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HuncumninmnHa « CtatTuctnyeckmne Mmetogbl B

MNCUXOJ10Ir M »
® Ll,enb KypcCa: Hay4nTbCA rpaMoTHOMY NCIMOJ1Ib30OBAHUIO

METOA0B CTaTUCTUYECKON 0DpabOoTKM pe3ynLTaToB
9KCMepuUMeHTarbHbIX, HAY4YHO-MPaKTUYECKNX
nccrnegoBaHUN.

e 3apaum Kypca:

- 03HAKOMUTb MarncTpoB C OCHOBHbIMW METOJaMWU
CTaTUCTNYECKON 0DPabOTKM NCUXOMNOrNYEeCKNX JaHHbIX;

- chopMMPOBAaTb HaBbIKU NMPUMEHEHUSA CTAaTUCTUYECKUX
METOOB:;

- U3YYNTb MHOTOMEPHbIE MEeTOAbI 00PabOoTKK
pe3ynbTaToB MCUXONTOrMYECKOro NCCNeaoBaHNS;

- cpopMmMpoBaTh HaBblKM CO30aHNA MaTteMaTU4YeCKmNX
MoAdernen B NMCUXororuu.



iviaTemMaTnd4eckmne Mmetogbl B MCUXOJTOTNYECKOM

nccnegoBaHuMn

* Hay4yHas npoBepka rmnoTtes aKkcnepnmMeHTanbHoro
NCUXO0J10rM4YeCcKoro nccrnegoBaHna BO3MOXKHA JULLb C
npuenevYyeHnemM MeToaoB TeOpPUN BEPOATHOCTU N CTATUCTUKN.,
[To3TOMY KOPpPEKTHOE KONMYeCTBEHHOE OnncaHme
NCUXOSIOrNMYEeCKUX ABMEHUN, a TaKkke Bepudumnkaumna n npoeepka
rMnoTes ABNATCA BaXXHEULWLMMN cdhepaMn NPUMEHEHNSA
arieMeHTapHbIX MateMaTU4YeCcKnxX MeETo40B B MCUXOSTOTUN,

* Jltoboe nccnegoBaHue npeanonaraeT nonyyYyeHne Ka4eCTBEHHbIX
pe3ynsTaToB (Oa/HeT?) U KONMMYECTBEHHbIX pe3ynbLTaToB
(Hackonbko?). Hanboree coaepxaTerbHble N TOYHbIE
pe3ynsTaThbl NpegnonaratT KONMYeCTBEHHOE (YNCIIEHHOE)
BblpakeHne. Ho npocTto cobpaTb AaHHbIE NCUXONOrM4ecKkoro
nccregoBaHua U NpeacTaBuUTb UX B BUOE YMCEN HEQOCTAaTOYHO.
iccnepoBaTternto HeobxoamMmo opraHM3oBaTb JaHHbIE,
obpaboTaTrb UX U MPOUHTEPNPETNPOBATL, YTO HEBO3MOXHO 6€3
NPUMEHEHNS COBPEMEHHbBIX MaTEMaTUYECKNX METO/IOB.



MaTtemaTnyeckme metodbl B MCUXOITOrM4€CKOM
nccnenoBaHUN

18 nx KOPPEKTHOro 1 pe3ynsTaTUBHOIO NCNOMb30BaHUS
HeobxoanMmo:

1) opraHn3oBaTb NCUXONOrM4YecKoe nccrnegoBaHue Tak, YToObl
ero pesynsraTbl ObIf 4OCTYMHbI MaTeMaTU4YeCcKom obpaboTke B
COOTBETCTBUN C Npobriemamu nccrieaoBaHus;

2) NpaBUNbHO BbIOpaTb MeToA MaTeMaTU4eCKon oopaboTKu;
3) cogepXxaTeribHO MHTepnpPeTUpPoOBaThb pe3yrbTaTbl 00pPaboOTKM.

LleHHOCTb MaTeMaTU4YeCcKOro MeToga onpeaensaerca Temum
cmamucmuy4yecKu 3Ha4YuMbIMU, OOHO3Ha4YHoO oripeodesieHHbIMU,
KJTUHUYEeCKU UJlu ncuxoJsio2u4ecKu 3Ha4YuMbIMU BbiBogamu (00
nccneaoBaHHbIX MCUXONOrMYecknxX nokasartenax unm aBneHnsax),
KOTOpbIe BbITEKAIOT U3 PE3yNbLTaToOB MareMaTuieckon obpaboTkn.



OOBbeKT, NpeaMeT, CBOMCTBO, MPU3HAK, USMEPEHME. ..

« Cnepyet pasnuyatb 06bLekmbI uccriedosaHusi (Harpumep,
ucribimyemele ¢ onpeodeneHHbIMU Xxapakmepucmukamu), nxX
ceolicmea — TO, YTO B AENUCTBUTENbHOCTN UHTEPECYET
nccnenoBaTensd, CocTaBndeT NnpeamMeT U3ydeHuns,
(Hanpumep, agpeccusHocms) U NpPU3HaKuU, oTpaxatoLiue B
YMCIIOBOW LLIKane BblpaXXeHHOCTb CBOUCTB (Harnpumep,
qucrio barinoe 8 ornpocHuke bacca-Llapku usmepeHus
YPOBHSA az2peccusHocmu).

 [Ipu3sHakK — peansbHO nsmepaemoe aBreHne, B TOM U1 UHOU
CTEMNEHU oTparkarLliee NHTepecyloLlee nccrnegosarens
CBOMCTBO 1N3y4aeMoro oobekKTa.

* U3smMepeHue — 3TO NpUNMCbiBaHNE OOBLEKTY YMcra Unu 3HakKa
no onpegeneHHoMy npaBuy. 3TO NpaBusio yCTaHaBNMBaeT
COOTBETCTBUE MEXOY N3MEPAEMbIM CBOMCTBOM OObEKTa U
pe3ynbsTatoM U3MepPEHNSA — NPU3HAKOM. TOYHOCTb, C KOTOPOW
NPU3HaK oTpaXkaeT N3MepseMoe CBOMCTBO, 3aBUCUT OT
npoueaypbl U3MepeHus.



OOBbeKT, NpeaMeT, CBOMCTBO, MPU3HAK, USMEPEHME. ..

ITroboe uccnegosaHue B 3aBMCMMOCTU OT TOrO, HACKOSTbKO
HaAeXHbl MNOJTy4YeHHbIe B HEM pe3yribTaThl M HACKOSTbKO OHU

NMPUMEHMMbI Ha NPAKTUKE, MOXKHO OXapaKTepm3oBaTh C ABYX
TOYEK 3PEHUS:

* LOCTOBEPHOCTU (BHYTPEHHEN OOOCHOBaAHHOCTM);

e 0600L1aemMoCcTH (BHEeLLHen 060CHOBAHHOCTMW,
NPUMEHUMOCTMH).

[locToBEpHOCTbL UCCIeaoBaHUs onpeaensaeTcsa TEM, B KaKou
CTeneHu CTPYKTypa u MeTobl uccrieoBaHuUsl COOTBETCTBYET
NnocTaBrneHHbIM 3aaqam, a NonyyeHHble pe3ynsraThbl
cnpaBennBbl B OTHOLLEHWUM U3y4YaBLUENCS BbIOOPKMU.

O600LLaeMOoCTb pesynsTaTtoB UCCeNOBaHUSA OTPaXaeT, B
Kakown Mepe pe3ynbTaTbl JaHHOIo UccrnegoBaHust MpUMEHUMbI

KAOPYTrMm (rlpe>|<1:1e BCEro, aHasriormtyHbiMm, HO 1 APYyrmmM B
HEKOTOPbIX OTHOLLUEHUAX) rpynrnam.



OcobeHHOCTU CTaTUCTUYECKOro onnmcaHnsa n metoaa

« CTaTUCTNYECKOE ONMUcCaHMe COBOKYNMHOCTN ODBbEKTOB 3aHMMAET
NPOMEXYTOYHOE NOoNoXeHne mexay uHousuodyasibHbIM
ornucaHueM Kaxgoro n3 o0 bLeKTOB COBOKYMNHOCTU (Harpumep,
oriucaHue KoOHKpemmHoz20 criydas pabomel ¢ KIlueHmom), C OgHOU
CTOPOHbI, U OfUcaHueM CoO80KYyNMHOCMU No €€ 0bLLUM
CBOMCTBaM (Harnpumep, mosibKo obuwue yepmel, npucyuwue ecem
npedcmasumersisam Hekomopou cybrionynauuu, Harpumep,
rnoopocmkam ¢ 8036byoumou ricuxoriamueu), COBCEM He
TPeOYIOLLMM €€ pacyNeHEHNA Ha OTAESNbHbIX CYOBbEKTOB, — C
OPYrowu.

« Cmamucmu4eckue 0aHHbIe Bceraga B bonbLluen nnm meHbLuemn
cTerneHn obesnnyeHbl 1 UMEIT NNLLIb OrPaHNYEHHYH0 (OCODEHHO
B MPaKTU4ECKOM OTHOLUEHUN) LLIEHHOCTb B Crny4vasx, korga
Hanboree cywecTBEHHbl UMEHHO MHAUBUAYAalbHbIE OaHHbIE.



OcobeHHOCTU CTaTUCTUYECKOro onnmcaHnsa n metoaa

OObIYHO NPUMEHEHNE CTAaTUCTUYECKOIO METOAA
npegycMmaTpuBaer:

1) noac4yéT Yncna o6bEKTOB, BXOASALLMX B T€ UNKN UHbIE FPYNMbl;

2) paccMoTpeHmne pacnpeaeneHns Npu3Hakos;

3) NIpMMeHeHne ebI6b6opPoYHO20 Memoda (B criyyasx, koraa
neTanbHOE nccneaoBaHne BCcex 0ObeKTOB OOLLIMPHOW

2eHepaJsibHOU CO80KYNMHOCMU 3aTPYOHUTENBHO);

4) ncnosib3oBaHne TEOPUMN BEPOSATHOCTEN NPU OLIEHKE
NOCTaTOYHOCTM Yncna HabnaeHUN Ang TeX UM NHbIX BbIBOAOB.



OcobeHHOCTU CTaTUCTUYECKOro oNnMcaHnsa n metoaa

* [lcuxonornyeckoe nccrnegosaHme 00bIYHO HAYNHAETCSA C
HEKOTOPOM rMnoTesbl, TPEDYHOLWEN NPOBEPKM C NPUBIIEYEHNEM
doakToB. [unome3sa qbopmynupyemc;ﬂ 8 OMHoOWwleHuUuU cesi3u
seJ1IeHuUU usiu ceoucme 8 HEKOMOoPOU COBOKYNMHOCMU
o0bbekmos. Hanpumep, nccnegoBatenb MOXET MPeanonoXnTb,
YTO XEHLLNHbI B cpeaHeM Donee TPEBOXHbI, YEM MY>KUYNHbI
(TPEBOXHOCTL CBA3aHa ¢ nosiom). Inmn 4to agankumns
KOMMBbIOTEPHLIMU UTPAMU CO CLEHbI HACUIKSA, NOBbILLAET
arpeccmBHOCTb NOAPOCTKOB. B nepBoM cny4ae uccnegoBareng
MHTEPECYIOT CBA3b CBOMUCTB TPEBOXXHOCTU M1 NOSa, BO BTOPOM —
CBA3b ABMNEHNSA yBNeYeHna nrpamm co CBOMCTBOM arpeccuBHOCTMN.
ObbeKkTaMn-HOCUTENSIMN CBOUCTB B MEPBOM CIlly4yae B npeaene
ByayT BCE MY>XXUMHbI U XXEHLLMHbI, BO BTOPOM BCE NOAPOCTKM.

« [1ns npoBepkn NogobHbIX NpeanonoXeHnn Ha pakTax
HeobXoaAnMO N3MEPUTL COOTBETCTBYHOLLIME CBOUCTBA Y UX
HOCUTENEN-00bLEKTOB. HO HEBO3MOXHO N3MEPUTb TPEBOXKHOCTb Y
BCEX MY>XX4YMH U XXEHLMNH B MUPE, KAK HEBO3MOXXHO N3MEPUTb
arpeccusHocTb Yy BCEX noapocTkoB, B pa3HOU CTEMNEHU
YB€YEHHbIMU NN HE YBIIEYEHHBIMU UrPpamMun C Hacunmem!
[ToaTOMy npu NpoBeaeHUN UccnenoBaHNs orpaHMYnMBatoTCA NULLb

OTHOCUTENBbHO HEDOMNLLLION rPyrnon NpeacTaBUTENEN
COOTRATCTRVIOIIIAA COROKVAHOCTIA MKONAAIA



[eHeparibHas COBOKYMHOCTb M BbIDOpKa

» [eHepasibHasi COBOKYMHOCMb — 3TO BCE MHOXXECTBO OObEKTOB, B OTHOLLEHUU
KOTOpOoro hopMynmnpyeTcs uccrnegoBaTenbckas runoresa.

HeobasatenbHO reHepanbHble COBOKYMHOCTU OFPOMHbI MO YNCIIEHHOCTU
00bekTOB. Hanpumep, npun nayyveHnm npodeccnoHanbHOro camoonpeaeneHms
CTYOEHTOB-BbIMYCKHMKOB ddakynsTeTa NCUXOSIOMMnN B KOHKPETHOM BY3€
reHeparibHasg COBOKYMHOCTb HEBENUKA U OMNyCKaeT Cn/IoWHoe (a He
eblbopoyHoe) uccnegosaHne. Ho nccnegoBatenb 0ObIYHO HAAEETCS, YTO
BbIBOAbI ccnegoBaHus oyayT cnpaseanmebl (QOCTOBEPHDI) He Tonbko B
OTHOLLEHWUM BbINMYCKHUKOB 3TOro, HO 1 nocneayowmx rogos (OBOBLUAEMDI).

Taknm obpasom, 2eHepasibHasi CO80KYNMHOCMb — 3TO XOTS U He BeckoHeYHoe
MO YNCITIEHHOCTMU, HO, KaK MpaBuno, HeJOCTYNMHOE MO TEM UM UHBIM MPUYNHAM
ANS CANOLUHOMO UCCIeA0BaHUsA MHOXECTBO NoTEHLUMaNbHbIX UCTbITYEMbIX.

* Bbi6opKa — 3TO OrpaHMYeHHasi No YNCNEHHOCTN rpynna o6bLEKTOB (B
MCUXONOrnn — UCMNbITYEMbIX, PECMTIOHAEHTOB), CreLUuanbHO oTOnpaemas 13
reHepanbHO COBOKYMNHOCTM ANst n3y4eHusi ee cBoncTB. COOTBETCTBEHHO,
n3yyeHne Ha BbIbOpKe CBOMCTB reHeparibHOM COBOKYMHOCTU Ha3blBaeTCH
8bI60POYHBLIM UccriedosaHueM. [1o4TN BCe NCUXONorm4yeckme
nccrneaoBaHNA ABNAKTCA BbIOOPOYHbLIMU, @ X BbIBOAbI PACNPOCTPAHAKTCS Ha
reHepanbHble COBOKYMHOCTH.



[ eHeparnbHasi COBOKYNHOCTb 1 BbIOOPKa

« Takum obpasom, rnocre Toro, Kak cpopmynmpoBaHa rmrnoresa u
onpegeneHsbl COOTBETCTBYOLLME reHeparnbHble COBOKYMHOCTN,
nepen nccriegoBaTtenemM Bo3HUKaET Npobnema opraHmsaumnm
BbIOOPKU. Bbibopka gormkHa 6bITb Takon, YTobbI bbiNa
060CHOBAHO 0006LLEHME BbIBOJOB BbIDOPOYHOIO UCCIieaoBaHuS,
pacrnpocTpaHeHNe NX Ha reHeparnbHY0 COBOKYMHOCTb.

e OCHOBHbIE KpUTepmn 060CHOBaAaHHOCTU BbIBOAOB
nccecrieqoBaHuA:
° penpe3eHTaTUBHOCTb BbIOOPKMU;

* cTaTUCcTUYecKasa 3HAaYMMOCTb UITU UHaYe roBopsA AOCTOBEPHOCTb
(aMnupunyeckKkux) pesynsraToB.

e PenpeseHmamueHocmsb (npedcmasumesibHOCMb) 8 bI6OPKU
— 3TO CNOCOOHOCTL BbIOOPKN NPeacTaBnsaTb N3yyaeMble SBMEHUS
[10CTaTOYHO MOJTHO.

« KOHeYHO, nonHoe npeacraBrneHme od n3yyaemom siBfieHNK, BO
BCEM ero amana3soHe n HroaHcax USMEHYMBOCTU, MOXKET AaTb
TOJIbKO reHeparibHaa COBOKYMHOCTb. [1oaTomy
penpe3leHTaTUBHOCTb Bceraa ornaHnyeHa B Tom Mmepe. B KaKou



Penpe3eHTaTBHOCTb BbIOOPKM

i an/IeMbI, no3Bosidrowine nNonyyvYnTb AOCTATOYHYIO penpe3eHTatTMBHOCTb BbI60pKI/I:

» [lpocmol crniy4yalHblil (paHOOMU3UpOB8aHHbIl) ombop. OH npeagnonaraeT
obecneyeHne Takmx ycnoBuin, YTobbl Kaxabln YNEH reHepanbHOM COBOKYNHOCTU UMETT
paBHble C APYrMMK LWaHCbl nonacTb B BbIOOPKY. CriyyanHbin oTbop obecrneymBaeT
BO3MOXXHOCTb NonagaHns B BbIDOPKY caMblX pasHbIX NpeacTaBUTeNen reHeparnbHOm
COBOKYMHOCTW. [pn 3TOM NPMHUMAIOTCA CneunanbHble Mepbl, UCKNoYatoLme
nosiBNEHne Kakon-nnbdo 3akoHOMEPHOCTU Npu oTbope. Hanpumep, nsyyas
arpeccuBHOCTb NOAPOCTKOB, UCCrieaoBaTeNb MOXET C/1yYyalHbIM 06pa3oM OCTaHOBUTL
CcBOW BbI6OP Ha 3 Knaccax pasHbiX LLUKOS U 3aTeM criyyaliHbiM obpa3om otobpatb no 10
yyallmxcs U3 Kakaoro knacca. Ecnm ke nccnegoaterib NPOCUT UCMLITYEMOTO
npurnacutb Ha obcnegoBaHmMe CBOUX ApYy3en, OH rpybo HapyLaeT NPUHLUAM
cnydanHocTu oTbopa.

 CmpamucchuyupoeaHHbIU csiy4YyaliHbiu omb6op, NN oToop No CBOMNCTBAM
reHeparnbHon coBoKynHocTU. OH NpegnonaraeT npeasapuUTensHoOe onpeaeneHme Tex
KadecCTB, KOTOpble MOTyT BIUATb HA MU3BMEHYMBOCTb M3y4aeMOoro CBOMCTBA (3TO MOXeET
ObITb MO, ypoBeHb Aoxoaa unvm obpasoBaHus 1 T. 4.). 3aTeM onpegenseTcy
NPOLEHTHOE COOTHOLLUEHNE YNCINEHHOCTU PasfiMyaloLLNXCS MO 3TUX KadecTBaMm rpynn
(cTpaT) B reHeparibHOM COBOKYIMHOCTU U obecnevnBaeTcs NAeHTUYHOE NPOLEHTHOEe
COOTHOLLEHNE COOTBETCTBYIOLLMX rpynn B BbIOOpKe. [lanee B Kaxkayo nogrpynny
BbIOOPKUM UCNbITYyEeMble NO4OUpPalOTCA NO NPUHUMNY MPOCTOro criydyanHoro otbopa.
Hanpumep, nccnegosarenb MOXET NPEANONoXUTb, YTO ManbYnKU U JEBOYKN
pasnunyarTCcd Kak No arpeCcCuUBHOCTU, Tak U N0 BOCNPUUMHYNBOCTM AEMOHCTPUPYEMbIX
No TeneBnaeHno cueH Hacunua. Ecnu nccnegosaresib naHMpyeT 0600WmTh
pesynsTaTt uccrieqoBaHua BINSHUA TeNIEBUOEHNA Ha arpeCCMBHOCTb BCEX NOLAPOCTKOB,
TO, PYKOBOACTBYACH coumanbHo-gaemorpadonyeckmmm gaHHbIMM, OH JOJKEH



CraTncrtnyeckasa JOCTOBEPHOCTb (3HAYMMOCTD)

e Cmamucmu4eckasi docmoeepHoCMb (3Ha4UMOCMb)
pe3ynbTaToB UCccnengoBaHUAa onpenenseTca npyv NOMoLLM
METOA0B CTaTUCTUYECKOro BbiBOAA (paccMoTpum aTo aanee). OHu
npeabaABnsAT onpeaerieHHble TPeboBaHUS K YNCTTIEHHOCTU, UMK
06BeMy ebI60OpPKU.

