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HPEJUCJOBHE

C 0onbIIMM YAOBOJILCTBHEM MPEACTARIII YHTATEIIO 3aMedaTe/b-
HYI0 KHUTY, KOTOPas MOKET OCHACTIMUBUTbL HAYMHAIOIIErO HCCNeaoBa-
Tess. B Heil BCE pacckazaHO O CTAaTUCTUUECKHX METodax, Be€ TO, UTO
HaA0 3HATH [JJ YCMEUWHOro CaMOCTOATEILHOTO MPHUMEHEHHUS. 3THX
METO/IOB B MeAarorHHeckux HcclenoBaHuaX. A janblie — BHIXOJ B
mMope 0osee NpoJABHHYTHIX MeToA0B. KoHeuHO, ecnu Takod BbIXOJ
HYIKEH. '

CraTHcTHYeCKHE METOABI — 3TO HA0Op HHCTPYMEHTOB HAYYHOTO
padotHuka. OAHM WHCTPYMEHTHI MpelHa3HAUYCHBl JIS NEPBUHHOMNH
obpaborku, apyrue — aus Gonee ToHKOH oTaenki. OfHI HCNOJB3YIOTCS
yatle, jpyrie — pexe. Onnn — copeMenHble, apyrue ycrapenu. Ho
ecTh 0a30Bbiil HAbOp, KOTOPBIM AOJIKEI BAGACTL KaxIbIi HayuHblii
paborauk. 2ToT Habop M TNpeAcTaBieH B KHHre Ipodeccopa
H.A. Hoeukosa.

B nacrosiee BpeMsa Teopys UsMepeHnit — 370 0asopas o0LICHAYY-
Has TEOpHs, C KOTOPOii A0MKeH ObITh 3HAKOM Kas ki HayqHbIH pabor-
HHUK. B KHUTE paccMOTpeHL! OCHOBHBIE LUKanbl u3Mepenns. M3 HUX B
NeJarorHYeckix HeeAe0BaHuiaX, 1a U B IF00BIX MHBIX, Hauboliee yacTo
NPUMEHAIOTCA LIKalbl MopsAka ¥ OTHoweHnii. Ha ocHoBe Teopuu
usMepeHuii faercs obocHoBauHasl KpUTHKA pacnpocTpaneHHoil npax-
THKE UCIOJIL30BAHUA «CPEAHero daanan.

HMznoscenne nocTpoeHO Ha OCHOBE BbIJCIEHHOH aBTOPOM CTPYKTY-
phl MeAarorHYecKoro aKcnepuMenTa. 2Ta cTpykrypa takosa. Co3paroT-
Cfl SKCNEepHMEHTANbHAA U KOHTpoJbHas rpynnel. Ilposepsercs orcyT-
CTBHE pasnu4uil MexIy HHMH. 3aTeM B 3KCIEpUMEHTalbHOI rpymmne
npUMeHsieTcs HeclelyeMas MeTOINKA. A B KOHTPOJIBHOH — TpajMIln-
OHHas. Ecin B KOHEUHOM COCTOAHNH IPYNNbI PazNHuarTes, T0 HANHLO
sdert (MpeBOCXOACTBO) HCeneayeMoii MeTOMHKH.

B KHHTe paccMOTpeHbl METOAbl pelleHus wectTd Ga30BeIX 3a4ad.
Jns kancnoit w3 AByx Haudosee yacTo NPUMEHIEMBIX LKAl H3MEpPeH s
(nopsnkoBoil W oTHoOlIeHHil) pazodpannl METOAL! ONHCAHMA AAHHbIX,
APOBEPKH CORMAJEGHNA XapakTEepUCTUK ABYX TPYNN H YCTAHOBIEHHs
pasnuuus asyx rpynn. IlpuBenensl Bce HeobXojumbie (OpMYIbl M
anropuTMel pacueToB. Her neobxoaumocTti obpaliarbes k HHOM snTe-
patype — BCE €CTh B 3T0H KHure!

O,ElHElKO CTATHUCTHYECKHE METOMbI OTHIOAE HE MCHEPIIBIBAIOTCA ba-
30BbIMHM 3ajlavuamMi. ((Hp(}j},BHHYTbIM)} HCcJienoBaTenam uenecooﬁpamo
00paTHTLCs K CylecTBEHHO Oosiee TONCThIM COMMHEHMSIM, MHOIHE H3
KOTOPLIX YKa3albl B CIIMCKE JIMTEpATYphL. B YACTHOCTH, L1pH pa3siHu4HK
rpymni B HavYalLHOM COCTOAHHH MOYKET NMOMOYbL TEXHOJIOrHA CTalapTu- |
sain BbIOOpKU. bonee Toro, KOHTPONBHAS TPyNna He BCEraa HYKHa,
HanpuMep, MPH H3yHEHUH B3aHMOCBA3H NPH3HAKOB.

Haxoneu — camoe BaxkHoe. Hacrosiias KHUra 1nosiesta He TOJbKO
TMpH NPOBEJEHUN Nejaroruueckux uccnenosanuii. Crosib ke Xopolo
OHa MOKET ObITh MCMO/MB30BAHA M B HAYUHBIX MEAMLIMHCKUX HCCAEN0-
BaHUAX. A TalKe W B MOOLIX WHBIX 00JACTAX HAYKH, OTPACIAX HAPO/-
HOTO X034HCTBA. -

Kuura Boixoaut B cepun «CTarucTHIECKHE METOABD H31aTeIbCT-
Ba M3-IIpecc. ITpounTaere ee — nepexoAnTe K APYTUM KHITAM CEPHH.

[Tpezudenm Poccuticrotl accoyuau
CINAMUCMUYeCKUx Memooos
AH. Opnos




DKCMEPUMEHTANILHBIE HCCNE0BAHHSA UTPAFOT CYILECTBEHHYIO pOb
BO BCEX HaykaX. MOKHO YTBEpHCIaTh, UTO, Y€M MEHEE CTPOroii sBiser-
. Cs Hayka, TeM QoJiee 3HAUUMYKO pojib B HEH Wrpaer skcnepmwﬂm"
HeiicTBHTENLHO, B HAyKaX CUILHOH Bepcun (cM. [14]), uenonbayoumx
MaTemaTHyeckuii annapar, MHOrHe Pe3y/ibTaTbl MOTYT OBbIThL ITONY4EHBI
1 0DOCHOBANBI TEOpPETHYECKH, Ha §ase CyLUECTBYIOUIEI0 IMITHPHYECKO-
ro marepuaia. B naykax sxe cnaGoii BepcuH, K KOTOPbIM Ha CEroHsLl-
HHIT JIEHB MPUHALICHKNUT W Heduzo2urka, IKCIICPUMEHT 3a4acTyio ABIS-
€TCH  €OMHCTBEHHBIM CrMOcOOOM TOATBEPHAEHHA CIIPAaBEAJIHBOCTH
TMIOTE3bl W Pe3yNbTATOB TEOPETHYECKOrd HCCIASAOBAHMS, TaK Kak
OTCYTCTRHE OOUISTPUHATON aKCHOMATHKH M aAeKBaTHOIO (popMankHoro
annapaTa He MO3BOJAET MPUBECTH JOMAKHOIO 00OCHOBaHUA, He npude-
rasg K aKcneprmeHTy. Hanpumep, MOXHO JIH anpHOpH CKa3aTh, 4TO Ta
M MHas HOBasi METOAMKA OOYUEHHMA NJIH BOCMHTAHHA Gonee adibek-
THBHA, Ye€M H3BECTHbIE W NpuMeHseMble 10 Hee? Bpsia nu — noka sra
MeToAMKa He OVAET anpoOupoBaHa., W pe3ybTaThbl €e NpHMEHEHHS He
Oy/lyT COMOCTABACHbLI € PEIYIbTATAMH TPUMEHEHHSA TPaiHIHOHHBIX
METOJAMK, HUKAKHX BLIBOJAOB CALNATL HEJlbL3s.

Ilpn nnanupoBaHHWH M NOJABEAEHHH PE3YALTATOR IKCNEPUMEHTA
CYLUECTBEHHYIO PONb HIPAKT CMAMUCMUYECKUE Memodsl, KOTOpbIE
JIAKOT, B TOM 4MCIE, BO3MONHOCTh YCTaHABJIMBATh CTENEHb AOCTOBEp-
HOCTH CXO/ICTBA ¥ Pasnu4us MCcnegyeMblX OOLEKTOB Ha OCHOBAHMH
PE3YNLTATOB UAMEPEH Il HX noxazaTeneii.

AHANH3 AMCCEPTALMOHHBIX HCCHEA0BAHMI NO MefarorHYeckKum
HaykaMm (cMm. YeTBepTbIl pasznen Hacrosuield padoTwl) MO3BOASET KOH-
CTATHPOBATL, YTO HA CEroAHsIIHMA AEHb CKAAAbIBACTCS CIEIyolas
kaptiHa. C 0anol CcTOpOHBL, DOJLIIMHCTRO HccaéaoBateeld verko
HPEACTABASET. UTO HCHONbL30BAHHE CTATHCTHYECKHX METOAOB HEOOXO-
JUMO (X0Tst Bbl OTOMY, UTO ATO ABISETCS 00WEenpUHATBIM TpeGoBaHN-
€M B Hayke). ¥ CYUIeCTBYeT 00LWHpHAs AMTEPATYPA N0 TEOPETHYECKOI
H npHitagHoi crarnerike. C Apyroil CTOPOHBI, CTATHCTHYECKHE METO-

! Dkenepusienm — obupui AIMAUPUYECKUL  MENOO UCCHCOOCAHIA, CYMb KOMOPO2O
3QRAOHACINCA 6 DIOM, UMO SEACHUA U HPOYECCHl UFVHAIOMCH 6 CMPO20 KOHINpOLup)ye-
MOIX ¥ vhpacagemex veaoousx. OcHoGHOT npuiiii N0Be20 aKkCHepuMenmg — uinene-

Nbl B Ielarorike anbo He venonab3yiores Boodille, A0 4acTo HCNONL-
3YHOTCS HEKOPPEKTHO.

O6bscHeHHIT
3HATL, 4T
THpPOBaHa
obpaszosa
YUCTEHHE
[4,5, 8.9. 10, 12, 23, 26, 30] noxaBnsioT CBOUM 00BEMOM M, BCE TaKH,
HaBepHOE, CNMILUKOM CNOXHbI). Bo-BTOPHIX, Knacc munosslx (Handoiee
pacnpocTPAHEHHBIX, MACCOBBIX) 3a0ay (CNTy4acB) aHanH3a JaHHBIX,
BO3HHKAKUIUX B [I€XarorHUECKUX NCCIEN0BAHUAX; JOCTATOUHO Y30K, M
ans adhhekTHBROro peulenns 3THX 3a7a4 BoBce He Tpebyercs 3nakom-
cTBa co Bcem OoratellinM apceHanoM CraTHCTHYECKHX MeTonoB. Bee
ITO MPHUBOANT K TOMY, YTO Nejarorn-necneopaTent 60aTea Henons30-
BaTh CTATHCTHHECKUE METOJbI, & eciit W MCNONb3yIOT, TO Ha YPOBHE
"lraMaHeKkux 3akiuHaHuil", 0codo He NoRUMas, YTO M KaK Haao ACHaTh,
Y70 OHH JeNaloT H KaKue pesyibTarhl MoNy4ator.

[TOaTOMY OCHOBHON 1CTBIO HACTOSIIEH paBoThl ABASETCS H310-
Kenne "penenTon” NPUMEHEH s CTATHCTHYECKUN METOROB AN8 pelie-
HUS THMOBBIX 38724 aHaNHu3a NaHHbIX B [MEJarorHu4ecKilX necueaosanm-
X, JKeJaroUIMM Ke Moay HTs DoJIee NoJHoe TPEACTABICHNE 0 TOM, KaK
W B KAKMX CHTYAI[HAN, KAKHE METOAbl MOKHO W HYKHO HCIHOJIL30BATD,

TIOPEKOMCHAYEM O3HAKOMHTLCS € NMEPEYMCTEHHLIMH B CMHCKE JHTEpa-

TYPBl MHOTOUHC/EHHLIME YueOHHKAMM W KHHFaMM, COAEpKaLLMMU
METOAMKH ¥ OMBLIT NPAMEHEHHS CTATHCTHYECKHX METOL0B B pa3sniuHbLx
00NIacTaX HayHHOrO 3HAHHA. [

Jlanbueiiilee w3lioKeHne UMeeT CASMYIONIYIO eTpyKTypy. Bo Bro-
pPOM pazfene oOnucaHa MOAeNb NEAArOrHHYECKOr0 3KCICPUMEHTa M
anropuTM AelicTBI HCCNeIOBATENS TTPH OPTAHH3AIMA IKCNEPUMEHTA H
obpaborke ero pesvibiaros. Tpernil pasjien coAep:KuT MHHHMANLHO
HEeOOXOZMMbIE CBCACHHS W3 TEOPHH H3MEPEHHUH OTHOCHTENLHO TOTO,
KaKOTO poja AaHHbie CYUICCTBYIOT, W KaKHe Onepaluu K HHUM OpHMe-
HUMBL B uerseproM pasnene NpOBOAMTCS aHaNM3 HCHOAL30BAHNSA
CTATHCTHYECKUX METOA0B B JMUCCEPTAlMOHKRLIX HCCISAOBAHMAX MO
1IeIArOrinKe, YTO 1103BOJLET TICPEYHCINTh Haubolee pacnpocTpaHeH-

I -
Credyem RPUIHAMD, 4INO UHO200 Aol 0L GOIHVICOCHLE HEAMHO20 JICEPIMEosams
ROPPERMROCHILIO UAHOMeHUA ¢ NONLIV €20 QOCHYNHOCTI.
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Hble OWKUOKH, W CHOPMYIMPOBATE B MATOM pasfese TUIOBbIE 3a4ayui
aHalmi3a AdaHHbLIX B MENarori4eCcKuX JKCIHCPUMEHTANIbHBIX HcciaenoBa-
nusix. lllecroii pazjesn BKIIOYACT ONMCAHHE METONOB peHICHHs ITHX
32444 M NPUMEPBL, & TAKXKe anrOpUTM BbIOOpAa CTATHCTHHECKOTO KPHTE-
pHsi — MPHHATHS PELUEHHS OTHOCHTEILHO TOTO, KAKOH MeTox cieayer

MCNOJIB30BATh B TOH MKW HHOH KOHKPETHO! CHTYAIIH.

2. CTPYKTYPA HEJATOTHYECKOI'O BKCHEPPIMEHTA

Llenbio 9KCrepuMeHTa, B TOM YHCIe B JICCEPTALIHOHHOM HCCIE10-
BAHHH MO MEJAarorM4ecKuM HayKaM, sIBASETCs SMIHPHYECKOe MOoATBEp-
JKACHHE WM ONPOBEPIKEHHE THIOTE3bI HCCNEAOBAHUS W/HIH CrpaBe/i-
JMBOCTH TEOPETHHECKNX PE3YIbTATOB.

PaccMOTpUM CHEAVIOLLYIO MOOenb Hedao2UMeCKo20 DKCHEPUMET-
ma. TIycTh UMeeTCs HEKOTOPBINH NEAArOrHYecknii odvekm, H3MEHeHHe
cocmosius KOTOPOro HCcliefyeTes B Xoje sxcnepumenta. B kayectse
00BEKTA MOKET BLICTYATE OTAS/ALHBIA WHAMBH, TPYIITA, KOJNEKTUB H
T.J1.. HATIPHMEP, MHOXKECTBO ydalluxcst, obyuaemMsix no HoBOH (npeana-
raemMoil B JMccepTalum) METOTHKE. Cocrosinne 00beKTa H3MEPIeTcs
Temu WITW HHBIMH TIOKa3aTeliaMi” (Xapakmepucmuxamu) N0 Kpumepu-
AM’, OTPAKAIONIMM €ro CyLUeCTBEHHbIe XapakTepuctuku. [lpamepamu
KPHTEPHEB SBASIOTCS: YCIEBAEMOCTh, YPOBEHB 3HAHMI U T.A., MpPHMe-
PAMH XAPAKTEPHCTHK — BPeMs BRINOAUEHNUS 3aaH1I, YHCno CACHaHHBIX
yualuMHcs ownboK, YHCI0 NPABMIILHO PEHIEHHBIX 3a1a4 1 T.A.

DKCTIEPUMEHT 3aKITIOYaercs B LeNeHaNpaBleHHOM g030eUcmeuu Ha
0OBEKT, IPU3BAHHOM H3MCHHTB €ro onpeaeneHHbiM obpazom. Cober-
BEHHO, 3T0 BO3IcHCTBHE — €ro cOCTaB, CTPYKTYPA, CBOICTBA W T — U
€CTh PE3YNbTAT TEOPETHUECKOro (TEOPEeTHUYECKOH 4acTH) HCCNenoBd-

" Hamepenue — "npoyece ompedereniift KakOU-1ubo MEPOU GEAuHULL HE20-TUGO"

Beauuuna — "mo (npedsem, serenue t M.0.), WMO MOMCHO UIMEDUNL, UCHUCIUND,

ﬂpy"’l.’,\”f CAOBAMU, GEAUMHHA — MePa HGK(H?T(?/}'OE’O ."-H.'U-}K'(’Cﬂlsﬁh OMHOCUMENLHO INE-
MEHNIOG KOMOPO20 UMEION CMBICR Vmb‘(’p)f('r}c.mm —~ DONBULE, MCHBUIC, PUGHO. thu ==
"eduniyd usnepenus”. Bee onpedenenusn 300Ch u 0anee G3ANbL eChY HE D20BOPEH)
ocodo, uz crocaps pycexkozo szxa C.H. Oxcezosa.

? Hokazantens — "mo, 1o 4eMy MONCHO CYOUIL O PA3GUNLY U X00e 4e20-1udo".

? Kpumepuii — "1) cpedcmeo Ons svinecenus cyxcoenua; CHandapm ons CpasHenus,

npacuno ons oyenxy, 2) mepa enmenenu éausocniu k yea”.
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Hug, [lpuMepami BO3/IGHCTBHA ABNAIOTCS HOBBIE COAepKaHue H (op-
MBI, METO/IbI, CPE/ICTBA O0YUEHHS 1 T.J1.

CuneioBateibHO, MPH MPOBEACHHH NEIATOTHUYECKOTO IKCIePUMEN-
Ta HEOOXOMHMMO ODOCHOBATB, YTO COCTOSIHHE OOBLEKTA H3MEHHIIOCH,
npuuem B Tpedyemyio cTOpoHy. Ho 3Toro okassiBaetcs HeZoCTATOUHO.
Beab HyXHO OOOCHOBATH, YTO M3MEHEHUs MPOU3OLLIN MMEHHO B pe-
3yJibTaTe MPOH3BEAEHHOTO BO3/ICiiCTRIA.

HeACTBHTENBHO, HA YTBEPKAEHHE O TOM, HTO YCIIEBAEMOCTh [OBBI-
cujlach B pe3ynbTaTe MCNOMR30BaHNs HOBOW METOAMKH, MOXKHO BCEraa
BO3pa3uTh, — & MOXKeT OblTh, OHa cama MoBbicHaack Gnl, €3 KakuX-
100 HOBOBBEICHHIT, WIH B pesy/ibTaTe KaKUX-mubo Apyrux BozaeiicT-
BUH? AHANOTHYHO, HA YTBEPK/IEHHE O TOM, YTO YCIIEBAEMOCTh Y4a-
Luxces, Mpoueinx odyuenue no HOBOH METOAMKE, BLILIE YCIEBAEMO-
CTH TeX, KTO 00y4ancs M0 TpanHUHOHHON METOANKE. MOKHO BO3PA3ZUTH,
— &, MOXKET OBITh, YCIIEBACMOCTh MEPBLIX 10 HAYana PUMEHeHHs HOBO
METOAMKM Oblia Bbile, M, ecli Obl HOBASI METOAMKA HE NPUMEHSIACK,
TO OHA B PE3YNLTATE OKa3ajgach Obl BEIIE HAOMOAAEMOIT?

Taxim obpaszom, s Toro, ytoGbl BLIICIUTE B SBHOM BHJE pe-
3yJbTaT UCJICHAlPABACHHOIO BO3/CHCTBUS HAa HCCHEnyeMblil oObexT,
HEOOXOANMO B3ATL aHANOTHUHLIH OOLEKT i MOCMOTPETh, YTO NPOHCXO-
JIAT ¢ HUM B OTCYTCTBHN BO3JIeiicTRHIL.

Tpaguunonto oty aBa 00beKkTa B IKCHEPAMEHTANBHDLIX HCCASLO-
BAHHAX HA3bIBAOT COOTBETCTREHHO SKCHEPUMEHMARbHOL  2pynnotl
(sanpumep, oSyuaemoil No npeanokennoii MeTogHKe) i KOHIMPONLHAT
epynnot (HanpuMmep, 06Y4aeMoii 1o Tpaiu IHOHHON METOHKE).

Ha pucynxe 1 npexncrasnena B obulem Buje CTpykTypa moboro
MEeAArorHiecKoro akcrnepuMenTa (ﬂBOMIIbJMII MYHKTHPHBIMIT CTpENKa-
MH OTMEHEeHB! POLIEYPh CPaBHEHHS XapaKTePUCTHK OGHEKTOR).

Hpu amont ssr no yyonuanuo ROOPAVAECACAL, HMO Nemodbl (MEMOAUKL, mecmst 1
1.0.) UIMEPEHUR XApaKMepucmuK 0GvbeKmos 0OUHAKOEHL. Hanpunep, cpasnusams
K
YPOGHU IHAHUT WIEHOG dKCHEPUMEHMAnLHOU I KOHIMPONLHOL 2PYNNbL, APeOra2asn uM
Paznutoie HAGOPLI 3a0ay, Heab3A.
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Puc. 1. Cmpykimypd nedaeocuieckozo sxcnepumenng

Koucrataunn (B pesyabrate cpapuenusa I — cm. pueynok 1) pas-
MY HAYANBHOTO M KOHEUHOTO COCTOAHMHM (AMHAMHUKN) IKCTIEPHMEH-
TanbHO# [PyNnBl HEAOCTATOYHO — ObITE MOMKET, 2HANOTHYHbIE H3MCHE-
HUS TPOACXOAAT W ¢ KOHTPONBHOW rpynaoll, 410 MOKET Obith
yeranopsietio cpasieduem IV, Iostomy agropurs AeicTsiii HeCaea0-
BaTeJIsl 3aKNIOUAETCs B CllEqyIoleM: ;

1) Ha ocHopanun cpaBhents 1 ycTaHOBHTD CoBMajAeHHe' Havaib-
HEIX COCTOSHHIT DKCTIEPUMEHTAIILHOMN 1 KOHTPOJILHON TPyl

2) PeasinzoBarth BO3ACHCTBHE Ha IKCIICPHMEHTAILHYIO Py

3) Ha ocnosanun cpaphents Il yCTAHOBHTb pasmlidie KOHEHHLIX
COCTOSHMI AKCIEPHMEHTATEHOH U KOHTPOJIBHOH [Py TTbL.

Jlerko BHIETL, YTO, BLIMOJNHSSL NEePEeHUCIeHHbIC wiaru’, Mel, Qax-
THYECKH, KOCBCHHbIM 00pazoM peannsyeM npouenypy cpasuenus Il

! Ecnu ZOGOPUME KOPPEKNHO. Mo ¢ MOYKY IPeHUA MEMEMAMUYECKGT CIEINUCTIURY
COBAAOCHNZ VCIAHOGUTs HEEOIMONCHD — MONCHO YCMQHOGUINb pasiutiue ulil omcym-
CIsie CIAMUCIUYECKU IHAYUMOE0 PA3IUYUA,

2 HIpu sotnoaneny dannozo waza Hepdxooumo Oblme yaepeHitbiat, YWNo U4 IKCHEPUNCH-
MATBHAR, T KOHMPOALHAA 2PYNAbL HAXPOAMCA 6 COUNGROGHI YEROBUAX, 30 UCKAKOYeH -
EM YeReHaANpAGReHHD UIMENHACAILIX UCCALOOCAMEREM,

3 Drcnepumenin Moxcem ci1edoeans u dojiee CAOHCHOT, HO PRAGOIGAIOWELCA 6 PAMKY
ONUCAHHOT! uoeonoaiy, cxesme — Hanpim(’p, A‘CUJHK.’HGPHC!HI-IKH KOHMPOILHBIX U IKCHE-
[JIan’.’szcL’Ibelx é’J’J_WIH MOSVHL USMEPAMBCA U CPAGHUBAMBCA Hé’OOHURﬂGmHU, 6 pazaiy-
HBbIE MOMEHNLL BPEM eI v
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HCKI0van BAMAHHE OOLIHX 1715 IKCTIEPUMEHTAILHON M KOHTPOALHOI
rpyInel YCIOBHH H BO3ACHCTBHIIL. i

CnpamnBaercs, a rjie e MecTo CTaTucTHyeckux meronos? Pons
MX 3aKIIOYAETCA B TOM, YTOObl KOPPEKTHO M AOCTOBEPHO 0BOCHORATDL
coBnajcHHe HAH paznHyyde CO('K"I‘OﬂIIHﬁ"KOHTPO'JfLHGﬁ ‘W IKCHEpiIMEH-
Ta."'fbl-li)f-‘l FPYNfEL OXHAKO, npexae "eM' onucBIBath ITUMETOLB: 1d-
BAHTE PACCMOTPHM, UTO NMOHUMAETCS MO7 "cocTosHneM 00bexTa" 1 Kak
9T0 COCTOAKHE HIMEPATE. [Tpobnemamu usmepenuii zannumaerca TEopUs
PISMepEHHM, [O3TOMY IPHBEAEM MHHHMAJIbHO HEOGXOANMEIC CReAeHHs
H3 3TOH TEopHH.

