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IMPEIANC/IOBUE

HeorhemsieMOll 4YacThl0 COBPEMEHHOW IICHUXOJIOTUYECKON HAYKU
ABJIIETCA DKCIIEPUMEHTAIbHOE HcCcile/ioBaHue. B mpoliecce HabGII0eHUN,
Oecesl, AaHKETUPOBAHMS, TECTUPOBAHUA ¢  IIPUMEHEHUsA JIPYTUX
MUAaTHOCTUYECKUX METOJUK WCCJIe/IoBaTeIb COOMpAET HMIMPUIECKUN
MaTepuas. ITOT MaTepuaj IIpeJicTaBiasgeT coboll Habop uucen —
pe3yJIbTaTOB TECTUPOBAHUSA KOHTPOJIBHOM M 3KCIEPHUMEHTAJbHOU TpYMIl
HCOBITYEMBIX; YACTOT BCTPEUAEMOCTH, pAHXKUpOBaHUA u T.A. [
0000IIeHNs 3TUX JIAHHBIX ¥ 0OPMJIEHUSA UX B JIOTHYECKH 0OOCHOBAHHBIN,
COJlep;KaTeJbHBIM  BBIBOJT UCHOJIB3YIOTCA METOABI  MaTeMaTH4yecKOU
00paboTKH.

Martematndeckass oOpaboTka — 5TO OIEpUPOBAaHUE 3HAUYEHUSIMU
MIPU3HAKOB U3y4aeMbIX OOBEKTOB, IOJyYEHHBIMU B ICUXOJOTHYECKOM
HCCIIEJIOBAHUMY, JIJIsI MPUHATHSA PellleHUs O J0CTOBEPHOCTH pazanuuii. OHa
IIOMOTAeT BBIABUTh CYIIECTBEHHBbIE PA3JIUUMSA MeEXJy TIpylnaMmu
HCIBITYEMBIX OTHOCUTEJIbHO KaKoOH-1100 IICUXOJIOTUYECKOUN
XapaKTePUCTUKU, YCTAaHOBUTh HAJIMUYMUE WM OTCYTCTBUE CBS3U MEX]y
MIpU3HAKAMU U TIOKA3aTeJISIMU.

B yuebHOM Mocobuu mpejiocTaBjeHbl HEKOTOPBIE ITapaMeTPUUYECKHe
¥ HelapaMeTpUUECKHEe METO/bl MaTeMaTHYeCKOW CTaTUCTUKU, KOTOPBIE
MOTYT OBITH HCIIOJIb30BAHBI /JI 00PA0OTKU SKCIIEPUMEHTAIHHBIX JAaHHBIX
IICUXOJIOTUYECKUX WCCIAEJOBAaHUN, a TaKXKe MPHUBEJIEeHbl IOAPOOHbIE
QJITOPUTMBI pacueTa IO KaXKJIOMy U3 PacCMOTPEHHBIX KpUTEpHEB Ha
KOHKDETHBIX NPUMeEpPax Pe3yJIbTaTOB IICUXOJOTUYECKUX HCCIENOBAHUM C
000CHOBaHHUEM 33]1a4, YCJIOBUU U METO/IOB UX PEIIEeHU .

YuebHOe TocoOMe BKJIIOUAET YeThIpe pasjiesia. B mepBoMm pa3zzesie
paccMaTpuBaiOTcA 00IIMe ompejieieHUus MaTeMaTHYeCKOM CTaTUCTUKU,
3HAaHUE KOTOPBIX HEOOXOAMMBI  KaXKJAOMYy IICUXOJIOTY B  XOfie
IICUXOJIOTUYECKOTO WCCJE/IOBAaHUSA I JajJbHeWIero BbIOOpa MeTojia
MaTeMaTHyeCcKou 00paboOTKU C 1eJibl0  IIOJIydeHUs JOCTOBEPHBIX
pe3yabTaToB. BTOpONl U TpeTuil paszesibl MOCBAIIEHBl PacCMOTPEHUIO
HEKOTOPBIX IMapaMeTPUUYeCcKUX U HelapaMeTpU4YeCcKUX MaTeMaTHYeCKHUX
METO/IOB; UeTBEPTHIN — METO/IaM MaTeMaTUUECKOU CTaTUCTUKU JIJIS1 OIEHKU
M3MeHEeHU N TICUXOJIOTUUECKOTO MIpU3HaKa TIO/T BJIMSTHUEM
KOHTPOJIUPYEMBIX YCJIOBUU.

B mocoouu TaHO 1o/ipobHOoE 00OCHOBaHUeE KasK/10TO
IIapaMeTPUUecKoro ¢ HelmapaMeTPUUEeCcKOTO KpUTepUs JJjis BbiOOpa
MaTeMaTUUeCKOM 00paboOTKM B 3aBUCHUMOCTA OT 33/a4 W YCJIOBUU
KOHCTAaTUPYIOIIET0O  cpe3a  Wwin  (QOPMUPYIOIIET0  SKCIEPUMEHTA
IICUXOJIOTUYECKUX HCCJAEIOBAaHUM, a TaKKe TMpeJCTaBJIeH aJI'OPUTM
pacueTa KaXJIoro U3 U3BECTHHIX ITapaMeTPUUECKUX U HellapaMeTPUUEeCKUX
KpUTEPUEB Ha IIPUMEPAaX KOHKPETHBIX IICUXOJIOTUYECKHUX METO/IOB C
000CHOBaHMEM  CTAaTHUCTUUYECKONM  3HAYMMOCTH W  TpadUUecKUM
IIpEe/ICTABJIEHNEM JIOCTOBEDHOCTH PpAa3/IMuMil 3HAYEHUUN U3ydaeMbIX
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IICUXOJIOTUYECKUX TPHU3HAKOB. [[JI1  JoKa3aTesbCcTBA  3HAYUMOCTH
3HAYEHHUH KCCJIEAYEMOTO IICUXOJIOTHUYECKOTO MPU3HAKa paccMaTPUBAETCS
KKIAbII W3 U3BECTHBIX IMapaMeTPUYECKHMX U HellapaMeTPUYECKUX
KPUTEpHEB B CHCTEME €IMHOTO IIOAXOZA PpelleHus MpoOJIeMbl
IICUXOJIOTHYECKOTO KCCJIeOBAaHUs: 000CHOBaHHUE 3a/]auH, YCJIOBHUS, BEIOOpA
MEeTO/Ia MaTeMaTHIECKOH 00pabOTKH.

HecoMHEHHBIMU JIOCTOMHCTBAMHU YYeOHOTO IMOCOOUS SBJISETCS TO,
YTO MaTepwasl IOJAaH B BechbMa JOCTyHHOUW (opme, UYTO IIO3BOJISET
HCIIOJIb30BAaTh €ro IMPH IHOATOTOBKE K TEKYIIUM K IIPOMEKYTOUYHBIM
dopmam KoHTposA 3HaHWU. Mcmonb3ysa maHHOe yueOHOe W3JaHUe,
obyuatoruecss MOTYT B IIPE€JIeJIbHO C3KaThle CPOKH CHUCTEMATU3UPOBATH U
KOHKPETU3UPOBAaTh B3HAHUA, NPHUOOpPETeHHble B IIpOllecce U3YUYeHUsI
JTUCITUTUTAHBI « MaTeMaTH4YecKrue METOJIbI B IICUXOJIOTUH», COCPEIOTOUYUTD
CBOE BHUMAaHUE HAa OCHOBHBIX MOHATHAX, UX MPU3HAKaX U 0COOEHHOCTSX,
chopMy/IIpOBaTh NMPUMEPHBIN IIJIAH OTBETOB HA BO3MOJKHBIE BOIIPOCHI
HUTOTOBOTO KOHTPOJI.

Conep:xkaHue yduyeOHOTO IIOCOOHSI COOTBETCTBYET TpPeOOBAaHUAM
TOCyZIapCTBEHHBIX 00pa30BaTEeJIbHBIX CTAHZAPTOB ¥ 00pa30BaTeIbHBIX
IIPOTPaMM, a TaKyKe HAUMEHOBAHUIO U COZEPIKAHUI0 paboueil mporpaMmsl
y4eOHOU TUCITUILIMHBI « MaTeMaTUYeCKHe METObI B IICHXOJIOTHH ».

O0bem yuyebHOro mocobuss «MaTeMaTUYeCKHe  MeTOAbl B
IICUXOJIOTHM» COOTBETCTBYET HOPMAaM COOTHOIIIEHUS MEXIY OO0BbeMOM
y4eOHOTO H3JaHUS ¥ KOJIMYECTBOM YUeOHBIX YacoB, OTBOJMMBIX Ha
n3ydyeHrue y4eOHOH IUCHUIUIMHBI Ul 0O0pa30BaTeIbHBIX OpraHU3allHi,
peaTU3yIONTHIX obpazoBaTeTbHbBIE IIPOTPaMMBbI BBICITIETO
IpodeCcCHOHATILHOTO 0O0pa30BaHUS.

W3noxkeHne wMarepuajia B y4eOHOM IIOCOOUM XapaKTEPU3YyeTCs
HAYYHOCTHIO 51 YeTKOU JIOTUYECKOU IIOC/IE0BATETLHOCTHIO.
TeopeTnuecknii  Marepwayl ~ pa30UT 1O  paszaenaM, JIOTHYECKHU
CTPYKTYPUPOBAH, YTO [iejlaeT €ro y/0OHBIM JJIsi WCIHOJb30BAHUA B
obpaszoBaTesibHOM mporiecce. [IpuBeieHHBIE B yueOHOM ITOCOOHUH BOIIPOCHI
JUUIsT KOHTPOJISI YCBOEHUSA 3HAHUM OOyJaIOIIUXCs, MPaKTUUECKHe 3a/IaHMUA,
TECTOBBI MaTepuasl JiJid IPOBEPKU 3HAHUMN, MO3BOJIAIOT OOECIeUuTh
CaMOIIPOBEPKY YCBOEHHs Y4yeOHOro MaTepuasa, a TakKKe CIOCOOCTBYIOT
(GopMUPOBAHUIO MPAKTUUECKUX HABBIKOB U JIOTUYECKOTO MBIILIEHUS.

[Ipn HanucaHum y4eOGHOTO MOCOOHST aBTOPHI MCXOAWJIN U3 TOTO, UTO
MaTepUa He MOKET MCUYEPIIBIBAIOIINM 00pa30M PacCKpPBITh BCe BOIIPOCHI
MaTEMATUUYECKON CTAaTHUCTUKU B TICUXOJIOTUH, a SIBJISETCSA JIUIIh OCHOBHOMN
JUTST JAJIbHEUIero yryyoJIeHHOTO U3yYeHUsI MaTeMaTHYeCKHUX MeTOZ[0B B
I1eJIOM.

JlaHHoe  ydyeOHOe  1ocOOMe  MOKeT  OBITh  HCHOJIb30BaHO
00y4JatomuMucs o0pa3oBaTeTbHBIX ypOBHEH bakajiaBpuara,
CIeluaJInTeTa, MarucTpaTypbl W aclUpaHTYpbl B Ipoliecce oOydeHwus,
IIPAKTUKAMU IIPY MOBBIINIEHUY KBUTU(PUKAIINY, a TAK)KE IITUPOKUM KPYTOM
CIENAINCTOB B cdepe MCUXO0JIOTUU U MaTeMaTUIECKON CTAaTUCTUKU.



PA3AEJI 1
OCHOBHBIE MATEMATNYECKME ITOHATHUA,
HNCITIOJIb3YEMBIE B IICHX0JIOI'NTA

B 1aHHOM pasjiesie pacKpbIBaeTcs Cojiep:KaHue OCHOBHBIX
MaTeMaTUYeCKUX TIOHATUU, WUCIOJIb3YeMbIX B IICUXOJOTHU: oOOIIue
QJITOPUTMBI  HKCIEPUMEHTAJIBHOTO IICUXOJIOTUYECKOTO HCCJIeOBAHUAA,
IIKaJIbl M3MEPEHUs IICUXOJOTUYECKUX NPHU3HAKOB, MapamMeTpuyecKue M
HemapamMeTpuyecknue KpPUTEPUU OIEHKU JIOCTOBEPHOCTH  Pa3IMyUi
rcesielyeMoro MCUXOJ0TUYeCKOr0 MPU3HAKa MO YPOBHIO CTaTUCTUYECKOUN
3HAUUMOCTU KpuTepusa. IlpencTaBjieH ajropuTM HCCIIEA0BATEIbCKOTO
pasjiesia U KpaTkas KiaccupuKausa MeToJ0B MaTeMaTUUeCKOU 00paboTK
B 3aBUCUMOCTH OT 33/1a4 U YCJIOBUU IICUXOJIOTUUECKOTO MCCIIE/IOBAHUS.

KiiroueBslie cjio0Ba 1 IOHATUA:

JKCIIepuMeHTaJIbHOE IICUXOJIOTUUYECKOE rccieIOBaHuUeE,
MaTeMaTH4YeCKHUe ITIOHATHS, aJITOPUTM, IITKAJTBI U3MepEeHUs,
IIapaMeTpUYecKre KPUTEPHUH, HellapaMeTPUYecKHe KPUTEPHH, OIleHKa
JIOCTOBEPHOCTH, YPOBEHD CTATUCTUUYECKON 3HAUYUMOCTU KPUTEPUS, METO/IBI
MaTeMaTH4YeCKOU 00paboTKU.

1.1. O0GIU¥ aJITOPUTM SKCIIEPUMEHTAIBHOTO
IICUXOJIOTUYIECKOT0 UCCIE0OBAHUSA

1. IIpoBecTu mCHUXOJIOTUYECKOE HCCAe/IoBaHUEe (TeCTHpOBaHUE)
KaXX/IOTO  HUCIIBITYEMOTO II0  BBIODAHHBIM  IICHUXOJAHUATHOCTUYECKUM
METOAUKAM.

2. IlosmyyeHHBIE  pe3yJbTAThl II0 KaXKJIOMY  HCIIBITYEMOMY
IIPEICTABUTh B BHJIE€ CBOJHOUM TaOJIUIBI, COOTBETCTBYIOIIEH METOIUKE, C
yKa3aHUEM:

e Koza ucmbiTyeMoro (N, damuius, UM U T.11.);
e IICHXOJIOTUYECKUX IPU3HAKOB;
e eIMHUI] U3MEPEHUS IICUXOJIOTUUECKUX MPU3HAKOB.

3. Ha ocHOBaHMU CBOJIHOM TaOJIMIIBI 110 IIPEIJIaTAEMOMY K METOIUKE
KI0uy (KOy, aJITOPUTMY) CO3/IaTh TAOIUILY JIIA pacueTa KOJIUIeCTBEHHBIX
(guciio, MPOIEHT) ITOKa3aTesield U aHa/IN3a KaueCTBEHHBIX XapaKTEePUCTUK
IICXOJIOTHYECKUX TPHU3HAKOB.

4. BblIenuTh IICHMXOJIOTUYECKHE IIPHU3HAKW, KOTOpbIE OyayT
COTIOCTABJISATHCSA B OJHOU WM HECKOJIBKHUX BBIOOPKAX HCIIBITYEMBIX, JJIS
BBIIBJIEHUSA PA3IUYUA IO OSTHM IPHU3HAKAM C HCIIOJIb30BAaHHEM
MaTeMaTU4YeCKHUX METOIOB.



1.2, I[IIkaabl U3MEpEeHUA ICUXO0JOTNYECKUX IPU3HAKOB

MeTo/ibl MaTEMAaTHYECKOH 00pabOTKHU B IICUXOJIOTHH HAIlpaBJIeHbI HA
pellleHre MHOXKECTBA 3aJ1a4 TCHUXOJIOTUUECKOTO HCCJIEJIOBAHUA, KOTOpPOE
IIPEe/III0JIaraeT Te WK HHbIE CONOCMAB.A1eHUA

Kak mpaBmio, peyb UJET O COIOCTABJIEHMU 3HAYEHUU MPU3HAKA,
OTpeZiesIIEMOTO  TEPMHUHOM  «HAOJMIOZleHWe» WU  «HaOJo/1aeMoe
3HAUYEHHE».

Hab6ar00eHue — 3T0 OofHA 3aperucTpPUPOBAHHAS PEAKIIHs, OJINH
COBEPIIIEHHBI BHIOOP, OJIHO CYIIECTBEHHOE JIEHCTBHE WJIM Pe3yJIbTaT
OJTHOTO MCITHITYEMOTO.

Heob6xoiMo UMeTh YeTKOe Ipe/icTaBIeHre 00 OCHOBHBIX IMOHATHUIX,
WCIIOJIb3YEMbBIX B MAaTEMATHUUECKOH 00pabOTKe IICUXOJIOTHYECKUX JaHHBIX.

BeibOp MeTOAOB MaTeMaTUYECKOH O0pabOTKM  IOJIyYeHHBIX
SMIIUPUYECKUX  JAHHBIX  OIpeJesseTcss  BUIAOM  DKCIEPHUMEHTA:
KOHCTaTHPYIOIIEro Wi ¢GOPMHUPYIOIIETO.

Koncmamupymwuit sxkcnepumeHm — 35TO 3SKCIEPUMEHT,
YCTAaHABJIMBAKOIIUNA HaJIWMYHe KakKoro-aubo ¢akra WiIH SBJIEHUS.
IKCIIEPUMEHT CTAHOBUTCS KOHCTATUPYIOIIUM, €CJTU HCCJIE/IOBATEh CTABUT
3a/lauy BBISBJIEHUS HAJIMYHOTO COCTOSTHUS U YPOBHS COOPMHUPOBAHHOCTH
HEKOTOPOTO CBOYCTBA WJIY U3y4aeMOro ImapaMeTpa.

[{estb KOHCTATUPYIOIIETO SKCIIEPUMEHTA — H3MeEPEeHUe, IOJIydeHre
TIEPBUYHOTO Marepuajia  JJjiA ~ OpraHu3amuu dbopmupymoIIero
SKCIIEPUMEHTA.

Dopmupyrowuit (Ipeodpasyromuid, oO0yJaoIUil) SKCIIEPUMEHT
CTaBUT CBOEH IIeJIbI0 aKTUBHOE (POPMUPOBAHUE WJIN BOCIIUTAHHE TEX WJIH
WHBIX CTOPOH TICUXUKH, YPOBHEHN JEATEJTLHOCTH U T.J.; UCIIOJIB3YETCS MPU
U3yUYeHUU KOHKDETHBIX IyTed (opMUpOBAHUS JIMYHOCTH PeOEHKa,
obecrieyrBasi ~ COe/IMHEHWE  IICUXOJIOTHYECKUX  HCCJIEIOBAHUUA  C
IIeJJarOTUYECKUM [MOMCKOM U ITPOEKTHUPOBaHUEM Hanbosiee 3(pHEeKTHBHBIX
dbop™m yueOHO-BOCTIUTATEIBHOU pabOTHI [5].

V3MepsieMble IICUXOJIOTMYECKWE IMPU3HAKU U SIBJIEHUS MOTYT OBIThH
M3MepeHbl KaK KOJUYECTBEHHO, TAK M KaueCTBEHHO. BesmumHa, KoTopas
IIPEIIONIOKUTENIPHO OyZeT WIM MOXKET BapbUpOBaTh BO  BpeMs
SKCIIEpUMEHTa WJIN HaOJIIOIEHNs Ha3bIBaeTCsA nepemeHHas. IIpon3BoibHO
U3MeHseMasi SKCIIEPUMEHTAaTOPOM IlepeMeHHasT Ha3bIBAETCsI He3a8UCUMOTL
nepemernoil (IN). IlepemenHasi, 3a U3MEHEHUAMU KOTOPOU HAOJIIOAIOT B
IIpoIiecce BKCIIEPUMEHTa, Ha3bIBaeTcs 3asucumoll nepemerHoll (311). Kak
IIPABUJIO, OJHA TPYIIAa KCIBITYEMBIX OKa3bIBAeTCS IO/ BO3JIEHCTBHEM
HE3aBUCHMOU IIepEMEHHOM, a Jpyrad TpyIlla, KOTOPYI MbI Ha30BEM
«KOHMPO1bHOLL», 3TOTO BO3JEUCTBUS HE TIOJTyJaerT.

[Tcuxonormyeckue nIepeMeHHbIE SIBJISTIOTCS CITyYaHBIMHU
BeJIMYMHAMU, TIOCKOJIbKY 3apaHee HEM3BECTHO, KaKOe MMEHHO 3HaueHHe
OHU IIPUMYT.



PazHooOpasHble BUIBI U3MEPEHHs B TEOPETHYECKOM ILIaHE
(dopmMaTU3yIOTCS C MTOMOIIBIO YHCJI0BOTO IIPEACTABIEHUS 1 IIIKAJIBI.

IIIxana — 3TO MHOXKECTBO 4HCEJ, OTHOIIEHUS MEXKJy KOTOPbIMU
OTPAXKAIOT OTHOIIEHUSI MEXAY OOBEKTaMU SMITUPUYECKOH CHCTEMBI.
IllkanuposaHue  —  5TO  COBOKYIHOCTh  DKCHEPUMEHTAJIBHBIX  H
MaTeMaTHYeCKUX IPUEMOB JJIA HM3MepeHUs O0COOEHHOCTEeH ICUXUYECKUX
mporieccoB u cocrosaHuiu. Iloa mIKaJIMpoBaHUEM IICHXOJIOTHUUYECKHUX
IIPOIIECCOB, CBOMCTB, OOBEKTOB WU COOBITHMH IIOHUMAETCSI ITPOIEeCC
IIPUPABHUBAHUS K 3TUM IIpoOIleccaM, CBoiicTBaM, OObeKTaM WMJIA COOBITHSM
Yyrcesl 10 OIpeie/IEHHBIM IMpaBWIaM, a UMEHHO TaKUM 00pa3oM, UTOOBI B
OTHOIIIEHUAX YUCEJT OTOOpa)kajinch OTHOINEHUS SBJIEHUH, IMOJJIeXKaIluX
H3MEPEHHIO.

3HaueHUs NPU3HAKA ONPENEISIOTCA IIPH IIOMOIIM  YeThIpex
CIIEIUAIbHBIX IITKAJI U3MepeHus [27, 12]:

HOMMWHATUBHAsI, NJIM HOMUHaJIbHAsA, WJIN ITIKaJIa HANMEHOBAaHUH;
MIOPSZIKOBAsA, WJIN OpAUHAJIbHAA IIIKaJIa;

WHTEePBaJIbHAs, WIH IIIKaJla PABHBIX UHTEPBAJIOB;

IIIKaJIa paBHBIX OTHOIIIEHUH.

HomunamueHas wkaaa — 3To IIKaja, Kiaccuuiupyomasa mo
Ha3BaHUIO: nomen (y1aT.) — wuMsd, Has3BaHue. OHa He u3mepsiemcs
KoauuecmeeHHo. HoMuWHATHBHAS IIKajia — 3TO cHOco0 KiaccugUKaIuu
00BEKTOB WM  CyOBEKTOB, pacHpefieieHds1 HuX 10  sSYeHdKam
KJIaccu(pUKALINH.

HomunasibHasti mikasa oIIpeJiesisieT, YTO pa3Hble CBOMCTBA WU
IIPU3HAKN KaueCTBEHHO OTJIMYAIOTCsA APYT OT ApyTa, HO He MoApa3yMeBaeT
KaKuX-JTU00 KOJIMUECTBEHHBIX Oollepaliiii ¢ HUMH. Tak, JJs IPU3HAKOB,
N3MEPEHHBIX II0 JTON IIKajie HeJb3sl CKa3aThb, UTO KaKOW-TO W3 HHX
OoJTbllle, 2 KAKOU-TO MEHbIIIE, KAKON-TO JIydllle, a KaKOU-TO Xy»Ke. MOKHO
JINIIIb YTBEPK/IaTh, UTO MMPU3HAKH, IOIABIIINE B Pa3HbIE TPyl (K/IACCHI)
paznuuHbl. IlocieiHee U xXapakTepusyeT JaHHYI IMIKaJIy Kak
KauyeCTBEHHYIO.

