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BOHJIAP Ounbra IlerpiBHa,
KaHIuAaT (Pi3MKO-MaTeMaTUYHHUX HAYK, JOIEHT, TOICHT
kadeapu (izuko-MaTeMaTHYHUX AUCIUILTIH, JIboTHA
akazaeMis HamioHansHOTO aBialliifHOro yHiBEpCUTETY

KOBAJIBOB IOpiii I'puroposuy,

KaH/IUJIAT TEXHIYHUX HayK, JOIEHT Kadeapu ¢i3uKo-
MaTeMAaTHYHUX JUCLMILIIH, JIbOTHA akameMis
HarmionansHOTO aBialliifHOrO YHIBEpCUTETY

KOBAJIBOBA Ouiena CepriiBHa,

MOMIYHHMK Ha4aJbHUKA aKaJeMii 3 TpOMaJICbKUX 3B’ S3KiB,
JIroTHa akanemis HamioHaisHOTro aBiaiiHOro
YHIBEPCHUTETY

KPUTEPII IIIPCOHA 1 KPAMEPA-YEJIUA B IEJATOT' TYHUX JOCJAIKEHHAX

Y cmammi exazano HauOinbw 824CUBAHI 8 HABUANLHO-MEMOOUUHUX 0xcepenax iHgopmayii
HA36U Kpumepiie nepesipku 2inomesu Hpo HOPMANbHUL PO3NOOLL 2eHepalbHOi CYKYRHOCMI |
einomesu Npo pigHiCMb MAMEMAMUYHUX CNOOI8AHL 2€HEPATbHUX CYKYNHOCMEl, ONUCAHO YMO8U
BUKOPUCMAHHA YUX KPUMEPII8 Ma MONCIUBOCMI IX 3ACMOCYB8AHHA 8 Ne0dA202IUHUX O0CTIONCEHHSX,
PO32NAHYMO NPUKILAO 3ACMOCYBAHHS.

Knrowuosi cnoea: xpumepiii Ilipcona, kpumepiui Kpamepa-Yenua, xi-xeadpam xpumepitl,
HOPMANbHULL  pO3NOOINL,  HYIb08A  2iNome3da, Nneoacociuni  OOCHIOMNCEHHS,  MamemMamuyna
cmamucmuxa.

ITocTanoBka mpodJjemMu. MeTor Oyab-SKOr0 MEJaroriyHOro JOCIHIIKEHHS € BUBYEHHS
CKJIQJIOBUX TNEAAroriyHoro IMpolecy, 30KpeMa, OOIpYHTYBaHHS TINOTE3H JOCHIKEHHS abo
CHPaBEAIMBOCTI TEOPETUYHUX pe3yabTariB. /i1 00’ €KTUBHOCTI BUCHOBKIB, OB’ 3aHUX 31 300pOM 1
00poOKOI0 cTaTUCTUYHOT 1H(OpMallii, 3a3BUYail KOPUCTYIOTHCSA CTATUCTUYHUMHU METOIaMHU.

IIpu 1bOMYy y AOCHIJHMKIB, B HEpUIy Yepry, y IMeAaroriB-ryMaHiTapiiB, BUHHUKAE P
npobsieM. Bkaxemo aesiki 3 HHMX, IO CTOCYIOThCS, 30KpeMa, BUKOopucTaHHs KputepiiB [lipcona i
Kpamepa-Yemua. Onna 3 npoOieM monisrae B CKJIQAHOCTI TMOUIYKY CTaTUCTHUYHOTO KPHUTEPiI0 B
Jokepenax iHpopMallii 3a oAHI€l0 3 oro Ha3B, TOOTO B iAEHTU]IKALIT KPUTEPIIO 32 PISHUMH HOTr0
Ha3zBaMH. B HaykoBiil AisNIBHOCTI PI3HOMAaHITHICTh Ha3B MOK€ OyTH BHUKJIMKAaHA pI3HUMH
BaplaHTaMM TMEepeKyaay, MOIJsAaMU PI3HUX aBTOPIB BIJIHOCHO ICTOPUYHMX IPIOPUTETIB,
MOCWJIAHHSM Ha Pi3H1 aBTOPUTETHI JKepesa TOLIO.

