POANHU3ANHA: TIODATKA
N% — N? pneMeHTADHBIX ODEDAUME AAA PA3TUIHEBIN peanmsamull B
eaydae, eCOM JAHHGEE OPENCTARJEHE B BANE MATPUNE GIH30CTEN
{rz'j}-?:.j = 1, 1 *N — ¢*N? snemeHTapHHE onepagnii, ecan Ira PyHEK-
pan HamsocTE r E3BecTHO OEnmEEedmos mpeactakaerde (5). [pumese-
AXe 3TUX METONOB IAA NOCTPOeHMA HATAJLHOTO OPHOIMHEHENA B BTe-
PATHBHHX ¢XeMaX, OCHOBAHHHX Ha HEIOKAJILHOM HeoGXomEMOoM
yenopuy (4}, mORROJIAET, B MACTHOCTH, TOBLICHTE CTEIEHL HEJOKAIE-
HOCTH ITHX CXeM.

5.3. JiackperHsle NpeacTARICHWA
B 33Ja7aX METPHIECKOrO IKAIMPOBAHHA

B [5, 18] pacemorpena safaua OgHOMEPHOTO METPHIECKOIO HIKa-
JAPOBAHKA KAaK 3Aaa%a MAHAMAZANER HYHROAOHANA

bz}
S(z)= 2 (|z3— z;] — ryy)s
ii=1 . )

Pae & = (Zgy « . .y &)~ KORPATYPALUA TOYEK HA NPAMOH — BEKTOD
ofpazoR Hccaenyemux ofsexror B RY, a r;; — BenwumEa Gam30CcTH
MeOEKY i-M # j-M o0berrama. Kaxpgoit Roupurypamuman z = R” ecre-
cTeeHHEEIM 00pasoM comocraBaserca nepecramosra il (x) = (I, ...
vy i), TEE I; = I; (¥} — MOPAAROBHH HOMEp BeIHYBEHH I; B YIO-
pAfoIeHEOM mo HeyOmBammo Muokectze {a;); =1, T.e. z, <
L, ... o . B 5] sropmrea orofpaernue. Z (I) MHoMmecTBA

5 Bamxas M 1369 129



nepecTalorok (I, . . ., [) A3 n 9IE€MEHTOB B COBORYIHOCTE BCEX Hoy-
durypanuir R™:

()= (2’3 b Zf‘zzs) ie=1, n.

5=}

B [18] yeramagnuBaercs B3aOMHOOTHO3IHAYHOE COOTBETCTRHE Mesx-
Ay J0KANbHEINE MUHAMYMaMu (GYHKUNOHAIA S H DOAMHOKECTBOM (
BCEX NePeCTAHNBOK 113 7 DIEMEHTOB, ONpPeJeNseroM PABeHCTROM

G={I=(£1' SRR Zn)lzrl ("1;4135—?'“1‘,) -+

+ 2 (?'.* = T >0 ie n}y
S_I
a EMEHHO: 1A TOro, 9TobH KoHpurypauus T & R Graa MokaTbHuM
skcrpemyMoy (ynkiuopana S, ¥eoOXOJAMMO H JOCTATOWHO, YTobM
! (z) = G; nocnenHee yclnoBHE BKBMBAJIEHTHO cymechanaHmo Taxok
nepecTaHorKu ! & G, 4TO HUMEET MECTO PABEHCTBO I s (8. Tanme
obpasom, neoﬁ‘{onnmoe YCIO0BHE BHCTPEMANBHOCTH (bynuunonana S
B nncnpemou Bue MoEeT OHTh 3A0HCAHO KAK YpaBHeHIe

= 1{z (g}

BA MHOEELTEE ﬂepeCTaHOBOK G-

HKpowme tore, s [5] noxasano, 910 3agada MUAHMAZANHY QYHKOUO-
Hana S PKBMBAJGHTHA 3a7la%e MEHEMH3AUHH CIeNYHIIEro ompenener
HOTO HA MHOXKECTBE BCEX HePDeCcTAaHOBOR H3 1 INeMeHnTOR Cb}'HHI.I,HOHaJI-a

P (g) = ‘_ZL V!.’;AS’«;’

e
n i
Vg, = 21 Tgigy? Bg; = 521 Tgige
5= =

MOH\HO NOKA34TE TaKAEKe, 9TO 3aja9a MHHHMRBRIAOIIL EI?YHI{IJ,HOH&JIa P
SKBMBAJEHTHA 327398 Mamnunaaunu HA MHOMECTBEE BCEX DEepPecTa-
HOBOK (YHRIMOHAIZ §':

v (g)= Z Vi, + A%

TTonyuerHoe AMCKPETHOe NPeICTABIEHHE HeNpPepHIBHOM 3aJatn Mer-
pH‘!eCI{OI‘O HMKANHPOBAHRA HO3IBO/IAET NPHMeHATE I ee pemEHHH
MeToIB MACKPETHOH ONTHME3ALMH H OPTAaHH3OREIBATH IIPOIECC MET-
PEICCKOTO MKATMPOBANUA KAK HOMCK MUHMMYMA IMCKPETHOTO PYHK-
IMOHANa B HPOCTPAHCTBE JNOKANBHEIX DKCTPEMYMOB (yHRKUMONANA
IKAJHPOBAHAA.

Ipusenenese B [5] npaMepH NoKa3HBAIOT, TT0 MHOKECTBO JOKAND-
HHX JKCTPeMYMOE PYHKIMORama S MOKET COCTOATH K3 OONBMOTo
TgCcaa SneMeNtoR (B YACTHOCTH, BOSMOMHB CATYaluH, Korma G —
MHOKECTBO BCEX HEePECTAHOBOK H3 N HEEMEHTOB).
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I.A.CATAFPOB

MHOI'OMEPHOE IHKAJIITPOBAHIE U NTPYI'HE METOJBI
NPH KOMIJERCHOM AIFAJIU3E JAHHBIX

Pafiora BechMa aKTyAdbHA AuA conmonorud, HeoGXogEMOCTE ROMIIGKCHOTO
MCTONL30BAREA DPASIEIHHY METOJOB, O KOTODEIX HJeT pedb, ofycHoBImBaercs
CHOMKEBOCTEI) H ¢iaboil u3yIeHHOCTRIO COOPANLHHX ABACHHEA. ABTOP IpuBoguT
JocTaroyRe ybeNUTeNbHEE APTYMEETH B 3AIATY TAKOHE HeoOXOAMMOCTE, HITIOCT-
PEPYA Ha HOHKDETEHX DpEMepax BCe BHIIBUTAaeMBle DOJOMKOHOA,

OrevecypeRHas HAYYHAA THTEPATYPA COREPIKET HOCTATOIEC Iyh-
NUKALEH, HOSHAKOMABIIECH C KOTODEIMH UCCASIOBATENN ¢ caMoll pas-
AEYHOH MATEMATHUSCKOH DONTOTOBKOH MOTYT IOIYYHATH HDERCTABIIE-
HHAE 0 MHOTOMEDHOM IMKaduposamum (2, 3, 6, 7, 10—13]. B arux pa-
GoTax MHOTOMEDHOE IMKANTUDOBAHUE PACCMATPHBAETCH KAK METONL
¢BEH3YANA3ANAYE NANHEIX», NOHEMAXEHHA DA3MePHOCTH, Ipeobpasoma-
uua undopManun, nowcka natentHHX GaxTopor. Hu ogHa u3 sTHX
TOUEK $pPeHMA B OTReNLHOCTH He MoixeT OnThH seproii, Bems pame B
PaAMKaX NPpUKJIaTHOM MATEMATEKA, HA MATEMATHISCKOM YDOEHE CTpPOD-
TOCTE, MHOTOMEDHOE IIKANHDOBAHHE (KAK W NPOTIME METONBI) MO;KET
OLTHL BBEJEHO M XAPAKTEDWIOBAHO He eNMHCTREHHHM ofpazom. Hor-
Ja JKEe METOO BHIXOAMT B& PAMKM MATEMATMKM M aJanTHPYeTCA KoH-
KPETHOR HaYKOH, TO EMECTE ¢ H3MEHEHHEM CAMOTO €r'0 CTATYCA MeHA-
eTCA M CTATYC XaDAKRTEpH3amui. A WX MHOT000pasHe ompegerfdercsd
MEOTOOOpABHEM HCCIEMOSATENLCKUX 38824, PElleHuI0 KOTODBIX 3TOT
METON MOMeT COOoCOBCTROBATE. _

Tem Gonee TPYIEO HCICPHHBAKINE OMHCATh CUTYAUEH, KOTHA MHO-
TOMEeDECe MKATAPOBAHAE COCBACTBYET ¢ MPYruME Merogxamu. OZHaKO
HE 37ech MOMKHO YBHOeThH HEKOTOPHe azaxoHoMepuocTd. IIpemcrapaser-
CA QYEBHTHHM, UTO Bce O0mame cxocofop KOMORHEpPOBAHMA MHOrO-
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\epEOro MKATUPOBARMA ¢ JPYTUME METORAME CBORETCA K OBYM Ot~
HOBHEM CTPYKTYPaM HIHM BX COYETAHMIO! HAPaNielbH0e @ IOCTIER0-
paTeIpHOE MCIONL30BAHNE METONOE.

Hro yTBEPKACHHE OTPAIKALT ABE OCHOBONOAATAIOIME HACH COBMECT-
ROr0 BCIONBBOBAHNA DPA3NHATHBEIX METOHOB. Tlepsasa ®3 HOX MOKeT
GpTh cHOPMYNTIPOBARA, B WACTHOCTH, B caegyomeii dopme. «BEeiay ge-
ROTOpasA 3alada MOReT GLITL pemeHa ¢ MCHONB3OBAHMEM JIBYX KOH-
KYPHPYIOMAN METO0B A €CIH HEeT BECKIX ocHoBaRHH 1ad subopa of-
Koro U3 HUX, TO NeHecoobpasno NPUMEeRHTE 0ba M CIMTATEH PEIOeHTEM
10, 9TO €¢Th 0bmEero s pPe3yNbTaTax, HodyIeHHLIX 000UME METOAAMID.
Takoe COBMECTHOS HCIONL30BAHHE METONOB ECTeCTHEHHO HAJNBATH
napajaensRhM.

PaceMoTpHM B KadecTBe TWpHMMEpa pexomernaumm Hpyckana [3].
QH yxaspBaeT Ha TO 00CTOATENHCTBO, IO nepapxudeckuil Kiacrep-
HB amanis Gofee HAIEWHO Tepesaer MHPOPMAIIIO O HeGoaRMmUX
pa3ANIWAX MEKLY OODEKTAMM, B 10 ¢ BPeMA HEMETPHULCKOE MEOTO-
wepuoe mxamipoBaHEe {ojnee YCTOUYHBG OTHOCHTEIBHO CYMECTBEH-
NEIX PASAHYHE MEKIY obreRTaMB. DT0o TO3RONAET, ACHOIb3YA 064
MeToga JA AWAIM3A OXHOH 1 Tof jxe MATPRIs! G1u30CTH, YTOYHATS
pesy.ILTATL, NONYIEHANe ONHTM METOROM, ¢ HOMOMBIO Pe3yNBTATOR,
HOAVIeHHBIX APYIHM.

jlpyraa yned IARIWNTAeTCA B IHEIUTHOCTI TPROIECCa agagIHaa
TAHHRYX 0 COUMATBHO-DKOHOMHTIECKAX CHCTRMAX. Yenommesne 3agad
AHANH3A MAHHLX H CTPYRTYD, IPEACTaBIANINNX ITH JAHHEE, IPIRO-
AT ¥ TOMY, 9T0 CKOIBKO-HMOYAP CEePLe3HBIE 3alaTi He MOryT BRITH
pelreHsl HA OCHOBE NCOONLIOBAHAA TONBKO OHOTO METONA. Ilpomece
aHANA3A NAHABX OPLaBH3YETcS CIeIyIOMEM 00pasoM: peayibTaTh,
no1yYeHHBE TPE HCOONB3OBAHUI OJHOTO MATeMATHIECKOTO METo/a,
CRY/HAT RCXONHMMH HAHHBIMIE A HCIONBIOBARNA APYLoro. Ilpmaen
HTOT MHOTOCTYHEBIATHE IpOLEce MOKeT ITOBTOPATHCA 10 Mepe Kop-
PEKTHPOBKIf TMIOTes W ¢00pa NOMONEMTeNbHON MHEPOPMANTBH. B no-
AOGHLIX CIYIAAX TPEIATALTCHA TOBOPETE O HOCHEA0BATENRHOM IpU-
MCHOHMY METOIOB.

BaikAo NOAIePKHYTE, STO CTPYKTYPA COBMECTHOTO HCNONBS0BARMA
PASTMIHBIX MATEMATHAECKHX METOJOB ONUpeHeJIAeTes ne HAGODOM Me-
TOMOB, A TAABHHM 0GpasoM 3aaTaMH KOHKPeTHOIO MCCIEeOBAHNA.
Bunme YKa3ppalock, qTd MHOT'OMEDHOE mKaInporanue M RJIaGTEpHBlﬁ
ARATH3 MOI'YT UCHOAB30BATHCA HAPAJNEIBHO LPH RBANN3E OAHAX
i rex e marpan Gamsocty. QUAakK0o B MOCCAENIOBAMAA PACCTAHOBRM N
coorgomenma cax B cenmate CIIA [8, 9] 31 Apa Merofa HPAMEEAINCH
mocnemoraTensHo. Ha meppoM aTare KIACTePHBI aHAJNE3 MCHOAB30-
Bazcr A SHATESa MATDHIE Eoppensnmd (pasmepa 100 X 100)
MeIRIY Pe3YFBTATAME FOJOCOBARMM ceraropos. Ilo MOXYIERAEIM AaH-
HHM GHIN OTOOPaHEl CEHATOPH, AJeKBATHO NPeACTABRAAKIIEE BCIO
BHOOPKY, MATPHLA KOPPeXANHK DPes3ynbTaros rofocoBasui KOTOPRIX
nogsepranack 06paboTKe ¢ HOMOWBIO HEMETPATECKOTO MHOTOMEPHOTO
mranaposaHna, Hla 0CHOBE TeX jKe TARHEX CeHATOPOB pasfmEam Ra
PPYONE, X MATPANA YEAJeBHOCTEH STEX rPYUN APYT 0T APYra TaK e
00paGaTHBaTach METOZOM HeMeTPATIECKOI0 MEOIOMEPHOT( IMKANRPOBA-
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BEA. [l B TOM B B Apyrom cayvasx OHIE ZONYVICHH ONHHAKOBO T ponE-
TePUPETHPOBARALIC IBYMEDPHLE DENIEHUs, B3ANMHO LOATEE P/RAIOMHe
KOCTOBEPHOCTh APYL APYTa.

MokHO BRITEANTH T8a HaubOJee PACIPOCTPAHEHHBIX Clocoba no-
CIEJOBATENBHOIG HPHUMEHEHIT MATEMATHISCKHX METONOB, IONOIHAI0-
MUY METON MHOTOMEPHOre MKaXupoRaBuA. B mepBoM cayuae, wak
B TOTBKO UTO NPUBEISHHOM DPHMEPe, TOUOIHATENbHEH MeTON Npiye-
HAETCA I8 TOJFOTOBRH TARHBLIY OISR MHOTOMEDHOI'D LUI{&J[H})OB&HH}I.
Bo BTOPOM — JOMOIHIITRIBHHIA METON HCAOIB3YETCH Kak CReICTBO
UHETepOpPeTAuU {UHIR O0OCHOBAHUA, MOSTBeDIRIEHHN HHTEpOpeTa-
]_UII.I) PE3YIBTATOR MHOTOMEDHOTO UIRANHPOBATHA. 3TOT BaAHE I CIy-
qail Tpebyer moaPoiHOTO OGCYHIIGHHA.

Hanbonee apPerTueHO METOD MHOTOMEPHOTO ICKAMHPOBAHUA WC-
H0.153y8TCA TOTA&, KOIJa € X0 MOMOMMEI0 PEINaeTCHa 3ARAYA BhLIIEeHAN
chpuTHX (TATCHTHHX) darTopos. B aToM cayvae Bosmo:miHo monyge-
HIE HHTGPQCHBIX HETPUBHAILHHX Pe3yVabTATOR, KOTOpBEIE, KAK IIpaRE-
10, He MOCyT OHT, WOAYIEHH EPYrumu MerogaMu. M HMeHHO Takoe
HDII.\IGHEHHG B MAKCIIMAaNbHOI cTemeHK COOTBETCTEYEY MOOENAM MHO-
TOMePHOTO Mxannposanud, OGHAKO UPH PRIUSHMM 3Toif 3aladu oco-
GeHHO OCTPHIM CTAHOBHTCA BONPOC 00 HHTEPUPETALHN Pe3yIbTaros,
AL, TOBOPA §071€¢ KOHRPeTHO, BONPOC 00 HeHTHPUKAL UM {«Hash:-
BAHUO»} BEHECNEHHHX (AaKTOPOB.

AHanuanpya pacwoJ0yKeHNe ToUeK NOIyYeHHOE xoudarypanus
B OPOeRUHE HA HEKOTOPYK KOODIUHATHYK 0¢H (€CJH OTBIEYBCA OT
npobueMst IPeo0pPA3OBARUA DENeHHA), MCCNeTOBATENb AGDEEH IO~
HATL ¥ 0GBACHATH BTO PACHONO:KEHHe. JTO 03HATAET, 4T, OOWPAach
HA CBOH ONHT, NMHTYUNHKI, HHPOPMUPORAHHOCTE ¥ T. M., KCCAEN0BA-
TeAbL AOJIREH HAIBAMbL TAKY XapaKTePHCTHRY, ONHKCH BAIOIY ¥ KA~
anpyesmue o8BerTH, GyIVIE M3MepEHBI M0 KOTODPOH (B Npemmonome-
HIM TAKOH BO3MORHOCTH), 3T 00BEKTH A4kW OH Taroe e (xots Gu
B Opefesax ReKOTepoll TOTHOCTH) PACIONOHKERHE, YTO W PACHOIOHe-
HIe NpoeknAil Ha aganv3EpyeMol KOOPEMHATHON OCH. SHAYKT, HASHTHE-
$uranua darropa ects HeGopPMATBHHE TEOPIECKHH npotiece, 310, To
CYMESTRY, BRIBM/KEHNE THOOTE3B O HPUPORE JNATEHTHOrc (axropa,
NeHCTBYIOMEre B JaHHOH CHUTYAUMH, 4 MHOTOMEPHOE WIRANHUPOBAHME
RBICTYIIAET B KATecTne HHCTPYMEHT INA BRIOBHIKEHHUA aToi THHOTRIE.
Broosime ecTecTBeHHO, 9TO CATYIOMMI IHAT KOJIKEH COCTOATE B MPO-
BepPKe BRABARYTOI TUIOTE3H ¢ CPHBXEUEHAEM IONOIHWTENIBHOH AH-
QopMAUEI M APYTOX MATEMATHIECKEX (YACTO -— CTATMCTHIECKHX) Me-
TOHOB. ’

Tarum o6pasom, HeoSXOZUMOCTL IPOBEPKE THNOTE3Bl O JIATEHT-
HoM $akTOpPe CTABKT HOBYID 3309y — 3aNavy A3IMepeHnA uneHtadm-
NUPOBAHHOTD cI)aRTopa, KOTOpasa caMa MOMET HMETHE CAMOCTOATEILHOE
3RaveHRe. Benu oHa pemeHa, TO CPABHHTE €6 Pe3yILTATEL C Peayis-
TATAMMA MHOTOMEDHOTO IIKANMPOBAHHA MOMHO M3BECTHBIMH CTATHCTH-
gecKuMH Merofamu. Omsako B MHOTOMEDHOM IOKAJHPOBAHUM YaCTO
TPYOHOCTE COCTOHT HEe TONXBLKO B TOM, 9TO HYWHHO HﬂEHTHdJHH_HPOBaTB
darrop, HO'm B ToM, ¥ToBH HaATH HampaplemRue, COOTBETCTBYKHILIEe
npermonaraemoMy GarTOpY, DOCKOALKY B MHOTOMEpPNOM IIKAJNEDO-

T
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paHHN peIIeHNe JacTo RAXONATCA € TOYHOCTRIO A0 HEKOTOPOTO
npeoﬁpaaosamg}a (sacro — npecBpasosanin mogodua). CymecTsyer
CTATACTHYECKAR METON. KOTODHIE NO3BONAET HPOBEPATL THIIOTE3Y ©
xzarenTHOM GAKTOPE TOTRA, KOTHA eCTh Pe3YABTATH H3MEPEHNA IMKA11-
pyeMHx 00beXTOB B IUK3JIe THHOTETAYLCKOTe Gakropa, I HEoGX0anMO
YCTAHOBUTE, BXOJHT JIH 3TOT daxTop B Eadop JaTeHTHHX dawTopos,
OGBRCEANMNAX PE3YABTATH MHOTOMEPHOTO IKAJHPORAHRA B JAHHOM
caygae. JCTAHOBEMCA HA 3TOM MeTOJe HECKOIbK0 mompolnee.

Mpepmonoauy, UT0 HCCILI0BATENL PACHOIaTART THOOTE30H o Ja-
sedTHOM faKrrope, o0BACHANMEM MAOTOMEDPHOS PEITLHME 3ALAYN HKa-
anposarnda. Ilpuaenm aTa runoTesa copMHpPOBaHA TAK, YTO WKAIU-
pyeMHe o0BEeRTH HBMEPEHH 110 3TOMY PAKTOPY B HeKOTOPOil IukaTe {6y -
geM MOKA NHoNaTaThk, 4Fe 3TO MKAMa YPOBHA HE HU/AE HHTEDBATbHOI).
B cooTReTCTERU Co CHOPMYANPOBAHERIM BHINE OPEICTABIEHHEM O HPO-
necce maeATHOuIKARAK QaKTOpa NaTeHTHHI (QaRTOP MOMKHO CUINTATh
oSBACHAKMHM PelledHe, €Clit B OPOCTPAHCTEE KOODIHHATHOIO IPe-
¢TABIeHUA CYMECTRYeT TAKOe HANDABICHHE, YTO JHAYLHUA TIPOEXIiLl
TOUeK-00BEKTOB HA 570 HANPABICHOS B MAKCHMANLHGH cTemern 61113-
KM 3HazenusM o6bERTOR Ha IIKANe aHAIUBNpPYesoro GakrTopa B CMEiche
spfpaHBEoro kpurtepus 6Gamsocra. Takoii molxon nemaer ecTecT-
BeHHOH TOCTAHOBKY chepylomeil zamaww. Tlvers 3 R” sapmana komdu-
rypaung n To2ek-o0hexTop (peureHNe 3aNagi MHOTOMEPHOTO TIKAJH-
posanus) Martpurneil Koopmmratr X = Ja;f. i=1, ..., n j=
=1, ..., &k Bewrop Q = (41, - . -, ¢,) cOmep:wuT 3na9enuA ofBEK-
T0B Ha IKale uceaexyemoro dakropa, Ilyers, wpome tore, P =
= {pyy - - -» Pn) — BEKTOp npoeruui Toger z,,i=1,..., n, #a
HANpaBieHwe, 3afaBaeMoe rerropom Z = {z;, ..., %). Bexrop P
MOMET PRCCMATPUBATBEH KAk QYHKIMA BexTOpa Z. BawzocTs Memay
pexropamz Q ® P sanaerca ¢ymrumed manpasaennn Z: T (P (Z), Q).
Mul pHEM TaKoe HATPARJCHHE Z, ROTOPOE MAKCRME3RpYeT cxofcreo T
MeIy BektopaM® Q w P, T. e. pemaeMm sKCTPEMANBRYIC 33NAYy

K
T(P(Z), Q) —== 4 max. - (1)

Oyers Z, — pemenne sapaaw (1), a T, — sravenue $Hypxime
cxonerea 7 naA wanpasnenus Z,. Mu ropopusm, 9to Haopasierne Z,
COOTBETCTEYET IpOBEpAeMOMY QAKTODY H NOITBED:KAAET INOQTEZY O
HeM, eCAM 3HadeHHWe I, NOCTATOYHO BenMKo. s TOTo 9TobH MOMHO
fR0 TOBOPHTH, UTO «IOCTATOSHOY, 4 9TO HeT, 3agava (1) nomkna 6uith
cHabeda CpPeNCTBOM * CTATHOTHISCKOR LDPOBEPHH (JOCTATONHOCTHY.
Paccmorpum ¢ sTolt nensio omuu gacranit cayqdai. Ilyers B xavecTne
$yrxoun T BrerTyaaer Keafapat xosddmpmenta amaedmoeil xKoppens-
nze Mexny Bextopamx Q m P Cor® (P (Z), Q). Torpa pemenme Z,
sagaww (1) onpegenserca mo Gopmyne

Zo = BHAWT, . | )

e BexTop W Araserca COGCTBEHHBIM BEKTOPOM, COOTBETCTBYIOIIHM
MAKCHMAJLHOMY COGCTBEANOMY 3HAYEHRI0 MaTprnm B-Y:AB-Yi,

135



a matpEnu A m B mernorT sog

A = H COV (Q! x-s) COV (Qa 3"-1) "]’iXR‘)
B = || Cov (2.5, 22) fixks (3)

MosxRro DOKa3aTh, 9TO BERKTOP Z, ¢ TOYHOCTHI N0 MHOEHATENA Cop-
nagaer ¢ HabopoM KOODDUIEEHTOB PEFPECCHAA BEKTOPOB &.j, j =
=1, ...,k maBexrop Q, a KBagpar KodpPanEeRTa KOPPEAATHA g
pekTOpa Z, COBEAfAET ¢ KBAAPATOM CBORHOrO Koaddmuuenta koppe-
XAURH (B 3afade MHOMECTBERHOE perpeccmu). Ecam B KauecTse myne-
BOH THOOTE3H HCMO0IB30BATE NPEIHONOMEEER O TOM, YT0 KOMNOHERTH
BeKTOpa € H aaemesTh MaTpRret X pacnpefeieHH HE3aBECEMO, OIE-
HAKOBO I HOPMAJILHO, TO MOMKHO BOCHOIB30BATEHCH TeM OOCTOATENL-
CTEOM, 9TO B STHX HPEANONOMEHAAX HaDl KPHTePHAR (M cBOZHNIE
Ko3pdHIIeRT KOpPeAAREY, ToOTHee, 0 KBAaIPaT) HMeeT f-pacnpegene-
HIE ¢ TaPAMETPAME, 3aBECADEME TOIBKO OT YHCIA TOYEK K H OT pag-
MepHOCTE % [4]:

k n—1—%
D=5 g=—=- %)

ITpa mocTaTouRC GOALOIAX 1t pacmpefeledde KBaJlpaTa KOpPeNsnz:,
VYMHOKeNHOTO Ha 72, CXONUTCA K pacipenenenmio ¥ ¢ & — { cTemersaun
ceobonn [4]. Taxm o6pason, pacupenenense senurzmast Cor? (P(Z,4), Q)
P OpPeIHOIMESHAAX HY/JNeBOE I'HNOTE3H H3BECTHO M TAGVIMDPOBAHO.
D70 WO3BONAET OUEHABATL YPOREHD 3HATAMOCTE BEIRGIOR 00 mecaexye-
MOM JATeHTHOM daxTtope.

Pemenme zamawn (1) B ofcy:RAeHHOM BRINE SacTHOM CHYYTae Co-
IIpAXeH) ¢ MOHCKOM cOoGCTBeEHHX sHaveHHd. OXHAR0 MATpHUEL, cob-
CTBCHHAEIE 3IHAYEHHA HOTOPRLIE HeOﬁXO,‘IHMO onpenenars, AMEHT pasa-
Mep, COBMANAIIMAE ¢ PasMepEOCTEI & OPOCTPAHCTEA KOODAARATHOIO
upencraegnesnda. IlosroMy B ONOCKOM CAy4ae, HAUDHMED, 2T0 DABHO-
CUTPHO PeImeHTI0 KeaIPaTHOTO YPABHEHHA, STO IO3BOJAST PEIIATH
sanavy (1) mpocrefmmmu BHYECIATENBERMA cpencreamu. Eme Gonee
CYIeCTReHHNY BEMMHCIUTENBHHY YODPOIGEHHE MOKHO NOCTHIL, &CAN
B Ka9eCTBE KPATEPHA ¢XofcTBA Mexny Bekropamiz Q m P B3ate me
KOPPeNANHAn MEXIY HuMmH, a Ropapuanzw — Cov (P (Z), Q). B srom
ciyuae pemenme sanagd (1) samaercs mpocToR GopMmymoi

28 =Cov(Q =), =1 .0k )

Kax moxazanm Buamcxmrennusle 3KCNEPEMEHTE, B MOZABIAMIIEM
GONPIIEHCTES CHY9aeR pPeMIeHWs, ompefenseMue me opMmynaM {2)
B (D), oxazmeajoTca BechMa Onamsxw. IlpAMep ECOOMB3OBAHHEA Dpe-
meduA 3agasn (1) mas mETepUIpETAnEH De3yNBTATOE MHOTOMEPHOTO
MKaNHPOBAHEA MO;KHO HaluTH B pabotax 18, 9], Kax 0suro otMegero,
B OEpPBOM cxydae 3amada (1) cMmmkaercsa ¢ 3agadeil MBOKeCTBeHHOR
perpeccEn. 3ro He cxyuaimo. Hpes mcmoar3oBamEusa anmapara MHO-
FMECTBEHHOM perpeccHd pPeByNbTATOB IIKANAPOBAHHA HA TOMOIRA-
TeABHO TOAYIEHRHS INXann: (RIE Hao60poT) ecTecTseHHA W He HOBA.
B o6zopax (6, 14] yrasusatorca paGoTH, B KOTOPHY 374 MAeA GCY-
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mecrsnena. Hexoropme palorm 6ynyr ofcymparees wmke. Ogmaxo,
mocxonbky rpErepmit T (P (Z), Q) Moxxer mmeTs camuit pasamemmit
pHj, 3TE 33aYH HeNb3A CYATATH DRBHBANCHETHEIMIL

Huxe Gymer mam mebonbmoit o63op pabor, B KOTOPHX MHOTO-
MepHOE HEAJHPOBABHE TPHMERANOCH BMECTe ¢ APYTHMH MeTOFAME.
3a fonee NORPOOHLIME CBeTOHHEAMMN MOKHO OGDATHTLCA K Ve yIo-
unmapmumcs obsopam-(6, 14],

B mocnennee BpeMd TOABUAOCE HeMano paloT, B KOTOPHX METORH
MEOTOMEDHOTO MKAJNHAPOBAHNA UPHBIERANTCH K MCCASIOBAHMAM OK-
pymanmeit cpeas B cag3aHAbX ¢ Hel mpobaem. Tak, » paGore Vop-
na [16] MeToZaME MBEOTOMEPHOT O IIK&NTAPOBAHAA H3YIATOCH BOCHPHA-
tAe oKpy:kaiomed cpegel. B Hell mapannensHo mCmoawzoBalock IBa
pasnEEELX METOSE MHOTOME@DHOTO MKANHPOBAHNA, ¢ TEM YTOOH Bhbi-
ABHTH BAUAHAEC HA KOHEWHHH PeayZnTaT POPMHE BHHECEHRR CYHKICHAT
g sehpannod Mojen® MKaZAMpoBaEAA. C 9Toll Nenso BCe HCCIeTOBa-
HEHe GHJI0 pasfleneHo HA JIBa BKCOEPUMEHTA, B KAMKAOM H3 KOTODHX
cramynamu caymung 20 meeTEmX $orTorpadmit (cpemm mex: «Bug
Cam-OpaBIACKO ¢ BTHYRETO mogerar, «Depma B Hamsacer, «Bonnmoi
Kamsoms, «Beper oxeasa ¢ moHamm # 7. 1.).

JBa pasEEIX DKCOEPHMEHTA COOTBETCTBOBANH IBYM PA3THIHEM
cuocobaM onpeRenednd CYOBeKTEBHOTG CXONCTBA MEEIY CTEMYJAMM.
B mepsonm arcuepmmeETe 15 pecnoHmeHTOR RIACCHGUOUDOBATH 3TH
CTEMYIH IO 3aJAHHHM AHCTPYRIMAM HA DA3HOE THCIO KAACCOB, & OT-
paEATeENAMHE mak Oez Hux. [f KAyRZOTC HCOMTYEMOTO CXOXCTBO
MEKIY CTEMYTAME OOPEIelsanoch XAk YHKIOEA TACTOTH COBMECTHO-
ro momAZARAA CTEMYIOB B OZEH kyacc. Bo sTopoMm sxcmepryenre 41
PeCOOHNERT ONEHHBAN X0 ceMuldanreHO¥ WKAaNE CXOICTRO CTEMYIOB
(nnz Beex 190 nap). .

Jamasie obomx sxcmepmMenror ofpafaTuBanmcs IpomexypayMu
MeTPHTECKOT0 MHEMBHAYAIBHOTO WHAJIHPOBAHHA H HEMETPUYECKOTO
MHOTOMEDHOTO IMKAJIRPOBAHAA (D0 YCDEAHeHHHIM HNAHELIM ¢ OAR30-
¢ra). epmeanyareaoe MRATIAPOBAREE JAHHNYX, HOJAYIeHALX B 000uX
HKCHEPRAMEHTAX, [a%0 HATAMeDHHeE PeMIeRdsA ¢ OFMHAKOBEIMHE Babopa-
ME JaTeRTRHX paxTopon (B MOpAIKe NX BecoMocTm): 1) «ACKyCCTBEH-
goe/ecTecTReHHOEY, 2) «3eMum (ecrecTBemuoe)/Boda (ecTecTreHNoR)>,
3) «oTKpHTOE (HCKYCCTBeHHOE)/3aMKHYTOE (MCKYCCTBEHHOE), 4) €0T-
KpETOE (fCTECTBEHHOE)/3AMKAYTOE (eCTeCTBEHHOR)», D) «MHTEpecAse/
ckyuroer. HoaddmuaeRTH KOPpeIsnud MesKAY IPOeKINAME CTHAMY OB
Ha COOTEETCTHEHEBE OCH AJA AeyX KoRGmrypanwit or 0bomX sKcnepH-
MEHTOB paBHATECE (B TOM ;Ke mopanxe ocei) 0,998, 0,975, 0,962,
0,872, 0,541.

YepennenEwe mo pecnoufeHtaM MATPALE CXOECTBEA aHAXASHPO-
BaJgMch METOHOM HEMETPHYECKOI0 MEOIOMEDHOTO INKAIEDOBABAA OT-
FelbHe 78 RAMIOTO SKCUePEMenTa. [[oayYns PelleHEA B PasMODHO-
cta or 1 mo 5, amTop ylemmica, 9To B 00OHX CAYYaAX ATEKBATHEIM
ABJAETCA TpexMepHoe pemeame. OxEaxro 174 yooOCTBA CPABHCHEA ©
Pe3YABTATAME HENEBAAYAJILHOr0 IIKAJMPOBAENA JHAJEIAPOBANHCH
mATEMEeDHNE peIleHEA, mpeofpasopaERRIe MeToXoM BapaMare. Hoad-
(QEOEERTH KOPPEIALAYE MEXAY COOTBETCTBYIOIINME OCAME (B MOPANKE
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yOBIBAHAA BECOMOCTH) OKA3ATICH PABHBIMA AAA HEPBOTO DKCIEPIMeH-
ra 0.086, 0.965, 0,916, 0,824, 0,450, a gax eroporo — 0,999, 0,975,
0.947. 0,818, 0,377 Ilpoaeﬂ;eHHoe HCCIef0BaHAE MOKABAIO BHCOKYID
}'CTOﬁ“{IIBOCTb pesynmams T OTHOCUTEIBLO MeTOHA c00pa Nammux,
11 OTHOCHTEIRHO METOZA UIKAJMPOBAHNA no Kpaitxell Mmepe ond gersi-
pes ¢garTopoB 13 mATH, Tes caMbiM HOBHUIEHA JOCTOBEPHOCTE HOIY-
YeHHHIX Pe3VIBTATOR.

B uurae crareit [15] Qocrengopna i BepanEa ondcano nurepec-
Hoe HCCASTORAHIE, B KOTOPOM H3YUANICH CKPBITHE GAKTOPH, OOHCH-
BANOUIIe DCTETIIIACKOE BOCTIPHATHE APXHMTEKTYPHLIX O00BEKTOB, H306-
paskeRHMX Ha 20} jBeTHMX cIafilaX U OXBATHBANMIX DPA3IHYHbE
suoxi I CTiad. B aToM uccieqoBaHNN IDapAdIeNbHO NPHMEHAINCE
MeToAbl OAA AHAINBA CXOZCTRA H MIA AHANHMSA TPEIIIOYMTEHUA CTHMY-
OB, a4 HOCJAGROBATEABHO € ITHM NCOONTB30OBANACH TEXHHMEA pPeTpec-
CHOHHOTO AHAJM3& I MeTOHA TJIABHMX KOMIOHEHT AJA KHTepPNpeTa-
L0H PeaVIRTATOB NTRANIPOBAHIIS.

B mepsoM oKemepUMeHTE JeCATH DECHOHEEHTAM NDPeIbABILANCE
190 map eTHAY:OB HA NRYX SKPAHAX, BpeMA NDeIbABISHUA — 5 ¢
¢ TAKMMH e nHTephanaMu. PecnopjeHTH oLek¥pann CyGbeKTHBHO
BOCTIPUHHMAEMYI0 OAUB0CTD MERTY H300PAKeHHAMH aPXHTeKTYPHBIX
0BseKTOB B0 ceMmbaannnoll wxate. TlonyseHHNEe MATDUIE BAT300TT
BCeX POCIOHASHTOE 00paGaTLBAMMCh METOROM METPUHECKOTro HHIH-
BOAVAJIBHOTO MIKAJNUDOBAHHA, B pesyiaeraTe dero Oslio HPUHATO
geTHPEXMEDHOe PelleHne,

Bo sTopoM sucmepmiente 20 PECOOBZEHTOR OIUEHHBATH T€ ke
eTmayas o 30 MKanaM, OUHCHBAIOW{IM  3CTETHIECKHE XapAKTeplc-
THRH apxXHTeKTYPHBIX o6BekToB. OB6padorka: aTHX PesVNBTATOR M03-
RONIENE TOFYIUTE 13 PeliTHATORBIX MKAT ICTETHUYECKUX XAPAKTEDIC-
THK, [0 KOTOpPRM GOniad waMepeHsl sce 20 oOberTos. ITH mausne
aHAJA3HPOBAIHCH METOIOM IABHLIX KOMIOHEHT. TDM TIaBHBIE KOM-
momentsl (84,6% cymMapHoil guemepcln) ABTOPE HaBZRBANMD (YCIO-
KoeHue. po3fyKEeHNe», «IOPANOK/XA0CH, «HANPSIREHHOCTLY. Beneq
33 STHM OLNA DPOBEEH: MHOKECTBSHHUA PETDECceis Pe3yALTATOR
HIKaAHPOBAHHA HA peBTHHrOBEE KAJIL ¥ GaKTOpHOE pelleHue. JTo
MOSBOMNAO CRENAVIOMEM 0GPABOM NPOVHTEPHIPOTHPOBATE WALTHL OCGH,
NONYYEHEHMX HPH LIKATHPOBAHAHM: QakTop 1 — ¢AcHOocTL/HEODpESE-
nenuocthy; Gakrtop 4 — «HeobrgHOE OOMENPUAATOEY; GaKkTOop 2 mMed
BLICOK Y KOPDEAANMIO C NMEPBLIMH JBYMA KOMIOHEHTAMY q)a}{'ropuoro
peuens,

ITockoabKy SCTeTHIeCKHe XAPAKTEPMCTHEM He NO3BOJMIH ious
HOCTBIO TPOMATEPIPCTHPORATE PE3VIbTATH IIKANEPORAHAR, GHIN LPO-
BENEH TpeTHit HSKCIEPHMEHT, AHANOTHYIHBEIE BTODOMY, EC B KOTODOM
OBNY TONyYeHB peHTHHTOBHE MIKAJH CTUAUCTHYECKUX ¥ TeXHHIe-
CKHX X3PaKTEePHCTHR apXurekTypunx obpexTos. Tax e Obl1 HETOND-
30BAH MeTOR TJIABYMBIX KOMOOHEHT, W YeTHpPe TIABEHE KOMITOREHTH
(78,9 cymmapHO# AucnepcHu} uMeaw cienyiomui cimeea: 1} éusmm-
HOCTB, BHAYPHOCTE?, 2} «MOHYMEHTANBHOCTEY, 3) «TpafAmAGHHEOCTEY,
4} «meropartuprocTEs. [lo COBOKYNHOCTH pesynBTATOB perpeccumoB-
EOTO AHANNM3a BO BTOPOM H B TPETEEM BHCHEPMMPHTAX ORNA NOJIYYeHA
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caefviomas WHTepOpeTaudd (axTopos, ONHCHEBAKIINY BOCOPHATHE
APX¥TEKTYPHRX 00bekTOB! 1) ¢sicHOCTB?, 2} «emoKolicTBIre ‘BosGyinme-
aner, 3) «HEONPefeNeHHoCThY, 4) «IPUBLHYHOCTED. ' '

B yeTBepTOM 3KCHEPHMEHTE B TeX e YCJIOBUAN, 9YTO M B TIEPBOM,
pecnOHIeHTH AOTHHE OwnM BHOHpPAaTh Golee mpennodTHTEA BRI
o6bert w3 Iryx zaa scex 190 map. Ifo peaympratam mmoroMepHoro
HeMeTPLUIeCKOT0 HMKANMPOBAHAA Npelnovuternii O0ul10 BuAeneHO ARa
paxTopa: «cnoxoficTBMe/Bo30yskNenIey N (HPHBHYHOLTHY. Pabora
Qocreniopna it BepinHa NMoyvdHTeNbEA PAZHOCTOPOHEEM NOTXO0LOM
k o0BeKTY HCCAEA0BAHHA, HCNOAL30BaHeM DoraToli nuTepopeTanzon-
ol TeXHIKU, NopMmManmed MOCTOBEPHOCTh BEIBOJOE. 3aCiYROBAET
BHHMAHEA TOT QAKT, 9T0 A3A ONUCARAA NPeIOodYTeHNnH B JaHHOH 3KC-
gepHMeHTAILHOH CHTYALMM MOHAN00NIoCh MeHBIIe AKTOPOR, HEKEAN
o718 OMNCAHNA BOCIPUATHA. .

B padote B. M. Buxropora meTpuuecKoe MHOTOMEDHOE MKAJIE-
poraHMe ObLIO BKJAOYEHO B HCCNENOBAHIE NAPaNJeNbHO TPATHIEOE-
HOM TexHMKe ceMaHTHYecKoTe anddepenunana. HIxanuposannn u
ouenke ¢ momomew CJ{ nmogeepranucst 10 smonpmoHaanENIX COCTOH-
HHA.

(6a meTona manm TpexMmepHHe pemenus. Rosddunmentn pan-
rosoit xoppeasnun COMPMBHA A4 LPOCKOHH HA COOTBETCTRYIOHES
ocn cocraBuny 0,92, 0,94 u 0.79. MosyseHHse Pe3VIBTATH MO3BO-
JHRR ABTODY ¢¥yIUTE 00 ycroliumpocTn kaHoEHYecko#t daxTopHOH
CTPYKTYPH ceManTiaecKore Inddepenumana [1].