Briziesid10T 1Ba BapraHTa HOMUHATUBHOU ITKAJIbI:

e IIpOCTOM (UXOTOMHUECKAs IKAJIA);

e CJIOXKHBIN.

JluxoToMHu4deckas IKajla COCTOUT U3 JBYX SJeeK.

[Ipu3Hak, KOTOPHIM U3MepsIETCA 10 JUXOTOMHUUYECKOU IIKaje
HaWUMEHOBAHUM, HA3bIBAETCA a1bmepHamueHbimM. OH MOKeT TPUHUMATH
BCETO /IBa 3HAYEHUs — HANPUMeEP, «IPU3HAK MPOSBUJICA — MPU3HAK HE
IIPOSBUJICSI».

CnoxcHblll BapUAHT HOMUHATUBHOM IIKaIbl — KjlaccUUKAIUA U3
Tpex u 0oJiee AUeeK.

PacknaccuduriipoBaB Bce 00BEKTHI, PEAKITUH HUJIH BCEX UCIBITYEMbIX
o siYerkaM KjaccuUKauy, mepexoddaT OT HauMeHOBAaHHU K 4YUCIIaM,
IIOJICUMTAB KOJIMUECTBO HAOJIOEeHUN B KaxKAou u3 sAdeek. Hampumep,
YYaCTHUKOB MEXKIyHAPOAHOU KOH(MEPEHIIMHU MOKHO Pas30UTh HA CEKIUH,
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ompeziesisieMble sI3bIKOM 00IeHus. [IpeAnosoKum, 4TO0 B COOTBETCTBUM C
obUINATBHBIMU A3BIKAMHU KOH(QEpEeHIUH, MOJIyYWIOCh TPU TPYIIBI, B
KOTOPBIX paboTa BeZeTCs Ha PYyCCKOM, aHTJIMHMCKOM M HEMEIKUX S3bIKaX.
37lecb Npu3HaKom Ajad KiacCUUKANUU ABAETCA A3BIK. OTHOCHUTEJIBHO
MIOJIyYeHHBIX TPYII Heb35 YCMAaHO8UMb OMHOWeEeHUS CPA8HeHUs: «OJIHa
JIy4Ile, a [pyras XyxKe», 3aT0 MOXKHO MO/ICUNTATh KOJIMYECTBO YUACTHUKOB
B K&XKJOU CEKINH, YTO U OyJIeT BBICTYIIATh YHUCJIOBOM XapaKTEPUCTHUKOU

IPYIIIBI.
EquHuna u3MepeHHs, KOTOPOM MBI OIIEPUPYeEM B  Cjaydae
HOMUHATHBHOU IIKAJIbl, — 3TO KOJUYECTBO HAOJIIO/IEHUH (HMCHBITYEMBIX,

CBOMCTB, peakIui U T.N.), T.e. UYACMOMA BCTPEYAEMOCTH Pa3HBIX
«HaMEHOBaHUI», WJIN 3Ha4YeHUN Mpu3Haka. Takum o00pa3oM, MbI
IIEpeXoAUM OT KauyeCTBEHHBIX K KOJUYECTBEHHBIM XapaKTePHCTHKAM
IIPU3HAKa, KOTOPhIE MOXKHO aHAJIM3UPOBATH C IIOMOIIbI0 MaTEMAaTUUYECKUX
MeTO/IoB  (KpuTepuii y2, OWHOMHAJIBHBIA KPUTEPUU M, YIJIOBOE
npeoOpazoBanue Ouiepa, Kpurepuii MakHaMapsl U Ap.).

ITopsioxkoeass wkaaa —  3TO  IIKajia, B KOTOPOWU
K1accuUKaAIlMOHHbIE sTUelKU (K1acchl) 00pas3yioT MOCIeI0BaTEILbHOCTD OT
AYEHKHA «caMoe MaJioe 3HadeHHe» K sSYelKe «camoe OOJIbIIIoe 3HAaYeHUE»
(n HAOOOPOT).

B nmopsiikoBoM mIKasie JOIXKHO OBITh HE MeHee TPeX KJIaccoB: 1-H, 2-H,
3-I KJIacC; «HU3KUH», «CPEIHHN», «BBICOKHUH». B MOpPSAKOBOI IIKaje
HCTUHHOE PACCTOSHHE MEXKAY KIaccaMi HEN3BECTHO, OHU JIMIIL 0Opas3yIoT
II0CJIEI0OBATEIbHOCTb.

OT KJ1aCCOB JIETKO ITEPEUTH K YHCJIaM: HUBIINHA KJIacC MOJIyJaeT PAHT
1, cpemHUN — 2, a BhicUU — 3 (wiu Haobopot). UeM OoJibllle KIaccoB B
IIKajie, TeM OOJIbIlle BO3MOXKHOCTEH i1 MaTeMaTHUeCcKOH 00paboTKu
IIOJIyYEHHBIX JIAHHBIX W IIPOBEPKHM CTAaTHCTUYECKHUX TUIIOTe3. Bce
IICUXOJIOTUYECKHE METO/IbI, NCIIOIB3YIOIIE PAHKHUPOBAHKE, IIOCTPOEHBI Ha
IIPUMEHEHUH IITKaJIBI TTOPsiZIKA (HarpuMep, YHOPAA0YUTh 18 IIEeHHOCTEN 110
CTEIIEHH WX 3HAYUMOCTU JJI HCIIBITYEMOIO, ITPOPAaHKUPOBATh CIITHMCOK
JIMYHOCTHBIX KaudyecTB 10 MPEeTEeHJIEHTOB Ha 3aHUMAaeMYI0 JOJIKHOCTH II0
CTEeINeH! X MPOMeCCHOHAIPHON TPUTOTHOCTH).

Envunauma namepeHus B IIKajle MOPSAAKA — PACCTOSHEE B 1 KJIacC WJIH
1 paHT, IIPH 3TOM PaCCTOSHHE MEXKAy KJIacCaMHU W paHTaMH MOXKET OBIThb
pas3HbIM. K JaHHBIM, MOJYYEHHBIM B MOPSAAKOBOM IIIKaJIe, IPUMEHUMBI BCE
HelnapaMeTpudyecKre KpUTEPUU U METOIbI.

Takum  obpazoMm, mopsAKoBasg  IIKaja —  5TO  IIKaja
IIOCJIEIOBATE/IbHOCT ~ 3HAYEHUUW  TPU3HAKAa €  UCIOJIb30BAaHUEM
PaH>XUPOBAHUA.

HumepeaavHaa wkaaa — 370 MIKaJa, r1e KaK0e U3 BO3MOXKHBIX
3HAUEHUU IPU3HAKA OTCTOUT OT APYTOr0 HA pAaBHOM PACCTOSTHUU.

Tak, B TIICHXOJIOTMM YaCTO MCIOJb3yeTCsI CEMaHTUYECKUU
nuddepennuan Y. Ocryna, KOTOPBIU ABJAETCA IPUMEPOM U3MEPEHUsA 110
VHTEPBAJILHON IIIKaJie Pa3JUYHBIX I[ICHUXOJIOTUYECKHUX O0COOEeHHOCTEN
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JINMYHOCTH, COIIMaJIbHBIX YCTaHOBOK, OEHHOCTHbBIX OpHEHTal1u,
C}’6’I)€KTI/IBHO-JII/I‘-IHOCTHOI‘O CMbICJI4, PA3JIMYHBIX ACIIEKTOB CAMOOIL€EHKH H
T.II.

-3 -2 -1 0 1 2 3
| | | | | | |
AOCOJIIOTHO HE He 3uar AOCOJIIOTHO
coryiaceH coryiaceH

BaxHOU 0COOEHHOCTBIO ITTKAJIbI UHTEPBAJIOB SABJISIETCA TO, UTO Y Hee
HET eCTEeCTBEHHOW TOYKH oTcuyeTa (HY/Ib YCJIOBEH U He YKa3bIBaeT Ha
OTCYTCTBHE H3MEPSEMOTO CBOMCTBA). Tak, Hampumep, IIPU HU3MEPEHUU
YPOBHS MHTEJJIEKTA ¢ MMOMOIIbIo TecTa 1Q, /lake ecii UCIIBITYEMBIN He J1as
HU OJHOTO MPaBUJIBHOTO OTBETa, TO HEJb3s YTBEPXKAATh, UTO y HETO
MIOJIHOCTBIO OTCYTCTBYET UHTEJIJIEKT.

TosbKO W3MepeHHe IO CTPOTO CTAaHAAPTHU3UPOBAHHON TECTOBOU
METO/MKe, IPU YCJIOBUHU TOTO, UTO paclipe/iejieHre 3HaUYeHUH JOCTaTOYHO
OJIU3KO K HOPMaJIbHOMY (CM. HHIKE), MOKET CUHUTATHbCS U3MEPEHHEM B
MHTEPBAJILHOMU IITIKAJIE.

HopmasabHoe (I'ayccoBo) pacnpeeieHue

PacnpedeaeHuem npu3Haka Ha3bIBAaeTCA 3aKOHOMEPHOCTH
BCTPEYaeMOCTU Pa3HbIX €ro 3HaUeHUu! [27].

B mcuxosiormuecKnX HCCIIeOBAHUAX dYallle BCEro CChUIAKOTCA Ha
HOPMaJIbHOE pacmpe/iesieHue. HopwmasnbHoe pacmpejiesieHne
XapakTepuayeTcsl TeM, 4YTO KpalHHe B3HaueHUs MNpU3HaKa B HEM
BCTPEUAIOTCA JIOCTaTOYHO PpEAKO, a 3HaueHus OJM3KWe K CpeaHen
BEJIUYNHE — JIOCTATOUYHO YaCToO.

HopmasbHBIM Takoe pacipejie/ieHHne Ha3bIBAETCsS ITOTOMY, YTO OHO
OYeHb YaCTO BCTPEYAJIOCh B €CTECTBEHHO-HAYUHBIX HWCCJIENOBAHHUAX U
Ka3aJoCh «HOPMON» BCSAKOTO MacCOBOTO CJIYYaMHOTO TMPOSIBJIEHUS
IIPU3HAKOB.

HopmanbHOe pacrpesiejieHre XapaKTepUu3yeTcs JABYMS UYHCIOBBIMH
XapaKTepUCTUKAMU — IapaMeTpaMu: mamemamuueckum oxcudaHuem M
(wm  a), B KadecTBe KOTOPOTO OOBIYHO TPUHUMAIOT CpEJHEe

apudMeTHyecKoe  3HaueHHe  mpusHaka (a=X), ©W  cpedHum
Keadpamu4eckum OmMkxAOHeHUeM G, KOTOpOe XapaKTepHu3yeT pacCeuBaHHe
IIpU3HAaKa OT €ro CpeHETr0 3HaYeHU .

I'pacpukoM HOPMAJLHOTO pacIipesiesIEH!s eCTh HEKOTopas HjieabHast
(xomoxosm006pasHasi) popmMa CHMMETPUYHOTO paciipesiesieHus (puc. 1).

CraTuCTUKU IIOKa3aji, YTO IPU HOPMaJbHOM pacIipejieIeHun
«boJsipIlIasi 4acTh» PE3yJIbTAaTOB, pacroJjarawliascsa B MIpeaesiaX OJIHOTO
CTaHZIAPTHOTO OTKJIOHEHUS IO 00e CTOPOHBI OT CPeZlHEeH, B MPOIEHTHOM
OTHOIIIEHUU BCET/Ia OJ/HA U Ta JKe U He 3aBUCHUT OT BEJIMUUHbBI CTAHJaPTHOTO
OTKJIOHEHUS: OHA COOTBeTCTByeT 68,26% momnynsnun (T.e. 34,13% ee
BJIEMEHTOB pacIiojiaraercsi cjieBa U 34,13%-cipaBa OT cpefiHel). 94,45%
3JIEMEHTOB MOIYJISAINY IIPH HOPMAaJbHOM pacHpejieJIeHUH He BBIXOJUT 3a
IIpejiesibl BYX CTaHAAPTHBIX OTKJIOHEHUU OT cpe/iHel. A B mpejieiax Tpex
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CTaHJAPTHHIX OTKJIOHEHWH YMEIAeTcs ITOYTH BCA IOMyJAnus — 99,73%
(puc. 2).

J-f. A
M-c Mr M+oc xga x
Puc. 1. Kpusasd I'aycca
0 0
0.1% 2.|1/o o > 2.|l/o 0.1%
| I
-Bo -Ro -(lo M o o o
D >
68,2%
™~ >
o 95,45% -
99,73%

TecToBbIl MoKazaTesb 1Q (mkana Bekciepa)

| | | I I | 1
55 70 85 100 115 130 145

Puc. 2. Beepxy — 3HaueHUA IpU3HAKA IIPU HOPMAJILHOM
pacrpezeseHun’, BHU3Y COOTBETCTBYIOIME ITIOKa3aTe N IKaia Bekciepa

! Herounoctu IIpU HEIMMOCPECACTBEHHOM CJIOKCHUU CBA3AHBI C OKPYTJICHUSAMU
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Tak, HampuMep, ecjiv MO0 pe3yJbTaTaM U3MepeHUs CpeITHUU YPOBEHb
IQ wucHpITyeMbIX KAaKOW-JIMOO BO3PACTHOU TPYIIBI paBeH 100 0asioB
(M=100) a cpegHEKBaJ[paTUUECKOE OTKJIOHEHWE G=15, TO IIOKa3aTesb
O0JIM3KHUH K 100 OasiaM: ot 85 0amwioB (M —o=100-15=85) 10 115 OaJIJI0B
(M +0=100+15=115) Oyzmer xapakTepeH /i1 68% Y4YaCTHHUKOB [JAaHHOU
Ipynnel. Y 94,45% HaOII0AaeMBIX OT 70 10 130 6awtoB (M 120 =100 +2*15).
Y abcosIroTHOTO OOJIBIIIEHCTBA — 99,73% OT 55 J10 145 6amioB (M +30). U
TOJIBKO IIPUMEPHO B 0,1% ciiydaeB OH OyJieT MeHbllle 55 Wiu OOJIbIle 145
6aJutoB (T.€., 1 PECIIOH/IEHT U3 1000). M, CTOJIKHYBIIIUCH C IIPE/ICTaBUTEJIEM
JIAHHOW TPyHnmbl BBl €  ONpeJIeJIEHHONW BEPOATHOCTBIO  MOMKETE
IIPOTHO3UPOBATh, YTO YPOBEHH ero 1Q OyzeT B paiioHe 100 IyHKTOB, HO BaM
MOJKET BCTPETUTHCA U IIPE/ICTaBUTEb MEHbBINIEN YacTu JIAHHOUW T'PYMIIbl —
3HAUYUTEJIbHO YMHee UJIU TJIyTIee.

Takum oOpa3oM, MHTEpPBaJIbHAsA IIKajJia — 3TO ITKaJA, JJis KOTOPOU
XapaKTepHO HOpPMaJIbHOE  paclpejieJleHue  3HAauYeHUU  MPU3HAaKa,
XapaKTepU3YIOIIUecss AByMs IlapaMeTpaMu: CpPeIHUM apudMeTUdeCKUM
3HAUEHUEM U CPEJIHUM KBaJ[PaTUUECKUM OTKJIOHEHHUEM.

[IpuHIUN MOCTpOeHUsT OOJIBIINHCTBA UHTEPBAJIBHBIX IITKAJ OCHOBAH
Ha M3BECTHOM IIPAaBUJIE «TPEX CHUTM»: HPUMEPHO 99,7% BCEX 3HAYEHHUU
IpuU3HaKa Npd HOPMAJIBHOM €ro pacHpe/ieJleHUU VKJIAJIbIBAIOTCS B
auana3one M + 3o

HTxanaa PasHuix omHoweHuill — 3TO IIKasia,
k1accuuIupyomias o0beKThl WU CyObEKThI MPOIOPIIMOHAIPHO CTENeHU
BBIPA)KEHHOCTH U3MEPSEMOTO CBOMCTBA. B IlIKajsie OTHOIIIEHUHN KJIAacChl
0003HAYAIOTCSA YMCIIAMU, KOTOPbIE ITPOIOPIIMOHAIBHBI APYT APYTY: 2 TaK
OTHOCHUTCS K 4, KaK 4 K 8. DTO mpejnosaraerT HaIU4YUe HYJIEBOU TOUKHU
OTCYEeTA.

Hampumep, nmpu BbIOOpEe OAHOUW U3 aJbTEPHATHB HCILITYyEMBbIE HeE
BBIOMpAJIU aJIbTEPHATUBY A HU OJIHOTO pasa, aJibTePHATUBY b — 14 pa3 u
asprepHaTuBY B — 28 pa3. MoKHO yTBep»KJaTh, UTO ajbTepHATUBY B
BBIOMpAIOT B 2 pasa uallle, YeM aJbTepHATUBY b. OAHAKO HpU 3TOM
M3MePEHO He IICUXO0JIOTUYeCKOe CBOMCTBO YeJIOBEKa, a COOTHOIIIEHUE
BBIOOPOB V 42 YeJIOBEK.

Enuauma naMepeHusi B 3TOU IIKajie OTHOIIIEHUHN — 1 HaOsoieHue, 1
BBIOOD, 1 peaknusa U T.., T.e OHA IpeJicTaBjsgeT coOON YHHBEPCATbHYIO
KTy U3MEPEHUS B YaCTOTaX BCTPEYAEMOCTU TOTO WJIM MHOTO 3HAUEHUs
npu3Haka. [1o oTHOIIeHUIO K OKa3aTesIsIM YaCTOT BO3MOKHO IPUMEHATH
Bce apudmMeThyecKue oOIeparuu: CI0KeHWe, BBIYUTAHUE, JieJIeHue U
YMHOKEHHE.

[ITkana paBHBIX OTHOLIEHUU KJIaCCU(PUIINPYET 3HAUEHUS MMPU3HAKU
MIPOIIOPITUOHAIBHO CTEIIEHN UX BIPAXKEHHOCTH.

B mncuxosiornu mpuMepamMu IIIKaJ PaBHBIX OTHOIIEHUU SIBJISIOTCS
IIIKaJIbIl TOPOTOB abcostoTHOM uyBcTBUTETbHOCTH (C. CTUBEHC).
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Taxum obpasom:

HomuHamueHas wkaaa — 3TO IIKaja HAWMEHOBAHHWU 3HAYEHUS
IIpu3HaKa (Hampumep, TeMIIEpaMeHT KaJ0T0 YieHa TPYIIIIbI).

Ilopsadkosas wkana — 3TO IIKajia IOCJIEA0BATEIbHOCTH 3HAYEHUU
IpU3HAaKa C UCIOJb30BaHMEM pPaHXUPOBaHUs (HampuMmep, OIeHKa
IITKOJIPHUKA 110 KAKOMY-JIH0O MPeAMETY MJIM MECTO, 3aHITOE CIIOPTCMEHOM
Ha COPEBHOBAHUSX).

HumepsaavHana wkxana — 95TO IMKaja, KIACCUPUIUPYIOIIAs
BJIEMEHTHI IO MPHU3HAKY «O0OJIbIIIE HA HECKOJBbKO €IUHUI| U MEHbIIE Ha
HECKOJIPKO eTMHUI». Kask0e 13 BO3MOKHBIX 3HAUEHU I ITPU3HAKA OTCTOUT
OT JIpyTOTO HAa PaBHOM PACCTOSIHUH. J[JI1 WHTEPBAJIBLHOUN IITKAJIBI
XapakKTepHO HOPMaJIbHOE  paclipe/ieieHre  3HAaueHWd  IPU3HAaKa,
XapaKTepU3yIIuecss JBYMS IlapaMeTpaMH: CPeTHUM apHupMeTUIYECKHM
3HAUEHHEM W CPEJHUM KBaJ[pATUYECKUM OTKJIOHeHHeM (HampMmep,
yPOBEHb HHTEJJIEKTA 110 TecTy Bekciepa).

[ITkasa paBHBIX OTHOIIEHUN KJIacCUPUIIMPYeT 3HAUYEHUS IPU3HAKHU
IIPOMOPITMOHAIBHO CTENEHN WX BBIPAXKEHHOCTHU (HapmuMep, CKOPOCTh, C
KOTOPOU CIOPTCMeEH IIpobeKas AUCTAHIHIO).

1.3. IloHATHE 0 MapaMeTpUUECKUX U HelMapaMeTPpUIeCKuX
KpUTEPUAX

[Ipu cTaTUCTUYECKOM pacIpeieeHIH 3HAaUYeHUH IICUXOJIOTHUUYECKUX
IIPU3HAKOB MOIYT OBITh HCIIOJIb30BAHBI KaK IlapaMeTpPHUYecKHhe, TaK U
HelmapaMeTPUUYeCKHe KPUTEPUH.

ITapamMeTpuyecKUil KPUTEPHUH — 5TO KPUTEPUU IapaMeTpOB
pacIipejieJieHusI TICUXOJIOTUYECKOTO0 IIpU3Haka, B (QopMmysy pacuera
KOTOPOTO BXOJAT OIleHKA JHCIEPCHU, a €€ COCTABJISIONEH SIBJISETCS
cpenHee apudMeTHyecKoe 3HaUEeHHUE TPU3HAKA.

Cpednee apugmemuueckoe  (OIeHKAa  MaTEMaTHYECKOTO

O’KHJIaHUs1) BBIYUC/IsIETCA 110 hopmyJie:
n

2%
X=M=42
n

e X;— KaXkaoe HaOroaeMoe 3HadeHre IPU3HAaKa;

1 — WHAEKC, YKa3bIBAIOIIUN Ha IOPSAKOBBII HOMED JIAHHOTO
3HAUEHUs IIPU3HAKA;

N — KOJIMYECTBO HAOJIIO/IEHU;

Y. — 3HaK CyMMUPOBAHUA.

Jlucnepcua — 310 Mepa pazdpoca TaHHBIX OTHOCUTEJIBHO CPETHETO
3HaueHus Npu3Haka. OneHkKa aucnepcryu orpeiesisieTces Mo popmyJie:

D% - X)?
2 i=1

§° =

n-1
rge Xi— KaXXJgoe Ha6moz[aeM0e SHAYCHUE IIpDHU3HAKA,
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X — cpe/iHee 3HaUeHUEe 3HAaUeHNA TPU3HAKA;

N — KOJIMUECTBO HAOJIIO/IEHUH;

BenuuwmHa, mpenacraBisiomias cobOW KBaipaTHBIA KOPEHb U3
HECMEIIEHHOH OIleHKH Jucnepcrd (S) Has3bIBaeTcsi CTaHAApPTHBIM
OTKJIOHEHHEM WWIH CPEJHUM KBaJ[PATHYECKHUM OTKJIOHEHUEM.
O0603Ha4aOT 3Ty BEJIMUNHY rpeueckoi OykBou o (curma) a He s. Ha camom
JleJie 0 — 3TO CTaH/IAPTHOE OTKJIOHEHVE B reHepaJIbHON COBOKYITHOCTH, a S —
HEeCMeIIleHHas OIleHKa HTOTO IlapaMeTpa B HCCIel0BaHHOU BbhiOOpKe. Ho,
IIOCKOJIBKY S — JIyUIIlasi OIIEHKA O 3Ty OIeHKY CTaJId 4acTO 0003HAYATh YIKe
He KaK S, a Kak o [27, 22].