3. QNEMEHTBI TEOPTIM U3MEPEHHIT

Huopmanss, MMEIOIAscs 0 HauaibHbIX ¥ KOHEUHBIX COCTORUHAX
IKCMEPUMEHTANBHON 1 KOHTPONBHOK TpymnL, arnpeaendeTca npope-
llEHFjbIMH HamMepenusami. Jliodoe uaMepeHne npousBoANTesS B TOIH WU
WHOW wkaie, W BbiOpaHHas mKana ONPEAEnSeT THI TONYYAIOUIXCH
AAHHBIX H MHOMKECTBO OneCpaluif, KOTOPbIE MOKHO ¢ 31HMU AaHHBIMHK
OCYLLECTBIIATS. [oatomy 8 nacrosuem pasaene nacres KpaTkiit o630p
CBOHCTB OCHOBILIN LKA H3MEPCHUI, a 3aTem drii-ICblBafOTCﬂ Hallﬁoj-ft-l{?
PACIPOCTPAHEHHBIC B NEAATOMMHECKIX HCCASTOBARISN THIIbI IKCIEepH-
MEHTANLHBIX JAHHBIX W METOAbI BX MEpBOHauaLioli 06paGoTki (1o
NPHUMEHEHHS CTATICTHYECKHX METOI0B). : -

3.1. LIKAJIBI U3MEPEHWI

CocTosnne 00beKTa OIEHHBACTCS 1O TEM HIH HHEIM KpuTeprsiv, B
KAHECTBC KPUTEPHER MOIYT BBICTYMATh:  YCICBAEMOCTh  VYALLHNCH
sddexrisrocTs YIpaBAeHHUs 00PA30BATENBHEIM y'«lpem,uenue'm WT.A, :

Ouerku N3MepsIOTCS B Toll AW HAHOM INKale. Hixana (ycnoso
TOBOPS, LIKajga — 9TO MHOXKECTBO BOIMOKHBIX 3HAYEHMI] ouéHox no
KPHTEPHAM) ~ uyenoBas CHcrema, B KOTOPOH OTHOLIEHMS MEKLY pas-
:;I]I;io'-iil:iblMH CBOHCTBAMM H3YUaEMBIX SIBIICHHIL, IPOLECCOR Hepeseil:%!HbJ B
HMC;;"rsa TOr0 MIH HHOTO MH-O}KSCTBa, KaK np’genno — MHOXecTRa

Pasnuuaior weckonvko munos wican, Bo-nepsuix, Moxuo Bbige-
TUTE duckpemuste wikarm (5 KOTOPBIX MHONKECTBO BQWO}KH bIX 2Have-
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HUil OUEHUBAEMOI BEMHYMHEL KOHEYHO — HAMPUMED, WKONLHAL OUEHKA
B Gannax — "1, "2", "3", "4", "5") u nenpepuvignbie wixane (HATpUMep,
BpEM$, 3aTPAuHBAEMOE YHAIUMHCS Ha BBINOJHEHNE 3a/aHus, B MHHY-
1ax). Bo-stopeix, BEICHAIOT wKaALL OMMOWEHUIL, UHNEPBANbHbLE
wiKanbl, NOPAOKogule (pan206ole) wKane 1 HOMUHATbHbLE WKaIbL (LKA~
Nbl HAMMEHOBaHMI) — CM. PHCYHOK 2, Ha KOTOPOM OTpaXKeHa Takie
MOIHOCTB IIKAT — TO €CTh UX "pasperaroias crnocodnoeTs".

LK AJIBI UBMEPEHUN
LIxana 1likana IlIxana Tllkana
HaHMCHOBaHHﬁ paHI‘OB HHTepBaJ'IOB OTHOL[IGHHH

Mownocmo wikanst

Pue. 2. Knaccudhuxayus wixan usmepenuil

oAb AL

CT i et RGBS e s e R I
PacGMOTPUM:.CAEAYS, B, 0GHoBHOM [15, 22],,cEHicTRa deTbipex 0¢;
HOBHLIX THNORB kA, TEpeUHCgy WX B.AOP <, ¥bbiBAHAS MOLIHOCTH. .

[llkana OTBOWEHHN — CamMds MOlHAs fIKana: OHa No3BOAAET OLe-
HIBATL, BO CKOMBKO pa3 OAMH W3Mepsembiil 00bekT Donpie (MeHbLUIe)
jpyroro o@bexTa, NPHHMUMAEMOrO 3a 3TaloH, euHmily. s wkan
OTHOIIEHNIT CYLIECTBYET €CTECTBEHHOE HAYano OTCYeTa (HyJb), HO HET
€CTECTBEHHON eIUHKIBI M3MEPEHuil.

IllkanamMu OTHOLICHUH M3MEpAIOTCS MOYTH BCE (PU3MYECKME BEIH-
YiHB — BPEMs, JIMEEHHBIC PasMepsl, [LUIoW@nu, 0bbeMbl, Ciaa TOKa,
MOIIHOCTE WU T.I. B neaarorniuecKMx H3MepeHnax LIKada OTHOLIEHUI
OyAeT UMeTh MeCTO, HanpuMep, KOTAa U3MEPAETCs BPEMS BhIMTONHEHHS
TOTO WK WHOTO 33/1aHis (B CEKYHIAX, MUHYTAX, 4acax W T.I.), KoaHue-
CTBO OLIMOOK WM WHCAO NPABHILHO PEIIEHHLIX 3a4a4. B oTae/LHbIX
Cnydasnx, B TOM YKHCHE B UCCMEAOBAHUAX OO TPYAOBOMY W upodeccua-
HaJbHOMY OOYYEHUIO, MPUMEHSAIOTCA OLEHKH H B Mepax (M3uvecKux
BeJIMUHH — BENMUMHA JONYCKaeMBIX OWMOOK B MMILIMMETpax Iipu,
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HONycTiM, TOKapHOH 0GpaboTke aeranel, BeauyuHa cimpl HaxKaTHs
YHalIMMCS Ha ClECAPHBIH HHCTPYMEHT B HbIOTOHAX (kuorpammax)
BE/IHYMHA BNICKTPHYECKON AaKTHBHOCTH MbILII] B MnEnnsoanax H T.IL .
[lkana MHTEPBANOB NPUMEHSETCH HOCTATOY Pelko M XapakTe-
PHSYETCS TEM, UTO IS HEE HE CYLIECTBYET HH ecTeCTBEHHOrO Hayana
OTCHETA, HH ©CTECTBEHHOH enuHMbI n'sM‘epeHmJ [pumepom wkansi
IriHTepBaJIUOB ABJlAeTCA Wikana Temnepatyp no Lemicnio, Peomiopy uu
Qapenreity. Ilxana Llenscus, kak H3BECTHO, ©OblNa ycTaHOBJIeHa
CIICNYIOIIHM 00PasoM: 3a nosb Gkina npuHaTa Toqda 3aMep3aHus Boabl
33 100 rpagycoB — TouKa € KIeHNS, W, cOOTB CTBEHHO, MHTE B‘U;
TEMMCPATYP MEXKAY 3aMEP3aHieM U KHNEeHHEM BONbI HO}ICJ;f:H Hapl E)O
PaBHBIX YacTei. 3aech yxe yreepicaeHue, yto Temrfepa'rypa 30°C B Tpu
pasza Honvue, wem 10°C, Oyner ueBepHbIM, CﬂpPBe,IlJlHBO roBo Hg‘b
ML 00 HHTEepRagax TeMIIepaTyp — temneparypa 30°C na 20°C 6?)
e, yeM temneparypa 10°C. ’3 - o
[}_opgnxosuaz Likasla (LKana PAHrOB) — MIKANA, OTHOCHTEILHO 3Ha-
ACHHIT KOTOPOH Yiie HEh3s rOBOPHTHL HH O TOM, BQ CKONILKO pas uime-
psxe;mas BENHAHHA Bodblue (MeHbmie) Apyroii, “CL Ha cxonbko OHa
Oonbile (Menbite). Takas wikana Tolbko ynbpnﬁounnaer OOBEKThI
MPUTTHCLIBAS UM Te W HHbIe PAHIH (PE3yasTaTom H3MepeHuil SIBJlﬂeT—’
G HECTPOToe ynopsnoUeHHe 005eKTOB). ‘
b l:zgopgw;%p; ;;;Ogii;r;(;e:: LIKana TBepaocTH |r.muepan013 Mooca:
HOH TBEPIOCTH MeTo/10M uapana?litngi Illﬂ;t Oﬂpe-ﬂ R el
b : 1 3¢ PUHAT TAALK, 32 2 — FUNC, 3a
KalmbUUT U Tak nanee no 10 — anmaz. JlroBomy }Mnnepany COOTRET-
CTBCHHO  OJIHO3HAYHO MOxer OBITH npunucana o pelenennas Teep-
AOCTb. Ecin ncenenyemmiii MHHEPan, NOnycTuM, tapanaer xsapi (7%
::B:: ;la]f:::ﬁr;ﬁnm (8) - cooTrercrennO erp TBepAOCTh 6y,ue1T
; HO IIOCTPOCHL! LIKAMbI CHJIBI\BeTpa Bodopra u

SeMaeTpsicennii Puxrepa.

b Ilif;c;:;; :gpﬁmca LHIHPOKQ HCNONL3YIOTCS B ne,ixamrnke, TCHXO0O-
P ngyrux HayKax, He CToJib TO’-{[—IBTX, KaK, cKaxem,
e UIKO}MH : HACTHOCTH, nospemec*rno pacnpocTpanenpas
A X OTMeTok B Oanmax (nﬁmﬁannlbr-laﬂ, NBEHaNaTH-
- H T.J1.) MOKET ObITh OTHECEHA K Likajie nopsaka. B wkonax
g :;Zi::cc;!rfs:o:pmjiemmu‘l 1 Apyras oueHka YcreBaemMocTH yya-
o g asd): MOPSIKOBOE MECTO, KOTOppe JaHHbIi yuyenuk
‘ M KJacce (BeInycke). 3710 Toxe mfana nopsaxa.
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YacTHbIM Cllyuaem TMOPSIKOROI IIKATbL SBASCTCA OuUXomoMute-
CKAS WKaLa, B KOTOPOH MMEHQTCs BCEro ABe ynopaioHeHHble apadayu
— yanpumep, "CripaBuics ¢ 3ajanuem”, "HE ClpaBuIICcs ¢ zaganuem”

llikana HauMeHOBagHil (HoMuHanLHas wkana), GakTHYECKH, YKe
He CBS3aHA C MOHATHEM "BENHYHHA" M HCIIONb3YETCS TOJBKO € LEJIBIO
OTNHYUTL OAMH OOBEKT OT APYroro: (amuiHu YYEHHKOB, HOMEpA
aproMo0uIeH, TeneoHOB U T.11.

3.2. JOIIYCTHUMBIE IPEOGPA30OBAHNS

Pe3ybTaThl H3MEPeHUil HEOBX0AHMO aHANHINPOBATh, a LIS ITOTO
Hepe/IKO MPUXOANTCH CTPOUTH HA HX OCHOBAKHH POH3BOHLIC [10KA33-
TEJIH, TO 8CTh, PUMEHSTh K SKCIIEPHMEHTANBHbIM AaHHBIM TO WK HHOC
npeoBpazoBanue. FenonbsyeMas (KA OUPCALNACT MHOKECTRO fpe-
00pazopanii, KOTOphIe AOMYCTHMAl Nl Pe3yIbTaroB H3MepeHuil B
yroft mukane (nonpobuee em. nydmuakauud {13, 21, 22,25, 29] no Teo-
puA M3MEPEnHuii ).

Hauuem ¢ 1auboiice cnaboil 1KaNbi — WKATE HOUMEHOBUHUT, KO-
Topas BEAENSCT MONAPHO PazHYHMble KIACChH! O0BEKTOE. Hanpumep, B
WIKANE HAMMEHOBAHUI M3IMepSIOTCs 3HAYCHUS fiph3uaka "mon" “Ae-
poukn" u "Mafibunku'"., DTH KNacchl OyuyT pasnnyiMLbl HE3aBHCHMO OT
TOro, Kakue pasnuyHble TEPMUHBL WM 3HAKW ANA NX obo3HaueHnil
Gyayr MCIONb30BAHbE "AHIA KESHCKOro nona’ w "anua MYKCKOro
nojat, wau “girls" u "boys", uan vAY AR a2, mnu "2 |
"3 . ClAenosaTenpHo, ANA LWIKATbl HAHMEHOBAHHH IPHMEHUMbI
noBble B3ANMHO-0IHO3HAUHEIE [1PE00pa30BaHHs, TO €CTh COXpaHAto-
lHe YeTKYI0 pasanuuMocTh 00bEKTOB (TakHM obpazom, camas cnadas
IKaja — WKANa HAHMEHOBAHHH — AOMYcKAeT cambfii WHpPOKnii Anana-
300 npeobpazoBanHii). ;

Orinuse nopAdKoeotl wKansl (UIKalbl PAHIOB) OT (IKalkl HaHME-
HOBAHMIL 3aKIIOUAETCS B TOM, YTO B LIKAJe PAHroB KJACChl (rpynnbi)
06BEKTOB ynopianoietsl. [loaToMy MPOH3BONEHbIM 00pazoM H3MEHATh
2uAHeHRS NPU3HAKOR HEMb3A — A0JIKHA COXPAHATECH YNOPAL0HEHHOCTE
0OBEKTOB (MOPAAOK cie/loBaHHA OIHHX 00BeKToB 33 ApyruMu ). Crneso-
BATEALHO ANf MOPSJKOBOH 1Kkl AOMYCTHMBIM  SBJIACTCA noboe

MOHOTOHHOE npeobpazopanie. HanpuMep, ecid yueHHK WpaHoB Ha-
6pan 5 6anos, a yuenuk Cuzopos — 10, TO uX yropai04CHAE HE HIME-
HUTCA. €CIH Mbi UMCAO GaNIoR YMHOKHM HA OAMHAKOBOS ANA BECX
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YUEHHKOR NOAMKHTENEHOS UHc) ¢
i J10, HAH CNOAKHM € HEKOTOPBIM OJMHA-
I 'Ef, A BCCX YHCIIOM, WM BO3BEAEM B KBAAPAT W T.1. (Rampu

BiiacTaRs it 23 gy HCIoNb3yem C‘-OOTB&'!‘CTBBI;HO 3]3 sz’
oy " " " L1 .

9 b 17%, "102"). Ilpu 3TOM H3MEHATCH pasHoCTH | OTHOLUEHHS! J“6an’
JIOB', HO YNOPAAOUEHHE COXPAHHTCH. B HekoTOphIX wiKoaax, wenoms
3YIOTCA PAHTOBBIC HEYHC/IOBBIC WKANLI, HATIPHMED, NITEpKa C;JOTBQTCT
BYET OykBe A WM, HATpPUMEp, NATHYTONLHHKY, 4erTBepka — Gykpe B
HITH YETBIPEXYTONLHUKY, H T.4., U V ,

s T, W YYansecs 3Halor.,
ayuue C o 1.1 f oo
I}.ﬂﬂ UIRAABE UHMEePSARo6 AOITYCTUMO YAKe He JitoDoe MOHOTOHHOE
g:;:;)f;ﬁ?!}aﬂﬂe, 4 TONbKO Takoe, KOTOPOE COXPAHSET OTHONIEHHE
el QUEHOK, TO €CTh JiMpelin §
: 0¢ npecdpasoBanne — ymMy
! 1 OIKEHIE
Ha MOMOKUTEIIBHOC YHCAO M JOOaBNEHHE NOCTOAHHOrO uucna. Han H
MEp, ecu K 3HAUCHUIO TeMMepaTyphl B rpadycax 1] 4
MHUHYE 273°C, TO OIYYHM Temnepary K‘ e
i
: py 10 KeasBHHy, npiyem pa3z
: , AL ° 3 HO-
CTH E}ﬁbix ABYX TEMNICPATyp B 060uX 1wiKkanax Gyay onuHakosst v
.. » HaKoHeW, B Hanbosiee MOULHON WIKane — wxare OMHOUEHUT —
: MOWHBL AL TIPEODPA30BAHNS TIOLOOHSA — YMHOKEHNHE HA TONOMH
€] ! )
meﬁ::oe uiicno. ConepxarensHo 31o O3HAYACT, YTO, HANIPUMED, OTHO
€ MAcC ABYX NpeaMEeToB He 3aBHCHT OT TOrO, B KAKMX em}miua
u3megeubl MaCChl — rpaMMax, KHIorpamMmax i 1.4 o
YMMUPYEM CKi ; ' :
ol y?y CKa3aHHoe B Tabnine |, koropas oTpaskaer coorser-
Ay LKanaMu 1 101yCTHMBIM i 11PE0OPa30BaHHAMM

Tatnuya 1

Lxanut 0 gonycrumbie npeobpazoBakis

IHxan:
Hamwmn::”u Honyerumoe upeobpalosanne ]
HH A Bzaumuo-o
N : -OMHO3HAYHOE _l
Crporo monor
Hureppanshas ; r[uf{eﬁﬂop_}mp—e ‘)
] ;
OTHOweH M [onobn :
]

Kak otmeuanocs BRI,

e3YAbTATh i
A R pes) I MOOBIX U3MepeHHI oTHOCAT-

K ’ .
OLHOMY M3 OCHOBHBIX (nepeyrcienHbIx BhbILLE )

7 - -
Feszyny Ry ] reevm /i (#]2]
VA6 Al yilfe‘f)g_r_ (L AOZVm dbiino 1 e

HOCH L?()()G 7 GROCHI! 1 7]
AHICT GHOCH il a 2
1 !.d.. 6O 'if)L ‘i(l}()?l"l ecsa 8 nedar O2UYECKUX  UCC e 0{76(111' HAK

7€ P ‘ Ao

e ICELIYCNIHO Ll‘)ho HOSMoay ux pe 1 o

: ' Y Uux paceatamper BLIXOUNT P ¢

. S { : /2 e suIxodum 3 ,' LML lﬂf?f!@ﬁt(,‘(.!

e CROJICHBIE danible — PauMcupoexil
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TUNOB wKal, OIHAKO MONyUeHue Pe3yIbTaToOB H3MEPEHHI He ABNSETCA
CaMOLIETIbIO — OTH pesysibTaThl HEOOXOAMMO aHANW3MpOBATh, @ AlA
5TOTO HEPEJKO MPUXOJMTCA CTPOMTE HA HX OCHOBAHHU nPoOU3BOOHBIC
noxazament. DT [POM3BOAHbIE MOKa3aTeld MOFYT U3MEpATHCH B
JPYTHX WKANaX, HEKeIH YEM HCXO/IHBIC. Harnpyumep, MOXKHO TSl OLEH-
KW 3HAHAI yvawuxcsa NpuMendTh 100-6annbuyio wkany. Ho oua
CIUMIIKOM [eTajbHa, U €6 MOXHO NEPecTponuTh B natubannsayto ("1" -
or "1" no"10% 2" — ot "10" go "30" u T.4.), HAH AByx0anabHyro (Ha-
[pUMeEp, NOJOKHTENbHAS OEHKA — BCE, YTO BHILLE 50 Gannos, OTpULA-
renpHas — 50 u Mensiie), CnenoparesbHO, BO3HUKAET npobnema —
KaKue peodpazoBaHys MOKHO TTPUMEHATE K TEM HJIH THITAM HCXOHbBIX
naHHBIx. dpyruMu cloBaMu, nepexoll 0T kaxoli Kankl K Kakoil sBis-
eTcs  KOppeKTHbIM. DTa upobieMa B TEOPHH M3MEpPEeHU MOJIyYHIa
HAZBAHHE MPOBAEMbL AOEKBAIMHOCHIU.

Jlns pelueHus npodiemMsl aAeKBaTHOCTH MOXKHO BOCTMONB30BATHCS
CcBOMCTRAMY B3AMMOCBS3Y 1IKAN 0 NOMYCTHMBIX [Uld HUX npeodpazopa-
Auil, TaK Kak OTHIOMb He Jrodas onepauws mpH 00OpadoTKe HCXONHBIX
AAHHBIX ABIKETCA AonycTuMol. Tak, HanpuMep, Takas pacrnpocTpaHcH-
Has Omnepanusd, Kak B3ATHE CPEAHETO apv(hMETHYECKOTO, HEe MOKET
GBITH MCTIO/B30BANA, €C/IH U3MEPENUS [IOJYyIEeHBI B MOPSAKOBOIT LIKane
[13. 22]. O6wmii BLBOA TAKOB — BCETA BO3SMOXKEH NEPEXOA or bonee
MOLIHOI [IKambl K MeHee MOIIHOH, HO He HaobopoT (HanpuMmep, Ha
OCHOBAHHU OLEHOK, MONYHEHHBIX B HIKAJC OTHOILIEH U, MOIKHO CTPO-
UTh GA/UTBHBIC OLEHKY B TOPSAAKOBOH LIKale, HO HE HaobopoT).

3asepiuasi 00CyKAeHHE LIKAT U3MepeHuii, B Ka4ecTse OTCTYIIIe-
IS OTMETHM, YTO Mbl pacCMaTpHBAcM Hporece 06padoTkH pe3ylbra-
TOB W3MEPEHHii, HO BOBCE HE 3aTparkBacM npobniemMsl, CBA3aHHbIE, BO-
fepBbIX, ¢ MPOUEAypoil u3MepenyH (To ecTh ¢ TeM, KakuMm 00pasom
nosyyaercs uidopmains od o0beKTe), BO-BTOPBIX, C TeM, KaKOro pona
uHbOpMaLUs TIPE/ICTABAACT HHTCPEC € TOHKH 3pEeHUA MPOBOANMOTO
[eAroruyecKOro MCCNefOBaHus, W, HaKOHEll, B-TPCTHUX, C TEM, UTO
noHuMaTh 1oj "yrydineHuem" MM "yXymueHueM" COCTOSHHS HCC/C-
JLYeMOro 00beKTa, TO €CTh, KaKOBLI KPUTEPHH spdpexrusrocty [12, 15-
17) (nonoGuble coaepKaTebHbIE aCNeKThl HAXOAATCA BHE KOMITETEH-
LT MATEMATHKH — CTATHCTHYECKUE METO/Ibl NO3BOMISIOT JIHUIL yCTaHO-
BITL 1 OBOCHOBATH CXOJICTBO MM paznu4ue 0OBEKTOR, 8 Kak UX HHTEp-
[IpeTHpOBaTh — BONPOC NeAaroruky ).
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He ocraHaBaWBasChk Ha TOM OdYeBHAHOM TpebOBaHHU, HTO AN
cpaBHeHHs Pe3y/bTaTOB H3MEPeHHH KO BCeM OOBeKTaM AOJKHbI MpH-
MEHSTLCS OQUHAKOBbIC [POLEAYpbl H3MEepeHMil (Hanpumep, Hesb3s
cpaBHMBATh PE3YNLTATHl BbUTOIHEHUS ABYMS PasjiMYHbIMU yYeHHKAMHU
[BYX PasiH4HBIX TECTOB), @ TAKKE HE NEPEUKCIss METOABl H3MEPEHHIL,
HCHoJib3yeMble B MENarorvke (¢ HUMH MOXKHO O3HAKOMHTBCH B
[12, 16, 17]), OTMETHUM, YTO OTAEALHOH W UPE3BBHIYAHHO WHTEPECHOI
06acTeI0 MCCEeI0BaHUIl saBISeTCS BLIOOP nokKazareneil, Haubonee
AfNeKBATHO, W, B TO K€ BPEMsl, EMKO OTpaKarollyX H3yyaemMble CBOHCTBA
obnexta. K 3Toll coaepkaTensHOM 00MacTH OTHOCATCH 3a7auH mo-
CTPOEHUS TECTOB, BLIOOPA METOAMK OUEHKH 3uanuil W YMeHWH W T.L.
Kpome TOro, He0OX0AHMO NOAUEPKHYTL, YTO NPodiemMa aAeKBaATHOCTH
BO3HHKAST HE TOMLKO MPH Mepexoe OT OAHON LIKaIbl K JAPYroif, HO M
npu BeiGOpe WKAILI A8 NOJAYYSHHS NePBOHAYANLHBIX OUEHOK — HENo-
cpeacTrenHON Huopmalun 00 odnexTe. M 3aech onate cripaBeasus
BBIBOJ O TOM. HTO LIKANA JOJKHA ObITH afeKBaTHa — €clld OHAa CHMLU-
KOM MOLUHAS, TO BO3MOKEH O0bILOH NPOHU3BON (HanpuMep, npi Hime-
PeHHH 'KAYCCTBEHHBIX XapaKTepHCTHK B LuKane OTHOUISHHI), ecan
CAMMIKOM ¢hadas, TO TMPOMCXOAAT norepu nHdopMauun (Hanpumep,
MPH H3MEPEHWH KOJIMYECTBCHHBIX MOKazartencil B HOMHHAIbLHOI LiKa-
ne). Hanpumep, HaBeproe, HelenecoodpazHo, ¢ 0aHO CTOPOHDI, OLe-
HHBATh PE3yAbTATLI peleHns oaHoil 2asaun B 100-0annbHel wkane, a
¢ Apyrof cTopoubl, pesynantathl pemequs 100 3agau B ABYXOAiLILHOI
Likalne.

Texzepb, KOrJa Mbl COBSPIIHAKY HEDONBILOH 3KCKYPC B TEOPHIO H3-
MEpEeHHH, paccMOTPHM BOIPOC O MNPUMEHEHHH LUKAn H3MepeHuil B
IEAATOTHYECKUX HCCHeN0BAHIAX.

3.3 OPUMEHEHNHE INKAN U3MEPEHUNI B
HEAATOIMHYECKHX UCCHAENOBAHUAX

Hanbonee pacnpoctpanennas Mepa MegarorH4eckux OLEHOK —
LKana OUEHKH 3HAHWA W ymeHuil yyawmuxcs B Oamnax. llkossubie
ouL:chH (OTMETKH) — YA0OHLIH annapar [A NPaKTHKH 00yUCHMs, KOTO-
pbiii BBINOIHACT HE TONLKO OUEHHBAIOWME, HO W ONPEIeNEeHHbIC BOCITH-

TAaTENbHbIE QYHKUMH (CTUMYIHPOBAHNS OJHMX YHaLlMXCs, "HakazaHns"
OPYTHX W T.0.). '
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B nenarornuecknx MccneOBaHUAX HCHOAL3YIOTCA TAKKE M APY-
rue wkanbel OannbHbIX OUSHOK (MOpsAKoBble wLiKanbi), Hanpumep,
BhINIENINB KakHe-Tnbo ypoBHH CHOPMUPOBAHHOCTH Yy YHalMXCH Onpe-
IENEeHHBIX KAYECTB JHUYHOCTHY HIH OBNAAEHWS TOH HIW HHOW JedTeb-
HOCTBIO, MCCNENOBATE/b MPHIUCHLIBAET 3THM YPOBHAM COOTBETCTBYIO-
uiue 3navenus dannom: "1", "2, "3" u T.x., wimm "0", "10", "100", 4ro
NPHHIHNHATEHO Ge3pasindno. Ho ucnonkzoBanie nopsaKoBOH KAk
KaK KpHTepHs OIEHKW AT MejaroruHeckHx HCClefORaHMH Hexena-
TEJILHO, XOT4 M He HCKIKu4eHo. M neno 3aech He TONBKO B M3BECTHOI
HeOOBEKTHBHOCTH OTMETOK, O YeM Y€ TOBOPHUIOCh, HO H B CBOHCTRAX
caMoil IuKanel mopsaka. B 5Toif mkane HUYEro HeJh3s CKazaTh O paB-
HOMEPHOCTH WIH HEPARHOMEPHOCTH HHTEPRANIOR MEXIY COCCHHUMH
3HAUSHMAMH OLEHOK. Ml He Bnpape, K NpUMepy, cKazaTh O TOM, 4TO
3HAHKUSA YHALEerocsd, oleHeHHbe Ha "5", HACTONLKO ke OTNHYAKTCH OT
3HaHMHA, OleHeHHbIX Ha "4", kak 3HaHWs, olUeHeHHble Ha "4", oTnnya-
FOTCS OT 3HaHui, oueHernHkIx Ha "3". C Tem xe ycnexom MOXHO OblIO
Obl npunyceiBaTE Dannam 3xavenus ne "1", "2" "3" "4" "5" a, nomyc-
tam "1 "107, "100Y, "1000", "10000". M nosromy cCOBEpIIEHHO HE-
KOPPEKTHO HCMOMB30BAHME TaK HIMPOKO MPUMEHSeMOil B AnCCepTaLHsAX
No nNejaroryke BeJHUYMHbLL cpeadero Oanna (no kaaccy, rpynie yua-

H{HEXCA 1 T.J,l.), IHMOCKOJILKY YCPEeAHEHHUE NpeaAno/iaract cnoxeHtne 3Haqye--

HUIl BETHYHHbL, @ onepauMs CyMMbl 118 MOPAAKOBbLIX LKAl HE MOXET
OblTh KOppeKTHO onpefencHa. COOTBETCTBEHHO HE MOTYT OBITH Onpe-
JCJICHBI # BCE OCTaJIbHBLIC apHd')MeTl-l‘ieCKHC H &JII‘EGPHHLIECKHG ,[LEﬁCT-
BUS.