« OOQHO3HAa4YHbIX pekoMeHgaunn no npeaBapuTensHOMYy
onpegeneHuto Tpedbyemoro obbema BbIOOPKM HE CYLLECTBYET. TeM
He MeHee, MOXXHO cdhopMyrnmnpoBaTtb Hanbdonee obLine
pekoMeHaauun:

* Npu pa3paboTke AnarHoOCTNYECKON METOANKN HEODXOONM
HanbonbLwnm 06 beM BbIGOPKN — OT 200 A0 1000-2500 YENOBEK;

* NMNPU CpaBHEHUU 2 BbIDOPOK NX 06LLIAA YNCITEHHOCTb AOIMKHaA ObITh
He MeHee 50 4YernoBeK, YNCIEHHOCTb CPaBHMBAEMbIX BbIDOPOK
AOoMmKHa ObITb NPUBAN3NUTENBHO OANHAKOBOW;

* MPU N3y4EHUN B3aUMOCBA3N MeXOY KakuMn-nmbo cBonucTBamm, TO
00beM BbIDOPKM OOIMKEH ObITb HE MeHbLLE 30-35 YENOBEK.

« Kpome T0ro, 4yem 6onblle U3MeH4Yu80CMb N3y4aeMOoro CBOMCTBA,
Tem Oornblue OomKeH bbiTb 00beM BbIbopkuM. [ToaToMy

N3IMEHYNBOCTb MOXHO YMEHbLLUUTDL, YBEJNTMYNBaAA OAHOPOOHOCTb
RLIARONKIA WUAlMNUMAaN [0 oy _ro20actv/V a4 T 11 MNnima aTara



3aBuCUMblE U HE3aBUCUMblE BbIOOPKUK

« OObl4Ha cuTyaumna nccregoBaHus, Korga MHTepecyioLLee
nccrnegoBaTens CBOMCTBO M3yYaeTcH Ha ABYX Unu bonee
BblIDOpKax C Uenbio X garbHenLWero cpaBHEHNA. DTN BbIDOPKU
MOTYT HaXoANTbCSA B pa3fnnUYHbIX COOTHOLUEHUAX — B
3aBUCMMOCTM OT NpoLieaypbl Ux opraHusaunn. Hezaeucumsie
8bI6OPKU XapaKTEPU3YHOTCH TEM, YTO BEPOATHOCTb 0T6%pa
nobOro UCrnbITyemMoro 0gHou B|3|60p|<|/| He 3aBUCUT OT oTbopa
noboro U3 ncnbITyemMbix Apyrom BeIooOpkn. HanpoTus,
3aesucumMbie 8bIOOPKU XapaKTEPU3YIOTCHA TEM, YTO KaXKOAOMY
MCMbITYyeMOMY O4HOM BbIOOPKU NMOCTaBIEH B COOTBETCTBME 110
onpeaesieHHOMY KpUTEPUIO UCTIbITYEMbIN U3 OPYron BbIOOPKMU.
Hanbonee TUNW4YHbIN NpUMep 3aBUCUMbIX BbIOOPOK — MOBTOPHOE
M3mMepeHne CBOUCTBA (CBOUCTB) HA OOHOW 1 TOM Xe BblbopKe
nocre Bo3gencTeumd (CUTyauma «go-nocrey). B atom cnyyae
BbIOOPKK (04Ha — 00, Apyrasa — nocrie BO34eUCTBUA) 3aBUCUMbI B
MaKCcuUMaribHO BO3MOXXHOM CTEMEHM, TaK KaK OHM BKITHOYAKOT OQHUX
n Tex xe ucrnoltyembix. MoryT 6bITe 1 6onee cnabble BapnaHThI
3aBUCMMOCTU. Hanpumep, MyXbsi — 0fiHa BbIbOpKa, UX XKXEHbI —
apyras Bblbopka (npwv nccnenosaHnu, HaNpUMep, Ux
npegnoydteHun). inn: netmn 5-7 net — ogHa BbIOOPKA, a nx bpaTbs
UIN CecTpbl-b65n3Helbl — apyras BbIbopKa.

* B o6Lem cnyyae 3asucumbie 8 bI6GOPKU NpegnonaratoT
nonapHbIn No40d0P UCMLITYEMbIX B CPaBHUBaEMble BbIOGOPKY, a
He3aBNCUMbIE BbIDOPKM — HE3ABUCUMbIA OTOOP UCTLITYEMBIX.



O630p knaccndukaumm NpN3HaKoB

« KauecmeeHHbIe, Koru4ecmeeHH:bIe.

* Mempuyeckue, Hemempu4eckue.

* [lpHaaneXHoCTb K 0AHOWU 13 WKan: HomuHamusHas,
rnopsi0Koeasi, uHmepearsibHas, abcoriromHas.

* [1o ponu B cTaTUCTNYECKON COBOKYMHOCTW: ghaKmOpPHhbIe,
pe3yrbmupyroujue.

* [lpu3Haku cxoocmea (obwue 051 cmamucmu4yeckou
COBOKYNMHOCMU rnpu3HaKu), npu3HaKku pasnudus
(UHOuBuUOyaribHble 0CObeHHOCMU Kaxoou eOUHUUbI
HabrrooeHus).

* [1o BbIDOPY B Ka4ecTBE eAnHULIbI HAbnaeHUs criyyas
(Hanpumep, 3aboriesaHus) unu rnouyuesoao y4yema.



PaannyHble LWKanbl B NCUXO0OrM4Yecknx ncernegoBaHusax

* B 3aB1CKMMOCTM OT TOro, Kakas onepaumsa NexuT B OCHOBE
n3MepeHna NnpusHaka, BblAenaT pasrnyHbie TUMbI
n3MepuTenbHbIX WKan. lWkanel pasgenatT Ha Mempu4yeckue
(ecnun MoxeT bbITb yCTaHOBNEHa eaAnHULA N3MEPEHUS) U
Hemempu4yecKue (ecnv eguHnLbl U3aMepeHns He MOoryT ObITb
YCTaHOB/IEHbI).

e HoMuHamueHasi wKaJsia vnu LKana HamMmeHoBaHUM (OTHOCUTCH
K HEMETpUYECKMM LLKanam). [Nonb3ysacb onpeaeneHHbIM
npaBunomMm, 0O6bEKTbI FPYNMNMPYIOTCS NO pasnnUYHbIM Kriaccam Tak,
4YTOObI BHYTPU KNacca OHWU BbInn NOEHTUYHbI N0 U3MEPSIEMOMY
CBOMCTBY. 3aTeEM KaXKgoMYy Kriaccy U o6beKTy JaeTcs
HanMmeHoBaHue N obo3HaveHune. [Npumepbl HOMUHATUBHbIX
NPU3HAKOB: «MOoJS» (1 — MY>XCKOW, O - )KeHCKUN);
«HaLUMOHanNbHOCTb» (1 — pyCccKun, 2 — ykpanHedu, 3 — 6enopyc);
«NpeanoyYTeHne JOMaLLHUX XXUBOTHbLIX» (1 — cobaku, 2 — KOLLIKN, 3 —
KpbICbl, 4 — nonyraun, 0 — HUKaKkne). B aToM crny4yae yunTbIBatoTCS
TONbKO OHO CBOUCTBO YUCEN — TO, YTO 3TO pPa3Hbleé CUMBOISbI.
Onepaunu ¢ Yyncnamu, Takne Kak yrnopsigoumBaHue, CrioxeHume-
BblUMTAHME, YMHOXEHME-AENEHNE, NP NU3MEPEHNN B
HOMMHATUBHOW LLUKane TepsatoT cMbichl. [1pu cpaBHeHN 06bEKTOB

Mbl MOXXEM cAenaTb BbIBO TONbKO O TOM, NMPUHAaAexaT OHMU K
ONHONN AT014 DARAHKIM KFINMI2CCANM TONYAOeCTRAHHKIOHIA AN HAT N0



PaannyHble LWKanbl B NCUXO0OrM4Yecknx ncernegoBaHusax

 [lopsiOkoeasi (paH208as1) wkKasia (OTHOCUTCS K
HeMeTpunyYecknm WwkKanam). hlamepeHue B 3TOU LLKanNe
npennosnaraeTt npunucbiBaHne obbekTam Yncen B
3aBUCUMOCTN OT CTENEHW BbIPAXXEHHOCTU N3MEPSEMOrO
csoncTea. [lpumepbl NpM3HaKoB, BbIpaXKEHHOW B
NOpPAOKOBOM LUKase: «MecTo B PENTUHre» (OT NepBOro Ao
nocnegHero); «oLeHKa 3a 3Kk3amMeH» (0T 2 40 5); u
OONbLUMHCTBO UHBIX U3MEPEHUIN B MCUXONTOIMMYECKNX
nccnegoBaHuax (roe He NnpoBedeHa cTaHgapTu3auma u
obocHoBaHMe npoueaypbl paBHonHTEpBanoHocTu)! MNpu
CpaBHEHUU UCMNbITYEeMbIX APYr C APYroM Mbl MOXXEeM CKa3aThb,
bornbLUEe NN MeHbLLE BbIPpaXXeHO CBONCTBO, HO HE MOXEM
CcKa3aTb, HACKOMNbKO UIN BO CKOJSIbKO pa3 boribLUe Unm
MeHbLLE OHO BblpaxeHo. [1pn namepeHnmn B NnopsaKoBou
LLIKane N3 BCeX CBOUCTB YMCen y4nuTbiBaeTCA NnLlb TO, YTO
OHW pa3HbIE N TO, YTO OAHO YKCNOo bornbLUe ApYroro.
Hanpumep, ecnu WKanomn aBndeTcd pacrnpeneneHuve
pPe3ynbLTaToB Y4YaCTHUKOB NOHKM MO MecTaM OT NepBOro Ao
nocnegHero, TO 3TO BOBCE HE 3HAYUT, YTO OHM AOCTUranu
doUHMLLA Yepes paBHble NHTepPBarbl BDEMEHMW.



PaannyHble LWKanbl B NCUXO0OrM4Yecknx ncernegoBaHusax

* UHmepeasibHasi wkasia (OTHOCUTCA K METPUYECKUM LLIKaANam).
[1py TaKOM U3MEpPEHNN YUCa OTPaXKarT HE TONbKO pasnnyuns
MeXay oObekTamMm B ypOBHE BblpaXX€HHOCTU CBOMCTBA (KakK B
NOpPAOKOBOM LUKamNe), HO N TO, HACKOJTbKO DonbLUE UMM MEHbLLE
Bblpa>KeHO CBOUCTBO. PaBHbIM pa3HOCTAM MeXay YncnamMmm B 3TOU
LLIKane COOTBETCTBYIOT paBHbIe pa3HOCTU B YPOBHE
Bblpa)>XeHHOCTU M3MEePEHHOIo CBOMNCTBA, T.€. UBMEPEHME B 3TOM
LLKane npeanonaraeT BO3MOXHOCTb MPUMEHEHNST €OUHUUbI
usmepeHus (mempuku). OOBLEKTY NpUcBanBaeTCH YMCNO eanHnL
M3MEePEHUs], NPONOPLIMOHANbHOE CTEMEHN BbIPAXXEHHOCTU
n3amepaemMoro ceoucTtea. [lpn aTom Hyneeasi To4Ka He
COOTBETCTBYET NOSTHOMY OTCYTCTBUIO N3MEPAEMOro CBOUCTBA.
[Tpy cpaBHEHUU OBYX OOBLEKTOB Mbl MOXEM CYAUTb, HACKOSTbKO
OorblLUe NN MeHbLLE BbipaXXeHO CBOUCTBO, HO HE MOXEM CyOUTb
O TOM, BO CKOJbKO pa3 bornbLUe NN MEeHbLLE BbipaXXeHO CBOUCTBO.
[TpMepbl U3MepeHUNs B UHTepPBanbHOU LLUKane: TeMmneparypHas
lwKkana Llenbcusa (roe Tovka Hyna — He NonHoe OTCYTCTBUE
TemMnepaTypbl, a BCero Nuilb TemMnepartypa 3amMmep3aHns Boabl);
MHOIMe TECTOBbIE LWWKarbl, BBOAUMbIE NP 0OOCHOBaHUMU
paBHOMHTEpPBaribHOCTM, KakK LWKana |Q Bekcnepa (Honb no atou
LLIKane BOBCE He COOTBETCTBYET MNOSIHOMY OTCYTCTBUIO
NHTENMEeKTa Kak TakoBOro), HEKOTOPbIE BUAbI CEMAaHTUYECKOro



PaannyHble LWKanbl B NCUXO0OrM4Yecknx ncernegoBaHusax

e llkana omHoweHulU unu abcosromHasi wkana
(OTHOCUTCA K MeTpUYecKkuM LWkanam). OTnuyaeTtca ot
NHTEepBalibHOW TOJIbKO TEM, YTO B HEWN YCTaHaBNMBaETCA
HyneBas To4yka, COOTBETCTBYHOLLAA NOJIHOMY OTCYTCTBUIO
n3mepsaemMoro ceomctea. [lpumepbl UsmMepeHun B Wwkane
OTHOLLUEHUU: NSMEepPEHNE BpeMeHN peakumn, pocTta, Beca,
Temneparypbl No abcontoTHOW wWwkane (rge «0» o3Ha4vaeT
coBepLUeHHOoe OTCcyTCcTBUE TemnepaTtypbl) 1 7.n. CpaBHMBaA
pe3ynbTaTthl, U3AMEPEHHbLIE B 3TOW LUKANe, Mexay cobou,
MOXHO CKa3aTb He TONbKO, HACKOSbKO DonbLUe U MeHbLUEe
Bblpa)KeHO AaHHOe CBOUCTBO, HO 1 BO CKOSbKO pas.

* BbiLLenepeyncneHHble WKarbl OTANYaTCA Mo UX MOLLHOCTHU
— CKOINbKO MHopMaLnmM O pasnmynm o0 bEKTOB MOXXHO
MoNy4nTb NPU NOMOLLM NMPU3HaKa, BbIPa)XEHHOIO B Pa3HbIX
lwkanax. lo mepe Bo3pacTtaHnst MOLLHOCTU B 3TOM
OTHOLLIEHMW AaHHbIE LIKarbl pacrnonaratoTca cnegyroLwmnum
obpa3om: HOMMHaTMBHas, NOPAAKOBAs, UHTepBanbHas,
LLIKana oTHoweHun. O4eBMaHO, Hanboree TOHKME pas3nnyuns
MexXay o0 beKTaMn MOXXHO BbISIBUTb C MOMOLLbLO
METPUYECKUX LLIKaN, HEMeTPUYeCcKme LKanbl gatoT bonee
rpybble HTepnpeTaunm Npyu cpaBHEHNN OOBHEKTOB.



PaannyHble LWKanbl B NCUXO0OrM4Yecknx ncernegoBaHusax

* OnpepeneHuve TOro, B KaKou LLUKane N3amMepeHo AABfieHue —
nepBoOCTENeHHbIN MOMEHT aHanus3a AaHHbIX: Nooou
nocregyouimin war, BbIoop metoga 3aBUCUT UMEHHO OT
atoro. ObbIYHO naeHTUPMKaLMa HOMUHATUBHOW LIKanbl OT
Opyrux WwKan He npegcrasndet TpygHocten. CrnoxHee §
onpeaenuTb pasnuune Mexay nopsiakoBown U MHTEPBASIbHOM
LKanamu. B ncuxonornu 4acto rno creneHun BblpaXXeHHOCTY
HenocpeaCcTBEHHO U3MEPSEMOUN BENMMMYNHBI (HANPUMEDP,
KONMNYEeCTBO MpaBuIibHbIX OTBETOB Ha BOMPOCHI) BEIHOCAT
CY>XOEHUA O HEKOTOPOM CKPbITOM CBOUCTBE (Harnpumep,
MHTEenneKTe), He4OCTYNHOM NPAMOMY HabnoaeHuo. Takum
obpa3om, 6OMNbLUMHCTBO N3MEPEHUIN B NCUXOMNOTNK
SIBMAKOTCHA KOCBEHHbIMU. Hanpumep, KonnyecTBo
NpaBuUrbHbIX OTBETOB Ha BOMNPOCHI — 3TO U3MepeHne B
METPUYECKOW LLIKane, HoO COOTBETCTBYIOT SN paBHbIE
PA3HOCTU KONMMYyecTBa NpaBubHbIX OTBETOB PaBHbIM
PA3HOCTAM BbIPaXXEHHOCTU MHTENNeKTa? Ecnu aTo TakK, 10
LLIKaria HTepBarnbHas U METPUYECKas, eCrN HET — TO LWIKana
nopsakoBasi U HeMeTpuyeckas. B psge cnyyaeB umeet
CMbICIT 0OOCHOBbIBaTb METPUYHOCTb
(paBHOMHTEpPBANbHOCTb) WKarbl ANl TOro, YToobl UMETb
BO3MOXXHOCTb UCMOSb30BaTb 60ree MOLHbIE NHCTPYMEHTbI
aHann3a gaHHbIX.



HeKoTopble afileMeHTapHble TUMNbl 3a4a4 NCUXOSNTOrM4YecKoro
nccrneaoBaHusa (C TOYKU 3peHUA CTaTUCTUUYECKOro metoaa)
1. BbisierieHue pa3siuquil 8 ypoeHe uccrsiedyeMo20

npu3Haka. ConocTaBnAloTCA pas3fnnyHble rpynnbl
NCMbITYEMbIX MO KaKOMY-TO INMPN3HAKYy, YTOObI BbIABUTb
pas3nnuna mexagy HUMKU No 3ToOMY NPU3HaKky (Harpumep,
coriocmasersiarmecAHd riokalamersiu eep6aanoeo
UHmMersisiekma y cmyoeHmos-rncuxosoz2o8 u
cmyoeHmMos8-gu3UKOo8).

2. OueHka cOsuz2a 3Ha4YeHuU uccriedyemMo20
npu3Haka. Halle Bcero y oqHoOu 1 TOU e rpynnbl
NCIMbITYEMbIX CONOCTaBNAOTCA YPOBHU NMPU3HaKa «40»
N «nocne» 3KcnepuMeHTanbHbIX UITN UHbIX
BO3OEeUCTBUW (U/IU XKe Mo npowecmaeuu
oripedesieHHO20 8peMeHU, Urlu 8 pa3HbIX yCIr108USIX,
Harpumep, 0bbIYHbIX U 3KempemMasibHbIX), YTODbI
onpenenuTtb 3adodPEeKTUBHOCTb 3TUX BITUAHUN

(LINMANIINAON AAMANA~IIADTFAILNAC \Z/TNNADLIIT AARANNTIDLILT T



HeKkoTopble anieMeHTapHble TUMNbI 3a4a4 NCUXONTOrM4YecKoro
uccnegoBaHUA (C TOUKM 3peHUdA CTaTUCTUYECKOro metoaa)

3. BbisiesieHue pa3nuyuu e pacnpeodesieHUU npu3Haka.
ConocTtaBnsieTcsa aMNmMpuUYeckoe pacnpeaeneHne 3HadeHum
npu3Haka ¢ KakKum-rimbo TeOpETUHECKMM 3aKOHOM
pacnpegeneHns unuv asa aMnupuyecKkux pacnpenereHms
Mexay cobon (Hanpumep, omraudaemcs /iU pacripedesnieHue
rokazamersiel rnokazamersisd mpegoxHocmu om
pasHoOMepPHOR20 o OHAM Heoesnu, omudyaemcs fu
COOMHOWIeHUe ycriesarowux U Heycriegarowux WKOIbHUKOS 8
3a8UcuUMOCmuU O0m moeo, noJsiHas /il y HUX CeMbS, U m.0.).

4. BbisisrnieHUe cmeneHu coasacogeaHHOCMU U3MeHeHUU
HeCKOJIbKUX npu3Hakoe usnu npoguneu. MoryT 6bITb
COMoCTaBrneHbl ABa Npu3Haka, U3aMepeHHble Ha O4HOW 1 TOW
Xe BbIDOpKe UCMbITyeMbIX A4S TOro, YTo0Obl yCTaHOBUTL
CTerneHb CornacoBaHHOCTU NX U3MEHEHUWN (KOppensaunio)
MexXay HAMU (Harpumep, 8bIiCHAemcs Hanu4due cesa3u
ypo8HeU coyuarnibHo20 UHMesnneKkma u mpesoxHocmu y
CmyO0eHmMoe-rcuxosio208).

CnefnyeT OTMETUTb, YTO HanNM4uMe pasnMyunin nnu
KOPPENALNOHHOM CBA3M BOBCE HE O3HAYaEeT aBTOMaTUYECKM
HaNM4Yns NPUYNHHO-CIEACTBEHHbIX CBA3EMN.



YnpaXXHeHugd

OnpepnenuTe, B KAKOW LLKarne npeactaBreHo Kaxaoe u3 npuBedeHHbIX HUXe
N3MepeHNin: HOMMHaTMBHOW, MOPALAKOBOW, MHTEPBAlbHOM, OTHOLLEHUIA?
O6ocCHyinTe OTBET.

BwnN e

.

0 0 N O

= o

NOPSAAKOBbLI HOMEP UCMNBITYEMOrO B CNUCKe (Ans ero naeHTuukaumnm);
KONMMYeCTBO BOMPOCOB B aHKETE Kak Mepa TPYA0EMKOCTM ONnpoca;
ynopsgo4MBaHme UCTbITyEeMbIX MO BPEMEHU peLleHnsl TECTOBOW 3a4auu;

aKkageMU4ecKuii cTaTyc (aCCUCTEHT, AOLEHT, Npodeccop) Kak ykazaHue Ha
NMPUHAOIEXHOCTb K COOTBETCTBYHOLLEN KAaTEropuu;

aKageMmnyecKnmn ctatyc (aCCUCTEHT, OOLEHT, Npodyeccop) Kak Mepa
NPOABMKEHUSA MO CNyX0e;

TernedoHHble HOMepPa;
BpeMs pelueHud 3agadu;
KONMTMYECTBO arpeCcCMBHbIX peaKkuum 3a paboumin eHb;

KONMNUYEeCTBO arpecCcuBHbIX peakLmin 3a pabo4ymin AeHb Kak nokasaTtenb
arpeccuBHOCTY;

LiBET rnas;
yucna, kogupyoLime TemnepameHTbi;
MeTpuyeckas cuctema namepeHns paccTosTHUN.



