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ITokazano, ©ITO /15T PEIieHns] MHOTUX 3389 METUITNHCKOM Jna-
THOCTHKH €CTECTBEHHO IIPUMEHEHNe He BEPOATHOCTHOM, & BO3MOXK-
HOCTHOW MOJIeJIM aHaJIM3a U WHTEPIIpeTanun JaHHbIX 1, 2], mosy-
YEeHHBIX KaK C UCIIOJIb30BAHUEM COBPEMEHHBIX MEJIUIIMHCKUX TeX-
HOJIOTHil, TAK U OTPAKAIONIINX CAMOIYBCTBHE U COCTOsIHUE OOJIb-
HOTO, POMECCHOHAJBHBIN ONBIT W MHTyuruio Bpada. IlocTtpoena
BO3MOKHOCTHAs MOJIEJIb CUMIITOMATUKN 3a00/I€BAHUsI, XaPAKTEPU-
3yONIast HEYETKYIO CBS3b MEK/IYy CUMIITOMATUITHBIM OITMCAHUEM CO-
cTOostHUS OOJIBHOTO U PEAJIbHBIM €I0 COCTOSAHIEM, B KOTOPOU THArHO-
CTUYEeCKNEe KPUTEPUH OIPEJIEISIOTCI TPYIIIaMy 3HAYEHUN ITPU3HA-
KOB (CHMIITOMOB), DAHXKMPOBAHHBIX [0 3HAYEHHSIM UX BO3MOXKHO-
creit mpu gaHHOM 3a00/IeBannn. B BO3MOKHOCTHOI MOJIEIN THATHO-
CTUKH OITHMAaJIbHOE PENIAIONIee TPABUI0 MUHUMUAZUPYET BO3MOXK-
HOCTB uin (1) HEM3GEKHOCTH II0TEPD MIPU MTOCTAHOBKE JIHATHO3A.

BBengenue

HpI/I MOZIEJIMPpOBaHNN MEJIUITNHCKUX 00'BEKTOB IPpUXOIUTCA Ha IIPpaK-
THKE CTAJIKUBATHCS C HEYETKOCTBIO U HeOHpe,ZLeJIéHHOCTbIO nux OolmMcaHuAd,
CBA3aHHON C HEOJHOTOU M HEI0CTOBEPHOCTBIO 3HaHI/II7'I, CJIy‘IafIHOCTbIO n
HETOYHOCTBIO JaHHbIX, CY6’beKTI/IBHI)IM IIOAXOJO0M K HMX OIIMCaHHIO. HG,ILO—
CTaTOYHasAd S(b(beKTI/IBHOCTI) BEPOATHOCTHBIX METO/IOB MOJICJINPOBAHUA 110~
,ILO6HI)IX 00BEKTOB CBsI3aHa IpexKJjie BCEro € HEBO3MO2KHOCTBLIO SMIIMPH-
YECKOT'O IOCTPOEHUA HNX CTOXaCTUYICCKHX MO,Z[eJIefI, O6yCJIOBJIeHHOIL/'I KaK
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U3MEHYUBOCTBIO BO BPEMEHU XaPaKTEPUCTUK CAMOUYBCTBUsI OOJIBHOTO U
CUMIITOMOB 3a00JieBaHusi, TaK U HePOPMAIUIOBAHHBIM U BO MHOTHX CJIy-
JasgxX CyObEKTUBHBIM XapaKTEPOM IIPU3HAKOB 3a00/I€BaHUSI.

B pa6ore [1| mokasano, 9TO0 B TO BpeMsi KaK BEPOSITHOCTHYIO MO-
JIeJIb CTOXaCTHYECKOro OObeKTa, HENPEJICKA3yeMO SBOJIIOIMOHUDPYIOIIETO
BO BPEMEHM, SMIIMPUYECKHU TOCTPOUTH HEBO3MOYKHO, €0 BO3MOXKHOCTHAS
MOJIEJIb DU M3BECTHBIX OUPAHMYEHUSIX Ha XapaKTeP IBOJIOIUU BEPOSAT-
HOCTHON MOJIEJIN MOXKET OBbITH BOCCTAHOBJIEHA, IIPUYEM TOYHO M HA OC-
HOBAHUU [OYTU HAaBEPHOE KOHEYHOI'O YHucJja HabmogeHuit. Ecim K sTomy
JI00aBUTH, YTO BO3MOXKHOCTHAs MOJIEJIb U HECTOXACTHYECKOI'O0 OObEeKTa
MOZKET OBITH ITOCTPOEHA SMIIMPUYECKN Ha OCHOBE 3aKJ/IFOYEHUIT SKCIIEPTOB,
TO IPEIOYTUTETBHOCTD BO3MOKHOCTHOI'O MO/IEJTMPOBAHUS M€/ IUITNHCKOMN
JINATHOCTUKHU, B KOTOPO# MCIIOIB3YIOTCH KaK «9ETKHEy JTaHHBIE, II0JyYeH-
HBbIE B PE3yJIbTATE TPUMEHEHIST COBPEMEHHDBIX MEIUINHCKIX TEXHOJIOTHH,
TaK U HeOPMAJIM3OBAHHBIE JJAHHBIE, OTPaKalonue CyObEKTUBHYIO CaMO-
OTIEHKY, UHTYUIMIO U OTBIT Bpada, CTAHOBUTCS OUCBUIHOI.

1. BosMmoxkHOCTHasT MOJIeJIb MeIUIMHCKONI aua-
THOCTUKH

3a1a4a MEIUIMHCKON JUArHOCTUKU CTABUTCS KaK 3aja4a KJaccudu-
Kalll¥, B KOTOPOil TpeOyeTcs: IPUHATD PEIIeHne O MPUHAJIEZKHOCTH 00b-
ekTa — OoJibHONO — K onHOMY u3 M KiraccoB 3abosiepanuii. CocrosiHue
HOBHOTO OIEHUBACTCS BPATIOM TI0 PE3YJILTATAM ITPOBEIEHHBIX UCCIE0BA-
HU, aHAJIM30B, a TaKyKe TeCTUPOBAHUS, IIPU KOTOPOM OOJILHOM OTBEYAET
HA BOIPOCHI O HAJIMYUUA U CTEIEHU BBIPAXKEHHOCTU PA3JIMIHBIX CHMIITO-
MOB. B pamkax 3ajaun Kjiaccudukanuun 0yJeM CIUTaTb CUMIITOMBI [IPU-
3HAKAMH, OMTUCHIBAIONTIMY 06beKT. KasK bt Mpu3Hak MOXKeT TTPUHUMATD
pasyindHble 3HavYeHus. Hampumep, Ipu3Hak «9uc/Io JEHKOIUTOBY TPUHU-
MaeT KOJMIECTBEHHBIE 3HAYEHNUST, TPIU3HAK «YTOMJISIEMOCTh» — 3HAYCHUS
B PAHIOBOII IIKAJIE, BEIPAXKAIONINE CTEIEHb YTOMJISEMOCTH.

