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I.JI. Torrpogep, C. JI. Kucenen

B crarbe npejcrasiena popMasibHasI MOJIEJb aJITOPUTMIIECKO-
ro anajm3a (pakToB Ha 0a3e UMUTAIMOHHOIO IMOIXOJA C IIPUMEHe-
HUEM METOJOB TEOPHUH PACIO3HABAHUS 00PA30B.

KuroueBsbie ciioBa: dakrosorus, anaan3 GpakToB, HGakTorpa-
dust, ynpaBieHne 3HAHASIMUA.

B nacrosimieit cratbe paccMOTpeH OIMH U3 CIOCOGOB (hOpMaTU3aInN
MPOIECCa KOMITBIOTEPHOTO aHan3a (PaKTOB U 0DOCHOBAHA BO3ZMOXKHOCTH
nocrpoenust  gaxmoanasumuueckol npozpammmnot cucmemv, (PIIC),
o 3pHEKTUBHOCTH HE YCTyHAOMEH MPOMECCHOHATBHOMY DKCIIEPTY-
AHAJINTUKY C y9IeTOM OTPAHUYEHUIA, 0OYCIOBJIEHHBIX HECOBEPIIIEHCTBOM
COBPEMEHHBIX JIMHIBUCTHYECKAX W AHAJIUTHIECKHX ajropurmon. Omnu-
ChIBaEMAasi MOJIETb MPUMEHSIETCST B KAYeCTBE OCHOBBI MATEMATHIECKOTO
obecriedennsi CUCTEeMBI yIpaByieHus: (akTorpaduaeckoit uHdopMarmeit
«XFiles» kommanun «Aii-Teko» [9)].

Jlnst ymobeTBa CCHIIOK MATEpPUA BCEX CTATel COMEP:KUT CKBO3HYIO
asrhaBUTHO-TINMPOBYIO HYMEPAIHIO TJIaB ¢ BJIOXKEHHOMW HyMeparei pas-
JIETIOB.

A. BBoaubie 3aMedaHus

B coepemennom WaTepHeTe, BKIOUas amekTporabie CMU, conmalib-
HBIE CETH, KOMMEPUYECKUE W YACTHBIE CANTHI, €3KeTHEBHO MyOIUKYIOTCST CO-
ObTIIEeH NS, COIepIKAIINE COTHU THICSTY (hakmos caMoil pa3HO# 3HAYMMOCTH:
ot riobasbroro (Kamacmpodga 6 SAnonuu. . . ), rocynapcrsensoro (Ilpesu-
denm Poccuu evickasdaa. .. ) u perumonasbroro (Cezodns 6 Mockse. . . ) 10
koproparuBHoro (Qupma X 0bsasusa o. . .), KiyoHoro («Bvuues no6uvil
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anvbom. . . ») u aaHoro (« nposea denw. . . »). Ilpu sTom azke HEBOODY-
JKEHHBIM IVIa30M 3aMETHA BBICOKAsl KOMILUIMMEHTaAPHOCTh 3TON0 MACCHBA
JIAHHBIX, KOIJIA IPEJICTaBJIeHHbIE (DAKThl CHHEPTETHIECKU IT0TBEPIK A
0T, JIOTIOJTHSIOT W PAa3BUBAIOT JPYT Apyra. K coxKajleHUIo, eCTeCTBEHHO-
SI3BIKOBAsl IPUPOJIa IIyOIUKAIUil U, TJIABHBIM 00pa30oM, OTCYTCTBHE €H-
HOIl MHTEPIIPETAIIMOHHON MOJICJIA BCEPbE3 3ATPYIHSIOT KOHCOJIUJIAIIIIO
OT/ICJIBHBIX (DAKTOB U MX JAJIBHEHINYI0 WHTEPAIAI0 B CTPYKTYPhI 3HAa-
HIl 60JIee BHICOKOTO TIOPSIIKA.

[Tomassrorniee 6OIBITMHCTBO COBPEMEHHBIX PabOT B 00/1aCTH KOMIIBIO-
repHoit obpaborku dakros (|1, 2, 5, 6, 8] u Apyrue) MOCBSIIEHBI BOIIPO-
cam 3 DEKTUBHOTO MOUCKa, (DUIBTPAINH, BePUMUKAIUNT U OPTAHU3AIIT
¢dakTOB, a TakKe MeTOoJaM W3BJIEUeHHs] PeJIeBAaHTHON WH(OpMAIUH U3
TEKCTOBO mjin uHOU (hopMbl ux mpejictaBiaerus. OMHAKO CKYPITYJIe3HbII
c60op daKTUIECKUX JIAHHBIX SBJISETCS JIAIIb MPEIBAPUTEIBHBIM ITAIIOM
perrrenust ropazao dostee obreit 3adavu anasuda Gaxmos.

B camom siesie mocMoTpuM Ha HOBOCTHBIE 3arojioBKH: « Mapust Camapbl
pasMecTmiia 3akKas. .. » win «lIpesument MesBesieB BBICTYIUIL. . . » — 3TO
dakrol. [losHoneHubIil aHan3 BHaKTOB MOAPa3yMeBaeT UX JIMHIBUCTU-
YeCKYI0, CTATUCTUIECKYIO U OHTOJIOTUIECKYIO 00pabOTKY, COIIOCTABICHIE
JIPYT C JIDYTOM U C BHEIITHUMU UCTOYHUKAMU 3HAHU, BBISBJICHUE CBS3€l U
3aBUCUMOCTEN MEXKJIy HUMU, MHOTOYPOBHEBYIO PEJAYKIMIO U T. 7. Pe3yiib-
TaTOM 3TOW CJIOXKHOIM PAbOTBI CTAHOBATCS OOOOIAIOIINE yTBEPKICHUSI,
HUMEIOIIUE TPSAMYIO PAKTUYECKYIO TEHHOCTD JJIst oJib3oBaTess. JlocTo-
BEPHOCTD U TIOJIHOTA, TAKUX YTBEPXKJICHUN SBJISETCH KPUTEPUEM KadecTBa
AHAJIUTUIECKOTO MEXaHU3MA.

C y4eToM TEXHUIECKUX YCJIOBUN ¥ OIBITA SKCILIyaTallud PAHHUX BEp-
cuit OIIC «XFiles», Ham mpejicTaBiIsieTcs 1es1ecO00Pa3HBIM UCIIOJIB30BaTh
UMUMAUUOHHBLT N0dT00 [3| ¢ IpuMeHeHeM MeTOJI0B OPHEHTHPOBAHHOIT
JINHTBUCTHUKYU ¥ TEOPHUH PaCIO3HABAHUSI 00Pa30B.

b. ®akTorpadundeckue IpUHITATIHI

B1. Bue 3aBucumocTu or 3HaveHus cjioBa «dakTy B Guiaocodpun uin
B ObITOBOM 00UXOJie, B Hallleii cucreme ¢axm 10 CyIIeCcTBy HHMOpMa-
[IUOHHBIN 00BEKT € UIACHTU(DUKATOPOM M HADOPOM CHUCTEMHBIX IECKPHII-
TOPOB, KAK TEXHOJOTUIECKUX (HAIIPUMED, «BpeMsi pErUCTpaIiu (hakTa B
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CHCTEME» ), TAK U CMBICTIOBBIX («CYObEKT», «OObEKT», «aTTPUOYT» U T. 1I.)
SHaveHUsT CMBICJIOBBIX JIECKPUIITOPOB U3BJIEKAIOTCS U3 MCXOJHOTO NHQOP-
MAaIMOHHOTO MaTepuaJa (Tekcra, 3anuceit B/ u np.), a uX COBOKYITHOCTD
YHUKAJBHO OIpeJiesisteT (DaKT B IMPOCTPAHCTBE XapPAKTEPUCTHK.

B2. Xapaxmepucmuxa tupejcrasisger coOoil OrpaHUYEHHYIO TUC-
KPETHYIO BeJTMUnHy F, MPUHUMAIOIIYIO 3HAYEHUS U3 MEPEINUCUMOTO W,
B obmieM ciyvae, Heynopsyodennoro muoxecrsa {F} = {fi,..., fnp}-
OrmeTnM, 9TO XapaKTEPUCTUKA MOYKET MPUHUMATH U KOMILJIEKCHbBIE 3HA-
YeHWs] — HANPUMED, B CJIydae XapaKTEePUCTUKU «OObeKT» Jist (haKTa C
MHO>KEeCTBEHHBbIMU O6'beKTa.MI/I.

B3. Xapakrepuctuku ¢aKTa, U3BJIeKAeMbIe U3 HICTOYHUKA 3TOr0 (haK-
Ta U COXpaHAEMbIE CHCTEMONl B KAdeCTBE CMBICJIOBBIX JIE€CKPUITOPOB,
OysieM HasbBaTh 6a306umu (Wi daxmozpaduyeckumu) B IPOTHBOIO-
JIOZKHOCTb TPOU3G00HDIM XaPAKTEPUCTHKAM, KOTOpBIE OyIyT OIpezeJie-
ubl Hizke (cM. pasgesn Bl). MuoxkecTBo Beex 6a30BBIX XapaKTEPUCTHK
{®)} = {F',..., FM2} o6pazyer paxmozpaduuecroe npocmpancmeo
®, KOTOpOE ABJIAETCS OIPAHUYCHHBIM B CHJIY OIDAHMYEHHOCTH ObJacTeil
3HAYECHMI COCTABJIAIONINX €r0 XapaKTePUCTUK U, B 00IIEM CIydae, HeloJI-
HBIM II0 IIpUYNHE UX BO3MO2KHOII B3alIMO3aBUCUMOCTU.

B4. @axm, takum obpaszom, ompejessiercss Kak ToYka B akTorpa-
dbuIECKOM ITPOCTPAHCTRE:

ped: cp:(fl,...,fM), raefiG{Fi}, 1<i< M.

Bcee dakrsl cucrembr 06pas3yoT MHOXKeCTBO {@}, KOTOpoe Mbl OyjeM Ha-
3bIBaTh KoAnekyuets Parmos.

EcrecrBerno Obl10 OBI ompemennTh B mpocTpaHcTBe ® ommuoweHue
mooHcAecmeeHHoCcmu,

p1=p2: fi=fi, 1<i< Mo,

TO €CThb PaABEHCTBO 3HAYUEHHWI BCEX XapaKTepPUCTUK (PaKTOB OIMpeIessier
HJIEHTUIHOCTD 3TUX (paKTOB.

