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BOHJAP Ouabra IlerpiBHa,
KaHauaaT (i3MKO-MaTeMaTUYHUX HAYK, JOLCHT, IOTICHT
kadenpu (HizMKo-MaTeMaTUYHUX AUCUUILTIH, JIboTHA
akazaeMis HamioHabHOTO aBialliifiHOTO YHIBEpCHUTETY

KOBAJIBOB IOpiii I'puropoBuy,

KaHMUJaT TEXHIYHUX HayK, JOUEHT Kadenpu Gi3uko-
MaTeMaTHYHUX OUCIUIUIIH, JIboTHA akameMis
HarionanbHOTO aBialliifHOTO YHIBEpPCUTETY

KOBAJIBOBA Ouena CepriiBHa,

NOMIYHUK HavyaJbHUKA aKaJieMli 3 TPOMaJICbKHX 3B’ SI3KIB,
JIroTHa akanemis HamionanbHOrO aBialiiiHOro
YHIBEpCUTETY

KPUTEPII IIPCOHA 1 KPAMEPA-YEJIUA B ITIEJATOI'TYHUX JJOCJIJ)KEHHAX

Y cmammi 6xazano HauOib 6X*CUBAHI 8 HABUANLHO-MEMOOUUHUX Oxcepenax iHgopmayii
Ha36U Kpumepiig nepesipku 2inomes3u Npo HOPMALbHUN PO3NOOINL 2eHEePAlbHOI CYKYNHOCMI i
2inomesu npo pIiGHICMb MaAmMeMamudHuUx CnoOi6aHb 2eHEPAbHUX CYKYHNHOCMEl, ONUCAHO YMOSU
BUKOPUCMAHHSA YUX KPUMEPIi8 ma MOMCIUBOCMI IX 3aCMOCY8AHHA 8 Ne0a202iYHUX OOCHIOHCEHHSX,
PO32NAHYMO NPUKIAO 3ACMOCYEAHHL.

Knrwowuoei cnosa: xpumepiii Ilipcona, xpumepiti Kpamepa-Yenua, xi-kéaopam kpumepil,
HOPMANbHULL  PO3NOOIL,  HYIbOBA  2inomesd, Neda2o2iuHi  OO0CHIONCEHHS,  MamemMamuyHa
cmamucmuxa.

ITocTanoBka mpodGaemMu. MeToto OyIb-IKOTO TEAArOTIYHOTO JOCITIKEHHS € BUBYCHHS
CKJIQZIOBUX TIEJAroriyHoro IMpolecy, 30Kpema, OOIPYHTYBaHHsS TiMOTE3W JOCHIKEHHs abo
CIPaBEUTMBOCTI TEOPETUYHUX Pe3y/IbTaTiB. [[71s1 00’ €EKTUBHOCTI BUCHOBKIB, TIOB’ I3aHKX 31 300pOM 1
00poOKOIO cTaTUCTUYHOIT iH(pOpMaIlii, 3a3BHUYail KOPUCTYIOTHCSI CTATUCTUYHUMHU METOIaMHU.

[Ipu 1poMy y MAOCHIAHWKIB, B TEpIIy Yepry, Yy NeAaroriB-rymMaHiTapiiB, BHHHKAE PSJI
npobseM. BkakemMo Jesiki 3 HHX, IO CTOCYIOThCS, 30KpeMa, BUKOpUCTaHHS kputepiiB [lipcoHa i
Kpamepa-Yemua. Ogna 3 mpoOrieM Hojsira€ B CKJIQJHOCTI MOIIYKY CTaTUCTHYHOIO KPHUTEPIIO B
JoKepenax iHopmarlii 3a 0JHIEI 3 HOro Ha3B, TOOTO B ieHTHdIKAIT KPUTEPIO 32 PI3HUMHU HOTO
Ha3BaMH. B HaykoBili AISUIBHOCTI PI3HOMAHITHICTh Ha3B MOXe OyTH BHKJIMKaHa pPI3HUMU
BapiaHTaMH TMepeKiaay, MOrisAaMH pPI3HUX aBTOPIB BIIHOCHO ICTOPUYHHUX MPIOPUTETIB,
MMOCUJIAaHHSAM Ha Pi3HI aBTOPUTETHI JDKEpEIa TOIIO.