IKCIIePUMEHTAIbLHBIE JlaHHbIE IIpu HCII0JIb30BAHUH
IIapaMeTPUYECKNX KPUTEPHEB AOJIKHBI OTBeUaTh ABYM, a HWHOIZIA TPEM,
YCJIOBHUSIM:

e 3HAaUEeHH:A PU3HAKA U3MEPEHBI 10 UHTEPBAJILHOM IIKAJIE;

e pacmpejiesieHHe IIPU3HAKA SBJISAETCSI HOPMAJIbHBIM;

e B JUCIEPCHOHHOM aHAJM3€e JOJIKHO COOJ/I0ZAThCs TpeboBaHHE

PaBEHCTBA AUCIIEPCUH B AYEHKaX KOMILIEKCA.
[TapameTpuUecKre KPUTEPHUH MO3BOJIAIOT IPSIMO OLEHUTDH Pa3JINUKs

® CpeaHUX, NOJYYEeHHBIX B IBYX BbIOOpKax (t-kpuTepuii CThIOZIEHTA,
koaddunmenT JuHeHoU Koppessanuu 1o K. [Tupcony- r);

e jnucnepcusx (kpurepuit @uiepa).

HenmapamerpuueckKkue KpUTEPUU — JTO KPUTEPUHU, KOTAA
CTaTUCTUYECKOE pacIipe/iejieHre 3HAYEHUN MCUXOJIOTUUYECKOTO MpU3HaKa
He TIpe/IIIoJIaraeT BIUYNC/IEHHS ITapaMeTPOB:

e CpeAHUX 3HAUYEHUN TIpU3HAKA, CpeNHASA apudmMeTHyecKas

BeJINUNHA, Cpe/IHAA reoMeTpudeckas Gi, cpe/iHAA TapMOHUYECKas
H, meguana Me, moga Mo;

e Mepbl paccesHus (Bapumamuu, paszbpoc); BapuaHT-pas3bpoc,
BapUAHT II0 AaMIUIUTY[lE BOKPYT  CpPeTHETO  3HAYEHUS:
BapHaIlMOHHBIN pa3Max, cpefHee JIMHeWHOe (abCOJIIOTHOE)
OTKJIOHEHHE, CpeflHee KBa/IpaTUUECKOe OTKJIOHeHWe (ommbKa)
WJIU CTaH/APTHOE OTKJIOHEHUE O, KO3 puuuneHT Bapuanuu V;

e HEKOTOPBIX JpyTUX I1apaMeTpPOB CTaTUCTUYECKOTO
pacmpenesieHus: KoapOUIMEHT acCUMeTPpUH A, skciecc E.

Henapamerpuueckue KpUTEPUU NPUMEHSIOTCA K MOPSAIKOBBIM
(paHT), a HE CTPOr0 KOJUYECTBEHHBIM IICHUXOJIOTHYECKUM ITOKa3aTeJIsiM,
HemapamMeTpryecKne KpHUTEPUM He  TPeOyloT aHaim3a  QOpMEbI
pacrpeziesieHusi, B YaCTHOCTU HE PacCUMTaHbl HA HOPMAaJIbHOE (TayccOBO)
pacrnpezenenue (mogobHo kpurepuio CThI0/IEHTA).
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IKCIIepUMEeHTAIbHbIE JlaHHbIE pu HCII0JIb30BAHUU
HellapaMeTPUYECKUX KPUTEPHUEB OTBEUAIOT CJIEAYIOIIUM YCIIOBUSM:
e 3HaUYeHU: IIPU3HAKa MOTYT OBITH IIPEJICTABJIEHBI B JIIOOOU IIKaJIE,
Ha4yMHasA OT IIKaJIbl HauMEHOBaHUH;
e paclpejiesieHre IIPU3HAaKa MOXKET ObITh JIIOOBIM U COBIIAJIEHHE €T0
C KakuM-Iu00 TEOpPEeTUYECKHM 3aKOHOM pacHpe/iesIeHUs
Heo0s13aTeJIbHO U He HY?K/IaeTCsI B IIPOBEPKE;
e TpebOBaHHE PABEHCTBA MCIIEPCHU OTCYyTCTBYET.
HemapameTpuuyecKkre KpUTEPUU ITO3BOJISIOT:
OIEeHUTbH JINIIb TEHJEHIINU, HAaIIPUMEpP, OTBETUTh Ha BOIIPOC, Uallle
JI1 B BEIOOpPKeE A BeTpeualtoTcsi 6oJiee BHICOKHE, a B BBIOOpKe b — ee HU3KHeE
3HaueHUs npusHaka (kpurepuu Q, U, ¢* u 1p.);
OIeHUTH JIUIIb PA3JIUYHS B JIMalla30HAaX BAaPUATHBHOCTHU IIPH3HAKa
(kpurepuii ¢*);
BBISABUTH TEHJIEHIIUN HN3MEHEeHUs IIPpU3HAKa IIPU IIepexojie OT
YCJIOBHUS K YCJIOBHUIO IIpH JIIOOOM pacIpejiesieHUH IMPHU3HaKa (KpUTepuu
TeHaeHIUH L u S).

1.4. OIIEHKa AOCTOBEPHOCTH paSJII/I‘-II/Iﬁ HCCJIeaAyEeEMOTO0
IICUXOJ/JIOTHNYCCKOrIO IIpu3HaKa I10 YPOBHIO CTATHCTUYECKOU
SJHAYMMOCTH KpuTepuia

Jna  ;okasaTesibcTBA  3HAUMMOCTH (mocToBEpPHOCTH) JTU
HE3HAYUMOCTU (HEJOCTOBEPHOCTU) HCCJIEyeEMOTO IICUXOJIOTUUECKOTO
MIpU3HAKA BBIZIEJISAIOT YPOBHHU CTAaTUCTUYECKOM 3HAUMMOCTU Kputepus. B
IICUXOJIOTUM TPUHATO CUUTATh HUBIIUM YPOBHEM CTAaTUCTUYECKOU
3HAUYUMOCTU KpUTepus 5%-blil ypoBeHb (P<0,05); OCTATOUHBIM — 1%-bIi
ypOBeHb (P<0,01) U BHICHIUM — 0,1%-blii YpOBeHb (P<0,001), MO3TOMY B
Ta0JIUIAX KPUTUYECKUX 3HAUYEHUH OOBIYHO TIPUBOAATCA 3HAUEHUS
KPUTEPUEB, COOTBETCTBYIOIUX YPOBHSM CTAaTUCTUUECKOU 3HAYHUMOCTHU
P<0,05 1 p <0,01, ¥ ©HOT/IAa — P <0,001.

Jlo Tex IOp, TOKa YPOBEHD CTATUCTUYECKOU 3HAUNMOCTH KPUTEPHU HE
JIOCTUTHET P=0,05 TOBOPUTh O JOCTOBEPHOCTU PABIUYUU HCCIETyEMOTO
IICUXOJIOTUYECKOTO TPU3HAKA He IPEJICTABIISETCS BO3MOKHBIM.

Brijensior SMITUPUYECKOE u KPUTHUECKOE 3HaUeHUe
CTaTUCTUYECKOTO Kputepus. I1o pesysbTaTaM CpaBHEHUS 3SMIHUPUUECKOTO
¥ KPUTUYECKOTO 3HAaUYEHUU KPUTepHus IMOJTBEPKAAeTCSA CTAaTUCTHYeCKas
JIOCTOBEPHOCTh PA3JIMYUN HCCJIEAYEMOIO TICUXOJOTUYECKOTO IPHU3HaKa
(mpuHATHEe THUHNOTEe3bI H,) WM oOmpoBepraercs, YTO YKa3blBaeT Ha
OTCYTCTBHE pasanunii (mpuHuMaeTcs runoresa Ho).

Ecnu smnupuueckoe 3HaUueHUEe KPUTEPHUS PABHSAETCS KPUTUUECKOMY
3HAUEHUIO, COOTBETCTBYIOIIEMY P<0,05 WIU TMpeBbIIaer ero, To Ho
OTKJIOHSIETCSI HO MBI eIlle He MOKeM OIIpefieJIeHHO NpUHATh Hi.
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Ecnu smnupudeckoe 3HaueHUE KPUTEPUA PABHAETCA KPUTUUYECKOMY
3HA4YEHUI0, COOTBETCTBYIOIEMYy P<0,01 WIM OpeBbilliaer ero, To Ho
OTKJIOHAETCA U npuHuMaetcsa Hi,

HcknoueHuss W3 MPaBWI COCTaBJISIOT: KPUTEpUN 3HAKOB G,
kputepul T-BuikokcoHa u kpurtepuln U-ManHa-YutHu. J[aa Hux
yCTaHABJIMBAIOTCA 0OpaTHbIE COOTHOIIIEHUS.

JIJis1 BBIABJIEHUS YPOBHS CTAaTHCTUYECKOW 3HAYUMOCTH KPUTEPHUA
BBIOPAHHOTO MaTEMaTHUYECKOTO METO/Ia HEOOXOUMO:

[IpoBecTn TMOj/icCUeT BBIOPAHHOTO KPUTEPUSA II0 IIpE/JIaraeMOMY
QITOPUTMY C Ie€JIbI0 ONpeleJIEHUA €r0 SMIIMPUYECKOTO U KPUTHYECKOTO
3HaAYEHUM.

ComocTaBUTh YPOBHU CTATUCTUYECKOU 3HAYUMOCTU SMIIMPUUECKOTO
3Ha4YeHUs KpUTepUA C KPUTUUYECKUM JIJIs1 IPUHATUA PellleHUs O HAJIUYUU
mocTtoBepHbIX pazymunii (H,) mim ux orcyrerBum (Ho).

I'paduueckoe npeacTaBaeHUue KPUTEPUA — «OCh 3HAUNMOCTH ».

Hy

3ona nesnauumocmu

H;

3ona 3nayumocmu

0,05

HeonneneneHHOCmu

&
<

1.5. AJIrOpUTM UCCIIEeA0BATEAbCKOrO pasjaesia
[lenzogHarHocTHEA

KoHoTaTupyionful cpes FTopMUpYIONHE SKHOTIEDHMEHT
Tanma
Lene
Jdagaun

BMHHPHT—IECKHE L=T 2 OB HOC e NoBAHHA

HH,I[HBH,H}FELHBHQE H I'pYIINIoEo2 T2CTHDPOEBAHHS IT0 MeTOJHEAM

CECJHEIe JaHHEIS HA OCHOEBS HHAHEHAVANEHOTO H TRYIIIIOBOTO
TeCTHPOoBaHHA [TabmHIIEL)

MeToar: obpaboTEH pesyIETATOR (KoNMHYeCTEEHHEIA aHaTHE )

Brifop NoHxomorHYecKHE NpHSHAKoE A MaTeMaTHYecKoH obpaboTrH
[KaYdecTEeHHEIA AHATHE )
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1.6. KpaTkaa xiaccudukanmua 3aja4 1 METOA0B UX
CTATHUCTUYECKOTO pellleHUs

MeToapl MaTeMaTH4yeckoil 00pabOTKH BBIOMPAIOTCA B 3aBHUCHUMOCTH OT
3a71a4 U yCJIOBUU IICUXOJIOTUYECKOTO uccaeAoBaHus (Tab. 1).

Tabauua 1

MeToabI MAaTEMAaTUYECKOU 00pPa0OTKH B 3aBUCHMOCTH OT 33a/1a4 U
YCJIOBUH IICUXO0JIOTUYECKOT0 UCCIeI0BAHUSA

3agauu YciaoBus MeTtoabI
ITapamerpuueckue

OneHnka 2 BBIOOPKU t- xkpurtepuit CTbIO/IEHTA;
pasauuuil B HCIBITyEeMbIX METO/I XapaKTepUCTUYECKUX UHTEPBAJIOB;
CpeHUX r-k03PUIUEHT IMHENHON KOPpeIAIUuU
3HAUEHUAX [Tupcona
HCCJIEyeMOr0
IIpU3HaKa

HenapaMeTqueCKne

1. BeigBienue

a) 2 BBIOOPKH

Q — xpurepuii Pozenbayma;

pas3Iuyui B HCIBITYEeMBbIX U — kputepuit ManHa-YUTHU;
YPOBHE @* — xpurepuii (yriioBoe mpeobpa3oBaHue
HCCJIEyEMOTO dumrepa)
IpU3HaKa KpuTepuii MakHaMapbl
6) 3 u 6oJtee S — kpuTepuii TeHAeHIUH [[P)KOHKMPA;
BBIOOPOK H — xpurepuit Kpyckana-Yosuiuca.
HCITBITYE€MbBIX
2. BreiaBiieHue a) mpu X2 — kputepuii [Tupcona;
pasanuuii B corocTraByiieHun | A — kpurepuil KosimoropoBa-CMUPHOBA;
pacnpesieJIeHUN | 3SMIIUPUYECKOTO | M - OMHOMUAIbHBIN KPUTEPUH.
IpU3HaKa IIpU3HaKa
pacrpeziesieHus C
TeOpeTUUYECKUM
6) ipu X2 — kputepuii [lupcona;
corocTraByieHun | A — kputepuil KosimoropoBa-CMUPHOBA;
ZIBYX @* — xpuTepuil (yriioBoe mpeobpa3oBaHUE
sMmnupuueckux | ®@uiepa)
pacrpeziesieHui
3. BeisaBiienne a) IByX s - K03 GUIMEHT PAaHTOBOU KOPPEIAINU
CTEeIeH!U MIPU3HAKOB CrnupmeHa.
COTJIACOBAHHOCTHU
U3MeHeHU! 0) nByX I's - KO3 PULMEHT PAHTOBOU KOPpPEIAINU
vepapxuii Wiu CrnupmeHa.
npoduieit

19



http://kineziolog.bodhy.ru/category/kategorii/kriterii-f-%E2%80%94-uglovoe-preobrazovanie-fishera
http://kineziolog.bodhy.ru/category/kategorii/kriterii-f-%E2%80%94-uglovoe-preobrazovanie-fishera
http://kineziolog.bodhy.ru/category/kategorii/kriterii-pirsona-khi-kvadrat
http://kineziolog.bodhy.ru/category/kategorii/kriterii-pirsona-khi-kvadrat
http://kineziolog.bodhy.ru/category/kategorii/kriterii-f-%E2%80%94-uglovoe-preobrazovanie-fishera
http://kineziolog.bodhy.ru/category/kategorii/kriterii-f-%E2%80%94-uglovoe-preobrazovanie-fishera

4. Anann3s a) I0JT BAUSTHUEM | S — KpUTEpHUU TeHIeHITNH [[3KoOHKHpa
U3MeHeHUuHn omuoro ¢akropa |L — kpurepuii TeHAeHIN" [lekimKa;
MIpU3HAaKa MO/ oAHO(MAKTOPHBIN JINCIIEPCUOHHBIN aHATIN3
BJIUSTHUEM duiepa.
KOHTPOJIUPYEMBIX | ) oA BiausHuEeM |/IByxdaKTOPHBIN JUCIIEPCHOHHBIN aHAIN3
yCI0BUH ZByX (pakTopoB | Duiepa.
OTHOBPEMEHHO
Buspl ciBuron OOBeKT YcnoBus Kpurepuu oneHkun
corniocrasiie- | Konmuuecr- | I'pyn- JI0CTOBEPHOCTH
HHUUN BO IIbI caBura
3aM€epPOB
CaoBuru oy, OnHu U Te Ke
BJINSTHHUEM MMOKa3aTeJIH,
BKCIIEPUMEHTAIbHBIX | U3MepPEHHbBIE
BO3/IENCTBUI y
OHUX U TeX
xKe
HCIIBITYEMBIX
JI0 U ocCJIe 2 1 G - xpurepuit
BO3JE€HCTBUA: 3HAKOB;
a) mpu T - xpurepui
OTCYTCTBUU BuiikokcoHa
KOHTPOJIbHOU 3u 1 L - xpurtepuii
TPYTIIIBI OoJiee TeHaeHIuM [leii-
KA,
XZr- KpUTEepuu
Opusamana
6) mpu 2 2 Bapuanr 1 -
HAJIUYUU COIIOCTaBJICHHE
KOHTPOJIbHOU 3HAUEHUH «J10» U
IPYIIIIBI «IIOCJIE» OTJIEJIbHO

(0]
BKCIIEPUMEHTATbHON
Y KOHTPOJIbHOU
rpyImnam:

G - kputepuit
3HAKOB;

T - xpuTepuit
Buiikokcona
BapmuaHTr 2 -
COTIOCTaBJIEHUE
C/IBUTOB B JIBYX
rpymnmnax:

Q - xpuTepuii;

U - kpurepuit
ManHa-YuTHU,;

@* - KxpuTepui
Qduniepa
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3 u bosiee 2 ComnocraBsieHue
3HAUEHUH OT/EJILHO
o
BKCIEePUMEHTATIbHOU
1 KOHTPOJILHOH
IPyIIIIam:

L — xpurepuii
TeHaeHnuH Ilengxka;
72 — xkpuTepuii
®puamana

Takum obpazoMm, 3aJauyd U YCJIOBUA IICHUXOJIOTHYECKOTO
VICCJIEJIOBAHUSA SIBJISIOTCS OCHOBaHMEM BbIOOpa MeTOZla MaTeMaTH4yecKOU
006pabOTKU JJIs OLIEHKH JIOCTOBEPHOCTU (HEJOCTOBEPHOCTH) Pa3IUUYNU
HCCJIEAYEMOTO IMCUXOJIOTUYECKOTO NMPU3HAKA MO YPOBHIO CTAaTUCTHUYECKOU
3HAUUMOCTU KputTepus. Kpurtepuum paessaTcs Ha IlapaMeTpUUYecKUe U
HemapaMmeTpuueckue. [lapameTpuyeckre KpUTEPUU MO3BOJISIOT OLIEHUTH
pa3nuvsa B CpeIHUX B3HAUEHUAX; HelapaMeTpUyecKue — B YPOBHE,
pacrpeziesieHnH, CTeneHu COTJIACOBAaHHOCTH, 11(0)) | BJIUSTHUEM
KOHTPOJINPYEMBIX YCJIOBUU UM OIleHKe CJBUTra 3HAUEHUUN HCCIIEAYyeMOTO
IICUXO0JIOTUYECKOTO IMPHU3HAaKa.

KoHTpoJ/ibHBIE BOIIPOCHI

1. OxapakTepusyuTe OOIIUH aJTOPUTM SKCIIEPUMEHTAJILHOTO
IICUXOJIOTUYECKOTO NCCIeJOBAHUS.

2. Ha3zoBwuTe 1IKaJibl U3MEPEHUS ICUX0JOTUUECKUX IIPU3HAKOB.

3. Uewm ompepessieTcs BIOOP METOA0B MaTeMaTHUECKONH 00paboTKu
MOJIyUeHHBIX 9KCIIEPUMEHTAJIbHBIX JJAHHBIX.

4. OxapakTepusymnre HOMHHATHUBHYIO KTy U3MepeHUs
TICUXO0JIOTUYECKUX ITPU3HAKOB.

5. PackpoiiTe  CyIIHOCTb  TOPSAAKOBOM  IIKaJbl  HU3MEPEHUS
TICUXO0JIOTUYECKUX ITPU3HAKOB.

6. Ponp HWHTEpBAJIbHON IIKAJIbl B HU3MEPEHUM IICHXOJIOTHUECKUX
MIPU3HAKOB.

7. Kakumu JIBymMsI IapaMeTpaMH XapakTepUs3yeTcs WHTepBaIbHas
IIIKaJia.

8. Cytp IIKAJIbI PaBHBIX OTHOIIIEHUM B U3MepeHun
TICUXOJIOTUYECKUX IIPHU3HAKOB.

9. JlaiiTe XapaKTEPUCTUKY ITapaMeTPUIECKUX KPUTEPHUEB.

10. OxapakTepu3yuTe HellapaMeTPpUUYECKHEe KPUTEPUHU C TOYKH
3pEHUs CTATUCTUYECKOTO paclipejieieHus1 3HAaUEHUU IMCHUXOJIOTHUYECKOTO
MIpHU3HAaKa.
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11. Kakas onenka BxoguT B GOpMyJly pacuera HapamMeTpUdecKoro
KpUTepUs.

12. UTo sIBJISI€TCS COCTABJIAIOIIEN OIeHKU JUCIEPCUM.

13. Kakum ycjioBueM [JOJDKHBI OTBEYaTh SKCIEPHMEHTAJIbHBbIE
JTAaHHBIE TIPU UCIIOJIb30BAHUY ITapAMeTPUUECKUX KPUTEPUEB.

14. B kakux 3HaueHUAX IpU3HAKA I[apaMeTpHUUYeCKUe KpUTEPUU
TI03BOJIAIOT MPSAMO OI[eHUTh Pa3JINyUsl.

15. KakuM ycioBUAM OTBeUalOT SKCIEepUMEHTaJIbHble JaHHbIE IpU
HCIOJIb30BaHUU HellapaMeTPUUECKUX KPUTEPUEB.

16. UTO 1103BOJIAIOT OIIEHUTh HENlapaMeTpuyecKre KpUTEPUU.

17. YUTO 0O3BOJIAIOT BBISIBUTH HElIapaMeTpUUecKre KpUTEPHUH.

18. /711 yero BBIAEIAIOT YPOBHU CTAaTUCTUYECKONW 3HAYMMOCTU
KpUTEPUS.

19. Kakoil ypoBeHBb cTaTHUeCKOW 3HAUUMOCTU KPUTEPHUSA CUUTAETCA
HU3IINM.

20.Ha30BUTe [0CTAaTOYHBIN yYpPOBEHb CTATUCTUYECKON 3HAYMMOCTU
KpUTEPUS.

21. Kakoil ypoBeHb CTAaTUCTUUECKON 3HAUUMOCTU KPUTEPUS ABJISAETCSA
BBICIITHM.

22. KakuM ypOBHEM CTaTUCTUUYECKOU 3HAYUMOCTU COOTBETCTBYIOT
3HAUYEHUsI KPUTEPUEB, KOTOpPble MPUBOAATCA B Tabiunax «Kputuueckue
3HaYE€HUS KPUTEPUSL...».

23.Kakoifi ypoBeHb CTaTUCTHUYECKON 3HAUMMOCTU KpUTEPUS
II03BOJIIET TOBOPUTH O JIOCTOBEPHOCTH PA3JIMUUU  UCCJIEAYEMOTO
IICUXOJIOTUYECKOTO ITPU3HAKA.

24.Kakue 3HaueHUA CTATUCTUYECKOTO KPUTEPUS BBIIEJIAIOT.

25. UeM mOATBEPKAAETCA CTAaTUCTUYECKAas JOCTOBEPHOCTh PA3IUYUM
HccJielyeMoro npusHaka (mpuHsaTre Tuoressl Hy).

26.YeM ormpoBepraercsi CTaTUCTUUeCKasd JAOCTOBEPHOCTb PA3IUYUMN
HCCJIeyeMOTO TICUX0JIOTUYECKOTO TTpu3Haka (mpuHaTre runote3bl Ho).

27. PackpoliTe = cymiHOCTh  HpUHATHA  Tunore3sl  H; 1o
YPOBHIOCTAaTUCTUYECKON 3HAYMMOCTU KPUTEPHUS, COOTBETCTBYIOIIEMY
p<0,01.

