Jlekunu no JUCILUIINHE

«HedueTkue Mojies I 1 METOIIBI

B MCHCI’KMCHTC KAaUcCTBa»

BBE/IEHHE

[Ipyn M3ydeHUU CIOKHBIX CHUCTEM, IJie YEJOBEK HIPacT CYIICCTBEHHYIO POJIb,
JEUCTBYET TaK HA3bIBAEMBIA TMPUHIIAI HECOBMECTUMOCTH: JUISl TOMYYEHHUS CYIIe-
CTBEHHBIX BBIBOJIOB O MOBEIECHUH CIIOKHON CUCTEMBI HEOOXOIUMO OTKA3aThCA OT BBI-
COKHX CTaHJApPTOB TOYHOCTU M CTPOTOCTH, KOTOPHIE XapaKTEPHBI JIJII CPABHUTEIHHO
MIPOCTBIX CHUCTEM, W TPUBJICKATh K €€ aHAIN3y MOJXObI, KOTOPBIC SBIISIOTCS TIPU-
OJIM>KEHHBIMH TI0 CBOCH TIPUPO/IL.

[Tpu monbITKe (PopMaIM30BaTh YEIOBEUCCKHUE 3HAHMS MCCIACAOBATEIN CTOJIKHY-
JUCh C TPOOJIEMOH, 3aTPYyIHSBIICH HCIIOIB30BAHUE TPAAUIIMOHHOTO MaTeMaTHde-
CKOT0 amrapara Jijis ux onucanus. CyImecTByeT Hebli KIacc ONMHUCAHMH, OTICPUPYIO-
IMX KaYeCTBEHHBIMH XapaKTePUCTUKaMH OOBEKTOB (MHOTO, Majlo, CHJIbHBIN, OUYEHb
U T. I1.) DTU XapaKTePUCTHUKHA OOBIYHO PA3MBITHI M HE MOTYT OBITH OJTHO3HAYHO WH-
TEePIPETUPOBAHBI, OJTHAKO COACPKAT BaxkHyI0 HH(popManuio (Harpumep, «OTHUM U3
BO3MOYKHBIX ITPU3HAKOB TPUIITIA SBIIICTCS BBICOKASI TEMIIEPATYPay ).

Kareropus HEUeTKOCTH M CBSI3aHHBIC C HEM MOJCIHM M METOJIBI OYCHb BAXKHBI C
MHPOBO33PEHUYCCKON TOYKHU 3PEHHUS, TIOCKOJIBKY C UX TOSBICHUEM CTajJ0 BO3MOXKHO
MOJIBEPraTh KOJMYSCTBEHHOMY aHAIM3y TE SBJICHHS, KOTOPHIC paHbIIE JTHOO MOTIIN
OBITh YYTECHBI TOJIPKO HAa KaUY€CTBEHHOM YPOBHE, JIMOO TpeOOBaIM HCIOJIb30BAHUS

BeCbMa rpyObIX MOJIENEH.



3HaYUTEIbHOE MPOJIBI)KCHUE B 3TOM HAMPABJICHUU CAECIAHO BO BTOPOM IOJIO-
BuHe XX Beka mpodeccopom Kamudopuuiickoro ynusepcutera (bepxmm) JI. 3ane.
Ero paGoThl jerim B OCHOBY MOJICTUPOBAHUS MHTEIUICKTYaIbHOM JEATEILHOCTH Ye-
JIOBE€KA W SBUJIMCh HAYaJIbHBIM TOJYKOM K Pa3BUTHUIO HOBOM MaTEMaTHYE€CKOM Teo-
pumn.

Uto xe npennoxui 3ane? Bo-mepBbIX, OH paclIupuil KJIACCHUUYECKOE TOHSITHE
MHOKECTBA, JOIYCTUB, YTO XapaKkTepucTuieckas QyHKIus ((QyHKITUS TPUHAIICIKHO-
CTH 3JIEMEHTAa MHOXKECTBY) MOKET IIPUHUMATH JIFOObIC 3HaUeHus B uHTepBaie (0;1), a
He ToJibko 3HadeHus O mubo 1. Takue MHOXKecTBa ObUTM Ha3BaHBI HeUeTKUMU (fuzzy).
J.3age ompenenusi Takxke psij onepanuid HajJ HEUYETKUMU MHOKECTBAMHU WU TPEIJIO-
KU1 0000ITIEHNEe M3BECTHBIX METOJOB JIOTHYECKOr0 BhIBOJa modus ponens u modus
tollens.

BBens 3areM, MOHATHE TUHTBUCTHYECKON IMEPEMEHHOM U JIOMYCTUB, YTO B Kade-
CTBE €€ 3Ha4YCHHUH (TEepMOB) BBICTYIIAIOT HEUETKUE MHOXKECTBA, JI.3a7e co3nan amma-
paT Il OMMCAHUS MPOIECCOB MHTEIUICKTYyaIbHON JEATEeNbHOCTU, BKIIIOYAs HEUYET-
KOCTb 1 HEOTIPEICIICHHOCTh BBIPAKCHHUIA.

Bot touka 3penus JI.3ane: "4 cumraro, 4TO M3NMIIHEE CTPEMIIEHUE K TOUHOCTH
CTaJ0 OKa3bIBaTh JICUCTBUE, CBOJAIIEE HA HET TEOPHUIO YIPaBICHUS U TEOPHUIO CH-
CTEM, TaK KaK OHO IIPUBOJUT K TOMY, YTO MCCJICAOBAHUS B 3TOM 00JaCTH COCPEIOTO-
YUBAIOTCSI Ha T€X W TOJIbKO TEX MpoOJeMax, KOTOpble MOJMAIOTCS TOYHOMY pellle-
HUIO. B pe3ynbrare MHOTHE KJIacChl BaXKHBIX MPOOJIEM, B KOTOPBIX JaHHBIC, ICIH H
OTPAaHUYCHHUS SIBJISIFOTCS CIIMIIIKOM CJIOKHBIMU WJIW TJIOXO ONPEEIECHHBIMU JJIs TOTO,
YTOOBI JOMYCTUTh TOYHBIH MaTeMaTUYECKUM aHAJIU3, OCTABAJINCH U OCTAIOTCS B CTO-
POHE IO TOW MPUYMHE, YTO OHU HE MOIJAFOTCS MATEMATHYECKOU TPakTOBKe. st To-
ro 4tro0bl CKa3aTh 4YTO-IMOO CYIIECTBEHHOE g MpoOJjeM MOJ00HOTO poja, MBI
JOJDKHBI OTKA3aThCsl OT HAIIUX TPEOOBAHMI TOUHOCTH U JOMYCTUTH PE3YJIbTATHI, KO-
TOPBIC SIBJISIOTCS HECKOJIBKO Pa3MBITHIMU HJIH HEONPEACICHHBIMU .

MaremaTudeckasi TEOpUsi HEYETKMX MHOXECTB MO3BOJISIET ONMKUCHIBATh HEYETKUE
MOHSATHS U 3HAHUS, OIICPUPOBATH STUMH 3HAHUSIMU M JieJaTh HEUSTKHE BHIBOJBI. Oc-
HOBaHHBIC HA 3TOW TEOPUM METOJIbI MOCTPOCHUSI KOMITBIOTEPHBIX HEYETKUX CHUCTEM

CYILIECTBEHHO PACHIUPSIOT 00JaCTH IPUMEHEHUSI KOMITHIOTEPOB.



Heuderkas nornka — B OCHOBHOM MHOI033Ja4yHasl JIOTUKA, KOTOpasl MO3BOJSET
OTIPEAETATh MPOMEXKYTOUHbBIE 3HAYCHHUS MEXKAY CTAaHAAPTHBIMU OILEHKAMHU MOJ00HO
Ha/Het, Uctuna/Jloxs, Uepnoe/benoe, u 1.1. [loHsTHs m0100HO "10BOIBHO TEILIBINA"
WK "MOBOJIBHO XOJIOJHBIN" MOTYT OBITH CPOPMYITUPOBAHBI MaTEMaTUUYECKH U 00pa-
O0oTaHbl KOMIIbIOTEpaMH. TakuM 00pa3oM, cliejaHa NONbITKAa NPUMEHUTh YEJIOBEKO-
110JI00HOE MBIIIEHUE B IPOTPaMMHUPOBAHUN KOMIIBIOTEPA.

B nocnenHee BpemMsi HEUETKOE YIPABIEHUE SIBISIETCS OJHOM M3 CaMbIX aKTHUB-
HBIX M pe3yJbTaTUBHBIX O0OJACTe HCCIETOBAaHUI NPUMEHEHUS] TEOPUHM HEYETKUX
MHOeCTB (puc. 1). HeueTkoe ynpaBieHne oka3bIBaeTCsi 0COOCHHO MOJIE3HbIM, KOraa
TEXHOJIOTHYECKHE MPOLECCHI ABJIAIOTCS CIUIIKOM CIOKHBIMHU JUISl aHAJM3a C MOMO-
IbI0 OOIIETIPUHATHIX KOJIMYECTBEHHBIX METOJOB, WM KOI'JIa JOCTYIIHbIE NCTOYHUKH
MH(OpMAMU UHTEPIPETUPYIOTCS KaY€CTBEHHO, HETOYHO WJIM HEOIpe/esieHHO. Pea-
JAU3aLUs M0JIX0Jja HA OCHOBE UCIOJIb30BaHUS HEUETKUX IKCIIEPTHBIX 3HAHUM COCTOUT
U3 TPEX OCHOBHBIX 3TamnoB: (pa3zudukanyy, KOMIO3UIMH (HEUETKOrO BBIBOJA) U Jie-

dazzudukanuu.
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Puc. 1 — OO0miast cxema cuCTeMbl HEYETKOTO YIIPaBJICHUS

Ha srane ¢az3udukanmm HeoOX0uMO TPEACTABUTh YCIOBUSI PEIICHUS 3a/1a4d B
JMHTBUCTUYECKOUN (hopMe. DTOT mepexo;] MPEeACTABISIETCS 11eTIeCO00pa3HbIM, TaK Kak

BO MHOI'HX 3agadyax Mbl HC HMECM TOYHOI'O OIIMCaHUA COCTOsSHHA, KaK (baKTOpOB
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BHEIIHEW CPEJbl, TAK U PETYJIMPYEMBIX NTAPAMETPOB MAIIMHbI. A OCHOBHBIM MOJIOXKE-
HUEM SIBIISIETCSI TO, UTO SKCIEPTHBIE 3HAHUS, TIO CYTH, IPEACTABICHbI B JIMHTBUCTHU-
gyeckoir ¢dopme. C momoipio (QYHKIIUNA TPUHAAICKHOCTH BCEX TEPMOB BXOJIHBIX
JIMHTBUCTUYECKUX TEPEMEHHBIX HA OCHOBAHUU 3aJaBa€MbIX YETKHX 3HAYCHUU W3
yHUBEpCYMOB BX0/iHbIX JIII onpenenstoTcsi CTeNneHn YBEpEeHHOCTH B TOM, YTO BXOJI-
Hasl JIMHTBUCTUYECKAs MIEPEMEHHAs MPUHUMAET 3HAYEHUE — KOHKPETHBIN TEPM.

Ha sTane xoMmo3unuy BCe HEYETKHE MHOKECTBA, Ha3HAUYCHHBIC IS KaXKJIOTO
TepMa KaKJI0M BXOJIHOW MEPEMEHHON OOBETUHSIOTCS U (OPMUPYETCS €TUHCTBEHHOE
HEUYETKOE MHOKECTBO — 3HAYEHUE I KAXJOM BBIBOJAUMOMW JIMHTBUCTUYECKOU TEpe-
MeHHOW. B pesynbrare mcnonp3oBaHus HaboOpa MpaBUI — HEUYETKOW Oa3bl 3HAHUM —
BBIUUCIISIETCS] 3HAYEHUE MCTUHHOCTU JUJISI TIPEIIOCHIIKM KaXX0TO MpaBUia Ha OCHO-
BaHUU KOHKPETHBIX HEYETKUX ONepanuid, COOTBETCTBYIOIIMX KOHBIOHKIIUU WU
JTU3BIOHKIIMYA TEPMOB B JICBOM 4acTU MpaBUJL.

CyTb aTamna nedasz3udukaiiy 3aKiIodaeTcs B BHIPaOOTKE Ha OCHOBE HEYETKOIO
JIOTUYECKOTO BBIBOJIA KOHKPETHBIX PEKOMEHIAIMNA MO YCTAHOBJICHUIO KOHKPETHBIX
3HAYEHUM PETYJIUPYEMBIX MTapaMETPOB MAITUHBI.

DKCMEPUMEHTAIBHO TTOKa3aHO, YTO HEUETKOE YIPABICHUE JACT JyUIlue pe3ylib-
TaThl, 10 CPABHEHUIO C PE3yJbTaTaMU, MOJTYyYaeMbIMH TPU OOIICIPUHATHIX aJTOPUT-
Max yrnpapjieHus. HeueTkre MeToJbl MTOMOTrarT yIpaBJIsITh JTOMHOM M MPOKATHBIM
CTAaHOM, aBTOMOOMJIEM U TIOE3/I0M, Paclo3HaBaTh PeUb U U300paKEHUS, TPOCKTUPO-
BaTh POoOOTOB, 00JAMAOIIUX OCS3aHUEM M 3peHHeM. HeueTkas JIormka, Ha KOTOPOM
OCHOBAHO HEUYETKOE YIpPaBJICHHE, OJMKE MO AYXY K YeJIOBEUECKOMY MBIIUJICHUIO U
€CTECTBEHHBIM SI3bIKaM, YeM TPAJAUIIMOHHBIC JIOTUYECKUE cUucTeMbl. HedeTkast joruka
obecnieurBaeT 3(PGhEeKTUBHBIC CpE/ICTBA OTOOPAKEHUS HEONPEICICHHOCTEH U HEeTOY-
HOCTEH peasibHOro mupa. Hamnurve mMatemMaTHYeCKUX CPEACTB OTPAKCHHS HEUYETKO-
CTH WCXOAHOW WH(MOpPMAIMU TO3BOJISIET MOCTPOUTHh MOJIEIb, aJCKBATHYIO PEabHO-

CTH.

1 OCHOBHBIE ITOHATHA U OIIPEJIEJIEHU A

Kaxkue BuipI HEONpe1eIeHHOCTH BBIICIISIOT ?



®duznyeckas HEONPEIENEHHOCTh MOXET OBbITh CBSI3aHA KAK C HaJU4YHEM BO
BHEIIHEH cpe/ie HECKOJIbKUX BO3MOXHOCTEH, KaXK/1asi U3 KOTOPBIX CIy4ailHbIM 00Opa-
30M CTAaHOBUTCA JACHCTBUTEIBHOCTHIO (CUTYyallUsl CIy4alHOCTH, UM CTOXaCTUYECKOM
HEONPEJIEIEHHOCTH), TaK U C HETOYHOCTBIO U3MEPEHMI BIIOJIHE ONPEAEICHHON BEIU-
YUHBI, BHIMOIHIEMbIX (pU3nueckuMu mpubopamu (CUTyalusi HETOYHOCTH). B pamkax
JAHHOM KJ1acCU(UKAIMU OTHECEHUE CIYYallHOCTH U HETOYHOCTH K HEOJHO3HAYHOCTHU
IIPEAIOIAracT 3HaHNEe COOTBETCTBYIOIIMX 3aKOHOB PACIIPEAEIICHNS BEPOSITHOCTEN.

JIuHrBHCTHYECKAsT HEONMPEAECICHHOCTh CBSI3aHA C HCIOJb30BAHUEM E€CTECTBEH-
HOTO s3bIKa (B 4aCTHOM ciiyyae — mnpodeccuonanbHoro sizbika JITIP) nig onucanus
3aJja4uM IPUHATHS PEeUICHUN. DTa HEONPEIEICHHOCTh 00YCIOBINBAETCS HEOOXOIUMO-
CTBIO ONEPHUPOBATH KOHEYHBIM YHCIIOM CJIOB M OIPAaHHYEHHBIM YHUCIOM CTPYKTYp
dpa3 (mpemyioxkeHuii, ab3areB, TEKCTOB) JUIsl ONMKMCAHUS 32 KOHEUHOE BpeMsi 0ecKo-
HEYHOI'0 MHOXKECTBa Pa3sHOOOpa3HBIX CUTYyallMi, BOHUKAIOIIMX B MpOLecce MPUHS-
TUsl peleHuil. JIMHrBucTH4ecKass HEONPEAEIEHHOCTh TOPOXKIAETCs, C OJHOM CTOPO-
HbI, MHO’KECTBEHHOCTBIO 3HAYEHUU CJIOB (ITOHSATUN M OTHOILIECHUMN) A3bIKA, KOTOPYIO
YCIIOBHO HA30BEM IOJUCEMHUEH, a C JAPYTOd CTOPOHBI, HEOJHO3HAYHOCTBHIK) CMBICIIA
¢pas.

JIns HamMx nenedl JOCTaTOYHO BBIACNHTH JIBa BUAA MOJMCEMHUHU: OMOHUMUIO U
HeueTKocTh. Eciin oToOpaskaeMble OJTHUM U TEM K€ CJIOBOM OOBEKTHI 3a/1a4dl IPUHSI-
TUS PEIICHUN CYIECTBEHHO PA3JIMYHbI, TO COOTBETCTBYIOIIYIO CUTYAI[UI0 OTHECEM K
omoHnMuu. Hampumep: xkoca — BHUA TOOEPEXKbs, CETBCKOXO3IMCTBEHHbBIN UHCTPY-
MEHT, BUJI Ipu4ecku. Ecin jxe 3Th 00bEKThI CXOAHBI, TO CUTYalllI0 OTHECEM K HEYeT-
koctu. Hanpumep, HeOoIbIIOM 3amac roprodero Ha ckianae: 1 T roprouero, 1,1 T ro-
prOYero u T. J.; MHOXKECTBO rop — ropa laitunbkannc B JlatBuu — 311 M Han
YPOBHEM MOps, Topa IBepect — cBbiie 8000 M HaJ ypOBHEM MOpPS; MHOKECTBO UH-
CeJI, 3HAYUTEJIbHO MEHBIIMX THICSYH.

