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KPUTEPVW OLIEHKY PE3YJIbTATOB DKCITEPMUMEHTAJIbHBIX UCCIIETOBAHUM
B BMOMEXAHUKE

B npakxmuxe cnopmugnuix uccie0o8anuil cmamucmuyeckue mMemoobsl no360a510Mm peuums
CNeOyIowylo munosyio 3a0auy: 08e epynnvl CHOPMCMEH08, 3AHUMAIOWUECcs OOHUM U MeM Jice
BUOOM CHOPMA, MPEHUPOBANUCL C UCNONLIOBAHUECM PA3IUUHBIX (MPAOUYUOHHOU U IKCHepU-
MeHmMAnbHOU) MemoOoux. [ns oyenku cpasHumenvbHou ¢hgekmusHocmu KCHepUMeHmanbHoOl
MemOOUKYU HeoOX00UMO BbIAGUMb OMCYMCMBUE UTU HATUYUE CTNAMUCTIUYECKUX DASTUNUE MENCOY
2pynnamu no Kakomy-aubo npusHaxy. 3aoaua pewaemcsi ¢ NOMOWbIO CMAHOAPMHBIX CIMAMUC-
MUYeCKUX Memooos, HO ¢ YUEMOoM Mo2o, Ymo cghepoil NPUNOAHCEHUs ABAEMCs 00IACHb cnopma.

Knrouesvie ciaoea: cmamucmuka, 2cunomessul, Kpumepuu, IKCnepumernmajbHvle
uccxzedoeaﬁu}z, buomexanuxa.

IHocranoBka mpo0JieMbl. AHaJIM3 NOCHAeJIHUX HccaeloBaHMid u myOaukaumid. KpynHelit
ABCTPAIMHCKUIT MaTeMaTHK, CICHUAIMCT B O0JACTH MaTeMaTHYeCKON cTaTuCTHKH, mpodeccop D. [lutmen
NpHUIIEN K 3aKJI0YEHHI0, YTO B TEOPHH CTATHCTHYECKHMX BBIBOJOB HEOOXOAMMO YYHTHIBATH JIBA MOMEHTA.
«Bo-nepsvix, ...chopMynupoBaTh NPHHIMIIBI, KOTOPHIE MOMOTIYT CTaTUCTUKAM OYEHUMb KA4eCmeo OaHHbIX
SKCHEPHUMEHTa WM MWCIBITAaHUS B IOJATBEpXKACHUE (WM ONPOBEp)KEHHE) TUIOTE3bl, JHOO0 ycmanosums
HAOECHOCMb  OYeHKY, TIONyYEeHHOH B pe3ylbTaTe TaKOTrO SKCIIEPUMEHTa WM HCIBITaHUSA... Bo-8mopbix,
CTaTUCTHKA ABJSETCA OCHOBHOM OTPAciblo NPUKIATHON MaTeMaTUKH, I09TOMY B BBIOOpE MPUHIIUIIOB M METO/IOB
MBI JIOJDKHBI PYKOBO/ICTBOBAThCS X MPAKTHIECKUMH IpUMEHeHusIMm» [1, ¢. 7].

B mpaxTuke CHOPTHBHBIX HCCIENOBAaHMN CTAaTUCTHYECKHE METOABI MO3BOJIAIOT PEUIMTH CIEYIOIYIO
TUIOBYIO 33/1a4y: ABE IPYMIbI CIOPTCMEHOB, 3aHUMAIOIIUECS OJHUM U TEM K€ BUIOM CIIOPTa, TPEHUPOBAIIUCH C
HCTIOJIB30BAaHUEM DA3IUUYHBIX (TPAAUIIMOHHON M 3KCIEPHUMEHTAIbHONH) METOAMK. (s OIEHKH CpaBHHUTEIHbHOU
3G PEKTUBHOCTH  HKCIICPUMEHTAIBHOW METOIMKH HEOOXOIMMO BBISIBUTH OTCYTCTBHE WM  HAJIMYHUC
CTAaTUCTUYECKUX Pa3NUIMi MEXAy TpyNIaMd HO KakoMy-InOO MpH3HaKy. 3ajada pemaercs ¢ IOMOIIbI0
CTaH/IAPTHBIX CTATUCTHYECKUX METOJIOB, HO C YUYETOM TOT0, UTO CepOi ITPUIIOKEHNUS SIBISETCS 001aCTh CIIOpTa.

