Mporpamma Cratuctuka (FStat)
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BBEAEHWE

O NMPOrPAMME

IIporpamma "Fwstat" Obula co3maHa B JaBHHUE BpeMeHa Il O0OpaOOTKM HAyYHBIX JaHHBIX
MHOTOJTHEBHBIX HAOJIO/ICHUH, MOCKOJIBKY MMEBIIUECS MaTeMaTHYECKUE MPOTrPaMMbI HE TTO3BOJISIIH
pelaTh MmocTaBiIeHHbIE 3a1aun. [lepBast Bepcus mporpammel Obuia HanucaHa B 1988 roay Ha si3bike
Fortran IV i MUKpOKOMIIBbIOTEpA BETMYMHOMN ¢ HEOONBIION mIKad M OMEepaTUBHOMN MaMATHIO B 28
KO, BBOJIOM IIpOorpamMm uepe3 nepdoseHTy Uil ¢ AUCKa TUaMeTpoM monmMeTpa. Brayane cratuctuka
IPOrpaMMHUPOBAIIACH ITO U3BECTHBIM PYKOBOJICTBAM, a MO3HEE ObLUTH aAanTHPOBAHBI ICXOIHBIE KOJIBI
ABTOPUTETHBIX MaTEMaTUYECKUX OMOIHOTEK.

[Iporpamma akTUBHO MCIMOIB30BATACh B HAYYHBIX MCCIEJOBAHUSIX aBTOpA MO pa3pabOTKE CHCTEMbI
KPaTKOCPOYHOTO JMHAMUYECKOTO IPOTHO3HPOBAHMS OO0OCTpEeHH OOJE3HH C HCMOJIb30BAaHUEM
(bU3NOIOTUYECKUX U CPEOBBIX (PakTOpOB. TIIATEIEHO aHATM3UPOBAIUCH TPAPUKH MHOTOIHEBHBIX
JTAHHBIX, 0COOCHHO B MEPHOJ, MPEIIICCTBYIOMINNA yXYyAIIEHUIO COCTOSHUS MMallUeHTa.

B cBsa3u pa6OT0ﬁ HaJa HOBBIMU IMIPUOPUTCTHBIMU IIPOCKTAMU C 2004 roJa rporpaMmMa HE pa3sBUBACTCA,
HO HCIHOJIB3YCTCA A TECTOB H OTpa6OTKI/I MAaTCMAaTUYCCKUX AaCIICKTOB HPOrpaMMHUpPOBAHUA,
6BICTpOF0 OpeaABApUTCIIbHOI'O aHAJINn3a JaHHBIX.

B mporpamme, Hapsay ¢ TpaJMIMOHHBIMH CTQTUCTUYECKUMHM IpOLEAypaMH (OIEHKa OJM30CTH K
HOPMAJBbHOMY  pAaCIpeleleHHIO,  HapaMeTpUYecKue W HellapaMeTpU4ecKue  METOIbl
KOPPEJISIIMOHHOTO aHaIN3a, CPABHEHUS CPEIHHMX 3HAYCHHII), UMEIOTCS BO3MOXKHOCTH, KOTOpBIC
OTCYTCTBYIOT B U3BECTHBIX IPOrpaMMax craructuyeckoit oopadotku ("SPSS", "S-Plus", "Statictica"),
100 UX peanu3anyst J0CTaTOYHO TPYI0EMKa.

[IpencraBusiercss ymoOHOW Tadaupma TMOATOTOBKHM JAHHBIX, TI03BOJIIIONIAS ABTOMATHYCCKH
OIICHMBATh BBICKAKMBAIOIIME 3HAUYeHUsA (BBIOPOCHI, BCIUIECKH) W OJU30CTh pacrpeneieHuit
NEepEeMEeHHBIX K HOpMaibHOMYy. Kpome TOro, mmMeercs BO3MOKHOCTH JIOTapU(OMHUPOBAHUS H
HOPMHPOBAHUSI JTAaHHBIX, YIAJCHHUS U BHIOOpA BCIUIECKOB, CMEIICHUS 3HAYCHUH MEPEMEHHBIX JIPYT
OTHOCUTENBHO JApyra, CO3JaHue NpHUpocToB 3HaueHWH. Ilocne mpeoOpa3oBaHHs JaHHBIE MOTYT
BBIBOJUTHCS B (haill, W Jlajee WCIOIb30BaThCsS B JIPYTHMX CTAaTUCTHYECKUX WM TrpaduyecKux
nporpammax.

Oco0eHHOCTBIO JAaHHOW MPOTPaMMBI SIBISIETCS BO3MOXKHOCTH T'pa)U4ecKOro BBIBOJIA MOHUTOPHBIX
JAHHBIX OJHOBPEMEHHO, OAHOro rpaduka moa Apyrum . lmeercs BO3MOXKHOCTH BBLAEIHUTH
MHTEpECYIOIUI WHTepBal HAOIIOJEHMs, 337aTh IOPOTrOBbI YPOBEHb JJISi OLCHKH BbIPAaXKEHHBIX
M3MEHEHUI BETMYUHBI JaHHBIX, IPOBECTH CIUIAXKMBaHHUE JAHHBIX, a TAK)KE€ U3MEHUTh MacIITal.

Jlst GBICTPOTO aHANIM3a TAHHBIX UCCIICIOBATEISIM MOXKET IIOMOYb TA0JUIA CONMPSKEHHOCTH ""2X2",
He TpeOyromas OpraHu3aluy JaHHBIX B (Qaiie Wik dIeKTpOHHOW Tabmwme. s OmeHKu
KOPPEKTHOCTH CpPaBHECHHsI TEPEMEHHBIX MOXET OBITh IOJIE3HA IpoIeaypa pacueTa t-KpuTepus
CThIOICHTA TTO UMEIOIIUMCS 3HAUEHHUSIM CPEIHEr0 apuPMETHIECKOT0, OITMOKN PETPE3eHTaTUBHOCTH
WJIM CPETHEKBAIPATHYECKOTO OTKIIOHCHHS.

B nporpamme peann3oBaHbl HEpapXUUYECKHE AarrjoMEpaTUBHbIE METO/bl KJIACTEPHOrO aHaju3a.
[Iporpamma mMO3BOJISIET OLIEHUTHh ONTHMAJIBHOCTH KJIACTEPHU3alUMU HAa OCHOBE OIICHKU IMPUPOCTa
MEXKJIaCTEpHOTO paccrostaud. [locie kiacteprsannu JaHHBIX HOMEpa KJIacTepoB TOOABISIOTCS K
HUCXOJHOMY MAacCHUBY M Jajee HMMEETCS BO3MOYKHOCTb IMOCMOTPETh B JUHAMHUKE H3Y4YaeMYIO
NEPEMEHHYI0 B COINOCTaBJICHUMM C JIMHAMHUKOW KiactepoB. B mporpamMmme mnpoBoauTCs
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ABTOMAaTUYECKHI pacueT OOIIECTATUCTHYECKUX XapaKTePUCTUK (CpedHsisi apudMeTHyecKasi,
CPEIHEKBAPaTHIECKOE OTKIOHEHHE, OIMOKA PENPE3CHTATUBHOCTH) COPMUPOBAHHBIX KIIACTEPOB,
a TaKXKe BBIBOJAATCS HWCXOAHBIC 3HAYCHUs, CTPYIIUPOBAHHBIE B COOTBETCTBHH C pe3yJibTaTaMH
knactepusanuu. [locieqHue MacCMBBI  MOTYT OBITh  MCHOJB30BAHBI  JJIsI  MOCIEAYIOLICH
CTaTUCTUYECKOU U rpaduueckoit 06padboTKu.