PaccmaTpuBasi HCTOUHUKHM HEOJHO3HAYHOCTH CMbICHA (Ppa3, MOKHO BBLICIUTH
CHUHTaKCUYECKYI0, CEMAaHTHUYECKYIO U MPAarMaTHYecKyl0 HEOAHO3HA4YHOCTh. B mepBoM
cllyuae yTOYHEHHE CHMHTAaKCHCa TO3BOJSET MOHATh cMbICH (pa3bl. [Ipumepsl: «xke-
Jie3Hble OONTHI U raiKmy» — (KeJe3Hble 0OJIThI) U Taillku; «Ka3HUTh HEJIb3sl TOMUIIO-

BaTb» — KAa3HUTL HCJIb3s5, IOMUJIOBATL, «OH BCTPETUII €€ Ha IOJIAHEC C IBCTAMMN») —
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OH BCTpPETWJI €€ Ha (IoJIsiHE ¢ 1BeTamMH). Bo BTOpoM citydae npu MOBEPXHOCTHOH ce-
MaHTHYECKON HEOIpPEAeNEeHHOCTH CMbIcTa (pa3 OTAENbHbIE CI0BA MOHATHBI, HO He-
SCEH cMbICH Beel ¢pasbl. [IpuMepsl: «romyOblie 3eJ€HbIE MBICIH IPOCTHO CIIAT»; OT-
PBIBOK TEKCTa W3 MOHOTpauH MO POACTBEHHOW crernuanbHocTH. [Ipu royOuHHON
CEMaHTHYECKON HEONPEIEICHHOCTH HETIOHATHBI U BCE OTAENbHBIE ciloBa. Kiraccuue-
CKUH IpUMEp — «IJIOKas Ky3Jpa IITEKO OyasiaHysa OOKpa U KypIsuUT OOKpPEHKay.
Haxonen, nparmatudeckass HEONPEAEICHHOCTh CBA3aHA C HEOJHO3HAYHOCTBIO MC-
II0JIb30BAaHUSl CUHTAKCUUECKH M CEMAaHTUYECKUX MOHATHOW MH(pOpMaLuu s JOCTH-
YKEHHUS LENEN NEeITEIbHOCTH.
3akaH4MBasi PaCCMOTPEHHE BUIOB HEONPEACIIEHHOCTH ONWCAaHUS 3a7a4 MPUHATHUSA
pelIeHuit, OTMETUM ciieayrolee. Bo-nepBbiX, yueT pu3nyeckoil HeonpeIeIeHHOCTH
MOXET YCIOKHHUTHCS MOSBICHUEM JIMHIBUCTUYECKON HEOIIPEAEICHHOCTH B ONIMCAHUU
BEPOSATHOCTHOTO pacipenesieHus. JpyruMu ciioBamMu, JaHHBIE BUJIbI HEOIIPEIEIEHHO-
CTU MOTYT HaKJIaJIbIBaThCs OJMH Ha APYrou. Bo-BTOpBIX, POBEICHHBIM aHAIN3 HE
KAacaeTcs TOro, KaKWe 3JIEMEHTHI 3a/1a4yd NPUHATHSA PELICHUNA UMEIOT HEOIPEIEIICH-
HOE OIMCaHKe. B 4aCTHOCTH, HEONIPEACIEHHOCTh OIIMCAHM LIEIEeH, OTPAXKAIOIIAsICS B
MHOTOKPUTEPUATBHOCTH BBIOOpA alIbTEPHATUB, MOKET UMETh U HEUETKUW, U CITydail-
HBIM xapaktep. B UrpoBbix mocraHoBkax 3aaad, korjga octajibhbie JIIIP Moryt ObITh
OTHECEHBI K Cpejie, BIMSIONIEH Ha pe3yIbTaThl AesTenbHOCTH BeiOpaHHoro JIIIP cre-
nu(pUUEeCKUM 00pa3oM, HEOIIPEAEIEHHOCTh ONMUCAHMS cpebl st KoHKpeTHoro JITTP
TaK)K€ MOXET IMPOSIBIATHCA B BUJE U (PU3MUECKOM, M JIMHTBUCTUUYECKOW Heompese-
JIEHHOCTH.
Hwxe npuBeneHa kinaccuukaiys BUA0B HEONPEAECICHHOCTH.

1. HeonpenieneHHOCTh, CTy4ailHOCTB:

1.1 coObITHS M (MJIH) COCTOSIHUE CPEJIbI, O0YCIIOBJICHHBIE CIIy4allHOCTHIO;

1.2 sBneHMs, HETIOANAIOIIMECS aHAIM3Y U U3MEPEHUIO CO CKOJb YTOAHO 0OJIb-
II0M TOYHOCTBIO.
2. HeueTkoCTb:

2.1 HEYeTKOCTh KaK CIIEJICTBHE CYOBEKTUBHOCTU WJIM HHIWBHUIYaTbHOCTU Ye-
JIOBEKa,;

2.2 HEYETKOCTh WJIM HESICHOCTh B mponeccax MBIIIJICHUA U YMO3AaKJIIOYCHUA:



2.2.1 — HeyeTKO€E MJIM HETOYHOE 3aKII0UCHUE;

2.2.2 — HESICHOCThH BCJICNICTBHE CIOKHOCTHU U (WJIM) MHOTOOOpa3Hs BHIBOJIOB.
3. HedeTkocCTh MK HESACHOCTh, COIMMYTCTBYIOIIAsI €CTECTBEHHBIM S3bIKAM:

3.1 HEUYETKOCTh ONMCAHUS WK MPEACTABICHUS,

3.2 HESICHOCTB, CBSI3aHHAS CO CIIOXKHOCTBIO U (MJIM) MHOTOOOpa3ueM CEMaHTUK U
CTPYKTYP €CTECTBEHHBIX SI3BIKOB.
4. PactuibIBYaTOCTh WJIM CMYTHOCTh PUCYHKOB, KAPTUH WM CIICH:

4.1 pacIuIbIBUaTOCTh PUCYHKOB M KapTHUH;

4.2 HESICHOCTb, BOHHMKAIOIIAS B TPOIECCE WHTEPIPETANA PUCYHKOB WJIH Kap-
THH.
5. HesicHOCTD BCIEACTBUE CTPYKTYPHOM CIOKHOCTH W (MJIM) MHOTO0Opa3us uHGOP-
maruu [ 1, 15].

B xakux ycrnoBusiX MpUMEHEHHE HEUETKOM JTOTUKH 3(PGHEKTUBHO ?

[IpuMeHeHre HeYeTKOTO yrpaBiieHus 3QPEKTUBHO ...

. JUISl OYEHb CJIOKHBIX IIPOLIECCOB, KOTJIa MMEETCS CIIOKHAs MaTeMaTH4eCKast
MOJEIIb;
. JUISl HEJIMHEWHBIX TIPOLIECCOB;

€CJIM JIOJKHA BBITIOJIHATHCS 00pabOoTKa 3KCIEPTHHIX 3HAHUH.

HpI/IMeHeHHe HCYCTKOI'O YIIPABJICHUA HC UMCCT CMbICJIA, CCIIN ...

CTanaapTHasa TCOpusd yYIIpaBJICHHUA 1aCT YI[OBJ'IeTBOpHIOHII/Iﬁ pE3yJIbTAaT;

U JICTKO pa3pfiinmMasd U aACKBaTHAA MATCMAaTHYCCKasA MOACIIb YiKC CYIICCTBYCT,

npobJiemMa He pa3penimma.
YTto Takoe HeUSTKHE MHOKecTBa?
B knaccuueckorl MaTeMaTHuKe Mbl XOPOIIO 3HAKOMBI C MOHATHEM YETKHE MHO-
KecTBa. B 0OBIYHOI TEOPUM MHOXECTB CYIIECTBYIOT HECKOJIBKO CITOCOOOB 3a/IaHUS
MHOecTBa. OTHUM W3 HUX SBJISIETCS 3aJaHUE C TOMOIIBI0 XapaKTEPUCTUUECKON
¢bynkium, onpenensiemoit Tak. [lycts U — yHUBepcaibHOE MHOXKECTBO, U3 DJIEMEHTOB
KOTOpPOro 00pa30BaHbl BCE OCTAJIbHbIE MHOXKECTBA, paCCMaTpHUBAaeMbIe B HACTOSIIICH
3a/laue, HapUMep MHOXKECTBO BCEX IEJIBIX YHCEN, MHOKECTBO BCEX TUIAJIKUX (DYHK-
UMM, 3aJJaHHBIX HA JIEMCTBUTEIBLHOW OCH, U T.I. B najbHEeWIeM B Ka4e€CTBE YHUBED-

CaJIbHOI'O MHOXKECTBA 6y,21€T, KakK IIpaBHJIO, HCIIOJb30BAHO MHOKCCTBO BCCX I[CI‘/’ICTBI/I—

7



TENbHBIX YUCEN. XapaKTepUCTHUECKasl (PYHKIINS MHOXKECTBA — 3TO (PYHKLMSI, 3HAUe-
HUSL KOTOPOM yKa3bIBaIOT, ABJISIETCS U X JIEMEHTOM MHOecTBa A. OCOOEHHOCTBIO
3TON (PYHKIUU SIBJISIETCS OMHAPHBIN XapakTep ee 3HaueHui, T.e. 1 nmm 0.

PaccmoTpum, HanmpuMep MHOKECTBO X BCEX BEIIECTBEHHBIX uncesn Mexay 0 u
10, koTophie OyeM Ha3bIBATh NPEAMETHOM 00nacThio. Onpeaennum mogAMHOKECTBO A
13 X BCEX BEIIECTBEHHBIX YHCEI B AUANa30He Mexay S U &:

A=[5,8].

[ToxaxxeM MHOXECTBO A B BHJE XapaKTEPUCTUYECKOW (PYHKIMH, TO €CTh 3Ta

¢dbyHKIMs nprucBanBaeT 3HaueHue 1 wim 0 KaxaoMy 371eMEeHTY B X, B 3aBUCUMOCTH OT

TOTO, HAXOUTCS JIM AJIEMEHT B IMOJIMHOYKECTBE WIIH HET (PHCYHOK 2).

Pucynox 2 — [Ipumep xapakTepuCTHYECKON (PYHKIIUN YETKOTO MHOKECTBA

Jpyrumu cioBamH, €Ciau XapakTepucTuueckas (yHKLHs 3JEMEHTOB, paBHa 1,
TO 3T 2JIEMEHTHI, IPUHAIEKAT MHOKECTBY A, a DJIIEMEHTHI, Y KOTOPBIX XapaKTepHu-
ctudeckas GyHkuus paBHa 0 - He IPUHAJICKAT MHOXKECTBY A.

DTO MOHATHE NPUMEHUMO I MHOTHX oOnacteil npunoxenuid. Ho MoxxHo ner-
KO HalTH CUTyalluu, TJ€ 3TOT METO/I UCIIBITHIBAET HEJOCTATOK B THOKOCTH.

PaccMOTpuM HeYeTkoe MOHSATHE «BO3PACT yesoBeka». OmnpenenuM «BO3pacT»
KaK JUHTBUCTHYECKYIO nepeMennyto (JIIT). basossiii Habop 3nauenuit JIII «Bo3pacT»
ornpeaenuM Kak (puc. 3):

B - {MnaaeH4eckuii, 1eTCKUM, FOHBIN, MOJIOIOM,
3peTbIid, TPEKJIOHHBIN, CTAPHIH }
s JIIT «Bo3pact» GazoBas mikana — 3To uucioBas mkaia or 0 go 120 ner,

o003HayvaroIas KoJUYeCTBO MPOXKUTHIX JIET, a (YHKIUS MPUHAIJIC)KHOCTH OIpee-



JSI€T, HACKOJIBKO MBI YBEPCHBI B TOM, UTO JaHHOC KOJIMYCCTBO JICT MOXXHO OTHCCTH K

JTAaHHOM KaTEropuM BO3pacTa.

@ TIpexsoHHbII

Puc. 3 — bazoslit Habop 3HayeHu# JII1 «BO3pacT»

Hanpumep, paccMOTpUM MHOKECTBO «MOJI0/101». DopMaibHO 0003HAUKM:
B = {MHOX€ECTBO MOJIOJIEKH } .

Tak kak Bo3pacT HaunmHaeTcs ¢ 0 JieT, TO OTpUIaTEIbHbIN JUuara3oH 3TOro Habo-
pa J0JDKEH OBbITh MycT. BepxHIO0 TpaHuIly Juamna3oHa ONpPeAesiuTh JT0BOJBHO TPYA-
HO. /{71 Hayana ycTaHOBHM BEPXHIOIO IPaHUIly Avanas3oHa, Hanpumep, 20 aet. Cie-
JIOBATENbHO, MBI ITOJTydaeM B kak 4yeTkuii HTepBal:

B =0, 20] .

Ternepb BO3HUKAET BOMPOC: MOYEMY KTO-TO Ha €ro 20-oM JHE pOKIECHHUS MOJIO-
JIOH, a Ha CIIeAYIOIUNA JeHb He MoJIoAoi? OueBUAHO, ITO — CTPYKTYypHas mpodieMa,
MTOCKOJIbKY, €CJIM MBI BO3bMEM JApyroi uHTepBa oT 20 10 1000 MPOU3BOILHOM OT-
METKH, Mbl MOKEM 33J1aTh TOT € CaMbIi BOIIPOC.

bonee ecrectBenHblll ciocob 3amaBaTh HaOOp B coctout B TOM, 4TOOBI OcCra-
OUTBH CTPOTOC pa3jeicHUe MEXKTY MOHATHUIMH MOJIOJION U HE MOJ0J0H. MBI MOXKET
JieJaTh 3TO, MO3BOJISAS HE TOJIBKO (4eTkoe) pemienue "JIA, on/oHa HaxoauTCs B HA0O-
pe monoaexu, i HET, on/ona He Haxoautcst B HabOpe MoJoexu", HO U TIpUMe-
Hsig Oosee ruOkue Qpasbl, Hanpumep, "OH/OHA MPUHAMJICKUT HEMHOro OOJbIIE K
Habopy mononexu uwir HET, on/oHa moyTH He MpUHAIEKUT K HA00PY MOJIOAEKH".

PaccmoTrpum dopmanbsHOE onmcanue gaHHON uaceH. [Ipsmoit crioco® 0600muUTh
ATO TIOHSITUE COCTOUT B TOM, UTOOBI YUWUTHIBATH OOJibllle 3HAaYeHUU Mexay 0 u 1.
DakTUYEeCKH BO3MOKHBI MHOTHE BapuaHTbl Mexay 0 u 1, a IMEHHO YUCJIOBOM WH-

tepBai [ = [0, 1].



NuTepnperanus yuces, Ha3HAYCHHBIX TEHEPh KO BCEM 3JIEMEHTaM MPEAMETHOU
obnactu Oosee TpyaHa. Konedno, cHoBa 1, MpUCBOEHHAsI 3JIEMEHTY O3HAYAeT, YTO
AJIEMEHT HaXOJMUTCS BO MHOXecTBe B, a 0 — 4TO 351IeMEHT He OmpeiesieH BO MHOYKeE-
ctBe B. Bce npyrue 3HadueHus 03Ha4ar0T YaCTUYHYIO MPUHAIIEKHOCTh K MHOKECTBY
B.

Ha puc. 1.4 uzobpaxkeHa xapakTepucThuueckas (yHKIMS paccMaTpHUBAEMOTO
MHOKECTBA «MOJIOJION», U3 KOTOPOTO BUAHO, UTO B 25 JIET BBl BCE €€ MOJIOAbI, HO

He Ha Bce 100%, a Bcero Ha 50.

i »

0 20 2530 50 pospacr

Puc. 4 — Xapakrepuctuueckasi (QyHKIHS MHOKECTBA MOJIOJIEKHU

Y10 TaKoe HeYeTKOEe MHOKECTBO?

PaccMOTpUM yHHBEpCATbHOE MHOKECTBO U = {u}. HeueTknm MHOMXeCTBOM A Ha

MHOecTBe U Ha3bIBaeTCs COBOKYIHOCTb MAp:

A={<p(u)u>y, (1)
rie u, :U —[0,1] — oro6paxenne muoxectBa U B eamumunbii otpesok [0, 1],
Ha3blBaeMoe (PyHKUMEHW MPHUHAJICKHOCTH HEUYETKOr0o MHOXecTBa A. 3HayeHue
(GYHKIMA TPUHALIEKHOCTH 1, (U) Ul dieMeHTa uecU OyaeM HasblBaTh CTENEHBIO
MPUHAJIEAKHOCTH.

[lepemennas u HaspiBaeTcst 6a3oBoit. Touku 0 u 1 mpeacTaBisitoT cOO0M COOT-
BETCTBEHHO HU3IIYIO U BBICIIYIO CTENIEHb MPUHAJICKHOCTH JIEMEHTA K ONpe/eeH-
HOMY MOJMHOKECTBY.

MHTeprpeTaiyeil CTeNeHn NPUHAIIEKHOCTH 4, (U) ABIAETCA CyObEKTUBHAS Me-
pa TOro, HaCKOJIbKO 3JI€MEHT UeU COOTBETCTBYET MOHSATHIO, CMBICT KOTOPOTo (op-

MaJIM3yeTCss HEYETKMM MHOXKeCTBOM A. JI[pyrMu cjioBaMu BenudnHa u, (u) 0603Ha-
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yaeT CyObEeKTUBHYIO OLIEHKY CTENEeHH MPUHAMJIEKHOCTH U K MHOXKECTBY A, Hampu-
mep ,(u) = 0,8 o3nauaer, uro u Ha 80% npuHamaexuT A. CiemnoBaTeabHO, MOIYT
CYyIlIeCTBOBaTh "MOs (DYHKIIMS MPUHAIICKHOCTHU", "TBOS (YHKIUS TPUHAJICKHO-
ctu", "QyHKIIUS MPUHAIIICKHOCTH dKcepTa'.

OyHKIMS NPUHAIICAKHOCTH, BO-TIEPBBIX, UMEET CYOBEKTUBHBINA XapaKTep U, BO-
BTOPBIX, MOXKET MUHTEPIPETUPOBATHCA HA OCHOBE MOHITHS BEpOATHOCTH. B pamkax
BEPOSTHOCTHON TPAKTOBKM 3HaueHHE 1, (U) QYHKIMU NPHUHAIIECKHOCTH HEYETKOIO
MHOKeCTBa A 17151 JIF0OOTr0 37eMeHTa UeU IMOHMMAaEeTCa KaKk BEPOSITHOCTh TOTO, UTO
JITTP oTHeceT »7eMEeHT U K MHOXKeCTBY A. JlaHHasi UHTepIpeTalus No3BOJISIET yCTa-
HOBUTH, C KaKUM OOBEKTOM «pabOTaloT» TEOpHUs HEYETKUX MHOMXKECTB U 0a3upyro-
nuica Ha HeW JIMHTBUCTUYECKHUM MOAXO0J K 00paboTKe HeompeaeleHHoW nHpopma-

LUH.

PaccmoTpuM OCHOBHBIE CBOMCTBA HEYETKUX MHOKECTB.
1. Toukoii mepexoga HEUETKOIO MHOKECTBA A Ha3bIBa€TCs JIEMEHT U MHOXe-
crtea U, s kotoporo x,(u) = 0.5. Ha pucyHKe 5 TOYKaMU MEPEXOA ABIAIOTCS Uy =

14 uu, = 18.

1,0 « m A A

5 05
0,0 o Lt T T 1} ]
10 12 14 16 18 20 22

Bnaxxnocts 3epHa,%

| —o— Cyxoe —O— CpenmneBnaxxaoe —&— BraxxHoe |

Pucynok 5 — Miuroctpanys NOHATHS «TOYKA IIEpExXoaan

2. HocuTesieM HEYETKOTO MHOXKECTBA A HA3BIBACTCS MHOKECTBO

SAZ{UEU:ﬂA(u)>O}- (2)
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NHBIME clTOBaMM, HOCHTEJIEM HEYETKOIO MHOMKECTBA A SIBIISCTCSA ITOAMHOMKE-
CTBO Sa YHUBEPCAIBLHOTO MHOXKECTBA X, JIJISl AJIEMEHTOB KOTOPOTO (DYHKIIHS IPUHA-
JICKHOCTH [a CTPOTO OOJIBIIIEC HYJIS.