B5. NuryurusHao sicio, 4To dakTorpadpuieckue MpoCTPAHCTBA pa3-
ubix PIIC (i pasubix Bepenit onHoit PIIC) ormmuarorces cBoeil onuca-
TeJILHON CUJION, TO €CTh CTENeHbIO JeTaJlu3alii IpeJIcTaBIeHnst (pakra.
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B naspHefimux mocTpoeHusix Mbl OyjieM ToJiararh, 9To (akTorpadue-
CKOE TIPOCTPAHCTBO P HAaIIelt CHCTEMBI UMEET adeK8amHyI0 ONUCHMeND-
HYI0 CUAY, TO €CTh PABHO3HAYHBIE MCXOJIHBIC OIUCAHUS OTOOPAXKAIOTCS B
OJIHy TOUKY IpocTpaHcTBa P, B TO BpeMsl Kak pa3HO3HATHBIE UCXOTHBIE
OIHUCaHUsA OTOOPAXKAIOTCA B Pa3Hble TOYKHU ITOro mpocrpancTsa. [loctpo-
eHue anpuophro adexsammozo HakTorpaduIeckoro MMpOCTPAHCTBA SIBJIs-
€TCs HeTPUBUAJILHON 3aJiavueil, ecyin BOOOINE Pa3perimMoii — B IIPAKTHU-
YEeCKOM TIJIaHE MTPUXOJUTCS I0JIaraTbCs Ha 3JIPaBBI CMBICT, CXOJMMOCTH
UTEPATUBHOI'O IIPOIECCA COBEPIIEHCTBOBAHUS CUCTEMbBI M CTAITMOHAPHOCTD
cpejl, MPOU3BOJSIIIX UCXOHbIE MH(DOPMAIUOHHBIE MATEPHUAJIBI.

B6. Ormerum, aro dakrorpadpuieckoe MPOCTPAHCTBO CAMO IO Ce-
6e He maeT HaM bopMaIU3Ma I apryMEHTUPOBAHHOI'O AHAJIMTUIECKOTO
00600111eHnsT (HAKTOB, ITOITOMY J1ajiee Mbl PACCMOTPUM CIOCOODLI ITpeodpa-
30BaHUs TOTO MPOCTPAHCTBA B OoJjiee yI0OHYIO /s aHaan3a hopmy.

B. ®akTosormyeckue IMPUHIATBI

B1. Bozbmem npoussosibayio dyuknuio H, onpeaeseHuyio na ¢paxTo-
rpadudeckom npocrpanctee: h=H (p), ¢ € ®. dra dyHkuus 3a1aer JIuc-
kperHyio Beqnmanny H co muoxkecrsom snadvennit {H} = {hi,..., hn,},
npudeM Ny He MPEBBINAeT MOITHOCTH MHOXKECTBA JTOMTYCTUMBIX 3HAUCHUH
mpoctpanctBa ®. Takyio Beumunny H MbI 6y/1eM HA3BIBATH TPOU3BOTHOMN
(nmm armonoeuveckotll) XapaKTEPUCTUKOI.

B2. [IpousBo/ibHAas COBOKYITHOCTH (PAKTOJIOITIECKUX XaPAKTEPUCTUK
(W} = {H',..., HM¥} o6pazyer paxmosozuneckoe npocmpancmeo
W, KOTOpOE SIBJISIETCsT OTPAHUIEHHBIM ¥, B OOIIEM CJIydae, HEIOJHBIM 110
MPUYIUHAM, YKa3aHHBIM B pasnesie b3. OTHoIIeHne TOXKIeCTBEHHOCTH TO-
ek 11 1 o B npocTpancTBe W OIpejiesieTcss TakkKe, Kak B paszeie b4,
TOGCTL’LﬂlE’LﬂQ: ’i:hé,lgng\y

[Tpu srom coorBercrByiomast copokynaoctn {W} komGuuanus gak-
rostormueckux yHknuii Buga H(p) onpesensier, 04eBUIHO, 00H03HAUHOE
darxmonozuueckoe npeobpasosarue npocrpancte ¥ : & — W 10
ecTb JIoboMy 6bazosomy daxmy @ € ¢ COOTBETCTBYET POBHO OIUH NPOUS-
600t axm 1 = W(p), 1 € U. ObpaTHOe He Beerjia BEPHO: JBa HETOXK-
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JIECTBEHHBIX (baKTa 1 # (2 MOTYT OTOOPasKaThCs B OJMH ITPOU3BOHDII
dakr U(p1) = U(p2).

B3. Bazosbie dakrsl ¢ u w2 Takue, uro V(p1) = VU(py) Oyaem Ja-
Jiee Ha3bIBATh 1O0JOOHBIMU TO dakmonozuveckomy npeobpasosanuto W,
0003HAYAsT 9TO OTHOIINEHUE Y1 ~p 2. C yIeToM OJIHO3ZHATHOCTH OTOOpa-
xenust V(p), koineknust dakroB {@} pasbuBaercs Ha Kaaccv, NoJoOUA
D, ..., Qky, mak ato (JQ = {9}, 1 <i < Ky n ;N0 = 3, V1 < 4,5 <
Ky, 10 ecThb 1100011 6a30BbIi dakT ¢ € ¢ npuHaIEKUT POBHO K OHOMY
kiaccy §);. MuoxkecTBO Beex kitaccoB momobusi {Q}y = {Qq,..., Qg }
Ha30BeM Kaaccugurayueld roarexuuu gaxmos {p} no npeobpasosa-
nuto V. g ymobera obo3HAUeHMIT BBeJEM Kkaaccuduuupyrowud one-
pamop QW {p}) : {¢} = {Q}y. e xnaccuduxarmmun Q(Vq,{¢}) u
Q(Vsy, {¢}), obpasoBannbie npeobpasoBanusyu V(@) u Wa(p) coorBer-
CTBEHHO, OyJIeM II0JIaraTh 1ModtciecmeerHvimMu IPU yCJIOBUM DABEHCTBA
{Q}y, = {2}y, B 0ObITHOM TEOpETHKO-MHOKECTBeHHOM cMbiciie. [Torsar-
Ho, uro Q(¥y, {¢},) = Q(Vs, {¢},) Bosmoxkno Toabko npu {¢}; = {¢},
u, kpome toro, UV, {¢},) = Q¥,{¢},) © {¢}; = {¢}y. Yunrsisas,
qro Jroboe peobpazosanue V() 3a/1aeT eIMHCTBEHHY O KIACCUMDUKAIIUIO
Ha 33JaHHoil Kosutekimu dakros, yciaosue (¥, {p}) = Q¥ {p}),
V{p} oupenensier mootcdecmeenrocms npeobpasosaruti ¥i(p) u Ya(p).

B4. Jlononuum nousTre hakTOJOITIECKON (PYHKITUN TaK, YTOObI 00-
JIACTBIO €€ OIpeJIeJIeHIsT MOTJIO OBITh HE TOJIBKO 6a3oBoe dakTorpadute-
ckoe tnpocTpancTBo @, HO u J0boe hakToSIOrIIECKOe TPOCTPAHCTBO W,
obpazoBannoe Japyrumu (PaKTOJOTHIeCKUMEU (DYHKIUIMU. TakuM oOpa-
soM, dyukus g=G (1), ¥ € ¥, onpeenennas Ha haKTOIOTTIECKOM TIPO-
crpancrse ¥ : & — U 3anaer muckpernyio Besnnanny G={g1,...,9n.},
KOTOPYIO YMECTHO HA3BIBATH NPOU3BOOHOT TAPAKMEPUCMUKOT 8MOPO20
nopadka. COOTBETCTBEHHO ONPEIE/IAIOTCH (PAKTOJOIMIECKOE TPOCTPaH-
ctBo I' u hakTostorudeckoe npeobpazopanue ' : W — I' Broporo nopsiika,
u jajee 6oJiee BHICOKUX ITOPSIKOB.

B5. Cdopmysiupyem o0fHO BaKHOE CBOMCTBO (DAKTOJOTMIECKUX
KJaccuuKanmii, KOTopoe mnorpedyercss HaM B JIAJbHEHIINX paccy K-
nenusx. Ilycts ma dakrorpaduteckom mpocrpancrse P ompeerenn
HECKOJIbKO (IycThb P) HPOM3BOJIbHBIX (DAKTOJOINIECKUX [IpeobpasoBa-
mmit U, WP obpasyiomux P dakronornueckux mpocrpancts Wl
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d - Ul . ¥P:. & —» UP koropsle B cBOIO 0Ouepenp 3amat0T P Kiac-
cudbukanuit 3amanHoil Kotexkmm daxros: QWL {p}), ..., QTP {p}).
Herpyano pokazars, uro mpocrpancrso ¥ = WU ... U ¥P, nomyua-

eMoe O00beJUHEHUEM STUX I[POCTPAHCTB, ONPEIE/ISeT KJIACCU(DUKAIIIO
QU {p}) = QUL {p}) x ... x QWP {p}), xoTopas aBseTCS KOMOU-
HATOPHOM KoMmImo3uiueit ux kjaccudukarnuit. [lo cymectBy aro o3nava-
€T, UTO PEIYKINs KJIACCOB B (PAKTOJOIHIECKUX KJIACCU(DUKAIUAX TMEET
I10CJI€10BATE/IbHO-UTEPATUBHBINA XapaKTep — METOANYECKUN U IIpaKTUude-
CKUI CMBICJI 9TOT'0 CBOMCTBa MBI PACCMOTPHUM B pazzeie 5.

I'. AnajnuTudecKkue Te3mUChHI U AJITOPUTMBbI

I'l. IIpoBemem mbIcaeHHBIN dKCIepuUMeHT. JlomycTuM, B HAIIEM pac-
HOPSIPKeHNH MMeeTcsl Kosulekiust (akToB {p} u Mbl 1epejaem ee st
aHaJIM3a aBTOPUTETHOMY DKCIEPTY-aHATUTHUKY (MM [[EJIOMY areHCTBY ).
PesynapraroMm paboThl JKCIEpTa CTAHYT GP2YMERMUPOCAHHBLE YMOIGKAIO-
Yerus O TEHJEHITUAX, OTHOIIEHUAX U SBJICHUSX, KOTOPbIe He 0003HAYEHbI
B aKTax IKCIIUIUTHO, HO YE€TKO MPOSABJISIOTCS [IPU UX IPYIITHPOBAHUT
U COIIOCTABJICHUN ONPEJIeJIEHHBIM 06pa30M, HaIpuMep (B 3aBUCHMOCTH OT
TeMbl Hameil kosutekiwn): «Pykosojcrso PO nposiisier MOBBIIEHHBLI
UHTEpEC K...», «Bank X CKOPO YCHJIUT CBOM IMO3UIUAU B...» WIA JAXKE
«ITOT HOBBIH MBLIECOC YI00EH, HO HE JIOJITOBEYEH» — IIPH TOM, UTO C TOU-
KU 3peHus HerpodeccnoHaia B UCXOMHBIX (haKkTax He ObLIO /laXke HaMeKa,
Ha MoI00HbIe yTBep:KIeHus1! BMecTe ¢ TeM, BBICOKMIT MpoheCcCHOHATbHBIT
YPOBEHBb DKCIIEPTA, TO €CTh CJOXKHEHUIIHII arperar ero omnbita, 00pa3oBa-
HUS U 3PYJUIMKM BKyIle ¢ IIyOOKMM 3HAHHMEM peasiuil 3aJaHHOil obJa-
CTHU, 3aCTABJISIET HAC OTHOCUTHCHA K STUM YMO3AKJIIOUEHUSIM C JIOJIKHBIM
YBaKEHUEM M PYKOBOJICTBOBATHCS UMM B IPUHSITUN perneHuil. B cooTBet-
CTBHH C JIOTUKOW MMHUTAIIMOHHOI'O 110/IX0/1a, IEJIBIO U IJIABHBIM KPUTEPUEM
ycrexa paspaborku PIIC siBiseTcs: criocoOHOCTb CUCTEMBI JICJIATH 000~
HbIE BBIBOJIbI AaBTOMATUYIECKH, O€3 yUuacTus JKCIepTa.