ABtop: bensuoB ®apun Ucmarunsesuy, e-mail : fbelyalov@yandex.ru

YCTAHOBKA MPOITPAMMBbI

3amycTuTe TporpaMMy YCTaHOBKH —setup.exe. llocie ycTaHOBKM NpOrpaMMbl  BBI3OBUTE
NOJIpOrpaMMy KOH(MUTYPALUU U 33aiiTe KaTaJord pacioI0KEHHs POTPaMMBbl, XPAaHESHUsT TAHHBIX
U BBIBOJIA PE3YJIBTATOB, MMOAOEPUTE TApaMETPhI ISl ONTUMAIBLHOTO TPaUUECKOro MpeaCcTaBICHUS
JaHHBIX © Tmedatd. [Ipu ycTaHOBKE NpOrpaMMbl 0€3 HMHCTAJUIAIMOHHOTO JIMCKA HYXKHO
oTpenakTupoBath Qaiin fstat.ini.

HALEXHOCTb NMPOTPAMMDbI

Hapexxnocts mporpaMMbl  00eclieYMBaeTCsi HCIOJIB30BAHMEM B MPOrpaMMe  CTaHAapTHBIX
maTematndeckux 6ubmuorexk IMSL u SSP. PezynbraThl TeCTHpOBaHHUS CONOCTABISUIUCH C TPUMEPaMHU
U3 PYKOBOJCTB IO CTaTUCTUKE M PEIICHUSMM H3BECTHBIX CTaTUCTHUECKHX mnporpamm "SPSS" u
"Statistica". I Tem He MeHee, MporpaMMa He MPOXOJAWJA IMOJHOTO CTaHAAPTHOTO TECTHPOBAHMUSA,
00s3aTeNbHOTO JIII KOMMEPUYECKHUX CTaTHCTHUYecKuX mnporpamm. Ilostomy qis pacueros
PEKOMEHyeTCsl MCIIOJIb30BaTh BBIIICYKAa3aHHbIE WJIM AaHAJOTHYHOTO YPOBHS CTaTHCTUYECKHE
nporpammbl (HO He "Excel"). CoBpemeHHBIE TpOrpaMMbl MaTeMaTHYeCKOW OoO0pabOTKM dalle
pa3pabaThIBalOTCs HA MHTEPIIPETUPYEeMOM si3bike Python (J1s 3amycka Ha KOMIIbIOTEPE TOJDKHA OBITH
ycTaHoBiieHa cucteMa Python ¢ HeoOxoaumMbIMU ONOJIMOTEKAMHU), UMEIOLIEM OTPOMHYIO OMOIMOTEKY
MOIIHBIX MaTeMaTHYECKUX METOA0B. ABTOp UCHOJB3yeT Python ams nccnenoBaTenbekux Lenen.

NB! Paznble crarucTdeckue NporpaMmMbl MOTYT JaTh HECKOJIBKO OTIIMYHbBIE pe3ysbTaThl. Hampumep,
IpyNIMPOBKa JaHHBIX MPH KiacTepHoM aHain3e (EBkiMaoBa MeTpuKa) Ha HEKOTOPBIX MacCUBaX
CYILLIECTBEHHO PA3INYaeTCs MPHU MCII0JIb30BAHUU U3BECTHBIX CTATUCTUYECKUX IPOTPaMM.

B ciaydae oOHapyskeHHs OMIMOKH B MporpaMMe Mmpochb0a cooOmUTs 00 3TOM aBTOPY MO aapecy ¢
MOJIPOOHBIM OMMCAHUEM CUTYAllUU €€ MOSBIICHUS U PUIOKEHUEM (aiisia TaHHBIX, C KOTOPBIM B 3TOT
MOMEHT paboTaia mporpamma.

PACMNPOCTPAHEHWNE

Jannas nporpamma "FStat" pacnpoctpansiercss 6ecriaTHO U B popMe "Kak ecTh'", B COOTBETCTBUH C
OOIIENPUHATON MEXAyHapOJHONH KOMIIBIOTEPHOW MPAaKTUKOH. DTO O3HA4aeT, 4To 3a MpoOJIEeMBI,
BO3HHUKAIOILIUE B MPOLIECCe MHCTAULILMU WM 3KCIUTyaTanuu nporpammsl "FStat", pazpa®oTtuuk u
pacIpoCTpaHUTENIb OTBETCTBEHHOCTH HE HECYT. Pa3paboTuuk npuiaraet Bce yCUiIus Ui TOro, YTOObI
JJaHHBIE TIPOOJIEMBl HUKOT'/Ia HE BO3HUKAJIM Ha KOMIIBIOTEPAX M0JIb30BaTENEH.



MCTOPWA BEPCUI

Bepcus 6.0
+ amanTarus nporpammsbl a1t Windows 10 u 11
+ BbIBOA JTaHHBIX B KogupoBke UTF-8

Bepens 5.0

+ BBOJ AaHHBIX U3 ¢aiiinoB Excel
+ HarcaHa cIipaBKa

+ pa3paboTka KaIbKyJIATOPOB

Bepcus 4.0

+ pa3paboTKa KIaCTepHOrO aHAJIN3a

+ BBO U3 dbf-daiina

+ (pparmeHTHI Ha accemOIIepe ISl yCKOPEHUs paboThI

Bepcus 3.0
+ nporpamma nepenucana Ha Delphi B cucteme Typ6o Pascal 3.0
+ rpaduka

Bepcus 2.0
+HCIIoNIb30BaHNe MaTemaTnueckux ononmmorek SSP u IMSL

Bepcus 1.0
Paspabomka npoepammul na Fortran é 1988 200y na ocnose cmamucmuueckux pyKogoocmae
+oJIEeMEHTapHast CTAaTUCTHKA

OAHHBIE

OOPMAT
Janubie MOTYT OBITH TIpecTaBieHbl B TEKCTOBBIX Gpopmatax ASCII umn XLS

TexcToBblit (aiin B monmysapubix koaupokax ASCII wmu UTF-8 MoxxHO crienats B pa3nnyHbIX
TEKCTOBBIX peflaKTopax, Hanmpumep, Notepad++. JlaHHbIE OPTaHU3YIOTCS B BUIE MATPHIIBI C
npoOenoM(aMu) MeXTy cToI0maMu. B mepBoit cTpoke yKa3pIBarOTCS Ha3BaHUS ITapaMETPOB,
KOTOpBIE HE JJOJKHBI IPEBBIIIATh § CUMBOJIOB M HAUMHATHCS ¢ UQPPHI. 3aMETUM, UTO JECATHUHBIE
3HAYEHUs BKJIIOYAIOT TOUKY, a HE 3amATyIo Kak 3To mpuHsATo B (paitnax DBF n XLS. Hmxke nmokazan
IIPUMEP JaHHBIX:

AJlc AJln UCC
120 60 55.6
140 70 88.9

@aiin Tuna XLS coznaercst B mporpamme "Microsoft Excel" u momkeH B IepBoii CTpoKe coepxkaTh
Ha3BaHHS IAPAMETPOB M COOTBETCTBYIOIIHE JTaHHBIC B CTOJIOIAX.
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900,00 1596,00 3,00 52,00 1,00 1,00 0.00
50,00 125,00 1,00 1,00 286,00 1,00 62,00 1,00 1,00 1,00
85,00 900,00 3,00 0,00 102,00 3.00 68,00 1,00 0,00 0.00
70,00 450,00 2,00 1,00 165,00 1,00 55,00 1,00 0,00 0.00
50,00 125,00 1,00 0,00 38,00 1,00 40,00 1,00 0,00 0,00
54,00 450,00 2,00 1,00 229,00 2,00 64,00 1,00 0,00 1,00
68,00 1800,00 4,00 4,00 3840,00 4,00 50,00 1,00 1,00 1,00
59,00 1800,00 4,00 4,00 5620,00 3,00 27,00 1,00 1,00 1,00
66,00 900,00 3,00 4,00 3030,00 3,00 21,00 1,00 0,00 1,00
10 67,00 450,00 2,00 1,00 288,00 2,00 62,00 1,00 1,00 0,00
" 80,00 900,00 3,00 4,00 6480,00 4,00 62,00 1,00 1,00 0,00
12 70,00 1800,00 4,00 4,00 §140,00 4,00 28,00 1,00 0,00 0,00
13 69,00 1800,00 4,00 4,00 12800,00 4,00 28,00 1,00 1,00 0,00
14 81,00 900,00 3,00 3,00 170,00 3,00 45,00 1,00 1,00 1,00
15 49,00 900,00 3.00 3.00 1210,00 4,00 49,00 1,00 1,00 1,00

[Ipo6iieMa MPONMYCKOB JaHHBIX SBISIETCS OUEHB CIIOKHOM. [IponyiieHHbIe 3HaU€HUSI MOTYT
BOCCTaHaBJIMBAThCS, HAIIPUMEP, CPETHUMU 3HaUeHUAMU. Takoil Moaxoa He yMEHbIIAeT KOJIMYeCTBa
3HAYEHHI, HO BHOCHT OIIpE/ICTICHHBIC HCKAKEHUS B IaHHbIC. B OOJNBIIMHCTBE CiTy4aeB KOPPEKTHEE
YAQIATH NPOIyCKH. [Ipy KOppesSIIMOHHOM aHaJIM3€ WM APHOM CPaBHEHUU PEKOMEHTyEeTCs
yAAQJIEHHE COOTBETCTBYIOIIUX Map 3HAYEHUH JIBYX BBIUMCISEMBIX IEPEMEHHBIX, COXPAHSIOIIIEE
OoJbIIIe TaHHBIX 110 CPABHEHUIO C YAaJICHHEM PSIIOB.

Benutecku (BBIOPOCH, BBICKAKHBAIOIINE 3HAYCHHUS) SIBISTFOTCS HETUITHYHBIMU, PE3KO
BBIJICJISIONIMMUCS HAOTIOACHUSMU MOTYT CYIIECTBEHHO H3MEHHUTD PE3YyJIbTaThl CTATUCTHYECKOTO
aHanm3a. CyIecTBYIOT pa3InuyHble KPUTEPUH BCILIECKOB, HAIPUMEP, BCIIECKAMH CYUTAIOT
3HAYEHHsI, KOTOPBIE BBIXOIST 3a TPAHMIIBI +2 CTaHJAPTHBIX OTKJIOHEHUH (M maxe +1.5 cTaHmapTHRIX
OTKJIOHEHHUI) BOKPYT BRIOOPOYHOTO cpeaHero. B mporpamMmme nmpumeHeH kputepuii PymmmHCKOTO
JI.3., 3aBucsmuii OT uncia HabmoaeHu 1 ypoBHS qocToBepHOCTH (<0.05). 3ameTnM, 94TO BCIIIIECKH
MPEJICTABIIAIOT OCOOBIN HHTEPEC I UCCIIEOBATENS U MOTYT aHAJIM3UPOBATHCS OTICIBHO.
OO6paboTKy MpPOITyCKOB W BCIUIECKOB MPOBOAAT B TAaGJMIe NOATOTOBKH [JaHHBIX, KOTOpas

MOSIBJIIETCS TTOCIIE BBOIA IAHHBIX WJIM MOXET OBbITh BbI3BaHa KHOMKOW . Kpome Toro, 3/1eCh MOKHO
yAansATh M J00aBISATH NEPEMEHHBbIE U 3HAYEHMs], 3aMEHSTh M YAAJIATh NPONYCKH M BCIUIECKH,
CO03/1aBaTh NPUPOCTHI, HOPMHUPOBATH U JIOTapHU(PMHUPOBATH JaHHbBIE, 3aMEHSATh 3HAUYEHUS, CMEUIaTh
PSIBI, @ TAKKE MPOBOJAUTH apu(METHUECKHUE ONEpaliU C MePEeMEHHBIMH. J{J1s1 I3MEHEeHHs TopsaKa
MEPEMEHHBIX HAXKMHTE JIEBYI0 KHOIMKY MBIIIM Ha MHTEPECYIOIIEM CTOJIONE W IOCHE TOSBICHHS



BEePTUKAJILHOW JIMHUW TEPEMECTUTE CTOJIOCI B HY)KHOE MECTO. AHAJOTUYHBIM 00pa3oM MOXKHO
IepEMEIATD PSbl 3HAUCHU.

TPADNKN MOHUTOPNPOBAHUNA
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B nporpamme Fwstat, Hapaay ¢ TPaAMUMOHHON CTaTUCTUKOM M KNAcTEPHbIM aHA/M30M, UMEETCA
BO3MOXHOCTb OLLEHKWU BbIpPaXKEHHbIX KosiebaHWUiA PU3NMONOrMYECcKMX MapaMeTpoB, rpaduyeckoro
BblBOAA MOHWUTOPHbIX AaHHbIX C 3a4aHHbIMU MOPOroBbIMW YPOBHAMW OAHOBPEMEHHO, OAHOrO

rpaduKka nog Apyrum.

Mporpamma aKTMBHO MCNO/Ib30BaNacb B Hay4YHbIX UCCAEA0BaHMAX aBTOpa No paspaboTke cucTembl
KPaTKOCPOYHOTrO0 AMHAMMYECKOTO MPOrHO3MpoBaHMA 060CTpeHUIt 60Ne3HU C WMCNOJ/Ib30BaHMEM
dU3MoNOrMYECKMX N CPeaoBbIX GaKTOPOoB. TWaTebHO aHaAU3MPOBAAUCL TPAPUKNM MHOTOLAHEBHbIX
[AaHHbIX, 0CO6EHHO B Nepuoa, NpeawecTBYOWMIA YXYAWEHMUIO COCTOAHUA NaUMUeHTa.



