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METOAOUKA ®OPMUPOBAHUA SKCIMNEPTHbLIX
nynoB v reynn and nPOBEAEHUA 5
OKCMNMEPTHO-AHANTUTUYECKUX UCCITIEAOBAHUA

Meabnuk I1. B.!
(@eodepanvroe cocyoapcmeennoe 6100HcemHoe HayuHoe
yupeoicOeHue — « Pecnybiukanckuti ucciedosamenbCkull
HAYYHO-KOHCYIbMAYUOHHBIU YeHmp IKCHepmu3bl)

B cmamuve npeodnosicern nooxoo x gopmanuzayuu npoyecca gopmu-
POBAHUSL IKCNEPMHBIX 2PYRR (NY]I08), OCHOBAHHBIL HA NPUMEHEeHUU
MEMO008 KOMOUHAMOPUKU, MEOPUL MHONCECNE U OTMHOUWEHUT, MeO-
Uy mMampuy, Mempuieckux anopummos Kiaccupurayuy u 102uKu
npeouxamos. [anvl onpedeneHust NOHAMUL NOUCKOBO20 00pa3a IKC-
nepma u 060codIeHHON 00ACNU KOMNEeMEeHYUU.

KiroueBbie cloBa: 3KCHEPTHO-aHAIUTUYCCKUE UCCIEAOBaHUS,
HAYYHO-TEXHUYECKUN MPOQUIb, SKCHEPTHBIN Iy, dKCHEepTHAS
TpyIIa, TOUCKOBBIA 00pa3 sKcmepTa, 001acTh KOMIIETCHITHH.

1. BeedeHue

dopMupOBaHUE KCIEPTHBIX ITYJIOB M TPYIII TSI TPOBEACHUS
KOHKPETHBIX 3KCIIEPTHO-aHAIUTUICCKUX UCCIICIOBAHAN HITH JKCIIEeP-
TU3 SIBJISICTCS BasKHEMIIEH 3amauedl opraHu3aluy 3KCIEPTHO-aHAIU-
TUYECKOW JIEATEIILHOCTA. DTOW MpoOIeMe MOCBSIICHO JOCTATOYHO
OOJIBITIOE KOJIMUECTBO ITyOJUKAINA KaK OTCYECTBCHHBIX, TaK U 3apy-
0exHBIX aBTOPOB. OTHAKO MpeIaraeMble B HUX MOAXOJIbI HOCST, KaK
MPaBUIIO, WHTYUTHUBHO-CYOBCKTHBHBIH XapakTep W KpaiiHe ciabo
dhopmammzoBanbl. PaccmarprBaeMast B HACTOSIIEH CTaThE OPUTHHATD-
Has METOJWMKA PEaln3yeTCs Ha OCHOBE YETKO CTPYKTYPHUPOBAHHBIX
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WCXOIHBIX JaHHBIX U (POPMaTHN30BAHHOTO ITOAX0/IA TIPH OPTaHU3AIIH
rporeayp ux oopaboTKH.

3amady o (OpMHUPOBAHUIO IKCIIEPTHHIX TPy (IIyJI0B) VIS IPO-
BEICHUSI KOHKPETHBIX 3KCIIEPTHO-aHATUTHUECKUX HCCIICAOBAHUN HIIH
akcriepTus (naee — DAN) MOXKHO OIIpeneTuTh, Kak OTHOIIEHHUE [5]:
(1) LEAXE,

rae E — MHOXecTBax 9KCIEepPTOB, 3apETUCTPUPOBAHHBIX B ITPOH3-
BOJILHOM peecTpe dKCcrepToB (manee — Peectp),

A — MHOXeCTBO PoBOIUMBIX DAU.

B mmpokoM cMbIcTie porieaypa, peanu3yomas JaHHOE OTHOIIIe-
HUE, J0JbKHA 00ecTIeYuBaTh MOJTOTOBKY CIFCKA SKCIIEPTOB, KOTOPBIX
TUTAHUPYETCs MPUBJIEYb K MPOBEACHUIO OJHOTUIHBIX DAU, mmero-
IUX, KaK TIPaBWIO, OMWH MIabIOH (IKCIEPTHYIO KapTy, aHKETY).
OO6BIYHO 3TO OJIOK M3 HECKOIBKUX AKCIEPTHO-aHATUTHYECKHUX HCCIIe-
JOBaHH, MPOBOIMMBIX B PaMKax OJTHOT'O KOHKPETHOTO JOroBopa (3a-
JaHusl, KOHTpakTa). B y3KoM ke cMbIciie 3Ta nmpoueaypa noapasyMme-
BaeT OTOOp DKCIIEPTOB M3 HWMEIOMIETOCS Iyia JJsl TPOBEIACHHS
KoHKpeTHoro DAU, HanpuMep, IUTst OLEHKH TOT'O WM HHOTO IIPOEKTa.
YcnoBuMmcs, 4TO, TOBOPA HIKE O (POPMHUPOBAHUH SKCIIEPTHOTO ITyJIa,
OyzeM MOHMMATh MO/ ATUM pelIeHHe 33Ja4d B IIHPOKOM CMEBICIIE, a
ynoMuHasi OpMUPOBAHHUE TPYIITHI — B Y3KOM.

B 3aBrucumocTu oT pacrnonaraeMoro oobeMa anpruopHoi HHpop-
Manuu 00 o0sekTe DA, alropuT™ pemeHnsT paccMaTpuBaeMoi 3a-
Ja91 MOKET OBITh ABYX OCHOBHBIX BHIOB.

1. Ecnu sKkcnepTHBIN My UIsl TPOBeACHUs ONOKa OJHOTUITHBIX
SKCHEPTHO-aHATUTHICCKUX UCCIIEAOBAaHUN OPMUPYETCS B YCIOBUAX
OTCYTCTBUS TTOJTHON MHGOpMAIHK Kak 00 WX 00IIeM KOJIUIECTBE, TaK
W 0 Hay4yHO-TexHH4YeckoM npoduie [5] (manee — HTTI) xaxkgoro koH-
kpeTHOoro AU, BXoasIero B paccMaTpUBaeMblid OJIOK, TO UMEETCS
BapHaHT PEIICHU 3a/1a4l «CBEPXY-BHU3Y.

B sTom ciydae cHauana moimKeH OBITh CO3[aH SKCIEPTHBIN Myl
(IpryYeM ¢ TOCTATOUYHON CTENEHbIO U30BITOUHOCTH B CHITY YKa3aHHOU
HEOTIPEAETICHHOCTH), a 3aTeM YK€ U3 3TOTO ITyJia chOpPMHUPOBAHBI IKC-
MepPTHBIE TPYMITHI 17151 TPOBENECHUS KOHKPETHBIX DA

OTOT METOJ TaKKe IPUMEHUM, HalpuMep, Koraa GopMUpPyeMBbIi
SKCHEPTHBIN My A0JKEH OBITH MPEIBAPUTENBHO 3aKpeIieH COOTBET-
CTBYIOIITUMH HOPMAaTHBHO-ITPABOBBIMH aKTaMHU.
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2. Ecimn ke kommaectBo m HTII skcniepTHO-aHATUTHIECKUX HC-
CJIETIOBAaHUI N3BECTHHI 3apaHee (JIMO0 JOCTATOYHO YETKO ONpPeIeICHBI
BpEeMEHHBIE pAMKH NOCTYIUICHHS 3asiBOK Ha IipoBeeHue 61oka DAN),
TO MPEICTABIACTCS Leneco0OpasHbIM Cpasy MoAOUPaTh IKCIIEPTHBIE
TPYIIIBI AT MpoBeAeHU KOHKpeTHRIX DAU. [Ipu sTom dopmupoBa-
HHE DKCTIEPTHOTO ITyJia s 6;10ka DAW mpeBpaTuTCs B 9YHCTO HOMHU-
HAJIBHYIO TIPOLENYpPY OOBEAWHEHHS YK€ MMEIOLIUXCS IKCIEPTHBIX
TPYMII, 2 COOTBETCTBYIOIIAs 3aa4a OyAeT pelieHa «CHI3Y-BBEPX».

C ToukHM 3peHHS MEPCICKTHB aBTOMATH3AIUH TIporiecca GopMu-
POBaHUsI SKCIIEPTHBIX ITyJIOB BIIOJIHE OYEBHUHO, YTO Hauboee mpe-
MOYTUTEIILHBIM SIBJISICTCS. BTOPOM BapHaHT pelleHus 3amadyu (T.e.
«CHHU3Y-BBEPX)), IOCKOJBKY B JAHHOM CIIydae MMEETCS TOCTaTOUHBIN
o0beM anpuopHoii nHGopMauuu. B cBs3u ¢ 3TUM, nanee OCHOBHOE
BHUMaHue OyJeT yaeieHO IMEHHO 3TOMY METOAY.

