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E.B. KY3HELIOBA, U.B. CTPYT'OB

CIIOCOBLI IPUMEHEHHWSI MATEMATHYECKHX H CTATUCTHYECKHUX
METOIOB B YCJIOBHAX HCCIENOBAHWS OBBbEKTOB
IMCUXOJOTO-IIEJATOTMYECKOM MPEJIMETHOM OBJIACTH

JInneukui rocyaapcTBeHHBIH TEXHHYECKHH yHHBepeHTeT, JInneux

Annotauns: B craTbe paccMaTpUBAaETCs NPUMEHEHME CTATHCTMYECKHUX METOJ0OB, B YACTHOCTH,
METO0B KOPPENALMOHHOr0, (JaKTOPHOTO M PErpecCHOHHOTO aHalu3a JUls UCClefloBaHMs Habopa
nokasaTejielf, OTHOCALIMXCA K COLMANBHO-TICHXONOrHdeckoi cdepe, Ha NpuMepe UYHCIECHHBIX
3HAYEHHH YPOBHA PAa3BUTOCTH KPUTHYECKOro MblluleHus y cryaenToB. Omnmcan meron cbopa
CTAaTHCTHYECKHX AAHHBIX W HX JaJbHEHIIECH HHTECpPIPETALMA C IENbl0 NpuBeAcHUA K hopme,
NPUTrOJHON JUll MCNONb30BaHud B pacyérax. [IpuBeaéH npumep MCHoJb30BaHMA KJacTEpU3allMu
T TIOJTBEPXKJIEHUS] KOPPEKTHOCTH MHTEPNPETAIIMM 3HAUEHMH, MOMYUYEeHHBIX Ha TPOMEKYTOUHBIX
sranax obpaboTkH cobpaHHOM craTUcTHKU. lIpoTecTUpoBaH BapMaHT HWCMOIB30BAHMUS 3amauyl
KlaccuduKaluu A5 BhIABIeHMA (aKTOPOB, OKAa3bIBAIOLUX BJIMSHHE HA MCCHEdyeMoe 3HaueHHe, a
TaKKe€ MPOM3BEACHO CPaBHEHHE C paHEe IOJYYCHHBIMM HWHBIMH METOAAaMH pe3yJbTaTaMH.
[penrnpuHsTa MonsITKa MPOrHO3MPOBAHMS HCCIEAYEMOrO I0Kas3aTells Ha OCHOBE BBIAEIEHHOIO
Habopa (aKTOPOB M OLEHEHa TOYHOCTb IOJYYEHHOro MporHo3a. OlieHeHa BO3MOXHOCTh
NPUMEHEHHUA METOJOB MAUIMHHOTO OOy4eHHs Kak aTbTepHAaTHBHOIO W NMPOMEKYTOUHOTO HAabOpOR
MHCTPYMEHTOB B XOJe TMpoBeldeHHs mogobHoro ucciaenosanus. [IpeactaBneHsl mnpUMepH
HHTEPIIPETALMH MOJYYEHHBIX YHCICHHBIX PE3YJbTaTOB B KOHTEKCTE INCHXO0JIOrO-Me1aroruyecKoi
3HaYUMOCTH M OTMEYeHBl ocoOeHHOcTH, Tpebyroume yuéra I1pH  OLIEHKE Pe3yJbTaToB
UCCIIEZIOBAHKMS COLIMOJIOTMYECKOTO XapakTepa.

KimioueBnle c10Ba: CTATHCTHYECKHH aHAJIM3, KOPPEJSIUMOHHBIN aHanu3, (aKTOpHBIN aHasu3,
perpecCHOHHBIN aHanu3, KiacTepU3alud, 3ajada KiaccHpHKaluM, cOop [JaHHBIX, MeETOJb
MAIIMHHOTO 00Y4eHH s, A3bIK R, KPUTHYECKOE MBILILICHHUE.