PACMNPEAE/IEHME

J11s1 KOpPEKTHOTO MPUMEHEHUS CTATUCTUUECKUX METOJIOB TPeOYyeTCsl OLIEHUTh COOTBETCTBUE IAHHBIX
HopMmansHOMY (I"ayccoBy) pacnpenenenuro. C 3TOH 1EIbI0 ONPEACISAIOT CIEIYIONINEe MOKA3aTeIu:
aCUMMETPHS, DKCIIECC U KpUTepuil X2

AcCUMMeTpPHUSAl OIEHUBACT CKOIICHHOCTh BapHAIlMOHHOW KPUBOW pacmupeneneHuss vactoT. [lpum
HOpPMaJIBLHOM pacrpe/ielieHnn nokaszatenb paBeH (. Eciu BepiivHa KpWBOW JIGKHUT IpaBee IEHTpa
pacnpeeneHus, TO TOBOPAT O PaBOCTOPOHHEH WK OTpULiaTeNIbHOM acuMMeTpuu. Ecin ke BepmnHa
KPHMBOU JIEKUT JIeBee IIEHTpa pacipeiesieHusi, TO TOBOPAT O JIEBOCTOPOHHEW WIIM TOJIOKUTEIHLHON
aCUMMETpHH.

JKCIece OICHUBACT MAaKCUMyM (BEpIIMHY) paclpeleleHus 4acTOT BapualuoHHOro psaa. [lpu
HOPMAJILHOM paclpeieieHuu noka3atenb paBeH 0. Eciu mpoucxonuT upe3MepHOe HaKOIICHUE
YacTOT B LIEHTPAJIBbHBIX KJIaccaX BapUALMOHHOIO psla, TO MAKCHMYM pPACIIONaraercs BbIIIE, YEM Y
HOPMAJIBHOTO pacrpeesieHus. B 3ToM ciaydae roBopsST O MOJOKUTEIBHOM 3Kcuecce. Ecnm xe
MIPOUCXOJIUT HAKOIUJICHUE YAaCTOT NPEMMYLIECTBEHHO B KpaWHUX Kjaccax BapUallMOHHOTO psla
(MI0CKOBEpIIMHHAS, MHOTOBEPUIMHHAs KpHUBasi), TO MAaKCHUMyM pacliojiaraercs HIKe, YeM Y
HOpPMAJIBHOTO pacnpezeneHus. B 3ToM cirydae roBopsT 06 OTpULIaTEIBHOM 3KClIecce.

Kpurtepuii X* mo3BoisieT OLUEHUTHh TUNOTE3y 00 OTCYTCTBHH Pa3IU4UA MEXAY SMIHUPUYCCKHUMHU
YacTOTaMH BapUAlMOHHOTO psiia U OXHAAEMBIMH TPH HOPMAIBHOM DACIPENEICHUH YacTOT.
Kpurepnit X2 npeacrasisier co60i CyMMy KBaJpaTHYECKUX OTKIOHCHHH SMITMPUIECKUAX YaCTOT OT
TEOPETHUYECKUX (HOPMAJILHON KPHUBOM), OTHECEHHYIO K TEOPETUIECKUM JacToTaM. JIJisi KOppeKTHOH
paboThl KpuTepHs BBHIOOpKA JOJKHA cojaepxaTh He MeHee S50 3HaueHWH, a B KpalHMX Kjaccax
BapHALlMOHHOTO DsJla HAXOAWUTHCS HE MEHee IATH 3HaueHuH. B 1ensx BBINOJHEHMs IOCIIETHETO
YCIIOBHS B IPOTpaMMe MPOU3BOAUTCS TOCIeI0BaTeIbHOE 00beIMHEHNE KpafHIX KJIaCCOB.

B ciydae cymecTBEHHOTO OTIMYUS PACIIPEICICHUsI OT HOPMAJIBHOTO MOXHO YJIAJIUTh BCIUIECKH WJIH
norapudmupoBarh nanuble (InX). ITlocnemnwmii mpueM WMCHOMB3YIOT B TEX CiIydasX, Koraa
pacripeqieficHHe OTPaHWYCHO ClieBa OT HYyIIs, KPYTO€ cJleBa M IUIOCKOE crpaBa (TOJOXKUTEIBHO-
ACHMMETPUYHOE), OCOOCHHO €CITM CTAaHJapPTHOE OTKJIOHCHHE BEIIMKO IO CPABHEHHUIO CO CPEIHUM
3HaueHueM (ko3dduuuent Bapuanuu >33%). Kpome Toro, mis pacuera HEHOPMaJbHBIX JaHHBIX
NPUMEHSIOT HelapaMeTpHYecKne CTAaTHCTHYeCKHe MeTO/IbI.

NB! Ilpu manpix oO0beMax JaHHBIX MPOBEPKa HOPMAIBHOCTH pPsfa MPAKTHYESCKH HEBO3MOJXKHA, a
MPOIEAYPHI OTOPAKOBKU TPYOBIX HAOIOACHUH Oecroie3Hbl Wik Maja03(d(HEeKTUBHBI, TOITOMY JIydIIe
MPUMEHSATH HeTapaMeTPUUECKHUE METOIBI.

OHGHKa pacnpeaciiCHus JaHHbIX IIPOBOAUTCA B Taﬁ.]'ll/llle NMOATOTOBKH JAHHBIX, KOTOPAas MOABIACTCA

IIOCJIC BBOJAa AAHHBIX HJIM MOXCT OBITH BBI3BAHA KHOIIKOI . Ecou pacnpeaciCcHuc CymeCTBEHHO
OTJIMYAaCTCd OT HOpMAJIbHOI'O I10 J'IIO6OMy N3 BbIICTICPCUHCIICHHBIX HOKaSaTeHeﬁ, TO Ha3BaHUC
nepeMeHHoﬁ OKpalmcHO B BUIITHEBLIN OBCT. BI/I3yaJ'IBHO pacpeacicHuc HepeMeHHOP‘I MOKHO

MIOCMOTPETh Ha rpaduke (KHOIKa “l), I'J1e IPE/ICTaBJIECHbI peajbHblE U TEOPETHUUECKUE (HOPMAIbHBIE)
3HayeHMs. CTaTUCTUYECKHUE IOKa3aTelNM pacupesesieHus (acCMMMETpHs, dKcliecc U KpuTepuil X?)

MOKHO pacCUUTaThb, Ha’)KaB Ha KHOIIKY ﬁ .



BbIBEOP MEPEMEHHbIX

Brifop nepemeHHbIx *

Mprocran +/ Danee
MNprang

X oruers
Mproc

MNP

NYHA

BoapacTt

B

CupeHue

KE

Bec

Foct

WIMT

OupeHue

CoxpaHuTte BeiGop: [

Br160p nepeMeHHBIX OCYIIECTBISIETCS B OKHE HACTPOUKH MIEPEMEHHBIX C IIOMOIIBIO MBIIIN U
KJ1aBHaTypbl. UTOOBI BEIOpATh O/IHY NIEPEMEHHYIO HY>KHO HaXkaTh Kiasuiry Ctrl 1 1eByro KHOMKY
MbIIH. [{71s BEIOOpa HECKOIBKUX MIYLIUX MOAPS NepeMEeHHbIX HaxxMuTe Kiaapuiry Ctrl u He
OTIIyCKas JIEBYIO KHOIIKY ABUTaiTE MBIIIb.