2. O6wue nosnoxeHusi

B nensx obecrneueHuss TOCTOBEPHOCTH pe3yibTaTtoB DAU mpu
(hOpMUPOBaHUU KaK SKCIIEPTHHIX ITYJIOB, TAK U TPYIII, JOJDKHBI OBITh
COOJTIOICHBI CIICAYIOIINE OCHOBHBIC TTPUHIIMIIHI |8, 9]:

— Hay4YHas CIeIMaIu3anus, 00JacTH HAyYHBIX UHTEPECOB, YPO-
BEHb KBAJTU(PHUKAIUH U OIBITA OTOUPAEMBIX IKCIIEPTOB JOIKHBI COOT-
BETCTBOBATh TEMATHKE U YPOBHIO CIIOXHOCTH (MacmTabHocTn) DAU,
K BBITTOJTHEHUIO KOTOPBIX WX TUIAHUPYETCS MPUBIIEYb (TIPUHIIAT COOT-
BETCTBUS);

— 0TOMpaeMbIe PKCIIEPTHI HE JTOJIKHBI HMETh JIMYHON 3aMHTEpe-
COBaHHOCTH B TIOAITOTOBIICHHBIX HMH pe3ynbraTtax JAU, pekomeHaa-
[ASX ¥ BBIBOJIAX (TMIPUHITATI OTCYTCTBHUS KOH(MINKTa HHTEPECOB);

— YpOBHH NPo(ecCHOHAILHONW MOATOTOBKA W KOMIICTEHIUH, a
TaK)Ke CIEKTP MPEICTAaBUTSIHLHOCTH YKCIIEPTOB (POPMHUPYEMOTO TTyiIa
(Tpymmbl) JOIHKHBI OBITH cOAaTaHCUPOBAHBI (TIPUHIIAIT KOJIIETHATIBLHO-
CTH).

[Iponenypa oTOopa 3KCIEPTOB B SKCHEPTHBIHN My (TPYIHILY) MO-
XKeT OBbITh MPEJCTABICHA B BUJIE IOCIEIOBATEIEHOCTH CIEIYIONINX
onepanui:

— (hopMHpOBaHHE MOUCKOBOTO 00pa3a IKCHePTa;

— TIOWCK 3KCIIEPTOB, YJIOBJIETBOPSIONINX TOUCKOBOMY 00pa3y;

— (popMHpOBaHKE CITHCKA KCIIEPTOB ITyJ1a (TPYIIIIHI).
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B xadecTBe HCXOMHBIX JAHHBIX [T PEATH3AIIH IePEINCICHHBIX
oTiepanuii 1eJIeco00pa3Ho MPHUHATH COBOKYITHOCTh 3HAYCHUN He-
CKOJIBKHX TPYIII TapaMEeTPOB, OTHCHIBAIOIIIHX

— 00BeKT DA,

— TpeOyeMylo HayYHYIO CIIeIIHaIN3alnio, 00JacTh HAYYHBIX HH-
TEpECOB, YPOBEHb KBATU(PUKAIIUH U OTIBIT OTOUPAEMBIX SKCIIEPTOB;

— OTCYTCTBHE KOH(IUKTa WHTEPECOB, T.€. IMYHOH 3aHMHTEpPECO-
BAaHHOCTH OTOOpPAHHBIX IKCIIEPTOB B pe3yiabTaTax DAW, K BHITIONHE-
HUIO KOTOPBIX WX IJIAHUPYETCS MPUBJIEYb.

K mapametpam, xapakrepusyomum o0sekT DA, MOKHO OTHe-
CTH:

— HTII mpoBogumoro DAU (T.e. KOTMIECTBEHHYIO OIIEHKY COOT-
BETCTBUSI O0BCKTA HCCICOBAHUN MPUHSATHIM HAYYHO-TEXHUYCCKHM
KjaccupukaTopam);

— YPOBEHb CIIO)KHOCTH 00BEKTa (MacmITaOHOCTH MPOBOIUMOTO
DAN).

K mapamerpam, xapakTepu3yoOIUM HAYYHYIO CIICIIUAIN3AIINIO,
00J1aCTh HAYYHBIX HHTEPECOB, YPOBEHDL KBATH(DHUKAITUN U OIBIT OTOH-
PaeMBIX IKCIIEPTOB, OTHOCSAT, KaK MPaBUIIO:

— HAyYHYIO0 CHCIMATU3AIUI0 U O0JIACTh HAYYHBIX WHTEPECOB B
COOTBETCTBHU C MPUHSATHIMU KIACCUPHUKATOPAMH HAyYHO-TECXHUYE-
CKO¥ MH(pOpMAIIHH;

— HaJIMYUE HAYYHBIX TPYIOB B IAaHHOW 00JACTH 3HAHMS, YUCHOU
CTETICHH, YICHOTO 3BaHUS;

— CTaX HAyYHOU (ITeIarorHIeCKON H Tp.) paboThI;

— MOKa3aTeNH IMyOJIMKAITMOHHOH, TATCHTHOW HMJTH TPAHTOBOM ak-
TUBHOCTH;

— 3aHUMAaeMYI0 JOJDKHOCTb, MECTO PabOTHI (PETHOH);

— KOJIMYECTBO M Ka4€CTBO BBHINOJHEHHBIX DAU;

— TeKyIlas 3aHATOCTh B Apyrux DAU.

Hakownerr k mapamerpam, O3BOJISIFOIIIMM YCTAHOBUTH OTCYTCTBUC
KOH(JIMKTa HHTEPECOB, MOJKHO OTHECTH!

— HCTOPHIO (CIIMCOK MECT) y4eOnl, paboThI SKCTIEPTOB M 3aHUMA-
EMBIX UIMH JOJDKHOCTCH;

— HCTOPHIO (CIHCOK MECT) yueOBI, pabOTHI M 3aHIMACMBIX JTOJIK-
HOCTE# aBTOpa (KOJUICKTHBA), OO CITMCOK OpTraHU3aIHid, mpeiara-
fouux nposeaenue DAU uny 3aMHTEPECOBaHHBIX B €r0 pe3ysbTaTax.
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3. ®opmupoeaHue nouckoeoz20 obpasa akcrepma

B undopmatuke moa nouckogvim 06pazom 0OBIIHO MOApPA3ZyMe-
BaeTCs TEKCT, COCTOSALINN M3 JEKCHYECKUX €AMHUL] HHPOPMAaIHOHHO-
MOMCKOBOTO SI3bIKA, BBIPKAIOUINN cofepKaHne MH()OPMAIIMOHHOTO
3ampoca W TMpeIHa3HAYeHHBIA ISl pealn3anuyd WHGOPMAIHOHHOTO
roucka [10].

Ha ocHoBanuu 3T0r0 OIpeaeneHnst HOHATHE HOUCKOB020 00pa3a
axcnepma (ganee — [103) MokHO chOpPMYIUPOBaTh, KaK OUCKOBBIH
o0pas3, mpeAcTaBiAoINiA coboii hopManu3zoBaHHBIH HaOOp TpeboBa-
HUH, TMPEeIbIBISIEMBIX K OTOMpPAEMBIM JKCIEpTaM, W COAEPIKaIHii
HACHTHU(PHUKALNOHHBIE IPU3HAKY U APYTHE CBEJCHUS 00 SKCIEepTe, He-
ob6xonumble 111 POpMUPOBAHUS TIOMCKOBOTO 3a1IpOca U OCYILECTBIIe-
HUS TIporieyphl moncka [1].

B kagectBe ocHoBHOro komroHeHTa I1OD memecoobpa3Ho wmc-
noas3oBath HTII uccnenoBanus [5]

2) Y= ||)’1k * Vik J’/k”T,

rzie Yji € [0, 1] — unTerpanbHblii napaMeTp, yIUTHIBAIOIIMH Be-
coBoil kod(dunmeHT j-ii oTpacnu 3HAHUS B k-M HCCIICIOBaHUH,
a Takke TpeOyeMBId ypOBEHb KOMIIETCHTHOCTH JKCIIEpTa B j-U OT-
pacny 3HaHUS, HEOOXOAUMBINA JUISI KAUECTBEHHOTO MPOBEACHUS A-TO
WCCJIC/IOBAHNS;

J — obmiee komMYecTBO OTpacie 3HAHWS Ha HHU3IIEM YPOBHE
HepapXHUH UCTIONB3yEeMOH KiTacCU(pUKAIIIH.