B kauecTBe mpuMepa pacCMOTPUM HEUETKOE MHOXKECTBO A3, COOTBETCTBYIOIIIEE
HEYETKOMY MOHATHIO «HEOOJIBIION 3amac AeTajleld Ha ckiaae». Hocurenem maHHOrO
HEUYETKOT0 MHOXKECTBA SIBJseTCS KOoHeuHoe MHokecTBO S{10, 11, ..., 40}, KaxmsIii
AJIEMEHT KOTOPOTO MPEACTABIIAECT COO0M ONMpeIeICHHOE KOJIUYECTBO JIETAJICH.
A3={0,05/10; 0,1/11; 0,2/12; 0,3/13; 0,4/14; 0,5/15; 0,7/16;

0,8/19; 1,0/20; 1,0/21;...; 1,0/33;0,9/34; 0,8/35; 0,6/36;
0,4/37, 0,3/38; 0,2/39; 0,1/40}%.

OTtcroza cieayeT, 4To B pellacMoi 3aj1aue yIpaBJIeHUS 3allacaMu il KOHKPET-
HOTO JHIa, npuHuMaroero pemenue (JIIP) nonstuio «HebombIION 3anmac geTaien
Ha CKJIaJie» TOJIHOCTBIO COOTBETCTBYeT 3amac oobemoMm orT 20 mo 33 nmeraseit, B
MEHbIIEH cTerneHu — 3amacel oT 11 g0 19 m ot 34 mo 40 peraneii. 3anac o6beMOM
MeHnble 10 u 6onpmie 40 geraneld MOHATHEM «HEOONBIION» OXapaKTEPU30BAH OBIThH
HE MOXET.

JIns mpakTUYeCKUX MPUIOKEHUN HOCUTENIM HEYETKMX MHOXECTB BCErjJia orpa-
HUYeHbl. Tak, HOCUTENIEM HEUETKOTO MHOXKECTBA JIOMYCTUMBIX PEKUMOB JJISI CUCTE-
MBI MOXET CIY>KHUTh Y€TKOE MOAMHOXKECTBO (MHTEpBaI), Il KOTOPOTO CTENEHb J10-
YCTUMOCTH HE paBHa HYJIO (pHC. 6).

L
1

F

0 1 2 3 4 X

Puc.6 — [lousatne HOCUTENS HEUETKOTO MHOKECTBA
(BBIIIEJIEH )KUPHOM YepTOil)

3. BoIcoToii 0 HEYETKOrO MHOKECTBA A Ha3bIBA€TCS MAaKCHMAJILHOE 3HAYEHHE

GyHKIUY TPUHAJICIKHOCTH 3TOT0 MHOKECTBA d = max u, (u).
ueU
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B nurepatype Takke Betpeuaercst apyras popma samucn: d(A) =sup z(X) |

xeX
Ecmm d = l, TO HCYCTKOC MHOKCCTBO HA3bIBACTCA HOPMAJIbHBIM.

Huxe OynyT paccmaTpuBaThCsi TOJBKO HOpMalibHbIE (HOpMaJIM30BaHHBIE) He-
yeTkue MHokectBa. [lpu d= TG%X #a(U) <1 peyerkoe mHOMKecTBO HasbiBaeTcs

CyOHOpPMaJIbHBIM (CYOHOPMAaTM30BAHHBIM).
CybOHOpManbHOE MHOXECTBO BCEr/la MOKHO MPEBPATUTh B HOPMAJIbHOE, pa3ze-
JIMB BCE 3HAYCHMSI (PYHKITUU IPUHAIICKHOCTH Ha €€ MaKCUMaJIbHOE 3HAUYCHHE, T.€.

1 (U)

4 e, @)

Ha pucynke 7 mana wiuiocTpanusi Mporeaypbl IpeoOpa3oBaHUs B HEYETKOE
MHO>KECTBO HOPMaJIbHOTO TuIa. [I[yHKTHpOM MpeACTaBIeHO CyOHOPMalbHOE HEYET-
KO€ MHO>KECTBO BHJIA

A={0/1;, 0/2; 0,2/3; 0,4/4; 0,6/5; 0,4/6; 0,2/7; 0/8; 0/9} (Psx 1).

B cooTBETCTBUU € paCCMOTPEHHBIM BBIILIE TPABUIIOM Pa3JIEIUM KaxKJ0€ 3Have-
HUE MCXOAHOU (YHKIMU MPUHAJICKHOCTH Ha €€ MaKCUMaJlbHOE 3HaueHue (max =
0,6).

A*={0/1;0/2;  0,33/3; 0,67/4; 1/5; 0,67/6; 0,33/7; 0/8; 0/9} (Psx 2).

B pe3ynbrare moiydeHO HEUETKOE MHOKECTBO HOPMAJIBHOTO THUIIA (CILIOIIHAS

JMHUSA, pUC. 7).

5 / ’/ QO \
04 o >
N N

|- -¢ - Pan1 —-—P;u:l2|

Pucynok 7 — [IpeoOpa3zoBaHne HEYETKOIO MHOKECTBA B HOPMAJIbHOE
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4. HHPOM HCUCTKOI'0O MHOXXCCTBAa HA3bIBACTCA YCTKOC IMOAMHOXCCTBO YHHUBCP-
CaJIbHOI'0O MHOJKCCTBA, 9JICMCHTBI KOTOPOTO MMCIOT CTCIICHU IPUHAIC)KHOCTU pPaB-

Hble eaunumIe (puc. 86).

5. o-ceyeHUeM (MM MHOKECTBOM 0O-yPOBHS) HEUETKOIO MHO>KECTBA HA3bIBACT-
Cs1 YETKOE MTOJIMHO’KECTBO MHOKECTBA, 3JIEMEHThI KOTOPOTO UMEIOT CTEINIEHU NTPUHA-
nexxHocTy Oosbime win paBHble Eo. 3HaueHHWe o Ha3bIBalOT oi-ypoBHEM (puc. 8).
Hocurensb (Ap0) MOKHO paccMaTpuBaTh KaK CEYEHUE HEUETKOIO MHOKECTBA HA HY-

JIEBOM (€TMHUYHOM) Ol-yPOBHE.

A4p0
1,0
cpe3 HaypoBHe 0,5
o-y poB eHb
05 yp

HOCUTEIb

0 \
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Puc. 8 — Hocutens, Sapo U 0-ypoBEHb

6. OaHOTOYEYHOE MHOYKECTBO — HOCHTEIb MHOKECTBA A COCTOUT M3 OJHOM
TOYKH:
A= pulx.
7. JIuckpeTHOE HEYETKOEC MHOKECTBO — HOCHTENIh A COCTOMT W3 KOHEUHOIO
YHCja JICMEHTOB:
A={0,1/1; 0,2/2; 0,3/3; 0,4/4; 0,6/5; 0,7/6; 0,8/7; 0,9/8; 1,0/9}.
8. Hocutenr HEUETKOro MHOXKECTBA COCTOMT M3 OCCKOHEUHOT'O YHCIIA TOYECK.

Torna ¢yHKIIMS MPUHAIJICKHOCTH L(X) BBIPAXKACTCS aHATUTHYCCKHU.
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9. HeueTkoe uncno 4 ¢ GyHKUMEH NPUHAIIEKHOCTH //; (x) HA3BIBAETCS YHH-

MOJAJBHBIM, €CJIM CYIICCTBYCT CAMHCTBCHHAA TOYKA X € R, nisa KOTOpOﬁ BBIITOJIHSA-

eTcsl PaBeHCTBO u; (x) =1 (puc. 9).

1,00

0,50

N\

[@ = R

/

0,00 f

]
o
X

Puc. 9 — Ilpumep yHuMOAQIBbHOW (HYyHKIIMU

Heuerkoe uncno 4 ¢ QyHKUUEN NMPUHAUIEKHOCTH 45 (U) HA3BIBAETCS MHOIO-
MOJAJBHBIM, €CIIM TOYKa X € R p;(U) =1 HE ABJIAETCSA €IUHCTBEHHOM, U TOJEPAHT-
HbIM, €CJIM CYIIECTBYET MHTEpPBAJI, JIJIi BCEX TOYEK KOTOPOTO BBIMNOIHIETCS PaBEH-
CTBO u;(u)=1.

OTOT MHTEPBAJI HA3BIBAETCH MHTEPBAJIOM TOJEPAHTHOCTH HEYETKOTO YHCIIA

A (puc. 10).

1,00

0,50

0,00 1 T T T T

Puc. 10 — I[Ipumep pyHKIIMH ¢ HHTEPBAIOM ToJIepaHTHOCTH (¢ — d).

YTo Ha3bIBAETCH HEYETKUM OTHOLLIEHHEM?
[Tycts V = {v} — npyroe yHuBepcaabHoe MHOKeCTBO. HeueTknm oTHOIEHneM R

Ha MHOX>KeCTBE U xV Ha3bIBACTCSI COBOKYIIHOCTD Iap

R= (Jue(u,v)/(u,v) (3)

(u,v)eU xV
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rae ug (U xV — [O,l] — (pyHKUIMA TPUHAUIEKHOCTH HEYETKOTO OTHOIIeHHsS R, mmero-
1ast TOT K€ CMBICII, YTO U (QYHKIUS MPUHAAICKHOCTH HEUETKOro MHOXkecTBa. [Ipu-
BEJICHHOE OIpE/IENICHUE JIETKO 0000111aeTcsl Ha N-MEPHBII CiTydai.

CpaBuuBas Boipakenus (1.1) u (1.4), MOXXKHO BUI€Th, UYTO HEYETKOE OTHOIICHHE
— 3TO HEYETKOE MHOXECTBO C BEKTOPHOI 0a30Boi nepemeHHou. [Ipumepamu Heuet-
KMX OTHOLIEHUH MOTYT CIY’KUTh TaKue, Kak «X IPUMEPHO paBeH Y», «X 3HAYUTEIIb-

HO OoJibllle ¥Y», «A CyIIECTBEHHO MPEANOYTUTEIBHEE, YeM By.

HeueTrkas u IMHTBUCTUYECKAS NIePeMEHHbIE
Heuerkast mepeMeHHast onpeessiercst koprexem (X,U, i} , Tne X — Haume-
HOBAaHME HEYETKOH nepeMeHHOH; U ={u}— obnacTh €€ onpeneieHus, WiM yHHBED-
CaJIbHOE MHOXECTBO (YHUBEPCYM);

X =|Ju,/u — nedetkoe MHOXecTBO Ha U, ONMHCHIBAIONIEE OTPAHMUEHHE HA

ueU

BO3MOYKHBIE YMCJIOBbIE 3HAUEHHSI HEUETKOW MepeMEeHHOoM X.
JIMHIBUCTHYECKAs NIepeMeHHast
ONPENEIACTCS KOPTEKEM:
(BTUGM), (4)

rae 3 — HaMMEHOBAaHHME JMHIBUCTHYECKOW mepemeHHoi; T — MHOXeCTBO ee 3Haye-
HUHN, WIK TEPMOB, MPEACTABISIONUX CO00N HAMMEHOBAHUS HEUETKHUX MEPEMEHHBIX,
00JIaCThIO OTMIPEICIICHUS KKIOM U3 KOTOPBIX SBJIsIETCSI MHOXKecTBO U.

MuoxectBo T HazbiBaeTcs 0a30BBIM TEPM-MHOKECTBOM JMHTBUCTHYECKOU Tie-
PEMEHHOW;

G — cuHTakcWueckas Mpoleaypa, OMHCHIBalOIas mporecc oOpa3oBaHUS W3
MHOeCTBa T HOBBIX, OCMBICICHHBIX [JII KOHKPETHOM 3aJayd NPUHATUS PEIICHUN

3HAYCHUI JIMHIBHCTUYECKOI IepeMeHHOil. MuoxectBo T'=T| JG(T) Ha3sbiBaercs

paclIMPEHHBIM TEPM-MHOXKECTBOM JINHTBUCTUYECKOU MEPEMEHHOM;

M — cemaHTHuecKas MpoIeAypa, MO3BOJISAIONIAs MPUIIUCATH KAXJIOMY HOBOMY
3HAUCHUIO, o0pazyeMomy mporeaypoil G, HEKOTOPYI0 CEMaHTUKY ImyTeM (GopMupo-
BaHUSI COOTBETCTBYIOIIETO HEUETKOTO MHOXKECTBA, T. €. 0TOOPa3uTh HOBOE 3HAUCHUE

B HEUETKYIO NIEPEMEHHYIO.
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PaccmoTpum nipumep smuHrBUCTHYECKOM mnepemeHHou. Ilycte JIIIP onenuBaer
IIOCAaJJOYHYI0 CKOPOCTBH JIETATENBHBIX AaIllapaTOB C IOMOLIBIO ITOHATHM «Majasy,
«HEOOJbINAs, «CPEAHSN», «BbICOKas». [Ipu 3TOM MakcuMasabHas MOCAI04YHAs CKO-
pocth paBHa 300 km/4. DopmManu3amys TAKOTO OMHCAHUS MOKET OBITH MPOBEACHA C
ITIOMOIIBIO JINHTBUCTUYECKOU ITIEPEMEHHON

<CKOPOCTbD, {MAJIAS, HEBOJIbIIASA, CPEJHAA, BBICOKAS},
[0, 300], G, M>,
rae G — mpouenypa nepedopa 3JIeMeHTOB 6a30BOT0 TEpM-MHOXKeCTBa, M — nporiieny-
pa DKCIEPTHOTO ONPOCa.

B ob0meMm cnyyae B3aMMOCBSA3b JIMHTBUCTHYECKOW W HEUYETKOW IMEPEMEHHBIX
rpauyecku MOXeT ObITh NPEeACTaBIeHa, KaK oKa3aHo Ha puc. 11.

3neck T={T1, T2, T3, T4}, Uo< Uz < U3 < Ug < Uz < Ug < Us <Uz, U = [Ug, Uy7]. TTapa

TO4eK (Up, U1) Ha3bIBACTCSI TPAHUYHOM MapO.

T, T, T, T,
MTlA MTzA MTgA MT4 A
1 1 1 1
> > > >
UO Ul u U2 U3 u U4 U5 u U6 U7 u

Puc. 11 — B3aumMocCBs3b TUHTBUCTUYECKON U HEYETKOM IMEPEMEHHBIX

Heverkue ynciaa u pyHkuuu
B 3aBHcHMMOCTH OT XapakTepa MHOXecTBa U JHMHIBHCTHYECKHE NEPEMEHHBIE
MOTYT OBITH Pa3/ee€Hbl HA YMCIIOBLIE U HEUUCIIOBLIE. UMCIOBON HA3bIBAETCS JIMHI-
BHCTHYECKAs TIEpEMEHHast, y KOTopoil U — R, reR! = (—oo,00), ¥ KOTOpasi HMEET U3-

MepUMYI0 0a30BYIO MEPEMEHHYIO.
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Heuerkue MNEPEMCHHEBIC, COOTBECTCTBYIOIIKUC 3HAUYCHUAM YHUCJIOBOM JIMHIBUCTHU-

4ecKOil mepeMeHHOH, OyieM Ha3bIBaTh HeUeTKUMH ynciaamu. Eciu |U| <, To HeueT-
KHe 4drcna OyfeM CUMTaTh JUCKPETHBIMH, eciu ke |U|= ‘Rl‘ — TO HENPEPHIBHBIMH.

[IpuBenennas Boiie nuHreuctudeckass nepemMenHass CKOPOCTD sBnsiercs umcio-
BOM, a HEYETKHUE NIEPEMEHHBIE U3 €€ TEPM-MHOKECTBA — HEMPEPHIBHBIMH HEYETKHUMHU
YUCIIAMH.

[IpruMepoM HEUMCIOBOM JIMHIBUCTUYECKOW MEPEMEHHON MOXET CIYKHUTh IEpe-
MenHas CJIOJKHOCTD, dopmanusyromasi MOHSATHE «CIOXKHOCTh Pa3padOTKU», CO
sHaueHusmu HU3KAA, CPEJIHASA, YMEPEHHA S, BBICOKA .

K QyHKUIusAM NpUHAIIEKHOCTH HEYETKUX 4YHUCENl OOBIYHO MPEABSBISETCS P
TpeboBanuii [14, 15 ].

ITyctbU ={u}, V = {v} — 1Ba yHuBepcaIbHBIX MHOKeCTBA; F(U)— cucreMa Beex
HEYETKUX MHOXKECTB, 3a/laHHbIX Ha U. Mcnonb3ys nanHble 0003HAYEHUA, ONpeIes-
€M TpU TUTA QYHKIIHIA:
yeTKasi PYHKIMsI HEYETKOTO apryMeHTa

Hy:FU)-V

HeYeTKas (PYHKIIMS 4eTKOTO apryMeHTa

H,:U > F(V)

)
HCYCTKAasA (bYHKHI/ISI HCUYCTKOI'0 aprymMeHTa

H3:FU)—>F(V)

dopMmanu3auusa HeYeTKO HHGOPMALMU HA OCHOBE
MPSAMOro ONpPOCca eIMHCTBEHHOI0 IKCIEepPTa
Nudopmarnusi, oOpabatbiBas U aHAIU3UPYST KOTOPYIO YEIIOBEK MPUHUMAET TE
WJIA UHBIE YIIPABJICHYECKNUE PEUICHUS], MOKET UMETh KaK KaY€CTBEHHBIM, TaK U KOJIU-
YECTBCHHBIN Xapaktep. Ha3BaHue «KOJIMYECTBEHHBIN NMPU3HAK» TOBOPUT O TOM, YTO
M3y4aeMbIil IPU3HAK MOXKET OBITh U3MEPEH KOJWYeCTBEHHO. K TakuM mpu3Hakam OT-
HOCSITCSL TPUOBUTL M YOBITKM MPEANPUATHS, BO3pACT YeloBeka, Bec u T.4. Ha3BaHue

«KAQ4EeCTBEHHBIN MPU3HAK» TOBOPUT O TOM, YTO U3Y4aeMbI MIPU3HAK HE MOXKET OBITH
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U3MEPEH KONMM4YECTBEHHO. K TakuM mnpu3HakaM OTHOCATCA XapaKTep YeNOBEKa,
BHEIIHOCTh, 3HAHUS, YCIEIIHOCTh BBIMIOJHEHUS MPOGECCHOHATBHBIX 3a7a4 U T.1.

TakuM 00pa3oMm, MpPU3HAKKU Yalle BCETO ONUCHIBAIOTCS HA PA3HBIX «SI3BIKAX»:
3HaYeHUs PU3NYECKUX BEIUYUH U3MEPSIIOTCS OOBIYHBIMH YMCIOBBIMHU 3HAUCHUSIMH, a
3HAYEHHUS KaYECTBEHHBIX IPU3HAKOB OMKMCHIBAKOTCS KAYECTBEHHBIMU IMOHATUAMU WU
JIMHIBUCTUYECKUMH 3HAYECHHUSIMHU ITHX IIPU3HAKOB.

dopManuzanys B paMKax METOJOB IOCTPOCHHUS MOJHBIX OPTOrOHAJIBHBIX Ce-
maHTHueckux npoctpaHcTB [IOCII) nndpopmanmu, noayyeHHOW B pe3yibTare olie-
HUBAHHSI SKCIEPTOM IPOSIBICHUN Pa3HbIX KaUECTBEHHBIX MPU3HAKOB, 00ECIIEUNBACT
OIEpUPOBAHUE HE CO 3HAYEHUSAMM CaMUX MPU3HAKOB, U3MEPEHHBIX B Pa3HbIX IIKa-
Jax, a ¢ (QyHKUMSMU NPUHAAJIEKHOCTH MOHATUN, NIPUMEHSEMbIX ISl OLIEHWBAHUS
ATUX MPU3HAKOB Y PEATbHBIX OOBEKTOB.