Ha srame obyduenust anropurMa BO3MOXKHOCTHON KJIACCH(MDUKAIIAN, pe-
KOMEH/IYIOITEr0 TOT WJIM WHOH jimarto3 3abojieBaHus, CaeyeT HANTH Ta-
KUe 3HAYEHUsI IPU3HAKOB, KOTOPbBIE SIBJIAIOTCH XapPAKTEPHBIMU JIJIs KaXK-
Jioro kiacca. 1lo cyTu 910 uarHocTudeckue Kpurepun 3a00Ji€BaHUi.
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Bo mHOruX ciiyvasix npu HaJMYUA B3aUMO3aBUCUMBIX JIAHHBIX, 00JIa-
JIAIOIIIX €CTECTBEHHON N3MEHINBOCTBIO M HEIETKOCTHIO, BOSHUKAET HEOJI-
HO3HAYHOCTb TPAKTOBKM CHUMIITOMATHITHON KapTHUHBI 3a00JIeBaHUS Pa3-
HBIMU CHEIMAJUCTaMU, ¥ KJIMHIYEeCKasi OIleHKa 3a00JIeBAHUS COIPSKEHA
¢ TpyaHocTamu. Takas mpobsema XxapakTepHa Jjisd IUarHOCTUKY Dy HKIH-
OHAJIbHBIX PACCTPOUCTB B CUCTEME TIHUITIEBAPEHUS, B YACTHOCTH, CHHIPOMa
paznpazkénnoit roscroii kumku (CPTK) [3]. 1I3-3a orcyTerBust opramude-
CKHUX TIATOJIOTUIl BBISBJIEHHE YETKUX JUATHOCTHYECKUX KPHUTEPHEB 3a00-
JIEBaAHUS 3aTPYJIHEHO, U JIMATHO3 3a4aCTYIO CTaBAT METOJOM UCKJIIOYEHUS.
HeobxoauMo yTOYHUTD AUATHOCTUYECKHE KPUTEpHuu, (pOpMain30BaTh U
[IPOAHAJIN3UPOBATH CUMIITOMATUKY 3a00JI€BaHUS.

Kak 6b110 ormedeno, npu HedOpMaAJIM30BAaHHOM XapaKTepe IpU3Ha-
KOB 3200JI€BaHUS ¥ OTPAHUICHHOM pPa3Mepe 00y IaoX BEIDOPOK BIIOJIHE
€CTeCTBEHHBI BO3MOXKHOCTHBIE METOJIbI OOyUeHUsT U pacrno3HaBanus. Ka-
9YeCTBO CTOXACTHYECKUX METOJOB MEJMIMHCKOM juarHoctuku [4] ompe-
JIEJISIETCST BEPOSITHOCTBIO ITOTEPH, COIYTCTBYIOIIUX ONMIUOOTHOMY JTHATHO-
3y. B BO3MOKHOCTHOI MOJIE/IN MEUIMHCKON JIMarHOCTUKU OIITUMAJTBHBIM
SIBJISIETCST TAKOE MTPABUJIO ITOCTAHOBKU JIMATHO3a, KOTOPOE MUHUMU3UPYET
BO3MOYKHOCTB COIYTCTBYIOIIUX eMy 1oTepb. B 1] mokazano, 4ro st Boc-
CTAHOBJIEHUS] BO3MOXKHOCTHOHM MOJIESIN KJIACCU(DPUKAINNA, B JAHHOM CJIy-
Yae — JUACHOCTHUKHU, JIOCTATOYHO BOCCTAHOBUTH TOJIBKO ITEPEXOJIHBIE BO3-
MOXKHOCTH ITOCTAHOBKH TOT'O WJIM WHOTO JIMATHO3a, DU 3aPETUCTPUPOBAH-
HOM y OOJILHOIO HADOpPE CUMIITOMOB, B TO BPeMs KaK JIJisi BOCCTAHOBJIE-
HUsI BEPOATHOCTHON MOJIE/IN KJIACCU(DUKAIINU JOCTATOYHO BOCCTAHOBUTD
COOTBETCTBYIOIIUE TIEPEXO/IHbIE BEPOosiTHOCTU. Bo BBeIeHnN ObLi1a 000CHO-
BaHa MPEIIOYTUTEIbHOCT BO3MOXKHOCTHOI'O MOJIEJIUPOBAHUST MEJIAIIAH-
CKOTO 0OBEKTa MO0 CPABHEHUIO C BEPOSITHOCTHBIM. AJITOPUTM, OCYIIECTB-
JISTIONIUN TIOCTAHOBKY JIMArHO3a, HOCUT IIPU BO3MOYKHOCTHOM MOJIETUPO-
BaHUN <«COBETYIOIIMIT» XapaKTep, OIEHNUBasl OCJIEICTBAS PA3HBIX Bapu-
AHTOB OIMUOOYHON JMATHOCTUKU. DTH OIMMUOKA MOI'YT UMETh PA3JIMIHbBIE
MOCJIEJICTBUS JIjist OOJIBHOT'O: OJTHU IIPU 3a9UCJIEHUN 3/I0POBOTO YEJIOBEKA B
KJIACC TIATOJIOTUN U COBCEM UHBIE TIPU OTHECEHUU CYObEKTa C CEPhE3HBIM
3a00JieBaHUEM B KJIACC 3J0POBBIX. PYKOBOJCTBYSChH pe3yJbTaTaMu IIPO-
BEJIEHHBIX MEUIUHCKUX HUCCIACIOBAHUN M KOMIIBIOTEPHON JUATHOCTHUKH,
Bpad CTABUT MAIMEHTY OKOHYATEJIbHBIN JMArHO3 ¥ HA3HAYAET JICUCHUE.
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[Ipu pertennn 3a/1a9u MEIUIIMHCKON JIMATHOCTUKU HEJOCTATOYHO PY-
KOBOJICTBOBATBCS JIUIIb TOCTPOEHHON MOJIEJIBIO0 MEJIUIIMHCKOTO 00bEKTa,
B JIAHHOM 3aJla’e — MOJIEJIBI0 COCTOSIHUSI OOJIBHOTO, XapaKTepHU3yoIeii-
sl pacupejie/ieHneM BO3MOXKHOCTEH Tapbl HEYETKUX 3JIEMEHTOB — («Ha-
6otojieHne, Kak HabOP 3aperucTPUPOBAHHBIX HPU3HAKOB (CHMIITOMOB)»,
«peaJjibHOe CcOCTOsiHMe GOJIBHOrO» ). [y1aBHast 3a/laua KOMIIBIOTEPHON CH-
CTEMBI TIPEJIBAPUTENIBHON JUATHOCTUKU — BBIHECEHUE PEINIeHUsI O CO-
crogaun 6osbHOr0. IloTepu XapakTepu3yloTcss WHIUKATOPHON (YyHKIH-
eit Iy q € [0,1], oupenensionieii BOSMOKHOCTb MOKpbITHs ToukH (K,d)
HeIETKIM MHOXKecTBOM A. 3Jech [, ¢ UHTEPIPETHPYeTCsa KaK BO3MOXK-
HOCTDb ITOTEPDH, 00YCJIOBJEHHBIX IOCTAHOBKOMN Auaruo3a d, B TO BpeMsi Kak
Ha caMoM jeje OOJIbHOII cTpamaeT 3aboneBanneM k. BbiHOCHMMOE KOM-
MBIOTEPHON CUCTEMO peIlleHre 0 COCTOSTHUN OOJIBHOTO OITPEJIETISIETCST KaK
3HAUEHNEe HEYETKOro sjeMeHTa 0. HeduéTkoe mpaBmio pereHust O COCTO-
sSTHUU OOJIBHOTO 110 HabOPY 3aperucTPUPOBAHHBIX CHMIITOMOB OIPEIEIs-
eTCsl paclpeie/leHneM [EPEXO/IHON BO3MOYKHOCTH PEIleHns § Ipu HabJTo-
JAIOIIEMCsT Y GOJIBHOrO HabGOpe MPU3HAKOB (cHMITOMOB). ONTHMAIBHBIM
SIBJISIETCSI PEIIaoliee MpaBuo, MUHUIMU3UPYIOIIEe BO3MOXKHOCTE ITOTEPH
[IPU TIOCTAHOBKE JIMArHO3a.