28.Yt0 HE0OXOAMMO BBINIOJTHUTh JUII  BBIABJIEHUS  YPOBHSA
CTaTUCTUUYECKON 3HAUMMOCTH KPUTEPHUs BBIOPAHHOTO MaTeEMaTHUUECKOTO
MeTo/1a.

29.00bsAcHUTEe TpaduUecKkoe TpeCTaBIeHue KPUTEPUS — «OCh
3HAYMMOCTH ».

30.0xapakTepusyiTe JITOPUTM HCCJIE/IOBATENIBCKOTO pasziesna —
KOHCTAaTUPYIOIIUU Cpe3.

31. PackpoiiTe CyIiHOCTh KOHCTATUPYIOIIErO SKCIIEPUMEHTA.
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32.YT0 BKJIIOUAET aJITOPUTM HCCIEA0BATEILCKOTO paszjea —
(opMUpYIOIINUN SKCIEPUMEHT.

33.00BsaAcHUTE CyTh POPMUPYIOIETO SKCIEPUMEHTA.

34.B ueM oTyIMUMEe KOJTMYECTBEHHOTO ¥ KaUeCTBEHHOTO aHAIN3a.

35. OxapakTepusdyiTe BBIOOD MeTOZla MaTeMaTUYecKOl 00paboTKu
pe3yJIbTaTOB IICUXOJIOTHYECKOTO HCCIEIOBAHUS.

ITpakTHueckue 3agaHuA

1. Ilocrpoiite rpaduk HOpMasibHOro (I'aycoBo) pacmpeeneHus
3HAYEHUH IICUXO0JIOTHYECKOTO IIPHU3HAKA.

2. IlpencraBbTe dopmysry  pacuerta OIIEHKH JIUCIIEPCUU
IICUXO0JIOTHUYECKOT0 MPU3HAKA.

3. Hamummure dbopmysy s pacuera cpeaHero apugpMeTHUecKOro
3HAYEHUS IICUX0JIOTHUECKOTO IIPHU3HAaKa.

4. BwlgenuTe ypOBHH CTaTUCTUUECKON 3HAYUMOCTH (JJTOCTOBEPHOCTH)
KpHUTEPUSI.

5. IlocTpoiiTe «0Ch 3HAUMMOCTH» — TpadHuUuecKoe IIpe/ICTaBJIEHHE
KpHUTEPUSI.

6. CocraBbTE QJTOPUTM  HCCJIIEJOBATEJIBbCKOTO  paszena  Juid
KOHCTaTHPYIOIIETO cpe3a.

7. CocTaBbTe  aJITOPUTM  HCCJIENOBATEILCKOTO  pasjena  JJisd
(GopMUPYIOIIETO SKCIIEPHUMEHTA.
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PABJIEJI 2
IMAPAMETPUYECKUE METO/IbI
MATEMATHYECKOI CTATUCTUKU B OBIIEN
IICUXOJIOTUU

B panHOM pa3szesnie pacKpbIBaeTcsd CcoAep;KaHUe CieAyIOIInX
IapamMeTpUUYeCcKuX METO/0B: t-xpurepuit Crpr0Z1eHTA, METO/]
XapaKTEPUCTUUECKUX UHTEPBAJTIOB, KOAPGUIIMEHT JUHENHOU KOPPEJAIU
[Iupcona — r. /laHble MareMaTH4YeCKHWe MeTOJbl HCHOJIb3YIOTCA [JIA
BBIIBJIEHUA  PA3JIUYUU B CPeJHUX  3HAYEHUAX  HCCIIELYyeMOro
IICUXOJIOTUYECKOTO IIPU3HAKA MEXKIY ZBYMA BBIOOpDKaMU.
PaccmaTpuBaioTcsi Ha3HadyeHue, oOmnucaHue QOpMyJbl i1 pacyera
SMIIUPUYECKUX 3HAUEHUN KPUTEPUSA KOKJOT0 METO/IA.

AJropuTM pacyera mapamMeTpUYeCKUX KPUTEPHUEB MPe/CTaBJIeH Ha
ImpuMepax KOHKPETHBIX IICHUXOJOTUYECKUX METOAOB € OOOCHOBAaHUEM
CTaTUCTAYECKON  3HAUYMMOCTHU  pa3/JIMuUUid  3HAUYEHUM  H3y4yaeMbIX
IICUXOJIOTUYECKUX IIPU3HAKOB.

KiroueBbie cj10Ba M NOHATHUA: MapaMeTpUYeCcKUe MeTOAbl, t-
kpurepuii  CTbIOJIEHTa, METOJ, XapaKTepUCTUYECKUX HHTEPBAJIOB,
ko3 PuIinenT suHeHOU Koppendanuu IlupcoHa — r, aJiropuTM pacyera
KpUTEpUsSA, OMIHUPUYECKHE U KpPUTUYECKHe 3HaueHUs KpUTepus,
CTaTUCTHUYECKas JIOCTOBEPHOCTh Pa3JINIUM.

2.1. MaremaTuuecKye MeTOAbI /ISl BbISABJIEHUA PA3JTUIUU B
cpeAHUuX 3HAUYEHUAX UCCIIeTYyEeMOTro ICUX0J0THIECKOTO
NpPU3HaKa MeK/Iy IByM:A BHIOOPKaMU

2.1.1. t-kpurepuii CTbrogeHTa

Kpureputii CrbiozieHTa (t-KpUTEpUI) — MapaMeTPUUYECKUN KPUTEPUU.

Ha3nauenue xkpurepuss CrbloOieHTa — WUCIOJIb3yeTcs Ui
MIPOBEPKU CTATHUCTUYECKON 3HAUYUMOCTHU (JIOCTOBEPHOCTU) PA3JIMUUM JBYX
CpelHUX 3HAaUeHUN H3y4aeMOTO IICHUXOJOTMYECKOT0 IIPU3HAKA MEXIy
ZByMs BbIOOpkamu (rpynmamu) [18, 126-127].

Onucanue kpurepusa CrbroeHra

ITOT MeTOJi OmpeJiesideT BJIUAHUE KOJMYECTBEHHBIX Ppa3Inuui
cpelHUX apu@MeTUYecKUX 3HAUEHUM U WX BJIMSIHUE Ha KayeCTBEHHBbIE
pa3INuUA U3y4aeMoro ICUX0JIOTUUECKOTO IPU3HAKA.
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Kpurtepuit CTpiofieHTa II03BOJISIET MPSAMO OIEHUTh KOJIUYECTBEHHbBIE
pa3iuuusg B CpelHUX apudMeTHUecKUX 3HAUEHHUAX H3Yy4aeMOro
IICHXOJIOTUYECKOTO IIPU3HAKA MEXK/TY IByMS BRIOOpPKaMU (TpyIIamu).

B dopmyny pacuera t-xputepus CrblOAeHTAa  BKJIIOYAIOTCA
IIapaMeTphl paclIpenesieHus, TO eCTh «U3MEPEHHE» U «PA3HHUIIbI CPETHUX
3HAUEHUU U UX pa3bpoca».

dopmyJa aJia pacuera t-kpurepusa CTbeiogeHTa

—r —Ir
TJe X;p, U Xz, — CpenHue apudMeTUYecKre 3HAaYeHUs H3yd4aeMOoro

IICUXO0JIOTHYECKOTO IIPHU3HAKa B KaK/I0U BHIOOPKE.
Pacuer X,

Cpennee apudmernueckoe (OIleHKa MaTeMaTHUYECKOTO OXKUIAHU)
BBIUMCIIAETCA IO popmyJie:

£ - M= X
ap. n
rie Xi — Kaxaoe Ha6JIIOZ[aeMOC 3HaAYeHue IICUXO0JIoruuyeckKkoro
HpI/I3HaKa, KOJINYECTBEHHO I/I3MepeHHOFO.
i — HWHJIEKC, YKaSI)IBaIOIIII/Iﬁ Ha HOpH,Z[KOBbIﬁ HOMED MAaHHOTO

3Ha4YeHUs IICUX0JOTUYECKOTO IPU3HAKA;
N — KOJIMYECTBO HAOJIIO/IEHU;
>’ — 3HaK CyMMHPOBaHUI.

M — onjeHKa MaTeMaTH4EeCKOTO OKHUJaHM.
Pacuetr ominOku cpeaHen
Omnbka cpefgHel Beruucisercs no ¢gopmyiie:
a

m—=—
Vn
I7le 0 — CTaHJAApTHOe OTKJIOHEHHWEe WM CpeJHee KBaJpaTHyecKoe
OTKJIOHEHHE B JaHHOU BhIOOPKE.
Orenka o onpejenseTrcs o hopmyJie:

e Xx; — Kaxkjaoe HabO/I0/laeMoe 3HA4YeHUEe IICUXOJOTHYECKOTO
IIPU3HAKA;

X — cpefHee apudMeTUYeCKOe 3Ha4eHre NPU3HAKA;

N — KOJIMYECTBO HAOJIIOZIEHNH B BEIOOPKE.

ITocne pacuera t-xputepust CTbioZleHTa HEOOXOAUMO ATO 3HaueHue t
CPaBHUTH C TAOJIMYHBIM 3HaUEHUEM tip (Tabsuna « Kputnueckue 3HaueHU
t-kputepus CTblO/IEHTa»), BRIYHUCJIEHHBIM II0 COOTBETCTBYIOIIEH CTEIEeHH
cBO0OOJZIBI Vv, 3a KOTOPYI0 IIPUHHMAaeTcsi cyMMa O0BbeMOB (KOJIMYECTBO
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HCIBITYEMBIX) JBYX CPaBHHBAaeMbIX BBIOOPOK, yYMeHBIIEHHass Ha 2
€IUHUIIBL.
dopmyJia 1J1A pacdyeTra cTeleHu CBO0oabI (v):
v=(n;+n.)-2

I[To Tabmume «Kputuuyeckne 3HaueHUs t-kputepus CTbIoJIeHTa»
HaXOJUM 3Ha4YeHHe tip. (110 V) JJ1s1 yPOBHA CTaTUCTUUYECKON 3HAUMMOCTH: P
< 0,05; p < 0,01; p < 0,001.

JlesaeM BBIBO/I,

PaccmoTrpuM pacyet kputepusi CThIOIEHTa HA KOHKPETHOM ITPUMeEPE.

ITo meronuke JI.M. BaHcoBckod «TexuHmka ¥ O€rJIOCTh UTEHUS»
00c1e/IOBaHO 2 TPYIIIBI ITKOJIbHUKOB:

N; = 11 UCIIBITYE€MBIX

N2 = 15 UCIBITYyEeMBbIX

3amaua: BBIABUTH CTAaTHUCTUUECKYI) 3HAYUMOCTH (ZIOCTOBEPHOCTD)
pasjnuuil B CpelHUX apudMeTUYeCKUX 3HAUEHUSIX IMCUXOJIOTUUYECKOTO
IIPU3HAKA «CKOPOCTb UTEHUS», IOJIyUeHHBIX B JIBYX IPYIIAaX HUCIBITYEMbBIX
IITKOJTbHUKOB.

YciioBue: 2 TpyIIIbl IKOJIbHUKOB:

n; = 11 UCIIBITYEMBIX

N = 15 UCIBITYEMBIX

MeTox ~ MareMaTUYECKOM o00OpadoTkm — t-Kpurepuit
CreromeHnTa (1I03BOJIAET NPAMO OIEHUTh Pa3jUuddsd B CPEJHUX,
IIOJIyYEHHBIX B IBYX BHIOOPKAXx).

[TokazaTesn CKOpPOCTU UYTeHUS (CJI0B 3a MUHYTY) IO KaXKJIOMY
HCIIBITYEMOMY, ¥ TIOKa3aTeau /A pacuera t-kputepus CrbiofileHTa
IIpe/iCTaBJIeHbI B TA0. 1.

Tabauua 1
Pacuet kpurepusa CrbiogeHnrta no meroauke JI.11.BancoBckoit
(TexHuka v 0€rJIOCTHh YTEHUA)

IIepBas rpymnria MIKOJILHUKOB Bropas rpymna nkoJbHUKOB
(n; =11) (n. =15)
Ne | CKopoCTb | X; — Xy, (x,—% )2 Ne | CKopoCTb | X; — Xy, (x,—% )2
n/1 | yrenus ©™ /0| grenus o
1 2 3 4 5 6 7 8
1 115 15 225 1 58 -27 729
2 130 30 900 | 2 66 -19 361
3 95 -5 25| 3 67 -18 324
4 85 -15 225 | 4 75 -10 100
5 80 -20 400 | 5 80 -5 25
6 95 -5 25| 6 86 1 1
7 100 0] o| 7 88 3 9
8 105 5 25| 8 85 0 0
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9 95 -5 25| 9 84 -1 1
10 90 -10 100 | 10 89 4 16
11 110 10 100 | 11 90 5 25

12 95 10 100
13 08 13 169
14 104 19 361
15 110 25 625
> =1100 > =1275
Xap.(n,y = 100 Z[:xi —%, ) =2050 | Xap(ny) =85 Z[:xi ~%, )" = 2846
AJITOPUTM

pacuera t-kpurepus CTeroieHTa

Pacuer t-kpurepus
CrproneHTa

ITpumep

I. ®opmysa pacuera:
—I —IT
Xap, = Xap.

[ 2 2
m; —|—m”

=

[IpencrapieH B TaOII. 1.

II. Haxomum cpenHee
apudmeTHIeCKOe

Haxozum cpeaaee apI/I(l)MeTI/I‘-IeCKOG 3Ha4ueHHue

JUTSL KQXK/I0U TPYIIIBI:

3HAQUEHHe I KaxKJaoH | 2.1.
BBIOOPKH 10 hopmysie: | — 115+ 130+95+--+110 1100
Xap.(ny) = ==——-=100
T =M= 2 X; * 11 11
® Xap.(ny) = 100
2.2,
_ _58+66+6?+---+11{]__12?5_85
Fap.na) = 15 15
Xap.(ny) = 89
I1I. Haxomum | 3.1. X; — Xz (n,3: (cTOIIGELL 3)
OTKJIOHEHHE  K&KAOTO | g 5 x % . (cronber 7)
KOJIMYECTBEHHOTO o
IoKazaTesisi OT cpeiuero | 3.3. (xi — xap,) (crosiberr 4)
apu@MeTHU4eCcKOoro

U KBaJipaT OTKJIOHEHHS
JUISL KaYKJT0M BBIOOPKHU.

(x; — Tap.)z (cronbery 8)

IV. Haxomum oTHaeIbHO
CYMMY KBaJIpaTOB
OTKJIOHEHUM JJI1 JBYX
BBIOOPOK 110 hopMyJIe:

(xi - fﬂp-)z =

OmnpenesnsieM cyMMy KBaJ[paTOB OTKJIOHEHUU JIJIA:

4.1. IepBOU TpymIrbl (Nn,)

Z[x" ~ T ) =225 +900+ 25+...+100 = 2050

4.2. BTOPOU TPYIIIHI (1)

Z[xi — T ny) =729 +361+ 324+...+625 = 2846

V. Haxonum o

5.1. Haxoqum 0 — cTaHZapTHOE OTKJIOHEHME B
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CTaHJapPTHOE
OTKJIOHEHHE B KaKJIOUu
BBIOOPKE 110 OpMyJIE:

[ -®?
N n—1

1epBoi rpymire (n,):

2050 2050
J_\lll—l_\/ =+/205= 14,32

10

5.2. Haxoum 0 — cTaHiapTHOE OTKJIOHEHHE BO
BTOPOIi TpytIme (n.):

2846 2846
J=\/151=\/ 12 =,/203,29 = 14,26

VI. Haxoamm ommubKy
cpegHen B KaXK0u
rpymiie mo popMyJie:
o
m=—

Vn

6.1. Haxomum omwubKy cpegHed s TepPBOU
rpynisl (1n,):
14,32 14,32

My =747 T 331

6.2. Haxommm ommubOKy cpeaHedl Ajs BTOpPOU
IpyImsl (Nno):

B 14,26 B 14,26_ 3 68
T =45 375
VII. HaxonuM 3HaueHUs Xap.(n,) — Xap.(ny) ~ 100- 85

t-kpurepua CrbrOZeHTa

=

- [4312+3,68

110 popMyJIe: mg, +mg,
—I —IT
¢ e~ Xap B 15 15 45
ymi +my J1857+ 1354 3211 —g7- 2%
t=2,65
VIII. Haxozum uymucso | Yucesao creneHu cBOOOIDI:
CTEIIEHH CBOOOJBI IO V=(11+15)—-2=26—2 =24
dopmyire: V=24
V=(Mn,+n,)— 2

rie n — KOJUYECTBO
HCOBITYEMBIX B 00eux
BBIOOPKAX.
IX. ITo Tabsiuie i {VM = 2,06 (p=0,05)
«Kpurnueckue e 1L, =2,80(p=0,01)
3Ha4YeHUsT  t-Kpurepus > by
CrprozieHTa» 1O YUCIY 265> 2,06 (p < 0,05)
cTereHn  cBoOOABI V
OIIPEIETUTD YPOBEHD
CTAaTUCTUYECKOU
3HAUMMOCTU
(mocToBepHOCTH)
(p < 0,05; p <0,01).
X. BriBog, o | IIpurumaerca runoresa Hi,
CTaTUCTUUECKOHN T.€., CKOPOCTb UYTE€HHs B TEPBOU TPYIIIEe
3HAUNMOCTU HCIBITYEMBIX JIOCTOBEPDHO IHPEBBINIAET CKOPOCTh
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(mocToBepHOCTH) YTEHHSI BO BTOPOH I'PyIINe UCHBITyeMBIX (P<0,05)
Pa3IUYUUN IBYX CPETHUX
apu@MeTUIYeCKuX
3HAUEHUU  M3y4aeMoro
TICUXOJIOTUYECKOTO
IIpU3HaKa, IOJyYeHHbBIX
B /IBYX BBIOOPKAX.

ABTOMaTHYEeCKUM pacueT SMIMPUIECKOTO 3HaUeHu4 t-
kpurepuda CTer0JeHTa

ABTOMaTHMYeCKUN pacyeT SMIMNPUYECKOTO 3HaueHUsd t-Kpurepus
CTplo/IeHTa KOJIMYECTBEHHBIX ITOKa3aTeJIell «CKOPOCTh UYTeHUs1» (MeToauKa
BancoBckoii JI.J.) B AByX rpyniiax UCIBITYeMbIX IITKOJIbHUKOB.

Ilaz 1

UToObl MpOU3BECTU MPABUJIBHBIN pacyeT C IOMOIIBIO HACTOAIIETO
CKpUIITa, HEOOXOIUMO:

1. BeiOpaTh pacuer A4 cirydasi ¢ HeCBA3HBIMU (HE3aBUCUMBIMU) WJIN
CBSIBHBIMU (3aBUCUMBIMH ) BBIOOPKAMH.

2. BBecTu B mEpBYIO KOJIOHKY («BbIOOpKa 1») maHHBIE NEPBOM
BBIOOPKH, a BO BTOPYIO KOJIOHKY («BbIOOpKa 2») JaHHBIE BTOPOIl BHIOOPKHU.
JlaHHbIE BBOJATCA 10 OJTHOMY UMCJIy Ha CTPOKY; 6€3 mpobesioB, IPOITyCKOB
U T.1. BBogaTca Tonpko nudpsel. IpobHBIE umcia BBOAATCA CO 3HAKOM «.»
(Touka).

3. Iloce 3anosTHEHUA KOJIOHOK HaKaTh HAa KHOMKY «Illar 2», 4Tobbl
IIPOU3BECTH ABTOMATHUYECKUN pacyeT SMINPUYECKOTO 3HaueHus t-
kputepus CTbIOZIeHTA.

KonuuecTBeHHbIE TIOKA3aTeJM «CKOPOCTh 4UTeHUA» (MeToAmKa
BancoBckot JI.LMI.) B JAByX TIpylnmax HCHBITYyEMbBIX IIKOJHLHUKOB
IIpe/ICTaBJIeHBI B Ta0JI. 2.

Tabauua 2

KosmmuecTBeHHbIE TOKA3AaTEIN «CKOPOCTh YTEHU»
(meToguka BancoBckoi JI.I1.) B AByX rpynmnax uCIbITyeMbIX
IITKOJILHUKOB

AEvHERIGOpOYHEIF KEpMTERMHA:

|,D,J'IF| HECEAZHBIX BEBIGODOK '|

Brifopka 1 BriGopka 2




Illaz 2
ABTOMATHYECKHUM pacueT 5SMIIMPUYECKOr0 3HAUeHHs t-Kpurepus
CTpioZileHTa «CKOpPOCTh uTeHHs» (Meronumka Bamcobckoit JI.UM.) B nByx

IpyIIaxX UCIBITYEMBIX IITKOJIBHUKOB IIPE/CTaBJIEHHI B Ta0JI. 3.

Tabauua 3

ABTOMAaTUYECKHUU pacueT SMIIUPUIECKOTO 3HAUEHUA t-
kpurepus CTbIOJEHTA «CKOPOCTh UTEeHUA» (MeTOauKa
Bancosckoii JI.I.) B AByX rpynmnax UCHbITyeEMbIX IIKOJIbHUKOB

OTkJI0HEHUA ot | KBazgpatsr

No BriGopi CpeZHero OTKJIOHEHUU

B.1 B.2 B.1 B.2 B.1 B.2
1 115 58 15 -27 225 729
2 130 66 30 -19 900 361
3 95 67 -5 -18 25 324
4 85 75 -15 -10 225 100
5 80 80 -20 -5 400 25
6 95 86 -5 1 25 1
7 100 88 0] 3 0 9
8 105 85 5 0 25 0
9 95 84 -5 -1 25 1
10 90 89 -10 4 100 16
11 110 90 10 5 100 25
12 95 10 100
13 98 13 169
14 104 19 361
15 110 25 625
CymmbI: |1100 1275 0] 0 2050 2846
Cpennee: | 100 85
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CorsiacHO aBTOMAaTHUYECKOMY pacueTy SMIOUpHUYEcKOoe 3HaudeHue t-
kputepusa CTprofeHTa — toun = 2.6.
Kputnueckue 3HaueHus t-xputepus CTbIOZIeHTA II0 YHUCITy CTENEHEN

cB0o00JIbI [(v=(n:+n2)-2)] = 24, IpeacTaBIeHbI B TA0JI. 4.

Tabauua 4
Kpurnueckue 3HaueHud t-kpurepusa CTbI0eHTa [0 YUCILY
cTerieHey CBO0OAbI = 24

th

p<0.05 |p<o0.01

2.06 2.8

BBIBO/ O cTATUCTUUECKUI JOCTOBEPHOCTH Pa3JIMUM:

tomn > typ:

2.60 > 2.06 (p<0,05)

I'padpuueckoe npeAcTaBiieHHE SMIUPUYECKOTO 3HAUEHUA t-KpUuTepus
Crpr0Z1IeHTa IpEJICTaBIEHO HA PHUC. 1

2.06 2.8

Puc. 1. I'padpnueckoe npeacraBjieHue SMIUPUICCKOTO
3HaueHud t-kpurepusa CrproaeHTa

[TosiyueHHOe sMIUpUYecKoe 3HaueHWe t (2.6) HaxXoAUTCA B 30HE
HeoIpeJleJIEHHOCTU.

BriBoji: IpuHUMaeTrcs craTUCTHUecKasd rumnore3a Hi, T.e., CKOpOCTb
YTeHUsA B IEPBOU I'PYIIIIe UCIBITYEMBIX JOCTOBEPHO IMPEBBIIIAET CKOPOCTh
YTEeHUA BO BTOPOU I'PYIINE UCIIBITYeMBbIX (p<0,05).

