Teker 3. MATEMATUKO-CTATUCTUYECKUI UHCTPYMEHTAPUI
COIUAJIBHO-DKOHOMHWYECKHUX UCCJIEJJOBAHUI

Ilpuknaonaa cmamucmuka — caMOCTOSITENbHAS. HAYYHAs! JUCLUIUIMHA, 00CITYXKHU-
BAIOLIAs IIIMPOKHUI KJIACC PEANIbHBIX 337a4 CTATUCTHYECKOTO AHAIN3A IaHHBIX:

O WCCJIeIOBaHUE JUHAMUKH CTPYKTYPhI COCTOSTHUN 00BEKTOB (ieMorpadude-
CKOW WJIM COIIMAIBHOW CTPYKTYpPHI OOIIECTBA, CTPYKTYPHI TUIIOJIOTHH MOTPEOUTEIh-
CKOTO IOBEACHUS JOMAIIHUX X031 CTB U T.I1.);

O TUMOJIOTH3AIUS COIMAIBHO-DKOHOMHYECKUX OOBEKTOB (ceMeit, Gupm,
MPEANPUSITUN, PETUOHOB, CTPAH U T. I1.);

O MOCTPOEHUE HMHTErpajbHBIX WHAMKATOPOB KauecTBa WU 3()ekTUBHOCTU
(GYHKIIMOHUPOBAHUS COLIMATIBHO-IKOHOMUYECKON CHUCTEMBl (YpOBHSA HIJIM KadyecTBa
KU3HU, KayecTBa HaceneHus, 3p(HeKTUBHOCTH (PYHKIIMOHUPOBAHUS MPEATNPUATHUS U T.
I.);

O BBISBICHUE CKPBITHIX (JIATEHTHBIX) (PAaKTOPOB, OMPEACISIONINX TE€YECHHE TO-
r'0 WM UHOTO COLMATbHO-3KOHOMUYECKOTO MPOLIECcCa;

0 HCCICAOBAHMC M MOJACITIHPOBAHHUEC TI'CHC3MCA AHATIU3HUPYCMBIX CTATHCTHYC-
CKHX JAaHHBIX.

/lea nanpaenenus pazeumusn Memooos CmamucmuydecKoll 00padomKu aHaIu3m-
PYEMBIX JTAaHHBIX:

O MeToAbl, IPEeLyCMATPUBAIOUINE BO3MOXKHOCTb 6EPOAMHOCHIHON UHMEp-
npemayuu 00padaTHIBAEMBIX JIAHHBIX U MOJYYEHHBIX B PE3yJIbTaTe 00pabOTKU CTaTHU-
CTUYECKUX BBIBOJIOB — COJIEPKAHHE MATEMATHYECKON CTATHCTHKH; IMPEANOaraercs
BEPOSITHOCTHASI PUPOJIA JaHHBIX.

O METOIbl, KOTOPHIE AlPUOPU He ORUPAIOMCA HA 6EPOAMHOCHHYIO RPUPOOY
oOpabaThIBaeMbIX JaHHBIX (KIaccu(UKAIMS U KJIACTep-aHAJIN3, MHOTOMEPHOTO IIIKa-
JIMPOBAHUs, TEOPUU U3MEPEHUN U IP.).

[Ipu pa3paboTke MaTeMaTUKO-CTaTUCTUYECKOTO MHCTPYMEHTApHs, a TaKkkKe IMpH
UCIIOJIb30BAHUIO Pa3pab0TaHHOIO METO/Ia B PEIIEHUH KOHKPETHOM MPaKTUYECKOH 3a/1auul.
CHELMATNCTY (MAaTEMATUKY-TIPUKIAIHUKY, CUCTEMHOMY HCCIIEN0BATEN0, METOANUCTY U
Tp.), IPUXOJUTCS:



O TIIyOOKO BHUKATH B COOEPHCAMENbHYIO CYUWHOCHb 3A0ail, AJICKBATHO «IIPH-
JaXUBaTh» UCXOAHBIE MOJEJIbHBIE JOMYLIEHUs (HA KOTOPBIX CTPOMUTCS JIFOOON Mare-
MAaTHYECKUH METO/) K BBISICHEHUIO CYIIIHOCTH PEaJIbHOM 3a/1a4H;

Q peuwiath 3aJa4y Hpeodpazoeanus VMEIOLIEHCS UCXOOHOU uH@opmauuu K
cTtangapTHOU (YHHPUIIMPOBaHHOM) (hopme 3amucu 00pabaThIBA€MbIX CTATUCTHIECKUX
JTAHHBIX;

Q pazpadamuieéamp TPAKTUYECKU PEATU3YEMbIC GbIMUCIUMENbHbIE AI2Z0PUNI-
Mbl U BPOZPAMMHOE Ofecneuenue ¢ yieToM crerupuku oopadbaTbIBaeMOi CTaTUCTH-
YecKkor nHpopmaIuu.

Ilpuknaonasa cmamucmuka — CaMOCTOSATENIbHASI HAYyYHAasl IUCUUIUIMHA, pa3pada-
THIBAIOILIAS] U CUCTEMATH3UPYIOIIAs TIOHATHSI, TPUEMBI, MATeMaTHYECKUE METO/IbI U MOJIe-
J1, TIpeTHa3HAuEHHBIE JJIs1 OpraHu3aluy cOopa, CTAaHAAPTHOM 3alMCH, CUCTEMAaTHU3aIN U
00pabOTKN CTAaTUCTUYECKUX JaHHBIX C LIETbI0 UX YI0OHOTO MpPEeACTABICHU, HHTEpIpeTa-
MU 1 TIOJTyYESHUS! HAYYHBIX U MPAKTUYECKUX BBIBOIOB.

[lon opranuzanuelt coopa cmamucmuyeckux OAHHBIX UMEEHmcA 6 8udy JUIIIb OIl-
peneneHne crocoda 0TOOpa MOJIEKAIUX CTATUCTHYECKOMY OOCIICIOBAHUIO €IMHUIL (Ce-
M€, MPEANPUATHI, CTPaH, MALMEHTOB U T.I.) U3 BCEH HccaeayeMon coBOKyHOCTH. Cro-
Ja He @Kouaemca pa3paboTKa METOAOJIOIMU U3MEPUTENEH aHAIM3UPYEMbIX CBOWCTB
oToOpaskaeMoro o0beKTa: 3Ta paboTa mpearnoaraeT npoPeccCHoHaIbHOE (COLMOIoTnYe-
CKO€. 9KOHOMUYECKOE U T. T1.) U3y4EHHUE CYITHOCTH 33/1a4, JJIsl peIIeHNs] KOTOPBIX TpeOy-
€TCsl CTaTUCTHYECKasi MHPOPMAIIMS U OTHOCUTCS K KOMIETEHIIMU TPEIMETHON CTaTHUCTH-
K{ COOTBETCTBYIOIIEH 001acTH

Taxke UCTIONB3YETCSl TEPMUH «@HAIU3 OAHHBIX>», TIOHUMAEMBIN B PACILUPUTEIb-
HOM TOJIKOBaHHH.

Teopust BEpOSITHOCTEN M MATEMATUUYECKAs! CTATUCTUKA — OCHOBHBIE «IIOCTABILIMKH»
MaTeMaTHYeCKOI0 MHCTPYMEHTApHs JJIsl MPUKJIAJHOW CTaTUCTUKU U 3KOHOMETpUKHU. Cu-
Tyauusi IPUMEHUMOCTU M e0PemuKo-6epOAmMHOCHHO20 MATEMAaTUYECKOTI0 anrapara:

O MblI HAXOJMMCS B YCJIOBHSX CTALIMOHAPHOTO JEHUCTBUS HEKOTOPOIO peasb-
HOTO KOMILJIEKCA YCIOBHH, BKIIOYAIOIIETO B Ce0sl «MeIIaroliee» BIUsSHHE OOJIBIIOTO
YHuCIa CIyYalHBIX (HE MOAIOIINXCS CTPOTOMY yYeTy U KOHTPOII0) (HaKTOpOB, KO-
TOPBIE B CBOIO OYEpPEb HE MO3BOJAIOT AENaTh MOJHOCTBIO JTOCTOBEPHBIE BBIBOJBI O
TOM, IPOU3OUIET WU HE TPOU30ONET UHTEPECYIOIEE HAC COOBITUE



Q Opeamnojaaracrcsa, 4Yro MMECTCA IIPUHIUIHATIBHYH0 BO3MOXHOCTD (XOT?I OBI
MBICJICHHO PCaJIbHO OCYI]_[eCTBI/IMaH) MHOTOKPATHOI'O IMOBTOPCHUA SKCIICPUMCHTA UJIN
Ha6JHOI[eHI/I$I B paMKax TOI'o XK€ CaMOIo p€ajJibHOI0 KOMIIJICKCA YCHOBHﬁ.

1. Bo3moskHbIE 00/IaCTH IPUMEHEHHUS — OTJIENIbHBIE pa3/iesibl 3KOHOMUKU U COLIHO-
JIOTUM M B TIEPBYIO OuYepenb 3a7add, CBSI3aHHBIE C MCCIIEOBAHUEM TOBEJICHUS 00BEKTa
(MHIMBUIYYMA, CEMBU WJIA JPYTOM COLMAILHO-IKOHOMUYECKOU HMJIM IMPOU3BOJACTBEHHON
eTMHHUIIBI) KaK TPE/ICTaBUTENs OOIBIION OHOPOJHON COBOKYITHOCTH MOJOOHBIX ke 00b-
EKTOB.

TpamummonHass 00J1aCTh UCIIONB30BAHUS BEPOSITHOCTHO-CTATUCTUIECKOTO arapa-
Ta SBJIETCS IeMOTpadus.