Pazbepenmcst, 94T0 mpecTABIASIOT U3 ceOs YMO3AKJIIOUEHUsT DKCIEPTA,
KOTOpBbIE MbI B JlaJibHelIeM Oy1eM Ha3blBaTh me3ucamu. s uino-
CTpaIK HAIUX PACCYXKJIEHUN BO3bMEM OOINENOHATHBIN IIPUMEpP: IYCTh
aT0 Oyzer cucrema cbopa u aHam3a (PakTOB B IIPEJIMETHON 001acTu ObI-
TOBOH TEXHUKHU, IJIe POJIb UCTOYHUKOB (DAKTHUUIECKON HHGMOPMAIUUA UI-
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paloT OmMucaHus TOBAPOB, JAHHBbIE MPOJarK, OT3LIBBI IMOKyIaTelel, Kyp-
HaJIbHbIE 0030DPHI U T. 1I.

Bo-1epBbix, MOYXKHO CUUTATH, YTO TE3UC HOCUT XAPAKTEDP OHTOJIOTH-
YeCKOI'0 IIPEIUKaTa, TO €CTh SIBJIAECTCA A02UYCCKUM YMEePHCOeHUEM O
HaJUINN KQYECTBEHHBIX CBOMCTB OOBLEKTOB IIPEIMETHOM 00JIacTH U OTHO-
MeHnH MeXKJy HUMHU TaK, B CHCTEME aHajn3a ObITOBOW TEXHUKH HEIpe-
MEHHO CYIIECTBYET TE3UC O JOJIOBEYHOCTH TOBapa. 3asiBjeHNE JKCIEPTa
«ITo uMeroruMcs JJAHHBIM MBLIECOC X JIOJATOBEYEH» PeasIn3yeT STOT TE3UC
KaK UCTUHHBIN 110 OTHOIIEHUIO K IbLIecocy X, a «OT3bIBBI YKa3bIBAIOT HA
HEJIOJITOBEYHOCTD ITBLJIECOCA X» — KaK JIOXKHBIH.

Bo-BTOpBIX, yMO3aK/moUeHus DKCIEPTa BPSIH OyayT Oe3ariresis-
IIMOHHBIMU — OIICHKa CTEICHU HAJCKHOCTH aHau3a dABJIACTCHd BaxK-
HOIl YacTbIO0 aHAJTUTUIECKON PabOThI U MMEET CYIIECTBEHHOE 3HAUCHUE
JTst 3aKa3vunka. VIMEHHO 3TUM 00'bsICHSIETCS BEPOSTHOCTHAST MOJIAJILHOCTD
peabHBIX AHAJUTHYIECKUX BBIBOJIOB: «DaKTBI omuemauso yxasuearom
Ha...», «DakThl darom HeKomopwvle 0CHO8AHUSA TyMaTh, JTO...» U T.]I.
Taxum obpazom, npaBuiibHEE FOBOPUTH O TE3WCE, KAK 00 yTBEPXKICHUU
HeYeTKOil Jloruku [4], e B posin mokasareisi ICTHHHOCTH BBICTYTIAET Ta
caMasl OIleHKa JIOCTOBEPHOCTH, U3MepsieMast 0ObIdHO B juatiasone [0, 1].

B-TpeTbux, rpaMOTHBI DKCIEPT HE IO3BOJHUT cebe JeJaTh «T0JI0-
CJIOBHDBIE» YTBEP2KICHUS, & BCEIA MOJKPEIISIeT UX IOJI00PKO OITBED-
JKaomux u/mwim onposeprafonux dakros: «Pakrer NeNe. .. naior ocHo-
BaHUs 10JIaraTh, 9TO. .. » U TOMY oj00HOoe. B Halmeit Mojein Takas 1mo/I-
6opka Oy/1eT HIUYeM UHBIM Kak kKaaccudurayuets Gpakrtos (M. pasmuesn B3).

B-ueTBepThIX, €CTECTBEHHO TPEIIIOI0KUTE, 9TO MTPOMECCHOHABHBIIH
DKCIEPT CHAYAJIA [TPOU3BOJUT KJIACCU(DUKAINIO (DAKTOB 110 KPUTEPUAM
Te3uca (MUIIOTE3b), & 3aTeM HCIOJIb3yeT ee JIs PAcueTa UCTUHOCTH 3TO-
ro Te3uca, HO He Ha0DOPOT — CHAYAJIa BHICKA3bIBAETCs 00 MCTUHOCTH WJIN
JIO2KHOCTH TE3UCA, & ITOTOM TOJTrOHsSeT (PaKThI MO/ STOT BBIBOJI. JTO O3HA~
YaeT, YTO [I0Ka3aTej]b UCTUHOCTH TE3WCA Ha 3aJ]aHHOI KOJIIEKINU (ak-
TOB CJIeIyeT cunTarh PyHKIMEH Kiaaccuduxkauu (pakToB Jjid JTaHHOTIO
Te3UCA.

Nrak, B paMKax HACTOSIIETO UCCIEIOBAHUS [TOCTAHOBUM, UTO JIIOOOI
resuc T ({¢}), BbICKa3bIBaeMblii KcreproM Ha Kosuteknuu dakros {p},
npejicTaBiisier coboit KOMOMHAIIUIO TPEX IJIEMEHTOB:
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1) onmonozuueckozo npeduxama T;
2) apeymenmupyrowets xraccudurayuu daxros {Q}_({¢});

3) noxazameasn ucmurnocmu D, ({Q}),

9TO MOXKHO CyMMapHO 3amucarb B cieaytomem suae: 1'({¢})

[ {2} ({e}), D-({2})].

I'2. AnajuTudeckuii Te3WC 1O ONPEJEJEHUIO MPOUCXOTUT  OT
DKCIEePTa-IeIOBEKA, a CJICIOBATEILHO ABIACTCI HEDOPMATN3YEMbIM KOH-
renrroM. [lo 9Toit mpuvnHe BaXKHbBIE /TSI HAC CBONCTBA TE3MCOB MPUIETCS
MPEJICTABUTD B BUJIE MTOCTYJIATOB.

1) Mmnootcecmso mesucnux npeduxamos {T} Koneuno u ne 3a8ucum
om xonxpemnoti xoarexyuu gaxmos: V{p}* D {p}: {r}" = {7}.

JeiicTBUTENbHO, T1000€ YMO3aK/IIOUE€HUE T, BLICKA3AHHOE HA KOJIICK-
n pakToB {p}, MOXKET ObITH BBICKA3AHO U JJist O0JIee MMMPOKOH KOJIJIEK-
i {p}" D {p}, XOTs BO3MOKHO U € JIDyTHM 3HAa4YeHHeM HCTHHHOCTH.
WabiMu ciioBaMu, KarkKJIblli BHOBbL IPUOBIBAIONINI (DAKT MOXKET BJIUITH
Ha Mepy MCTUHHOCTH TE3UCHOTO MpEeMKATa T, HO He JeIaeT ero 6eceMbIc-
JIEHHBIM. DTO O3HAYAET, UTO TE3UCHI SIBJISTIOTCS MPUHAIEKHOCTHIO (DaK-
Torpaduieckoro npocrpancrsa ¢ a He cymiecTByomiel B HeM KOJLICKITUT
dakroB {¢}. B nammem npumMepe, npeuKaT J0JTOBEYHOCTH TblIecoca X
HMEET CMBICJ (TO €CTh UCHUCAUM), JIa’Ke €CJId B CHCTEMe HeT MOKa HU
OJTHOTO OT3BIBa 00 ITOM IIbLIecoce. B 3ToM cjydae Hall DKCIEpT Jeja-
€T BBIBOJI, YTO JIOJTOBEYHOCTh UMEET 3HAUEHUE «HeompeieneHoy. JIpyroe
JIeJI0, 9TO B PEAJbHOM aHAJTUTHIECKOM OTYETe TaKWe 3asBJICHUS OITyCKa-
IOTCST 7Tt 9KOHOMHUE MECTa, HO JKCIEPT TOTOB K BOMPOCY KIHEeHTa «ITo
BBI JIyMaeTe HACUET JIOJITOBEYHOCTH Thliecoca X 7.

2) /s xadrcdozo mesucrozo npedukama T cywecmsyem Garmonozu-
weckoe npeobpasosanue V. (), 3adarowee Kaaccudpurayuro 10607 Koa-
aexyuu gaxmos {@} moorcdecmesennyro mesucy T'({p}):

[, {Q2-}({}), D-({Q})] = V7 3 (p) = Q(V{p}) = {2} ({e}), e},

u zoma b6ve 00na oyenounasn gynkyua Ar({Q}) moocdecmeennan noxa-
samenro ucmunnocmu D ({Q}):

vr3A,({Q)) : A-({Q}) = D,({Q}), V{Q}.
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OTHM MOCTYIATOM 3asIBJISIETCS] BIIOJHE OY€BHUIHAS aJllOPUTMHIYECKas
IIPEJICTABUMOCTD TE3UCA, TO €CTh CYIIECTBOBAHUE AJTOPUTMA, TOXK/Ie-
creennoro resucy T'({p}) B cMbIcie COOTBETCTBHUS «JIaHHbBIE-PE3YIIBTATS.
Nnade npuiiock 6bI IPU3HATH, 9TO DKCIEPT HE KOLUT JIMIHBINA OIbBIT
U CTPOUT CIIOCOOBLI KJIACCH(DHUKAIIMN U/ MJIH OIEHKH UCTUHOCTU Te3uca ad
hoc st Kaxkoit kKosutekin (hakToB {¢}.

JeiicTBUTEIBHO, HPOIECC UCUUCAEHHST DKCIIEPTOM-YeJIOBEKOM OTHO-
norudeckoro npeankara B Tesuc 1T'({¢}) XoTh 1 He MOXKET OBITH SKCILIH-
IUPOBAH B OOIIEM CJIydae, HO IIOJHOCTBIO YIOBJIETBOPSIET BCEM OCHOBHBIM
KPHTEPHUAM aJTOPHTMHIHOCTH:

1) JerepMHHNPOBAHHOCTH — OJMHAKOBBIE KOJUIEKIN (DAKTOB DKC-
nept npokommenTupyer omuuakoso: {¢}* = {p} = T({e}) =
*
T({e}").
2) PesysbraTMBHOCTD — TE3UC BCEIVIa UMeeT Pe3y/IbTaTHOe 3HaueHHe,
IyCTh Ja’Ke «HEOLPE/ICJICHO>.