PacueTr sMnupuveckoro 3HaueHnus t-kpurepusa CrbrogeHTa

ISl cJIydasi HE3aBUCHUMBIX BBIOOPOK: 00OpadoTka B SPSS

1. CocraBissem TabsuIly U3 JIByX crosbomoB, rme VAR 1 — 3To
KOJITMUECTBEHHBIE TIOKA3aTeIU «CKOPOCTh UTeHUs» (MeTomka BaHcoBCcKkoM
JI.W.) AByX TpymIl UCHIBITYEMBIX IIKOJIBHUKOB (3HAYEeHUs HyMepyIOTCs II0
mopsAaky), VAR 2 — mepeMeHHas, YKasbIBamIass TPUHAJJIEKHOCTD
Ka»KJIOTO TI0Ka3aTesisd K OJTHOM M3 ABYX rpymi (TabJi. 5).
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Tabauua 5
KosimuecTBeHHbIE TOKA3ATEIN «CKOPOCTh YTEHU»
(meToaguka BancoBckoiu JI.I.) AByX rpyInn UCObITYyeMbIX
IIKOJILHUKOB

WVAROD003 | VARODDO4
115,00 1,00
130,00 1,00

95,00 1,00
8500 1.00
80,00 1,00
95,00 1,00
100,00 1,00
105,00 1.00
95,00 1,00

10 90,00 1,00

11 110,00 1,00

12 58.00 2.00

13 66,00 2,00

14 67.00 2.00

15 75,00 2,00

16 8000 2.00

17 86,00 2,00

18 88,00 2.00

19 85.00 2,00

20 84,00 2.00

21 89,00 2,00

22 90,00 2.00

23 95.00 2,00

24 98.00 2,00

25 104,00 2,00

26 110.00 2.00

wlo|=~|o|o|&fwlr|=

2. B BEPXHEM MEHIO BbBIOMpaeM Analyze—Compare
Means—Independent-Samples TTest.

3. B oTkpbiBIIEMCA MeEHIO BblesisseM nepeMeHHY0 VAR 1 u mpu
IIOMOIIIM KHOIIKU «IIEPEeH0Cca» IIEPEHOCUM ee B IIpaBoe BepxHee OKHO Test
Variable (s).

[pynnupytonyio mepeMeHHyl0 VAR 2 mpu momornu KHomku [
IIePEeHOCUM B ITpaBoe HIDKHee OKHO Grouping Variable. Haxxumaem kHOTIKY
Define Groups u 3a71aeM HoMepa IpaJaliy IPyIITHPYIOIIel ITepeMeHHO.

Homepa rpajanum ByX TpyHIl IEPEMEHHBIX MPEACTABJIEHBI B Ta0I.

6.
Tabauua 6
Homepa rpajanuu AByX Ipyni nepeMeHHbIX
# | Independent-Samples T Test @I
% vanosoon ]
l:l Beset
Cancel
Help
Grouping Yariable:
L
Define Groups...

Options...

4. Haxxumaem OK u mosiydaem cienyoiiye pesyJsbTaTbhl, KOTOPBIE
coJiep:KaT CTaHZAPTHbIE OTKJIOHEHUs, CpeJIHMe 3HAYEeHUs U OIINOKHU
CpeIHUX 3HAYeHUM KOJIMUECTBEHHBIX IIOKa3aTejied JIByX TIPYHII
HCIBITYEeMBbIX IIIKOJIbHUKOB (Ta0JI. 7).
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Tabauua 7
CranaapTHbIEe OTKJIOHEHUA, CPeAHNE 3HAUEHUA U OIINOKU
cpexHUX 3HAUEHUU KOJIMYECTBEHHbIX IIOKa3aTejeld «CKOPOCTh
yreHua» (Meroauka Bancosckoii JI.J.) AByX rpynn MCHBITYEMbIX
IIKOJIBHUKOB

Group Statistics

Std. Error
VYAROOD02 M Mean Std. Dewviation Mean

YAROOOOT 1,00 11 100,0000 1431782 431689
200 15 85,0000 14 25783 3,68136

Ivnupuyeckue 3HaueHus t-kputepus CrTbloJleHTa U YPOBHU
CTaTHCTUUECKON 3HAUNMOCTH (_ Sia. (2tailed) ) IIpeICTaBJIEHBI B TabJI1. 8.

Tabauua 8
AMnupudeckue 3HaueHus t-kpurepus CTbI0ZIeHTAa 1 YPOBHU
CTAaTHUCTHYECKOH 3HAYUMOCTH (_ Sig. (2-1ailed) )

Independent Samples Test

Levene's Testfor
Equality of Variances t-test for Equality of Means

95% Confidence
Interval of the

Mean Std. Error Difference

F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper

VAROOO01  Egualwvariances
assumed

Equal variances
not assumed

005 946 2,646 24 014 | 1500000 566970 | 3,29832 | 2670168

2,644 21,653 015 15,00000 567351 322292 | 26,77708

B Tabs. 8 mpescraBieHO SMOUPUYECKOe 3HAUYeHUE t-KpPUTepUi
CrpiozieHTa, paBHOE — 2,646 U 3HA4YeHUE P — YPOBEHb CTATHCTUUECKOU
3HAYHUMOCTH ( Sia. (24ailed) ), paBHOE 0,014.

0,01<0,014<0,05 (95%; p<0,05)

BriBo/: mpuHuMaeTcs runore3a Hi, T.e., CKOpPOCTh UTE€HUS B IEPBOU
I'PYIIIE UCIIBITYEMBIX JIOCTOBEPHO IIPEBBIIIAET CKOPOCTh UTEHHUS BO BTOPOU
TPYIIIIE UCTBITYeMBIX (P<0,05).

Il ompenesieHWss  yPOBHEM — CTaTUCTUYECKOM  3HAUMMOCTU
(mocToBepHOCTH) P<0.05; P<0.01; P<0.001 IO YUCJIY CTeIleHel CcBOOOIbI
npuMeHseTcsa Tabiuna « Kpurnueckue 3HadeHus t-kputepusi CTbIOIeHTa».

Crioco6 mpumMmeHeHus1 Tabauipl. K — 4ucao0 creneHed cBoOoabl. Ero
Haxo/AT 1Mo ¢opMyJsie Ny + N. — 2, TAe Ny U N> — YHCJIO HAOJIIOJIEHUN B
CpaBHUBAEMbIX BIOODKaX.

O6006111as1 BBIIIIECKA3aHHOE, MOKHO C/I€JIaTh CJIEAYIOIINE BHIBOJIBI:

1. Mcnonp3yss pas3jiMuHble BapHaHThl pacdyeTa >SMIIMPUUYECKUX
dHaueHuU t-kputepus CTbIOJIEHTa, HAMH IIOJIy4eHbl Ha KOHKPETHOM
IICUXOJIOTUYECKOM IIpUMeEpe OOC/IeOBAHUs JABYX TPYIII HCIBITYEMBbIX
IIKOJIBHUKOB 10 MeToauke BamcoBckonn JI.UM. «Texumxka u Oeryioctsb
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YTEeHUs» CJeAyolue 3HaueHus t-kputepus CTbIOJleHTa U €ro yYpPOBHU
CTaTUCTUYECKON 3HAUNMOCTU:

e Pacuer 1o anroputmy: tomn=2,650 (p<0,05)

e ABTOMATHYECKHHU pacyeT: tomn=2,600 (P<0,05)

e O0Opaborka B SPSS: tomn=2,646 (p<0,05)

2. s JI0Ka3aTeJIbCTBA CTaTUCTHUUECKOHN 3HAUNMOCTU
(IOCTOBEPHOCTH) WJIM HE3HAUMMOCTH (HEIOCTOBEPHOCTU) HUCCJIEAYEMOTO
IICUXOJIOTUYECKOTO TPU3HAKA MOTYT OBITh HCIOJIb30BaHBI Pa3IUUYHbIE
BapUaHThI pacueta t-kputepus CTbIOZIeHTa.

Pacuert kpurepus Creiogenrta B Excel

st Toro utobnl paccuurarh t-kpurepuni CrorogeHra (s
3aBHCUMbIX M /JIi He3aBHCHUMbIX BBIOOpPOK) B Excel HeoOxomumo
cesIaTh CAeAyIoIue Iaru:

1. BHocum 3HaueHWsA [IA JIByX TE€pPEeMEHHBIX B TabJmIly
(Hampumep I1epemernasn 1 u IlepemerHasn 2)

2. CTaBUM KypCOP B IIYCTYIO STUEHKY

3. Ha mnaHese WHCTpYMEHTOB Ha)KMMaeM KHOIIKY fx (6cmasumy
gdopmyy)

4. B oTkpsiBiieMcs okHe «Macmep ¢yHkuyuil» B nosie «Kareropum»
BhIOUpaeM IlosrHBIN aiaBUTHHINA MEPEYEHD

5. 3arem B mnoje «Bwlbepume = @yHkuuro»  HAXOAUM
dyukuuo TTECT, koTopas BO3BpaliaeT BepOATHOCTh, COOTBETCTBYIOIIYIO
kputeputo CTbIOZIeHTA.

5.1. Haxxumaem Ok

6. B oTKkpBIBIIEMCS OKHE «Ap2ymeHmsbl PyHKyuu» B noje Maccusl
BHOCUM HOMepa sAYeeK, cojieprkaliiue 3HaueHus IlepemeHHOU 1, B moJe
MaccuB2 BHOCUM HOMepa AYeeK, cojepsKaiyie 3HaueHusn [lepemeHHON2.

7. B mosie «Xeocmubt» muieMm 2 (Kputepuii OyeT pacCUnThIBAThCA,
HCIOJIb3ySl BYCTOPOHHEE  pachnpeaejeHue, kak u B SPSS);
60 1 (kpuTepuil OyZleT pacCUMTHIBATHCS, UCIIOJIb3YS OJ{HOCTOPOHHEE
pacnpeaejieHue).

BaxkHo!

8. B mone «Tum» mnumem 1 (paccyuThiBaeTcs, ecjau BBIOOPKU
3aBHUCHUMBbIeE); 100 2 1wiu 3 (ecyii BBIOOPKU HE3aBUCUMBbIE).

9. Haxxumaem Ok

10. CMOTpUM TOJYUYUBIIUNCA PE3YJIHTAT

Pacuer t-kputepuii CTbhlO/IeHTa Iy HE3aBUCHUMBIX BBIOOPOK C
IIOMOII[bI0 KOMIBIOTEPHOI mporpamMmbl Excel mpuBopuTes Ha mpumepe
IICUXOJIOTHUYECKOTO UCCIIEIOBAHUSA IIPYU PEIIEHUH 3a/1aui 1 (CM. pasjien 5).
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Kputnueckue 3HaueHus t (kpurepus CTblo1eHTA)

Tabauua 2.1

K JloBepuTesibHbIE YDOBHU K JloBepuTesibHbIE YDOBHU
95% 99% 99,9% 95% 99% 99,9%
1 12,71 63,86 636,6 21 2,08 2,83 3,82
2 4,30 9,93 31,60 22 2,07 2,82 3,79
3 3,18 5,84 12,94 23 2,07 2,81 3,77
4 2,78 4,60 8,61 24 2,06 2,80 3,75
5 2,57 4,03 6,86 25 2,06 2,79 3,73
6 2,45 3,71 5,96 26 2,06 2,78 3,71
7 2,37 3,50 5,41 27 2,05 2,77 3,69
8 2,31 3,36 5,04 28 2,05 2,76 3,67
9 2,26 3,25 4,78 29 2,04 2,76 3,66
10 2,23 3,17 4,59 30 2,04 2,75 3,65
11 2,20 3,11 4,44 40 2,02 2,70 3,55
12 2,18 3,06 4,32 50 2,01 2,68 3,50
13 2,16 3,01 4,22 60 2,00 2,66 3,46
14 2,15 2,08 4,14 80 1,99 2,64 3,42
15 2,13 2,95 4,07 100 1,98 2,63 3,39
16 2,12 2,02 4,02 120 1,98 2,62 3,37
17 2,11 2,90 3,97 200 1,97 2,60 3,34
18 2,10 2,88 3,92 500 1,96 2,59 3,31
19 2,09 2,86 3,88 00 1,06 2,58 3,29
20 2,09 2,85 3,85
5% 1% 0,1% 5% 1% 0,1%
K K
YPOBHU 3HAYUMOCTH YPOBHU 3HAYUMOCTH

Crioco6 mpumMmeHeHus1 Tabauipl. K — 4ucao creneHed cBoboabl. Ero
HaXOAAT 1o ¢opMysie Ny + N2 — 2, TJIe Ny U N2 — YUCJIO0 HAOIIOJIEHUN B
CpaBHUBAeMbIX BIOODKaX.
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2.1.2. MeTo XapakTepucTUIeCKNX MHTEPBAJIOB

CymHoCTh MaTeMaTHueckoro aHaiusa Mo crocoby B. C.I'eHeca
3aKJII0YaeTcss B TOM, YTOOBI JjiA MPU3HAKOB, MMEIOIINX KAYECTBEHHOE
BbIpakeHHe (pa3jiMyHble 3HAUEHUs IICUXOJOTHYECKUX IPU3HAKOB),
OIpEIEIUTh YacToTy (IPOLEHT W OIIUOKY) U CPaBHUBATh 3TH YaCTOTHI
MeEZKJTy COOOM /151 OIpeiesIEHHsI IOCTOBEPHOCTH Pas3inuuii [6; 7].

MeTo XapaKTEPUCTHUYECKUX WHTEPBAJIOB IIO3BOJISIET OIIPEJIETUTD
YyBCTBUTEIbHOCTh Pa3IUYHbBIX KaueCTBEHHbBIX 3HAUEeHUU
IICUXOJIOTUYECKOTO MMPU3HAaKa 110 IPOIEHTY U ero OnubKe, MOJyUYeHHbBIX B
KaXk/1ou rpymire (BbIOOPKeE), JUIsT YCTAaHOBJIEHUS JIOCTOBEPHOCTH Pa3/TMUHI
MEK/Ty HUMU.

MeToy; XapaKTepUCTUYECKUX MHTEPBAJIOB IO3BOJISIET BBIABUTH
JIOCTOBEPHOCTh PA3JIUYHBIX 3HAUEHUH IICHXOJOTHUYECKOTO ITPU3HAKA
(HammpuMep, BBICOKWM, yMePEHHBbIH, HU3KUU YPOBEHBb) MEXAY JBYM:
BbIOOpKAMM (TpyImaMu).

dopmyara oana pacuema memooa xapakmepucmuueckKux
uHmepeanos

JIJisi OIleHKW [JOCTOBEDHOCTH Pa3JUYUM H3ydaeMOoro IIpH3HaKa
MEZK/Ty IByMs BBIOOPKaMU UCIIOJIb3yeTcs KpuTepu t-CThiofieHTa:

I:)1 — Pz

VSm+Ss,

r7ie t — KpUTEPUH JIOCTOBEPHOCTH, YCTAHABIMBAEMbBIN B 3aBUCHMOCTH
OT IPUHATOIO YPOBHS 3HAUMMOCTH IICHXOJIOTHYECKOTO IIPHU3HAKa U YHCIa
HaOJIIOAeHUI.

P, u P, — 4UyBCTBUTEIBHOCTh YPOBHSI IICUXOJIOTHUUYECKOTO MPU3HAKA,

BbIDpaK€HHAA B IIPOLEHTAX.

t=

2 2
S, M S,, — KBaZpaThl OMNUOOK 3THX MPOLEHTOB, PACCYUTAHHBIE II0

dopmye: S, = /W , T11e

n — KOJINYECTBO HAOJIIOEHUH.

B ciyuae, ecsii ICUXOJIOTUUECKUU TPU3HAK BCTpPeUaeTCs TOJIBKO B
OJHOU TpymIle (JIeTEpMUHUPYIONIUN IPHU3HAK), TO €ro CIelu(pUIHOCTD
IIPOBEPSETCA 110 CPABHEHUIO C BEPOSATHOCTBIO IICUXO0JIOTUYECKOTO IIPU3HAKA
B I'pyIIIle, T7le OH HU pa3y He BCTPETUJICH, BICUUTBhIBaeTcA no popmysie Ban
nep Bapaena:

0+1
n+2
Omrrbka 3TOTo MPOIeHTa onpeesseTcs mo GopmyIie:

SDZi M,Fﬂe
V' n+3

n — 4YucjI0 HaOJIqeHu .

P=—"2*100
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JIJ1s1 TOCTOBEPHOCTU PA3JIMUNU HCIOJIB3YETCA mabauua npoueHmos

u ux owuboxk [6; 7].
Cnmoco0 nmpruMeHeHUA TaOIUIbI

Homep KOJIOHKU yKas3bIBaeTCsI B KAKOM YHCJIE HAOIIOIEHUH UMEJICS
OmIpeJieJIEHHBIM IIpU3HAK, HOMED CTPOKH — Kakoe o0lmee YHCIIO
HaOJTIOZIeHNIi; Ha IlepeceueHUM KOJIOHKH M CTPOK INPHUBEJEH IPOIIEHT,
KOTOPBIH COCTaBJISIET YHCJIO HAOJIOAEHUU C HUCCIIEyEMbIM MPU3HAKOM II0
OTHOIIIEHUIO K O0IIeMy YHMCITy HAOJTIOAEHUNU U CPEeAHAS OITNOKA MPOIleHTa
(p£m).

J10CTOBEPHOCTD PA3TIUYUUN:

t>2,0-(p <0,05) - (95%)

t>2,6—(p<0,01) - (99%)

t>3,0 - (p < 0,001) — (99,9%)

AJITOPUTM
MeTO/Ja XapaKTEePUCTHUECKUX HHTEPBAJIOB

1. CorylacHO JHarHOCTHUYECKOH IICHXOJIOTHYECKOM  METOJHUKe
cocTaBysgeTcsd TabjuIa ¢ WHTEPBAJAMH IIMKaJIbl TCHUXOJOTHYECKOTO
IIpHU3HaKa. B KaKaylo IIKaJly B3aHOCUTCA COOTBETCTBYIOIIEE YHCIIO
HaOJIIOIeHU I (MCIIBITYEMBbIX).

2. Ilo Tabyume TMPOIEHTOB M HUX OIHMOOK oOIpesenseM
YyBCTBUTEJILHOCTb KaXKJOU IIKAJIbI IICUXOJOTHYECKOro mpusHaka (P+m),
TO €CTh MPOLIEHT U €r0 OIIHOKY.

3. g TOpuHATUA PpelleHuss O CTaTUCTHYECKOW 3HAaUYMMOCTH,
MHTEPECYIOIIET0 KCCAeIoBaTe sl 3HAUEHUs] IICUXOJIOTHUYECKOTO IMMPHU3HAaKa
COTIOCTABJISIOTCS MOJIyUeHHbIE IIPOLIEHTHI U UX OITUOKU [6; 7] B 2 BEIOOpKAX
110 popmyie:

Pl — Pz
B i
vm? +m?

rne P, u P,— TIponeHThl HAOJMIOEHUN, B KOTOPBIX HMeEETCs
rccielyeMbli MPU3HAK B IEPBOM U BTOPOU BHIOOPKAX.

m, © m, — OIIMOKHU IIPOILIEHTOB P, UX HaXOJAT MO YUC/IY HaOJIOAeHUH
C HCcAefyeMbIM IIPU3HAKOM BcexX HaOMIOJAeHUN, OPUHATBIX 3a 100,
TI0JIB3YSICH TaOJIUIEN TPOLIEHTOB U UX OIINOOK [6; 7].

Ecnn yucino Bcex HaOMOAeHUM OoJsibllle 100 — omInbKa IIpOIeHTa
yMEeHbIIIaeTcs B 10 pas.

t=

[To Ttabnune «Kputuueckue 3HaueHus t (kpurepus CTbrOAEHTA)»
HAXOJUM YPOBEHbB JIOCTOBEPHOCTH /1J14 t:

t—>196 (p < 0,05): (95%)
t—> 258 (p < 0,01): (99%)
t—>3,29(p < 0,001); (99,9%)
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PaccmoTpuMm npruMeHeHHEe METO/]a XapaKTEPUCTUUECKUX UHTEPBAJIOB
Ha KOHKPETHBIX IIpUMepax

IIpumep 1

ITo metonuke «Illkasa ONEeHKU YPOBHS PEAaKTUBHON U JIMYHOCTHOM
tpeBoskHOCTH» (Y. JI. Crimbuprep, 0. JI. XaHuH) ObUT M3ydyeH YPOBEHb
JINYHOCTHOU TPEBOKHOCTH Y CTEJIEHTOB-IICUXOJIOTOB JIBYX I'PYIIIL: N, = 30 U
n.= 30.

HuTepnperanus pe3yJIbTaTOB YPOBHSI JIUMYHOCTHON TPEBOXKHOCTU Y
CTYZIeHTOB-TICUX0JIOTOB B IBYX I'PYIINax MpejicTaBjieHa B TabJI. 1.

Tabauua 1
YpoBeHb JUUYHOCTHOU TPEBOKHOCTHU Y CTYAE€HTOB-
IICHXO0JIOTOB B IBYX rpynmnax (n.= 30; n.= 30)

ITokasaresb IlepBas rpynna | Bropas rpynmna
JIMYHOCTHOU (n:=30) (n==30)
TpeBg)KHOCTH’ b 4MCII0 % YU CII0 %
aj1ax
HU3KHUH (710 30) 12 40 12 40
yMepeHHbIH (31-45) 15 50 6 20
BBICOKHU (46 1 3 10 12 40
0oJ1ee)
Cymmul 30 100 30 100
Kak cinegyer w3 Tabiumpl, HHU3KHUU yPOBEHb JIMUHOCTHOM

TPEBOKHOCTHU OJIMHAKOBO YaCTO BCTPeUaeTCs KaK y CTYZAEHTOB-IICUXOJI0TOB
IIepBOMH, TaK U Yy BTOpoH rpymil (40% u 40%), yMepeHHBIN — Yallle B IIepBOM
rpyme (50% u 20%) 1 BBICOKHM — yaiile BO BTOpoi rpytre (50% u 20%) u
BBICOKHU — yallie BO BTOpoi rpymrie (40% u 10%).

JIJisT  yCTaHOBJIEHUSI JIOCTOBEPHOCTH PAa3/JIUUYUA YMEPEHHOTO U
BBICOKOTO YPOBHSI TPEBOKHOCTH B JIBYX TPYIIIaX CTYAE€HTOB-IICUXOJIOTOB
HeoOX0/IMMO BBIOpATh METOJl MaTeMaTUYeCcKOu 00pabOTKU ITOJTydeHHBIX
JIAaHHBIX.

3ajaua: BHISIBUTH JJOCTOBEPHOCTD PA3/IUNUMs B YPOBHE HCCIIEAYEMOTO
IICUXOJIOTUYECKOTO MPU3HAKA — JIMUHOCTHAS TPEBOXKHOCTD.

YcioBue: 2 BBIOOPKH UCIIBITYEMBIX (11, = 30 U 1> = 30).

2 ypoBHA (yMepEHHBIN U BBICOKUU) IUUHOCTHOU TPEBOKHOCTH.

MeToa MaTeMaTUYeCKONH 0OpabOTKM — METOJ XapaKTEPHUCTUYECKUX
WHTEPBAJIOB, T.K. IIO3BOJISAET OIPEJIEJUTh UYBCTBUTEJIHHOCTh (YacToTy)
Pa3IUYHbBIX 3HAYEHUU YPOBHSA JIMUHOCTHOU TPEBOXKHOCTH 110 P+ m.