Baxnas obmast uepra — CyIeCTBEHHas MHOTOMEPHOCTh 0OpadarbiBaeMoil nHpOp-
MalliH, XapaKTepU3YIOIIeH HCCIIeayeMble SIBICHHUS WM OOBEKTHI — T. €. COCTOSIHUE WU
MOBE/ICHNE KAKIOTO U3 ATUX OOBEKTOB B JII0OOON (PHKCUPOBAHHBII MOMEHT BPEMEHH OITH-
CBIBAETCSI HAOOPOM COOTBETCTBYIOIMX IMOKA3aTEIEH.

Cpenu 3THX moKa3areneil MOTyT ObITh:

O KoauuecmeenHble (CPEAHEYIIEBOM JOXOJ B CEMbE, Pa3MEP CEMbH, 00bEM
BAJIOBOM MPOAYKLMHU MPEAIPUATHS U T. [1.);

Q He Konuuecmeennvle (Ka4eCTBEHHBIE):

¢ panzoevie (KinaccuPUKanus CHELMATUCTA, CPABHUTENIbHAs XapaKTe-
PUCTHKA KUIMIIHBIX YCIOBUN);

+ Kiaccu(pUKALUOHHBIE WIH HOMuHanbHule (Tpodeccrs, HAIMOHAJb-
HOCTb, I10J1, IPUYMHBI MUTPALIAA U T. I1.).

Bce >t nokazarenu HaxXOoIsATCA B CJIO’KHOM B3aHMOCBSI3H Apyr € Apyrom — HE00XO-
AUMOCTD IIPUMCHATb MECTOAbI MHOI'OMCPHOI'O CTATUCTUYCCKOI'O aHaJIM3a.

Bropoii kareropun BO3MOKHBIX 001acTell MPUMEHEHUS — JOITYCTUMBbIE BEPOSITHO-
CTHO-CTAaTUCTUYECKUE MPUIOKeHUs1. K HUM OTHOCSTCS CUTYyalluM, XapaKTepU3yIOIIUECs
BECbMa 3HAUYMTENILHBIMU HAPYIICHUSIMU TPEOOBAHUS COXPAHEHHUS HEU3MEHHBIMU YCIOBUI
AKCIIEPUMEHTA (CTALIMOHAPHOCTH).

K KaTeropuun He00nycmuMb1x GEePOAMHOCMHO-CMAMUCMUYECKUX npuﬂo.)fceuuﬁ
OTHOCATCA CHUTyallMH, XapaKTCPU3YIOIIUCC 00 6CCCO,Z[€p}KaTCJIBHOCTBIO nacu MHOTI'O-
KpaTHOI'O IMOBTOPCHUA OJHOT'O M TOT'O K€ SKCIICPUMCHTA B HCUSMCHHBIX YCJIIOBUAX, C(I)Op-



MYJIMPOBAHHOM B TPeOOBaHHH, JIMOO MOJTHOM IETEPMUHUPOBAHHOCTHIO U3y4aeMOro SIBJIe-
HUSI, T.€. — OTCYTCTBUEM «METIIAIOIIETO» BIUSIHUS MHOYKECTBA CITyJaliHBIX (PaKTOPOB

B nogo0HbIX cuTyalusx UCCiIea0BaTellb T0HKEH MOJb30BaThCsl METOAAMH aHAIIN3a
JIAHHBIX M HE JIOJDKEH MPETEH0BaTh Ha BEPOSATHOCTHYIO MHTEpPIpETAINIO 00pabaThiBae-
MBIX IaHHBIX U MOJIy4aeMbIX B pe3yJbTaTe uX 00pabOTKH BBIBOIOB.

Crporux MareMaTu4ecKux METOJIOB, MO3BOJIIOLIMX TOYHO ONPENEIATh, HAXOIUM-
Csl JIX MBI B YCIIOBUSIX IPUMEHUMOCTH BEPOATHO-CTATUCTUYECKON «HIEOTIOIMH» HE CyILIe-
CTBYET: JIF00asi BEPOSITHOCTHASI MOJIEIb, TaK K€ KaK U JII00as MaTeMaTH4ecKasi MOJIEIb BO-
o0111e, eCTh JIMILb HEKOTOpasl allpOKCUMAIHA HCCIEAYEMON PealbHOU JIEHCTBUTEIHHO-
CTH.

Konuenuus cydvekmuenvix éepoamuocmeii B paMKax KOTOPOM IPaBOMEPHO Io-
BOPHUTB O BEPOSITHOCTHOM MOJIENN TAKUX COOBITHIA.

C noMoIIbIO 3KCIIEPTOB BMECTO JIEHCTBUTEIILHOM MHOTOKPATHOM pean3aliiyd UH-
TEPECYIOILETO HAC IKCIIEPUMEHTA B OJJHUX M T€X K€ YCIOBHIX ONpPaHUYMBAeMCsi BOOOpa-
YKaeMOM IPOTOHKOM MCCIIENYEMOM CUTYALNN «4e€pe3 CO3HAHUE» MHOTUX JKCIIEPTOB.

OKCIIEPT HHTEPIIPETUPYETCS KaK HEKUI M3MEPHUTEIBHBINA TPHOOP, pabOTAIOIINIA CO
ClTy4aitHOHM OomMOKON. TOYHOCTH pabOThI 3TOrO «IPHOOPa», T. €. TOUHOCTh «IPOUYTEHUSI»
(B CO3HAHMM HKCIEPTA) UCXO/1a MHTEPECYIOIIETO HAC COOBITHS B OyayIieM, OYEBHIHO, 3a-
BHCHT KaK OT CTCIICHU OOBEKTUBHOIO BIHMSHUS «MEIIAFOIINX» CIIyYaiHbIX ()aKTOPOB, TaK
Y OT CTETIEHH OCBEIOMIICHHOCTH, KOMIIETEHTHOCTH U JAPYTUX CyOBEKTUBHBIX KAaueCTB Ca-
MOTO JKCIIepTa.

EnuHCTBEeHHBIM OOBEKTUBHBIM CYIbel B MOJOOHBIX BOIMPOCAX MOXKET OBITh JIMIIIb
Kputepuil npakThkd. B cBszu ¢ 3tum C.A.AiiBa3siH NpUBOAMT clieayromryto muraty (.
Ourenbc «AHTH-JfOpUHT»): «... MaremaTuka, BoOOIIe CTOJIh CTPOTO HPABCTBEHHAS, CO-
BEpLIMJIA TPEXONAICHHE: OHA BKYCHIIA OT SI0JI0Ka TIO3HAHMSI, U 3TO OTKPBLIO €U IyTh K TU-
TAHTCKUM YCIIEXaM, HO BMECTE C TEM M K 3a0IIy>KICHUAM. J[eBCTBEHHOE COCTOSIHUE a0Co-
JFOTHOM 3HAYMMOCTH, HEOIPOBEPKUMOM JOKA3aHHOCTH BCEr0 MaTEMaTHYECKOI'O HaBCe-
I71a YIUIO B MPOILIOE; HACTYIIMIIA 3pa PasHOITachi, U Mbl JOUUIH JI0 TOTO, YTO OOJBIIMH-
CTBO Jrozielt quddepeHImpyer 1 UHTErpupyeT He OTOMY, YTO JIFOAW TOHUMAIOT, YTO OHU
JIENIat0T, & IPOCTO MOTOMY, YTO BEPAT B 3TO, TAaK KAK JI0 CHX IOP PE3yJIbTaT BCErAA MOITY-
YaJiCcsl IPAaBUIIbHBIM»



1. BBEJEHUE B IPUKJIAJTHON CTATUCTUYECKHIA AHAJIN3

Cucmemnocmos 1 mMexXHOI02UYHOCHb — OCHOBHBIC ITPUHIIUIIBI (I)OpMI/IpOBaHI/I}I
I/IH(bOpMaI_II/IOHHOFO oOecrieueHHs Ha BCEX dTarax.

1.1. HaznauyeHue u coaepxaHue MPUKJIATHON CTATUCTUKH

Teopust BEpOATHOCTEW M MATEMATUYECKAsI CTATUCTUKA IO OTHOILEHUIO K IIPUKIIA-
HOM CTaTHUCTHKE — Pa3pabOTUYMKHU U MOCTABIIUKH CYILIECTBEHHON YaCTH MaTeMaTUYECKOro
arnrapara.

JloBozKa 5k€ U pa3BUTHE ITOTO arnmapara moJ4uHSII0TCS TPeOOBaHUAM U crieln(UKe
NPUIOKEHHBIX 00JacTeil ¥ MPOU3BOIATCS B paMKax JUCLMIUIMHBI «IIPUKJIaJHAas CTaTH-
CTHKa».

1.1.1. /IBa moaxoa Kk MHTEPNPETAIIMM M AHATU3Y UCXOAHBIX CTATUCTUYECKHUX
JAHHBIX

Bepo;lmuocmuo-cmamucmuttecxuﬁ IMoAXO0J Pa3BUBACTCA B PpPaMKaxX KIIaCCHYC-
CKOM MAaTeMaTHMYECKOM CTaTUCTUKU U MNpeayCMaTpuBacT BO3MOXKHOCTb BCpOHTHOCTHOﬁ
HHTCPIIPETALINN AHAJIM3UPYCEMBIX JAHHBIX W IIOJIYYaCMbIX B PE3YyJILTATC 3TOr0 aHalin3a
CTaTUCTHYCCKNX BBIBOJOB.

[Tpu mogo6HO (BEpOSTHOCTHOM) HHTEPIPETAIIMHM UCXOJHBIX CTATUCTUYECKUX JaH-
HBIX MCCJIEIOBATEIEM PacCMaTpUBAIOTCS:

Q peaJbHO HAOIIOJaeMasi, CTATUCTUYCCKU MPEACTaBICHHAs PsSAOM HaOIroe-
HUU — 8blOOpPKa,

O TEOPETUYECKU JOMBICIUBAEMAasi COBOKYIMHOCTh OOBEKTOB — 2eHEPANbHAA CO-
60KYRHOCHIb.

OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH BBIOOPKH — dmnupuueckue (6b100poy-
Hble), MOTYT OBITh MPOAHATU3UPOBAHBI M BBIYUCIICHBI 0 UMEIOIIMMCS AMIIMPUICCKUM
(CTaTUCTUYECKUM) JAHHBIM.

OCHOBHBIE CBOMCTBA U XapaKTCPUCTHUKN I'CHEPAIILHOM COBOKYITHOCTH — TCOPETHUYC-
CKHEC — HC U3BCCTHBI UCCIICAOBATCIITO.

Haznauenne mareMaTHKO-CTaTUCTHUYECKHX METOJIOB: MOJYYUTh KaK MOXKHO OoJee
TOYHOE MPEJICTABJICHUE O TEOPETUUYECKUX CBOMCTBAX M XapaKTEPUCTHKAX MO COOTBETCT-
BYIOILIMM CBOMCTBaM U XapaKTEPUCTUKAM BBIOOPOK.

[Tpo6iieMsl T1aHMPOBaHKS BBIOOPKH M 00paOOTKH BHIOOPOYHBIX JAHHBIX.



Tunbl BEIOOPOK: ciydaiiHasi BHIOOpPKA, CiTydaiiHasi cTpaTU(UIIMPOBaHHAs!, KBOTHAS
U T.IL

Ecnmu ecth anpuopHast BEpOSATHOCTHAST MOJAETH MOPOXKICHUS JAHHBIX (3aBUCUMO-
CTEel MEXIy aHATM3UPYEMbIMU MPU3HAKAMHU), TO OHA MCIIOJB3YETCsl IPU BHIOOpE METOoIa
CTaTUCTUYECKON 00pabOTKHU.

HpI/IH]_II/IHI/Ia.HBHO HHasl CUTyalus:

QO wucclenoBarelb HE pacloJiaraeT anpuOPHBIMU CBEACHUSIMU O BEPOSITHOCT-
HOW MpUpPOJIe aHATTM3UPYEMbIX TAHHBIX;

Q 9TU JaHHbIE BOOOIIE HE MOTYT OBITh MHTEPNPETUPOBAHBI KAaK BbIOOpKA M3
reHepalibHON COBOKYIHOCTH.

B sToM ciydae uccnenoBarels JOJDKEH ONUPAThCs HA COOOPAXKEHUSI KOHKPETHO-
COJZIEPYKATENILHOIO IUIAHA: KaK MMEHHO IOJIyYEHbl aHAJIM3UPYEMBIC TaHHBIC, KAKOBA KO-
HEeYHasi IPUKJIAHAs eNb UX aHamu3a. [lockonbKy 3Ti cooOpakeH st OCHOBAHbBI Ha OObIY-
HOU JIOTHIKE U PEATTM3YIOTCS, KaK MPaBUIIO, B PAMKAX JIOTHKO-aJre0panyeckoro rmojaxo/a.

Pa3nuuune onuchiBaeMbIX MOIXOI0B MPOSBISETCS B CIOCOOE 0O0CHOBaHMS BBIOOpa
KpUTEpHs KaueCcTBA CTATUCTHYECKOTO BBIBOJA, & TAK)KE B MHTEPIPETAIIMN CAMOTO KpUTe-
pUsL U TTOJTy9aeMbIX CTATUCTHUYECKUX BBIBOJIOB.

ITocne ke BbIOOp KOHKPETHOIO BUIa ONITUMHU3UPYEMOIO KPUTEPHsI KauecTBa MaTe-
MaTHUYECKUE CPENCTBA PELICHMs 33a4d CTATUCTMYECKOTO AHAIN3a U MOJEIMPOBAHUSA
JTAHHBIX OKA3bIBAIOTCS OOLIMMU JUT 000X MOIXO/I0B (METO/IBI ONTUMHU3ALINH).

Ha 3akmtountenbHOM K€ ATare uHmepnpemayuu MoTyYeHHbIX CTaTUCTUYECKHUX
KaKJIBII 13 TTOJTX0I0B CHOBA MIMEET CBOIO CIEU(UKY.

Obuwgum 117151 00OHX OIMHCHIBAEMBIX II0IXOJIOB:
O HaJIWYHe UCXOJHOW CTATUCTHUYECKON HHPOPMAIINH Ha «8X00e» 3a/1aul;

O HEeoOXOAMMOCTh HAaWIy4IIero (ONTUMAIBHOTO JJISi HEKOTOPOTOo KpUTEepHUs
KayecTBa) Croco0a CTaTUCTUYECKOTO aHallM3a WM MOJEIUPOBAHMS ATOM MH(OpMa-
LMY C LEJbI0 NOJYYECHHS] HAYYHBIX WM MPAKTUYECKUX BBIBOJIOB «HA 6bIX00€» .

CunTe3 IByX yKa3aHHBIX MOJXOJOB K CTaTUCTUYECKOMY aHAIM3Y U MOJEIMPOBA-
HUIO TO3BOJIWJI MPHUKJIAAHON CTATUCTUKE OOBEAUHUTH KAaK IMPHKIIAJHBIE BEPOSITHOCTHO-
CTATUCTUYECKUE METOJbl MHOTOMEPHOIO CTATUCTHYECKOTO aHAJIN3a, BKIIIOYAs MOZIEIIN
perpeccuu (ONMpasch Ha METO/bI CTATUCTUYECKOTO OLICHWBAHUS U CTATUCTHYECKOU IPO-
BEPKH THIIOTE3), TAK U JIOTUKO-AIreOpanyecKkue (ONTUMHU3ALMOHHBIE) METObl aHAIM3a
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JAHHBIX MCKJIIOYAOIINE UCTIOIB30BAaHUE B CBOMX MOCTPOEHUSIX BEPOSTHOCTHBIX PACCyX-
JIEHU Y MOJIEJIEN.

1.1.2. Tpu ueHTpasbHbIE MPOOJIeMbI MPUKJIATHONH CTATUCTUKH

[lepen Tem kak copMyIupoBaTh TpU LEHTPATbHbBIE MPOOJIEMbI MPUKIAIHON CTa-
TUCTUKH, CJIEYET OCTAHOBUThCA Ha JIBYX OCHOBHBIX (DOpMax 3amvcu UCXOJHBIX CTaTH-
CTUYECKUX JaHHBIX (u.c.0.). IlepByro, Haubosee pacnpocTpaHeHHyto, GopMy MpeaCcTaB-
JIeHUs! U.C.J. OOBIYHO HA3bIBAIOT MaTpHied (Tabiuiei) «0ObeKT-CBOMCTBO», «OOBEKT-
TPU3HAK» U T.11.

21 (2) £(P
) =) - )
30(‘) zl )(t) }P)(‘)

£ D) - D
t=14,l,...,IN,

(m.cn.), =

vy :
rae x;°°(¢) — 3HaYeHHE J-TO AHATM3UPYEMOrO MPHU3HAKA, XapAKTEPU3YIOLIErO CO-
CTOSIHHE i-TO OOBEKTa B MOMEHT BPEMEHH t.

HpOCTpaHCTBCHHO-BpCMCHHaH BI)I60pKaZ CTaTUCTHYCCKOMY O6CJ'ICI[OB3HI/IIO 101~
BCPraroTCAa n O6’I)CKTOB, Ha KaXIO0M U3 00BEKTOB PETUCTPUPYIOTCS 3HAYCHUA P XapaKTe-
PU3YIOIIHUX €I'0 IPU3HAKOB B N IMOCJICa0BaTCIIbHBIC MOMCHTEI BPEMCHHN t.

[TocnenoBatensHOCT, M3 N MaTpull «OOBEKT-CBOMCTBO» — N pealiu3alivii p-
MEPHOT0 BPEMEHHOT0 psina X; (¢),i = l,..., 1.

OI[HOMOMCHTHBIC Ha6J'IIOI[CHI/IHZ N=1 - IIPOCTPAHCTBCHHAA CTATUCTHUKA!:

2D 23 2P

(' b) },,

& % 9 8 9 0 A S AN FEE AN

V) R )

(m.cn), =

Ecmm n=1 — enuHCTBEHHAs TPAEKTOPHSI P-MEPHOT'O BPEMEHHOT'O PSJIA.

B psine curyaimii (MCXOIHBIE CTATUCTUYECKUE JAHHBIE MTOJTyYalOT C IIOMOLIBIO CIIe-
[UATBbHBIX OMPOCOB, AHKET, SKCIEPTHBIX OLIEHOK) AJIEMEHTHI MEPBUYHOIO HAOIIOACHUS
SIBISICTCSL XapaKTePUCTHKA Y; j(¢) MAPHOrO CPAaBHEHMS IBYX OOBEKTOB (WIH IIPU3HAKOB).



Mepa cxonctBa, paznuuusi, Mepa cBsi3u. CBONCTBO cuMmMeTpryHOCTH. Koadduiu-
€HT Koppessiuu. EBKIMI0BO paccTosHuE.

Marpursl napusix cpasnenuii 00HEKTOB (pa3Mepa n X n) WM MPU3HAKOB (P X P).

Mmi(t), m2t), -5 Mm(?)
721(‘)’ 722“)1 ey 72m(t) m=n HIKL P,

LI L B B B IR L B I B B BN B BN B B B DL B L IR R B B t=t]’ ..‘.’ tN

Tm1(), Tma(t), -3 Ymm(t)
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Ilpoonema 1. Cmamucmuueckoe ucciedosanue 3a6UcCUMOCmeit — CMpyKmypol u
Xapakmepa 63aumocensell, CyueCmeyrouiux Mexcoy aHanu3upyemviMu KoaudecmeeH-
HbIMU NEPEMEHHBIMU.