E.V. KUZNETSOVA, V. STRUGOV

APPLICATION OF MATHEMATICAL AND STATISTICAL METHODS
IN RESEARCHING OBJECTS OF THE PSYCHOLOGICAL AND PEDAGOGICAL
SUBJECT AREA

Lipetsk State Technical University, Lipetsk

Abstract: The article considers the application of statistical methods, viz. methods of
correlation, factor and regression analysis, to research a number of indicators of the social and
psychological sphere based on numerical values of students’ critical thinking development level.
The method is described of collecting statistical data and their further interpretation to put them to
the form applicable in calculations. An example is given of using clustering to confirm the
correctness of interpreting the values obtained at the intermediate stages of processing the collected
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statistics. A variant is tested of using the classification problem to identify factors influencing the
researched value, and a comparison is made with the results previously obtained by other methods.
An attempt is made to forecast the researched indicator based on the selected set of factors and the
accuracy of the obtained forecast is estimated. The possibility of using machine learning methods as
alternative and intermediate toolsets in such a research is estimated. Examples are given of
interpreting the obtained numerical results concerning their psychological and pedagogical
significance, and features to be taken into account when estimating sociological study results are

noted.

Keywords: statistical analysis, correlation analysis, factor analysis, regression analysis,
clustering, classification problem, data collection, machine learning methods, R language, critical

thinking.

BBEJIEHUE

CraTHcTHYECKHE METOJBI — HE3AMEHHUMBIH
HHCTPYMEHT, JaBHO CTaBLIMA HEOThbEMJIEMOMH
YacThIO MpaKTUYECKH TMOOBIX
COLIMOJIOTHYECKUX HccyiefopaHuil. OpaHako
obnacTe ero MpHMEHeHHs, KOHEYHO, He
OrpaHUYHBAETCA HCCIIEIOBAHUAMH
COLIMOJIONOB, MaTeMaTH4ecKHe METOABl U
CTATUCTHYECKHMI aHaIM3 MIPaloT BaXKHYIO
POJIE Takke B IICUXOJIOTMM H IIeJlarOrvKe,
no3possia Oonee AeTanbHO M3Yy4UTL NMPUPOAY
T€X MO HHBIX [POLECCOB, IIPOBECTH
JEKOMITO3MLIMIO, BBIABUTH 3aKOHOMEPHOCTH M
3aBUCUMOCTH, panoHalIBLHO CTPYKTY-
PHPOBaTE MCCIIEJ0BATENBCKYIO J€STE/ILHOCTE
HJIH TIOCTPOECHHME alropurMa JeHcTBHM,
pealM3allid, BHEAPEHHA  TpoTpaMM H
npakTvk. [Ipy 3TOM CTOMT OTMETHTB, HYTO
BKHBIM  4CMEKTOM,  3a4aCTyl0  CHMJIBHO
OCJIOXKHSIOIUM HX TIpUMEHEHUE, SBJISeTCS
MHOTOTPaHHOCTL ~ HccieayeMoil  obnactu.
Boapmoi npobneMoii MOXKET ¢TaTh 4YETKOE
onpeneneHne o0beKTa MCCIEI0BaHHA, BbIOOD
XapaKkTepH3yIOLUX €ro MnapaMeTpoB, OLEHKa
3HAYUMOCTA U BIMIHUA  OTOOpaHHBIX
¢GaxkTOpoB. DTO OKa3BIBAET BAMAHME KaK Ha
BEIOOP HCIONB3YEMBIX METOJOB, TaK H Ha
NOJX0]] K aHalnu3y MOJYYEHHBIX B Pe3y/bTaTe
3HaueHuil. HemalmoBaxkHyl0 pone Hrpaer
UHTeprpeTalus pe3ynbTaToR BCEero
HCCNeIoBaHMA, TaK Kak 3ajaueli Hepeako
ABJIAETCA OLIEHKAa HEe CTOJIBKO IOJYyYeHHBIX
YUCJIEHHBIX  IIOKa3aTeJied, CKOIBKO  HX
3Ha4eHHWE B  KOHTEKCTE  HCCIEAYEMOTO
npolecca WM SRJIEHHE M B3aUMOCBS3b C
JpYruMHu XapaKTepU3yIOLHMHI ero
napaMeTpamH.

