CraTucrtnyeckme mMetoabl

nccnenoBaHus




-l

A nodzomosur me3uckl ceoez2o Ookrada, a 8bl noobepume
HeMHO20 cmamucmuku, 4mobbi ux 0bocHo8amk.



MaTeMaTnueckass CTaTUCTUkKa

MaTtemartnyeckasi ctaTucTuka - obnacTtb Hayku, nsydatroLlasi
clydyanHble ABMeHus1, paspabarbiBalollasd MaremMaTuyeckmne
METOoAdbl cucTemaTmnsaumnm, oopaboTkm N NCNoNb30BaAHUSA
CTaTUCTUYECKUX JAHHbIX ON1 HAaY4YHbIX N MPaKTUYECKUX BbIBOOOB.

CocTaBHbIMW YaCTSIMU MaTeMaTUYECKON CTaTUCTUKN SIBAAIOTCS:
(1) onncaHne gaHHbIX,

(2) cTaTncTmnyeckoe oueHnBaHne

(3) npoBepka CTaTUCTUYECKUX TMMNOTES.



3aMeyaHus

« CTraTncrtunyeckme MeTogbl OCHOBaHbI Ha JI02UKe.

« Cnenyet onacatbCd MPUMEHEHUA CTAaTUCTUYECKMX METOO0B
6e3 ux rnyboKkoro NOHMMaHMA 1 Be3 KOHTEKCTA, KOTOPbIM MOXET
OKasaTbCsl KpauHe BaXXHbIM.

* TonbKo nocne NOoCTUXEeHUS BHYTPEHHEWN NOMMKN KaxXaoro n3
METOA0B MOXHO C YyBEPEHHOCTbLIO FOBOPUTHL O CNOCOBHOCTH
nccnegosaresns 6e3 Tpyga NnpUMeHATb CTaTUCTUKY AN
N3yYeHns ABNeHnn,



CtaTucrnueckume AaHHble

YmcnoBble — HYncnosas CTaTUCTUKA

Yucnosble CTaTUCTUYECKNE AAHHbIE — 3TO YnCa, BEeKTopa,
dyHKLUMU. X MOXKHO CKlaabiBaTb, YMHOXaTb Ha

KO3 duumneHTbl. NMo3TOMYy B YUNCNOBOU CTAaTUCTUKe BonbLloe
3Ha4YeHne NMeIT pa3Hoobpa3Hblie CYyMMbl.

MaTeMaTnyecknm annapart aHanamsa CyMM CJly4YanHbIX
3/1EMEHTOB BblI6OpKM — 3TO (Kaccnyeckme) 3akKoHbl 60bLLINX
Yyncen U ueHTpasibHble npeaenbHbie TeopeMbl



CtaTucrnueckume AaHHble

HeuncnoBble — HeuncnoBasgd CTaTUCTUKA

HeuuncnoBble CTaTUCTUYECKUE AaHHbIE — 3TO KAaTErOPM30BaHHbIE
NaHHble, BEKTOPA pPa3HOTUNMHbIX NMPU3HAKOB, BUHAPHbIE OTHOLUEHMUS,
MHOXeCTBa, HeYeTKkMe MHoXecTBa n ap. X Henb3sa cknaabiBaTb U
YMHOXaTb Ha KO3 dunumeHTbl. [103TOMY HE MMEET CMbIC/1a FOBOPUTb O
CyMMax HEYMCNOBbIX CTaTUCTUYECKUX AaHHbIX. OHM ABNAOTCS
3/1EMEHTAMU HEYUCIOBbIX MaTEMaTUUYECKNX NPOCTPAHCTB (MHOXECTB).

MaTeMaTnyeckmnin annapaTt aHaam3a HeUYnC10BbIX CTaTUCTUYECKUX
AaHHbIX OCHOBAH Ha UCMOJZIb30BaHUN PACCTOSHUN MeXAY 3/1eMeHTaMu
(a Takxxe Mep 6/1M30CTU, NOKa3aTeNen pasnnumnsg) B TaKnX
NpOCTpPaHCTBax.