Kaxxmoe otmensHOE mpoBomumMoe DA Takke MOXKET 3aTparu-
BaTh OHOBPEMEHHO HECKOJBKO TPYIIIT OTPAcei 3HAHH, B TOM YHCIIE
JIOCTATOYHO «OTHIAJICHHBIX» U 000COOJEHHBIX JPYT OT JApyra B MPO-
CTpaHCTBE MCHOJIB3YeMOH Kiaccuukanuu (nanee — obocobnennas
obnacmo komnemenyuu, OOK). Kak nmpaBuito, Takast CHTyarust MOXET
MMETh MECTO TPH BBINOJHEHUH CIOXKHBIX MEXKIUCIUIUTHHAPHBIX
DAU, a Taxke MpHU IKCHEPTH3E MACIITAOHBIX HAYYHO-TEXHUIECKHIX
MPOEKTOB Ha MPEIMET UX IeJIeCO00Pa3HOCTH U PEan3yeMOCTH.

Hcxonst m3 caMbIx 00IITHX COO0paKeHUH, MOYKHO MPEITION0KHTD,
YTO KOJMIECTBO IKCIIEPTOB, HEOOXOoAMMOe sl mpoBeAcHus AU, He
JI0JKHO OBITh MeHbIe unciaa OOK, cocrapnsronux HTII uccnenoa-
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HUS, TTOCKOJIBKY HAWUTH OHOTO, a YK TeM 00Jiee HECKOJIBKIX JdKCIIEp-
TOB C KOMITETEHITUEH CIIOKHOHW CTPYKTYPHI TIPEACTABISCTCS TOCTa-
TOYHO MPOOIEMAaTUIHBIM.

B cBs131 ¢ 3TUM MOKET BOBHUKHYTH 33J1a4a pa3/IeICHUs] KOHKPET-
HOTO CIIOKHOTO AU MeX Ty HECKOTHPKUMH IKCIIEPTAMH B YACTH, COB-
najaroniei ¢ ux crennanuzanuei. Tem He MeHee, He UCKITIoYasi Bepo-
SITHOCTH (XOTS ¥ JIOCTaTOYHO MAJIOW) CYIIECTBOBAHUS IMOIXOSAIINX
MHOTOITPO(IIIBHBIX SKCIIEPTOB, a TAKXKE B MHTEPECax OXBaTa MOTHOMN
TPYIIBEl HECOBMECTHBIX COOBITHI, PaCCMOTPHM BCE BapHAHTHI BO3-
MOXKHOTO pa3JICJICHUS 10 KOMIICTEHIIMSIM, KOTOPbIE MOTYT BO3HUK-
HYTb TIpH (POPMUPOBAHUY IKCTICPTHBIX TPYIIIL.

KonnuecTBo 000C00JIEHHBIX 00acTell KOMIIETEHIIMH B k-M HC-
CJICTOBAaHUU MOYKHO OTIPEACITUTH CIICIYIOIINM 00pa3oM:

/ 1’ Y1k > OI
(3) n = Z Oiks Gjke =1 1L, (¥j-1 =OAY>0AG>1),
j=1 0.

Hampumep, HTII ncciemoBanus, moka3aHHbIN Ha pUCYHKE 1, co-
JEePKUT TpU 000cO0ICHHBIE 00JIaCTH KOMITETCHIUH (1), = 3), Kaxkaas
13 KOTOPBIX MIPEACTABISIET COOOH IPYIIITY, COCTOSIIYIO N3 HECKOIBKHX
COCETHHUX OTpaciIeH 3HaAHUS B UCIIOIB3YEMOM KIacCU(PHUKAIIHH.

ook Y,

Puc. 1. I pagpuueckoe npedcmasnenue 0bocobnennvix ooracmetl
KOMnemenyuu

C noMoIIIEI0 POTIEYPhl aHATIOTHYHOM (3) chopMUpyeM BEKTOP-
cTpoky Gy:
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1 y1k >0,
4 G = |lg1r = gjx = 95l gix =1 ), @j—1 EOA@ESOAG>D),
OTNUYHBIE OT HYJIS JJIEMEHTBI g ji S%IIBHBI WHJIEKCaM «IepeIHIX
¢pontoB» OOK (i mpumepa Ha pucyHke 1 — 3TO UHIEKCHI j, o1
Jj3). O0111€e KOIMYEeCTBO TaKUX HEHYJIEBBIX JJIEMEHTOB PABHO My,.
TpancoHnpyeM BeKTOp-CTONOCIT Y), ¥ pa30o0heM ero Ha 1y, 0110-
KOB, UCTIONb3Ysl B KAYECTBE TPAHMUIL 3HAUCHHUS g ji :

) ¥ = || aic o Y- ond Wik = Yis-06] = [Yomon e[| =

| Yare Yo = Yo i |-

3Hast Ny, MOXHO BBIUYMCIHATH KOJIMIECTBO BCEX BO3MOKHBIX Ba-
puanToB pazouenuss HTII uccmenoBanus mo 060cobaeHHBIM 00ITa-
CTSIM KOMITETSHIINY (WM, APYTUMU CIIOBAMH — BapUaHTOB pacrpee-
neHns DAW Mexay JKCIepTamMH I0 WX CIeNHann3anuu). B 3Tux
LEISIX BOCTOIB3YyEeMCS BBIPAKEHHEM MPOU3BOIAIICH (YHKIWUU I

coueTaHuii 0e3 MOBTOpeHMIA [4]:
n

n
(6) F.(x)= (n) xt = Z Cixi= (142"
=0 l £=0
[punsB x = 1 ¥ MOJACTaBUB 3HAYEHHE N, JUIS k-I'O HCCIIEI0BA-
HUS TIOJTYYHM:
N .
(7) Fp = Z ci, = 2m,
i=0
[TockonbKy BbIOOpKa npu i = 0 B HalIeM Clly4ae HE WMeEeT
cMbIcia (Tak KakK YUCII0 OTOMPAEMBIX DKCIIEPTOB allPUOPH HE MOXKET

PaBHATHCS HYJIIO), TO BEIpAKEHUE HEOOXOIUMO ITpeoOpa3oBaTh ¢ yue-
TOM JIaHHOT'O OTPAHUYCHHUS

ng ; ng .
® Fe=Y  Cho=() " ch)-Ch =21
i=1 i=0

Crnemmduka 3amaun 1 ocobernnoctu Gopmyi (7) u (8), mMo3Bo-
JSIIOT TIPEACTaBUTh BO3MOXKHbIE BapuaHThl couetaHuii OOK B Buje
matpuisl [}, pasmeprocTbio (2 — 1) X n;,, CTPOKH KOTOPOH Hpet-
CTaBILSIFOT c000it Ny -paspsaHbie ABOUYHbBIC Yncia ot 1 jgo (2™ — 1),
a KOJIMYECTBO €IMHUIL B CTPOKax — yncio OOK B coueranuu — ng)-

7
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Jlyis paccMaTpuBaeMoro npuMepa Matpuna [, mpuMeT BUJI, IPeJICTaB-
JICHHBIN Ha pUCYHKE 2.

Yi

oK Y ook Y, anok Yz J

T

M.j

I
H B PHO O O
H R OOK K O
H O HFOK O R

J

Puc. 2. Bapuanumul 603MONCHbIX cOUemanuii 060COOIeHHbIX
obnacmeti xkomnemenyuu AU co croscnoim HTII (ny, = 3)
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YMHOXXHUM MO3JIEMEHTHO KaXyl0 CTPOKY MaTpullbl [}, Ha coot-
BETCTBYIOIIME OJOKH BEKTOPa-cTpokH Yj . ITOCKONBbKY KOIMYECTBO
cTon610B I, ¥ uncio 6110k0B Y, 0IMHAKOBO M PABHO My, TO B PE3YyJlb-
tTare moiayuuM Mmatpuny codetaHuii OOK — Y; pa3MepHOCTBIO
(2™ — 1) X ny:

) Yi = [Yap il Yapyx = Tapyx X Yoy k =
Faby i X [YGn ™ YGp-vie] =

[Ta) k X VG k= Ttap) k X Y(ipr-1) k)»

a=12"%—-1, b=1,n.

[Ipu mepexoxe ot 6;109HOM (HOPMEBI, TTOTYUYESHHON B pe3yIbTaTe
(9), kK 0OBIYHOM pa3MepHOCTb MaTPHIBI Yy, cTaHeT (2™k — 1) X J.