3) YHHUBEPCAJIBHOCTH — TE3UC UCYUCIIUM Ha JIFOOOH KOJUIeKIUH (hak-
TOB, BKJIIOYad IIYCTYIO KOJIJICKITUIO.

Urak, s soboro resuca T({p}) : [7{Q:}({p}), D-({Q})] cye-
creyer asazopumm O({e}) : [1, VU (¢), Ar({Q})], xKoTopeIil HA HpOU3-
BosIbHOIT Kostekun daktoB {p} Bbruncsser Kiaaccudukanuio $hakroB
" TOKa3aTe/Ib MCTUHHOCTHU IIpeauKaTa T, UJICHTUYIHbIC JJaHHOMY TE3UCY

T({#}) = O({#}):
e} o QUA{e}) = ({eh) A A(QY{p})) = D-(Q:-({¢})).

Boob1iie roBopst, TakKux aJIrOPUTMOB MOXKET OBITh HECKOJIBLKO, HO I10 BCeit
BEPOSITHOCTH, TOJILKO OJIMH Oy/IeT COOTBETCTBOBATH «9EJI0BEYECKON» IIPOo-
neaype. [Ipu sToM coBcem He0Os3aTEILHO, ITO UMEHHO OH Oy/IeT caMbIM
ONTUMAJIBHBIM JIJIA TPAKTHIECKON peaIn3aliii.

I'3. ITocrynars! NpeIbULYIIero pasjiesia IO3BOJISAIOT 3asiBUTh, UTO JIJIsA
IIPOU3BOJIBHOTO 3aJaHHOro (axrorpadudeckoro mpocrpaicrsa ® Mox-
HO IIOCTPOUTH KOHEYHOE MHOXKECTBO ajropuTMoB {O}g Takoe, 4T0 COBO-
KyIHbII Pe3y/IbTaT BeIYNCAeHNs 3THX anroputMoB {O}4({¢}) Ha soboit
3ajiaHHON Kosutekiuu daktoB {p} € ® Oymer HEOTIMYIUM OT IOJHOIO
mHozkecTBa Te3ucoB {1} ({4}), npeacraBiennpix DKcepToM Ha TOl XKe
KOJUIEKIUH (haKTOB.
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Sajata aHajn3a (HaKTOB COCTOUT B IOCTPOCHUU UHPBOPMAMUSHDIL
0606weHUTi TMEIOTITNXCST (PAaKTOB, TO €CTh Me3Uco8 B HAIeil TepMUHO-
JIOTMH. DKCIEPT CIPABJISIETCS C 9TOH 3ajadeil HAUIYUIIIUM 00pa3oM II0
OIIPE/IEJIEHUIO, & 3HAYUT BayKHeHIM 1mokazaresieM sdpdexrusnoctu PIIC
CTAHOBUTCSI COBIIJIEHIE PE3YJIBTATOB ee PAbOTHI ¢ PE3yIbTaTaAMU JKCIIEP-
Ta. B mrore, pazpaboTka CHCTEMBI CBOJUTCS K MOCTPOEGHUIO MHOXKECTBA
AaropuTMOB { O}, ONTUMAIBLHOTO B CMBICJIE HHTEIPAJILHOIO KPUTEPUST BU-
10 QUOY) = f14) Sy Wr(A,({0}) — Dr({p}). mte W () — dymcruns
CTOMMOCTH OIIMOKU BBIYUCJICHUS TE3UCA T.

[Tosicuum BbITIIecKazanHoe. Jleso B TOM, UTO KIIMEHTY-3aKA3YUKY 110
BOJIBIIIOMY CYETY BCE PABHO, KTO Je/IaeT aHaJn3 (DaKTOB U (POPMYJIUDYET
TE3UCHhI: YeJIOBEK-aHaJIUTUK, aBTOMAaT HUJIU UX KOI\/I6I/IHaI_[I/ISI — €ro >KUBO
HHTEPECyeT TOJBKO COOTHOIIEHHE <«CKOPOCTBb-IeHa-KadecTBO». Ha cero-
JHSAIIHAN JI€Hb, MBI II0JIArae€M, OTBETCTBEHHYIO (haKTO-aHAJIUTHIECKYIO
paboTy Ha 3aKa3 BBLIMOJIHSIIOT BCEe-TAKH JIIOJIU: CIEIUAIUCThI-AHAJIUTUKNA,
JaCTHBIE JIETEKTUBBI U WHOTTA JayKe CeKpeTapd — BCE 3aBUCHUT OT 3a-
[POCOB W KOIleJibKa KiueHTa. [loydaercss jimbo «XOpOIO, HO JIOITO U
JIOPOTO», JINOO «JIEIeBO U OLICTPO, HO ILIOXO» u T. 1. Harra mesib 3ak/io-
YaeTcsd B CO3JAHUHU KOMIIBIOTEPHBIX CPEJICTB, CIIOCOOHBIX B3ATh Ha cebst
€CJIM He BCIO, TO XOTs Obl 9acTb pabOThl U TEM CAMBIM YJIYUIIUTH YIIO-
MSIHyTOE COOTHOIIIEHHE «CKOPOCTh-IIEHA-KauecTBO». Marepuaj pasiesion
I'1-I'3 mo3BosIsIeT yMaTh, YTO ITA IEJb TEOPETUIECKU JTOCTUKIMA.

I'4. TyT nHenzbekHO BOSHHKAET BOIPOC: Pa3 I OIEHKH KadecTBa Te-
3MCOB CUCTEMBI Ha KarKI0# KOJIEKITNN (PaKTOB BCe PABHO HE 000MTHICH Oe3
IPUCYTCTBUsT DKciiepTa (IpUYeM, CaMoro JIydIllero), He IPOIe JH Cpasy
nopy4uTh 31y pabdory emy? Omnako, mocrynar 1 (pasgen ['2) maer ocho-
BaHWs CYATATH, YTO MHOXKECTBO MCUUCIUMBIX T€3UCOB {T} yHUBEPCAIBLHO
B paMKax IpeiameTHoil obnactu. CrenoBaTebHO, Mbl MOXKEM OXKHUJIATD,
9TO CHCTEMa AJrOPUTMOB { O}, mocTpoeHHast U OTJIa’KeHHAs [TPU Yy IaCTHH
Akcnepra (B TPO — «obyuenHasi») jjist OJJHOTO 3aKa34MKa, OKAYKETCsl
PaboOTOCTIOCOOHOI (c MUHUMAaJIbHOMN ;LOBO;LKOI?I) B cpeJie Apyroro 3akKas-
4HhKa, ONEPUPYIONIEro B TOU Ke IpeaMeTHON! obmactu! Bouee TOrO, Ie-

!B kauecTBe THIIOTE3b! BHICKAZKEM CJIELYIOINee, [IOKa He [OKA3AHHOE YTBEPIK ICHHE:
Ilyemsv 6 onepayuonnot cpede A onpedenero gaxmozpaguveckoe npocmparcmeo P ¢
onucamenvroti cuaoti Ia(P), Ha KoMopom nocmpoera cucmema AHANUMUNECKUT G-
2opummos {O}, darowan 6 cpede A xavecmeo Qa({O}). Ecau e dpyeoti onepayuonhoi
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PEHOC CHCTEMBI B TEXHUYECKH OTJIIMIHYIO, HO POJCTBEHHYIO ITPEIMETHYIO
00J1aCTb OKaXKeTCs He CTOJ/Ib OOJIE3HEHHBIM, KaK €€ MMOCTPOCHHUE C HYJIs.
Taxum ob6paszoM, OJUH pa3 MOATOTOBIEHHAsS] CHCTEMA OIPABIAET PACXO/IbI
Ha [IPUBJIEYCHIE DKCIIEPTA MHOTOKPATHON YCTAHOBKOIl B PA3HBIX CpEIax.

Hamnpumep, nam yaanocs moctpoutsb 3pHEKTUBHYIO CUCTEMY MOHUTO-
puHra 1e6uTopoB jiist baHka A ¢ (pbakTOorpauIECKUMEI XapaKTepUCTHKA-
MM BPOJIE «JIEKJAPUPYEMBIN JTOXOI», «CYMMAa BBIILJIAT», «MECTa OT/IbIXa,
«MapKa aBTOMOOM/JIsI», & TAKYKE TE3UCAMHU THUIIA, «JIeOUTOP CKPBHIBAET JI0X0-
JIBI» U «JIe0UTOp MPUOJINKAETCSI K TPAHUIE PUCKA HEBBILIAThI». OueBuI-
HO, 9TO Takas CHCTEMa CMOXKeT paboraTh U B jipyrom Oanke b, mpuuem
[IEPEHACTPONKA CUCTEMbBI CBEJIIETCs, IO OOJILIIIOMY CUeTy, K 3aMeHe MHO-
JKECTBA 3HAYEHUI XApPAKTEPUCTUK <«UMsy» U T. 1. llpudwmHa Takoil yHU-
BEPCAJILHOCTH B TOM, UTO OIEPAIMOHHBIE W aIMUHUCTPATUBHLIE CXEMBI
COBPEMEHHBIX opraHm3anmii He cosmatorcs ad hoc, a HA0OOPOT, CUIIBHO
CTAHJAPTU3UPOBAHLI U OTOOPAXKAIOTCA JAPYTr HA JIPyra ¢ TOYHOCTHIO JI0
HA3BAHUI JIEIIAPTAMEHTOB, CTOUMOCTHU YCJIyT U (haMUInil pyKOBOJICTBA.

Nrak, Bce ckazannoe B pasaenax ['1-1'4 yTBepknaeT meopemureckyro
603MootcHocmsd rtoctpoenust 3pdexrupnoit PIIC, HO He npeIaraeT KoH-
CTPYKTHUBHBIX ITyTell peIeHus 9TOH 3aadiu. JTOMY BOIPOCY MOCBSIIIEHA
caeyrolas rjaaBa Haieil paboThI.

. IIpakTuydeckas 3agadva

1. Tlpusnaem, aTto BuLABUHYTast B paszesne ['3 3asBka Ha co3maHue
asmomamuyeckoti PIIC, moHOCTHIO 3aMeHsIONIEei DKCIepTa-aHAJIUTHKA,
KayKeTCsl Ha JIAHHOM 3Talle MPEXKJIEBPEMEHHON. DTy OOIIyIo 3a/1a9y MbI
0003HAYNM KaK CTPATErnYeCcKyIo, HO II0Ka HEOCYIIECTBUMYIO U IIEPEBEJIEM
paccMoTpeHue B H60jiee IPAKTUIECKYIO IIOCKOCTh. Kak 00cyK1aaoch pa-
Hee, aHaJIUTHIecKast padora ¢ hakTaMi UMEET IEJIBI0 TOCTPOEHUE 10JIe3-

cpede A* npocmparncmeo ® obaadaem onucamesvnoli cuaot Ip= (P) = I (P), mo xa-
wecmeo amot cucmemvt aszopummos 6 Hosotl cpede Qu=({O}) = Qa({O}). Ilonsarue
ONMCATETLHON CUJITBI IPUMEHUTENHHO K (haKTOrpaduIecKUM IIPOCTPAHCTBAM 00Cy 7K 1a-
JIOCh B pazzese B5, Ho Bompoc 0 ee KOJIM1eCTBEHHOIT Mepe OBbLT OTJIOXKEH. TepMuH «orre-
paTHUBHAs Cpejia» 3aMMCTBOBAH U3 OPUEHTUPOBAHHON JIMHIBUCTUKH, 3/1€Ch €I0 MOYKHO
[IOHUMATh KaK «MHOYKECTBO BCEX BO3MOXKHBIX (DAKTOB C IPUIUCAHHBIM K HEMY JKC-
IEPTOM ».
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HBIX JJI KJIAEHTa yMO3aKJ/JIIOYEeHUN-TEe3UCOB, JJId KaXKJIOT0 U3 KOTOPBIX
TpebyeTcst BLITOJHUTE JIBA OCHOBHBIX JIEHCTBUS:

1) BBIJICJIUTH pDEJIEBaAHTHbBIE TE3UCY KJIAaCChI (baKTOB,

2) MHTEPIPETHPOBATH ITY KJIACCUMUKAIMIO B aHAJUTHIECKYIO THIIO-
Te3y.