OOBeKTOM TNpPOBOJAMMOTO HCCIEIOBaHHA
Ob1J10 BEIOpaHO KPUTHYECKOE MBILILJIEHHE, KaK
OflHA W3 KIIOYEBHIX KomnereHuuid [1]
MpPaKTHKH, B HAIIK JHH aKTUBHO BHepseMOH

[2] Ha Bcex ypoBHAX oOpa3soBaHMs, TaK
Ha3bIBAEMOTO KOMIETEHTHOCTHOTO MOAXO/a
[3] — cucTembl TpeOOBaHMM K OpraHM3allkiH
06pazoBaTENBLHOTO nporiecea. Takas
MEeTOOHKa onpegenser pe3yneTaThl
obpa3zoBaTe/llbHOM JIeATeJILHOCTH B BHJE
KOMIIETEHIIMH © CHocobCTBYET MPakTHKO-
OPUEHTUPOBAHHOMY XapakTepy MNOATOTOBKH
yUaluxcsl, YKpervleHWi0  3HaYeHus  MX
CaMOCTOSTENEHOH paboTEl MO pelueHHIo

3ajay u NPEOJOIEHUIO CUTYaLUii,
HMHTHPYIOIIMX  COLHATBHO-
npodeccHoHaibubie  Mpo0lieMBl,  METON

OMpeaeneHus  MTOroB  0Opa3zoBaTesIbHOIO
nporiecca, Kak HOpM €ro KayecTsa.

B obmeM CMEICTIE KPHTHYECKOE
MEIIUICHHE — CHCTeMa CYAICHHH, KoTopas
HCIIOJIB3YETCS U1 aHallu3a BelleH B coOBITHH
c (hopmynipoBaHHEM 000CHOBaHHBIX
BEIBOOOB H [MO3BOJIACT BLIHOCHTL
00OCHOBAHHBIE OLIGHKH, HHTepNpeTaluH, a
TakKe TPUMEHATE MOJYUYECHHbBIC PE3YAbTaThl K
caTtyauuaMm U npodnemaM [4]. DTo BoBce He
HOBOE TOHATHE, OJHAKO OONBLIMHCTBO €ro
HCCeJ0OBaHMIl paHee  HOCHIIO
npeuMyLlecTBeHHO (unocodekuli xapakrep,
JaBad HMHTEPINpPETAlMIO CKOpee € TOUYKH
3PEHHA NCHXOJNOIr'Mki., MWIIH ¥E€. B HHbLBIX
coyyadx, ¢ TOYKM 3peHus OMONOrud H
¢uzmonoruy, Torma  Kak  3HAUMMEIE U
l'IpH’BHaHHBIe CTaTHCTHYECKHE HCCNeJOBaAHHA
€ro BJIMAHHA, 3aBHCHMOCTEH H  pacuéThl
YMCNIEHHBIX TOKa3aTenedl M WX 3HAYEHHH

NpaKTHYEeCKH OTCYTCTEVIOT KakK B
’33{)}’68)KHI}I}(, TakK 4] OTEYECTBEHHBIX
HCTOYHHKAaX.

Ilensmu uccnegopanms ObITH 0003HAYEHBI:
BBIOOP METOHOB HYHUCICHHOTO BBIPAKEHHA M
OLEHKH 3Ha4€HMs Pa3BUTOCTH KPUTHYECKOro
MBITIIEHUS, TPYNNoH  UccnenoBaHust ObUIHA
BRIOpaHBEl  CTY/AEHTHI BEICIIIETO  3BEHA
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