HausHo mosarate, 970 yomex HCCIeHOBAHHIA Mo;ReT OuiTh ofecne-
YeH TPOABBOJIBHEIM HAIPOMO-IEHHEM BCATRCKHX METO0B, HAXOMA-
MEXCA B PACHOPAKEHMH MecaegopaTe . BuGop MeToq0s H CTPYETY-
pa HX COBMECTHOIO WCIOJIb30BAHHA JONKEB HAXOTUTHCA B COTXACHI
¢ NpPYpPOAoH W CTPYRTYPOH AHATHAAPYEMEX NAHHHX, TEOPeTHIOCKAMH
OPeICTABICHNAMN M THOOTE3AMO HccaefovaTedsd. Heolxogmmum yc-
NoBREM ITOFO ABAASTCA IIAHHPOBATHNE UCTOIL30BAHNA METOLOB MA-
TEMATHIECKOTO AHATM3A JAHHMX HA CaMHX PAHHHAX 3Tanax ucelego-
BAHRA.
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Meroae! KnaccHQHKaunm

T.C JdBOB, T.M.IECTYHOBA

IFPYHHOUPOBKA OBBERTOR
B HPOCTPAHCTBE PA3HOTHITHBIX IIPH3HAKOB

I'pyooApoBKa 00BEHTOR OCYDISCTBIASTCA HA OCHOBE HOECKA 3aXOHOMEDHO-
£Teil, B KAT8CTES KOTOPHIX BECTYIANT JETKO RETEPLHPETHDYEMES JOIHTECKES B~
pamenra. MeTox nemuUT 8 pycae paapaﬁoraaaoroﬂI‘. C. JI6osum [2, 3] monxona,
¢ IOMOMbIO KOTOPOFO MOJKET POIaThos IMHPOKNH CHEKTD 3amad, BOOHEKAKMIAX
npr aEaNK3e COMAOIOIMNECcKoil ERQOpMALRR, KOTHA ACXOTENE NAHAKE ABIAKRTCA
SHATERAAME PAaHOTAUHEHX OpH3IHAKOB. 3TOT DOEX0T, Gasupywmaiica Ha ACMOdL~
30BANEN DOBATHA JOTHIeCKOH 3a KOHOMePHOSTH, HO3BONALT YIeCTh TAKKE CISAYI0-
IEe TaCTO RCTPETAKNIINSCHA B CONAMONOTHA OCOGENNOCTE HMCXOMHNX MATPHI faH-
EWX, 3ATPYIHIEHOUES OPAMEHOENE IIA BX AYaJIA3a TRATHNHAOHHEIX MaToMATREYEC-
KAX METOROB: MHOIOMEPHOCTDH, EQJATEe MPOOYCKOB, OTCYTCTRES MOJECTA M3yTas-
MOTO" ABJIEHA, :

1. Coméparenpnans m JopMaNbHAA NOCTAHOBKA
3a]a9y TPYNRHAPOBKA 00HLEKTOB

B macrosmell cTaThe mog sagadell rPYINHDOBKHE 0GBEKTOB HOHH-
MaeTCA 3afada pa3bHMeHEA ReKOTOPOro MHOXKECTBA 00BEKTOB Ha He-
CROABKO HRMEpeceRalIIAXCH TPYHEH To NPEHUHEY (IOXOMKECTH)
CBOHCTE HA OCHOBE AHANM3a BMUAPHIeCKOR TAGABULN JMAHHHX 06 3TBHX
ofpexTax. ! ' ‘

.I'pynuaposra 06beKTOB HPOROOUTCA ¢ HENBI0 HoiydeHER Gonee
KPATHOTO ONMUCAHEA (OJBMIEX MACCHBOEB HEQODMAHME B BMIe CPYAM
BAHHRIX, OBJANAIMAX CXOKEME cBOBcTBaMA. Boxpmoe RoARYECTRO
HEAMBEAYANIBHNEX ONHCAHKN 3aMeHAeTCA 3HATHTEABHO METHLIIAM TAC-
oM omucaguit rpynn, EcTecTBeERO, UTO NPH 3TOM HEM30EIKHO HEKO-
TOpOe OorpyONenye, JACTAYRAA HoTe P KEPOPMATIAN O Kas[I0M 0TI b-
EOM OOBeKTe, OXHAKO OT0 XR6T BOIMOKHOCTE IONYydIeHMs Oonee
HATAAOHoH o6med HapTHER, TO3BONAET Ny4mle YACHUTEL CTPYKTYPY
BCETO MHOMKECTBA NGHHKX, OODEReNATh RalbHelmIEe¢ HaOpapleHEd
ACCNeNoBREME, uTo 0coDeHHO BKHO HA PAHAHX 3TamaX obpaboTkm
madopmanun. Mmerno Torga B GONBMAHCTBE CAyI48B M BOIHHKAET
3a7ad9a rPYONEPOBKH.

IIpu pemieHmHE 3ayavu MPEfLONATAETCH OTCYTCTBHS (CYMEPIETER,
T. . HeT KOBKDPeTHOTO OMECAHAA Tol mpobreMu Hinm 3agayy, IuA KO-
Topoit 6yNeT HCHOAB30BATECH PE3YAbTAT IPYUOAPOBKE. B s1ux yexo-
BEAX CTABHTCA 32fiAYa HAXOKOOHUA HOKOTODOH «eCTECTBEHROMY TPYI-
THPOBKH,
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@opyManpHad NOCTAHOBKA 3a7a%k caeAyiomasn. Hmeercs HexoTopoe
MEO:KecTBe o0BexToB 4 = {a,. ..., 4;. . . ., an}, BROpaHHOE U3 Te-

HepadbsHoil coporynaoct T @ A C T Ramkpomy & = T momer e
K

conocTasIel B npoctpaneree [ = H I npnsnaros X, X, .. ., X,
. = _

BexTop 2 = (X, (a}.. ... X;(a). . ... X, (¢)). Saecp ansa mwodore

Vie=1, ... ncumpoaom [J; oDe3HATEHO MHOKECTBO «MBICHIEMBIXY

3Haqemlﬁ KOTODbIE MOFKeT NPUHIMATD DI 3HAK X;Ha ob6pexTax n3 T,

X; (¢) — sHaveHne mpu3Haka X ; 171 0§beKTa Q.

Marpuna v = {1,_,} Tae .r!_, = X;(a;), i =1, 1, N j=1, n, ectn
SMOUpHYecKad TadaHua aad oo'heHTOB MHOMeCTBA A. CTpDhH 701
TaBINLUBL X3 = (Liqe « - o Lijy - - -4 Lip). ¢ = 1. N, BazoBeM peannsa-
oA, Tarmy oﬁpa'sou. MHOMeCTBY 00BeKTOR .4 COOTBETETRBYET Ha-
Gop peamusauni f = {&n . . ., Ty - . o x;\-} B 72-MePHOM HPU3HAKOBOM

npoctparctee DS Dt D, D= HD‘ rae D_;C,Hj — \mo—
=1
JKECTBO 3HAYeHUH npnsnaxa X ; Ha ofneKTax MHOMecTEa A. Cnocaﬁ-

dopMupopanns MHosxecTea D mo 3\[]:[!{1)11‘?[961{01.{ TabIuAle v OUECAR HILKE,
Paccyorpuss MHOKECTBO BCEBOSMOKHHNY pas3fuenui MaomxecTea 4,

N
obosuaum ero B4 : R, = |J BRY, rae R', —mmomxectro pasbuennii 4

k=1
Ha k rpynmo.

k .
HYCTB a‘kE RA! akz {Al‘! R | A'\?&' AR ] AJ‘{}’ U A\’=A1
A, N Ay =, Vv-—,&p,vp—ik
MuoxecTEO A\, HazoBeM v-ii rpymmoit % ofexToR B pasbupre aF.
~ Rampomy o &= RY cooTeercTyer BmodHe oupefeleHENE Habop
o= {1, ..., Ty}, HpelcTapasomui cofol pasbuenue Ha &k wom-
i
MHOECTB MAO/KECTBA 1 | Tw=1f T[] Ty = (&, Vv u; v, u =
w=] :
J—— . . . _ .
=1, k; "= R C R, rne Rf — MHO}KECTBO BCEBO3MOKHEIX Ppasdu-

BOK Ea K MOXMHOKECTB MHOkecTsa I, B, — U RI.

Paabuennio T° MOJKHO CONOCTABATE (Heonnoanarmo) HAGOP MHOIKECTE
Ty,. .., Ty supoerpancrse D, ynosneTsopAomuit cnenymnmu yeao-
BUAM:

we= Ty,

Tvﬂ TIJ-=® VV?&P*; -V l"l=11 k, i (1)

.U, .- U< D,

Iaa onncanus MEoxkects T, . . ., Ty ACmOnB3yeTcH HEeKOTOPHIE
k1ace dyEKUME O, ITH MHOMKECTRA, vrosaersopaomue (1), nazosem

I 3peck J — xexapropo mpomssepemme Ty, M, . . ., In. '
2 -JIoCKOALKY S3XEMENTH o MoyEo I[epe'{nc.llﬂ'rb B IPOMBBOABEOM nOpn;me. ‘To
HOMEp SaBHCHT OT 3TOr0 HOpATKA. :
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ragcomavi. ITo cymecrny, @ — 270 A3KMK ONHMCAHEA TAKCOHOSB. Tax,
wanpHMep, B kagecTee O MOKHO HCIOAB3I0BATL KJIACE JHHEHHBIX
Ppynrunii, KyCowHO- NHHEGHHKX, JOTUYSCKHEX B T. d., B TOM YHCIE H
raace QYHERUAL TPOU3BOTBHON NPHPORH.

O6osmaanm o = {T\. ..., T,} — voukperaw#t naGop ms k
TAKCOHOB, 3ATNHCAHHBIX € IOMOMBIO cbvnmum riaacca @. ITyers QF =

— {GJ '} MHOKecTRO TaRuX A-nalopon, Q= U
=1
3afata IpYUNHPOBKH COCTOHT & HaXOmOeHust ¥ = £, MarcuMu-

3upYOmero HeKoTopelfi KpuTepuft rauecrsa F: F(0*) = maxF(m)

Hafop @ 0HO3HAYHO onpefet1der pazfueky tF & R, Ha MHOMe:-
ctBe £, a1¥ COOTBETCTBYET O M TOIBKO OQHA PASOABEA 0¥ MHOMECT-
pad. Tawnm ofpasoM, BKNacce pyERUuE O DOMOMBI0 KPHTEPHS Fom-
pefeTHTCA HAMIVIIIHEG DasGHBRE MHOecTBA 00beKTOB A Ha FPYLILL

Kpurepnii £ B Gosbired 1L MEHBIER MeDe NOMTREH NPEACTABIATH

coboil fopMANBHYI0 3AHECE CONEDHATENBHOrO NPMEUUUA $I0XOMECc~
TH» CROHCTE ODBEKTOR, NOIABINNX B OTIH TAKCOH.

2. Ongcanite TAKCOHOB
B KJAdcce JOrmvyeckHux QPyHROMI

fpusaar X;, j = 1, 7, MOKeT GBITH H3MepeH B TOK wIn HOH mKa-
ne. B zaHRo# paboTé pAcCMATPUBAKTCH CIETYIONIAE THAL NPA3HAKOB:
HOMHHAJbHEE (M3MePeHHRIE B MIKAXe HanMeworanudl), 6annsHble, OO-
pAAKOBHE (A3MEPEHHbIE B IIKale TMOPAKKA 3) KONWIecTBECHANe (13-~
mepeHnsle B a0CONIOTHOR mKane oTHOmIEHRE mui HHTepBa.‘JOB)

PatcMOTPAM MHORECTBO HECORNANAMYX SHaYeHME 23TOr0 UPE3HA-
Ka Ha. 3unnpuqecaoﬁ TabIHIe Ansa MHOMHECTBA o0BerToB A : Zys Tap oo e
- rN , rae N; — 9ucIo HecoBIAMAOMIX SHAYCHUH, N;<{N. Kpome
TOTO, n.rm KOINZECTBEENNX H HOPASKOBHX OPAU3HAKOR OyIeM npegno-
AATATH, 9TO TAKOS MHOMIECTBO HECOBIANAKMIUX 3Havenuil ymops-
NOTeH0, T. €. Iy < Za < . <:.rN.

MHO'&\ECTBOD (I)opmnpye"rca CHEH YIOMUM 06pa30M D; = {2y, Ty o
.. ,xN }, ecom X saMepeH B IDKaAe HAHMeHNOBaHMH HJIM ODOPAAKAE;

D; = {a: | z ~,<; r < a:N )}, eopm X ; — KoM@YeCTBEHEBIE OPU3HAK.

Ha muomecrse I onpenennm MOHATHE HPOCTeiiNere MEOHKECTBA d;:
ANA HOMEMAJIBEOTO Opm3Hara X; mwboe modMromecTEo HA [ HBJIH-
eTCs npocreumam, T. e.

djz{xily Iigs R IEQ}:
1\{‘_“3’_1<52<.,..'<iq~$;Nqs ‘1%qu5.

? PaccMatpHBAETCA TONBKO TACTHHIE CEYAAl INKaht MOPAFKA: gafop- 3Haqemaﬂ
TAROTG TPHIEAKA eCTh YIOPANOYeBEWIE Habop Garmop.
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a5 GannpHoro MOPANKOROIC IPE3AAKA X; DPOCTOHIINE MHOKEECTBA
BRIOYAKT B cebA omHo NA60 EeCKONBKC HECOBNAMAIMIAX COCETHUX

sEazennit A3 D;, 1. e,
dj=={zlx e D L) 1K<pKLI<H;

Jl1a KoAWTeCTBEHHOFQ HPUSHAKA DPOCTEHIIAME MHEOMRECTBAME
ABIRIOTCH MHTEPBATH, T. €.

4=zl <s<zy, 1<p<g<N,

Hyers a = I, d; — Hexoropoe mpocTeitmee MHOMecTBo Ha D
OnpefenEM 9IeMERTADHYI BHICKA3HBaTeJIbHYI (YEEOED (3.8.4.)
caepylomuyM obpasomM:

I{a, d)=0, ecar X;(a)& d; um X;(a) He U3MepeHO.

I {a, d;) ecTh gBYMecTHEE DIpefmKaT, d; — 910 MHOMECTBO MCTHHHO-
cre, 3.8.0. I (a, d;). .
O6osEatnn depes z = {Iy, . - s Ljs « -+ LTn} — MHOKECTBO IOPH-
3HAKOB, A Yepe3 ¥’ — ere NOAMHOKECTBO. PaceMOTpEM NERapToBO
npouzBeeRue
M
D= [l ds M=|X"|<n
m=1

Kospionknueil ¢+ § BasoBeM BHpakeHHe BHAA
M

S(ar D)= & I(a d; )
m=1

M — AaiAa KOHBIOHKOWH.
MuoaecTs0 D' — MHEOEECTRO HCTHEHOCTHE HOHDIHKIOAH S — AB-

AAETCH TaKCOHOM KA rpynme ofsertos A C A(Va= 45 (@, D) =
=1).

CunTaeTcss, 9T0 3HAYEHEA OCTAILHEIX OPE3HAKOB, He BOIIENMIUX
3 2’y JaA obpertos Tpymus A moryr Owmrn dwbmma (d;, = Dj,).
Taxkunm 06pazon, GPH HeoOXOXMAMOCTH MOMKEO CYRTATH BCE KOHBIOHK-
MY UMEIOmMEMY JIHHY 7.

C yenomHerHEeM «KoRGUTYPANUNS TAKCOHOB MOKHO HCIONBIOBATEH
Gonee cIomHEHe TOrmYeckme QymkuEE — graswoBxoEr, [lom nuawn-
PHKHAAME GyNeM DOHEMATE QYHKLRIO clefyiomero Bapga o:

L(a, D) =S (a D)\ Sa (e D)V . . .V 8: (e, D)y
rge D' =D [J B;, U ... U Dj; I nazosen pumeofi XESHORKINY.
18 onmcaHus TAKCOHOH OYAeM HCTOMB30BATH HABBIORKIEE, yAO0R-
JIeTBOPAIONE YCJIOBHIO:

nyers V; = 1, n, df' — mpocTeilmee MEOXECTBO HO IPHIHAKY X;,
BXOANIEe B M- KORBIHKNUL S, amsswrkmmr L (1 < m < e);

4 KoEBOAKNNA ~— JOrEUecKas Omepanss «m: A & B osmamaer «A m B,
Jlormdeckas OUePal¥UA «AJHY.
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rorfa d; = d} U-«- U dﬁ AOIHKBO GHITH TaKAe OpocTefinnM MEOKE~
CTBOM 110 DTOMY IPABHAKY B COOTBETCIBYHIMEeH mMKaie,

B paborax [1—3} moxasano, 910 Kaace Jorugeckuy $yHRUM oT
IEepeMeBHEX, H3MEPEHHBIX B PasHHX WIKajax, oflamaer pAmoM NeH-
yNX cBolieTB. [nA 3aMaq FPYONEPOBKY, BOSKHKAIOMYUY, KaK HPaBM-
70, HAa PAHHUX CTafMAX WCCHeRoBaHUA, OJHHM K3 Hanbolee BasmHEIX
¢cBOHCTB sABASETCA HATAANHOCTE H XOPOWIAA WHTEPODETHDPYEMOCTEH
ONHCAHHEA FPYNN, IPocTaA GopMa 32NHCH TAXCOHOB. HaK NOKASHEAET
OPAKTHEAS, 177 CHeMUANHUCTOR IpuKIaaRold obnacte xpa pabore ¢ Tad-
aEnami 603 bmoN PAsMEPROCTH U PAZROTHITHBIMY JI2 HEHME OPeII0UTH-
TeabHEE NOJYIATh XoTa ¥ Goaee rpyloe, HO LPH 3TOM JEIKC BOC-
OpHEHAMASMOE YeJX0OBEKOM OHEACAHUEe. I’IGHOHLSOB&HH& JOTHYECKIX
GYyRROFHE NO3RONAGT CTPOHUTH ANTOPHTMH NPN HALIWYHA OPOILYCKOE B
TalIENAY, HCNOAB30BaATh IJIA OOHCARMA IPYLO He BCe NPHIHAKNE, BH-
nenAa Hambollee CYIMECTBeRHEE I8 IPYDBIMPOBKE.

3. Kparepnii rpyunapoBrm

Ha comepxareapHOM YyposHE 0yieM NPpUAeDHUBATBECA HEell, Ko-
Tophe AUA ROIMTECTBEHBHY NPA3HAKOB MOMKHEO HATIANHO ZOACHUTH
TaK: OpH I'PyOnEposKe o0BeKTOB OOBITHO CTPEMATCHA K TOMY, YTOOH
0nnyd MAKCHMAJBHEMM HJOTHOCTH Kamnoﬁ I‘p}'ﬂHH B OTIENBHOCTH
H PABHECeHHOCTh TPYOIN B NPUIHAKOBOM NPOCTPRHCTBE., JTH LAeH B
pasHoM BAZe ECHOIB3YIOTCA B HOJLIIEHCTEE DOAXORKOE ¥ XOTH He HOJ-
HOCTHI0, HO B 3HAUETeNRHOH Mepe OTPAKAIT TOT CMECH, KOTOPRI
BPRIAAGHBASTCA B MORATHE «ecrecTrenHoly rpynnupoprs. Cregyer orT-
MeTHTH, 970 HpeJIo:KenHH# B Naryoi paldote HOBHME KpUTepHA rpyn-
IFPOBKA OOBEKTOB B HPOCTPAHCTEE PABHOTHNELIX NPABHAKOS B CAY-
Hae KOJAHIECTBOHEHX IPU3HAKOE, N0 ¢VIIECTBY, AHAIOTHYEH USRECT-
HOMY HDMTeDHK MEHAMAJBHOR JHCIEDCHE (CyMMapHOro odmeMa
o0nacTelf, ONECHBAIGIEAX I'DYIOH 00BEKTORB).

ITepefineM ® GbOpMYIHEDOBKe KPHTEPUSA TPYAUEPOBKE OGBLEKTOB.

Ecuu B npocrpascTee NPpHE3HAKOB HET «CTYCTKORY PEANNAANEH, O~
OTBETCTBYINAX MHO¥ecTsY obsextor I', To aMmmrpBueckyno Tabanmy
U, COOTBETCTRYRINYVIO J1000MY noImuoskectsyY ob6bextos us I', MoxHo
PacCMAaTPHBATE KAK BHOODPKY ¢ PABHOMEDPHHIM IAKOHOM PACHpefede-
nua °,

Kaxpoit gE31OERGED L COXOCTABAM BePOATHOCTh €8 BRWIIOAHEHIIA
P;. Opa oupenensAerca Taxr.

Ilycrs mmMeercss XorwpoBrnea S, J; (a, d;) — 2.8.4., no j-My apu-
3HaKy BxofAmas B S. Ecim X; — HOMRRANBHHHA DpU3HAK, HMEX-
Il 1, 3HA9eHAA HA MEOKECTRe 00beKToB A, To d; BKImIoTaeT B cebA
n, KAKEX-TO H3 3THX SHAYCHMI, 4 BePOATHOCTD BHIOOXREENA [; {2, d;)
pasHa ps = n,/Mg. Ecan X ; — wopankorwii npuanaK, TpRARMAIOIEN
Ha MHOecTBe 4, ry 3HaYeHNH, To d; BRIKNYAET M; COCENHHX 3HaTe-
mui 8 py = n,/n,. Jag xoamvecTrennoro npusHara X; d; = [bmin,

¢ 970 BaREOE CONEPIRATENHECS LNPEHIOI0MKEHRS O CMECIE TeDMEHRA (TPyIIEpoB-
Kap, ¢ KOTOPHM MOIKHC CLHOPRTE.
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4. 1 ecan nepes [Hnin. B0 sy ] 060BHBTATH MIHHMATBHBIH EHTepsa.,
BREOA0MNE 3Ha9eHHA 9TON0 UPUIHAKA Ba 00BeKHTAX MHOWECTRA A,
TO [ICKOMAS BEDOATHOCTE BHSHCIHETCH [0 (opyyae p§ = (b —

b,,,m) (bum Pin). Torda BCPOATHOCTL BHITONHEHHA KOHBIOHK-

Ut PABKA Pg == D5 P& ... Ps. BEPOATHOCTE REIIOIHEHNA NUSBIOHE-
s L= ;N\ §; 8 L L0/ §; onpenessertest 0o cTanfapraoi dop-
MYJe ¢BRIWISHHA [T HCKIFIOICHIH,

C apyrofi croposisl, HMESTCA BOOIHE KOHKPETHOE 4HCI0 00BERTOR
MHOXKecTRA 4, ATA KoTOPHX BRcKadmBadue L ncruano. Ofosmadus
ero N, lorua vy = NNV ecrn Ii)aumqechaﬂ QACTOTA BLIMOAHEHIA
Aussopkuny L Ha qauwoll ammupuueckold Tabaune. Pacemorpna pe-
auvuny f (L) = vp — Pp, XapaKTepu3yIOOy® CTeNeHb IPEBLITIEHHA
YacTOTH BHIIOAHeAdA [ Maj anpHopHOH BEpoATHOCThI. ByleMm cun-
TaTh. YyTo geM Dodwmwe f (L), Tem mpenowTuTtenpHee paccMmarpupats 17
(MHO#ECTBO HCTHHHOCTH L) B KagecThe TaKCcOHA, a o0BexTs 113 A, Ha
KoTopuX { WCTHEHO -- B KadecTBe CPpynOoel. DymeM ucmoarn3opaTs
7 {L) xar xapaxTepUCTHRY KAa9eCTBA TAKCOHA BHE CBA3H €10 C OCTATh-
neiMH TakcoHamu, Mawxcumusapya f (L), Gyaem oTaasats npefnodre-
Klle TAKCOHAM ¢ «UoBLIUleHHOH KoEHeHTpauuelk obbexrtony,

ITycre mateerca mapa tawcomos T o T, oOuUCHIBAEMLIX AUIBIOHE-
wuasmu L, w L,. Paccumorprs ROHSIOHKIHIO SI.,, YROBHQTBOPHIOIIL}IO
TCIOBMAM!

a) MHOYKECTBO MCTUHHOOTH S5 BKIIOIAST B ceﬁﬁ MHOECTBA IiC-
tugrocT nud L, u L,;

6} S,, HMeeT HaNMEHBUICE SHAYENHE BePOATHOCTH Pg  cpefn BCeX
KOHBIOHKIUI, YEOBJETBOPAKIIMX VCNOBHIO a).

Ilpr ofbegEHERUR TOYEK, HNPMEARISIKAINMX IBYM TARCOHAM, B
6;IUE npocTefinnil TAKCOR KOHLIOHKIIA S, ONMCHIRABT TAKCOR € HAL-
Ayvamell XaPARTEPUCTIKOH KaYecTBa.

Paccmorpam seanwwnny A (L, L,) = (P, —'1— P )/ Ps, ., xapakte-
PHBYIOMYIO cTeNéAb YXYHITCHEA KAYECTRA OMUCAHUA TOISH ABYX TakK-
COHOB Opl ofheilHeHNE NX B oIuH npoeteimuit. Ee Gymem ucmonbso-
RATh B KAUECTBE XAPAKTEPUCTHKY BIAMMHOIO DACHONOMEBUA NBYX
TAKCOHOR, 0THABAA OPeIOOYTeHHE Hape, nyelomeil MeRbInee A (L. L 2)
DM OPOYHX PABHLIX YCJOBHAX.

B ragectie 0Gmero KpuTEPHSA KaueCTBA PAACHEHNA HA mse Ypynnol
HCIORB3YeM '

F Ly Loy =1 (L)) +F (L) — A (Lys L) : (2)

Ecan npoussonurtea pasbuska ua b > 2 rpynm, To MO;KHO HCNOIE-
BOBATH HOBOJLHO PACIPOCTP2HEHHEHI B muTepaType MeTon uepebopa
10 BCeM mapaM TRKCOHOB W B KadecTBe pesvasTupylomero [5] Gpars,
HappHMep, Cpe/jHee 3HAUCHHE!

F (L, L oo Lyy= %ZF(LE, Ly..

dmecs N, = &k (f» — 1)/2 — aucnao map rpynn 3agaza rpymmpoBRn
CBOIIHTCH K MaKCHMH3auud F.
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4. HparTroe onmcanme aaropuTMa
H MOJENBHOro JipBMepa

Iasg HaxomAeHHA HAHIYIOIETO B CMBLICIE TPENI0MEHHOTO KPUTE-
pEA pasbneRns paagaﬁoTaH anropury ALOT ¢ coxpamennsy nepebao-
poM, PeanM3YIOmHE OKAlbHO ODTHM2IBHYK TNPOUENYPY NOHCKA
NEABIOHKUAE N0 DpHHIMNY «a1y9mni x ayumwenys. B nanumit vosmert
OpoTPAMMa COCTABNeHa RN CAYYafd, KOTJAa TAKCOHR OANCHIBRIOTCA
worbROHKIMAME. OEUCAHWe ANTOPHTMA NPEBOAUTCA NAA 3TOTO HACT—
gOTO chiydad.

Bugdop I-z0 marcona.

Hlae 1. Mmeym npocTelimee MAEOKECTBO &}, ABIANMHEECA MHEOKECT-
BOM HCTHHHOCTH HeKoTopoil 3.8.4, S!; f (SY) maxceumansua. FHpn stom
nepefiop OCYMECTBINAETCA TO BCEM JIPU3HAKAM Il IO BCEM 3.B.d., Ko-
Topuie BCTUHHE Ha [V, ofwexTax nexoluoro muoxectsa § (1 — f) <
LN, 6(1 4 p). Bearanna 8 3aplicHT OT KeJa6MOTO TILCTA TPV
ke 6 = Niky. Ecam ato Tpyamo ykasaTh, To kg, BONAFaeTCA DaBHBIM
MHHMMATBHOMY IUCAY FPYIL, KOTOPOE MOKeT NPEINOIOMRATE Clersa~
amer. Yueno kg sBAAETCH AMIME OPHEHTHUPOBOYHEIM, ¥ B HPLAIUOE
B 3ABUCHMOCTH OT CIPYKTYDHEL JaHHLIX MOKeT ObIThL BueJeHo Hoakine
HIH MEeHBIHE, 96M &, Ipyun. Bennauna f§ xapaxtepuayer upefnoxo:kit-
TeABPAYI HEONHODOAHOCTE TAKCOHOB O IACITY CONEP:AHAIIMXCA B HUX
obbexTton, HanpEmep P = 0,3. Ecau rakyo S* Bubpars He yaaercs
{aTo BOBMOMHO, KOTE& Beewm 3.8.¢. yAopiersopseT nubo CAHmKOM
MEOTO, 100 CARIIKOM MAJI0 06HEKTOB), TO 3BHaTeEne [ yseqnauBaeTca.
B npepeae nepefiop DPOM3BOIWTCH N0 BCEM CPOPMHPOBAHHEM IIPOC-
TeRMEM MHOMECTBAM (M COOTBETCTBYIOIMUM 3.B.&.).

Hlaz n2 (>2). Umenm xomponkuuio Inuas »l. Hocne (n1 — 4)-ro
mara mMeeM KOHBWOEKUNX S™-1 pinum ni — 1, reTHERYIO HAa MHO-
mectse D711, MopMupyem muoxecrsa D', onpegensdmonue KOHBIOEK-
mee  gamEs rl, Oyrem npucoesmHerua ® DUl pneMeHTapHBIX
MHO:KECTE 00 IPHIHAKAM, elle¢ He Bomefnmmym B S°% B xagecrpe 571
BulHpaeM TAKYK, ¥ ROTOpOH

§(8™) = max, f(5™) > f (S).

Ecam raxyio BufpaTe He YNaeTcA, TO NOUCK 1-T0 TAKCOHMA 3AKAH-
agpaercA: T, = D™ g opnucwBaeTca KORBIOAKUEed S = Sm-1 .

Ecan mamam $™* m nl = 7 (T. e. BCe NPNBHAKY 330efiCTBOBAHE),
70 Ty = D™, oH ONVCHEBAECTCH KOHDBIOHKHueH 5 = S"1,

Oupenenega rpynma ofvexrosd = {& |a = 4, S{a, T,) = 1}.

Bubop ki-z0 maxcona, kI = 2.

Nmeesm Ty, Ta, ..., Ty, OOHUCABHEE KORBWHRIMAAMI S;, S, ...
.. .,:S‘h_l. BuiGop Ty amanornden exbopy 1-ro Takcoma ¢ Toi pas-
sEOes, YTO:

BHOHpaeTCH, MCXORA H3 KOAMYeCTBA 0DDBEKTOB, €le He pasrpyn-
OEPOBAHHEEX, H KOJHYECTBA TPYON, KOTOPOR €IMeé MOMHO 00Pa3oBaTs
{MaxcEMaaBHOE IHCIO TPYEI Ayax TOKHG GRITH 3A1AHO);
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DNpAIecKas TadaEna

X, X, X, X, Y, X, X,
ay | 4,97 3 43,0 Q0 3 4 40,04
. 5,15 3 40,5 i 3 4 41,0
ay 4,80 6 70,0 t 3 4 40,0
a3 4,80 4 73,5 1 3 4 47,0
a; 4,90 6 40,0 0 3 4 45,0
o 4,8 5 65,0 1 3 A 42,03 .4,
a- 5,05 4 38,0 1 3 4 40,0
ay 5,07 4 57,0 1 3 4 38,0
as 5,00 3 40,0 i 3 4 39,0
Glp. 4,83 5 42.0 1 3 4 43,0
au 5,10 4 50,0 1 3 4 40,0
ap 1,10 9 67,0 ] 4 1 50,0Y
an 1,20 8 70,0 0 4 1 55.0
ay | 1,15 10 63,5 ] 4 1 50,0
15 1,17 8 66,0 1 4 2 52,0
a1g 1,21 8 67,5 1 4 2 57.01°°
- 1,12 10 65,0 1 4 2 60,0
e 1,20 9 68,0 i 4 2 $0,0
a1 1,16 9 G9.5 1 4 2. 1520
@ 10,00 2 50,5 0 5 3 82,0}
on 10,10 2 51,0 ] 5 3 85,0
2z 9,30 1 55,0 0 5 1 80,0
an 9,35 1 56,0 0 5 3 84,0
an 10,05 . 1 57,5 0 5 3 81,0
fes a.80 1 58,5 [ 5 3 80,034
a . 9,38 2 53,0 o 5 3 85,0
aar 10,08 2 55,5 0 5 1 83,0
axs | 8,90 -2 57,0 0 5 1 86,0
azp 8,87 2 56,0 0 5 1 83,0
as 9,01 1 50,0 0 5 1 81,0)

HOPANOK HPENIOYTEHN ONPeNeNAeTcH ¢ moMompo F;
k1—1
T (§, Tr) =2
Hdna nposeprit paGoTocuocoGHOCTH LPOrpamMMEL, pearH3ymeit BE-
DICOMHUCARHEIA & ITOPHTM, OHI4 B3ATA aMUIApPHYIecKAA TABIAOA, COmEp-
yamag EEPopManK®d U0 ceMM OpEBHakaM o 30 ofbexkrtax. IIpMsEaru
1, 3, 7-it — Ron@YECTBERNUNE, 2-H — MOPAIKOBHIE, 4, 5, 6-f — HOMU-
HaxnRete, TpeGoranocks pazfETes 00TLEKTH HA TPH —— OATH FPYIOIL
B peasynprate paors HpOTpaMMel BEISNANACH TPH TAKCOHA,
Th={ala=D, 48515} Y {x 1z Dy,
2= {3456 U {zlze Dy, 2 =3} |
U {zlz&E D, 2 =4y {z |2 Dy, 37,99 < = < 47,00},
To={z|lces D, 110 z121} Y {& |z Dy,
CreE (8, % 10 U | -
U {zlzes Dy, 65,00 273,50} J {zx]|x= D,
z =4} Y -
UflzlzsDs, z={1; 2} U {r lresDy, 50,00 < 25

< 60,00},
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T,={z 2Dy, 89<Lr<C 10,10} U {x |2 Dy,
ze={1; 23 U
U{zlzes D, 50,00 257,50} {z |z Dy,
z=0UA{zl2z&Ds 2=5} | {x |z Dy,
= {1; 3} U {z 2= Dy, 80 < 2 86}

Co0TBETCTBEERO BHASAMAACE TPH Ipyunsl 0Gsekros. [lprmagnenc
gocTh ODBEKTOR K BHIIEYKA3AHHHIM TAKCOHAM ORDPLHENASTCH INCTHH-
gocThl0 KoABOHKURE S§,, &, §,;, DOCTPOEHHKIX B COOTRETCTBRO C
pasq. 2 mo MHOmecTBaM HeTaHHOCTE Iy, Ty, Ty

A], = {"'I IGEA,_ Sl (a’i_ Tl) = 1}!
4, ={alacs 4, Sy (7)) = 1},

Ay={ajasz 4, §;(a; T3 = 1}.

Ilna ynoGeTsa 9TeHEA 0OBEKTH B NPHNATaeMoH Tabinne mepemy-
MEpOBAHBL B COOTRETCTBER C HX IPEEAJIEKHOCTHIO K Tpymnam Ay,
A, A, :

perpamma ALOT ppAMeHATach NI peOieHASR 3aXaTd B3 061aCTH
MELUIUHCKOR THATHOCTHRE, '

Jdareparypa

A. Beporux f0, A, BBefgeEEe Mep CXOACTBA H CBA3A [N DEMSTHA [EOIOrO~
reorpadpazeckunx damavr.— JAH CCCP, t, 199, N 5, 1971, ¢. 1041 —10314,

2. Jéoe I'. €, Jlorneecxne QYHROWUE B 3afa¥ax SMUMDUEECKOr0 IpBACRa3a~
Bad.— B EkH.: IMumpdgdeckoe mpencKajadde. I pacOosEaBaHue oGpasos.
HopocuOupox, 1378, ¢. 34—64, {Barawea. cmcremu: Bar, T6),

3. Jeoe I, C, Merogs o6pafoTHn Pa3BOTHNENX DKCEEDHMEHTaNBENY JAHHEIX.
Hogoczbrper, 1981,



B. A, MATAXOB, A. A. BECEJIOR, B. H. JE3A,
A . BOJPABRHOBHY

OObIT NIPHMEBEHUA JIETEPMMHAIIIMOHHOFO AHAJIH3A
B MCCJAETOBAHHH BJIMAHIIA
CONMANBHO-TEMOTPAOGHIECKIX ®ARTOPOB

B crartpe NOXA3RIBAeTCH, UTC IPH aHATH3Ee KOBKPETHOrO COLHOIOTITIECKGIOD
MaTepHATA TONe3HO BRIeNATh KOMUNHANNM 3HA4ePH{ pacCMaTpPHBAGMEIX NpH3EA-
LOB, JeTepMNBUDPYIOINNX 3Ead9eBHA HCKOTODHX HCCHeRYeMHX XapaxTePHeTIE.
B rauecTRe cpeicTBa TAHOTO BRACISHAA IPeINaraercs TaK BAIKBaeMELl getepi-
HAOWORHKI aEa’is. PelraeMuwe ¢ ero NOMOIIbIO 3aJaYn RBRANTCA, HO CYIIECTRY,
3a89aMy #10KAJLARIX» cBAR3eil, T. e. cBA3lell MeKDY OTAETBERMI TDajaTTAAMIE
DpPM3HAKOE, 4 Be COBOKYIROCTAMA BCeX rpajauiil, cCOOTBeTCTHYIOMIY PaccMaTpl-
BaeMmKM DPAREAKaM. HY ke MOMRO DPACCMATDWBATE KAK 32Tl IPYIDUPORKL
o6nLerToB. liampas UCHOMaf rpyula cOCTOBT N3 0fmekTOR, chaagarommX Haji-
HEFHHM €04STaKlieM 2HaZeERil npusHarkoB. OTMETRM, 9TO TOT e HIACC RAJAE
peliaeTcs ¢ NOMOMBY MeTONOB HNACKA JOIVHECKIX 3aKOHOMEDHOCTCH, Upeto-
sienpnx T. . JT00BEIM (9T MeTOAR HCDONBIVIITCA TS PeILieHl ] 3afaYn KIaccl-
takanar B eratve I, €. JlGosa 2 7. M. [lecryroseil:.

Cammii pacopocrpaHeHHmE clocof amannsa unGoOpPMANUM — [o-
¥MCK 3aBHCHMOCTell HA oCHOBE 'ra6;|m11 COOPAREHHOCTH MERIY BbIXOO-
HEIMH OpH3HAHaME, OOHCHBAWINEMNI H3IYyTaeMOe ARIeHHE (npoxaene-
HUe CRODOTHOrO BPEMEHHM, NPOM3BORLUTENLHOCTL TPYAA, LEHEOCTHRIE
OpHEeHTAlI), i BXOAHKMU NPU3HAKAMH, BHOPaHHKMH IIA ero 065-
ACHeAMA (HaNpuMep, COUHANbLRO-TeMoTpadliuecKEMHE HPHBHAKAMIH),

Jdpyrofi coocol -— opuMeHeHEE METOJOB MHOTOMEPHOT( 4HATHAA:
(i)aHTOpHOl"D‘ PerpecCHQHHOYO, KIACTEDHOrO U APYrUX.

¥V KakZoTo M3 HOAXO[0B CBOW JOCTOMECTEBA M mejgoctaTtku. B am-
TepaType OHHI He pa3 paccMmaTpubanichk. Hosromy ve 6ylem Ha mux
noapobHo ocTaHasiausatheA. OTmeTnM eme pa3 HanGodee cymecT-
BEHHHE.

I'pynonuporxka — nauGonee npocroif it ecTecTBeRHE cnocod ama-
Juza undopmanuu. Ha mexonueie JanEpe He HAKIAAMBASTCR HIKA-
xux orpamsmgennii, Onenxa p3amyocpAself Me:RIY IPASHaKAMH HA
OCHOBE TOACYETA JACTOT PABNMIAEIX KOMOHAALH uX 3Aavenuil meno-
CPEACTBEHHO OFPAYKAET JOTMKY JMIMPHTECKOTO CONUOJNOTHISCKOrd
aganuza.

Onnaxko npn TOOEITKE YIAYGHTHCA B MaTepHasn, TIPHBNEYs GOOb-
ee 9ucI0 IPpU3IHAKOR I8 {(MHOT‘OMBPHOI‘&") OITEHKY ABIIEHHA HCCIEem0-
BaTE b CTATKMBAGTCA ¢ HEOOX OTHMOCTRLH) NIPOCMOTPA OTPOMHOID HCA A
Tabnuil. JT0 9YACTO NedaeT HepeaNbHbIM LpUBIEYeHHe 0oXee ABYX-
TpeX NPUIHAKOB AJIA ONHOBPEMEHHOH OLSHKIE H3YIAeMOT) MOKASATEXA.

MeToaAEI MHOrOMEDHOTO AHANNEA, KABAIOCE OB, TPEOONeBAT ITO
OTpaHA%eHRE, IO3BONAS OTHOBPEMEHHO HCHONBIOBATH CYHISCTBEHHO
Goapmee YHCI0 DPUSHAKOR, HO UPBMEHEHHES STHX METONOB YaCTO CBA-
38HO C CVIIECTBEHHEMW NPEIUONOKEHAAME, OPPAHRYABAICIIRME BO3-
MMEEOCTHE HX HCHONL3IOBAHMH, ISJAKIHRMH BECHMA TpobieMaTuynoil
HHTEPIPETALMK Pe’yiIbBTaTos.

BecbMa UepPCOEKTHBHE TAK HASHBAEMHE CRENWATBLHEE MeTOMN
TPYNORPOBKM, K 9HCIY KOTODHX OTHOCHTCA M OUMCHBaeMHH HIKE
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seToX HeTepMuRapmonHOore amanmsa [1, 2]. BpogAartca onpenenendbe
$opMATBRLE KPUTEPHH COREPIRATENLAOR 3HATEMOCTII UPYII, HA OCHO-
ge KOTODHIX HX NOHCK &BTOMATH3UDPYETCA.

JTi MeTOHH TOIBONAWT MOAYIaTh KoMOunann wanbolee ¢ymect-
peHHbIX X@PARTePHCTHK OOBEKTOB, JETCPMUHHPVIONINX H3VHASMble
ToKaSATENH. BosmokroCTh mepenats IBM orpoumyie nnmiscantedn-
HY© paoo*ry OO DOUCKY CONEP:RATeABHO BHAWNMBIX IPYIN. IpPOIeTh-
paeMyIo cedwac 06HYIHO HCCAeNOBATENOM, MO3BOASET IIy0/Me KpoaHa-
JE3NPOBATE MATEPHAJ 10 CPABHEHHI0 € NCHOIbIOBAUHEM OONMIHLIX
TpYOINPOBOXK. '

Onnn nz Haubonee d3OPEXTHRHBIX METOROB DTOH TPYIIR — geTep-
MUHAUAOHALE aHaxua. COLUMOTOTH ¢ HAHHLIM METOTOM NpaRTHIeCKH
e suakomsl. [Ipefcrasimer HHTepec HAKOMIEHNe I PACCMOTpPEHIe
OmbITA MPHMEHEHMA JAHHGTO MeTONA B AHANMU3L COLIIOMOTIIecKol MH-
dopuauun. TIpoenypa aranmsa paccMaTPRBACTCA Ha NPHMEpE ONHOTO
H3 ROHKPETHEIX COIIHONOTHICCKUX HmecTepopamnii. lcHoanayotes mea
OCHOBHMX KDHTEPHR IOHCKA CYIHECTBEHHHIX KoMOMHAL{ Xapawte-
PUCTHK — MHTeRCHBHOCTH [ m emrocts C. IlycTs x, — KoMOmHamis
3EAYeRNil TPH3HAKOB OGBEKTOB, OWMICHBAKWIIIX HCKOMYIO I'DYHIY
{HaypmMep, My4YEHBI, ceMedHBe, B BospacTe 25—30 meT, muBymite
B TOPOME); I — HCCAEAYMAad XaDanTepDHCTHxA, oOBACHAeMAH depesd
ralop OCTANBHAIX NPH3HAKOB (HANPHMED, BPeMA, YICIHEMOE OINpe-
ReACHHOMY 3AHATHIO HA MOCYTe), TOTOA

7 _ Nxa'ys C . Xpls
Xg¥s — N Xm¥s T N !
*o C¥s :
e Ny, NUs Nlay COOTBETCTBEHHO WHCIGHHOCTI! IPYII PECHOH-

JeHTOB C XAPAKTEPUCTHKAMH Ty, Y, H OXHOBPEMBHHO € XaPAKTEPICTH-
KaMH o M ¥y Layp xapamepmsye*r CTeIeHB, B KOTOpoil Halop 3ma-

ueHu# TPHSHAKOB Iy TeTePMUHIPYeT u3yuaeMbtii moxasateas y, ';

b
Clay ~— U3MEPHET (UEHHOCTHY HA0OPA XaPAKTEPICTHK L. [leTepii-
HAIIHA MOMET GHITH 09eHb BHICOKOM, M B To Hie speMs Halop xapak-
TEPUCTHK I, TaK PEJKO BCTPEUABTCA CPefiln PECMOH[ICHTOB TiA ys,
970 CTAHOBUTCS MATOLEHHHM [JIA IpefcKasanuil.

Tloner meTepMMHUPYIOMIEX XAPAKTEPUCTHR MPOBOANTCA Hd 0CHOBE
BATARU:

1) nabopa apryMesTOB — HEZABHCHMELY, OG'BHCHHIOU.U[X NPH3HA-
KOB Xy, T, « « -y Ty}

2) nabopa 3maveHmil PyHxmuE — 3aBI{GI.:'[\'[bI‘{ o0 BACHAEMBX Xa-
PAaKTEPUCTHY - Y,,- § = 1, 2, ,

3) moporos AmA Rpmepnes InC— onpe,u;enmomn\ otlupaenMee
KOMOMHANEY BHAYCHHE OPUIHAKOB.

1 Harercunmocts f, 5 TRGACTABIARIAA OO, COCTABIACMYIO PeCHORACHTAME

. Tyma T, CPENE PECHOHMEETOR TMOA Y5, YACGHO MPHBOAUTL B IPOUEETAX ® pac-
cnarpnsarn B. Ka4ecTBe Roa@r:[munema ;[e'IepMHE&I.UI!I ):ma Komﬁuﬂau:{n xapal{-

TEPUCTAR .

151



Merom meTepMOHANBOHHOTO AHANINEA UPHMeHANCA HAMK B Hccie-
LNOBAHNE BJAUAHLA HEKOTOPHY HJIIOWEBHX CONBAaNbHO-AeMOTrpaduge-
CKAX moKa3zaTeldelt Ha CYDbeKTUEHEE MOKA3aTeIH Y OBJICTBOPEHHEOCTR
PeCUCHAEHTOB Pa3JOYHEIMH ACHeHTaMU MIFHEHHOH CHTYamuy 2.