MpI npeytaraeM Ha TEKYIIEM 3Talle COCPEJOTOUYNTHCS Ha KOMIIBIOTE-
pU3aIu IePBOro M3 3TUX AEHCTBHUI, MOCKOJIBKY UMEHHO IOI00pP, COIO-
CTaBJIEHIE U COPTUPOBKA (PAKTOB B OOJIBIINX MACCUBAX COIEPKAT MHOTO
YTOMHUTE/ILHOW PYTUHBI, KOTOPYIO OBLIO ObI MPABUIBLHO MEPEIOKHUTH Ha
KoMmIbioTep. TakuMm oOpa3oM, HasHadYeHHe pa3pabaTbIBAEMOl HaMU ITPO-
IPAMMHOI CHCTEMBI (POPMYJIUPYETCST KAK UHCMPYMEHM NOCTPOEHUA Pak-
MOAOLUNECKUT KAACCUPUKAUUT, TO €CTh He aBTOHOMHBINM aHAJIM3aTOP, &
TEXHUIECKOE CPEJICTBO, KOTOPOE CHIUMAET C OIePaTOPa-aHAJIUTUKA «I'PA3-
HYIO paboTy» U TO3BOJIAET eMy CGhOKYCHPOBATHLCS Ha TBOPYECKOH j1esi-
TEJIbHOCTH.

Hamo 3amernThb, 9TO Takoe «CysKeHHE» IIeJIeii COBCEM HE O3HAYAET,
YTO MBI OTKA3BIBAEMCST OT 00Jiee aMOUITMO3HOM 3a]a9Ui TOCTPOEHUSI TI0JI-
HOCTBIO ABTOMATUYIECKOr0 aHaIn3aTopa hakToOB, KaK 00CYXKIAJIOCH B Pa3-
neste I'3. Haobopor, kak Mbl yBujmm Huzke (cM. mar Ne 6 B cxeme ciie/ryio-
IIEro Pas3fiesia), STOT MOJXO/L TO3BOJISIET HADPATH OIBIT U TIOJIOTOBUTHCS
K IIOJIHOM aBTOMAaTU3AIUU.

2. Utak, B cBeTe HOBOI (bOPMYIUPOBKY 3aa49u pabounii MUK Ha-
el aHaJIUTHIECKON CUCTEMBI BBITVISIUT TaK.

1. Cucrema mosyvaer JOKYMEHTHI WJIU JAPYyTUe MCTOYHUKH (DaKTOB,
BbIJIeJIeT B HUX HHJMBUyasbHble (PaKThl ¥ BBIYUC/ISET UX 6azo-
Bbie xapakTepuctukn {®} = {F!,... M2} Tem cambiM, Kaxpiit
UCXOIHBINA (baKT TPaHCIUPYETCs B TOUKY ¢ (haKTOrpadpuaecKoro
npocrpancTa P, a Bce oHM 00pasyroT Kosuiekimo Gaktos {p}.

2. Cucrema o6opyaoBaHa HaOOPOM 3apaHee MOATOTOBICHHBLIX aHAJIH-
tuueckux anaroputMoB {©} (ux npoumcxoxkienume 06CYyKIAETCS B
caentytomeM pasjene). Kaxplii takoit ajgropurm © € {0} cocrounr
u3 kiaccudukaropa dakroB Yo ({¢}) n kpurepuanbHoit dyHKINMI

Ao ({22}).
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3. Cucrema MOOYEPEHO 3aIlyCKaeT aJropuTMbl 13 MHOXKecTBa {O©} n
JIJISE KaxKJ0ro O:

3.1. Knaccudurarop ¥ Buraucssier oy win 60see QyHKIIA BH-
na H(p) — dakrosornyecknx XapakTepuCcTUK — M, CJIeJ0Ba-
TEeJILHO, Peam3yeT HeKoe (PaKTOJOIHIEeCKOoe IIpeobpa3oBaHie
Vg : & — Ug. PegynbraTom ero paboTbl CTAHOBUTCS HEKast
kiaccudukarms daxros Q(Pe{p}).

3.2. Kpurepnit Ag o6pabarbiBaeT MOJIYyIEHHOE MHOMKECTBO KJIac-
coB {Q} = Q(¥e{p}) u BoHOCHT cBOE pererne 06 nHGOPMA-
TUBHOCTH 3TOMN KJIACCUDUKAIIH.

3.3. B ciyuae nonmoxurensraoro pemenns Ag(Q2(VYe{p})) namnas
kiaccudukarms {Q} npeabaBasgercs DKCIEPTY-0lepaTopy B
yiobHol dhopme, rpaduduecKoil nin TabJIMIHOMN.

3.4. DKcrepT-ol1epaTop OIEHUBAET IIPE/IbSIBICHHYIO K/IACCH(pUKa-
LUIO U JI0O0

3.4.1. Tlpusnaer ee uHOPMATUBHON U UCIIOIB3YET JIJIs IOCTPO-
eHus: aHajguTudeckoro resuca [1,{Q}, D]. Anropurm © B
9TOM CJIydae IIOMEeYaeTCsl KaK KAYeCTBEHHBINH Ha KOJLIEK-
mn daxtoB {p}, Q(O{¢}) =1, a Te3uc perucrpupyercs

cucremoii. JIubo
3.4.2. TlpusHaeT ee HepeJIeBAHTHON MM OITUOOTHON 1 OTOpACHI-

Baer. Torma asropurm © momedyaercsi KAk HEKadeCTBEH-
ublit Juia kosutekimu {¢}, Q(O{¢}) = 0, a pazpaboranx
[TOJTyJaeT CUTHAJ 00 TOM.

4. DKCIepT-orepaTop UCIOIb3yeT TPE3EHTAIIMOHHBIE CPEJICTBA CUCTE-
MBI (JmarpaMmbl, TabauIel, rpadbl U 0p.) JUis KJIACCUMUKAIT 1
aHasm3a (PAKTOB B PyTHOM pexkume. [Ipu 3ToM, BO3MOXKHO, OH BbI-
cTpouT XOTsi ObI OJ(HY HOBYIO Kiaccudukanuio dhaxros {2}, yuy-
IEHHYTO cucTeMoil Ha mare Ne 3 u apryMeHTUPYIONLY 0 HEKUil Te3uC
[1,{Q2}, D]. B aroMm ciy4ae paspaboTymK MI0JIy9YaeT COOTBETCTBYIO-
muil curHaj ¢ moaHoi nHdopMaleii 0 HOBOM Te3wHCe.

5. Dkcuepr-oneparop IepeHocuT Bce Tesnuchl {1’} BBICTPOEHHBIE Ha
JTaHHOM KOJIIEKINH (PAKTOB B OKOHYATE/BHBIMN aHAJIUTHIECKUI OT-
9eT JIJIA KJIUCHTA.
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6. Paspaborunk cosepiencrByer Habop asropurmos {O} ¢ yduerom
CUTHAJIOB, TIOJIYYEHHBIX OT cucTeMbl Ha 1rarax Ne 3.4.2 u Ne 4. Kpowme
toro, 1o uwadopmaruu ¢ maroB Ne 3.4.1 u Ne 4 pazpaboryduk ycra-
HABJIMBAET COOTBETCTBUsI MEXKJy MHOYKECTBOM ajropuTmoB {O} u
MHOXKeCTBOM Te3nucoB {1’} — 9tu Januble Oy/1LyT HOTOM HCIOIB30-
BaHBI JIjIsT AaBTOMATH3AIUU TOCTPOCHUS TE3UCOB.

7. Tluk moBTOpsieTcs JubO

7.1. c mara Ne 1 na apyroit kosuiekiu dbakros {p}”, pacmmpentoit
{v} c {¢}" mm novoit {¢} ¢ {¢}", mibo

7.2. cmrara Ne 2 ¢ oOHOBJIeHHBIM Ha, m1are Ne 6 HabopoM aJIrOpUTMOB

{6}

TeopeTnvueckre MPWHITNIIBI, U3JIOKEeHHBIE B pasaenax ['1-1'3, mozBossaoT
HaM Ha/JIeAThCS, YTO UTEPATUBHBIMN ITPOIECC COBEPIIIEHCTBOBAHUS CUCTEMBI
OyIeT CXOIANUMCS, TaK ITO cO BpemeHeM Imar N¢ 6 cTaHeT JIUITHUM U
cucreMa OyIeT TOTOBa K ABTOHOMHON 9KCILTyaTAIUH.

3. Bepremcs K cxeMe MPEIBLIYIIEro pas3/iesia B MOMEHT, KOTJIa MHO-
JKeCTBO aHAJIUTUIECKUX ajropurmos {O} eme mycro. 3ech ocoboe 3Ha-
qenne nmprodbperaet mar N 4, rae Mbl TOJKHBI TPEJIOCTABATD JKCIEPTY-
ortepaTopy yao0HbIe U 3 dHEKTUBHBIE CPEICTBA JIJIs TOCTPOCHUS KJIACCH-
dukanuu daxTo. Eciu moka ocTaBUTh B CTOPOHE TEXHUIECKUE U IIOJIhb-
30BaTE/ILCKUE aCIEKThI «yn00CcTBay U «3M@PEKTUBHOCTHY, TO PEUb HJET
0 TPEIbSABJICHUN OINEPATOPY OJHON WM HECKOJBKUX KJraccuuKaiuii-
KaH/INJIATOB, U3 KOTOPBIX OH BHIOEPET JIeHCTBUTEJILHO 3HAYAIIUE.