Baxxno nonumarts, yto IIOCII, mocTpoeHHbIE B pe3yabTaTe ONpPOCa IKCIEPTOB,
Bceraa OyayT o0jaaaTh HEKOTOPHIM CBOMCTBOM YHHUKAJIbHOCTH B TOM CMBICIE, YTO
OHH OTPAXKAIOT CYXKJEHHUS, MHEHUS KCIEPTOB, UCIOJIb3YIOIIMX 3a4acTyr0 HHPpOpMa-
LIMI0, U3BECTHYIO JOCTaTOYHO y3KOMY KPYTY JIULI.

HetictButensHo, ecnu ctpoutTh [TOCII «poct»={Hu3Kuii, CpeaHUMN, BHICOKHUH,
OUYEHb BBICOKHI } C MO3UIUH MOCKOBCKHX U TOKUUCKUX IKCIEPTOB, TO, OUEBUJIHO, MbI
HOJIyYUM JIBa MPOCTPAHCTBA C Pa3HbIM HA0OPOM (PYHKLMIA MPUHAIEKHOCTH.

Ecnu ctpouts IIOCII «ipuObuib» = {O4eHb HU3Kas, HU3Kasi, CPEIHss, BBICO-
Kas, OYeHb BBICOKAs}, TO JICHS)KHBIM SKBHUBAJICHT, CUUTAIOITUNCS BBICOKOW MPUOBI-
JBIO JUISl OJTHOM (UPMBIL, JUIsl IpYyTrod OyJeT O4YeHb HU3KOM NMpHOBbUIbIO. JTO Kak pas
TOT CiIy4ail, KOrja Mnpu OnpeneseHuu MOAOOHBIX KaTEeropuil AKCIEPThl UCHOIB3YIOT
UH(GOPMAIMIO U3BECTHYIO JOCTATOYHO Y3KOMY KPYTY C OJTHOM CTOPOHBI U YHHUKaJIb-

HYIO IO OTHOILIEHHIO UMEHHO K 3TOH (hupMe C APYyroi CTOPOHBHI.

Heuerkue BbICKa3bIBaHMS U MPABUJIA UX NPeo0pa3oBaHUs

HeueTkrmu BhICKa3bIBAHUSAMM HA3bIBAIOTCS BHICKA3bIBAHUS BUJIOB:
1) BeIcKa3bIBaHue <P ecTh 0>, T1¢ 3 — HAMMEHOBAHUE JIMHTBUCTHYCCKOM TIepe-

MEHHOMU, OTpa)xaroiell HeKOTOPBIA 0OBEKT WU TTapaMeTp peabHOM JeHCTBUTEIHHO-
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CTH, OTHOCUTEJIbHO KOTOPOM MPOU3BOAMUTCS YTBEPKICHUE O, SIBISIIOLIEECS €€ HEeYeT-
KO OIleHKOM (HeyeTkou nmepeMeHHol). Hanpumep, <gaBnenue 6ombiioe>. B Bbicka-
3bIBAHUM <TOJIIMHA paBHA 14 MM> 3HaueHue oo = 14 MM SIBISIETCSI UETKOW OLIEHKOM
JMHTBUCTUYECKON MEPEeMEHHOH [3: <TOJIIMHA™>;

2) BhICKa3bIBaHUs BUaa <P ecth ma> , <f ectb Qo>, <QP ectb mo>, <MP ecThb
Qo>, mpu 3TOM M Ha3bIBaeTCSI MOAU(PUKATOPOM (EMY COOTBETCTBYIOT TaKH€ CJIOBA,
kak OYEHb, BOJIEE MJIM MEHEE, HE3HAUYNTEJIbHBIN, CPEJHUN u 1p.), Q -
kBaHTHU(UKaTOpoM (emy cooTBeTcTBYIOT cioBa tuna BOJIBIIMHCTBO, HE-
CKOJIbKO, MHOI'O, HEMHOI'O, OYEHb MHOI'O u np.). Hanpumep, <naBiieHue
OouyeHb 00JIbII0€>, <OOJIBIIMHCTBO 3HAUEHUH MapaMeTpa OUY€Hb Majo>;

3) BbICKa3bIBaHMs, 0OPa30BaHHbIC M3 BBICKA3bIBAaHUN 1-T0 M 2-TO BHUIOB H COIO-
308 U; UJIN; ECJIN. . ., TO. . .; ECJIW. . ., TO ... UHAYE. Hanpumep, <ECJIAN
nasienue 6omabioe, TO ToamMHA HE Maa™.

Heo0xoaumMo OTMETUTh, YTO OTOKIECTBIEHHE JAHHBIX CON30B C JOTHYECKUMU
onepauusMi KOHBIOHKUWN, AU3IBIOHKIUN, OTPULIAHUEM M HUMIUTMKAIMENd BO3MOXKHO
TOJIBKO IIPY IIPEIBAPUTEIBHOM PACCMOTPEHUH BOIIPOCAa KOMMYTaTUBHOCTH, acCOLMA-
TUBHOCTHU U AUCTPUOYTUBHOCTH BBICKA3bIBaHU, 00PA3YIOIINUX PEITI0KEHHUS.

TIpe/IoNoKIM, UMEIOTCS HEKOTOphIe BhIcKasbiBanus C M D OTHOCHTENBHO CH-
Tyauun A. ITycTh paccMaTpiBaeMble BbicKasbianus nmeroT Bua C: <P ecth ac> n D:
<[P ecTh 0p>, A€ Oc U Op - HEYETKUE MEPEMEHHbIE, ONPEACIICHHbIC HA YHUBEPCAIb-
HoM MHOXkecTBe U = {u}.

VctuaHocTs BhickasbiBanus C u D otHOcuTensHO C ecTh 3HaueHHMe DYHKIHH
T(D/C), ompenensieMoe CTCHEHBIO COOTBETCTBUS BbIcKaspiBanmii CLJ u D. B dbop-
MaJIHOM 3aIlMCH

T (D/C) = {< pr(v) 1},
rae (Yu € U) (1= up(v)); ur(t) = max pe(u), UV ={u e U pp(u) =t} u e U
OpU 3TOM Up U U¢ — PYHKIUU TPUHAAJICHKHOCTH HEUETKUX MEPEMEHHBIX O¢ Op ;
ur(t) — GpyHKIMS MPUHAUICKHOCTH 3Ha4YeHUs uctTuHHOCTH; T € [0,1] — obnacth eé

OIpeICIICHUSI.
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WHbIMU crioBaMU, UCTUHHOCTBIO HEYETKOTO BBICKA3bIBAHUS D OTHOCHUTEIHHO
HeveTKoro BbickasbpiBanus ClJ siBisiercs HeueTkoe MHOXxecTBo T(DI/CLI), onpene-
aeHHoe Ha uHTepBate [0, 1], Takoe, uto s modoro t1€[0,1] 3HaueHue ee GyHKIUM
NPUHAIOKHOCTH PaBHO HAaMOOJIbIIIEMY 3HAa4eHHUIO [e(U) 1o BceM U, IPU KOTOPBIX
up(u) = .

[Tpumep. Ipennonoxum, 4to chopMynupoBaHo BbickaszbiBanue D[ 1:<f} Haxo-
nuTcst OMM3Ko K 5>, B To BpeMs kak Cl]: <[} uMeeT 3HaYeHHE MPUOIUZUTETHHO 6>.
[lycts op ecth "Oau3ko K 5", oic ecTh "mpubIu3uTeNbHO 6" CyTh HEUeTKue mnepe-
MEHHbBIE C HEUETKUMH MHOKECTBAMHU:

Ce ={<0,1/2>, <0,3/3>, <0,7/4>, <1/5>,

<0,8/6>, <0,6/7>, <0,3/8>, <0,1/9>,

<0,8/6>, <0,6/7>, <0,3/8>, <0,1/9> },

Cp = {<0,1/3>, <0,4/4>, <0,8/5>, <1/6>,

<0,7/7>, <0,4/8>, <0,3/9>, <0,1/10>}.

B srom ciiywae U ={ 2, 3,4,5,6,7,8,9, 10 } . Torna uCTUHHOCTH BBICKA3bIBa-

uust D ornocutensHo C 6YI[€T HNMCTb CJ'IGI[YIOH_[I/Iﬁ BUA:

T(D/C) = {<0,1/0>, <0,3/0,1>, <0,4/0,3>, <0,7/0,6>, <0,4/0,7>, <1/0,8>, <0,8/1>}.

TpeOGoBaHust, NpeAbSBISIEMbIE K IPOLEAYPE TOCTPOCHUS
(GyHKUMIA TPUHAIEKHOCTH

B o6mem cimydae 6a30BO€ TEPM-MHOXKECTBO JMHTBUCTHUECKON IEPEeMEHHOM

UMEET BUJT
Ti={T/, T, ... Tn}, (ie K= {1,2,...,1}).

bazoBoe TepM-MHOXECTBO 00pa3yeTcs Ha OCHOBE 3KCHEPTHBIX CyxaeHuil. Pac-

IMIMPEHHOE TEPM-MHOKECTBO MOXKET OBbITh MOJIyueHO peanu3anuei G-mporenypsl ¢

npuMeHeHueM MojudukaTopa m (m cooTBeTCTBYIOT Takue cioBa, kak OYEHb, BO-

JIEE NJIM MEHEE, HE3HAUUTEJILHBIN, CPEJTHUN u np.) u kBaHTHdHKATOPA

Q (Q cootBerctBytor cioBa tuna BOJIBIHIMHCTBO, HECKOJIBKO, MHOIO,

HEMHOI'O, OYEHb MHOI'O u ap.). Hanmpumep, 11s1 IMHTBUCTUYECKON TIEpEMEH-

HOH «BiaxHOCTb cTe0ecTos» 0a30BOE TEPM-MHOXKECTBO €CTh:
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Tx = {0x1; 0x2; Ox3} = {CyX0il; HOpMaJIbHBII; BIAKHbIN },
a pacIIMPEeHHOE TEPM-MHOKECTBO eCTh: Tx = {0ix1; Oix2; Ox3 Oxa; Oxs} = {CyXOH; HOP-
MaJIbHBIN; BIAKHBIN; MOBBIIICHHOW BIQXKHOCTH; OUCHB BJIAXKHBIN } .
TepMbl TMHIBUCTHYECKUX NIEPEMEHHBIX ONPENCIICHBI HA NEUCTBUTEIBHOU ocu R

(B COOTBETCTBUU C (PU3NYECKUM CMBICIIOM NIEPEMEHHO). B equHnuHOM citydae mpu-

MeM, 9T0 X c R, a Take oGosHaunm inf X uepes X, supX uepes X — coOTBeT-
CTBEHHO HIDKHSA M BEPXHSAS TpaHU MHOXKecTBa. [Ipu moctpoeHnu GyHKIUN npuHaI-
JICKHOCTH HEOOXOAMMO paccMaTpuBaTh yHOpsSAOYEeHHOE MHOXKeCcTBO TepMoB T. [lan-
Has IpoleIypa 03HAYAET, UTO TEPM, KOTOPBI UMEET HOCUTEIb, PACIIONOKEHHBIH J1e-
BEE Ha JICHUCTBUTEILHON OCH, MOJy4aeT MEHBIINN HOMED.

Jlnst ynopsinoueHust MHOkecTBa T HCIIONb3yeM BhIpaKEHUE

(YT, eT)(VT, eT)(i > j > (X eC)(Wy €C)(x> )

TepM-MHO)KCCTBa pacCMaTpuBaCMBbIX JIIT MNCPCMCHHBIX JOJIKHBI YAOBJICTBOPATDH

YCIIOBUSIM:

e (=1 e, () =1 ©
(VT eT\{T, H(0< Su)E) He.~c,, (x) <1); (6)
(VT, eT)(3x e X)(lLlCi (x) =1); (7)
(VBA)EX e R)EX" e R)((Wx e X)(X < x < X")). (8)

WuTtepnperanus BeipaxeHuit (5 — 9) 3akiiro4aercs B CIETYIOIIEM.

VYcnosue (9) nogyepkuBaer, yTo (GYHKIMH TPUHAAJIEHKHOCTH KPAaHHUX TEPMOB
JIIT HE MOTYT UMETh KOJIOKOJI000pa3Hyro (GopMy, 4TO OOYCIOBICHO PACIONIOKEHUEM
ATUX TEPMOB B YIIOPSIIOUEHHOM MHOXkecTBe T.

Ycnosue (6) oroBapuBaeT HEIOMYCTUMOCTH B 0a30BOM MHOXecTBe T TepMOB,
npeacTaBieHHbIX Ha puc. 12. Crnyuyail HemomycTuMoi O1n30cTH (QYHKUMN NpUHAI-
nexHoctu (puc. 12 a) xapakTepusyeT €CTeCTBEHHYIO Pa3rpaHUYEHHOCTh MOHSITHM,
aNMPOKCUMHUPYEMBIX TepMaMH (TI0 CYyTH TIOHATHS HE PAa3IUYUMBbl — TOT/Ia HET HEOO-
XOJIMMOCTH MX BBOJUTH U paccMaTpuBaTh). Bo BTopom ciyuae (puc. 12 6) umeercs
IEHTPaJIbHBIA yJ4aCTOK 00JACTU OMPEJENICHUsI TEPMOB, KOTOPOMY HE COOTBETCTBYET

KaKoe-JIM00 MOHATHE.
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a) 6)
Puc. 12 — BapuaHTbl HEKOPPEKTHOTO omnpeiesieHus rpanuil TepMoB JIIT

OIT

Ycnosue (7) yka3pIBaeT Ha TO, YTO KaKJO€ MOHATAE HMEET XOTS Obl OJUH TH-
MUYHBIA 00BEKT, 0003HaYaEMBbIi STUM HOHATHEM. [103TOMY HETOIyCTHMO COBMEIIIe-

HUS Ha OJIHOM OTpE3Ke IIKaIbl (PYHKIHA MPUHAAJIECKHOCTU C PA3IMYHON BBICOTOM

d= r)T(]a;(X ,U(X) HpeﬂnonaraeTCﬂ HCIIOJIB30BAHNC HOPMAJIBHBIX HCUCTKHX MHOXKCCTB
€

c BeicoToii d = 1.

Ycnosue (8) oroBapuBaeT OrpaHUYECHHOCTH 00JIACTH ONpeAeIeHs] X KOHSUYHBIM
MHOKECTBOM TO4YEK. /[aHHOE ycioBHeE, HarpuMep, Uil PErYIUPYEMbIX MapaMeTpoB
pabouyux OpraHoOB, SIBISETCS €CTECTBEHHBIM, TaK KaK 3TH OTPAHUYCHUS 00YCIOBIICHBI
KOHCTPYKITUEH MAIIUHBI.

OauH Y3 BO3MOKHBIX MOJXOJ0B MPH MOCTPOECHUU (YHKIMU MPUHAIICKHOCTU
tepmoB JIII cBsa3an ¢ ucnosibzoBanurem (L-R) npencrapienus HeueTKOM EPEeMEHHOM.
PaccmoTtpuM TosepaHTHBIC W yHUMOabHbIe (L-R) — yrcna ¢ QyHKIUSIMH TPUHAI-

JICXKHOCTH

w15 (X) =

U CJIEIYIOUMMU yCIIOBUSIMH Ha pyHKImuU L u R:
1) L(0)=R(0)=1, L(1)=R(1) =0,

2) L(x) u R(x) — MoHOTOHHO yObIBaromue ¢pyHkuuu Ha MHOkecTBe [0,1].
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A CHMBOJIMUECKH 3aITMCBIBAETCS B BHJIE ,&z(ai,az,aL,aR)(I/IJm y;(x)z(ai,az,aL,aR)),

roe 38,8 - mapamerpsl TonepantHoro (L-R)-uncmaA. Otpesox [322] - ynrep-
BaJl TOJIEPAHTHOCTH, @ 2 ¥ 2R - COOTBETCTBEHHOI JIEBBIM U MPABBIM KO3(P()HUIMEHTa-

a —X

MH HCUYCTKOCTH. cDyHKHI/I}I L CCThb JICBAA I'paHHUIIA ®YHKHHH IMPUHAOJICKHO-

L

X—a

ctu TonepanTHoro (L-R)-uucina, a pyskius R( 2] €CTh MpaBa rpaHuna GyHKIHNH

R
npuHanuexHocty TonepantHoro (L-R)-umcna. Ilpu @, =0 mnpepnonaraercs, uro

X—a,
aR

~ X
L(ai j: 0, mpu @ =0 npenmonaraercs, 4ro R(

2 j =0. YaumonansHoe (L-
L

R) - uncno A mmeer QYHKIUIO NMPHHAICKHOCTH ToJiepaHTHOTO (L-R) - uncna mpu
ycioBun @, = ,. CumBomudeckn yanmogansaoe (L-R) - uncno A samucsiBaercs B

BH/C '& = (all a|_1 aR) .
3 OIIEPALIMN HA/I HEHETKMMHN MHOXECTBAMU

[Tono6HO omepanusaM HajJ YeTKUMU MHOXKECTBAMU, HEUETKUE MHOYKECTBA TaK-
K€ MOXHO TIepeceKkaTh, 00bEIMHATh U MHBEPTUPOBaTh. 3ajae JI. mpemnoxun omnepa-
TOp MUHUMYyMa JIsl TIEPECEUYCHUSI U OMepaTop MaKCUMyMa JJisi O0OBbEAUHEHUS JIBYX
HEYETKUX MHOXECTB. BUIIHO, UTO 3TH OmepaTopsl COBMAIAIOT C 0ObETUHEHUEM U TIe-

pPECCUCHUCM, CCJIU MBI PaCCMATPUBACM TOJIBKO CTCIICHH ITPHMHAIJICKHOCTH Oul.