IIpoonema 2. Pazpadbomka cmamucmudeckux memooos xiaccugukayuu 00v-
€KM 06 U NPU3HAKOE — AHAIU3 MAMPUY, NAPHBIX CPAGHEHUIL.

Bcro ananmzupyemas COBOKYMHOCTbh OOBEKTOB, CTATUCTUUECKH TPEICTABICHHYIO B
BUJIE MaTPUIIbl JaHHBIX (OOBEKT-CBOMCTBO MJIM MApHBIX CpaBHEHUMN) TpeOyeTcs pa3OuTh
Ha CPaBHUTENILHO HEOOJIBIIIOE YUCIIO (3apaHee M3BECTHOE WM HET) OJIHOPOJHBIX (CMBICTIE
OTHOLICHHUS CXOJICTBA, OJIM30CTH U T.I1.), TPYII UM KJIACCOB.

st popmanmzanuu 310l mpoOiaeMbl aHAIM3UPYEMble OOBEKTHI pacCMaTPUBAIOTCS
KaK TOYKH COOTBETCTBYIOIIETO MPU3HAKOBOTO IPOCTPAHCTBA.

Ecnmu ucxoaHble naHHbIE MpeNCTaBieHbl B (hOpME MATpULIb OOBEKT-CBOMCTBO, TO
9T TOYKH SIBJISIFOTCS HEMOCPE/ICTBEHHBIM T'€OMETPUYECKUM H300paKEHUEM MHOTOMEp-
HBIX HAOJIIOIEHUI B p-MEPHOM MIPOCTPAHCTRBE.

Ecnmu ucxonHble naHHbIE MPEACTaBiIECHbl B (POpME MaTpHIlbl MApPHBIX CPaBHEHUIA,
HCCJIE/IOBATEIIIO HE U3BECTHBI HEMTOCPEJICTBEHHO KOOPAMHATHI 3THX TOYEK, HO 3aTO 3a/1aHa
CTPYKTYypa MapHbIX paccTossHui (011M30cTel) MEXTy 0ObEKTaMHU.

[Ipeamonaraercs, 4To reoMeTprUecKasl OJIM30CTh BYX WM HECKOJIBKAX TOYEK B
9TOM IPOCTPAHCTBE O3HAYACT OJIM30CTh «(PU3UUECKHX» COCTOSHHI COOTBETCTBYIOIIHX
O0OBEKTOB, KX OJJHOPOJHOCTD.

Toraa npoGrema kmaccupUKay COCTOUT B Pa30MEHUN aHATU3UPYEMON COBOKYTI-
HOCTHU TOYEK-HaOJIOICHHUI HA CPABHUTENIHLHO HEOOJIBIIOE YUCIIO KIACCOB TAKUM 00pa3oM,
4TOOBI OOBEKTHI, IPUHAIJIEKAIINE OJHOMY KJIacCy, HAXOWIUCh Obl HA CPABHUTENILHO He-
OOJIBIIMX PACCTOSHUSIX JIPYT OT JIpyTa.



[lomyueHHble B pe3ynbTaTe pa3oueHHs KIacChl — KJIAacTepbl, TAKCOHBI, 00pa3bl; Me-
TOJIbI X HAXOXKJIEHUS — KI1aCTepP-aHaAIN3, TAKCOHOMHUEH, paclio3HaBaHUEM 00pa30B.

Cluster (anrn.) — rpo3ap, My4OK, CKOIUICHHE, TPYIIA 3JIEMEHTOB, XapaKTepHu3ye-
MBIX KaKUM-JINOO OOIITM CBOWCTBOM

Taxon (aHri.) — cuCTEMaTU3UPOBAHHAS TPYIIIA JTI000N KaTeropuu (TepMuH OHOIIO-
TMYECKOTO ITPOUCXO0KICHU)

B 3aBMCHMOCTM OT KOHEYHBIX NMPHUKIIAJHBIX LIENEH HUCCIEA0BAHHS HCIIOIB3YIOTCS
NpOLIEAYpPHI KIacTep-aHanm3a (MeTo K-CpeHHuX), METO/Ibl IMCKPUMUHAHTIIHOTO aHATIM3a
U T.IL

Ilpoonema 3. Cuudwcenue pazmepHocmu ucciedyemozo NpPU3HaKo8020 npo-
CIMPAHCIMGA C UebI0 TAKOHUYHO20 (KOMRAKMHO20, MUHUMAIBHO20 U M.N.) 00bACHe-
HUA RPUPOOBL AHATTUIUPYEMBIX MHO2OMEPHBIX OAHHBIX

B03MOXHOCTB JTAKOHWMYHOTO ONKCAaHUSI OCHOBAHA JOIYIIEHUH: CYIIECTBYET OTHO-
CUTEJIBHO HEOOJBIIOE YHCIO IMPU3HAKOB-IETEPMUHAHT (IJIABHBIX KOMIIOHEHT, OOIIMX
daxTopoB, HanbOoIee MHPOPMATHBHBIX OOBSCHSIIONINX TIEPEMEHHBIX), TOCTATOYHO TOYHO
OIKCHIBAIOLIHME KAK CaMU HAOJIIOAAEMBbIE IEPEMEHHBIE (BCE IIEMEHTHI UCXOAHBIX MaTPUILL
JAHHBIX ), TAK ¥ OIIPEIEIIEMbIE STUMH IIEPEMEHHBIMU CBOMCTBA (XapaKTEPUCTUKH) aHAJIU-
3UPyEMON COBOKYITHOCTH.

[Ipu3Haku-neTepMrUHAHTHI (TIABHBIX KOMIIOHEHT, 00IIMX (pakTopoB, Haubosee uH-
(opMaTUBHBIX OOBSCHSAIOUIMX MEPEMEHHBIX) MOTYT HAaXOIUTHCSI CPEIU MCXOIHBIX MpPH-
3HAKOB, @ MOT'YT OBITh JJATEHTHBIMH, T.€. HEMOCPEACTBEHHO CTaTUCTUYECKU HE HAOoaae-
MBIMH, HO BOCCTaHABJIMBAEMBIMH 110 UCXOIHBIM JaHHBIM.

IIpumep npakTUYeCKOM peanus3aly dTOW WIEH — NEPUOANYECKAs CHCTEMA dJie-
MEHTOB MeHzeneeBa: B 3TOM ClIy4ae pojiib €IMHCTBEHHOIO NPU3HAKA-IETEPMUHAHTA UT-
paer 3apsi aTOMHOIO sIpa.

Hecko0JLK0 THIIOBLIX 32124

Omoop naubonee ungopmamusnvix noxazamesneil (6K10YAs Gblas/IeHUEe Nd-
mMeHmHbIX PaKmopoes)

Peun uner 06 oTOOpe M3 MCXOTHOTO (ANPHOPHOT0) MHOXKECTBA TIPU3HAKOB HJIH O
TIOCTPOCHHUU B Ka4eCTBE HEKOTOPHIX KOMOWHAIIMHM MCXOJIHBIX MPH3HAKOB OTHOCHUTEIHHO
HEOOJIBIIION0 YMCIia TIEPEMEHHBIX, KOTOphle 00anamd Obl CBOMCTBOM HAMOOJIBINEH HH-
(hOpMaTUBHOCTH:



O JOCTHUXKEHHE MaKCHUMalbHON TOUHOCTHU PErPECCHOHHOTO MPOTHO3a HEKOTO-
pOTO PEe3yJbTUPYIOIIETO KOJIMYECTBEHHOIO MOKa3aTeNsl y M0 U3BECTHBIM 3HAUYCHUSIM
MPEAUKTOPHBIX MEPEMEHHBIX

O HauBbICUIas TOYHOCTb PELICHHS 3a/1a4d OTHECEHHsS OOBEKTa K OJHOMY M3
KJIACCOB I10 3HAYEHHUSM €r0 ONUCATENbHBIX IPU3HAKOB — IOCTPOCHUE CUCTEMBI THIIO-
o0padyIoux MpU3HAKOB B 3a7adax Kiaccu(UKaIMK WM BBIABICHUE U MHTEPIIPETa-
L[] HEKOTOPOW CBOJHOM (JIATEHTHOM) XapaKTEPUCTUKHU U3Yy4a€MOTr0 CBOMCTBA

O MakcuMalbHas aBTOMH()OPMATUBHOCTh HOBOW CHCTEMbI IOKa3aTenel —
MaKCHUMaJbHO TOYHOE BOCTIPOM3BEACHHUE BCEX MCXOIAHBIX MPU3HAKOB MO CPABHUTEIb-
HO HEOOJIBIIIOMY YHCITY BCIIOMOTATENbHBIX MEPEMEHHBIX — HAMIYYIIHI aBTOMPOTHO3
—MoJienH (PaKTOPHOTO aHAJIH3a.

Oorcamue maccueos 00padamuvleaemoil u Xpanumoil ungopmauuu.

