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BOHJIAP Oubra IletpiBHa,

KaHIuAAT (PI3MKO-MaTeMaTUYHHUX HAYK, JOLEHT, IOICHT
kadenpu izuko-maTeMaTHUHUX AUCUUILTIH, JIbOoTHA
akazeMist HarioHambHOTO aBialliiHOTO YHIBEpCUTETY

KOBAJIbOB Opiii I'puroposuy,

KaHIUJIaT TEXHIYHUX HAYK, JOLEHT Kadeapu (i3nuko-
MaTeMaTUYHUX QUCIUILIH, JIboTHA akagemis
HarmionaneHoro aBialiifHOTO YHIBEPCUTETY

KOBAJIBOBA Ouena CepriiBHa,

MOMIYHHMK HaYaJbHHUKA aKaZeMil 3 TpPOMaJICbKUX 3B SI3KIB,
JIroTHa akanemis HamioHanbHOro aBiariiifHoro
YHIBEPCHUTETY

OB’€EM BUBIPKHU B IIEJAT'OI'TYHOMY JOCJI/JKEHHI

Y ecmammi eéxazano ancopumm obuucienns 06’ emy uUOIpKU 8 0esIKUX 3A0a4ax nedazociyHux
00Ci0dHCeHb, HA0AHO OOIPYHMYBAHHS 1020 3ACMOCYBAHHA | NPUKIAO GUKOPUCMAHHS Y UYL WKOJI.
Aneopumm 003601AmMb  OOCHIOHUKAM OMPUMYBAMU OOCMOGIPHI Ma HAOIUHI pe3yibmamu npu
KOPEKMHOMY BUKOPUCIMAHHI CIAMUCMUYHO20 AHATI3Y 8 NeOA202TUHUX OOCTIONCCHHSIX.

Knrwouosi cnosea. neoacociuni 0ocniodicenns, 6ubipxa, 00°em uOIpKU, CMAMUCTUYHA
8UOIPKA, MIHIMAILHUL 00 €M BUOIPKUL.

IlocTtanoBka npo6aeMu. J[s MpoBeACHHS MEIAroriYHOTO JOCIHIHKCHHS, SKE 3a3BUYail Mae
BHOIPKOBHI XapakTep, HEJOCTATHLO MPOCTO BU3HAUUTH 00’ €KT AociimkeHHs. [loTpidHO, 30kpema,
00paTu Taky KUTbKICTh YYaCHUKIB JOCIIIPKEHHS — BUOIPKH, sIKa BiJIMOBigana O MET1 JOCITIKEHHS.

Slxkum moBuHEH OyTH 00’€M BHOIpKH, ONTHMAaJIBHUN 3 TOUKU 30pYy Liel MeTu? OIHO3HAYHOT
BIJIMOBI/II, 1[0 BH3HAYA€ YUCJIO YYACHHUKIB JOCIIKEHHS, SIKE pa3oM 3 MeTojamMu (OpMyBaHHS Ta
3aCTOCYBaHHSA BI/I6ipKI/I 3a0e3reuyBano 0 JOCATHCHHS METH, HEMaE.

Ile moB’s3aHO, B Tepury 4epry, 3 THM, IO MaTEeMAaTHYHI METOIM CTAaTUCTHKH, SKi €
BXJIMBUM IHCTPYMEHTOM OpraHizamii i eKCIepTH3W pe3yJIbTaTiB MeAaroTiYHUX JOCHIIKCHb,
IPYHTYIOTbCSI Ha TOHATTSIX Teopii WMOBIPHOCTEH 1 TOMY iX BHCHOBKM HOCSTH, SIK IPABUJIO,
HMOBIpHICHUH XapakTep.

3 iHmoro 00Ky, 0COOMMBOCTI Ta NPOOJEMH 3aCTOCYBaHHS CTaTHUCTUYHUX METOJIB B
MEeAaroTIYHUX JOCHIDKEHHSAX € HEJIOCTaTHhO BHBYEHHMH, IO CIOHYKA€ HAYKOBIIIB HE TUIbKH
IIyKaTH BIAMOBINI HA MHUTAaHHS JOCII/PKEHHS, a ¥ 3BepTaTH yBary Ha npoOJieMd BUKOPUCTAHHS
ICHYIOUMX METO/IiB, BUBYCHHS SKMX YaCTO MOTpeOye CYTTEBUX BUTPAT Yacy i 3yCHUIIb, 30KpeMa, Bij
MeJaroris, Mo He € (axiBIsgMH 3 Teopii iMoBipHOCTeH. Tak, HanpuKIad, OJHIE 3 TPOOJIEM € Te,
0 B TEAAroriyHUX AOCHIKEHHSAX I 00uMcieHHs 00’eMy BHOIPKH 1HOJI BHKOPHCTOBYIOTHCS
dbopmyiH, SIKi HE MalOTh JIOCTaTHBOT'O OOTPYHTYBAHHS JIJIsl iX 3aCTOCYBaHHS, a 1HO1, 1 HEKOPEKTHI 3
TOYKH 30py METH JIOCIIIKEHHS.