Iuuupageckue pedepeMTH YEOBIETEODEHHOCTE — OTBETHl pec-
OOEZeHTa Ha BOOPOCH AHKeTH «¥YJOBJAETBODeHH M Bl cpoeir
pabotoii?»; «¥YgoBuersopentl I BEH ¢BONM MATepIANBHBEIM HOIOKe-
HzeM?», « YHonnersopens au Bl cmoell :RU3BL0 B TemoM?s.

Conmaasao-TeMorpadbiugeckite MORA34TeNN: cemeiigoe Dojdommenne,
non, Bospact,3apaboraas naara, npodeccus, caysebaoe noaomene,
ofpazoRanme, HUINIAbIE YCIOBHA.

NowonruTe IR0 OHNI npEEledeH T3KOH  YOKABATENb, KK
«¥10BAeTROPEHHOCTE DPecHOHIEHTa CBONM 3HopoBbem». Iloxasareasn
BTOT BEChMA CVIEECTREHHO AETePMIHIPOBAI YAOBACTBOPEHHOCTB pec-
IOHJZERTa RU3HeHHoll cETVamues.

¥raoybaesnoe HMCCAeNOBAaHEe  MATEPHANOE  COOHOXOTHIECKOTO
MCCIEROBAHEA IO OTHOCHTENIREO HeDoapmMOoMYy Had0DY KIHTEBHX
noKazaTenell, B GACTHOCTH COUEATBRO-JeMOrpadiiecKAX, IMEET Kak
CaMOCTORTEIbEHE HATepes, TaKk M Goaee WHPOKoe 3IHadeHUE,

Tipe onpemeagwemen BAMAANY STHX IOKadaTeied {TAKHEX, Hampn-
Mep, Kak nod, Bo3pact, ob0pazosanie, mpodeccia) MONENH B3AHMO-
CBH3HE MEKIY NPUBHAKAMH MOrYT CYMECTBEEHO Ppa3lNudaThCA HAR
PasHEX COBORYNHOCTel, BHACICHANY 10 AARHEM ppusrakaM. IloaTo-
MY 1gJecoolpasHo INpeABAPUTEIBHO Pa3feilTbh COBOKYIHOCTE H3
oXHOPOXELE IPYNOH NO 3TEM NOKAIATENAM. ITE coobparkeHns
YYHTHBAKTCA ¢elfuac, 3 YACTHQCTO, B PKOHOMHYECKAY MCCHCAOBARAAX
TpH DpoBedeHiN perpeccRoRHoro amaamaa [131.

B macroamed pabore onpofoBalmchk HeKOTOPEE CHOCOOH BHTe-
Nemus IeTepMUHMpYlomax KomOmmamudl xapaxrepmermx. CraBmmace
sagada BHABICHAA KoMOmmanmit compatpHO-TeMoTpadmaeckux darTo-
POB H COOTBETCTBYIOMIRX OXBOPOJHEIX Tpynu, OOYyCTIOBIHBAOMEX
YHOBIRTBOPEHHOCTE PECHOHACHTA OTMEICHHNMU BHOIE ACTIEKTAMH I3~
HeHHOH CHATyailnd,

Buiacuaiacsy sHAYEMOCTE OTREIBHHX (AKTOPOB B CTENEeHb YTOHHE-
HEA OMA Ko>PPNOHEeRToB MeTEPMUBHANEH IAH koMmOmEanui, BEAB-
HeHNEIX N0 ApyruM daxrtopam. Hemonrsosanuch ABa OCHOBHEIX BIia
o6paGoTKH NAREHY (Tak HasmBaemeie 3ampocs 1 1 2).

Banpoc 1.

Tloucek xoMOmEanuil oCymeCTBXReTEA B HPOCTPAHCTBE BOKTOPOR
SEaTeHU CPa3y BCeX He3aBMCHMEIX NPHBHAKOB. PeaynpTar aHanass —
Habopyl 3EAYennd HeIARUCUMHYX UPHIHAKOE Xy, Ty » « « Tp ANEHE 12,
YROBAETBOPAIONIEE 3aJaHHKM HOPOTaM HO MOKAa3aTeAfsM eMHOCTH
MHTEHCHBHOCTY . | ’

Sanpoc 2. )

BuasiAwTcA Tayk HA3NBaeMEe 0ajoBHe HeTeDMHEEHDYIONAES KO-
fmEanER — TaKknme KoMOEEANEE, KOTOPHE, BO-IePBHX, YAOBIETBOpA-

2 QOpexT HecaegOPaEMA — PAGOTENRY UPOMEIMICHHHX OPEROPHRTHE KPYOHEOrS
EBAYCTPHANLEOrO ropoga. [IpEpopmMEe HEKe POSYNRTATH PACCMATPRBAKTCE
B MOTOOAYECKONM ILIAEE, MANIOCTPHPYIONEM OcofeHBOCTH AHANNAE.
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T 3aJaHHKM DOporaM mo muTeycupHOCTHE J M eMRocTs ', W, BO-BTO-
phLX, LPH orfpacHBaHER HA060r0 N3 3HATCRUM IPU3HAKOB, BXOMAMAY
B KOMOMEAAID, OCTABIMUECH HPUSHAKE Ve He COCTARIAIOT KoMOuHEa-
M0, YIOBIETROPAINYI 3afaHHsM moporam mo I n . Cwmucad me-
ONP30BANEA 3aMpoca 2 — TONCK HauGolee HPOCTHY CodeTaHMIl, 3HA-
gednii TPH3HAKOB, B HOCTATOUHOM (B COOTBETCTBHEM C 3aJaHHEIM ZOPO-
TOM) CTENeHH NeTePMHUHHEPYIOMIX MCCACAYeMOe ABISHNE. 3ampoc 2 —
Gosee 9KOHOMHEIA C TOYKHE 3peHusa BpedeHM paborsr 3BM — momer
ObTH HCHONBS0BAE BHAYANE NIA OOHCKA ¢OePCHEKTHBHBIN® HaGopOs
OpH3HAKOB, BHPAOOTKM THOOTE3 O CTENeHM BAMAHHSA OTICJLHEIX
TPIUSHAKOB W YTOYHEHNA 3TOTO BJANAHAA Yepe3 APYIEe NPASEAKH.

danpoc 1 Moiker npuMeHsTBCA YyiKe A (ojee OTPAHUTERHOTO
ypeda TPH3HAKOER, KOMOUHAIAN 3HAYeHHAH KOTOPHIX C ZOCTATOIHO
BEICOKOHM TMHTEHCHBHOCTHIO HETEPMIOHEWPORANA H3IYTIAEMHES NOHAZATEAH
HA TPeNBIIYIASM 3Tale AHAIE3A. _

Meroguka WCOOTR30BAHHA JETePMEHANROHKOTO AHAJIN3A MOIRET
COCTOATE B BHMe LOCHEROBATRALHOCTH CJASNYOOIUX IIATOB.

1, Onpenenerue HOPOTOg MO WHTEHCHBHOCTH U EMKOCTH.

2. IpexpapuTeNsHE CTATHCTUIOCKHME AHANH3 MAaTepHANA,

3. Bufiop manfonee cymecTseHANX, Ga30BbIX TPASHAKOB B pemie-
HEE¢ BOTPGCA 0 DpeodpPa3oBaBMi IPHAHAKOR (MOCTPOCHES KOMINEKC-
HEIX NPH3HAKOE-MHIEKCOB HA GUHOBE NEPBHUYHKIX NPHIHAKOB, 00BEKI-
HEHTIE COCeNHOX Tpafammil).

4, IlocneNoBaTeARHOS YTOUHEHHE BIAAHUSI OA30BLHIX NPUIHAKORB
NOCPeacTEoM RKOOABISHHA HOBHYX IIPH3HAKOR.

{Ipz 2ajaEAE mDopoTa HNIA eMKOCTH C yxurhipaerTcs ofmuiE obbem
COBORYIHOCTY pecnomaerToB. Emrocts , Kak 0TMEYanoch, Ompene-
AfeT, HAKY0 MUHEMANBAYI0 JONI oT OOBEKTOR JMAHHOTO THUA MO
3aBHCEMOMY DPE3HAKY NOMAKEE COCTABIATH PACCMATPHBACSMBIE TP YIILIAL
fAcmo, 9ro wem Gollee MHOTOSHCASHHON OyNer rpyuna ¢ BHCOKMM
roaduUOreHTOM ASTepPMEHANHEM, Tem Jonee OHA NAH HAC HHTEPECHA.
BusiBaeHHAA 3ABHCEMOCTE XAPAKTePABYeTcH Gonbmel CTATRCTRYOCK O
HANEKHOCTHI0, OOJABMed HEeHHOCTHIG ONA OPenCcKAZaHwd BHTEPeCYIo-
Were NCCHefOoBaATENA ABRJICHHA.

B 7o ;e BpeMa, weM Gosee TOHKHE «Mnoromepame» JABACHMOCTH
ME PACCMATPUBAEM, TEM MeHbLII® OYEEeT TUCICHHOCTH BHIESNAEMEIX
rpynn. IloaToMy wiMeer CMBIC] 3a0aBaTh TOPOT II0 €MKOCTH OTHOCH-
Tenpne HeOonLmol, ITOGK He YNYCTHTH HMHTeDECHHE KOMOWHAIIMH
¢ GoupIouM YHCaOM NPASHAKOB, LAk M B HPAMeHSHHH JPYTHX METOTOB,
¥opommi cmocol OLEHKHE HANEHHOCTH Pe3yILTATOB — OpOBRENeHUe
AHAJHA3A OO0 OFHOM MeTogHEKEe N4 PANA OFHOPORHLIX COBOKYMHOCTeH
PECHOHACHTOR. OJTH COBOKYOHOCTH MOKHO NOIYINTh, HAXpHMEp,
ToCcpeAcTBOM pa3fueHnsa caydafmmM o6pasoM BEXOTHOH COBOKYIHO-
CTH Ha ABE.

llpn samame® mOopora ANN UHTEHCHBHOCTH, a TAKMKE IPH OHEHKS
monyiedanix KoaddunuenTor AeTePMEHAIAA NIA PasHHX I'PYIN HAAO
YIETHBATH UYTO, BO-TIIEPBHX, ¢ ATePMHHEDYRINeM BIMAHAHE NaRHOH
KOMOUHAIIA X2PAKTePHCTHR MBI MOKeM TOBODETH TONEBKo mpm [ 2=
> 50%. Bo-Broprix, ofRYEO YETEPECEH He UPOCTO BHICOKME Koaddu-
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nuenT geTepyunaniu, npessisaomei 30% (oH MomeT GHTH BuCOK
Vike 138 COBORYNHOCTI B 1OJ0M, RAK B PACCMOTPEHHROM CAYYAE, B TacT-
HOCTIE, U3-33 I3BeCTROM JWATIOHHAOCTH OTBETOB HA OUPENENEHHRIC RO-
IPOCH QHKeTH), a erQ DoBLUUEHHe NDI JoDABAeHHH TeX WAU NHLIX
XaPAKTEDHCTHR.

B Tow caysae. xorga 1edb anANUBA — TOAYICHHE KOMOIIHAat(il
XAPAKTEPUCTHK, HO3BOJSIOMMEX ¢ BHCOKOH HATe:HHOCTBIO HPELCKAsbi-
BaTh ABJIEHIIE, IMEET CMBICT 3aaBaTh BHCOKHH Hopor {Hampmyep,
0,8: 0,9). Koraa mveerca B puay Oonee ofmuil adanus, cpasrenue
cYeTleHil BIMANNA Pa3ANTHHEX XAPAKTePHCTHH, MOMKHO 3aJaBarh
nopor av aTercupracetd (0,0,

B maienm cavuae SBUIN NCHONBIOBAHBI TOPOTH WO KPUTEPHAM (TH-
TOHCUBHOCLTH 1L €MKOCTU, paBHeie coorBercTeenno 0,5 nm 0,01,

Ha srage npeapapuTedbHOro CTATHCTMIECKOTO AHANN3A MATEPHANA
gedecoo0pasHO TONYIUTE OFHOMEPHOS pacnpefelenne 10 OPU3HAKAM,
TAOINON CONPAKEHHOCTH HNIA Hap OpH3HaKoB. [IpoBogures oneHka
OCHOBHEIX TIADAMETDOB CTATHETHYECKOTO pacnpegedenus. Tabuiisl
CONPAKEANOCTH NOIBOAAWT JaTh NPelBapPHTERREYI0 OIEHKY CTeHeRI
BIUAENA BHIGPRHHBIX ($AKTOPOB HA 3ABHCHMAIE OpPpHM3HAE, OoTOGpaThH
HanGojee CYDIECTBEAHRE H3 HAX.

Yacro BOMpocH amkersl NPeRCTABAAKNT HAGODP H3AMIIHE HPOGHLLY
rpafanuii. [lpecaenyercs ueapr coGpaTs MAKCHMAJBHO HETAJEBHYIO
paGopManuw. B 10 e BpeMa coceIHAR TPAAIAIAN MOTYT CYIECTECHHO
He pazaugaTecd 1o cofepkanui. B arvoMm caydae mx meneccolpasHo
CHIENTEH (HaNpuUMep, OHEHKY YAOBIETBODEHHOCTH DeCUHOHZERHTA
pabortolt o S5—7-6anabHoil WIKATe MepeBeCTH B OLBHKY Mo 3-Ganis-
Hoit mraxe). B ro ke ppems npy ckieiike He JOMKHA TEPATHCH Iud-
$epermupyoman cuna rpafanuit. Hanpusep, Onmsxe no zapaborHy
TPYOOE peCOCHIEHTOR MOTYT OPEICTABIATE COREPIHATENBEO PASINTH b
KaTeropui paboTHHEKOR.

Pacemorpry BexoToprie pesyianrars npennapm‘enbr{on TPYOIH-
POBKM TaHHEIN.

¥ posnersopennocts paboToiE

B 1enom cpenns onpomIgHHAIX B AHATHAKDYEMOM HAMU MACCHBE AT-
HHX YAoBIeTROpennnie paforolt cocranagir 78% . Haubonree samerHo
cnpenensIoT yIORIeTBOPeHEOCTE padoToll ro3pacT ¥ 3apaloruas ouara.

JAna  szapabarmpaiompx.  semee 100 py6. yrosIeTBOpPERHOCTH
paloToli eyumecTrReHHO HusKe cpejmed nna comoxymmocru. us pee-
noufentoe ¢ zapaborrom ot 100 mo 250 pyd. xomebuercs PEHOM €O
cpenHHM sHagennes 77% (100-~150 pys.), 82% (150—200 pyﬁ)

v (200—250 py6.). Kas= 3apa0an;ma10mnt 250 300 py6. ymos-
Jre'rnopeﬂfme paboroit coctannsgT yae 95%
3daMeTHO IOBHIIAETCA YROBIETBOPeHEOCTH paBoTod ¢ BoapacToM.
Cpenu pecmompgenron xo 20 JIeT, YROBIETBOPEHHHIX paborol, ~57%;
or 21 xo 35 aer -— 69—72%; B BospacTuwX Tpawmuax or 36 ;e 40,
41—35 u 56—60 1er — cootsercTrerBo 83, 88 u 85%. JIna pecumon-
feHtoB ¢rapme 60 Jer mona ymonTeTBOpeRHLIX cocTaBaser Ve 93%.
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Y,rm BICTEOPEHHOCTh MATEPHAIBHLIM NOJIOMCHHEM

(Qfuee TECIA0 YAOBIAETBODEHHEX MATEDPUANBHLIM IOXOKCHERN CPe-
p Beell COBOKYHHOCTH ONPOMICHHBIX CYMECTBEHHO HIGEE, WeM YEOB-
neTBOPEHHHX paboToi. Tax ke, Kak ¥ B cIyHuae ¥AOBIETBO PEHHOCTH
paboroit, waufollee CyINecTeenHOoe AuddepeHmUDYOMEs 3HATeHUe
yMEIOT HPASHAKH BO3pacT H 3apalornad nmara. XoTa KosddromeHT:
ge*repmmaunn 3aeCh ZAMETHO HHMEE, HedM I8 3-'IIOBJIBTBOPEI{BUCTPI
padozoif, OHII B TO ;K€ BPEMA CYMECTBEHHO BBIILG, ¥eM AJA ZPYIHX
pACCMATPMBAEMEIX [IPUBHAKOS.

Cpenu zapabarsiparomux go 200 py6. yAomaeTBopeHHBIE COCTAB-
aaior Medee 50% . B 1o BpeMsa kak cpepm zapabarmpaiomux or 200 xo
300 py6. u cBeue coorrercTRyomeEe mudpst 66% w 61 %.

Harepecdo, 910, KaK M B CRYd9ae YHOBIEeTBOPeRROCTH paboToi,
BPOKBHT YIOBIETBOPEHARIYX MATEDHAJLHEM HOI0EeHNeM HeCKOJIBRO
nanaer AnA sapabartsiBarommx csemme 300 py6. (xota m ocTaercs
3aMeTHO BEIIe 00Mero CpefHeTo 3HAUEHHA [JIH COBOKYOHOCTH). JT10
npencraBndeT Co0o0f KONHMTECTBCRHOE NONTBeD/KLEHHE OTCYTCTSU
#eCTROA CBAZE MY 33paboTKOM (HECMOTPH HA BRICOKYI 3HATH-
MOCTE aTOTO (GAKTOPA) U YAOBRIETBOPEHHOCTRID CBOMM MATEPHATLHAIM
nonodeHHeM ¥ HeoOXORMMOCTHIO NPHBICYCHHA MODONHUTEIBHLIX
$aKTOPOB. _

Ilas pecmonmestoB Monoke 40 JdeT THcao YROBIETBODEHHBIX Ma-
TepEAISLHBIM DOJOeHneM cocraprger 50% mmu mame. Has pecmos-
#eaToB B BoapacTe 0T 40 xo 55 ner Jond YIOBIETROPEHHLIX MaTePuaih-
HEIM TIONO/ReHNeM mogaEmMaercs fo 63%. Cpenu pecmoHZenTOB CTaplIe
35 ner OOJIA YyOOBJIeTBODEHHBIX LISTBPH&JH:HHM OOJAGFEEHHeM COCTH&EB-
ager yae 74%. Japasifl peaynpTaT MOXKET 00BACHATECA OTHOCHTE.Ih-
Ho Ooapmuy 3apaGoTKOM 3TOH TPYNOMN PECOOHNEHTOB, MeHbIOMMMN
MATePHANEHHME MoTpebHOCTAMH ofell 3TOTO IOKOJEHHA.

VI0BAETBOPEHHOCTE HHIHEW B IeaoM °

Ofmee IACTO YIOBIETBOPEHHABIX SKUSHBIO B IgtoM -— 67% (3aHu-
MaeT cpefiHee MONOMHKeHNe MesKIY THCIOM YAOBNeTBOPEHHBIX paboToll —
78% ®m YVHOBIETBOPEHRBIX MAaTeDPUANBHHM uoJoxkenueM — D0%}.

Kak n @ix paccMOTPeHHBIX PaHee ACIHEKTOB, OTHOCKTEABHbIE THC-
JeHHOCTH VIOBNETBOPEHHLIX CYINecTBeHHo XmuddepeRUupyioTCA 10
rpapanuaM sapaborxa u Bospacra. Hamboarmee wucno ynosiaeruo-
penrnx — 30% — B rpynne ¢ 3apaborkom ot 200 mo 300 pyd. Cy-
IReCTBEHHO MeHBbIIee WX WHCIO B rpyunax ¢ sapaborkom go 200 pye.
w conme 300 py6.. (coorrercraenno 65 m 61%). Yinosaersopeunocrs
pacrer ¢ soapactom (o1 62-~65% pus pecmoanentos Moxoxke 40 xer,
o 77% XA peCHOHGEHTOB Crapme 95 Jaet).

Ilo cpaPHeHHI ¢ PACCMOTPEHHEIMHU DaHEe BUTAMH YROBAGTBOpE:-
Hocta Gomee samerHas naddepenmmanHA HaGMIONAETCA IO APFYLHM

3 3nece M gajee EMEOTCA B BAAY PECHOHNEHTH, OTSCTHRIIRE YTBePIHTENBHO Ha
COOTBRTCTBYNIIEA BOOPOC AHKETSL, AT o -



HezapucuMbeM npusnakaM. OTMeTHM, 9T0 BHCOKHE 3HAYEANA Road-
dunEeRTOR XETEPMUHANRD CBHEETEIHCTBYIOT OYeHb JACTO HE O mpu-
qHHHO—.C"IE‘I[CTBeHHHX CBA3AX, a 0 TAK HA3BIBAEAMBIX CBA3AX COII_VT(".Tn.
Bidg. TaR, Hanﬁonbmee TRCIG YIOBTETBOPEHHBIN AHAIHBIO B Tpynoax
pecrionenTon sHenarsx — 69%. Onnaxo, NPONeHT YIOBIETBOPEHHLIN
HUBHBI0 CcpeiyW BIOBLIOB TAKEE BLICOR I COCTABIAET 64°.

Mosxpo OPelnmoloMmITE, ST0 BOCTIeTHAR Pe3yIRTAT XaPAKTEPh3VeT
Tak HasLBaeMyI0 ¢Ba3b conyrcreud. Haanmeme mocraTodHo Buicokoil
CBA3N MeARIY BhRINOTHLIM IIPH3IIRKO'_\I n l'lJElI{TOpOM CBHICTEABCTRYRT He
O NPHYHAROM BINAHNA TOCALIHET0, & 0 HEROTOPHX IPYrux {CKpHITHIX )
fakTopax, ofyCIOBARBANINX 9TY ¢8H3b. B gannom cayvae Goxemas
B CpeIHeM YIOBIECTROPEHUHQCTE ARH3HBIO Cpeldn BIOGBUOB MOSRET ﬁ},['["b
CRA3AHA C X GO BIBHM BOIPACTOM (‘1’1‘0 OOATBEDARIACTCHA H PedyianTa~
FTalMil MoCAeIYIGeETr o aHaJ’IﬂS&} 11 MEHBIUHMII IIpHTH3S.HHHMH.

B zantueifimey noxobune caiyZar Mul He HyeM orosapusaThk. hay
i Upd acnoib3OBAHHH JIIOGDFO CTATACTHYACKOTO METOOA AHAIO3A Bhi-
BOIW O BAHAHHID Cbal{T{)pOB QUHOBBIBAKTCHA HAK Ha KOMIHYECTBEHHLIX
IoKazaTesAx, Tak M Ha COREP/HATEIBHOM PACCMOTPEHEHN EBIAIMOCBAZL
MemAy daxropamm. -

UgcaeHBOCTE YAOBICTROPEHHNY JHIUBHBIO B IeI0oM cpedsE pado-
qnx — 68%, cpelm BHIKEREPHO-TeXHHTeCKNX paborTrukos — 56%.
OToMy Jo E3BReCTHOH CTeDEeHH COOTBETCTBYIOT M DE3YABTATH A pas-
JEYBLEIX rpyOo no ofpasopannw. Mas uMeomux cpengee ofpasopanne
R HIIEe OTHOLCHTEILHEAA YHCIEHHOCTER }’HOBHGTBOPQHHHK COCTaBIAeT
699, a A7 AMETINX BHCIIee ISH HedaKORUEeHHOe BHCmes ofpasosa-
mue —59%, dna pecoopfenTor ¢ Oonee BEICOKHM 0oGpa3oBaTEBRBIM
YPOBHeM 3T0 OOBLACHALTCA TeM, IT0 YHOBNETBOPEHHOCTE RUIHBIO
¥ HEX CBA3HB&ETCA ¢ peanusanueii Gonee MEPOKOTe KPpyra norpebro-
eTel, o caymeDHNM DpoiBtKeHHeM, ¢ 60Iee TPYAHO MOCTRAHMEIMII
e TAMH. -

Ilpu nposesedns 3anpoca 2 MiA TAKUX ACTEKTOB YI0BIETBOPEHHO-
CTH, KK «YI0BJIeTBOPEHHOCTL HASHRI0 B IBJIOMY» H (YZOBIETBODELH-
HOoCTh paborolir Gazopme KoMmOmHAMMM (IIA DOPOTa HEHTEHCUBHGCTH
I = 0,50) cocToany, KaK UPABHIO0, M3 OTHOTO 3HAUEHNA IPHIEAKA.
Orofpanane colfHalbHO-TeMoTpADHYIECKIe NOKABATENE Y/Ke D0 O0T-
AeIBHQOCTH JOCTATOYHO CHAJIBIO ne*repmnanpo:aaﬂu JARHEE ACOeKTHL
VOACGBIETBODENINOCTH.

33METHO HUE, KAHK O0TMedaloch, OBUIH DOKA3aTeN: ﬂeTepMHHﬂ'-
OUH JIa «YOOBJCTBOPEMHOCTA MATEPHANBHEIM Lonomenuem». Baszo-
BLIE KOMOMHALINM 3[eCh COCTOAINM KAK M3 OJHOTO, TAK I H3 PAXA
SHa9eNud NpU3HAKOBR. A npu nopore mo unreHcusHocTH { == 0,60,
KaK NDpaBRJI0,— 13 PALA 3HAYEHEH HpUIHaXon. JHAYAT, HEOOGXOMUMO
OBII0 HPYBJEKATE HECKOMBKO MPH3HAKOB IJA OYTEHICKAHNAA Cpeam HAX
rRoMOGUPAUKE IHAYEHUH, KIA KOTOPHIX HOAA PECHONIEHTOR, YAOBIET-
BOPEHHEIX CBOEM MATEDHANBHEM TIOJOKEHMEM, NpPeBHOIaza OH
60%. : '

Ha ocnoBe mpegpapureXbHOT0 ARANHA3a CPOgH OPE3HAKOB, HAH-
foilee CEABHO ITEPMAHAPYIOMMAX PA3NAYAKE aCHEKTH YIOBILTBOPER-
HOCTH JKH3HEHHOH cuTyanmel, OHIN BHAENEHK BO3PACT W 3apa-
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GorRas nuata. IloCMOTPUM HA TpHMEpe XAPARKTSPHCTHRI (YI0BIET-
BOPEHHOCTh JRUSHDBIO B IIEJOM», B KaKOH CTEHEHN MOKHO NOBHICHTS
JeTepMHEHARUI Ha OCHOBe KOMOHHANNHM STHX NPUSHAKOB, A TARKE
g4 OCHOBE YTOUHEHHA WX IPYTHMH NpusHAKAMU. B KauecTse yToumsAiO-
mEx nokasareldeit Oplan BHOpaH: cenmeiiHOe MOIOKEHNE, KINITHEHE
yCTOBHA, HOX, NOLKHOCTB, YIOBJIETBODEHHOCTH BIOPOBBEM,

PaccMOTDHM XAapDAKTEDHAIE KOMOHHAIIN, BHOCHONE 3aMETHLI
$K7T37] B BePBOHAYANBAYI0 ¢0a30BYKH LeTEPMHHAINION YIOBIETHOPei-
HOCTH KESHBIO B IETOM.

Tax KaK BCEero YAOEIETBOPEHHBIX :KHZHBI0 B COBOKYANOCTH 0NpPO-
merabx 67 %, GyIeM paccMATPMBATH JANUMb KOMOHMEAIHHE XAPAKTePIl-
cTAK, KOdPQUUMEHT JeTepMBHAIEH IIA koTopuX mpepwmmaer 67 %,
T, 6, OO3BOJANOINEe YTOYHHTB HBTGPMHHEIHHEO y}lOBHETBOpBHBOCTII.
Ocofiit MATEPeC IPENCTABRANT Ko3@HUIAeHTH AeTepMARALED, B.1113-
xme k¥ 100%, nossensiomume roBopHTh 00 ompexendomeM BJIEAHUM
gainersoil KomOmHaumE GaKTOpOS.

Taxr, CYmecTReEHO YTOUBRETCA KOIQGHOUEHT meTepMUHANNIN 1714
rpaganE® o Bospacty 41--5G mer. Cpeam pecnoRzenros 370ro BoO3-
pacTa «yZOBIETBODEHEKE JKH3HDBIO B IeaoM» coctakasary 71%. Br-
jenenpe IOATPYOOE ¢ OOBHIMEHHEM sapaforkom (200-—250 pyh.)
HOSBOJIANO IOBHICATH: Ko3pdromenT merepMmuuHammu ¢ 74 jo 849%,
a BEAeNeHne NOATPYOON ¢ BHeoKnM 3apaforxom (250—300 pyd.)
EORENO STOT HOKA3aTens A0 MaKcEManbHoilt senmumne — 1009%.
Hnawe rosopa, sce pecoompestel B BoadpacTte 41—50 mer ¢ BRIGOKIM
szpafoTHOM OHIZE B LEJOM YAOBIETBODEHH AEBHBI0 %

Aﬂanornqﬂme-pesynma?m OOJAYY9eRb NG OTHOIIEHBI K pe('-rron—
meAaraM B pospacre 51 —60 mer, cpemu KOTOPWX AHCI0 ¢YEZOBIETBO-
perHRrX» cocrasaaxo 76% . Cpenm onpomen MY 9TOrO BOZPACTA ¢ LO-
BHIIEHARM H BHCOKEM 3apaboTXOM «YIOBIETBOPEHHHIE» COCTABIAIIN
yxe cooreercreendo S0 n 100%. -

(Query gacTe B GPUMEHEHHEH JSTEPMHEHALEOHHOIO aHgaan3a jnobas-
JfEHE OUpEeHeNeRHOH XAPAaKTEPHCTHKY He noBnmaer koabdrupuent
neTepMnHauun HE IIOTOMY, HTO) OHA HE 3Ha4IHMMa, 4 H3-3a TOroe, 49To
I[pH 3TOM HE3HATOTEILHO MCHARTCHA COCTAR COOTBeTCTByIO]IIE‘ﬁ rpyonel.
HampaMep, #oMOMAAOUA XapaKTeDPACTHK, BHIABIEHAHE HA IPeILITY-
meM FIare, Ee YTOUHATCA CYMIECTBEHHO HOCPETCTBOM KOMCAHMTEN b-
Holl XapaKTepBCTHRE «mON». ITO CBA3AHO C TEM, UTO B OCHOBHOM pec-
ZoHZenTaME B Boapacre c¢Bume 40 ner ¢ KOBBMEHHOH U BHICOKOH
sapafoTHOM DuIaTOd ORIIM MYMKIHAHH,

A Temeps oOpaTAMCA K IpYroil KoMOMAAINN, KOITa PeCHOBISHTAMIL
ARNAITCA MEHMUAK B sozpacTte ot D1 mo 60 ner co cpegruM sapabor-
KoM 150—200 py6. Xapaxrepucrmra «cpegumid 3sapaloror 150
200 py6.» RAKaK He YTOUAAAA HAM HCXOJHYI) XAPAKTEPHCTHRY (BO3-~
pact 31 —60 aery. B ofomx ¢rygaax y rac G511 OHH B TOT ¥He TPONEHT
yaoemersopeRAnX — 76°0). IoGapaerme ke XADAKTEPHCTHHRH (MeR-

{ B aroM ciygae, KaK B B NOCTEYIMeM L3I0KEHUE, MEL Ee KOHCTATHPYEM Helo-
CPeiCTBOEHYIC NPUIHHHEYI0 BBAUMOCBASL MeAy BIATHMH QAKTODAME M YNOB-
JeTBOPEHEGCTRI0, A4 PACCMATPEBAEM PE3YILTATH IHIUb KAK OUpeNe]eHBYIO
SMUEDEICCKYH0 HEQOPMAIHI 1o RAaEHOMY BONPOCY.
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IOHHELDY HO3BONEIO MOBHCHTE KOBGOEIHEHT JeTepMEHANEN CDAly Ha
10%.

OryeTny, TT0 & OTARTME OT MYMRYMH ANA NOZABIAKMEH wTacrn
PeCOOHICHTO B HEHITUH Bapaloror me upesbuzan 200 py6. Mommg
OPEeAnCTIOANT HOITOMY, UTO PACCMATpUBAeMad IPYIONA KeHIHE
B Goablueft cTeneHNM YIOBJIETBOPeRA CBoeid 3apaloTHON mnarol u pa-
OoTol, WeM COOTBETCTBYIONMAA TPYHIA MY:KIHH.

B npuseHeHEEN NeTepMUHAIHOHHOTO AKANH3A, 1A H CTATACTHUECKO-
TO AHATHBA B ILRTOM NapDAKTEPHOHN ABIAETCHA CHTYAUMA, KOrfa OpWa-
HAR 13 00muX cofep;KaTeNbABIX NPEJCTaBNeHHH NommeH Omu1 6m
3AMETHO BJIMATH Ha M3yJaeMbell HOKA3aTeNb B ONpeNeleHHOM HADpPaB-
JeHRIN. HO TAKOE BINAHKE He uMeeT Mecta. [Ipwm Oomee yraybnermom
aHann3de JacTo BHIACAACTCA CYMIECTBeRHO HEOXHOSHAYHME XapawrTtep
BIIIAHHA 3T0r0 GaKTOpa ANA PA3HLHIX TPYND PECOOHIEHTOB. JeTtepmn-
HAIIOHHALI aHaIn3: — 2POEeKTHBHELIE MeTOX TaKoro poga numjdepen-
MIPOBAHAOTO AHAMH3A.

B paccmarpmeaeMOM HCCHENOBAHHE CYIIECTBEHHO PAa3THYANOCH
A1 PA3HLIX COMUANBHO-AEMOTPAGHIECKHEX TPYII PECHOAAEHTOR BIHA-
HUe TAKAYX NPUERAKOB, KAK JOIGKHOCTE B YIORIETBOPEHHOCTE PeCIoR-
AeHTA cBOUM 3MopoRben. TaK, AMA BOSPACTHOR IPYIIE PECHORNEHTOR-
myskane 21 —30 ner ¢ nossimerHE:M 3apaborrom 200—250 py6.
pabora B pyroBONAmeR AommHOCTH (OSpuraXdpa, PYKOBONHTENA pa-
fogelf rpynobe} 3aMeTHO DOBHUNAET YHOBJETBOPEHHOCTh IKHSHBIO
B 1enoM. Hanpmaep, cpefd pauosax padOTHHKOB J0NA YIOBISTBODEH-
HHX cocrasamer 64%, a cpelu PYKOBONAMEX — MOTHEMAETCH X0
89%. Nlasg pecnoHAeHTOB-HEHNIMH ITOTO e BO3pacTa ¢ 2apaborkom
100— 150 pyd. nons yROBISTBOPEHHLIX B IPOUEHTHOM OTHOIIER AN ByneT
BHIMIAIETE COOTBETCTBEHHO Kak D3 @ 78%.

B ro se BpeMs B rpynnax pecmoRIEHTOB Gollee CTApIIETO BO3PACTA
Mul He HafIogaeM BAMAHHA PYKOBOAAIMeHR IOMOMK Ha MOBRMIEHHE
VIOBNETBOPEHHOGTH. TaK, BHACNEHHAE CPelH PeCcTOHIeHTOB-MYAKYEE
7 Bospacrte 41—50 xer co cpenmedl 3apaborHol naaroi 150—200 py6.
TOATPYNOLl PECTOHZEHTOB, HE HMEHIMEX NOJIHHOHEHY, MOBHIIAST
Kood@ruuenT gerepmunaunu ¢ 77 go 81%.

HolGasnenue npusHEara (CeMeiiHOR MOJOA(EAMES HE MEHART CYIILCT-
BeHHO OhMeH KapTUHH BIUAHUA MPHIHAKA «NOMKMOCTEY B XOMOUEA-
W ¢ gpyrumy QakTopaMe Ha yoosnetsopeHmocrs. OrMermw mumrs
rpyonsl ¢ 0¢080 BRICOKMM K03(HIMEHTOM TeTepMMHALME -— 310 B3a-
MYMHUE ReHIuHN B so3pacte oT 51 mo 60 xer co cpenmest sapabor-
ot naartoi 150200 py6., He wMerommMe HDofYMHeHHHX. Deegeane
XAPAKTEPHCTHR (CEMeHHOe NONOHKEHMEr H &IOKHOCTBEd LDO3IBOJIHIIM
afechk NOBLICHTE Koapduumenr gerepurrauun ¢ 86 no 92% . HoGasne-
AP YAPAKTePHCTUKHA (HAJIHYAE OTHEABHOH KRAPTHPHD LTOJIBOINHET
noewciTh Koaddunment perepuurarun go 100% . Bee wenmuarn nas-
HOHM IpYNIE BHPA3HIAE YIOBIETBODERHOCTH HASHLK B HENOM B OTBe-
TaX Ha COOTEETCTBYWIHUI BOIPOC AHKETH. JT0 BIeANBHNH pe3ynbTaT
B OPUMEHEHHH NeTePMEHALAOHHOTO AHAAH3A, KOTLA HOCPENCTBOM IO-
CIeLOBATEIBHOTO NOGABTEHAA CYMECcTBeHHHX $ARTOPOE MEl KoOHBAEM-
ca 1009% metepmuHanny H3YIALMOr0 ARJCHAHA.
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B npeasapuTeBHOM aHATH3E GLL10 BHIABIEHO BeChMA CYIMEeCTRCH-
poe 3Hadenne GaxTOPa «YAOBIETBOPEHHOCTSH SAOPOBLEM» HA NMOKAlA.
TelH YROBJIETBOPEHHOCTY PECHOHNEHTA PA3IMIHBIMI CTOPOHAMN 313~
penpolt caryaunn. Haxk mpaemio, noGaBreHus atol xapakTepmeTiric
2aMeTHO MOBRIIAN0 Ko3QduIneAT TeTepMUHAINN, Hrrepecno, ogHaka.
910 B pHAS CAYTAEeR IlOﬁaB."IBH}IB LAHHAOTO NPH3HAKA HEe TOBBIDIALIQ
YROBNETBOPEHHOCTH ku3#bi0. XapakTepro 370 GHI0 AnA rpynn pec-
TOHIEHTOB MIajiiere Bospacra. Mo:kHO IpeInono:RHTbH, YTO Takoe
CROICTBO, KAK ¢30CPOBBE», He OCO3HAGTCA HMH KAk 9TO-TO HEHHOQO
H RMenmee CYMeCcCTRenHOe OTHOLNEHTIG R }’I.[OBHGTBO[}QHHO(‘TII
HRA3HEIO.

Ooerr OpEMeReRNs IeTepPMUHAIHOHHONO AHAJM3a TIOKA3BIBACT,
HACKOJDKO OCTODOREOC CHSXYET MeNaTh EHBOALI HA ocAoBe ofmnx
BATEIPANBBRIX TMOKA3ATENEH BIAHMOCBASH MeXAY DpHsHaKaMmu (Road-
dun@eRTH KOPPeRAiuHl, Ko3(dGBUueHTH yDaBHeMKH perpeccui).
a rarxe Taluoy CONpAIHEBROCTH INA IBYX DPRIRAKOR (HAa KOTODPHIX
B QCHOBHOM H 633pr10TGH BHBOJIEH B IMOUDHYECKHX COHMOTOTRIYEeCHHX
acenegosaruax). [Ipu ofmeill TOMGEATEABRON B3AUMOCBAIN MeERIY
THAYB }”I‘J’I}"EIJIGHHOM CIOKAIDHOMY AHANN3C MO/KET OKA3ATECH TAK. 9TO
G pOCTOM & 3HaYeHUdA Y pacryr JHIE 00 HEKOTOPOTroD YPORHA IO 1,
a 1ag Haubonee BHICOKUY BHANEHHE ¥ «CTPAHHHAM» 0fpazonm magawor.
BJIH}'-IHE[Q GAHOTO M TOTO Ke OPHIRAKa, HARK OTMETAN0CH, MOKeT 611!'1‘]:
COBEPLIEHHO Pa3J EIHEBIM oo CTENeHT W Ja;Ke 1o HanpapZeHNWw T4A
pasHmX conmanbHo-fueMorpadmaeckny rpynn, Manmy caosayu, umeer
MECTO TAXK HA3KBaeMBIR adderT BRaAMONEICTBYS MeKLY DPHIHAKAMIM.
MomxBo npegnonodHTh, 9TO TAKOIO PON& B3AHMOHCHCTBHA MEHRY
NPH3HAKAMM, KOTAA CTeNneRsb J HaUPaBISHHE B3ANMOCBASH MERIY
OpU3SHAKAMM & B J ONPEReNdIOTCH 3HAYCHUAMHE JPYTHEX OPH3HAKOB,—
THOHYHAA CHTY2UWA JJA COILHO.TIOI‘H‘IQCKOﬁ HH(i]OpMaH‘HH.

SHa‘ZeHHH JaACTOT B TaGJIH]J,ElX COHpﬁ}I\'QHHOC-TK MOTLYT YHKA3HKBATE HA
OTCY¥TCTBHE JETEPMHUHAHHHA H3yIaeMOro cBolicTRA Yas BHOEIEHHQOTS T
HEPHUBHAKY I, CO CTOPOHR! X8PAKTEPUCTHKY Ty, BHAESNEHHOH N0 HPU3HA-
Ky z, B, GoXnee Toro, KondduupenT BE3aMMOCBABK MEeXAY NPHU3HARAMIA
Z 7 Y HEe BHCOK, OIHAKO B KOMOUHALIEY ¢ APYIHME XAPAKTePHCTHRAMI
Zn MOeT O0eCHeTINBATE OUCHE BEICOKVIO XETePMEHAUNIO XAparTepu-
CTHRW ¥, '

Takmm o6pazoM, MeTePMAHATUOBHLIA AHAIN3 MO3BONALT MPOBLCTH
{onee meTanbHRE aHANH3, WOBBICHTE HAJEMHOCTH BHEONOB SMIHPH-
9EeCKOT0 COLHONOTWYecKoro uccaegosanmga. Takoii aHamu3 uenecood-
Pa3HO OPAMEHATE TR YrAYOIeEHOT0 UCCHe/[0BaHNA BIHAHMA OTHENL-
HelX Ox0KoB (AKTOPOB HA MIYYaeMible NoxasaTenm. BrxooHEMn,
3ABHCHMEIMHA OPHIHAKAMH MOTYT OHTH, HaNpUMEp, HEEHOCTHHIE OPUEH-
TAUM, VCTAHOBKH IO ONPEHEIEHROMY BONPOCY, TORA3aTeNRm YIOB-
HeTBOpeHHOGTH TEMH IR AHBMH acOeKTaM3 }I{HBHBHHOﬁ CHTYanun,
a BXOGHHMH, He3ABWCUMHMA NPHESHAKAME — HEKOTOPHE ux =Hadop,
DPefmoNoUTeARAO OKasKBaIMul HauGoXblnee RINAENE HA 3ABHCH-
Mue mpusHaku. Ogemsr dacro cymecTreEnyl nuddepeHImanHEIc IO
BHXONRWM NPEIHAKAM O6VCIOBNUBAKT CONUATBHO-TeMorpaduIeckus
HOKAZATENIH,
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Tax e, KaK 20 BceX 00MaCTAX HMUOAPATLCKOT0 COMAOIOTHIOCK Oy,
HCCJAEI0BAHEA UPHMEHAIOTCA METONH TPYEIEPOBKH, BO BCEX SMIEDH-
QeCKHX NCCAeTOBANMAX MOMeT OHTh ¢ GoaNrmod DoNB30H MCOORB30BAR
U MeTOX MeTepMHHAIIHOHHOTO AaBAIm3a. ONHAKO BO3MOIKHOCTH ero
(rar ¥ moGoro MeToZa AHANH3A XAaHAHYX) orparwdenH. cexenosarens
MOTKEH 3a%aBATH KOMKDETHHE HalOpEl UPHU3HAKOB, CPENA KOTODHX
OCVIIeCTBAACTCH HOMCK HAGODOB NETePMEHHDYIOIINX XapPaKTOPUCTHE,
fcro, 9T0 HeBO3MOMKEO mepefparh Bce HaGOPH NPE3ZHAKOE B ARKETax,
COIEPAANINN HeCKOJNBKC COT BOIPOCOS.

Momno onpeneneHHEM 06pazoM PopMATAZORATE UPOULTYPY 0TSO~
pac HCOOALI0OBAHIEEM ATAITABHEBIX METOIHH oTﬁopa SHAIUMEIX npue-
3HAKOB, MOAOGHLLY T€M, KOTOPEE HCHOAb3YITCA B METOLAX PACOOBHa-
B&HOA 06])3303. OﬂHaI{O ITO 3aBeJoMO BedeT K HCHAKNIEHBEHD MHOTHX
SHATHMEY KoMODHAIEE XapaxTepucrHK.

HenecoobpasHo npoBecTH THaTeARHH cOmep:RAaTeXLHHNU aEHAkAR
MartepEata # chopMYyTHPOBATE THOOTE3H, QrPAHNYHBAIIES BAPHAHTE
nepedopa, BHOpaTs OTHOCHTeNbE0 HefoXBWIOE Halop RINIEBHX
TPA3HAKOR, B PAMKAX KOTODHIX B NIAaHAPDOBATE aHAMHS.