Henbio nanHO¥ paboTHI ABIsIETCS 000CHOBaHKME BHIOOPA CTATUCTUIECKOTO METOa, aJ€KBATHOTO MOCTAB-
JIeHHOM 3aja4e. {11 peleHust 3a1a4y BBIABUTAIOTCS IBE MPOTUBOPEYAINE APYT JPYry CTATUCTUYECKUE THIIOTE3bL:

— HyneBas THUIIOTE3a H . 10 PAacCMaTPUMBAEMOMY IIPU3HAKY HET CYHIECTBEHHBIX Pa3IMUYMi MEXIY
rpynnamuy;

— KOHKypHpyiomas (alpTepHaTHBHAs) TUIOTE3a H @ €CTh CYLIECTBEHHBIE Pa3IM4usA IO paccMaTpu-
BaeMOMY IIPU3HAKY MEXAY JTaHHBIMH I'PyTIIaMH.

IIpu npoBepke cHOpMyITMPOBAHHBIX TUIIOTE3 MOXKET BOSHUKHYTh OZHA U3, © Bosxos 0. O., Exumos B. 1O.,
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BICHMK Ne154, TOM 1

1. IIpenmonaraercsi, 9TO COMOCTaBIsIEMble HAOOPHI PE3yIBTATOB SIBIISIOTCS BBIOOPKAMH W3 TeHEpabHOU
COBOKYIIHOCTH, DPACHpEIEICHHON II0 HEKOTOpPOMY 3aKOHY, MOJAEIb KOTOPOTO C XapaKTepU3YIOUUMH €ro
mapamMeTpaMu BEIOpaHa HaMHU IpeABapUTEIbHO. Yalle Bcero B KauecTBe TaKOW MOJENN MPUHAMAIOT HOPMaIbHOE
pacnpezeneHue, BCTpevarolieecsi Hambojiee 4YacTo B HAayYHO-ECTECTBEHHBIX MCCIEAOBaHUAX. [ umoreza o
COTJIACHH  pAacIpeleNicHHss pPacCMaTpUBAEMOM COBOKYITHOCTH BBIOpAaHHON MoOJeNH pacupeielicHus He
OTBEpraeTcs, €CliM B COOTBETCTBHH C MPABUJIAMH IIPOBEPKU CTATHCTHYECKHUX TUIOTE3 OyJeT 0Ka3aHo, 4TO MpH
MUMEFoIIeMCsI Habope IKCIIePUMEHTATBHBIX TaHHBIX THIIOTETHYECKOE pacipeesieHne MOKeT UMeTh MecTo. Eciui
THIIOTE3a O COTJIACHMM HE OTBEpPrHYTa, MBI, WCIIOJIB3YS KPHUTEPHH, OCHOBAHHBIE HAa M3BECTHBIX Iapamerpax
pactipenienieHust  (IIOTOMY KPWUTEPHUH ¥ HA3BIBAIOTCS  napamempuieckumu), TPHHAMAeM peIIeHHe o
CIIPaBEITIMBOCTH OJTHON 13 c(OPMYINPOBAHHBIX BbILIE TMIOTE3 H, WIH H .

2. Ecnu ke 1o noryd4eHHOMY Ha0O0py SKCHEPUMEHTANBHBIX JaHHBIX ITOIydaeTcs Pe3yabTaT, KOTOPHI mpn
UCTUHHOCTH BBIJIBUHYTOW HYJEBOIl TMIIOTE3bI MAJIOBEPOSITEH, THIOTE3a O coriacuu otBepraercs [2]. ['panuneit
MaJIOBEPOSITHOCTH (HEBO3MOXKHOCTH) OOBIYHO CUHTAIOT « = 0,05 WM, 4yTo ObiBaeT pexe, 0,01. Dta rpanuna

Ha3bIBACTCSI YPOBHEM 3HAYMMOCTH. B ciyuae OTKJIOHEHHS AAaHHOM THIOTE3bl HCIIONB3YIOT KPHTEPHH, B
pacdeTHble GOPMYJIbI KOTOPBIX HE BXOIST HUKAKHE MMapaMeTphl, a TOJIBKO YacTOTHl WK paHTH. [lostomy Takue
KPUTEPUH HA3BIBAIOT HENAPAMEMPULECKUMU.

Taxum 06pa3om, B KauecTBe 3a/1a4 HalIeil padoThI MBI BEIOpAIIH CIIEAYOLIHE:

1. Bei6op kputepueB, KOTOpbIE OBUTO OBI JydIlle HCIOIb30BaTh B MPAKTHKE CTATHCTHYECKOH 00paboTKn
PE3yJbTAaTOB CIIOPTUBHBIX M3MEPEHHMIl: MTapaMeTpHUeCKUX MM HelmapaMeTpuueckix. B obuiem ciydae, ecinu BbINOI-
HSIOTCSl YCIIOBHSI TIPUMEHEHHSI TTapaMEeTPHIECKUX METOJOB (HarpHMep, HOpMaIBHOE PaclpeesieHHe TeHepaIbHbIX
COBOKYITHOCTEH M PaBEHCTBO WX IMCIIEPCUH), TO MX M CIEIyeT NMPUMEHSTh HE3aBHCHMO OT CIELM(HKH 00JacTH
MpuiIokeHHs. Bo BceX OCTalbHBIX CITydasix peKOMEHIYIOTCS HellapaMeTpuieckue kpurepud [3].