Cosmecrabie ¢ kiaunnkoit HUM nuranus PAMH uccinenosanuns CPTK
[4] npuBesin K CO3MAHMIO CIENUATBHOIO OINPOCHUKA, BKJIIOUYAOIIEIO BO-
[POCHI O NMPUYMHAX U JIABHOCTU 3a00JIEBAHUSI, O CAMOOIIEHKE COCTOSIHUSI
KaK OPraHOB IUINEBAPEHUsI, TAK U IICUXOIMOIINOHAILHOM cdepbl 60IbHO-
10, YTO MO3BOJIUJIO JIOCTATOYHO TIOJHO OXapakKTepU30BATh €r0 COCTOSIHUE.
Wcxonable JaHHBIE JJIsI IOCTPOEHUsT BO3MOXKHOCTHON MOJIEIN CHMIITOMA-
TUKHU 3200JIEBAHUS CYTh CBEJEHUS O OOJIBHBIX, COJMEPIKAIINECST B OTBETAX
Ha BOIIPOCKHI TaKOl aHKeThl. AHKeTa COIepKUT 26 BOIIPOCOB 110 IacTPOIH-
TEPOJIOTUU U TICUXOCOMATUKE. BO3MOXKHBI 0T 2 110 4 BApUAHTOB OTBETOB B
3aBHCUMOCTH OT TIOCTAHOBKHU Bolipoca. Ha KaskJIibIit BOIIPOC MAIUEHT JIaeT
OTBET B PAHIOBOI IIKAJIE, OTPaXKAIOIIell CTeleHb TAXKECTU COOTBETCTBY-
IOIIEr0 CUMIITOMA.
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1.1. IIpaBmujio NOCTaHOBKHU AMArHO3a, MUHUMU3UPYIOIIee
PUCK IOTEPH

ConocraBuM KaxkJioMy CyObekTy (IaleHTy) n-MepHbIi HedeTKuii
BexTop ipusHakoB X = (x1, X%, ..., x"), npuEUMatonuii 3HaTeHne T € X,
rie

o 1 .2 n 1
r=(x 2% ...,2"), (1)

) € XJ — orser IMalueHTa Ha j-i BOIIPOC aHKETHI, paCCMaTpPUBAEMBbIIA
KaK 3HaYeHUe j-ro Ipu3HakKa (CHMITOMa) ero 3abonesamusd, j = 1...n,
X =X'"xX*x...xX" X ={z}], 2}, .. )} — MHOKeCTBO 3HAveHNIT
J-TO IpU3HAKa, 7; — KOJMYECTBO 3HAYCHMIi j-IO NpHu3Haka, j = 1...n,
7 — YNCJIO0 IPU3HAKOB.

IIycth &8 — HEe4ETKUll 3/IEMEHT, 3HAYEHUAMHI KOTOPOI'O SABJISIIOTCA HO-
Mepa KjaccoB (3abonesanuit) k € {1,..., M}. Pacupenenenne @X®(-, ")
XapaKTepusyeT HeqéTKyIO CBA3b MEXKIYy CUMIITOMATUUHBIM OIIMCAHUEM
COCTOSTHUST OOJILHOTO MW PEATBLHBIM €r0 COCTOSTHUEM ¥ OIMpeeIsieT BO3-
MOXKHOCTHYIO MO/Ie/Ib COCTOSIHUSI OOJIbHOTO. @X®(x, k) — BO3MOXKHOCTD
pasercts X = x, & = k, v € X, k € {1,...,M}. lxq4 € [0,1]
BOBMOXKHOCTBH IIOTEPL IIPM OTHECEHWU CyObeKkTa Kjaacca k K Kjaaccy ¢,
q=1,...,M. lanee ne OymeMm JeaThb pa3jiuduil MEXIy CyObLEKTOM U
NPUCYIIIUM €MY BEKTOPOM 3HaueHHUll IPU3HAKOB T = (xl, z2, ... , ™).

B 3a/iaue marHocTuku TpeGyeTcs IPUHSTH PENIeHne O IPHHAJIIEXKHO-
cru 6obHOIO & K ogHOoMy U3 M Kitaccos 3aboseBanuii. Pemenne o cocro-
STHUM BOJIBHOTO — PEKOMEH/YEeMbIii JIMArHO3 — OIPEJIEJIMM KaK HeUETKHI
9JIEMEHT 0, IPUHUMAIONIHI 3HaYeHns: Ha MHOXKecTBe {1, ..., M }. Pacupe-
nesienne Bo3MOKHOCTEH 7OX HA30BEéM HEUETKMM TIPABUIOM pemieHus §
0 coCTOSHMU BOJILHOTO, OCHOBAHHOIO Ha HAOJIIOaeMOM y GOJIbHOrO Habo-
pe npusHakos Y = (x1, X2, ..., X"), WK HEIETKIM TPABHUJIOM MOCTAHOBKH
nmarsosa; saadenne wOX(d|z) — BO3MOKHOCTE pelreHns o 3a60/IeBAHNE
0 = d, koryia Y = & — HabJIrOaoIecss y 60JIHONO CHUMITTOMBI.

B [1] paccmoTpenbr MeTO/IbI HIEHTHhDUKAIINT COCTOSTHII HEUETKOM CH-
CTEeMBI, KOTOpasd MOXKET HAaXOIUThCAd B OJHOM u3 M cocTOosHUil, TOJTHO-
CTBHIO UJIM YaCTUYHO OIIPEJIEJIAIONINX paclpeieeHie BO3MOXKHOCTEH 3Ha-
JeHnil HeIETKOTO 3eMeHTa. PaccMaTpuBas HedeTKuit BEKTOP MTPU3HAKOB
X B KadyecTBe HEYETKOI'O 3JIEMEHTA, COCTABJISIONIEr0 OCHOBY JIJIsl IIPUHS-
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TUsI PENIEHUsI O COCTOSTHMU CUCTEMBI, B JIAHHOM CJIy4dae — O COCTOSHUU
GOJILHOTO ¥ KJIACCHI 3a00JIeBAHUN (JIMArHO3bI) — B Ka4eCTBE COCTOSHUIA
CHCTEMBI, TIEPEHIEM K PEIeHNI0 3aa4N TUATHOCTUKN KaK 33 ANl UIeH-
rudukaiu. B [1] nano pernenne 3ajiaun ujieHTHGUKAIMN HEUETKO CH-
CTEeMbl, MUHUMU3UPYIOIIEE PUCK MOTEePh. lIpuMeHuM ero i perieHust
3341 JIMarHOCTUKU. BO3MOXKHOCTD MOTEPD, OMPEIEIAIONIYI0 KadecTBO
IpaBUIIA IOCTAHOBKI AMArHO3a 701X, MOMKHO OIPEe/INTh KaK

PL(rIY) = sup min(ly ¢, 7' (d]x), g (2, k). (2)
zeX, ke{l,....M},de{l,....M}

ITockoJIbKy KavuecTBO PEIIeHus TEM BBIIIE, YeM MEHbBITe BO3MOXKHOCTD
IOTEPh, ONTHMAJIBLHBIM €CTECTBEHHO CYHTATH TAKOe TpaBiiIo 70X, Koro-
poe MUHMMU3UPYET BO3MOXKHOCTH MOTEPD (2):

PL(7*X) = min PL(x). (3)
7r5‘X
3uadeHue PL(Tr*5|X ) OIpeIeIsSIeT PUCK [OTEPh IPU OIITUMAJIBHOM ITpa-
BUJIE TIOCTAHOBKU JINArHO3a, PEKOMEHIYIOMEM IUArHo3 d = 5*(3:):

0 (x) € {d e{1,..., M}, m0X(d|z) = ] ?llaXM} 7r*5|x(d'\x)} , zeX.
"e{l,...,

Bo3MOXKHOCTD 1TOTEPH, COMYyTCTBYIOMIUX PEIIEHUIO O TOCTAHOBKE I~
rao3a & = d GOJBHOMY NPU HAJUYUU Y HETO CUMITOMOB X = &, & € X,
de{l,..., M}, oupenennum Kak

Py(x) = max min(l 4, 0% (x, k)). 4
(@) = mas, minly g, 9", K) (@)

Torma cormacuno (2), (3), (4) 3agada ompeseseHHs OHTHMAJIBLHOIO
neuéTKoro mpasma 71X nocranosku marnosa bopMmympyeTcs Kax ciie-
JIyIoIas 3a/ada Ha, MIHIMYM:

PL(7%X) = 22)}3 115225/[ min(mOX(d|z), Py(x)) ~ ﬂg&iﬁ). (5)
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Eé pemrenne MOYXKHO TOJIyYHUTDh, pemias s KaXKJIOTO BEKTOPa 3Hade-
HU TPU3HAKOB & € X CJIeAYIONIYIO 33/1ady:

. Slx P - .
 max min(r"X(dlz), Fa(w)) 2 (6)

*0IX nocTanoBKH

Cormacuo yciosusim (5), (6), onruManbHOE HPABHIO 7
JMArHO3a IPEJINNCHIBACT [IPU HAJINYUN Y GOJILHOIO CHMITOMOB X = & CTa-
BHUTb JIHArH03 0 = d, BO3MOXKHOCTb KOTOPOIO TeM GOJIBIIE, €M MEHBIIe
BO3MOKHOCTB 1I0T€Pb, 00YCIIOBICHHBIX TakuM pemterneM. B [1] chopmy-
JIMPOBAHBI CJICJYIONIHE JOCTATOYHBIE YCJIOBHSI ONTUMAILHOCTH HIPABHIA

70X TTycrs
D*(z) = {d e{l,...,M}, Py(z) = Hclzi/nPd/(x)} , zeX. (7

Torza smo6oe meudTKoe npaBmiIo w°X HocTaHOBKY AMArHO3A, YIOBIETBO-
pATOIee YCIOBUIM

max 7w N(djz) =1, z e X,
deD*(x)

X(djz) =0, de{1,...,M}\ D*(z), z € X, (7*)

siBiisiercst perenneM 3ajadn (5), (6). ITockosbky cormacuo (7%) MOXKHO
BeiGpars X (d|z) = 1, ecin d € D*(x) u 79X (d|xz) = 0, econ d €
{1,...,M}\D*(z), x € X, 10 B KauecTBe PEIICHNsI MOYKHO HCIOJIb30BATh
saavenne d*(z) 060l «IE6TKOM» BYHKINHI, YIOBIETBOPSIOINIEH YCIOBUIO
d*(z) € D*(z), v € X.

Eciin morepun HEBO3MOXKHBI NIPU NPABUJILHOM MTOCTAHOBKE JIMATHO3A:
lk,g = 0 mpu d = k, 1 BO3MO’KHOCTbL II0T€Ph MaKCHUMaJlbHa IIPU JH000i
OMmHIO0YHOM MOCTAHOBKE Juarnosa: lpq = lupu d # k, k,d =1,..., M,
To B (4)

Py(z) = riljgwx’ae(ar,k), d=1,...,.M, z € X,
u vMuauMyM Py(z) npu (GUKCHpOBAHHOM T JOCTHUTaeTCss Ha Tex d €
{1,..., M}, upu koropwix @X*(z,k) nocruraer makcumyma. Torga (7)
UMeeT BUJ

* = X, — X, /
D*(z) {dE{l,...,M},(p (x,d) | ax @ (ac,k)}, e X.
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v ipaBmio 70X MIHIMIBHpYOmIEe BO3MOKHOCTE TTOTEpPS (B IAHHOM CIIy-
Jae OIMOKN ) IPH TIOCTAHOBKE JIHArHO3a, SIBJISIETCs IPABUJIOM MaKCUMAJITh-
HOIi BO3MOXKHOCTH [3].

B [1] mokazano, uro npasuso uaeHTuduKamu d*, MUHIMA3UPYIOIIEe
BO3MOYKHOCTH IIOTEPH, MOXKHO TaKyKe OIPEIE/INTh KaK JI00yIo DyHKITUIO
d*(-), X = {1,..., M}, yioB1eTBOPSIOIILYIO YCIOBHIO

d*(z) € D*(z) = {d e{l,...,M}, Piy(|z) :d’e{I{lE.I.I,M}Pd/O:E)} , ¢eX,
(8)

rie Py(lz) = max min(lg g, X (k|z)) — ycsosmas npn yeosun x =
<M
IPX
BO3MOYKHOCTB IIOT€Pb, I BO3MOXKHOCTH II0TEPD IPH OCTAHOBKE JHATHO3a
d* orpejiesnisieTcs Kak

PL(d") = sup min(Py« () (|2), ©*(x)), (9)
reX
rae pX(+) : X — [0, 1] — pacupezesenue BO3MOXKHOCTEI HEIETKOTO BEKTO-
pa IPU3HAKOB (CHMIITOMOB), @X(2) — BO3ZMOXKHOCTD HAJIMYHS Y GOJIBHOTO
CUMITOMOB X =, * € X,
Paroy (1) = il gy (K1) (10
Takum 06pa3oM, JJIsi BBIYUCACHNS] BO3MOXKHOCTH 10Tephb (9) HeoOX0MuMO
pacupejiesienne X BO3MOXKHOCTell cumnToMoB x. B 3azauax meaunus-
CKOM JIMArHOCTUKY paclpejieienne ¢X®, Kak MPaBUJIO, HEU3BECTHO, HO
IEJIBIO SIBJISIETCsI TIOCTAHOBKA HEUETKOro JuarHosa d*, a jyis 9TOro, co-
rinacuo (8) u (10), moCTATOYHO BOCCTAHOBUTH TOJIBKO IIEPEXOHYIO BO3-
MOXKHOCTbH (paeb‘ (BO3MOXKHOCTH HOTEPb [} ¢ 381AI0TCST BPAMOM).
BosmoxkHOCTHAsST MOJIeb X (-, +) COCTOSIHUS GOJILHOTO OIIPE/IeJISIeTCsT
AIPUOPHBIM pacipejieieaneM BosMoxkHocreir o (+) : {1,..., M} — [0, 1]
3ab0JIeBaHUil U pacIpene/IcHIeM IIePEeXOTHON BO3MOXKHOCTH 4pX|ae(-]k)
X — [0,1] s kaxkgoro 3abosnesanust k € {1,..., M}. Torga

% (x, k) = min(goX|ae(x\k), ©*(k)), x€ X, ke{l,...,.M}, (11)

— COBMECTHOE€ pacIipeJe/icHue x, &x. Hpegnonaraﬂ, COIJIaCHO MHEHUIO Bpa-
tIeIt/'I, 9TO HM OJHMH M3 KJIaCCOB 3a00J1€BaHU He dABJIIETCH allpruopu 00-
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Jlee <«IIPeIIOYTUTEIbHBIMY, YeM JpYyTue, MOJydaeM PaBEHCTBO AlPHOP-
HBIX Bo3MmoxkHocTelr ¢*(k) = 1, k = 1,...,M. B stom ciyuae BO3-
MOXKHOCTH 1OTePh (4), COIyTCTBYIOIUX PEIIeHUIO O TOCTAHOBKE JUArHO-
3a § = d OOJILHOMY IpPU HAJMYUUA Yy HErO0 CHMITOMOB Y = &, * € X,
de{l,..., M}, oupenensiercsi Kak

Pa(w) = max min(lyq, X (2lk)) (12)
U JUI [TOCTPOEHHS ONTUMAJBLHOIO IIPaBUJIa ITIOCTAHOBKM JuarHosza d*
(7*) cregyer BOCCTAHOBHUTH paCIpe/IeJIeHNe MEePEXOHBIX BO3MOXKHOCTE
oXI®(z|k), k = 1,..., M. PaccMOTpEM aIrOPETM TPAHYIHPOBAHMIS IIPO-
CTPaHCTBa 3HAYEHUI NMPHU3HAKOB 3a00JI€BaHusA, OCYIIECTBISIONNN CTO-
XaCTUIECKOE MOJIC/IMPOBAHNE TIEPEXOIHBIX BO3MOKHOCTEH OIPEIe/IEHHBIX
HabOPOB NIPU3HAKOB NPH yCJIOBUM NPUHAJIEXKHOCTH CyObEeKTa BBIJEICH-
HBIM KJIaCCaM Ha OCHOBAHHU O0yYaromeil BLIOOPKH — MHOMKECTBa 0OJIb-
HBIX C BepUMDHUIUPOBAHHBIM JUATIHO30M.