AHaJii3 ocTaHHIX Aoc/iIxkeHb i myOJikanii. 3a3HaueH1 npoOIeMH PO3IIISAAI0ThCA B HU3LI
BITYM3HSHUX 1 3apyOLKHUX JpKepen iHgopMalii. 30kpeMa, JOCTITHUKNA BKa3yIOTh, 10 CYTTEBUMHU
JUIsl BU3HAYCHHS 00’ €My BUOIpKH € MeTO 1 11 GOpMyBaHHS — CTATUCTUYHI 200 HecTaTucTuyHi [3].

CraructTuyHo OOTpyHTOBaHa BHUOIpKa IMOBHHHA CKJIAJATHCS 3 €JIEMEHTIB, $KI MaloTh
OJIHAKOBY WMOBIPHICTh OyTH BKItOueHHMMH y BHOIpKy. B [1] posrmsHyro mMeromu (GopmyBaHHS
CTATHCTHYHOI BHUOIPKH, SK €JeMEHTa NEeAaroriYyHUX TEXHOJIOTIH HaBYAHHA y BHINIH IIKOJMI.
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B [6] momaHo npukian hopMyBaHHS METOJOM CHCTEMAaTHYHOIrO BinOopy BHOIpku 00’emy 4% Bin
00’eMy TeHEpaIbHOI CYKYITHOCTI.

OpHi  [OCHIIHUKMA BBaXaloTh, IO 00’eM BHOIpKM HE TOBHMHEH NEPEBUILYBATH
10% umcenpHOCTI TeHepanbHOI CyKymHOCTi [8], iHIIi qocmigHuky, — o 06’eM BUOIpKU HE TOBHHEH
nepesuiryBatu 40% [7].

AJie maiike BC1 JOCTIIHUKH CXOISIThCS HA TOMY, 1[0 UMM OUIbII OJHOPIAHOIO € TeHepalbHa
CYKYITHICTh, THM MEHIIIOI0 MOXxe OyTu BubipKa [2; 5].

Meta crarri. BusHauutu anroputm oOYHMCIEHHS 00’eMy BHUOIpKM B ACSIKHUX 3ajadax
NearoriyHuX J0CIiIKeHb, HaJJaTH OOIPYHTYBaHHs HOTro 3aCTOCYBaHHS 1 IPUKJIAJ BUKOPUCTAHHS.

BukJjaa ocHoBHOro Marepiany. Po3risiHeMo 1Ba BUJM CTaHAAPTHUX 3a]a4 HAa OOYMCIEHHS
06’emy BuOipku [4].

3aoaua nepwiozo 6éudy. 3HailTu MiHIMaNbHUN 00’€M BUOIPKH, MPU SIKOMY 3 HAJIHHICTIO
¥ TOYHICTH OI[IHKM MaT€MaTUYHOTO CIIOAIBAHHSA ¢ T€HEPaIbHOI CYKYIHOCTI 110 BUOIPKOBII cepeHiii
JIOPIBHIOE 0, SKIIO BIAOME CEpelHE KBAJApPAaTUUYHE BIAXWICHHS G HOPMAJIbHO PO3MOJIUICHOT
reHePabHOI CYKYITHOCTI.

Po3B’s130K 3amadi BUIIMBAE 3 BHpaA3y IHTEPBAIBHOI OI[IHKM MATEMaTHYHOTO CHOIIBaHHS
TeHEPAIBbHOI CYKYIMHOCTI. A came, IHTEpBaIbHOIO OIIIHKOK 3 HAIIHHICTIO Y MaTEeMaTHYHOTO

CTOIBaHHS . HOPMAJILHO PO3MOJUIEHOT 03HAKU X 32 BUOIPKOBOIO CEPETHBOIO X3 IPH BIIOMOMY
cepelHbOMY KBaIPATUYHOMY BiIXWJICHHI ¢ T€HEPAIbHOI CYKYITHOCTI CIIY’KUTh TOBIPYHIA iHTEpBal

<a<g+t'—6, (1)

n

— t.o

X j—
* an

ze t-o/Vn=6 _ TOYHICTh OI[IHKH, N — 00’ eM BUOIpKH, t — 3HaYeHHs apryMeHTy ¢yHkIii Jlammaca
@(t), mpu sixkomy D(t) =y / 2.