Hactynna mpoGiema moB’si3aHa 3 THUM, IO 3aCTOCYBaHHS Oy/Jb-SKOIO CTaTHCTUYHOTO
METOy oTpedye OOTpyHTYBaHHs, TOOTO MOTpeOye BUKOHAHHS MEBHUX YMOB, 32 SKUX MOXe OyTH
BUKOPHUCTaHUN MeTO. BilcyTHICTh B Me1aroriyHOMy JOCIIPKEHHI OCUJIaHb Ha 1[I YMOBH POOUTH
OTpHMaHi 3aBJSIKH METOJly BUCHOBKH HEMTOBHUMH 200 HaBiTh HEMPABUIBHUMU.

AJnle yu He HANCKIIAIHIIIOK I Mearora-HayKoBIls € Ipo0iemMa po3yMiHHS B3a€EMO3B’ SI3KY
CTaTUCTUYHUX METOJIB 3 METOJaMH NeNaroriyHux OCHiJKeHb. JIOCHIIHUK MOBHHEH PO3YMITH,
30KpeMa, CyTh CTAaTUCTUYHMX TINOTE3, 3MICT CTaTUCTUYHUX BHUCHOBKIB B II€Jarori4yHHUX
JIOCIIJIKEHHSX, SIK [l BUCHOBKM IHTEPIIPETYBaTHU 3 TOYKH 30py MEJaroriyHoro BIUIMBY, a, BIJITAK,
3aCTOCYBATH JI0 BIIPOBA/KEHHSI HOBUX ()OPM, METO/IIB, 3aCO01B HABUAHHSI.

AHani3 ocTaHHIX qociaigxeHb i myOJikauniil. 3a3HaueHi TpoOIEeMH CIIOCTEPIraloThCs MPU
JIOCJTIJDKEHHI HABYAJIbHO-METOJMYHUX MyOJIKaIliid, 30KpeMa, BIJHOCHO OJHOTO 13 3arojIOBHUX
KkputepiiB. Tak, B pi3HUX JpKepenax iH(popMarllii 3ycTpidaroTbCs HACTYIHI HOro Ha3BH: KpUTepid
Kpamepa-Vemua [8], cratuctuka, ska mae po3noai CterogeHTa [9], dyHKIS, po3mojaiieHa 3a
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3akoHOM CThlofieHTa [1], BUunmajkoBa BenuumHa, 1m0 Mae 3akoH posmoaiury N(0; 1) [5], HopmoBana
HOpMaJIbHa BUIAAKOBa BenuunHa [4], cratuctuka ¢(ynkmii Jlammaca [6]. Ilpum upomy miist
pPO3paxyHKY KpHUTEpIl0O MOXYTh BHKOPHUCTOBYBAaTHUCA pi3HI (opmynu 0€3 TOSICHEHb IX
B32a€MO3B S3KY.

Hasga rinoresu, Al mepeBipKku SKOi BUKOPHCTOBYETHCS KPUTEPIN, TAaKOXK (POPMYITIOETHCS
HEOJHO3HA4YHO: mopiBHsSHHA [4; 9] (mepeBipka 30iry [8], piBHocti [1; 5]) MaremaTHuHHX
cnoxiBaub [4; 5; 9] (cepennix [8], reHepasbHux cepeanix [4; 5], meHTpiB po3moxainy [6]) aBox
HOpMAaJIbHUX po3noAiLTiB [9] (reHepanbHux cykynHocTei [1; 6]). g maTemaTuka Taka pi3HUI HE
CTaHOBUTH MpoOJieMH, 00 3pO3yMiTH CyTh (OPMYITIOBAHHS BiH MOXe MIBHIKO 3 (opmyn abo
KOHTEKCTY. AJie Iefarory-ryManiTapiro moTpiOHO BUTPATUTH, SIK MPABHIIO, 6araTo 4acy i 3yCuib Ha
PO3YMIHHSI TOTO>KHOCTI Ha3B 1 pOpMyIL.