OTOT THN 3a7a4 TpeOyeT B Ka4eCTBE OJHOTO M3 OCHOBHBIX MPUEMOB PEIICHUS T10-
CTPOEHHUSI SKOHOMHOM CUCTEMbI BCIOMOTaTENIbHBIX MPU3HAKOB, 00JIaJA0NINX HAUBBICIIICH
aBTOMH()OPMATHBHOCTHIO — HAMJIYYIIIUM aBTOMPOTHO30M. JJIs1 MOAOOHBIX 3a/1a4 MUCTIOIh-
3yeTcsl COYETaHWe METOJIOB KJIACCU(DMKAITMM M CHIDKEHUS pa3MepHOCTH. MeTombl Kiac-
CU(HKAIMY TIO3BOJISTIOT TIOAYAcC MEPEeHTH OT MAacCHBa, COACPIKAIIero MH()OPMAIMIO 10
BCEM CTAaTUCTUYECKHA OOCTEIOBAaHHBIM OOBEKTaM, K COOTBETCTBYIOIIEH HWH(pOpMAIUU
TOJIBKO TIO 3TAJIOHHBIM 00pa3liam, TJie B Ka4eCTBE ATAJIOHHBIX 00pasIioB OEpyTCs CIeIH-
aJIbHBIM 00pa3oM OTOOpaHHbIE HAHOOJIEE TUMWYHBIEC MPEICTABUTEIMN KJIACCOB, MOJTYy4EH-
HBIX B pe3yJbTaTe Oneparuy pa3OoMeHrs UCXOTHOTO MHOXKECTBA OOBEKTOB HA OJHOPOI-

HBIE TPYIIIBL

Buzyanuzayus (nacnaonoe npeocmaenenue) oannwix. 1Ipodnema npoeuupoBaHus
aHATM3UPYEMBIX MHOTOMEPHBIX JAHHBIX W3 MCXOIHOTO IMPOCTPAHCTBA HA MPSAMYIO, Ha
IUTOCKOCTb, B KpaliHEM CITydae — B TPEXMEpPHOE TpocTpaHcTBO. [Ipruem Tak, 9To0BI MHTE-
pecyrolme Hac crienupuueckue 0COOCHHOCTH HUCCIIETyeMON COBOKYITHOCTH (HArpHMep,
€€ PACCIOEHHOCTh Ha KJIaCTEPhl), COXPAHWIUCH ObI U TIOCIIE IPOESIIUPOBAHMUS.

CHWXEeHUM Pa3MEPHOCTH aHAIM3UPYEMOIO MPU3HAKOBOIO MPOCTPAHCTBA, MMOIYM-
HEHHOI'0 HEKOTOPBIM KPUTEPHUSAM aeKBAaTHOCTU. IIpu yciaoBuM, 4TO pasMEpPHOCTH pery-
LMPOBAHHOIO POCTPAHCTBA HE JIOJDKHA MPEBBIIATH TPEX.

Ilocmpoenue ycnoeuvix KoOpoOuHamHbIX oceil (MHO2OMEPHOE WIKAIUPOosaHnue,
JIAMEeHMHO-CMPYKMYPHBLIL AHAIU3)
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B nanHOM TuME 3a/1au CHIKEHHE PAa3MEPHOCTU OCYILECTBIISETCS 3a CUET aHaIM3a
MaTpUI[ OTHOLIEHUSI OJIM30CTH.

1.2. OcHOBHBIE ATANIbI MPUKJIATHOIO CTATUCTHYECKOT0 AHAJIM3A

Iran 1. Ucxoanslit (mpeaBapuTeIbHbIN) aHAIU3 UCCIIETyEMOM pealbHOM CUCTEMBI.
KonuenryanbHoe MoeiMpoBanmne

B PEIYIILTATE OTOr0 aHaJIM3a OIIPCACIIAIOTCA:
U IIeJIM UCCIeO0BaHUS HA HC(bOpMaJ'II/I?)OBaHHOM, COACPIKATCIbHOM, YPOBHC]

Q COBOKYIHOCTb C€AWHHII, NPECACTABIAOMIAA IPEAMET CTATUCTHYCCKOIO MC-
CJICAOBAHUA,

O mnepedyeHb OTOOPaHHBIX M3 MPEICTABIECHHOTO CIEUAIUCTAMHU allPUOPHOTO
Habopa MokaszaTesiei, XapakTepu3yIOILUX COCTOSHHE (TMOBEIEHNUE) KaX10ro U3 oodcie-
yeMbIX OOBEKTOB, KOTOPBINA MpeAroJiaraeTcsi UCIOJIb30BaTh B JaHHOM HCCIIEI0Ba-
HUU;

Q creneHb (hopMaIM3alUU COOTBETCTBYIOIIMX 3aMKMCEN Mpu cOOpe NaHHBIX;

O oOmee BpemMsi U TpyJ03aTpaThl, OTBEJICHHbIC HA IUIAHUpYEMble pPabOThl, U
KOppEIUPOBaHHbIE C HUMHU BpPEMEHHAs MPOTSIKEHHOCTh U 00BEM HEOOXOJIUMOI0 CTa-
TUCTUYECKOTO 00CIIEIOBAHUS;

O MOMEHTHI, TPEeOYyIOIIUEe MPEABAPUTEIHPHON MPOBEPKH TMEPEa COCTABICHUEM
JETATBHOTO TUTAHA MCCIICIOBAaHUs (HallpuMeEp, HE BCET/Ia alipHOPH SICHA BO3MOYKHOCTh
UJIEeHTU(PUKAIIUY €IUHUL] HAOTI0ICHUS );

O (<¢opmanu3oBaHHAs TMMOCTAHOBKA 3aJayM, BKIIOYarOIIas (€Cid BO3MOKHO)
BEPOSITHOCTHYIO MOJICNIb U3Y4aeMOro SIBJICHUS U MPUPOAY CTATUCTUUYECKUX BBHIBOJIOB,
K KOTOPBIM JIOJKEH (UJIM MOKET) MPUNTHU UCCIIE0BaTeNb B pe3yJibTaTe nepepadoTKu
MacCHBa UCXO/HbBIX JIaHHBIX;

Q dopmbl, UcioNb3yeMble 111 cOopa rnepBUYHON nHDOpMaLK U aJi1 GOpMU-
pOBaHMsI TEMAaTHIECKUX 0a3 JaHHBIX.

Ilo 3arparam cui Hanbosee KBATM(UIIMPOBAHHOTO MEPCOHANA TPYI0EMKOCTb TEp-
BOTO 3Tama padoThl ObIBAET CPaBHUMA C CYMMapHOW TPYIOEMKOCTHIO BCEX OCTAIbHBIX
ATANoOB NP YCIOBUH, YTO 00pabOTKa MPOBOIUTCS C MOMOIIIBIO TTOXOISIIETO MaKeTa Mpo-
rpaMM.

MCTO,Z[I)I KOMIIBIOTCPHOI'O aCCUCTUPOBAHUA B IIPOBECACHUN ATOH 4acTH pa6OTI>I.
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Jran 2. COCTaBIEHUE ETATBHOIO IIaHa cOOpa MCXOJHOM CTaTHCTUYECKOW HH-
dbopmarum.

[Ipu cocraBieHUM 3TOro IUIaHa HEOOXOAMMO YYUTHIBATH MOJIHYIO CXEMY JAJIbHEH-
11Er0 CTATUCTUYECKOrO aHAIIN3A.

[pu manpoBaHUK 0COOOr0 BHUMAHMUS 3aCTy>KUBAIOT CITydau, KOT/1a:

O HCHOJB3yeTCA almapar TeOpUr BBIOOPOUYHBIX OOCIEIOBAHUMN, T. €. ONpese-
JSI€TCSl, KAaKOW JOJIKHA OBITh BHIOOpPKA — CIIy4allHOM, IPOMOPIUOHATIBLHOM, PACCIOCH-
HOU U T. IL.;

O «OpraHU3alMOHHO-METOANYECKass MOATOTOBKa»; BOIPOCHI pa3pabOTKu Me-
TOZOJIOTMHU ONPENCIICHUS allpUOPHON CHUCTEMBI IOKA3aTENIeH, XapaKTePU3yIOINX HC-
cleTyeMbli O0OBEKT MM MPOIECC OTHECEHBI K 007aCTH MPEeIMETHOM CTaTUCTHKH.

Jran 3. COOp UCXOAHBIX CTATHCTHYECKUX JAHHBIX U (POpMHUpOBaHHME TEMaTHUe-
ckout bJ[ nccnenoBanusi.

Pa3pabotka uncTpymeHTapus A1 POPMUPOBAHHS TEMAaTHUECKUX pabounx (paiisioB
(mpoGnemHbIX (hailioB uccienoBanus (HailyioB YacTHBIX 3a/1a4u «problem files») — Tabmui
«O0BEKT-TIPU3HAK», «O0BEKT-00BEKT», «IPU3HAK-TIPH3HAK» .1 TIP. CBOOOTHBIX TAOJIHII.

OnHoBpemeHHO (hopmupyercsi Meraba3za MCCIEIOBAaHUS — OMPENENICHUsT UCTIONb-
3yeMbIX TEPMHHOB B Pa3IWYHBIX (opMmarax (Ui aBTOMaTH4ecKOoro (hopMupoBaHus Tad-
JIUIL ¥ T.11.), POPMYJIbI TPYIITUPOBOK U KATETOPHIA, METOJMUECKUE MATEPUAIIBI U T.II.

Jran 4. [lepBryHas craTucTiyeckas 00padOTKa JaHHBIX.
Pematorcs 3apaun:

O OoTOOpakeHHE TEKCTOBBIX MEPEMEHHBIX B HOMUHAIBHYIO (C MPEANMCaHHbIM
YUCIIOM TPAJali) WIK OPAUHAIBHYIO (IIOPAIKOBYIO) HIKAJIY — COCTABICHHUE U PEAIN-
3a1us CIIPABOYHUKOB NIOKA3aTEIEH;

O CTaTUCTUYECKOE OINHCAHUE MCXOJHBIX COBOKYIHOCTEW C ONPENCICHHEM
MIPEICJIOB BAPbUPOBAHUS IEPEMEHHBIX;

Q aHaJIM3 PE3KO BBIACISIONIMNXCS HAOMI0IeHNn (OOTBITNX OTKIOHCHHU );
O aHaaM3 U BOCCTAHOBJIICHUE MPOITYIICHHBIX 3HAYCHUM;

0 OpoBEpKa CTaTUCTUYECKON HE3aBHCHUMOCTHU IMOCJIACA0BAaTCIBbHOCTH HaOII0-
I[GHHﬁ, COCTABJIAIOIINX MAaCCUB UCXOAHbBIX JaHHBIX;
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O yHudUKAIUSI TATIOB IEPEMEHHBIX, KOT/Ia C MIOMOIIBIO PA3THYHBIX TPUEMOB
n00UBarOTCs YHU(GUIIMPOBAHHOM 3aITUCH BCEX TIEPEMECHHBIX;

O DKCIEPUMEHTAJbHBII aHaJU3 3aKOHA PACIPENCICHUS HCCIEAYEMOW TIeHe-
paJbHOW COBOKYITHOCTM W TapaMeTpHu3alus CBEJACHHI O MPUPOJE M3YyYaeMbIX pac-
IpenesIeHni —IPOLECCOM COCTABIIEHUS CBOJKH U TPYIITUPOBKH.