[losromy, Hanpumep, YTBEPKAECHHE O TOM, HTO 3HAHHS YUallHxcs

B IKCMepHMEHTaNLHLIX Khaccax B cpeaHem Ha 0,5 Oanna Bblle, 4eM B -

KOHTPOJILHLIX, OYAST HENpaBoOMOYHBIM, HeKOppekTHsIM. Tem Gosee
MpH HENoab308aHMK DanbHLIX OLUEHOK HEKOPPeKTHBI (laxe abeypanbl)
yTBepscienus THna: "o PeKTHBHOCTEL IKCTIEPUMEHTATILHOH METOAUKY B
2,6 pasa BblllE KOHTPOJILHOM".

YTodb! MPOAEMOHCTPUPOBATL, YTO MOKET MONYYHTHCH C MCHOJb-
zoBaHuen "cpeadero” Daana, npupeAeM TAKOH THOOTETHUYECKNiT MpH-
mep [15]. Tlyets uccnepoBanach cpaBHUTENbLHAS 3PPEKTHBHOCTE ABYX
Kakux-nmndo meroank obyyenus, A u B. B obenx rpynnax yvaumxes —
KOHTPONBHOH 11 3kcnepumenTalibioi — Obno no 80 venopek. OueHku
APOM3BOAKIINCH N0 JBYM WIKajdaM — nstHOaNbLHON 1 AecsTnOannbHOMN.
[TpeinonoxumM, 4TO OUEHKH N0 AecATHOANNBHONH [iKane MoryT ObiTh
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flepecyTabl B OUEHKH MO lIKane narudannbHoM: ouenkn "10" 1 "9"
GyayT OTHECeHbI K "5", "8" u"7" — k "4" u Tak panee. [lycrTh OUEHKH NO
JecATHOANIBHON IKane pacrpeieNniuck ciaelylownm obpasoM (B
yycUTe e YKa3aHo KOJTHYECTBO YHAUIMXCH, MOJYUHBIINX COOTRETCT-
BYIOLLLYIO OLIEHKY B rpyfine, oOyuaslieiics Mo MeToauke A, B 3HaMeHa-
tene — no Mertoiuke b): "10"29—. 9—0— "8"£’ 7& v(}";zg :

0 30 0 30 0

"5"—0— ! "4"19, ouernku "3", "2","1" He MONYUYH HUKTO.
20 0
CooTBercTBeHHO "cpeanuit Gaun" coctaBut 7,50 (MeTonMKa A) K1
7,25 (metoanka B). Kasanoch Obl, MOKHO ciefiaTh BLIBOI, HTO METO/ -
Ka A Nyulle MeToAHkH B. Buiunennm ouerku 00 TisimubanibHOI ika-

: 20 30 20 L0
neRiTaneke mapaake: 3" —, 4"—, 35— "2 —,
30 30 20 0

uuii 6amn’ B aToM caydae coctaur 3,750 B rpynne, oOydasiuefics no
meTopuke A, n 4,125 B rpynne, obyuasiueiics no merojguke B. Takum
0BpazoM MBI MOJYUIAN Kak Obl IPOTHBOTIONOKHEIT "pezynbTar’: METO-
Jnka B myuiine MeToanki A. -

BamMeTHM, YTO 3TOT "mapasokc” HMKAaK HE CBSI3aH CO CTATHCTIVe-
cKOIt 1OCTOBEPHOCTBIO pasinuuii — ol OYAET HMETL MECTO H IIPH QUCHb
Gonkumx BeIOOpKAX AaHHBIX (dncne ydaunxes). TIpocTo ato ¢BoiicTBo
cnadoii wkansl uzmepenuii. Cxasainnoe GyaeT 0THOCHTECH H K JIO0BIM
JPYTHM KPHTEPHAM OLUSHKH, HCITOMb3YIOLLIIN [UKATY Hopsi/ika.

BuuMarensHulii anTatens MOXeT ckazaTh (M OyaeT npag), 4yTo He-
MOAL30BAHHOE B NPUBCIACHHOM Bblle ApHMepe npeodpazosanue (I3
AecsTHOANILHON B NATHOANNBHYIO LIKANY) HEKOPPEKTHO, TAK KaK, He
ABTISETCS B3AUMHO-OAHO3HaYHBIM. [lodTOMY paccMoTpuM eiie OAuH
npumep [22], B koTopom "mapaaokc” WMeeT MeCTO MpH B3aHMHO-
OJIHO3HAuYHOM npeodpazoBanud. [lpeAnonoKnmM A8 APOCTOTHI, YTO H
SKCHEPUMEHTANbHAS, 1 KOHTPOMbHAR TPYNILI COCTOST H3 JIBYX YUCHH-
KOB. YHEHUKH B HeprOii rpynne nomydunn ciejyroume danis: x; = 2,
X> =5, Bo BrOpoil — y; = 3, v; = 4. "Cpennnil 6ann" sxcnepuMenTaib-
Hofi rpymnbl: 3,5 = (2 +5) /2 pasen "cpeanemy 0ajny" KOHTPONLHOI
rpymist: 3.5 = (34 4)/2. [IpuMmennm CTPOro MOHOTOHHOE (BO3pac-
Taiollee) mpeobpasopanue:;  “2" — 467, “3"— “8", 4" %127,
“5" = “15".  Cpeauuit  Gann  9KCOCPUMEHTANLHOM  rpymfbl
(10,5 = (6 + 15) / 2) cTan crporo Gosbite cpeiHero Gania KOHTPOAbHOH
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rpynnel (10 =(8 +12)/2). Takum o6pazom, HecmoTps Ha TO, UTO
CTPOFO  MOHOTOHHOE TMpeodpa3oBaHHe SBISETCS JONYCTHMBIM  JUlS
NOPANKOBOH [UKAJLl (CM. BhILIE), COOTHOLUEHUE MEWKIY KCPEAHUMMY
nsmeunnocs. OBYCNOBAEHO TO TeM, YTO OHEPANNS BLIYHCIEHHS
cpeadero apupMeTHYECKOro He siBafeTesi KOPPEeKTHOH B HOpPSIKO-
BOH IKaJjie.

B npunuune, mxany 6annbHbIX OHEHOK, TAKIKE KaK U APYIHE LIKA-
JiblL MOPgIKa, MOKHO HCMONB30BATL B [IATOTHYECKHX HCCIICIOBAHNAX,
HO B 3TOM C/Iy4ae HeoOXOAHMO MPHMEHATb aJEKBaTHbIC MCTOML 06pa-
OOTKH laHHbIX, HE BEIYHCIs "cpefiHero 6amma". KoppekTHoi xapakre-
PUCTHKOH Habopa OannkHBIX OLEHOK SIBNSETCA Meduana (TAKOE 3Have-
HHE OlEHKH, CTIPABa M ¢/1eBa OT KOTOPOro PACTONMKEHO OAHHAKOBOE
HHCNO OUEHOK B HX YHOPALOYEHHOH CcoBOKynHoctu). OAHAKO, npw
[OPSAKOBBIX 1IIKANaX, HMEIOLKX Majioe yicno "paspagos" — "Gannos",
MeiHaHa Majonudopmatiiera (Gonee noapodHo merTonnl 06patoTKu
Pe3yJILTATOB U3MEPEHKTT B NOPAAKOBOI IIKaNe paccMOTPeHBl HHKE — B
LHIECTOM pazaene).

Tlo npuBeleHHbIM BbIlLE COOBPAKEHNSM LENecO0BPa3HO HEMOIb-
30BaTh TAKHE CIIOCOOLI ONEHKH, KOTOPBIE [O3BONSIOT NPUMEHHTDL LIKa-
Jly OTHOWIEHHH MIIM (IKajly UHTEPBANOB, a He LKAy [opsjika (LKambl
HaUMeHOBaHNH B TMeJarorH4ecKHX HMCCNeN0BaHUAX MNpPaKTHYECKH He
HCRONb3YITes ). Hanpumep, HCMOAb30BaTL TECThI — CEpHH KOPOTKO H
TOYHO CHOPMYJIHPOBAHEBLIX BONPOCOB, 3afaluil W T.4., HA KOTOpbIE
YHALMHCA OTDKEH Jath KPATKHE W OAHOZHAYHBIE OTBETLL, B MPABUJIb-
HOCTH (MM HENPaBWIbHOCTH) KOTOPBIX Hellb3s COMHEBAThCA. Pesyiib-
TATOM M3MEpeHHH OVIeT 9uCno MpaBHIbHLIX OTBETOB, KOTOPOE ywke
MOKET H3MEPITBCS B luKale oTHOMeHHH. TOUHO Tak e MOryT ObiTh
MOCTPOEHbL! NHCBMEHHBIE KOHTPOJIbIbIe padoThl, peayibTaThl 00padoT-
KN ankeT (MPOUEHT ydalllMXes, AABLINX NOMOMKHTENbHBIE OTBEThl Ha TOT
WITH HHOH BONPOC) H T. 1.

B obiem ke Ciyyae MOKHO BbIICIHTH CIEAYIOLUHE XAPAKTEpH-
CTHKM, u3MepsieMbie B LIKane oTHomeHnii [18]:

- BpeMeHHbE (BPEMSA BbITOMHEHHA AeHCTBHs, OMepaini, Bpems
peakliyu, Bpems, 3aTpauiBaeMoe HA UCIPaBISHHE OWHOKI, U T.4.):

- CKOPOCTHBIE ([POM3BOJUTENLROCTL TPYAd, CKOPOCTh DPEaKI(HH,
JBHAEHNS W T.10. — BEeNUHUHHBI, 00paTHbie BPEMEHH):
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- TOUHOCTHBIC (BenuuuHa OlWUOKK B Mepax (DU3HUECKHX BeJIMYHH
(MHAIMMETPAxX, yrjax u T.01.), KOAMYeCTBO OlMOOK. BEPOATHOCTD
OLIMGKH, BEPOSITHOCTE TOYHOMH peakuuy, ACHCTBHS U T.A.);

- nHopMaupoHHble (00beM 3ayuHBAEMOIO MaTEpHAla, (lepepaba-
TeIBaeMOil HH(pOPMATIH, 00BEM BOCHPUATHSA W T.AL.).

MeTobl 00padOTKH BeAWHNH, H3MEPEHHBIX B LLKANe OTHOLLUEHHH,
pacCMOTPEHbI HHIKE — B LUECTOM pasjelie.

B 3akjr04eHHE HACTOAILErO MOJipa3jiesna NPHREAEM HEKOTOpbIE TH-
nuyHble (To ecTb, HauboJjiee 4acTo BCTpEYaroliecs B AHCCEPTALHOH-
HBIX MCCASAOBAHKAX 10 NeJaroruke, aHaln3 KOTOPBIX MPUBEIACH HITKE
B YETBEPTOM PAa3/ene) XapakTepuCTHKM: YPOBEHb (CTEMCHb) 3HAHMIL,
YCBOGHHS, 00Y4aeMOCTH, KOMMETEHTHOCTH, MOAIOTOBKH, ajalTHpye-
MOCTH, OTHOWIEHHA, CHOPMUPOBAHHOCTH, YAOBJICTBOPEHHOCTH, MpPO-
deccHonani3mMa, caMoCTOATENbHOCTH, CTAHOBJICHMS, PasBHTHA W T.1.
KayecTBO o0OyuUeHHs; a(pdexTUBHOCTL AeaTesbHOCTH (y4eOHOl, npero-
JaBareabCKoi, BOCAUTATENBHOMN, YIpaBAEHUYECKOll ).

JlaHHBIe XapaKTEPHCTUKH B IHCCEPTALHOHHBIX HCC/ICAOBAHUAX B
QONBLUIMHCTRE CMYYAeR H3IMEPANUCH B MOPSAKOBOI nikane (uyallle Bcero,
B ABYX-, TpeX- Win nsatHla/uibHOl), pexe — B lIKane oTHomeHuii (Ko-
JMYECTBO YYAIIHXCs, YCNelHO BLIMOAHUBIIMX 3a1aHue uin Habpas-
IWHX TOT MM HHOIT Gann; o0beM yCBOENHOr0 MaTepiana; Bpems, sarpa-
YliBaeMOE Ha H3YUCHHE YCTaHOBIEHHOro obdbema yiebHOro Matepuana
HT.0.).

3.4. ATPEI'’HPOBAHHBIE OITEHKH

Kak npaeiio, B 1:000M 1neJarorH4eckom IKCTepUMENTE HMEeTCs
3HAYHTEABHOE YHCNO (RECATKH, COTHM, @ MHOTAA M THICAYH) YHaCTHIKOB
— VHEHHKOB, yuuTeneii, odpazosaTenbiblX Yupekieunii U T.1. B pe-
3yAbTATEe UBMEPEHUS MOKA3ATeNEH STHX YHACTHHKOR NonyvaeTes nadbop
UX UHOUBUOYATbHBIX oyernor. [LOHATIIO, YTO cpaBHMBaTL MeKAY codOil
I QHANNBHPOBATE OAHOBPEMEHHO BCe MIIHBHIYAILHEIE OUEHKH HEBO2-
MOICHO, Ja W HeuenecoodpazHo, TaK KAK BCErja CYHIECTBYET uX pas-
Opoc, 00yCHoBIeHHbI HEKOHTPONUPYEMbIM PA3NHUHEM YHACTHUKOB
IKCHEPUMEHTA (Kaucabli YeNOBCK HENOBTOPHM ).

Hostomy ans Toro, 4todbl, Bo-NepBbIX, MOXYYHTH 0003PHMOE UHC-
J0 XapakrepueTHK M. BO-BTOPLIX, IS TOTO, 4T00bl Craagutb HHAHBH-
AyanbHble KONEDaHUs, UCHONL3YIOT TaK Na3LIBAEMbBIE (2pelupPOGaNHbI¢
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(KOJUIEKTHBHEIE, TPYNITOBbIE, NPON3BOHBIE) oyenku. Hanpumep, ecnu
HMEJIMCh HHAMBUAYANLHLIC OUEHKH YCIEBAEMOCTH YUYCHHKOB, TO arpe-
THPOBAHHOH oLEHKON OyeT yCrneBaeMocTh TPYIIbL.

[Tonyuenue arperupoBaHHBIX OlEHOK HA OCHOBAHWH WHAMBHIY-
ANbHBIX ABJSETCS HX MpeodpasoBaHueM, H NpeolpazoBaHHe HTO Clledy-
CT BBITIONHATE KOPPEKTHO (cM. obcykneHHe MpobiieMbl a4eKBATHOCTH
BoitLe). [[pHBeEM HEKOTOPLIC KOPPEKTHBIE MPOLECAYPL arperupoBaHis
A7is1 Haubonee pacrnpocTpaHeHHBIX B MeJarorHyeckux HCCIed0BaHuaX
nokazartened (cm. Takke pasnen 6.1 "Onucatenbhag craTucTHra").

Jist abcoMIOTHLIX BENMWYMH, M3MEPCHHBIX B 1ITKANe OTHOUIEHW
(cM. ux mepegucnextie Brhe), HaubGonee THTHYHBIM ABIASTCA BbIYHC-
JieHHE CPeHEro apuMeTHHECKOro 1o rpyie. JTa npoUeLypa BIoJHe
KOPPEKTHA, B O0LIMHO €€ peau3allia He BbI3bIBACT 3aTPy/AHEH U

Hanbonvuiee uieno oumbok B MemaroTHUecKux HCCAS10BAHUNX
BOBHMKACT IIPY arperupoBanny MoKA3aTencH, M3MEpPEeHHRIX B MOPSIKO-
BBIX LIKATIAX — TIpecnoByThid "cpennuit Gann" Heuckopenum! Eie pas
HOBTOPHM — HE CIeAYeT CKAANLIBATL, BLIYHMTATL, YMHOMATL HIIH
menuTh 6ANILI APYT Ba IPYTa, A4 # HA 9T006LI TO HI GLIIO0 — BCC 3TO
A0CcoMTHO DeecMbICIEHHBIC OTIEPATHH. '

Ecnn umeercs Habop HHAHBAAYANEHEIX GaNT0B, TO eIHHCTBEHHOH
aNeKBaTHOH XapakTepuCTHROIN rpynibl OyAET YMCAO €€ YICHOB, N0MY-
YHBIINX TOT WiW uHoll Gana' (manpumep, 20 uenoBex Moayuunu Gami
"4"). Ananornunniv 06paszom arpernpyercs u MHpopMaumns o Bbiaese-
HHH YPOBHEH — €C/l BBEACHBI TPH YPOBHS (HaNpuMep, YpOBHY 3HaHN:
HH3KHH, CpeqHni U BRICOKMIT) H UMeeTCs MHBOPMaUKs O pacnpeaene-
HUW BCEX YICHOB HECKOJILKITX FPYIN (KOHTPOJILHBIX WIH 3KCIEPHMEH-
TaJbHBIX) 1O OTHM YPOBHHM, TO arperupoBasHofi uxpopmaimeil 0o
06Be AN HEHHOIT rpynne OyAeT YHCIO ee YEHOB, ODJIANAIOMEX TEeM I
HHBIM YPOBHEM 3HAHHH (BRIYMCIAEMOE KaK CyMMa MO BCEM Cpynam
qictIa uX 4AeHOB, 00NaAaloMUX AaHHBIM YPOBHEM 3HAHUIT) — COOTBET-
CTBYIOUIHE NPUMEPS! NPHBOJSTCS HIKE.

Ecnu 8 HacTosLeM pasgene peds Uuia 0 arperdpoBarin HHAHBH-
AyanbHBIX OUEHOK MO TIpyiife ¢ LUeAbld NOMyHeHHs XapakTepHCTUK
TPYMIbl B LENOM, TO B CHEAYIOWCM PA3ACIC paceMarpuBactes npobie-

7

Omatenus, 4Ino Mardsd a2pesupocanias Xapakmepucingag SPVRIBL KK HUCAO €@
YHEHOE (YUOQEXCH), TOAVHUGII Oannbtil OaLn, Aenaemcs geauviioll, UZMEPEHHOU 6
HIKAAE OWIHOHIEMTITL.
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Ma arpervpoBaHus rokasaTeslel, XapaKTepU3YIOUMX OJMH W TOT e
0OBEKT.

3.5. KOMIIJEKCHBIE OLEHKH

Hepeako BCTpewalOTes CilydaH, KOT/la Kakoe-nibo n3ydaeMoe sB-
feHHE, [pPOUECC XApakTEPHIYETCS HECKOJLKMMH [oKasaTeasiMny  —
gexmopom noxazamered. ITpn 3ToM 4acTo BO3HMKACT BOMPOC O BO3-
MOKHOCTH O/IHO3HAYHOH ONEHKN 3TOrO ABMACHMS, MPOUECca WIN H3Y-
yaeMbIX Hx cBOWCTR OHOH Beaudunoll — wommrercrol oyeunroi. Tak,
BO MHOT'MX CHOPTHBHLIX COCTH3aHHMAX NOOCHUTENE BBIABJIACTCS [10
cyMME OUKOB, 0amioB, HAOPAHHBIX HA OTAENBHBIX Tamax COCTS3aHU
WIW B OTAEABHBIX HTPAX, B MHOIrOOOPLE — B OTACHLHLIX BUAAX CIOPTA.
HMnn ke apyroil npumep 13 00pa3oBaTeNbHON MPAKTHKN — AKKPSHTA-
HHs Yy4eOHOFQ 3aBEeIeHHS [POU3BOAMTCS Ha OCHOBANMM OIEHKN pe-
3YJILTATOR €r0 ASSTE/LHOCTH NO (QUKCHPOBAHHOMY H YTBEPHKACHHOMY
MunncTepcTBoM odpazosatus PO nabopy nokasareieli (ksanuguka-
upg  npenonapatenefi, o00eCMNeUeHHOCTL YWALIHXCA METOANUSCKHMH
MaTepuanamMu 1 T.j.).

Ha mpakTHke KOMIUIEKCHLIE OUEHKN BCTPEYAIOTCS JOBOTBHO HaCTO
W, oueBHaHo, 6e3 Hux He oOoHTHCH, XOTsa Ccnocodbl X ONpeACNeHus
HepeaKo M BBIZLIBAKT MHOKECTBO HEAOyMEHHBIX Bonpocos. Ho B
MOOOM Clyvde Takye KOMIUICKCHBIC OLEHKH; NPHMEHSCMbIE B MMOBCE-
JHERHOM KUZHH, ABNAOTCS THOO PE3YALTATOM ONpPELenentbiX 00ILecT-
BEHHBIX COPJIAMeH i, KOTOPLIE NPH3HAITCH BCEMH YYacTHHKaMu, nHoo
YCTAHOBACHbI  KAKMM-THOO HOPMATHBHEIM. AKTOM  ONPEAENEHHOIO
OUPEKTHBHOrNO Opraia — MHHWCTEPCTBA, BCAOMCTBA M T.A. H B CHIY
3TOrO TAKKE ITPU3HAIOTCH BCEMH 38HHTEPECOBANHBIMI THTAMH,

Jpyroe 4eno — npuMeHesHe KOMINIEKCHBIX 0EHOK B HAYHHOM He-
ClICAOBAHMM. 30ECHL Cpasy Ha IICPBOE MECTO BCTAST BOMPOC O HAYYHOH,
B TOM MHCHE MaTeMaTHuyecKoil, CTPOrocTy npumensevoll oueHkd, B
HACTHOCTH, HE BBI3LIBACT COMHEHNI BO3MOMHOCTL HCNONLA0BAHHA
TAKOM BEKTOPHOH OUEHKH, KAk CYMMapHbie 3aTparbl BPeMeld Ha BbI-
HOJIHEHHE YA OTACNBHEX 323, MAK CYMMAPHOE KONMUYEeCT-
BO OWKHOOK, MAONYIEHHLIX YUallUMCs [IPH BBIMONHEHHY OTASABHBIX
3ajaHnit. 3neck CYMMUPYIOTCH  ONHCPOAHLIC BENWYMHLL 3a/aHHBIC
HIKanaMi OTHOUIEHWH.
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Heo, kak TONBKO. HAUHHAIOT CYMMHPOBaEsCH -Oandbl, BLICTABRAGMBIS
OJTHOMY M TOMY Xe yyallleMyes 32 BBINQOJHEHHE, NONYCTHM, PAZHBIK
338aHMIH — HCCAEZOBAHKE CPA3y BLIXOAHUT 32 PAMKM HAYMHON CTpOro-
ctH, Kak yXe roBOpPHIOCE, ONEpaLis SYMMEE U, OPAIKABON. [uKay!
He onpeaencHa. Ecay 5+ 2=4 +3, ro "5" u "2" Ganya — H9T0 HE OJHO K.
TO %€, 9Te "4Nw-"3" Gamnal oo e ewen 0 vl

. Mesxny rem - CYMMBPOBRHHE: ﬁa:llJIOBL,E(OBOJ]bHQq‘IaQ‘I{Q;EQ{ﬁpeF{aeﬂ;‘%
B Aﬁccepal:@mdax HQ.IEAATOEHKE,: Ty B 0HOH, pabaTe MacgepYaHT VI
OMEHKH, NSATSIBLHOCTH YHHEENeH,, HCIeNb30Bal . SONbUIOE KONIHHECTBO
BOKA33TeNeH; PUCHARAEMBI 110 IATHEAMIERON mKaTe [L5): o .ot 56

1 - CTPYKTYPA 3HAKA yanTeNs (OCUIeHAYTHEIe, CREIUANLHBIC). .-
< DEHAFQEHYECKIS MEHHA (NPOEKTUBHLIE, KOHOTRYKTHEBHBIC,, Q-
FREN3ATOPCKIE KOMMVHUKATUBHBIL, FHOCTHYRCKHE - < itii ikl ¢ 1" s
+. i - HpABCTREHHO-NICHXGROEHHEECKES . HANPABISHHOGTES ;- [IEAANOT
(Bumamuzwacn K- JIOA#M;~CIIPABEATUBOCTD,: .FYMaHH3M;, u)gnnelmn-,
HOQTh: AC/IOM; OTBETCTBEHMOCTD; CAMOOPTAHU30BAHHOCERY, et ..+ u
EE m;@@nlaﬂ‘ OAAPEHHOCTE; {RA%GETHA lyMa, skavecTBa. &pﬁ:em.;«ma%cma
BRI XAPAKTEPA, IMOKMHOHATLHEICHA! npyrue*xauecmmwm) M BAK
Hanee. - 1 LT e, LR R el L
1 OO He aueu&a yﬂumem@w amﬁupaﬁe'ne«rmaaamgmme 1BYMME
Haﬁpauubmﬁannonﬁ Ho s AaHHOM;.C Iy Mas AU ccepTAHT LOIeHIGEIN Obl
3a7arkCA. ﬁmﬁ,ﬁm'oﬁ“ﬁéiaﬁﬁﬁ /BONpPOCcoB.yBo-IPRBDE A0Bel YuuTens, ~
JIBTHOCTS, OH:SEY &T: CHRKHEHILY O EEATS TEHOGCT B H HACKOTIB KO
NPABOETES wpﬂmw exo OHOL A KAGMELOTHHOIOM: BEINOB W
YEBeDHMAATE;, HT@#}AHHm-ﬂmHBaHQB;@quMMWﬁKB‘yliﬂfﬁﬁmﬂﬂﬂ.‘pm!a
ua- 31 bangon2!, Bo:eroprryaeriib o BrIGHCHRk I AN SErRacpaBHO~
SHAYHBI, MTO; I FIPHM! p;,gz_. wem&sbﬁmmaﬂmﬁmm.momm.m,
CKOJIbKO PyMaHmsMahiR JOME: TR I RIS Oy MMl SO RASYMERACT
Bzamoaam@memmmwﬁwwtzm SOPRNOMMBRe U S OB IIe VO RdpeH-
HOCTEH Ha: oSk MOKEEORF oM ma@mﬁo«mx‘ M KE GUBEITH
YEHHEM QUEHKH: nmar@mquwm?ﬁmﬁﬂax Aasiee;, BTy Hepeny:
HENOYMEHHBIX BONPOCOBMOXHEQ ﬁm@@;@w&p JomKaty LOnLo. M. ecan.
ObuIHECEPTART HAL BUMH: SARYMANECH, BRILGIHOHEQH TaK JenH 3
NOAARHLIC TOMSHIA: /v w1 £ B GRENGT T R IR Ll
B genaroruuecKus AHCCEpTANAMN K COKACHNIO, BCTPEYAIOTCA 1
Apyrue, -caMiae pasHoeodpasusie . HOYAAYHLIE, IONBITKH BREACHHA KOM:

I 17 Ry o)

4 Harnnoe: zameuaitné CAPAceonUso U OFR BERNLUN, UIMEPAEMBIX 8 ULKAIIY OMHOMWEH Y.

2.4«

- T T T e e e

TIEKCHBIX OLUEHOK, BIUIOTb A0 MOMHBIX Kypbe3oB. Tak, amsi OUEHKH
3 )eKTHBHOCTH JICNIOBOIi HIPbI B :0AH0T 112 AHCCSPTARNOHHEIX: paﬁex
(il,mg,ﬁcnonbsosaﬂa cne,u,yromasi Adapryna® Ll =80 6l (Brp4ﬂ};
r'yggﬁP ~ "komniekcHas" ouenka B 6a 50 -~ MAKGHMATHHO BO3MON-
HOe Konu4ecTBO 0annoB, K — KONMYECTBO 3aMeuaHHil, caeNaHHbixX
BeYLIM, B — Bpema B MuHyTax. Kak Bugum, 31ech yx, uto HasbiBaer-
csl, "eMewanuce B Kydy Kouw, moan...". Tlog snak cyMmbl (pazHocTH)
MOCTABJIEHbl COBEPILEHHO PA3HOPOJHbLIE BENWIHHBI: 0ajiibl, KOTHYeCT-
BO 3ameuaHuii, Bpems. Kpome Toro, B HekoTOpbix paGoTax npejamerom
"pecaeaoBaHHs" ABIAETCA [OCTPOEHHE NMOAOOHBIX KOMIICKCHBIX Olle-
HOK, M Ha [I07HOM cepbese mpuBoaATcs "obocHoBaHMA", ueM npenna-
raemas aBTopPOM OLIEHKa Jiyyllle APYruX eif noao6HbIx.