[lepeMeHHble

HaHHble (data) npencraenatoT cobom pesynsraThl
HabnaeHUn, UCNbITaHUW, HakannMBaeMble C LEenbHo
nocnenyroLwero U3y4eHns n aHanusa.

NepemeHHasn, npusHak (variable) - 3To HekoTOpas obLwaa ans
BCEX M3y4YaeMblX OOLEKTOB XapaKTepuCcTnKa nim cBOUCTBO,
KOHKPETHbLIE MPOSBNEHNA KOTOPOro MOryT MEHATLCS OT
0ObeKTa K OOLEKTY.

[MposiBNeHns npmusHaka Ha3biBalOT 3HAYEHUSMMU,
nokasaTtensiMu, anbTepHaTMBamMu, rpagauusmu.

PacnpeaeneHune nepemeHHou (distribution of the variable)
- COBOKYMHOCTb PasnunyHbIX 3HAYEHNIN, KOTOPblE NepeMeHHas
NPUHUMAET ANd pasnuUyHbIX N3ydaembiXx OObEKTOB.



OnpepeneHus

eHepanbHaa coBOKYNHOCTbL (population)  [MapameTpbl (parameters) -
- BCSl MHTEpeCyoLLas nccrnegosaTens YNCIOBbIE XapaKTEPUCTUKM
COBOKYMHOCTb U3y4YaeMbIX OOBLEKTOB. ) reHepasibHOM COBOKYMHOCTW.
Bbi6opKa, BbIOOpOUYHAsA COBOKYMNHOCTb e CTaTtucTtukm (statistics) -
(sample) - HekoTOpasi, 06bIYHO HeDoONbLUAs, YNCNOBbIE XapaKTEPUCTUKM
YyacTb reHeparibHOM COBOKYMHOCTM, —> BbI6OPKMN.

0T6|/|paemaﬂ cneunaribHbIM o6pasoM n
nceneagyemasd C uernbio nojfty4yeHnd BbiBO4OB
O CBOMCTBax reHepasibHOM COBOKYIMHOCTMN.

 Tunote3sa (hypothesis) - npeanonoxeHne OTHOCUTESTBHO
napameTpoB reHepasibHOM COBOKYMNMHOCTU, KOTOPOE NOANEXNT
NpOBEPKE HA OCHOBE aHann3a BbIOOPKN.
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N3MepeHue siBJ/IGHUMN

UamepeHne (measurement) o3Ha4yaeT NpMCBOEHUE YNCEST
XapakTepuUcTnkam nayvaemMbiX 0ObEKTOB, SIBIEHUIW COrfiacHO

HEeKOTOpPOMY npasuny.
LLikana (scale) ectb npaBuio unu anroputm, B COOTBETCTBUM C
KOTOPbIM N3y4yaeMblM 00beKkTaM, ABNEHNAM MpUcBanBaoTCS
yucna.



TUNbl AAQHHbIX

 [HOuckpeTHble gaHHble (discrete data) npeacraensoT cobon
OTAErNbHble 3HAYEHUA NpM3Haka, obLlee YNCNo KOTOPbIX
KOHEeYHO OO ecrnn DeCcKOHEeYHO, TO ABNAETCA CYETHbIM, T.€.
MOXET ObITb NOACYNTAHO HATyparbHbIMU YMCAaMU OT OOHOrO
10 OeCKOHEYHOCTMI.

 HenpepbiBHble gaHHble (continuous data) moryT npuHnmaTb
noboe 3HavyeHne B HEKOTOPOM MHTepBare.



Kputepun namepeHmm

HapgexHocTtb uamepeHus (reliability) o3HavyaeT BO3MOXXHOCTb
Nony4YnTb cornacyrLwmecst pesyneraTtbl MPU NOBTOPHbIX

JocTtoBepHOCTb namepeHus (validity) osHavaer
COOTBETCTBUE MeXAy pesylibTatamu USMEPEHUs U ero Lensamu,
MeXay BblbpaHHOW LLKaron n nccregyemMbiMmn nepeMeHHbIMU.
N3MEPEHUSIX XapaKTEPUCTUK OBbeKTa.