YnpaXHeHud

. Oﬂpeﬂ,eﬂl/lTe, K KaKOMY TUMNY 3aday Ha CONnocTaBJieHUne crieayeTt OTHECTH

1.

HKenepevYncneHHble 3a4a4m u no4yemy?

YcTaHOoBUTb 3PPEKTUBHOCTL NIeYeHUsa Jenpeccuu, cpaBHMBas ee
rnokasaTenu 4o 1 nocrie npuMeHeHns onpeneneHHon Tepanum B rpynne
NCMbITYyEMbIX;

OnpenennTb XapakTep CBA3U MeXOy arpeCCUBHOCTbLIO U
TPEBOXXHOCTbIO Y rPYMMbl NOAPOCTKOB;

Kak otrnnyarloTcs cTyaeHTbl-on3nKn OT CTYOEHTOB-MCUXOSI0roB Mo
YPOBHIO BepbarbHOro nHTemnnexkra?

Kak otnnyatrotca mexay cobon no ypoBHIO TPEBOXHOCTU AETU U3
NOSTHbIX N HENOJTHbIX cCeMeun?

Pa3nuyHbl N1 nokasaTtenu HacTpoeHnsa y CTYAEHTOB A0 U nocne
aKk3amMmeHaunoHHOU ceccun?

Cyu_l,eQT?ByeT N CBA3b MeXy pPOCTOM YerioBeka 1 ero 3apaboTHoum
nraTon:

gocmrHyTb BEPLLUNHbI MOXXHO MO HECKOMBKNUM MapLUpyTaMm.
YLUECTBYIOT 11 NPEAMNOHTEHNS OTHOCUTENbHO BbIOOpPa Kakoro-nnbo n3
nyTen:

PaBHOMepHO nn pacnpenensTcd 4acToTbl 0OpaLLeHnn B CIyX0by
MCMXONOrM4eCcKom NoOMOLLM NO pasHbIM AHAM Heaenn?

3aBUCAT NU NoKasatenu BOCnpon3segeHnA crioB UCTbITYEMbIMN,
KOTOpPbIE NpeabAaABnAsiINCb UM Ha CJ1yX, OT CKOPOCTU UX npeabaBneHna?



Hay4Ho-nccnegoBatenbckas paboTa: NnoMoLLlb, y4acTume,
HanpaBneHna KBanugukauMoHHbIX (KYpCoBbIX, AUMNITIOMHbIX) paboT,
BbINOMNHAEMbIX No4 pyKoBOoACTBOM npodpeccopa [ puropbesa
[laBna EBreHbeBnYya 1 goueHTa Bacunbesoun VIHHbI ButanbeBHbl

* lccnepoBaHns pasnmnyHbliX acnekToB UHTYNLUNN Y
npeacTaBUTENeEn pasnuyHbIX rpynn (Bo3pacT, nos, NnoTpebHocTy,
OCOBEHHOCTM (PU3NOSTOrMYECKOro ctaTyca m nNpoY.) C MOMOLLbIO
NCUXONIOrM4YeCKnX, NporpaMmmHo-annapaTHbIX METO40B 1 METOAUK

* [lcnxodomnanonormnyeckme nccnegoBaHms PyHKUMOHANbHOIO
COCTOAHUA NpeacTaBUTenen pasnnyHbIX rpynn B 3aBUCUMOCTU OT
Harpy3okK, cutyaummn, 4esaTenbHOCTH

» PaspaboTka HOBbIX METOAOB Yry4ylleHNS1 9P PEKTUBHOCTH
OeATeNbHOCTM NpeacTaBUTeNen onacHbIX N CBA3aHHbIX C
NOBbILLUEHHON OTBETCTBEHHOCTbLIO Npodpeccuit B yCIoBUAX
oedounumnta BpeMeHu n/mnm nHgopmaumm

BctynawnTte B rpynny «Intuition & Intention» www.vk.com/int.research

[TpHMManTe yyacTtme B obeyxaeHusx, urpamte B urpy «Mup
Marnm», a Takke Opyrux nccnegoBaHuUax UHTynumn (18+)



Bonpockl onsa npopaboTkKu U CaMOCTOATENbHOro U3y4YeHus
[ToHATNE N3mepeHuns.

Buabl nameputenbHbIX LLIKan 1 CBOMCTBA NCUXONOIMYECKMX 00BEKTOB
N3MepeHus.

HomMmuHaTuBHas WwKana kak cnocob knaccndumkaumm nnmn pacnpeneneHus
00OBLEKTOB.

[MopsagkoBas LwKana Kak cnocob pacnonoXeHust uamepsieMbiX MPU3HAKOB MO
paHry. [NpaBuna paHXnpoBaHus.

LLikana nHTepBanoB n e€ cBouUcTBa. PacrnpegeneHmne 3Ha4eHnn rno
npuHUMNY: «bonblue Ha onpeaeneHHoe KONMYeCcTBO eANHNL, — MEHbLLE Ha
onpegeneHHoe KoNnM4ecTBo eauHnL».

LLIkana (paBHbIX) OTHOLLEHUN, ee ocobeHHOCTU. Hannumne domkcupoBaHHOIo
Hyns.

[ToHATUE reHepanbHOM COBOKYMNHOCTU. NNoHATME BLIDOPKM Kak noarpynriol
3J5IEMEHTOB (UCMbITyeMbIX), BblAeNIeHHON N3 reHepanbHOW COBOKYMHOCTU AN
npoBeaeHNs SKCnepuMeHTa.

Ob6bem BbIOOpKKM. [TorTHOE (CnNoLHOE) 1 BbIBOPOYHOE UccrnegoBaHme.
3aBuCMMblE U HE3AaBUCUMbIE BbIDOPKN.

TpeboBaHus K BbIDOPKE MNpu peLLeHNN pasfnyHbIX 3agau.
Penpe3eHTaTUBHOCTb BbIbOpKknN. DopMupoBaHme U 06LEM



PekoMmeHOoBaHHaA And 3aKpenrieHUus matepuana nekuum
nurtepartypa
« P. Mankn ®ep, BepH P. bakapak. [lcuxometpuka: BeegeHue;
nep. c anrn... YenabuHck: 3gatenscknn ueHTp KOYplY, 2010.
445 c. https://vadi.sk/d/rXZGxdvxuxB6n

 [laknH I'.®. bBuometpua. M.: Beicluaga wkona, 1990. 352 c.
https://yadi.sk/d/gOx4ndnSuxBHB

» CnoopeHko E.B. MeTogbl MaTemaTnveckom obpadboTku B
ncuxonormun. Clo6: Peyb, 2006. 348 c.
https://vadi.sk/i/0SV19sefuxBY9

* OctaneHko P.N. MaTtemaTnyeckme oCHOBbI NCUXONOrnmn. Y4ebHo-
mMeToanyeckoe nocobue. BopoHex: BITIY, 2010. 76 c.
https://vadi.sk/i/LoZ57-O6uxDfg

» YUepuHckasa K.P. KomnbtloTepHaa ncuxoanarHoctuka. Cll16: Peus,
2003. 336 c. https://vadi.sk/d/8In7 Hk9uzxLA




CnocoObl npeacTaBneHnsa UCXOOHbIX JaHHbIX

» XOTS CYLLECTBYIOT pasnnyHblie Cnocobbl NpeacTaBeHNa NCXOOHbIX JaHHbIX
(TabnuyHbIN, rpauyecKknin, aHanUTNYEeCcKnin) B MaTemMaTnyeckom CTaTucTuke obbIYHO
NCNOSb3YHOT TabMMYHbIM CcNOCcob NpeacTaBfieHUs UCXOL4HbIX AaHHbIX.

MpuMep Tab/MYHOro NPpeXTaB/IEHUs [RHHbIX.

1 2 3 4

Bpemsi MNPOCTON -

Ne| non | cwromoropoi | O RERCIER | SR AR

peaxLmm (M)

1 | »eHCKUK 2151 107 3
2 | MyXTKOU 215.52 109 a4
3 | MyXTKOU 223.12 128 4
4 | >MEHCKMMN 161.46 111 5
5 | My)xckou 130.13 111 1
6 | Myckou 155.15 105 2
7 | My»cKou 166.27 109 2
8 | »eHCKMM 220.98 111 3
9 | MEHCKUM 20142 120 3
10 | My»CKOU 148.32 108 5
i X1 X2 X3 X4




BapvauuoHHbIN pad, YacToThl

Kak npaBwio, CTpokaMn TabnuL, aHHbIX MCUXONIOMMHECKOIO NCCNeaRBaHNA ABNSIOTCS
Ha0OpPb! MPU3HEKOB (NEPeMEHHbIX), XaPaKTEPU3YIOLLMX OrMpeasneHHOro WUCnbITyeMoro, &
CTONOLAMM - MNepeMeHHble (NprsHakn). O4eBNaHO, Mo SBNSETCA HOMUHATUBHOW MNepeMeHHOoMN,
YpoBeHb OOLLEro MHTENVIEKTa - MHTEPBA/IbHOW, a CWia HEPBHOMN CUCTEMBI — MOPAOKOBOW.

AHannz gaHHBbIX HaHUHAETCA C M3YyHEHUS TOro, Kak 4YacTo BCTPEHAOTCA Te WIM UHbIE
3HaHEHUA UHTEPECYIOLLIEro UCCeaoBaTENS NPpUsHaka B UCXOOHbIX AaHHbIX. [nSa 3Toro AaHHbIE
PaHXPYIOTCS, CTROATCA TabMUBl U IPadmKn pacnpeaeneHnsa aDCoNoTHBIX, OTHOCUTENbHBIX,
HaKOM1ieHHb X 4YacToT.

BapyiaumoHHbIM pAaa, MycTs M3 reHepanbHOM COBOKYMNMHOCTU M3BNEdeHa BbBOpPKa,

npuyem 3HaHeHue X1 HabMI 4anoch N1 pas, 3HaHeHWe X2 - 2 Pa3, Xk- Nk pas. B aaHHOM cryyae nuxa
k

+ e + ..+ Xk = > nx, K- KOIWMECTBO pazfINyHbIX 3HaMEHWA MPUSHaKa X BbIBOPKW.
i=1
O™veTrM, 4TO 06BeM BbLIOOPKU 1 =K, T.K. HEKOTOpbIE 3HaHEHUA X BCTpedaloTca 6anee oaHoro
k
pasa. 3HaKZn,.xk 0B03HaHaEeT, 4TO NPOU3BOAMTCA CY MMUPOBaHME BCEX (pas/IMYHBbIX) 3HEHEHWN Xi,
i=1
UMeoLLIME MOPAOKOBbIE HOMEPa, YMHOXKEHHBIX Ha UX YacToTbl Xi. Habnoggembie paznyHHbIE
3HaHEHUA X Ha3bIBAOTCA BEMaHT aMM, a NoCNeapBaTENIbHOCTL BapUaHT, NPOPaHKUPOBaHHbIX B
BO3PaCTAOLLEM MOPSIKE, COMOCTaBMIEHHDBIX C UX HYaCTOTaVIV — BaMaLMOHHDbIM [¥100M.
Yucna Habno aeHun (g, e, ..., Nk) HEBbIBAOTCA YacT OT aMM, a X OTHOLLEHUE K obbemy
n;
BbIGOPKN ., ~ OT HOOMT &BHBIMH HaCT OT aM.



BapuauynoHHbIV paa, paHXunpoBaHue

* [Ipeamnonoxum, 4TO UCCIENOBATEINS B HAIIEM MPUMEPE UHTEPECYET PACTIPEACICHUE
YPOBHSI MHTEJUICKTA yJaluxcs. J[s 3Toro MCXOAHbBIN Pl YIIOPSIAOUYUBACTCS OT
MaKCHMaJIbHOTO 1O MUHUMAJIbHOTO 3HAYEHHUS Wi HA000poT. [Ipu 3TOM OonbiiemMy
3HAUECHUIO MOXKET ObITh NPUITUCAH OOJIBIINI UM MEHBIIUN paHr (MECTO IO
nopsaKy). Tak, B TaOnuIile Ha CIAEAYIOMIEM Cllaiiae psa 3HadueHui [Q pacnoyioxkeH B
yOBIBAIOIIEM MOPSJKE, HAMOOIBIIEMY 3HAUCHUIO MTpUNKUCcaH paHr 1. Eciau HeCKOIbKO
3HAYCHUM OJMHAKOBBI, OHM UMEIOT OJJMHAKOBBIM PAHT, PABHBIA CPEIHEMY

apu(PMETHUECKOMY T€X PAHIOB, KOTOPbIE OHU MOJYYMIIH Obl, €CJIM Obl HE ObLIN
PaBHBL.

AOCOMOTHaA N OTHOCUTESbHAS YaCTOTa CBA3GHbI COOTHOLLEHMEM  f =@, roe f. -

OMmH

aDCOMHOTHaA YaCTOTa OMPEIENIEHHOMO 3HAHEHS MOV3HAKE, £, — OTHOCUTENbHAA YaCTOTa STOMC

3Ha4eHn nMpusHaka, N - 41cno HabmoeHA (B faHHOM Cydae 10). Cymma Bcex aDCOMOTHBIX
YaCTOT pPaBHa YMCTy HAOMOpeHMA N, @ CyMMa BCeX OTHOCUTENbHBIX YacToT paBHa 1.

OTHOCUTENbHAA YaCTOTa MOXET C/YMUTb OLIEHKOA BEPOSTHOCTU BCTPEYAEMOCTU  IHHOMO
3HA4EHS



BapvauunoHHbIN pag, paHXuposaHue

Ne 1Q PaHr AGoo/moTHaRA OTHOCHTENIbHAA HaxkoneHHan
- yacroraf s yactora fon yacrora .«

1 128 1 1 1/10=0.1 0.1

2 120 2 1 0.1 0.2

3 111 3+ j+ 5 _y

4 111 4 3 3/10=0.3 05

5 111 4

6+7

6 109 —=6.5

7 109 65

8 108 8 1 0.1 08

9 107 9 1 0.1 09

10 105 10 1 0.1 1.0




Tabnuubl pacnpeneneHnsa HakoneHHbIX YacToT

ELLe OfHOM pasHOBWAHOCTBIO Teb/ML, pacrpelenieHns SBsoTc TabmmLpl paaypeneneHms
HAKOIMJIEHHBX YaCT OT : HaMPOTUB KaXKIOro 3HaHEHUS (MHTEPBAMA) YKaBbIBAETCA CYMMa YacToT

BCTPEYEMOCTU HED/IOAEHUI, HAKOIEHHasA OT MEPBOro Mo MOPSAKY Mo AaHHLIA MHTEPBAN.

BO MHOMMX Cly4dastX MpraHaK MOXET MPUHUMETE MHOMECTBO Pa3/IMHHLIX 3HAHYEHI, HanpUMep,
e U3MEPAETCA BPpems pellieHUs 3a0a4M B CEKYHIAX Y 3HaHUTEBHOMO Yca UCMbITyeMbIX. B
3TOM CTyYae O pacnpeleieHn Mpu3Haka Mo3BOKET CyIUTh T abymua apyrimqpoBaHHb X
YacT OT , B KOTOPbIX YaCTOThl MPyNNUPYIOTCA Mo paspagaM. [yCTe B rpynne uanbmyemblX 50
YENMOBEK U3MEPEHO BPeMs peLLieHNS TECTOBOW 33aH1. M akcMarnbHOe BpeMs COCTaBUII0 thex=07
CEKYHI, MUHUMaTBHOE - tmin=32 CekyHbl. [MocTpoeHue Tab/mLbl CrpynnpPOBaHHBIX YacToT B
3TOM UTy4ae NPoU3BOANTCA MOSTAHO.

1) Onpepenerve pasMaxa; R = thex- tmin =35.

2) Bbibop »ereeMoro KosmM4ecTBa paspsiaoB WM MHTEPBAa paspsgeB. OnpenenseTcs
MPOU3BOMNBLHO, Kak MpaBwio, oT 6 0 20. B Hawem cyyae yaobHO B3dTb MHTEPBE
paspaaoB B3ATh 5, TOrda KOIMYECTBO PaspaiopB paBHO 35:7=5. Y YMTbIBad, YTO HaHUHATE
Nydie ¢ 30 wm 31 1 3akaH4mBaTL Ha 69 wm 70, yTodHseM pasmax (70 - 30 =40) nymncne
paspsaos (40:5 =8).

3) Onpepgnerne rpaHnL, paspaaes. Ecm HadmHaem ¢ 30, To nepsbin paspad Oyaet ¢ 30 ac
34, BTopon - ¢ 35 1049 N T.4,, OO BOCLMOro - € 65 o 69. [ paHULbI COCEAHMX PasPAIoE

He J0/KHbI COBMAaaATh.
4) ToAcyET YacToT BCTPEHAEMOCTI 3HaHEHWIA MPY3HAKa [/151 KKOPTO HTEPBAIA.



[uctorpamma
I’ pynnuposKa 4acToT No paspasaM (MHTEPBA/IAM) USMEPEHHOMO NPUBHAKA.

NurepBan BpeMern, € | faoc | forn | fiuax
3034 2 004 |04
3539 3006|010
40-44 71014024
4549 12| 024 | 048
50-54 11| 022 | 0,70
55-59 8 | 016 | 0,86
60-64 51010 | 0%
65-69 2 . 04 1
2 (cymma) 50| 1,000| -

[N HAarNAHOIo NPEACTABR/IEHNSA CTPOUTCA CTONIDMKOBAA AMarpaMma pacrnpeassieHns
OTHOCUTE/TbHBIX SO0 aDCOMIOTHBIX HaCTOT - MMCT orpaMma. [1151 NPUBEAEHHOO BbiLLE

MPMEPA VICTOrPAMMA OTHOCUTEIbHBIX YaCTOT MPEICTAB/EHA Ha PUC, OTHOCHTeNEHbIE vacToTe)

02f

015}

01F

0.05F

30-34 35-39 40-44 45-49 50-54 55-59 6064 65-69
Bpemsa (cekyHabl)

. I‘ncrorpamma OTHOCHTEJJIbHBIX JaCTOT BPpeMeHH pellleHHH 3aJaYH IO JaHHbI



OnuncaTtenbHble CTaTUCTUKU

K MePBAYHLIM OMUCATENIBHLIM  CTATUCTUKAM  OTHOCAT YWC/I0BbEE  XapaKTEOUCTUKY
pacnpeneieHns N3MEPEHHOO Ha BbOOPKE NMpm3HaKka. Kapkaasn Takas XapakTEPUCTVKA OTPaXKaET E
O[IHOM YMC/IOBOM 3HA4YEHUM CBOMCTBA Pacrpene/ieHNA MHOXECTBA PE3YSISTATOB U3MEPEHNS: C
TOYKW 3PEHNA VX PaCMOSIONEHAA Ha YUC/IOBON OCK SO0 C TOYKM 30EHNS UX M3MEHUYMBOCTIA.
OCHOBHOE Ha3Ha4YeH1e KaXKaon 13 NEPBAYHBIX ONMCATENIbHBLIX CTATUCTVK - 3aMEHa MHOMECTRE
3HAYEHM MNPN3HAKA, U3MEPEHHOO Ha BIOOPKE, OOHAM YAC/IOM. KOMMAKTHOE OrnCaHWe Moy b
MoV MOMOLLX OMCaTENbHBLIX CTATUCTVIK MO3BOJIET UHTEPMPETURO0BATD PE3YSIBTaThl M3MEREHV
MyTeM COMOCTaRMIEHNA MEPBAYHBIX CTATUCTUK PasHbIX Moyrn Wik PasHbIX CEPUA M3MEPEHWY
oaHon rpynnbl. Cpemy NePBAYHBIX CTATUCTUK BbIOSNAIOT MERBI LIEHT PAVBHON T €HIEHLAK,
MEPbLI NOVIOXK EHINAS, MEPBI MBMEHYUBOCT M.

Mepb! LIHT PaVyBHO T eHIRHLMM VCTOSB3YIOTCA 19 CPaBHEHNA Moynn MO YPOBHIC
BbIDBMEHHOCTW MPM3HaKa.

Mepa ueHT PayBRHON T HOEHLMM - STO YCO0, XapakTep3yoLLEe BbIOOPKY MO YPOBHIC
BbIDAMEHHOCTN M3MEPEHHOMO MPU3HAKA.

OCHOBHbIE MEPbI LIEHTR/IEHON TEHIEHLIAN - MOIR, MEIMAHA, BbIDOPOHHOE QUELHES.



Mepbl LeHTpanbHOU TEHAEHLIUN

Mo HasbIBaETCA Hanbonee YaCTo BCTPEHAOLLIEECA 3HaYEHWe Npr3Haka, Hanpumep, E
PaHMXMPOBAHHOM psine HabnmopeH 1, 1, 1, 2, 3, 4, 5, 6 mopon siensieTcs 1. Psii MOXKET HE MMETE
MOZIb!, €SI HW OfHO W3 3HAYEHW HE BCTPEHAETTCA Hallie APYroro, WM MMETb HECKOSIbKO MO,
EC/IN CYLLIECTBYHOT HECKOJBKO 3HAHEHWIA, BCTPEHAIOLLIMXCS Yallie OCTVIbHBIX.