4. Bospmem ¢daxronorndeckoe mnpeobpasosanne ¥ : & — W,
sajiatoniee Ha KoJuteknuu daktoB {¢} wiaccudurarmio Q(U, {p}) =
{Q,...,Qn}. Homycrum, wmsBecTHBI anpuophvie eepoammocmu Py =
P(p € ), 1 < i < N T0ro, 94ro npou3BOJIbHbI (hakT ¢ monajaer
B Kjacc §);. C apyroil cTOpOHBI, HA JOCTATOYHOIN OOJIBITON KOHKPETHOM
KOJUIEKINH {} BBIYHUCIHMBI anocmepuophoie sepoamuocmu P = P(p €
Q;/{p}) Toro xke cobprrus. Kak mpasmio, 3uaunmoe orkjoHeHne P or
P, simnsteTcst MHANKATOPOM WHMOPMATUBHON KJIACCUPUKAINU, UITO POP-
MAaJIbHO BBIPAXKAETCsl MHTErPAIbHBIM KPUTEPHUEM TAKOIo, HAIPUMED, BU-

na: Si[(PF — P)/Pi(1— P)2/N > ¢, 1<i < N.
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5. TIpeaioxKeHHblii BbIIIe Criocod ONEeHKH MH(MOPMATUBHOCTH KJlac-
cudukanun Q(V, {p}), a sHaunT N 3amaKNIErO ee GAKTOJIOIUIECKOTO
npeobpazopanusa ¥ : & — W, tpebyer nndopmaiun 00 allprHOPHBIX BEPO-
stHoCcTAX P; = P(p € §);), 9410 najieko He Beerjia BO3MOXKHO Ha, TIPAKTHKE
JIsi IpeobpasoBanuii BBICHIMX HOPsiIKoB (pasmes B4). OxHako, 910 Tpe-
GoBaHMEe BBITJISIJIUT BIIOJHE PEAJTUCTHYHBIM Jiisi (haKTOJOIMIECKUX IIPe-
00pa30BaHmil IEPBOIrO MOPSIJIKA.

Pacemorpum mekoropyto dakrosorndeckyo dyukimo H(p), ¢ € @
co muoxkectBoM 3Hauenuit {H} = {hi,...,hxy}. Hacro (xors me Bce-
rJ1a), CyIecTByeT BO3MOXKHOCTD OIEHUTD alpuopHble Bepostoct P(h;),
1 <4 < N roro, uro dyukiws H(p) npuHuMaer 3Hadenne h; Ha [IPOU3-
BOJIbHOM (hakTe . YTBepXKIeHne, ¢e/lanHoe B pasjese B5, jaer ocHoBa-
HUST [IOJTAraTh, YTO OTKJIOHEHHE arocTepuopubix Bepositnocreit P(h; /{¢})
Ha KOHKPeTHOi Kojutekiun {¢} or anpuopubix P(h;) siBIseTcs MHINKa-
TOpoM MH(MOPMATUBHOM KJIaCCUMDUKAIUE BOKPYT COOTBETBYIONIUX 3HAYE-
Huit h;.

J6. Vrak, MOXKHO NPE/JIOKATH CJIEAYIOILYIO IPOIEILYPY BBIIBHIKE-
HUs Kjaaccudukaruit-kananmaros Ha mare Ne 4 cxembr pazaena 2. [lycrs
3apamee OIPeIeIEHO MHOYKECTBO «0a30BbIX» (DAKTOMOrNIeCKUX (DyHKIHIT
R rakux, yro Jyis m060ii Takoit dyukimu H(p) € R usBecTHBI anpuop-
uble Bepositnoct P(H(p) = h;) nonydenns: 3uadenust h; U3 HOJIHOTO
muoxkecrBa suadenuit {H} = {hy,...,hyn} Ha mpomsBosbHOM dakTe
. J1J1st IPOCTOTHI OIPAHITIMMCS TOJBKO (DYHKIMSMHI ¢ GYJIEBBIM MHOXKE-
creom suadennit {H} = {1,0}, tue curyamust H(p) = 1 umeer cMmbICT
HCTHHHOCTH HEKOIO OHTOJIOIMYECKOTO YCJIOBHsI, IPHUIMCAHHOIO JAHHOI

dyHKIUN.

4.1. Cucrema npoussojur nepebop dyukimit H(p) € R Ha jnas-
Hoit KoutekImu Gaxros {¢} oobemom M ({¢}). dust ka0t
Takoi PyHKIUN:

4.1.1. Beraucisiores suadenust H (@) puist Becex dakros ¢ € {p}.
Crponrcst muOXKecTBO hakToB {1} C {p}, nomyuusmmx
snauenue 1: H(¢Y) =1, Vi) € {¢}.

4.1.2. Borancasiercs kpurepuit ©(H, {¢}) = [(P}; —Pr)/Pu(1—
Pg))?, Py — aupuopnast Beposthocth P(H(p) = 1),
P}, — ornomenne M ({¢})/M ({¢}).
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4.1.3. Tlomyuennoe 3uadenne Y (H, {¢}) cpaBHIBaeTCSA C HEKOTO-
PBIM SMIUPUYECKUM HOPOIOM .

4.1.4.

4.1.5.

B cayuae ¥(H,{p}) < 0y cucrema nepexomuT K Iiary

4.1.1 co caexytomeit H(p).

B cayuae X(H,{¢}) > 0p cucrema IepexoIuT Ha Cae-

Jyrouwull YposeHs PeKYpPCul, a UMEHHO BBIIOJHSET IIard
4.1.1-4.1.5 ¢ mepebopom jipyrux (yHKnuit u3 R Ha BbIIe-
JIEHHOM Io/IMHOXKecTBe hakToB {1)}.

Konkperno, cucrema nHaunnaer nepebop dyukuuit J(p) €

R,
4.1.5.1.

4.1.5.2.

4.1.5.3.
4.1.5.4.

4.1.5.5.

4.1.5.6.

J(p) # H(p). s xaxoit Takoii dyHKImm:

Berancisiores 3uadenns J () st Bcex dhakToB 1 €
{¢}. Crpourcs muoxkectso dakros {x} C {¢}, mouy-
gusinx 3Hadenue 1: H(x) =1, Vx € {x}.
Borancisiercsr  kpurepmit - X(J, {¢}) = [(P] —
P;)/P;(1 — Pj)]?, P; — amnpuopHasg BEpOATHOCTD
P(J() = 1), P} — ormomene M({x})/M({0})
[Tosyuennoe suavenne X(J,{¢}) cpasuuBaercs c
HEKOTOPBIM SMIIMPUIECKIM [OPOIOM 0.

B cayuae 3(J,{1}) < 07 cucrema nepexoaur K mary
4.1.5.1 co caenyromieit J ().

B cayuaae 3(J,{1}) > 05 cucrema nepexomutr Ha cae-
dyrouwyutl Yposerv peKypeul.

Cucrema nepexomur kK mary 4.5.1 co ciemyiomieit
dbyuxuneit J(p).

4.1.6. Cucrema nepexomutr K tmary 4.1.1 co cienyromeii byHK-
ueit H ().

Bce obnapy»keHHBIE CHCTEMOW <«CTATUCTUYICCKH 3HAYUMbBIE
KoMOuHaIMKU 6a30BBIX (PAKTOJOTHICCKUX (DYHKIUN 13 MHOXKE-
crea R Buga H X J X ... BMeCTe ¢ COOTBETCTBYIOIIUMHU KJIAC-
camu daxros Buma {p}" C {p}, H(p) = 1A J(p) = 1A ...,
Vo € {¢}" npeabssisiores JKcnepry-oneparopy 4epes Ha-
IJISIJTHBIE TIPE3EHTAIMOHHBIE CPEJICTBA: JIMarpaMMBbl, IPaduK,
tabsuiel u 1np. Jdasee, /yist KarXK 0l Takoit KOMOMHAITAN:

4.2.

4.2.1. Eciu DKcnepT He MPU3HAET JIAHHYO Kj1acCupuKamio 2 =
{p}" undopmaTuBHOil, OoHa OTGpPACHIBACTCH.
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4.2.2. Ecnau DkcrepT ucromb3yer JaHHYIO Kiaccudukanuo () =
{p}" Ans noCTPOEHUST HEKOTOPOTO AHATUTHICCKOTO TE3H-
ca [1,{Q}, D] — imbo manpsimyio, smbo B KadecTse «ba-
3bI» JJIs1 60JIee TOHKOTO aHa/IN3a — HHQPOPMAIs 06 9TOM
Te3uce IepeiaeTcst pa3paboTunKy Jisi JaJIbHERIIero yco-
BEPIIEHCTBOBAHUS CHCTEMBL.

7. B mpenpiaymmem paziesie Mpeanoiarajoch CymieCTBOBAHNE MHO-
kecTBa R 6a30BBIX (HPAKTOJOTHIECKUX (PYHKIMH C U3BECTHBIM pacIipe-
JIeJICHWEM allPUOPHLIX BepoaTHocTeil. MBI mosiaraeM, 9To yHUBEPCAJILHO-
IO perernTa MOCTPOeHNsT TaKX (DYHKIIUN HE CYIIeCTBYET, HO HHTYUTUBHO
fdCHO, YTO B KayeCcTBe CTPOUTEJIbHOI'O MaTepuaJia JJid HUX JIOTUYIHO HC-
[IOJIb30BAaThL OHTOJIOTMYECKHUE JTaHHbIE ITPEIMETHON 00JIaCTH, KOTOPLIE 1A~
0T 000CcHO0BaNMHOE 000bUEeHUE 3HAMERUT TAPAKMEPUCTNUK TTPOCTPAHCTBA
®. Croma orHOCATCS reorpaduvecKue, COIMUOJIOTTIECKNAE, NUCTOPUIECKHE,
AIMUHUCTPATUBHBIC, TIOJIUTUYIECKNE, MHKCHEPHBIE U TI0/I00HBIE UEPAPTUL,
a TakxKe 0cobble 00JIacTH MpocTpaHcTBa P, MMEIoIe caMOCTOSITE/IbHOE
OHTOJIOTUYECKOe 3HadeHne. BOoT HECKOTBKO OUYEeBUIHBIX TPUMEPOB:

e Toposa — perunonsl — crpanbl (reorpadusi)

e UMeHa — MECTO POXKJEHHsI / MeCTO NpexKHel CirykObl / cocras
ceMbH (COIMOJIOTHS )

e BpeMsi JIEHCTBUST — JIOBOEHHBI / [OCJEBOEHHBI (HCTOpHS)
® UMEHA — JIOJKHOCTH (& IMHHICTPAILHA)
e UMeHA — HapTUH ([IOJUTHKA),

® TEeXHUYECKHE OOBEKTHl — OTPAC/Ib IIPOMBINIIEHHOCTH (MHKEHepusi )

Nmeer cMbica 06paTuTh 0coboe BHUMAaHWME HA XapPaKTEPUCTUKY <«BPEMST
dakTay. B cuy cBoeit KOJIMYECTBEHHON MPUPOIBI, 9Ta XaPAKTEPUCTUKA,
MOYKET CJIY?KHUTDH XOPOITEH CTAPTOBON TOYKOW JIJTsT TIONCKA MH(POPMATHUB-
HBIX KOMIIO3UTHBIX (haKTOJOIMIECKUX Hpeobpas3oBanuii (cM. mpumep B
pazjiene J16). B ciemyroreii riiaBe Mbl pACCMOTPUM 3Ty XapaKTEPUCTUKY
6oJiee IOIPOOHO, MCIOJIB3Ys €€ KaK WJLIIOCTpaIuio Harieil hopMabHOM
MOJIeJIn aHaju3a (pakToB.
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E. XpoHoJjioruveckas peryasspHOCTh (paKTOB

ITonck XpOHOJIOTHYECKUX PEry/ISpHOCTE B MaccuBax (paKTOB 3aHUMa~
0T 0c060€e MECTO B KOHTEKCTe 00MIelt 3a1auu anamm3a hakToB Kak B CUILY
cBOeil NpsIMOil parMaTHIecKoil EHHOCTH, TaK M B KA4eCTBE OTIIPABHOMN
TOYKN KOMIO3UTHOrO aHasm3a (cMm. pasien 7).