3aBeplieHHOCTb namepeHus (exhaustive) ozHayvaert, 4YTo B
pesyrsrate n3aMepeHnst Mbl JOSMKHbI NOAYYNTb KaKon-rnnbo
pesynbrar.

EavHcTBeHHOCTb namepeHusa (mutually exclusive)
O3Hay4aeT, YTo B pe3ynbrarte N3MepeHus Mol
NOSTy4MM TOSbKO O4HO 3HaYeHne NepemMeHHOoN.



N3MeputenbHbie wkanbl (C. CTuBeHC)

HOMMHATUBHAA, UM HOMUHarbHas, Unn wkana
HaMMeHOBaHUI (B TOM YUCIle AMXOTOMUYECKas)

nopAaanKkoBad, UM paHrobad, Ui opamHalibHaga LWKaria
NHTEePpBalibHadA, W LWKalla paBHbIX MHTEPBAJioOB
LHKaJ1a PaBHbIX OTHOLLUEHUN UNK peENAUNOHHAA WKala



CTnBeHcOBCKas TUMNOMOrNSA U3MepUTENbHbIX LLKan nonyvunna
NMOBCEMECTHOEe pacrnpoCcTpaHeHne, ogHaKo, M0 MHEHUIO
Cyxopgonbckoro I.B. k yncny nameputenbHbIX LWKan OTHOCATCS
TONbKO MHTEPBalbHbIE N PENSALNOHHbIE LLKaIbI.

[MpMeHeHne cTaTUCTUYECKOro MeToaa onpenenseTcs, npexae
BCErO, LLIKaron B KOTOPOW N3MepeHa nepeMeHHas.



LLkana

OcobeHHOCTH

NMpumep
HomunHanbHasa CoaepXXnNT TONbKO KaTeropuu, Xob6u ctygeHTa. Tonbko
OaHHble He MOryT Ha3BaHue.
ynopaaovnBaTbCs
[NuxoTtomunyeckasa | CooepxuT aBe Kateropum [Mon ctygeHTa. TpeTbero He
OaHo, ecrnn He paccMarpuBaTb
NCKITHOYEHNS.
[MopsakoBas Kateropuun moryt MecTo Ha copeBHOBaHUAX.
yNnopaaovnBaTbCs, HO pasHoCTM | Jlydlie pesynbTarT - Bbllle MeCTO.
He MMeIOT CMbICcSa
NHTepBanbHagd PasHoCTU Mexay 3Ha4YeHnsaMU Temnepatypa ctygeHTta. Y
MOryT ObITb BblYUCIEHBI, HO HET | 60SIbHOrO BbIlwe Ha 1-2°C
OTHOLLEHUM
OTHocuTenbHas | MimeeTca Touka oTcyeTa, Poct ctyoeHTta. OguH B 1,2 pasa

BO3MOXHbl OTHOLWWEHUA MeXOy
3HaA4YEeHNAMU

BbiLLE OpYroro




NpeancraBneHme AaHHbIX

[ pynnupoBKa

TabynupoBaHue

PaHXnposaHue

PacnpeoeneHue 4acToT
MHTepBanbHoe pacnpegeneHnsa 4acTtoT
CTtartuctunyeckue pagbl

[ padonyeckoe npencraBrieHne gaHHbIX
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Mepbl u3MeH4YnBOCTU (BapMaTUBHOCTH)
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CraHpapTusa uns LKA

JTtoboe MHOXECTBO N AaHHbIX CO CPeAHUM U CTaHAapPTHbIM OTKITOHEHMEM SXx
MOXXHO npeobpasoBaTb B ApYyroe MHOXeCTBO co cpeaHum O 1 ctaHgapTHbIM
OTKITOHEHMEM 1 TakMMm 0bpa3oMm, YTO rnpeobpasoBaHHblE 3HAYEHUA DyayT
HEeNoOCPeaCTBEHHO BblpaXaTbCsl B OTKITOHEHUSAX UCXOAHbIX 3HAYEHUN OT

cpeaHero, USMepeHHbIX B eAnHnuax CtTaHaapTHOINO OTKITOHEHUA. HoBble
3Ha4YeHNA Ha3biBaklOT 3HAYEHNAMU Z.