MemsaHou HasbIBAETCA 3HAYEHWE MPW3HAKa, KOTOpOE IEAT PaHMMPOBaHHbIM  PsiE
nonosiam. ECim psi, UMEET HEHETHOE KONTMHECTBO HabIIOOEHWI, TO MEeIViaHa €CTb LIEHTPATbHOE
3Ha4eHve. B Hawem psape 1, 1, 1, 2, 3, 4, 5, 6 YETHOE KOMHECTBO HabMKOAEHUI, TOr Ig MEOVAHOW
By ner cpenHee IBYX LIEHTRabHBIX 3Ha4eHn Md=(243)/2=2,5

BuiOopouHbM quemHnM SRNSETC CYMMa BCEX 3HaYEHWM U3MEPEHHOMO Mpy3Haka (Xi),

. XX, X
[ENEHHasA Ha KOJMHYECTBO 3HaueHui (n): Mx= :—Zx

Llenecoo0pasHOCTL  UCMOMBL30BaHUS TOW WM MHOW MEPbl  LIEHTPIbHON TeHAEHLMK
3aBVICUT OT MapPaMETPOB KOHKPETHOM CCNENOBAHWS M YUCIIOBbLIX MPU3HAKOB.
TaK, [N HOMAHATVBHBIX JigHHbIX €OMHCTBEHHOW MEPOW LIEHTPTIbHON TEHAEHLIMA MOXKET

CJITYXUTb MOLA.



Mepbl LeHTpanbHOU TEHAEHLIUN

Y MOPSOKOBBIX W METPUHECKUX MEPEMEHHBIX, PacrpelerieHe YaCToT MPMU3HaKa Y KOTOPbIX
CUMMETPUYHO W MMEEST OOHY Moy, - Mel/aHa, MOda W CpenHee CoBramaioT. OfHako, mpv
HaPYLLEHAN CUMMETPUYHOCT U HalMyM BbIOPOCOB (3KCTPEMA/ILHO MaribiX WM OOSbLLIMX
3HaYEHWSX MEPEMEHHO), 3TV PaBEHCTBA HapyLLBIOTCS. CpenHee YyBCTBATENBHO K BbIOPOCaM, &
MOa 1 MeliaHa - HeT. C [pyron CTOPOHbI, UCMOSb30BaHE CPEOHEN MOXET OaTb HaOOMbLLLIYIO
MHCPOPMALIAIO, MOCKOSTbKY CPeOHER 38BUCUT OT KaXKOOrO VHOMBIYaSbHOMO 3Ha4EHS,

CpenHme MOXHO W1CMOSB30BaTH )19 CPaBHEHMIA Y POBHEN MP3HAKA B Pa3/IYHbIX MpyrnaX,

ecJn.

1) rpynnbl pocTato4HO 6osibLLIME, YTOOLI CyOUTL O (OpPME PacrpenerieHNs;
7) pacnpeneneHns CAMMETPNYHbI;
3) OTCYTCTBYIOT BbIOpPOCHI.

B MpOTVBHOM Clyyae HEOBXOMMMO WMCMOSB30BaTb MOy, MEIMaHY, WM COaBHNBATL CPEIHVE,
BbIMWCTIEHHbBIE L1711 PaHIrOB STX Py




Mepbl NoONoXeHns

B NQMxonorn Takwke LUMPOKO WUCMOMB3YHOTCH MepPhbI NMAVIPKEHUS, KOTOPblE Ha3bIBaETCS
KBaHTWIAMWU pecripesernieHns. KeaHT wib - 3TO TOYKa Ha YMCUI0BOM OCK, KOTOpas Oe/MT BCKO
COBOKYMHOCTL YMOPSAOHEHHBIX U3MEPEHUA Ha ABe rpynnbl € U3BECTHLIM COOTHOLLIEHMEM KX
YACIEHHOCTW. Hampumep, MegpaHa SB/SETCH KBaHTWIEM, KOTOPbLIM OEUT  COBOKYMHOCTE
N3MEPEHNIA Ha IBe pPaBHble YacTW. KpoMe MedpaHb! UCMosb3YHOT MPOUEHTWIN 1 KBaRTUII.

TNMpoleHT w - 370 99 To4eK - 3HadeHWn npu3HaKa (P1, P2, ... Pw), KOTOpble oenst
YMOpSOoHEHHOE MO BO3PACTaHUIO MHOXECTBO HabiogeHM Ha 100 yacten, paBHbIX Mo
YACNEHHOCTU. [na onpeneneHns KOHKPETHOMO MpoUeHTWA, HanpuMep, Pio, BCe 3HaHeHWs
MPM3HaKa Ynopsao4MBaIOTCA MO BO3PaCTaHUKO, 3areM oTcuuTbiBakoTCA 10% 3HaHeHun CC
CTOPOHbLI MEHBLLMX 3HaHEHWUA. P10 COOTBETCTBYET 3HAYEHUIO MPU3HAKE, KOTOPLIA OTAESNSET 3TU
10% ucnbmyeMbIX OT OCTaVbHbIX 90%.

Keaprwm - 370 3 TOYKA - 3Ha4eHus npu3HaKa (P, Pso, Prs), KOTopkle menst
YMOopsaoHEHHOE MO BO3PACTaHKO MHOMECTBO HEDMKOAEHIN Ha 4 paBHbIE MO YUCTIEHHOCTU YaCT .
[MepBbIN KBaPTW b COOTBETCTBYET 25-My MPOLEHTWIO, BTOPOM - 50-My MpoueHTW IO Un
MeOuaHe, TPETUM KBIPTW b COOTBETCTBYET 75-My MPOLIEHTUSIO.

[MpoLEHTIN N KBIDTUIIM UCMIONB3YKOTCA OIS ONpeienieHNst HYacTOThl BCTPEHaEMOCTU TeX
WM UHBIX 3HaHEHWIA (WM UHTEPBAIOB) U3MEPEHHOO Mpn3HaKa Wiv /15 BblagneHns noarpynn u
OTOENBHBIX UCMLITYeMbIX, Hanbornee TUNMYHBIX WM HETUNMYHBLIX 07151 JaHHOIO MHOMECTBE
HaD MO JEHWA,



Mepbl N'3AMEHYNBOCTH

Hapsioy ¢ MepaMu LIEHTPa/IbHOWM TeHAEHLIMM U MEPaMW MOJIONEHUS MUCTIO/Nb3YIOTCH U MEPb:
MBMEHYMBOCT M, KOTOPbIE XapaKTepm3yIoT pasbpoc 3Ha4EHU Npyi3HaKa B JaHHOW BbIDOPKeE.

Hanbornee npocTo Mepo U3MEHYMBOCTU SBASETCS jpaaMaX. Pa3HOCTb MaKCUMa/IBHOMO U
MUHUMQIBHOMO 3HaHEHWA: R, = x_ —x .

Pazbpoc sBnseTcs MalloMHGOPMATUBHON MEPOA M3MEHYMBOCTH, MOCKO/IbKY Ha €0
3Ha4YeHWE BIUSIIOT SIULLIb KPaUHWE 3HAYEHNS, KOTOPbIE MOMY T CWIbHO OTIIMYATLCA OT BOSLLUMHCTBE
Apyrvx 3HadeHun (Obmb «Bbbpocavin»). bonee YCTOMHMBLIMU SBASKOTCH  PasHOBUIHOCTU
padMaxa, TakMe Kok paMax or 100 mp 900 npoueHT wr  (Pao-P), wim
MEeXOKBIT WkHbM pasMaX (P7-P>). 2T Mepbl U3MEHYMBOCTU UCTIONL3YIOTCA B OCHOBHOM
ANg NOpAOKOBbIX AaHHBLIX. [119 METPMYECKMX OaHHBIX Yallle NCMOMNb3YETCH IArigoCHs.

Amcnepons - Mepa N3MEeH4YNBOCTU ON1A MeTpVI‘-IeCKMX daHHBIX, MNMPOropUMOHa/IbHaA CyMME
KBaJpdaToB OTKJIOHEHUN N3MeEPEHHbIX 3HaYEHWN OT NX aprpmMeTM4eCcKoro cpeaHero:

S (5, ~M,)’
D, =

n—1
CT&W HOe Or KIpHeHne - 2HaveHNE KBapdaTHOIMO KOpHA U3 ANCTNIEPCUA. ¢ = \/B :



Mepbl U3MEeH4YMBOCTU, CTaHOapPTU3aLMSA

Ha npaKTuke B KaHecTBE MePbl M3MEHYMBOCTU Hallle UCMOSB3YHOT CTeHOg0THOE OTK/IOHEHNE, & HE
AACTIEPCUIO, MOCKOMBKY CTaHIgOTHOE OTK/IOHEHWE, B OT/IMMKME OT OACTIERCUM, BblpaXaeT
N3MEHYMBOCTL B UCXOOHBIX €OMHNLIEX U3MEPEHUA MPU3HEKS, a He UX KBaapaTax.

My o6 emHeHN OBYX MPyMn B OAHY K BHYTPUIPYMMOBOA ANCMIIENCUN KaXKIOA MPyrnb|
JobanseTcsa acnepans, oBycroBneHHaa paanndmem Mexxay rpynnaMmn. Yem 6oreile paznnyme
MEXIDYy CPeOHMMU 3HEHEHUAMW MpU3Haka B ABYX rpynrnax, Tem OBosblie YBeMMHUBAETCS
ancriepcns o0eMHeHHBIX rpynn. Hanpumep, ogHa rpyrnna coaepnT 3Haderna 1,1,1,1,1,
Apyraa rpynna 3,3,3,3,3. Aucnepcnm 3Tmx rpynn 0aMHaKoBb! 1 paBHbI 0. ECnn ke obreapHUTE
3TV ABe rpynmnbl, To aycnepcns byoet He O, a 1.

CT aHpT Hasl OLLMDKA - KOPeHb KB3OPaTHBIN U3 OTHOLLIEHUS OUCMIERCUN U KOSMHECTBE

HabooeHWA: m = \/E
e

CT aHmpT a1 WM Z-npecbpasosaHne MAHHbIX - S5TO MEPeBOd, U3MEPeHUA B
CTeHOPTHYIO Z-LWKary ¢o cpeaHiM M =0 1 o=1. CHaHarna ana nepemMeHHon, N3MepeHHON He
BbIDOPKE, BEMUCTAOT cpeHee M, CTaHOg0THOE OTKIIOHEHME 0. 3aTeM BCe 3HaHEHWA nepemMeHHON
Xi MEPECHUTLIBAOTCSA Mo hopmy e
_% -M x

o)

X

Z

I



CTaH,EI,apTI/I3I/IpOBaHHbIe LHKallbl, aCNMMETPUNA

B pesysTare npeobpasoBaHHbIE 3HaHEHWSA (Z-3HaHEHNST) HEMOCPEACTBEHHO BbIPaMIIOTCH
B €IMHMLIBX CTaHAPTHOrO OTK/IOHEHUA OT CpenHero. Ecwm ana oaHON BbIOOPKM HECKOSBKC
MPU3HAKOB NEPeBeneHbl B Z-3HaHEHWs, TO MOSIBJHETCA BO3MOMHOCTL CPaBHEHWS YPOBHS
BbIPSKEHHOCTN Pa3HbIX MPU3HAKOB Y TOM0 WM WMHOMO WCnbimyemoro. g Toro, YToObl
N30aBUTLCA OT HEVRDENHBIX OTPMLIATE/BHBIX U APOOHBLIX 3HAYEHU, MOXHO MEPenTU K JI000oi
Jpyron n3secTHOM WKane 1Q (cpemee 100, CTaHOaPTHOE OTKIOHEHME 15); T-0oLeHOK (cpenHes
50, craHagpTHOE oTKIIoHeHKWe 10), 10-bayvibHOM - CTEHOB (CpeaHee 5,5, CTaH A0 THO. OTKIIOHEHNE
2) N T.4. [1epeBos B HOBYIO LLKVTY U3 Z-3HaHEHN OCYLLECTBIETCS MYy TEM YMHOMEHNSA KKIOC
Z-3Ha4eHWs! Ha 33pHHOE CTaHIRPTHOE OTKJIOHEHWE U NpnbaBieHne cpeHero: S, =o .z, + M |

A CMMETUA - CTerneHb OTK/IOHEHWS MPadviKa pacrnpeneieHns YaCToT OT CUMMETMYHOIC

BWJIa OTHOCUTESIBHO CPEIHENO 3HaYeHWs! (pKc. ).
EC/m ncxomHble JoHHbE NepeBeneHbl B Z-3Ha4eHVs, MOKasaTes b aCUMMETPUN BbIMNC/IETCA MMC

24
opMysie As = -=—

n

o




AcCMMeTpUgd

Fo A0 As=0  As<0O

»-

X
Puc. Patnpepeneiuna ¢ pa3yMyHbIMU 3HoH EHUAMU ICMMMETPUM.

It CUMMETPUYHOMO pacnpesenieHns acuMmeTus paeHa 0. e Yallie BCTPe4aoTCS
3HaYEHNA MeHbLLIE CPEOHEro, TO MOBOPSIT O JIEBOCTOPOHHEN WM MOJIONATE/ILHOWM aCMMMETUK

(As>0). Ecm »e vale BCTPeYaIOTCA 3Hayerus Gosblie CpelHero, TO aCMMMETIMUS -
MPaBOCTOPOHHSAA WK oTprUgTeNbHasA (As<).



JKcuecc

SKcuUecc - Mepa MNJIOCKOBEPLLMHHOCTU WM OCTROKOHEHHOCTU MpadviKa pacnpeieneHns
N3MEPEHHOro NPm3sHaKa (prc.). BeMHmanseTcea no diopmyre:

Ecm ncxoaHeke JaHHbIE NepeBeneHbl B Z-3HaHeHNS, MoKasaTe b SKCLSCCa OnpengnaeTcs

chopmynion; Ex = =2—-3,
n

0 Ex>0 Ex<0

/

53
I\

Sa

X=
Puc. PacnpeneneHus ¢ pa3MyHbIMM sSHaUEHMAMM 3KOLLE0CA.

OCTPOBEpLLMHHOE  pacrpeienieHNe XSPaKTEPUZYETCA MOJIOXUTENBHBIM - 3KCLIECCOM, &

M/IOCKOBEPLLMHHOE - OTPMLETENLHLIM.  CPeIHEREPLLMHHOE pacrpene/ieHie UMEST HyeBol
SKCLIECC.



HOPMAJIbHbIX 3AKOH PACNPEOENEHUA U EFO NPUMEHEHUE B

5 ncuxonormum 5
° HOpMaJ'IbeII/I 3aKOH pacripeaeneHnd nrpaet Ba>KHeENLYIO POJib B

NPUMEHEHUN YNUCTIEHHBIX METOA0B B ricmxonorun. OH NexuT B
OCHOBE U3MEPEHUN, pa3paboTKM TECTOBLIX LLUKar, METOAO0B
NpoBepPKU rmnoTes. Ictopnsa npuMeHeHUs 3aKkoHa HOpPManbHOro
pacrnpegeneHus B coumanbHbiX 1 BMONOrMyecknx Haykax
HauMHaeTcq, ¢ paboTbl benbriumnckoro yyeHoro A.Ketne «OnbIT
coumansHon dusnkn» (1835 r.). B Hen OH goKasbkiBarn, YTo Takme
SIBNEHUSA, KaK NPOAOIMKNUTENBHOCTb XXWU3HW, BO3PAacT BCTYMNMNEHUA B
Bbpak n nosiBrneHnst nepBoro pedeHka v T.4., NOAYNHAKTCS CTPOromn
3akoHoMepHocTU. OHa NPoSABNSAETCHA B TOM, YTO Yallie BCEro
BCTpeYarTCs cpeaHne 3Ha4eHns1 COOTBETCTBYIOLLIMX
nokasatenemn, n 4em borbLUe OTKIOHEHME OT 3TOW CPEaHEN
BESTMYMHbBI, TEM PEXE BCTPEYAEMOCTb TaKUX OTKIOHEHUN.
OanHakoBble OTKITOHEHUSA OT CpeaHero B MEHbLLYHO 1 B O0MbLUYHO
CTOPOHY BCTpeYaroTCs OQMHAKOBO pexe, YeM cpegHee 3Ha4YeHue.
B ero nccnegoBaHusax, n no3gHee — B nccriegosaHuax O.
[anbToHa, ObINO AOKAa3aHO, YTO pacnpeneneHne 4acToT
BCTpe4YaeMocCTun noboro gemorpaduieckoro
(MPOAOIMKNTENBHOCTbL XXN3HU U NP.) UM aHTPONOMETPUYECKOIO
(pOCT, BEC U1 MpP.) NoKa3aTens, uaMepeHHoro Ha 6onbLLIonN BbIBOPKe
nogen, UMeeT OAHY U TY XKe «KOSTOKONoobpasHyo» dopmy.



HOPMANbHbIX 3AKOH PACNPEOENEHUA WU EFO NPUMEHEHME B

NMNCUXOonoruu
YacroTta
(]
1250 | AN
1000 | / \,
d
750 | / [Tonuron yacTot A pocta 8585 B3pOCIbIX JHOIEH,
o \ ponuBmuxcs B A B XIX B.
500 |- / \
9 [ ]
250 | / \.
«* \.
.__.-Q_Q—!’l ST T S A TSNS ST S TN DO ST S 1) YOO St S
152 165 178 191 Poct, cMm

DopMa TeKUX  PaCrIPEmEIEHNMA MOXET OblTb ONMCaHa MareMaTUHecKon  doopMmysion,
KoTORYHO Mpennioman B XV Bexe marematvk oe Myasp:

1 —(x,—M)? /202
f(‘xi) = € A , T
o271 e

f(x,) - BbICOTa NoABEEMA KPMBOW, € - OCHOBaHWE HaTypayibHOro Jiorapngma (2,718), M n o -
cpenHee aPUNMETUHECKOE U CTaH g0 THOE OTKSIOHEHWE /151 MEPEMEHHOMN X, KOTOPbIE ONpenensaoT

MONIOMEHNE KPVBON Ha YCTIOBOM OCK 1 330a0T ee pasMaX. ITa dopMySia 1 KpvBas Moy A
Ha3BaHME 3aKOHa HOPMaTBHOO PacrpeneieHns CJTyHanHON BENYMHBI,



HOPMAJIbHbIN 3AKOH PACIMNPEAOENEHUA U ETO NPUMEHEHUE B

NMCUXoJNnornuum
* B panbHevwem Tpygamum ®. anstoHa 1 ero nocrnegosarenemn obino gokasaHo,

YTO M NCUXONOrMYecKne oCobeHHOCTN, HaNpMMep, CMOCOBHOCTY,
NOOYNHAKTCA HOpManbHOMY 3aKOHY. [loaToMy ganbHeunwee passmutue
N3MepPUTESNbHOIo Noaxo4a B NCUXOMNOrMn N CTaTUCTUYECKOro annapara
NPOBEPKN rMnoTe3 nponcxoanno Ha 6ase atoro obulero 3akoHa. HaunHas co
BTOPOW MNOMNOBUHbLI XIX CTONETUS U3MEPUTENBHbLIE U BbIYUCIINTENBbHbIE METOAbI
B nNcuxonorum paspabaTbiBaloTCca Ha OCHOBE crieaytowero npuHuuna. Ecnu
UHAueudyaJsibHasi U3BMeH4YU80CMb HEKOMOPO20 ceolicmea ecmb
criedcmeue delicmeausi MHOXecmea npu4yuH, mo pacrnpedesieHue
Yyacmom OJisi ece20 MHO2006pa3usi nposiesieHuUll 3moao ceolicmea 8
2eHepasibHOU cOBOKYNMHOCMU coomeemcmaeayem Kpueol HOPMasibHO20
pacnpedesieHuUs1. 9mo U ecmb 3aKOH HOPMasibHO20 pacripeodesieHUsl.

e HopmanbHoe pacnpepeneHue Kak ctaHgapT. Kaxxgomy ncnxonornyeckomy
(unun wnpe — buocoumnanbHOMY) CBOUCTBY COOTBETCTBYET CBOE
pacnpenereHne B reHepanbHONM COBOKYMHOCTU. Halle BCero oOHO ABMAETCSH
HOpPMarsibHbIM 1 XapaKkTepusyeTcd CBOMMK napameTpamu: cpegHmum (M) u
CTaHOapTHbIM OTKITOHEHMEM (O). TosIbKO amu 08a 3Ha4YeHUsI MOJIHOCMbIO
ornpedesisirom ¢hopmMy Kpueoll HopMasibHO20 pacrnpedesneHusi. CpegHee
3aa€eT NonoXXeHne KpUBOKM Ha YNCITOBOU OCU U BbICTYMAaeT Kak HEKOTopas
NCXOOHas, HopMaTUBHAas BenNninHa namepenmns. CtaHgapTHOE OTKIOHEHME
3a4aeT LWMPUHY 3TON KPUBOWN, 3aBUCUT OT €4NHNL USMEPEHUS U BbICTYMNAaET KakK
MacLuTab nsmepeHus.