2. IlpoBepuTh Ha MPAKTHKE INPUMEHEHHE BBIOPAHHOTO KPUTEPHsA U1 DPELICHUs 3aJadd OLECHKH
pe3yJIbTaTOB HAy4YHOTO HCCIIEAOBaHUS B OMOMEXaHWKE, 4TOOBI yOEmUTHCS B €ro MpocTOTe, HArVISAHOCTH U
3¢ (heKTUBHOCTH.

OcHoBHOIi Martepuan wuccienoBanus. OJHMM U3 aBTOPOB [JaHHOH CTaTbM OBUIO BBICKa3aHO
MPEANOI0KEHHE, YTO MapaMETPUUECKHE KPUTEPHH MOTYT HCIIOIB30BaThes TONMBKO B 25 % ciydaes [4, 5).
[To3xe Ha OCHOBaHMH OOJIBIIOTO KOJIMYECTBA PACUETHOIO MaTepHaia ObUI IOJCUYNUTAH MPOLEHT ClIydaeB, KOTaa
MBI MOKEM C TIOJIHBIM TIPAaBOM HCIONB30BaTh MapaMeTpuueckue kpurepuu. OKazanock, YTO TAKOE NPABO MBI
umeeM B 27 % cinyuaeB. [lomyuaercsi, yTo B ocTalnbHBIX 73 % ciydyacB HaM OCTaeTcs I0JjlaraTthCsl Ha
HenapaMeTPUIeCKUe KPUTEPHUH.

[TonpoGHoe comocTaBieHnEe BO3MOXHOCTEH W OTPaHMYCHUI MapaMeTpU4YecKUX M HelapaMeTpHYECKUX
KputepueB npuBeneHo B pabore E. B. Cumopenko [6]. ABTop oTMedaeT, 4TO «IIapaMeTpHUYEeCKHe KpUTepUH
MOT'YT OKa3aThCs HECKOJIbKO 0OoJiee MOIIHBIMH, Ye€M HelapaMeTpHyecKue, HO TOJLKO B TOM Ciydae, €ciu
MPU3HAK W3MEPEeH IO MHTEpBATBHOHN IIKaje W HOPMalbHO pacmpeneneH» [6, c. 29]. lamee oTMedaercs, 4TO
«MOIIHOCTh KPUTEPHS — ITO €ro CIIOCOOHOCTH BBIABIISITH PA3IMYMS, €CIM OHU €CTh. MIHBIMHU cJIOBaMu, 3TO €ro
CIIOCOOHOCTH OTKJIOHHTH HYJIEBYIO THIIOTE3y 00 OTCYTCTBHH Pa3IN4uii, €CIIM OHA HEBEpHA. MOIIHOCTh KPUTEPHS
ornpezensercs SMIUpUYecKuM . TryreM. OZHM M Te e 3aJayd MOTYT OBITh pEIIEHBI C IIOMOIIBIO Pa3HBIX
KPHUTEPHUEB, TIPH 3TOM OOHAPYXHMBAETCS, YTO HEKOTOPBIC KPUTEPHUHU TO3BOJSIOT BBIBUTH PA3IMYHSA TaM, TAE
Jpyrve OKa3bIBalOTCSI HECIIOCOOHBIMHM 3TO ClieNIaTh, MJIM BBIIBIISIIOT Ooyiee BBICOKHI YpOBEHb 3HAYMMOCTH
pasnuunii. Bo3HMKaeT BOIPOC: a 3a4eM JKe€ TOTr/a MCIOIb30BaTh MEHEE MOINHBbIE KpuTepuu? Jlemo B ToM, 4TO
OCHOBaHMEM /IS BBIOOpa KPUTEpHsT MOXKET OBbITH HE TOJIbKO MOIIHOCTh, HO M JIPYTHME €r0 XapaKTePUCTUKH, a
MMEHHO: a) pocToTa; 0)0osiee MIMPOKUHA AMANa30H WCIOJIb30BaHMS (HANPHMEp, 10 OTHOUICHHIO K JAaHHBIM,
OIpEe/IeJICHHBIM 110 HOMHMHATHBHOW INKale WIA IO OTHOLICHWIO K OOJIBIIUM » ); B) IPUMEHUMOCTH IO
OTHOIICHHIO K HEPAaBHBIM 110 00beMY BBIOOpKaM; I') OoJbIlasi ”HGOPMATUBHOCTh Pe3yJIbTaToBy [6, . 32].