MHOXeCTBO JaHHbIX MOXHO PacrnofioXnTb Ha NOOON LKane, To eCTb UM

MO>HO NpunucaTb Xenaemole cpegHee (d) n ctaHgapTHOE OTKITOHEHME (C),
NOSIb3YSCb BblPpaXXeHNEM
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UccnenoBaTenbCKMM aHANIN3 AAHHbIX

. UccnepoBaTtenbCckun aHanu3 pgaHHbIX (Exploratory Data
Analysis - EDA) npeactaBnsiet cobon npuMeHeHue
CTaTUCTMYECKNX METOLOB ANS NpeacTaBlieHns, ynopsaoyeHns
OaHHbIX U MOHMMAaHUSA NX BaXXHENLLUNX XapaKTePUCTUK.

° OTO KOMIMMNEKCHbIN aHann3 XapaKTepUCTUK pacrpenerieHnd

N3mMepeHune LueHTpanbHOW TeHAEeHLMH
N3mepeHune Bapuaumm.

HaxoxaeHue v aHanus Bbl6pOCOB. BbloeneHue reaHny and
Bbl6pOCOB, daHalln3 SKCTpeMalibHbIX U YMEPEHHbIX Bbl6pOCOB.

AHanus opmbl pacnpeaeneHusi. Boluncnenne n aHanms
KO3DPULMEHTOB aCMMMETPUN N KypTO3uca.

= W=



BepoATHOCTb (K/1accuueckoe onpeaesneHme)

P<A>=%

BepoATHOCTBLIO COObLITUA A HAa30BEM OTHOLLIEHNE
yucna 6raronpuUsaTHbIX NCXO40B K 00LeMy Yncny
arieMeHTapHbIX NCXOO0B (Knaccuyeckoe ornpeaerieHme
BEPOATHOCTN).

BeposaATHOCTb JOCTOBEPHOro cobbITUS paBHa eauHULE
BeposaTHOCTb HEBO3MOXHOMO CODbLITUS paBHa HYMIO.

BeposaTHOCTb Nto60ro cobbITUs HE MOXET ObITb
MeHbLUe Hyns n bornblie eauHnubl: 0 < p(A) < 1.



BeposiTHOCTb (CTaTUCTUUYECKOM onpeaeneHme)

e BeposaTHOCTb cOObLITUA A - NpeaernbHagda
OTHOCWTENbHAasA YacToTa NOSIBNEHNS
s cobbITna A Npu NPOBEAEHUN CEpUM
P(A)=lm—" )0 iranuii, Npu HeorpaHMyeHHOM

=20 n

® yBEITNHEHNN UX HAUCTIA.
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Bbi6opku

« 3aBuUCUMble (CBA3HbIE)
* HesaBucumble (HeCBS3HbIE)

TpeboBaHUA K POPMMPOBAHUIO BbIBOPOK:
« OgHOpOAHOCTL

* Penpe3eHTatBHOCTbL

* [TOBTOPHOCTb UM 6€3NOBTOPHOCTb



yeaeneHve obbnema Bb160opku (Ans
COLIMOJ/IOrMYEeCKUX, Nefarormyeckmx u
NCUXOJIOrMYECKUX nccneaoBaHmm)

NPUHATO cuYnUTaTh, YTO Npu N = 60 BbIDOPKA DosbLUas Unu
pernpeseHTaTnBHAaA, HO Takoe AefeHne ToXe BeCbMa YCITOBHO;