B HCKOTOPBIX CJIIyHasaX KCJIATCIIbHA OIMPEACIICHHAA IMOCICA0BATCIbHOCTDL BBIBOJA IMECPEMCHHBIX. B
9TOM CJIy4dac MMopAa0K NNEPEMEHHBIX MOXXHO U3BMCHUTL B Ta6JIHHe MMpaBKU JaHHBIX.



CTATUCTUKA

Brifop cTaTHCTHEM bt

JnemeHTa PHaA CTaTUCTHUEA

BapwaTWBHOCTE OaHHLIX
[MoporoBsle YpoOBHW
HopmMansHOCTE QaHHLIX
Koppenauwa no lNupcoHy
Koppenauwa no CnupmMmeny
Paznuune no CTelogeHTy
Paznuyne nap no CTeHOOEHTY
Paznuune no YWUNKoOKCOHY
Paznudyne nap no YWMNKOKCOHY

YpoBeHs @:
JOCTOBEPHBIE CTATUCTHEM

OOWHaKoBbIE MepEMEHHBIE:

KOPPENALMOHBIN AHANN3

KoppensiumonHbiii aHain3 HMCHOIB3YEeTCS NJis OICHKU JIMHEHHOW 3aBHCUMOCTH MEXIy IBYMS
nepeMeHHbIMU. 3HadYeHHsT Kod(p(UIMEeHTa KOoppelsuuu JexaT B mpeaenax ot -1 go +1.
[TonoxxurenpHas npsMas cBs3b (pu 3HadeHusx oT 0 1o +1) umeercs kornaa OoNblIEMY 3HAYEHHIO
OJIHOM TIEpEMEHHON COOTBETCTBYIOT OOJBINIHME 3HAaUeHUs Apyroil. OTpuiarensHas oOpaTHasi CBA3b
(npu 3HaueHMsIX OT -1 10 0) uMeeTcs Koraa OoblleMy 3HAaY€HUIO OJTHOM IEPEeMEHHON COOTBETCTBYIOT
MEHbIIIME 3HaueHus Ipyroi. [lpu 3HaueHnsx xosdpdunrenta koppeasiuuu B nuanasone 0-0.25 cBs3pb
cumTaetcs cinaboid, B auamnazone 0.25-0.5 - ymepenHnoi, B auanaszone 0.5-0.75 - cunbHoit u 6onee 0.75
- o4eHb CcwiIbHOW. OIEHKY CIIy4allHOCTH OTKJIOHEeHUs Ko3ddunumenrta xoppemsiuuu ot 0
(ocToBEepHOCTH) onpeaessoT o P.A.®@uiepy Ha OCHOBaHMH t-pacripeiesIeHHsL.

Br16op mMeTona aHanmm3a CyNIECTBEHHO 3aBHCHUT OT XapakTepa 3HAUeHUH B MCCIIeyeMbIX BBIOOpKaX.
B cnyuyae HopManbHOrO pacmpezesieHusi Ucnoyib3yeTcss ko3¢ dumuent koppenasimun [lupcona, a
OPU  pPaCHpeleNeHUH OTJIMYHOM OT HOPMaJbHOIO MPUMEHSIOT KOI(PGUIMEHT PAHTOBOMH
koppeasiunu CnupmeHna.

BusyanbHO 3aBUCHMOCTH MEXIy NIBYMSI HEPEMEHHBIMH MOXHO MPEICTaBUTH B BHJIE AMATPAMMEI
.."}

paccesiHus (CKaTTEpOrpaMMBbl) C IIOMOIIBIO KHOTIKH L+,

JInst oneHKW HEIMHEWHOW CBSI3UW MEXIY JBYMsS IEPEMEHHBIMU HCIIOIL3YIOTCS perpecCuOHHBIN

AHAJIN3 " HGﬁpOHHbIe CE€TH, KOTOPBIC HE MOAACPIKUBAIOTCS I[aHHOI>’I HpOFpaMMOfI.



CPABHEHWME BbIBOPOK

Bribop Merona aHann3a OHpENENAeTCs XapakTepoM paclpe/iesieHus 3Ha4YeHUH B MCCIelyeMbIX
BBIOOPKAX M 3aBUCHUMOCTBIO CPaBHMBAEMbIX 3HaueHMH. Eciu kaxaomy 3HaYeHHIO OJHON BBIOOPKU
COOTBETCTBYET 3HAUYCHHE APYroi BHIOOPKH, TO TaKHe BBIOOPKM HA3BIBAIOT 3aBHCUMBIMHU. Ecim
TaKOro COOTBETCTBHUSA HET, TO BHIOOPKH Ha3bIBAIOTCS He3aBUCUMBbIMH . [Ipy nCI0/Ib30BaHUHM METOJI0B
CpaBHEHHUSl TMPOBEPSETCS THUIOTE3a, YTO CPEJAHME 3HAYEHUS TEHEPAIbHBIX COBOKYMHOCTEW HE
pazIuvaroTCs.

B cnyuae HOpMasibHOro pacmpe/esieHusl 3HAa4eHMH B HE3aBUCHMBIX BBIOOPKAX HCIIOIb3YIOT
napamerpuyeckuil t-kpurepuii CTbIOAeHTa, a U1 3aBUCHMBIX BBIOOPOK NPEANOYTEHUE OTAAIOT
napHomy t-kpurepuio CTbIoieHTA.

[Ipn pacnpeneneHusIX OTIAMYHBIX OT HOPMAJIbHOTO MPHUMEHSIOTCS HEMapaMeTPUYECKUE METOb
cpaBHeHus. Ecin BEIOOpPKM HE3aBUCUMBIE, TO JIJIsl CPAaBHEHUS BBHIOOPOK NMPUMEHSIOT paHroBblil U-
kputepuii Manna-Yutnu. Eciin umeroTcst 3aBUCHMBIE BBIOOPKH, TO MPUMEHSIOT paHroBblii T-
KpUTepui Y WIKOKCOHA.