B rpadudeckom Buzme Matpuia Yy, A5 paccMaTpuBaeMoro MpH-
Mepa IMOKazaHa Ha PUCYHKE 2, U3 KOTOPOTO BHIHO, YTO 3JIEMEHTHI
MaTpullbl [ BEICTYHarOT B KayeCTBE CBOCOOPA3HBIX «TPUTTEPOBY,
BKITIOYAIOLINX MM HCKIIOYAIOUINX M3 MPOLEcca PacCMOTPEHUs Te
i nasie OOK.

4. Om6op 3kcnepmos, y0oes1iemeopsitow,ux NoUCKO8OMYy
obpa3sy

[Iporiemypa orbopa SKCIEPTOB B TPYINTY IS MPOBEACHUS A-TO
WICCIIETOBAHNS 3aKII0YAeTCs B ITOCIIEA0BATEIFHOM CPaBHEHUHU (par-
menTtoB ero HTTI, comepikaimuxcsi B CTpoKax MaTpuilpl Yy, ¢ BEKTO-
paM# KOMITETEHTHOCTH SKCIIEpTOB [5]:

(10) X; = ||peag = xj5 = || X € X, i = T,1,(10)

rae X — MaTpuia KOMIETEHTHOCTH 3KCIIEPTOB, 3aperuCTPHpO-
BaHHBIX B Peectpe,

xj; € [0, 1] — unTerpanbHblii napametp (kodduiment), xapak-
TepU3YIOUIUKA YPOBEHb KOMIIETEHTHOCTH i-I'O 3KCIIepTa B j-il oTpaciu
3HaHUS, TO €CTh HATMYKE KBATU(DUKAIIUN U OTIBITA, HEOOXOUMBIX JJISI
KaueCTBEHHOT 0 npoBeneHus JAU.

Crnenyet 0co00 OTMETHTD, UTO IS peanu3anuu cpaBHeHus HTTI
WCCIIEIOBAaHNNA M BEKTOPOB KOMIIETEHIIUH SKCIIEPTOB HEOOXOINMO
HaJIMYUE eMHON METOJMKH pacueTa 3HaUCHWA MHTETPaIbHBIX Tapa-
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METPOB Yj; U Xj; Ha OCHOBAHMH €IMHBIX UCXOIHBIX JaHHBIX. Paspa-
00TKa yKa3aHHOW METOAMKH TpelcTaBisieT co0oil 060coOIeHHYIO,
JOCTaTOYHO CIIOXKHYIO 3a/1a4y U OyIeT paccCMOTpEHa OTIENbHO.

OnuHakoBas pa3MepHOCTH (] X 1), a TakyKe eTUHBIN ITOIX0/T B IT0-
HUMaHUU U pacyeTe 3HAYEHUW AJIEMEHTOB BEKTOPOB Y, U X;, MO3BO-
JISIeT UHTEPIPETUPOBAThH X KaK TOYKM B 00IIEeM J-MEpHOM €BKIHIO-
BOM IIPOCTPAHCTBE.

Paccrosiane MexIy JBYMsI TIPOHM3BOJBHBIMUA TOYKAMH B TAKOM
MPOCTPAaHCTBE OOBIYHO ONpeAeysIoT 1o Gpopmyie EBknnaosa paccro-
STHUS;

]
DAY = Y] =y

TakuM 00pa3oM, e€ciiu MPHUHITH ONpECIIeMYyl Y TOUKy 3a
1eHTp (TouKy orcyera), To paccrosaue d(X;, Yy, ) Oyaer ciyKuTh Me-
POi#i yIaJeHHOCTH X; OT ATOTO IIEHTpa WK JPYTUMHU CIOBAMH — COOT-
BETCTBUSl KOMITETEHTHOCTH I-I'O 3KCIEepTa HAYyYHO-TEXHUYECKOMY
pouiIro k-ro Ucciie0BaHus. 3aaaB rpanuity (Iopor) r*, onpeaess-
OIIYI0 TPEAENFHO TOMYCTUMYIO yIaJI€HHOCTh DKCIIEPTOB OT IICHTPA,
MOXKHO C(hOopMyIHpOBaTh pelIaroliee MpaBUilo, peaTn3yromiee Kiac-
cuUKaIUIo Ha J[Ba Kjacca W MO3BOJISIIOIIEEe 0TOOpaTh TPeOyeMbIX
JKCIIEPTOB:

(12) ti _ {1, d(Xi,Yk) < Ti,
O, d(Xi,Yk) >r,

rze t; — MeTKa Kjracca, MpUHUMAIOIIAs OJTHO U3 JBYX BO3ZMOXKHBIX
3HAYCHUH.

B reomerpuueckoli MHTEpHpETAIliM TaKOWH MOPOT OYJIEeT MMETh
BH[ TUTIepcepsl B J-MEepHOM MPOCTPAHCTBE C IIEHTPOM B TOUKE Yy U
paauycoM r*, a MpenBapUTEILHOMY OTOOPY B COCTAaB JKCHEPTHOMN
rpynIbl OyayT MOJJIEKATE SKCIIEPTHI, 00pa3bl X; KOTOPBIX HAXOIATCS
BHYTPH 3TO¥ runepchepsl.

PaccMoTpeHHbBI METOJT AOCTATOYHO MPOCT U MPAKTUYEH, OAHAKO
B MHOTOMEPHBIX MPOCTPAHCTBAX MPUBOAWUT K TaK HA3bIBAEMOH MpO-
OJieMe «ITPOKIIATHS Pa3MEPHOCTH (aHAJIOT 3aKOHA OOJIBIIIUX YUCEIT B
Teopuu BeposATHOCTeH). IIpu pa3MepHOCTH MPOCTPaHCTBA N — O,
paccTOSHUS BO BCEX Mapax OOBEKTOB CTAHOBSTCS MPAKTUIECKH OJIU-
HAKOBBIMH U CIICJIOBATEIBHO — HEMH(POPMATHBHBIMH, & CAMU OOBEKTHI
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— cna0opa3sTUYUMbIMH, YTO CYIIECTBEHHO 3aTPYAHSET pelleHHe 3a-
nmagn knaccudukanuu [2].

B namewm ciiyyae pasMepHOCTh BEKTOPOB X;, Yj ONpenenseTcs
KOJIN4eCTBOM J oTpaciieii 3HaHUsI Ha HU3LIEM YPOBHE HEpapXuH HC-
MOJIb3YEeMON KIIACCU(PHUKAIIH, KOTOPOE TOCTATOYHO BEIUKO, YTO HE
MO3BOJISIET HAIPAMYIO IIPHUMEHUTH METOJ Kiaccu(prKanuuy 1mo eBKIu-
JIOBOMY PacCTOSHUIO 17151 3 PEKTUBHOTO 0TOOPA IKCIIEPTOB.

Kpowme atoro, mpu ucnonb3oBanuu Beipaxkenuit (11)—(12) mep-
BUYHBIN OTOOp B TPYIITy CMOTYT MPOWTH SKCIIEPTHI, y KOTOPHIX 3Ha-
YCHHUSI IPU3HAKOB Xj; OyIyT MEHbIIE COOTBETCTBYIOIIMX TPEOYEMBIX
snayennit HTII uccnenosanus yjy, 4T0 MOKET ObITH HEIPUEMIIEMBIM
B CHJIy OIpaHH4eHHUH 1o npoluenype nposeaeHus DAL

Curyarmio MOXHO ITOTIPOOOBATh Pa3pelIUuTh ABYMS CIIOCOOaMH.

B mepBoM citydae MOYKHO TIOTIBITATHCS YMEHBIIIUTD Pa3MEPHOCTh
J Bextopos X;, Yy myTem nepexona Ha OoJiee BEICOKUI ypOBEHb HEpap-
XU UCTONIb3yeMON KJIACCH(UKAIINH, KaK 3TO pean3yeTcs arOpuT-
MOM OOBEAMHECHUS (IPEBOBUIHON KJIaCTEpU3AITNH) IIPH KIACTEPHOM
aHanuze [3].

OpHako Takoe pelieHre aBTOMaTHUECKH MIPUBOIUT C OJHOU CTO-
POHBI — K HEOOXOTMMOCTH TIepecueTa 3HaY€HUH AIeMEHTOB ATHX BEK-
TOPOB, a, CIIEAOBATENIbHO, K YCIOKHEHUIO METOUKH pacdeTa U pea-
JU3YIOLIETO €€ alrOpUTMa, a C IPYrod — K CHIKEHHIO KayecTBa
pelIeHns 3aJa4u 1Mo 0TOOpPy SKCIEPTOB U3-3a MOTEPh alPHUOPHON HH-
dhopmartiu o MPOeKTe U OTOMPAEMBIX IKCIIEPTaX, 9YTO MOXKET OBITH He-
MPUEMIIEMO C TOUKH 3peHUsI TpeOOBaHMH 110 OpraHU3aluH U IpoBeie-
Huto DAUN.