Haragaemo, mo iHTEpBaJbHOKO OINHKOKIO 33/JIaHOTO TapamMeTpy Ha3WBalOTh OIHKY, sKa
BU3HAYAETHCS JBOMA YHCJIAaMH — KIHIIMHA JIOBIPYOrO IHTEpBaly, TOOTO IHTEpBalLy, SKOMY 3
3aJJaHO0 HAJIIHICTIO Y HAJIEKUTh 3aJjaHUi apaMmeTp.

3BiJicK OTPUMYEMO BimoMy GOpMyy, [0 BH3HAYAE TOYHICTH OIlIHKA MAaTEeMaTHYHOTO
CIIOJIIBaHHS T€HEPATBbHOT CYKYITHOCTI IO BUOIPKOBIH CepeaHiii:

t-o
6 =—, 2)
Jn
3BiIKM MiHIMaJbHa KiJIbKICTh €JIEMEHTIB BUOIPKH:
t?.o?
"= ®)

3ayBa)kuMoO, IO 3aCTOCYBaHHS Ii€l (OPMYIM KOPEKTHE 3a BHKOHAHHS TaKHUX YMOB:
reHepajbHa CYKYNHICTb MOBHHHA OyTH HOPMAaJbHO PpO3IMOJAUICHOI0 1 CepeAHe KBaJpaTHUHE
BIIXWJICHHS Ma€ OyTH BITOMUM.

Ilpuknao. T'enepanpHa CykymHicTh X — Oanu, OTpUMYyBaHI CTYJEHTaMH 3a JESKHI TECT.
Hexaii craructiuna BuOipKa MICTHTh pe3yabTaTH TECTyBaHHS 25 CTYACHTIB, sIKi OTpUMAlU 3a
mkanoro ECTS raki 6amu: 84, 96, 75, 77, 68, 88, 76, 85, 79, 91, 82, 84, 74, 86, 80, 72, 81, 93, 78,
82, 71, 81, 83, 82, 89. IlotpiOHO 3HAWTH MiHIMATBHHUIA 00’€M BHOIPKH, NIPHU SIKOMY 3 HaJIIHHICTIO
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0,95 ToYHICTH OIIIHKM MAaTEeMAaTUYHOTO CIIO/IBAaHHS 0 TE€HEPAIbHOI CYKYIHOCTI MO BHOIPKOBii
cepeHiil TopiBHIOE 0=3.

OckinTbKM pI3HUX 3HaueHb OaliB OaraTto, TO MOOYAYy€EMO IHTEpBaJIbHUN CTATUCTUYHUHN Psilt

(mepmmii 1 Apyruit croBmii Tabmuii 1), 3a sSKUM 3HaKaeMo BHUOIPKOBY cepenHio X5 = 81,
mucnepcito D = 28 1 cepennHe KBagpaTUUHE BIAXUICHHS G ~ 5,29.

3a kputepiem IlipcoHa poOMMO BHCHOBOK MPO HOPMAIBHHUK PO3MOJLUT TE€HEPaTbHOI
cykymHocTi. Toai MiHiMabHHE 00’e€M BHOiIpkH Mae OyTtm 27, SKIIO 3aJaHO TOYHICTh 0 = 2 1
nopiBHIOE 12, K110 0 = 3.

Tabnuys 1
IMpukaan po3paxyHkiB BUOIpKH
Kinvxicmoe | O6’eonani -
banu, . X: — Xp ' .o
) cmydenmis, | wacmomu, X; - - 0] n, Kpumepiu
inmepesanu c
yacmoma n;
65-70 1 - - - - - -
70-75 4 5 73 -1,51 0,1276 3,0 1,3
75-80 6 6 78 -0,57 0,3391 8,0 0,5
80-85 8 8 83 0,38 0,3712 8,8 0,1
85-90 3 6 88 1,32 0,1669 3,9 1,1
90-95 2 - - - - - -
95-100 1 - - - - - -
Cyma 25 25 3,0