- B Hexoropoe onpasianue nofo0HBIM HEBEPHBIM [OCTPOSHUAM
KOMIIEKCHBIX OLEHOK CJIELYET OTMETHTB, YTO NpobiieMa arperuposa-
HHS BEKTOPHbIX OUCHOK Ha CerONHAIUIHMI [leHb HCCefloBaHa He MOHO-
CTBIO, 8, CYUIECTBYIOIUE Pe3y/IbTaThl, Jaxme A1 WX MPHMEHEHHS Ha
PAKTHKE; BaHACTYIO TPedYIOT XOPOLIEro 3HaHNA BbiClel MaTeMaTHKH.
JIocTaTouno MPOCTBIM H MHTYHTHBHO TIOHATHBIM (HO, B TO e Bpems,
KOPPEKTHBIM) METOIOM arpernpoBaHusi GajjibHbIX OLEHOK SBSAACTCH
HCITONL30BAHKE TaK Ha3biBAEMBIX MaTpULl cBepTku [7, 19], snementsl
KOTOPBLIX COACPXKAT 3HAYEHHS ArperHPOBAHHOIO MOKA3ATENS, 4 arperi-
pyembie Bambl 3a7al0T HOMEp CTpokH H cTonbua. Hanpumep, eci ¢
LJIbIO MOMYHEHHS OUEHKH 3HAHMI MO €CTeCTBEHHOHAYUHBIM npeame-
TaMIAFPETHPYIOTCS Gaibl, MONYYEHHEIE et (RSHKE KNG RMMBE] TO:
MaTpuua cBepTku Oyner copepikath Gaigmgg_‘wcﬁmmmmueﬂﬁceh&r
BOSMOMKHEN  KOMOWUHAUMAM MCXOAHBIX OHEHOK — MOXHO YCHOBHO
CUMTaTh, YTO, ecii 1o (Gusike nadpanbl 4 Ganna, a mo XUMHH — 3, 10
arperupoBannas OlECHKA pPaBHa, NOMYCTHM, TpeM OajijiaM, ecny mo
(usuke Habpaubl 3 Gasna, a mo xumiu — 4, To arperupoBaHHag OlEHKa
paBHa YeThipem GasiiiaM (IIPH 5TOM IIPHOPHTET ABHO OTAACTCS XHMIH) H
T-.‘H..' SRR 13re)

Huist Tex, kTo rny6re 3aunTepecyercs NpoGIeMoll KOMIIEKCHBIX
OUEHOK U MPUHATHS peLleHH i TP MHOIHX KPUTEPHAX, MOXKHO PCKO-

! Kax ﬁgweumc‘a ‘BBIlE, OOUIN CROTICMEOAl NOPROKOGLIX ULKAN AGAASICH MO, Wm0
CPAaGHUGUEMbIC Pesvbmambt ux HPeOpazeeanil doadNclvl Golne WINEPUALLL 6 UCX00-
How wrane = nanpusiep, eciu ucno.vrwyemc;? nsinuoantonas wrana (1, 2, 3, 4 u 3), no
me’ﬂbﬂmm azpeuposanus Haocopa USMEPEH UL MOXCENT NPURIMAMD MOALKO 00HO U3
IMUX NAMU FHAYeH U,
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MEHIOBATH O3HAKOMHTBLCS C COOTBETCTBYROUMH nyGmmkauusvu [20,
24, 31]. Ho 8 mo6oM ciiygae npu MOCTPOSHHH KOMILIEKCHBIX OUCHOK
HYXKHO OBITb NPEAENbHO BHHMATCIBHEIM M OCTOPOXKHBIM. Keraty,
HepeAKo MOXKHO odofiTHeh i Oe3 HEX. ECITH Mony4eHsl KONHYECTBCH-
HblE PE3YALTATHI TI0 OTACILHBIM MOKA3ATENAM, TO MOKHO OIPAHHHHTLE
WX Ka4eCTBSHHON HHTepnpeTauueil, He "3aroHss 10/ obwuii 3HamMeHa-
Tes", TPOaHAM3NPOBATE W CPABHHTE MCCIEAyeMblE 00LEKTbl OTACb-
HO MO Kak/OMy M3 Toka3zarelci. M nycrs Mo KakMM-TO NOKa3aTelAM
pe3yIbTATEL HKCTIEPUMEHTATHHBIX: PPYIN OYAYT Ayullle KOUTPONbHBIX. 4
Mo KakuM-TO XyXKe — OT 3TOro MCCHeNOBAHWE TONLKO O00raTuTCs,

crameT gocropephee [15]. ‘

4. AHAJIM3 UCHOJIb30BAHUA CTATUCTHHYECKHX
METOJIOB B INCCEPT AIMOHHBIX HCCHETOBAHUAX
10 NEJATOTMKE

Jlna anaiu3a TPUMEHSEMBIX B MearoruyeckHx HCCneJoBaHnsIX
CTATUCTUYECKHX METOA0B OblINH HCmob3oBans 118 venewHo 3allim-
UIEHHbIX B PA3NUYHBIX JIMCCEPTALMOHHBIX COBETaX M YTBEPKICHHbBIX
BAK kananaaTckux 0 JOKTOPCKHX JHCCepTaLiii.

KoppeKTHOCTL NPHMEHEHHs CTATHCTHYECKHX MeTonoB. K co-
KajeHuo, B 65 ancceprauusx (55% ot obuiero ypcaal) HeT HHKAKHX
ynomuHakuii 06 naMepenan 1 06paboTie IKCHCPHMEHTANLHLIX AAHHEIX
(33 PEAKMM MCKJHOMEHHEM OMHCaHHMs KOHCTATHPYIOUIHX JKCrepumen-
TOR). MO3TOMY AHANH3HPOBATH UX MBI He OyAeM.

B 16 u3 53 ocrapwuxes (53 = 118 - 65) auccepTanyoHHbIX pabor’
OTCYTCTBYET CPABHEHNE Ha4a/bHBIX COCTOSHHM KOHTPONLHOH W 3KCHe-
pUMEHTANLHON rpynn (npH 5ToM B 12 H3 ynoMsHYTbIX 16 pabor KOH-
TpoAbHble FPYIIE OTCYTCTBOBANK BOOOIUE, TO €CTh paccMaTpuBanace
FONBKO AHHAMHKA COCTOSHMS "OKCNEPUMEHTANBHOH" rpynnbl — CM.
BTOPOIl pazaen Bhilie). :

! Dmu 53 pabomst pacnpedemaucs RO CHEYUGRBHOCHAM CREOVIOWUM  0DpazoM:
13.00.01 = "Obugas nedazoziia, ucnmopus nedazoauxtt u o0pazosarua” — 29 duccepma-
yudi, 13.00.08 ~ "Teopua w semoduxa RPOGECCUOREALHD2O OOPAIOGAHUA " — 17 Ouc-
cepmayuii, 13.00.02 — "Teopus u Memodura olyyenus u goenumearnua” = 7 ouccepma-
Yy,
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Ecin fpoAoIDKITEL TTOCAEL0BATCIBHO BRIYIEHATL PPYNIY AUCcep-
TaIHOHHBIX HCCICA0BAHHH, B KOTOPBIX KOPPEKTHO HCMOAL30BANNCH
CTATHCTHHECKHE METOlbI, TO MONYSHTCS CHeAylOnlas KapTHHa (cw.
TaKoKE PHCYHOK 3).

Ewe B 7 us 37 ocrasmuxca (37 =53 - 16) ucnoms3osaca "cpen-
Huit 6amn’ (cM. BeilLe).

B 14 u3 30 ocrasuruxcs (30 =37 — 7) paborax ynoMmunanice me-
TOAbI, HCTIOMB3YEMbIE NP 00paboTke AaHHBIX (HALO NPHIHATEH, YTO B
GonpiirHeTBe (39 = 53 — 14) paboT 0 METOAAX HET LK CA0BA, 4, ’ecnn U
€CTh, TQ CTAH/IAPTHLIE HH O YE&M HE ['OBOPSILNE BBIDAKEHH :
"BBLISBIIEHBLI CTATHCTHYECKIE 2HAUNMELS F;]mann‘mﬂF’irccneﬂ;ii&p];:;i
METpOB B TMOJB3Y 3KCHEpUMENTanbHeIX rpynn"). U, B GoablUIMHCTRE
ClyyaeR, YOOMHHAMHCh OHU "3ps”, Tak Kak B 8 paBorax (us 14!) ue-
NOJIB30OBANNCEH HEANCKBATHLIE METOLI. ¢

Ocraiores 22 paotsl (22 =30 -8). Msl He 3aj@Banych Heibio
CHMOG'TDSTEIIBHOFO ornpeneneHms YPOBHA 3HAHUMOCTH (01] YNIOMHHaeT-
¢ TOJIbKO B 5 paboTax) BCEX MONYYEHHbIX pe3yiLTaToR, HO camM o
cede TOT (akT. YTO B TAKOM CHMTAIOWEHCs IKENEPUMENTAN IO Hayke
KaK negaromxa, H3 [ 18 aucceprauuii nuiles B 22, To €cTh MeHee Yem E;
KOKNOH MATOM, NPUMEHATHCE agekBaTHbIE CTATHCTHYECKHE METORBI
(npn OTOM' Mbl HE YTBEPAIACM, YTO OHH NPUMEHSNNCH NPaBHIBLHO |
CACNAHHLIE BBIBOALI GBUIM UMM, AelCTBUTENBHO, 0G0CHOBAHDL), Bonee
4eM OrOpYMTElNEH. i

npumMenserca

ajekeatHe
metod
18,6%
KCNENUMEH-
NPUMeHReTCH TanbHbie
HeaaeKsaTHLIA AaKHble nubo
meton __oTeyTCTRYIaT,
12,7% & 6o He
vbpabateiBa-
oTCs
oTCYTCTRYeT 56,1%
cpaeHaHue ¢
KOHTPONLHONK —
rpynno
13.6%
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4 ey (&) EKit 17 o g 2F Cinamaui muye
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Tunosbie 3agaun (caysan). [ToMumM0 HEyTCIUUTENBHEIX BEIBOAOB
(cM. pucyHOK 3), anajiu3 AHCCEepTalHOHHbBIX pabor No TeAArOruKe
MO3BOJIHJ BBIAENWTE IRUROGHIE 3adauy aHaiusa ()C]’Hllbt,\‘.

1. Onucaune fanHbg. B yacty paloT, HE HCNONB3YIOUIHX CTATH-
CTHYECKHE METOABl B CMBICNC CTPYKTYPbL negaroriieckoro akclepn-
MeHTA, OMMCAHHOH BBILIE BO BTOPOM Daziene, B HIJHOCTPATHBHBIX
UEIX TPUMEHSIKCh JIMILb HEKOTOpBIE MPOH3BOJIHBIC MOKA3ATEH —
cpeanee, meanaHa u T.1. Kpatkoe paccMOTpeRue onucameabHoll Cma-
mucmuxy, TO €cTh OMUCAHHE Pe3y/IbTaTOB HKCMEPUMEHTA C [OMOLLBIO
pa3MUHBIX arperupoOBAHHBIX MoKasaTesell M rpaQukos, NPHBEACHO B
pazgene 6.1 nuwxe. -

2. Besuuuniibl, H3MEPSHHBIC B ikane oTHomennin. B fanuom kiac-
ce 3ajay pe3y/bTaToM "M3MEpeHHi" ABIAMNCE 3HAUCHUS uzuyecknx
BeJIHUMH — BPeMsl, 3aTpa4yiBaEMO€ Ha BbIIIOJHEHHE yNpaKHEHNS, obbem
MaTepuana, ycBauBaeMbii B €IMHHLY BPEMEHH; YHCIO M NPOLEHT
[paBUIBHO BBIMOANCHHEIX 3ananHuii. Takne cuTyauun BCTpEHaIuCh B 5
JMCCEPTAUNOHHBIX PaboTax, 4to cocrariser okono 10% or obuero
yuena (53) paboT, HCMONB3YIONHX CTATHCTNHECKHE METONIBL. Onucazue
COOTBETCTBYIONIUX CTATHCTHYECKHX METOAOB M HPHMEPbI MPUBEACHLI
nrke B pazaene 6.3.

3. Beanvinsl, H3Mepelilible B NOPAIKOBOH niKane, B nanunom knac-
ce 3aJlay pe3ynbTaToM "M3MEpeHui" sBIANNCH 3HAYCHHA TAKHX BEJIH-
UHH, KaK YCIMEBaeMOCTh, YAOBACTBOPEHHOCTH, 3dUHTEPCCOBAHHOCTD,
kauecTBO W T.. Mamepsiauch oHu B Oannax, VpOBHSX', peiiTHHIaX,
BepOANLHBIX IKANAX W APYTHX MOPAAKOBBIX BEIHUHHAX (CM. BBILLIE).

Takue curyariu BeTpedanuch B 43 anccepralliOHHBIX paborax.
yTo cocrapisier Gonee 80% or oduiero yucna (53) paboT, HCNONbL3YHO-
AKX CTATHCTHYECKHE METOBI (CM. PUCYHOK 4).

Onucaste COOTBETCTBYOLINX CTATHCTHYECKHX METOAO0B U MpUME-
pBI TIPHBEACHBI HIKe B pasaeie 6.4.

" Mpoemeiuud caywait — 06a ypoens (Cnpasuaice ¢ 3A0AHUECM, HE CHPAGUAUCH) -
QUXOMOMUHCCKAA IKAAC.
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"CnoxHeie”
AaHHLIe
9%
MamepeHus
B MOPSAKO-
BOJ LUKane LMéw'lt—:-penm
82% B LWKane
OTHOLUEH NI
9%

Puc. 4. Cmamucmuieckue Memoder 6 nedazo2uveciyy UCCTEDOBAHUAX

4. 3ajlaun. TpeOviollle MCMOoNL30BAHMS “nponeHHYTHIX" CTAaTH-
CrHHeCKMX MeTodoB. K 3aiauam naunoro xnacca (06 aﬁonén 4 -
HBIX" JAHHBIX) MOXHO OTHESTH: ’ v

- 3ajla4u 00padboTKH pe3ynbTaToB OIPOCOB ¢ éaxmrmmn BOTIPO-
caMit, B KOTOPBIX PECHOH/ISHTEL MOMJIH OTMEYATh ONHOBPEMEHHO Eﬂa
Wil Bojiee oTBeTa Ha OJMH H TOT XKe BOTPOC (0ZHA JHCCEPTALOHHAS
pabora) — manpumep: "Kakue (hakTopbl BAMAIOT Ha addexTusHOCTS

Dﬁ}‘ YEHS: CC lﬂ.ep}KdHHE MET Bl (& CTBa YATOTOBIIE QCTE Ha-
2 OJI S s el1C &
. - P oTO HH _y £

- AAAYUH aHAIM3a PAHKUPOBOK, B KOTOPLIX WCXOAHBIMH NARHBIMH

ABILAIOTCS YOPAAOUCHHS 00BeKTOR (1Be NHCcepTaHoHHble paboTp) —

Hgnp_umep, YNOPSAOHEHHE (PAKTOPOB, ONpPeAC/IAIOLIHX apdexruBHOCTL

OOYHEHUS, B NOPAAKS yOLIBAHMS HX BAIKHOCTH ,

HHUKOB MPOBEIGHHOrO onpoca);

i aﬁ{e:;::g;,(;iiﬁywmne 1-|cn0nhaosam:m (akTopHOrO M perpeccHon-

i w aHﬂchcepTaumme[e padoThi).

CTaRJIgRT MEHEi 1101’;!”4;(;13&06 e e e

AT, h:ér. 53) or ofbeMa Hallel BHGOPKY, TO ONNCHIBATY

B i OZbI MBI He DYIeM, OTOCHAB 3aHHTEPECOBAHHONO
FOMICACHHBIM nyOJMKALHAM 1O TEOPUN H NPaKTHKE

IDUMEHEHNUS CTATHCT 3
HUECKUX Me a3y b
by L TOAOB B Pa3nuuHbIX obnacrax [1-5, 8-

(¢ ToukH 3peHus yuacr-



JuuaMuKa # MHOTOKPHTEPHATLHOCTL. OT/ENBHO CISAYET OT-
METHUTh, 4TO AAHHLIE, OTpaKaoUIe:

- [UHAMUKY y4eOHO-BOCTIHTATENBHOIO Nporecca (AMHAMHUKA Y4u-
THIBAETCS MOC/EN0BATEIbHOCTbIO H3Mepenwil'), Betpedanucs B 10
cnyuasx uz 53 (19 %),

- MHOTOKPHTEPHAIBLHOCTh (KaKAbIH O0O0BEKT OLUECHHBAETCH OIHO-
BPEMEHHO 10 HEeCKONBKMM KPHTEPHAM — cM. pasien "KoMnnekcHbie
oucEKH" BBINIE), RETPEUANUCEH B 23 ciyvadax u3 53 (43 %)

- ¥ INHAMHKY, 1 MHOTOKPUTEPNANLIOCTh, BCTPEUNHCs B 6 Clyva-
ax u3 53 (11 %) :

CneoBaTe/IbHO, MOMHMO MOMAPHLIX OIHOKPATHBIX CpaBHEHIH
JKCTIEPUMEHTANBHON W KOHTPOJBHON IPYNTbl 10 OAHOMY H3 KPHTCPH-
eB, BOZHUKAIOT 3aZlayi MX CpaBHEHHMs B JMHAMMKE, & TAKKE N0 COBO-
KynnocTH Kpurepres. Ofcyxnesue MeTOROR PRIieHHs TOro Kiacca
347184 COIEPANTCA B ClienyrolleM (MAToM) pasjene.

3agepulMB aHANH3 HCNONB30BAHWA CTATHCTHYECKHX METOLOB B
JMCCePTALMOHHBIX MCCIeAOBAHNSX MO MEAAroruke, W BhUIEAUB THIIO-
Bbie 32744y, nepeiijieM K popManu3aiiy nocaeHux.

5. TUIIOBBIE 3AJTAYN AHAJNU3A DAHHLIX B
MEJATOTMMECKHX UCCHETOBAHUAX

[TpeAnonokuM, YTO HMEETCH IKCnepuMenTanbyas rpynna, co-
croawad M3 N uelloBek, W KOHTPOALHAS Tpymna, cocrosiias ud M
yenosek (rae N u M — uenble NONOKNTENbHBIE YHCA, HAmpHMED.
N =25, M = 30). [lonycTiM, 4T0 B pesyjibTaTe H3MEPEHUA OAHOTO K
TOTO e TOKAZaTENs ¢ NOMOILLIO OAHOA 1 TOH Ke NpoHeNyphl H3Mepe-
HW}l OLLIK NONYYeHBI CeAYIONINE AaHHbIE:

X = (X}, Xoy ..y Xy) — B06OPKA” IS SKCIEPHMEHTANBHOM FPYIIbI

’ M
y = (Y1, Y2 .- Y1) — BBIOOPKA JLISt KOHTPOJILHOI TPYMITEL,

! Iod "dunanuseckuni” dannsim A0OPAIYMESAIONCA. darnbie, codepcae tonee
aayx UIMEPeHULE COCIIQAH WEL JKCHE PUAMEHIMAAL IO U KOUMPOILHOT 2yt (. pucyior
1), mo ecb‘:b, NOMUMO HAYOABHOZ0 U KOHELHOZ0 MOMEHINOG GREMERT, PACCMAMPUBIAULL
U RPOMEXCYMOYAHLIE.

2 Buifiopia — COBOKVIHOCID 3HQYEHUL 00HO20 U MO20 Hee NPUSHAKA ¥ Had00aeMbLY
ofvexmos. B paccuampusaenton npusepe GeoopKa Npedcmasisen coboil Habop
wuced, COOMAEMCHBYIONIIN KONUMECINGY PEIICHABN YHAUUMUCT 2a0a.
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Chae Xx; — IRevedin (U — >
1 R f‘?e ‘e'}{ BbIAOPKIU 3HAYEHHE HCCIeayeMoro nokasarens
(npushaxa } Y -0 4iena SKCNepHMeHTaNsHOl rpynmey, = 7, 2 N
a y; — BHAYCHHE HCCIE/IYeMOro NOKasaTeNs y j-ro uneua Kou't‘pcmb;{oﬁ
rpynnml,,.j =1, 2 ..., M Uncno sneMeHTOR BRIGOPKM HazsiBaercs ee
oé@gm ~ Hanpumep, o0bem BeIGOPKH x paBen N, a o6bem BbIOOPKY ¥
pagénM, ; i
B JARBCGMMOCTH.OT TOr0, B KaKol 1UKale — wkane OTHOWEeHNT iy
nopmxpmﬁ LIKAJIE — MPOU3BOMIICE N3MEPEHHS, NONYHAEM CICHYIO-
LHE 153 ¢AyYas. '
Wixana ornowennii, Eci u3mMepenis npoussoaunch s wkae
- meﬂ?ﬁi (Bpems, Yueno u T.A.), 70 (X} u ) ~ nosokuTenbibe, B
+ TOM MHCNE — HATYPANBHBIC, YUCNA, ]I KOTOPHIX WMEIOT CMBICH Hoe

apuPMeTIHecKue ONEPaLiHH.
- Bg_cclaf{?o‘j‘pnm npumep’. [lyets uMeeTcst akcnepumenTansnas rpyii-
ia, cocToHas u3 25 uenosex (N = 25), u KOHTPONMEHAs rpymnna .}(r:ow
ﬂ?‘Oﬁluaﬂ #3 30 yenosek (M = 30), u U3MEPEHHE 3aK049aeTCs B (;II e-
‘ ﬂgﬂﬁﬂﬂﬂl %‘?OEHH 3HAHUIT TYTEM NpoBeIeHNs TecTa, BKJTIOLiaJOLU,ePOPZO
Itnay. Hﬁ_mem, HTO XapakTepUCTHKON yHaluerocs (apu3Hakom) splis-
STCH- HUCHO TPABIILHO PELICHHBIX UM 3aJayu. Pe3yabTaThl Hsme EHUIT
| _yposu:xagg:uuﬁ B KOHTPOTRHOMN M 3KCMepHMeHTANLHO rp\mlmxp oM
..z_zpca‘agam;:__g.epﬂmema NpHBENICHB! B Tabanue 2, cTpoku Kd{opoﬁ ci[:-of-
E%TGTBYKHE ":-!_JI:E:HaM rpynn (oTneabHEIM yuamumces). Hanpamep, nep-
_ :;fﬁ;f:aumﬁm KOHTPONLHON TpynnLl 1o navana :)rccncpm-:eﬂf:; npg—
rﬁynﬁm‘ | I%iu;t:no; 05[-1 ;;F?::,aa -"rpe"rm-t YHaCTHHK JKCTIePHMEHTAILHOIM
e KCICpAMENTa Npapu/ibHO permm 12 3agay,

groardl

s
Hpusnar ~ ceoticmeo (Xaparmep
gr‘gz;ro.u RpuIepe ppriziakoa sensr
HHBIL Bpusep pa,
! P paccxampucaemes ng APOIMANCERUN 620 Hacmosye2o i Noche-

Hif e, Pz '} {E7] 1PN BT PAPIUKY  IKC HPOGAH b 3

(){ =lal zé} {)@JE'OG. B(.'f’ niaony,

WIo, : UL, ﬂh’t LA

KOMITD) jero ; ‘ - < &
A lﬂ“feph'()lf fw()apﬂr\hwa MH. IG.\'I‘J:H l’,“l’(‘f/ U).”l “/J‘“”a“”‘/ = "p{ =

ucmuka) naoniodaesozo ovexma. B pacesnnp-
ONCA peuteltnnte sudaw,
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Tabnuya 2

PesynbTathl HaMepeHuil ypoBHA 3HaAHHH B KOHTPOJILHOM
H AKCIepUMEHTaNILHOMN TPyTIiax JIo W Mocje IKCnepHMenTa

Kontponpuan | JkenepHmen- Konrpoabuas DKenepiMen-
rpynna (4ucio | TanbHan rpynna rpynua (4ucno TANLIAS CPYNNA
NPABHIBHO (49Mc/io NPaBUL- ApaBiiabLHo (Mueg0 NpasHib-
peteHHbIX 3A1a4 | HO PeeHBBIX | PellentbIX 32124 | HO PEUICHHBIX
A0 HAUAMA JKCme- | 33/a4 00 HAYAJA [M0CHC OKOHYAHNS 3agady nocae
punienTa) JRCrepHMenTa) | IKCAEPUMEHTa) oKOHYAHIIS
IKCNEpHMEHTA)
15 12 16 15
13 11 12 18
11 15 L4 12
18§ 17 L7 20
10 18 11 16
8 6 9 il
20 8 15 13
7 10 3 7
8 16 O 14
12 12 13 17
15 15 L7 19
16 14 19 16
13 19 15 12
14 13 11 15
14 19 9 19
19 12 19 18
7 11 S 14
8 16 0 13
11 12 9 18
12 8§ 12 13
15 13 11 &
16 7 17 15
13 15 10 18
5 8 8 9
L1 9 8 14
19 - 20 -
18 - 19 -
9 - 6 -
0 = 14 =
15 - 10 -

|

 PesyiibTarhl IKCMNEPHMENTA MOFYT ObITh HOJ‘[}"—]LHM W B MOPSAKO-
BOif wiKase (MK NEpeBeeHbl U3 LIKajlbl OTHOLICHHiT B NOPSAKOBYIO),
HOATOMY PACCMOTPUM MPEACTABIEHUE NAHHLIX B IOPIIKOBOI 1IKase,

 Hopsaxopasi mikana. Eciu nenonb3osanach Ir()pHIlKOBﬂ}l wiKana
(mrkajia paHroB) ¢ L rpasaunsm (Hanpumep, B naTHOANIbHON WKOJIL-
Hoii miKkane L = 5), To Oyjem cuurtarth, 4to {X;} {I{,} — HaTypallbHble
yyesia, NPUHUMAIOLIHE OAHO M3 L 3HaueHMH. ,HHHLHPOCTOTM MOKHO
CUHTATH, YTO MHOMECTBO 3HAYMEHHH (0aiI0B) ecTh MIOKECTRO YHCeN OT
eautpibel go L. Torma xapakTepucTukoii rpynms| Oyaer uncno ee
4JIeHOB, HAOpaBLINX 3ajanubifi Gann (oM. paznen "Arperuposasmbic
oueHku” Boile). To ecTh, Ans IKCnepUMenTanbudii rpynmnel BekTop
0annoB ecTb
=g vy, ., ), ‘
[l N — YHCIO YIIeHOR IKCMNEPHMEHTANBHOM rpynn};:, MOJIYUYHBUINX -
bl Oamn, k=1, 2, ..., L. Jlnd KoHTponsHOM Tpynnel BekTop Gamios
€CThb 7
m = (nty, ms, ..., my),

TJIE 111 — YMCIO YNeHOB KOHTPONBHOIE Ppyiiibl, nonyirmmwx k-brii Banu,
k=1, 2 ..., L QueBusHO, 4TO '
nptny+ .. +n =N, myg+my+ .o+ m =M.