Bropoii BapuanT 3akimiouacTcss B Oojiee TIIATEILHOM BEIOOpE
METPHUKH B pacCMaTpUBaEMOM MPOCTpaHCcTBE 00BeKTOB. [1o cytn mMeT-
pHKa MpeacTaBiIseT co0oi MaTeMaTHYeCKyl0 MOJIENb CXOJCTBA 00b-
ekToB. Ee BEIOOp BO MHOTHX CITy4yasiX HE OJTHO3HAYEH U SIBIISIETCS Ce-
pbE3HOM 3afadei B 3amadax KiacCHbUKanmuh. B OOJNBITHHCTBE
METPUUECKUX AJITOPUTMOB MPEAINOaraeTcsi, YTo METpUKa (PUKCHPO-
BaHA, OJHAKO B TOCJIEHEE BpeMs BCE dallle HAXOAST HMpHUMEHEHHE
aJaNTUBHBIE METO/IbI, B KOTOPBIX METPHUKa HaCTpauBaeTcs Mo o0ydva-
ro1el BBIOOpPKE [2].

OcTtaHOBHMCS Ha BTOPOM BapHaHTe. B HaleM KOHKPETHOM CITy-
Yae BO3MOXHO MPHUMEHUTh METPHUKY, HCIIOIB3YEMYI0, KaK MPaBHIIO,

11
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JUT KaTEerOpHUAIbHBIX (Ka4eCTBEHHBIX), a HE KOJWYECTBEHHBIX JIaH-
HbIX. [IpuMepoM Takoil METPUKH MOXET CIYKUTh TaK Ha3bIBaeMbIi
«IIPOLEHT Hecoraacus [3], Ipu KOTOPOM PacCTOSHUE MEXKIY IByMs
TOYKAaMH X U ¥ BBIYHCISIETCS 110 hopMmyIie:

Paccrosnue (x,y) = (Kommuectso (x; #y;)) /Li=1,1

PaccMoTpuM MeTpHKY Ha OCHOBE aJITOPUTMA, COMIOCTABIISIFOILIETO
BEKTOP KOMIIETEHTHOCTH 3KCIepTa X; ¢ MPOU3BOJIBLHON CTPOKOH Y(*a) Kk
MTOJTY9eHHOU paHee MaTpullsl codeTanmii OOK:
(13) Yi = [Yeayill- @ = 1,2 =1, rae Yigye = [[Yiayuellj = 1, J-

ComnocraBienue OyneM oCcylIecTBISATh ITyTeM MPOBEPKHU BBIOI-
HEHHMSI KOMIUIEKCA YCIIOBUH JUIs KaXKI0H Maphl 3HAYeHUH (Xj;, J’Eka) jk).
[losicHuM 5TH yCNOBHSI Ha pacCMaTpUBAEMOM NPHMEPE ¢ TOMOLIBIO
pucyHKa 3, Ha BepXHEM Trpaduke KOTOPOTO IOKa3aHa CTpPOKa Mat-
puttel codetanuit OOK miist a = 2, a Ha HIDKHEM — JIBa COIIOCTAaBIIsIC-
MBIX C HEll BEKTOpa KOMITETEHIIMH MPOU3BOJILHBIX KCTIEPTOB X; U Xo.

Yt =2

oaox ¥, ) ook ¥, anok Y3

Xy | X,

0 L 5
] Ji Js 2 e T2 s

Puc. 3. Ilpumep conocmasnenus ¢ppazmenma Hay4HO-mMexXHUYECKo20
npouis ucciedo8anus u 6eKmopa KOMNemeHyuy dIKcnepma
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Venosue 1 cBs3ano ¢ y4eToM TOJBKO Tex map (Xj;, y(*a) jk)» AL
KOTOPBIX BBITIONHSAETCS HEPABEHCTBO Y(y) jk > 0. D10 npexcrapus-
eTcA 1eNieco00pa3HbIM. TOCKOIBKY ¢ (hOpMaTIbHON TOUKHU 3pEHUS IIPH
0TOOpE SKCIEPTOB IOJHKHBI YUUTHIBATHCA TOJIBKO T€ MX KOMIIETCH-
1nn, kKotopble uMmeroT oTHomerune K HTTI korkpetrHoro DAUW. Takum
o0pa3oM, B paccMaTpuBacMOM IpUMEpPE B COMOCTABICHUU OyIyT
Y4aCcTBOBATh JIUIIb AIEMEHTHI BEKTOPOB X; U X2, HAXO/SIIUCCS B HH-
TepBaie [J,, j2] (puc. 3).

Ycnosue 2 ncximouaer U3 pacCMOTPEHHUS SKCIIEPTOB, JUISI KOTO-
phIX B mpenenax anammupyemort OOK (t.e. mpu yfa) jk > 0) He BbI-
TIOJIHSETCS HEPABEHCTBO Xj; > 0, T.€. BEKTOP KOMIIETEHTHOCTH JKC-
riepta He nepekpriBacT OOK momHOCTEI0. B Hamem npumepe (puc. 3)
Oy/IeT OTKIIOHEHAa KaHJHIaTypa dKcrepra X», Tak Kak Ha HHTEpBaje
[j2, Ja] y HETO OTCYTCTBYET TpeOyemas komnerernuus (x;; = 0).

Ycnosue 3 mpoBepsieTcst AN OKCIEPTOB, YIOBICTBOPSIONINX
yenosuam -2, 1 IO3BONISET HETIOCPEACTBEHHO 0TOOPaTh AKCIEPTOB,
4ell ypoBeHb KOMIIETEHTHOCTH COOTBETCTBYET TpPeOOBaHUSIM, 3aj0-
skeHHBIM B HTII DAN. OHO MOXeT OBITh peaTu30BaHO TTOCPEICTBOM
CJICAYIOIINX BAPUAHTOB PEIIAIOIINX MPABUIL

Pewarowee npasuno 1 camoe mpocToe U Mojpa3yMeBaeT 0TOOp
9KCTIIEPTOB, YPOBEHb KOMIIETEHTHOCTH KOTOPHIX HE XyKe TpeOOBaHUiA,
YCTaHOBJICHHBIX MPOQUIIEM HCCIICTOBAHHS:

L (% 2 ¥mju)
0, (xji < ¥apje)-
[Tpu ero mpumeneHun oTd60p Npoiiaet 3xcnept X; (puc. 3).

Pewarowee npasuio 2 conepxut epeMeHHYIO opora 1y, , KOTo-
PBI HE MOKET OBITH TIPEBBIIIICH MMPU 0TOOPE DKCIIEepTa:

L (¥ayjk + 7% 2 Xji 2 Yiayje)s
0, (i < ¥(ji)V i > Yiayjic + Ti0)-

B sTroM ciydyae ypoBeHb KOMIIETEHTHOCTH OTOMpPaeMOIo 3KcC-
nepTa AOJDKEH ¢ OAHOM CTOPOHBI OTBeYaTh TPEOOBAHUSM, 3a1aHHBIM
HTII uccnenoBanus, a ¢ Apyroil — He MPEBBIIATH YCTAHOBJIEHHOTO
nopora. ns Hamero npumepa (puc. 3) skcnepT X; npoiaer otdop
TOJIBKO TIPH YCIIOBHH, YTO 3HAUCHHUE TIopora 1, OyzaeT He meHee 0,4.

(14) twyijk =

(15) twyijk =

13
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Pewarowee npasuno 3 sBnseTcs pacmupeHueM BeipaxeHus (15)
JUTS CITyd4asi, KOT/Ia JOITyCTUMBIH YPOBEHb KOMIIETEHTHOCTH OTOHpae-
MBIX SKCIIEPTOB YCTAHABIMBAETCS B BUJIE AMAIa30HA [—T17, 1 | OTHO-
CUTEILHO 33JJaHHBIX TPEOOBAHUIA:

{1' (y(*a)jk + 7% 2 Xji 2 Vig)jk — ),
(16) teayiji = . . . .
0, (x; < Ya)jk — 1)V (% > Yiwjk T Te)-

OTOT BapHaHT MOXKET TOHATOOWTHCS, €CIIA YHUCIIO JKCIEPTOB,
OTOOPAHHBIX B COOTBETCTBHH C pemIarontuM mnpasmioM (15), HemocTa-
TOYHO U B PACCMOTPEHHE HEOOXOJMMO BKIFOYHUTH 3KCIIEPTOB, YpPO-
BEHb KOMIIETEHTHOCTH KOTOPBIX HE3HAYUTEIHHO MEHBINE YCTaHOB-
JIEHHOTO TPEOOBAHUSIMHU.