BonbmmMHCTBO HETapaMeTPUUECKUX KPUTEPHUEB YAOBICTBOPSIOT IEPEUNCICHHBIM XapakTepucTukam. «Ilo
CPaBHEHUIO C MapaMeTPUUECKUMU KPUTEPUSIMH OHU OIPaHUYEHBI JIMIIb B OJTHOM, — C X ITOMOIIbIO HEBO3MOXKHO
OLICHUTh B3aMMOJEHCTBUE OBYX WJIM Oojee ycloBuil mim (pakTOpOB, BIMSAIOIMINX Ha M3MEHEHHE NPHU3HAKA. DTy
3aJjaqy MOXKET PEINTh TOJIBKO JTUCIIEPCHOHHBIN IBYX(aKTOPHBIA aHaIHu3» [6, c. 29].

I'. Xan u C. Ianmpo [7] oTMeuaroT, 4TO B CTATUCTUYECKHX HCCICAOBAHMAX YaCTO 3JI0YNOTPEOISIOT
THIIOTE301 O HOPMAJBHOM 3aKOHE paclpe/elieHns. 3a4acTyl0 OHa BBIJBHIAaeTCsl B pe3yJIbTare HeJ0CTaTOYHOM
OCBEIOMJICHHOCTH HCCJIENOBATeNs B y4eHNH O QYHKIHMAX pacupenencHus. [Ipn 3ToM, kKak 0TMEYalaoch BBIIIE,
THIIOTE3a HE OTBEPracTcsl, €CJIM UMEIONINecs: HaOIOACHHS HE JIAI0T Pe3yJIbTAaT, SBISIOIIMNACSI MaloBEPOSTHBIM
TIPY UCTHHHOCTH BBIABMHYTOW THNoTe3bl. OIHAKO MPH HEIOCTATOYHOM 00BEME BBHIOOPOYHBIX JAHHBIX MOTyIEHHOE
pacnpeseneHre MOXKHO CTOJIb XK€ YCIEUIHO COOTHECTH C JIOOBIM JIPYTMM 3aKOHOM paclpe/elieHus], Harpumep,
PaBHOMEpHBIM. A €CIIM B COOTBETCTBUH C IPUHATHIM HOPMAJIBHBIM 3aKOHOM pacIipeAeIeHHs IPOBECTH IKCTpa-
TOJILUIO PE3YJIbTATOB 3@ TPAHMIIBI 00JIACTH NCCIIEJOBAHMS, 5TO MOXKET IPUBECTH K OOJIBIINM onruOKkam [8].

Besi mpuBeneHHas Hamu HMH(QOpMAlMs W COIYTCTBYIOIIME PACcCyKACHHS IOJBOAAT K MBICIH O
MPEANOYTUTEIBHOCTH HEeMapaMeTpUIecKux KputepreB. OHaKoO B 00IIEM ciTydae pelieHne O BEIOOpEe KpUTEepHs
uccleI0BaTeNlb NPUHUMAET, HCXO/IS U3 YCIIOBUH 3a/laud U UMEIOLIMXCS PEKOMEH1aluid. PaccMOTpUM HECKOJIBKO
BapHaHTOB PACCMaTPHBAEMBIX 3a/1a4, KOTOPBHIE MOTYT PEIIaThCs B MPAKTHKE CIIOPTHBHBIX MCCIEOBAHUH.
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CYUYACHMV PO3BUTOK I BUKIIATZAHHSI BIOMEXAHIKU
PISUYHOIO BUXOBAHHS TA CITIOPTY

1. beIBaroOT ciry4au, KOrja U3MEpPEHHE ITPU3HAKa B HHTEPBAIBHON IIKajJe HEBO3MOKHO, HAIPUMED, Korja
UCCIeyeMBbIi pe3ysIbTaT BEIPaKEH B PAHTOBOM IIKaje. ITO MOKET OBITh MECTO, 3aHATOE Ha COPEBHOBAHUSX MO
TUMHACTHKE, (DUTypHOMY KaTaHUIO, €AMHOOOPCTBaM, NPBDKKaM B BOLy M T.0. B 3TOM ciydae MOXHO
HCIIOJIb30BATh JIUIIbL Henapamempuyeckue KpUTepuHu.

2. [Ipu3Hak W3MEpeH B IIKaJle HHTEPBAIOB WK OTHOIIeHUH. [Ipn 3TOM 00e BRIOOPKH TN XOTS OBl OlHA
U3 HUX B3STHl U3 COBOKYNHOCTH, PaclpeieleHHONW MO 3aKOHY, OTIHYAIoIeMycs OT HOpManbHOro. B Takom
ClTydae TaKKe MOTYT OBbITh HCIIOIb30BaHbI TONBKO Henapamempuyeckie KpUTEPHH.

3. UccnenyeMblil IpU3HAK HM3MEpEH B IIKajle WHTEPBAIOB WIM OTHOIIEHHH, 00€ BHIOOPKHM B3STHI U3
HOPMAJIPHO paclpeeTICHHBIX T'€HEpPalbHBIX COBOKYIHOCTEH. B 3TOM cirydqae MOryT OBITh HCHOJIB30BaHBI
napamempuyeckue KpUTepuu.