HOPMAJIbHbIN 3AKOH PACMNPELOENEHNA U EFO NPUMEHEHMUE B
rncuxonormum

e — — — — — —

P
ot

M=M=0 M, X

CeMaicTBO HOPMAUBHBIX KPUBBIX, 1-€ pacnpenieHue OTJMHAETCA O 2-Mo CTaHRPTHbIM
OTKJIOHEHMEM (O1<02), 2-e oT 3-Tro cpemHnM apudmMerveckuM (M2<Ms).

B ce MHoroobpasme HopMarbHbIX pacripenenieHn MOXET ObITb CBEOEHO K OJHOM KPMBOW,
€C/IM MPMMEHNTD Z-NpecbpazoBaHNE KO BCEM BO3MOMHBLIM U3MEPEHNSIM CBOUCTB. T Oria KaXKOoe
CBOMCTBO By et uMeTh cpeHee O 1 CTaHgpTHOE OTK/IoHeHMe 1. HopmarnbHoe pacnpeneneHme ¢

M=0 n 0=l - eamHM4HOE HOpPMaBLHOE pPacrpeneNieHNe, KOTOPOE UCTIONb3YETCA KaK CTaHOapT -
STATIOH.



YnpaxHeHue
1. [0 pesynsTaTam namMepeHs OOLLMTENLHOCTU Y FoHOLLIEM (1) 1 JeByLLEK (2) Bbl NOCTROEHbI

CrIXKeHHbIE MPadvKn pacrpeneneHs 4acToT (puc.).
I/t

Oﬁmmenbuom;
OnpenenuTeno adviKy: a) Kak pazvHaroTes cpeaHre M1 n M2; 6) Kak pazmmyaloTes aycrepcy
D1 nD2?



AVUFPNIAJIDADIVI SARNVN FALIIFEAD)IERVIAVIEIL VNIFVINIERERAVIE D

5 NCUXonornn
Paccmompum ceolicmea HOpMasibHO20 pacripedesieHUsl.

1) EOQuHuuel usmepeHusi eQUHUYHO20 HOpPMaJlbHO20 pacripedesieHuUsi
siesisiemcsi cmaHOapmHoe OMKJ/IOHEHUe.

2) Kpueasi npubnuxxaemcsi K ocu Z no KpasiM acCuMnmomu4ecKku — HUKo20a He
Kacasichb ee.

3) Kpusasi cummempu4yHa omHocumersnbHo M= 0. Ee acummempus u akcyecc
paeHbI Hy 0.

4) Kpueasi umeem xapakmelﬁHbuj u3a2ub: moyka nepeauba 1eXXum Mmo4yHoO Ha
paccmosiHuu e oGHy o om M.

5) [Mnow,adb MexxAy KpueoU U OCbIo Z paeHa 1.

[locrnegHee cBOMCTBO OOBbLACHAET Ha3BaHWe «eAuHMYHOE HOpMarbHOe pacnpeae
NeHne» 1 MEeEeT UCKITIYMTENBHO BaXKHOe 3HadeHue. bnaronapst aToMy CBOWNCTBY
nnowiazb Nog KpMBOM MHTEPrPeTUPYETCs Kak BEPOSITHOCTb, UMK OTHOCUTENbHAS
yacToTa. [lencTBuTensLHO, BCA NNoLiaab nog KPYBOM COOTBETCTBYET BEPOSTHOCTM
TOrO, YTO NPU3HAK NPUMET Noboe 3HaYeHMe U3 BCero AnanasoHa ero U3MeH4NBO
cTu (oT — 0 00 + «). [TnoLwaab nog eAMHNYHOR HOPMAbHOW KPUBOW CrieBa MIu
cripasa OT HyNeBoW TOYKW paBHa 0,5. ATO COOTBETCTBYET TOMY, YTO MOSOBUHA e
HeparibHON COBOKYMHOCTM UMEET 3HaYeHue npuaHaka bonbiie 0, a NonoBnHa —
MeHbLue 0. OTHOCMTENbHAas YacToTa BCTPEY4aeMOCTY B reHeparisHON COBOKYMHOC
TV 3HAYEeHUI NPU3HaKa B AnanasoHe OT z, [10 z, PaBHa NMoLiaam nof KpMBon, ne
KaLlen Mexay COOTBETCTBYOLLMMMY ToukaMu. OTMeTMM eLle pas, 4To noboe Hop
MarbHOe pacipeaeneHne MoXeT OblTb CBEAEHO K eAMHUYHOMY HOPMalbHOMY
pacnpeneneHnio nyTem z-npeobpasoBaHus.



AVUFPNIAJIDADIVI SARNVN FALIIFEAD)IERVIAVIEIL VNIFVINIERERAVIE D

ncuxonormm

T akvm obpasom:

1) ecrm X MesT HopVIJTBHOE PacrpalerieHe Co cpedHM M 1 CTaHIBPTHLIM OTKIIOHEHVEM
o, To Z = (X - Mx)/o XapaKTepmsyeTca eaMHYMHBIM HOPMaIbHBIM pacrpensieHem co
cpeaHm O 1 CTaHAaPTHLIM OTKIIoHEHVEM 1;

2) roliab MeXXOy X1 U X2 B HOPMATBHOM pacripeseieHnn co cpeaHiMm Mx 1 CTaHagTHBIV
OTK/IOHEHMEM C paBHa Moy mMexay zi=(x1-Mx)/c n z=(x>-Mx)/c B emH/MHOM

HOPMA/LHOM pPacrpeneneHA.

[y

34,13% 13,89% 2,14% 0,13%

e e e -
3 S e e e -

1 1
¥ } i 1 >
-3 -2 -1 0 + +2 +3 VA
- 68,26%
» 95 44% .
99,72%

..



AVUFPNIAJIDADIVI SARNVN FALIIFEAD)IERVIAVIEIL VNIFVINIERERAVIE D

NCUXonormn
[1orne3Ho NOMHUTb, YTO A1 NoOoro HOPMaJlbHOIO pacrnpeneneHnd

CYLLECTBYHOT crnefytoLme COOTBETCTBMS MeXAY AMana3oHamu
3Ha4YeHUn 1 NNoLaabo Mo KPUBOW:

* M+0O cOOTBETCTBYET 68,26% nnowagu;

* M+20 cooTBeTCcTBYET 95,44% nnowagu;

* M+30 cooTBeTCTBYET 99,72% nnowiagn.

« Ecnun pacnpeneneHune aenaetcsa HopmMmarsbHbIM, TO:

* R/(I)% BCEX Cl1yHaeB pachoriaraeTtcd B jnarna3oHe 3Ha4YeHUn
+1,640;

° ER/IS% BCEX Cl1y4HaeB pachnosaraeTtcqd B Jnana3oHe 3Ha4YeHUn
+1,960;

° R/l9% BCEX CJ1yHaeB pacriojiaraetc4d B AnNarna3oHe 3Ha4YeHnmn
+2,580.

« EQMHNYHOE HopMarnbHOe pacnpeaeneHne ycTaHaBnMBaeT YETKYI0
B3aMMOCBS3b CTAH4APTHOrO OTKITOHEHUS U OTHOCUTESBHOIO
KOnn4ecTBa Cry4YaeB B reHepanbHOW COBOKYMNHOCTU Ans ntoboro
HOpMarnbHOro pacnpeneneHus.

- CyLLeCTBYIOT NpaBunia nepesoja (cneyuansHaa tabnvua,
HanpumMep), No3BonsoLLas onpeaensaTb NAoLwaab Noa KpMBou
cripasa OT NO0ro NONOXNTENBLHOTO z. [oNb3yACh €10, MOXHO
onoenelrinTb BEDHDOATHOCTBb BCThHhe4dyaeMoCTIN 3HAadYeHnNMM nonkzHaka nma



AVFNIAJIDADIVI OARNVUN FALILIFEADIIERAvVIAVIEILV L IFVINERERvVIE D
CUXonoruu
HecMoTpsi Ha UICXOAHbIN NOCTYNAaT, B COOTBETCTBUM C

KOTOPbIM CBOUCTBA B reHeparibHoM COBOKYMHOCTU UMEIOT
HOpManbHOe pacnpenenexHne, peanbHble OaHHbIEe,
nonyyeHHble Ha BbIDOPKE, HE BCceraga pacnpeneneHsol
HopMarnbHO. bonee Toro, paszpaboTtaHO MHOXXECTBO
METO/0B, NO3BONAKOLNX aHaNN3UPOoBaTh AaHHbIE Oe3
BCAKOro NpearnosioXKeHUs o Xxapaktepe nx
pacnpeneneHna Kak B BbIDOPKe, Tak U B reHepanbHou
COBOKYMHOCTU. TeM He MeHee, CYLLLeCTBYIOT MO KpanHeW
Mepe TpU BaXHbIX acrnekta NpuMeHeHNa HopMarsibHOro
pacnpeneneHns B NCUXonoruu:

1. PaspaboTka TeCTOBbIX LUKasT.

2. lNpoBepka HopManbHOCTN BbIBOPOYHOIO
pacnpeaeneHnsa ansa npuHATAA PeLleHnst O TOM, B
KaKoW LLKane n3MepeH npusHak — B METPUYECKOW UMK
NnopsiAKOBOW.

3. Ctatuctuyeckas npoBepKa rmnores, B YaCTHOCTU — Npu
oonnneneneaxHdiiin nifAcCcya mMoifdaTINaga HAeReanDHOAOIrroO nallielding



Pa3paboTKa TeCcTOBbIX LUKar

* PazpaboTka TecToBbIX WKarn. TecToBble LWKarbl pa3pabartbiBaloTcs
Ons Toro, YTodbl OUEHUTL NHAMBUAYASbHLIN PE3YIbTAT TECTUPOBAHUS
NyTEM COMOCTaBIIEHNS €r0 C TECTOBLIMW HOPMaMWU, NOMyYeHHbIMU Ha
BblOOpKe cTaHaapTulauunu. Beibopka ctaHgapTusaunm cneyuansHo
dopmupyeTca ana pa3paboTku TECTOBOW LLKASbl — OHA AOrMKHa ObITb
penpeseHTaTMBHa reHeparibHOM COBOKYNHOCTU, A1 KOTOPOW
nnaHupyeTcd NpUMeHATbL AaHHbIN TecT. Bnocneacteum npu
TeCTUpOBaHWK NpeanonaraeTcd, YTo U TeECTUPyeMbli, N BbiIDOpKa
cTaHOapTu3aunu npuHagnexar ogHOM N TOM XXe reHeparbHOW
COBOKYMHOCTM.

* MicxogHbIM NpUHLMNOM Npy pa3paboTke TECTOBOMW LUKasbl ABMSIETCS
NpeanonoXeHne o TOM, YTO N3MepPAEMOE CBOWCTBO pacrnpeaerneHo B
reHepanbHOM COBOKYNHOCTWN B COOTBETCTBUMN C HOPMaribHbIM 3aKOHOM.
Co0TBETCTBEHHO, U3MepeHne B TECTOBOW LLKare JaHHOro CBOMCTBA Ha
BbIOOpKe cTaHOapTU3aLmMm Takke JoMmKHO obecnedynBaTb HopMarbHOe
pacnpegeneHue. Ecnu aTo Tak, To TecToBas LUKana sBnsieTcs §
MEeTpUYecKorn — TouHee, paBHbIX MHTepBarnoB. Ecrnn a1o He Tak, To cBOM
CTBO y/[aniocb OTPa3nTb B Ny4LLEM criy4ae — B LUKane nopsiaka.
EcTeCTBEHHO, YTO OONbLUMHCTBO CTaHAAPTHbLIX TECTOBbIX LKA
ABNSAOTCA METPUYECKMMI, YTO NO3BONSET bonee AeTanbHO §
VMHTEPMNPEeTUPOBAaTb pe3ynbTaThl TECTUPOBAHNSA — C y4ETOM CBOWCTB
HOpMaribHOro pacrnpeneneHns — 1 KOPPEKTHO NPUMEHNATL Ntooble
METO/bl CTaTUCTUYECKOro aHanm3a. Takum obpa3om, OCHOBHas §
npobrnema cTaHgapTM3auum TecTa 3akro4aeTcs B pa3paboTke Takow
LLIKarbl, B KOTOPOW pacnpeaeneHne TeCToBbIX MokasaTenein Ha Bblbopke
cTaHAaapTM3aLynm COOTBETCTBOBAIO Obl HOpManbHOMY pacnpeaeneHuto.



Pa3paboTKa TeCcTOBbIX LUKar

* /lcXxoaQHble TECTOBbIE OLEHKN — 3TO KONMMYEeCTBO OTBETOB Ha
T€ UM UHbIE BOMPOCHI TECTA, BPEMS UITN KONTUYECTBO
PeLIEHHbIX 3aaa4 U T. . OHKM eLle Ha3bIBAKOTCS
NepBUYHbIMU, NN «CbIPbIMU» OLleHKaMun. ITorom
cTaHAapTU3aLun SBNAKOTCH TECTOBLIE HOPMbI — Tabnuua
nepecyeTa «CblpbIX» OLEHOK B CTAHAAPTHbLIE TECTOBbLIE
wkanbl. CylecTByeT MHOXXECTBO CTaHAaPTHbIX TECTOBbIX
LLIKa, OCHOBHOE Ha3Ha4YeHUe KOTOPbIX — NpeacTaBneHmne
NHAMBUOYanbHbIX Ppe3ynsTaToB TECTUPOBAHUS B YA0OHOM
ANs HTepnpeTauum Bnae. Hekotopble U3 3TUX LUKar
npeacTaBrieHbl Ha puUC.

« OOWMM ONA HUX ABMAETCHA COOTBETCTBNE HOPMASIbHOMY
pacnpeneneHuto, a pasnnyarTca OHM TONMbKO ABYMSA
nokasaTenammn: cpeaHUM 3Ha4eHnemM n MmacLuTabom
(cTaHgapPTHbLIM OTKITOHEHUEM O), onpeaenarLnm
APOOHOCTL LLKansbI.



NMCRUIVUPDIC Vio VMioBOCUITHADIA PabRnoviRniICcpPpbadlJibhRblA WRAJI B
MACIAYANATIAIA
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110UJICA0BAlC]IbRUCI D Cldngapivioduviin — PpdspdVUUOIT
TEeCTOBbIX |-|o1pM
ObLwasa nocriegoBaTenibHOCTb CTaHdapTM3aunm (pa3paboTku
TECTOBbIX HOPM — TabnuLbl NepecyeTa «CbipbIX» OLIEHOK B
CTaHOapTHbIE TECTOBLIE) COCTOUT B CrneayoLeM:

1. onpepensaeTcs reHeparnbHas COBOKYMHOCTb, ANl KOTOPOW
pa3pabaTtbiBaeTca MeToauKa u dopMnpyeTCs
pernpeseHTaTMBHas BbIOOpKa cTaHAapTU3aumu;

2. MO pes3ynbratam NpMMeHeHus NepBUYHOro BapuaHTa TecTa
CTPOUTCH pacrnpeaeneHne «CblpbiX» OLEHOK;

3. MPOBEpPSIOT COOTBETCTBME MNOMYYEHHOro pacrnpeneneHus
HOPManbHOMY 3aKOHY;

4. ecnu pacnpegeneHune «CblpbiX» OLLEHOK COOTBETCTBYET
HOpManbHOMY, MPOU3BOANTCS NUHENHAs cTaHgapTU3aLUus;

5. ecnu pacnpenerneHune «CblpbiX» OLLEHOK HE COOTBETCTBYET
HOpMarbHOMY, TO BO3MOXHbI jBa BapuaHTa:

* nepen NMHENHOU CTaHOapTM3aunen Npon3BoaAT SMMIUPUYECKYHO
HOopManusauuio;

* MPOBOAAT HEMUHENHYIO HOpManu3auuto.

Bonee nogpo6HO NnpMMepbI M BapMaHTbl CTaHAAapTU3aLumn
OyAyT pacCMOTpPeHbl Ha NabopaTopPHbIX 3aHATUAX, a TaKXKe
yfpaXxHeHUA Ha cTaHAapPTU3aLMIO U TeCTOBbIE LUKanbl.



HDUIIMNVUVDI &) 11 1TPUVUNAVUVIRVVT VT badaiVivu VAT CJIDRVIV

1. NepBUYHbIE onucatensdoe ErafieTun. Mepbl
HeHTpaanom TeHAeHUun: cpegHee apudmeTmyeckoe.

penmMyulecTBa U HegocTaTku. [ToHATME Mokl Kak Hanboree
4aCTO BCTpeYaeMoro npusHaka B Bbldbopke. [lpasuna
HaxoXxaeHua Mmodbl 414 pasdHbixX cnyyYaes. bumoganbHble u
MynbsTMMOoAanbHble BbIOOpKN. MeanaHa kak 3HadeHue,
nengduiee ynopagovyeHHoe MHOXECTBO Normnosiam.

2. Mepbl nameHunsoctTu. Pasbpoc Bbibopkn. [lncnepcus kak
XapaKTepuUCcTnKa OTKINOHeHUs oT cpeaHero. CtaHgapTHoe
OTKroHeHne. CtaHgapTHas owmnbKa Ang KonndecTBeHHbIX
NpPU3HaAKoB N aonewn. KBaHTunm pacnpegeneHmns (NpoueHTunu,
KBaApTUIn).

3. [MloHATME HopManbHOro pacnpeneneHnsa mn ero napameTpbi:
cpeaHee apudmeTnyeckoe n ctaHgapTHOE OTKITOHEHME.
OeanbHasa KpmBas HopmMarnbHoro pacnpeneneHua K. aycca.
CsoncTtBa KpuBon. CoBnageHune saHa4eHnn cpegHero
apndmMeTnyeckoro, Moabl U MeanaHbl. ACCUMETPUYHbIE
pacnpegerneHns: NeBoCTOPOHHUE, MPaBOCTOPOHHME.

4. PaspaboTka TectoBbiX HOpM. [1poueaypa ctaHgapTusaumu.
PasnnyHblie WwkKanbl, N(puMeHAeMbIE B TECTaX B peadynkraTe
cTaHaapTu3aumn. Vix cBasb ¢ HopmanbHbIM pacnpeaeneHnem.
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CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

« DopmMynupoBaHme rmnoTea cucTteMaTuanpyeT NpPeanonoXeHns ncecne
LCLOBaTeJ'IFI N NpeacTaBnseT UX B YETKOM M FTaKOHNMYHOM BUIE.

mamucmu4eckue 2unome3sbl Nodpa3o0esiIssromcsi Ha HyJsieeble U
aJlbmepHamueHble, HaripaeJsieHHbIe U HeHaripaeJsieHHbIe.

 Hyneeasi 2unome3sa — 370 runotesa 06 OTCYTCTBUM Pa3NUYMii UMu
3HaUMMBbIX CBA3EW (YTO OAHO U TO XKe, HUKE Mbl NOSICHUM 3T0). OHa
0b03Ha4aeTcs Kak H_ 1 HasblBaeTCA HyNneBow NOTOMY, YTO COAEPXUT
ymcno 0: X. — X_=0, rhe X_, X. — conocTaBnsieMble 3HAYEeHUS NPU3HaKOB.
Hynesas rinofesa — 310 10, 4TO Mbl XOTUM OMNPOBEPrHYTh, €CINN Nepef
HAMUW CTOMT 3a4a4a 4oKa3aTb 3HAYUMOCTb Pa3MUYUNA.

 AnbTepHaTMBHAasA rMnoTe3a — 370 rMnoTe3a 0 3Ha4YMMOCTU Pa3NNYnN.
OHa obo3Ha4vaeTcs Kak Hl.

* Yawe B nccnegoBaHusix TpebyeTtcs gokasaTb Hanmyme CTaTucTMYeCcKu
3HauYMMbIX pasnuumii. OgHako, 6bIBalOT 3a4aun, Korga KenatenbHo
[loKa3aTb KaK pa3 OTCYTCTBUE CTAaTUCTUYECKOWN 3HAYMMOCTUN Pasnnyunin,
TO €CTb NOATBEPAUTL HYIEBYIO MTMNOTE3Y, — HAaNpumep, ecnm
nccneaooBaTento HYXXHO YOeANTBLCS, YTO pa3Hble UCMbITYyEMbIE MOnyYatoT
XOTS U pasnnyHble, HO YPaBHOBELLIEHHbIE MO TPYAHOCTWU 3adaHus], Nnn
4TO 3KCNEepUMEHTarnbHasA U KOHTPOSbHAsA BbIOOPKM HE pasnunyatoTcs
Enpemny CcOOOW MO KaKNM-TO XapakTepucTMkam NOMUMO UCCHEAYEMOrO

akTopa.

* Hyneeasi u anbmepHamueHasi 2unome3bl Mo2ym 6bimb 5
HanpagsieHHbIMU U HeHanpaeJsieHHbIMU, @ makKxe ¢ 08ycmopoHHeU
Uslu 0OHOCMOPOHHeU KpumuyecKol obsiacmbio (nocsiedHee Mbi
MOSICHUM HU>Ke).



CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

Kraooudumkauma TnoB Crarmcrmeckmx rmnores.