Hactynmna mpoOnema moB’s3aHa 3 THM, IIO 3aCTOCYBaHHS Oy/b-SKOTO CTATUCTHYHOTO
MeToay moTpedye OOrpyHTYBaHHA, TOOTO MOTpedye BUKOHAHHS MEBHUX YMOB, 3a SIKUX MOXe OyTH
BUKOPUCTaHHUM MeTOJI. BicyTHICTh B MegarorivyHOMy IOCIHIIKEHHI OCHIAaHb Ha 11l YMOBHU pOOUTH
OTpUMaHi 3aBJSIKM METO/Iy BUCHOBKH HETIOBHUMH a00 HABITh HETIPaBUJIHbHUMH.

AJe uu He HaMCKIIaTHINIO /IS MeJarora-HayKoBIs € Mpo0yieMa po3yMiHHS B3a€MO3B 3Ky
CTaTUCTUYHUX METOJIB 3 METOJaMH NEeAaroriyHuX OCHiKeHb. [OCHiIHUK TMOBUHEH PO3YMITH,
30KpeMa, CyTh CTATUCTUYHHUX TiMOTe3, 3MICT CTAaTHCTUYHUX BHCHOBKIB B TI€IaroriuHUX
JOCTIDKEHHSX, SK II BUCHOBKU IHTEPIPETYBATH 3 TOYKH 30pPY MEJAroriyHoro BIUTUBY, a, BIATAK,
3aCTOCYBATH J0 BIIPOBAKEHHS HOBUX (POPM, METO/IB, 3aCO0IB HABUAHHS.

AHani3 ocTaHHiX JocjaigxeHb i myOuikamiii. 3a3HadyeHi MPoOIeMH CIOCTEPIraloThCsl MpU
JOCTI/PKEHHI HaBYAJIbHO-METOJMYHUX MYOJiKalliid, 30KpeMa, BIIHOCHO OJHOTO 13 3aroJIOBHUX
KkputepiiB. Tak, B pi3HHX Jukepenax iHpopMallii 3ycTpiyaloThCsl HACTYIHI WOT0 Ha3BH: KpUTEpIi
Kpamepa-Yemua [8], craructuka, sika mMae posmonaiun CrerogeHta [9], ¢yHKuisA, po3mojiieHa 3a

48



2018 p., Bunyck 4

3akoHOM CrhlozieHTa [1], BUIasikoBa BennunHa, mo Mae 3akoH posnoairy N(O; 1) [5], HopmoBaHa
HOpMaJbHa BUMNAJAKOBa BenuuynHa [4], cratuctuka ¢yukmii Jlammaca [6]. Ilpu mpomy s
pPO3paxyHKy KpUTEpil0 MOXYTh BHUKOPHUCTOBYBATHCS pi3HI ¢opMmynmn 0e3 TOSICHEHb iX
B32€MO3B’SI3KY.

HasBa rimoresu, /Uit mepeBipKu SKOi BUKOPHCTOBYETHCS KPUTEPIid, TAKOXK (POPMYITIOETHCS
HEOJHO3HAayHO: TopiBHsAHHA [4; 9] (mepeBipka 30iry [8], piBuocti [1; 5]) maremaTmuHmHx
ciogiBaub [4; 5; 9] (cepennix [8], renepanbHux cepenHix [4; 5], ueHtpiB posmoniny [6]) ABOX
HOpMaJIbHUX po3noautiB [9] (reHepansHuX cykymHoctew [1; 6]). Jlns maTemaTrka Taka pi3HUIS HE
CTaHOBHUTH MpoOJeMH, 00 3pO3yMITH CYTh (OPMYITIOBaHHS BiH MOXXE MIBHIKO 3 (opmyn abo
KOHTEKCTY. AJe MeIarory-TyMaHiTapito MmoTpiOHO BUTPATHTH, SIK IPABUIIO, OaraTo 4acy i 3yCuiib Ha
PO3yMIHHS TOTOXHOCTI Ha3B 1 GOPMYIL.

Takoro poay npobiema BUHUKAE 1 TIPU MOIIYKY YMOB, 33 IKUX BUKOPUCTOBYETHCS KPUTEPIH.
Hanpuxnan, HaBoJsATHCS Takli yMOBM BUKOpHCTaHHS Kputepito Kpamepa-VYenua: Bumipu B ImKaii
BiHOIIEHb [8], CyKymHOCTI MaroTh piBHI agucmepcii [1], mucmepcii Bimomi [4], He3anexHi
reHepalbHi CyKynHocTi [5], He3anexui BuOipku [4; 6], BpaxyBaHHS albTEPHATHBHUX
rinore3 [3; 4; 7]. Ilpu npomy Tpeba BiiaT HaJe)KHE, — Maike y BCIX MyONiKalisix BKa3yeThCs
0JIHA 3 TOJIOBHUX YMOB — CYKYITHOCTI IOBUHHI OYTH PO3NOALIEHI HOPMAJIBHO.