HanbonbLwmin 06beM BbIDOPKM HEODXOANM Mpu paspaboTke
anarHoctmnyeckon metoamkn — ot 200 go 1000-2500 yenosek;

ecnn Heobxoanmo cpaBHMBATbL ABeE BbIOOPKM, X obLlas
YMCIEHHOCTb AOMMKHa bbITb HEe MeHee 50 YyenoBeK; YNCNEHHOCTb
CpaBHMBAEMbIX BbIOOPOK AOMMKHA ObITb NPUBIN3NTENBHO
OJVWHAKOBOMW;



eaeneHue o6bnemMma Bbl6opku (Ans
COLIMOJ/IOrMYEeCKUX, Nefarormyeckmx u
NCUXOJIOrMYECKUX nccneaoBaHmm)

ecrnn n3y4vyaeTcsa B3anMOCBSI3b Mexay Kakumun-nmbo cBoncTeamu,
TO 06beM BbIOOPKM AOIMKEH ObITb HE MeHbLUue 30-35 4YenoBek;

4yeM Oornblue N3MEHYMBOCTb M3y4aeMoro CBOMCTBa, TemM bonbLue
OOIMKEH ObITb 00beM BbIOOPKU. [10STOMY M3MEHYMBOCTbL MOXHO
YMEHbLUATb, yBENM4YMBas ogHOPOAHOCTb BbIDOPKK, HArnpumep no

nony, Bo3pacty n 1.4.. npm 3tom, eCteCtBeHHO, YMEHbLLUAKTCAH
BO3MOXHOCTU reHepasrin3daumm BbiBO4OB.



CtaTucTuyecKkMmn MeTopa onpeaeneHus
o6bemMa 6e3noBTOPHON Bbl6OPKM

t’- 0’ N

n —
rae hn— obbem BbIOOPKU 2 2 27
’ N-o”+t" -0
0 — CTaHOJapTHOE OTKIMOHEeHne,
N — 06beM reHepanbHOM COBOKYMHOCTH,

a — npegenbHas owmnbka penpe3eHTaTUBHOCTHU, 3a4aeTcs 06bIYHO B
npegenax ot 0,01 go 0,10 c Hanbornee YacTbiM ynoTpebneHmem 0,05 (5%);

t — TabynupoBaHHas KOHCTaHTa, TabnNYHble 3HAYEHUS ATON BEMNYUHDI
cnepywowume: t=1,96, npn a=0,05; t=2,58, npu a=0,01.



NcecnegoBaHue

BbibopoyHoe ChnoLLHOe
/ —>
LleneHanpasneHHoe Cny4yanHoe (BepOSATHOCTHOE)
(ecTb CNMCOK reH.cos. ) / \
C y4yeTom rpynn Bes yyeta rpynn
(KJ'IaCTepOB) (KJ'IaCTepOB)
BbI60pKI/I BbI60pKI/I Bb|60p|<|/1

KBoTHas Tunnyeckas / KnactepHas / [MpocTas
\J

CTuxmnmnHas CtpatudumumnpoBaHHble  CuctemaTMsaMpoBaHHas



Anroputm pewieHus

OnpepennTtb, Kakas MoAernb KaXeTcs Hanbonee nogxoasawen ans
[0Ka3aTenbCTBa HAY4YHbIX NPeanonoXeHui

O3HakoMUTbLCS C oNMcaHMemM MeToaa, npuMmepamMmn U 3agavdamm

PaccmMmoTpeTb orpaHUYeHns KpUTEPUST N BO3MOXKHOCTbL cbopa
HeoO0X0aMMbIX AaHHbIX.

Onpenennutb 06bEM BbIOOPKU
Ob6ecneunTb OOCTYnN K BbIDOPKE

[MpoBecTn nccnegoBaHue, obpaboTaTb MNosTyYeHHbIE AaHHbIE MO
3apaHee BbIDpaHHOMY anroputmy

Ecnu orpaHnyeHus BbINOMHUTL HE yaanock, 0bpaTtntbes K
npeablayLWwuM Lwaram, Korga AaHHbIe YXKe Mony4YeHbl.



Cxema nMPUMEeHEeHUNA CTaTUuCTn4eCKnxXx MmetToaoB

CDOpMyJ'I NPYIOTCA Cmamucmu4eckKue curiome3bl.