CocrapisisieM TabIUILy JJ1s1 OTIpeJieIeHNs] YyBCTBUTEIBHOCTU (ITPOIEHT
U ero omwubKa) KaKJIOM Trpafiallud IIKAJIbl «yMEPEHHBIM U BBICOKUU
YPOBE€Hb JIMUHOCTHOU TPEBOKHOCTU» JJI KaXKJAOU TPYIIIbl UCHBITyEMbIX
(Tabs. 2).
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PaccuutsiBaem t i1 yMEPEHHOTO U BBICOKOTO YPOBHSI JIMYHOCTHOU
TPEBOKHOCTH 110 popMyie:

t = Pl — Pz
Jm? +m?
Tabauua 2
YPpOBHU JINYHOCTHOU TPEBOKHOCTU
ITokazaresnb IlepBas rpymnmna Bropas rpymnna
JIUYHOCTHOU (n:= 30) (n==30) t(p<)
TPEBOMKHOCTH, B | . % + orbKa IO % + orOKa P=
bastax (P+m) (P+m)
yMepeHHBIH (31- 2,63
45) 15 50+9 6 20+7 (p<0.01)
BBICOKHU (46 1 2,78
0oJ1ee) 3 106 12 40+9 (p<0,01)

50— 20 30 30

l ymepenneiii = =F—=—"—-=2,6
e 81149 130 1140 00

t ymepennnit = 2,63 (p<0,01)

40-10 30 30

J36+81 117 1080

t Boicoknit = 2,78 (p<0,01)

2,78

t Bhicoxuit =

SMHI/IPI/ILICCKI/IG 3HAUYEHUA tymepennsiii U Ispicoxuit IIPEBLIIIAIOT TaOJINUHBIE

3Ha4eHud (t,,=258 npu p <0,01), 3HaYUT NpuHUMaeTca runoresa Ho.

TakuM 06pa3oM, yMepeHHBId YPOBEHb JIMUHOCTHOU TPEBOXKHOCTHU
JIOCTOBEPHO 4Yallle BCTpedaeTcs B IIepBOU TPYIIIE CTY/IEHTOB-IICUXOJIOTOB
(p<0,01), a BEICOKHU — BO BTOPO# (p<0,01).

IIpumep 2

Jl1s1 IpoBe/ieHUs TICUXOKOPPEKIIMOHHOM PabOThl BHIOMPaeM BTOPYIO
TPYIIy  CTYy[A€HTOB-TICUXOJIOTOB, TJie JIOCTOBepHO darmle (p<0,01)
BBISIBJISIETCS BBICOKUN YPOBEHD JIJUUHOCTHOU TPEBOKHOCTH.

Paccmorpum s8apuamnm 1: 0OBEKT COIOCTABJIEHUN — OJIHU U TE Ke
HCIIBITYEMBIE IO U IIOCJIE TTPOBEJIEHUS IICUXOKOPPEKIIMOHHON paboThl pHU
OTCYTCTBUU KOHTPOJIbHOU I'PYIIIIHL.

C 12 UCHBITYEMBIMH 3KCIIEPUMEHTAJIBHONU T'PYMIIbI Oblja MPOBeeHa
IICUXOKOPPEKIIMOHHAsA paboTa, HaIpaBjeHHas Ha CHUXKEHUE YPOBHA
JINYHOCTHOU TpeBoru. Ilocsie mpoBesieHNs ICUXOKOPPEKITMOHHON pPaboThI
12 HCHBITYyeMBbIX OBUIM TIOBTOPHO HPOTECTHPOBAHBI TI0 METOJIUKE
«JINUHOCTHAsA MIKaJIa MPOSBJIEHUS TPEBOTH ».

Pe3ysnipTaThl MOJIy4eHHBIX JAHHBIX N0 JIAHHOW TpyMNIle UCHBITyEMbIX
70 U TIOCJIe TIPOBE/IEHUS TICUXOKOPPEKIIMOHHON paboThl MpejCTaBIeHbI B
Ta0bJI1. 3.
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PaccuuTpiBaem t A1 KaxK0U MIKAJIBI 110 popMyJIe:

t=

P, —P,

vm? + m?

Tabauua 3

OueHKHU ¥ CABUTH ITOKA3aTesA «BBICOKUH YPOBEHBb» 10 U
IOCJIe IIPOBEAEHUA IICUXOKOPPEKIITMOHHOU paboThI B
9KCIIEPUMEHTAJILHOU IpyIIne
(n=20), (P+m)

IToxa3zarenp J1o ITocne
JINYHOCTHOM % + OIINOKA %+omubka | t(p<)
n n
TPEBOKHOCTHU (P+m) (P+m)
BBICOKHH (46 1 6,1
12 100+ 8 2 17+11
0oJtee) (p<0,001)
yMepeHHBIN (31- 3,3
0] 0] 6 0o+1
45) 20* | (p<o,001)
o 2,4
Huzkuii (o 30) 0 0 4 33+14 (p<0,05)
Cymmbl 12 100+ 8 12 100+ 8
F oscoruii = 100-17 83 _ 83

= = =6,1
J64-121 185 136

t sicoxuit =6,1 (IIpeBBIIAET TAOJUYHBIE 3HAYEHMA: t,, =3,29 npu p <0,001)

t ymepennsiit =

50+0

50+0 _ 50

J152—07  J225+0 15

_=3)3

t ymepermsii=3,3 (IIpeBbIIIaeT TAOTMYHbIE 3HAUYEHMA: t,, = 3,29 npu p <0,001)

34+0

_33+0_33 _

t uuzkuit =

J142_02 V196 14

2,4

t musknit = 2,4 (IIpeBpIIIaeT TabJIMYHbIE 3HAYEHUA: t,,, =196 npu p <0,05)

Taku obOpazoMm, mocJyie IPOBEAEHUs TCUXOKOPPEKIITMOHHON PaboThI
BBICOKHUUM yPOBEHb JINUHOCTHOU TPEBOTH JIOCTOBEPHO CHU3MJICA (p<0,001)
710 yMepeHHOro (p<0,001) U BbIABJEHA AOCTOBEPHAas TEHJIEHITUA K
HU3KOMY YPOBHIO TPEBOTH (p<0,05).

AHaJIOTUYHO MOKeT OBITh PAaCCMOTPEH 8APUAHM 2 — NPU HAAUYUU
KOHMPOAbHOU 2pYynnbl.
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Tabauua 2.2
Ta0JiuIia IPOIEeHTOB U X ONIHO0OK

Crioco6 mpumeHeHus1 Tabubl. HoMep KOJIOHKHM YKa3bIBAeT, B KAKOM
yricjae HaOJIOeHUH HMeJICS ONpeAe/IeHHbIH NMPU3HAK, HOMED CTPOKU —
Kakoe o0lllee YHMCI0 HaAOJIIOJAEHUH; Ha IIepeceYeHHHM KOJIOHOK H CTPOK
IIPUBEJEH IIPOLIEHT, KOTOPHIA COCTaBJIAET YHCJIO HaOJIIOAEHUH C
HccyIelyeMbIM IIPU3HAKOM 0 OTHOIIEHHIO K O0IIeMY YHCTy HaOJTIOAeHUH,
1 cpefHsAA ommoOKa mpoueHTta (P+m) [6].

1 2 3 4 5 6 7 8 9 10

50+50

33+33 | 67433 | 100-33

25+25 | 50429 | 75+25 | 100-25

20420 | 40424 | 60+24 | 80+20 | 100-20

17+£17 | 33+21 | 60+22 | 67+21 | 83+17 | 100-17

14+14 | 29+18 | 43+£20 | 67420 | 71£18 | 80+14 | 10014

12+12 | 25+18 | 38+18 | 50+19 | 62+18 | 75+18 | 89+12 | 10013

11411 | 22416 | 33+17 | 44418 | 60+18 | 67417 | 78+15 | 89+11 | 100-11

10+10 | 20413 | 30415 | 40+18 | 50417 | 60+16 | 70+15 | 80+13 | 9O0+12 | 100-10

RIS IS S

019 18+12 | 27+14 | 36+15 | 45+16 | 55+16 | 64415 | 73+14 | 82+12 | 9149

12 818 17+£11 | 25413 | 33+14 | 42+15 | 50+15 | 68+15 | 66+14 | 76+13 | 83+14

13 818 15+10 | 23+12 | 31+13 | 38+14 | 48+14 | 64+14 | 62+14 | 68+13 | 77+12

14 7+7 | 14410 | 21+11 | 29+13 | 36413 | 43+14 | 50+14 | 57+13 | 64+13 | 71+13

15 7+7 1349 | 20+11 | 27+12 | 33+13 | 40+13 | 47+13 | 55+13 | 60+13 | 67+13

16 616 1249 | 19410 | 26+11 | 31+12 | 38+12 | 44+13 | 49+13 | 64413 | 62+12
17 616 1248 | 18410 | 21+11 | 20+11 | 36+12 | 41412 | 47+12 | 63+12 | 58+12
18 6+6 11+8 1749 | 21£10 | 28411 | 33+11 | 39+12 | 44412 | 50+12 | 56+12
19 55 11+7 1619 | 21+10 | 26+10 | 32+11 | 37+£11 | 42412 | 47412 | 53+120
20 5+5 10+£7 | 168 | 2019 | 25+10 | 30+11 | 36411 | 40411 | 46+11 | 50+11
21 5+5 10+7 | 1448 1949 | 24+10 | 29410 | 33+11 | 38+11 | 43+11 | 48+11
22 5+5 9+6 14+7 18+8 | 24+9 | 27410 | 32410 | 36+10 | 41411 | 46+11
23 4%4 9+6 14+7 1748 2249 | 2649 | 20410 | 35+10 | 40410 | 43+11

24 4%4 816 13+7 1748 21+8 | 2549 | 2949 | 33410 | 38+10 | 42410

25 4%4 816 1217 167 | 2048 | 2449 | 2849 | 32+9 | 36+10 | 40+10

26 4%4 815 1216 157 198 | 2348 | 2749 | 31+9 | 3510 | 38+10

27 4%4 745 11+6 157 198 | 2248 | 26+9 | 30+9 | 3249 37+9

28 4%4 745 11+6 14+7 18+7 | 2148 | 2548 | 2949 | 3249 3619

29 3+3 745 10+6 14+7 17+7 21+8 | 2448 | 28+8 | 3149 3419

30 3+3 745 10+6 1316 17+7 | 20+7 | 2348 | 2748 | 3049 3319

32 3+3 6+4 945 1216 1617 19+7 | 2247 | 25+8 | 2848 3148

34 3+3 6+4 945 1216 1516 18+7 2117 | 247 | 26+8 29+8

36 3+3 6+4 815 1145 146 17+6 19+7 | 2247 | 2547 2818

38 3+3 5+4 8+4 1145 1316 1616 | 1846 21+7 | 2447 2617

40 2+2 5+3 8+4 1045 1245 1516 18+6 | 20+6 | 2217 25+7

42 2+2 5+3 7+4 1045 1245 14+5 17+6 1946 | 2146 2447

44 242 5+3 7+4 9+4 1145 14+5 166 | 18+6 | 2016 23+6

46 242 443 7+4 9+4 1145 1345 1515 17£6 | 20x6 2246

48 242 443 614 814 1045 1245 1515 17+5 19+6 2116

50 2+2 4+3 6+3 814 1044 1245 14+5 1645 18+6 2016

55 242 443 5+3 7+4 9+4 11+4 | 13+5 | 15+5 | 16%5 18+5

60 2+2 3+2 5+3 7+3 814 1014 | 124 13+4 1615 1745

65 242 3+2 5+3 6+3 8+3 914 1144 12144 14+4 15+5
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70 1+1 3+2 4+£2 6+3 743 9+3 104 | 11+4 | 13+4 14+4
75 141 3+2 4+£2 5+3 743 8+3 9+3 11+4 | 12%4 134
8o 1+1 2+2 4£2 5+2 6+3 8+3 9+3 10+3 11+4 1244
85 1+1 242 4+£2 5+2 6+3 743 8+3 9+3 1114 1214
90 1+1 242 3+2 4£2 6+2 743 8+3 9+3 10+3 11+3
100 1+1 2+1 3+2 4£2 5+2 6+2 743 8+3 9+3 10+3
11 12 13 14 15 16 17 18 19 20
11 100-9
12 9248 | 100-8
13 85+10 | 92+8 | 100-8
14 70+11 | 86+10 | 93+7 | 100-7
15 73+12 | 80+11 | 8749 | 93+7 | 100-7
16 690+13 | 75+11 | 82+10 | 89+9 | 91+6 | 100-6
17 65+13 | 71+11 | 76+11 | 82410 | 89+8 | 91+6 | 100-6
18 61+12 | 67+11 | 72411 | 78410 | 83+9 | 89+8 | 94+8 | 100-5
19 59+12 | 63411 | 68+11 | 74+10 | 79410 | 8449 | 8947 | 95+5 | 100-5
20 55+11 | 60+11 | 65+11 | 70+11 | 75410 | 8049 | 85+8 | 90+7 | 95+5 100-5
21 52+11 | 57+11 | 62+11 | 67411 | 71+10 | 76+10 | 83+9 | 86+8 | 90+7 9615
22 50%11 | 5511 | 59+11 | 64+10 | 68+10 | 73+10 | 7749 | 8218 | 8647 9116
23 48+11 | 52411 | 57411 | 61+10 | 65+10 | 70+10 | 74+9 | 78+9 | 83+8 87+7
24 46£10 | 50+10 | 54+10 | 58+10 | 62410 | 67+£10 | 71£9 7619 | 79+8 8318
25 44410 | 48410 | 52410 | 56+10 | 60+10 | 64+10 | 68+10 | 7249 | 76+9 80+8
26 42410 | 46+10 | 50+10 | 54410 | 58410 | 62410 | 65+10 | 69+9 | 7349 77+8
27 41+£10 | 44+10 | 48410 | 52410 | 56+10 | 59+10 | 63+9 | 67+9 | 7049 7449
28 390+9 | 43+10 | 46£10 | 50+£10 | 5410 | 57410 | 61+9 | 64+9 | 68+9 71+9
29 38+9 | 41+9 | 45+9 | 48+9 | 5249 | 5549 | 5949 | 62+9 | 66+9 69+9
30 37+9 | 40+9 | 4349 | 47+9 | 50+9 | 53+9 | 57+9 | 60+9 | 63+9 67+9
32 34+9 | 38+9 | 4149 | 4449 | 47+9 | 5049 | 5349 | 56+9 | 59+9 6219
34 32+8 | 3548 | 38+8 | 4149 | 4449 | 4749 | 50+9 | 53+9 | 56+9 5949
36 31+8 | 33+8 | 36+8 | 39+8 | 4248 | 44+8 | 47+8 | 50+8 | 5348 56+8
38 30+7 | 3248 | 3448 | 37+£8 | 39+8 | 4248 | 4548 | 4748 | 50+£8 | 5348
40 28+7 | 30+7 | 3248 | 35+8 | 38+£8 | 4048 | 42+8 | 4548 | 48+8 | 5048
42 26+7 | 2047 | 31+7 | 33+7 | 36+7 | 38+£8 | 40+8 | 43+8 | 45+8 | 4848
44 25+7 | 27+7 | 307 | 3247 | 34+7 | 36%7 | 39+7 | 41%7 | 43+8 | 458
46 24+6 | 267 | 28+7 | 30+7 | 3247 | 35+7 | 37+7 | 39%7 | 41%7 43+7
48 26+6 | 2546 | 2746 20+7 | 31+7 | 33+7 | 357 | 3717 | 40%7 42+7
50 22+6 | 2446 | 2616 | 2846 | 3017 | 3217 | 34+7 | 36+7 | 38%7 40+7
52 21+6 | 2346 | 25+6 | 2746 | 2046 | 31+6 | 33+7 | 35+7 | 36%7 38+7
54 2016 | 2246 | 24+6 | 26+6 | 2816 | 30+6 | 31+6 | 33+6 | 35+7 3717
56 2045 | 21+6 | 2346 | 2546 | 2746 | 2046 | 3016 | 3246 | 3416 3616
58 1945 21+5 | 2246 | 24+6 | 2616 | 28+6 | 20+6 | 31+6 | 3346 35+6
60 18+5 | 20+5 | 2245 | 2346 | 25+6 | 27+6 | 28+6 | 30+6 | 3216 3316
65 1745 18+5 | 2045 | 2245 | 23+5 | 25+5 | 2615 | 2846 | 29+6 3116
70 16+4 | 175 1915 | 2045 | 21+5 | 2345 | 24+5 | 2645 | 2745 29+5
75 1544 | 164 | 17+4 19+5 | 2045 | 21+5 | 23+5 | 24+5 | 26%5 2745
8o 14+4 1514 1614 18+4 19+4 | 20+4 | 21+5 | 2245 | 2445 25+5
85 13+4 | 1444 | 1544 16+4 | 18+4 | 19+4 | 20+4 | 21+4 | 2245 24+5
90 12+4 | 13+4 | 1444 15+4 1744 | 18+4 | 19+4 | 20+4 | 21+4 2244
100 1143 12+3 13+3 14+3 1614 1614 17+4 18+4 | 19+4 20+4
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21 22 23 24 25 26 27 28 29 30

21 100-5

22 95+5 | 100-5

23 91+6 | 96+4 | 100-4

24 8846 | 9246 | 96+4 | 100-4

25 84+7 | 8817 | 92+6 | 96+4 | 100-4

26 81+8 | 86+7 | 88+6 | 92+5 | 96+4 | 100-4

27 7848 | 81+8 | 85+7 | 89+6 | 93+5 | 96+4 | 100-4

28 7548 | 70+8 | 82+7 | 86+7 | 89+6 | 93+5 | 96+4 | 100-4

29 72+8 | 76+8 | 7048 83+7 | 86+7 | 90+6 | 93+5 | 97+3 | 100-3

30 7049 | 7348 | 7748 | 8047 | 83+7 | 87+6 | 90+6 | 93+5 | 97+3 | 100-3
31 68+8 | 71£8 | 74+8 | 7848 81+7 | 84+7 | 87+6 | 9145 | 9348 97+3
32 66+9 | 69+8 | 7248 7548 | 78+7 | 81x7 | 8447 | 88+8 | 91+8 94+4
33 64+9 | 6748 | 70£8 | 7348 | 76+8 | 79+7 | 82+7 | 86+8 | 8848 91+5
34 6248 | 66+8 | 68+8 | 7148 7448 | 76+7 | 79+7 | 8247 | 8548 88+5
35 60+8 | 63+8 | 66+8 | 60+8 | 7148 74+7 | 77+7 | 80+7 | 8348 86+6
36 5848 | 61+8 | 64+8 | 67+8 | 6948 | 7248 | 75+7 | 78+7 | 81x7 83+6
37 57+8 | 60+8 | 6248 | 65+8 | 68+8 | 70+£8 | 73x7 | 7617 | 787 81+7
38 56+8 | 5848 | 61£8 | 63+8 | 66+£8 | 6818 | 71+7 | 74+7 | 76+7 79+7
39 54+8 | 568 | 50+8 | 6248 | 648 | 67+£8 | 6917 | 7217 | 747 7747
40 5248 | 56+8 | 5848 | 60+8 | 62+8 | 66+8 | 68+8 | 70+7 | 7247 75+7
42 50+8 | 5248 | 55+8 | 5748 | 60+8 | 62+8 | 6447 | 67+7 | 6917 717
44 48+8 | 5048 | 5248 | 5548 | 5748 | 59+7 | 61+7 | 6417 | 66+7 68+7
46 | 46+7 | 4847 | 50+7 | 5247 | 5447 | 57+7 | 5947 | 61+7 | 63+7 | 6547
48 | 4447 | 4647 | 4847 | 5047 | 5247 | 5447 | 5647 | 5847 | 6047 | 62+7
50 | 42+7 | 44+7 | 467 | 4847 | 5047 | 5247 | 5447 | 5647 | 5847 | 60+7
52 | 40+7 | 4247 | 4447 | 4647 | 4847 | 50+7 | 52+7 | 5447 | 5647 | 58%7
54 39+7 | 41+7 | 43+7 | 4447 | 46+7 | 4847 | 5047 | 5247 | 5447 56+7
56 | 3847 | 3947 | 4147 | 4347 | 45+7 | 4647 | 4847 | 50+7 | 5247 | 5447
58 | 3646 | 3846 | 4046 | 41+7 | 4347 | 45+7 | 47+7 | 4847 | 50+7 | 5247
60 35+6 | 37+6 | 38+£6 | 4016 | 42+6 | 43+6 | 4546 | 4746 | 4847 | 5047
65 32+6 | 3446 | 35+6 | 3746 | 3816 | 40+6 | 4246 | 43+6 | 45+8 | 4648
70 30+6 | 3146 | 33+6 | 34+6 | 3618 | 3746 | 39+6 | 40+6 | 4148 4348
75 2845 | 20+5 | 31+5 | 3245 | 33+8 | 35+6 | 3646 | 3746 | 39+8 | 40+8
8o 26+5 | 2845 | 2945 | 30+5 | 3145 | 3245 | 34+5 | 35+5 | 36%5 3845
85 25+5 | 26+5 | 2745 | 2845 | 29+5 | 3145 | 32+5 | 33%5 | 34%5 355
90 23+4 | 2445 | 26+5 | 2745 | 2845 | 20+5 | 30+5 | 315 | 3245 33+5
95 22+4 | 23+4 | 24+4 | 25+4 | 26+5 | 27+5 | 2845 | 29+5 | 31%5 3245
100 2144 | 2244 | 23+4 | 24+4 | 25+4 | 2614 | 27+4 | 2845 | 20+5 | 30+5
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31 32 33 34 35 36 37 38 39 40

31 100-3

32 97+3 | 100-3

33 94+4 | 97+3 | 100-3

34 91+5 | 9444 | 9743 | 100-3

35 8945 | 915 | 94+4 | 97+3 | 100-3

36 86+6 | 89+5 | 9245 | 94+4 | 97+3 | 100-3

37 84+6 | 86+6 | 89+5 | 92+5 | 95+4 | 97+3 | 100-3

38 8246 | 84+6 | 87+6 | 89+5 | 9244 | 95+4 | 97+3 | 100-3

39 79+7 | 82+6 | 8546 | 87+5 | 90+5 | 92+4 | 95+4 | 97+3 | 100-2

40 78+7 | 80+6 | 8246 | 85+6 | 89+5 | 905 | 92+4 | 95+4 | 98+2 | 100-2
41 76+7 | 7847 | 80+6 | 83+6 | 85+6 | 88+5 | 90+5 | 93+4 | 95+3 08+2
42 74+7 | 76+7 | 79+6 8146 | 83+6 | 86+5 | 88+5 | 90+5 | 93+4 95+3
44 707 | 73+7 | 75%7 7746 | 80+6 | 8246 | 84+6 | 86+5 | 89+5 91+4
46 67+7 | 707 | 7247 | 74+7 | 76£6 | 70+6 | 80+6 | 83+6 | 85+5 87+5
48 65+7 | 67+7 | 69x7 717 | 73+6 | 75+6 | 77+6 | 79+6 | 816 8315
50 62+7 | 64+7 | 66+7 | 68+7 | 70+7 | 7246 | 7446 | 76+6 | 7846 8046
52 60+7 | 62+7 | 63+7 | 65+7 | 67+7 | 69+6 | 716 | 73+6 | 75+6 77+6
54 57+7 | 59+7 | 61+7 63+7 | 65+7 | 6746 | 69+6 | 70+6 | 7246 74+6
55 55+7 | 57+7 | 59+7 61+7 | 6217 | 64+6 | 666 | 6816 | 70+6 716
58 53+7 | 557 | 5747 59+7 | 60+6 | 6216 | 61+6 | 6616 | 6716 6916
60 52+7 | 53+6 | 5546 | 57+6 | 58+6 | 60+6 | 6246 | 63+6 | 65+6 67+6
62 5046 | 5246 | 5346 55+6 | 56+6 | 5846 | 60+6 | 61+6 | 63+6 65+6
64 48+6 | 50+6 | 52+6 | 53+6 | 5546 | 56+6 | 58+6 | 50+6 | 6116 6216
66 47+6 | 4846 | 50+6 | 5246 | 53+6 | 55+6 | 566 | 58+6 | 59+6 61+6
68 4616 | 4746 | 49+6 | 50+6 | 51+6 | 5316 | 54+6 | 566 | 5716 5946
70 44+6 | 46+6 | 4746 | 49+6 | 5046 | 516 | 53+6 | 5446 | 56+6 576
75 41£6 | 4316 | 4446 | 45+6 | 4746 | 48+6 | 49+6 | 51+6 | 52+6 5346
80 3045 | 4016 | 41+6 | 4246 | 44+6 | 45+6 | 4616 | 48+6 | 4946 5046
85 | 3845 | 3845 | 3945 | 40+5 | 4145 | 42+5 | 4445 | 4546 | 46+5 | 47+5
90 34+5 | 365 | 3745 | 3845 | 3945 | 40+5 | 41+5 | 42+5 | 43%5 44+5
95 | 33%+5 | 3445 | 3645 | 36+5 | 37+5 | 3845 | 3945 | 40+5 | 41+5 | 4245
100 31+5 | 32+5 | 33%5 | 345 | 355 | 36+5 | 37+5 | 38+5 | 39+5 | 40%5
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41 42 43 44 45 46 47 48 49 50