Meta crarTi. 3 orisiay Ha BKa3zaHI MpOOJIEeMH HAIIOK METOK € CIPOCTUTU TIeIaroram-
HayKOBIISIM TIOIIYK 1 3aCTOCYBaHHS B TEJAaroriufii mismmbHOCTI KputepiiB Ilipcona 1 Kpamepa-
VYenua 3a Ha3BaMM KpUTEPIiB, 3MICTOM BIANOBIIHUX TIOTE3 1 yMOBaMH iX BUKOPUCTaHHS.

Buknag ocHoBHoro marepiany. Sk Oyno 3a3HadeHO BHIIE, OJHIEI0 3 TOJIOBHUX YMOB
3aCTOCYBAaHHS KPHUTEPII0 TEPEBIPKA CEpPEHIX 3HAUYeHb JIBOX TEHEpPaJbHUX CYKYIMHOCTEH €
HOPMaJIbHUHN PO3TIOILI.

HopmansHuii po3noain — OJAMH 3 HaWBKIMBINIUX PO3MOAUIIB WMOBIpHOCTEH. Bin
3yCTpi4aeThbcsi y 0araTbOX 3acTOCYBaHHAX. Po3mofgin € OMuM3bKUM [0 HOPMaJIbHOTO, KOJHU
pO3riIsilyBaHa BHIIQJKOBA BEJIMYMHA € CYMOIO BEJIHMKOI KUIBKOCTI HE3QJIEKHHMX BHUIIAJIKOBHX
BEJIMYMH, BIUIUB KOXKHOT 3 SIKMX Ha BCIO CYMY € MaJIMM.

Tak, B memaroriyHux AOCTIIKCHHSIX, TMOB’S3aHUX 31 CTAaTHUCTHKOIO, PO3TIISIAAIOThCSA [2]
Bubipku B={ej, 6({su},{34})} 3 renepanbHoi CyKymHOCTI 00’ €KTiB mocmimKeHHs. e MOKyTh OyTH
0e31mocepeIHbO T'PYIH YYACHHKIB JOCIIDKEHb: CTYIEHTIB, Y4YHIB, TeJaroriB Ttomo. Skmo 3a
pe3yabTaTu iX JUIBHOCTI B3STH BUINAJKOBY BEIMYMHY — KUIBKICHMM IIOKa3HMK BJIACTUBOCTI
6({6u},{34}): ouinku, yac BUKOHAHHS 3aBJaHb, PSUTHUHT, TO 1IeH MOKA3HUK BU3HAYATHMETHCS, SIK
IIPaBUJIO, OaraTbMa YNHHMKAMHU, OUIBII YU MEHII He3aJeKHUMU OJMH BiJl OAHOrO. JI0 HUX MOXYTb
BIIHOCUTHCS BHYTPIIIHI YNHHUKHU {6y} (pHCH XapakTepy, HAOyTHUH TOCBi, TEMIIEPAMEHT, TOIIO) 1
30BHIIIHI YMHHUKKA{34} (YMOBH Oprasizamii i IpoBeICHHS AOCITIIKEHHS, MIKPOKTIMAT B KOJICKTHBI
TOLIO). SIKIO HI OIMH 3 YMHHHKIB HE NMPEBAIIOBATUME HaJl IHIIMMHU, TO MOYKHA HPUITYCTHTH, LI0
PO3IJIsilyBaHa BIACTUBICT MIANOPAIKOBYEThCS HOPMAILHOMY 3aKOHY.

Ha nmpakruii nigctaBoro A1 NPUMYIICHHS PO T€, 110 HEBIIOMMIA pO3MOALT AOCTIIKYBaHOT
BHUII4/IKOBOT BEJIMUMHU € HOPMAJIbHUM, CIIYT'Ye BUKOHAHHS IIpaBUja TpboX cUrM. CyTHICTb ITpaBuJIa:
SKILO BUIIAJKOBA BEJIMYMHA MAa€ HOPMaJIbHUI PO3MOJIUI, TO a0COJIIOTHA BEJIMYMHA 1 BIIXUICHHS B1J
MaTeMaTUYHOTO CIIOJIIBAaHHS HE MEPEBUIILYE IOTPOEHOTO CEPEHBOTO KBAIPATUYHOTO BIIXUIICHHS.