Kpome Toro, BIYHACIATENBbHAS peATn3alisl PELLIEHHS CIIEAYIOIIUX BOIPOCOB:

¢ y4eT Pa3sMEPHOCTHU U AITOPUTMHUYECKON CIIOKHOCTHU 3a1a4d U OJIHO-
BPEMEHHO BO3MOXXHOCTEH HCIIOJIB3YEMOI'O BBIYMCIUTEIBHOIO Cpen-
CTBA;

*  (opmynupoBKy 3amaud Ha BXOJHOM S3BIKE HCIIOJIIB3YEMOTO IpO-
IrPaMMHOTO OOeCTieueHus  T.11.

AHAJIN3 pPe3K0 BbIACISIIOIINXCH HAOII0IeHUil

Jaxxe Oeryplii MpeaBapuTeIIbHBINA MPOCMOTP MCXOJIHBIX JIAHHBIX MOYKET BbI3BATh
COMHCHHUS B HICTUHHOCTH (MJIM TIPABOMEPHOCTH) OTJICITLHBIX HAOJIIOJICHUM, CITUIIIKOM Pe3-
KO BBIICIISIONTUXCS Ha 00111eM (poHe.

Bomnpoc: oOHapyXeHHBIE pE3KHE OTKJIOHEHUS B MCXOTHBIX JaHHBIX (aHOMAJIbHBIC
BBIOPOCHI):

O O0OBIUHBIC CIyYaiiHbIE KOJeOaHus BBIOOPKHU

O CYIIECTBEHHbIE MCKAXKEHMS YCJIOBUH cOOpa CTaTUCTHMUECKUX JAHHBIX WIIU
OIIMOKHU perucTpaiuu (3amucu)?

B mocnenHem citydae «Imo103puTeIbHBIC» HAOMIOACHUS CIICAYET HMCKIIOYHUTH W3
JATbHENIIIETO pACCMOTPEHUSL.

Onpenenenue KPUTUIECKOro (TIOPOTrOBOT0) YPOBHS aHOMAIBHOCTH.

BoccranoB/ieHue MponmyeHHbIX (CTEPTHIX) HAGIIOAEHU

B marpunax ucxogHbIX CTaTUCTUYECKUX JaHHBIX (9.1) wm (9.2) no pa3HbIM MpH-
yyHaM (B TOM 4YHCJIE U B pe3ysibTaTe MCKIIOYCHUS aHOMAJbHBIX JTaHHBIX) MOTYT OBITh
MIPOIYCKH OTJCJILHBIX 3JIEMEHTOB WJIM KAKUX-TO YaCTEH CTPOK WM CTOJIOIOB.

Hcknrodats o sTon IMPUYINHE U3 I[&J'IBHCIZHICFO PaCCMOTPCHUA BECh OOBEKT CIIUIII-
KOM PaCTOYUTCIIBHO. Boznukaer 3aJa4a HAWITY4IICeTO BOCCTAHOBJICHHUA IIPOITYIICHHBIX
JaHHBIX.

MGTO,Z[I)I BOCCTAHOBJICHUA IPOITYHICHHBIX 3HAYCHUU.
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IIpoBepka craTHCTHYECKON HE3aBMCHMMOCTH MOC/IEA0BATEIbLHOCTH Ha0/K0/1e-
HHUI, COCTABJISIIOIINX MACCUB MCXOHBIX JAHHBIX

[TpumMeHeHune psia CTAaTUCTUYECKUX METOOB SIBIISICTCS PABOMEPHBIM JIUIIb B CH-
TyaIsix, KOTa CIpaBeIBO JAOMYIIEHHE O CTATUCTUIECKON HE3aBHCUMOCTH 00padaThi-
BAaEMOTO psiJia HAOIIO/ICHUIA.

[Toatomy, miepen TeM Kak NOJABEPTHYTh UMEIOIIUECS PE3YIbTAThI HAOMIOJEHUS OC-
HOBHOM CTaTHCTHYECKOW 00pabOTKe, HEOOXOIMMO BBISICHUTH, SIBJISFOTCS JIM OHU CTaTHU-
CTMYECKM HE3aBUCUMBIMU WJIM UX CIEIYyEeT paccMaTpUBaTh KakK IOCIEI0BATEILHOCTU
B3aMMO3aBHCHUMbIX BEJIMYHH.

YHuduxkanusa Tuna nepeMeHHbIX

Cpeny KOMITOHEHT aHATM3UPYEeMOTO MHOTOMEPHOTO MPHU3HAKA MOTYT OBITh ITOKA-
3aTeM TPEX PA3HbIX TUIOB: KOJIMYECTBEHHBIC, KAUECTBEHHBIE (NTOPSIKOBBIE, OPANHAIIb-
HbIC) U KJIaCCU(DUKAIMOHHBIE (HOMUHAJIHHEIE).

['pynnupoBKa KOJMYECTBEHHBIX TPU3HAKOB.
«OmuppoBKa» HEKOTMUYECTBEHHBIX IEPEMEHHBIX (PaHTOBBIX 1 HOMUHAJIBHBIX).

JKCNEPUMEHTAIBHBIM AHAJM3 3aKOHA pacnpefeseHusl HMCCJeayeMoil reHe-
PAIbHOM COBOKYITHOCTH

Brrunciienre OCHOBHBIX YHCJIOBBIX XapaKTCPUCTHK PACIIPCACIICHUA:

CpEIHEero 3HayeHus,

JUCTIEPCHH,

CPEeIHEKBaIPaTHUYECKOTO OTKIOHEHUS,
MUHHUMAaJIbHOE U MaKCUMAaJIbHOE 3HAaYEHUs,

K03 (PUIIMEHTOB ACUMMETPUHU U JKCIIECCa,
AJIEMEHTOB BHIOOPOYHOU KOBAPUALIMOHHON MaTpPHUIIbI,

O0o00o0o

YucnenHpli ¥ rpadMUecKuil aHAIM3 OJJHOMEPHBIX 3aKOHOB PACIIPEICTICHUS pac-
CMaTpHUBAEMBIX TIOKA3aTeJIEN: MOCTPOCHUE COOTBETCTBYIOIIMX TMCTOTPaMM, SMITUPHYE-
cKuX (PYHKIIMH pacrpeaesieHns1, MPOBEpKa TUTIOTE3bI O HOPMATBHOCTH PACTIPE/ICIICHHS.

_(x—m)2

2

d(xym,0) = 207 dx

X
1
——— |e
/ 2
2M6 " -
3Tal'[ 5. COCTaBJ'ICHI/IC JACTAJIbHOI'O IIJIaHA BBIYUCIIMTCIIBHOI'O aHAJIN3a MaTCpI/IaJ'Ia
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CnpaBka 11o coOpaHHOMY MaTepUally U pe3yJbTaTaM IIPeABApUTEIILHOTO aHAIU3A.

Onpenenenue OCHOBHBIX IPYMIL, Ul KOTOPBIX OyAET MPOBOAWTHCA AaTbHEHIINI
aHasn3.

IlononHeHne u yTouHEHUE Te3aypyca COAEPIKATEIbHBIX TIOHITHN.

bnok-cxema aHanM3a ¢ yKa3aHUEM IPUBJIEKAEMBIX METOAOB. 3aJaHUE ONTUMM3A-
LMOHHBIX KPUTEPUEB JUIA BbIOOpa MeTOoAa (METOAOB) OCHOBHOM CTAaTUCTUYECKOM 00Opa-
OOTKH aHAJTM3UPYEMBIX TAHHBIX.

Jrtan 6. BeraucourenbHas peanm3anysi OCHOBHOM YacTH CTATUCTUYECKON 00paldoT-
KU JTAHHBIX

.OcHoBHas 3agada — 3((GEKTUBHOE YNPABICHUE BBIYMCIUTEIBHBIM MPOLECCOM:
dbopmynrpoBaHue 3aJaHusl 00PaOOTKH U ONKCAHUE JAHHBIX HAa BXOTHOM SI3bIKE HCIIOJb-
3yeMOro NporpaMMHOI0 00eCIeYeHHUsI.

Itan 7. [loaBenenne UTOroB Ucciie10BaHUA

[Toctpoenus (hopManbHOrO CTaTUCTUYECKOTO OTYETa O MPOBEJEHHOM MCCIEN0Ba-
HUU.