Onepanusi 00beIMHEHUSA

O0BbeqHEHHEM HEUETKNX MHOXKECTB A U B Ha3bIBA€TCS MHOYKECTBO:
AUB:{<IuAuB(X)/X>}1 (9)

rae (VX e X ):uAuB (x) = max{/uA(X)huB (x)}

OObeauHeHne COOTBETCTBYET Joruueckoi onepanuu MJIN.
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[Ipennonoxxum, Ha uHTepBajge oT [0; 0,4] dyuxuus npunamiexnoctu (DII)
ornuchkiBaeTcs BeipakeHueM (10):

1 ecnu x<a
—X

—a
0, ecnu X>b

O

u (x,a,b) = , ec a<Xx<Db (10)

O

[Ipennonoxxum, Ha uHTepBasie [0,2; 0,8] GyHKIMS MPUHAIICKHOCTH ONMUCHIBA-

eTcst BeIpaskeHreM (11):

o

ecu x<a

ecimw a<X<C (11)

eciu c<x<d

o
QD

(=

u (x,a,b,c,d)=

(o
>

, ecm d<x<b

O

ol
T a

eciu Xx>b

B pesynbrare BbINOMHEHUA onepauun oobenuHenus oomuid Bua PII Oyner ra-

Kot (pucyHok 13).
Hp(X)

1
0,75 / \
0,5

0,25

0,0 X
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

Pucynox 13 — Pe3ynbTaT BBIMOTHEHUS OTepaiui 00beTMHCHHUS

Onepauus nepecevyeHust

IIepeceyeHreM HEUETKUX MHOXKECTB A M B Ha3bpIBa€TCS MHOXKECTBO:

ANB={< 1, s (X)/ x>}, (12)

rne (VX € X)ptpng (X) = min{ e, (X), 445 (X) }.
[Iepeceuenne COOTBETCTBYET JJOTHUECKOM onepanuu M.
JIyist yermoBUiA MpeBIAYIIETo MpuMepa pe3yibTaT Onepalyy nepeceueHus oyaeT

uMeTh Buj (pucyHok 14):
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a(X)

0,75

0,5

0,25

0,0 X
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

Pucynok 14 — Pe3ynbTaT BBIIOTHEHUS ONEpALU IEPECEUCHUS

Onepanusi 10M0JTHEHUSI

I[OHOJ'IHGHI/ICM HEYCTKOI'O MHOXKCCTBA A Ha3bIBACTCA MHOXECTBO

—A={< 1z (X)/ x>}, (13)

e (VXe X)(az(X) =1= 1, (%)).
JlonoJIHEHUE COOTBETCTBYET Jlornyeckomy orpunanuio HE.
HocuteneM HedeTkoro MHoxkectBa —AGymeT SBIATBCA  MHOXKECTBO
S ,=X\S,,
T.€. MHOYKECTBO TE€X AJIEMEHTOB X € X, JUIsl KOTOPBIX (PYHKLMS MPHUHAIIC)KHOCTH
Ha(X) =1,
[Ipeanonoxum, Ha uatepaine ot [0,1; 0,5] GpyHKUMS TPUHAAJIEKHOCTH ONUCHI-

BacCTCs BBIPAKCHUCM:

0, ecau Xx<a
X—a
—, ecmu a<X<Cc
m(xab,c)=16-2
——, ecm C<Xx<b
b-c
0, ecu x=>b

I'paduueckoe nzobpaxkenue pynkuuu npu a = 0,1 ¢ = 0,3 u b = 0,5 npuseaeHo

Ha pucyHke 15. Ha 3Tom ke pucyHke npuBeficHa U QyHKIUS Ly (X).
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0,25

0,0

0,0 0,1 0,2 0,3 0,4 0,5 0,6

Pucynok 15 — Pe3ynbTat BINOJHEHUSI OTIEPALNU JTOTOTHEHUS

OueBHUIHO, YTO @ =A.
Onepanusi BO3BeJIeHUs B CTENEHb
Ha ocHoBe onepanuu anreOpandyeckoro Mpou3BEIEHUs ONPEEseTcsl onepa-
1Sl 6036€0€HUsA 8 CHIENEeHb 0. HEUETKOT0 MHOXKECTBa A, rie o - MOJIOKHUTEIbHOE
YUCJIO.
Heuetkoe MHOxecTBo A% ompenensercs (pyHKIMEH NPUHAIIEKHOCTH MA® =
Hea(X).
YacTHBIM cTydyaeM BO3BEACHUS B CTENEHB SBISIOTCS ONEpaLlUu:
CON(A) = A? - onepanus KOHYeHmMpUpoBanus,
DIL(A) = A% - onepauus pacmscenus,

KOTOPBIC NCITIOJIB3YIOTCA IIPU pa60Te C JIMHIBUCTUYCCKUMHU HCOIIPCACICHHOCTAMMU.

y \J

0,8 A\
/X
0,6 - .
YRV
0,4 . -
L 4 s ~
P \ .
0,2 = .-
0 ‘ - 1 T T T ~

- ¢ =-Pag1l —4&— Pan2

Pucynok 16 — MmtrocTpariys onepaiuy BO3BEICHUS B CTECTICHb:
Psn 1 — Ucxonnas GyHKIMS IPUHAJICKHOCTH;
Psn 2 — OyHKIUS IPUHAIIEKHOCTH HEYETKOTO MHOXKECTBA AZ;
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0,8 !

0,6

0.4 / . - \
0,2 ¢ -

- - -Pagl —O—Psag3

Pucynok 17 — Mimroctpanus onepanuy BO3BEACHUS B CTENEHb!
Psan 1 — UcxonHast pyHKIUS TPUHAAIIEKHOCTH;
Psan 3 — @yHKIUA IPUHAAJIECKHOCTH HEYETKOro MHOkecTBa A%°

Pa3nocrthb

Pa3HOCTHIO HEYETKMX MHOKECTB HA3bIBACTCS MHOXKECTBO

A-B=ANB

¢ ¢hyHKIMEH TPUHAJICKHOCTH:
Hpg (X) = g1, = (X) = Min(ez, ()1 425 (X))

Pa3HocTh HeueTkux MHOXKECTB B — A omnpenensiercst Kak

B-A=ANB.

Bxaouenue

[Tycts A 1 B - HeyeTkne MHOXECTBa Ha yHHBEpCcaJIbHOM MHOXkecTBe E. T'oBo-
pst, uto A coxepxkutcs B B, eciin VX €E pa(X) us(x). O6osnauenue: A < B. Unorna

UCIIOJB3YIOT TEPMUH "domunuposanue", T.e. B cinydae, korna A c B, roeopsr, uro B

nomuuupyet A (puc. 3.18).
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Pucynok 3.18 — Minmroctpanus onepanuy BKIOYEHHUS:
Psan 1 — @yHKUMS NpUHALICKHOCTH M A(X):

Psn 3 — Oynxium npuHagiesxksocTu £y (X)

OMEHE', 04E HE 04YEHE, 0YEHE
NO3KHD /E,F' HETHHHD

Puc 19 — OyHK1My npuHAAIE)KHOCTH TEPMOB, MOJTyUYEHHBIX
C IOMOIIIbIO CHHTAKCHYECKUX TIPABUII

HoBbie TepMbl 00pa3yroTCsi C UCMOIb30BaHUEM KBaHTHU(UKATOPOB "O4eHB" U
"Gosiee-MeHee"; ISl TIOJYYCHHBIX TEPMOB (YHKIIUS TMPUHAJIC)KHOCTA BBIYUCIISETCS

M0 CEeMaHTUYECKUM TIpaBujIaM: KBAHTHU(PUKATOP OYEHb t, Oosee-MeHee t.

4 OIIEHKA COT'JIACOBAHHOCTH DKCIEPTHBIX 3HAHUI
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HNunexc HeueTkoCTH

Jlyis aHa#M3a COrIacOBAHHOCTHU AKCIIEPTHON HHQPOPMAIH PACCMOTPHUM TOHSATHE
paccrosinus p(A, B) Mexay HeueTkumu MHOKecTBamMu A u B.

B nuTteparype NpuBOIATCS pa3IUYHbIC ONPEACTICHHUS PACCTOSHIS MEXTy HEUeT-
KIUMH MHO>KE€CTBaMH, B YaCTHOCTH PAaCCMOTPHUM JBa HAaMOOJIEE 9acTO BCTPEHAIOITUXCSI
OTIpE/ICTICHUS TIOHSATHUS PACCTOSHHSL.

Paccrossane XeMMuHTa (MITH TUHEHHOE PAaCCTOSIHHE):
p(AB) = ZLUA (%) — g (Xi)|
i=1

EBKJ'II/II[OBO HJIK KBaAPATHUIHOC pACCTOAHUC!

£(A B)=Ji(uA(xi)—uB(xi))z, £(A.B)<[0.vn]

i=1
Paccrosaue Xemmunra
d (A, B) = |3 (%) = a5 (})| + |14 (%) = 1 ()| + oo+ |1 (%) = 2 (%,)|
[Tokazarenb paznuuusi MEXIy MOJCISIMU JABYX IKCIEPTOB, 1-TO U J-TO, B paMKax

I-ro Tepma ompenensiercst Kak JIMHEHHOE pacCTOsTHUE (XEMMHUHTa) MEXTy HEUSTKUMHU

MHOYXECTBaMHM C QYHKIUAMU MIPUHANTIEKHOCTH 14, (X) B 1;(X) .

d :H:uil(x)_:ujl(x)‘dx- (14)

ITokazaTenb COrIaCOBAHHOCTH MEXKIY ATHMH K€ MOJCISIMH OIPEIEIISIETCS Be-
JIMYUHOM k
1 -
FminLezz (x), 425 ()1dx

klj =7 : (15)
J max[ 5 (%), 45 ()1dx

2 TIOCTPOEHUE ®YHKIUN ITPUHA JIJTEXXHOCTH

JIns uciosib30BaHMs B MOJICIISIX IPUHSATHUS perieHui nadopmanuu, GopMann3o-

BaHHOW Ha OCHOBE TEOPUHU HEUETKHX MHOXXECTB, HEOOXOAMMBI MIPOIIETYPhl TOCTPOE-
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HUSI COOTBETCTBYIOIIMX (DYHKIIMN NpHUHAANIEKHOCTH. Pa3nuuHble METONbI MOCTpOe-
HUS QYHKIMN TPUHAIICKHOCTA HEYETKUX MHOXKECTB KIACCUPUIIUPYIOTCS IO HEKO-
TOPBIM ACHIEKTAM:

1) mpennonaraemblii B 00JaCTH OMPEEICHNS HEYETKOT0 MHOKECTBA: YHCIIOBAs —
JVCKPETHAs WU HENPEPbIBHAS U HEUUCIIOBAs;

2) npuMEHsIeMbIH CIIOCO0 IKCIIEPTHOTO OMPOCa: UHIMBUIYAIbHBINA, TPYIIIOBOM;

3) uHTEepIpeTanus JAHHBIX 3KCIIEPTHOTO OIPOCA: BEPOSITHOCTHAS, JETEPMUHUPOBAH-
Hasl.

Jlnia moctpoeHust QYHKUMU MPUHAIICKHOCTH HCTOIB3YIOTCS: a) METOJl Jeye-
Hus 3HaueHnid OII momomam (TpsiMmoit MeToxd); 0) METOH MapHBIX CpaBHEHUH (KOC-
BEHHBIH METO]T); B) METOJI C UCIIOJIb30BAHUEM TUTIOBBIX (DYHKIIHIA.

[Ipy mpuMeHEeHUU MPSMOT0 METO/AA SKCHEPT 3aJaeT 3HA4YCHHUs] QYHKUUU TMpHU-
HaJUIE)KHOCTH JUIsl X € X. OOBIUHO MPSAMBIE METOABI UCHOIB3YIOTCS ISl U3MEPUMBIX
IIPU3HAKOB, HAIPUMEP, TOJOBOM 10X0/l, CKOPOCTh MAIIKMHKI U T.1I. [Ipu Takom noaxo-
JI€ 4aCTO UCIOJIb3YIOT IPYNIIOBBIE SKCIIEPTHBIE OLIEHKH.

KocBenHble METOIbI TOCTPOEHUSI PYHKIIMU MPUHAJIEKHOCTU UCTIOIB3YIOTCS B
ClIydasiX, KOrja OTCYTCTBYIOT KOJIMUYECTBEHHbIC MTPU3HAKU, HEOOXOIUMBIE JIJIsl OTpe-
JIEJIEHUs] HEYETKOr0 MHOXecTBa. Ha mpakTuke MUpoOKoe pacinpoCTPAHEHHUE MOy
METO/1 MAPHBIX CpPaBHEHUI (METOJI aHau3a uepapxum).

B kadectBe THUOBBIX (hOpM (PYHKITMI MPUHAIEKHOCTH MOTYT UCIIOJIb30BATh-
csl pa3nuuHble (YHKUMU, B YACTHOCTHU TPEYTOJIbHAS, TpaNeUUeBHIHAS, KOJIOKOJI000-
pasHas u ap. Popma QyHKIIMU NPUHAJIEKHOCTU ONpeaeiseTcss pa3paboTYMKOM HC-
X0/l UX YCJIOBHM MPOCTOTHI, yA00CTBa U 3(PHEKTUBHOCTH HCIONb30BaHusA. Ha wuc-
MOJIb30BAaHUU THUMOBBIX (PYHKIMH OCHOBAH METOJ MapaMeTPUUECKOro ONpeaeseHus
(GYHKIMM MPUHAJIEKHOCTH C y4acTHEM OJHOro skcmepra. B cooTBercTBUUM € AaH-
HBIM METOJIOM BUJ ()YHKIIUM MPUHAJIC)KHOCTH 33/1a€TCs aKCMOMATHYECKH, a €€ Ia-
paMeTpbl HEMIOCPEACTBEHHO OLEHMBAIOTCS 3KcnepToM. Hanpumep, npu rcnoias3oBa-
HUU TPEYTOJIbHON (DOPMBI KCIIEPT YKa3bIBAET 3HAUYCHUS 0A30BOM MEPEMEHHOM X, IS
KOTOPBIX (DYHKIMS MPUHAIJICKHOCTA MPUHUMAET CAMHUYHOE W HYJIEBbIC 3HAUCHMS.
[Tapamerpuueckoe npencraBinenne DI sBruseTcs KOMMAKTHBIM, 00ECTIEYMBAET MPO-

CTOTY UX IOCTPOCHH:A, OAHAKO CBA3AaHO C MCCIICAOBAHHUCM a/ICKBATHOCTHU HCIIOJIb30-
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BaHMSI KOHKPETHOM THMOBOW (DYHKIIMHM aHATUTHYECKOMY OMHCAHUIO0 (QYHKUUU TPU-

HaJJICXKHOCTH.

2.1 [locTpoenune GyHKIMH MPUHAJICKHOCTH OJTHUM SKCIIEPTOM

PaccMoTpuM HeueTkoe TOHSTHE «3aCOPEHHOCTh XJie0ocTos». Onpeaenum «3a-
COPEHHOCThY» KaK JUHTBUCTHYECKYIO nepemeHHyto (JIIT). ba3oBwiii Habop 3HaueHMI
nannoit JIIT onpenenum kak (pucyHok 1.20):

B - {ouens manas, manasi, CpeiHsis, MOBBIIIICHHAs, OY€Hb OOJIbIIIAs |
Jlst JITT «3acopeHHOCTh» 0a3oBas mkaia — 3To yrciioBas mkana oT 0 mo 100 %,
a QYHKIUS TIPUHAJJICKHOCTH OIMPEENAET, HACKOJIBKO Mbl YBEPEHBI B TOM, UTO JaH-
HOE KOJIMYECTBO MPOIEHTOB MOXHO OTHECTHU K KOHKPETHOW KATErOpUU 3aCOPEHHO-
ctu. Ha pucynke 20 oTpaxeHoO, KaKk OJTHU M T€ K€ 3HAYCHHUS 0a30BOM IMIKAIBI MOTYT

Y4aCTBOBATh B OIIPCACIICHUU PA3JINYHBIX HCUCTKUX MHOKCCTB (HM)

3aCOpEeHHOCTh

Quens Majiasg

0 1 2 3 4 5 6 7 8 9 10 %

Pucynok 20 — ba3zoBas mkana JIIT «3acopeHHOCTB

Hanpumep, onpenenuts 3HaueHne HM «oueHb Manas» MOXKHO Tak.

Pucynox 21 mmirocTpupyeT OIEHKY HEYETKOTO MHOXKECTBA IKCIEPTOM, KOTO-
pBIil 3acOpeHHOCTh XJ1e00CcTOs 10 2% C BBICOKOW CTENEHBIO YBEPEHHOCTH OTHOCHUT K
oueHb MaJioi (i = 1). 3acopeHHOCTh XJ1e00CTOs 10 6% MPUUUCIIAETCS K OUCHb MaJIOH
TOXE, HO ¢ MeHbIIel cTenenbio yBepennoctu (0,5< p <0,9), a mecATh NpOIICHTOB 3a-

COPCHHOCTH OUCHDb MaJIOM CUMTAThCS HE MOXKET.
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Pucynok 21 — @yHKIMs NpUHAIUIEKHOCTH TEPMaA JIMHTBUCTUYECKOU
IIEPEMEHHON «3aCOPEHHOCTh OYEHb MaJIas

2.2 Iloctpoenue GyHKIMH MPUHAIICKHOCTH C UCIIOIB30BAHUEM

METO/1a SKCIIEPTHON OLCHKHU

C nomotipto GyHKIMH TPUHAIIICKHOCTH MOKHO OTPA3UTh MHEHHUE OJIHOTO HIIU
HECKOJIbKMX IKCIEPTOB. DTO CBSA3aHO C HECIIOCOOHOCTHIO YeTOoBEeKa (POPMYyIUPOBATH
CBOE KOJIMYECTBEHHOE BIIEUYATJICHHE B BHUJE OAHO3HA4HOro yucia. CyTb METOAMKHU
3aKJII0YaeTCs B cieayromeM. FiMeeTcss m 9KCIepToB, 4acTh U3 KOTOPBHIX Ha BOMPOC O
MIPUHAJICKHOCTH JIEMEHTA X € X HEUETKOMY MHOECTBY A OTBEYAET MOJIOKUTEIb-
HO. O003HaUMM UX YHCITO N1. J[pyras 4acTe SKCHEPTOB Nz = M — N OTBEYAET HA ATOT
BOIIPOC OTpHULIaTeNbHO. Torna mpuHUMaeM, 4yTo (PYHKIUS MPUHAIICKHOCTH MOXKET

OBITH ONHMCcaHa BBIPAKCHHUCM

L (16)

n1+n2

/UA(X) =

B kauecTBe npumepa MCMOIb30BAHUS JAaHHOW METOAUKU PACCMOTPHUM MOCTPOE-
HUE QYHKIUU TPUHAIICKHOCTH JJIsT Te€pMa JMHTBUCTHYECKOW MepeMeHHON «3aco-
PEHHOCTH» — «3aCOPEHHOCTh OUYEHb MaJlashy. AHAIU3 TUTEPATYPHBIX JTaHHBIX W TPaK-
THYECKOTO OIbITa MOKa3aj, 9To MHOXKeCTBO X = {0 — 60} sBisercs 6a30BbIM. Tpely-
€TCSl IOCTPOUTh HEYETKOE MHOXKECTBO A, dhopMan3yroliee HEUeTKOe MOHATHE «3a-
COPEHHOCTh OYCHBb Maasi». Pe3ynbTaThl ompoca IIeCTH SKCIIEPTOB Jalld TaKUEe pe-
3ynbTaThl (Tabnumna 1).

Ecnu Ha BOmpoc 0 MPUHAIICKHOCTH dJIEMEHTa X € X HEYETKOMY MHOXKECTBY A

OKCIICPT OTBCUACT IIOJIOXKHUTCIIBHO, TO B Ta6J'II/II_Iy 3aHOCHUM 3HaK «1+», €CIH oTpHuna-
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TEIBHO, TO 3HAK «—». O003HAYNM YHCIIO HOJ0KUTEJILHBIX 3HAKOB KaK N1, a YKCJIO OT-
PHULIATENBHBIX 3HAKOB KaK N = M — Ny.