CTOUT OTMETHUTH, YTO JaKE B MOCIEIHEM CIydae MCIONb30BaTh MAapaMETPUIECKUE KPUTEPUH CIEIYET C
0O0JIBIION OCTOPOKHOCTBIO, TTOCKOJIBKY THIIOTE3a O HOPMaJbHOM pacIpeAeIeHHH MOXKET OBITh HE OTBEPTHYTa
TOJIPKO JIMIIb IO NPHYMHE HEIOCTATOYHOIO KOJIMYECTBA HCCIEAyeMOro Marepuana. IIpm sTomM y Hac Her
YBEPEHHOCTH, YTO C YBEIMUCHHEM 00beMa BEIOOPOK HE TOIYYUTCS! PE3YJIbTAT, BHIHYKIAIOMIUH Hac OTBEPTHYTh
MPOBEPSIEMYIO THIIOTE3Y. B cropTe BBICOKMX HOCTM)XEHHH IMPOBECTH MPOBEPKY TMIIOTE3 HAa BBIOOPKaX OONBIIOTO
o0bema ygaeTcst JaJeKo He BCEra U3-3a HE3HAUUTEILHOTO KOJHMYECTBA CIOPTCMEHOB BBICOKOTO KiTacca.

Takum 00pa3om, BO3HMKAeT AMJIEMMa: HCIIOJb30BaTh OoJiee MOLIHBIH MapaMeTpHYecKuil KpuTepuil, B
MPaBOMEPHOCTH HCIOIB30BaHUS KOTOPOTO MBI HE BIIOJIHE YBEPEHBI, WJIM MEHEE MOLIHBIM HemapaMeTpHYECKHH
KPUTEpH, HE HMMEIOIINI OrpaHMYEeHUIl CBOero npuMmeHeHHs. Hamum paccyxneHus Oojiee CKIIOHSIOT Hac K
BBIOOPY BTOPOTO BapHaHTa, MOCKOJBKY B CIydae OUIMOOYHOCTH NPHHATHS HaMH TUIIOTE3bl O HOPMAaJIbHOM
pacmpesielicHul MapaMeTPUUECKUN KPUTEPUI OKaXETCS MEHEe MOIINHBIM M MPHUBOSIIUM C OOJIBIIONH
BEPOSITHOCTBIO K OIIMOOYHBIM PELICHHSM; HO €CIM Ja)ke MEHEEe MOIIHBIH HernapaMeTPU4eCKHH KpHUTepui
NPUBEJIET HAC K PEIICHHI0 00 OTKJIOHEHHM HYJEBOH T'MIOTE3bl 00 OTCYTCTBHM pa3fiMuuii, Ooiee MOLIHBINA
napaMeTpUIeCKU KpUTEPHI HEM30€)XKHO JAaCT TaKoi XKe pe3ybTarT.

PaccmoTpuM  mpumep HCHONB30BaHMS HEMapaMETPHUECKOro  KPUTepHUs JJIsS CpPaBHEHUS JBYX
KOJINYECTBEHHO BBIPAKEHHBIX MPU3HAKOB.

JlBe TpynIbl CTyIeHTOK HEeNpoQHILHOrO By3a 10 15 UeloBeK 3aHUMAJINMCh Ha IMPOTSHKEHHH Y4eOHOTrO
roja KOMIIJIEKCOM T'MMHACTHYECKMX YNPaKHEHWH, HANpPAaBICHHBIX HAa YBEIMYEHUE aMIUIUTYABl W3MEHECHHUS
CYCTaBHBIX YIJIOB B Ta300elpeHHBIX cycraBax. OpHa rpymnma (KOHTpPOJbHAs) 3aHMMaJach 0 TPAJAULMOHHOU
METOJMKE, Apyras TIpynma (3KCHepHMEHTalbHas) — II0 HOBOH METOAMKE, IIPEIIOJIOKHUTENBLHO Oolee
3¢ PEeKTUBHOI 1O CPaBHEHUIO C TPAAUIMOHHON. [0 OKOHYaHUM YHOMSHYTOTO IIEpHO/ia BPEMEHH OBUIO PEIeHO
MPOBEPUTH CPABHUTENBHYIO 3()(hEeKTHBHOCTH HOBOI METOIMKH, UCTIONB3Ysl TECTOBOE YIPAKHEHNE HA THOKOCTh —
HaKJIOH BIIEpe] W3 TNONOXKeHMs cupis. M3HadanpHO 00e Tpynmbl 10 YIOMSHYTOMY NpPU3HAaKy ObLIM
onHopoaHbIMU. [locie TPeHHMPOBOK MO TPAJULIMOHHOM M HOBOH METONMKAM OBUIM TOMYYEHBI PE3YJIbTaThl,
HpeicTaBIeHHbIe B TadmuLe 1.