2. AjaroputM TrpaHYJ/IMPOBaHHUS IIPOCTPAHCTBA
3HaYeHnil NPU3HAKOB 3a00J/I€eBaHMsI

[TpeanonoKuM, 9TO BEKTOPHI IPU3HAKOB HMEIOT CTOXACTUYECKYIO
npupoxy. Ilyers pr(z) = Pr(x! = o', x® = 2%,...,x" = 2") — Bepo-

ATHOCTHb TOI'O, 9TO cy61>eKTy CBOICTBEHEH BEKTOD 3HaYEHUII CUMIITOMOB

= (', 22, ... 2"), (13)

2 =22 ... " = x™) — 3HaYeHWe BO3MOXKHOCTH

pz) = P(x' = ', x
pasencts x/ = 7, j = 1,...,n. DKcuepuMenTaILHON omeHkoi pr(x)
COIJIACHO 3aKOHY OOJIBINUX YHCEJT SBJISETCH YaCTOTa BCTPEIAEMOCTH BEK-
TOpa TPU3HAKOB.

Jlnst yTouHeHUsT TUATHOCTUIECKUX KPUTEPHUEB 3abosieBaHust HeoOXo-
JINMO HAWTH TPYNNBI MPU3HAKOB, PAHKUPOBAHHBIE TI0 3HAYCHUSIM UX IIe-
PEXOTHBIX BOZMOXKHOCTEH TIPH JAaHHOM 3a00JIeBAaHUN. TeM caMbIM Ha 3Ta-
e obydeHns OyIyT HalIeHbI IePEXOJHbIe BO3MOXKHOCTH ch|39(33|k:) BCEX

kyaccoB k = 1,..., M u perrena 3ajada JuardocTuxu (7°).
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Bosbabie CPTK 6b11n pasesieHbl racTpodHTEpOJIOraMy Ha JIBE TPYII-
bl (JBa Kiacca): ¢ 3amMe IeHHoil MoTopukoit (Ne 1) u yckopeHHO! MOTO-
pukoit (Ne 2) [4] 151 BbIsIBJIeHHsT 3HAYUMBIX PA3IMIHUl B OIMCAHUN CUMII-
TOMATUKH GOJIBHBIX TUX IPYII U YTOUYHEHUS JIMAIHOCTUYECKUX KPHUTE-
pueB 3a00JIeBAHUSI.

n
ycrs (2, P(Q), P) — BosmozkHocTHOE TipocTpancTso [5]: Q = [ X7.

DJIeMeHTapHbIe COOBITHS ITOTO MPOCTPAHCTBA — BEKTODHI, co;pep;Kzinme
BCe BO3MOKHBIE KOMOMHAIMN 3Hadennii npusnakos 7, j = 1...n. B [2]
NPUMEHEH MTPOCTON aJropuT™M pa3dUeHus MHOXKECTBa, 3HAYCHUI pU3HA-
KOB Ha& T'PYNIbI 3HAYEHWI IPU3HAKOB wlT, i=1,...,N, (N — aucio
HallJIeHHBIX IPYIIT IPU3HAKOB MPU JIAHHOM pasbuenun 1), paHKUPOBAH-
HBIX 110 3HAYECHUAM HX IIEPEXOHBIX BO3MOXKHOCTEN p? = p(sz]k) npu
YCJIOBUU TIPUHAIEKHOCTU CyObEKTa, 001 a0Mero HabopoM MpPU3HAKOB
wlT, K kiaccy k, k=1,...,M:

Pl >pd > >pk. (14)

T
Tak ke ymopsigodens! anocrepuopuble BosMmoxkuoctu p(k|w; ) 3abose-
Banus k npu Hasmumm cumntomos w! [2]. Hambosee cymecTsenHbIMU
[pU3HAKaMy 3a00JIeBaHUS K SBJISIOTCH HADOPBI w?l,w?, ... pa3bueHunit
T, T 1= plwl k) =1
1,75, ..., IMeOIIe MAKCUMAIbHYIO BOBMOXKHOCTD p° = p(w;*|k) = 1.
[Tpeo6pasoBanue Bo3MOKHOCTHOTO npocrpancTsa (2, P(2), P) B Bo3-
mozkroctHoe Tpoctpancteo (27, PT(Q), PT) ¢ snementapubmvm cobbr-
musvm wl, i = 1,...,N, BO3MOXKHOCTH KOTODBIX B IIPOCTPAHCTBE
QT P(QT), PT) ynosnersopsitor crpornm nepasencrsam (14), Hazsamo B
[1] rpanynuposanuem. Ilepe Hadwa oM nporeLy pbl IPAHYJIMPOBAHHUS [IPO-
HyMepyeM CyObeKThl (BeKTOPBI 3HAUEHU I CUMIITOMOB) B IIOpsi/IKe yObIBa-
HUsl (HEBO3pACTaHMUsI) BEPOSITHOCTEI:

prizprez...z2prz..., (15)
riae pr; = Pr((x);), (z); € Q@ — Bexkrop 3nauenmii nmpusnakos (13) l-oro
cybbekra, [ = 1,2, ...

CyIIecTBy 0T pa3nIHbIe CIOCOOB! IPaHy/IHpoBanust. BosmoxknocrHoe

npoctpanctso (1, P(QT), PT) asnsercs MakcnMaIbHO COTIACOBAHHBIM
¢ sepoarnoctHbM TipoctpancreoM (Q7, PT(Q), PrT) u nepasencrsa

pl>pl > >pl > (16)
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pL = P(wl), semonusatorca npu

T T T T
pr, >1—pri —pry —...—pr,, (17)
YTO AHAJIOTMYHO HEPABEHCTBAM

pri> 1 —pri —prd — ... —prl_))/2 (18)

Bosee Toro, B [1| nmokasamo, uro mepasencrsa (17) n (18) sBisrorcs
HEOOXOMMbIME U JiocTaTouHbiMu yestosusiMu (16). Vexons us sroro u
u3 ycsiosust (15), ompejiesuM MepBblii HAGOP 3HAYMEHMIT NPU3HAKOB w1
MMEROTIHTT MAaKCHMATBHYTO BosMoxkHOCTE 1 = p! = P(w{), nus koToporo

pl > pl' ecmm prT > 1/2. Honyanm w! = {(2)1,...,(z)i,}, tae i1 =
min{i | pry + ... +pr; > 1/2}. Jdanee cieayior nabopst wa , . . . ,wgﬂ, ce
YIOPSIIOUEHHbIE 110 3HAYCHHSIM BO3MOXKHOCTEIl cortacHo yciosuio (18):
T _
Wy = {(33)1'1-1—17 SRR (l’)m}, R
wgﬂ ={(®)ip+1,- (@)ippr }r .- -, TPHIEM
io =min{i|prijs1+...+pr; > 1 —pri— ... —pry)/2}, ...,
i1 = min{i | pry, 1+ ... +pri > (L —pri — ... —pry,)/2}.
OJIeMeHTapHbIe COOBITHST — BEKTOPBI HPUSHAKOB ()i +1,- -, (%), ,, CO-
JepKariecs B wgﬂ, k=0,1,..., 19 = 0, ABASIOTCS HEPASIMINMBIMU

€ TOYKH 3PEHUsT 3HAUMMOCTH IIPU JaHHOM 3aboJieBanuu. Pasbuenue (2, BbI-
MTOJTHEHHOE TAKMM 00pa30M, Ha3bIBACTCS FPAHYJINPOBAHUEM IIEPBOrO IIPU-