41 100-2

42 98+2 | 100-2

43 95+3 | 98+2 | 100-2

44 93%4 | 95+3 | 98+2 | 100-2

45 0144 | 93+4 | 96+3 | 98+2 | 100-2

46 89+5 | 91+4 | 94+4 | 96+3 | 98+2 | 100-2

47 8745 | 89+5 | 91+4 | 944 | 96+3 | 98+2 | 100-2

48 85+5 | 88+5 | 90+4 | 9244 | 94+4 | 9643 | 98+2 | 100-2

49 84+5 | 86+5 | 8845 | 90+4 | 92+4 | 9443 | 96+3 | 98+2 | 100-2

50 8246 | 84+6 | 86+5 | 8846 | 90+4 | 92+4 | 94+3 | 96+3 | 98+2 | 100-2
52 79+6 | 81+6 | 83+6 | 85+5 | 87+5 | 88+4 | 90+4 | 92+4 | 94+3 06+3
54 76+6 | 7846 | 80+6 | 8i+5 | 83+5 | 85+5 | 87+5 | 89+4 | 91+4 9314
56 73+6 | 75+6 | 7716 70+6 | 8045 | 8245 | 8445 | 86+5 | 8814 89+4
58 716 | 7246 | 7426 | 76+6 | 78+6 | 79+5 | 81+t5 | 83+5 | 84+5 86+5
60 68+6 | 70+6 | 7246 73+6 | 75+6 | 7746 | 78+5 | 8045 | 8245 83+5
62 66+6 | 68+6 | 60+6 | 71+6 | 73+6 | 74+6 | 76+5 | 77+5 | 79+5 81+5
64 64+6 | 6516 | 6746 | 69+6 | 70+£6 | 72+6 | 7316 | 75%5 77+5 7845
66 62+6 | 6416 | 6516 | 67+6 | 68+6 | 70+£6 | 716 | 7316 | 7445 76+5
68 60+6 | 62+6 | 63+6 | 65+6 | 6616 | 68+6 | 69+6 | 716 | 7215 74+5
70 59+6 | 60+£6 | 616 | 63+6 | 64+6 | 666 | 67+6 | 60+6 | 7046 71+6
75 556 | 56+6 | 5746 50+6 | 60+6 | 61+6 | 63+6 | 64+6 | 65+6 67+6
80 51+5 52+6 | 54+6 | 55+5 | 566 | 5846 | 59+6 | 60+6 | 615 62415
85 | 4845 | 4945 | 5145 | 5245 | 52+5 | 5445 | 555 | 56+5 | 5845 | 5945
90 | 465 | 47+5 | 4845 | 4945 | 4945 | 51+5 | 5245 | 5345 | 54%5 | 56%5
95 43%5 | 44%5 | 455 | 405 | 4645 | 48+5 | 49+5 | 5045 | 52%5 535
100 41£5 | 4245 | 4345 | 4145 | 4145 | 4645 | 47+5 | 4845 | 4945 50+5

51 52 53 54 55 56 57 58 59 60

51 100-2

52 98+2 | 100-2

54 94+3 | 96+3 | 98+2 | 100-2

56 91+4 | 93+3 | 95+3 | 96+3 | 98+2 | 100-2

58 88+4 | 90+4 | 91+4 | 93+3 | 95+3 | 97+2 | 9842 | 100-2

60 85+5 | 87+4 | 88+4 | 90+4 | 9244 | 93+3 | 95+3 | 97+2 | 98+2 | 100-2
62 8245 | 84+5 | 85+5 | 87+4 | 89+4 | 90+4 | 92+3 | 94+3 | 96+3 9742
64 80+5 | 81x5 | 83+5 | 84+5 | 86x4 | 88+4 | 89+4 | 91+4 | 9243 94+3
66 77¢5 | 7945 | 80+5 | 8245 | 83+5 | 85+4 | 86+4 | 88x4 | 89+4 9114
68 755 | 76+5 | 78«5 | 79+5 | 81+5 | 82+5 | 84+4 | 85+4 | 87+4 88+4
70 735 | 745 | 76%5 | 7745 | 79+5 | 80+5 | 815 | 83+5 | 84+4 | 86%4
72 715 72+5 | 745 | 75%5 | 76%5 | 78+5 | 79+5 | 815 | 8215 8314
74 69+5 | 70+5 | 72+5 | 73%5 | 745 | 76%5 | 77+5 | 78+5 | 80+5 815
76 67+5 | 6845 | 70+5 | 7145 | 7245 | 7445 | 75+5 | 76+5 | 7845 | 7945
78 65+5 | 67+5 | 6845 | 69+5 | 71+5 | 7245 | 7345 | 74%5 | 765 | 7745
8o 6445 | 65+5 | 66+5 | 68+5 | 609+5 | 70+5 | 71+5 | 7245 | 7445 75+5
85 60+5 | 61+5 | 6245 | 64+5 | 6545 | 6615 | 6745 | 6845 | 6915 71£5
90 5745 | 5845 | 5945 | 6045 | 61+5 | 62+5 | 6315 | 6445 | 6645 6745
95 54%5 | 555 | 585 | 5745 | 5845 | 59+5 | 60+5 | 61+5 | 62%5 635
100 | 515 | 5245 | 5345 | 5445 | 555 | 56+5 | 5745 | 5845 | 5945 | 6045

45




61 62 63 64 65 66 67 68 69 70

61 100-2

62 98+2 | 100-2

64 95+3 | 97+2 | 98+2 | 100-2

66 02+3 | 94+3 | 95+3 | 97+2 | 98+2 | 100-2

68 90+4 | 91+3 | 9343 | 94+3 | 96+3 | 9742 | 99+2 | 100-2

70 87+4 | 89+4 | 90+4 | 91+3 | 9343 | 94+3 | 96+2 | 97+2 | 99+1 100-1
72 85+4 | 86+4 | 88+4 | 89+4 | 90+4 | 92+3 | 93+3 | 9443 | 9642 Q7+2
74 82+4 | 84+4 | 86+4 | 86+4 | 88+4 | 89+4 | 91+3 | 92+3 | 93+3 05+3
76 80+5 | 82+4 | 83+4 | 84+4 | 86+4 | 87+4 | 88+4 | 89+4 | 91+3 92+3
=78 7845 | 79+5 | 81+4 | 82+4 | 83+4 | 85+4 | 86+4 | 87+4 | 88+4 | 9043
8o 76+5 | 7845 | 79+5 | 80+4 | 81+x4 | 82+4 | 84+4 | 85+4 | 86+4 88+4
82 74%5 | 765 | 77+5 | 7845 | 7945 | 80+4 | 82+4 | 83+4 | 84+4 | 85+4
84 73+5 | 745 | 75%5 | 765 | 7745 | 79+5 | 80+5 | 81+4 | 82+4 | 83+4
86 7145 | 7245 | 7345 | 7445 | 76+5 | 7745 | 7845 | 79+4 | 80+4 | 81+4
88 | 69+5 | 70+5 | 7245 | 73+5 | 7445 | 75+5 | 765 | 7744 | 78+4 | 80+4
90 | 6845 | 69+5 | 70+5 | 7145 | 7245 | 7345 | 7445 | 7645 | 77+4 | 78+4
92 | 66+5 | 6745 | 68+5 | 70+5 | 7145 | 7245 | 7345 | 7445 | 7545 | 76+4
94 | 6545 | 66+5 | 6745 | 6845 | 6945 | 7045 | 71+5 | 7245 | 7345 | 74#5
96 64+5 | 6515 | 665 | 6745 | 68+5 | 69+5 | 70+5 7145 7245 7345
98 62+5 | 63+5 | 64+5 | 65+5 | 66+5 | 67+5 | 68+5 | 69+5 | 7045 7145
100 61+5 62+5 | 63+5 | 64+5 | 6515 | 66+5 | 67+5 | 6815 | 69+5 7045

71 72 73 74 75 76 77 78 79 8o

71 100-1

72 99+1 | 100-1

74 96+2 | 9742 | 99+1 | 100-1

76 03+3 | 95+3 | 96+2 97+2 99+1 | 100-1

78 91+3 | 92+3 | 9443 | 95+3 | 96+2 | 97+2 | 99+1 | 100-1

8o 89+4 | 90+3 | 9143 92+3 | 94+3 | 95+2 | 96+2 | 98+2 | 99+1 100-1
82 87+4 | 88+4 | 89+3 | 90+£3 | 91+3 | 93+3 | 94+3 | 95+2 | 96+2 98+2
84 85+4 | 86+4 | 87+4 | 88+4 | 89+3 | 90+3 | 9243 | 93+3 | 94+3 952
86 83+4 | 84+4 | 85+4 | 86+4 | 87+4 | 88+3 | 90+3 | 91+3 | 9243 93+3
88 81+4 | 82+4 | 83+4 | 8444 | 85+4 | 86+4 | 88+4 | 89+3 | 90+3 9143
90 70+4 | 80+4 | 81+4 | 82+4 | 83+4 | 8444 | 86+4 | 87+4 | 88+4 | 8943
92 77+4 | 7844 | 79+4 | 80+4 | 82+4 | 83+4 | 84+4 | 85+4 | 8614 87+4
94 76+4 | 77+4 | 78+4 | 79+4 | 80+4 | 814 | 82+4 | 83+4 | 84+4 | 85+4
96 74%5 | 754 | 764 | 77+4 | 7844 | 79+4 | 80+4 | 81+4 | 82+4 | 83+4
98 7245 | 73+4 | 75+4 | 764 | 77+4 | 78+4 | 79+4 | 80+4 | 814 8214
100 715 72+5 | 734 | 74%4 | 764 | 76%4 | 77+4 | 78+4 | 79+4 | 804
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81 82 83 84 85 86 87 88 89 90
81 100-1
82 99+1 | 100-1
84 96+2 | 98+2 | 99+1 | 100-1
86 94+3 | 95+2 | 97+2 | 98+2 | 99+1 | 100-1
88 02+3 | 93+3 | 94+2 | 95+2 | 97+2 | 98+2 | QO+1 | 100-1
90 90+3 | 91+3 | 9243 | 93+3 | 94+2 | 96+2 | 97+2 | 98+2 | 99+1 100-1
92 88+4 | 89+3 | 90+3 | 9143 | 9243 | 9343 | 95+2 | 96+2 | 9742 08+2
94 86+4 | 87+3 | 88+3 | 80+3 | 9043 | 91+3 | 93+3 | 94+3 | 952 96+2
96 84+4 | 85+4 | 86+4 | 88+3 | 89+3 | 90+3 | 91+3 | 92+3 | 93+3 9442
98 83+4 | 84+4 | 85+4 | 86+4 | 87+4 | 88+3 | 89+3 | 9043 | 91+3 9243
100 81+4 | 82+4 | 83+4 | 8444 | 86+4 | 86+4 | 87+3 | 88+3 | 89+3 90+3
91 92 93 94 95 96 97 98 99 100
91 100-1
92 9941 | 100-1
94 97+2 | 98+1 | 9941 | 100-1
95 95+2 | 962 | 9742 98+1 90+1 | 100-1
98 93+3 | 94+2 | 95+2 | 96+2 | 97+2 | 9841 | 9941 | 100-1
100 91+3 | 9243 | 9343 | 9442 | 95+2 | 96+2 | 97+2 | 97+2 | 99+1 100-1
20e P, u P. — npoueHmsl HabawOeHull, 8 KOMOPbIX UMeemcs

uccaedyemblll nNPpuU3HAK 8 Nepeoll U 8Mopoll 8bIOOPKAX, M; U M2 — OWUOKU
npouenmos. P u m Haxodsam no uucay HabawodeHuil ¢ uccaedyemvbim
NoAb3YACH

NpusHakom u3 ecex HabawdeHull, npuHaMbIX 3a 100,

mabauuetl «I[IpoueHmos u owubox».
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2.1.3. Koaddpunmuenr sunerinou koppesaanuu Ilupcona —r

JIunetinpii koaddunment koppensuuu K. Ilupcona r — sto nmapHad
KOppeJisAlus — MOoKa3aTeJab TEeCHOTHI CBA3U MEX/y ABYM: MPU3HAKAMMU:
(paxTOpHBIM U pPe3yJIbTATUBHBIM WM ABYyMs (PaKTOPHBIMU [5, 36-37].

Koaddunuent xoppemsamuu K. IlupcoHa oTpakaeT cTeneHb
JIMHEWHON (mpsAMOM) 3aBUCMMOCTH MEXAy [ABYMs IPU3HAKaMH, T.K.
COTIOCTABJIAIOTCS BEJUYUHBI IMPU3HAKOB, KOJUUYECTBEHHO HU3MeEpEHHBIE B
OTHOU U TOMU >Ke TPYIIIe UCHBITyeMBbIX.

Koaddunuent suHelHONW  Koppensuuu [lupcoHa  sBiseTrcs
[IapaMeTPUYECKUM. ITOT METOJ] UCIOJIb3yeTCs IIPU CPAaBHEHUU 3HAYEHUU
IIPU3HAKOB, U3MEPEHHBIX MO0 HHTEPBAJIbHOU IIIKaJe, U pacIpejieseHre
IIPU3HAKOB ABJIAETCA HOPMAJIbHBIM.

BesnnumHa smmHeWHOTO Koaddumuenta koppensnuu I[lupcona r
KoJiebJ1eTcsl B Ipeziesiax oT -1 10 +1.

BapuaHTbel CBf3U, XapaKTepU3YWOIUe HaJINuhe WIN OTCYyTCTBHE
JINHEWHOM CBSA3U MEXKy IPU3HAKAMU:

e OoJibIliie 3HAUEHUSA U3 OJHOTO Habopa JIaHHBIX CBA3aHBI C
OonpIIMMU  3HAYeHUAMHU Jpyroro Habopa (IIOJOXKUTeIbHAA
KOPPEeJIANUs) — HATUYHE IPAMON JIMHENHON CBS3H;

e MaJsible 3HaUEeHUsA OJHOTO Habopa JaHHBIX CBA3AHBI ¢ OOJBIINMU
3HAUEHUSAMU JIpyroro (OTpHUlaTe/IbHAS KOPPEJIAIUSA) — HaTUJUe
OTpUIIATEeTbHON JINHEUHOU CBA3H;

e JIaHHBIE JByX JUAllA30HOB HHUKAaK He CBA3aHbl (HyseBas
KOPpEJISAINs) — OTCYTCTBUE JJUHENHON CBA3Y;

e 1o Tabsuile «Kputuueckue 3HaueHUs KodddUlEeHTa JTUHEHHOU
KOPpPEJAIUN TI'» HAXOAUM TIkp. JJIA JIAHHOTO N (KOJIUYECTBO
HCIBITYEMBbIX);

e COIIOCTaBJIAEM IMOJIydeHHOe 10 OofHOu u3 dopmya N1 wmau NO2
SMIIMPUYECKOE 3HAYEHUE I'oyn. C KDUTHUECKUM 3HAYEHUEM Tip. JUIA
JIAHHOTO N;

e eCJIN TOJIyYEHHBIN Tsvn, > I'xp, HA OJJHOM W3 YPOBHEN 3HAUYUMOCTH
(p=0,05 wiu 0,01), TO OH €CTh CTATUCTUYECKN 3HAYUMBIM (CBS3b
JIOCTOBEPHA).

CBs13b JOCTOBEPHA, €CJIU Tomn. = T'kp.o,05 U TEM 0OJIEe JOCTOBEPHA, €CJIN

I'svmn. 2 Tkp.o,01.
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®opMmMyJIbl JUHEHHOTO K03 PUIHIEeHTA KOPPEAAIUN
dopmy.ia 1.
[TokazaTtesb cTemeHU (TECHOTHI, CHJIBI) CBA3U MEXKAY JBYMs
IIpU3HAKAMH B OJIHOW BBIOOPKE (TpyIIIe) HCIBITYEMBIX OIPENESAETCA IO
dbopmysie auneitHo20 kodghduuueHma koppearsyuu:

n*Zx}r— [:Zx] * EZ}J']
Vs Zx2 = @02+ [n+Zy* = @2

T7ie X — UHIUBHUyaJIbHbIE TTOKA3aTeIN IIEPBOTO PsiJia TPU3HAKOB;

> X — cyMMa mokasaTeJsied IIepBoro psiia MPHU3HaKOB;

Y — UHAUBUIyaJIbHbIE TI0KA3aTeIN BTOPOTO Psifila MPU3HAKOB,;

Y y — cymMMa IoKasaTejied BTOPOTo psifia IPU3HAKOB;

Xy — TMpou3BeleHHE TMOKa3aTeJel TMepBOro U BTOPOro psjaa
IIPU3HAKOB;

Y Xy — cyMMa IpOU3BeJIEHUN MOKa3aTeJsiel MePBOT0 M BTOPOTO Psijia
IIPU3HAKOB;

X2 — BO3BeJleHHE B KBaZ[paT KayKJOro IOKasaTesis MEepBOro psajaa
IIPU3HAKOB;

> X2 — cyMMa KBaJIpaTOB MOKa3aTeJiel MEPBOTo Psijia MIPU3HAKOB;

Y2 — BO3BeJleHHE B KBaJipaT KaK/IOTr0 IMOKal3aTesis BTOPOTro psizia
IIPU3HAKOB;

> y2 — cyMMa KBaJ[paToB ITOKa3aTeJiel BTOPOro psijia MPU3HAKOB,;

N — KOJIMYECTBO UCIIBITYEMBIX.

dopmy.ia 2.

dopwmyna kosddurirneHTa JuHENHOU Koppesanuu ITupcona:

T-BI?"[I.'I.

2z Xy

THMH. \/'W ,P

X =X; — Xgp

X — OTKJIOHEHHE KaXKI0ro
II0OKa3aTesisA MEPBOrO MPHU3HAKA OT
cpeHer apupMeTUIeCKOu.
Xi — Kaxzgoe HaOJIozaeMoe
3HaYEHHEe IIEPBOro MPHU3HAKa.
Pacuer X, (M.) — cpennei

apudmeTrdeckon no popmyie:
X, =M —& rae
ap x n ;T
X — Kaxgoe HaOJIomaemMoe
3HaUeHMe IMEPBOTO MPHU3HAKa;
1 — UHJIEKC, YKa3bIBAIOIIUMI
Ha ero NopsAZKOBBI HOMED;
n — KOJIMYECTBO
HaOJIIOZIeHN;
Y — 3HaK CYMMHPOBaHUA.

ne

Yy=yi— .}_Jﬂ‘p

Yy — OTKJIOHEHHE KaxKJ0ro
II0Ka3aTeii BTOPOTO HpHU3HAKa OT
cpenHel apuMeTUUECKOH.

Yi — Kaxkjoe HabJozaemMoe
3HaUeHNEe BTOPOTO IIPU3HAKA.

Pacuer ¥,, (My) — cpennei
apudmeTHUecKou 1mo hopmyie:

F.
$up = M, = XY

Yy — Kaxaoe HaOIH0gaeMOe
3HaUE€HHE BTOPOTO ITPU3HAKA;

1 — UHJIEKC, YKa3bIBAIOIIUMN Ha
ero MOPs/IKOBBIU HOMED;

N — KOJIMYECTBO HAOJIIO/IEHUH;

Y. — 3HaK CyMMUPOBAHUA.

,T1e
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XYy — IpOU3BeJIeHNUE BEJTUINHBI OTKIOHEHU;
> Xy — cyMMa IIpou3BeZleHUH BeJINUNHBI OTKJIOHEHUU;

X2 — BO3BeJeHHE B KBAApPAT OTKJIIOHEHUA KaxKJOr0 IIOKa3aTess
IIepBOTO IPU3HAKA U OIIpeJieJIEHNE CyMMBI (Y Xx2);
Y2 — BO3BeJEeHHE B KBAJpaT OTKJIOHEHU:A KaXJO0TO II0Ka3aTeJid

IIepBOTO MPHU3HAaKa U ompejiesieHne cyMMbl (3 y2).

[To Tabnumne «KpuTudeckrve 3HaUeHUs OIEHKH KoadduimeHTa
JIMHEWHON KOPPEJIAIUN TI'» HaXOAUM TIyp. JJUIA JAHHOTO N (KOJIUYECTBO
HCIIBITYEeMBbIX).

ComnocraBisgeM NOJydeHHOe MO oAHOW u3 ¢opmyn NO1 wmiau NO2
BMIIUPUYECKOE 3HAYEHUE Tovn, C KDUTUUECKUM 3HAYEHUEM T'yp. JJIS JAHHOTO
n.

PaccmorpuM npuMeHeHue ko3ddunueHra JUHEUHOU
xkoppeaauuu K. IIupcoHa r Ha KOHKPETHBIX [IpUMepax.

Bribopka wu3 60 wucneITyeMblXx (30 1map) obciemoBaHa IIo0 2
METOANKAM:

nmepBasi — «OleHKU cnocoOOB pearupoBaHuss B KOHQIIHKTE
K.H. Tomaca, Tect agantupoBad H.B. I'puiinHoi»;
BTOpasg —  «TecT-ompoCcHUK  YyZOBJIETBOPEHHOCTH  Opakom

B.B. Cronuna, T.JI. Pomanosa, I'.Il. ByTeHKO».

Pe3ynpTaThl MOJYYEHHBIX JAHHBIX IO  KOKIAONW  MeTOAUKe
TIIp€eJICTaBJIEHBI B CBOJTHBIX TaOIUTIAX.

BbIOOp MeTOa MaTeMaTUI€CKO 00padoOTKH.

3amaua — BBISBUTH CTENEHb COIJIACOBAHHOCTU WU3MEHEHUUN MEXIy

¢dpakTOpHBIM NPU3HAKOM — CIOCODO pearupoBaHUsA B KOH(MPJIUKTE U
pe3yJIbTaTUBHBIM — yJ/IOBJIETBOPEHHOCTH OPaKOM.
MeTox, MaTreMaTUYeCKOH o00padoTkun — KoI(@PuuueHT

JUuHeUHOU kKoppesaanuu IlupcoHa r.