Taxoro pony npobiema BUHUKAE 1 IPU MOIIYKY YMOB, 32 SIKUX BUKOPUCTOBYETHCS KPUTEPIH.
Hanpuknan, HaBoAAThCS Taki YMOBH BUKOpUCTaHHA Kputepiro Kpamepa-Yemua: BuMmipu B mikami
BigHOWIEHb [8], cykymHOcTi MaioTh piBHI gucmepcii [1], mucmepcii Bimomi [4], He3anexHi
reHepaibHi  CyKymHOCTi [5], He3amexHi BuOipku [4; 6], BpaxyBaHHS aJlbTCPHATHBHUX
rinmote3 [3; 4; 7]. Ilpu npomMy Tpeba BigiaTH HaJeXKHE, — Maike y BCIX MyOJiKallisiXx BKa3yeThCsI
OJTHA 3 TOJIOBHUX YMOB — CYKYITHOCTI TIOBUHHI OyTH pO3MO/IiIeHI HOPMAaJIbHO.

Mera crarri. 3 ornsay Ha BKa3zaHi MpoOJeMH HAIIOI0 METOI € CIIPOCTUTU IeJaroram-
HAYKOBIIM TIOIIYK 1 3aCTOCYBaHHS B MeaaroriuHiii misuibHocTi KputepiiB Ilipcona i Kpamepa-
Yenua 3a Ha3BaMu KPUTEPiiB, 3MICTOM BiJMOBIIHUX TiMOTE3 1 YMOBaMH 1X BUKOPHCTAHHSI.

Bukiaa ocHoBHOro marepiajy. Sk Oyno 3a3Ha4eHO BHIE, OJHIEIO 3 T'OJOBHUX YMOB
3aCTOCYBAaHHS KpUTEPiI0 TEpPEeBIpKU CEpelHIX 3HAYeHb [BOX T'€HEPAIbHHUX CYKYIMHOCTEH €
HOPMAaJIbHUH PO3IIO/ILI.

HopmanbHuii po3monii — OJWH 3 HaWBWKIWBIIMIMX PO3MOAUIIB HMOBIpHOCTEH. Bin
3ycTpidaeThcsi y 0OararbOX 3acTOCYBaHHAX. Po3mopin € ONHM3bKUM /0 HOPMalbHOTO, KOJHU
pO3IIIsAlyBaHa BUIMAJKOBAa BEJIMYMHA € CYMOIO BEJIMKOi KIUJIBKOCTI HE3aJIeKHHUX BHITAJKOBUX
BEJIMYHH, BIUTMB KOXKHOI 3 SIKMX Ha BCIO CYMY € MaJIlM.

Tak, B memaroriyHux MAOCHIPKEHHSX, OB SI3aHUX 31 CTaTUCTMKOIO, PO3IIISIAIOTHCS [2]
BuGipku B={ej, 6({6u},{3u})} 3 renepanbHOi cykymHOCTI 00’ €KTiB AociimkeHHs. e MoxyTh OyTH
0e3nocepelHbO TPYNMHU YYACHUKIB JOCTIKEHBb: CTYIEHTIB, YYHIB, MenaroriB Tomo. SKmo 3a
pe3ynbTaTtu iX MAISUIBHOCTI B3ATH BHUIIAQJKOBY BEIWYMHY — KIUIbKICHUH IOKa3HUK BJIACTUBOCTI
6({6u},{34}): ouiHkm, yac BUKOHAHHS 3aBIaHb, PSUTHHT, TO 1€l MOKA3HUK BU3HAYATHMETHCS, 5K
npaBuiIo, 6araTbMa YNHHUKAMHU, O1JIBII YA MEHII HE3aJeKHUMHU OJUH BiJ OJHOTO. JI0 HUX MOXYTh
BITHOCUTHCS BHYTPILIHI YUHHUKU {6y} (pUCH XapakTepy, HaOyTUi JOCBiJ, TEMIEpaMEHT, TOIIO) 1
30BHIIIHI YUHHUKHU {34} (YMOBH Oprasi3alii 1 IpoBeAEHHs JOCIIIKEHHS, MIKPOKIIMAT B KOJEKTUBI
TOIIO). SIKIIO HI OJMH 3 YMHHMKIB HE MpPEBaNIOBAaTHME HaJl IHIIMMH, TO MOXKHA MPUITYCTUTH, 11O
PO3TJIsIIyBaHa BIACTUBICTD MiIOPSIKOBYETHCSI HOPMAIIEHOMY 3aKOHY.