6mkenns [1]. Boyiesnennbre rpamymnt wi, wl ... ,wgﬂ, ... 0003HAMMM
1 1 1
COOTBETCTBEHHO wg ),wg ), .. ,w,(C le, ... Takoe rpanyJImpoBaHUE HE SBJIS-

eTcd ONTHUMAaJIbHBIM C TOYKH 3DEHUs BbISBJICHUS 3HAYUMbBIX 3aKOHOMED-
HOCTell 3aboJieBaHust. PaHKUPOBAHHBIX 110 BO3MOXKHOCTH HaOOPOB IpU-
3HAKOB MOYKET OKa3aThCs HEJOCTATOYHO JIJIs CO3JIaHUS NH(MPOPMATUBHBIX
JIMarHOCTUIeCcKuX Kpurepues. [ToaToMmy Ha HAOOPBI w{, wQT, e ,wg IR
TaK2Ke HAKJIQ IBIBAIOTCS CJIEJYIONINE YCJIOBHUS: YUCJIO 3JIEMEHTAPHBIX CO-
OBITHIT, COMEPKAIUXCS B HUX, JIOJPKHO ObITbh MUHUMAJIBHBIM; BEPOSTHO-
cTH pr{, prg s pr,:f , ... TAKXKE JIOJKHBI OBITh MUHUMAJIbHBIMH, pr;[ =
pr(w;f). [Ipu BBITOSIHEHUN JAHHBIX TPEOOBAHUN UMUCJIO PAHKUPOBAHHBIX

110 SHAYNMOCTH Ha6op013 IIPU3HAKOB 6y,IL€T MaKCHUMaJIbHBIM.
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AsrropuT™ TpaHyIupoBaHUs ), YIOBICTBOPSIONIAN TAKAM YCJIOBUSIM,
Ha30BEM ONTUMU3WPOBAHHBIM. KaK U B Ipe bl IyIeM aJropuTMe, Haiiaém

i1 = min{i |pri+...4+pr; > 1/2}. Ecam ip = 1, 1o nepsbliii Habop B J11060M
npub/KeHun Oyuer w,’ = wgl) = {(x)1}, ecom ke i1 > 1, TO HaWIEM
ki1 = max{k|pri+...+pri,—1+pri—1+x > 1/2} u onpenennm nepssrii Ha-

OOp BTOPOTrO HPUOIIMKEHUA: wf) ={(z)1,...,(®)iy—1,(®)i;—14k, }- B na-
(2)

bope w;”’ COJEPKUTCS CTOJILKO K€ 3JIEMEHTAPHBIX COOBITHII, CKOJILKO 1

(1) 2) _

B IIEPBOM HabOpe IIEPBOTO IMPHOJMKEHUA wW; ', & BEPOATHOCTb pry~ =

(2)) (1)

1
pr(w;”’) MeHbIIIEe BEPOSITHOCTH Pry = = pr(wg )).
Tenepb mepeiIeM K MOCTPOEHUIO MEPBOr0 HabOpa TPETHEro MpUb/Iu-
werms w'>) . Pacemar it 1 1. E ki =1
1 - puBaeTcs ciaydaud i1 > 1. Bcam 1npu 3ToM K1 = 1,

() (2)

HepBbIil HAOOP B TI060M IPHOIMKeHUH Oy1eT wy ' = w; , ecau ke ky > 1,
To HalEM ko = max{k |pri+ ...+ pri, 14k, -1 + Dy 14k 14k > 1/2}
3 _ . . ,
n onpenemm wy - = {(m)lv KR (l‘)“,l, (m)l1—1+k1—17 ($)11—1+k1—1+k2}'
3 .
B nabope wg ) COIEPXKUTCH CTOJIBKO K€ 3JIEMEHTAPHDLIX COOBITHI, CKOJIb-

KO U B w§2), IIpA 3TOM pr%g) < pé;), 1(?57)’§3) = pr(wf’)), p7’§2) = pr(wf))-

AHaJIOrTYHO CTPOATCA HAOOPBL Wy ~, W, ~, . . . JI0OOr0 NPUOINKEHHA, IMe-
IOIe MaKCUMAaJIbHYIO BO3MOYKHOCTbD.

PaccmorpuM Teneph aaropuTM MOCTPOEHMS BTOPOTO IO CTENEHN 3Ha-
YUMOCTH HabOpa, B3sB 3a OCHOBY, HAIpUMEp, MEPBBII HAOOpP BTOPOTO

(2

IpuOIKEeHIA W ), st Toro, 4TOOBI TIEPBBI U BTOPOil HAOOPHI OBLIH

(2) (2)

Pa3IMYUMBL 10 BO3MOXKHOCTH: 1 = p;™ > py

(2)

MO BBIIIOJIHEHHE YCJIOBHA pri > 1/2, KOTOpoe HaKJIaJIbIBAeTCS Ha Be-
2
POSITHOCTB TOJIbKO TiepBoro Habopa. jist bopmupoBanust nabopa wg)

o 2
OIIpEJICJIMM HOBOE€ IIDOCTPaHCTBO 3JIEMEHTApPHbIX cooprTuil §) \ U)E ), I1e-

, corytacto (18) meobxo/u-

peHyMepyeM 3aHOBO €ro TOYKH, COXPAHHB UX YINOPSAJOYEHHOCTH IO Be-
. 2
positHocTsim, npuaatyio B (15). Torma B caywae i3 > 1 Q )\ wg) =

(@i @atok1 @it} = (@, @57, ) Onpe
JIeJIIM BEPOSITHOCTU COOBITHI {(:1:)&2)},{(33)22)},... KaK YCJIOBHbIE IIpU

@ _

yesosun €\ w?) U, yIUTBIBAsT, ITO (l‘)](f) €0\ w?), TIOJTy YMM: Py

()

P

Pr({(m)gf)} |2\ w?)) = L)k@})), k=1,2,... Teneps BTOpOIi HAOOD
Pr(Q\ w;™)
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(2)

BTOPOTO IPHUOJIMKCHHST Wy~ ONPEJEINTC KAaK HOIMHOXKeCTBO )\ w

(2)

TOYHO TaK »Ke, KaK Habop w,"’ ObLI OlpeJiesIéH KaK IIOJMHOKECTBO ():

(2)
1

2 2 2 2 2
w? = {@)F, @F, @ @) (19)
rmae
iy =min{i |pr® + .+ pr® > 172} (20)
uecm ip = 1, wg) = {(l’)?)}, ecan ke i; > 1, TO
ki = max{k [ pri? + ..+ pr ) L > 1/2) (21)

Torma Bropoit HaboOp BTOpOro mpubIIMKeHna obJIagaeT OOJIbINell 3HAUN-

MOCTBIO, YeM Tperuil (emé He chopMUPOBAHHBII): péQ) > p§2), TaK Kak
P (2)

Pr({wéQ)} |2\ w§2)) = ng)) > 1/2 1 Bo BTOpPOM NPHO/IHKCHIN
Pr(\ w?)

mogydanm: 1 = p§2) > pg) > pg2). Tperuit o 3uaxuMocTu HAOOD w:(f)

O\ w? (2)
onpe/iessiercst Kak moamuozkectso (2 \ w;™) \ wy’ aHAJOrHYHO ompe/ie-

2)

JICHUIO Wy~ B KAYECTBE IIOJMHOXKECTBA Q\w?), COTJIACHO COOTHOIIIEHUSIM
(19), (20), (21). C HOMOIIBIO ONUCAHHOIO AJTOPUTMA OCYIIECTBIISIETCSI
nocTpoeHne HabOPOB, MMEMOIIUX BCE MEHBIIYI0 U MEHBIIYI0 BO3MOXKHO-
cru. [Monyuaercs HeoOXoUMast JIJIsi ONMUCAHUS CUMITOMATHKU yIIOPSIO-
YEHHOCTh BO3MOXKHOCTEH HAGOPOB IIPU3HAKOB (CHMIITOMOB).