Ho: runotesa 06 oTCcyTCTBUM pasnuymnn (Tak HasbiBaemMmasi Hysieeas
a2urnomea3sa)

H1: runotesa o0 3Ha4MMOCTM pasnnuum (Tak Ha3blBaemag
aslbmepHamueHasi 2uriome3sa)

,D,J'Iﬂ NPUHATUA peLIJeHl/II7I O TOM, KaKkylo U3 rimrioTes crieayet npuHATb,
UCMOJIb3YHOT pellarLline npasuiia — cmamucmu4ecKue Kpumepuu

To ecTb, Ha OCHOBaHUM MHOPMaLUK O peaynbTatax HabnoaeHnn
BbIYUCNSAETCSH YMCIO, Ha3blBaeMOE IMMUPUYECKUM 3Ha4YeHUemM
Kputepus.

OTO YMCno cpaBHMBAETCS C U3BECTHbLIM (Hanpumep, 3agaHHbIM
TabNWUYHO) 3TANOHHbLIM YMUCNOM, Ha3biBAaEMbIM KPUMUYECKUM
3Ha4YeHuUeM KpUTepus.



KputTnyeckme 3HauyeHus

HaxoaunTcsa no cneuuanbHbiM Tabnuuam — ans Kaxgoro Metoga ceBou

Tabnuua

3aBuCAT UnNu ot obbemMa BbIOGOPKKU, NN OT KONMYECTBA MHTEPBANOB,

NN KonnyecTea BbIDOPOK

3aBUCAT OT YPOBHSA 3HAYMMOCTU

— YposHu 3Ha4yumocmu - 8eposimHocmb oWUbKU, 3aKovaroujelics 8

OMKITOHEHUU (He NMpuHAMuuU) Hyrneesou aurnome3ssl, Koeda oHa
8epHa, mo ecmb 8epPOSIMHOCMb MO20, YMO pPa3iuvyusi CO4MeHsI
Cyw,ecmeeHHbIMU, a OHU Ha caMom Oerie criyqalHabl.

— O6b14Ho pasnudarom (p) 0,05, 0,01 u 0,001.



lMpaBuia NpUHATUA rMNoTes

Ecnun nonyyeHHoe uccnengoBarenieM aMnmpuyeckoe 3HadeHue
Kputepua okasbiBaeTCA MeHbLUEe UMK PaBHO KPUTUYECKOMY, TO
NPUHUMAETCA HyJieeas curiomeasa.

B npoTtuBHOM cny4yae, ecrnv aMnmpuyeckoe 3Ha4yeHne Kputepms
OKa3blBa€eTCA CTPOIo oonbLue KPUTNYECKOIo, TO HyleBad
rmnoTe3a oTBepraeTcd n NpuHUMaeTca asibmepHamueHas
curiomeasa.

B pasHbIX Haykax NPUHATO CYMTaTb HU3LWMM pasHbI YPOBEHb
CTaTUCTUYECKOMN 3HAYMMOCTU, HaNpmmep

— B ncuxonoruu — 3to 0,05

— B 3KOHOMWUKe, pusuke — ato 0,01



pachbnyeckas MHTepnperTauums
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NMHTepnpeTauus OoTBEeTOB

* 1y = 0,06069. ['nnotesa HO oTBepraetTca u
npuHnmaetca rmnotesa H171 (npu a<0,01).

= J[locmosepHocmb cocmasndem 99%.

* 1y = 0,06069. ['Mnotesa HO oTBepraetTca u
npuHnmaetca rmnotesa H171 (npu a<0,05).

= JlocmoeepHocmb cocmassndem 95%.