Tabnuua 1 — Pe3ynbrat onpoca 3KCrepToB

DKCIEPTHI x

1 2 3 4 3) 6 7 8 9 10

1 + + + + + + — — - —

2 + + + + + + + + — —

3 + + + + + + — — — —

4 + + + + + — — — — —

5 + + + + — — — — — —

6 + + + + + + + — — —

n=| 6 6 6 6 5 4 2 1 0 0

n=| 0 0 0 0 1 2 4 5 6 6

Ucnonsiys popmyiy (3.1), onpenensem GyHKIHUIO TPUHAITIEHKHOCTH:

6 6 6 6 5
/uA(Xl) =g=1_ #A(Xz)zgzl_ uA(X3)—g—1_ﬂA(X4) —g_l.ﬂA(Xs)=6=0,83

4 2 1 0 0
ﬂA(Xe):g:0167_ ,uA(X7):E:Oigg_ﬂA(Xs):gzol]-?_ﬂA(Xg):EZO_ﬂA(XlO):EZOI

) H 1 )
Torna ¢popmanbHas 3aUCh HEYETKOTO MHOKECTBA A Oy/IeT TaKo:

_11.11 0830670330170 0

R R R R | T >
1'2'34" 5 "6 "7 '8 '9'10

A

Pe3ynbprarsl aHaM3a NOKa3bIBalOT, 3aCOPEHHOCTh paBHas OT 1 10 4% cunTaet-
Csl OYEHb MaJol CO CTENEHbI0 YBEPEHHOCTH paBHOM 1. 3acopeHHOCTH CBbIIE 9%

CUUTAThCS OUEHb MAJIOW HE MOKET (PHCYHOK 22).
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Pucynok 22 — ®yHKIUS TPUHAAIICHKHOCTH JIJISl TEpMa
«3aCOpEeHHOCTh OYE€Hb MaJlashH)

2.3 Meron neneHus 3HauyeHu (YHKIMK MPUHAIICKHOCTH TOT0IaM

Metonuky noctpoenus: GpyHkuuu npunaiextoctu (PII) paccmoTpum Ha Mo-
nenbHOM npumepe: «OnpenennTh CEMaHTHKY U TEPMbl JIMHIBUCTUYECKON NEepeMeH-
Hol «IlosernocTe xy1€00CTOS» (B AATBHEHIIIEM «ITIOJIETIIOCTHY).

Metoauka pelieHus 3a/1auu MpeayCcMaTPUBAET BBIIIOJIHEHUE ATANoB [S]:

1 aran. Onpenenenue TEpMOB JTMHIBUCTHYECKOM niepemenHoi (JIIT).

B namewm ciydae 3To MoryT ObITh, HanpuMmep, «llonerisocts Gombinasy; «Ilo-
JErNI0CTh cpenHsis»; «llomernocts Manas».

2 sran. PanxupoBaHne TEpMOB.

B nmanHOM ciiyyae MOKHO BBINIOJHUTH PaHXUPOBAHUE THIA «IIO BO3pacTa-
HUIO». TakuMm o0Opa3oM, pe3yJbTaTOM BBIIIOJHEHHS 3Tamna OyAeT MOoCieqoBaTeNlb-
HOCTB:!

1 — «Ilonmernocts Manas»; 2 — «Ilonermocts cpeausiss»; 3 — «Ilonermocts OobITIas.

3 sran. OnpeneneHrue UHTEPBAIOB TEPMOB (TO €CTh Ha3HAUYECHHE JIEBOW M MPaBOU
TpaHUIl UHTEpBajia). B KaXI0M KOHKPETHOM Cllydae TH TPaHUIbl OyIyT pa3InyHBI.
B namewm npumepe nuHrBuctuyeckas nepemeHHas «llonernoctsy mmeer KpaiHIO
neByto rpanuily 0 (mpsiMocTosIIMA XJIe00CTOi), a KpalHIOK MpaByto — | (MOJTHOCTHIO
noJIeTIINKN  x71e00CcToi) (B mpuMepe HUCMONB3yTCs a0iau oT 1). IIpomexyTtouHbie

3Ha4YCHUA BI:;I6I/IP21IOTC$I Ha OCHOBC Cy6’beKTI/IBHOFO CYXKICHUS.
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4 sran. I'paduyeckoe n3o0pakeHNe YCTAHOBJICHHBIX I'PaHUI] MHTEPBAJIOB Tep-

MOB (pHUCYHOK 23).
I I I I I 1
0 0,2 0,4 0,6 0,8 1,0
3 bbbt bbb
2 L S S S
I
| | | | | |
0 0,2 0,4 0,6 0,8 1,0

Pucynok 23 — I'paHulilbl HHTEPBAJIOB

5 stan. KoppekTupoBka rpaHul] MHTEPBAJIOB TEPMOB (HEO0A3aTEIbHBIN ATAIT).

6 stamn. Bei6op metona nocrpoenust ®II. B janHOM npumepe UCToONb3yeM METOJ Jie-
nenns 3HayeHnid GII nononam.
7 aran. OnpeneneHue CEMaHTUKU TEpMa JIMHTBUCTUYECKOMN IEPEMEHHOM.

7.1 Paccmotpum 1 tepm: «llonernocts manas». [ Hero onpenenum 3Ha4eHUS
@Il B rpaHnuHBIX TOYKax nHTEpBana. B rpannunon touke 0,0 @Il paBna 1, Tak Kak
€CJIM II0JIEMVIOCTh PaBHA HYJIIO, TO OHA ecTecTBEHHO Mayas U DIl npuHuMaer makcu-
MalibHOE 3HaueHue. B rpannunoil Touke 0,4 @Il paBna 0, Tak Kak paHee Ha OCHOBE

CyOBEKTUBHOTO CYKICHHSI MBI IPUHSIIH, YTO Nipu P>0,4 moIeriocTs He MOXKET ObITh

MAaJIOH.
['paHnyHBIC 3HAYCHHS MHTEPBAJIA 0,0 0,4
3uauenusa OI1 1 0

Haxoxnenue 3Hauenuit OII B 1TaHHOM MHTEpBAJIE.

J{nst 5TOr0 MOXKHO MCIOIB30BaTh 3, 5, 7, 9 KkpaTHOE pa3dueHue uHTepBaia (cie-
JyeT TIOMHUTD, YTO Y€M OOJIbIIIE KPATHOCTh Pa30MEHUsI, TEM BBIIIIE TOUHOCTH MOCTPO-
enus OII).

JI1st IpoCTOTHI BOCIOJIb3yeMCsl 3-X KpaTHbIM pazOueHueM. MeTtonuka pazOue-
HUS COCTOUT B CIEAYIOIIEM:

o Ha3HA4YbTE 3HAUYCHHE apryMeHTa, st kotoporo 3HaueHue OII (0,5) nexur no-

cepeaune mexay 3HadeHusMu OIT s touek 0,0 u 0,4. [Ipeanonoxum, 4To 3TO OY-
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JeT 3HaueHue aprymenta pasHoe 0,35. HazHaubTe 3HaU€HHE apryMeHTa, 11 KOTOPO-
ro 3HaueHue ®II (0,25) nexut nocepeaune mexay 3HaueHussMu OI1 g Touek 0,35
u 0,4. [Ipeamnonoxum, 4To 3To OyAET 3HaUYCHHE apryMeHTa pasHoe 0,38.
o Ha3HAYbTe 3HAYCHHE apryMmeHTa, st koroporo 3HadeHue PII (0,75) mexut
nocepennne mexay 3HaueHuamu QI qnsa Touek 0,0 u 0,35. [peamnonoxum, 4To 310
Oyner 3HaueHue aprymenTa passoe 0,12.

Takum 00pazoM, pe3yabTaThl BBHITIOJHCHUS MPEABIAYIINX MCUCTBUMA ISl JaH-

HOTO TepMa OyIyT TaKUMH (PUCYHOK 24):

3HaueHUs apryMeHTa 0,0 0,12 0,35 0,38 0,40
Crenenn mpunaiexxaoct 1,0 0,75 0,50 0,25 0,0

mU)

1

0,75

05

0,25 .

0,0 \-U

0,0 0,12 0,35 0,38 0,4

Pucynok 24 — rpaduueckoe n300pakeHue pe3yabTaToB I TEpMa «IOJIErJIOCTh Ma-
aas»

7.2 PaccMOoTpuUM 2 TEpM M ONpPENEIUM CEMAHTUKY TEpMa «IOJIEIJIOCTh CPEN-
Hss». [l Hero onpenenum 3HaueHuss PII B rpannynbIX TOukax. B aToMm ciydae 3Ha-
yeHus: @I paBusbl 0, Tak kak 1 MeHblIe P < 0,2 u npu P > 0,8 moJyiersioctb He MOXKET
CUUTATHCS CPEIHEM.

['pannyHbIC 3HAUCHUS 0,2 0,8

3naucHus OII 0 0

Haxoxnenue 3Hauennit OII B 1TaHHOM MHTEpBAJIE.

JI1st IpOCTOTHI BOCIIOJIB3yeMCsl 3-X KpaTHbIM pazOueHueM. MeToqnka pa3zoue-
HUSI COCTOUT B CJICAYIOLIEM:

° Ha3HAybTE 3HAYEHUE apryMeHTa, npu koropom PII yxe paBHa 1, u 3HaueHue
aprymMeHTa, Ipu KOTopoM oHa erle paBHa 1. [Ipeamosnoxum, 3To OyIyT 3HaUYCHUS ap-

rymenTa paBubie 0,3 u 0,7 (pucyHok 25).
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Pucynok 25 — 3nauenus aprymenra, npu kotropom @I npunumaer 3nauenue 1,0

. Ha3HAYbTE 3HAUCHHE apryMeHTa, st kotoporo 3HaueHue OII (0,5) nexur no-
cepeaune mexay 3HadeHusMu OIT ais touek 0,2 u 0,3. [Ipeanonoxum, 4To 3TO OY-
JIeT 3HaYeHue apryMmenTa passoe 0,27.
o Ha3HAYbTE 3HAYEHUE apryMeHTa, N koToporo 3HaueHue PII (0,75) nexut
nocepenune Mexay 3HadeHusMu @I nisa touek 0,27 u 0,3. ITpeanonaoxum, 4To 3TO
Oyner 3HaueHue aprymenTa pasuoe 0,282.
o Ha3Ha4YbTe 3HAUYCHHUE apryMmeHTa, 1 kortoporo 3HaueHue DII (0,25) nexur
nocepenune Mexay 3HaueHusamMu @I nna touek 0,2 u 0,27. ITpeanonoxum, 4To 3TO
Oyner 3HaueHue aprymenTa pastoe 0,24.
PaccmoTpum nipaBbiit nosmynHTEpBan s TepMa «llonernocts cpenussy.

° Ha3HA4YbTE 3HAUCHHE apryMeHTa, Jjisi kotoporo 3HaueHue OII (0,5) nexur mno-
cepeaune mexay 3HadeHusMu OI1 aiis touek 0,7 u 0,8. [Ipenmnonoxum, 4To 310 OY-
JIeT 3HaueHue aprymenra pasHoe 0,74.
o Ha3HA4YbTE 3HAUYEHUE aprymeHTa, Jjs kotoporo 3HaueHue DII (0,75) nexut
nocepenune Mexay 3HadeHussMu @I nisa touek 0,7 u 0,74. ITpeanonoxum, 4To 3TO
Oyner 3HaueHue apryMeHnTta paBHoe 0,72.Ha3HaybTe 3HAYCHUE apryMEHTa, JJIsl KOTO-
poro 3Hauenue DII (0,25) nexut nocepenune Mexay 3HadeHussMu PII mas Todek
0,74 u 0,8. IIpeanosioxum, 4To 3TO OyAET 3HaUeHUe aprymeHTa paBsHoe 0,76.

Taxkum oOpa3zoM, pe3yibTaThl BHIMOTHEHUS MPEABIIYIINX ACUCTBHUM IS TEpMa

«ITonermocTs cpenHss OyIyT TAKUMU:

3HaYeHUs apryMeHTa 0,2 0,24 0,27 0,282 0,3
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Crenenu

0,0 0,250 0,500 0,750 1,0
MPUHAICKHOCTH
3HaueHUs apryMeHTa 0,7 0,72 0,74 0,76 0,8
Crenenn

1,0 0,75 0,5 0,25 0
MPUHAICKHOCTH

7.3 PaccmoTtpum 3 TepM u ompenenuMm ceMaHTUKy TepMa «llonernocts 00b-
was». [{nsg Hero onpenenum 3HadeHust @I B rpaHUYHBIX TOUKAX.
I'pannunsie 3navenus 0,600 1,0
3nauenus OII 0 1
Haxoxnenue 3Hauennit OII B 1TaHHOM MHTEpBAJIE.
Metonvka BBITOTHEHHS JAHHOTO dTama aHajJoruyHa 7.1, mo3Tomy mpeacrtaBum
TOJIbKO KOHEUHBIC PE3YJIbTATHI.
o 3Ha4YeHUEe apryMeHTa, s kotoporo 3HaueHue PII (0,5) nexut mocepeanHe
Mexay 3HadeHus MU OII ns touek 0,6 u 1,0 pasno 0,7.
o 3Ha4YeHUE aprymeHTta, s kotoporo 3HadeHue DI (0,25) nexut mocepeanHe
Mexay 3HaueHus MU DI nys Touek 0,6 u 0,7 paBHo 0,64.
° 3HaUYE€HHUE apryMeHTa, Jijisi kotoporo 3HadeHue DI (0,75) nexut mocepenune
Mexay 3HadeHusiMu OI1 qs touek 0,7 u 1,0 paBno 0,85.

Pe3ynbTaThl BRIMOJHEHHS PAacUYeTOB JJIS JAHHOTO TepMa OyyT TAaKUMH:
3HaYCHUS apryMEHTa 0,6 0,64 0,7 0,85 1,0
Crenenn npunagiexxuoctu 0,0 0,250 0,500 0,750 1,0

Takum oOpas3om, B pe3ysibTaTe BBHIMOJIHEHHUS BCEX ATAllOB MOYKHO IOCTPOUTH

(GYHKUHIO NPUHAJIEKHOCTH JTMHTBUCTHYECKOM nepeMeHHoM «llonernoctey.
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0,282 0,76

Pucynok 26 — O6mmuit Bu GyHKIIMN TPUHAICHKHOCTH
2.4 KocBEeHHBIN METO/I MOCTPOEHUS (PYHKIIUS TPUHAIIIEKHOCTH

OI[HI/IM M3 BO3MOKHBIX METOAOB ITOCTPOCHUA (I)YHKHI/II/I IMPHUHAOJICKHOCTH SABJIA-
CTCiA MCTOX, OCHOBAHHBIM Ha KOJUYECCTBEHHOM CpaBHCHHUU CTCIICHEN IIPpUHAIJICKHO-

cty uHauBuAyaabHeIM JIIIP (muio, npunumaromiee pemieHue). Pesynprarom omnpoca
JIIIP sBngercsa marpuna B :Hbij H pasMepa nxn, TI€ N — YUCIO TOYEK Ui g KOTOPBIX

CPAaBHHMBAIOTCS 3HAUYCHUS (DYHKIMH IPUHAUIEKHOCTH. DJIEMEHT b; Marpuubl B ass-
eTCsl CyObEKTUBHOM OIIEHKOW OTHOILIECHMS g, (U,)/ u, (U ;) ¥ TIOKa3bIBacT, BO CKOJIbKO
pa3, no muenuro JIIP, u,(u;)0onbmie u,(u;). Bennunna Ha3HavaeTcs B COOTBET-

CTBUU C OAJUILHOM IIKAJION, 3HAYEHHUS] KOTOPOW MHTEPIPETUPYIOTCS B COOTBETCTBHUH

CO IIKAJIOW UHTEHCUBHOCTH.

ITo ompenenenuro b, =1 u ¢ nenpro cornacoanus oueHok JIIIP ycranaBinuaercs,
1 o

uro by = —. IlocKonbKy MaTpuiia B sIBISETCS MOIOKUTEIBLHOM 0 MIOCTPOCHHIO, pe-
ij

HICHHWE ATOM 3aJ1a4d BCETIA CYIIECTBYET U SIBIAETCA €AUHCTBEHHBIM. MOYXHO MOKa-

3aTh, YTO B 3TOM CJIy4ae

Ha (ui) = nWi

W |

i=1
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ITpu sTOM 3HaueHUs! GYHKIMU NPUHAJIEKHOCTH 4, (U,) OKa3bIBAIOTCS U3MEPEHHBIMU

B IIIKAJIE OTHOIIIEHUH.

MoenbHbIi TpUMeEp
Jnsg wumrocTpaliii 3TAanoB PELICHUST 3a7adyd ¢ MOMOIIBI0 METOJIa aHau3a

uepapxui paccMoTpuM npumep. s yOOpKr 3epHOBBIX KyJbTyp HEOOXOIUMO MpH-
oOpectu 3epHOYyOOpOUHBI KoMOailH. Ha pbIHKE MMEIOTCS MalllMHBl HECKOJIBKHX
(GupM OJMHAKOBOTO I1€JIeBOro HasHaueHus. Kakoil 3epHokoMOaiiH BBIOpaTh B COOT-
BETCTBHM C MOTPEOHOCTSIMH NOKynarena? JpyrumMu ciioBaMu HEOOXOAMMO OLIEHHUTH
BECOMOCTb KPUTEPUEB K MAIIMHE, KOTOPBIMHU I0JIb3YETCSI HOTPEOUTEIb.
PekomeHnnyeTcst Takas MOCIEA0BATEIbHOCTD ATANOB MPY PELICHUH 33Ja4H.
1. OuepTuTe MpoOIEMY U ONIPEAEIIUTE, YTO BBl XOTUTE y3HATh.
2. [locTpoiiTe nepapxuto, HaUWHas ¢ BEPIIMHBI (LIEIH - C TOUKH 3PEHUS YIPABIICHUS),
yepe3 MPOMEKYTOUHbIE YPOBHU (KPUTEPUH, MO KOTOPBIM 3aBHUCIT MOCIETYIOIINE
YPOBHHU) K CaMOMY HM)KHEMY YPOBHIO (KOTOpBII OOBIYHO SIBISIETCSA NEPEYHEM ajlb-
TEpHATHUB).
3. IlocTponiTe MaTpuily NapHBIX CPABHEHUH JJI1 BTOPOTO YPOBHS.
4. ITpoBEpUTH COTIIACOBAHHOCTH, UCIIOJIB3YS OTKJIIOHEHHE A . OT 1.
Cxema uepapxuu AJisl paccCMaTprUBaeMOil 3a/1auu puBesieHa Ha pucyHke 27. Ha
MepBOM (BBICIIIEM) YPOBHE HaXOJUTCS oOuias 1eib — «3epHokoMmbOaitny». Ha BTopom

YPOBHE HAaXOSTCS MOKa3aTeau (KPUTEPUHU), YTOUHSIONIUE TIETb.

['moGanpHas
(oOmmas)
eib
|
I [ [ |

K1 K> ... Kn

Pucynox 27 — Cxema uepapxuu JIjisi pereHus mpoosieMbl BEIOOpa 3epHOKOMOaitHa

[Ipumeuannie 1. B mpuMepe Ha BTOPOM ypOBHE pacCMaTPUBAIOTCA ISITh KpUTE-
pueB. Takoe KOIMYECTBO BHIOPAHO JIUIIE I WUTFOCTPAIIMA METOAA W HE CBS3aHO C

CYTBIO paccMaTpuBaeMoi MpoOJIeMbl — BEIOOpA JIyYILIero 3€pHOKOMOaHa.
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[Ipumeuanue 2. 3gaBHAa N3BECTHBI MarnueCKUe CBOMCTBA YUCIA CEMb. Tak BOT
B MAU ny1s nmpoBeneHnss 000CHOBAHHBIX YHUCICHHBIX CPAaBHEHHI HE PEKOMEHIYeTCs
CpaBHUBaTh OoJiee ueM 7 + 2 31eMeHTOB. Ecnu ke BO3HUKAeT NOTpeOHOCTh B paciiu-
pPEHNH YPOBHEU 2 U 3, TO CIAEAYET UCIOJIB30BATh IPUHLINII UEPAPXUUECKON JEKOMIIO-
3UIMU. [IpyruMu CIIOBaMM €CIIM YHCIIO KPUTEPUEB, HAIIPUMED, MIPEBBIIIACT JECATKH,
TO HEOOXOJUMO JIEMEHTHI CIPYNIHUPOBATh B CPABHUBAEMBIE KJIACCHI MIPUOIUZUTEb-
HO M3 CEMH JJIEMEHTOB B KaXOM.