Culeslyer OTMETUTD, UTO B 3a/a4€ IIOMCKa HADOPOB IIPU3HAKOB, PAHIKH-
POBAHHBIX 110 3HAYMMOCTU IPH OINPEJIEEHHOM 3a00/IeBaHIN, AJTOPUTM
IPaHyJIUPOBAHUs [IPOCTPAHCTBA 3HAYEHHMH NPU3HAKOB 3a0O0JIEBAHUST WC-
[OJIb3YeTCsl IPU HEU3BECTHBIX BEPOSITHOCTSIX pPri,pro ... B [1| mokazano,
9T JyIs Kaskoro n = 1,2, ... rpamynst wl ,wi ... wl obecreunsaromue
BBIIIOJIHEHUE YCJIOBUHA pr{ > prg > ... >0, pr{ + pTQT + ... =1, Mo-
I'yT OBITH TIOCTPOEHBI TIOYTH HABEPHO OE30IMO0YHO Ha OCHOBE KOHEYHOTO
quc/ia HabJIIOJIEHNI, B TO BPEeMsl KaK BEPOSTHOCTU I'PAHYJI ¥ BEPOSTHOCTH
Pri,pra, ... IPU 3THX YK€ YCJIOBUAX OYJyT OINEHEHBI ¢ TOYHOCTHIO, BOOO-
1€ TOBOPSI, HEJOCTATOYHOM JIJIsi TOTO, YTOOBI UX ONEHKH MOYKHO ObLIO Obl

HCIIOJIB30BaTh B Ka4YeCTB€ MCTHHHBIX BepOHTHOCTefI I'panyJI.
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3. /Imarnocrtmka 3aboJjieBaHuii — o0y4deHne, pac-
nmo3HaBaHne. KoMITbIoTepHbIl 3KCIEPUMEHT

HawuboJstee cyrmecTBeHHBIMU TIpU3HAKAMEU 3a0oJieBanus k B aJropuT-
Me I'PaHyJIMPOBAHUS SIBJISTIOTCSI HADOPBI wgl) ) w§2) ) wgg’) . .., IPEJICTABJISIO-
e TPAHYJIbl €UHUIHON BO3ZMOXKHOCTH PA3HBIX MPUOJIMKEHUN, TPUIEM
C POCTOM TMOPSIJIKA MPUOJIMXKEHUsT PACTET MH(MPOPMATUBHOCTD BXOJISITIIUX
B IpaHyJ/ly 3HAYEHWH IPU3HAKOB (CHUMITOMOB). Tak Kak He4acTo MPHUXO-
JuTesi HabuIoaTh GOJIBHBIX € OJMHAKOBBIM HABGOPOM CHMIITOMOB (M MX
3HAveHnii), 0cobeHHO pU paboTe ¢ MOIPOOHBIME OIPOCHUKAME (B CJIydae
CPTK, nanpumep), Bepositiocru pr; = Pr((z);), | = 1,2,..., BekTOpOB
3HAYEHUI IPU3HAKOB, AlMIPOKCUMUPOBAHHBIE YACTOTAME U PAHXKUPOBAH-
Hble B (15), MaJibl U OJ{HU U Te YKe 3HAYEHUsI YACTOT IPUCYIIH PA3IHIHBIM
BEKTOpaM 3HadYeHWi npusHakoB. [losToMy cylecTByeT HECKOJBKO HabO-
POB KaxKJI0Tr0 MPUOIMIKEHUsT, UMEIOTNX MaKCUMAJIbHYIO BO3MOYKHOCTb.

[To obyuaromeit BEIGOpKE B KasKJIOM Kjacce k HAXOMATCS MHOXKECTBA
{w}r, k = 1,2,..., M Bcex HaBGOPOB NPU3HAKOB MAKCHUMAJLHOTO IPH-
OJIMKEHNsT, UMEIOIIIX HEHYJIEBYI0 BO3MOXKHOCTE. lIpeabsBisercs cybb-
ekt x = (z,22,...,2") (1), KOTOpBIil CleIyeT OTHECTH K omHoMy u3 M
KJIACCOB. BoisiByisitorcst Bce HaOOphl (ws)g, k = 1,..., M, u3 MHOXKecTBa
{w}k, npucymme cyobvexry. Ilycrs Haiieno S Takux HAOOPOB B KJacce
k:s=1,...,5. B xaxmom knacce k onpezensaeTcs Habop Ws, , IMEIOITHI
MaKCUMAJIbHYTO MMEPEXOTHYI0 BO3ZMOYKHOCTD:

p(k’wsk) - maxp(k]ws), s=1,...,5%.

Hasee B (12) snauernne p(x | k) ucnonssyercs B kauectse oXI®(x|k), mpu-
YeM BMECTO BEKTOpa 3HadeHuil npusHakoB x (1) Gepércs Hambosiee cy-
IMIECTBEHHBIH B K1acce k Habop ws, , npucymuii x. CyObeKT & oTHOCHTCA
K TOMy KJIacCy ¢*, KOTOPOMY HPUHAUIEXKUT HAOOP W, ., MMEIOMuii Mu-
HUMAJIBHYIO BO3MOYKHOCTB MOTEPH (4), COMyTCTBYIONIMX PEIIEHHUIO O 110~
CTAHOBKE Jarto3a ¢* GOJbHOMY NPU HAJIMYHH Y HEro Habopa wWs, . :

Py (wsq* ) = mqin Py(ws,),

4TO B YCJIOBUSX JIAHHOH 3a/1a4yl JIMArHOCTUKU COOTBETCTBYET MaKCUMAaJIb-
HOiT BoamoxkHOCTH P(¢*|x) cybberTy = npuHasexarh kiaccy ¢*. Torma
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[IEPEXO/IHAS BO3MOXKHOCTD Pq*(|wsq*) [IOTEPh NPU OTHECEHUU CyObeKTa
T € Ws,. K KIaccy 3aboseBaHuil ¢*, onpeieéHuas B (10), rakxke Oymer
MHUHUMAJIbHA.

Kak yxe ObL10 3aMedeHo, st OIMCaHUs 3a00JI€BaHUS HEOOXOUMO
KOHKPETU3UPOBATh €ro CUMIITOMATUKY B YCJIOBUAX HEDOJIBIIOrO YUC/IA
06beKTOB (IIAIMEeHTOB, 3aII0JHUBIINX OIPOCHUKHN) OTHOCUTEJILHO KOJIHYe-
CTBa IIPU3HAKOB (BOIPOCOB). AJITOPUTM IIPHMEHeH K 53 cyObeKTaMm, KarxkK-
JIBII 13 KOTOPBIX XapakTepusyercsa 13 mpusnakamu. 34 cyObeKTa IpuHaI-
JiexkuT Kjaccy Ne 1 «3ameyienHast MoTopuKay, 19 — kiraccy Ne 2 «Yceko-
penHast MoTopukay [4]. Pazpaboran unTepdeiic, 1eMOHCTPUPYIONIHIA 110-
UCK JUATHOCTUYECKUX KpHUTEpUeB 3abojieBaHUsl Ha OCHOBe OOydaroreit
BBIOOPKU B JINAJIOTOBOM PEXKUME.

Jlnara3zoH M3MeHeHHs [IPU3HAKOB Y CyObEKTOB 00ydalolieil BhIOOpKU
npejcTaBiieH Ha puc. 1. 37ech 1Mo ropusoHTa M — HOMepa j = 1,...,n
NpU3HakoB, n = 13, 0 BEPTUKAIN — UX 3HAYEHUs. deM OoJibIlie 3Hate-
HUEe TPU3HAKA, TeM CHUJIbHEE MPOSABJIAETCS JAHHBIH CUMIITOM y CyObeKTa.
Hamnpumep, 13-it npuznak B oOydarorieil BbIOOPKE MPUHUMAET 3HAYCHUS
or 1 510 7.