IlepeBipka rimore3n mnpo mnepeadadyBaHUM 3aKOH HEBIZOMOIO PpO3MOJUTY TI'eHEepalbHOI
CYKYITHOCT1 BUKOHYETHCS 3a JOTIOMOTOIO CIEHialbHO MifAibpaHOT BUMAJAKOBOi BEIMYMHHU, sKa
HA3UBAETbCA KPHUTEPIEM Y3rO/DKEHOCTI (Y3TOMKEHHS, poc. — KpuUTepuil coriacus). 3 KUIBKOX
ICHYIOUMX KpHUTEpIiB Y3rO/DKEHOCTI PO3IJITHEMO YacTO BXXMBAaHMH Ha MPaKTHIl «X1 KBaJapaT»
% kputepiii [lipcona. Bin € BaxkuBuM, 60 3aCTOCOBYETBCS I TIEPEBIPKH TiOTE3H HE TUILKU PO
HOpMaJIbHUH, aje i npo iHII pOo3IOoJIUTH.

3acToCcyBaHHSI KpUTEpIlO MOJIATa€ B TOPIBHAHHI eMOIpUYHUX (poc. — HAOIIOAAEMBIX) 1
TEOPETUYHUX (OOUYMCICHUX 3a MPUITYLICHHS HOPMAJILHOTO PO3IMOJALTY) YacTOT. SIKII0 PO30LKHICTD
MDK LUMH 4YacTOTaMU BHIIAJKOBa, TOOTO TMOSICHIOETbCS MAJIUM YHUCIOM CIOCTEpeXeHb abo
crocoOoM iX IpyImyBaHHs, TO KpPUTEPIii 3acBiAuye Ha MPUHHATOMY pIBHI 3HAUYLIOCTI Y3TOKEHHS
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9acToT. SIKmo X pO30LKHICTE HEBUMNAAKOBA, TOOTO Trimore3a MpPO HOPMAIBHUN PO3MOJLT €
HENPaBUWIBHOIO, TO KPUTEPIH 3aCBiqUy€e HEY3TOJUKEHICTh YaCTOT.

B sikocTi KpHUTEpitO MEepeBipKHU HYIBOBOI rinoTe3u Ho — reHepaitbHa CYKYIHICTh o3IO IiIeHa
HOPMalbHO — MpHiMaeThCs BUMAAKOBA BenuumHa 2 = X(Ni — Mi)?)/mi. SIKIO BOHA BHABUTHCS
MEHIIIOI0 32 KPUTHYHE 3HAYCHHS IPABOCTOPOHHBOI KPUTHYHOI 0O0JacTi, sIKE NIYKAE€ThCS 3a
BIIMOBIIHUMH TAOJMUIIMU, TO TIJICTAB 3allepeYUTH TIMOTEe3y MPO HOPMAIBHHN PO3MOILT
reHepalibHOI CYKyHmHOCTI He Oyne. 3ayBaXMMO, IO B IIbOMY BHIAJKy BHUCHOBOK PO T€, IO
HOPMAaJILHUH PO3IIOALT Ma€ MiCIe, MOXKe OYTH HETIPaBUIIBHUM.

Ilpuknao. T'pyna 50 cryneHTiB oTpumana 3a TecT OmiHKH (Ni — KUIBKICTH CTYICHTIB,
Mi — BIAIOBIIHI TECOPETUYHI YACTOTH):

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

BuxopuctoBytoun kpurtepiii Ilipcona, 3a piBHem 3Hauymocti 0,05 BCTaHOBUTH, 4M €
BUIIAIKOBOIO PO30DKHICTE MDK €MIIPUYHUMHU 1 TEOPETUYHUMH YaCTOTaMH, BUXOJASYHU 3 TIIOTE3U
TIPO HOPMANTBHHUI PO3IIOJIIN TeHepaTbHOT CYKYMHOCTI oniHOK. [TopiBHIOIOUN oGuncnene x> = 2,475 3
TaOJIMYHHUM XZKp(O,OS ; 2) = 6,0, poOMMO BHCHOBOK TIPO T€, 1[0 HEMAE MIiJICTaB 3alePEYUTH TIOTE3Y,
TOOTO PO30OLKHICTP MDK 4YacTOTaMW He3HauHa. lleil BUCHOBOK € BaXKJIMBUM, KOJIM, HAINPUKIIA],
Tpeba JaTH MPOTrHO3 OLIHOK IHIIMX CTYJEHTIB IeHepajibHOI CYKYIHOCTI 3a YMOBH, IO BHOIpKa
naHux 50 CTYJEHTIB € penpe3eHTaTUBHOIO.