E1. Ilycts B HammeMm gakrorpadudeckom npocrpanctse ¢ ompenene-
Ha 6a30Bas XapakTepucTHKa ¢ «Bpems jeiicrBus dakra», t € {®}. Tlo-
MUMO JIMCKPETHOCTH U OIPAHUYEHHOCTH, MHOXKECTBO 3HAYEHUil ITOH Xa-
pakrepuctuku T = {t1,...,tnt} ecrecTBeHHO 06J1a/1A€T CBOCTBOM YyIIO-
pagoYeHHOCTH t, < t,4+1. Ha xapakrepucTuke ¢ onpenesmM TPOHOAO-
2uueckyro pynryuro x = X(t), t € T, ¢ BO3MOKHBIME 3HAUCHUSIMU
{X} ={x0,---, xnx}. OueBunno, uro xponosorndeckas bynxims X (t)
MOKET OBbITh OJIHOZHAYHO JI0OIIpeiesieHa JI0 (PaKTOJOrMIecKOi (hyHKIUI
X(p), ¢ € ®, a 3HAUMT OHA caMma 110 cebe BbIpakaeT HpeobpasoBaHUe
Uy : & — Py, 3anamomiee Ha KoJUIEKIUN HakToB {¢p} KiaccubuKaImo
Q¥ x, {p}). Nuasivum croBamu, dynknus X () onnpaeTcst TOJBKO Ha OCh
BPEMEHU 1 UTHOPUPYET BCE OCTAIbHBIE DA30Bble XapAKTEPUCTUKI: HAIIPU-
mep, {X} cocronr u3 HasBauuii MecsineB u X (@) orobpaxkaer GakT ¢ B
Ha3BaHUE MeCAIa JaThl 9TOro akTa.

Pacemorpum npounssosibHyto dbakrosornueckyto dyuknuo h = H(p),
@ € &, u coorBercTByIOIICE eif dpakToIOTTIECKOe TTpeobpazoanne Wy :
& — Uy, Oobemunenue dyukmuit H(p) nu X(p) obpasyer HOBOE PO-
crpanctBo Vyyx @ ® — Upyyx, 3amaiomee Ha KOJIEKIUH (PaKTOB
{¢} xombunaropuyto knaccubukamo Q(Vgy x, {¢}) — cM. pasgen Bb.
[Tpu sTOM TOUHOE coBnaenue s1oii Knaccudukanun Q(V gy x, {p}) ¢ uc-
xo71HO# xpoHostormeckoil kinaccuduxanueit Q(Vx, {¢}) nveer BaxKHbIil
CMBICJT:

Daxmonoeureckoe npeobpasosarue Vi HA306eM PE2YAADPHBIM NO
ommuowenuto K rporoaoeuseckols gynryuu X () na Koarexyuu gdarmos
{p}, ecau QUTx,{p}) = Q¥ uxx,{¢}). CoorBercrBento, XpPoHOPYHK-
st X (@) 6y/ier B 9TOM CJiydae HA3BIBATHCS Pe2yaapusyrouwet, mpeodbpa-
soBanue Uy Ha KoJutekiuu Gaktos {p}.

E2. Ob6miee onpesesieHne XPOHOJIOIHYECKON PEryJISIDHOCTH MOYKET
OBITH HATVISIIHO KOHKPETU3UPOBAHO I CAydasl (PaKTOJOTUIECKUX IIpe-
obpa3oBannii 6yJI€BOro THIIA, 33IAIONINX TOJBKO JBa KJAcca — <«3Hada-
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muit> u «HyseBoiiy. [logoxkum, aro dakrosorundeckast yukius H (o)
BbIpaXkaeT KaKoe-Jinbo OHTOJIOrHYecKoe yciaoBue, 10 ectb H(p) = 1 ec-
u bakT @ yaosiaerBopser yciaosuio, u H(¢) = 0 B IPOTHBHOM ciiydae.
«Bnauammit» xknace Q= {¢}; C {¢} npencrapaster coboit momMHOKE-
cTBO 6cexr haKTOB, YJIOBJIETBODPSIONNX 3ajaHHOMYy ycaosuio: H(p) = 1,
Vo e {oty NH(p) =0, Vo ¢ {¢},. Hanpumep, byuknusa H(p) moxer
BbIpazkaTh yCJIOBHE «(akT ¢ coobIaer o BbICTyIieHnn lIpesuenTas,
rorgia H(p) = 1 st Bcex GakToB, MpeICTaBIIsIIONINX BbICTYILIeHUsT [Ipe-
sugenta, u H(p) = 0 jys Beex npounx daxros. Takas dyuxims H (@) —
TouHee ee pakTosOrnIecKoe npeobpaszosanne Wy — pasbUBaeT MOJTHYIO
Kosuteknuio daktos {p} na asa knacca Q; u QY. Tloxmuoxectso {p} 4
BKJIIOUaeT B cebst Bee (baKThl O BBICTYILIEHUsIX [IpesujienTa, BHe 3aBUCH-
MOCTH OT T€MBbI, JaThl U BPEMEHHU.

ITycrs xponodyukmus X (@) rak:ke nmeer OyJeBbIii pe3ysbTar, TO
ectb X(p) = 1, eciim hakT ¢ yJAOBIETBOPSIET KAKOMY-TO 3aKOHY Ha
ocu Bpemernn, u X (¢) = 0 B nporuBHOM ciydae. Berancienne byHK-
muu X () — Tounee, ee $-nononnennst X () — Ha Bcex axTax MHONKe-
ctBa {p}, ouesnmHO, pasbuaer kiacc QY ma nBa monkacca Qg x
u Qpiy xo. Hampumep, X(p) = 1 mas cobbituil 1m0 moHeIeJbHUKAM W
X (¢) = 0 ms npounx gueit vemesu. [Tocie npuvenenus sroit GyHKIUM
K IIOJIMHOXKECTBY {¢}; ¥y Hac IIOJydarcst KJIacChl «BbICTymIeHus: IIpe-
3UJIEHTA 110 TIOHEJIEJbHUKAM» M <«BBICTYIUIeHHs [IpesujienTa 1Mo Jpyrum
JTHSIM HEJIEJIN».

Ecmm tpu stoMm BeIscHETCsI, 9T0 Qpiygx1 = Qg 1 Qi xo = I,
1o ycsoBue peryssiproctu (paszzgen E1) seimosneno. Ecin, wHanpumep, Bee
dakTe! U3 KIacca «BuicTyIIeHUs [Ipe3uieHTay Monain B KJIacC «BbICTYII-
nenus IIpe3naenTa 1o IMOHEIEIBHUKAM», a KJIacC «BBICTYILIeHus 1Ipesn-
JIEHT& 10 JIDYTUM JIHSM HEJEJIM» OCTAJICA IIYCTBIM, TO U3 9TOIO MOXKHO
clIeIaTh Cepbe3Hble BLIBOILI O rpaduke paborsl [Ipe3ugenta u, ¢ usBect-
HOI1 J10J1e#i JJOCTOBEPHOCTH, O €r0 37[0POBbE.

E3. na mesneit mpakTUYecKoi peasiu3aliiu yC/IOBUE XPOHOJIOTHYIE-
CKOM PeryssipHoctu (pakTOB MOXKHO CHOPMYIUPOBATL CJIEIYIOINIIM 00pa-
30M:

ITodmmooicecmeo gaxmos {1} C {p} u, coomeememeenno, onpedens-
1ouee ezo darmonozuneckoe npeobpasosanue VU, AGAAECMCA PELYNAPHBIM
ommocumenvro zponopynryuu X (p) = {0,1}, ecau snavenus X () na
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nodmmoorcecmee {1} obpasyrom deavma-pacnpedenenue: P(X () = 0/
v € {Y}) < o, 2de 0 — donycmumoe cmamucmuueckoe omrAOHEHUE.

E4. PaccmoTpuM HECKOIBKO TPAKTUIECKN 3HAYUMBIX BIUIOB XPOHOJIO-
TUYECKOM PEryJIsipHOCTH, HO JJIsT Y00CTBA M3JIOKEHUST CAeIaeM CHadaIa
HECKOJIBKO IPEIBAPUTEIbHBIX 3aMeUaHUi

Beesiem B Hame paccmorpenne dbyukimio 1(p), ¢ € ®, orobpazka-
IOIIYI0 (PaKT ¢ B 3HAUEHHE XapaKTEPUCTUKU «BpeMsi JIeHCTBUsT (hakTa»
t € {®}. ITo upennonoxenuto paszesna El sta dyHKIus onpejeieHa
JUIsi BCEX BO3MOXKHBIX (AaKTOB ¢ B (haKTOrpauIecKOM IIPOCTPAHCTBE
®, a MHOXKeCTBO ee 3HAYEHUI B3aBUCUT OT BBIOPAHHOW €IWMHUIILI M3Me-
perust Bpemenu. 'panuunbie 3Hadenust T(p) obosHauum Ty 1 Tpax:
Thin < T(‘P) < Thax-

YdareM, 9TO BBIOOD €IUHUIIBI U3MEPEHUS MOXKET C/Ie/iaTh (DYHKIIAIO
T(p) BBIPOKIAIONIEH 10 OTHOIIEHMIO K 6a30BOH Xapakrepucruke t. B
camoMm Jeje, B cucreMHoM penosuropun PIIC Bpems aeiictBus dakra
XPAHUTCST B BHUJE CHCTEMHON JAThl C TOYHOCTBIO JIO JHS — XOTSI UCTOY-
HUK He (haKTa He BCEryia JIOMYCKAET TAKyl TOYHOCTH (<. ..BBICTYIIHI B
aBryCcTe IMPOIIIOro Toja. . .»). OmHAKO, B IPAKTUIECKOM aHAJM3€ JATHI
9acTo OrpyoJIsIIOT JI0 HeJlelb, JleKaJl, MecsiIieB, Jier u jaxke Bekos («Co-
ObITHsI BTOPOIi TOJIOBUHBI 17 BeKa JOKA3BIBAIOT, UTO...» ), a TaKkKe HX
vacreil («B KOHIIE HIOJIsA» ). B 9TOM citydae pa3Hble HCXOJHBIE JaThl Oy/IyT
oTobpazkaThCsl B OJIHY aHAIUTHIECKYIO jqary 1o 1'(y).