Tlyers B pacemarpusaemom npumepe (B KOTOpOJrl (N =25 M = 30)
BLIICJCHBL TPH YPOBHS 3HaHUI (L = 3): Hu3knii (uucno pelueHtbix
sanayu Menbite naubo paedo 10), cpeauuii (qucnofpemeuumx 3ajlay
CTporo Gonbwe 10, no mesbine nMGo pasHo 15) n BBICOKHID (umcno
PeleHHBIX 3a4a4 cTpora Oosbiue 15). CC[’)O[)MH{)YC&T B KOMIILIOTEPHOI
nporpamme  Microsoft Excel ans Windows Taﬁnu‘uy 3, B KkoTOpOIi
YKa3aHbl BEPXHUE FPatullbl ANANTa30HOB, ‘

|

. ‘ Taonuya 3
Ilepexon ot mwikasis otHowmeHnAil K NOPAAKOBOI 1IKase
Makcumannuoe |

qHCT0 HpaBHHbH#

PeHIeHHLIN 3a0aY

Yposenus 3uannii

Huzkuii 10 |
Cpennnii 15 i
Bbicokwuii 20 \
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[TocTaBum B COOTBETCTBUE YPOBHSM 3HAHWI (HM3KOMY, CpelHemy
M shicokoMy) Banant — |, 2 1 3 (9714 onepainia ABAACTCS KOPPEKTHOMH
1015 MOPSAKOBOMH 1Kaibi — cM. pazaen "HonyctumMble npeobpasosanus”
Bhllle). Bbi4MCAWMM Ha OCHOBAHWM JaHHBIX Tabnuubl 2, Hanpumep,
CHauala [1s KOHTPOJbLUOIH Tpynnbl A0 Havada 3KCOepHMEHTa YHCIo ee
YNIEHOB, MOJYIHRINUX Oann, NpHHaANeKaLIKIT TOMY WIH HHOMY auana-
zouy: m; =9 (To ectb, 9 UNEHOB KOHTPOMBLHOM rpyrmel JO Hauala
IKCTMEPUMENTA  TMPOAEMOHCTPHPOBANH  HHM3KMI  YpPOBEHb  3HAHHMH),
o =04, my=7. PE3_}’ﬂbTaTbli 3aHeceM B Tadbnuuy 4.

Tabnuya 4
YpoBHH 3HAHHIT YNCHOB KOHTPOALHOH TPYNmbl 10 DKCNepHMEHTA

2 YacroTa
Yposenn 3uanuii
(4HCII0 YEN0BEK)
Huzguii (1 danm) 9
Cpeannit (2 6anna) 14
Buicokuii (3 danna) 7

Jlng kadknoro M3 cToadbuor Tabauue 2 Mo analoruy ¢ Tadauue 4
OTpeneaseM pacnpeaenenie YNeHoB HKCTepHMeHTanbuoi 1 KOHTPOJIb-
HOM TPYIIN NO YPOBHAM 3HAHIH 1 nonyyaem Tabmuuy S.

Tabauya 5
PeaynprarTsl namepeHHil VPORHS 2HAHHI B KOHTPONLHOH
1 OKCTePUMEHTAALHON rpynnax A0 i 1ocie 3KCHepHMeHTA

Konvpoan- Ikenepi- i IKcnepuMen-
: Kontposibnas
HAH rpyl‘llm MEHTHIBHAS TaAbHIM
Yposenn 10 HAY¥ana rpynna o e CpYANa noce
i i BKCI‘R' - u‘\lm‘na i L ();\‘\Iil:lﬂl]lﬁl .
SHATH T’ -3k 4 IRCHCPHMEHTA
MeHTA IRCIEPH- A IKCACPUMEH-
{uen.)
(uen.) senTa (weJ.) Ta (4ei1.)
Hiizkuii 9 7 12 2
Cpenunii 14 12 10 13
Bricokiii 7 6 8 10

1 P 4 2 5 =
B wormuromeproii npozpase Microsoft Excel ons Windows madauya 4 noxyuaemes

us madawy 2 u 3 npumenaiiues wxcmpynenma anasuzd danpmx "Tucemozpaaa”

(Menro/Cepeucidnanuz oannoix/Ticmaozpenant).
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Tabauiga 5 HocTpoena no Tadanile 2 BBEACHHEM JIHANa3OH0B 3Ha-

yenyii uMcia NpaBWbHO PEIIEHHBLIX 33134, [10NaJalHe B KOTOPbIE
CUMTANIOCH COOTBETCTBYIOLUMM YPOBHAM 3HAHHH. OTMETHUM, 4TO npu
[TOMOOHOM MEPEXO/Ie OT WIKaIbl OTHOLICHHIT K NOPAAKOBOH wWwKane
yacTh HH(OPMALNH TEPSETCH — B PACCMATPHBACMOM PUMEPE OHOMY
H TOMY K€ YPOBHIO 3HAHWA COOTBETCTBYIOT HECKONbKO Pa3iMuHLIX
YpCen MpaBUAbHO PELICHHBIX 3ajad. CnenoBarebHO, TPYAHEE CTaHO-
BUTCA YCTAHABAMBAThH COBNAACHHS M PA3fIMUUs XapAKTEPUCTHK HCCIie-
ayembix 00BekToB. [lodTOMY, peKkOMeHLyeTcs HCMOAB30BaATH  BCHO
MMEIOILYIOCS HH(OPMALIIO, TO eCTh, €CJIH [IPH H3MEPEHHAX HCTIONL30-
Bajlach LIKana OTHOLIEHMH, TO 1 oOpabaThiBaTh AaHHBIE CACAYET B HTOT
[IKane. ;
OHAKO, BO MHOTHX CllydasX Ha IIPAKTHKE U3MEPCHUS TPOU3BOLST
B MOPSAKOBOi LiKaje (HanpuMmep, OLEHUBAIOT 3HaHHs B Oannax), u
pe3ynbTathl SKCIEPUMEHTA CPA3Y HMEIOT BMJL TaONHIl THTIA TalNHUb]
5. TToaToMy Ans 3ajad aHalusza pesysbTaTOB H3MEPEHHIl, NPOH3RE/IEH-
HBIX B IIKane OTHOLEHWH, OyAeM cuuTaTh, YTO JIAHHLIC SKCHEPHMEHTE
UMEOT BHJ TabnHUbl 2, a A4 3alay aHalu3a pe3ynbTaTorR H3MEpeHHil,
MPOU3BEACHHBIX B 1UKANS NOPAAKE, OYAEM CUHTATh, YTO AAHHBIE DKCIIE-
PUMEHTA UMEIOT B TAOJMLUbL 5. ‘

Tunopble 3ajayy aHATH3A JAakibIX, 3aBePIUMB OMUCAHHE MHC-
MOJIL3YEMBIX B KAYECTBE [IPUMEPa HCNOAHBIX AdHHBIN, OTMETHM, YTO ¢
TOUKH 3PCHHS MX aHATTM3a MOMCHO BLIIGIMTE TPH THIA 3a/aY:

- onucanue oannelx (KOMNAKTHOR W MH(OPMATHBHOE OTpaXkeHHe
Pe3yNbTATOB U3MEPEHHI XaPaKTEPHUCTHK HCCCAYEMbIX OOBEKTOB);

- yemanoeienue cosnadenis XapakTepUCTUK ABYX Tpyiln (Hanpu-
MEP, IKCTIEPUMEHTANLHOR W KOHTPONLHOH — cM. cpasueHite [ Ha pucyH-
Kedl):

- YCmanosienue pazaudus XapakTepucTHR ABYX rpyni (Hanpumep,
IKCTIEPHMEHTANBHOI H KOHTPOJILHON — cM., cpasHenue L na pucynke 1,
HJIH SKCTIEPUMEHTANLHONW TPYNNbl B PA3IHYHbIC MOMEHTBI BPEMEHH —
cM., cpaHenue I na pueynke 1w 1.0).

JBa thina wkan (orHowenuil u NOPSAKA) H TPH [epeUHCIeHHbIe
THIA 33184 aHA/M34 JaHHBIX [O3BONAIOT BbLACIHTL 1IECTh 0A30BbIX
I(I'I‘lrll'!OBb]X) 3ajlaY, npuBeAeHiLIX B tabunile 6 1 YCI0BHO 0003HAUCHHBIX

sajada 11" — "samaya 2.3". Hanpumep, 3anava 1.1 sakmouaercs B
ONHUCAHMH AaHHBIX, H3MEPEHHBIX B IITKATE OTHOILEHMI H T.JL.
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Tabnuya 6
Tunorule 33Ja4H aHAAN3A JAHHBIX

1. lllkana 2. llixana
OTHOWIEeHnH HOPAKA
1. Onucanue JaHHbLIX 3anava 1.1 Banaua 2.1
2. YeraHoBieHHe coBnageHus
) & 3anava 1.2 3anava 2.2
XADAKTEPHCTHK JABYX TPy
3. VeranosaeHue pasinuus
p 3apaua 1.3 3anaua 2.3
ABYX TPYIil

Breenennas knaccndukaiis THIOBBIX 3a7ad aHaiM3a JAHHBIX B
NEAArOrHYECKHX HCCIE0BAHUAX ONPEASaaeT CTPYKTYPY JanbHeNLero
M3TOMEHU:

- ONHCAHHE JAHHLIX 3aKNOYAETCA B CO3MAHMH  ONUCAMERbHOU
emamuemuk, KOTopas paccMoTpeHa faanee aag ofouX THIOB WKaj
(zamauu 1.1 n 2.1) B pasgene 6.1;

- 3a/aul YCTAHOBNEHHS COBNaIeHnii n/uiu pasnuumii xapakrepy-
CTHK JBYX TPYIIl A0S JAHHBIX, M3MEPEHHBIX B IUKAde OTHOWIEHWI
(zanaun 1.2 u 1.3), pacemaTpusaiorcs B pazgene 6.3;

- 3a0auH YCTAHORJICHHS COBNAAEHNil H/MAN pasiauuuii xapakrepu-
CTHK IBYX CPYTN A% AAHHBIX, H3AMEPEHHLIX B IIKaTe mopsika’ (3anaun
2.2 u 2.3), paccmaTpuBaroTed B paszjiene 6.4. ‘

[epeuncnennble MecTh 3a/a4 ABITOTCA 6a30BLIME N0 CIELyIO-
mHM npuunHam. Bo-nepsuix, oW BRMoualoT 6onsinHerso (90 % —
CM. HETBEpTBIl pa3fen) 3amad aHamu3a AAHHLIX, BCTPEHAIOLIHXCT B
DKCHEPUMEHTA/LHBLIX HCCNeAOBAHUSAX N0 MejarorHyecknm Haykam. Bo-
BTOPBIX, OHE cHOPMYIHPOBAHBI 1A TPOCTEHLIEH CXEMEBI Opranuzalim
M€aroriyeckoro sKcnepuMenTa (CM. BTOpOH paszaen) — Korja cocTos-
HHE Hechae/veMbIX OOLEKTOR OMHCHLIBAGTCH OJHHM TOKaszareleMm
M3MepseTca 1Ba pa3a — [0 Hayala i Mmoclie 3aBepLicHus BO3AeHCTBHS.
Cpaenaem MosicHeHe 1Ulst APYTHX Cliyvaes.

Ecni BO3HHKACT MHOTOKPHTEPHANBHOCTh (OOLEKTHL ONHCHIBAIOTCS
OIHOBPEMCHHO TI0 HECKOABKUM KPUTEpHAM — cM. pasuen "Komnnekc-

KOHTPOABHOMH FpYI 10 KQKAOMY U3 KPHTEPHEB MOIKET 1POH3BOIHTb-
csl 11e3aBHCHMO B paMKax O/IHOT 13 6a30BbIX 3a/1a4.

AHAIOTHYHO, €ECIH BO3HHKaeT JIHHaMHKa (T‘O €CTh, COCTOAHHA
06BEKTOB H3MepsoTes DoJiee, YeM ABa pasa), TO ONUCaHHe U CPaBHEHHE
PpyYIiil MOKET MNPOM3BOANTECA HECKOIBKO pas HE3aBHCHMO (B Kax bl
MOMEHT BpeMEHH) B pamkax oauoii uz Oaszosbix samay 1.1-2.3 (em.
Tadbnuuy 6).

Ecan e Y MCCNeAoBaTeNs HMEETCS JKelaHue cpasy aHalu3npo-
BaTh OJHOBPEMEHHO HECKOJBKO IpyMil (B AMHAMHKE) H/HAK HECKOMBKO
nokazateneil, To HeobXoaAUMO NMPUMEHEHHE CTATUCTHYECKMX METONOB
MHOTOMEPHOTO aHaiu3a. MX onucanie BLIXOJNT 32 paMKii HacToAleH
paboThI, O3HAKOMUTCS C HUMH MOXKHO B IyOmiKatmax (2222832

PaccMOTPHM METOJIbI PellleHHs THTIOBBIX A7 NeJarorHyecKnx He-
clIeOBAHUIT 3a7a4 aHanM3a JaHHBIX.

6. METOIBlI OBPABOTKHW JAHHBIX H ITPUMEPLI

Haectoawnii pazzen coAcpXUT METOOUKH alaiau3a JaHHBIX A
BLIZIGNIEHHBIX BEIIIE IIECTH THNOBLIX 3a1ad (cM. TaGauuy 6): onwuca-
TenbHas CTATHCTHKA, aHATH3 COBNAJICHHH W PasAuunil XapakTepncTHK
IKCNEPUMEHTANLHON U KOHTPONLHOM IPyII HAa OCHOBAHUM M3MEPEHUIT,
MPOBEAEHHBIX B NOPAJKOBOI 1IKaNe uin wKaie oTHoweHuii. B kavecr-
BE HIIOCTPALMKM pacCMarTpHBACTCS peaii3ains aTHX METOAUK s
HHCTIOBOTrO npHMepa (cM. Tabauinl 2 1 5).

6.1. OIIMCATEJIBHASI CTATHCTHKA

B npaktrueckux 3anayax oGbluHO HMEETCH COBOKYTHOCTL HABITO-
ACHHI (ASCATKH, COTHH, a HHOILA — THICSYH Pe3yILTATOR HAMEpeHHil
HHIANBRAYAABLHbIX XaPaKTepueTHK), LOITOMY BOZHHKAST 3a/iava KOM-
MAKTHOFO "OHMCAHUS MMEIOUUXCS AaHHbIX, s 3TOr0 HCIOAL3YIOT
METOLLL onucamensnoll cmamucmuky — ONMWCAHUS PE3YILTATOR ¢
TIOMOIIBIO  PA3/IMYHBIX arperupoRaHHblX nokaszatened M rpadukos.

! Bempe

HEIOMER CAVUAN, KOZOA UNCEINCA HECKOALRO SKCNEPUMEHTIANLHGIX WAL HECKONb-

KO KeHRIPONGH bIx 2pyin. [ipu amon RORAPHOE UX CPACHEHUE GCE PUCHO SERRENICE 00HOT
Uz 0U20681% 30004, i ¥
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Kpome Toro, HekoTophle MOKa3aTe/y OMMCcaTeNbHOM CTATHCTHKH HC-
MONL3YIOTCS B CTATHCTHUECKUX KpuTepusax (cM. paznensl 6.3 u 6.4) npu
onpefeneHnit A0CTOBEPHOCTH COBNANEHHH M/MAM pazmiuuii xapakre-
PHCTHK 3KCTIEPHMEHTANBHON W KOHTPOJILHON IPYIIbL.

Jns pesynbTaToB W3MEpeHHid B 1KaAe OTHOUIeHWH (3amada .1 —
cM. Tabnuiy 6) nokaszaTeny onucaTeNbHON CTATHCTHRKY MOKHO pa3OuTh
Ha HecKobKo Tpynn [32]:

- HoKazament Nolodcenus ONUCLIBAIOT TIOJOKEHHE IKCIIEPHMCH-
TanbHBIX JaHHBIX HA YlCNOBOI ocH. [TpuMeEpsl TAKUX NaHHBIN — MAKCU-
MANLHBITL W MUHUMATLHLIT DAeMeHmsl GulOOpKY, cpedHee 3navenue’,
Meduand’, Moda® W ap.;

- nOKAzameny paszbpoca ONMUCHIBAIOT CTeNeHb pazdpoca JaHHBIX
OTHOCHTENBLHO CBOETO LeHTpa (cpeanero 3uadeHus). K HUM OTHoCsTCS:
gwifiopounan ducnepcus®, pasHocmb MeACOV MUHUMATLNBIM U MAKCU-
MmaavusLyM 2aesenmamy (pasaax, unmepsa BHIGOPKU) U Ap.

- NOKQ3AMERY GcumMMempui: MON0KeHHe MEANaHbl OTHOCHTENIEHO
CPEeAHEro U Ap.

- pucmozpamma’ w up.

HaHHble nokasaTeln HCHOABL3YIOTCA AN HATIAHOr0 NpejicTaBne-
HUS 1 iepBHYHOrO ("BH3YalbHOrO") aHanu3a pesyJibTaToB W3MepeHuil
XAPaKTePHCTHK 3KCIEPHMEHTAALHOH H KOHTPONLHOH MpyNIib.

! Hateemen g sudy cpednee apuiprteniieckoe auaiene.

? Meduanoit nazuiaenics 3uquentie ucciedyeMo2o RpusHaxa, cnpasda u cieca om
ROINOPRG20 HAXOOUMCH OMUHAROBOE HUEA0 IAEMEHMNOE BLIOOPKIL.

T Moooi HazwGaemes mMakoe HAveHe UINEPENHOZ0 NPUIHAKG, KoMopuis obradaen
MARCHUMARDH O YUCHO FACMEHMIOE GulBopKU. IO eCHib IHAYSN IS, KOMOpoe GeNpedaemcs
& Gulopke Haudoaee vacmo. Hanpusvep, ecau uccnedosanocs yueao npaeUuIcHO peuel-
HBIX YHCIUALCS 3A0aY, Mo MO0 dydem. Iaxoe YUcao 3a0ay, 018 KOMopoe2o Hucio
VUAUUXCA, MPACUALHO PELLHGWIN UMEHHO IMO YHCAD 3a0at, MAKCUMIALHO,

! Buibopounas Qucnepeus pacculumeleaemen kak cpedias cyMma Keaopanios pano-
CIMeil Mesxcoy 3aeMenmasit 6oléopKu u cpednun shasenuen. Jucnepeus xapaxmepusz)y-
em pazipoc IMEMeHNOs GoI0OPKI CAKPYS Ce0Nec0 3HaeHyA.

* Nuemozpanyioli Hazeaenes spaguueckoe UIOEPANCEHUE JAGUCUMOCHIY YGCIMOM!
RONACQH U DNCMENNOG GUiGOPKI OM COOMGEIMCMEYIONCe0 UHINEPEaNA SPVANUPOGK
(Duanazona 3anennd RORA3AMeRst).
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[puBeaem d)opmwzbi pacHeTa OCHOBHBLIX nokasartencii. Cpeduee
ApUPMEMUYECKOE X BBIOOPKH {X;};= . n (8BIGOpOuNHOE cpednee) pac-
CUNTBIBAETCS ClEYIOIMM 00pazoM

| N 5
+ X, T -"’n) = '—2 Al s
N =1 !

(e = i (x) + x5+ x5+ ...
N

a smﬁopow:cm ()ucnepcuﬂ D
BN — (X X
% N 12

WE KOMnmeepﬁaﬁ nprm‘
WM O
34 JIAaHHBIX "Onm&’re%ﬁﬁﬁ*' ‘é«framumxa (C epBMc/AHaﬂnz
HpIX/OrncartenbHas cmm@mm% OnucarensHag CcTATHCTHKA s
IIEPBOTO CTONOLA Tabmissi X {L%Icua [PaBHNBLHO. PElICHHBIX 3a4a4 B
KOHTPOMBHOI rpynne o ﬁau@%%@hcnepumeﬂm) npuBeiena B Tabanue
7

JaH-

Tadauya 7
OunircaTensHas crmc?ma YUcna MpapHALHO PeLICHHbIX 3134
B KOHTPOJILHOI Ipynne 10 Hauyana IKCIepuMenTa
(cM. riepsbiit erondey Tabsuub 2)

Cpennee 12,6
CranaaprHas omnoka 0.76
Menuana 13
Mona 15
CranapTHoe oTKIOHEHHE 4.16
Hucnepeus BeIGopkH 17,28
|Dxciece -0,89
ACHMMETPHHYHOCTE -0,03
HMurepsan (pazmax) 15
MuHunym 3
Makcumym 20
Cymma 378
Cuer (06beM BriGOpKH) : 30

yis
A Z 5
iy 1GON A; 3decw u danee odoswavacm CWNAY 3nenenmaos (X} o woekcy |,
i=1
RP0O 2, T ; .
POBECAIOUCALY NOEAEOOGANIER I GCe MANCHUA O eUItNYLL OO 17 Xy + Xy + ..+ X,

e
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Llenwii psajg npuBeieHHbIX B Tabnule 7 nokasarenei onncarenb-
HOM CTATUCTHKH TENarory-HccliefoBarento He MoHanodsaTes (dance
MCTIONB3YIOTCS TONBKO cpeaHee (opmyna (1), meppas cTpoka Tabnuiibl
7), mucnepens (dopmyna (2), wecras crpoka Tabdauuer 7) 1 "cuet”
nocnefHss crpoka Tabmuupl 7). Tem He MeHee, Mbl NPMBOAHM BCe
110Ka3aTeny, KOTOpble aBTOMAaTHYCCKH BLIBOAUT "OnucaTebHast CTaTH-
crika" B kommbioTeptioll nporpamme Microsoft Excel ana Windows

Jlns BH3YanbLHOroO (Ka4ecTBEHHOI0) CPABHEHNS 3KCIEpHMenTalb-
HOI # KOHTPOJbHOM TpyHr YAOOHO CTPOMTL A/ HUX COBMECTHBIE
ructorpamMmbl. Hanpumep, 1o pesyibTatam tabauiibl 5 (cM. Bhile)
MOKHO MOCTPONTE HECKONBKO MAPHEIX MHCTOrPaMM, Ha KOTOPBIX OT/IO-
SKEeHBl OJHOBPEMEHHO HacTOThl AN ABYX IDYIiN (HanpuMep, KOHTPOIIb-
Hoii 1 aKcnepumenTanbHoit). Ha pucynkax 7 u 8 npuseneust e u3
HHUX — [IO3BOJSIOIINE CPABHUBATH KOHTPOILHYIO M IKCHEPHUMEHTAIb-
HYIO Ipynny [0 Hayaja H TMocoe OKOHYaHHS KCIEPUMENTa (Ha caMoM

l (tabnuua 7 sxkcnopruposana u3 Excel), urolbl yBaxaeMplit UHTATEb He
k TEPANCS Mepes] IKPaHOM KOMIbIOTEpA.

\‘\ Tucrorpamma 8 Excel mony4aetcss npuMeHeHHEM HHCTPYMEHTa
aHalinza JapHBIX "TucrorpamMmma" (Cepsuc/Axanus JlaH-
I‘ uelx/I'ucrorpamma). ['ucrorpaMMa yucna npaBuiLHO PELIEHHBIX 3a1da4
f{ B KOHTPOJLHOH rpynme 0 Hayaja skcriepumenTa (mepBbiii cromberl
TabGauIs 2) npeACTaBIEeHA Ha PHCYHKE 5.

nene Bmyanbﬁbm aHanM3 He JaeT BO3MOMKHOCTH CKa3aTh, 3HAYMMO i1
paznuyalnTes AaHHbie BLIOOPKH — 7151 9TOTO- HEOOXOAHMO HCIOJb30-
BATh CTATHCTHYECKHE METO/bI — CM. Hyke paszen 6). Ing ux noctpoe-
HI# cHayajga nepeiigem oT Tabuuust 5 k Tabauie 8, oTnuyaouelics or
HePBOi TEM. 4TO B €€ A4eHKaX CTOAT HE aDCONMOTHOE YHCIO YIEHOB TOI
WO MHOI Tpynmbl, HaOpaBIIMX COOTBETCTBYIOLIMIT Gamn, a nons' (B
NPOLEHTAX) WJICHOB IPYINEl, MONY4MBIUMX AaHHLIH Oaml, Tak Kak
'L Filcrortami noji06H0e NpeodpasoBanie (Jenetue Ha OHO H TO WE YHCIO — KOJIH-
I YECTBO YJIEHOB B JAHHOI FPYNTE) NO3ROMSET KAUCCTBEHHO CPaBHHBATE
TPYIIIbI PasHBIX pasMepoB (HANPUMEP, Pa3loro KOJMYECTBa yYallyx-
€s1). 3aTeM CTPOMM THCTOTPaMMblL B KOMITbIOTEpPHOIT porpamme Micro-
soft Excel ana Windows (Meuto/Beraska/J[narpamma) — cm. pucynku 6
I 7, Ha KOTOPBIX MO BEPTHKANH OTAOKEH NPOUCHT YNEHOB TOH MM
HHOII FPYMbL, HADPARIINX COOTRETCTRYIOWMIT Dant.