TpaguiaoEEKe MeTOAH MEOTOMEePHOTO AHANHE3A — JHCOEPCHOH-
anii, perpeccucHERE, QaKTopaE, KaK I YIOMARYTHE MeTOIE pacnos-
HaBaAuA 00pa3oB, HMO3BONANT CRUMATL NDE3HAKOBOS OPOCTDAHCTEO
npy gocraTogro GoNbmoM TACIE HCXOXHHX mpuaraxor. He orpunan
MOTE3HOCTH 3TRX METONOB, HANO OTMETHThL, ITO YACTO 3TO AL MII0-
3ma orfopa {(WIM TOCTPOSHHA) CYMECTBeHHHX OpHIHaror, Oop-
MaJIbHEE Kpurepan otiopa, 2al0/keHHse B 3TE METOIBE, TACTO B BeCk-
Ma of0meM BRIE N HEOOTHO OTPAKANT CONSP/KATENLHYI) BHAYAMOCTH
npusEaka. Hepeiko 3aBefoMo HOmMOIHLIM ABXAeTCH mepebop mpmaHa-
K08, THGO MOIEeNIH, HA OCHOBE KOTOPBIX IDOBOLHETCH CKATHE OPHIHAKO-
BOTO IPOCTPRRCTBA, He MONXOIAT A UMENIMHEXCA JSHHEHX.

K roMy e mexoaHaA eJEEUNA RHGOPMATEY — OPH3HAK, HPEICTAR-
agwomai onpemenedsii Halop xapartepmerdk. MecmemosaTens e
o0HTHO MHTEpEeCYeT BARAHUE OTAENBHLIX XAPAKTePHCTAK A ZX KoMOm-
Hauwi, SHATUMOCTH MPUSHAKA B HENOM — JRAML oBMEN KoCBeHRHT
HEINKATOP 3HAYMMOCTR ero rpajaumi (rem Godee B HomOERAOEH
¢ TPANAaUMAMH APYIHX OPUIHAKOB).

Meron merepMunmauMoHHoro aHanmsa paforaer B OnpeXeNeRHOM
Tuarasone noucka. [IpOBOMUTCA He aHATA3 AHKETH B HRXOM, B yrays-
JIeEEHOe MCCIeNOoBAHME B DPaMEAX OTHEIBHEIX THIOTe3, HPH 2TOM HE
HAKRJALEBACTCA KAKHAX-THG0 MCKYCCTREHHEIX MOTeNeill HA HCXOIHEH®
TaHHES. B pesyrbrare «xpofieMa UATEPUPETALNAN He BCTALT, & MOLY-

ICHHAA B AHAIHIEC HHqJOpMa[IHH HMeeT AcHoe COMep:KaTelrHO0e SHade-
HHE. ’

JleTepaTypa
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3. Poaungb‘. B. Pacnosmasanue ofipazor B 3KOHOMHYeCKEX MCCISROBAHEAX,
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E. F. MEPKUH

O MATEMATHYECKOM AIIIAPATE
METOHA FPYIIIINPOBOK B COBPEMEHHBIX
COIHAJNBHO-JKOHOMHYECKNX MCCNENOBAHHAX

;\BTOP NMCXOOIUT H3 NPeJIJoRerns, 270 ORAKTHYECKTT BCE BCTANIHIE nepem
cODMONOFOM RAMATH MOTYT OBITH cr!mpuynﬂpnnanm KAK 3374avH HaXO/KIeHHAA He-
KOTOPHX TPY¥ONUPOBCE, 1 WPEANATART MOAXNO X FX peneryw. OH OcEOBAR HA
HATPUTECM TPESCTABACHHH WCXOAHKWX NanEuy. HemonssywTca ane cheTeMs ma-
Tpan: HydeBcKIe MATDHLGE — QIA COOICAHUS TaABHX, DONYYeEERX 00 IDK&TaM
EEEKUX TIMOB, If MPOEKOMOHEEIE — I8 OCAANA CMEMIARHEX MEHERIX, cpenn
KOTORMY MOTYFT ECTPETHTECH H TAKNe, KOTODHS MONYYEeHE KARK 110 HOMHH&J‘IB‘HOi'I,
Tag R 10 WHTEPBAJIBHOH mxane, Bee pacemarprsacMue sagagn fopMy RUPYIOTCH
KAk SUNPOKCHMALUMOEHLIC 341492 B NPOCTPAECTEE PaccMaTDPIBAeMETX MATPHIL.

PezioMEDYA, MOMHO CKARATE, 9TO CTATHA ABNAETCA OUNCAWMEM MOAXO0IA,
WO3BANAIMEEO PEMIATH WAPOKUIT CERTD CONTONOTIYECKNX 3A0a9 B TOX CAYYAHX,
ROFEA HCXOMMHE HaHHAE NOXYHEHH 00 HPOHAROMBRBIM LIKAIAM.

Merox TPYUEEPOROK KAK METOX KaTeCTREHHOTO AHAIINSA TAHIBX
gBAdeTCA BAEHSHIIMAL I’IHCprMBHTOM B DelleHlnE TAKHX OCHOBHEBIX
33727 QOPMHUPOBAREA TEOPETHICCKNX HPENCTABICHEN 0 KOEKPETHHX
CONNATEHO-3ROROMMAYECKEX CHCTEMAX, K2K KOHCTDPYHPOBANHE HOBHX
HATeropPHE 1 VCTAaHOBICHEE EOBRX CBASSH MEXAY OTAeILHEIMH KaTe-
TOPEAMI, HOCKONLEY 3TH NPeAcTABIEHUSA B CUNY ciaboft usyueBEOCTH
H CIO/FOCTH CHCTEM HMET B 3HAYATEILHON CTerleHN KadeCTBeEHBIH
XaparTep.

PerneEme yHA32HEHIX 38789 AONKHO OCYMECTBAATECA B DPEHHME
ATEPATHREOTO B3aBEMomedcTsHA nceaegoBaters m OBM, ® woropom
ACCNEROBATEIR ETPaeT OCHOBEYI poab. Mueduo o gopumpyer M
nporepsaeT ranoTesH, nasax 2BM re mim wame 3agamma mo obpabor-
Ke MAHHHX, BATePOPOTHPYET PE3YABTAT H Ta8T Ha 3To# OCHOBE HOBHE
saparus gug 3BM. Martemarnaeckmit annapar opr 5ToM ETPAST BCNO-
MOTaTeIBHYI0 DPONH, KAK CPEACTBe OGeCHevYenus BO3MOMKHOCTH KOB-
TEeNTY ANBHO-ACCHEA0BATENRCKOT0 AHAIAZA I B 3TOM KAYECTBE HOJIKEH
VYIOBRETBOPATE TPefoBAHRAM, KOTODHE HDH OOBITHOM MaTEMATHHO-
CTATHCTHISCKOM MOOXONE 3a9ACTYH OCTAKTCH B TEHE.

Bo-meperx, MaTeMaTHIeCHAR anmnapaT NOJHEH OBITH VHHBEPCANB-
HEM, OGeCHETHBAS BOSMOMKEOCTh DEmIeHNH Mio0of samayn paccMaTpu-
BAEMOro KJIACCR, KOTOPAA MOMKeT BOBHEKHEYTE B KOHKPETHOM HCCIeNo-
papng. Be-proprix, anmapar mpussay NapaTh KOCTATOTHG YeTHHE Opa-
BHIA HHTEPIPETALNE HOXYYaeMEX peuelui. B-rpersux, anropotMb
AOMAKHEE AOUYCHATE ABTOMATHICCKYIO HACTPOHRKY DapaMeTpos, €ClIm
HCCREMOBATEN b He MOM{eT BHODATH HOOXOOANOIAX 3HAYGRHH.

Yro KacaeTcs mMpOTPAMMHOTS O0BCTIeYSHHA, DeAIE3YIOMeTo MaTe-
MATAYeCKOl AUNapaT, 0HO HOIUKHO HABATE CPENCTBA NHAOrA {IcCIe-
posatens — 9BMp», MakcEManrHEO HpEONMMKEHHEE K ECTECTBEEHOMY
AINKY QODMYIAHPOBAHAAL BO3HAKAKWIEX XpodlieM KOHCTPYHPOBAHHAA
H AHANNZ3 TPYIOAPOBOK. SHAYATENBHAA YACTh NPOTPaMMHEOTO obecne-
TeHHA LPH DTOM, KAK HOKASHBAET ONKT, JHET MCCJELOBATEND BO3-
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MOKHOCTI TPOBEPKHI TeX WIN HHHX BOSHUKAKWIGUX Y HEro FHIOTe3s,
qro ‘TpeGyerT PasBHTHIX CPEHCTR MAHUNYIHDPOBAHHA JT8HHBIMH,

B ganmmoii padote MDOZBITO/RUBAITCA Pe3YIBTATH HCCISNOBAHIH
[1, 2] Tarkux c1aboN3VYEHHKX CUCTEM, Kak ofpas sKRUSHH Hacej eHus,
MOBEILHOCTS TPYAOBHX pecypeos ¥ 1. I Jas1 Taroro poxa uccaeqona-
Huft XapaxTepeH NpHMar 3a0ad KOHCTPYHPOBAHIA HOBLIX KATeropui,
THIOX O,

Comep:RaTeabime 3aXadH, PeuiaeMple ¢ IIOMOMBI0 TPYUONHPOBOR,
10 AAHIeMy MHeHI, MOLYT OhITh CBEIEHEl K TPeM OCHOBHBIM TilmaM:

1. KoncTpynpopanie THIONOrHIeCKOR Tpynnuporxu ofnexros
B TePMIUHAX TeX TLIW HHLX COBOKYRHOCTEH TMPHBHAKOB.

2. HeeaemoBagRne ¢BA3N MEKNY PANUYHBMH CHCTEMAMI LDPU3HA-
KOB TAHHOT'O MHO/KeCTBa o6heKTor myTeM (ODMHPORAHHA TDYNRUPO-
BOK,
3. HecnenosaRue CTPYKRTYPH CBAsel MemaAy ofbeKTaMmu myrtem
KOHCTPYUPOBAHNIA FPYHNHMPOBOK.

CriocoSbl pemleHHna 9THX 389 CYMECTBeHHC 3aBHCAT 0T MMEHIMuX-
CA ¥ ICCIeDOBATENA ADPHOPHEIX WpelcTapieHuit of mecaegyemom
ofnexTe. Mel BRAeadZeM IBe KpalHme CHETyaUuu:

a) mCeaeNoBATEIh MOMKET CHOPMUPOBATE HEOGXOZHMEE TPYLmH-
PORKH HA OCHOBE TEODPETHISCKHX IIDeNICTABNEHNH CaMOCTOATEILHO;

i) McCHRIOBATENb MOYKET YKA3aTh TOADLKO COBOKYIHOCTM NPl3Ha-
xos {mam wadopMALHK IPYroro BHIA}, KOTOPHE AOJERHBL DHTE
TNCHOJb30BAHE HPH TOCTPOSHAH TPYLIAPOBOK.

B curyamun (a) ocROBEEE TPYJHOCTH CEA3AHLI ¢ Hpodaenoil nepe-
X0JA OT TEOPETIMecKNy KOEUenniil K SMOWPUYECKAM IPYINHPOBKAM
I NOMZKHK PEIATHCA HA OCHOBE OGMENOTHYecKoi npopadoTKH THMuY-
HEIX UpONeAYP Takoro mepexoia nyreM QopMmupoBamus Hpobiemuo-
OPWEHTHPORARHOr¢ HPOTPAMMHOTO 00E€CHeYEHHH, I03BONAKINEro
JOCTATOTIHO MPOCTHM I KATIAMHEIM ¢nocofoM GOpMEPOBATE M AHANI-
3EPOBATH HECRSI0BATEILCKIE PPYIIAposKY. HernoTopsie npoXBIKeHIA
B aToM HanpasmeBuu peannsosaHst M. JI. CyxopckuMm B cuereme
npeoGpazopanng n anaiusza mamEmx ([1AL) [1]. QcuonHBle MeTo-
OHYeCKHe TPYSHOCTH ROSHERAKT B cHTyanuu (6}, xorma HeoSGxommmo
paspaloTaTh YHABeDCAJSBHEIEL AmmApaT, MOJAENHPYHNIMH perenne
zagay 1—3 mpir MuHIMaNbHON ampuoproil nagopymaunru. Paccyorpny
OCHOBINE TONOHICHUA.

[Ipe;kne Bcero OTMETHM, ITO YHWBEPCANIBHEBIE aNnapar pelieHnsd
DTHY 3a1aT JOXAKeH OHTH OCHOBAH HA TAKOM MATEMATHICKOM Npej-
CTABIGHHH rPYNOHAPOBOK, Koropoe GH HO3BONANO (UKCEPOBATH He
TOJIBKO TPYLHB 00BeKTOB, HO M CBASH ME&KNY TPYOOaMH, H Ha TaK0M
IpefCTABNEEHE HCXONHKX JaHHEX, KoTopoe 6B BRINYAAO0 M TPYHON-
POBKH, 3aTaBaeMble KadecTReHHBIMM NPUIHAKAMIL,  KONMTeCTBEHHEE
OpRBRAKI, ¥ TRGOPMAIUIo, BHDAKEHEYI0 B TEPMHRAX CBA3EH MEKIY
obmrerTaMu. B xadecTse TAKOr0 MAaTeMaTHYECKOI0 NPeICTABNEHHA
MH HCIOTB3yeM moHaTHe N X N MaTpmisl cBA3eil MemIy oGBeKTamMu
(¥ — RonmuecTBo 00EEKTOB) X7 BRIGOPKH ¥ IBYXMECTHEIX BYHKIWH,
X4PAKTEPUIYIOMAX CRBA3M Me/KNY MapaMu 3HA4YeHHA OpHM3HaKa —
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jIA rTemepaneHodl cosorymmooTw. [fasee paccMaTPUBACTCA TONBEO
reMATHRA, OTHOCAMARACH K AKANHM3Y BHOGOPOK.

Haxr He yRAIO0CE M0KA BRPaGoTaTh eqUHOE MATPAYHOE IPEICTaBIE-
HOe 107 PA3HEX THIOR JaHHHX, TAK 4T0 HCI0AL3YIOTCA 1Be PASIIYHLE,
xoTA T CBAIAHHEE, CHCTEMHL MATDWH:

A) Bynesckme (@, §) — maTpums.

J70T BN MATPHI] HCHONB3YETCA AJA 38MAHUA KAYeCTBeHOLX 1aH-
EBY. BCAKVIO KaleCTBEHHYH HHQOPMAIMI HA HaHAOM AHROKECTBE
o0BeRTOB, B TOM JUCIe W TPYNINUPOBKY, MBL IPENCTABARZEM KaR pa3-
6uenme R = {R;, ..., B,} MBOxkecTBa OOLEKTOR €O CTPYHRTYDoil
a {l, .. om} X {1, ..., m} ceasel MeiAy IHATCHIAMI TPI3EA-
gas (riaccamu ), s = 1, . . ., m. Ocofenno 1acTo paccMaTpREBATCA
CTP}RTVPH » = {{s,8) |s =1,..., m} (HoMHBanbHbHE NpPLUIHAKN},
% = {(s, ) | $ < {} (pamrobue npmeHaxm), % = {(s, 7} | |5 — ¢ | <
< 1} (uemmme HpH3HaRE), % == {(s, s}} (BLOeneHHBle B3HAYEHUA §),
% NPOH3BONEHO (CTPYRTYypsbie mpusHakn) u t, 1. [lapa (R, ») srsiu-
BATeHTHO 3ajaercH Oymesckold {a, f) — mMarpHuelr r = (r;;} pasmep-
goett N X N, 1ne ryy = o, ecan (s, t) =x N i = R, j= R,
G, =1, , ¥ — Homepa o8pextor). ¥n0o0HO, B UaCTHOCTH, Pac-
(JManH‘BaTB obsramoe (1, &) — zmpegerasnenne (@ =1, p = 0),

a TaKsKe Takme &, P, IPH ROTOPEIX MATPHIA r IEATPIPOBARA M HOPMI-
posaHa xak BeRTop [N X N-mepmoro mpocrpancrsa. B atom nocuen-
HeM ¢Aydae, KAaK HeTPYNHO Buxers, & = —1/f, npowen @ =
={(]p /1) e p={(,/)|ds,t i= R, u j=R, =u
{s, t) &= x} — OHHApHOe oTHOWeHHEe, COOTRETCTBYIomee mape (R, u);
p — ero HOTOTHerRe; [ A | — RONAYECTBO DHEMEHTGE B MHOKecTBe 4.

DI BBATEHAST & W b MOMHO MHTEPEPETHPOBATH KAK XADAKTEPHCTHKY
AEGOPMATHREOCTR HaNHTHA HIW OTCYTCTRHMA CBHAN MesKAY 0OBERTaMU
10 ZAHHOMY IPH3HAKY

B) Ilpoexnuorrsle N X N MaTpmmsL.

JT6T BHE MATpPHI[ UCHOALSYETCA IIA ONHOBPEMEHHOI0 HCCIEIOBaA-~
HIA KONMYECTBEHHBIX ¥ HOMUHAARHEX npm3Haxos. C KamAeM upH3-
HAKOM Z 2CCOUMAPYeTCH IuHednROE noNnpocTpancTee L ()}, peanusywo-
mee MHOMECTBO TONYCTHEMHX Ipeofpasosakuii TARHOIO NPU3HAKA, I
0OHEepaTop HPOEKTHPOBAHEA P, HA 9TO LUPOCTPAHCTRO, TPENCTABIACMBIN
N X N uarpunedl ceasm mesay o6nexramu p = (p;;). Jia roxmye-
CTREHHOr( HNPU3HAKA T BJEMeHTEH MATPHOH p PAaBHEl p;; = X;x;, THe
Z; — 3HAYeHue OPM3HAKA Ha i-M 0o0BerTe, a ANA HOMWHANBHOTO -~
piy =V/N,, eecanm z; = z; = s (rae N, — KOIUUELTBO o0 HeKTOR,
uMelomux 3Hadenme s, s=1,...,m), m p;; = 0, ecan x; ¥ %;.

K cosxateHun, mMoKa ocrTaeTes HeACHBIM, KaKoe NnHeliHoe moxmpo-
CTPAHRCTBO MOiKer OWTH CBA32HO ¢ KAYeCTBEHHLIM UPHSHAROM, UMEI0-
MM TPOM3BOALHYI CTPYKTYPY CBA3SH MEKEY 3HAUCHMAMH.

338294 KOHCTPYHpPORAHAS (HOBWX OPU3HAKOB) W ONNCANHA (DPE-
3HAKOB B TEPMHHAX APYTAX OPH3HAKOB) QOPMYIUPYHOTCH KAK ammpo-
KCHMAIHOHEHE 33029y B npocrpancrse N XV Marpul ¢BABH. ANIPOK-
CAMAMUA NOHUMAETCA B PAMKAX CTAHJADPTHOIO METONA HAMMEHLIIMX
KBAZpaToR, T. €. B KaUeCcTBe PACCTOAHMA MeH(IY MATPALAMH paccmMa-
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TPHBAETCH KBaZpaT eBRIDToBCHOM Merpmym B N X N-mepwoM mpo-
CTPAHCTBE MaTpul cBA3L . JTO WO3BOJIAET HCHONb30BATE IS pemne-
HIA TAKEY 33034 KAk A3KK MATPHE c8fA3edl MeKAY ofBbexrTaMIy, Tak u
A3HK MATPUIL CBA3eH MEKTY NpHISHAKaMH (CKAXADHEX IPOHIBENER IR
MATPEL, «00BEKRT-—00BEKT?, OTBEYAOIIHX OTAENBHHIM HIPEZHAKAN).
Pemampmee 3HAYSHNIE HPH KOMIIEKCEOM WHCCIeLOBAHHH CXabonay-
qeHHAIX CHCTEM WMEET, Ha HAID B3FIAL, 3aJa9a KOHCTPYEDOBAENS,
3amaun KOHCTPYNPOBAHAR TPYICHPOBOK IO TAHHOU CRCTEME NPH3Ra-
KOB, BRJITAA, BO3MO;KHO, MATPHIE CBA3LH MERIY ofBEKTAMH, B Toft
ILTTT HHO{ Mepe CBOZATCA K cJejywlgei TEOOBOH 3amage [1].

B gasson kaacce N X N smarpay £ HallTH TaKY¥ MAaTpULy § =
= ($;;), KOTOPAA MUIHHMHESHAPYeT KBALPAT eBKINIOBCKOTO PACCTOARNTA
Ao 3aJamEOf MATpuUIM cBf3ed Mexpy oOberTaMm & = (a;;):

~ .

d(e 9= 3 (ay—s) (1)

PaccyoTpuy wacThE caydadt srofl 3amaun, Korma E cocTtouT ns
fyaescrnX {2, f)-MaTpHil, COOTBETCTBYOMAN TOMY HIFM HHOMY KAaccy
pasbuennit co CTPYKTYpod, KOTOPHE ME OyIeM DpPeNCTaBNATE B Bule
(hry; -+ p), tae (r;;) — Oyxescram (1, 0) — »martpuua, 4 n p — pe-
MeCTBEHHEE WHCAA, TakHe, Ir0 A -+ p = a, p = B. Torma aaxaza
ROHGprHpOBaHHH COCTOAT B TOM, "IT06H MI’IHHMHSHPOB&TB

N
A(aq rs A, ].l)= ) E ({I;j—?\.rij"—— I.l)z (2)
i, J=1 _
oo r= E, &, p.
Ilpw hbEKCUPOBAHEELX A X L 9TA 3aJ[a92 CBOJETCH K MAKCUMA3AIHK
cyMvMapHoifl BelwumHE Ccps3elf B pasbmenmu co cTpykrypoi {R, x),
CQOTBETCTBYIOMEM MAarpHOe 7l

fire my= X (ay—mry =D ayy—nlp|= 2 2N X (a;—mx)
=3 is5] (s, Hcsx ‘1ER3 JERf
(3}

rme = {& -+ p)/2 = A/2 + u — mopor CYmMECTReNHOCTH CRASH (OpU
@iy >> 7 B cuny {(3) pmMronHo momemars { H j «BHyTPH» (R, %), a mpn
@;; << 7 — HeBHTONHO)., Bropoe npemcrabmemme ¢ymrous f(r, 7t)
7ACT eme ONRY WHTEPIPETANWIO 7 KaK XaPAKTEPHCTHKH KOMIDOMHC-
Ca MERIY MAKCAMH3AUNeH CYMMHl BEYTPeHHNX cBAsed Da,;;r;; H MaK-
caMmzanmell KonudgecTna yareHHMYX ceAzeli. Bermumma n mMeer
HPYIe METePN PETATIHE B TEPMHAHAX ¢ K [ (BEC HCKOMON IPYINEPOBKN;
HOJIA HCXOAXEIX CBA3ell, YITEHHEX B KOHCTPYRDYeMOHd FPYNTHEPORKE),
OLTHMaJBELES 3HAYeHNA o 1 } XAPAKTEPHIVIT CPEIHIOK BHYTPERHION
CBASE X ay;7;;/ 27 ;; M CPEXHION BHEHIHIO0 cBAsh a;; (1 — ri)/2 (1 —
— r;;) cootBercTBeHHO. Ha 5ToM OCHOBaHAa MTepATHBHAA MPOLEAYPA

1 CymecTBeHHEDd ¢ TEXHRYECKOIl TOUKM apeHHR ABAAEYCA TO, YTO TAaBHAR AHA-
FOHANE MATPHL ¢BR3H {CBAIE 00BeXTOB ¢ caMuMi cofol0) Ee paccMaTpmBasTed,
TaK YTO HpaBRIbHEEE Owao GH rosoputh O N (N — 1)-MepHOM OpPOCTpPaHCTBE
HPANPATHEIX MATDPRI ¢ 3THMEHEEMDOBANHOK IIaBEOLl AXATOEANBIO.
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MEREME3ANED (2) ¢ MOMOMBbI0 pemlerms 3anad smua (3), ompemenemms
pag BafigeREol (H, x) HOBOrO 3RaYeHEA & == « +- B/2 u 1. 2.

3anata (3) MCCIEXOBATACH INA CHYTaes, KOTAA a) (R, x) Ipona-
pofEA0; 6) R COMEPIRAT 7 K1aCCOB, % MPOUIBOALHO; ¢) R OPONSBOILHO,
% = {(5, 1) | s = i} (HoMMAAARRAA IPyEnEpOBKa).

B caryanumz a) pemenweM 3agaqd (3) ABIAETCA TAR HAMBAaeMmit
rpad m-cxomerEa Iy = {GG, f} | &35 > =}. B cutyannn 6) MancmnI-
sanes KpATePUs (3) CBONHTCA K MAKCHAMHSAUIN 3KBUBATCHTHOLO KpiH-
TePHES

m
gB= 2 13 3 (a5—m)], (%)
s I=1} iR jER,
A¢ B4BACAIMETO OT ¥, UTO MO3IBONAET OPHUMEHAT: 00RYHHE JOKATBHO-
OITEMANBHEE ANTOPATMEL DOCTPOEHAA pasduenalt (Mo cxeMas «obpemi-
HeRHAY RIW «PABMEIMEHOAY),
B caryanur B) xputepmii (3} mmeem Bm

fRy=3 S (@y—n—3 3 = DA

s=1 1, jEI?s =1 i, jeRS
Ns == | Rs | (5)

cyMyMEl cBA3ell (¢ y4eToM mopora) BHYTPH RXAccOB R,y upmienm =

BHCTYIIAET IIOKA3ATEIeM KOMIPOMECCa ¥ XKpuTepna S NG, yrennanpao-
Wero OFHOPOTHOCTE pacopeleneREusA R. 310 MO3BOTHET HOKA3ATEH, UTO
B OUTAMZJIBHOM pelleHMH 3a0au¥ (5) BCe KIACCH KOMIAKTHEL B TOM
CMpiCte, 9TO BHYTPEHHEE CDEIHEE CBA3H B HAX NPEBHIIAIT CpelHIe
pHeIOAAe CBA3H. YWelo KAaccoB ONTEMANBHEOrO PA3GHeHRNA ompene-
IAETCH 3BaYeHHEM . Ho NpE YBeNRYeRUR £ YHCIO KIACCOB B HEM,
BOODME TOBOPH, MOMET M YMeRBITATHCH, & MOHOTOHHO 3aBHCAT
0T XAPAKTepPHCTEKE OIHOPOTHOCTH PACHOPEIEIEHAR TPYIUBPOBKI
m

jof= S N CxeM»l] mocneNoBaTeAbHOT0 OOBENAHEHHA KIACCOE H
5=1

ImepeMenieRnA 00BEKTOB PEANTUIYVIOTCH DA KpuTepad (5) 0TeHb IPOCTO

H JA0T XOPONmIHe De3yNbTATH HA PEANBHHEX OAHHBX.

B knacce £ npoernHoHHKX MaTpHI KpHTepuit (1) npusonuT k 32-
nave mocTpoeHnA pasbnerua R = {A,, ..., A,}, MaKCUMABUPYIo-
HEro M3IBECTHRUA Kpurepkit cpefHed cyMMapHoill CBA3E € YIeTOM
qiCTR KIaccoB

™

F(R) ::2 ;— Z a;;— num. ) (6)

s=1 ' % i jeR,

JIwGonmirao, wro MuamMn3auus (1) 8 Kaacce HOPMHPOBAHENX IPOEK-
OBEOHHEHX MATPRE KOJNYSCTBEHHNX IPUIHAKOE CBOTANTCA K OTHCKAEILO0
co0CTBEHHOTO BeXTOpA MATpHNOM & + aT, coOTBEeTCTBYINIErs MAaKClH-
MANBEOMY COOCTBEEROMY JRACAY (METOX TIABHEIX KOMIOHEHT).
Benmumaa (1) xapaxrepHayeT KadecrTBo IOAYIAEMOro pemenHsa
(ocraTouRan pucnepcus). Ecam oHa He CAMIDROM Mana, T. €. Peilenwe
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HEE MOCTATOYRO TOAHO, HAME NPEII0KeH0 IPUMeHATH aHAROT MeToxa
PAABHLY KOMIOHEHT NAA Heuepmanus MartpHHsl &. COrdacHO aToMy
METOY IIOCTe pelneHns 3amaqn (1) paccMarpuBaeTcA MATPHIA 0CTATOY-
HEX cBfAzedl ¢ = ¢ — 8, OAA KOTOPOHE BHOBbL DEIIALTCH 3afada
0 TOCTPOEHNH aOOpOKCHMHDYIOMed TPYONUPOBKI, H TaK [0 TeX nop,
HOKA MICHeDPCHA OCTATOYHLIX CBA32fl He CTaHET JIOCTATOYHO Mama.
HeeseDoBagile 5TOr0 METORA KAUeCTBeHMEOro QAKTOPHOrO aHanmza
B kmacce {¢, B)-marpuy muposegeno B. A. TpoduMoBeM, KoTOpHE
TOKA3aJ, B SACTHOCTII, 9TO JOMIA ﬂIIGHepCHH, CHIIMAEMAA TaHHBIM (‘ba}i-
TOPOM Ar -+ [, TNPOOOPIHOHAIBHA BOIUIHHE ’?ﬁ lo 1o |- O xe
TMOKA3a7, ITO B PacCMATPOBAEMEIX Kiaccax pasdHeHNIl o CTPYRTypa-
Mu® 2TOT MerTol CXOZUTCHA, XOTH M 33 JeCHOHEYHOE TGO MIATOB,
1 IIPELIOKILT ROHETHYE MOAUPIEALN0, OCHOBAHHEY HA ONTHMATBHOM
mepecwere BECOBHIX KoddpunuerTos A m p or mara k wary [1]. Ana-
JOFHIHO JOXKAZBBAECTCA CXOMCTBO METOda B HTACCaX EPOCKUHOHHLIX
MAaTpPHIL. SKCHBPHMSHTEU'IBHHE'L QOEBEIT HCOOJB3OBAHIA KAYE(TBEHHOTIQ
(i:am:opﬂoro AHAA 28 TMOKA HEBseTHEK.

VlHTepupeTamus H0IYyIaeMOro PERICHHA ONpPeNeafercs CIeneHbI
ero GHHSOCTH K TeM RBJAN HHBIM H3 IMCXOOHEIX ﬂpH?'HaEDB. PIC]JOJII)SO«
pOMIMe MOZXONANHIX CTPYRTYDP X MNOBBIEI&ET HMHTEPOPETHPYEMOCTS,
OnHaxo pafRKanbHOS peInerEe NPo6aeME ERTEPIPETH PYEMOCTH BHANT-
¢Al B Iepexofe EA A3HK OpPI3HaKoB M nX 3Havennii. Bosmo:ruoeTs me-
HOXB3CBAHU 9TOr0 S3BIRA OHPERENACTCH TeM, |9TO paccroanue (1)
MERIY MATPHUAMI (& HX CKaJADPHAOe NPOHIBECHHEE, ACCOLMUPOBARHIS
C PACCTOAHITeM) AT PACCMATPHBAGMBIX KIACCOB MATPWMI[ MO:KET OniTh
BHIPAKEHO B TEPMUMAX pacupeleleHHH COOTBRTCTBYHOIMNX NPH3HAKOB
M, CIefOBATENEHO, MERET HEOOMBIOBATHCA HAW MEpPa HROppeaAiliH
sMe:Iy DDPH3HAKAMH M KOHCTPYHPYEeMBIMH TIPYIIHPOBKEMH [2].
B wactHOCTH, CKAIAPHOE NPOA3BEIEHIe TPOEKIIHORMEY MATDHIL PABHO
rospunuenty compmmenmocrn Ilmpcosa y%, xorga ofa OpmE3Haxa
HOMIHANBHER; Ko3hOHIHeHTY AeTepMEHAOKE 0, Korda ofa OmpmsHa-
KA KOTHYeCTREHHNE, o [JIA PA3HOTHIHHX DPE3HAKOB — KBaJparty
KOppersumonnoro oteomreHns 1* (T. e. OTHOCHATeN BHOMY I PUPAMEHIID
AICOEPCITT KOoJI9ecTBeREOTO IPHBHAKA IIPH IMepexoje 0T CpefHed ero
AHCIEPSHE B KNACCAY HOMHHANBHOTO NPHU3HAKE K JHCTIEPCHU HA BCEM
MaccHBe).

Hosdpdunment y°, BOOpeKH DPACOPOCTPAHEHHOMY MHEHHI), HMECT
YerKHUE CMBICT KaK OIeHKa KavyecTBa IPOrH0O3a OJHOTO UPHBHARA N0
apyromy [2]. TI. C. PocTtoBuer ¢ DOMOIGEX0 CTATHCTHYECHOLD DHCIE-
PUMEHTA JOKA3AT AFEEBATHOCTD 2TOr0) MOKRAIATEIA B 3agavdax TpyInu-
poraung [L1].

Ipyunupopka A KOHCTpPYHEpYeTCH Tak, ¥TO0RL ee CpelHAA CBABD
¢ 3aaHHOH COBOKYNHOCTHIO «BBHIXOAHHIX» DPUBHAKOB Y ORJIA MAKCH-
MANBHOM, ¢ HOMOINBY AXTOPHTMOB HOCJIEKOBATENBHHX pasOHeHuit
COBOKYOHOCTH OGBERTOB DPH3HAKAME copoxkynHoctit X, Hemoabaye-
MOl A mocTpoeRnd, Boobme rosopa, B (X 5= Y). Anroputm mocue-
MOBATETEREKX pasOuenHnmii Ha ofuieM mare NpH HCXOXHOM pasbHeHAMH

2 B geobXOMHMEX CAVIAAX MATPUNA 4 JOMREA OLITH CUMMeTpUYHa.
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R’ opocMATPHBaET RO3MOKHOCTH DasHeneHHA OTHEALHHY KIaccon A’
1o KARIOMY ¥3 IDH3HAKOB X, BRIGWpPAdA B KadecrBe HCXOMHOH nas
QIeRyMero mWara TPYNRUPOBEA TOT BapHant R, [as KoToporo opn-

JWeEES CyMMapHo# cBasu ¢ ¥ MmarcavansHo (PocTornes, Myzenr).

Kraccer Taro#l TPYUNHPORKE XaPAKTEPHIVIOTCA KOMGIHALWAMI
sgayeHUH TNpH3HAaKoB X, KOTODEHE OPHEHTHPOBAHH HA ONLCAHIE
(npedCEA3AATE SHaUeHHAL) NPUIHAKOB Y, 9T0 CYIIECTBENIO NOBLIMAET
JETEPIPETAPYEMOCTS Pe3yNhrarta.

Merogsl, OCHOBAHELI® HA MePaX CBASH MEeMKIY MPUSHAKAMO. MOIYT
EPHMEHATECA OPH O9YeHB 60JBOITX BHOOPKAX, HOCKOIBRY BHYHCIE-
HiA B HEX OPaXTHYSCKU He 3aBHCAT OT 4EcHa 00BeKTos.

PacemoTpuMm Témeph, KaK HM3N0HeHHHE NPEECTABACHHA ICHOAb-
3yOTCE N7 PeineHHA CHOPMYJIHPOBANHHIX BHIIE OCHOBHBIX 32149
MeTafa TPYUMIIPOBOK B ABTOMATHIECKOM DEKRME,

M. KoHCTpyHpOBaHHE THIIOIOTHYECKHAX TIPYNIHpPOBOK

I apannsa agserHoll undopmauun ynodHO HCIOIB30BATL METOX

mOCAEROBATENBHEY pa3dimeHnd, IDpEYeM HCCIeRoBaTeNs  Gopun-
]JYET MHOQECTRA {BXOTHBIXY ODHU3HAKOB X I 4BLIXOTHBIX» IPII3HAKOR Y
{(ofprano X = YY), monydad TROIONOTHYECKYIO IPYRNNPOBKY 06BEKTOB
B TEDMEHAX BXOTHHN HPHIHAKOB, HOCTDOSHHYIO TaK, YTOGE Kak MOw-
HO IY9II¢ OPOTHO3MPOBATE ¥ . B 9aCTHOCTH, TAKHM €O0COGOM CTPOKT-
<" rpyunnpom'{a G JAaHHOMY HOIHWYeCTBEHHOMY OpH3IHARY {HHTQP—
Baﬂnposanne), 8 TaKMHe IO NaHAOMY HeaJlhTepPHATHBHOMY npnsﬂaxy
(2 mocienues chywae 1 Kauecrse X = ¥ ACOOXBSYIOTCI NpPH3Ra-
KH, COOTRETCTRYHOIEIIC OTHEABHBIM HealdBTePHATIIBHRIM 3Hage-
BUAM). )
B TOM CJOy9ae, Korma TaKaA rpynnnpom&a ORABMBACTCHA CIOIHEMKOM
rpyfoil, ACHONB3YIOTCA CBA3ZH MeA LY 00BERTAME HA OCHOBE KPHTEDIeB
suga (3}, (B). Hpu srom marprya g crpoutea oo uHGOPMaNHRE o OPH3-
HAKQX, 970 NODYCHAET TAKYI0 OPragMsanuil BHIYACACHNE, IPH KOTO-
PO HCIONLIVIOTCA TONBKO HCXONHHE NaHHHE o0BEKT-IIPMBHAK, A Be-
IHIHHBL CBHA3H a” BHUHUCIRIOTCA IO Mepe HEDﬁXOHHMOCTH. Hpﬂ STOM
BOZMOEH YIeT nokazareaeci geca NEXOGHRX IIPHBHHKOB, B TOM WHCIe
I’ ONTHMAJBHEIY C TOYKM 3DeHHA 3afadd anpoKcHMammy (np aspa,
aech MPAKTHYECKH HeT 3KCIePUMeHTANbHOro olnrra). IIpm oT HoCH-
TeABHO GoasmioM xosugectse o0bekToB (Gomee S00) mcmonnay rorea
fHCTpHE ANTOPUTMH TPYNNAPOBKM, AHAJNOTHIHEIE METOAY K-cpen-
HAX,

B meroTOpHX 3aaYaX ONpaBmaN UOHCK IPYIIMPOBRH ¢ UK cupo-
BAaHHOH CTPYKTYpPOR CBA3el Memay Kiaaccamu. Hanpumep, rnnst ofpa-
33 JKESHA UPeNOONATAIOTCA CBA3AHHHIMI B IENOYKY, U9TC Xapak Tepm-
3yeT BOBMORHBIE IEPEXofisl 0T OZHOTO ThHa 00pasa MESHI KAPYT OMY.
[TosroMy aNm xoECTpYMpPOBAHUA THNONOrEm ofpasa >KU3HM MCI ONk-
8yeTcd NporpaMma, OCYMEeCTBASIOMAA IIOMCK TENHOA IPYTOHPO BKH
€ TNOMOMEI0 COOTBOTCTBYIOMEH MoIAQHKANEE METORa A-Cpefi-
AEX,
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2. Heeaegopanme CBA3SH Me;RIY HPH3HARAMH

Heenenosarens yraswkaer rpynns opmsgakos 1 u J, mexpy
KOTODEIME TpefyerTcAa MpoAHANHSHPOBATH CBA3E. DopMmpyeres mps-
moyrombgas Marpmua | [ | X |J | xoapdmumerror cBasm (wy,),
k=1, leJ, gma roTopoill METOXAMRM KAYSCTBEHHOro (GAakTOpHOTe
AFANE3A OTHCEMEBAWTCH [eTepMUHIDYVIINE OPYT IPY¥ra CORORYIHO-
crnt npmemakes X = [ w Y o J. Ilapa (X, Y) xaparrepusyerca
Gyazesckoit («, p)-yarpmuelt s = (sy;) pasmepnocra | | X |J |,
Tae sy = o, ecnn (b, ly= 1 X J, m s =P — B OPOTHBHOM cny-
gae, Temephb ocTaeTCA ICHOIB30BATH KPHTEPAH BIOA (2} anA oTECKa-
HItS OOTEMAALENY X @ Y mo Sagpofl MaTpnue w ¢ farbHelimus nepe-
XomoM K MarTpufe w’ = w — § OCTATOUHHX CBA3EH I TMOBTOpPERMeM
OpOLeTyPH HO METONY KadecTBeHHOTO $AKTOPHOIO aHATR3A

I1. C. Pocropumes paspaforanm I IpPyTHE MIPOHEAYPH TOCTPORHAS
merepunEmpylomux oap (X, Y). Haa ramnoi TaK0H Mapel oCymMecTs-
IAeTeHA MOCTPOSHAE THIONOTEIECKOA TPYIOINPOBRI METOJOM IOCHET 0-
paTenbENX pasfuenmii. HNoMOumanud HOTYyTeHRHOH TIPYANAPOBKH
¢ RIKANM T3 OPHIHAKOE Y (WIM aHANOrIIHEIM ParTopon mus Y)
Raer rapramy cpaseit memny X o Y. OcofemHo 3QQexTHBHO TaKoe
OLOCAHHEE B CAydae, KOrma Y COCTONT H3 eNHHCTBEHHONO OPH3HAKA y:
ROUKEOMY (-My SHaYeHHI0 J MO/KHO NPHINCATH COOTBETCTBYIONLHE eMy
KoMOmHanuE sHadeEmi X — Te, ANA KOTDPHX NPHPAIMEHHNE BEPOAT-
HocTH ¢ Rambosusmee [1].

VEorna mETEpEC TPefCTABIACT BLIABIEHHE TPYIIIH B3aUMOCBA-
BaEALX TPH3HAKOB B 3saNaEHOR cmereMe J. JT0 OCYMECTBIALTCH
rpyoouposkoit mo |1 | X | I [-marpoue cpA3H DpPA3HAKOB HA OCHOBE
kpmrepus suma (5) mum (6).

3. Hccrenosanne CBA3H MERIY 0O0BeKTaMM

B gagectBe HCX0IHOR 3%ech BHCTYEZAET OFHA N HeCKOABKO Ma-
Tpm cBAZH MeHAY o0sexTamu. [l aHaAK3a MCIOABIYETCA NPOrpaM-
Ma, pearnsyiomas Kpurepail suma (2)—(0), rie a moxyIeHa CYMMU-
POBARLEM FAHHBEIX MATPHI ¢ YIeTOM MX BECOE.

Kpurepui (5) opueogAT K TPYOOUPOBKAM, OCHOBAHHEIM HA 0GB~
HOM LPHHNEIE KOMEARTHOCTH: OTHOCHTEIBHO PABHOMEDHOE pacumpene-
JeHEHEe 00BeKTOB HA OTHOCATEILHO Jalexme NPYr OT Apyra TPYOOE,
COCTGATHIIE M3 TECHO CBA3AHHHX ofbexron. B ToM caywae, Korga Her
HOKAKEX ANPEOPHEX CBUNETETLCTB B IONB3Y UMEHHO TAKOH CTPYKTY-
POl cRA3eil, mmercd pasbmHeHue f ¢ 3apaHee He BATAHHOH CTPYKTYDOil
% — npurepmn {3)—(4). K coxanemmo, » oramime oT 3samazn (5)
0 MONCKe MOMEHANbHOHM IPYNNRAPOBKEN KpyrepEd puga (1) maer onmtu-
MaIBHOE pelieHNe TPHBHANBHERL 00pPAa30M B BIie rpaga m-CXOmCTBE,
TAR uTO 3NMech HEOGXOMHMO 3agaTh eme KakoH-nmbo mapamery,
HATPEMeD YHCAO KIACCOB, YTO NPHBOMET K KPUTEPHID (4). Hna ooa-
HON ABTOMATHIALHM IpPOoNecca BHABAPHWUA CTPYKIYPH OCHOBHHX
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cBHBeﬁ MO/KHO HCOOMB30BATE KBYX(IJ&KTOPHYIO MOTeXb. 3a1agy MHHK.-
ME3AI AR KpHTEPHA

2 (@i5— 813 — Kig)*s (7)

i

e {(8;;) ecTs (&, f)-MaTpua, COOTBETCTBYIOMAA UCKOMOMY HEYIODA-
podeEHOMY pasbmenmio R, a (k;;) ects (o', B')-marpuna, cooTseTcIRYIO-
mas (ACKOMOH) CTPYKTYpe CBAsEH Me:xny kiaaccaMmm x [2]. Anropnr
Mi, OCHOBAHHEIE Ha KpuTepmn (7), HCHONL3YIOT NEEEHHY0 KoMOEBa~
nuio KpuTepmes {4} ® (5) OpE PasIEYERX DOPOTAX IT.

Hexona us CKa3aHHOTO, MOMKHO YIBeDHEaTh, IT¢ nEpofiemEo-
0pEEETHPOBAHAOE MATEMATHIECKOE 00eceueHne MeTOTA TPYLIED CBOK,
NODKHG BKIIOEATH B ¢e0f cpelicTsa aBTOMATHIECKOTO AaHaIESa, HPO-
BEPKH HCCIeN0BATENBCKOX TDPYNNEPOBOK, Xopomee obecmedenme
PRONA H BHBOZA JAHHHX, & TaKMe MAHENYJANDOBAHHS AaHHLMHE,
oCBOGOIKIAIONEE MCCHENORATENA 0T DPOBeNeHUR PYTHHEEHIX TeXHIYe-
CKEE OLEPATHEd, HE BRIKWYEAHHY B KOAKPETHHEe pacCMaTpHBaeMEbe
npoBmeMst.