Pewarowee npasuno 4 sBnsercs BapuaHToM BbIpakeHus (15) B
cllydae, KOTJia MOPOT Tjj, 3a7aeTCs MHIMBUIYAbHO IS KakIoH j-i
o0acTv 3HaHUS, BXOJIAMIeH B paccMaTpuBaemyro OOK:

L (Ve + T 2 Xji 2 Vi)
(17) twyije = { . . .
0, (%t < Yiayji) V(i > Yiay i + Tie)-
Pewarowee npasuno 5 B CBOIO ouepeib, ABISCTCS PACITHPEHUEM

BeIpakeHus (17) mpwu 3aJaHUM JOMYCTHMOTO YPOBHS KOMIIETEHTHO-
CTH DKCTIEPTOB B BHJIE AMana3oHa [—rj’;{, rf‘}{] OTHOCHTEIHHO 3aITaHHBIX

TpeOOBaHWI MHIWBHUIYATBHO JJIS KAXIOH j-il 00J1acTH 3HAHUS, BXO-
nsmen B paccmaTtpuBaeMyo OOK:
* * * *
12 (L ayjie + Tk 2 %53 = Yiayjie = Ti):
(18) teayijk = 0 . Yy . .
s (i <Y = 1)V @i > Yoy + 1)
KonudecTBo j-X oTpacieit 3HaHUS, IS KOTOPBIX BBIMOTHICTCS

paccMaTpuBacMbIii KOMIUIEKC YCJIOBUE (HA TpUMepe peuiaiouje2o
npasuna 4) MOXKHO OTIPEICITATH CIICAYIOIHM 00pa3oM:

]
(19) m>(ka)ik = Z 1 tfa)ijka
J=
rac tga)ijk =
{1' (Vg > 0) A (e > 0) A (Yiayjie + T = Xji 2 Yiayj):

0.
HpI/I 9TOM, CYMMAapHOC KOJIMYCCTBO O’I’paCJ’Ieﬁ 3HaHHsA, COCTaBIIA-

rommx OOK, B cTpoKe Y(qyk, PACCUMTBIBAETCS KaK
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0.
3HaHue BEIMYMH Mgy M M(g)) TO3BOISAET CHOPMYINPOBATH

J 1, (i >0
(20) m(a)k = 2 - t(a)jk; rac t(a)]k = { ’ (y(a)]k )’
]:

penaroiee mpaBuiIo 0TOOPa FKCIIEPTa B TPYIIILY.

OcHOBaHHEM IS ITPEIBAPUTEILHOIO 0TOOPA AKCIIEPTa B IPYIIITY
SIBJISIETCS] OJHOBPEMEHHOE BBIMIOJHEHUE ycnosuti 1 —3 st BCeX oTpac-
Jiel 3HaHWS Ha BCEM HHTEpBajie B mpenenax anamusupyemonr OOK,
YTO MOAPA3yMEBACT B KOHEYHOM MTOT'€ PABEHCTBO 3HAYCHUI mz‘a)ik 51

m(a) k-

1, (Mg = Meayk),
Q1) teayne = @: ‘

0, (M{ayne < M(a)k)-

PaCCTOfIHI/Ie B O TOM CJIy'{ae KaK TaKOBOC HC paCC‘{I/ITBIBaeTCSI, a
HpI/IHI/IMaeT TOJIBKO JBa 3HAYCHU, DKBUBAJICHTHBIC t(a) ik-

CﬂeﬂyeT OTMCTHUTB, UTO ypOBeHL KOMIICTCHTHOCTHU 3KC1‘[epTOB,
HPOLIEANINX NPeIBAPUTEILHEINA OTOODP B TPYMITY, B JaJbHEHIINX pac-
CYXKJCHHAX YUUTBIBATHCS HE OYJET, T.€. C DTOH TOUKM 3PEHHUS OHU
HpI/IBHaIOTCSI «Hepa3J'II/I‘lI/IMI>IMI/I».

5. dopmupoeaHue aKcrnepmHbIx 2pynn

B pesyapTare mociemoBaTeIbHOTO BBITOIHEHHUS MPOIEAYD,
ompenensieMbix BelpakeHmsaMu (14)—(21), co BceMu cTpokaMu Mat-
putbl Y Al IPOM3BOJIBHOIO k-TO HCCIICAOBAHHS MOTYy4HM HAGOP
MTOIMHOKECTB
(22) X(*a)k cEa=1,2"—-1.

Kaxxnoe u3 3TUX MOJAMHOXKECTB MPEICTaBISIeT COO0H COBOKYTI-
HOCTb 3KCIIEPTOB €, MPOIIEAIINX EPBUIHBIA OTOOp U YAOBIETBOPSI-
IOIUX YCTAHOBJICHHBIM TPEOOBAHUSIM IO CTPOKE Y(*a) x MaTpHILIBI CO-
yetannit OOK:

(23) X(*a)k = {s}(a)k,s € E,a = 1, 2™ — 1,

Hcxons w3 caMbIX OOMMX IPEANOIOKEHUH, ITOJIMHOMXKECTBA
X(*a) x MOT'YT IIEpeCeKaThCs, T.€. COAEPAKATh OJHU U T€ KE HICMEHTBI,
MTOCKOJIbKY B CHJTY CBOCH KOMITETSHIIUM HEKOTOPHIC IKCTIEPTHI MOTYT
OBITH OTOOpaHKI MO HeCKOIBKUM pa3inuaHbiM OOK omHOTO HCCIEno-
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BaHus. Takum 00pa3oM, BIOJTHE OYEBUIHO, YTO OOIIHIA CIIICOK TIPEeI-
BAapUTEIHHO OTOOPAHHBIX IKCIIEPTOB MOXKET OBITH U30BITOUCH H II0-
TpeOyeT MUHUMU3AIIHH.

[Ipex e Bcero cieayeT MOMHUTh, YTO MUHUMHU3UPOBAHHBIN CITH-
COK JKCIIEPTOB JOJDKEH OOecIeunBaTh MOJTHOE «IEPEKPBHITHE)» BCEX
OOK HTII nccnenoBanus npu GOpMUPOBAHUH DKCIICPTHBIX TPYIIIL.
CrnenoBaTelIbHO, TaK KaK MOAMHOXKECTBA SKCTIEPTOB X (*a) x Popmupy-
I0TCsI HA OCHOBE COOTBETCTBYIOIIUX CTPOK [(q), MaTpuupt [y, TO Tpe-
Oyercst HOI0OPATh TAKKE COYETAHUS CTPOK [( gk, YTOOBI UX OOUTO-
Bas JIOTHYECKasi CyMMa 0Opa30BbIBaa OBl CTPOKY, BCE 3JICMEHTHBI
KOTOPOW PaBHBI CAUHUIIE.

it sroro  mpeobpazyem  marpuity [, kK BHIy

[, = ||l“1T o TF e FZT"k—l T, T.€. IPEJCTaBUM €€ KaK BEKTOP-CTOJIOEI,
KaXXZIbIi 3JIEMEHT KOTOPOT'O ABJISIETCS COOTBETCTBYIOLIEH CTPOKOU HC-
XOJAHOU MaTpuis 7.

ITockonbky ¢ OTHOH CTOPOHBI MOPSIIOK CTPOK B KOPTEKE HE
“MeeT 3HadeHHUs (HEeyHopsaouYeHHAs BBIOOpKA), a ¢ APYroil — camu
CTPOKH B KOPTEXE MOT'YT MOBTOPATHCA (YTO B IEPCIIEKTHBE TOTCHLHU-
QJIBHO TIO3BOJIUT COKPATHTh KOJWYECTBO JKCIEPTOB, OTOMPAECMBIX B
TPYMITY), TO MHO’KECTBO BCEX BO3MOKHBIX BAPHAHTOB COYETAHHI dJIe-
MeHToB Bektopa-ctondua C(I},) MOKHO CreHepupoBaTh Ha OCHOBE
KOMOMHATOPHBIX COYCTAHUH C MOBTOPCHUSMU.

OO0mIee KOTMYECTBO TAKUX COUCTAHHMM PaBHICTCS MOIIHOCTH pe-
3YNBTHPYIOMIETO MHOYKECTBA M MOXKET OBITh PACCUUTAHO 110 POpMyIIe
COYETaHHH C TIOBTOPEHUSIMU

—ny n (2™ —14n;, —1)!
(24) |C(M)| = Coni—y = Czllck_1+nk—1 = ng! (2% — 1)!

Tenepp u3 wmHOkectBa C(I},) HEOOXOAMMO  BBHIICIUTH

1 .