H Kapwan Taéauya 8
PeayanaTbl M3MEPEHMH YPOBHS 3HAHMIT B KORTPONLHOI
H OKCTIEPIUMEHTAIBHOH IpyIax A0 H 10C/e SKCIEPUMEHTA

’Jf“ 5 8 11 14 17 20
“

el
"E: Puc. 5. lucmozpavma vucia ApaguAsbHoO PErtertbiX 3a0ay 6 KOHIMpoib-
||‘ Hot epynne do navanra sxkenepuvenma ("wacmoma' — vucno 2aemenmos

i 3 ) D 5 5 =
f—" EBIGOPKIL, NONAGUIUX 6 3A0AHMBIT QUGNA3oN, nazpeaemiiil ¢ Excel KonTpost,- | - e"::;f :‘m Kourposasuast Jxenepumen
i Y, L | ‘ TaabHas
W "rapyaion”) Vpopenp [ 27 rpynna rpynnage | pynnanocie oo 4
Tl - A0 Hagana oRoHHANUA I et
i SH IKCHEpH- P L JRCMEPUMeEHTa ORTaE
| \ ¥ 1 H'I
: PaccMoTpuM Tereps Mokasaresi ONHCaTe/bHol CTATUCTHRA A Menra (%) | NCmeph- ([% : IRCIepHMeH-
~ ks : o, . y
JIAHHBIX, M3MEPEHHBIX B IOPAIKOBOM LIKase. T 30,00 m;'g‘:)‘é)/") 5 x3.(%)
Jlas pesy/nnTaToB W3Mepeluii B MOPSAKOBOl wkaje (3adava 2.1 — Cpentiui | 46’67 48‘00 23'22 55;000
= : 3358 2,00
cM. TaGauiy 6) npu 1HeDonbIIOM uyche rpajauui eaHHCTBEHHbIM - - ) J
: y 6) mj €00 panall a Beicoxuit 23.33 24.00 26.67 70.00

Hi!(hOpM'\T!iBllb]M nokazateneM onucatebHORN CTaTUCTHRE SBNALTCH
rucrorpam MEI

B oy e
L g%, T T " AT 7 -. ﬂ'OJI)i- NPUHUAGE
Eeau wueno spadayuil (DAZNIHHLLY IHAYEHUT) GenuK0, MO UADOPMAMUBIHBIME MAKNCE b l; Mdem sHavenus om nyan 0o edunuynl, fng nq)e\o()a K RpOyenmem
AGNRIOMER MOOA 1 MEDUANA. Vem douio Vatroxcunts ya 100%,
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e T

50,00 | T

40,00

30p0!
20,00 L /
10,00
opoi-

- B KonTpolubHas rpynina 10 Hauana skCrepuMerTa (%),
E DxcnepiMeRTaIpHAs TPYITa A0 MaYala OKCNEpIMeEHTa (%)

BricokHi

Cpemnuit

Huskuit

Puc. 6. DUcmozpavmet KOHIMPORbHOU 1t IKCREPUMEHMATbHOU apynn
00 HaYld IKCHEPUMEHMA

Huskuatt Cpemuni Bricoxnit
. ; o
KouTpoabnas FpyIima [ocie OKCHUaHIA IKenepumenTa (%)

~ 0
& JxcnepuMenTanbHag Ipyna nocie OKOHaHus sxcnepumenta (%) .

Fuc. 7. Fucmozpasmsl KORMPOIbHOU 1t IKCAEPUMENNAALHOU 2PYITT
nocne OKoHUAnUs IKCAEPUMEHMA
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 TaxpM 00pazoM, OnicaTeNbHas CTATHCTHKA, BO-MEPELIX, MO3BOMs-
er npeg(:'raBIin pe3ybTaThl MEAArOTUHECKOrO 3KCICPHMENTA B KOM-
HaKTHOM W HH(OPMATHBHOM BH/E, YTO JaeT B03MO)KHOCTI> NPOBOAHTE
KayecTReHHBIH AHAJIH3 HCCNeAyeMbLX 00bekToR'. Bo- -BTOPEIX, Pai
rokasatelieil OMUCaTeNbHOM CTATHCTHKH HCIIOMB3YETCH B KOJHYECTBEH-
HoM anamuse (pH MPUMEHEHHH CTATHCTHYECKHX KPUTEPHER — CM.
pasaent 6.3 n 6.4). )

" 3apepiUlB PACCMOTPEHNUE MOKA3aTe/IeH onucaTebHoOl CTaTHCTHKY,
mepelinem K oOLIeil METOMMKE OMPE/IENCHUA CTENeHH T0CTOBEPHOCTH
coBHafeHnii U pasnuynil (Creayiomi pazjell), a 3aTeM Onuilem ee
HpHMﬁHBHHG cHayajga ans AaHHbIX, W3MEPEHHBIX B 1LIKale OTHOLUEHN
(pasien 6.3), a 3ateM — 715l AAHHBIX, H3MEPEHHbIX B TOPAAKOBOI Ikase

(paz.ﬂ.fm 6.4).
hla

6 2 OB[HHE IIO)]'XOIIBI K ONPEAEJIEHHIO :
JIOCTOBEPHOCTH COBIIAJIEHUI U PA3THYMIL

r

B HactosiieM pa3jene paccMOTPeHBI 00lMe NOAX0AbI K onpe/e-
JICHUIO AQCTOREPROCTH COBMAASHUN 1 pasanuuil xapakTeplcTHK HC-
CenveMbIX 06%EKTOB.  [1paBuso NpuusTHS peuleHnii OTHOCHTENLHO
TOrY, #@Kpﬁ KORKpETHAH §% TucTHueckull KpuTepnii (MetTon oGpaboT-
Kii: SKCHEPHMEHTANRHES. JAI HEIX) CICAYCT HCNOIL30BATL B TOM HIM
HHOMClly4ge, onucake B pascie 6.5 "Anropmm BeibOpa cTaTi-
cmqecxone KpuTepHn®. ;- "

. Kai ormenanoct, Bmum15 THIIOBO# 3a/ladeii aHanu3a AaHHBIX B Tie-
nar@rﬁq&e}mx Hccnenaﬁaya 1X aBaseTcs yuTaHOBnelme COBaiCian
NI Paznuyiuil XapakTepuiiiK dKCTIePUMEHTANBHOI U KOHTPOJILUO
TpYNITkL PIF 3TOTO. (.bapmymj PYYOTCA Crrnamucmu4ecKkue cunoinesot.

- FENOTE3a 66 DTCYTCTRY H pasnuuuii (Tak HazblRAEMAs! ILVAEEAs 2U-
,. .nome»s*a),

. 7 TH{I0TE33 0 3Haqﬁmc¢m pavINYKii (Tak Ha3bIBaEMAs anbmMEPHA-
. TIGHES dupomesay.

JAN npuRsras pewetwll ki, Kdijl-O W3 CUNIOTE3 (HYNEBYIO Wil
MBT@PH&T"BHYH) CREAYET HpUHATL, HCTIONB3YIOT PelAlowIe NpaBaa

'n
oaasamej.'u ONUCTMERBHON ciamucinicn (00near antboprl, :_‘peam‘e 2UCMO2PaMALLE

.
0.) 066iuio npusodsmen ¢ nexeme duccepmayuonHLix pasom U aomopedepamos
Ho nedazozuke. ; ;
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— cmamucmu4eckue n;t)?:me);)uzrl. To ecTb, Ha OCHOBaHHH UH(BOPMAlIHH
0 pesy/ibTaTax HaOMIOACHHH (XapaKICPHCTUKAX “ICHOB JKCHEPHMCH-
TaNBHOH M KOHTPONBHOM TPYIIbl) BBIYMCISETCH YHMCIIO, HasbiBaeMoe
BM.F?'HPIHECKILM SHAYeHUEM KpHTB-pHﬂ. IT0 YHCIIO CpaBHMBaCTCA c
M3BECTHBIM (HANPHMEpP, 3aJJaHHBIM TaONHYHO) OTANOHHBIM YHCIOM, .
HARBIBAEMBbIM KPUMUYCCKUM 3HAYEHUEeM KPUTEPU.

KpuTrueckye 3HAYCHUS NPRBOASTCS, KaK NPABUAO, AN HECKOML-
KHX ypoenell sHauumocmuy. Y pOBHEM 3HaUHMOCTH HA3bIBASTCS BCPOST-
HOCTH OLIMGKU, 3aKniOUaroleiics B OTKIOHEHHH (He MPHHATHNH) HyJe-
BOW THUNOTE3bl, TO ECTh BEPOATHOCTH TOTO, YTO Pasivuus COHTEHbBI
CYIIECTBEHHBIMM, @ OHM Ha CAMOM JeNie CilyuaiiHbL. OB8BIUHO MCMOTh-
3yIOT YPOBHHM 3HAUMMOCTH (0003HauaeMble ), pasusie 0,05, 0,01 u

0,001. B mejarornyecknx MCCNeN0BAHNAX OObIYHO OrpaHHqHBAIOTCA
> 3%

YeCcKOMY, TO IPHHUMAET-

KPUTHYECKDE 3HAYEHHC KPHTEPHS) XapaKTepuCTHKU IKCIEPUMEHTaNb-
HOM M KOHTpOIBHOI rpynn COBMaaafor. B IPOTHBHOM CJIy4ae, eCiu
IMITHPHYCCKOE 3HAYEHHE KPUTEPHs OKA3HIBAETCS CTPOrO DOJILIIE KpH-
THYECKOTO, TO HyJeBas THIIOTE3a OTBEPraeTcs M IPHHUMACTCH ajlbTep-
HATHBHAsA TUIIOTE3a — XapakTepHCTUKH AKCITEPUMCHTANLIIOH W KOH-
TPONBHOMN ~ TPYNMbl CUYHTAIOTCS  Pa3NHMHLIMH € JOCTOBEPHOCTLIO
pasnuunii 7 — o. Hanpumep, ecant o = 0,05 1 npunsTa aibTepiaTHeHa
rrnoTesa, T docmosepHocme paziuvut pasna 0,95 wnu 95%.

Jlpyrump CTOBaMH, YEM MEHbLIE SMIHPHYECKOE 3HAYCHHE KPHTC-
pusi (4eMm JieBee 'OHO HAXOAMTCS OT KPHTHHECKOTO IHAYEHUS!), TeM
Gonbiie Cienelb COBMAMCHUS XAPAKTEPHCTHK CPARHABAEMBIX 0ObEeK-
Tos. M naobopor, uem BONbIIE HSMIHPUIECKOE 3HAUCHUE KPHTEPHA (uem
MpaBee OHO HAXOAWTCH OT KPUTHYECKOTO 3HAYeHWus), TeM CHILHEES
PA3NANAIOTCA XAPAKTCPHCTHKH CPAaBHNBAEMBIX O0BEKTOB.

P 3amemun, umo 8 MameMamuyeckoil cnaniCinuke ucmopuueckil CoMCUIoCch Haso-
SQNTD CAIAMUCINUNECKUMI KPUMEPUANMI 1€ MONLKO, PEULLIOW e NPAGIIA, Ho U Memodét
pacyema Onpedenennozo Yucaa (UCROAL3YeMO20 6 Peulaioujux nNPAsUAAx), & MaKye
CaMO N0 HUCAC.
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B janbHeiileM Mbl OFPaHHYHMCH YPOBHEM ZHAUAMOCTH o = (.05,
[IOSTOMY, €CJH IMITHDHYECKOE 3HAYEHHE KPHTEPHSI OKA3LIBACTCSH
MeHbIle BN PABHO KPUTHYECKOMY, TO MOXCHO ¢/IeJIaTh BHIBO/, YTO
UNAPAKTEPHCTHRI IKCHEPUMEHTANEHOR ¥ KONTPONBHOH rpynn
coBnajaoT ¢ yposHem 3uadnmoctu 0,05". Ecan smnupuueckoe
3HAYEHHEe KPHTEPHH OKa3bIBACTCH CTPOro GoJibIle KPUTHYECKOTO,
TO MOAHO CAeAATH BHIBOA, YTO "/I0CTOBEPHOCTE PA3IHYMii Xapak-
TEPHCTHK JKCHePHMEHTAIBHON M KOHTPONLHOI rpynn papHa
95%"'"%,

Om&mem_meﬂmnnkn pacueTa SMIUPHYECKUX 3HAYSHUI KpuTepuen
ANS ABYX THIOBBIX 337ay @HANN3A NAHHBIX — CPABHEHHS BHLIGOPOK,
COJIepsKalliiX JIaHHbIe, U3MEPEHHbIE B MIKane otHoweHuil (pazaen 6.3)
1 NOPsAKOBOM 1iKane (paznen 6.4).

6.3. METOJIUKA OIIPEJXEJEHNS JOCTOBEPHOCTHU
COBIIAAEHWHN U PA3JIMY I J1J151
IKCHEPHMEHTAJILHBIX JAHHBIX, H3MEPEHHLIX B
IIKAJIE OTHOILEHUH

PacomoTpui cayyaii (cM. OnMcaHue HCXOAMBIX JAHHBIX BHINC B
OATOM paspelie), €0rAa /Ul H3MEPSHUA HCNONb3yeTcs IKANA OTHOWE-
B Hmﬂenmxnm, HTO HMEETCA 3KCNepHMEHTalbHas Tpynmna, co-
c’;]»‘ﬁ}am%.m N utnoBek, u KOHTpoJibHas rpymnna, coc*rosmim L;3 M
HEJOBCK, Hsm,ym BB0 B PE3YJIbTATE H3MEPEHHs OIHOTO W TOrO JKe
nomaaajem\c IOMEEEES O/[HOH U TOIl XKe npoueLypsl U3MEpeHuii GbuTH
nogrgt{er?m ERCHYRMMN JaHHbIC: x = (X, X3, ..., Xy) — BBIGOpKA I
AKCHCPHMEHTRILHOR TPynnmel 1 y = (yy, v, ..., Yar) — BbiOOpKA s
KO::“%OPQL:HQHPWHHH, TIIE X; — 3JeMEHT BBIOOPKH — 3HAUEHHME MCCTe-
H{ : . zﬁ;?;ih:a‘l‘&m ‘_y [-T0  4jeHa 3KCHepuMeHTANBHOI FpYIbL,
RS };‘rp()}[ ];Kgﬁ?rp;i#iEHHE HCene yeMoro noxasarens y j-ro 4jena
Jinaé:s;a- mxane 0. T —U], 2, ..., M. Tak xak M3MEPEHHS NPOU3BOH-
.y Bﬁsmmmm : n@;:u" TO {"f} u {y;} — HONOKHUTEIBHBIE, B TOM
aputﬁmé*r'ﬁqcﬁxue IC, YUCHa, ANg KOTOPBIX HMEKT CMBICH Bce
LPH( p%a iy onepaunn. B kauecrse npumepa Gyaem paccmarpu-
IMMW; éifﬂgmw;ﬁzpeﬁuﬁ YPOBHS 3HaHW# B KOHTPOJARHOI U 3KCIle-
i AllpHY) XBO ¥ Docie sKenepumenta (cM. Tabnuuy 2) —

KOnu4eerso npag
o PABHILHO peLIeHHBIX 3a/au.
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Jins janubix, M3MEPeHHBIX B IIKaJe OTHOWIGHWI, s npouephn
THIOTE3bL O COBUACHHN XApaKTEPHCTUK ABYX TPy HenecoodpasHo’
ncnonszosanue nubo xpumepus® Kpamepa-Yanua [11, 22], nubo kpu-
mepus Bunkoxcona-Manna-Yumnuu [2, 22, 32]. Kputepuii Kpamepa-
Yamya npeaHasHadeH s NPOBEPKM FHIOTE3Bl O PABEHCTBE CPEAHHX
(cTporo rosops — MaTeEMaTHHECKHX OXKHAAHWI) ABYX BLIOOPOK, KpUTE-
puii Bunkokcona-Manna-Yuthu® ssisiercs Gonee "ronkum’ (HO H
Goliee TPYAOEMKAM) — OH MO3BOJNAET NPOBEPATH FHIIOTE3Y O TOM, YTO
nBe BbIOOpKH "0AMHAKOBEI" (B TOM YHCIE, YTO CORMANAKOT MX Cpeatue,
AMCTIEPCHH | BCE APYTHE NOKa3aTenn’).

Kpurepnii Kpamepa-VYanua. Dvnupiyeckoe 3HauyeHHe AaHHOTO
KPHTEPHA PACCYHTLIBAETCH HA OCROBaAHHUM MH(opMauuu 00 odnemax N
n M BBIDOPOK X U Y, BEIDOPOUHBIX CPEIHMX X M J U BLIOOPOUHBIX
qucnepcuax D, v D, cpaBHHBaeMbiX BbIOOPOK (9TH 3HAUYEHHUSA MOLYT
OblTh BbIYMCICHL! BpY4YHYIO TO $opmyiam (1)+(2) wau ¢ NOMOLLBIO
nHcTpymenta "OnucarenbHas CTATHCTHKA! B KOMIBIOTEPHOH npo-
rpamme Microsoft Excel nns Windows — ¢m. pazgen 6.1) no cieayo-
ieil popmyne:

VM- N|x-y|
JM D + N-D,

AJICOPUTM ONpeelenis JOCTOBEPHOCTH COBINAASHUI M PA3/IMUHH
XapaKTepPUCTHK CpaBHMBAEMbIX BbLIOOPOK ANS 3KCIEPUMEHTANBHBIX
JAHHBIX, M3MEPEHHBIX B LIKAne OTHOLUSHHH, ¢ MOMOLLLIO hpmepna
KpaMLpa -Yan4a 3akmiovaeTcsd B cAeAyromem:

(3) TJ.II‘H =

: Buidop kpumepues 00Cmamoino wapok, 6 4ea MONCHO Yoeoumucs, o3iakoMucuilc ¢
HPUGCOSHHBIMIL 6 CRUCKE AUmEpamypn nyonukayiamy., QOHaro, Hauet yeasio Aeinen-
CH QRUCaHUEe CMAMBCIUMECKUN KPUINEPHes, AOCKGANIHBLX BIHIOGHIM aﬁﬂ nedazozuye-
CRUX UCCACOOBARUTI 3GAANAN AHGAUIE DAHHBIX. ;

? Kpumepuit Kpanepa-Yaaua siaasnenmcs Goree 2h@hexmucHbin ’ia’cf_weuume.rie.a»r" maxoeo
UIGECMHOCO 6 HUIUKRE U MEXIUKE KPUMepUA kak -kpumepidt (kpumepuit Cmelodennia)
[22].

A R’pume,:mz? Bunkearweona-Manrea-Vumi n10X0 npusMeHus ¢ VCeroGusx, ko2oa uneno
OIMAUNAIOUAUXCS. OPYe OM OpYea 3HAUEHIT 6 GuGOpIax Mano — cat. Hikwce pazden 6.5.

* Hee soibopru mo2yim waeme odunarkogsie cpeduue (mo ecnn, xpumepuz?’!(pa.wega-
Vauua yemanoguin cognadenue cpeoiix), Ho pasntamses, Hanpumep, pazopocom. e
,Lm:mm}.m. Komopoie He euiscum kpumeputi Kpasepa-Yaaua, so2ym obimo ceisenen
rpumepues Bunkoxcona-Manna- Yumnu.
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1. Bbiupcauth aiis cpaBHUBAEMBbIX BLIGOPOK T, — IMIIHPHYEe-
Ckoe 3nayenne kpurepus Kpamepa-Yanua no opmyne (3).

2. CpaBHUTb 9TO 3HAYCHHE . KPHTHUECKMM 3HAUCHHEM
Toos = 1,96: ecnn T,,,, 1,96, TO cnenath BbIBOL: "XapakTepu-
CTHKH CPABHHBAEMBIX BLIDOPOK COBNANAIOT HA YPOBHE 3HAYH-
MocTH 0,05"; ecnn Ty > 1,96, TO cAenatTh BbIBOA "noctoeep-
HOCTh pa’snw{w xapdmepncmx CPAaBHMBAEMBIX BLIOOPOK
cocrannser’ 95%". ,

B kauectBe nprMepa npumesmm afropuT™M 18 JaHHBIX B3 Tabau-
bl 2.

JList 5TOrO CpaBHUM CHaYaNa YMCTA TPABIIBHO PELICHHBIX 33424 B
r\ompcmbuou M IKCTIEPUMEHTAJILHOM TPyNne 0 Hayana IKCIepUMENHTa.
Bblunensem® 1o dopmyne (3) 3unauenue 7., =0,04 <1,96. Cnenora-
T€JIbHO THITOTe3a O COBNAACHNH XapaKTePUCTHK KOHTPOALHON U dKCre-
PHMEHTAJILHOM TpYnn 1O Hauana SKCNepuMeHTa [pHHWMAaeTcs Ha
ypoBHe 3HaumocTH 0,085,

Tenepb cpaBHUM XapaKTepUCTHKY KOHTPOJILHON W 3KCHepHMen-
TAILHON TPYNN nociie OKOHYaHWS JKCHEPHMEHTA. DBbrucaseM 1o
opmyae (3) snauenue 7., = 2,42 > 1,96. CriefoBatebHo, AOCTOBEp-
HOCTb PAsHYii XapakTepHCTHK KOHTPONBHON H 9KCIepUMEHTAILHOI
TPy MOCAE OKOHYAHIIS IKCTIEPUMEHTA COCTABIRET 95%.

Wrak, HauambHle (10 Hayana SKCMEPHMEHTA) COCTOSHMS SKCIe--
PUMEHTAJILHOH M KOHTPONLHOII rpynIi cOBNARAOT, a koreunbie (nocme
OKOHYaHHMsA BKCMEPUMEHTa) — pasnnyaiorces. ChneaosaTefibHO, MOKHO
CAENaTh BBIBOJL, YTO S((eKT H3IMEHEHNH OOYCIOBIEH WMEHHO NpHMe-
HEHUEM BKCI]epHMGHTaIIBHDﬂ MCTOAHKH O0Y4eHHs.

OTMETHM, YTO MBI He paccma’r]nmaem BONPOC 0 TOM, ''B KAKYIO
CTOPOHY" SKCIEPIMEeHTANBLHAS TPYIIA OTAMYACTCH 0T KOWTPO/b-
HOH, TO eCTh, YAYYHIWIHCE N YXYAUIMJHCE (€ COACPRATCILHOM
TOYKH 3DEHHS, He HMEeIOWel OTHOMEHHS K CTATHCTHYCCKHM MeTo-
AaM M ABJsnOwelics npeporaTHBoil megarornku) Heeaeayemble
XapaKTepPHCTHKI.

{ Koppexmuee zosopume, umo docmosepnocne paziuyuii cocmasnaem ne menee 95%.
OOHAKO, MAK Mol YCAOGUAUCH Cuumams  docmamowolt 93%-vio  docmoeeprocnts
pnivumri{ o Eydes 2osopumb, WiNo docmoGepHoCIL pazauNil cocnasgisen 95%.

? lIna cokpatgens pyuniix pacyemos cpednue u QUCnepCutt Mo2yn Bbiib 86INUCTCIb §
PAMKAX OHUCAMENbHOU CIAINMUCIUKY 6 KOMRGIONePHOl npo?pcww Microsofi Excel
adas Windows — ey, eouue mabnuyy 7.
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Kpurepuii Busikokcona-Manua-Yutuu'. [launsii  kpurepiii
onepupyer He ¢ abCOMOTHLIMA 3HAYEHUAMA 5JJEMEHTOB ABYX BBIOOPOK,
a ¢ pesyjbTataMH HMX MapHLIX cpaBHeHWH. Hamnpumep, CyLUIECTBEHHO,
g1o yuauwiics [lerpos pewnn Gonblue 3aja4, yem yuauuics HMsaHos,
4 Ha CKOJIbKO OOMNbLIE — HE BayHO,

Bozbmem nBe BBIGOPKH®: {Xi}i—7 v {¥;}j=1.m M ANA KaKIOTO
sneMenTa nepBoil” BelOOPKY Xy i = L. N, ONpelenuM HUCH0 ¢; NIEMEH-
TOB BTOpOH BLIOOPKH, KOTOPLIE PEROCXOST €ro 00 CBOEMY 3HAUCHHIO

N
TO €CTh UHCNO TAKWX v;, 4to y; > X)), Cymma a; + o + ...+ ay = ¥ a.
- P i

=1

3THX uncesn no BeeM N ulieHam nepsoi BEIOOPKHM HA3LIBAETCSA aMAUDLU-

weckuM 3HaueHuem kpumepus Maria-Yumnu u obozHavaetes U= i &+
=1
Onpenennum sMRUPUYECKOE 3HAYeHIe Kpumepua Buikokcona:
sy
(4) Waun = 2 g
N-M-(N+ M+1)
1.2

AJIropuTM OrpeieieH s J0CTOBEPHOCTH COBMAACHUH H pasznuynii
IS AKCMEPHMEHTANBHBIX JAH HbIX, H3MEPEHHBIX B LIKAJe OTHOLICHUI, ¢
noMoubio  Kputepus Bunkokcona-MaHua-YuTHM 3aKkniodaercs B
CASAYIOLEM:

|. Bplunenuts Ansg cpaBHuBaembiX Boidopok W, — smmmpuuie-
CKOE 3HaueHHe KpuTepus BinkokcoHna 1o gpopmyne (4).
CpaBHHTbL DTO  3Ha4YeHHWE C KPUTHYECKUM 3HAUYCHHEM
Wyos = 1,96: ecnin W, < 1.96, To caenarh BbIBOA: "XapaKTe-
PUCTHKH CpPaBHMBAEMbIX BLIOOPOK COBMAJAlOT C YPOBHEM 3Ha-
yumoctu 0,05"; ecinn Wa., > 1,96, To caenatk BbIBOZA "A0CTO-
BEPHOCTL pa3iiuuuii XapakTEPUCTHK CPaBHUBACMBIX BBIOOPOK
coctapnseT 95%". '

2

! Cywpecmeyrom dea kpumepus — Buakokcona u Mauna-Vumnu, 0onaxo, max xax oiu
OOHOIHAYHO CEAZANBE MeNC)Y cobolt, Gydes 2060punts 00 0OHOM Kpumepuu Bunkokco-
na-Manna-Yumnu [22].

? Qepanuvenue na ucnoaviosanue kpumepus Butkoxcona-Manna-Yumnu ciedyiowee:
Karcodas 6udOpKa OOANCHA CODEPHCANty, [1e NEeHEe MPex 2AEMEHNINS, eCall Hee 6 00Hok
13 GLIBOPOK BCE20 0BA INEMENMA, MO 8O GMOPOT UX JOANCHO GLINb He MEHee RAML.

! Kaxyio suibopiy cuumans nepeol, d Kaxyio GROPOLl, He uMeem 3Ha4ens, Xoms npu
GLINUCAEHUAN YOODHEE HePEOll CHUMANTL MY BLIDOPKY, 6 KOMOPOT MeHbUle HEHOE.
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B kadecrse npuMepa npHMEHUM anropuTM A JaHHBIX W3 .TabH-
bl 2.

ﬂﬂﬂ 3TOTO CPpaBHHM CHa4aja 4Mcjia MpapHIbHO PELIEHHBIX 3a/1a4 B
KOHTPOJILHOI U 9KCHEPUMEHTAMLHOI TpyNIe 10 Hava/la IKCnepHMeHTa.
B tabnuue 9 npueeeHbl pe3yibTarbl IKCIEPHMMEHTANbHONH Tpynnbl
(BTOpO#i crosbelt), H KOHTPONABLHONH rpynnbl (nsTeiii cTondel), a Takxe
JUTSH KaxXKaoro 4jieHa BKCHCPHMEHTBHLHOE TPYTinbl TOACHHTAHO YHCIIO
YNEHOB KOHTPOJILHOH TPYNOBI, pelUHBLIMX CTporo Donbluee (4eM OH)
uucno 3anay (tpetuit cronden). Hanpumep, B Tabiiie 9 cepbiM LBETOM
B MATOM CTOAOLE HOMEYCHDLI YCHbI KOHTPOALHON IPYILIbl, MPAaBHILHO
pelmBIne cTporo Gonblilee YUCAO 3aiay, uem nepsblil 4neH (To ecTb
i=1) 3KCMepUMEHTaNLHOH I'pYNObL, KOTOPbI MpaBHAbHO peinna 12
zagad. 3Ha4YNT X; = 12 U UNCiO TAaKHX Yj» 4TO ¥; > X; (TO €CTh 4HCIO
3aTEHEHHBIX Aueek) paBHo 16. CnegosaTenbHo, @; = 16. AHAJIOHUYHO
3AMONHSIOTCS OCTANTBHBIE CTPOKH TPETEErO ¢10J01A.