Tabnvua conpRxeHHocTM "2x2" >

YacToTel (abc.)
Cobeime 1 Beero

Bubopka 1 124 345
Beibopka 2 &3 164
YacToTw (%)

Cobbite 1 Cobeite 2

Beibopka 1 359 641

Bribopka 2 323 67.7
X2 P

Peaynetar .64 p=0.05

Pacuyer Oanee

CpaBHEHHE OTHOCHUTEIBHBIX YacTOT COOBITMH B JBYX Pa3HBIX BBIOOPKaX MOKHO IPOBECTH C
TIOMOIIBI0 aHANIN3a TAOJHUIBI CONMPAKEHHOCTH “2Xx2”. ]I mpOoBEpKU TUMOTE3bI MPUHAIIICKHOCTH
000uX BBIOOPOK K 00111 reHepalbHON COBOKYITHOCTH HCIIONB3YETCs ABYCTOPOHHUI Kputepuit X2 .
Ji1st KOppeKTHOM pabOThI JAHHOM CTATHCTUKU HEOOX0MMO, YTOOBI YaCTOTHI IpeBbIanu 3. B sueliku
TaOMUIBI 3aHOCAT YACTOTHI JBYX COOBITHH, HAapHUMEpP, YHCIO BBI3TOPOBEBIIMX W OOIEE YHUCIIO
nanueHToB. To e camoe MOBTOPSIIOT Ul APYrod BBIOOPKH, HalpUMeEp, YHCIO BBI3JIOPOBEBLIMX U
oO11ee YicIo MAaUeHTOB M0CiIe MPUMEHEHHUS UCCIIeyeMOro JIEKapCTBEHHOIO IIpernapara.
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ONATHOCTUKA

AMErHoCTHYECKAA MHDOPMATHEHCCTE >

YacToThl (abc.)
[Maronorna+ [MaTonorua-

Tect+ 45 B4

Tect- 32 76

HyBCTEMTENEHOCTL 58.44%
CrneundmiyHoCTE 54 29%
MporHos +pesynkTara 41.28%
lNporHozs -peayneTara T0.37%
TouHoCTb 55.76%
PacnpocTpaHeHHoOCTE 35.48%

Pacuer Oanee

JUis OLIGHKM JMAarHOCTUYECKOW HMH()POPMATUBHOCTU PAa3JIMYHBIX METOJOB NPUMEHSIOT OLEHKY
nokaszaTesiell 4yBCTBUTENIbHOCTH, CHEHM(PUUHOCTH, TECTOB IMPOTHO3UPOBAHUS MOJOKUTEIBHOTO U
OTPULIATEIBHOTO PE3YIbTaTOB.

* UysctButenbHOCTh (TP/(TP+FN)*100) nmokassiBaet kak 3¢p(HEeKTUBHO TECT BBISBISET
3a0o0JieBaHue.

* Crnettuuunocts (TN/(FP+TN)*100) moka3pIBaeT Kak XOPOLIO TECT OMpeAeIsIeT HOpMy
(oTcyTcTBHE 3a00JI€BaHNA).

* [TonoxxurenpHas nporaoctuyeckas neHHocTs (TP/(TP+FP)*100) onpenensieT kak 9acTo MarueHT
C TIOJIOXKHUTETBHBIM TECTOM UMEET JIaHHOE 3a00JIeBaHHE.

* OrpunarenpHas nporaoctudeckas 1neHHocTh (TN/(TN+FN)*100) onpenenser kak 4acTo MaueHT
C OTPHIIATEIBHBIM TECTOM HE HMEET JIaHHOTO 3a00JIeBaHUsI.

* Tounoctb niporro3za ((TP+TN)/(TP+FN+FP+TN)*100) nmoka3siBaeT Kak 4acTo TECT JaeT TOYHBIN
OTpUIATEIbHBIN WU MOJ0KUTEIbHBIN pe3ysbTarT.

* Pacnpoctpanennocts 3aboneBanus ((TP+FN)/(TP+FN+FP+TN)*100) mnoka3eiBaeT dYacToTy
3a00JIeBaHUs B JAHHOW TPYIIIE TAIIMEHTOB.
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KNACTEPHbIV AHANN3

147 W Paccrosmue
1,3 O Npupocr

1,2
1,11

1]
02,91
0,81
0,7
0,51
0,51
0,41
0,3
0,2

0,1

OBLLAA CXEMA AHATTN3A

MeTobl KITaCTEpHOTO aHAIM3a MPETHA3HAYCHBI IS Pa30ueHHUsT MHOXKECTBA OOBEKTOB Ha KIIACCHI
(TpymIibl, KJIacTephl), TaK YTOOBI KaXKIIbI OOBEKT MPUHAIICKAT TOJIBKO OJHOMY KJIacCy W B OJUH
KJIacc MonaJiaiu Haubosee CX0AHbIe OOBEKTHI.

1. OHpe):[eJ'II/ITL PacCTOAHUEC MCXKIY 00BEKTAMH .

2. BBI6paTB METOAUKY OLCHKU PACCTOAHUSA MEKTY OIM3KHX 00BEKTOB.

3. Ilocne rpynmupoBKH JaHHBIX (KJIACTEPH3AlMU) HYKHO OICHHUTh KAa4ecTBO, T.e. HA KAKOM IIare
MOJIy4eHBl HauboJiee ONTUMaJIbHbIE TPYIIIHI (KJIaCTEPHI).

3aMeTI/IM, qTO MCTOA BCChbMa Cy6’beKTI/IBeH U OOJbIIIe roguTcsa Ajid reHepalur HOBBLIX I/I,I[eﬁ! I[J'ISI
MMOJIYyUYCHU COJICp)K&TCJ'IBHOfI KJ'IaCCI/I(I)I/IKaHI/II/I IMOJIC3HO BOCIIOJIb30BATHCA CIICAYIOINHNMU COBETAMMU!

* [IpumMeHsiiTe K JaHHBIM HECKOJBKO AJITOPUTMOB KiIacCU(DUKAIMU C TOCIEIYIOIIUM CPaBHEHHEM
PE3yNbTaTOB. DTO MO3BOJISET BHIOPATh yCTPAUBAOIINIA BaC pe3yJbTaT, T.€. MOATBEPKIAIONINI BalTy
3amMedaTenbHyI0 ueo!

* Mcnonp3yiiTe HECKOJIBKO METPUK M HECKOJIbKO BapUAHTOB MapaMeTPOB, YIPABISAIONIUX pabOTOM
anropuTMa (Tu0Kasi CTpaTerus), ¢ MOCIeAYIONIMM CpaBHEHUEM pe3ynbTaToB. [Ipu 3ToM BeIOMparoTCs
BapHaHT Kiaccudukanmuy Hanboiee yCTOMYUBBIN K BapHAIUU TApaMETPOB.

* PesynbraThl KiIacCUpUKAUU TEM yCTOHYMBEE, YeM OO0Jjblle 0ObeM BBHIOOPKH W YEM MEHBIIEe
OTHOIIIEHUE Pa3MEPHOCTH (YMCIIa TApaMETPOB MO KOTOPHIM MPOBOJUTCS KJIACTEpU3alUs) K 00beMy
BBEIOOPKH.
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* Hanmuume aHOManbHBIX HAOMIOJCHMIA, KaK MPABWIO YXYAIIAET Pe3yJbTaThl KIACCU(PUKAIUH,
"coxumast" umeronuecs kiaccel. [loaToMy HeoOxo1MMa MpoBepKa HATMYUS TaKUX HAOMIOICHUN U UX
yAaneHue.

PACCTOAHNE MEXRAY OB bEKTAMU

KnacTepHEIA aHanms >

Yucno KknacTepoe: 4

[NepemMeHHanA KNACTEpPOE: ]
PaccroAHnA mexay ofbekTamu; ]

Cofep#aHne KNacTepos: ]

PaccTtoAHue Mexay odbekTami
() EBKNMOORD
© WaxanoxoGnca

() XemMmuHra

MexKnacTepHoe paccToAHWE (MeToakl)
() "BnwsHero cocena” () LieHTpoMgHENA

()"HankHero cocega”™ () Yopoa

0 CpegHeii ceAzn (" TMEKNE"

Bb160p MeTpuKH SBIISIETCS Y3JIOBBIM MOMEHTOM HCCIIEIOBAHUSA, OT KOTOPOTO PEIIAoIMM 00pa3om
3aBHCUT OKOHYATEJIbHBIA BapuUaHT pa3OMeHHss OOBEKTOB HA KIAcChl. Hipke omucaHbl KPUTEPHUH
BBIOOpA TOW WJIM MHOW METPHKH.