Hynesana runoresa | AJbTepHarMBHaA ryunoresa
Ho Hi
HanpasneHHble X1 He MpeBbILLIRET X2 X1 MpeBbILLeeET X2
rUNoTesbl
HenanpaBneHbie X1 He oT/mYaeTca X2 X1 OT/NIMHaETCA OT X2
rUNoTesbl

Ecm mccneppeatele OTMETWI, YTO B OOHOWM W3 TPyrn MHOVBUOYa/bHble 3Ha4eHs
NCMbIMTYEMbIX MO KaKoMy-sMBo MpuHaKy, HapMMEP Mo COLMabHOM CMENOCTY, BbilLE, a B
JPYro HKe, TO A/ MPOBEPKN 3HAYMMOCTU STUX Pasiinymin Heobxogmmo CopMyIMPOBaTE
HarpaB/iEHHbIE MMMOTESbI.

Ecm Heobxommo pokasatb, 41O B 1-M rpynne o B/MSHMEM  KaKUX-TC
SKCMEPUMEHTA/TBHBLIX BO3AEACTBMA Mpom3oLLn Bones BbipadKeHHble N3MEHEHNS, YeM BO 2-A
rpynne, - Takoke HeobXoaMO ChopMY/IMPOBATL HarpaBsIEHHbIE MMOTESbI.

Ecm »xe HeobxogyMo JpKazaTb, YTO pas/iMHyaloTea diopMbl pacripeenieHns MpusHaka B
rpynnax 1 v 2, To dopMymMpyroTCs HeHarpas/ieHHbIE FMUMoTesbI.

[TpoBEPKa MMNOTE3 OCYLLIECTB/IAETCA C MOMOLLBID KPUTEPMEB CTATUCTUHECKON OLIEHKU

PaB MY,




CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

Ctatucrtmnyeckue kputepun. Cmamucmuyeckuu Kpumepuu —
amo pewarouwjee rnpasusio, obecneyugarowee npuHsIMUe._
UCMUHHOU U OMKJIOHEeHUe JIOXXKHOU 2urnome3sbl C 8 bICOKOU
8epPOSIMHOCMbIO.

CtaTnctnyeckme Kputepum obo3HavyaloT TaKkke MeTo pacyeTa
onpeaeneHHoro Yncra n camo 3TO YUCIO.

Kpumepuii eknroyaem 8 cebsi:

e hopMysly pacyema IMNUPU4YeCcKo20 3Ha4YeHUs1 Kpumepusi rno
8bI60POYHBLIM cCMamucmuKam;

* npaeausio (hopmyry) onpedesieHuUs1 Hucria cmerneHel
ce0600bI;

* meopemu4eckoe pacripedesieHue 0sis1 0aHHO20 Yucna
cmeneHel ceo600bi;

* [1Pa8UJI0 COOMHECEHUSI AMMUPUYECKO20 3Ha4YeHUs
Kpumepusi ¢ meopemu4ecKuM pacripedesieHuem 0sis
orpeadesieHuUsi mozo, Ymo H, eepHa.

Korga roBopsT, 4To cTaTUCTUYECKas 3HAYMMOCTb Pasfninymm
onpenensanack No KpUTEPUIO X, TO UMEETCH B BUAY, YTO
“cnosib3oBany MeToA X° AN pacyeta onpeaeneHHoro Ymicna.

Korga roBopsT, 4To X%?=42,676, TO MyieeM B BUAY onpeferneHHoe
4YMCIO, paccYNTaHHOE NO METOoAY X°. TO YMcro obo3HavaeTcs Kak
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CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

* B 6bonbLMHCTBE Criy4YaeB Anst Toro, 4Tobbl Mbl NpU3Hann pasnuyns
CTaTUCTUYECKN 3HAYUMbIMUN, HEOOXOAMMO, YTODLI IMNUPUYECKOE 3HAYEHNE
KpUTEpUA NpeBbIlano KpPUTUYECKoe, XOTS eCTb KpUTepun (Hanpumep,
Kputepun MaHHa-YUTHU Unn KpUtepumun 3HakoB), B KOTOPbIX Mbl JOSKHbI
npuaepXXnBaTbCs NPOTUBOMOSIOXHOIO npasuna.

* B HEKOTOPbIX Cry4aax pacyeTHada popmyna KpuTepusi BKNYaeT B cebs
KONin4ecTBO HabnogeHnn B nccriegyemon Bolbopke, obo3Havaemoe Kak n. B
9TOM Cllydae aMnmMpu4eckoe 3Ha4eHne Kputepms ogHOBPEMEHHO SBNSETCH
TECTOM A5l MPOBEPKU cTaTUCTUYECKUX runoTes. 1o cneunansHon Tabnuue
BPYYHYIO Mbl Onpeaesriiem, Kakomy YPOBHIO CTaTUCTUYECKOW 3HAYMMOCTU
pasnuynimn COOTBETCTBYET AaHHAA aMnupuyeckaa senmdmHa. lNpnmepom
Takoro Kputepus asnsetcs t-kputepun CtotogeHTa. Vnm KoMneoTePHbIN NakeT
BblAaeT YPOBEHb CTAaTUCTUYECKOM 3HAYMMOCTW. B BonbLUMHCTBE Ccry4yaes,
OAHaKO, OQHO M TO e AMIMUPUYECKOE 3HAYEHMNE KPUTEPUS MOXKET OKa3aTbCH
3HA4YNUMbIM UNMN HE3HAYNMbIM B 3aBUCUMOCTM OT Konn4vecTBa HabnogeHnn B
nccnegyemon Bolbopke (n) UM OT Tak Ha3bIBAEMOTIO KONUYECTBA CTEMNEHEN
cB0OOabI, KOTOPOE 0603HaAYaeTCs Kak v Unu Kak df.

 [1ns kaxgoro criyyas onpegerneHne KonmyectBa cterneHen cBodbodbl UMeeT
CBOI cneumndunky, Nno3ToMy Kaxaas dpopmyna anga pacyera aMnmpuyeckoro
3Ha4YeHUs KpuTepus oba3aTernibHO CONPoBOXaaeTcs npasunom (dopmyrnon)
ans onpegeneHust Yucna creneHen csobobl. 3Hast n U/UNU YNCIIO CTEMEHEN
cB0OOAbI, Mbl MO cneymanbHbIM Tabnmuam MoXeM onpeaennuTb KpUTUYECKne

90 17791 1701 10 A 127781 A™ 'S APPS 1A ST 7" 'S 1A 2% 1 B0 AR A1 A4 P2 A2 71 12215 10 0SS SR At AWl A6 17780 N\



CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

 Kpumepuu denisamcs Ha napamempu4veckue u
Henapamempud4veckue. [lapameTpmnyeckne Kputepun BKIOYarT B
dopmyny pacdeTa napameTpbl pacnpeneneHuns, To eCTb cpegHune u

ncnepcum (t-kputepuun CtelogeHTa, Kputepum F dGuiepa n ap.)

enapamMeTpuyeckme Kputepumn He BKIHOYaKOT B POPMYIy pacyeTa
napameTpoB pacnpeneneHnsa n ocCHoBaHbl Ha oNepupoBaHUM YacTtoTamu
nnn paHramu (kputepun U MaHHa-YUTHN, Kputepun I BunkokcoHa v

ap.).

* [lapameTpuyeckmne KpuTepum MoryT 6onee MOLLHbIMU; YEM
HenapamMmeTpu4eckmne, Ho TONbKO B TOM Cryyae, eCnv NpU3HaK N3MepeH_
MO MHTEpPBAaNbHOW LWKane n HopmasibHO pacnpegeneH. C nHTepBanbHOM
LLIKANoW ecTb onpeaeneHHblie Npodnemsl. JInlib C HEKOTOPOW HaTAXKKOM
Mbl MOXEM CYMTaTb AaHHble, NpeAcTaBreHHble He B
cTaHOapTU30BaHHbIX OLEHKaXx, kak MHTepBanbHble. Kpome Toro,
NnpoBepka pacnpeaeneHns Ha HopMarnbHOCTb TPeOYEeT AOCTaTOYHO
CNOXHbIX PACYETOB, pe3ynbTaT KOTOPbIX 3apaHee Hen3BecTeH. MoxeT
oKa3aTbCs, YTO pacnpeaeneHme npusHaka oTnn4yaeTcst oT HopMarbHOrO,
M HaM TaK N MHa4Ye BCe paBHO NpUaeTcs 0bpaTUTbCS K
HenapaMeTPUYECKUM KpUTEPUSIM.

« HenapameTtpuyeckne Kputepum nuULLEHbI BCEX 3TUX OTPaHNYEHUN, N He
TPeOYHOT TakuX ANUTENbHbIX U CNOXHbIX pacyeToB. [10 cpaBHEHMIO C
napameTpUYECKMMUN KPUTEPUSMN OHU OrPaHNYEHbI NNLLIb B O4HOM - C UX
MOMOLLIbH0 HEBO3MOXHO OLIEHUTb B3aMMOLENCTBME ABYX UK Oonee
yCNOBUIN nnn oakTopoB, BAUSAIOLNX HA USMEHEHUNE NPU3HaKa. ATy
3a4a4vy MOXET PeLlnTb TONbKO AUCNEPCUOHHBIN ABYXMDAKTOPHbLIN
aHanus.



CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

* YPOBHM CTaTUCTUYECKOMN 3HAYNMOCTU. YpoB8eHb
3Ha4YuMocmu — 3Mmo 8epPosIMHOCMb MO20, YMOo
uccniedoeamersib cYeJs1 pa3uyusi cyuecmeeHHbIMU, a
OHU Ha camom OeJie criy4YalUHhbl.

« Korga mbl ykasbiBaeM, YTO pasnnynga 4OCTOBEPHbI HA 5%-0M
YPOBHE 3HAYMMOCTU, UNnn npu p<0,05, ToO Mbl UMeeM BUAY,
YTO BEPOATHOCTb TOro, YTO OHU BCEe-TaKN HEOOCTOBEPHDbI,
cocTtaBnget 0,05 (1unun 0,05:100%=5%).

« Koraa mbl ykasbiBaeMm, 4YTO pas3nnymnsi JOCTOBEPHbI Ha 1%-0M
YPOBHE 3HAa4YMMOCTU, Unn Npu p<0,01, TO Mbl UMEEM B BUAY,
4YTO BEPOATHOCTb TOrO, YTO OHM BCE-Taku HEAOCTOBEPHBI,
cocTtaBnsieT 0,01.

¢ ypOBGHb SHa4YumMocmu - 3mo 8epossimHOCMb

OMKJIOHeHUs1 Hys1ieeoll 2urnome3bl, 8 MO epPeMsi Kak OHa
8epHa.

 Owubka, cocmosiwasi 8 mMoM, 4mMo Mbl OMKJIOHUU
HyJiegyro 2urnome3sy, 8 mo epeMsi KaKk OHa 8epHa,
Ha3blgeaemcsi owubkol 1 pooda.

« Ecnn BepossITHOCTb OLLMOKU - 3TO A, TO BEPOSATHOCTb
npaBuUNbHOro peweHuns: 1-a. Yem meHbLUe a, Tem bonblue
BEPOSITHOCTb NPaBUI1bHOMO peLleHus.



CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

* /AicTopnyeckn cnoXxunnochk Tak, YTo B MCUXONOrMN NPUHATO CHUTATb
HU3LWKM YPOBHEM CTATUCTUYECKOWN 3HAYMMOCTU 5%-bIN YpOBEHb (p<0,05):
OOCTaTOMHbIM - 1%-bIK YpOBeHb (p<0,01) 1 BbicWUM 0,1%-bI YPOBEHb
(p<0,001), noaToMy B Tabnuuax KpUTUYECKUX 3HAYEHUIN ODbIYHO
NpnBOAATCA 3HAYEHUA KpUTEPMEB, COOTBETCTBYOLLNX YPOBHAM
cTaTUCTUYecKon 3Ha4nmmocTu p<0,05 1 p<0,01, nHorga — p<0,001. [Anga
HEKOTOPbLIX KpUTEPUEB B Tabrnuax ykasdaH TOYHbIN YPOBEHb 3HAYMMOCTU
NX pa3HbIX AMMUPUYECKNX SHAYEHUN.

« [1o Tex nop, ogHaKo, Noka ypoBEHb CTaTUCTUYECKON 3HAYMMOCTU HE
OOCTUTHET p=0,05, Mbl €LLIE HE UMEeeM NpaBa OTKITOHUTb HYNEBYIO
rmnoreay.

e [lpaBuno otknoHeHna H_ u npuHaTna H_. Ecnn amnmnpunyeckoe
3HAYEHVEe KpUTEPUS PaBHAETCH KPUTUYECKOMY 3HAYEHMIO,
COOTBETCTBYHOLWEMY P<0,05 nnu rnpeBbILLAET ero, To H_ OTKIOHSAETCS, HO
Mbl eLLie He MOXXeM OnpeaeneHHo NpuHATL H., . Ecnv aMnnpuyeckoe
3HAYEHVEe KpUTEPUS PABHAETCS KPUTUYECKOMY 3HAYEHMIO,
COOTBETCTBYIOLLEMY P<0,01 unu npeBbILIAET €ro, To H  OTKNoHseTCs 1
NPUHUMAETCA H..

* UcknroyeHus: KpUtepun 3HakoB G, Kputepun T BUnKokcoHa n Kputepumn
U MaHHa-YntHu. [Ina HUx yctaHaBnmBaroTCcA 0OpaTHbIE COOTHOLLEHUS.

* [pakTn4yeckun, ogHako, nccrnegoBaTerib MOXET cYMTaTb JOCTOBEPHbIMU
y>Ke Te pasnunums, KOTopble He NonaaaroT B 30HY HE3HAYMMOCTW, 3asIBMB,
4YTO OHU CTATUCTUYECKN 3HAYUMbI NPK P<0,05, UK YKa3aB TOYHbIN
YpPOBEHb 3HaYMMOCTM NONTYYEHHOIO AMMUPUYECKOTO 3HAYEHUS KPpUTEPUS,
Hanpumep: p=0,02.



CTATUCTUYHECKME T'MNOTE3bl U KPUTEPUU UX TTIPOBEPKU

MOLLHOCTb KPpUTEPUS — 3TO ero COCOOHOCTL BbISABIATL Pa3fnymns, ecnu
OHU ecTb. /IHbIMM cnoBamMu, 3TO €ro CNOCOOHOCTL OTKITOHUTL HYNEBYHO
rmnoTesy ob oTCyTCTBUU pa3nnynun, ecnm oHa HesepHa. OwmnbKa,
COCTOSILLas B TOM, YTO Mbl MPUHAIN HYNEBYIO rMrnoTesy, B TO BpeMs KaK
OHa HEBEpPHAa, Ha3blBaeTcH ombkon Il poaa.

BeposiTHOCTb Takom ounbkm obo3HavaeTcs kak [3. MoLHOCTb Kputepus -
9TO ero cnocobHOCTb HE AONYCTUTbL OLWINOKY Il poaa, No3ToOMY:
MowHocmb=1-f3

MoLLHOCTb KpUTEpUS onpeaenseTcs amnupuyeckum nytem. OgHN 1 Te xe
3a6uaq|/| MOTYT ObITb peLleHbl C MOMOLLIbIO Pa3HbIX KpUTEPUEB, MPU 3TOM
0OHapyXXnBaeTcs, YTO HEKOTOPbIE KPUTEPUM NO3BOSIAIOT BbIABUTL pas3
nMuns Tam, rae apyrue okasbliBatoTCsl HECMOCOOHBIMM 3TO caenarb, Unu
BbISIBMSIOT OOMNEee BbICOKUIA YPOBEHb 3HAYMMOCTU pa3nnynin. BosHukaeT
BOMPOC: a 3a4eM Xe Toraa UCnonb3oBaTb MEHee MOLLHbIE KpUTEPUN?
[leno B ToM, YTO OCHOBaHWeM, Ans Bbibopa Kputepust MOXKeT ObITb He
TOJbKO MOLLIHOCTb, HO U ApYyrne ero xapakTepucTukn, a UMEHHO:

* NPOCTOTA;

« 6oree LUMPOKMIA AnanasoH UCMNOoNb30BaHMsA (Hanpumep, Mo OTHOLLEHWIO K
AaHHbIM, ornpeaeneHHbIM N0 HOMUHATUBHOM LLKane, U No OTHOLLEHWUIO

K 60nbLLIXM n);
* MPUMEHMMOCTb NO OTHOLLEHUIO K HEPaBHbLIM N0 0O0bEMY BblDOpKaM;
» bonbLluast MHOOPMAaTMBHOCTL PE3yNbLTaToB.



CtaTuctnyeckas MOLWHOCTb

BennymnHa mowHOCTU Npm NpoBepKe CTaTUCTUYECKOWU rmMnoTesbl
3aBUCUT OT crneaytoLwmnx akTopoB.:

* BESIMYUHbI YPOBHSA 3HAYMMOCTN, 0D03HAYaEMOro rpevyeckom
bykBon anbda, Ha OCHOBaHMN KOTOPOro MPUHUMAETCS peLLEHNE
00 OTBEPKEHUU NN MPUHATUN anbTEPHATUBHON MMMNOTE3bI;

* BENUYMHbI 3adpdeKTa (TO eCTb Ppa3HOCTU MeXay CpaBHMBAEMbIMU
cpegHUMNn);

« pa3aMmepa BbIOOpKM, HEOOXoaMMOW A8 NoATBEPXKAEHNS
CTaTUCTUNYECKOMN MMNoTe3bl.

/\ /\
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Pa3mep adhekTa

* BennunHa adodoekta onpenenser BepoATHOCTbL COBEPLUEHUS
ownbkm BTOporo poga. KoaddpuumeHT BenmunHel addekTa
Ha3biBaeTcs mepon adodekTa d. bbist BBeAEH B yrnoTpebnexHme
[1>X. KoO3HOM 1 BblYMCNIAETCA KaK OTHOLLEHUA pa3HOCTU Mexay
cpaBHMBaEMbIMWU CPeaHUMMN K CTaHOAPTHOMY OTKITOHEHMUIO.

» Pasmep BbIOOpKM, HEOOXOAMMOWN ANA NOATBEPXKAEHUS
CTaTUCTUYECKOM rMNoTe3bl, BIIUAET Ha CTaTUCTUYECKYIO
MOLLHOCTb, TaK KaK C yBENMYEHNEM BbIDOPKN YMEHbLLAETCS
cTaHOapTHas owmnbka, a crieqoBaTeribHO, YBENNYMBAETCS
MOLLHOCTb.

* [loHATMA «pas3mep agpdrekTa», KOTOPbIM OOSKEH
PYKOBOACTBOBATbLCA UCcrieqoBaTterb NOMUMO COOCTBEHHO
CTaTUCTUYECKON 3HAYMMOCTU, OyayT paCCMOTPEHLI Ha
nabdopaTopHbIX 3aHATUSX, MO OTHOLLEHUIO K PasfiMndHbIM TUnam
NepeMEHHbIX N XapaKTePUCTUKAX CBA3U UITN pasfinyus.