Jdareparypa

1. Meroqu apanEsa MBOTOMEPHEOI SKoEOMNIecKOH maGopManud. Horocnbupek,
1981, .
2, Muprun B. I', AHajiA3 KadecTBeHEHX HPEIBAKOR @ CTpyKiyp., M., 1980.

I. B. PAYIIEHBAX
MEPBI BJAU30CTH U CXOJCTBA

Cratha upencrasiaer cofoii 0630p PasAHIBMX MEP GAUZOCTH, NPATONHEX
ATA H3MEPeHUA CTEUSEH «TMOXOMECTH) O00TLEKTOB, ONACANHEX BeIVMUARIMM, HaMe-
PEEHEMU B TIODANKOROH M HOMMEANLHOH MRamax. BrvAcier®e ToR HMI HHOI
MePH GnM3OCTH (Mepy O0heKTaME AHGO MeRNY TPHRHAKAME) ABIAETCA COCTAR-
HOM DACTEH MHOTEX NCOONE3IVEMHX B COMAGLOTHH MATOMATEMECKNWX METOINE.
IonTOMY CTATEA HOCAT HOCTATOSHEO OGIMH (¢ TOUKH 3peHNA KPYTa 38049, pemae-
MEX ¢ TOMOMBI) PAcCMATPHBASMAX B CPATHE MOTOROR) XapawTep.

B paGore we paeTcd WCUePUHRBANIINY PexOMEHAANMIL 110 BRGOPY MEpH 6rn-
BCTH TIPH PLreEHI TeX MAH WHHX COUTOTOrA9aCcHIE Sagad. Onnaxo PRE oTpAa-
MEHHHX B HE{l MOMOHTOB BCE K6 TOIBQIACT OYPAHMYETE KPYT BPHIONHEX NIA
pemenBH KOHKPeTHHX 3473y Mep OGEMIOCTH,

Mepu 6am3ocTH -~ OMMAE H3 BaKHOHITAX WHCTPYMEHTOB AHANN3A
TaHBHX: CONOCTABIeHWEe, KIacCApHKangs, BHOOpP CpemEMX, NOHCK
BAKOHOMEPHOCTEH CBA3AHH ¢ ONEHKOHE CXOACTBA, DA3THTIAA, KOPPeIs-
O¥A, CONPAMEAHOCTH H3YIAEMEX o6 LeKTOB, T. €. C H3MeDEHREEM Gan-
30CTH MeROY HUME.

B coorsercTham co cuodmsmeiica rpaganaeit {22, 110] 6ygem yoo-
1pelaaTh TepMHEE «ONH30CTHY BO BCEX CIYIAAX, KOTAA Pelb BT O CO-
DOCTABNEHAT, CPABHERUE NaHHEHX. «epMEE  GAH30CTE" ... OTHOCHTCA
K CXONCTBY, K PASIHYAI), K KOPPEIALBH, K MEépe IepecedeHa HAKR
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Ae awdoii APYroil mepeMenHoll, nCmoaL3yeMoil B KaTeCTBE  Mepw
CXOXCTBA ILTII DACCTOAHUA MeRIY ABYMA OOBEKTaMH OFHOIC BUIAy
[22, e. 21]. llayyeHue BAUAHEA, DOMIHEDPOBAKIA 11 T. II. TAK/RE MO;eT
PaccuMaTpUBATBCA B 9TOM KoHTekcTe (43, 64, 111], ogHake ocmoBHOe
BHIMaHue OymeT yAeleHO CIMMeTPUYHLIM HeOoTPHLATENLHBM Mepam
OIN30CTIH.

TuongHeMl 3aJa%aMi ¥3MepeHds G,1H30CTIE OPH aHANH3e COLTio-
Jorndeckoll MHDOPMANUN FBIAKTCA 2a0avll CONOCTABACHHMS U Ralac-
crnPURANNI JAHHMX, OHEHKA CPEeXHIN, BHGOpD MPEeECTABHUTEAR COBO-
KYOHOCTH HAGTWOACHIH, aIIPOKCEMAIIA JAHHBIN, TPOBEDHA KATeCTRa
MOZeal, CpasHeHle PASINYHKX Mogened. B wavecTre mMep OaiszocTn
game BCero HCHOJh3VIOTCA HeRHEe TOKABATENN YA eHHoCTH (paccTos-
HiA), KoadpruueHTHl KOPPCLIAHNHYU, ACCOUMALNH, COBDAREHHOCTH,
HPCROIBKO P&EE — CHEIHANBHO CKOHCTPYHPOBAHHUBE MHAEKCH CXOX-
cT8a, Oogobus, oOmBoOCTH.

B comepsaTednHOM aCHERTe 3aJavll MSMepeHHA GIH30CTH B COo-
NIOJ0rne BechMa pasHoobpasksl. B KadecTBe npuMepa VHasken
agaun aMANiaa COLUoMeTpugeckuy cTpyr1yp [33, 34, 70, 127, 158),
noctpoenus tumomoruiy [31, 55, 56, 59, 60, 67, 120], wuay<enns
TPYONOBMX M HEZUBHAYanbHuX mpepmodrenmit [1, 32, 43, 64] n
coumuanbEex cereil [96]. Muorue uceaenoBaTe I BBOLUIY COSHMANIBHO
CHOHCTPYHDOBAHHEIE MEPHI GAH30CTH HAU MPMCNOcabXUBANY W3BeCT-
HEle paHee KA cORTacoBamna mpexmodreHui [23, 79, 80, 121], cpas-
Hewns i arperanun pasbuennit {34—38, 71, 81], uamepenna conuans-
HOro pacerogaus [98, 154] u paceToaENA B TPOCTPAHCTEE COLMHAT BHELX
pacopegenesny [77, 83), mpm maywenmun mpectm:xa mpodeccmit [43)
B mesaeil skusnenearensuocty (81}, ormowenuii pogersa [83], vausrus
11 Baactu [21], usmepenun counanpHol 3aBucnmoctn [64] B 6anzoctu
K conuaabaoMy mueany [56]. MurcTpyMeHTamMu uccaenosannsa MaTpHIL
6ru3ocTE {CXOKCTBA, ¢BA3H) B CONMUONOTHH ABIAKTCA, B YACTHOCTH,
TaKHE METOZH, KAK MHOrOMepHoOe mkaxupopamme [17, 22, 58, 59]

1 mractep-amanms (2, 12, 36, 45, 59, 60, 70, 78, 93, 145].

OGmte DPUHNHABI H3MEPEHMA GIEM30CTH

Iameperite Gan30eTH MeRAY o0BEKTAMH HPEANONATAST HANlule
onpegefenaoli nadopmanur o Hux. B manbonee obmeMm cnydae aTa
UHGOpMAUIA MOkeT OHTHL NPeRCTABJEHA B BUME BEXKTOPA KOAMTECT-
BeHHBIX XapakTepucTik. B fonee npocroil cmryaunum OyHeM CYMTATE,
aro kangomy ofbexrty X m3 mMHOMecTBa ofvextor O = {X, Y, ...}
MOATHO NOCTABHUTE B COOTBETCTRHE HEROTOpOe MHEOEKECTBO EZ., OpHHAaO-
nexamee anrelpe MHoKecTs P ¢ egmmmuesn K

X2 oX) =2 =

JAeMenTH ¢; MAORECTBA £ MOTYT PAcCMaTPUBATHCA KAK XapaKTePHBIE
croitcTea (mH@OpPMATHBHEIE OPH3HAKH) 00BEKTOB B3 MHOMeCTBA O,
OrofpaskeHue ¢ CTAaBUT B COOTBETCTBHE KakgoMmy obserry X Habop
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ero npusiaxos X = ¢ (X). Moxer 0Ka3aThed, 9T0 ABYM PARIITIHBIRL
ofsextaM X; m X, COOTBETCTBYET OAHME M TOT e obpaa: 9 (X)) =
= (X), m Torda M Gymem cumrars X; u X, SKBHRANEHTHEME
p HATEPECYIOWeM HAC ACHEeKTe H3MeDeHEBA Gnmsocti. B nmanpmedimien
MHi, KK HpaBuao, GymeMm omyckars oboskavenns X, Y, ..., orom-
pectrasiA 00BexTH ¢ MX ofpazamu ', Y, .. ., & P. Ecan nasectau
He TOILKO OPUBHAKN, HO H HHTERCUBHOCTE (WIN, BOIMOKHO, BEPOAT-
gOCTBH) HX mposBnenua Ha obwerre 77, T0 yHOOHOK MoZeNbo OKa3L-~
BaeTCA MHOMKECTEO U U2 DPOCTPAHCTBA HEYETKHX MHOMKECTB Pp
¢ HOCHTENAMH, UpAHaIIekamama - aaredpe P. [locrenorarensro 0606-
maf HADY MOAEdb, MH TPUIeM K n-MepROMY LHDOCTPAHCTRY R” m
ganee X IPOCTPAHCTBY L BemecTBEHAO3RAYHHIX GyEKNuUE, ompeje-
AeHARX Ha MHOKectse F. (CxasaHHOe BHIIE MB!I MOMReM 3a0TCATE
5 cnefywougei gopMe:

X - (.:1’:1, " oag xn),

rhe &; — SHAUEHHS HHIHKaTOpa MEMmKecTsa X = & (vx (e;)), dyax-
UHM TPHHANIEKHEOCTH HeIeTKOrO MuomecTsa X & Pr (ux (e;)), nubo
mpocTe i-A KommoHeHTa sektopa X &= R™ u T. z.

B sagauax amanusa HEYHCIOBOE MAGOpDMAHEE HamGonee pacmpo-
CTPAHERHON MONENBI ABIACTCH WPOCTPAHCTEC P, HECKOABLKO Dexe
paccmarpupawtea Pr u R 1 B paxe sanay, ¢BA3QHEBX B HEPBYIO
oYepens ¢ CONMONOTHYCCKEMY HPUTOXKEHUAMHE, BEChMa WIOAOTBOPHEIM
OKa3BIBAETCA IIOIXOX, OCHOBARHHHE Ha EBYYeHUN TACTHYHO YOOPALO-
weHRHYX MHOMecTB [75, 76]. Tax, mamepemue BnmsocTH MemIy pas-
fEeEUAME MOKET PACCMATPHBATACA B KOHTEKCTS METPHSAUWNA IeoMe-
rpmaeckux pemerok [11, 81), mpocrpamersa cmaBoro, wacrmsmoro,
NOJAHGTO M WHLIX DOPANKOB moaypemerkm [73, 74, 131) n 1. n. Mu
fyneM EMeThL B BHAY, 9T0 ILpocTpaECcTRA P M Pp — pucrpadyTus-
HHE PellleTRN 0THOCHUTEIBHQ BKIOTEHEA, 00beTUHEHHs W IePeCcedeHns,
opocTpaHcTea [R7, R™, L — peluerku pasiuSHbX THHOB OTHOCH-
TeibH0 omepanmil <, max, min [6, 11).

Mporae meper GamsocTn, Kax OymerT MOKA3AH0 HHAE, MOTYT OHTH
OU¥CAHBI ¢ e(HHEIX HOBMII, €CIH HCMONB30BATh HORATHE OlleHKH [6].

Onpedeaenue 1. Ilyers £ — pemetka ¢ omepanuaym A m \/.
Bemecrrewnosnauaan $yuruug v: £ — R HasmBaercAa HmREeR
(pepxmedt) oueuxoit, ecaur anx nrpbmx X,Y &= £ mrpamenue
(X AY)+v{XN/Y)—v(X)~—v{Y) HeoTpmnatenrsHo (Hemo-
aoxurearno). DyErIna v HasHBASTCH OLEHKOH, CHU OHAa ABIALTCSH
BepxHed u HmKHel oueHkoll oxmorpemenHo. QreEKa HASHRAETCA
msoToHAOH, ecan X < Y @ v (X) < v {Y) 1 noaomurennbuol, ecnm
v{(X) > 0, npugenm v (X)= 0 rorga H TOAbKO TOFEA, Korma 7 —
MEBEMAJBHH aneMeHT £, :

PRE= {(zy, - - 2p)t 2 2= O

2 Yacrageo yonopAAoIeEHOe MHOMECTBO (&, <) Ra3LIBACTCA PEMETHON, ecam paa
aobux X, Y= & cymectayer TouHaA MIRAAA TpaEr X A Y = &, mpmdem
XAY<SX, XAYS Yuagen mobore Zel <X i Y)=2g
< X A Y, a marxe JRoiicTEeRHaf eif TouHAA BepXRAA Tpame X V/ T [6, 11).

b2 |



Hpmiepami TOIORUTENBREIX QUEHOK HABIEHTCA MOMHOCLTH (1-;0_
He9HOr0) MHQ;HECTBA W3 UpoCTpaHeTBA P man Pp:

[X[=Drxl) [ Xlp= Dty (e
7 T
a B Goaee o0meM Caydae -— MEpa MHORECTBA:

v(X)={avdv. v )=\ prdv,
B

E

HOPMa MATPHIL C HEOTPIIATeIBHEIMIL dNeMeHTaMu # T. 4. Hpusepn
BEDXHOX M HIGKANX OLEeHOK, IICHOIB3YEMBIX IIPH HOECTDYHPOBaHIN
Mep GIH30CTH, YHTATEN® Haiiner, Hanpusep, B (71, 81]. Mu npusenem
37eCh TOBOIRHO LPOCTOH pe3yaAnTar, ILITIOCTPHPYRONHE CRAZE MEKIY
QUEHKAMI I BEPXHNME (HIGKHUMUN) OLEHKAMH.

Teopema 1. Ilyctp v — DOTOKUTEALHAA H3OTOHHAA ONEHKA HA
pemerre £, ¢ — gpamgsl pnbdepesnupyeMoe oTofparKenue BemecT-
peRBol mpAamMolt B cefa. Hng toro aTofbn ROMIOO3HLHA ot GBIIa BepX-
Hell (mIGKHE) oneHkodl Ha £, HeoOXoJuMO U LOCTATOYHO, ATOO!
fLlTa BRHINYEIOH BeepX (BHIS).

CX0ICTBO H HECXOICTS0

BOJ’[BIIIHHCTBO MED 5.1'112{300'1‘1:!, HCOOJAB3YEMEBIX UPH aHanuse Cogio-
JOTHIECKIX JAHHHY, 0 CYMECTRY ABIAKNTCA MEPAME CXOAcTRa (Ham,
HAIPOTHEB, HECXOZCTBA) aufo Moryr OMTH cpemenst K AWM. epmrn-
IOA CXOACTBA H HECXDOCTRBA, HpeNiaraeMble PABNMIHEME HCCIERNBA-
TENAMH, OTIHIAKTCA XPYT OT IPYra; M IPIBENeM 3AeCh ONpeaeleHn s,
oTpasawmue Haufoszee ofmull, TPAAMIEOHHEIA B3TAH Ha MEPH CX 0~
CTBA 1 HECXOICTRA. . -

Onpedeacnue 2. Mepoii cxoneTsa B opocTpancTRe (F masHBaeTcR
dyermaonr S Q@ X @~ [R,, obnanaomaa CIedyOMIME CBOMCTEAMIL

S1. 0 S (X, V)< 1.
S2. § (X, X) = 1.
S3. S (X, Y) = § (¥, X).

IInorga S2 3ameHserca MeHee eCTREMM TpeBomammer S2°.
S(X, X) =max §(X, Y). CeEMMeTpuYHOCTH MepH CXOLCTBA
Y

TAKKE SABIAETCA HE CTONBKO OOH3ATENLHHM, CHKOIBKO, IOKALYE,
fonee TPAEAUHOBHLIM TpeGOBABNEM: TAR, CXOHCTBO HACENXSHANX ITYHK-
ToB X 1 Y HOCHEMMEeTPHYHO, CHIH B KaTeCTBe MEPH ero paccMaTpHBATh
BenmduAY moToka Mmrpamunm ms X B Y (33, 113]. JI. Xsewepr {111]

? %x: Wy -— COOTBOTCTBOHHO MEIMKATOD (X2PAKTEPECTHIGCKAS $YEKEEA) n
OYHROUA MTPHEAZICHKECCTH MEOMGCTER X.

* Buecro @ MOKHO MopjcTaBuTh P, Fp,R" mam ofosEagenme M0G0Te APYroTo
HpOCTPAHCTEA.
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a A. Teepexm [153] nupusomaT B ApyrEe npuMepH R2CHMMATPHIAOTO
CXOACTRA. o
flo anamormm ¢ Mepol CXONCTBA ONPEfeNNM X Mepy HecXOJCTBa.
Onpedeserue 3. Mepoi HECXOACTBA B NPOCTRAHCTRE () HABKEBALTCA
byERIEA D:Q X @—R,, odnataonas CIelyOMmrE CBOICTEAME:

DL 0 <D (X, Y) < 1.
D2. D(X,X)=0 (D2. D(X,X)=minD (X, ).

D3. D (X,Y) =D (¥, X).

Ogeranzo, N6 33 aHHEOHE Mepe ¢XOOCTRA S BCERTA MOKHO TOLTPOUTE
Mepy Hecxoxersa D = 1 — S, m HaoGopor. Eciie ¢cEATH orpanngerne
ceepxy Ha renmaury D (X, Y) B D1, To noayaum crctemy Tpeboma-
gHif, NPEIBABIAEMEX K TaK HASHBASMHM MepaM PACCTOREHS (yoa-
JeHHOCTH) BAH KBaguMmerpuram {2, 12, 78]. HomongurensHos yeiopne
Da. JIna nwéex X,Y,Z= Q@ DX, ZYL DX, YVY+ D (Y, 2)
(REDPaBEHCTRO TPeYTOABHHEKA) 03EATAET, YTO B KAUeCTBE MEPH Gamzo-
ety paccMarpusaerca ncesgomerpmra [15]). Hawomer, yeaosme

D5. Eeom D (X,Y)=0, 10 X =7,

B coporynEoctH ¢ D1 — D4 ofpasyer MzsecTHVI0O aKCHOMATHRY
Opeme {97}, xoTOpPOH YZOBNETEOPAIT HCTHHEEE PACCTOAHUA ILII
MeTpEKA °, .

CxometBo ® HecxomeTso, mojodme ®m pasiaugme QOPMAIUBYIOTCH
TAK;REe 0 HA A3BIKe OHEAPHEX OTHOMeHEDR (B ofmex caydae — HedeT-
xux), OO0L9HO OTHONIEHHEM CXOXCTRA HABKBAIT CHEMMETDPHYHOEe ped-
sepcuspoe orHomernme o [102, 107, 114}, r. e. TonepamTHOCTH [68];
IOHOTHATEXHHKES YCIOBHHS THNA TPAHSHTHBHOCTH (HampuMep, AXA
OTHOTICHHs POACTBA) BRONATCA peme (5, 21, 127]. OrEomenna Ganso-
¢t [13] o cocegcrsa [14, 26] ofaagarwT aHATOrIUBEMY CBOHCTBAME.
OrHomenEe HeCXOACTRA 0 AHOTHA ONpPENeNfercd KAK AONONHATEIBHOE
K orHomemmiw cxomcrra [21, 42, 127}, a umorma — Kagk OTEOIIEHHE
pasamamyocti [147]. Mepefity k HegeTKAM OTROMEHNAM CXORCTRA (HE-
cxogersa) [21, 24, 160] tem Gomes ymoGmo, 4TO B DTOM CJAYYAE MEPa
cxoncTea S (Mepa mHecxomerea D)), vmosmersopsrmas S1 — 83
(D1 =- D3), mArepnpermpyercs KAk OYAKIES NPHHEANIEKHOCTH
OTHomeHRA Oy {OF).

Koxas cxopo snememtsl MHOKeCTR3 £ paccMATPHBAKNTCA KaK HH-
fpopmarmenme npWIHAKH, eCTeCTBEHHO uorpeGoBaTH, TTOGH Mepa
CXONGTBA MOCTEraT1a MAHEEMATREQFC 3HAYEHWA TOTHA, Korja ofBeKTH
o0Mmix TPU3HAKOB HE MMEIT:

XNY=@=8X,Y)=0 N

{(mpmaToMm xoTa GH OXHO B3 MEOAECTB X, Y HpPeNnOJaraeTcs HenyCTHM,
Ta®K Kak corxacEo S2 § ({J, (J) = 1). Ecag Opefmonoxmrs, 9TO

b Orpasmyenme ceepxy B D OPH 5TOM MOMKHO OCTaBYTL B CIUIE, TAK KAk JoGoe
(mceago)MerpEdeckoe TPOCTPAHCTBO ToMeoMopdro  {HCCBRO)METpPHTIECKOMY
DPOCTPAHCTRY efmANYHore xmamerpa [415, e. 163]. .
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npupamenno Mepe cxofectea AS = S (X', Y} —~ § (X, Y} coor-
BeTCTBYET PaBRoe o afcoNoTHOH BeNMIMHe, HO DPOTHBRONOIOKHOE
no 3HAKY NpEpAaResne Mepsl Heexomerea A =D (X' V') —
~D(X,7Y), To pas awbwx X, Y < @

SX,Y)+D(X,Y)=1, _ (2)
apageM
XNY=0=D(X,Yy=1npu X J Y = . (3)

Yeaorne {3) 6uno Beefero B pabore {48] mpu nmocTpoenun MeTpuky
HecxonerTa — [-smerpuxn . Taxmm obpasom, Tpebopamna S1 u D1,
{1}—(3) RpDoONEe MOTWUHO YKJIAIDHBAIOTCA B TY CXeMY, COITacHo
KOoTopo#

S (X, Y) = oy (X, ¥) = 1 — pg; (X, V).

Muorde MOKASATENRN CBA3N, COUPAYKEHHOCTI, KOPPeIADHI ¥ T. 1,,
9acTO HCIHONb3yeMele B KadecTee Mep Gamsocru {2, 8, 16, 36]. upuun-
MaloT SHaueHHA B wHTepsaxe [—1; 1] u, cuexosavensmo, He ymosie-
TROPAIOT TpefoBanmie S1. Boiee cymiecTrenHOe pasiugHe MEWLY Me-
paMn CXOMCTBA T MOKAIATENAMY CBA3M COCTOHT B TOM, YTO NepBhIS
OoCHYHO BBOOATCHE HA MHEO/KECTBO HAp 00LEKTOB, NOCHENEAE e —
Ha MHOMKECTRO Oap TpHiHakoB. Paccyxgas ¢opmaxkao, mxiobod
TOKAZaTeNdb CBAZA MOXHO PAcCMaTpuBaTh XKak Mepy Gamsocmn
B COOTRETCTBYIONIEM IIPOCTPAHCTEE II HAOOOPOT (JOCTATOSHO TPAKClo-
HOPOBATS MATPHIY <¢O00BeKT—NPH3HAK»). Beluduru

S(X, Vy=—a [ 4+r(X, V)] & DX, V)=—[1—r(X,Y)].

re r (X, Y) — mexmii Ko»>PPUUMEHT HOPPENAUAE €0 IHATEHAAMU
B [—1, 1], ynornersopawr Tpedorannay S1, D1. Qnraxe mocranoswa
jagadu 'uﬂ'repnpe‘rauuﬁ pe3y}IBT3TOB npua H3MEPEHUH CXOOCTBA M
CBASE, KAK npasmao, pasamdaporea. Obwertsr X, YV, . .. ofmuno
ABIAKNTCA NPERCTABHTENAMH HeKOTOpoH omHOpoAHOH B onpenenes-
HOM CMEICH® COBOKYHDHOCTH (HanpuMep, 9ieHAMH HPOHIBOXCTBEHHOIO
KOJANEKTEBA), B TO BPEMA KAK XapaKTepH3YOMEHe WX DPH3HAKM
MOTYT OHTH CYIOECTBEHHO DA3NEYHOH OPEPORE, B YACTHOCTH, MOTYT
OHTH A3MEPEHH B PA3JUIHBIX HKAJIAX (I0Jd, BO3PACT, CIymefHoe Ho-
no;xesue). IIpw ompegenenay CBARM MERAY DPHINAKAME, H3MEpPEHHH-
MH B IIKaJaX, OTIAYEHX OT HOMEEANSHOH, HMEETCA BO3MOMHOCTB
HHTEPOPETAlAN XAPAKTEPa CBA3H (NOTOMUTENBHAR — OTPHIATETE-
HAA), UT0 NEMEeH0 CMHCHA IDH ASMEPeHUN GAn30C0TH,

OrMmeyad pa3iuYAA B OOCTAHOBKE 3aJay H3MEePeHHA CXONCTBA M
CBA3H, MH TeM He MeHee OymeM HMETh B BEAY, ITO B KadYeCTBe MaTe-
MATEIECKOTO HHCTPYMEHTA HOKA3ATENH CBASH MOTLYT OHTH HCIONB30-
BAHE KAK MepH OGOuzoCTH.

% Ot amrn. dissimilarity ~— mecxomerso.

174



Mepnr GrE30CTH W NOKA3ATeNH C€X0ICTBa

B raba. 1 mpuBenensl Mepr Samaocti, Haubonee gacto yooTpedamge-
Mple B 3ajadaX aHAAM3a HeuncloBoH uH(opMammy,— moxasaTenu
CXOJCTBR, MEPHl HOCXONCTBA (METPHKN M KBasuMmerpurm). Ilepeuens
70T 1eTKO MOeT OuTh yeenwaer [12, 46, 78, 86, 102, 153]. Bamemr,
770 ¢ DOMOSIBIO Tabx. 1 MOIKHG CKOHCTPYUPOBATE «HOBLEs MEDEHL G-
30CTH: TAX, KAXOON M3 DepBalx ReCATH Mep CXOACTER S COOTRETICTRYET
merag Mepa mHecxonersa D =1 — 8 n 1.1 '

Mepbr 61M30¢TH 00BEKTOB, ONNCHBAGMEIX NHXOTOMHIECKIMI TIPI-
JHAKaMH, NPHHAATO BHIPAXATE B T€DMHEHAX UeTHpeXKAerouHol radan-
nsl CONPAMEHHOCTH: ¢ — YUC/I0 HPHIHAKOR, OTCYTCTBYIOHUY ¥ X I
¥ omHOBpEMERHO, d — WHCXO COBIATAIOMEX NPHSHAKOR, b (Il ¢) —
qECHG OPH3HAKOR, NIPHCYTCTRYOMHUX ¥ X, Ho OTCYTCTBYOOMX ¥ Y
(wit BaoBopor), & + b - ¢ -+ d = n. Bo aropoy eroxbue Taba, 1
npuBeNeHEl (OPMYNLL INA MOKa3aTeaell CXGHCTRA I HECXONCTRA, IC-
DONB3VIOMHS Kak BeJWYMEH 4, b, ¢, d, Tak U «BeKTOpHYiO» dopay
ganucE X = (z,, . . ., ,}. Dounee ofue BHPHROANA, ACTOTBIYIOMIE
HoHATHEe N30TOEHOH TONOAHTETRHOR OUeMKII ¥ Ha HEKOTOPOH permeTre
27 (tHn pemieTHM BADBMPYeT B BARMCAMOCTH OT XADAKTEPA BATadI),
MOyEIO Hajiry B Tperses cronbue. ITpr »rom yomorpedanen oboanadens:

(X, Vy=v{X) 4 v (Y)—20(X A\ Y},
CIN U — HBOTOHHAS BeDXISAA OIIGHKA,]
d (X, Vy=2(X\/Y)—~v{X)—v ()|

BCTI ¥ — HBOTOHHAA HHKHAA OIMEHKA;
1# 0 — COOTBeTCTBEHHO MAKCHMANBHEE ¥ MMHAMAIBREEN 31eMEHTH £
(r.e. £ w (/) B peruetkax &P u Pr); X — ncesfomomonnenue ¥ X
(TeopeTHRO-MHOMKECTBEHHGE NononHedne ¥ X B pemetrkax & u Py).

Msr orpamEzumca mpocTpamcrBaMu P, FPr, R7, RauGoree cyme-
CTESHHBIME A MATEPEeCYIOMMY HAac 33437 aHalN3a HeYHCIOBOH MH-
dopmanun, gofasme B nenax obobmerua OpocTpadcrse L, HeoTpH-
LUATeNBHBIX CYMMADYEMEIX $YHRIuE Ha MHomectse E. Jwax ¢4+»
B KaroM-nubGo m3 eronbios 4-—7 03HAUAET, UTO B COOTBETCTBYIOIMEN
OBOCTpancTRe JaEHAA Mepa (aAM3ocTH YEOBNETBOPAET TPe(OBAHHMAM
§1 — 83 nubo D1 — D3, Hpouepx crasurcs B TOM cIydae, ROINa
mMepa Gamsocty nubo He oupefeneHa, nnfo 31aTeHHA e MOTYT OKA-
3aTHCA HewHTepNperHpyemuyu. EcaH Mepa OAN30CTH ONpeleneHa M
HHTEepPNpeTHpyeMa B HeKOTOPOM NPOCTPAHCTEE, HO TIPU DTOM ITPHHMMAET
sHauenns B maTepsaxe {—1; 1] nou [0; oo], mpocrannen snax «(+)».

OTCYTCTBES CCHJIOR HA JUTEPATYPY TaM, TAe HeT MpoYepRa, 03Ha-
Y4OT, UTO ABTOPY HE H3BECTHEI DYOGIMKAHMM, B KOTOPHX FOBOPHTCA
0 BEJICH MM NaBH0i MopH GIMB0CTE B COOTBETCTBYIOIEM NPOCTPAHCTBE,
B Tex chywamx, ROTEA CCHUIKE MMEIOTCA, OHN OTHOCATCH B HEPBYIO
oYepens K ABTOPaM PpaccMaTpHBAEMHX Mep OamsocTH, a TAKMKE K HAM-~
Gonee masecTHBM paborar o uX 060CHOBAENI (KaupuMep , AKCHOMATH-
YeCKOMY) M HPEMEHEHHEI B COLMONOTHd,

? M, po3MOIKEO, RepXAeE (EIKHEeH) OUeHKE Ha BepXHeil (Mmxmeli) monypemes-
KO ¢ MAKCHMANBHEDL (MEEDMATLHLM) SIMEHTOM,
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Bo MHOTHX CIY9afX OUeHb HENEeTKO NPABLIIBHO 0DPeReINTh NpHo-
puTeT B «1{306pe'rem}u» Mep 6amsocTn. Tak, IEUPOKO 3BECTHME Roa§-
numeHTH panropod RKoppexAuuu Hempamna u Campmesa Bnepsbie
$uinH OPERAOHeHBl TPYTUMHE aBTOPAMIL, XOTA 002 VIOMAHYTHX MaTe-
MaTHka, Ge3YCJIOBHO, BHECHE PEIIAKMNE BRIAN B H3Y9eHNe I pac-
JIPOCTPRHEHNHE STHX DNoKasaresielt csAsu. Merpuxa mecxoacrsa D,
(TomOTHEHRE N0 EAUHUNK K XOPOMIC H3BECTHOMY B TAKCOHOMETPNIL
roeddunenty obmpoctn II. Raxwapa §y), mo-emmmmomy, Bhnepamie
funa nermonbsosara J. Lamamtepom 98], a zatem 1V, Canrom [148)
n maysanack B palore E. Mapuescxoro m T'. Mlrefiaravasa [128];
gonee TIO3[HUE YNOMUHAHHA 0 Hell serpedarores y Y, Pafcmoro
[136], T1. Vma [115] » }O. M. Anpecawna [3]. Mexnoy Tem 8 oTewecTsen-
HOH AHTEpaTYpe 5Ta Mepa BIM30CTN MHOTEA UMEHYeTCH «MEeTpIsoi
TaEHMOTO» CO CCHMKOE HAa pabory [140], B Koropoit B mefcTBurens-
gocTH Opula TpeAno/keHa KBasumerpmka D, — norapmdmudecxoe
npeobpasosanue xosdpdrnuenta oSmuocty 5;. [I3-3a otcyreTeus mo-
CTaTOUHO MONHEIX ¥ JIeTKO AOCTYEHHYX Ny6aprannil mo mpobaemam
m3MepeHns GamaocTy paccrosEue [y HEOTHOKDATHO ¢OTEPHBATOCHY
PasNNIHEDE WCCISROBATENAME, BRIKTAA aBTOPA 3TOH CTATHE.

PaccrosEue J,, HampoTHR, HACTOABLKO oOMRH3BECTHO, 4TO YCTa-
HOBUTH WNPHOPHTET B eT0 U300DETeHHH HeBO3SMOHO, JTY MDY
GHH30CTO EABLIBAIOT HEOrEa mncergoMerpuroft ®peme—Hukonuia B
npocTpanerse P, meTpuroi Fanrearo [99] — ua pemerxay, B pyHRIHO-
HaIBROM UPOCTPAHCTBE M B mpocrTpamcThe R” — pacetoanmes Mom-
woscroro I, [130], merpuxodi city —block uam «ManxorTenckmm pac-
croasnems [45, ¢. 11], B upoctpancTee GyaeBhix BERTOPOB — MeTPHKOH
Xesnqmara [106].. Hpome roro, merpuxa D; nMeHyeres DACLTOS-
guem Remenm [121] mnm Mwpxmaa—Yeproro [37], ecnn pets mper
COOTBETCTREHHO O MPOCTPAXCTEAY OHHADHHX OTHOINEHHI JuAelHOTO
NOPATKA HIA DSHBHBAJICHTHOCTH.

B GoapmEacTBe cnydacE MepH Oamzoctn m3 Taba. 1 mMorvr Guith
TpeAcTABASHH B BEXe $yERmmE ot v (X)), v (1), v(X A Y} nan
v (X \/Y). 9r0 BOONHEe MOHATHO: Gmu3ocTh o6serToR X It Y onpene-
Aferca HAIMTUEM ¥ HAX 00MUX NPASHAKOR, HEPOPMATHBHASL HEHHOCT
woroprix (v (X (] Y)) momxua 0T HexuM 00pasoM cOOTHeCENA & HH-
dopmanmes o6 ofwerrax, paccMarpmeaeMmeix moposut (v (X), v (YY)
mim B cosoryusocra (v (X |J Y)).

Mepu cxomersa S, ~— 83, S MoryT GHTE NPENSTABIEHEL OREHM
BBIP Q3K EHEEM

. o) ad (X, V)
SE& V)= wmrmEn

BAPBEDYA BAPAMETPH O W §, MOMHO MOJYIATH TOT WK MHOR NOKa3a-
TeRH CXOfCTBA. AHATOTUIHNM 00pasoM BHpamerne

: o v(XAY)
S{X, YJf wEAY) +&(XVY)

omperenger S5, S, Se. 3HaveEms wospduowentos y, 8 pubmapanres
B COOTBETCTREM ¢ TeM, YTO HCCIARKOBATENb CIMTAST HAMGoIee BANKHLIM
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AhA onpegeleHis G6AH30CTH — HANHYNRE COBOATAMHUX HIW, HAMIPO-
TR, HECOBNMAZAWINAX TPH3HAKOB.

Cxo0aCTBO OGBEKTOB B TIPHHLIIE MoeT OHTh H3MEPeHO He TOIBKo
[0 HAJAUYH, HO I 10 OTCYTCTRIIG ¥V HHX OJHIX U TeX iRe [IPH3HAaK0s —
«CXOECTRO 10 aETHANATEAMY (44, C. 144]). MonsATHO, ITO MEPH HIH30CTH,
yEIUTHBAIOMEE ANMb urdopManuio o HECOBHANAKMINX OPHU3HARAX
(S, — 83, Syen Dy — Dy, Dy, Dy}, WHBAPMAHTHH HIH, [0 Ollpefe-
neamo . Boxa [78], cnyierpuaasl oTHOCUTETBHO Brbopa 060 na
ATHX AABLTEPHATIB. [IPOTIM e MEepadM CXOICTRA H HECKOACTEA MONHO
HOCTARHTE B COOTBETCTRIE nX «Ipofimmka®, T. e. S (X, Y) nau
D (¥, ¥); mpmmep Tomy — mepst 6anzoctn Sy 1 Ss, Dyu Dy Mowno
TAKHE DOTLITATECA ONHOBPEMEHHO VIeCTh KaK Hainudme, TAk ® oT-
CYTCTBHE ORWHAKOBWY HpusnaroB (Ss, I).

Hopmuporxa mep Sauzoetnt Sy, Sy, Dy, Dy 1t Dy cBA3aBa ¢ orpa-
AmuenneM ceepxy B S1mn.D1. Yo ke KacaeTca NoKasaTtellell CXoncTsa
S;, 85 — S8, unecxogersa Dy — Dy, 70 37eck Iponexypa ROPMIPOBA-
HN# COeP/RATENbHO ONPABRAHA: UHPOPMAIIA 0 CXOACTBE (pazingun)
COOTHOCHTCA TEM CaMBlM €0 Beelt nyelomeidica HHpopuanued ob
obBLerTax. Samer, 910 Sy — §,) MORHO JIPEACTABHTL B BHIE

S(X, Y)=“TT‘UQ{'"L\'H—"

v (X), 0(¥)]

roe M (4, B) — neroropoe cpefnee peaudun 4 u B. B manroy cny-
gae pedb UAET COOTBETCTBEHHO O CpPelEeM APUPMETIIecKOM, CPeaHe
TEOMETPHYECKOM 3 CPEeNHEeM TIapMOHMTECKOM.

Mepst 6amsocts Sqp, S1z 1 Si3 TpUBEEHH B ra(1. 1 8 KauecTae
HarAATHON ILIIICTPAIII K PACCYRACHNAM O CBAZH MEKIY rKo3pdgu-
lMeHTAMNT KOPPeJSuWm 1 MepaMm cxopcrsa. B nmpocrpamcrse
MATDHUI HHUMIEGHTHOCTH OTHOMERNH JTHEHHOTO NOPAIKA IOKAza-
Teb S, OUEBIIHBIM 00pasoM CBABAHHHI ¢ MepaMH ONH30CTH S, m
D,, ecTp He uTo nHOE, Kax Koa(hduuuenT panroBoit KopPerAnHH Hen-
pataa [63). Roadduunent xoppexsuun Sy;, BBEASHHHA B TPAKTURY
amaanza Jangmx D. Ianpromonm u J. {lupcomon, Tak:xe IacT0 NP~
MeHACTCH B KAYeCTBE MepH CXONCcTBa GyneBHIX BEKTOpPOB. Ecim oue-
HUBRETCH CBA3L MERAY ABYMA pamzmposkamu X 1Y, mpmaeM X =
= (Ry (1), ..., Rx (n)) = R", rne Ry (i) — paur i-ro ofsexra
B pammsupoBke X, 10 S;; nepexont B Koaddummenr panronol Koppe-
aanny CogpMena, CBA3AHNMIT InHelHON 3aBHCAMOCTBIO ¢ Mepoit 6an-
soctn Hemmanaa Dg [122].

OGo0menieM IOHATHA CBASN (KOPPENANiN) BEIHTIHHE, BBMEePERHHX
B DIKaie He HIVKe MOpANKoBofl,. mas umomects X, Y & F (E) as-
AAETCH TOHATHE COOTBETCTBHA, KOTOPOe MO/KET OMTH MONHBIM Ml
TJACTHTIHEBIM. HBOGXO,&I’IMUB yoiopue TONROTrC COOTBETCTBMA — paBHO‘
MODIHOCTL CDaBHIBaeMuy MAokecrs. Iloamoe coorsercTBde ECTECT-
BEHHO CYATATH MAKCHMATBHHLM TpH X = Y M MEAMMANBHHM IpH
X = ¥. Koodduuuenr Sy G6ux mpenaoxen B pabore [52] B wazecrse
MEDE! COOTRETCTRIA OOBIIREIX MHOKECTB MM, TT0 TO JKe ¢aMoe, OyneBsx
pexTopoB {53, § 4.41. Mutepecno ormernrs, wro upm | X | =Y}
roopdumuenTs: xoppenAuum (Sy;) A coorseTcTBHA (S1a) COBOALANT,
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B OCTAJABRBX CcAy4aax seerna |8 ;| < |8 | Hanomely, npit
[(X{=1Y]| =Y E| S;= 8= S135. Ciegonarensuo, usMepe-
Hile COOTBETCTBEA MATPHU MHIMACHTHOCTH HIIHEﬁHOPO nOopAIRa pap-
ROCHNBHO UBMEDEHWI0 DAHTCOBO# Koppensumn no Kemmamay.

B Ta6n. 1. gme OpHBeleHL MHOINE ¢YV3ROCHEUIANNBIPOBAHHE LY
sepsl Gan3ocTH. PACCTOAHNA B NPOCTPAKCTBE PasbieHil, npeiose-
HHé DA3THTIHNMHE 23BTOPaMH, dalle BCEro NPeCTAaBIMBl B BIE
d, (X, Y), nopMApoBaHHHX Mep Ommsocru Dy, D, nau D;. OyvExnus
d, (X, 1) oGnapmaer cmoficTRaMm NCEBAOMETPUKIL, €CHH ¥ — NOI0-
RUTEIbHAA NBOTOHHAN BePNHAA ILUTH HILSHAS oueHKa [81]. Amatorng-
HHE Pe3yIBTAT 18 YACTHYHO YIOPANIOIEHHbIX MEOHECTR Domee 00mero
puaa ex. B {131]. IlepeueHs HEKOTODPHIX OUEHOK, MCIOIB3YEMHX npu
TOCTPOeHHI METPUK Ha permerwe pasbuedmd, yomuo nalitn 3 padorax
{71, 73, 81]. Teopema 1 maeT BOBMOKHOCTH KOHCTPYHPOBATH NpPON3-
BOAPHEE NCEBROMETpHEH THHA d, (X, V).

MapruHaabibsie H aCCOMATHBHBIE Mepbl OIR30CTH

Tpumerenne GoNpOIHHCTRA Mep GnnsocTu us Tabn. 1 ocHoBRBAETCH
Ha ApeqmONIOAeHAN GCIIH He PABHOUEHHOCTH, TO, B0 Kpalideil mepe,
CON3MEPMMOCTH HH(POPMATMOHHEOIO BRIAZA PABSHIHBIX NPHIHAKOB
B H3MepAEMOe CXONCTEO (HecxoacTrO) obkerror X, Y. OFraxo 0THOIL
He OPefCTABNASTCA HePLANbLHOH TAKAA CHTYANUA, KOTIA MEOHECTRO K
Pa3TORHEMO HA, K < 2 TPYOI NPHBHAKOS CYDIECTBEHHO Pa3NHIHOR
NpOopoas, HAOPAME)D, HM3MepeHHLX B PAa3MHIHBIX IHKAJIAX:

oo . .
E=|J E, E"ﬂEng npu is=j.
i=1

Torga cymecTeyer k 9acTHrRIX pacCTOSHul Mexay X u Y, xawmmoe u3
KOTOPEX MOJKET ObITH OOPENeNeHO ¢ IOMOIIbIH) HEKUX SACTHHY (MADTH-
HanpHEIX) Mep Onmsoctu {49; 53]. Bee & maprumanemmx pacerogmuit
MOMHO CYMTATE H3MEDEHHBIMA B OXHOE O TOH e HIKANE ~— IIKAAE OT-
gomenu# [40], Tak 9To B BPHHUMNE MOMHUO [IONKTATHCA OLCHHTE CPEH-
Hee DaccTORAMEe (KOHeTH(, eCIM 3TO He NAHISHO CONep:KaTelbHOTro
eMEIcRa). Bymem mcexare ero B Qopme acCONMATHRHOTO CPEIHEIO IO
Konmoropory:

. K ) _
p(X, Y)=F21 {Elaiz«" [ (X, Y)},
e o' (X, Y) = p (X', Y') — maprumansras Mepa Gaumsoctu; X' ==

= XNE; Ja=1.

T
A. HI. Opmos [41] norasax, 910 B HIKaNe OTHOWEHMI KOO YCTHMEIMH
(B TOM CMBICIE, B KARKOM 3TOT TéPMUE yioTpeGadaerca B TeOpHH HaMe-
perni) cpenpuMmz mo HoiMOropoBY ABUANIOTCA CTeNesHBe CpegHme
{F (t) = t*, p>0). ‘B coorsercrsunm ¢ aTEM pesynsTaToM B pabore
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[49] 6o BBETEHO HOBATHE ACCONRATIBHON MepPH SXHBOCTE MOPANKa p:
. ? )
pa(X, V)={3 oulo'(X, T)I}*". %

3necy p’ MoryT B ofmen crytae TPHHALIEKATh PABITHTIHHM KIaccang
Mep Gam30CTH. _

Merpeka Dy, — acconmarmppas D-veTpuka nopagka 1; 8 npo-
cTpamcTBe §° oHA IpH k& = n mepexoinr B paccrognue Dy, a B Goaee

obmmx caysaax (R7, L,) upencrasaser cofoll MeTpHaky, WEBapuant”
HYK OTHOCHTeJRHO MaciuTala H3MepeHnsa pPASHOTHHHHX HPUIHAKOR,
npennomensyo s [53]. Mepu 6ansoctn D, Dy, Dg — Dy, Dys, Dy,
BOPOYEM, TAKIKE MOTYT PACCMATPIEATECA B KA%eCTBE aCCOUMATURHEX.
Wnesa mamepenna GamsocTi B dopare cpefHero apuPMeTRISCKOT) HEKAX
TacTHEX OAm30cTell BHCKA3KBANACH Takxe B paGorax H0. A. Boporn-
ma [8], B. II. Kononosa [19] w apyrux aBropos.