SAE

Knaccncpmkauma 3apad

BbiaBneHne pasnmymn B ypoBHE UCCIieayeMOoro
npu3Haka

OueHkKa casura 3Ha4yeHnn nccnegyemMoro npusHaka
BbiaBneHne pasnmuun B pacnpeneneHnn npusHaka.
BbigsneHne cteneHun cornacoBaHHOCTU NU3MEeHEeHUN

AHarnns3 nsmMmeHeHuUn npusHaka nog BrnmsHnem
KOHTPONMPYEMBbIX YCIOBUU

MeToabl MHOrOMEPHOro aHanusa



3p METOA0B ANA ONpeAesieHNs
CBSI3M MeXAy nepeMeHHbIMU

¢ KoadppuumeHT Koppenauum lNmnpcoHa

T - KOO PMUNEHT Koppenauun KeHganna

R — 6ucepuanbHbi KO3 MULMEHT Koppenaumm

N - KOppenaunoHHoe oTHoweHue [npcoHa

r's - KOA(POULUMEHT paHroBoun koppensaummn CnupmeHa

xy - KOOPAPULMEHT NMHEenHon kKoppensumm lNnpcoHa
MHoXecTBeHHas 1 YacTHasa Koppensauug

JlnHenHas, KpuBONIMHENHAA N MHOXECTBEHHas perpeccud
DaKTOPHLIN U KracTepHbIW aHanu3bl



HauaibHoe cocioaHle ROHEYUHOE COCIDAHIIE
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KoppensiunMoHHbIM aHanu3




JInHenHasa nonoXxuTtenbHas CBs3b

10 7

o N B~ OO
[ T B

10

KpnBonuHenHasa cBs3sb

InHenHas oTpuuaTtenbHas CBA3b

10 1

O N B~ O
L e

10

Cny4yanHas cBfi3b




CmeneHb (Ccna nnu TecHoTa) KoppensyMoHHOU
CBSA3U onpenenderca no BennynHe KoadduumneHTa
Koppenaumn, obo3HavatoWwerocs 4acTto Kak r.

-1 <r<+1.

Cuna cBA3WN He 3aBUCUT OT ee HanpaBneHHOCTU U
ornpenenserca rno abcontoTHOMY 3Ha4YeHNIO
KoadpdomnumneHTta koppenauum /r/.

Ecnu koaddpununeHT Koppenaunum no Moaynto

oKa3sblBaeTcd 6rnm3knum K 1, 1o a1o COOTBETCTBYET
BbICOKOMY YPOBHK CBA3U MeXOYy nepemMeHHbIMN.



Ty nIkaael

[Tepemennas A

Ilepemennas B

Mepa cBsA3u

HNuTepBanbHas unu
OTHOIIIEHUN

HNuTtepBanbHas unu
OTHOIIICHUN

Iy~ KO3 PUITMEHT JIMHEUHOHN
koppensauuu [lupcona

[TopsnkoBas,
MHTEPBaAJIbHAS
150051
OTHOLICHUM

[TopsaakoBas,
VHTEPBaJIbHAA
NI OTHOIIICHUM

I, - KOOQUIHUCHT PaHTOBOM
koppessinuu CnupMeHna

[lopsaakoBas

[TopsakoBas

T - KOO (PUIUEHT KOpPEIALNU
Kennamia

JIluxoTromuueckas

JlmxoTromuueckas

¢ ko3 punment koppesinuu Iupcona

JIluxoTromuueckas

ITopsinkoBas

R . — paHroBo-0OucepuanbHbIN
KOA(DPUITUESHT KOPPEIISIIUU

Jluxoromuueckas

HNuTtepBanbHas unu
OTHOIIICHUU

R_ — OucepuanabHbiii KOOQOUIHCHT

KOppEALUU

HNurtepBanbHas

[TopsinkoBas

He pa3paboran




O6buwas knaccugukayusi

cunbHasa, unn tecHasa | npu r> 0,70,
anMep cpenHss npn 0,60 <r < 0,69;
yMepeHHas npun 0,30 <r < 0,49;
e r=0,67 / crnabas npu 0,20 <r<0,29;
e r=0,12 o4YeHb cnabasd npu r<20,19.
» r=0,98 ?
 r=-0,67 . YacmHasi knaccugpukayusi

e r=-0,13 \ * ro,05= 0,69

* r=0,79 * 10,01= 0,89 * 1001=0,78