3agavm cTaTUCTUYECKOro CpaBHEHUA OABYX

cpeaHux nnn AByX 4actoT
BO3MOXHbIU anropuTtm encTBun

AHAJIH3 JAHHBIX

ILTIAHHP OBAHHE SKCIIEPHMEHTA

T

PACUET OBbEMA BhIEOPKH
(CPABHEHHE CPEJHHX)

PACYET OBBEMA BBIBOPKH
(CPABHEHHE YACTOT)

/

KOJIMYECTBEHHBIE ITPH3HAKH

ITIPOBEPKA 3AKOHA PACIIPENETEHHA
HA HOPMAJIbHOCTD

IMAPAMETPHYECKHE TECTBI

HETIAPAMETPHYECKHE
TECTBI

—

KAYECTBEHHBIE IIPH3HAKH

TABJHIA kxm

TABJIHIIA 2x2




[MnaHupoBaHMe aKCcnepuMeHTa: pacyeT oo6bemMma BbIOOPOK

MOOYIb NMNIAHUPOBAHNA SKCINTEPUMEHTA cTtatuctnyeckux naketos
NO3BONSAOT MPOBECTU OLIEHKY pa3mMepa BbIOOPKU, 4OCTAaTOYHOM AN BbIABIEHUSA
KITMHUYECKN N Bonorndeckn sHadnmoro acodekra ¢ y4eTom 3agaHHON
MOLLHOCTU CTaTUCTUYECKOIO KPUTEPUSA N YPOBHSA 3HAYMMOCTN,

Hanpumep, MOXXHO NPOBECTM pacyeT pa3mepa BbIDOPKM ANst SKCNEPUMEHTOB,
HarpaBreHHbIX Ha OOHapPY>XeHUE CTaTUCTUYECKN 3HAYMMOTO pasnnyunsa mexay
BblibOpkamMn. B moayne ncnonb3yroTcss MeToAbl OLLEHKM 0bbeMa BbIOOpKM Angd
CpaBHEHUS ABYX YacToT N ANsi CpaBHEHUS ABYX cpeaHux. PacyeTsl
cnpaBeanuBbl TOMbKO ANs criydas, Korga ABe rpynribl UMEKT OAUH U TOT XKe
pa3mef

AHAJIH3 JAHHBIX

ILTITAHHP OBAHHE SKCIIEPHMEHTA

e

PACUYET OBbEMA BEIEOPKH PACUYET OBbEMA BEIEOPKH
(CPABHEHHE IBYX CPETHHX) (CPABHEHHE JJBYX UACTOT)




IIpoBenenue pacueroB B MoayJie «IliianHupoBanue 3kcnepuMeHTa» (MpuMep u3
nporpammbl «Meacram»

PACYET OBbEMA BHIBOPKW ANH CPABHEHWA NBYX YACTO x|

Yacrorel Cobbmua, %
KonrponeHaa Mpunna  Wccneayeman Mpynna

T

-~ YpoeeHe 3HawimMocTH | MowHocTe BriGopku B n=203 B Ka¥a0i rpynne GYayT AOCTATOYHBIMMK ANA TOro, YToGk!
~ 5% (+ 80% BbIABUTL Pasnuyua & vacTote Cofbmua & 6.00% ¢ 80% mowHocTbo Ha 5%
3 YPOBHE 3HAYUMOCTM.
1%  30% 6.00% paznuuua paeHbl pasHocTy mexay 2.00% yactoroi Cofemrua B
{ 95% KonrponeHoi rpynne w 8.00% yactoroi 8 Mccneayemoli rpynne.
Pacuer

PACYHET ObbEMA BHIBOPKH N11H CPABHEHWUA NBYX CPEAHUX | X

Paznuuua CpegHu=
CTau-uap'rHoe OTKOHEHWE KAUHWYECK M BaXHBIN 3 PhEeKT

F F

- YpoeeHe 3HawimMocTH | MowHocTe BriGopku B n=43 B Kaxaok rpynne Gyayt A0CTATOYHBIMUW ANA BbIABAEHUA
5%  80% paznuuui B 5 eauHuuel ¢ 90% MowHOCTEIO Ha 1% YpoBHE 3HAYUMMOCTH,
3 NPUHUMAEA CTAHASPTHOE OTKAOHEHWE PaBHBIM B eauHUULL.
& 1% « 90%
<

" 95%

Pacyer




ObOocHOBaHMe 3a4a4uun conocTaBlfieHUA U
CpaBHEHMUA

Ou4eHb YacTo nepen uccriegosaTenem B NCUXOOrMm CTouT
3aJava BbISIBNEHMSA pasnuynm mexay asymsi, Tpemsa n bonee
BbIOOpKaMU NCNbITYEMbIX. DTO MOXET ObITb, HANPUMEpP,
3afadva onpeneneHnsa Ncuxonorn4ecknx oCObeHHOCTeEN
XPOHUYECKM BONbHbIX AETEN MO CPABHEHUIO CO 300POBLIMU,
IOHbIX NPaBOHAPYLLUUTESIEN MO CPABHEHUIO C
3aKOHOMOCNYLUHLIMW CBEPCTHUKAMM UNU Pasnnunin mexay
paboTHMKaMKM rocygapCTBEHHbIX NPEeAnPUATUN N YaCTHbIX
donpm, mexay nogbmMy pasHon HauMOHaNbHOCTU UM Pa3HOU
KYyNbTYPbl 1, HAKOHEL, MeXAay NoabMU paBHOro Bo3pacTa B
MEeToae «MNonepeYvHbIX cpe3oB». ConocTaBneHne ypoOBHEBbIX
rnokasaTesien B pa3HblX BbIDOpKax MOXET ObITb HEODXOaMMOW
4YaCTbIO KOMMJTEKCHbIX ANArHOCTUYECKNX, YHEDHbIX,
NCUXOKOPPEKLMOHHBIX U NMHbIX Nporpamm. OHO NnoMoraeT Ham
obpaTtuTb BHMMaHME Ha Te 0COOEHHOCTM 00CNeaoBaHHbIX
BbIDOPOK, KOTOPblE A0SKHbI ObITb Y4TEHbLI U MICNOMNbL30BaHbI
npu aganTtauum nporpamm K JaHHOW rpynre npolecce nx
KOHKPETHOro BOMSOLLEHUS.



OOocHoBaHMe 3aaayum CTaTUCTUYECKOUN 3IHAYUMMOCTU
cABUra B 3Ha4YeHUSIX UccreayemMoro rnpru3Haka

* B ncuxonornyecknx nccrneqoBaHnsax 4acto ObiBaeT BaXKHO
[10Ka3aTb, YTO B pe3ynbraTe JeNcTBUSA Kaknx-nnbo dakTopos
MPOWU30LLINN JOCTOBEPHbIE N3MEHEHUS (COBUMM) B USMEPAEMbIX
nokasatensx.

« ConocTtaBneHne nokasareneu, Nofy4YeHHbIX Y OOHUX U TEX e
MCMbITYEMbIX MO OOHMM U TEM XXe MeToAuKaM, HO B pa3Hoe BpeMs,
onpeaensiet gpeMeHHol cdsuz. ConocTtaBneHne nokasartenen,
MONYYEHHbIX MO OAHUM M TEM K€ METOAMKAM, HO B pa3HbIX
YCNOBUSIX NU3MEPEHUS (HAaNpUMep, «MOKOsI» U «CTPeccar), aeT
HaM CUTYaLMOHHbI cOBUI. YCIOBUS N3MEpPEHNst MOryT
N3MEHATLCA HE TONbKO peanbHO, HO M YMO3puTenbHO. Hanpumep,
Mbl MOYKEM MONPOCUTb UCMNbITYEMOrO "NpeacTaBuTb cede", YTo OH
oKasancsi B pyrux ycrioBusix uamepeHus: B bygyLiem, B no3nuum
OPYIrX NMogen, KoTopble OLEeHMBAatOT ero Kak Obl CO CTOPOHbI, B
COCTOSAHUM pa3rHeBaHHOro otua u 1. n. ConocraBnsas nokasaTenu,
M3MepeHHbIe B 00bIYHbIX M BOOBpaXKaeMblX YCIOBUSX, Mbl
nony4yaem ymospumersnbHbit cosuz. Mbl MOXXeM co3aaThb
crneluanbHble 9KCrnepuMeHTarnbHble YCNOBUS,
NpeanonoXnTerbHO BIMAIOLWME Ha TE UMW UHbIE NOoKa3aTenu, u
CONOCTaBUTb 3aMepbl, MPOM3BEAEHHbIE 40 U Nocne
9KCrNepuMeHTanbHOro BO3OencTBust. Ecnu capurm okaxxyTcs
CTaTUCTUYECKN AOCTOBEPHBIMI, 3TO MO3BONUT HaM YTBEPXAATb,
UTO AKCAeDVMEeHTAMNRHLIe ROACNCTRUG BLINU CVIIIECTREHHKLIMI



OOocHoBaHMe 3aaayum CTaTUCTUYECKOUN 3IHAYUMMOCTU
cABUra B 3Ha4YeHUSIX UccreayemMoro rnpru3Haka

Hanpumep, Mbl MOXXeM caenaTb BbIBOA O TOM, YTO JaHHAsA nporpamMma
TpeHWHra eNCTBUTENBHO CMOCODOCTBYET Pa3BUTUIO YBEPEHHOCTU, NN
4YTO AaHHbIV CNOCOD BHYyLLAKOLLEro BO30ENCTBUA BNUAET HA UBMEHEHUe
OTHOLLEHWA NCTbITYEMbIX K TOW Ui UHOW Npobneme, unm 4to
ncuxogpamarmyeckasa saMmeHa poneuv noaresepxaaet noctynat Ix.J1.
MopeHO 0 conmxeHnn No3nLn CNOPLLIMKOB MOCIE TOro, Kak UM
NPULLMOCHL UrpaTtb POSib CBOErO OMMNOHEHTA U T.1.

Bo Bcex aTux criydadax Mbl roBOpUM 0 cdeuze rnoad esiusiHueM KOHTPO
NMPYeMbIX U HE KOHTPOSNMPYEMbIX BO3LENCTBU.

MO>XHO paccMOTpeTh eLlie 0COobyro KaTeropnio cmpyKmypHbIX
cdeuzo8. Tak, Mbl MOXXEM COMOCTaBNATbL MeXay cobon pasHble
nokasaTesniv OOQHUX U TeX e UCMbITyeMbIX, €CIU OHU U3MEpPEHbI B OOHNX
N TEX Xe eAuHunLIaXx, Mo OgHOM KU TOW Xe WwKarne. Hanpnumep, Mbl MOXeM
nccrieqoBatb nepenag mexay sepbarnbHbiM U HeBepbanbHbIM
NHTENEKTOM, U3MEPEHHbLIMW NO MeToauke L. Bekcnepa, unm
COMOCTaBNATb AKCMNEPTHbIE OLIEHKN 3MMNAaTUYHOCTU U 5
HabnogaTenbHOCTU, UBMEPEHHbIE NO 0aMHaKoBou 10-6annbHOW LWKane,
NN BPEMS peLLEHNA OBYX 3a4a4, USMepPEeHHOe B CeKyHOax, nUin
9K3aMeHaLMOHHYI0 YCNELUHOCTb NO pa3HbIM ANCUUMIIMHAM U T.1.

[ns ycTaHOBNEHWS JOCTOBEPHOCTM CABUIOB B 3HAYEHUSIX NPU3HaKa B
CBSI3aHHbIX BblOOpKaX (Yalle BCero, kak ykasaHo Bbille, 3TO Te Xe
caMble UCTMbITyeMbIe) UCMOSb3YIOTCH CNeLUnanbHble cmamucmuyeckue
Kpumepuu Or1s1 c8s13aHHbIX 8bIOOPOK.



UCCIJIEOOBAHUE CBA3U MEXAY

FMEDERACLILILIRALA
Ewwe NvnnokpaT B VI B. A0 H. 3. 0Bpamin BHUMAHUE Ha HANTMHYME CBSI3V MEXIy TeNo-

CTIOEHNEM U TEMNEPAMEHTOM JII0AEHW, MEXIY CTPOEHWEM Tera U NPenpacrioNOMEHHOCTBIO K TeM
Wwimn uHbiM 330oneBaHnaM. OnpeneneHHble BUObl MNOAOOHOWM CBS3WM BbISIBNIEHBI BO  BCEX
npeaMeTHbIX OONaCTsX, BKIIOYAas NMCUXONorvIo. B3amMMoCBSA3nM Ha S3bIKE MATEMATUKM ODbMHC
OMUCBIBAIOTCA MPY MOMOLLM ¢y HKLMK, KOTOpbIE MradMHecKrn n3obpaxaloTCa B BUOE JIMHWA. He
pyC. n3obpadkeHbl Madvikn dyHKUMA. Ecnn nsmeHeHmne ofiHOW NepeMeHHON Ha OOHY €UHWLEY
BCEraa NMPUMBOOMT K M3MEHEHUIO APYToN NepeMeHHOW Ha OOHY W Ty e BEWMHUHY, doyHKUMS
ABNSETCH /yHAHOM (Mpadvk ee NpenCTaBnsaeT npsMyio SIMHWIo); niobas apyras CBsisb —
HervHaviHas, Ecnn yBenmieHme onHOW NepemMeEHHON CBSI3AHO C YBEIMHEHWEM [IPY oM, TO CBSI3b —
MO/ T erBHast (Mpsvas)); e yBENIMHEHUE ONHOW NEPeMEeHHOW CBA3AHO C YMeHbLLEHMEM
Opyron, To CBA3b — OT pyLAT erbHas (obpat Has). Ean HaNpaB/IeHVe M3MeHEeHMS] OOHOW
NepemMeHHON HE MEHSIETCS C BO3pacTaHWeM (YObIBaHWeM) Opyromn I'leDEMEHHOVI TO TaKas yHKUMS
— MOHOT OHHA5T, B NPOTUBHOM CITyuae oyHKLIMIO HA3bIBAIOT HEVIOHOT OHHOUL,
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UCCIJIEOOBAHUE CBA3U MEXAY
NMNEPEMEHHbBIMM.

e DYHKUMNOHaNbHbIE CBA3U, NOA0OHbIE N300paXKeHHbIM Ha PUC. BbILLIE,
ABNAOTCS naeanmsaunsamn. Mix ocobeHHOCTb 3aKkNYaeTcsi B TOM, YTO OQHOMY
3HAYEHWIO OAHOM NEPEMEHHON COOTBETCTBYET CTPOro onpeaesieHHoe 3HavYeHne
Lpyrov nepemeHHon. Hanpumep, TakoBa B3anmMoCBsi3b OBYX (PUNYECKNX
nepemMeHHbIX — Beca 1 AfnHbl Tena (NnnHenHasa nonoxutenobHasa). OgHako gaxe
B (DU3NYECKNX IKCMIEPUMEHTAX SMMNMpPUYECKasi B3anMOCBsI3b OyaeT OTNn4aThCs
OT (PYHKLMOHANbHOW CBSA3M B CUIMY HEYYTEHHbIX UM HEM3BECTHbIX MPUYMH:
konebaHu cocTaBa MaTepuana, NnorpeLLlHoOCTeNn N3MePEHUs 1 Np.

* B ncuxornorum, kak u BO MHOIMX ApYyrnx Haykax, npu nsyudeHnm B3anMocBsi3u
NPU3HaKOB M3 Mosisi 3peHUsa nccrnegoBaTtenst HEM36eXHO BbiNagaeT MHOXECTBO
BO3MOXHbIX MPUYMH N3MEHUYMBOCTU 3TUX NPMU3HAKOB. Pe3ynstaTtom sIBNSIETCS TO,
YTO Jaxe cyuwecmesyrouw,as 8 peasibHocmu byHKUUOHasrlbHasi c8si3b MEXXOy
rnepemMeHHbIMU 8biICmyrnaem SMuUpUYecKU Kak 8eposimHOCMHasi 5
(cmoxacmuyeckasi): 0OHOMY U mOMY e 3Ha4yeHU 0OHOU repeMeHHoU 3
coomeemcmeayem pacripederieHue pasuYHbIX 3HadeHul Opyaol nepemMeHHouU
(u Haobopom).

- bynem roBopuTb, YTO MexXay ABYMS Npu3aHakamu X 1Y cyllecTtsyeT
KOppensunoHHasa 3aBMCUMOCTb (B3aMMOCBS3b), MPY KOTOPOW C U3SMEHEHUEM
OQHOro Npmn3Haka U3MeHSIETCS N APYron, HO KaXXaoMy 3HaYEHUIO NpusHaka X
MOIyT COOTBETCTBOBATbL pa3Hble, 3apaHee HenpeacKkasyemble 3Ha4YeHns
npu3Haka Y, n HaobopoT.

« [Inga pasnuumsa HanpaBneHHOCTU BIIMSIHUSA OOHOIO NpM3Haka Ha Apyron
BBEEHbI MOHATUS MONOXUTENbHOM U OTPULIATENBHOW CBA3MN.



UCCIJIEOOBAHUE CBA3U MEXAY
NMNEPEMEHHbBIMM.

« Ecnn ¢ yBennyeHnem (ymeHbLUEHNEM) OHOIO NpM3HaKka B OCHOBHOM
yBENNYMBAIOTCA (YMEHbBLUAIOTCA) 3Ha4YEHNs OpYroro, To Takast
KOppensaUnoHHas CBA3b Ha3bliBAETCA NPSIMOM UM MONOXUTENbHOMW.

« Ecnu c yBennyeHnem (yMeHbLUEHMEM) OQHOro Npu3Haka B OCHOBHOM
YMEHbLLAITCSH (YBENUYMBAKOTCS) 3HAYEHNS OPYroro, TO Takas §
KOPPENSLUMOHHAsNA CBA3b Ha3blBaeTCA 0OpaTHOM U oTpmuaTenbHON.

B psige cnydyaeB HeODXoAuMO ornpeaennTb CBA3b MeXay ABYMS
I'I%I/I3HaKaMI/I, YCTaHOBUTb XapakTep 3aBUCUMOCTHU (NpsMas niu
obpaTHas), KONIM4YeCTBEHHO Bblpa3nTb OOCTOBEPHOCTL CBA3W. [1n4d

eLleHnd 3TuX 3agad BblYNCcnsT KO3 pnuUeHT Koppenauum r.

ennymnHa KoadpuumeHTa Koppenauum nexuT B npenenax ot —1 oo +1.
Ecnn koadppuumeHT koppenaumm brnms3ok No Moaysno eguHule, To
MexXxay nsMeHeHnem BennymHbl X 1 Y cyecTByeT NIMHENHO
nponopumoHarnbHad 3aBUCMMOCTb. ECnu r>0, TO C pOCTOM BeNUYNHbBI X
BeNnMYMHa Y Takxke B cpeHeM pacTeT. Ecnun r<0, TO C pOCTOM BENUYUHBI
X BENnYmHa Y B cpeaHeM yobiBaeT. ECnm KOadPUUMEHT KOppenaumm rno
MOoZYI0 BrIM30K HYMo, TO MeXay BenuymHamm X v Y oTCyTCTBYET
NUHENHas CBA3b.

» Taknm obpasom, KO3 PULMEHT KOppenALumn — BaXXHbIN NoKasaTerb,
NnokasblBaloLLNM B3aMMOCBSI3b MeXy ABYyMs HabopamMu JaHHbIX.
OTpuuarenbHoe 3Ha4YeHWE yKa3biBaKOT Ha 0DpaTHY0 KOppensuuto,
NONOXUTENBHOE — Ha NpaAMY0. Hem bnuke K 1 3HadeHue r, Tem
BEPOATHEE Hann4ne CBA3N MexXxay nokasartensamu.



UCCIJIEOOBAHUE CBA3U MEXAY
NMNEPEMEHHbBIMM.

ObiLps Kmaccubaauma KoppermLmoHHbIX cas3a (no VieaHTep 3.B., Kopocosy A.B.,

1992):
1) cnibHasg, nm TecHas
2) cpeHss
3) ymepeHHast
4) crebas
5) o4eHb ciabas

npy kKosdupmumeHTe Koppersumm r =0,70;
npu 0,50 =r <0,69;

npm 0,30 <r <0,49;

npun 0,20 =r <0,29;

npu r <0,19.

YHact Haa kmacondalps KOpperRILMOHHD X CBSI3EM:

1) BbicoKas 3Ha4MMas KoppeysiLns
2) 3Ha4MMasn KoppeysLvS
3) TeHaeHUMS JOCTOBEPHOW CBS3N

4) HE3HaYMMan KopPEILIMS

MpW I, COOTBETCTBYIOLLIEM YPOBHIO CTATUCTUHECKOM
3Haummocv p<0,01;

NPV I, COOTBETCTBYIOLLIEM YPOBHIO CTaTUCTUHECKOM
3HaummMocv p<0,05;

MpW I, COOTBETCTBYIOLLIEM YPOBHIO CTATUCTUHECKOM
3HaummMocv p<0,10;

NpY r, He OJOCTUMAIOLLEM YPOBHSI CTaTUCTUHECKOM
3Ha4YMMOCTH.



UCCIJIEOOBAHUE CBA3U MEXAY
NMNEPEMEHHbBIMM.

« [1Be aTK KNnaccudukaunumn He cosnagatot. [lepBas
OPUEHTMPOBAHA TOMbKO Ha BENUYUHY KOS PMLIMEHTA
KOppensaummn, a BTopas onpenenseT, Kakoro ypoBHS
3HAYMMOCTU OOCTUraeT gaHHaa BennvnHa KoaddpuumeHTa
Koppensuun npu gaHHOM oobeme BbIOOpKU. HYem bonblue
00beM BbIDOPKU, TEM MEHbBLLEW BEMUYUHBI KOS PULIMEHTA
KOppEensauum okasbiBaeTCcHa JOCTaTOYHO, YTODbI Koppensums
bbina npu3HaHa JOCTOBEPHOW. B pesynbsraTte npun manom
o0beMe BbIDOPKM MOXKET OKa3aTbCH TaK, YTO CUSTbHAaS
Koppensums okaxetca HegocTtoBepHoW. B To ke Bpem4a npu
bonbLunx obbemax BbIDOPKN aaxe crnabasi koppenaums
MOXXET OKa3aTbCHA AOCTOBEPHOMW.