JMonyeTaMble ¥ AHBAPHAHTHBIC Mepbl OXM30CTIX

Apanms taln. 1 npUBORNT K 3AKN0IEHHIO, 9TO COBOKYOHOCTH H3-
BECTHHX Mep OAm3ocTH He yunopsXoveBa H, BO3MOKBO, E3birouma,
XO0TA B HEACHO, B XaKol mMemHo ¢Tenend, JlomHTkE orpaEaveEnsa
MHoTe0Gpasua Mep ONE30CTH IpeANPIEEMANHCH HEONBOKPATED. [lop-
XOX K DemeHsi0 »ToH safady, OCHOBAHHHN Ha TPajdAOuAX TEOopHR
H3MEPeHWK, cBA3aE ¢ TpefopanmeM WHBADHAHTEOCTH MepH 6aE30CTE
OTHOCHTEIBHO HKONYCTIMHEY npeo0pascBaEMi HCXOJHHX [aHHEX.
10. H. Toncrosa [59, 61], ofcymnas npobieMy ROPPEKTHOCTE (yHK-
IWHE PACCTOAHNA, NPHBOLNT CIESYIOIHEe BAPAAHTH ROIMORHEX OLpa-
Fu9eHud Ha sHO0p Mepw GamsocTd:

a) p (X, Y)<<p (X', V') Torma » T0NBKO TOTAA, KOTHA

p e (X), o (YN <p (e (X'), oI} - (3)
N (X, Y)=p(p (X), ¢ V), (63

Tae ¢ {X) — pesynpTar npHMeHeHHA XONYCTEMOro mpeobpasopanis
¥ usMepennw X. Bropoe rpeforanye npencrapasercs fomee CHALHEL,
XOTA IPH ONpefleIeHHKX VCIOBMAX OHHM sEBHBATeETHH {9, 59}
B. C. Bucongnit [9] npegnomxna uenonp3o8aTh HOHATES DPOCTOH 1
CEIBHON UHRADHAHTHOCTH; yeaosuA (D) — (6) coBnamaoT ¢ onpedene-
HHEeM NPOCTOH HHRAPHARTHOCTH no Brconkomy, ecan X 1Y manmepens
B OfHO# ¥ TOH ;ke wkane. B ofsope [63] B xauecTBe aneKBATHHE MEP
6HH3OCTH DpenraraeTcda HCOOIB2OBATE TEé B TOIBHO T¢, 9T0 ¥I0BIL-
TBOPAKT ycaosuw (8). B radx. 2 nepeanciieHH HEeKOTOpHe Mepsr Gmu-
30CTH, ABNANINHECT afeHBATHRMA HMeHHO B 9TON CMBCIe IO OTHOME-
HHK K Pe3yabsTaTaM I3MepeBRi B Hamdoxee FacTo ynotpeliseMbx
mkanax. fIcHo, oAWaRo, YTO eCHM M3MEPEeHMA B HOMEHAIBLHOH HIM B-
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Tabnnma 2

ANeHBATHBIE Mepwl GIN3OCTH

I'pynra DOnVCTHMELX -
THR LWKAIL llpeogpaam\aarmii 5%%23;%?’;‘3%3‘5‘.?“1 Tin npogrpancma
={p} o
HosuymanbEas | BsaunmoonEosHaunHe 81— 813, Hpoctpagerao
0T0dpasKeHHA Dy — Dy MarTpuI  HHETH-
. AETEOCTII Ou-
flopagROBAA Crpore BORpacTaHOMIS §,— 8, gapmﬂx aTRO-
EeIIpePLIBEEIE OTOSparKe- D,— Dy meRNE Sp—P
HUA =
PassocTell MpecGpazonaume cisnra | Sy — Sa, S,y Siz R:. L.
PE)=t4b 80 Dy—Dy, D, Dy, D1y
. - - n
Qrromeruit HMpeoGpazorarus nomodra] S5, 5;— Sy, R
CP{I) =at; a>0 D4’D‘.'9Da!D10'_D13 L-r
HprepsansHan | JImEefintie npeodpaaosa- S, D
HHA
Q) =at+b; a>0,
>0

TOPANKOBOH IIKANE NPeACTABISHH B BHIE JeMEHTOB APOCTPAHCTBA
6uRAPEHIX OTHOWIERNH, mOTpymeHHOTO B J° (BerTOpPOM (Zy, . . ., Z4)
IPH 3TOM OHASZEIBALTCA MATDIII A HHIOTeHTHOCTH OTHOIMEHUA Ha MHO-
mecTBe MomEocTE N =  n), To Bee Mepu GausocTn us Taba. 1 amexn-
eatEB. IIpoOnema mmGopa Meps GaM20CTH B 9TOM CIyIae OCTABTCH
HepeHIeHHOH.

AxcumoMaTAdecKHY MONX0N K H3MEpeHRIO OAM30CTH:
0030p OCHOBHBIX Pe3yAbTATOB

Bonee adbdhexTABERM HHCTPYMEHTOM BEIGOpa Mep OIM30CTH OKa-
3A7CA TAX HA3BBAGMEIE AKCIOMATHYECKEN MeTod, BeCXOonamuil x pa-
Gore Ik, Kemernw [121] 8, ArTopy yEaToch offHO3HAYHO ONPENeNNTH
MePY GIH3OCTH, YAOBIETBOPAIONLY K HECKONSKAM TPeOOBAHAANM (AKCHO-
iaM), KOTOPHie TMPeICTABRAIOTCA BIOIHE eCTeCTBERHKEME B KOHTERCTE
UBYUABINEHCS MM 3aJa9H OTHICKAHMA Pe3YIBTHUPYIONIET0 YIOPAROTe-
nust N oB6nexror m sxcmepramu. Taxkodl Mmepoil GaH30CTH 0KABATACH
metpuka d, (X, ¥) B npocTparcTse MaTpUL BELUNIEHTAOCTI COOTBLT-
CTBYKIEX OAHADHHX OTHOIIGHEH.

B 1970 r. B. T'. Mapkus u JI. B. Yeprwit [37] npepacsnin ax-
CHOMATHRY, GIU3KYI0 K cEcTeMe axcmod Hemens, ¢ TeM wrobu ofocno-
BaTh BHGOp paccrosrms [, mia HsMepenua GIvsocTy MeRAy paslne-

% Ha pycckoM ASHKe BTOT peaymsraT Owa onybamwosalm B 1972 r. B MaBeCTHOI
Momorpadma k. Hememu m Jax. Cremma «HnGepHeTHYeCk0e MONSIHPOBANLCH
(M., 1872). _
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HOAMH KoHETHOTO MHO:KeCTBA. [ipolierma MeTPUBATIHI PelleTkn
pasbienuii odey:knazacs 1 panee [81]. Paccrosnne Dy & npocrpaner-
Be MATpuI, UHNUIERTHOCTH OTHOWEHHH SKBHBANEHTHOCTH TDEN1ara
nocs. 8 wacraocti, C. Penve [138], opnaxo B pabote [37] ata mepa
GIMBOCTH BHEpBbIE HHITA ONPEle/IBHA C JIOMOIMBIO PANA CONEPIRATE b=
HUIX TpeGoBaHUil, BKJIOYAA NMOHATIE «HANOMUTHCA MemAy» (belwe-
enness property) °. ARTOp: PACHPOCTPARUIH ITOT PeIYIBTAT HA TIpo-
CTPAHCTRO OTHOWEMIHY KBasunopAnka [38], a B Goxee nozpuux padetax
E. T'. Muprnna 6utna npelroskeHa MeHee «HeCTKafgy AKCHOMATIIYec-
KAf KOHCTPVKIINS. N03B0LANAA BEOAUTH B IPOCTPRHCTBE pasiunernil
MeTPHKH H KBA3HMETPHKN, COTJACOBAHHBIE € TOHATHEM ¢MewIyy
{34, 36].

K. Borapr [79, 80) oGocmopax npmmesenue paccrossus D, xan
COTAACOBANNA OTHOIIEHAN TACTITHOTO DOPSATKA 1 IPSATGKULIL CHETeN Y
AKCIOM, OJHOBHATYHO OTPEfeIfiNlyld eBKINIZOBY MeTDHKY B Ipo-
CTPAHCTBE ACHMMETPAYAHY GRIADHHX OTHoWeHNUH. B paxbHelimen a1t
PE3YALTATH Ouifn ofofmeHbl Ha ciaydail B3BelNIeRHBIX (MeTpN3OGBAM-
HHIX) oTHOmeHH{ YacTHYHOTO Mopsaxa [157].

Bo Bropoit monosune 70-x rogoB B Hamed crpase Ouno onmydiu-
KOBaHO Oolbmoe KoaudecTBo pafoT, B KOTOPHIX AXCHOMATHWYECKU 11,
KaK UPaBMI0, OXHOSHAYHO BBOMNIACH METpPHKa D) INA H3MepeHNnd
fIM30CTA B MpoCTpaHCTBe TolepanTHocTed [39], B3BelIeHHBIX pakiRu-
popanni (23], meueTmx muomecte (4] m orHomenmi [24), sexTopos
R3BEMEANBIX HHNENCHIHE (48], MeTpusoBaEHEX oTHomeHnit [27, 29},
cBepxTpaHsuTHRHELIX rpadon [47], B MopdonorudeckoM TPOCTPAHCT-
se {691 1 np. Cornacno mnawwyM o603HAYEHHAM, DTO COOTECTCTBYET
MeTPH3ANNH PASTHYREYX TOJIPOCTPAHCTB, BAOHeHHHX B P, JIF,
Rr mam R". Axcuomatuxa Hemenn praa ofofmena B.. I'. Muprunma
[35] u B. T. Jlursaros [28] Ba cryZall mpoM3BONBAKYX OHHAPHEIX
orromensfi. A. I, Opaos [40] npeanosax IpoCcTyIO CHCTEMY aKCHOM,
OEpeReNAOMYI0 (¢ TOSEOCTBI 0 MEpH v Ha g-anrelpe ¢ eIEHMIeH
E) mepy 6anzoctn D, — ncesNoMETPMKY B mpocrpaHCcTBe P

CiereMa AKCIOM, OIPEAeAANNNIE B KAYECTBEe eMHCTBEHHOM MeDh
I 30CTH BKANAOBY METPHURY, TPeIaTalucsk, IOMITMO V3K YIIOMUNHaL-
nmxesa paGor K. Borapra m k. Yurca [79, 80, 1571, T'. M. FamGa-
poBaiM ¢ coasropamu [10] 1 B. I'. JTureaxonm [28]. Baikno ynoMsanyrh
¥ 06 arewoMaTHUeCKoM BaefeHMEH Mep cxomersa 10. A. Bopommnua
[8] n B. II. Kosmpesmn [18).

Jlaa mamepenna GAM30CTH B NPOCTPABCTBAX, HANGTeHHBIX CHOIRHOL
BHYTpeHHe! cTPYKTYPOH, NPEANaTaloTCA TK HaabiBAeMble CTPYKTYD-
Hne MepH Gmuzoctn [14, 28, 29,73, 76, 81, 96, 131, 146). O6man wnes
BTOTO NMONXCIA NPEMEHHTEABHO K Bafave H3MePeHuA ONM30CTH MeMIAY
pasbHeHNAMHE KOHETHOTO MHOKECTBA OOBEKTOB UOAPOCHO M3IOIKEHR
s pabore C. Bopmanau ®. Apabre [81]. Broparca nonsamie MEHOMAT k-

? Anement ¥ peuleTil £ BAXONNTCH MLy e snemeHTamn X m Z (cbosmadenme:
[X, Y, Z)) B ToM cayvae, ecn2 X A Z< Y < X V/ Z [§]. Ecay ke MCXORRTD
M3 THCTO €TEOMETPHMCCKHX? OpefcTaBIennit, To [X, Y, Z] MoykHO OLmpeneniTh
Kak pasemcree B D4, Jlasd MeTpukE D) 9Tu OBpeNeNicHUs DXEUBATCHTH A 18].
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goit Tpancdopmanna pazbuerna (HaOpEMeD, HepeMEMEHHe DIEMEHTR
A3 ONHOTO KRacca pa3bueHuA B APYTof); NBa pasGHeHns, KOTOPLE MO
ryT OBITH OO YIEHH OTHO M3 APYTOro NYTeM MHHUMAILHOI TparcHop-
MAUEM, HABHIBAKTCA COCEZHEMH. Y CTAHABINBACTCH COOTBETCTBIE
MERAY OPOCTPAHCTBOM pazienufi I HeopHeUTHPoBRapHLR rpadon,
:00L1€ IRE BEPIIHH KOTOPOTO COEMIHRHB PEOPOM TOrIA I TOABKO TOL-
%A, KOPT& COOTBeTCTBYIOMUE HM pasfiuenuns — coceanue. Paccroanne
MEeRNY DPOUSBONBHEIMY BEPIIHHAMI ONPENeIsAeTcA Kar AJITHA KpaT-
ypflero OYTH MEIY HEMU; OYeBHAHO, TAKAA Mcpa GIN30€TI ecTh
METPHEA.

13 paGote [81] paccMaTpuBawTea pazIngHse onpeledeBUs MIHI-
nanpHOll TpaHcHopMAURN Pa3dNeHUs M HOPOAIAEMEBIE MU METPURIL
162]. MHoTue W3 HHX CBOFATCA K Mepam Oamgocty suma Dy u D,
npageM QYHKIHA U MOKET GHTD OLEHKOM, BepXHEel j1IK gi:nHell B 3a-
BHCHMOCTH OT ONpefeNenns cocefersa Ha rpade. [Lis Apyrux yvep
$IM30CTH AHANUTHYECKOTO BHPAHeENd He HalfleEo, X0TA cmocod ux
BRIUICTIEHNA MOAKHO YKA3ATH (0 BEMUGIUTENBHBX OpodaeMax HaMe-
peHus CTPYKTYpHoll Gnmszoctn em. [82]).

CrpyRTYpHsIe Mepsl 61H30CTH HA TaCTIYHO YHOPANOTIEHEHIX MHORECT~
Bax B DPOCTPAHCTBAX OUHAPHHIX OTHOIEHMI AKCHOMATHYCCKI BBOJI-
auchk JR. I1. Bapreaemn [73], B. T'. Jinteaxom [28, 29], T. A, Kaaan-
exoit  [14] ® nmpyrumz  apropamu. [lenmyuems peayiabTaThl,
VCTAHARIVBAKIING CRASh MEMIY HpardalfilliMu OyTAMH Ha rpagax
1 ncesloMeTpHKaMi  cedeifcrsa D)), uAOyHUpYeMbIMU BepXHIMI
HHIGKHEME OLeHEAMN HA YAaCTHYHO YUHOPHTOUCHHLIN MHOMECTBAX
{73, 74, 76, 129, 131L .

«TeoMeTpuueckn#y MOAXOR K u3MepeRiio OGUIH30CTIH, OIHAKO, HE
BCEr[a TPNBOJHT K HAHIYYIMM Pe3YIbTaras, 60 BO MHOTIX C1Y-
YaAX UBMEPHATE CIEHYeT He PACCTOAHMAE, & CXOKCTBO (Ml HECXOICTBO)
Me:Iy oGBEeHTAMHE.

IlonHTKYE WCOONB30BAHKA paccTosumit D, uau D, paBHO Kak K
MHOTHX APYTHX Mep ONU30CTH, B 3afa¥aX ABTOMATHIECKOH Kaac-
cnduKal i 06BEKTOB, OIHCHBAEMBX HOMUHANBHLME OIPRBHAKAMI, 110
PANY UPHYNH He IPeKCTABIAKTCH ROCTATOIHO 06OCHOBAHHHMH {50,
62]. B 1981 r. asTop 5Toil CTATHH TREIAORILI CHCTEMY AKCHOM, BRAIG-
FAIONIVIO VelIoBHe (3) B KadecTse dKCIUMKAIYE DOHATHA HECXOMCTHR
¥ ompefenAnmyn D-METPHKY (METPURY HECXOACTBA) B RPOCTPAHLT-

pax P 1 Pp (¢ obobmenuem gas R: ul)) [49]. B cuay (1) — (2) aro

OKBHBAIEHTHO AKCHOMATHYECKOMY BReNeHHMI0 Kodpduumenta obimic-
et S, NIA WMAMEPGHHS CXOXCTBA MEMNY OOBEKTAMIL, OTMCHIBAEMLL-
i #HGOPMATHBHHME OpH3HaKaMH ¢; & E.

Omnpenenerne 6AU30CTH KAK CXOACTBA ABJIAETCH OIHOM 113 HUTCHCHE-
B0 00cyRIaeMBIX mpobeM MaTeMaTAIeCKO JICHXONOTII I ACAXOMET-
puu [87, 95, 102, 109, 123, 134, 139, 144, 147, 1611. B 1977 r. A. Teep-
ckn [105] mpepnoMMIA OPHTEHANBHYI CHCTOMY AKCHOM, dopmann-
IVIOMUX ¥ApAKTEPHELIE YePTH CXOACTBA KaK NCHX 0B U 0TAOTHIECKOTO
N0HATER. B 0CHOBE LOMXO0JA ABTOPA JEKHT CIeNYIONee YTBOP RICHIE.
CXOLCTBO Uaps 00BEKTOB OGYCHOBIMBACTCA HAIUIMEM Y RAKAOTO
U3 RUX HEKOTOPHIX XAPaKTEPHHIX HPUSHAKOB MM CBOKCTB (features),
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IpHYeM BEINYNHA ¢XONCTBA BABHCHT OT HANOYOA RAK COBISIAONMY,
TAaR 1 HecoBUajamuXx DpusHakoB. IlaTe axcunom A. Tsepeky
ompesieawT Mepy cxomctra o6wekToB X H Y Kak dveRmoun
BIIA

S(X.Y)=0f (XN Y)— af (X T) — Bf (¥ \_X), {7y

tae X \ Y — TeopemiKo-MHOeCTBeHHAS PASHOCTL MHOKECTE Nph-
3HAKOE, cooTBeTeTRyomuX X 1 Y f — HeoTpHMUATeABHAA AAANTHE-
nag dysrunusa muoskects; 0, a, p = 0. Herpyano mokasars, 9to »o-
meast cxoncTra (7) COOTBETETBYeT MOIENh HECXOXCTBA

DX, Y) =y (XN Y)+ & (¥ \ X) —w (X N Y,
OTKYNA, YUHTHIBAA ANAMTHBEOCTS (PYVERUUHE f, HOJYTIaen

D(X,Y) = vf (X) + 8 (¥) — ¢ (X N 7). ®

Mepn Gauacern (7) = {8) B obmenM cnydae He YAOBIETBOPAIOT Beedl
coporynrocTH Tpebosanuil S1—S53 mmbo D1—D3. B 10 e Bpema
HaIle/RamuM BuOOpOM mapanMeTpoB «, B, 6, vy, §, & Mommo monyunTs
HeKOTOpHE OOKA32TeNH ¢XOACTRA UK Eecxoncrea u3 Taba. 1. B sroi
e cTaThe A. TBEPCKE YROMHHAET Mepy CXOZCTBA BRIA

_ JXNY) |
S )= Ta T AT~ @®)

IpefcTABIRIY0 CoGoH uHTepecHoe obofmenue mep GmmsoctE S,
S’;, Ss.

Patorta [155] eu3Bana O;KMBNERHEYI0 DACKYCCHIO ¢ MOJAEIHDPOBAHHE
cxoxeTea B nemxonorur (109, 123, 134], nonpofnce ocBemente KoTo-
pol ypeno 6W HAC B CTOPOHY OT PACCMATDHEAaexMO# npolreMu maye-
pemsa GAM30CTH B 3amadaX AHANNBA COMHEONOTHYSCKod mEPOPMATUH.
OrMeTHM, BuUpoueM, ofHy H3 mocheTHEX pabor A. Tsepexm
k. Taree {156], B xoropo#l HA OCHOBZBUM HEKOTODHEX BKCIepPHMEH-
TANBHHX TAHHHYX IOLBEPraeTcA COMHEHERIC ATAATARKOCTE ACCOTHATIIR-
HOTO PACCTOSHMA OTHOCHTEJIBHO €70 MADTHHAJNBHRX XOMNOHEGHT BHIA
(8} B ToM cayuae, KOTAa NOCHeHIe OTBEUAIOT CYMECTBEHHO pasiy-
HEIM, HECOHOCTABHMBIM IIPH3HAKAM.

AKcHOMATHUECKHIT MeToll, Boobmie rosopsa, MOKET OHTE OONE3eH
JAMB NOCTONBKY, NOCKOALKY HCUOIAB3YEMEHE ARCHOMH KCOIAUNDY-
10T SKeNaTeNbHYEe 1 CONEPIHATENbHO 3HATHMEE CBOHRCTEA MepBl (i~
30CTH B PeAJbHHIX YCHOBHAX KOERpeTHOH 3agauw. Baskro oTMeTuTs,
9T AHCHOMATHYECHAS XAPAKTEPH3ANHEA MeTPHEH D), mpeAnoxeHHas
Hemenn, He ABIAETCH pemeEneM aucto GopMansHol MaTeMaTHEECK 0H
3a7189H, HO eCTECTBEHHLIM 00Pa30M BEHTEKACT A3 CYMECTRA ¢aMod Tpob-
JEeMEl COTJIACOBAHVA pammuposok. Janexo He olo BCeX HCCII0BA-
HEAX, BROIOJHEHERIX BeJel 3a 3Tojt paloToif ¥ IO amaNoOrAR ¢ Hel,
MOMHO CKAaBATH TO FKE caMoe.

OcoBoe monokende 3aHuManoT paloTh (PaBEHYICKNX MaTeMa-
tuxkop K.-II. Baprenemn, K. Bopme n B. Momxapne [73—75, 82,
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131], B KOTOPHX AKCHOMATHYLCKH NOIXGT K METPH3AIAN TaCTIVHO
YHOPAROIEHAKX MHOMECTE PACCMATPUBALTCA ¢ CYIYDHO MaTeMaTiiue-
¢Kol TOYHH 3pedus, 9T0 MO3BOIACT JOCTUTR VTH BLICOKON CTeleHIE 0000~
meHIA NoJyvdaeMblX peayabratoB. O Goabweym HATepece, ROTOPHIl
prispBaeT Ipobaena MeTPH3ALNI YACTINHO YIOPANOTeHHLIX MHOMCCTR,
MOKHO CYIHTH Y/KE 110 TOMY, ¥TO €@ a8CVEIEHNK ORI #01luocThiv
nOCBAMEH OANE H3 BHIYCKOB :kypHaia «Mathematiques et Sciences
Hum aines» [129].

AKcHOMATHYECKAR XapaKTepH3almA :
ceMelicTBa Mep OIA30CTI

B GoaplIRYCTBe YROMAHYTEIX BHINE PaOO0T aKCHOMATHYECKMI Me-
ron GEI BMCOONLB0BAE ANA OJHO3HAYHOTC ONpefeleHNS Toli UaN BHOM
MepH 6aE30CcTH. MesKIy TeM npejcTaBifAeTcs NOJAe3HOH paapaborxa
akcroMaTHdecKoli KOHCTPYKOMH, SKCILINUHpYHOMMed gocTaTodHo 0d-
IIHEe B €CTeCTEeHHEE csoii(:'raa, HOTODBIMII 06.’-13:1381‘ He eEHHCTBEHHAaA
byaxonsa, vo mexuil kaace [P uep Gansocti. Breermem Jomoannt-
TEILHBEX YGHOBHﬁ, CBH331‘£‘HH.‘{ < COILEP}I\’EITE:I])HH}-I CMBICTOM ROHKPET-
€6t 3amadn ampafm3za HeyucIoBoll mEdopMaunH, MomEo SHI0 GLl oupe-
NeATE BCKOMYH Mepy Onmaoctn pe F. B pabore [51] mogoGumdii
DOXEXOH OBl HeIIONB30OBAH ansa XAPARTePHIALII KIAacoa aCceBIOMeTRIER
B npocrparctee Pp. Hmue Mpl npEeeiem obofmenne prix pesylb-
TaTOE Ha cayvall orpaHMueHHOE ARCTpHOVTHRHON pemerxn ¥ ¢ 3de-
merTama X, Y, .., MAKCHEMATIBKHM aleMmeAToM 1 I MUMIMATBHBIM
snemerTOM 0.

Ilo amadorme ¢ paccrosnmeM HA YHcI0BOH nmpamof ** moTpebyen,
Evilida

AL p(X,V)=p(X VY, XAY)>0,

Orcioma crenyer p (X, Y) = p (Y, X).

Crenywomaa aKCHOMa, KaK ¥ OEPBaH, OTTAIKHBAETCSA OT IPOCTHIX
reoMeTpEYeCKEX Dpencrapiennit, Beoqu X o Y nemar «mozagny Z
fr.e. X CZ, Y Z oxyra X\ Y L Z XANY < Z), 10

A20(X, )+ 0V, D) =p(XAY,2) 4+ 0 (XVY,2)
Hycrs, ganee, nng seex X, Y, Z, raknx, 1o X { Y < Z (X 5=

zt 7}, BHIOJHEHO YCAORME, KOTOPOES Myl HAB0BEM YCHOBIEM YCIJICH-
HOH MOHOTOHHOCTIN;
A3 PiZ, ¥) _ v{Z)—uv(Y)
iz, X) T v (@) —v(X)

e v: L — R — ¢rporo M30TOHHAA QYHKIUMA. .
TpebSopanne MOHOTOHHOCTE B OGRIYHOM CMBICTE COBA MOKEO GHI0

zZ ¥
0 chopuynuposars Tak: 0 % K L. Yenopue A 3 oramdaercs
T
1 Quepmpne, B 7060M TOXAOCTHI YOOPANOTEEHOM MEOMNeCTES @ = {a, b, ...}

BHIOONEAETCS PaBeHCTBO p (2, By = p(a\/ b, a A ).
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OT HEro NMPERIE BCETO TeM, 9TO B ABHOM BHIE BBOTUT M30TOHEY QyHK-
U0 U} BREGOPOM 3TOM (ByHKIHU MBI, KaK 3TO CALIYeT U3 OPHBEeHHo
HIZKE TeoPeMBl, oNpeesifeM Hekoe ceMelcTBO Mep 6IH300TH. SaMermy
rarske, 910 3 A 3 cmenyer p{X, X) =0up (X, Y) > O0mpu X >
> Y, uro, npuremasn Bo sumyaEne A 1, maer p (X, V) > Onpm X 3
#= Y, '

Teopema 2, 1) Meps GanasscTH, oIpemendAeMble aKCHOMAaTHRON
A 1—A 3, YIOBIETROPAIT COOTHOUIEHHID

4K Y)
oY, Y)=p(X VY, O)Frgy VY0 (10

mpirdens QYHEIUEA v — WOAOUTeNbHAA omeHKa Ha Z. Z) [ns Toro
yTofel Mepa 6nusocrn suga (10) OHna MeTpEKoH, HeobxoguMo @ To-
v (X)

CTaTOIHO, 9ToOH yERUEAY (X) =5, 0 X =0 Obina m30TOHEOH:
L. v(X) v{Y)
ASYe 5o S7a 0 (11

Teopema 2 (TowHee, ee BTOPAA TAaCTh) PASBHBAET PEBYIBTATH, No-
Aydensue pamee 3. Ianamrepom [98], E. Mapuescxuy u I'. llreiin-
raysom [128], 7K. Bopne (82] m arropom [50). Kmace mep 6xusoctn,
ynosnersopanmax cootHomenuo (10), oGosHazum P (kiacc P =me
NYCT: HerKe yOeNHTRCH B TOM, 70 OH COAEPIXAT, B JacTHOCTH, pac-

_cTogaEA D, u D)), Mepet 6nasoctn p = [P oupenienene ¢ TOYHOLTHO
no paccrograua p (X, 0) ¥, 09eBHIHO, JOCTHMAKNT MAKCHMANBHOID
spagenua npg ¥ = X, roe X = vt [v (1) — v (X)] (xoxewno, ecau
Takoll aNeMeHT cymecTBYeT; ANA pemerok P m Pp 3Ta orosopka 6y-
per maaummel), oprgem max ¢ {X, Y) = p (1, 0). He crpammanpan

£

obmmocrn, monosmy p (1, 0y = 1. .
Caedemeue. Hrar, metpuru D, u D, npusaguemar kxacey P x,
cIeoBATeNbHO, B M3BECTHOM CMBICTE ¢GIASKUY IPYT K Npyry. Pasnn-
e e MeEEY HUMK, Kak OyIoeT falee DOKA3RHO, 3aKNI09A8TCA B Pas-
JYHTE HCXOAHOTo oppeaenenus cxoncrna. B menax Sonpmel maraag-
HOCTH mepeiifieM oT NPOH3BONBHOK permeTHY¥ [ K TIPOCTPAHCTBY MHO-
mecTs 2. Arcmomer A 1 — A 3 mHaknammsawr HA QVHRIHL 0 &
= [P orpammzeHNA, cBOHCTBEHHEE DACGCTOHHUI Bo0oOmMe W He 3aBH-
CcAmMMe OT HAEro NORMMARHA ¢xojcTBa obpexto X, Y, ... Ecmm
cHHTATh MHPOPMATHRHKIM TONBKO HAANIAe IPH3HAKA £; ¥ 00nexra
X (yx (e)) =1}, To ecrecrpenno Gyner RpHEATH yeaosue (3), Honarag
Off HHAKOBO HECXOAHBIMU IPYT ¢ IPYroM Jrobnie oOReKTH, HE EMEIOTIHE
06 mux npussaroB. Torga p (X, @) =1mpu X == QP up(X, V)=
4,4, Y) D '
T (xyy) v
MoskeT, BOpoYeM, BOSHEKRHYTH ¥ HHAS CHTYauEA. [ag amcro nm-
XO0TOMHISCKHX MHOMHHAJABERX NPH3IHAKOE ¢€; OTCYTCTBME _npnaﬁaxa
. TAK jKe ME(OPMATHRHO, KAK U eT0 HANHIAe (IpUMepE: [0J, SKCTpa-
BePTHOCTE — EHTPABCPTHOCTE pecHoHmedTa ® np.). 3geck Geapas-
JUYHO, 9TO WMMEHHO COHTATh HajuadeM IpEa3HaKA e; ¥ o0nenTa
X (yx (e;) =1), a 910 — orcyrerBHeM (xx (¢;) = 0). Cnexoparens-

150



Ho, Mepa GIH30CTI BOLKHA OplTh HHBAPUAHTHOL OTHOCITEIBIIO 3AMO~
AH IPHSHAKA €T0 «OTPHHAHHEM», nBaue roBops, p{X, Y)=p (¥, ¥).
HeTpVAHG TOKA3aThk, YTO MOJ0OHOE TPeDOBARIE EBIIEAET B Kiacce
P cemeltcTBo paccroarnil puna D,

ItnrepecHo OTMETHTE, 9TO, HCXOAA 113 COORPAKEHNTT, TPOAIIKTOBAH
HBIX CVIOECTBOM PACCMATPIIBAGMEIX HAMH ROHKPETHHIX 3184 13MepeHNA
6aU30CTH, MBI B KAUECTRE Mep (1u30¢TH N0oaYunan Mempuru D 1t D,
xorTsl BolnonHenme yeaoruil D 4 man (11) sapanee #e tpefosatocs.

Huacey Mep Bawsoctn [P cooTBeTcTBYET ABOHCTBEHHBHE eMY Eace
[P {axcHoMmaTHEa, NOpPORAAIONRIAA T, ABOHiCTBEHHA AKCHOMAM
A1 — 4 3)., Paccroaume J, (X, Y}, 6yayun zpoiicTReBHO-II-
BADHAHTHHM, NpHMHaRJeHMT obomM KiaccaM F il P. «JIpoiiEuroms
D-merpurn B Kiacce P ABAAETCA ¥iie FHAKOMOE HaM PaccTosune
D¢ (D-veTpuxa):

o - g {X, 1) .

DX, Y)=Dy(X, ¥)= u('l)it-{Xf~\)"} : XAY=£1L

Bonee monpobuoe HaydeHEe CBOBCTE MeTPHKU Hecxopctsa I 1
¢e 0Go6menun OaA npocrpaHcTsa L, (MeTpukn mogobua) cxr. B {501
OTMeTEM, 9TO HEPABEHCTRO TPEYTOJABHIEA 178 J-MCTPURI BHOiLIA-
eTCH B PABEHCTBO TOTZA ¥ TOALKO TOrja, Korda ¥ = X \/Z (114
D-MeTpHEM COOTEETCTBeHHO npu ¥ = X /i Z).

‘Bamzocrs Mep OamzocTH

HHTepeche BO3AMOMHOCTI DTprlBa}OTCﬂ npu N3yaeHIn CXONCTBR
caMAX Mep OnmsoctH. Ecn¥ mpH HMCOOIH30BAHHH KaxHX-1uGo Mep
GHH3OCTH B paﬁo’re HeROETO aJrQpIITMAa AEaan3a JaHHLX 8ferga oo-
A¥yIaKTCA AOCTATOMHO Omu3aKEe VAN COBMATANINAE pESY.TIbTaTh'[, TO
TARIE MEDhI 6JIH3OCTH PaA3¥YMEO CYHTATE CXOMHHMIY HAH Jaske JKHBI-
BAJIEHTHEIM .

HanGonee npocroii cnocob cpampenna ¢ymrnuill GamsocTn o' u
p’ — 3TO HENOCPEJHCTBEHEOE COMOCTABIEHIE TNONYYERHBIX ¢ IfX IO~
Montslo mMarpur, Gamsoctir [ o . || pij | Mesw1y obvexramr Xy, ...
..., Xn, OpuHAgIeRAUMMI HeKOTOpo#l cosoxynmnoctd 0. Mexon-
HAA COBOKYNHOCTh OOBEKTOB BHIOHDPALTCA U3 OHpefeNerlHEX COJICpiia-
TeNBHEIX coofpaxcenuft (Hampuuep, apHbE CHENWAJDBHOTO TCCTIPO-
panma [103, 155, 156}) uam remepupyerca ma JBM [54, 55, 71, 88,
142, 143]. B rauecTBe OuEHKM CXOXCTBA p’ 1 0" MCIONLIYETCA pac~
crogaue Mpuxosckoro [119]

e o ={_ 3 teu—eul)"

rCiEN

roahdmnuent xoppensumm [25, 71, 88, 15t] uaum xaxoi-HHGYDB
Epyroit mokasarens ceasu [36, 114, 142]. Hocroasry oORdHOe, ¢KO-
IH9eCTReHHOEY H3MePeHMe OJIH30CTH TMPOMIBOAUTCA B INKANE OTHO-
menuit, aus comocrapnenus o’ ® p' Moxuo (cm. rabu. 2) memonb3o-
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BaTh KopdunmerT wopperspun S,,, [}-MeTPHRY BIR CBA3AHENE ¢
geil Mepw S; 7 Spg 1 T. 1., paccToAHEeM #e MaEROBCKOTO [, Hanpe-
TNB, WOJB30BATRCH HE CISLYeT.

Jagnwuerne 00 3HBHBANEHTHOCTH ABYX Mep ORE36CTH 3HSGo o
BaJUIUH CTOXACTHIECKON CBASH MeRY HEME MOMKET OBITH COopMy -
POBRHO B PAMKAX DPOBEPRU COUTBGTCTB}"!OHIE]!E[ TUIOTE3R ¢ MOMOOILID

CTATHCTHE, oCHOBAHMHYX Ha Marpmuax | o; I, || o5 (| (412, 114].
Hna conmocraniesnms mep ONHSQCTI HCIONBIYIOTCH TAKMKE METOILI
MHOTOMepHOTo mramiposannsa [71, 88

He ppaBasgch B meTaanHOe U3T0eHHe PE3YABTATOR, MONYYeHHEX
PA3IIYHEIMI 3BTOpaM‘H, MOEHO KOHCT&THPDB&TB, 73 MHOTHe Mephut
CXOICTBA, CBE3H, PACCTOAHOA M IP. YACTO HOPMHIAIT RECHMA ¢IIo-
Xo:KIer (HANPHMEp, CUIBHO KODPpPEINDOBAHALE) MATPENH GIA30CTH.
B page euTyanmit MoHO FOBOPITH ¢ HATHYAN HECKOIBKEX RIACTEPOB
mep Oaunzectn [55, 71, 142].

Me:may TeM BO MHOIUX DPHEKIANHEIX 3a7a9aX — B DEPBYVID oUe-~
Peik, B COOEQIOTHIECKHY H OHOMEANNMHCKHX HCCIefOBAHHMAX —
PasyMHO CIATATL 3HAYEHIA MEPEL 6HHSDGTH He {dHCIOBRIMMAS, 4 HOPH}I*
romsiMa [30, c¢. 84]. 3710 cBA3aEOe KAK ¢ HETOUHOCTHIO, ¢3acopeH-
HOCTBIO® KCXoRHOH wHOODMALUEH, TAK @ Cco conenedUTeCRUMHA xapak-
TEPUCTHRAMA HPEMEHAEMEIX ANFOPATMOB aHaNw2a mavapx. H. Hapnen
[118] cunraer, =To B OGOJLEIHHCTBE CJYYaeB MEPH CXOOCTEBA X
HECXOJCTEA, PACCYATANHEE U0 ONECAHAK O0HEKTOB HEKOTOPHMMA Lpk-
BHAKAMU, JAI0T He KOJSHYeCTRCEHYIO, 4 B IVIOIeM CAyiae NOPAAKOBYIO
nudopmamaio o Gamzoctd. G Apyro# CTOPOHN, AAA YOOPANGHEHES
N ofnerToB JoCTaTOYHO TopANKoBoE wadopmandm of mx famsocra
[110]. To wme camoe BepHo u xua ofWApHOro KJiacca Bagad o
ANropuTMOB MHOI‘OMBPHOI‘O MKAMTHPOBAHKA, KJAACTEep-aHAJIH3a H AD,

Ecam caurars, 9T0 0n1u36CTh 0OBEKTOR HOIMKHE HIH MOMIET H3-
MEDATHLCA B TOPANKOBOH IMIKaNe, TO PABHOLUEHHHMHA CIEAYST CIATATH
A106He MepH OGXMBOCTH, MOHOTOHHO CBASAHHHE IPYF ¢ Epyrom: o
H ¢ sxBHpadentaot [78), ecam mna npwbux X, Y, 2, T = £

P Y (2 Do X, <o (2, 7). (12)

Mepm Gamaoctn, ygomraersopsaiomue yceuosmio (12), mmorga ma-
JHIBANT KOMOHOTOHHHIMH [54, 53] HIM DOPARKOBOIKBHEAMEHTHRME
[57]. [HomapHo romoHoTOHHRN, HanpuMmep, Meps GaEsoctu S, $,, .,
S5, D1 Dy ma Tabn. 1 1 Muorue Apyrue HOKa3aTenu CXONCTBA, CBA-
3 1 7. O.

Hapany ¢ mecaezoBanueM mneo0XoNuMsix i JoCTATOYHKEIX YCIOBKH
B3aUMHOH MOHOTOHHOCTH Mep Gxansoctu (54, 55, 57, 93, 126] mommo
NONMHTATLCA BHOSNETH KIACCH CHTYaNdil, B KOTOPHX (YHKIEE, B 06-
IeM criydae He yHoBaeTBopAKImue (12), mpEeoadT K NOPATKOBOIKBE-
BAJGRTHHIM MaTpHuaM Gnmzoctd ', Hmsxe MH paccMoTpumM pesyib-

T&T MMEHHO TAaHKOTO THOA, CAHAKO BHadale HaM OOHAROGHTCA BBECTH
onpejeJeHne,

r "
t Marpumer [ p; [l & | py; [ sa Gymem HasmBaTh LOPANKOBOIKBUBANCHTHELMH,
ECIH PATUKHPOBKI HX JNEMSUTOR COBOATAIOT.

192



Onpedesenue 4. Dyrxnma f: R™ ~» R' maskBaetcs YCTOBHO Mo-
HOTOHHOH IO APTYMEHTY Z;, CIT 0HA MOEOTOHHA 110 3TOMY APTYMEHTY
npd QEKCHPOBAHHKEX Tyy -+« Zirpy Tigqy = « - Ty

Briore Ml OTMETAE, 4TO IPARTHTECKA BCe MepH GIHB0CTH HA IPO-
E3BONLHOR pemeTie £ HpeRcTAaBEMH B BEfe dyHENEH o1 v (X)), v(Y),
v (X /}> Y) (ranomamy, wto gua ogeskm v — v (X \/ Y) = p (X} +
+v(¥)—v (X A\Y). TarosH, B 9acTHOCTH, MeDH CXOZCTEA I Ho-
cxonctsa 8y — Sy, S1sy Dy, Dy — Dq, Dyy ma 1aba. 1, Bee MepH 6am-
socra sEAa (7)—(9) # — mpm BechMa HesHAUNTENBLHHX TpefoRAREAX
g dysromm p (X, 0) — mmo0me Mepu 6am3ocTa n3 Kaacea [P, BaMeTEM
TAKKE, ITO BCe YIOMAHYTHE QYHKNUW UMEIOT BEX

p (X, ) =fIv (X AT), v (X), v (7)), (13)

rie f: R?—> R — OyEROWA, VCI0BHO MOEOTOHEAR IO HepPBOMY ap-
rymerty. llo Tany ycaosroit MoroToEHGCTE dyERmEE § (BoSpacTAK-
masA BAE yORBawmasn) Meps Gamzocrs puxa (13) neasren 5a 18a KIac-
ca OKBEBANGHTHOCTH (MEPH CXOMCTBA B MEPH HECXOLCTEA).

HJemuna. Ilycrs paa mwobux X, Y, ..., DpAHEAfliexali@x HEROTO-
pouy mabopy Z’ sneMeHTOB pemeTRE £, BHIOJHEHO YCIOBHE
v (X} = const, (14)

rie v — ogerra Ha £. Torga xwbue Meps exogctea ruga (13) sxem-
BameRTHEI Ha £, 1. e. Auna mobol mapw p’, o Bunoxmeno {12). Ama-
NOTHTHOS YTBEDKISHAE BEPHO M A7 HOKA3aTeaed HecXoNCTRA BEIA
{13). '

B peanemHX 2ajauax agalE3a HeTACTOBOH MEGOpPMATNHE YCAOBEA
TeMME BEOOJHAKTCH HE TAK YK PefKo. B MareMaTHEueckol conmono-
rdZ 3 B TEODEE IpYUOOBOT0 BHOOpa JOBOALE(G YaCTO BOSHEKAET He-
00X0MEMOCTE ATPErANMA HIH anupoKcRManal Typrapos [75] (monmnrx
ACAMMETDHYHHYX OHHAPHEIX OTHOMEEHil}, MATPHON HBHEIEASHTHOCTR
KOTODHX COHep:kaT (HRCHPOBAHHOS IHCIO HEHVIEBHX B3IEMEHTOR.
J1a oTHOeHAAA NEHEHHOTO HOPANKA, HAUPHEMED, 3TA BOIMTHHA COC-
taBnger 1/2N (N — 1), rie N — 4@cao ynopARoIAEaeMux. 06 BeKTOB.
MaTpmpsr napHHX CPABHEHOE TAKKE MOTYT PACCMATDHBATHECA B BTOM
koETekcTe. dpyroi mpeMep: o6paoTka aHKET COLUOJIOTHISCKOTO O~
poca ¢ BODPOCAMH 3aKPHTOTO THHA H ¢ QEKCHPOBAEAHM TWACKOM OT-
BeTOR, BRIOMpPAEMEIX pPeCHOHAeHIOM, TaK HABHBAGMAA JKCOEPTHAH
KIACCHOHKATES OpPemcTaBafgeT cofoff 9acTHWE cay<ait womoGHOTO
0Ipoca, eCIE KIacCH OWHCAHH 3apames. Haxodern, B TAKEX 3KcIepT-
HEIX IPONEAYypa¥, KAK METON BePOATHOCTHHX ONEREOK ¥ MOTON DeIrax-
meEx MaTpER (53, mompasm. 1.3], skeuepTy mpexmaraeTcs pacmpe-
LEenAT: PEAKCEPOBAHHOE YHCIO MIAHCOB MIH BANAHHAYI CYMMY BECOB,
970 papHOcHABLHO Tpeforamdin (14). ¥xobaumM ofobmenmeM 310 cH-
TYAIAN OKASHBASTCH UPOCIPARCTRO PYHRIUHE DNOTHOCTH BoPOATEOCTER
g h, ..., BIoxKeEHOe B npocTpanetso L (E). Bubfpas e xatectse omen-

KH U BHTErPan 0o o6racTe onpefeleHasd, moayIaem v (g) =S gdv= 1.
B

C yueToM IeMMH CTAHEOBHTCA OYGBERHEM, 9T0 B xpbol ®3 pac-
CMOTDRHRANX BEIIS CATYanEd nexecoobpasHo UOAB30BATECH Harbomes
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HpOCTHIMM HMepaMH OamsocTH BUAA (13), a mMeHHO UOKAa3aTeAAMR
8,, S, uam D,.