MOJTMHOKECTBO F,E ), COCTOSIIIICE W3 OJHOTHITHBIX KOPTEKEH
(Fa oo Tap s Fank), MOOUTOBAsI JJOTHYECKAs CyMMa KOTOPBIX JacT

B PE3YJIbTAaTE CTPOKY, COAEPKALIYIO €IUHHUIIBI BO BCEX MO3UIMAX. [Iiist
atoro 3amaaum Ha MHOKecTBe C(I},) oTHOIIEHHE.

B MaTtemarnke MOAMHOXKECTBO JEKapTOBOIO MPOM3BEICHUS 7
MHOKECTB Ha3bIBAETCS omHouenuem cmenenu n (n-apHolm omuoute-
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Huem) Ha dTUX MHOXKecTBax [7]. OTHOIIEHNE BKIIIOYAET HE BCE BO3-
MOJKHBIE KOPTEXH W3 JAEKapTOBOTO MPOU3BENCHUS, a JIUIIH COOTBET-
CTBYIOIIIUE 33JJaHHOMY KPUTEPHIO, ONPEIEISIFOIIEMY €r0 CEMaHTHUKY
(cMmbICH).

T.e. kKaXIOMy OTHOIIEHHIO MOKHO MOCTAaBUTh B COOTBETCTBHE
HEKOTOPOE JIOTHIECKOE BRIPAKECHHE (npedukam omHouleHus) onpee-
Jsttonee, OyIeT JIU MPOU3BOJIBHBIA KOPTEXK MPUHAJICKATH STOMY OT-
HomIeHHIO. B Gonee TOUHON (OpMYIHPOBKE KOPTEXK MPUHAIICKHUT
OTHOIIIEHUIO TOTJIa U TOJBKO TOT/IA, KOT/Ia IPeANKaT 3TOTO OTHOIIIE-
HUSl TPUHUMAET 3HaueHUE «UCTHHAy». [Ipenukar, B CBOIO oYepeb,
MIPUHAMAET 3HAUCHUE «HCTUHAY (WU «1») MPH BHITIOJTHEHUU ONpe/Ie-
JISTFOIIIETO €T0 YCIOBHS, U 3HAYCHHE <«JT0KBY (MU «0») — B IPOTUBHOM
ciyJae.

[Mpenukar, ompenensromuil HEOOXOAMMOE HaM OTHOIICHHE,
MeeT BH/I:

(25) Py Cxq, oo X, o0, Xp) =

{Coy [ e [x) = (81,0, 64, o, 8n)),

rne V(i =1,n):6; = 1.

Ero muoocecmeom ucmunnocmu na maoxxectse C(I3,) Oyzer siB-
JIATHCS WCKOMOE TIIOJIMHOXKECTBO YIOBJICTBOPSIONIMX 33aaHHOMY
YCIIOBHIO KOPTEXKEH:

26) IV = PHCT)} =

{3 (Tay s Tap rank) € C(Ti): (Py (Tayrr+s T rank) =1)},

rnea; = 1,2 — 1.

Bripaxenune (26) sBnseTcs HEOOXOIUMBIM, HO HE JOCTATOYHBIM
ycnoBueM. B ciryuae, xorya XoTst ObI OJIHO U3 COOTBETCTBYIOIIHX dJIe-
MEHTaM KOpTeXa MOJMHOKECTB HE COJCPXKHUT HHU OJHOTO 3KCIepTa
(T.e. X(*a) x = D), KOpTeX U3 PACCMOTPEHHs JIOTKEH ObITh HCKIIIOYEH,
TTOCKOJIBKY He obOecrieunBaeT noiHoe nepekpbitie OOK HTII uccie-
JIOBaHUSL.

COOTBETCTBYIOIINM 3TOMY YCJIOBHIO IIPEIUKATOM OyIeT

n
@7 Py (Tay o+, Tap v Ty ) = 3|\ Olan 2 0) | =1,
i=1
rnea; = 1,2 — 1,
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a ero MHOYKECTBOM HCTHHHOCTH Ha YK€ W3BECTHOM ITOAMHOMKE-
1
CTBE F,E ) _
2) _ p+ D] _
28) I, = Pt =

{3(Tay = Tap . Tay ) €T (P (T o+ Ty e Ty ) = 1)},

rnea; = 1,2 — 1.
OcraBiiecss KOPTEXH HEOOXOAMMO pPaHKHUPOBATh B COOTBET-
cTBUU ¢ cyMMapHbIM konuuectBoM OOK, copepxanmxcs B KaxKI0u

CTpOKE, BXOJAIICH B COCTaB IIPOU3BOJILHOTO KOPTEXKa
ng

(29) R (Falr S I Fank) = 2 N(a,)k-
i=1

Koptexu, obnamatonue 06abpImM 3HaueHneM R (manee — peii-
THHT), TOTEHIIHAJILHO OymyT obecreunBath npoBenaecHue DA MeHb-
IIMM KOJMYECTBOM JKCIEPTOB (32 CUET MEPEKPHITHS OJTHUM JKCIIep-
ToM Heckombkux OOK) u HaoOGopoT. 3HaueHWs peUTHHTa
LIeNIOYHCIIEHHBIE U 3aKIII0UEHbI B Auanasone [ny, (ng)?].

[Togbupast KOPTEKHM B COOTBETCTBUU C PEHTHHTOM, HEOOXOIUMO
MIPUHATH BO BHUMaHHE TpeOyeMoe KOIWYECTBO DKCIIEPTOB, OOBIYHO
YCTaHaBIMBAEMOE 33aJ]aHUEeM Ha TPOBEACHUE OJI0Ka (TPYIMIBI) OHO-
TUHBIX DAW B 3aBHCHMOCTH OT YPOBHS CIOXXHOCTH 00BEKTa HCCIIe-
JIOBAHUS WM MAacITaOHOCTH MPOBOAUMOTO DAU. DTO KOIUYECTBO
MOJKET OBITh 33J]JaHO JABYMS CIIOCOOaMU: JTMOO aOCOMIOTHOW BEIUYH-
HOH (IIMarma30HOM BEJIMYHMH) — OOITUM KOJMYECTBOM DKCIIEPTOB IS
omaOTO DAU, TMOO OTHOCHUTENFHOM — B BHJIE KPATHOCTH DKCIIEPTOB,
T.e. X uncia it kaxxkaod OOK DA

Kpowme 3Toro, mpencraBisieTcs 1e1eco00pa3HbIM COXPaHUTh HE-
KOTOPYI0 MHUHHUMAJIBHO IOIYCTHUMYIO M30BITOYHOCTD CIHICKA, €CITH B
CHITYy KaKUX-TH0O0 MPUYHH OKOHYATEIILHO OTOOPAHHBIC B CIIUCOK 3KC-
MEPTHI HE CMOTYT NMPHUHSTH YYacTHE B IPOBEACHUH MTPEIIaracMoro uM
DAN.

C Touku 3peHms opranu3anuu npoeacHuss DAW ocHOBHOI 3a-
Javell pacCMOTPEHHBIX 3TAIOB MPOIICTyphl (POPMUPOBAHHS IKCTICPT-
HBIX TPYII ABJSUIOCH OOecTIiedeHne PHUHITUIIOB COOTBETCTBHUS (B MOJI-
HOM Mepe) ® KOJUISTHANbHOCTH (B  YacTH, Kacaromeics
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cOQTaHCHPOBAaHHOCTH YPOBHEHW NMPOGECCHOHATBLHON TOITOTOBKH H
KOMIIETCHITMH YKCTIEPTOB).

JanbHetinias nporenypa GOpMUPOBAHHS IKCIICPTHBIX TPYIIT CO-
CTOUT B MOJICTAHOBKE Ha MO3UIIMU JIEMEHTOB BHIOPAHHOT'O KOPTEKa

(Fa oo Tap s Fank) KOHKPETHBIX AKCIIEPTOB U3 COOTBETCTBYIOIIMX

TOJMHOKECTB X () -

B opranuzaniioHHOM IUIaHe 3TOT ATall MPOLEAYPHl JAOKEH B
MOJTHOW Mepe O0ECIICUUTh BBIMOJIHEHUE MPUHIIUIA OTCYTCTBUS KOH-
(bIMKTa UHTEPECOB C OJHOM CTOPOHEI, a C APYTOM — MPUHIIHUIIA KOJIIE-
THAILHOCTH B YaCTU Pa3HO00Opa3usl MPeICTaBUTEILCTBA SKCIIEPTOB B
rpytre (T.e. uX MPUHAIICKHOCTH K Pa3IMIHBIM HAyIHBIM OpraHu3a-
uusam, By3am, HWW, nayunsiM mkonam u T.1.). Bonpocsl, cBsi3aHHbIE
C METOJUKOW OTOOpa 3KCIEPTOB B COOTBETCTBUU C YyKa3aHHBIMU
TIPUHITUTIIAMH, JOJDKHBI CTATh MPEAMETOM OTACIBHOTO HCCIICTOBAHMS
Y BBIXOJIAT 332 PaMK{ JaHHOU CTaThH.