[Tocne BbIMOMHEHUS pabOT HA 3TAlle UEPAPXUUECKOTO IMPENCTaBICHUs Ipodiie-
MBI HEOOXOJJUMO YCTaHOBUTH MPUOPUTETHI KPUTEPUEB. /{151 KOTMUECTBEHHOTO OMpe-
JICJICHUS] CPABHUTEIbHOM Ba)KHOCTH (DAKTOPOB B MPOOJIEMHON CUTYalluH HEOOXOAMMO

COCTaBUTh MaTpPHUIly TAPHBIX CpaBHEHUI. DTa MaTpulla peJcTaBicHa B Tabuuie 2.

Tabnuua 2 — OOumii BuJ MaTpULbl TApHBIX CPABHEHUI

Ob1ee
YAOBJIETBOPECHUE Aq A, As - An
MAaIIMHOMN
Ay 1/1 W1/W, W1/W3 e W1/W,
A, Wo/W; 1/1 Wo/W3 e Wo/W,
As W3/W; W3/W; 1/1 C W3/Wp,
1/1
An Wn/W; Wn/W> Wn/W3 Ce 1/1

3nece A, Az, Ags, ..., Ap- MHOXKECTBO M3 N DJIEMEHTOB; W1, W2, W3, ..., Wp- CO-
OTBETCTBEHHO MX BECA UM UHTEHCUBHOCTH.

[Ipumeuanue 1. [lenb cocTaBneHusi MOAOOHONW MATPUILI 3aKIIOYACTCS B OMNpe-
neneHud GakTopoB C HAUOOIBIITUMU BETMYUHAMH BaXKHOCTH, YTOOBI 3aTEM CKOHIICH-
TPUPOBATh BHUMAHHWE HA HHUX IPU PEIICHUU MPOOJIEMBI WK pa3padOTKe IIaHa JISi-
CTBUM.

[Tpumeuanue 2. Ecnu oxugaercs, 4To wi, Wz,..., Wy — HEU3BECTHBI 3apaHee (a
ATO OYEHb PACHPOCTPAHECHHAS! CUTYyallUsl), TO MAPHBIE CPABHEHUS 3JIEMEHTOB MPOU3-

BOIOATCA C HUCIIOJIB30BaHHEM CY6’BCKTI/IBH]§IX Cy)K,Z[GHPIﬁ, YUCJICHHO OLCHHUBACMBIX IIO
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mkasne (tadn. 3). Ecnu npu cpaBHEHUU OJHOTO BUAA JIEATEIBHOCTH C JIPYTUM TOJY-

YEHO OJHO M3 BBIIIEYKA3aHHBIX 4YHUCeN (Hampumep, 3), TO IpH CPaBHEHHUU BTOPOIO

BUJIA JICITEIILHOCTH C TIEPBBIM IOJIydaeM 0O0paTHYIO BeJUuuny (T.e. 1/3).

Tabnuma 3 — [llkana BecOMOCTH CYOBEKTUBHBIX CYXICHUN

MHTEeHCUBHOCTH
OTHOCHUTEIIbHOMN Omnpenenenue OO0bsacHeHUs
Ba)KHOCTH
1 PaBHast Ba)xHOCTH PaBHbIi BKJ1aJ IBYX BUJIOB
JIEATEIILHOCTH B IICJIb
3 YMepeHHoe OnbIT ¥ CyXJICHUS JAIOT JIETKOE MPEBOC-
MPEBOCXO/ICTBO OJIHOTO | XOACTBO OJHOMY BHUJY I€SATEIbHOCTH HaJ
HaJl IpyTUM JIPyTUM
5 Cy1iecTBeHHOE WITH ONBIT U CYyXICHUS JAI0T
CUJILHOE  TPEBOCXO/]I- | CUJIBHOE MPEBOCXOACTBO OJTHOMY
CTBO BUJTY JACSATEIBLHOCTU HAJl IPYTUM
7 3HAYUTEIBHOE OnHoMy BUIy JACSTEIBHOCTU JACTCs
MIPEBOCXO/ICTBO HACTOJIbKO CHJIbBHOE MPEBOCXOJICTBO, YTO
OHO CTAHOBHUTCS TPAKTUYECKU 3HAYM-
TEJIbHBIM
9 OucHp OueBUIHOCTh IPEBOCXOJICTBA  OJHOIO
CHIJIbHOC BHJa JEATCIBHOCTU HAJ JPYruM TOA-
MIPEBOCXOICTBO TBEPKIAETCS
HanboJiee CHIIBHO
2,4,6,8 [IpomexxyTounbie  pe- | [IpuHumarorcs

IICHUST MEXIY JIBYMSI
COCEHUMHU CYXKICHHU-
MU

B KOMIIPOMHCCHOM CJIy4dac

CocTaBiM MaTpHIly TApPHBIX CPABHEHUH JIJIs HaIIeH 3a1a4uu (Tabnuma 4).

Tabnuna 4 — MaTpuiia napHbIX CpaBHEHUH, TOCTPOCHHAsI HA OCHOBE CYObEKTHBHBIX

CYXJICHUI

O6miee ynosierBopenue komoaitnom | Ip. | I1.3. | Hap. | P.1. | Cr.
[Tpon3BOANUTEILHOCTD 1/1 | 5/1 | 4/1 | 5/1|3/1
[ToTepu 3epHa /511 12 |2/1]1/2
Hapa6otka /4| 2/1 | 1/1 | 1/1|1/4
Pacxon TormBa /5| 1/2 | 1/1 | 1/1 |1/2
CroumocThb /3121 4/1 |2/1]11
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CuHTE3 IPUOPUTETOB

OpHuM K3 crnocoOOB ONPENENIEHHS] MPUOPUTETOB SIBISETCS BBIUMCIEHUE TIEO-

MCTPHYCCKOTI'O CPCIAHCTO. DTO MOXHO CACIaTb, IICPCMHOXKAaA 3JICMCHTHI B K&)KI[OIZ

CTPOKE M HU3BJICKAsi KOPEHb N-U CTEIMEHHU, TJIE€ N — YUCIIO 3JIeMEHTOB. [lonydenHsii Ta-

KUM 00pa3oM CTOJIOCI] YUCeNl HOPMAU3YEeTCs JCIEHUEM KaKJOro YHcia Ha CyMMY

BCCX YHCCII. HOCJIC,ZIOB&TGJII)HOCTB pacducTta COCTABJIAIOIINX BCKTOpPAa IIPHUOPHUTCTOB

npuBeAeHa B Tabauue S.

Tabnuua 5 — Pacuer BekTOpa NpUOPUTETOB

OLleHKA KOMIIOHEHT Hopmanuzanus
A1 Ar As A4 | COOCTBEHHOTO BEKTOpa pe3yabpTara
10 CTPOKam
A1 Wy W Wy W Wi W Wi wm &
W, W w w Vo o e e 8 a+b+c+d 7
1 2 3 4 Wi Wy W3 Wy
Az W W W W, Wy Wy Wy Wy b _
n— —.—.— = — A2
w, W, W, w, Wi Wy w3 wy a+b+c+d
As Wy Wy Wy Wy W3 W3 W3 Wi ¢
W. W w w Vo e e we € b d °
1 2 3 4 Wy Wy W3 Wy at+b+C+
Aq Wy Wy Wy Wy W4 W4 Wi Wi, _d
n——e—— e —— e — = - 4
W, W, W, w, W, Wy w3 wy, a+b+c+d

Jlns Hamero mpumepa 3HaueHHUsI BEKTOpa MPUOPUTETOB ((PYHKIIUN MPUHAIIICHK-
HOCTH) TIPUBE/ICHBI B Ta0IuIIe 6.

Tabnuma 6 — @yHKIUS TPUHAIICHKHOCTH

Ob6miee ynosierBopeHue kombaitnom | Bekrop npuoputeros, X;
[Tpon3BOAUTENBHOCTh 0,491
[ToTepu 3epHa 0,099
Hapa6otka 0,104
Pacxon TormBa 0,086
CTOMMOCTB 0,220
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MCTOI[ COCTOUT B ACKOMIIO3UIINH HpO6JI€MBI Ha Bce Ooiee IMPOCTBIC COCTABJIA-
IOmMUec 94aCTH U HaHLHeﬁmeﬁ O6pa6OTKC IIOCJICAOBATCIILHOCTH CY)KI[GHI’IIZ ITapHBbIM HUX
CpaBHCHHCM. KoneunbsiM 3Tamnom peaiu3anun METoAa ABJISACTCS OIIPCACICHUEC BCKTO-

pa riao0anbHbBIX IPUOPUTETOB

m o
X; =22 ajby, (17)
=1 i1
i€ aj — OIEHKUM HOPMAJIM30BAHHOTO BEKTOPA JIOKAIBHBIX NPUOPUTETOB BEPXHETO
YPOBHS Hepapxuu (BECOMOCTb MJIM 3HAYMMOCTh KPUTEPHUEB, UCHIONL3YEMBIX JUIS JI0-
CTHDKEHHMS TI00aIbHOM 11€)H); bji — OIEHKM KOMIIOHEHT HOPMAJIM30BAHHOIO BEKTOPA
JIOKAJIbHBIX IIPUOPUTETOB HUKHETO YPOBHS HEPAPXHU.

OueHKr KOMIIOHEHT COOCTBEHHOI'O BEKTOpA €1, €2, ..., €y MATPULBl MapHBIX

CPaBHEHHUM ONPEAEISAIOTCA KaK

€ =Vandy .y € =\axna2.-8x € = ayanz-am

Jlns pacdyera BeKTOpa JIOKATbHBIX MpUOpUTEeTOB (b1, D2, ..., by) Hcnomb3yercs

HOPMAaJIU3alys KOMIIOHEHT BEKTOPA MATPHUIIBI IAPHBIX CPABHEHUM

2.5 IlocTpoenune GyHKIMK MPUHAJICKHOCTH C UCMIOJIb30BAaHUEM THIOBBIX (YHKIIAN

B cooTBETCTBMU C TaHHBIM METOJIOM BUJ (PYHKIIMU TIPUHAIJICHKHOCTH 3a/1a€TCS
aKCUOMAaTHUYECKH, a €€ IMapaMeTPbl HEMOCPEACTBEHHO OLIEHUBAIOTCS JIMLIOM, IPUHU-
MawonuM penieHus. Hanpumep, B ciiydae TpeyroiabHOH (HopMbl GYHKIIMU TPUHAI-
nexHoctH JIIIP yka3piBaeT Takue ee mapamerpsl ug, Uy, Uz IPU KOTOPBIX OHA IIPUHMU-
MaeT eIMHUYHOE M HyJIEBbIE 3HAUEHUS, T. €. 4, (U,)=1 1 JUIA BCeX U < U, ,U > U, UMEET
mecTo u,(u)=0.

[TapameTrpuueckoe npeacTaBieHUe QYHKIUN TPUHAAIEKHOCTU SBISETCS KOM-

IIaKTHBIM, oOecreynBaeT IMPOCTOTY IMOCTPOCHHA UX Ha IMPAKTHUKC, OJJHAKO CBA3AHO C

MCCJIEIOBAHUEM aJICKBATHOCTU HCIOIB3YEMBIX (OpM (TpEeyrojibHOM, TpamnenueBu/I-
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HOM, KOJOKOJIOOOpa3HOM M JAp.) U COOTBETCTBYIOIIMX AHAIMTUYECKUX OINUCAHUN
(GYHKIIUN TPUHAATIEHKHOCTH.

KonkpeTHbiii B (QyHKIMI MPUHAIJICKHOCTH ONpPENEsieTcss Ha OCHOBE pas-
JUYHBIX JTOMOJHUTEIBHBIX MPEANON0KEHH O CBOMCTBAX 3THX (DYHKIUH (CHMMET-
PUYHOCTh, MOHOTOHHOCTb, HEMPEPHIBHOCTh MEPBOM MPOU3BOJHON U T.1.) C YUETOM
crenupUKy UMEIOIEHCs HeONPEIeTICHHOCTH.

Metoauky nocrpoenus ¢pyHkiun npuHamiesxknoct (OII) paccmorpum Ha npu-
Mepe ONpPEACIICHUSI CEMAHTUKHA U TEPMOB JIMHTBUCTUYECKON MEPEMEHHON «3aCOpPEH-
HOCTB» — «3AC».

Metoauka pelieHus 3a/iaud NpeycCMaTPUBAET BBITIOJIHEHUE TAOB:

1 sran. OnpeneneHue TepMoB JMHTBUCTHYECKOM niepemenHoi (JIIT). B Hamem
ClIy4ae TEpMBbI TaKOBBI: «OueHb Manasy; «Mamnas»; «Cpenssisan»; «Bricokasy.

2 stan. PaHKupoBaHUE TEPMOB.
B nmanHOM citydyae MOHO BBINOJIHUTH PaHKUPOBAaHHE "MO Bo3pacTaHuto'. Ta-
KM 00pa3oM, pe3yJIbTaTOM BBIMIOJIHEHUS dTana OyIeT Mocae0BaTeIbHOCTh:

1 —"Ouens manas"; 2 — "Manas"; 3 — "Cpennss'; 4 — "Bricokas".

3 aran. OnpenesieHre HHTEPBAIOB TEPMOB (TO €CTh Ha3HAUEHUE JIEBOM U MPaBO
IpaHUI] MHTEpBaja). B KaXX/10M KOHKPETHOM CiIy4yae ATH T'PaHMIIbl OyAyT pa3iuyHBI.
B Hamem npumepe nuHrBUCTHYECKass nepemeHHass «3AC» uMeeT KpailHIOK JIEBYIO
rpanuity 0%, a kpaitHtoro mpaByro — 60%. [IpomexyTouHble 3HAaUCHUSI BHIOUPAIOTCS
Ha OCHOBE MPAKTUYECKOTO OMbITa. [ paHHYHbIE apbl 3HAYEHNU TEPMOB YCTAHOBJIEHBI
TaKUMU, KaK MpeJICTaBIICHbI B Ta0IUIIE /

Tabnuua 7 — JleBas u npaBasi rpaHHIIbl UHTEPBAJIOB TEPMOB

Howmep u HaumeHnoBanue tepma | JleBas rpanuna | [IpaBas rpanuna
1 — "Ouens manas" 0 10
2 —"Manas" 5 30
3 —"Cpenuss" 20 50
4 — "Bpicokas" 35 60
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4 sran. 'padpuyeckoe n300paKeHUE YCTAHOBJIEHHBIX TPAaHUI] UHTEPBAJIOB TEPMOB

(pucyHoxk 28).

4 L

3 e S o Bt S RS S

2 e

1 ++++++++++
| | | | | | | |
I I I I I I I 1
0 5 10 20 30 35 50 60

2)

Pucynok 28 — I'paHuliibl HHTEPBAJIOB

5 artan. KoppekTupoBka rpaHull UHTEPBAIOB TEPMOB (HEOOs3aTEIbHBIN ATaM).
6 stan. Beibop metona noctpoenus OII.

st moctpoenust GyHKIUN MPUHATICAKHOCTH UCTIONB3YIOTCS (DYHKIIUN:

1 eciu x<a

1) u (x,a,b) = F, ecmu a<x<b (18)
—a
0, ecnu X=>hb

1,00

0,80 \

0,60 \

0,40 \
0,20 \

0100 T T T T T T T T T T T T

Pucynox 29 — @I nns Beipaskenust (18)

0, eciu x<a
(%, a,b) = E;a, eciu a<Xx<Db (19)
1 eciu X>Db
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1,0 /
0,8

0,6 /
0,4

/

0,0 T T T T T T T T T T

Pucynok 30 — ®I1 qis Beipakenus (19)

0, ecu Xx<a
X—a
—, ecm a<X<ZC
3) p(x,a,b,c)=4C"2
b-x
——, ecm C<X<bh
—-C
0, ecnu X>b
1,00
/\
1
1
0,50 !

\
/

0,00 f—

[@ I, S

a b X
Pucynox 31 — @I st Beipaskenust (20)
0, ecnu Xx<a
4) x-a eciu a<Xx<c
c-a’
mw(x,abcd)=< 1 ecmu c<x<d
b—x
, ecm d<x<b
b-d
0, ecnu Xx>b
1,00 /| \
0,50 / i i \
0,00 ] T T T |! T |E T T T T T
a c d b X
Pucynox 32 — ®I1 ans Beipaskenus (21)

(20)

(21)
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(x-a)’

X,a,b) =exp| —
6) u( ) p 2 (22)
1,00 .
0,50
0,00 T T T T T Ii T T T T T T
o > a9 +
> >

Pucynox 33 — @I as Beipaskenus (22)

6. BbIGOP B YCJIOBUAX HEOITPEJAEJIEHHOCTHU

[Ipu pemenuu 3a7a4 BeIOOpa (OLEHKH) B YCIOBUSX HEOIPEJACICHHOCTH lielie-
COO0pa3HO MCIOJIb30BATh JMHIBUCTUUECKUI MMOJIX0/I, OCHOBAaHHBIN HA TEOPUU HEUET-
KUX MHOECTB.

B nanHOM ciywae, [Uisl TOMCKa pelleHrss HEOOXOJIMMO MUMETh HAaOOp MpaBHl,
aJICKBaTHO OTpaXXaroMINil CyTh MpeaMeTHON oOnactu. B kadecTBe mpumepa MOXKHO
MCIT0JIb30BaTh MPOAYKIIMOHHBIE MpaBuiia, OCHOBaHHbIE Ha (popmaTe «Eciau-Toy». Otu
MpaBUJia SIBJISIFOTCS OCHOBOM 0a3bl 3HAHWUW IKCTIEPTHOW CHUCTEMBI U CIYXKAT JJIs T0-
CTpOEHHUsI MeXaHW3Ma BbIBOJA pemieHuil. [loctpoenue 6a3bl 3HAaHUM OCYIIIECTBIISACT-
Csl COBMECTHO KCIIEPTOM MPEAMETHON 00JIaCTH U UHXKEHEPOM T10 3HAHUSIM.

ITpaBwra 6a3bl 3HAHUM UMEIOT BUL:

[TpaBuno 1. Ecnu: Ilena nmoctaBok J0/KHA OBITH HU3KAS.

To: IToctaBmuk 1 MOaXOIUT IJI0XO.

[TocTaBImIKUK 2 TOAXOAUT XOPOIIIO.

[TocTaBnuk 3 MOIXOAUT IJIOXO.

[ToctaBimKK 4 TOAXOAUT yIOBIETBOPUTEIIHHO.

[IpaBuno 2. Ecnu: YpoBeHb IIEHBI TOCTABOK MOXKET ObITh CPETHUN.

To: ITocraBmuk 1 MOAXOAUT yIOBIETBOPUTEIIHHO.
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[TocTaBmuK 2 NOAXOAUT XOPOIIIO.

[TocTaBmuK 3 TOAXOAUT yIOBIETBOPUTEIIBHO.

[TocTaBmuk 4 NOAXOAUT XOPOIIIO.

[IpaBuiio 3. Ecnu: Llena mocTaBok MOKET ObITh BBICOKOM.

To: [ToctaBmuk 1 mogxoauT XOpouUIo.