Bosepamadck ¥ Gonee ofmeMy CIyIal0, OTMETHM, ITO OTKIOHeRAe
OT KOMOHOTOHHOCTH MOMKeT CIYKETH Mepoil OamsocTH QyRRumH p’
g p". CornacHo Jemme, ¢ DTOH LENBI PASYMHO 6vrHeT MCHOAB3OBATL
paccrosmme D), — HopmupoBammoe gncao map (X, Y), (Z,T), ra-
KOX, 9TO

IP’ (Xa Y) - P’ (Zr T)] ['P” (Xv Y)_P" (Z! T)] < 01

{55, 93, 126] nubo XomoaHeHHe dTOH MEPH Ko eAUHMHEL, T. €. §; [57],

AH3IR3 GIN30CTH B TPAKTHUECKEX NPHIOMKEHUIX:
OCHOBHbIe NPOGIeMbl W BO3MOKHEIE DYTH WX pelleHus

Tipz ofpaGoTke commoaormueckol EEPOPMALME maMepende Gup-
30CTH He BOETNla BEENAETCH B OTHEABEYIO, SBHO 0603HAMCHREYH Ipo-
menypy. Tak, Haxozs MelEaEy HIH HWHO® CPeNHee COBOKYIHOCTH
gabiaogesai X,, . . ., Xm, ME TeM CAMBIM ABTOMATHYECKH BBOZHM
HexyH Mepy Onmsoctd. HeTpymEO HOKa3aTh, UT0 IparIHIeCRE I00He
cpemHEe, MCHIOIB3YEMEIE HPH oﬁpaﬁome PeallbHEIX DaHEHX, MopyT
GHTH OIpefesieNH KAK Pemé¢HEe OUTHEMABANAOHmOH 3zajavd

m .

2 p (X X)— opt, (15)
=0

1=1
rie p — Mepa GrmsocTH, a MaxcAMYM Aub0o MEEAMYM CYMME GamsocTel
(15) wmeTcA HA REKOTOPOM MHOKECTBE @ NoNyCTHMMHX 3HAUeHHR
nepemennoir X. B wacrrOCTH, B DpocTpaReTBe R (0GR YHES «IRCIOBHIES
RamHbe) BEGODP MeIHAHK B KAYeCTEE CPEHET0 PAaBHOCHIECH BHGODY
paccroanna D) BaM cooTBeTcTBeMHO moxaszatenedt S, — §;, Sy mo-
T0REB p = Dy, IpUXONUM K cpexEeMy apmdMermaeckoMy u T, X, Ta-
KEM 06Da30M, TeOPeTHKO-WBMePHTENbHEIC NPOGIeME aXeKBATHOCTH
CPESHEX T Mep GnusocTm TecHo ceasamm [40, 42, 60].
MuEEME3aTMA CYMME PAcCTOAENI B (15) 1id arperanum newnCcIo-
BHX JlARHEIX Opeasaralach MHOIMMHA HcclemoraTenamm [32, 40, 751
Ins conqEomoTHICCKEX NPMIOMKEHWE BeChbMa MONESHHM OKA3HBaeTCR
ror $axT, UTO Ha pemerke (HHAPHEIX oTHOmMeHRHM# ¥r pemeBHme 3aja-
ax (15) opu p = D, TPUBAANEKAT AETEPBALY
DV (A Xy VA X
AC¥p =4 B =R

#£R

roe 4, B — coueraEMA, cofepramupe COOTBETCTBEHHEO | A | = ["”‘_'2!‘31

m-1 "
L |B[=[ 3 ] »ieMeRToB Lp. YERa3aHHEBE KHTEDPBAN HMHOLZA OO-

- PEfIEAANT KaX MeTdaly, a HOMCK CHHADHOTO OTHOMEHMS, CPENHEIO
B cMucae (15) orEocmTenbrHO MepH Oamaoctm D, kax upomemypy
(momcera) Meguann (median procedure) [75]. IIpmmerenme aToit upo-
WeNYPH OAA COTIACOBAHMA HAKUBAAYANBHHX ZPeANOITENEN B 3afa-

gax COOEANBHOIO Bmﬁopa opencTaniadeTCca Hanbonee 0G0CHOBAHHHM

[1591.
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B pasjidYHEX MeTONaX KAaCCHPAKANAA M CTPYKTYDPHBALME JIAH-
HHX OOBYHO HCTONL3VIOTCH TOmapEse Grmsocrd ofwextoR X, . . .
.y Xy CYMMH 6im30cTell I MENe QYHKIWOHANH, OCHOBANELI® HA
sarpane Sumaocrel [2, 12, 17, 36, 40, 45, 60,78), B anropmryax raacrep-
apaxmsa, upepaomenHux C. Pempe [138] m B. I'. Muprmamme [32,
33], onrEManbHEOE pasireHNe HIETCHA KaK PemMeRHe 3agawn (15) oTHO-
¢cHTENBHO PaceTOSREA D) wa pemerre pasbuernit mcxogmoi COBOKYI~
HotTH O0BEKTOB.

ARTHREOE HCOORB30BAHME KAK CAMAX BMOEPHAYCCKHX Buamsocreil,
rax @ ¢YHKIAE OT HAX BRABUTACT PAN CEPBe3HNX TPeGoBanEil k BHGODY
Mep GIR30CTH, AAEKBATHOCTE ANTOPATMOB ANANR32 SIEZ0CTA I 06 oCHO-
BRHEOCTE MOCIeAYIOINeH WHTepupeTanad peayasTaTor. Hexoropue ua
EEX PACCMATPHBANACH HAMH BHINEe, HCIEPHLIBANIIEE jKe 00CY:KIPHAE
BCeX BOBHAKAOIMEX OPX 3TOM BOOPOCOE BPAN IH BoOGme BOIMOKHO.,
‘OcTaHOBEMCA BCe Ke Ha ofHoll H3 manGosnee axTyanbHEHX IpoGmeM.

Xopomro M3ReCTHO, UTO PEANbHEE JAHAHE Faleko He BCEIIa COOT-
BETCTBYIOT TOR HeCHORHOH MOLENE, KOTOPYIO M PACCMATDARAIH BEIIe
170). Tax, mmomecTBO mpHsEakop £ 3avacTym m3GHTOTHO BOIEH-
C¢TBHE HOHATHOTO OMACSHHA ACCIEOBATENA YOYCTETE HERAE PAKTODH,
OTHOCHTENBHYI0 BAKHOCTH KOTOPHX TPYOHC ONPEJeIETh 3apaHee.
€ Zpyrofl cTOPOEH, HOKOTOPHE CYMECTROEHHE NPHIBAKE MOTYT GHTB
BCe sie mponymensl. CKa3akHoe CIPABEANEBO He TOXbRO NS MHEOKECT-
BAa OPH3HAKOB, HO OTIACTE ¥ ANA MHOKECTBA PACCMATPHBACMHX 00H-
¢kT0B. Hakonen, B OIBIIMECTBE CEYIACE MOCTYMHEE H BRIOUSHHLIE
B PACCMOTDEHEE OPH3HAKH DASHOTHOEH -~ 370 W HOMEHAJILHEHS,
E GOPARKOBHS, H KOJAHIECTERHHNS NepeMeEANE, ¥ KA3aHHNE 0GCTOR-
TeNBCTBA MONYEPKEBAKT CTOXACTAYSCKEN XapakTep HCXOAMHX TaH-
HEHX W IPHBOJAT X BHEONY 0 HeOGXONHMOCTH CTATACTAYECKOM OUeAXH
AIMEePASMOTO CXONCTBA, KOPPeAANNE, PACCTOAHNA X up.

Ana wosdPanuenTor oGHIHON B PAHTOBOE KOPPENANEE EMESTCSH
paseETOe TabaAYHoe ofecneTeHAS, NOBBONAIOMEe TPOBEPATE THIOTERY
o0 orcyrtererE cBaam (H, :r = 0, rie r — gerpi roapdMOEeRT KOP-
peAAnmMA) Kax TpH GOABLIINM, TAK T OpA MaaoM o6beMe BHOOPKE
[7, 16). CratmcrEweckd@it apalus GrEsocTH ¢BHaa¥d ¢ CYMECTBEEHO
SONBPIIMME CROAEOCTAMEA, IPS)KAS BCEIO M2-3a 3aTPYIREHAR ¢ caMol
dopMynaposKod AYAB-TENOTE3H. B mpocrpamcerse P Mou0 Hpen-
IORATE caegyiomai mogxon. Ilockoasky Eafop HOMHHANBHEX IpH-
sHakon F prfmpaerca anpuOpH, BAGMONaeMOe COBHAKeHEe BX ¥ 005~
extor X, ¥ Momer 6mTH 06y CAOBNEHO CaydaifFmme mpmaEEaMe. Hyks-
TEOOTE3a COCTOHT B TOM, YTO pacOpeflelleHHNe IPUSHAKOB HA KaKIOM
13 00BEKTOB — PARHOMEPHOS, A4 NPOBEPATE 88 MOKHO, HANPUMED,
HO OTKIOECHNIO BeTMYMHEH MoOMEoCTE nepeceverus | X [ Y | or Ma-
TeMaTHIecKoro oxupanna {(upA A ). Torma, ecam MOMEOCTE KAKAOTD
nz MEOXkecTe X, Y dmxcuponama, renmumeEa [ X [} Y | umeer rm-
TepreoMeTpEIecKoe pacupejederme ¢ napaderpamzm (X |, | Y |, n.
dragamMocTs penggaean | X [ Y |[mam, 9To To e caMoe, OTKIOHERHA

oraynapenmumax | X Y] — /M) XY ]| = —:; (ad — be) upm aa-
BAHHOM YPOBHE TORePHTeTRECHE BEDOHTHOCTH MOMKOT GHITH OpOBEPeHA

¢ IOMOIEI COOTBeTCTBYIMEX Tabnmn [7, Tada. 5.6].
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Cepressoe 3aTpyAHERWe COCTOET, ONHAKO, B TOM, 9YT0 BENNINHES
|X | = |Y | nanexo me Bcernma QEKCHPOBAHEI, B 0COGEHHOCTH B 3afagax
KJacTep-agan@sa. PaccMaTpHBAfA QHANOIMYHYIO CHTYANHI UPH Upo-
Bepxe Hy: ad — be = 0 gua tabnmg conpmxernocTs 2 X 2, M. Ken-
nann ® A. CTeioapT PexoMeHZYOT NONB30BATBCA KPHTEPHEM, OCHO-
BAHHHM Ha THIePTECMETPHICCKOM DaclpeflelleHBA, ¥ B TeX CAydaax,
Korja HCTHEHEeE 3HAYeRHA NapaMeTpoB PACHpeNeNeRHA HeU3BeCTHH
[16, mompazn. 33.24]. Iloxasamo, 9To AAaBAKHA KpATePME ABNAeTCH
PaBHOMEPHO HaBG0Iee MOMHLEM HeCMEMEHELM KaK IPH U3BECTHHX,
TAK B OpPE HeH3BecTHEX mapamerpax | X |, ] Y |, 9To Zaer ocHOBamme
KCOOJNB3OBATH €70 IIA IPOREPKE 3HAUMMOCTH Gamsoctm X, Y & P,
oIpeNelNeHE0 ¢ NOMOMBK moKasaTenell Bapa (13) (mampumep, §; —
S1g0 Dy, Dy, Dy — Dq, Dy, Dy [62, 53].

IIpu npoBepke 3EAYEMOCTH COBOKYNHEOH GImaocTd fomee [em ABYX
ofLEKTOR WONXB30BATHCH PACCMOTPEHHEOHE BHINEe CXeMOll OPakTHTeCKE
HEBOBMOMKHO: 9UCI0 TOMAPHHX Gamaocre# m o00BLERTOB PACTET mpo-
nopumoHansHo 0,5 m (m — 1), cO0TBETCTBEHHO MEHABTCA H YPOBEHH
BHATAMOCTH OPE nposepre H,. Ilpmemaemoir Mepoi copokynHo# Hum-

e ™
1
30CTH OKA3KBAOTCHA HOKABATENM THNA —= E E p{X; X)) roag-
i=1 3=l
funmenrs KoEkopaanme W, coraacma U (fus MOpARKOBOHE MKATR)
A coTIacoBaEEocTA V (Anst SyneBux eekTopoB). Hosdduument coraa~
copamHEoCTE V mpemmomen B [52, 53, moapasn. 4.4] u ompenenserca
KX OTHOIIEHHE

_ ;(;x&(”ﬁ)z““%‘(;t&l)z
i {[ i N (s}]2 (X®—| x |(s-1))} . __i_(i |z, I)z
=1 =7 b

rme | X @ =0, | X0 | X®L... | X |® — MomEOCTE
MHOMECTB X;, 32aHYMOPOBANEHE B LOPAAKe BOSPACTAHHEA, kK < m,

N (8) — gucno mEoxects X; momeoctn s, Ilpm | X; | == const
1 k) m
= ), S (K X))
i=1 j=1 ’

IposepaeT¢A HYJIb-THIOTE33d 0 PABHOMEPHOM DACHpPENEACHHR Io-
"HepaNbHOA COBOXYNHOCTH 0GBEKTOB COOTBETCTBEHHO HA MHOMECTBE
scex pammuposox (W, U) nam nommuomxects E (V). llomo6ryo mpo-
Hefypy MOKHO HCIOIbB0BATH, HAOPEMEP, ANA OPOBEPKH PEAXbHOCTH
RJIACcTepa, HOMYIeHHOT0 ¢ IOMOIEI HEKOEr0 ANTOPETMA KIacCHHKA~
mae [51].

B Gonee obmem caygae (mpoctpamcrBa L, m L) ykamem Ha
0fHaneREBAKTINe pe3yIbTATH, HONYYeHHEEe ¢ DOMOIIBIO DA3BABA-
emux A. . OpnoBssiM MeTOf0B CTATHCTHRY OGBEKTOB BEYHCIOBOH
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TOpEPOABI. W HacTommeMy MOMENTY HCCIeFZOBAHE ACHMOTOTIRECKHS
csolicTBa paccToAEN#E D) m D,, HalileHH YecMEOICHERE OLERKA Hapa-
METPOB ACHMITOTUYECKOIO pachpele]eHvs BeKTODA TOOAPHBX pac-
cTogHEH MOEITY QyHRIAAMI gk, ..., = L, 9ar0 noapoaser CTPOHTE
COOTBETCTEBYIOIMES AMTOPHTMHE HPOBEPKI COTNACOBAHHOCTI, HANOAHTE
OLEeHKHE AJA JHAMeTpa Kixacrepa @ mp. HpemMmymecrserEoe BANMANRE,
yuexaAemoe MerpuraM D) n D,, ofpACHACTCA HANDTUEM CONEPIKETENb-
g0 BETEPOPETRPYEMOro AKCHOMATHIeCHOro oH0CHOBRHES N1s BLIDOpA
srax mep - GamzocrE (eMm. Al — A3 ©p caegcTsue m3 Teopemm 2).

B enyvae pasHOTENEEX maEubnx (b rpynn mampmwx) menecoofpaz-
go NPEMEHATE Halop H3 X MAPrEHAMBHEX Mep GANB0CTU, RaAIafm
¥3 KOTOPHX AHBAPHARTHA [0 OTHOMIEHHW K ZONYCTHMEIM B TAHHOK
mrajie npeobpasosannam. Ecnm seca B popmyne (4) 56 IpegcTABIACTLSE
BO3MO)KHEIM Ha3HA9HTh A0PHOPH, PA3yMHO 6YNeT mepeRTH K PaH/RIPO~
BARAKIM MaTPHIAM OrmsocTn. B 3apmemMocTH 0T pesyanLTaTOB MpOBED~
EE KOEKODAAOED k¥ PAHMKHDOBOK NenapHux SamaocTell ciegyer ambo
NOCTPOHRTE CPeRENIe B cMEcEe (13) pammnpoery (H, oTrinomesa),
nubo mMPOReCTE KNACTEPEHD DaH:xupoRoK (H, Ee oTkIoEeHa) m npH-
BIEYD MOTONHATEIFEYD RHGOPMANIRIO I8 OKOHIATCILHOTO POMeHns,

Pacemarpusas mpofnenmy msmepennsd GIm30CTH, MH YOCTHIHCE B
TOM, 9T OHA HE HMEET NPOCTOTO H OXHOSHAYHOTO PEIFeRHA IITA BCETO
MHOTOOBPABAA 3aaY aHAAW3A CONMONOTHIECKHX JABHAHX. B sapmcd-
MOCTH 0T CYIecTBA TIOCTABNEHHOM 3amawm, XapakTeps ¥ oGBemMa mo-
CTYIHOR HEGOPMALAY I T. J. HCCISAOBATENE NOMIKEH CAMOCTOATEIBREO
E DoCHeNoBATENBHO NPOARANHAMPOBATE KAK TEOPeTMKO-H3MEDHTENL~
EHE, TaK H COTS[RATeIBHEE ACHEKTH 9Tol mpoblieMH B CBOEM KOH-
kpetaoM cnydae. OxoHgaTensHEId BEGOD MOKET & He CBECTHCH K Ra-
Ro-nuo ogHo#E Mepe GEH30CTH HAE B OJHOMY-6MHHCTBSHHOMY al-
ropurMy aHaamsa Gamsocredt. Ommaxo paspaGoTaBALIe X BACTOAIEMY
BPEMERH TECPETHYECKHE OCHOBH H3Mepenumr Oauzccta B Gonbmo
IPAKTUYECKAN ONHT, HAKOIJEHHEIH HCCOSNOBATEIAME B PABIEIBAX
ofHACTAX HAYKY (H TIPERIL BCAT0 B COUMONOIAR), MO3BONAIT CYIMeCT=
BEHHO CY3IUTE OONACTH DOHCKA H UPWHATE 0G0CHOBAHHOE PeOIeHHS.
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1. C. FOCTOBIEB

ANTOPUTMBL AHANU3A CTPYKTYPbI
NPAMOYTOIBPEBIX MATPHI «HATHA» M «II0J0CHI»

TpegaaraeMsie ABTOPOM MBTONE NOSRONANT OTRICKRBATEL Sxony M&TPAR
HCXOmgAX FAEEEX, KOTOPHE COCTOAT ¥8 (IOXOMEX? APYY HA OPYTA BIACMENTOR.
ABeJParPYeMsie MATPED MOTYT EMETH HOCTATOTEO TPORAROABREN DU {MATPE-
IE PRBEOTG poga KoQHUNEeHTOR CEABN; MATPUNE TENR 06LOKT — DPULHAK OAA
NpABHAKOE, MaMEPEHBAX N0 DPOMSBOALEEM WKAN&M B T. I }. 910 ofycaonau-
paeT BOSMOMKHOCTS PeOICHES ¢ NOMOMEH NPERIETAEMEX B CTATEO METOLOB A0BOTE-
HO IEPOKOrDd KPYra sepau {0CymecTBIeHNe NPABAPATEALEOT0 AHAINA CTPYKTY~
PH MCXOTHEEX JARHEX ¢ REXBH BHRJBEMEEAA COJePIRKATCALHAY TRNOTEd: TPYIE-
POBKY Ke OOEEKTOB, TAK B IDHSHAROD] BLjIeneRHe nS(OPMATABEER CHCTEM
IPHBHAKOE X ¥, I}, IIPeoxes ne ANTOPRTMH, B YaCTHOCTH, HOBBONAIT PEIIATE
sagaYE, NOROGHe BAKATAN, PEMACMEM ¢ NOMOMBI NOTGPMEHALMOREOLO aganm-
%8, [IPARTEVECKE ODECAHAKG B CTaTRe 3ALAYR MOMKHO s OPMFARPORATE KAX

BHJAYE TPYIIEPOBKE,
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Llagurte, opencTaBaaonae coboll IPAMOYTONBHEE THCIOBLE MaT~
pEOE! (TafAmOE), BCTPETANOTCA B CAMBIY PA3HOOGDAIHHX HCCIEROBa-
HUAX B CONMOTOTEH, IeONOTHE, Megumune o T, 1. Hepegxo rakue 1ag.
FUIH CHOMRHEBL B TPYAR00G03pAMEL. B 3ToM cIy4ae Jus WX Hcciaemopa-
HrA Heo0xopmmo up@Buexars IBM.

B nammoff pafore Kak CPeCTBO ABTOMATHMYECKOIO AHANU3A pPac-
CMATPABAIOTCA [BA ANTOPATMA IMOUCKA ONOTHOH CTPYKTYPH npsMo-
YroapHKX Marpun. [{ATepnperanus cTPYKTYphI DasOMEBHE Bemerch
OReNMYIMECTBeHAQ AJIA MATPHIl CEA3H ABYX CHCTEM HPHIHAKOB X =
= {2y, .., 2ntaY = {y, ..., ¥}, XOTA He ACKIKNYEHA 11 IpPyras
opipona naEuX. IlogofHEe safaum amANmM3a CTPYKTYDH MAaTpHI ¢
HeIkl “AHOBPeMEHAOH KIACTePHBAIAN MHORECTE H CTPOE H CTONG-
HOB paccMaTpuBanuch B paforax (9, 1], ¢ uens¥ BHZeneRERX cymecr-
BeHHBIX NOJICHCTEM NPU3HAKOE [D], 3a5auu agarmsa CTPYRTYDM KBaj-
PAaTHEIX MaTpum -~ B padore [8).

KageerBo annporcuManum
NMpH 33JAHHOM YHCe OIOKOB

IIycrs samama marpmma A = | a4y |, = X, y = Y. Ilopuuo-
secTBO MHOmeeTBA X X Y OypmeM HassBath Guoxom mMarpunsr, Pas-
OBEBROA MaTPHHW HA3OBEM MHOKCCTEO HENEPECEKAKMEXCA OGIOKOB

B = {th e ey Rn}a

o0BenInEeANe KoTopHX copnagaeT ¢ X X Y.
Marpuany B = || b, |, z = X, y & Y, OyneM Hasemarh MaTpamel
GnoYHOM CTPYKTYDH!, 6CITH €8 3JEeMeHTH NOCTOREHHE Ha Giaoxax:

Bey = My, eCaE (2, y) €= Ry,

ABTOMATEYECKMA 3HANE3 CTPYKIYDH MaTPHIH B COOTBETCTBHH ¢
ANIIPOKCEMANOEHEIM HORXONOM, H3I0XKeHELM B padore (6], cocromr
B NOHMCKE MATPRUK 0xoumEOE CTPYXRTYpH 5, Oamsxoll kK A, npE ycno-
BHH, IT0 ¢¢ PasOHeANe UPHHANIEKET K HEKOTOPOMY Kaaccy pazfme-
Bui E.

BamsocTs MaTpAm onpeferdercd QYHKIAOHAIOM

® (A, R, %) = (4 — B, A— B),

e A = (Ay, . + -y Ay), OIBPANEA (.,.) 03HATACT ONEPANHIO CHANAD-
HOTO NPOAABENeHEA MATPHN, PACCMATPHBAEMBEIX KAK BOKTODH B M X
X N-MEPHOM OPOCTPABCIES.

Ipm puxcaposarmom pasfuenmm R MupumyM ¢yEKIEOEaNa @
no A HecxomHae HEafTm:

5
min® (4, B, y=(4, )~ 3 ( 3 ay )1 By
x .

=1 (% ek,
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e | - | — MOOMIAOCTE MHOMKECTBA. B CHIY 3TOT0 MEHHEMEH3ammsa @
SKBHEBAICHTHEA MaKCHMH3ATHH

g

AR=2( 2 a) R

=1 = VR,

IInAa maabBeiimero mEOTHa YHo0HEE HCNOABBOBATE HMOKAZATENL,
SRBEBAJCHTHHE f;:

&
AE)=1% 2 (D (amy—a) R,
=1 (x, y)ERt
¢ — CpefHEee KBAfpaTHIeCKOe OTHJIUHEEHE 3J6MeHTOB MAaTpHOH, § —
BX CPeJHAS BEeJHYHHA.

CaosxHocTs pasdueHns

VBeARUERAA CHOMRHOCTE DPastHedEs §, B KOHEYHOe YHCJIO INATOB
MOYRHO JOOHTLCA ONTAMANBHOE BETHWYEHEL HENeBOT0 DOKAJATENR
@ (A, R, &) = 0 HezaBECHEMO 0T KauecTsa NAHHMHX m aaroparma. Ta-
HAf CHTYAONA BOSHOKAET, B YCTHOCTH, OPH § = m X n. Taxoe pas-
fHeHne OONCHBABT KasKIblil 37eMEHT MATDHLUE E DPaKTHUECKOHR HeH-
HOCTH HE WMeer. DTO O3HATAeT, UTO onTHMEsSanEA O HA MAPOKONM
wacce pasbmenmit E, BHKIOY20MEM pas0EeHES PasEodl CI0HHOCTH,
poo6me TOBOPA, HE UMEET CMEICIA W CACEYeT P&CCMATPEBATH KAACCH
pasbmenmit fuKCHpOBaEROE cuomEOCTE By, 1m0 HaliTH KPATEPHT BH-
Hopa s. . '

Onmu ma myTeil BHGOpa 5 COCTONT B COREDKATENLHOM M3YIeHHA
g mATeppeTanuy pasbnenmii pasHOH CHOMROCTH. DopuansBEHE TyTEL
BufBopa 5, PEANMIOBAHHLE B ArOPHTMaX, 3AKNIUACTCH B CPABHEBER

. Pe3yNHTATOB ATPErEPOBAREA C PEBYIBTRTAME CHAYJafiHOrO Arpermspo-
BaEEs CIYIAHERX NABHHEX, KOTOPOe MOIKHO IOHAMATE KK arperapo-
EaEHe B CaMOH nIoxol CHTyanHEM 1L, CnywaiiEnME HaHHERME GyaeM
CYMTATH MATPELY, KARMIKIE 3TEMERT KOTOPOH HOPOXNEH HE3IABUCHMO
7 cAyTaiiEo, 8 caAyJaliuEIM ANrOPETMOM - TOT, KOTOpPHE chxydailHO
prGupaer: pasbuennme. Pesyanrarom paboTH TAKOTO AATOPHTMA ABIA-
eTcA cxydaiHas BeNETEHA HeJEBOTO MOKAazaTedd v, = f (R,). Ilpm
cxabHx OTPAEMYSHEAX HA PACHpeNeNeHHA DTeMEHTOR MRTPHUH H Xa-
paxTep ee pasiueHws BEIHIEHA v, ACHMOTOTEIECKHE IO 2 X B —> o0
pacmpegereHa xak Ye-1 [T, 91

Peanpnie pesyIsTaTH NEnecoo0pasgo CPABHEEBATH CO CPENHUME
COAYYaHHEME Pe3yIbTATAME. Iag ssifopa CHOKHOCTH S LOCTELOBaA-
cTeNBHO moNy4aloTcH Dpasimemma H' CAOKHOCTH § = 1, 2,... mo

A Toppofmes NAHAHH DONXON PaCCMOTPEH B pabore {7]. IIpn ’KeCTKAX YCIAOBRNX
Ha AJTOPETM XaPTHTAHY YAAZ0Ch TOAYTHTE KPRTepui OCTAROBKH, ACHONRIYIO-
mEl ToxeKo (eAyEsiHOCTE RABERT [9].
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TeX mop, MoKa mpmpamerme [ (ASM) — f (R°) He gocTHTHET Ccpep-
HETO CIYYafiH0T0 HPEPSTIEREHA, T. €. 10 TeX MOP, BOKA AATOPHTM pa~
Goraer «me xysxe  caygaimoros. Heclommo 3uIeTs, 10 caynaitace

npepamesne parEo M (32 — yiq) = 1.

Adropurm «IsTHAY

BTor anropuT™ moaywaeT CAOKZ B BENE ONPAMOYTOIBHAKOE R, =
=X, XY, X;,=XnY,eY,t=1,...,5s— 1. Baox B, npeg-
eTasaAeT coboll gonoaHeERe 00TeEAECENA BCRX IPERRIRYINEY. GI0K08:

R,=(X x Y)\:Qi Res

Toowana wmTepuperanug Gnoxor K, Kay «IATEHY, COJEDMMamEX
ocoGennocTr Baaumocexsn cucreM X m Y, a Gmoka R, — Kar «po-
Ha», HA KOTOPOM MPOABIAIICA BTH 0C00eEHOCTH. JHAYERHA A; Xa-
PAKTEPH3YIOT CPelEME YPOREHL B3AaNMOCBASH mofcucreM X; m Yy,

t=1,..., 53— 1. Illpy Taxoll FHTeDPHPETENHNA CYIISCTBEHENMHE IR
] =1

AHANM3A CBASH CHCTEM X B Y ORa3LBAIOTCA mofcmcTeMH {J X; x

=1

Hampoe momvaomectso X,; MHOMKeCTB2 CTpoR X onpepenser Gm-
HapHoe pasbmenme MHowmecTa X:

Qt = {Xh X \ Xt}-

310 naer BOIMOMRHOCTE ONPBIENATE, TOKOGHO TOMY, RAK BTO CHENAR0 B
[8], xracomdmranuo CTPOR XKak HmepeceuenEme pasfmenme Q. Haac-
C¢H 8TOH HJI&GCHEbT:IK&IIHK COCTARJANT CTPORH, IIOX0:Pe B paMKax
cIenaBHOTO arperupopabws adopuanmd., AHAZOTEIRG Riaccudunm-
pyores eronGoEl MaTpHIE. .

[Peanmzanns aJropeTMa (HAETHAY

Ilpe PuKcnporaBHOA CAOKECGCTE S anXrOPETM PEadH8yeT A0Kalbe
HYK OOTHEME3aINI0 NeJNeRBOr0 WOKABATEHH.
{lycre mMeeTcs mpomEsBoiabHoe pasfmemme Marpumk R* Ha «unar-

H8» Ri, o .., By m ¢hony R;. Ofosaausm I (i, #) npoerneio «naTHM
R} ma crpoxy i = X

I(, 5 =A0ylysTy
a J (f, t)- — npoexmzo R Ea cionﬁen i E;Y:
TG, 1) = {lo Nz e Xi). |
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JloxalibROe WEIMEHEHMe «IATHAY Rf 0 CTPOKaM COCTOHT B OepeHQCe

I =1(, # »«por» R;, ecnm I C Ri, u opucoepmmermn I x R,
ectm I (i, £) C R.
Ilpu sroM DpEpamienme INMETeROre MOKA3ATEXA f MMeer BAT

Afl—(ZaxynLazaxy) (EARIEDES

R}
(Zaxy*‘szaxy) (R | =8 (1)—
Rs
- [Zsa‘xy)g"!! Rg f — (2 axy).sz! R:! :
Rt By

e
5 l 1, ecawm I nepemocarca m3 «domay,

— 1, ecim I nepemocures B «domEs.

AHaJIOI‘E[‘ISHaE $opMyIa BHOACKHBAETCS NJXA IPUPAMEHUS f, UPK
usMmemeHAy R® mo croabmanm.

B xome anroputMa mocaegoBaTeabHO PACCMATPABANOTCH BEE (NATHAY
Ri,t=1,...,s—1. Oaa | KawOgore «uATHa» Ri paccMaTpHBaOT-
ca Bee crpok| [ & X, w, ecnm I (i, {) He mepecenaerca ¢ ¢BATHAMIY
Ryt == t,, samcnnerca senmemaa Af,. Bexm Af, > 0, ocymecTaisa-

€TCH COOTBETCTBYRIMAR mepenoc J % » janbHelimes HcIoxb3verts

U3MeHCHHO? TakmM ofpazom pasfmernme. B opormemom cnyaae R me
HBMEHAEeTCA.

Tocae mpocMorpa CTPOK TPOCMATDHBAIOTCHE CTOXGQH W T. 0. IO
TeX Hop, noka R® He mepecramer MSMEHATEHEA.

Hawanbroe pastmemme A% momywaerca ms [° myTem oT/eneHAs
B KAYECTBE HORBOI'O UATHA uo;g(:'rponn IR nofcTondna oNEOTO HE GI0KOB

pasuenan, Toumee, R = momaraerca pasmnum I (i, 1), rae i = X7,
iz J (j, t), tme j = Yi. [lna t = s monaraerca

I, ={0 !y e i}

J (i, ) = {{z, D (=, ) € Ra).

B xavectse «pomas R5p Geperca Ry \ 7 (i, &) mmw By \ J (),

1), 6CTH HOBOE. LATHO BHEeXARIOCH ¥8 R; m Rij; = Ri, ecaim TOro
H6 NPOU3OMI0.

TIpu Takom mepexone or R*x R pemmamaa nmpupamenns noKa-
3aTesA f; OPH BLIENCHHRA B KaTeCTBe HOBOLO (IIATEA» MONCTPOKE HMO-
T BHQ

Av=( 3 anfARINT |+ (Dan) 111 —(Dag ) B .
N T o
Amamormaaaa GopMyIa MOMKeT GEITH 3aNWCAAA, KOFJA B Kazecrse HO-
£0ro OATHA BHAGNAETCH HopcTonben.
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IIpm raxom Qopmuporammm R5*1 mapamerpit i (f) m ¢ Bubnrpaercs
raxnM ofpasoM, YToOH BeJWUWHA UpEpameHRA Af, OHIa makcam-
ManbHA.

B menom pafoTa amropmTMa HauWMHAeTCA € HOAydYeBEs m3 Rl =
= {{X X Y}} pasfwenma R’ m mpomecta JIOKAZLREOT0 YAYUNHEHHS
R®, satem ms R? moayuaerca R® . r. J., 0 T€X mop, MOKA He BHOOJ-
. HUTCH HOPABEHCTBO

fR) — (B <1,

ecaW CAOKHAOCTE ompeneasercs GopManbHEM KPHTEDHEM.

B aaropmrie BOSMOMKHO HCHONb3OBAHNE METORA BTOPHX DA3EOCTEH
{2}, onmaxro 3TO mpEBEfET K 3HAYMTETHHOMY VBEANIEHHIO HeoGxomm-
MHX pasMepos omeparmeHel mamatTe IBM.

Yoopagouenue eroadmoB ¥ CTPOK MATPHIESI
NpH BhIfaYe Pe3yIbTATOB arperApOBAREA

Jinn woro, wrobu ERABIEHEAR CTpyRTypa RF Gmna ofospmya,-
MeobXoNEM0 YOOPANOTINTE CTPOKE H ¢TOAOTH MaTPRNE, 9Tofe GroKu
mo BOBMOKEOCTH O0PASOBEBANN CBASHEE 0GJACTH TPH DACTIERaTHE.
C oTol meap MepecTAHOBKA COBePIZaeTcs TakmM oOpasoM, grobu
BCO (MATHAY CHAM COCPEAOTOYEEE B JIEEOM BEPXHEM YIIY MaTPHITH
Tax, 9To01 OJUHAKORHEE IO CTPYKTYPE CTpox¥ M cronbuum Omanm ps-
TOM.

{lepecramorka cTpok (m cronbmos) uposonmmres s — 1 pas — mo
qHCHy «aATeRy. IlepBodl MepecTaHOBKOH B BEPXHION TACTH TAGKETH
eranaTcA cTporE & Xy, BTODOH — ¢TporE x &= X, W T. I.,
OpEYeM B KeJKKOH mepecTaEOBKe HPekie BCeI0 HePecTaBIATC KK~
HEe CTPOEM, A BaTeM yHe BepxHne. TarmM o6pasoM, CAMEIME BepXHH-
ME 6ynyT cipoxm z &= X, | X,, sarem molimyT crporm z = X; [

FPue. 1. Pesyaprarma  paforsr
AATOPHETHA CIATHAY

N X,, mocxe mux 2 € X, [ X, manee crporx z = X; |J X,.
Touro Tak e cEpaBa HANEBO MEPECTABIANTCA croabmi. Baa-
ropapa TaRod DepecTARORKe CTPOK M ¢TONCHOR NEPBHS [BA (IATHA»
TNPEMYT BAJ HACAWMAXCHA APYT APYra uUpaMoyroAbHEKoe (pue, 1).
Taroe mpegcTasiaeEme CTPYKTYPH OODABJIAEO TeM, 4To OOKMYHO
caMui# Gonpmol BRI B NeNeR0E N0KABATeNE PHOCAT NEPBHE (IATHAY,
T. 8. OHH Hamfojxes CYMECTBEHRE RIA aHAIA3A,
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AuropaTM «0n0CHD)

Ilo pesynrTaTaM paBoTH BTOT AATOPETM HANOMEHALT ANTODPHATM
NEETBECTHYeCKOro apanmsa [4]. ®opma 6r10KoB, mOIyYaeMEX BTHEM
QATOPRTMOM, TAXIKE DPAMOYIONEBHAA, ONHAKO Ha CTPYKTYDPY pasfme-
pEd BEAKIAJEIBAKTCA OTDAHUYEHNA W OTPefeNAETCA ORA CISXYIOHMEM
obpasom.

CronlpH MaTpEOH pasOEBAIOTCS HA BHeOEPeCeKaMINmecH KIACCH
Yis v o o» Y1 — «monocsy. Jas KamkIoro xaacca Y, cTporIcs pasbme-

ame cTpox Gy = {X1,.. ., X;ﬂi}. BrokaMm 37eck CUMTAIOTCA
RI,l=X‘xYI’ E=1, an ey L; t=1:.--9 kl.

Onra mz pETepUpeTanydil AN MATPZN KO3(QQHOUEHTOB CBAZE Ta-
ropa. Ilycrs mpumsmaxm X NeTepMEHEDYIOT OPESHAKH CHCTEMEH Y.,
llpe ompeneneEdH Ga0YHOH CTPYRTYPH DPEIIATCA S3IATW pasaene-
ANA OPE3HAKOB CHCTEMH Y HA KJIACCH, HMOXOMREE OO CTPYKTYDE HX
JETePMEHALEE, W BHABIACHES yPOBHEH J[eTEDMEHATNHEE KaMEIOTO
RIacca. :

Tlommmo pasbmenma cronboos Y, . . ., Yy, MOSKEC ONPENenHETH
ENaCCHEQEKANAK CTPOX Ha KIACCH, DMOXOMKHEX B PaMKaX HOAVIeHEOR
CTPYKTYPH, H 3Ta KIAaCCAQEKAaUUA SBIAETCA mepecedeHmeM pasbme-
HHH OI! = 1, L.

Peanmzanmsa anropmiMa <droJochny

Iiporpamma, peamm3yIOIas alropmTM, PaloTaeT B TPeX DemEMAX}

KOTJIa 33afaHO 3apapee YHCHo moioc L W YACKO YPOREEH, Ha KOTO-
poe pasGEBaroTCsa MOJCCH (DD 3aTAERE DTOIO PEIKEMA MOMKHO BBATEH.
qompko ky =k, =, ..., kL);

KOTHa sapaEee 3ajalo TOABKO WHclNo nodoc L, wmcao ypommeft
A KaXAOE UOMOCH OmPENSAseTcs aBTOMATHYSCKH;

BCE HAPAMETDPH OUPEAeIANTCH ABTOMATHICCKD,

9710T ANTOPEIM TAKME JORANLHO-ONTEMaALEki. Paccmorpmm cra~
qana mepenil pe:kmM paGoTH anropETMa. OnrAMmzanEs pasbmeHEA
0CYIMEeCTBAAESTCA ONTMME3anmell pasOmenmsA CTPOK KamKAOK «I0MOCEHD
u mepeMeIlenkeM CTOANCIOB B3 NOJOCH B IOXOCY.

Pasfrerne cTpok «moxocky Y, Ha BafagHOe YECI0 OXOKOB COCTO~
BT B BRUACAEHBA §, = ) a,, 1 pasbmennmm {L,.} Ba xaaccw, Ilpm pTox

¥y
MAKCAMEBHEPYETCA
il

F= 3 (351 XiL
*

Dna pazbmemma {E.}, 2 = X, #ma xnacew cymecteyer TouERR
axroput™ {3], oMHAKO EaMEBE OPEMEESETCH JOKANLHENE ANTOPHTM, ¥O-
CXOJBLEY OH HCIOAB2YeT papee NOJXyUeHALNe pasOHenms.
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[prpamesme F, ups mepedoce i m3 Kiacca X: B KIace X,:,'
i, ¥= I, EMEeT BIEK

s =( 3 &FAxI-14+( D &PE+ -

XINAiT A3 Ui
— (Be) X — ( DE XL |
i i
X X4,

B anropmrMe mpocMaTpusaloTes Bee [ = X, ONA RamAore i m

{ .
KamZOTo Kuacca Xr BHUNCIAETCS BeNWIHHA ONpupamenus AF;; i me-
PEHOCHTCA B TOT KJACC, KOTODHI JaeT MaKCHMalbHOe OPHpATIeHue,
[lzxn mosTopAeTCH Ap TEX MOP, MOKa Benruwuua F; pacrer..
IIpm mepexemenun crondua j & Y, s«nonocyr ¥y, I 5= I, uame-
HeAHe NeIeeolo NOKABATeNA [, UMEET BUI
'y
2 {
ai= 3 (3 3 an Pl Reel—| Xi)—
D i ANTT
kg
1

— (gt s, )/ Be e || + py (D S an MR +]|XP) —

=1 xh U
~{ D aw) B, 11

Lt

QUTEMESANEA TePeMemeHueM cToA0M0B TPOBONKTCH CASNYIOIMUM 06—
pasom. IlocnenoBaTenbHO PACCMATPHUBAKTCA Bce CTOADHE, U JUIA KakK-
noro croafua mo senudmue Af; onpefensercs ronoca Y, B KOTOpyie
ero mpexmodTHTENbHEH mepeMmecTuTh. Ecnu mpm stom Af; - 0, Takoe
mepesMemesne TPOU3BOAAT. JTa IPONeaypPa IOBTOPAETCA N0 TeX Lop,
OOKA CYNECTBYIOT LONOKHTENbHHE TPHPAIeHHA.

PaBora anTopaTMA B IEPBOM PEREME COCTORT B DOCIETOBATEILHOM
VAYIMEeHVH HauambHoro pasbmerma. Cmawana omrmmanbuo pazfm-
BAIOTCA BCE (GOMOCKY, 3aTeM paboTaeT Ipoledypa IePeMeIneHns CToNb-
ok, Ofe NpomeAypEl MOBTOPLIOTCA JIO TeX IIOP, IMOKA HPHUPOCT HEAeBO-
IO IMOKA3aTeNsI MONOIRNUTENEH,

Nua opMuaposaHuA HATANBHOTO pasduenna submpaerca L croab-
OB — HEHTPOB (MOJoc. 3a HepEHE NenTp upmuamaercs cronfenm,
Gamxaiimall B CMHCHe IBKIHAOBA PACCTOAHNA K CPEfHEH Belmgydfe
Bcex croabuon:

ji=arg _min;[} (axj — 2 toyl| Y |]2.
i v _
B xagectre [ + 1 memrpa Geperca eronber;, mambonee ymaldesHHE oT
BCeX OpedLAYMAX NeHTPOB:

jun=argmax min 3} (de — o)
¥ ksl o=

Hanee cronfuu pacopefeasioTes 0o GAU30CTHE K HeETPAM:

y=Y, & y=argmin ; (Ba; — @y P
i

210



TaxeMm ofipasoM, IEPBAR «ToN0CaY COOAPASTCA HS («CPEENX? CTOXOL0B,
OCTANBHEE «HOJOCHY CONEPIKAT 0coDeHHOCIH JAaHEHX.

Bo sTopoM peskBEMe paGoTEl anropuTMa, KPoMe ONTEMAJLHOTO pas-
fUeRDS <IONOCY B DePeMemeHHs CTOA0LOR, UPOH3BORUTCH Hopasbme-
gEe ¢oonocr. B aTofl mponemype paccMarpuBaeTCHE KaXKAAf <HOJNCCAP
7, ecam momoca Y, Gmma pasfura ma K; ypoBEeH, TO ¢ HCUOAB30BA-
HOGM OPONeNYDH ONTAMAJIBHOTO DASOREHEA ¢HDOJoC» HPOBEPAESTCH,
me caepyer au ee pasburs Ha K4, ypoBEeil, JOCKOABKY CACKHOCTE

—_
A7 4
73
Pre. 2, PeayasTaTr paGoTsl £y 2
AATOPATMA (IOMOCED) ’
o
Az

Ipm BTOM BoapactaeT Ha 1, Dpupamenue { B 9TOM CIYUAE JIOIKEC OHTS
Goapme egmupns, Caepys GOPMANbHOMY KPHTEPHIO, (LONOCYY ROPA3-
6mearwr, ecax Af > 1.

B mezox pabora anropuTMa BO BETOPOM PESKEME HATHHALTCS C KO-
pasbmeHns «Eoxoc» HAYanbHOTO pasénenus, s KOTOpOM Ky= K,=...
=,.,,= Ky =1, 3aTeM TPOHCXOIET ONTHMUZANEA IepeMeIleHNeM
croabuop. Janee agropury pafoTaeT B NEPBOM DEIKAME. Ilocxe aroro
ONATH HAYEEAETCH popasbHeHme ¢IOI0C) B oUKI DoBTopReTeA. Pa-
oTa anropuTMa SaKAETEBAETOS, KOTKA HA dTame fopaslmenns moxos
pasbmenwe R He W3MERAETCH.