Takum 00pa3oM, B pe3yibTaTe BHIMOJHCHUS TEPESUUCICHHBIX
MIPOIIeIyp TOTydaeM OJIHY WJIM HECKOJIBKO SKCIEPTHBIX TPYIII, KaX-
Tast ©3 KOTOPBIX IIPEICTABIIET COO0H cOaaHCUPOBAHHBIHN CITUCOK IT0-
TEHLUAIBHBIX SKCIEPTOB, OTBEUAIONIMX MapaMeTpaM 3aJaHHOTO IO-
HCKOBOTO 00pa3za, pacmpenelieHHBIX 1Mo cooTBeTcTByronmM OOK
HTII uccnemoBanus u He 3aMHTEPECOBAHHBIX TI0 (hOPMAEHEIM TIPH-
3HAaKaM B €ro pe3yJibTaTax.

6. YnpaeneHue npouyedypol ¢hopmupoeaHusi
3KcnepmHbIX 2pynn

B ciygae upe3mepHOl M30BITOYHOCTHA WIIM HA000POT, HEJAOCTA-
TOYHOUW YKOMIUIEKTOBAHHOCTHU SKCIIEPTHOM TPYIIIBI mporeaypa dhop-
MUPOBAHUS JIOJDKHA OBITH BHIITOTHEHA TIOBTOPHO, HO MPHU IPYTUX 3HA-
YCHUSX TIApaMETPOB PEATM3YIONIETO €€ ATOPUTMA. DTH ITapaMeTph
U SBJISIOTCS WHCTPYMEHTaMHU, C TIOMOIIBI0 KOTOPBIX BO3MOXKHO OCY-
IIECTBUTH YIPABJICHUE PaCCMATPUBAEMON TIPOIICTYPO.

Bekrop mapamerpoB anroputMa (OPMHPOBaHHS 3KCIIEPTHBIX
rpymm [I;, B caMmoM o01eM MOKHO TIPEICTABUTh CIEAYIOMNM 00pa-
30M:

(0 Iy, = Moo My Mocall™,

rie
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[pno — mapameTpsl anropuT™Ma GOPMHUPOBAHHS TIOUCKOBOTO 00-
pasa sKcrepTa;

[Ij3 — mapameTpsl alropuTMa MOKCKa HKCIEPTOB, YAOBIECTBOPSI-
romux 1109,

[pcy — mapaMeTpsl anroputMa (HOPMHUPOBAHUS CIIHCKA DKCIIEP-
TOB.

K mapametpam anropurma popmuposanus [102 M0OKHO OTHECTH
KOJINYECTBEHHBI M KaueCTBEHHBIH COCTaB CTPOK Marpuilbl [}, uc-
MOJIb3YEMBIX JUIS TeHEPAH KOPTEKEH.

Tak, HanpuMep, B LEIAX YIPOILEHHUS MPOLEAYpbl 0TOOp dKCIep-
TOB MOYXHO TIOCJIEIOBATEIHFHO OCYIIECTBIATh OTACIBHO I KaX 0
u3 OOK HTII uccnenosanus. [IpumenutensHo k Matpuie [}, 310
O3Ha4YaeT PacCMOTPEHHE TOJIBKO OJHOTO KOPTEXa, COCTOSIIETO U3
CTPOK, MPEACTABISIIONINX COOON €AMHUYHBIE BEKTOPA, JUISI KOTOPHIX
Mgk = 1. PEATHHT Takoro koprexa 6y1eT MUHUMAJIEH M PABEH 1y,

Takxe BO3MOXXHO HCIIONIb30BaTh, HANPUMEpP, TOJBKO ITOCIIEH-
HIOIO CTPOKY MaTpHibl [}, TOCKOIBKY BCE €€ DJIEMEHTHI yXKe H3Ha-
YaJbHO PaBHBI €IUHHLIE, TO BCE IKCIIEPTHI, BOIIEAIINE B COOTBETCTBY-
roIlIee MOAMHOKECTBO X (yn _ 1y, OYAYT KomeTenTHbI Bo Beex OOK
OJHOBPEMEHHO.

B npuHIIHIIe, IOAMHOKECTBO X (yny_qy, KAK Pa3 U MOXKHO ObLIO
Obl paccMaTpuBaTh B KadecTBE HCKOMOTO MHUHUMH3UPOBAHHOTO
CIHCKa 3KCIIEPTOB, OJJHAKO M0J00paTh OTHOTO, & TeM 0ojiee HECKOIb-
KHX TaKHX SKCIEPTOB BeCbMa MPOOJIEMaTUYHO, H, CJIe0BaTENLHO, Be-
JIUKa BEPOSITHOCTH TOTO, YTO ATO MOJAMHOYKECTBO OKAXKETCS ITyCTHIM,
T.e. X (*an_l) x = O, 1 He00XOMMO NPOAHATN3IUPOBATh APYTUE BapH-
aHTEHI.

[TapameTrpamu aiaropuTMa MOUCKA SKCIEPTOB, YIOBJIETBOPSIO-
mux [109, MOYKHO CUHTATh CIIOCO0 3aTaHUs METPHUKH, pa3MephI 3a]1a-
BaeMbIX TIOPOTOB, a TakXke (hOpMaT UCIOIB3YEMBIX PEIIAIONINX Ipa-
BHJI.

Haxkonen, B kauecTBe mapameTpoB auropuTMa (OPMHUPOBAHHS
CIHCKa DKCIEPTOB IEIeCO00pa3HO MCHOIB30BATh JOMyCTUMBIE T1O-
poru adpdmrsmEm dKcepTa U IpoBoAuMoro M DAW w/mnm B3anM-
HOW a UK SKCIIEPTOB BHYTPH IPYIIITHL.
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Bomnpocsl, cBA3aHHbIE C ONTUMU3AIMEN 3HAYEHUN NapaMeTpoB
anropuTMa (OPMHUPOBAHUS SKCIIEPTHBIX TPYII, SBISIOTCS TpeaMe-
TOM OTJIETILHOTO MCCIICOBAHMS U BBIXOJAT 32 PAMKH JTAHHOM CTAaTbU.

7. 3aknyeHue

PaccmoTrpennsiii Metoa GopMUpPOBaHUS SKCTIEPTHRIX TPYII SB-
JISIETCS TOCTATOYHO 0000IIEHHBIM, U IIPH OpTaHU3AINH ¥ TTPOBEICHUN
KOHKPETHBIX HKCIEPTHO-aHATUTUYECKUX HCCICIOBAHUM B CHIIy UX
CTIEITU(DUKU MOTYT OBITh MCIIOTH30BAHBI M IPYTHE TIOTXOTBI.

OnHako, HATMYHE BO3MOXHOCTH YIIPABJICHHSI TIPOIEAYPOoi Gop-
MUPOBaHUS SKCIIEPTHBIX TPYIII (ITyJIOB) 332 CYET H3MCHECHHS TapaMeT-
POB PEANM3YIOIIETO €€ AITOPUTMA TAET HEOCTIOPUMBIE IPEUMYIIIECTBA
C TOYKH 3PCHHUS TMEPCIEKTHUB CO3MaHusA (YHKIIMOHATA aBTOMAaTHYeC-
CKOM JAMHAMUYECKOW aJanTalii YKa3aHHOTO ajropuTMa Moj| KOH-
kpetHoe DA B uHTEepecax 00eCIeUYeHUsT BBICOKOW JTIOCTOBEPHOCTH
€ro Pe3yJIbTAaTOB.

CraThs MOITOTOBIICHA B paMKaX HAYYHO-HCCIIEIOBATEIILCKOM pa-
0otel, BemonHsIeMolr ®I'BHY HHMKM PHUHKID mno 3amaHuro
Ne 2.10.2016/HM MunucrtepctBa oOpa3zoBanus u Hayku PD Ha BBI-
MOJTHEHUE PaboT B paMKaX TOCYJapCTBEHHOTO 3aaHus B chepe Hayd-
HOW JIeSATENLHOCTH.
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Abstract: The article proposes an approach to formalization of expert
groups (pools) forming process based on the application of the meth-
ods of combinatorics, set theory and relations, the theory of matrices,
the classification metric algorithms and predicate logic. The defini-
tions of search pattern of an expert and separate areas of expertise
are given.
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