9

W X I b L X O

MpHIHAKH [GHMNTOME)

Puc. 1. JInanazon u3mMeHeHns: BCeX MPU3HAKOB o0y4varoreil Boibopku. [1o
IOPU30HTAIM — [PHU3HAKK (CUMIITOMBI) CyObEKTa, 110 BEPTUKAIN — HX
3HAYEHNsI. 3ATeMHEHHDBIC YIACTKH COOTBETCTBYIOT 3HAYUCHUSIM TTPU3HAKOB
cyObeKTOB 00y4Jatonieil BHIOOPKH.

OcobeHHocTb pean3anun aJropuTMa rrpany/JiMmpoBaHUd B ,ILaHHOfI 3a-
Ja4de Me,ILI/IH,I/IHCKOIL/'I JAMardOCTHUKHU CBA3aHa C HUBKHMMHA 9aCTOTaMM 3JIEMEH-
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TapHBIX COOBITHIL: 110 pe3yJIbTaTaM TeCTHPOBAHUA HU B OJHOM KJjacce He
BCTPETHUJIOCH JABYX OJIMHAKOBBIX OOJBHBIX. O TOM, 9TOOBI BOCCTAHOBHUTD
BEPOSITHOCTHYO MOJIE/Ib CUMIITOMATHKHU B 9TOI CUTYAIMN, HE MOXKET OBITh
u pean. Jjisi BOCCTAHOBJIEHUsT BO3MOKHOCTHON MOJIEJIN ITPOBOJUTCS I'Pa-
Hy/IIpOBaHue, Tpedyroiiee mepedopa BCexX MOCIeI0BATEILHOCTEH dIeMeH-
TapHBIX COOBITHI € OMMHAKOBBIMHU dacTOoTaMu. Ilepexom Ko BCE OoJibImei
CTEIeHU TPUOJIMAKEHUST OCYIIECTBIISIETCS JI0 TEX IOp, TIOKa COCTaB TPaHYJI
HE TIepeCcTaHeT U3MEHSAThCs. B pesysbrare B KaXKJI0M KJIACCE BBIIEJISTFOT-
sl IPU3HAKM, yjoBJjeTBopsitoniye ycaosuio (16). Bo Beex mosyunsimmxcst
coornomennsax suma 1 = p(wl) > p(wd) > ..., tae w! € QT nanbomnee
3HAYUMBIMU JIJTST JIAHHOTO KJ1acca 3a00JIeBaHNUsT SIBJISTFOTCST COUETAHMS 3HA~
YeHUil TPU3HAKOB (TPAHyJIBI) Wi, UMEOe eMHIIHYI0 BO3MOKHOCTE.
BapuanTbl rpaHyIMpoBaHusl B Kjlacce «3aMeJIeHHasi MOTOPUKa» pUBe-

JIeHBbI Ha pUcC. 2:

Puc. 2. /Isa BapumanTa rpaHy/JmupoBaHus B IEpBOM KJiacce. B KaxKiaom
BapHWaHTe CJIEBa HAIIPABO O T'PAHYJI w?, wg, e ,wg ¢ yOBIBAIOIIIMMU 3HA~
YEeHUSIMHU BO3MOYKHOCTH 1 = p{ > pg >0 > pg. B kaxxmoit rpamnysie 1o
TOPpU30OHTAJIN — IIPpU3HaKHN (CI/II\/[HTOMBI) Cy6’])eKTa7 IO BepTUKaJIU — HUX
SHAYCHUA. 3&TeMHéHHI)Ie y49aCTKH COOTBETCTBYIOT 3HAYECHUAM IIPU3HAKOB

B I'DaHyJIe.

BapuanTsl rpanyimpoBaHus B KJIacCe «YCKOPEHHAsi MOTOPUKA» MPU-
BeJIeHbI Ha puc. 3:

B [2] npescraBien ananus HapymuieHUii MO ICUXOCOMATHYECKUM U Ta-
CTPOSHTEPOJIOTHIECKUM ITOKA3aTeIIM OTAeabHO. IlocTpoennbie B mannoit
paboTe TpaHyJIbl OTPAXKAIOT B3aUMOCBs3b Bcex 13 mpusnakoB. [Ipume-
HEHHE OITHMHU3NPOBAHHOI'O aJlOPUTMa ITO3BOJIUJIO YBUJIETDH JIE€TAJIU3UPO-
BanHyto cumiromaruiinyio kapruany CPTK B 1esoM, ¢Bs3b CUMIITOMOB
BCEX I'PYIII OIIPOCHUKA, BIIEPBbIE OCYIECTBUTH aHAJIU3 C UCIIOJIL30BaAHUEM
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Puc. 3. JIBa BapuanTa rpanyJimpoBaHus BO BTOPOM KJIacce.

BCeX MPU3HAKOB cpaly. Ha pucynkax 3 u 4 3aMeTHO pa3jwdne CHMIITO-
MaTUHHBIX KAPTUH MIEPBOTO M BTOPOro KJjaccoB. Hampumep, BaKHBIM 110
MHEHWIO Bpadell pe3yJIbTATOM TPAHYJINPOBAHUS SBUJIOCH PA3/IMINe JTa-
[A30HOB 3HAYEHUiT 8-r0 cummToMa (Ipeanockuiku 6osteit) u 13-ro cumr-
roMa (akTopbl, mpe/IecTByomme 3aboseBannio). Kiace «YckopenHast
MOTOPHKA» XapaKTepu3yercs OOJBIINMUA 3HAYECHUSIMU STUX [PU3HAKOB,
YeM KJIACC «3aMeJJIEHHAS MOTOPHUKAY.

PesynpraroM npuMeHeHUst TEOPETUKO-BO3MOXKHOCTHOTO METOJIA SIBJISI-
€TCsI TIOCTPOEHUE BO3MOXKHOCTHOIM MOJE/IM CHMITOMATHKE 3a00JI€BaHUS,
OTpeEeIIoN el HEUETKYIO CBA3b MEXKJTY CUMIITOMATUHHBIM OIMUCAHUEM
cOCTOsTHUSL DOJIBHOTO U PEaJIbHBIM €I'0 COCTOSTHUEM U BBIPAXKAIOIILYIOCS
B PACIIpe/IeJIeHIN BO3MOXKHOCTH T1aphl HEYETKUX 3JIeMEHTOB (<«HabJI0/1e-
HUe, KaK HabOp 3aPernCTPUPOBAHHBIX IIPU3HAKOB (CUMIITOMOB)», «peaJib-
HOe COCTosiHKEe 0OJIbHOTO» ). Paspaboran n peajan3oBaH ajropuTM IDaHy-
JINPOBAHUS MPOCTPAHCTBA 3HAYECHUI NMPU3HAKOB 3a00JICBAHUS, C ITOMO-
b0 KOTOPOI'O B JIMAJIOTOBOM PEXKUME YCTAHABJIMBAIOTCI JIMATHOCTUYE-
CKre KpuTepuu 3ab0JIeBaHUs, XapaKTEePUIYIONNecs IPyIaMu 3HaIeHT I
[PU3HAKOB (CHMIITOMOB), PAHXKMPOBAHHBIX 110 3HAYEHUSIM UX BO3MOXK-
HOCTell Ipu JaHHOM 3a0oJieBaHUHU. B pe3ysbrare MOJIyYeHA JI€TAJIN3NU-
poBaHHas cuMmnToMaruitHas kapruaa jyx rpynn CPTK, orpaxkarormast
B3aMMOCBSI3b BCEX CHMIITOMOB OIPOCHUKA. AHAJIN3 JJAHHOIO 3a00JI6BaHUSI
BIIEPBbLIE OCYIIECTBJIEH 10 BCEM IICHXOCOMATHYECKUM U TaCcTPOIHTEPOJIO-
TUYECKUAM MIPU3HAKAM OIPOCHUKA.
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