[TocTaBmMK 2 NOAXOAUT XOPOIIIO.

[TocTaBmuK 3 MOAXOAUT XOPOLIO.

[TocTaBmyk 4 NOAXOAUT XOPOIIIO.

[IpaBuiio 4. Ecnu: YciioBus omiatel HE UMEIOT 3HAYEHUS.

To: I[ToctaBmuk 1 mogxoauT XopouIo.

[TocTaBmMK 2 NOAXOAUT XOPOIIIO.

[TocTaBmKK 3 MOAXOAUT XOPOLIO.

[TocTaBmyK 4 NOAXOAUT XOPOIIIO.

[IpaBuno 5. Ecnu: TpeGoBanus K yCIOBUSM OIUIAThl HE )KECTKUE.
To: IlocraBmuk 1 mogxoauT Xxopouio.

[TocTaBmMK 2 NOAXOAUT YJIOBJIETBOPUTEIIHHO

[TocTaBmKK 3 TOAXOAUT yIOBIETBOPUTEIBHO.

[TocTraBmuk 4 MOAXOAUT XOPOLIO.

[TpaBumno 6. Ecnu: TpeGoBaHus K yCIOBUSM OIUIATHl — KPEIUTOBAHUE.
To: [ToctaBmuk 1 mogxoauT XOpOLIO.

[TocTaBmMK 2 NOAXOAUT MIIOXO.

[TocTtaBmuk 3 MOAXOAUT IIJIOXO.

[ToctaBmuk 4 NOAXOIUT XOPOLIO.

[TpaBumno 7. Ecnu: TpeGoBanus K KaueCTBY MPOIYKIIMU HE BHICOKHE.
To: I[ToctaBmuk 1 mogxoauT Xopouio.

ITocTaBmIKMK 2 TOAXOAUT XOPOIIIO.

ITocTaBmIKUK 3 OAXOAUT XOPOIIIO.

[TocTraBmuk 4 MOAXOAUT XOPOLIO.

[TpaBuno 8. Ecnu: TpeboBanus kK KaueCTBY MPOIYKITUU CPEIHUE.
To: I[ToctaBmuk 1 mogAX0AUT XOPOLIO.

[TocTaBIMK 2 TOAXOAUT yIOBIETBOPUTEIIHHO.
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[TocTaBmyK 3 NOAXOAUT YIOBJIETBOPUTEIIBHO.
[TocTaBmuk 4 NOAXOAUT XOPOIIIO.
[IpaBuno 9. Ecnu: TpeGoBanus K KaueCTBY NPOIYKIIUU BBICOKHE.
To: I[TocTaBmuk 1 MOAXOAUT yAOBIETBOPUTEIBHO.
[TocTaBmuK 2 MOAXOAUT IIOXO.
[TocTaBmMK 3 NOAXOAUT IIOXO.
[TocTaBmuk 4 NOAXOAUT XOPOIIIO.
ITpaBumno 10. Eciu: KonTpakT 3akmtodaercsa Ha 1 mOCTaBKy.
To: I[ToctaBmuk 1 mogxoauT Xopouio.
[TocTaBmuK 2 NOAXOAUT IIOXO.
[TocTaBmMK 3 NOAXOAUT MIIOXO.
[TocTtaBmKK 4 MOAXOAUT yIOBIETBOPUTEIBHO.
[IpaBumo 11. Ecau: KonTpakT 3akitodaercst Ha HeOOJIbIION IEPHOT.
To: IlocTaBmukK | MOAXOAUT MIIOXO.
[TocTaBmKK 2 MOAXOAUT XOPOLIO.
[TocTaBmMK 3 NOAXOAUT IIIOXO.
[TocTaBmKK 4 TOAXOAUT yIOBIETBOPUTEIBHO.
[IpaBuiio 12. Ecnn: KoHTpakT 3akimrodaeTcs Ha CpEAHECPOUHON OCHOBE.
To: IlocTaBmUK | MOIXOAUT MIIOXO.
[TocTtaBmIKMK 2 TOAXOAUT yIOBIETBOPUTEIIBHO.
IToctaBmuK 3 MOAXOAUT XOPOIIIO.
[ToctraBmuk 4 MOAXOAUT XOPOLIO.
[IpaBwiio 13.Ecnu: KonTpakT 3akitodaercss Ha JOJITOCPOYHON OCHOBE.
To: IlocTaBmuk | MOAXOAUT MIIOXO.
[TocTaBmKK 2 TOAXOAUT IJIOXO.
[TocTaBmMK 3 NOAXOAUT IIOXO.
[ToctaBmIKUK 4 TOAXOAUT XOPOIIIO.
JUJ1s OLIEHKU MOCTAaBIIMKOB PACCMOTPUM JIMHIBUCTUYECKYIO nepeMennyto (JII)
X = IPUBJIEKATENBHOCTh MOCTABIINKA, ONMPEICICHHYI0 Ha YHHBEPCAIIBHOM MHOXKE-
ctee U.

ba3zoBoe TepM-MHO)KECTBO X UMEET BUJ:
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T(X) = {mnoxas, y10BJIETBOPUTEIbHAS, XOPOIIIas }.
3nauenus ¢yHkiuil npuHaanexsHocty TepmoB JIIT mpencrasiens! B Tabn. 8 u Ha
puc. 34.

Tabmuma 8 — Ctpykrypa JII1 «mpuBiekaTeIbHOCTD MTOCTABITUKA»

3naueHust 6a30BOM EPEMEHHOM

Tepmpr JILT 00 |01 0,2 |03 |04 |05 |06 [0,7 |08 |09 [1.0
3Ha‘-ICHI/IH (I)YHKHI/II/I MMPpUHAOJICKHOCTHU
[Tmoxas 1,00 (1,00 |0,85 0,30 |0,10 |0,00 |0,00 (0,00 |0,00 |0,00 (0,00
VY noeneTBo- 0,00 (0,00 |0,00 (0,25 |0,70 |1,00 (0,70 |0,25 (0,00 |0,00 {0,00
pI/ITeJIBHaH
Xopormas 0,00 10,00 0,00 |0,00 |0,00 |0,00 |0,10 |0,30 10,85 1,00 |1,00
JIN "npuBnekaTenbHOCTb NocTaBLUyKa"
o ~ 7\ '
e \ o > /
g J8 \__/ AN
s \_/ \_/
X, P
ol N AN
0,0 = & 4 :\:./: - = -

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
Ba3oBast nepeMeHHas X
=o— [1noxas —&— Y[0BNeTBOpUTENbHAs —&— XopoLuasi

Puc. 34 — ®ynkius npunaanexHoctu JIIT «mpuBiekaTenbHOCTD MOCTABITUKA

MopenbHbIi IpUMEpP pELICHUs 3a1a4n

Jlnis penieHust 3ajjaun BIOOpa MOCTABIIMKA B HEYETKUX YCIOBHSIX MCIIOJIb3yEM
JIOTUYECKUI BBIBOJI, KOTOPBIM pean3yeTcs 3a 4 Jrarna.
1. BoiOpaTh npoayKUHOHHBIE IPABUJIA, COOTBETCTBYIOLUE UCXOAHBIM TPEOOBAHUSM.
2. JIns ka)kqoro MoCTaBUIMKA M0 Ka)KIOMY BBIOpAaHHOMY IPaBUILY ONPEEIUTD JIMHT-
BUCTHYECKYIO MEPEMEHHYIO, OTPAKAIOIIYIO ITPUBJIIEKATEIBHOCTD MMOCTABIIMKA C TOY-
KM 3pEHUs TaHHOTO MPaBUJIA.
3. JIsg Ka)kaoro mocTaBIIMKa OMPENEIUTh PYHKIMI0O COBMECTUMOCTH €ro MpHUBJIEeKa-
TEJIBHOCTH C YYETOM BCEX IMPaBUJ KaK BBIMYKIYI0O KOMOMHAIMIO (DYHKIHMI COBMe-

CTUMOCTH, OIIPCACIICHHBIX HaA IIare 2 1 OTACJIBHBIX IIPABUIIL.
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4. Tlo monyyeHHBIM (DYHKIIUSIM COBMECTUMOCTH BBIOpaTh HauOoJiee MPUBJICKATEIb-
HOT'O ITOCTAaBIIIHKA.

Hcxomaubie TpeOOBaHUSAMHU K TTOCTaBIIUKAM MOTYT OBITh CIIEYIOIINE:

IICHA MOCTABOK J0JDKHA OBITh HU3KAas;

YCJIOBUS OIJIAThl HE UMEIOT 3HAYCHHUS;

TpC6OBaHI/I$I K Ka49CCTBY IIPOAYKIIHUH BBICOKHUC!

* & & o

KOHTPAKT 3aKJII0YAETCS Ha CPETHECPOUYHOI OCHOBE.
B cooTBeTcTBUUM € ATUMM UCXOJHBIMU TPEOOBAHUAMHU Ha wmare 1 BeIOMparoTcs
IpOAYyKUHUOHHBIE npaBwia 1,4, 9, 12.
ITo 3Tum npaBuiiam Ha mare 2 ais [HoctaBuka 1 onpenensiem:
IO LIEHE MOAXOIUT IUI0XO:
10 YCJIOBHSM OIUIAThI MOJXOIUT XOPOILIO;
10 KQ4ECTBY IMOAXOAUT YAOBJIETBOPUTEIIBHO;
10 MPOAOJKUTEIIBHOCTH KOHTPAKTA MOAXOIUT IIJI0XO.
Jns [ocraBmiyka 2 onpenensem:
IO LIEHE MOAXOIUT XOPOILO;
10 YCJOBHSM OIUIATHI MOJXOIUT XOPOILIO;
10 KaYEeCTBY MOAXOAUT MIJIOXO;
10 TPOJOJKUTEIHOCTH KOHTPAKTA MOAXOIUT yIOBIETBOPUTEIIBHO.
Jns [ocraBmuka 3 onpenensem:
IO LIEHE MOAXOIUT IUI0XO;
M0 YCJOBHSIM OIUIAThI MOJXOIUT XOPOILIO;
10 Ka4EeCTBY MOAXOIUT MIJIOXO;
10 NMPOJOJKUTEIIBHOCTH KOHTPAKTA XOPOLLIO.
Jns [ocraBmuka 4 onpenensem:
IO LIEHE MOAXOIUT YIOBIETBOPUTEIBHO;
10 YCJIOBHSM OIUIAThI MOAXOIUT XOPOLLIO;
M0 Ka4eCTBY MOAXOIUT XOPOLIO;

I10 IMIPOAOJIKUTCIIBHOCTH KOHTPAKTA IIOAXOAUT XOPOIIO.
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Ha mare 3 onpegenum GpyHKIHIO COBMECTUMOCTH MPUBIEKATEIBHOCTU KAk 10~
IO MOCTaBIMKA C YYETOM BCEX MPaBMJI KaK BBIMTYKIYI0O KOMOMHAIMIO (PYHKIIMIA COB-
MECTUMOCTH JJIs1 OTACIBHBIX IIPAaBUIIL.

JUtst Hamero mpuMepa NpUMEM, YTO BCE MapaMeTphl (LIEHA, YCIOBHUS OIUIATHI,
KAaueCTBO MOCTABOK, JUIMTEIIbBHOCTh KOHTPAKTA) PABHO3HAYHBI C TOUYKHU 3pEHHUS O0IIEiH
MPUBJIEKATEILHOCTH, T.€. BECOBBIE KOI(PPUIIUEHTHI BHITYKIION KOMOMHAIINY PABHBI:

W1 MW2=M®W3 =04 = 0,25,

Za)l =1

1

Jlist mocraBiiyka 1 onpenensiem:
M; (npuBnekarenpHOCTh [locTaBmmka 1) =
= 0,25 x M(mmoxas) + 0.25 x M(xopomas) + 0,25 x M(ynosnerBopurensHas) + 0,25

X M(moxas) =

05 0.5 0,425 0,2125 0,225 0,25 0,2 01375 0,2125 0,25 0,25
0’0102 03 040506 07 08 09 1
JIns mocTaBIIMKA 2 ONPENEsaeM:
M, (mpuBnekarenbHoCTh [locTaBiuka 2) =
= 0,25 x M(xopomas) + 0,25 x M {xopomwas) + 0,25 x M(munoxas) +

+ 0,25 x M(ymoBI€TBOpHUTEIbHAS) =

0,25 0.25 0,2125 01375 0,2 0,25 0,225 0,2125 0,425 05 05
0 01’ 02 03 '04°05 06 07 08 09 1

J{nst mocTaBIUKa 3 onpeaesnsaem:
M3 (npuBnekareabHocTh [TocTaBmuka 3) =
= 0,25 x M{mnoxas) + 0,25 x M{xopomas) + 0,25 x M(mioxas) + 0,25 x

M(xoporas) =

05 05 0425 015 0,05 0,0 0,05 015 0,425 05 05
0010203040506 07 08 09 1]
Jnst mocraBiiuka 4 onpeaensem:
M, (npuBnekarenbHOCTh [TocTaBiuka 4) =
= 0,25 x M(ynoBnerBopurenshas) + 0,25 x M(xopomas) + 0,25 x

M {xopomas) + 0,25 x M(xopomas) =
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0,0 0.0 0,0 0,0625 0175 0,25 0,25 0,2875 0,6375 0,75 0,75
0'01'02" 03 '04'05'06° 07

10,2 08 '09 1
Ha 4 srame ocymectBisieM BHIOOp HanOoJiee MPUBIEKATSILHOTO TTOCTABIINKA T10
MOJTYYEeHHBIM (PYHKIIMSIM COBMECTUMOCTH.

JIJ1st TOTO MOHO HCITOJIb30BaTh BHIOOP MO OOOOIIEHHOMY PACCTOSHUIO XEM-
MuHTa. B 3TOM ciydae 1enecoo0pa3Ho CTPEMUTHCS K TOMY, YTOOBI OIICHKA MPHBJIE-
KaTeJIHbHOCTH OblJIa KaK MOXKHO OJivKe K 1. DTy 1€ MOXKHO M300pa3uTh C MOMOIIIBIO
HEYETKOTO MHOXKECTBA S «YHUCI0, OIMU3K0E K 1».

DyHKIUS MTPUHAIISKHOCTH HEYETKOTO MHOXecTBa S umeeT B (puc. 35):

0'01'02'03'04'05'06'07'08'09'1

S_{o O 0 0 0 0102030609 1}

HM "umcno, 6nuskoe k 1"

1,0
0,8

0,6 /
/

0,2 //
0,0

on

o o1 02 03 04 05 06 07 08 09 1
bazoBas nepeMeHHasa X

»

Puc. 35 — OyHKums npuHAATIC)KHOCTH HEYETKOTO MHOXKECTBA S.

EctecTBeHHO, 4TO cienyeT BhIOpaTh TOrO MOCTaBIINKA, AJI1 KOTOPOTrO JUHIBU-
CTHUECKas MepeMEeHHasi «IIPUBJIEKATEIIbHOCThY, NOJMyUYeHHasl Ha 3Tane 3, oToOpaxa-
eTCsl B HEUETKOE MHOKECTBO C MUHUMAJIBHBIM PACCTOSIHHEM XEMMHHTa OT HEYETKO-
IO MHOKECTBA «YHUCIIO, OJ13K0e K 1».

Paccrosiane XemMMHHTa J1aeT OIEHKY PACCTOSIHHS MEXIYy HEUETKUM MHOMXKE-
CTBOM «YHCIIO, ONHM3K0e K 1» M HEUeTKMMH MHOXecTBaMu M; (IIpHUBIIEKATEILHOCTD
noctaBmyka 1), M, (IpUBJIEKaTeIbHOCTh MOCTABIIMKa 2), M3 {IpUBJIEKAaTEILHOCTD
nocraBiuka 3), My {IIpuUBICKaTEILHOCTh MOCTABIINKA 4).

Ha puc. 36 mpencraBiena rpaduyeckas WUTFOCTPALUS BBIIIE TPUBEACHHBIX

pacyeToB.
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1,0

0,8 /

'50'6 / ->—
0,4 ~a L

r—— -
2 < = =
0, Sy
0,01 T
o ot 02 03 04 05 06 07 08 09 1

ba3oBasi nepemMeHHast x

—a— Yucno, 6nm3koe K eanHnue —l— 1-1i NOCTaBIUMK —4— 2-I1 NOCTaBLLNK

a)

1,0

0,8

0,6
|
=

0,4

0,2

0,0

0 o1 02 03 04 05 06 07 08 09 1
basoBas nepemMeHHas X

|+“|MCHO, 6/11M3K0e K eanHnLe —a— 3-I4 NOCTaBLUUK - @ - 4-I NOCTaBLUMK |

6)
Puc. 36 — ®yHKIIMN COBMECTUMOCTH MOCTABIIUKOB:
a) 115t 1-ro 1 2 —To MOoCTaBIIMKOB, 0) /7151 3-T0 U 4 —TO MOCTABIIUKOB

N3 pucynka BUAHO, 4TO KpuBasi (PYHKIIMU COBMECTHUMOCTHU I 4-TO MOCTaB-
KA HAXOJIUTCS HamOojee OMM3KO K KPUBOW (DYHKIIMH MPUHAICKHOCTH «UHUCIIO,
onmuskoe K 1». Takum 00pa3om, gaxe MpeaBapUTENbHBIN (BU3yaIbHBIN) aHATU3 JTaH-
HBIX MTO3BOJISIET YTBEPKIATh, UTO HanboJIee MpUBIIeKaTeNIeH 4-i1 MOCTABIIUK.

Paccrosinus XemMmuHra o603HauuM d,,d,,d,,d, ¥ OHIPENEIUM CIIEAYIOIHNM 00-

pazom:
¢ JU1sl IpuBJieKkaTebHOCTH [locTaBmuka 1:

d,=10,5 - 0] +]0,5 - 0] +]0,425 - 0| +/,2125 - 0| +]0,225 - 0| + [0,25-0,1| + [0.2-0,2| +
10,1375-0,3] +/0,2125-0,6] + + |0,25-0,9| + [0,25-1| = 3,9625:

¢ JUIS IpUBJIeKaTeIbHOCTH IlocTaBmuka 2:

do= [0,25-0] + [0,25-0] + [0,2125-0[+ |0,1375-0| + [0,2-0| + [0,25-0,1|+]0,225-0,2 +
10,2125-0,3| + |0,425-0,6| + [0,5-0,9| + [0,5-1| = 2,3875;

¢ JUIS IpuBJIeKaTenbHOCTH IlocTaBmuka 3:
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d3=10,5 - 0] + [0,5 - 0] +]0,425 - 0] +|0,15 - 0| +/0,05 - 0] + [0 - 0,1| +/0,05 - 0,2 +/0,15
- 0,3| +/0,425 - 0,6| +|0,5-0,9| + [0,5-1| = 3,1;
¢ JUIs IpuBJieKaTenbHOCTH [locTaBmuka 4:
ds= [0 - O] +]0 - O] +|0 - O] + |0, 0625 - 0| +[0,175 - 0| + |0,25-0,1| + |0,25-0,2| +
10,2875-0,3] + [0,6375-0,6| + + [0,75-0,9| + [0,75-1| = 1,45.

HO KpI/ITepI/IIO MUWHUMAJIIBHOTI'O paCCTOHHI/Iﬂ XCMMI/IHFa BBI6I/IpaeTC$I IIOCTABIINK

4, Tak KaK d;>d3>d>>ds.
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