* OObIYHO MPUHATO OPUEHTUPOBATLCH Ha BTOPYIO
Kraccuukauymio, NOCKOSbKY OHa yYMUTbIBAET OObEM
BblOOpKN. BmecTe ¢ TeM, HEOOXOANMMO NOMHUTB, YTO
CUIbHAas!, NN BbICOKast, KOppensiumsi — 3TO KOppensiuns ¢
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AHAJIN3 KOJIMYECTBEHHbBIX
JAHHDBIX, PACITIPEJAEJIEHHUE
KOTOPBIX HE OT/NIMYAETCA OT
HOPMAJIBHOI'O

(IHIAPAMETPUYECKHE TECThDI).
[TapameTtpudeckme Tectol ([1T) npegnonaratoT
N3BECTHbIM 3aKOH pacrnpegeneHus
aHann3npyemom BesindnHbl, KOTOPbIN
onucbiBaeTCcs onpeaeneHHbIMN NapamMeTpamu.
[T npumeHsTCA B Crny4vae, Korga 3akoH
pacnpegeneHna npusHaka B reHepanbHOW
COBOKYMHOCTW NOAYNHAETCA HEKOTOPOMY
N3BECTHOMY, B JaHHOM Crly4Yae HopMalribHOMY
3aKoHy pacnpegeneHus. HopmanbHOCTb
pacnpeneneHna omkHa obITb CTaTUCTUYECKN
OoKasaHa 40 NPUMEHEHUA 3TOro KpUTepus, B
NPOTUBHOM Crydae ero NpMMeHeHNA MOXET
NPMBECTU K JNTOXXHbIM BbiBogaMm. [1T cTporo
000CHOBaHbLI U XOPOLLO N3YYEHbI, MO3TOMY €Crl
CYLLIECTBYIOT MPeanocCbIfnku, UX UCMOSb30BaHNK
OTAAaeTcHa NnpeanoyTeHme nepen
COOTBETCTBYOLLNMU HENAPAMETPUYECKNMU
KDUTEeDUSMMI.

| AHAJTH3 IAHHBIX |

| KONMMUECTBEHHBIE IPH3HAKH |

ITP OBEPKA 3AKOHA PACIIPEQETIEHH
HA HOPMAJIbBHOCTD

IMAPAMETPHUYECKHE TECTBI =

OITHCATETIBHAY CTATHCTHEA |

IIAPHOE CPABHEHHE
CPEJTHHX (1esaBHCHMBIe BFIOOPKH)

IIAPHOE CPABHEHHE
CPEITHHX (cBs3anibie BEIOOPKH)

CPABHEHHE JUCTIEP CHE
JIBYX BbIEOPOK

MHOJKECTBEHHBIE CPABHEHHA [

CPABHEHHS C .
KOHTPOJIbHOH I'P¥TINIOH

KOPPEIAIIMOHHBIA AHAJIH3 [

PEIPECCHOHHBIH AHAJIH3 i




AHAJIN3 KOJIMMECTBEHHbBIX OAHHbIX,
PACMPEOENNEHUE KOTOPBLIX OTITUMAETCA OT
HOPMAIJIbHOI'O Henapametpuyeckue tectol (HT) He
TPeOyIOT 3HaHNS KOHKPETHOrO 3aKoHa pacrnpeaeneHus
aHannampyemomn sennymHbl. OBbIMHO OHU OCTAaTOYHO
cTporo obocHoBaHbl. HT npumMeHsitoTca B cryyae, koraga
3aKOH pacnpegeneHnsa otTnmyaeTca oT HopmMasibHOro Unu
OaHHble N3MEPSIOT B AUCKPETHOW LLIKaNe N3aMepeHus.
OCOBEHHO 3TN KpUTEPUM NOSIE3HBI MPU aHanNn3e Manbix
BblIbopok. HT crnabo 4yyBCTBUTESbHbLI K OTKITOHEHUSAM OT
cTaHAapTHbIX ycnoBuu (pobacTtHble). OgHaKko OHU B
BONbLUIMHCTBE Cry4YaeB ABMAKTCS MEHEE MOLLHBLIMU, YEM
X napameTpuyecKkmne aHanoru.

[laHHble MeToAbl aHann3a onepupyroT He C YNCIOBLIMU
Benn4YnHamu, a c Ux paHramu (nopsaKkoBbIM HOMEPOM
anemMeHTa B ynopsag04eHHOM Mo BO3pacTaHMUIo
BapuauuoHHoM psay). Criegyet oTMETUTD, YTO B Crnyyae,
Korga B aHanmanpyembix AaHHbIX cOaepXntca bonbLioe
KONMYEeCTBO COoBNagatoLLmnx 3Ha4eHnn (bonbLumne CBA3KN),
NPpUMEHEeHMe 3TUX METOA0B COMHUTENBHO, ECIU Xe
KONMMYeCTBO CBA30K HEBENUKO, TO 3TO YYUTLIBAETCH B
pacyeTax nytemMm BBeAeHNA COOTBETCTBYIOLLNX MONPAaBOK.
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AHATIH3 JAHHBLX |

| KOMMUECTBEHHBIE IPH3HAKH |

IIPOBEPKA 3AKOHA PACIIPENETIEHH
HA HOPMAJIbBHOCTB

HEITAPAMETPHUYECKHE
TECTBI

OIMHCATETIbHAS
CTATHCTHEA

CPABHEHHE
IEHTPAJIBHBIX
i TBYX
BBIE OPOK (1e3aBHcHDIBIE
BHIGOPKH)

CPABHEHHE
IEHTPAJIbHBIX
ABYX
BBbIEOPOK ( ceszansie
BHIOOPRH)

CPABHEHHE 3AKOHOB

PACTIPEJETTEHHS IBYX
BbIEOPOK

MHOJKECTBEHHBIE
CPABHEHHS

CPABHEHHA C
KOHTPO.JIbHOH
I'PYIIOIOH

KOPPETSIIHOHHBIH
AHAJTH3




AHAJIN3 KAYECTBEHHbIX OAHHbIX (TABJIULA k*m)
Ecnn Habop AaHHbIX NOKa3bIBaAET, KAKOMN N3 HECKOSTbKNX
HEYMCIOBLIX KaTeropumn NPUHaANEXUT KaXKabln U3
0OBbEKTOB, TO TakMe AaHHbIE SIBASAKOTCS Ka4eCTBEHHbIMU
(MOCKOSIbKY OHU PEMMCTPUPYIOT OnpeaerieHHoe Ka4yecTBo,
KOTOpPbIM 0bnagaeT o0beKT). Ecnn nmeeTtcst HECKOMbKO
KnaccoB, TO MOXHO onepupoBaTth npoueHTamm (4actotamum)
CcoObITUI B KaXKOOM Knacce (nony4uns, Takum obpasom,
4yucrnosoe nogobue u3 npeactaBNEHHbIX KATErOPUSIMU
OaHHbIX). ECrin ecTb B TOYHOCTM ABE KaTeropum, X MOXKHO
0603Ha4nTL Unpamm 1 n 0, npMNncas 3TN 3HAYEHNS
COOTBETCTBEHHO KaXXAOMY 13 OOBLEKTOB U 3aTEM (B
OOCTaTOYHO MHOMMX cny4vasix) obpabaTbiBaTb Nomny-4eHHbIE
OaHHbIE KaK KONn4YeCcTBEHHbIE. HOMUHamNbHbIE
KayeCTBEHHbIE AaHHbIE ONpPeaensTca B TEpMUHaX
KaTeropmn, KOTOpbIE€ HEMb3s coaepKaTenbHO ynopsao4vnTb,
a OHM NPOCTO UMEKT Ha3BaHMS. [N Takux KaTeropum HeT
4yucen, C KOTOPbIMM MOXXHO NPON3BOANTL BbIYUCINEHUS, U
HET OCHOBAaHMW ANs paHXupoBaHuda. Hanpumep, MOXHO
cKasaTtb, YTO 2 MHOMBMAYYMa pasnminMbl B TEpMUHAX
nepemeHHon A (Hanpumep, 6oneH nnn 3gopos). TuNU4HbIE
NpMMepbl HOMUHamNbHbIX NEPEMEHHbIX - MO/,
HaLUWOHAasrbHOCTb, LUBET, AnarHo3 un 1.4. Hacto
HOMMWHanbHblE NEPEMEHHbIE HA3bIBAKOT KaTeropnanbHbIMU.
KaTeropunanbHas (kayectBeHHas) nepemMmeHHas - 3To

AHAJITH3 JAHHBIX

KAYECTBEHHBIE ITPH3HAKH

TABJIHIIA kxm

HHTEPBAJIbHAY OLIEHKA JJI
AJIbTEPHATHBHO
PACTIPEJETIEHHBIX ITIPH3IHAKOB

CPABHEHHE TOJIH IJT4
ABYXT'P¥III

CPABHEHHE YACTOT
PACTIPENETIEHHA ITIPH3HAKA
A ABYX BBIE OP OK. AHATIH3
TABJIHII COIMPSDKEHHO CTH

CPABHEHHE TOJIH 1T TPEX
HBOJIEE I'P¥TII. AHAJTH3
TABJHI] COITPSDKEHHO CTH

IIP OBEPKA HE3ABHCHMOCTH
PACIIPENETIEHHA ITPH3HAKOB.
AHAJIH3 TABJIHI]

COIPSDKEHHO CTH




MOLYIIb OLUEHKUN QOPEKTA TEPATNUIN (MITN SOOEKTUBHOCTU MHBIX METOLOB)
Pac4yeT prckoB NO3BOMSAET MPOBECTM OLLEHKY OTHOCUTESNTbHOMN 3(PPEKTUBHOCTU ABYX
METOA0B BO34ENCTBUA B Cny4vae, korgaa addeKT BbipaXkaeTcs NpU3HaKoM:
«OTpuuaTenbHbin pesynbraT» («CobbiTMe NPon3oLwwno»), «NonoXnTenbHbIN pe3yneTaT»
(«He cobbiTne npounsowno»). B aTom cnyvyae Hanbonee 4yacTto Ang ykasaHus
00600LLIEHHOW OLIEHKM KNUHNYEeCKoro adodpekTa B «[pynne KOHTPOsisi» NO CPaBHEHMUIO C
«['pynnon nccnegoBaHns» UCNOMNb3YHOTCA Cneaytoume nokasaresnu:

« «CHmxeHune AbcontotHoro Pucka» (CAP)

* «CHmwkeHne OTHocuTenbHoro Pucka» (OP),

* «Yucno bonbHbIX, KoTOpbIX Heobxoanmo Jleuntb» (UBHIT),

AbBcontoTHbIN puck (AP) — oTHoLWeHMe Yyncna BorbHbIX, Y KOTOPbIX BO3HMK ONpeaenieHHbIN
KIMHUYECKMIN ncxoq (dnaronpusTHeIM N HEGNAronpuUsTHLIN), B rpynne nevyeHns nnm
KOHTpOnS K obLwemy yncny 6onbHbIX B COOTBETCTBYOLEN rpynne. CootBeTcTBEHHO CAP
— 00ObI4YHO pa3sHuLa puckoB 3aboneBaHuUs B rpynne nauneHToB, NOABEPXKEHHbIX
HEKOTOPOMY (PakTopy U He noaBepkeHHbIX emy. Ecnn CAP He oTnnyaeTcs oT 0, TO 3TO
CBNOETENLCTBYET 06 OTCYTCTBMN pasnnynum Mexay cpaBHUBaeMbIMU rpynnamu.

OP - cooTHOLEHNE ABYX PUCKOB, 0ObIYHO pUCK 3aboneBaHust B rpynne nauneHTos,
NoaBepPXEHHbIX HEKOTOPOMY ddakTopY, AENEHHbIN HAa PUCK HENOABEP)KEHHbIX MNa-LUUEHTOB.
OP He HeceT nHdopmaLum o BenninHe abcorntoTHOro pucka (3abonesaemoctu). [laxe
Npu BbICOKNX 3Ha4YeHUAX OP abcorntoTHbIN PUCK MOXKET BbITb COBCEM HEDOSbLLNM, ECIN
3aboneBaHue pegkoe. OP nokasblBaeT CUMy CBA3N MeXAy BO3AENCTBUEM U
3aboneBaHneM. B KNMMHM4YeCKNX nccnegoBaHmMax 3T0 OTHOLLEHME YacToThl
onpeneneHHoro ucxoaa B dKCnepnuMeHTanbHOW rpyrne K YyactoTe Taknx XKe UCXOO0B B
KOHTpornbHou rpynne. Ecnu OP paBeH eanHuue, To 3TO CBUAETENBCTBYET 00 OTCYTCTBUM
pa3NMuYnN MeXxayv cbaBHMBaeMbIMU rovinnamMmmu.



YBHJ1: cnocob oueHkn OTHOCUTENBHOW

9P EKTUBHOCTN ABYX METOLAOB NeYeHuns.
[Toka3bIiBaEeT, Kakoe KONMMYecTBO DOMNbHbIX
HeobXxoaMMO NOABEPIrHYThL NEYEHUIO
onpeneneHHbIM METOAOM B TeYEHUE
onpegeneHHoro BpeMeHu, YTobbl 4OCTUYb OOHOIO
brnaronpmMaTHOro ncxoga nnu npeaoTepaTuTb OAUH
HebnaronpuaTHbIN UCcxod. OTOT nokasaTenb
aBnsieTcsa senndnHon, obpatHon CAP. Ecnn,
HanpuMmep, B UCMbITaHUN n3rednnncek 30%
OonbHbIX OT Ne4veHns A n 10% - ot nedeHusa b, To
abcontoTHOE CHMXeHne pucka coctaBnseTt 30% -
10% = 20% (0,2) n YbHJ1 =1/0,2=5. NHbIMK
crnoBamu, HEODXoANMO NOABEPTHYTb fieYeHMo A
eLlé 5 00sbHbIX, YTOObI MONYYUTb AOMOSTHUTENBHO
N3ne4eHHOro DOMbHOro NO CPABHEHMUIO C
nevyeHuem b.

B nporpamme npegycMoTpeH pacyeT 3Tux
nokasaTeneu c ykasaHnem nx 4oBepuTenbHOro
UHTepBarsna (Ha 95% ypoBHe OOBepPUTENbLHOMN
BEPOATHOCTU). [Ins pacyeTta 4OBEPUTENbHbIX
nHTepsanos rnpu oueHke CAP n YbHJI

AHAJIH3 JAHHBIX

KAYECTBEHHBIE ITPH3HAKH

PACYET PHCKOB

HHTEPBAJIbHASY OIIEHKA
A PHCKOB

CHIDKEHHE
ABCOJIFOTHOI'O
PHCEA

OTHOIIIEHHE
PHCKOB

YHCJIO BOJIbHBIX
KOTOPBIX HEOBXO/JHMO
JIEUHTb




HekoTopble KpuTepumn ansi cpaBHeHNs BbIOOPOK

Bonee nogpobHo byayT paccMoTpeHbl Ha NTabopaToOpPHbIX
paboTax.

1. Kputepum npoBepkn Ha HOPMarbHOCTb: KPUTEPUN «XU-
kBagpat» MupcoHa X, Tect Llanupo-Yunka

2. [MapameTpuyeckmne Kputepmmn gnst HeaaBUCUMBbIX U
3aBMCUMbIX BbIOOPOK — Kputepumn CTbIOOQEHTa,
ONCNEPCUOHHBIN aHanna, anoCcTePUOpPHbIE KpUTEPUN ONS
nonapHbIX cpaBHeHUWU (Hanpumep, LWeddoe, [laHHeTa — npwu
CpaBHEHUSAX C KOHTPOMbLHOW rpyrnnowu).

3. HenapameTtpuyeckune Kputepumn anst HesaBUCUMBbIX
BblOOpOK (MaHHa-YNTHU), 3aBUCUMbIX (BUNKOKCOHA),
KpuTepun Kpyckana-Yonnuca angd HesaBucumbix n dpmnamanHa
ANs1 3aBUCUMbIX BbIDOPOK, arnioCTEPUOPHbIE KpUTEPUU
(Hanpumep, aHHa).

4. NapameTtpunyeckun Kputepum duiiepa ans cpaBHEHUM
aucnepcumn B AByx BblOOpKax.
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HekoTopble KpuTepumn ansi cpaBHeHNs BbIOOPOK

6. MHOrooyHKLUMOHanbHbIE KpUTEPUN «YTIIOBOE
npeobpasoBaHne duilepar, «Xu-kBagpat Puiiepa» ans
He3aBUCUMbIX BbIDOPOK, Kputepumn Mak-Hemapa ang
3aBUCUMbIX BbIDOPOK — ANA CpaBHEHUA KaTeropmanbHbIX
OAaHHbIX.

7. MeToabl KoppensaunoHHOro aHanunsa: KOOPOULNEHT
Koppenauun lNnpcoHa (napamMeTpuyecknm MeTon);
KeHganna, CnupmeHa (HenapameTpuyeckne Metoabl).

8. Kputepun teHaeHuun lNengxa, [HkoHKMpa; aHanus
«BbI)XMBAEMOCTUY», N eLle O4YEHb-O4YEeHb MHOIMO pPa3HbIX
KPUTEPUEB, NNLLIb HEKOTOPLIE N3 HUX Mbl C Bamu Oyaem
pa3bupaTb, HO U UX JOCTaTOYHO AN 95% 3aaa4y Ha
CpaBHEHUS, C KOTOpPbIMU Bbl cCTONKHeETeCh. [n4a
OoCTalibHbIX 3a4a4 Ha CpaBHEHUA CYLLLECTBYIOT
MHOFOMepHble METOAbI.



Bonpocbl Ansa npopadboTku u
CaMOCTOATENbHOIO
N3y4vyeHun

[ToHATHMe cTaTUCTUYECKOU r’nMnoTesbl.

CyLWHOCTb NPOBEPKN CTAaTUCTUHECKOWU MTMNOTE3bI —
YCTaHOBUTb, COMMacytTCs NN 3KCNepuMeHTanbHble
pe3ynbsTaTthl U BblABMHYTAA rMnoTesa; 4onyCTUMO N
OTHECTU pacxoXaeHue mMexay HUMK 3a CYET CrlyYanHbIX
BENNYNH.

Hynesasa runortesa. [oHATUE YPOBHSA CTAaTUCTUYECKOMU
3HAYMMOCTM KaK BEPOATHOCTU OLLMOKK NpU NPUHATUN
peLueHnst 06 OTKITOHEHNU HYNEBOU rNNoTe3bl. YPOBHMU
CTaTUCTNYECKOMN 3HAYMMOCTIN. DTarnbl NPUHATUSA
CTaTUCTUYECKOW rMNoTe3bl (peLlleHuns).

Owmnbka BTOporo poaa. MoOLWHOCTb KpUTEPUSL.
Ctatuctuyeckasi U cogeparenbHasi (ncuxoriormyeckas,
KIMMHNYeCcKasa) 3Ha4YNMOCTb.



PekomeHaoBaHHbIE K UCMOSIb30BaHUIO B PaMKaxX ANCUUNIUHDI
CTaTUCTN4YeCKne KOMNbTEpPHbIE NaKeTbl

He noneHnTecb yCTaHOBUTbL 3TU NaKeTbl, KAXXAbIN U3 HUX
MMeeT CBOU NpenmMyLLecTBa U He4oCTaTKN, YHUKarbHbIe
BO3MOXHocTU. NoapobHOo 6y€eM 3HAKOMMUTbLCH Ha
nadopaTtopHbIX padotax. PaboTaroT nog Windows.

* Primer of Biostatistics. Jler4yanwuas, portable, cogepxumT
HonbLUY YacTb METOAOB (Kpome MHOFOMeprIXE a TaKkke
pacyeT pa3MepoB BbIOOPKK, MOLLIHOCTHN, TO €CTb
nriaHMpoBaHue aKkcnepumeHTa https://vadi.sk/d/9jixxsf2uzxsM

* StatMed. Jleryanwas, portable, conepxut 6a3oBble MeToAbI B
OCHOBHOM [ON5 KONMUYECTBEHHbIX AaHHbIX, YETKUN anroputm
NPUHATUA PELUEHUN — KAaKNEe KPUTEPUN NPUMEHSTb —
napamMeTpuyeckmne nnm HenapameTpuieckme
https://vadi.sk/d/qslQJ41GuzyVa

* MedStat. Jleryanwas, portable, conepxut 6a3zoBbie METOAbI
AN KONUYECTBEHHbIX U KAYECTBEHHbIX (OpraHNM4YeHns JeMO-
BEpCUN Ha MHOXeCTBEHHble cpaBHeHud), 1o cyTu —
pacLlUnpeHHbIN BapuaHT StatMed. [1na 60nbLLINHCTBA
cry4yaeB — Hanborsiee rogHbIN 1 NoLaroBbI UHCTPYMEHT.
https://vadi.sk/d/vXnsrGNWrngzk




PekomeHaoOBaHHbIE K UCMOSIb30BaHUIO B PaMKaxX ANCUUNIUHDI
CTaTUCTN4YeCKne KOMNbOTEPHbIE NaKeTbl

* Biostat. bonee crnoXHblh MHCTPYMEHT NO CPABHEHUIO C
npeacTaBneHHbIMU BblLLE, B TO XXe BPeMS NPeKPacHO
pycudurumMpoBaH 1 NO3BOMSET pellaTtb 60MbLUIMHCTBO 3a4au
HauYMHasi OT NNAaHUPOBAHUA 3KCNEPUMEHTA, 3a UCKITIOYEHNEM
HEeKOTOPbIX MHOTOMEPHbIX METOA0B, HAaNpPUMep dakTOPHOro
N KNnacTepHOro aHanmaa https://vadi.sk/d/kGEWvS2Wv22SX

* StatSoft Statistica. Bepcusa 10 — 4OBONbHO HOBasd, MHOIO
ynydweHnn. HenpocTo yCTaHOBUTbL, HE cpa3y NoaaaeTcs
MOHMMaHMI0, 0COOEHHO CaMOCToATENbHOMY. B
OOSbLUMHCTBE CriyvyaeB — 3TasflOHHbIN MHCTPYMEHT. ECTb
npekpacHble obydatome matepmarnbl B UHTepHeTe
https://vadi.sk/d/oZD1Un hv22xj

* SPSS Statistics 21 Bepcud. ['lntoc mogynb AMOS. B nporpamme
ecTb BCe 1 faxke bonblue. C gpyron CTOpoHbl, He BCEM (MHe
B TOM ymncre) HpaButca nHtepdenc. [pemmyuliectsa —
npekpacHas pKCI/ICbI/IKaLI,I/IFI, MHOro oby4atrouinx marepumanon
B IHTepHeTe. https://vadi.sk/d/FyntafDMv23Gp

» Kctatn, Microsoft Excel n ero aHanoru (apyrme tabnuyHbie
npoLieccopsbl) HAKTO He oTMeHAN. OHKU coaepxar
CYLLECTBEHHbIE BO3MOXHOCTM CTaTUCTUYECKON 0DpaboTKu
OaHHbIX