Ha mpaxTuii miacTaBoro AJs MPUIYIIEHHS PO Te, 110 HEBITOMMNA PO3MOILT JOCTIIKYBaHO1
BUTIA/IKOBOT BEJTMYMHU € HOPMAJILHUM, CIIYTY€ BUKOHAHHS MTpaBmiia TphoX curM. CyTHICTh paBuIIa:
SIKIL[O BUIAJKOBA BEIMYMHA MAa€ HOPMAJIbHUIN PO3MO/LI, TO a0COMIOTHA BETMUMHA 11 BIAXMIICHHS B1Jl
MaTeMaTHYHOTO CIOJ[IBAaHHS HE TIEPEBHIIY€E TIOTPOEHOTO CEPETHHOTO KBAAPATHYHOTO BiIXUIICHHS.

IlepeBipka rimoTe3n mpo mepeadavyyBaHUl 3aKOH HEBIZIOMOIO pPO3MOJULY TeHEepaTbHOI
CYKYITHOCTI BHUKOHYETHCS 3a JOTOMOTOIO CIEIIaJIbHO MMi1i0paHol BUITAIKOBOI BEIMYHMHH, SKa
HA3UBAETbCA KPUTEPIEM Y3TOKEHOCTI (Y3TOMKEHHs, pPOC. — KpuTepuil cormacusi). 3 KUIbKOX
ICHYIOUHUX KpPUTEPIIB Y3TrOJKEHOCTI PO3TIISIHEMO YacTO BXKMBAHMW Ha MPaKTHIIl «X1 KBaJapar»
¥? kpurepiit [Tipcona. Bin € BaxuBuM, 60 3aCTOCOBYEThCS ISl TIEPEBIPKHU TiMOTE3U HE TilbKU MPO
HOpPMAaJIbHUM, ajie i mpo 1HII PO3MOIUIH.

3acTocyBaHHS KPUTEPIIO TMOJATaE B TOPIBHSAHHI €MIIpUYHHX (poc. — HaOII0JaeMbIX) 1
TEOPETUYHUX (0OUMCICHHUX 3a MPUITYIIEHHS HOPMaJIbHOIO PO3MOJLTY) YacTOT. SKIIO0 po301KHICTD
MDK UMM YacTOTaMH BHIIQJKOBA, TOOTO MOSICHIOETHCS MMM YHCIOM CHOCTEpeXeHb alo
croco0oM iX TpymyBaHHS, TO KPUTEPi 3acBiAUye HAa MPUHUHATOMY PiBHI 3HAYYIIOCTI y3TOJKEHHS
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gacToT. SIKImo K pO30DKHICT, HEBUMAAKOBa, TOOTO TimoTe3a MpO HOPMAJIbHHUNA PpO3MOIT €
HETPaBUWIBHOK, TO KPUTEPIi 3aCBiTUy€E HEY3TOJKEHICTh YacTOT.

B sikocTi KpuTepito nepeBipKH HyJIbOBOI Ti0Te3u Ho — TeHepaibHa CyKYITHICTh PO3IOIijIeHa
HOPMalbHO — HPUIMAEThCSA BHUIAAKOBAa BemmumHa ¥° = X(Ni — Mi)?/mi. SIKmo BOHA BHSABHTHCS
MEHIIIOI0 3a KPUTHYHE 3HAYCHHS IPABOCTOPOHHBOI KPUTUYHOI 00JAcTi, SKE IIYyKAe€ThCS 3a
BIJIMOBIIHUMKM TaONMIIMH, TO TIiACTaB 3allepeUYUTH TilOTe3y MPO HOPMAIBHUN PO3MOILT
TeHepaJibHOI CyKymHOCTI He Oyae. 3ayBaXMMO, II0 B IIbOMY BHIQJKy BHCHOBOK IIPO TE, IIO
HOPMAaJIBHUI PO3IIOJIIT Ma€e Miclie, MOKe OyTH HETPaBUILHUM.