PafoTa anropDTMa B TPETheM PEIXHME COCTOMT B IOCHE0BATENB-
HOM TOyIeHNE Bo BTopoM pemmme pasbmenzi’ B (L) ¢ L monocemmy,
L =2,3,... Hycrs pasbmernme R (L) mMEET CIOREOCTS Sy. Aaro-
PUTM Upexpamaer pafoTy, ecamy ' v

fR L+ 1) —F (R (L)< Spn — Siit
nockossKy npE nepexore ot L k L - 1 mpapoer caygafinoll penmyrHE
HeneBoro mokasarens paseH Sr« — Sk

Ilo okoHZammE paboTH aNTOPETMA TPOHBBONHATCH YIOPANOICHEe
cTpoK 7 cronbmos marpmuil. Cronlmer Deppoll DOTOCH CTABATCA Ca8-
P4, 33 EEME — cToAGHH Bropod momocH X T, f. CTpOKE BRARRNG YIO-
DALOYEBAIOTCA IO YPOBESAM <{HONOCEY Y, BSaTéM — IO YPOBHAM
QmONOCH» Yy M T. I. B pesyabTare TAKOIo YOOPANOYERES NEPRHMA

‘mofimyr crporx X; N XiN .- N XL, savem — crpoxzm X3 [}
nxn...NX:= ra (puc 2).
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HJIJIIOCTP&IIHH opaMcHeHU A alropaTMOB

Copep:xagae FAEHOTO HAKE NPAMEDE OTAHMIALTCH OT AHANHU3A CBA-
‘8H CHCTEM TPH3HAKOB, ONHAK0 WHTEDIPSTANMA PEe3yALTATOR paborr
ANTOPATMOB AN Hero NPARNENEANLHO He OTTHIAETCS OT E3/I0MKEEHoHR
PHITS CXEMH.

IOna mnmocTparTusHEOT0 IPEMEPA B3ATH AAHHEE AHKETHOIO o0-
caemoraERg mETeneidi Py6noscka, wnposenemmoro M3wOIII CO
AH CCCP = 1972 m 1980 rr. mopm pyxoropcteoM B, A, Apremosa. ITo
OaHEEM cPopmmposara Tadamna 5 X 8 snementos. Crpokam rabnm-
OH COOTRETCTBYIOT OATH Tpynn Hacerends. llepeHe xee rpynust coc-
Taniner paborammas moxomexs mo 29 mer: I — mecemelimmre, IT —
cemeitasie Ges meredt; rpymna [Il — ormocwTEn®HO maoxo ofecneuen-
HLO MKAABEM CoMefHAA MOTX0JeKS ¢ NeTbMu I Paborrmkm 30—39 mer;
IV — Te ke, HO Xopomo ofecHedcHHEE KAETREM; V — pafoTHEKA we
soaoxe 40 mer. Croxboas TabaRIE COOTEETCTBYIOT OTBETH H& BOTIDOL
0 HAMEDEHHAX B OTHOMEHNE KPOBeJeRaA CE0BOIHOro BpeMeRn: MoMalr-
amit tpyx (0T); naccmersii otasx (I10); cemefinoe ofmerne, samaATAg
¢ getoma (CO); yueba (YU); morpednenne mrdopManam — TeNeBu3op,
paxmo o up., kpome grerus (I11); wrerme (UT); orpex ma mpupone,
B ToM Tmcxe pabora B cagy, cGop AroxN, rpaGos, oxota K up. (OIl); aw-
HHUTeNBCKEE 3AHATHA — METHe, pammofenc m mp. (J3).

DmeMeHTOM @;; TaGIMEH ABIACTCA HIMEHERNWe JOJIE j-TO OTBeTa
Cpea: BceX OTBETOB B i-if rpynne HaceneHms, mpouctmenmee ¢ 1980 r.
mo cpasEerE® ¢ 1972 r. (1abn. 1).

Tadmaoa 1

Hexopmaa talmna mimocTpaTarEoro npudepa

Brog OeATedBAGCTH
Ipyona 1
gaceNe-
HHA ar o co vy nu qT on J3

I 7 — 1 —12 —2 e 2 3
I 5 ] i -7 —3 —4 4 i
11 1 -7 7 —3 —1 0 2 3
v 3 —5 ] —3 —5 3 3 0
v 2 —6& 3 —3 —2 i 5 i

ANTOPETM «IATHA» B aBTOMATHEIECKOM DEKAME BREISIRET 5 OATeH
{ratx. 2). Comep/kaTeNbHEI AHANIH3 CTPYKRTYDPH SAKIIOIACTCA B 061b-
ACHeBHZA OTKJIOHEHHH CPSTHAX BeIHIHE IOATEH.

Ileproe mateo cocrazmam cronbou [10 — maccEBHEIA OTHEIX B
IIH — norpebnernme muadopmanean. Josx HaMepeHIH 3aBEAMATECS STH-
ME BETAME TeATeILHOCTH UpemMymecTrenno yuepsmmtack. IIM, rax
1 110, oTHOCHTCH K DACCEBHHEM, HeTBOPIGCKEM BHNAM 0CYFa, BRIIO-
qapT B OCHOBHOM TPOBENCHAE BPeMOEN ¥ TEMeBH30DA.
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IIatEa 3, 4 cocraBaswor cronbers Y'Y — yueba. Orproarerxsmse
qucas B Tabaune MoryT OGBACHATHCA BHPABEHBAHACHM MATEPEIIEHOTO
OonoKeRMs pafoudXx H HHTONNWIEHUEN, DHLjeleEHe B OTIENBEOS
OHTHO BEIMYEAS WSMEHCHWS AONE HAMEDSHER sannMarkcs yaebol

Tatmga 2

Tadanua, CTPYKTYPAPOEAHHEAS FIFOPATMOM (MATHA» B ABRTOMATHATECKOM
perEMe OIpepeleHus CHOKEOCTH

Bpo neaTélenocTH
Ipynna Ni BATHA
Hacenems A mo | mu | ar | vut 3| ar {coj om
v 51 =5 3| —5} 0O 3 9 3 1.3.9
I -5 =2} —11—~12]| 3 T 1 2 12.4.
I 0 5| —4} —7] 1 5 1 & 123.58
v —6 | —2 1] —3| ¢ 2 3] 5 123.58
It —7{—-1) 0| —5] 3 1 7 2 123.
Ne naTHA 1 i .
. 2 ; . .
. 3 . . .
4 . . .
5 | . .
Taduuna 3

Crpyrrypa TaGaaAubl, MOTYYeHEMas AATOPHTMOM (I0XOCHD)
(audopragmn o melleHEH DOAOCH HA YPOBHH OTMEYCHA CHMBOIOM *}

Bup IeATelpHOCTH

Tpynna T
HACENEHMR | ypioyr| +« |wy| = |DO| * [0 | = |mU| * | 9T A3 |
II 5 4 1 ] -7 1 o) ¢ i 2 1—5] 1 14| t i
111 1 2 { =51 |—=7T1"2 Fi {1 |—17 1 o] 3 1
v 3 3 1 | =5 1 |—5]| 2 9 1 1-5] 1 31 0 1
Vv 2 3 1 13| 1 |-6} 2 3 21211 11 1 1

I 7 2 {1 =121 2 |—=5]| 2 1 a =211 |—-1]| 3 i

MNe moaoemt | 1 1 » 21 » .3 * 4 * 5 = 6|6 *

I rpynnel HaceneHAs MOXHO OUBACHATH TeM, 9T0 MONOAGKD Gonee
YYTKO PEATEDPYeT HA M3MeHeHHA 3THX YCIOBHI.

HOna ofsAcHeRdsA CPapEATeNbHO HeGONBNIOre YPOBHA BEXATMHLL
B NATHAX 2, 5, HO-BENAMOMY, HE0GXOXMMO NPOBECTH NOMOIHMTETh RS
BCCIe0BaAHEA.

AJTOPATM «IOJOCHS B ABTOMATUUECKOM perKuaMe BRIEIHI B MaT-
pane 6 «oomocy {Tadm. 3).

Hoxoca I obseganser cronbum NT m OIl — momammumid Tpya =
OTHLX Ha OpEpofe. IFa HoJoCcH B Pa3eMIach Ha fIOKSE 10 YPOBHAM,
onoxarensane BenmuEAH kKoafpEEAeHTOR B 2TOM BROKEe MOMEHO

243



00BACHATS pocTOM 6HTOBH X DoTpedHOCTeH HACONCHNA, & TAKMKE POCTOM
norpebHocTE OBmenus ¢ HPHEPOTOH.

Tonoca 2 cofepmuEr epuHCTBeHEHNE cTonben — YU — yuefy,
B KOTODOI BHIAGNEHO ABA YPOBHA, ONNE H3 KOTOPHX COCTOHT I3 SRWHCT-
peHH0H cTpokm — rpynnu 1. PasGmerme sroro cronbma cooTReTcTRy-
eT maTHaM 3 H 4 Ha tabn, 2, KOTODHE MHE Yike EETEPIOPETHDROBAJE,

Ecnm ma 1a6a, 2 erontns 110 n IIY cocrapnanm maTEe 1, 70 Ha
rabi. 3 9TE cToN6nb PASNENBINCH COOTBETCTBOHHO HA TOJOCH 3 @ j,
OpEYeM B TOA0Ce 3 OTHENBENM YPOBHEM EHJeNpacA Kos{dpnuenrt,
coorpeTcTeyommii rpymoe II. Takce ornmuEe pAsf BRTEpOperTanmm
tpebyer, TO-BEAEMOMY, CHERHANBHOTC 3HAAM3A.

AnTopDIM «OATHA» «BE 3aMeTHIy cTPYRTYPY croabna CO ~ cenedt-
Hoe ofmenke. AaropaTio ¢nonocky CO BHAeAHIOoCE B 0OTALALHY IO H0JI0-
cyy B8 KoTopoll B CBOIO 0UePefib OTAeNLEHM YPOBHEM ERJICIHIECH
rpyueit 11T m IV, Otmocnrensro Brcoruit ypoBemb Kosddmumentor
B 5ToM Gj0Ke MOMEO OOBACHETh HOBHIIEHEEM SEAYAMOCTE BaRATHH
¢ meTsMu, JAA OCTANBEHX IPYUD, muTened CO me Tar aKTYaaAbHO,
NOCKOABKY OHE OTHOCATCS K CeMBAM, B KOTOPHX ambo mer neted,
anGo oBE; yie BHPOCAH.

ANTOPETM (IOKOCED ¢HE BAMETHI» CTPYRTYPH cronbna 4T — are-
ERe, KOTODYIO ¢38METLI» ANTOPETM (IATHAY. Specsy YT coenmEmnocs
B ONWEH GI0XK — WOXOCY ¢ JI3 — INNCHTEABCKEME 38BEATHAMI,

AEa/Es EINIOCTPATHEHOIO IPEMEPA MOKABaA, YTO NPEAlOKeEEHS
TECTPYMEBTH TOSBOAAIT BHABUTH OCEOPHEE 0COCEHEOCTH NABEHX,
ROTOPHE JAIOT BOSMOIKEGCTH HOCTRBETL CONEPIKATENBEBIE THOOTE3H,
a Tarsme chopMyAmponaTh Bajaun BX ofsacmenms. Taxsym obpasox,
aTTOPRTMH HenecoobpasEo HCIONBEOBATH | HA NPOMEIRYTOTHHX 5Ta-
Nax ECCAEZOBAHMA FAHHHX.
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SARJIIOYEHNE

Hacronmuit copEEK — mepBag NOIMTKA CHCTeMATRAALME HMeH B
METOLOB HOBOH 061aCTH 2HANN3A JAHENX — AHAIA3A HOTECIOBOH HA-
gopManER (HIH, 9TO TO K€ €AMOe, CTATHCTUXRT 0GHEKTOB HEYMCIOROHK
TPHEPOAL), PASBERANMEHCA BO MEOTOM 0K BIUAEHEM 3aI{DOCOB HPAK-
THKH KOHKPeTHHX CONHOROTHICCKEX mccjenosanmi. Homeunad mens
paGoT B 3TOM HaOPABJICHHE, KaK ¥ike FOBODPEJIOGCh, COCTONT B ofecme-
YEHUY CONHONOIHYCCHKEX KOJIJIEHTHBOB COBDEMEHHLIME CpeatTRaAMA
00paBoThE NAEHHX, Te0pPermaeckH OGOCHOBABHMME W yAOOHMIMH B
peanbHOR ResaTenbHocrd. ONEAKO NJIsf MOCTWEHNA 9Tol Ienn Heob-
XOAAMO CEENATE BINg MHOTOE.

I, ITpesxge Beero Ho/OKHE OMTE Pemenk npofaeMy & ofIacTH cTa-
TCTHRE o0BeKTOR Hezdcaoro# mpupomr. Hanmmyme umx ofyenonieno
MOJAOFCGCTBIO BTOH BETBE MAaTEeMATHKX.

Bonee nonpodHo xorenock GH OCTAHOBUTBECA Ea OTHOE H3 OCHOB-
HiIx Hepemernasx opobueM. [exo B ToM, 9To X0TA Heamcaoroil xapar-
Tep CONUONOIAYIECKNX JAHBEX ABNACTCA BX IIaBHOE 0C008HHOCTRIO, 0T-
JIH‘I&IOI[(&]"E[ HX 0T TeX JAHHHX, ¢ KOTOPEMHX BTMEET J€JI0 HCCAET0BaATeAb,
BAHEMAININUECE ECTECTBEHERME HAYKAMU, 3Ta OCOGEHHOCTH OTHIOND
He geAfeTcA efAHcTBeHHOR. CoNMONOrEIECKMM AaHABIM NPRCYINE eHe
ONHO CYIZECTBEHHOE CBOHCTRO, KOTOPOE «HARTAAHBAGTCAY HA HEUACIO-
BOH XaparTep CONHOIOrHIeckEx MaEHHYI. MMeercs B Bmay craTEcTm-
YeCKHil, BeDPOATHOCTHHIN XapakKTep OOJMBIIMHCTBA HHTEPECYIOIHX CO-
OHHIOTE ABMEHAI. HGTHHHD HAYYHOE HX H3yYeHIEe BO3MOHEO IHIIE
HpM HMCUONb30BAHEH NOTOKEHHE TEOPHH BEPOATHOCTEH M MaTeMaTH-
yecKo# crarmeTukr. MHage #HeBOSMOMKHE COOTHECEHHS BHIBOKOB, TO-
JYIeHHEIX Aas BHOODHHE, ¢ COOTBETCTEYHINMMH YTBeDMILRHSMY IS
TeHepalbHOA COBOKYTHOCTH; OIEHKA BAHABAA HA COTEPKATeNLHES
BEIBOJEL BO3MOMRHEIX OIMMHGOK HAGTIOIEHAA; NPOBEPKA CTATHCTHIECKEX
rExores E 1. A. ' ONHAKO U3BECTHRE YTBEPHASHUA DTOH TeOPHE MMe-
10T CHAY JHIIB ANA YECIOBRX FAaHRbX. CTaTwcTuKa HETUCTOBOH WH-
dopMamrn HAXOINTCH B CAMOM Hagaje croerc paspurusa. OTCyTcTEMe
CBEPOATHOLTHOIO 0HOPMICHMA» MEOIMX HEYHMCIOBHX MATEMATHICCKHX
MeTOnOB CHHHAET HX HAYIHYIO 3HATYUMOCTE. K COMHAaTEHAX, 3TO Ki-
€AeTCA W PARKA METOLOB, NpeJUIaTasMBIX B CTATEAX cOOpHUKA.

IIpr ppmMeHeEMM NOYTH BCeX METONOB AHANN3A CTATHCTHISCKHX
NaEENX BOBHERKANT CHENVIONIHEe IBe BAMHLE mpodaeMsl.

1 Cp. ¢ BuckazsagEEM 0. H. TaRpUILOOM DONOKEEASM 0 TOM, 9T¢ B CTATHECTHIE"

CKHEX ACCUSIOBAHEAX «HaNo ommbaThcA rpamoTEO» (Maepusey K0, H. Lenenue
$VERORY CODEANBEO-3ROEOMUIECKOro MiaHmposarus. M., 1983, c. 14).
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a) Bce peanpEBIe JaNHHE W3RECTHH JBIMb ¢ EEKOTOPHME CIIRGka-
ME. ARainsy DPRURH HX DOABJEEHA ¢ OLeHKAME BEARIVE OmHboK B
KOEKPETRHYX O00JACTAX WMOCBANEEH MHOTOYHCICHERIE CHENHANbAHE
BCCHeNOBAEEA. PeanbHRE ¢MECH MMEKT JPMEL Te BRHBONH MATEMATH-
weckoft 06pAGOTRE AAHEHX, KOTOPHE, He MEBANTCA OpU Xonebanmax
WCXOZHEX JABEHX B IPAEBLAX BOSMOMKEHX OMEOOK. 3HAYET, Bee Me-
TONH AHAJNBA ASHERX JOMKEH 0HTH B3yUeHH HA YCTOHTHEBOCTE W
cpalieRN PeKOMEETANAAME U0 BRLEMCHRI0 YCTOBYNEHX BHIROROB B3
COBOKYTIHCCTH BCeX} Pe3yIbTATOR PACUETOR 2,

6. O0nuHO DPH CONMOAOTEYECKOM HCCHEJOBARNE HBYYAKT NFNIB
ACTh DETepeCYIomell COenmaNncToB COBOKYNHOCTH. Pezyarrary rom-
KpeTHEx 00¢HefloRaRRd {LBaeT enaTeJPEO NePEHeCTH Ba Goyee IEPO-
EYI0 COBOKYLEOCTS, JeM MAOKECTBO B3y YeBHEIX obmerTo. Takdéh nepe-
HOC ROBMOMEH JHITE B4 OCHOBE OIPEfeNeEHHX TEOPETHILCKOX Lpef-
DOJ0sKeHEH, B COOTBETCTERH ¢ KOTOPHMHA KOMKDEeTEoe obcaefoBanme
pPacCMATPEBAETCS Kak BHOOPOYHOe, & er0 PesyNbTalTsl RCHOABIYHTCA
I DOAYTeHHS PESYNLTATOR O COOTBETCTBYWINEH TeHePANPHOH CORO-
KYODHOCTH., [ PYTEME cioBaMD, DepeHOC BHBOAOE C BHOODEE Ha BCIO
COBOKYIIHOCTh OLHPAeTCA HA TEOPETHUYECHEe DPEACTaBICENA, dopuy-
SEPYeMHe B TePMIEAX OOPEAeJeHEHZE BePOATHOCTHRIX Mopmeneln meii-
CTBHTEJALHOCTH. JTOT TEPEECC OCYIMECTBIASTCH ¢ NOMOIIBID METOJOB
MATEeMATAYECKOH CTATECTHKHA, NOSBOIAIOMAX YKAIATE TOUHOCTE MORY-
gaeMHX BHBOROS (TOYHOCTS BHP&KaeTcs 60RYHO ¢ HCMOMPI0 TOBEPE-
TeXBRKEX WHTEPBAJORE).

Taxoy o6pazoM, TpobueMa yerofumBoCcTE KAcaeTCA TOYHOCTH Bi-
ROJIOB 10 oDCAemoBaBHOA COROKYIHOCTH, & Tpobaera Iepesoca — To9-
KOCTHM BHEONOB IO BCel MHTEpecyRIel RecreoBaTEN A COBOKYOROCTH,
3EaTH OmEeHRY TOYHOCTH Heo0XoQEMO AJNA UPRHATHA PelICHAA HDE
CPABHEHAR DPe3YABTATOBR CONEONOTHYECKHEX HCCAeAOBAERE, DDOBEICH-
HEX B PasBHX DPerEOHAX, B pasHoe BpeMsa m T. X. Iloka TownoCTs He-
MEBeCTHA, METON AHAJMBa NAEHEX MOMKHO PaccMATPHEATHL JDINDL KaK
moAcKoRE, 8 He KAk HaywHEOe 0foCHOBAaHHRE. Jokazate ¢ ere HO-
MOTIEY HEYETO BEJBL3H, HO MOMKEHC YTajaTh IojesHWe COOTHOIIEHOA,
cfopMYARPOBATE CONEPHKATENbHNE THIOTESH, KOTOPHE BaTeM Heob-
20/EM0O TPOBEPETE ¢ IOMONIBI0 BRYIYEO 0GOCHOBAHHEIX METONOB MaTe-
MATHYECKOR cTaTACTER®E. MeTomH, He No3B0oAAKIINE YEKA3ATE TOTHOCTD
MONyYaeMKX BHEOIOB, MOJKEO CPAaBHATH C «BPEeMAHRAMHD, Ha MECTe
KOTOPHX JOJNKEH OHTh TOCTPOEHH BHAHMA BePOATHOCTHO-CTRTHCTH-
gecKkpX Mopemel, M4 KOTODHX OPOBEDHTE AN¢KBATHOCTE B OHEHETEH
TOYHOCTE BRBOJOE MOEC CTPOTO 000CHOBAHERMMA MeTONaMH.

Jaa roro 4rofE mOKABATE, K YSMY MOMKET NPHBECTH WCIO/IBIOBA-
EP® MeTONOB, He YAOBJETEODSKMEX YKa3aEHOMY YCHOBHK, 8 TAKKe
BOSMOKHEE NYTH PaspaloTHH METONOB yrasaumsa Tpebyomelcs Tow-
HOCTH, PacCMOTPEM COOTBETCTBYIOINHE ZCHEKTH AeTePMEHEDMOEEOTO
ﬂnnsa 7 npEMepH me craThl B. A. Manazosa = np. 3

} B c¢pA3d ¢ $AJAYAME ETACCHPHEANER WOMoGHHE BOUDOCH DACCMATPEEAIOTCA
p xonre «IpEKIafEas craTmermias (M,, 1983, ¢. 166—179).
8 [IpEsefeERHe pesyJNbTATH TpumEapnexar A. M. Opaory.
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Hax roeopanock Bsille, npu mepenoce pesyibTATOR MBYIEHIS BH-
Bopku Ha TeHEPANBHYI0 COBOKYIHOCTL HEOUXONUMO YKAZKIBATH TOY"
[OCTh TOAYYSHHBIX De3ymbraTos. Cxazked, BMecT0 (opPMyIAPOBRE
TEIA 4YROBICTEOPEHHOCTE MUIHBI0 COCTABMIA B Tarol-To rpynne 70% »
macaThk: «..coctabmna 70+10%». Torma 6ymer scmo, 410 ecam B
Apyroll rpynme «yOoBIeTBOPeHHOCTE /RU3ERIY coctasiia 65%, To mo
AaHHBIM KOHEPETHOTO 0OcMemoBaHIA YRORIETROPERHEOCTH B 9TOX Ipyn-
IIaxX HEIb2A CYHTATE Pa3IBEYHON.

IIycTes ¢ momMompio NeTePMAEALHOHEOTO aMaNN3a HafleHa aMIIpIT-
YeCKaT 3aKOHOMEPHOCTH (Ty, ¥s) ¢ muremempmoctsio [ = I {(ay, y.)
i emroctblo € = € {z;, y,). C Rakoil TOYHOCTBIC MOKHO LICHOTHAO-
BaTh Yncna f @ € Kak 3HAWERHs COOTBETCTBYMINNN XAPAKTEPHCTIER
feHepAnBHOA coBokymEocTE! Bamskmii BOmpoC: HACKOTEXG MOTYT
HBMeHRTRLGA 3HAYeHRA | n € apn nosTopesun ofenexosaRag Ha IPYroH,
HO AHAJIOTHYHOH COBOKYIHOCTH PECHOHNEHTOR?

HerepMEHANEOHELIE aHAKAS MOMKET CTATH HAYIHO 0GOCHOBANHEIM
Meroron, OyAYyYE ZOTNONHEHEHM TPABMIAME OOpPefeNeRds TOYBOCTH
pesyneraros. (14 9Toro HY/KEA COOTBETCTRYIOMAL BEPOATHOCTHO-CTA-
THCTHIecKa# TeopdA. [loxa ee mer. 3Xech e mpuEefed HECKOABRO
npeIBapETeNEEEIX zameuanuk. [na ompepnenenrocrm obcymum I, gas
C paccyREeEAA AHANOTHIHEL

Toarocrs. [ cupenenserca ee CpeEEM RSAAPATHICCKEM OTKIOHE-
HEeM, KoTopoe obosragmM ¢ (). IenecoofpasHo YRaASHEBATH TOTHOCTE
B BHAS

T2 (1) (1)

(a0 coorBerersyer 95 %-& mosepmTennHOR BepOATHOCTE, KoTopol 6y-
JeM TPHEIeRERATLCH H B HATbHeHmeM). '

B xome xorrperHOTrO 2HAMMSA CPARAEBAKTCA WRTEHCHBHOCTE [, =
=1 (o, y) m Iy =1T (g, ¥s) ZNA 7BYX HoMOERANBHE (g, Ys) H
(%3, ¥y)- Paznmume MoXEO CIETATL 3EATHMEIM TOALKO B CIY4ae

]II_‘IZ|>2V‘52 (1) 4 o® ({,). (2)

Ecam 310 ycaoBHe He BRINOIHEHO, TO JaHHHE KOHKpeTHOore obcaemo-
BAHAA HE JAIT OCHOBAHANE CUHTATH, UTO WHTEHCHABHOGTHE DARNIHYHEL.

Benmgmna o (1) mocer 3anmcers 0T coocoba 0PraAmmsanan BHOCPRHA.
PacemorprM crmawana caydalf, Rorga BHOOPKA — KBOTHag IO KOM-
Gumanan z., v. ¢. N, 3aiaHo mpm miaEmposaHmA pmSopxm. Mare-

MAaTHYecKass TeopHA B DTOM CIYyd1ae Banbomee opocTa: N’"mb's — GmHEO-

MHHANbHAA CAyUafiHAA BONMYAEA, M, KAK H3BECTHO, B Kazecrss o (1)
CIONYeT HCIONL3IOBATH

ot)=1/ 252 | ®

[Ipz meckonbKEX THCAYAX PeCcHOHNeHTOB Benwwmna N, IIA mpen-
CTABIAKNIIAX EETEPEC RoMORAAIRN 2y BPAL KA HPEBHITAET HECKOILKO
coter. Paccuntanmas ¢ momomsio dopmyan (1) m (3) Tada. 1 noxasu-
Baer, 970 J MOKHO OUPENENATHL NAME ¢ TOTHOCTEHD 5—109;.
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Tabamua 1
Tournoers PasMeTHE HRTEHCHABEHOCTR

I a0% 80%
Ny, 25 100 400 25 100 400
I+ 250 5020051 50109| 50£5% | 80+160;| 80289 | 80440

Kaxyio pasauny nemqy RHTeHCHBROCTAME MOREC YI0sATS? IIyers
0,571, I, 08, a Nrg = Nzg = 100. Torna ma (2) u (3) cae-
Iyer, 9TO PasHOCTh J, — J[,, Mewpmas 119, We ABNALTCA 3HAYEMOIH,
T. &, MOHeT O0BACEATECH UHCTO CAYYAHHBIME OPHIEHAME,

Dopmynst (2) m (3) oTHOCATEA K caywao, Korga [ He o9eHs OMusKo
K 1 {ckamenm, I < 0,9), PaccMoTpuM DPOTHBORONOHKAYI0 CATYRLRIO,
xorga J == 1. Yro moxxHO cKa3aTh 06 ERTEHCHBHOCTH [, B TeEepaxs~
ROl coBoXynmHocTH? HeTpymHO PRCCIRTATh HIGRHIOW TPREENY iy,
TAKYIO, 9T0 4y 2% Juywe CHPHEHATOR HAMM JOBEPHTENBHOH BepOATHO~
creie 0,95, B rabn. 2uprpeent 3R39eHnS Juwpy AA% CAYIAH HOAHOH
merepymmranmey [ = 1 B XOs caygad, KOTHA efMHONYIINE Hapymraer

TONBKO OJMH DECHOHAEHT — TONBKO JJs HEro 3HaYeHHe IPH3HAKa
Y HEe PABHO Y.

Tadasua 2
Hmusasa rpagaua I, #redcusrocty Iy B renepansHoll ¢oBOKyIHOCTH
Ny 5 10 20 30 40
I=1 0,55 0,74 0,86 0,90 0,92
I=1——5 0,31 0,55 0,73 0,80 0,84
et .

Ilpmeenernsie 3HUCTeRHEEe DpEMephl (Tabn. 1 ® 2) mOKABHBAIT,
YTO HPH TEPEHOCE PE3YABTATOR METEPMANAIROHEOTO AHANMEA REIGODKR
Ha TeHEepaNBHyI0 COBOKVIIEOCTE EYHHA OUpPeJeJeHHaA 0CTOPOKAEOCTE,

[Tepeiinem o KeoTHOH BRIGOPEE X BEGODKE 00beMa N, monyaensos
oyTeM mpocToro cayvaimero otbopa. Torga BewTop (N_.,;ays, Ny, ~
— Nzgys) mMeeT MYNLTUHOMEHANLHO? PacopefelcHAe ¢ HEKOTOPHME

mapamerpamz (p,, p,). Hamm noxasano, uro cxyzaiimas Bexmamga [
ACHMOTOTHYECKH HODMAJNBHA ¢ HAPAMETDOME

E(IJN I 25 D(I)N N (b1 p2)? * (4)
Ilogcranmsaa B (4) BMeCTO p, M P, X OUEHEHR
N_—N
Xy B X X
P1= "‘"‘**"'—;Js ' Pzz——*“——'ﬂ—a 7 s '
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monyIaeM MAA CpefHero KBANDATAYSCROTD oTHromeans o (I} omeH-
vy (3).

PaceMoTpomHHe BHINE DOAXOAH K OMEHK® TOTHOCTH OUPENLIeHEs
OCHOBHBANECH HA MPeIIONMKEHNR, IT0 2y B y, 3afadsl. Ogaaxo pe-
ANBHQ OHO DOXYYAKTLH B Pesynbrare palorH HexoTOPOTO aXTOPHTMAE.
Kak B Aas pyrEx CTATHCTHISCHEX 3AKAY 4, 2T0 CYIHECTEERHD YCIOH~
HAET TEOPETHYECKOE AccleroBande. IIpmBemeM B CBA3H ¢ 3TAM HOCTA-
HOBKY ORHOI HepemeHHCH 3aNa4YH, CBAB2HHOHN ¢ BhABILHIEM (HAOX-
HLIX TeTepMAHATZH»,

Ipenmonomem, 4TO y HE 3aBOCHT OT I, T. e,

P (zaye) = p (T2} P (4)

AR TIO0MX Zg, Y IHB P (<) — BEPOATROCTL MOARALHHA B BHOODKS
KoMGUHATKA 3HAYeRME, YrazamEoER B ckoOrax. Hak pacupenerema
BBAWIHAHA
Nxavg
Es == MAax N
- Fep

ficro, aro &, > p (y,). Hacronsro Gonsme? [Iycrs , ~ Taroe qmcno,
q70

p (8 < 15) = 0,05,

Torma mpm 06pafoThe PEaIbEEX TAHHHX CIHSKYST PACCMATPRBATH
TONBKO ZeTepMAHALHE ¢ I > f;, BCE OCTANBEHE MOTYT GHTH FOARBRIMH,
T. . 06bACEATECA wrpol caywad. Hepememsas safaua: Ham BaITHc-
JAHTE %P '

NerepMuRanHORHKIE aganms goined ® Oymer o0OCHORAH MeTo-
AAME MaTeMatTmuecKolt craracTEkE. Har yme oTMedasocs, AogodHOro
06GCHOBAHEA He CYIecTsYeT NIa GONBIIMACTBA METONOR, Hpegra-
TaeMEIX B CTaThAX CcGopHHRA.

DT0 MOKHO CKa3aTh, HAIPAMEP, O TEODHHE MOBOTOSHKEX CHECTEM,
onmcanrol B cratee K. H. Hysmenosa x Apyrax, o MeToiaX TPYLOE-
pORKH, mpemnaraeMux B crathe B. I'. Muprmma, o cuecobax amanusa
wmaTpans Aaugnx m3 crarhm I C. PocroBuena. Tlourn @e AMEIT Be~
POATHOCTHOCTATUCTHIOCKOTO O0G0CHOBAHNA METOREl MHOTOMEDHOTO
MRATAPOBARAA. B 9acTHOCTH, HEA3BECTHA TOYHOCTH HONYIALMEX pe-
meHn, ONACHBASMAA B MATeMATAIECKOH CTATHCTEKE B TePMENAX LO-
PEPUTSILHSIX HHTSPBATOB (B MEOTOMEDEOM CIAYIae — JOBEPUTENBHAX
MEOKECTB). JTO B HOIXHOR Mepe MOMHEO OTHECTH K MeTOAM, O KOTOPHX
mper pess B cratie I. A. Caraposa. Heworopme mnpeapapurenbEHe
Pe3yABTATH B HANPABICHNE IUKRUJALKY DTOTO Wpobena NpEBEXSHE
= crarhe A. M. Opnosa. OmHo w3 XOCTOMHCTB IOAXONA K MHOIO-
MepHOMY ITKATEPOBAHEI0, KpefIaraemoro B cratse B. T. Hepexpecra,
COCTORT B TOM, UTO B IPUHIATE 3TOT XONXOI UOBBOJAET RATH TPeGyio-
IYI0CH OLEHKY TCIHOCTH.

4 CM.: Bezopyiixe H. I., Opasos A. M. HextoTopue HepemMeHRLS MATEMATATRCKAS
320A9M UPHKAATECH CTaTHCTAKH.— B XA.: CoBpemeHNLe upobmeMs KEdepHe-
curr: ([IpExmagEas crarmcTuka). M., 1981, c. 53—863.
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IT. HeoGxommma paspaborka IporpaMMEOTo obecneuenns (1aomero
BO3MOEHOCTS peanmsanud Ha IBM rax oThenwEmX MeTomom, Tak m
HX KOMIIEKCHOTO npaMeneRya) 1A JBM pasnmvasx KIACCOB, BRI~
YAOMEre OEAICTOBHE CHCTEME! HA ecTecTBeRHOM Asvke. Heolxonumo
LOATEPREYTE BAKHOCTE 3PEeRTUBHON OPraHA3allil PACTIPOCTPAHCEAR
HAKOTOB NPHRAKTHEEX OpOrpaMM I O0YIeHEA NONb30BATENEH Kak Teo-
PETHISCKEM OCHOBAM BHEADAEMEIX METOJA0B, TAX W WX NPAMEHEHHIO
B HOHKDETHHX 38Ja9aX.

IF]. Hymuo pazpaborark cepuy MeTOIRYECKNX PEKOMEHTANNE Mo
HOBOAY TOTO, B KAKHX o0NACTAX KOHKPETHHX COLEOJOTHYECKAX HC-
CHemorannil NenecoofpasHo ECOONSIOBATE T€ HAK HHBIE METONH 4HA-
nmza Eewucnoeoll mEGopManmm. A OTEeTOB Ha COOTBETCTBYWINZe
BONPOCH HEOOX0TAMO coOUeTaHHE TIIyGOKOr0 NPOHMKHOBEHHA B ¢O-
Aep#aTelbEY0 000acTh ¢ DORAMAHEEM EOBMOMKHOCTEH MaTeMaThdec-
KEX MeTOROB.

IV. HeoGxopmyMo HakODHTH HOCTaTORHO Gonbmol OOHT mpuMeRe-
HEA MAaTeMATHISCKHX METONOB B CONWOJOIHYECKHX ECCNENOBAHEAX.
B coorpercTpud ¢ RAKOIICEHBIM OMEITOM COOCOOH pemenws mpobiem,
mzaomeEANY B o, [—III, AOIKHH DeryaApHO KOppPEKTEpPOBATLCA,

ITepegmenenarie 3agaqd MoryT OHTE pelleRH JMIIs B Tponecce
NOCTOSIEHOTO B3aWMOZEHCTBHA COLKONOTOB, MATEMATHKOB, WPOTpaM-
MECTOB., JAOpPOCE KOHKpDeTHHE ofnacrefl NpHMEHSHHA NPABONAT R
NOCTAHOBKAM HOBHX TeoDeTHYECKHX 3amad B TpefyoT Momudurammm
mporpammMuore ofecmedeEma. B To ke BpeMA SHaEH@e COMAOTOTAME
BOZMOMKHEOCTEH H3BECTHEIX MATEMATHIECKEX MOTOROB MOMET IPHBECTR
K P&CITADeREI 00NACTHE NPEMEHeHAA TOCHEIHEX.

IlogroToRKa METONA K €0¢ ARTEBHOMY BHENPEHHA) B HPAKTAKY ABIA-
eTCH. CAOYKANM, MHOTOCTYIEHYATHIM npoueccoM, [lo9Tm BCe CTATHR
cfopHEKA OTPaskalT JBME ero Havamo. Hamemo HamesTtses, 910 07-
AeNbHEE JNENA (EAE Fajke KOJNEKTHBH) NONHOCTBIO «HOATOTOBAT K
YooTpeGaeRuOy METONE, KOTOPEM nockameE cfoprnr. Ho B mamedh
cTpane cefivac paforaer HeMano CORMUANMCTOB U0 NPHMEHEHHID Ma-
TEMATEIECKEX METONOB B COOWQJOTHHM, COBMECTHHIMA YCHJIAAME KO-
TOPKIX 3T4 NeJab MOKeT OHTH MOCTATHYTA,

B. I'. Audpeesa,
A. H#. Opaoe,
0. H, Toacmosa

-
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117864 T'CII-T, Mockiea B-483, IIpodcotsHan ya., B0,
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PAZBHTHE COIWATBHORA CTPYRTVPLI OBIIECTBA B CCCP:
ARTYAJBHBIE IIPOBJIEMBI
COMAONOIHYECKEX HCCIEJOBABHN
17 n—1 p. 70 &

B mogorpadme aEaiasEpyeTcs COLE&ILHAS CTPYKTYPA COBSTCKOTO
ofmecrea B YCIOBHAX pABATOr0 conmanmsua. Onmpegenena co-
DEadLEAA OONMETHES WAPTEH H TOCYARpCTRA B chepe IKOHOMMEN,.
nemorpadhmd, ZpyrEx cep :KESBeNSATRNBHOCTH, PACCMATPABAITCH.
BOIpOCH AanpEefimero YRpeIeHAA efOHECTRA COBETCKOrO Hapopa
KAK HOBOE meTopEdecKo#d ofmEocTH miofell. ARANNE IOBBOTRET
chopMyTHpPOBATE AKTYAILESE UPODZEMEl COOEONOTHYECHRWT HCOIa-

OOBAHEH.
Hna comuonorce, draocodos,

COOUAILHEIE I SKOHOMHYECKHE IPOBJIEMA]
TOBBIMIEHHNA 3COEKTHRHOCTH HAVRHA
16 n—1 p. 60 &

HErara manmcaEa Mo MaTepHajaM ABYX HAYYBEIX CMMOC3HYMOB 10
" mpofnemax o@deRTMBHEOCTE HayKX, HpoBeleRasT B 1981 m 1982 rr.
B pgefi amaIMSHpYITCHA aRTyalbHHe, Tpefywimme pemeHmER Bo-
OpOCE [ASBATHA HAYHE, BReTICKeHHA IO COBERIIeHCTECRAHEE) £
OPraEPSALEE [ YUPABICHUS. PACCMATPUBRKTCA CONMANLEES ACHOK-
TH PABBHTAH, BOEPOCH (DOPMHDOBAHEA NEYHOCTE yIeHOTO B fes-
TeJBHOCTH HAYIHHX KOMJIEKTHHOR.

g HayYHEHX B NpARTATeCREX pAGOTHNNOB, 3RMMAOMUXCA BOUDPO-
caM¥E OPraRmsalHH HayuHOH JeaTelbHOCTH.



AN OOXY9eRNA HHEUT OoUTOll 3aKA3H NPOCHM HAPABRJAATL OO AaNpecy:
117492, Mocusa, Muuypuucknit gpocnerkr, 12, Marasud «HHEATa — D090l
eHrpaIbHotl KOHTORE +AkageMuHETa»; 197345 Jlemmwrpan, TleTposabon-

CHARA Y., 7, MAQAZUH
«AHa,’LeMl{Hnra» wax B GEmaalimmt Marazpd «Aha;l,cmlmura»

OTRER «HHura — moYTolis.

480091
370005
232800
e90088

320093
734004

375002
664033

420043

262030
252142

252030
252030

277012

Aama-ATa, Y. PYPMAHOBA,
9197 («HHUMA — OOITOdE )3
Baxy, va. Jsamapupze, 13
(«HEura — mouTolts );
BUABHHE, FI. YHIIBEPCOHTE-
Ta, 4;

BralnBocToR, Oreagerpit
mpocnerT, 140;
AnenponerpoBRex, NPOCOENT
Parapmema, 24 («HoHre —
EouTodin);

Oymanfe, mpochexr JleAm-

Ha, &
ToRS )
Epesan, yI. TymarRama, 31;
HPEYTEE, YL JleDMOHTORA,
288 {«HHOra — m0qTols )]
Kasaue, ¥ia, JJocToeBCKOrD,
53;

Kued, 71 Jeunea, 42;
Hues, TRoCIekT Beprapceo-
o, 79;

Kuer, yi. IIuporoea, 2;
Kuer, va. IIuperosa, 4
{ «FHIra — movTolis);

{ «HEArg — I09-

HKHWAHeR, [NPOCHANT JIeEm-
ua, 148 («KBE@ra — noe-
Tois )

243000 KpaMaTopeK, I[onelmoﬁ ofim.,

680049
443002
191104
198164

196034

vyn. Mapara, | {«Hoora —
mouToks };

Hpacuoapek, npocment Mnp-
pa, 84;

Hyitfenuer, npocneer JleHn-
na, 2 («HERra — noutoiis);
JleHHHrPaR, JIureinnit gpo-
cmexT, 57;

JIeHIETDAT, TamoeFan
nep., 2;
Jenuprpan, B/O, 9 munyAa,

16;

I{HIIra — QOdTOlls

197345
220012
103003
117912
117162
630076

§30090

142288
142282
620151
700028
700100

700187

634050
450058
4500258

7200061

310478

CeBepo-3ananHofl  KOHTODH

UMennri

Jdeumirpag, [leTposasoacran
ya., T («KHRra — 009ToiH» };

MRHOE, JIeHHHCHWT  Opo-
coert, 72 {eMHEMra — moa-
TOH»);

Mockea, yx. Toperoro, 18a;

Moacksa, yI. Bapumosa, 557;
Mockea, Mygypullcugil npo-
coext, 12 («KeEmra — mou-
Talie);

Hopocubuper, Kpacasst npo-
coexT, §i;

Hopoeubuper, ArageMropo-
oM, Mopexoff npocmext, 28
(«KHUTa — mogrofis);
Mporenne, MocxoBcroi oG,.
wARATCMKHETa» |

Hymuno, Mockoecko® ofm.,
MP, «B», 13
CBEDIMORGE,
Cubupsixa,
EOHTOML )} ;
TameenTt, ¥I. JieHltHa, T3,

MamMmAs-
{aKHUra —

Vi
137

Tamkent, ¥I. IIora Pyora-
DenH, 43;

TamwKeRT, Y. JTpvmOe Ha-
ponos, 6 {oKHRra — oow-
Tl );

ToMcE, Hal. pery Mwaitxn,
18

¥da, ¥vn. P. 3opre, 10
{ «HHIra — D070 );

¥da, vya. HoMMyHHOTHTe-
cxan, 4;

Ppyese, Oyaspap Mzeps:pn-

ckoro, 42
TOH };
Xapekon, ¥1. Yepubitnesoky-

ro, 87 («Kumura — noatofin ).

{(«Hunra — mog-



	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116
	00000117
	00000118
	00000119
	00000120
	00000121
	00000122
	00000123
	00000124
	00000125
	00000126
	00000127
	00000128
	00000129
	00000130
	00000131
	00000132
	00000133
	00000134
	00000135
	00000136
	00000137
	00000138
	00000139
	00000140
	00000141
	00000142
	00000143
	00000144
	00000145
	00000146
	00000147
	00000148
	00000149
	00000150
	00000151
	00000152
	00000153
	00000154
	00000155
	00000156
	00000157
	00000158
	00000159
	00000160
	00000161
	00000162
	00000163
	00000164
	00000165
	00000166
	00000167
	00000168
	00000169
	00000170
	00000171
	00000172
	00000173
	00000174
	00000175
	00000176
	00000177
	00000178
	00000179
	00000180
	00000181
	00000182
	00000183
	00000184
	00000185
	00000186
	00000187
	00000188
	00000189
	00000190
	00000191
	00000192
	00000193
	00000194
	00000195
	00000196
	00000197
	00000198
	00000199
	00000200
	00000201
	00000202
	00000203
	00000204
	00000205
	00000206
	00000207
	00000208
	00000209
	00000210
	00000211
	00000212
	00000213
	00000214
	00000215
	00000216
	00000217
	00000218
	00000219
	00000220
	00000221
	00000222
	00000223
	00000224