3ateM pe3yabTaThl UCCIEOBAHNS, €T0 OCHOBHBIE BBIBOJIbI (DOPMYIHPYIOTCS B CO-
JepKaTeNbHbIX TEPMHUHAX. ECiM MccinenoBaHWe NPOBOJWIOCH B PaMKaxX MaTEMAaTHKO-
CTaTHUCTUYECKUX METOJIOB U MO/IEJIEH, TO €r0 BBIBO/BI (POPMYIHUPYIOTCS B TEPMHUHAX OlIe-
HOK HEM3BECTHBIX ITAPAMETPOB aHAIM3UPYEMOU CHCTEMBI WM B BUJIE OTBETA HA BONPOC O
CIPABEIMBOCTHU ITPOBEPSEMOM THIIOTE3bI U COMPOBOXKAAIOTCS FAPAHTUPYEMBIMU KOJINYE-
CTBEHHBIMH OLICHKaMH CTETNIEHN UX JTOCTOBEPHOCTH.

Eciu xe uccnenoBaHre OCYHIECTBISUIOCH CPEACTBAMU aHAM3a JaHHBIX (T. €. B
paMKax JIOTMKO-aIreOpandeckoro MojIxo/1a), TO €ro BHIBOJBI HE MTPETEHIYIOT Ha BEPOSIT-
HOCTHYIO UHTEPITPETALIHUIO.

B 3axmroueHue npoBepseTcs, B KaKOW Mepe TOCTUTHYTbl HAMEYEHHbIE Ha drare |
coziepKaTeNbHbIe 1IeJ1 PadoThl, U €CIU JOCTUTHYTHI HE BCE U3 HUX, TO OOBSACHSETCS, TO-
yeMy. Pa0ota 3aBepiaercst conepkaTebHON (POpMYIMPOBKON HOBBIX 3a/1ad, BBITEKAIO-
IIMX U3 IPOBEACHHOIO UCCIIEIOBAHM.
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2. ITPOU3BOJHBIE IOKA3ATEJIA — UHAUKATOPBI

[Ipu ananmm3e UCIOIB30BATMCH MTPOU3BOTHBIE TIOKA3ATENN — MEPBUYHbBIE MHIUKATO-
PBbl, KOTOPbIE PACCUMTHIBAIIMCH 110 3HAYEHUSIM NIEPBUUHBIX CTATUCTUYECKUX TMOKA3aTEINEH.
DT UHAUKATOPBI pa30MBaOTCS HA CIIETYIOIIUE IPYIIITHL.

2.1. CranpapTH3MpOBaHHbIC HHANKATOPBI — Z-UHIMKATOPbI, Z-0LeHKH

[Iponenypsl CTaHAAPTU3ALMU: BBIYUTAHUE W3 3HAYECHUS NOKA3aTelsl I KaXI0ro
o0bekTa HabmroeHus1 ero cpeaHero 3HadeHus (CP) 1 ieieHny NOTyYeHHOTO pe3ylibTaTa
Ha BEJIMUMHY CpEeIHEKBapaTHueckoro oTkioneHus (CKO) paccMaTpuBaeMoro rnoka3are-
JIs1 OT €r0 CPENHETO 3HAUYCHUSI.
o Xapakrepuctuueckoe cBorctBo: CP =0, CKO =I1.
O [IIkambl Bcex CTaHIAPTU3UPOBAHHBIX HHAMKATOPOB B KAYECTBE «HYJIS»
umeroT CP, a B kauecTBe Macitada («eIUHUIIBI») UCTIOJIB3YETCS «EIUHH-
a» pazopoca — CKO.

O Ilo3BonsieT cpaBHUBATh 3HAYEHUS PA3JIUYHBIX MHIAMKATOPOB KaK IOIMAPHO,
TaK U B COCTaBE IPYIIIbI.

2.2 MacmrabHble CTPYKTYPHbIE HHIUKATOPBI (S-UHIAUKATOPbI)

Ot HHAUKATOPbI XapaKTECPU3YIOT MacCIITa0OHOCTh TE€X WJIM MHBIX HBHCHPIﬁ, ITPOUC-
XOAIIHNX BO BCEH COBOKYIIHOCTH (FCHCpaHBHOﬁ COBOKYHHOCTI/I) B IICJIOM.

Ipumep.
a Jlng mokazatens «O0beM HHHOBAIMOHHOW MPOAYKITNH (paboT, yCIIyT), MITH.

py6.>>
Q S-uHgUKATOp «J{07s1 MHHOBAIIMOHHOW TIPOIYKITMHU, TPOU3BEICHHON B CyOh-

exte PD B 06mmem o0bemMe HHHOBAIIMOHHOM MPOIYKIUH, TPOU3BEIEHHON B
P®».

CymMma 3HaYeHMI TOT0 MoKasaresis 1o BceM cyobekram PD pasaa 100%.

2.3. JInHeiiHbIe CTPYKTYPHbIe MHAMKATOPHI (R-uHAUKATOPBI)

JInsi HeCKONbKMX TOKazaTeled paccMaTpuBaeMOro OOBEKTa, XapaKTepPH3YIOIIMX
pa3IMYHbIE aCMEKThI OOIIEr0 CBOMCTBA, OMPEACTAIOT UX CPAaBHUTEIIBHBIE JIOIM Ha YPOBHE
o0OBbeKTa.

Ilpumep. [1511 noKazarenei:

O YwuciaeHHOCTH HcclenoBaTesiel, JOKTOPOB HayK (Yel.).
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a

HuCIIeHHOCTh UCCIEN0BATENEHN, KAHAUAATOB HAYK (Yell.).

R-nHamkaTopsr:

a

a

Jlonst TOKTOpPOB HAayK B OOIEH YMCIEHHOCTH HCCIEAOBaTEIeH C y4eHOM
CTerneHblo B cyonekTe PO, %.
Jlonst KaHAUAATOB HAYK B OOIIEH YMCICHHOCTH HCCIENOBATENEH C yUeHOM
CTerneHblo B cyonekTe PO, %.

B atom ciywae aist kaxoro cyobekta PO cymma 3HadyeHuit ero R- nuHaukaTopoB
pasHa 100%.

3. METO/ I''TABHbIX KOMIIOHEHT

3.1. IIpogyxTOBbICe HUHHOBALIUHM

a
a
a

bl27 O0BbeM MHHOBAITMOHHOM MPOAYKIMH (padoT, yciuyr) (MIH.py0.)
bl28 Y% VWHHOBAITMOHHOM MPOIYKIIMHU B 0011IEM 00bEMEe OTIPY>KEHHOM
bs27 Homnst CP® B 06111eM 00beMe MHHOBAIIMOHHOM TTPOAYKIUHU (padoT,
yciayr) B PO

3.2. Ilpumep nocTpoenus GakTOPHLIX MOjIeJIei:

010K mokasaresied «[IpoaykToBbIe HHHOBAIIUM>

®M 1. Bxoanble nmapamMeTpsl 1JIs1 NOCTpoeHust GakToOpHOIT MoaeIH

a

a

N Konuuecmeo gpaxmopusyemvix nokazameneii — nep-
BUYHBIX MHIUKATOPOB N = 2
X Mnoscecmeo 06vekmos, 17151 KOTOPHIX TpU (HaKTOPH-

3allMd pACCMATPUBAIOTCS 3HAYEHUS YACTHBIX KpUTEpUEB. B aHanmusupyeMon
CUTYaINH, MHOXKECTBO X — COBOKYITHOCTh COCTOSIHUI OTOOpPAaHHBIX CYOhEK-
TOB P® 1o rogam.

[MN={I11;}i=;. . N Bexkmop nepeuunvix unouxamopoe nyis 6moxa «IIpo-
JTyKTOBBIE MHHOBAITUU», PACCMAaTPUBAEMbIX Ha BCEH COBOKYITHOCTH CyOBEK-
TOB PD

@M 2. ITapameTpbl MOJIE/IH, — Pe3yJIbTAThI MOIECJTHPOBAHUSA

St[P] — cTannapTu3MpoBaHHas repeMeHHas (Z-oueHka) 1 P.

a

M Konuuecmeo evioenennvix ¢hakmopoé — VHTETpalIb-
HBIX UHJIUKATOpoB (M=1)
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a HWHN={UU;}i-i. M Bexmop ¢axmopoé — VHTErpabHBIX WHIUKATOPOB
omoka «IIpoaykToBBIC HHHOBAITN»

a Uy, Fal

a FW= 1FW,-, j foi..m;  Mampuya paxmopuvix eecog (Harpy3ox) FWi; dak-
Topa i wist ndpsiifkoro numukaropa j

o FS=fs ij fi=t.M; Mampuua korhpunuenmos unousUOyaILHBLIX OUECHOK
(])akmopoeﬁF é{jj' I(VbaKTopa 1 JUIsl mOKa3aTtes j

Ocnoegnbie ghopmynoi

HH,(x)= X FS,; StllIH;(x)] ¥V j=1,.,N,xEX,

i=l,..,N
Stln,(x)|= X FW,, HH;(x) ¥V j=1,..,N,xEX,
j=lyM

Ooosnauenun (Cp(P) — cpeanee 3nauenue, a CKO(P) — cpenHekBaapaTHuecKoe
OTKJIOHEHUE OT CPEHEr0 3HAYCHUS 1JIsl IepeMEHHOM P):

St[P]x) = P (gl)(-o?zt ()P ) , P(x)=Cp(P)+CKO(P)-St[P]x).

1 1 1/2

CP(P)ZW > P(x) CKO(P):[‘X‘—_1 Z(P(x>—Cp<P))2j :
xeX xeX

Cesoiicmea. BexTop MocTpoeHHBIX ()aKTOPOB — OPTOHOPMAJIbHASI CUCTEMA
Cp(HH ;) =0, CKO(HH ;) =1;
BCe (DaKTOPBI OMAPHO OPTOrOHATTBHBI (KOPPEISIIMOHHO HE3aBUCHMBbI)

X HH;(x)-HH,(x)=0.

xeX

Br10op napamerpa M — konuuecmea omoopannvix ¢ mooenv paxmopog — OTBET-
CTBEHHBI 3TaI OMUCAHUS MOIEIIH:
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OT HETO HEMOCPEICTBEHHO 3aBUCUT CYMMapHBIN K03((HUIMEHT HH)OPMATHBHOCTH BCeX (PaKTo-
POB, OTOOPAHHBIX B MOJIEITh.