Hexait nBi renepanbHi cykynHocTi X Ta Y po3nojiieHI HOpMajabHO, IPUYOMY iX Aucrepcii
D(X) i D(Y) Bimomi 3 momepeaHbOro AOCBiAy abo 3HaiieHi TEOpEeTHYHO. 3a He3aIC)KHUMHU

BUOIpKaMu 3 1i€ei cyKymHOCTI 3Haiineno cepeaui * i Y. 3asBuuaii, BoHH Binpi3HsroThCA. YN € 1
PI3HHIIS CYTTEBOIO, TOOTO, UM BIAPI3HAIOTHCS CEpeIHI TeHepalbHUX CyKymHocTei? IlepeBipka
HYJIBOBOI T'inoTe3u Ho — reHepabHi CepeIH] OJTHAKOBI — IOMTOMOJKE JIaTH BiAMOBIIb. SIKIIO HYJIbOBA
rimore3a MpaBWJIbHA, TO PI3HULS BUOIPKOBHUX CEPEIHIX HECYTTEBA 1 TOSICHIOETHCA, 30KpEMa,
BHUIMAJKOBUM BIiTOOpPOM €JIEMEHTIB BHOIPKHM a00 HEJAOCTAaTHBOIO iX KUIBKICTIO. 3a KpUTepid
MEPEBIPKU HYJILOBOI T'ITOTE3M OEpEThCs BUITAKOBA BEJIHUNHA

Z =(xX—-y/yDX)/n+D(Y)/m

Ky TOPIBHIOIOTh 3 KPUTHYHUM 3HAUEHHSM, HIYKaHUM 3a gonomororo ¢yukuii Jlammaca.
BunaakoBy BenmuunHy Z abo ii aHamOTW 3a HEBIJOMHUX PIBHMX ITUCHEPCI Ta pi3HUX 00’ eMax
BUOIPOK HAa3UBAIOTh Pa30M 3 MOJIAaHUMU BUIlle Ha3BaMu kputepiem Kpamepa-VYemnua.

B okpemoMy BumaaKy mOpsii 3 HyaboBOIO Timore3or Ho: M(X)=M(Y) posrisgaioTth
KOHKypytouy rinmote3y Hi: M(X)>M(Y). B nenarorivuniii npakTHili TaKUil BUMAI0K Ma€e MiCIie, KOJIH
npodeciiiHi MIpKyBaHHS J03BOJISIOTH MPUIYCTUTH, IO T€HEpallbHa CepelHs OJHIET CYKYIMHOCTI
OinpIa 3a reHepajbHy cepenHio iHmoi. Hampukinaz, K0 yAOCKOHAJICHO METOJUKY BUKIAAAHHS
JeSIKOT TEMH, TO IPUPOJIHBO MPUITYCTUTH, LIO II€ MPUBEJE IO MiIBUIIECHHS OI[IHOK CTYACHTIB 3 I[i€l
TeMd. B TakoMy BHUMNaAKy 3HAaXOIATh MPABOCTOPOHHIO KPUTUYHY OONACTh, BUXOJSYH 3 BUMOTH,
mo6 MMOBIpHICTh NOMAJaHHA KpUTEpil0 B M0 OO0JACTh JOPIBHIOBANIA MNPUHHATOMY pIBHIO
3Hauymocrti: P(Z > zp) = o.

BucHoBKM Ta mnepcneKTHMBH NOJAJBIIMX JAOCTKeHb. B pe3ynpTaTi NnpoBeneHOro
JOCTIPKEHHs HaMU BKa3aHO HaWOUIbII B)KMBaHI B HaBYAIBHO-METOJIMYHMX JDKepenax iHdopMmarrii
Ha3BU KpUTEPIiB MEpeBIpKU TiMOTE3W MPO HOPMAIbHUN PO3MOJUT T'€HEpaabHOI CYKYMHOCTI 1
rinoTe3d Mpo pIBHICTh MAaTEeMATUYHUX CIOJIBaHb T'€HEPATBHUX CYKYIHOCTEH; ONMHUCAaHO YMOBH
BUKOPHUCTAHHS KPUTEPIIB Ta MOKIMBOCTI 1X 3aCTOCYBAHHS B MEAArOTIYHUX JOCTIHKCHHSIX.

[lepcnekTHBOIO HACTYMHHUX HALIUX JOCTIKEHDb € MOJaJIble HaOIMKEeHHS Teopii Ta METOIB
MaTeMaTUYHOI CTATUCTHKH [0 TOTped MeAaroriyHoi AisIbHOCTI 3 METOI0 BIPOBAKEHHS B
HaBYaJIbHUIA Ipo1iec HOBUX (opM, METOIB 13ac00IB HABYAHHSI.
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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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