Tabauya 1

Pe3ysipTaThl M3MepeHMs B TECTOBOM YIIpaKHEHUM Ha IMOKOCTE (B ¢M)
B KOHTPOJIBHOV M 3KCIIepUMMEHTa/IbHOVI IPyIIax II0 OKOHYaHUM Nepuoa TPeHNMPOBOK

Nen/m (i) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15

x, (komTp.) | 17 |*-15 | 13 | 10 | 19 | 16 2 8 10 12 -10 -9 0 -3 | -13

y, Gkem) | 19 11| 22 | 18 | 21 | -13 [ -15 | -9 | -11 -12 -8 -15 -8 -9 -7

HetpynHo ompenenuts, 4TO CpeiHUM pe3ylbTaT TECTOBOTO YNPaKHEHHS B KOHTPOIBHOW TpyIIe
momyumicst 3,80 cM, a B akcmepmMeHTanmpHOW rpymnme -1,07 cM. OgHAakO MOXKHO JH TIPH TaKOW pas3HHUIE
pe3yabTaTOB CUUTATh, YTO B AKCIEPHUMEHTAILHON IpyIIe MOJydeH CYIIECTBEHHO JIy4yIIMi MoKa3aTeib, YeM B
KOHTPOJIBHOM Tpymie? MHade roBopsi, HaM HaJO0 MIPOBEPHUTH CIEAYIOIINE THIIOTE3HI:

—zen. —zen.

— HYNEBYX H  : Xwwnp. =y, » TO €CTh Pa3IMUMs MEXKIY CPEJIHMMH 3HAYEHUAMH NPHU3HAKa B TPYyINIax
HECYILECTBEHHBI,
— KOHKYPHMPYIOUIYKO H ,: Xeunp > v, , TO €CTh B DKCIIEPUMEHTAIBHOH TPYIIE PE3YJIbTAT MOXKHO

CYUTATh 3HAYUTEJILHO MEHBIIUM I10 CPABHEHUIO C KOHTPOJIBHOM TPYIIION.

IIpoBepky rmnore3 OyneM mpoBoauTh Ha ypoBHe 3HaumMoctd 0,05 ¢ wcnomb3oBaHuEM
HerapaMeTpU4ecKoro Kpurepust ManHa—YuTHu. JlaHHBIA KpUTEpUil B psae ClydaeB sIBISETCS OUYeHb YAOOHBIM,
MIOCKOJIBKY MOJKET CpPaBHUBATh CPEJHHE 3HAUYEHHsS BBIOOPOK PasHOro oObeMa, a TaKKe MalbIX BBIOOPOK ¢
00BeMoM oT Tpex exuHHL. OHA U3 CPAaBHUBAEMBIX BHIOOPOK MOXKET UMETh Jake JIBE €IUHMIIBI, IPH yCIOBHUH,
YTO Jpyras BBIOOPKa CONEPKHUT HE MEHEE YeM IISITh CIUHHILI.

Ilopsanox npumeHeHus Kpurepuss ManHa—YUTHY ClIeAyOMUN.




BICHMK Ne154, TOM 1

1. CocraBisieTcss €IUHBIN PAHKUPOBAHHBIA DA W3 OOEMX COIMOCTABISIEMBIX BBHIOOPOK, PacCTaBUB HX
JJIEMEHTHI TI0 CTCIEHH HAapacTaHWs NPU3HAKA W TNPUIHCAB MCHBIIEMY 3HAYCHHIO MEHbIIMN paHr. OOimee

KOJIMYECTBO PAHTOB IMONYYUTCA PaBHBIM N = n, +n,, TA€ n, — KOJIMYECTBO SIUHUIl B HEPBOH BBIOOpKE, a

1
n, — KOIMYECTBO €IMHUILl BO BTOPOi BbIOOpKE. B Hamem npumepe n, = n, =15; N =30.

2. EnuHbli paH>KUPOBAHHBIN Pl AETUTCS HA JIBa PsiAa, COCTOSIINE COOTBETCTBEHHO U3 EAMHMIL IEPBOM U
BTOpOW BBIOOpOK. [loAcuMTHIBaeTCS OTAEIHHO CyMMa DPaHTOB, NMPHIICANIMXCS HAa JOJ0 DJIEMEHTOB MEpPBO
BBIOOPKH, W OTJENBHO — Ha JIOJII0 3JEMEHTOB BTOPOW BBIOOpKH. Ompernensiercst Ooblas U3 JBYX PaHTOBBIX
CYMM (T_), COOTBETCTBYIOIIAs BBIOOPKE C n ~ €IUHMIL.