Cymmapnutii Koaghgpuyuenm ungopmamueHocmu — VHTETpaIbHAs OLIEHKA aJIeK-
BAaTHOCTH MOJICITH — JIOJIsI OOIIeH qucrepcri (haKTOPU30BAaHHBIX TIEPEMEHHBIX, OO BSICHSIC-
MOM MOJEJBIO.

Maxkcumanproe 3HaueHne (100%) mocturaercs B ciaydae, KOrjaa OTOMPAIOTCS BCE
(haKTOPBI — MX KOJIMIECTBO YUCITY UCXOTHBIX TIEPEMEHHBIX.

Komrmpomucc B BEIOOpE KOIMYECTBA UCXOTHBIX (PAKTOPOB: 4eM OOJIbIIE UX YHUCIIO,
TEM BBILIE aJEKBATHOCTb MOJEIHN, HO TEM CJIOKHEE HCITOJIb30BAaHUE MOJEIEN Ul perie-
HUS NIPUKJIAIHBIX 3a/1a4.

WneampHast cUTyarust Ui MPUKIAIHBIX IEJICH JOCTUTAeTCs 0TOOPOM MHUHHMAITh-
HOTO KoJim4yecTBa (hakTopoB (0HOTO (pakTopa), OCOOEHHO KOT/Ia HAC MHTEPECYeT KpUTe-
puii CpaBHEHUsI pacCMaTPHBaeMbIX 00OBEKTOB, UTO HE BCETJIA JOIMYCTUMO, UCXOS U3 Tpe-
OOBaHMI aIEKBATHOCTH MO/JIEIH.

OO6bIaHO A71s1 0TOOpa KOMM4ecTBa (DAKTOPOB YCTAHABIMBACTCS HEKOTOPOE TIOPOTO-
BOE 3HaueHne nH(popMaTuBHOCTH, Harpumep 0,7.

KomnmuectBo 0TOOpaHHBIX B MOJIETH (PAKTOPOB OIMPEAETSIETCS CUCTEMOM UCXOTHBIX
IIOKA3aTese M CUCTEMOM MHAMKATOPOB, IOCTPOEHHOM IO MCXOAHBIM IEPEMEHHBIM, a
TAaKKE CIIOKHOCTBIO PEILIAEMOM 3a1a4u.
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dakTopHasi MOeJb 115 0/10Ka «[IpoayKTOBBIE HHHOBALIMI

Koa n HauMeHOBaHWe nokasaTeneun Cp CKO Fa1 Fa2
WHdpopmaTuBHOCTL dhakTopa, % 86,4 13,6
KymynsitusHas uHcopmaTeHoCTb, % 86,4 100,0
CpepHee 3HaveHue (Cp) 0,0 0,0
CpepHeksagpatuyeckoe oTknoHeHue (CKO) 1,0 1,0

KoachpmumeHTbl MHAUBUAYANBHBLIX OLEHOK (haKTOPOB

bs2] [ons nHHoBawwmoHHoN npogykumm CP® B ee 184 | 336 0,535 1,407
obwedenepansHom obbeme
o y

bI28 %o MHHOBALVIOHHOW MPOAYKLY B obw. obbeme 465 | 507 0,535 1,407
OTIPYXEHHON

®dakTopHbIle Beca nokasarenei

bs2] [ons nHHoBawwmoHHoN npogykumm CP® B ee 184 | 337 0,96 036
obwedenepansHom obbeme
o y

bI28 %o MHHOBALVIOHHOI MPOAYKLY B obul. obbeme 465 | 507 0,96 036
OTIPYXEHHON

OcHoBHBIE (GOpMYJIbI — HHTErPAJIbHbIE HHIUKATOPBI 1O Mampuye Kolphpuuyuenmos
UHOUBUOYAIbHBIX OUCHOK (haKmopos

Fal(x)=0,535- St[bs27](x) + 0,535 - St[bl28](x),
Fa2(x)=1,407 - St[bs27](x) — 1,407 - S¢[bI28](x).

Pacuernbie ¢popMyJibl — MoeIb (PAKTOPOB — 1O Mampuye haKmopHbixX 6ecos

St[bs27](x) =0,96 - Fal(x)+ 0,36 - Fa2(x),
St[b128](x) =0,96- Fal(x) - 0,36 - Fa2(x).

St|bs27)(x) = (bs27(x) - 1,84) /3,36,
bs27(x)=1,84+3,36- St[bs27](x) .
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St[b128](x) = (b128(x) - 4,65/5,07),
bI28(x) = 4,65+ 5,07 - St[b128](x).

Hnmepnpemayusa VHTETPANbHBIX HHIUKATOPOB ((PaKTOPOB):

Fal — o0benuHEHHBIN (CyMMapHBIil) MPOLEHT MHHOBALIMOHHOW npoayKuuun CP®
Ha (hefepaTbHOM U CyOdenepalbHOM YPOBHSIX.

Fa2 — cOGanaHCcupOBaHHBINA MPOIEHT WHHOBAIIMOHHON mpoaykimu CP® Ha dene-
pabHOM U cyO(denepabHOM YPOBHSIX.

IlepBblii HHTErPaIBbHBIA UHAUKATOP PACCMATPUBACTCS KaK PEUTUHIOBOU — 110 HEMY
CTPOUTCS NIEPBBIA YaCTHBIN PEUTHHT Jy1s O10Ka «[ IpogyKTOBBIE MHHOBALIAW .

Bropoti peittnaroBsiii nHaMKaTOp Peii2 onpenensercs GopMyIioi:
Peit2 =bs27 / bl28

Y UHTEPIIPETUPYETCS CIESITYIOLIM 00pa3oM:

Peir2 — >pdpexTBHOCTH MPOAYKTOBBIX HHHOBAIMK B CP® — Ha ckonbko % yBemnu-
yuTcs BKIIa cyobekra PO B penepanbHbii 00beM MTHHOBAITMOHHOM MPOIYKITUH MPHU yBE-
JIMYEHUH JTOJTM MHHOBAIIMOHHOM MPOAYKIMH B cyObekTa PO Ha 1%/

3.3 'eoMeTpryeckasi HHTEpNpPeTAIMA METO/AA IVIABHBIX KOMIIOHEHT

IlepBoii r1aBHOI KommoOHeHTOM y(I) wucciaemyeMoill CUCTEMBbI MOKa3aTeseh
X = (x(l),..., x(P )) Ha3bIBACTCS TaKasl CTAHAAPTU30BAHHAS JIMHEHHAS KOMOMHAIMS 3THUX
NoKazatesieil, Kotopas Cpeu MPOYUX CTaHAAPTU3UPOBAHHBIX JIMHEHHBIX KOMOWHALIUN
MEPEMEHHBIX x(l),..., x(P) oOnagaeT HauOoJIbIIIEH TUCTIepCHeit.

k-ii rimaBHoi kommnonenroi y(k) (k = 2,3,..., p) ucciaearyeMoi CUCTEMbI TIOKa3a-
tenern X = (x(l),...,x(p )) Ha3bIBACTCS TaKas CTAHIAPTH3MPOBAHHAS JIMHEHHAs KOMOU-
HaIUi 3THX MOKa3aTesiel, KOTopas He KoppeaupoBaHHa C k-1 TpeaplayIiMH TJIAaBHBIMU
KOMITOHGHTAMH U CPEJIM BCEX IPOYUX CTaHJIAPTH3UPOBAHHBIX M HEKOPPEITUPOBAHHBIX C
npeApAyIuMu k-1 TJIaBHBIMH KOMIIOHCHTAMM JIMHEWHBIX KOMOWHAIIMN TIEPEMEHHBIX
x(l),..., x(p ) o0maaeT HauOOoJbIIEH TUCTIEPCUEH.
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Cucrema nnBapuanToB i metoga I'K:

Q KosapuayuoHHas mampuya — NpeoOpa3oBaHUs IEHTPUPOBAHUS HUCXOIHBIX
MoKazareJjel;

Q KoppenauuoHHasa mampuya — NpeoOpa3oBaHUs CTaHIAPTU3AIMN UCXOIHBIX
moKa3aTeJiei.

@

DNMIC paccesHusl MCCIIENYeMbIX HaOJIOJICHUH M HANpaBJIeHUE KOOPAMHATHBIX
oceil aBHbIX KOMIOHEHT y(1) u y(2). BeipoxkaeHHbIN (OAHOMEPHBIN) CiTyYaiil: OTCYTCT-
BYET pa3zdpoc TOUEK B HAIPABJICHUH BTOPOM IJIAaBHOW KOMITOHEHTHI y(2).
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CTpyKTypHO-chyHKLUMOHanbHbie TUMbl MOOENEN

Tunonorunyeckas: MNepemMeHHbIe
«|/|HTeI'paJ1 bHbIN COCTOSAHUSA

nokKasaTtesib» naTeHTHbIe

BxoaHble
nepemMeHHLIe

NMepeMeHHble

dakTopHas: BxogHble

Y COCTOAHUSA
«JlaTeHTHbIN chakTOpP» nepeMeHHbIe
JJaTeHTHbIe

PerpeccunoHHas:
BxogHble

nepemMeHHLIe

Pe3ynbTupyrouy

ue nepemMenibie «BoccTaHoBreHMe 3aBUCUMOCTUY

NMepeMeHHble
PesynbTupyiowy COCTOSHNS BxoaHble

une nepemMeHHbIe nepemMeHHLIe
JNIAaTeHTHbIe

Pel'peCCVIOHHO-TI/IHOHOI'VI'-IeCKaﬂ Moaesib
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