Tabnuya 9
[MpuMep BLIYUCTEHNS AIMITHPHUECKOTO 3HAHSH Mt

kputepust Manua-Yutau
Howmep unena | Yucmo 3anay, |Yueno ynernos | Homep waena | Yucno 3agay,
JKCMepHMeH- | MAPABHIBHO | KOHTPOJILHOIN | KOHTPOALHOI | NPABHABHO
TaABHOI pelIeHHbIX i~ rpynnbst, rpynnel PELUEHHBIX j-
rpynnsl BIM 4JIeHOM NPABHJIBHO LIM YieHOM
IKCnepHMen- | pelivBLIHX KOHTPOJLHOIT
TANLHOI cTpore 60b- Tpynnbl 40
rpynnbl 10 mee YHeo HAYAAA IKCTIe-
HAYANA IKCene- | 3aaa4, 4en i- PHMEHTR
PHMEHTA bIil Ynen
IKCAepHMEel-
TaNAbLHOM
rpynns
i X a; J
1 12 16 L
2 11 18 2
3 15 7 3
4 17 5 4
5 18 3 5
6 6 30 6
i 8 25 5
8 10 21 8
4-4109



Homep gnena | Hucno sanay, |Yoeno unesos | Homep usena | Yncao 3anay,
IKCOEPHMEH- | MPABWIBLHO | KOHTPOJBHOH | KOHTPONEHOI | NpaBMJLHO
TAALHOI peleHHbIX i- rpynnet, rpynnsl pemeHHbIX f-
rpYNns BIM HJIeHOM APABHIALHO BIM YJIEHOM
IKCHEPHUMEH- | PeBHINX KOHTPOJIbHOT
TANLHOIT eTporo Gob- FPYNMEL A0
rpynnbi 40 uiee YHEA0 | naqana axcne-
HAYANA IRCTe- | 3aaM, YeM i- pHMEHTA
pHMEHTA bifl WICH
IRCACPHMEH-
TaNBHOI
rpymnmne!
i X a; I Vi
9 16 5 9 §
10 12 16 10
11 15 8 11
12 14 Tk 1
13 19 I 13
14 13 13 14
15 19 J 15
16 12 16 ‘16
17 11 18 17
18 16 5 18
19 12 16 19
20 8 25 20
21 13 13 21
22 7 26 22
2.3 15 i/ 23
24 8 23 124
25 9 22 25
= S 26 10
- - 27 =il
5 us 28 9
- - 29 6
- - 30 45

3HaveHte kpuTepus Manna-Yuran U =

50

Cymma Bcex 25 4uCENl B TpeTbeM CTONOUE AaeT dMIHPHYECKOe

351. Beiwncasiem no dopmyne

(4) snadenue Wy, = 0,41 < 1,96. Cuenosare/ibHO, TUTIOTE3A O TOM, YTO
CpaBHHBaeMble BbIOOPKHM CORMAAAIOT, MPHHHMAETCA HA YPOBHE 3HAYI-
moctu 0,05,

Tenepr ananornyubiM 00pazoM (MOCTPOHB TabIMILY, AHATOTHUHYIO
Tabauie 9, 1 BLIYHCIHB IMIHPHYECKOE 3HAUEHHe KpuTepus Bunkokco-
HA) CPaBHUM 4YWCAA NPABHILHO pelUeHHBIX 3a4ad B KOHTPOALHOM N
IKCTICPUMEHTAJIBHOI FPyNne nocjie OKOHYaHHS IKCTIePHMEHTA. DMMHU-
pPHUYECKOE 3HAUEHHE KPUTEPHS MaHHa-YUTHH B 3TOM C/Iy4ae paBHO
223. Boiuncasem no Gopmyne (4) snauenne W, = 2,57 > 1,96. Cneno-
BATENRHO, AOCTOBEPHOCTR PazNiuMii cpaBHUBAEMBIX BBIOOPOK COCTAB-
aset 95%.

Hrak, HauambHBIE (0 HAYama KCIEPUMEHTA) COCTOSHHS 3KCMe-
PUMEHTANBHON ¥ KOHTPOJIBHOI IPyNN COBOaAatoT, a KOHEYHbIe (mocne
OKOHYaH U4 IKCIICPUMEHTA) — pdjjlllll’iIO'l'Cﬂ CrenoBatelbHO, MOKHO
c/lenaTh BBIROJ, UTO addexT uaMeHeHnil 00yCnoBIeH HMEHHO HpMME—
HEHHEM IKCIIEPHMEHTANBHON METOANKI 00yUeHNs.

6.4. METOJIUKA ONMPEAEJEHWS JOCTOBEPHOCTH
COBITAJIEHWIA 11 PA3JIIYVI JIJIST
IKCINEPUMEHTAJIbHBIX JAHHBIX, KBMEPEHHBIX B
MOPSAKOBON WKAJE

PaccMOTpHM chyyail, Koraa ucnobp3yercs nopsaakoBas lkana ¢ L
pasnuuHbIM Oaanamu. XapakTepucTHKOR rpynnel Oyder 4ducio ee
YIIEHOB, HAOpaBWHX TOT WM uHofl Gann. Jas sKcrnepHMEHTaNbHOI
rpynmnel Bektop 0annop ectb n = (fy, s, ..., A;), TAS 77; — YUCIO YNEHOB
IKCTIEPUMEHTANILHOM TPYNIbl, NONYYHBIIKX k-blif Oann, k=1, 2, ..., L.
s KOHTPOALHON IpyNribl BEKTOP Oannos ectb n1 = (my, s, ..., M),
rJie Al — YUCIIO YIeHOB KOHTPOJBHON FPYRMbl, MOMYHHBIIKX A-bIii Oan,
ks L2 ..o L. B paccma’rpl‘tsaemoro Hamy  YUCITOBOTO mpHMepa
(L =3 — "nuskuii", "cpeannii" uau "BbICOKKI" ypoBeHb 3HAHHI) AaH-
Hbie TPUBEASHBI B TaOnuue 5.

JAnsi DaHHbIX, H3MEPEHHBIX B NOPAAKOBOH LKA (CM., HApHMED,
Tabanily 5), HenecooGpasHo NCNoNb30BAHAE KpUmepus 0OHOPOOHOCIIY
x* ("xu" — Gyksa rpeueckoro andasnTa, Ha3BAHIE KPUTEPHS YHTAETCS:

Sl
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"xu-xeadpam") [27], aMnupuyeckoe 3HaueHHe ;J{_fﬂ_m KOTOPOro BbLIMHUC-

nseTcs Mo ceayiomieii Gopmyne’ (Mpumep pacueTa NpUBEACH HHKE): .

n. .
; TN
(5) ZJAJH = N M Z
=t I s 17

KputHyeckie 3HaueHus ;{0_05 KpUTEpPHs Y’ 15 YPOBHS 3HAUNMO-

¢t 0,05 npusenedsl B Tadnuue 10 (cratucruyeckne Tabnuubl KPHTH-
YECKHX 3HAYEHHIl CTATHCTHUYECKUX KPUTEPHER JUISl Pa3NHYHBIX YPOBHENH
3HAYMMOCTH W pasiuyHbIX — B TOoM uucne Oombmmx 10 — rpananmii
LIKadbl OTHOLIEHHH MOXHO HaiiTh, npakTHuecky, B NoboM yueOHHKE
10 CTATHCTHYECKHM METOAAaM, WU B Lueuudnbnbm CTATHCTHHECKHX
Tabmiuax [6]). :
: Tabauya 10
KpuTHueckie 3auen s KpUTepus 3 A YpoBHs 3HadnMocTi ¢ = 0.05

-1 1 2 3 4 S 6 7 8 9

5
Koos | 3.84 | 599 7,82 949 | 11,07 | 12,59 | 14,07 | 15,52 | 16,92

AJITOpITM ONpeieNcHus 10CTOBEPHOCTH COBNajenil 1 pazanduii
JUISL DKCIIEPHMEHTANIBHBIX JaHHBIX, H3MEPEHHBIX B NOPAIKOBOI IiKase,
3AKIHOYAETCS B CTE/IYIOUIEM:

s 2
1. BblYMCIUTL A7A CPaBHUBAEMBIX BBIOOPOK X o — IMOHPHUE-

CKO€ 3HAUEHHE KpUTEepHA x2 no opmyne (5).

(=]

2
Cpaeums 3TO "3HAYCHHC C KPHUTHYCCKHMM 3HA4YEHHEM xO—OS-’

2 2
B3ATBIM 13 Tabnuub 10: ecnu X < Xyos, TO CAENaTh Bbl-
BOA: "XAapakTepHCTHK CpaBHMBACMbiX BbIOOPOK COBMAAANT
’ 2 2
ypoeHeM 3HaunmocTd 0,05"; ecnu ¥, > Xgos. TO cAenaTh

BBIBOJ "[AOCTOREPHOCTh Pa3IHuiil XapakTepuCTUK CPaBHUBaE-
MbIX BbIOOPOK cocTaBnseT 95%".

! Kpumepuii XU-KGAOPAN NPUAMEHUM NPU YCAOGUU, WO 048 2106020 3HaYeHUs DAiAd €
RIOBOT UB CPAGHUBAEMBIX GLIOOPOK HE MEHeE RANIY €€ YACHOE HOAVYUAU OanHbili dain,
mo eomsy Sy 28, D= 1 2 Lo Kposie, modo; icenamensio, umodse ucio
zpadayuii L Gung ye menee mpey. Ecauly= 2, ma ecmu ucnombiyemes. dugomomuye-
exan uxana {"da’ ~ “wem", "pewiiin® — "ne pelnt’ g m.Q), mo MoNCHO npUMEHAMY
Kpumeputi Ouepa — ca: wuNce Hacmomguil pazden.
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TTpumenum anropuT™ Ans JaHHBIX W3 Tabmuusl 5. CHauana Bbi-
yncisieM 1o Qopmyie (5) sMImMpHuecKHe 3uauenus kputepus ¥, s
npuMepa npuBeaeM pacuet. [lapaMeTpsl 3KCTEPUMEHTANLHON TPYMIThI
(N = 25) nocne okOHYaHHS 3KCTIepUMeHTa: n; = 2, ny = 13, n; = 10 (To
eCTb 2 y4allHXca NPOASMOHCTPHPOBANH "HH3KUIT" YpOBREHb 3HAHKH, 13
— "cpenHni" u 10 — "BpicokHit" — cM. Beilue TabnHly 5), KOHTPONLHOI
rpynnel (M =30): m; = 12, m> = 10, m; = §. Tloacranas B GpopMmyny
(5), monyvaem:

z == 5 13 10 5
Xo =25-30-[(———)/Q2+12)+(—-—)/(13+10) +
' 3 2530

25 30

+(ﬂ—i)3/(10+ 8)] =
25730

AHalorudHbiM 00pa3oM BbIYUCISIOTCH BCE OCTABLINECS M3 16
BRO3MOKHBIX PE3YAbTATOR TMAPHBIX CpaBHEeHHit Tpynn (3KCMepHuMeH-
TallbHas M KOHTPOJIbHAS IPYMIbI, 10 HAYANA U [10C/€ OKOHUYAHHS IKCTIe-
prMenTa). Pesynbrathl BuiuncaeHuii npuseaetsl B Tabnuue 11, Hueiikn
Tabminsl 11 cofiepxaT IMIHMpHUSCKite 3HAUEHHS KpPHTEpHS ) JUIs
CPaBHHMBAEMbIX TPYNN, COOTBETCTRYIOUNX CTPOKEe u cTonbuy. JKupHbim
IpHQTOM BBIASNEHbl Pe3ybTATEl CPARHEHHS XapaKTepHCTHK KCnepH-
MCHTaJLHOH M KOHTPONILHOI TPYMIEl J0 Hadala W MOC/e OKOHYaHNs
skenepumenTta (eMm. cpasrenns I w Il na pucynke 1 "CrpykTypa nejaro-
rHYeckoro akcrmepumenta"). Hanpumep, sMnupuueckoe 3HaucHue
KpUTEpUs X°, NOIY4aeMOe NPH CPABHEHUH XapaKTEPHCTHK KOHTPOJIb-
HOIl rpynmbl 10 HA4ama dKCrnepuMeHTa (BTopas crpoka Tabmuusl 11) u
SKCIEPUMEHTAIBHON IPYINbLI 10 HAyala dKcnepuMenTa (TpeTuil cros-
Hen tabnuuel 11), pagho 0,03

B paCCManjmawMOM npnmepe L = 3 (BblaeseHbl TpU YpoBHs 3Ha-
i"). Cnenosarensho, L—1 =2

, "epeanuit” u "BLICOKMH
U3 tabauuel 10 nonyvaem ausa L—1=2: ,;J[[fruj = 5,99. Torua u3 Tab-

CAL

HHI — "HU3KHH

nibl 11 BHAHO, 4TO BCE SMIHPHUECKUE 3HAUEHHS KpHTEpHS %, KPOME
pe3yabTarta Y., = 7,36 CPaBHEHHS! JKCMNEPUMEHTANBHON H KOHTPOJIb-
HOIf IpyNn nocjie OKOHYaHMs DKCIEPHMEHTA, MEHBINE KPHTHYECKOro
3HAYCHUS. v



Tatnuya 11

:‘)MHHPH‘-IECKHG 3HAYCHHA KPUTEPHUSA xz A0S JAHHBIX 13 TadaHLLL 5

KonrTpoabuas Dxenepunen- Konrpoapnan Irenepunien-
rpynna o TATBHAA rpynna nocae TAALHAH
nadana rpynna o OKOHYAHNA rpynna nocie
IKCNePHMenTa HAYAAA IKCNEPHMENTH OKOHYANMS
JKRCNePHMEenTa IKCHEPUMENTA
Konrposasuan
rpynna go
i 0 0,03 1,16 4,60
IKCMEPHMENTA
Irenepumen-
TAALHAS
s 0,03 0 1,34 3,82
HAHMANA
IKEHCPHMEHTA
Kontpoasuan
rpynna nocie
OKOHYAHNA L16 1.34 0 7,36
IKCIEPHMENTA :
Jrcnepiren-
TAALNAR
rpynna nocie 4,60 3.82 7,36 0
OKOHUAHIA ‘
IKCHEPHMEnTa

CnepoatenbHo "XapakTepUCTHKH BCEX CPABHUBAEMBIX BLIOOPOK,
KpoMe 3KCTIEepUMEHTANLHOH M KOUTPONBHOH PN Mocne OKOHUaHHs
AKCMIEPHMENTA, COBNAAAIOT ¢ ypoBHeM 3HauumocTH 0,05".

2 ; —
Tax KaK Youn = 7,36 > 5,99 = ¥ys5. TO "HOCTOBEPHOCTD paznuHii

XapaKTepHCTHK 3KCAEPUMEHTAIBHOIN

U KOHTPOJILHOI

OKOHYaHMA dKCrnepHMeHTa cocTapnsger 95%".

Hrak, nauaneHble (A0 Hauana 5KCACPHMEHTA) COCTOAHHSA 3KCMie-
PUMEHTATBHOI M KOHTPOJNLHOI TPYIN COBNAAIOT, a KOHeUHBle (mocne
OKOHYAHNA JKemepuMeHTa) — pasnauuarotes. CreloBarelbio, MOKHO
CHENATh BbIBOA, 4TO 2eKT M3MeHeHHH 00yCNOBAEH UMEHHO mpuMe-
HEHUEM 3KCTIepHMEHTANBLHONH METOANKH 00yYeHH .

Junxoromuveckas wKkana, OTAeAbHO pacCMOTPHM cliyyail, Koraa
HCIIOMB3YETCH AMXOTOMUYECKasl LIKaJa — NOPs/IKOBas LUKana ¢ BCEro
IBYMSI pasnu4HBLIMKM  YIOPAAOYEHHBIMU  Oannamu

rpynn nocne

Al

"BRICOKHIT"-

P Hinmepecno ommemums, wmo xapaxmepucmuku 3KCRepUMeNMAansnoti 2pyinoet o
HAYQRA U NOCRE OKOHYGHUR IKCREPUMEHME IAKIE COGRADQIOM ¢ YPOBHEM INAHUMOCTY

0,05.
54

e

[ ——

"nuskHity "enpaBumesnie: saganuem”- e crpasres”, "MIpolmes hecT"-
"He nipowen’ wirgs Xapaxreperiskol rpynht, moMHEd oI Y1

ee uneHws, SYAeTINENC YNEHOR (nnﬁ JIONS T POHENE. OF:- OB IEBRO Y HC .

na), HaOpaBLIMX SafaHHBHE, HANPHMEP. 3  MARCHAMATbHbEL Gant: (s
oblem cnydae ~ YMeio HieHos, 001aAaI0UIMX 3aJaHHBIM TIPU3HAKOM ).
Jns 3KCnepUMEHTANBHON TPYTITEL, OMUCHIBAEMOMN JBYMS YHCIaMH
(117, 1), TAC 71; — YHCHO WIEHOB pACCMATPHBAEMOM TPyMIibl, HAOpaBLLMX
HU3KHit Gann, n; — HabGpaBuTHx BLICOKMH Gana, n; + n, = N, fons p ee
wWieHoB, HaOpaBlIMX MakcuMambHbii Oann, pasHa: p =nz/N. Jlas
KOHTPONBHOI TPYIIbl, ONUCLIBAEMON ABYMS ancnamu (ni, ms), rie
my +my; =M, gons ¢ ee 4neHoR, Haﬁpaamnk MaKCHUMansHBI Oann,
paeHa: g = m; /M. '
PacecmoTpum npuMep: 1as kakaoro U3 cronbuos Tabiuuiel 2, cuu-
Tas, 4TO BO3MOMKHbLI [ABA YpOBHA 3HaHHIl — "He ycBOWSM Mmarepuan”
(4HCTI0 MPABHITLHO PELISHHBIX 3a7au MeHbiue aubo pasuo 10) u "ye-
MEeIHO YCBOWIM MaTepHan" (YHCo MpaBHIIbHO PELUEHHBIX 3a/la4 CTpo-
ro donswe 10) onpenensem pacnpesefeHne UNeHOB SKCIEPHMEHTAN b-
HOH W KOHTPONBHOI FPYIMEL 1O ABYM YPOBHAM 3HAHHI W 1osyvaem
Tadauuy 12 (ans 3KcnepuMeHTANAbLHOI TPYNNBl A0 HAaYana SKCnepHMeH-
Ta p = 0,72 (nnw 72%), nocne okoH4YaHHS akcniepumenTa p = 0,92; nng
KOHTPOJILHO# Tpyniel 10 Havyana skcrepumenta ¢ = 0,70, nociie oKoH-
YaHUA aiccnepnMeHTa gi= 0 60) ;
) iy W R g Rl g ;*_rmgwéjg
Pyt é’r‘ﬁf:gﬁx‘wﬁémﬁléckuﬁ HIMepeHing YOk waﬁﬁﬁ B RO

HOIl H 3KcnepnmeHTaanon rpyAmnax a0 | mocne IKCrnepuMenTa

BE L
e o

Kowrpolt | Dxene- | Kon- DKrenepu-
LHas pHMEH- | TPOJIBHASI | MEHTAb-
rpynna | TaasbHas | Fpynma | Has rpynna
a0 rpynna nocie noce
HAYAIA 1o OKOHYA- | OKOHYAHHH
| JKCne- Hauana HUS IKCHEpH-
puMenta | oJkene- | Iwenepu- MeHTa
pUMenTa MEHTA

Tlonsi, KOTOPYI0 COCTAB-

AT yyaliecs, He 0.30 0,28 0,40 0,08

YCBOMBLIHE MATEPHA

Jlons, KOTOpylo CocTaB- ; :

JHIOT YYAUHECH, 0,70 0,72 0,60 : 0,92

YCBOHBLIHE MATEPHAT ‘

T T N I LTI OIS Jy RO St Rt R SRR




- BANgIaHELIX, HEMEPERHBIX B 'nuxomunqécmﬁ WKane yenecaobs
PASHO HCNONB3OBAHHE KpUmepa- @wuepas, % KOTOPOTD, SMNHpHLe-
CKOE SHAHEHME Py, BHIYHCIIRETCH T enemnomcm q)opmyne (ap;ccﬂuyc
moxceT buiTh BpucHe R Excel) . 2 o b nnagT

AT I M ity Foar A
(6)- . = |2 ArCSin(n[8) = 2 a?csam(@)l ey,

Kpurnyeckoe 3Hauenue ¢pgs kputepus Ouuiepa s YPOBHS 3Ha-
ypmoctr 0,05 pasno 1,64.

AJITOPUTM ONpENe/ISHNS JOCTOBEPHOCTH COBNANCHU H pasiHyinii
[A8 9KCTIEPUMEHTANRHEIX JAHHLIX, M3MEPEHHBIX B AHXOTOMHYECKOH
HIKaje, 3aKI0UACTCS B CeIYIOIHEM:

l.  BbIYMCIUTL AN CPaBHHBAEMbIX BHIOOPOK (2., — IMIHpHYE-

CKOC 31avenue kputepus Quuiepa o gopmyiie (6).

2. CpaBHHTb 3TO 3HA4YE€HME C KPHUTHYECKHM 3HaUCHHEM
Woos = 1,641 ecmn @, < 1,64, TO caenarh BbIBOA: "XapakTepH-
CTHKH CPaBHUBAEMbIX BLIOOPOK COBMAJAIOT C YPOBHEM 3HAUM-
moctu 0,05 ecnn @, > 1,64, TO caenath BBIBOA "HOCTOBEP-
HOCTb  Pazmuuiil  XapakTepHCTHK CPaBHHBAGMBIX BBIOOPOK
-cocTtasiser 95%".

[IpumenumM anropuTM Ans 3KCNEPUMEHTANbHBIX JAHHBIX M3 Tad-
adubl 12. Cravana seiumc/siem no gopmyne (2) aMnupuyecKue 3Hade-
Hust kpuTepust @uinepa. Jns npumepa npuseaem pacdet. [lapameTps
3KCMepuMenTalbHON rpynnsl (N = 25) nocsie OKOHYaHHA SKCMepUMeH-
ta: p =092, koutponeHo#i rpynnbl (M = 30): ¢ = 0,60 (cMm. Tabauuy
12). TloacraBnss B popmysy (6), nonyyaem:

%,,, = |2 arcsin(4/0,92 ) =2 clrcsm(\/_ )| \/ﬂ

AHanorHYHLIM 00pa3oM BbIYHMC/IAIOTCS BCe oOCTaBLiuecs uz 16
BO3MOMKHbBIX PE3y/NbTATOB MAPHBIX CPABHEHWHl rpynn (dKcrepuMeH-
TaNbHas ¥ KOHTPOJLHAS IPYIlbl, 10 HAYANa W [OC]IE OKOHYAHUS IKCHe-
pumenTa). PesyibTarhl BhiuncieHHit npuBeaeHbl B Tabnuue 13. fueliku
Tabauuer 13 cozpepikar sMnupuueckue 3HaueHusi kpurepus Duwepa
Ajls CpaBEABACMBIX,. IPYMN, coo*rsemrnyrom X GTPOKE M, .,6]‘03161{3!

- S

BTN "
"B qu@mmuwc}wu cmamucmuxe cyu;ecmwem HECKOMbIO KpUriep: \
HEHGRBaM. DOUH) U3 NUX = TIQK HARISURMOS Y2NOG0E npeo6pa&ﬁsanﬁe riaaniﬁuy.c?ame
1o kpumepnem Quuiepa Gydes HOHIMANL HAIERHO Y2RO80E npeaﬁpasaaanue Puwepa.
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Apusivipr (oM BHIISHRHBI X HEL Gpi}i?ﬁénnmmpamp}{cmx
AKCIMEpUMEHTanBHON UkoRTPONEROH; PYINGLA AR I ROCAT OROHG
uaHIsL SKCHepUMERTa. (CM. Epanmentond i Tnmipucymce 1. "Crpycaypa
nenmmgemero:amﬁnpmmeﬂm) st BT w0AME S ISTAD

. Hanpu Mep,rﬁiﬁnzﬂpﬂqem@e. RSO :mpﬂrepmmﬁnmepa,» THRIYH
qaeuomanpu cpameﬂuﬂwxﬂpamep;gcmxl .@H’Bﬁ@ﬂﬂiﬁﬁ*4m}gﬂ151‘zm
HauANajaKCHCpPUMENTa  (BTOpaS CRPOKA riabauuis of By BidKCIigpUMen
TaNLHOM rpynibl 40 Hayana SKCnepuMeHTa (TpeTuil cronden Tadinubl
13), pasuo 0,16. CnenoBarenbHo "COCTOSIHMS DKCIEPUMEHTANBHOH 1
KOHTPOJBHOH TPYNM 70 Hauana SKerepAMeHTa COBMAMIAKT C YPOBHEM
suayumoctH 0,05,

Tabnuya 13
DMOUpHYeckie 3HaueHHd KpuTepus Puiuepa
I JaHHEIX U3 Ta0mHLbL 12

- KontpoabHas DKenepiuMeH- Konrposisnan IRCnepumen-
rpynna 1o TAALHARA rpynoa nocae TaAbLHAS
nawaaa rpynua ao OROH AN ST rpynna nocae
IKCMCPUMEHTA HAYMAAR IKCHCPHMENTA oKOHuANEH |
IKCHEPIMENTA IKCMEPIMEHTA
Koutpoasnuan
rpyuna o ; :
G 0 0,16 0,81 2,16
IRCMEPHMCHTA
Ircnepumen-
TAALUAR ] i
rpynna o 0,16 0 0,94 1,92
Hauamna
JRCOEPUMENHTA
K(][iTpUJ!bHHH
IPYHIA nocjae e
OROIUYAN A 0,81 0.94 0 2,94
f:\!\"(‘l!CPIIMCHTﬂ
FrenepuMen-
TAALHAH
rpynna nocie 2:16 1,92 2,94 0
OROHTANMT -
IKCICPHMEHTA

Tenepb aHanorvyubiv 00PA3OM CPABHHM XapPAKTEPUCTHRY 3KCTe-
PUMEHTAILHON 1 KOHTPONLHOW TPYNn Moc/ie OKOHYaHHA IKCHEPHMEH-
ta. Tak KaK. (om = 2.94 > 1,64 = (P TO "JIOCTOBEPHOCTh  Pa3NMUHil
COCTOSSHHI IKCIEPHMEHTANTEHON 1 KOHTPONBHONH IPYILI [10CTe OKOHYa-
HUA SKCTIEpUMEHTa cocTaBisier 95%".
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Wrak, HavambHbie (0 Hayalla HSKCNEePHMEHTA) COCTOSHNUS 3KCMe-
PUMEHTANLHOMN H' KOHTPOJBLHOM IPYINN COBNAAAOT, & KOHeYHbIE (nocne
OKOHYaHKg JKCNepuMeHnTa) — pasfuvatorcs. CneaoBaTenbHO, MOKHO
C/IeNIaTh BbIBOJ, YTO 3((EeKT u3sMeHeHUil o0yClIOBIEH UMEHHO NpUMe-
HEHHEM 3KCTIEPHMEHTANbHON MeToRuky obyueHnd. OTMeTHM, JaHHbIl
BLIBOA (O/I1H M TOT 3ke) OblI MOJNYYSH NpH NPHMEHEHHH K COOTBETCT-
BYIOIIMM 3KCMEPUMEHTANIbHBIM JaHHBIM BCEX HETBIPEX KPHTEPHEB —
Kpamepa-Yanua, Bunkokcona-Manuna-Yurtuu, 3 1 Guwepa’.