3. Omnpenensercs 3HaueHne U -KpuTepust MaHHa-YUTHU 1o hopmyie:

n x(n +1)
Us=n +n +——"=T
2
4. ITo Ta6ﬂl/lue JJI H36paHHOr0 YpPOBH:A CTATUCTAYECKOU 3HAYUMOCTHU OIIPEACIACTCA KPUTUYECKOC
3HAUCHUC KPUTCPUA U1 AAHHBIX n, nu n,. KpI/ITepI/Iﬁ Mansa—Yutau ONpeAC/IACT CTCHCHB COBIAACHUA

KOJIMYECTBCHHBIX PE3YJIbTATOB CPABHMUBAECMBIX BBIOOPOK. UeM Oouiblle MOTydEeHHOE 3HAUYCHHUE KPHUTEpPHS, TEM
Oosiee 3HayeHWs1 coOBManalOT. Eciu monydeHHOe 3Ha4eHHE U  MEHbIIE TaONWYHOLO WM PAaBHO €My, TO

NPU3HAETCS HAIMYHE CYIIECTBEHHOTO DPa3iIM4Msi MEXKAY YPOBHEM IpPH3HAKa B PACCMAaTPUBAEMBIX BBIOOpPKaX
(mpuHMMaeTca anpTepHATHBHAs TrunoTe3a). Ecam ke NoIydeHHoe 3HaueHHe U  Oonblie TaOIMYHOTO,

MNPUHUMACTCA HYJICBAsA I'MIOTE3a O HECYHICCTBECHHOCTHU pa3m/1l11/1171. HOCTOBCPHOCTL paSJ'II/I‘II/Iﬁ TEM BBIIIC, YEM
MCHBIIC 3HAUYCHUE U , YTO O3HAYACT MCHBIIEC COBIIAACHUE MMOJYYCHHBIX PE3YIbTATOB.

[Mopsinok pacuera kputepuss MaHHa—Y UTHU JUIs HAIIETO [TpUMepa NpUBeJieH B TadiuLe 2.

Tabauya 2
Pacuer xputepmsa Manna-Yutan

Ne ni/mt x, (KOHTp.) R, v, (3KCIL)
1 -15 2
2 -15 2
3 -15 2
4 -13 4,5
5 -13 4,5
6 -12 6
7 -11 7
8 -10 8
9 -9 10
10 -9 10
11 -9 10
12 -8 12,5
13 -8 12,5
14 -7 14
15 -3 15
16 0 16
17 2 17
18 8 18
19 10 19,5
20 10 19,5
21 11 21
22 12 22
23 13 23
24 16 24
25 17 25
26 18 26
27 19 27,5
28 19 27,5
29 21 29
30 22 30

>R, =251=T, SR, =214

Habmonaemoe 3nauenue kpurepust ManHa—Y HTHH TIOJTydaeM:
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CYUYACHMV PO3BUTOK I BUKIIATZAHHSI BIOMEXAHIKU
PISUYHOIO BUXOBAHHS TA CITIOPTY

15% (15 +1)
U=15x15+ —————-251=94.
2

[MomyxupHeIM mpUGTOM 0003HAUCHBI OJMHAKOBBIC 3HAYCHHS, KOTOPHIM IPHCBAMBACTCA PAaHI PaBHBIA
cpenHeMy apu(METHIECKOMY 3HAYCHHUIO BCEX PAHIOB, 3aHUMAEMBIX ATUMH 3HAYCHUSIMH.
[To Tabnuie KpUTHYECKNX 3HAYECHUH KpuTepuss MaHHa—YWUTHHM Ha ypOBHE 3HAYUMOCTH « = 0,05 I

00BEMOB BBIOOPOK 7, = n, =15 monydaem U . = 94.

Habm.

Tax xak HabmomaeMoe 3HadeHUe 94 OOINbIIe KPUTHIESCKOTO 72, MBI HE OTBEPracM HYJEBYIO THIIOTE3Y O
TOM, 4YTO pa3IM4he MEXKIy CPEIHUMH 3HAYCHWAMH H3y4aeMOro IIOKasaTelsl B KOHTPOIBHOM U
SKCHEPUMEHTANBHOM IPyMIax ABISAETCS HECYIECTBEHHBIM.

BuiBoabl. BriOupas kputepuii A CTaTHCTHUECKOW 00pabOTKU pe3ylbTaTOB M3MEPEHHH B CIIOPTHUBHBIX
UCCIIEJIOBAaHMAX, B TOM 4YHCJIE W B OHMOMEXaHHKE, HEOOXOJUMO YYHTHIBAThH IPEXKAE BCEro KOPPEKTHOCTH
UCTIONIB30BAaHUsI TeX WM UHBIX KPUTEpHUEB B KaXJOM KOHKpeTHOM ciydae. CTOWT 3aMeTUThb, YTO
HerapaMeTpudyeckue KpUTEepUH, B OTJIMYME OT MapaMeTPUUYECKUX, He MMEIOT OTPAaHWYEHUI B NMPUMEHCHUH U
MOTYT OBITh PEKOMEHIOBAHBI JUISi CTaTHCTHYECKOH 0OpaOOTKH, MOCKOJBKY B OOJIACTH CIIOPTa BBIOOPKH Kak
MpaBWJIO OBIBAIOT HEOONBIIMMHU, & PE3yNbTAaThl 3a4acTyl0 H3MEPSIOTCS B PAHTOBOW IIKaJe (3aHATHIE MeECTa,
Oabl U T.11.).