3aoaua opyzozo eudy, 1oB’s3aHa 3 00’€MOM BHOIPKH, BHUIUIMBAE 3 OI[IHKM BiIXUJICHHS
BIIHOCHOI YacTOTH BiJ TOCTIHHOI WMOBIPHOCTI B HE3aJeKHUX BHUMPOOYBaHHAX. A came,
HMOBIPHICTh TOTO, 10 B N HE3aJIEKHUX BUIPOOYBAHHAX, B KOKHOMY 3 SIKMX WMOBIPHICTH MOSIBU
nozii gopiBaioe P (0 < p < 1), abcomoTHA BeIWYMHA BiAXWJICHHS BIJHOCHOI YaCTOTH IMOSBU MOIi1
B1J1 KNMOBIPHOCTI MOSIBU MOJ1i HE EPEBUIIUTH JOJJATHOTO YK CIIA &, MPUOIU3HO JOPIBHIOE TOIBOEHIN

¢bynkuii Jlaruraca pu t = & LI

Pq

P ‘%—pgg _2.9(t) (4)

3BiJICH BUIUIMBAE, 110 MIHIMAJIbHE YUCIIO BUIPOOYBaHb, IPU SIKOMY 3 HMOBIPHICTIO y MOXKHA
OUIKyBaTH, 10 BIJIHOCHA YacTOTa MOSBU MOIil BIIXWIMTHCSA BiJ ii HMOBIPHOCTI MO aOCONIOTHIN
BEJIMYMHI He OLIbllle, HDK Ha &, IOPIBHIOE!
2
t
=\~ ] P4 ®)
g
ne g=1-p.

3ayBakuMoO, IO 3aCTOCYBaHHS Ii€l (OPMYIM KOPEKTHE 3a BHKOHAHHS TaKUX YMOB:
BUIPOOYBaHHS MalOTh OYTH HE3aJIe)KHUMHU 1 B KOXKHOMY 3 HUX MMOBIPHICTh MOSIBY O/11{ OJIHAKOBA.
BucHoBKkM Ta mepcneKTHBM NOAAJbIIMX JAOCHiAXkeHb. BusHaueHuil aiaroputm
oOumciieHHs 00’eMy BUOIPKM B PpO3IJISHYTHX 3ajadaX, OOIpYHTYBaHHsSI MOro 3acTOCYBaHHS 1
MIPUKIIAJ BUKOPUCTAHHS J03BOJAThH JOCITIIHUKAM OTPUMYBATH JIOCTOBIPHI Ta HaAllH1 pe3yibTaTu
Ipd BUKOPUCTAHHI CTAaTHCTUYHOTO aHANi3y B TENaroriyHUX JOCHIDKEHHSX. B momanpmomy

24



2019 p., Bunyck 6

IUTAHYETHCSI TPOJOBXKHUTU JIOCIHDKCHHS B HANPAMKY pPO3POOKH IHTEJIEKTYyalbHOI CHCTEMH
HNIATPUMKH  pIIEHb TMPH OIIHIOBaHHI 3aCBOE€HMX 3HAHb YHM PE3YJIbTaTiB MEAaroriyHoro
eKCIIEPUMEHTY IIJIIXOM 3aCTOCYBaHHS IITYYHUX HEHPOHHUX MEPEXK.
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THE SAMPLE SIZE IN PEDAGOGICAL RESEARCH

Abstract. For pedagogical research, which is usually selective, it is not enough to simply
identify the object of the study. You also need to select the number of study participants that is
appropriate for the purpose of the study. There is no one-to-one answer that determines the number
of study participants, who would achieve the goal together with the methods of sampling and
application of the sample. This is due in the first place to the fact that mathematical methods of
statistics are based on the concepts of probability theory, which are an important tool for
organizing and examining the results of pedagogical research. Therefore, their conclusions are
usually probabilistic in nature.

On the other hand, the peculiarities and problems of the application of statistical methods in
pedagogical studies are not well understood. This encourages scientists not only to look for
answers to research questions, but also to pay attention to the problems of using existing methods.
For example, one of the problems in pedagogical research is that formulas are sometimes used to
calculate the sample size, which do not have sufficient justification for their application, and
sometimes are incorrect in terms of the purpose of the study. The paper deals with two types of
standard sample volume calculation tasks.

The problem of the first kind. Find the minimum sample size at which, with reliability y, the
accuracy of estimating the mathematical expectation a of the sample population over the sample
mean is ¢, if the mean squared deviation ¢ of the normally distributed population is known. The
solution of the problem that follows from the expression of the interval estimation of the
mathematical expectation of the general set is given.

The second type problem associated with the sample volume follows from the estimation of
the relative frequency deviation from the constant probability in independent trials. An algorithm
for solving this problem was obtained.

The algorithm for calculating the sample volume in the tasks under consideration, the
justification of its application and the example of use will allow researchers to obtain reliable and
reliable results when using statistical analysis in pedagogical research.

Key words: pedagogical research, sample, sample size, statistical sample, minimum sample
size.
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