Ilpuknao. T'pyna 50 cTyneHTiB oTpumMana 3a TecT OWIHKU (Ni — KUIBKICTh CTYJEHTIB,
Mi — BIATIOBIAHI TEOPETUYHI YaCTOTH):

E D C B A
ni 5 10 20 8 7
m; 6 14 18 7 5

BukopucroByroun kputepiii Ilipcona, 3a piBHem 3Hauymocti 0,05 BCTaHOBUTH, 4H €
BHITAJIKOBOIO PO30DKHICTh MK €MITIPUYHUMHU 1 TEOPETUYHUMHU YaCTOTAMH, BHXOASYH 3 TIMOTE3H
TIPO HOpPMAIbHU PO3MOILN reHepaTbHOi CyKYMHOCTI omiHok. [TopiBHIoOun o6unciene y2 = 2,475 3
TabaaHIM Y%(0,05; 2) = 6,0, po6uMO BHCHOBOK PO Te€, 10 HEMAE MiICTaB 3allepeunTH TiloTe3y,
TOOTO PO30DKHICTE MK YacTOTaMH He3HauHa. l[eli BUCHOBOK € Ba)AJIMBHM, KOJIA, HAIPUKIIA],
Tpeba JaTH MPOTHO3 OIIHOK IHIIMX CTYJEHTIB IeHepajbHOi CYKYMHOCTI 3a yMOBH, IO BHOIpKa
naHux 50 CTYIEHTIB € pEenpe3eHTATUBHOIO.

Hexaii nB8i renepanbHi cyKymHOCTi X Ta Y pO3MOIiIeHI HOPMaIbHO, IPUUOMY iX aucmepcii
D(X) i D(Y) Bimomi 3 momepeaHbOro AOCBiLy abo0 3HaiIEHI TEOPETUYHO. 3a HE3aICKHUMH

BUOIpKaMU 3 Ii€1 CyKyIMHOCTI 3HAlJEHO cepeHi iy, 3a3Buuaii, BOHH BiJIPi3HAIOTHCA. Yu € 14
PI3HULSL CYTTEBOIO, TOOTO, UM BIAPI3HAIOTHCA CEpEAHI TeHepalbHUX cykynHoctei? IlepeBipka
HYJIbOBOI rinore3u Ho — reHepaibHi Cepe/iHi 0JTHAKOB1 — JOMOMOKE J1aTH BiIMOBI/Ib. SIKIIO HY/IbOBA
rinore3a MNpaBUjbHA, TO PI3HUIS BUOIPKOBHUX CEpEIHIX HECYTTEBA 1 IOSCHIOETHCS, 30KpeEMa,
BUIAJKOBUM BIJOOPOM e€leMEHTIiB BHOIpKM ab0 HEAOCTaTHhOIO IX KUIBKICTIO. 3a KpHTepiit
NEePEBIPKU HYJIbOBOI IIIOTE3U OEpeThCs BUMAIKOBA BEIMYMHA

Z =(X—-y)/yDX)/n+D(Y)/m

SKY MOPIBHIOIOTh 3 KPUTHMYHUM 3HAUCHHSIM, LIYKaHUM 3a jgonomororo QyHkuii Jlammaca.
BunankoBy BenmnunHy Z a0o ii aHajoru 3a HEBAOMUX pIBHHUX JUCHEpCid Ta pi3HUX 00’emax
BUOIPOK Ha3MBAIOTh PA30M 3 MOIaHUMHU BHIIle Ha3BaMu kputepiem Kpamepa-Yenua.

B okpemomy Bumaaky mopsi 3 Hy’dboBOw Timore3ow Ho: M(X)=M(Y) posrisgaioTh
KoHKypytouy rimote3y Hi: M(X)>M(Y). B memaroriyniii mpakTUIl TAKUH BUIAJ0K MA€ MicCIie, KOJIH
npodeciiiHi MIpKYBaHHS J03BOJISIOTH NPUIYCTUTH, LIO0 T€HEpaJibHA CEpelHs OJHIET CYKYIMHOCTI
OinbIIa 3a reHepalibHy cepelHIo iHImoi. Hampukiaza, Ko yZoCKOHAJIEHO METOAMKY BUKJIAJaHHS
JIESIKO1 TEMH, TO MPUPOIHBO MPHUITYCTUTH, 110 1€ TIPUBE/IE /10 IMiIBUIICHHSI OI[IHOK CTYACHTIB 3 IIi€l
TemMu. B TakoMy BUNAJIKy 3HaXOJAATh MPAaBOCTOPOHHIO KPUTHUYHY 00JACTh, BUXOJISYH 3 BHMOTH,
mo0 HMOBIpPHICTh TOMAJaHHS KpPUTEPiI0 B M0 00JacTh JOpIBHIOBaJa MPHUIHATOMY PpIBHIO
3HauymocTi: P(Z > zp) = o.