IIpumep npuMeHeHus HenapaMeTpUYeCKOro Kputepus MaHHa-Y UTHU JUis CPABHEHHUs IIOKA3aTENIEH IBYX
HETapHBIX BBIOOPOK TIIOKas3ajl MPOCTOTY [JaHHOTO KpPUTEPHs, €ro HammBIIHOCTE U 3((eKTHBHOCTh. B
NPUBEJICHHOM CJIydae COBMAJCHHE PE3YJbTATOB B OOCHX TPYMNIAX OKa3aloCh 3HAYMTENBHBIM, YTO HE JaJio
OCHOBAHHUS [UIsl OTBEP)KEHHs HYJIEBOH THMIIOTE3BI, TO €CTh CYIIECTBYIOIUEE paslIH4YMe B CPEIHMX 3HAYCHUAX
BBINOJIHEHNUS TECTOBOTO 3aJaHUs B KOHTPONBHOM M OSKCHEPUMEHTANbHOH TIpyNNax HeIb3s CUHUTATh
CYLIECTBEHHBIM.

IepcnekTHBBI AajdbHeHINX pa3padoTok. B nampHeWieM MBI TpeirioiaraeM BKIIOYHTH B 00pa3oBa-
TENBHBIA Tpolecc Ha Kadenpe OnomexaHuku benopycckoro rocyaapcTBEHHOI'O YHHMBEpCUTETa (H3MYECKOH
KyJbTYpbl 00s3aTebHOE W3y4YeHHE HernapaMeTPUUeCKOW CTaTUCTUKU C LeNbI0 €€ MpUMEHEHHs Ul
aHanM3a ydueOHBIX 3aJlaHWM, a TakXkKe Ul Hay4HO-HCCIE0BaTeIbCKOW pabOThl CTYAEHTOB, MarHCTPAaHTOB U
aCTMpPaHTOB.
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Volkov Yu., Ekimov V.., Shinder M.

THE CRITERIA FOR ESTIMATING THE RESULTS
OF EXPERIMENTAL RESEARCH IN BIOMECHANICS

Professor E. Pitman, a prominent Australian mathematician and specialist in mathematical
statistics, came to the conclusion that the theory of statistical inference requires two points to be
taken into account. First, to formulate principles that will help statisticians to assess the quality of
experimental data or tests in support (or refutation) of the hypothesis, or to determine the
reliability of the evaluation obtained as a result of such an experiment or test. Secondly, statistics
is the main branch of applied mathematics, therefore, when choosing the principles and methods
we must be guided by their practical applications.

In the practice of sports research, statistical methods allow to solve the following routine
problem: two groups of athletes engaged in the same sport were trained using various (traditional
and experimental) techniques. To assess the comparative effectiveness of the experimental
methodology, it is necessary to identify the absence or presence of statistical differences between
groups on some basis. The problem is solved using standard statistical methods, but taking into
account the fact that the area of application lies in the field of sports.

To solve this problem, two contradictory statistical hypotheses are put forward:

—null hypothesis H _ : there are no significant differences in ‘the feature under

0
consideration between groups;
— competing (alternative) hypothesis H, : there are significant differences in the feature

under consideration between these groups.

When testing the formulated hypotheses, one of two possible situations may arise.

It is assumed that the compared sets of results are samples from the entire assembly,
distributed according to a certain law, the model of which being previously selected and
characterized by certain parameters. Typically, such a model is assumed to be a normal
distribution, which is most frequently encountered in the scientific and natural research. The
hypothesis of the distribution concordance of the considered assembly of the selected distribution
model is not rejected if, in accordance with the rules for checking statistical hypotheses, it will be
proved that, the available set of experimental data allows a hypothetical distribution. If the
hypothesis of concordance is not rejected, we make a decision whether one of the hypotheses H

or H, formulated above is valid, using the criteria based on known distribution parameters

(therefore the criteria are called parametric).

If the result obtained on the basis of the set of experimental data gathered is unlikely, the
proposed null hypothesis being true, the hypothesis of concordance is rejected. The boundary of
improbability (impossibility) is usually considered to be a = 0.05 or, which happens more rarely,
0.01. This boundary is called the significance level. In the case of rejection of this hypothesis, the
criteria used are based on calculation formulas with no other parameters but frequencies or
ranks. Therefore, such criteria are called nonparametric.

Key words: statistics, hypotheses, criteria, experimental studies, biomechanics.
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