[Ipu ucnonp3oBaHuKM MeTpUKU EBKIIMIA MPOBOIUTCS HOPMHUPOBAHUE JUISl YCTPAHEHUS pa3iuuuii B
Macmrabax mapameTpoB. JTO OMPaBIaHO, €CIM Pa3dpoc 3HAYEHHH COOTBETCTBYET HOPMAJIbHOM
ciy4vaifHoi mucnepcun. Ho ecnm pa3Opoc cBsi3aH ¢ HAIMYMEM IOJAKIJIACCOB, TO HOPMHUPOBAaHHE
Oecriosie3no!  YuruTe, YTO HOPMHPOBAHHME NPEYBEIMYUBACT POJb PE3KO  BBIACISIONIUXCS
HaOmoaeHuid. JIJis mpuMeHeHus: JaHHOW METPHUKHU TpeOyeTcsi COOTI0ICHUE CIAEAYIOMINX YCIOBHIA:

* [IpusHaku OHOPOJHBI IO (PU3UYECKOMY CMBICITY.

* Bce mpu3HaKy BasKHBI IIPH OTHECEHUU 00BEKTa K TOMY HJIM HHOMY KJlaccy (MHaue TpedyeTcs
B3BelICHHOE EBKIINIOBO paccTOsHIE).

® HpI/ISHaKOBOC IIPOCTPAHCTBO COBIAAACT C TCOMECTPUUCCKHUM ITPOCTPAHCTBOM.

* OOBEKTHI U3BJICKAIOTCS U3 T€HEPATbHBIX COBOKYITHOCTEH, OMMCHIBAEMBIX MHOTOMEPHBIM
HOPMAaJIbHBIM 3aKOHOM C OJIHOM U TOU ke MaTpUIlel KOBapUalliu.

» KoMnoHeHTEI 00bEKTa B3aMMOHE3aBUCUMBI M1 HMEIOT OIHY U Ty XK€ JUCIICPCHUIO.
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Jlns npuMeHeHust MeTpuku MaxanonOuca Tpedyercs coOI0AeHNE CIEAYOUUX YCIOBHM:
* [Ipu3Haku 00BEKTa 3HAYUTEIEHO KOPPEIUPYIOT MEXKITY COOOH.
* [Ipu3HaKy UMEIOT Pa3NUYHYIO0 3HAYUMOCTH JIJIS Kaccu(UKaluy.

* OOBEKTHI U3BJICKAIOTCS U3 rEHECpaJIbHbIX COBOKYHHOCTCﬁ, OIMMCBbIBACMBIX MHOT'OMEPHBIM
HOpMAaJIbHBIM 3aKOHOM C O,I[HOﬁ U TOU XKe ManHHeﬁ KOBapuanuu.

* HopmupoBanue ne tpeOyertcs.

Paccrosiane XeMMuHra HCrob3yercs Ui 00BEKTOB, 3aJaBAEMbIX IUXOTOMHUYECKIMHU (OMHAPHBIMH
- €CTh, HET) MMPU3HAKAMH.

PACCTOAHNE MEXAY IPYTTITIAMMW

MeToz 0/1M:KHEro coceia OnpeiessieT PacCTOSIHHIE M0 IBYM CaMbIM OJIM3KUM O00bEKTaM TPYIIIL.
JlanHas ctpaterus MOHOTOHHAS, T.€. MOCJIE0BATEIHLHOCTh MEP Pa3IUIUi TOCTEIEHHO
OJIHOHATIPABJIEHHO W3MEHSETCS, U CHIIBHO C)KUMAET MPOCTPAHCTBO, YTO PA3MBIBAECT IPYIITHPOBKY.
MeToz npeanouTuTeNeH s TPy BBITAHYTON (OPMBI WK C BHITSIHYTBIMH OTPOCTKAMHU, U €CIIH
BaXHO He pa30MeHue Ha IPYIIbI, a OL[EHKa MEpPbl CMEKHOCTH.

Meron nanbHero cocena npeanoxen P.MacNaughton-Smith (1965). PaccTosnue Mexay rpynnamu
oIpejiesiieTcs MO0 ABYM CaMbIM JalbHUM 00BEKTaM ATUX Ipymil. JlaHHas cTparerus MOHOTOHHA U
CHJIBHO PacTSITUBaeT MPOCTPAHCTBO - TPYIIIBI pa3IuyaroTcs OoJIbllle, 4eM Ha caMoM jeie. Meron
HPEANOUTUTEIbHEE UCIIOIb30BATh JUIsl KOMITAKTHBIX IPYTII TUIIA IIAPOBbIX.

Hentpouanbiii metox npemioxen R.R.Sokal u C.D.Michener (1958). Paccrosinue onpeznensiercs
MEXIY [eHTpaMu rpymi. JlaHHas cTpaTterus HEeMOHOTOHHA, TIOATOMY HCIIONB3yeTcs pesiko. Meton
COXpaHseT METPUKY MPOCTPAHCTBA U MPEANOYTUTENEH /I €CTECTBEHHOI'0 pa30MeHuUs Ha TPYIIIbI He
OYCHb CJIOKHON (OPMBI.

MeTton npupanieHuii BHyTPUIPYNIIOBOIl CyMMBbI KBaJpaToOB OTKJIOHeHMii ipenoxen J.H. Ward
(1963). O0penuHAIOTCS TaKuE JIBE ITPYIIIbI, KOTOPbIE BEAYT K MUHUMAJIbHOMY YBEJINYECHHIO
BHYTPUIPYTNIIOBOI CyMMBI KBapaTOB PACCTOSHUM MEXKIY KaXKIbIM OOBEKTOM U CpeJHEH 10 Tpymre,
coJiepKalieMy 3ToT 00beKT. JlaHHas cTpaTerusi MOHOTOTOHHA U pacTATHBAET MPOCTPAHCTBO.

Metoa rpynnosoro cpeadero npemioxen G.N.Lance u W.T.Williams (1967). Paccrosiane mexy
rpyIIaMHy ONpeessieTcs Kak CpeHee pacCTOSTHUE MeXTy 00BbeKTaMH JIBYX 3THX rpyni. JanHas
CTpaTersi MOHOTOHHA M COXPaHSIeT METPUKY NPOCTPAHCTBA. METO I MPEeAOYTHTENIEH JIIS
€CTECTBEHHOTO pa30MEeHHUs Ha TPYIIIBI HE OYSHb CIIOKHOU (OPMBI.