B cuty ymopsiioueHHOCTH 3HAUYEHHUI XapaKTepUCTUKH ¢, (DYyHKIUsI
T(¢) 3amaeT OTHOIIEHHE NOPsiJIKA HA TPOU3BOJIBHON KOJIIEKINN (haKTOB
{90} - {9017()027 s 7()0N} TakK, ITO T((pn) < T(‘Pn—i—l); I<n<N-1 HpH
5TOM OyJieM cunTarh, 910 B ciaydae T'(¢,) = T(pp4+1) HOPSJIOK Ciie1oBa-
HUs (paKTOB 3a,1a€TCsI JIIOOBIM YIOOHBIM JIeTEPMUHIPOBAHHBIM CIIOCOOOM.

OueBniHo, uT0 «orpybsienne macirabar dyukmuein T(p) He 10JK-
HO CKa3bIBATHCsT HA MOPSJIKE (PAKTOB, TIO9TOMY CAMBIM HEPBBIM CIIOCOOOM
pasperienusi pobsiembl Topsiyika B caydae 1(¢n) = T(ont1) 10IKHA
OBITH TEXHUYIECKasT AaTa AeificTBust dpakTa. Kean gake TeXHUYIECKNE JAThI
daKTOB V), U Pp41 COBIAMAIOT, TO MOYKHO UCIIOTH30BATH PETUCTPAITMOH-
HBII QaKT B CHCTEME.

Beranciienne XpoHOJIOTUIECKON PEryJIsIpHOCTH BO BCEX HUKEIepevnc-
JIEHHBIX CJIydasiX IMPOU3BOJIUTCSI COTJIACHO cxeme pasnena E2 u mo ompe-
nesiennto pasgena E3. Vmenno, st Bcex dakroB Kouteknun {¢} =



Nyuranmonnast MOJIEIb KOMIIHIOTEPHOTO aHAIn3a PaKTOB 69

{¢1,¥2,..., N} BBrmCIsiercss Oynesoe yciosue X(p) = {0,1}, 1 <
n < N u onpefesnsiercss KOau4iecTBO hakToB N x—1, I KOTOPBIX JAHHOE
yciosne X () okasasnoch MCTHHHBIM. Jlasiee, MBI pacCUNTBHIBAEM CTATH-
crudeckuii mokasaress jgoxkaocT P(X () = 0) yenoBus X (@) u cpaBan-
BaeM €ro ¢ JornycruMbiM orkyonenueM: 1 —Ny—1 /N = P(X(p) =0) < 0.

a. CuryarnmoHHasi peryJjisipHOCTb 00001aeT Bce (haKThl KOJJIEK-
mn {p}, UMeBIIMe MeCTO Ha HEKOTOPOM BPEMEHHOM OTPE3Ke, IDaHUIIbI
KOTOPOTO 0DYCJIOBICHBI HEKOTOPOH onopnot cumyayued. Hanpumep, «mo

BOITHBI» — <«BO BpeEMA BOIHBI» — <«IIOCJIE BOIL/'IHI)I>>, NI <«II0CJIE IMOKYIIKN
KOMITaHUM», UJIN «JIO CMEHBI DYKOBOJ/ICTBa».

+ o ° )

Ts Te

Xponodymxm: X (pn) = [Ty < Tpn) < o).

Sneck Ts = Tiin 1 Ty, < Tinax — BpeMsl Hadaja ¥ OKOHYAHUST «OILOP-
HOII cuTyanuu» coorBeTcTBeHHO. [Ipn aTom ciyvait Ty = Ty, onpeessgeT
BapUaHT <JI0 CATyaruu», a Ty = Ty sy - «IIOC/IE CUTYAITUNS.

0. UnTepBasibHadA pPeryssipHOCTb (opMaan3yeT 0000IIeHne Imo-
CJIeTOBATELHOCTH (DAKTOB, CAEAYIONIUX JPYT 3a JIPYTOM UYepe3 Olpe/ie-
JICHHBII ITPOMEXKYTOK BPEMEHU.

s +*= * +

XPOHOCIJYHKHHHI X(Son) = [Rmin < T(Son) - T(Son—l) < Rmax]~

Suadennst Ryn 1 Rpax 38/1a10T JIOMYCTUMBIA WHTEPBAJ CJIEIOBAHUS
daxToB.

DTOT BUJ, XPOHOJIOIMIECKON PETYISIPHOCTH BECbMa 3(DMEKTUBHO OITH-
CbIBa€T CUTYyalluu, CBA3aHHbIE C HOTpe6JIeHI/IeM 1 BOCIIOJTHEHHMEM KaKUX-TO

pecypcoB.
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B. Ilepuoguyeckasi peryjsipHOCTb BBISBJISET OOIIHOCTD MTOCJIEI0-
BATE/IbHOCTA (DAKTOB, NMPUBI3AHHBIX K HEKOTOPLIM IIEPUOINIECKUM OT-

METKaM Ha OChU BPEMECHMH.

Y

Xponodynkuust: X (¢n) = [(T(en) —=T)%R < SIA[(T(pn) =T)/R =
(T(pn-1) = T)/R).

B1ech CUMBOJI «/» O3HAYAET IEJOYNCICHHOE JIeJIeHUe, a CHMBOJI
«%» — ocraTok OT Takoro jejenus. 3Hadenue T 3ajaeT MOMEHT Hada-
Jia, HaOJII0IaeMOil 1T0CJIE/IOBATEIBHOCTH, BesmduHa R onpesesser nepuo/y
PEryaspHOCTH, & S BhIparkaeT MAKCUMAJIHHO JOITYCTUMOE OTKJIOHEHUE OT
PEryJIAPHOCTH.

[Tepuoauteckasi peryigapHOCTh, MO-BUIUMOMY, HamboJiee CBOMCTBEHA
XPOHOJIOTUYECKAM TEHJIEHIINSIM OPTaHU3AIMOHHOIO W COIUAJIBLHOTO Xa-
pakKTepa BpoJie «exkeMecTIHO 1Mo 10-M YucaM ITI0C-MUAHYC 2 JTHS», <eXKe-
HEJIEJILHO CTPOrO 110 BTOPHUKAM», «B IIOCJIEIHIO JIEKAJTy rojay U IIp.

r. KoppessnuonHasa peryjsipHOCTb 00HADYKUBAeT aHAJIUTUIEC-
KI-3HAYMMYIO 3aBUCUMOCTH OJHOM rpymnbl (pakToB {p} or apyroii rpyn-

usl dakros {¢}, npuuem {¢P} N{p} = 2.

x
l +
1

®
|
| V
! 1 N 2
P

}

0’?
1
|

[P l«%&»?; >

XponodyHkuus: X(‘Pn) = [Rmin < T(‘Pn) - T(wm) < Rmax]-

Suavenust Ryin 1 Rpmax 38/1aI10T, COOTBETCTBEHHO, MUHUMAJILHBLIA U
MAKCHUMAJIBbHBIA JIOMYCTUMbIi HHTEPBAJI OTCTOsIHUsI (DaKTOB Irpymibl { ¢}
or daxToB rpymnst {1 }.

B cBoeii 6osiee cTporoit hopme, KOPPEIIIUOHHAS PErYJIIPHOCTH BbI-
paxKaercsl Kak:
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X(pn) = [RBmin < T(pn) = T(¥m) < Rmax] A [T(en) = T(¥m) <
T (pn)—T(on-1)], Ty1e Bropast 9acTh TpeOyeT COOTBETCTBHsI (PAKTOB IPYTI-
ubl {¢} dakram rpynnst {1} 6e3 aybaupoBaHus.

Bo MHOIEX Ci1yuasix KOpperauoHHas PeryaspHOCTD CJIyKAT WHINKA-
TOPOM HPUYUHHO-CJIEJICTBEHHON CBS3U MEXKJLy sIBJICHUEM, [PEJICTaBJIeH-
HbIM rpynnoil dakros {1} (UpuunHA) U sIBIEHUEM, HPEICTABIISEMbIM
rpymmoii dpakros {¢} (crencrsue).

a. I'pynmoBasi peryjisipHOCTb yKa3blBaeT Ha TO, YUTO $BJICHUE,
npejicrasisiemMoe hakTaMu KOJIeKIun {@}, IMeeT CBOMCTBO MPOSIBIISITHCS
ompesiesIeHHOe KOJMYecTBO pa3 K B 3aJaHHBLIN MepHOINYIECKUl OTPE30K

Bpemenu R:
o’ o, * e ©
R R R
< >

Xea)=  V  { V AT@n-)/R# T(oni1-i) /R A

K—-S<M<K+S 1<isM

NI (pn+1-i)/ R=T (pnsr—i) | RINT (ntsr—i) | R#T (Pntm+1-i) / R] }}

Cuoxubrit B xpoHObyHKIMU X (©,,) 00YCIOBIIEH TEM, UTO OHA JIOIyCKa-
€T BO3MOXKHOCTh CJIYIaffHOTO OTKJIOHEHUsS KOJImdecTBa moBTopenuit K na
S pas B kax/ayio cropony (S < K). Jlerko Bujiers, 1to X (¢p,) = 1 ToB-
KO 1j1s1 (baKTOB, 0Opas3yiomux B TeueHnu nepuogaa R epynnv pa3zmepom
K+58S.

I'pymurosast peryJsisipHOCTb COOTBETCTBYET CHUTYAIMSAM THUIA <POBHO
TPH pas3a B Iojl», «IIapy pa3 B HEJEJIO» WU «OOBIYHO YeThIpe pa3a B
MEeCHII, HO MHOTJIA MOJIYy9aeTCA TOJIBKO JIBaY.

2K. 3akJirouenue

IIpencrapiaennast popMaIbHAST UMATAIIMOHHAST MOJIETb AJITOPUTMUTE-
CKOro aHajm3a (aKkTOB JaJieKa OT 3aBepIIeHus] — KaK U Bce Ipodee B
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noka erie He cOpPMHUPOBABINEHCS OKOHYATENBHO OTPACIH KOMIILIOTED-
HOM bakTosorun. MBI TPOIOIKAEM PA3BUBATD BBIMICONMCAHHBIE CXEMbI
1 HOpMaJIN3MBI, OXBATHIBAsI HOBbLIE IIPEJMETHbIE 00JIACTH, THIIBI (PAKTOB
U AHAJINTHYECKHUX CBA3ell MexK 1y HuMH. KpoMe Toro, B HacToOsAIIEe BPEMsI
HCCIe/IoBaTeIbCKas TpyIina KoMnanun «Aii-Teko» peajimsyer maciirab-
HYIO 9KCIEPUMEHTAJIbHYIO IPOrpaMMy BepHGMHUKAIINN OCHOBHBIX IOJIOZKE-
HUl JJAHHOW MOJiesid Ha OOIIMPHOM (PaKTHYEeCKOM MaTepHaJse, HAKOIJIEH-
HoM cucremoit «XFilesy. Mbl mranupyeMm coobmarh 0 pesysbTarax TUX
9KCIEPUMEHTOB B HAINUX JIAJIBHENIIX MyOTHKAINIX.
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