6.5. AJITOPUTM BbIBOPA CTATUCTHUYECKOI'O
KPUTEPHS

Jasepluys OMUCAHWE METOJMK aHanu3a NaHHBIX, TTOACHHM, Kak
ciesyeT BbIOMpaTh CTATHCTHHECKHE KPHUTEPHM, TO €CThb TNPHUBEJEM
anropuT™ BEIDOPA CTATHCTHYECKOTO KPHTEPHS — MPOUEAYPY MPUHATHS
pelenns OTHOCHTENLHO TOro, Kakol cTaTHCTHRecKuil Kputepnii uc-
TONB30BaTh B TOM 1l HHOH CHTYaLMM.

B nepsom npndamkeHnn TOT aNrOPHTM Ype3BbLivaiiHO MpocT: ec-
JAH JAHHBIE MOAYUCHBI B Pe3yabTaTe H3Meperiii B IKrajie oTHOUIC-
HHI, TO CleVeT HCHoAb30BATH KpuTepuii Buaxoxcona-Manua-
Yurau (BMYVY), ecan B nopsaakoroii mkaie, To kpurepii xz =i

Bosmoxknbie MoaH(HKaliy 3TOro NpaBuia NPWHATHS peLueHui
(yanTsiBatome Gosburee 4incao (akTopos) NPUBEASHBI HA PUCYHKE 8.

et 1)

; Hepeuucaennste wemoipe kpuniepus 061adaom pazanoi "sowHocnse' — 603MoNc-
HOL CAYHaU, Ko2oa, nanpusep, npusterenue kpumepus Kpamepa-Yoaua wau kpuntepus
Bunicoxcona-Marna-Yumnu & 0auitbidl, UsMEPEHHBIN 6 WIKAAC ONHOMWEHUT, COUDEmenb-
CRIGYEM O RALUMNL CIIAMUCHINECK Y IHAXUMBIY PAZAUNUT, & RPUMCHEHUE KPUMEPUR )
K EM HCC INPUPUNECKIUM PEIVNLINAMUM, NEPECCACHIILIA 6 HOPAOKOBYIO UIKARY, Ceude-
measemeven . ¢ cosnadenun xapakmepucnuik (es. maxxce obdcyacdenue nomepn
uigpopsaya npu nepexode oM WKARL: OMHOWEN I K HOPAOKOGON WKale Guiue ¢
nsamoat pazdese). Ioamory MoXcRO peroNendosans MakcuMAansno ucnoab08ams 6Clo
AONVHEHHYIO 6 Pe3VabNane “Redgzosiiiecko20 sKenepusienma ungopmeauo — eciy
UIMEPCHUS RPOGOOUANCH 6 WIKGAE OMIOWEeHUT, 0 1 0Gpadamuieantt dairbe credvem
¢ N0 UIKkaRe, Nepexoos Kk ROPIOROGOL WKAIe MORBKO 6 CAVYAE KPAtinell Heodxodumo-
cmu (Cu. PUCYHOK 8).
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Pe3ynbTaThl SKCNEPHMEHTA

/‘\\\

H3mepenus b Hsmepenna s
LIKAIE OTHOIIEHHH NopAAKOBOH 1IKane

IMposepxa I IMTposepka Yneno Yicno
COBHAIEHHA CORIIA/IEHMN RCEX rpazaumit L>3 rpanatmii L=2
CPEIHNX TIoKa3aTenc
e
Yucno paziauua-
HOLIMXCH 3HaYe-
i mano (<10)

/\

Yueno pazimya-
HOLLMXCH 3HAYE-
Huit sesinko (=10)

T

Obnem Obpenm Obnem Ofben
BBIOOPKH BEIOOPKU BLIOOPKH BBIOOPKH
Mail BEJHK BEJIHK Mal

N,M=50 N,M>50 N,M>50 N,M=50

\ Y Y Y
Kpurepuit Kpurepuii Kpurepnii Kpurepuii
Kpasepa-Yanmua BMY o $uinepa
(pasnen 6.3) (pazaen 6.3) (pazzen 6.4) (pazzuen 6.4)

Puc. 8 Aﬂzopunm ebzoopa CIMAMUCMUYECKoeo Rpumepw!
PO T RITR T AL CuRBHOTL, WO o L SaCEHREDS OHTR & 0|0  sqaunid
RSN G 0 B DR s OO0 ST AR DL RRIAL

T

=0 ‘Amr-opamsr nmﬁnpawrazrmﬂneemﬁm RPIFEPHIL, 15U AL
o Bo-TepabiX, HEOGNRGAHUNO OTpelef b KEKAN:IWKaNa AMEPSHHN
u‘cmmyewmsamvmeﬂmi A O PROBRI: i MR8 0 ey LMY

Jlis WKanel OTHOIIGHWH CNEAYET pellldTh, COCTOUT JiH peliaeMas
3aja4a B OOHAPYKEHHH PA3NNUMS CPEAHHX 3HAUCHHIT (MaTeMaTH4eCKHX
oxnaannii). Ecnm — fa, To MOKHO HCMONL30BaTh kpurepnii Kpavepa-
Vanua (pasmen 6.3). Ecnu ke cnenyer OOHApyKuTb MPOH3BOJLHLIE
pasanuMs XapakTepUCTHK BLIOOPOK, TO CACHYeT HCTOIb30BATH KpHTe:-
puit Bunxonccom Matina-Yuthu (pazaen 6.3) nnu KpuTepHii ,(, (pasnen
6.4).
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Ecnu uuciho, pasnnqalomuxcn Meazc,zly ‘cobott sHAveHui" CpaBHH-
BacMbiX BLIGOPKAX. BSIHKO{Bonee HELATH); TO. -HENecoo0pasHo Henob-
30BaHHe kpUTepus-BunkokCona-Manna-YUTHH. -+ . o

Ecinvi yncio pasnivaloumxcs. Memy.coﬁaﬁ 3Hatreﬂuﬂ cpaBlm-
B&EMbIX Bblﬁoplcax #ano (Metee aecsTH), ',ro nptmzné,tlx ’rpymmpoaxy
pe3yikTaTOB H3Mep<_:H_ﬂ_uﬂ(1;0 €CTh, nepe}uui 0T Imtﬁm,T amg;uenniﬁ K
ﬂopanmsoﬁ WKAIE — CM. BRIUE TISTHIA. pasnen}, MoxHo ncng:mgoéa'rlb
Kpurepuii y. N LA

Hanee, anajorHyHO paccykaas, ecin obbem BBIﬁOpOK man’
(N, M £ 50), To cieayer uenoib3oBaTh KpuTepnii Buakokcona-ManHa-
Yuthu (NpH Manom uucie pasaHvyaloluxcs 3HAYeHui B 5TOM ciydae
MOYKHO HCIIONL30BATE H KpUTEpHii %).

Ecnu obbem BbIOOPOK BEHK, TO, ONATH XkKe ¢ TOMOIILIO rpynmu-
POBKHU PE3YJAbTATOB HIMEPEHHH UMECT CMBICIT HCIONL30BATD KpHTEPH

ns nopaakoBoii Wkankl B cliydae, KOTAA 4ucao rpagamuil (pas-
JIHYHBIX Gamnos) Gonkuie GO PaBHO TpeM, HCTIOAR3YETCSH KpUTEpHii
% ecan Ke ﬂpMMﬂHﬂnaCb JUXOTOMHYECKAs LIKana, TO MOKHO MCIO/b-
30BaTh MO0 KpuTepnii X, 6o kpuTepnii dumepa — cM. pasaen 6.4.

ﬂcnonmealme KOMNLIOTEPA NPH aHaIA3e pe3yNnbTaTOB NIEAdro-
rHuecKix slei‘:nepnmen'rna““f'”ﬁecomneﬂno uenecoodpasto. OnHako,
ucnon}_,%onarb cm'{ucmt}ecﬁme Kpmepun,, "saimmTeie” B NakeThl mpo-
rpaMM-Ceayer _00TOpONAi0. Ble YeThIpE ONMMCAHHLIX BBILE CTATHC TH-
YECKHX KPHTRPHA (Kpamepa-Yorua, BHJIKOKCQH@@-ME&HH&-VHTIW % u
@rirepa) KOPPEKTHO PEANHZ0BAAH B IPOQECCHONANIBHEIX CTATHCTHYS-
CKHX NAKeTaX, cpeAd KOTOPHIX MOXKHO BLIJIENHTL H PEKOMEHOBATH K
HCTIONE30BAHHIO: TAKHSHAKOONEE  PACHPOCTPAHSHEBIE HAKSTEErGTATH-
CLHYSCKOTO aHalysa.xak: Stalistica, StatGraphivs.u SPSSurOmmaxo,
YNOMAHYTHIS 1POTPAMMBIL, - BO-IEPBEIKN ABIAQTCA ~THLCHIHOHHEMY, U
CRONN;AOCTATOUHYTAOPOr o BorBTOPSIX, GHH . JOCTATORHO,: CEMHE! 1
TREOYIOT  SHAYHAG IBHBLX : BDEMEHHbIX « JATPAT: Jisii| CBOETO QCE0eHYSr
Hapamei OTHM; eymacmymw HECTPYMEHTH! fmramcm@i:wxom anra;wsa
Jln mn’ T L =¥ Y A BT N
4 HWp;tM&p ‘abiBopratGl, 2, 22l l; 2, mm cooepmmeaeewam pagﬂmm
3;;41 1y 3&1;:;;;:5' 4 dsotjicy. Lo ace spems, anpuncy, eptdoprd 2y LS, § 4,A2\;
Z .19) MO0 Hee:o6vema (Cecins w:e,wenmms) codepmm decxmz, pasﬂutmw.x .?H'a'.l(;'-
Hu,
2 Honsmuo, umo npueodtwbze 2PaLY bl WUCTE PAIAUMGTOUFHXCH MEWCAY COBOR snauenui

; 6’ 0, u obvesa suibopox ~ 50, npumeprel, HPUGRUILMERDHS!.

B 3NeKTpoHHbIX Tabnuuax Microsoft Excel, Bxoaainyx s cranAapTHbiii
komniekt Microsoft Office ¥ ycTaHOBIEGHHBIX, HABEPHOE, HA JKOOOM
COBPEMEHHOM KOMMbIoTepe. OAHAKO, K COMAIEHHIO, HI OIMH M3 YeTki-
pex peKOMCHILYEMle CTATHCTHYUECKHX KPHTEpHEB HE peanu3oBaH B
Excel', noatromy MokHO MOCOBETOBATH TIPOHM3BOAHTH PACHET SMIHPH-
4eCKUX 3HAYCHHH KPHTEPUCH pr‘myfo (Bce HeobXxoauMble QOpPMYIIB!
[IPUBE/ICHBI  BBILLE), HCIONb3YS KOMIBIOTED WM  KaLKYJIATOP AnA
MOJIyYeHHs! ONUCATENEHON CTaTHCTHKH M ABTOMATH3ALNH PACYETOR.

IlAaEupoBANKe TICAATOTHYECKOro 3KcnepuMenTa. B 3akmoye-
Hie HACTOSIUEro pasjesa OTMETHM, HTO, HECMOTPS HA TO, 4TO BhILIE
06cyxaanock TPUMEHeRNe CTATHCTHHECKHX METO/I0B K yIKC TONyuCH-
HBIM B PE3YTBTATE NPOBEACHHSA NEAArOrMYECKOro OKCACPHMEHTA NaH-
HbIM, 3HAHHE 3THX METOJOB TO3BONAET MUIAHMPOBATh IKCIEPUMEHT, Ha
cTanuu ero moaroropkn. Hanpumep, dopmynei (3)-(6), onpeaensioniyie
SMAUDHYECKHE 3HAYCHNS KPUTEPHER, COBMECTHO C (PMKCHPOBAHHBIMH
KPHTHUECKWMA (MX 3HAYCHRAMNIITIOSRONSION 3apance (0 HPOBEACHHA
IKCNEPHUMCHTAYY O‘IE(;HHBaTb HeeGxoAnMbIHLOOBeM BHIGOPKHU 1M ApYrHe
BakHbie TapaMeTpbi. Kpome Toro, ecnu 0 Havana SKCTiepHMeHTa
BBLISBAEHO CTATHCTHUECKH 3HAUMMOE PasjiiuMe XapakTepuCTHK IKCTe-
PUMEHTANBHOIT 1 KOHTPONBHON FPYII [10 HHTCPECYIONIEMY HCCIeN0BA-
TeNs KPUTEPHIO (HarmpHMep, Mo yCreBaeMoCTH), TO NPOBOJMTE JKEMe-
PUMEHT He MMEET CMBICTA, TaK KaK HHKAKHE Pe3yNbTaThl CPABHEHUSA
XapaKTepHCTHK OTHX CPYNT TOCTe OKOHYaHHA dKCMEPUMEHTA, HE no-
3BOJIST BBISBUTH BKJada CPABHHBAEMOTO C Tpa,ulduHOHHblM nejaroruye-
CKOr0 BO3/eiiCTBHSI.

' B konnwromepnoti npoepamme Microsoft Excel onn Windows wmeemcs tcpumeprm
coznacus Y, OMIUNAIOWUTICH (M ORUCAHHOZO GbIUE KPUMEPUSR odnopodHoCmU X\
JODMOMY RPUMEHEHIE NEPEO20 MONCETL APUGECINU K HEGEPHDIM PE3YILMAINM.
? Anomepnamusoit  A612emcs  UCHOALIOGAHUE  QONOIHUIMENbHLIX - CIRARTICIMUNECKIX
nadcmpoer k Excel = Megastal, XLStat, komopoie M0icko HAimu 6 ¢6oBOOHOM DoCmy-
ne ¢ Humepreme. B omux naxenax Xopoulo Npeocmasienvt NenapaMemnudecrue
. Memodbt — i\pumepzm Bunroxcona-Manwna-Vumuu u opyzue,
3 Koneuno, uem 6oablite 06ueMbl GHIOOPOK, HEM 6 HEKOMOPOM CMOICAE RYHME, MO eChtb
meam mpowe dydent 06OCHOGAN L PAIAUYUS, €CAU OHY eCib. Ho, ¢ dpyeoil cmoponbl,
APUBAEUCHUE K NEOAZOZUNECKONMY IKCHEPUMEHNTY KaNcO020 HOGO20 YHacInitika mpeoy-
em oM UCCACO0BAMEns ONPEOETeRIbLY VCUAUT, NOINMOMY YeAecoobpasHo sapanee
APIAEPHO ONPeOLTUMS MPEBYelblil 00beM B6I60POK.
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KaK OTMEMANIOEE BBILIE (CM upas.aen'z JCﬁpymypa'nenaromqe-
cmem ‘IKeNepUMenTa"), Hemkio MHO0Oro NegarorHYecKoFOLIKCIEpIMEH-
T8 BAAETCS SMANPHYSCKOS HOATBEPHALHHE HWIH ONPOBEPIKOHNE THAG-
"T@EB  |MCSNCHOBAHMA.  W/HIALYL\ CAPABERTHBOCTY b s TCOPETHHECKNX
{Pe3yNILTATAR, TO €CTS 600CHOBARNE TOTE; TG TP/ IAra¢Moe MENarOTH-
YeCKOe BoaAelicTBHE (HanpHMep; HOBBIe coNepikanne; GOPMbE, METONEI,
opescTBa oOyHeHHR 1o, GongessdibexTusio tumapganoncib, Ha-
:000poT + MeHee d(bexTuBHO). [T ITOr0, KakMuBIMYMyHEo6X01EMO
1noKazath, 4to, OyLy4n NpUMEHEHHBIM K TOMY ke 00bekTy (Hanpumep —
K Tpynie y4alluxcs), OHO Aaer APYrHe pPe3yabTaThl, 4eM NMpHMEHeHHe
TPaAULHOHHbIX NEAArorHyecKHX BO3AeicTRHi.

JIst 3T0r0  BbIAASETCH SKCMEPUMENTANbHAA IPYNNd, KOTOpas
CpaBHHUBACTCS C KOHTPOJIbHOI TPynnoii. Pasnuune addexror nearo-
mqecmm( quaﬁcmuﬁg 6ym E@QEHQB&HO; QI B O EPYTHIS,

apakrepUeTiaM, pasidta-
musscx uecne peaﬁmsaunw;gegaromqecxnx Bm.ﬁeﬁm_ e (Efmuosarémg-
Igo, ereﬁye'rca np@g&;c'rmna‘ e paBHeum m nmmaaw,;gmiﬂﬁmﬂegagm

_- : : m&sx L¥;;-:.-. i
g’BangaIs dﬁq,exmm Trém @mqecxgm atccnepﬁdviema, Kalgrrrpaa 1 5,
ﬂanmmﬂ mosw{yEaBees;; qumﬂﬁg cm:gynﬁméggu pykOROIHTENR
OPraHos yrrpaanemrm 06pAsOBAHAEM H T.1.), 4 KADKj#bTHH uenQBeK MHIH-
BUAYAJIEH, "0 TOBOPHTL O coBRAieRtn it pa:muqun xapam‘épuc'mx
‘axcriepUMetTanbudi |- KGHTpOJTBHOu Tpynn MOXHO nmuiife 'B. uncto
(])opmamnom cratueTHteckom cMbicie. JTig foro, UToBhl BHISCHUTE,
asngmrcs T SOBNAnEHHA UK pa3nnqﬁsr%31yﬁaﬁnbmu ‘H*“nﬁnbsym‘dsx
c‘F&‘r ctuiecine Mﬁr&}m réﬁ‘rbpme 11058 mﬁ*ma oCHOBAI MY fidt in,rx,
riofy4eHHpX B “pedyarrare axcucpumeira, npm; Th oro% i
pelijetine 0 COBHALSHUAX UIH PasIMURIX. A
AOBWWMIT ANTOPUTM MCIONL30BAHHS” cmmcmii' UK Kpmepnea
NPocis” A6 Havana 'W Nocie OKOHYAHMS axcnepmmema a ocr{osamm
HHopMALMY O pesynLTATAX: nabironehuit” (xapaiTapi Gl
axcnepumewranwoﬁ n KOHTpDanOﬁ rpynnm) .BBJHHC,_ fm,:,a 3Mnup>u¢
HECKOE 3HAYEHHE . KPUTEPHS (AITFOPHTM. BEI6OPA CIATHETHYNECKOTO KpPY-
T¢pAs TPHBEACH BHILIE B paan,ene 6 5 cpopmynm m‘m Blaltmcﬂennw =B
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pazgesnax 6.3 u 6.4). D10 YMCIO CPABHMBAETCA ¢ H3BECTHBIM (TabHY-
HbIM) YHCIIOM — KPUTHUECKHM 3HaYeHMEM KpHTepHst (KpHTHHECKHE
3HauYeHUs' [ BCEX PEKOMEH/yeMbIX HAMH KPHTEPUEB MPHBEACHbI
Bbille B pasienax 6.3 u 6.4). Ecin aMiupuyeckoe 3HaueHne KpuTepua
OKa3bIBAETCS MEHBIIE WA PABHO KPHUTHYECKOMY, TO MOXKHO yTBEp-
JJATh, YTO "XapaKTePHCTHKH IKCAEPUMEHTANLHOI H KOHTPOIbHOTH
rpyii cOBHAAAI0T ¢ yposHeM 3nakdnMocTH 0,05 1o CTaTHCTHYECKO-
My KPHTEPHIO ... (Janee clieiyeT Ha3BaHUe HCNOMb30BAHHOIO KpUTe-
pusi: Kpamepa-Yanga, Buikokcona-Matta-YuTHu, Xu-ksanpar, Oi-
wepa)”. B nporHBHOM ciydae (eCnM  OMIHPHYECKOE  3HAYCHMEC
KPHTEPHA OKA3BIBAETCS CTPOTO GOMbILE KPHTHYECKOTO) MOKHO YTBED-
JJaTh, 4TO "MOCTOBEPHOCTH PA3IMuMHil XAapaKTepPHCTHK IKCHepH-
MEHTA/ILHON H KOHTPOJLHOM rpyrm M0 CTATHCTHYECKOMY Kpll"l e-
puio ... papna 95%". &3 ¢

CJle10BaTENbHO, €ClH XapaKTepHCTHKHM 3KCMePHMEHTaIbHOM |
KOHTPOALHOI FPYIN 0 HA¥ana SKCNepHMEHTa COBMA/AIOT ¢ ,ypoanexa
snauumoctd 0,05, 4, OXHOBPEMEHHO € 3THM, JOCTOBEPHOCTL Pasiiniuil
XapakTePUCTHK HKCHEPUMEHTAaNbHOMN - U KOHTPOIBHOIL. rpynf. nocne
HKCTIEpUMEnTa pasHa 95%,; TO MOKHO CACNATH BLIBOA, YTO® "HpHMCHe-
HHe HPeANaraeMoro IeJArorHiecKOro BO3AeHCTBUS (Hanpumep,
HOBO#H METOAHKH 00YUYeHHs) BPHBOANT K CTATHCTIYECKH 3HAMHMBIM
(ua yporne 95% no KpUTEPHIO ...) OTHAHHHIM pe3yaLTaToR’.

Urak, B nacTosiiel pabote Mbl NONBITAANCH H3N0KHTH Ha 10C-
TYNHOM ypoBHe "peuerntol” TPUMEHEH#s CTATUCTHUECKHX METOA0B BpH
peleH1H THTIOBBIX 3ajla4 aHANIM3a JaHHbIX B Me1arorHYeCcKuX neeneo-
BaHMAX. B TO ke Bpemsl, He cie/yeT 3adbiBaTh, YTO pacCMOTpeHbl AL
HECKONBKO, XOTs ¥ Hauboliee pacnpocTpaHeHHbIX, HO BCE-TaKki HOCTa-
TOUHO MPOCTLIX CHTYAUHH. ApceHa ke COBPEMEHHBIX CTATHCTHUECKIX
MeToz08 ropazac Goraye. bhiTh MOXKET, OCBOCHHE U NPUMEHEHUE ITOTO
apceHana MOATONKHET Meciaenoparencii B obmacti Nefaroruqeckux
HayK KaK K PacilMpeHuid COOTBETCTBYIOUIMX TMpeaMerTHbix obnactet,
TaK W K MOBBILEHHIO YPOBHS 000CHOBAHHOCTH HAYYHBIX PE3Y/ILTATOB.

! Hanommion, wmo estuie stoi pewainu ozpanuvumoes 0,05 yposten 3fm=ummc’n;trr u,

COOMBEIMCMBEHHO, 95%-v11 YpOGHE DOCINOGEHOCHTIN PAZAUYI.
2 [oHanno, WMo 6 KaXedon KOHKPENLos cayude ofuie mepmuHsl "Xapdkmepucniura
epyanet”, "nedazouneckoe sosoeiicmeate”, "pegyneiai” 3aMenAIoNCs Ha KOHKPLINHbIC

XAPAKMERUCMUKU, GOF0eHCINGUS U PEIVALIAmbL.
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Yeamae.l}me uumamenu! Y CTATUCTHYECKHE METOAbI
[Ipeanaragmas KHMra BXOMHT B Hosyiﬁ ceprio «CratucTuueckine . B IEJATOTHYECKHX HCCIEXOBAHUAX
MeTonk n3parensctia «M3-Tpecey. B 3Toi cepun OylyT BbINYCKaThes (TUIOBBIE CJYYAMN)

HayuHble MOHOrpadMH MO Pa3nHYHBIM TEOPETHYECKMM H IPHKIAIHEIM Ha-
NpaBACHMAM. CTATHCTHYECKHX MeTON0B, yueOHuki M y4eOHble nocobus,
HallMCaHHbIE Beayluumn ucchenopatensmu. OCHOBHAA LeJb CEPHM - BBINYCK
HaYYHBIX MOHOTrpa(uil, ABIAIIHXCA ONHOBPEMEHHO YUCOHMKAMH M T103BO-

HbIX HCCNENOBaHHM. ! '
- Kuuru cepun nocesiueHsl NPUKNAAROM CTATHCTHKE 1 JIPYTHM CTaTH-
CTMYECKHM METOAaM oﬁpaﬁo"mpl H AHAJIM33 JAHHBIX, & TAKKE NPHMEHEHHIO
CTaTUCTHUECKMX METONOB B TeXHHYECKHX, COLlPlaJ'IbHO SKOHOMHYECKHX, MEi-
IMHCKKX, HCTOPHYECKHX W MHBIX HechenoBanuax, OHu oxamy”rca NOJe3HBIMH
[ MHKEHEPOB, 3KOHOMUCTOB, MEHeDKepoB, COLHMOIOroB, Bpaueil, Bcex
HayuHbIX pabOTHHKOR M CNEUMaTHCTOR, bl npocpeccmﬂanbl-:aﬁ LEATCNBEHOCTD
cBs3aHbl ¢ 06paboTrol 1 aHaTTH3OM TaHHEIX, ik |

Penakumonnniit  coger cepun cozgan  [lpaenenunem Poccuucxou | Tloamucaro B neware 29.01.2004

ACCOLUMAUMK CTATHCTHYECKUX MeToMoR (yupesxkaena B 1990 r.). [looueHke | Dopmat 69x90/16. Tleyats odcernan. Bymara ocernas.
Tpasnenus, Buinyck cepud «CTATHCTHYECKHE, METOABD MO3BONIMT 3aMETHO Iapuutypa "Taftme", Yen. meu. . 4,25.
HOBLICHTE HAYUHBIA YPOBEHbL W IPAKTHYECKYID 3HAYMMOCTbL OTEHeCTBEUHBIX Tupax 3000 53, 3akas 4109,

HayUHbIX MCCACAOBAHMI, NPUKNAIHBIX Pa3paboTOK U Nperojasansg B 0bnacT ‘
CTATHCTHYECKHX METOIOB. ,
Haneemca, uTo HoBas CepudA NpHBISYEST BHAMaHHE u OyleT nonesHa ‘
KaK CTYAEHTOB M MpenofasaTeiM, Tak 1 npoeccHOHANBHEIM HCCHEN0BaTE-
JiAM. Kenaem BceM MOTEHHHAIbHBIM YHTATENIAM HaHTH 4TO-TO nonesHoe [ |
celu. |

OtneuaraHo ¢ rotoBeiX mieHox B AIMK
r. Homonenoeo, Kamnpekoe wocce, 1. 4
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