BucHoBKH Ta mnepcneKTHBH MNOJAJBLIIMX JOCHIIKeHb. B pe3ynbrari mpoBEIEHOTO
JOCTIP)KeHHsT HAMU BKa3aHO HaWOUIBII BXKMBaHI B HABUATHHO-METOJIWYHUX JiKepenax iHdopmaiii
Ha3BH KpPUTEPIIB MEPEBIPKU TIMOTE3W MPO HOPMAJIbHUI PO3MOAUT T'€HEpPalIbHOI CYKYNHOCTI 1
rifnoTe3d Mpo PIBHICTH MAaTEMATUYHHUX CIIOAIBaHb T'€HEPAIBbHUX CYKYMHOCTEH; OMMCAaHO YMOBHU
BUKOPHUCTAHHS KPUTEPIiB Ta MOKIIMBOCTI iX 3aCTOCYBaHHS B MEIAarori4HUX JOCHIKEHHSIX.

[lepcneKTHBOIO HACTYMHUX HAIUX JOCITIKEHb € MOJaIble HaOIMKEeHHS Teopii Ta METO/1iB
MaTEeMaTUYHOI CTAaTUCTHUKH 10 TMOTpPed TMenaroriyHoi AisUTBHOCTI 3 METOK BIPOBADKEHHS B
HaBYAJIBHUU Tpo1iec HOBUX (POpM, METOIIB 1 3aCO0IB HABUAHHSI.
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CRITERIA PEARSON AND CRAMER-WELCH IN PEDAGOGICAL RESEARCHES

Abstract. The purpose of any pedagogical research is to study the components of the
pedagogical process, in particular, the justification of the research hypothesis or the validity of the
theoretical results. For the objectivity of the conclusions associated with the collection and
processing of statistical information, usually use statistical methods.

At the same time, researchers, in the first place, from humanitarian educators, have a
number of problems. We will list some of them, in particular, the use of the criteria of Pearson and
Cramer-Welch. One of the problems is the difficulty of finding a statistical criterion in the sources
of information in one of its names, that is, in identifying the criteria for its various names. In
scientific work, the variety of names can be caused by different versions of translation, the views of
different authors in relation to historical priorities, a reference to various authoritative sources,
and so on.

The next problem is that the use of any statistical method requires justification, that is, it
requires certain conditions under which the method can be used. The absence of references to these
conditions in the pedagogical study makes the conclusions obtained by the method incomplete or
even incorrect.

But perhaps the most complicated problem for the educator-scientist is the problem of
understanding the relationship between statistical methods and methods of pedagogical research.
The researcher must understand, in particular, the essence of statistical hypotheses, the content of
statistical conclusions in pedagogical studies, how to interpret these conclusions from the point of
view of pedagogical influence, and, therefore, apply to the introduction of new forms, methods,
means of study.

The name of the hypothesis, for verification of which the criterion is used, is also formulated
ambiguously. For a mathematician, such a difference is not a problem, since it can quickly
understand the essence of the wording from a formula or context. But the humanitarian educator
needs to spend, as a rule, a lot of time and effort to understand the identity of the names and
formulas.

In view of the above problems, our aim is to simplify the search for and application of the
Pearson and Cramer-Welch criteria according to the names of the criteria, the content of the
hypotheses and the conditions of their use in the pedagogical activity of the teachers.

As a result of our research, we have indicated the most used in educational and
methodological sources of information titles of criteria for testing the hypothesis about the normal
distribution of the general population and the hypothesis of equality of mathematical expectations
of general aggregates; describes the conditions for using the criteria and the possibility of their
application in pedagogical research.

The prospect of our further research is the further approximation of the theory and methods
of mathematical statistics to the needs of pedagogical activities in order to introduce new forms,
methods and means of learning into the learning process.

Key words: Pearson criterion, Cramer-Welch criterion, Hi-square criterion, normal
distribution, zero hypothesis, pedagogical research, mathematical statistics.
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