I'ubkuii MeTOx U3MEHSIET METPUKY IMPOCTPAHCTBA B 3aBUCHMOCTH OT 3HAYCHUS KOHCTaHThI b. Eciu b
paBHo 0, TO TPOCTPAHCTBO HE H3MEHSETCS, €CIM b TPUHUMAET IOJOXKHUTEIBHOE 3HAYCHUE -
MPOCTPAHCTBO CXKUMAETCS, a OTPUILIATENIFHOE 3HAYeHUE - pacTsaruBaeTcs. OOBIYHO MPUMEHSIOT
KOHCTaHTy paBHYI0 -0.25. JlaHHasi cTpaTerusi MOHOTOHHA.

KAYECTBO TPYMNIMMPOBKU

Hcronp30BaH mokas3aTelb IIPUPOCTAa PACCTOAHUA HA KAXKIOM HIare KJ'IaCCI/I(I)I/IKaHI/II/I.
MakcumMabHbBIN IMPUPOCT MOKA3bIBACT, YTO HAYUHAIOT O6”[)6I[I/IH$ITI>C$I JAJIbHUE KJIACChI, U BEPOATHO
Ha OpeAbLAyIIEM Hiare OblIa ONTUMAaJIbHAS KJ'IaCCI/I(l)I/IKaI_II/IH.
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[Tporpamma uMeeT KpUTEPHiA OIICHKH BBIOOpA I1ara, Ha KOTOPOM (OPMUPYETCS ONTUMAIbHAS
rpynnupoBka. Eciiu mpoucxouT MakCUMaIbHBIM MPUPOCT PACCTOSHUSA MTPU O0BEAMHEHUH C HOBOM
TPYNIOH, MPUYEM IPUCOEIUHAETCS TPy, CoepKaIias 0ojee OHOro 00bEKTa, TO
KJacCH(UKAIHsI Ha TPEBIAYIIEM [Iare sBIsIeTCS ONTUMATbHOM.

OCHOBHBIM KpUTEpHEM KadyecTBa M OOOCHOBAaHHOCTH TIOJYYCHHOTO pa30MEHUs SBISIETCA
co/iepKaTeNIbHbIN aHaIN3 Pe3yIbTaTOB, OCHOBAHHBIM HAa OCMBICJICHUH MCCIIEI0BATEIEM BO3ZMOXKHBIX
NPUYUHHBIX MEXaHU3MOB OCYIIECTBICHUS U 000COOIEHHS MTOJIyYEHHBIX TPYII OOBEKTOB.

PASHOE

COBETHI
“EcTb 10Xb, Har1as JI0Kb U cratuctuka.” (duzpasmu Jx.)

“IIpodeccronanusm mosib3oBaTells Kak (akTop ycrexa B pelnieH!H 3a7a9 aHaanu3a JaHHBIX
NPOSIBISIETCS B KaUeCTBE COOPAHHBIX UM JIAHHBIX, B Y€TKOW (hOPMYJIMPOBKE 1ieJIei MpOBeIeHUs
aHaAJIM3a U B JINYHOM Y4YacTUU B Mpoliecce 00pabOTKHU U MHTEPIPETAIH PE3yIbTaTOB.”
(Anexcanapo B.B.,AnexceeB A.U.,I'opckuii H.JI.)

“ITepBocTenIeHHOE 3HaYEHUE JIJIsT BEIOOpa 00bheMa aHATM3UPYEMBIX JTAHHBIX (YUCIIa 00BEKTOB, YHCIIA
MPU3HAKOB) JOJDKHBI HIMETh HECTATHCTUIECKUE COOOPAKEHHSI, BBITEKAIOIINE H3 0COOCHHOCTEH
npeametHoi obnacTu.” (Anekcanapos B.B.,AnekceeB A.W.,I'opckumii H.JI.)

“CraTUCTHKAa HUYETO HE MOXET CKa3aTh O MPUYUHHO-CJICICTBEHHON CBSI3U MPU3HAKOB.”
(Anexcanapos B.B.,AnekceeB A.U.,I'opckuit H./I.)

“He cnemyeT rHaTbcs 3a TOUHOCTBIO U3MEPEHUS KOJIMYECTBEHHBIX IPU3HAKOB, U30BITOYHAS
TOYHOCTH HE TIOMOTAET, & YacTO MEIIAeT MOUCKY pemieHus 3amaun.” (Anekcanapos B.B.,Anekcees
A.N..T'opckuit H.J1.)

“B 1enoM I mokasza oOIMX KaueCTBEHHBIX OCOOEHHOCTEN SIBICHUS 00JIee TIOIXO AN
rpaduueckue meronnl.” (Kokc [1.,Caemnn 2.)

“Bcee, 4TO KpUTEPUHU 3HAYUMOCTH MOTYT C/AEJaTh, - 3TO OI[CHUTh, COJCPXKAT JIH pacCMaTPHBACMbIE
JAHHBIE TOCTaTOYHO BECOMBIE CBUAETENILCTBA OTHOCUTENIFHO HAMIPABICHUS OIIPEEICHHOTO
pasnuuus B ykasannblii npoueccax”. (Koke J.,Cremn 3.)

““Mycop” Ha BX0jie IOPOXKAAeT “Mycop” B pe3yibpTarax!”.

“ITon6op u mpeaodpaboTka BxoHOM nHpopMarmu cheaaet 10 80-90% BpemeHH aHATUTHKA™.
“Jlyurmie ObITh TOYHO HEMPABBIM, YeM MPUOIH3UTENbHO TIpaBbiM” (Thioku J[XK.).

“CpenHee 3TO 33/I0XHYBIIAsACS MHAUBHyanbHOCTE (YaiTxen A.H.).

“OT N0XXKHOTO 3HAHUSI K ICTUHHOMY HE3HAHUIO .

“HaGmronennst 1 ©3MEPEeHHS HUKOTIa He OBIBAIOT PACIIPECIICHBI TI0 MariIeCKOM
KoJI0KoJ1I000pa3Hoi kpuBoit” (Moctemiep @., Teroku JIx.).
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“J171s1 CTMIIKOM pa30poCcaHHBIX “XBOCTOB’ BOOOIIE HE TOIYYaeTCs XOPOIINX Pe3yabTaToOB HU B
KaKoM CUTyalluu ¥ HU JUIsl Kakoro Metona ananuza” (Mocremiep @., Trioku J[x.).

“J10BOJILHO MPOCTOM aHAIM3 TAHHBIX MOXET MPOJIUTH CBET Ha TITyOoKyto npobiemy” (MocTterep
@., Teroku JIx.).

“CriiaxxuBaHue JaHHBIX CTIIAXXKHUBAET U (PYHKIIUIO, o yIexanyto oteHke” (Moctemiep @., Trioku
Jx.).
“IIpakTHUKH 4acTO pPa304apOBHIBAIOTCSA B MOJIEISAX THUIA YPAaBHEHH MHOXECTBEHHOM PErpeccuu, TaK

Kak “HpOl‘HOS” YAOBJICTBOPHUTECJICH JIMIIb JJId TCX JAHHBIX, KOTOPBLIC YyYaCTBOBAJIN B IOCTPOCHUU

moxenu. [lanenue cuibl mpencka3aHus Ha “‘CBEXHMX JaHHBIX JeHcTByeT yraerawome” (Mocremiep
@., Trroku JIx.)
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