3agauya: paccMOTpUM HOpuMeHeHHe KoaddUIlMeHTa JUHENHON
koppesnsanuu IlupcoHa r JUIA BBISABJIEHHS CTEIEHU COTJIACOBAHHOCTH
U3MeHEeHUN Mexay (aKTOpPHBIM MPU3HAKOM — CIOCcOO pearupoBaHUs B
KOH(JIUKTE: COTPYAHUYECTBO U Pe3yJbTAaTUBHBIM — aOCOJIIOTHOE
O0J1aromoJryuue B Opake.

YeoBusa: omHa BbhIOOpKAa — 16 ucHbITyeMbIx (8 map) U3 00IIUX
CBOAHBIX TabuIl (60 UCIIBITYEMBIX — 30 TIap).

MeTox MaTreMaTUYeCKOH O0O0padoTkm — Ko3I(pdumueHT
xKoppeaanuu IIupcona.

Pacuer TECHOTHI CBA3M MeEXKAY ABYMS MNOpPU3HAKAMHU IIO
dopmysie NO1 TuHEMHOTO KO3 PuIneHTa KOppeisinun:

JIn=Xx? — Ex)?]=[n=Ly* = (Z»)?]

T-HML'I.
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Tabauua 1
BhIsIBJIEeHIE TECHOTHI CBA3U MeEXKAY (PaKTOPHBIM MPU3HAKOM —
COTPYTHHUYECTBO U Pe3yJIbTATUBHBIM — a0COIIOTHOE
Os1aromoJryurie B Opake

Ne Yucio CoTpysHUYECTBO 6 A6COJHOTHO%
napbl | HCIBITYEMBIX ” JIArOIOJLyHe B 2paKe Xy

X x y y
L 1 8 64 44 1936 352
2 8 64 44 1936 352
5 3 10 100 44 1936 440
4 6 36 44 1936 264
5 6 36 41 1681 246
3 6 7 49 40 1600 280
5 7 7 49 45 2025 315
8 7 49 45 2025 315
10 9 8 64 41 1681 328
10 9 81 45 2025 405
1 11 7 49 43 1849 301
12 5 25 42 1764 210
25 13 6 36 44 1936 264
14 8 64 45 2025 360
26 15 9 81 44 1936 396
16 3 9 40 1600 120

2x=114 | ¥x*=856 | Yy=691 | Y y*>=29891 | ¥ xy=4948
16 = 4948 — 114+ 691
TBML‘I.

~ J[16+856— 1147]+ [16+29891 — 6917] _
79168 — 78774 -
J[13696 — 12996] * [478256 — 477481]

394 394 394
\J700+775 /542500 7365

JIJisT OIleHKH 3HAYMMOCTH I IIOJIb3yeMcs TaOsiuied «Kputuueckue

3HAUEHU OIleHKU KO3 GUlineHTa TMHENHOU KOPPEJISAINU I'».
Tip.(16) = 0,497
I'svm. > Tkp.:
0,535 > 0,497 (p < 0,05)

BoeIBOA: CBSI3b MeXKTy (PaKTOPHBIM IPU3HAKOM — COTPYAHUYECTBO U
pe3yIbTaTUBHBIM — a0COJIIOTHOE OJIarorosrydre B Opake IOJIOKUTEIbHAS,
npsmasi, [octToBepHas (p < 0,05).

=0,535
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Pacuer TeCHOTHI CBA3M MEXKAY ABYyMA MNOPU3HAKAMH IIO
dopmysre N2 imHeHHOTO0 K03(pPUIMEeHTa KOPPEJTAINN:

ZXy
Gpn, =
L XE=E Y y?

Tabauua 2
BpifABJIEHUE TECHOTHI CBA3U MEKAY (PAKTOPHBIM IPU3HAKOM —
COTPYTHUYECTBO U Pe3yJIbTATUBHBIM — a0COJIIOTHOE
Os1aromoJryurie B Opake

Yneio Ab6comoTHOE
H;‘TI;—’H HCITBITYe COprﬂHH‘ieCTBO 6ﬂaron0ﬂyqn_e B Opake xy
MBbIX X = X~ Xgp x2 Y : ¥i — ¥ap y?
1 1 8 0,9 0,81 44 0,8 0,64 0,72
2 8 0,9 0,81 44 0,8 0,64 0,72
o 3 10 2,9 8,41 | 44 0,8 0,64 2,32
4 6 -1,1 1,21 44 0,8 0,64 -0,88
5 6 -0,1 1,21 41 -2,2 4,84 2,52
3 6 7 -0,1 0,01 | 40 -3,2 10,24 0,32
7 7 -0,1 0,01 | 45 1,8 3,24 -0,18
5 8 7 -0,1 0,01 | 45 1,8 3,24 -0,18
9 8 0,9 0,81 | 41 -2,2 4,84 -1,98
10
10 9 1,9 3,61 | 45 1,8 3,24 3,42
11 11 7 -0,1 0,01 43 -0,2 0,04 0,02
12 5 -2,1 4,41 | 42 -1,2 1,44 2,52
o 13 6 -1,1 1,21 44 0,8 0,64 -0,88
14 8 0,9 0,81 | 45 1,8 3,24 1,62
15 9 1,9 3,61 44 0,8 0,64 1,52
26
16 3 -4,1 16,81 | 40 -3,2 10,24 13,12
D 114 43,76 | 691 48,44 24,72
Kap === = 7,1
Vap = = = 43,2
24,72 24,72 24,72

Tosm, = = = = 0,537
T \[43,76+48,44 4/2119,73 46,04

JIJ1s1 OIleHKU 3HAYHUMOCTH T'sun. ITOJIB3yeMcs Tabauieil « Kpuruueckue
3HAUEHUs OIleHKU KO3 duiimeHTa JUHEHHON KOPPEAIUH Tip.».
I'ep.(16) = 0,497
I'smm. > Tkp.:
0,537 > 0,497 (p < 0,05)
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BwIBOX: CBSI3b MeXKTy (DaKTOPHBIM IIPU3HAKOM — COTPYIHUYECTBO U
pe3yJIbTaTUBHBIM — abCcoJrioTHOe OJiarorosyure B Opake IT0JI0KUTEIbHAs,
psAMas, JocToBepHasd (p<0,05).

Takum oOpasom, mo dopmyse N1 u mo ¢opmyse NO2 mosydeHa
JIOCTOBEPHAs CB3b, ITOJIOXKUTEIIbHAS, MPAMOJINHEHHA (P<0,05).
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Koppensanusa
dMIIUpUYECKOe P,,, > P, H TeM 0Oosiee gocroBepHa (P<0,01), eciu

OMIIUPHUYUECKOE P, > P o)

KOppeJjsalnuu p

CTaTUCTHUUYECKOU

3Ha4YnMa

(P<0,05),

Tabauua 2.3
Kpurtnueckue 3HaueHUA Ko3(GPuiineHTa JHHEHHOH

€CJIn

YpoBeHb 3HAUMMOCTHU P

YpoBeHb 3HAUUMOCTHU P

n 5% 1% 5% 1%
4 0,950 0,990 26 0,398 0,496
5 0,878 0,959 27 0,381 0,487
6 0,811 0,917 28 0,374 0,478
7 0,754 0,874 29 0,367 0,470
8 0,707 0,834 30 0,361 0,463
9 0,666 0,798 35 0,332 0,435
10 0,632 0,765 40 0,310 0,407
1 0,602 0,735 45 0,292 0,384
12 0,576 0,708 50 0,277 0,361
13 0,553 0,684 60 0,253 0,333
14 0,514 0,641 8o 0,219 0,288
16 0,497 0,623 90 0,206 0,272
17 0,482 0,606 100 0,196 0,258
18 0,468 0,590 125 0,175 0,230
19 0,456 0,575 150 0,160 0,210
20 0,444 0,561 200 0,138 0,162
21 0,433 0,549 250 0,124 0,163
22 0,423 0,537 300 0,113 0,148
23 0,413 0,526 400 0,098 0,128
24 0,404 0,515 500 0,088 0,115
25 0,396 0,505 1000 0,062 0,081
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KoHTpoOJ/J1IbHBIE BOIIPOCHI

1. Kakme w™MeTOozpl MaTeMaTHUeCKONW CTAaTUCTUKH OTHOCATCA K
IapamMeTpuueCcKUM

2. OOocHyWTe 3a7lauMl W YCJIOBUA JJisi BbIOOpa MapaMeTPUYECKUX
METO0B 0OpaOOTKH IICUXOJIOTHUECKUX UCCIIEOBAHUN

3. OxapakTepusyiTe Ha3HaueHue t-kputepuil CTbIoJ/IeHTa

4. Hasosure MIOKa3aHUS TJIs1 IIpUMeEHEHUSA MeToAa
XapaKTePUCTUUECKHUX NHTEPBAJIOB

5. O6ocHylTe HazHaueHUe K03 UIeHTa TNHENHON KOPPEJIAIUN T
— IIupcona

6. HazoBute dpopmysy /s pacuera toun-Kputepuii CThIOJIEHTA

7. Kakume mapameTpsl BKJIIOUeHbl B OpPMyJIy JJIsI pacueTa MeToAa
XapaKTEPUCTUUECKUX UHTEPBAJIOB

8. Kakue ¢popMyJibl CyIecTBYIOT JJIA pacyeTa KO3(pDUIUEeHTa Tavn—
ITupcona

9. UTo T1I03BOJIIET OIPENEJUTh METOJl XapPaKTEPUCTUYECKUX
MHTEPBAJIOB

10. OxapakTepu3yluTe HCIOJIb30BaHUE TaOJIUIBI TMPOIEHTOB U HUX
ommuboK (MeTo/1 XapaKTEPUCTUUECKUX MHTEPBAJIOB)

11. Kakue mapameTpsl BKJIIOUYEHBI B (GOpMyJy pacuera t-kpurepuit
Ctplo/ieHTa

12. OnpenesieHue cpeiHero apudpMeTHUeCKOTO 3HAaUEHU S

13. 3HaueHue: cpe/iHee KBaJpaTuuecKkoe (CTaHAapTHOE) OTKJIOHEHHUE

14. YUTO BKJIIOUEHO B QJTOPUTM pacueTa SMIMPUYECKOTO 3HAYEHUS
Ipu3HaKa 1o Mmeroxay t-kpurepuit CTbio/ieHTa

15. UTO BKJIIOUEHO B aJITOPUTM pacueTa SMIMPUYECKOTO 3HAYEHUSA
IIPU3HAKA [0 METOAY XapaKTepUCTUYeCKUX NHTEPBAJIOB

16. UTO BKJIIOUEHO B aJTOPUTM pacueTa SMIMPUYECKOTO 3HAYEHUS
IIPU3HaKa C UCHOJIb30BaHueM KoaddunuenTa r — ITupcona

17. B uem omimumne 1mo uyucaurtearo GopMys pacuera t-KpuUTepuil
CTpl0/IEeHTa ¥ METO/1a XapaKTePUCTUUYECKUX NHTEPBAJIOB

18. B yem cxoncrBo opmysn pacdyera t-kpureprii CTblOfIeHTA M MeETOna
XapaKTEePUCTIYECKX MTHTEPBAIOB

19. Yto orpakaet koadpuimenTr — I Tupcona

20. HazoBure nmokazaHus 11 UCTIO/Tb30BaHUA KoaddurmeHTa r — [ Tupcora

21. B kakux nmpenesiax TMPOUCXOMUT KosjiebaHWe BEJIMUMHBI JIMHEHHOTO
Koa(puipenTa Koppeyrsyun r — [ lnpeona

22 Kakoli MokeT OBbITb CBA3b MEX/y IPU3HAKAMU TIPU TPUMEHEHUU
koa(primenTa r — [ lupcona

23. CKoyIbKO (pOpMyJT MUMeeTCs sl pacdeTa TeCHOThI CBA3M MEXY JBYM:
IIPU3HAKAMU C UCTIOTb30BaHUeM Koaddurperrta r — [Inpcona

24. B yem ommume TaOMIT «KPUTHYECKHe 3HaueHs t-Kpureprii CThIoZIEHTa 1
METO/Ia XaPAKTEPHICTIYECKIIX MTHTEPBATIOB»

25. OxapakTepusyiire (popMyJTy 1 pacdeTa crereHet cBooosipl (V)
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ITpakTueckue 3ajaHuAa

1. IlpuBemuTe mnpuMep aaropuTMa pacueTa ISMIUPUYECKOTO
3HAUEHUS TICUXOJOTUYECKOTO0 MpPU3HAKA C UCIOJIb30BaHUEM (OPMYyJIbI t-
kputepuil CTbIOZeHTA.

2. CocraBpTe HOpUMEpP aJrOpUTMa pacueTa ISMIHPUYECKOTO
3HAUEHUSI TICUXOJOTUYECKOTO MpU3HAKA C HCHOJIb30BaHUEM MeETO/A
XapaKTEPUCTUUECKUX UHTEPBAJIOB.

3. IloxaroroBbTe MpUMeD /i BBIABJIEHUSA CTEIEHU COTJIACOBAHHOCTHU
W3MeHEeHUN MeXay (akTOpHbIM U Ppe3yJbTaTUBHBIM NpPU3HAKAMHU C
HCI0JIb30BaHUEM Kos3dduiinenTa r — [Iupcona.

4. IlpuBenuTe TNpuUMepbl pacueTa IIPOIIEHTOB M X OIIUOOK IIO
METOY XapaKTePUCTUUECKUX NHTEPBAJIOB IIPU YKcjIe HabJII0IeHu 0 100.

5. IIpuBeauTe mpumepbl pacuera IPOIEHTOB U HUX OIIUOOK IIO
METOJTy XapaKTEPUCTHUYECKUX HWHTEPBAJIOB MPHU YHCJIE HAOIIOEHUH 10
1000.

6. [IpuBemuTe IpUMEpPHI pacueTa MPOIEHTOB U HX ONIIMOOK IO
METOJTy XapaKTEPUCTHUYECKUX HWHTEPBAJIOB TMPU YHCIe HaOJII0IeHnI
OoJtblIIEe 1000.

7. llpeacrtaBbTe mpUMepbl pacueTa KPUTUYECKUX 3HAuUeHuu t
(xputepuii CTblO/IEHTa), BBIUYUCIEHHBIX II0 COOTBETCTBYIOIEH dopmysie
JUUIs1 pacyeTa CTeleHu CBOOOIbI V.
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PA3JIEJI 3
HEITAPAMETPUYECKUE METO/IbI
MATEMATHUYECKOM CTATUCTHUKU B OBIIIEN
IICUIXO0JIOTNHN

B manHOM pa3sziesie pacKpbiBaeTcs CoiepKaHue HellapaMeTPUUEeCKUX
MaTeMaTUUYeCKUX METOAOB CTAaTUCTUKU B OOIleN ICUXOJIOTUU, Haubosee
YacTO HCHOJIb3YyeMBIX B  OKCIEPUMEHTAIBHBIX  IICUXOJIOTUYECKHUX
VCCJIEJIOBAHUAX JUIA  BBIABJIEHHA JIOCTOBEPHOCTH  (CTAaTHCTHUUYECKOUN
3HAYMMOCTH) WJIM HEAOCTOBEPHOCTH (CTAaTHUCTUUECKON HE3HAYMMOCTH)
pa3IMUuil HCCIIElyeMOTO IICUXOJOTHYECKOTO NMPHU3HAKa B JIByX U Oosee
BbIOOpKax. Kaknplii HemapamMeTpUYECKHUUA MeEeTOJ, MaTeMaTH4ecKOun
00paboTku BBIOMpAeTCA B 3aBUCUMOCTH OT 33a7lad U YCJIOBUH
IICUXOJIOTUYECKOTO  HCCJIe/IOBaHMUS, IIPUBOJUTCS omnucaHue U
000CHOBBIBaeTCsI Ha3HaueHne MeTozaa. [IpeacraBiisieTcss aITOpUTM pacdeTa
Ka’KJIOTO HeIllapaMeTPUUYECKOTO KPUTEPUs Ha IIpUMepe KOHKPETHOU
METOJIUKM  IICUXOJIOTUUECKOTO  HCCIeZIOBAHUSA € €ro  IOIIaroBou
MaTeMaTUYeCKONM  0OpabOTKOM  [JIsi  BBISIBJIEHUS  CTaTHCTHYECKOU
3HAYUMOCTHU Pa3JINIUM B:

® YPOBHE HCCJIEAYEMOTO IICHX0JIOTHYECKOTO MMPU3HaKa MMy ABYMI

BbIOOpKamu (Q — kputepuil Pozenbayma, ¢* — kputepuii (yrjioBoe
npeobpaszoBanne Ouiiepa), U — kputepuu MaHHA-YUTHN); MEKTY
Tpems Bbibopkamu (H — kpurepuit Kpyckana-Yosutmica);

e pacmpezieJIeHUH TOKa3aTesed MCUXOJIOTUUYECKUX MPU3HAKOB (2 —
kputepuii [lupcona);

® CTEIEHH  COIJIACOBAHHOCTU  HM3MEHEHUM  IICHUXOJIOTUUYECKUX
mpusHakoB (rs — KO3(p@UIUEHT PpAHTOBONM  KOPpEJIANNU
Crimpmena);

e C/BUTaX IIOKa3aTejiel  ICUXOJIOTUYECKUX TMPU3HAKOB  IIOJ
BJIMSTHUEM DKCIIEPUMEHTAIbHBIX BO3/IEUCTBUU MPU HAJTUUHNU JIBYX
3amepoB (G — kpuTepuii 3HakoB, T — kpuTepuii BuskokcoHna), mpu

HIUYNU TpeX W OoJsiee 3amMepoB (Kpurepuit X dpuamana, L —
kputepuii [lelimka).
[Ipy wUCHONBP30BAaHUN HeNapaMeTPUYECKUX KPUTEPUEB TaKKe
paccMarpuBaeTrcs ux rpadUIecKoe mpe/icTaBIeHHeE.

KiroueBbie cji0OBa M MOHATUA: HellapaMeTpUuyecKue KpUTEpPUH,
kputepuii Posenbayma, @* — kpurtepuii (yriioBoe mpeoOpa3oBaHUE
dumepa), kpurepuit MaHHa-YuTHu, Kputepuil Kpyckana-Yosiuca,
kputepuul Ilupcona, kosadduireHT paHroBou koppeyasanuu CoupMmeHa,
KpUTEPUN 3HAKOB, KpuTepudl BuiakokcoHa, kpurepuui Ppuamana,
kputepui Ilenmxa.
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3.1. MareMmaTuueCcKHue METO/AbI /111 BbIABJICHUA PAa3/INUUN B
YPOBHE MCCJIEAYEMOT0 IICUXO0JIO0TUUECKOT0 MPU3HAKA MEeXKIY
JIByM# BbIOOPKaMU

3.1.1. Q — kpurepuii Pozenb6ayma

Q-xpurepuii PoseHbayma OTHOCHTCA K Henapamempuveckum
KPUTEPHUSIM.

Hasnauenue kpurepus. Q-kpurepuii Pozenbayma mucIosib3yercs
JUIT OIleHKU CTaTUYECKOU JIOCTOBEPHOCTH PpAa3jIMuUil MEXKJy JIByMs
BHIOOPDKAMHM II0 YPOBHIO KaKOTO-JIMOO IICHXOJIOTHYECKOTO TMPU3HAKa,
KOJIMYeCTBEHHO (6asyIbl, MM, CM, U T.JI.) ©BMEPEHHOTO [27, 42-48].

KosimuecTBO UCTIBITYEMBIX B KayKJ0W U3 BRIOOPOK > 11.

IToxazanwue ai1a npuMeHeHusa Q-kpurepusa Posenb6ayma:

JluammazoHbl paszbpoca 3HAUYEeHHHA B JBYX BBIOODKAX HE JOJIXKHBI
COBITAZIaTh MEKY COOOM.

JlaHHBIE  IICUXOJIOTUYECKOTO HCCJIe/IOBaHUSI  TPEJCTaBIe€Hbl B
MIOPAJAKOBOU IIKajie, B KOTOPOH JOJIKHO OBITh HEe MeHee TPeX KJIacCOB,
HallpUMeP, «HU3KUU», « CDETHUN», « BBICOKUI »

JlaHHbBIE TICHUXOJIOTUYECKUX ITPU3HAKOB JIOJIKHBI OBITH JOCTATOYHO

TOYHO U3MEPEHDI.

YnopsaaouuTh 3HaUe€HUE IICUXOJIOTUYECKOTO IpPHU3HaKa B 006eux
BBIOOPKAX MOKHO KaK 10 HapacTaHUIO, TaK U YObIBAHUIO TPU3HAKA.

[TepBbiM psaoM (BBIOOPKOM, Tpymnmoi) cuuTaTh TOT P, TAe
3HAUYEHUS BBIIIIE, 2 BTOPHIM PSAIOM — TOT, I/le 3HaUeHUEe HIKE.

IIpumep. Y  CTyJeHTOB SKOHOMHYECKOTO (ni=14) "
IcuxoJiorudyeckoro (n.=12) dakynpTeToB 1m0 Meromuke «lllkasma
n3MepeHusa wuHTesiekra /l.Bekciepa» IO CyMMaM «CBIPBIX» OILI€HOK
(otmenpHO BepbOanMbHON UM HEBEpPOAJIBHOW dYacTedl TecTa) K TaOJIMYHBIM
JIAHHBIM OBLIN OIpesieieHbl IIKaJabHble olleHKU 1Q— BepbasbpHOrO, 1Q —
HeBepOasbHOTO U 0011ero IQ — mokasaresiei.

[TosiyueHHble WHAUBUAYATbHOTO 3HadeHus IQ BepbasbHOrO, I1Q
HeBepOasibHOTO ©W obmero IQ mokaszareneli 1O JABYyM BBIOOpKaAM
IIp€eJICTaBJIEHBI B COOTBETCTBYIOIIHNX IICUXO/IMAaTHOCTUYECKUX TaOIUTIAX.

BpIOOp MeTOAAa MareMaTHYeCKOM 0O0padOTKH paccMOTPUM
Ha MOpHUMepe IICUXOJOTHYECKOTO IIPU3HAKa — BepOaJbHBIN
VHTEJJICKT.

I. YeaoBusa:

1. /[Be BBIOOPKU UCIIBITYEMBIX:

N;=14 CTY/IEHTOB 3KOHOMHIUeCKOTro ¢akysbTera (n;>11)

N.=12 CTY/IEHTOB IICUX0JI0THYeCcKOro ¢akyapreTa (N2 > 11)
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2. [Ilcuxosiornuecknii mokazaTesib — 1Q BepbaJbHBIA TOYHO
KOJINUECTBEHHO u3MepeH. VHAUBUyaJbHblE 3HauYeHUs BepOAJIbHOTO
MHTEJIJIEKTAa B BBIOOPKAX CTy/IEHTOB 9KOHOMHYECKOro (ni=14) wu
IICHXOJIOTUYECKOTO (N2=12) (paKyIbTETOB:

Tabauua 1
NuauBuaAya bHbIE 3HAUEHUA BepOAJTbHOIO UHTEJVIEKTA B
BBIOOPKAaX CTYAE€HTOB 9KOHOMHUYECKOTo (N:=14) 1
TIICUXO0JIOTHYECKOTO (N:=12) (paKyJIbTETOB

CTyZeHTBI - 5KOHOMUCTBI CTyZ[eHTHI - IICUX0JIOTH
(mi=14) (n2=12)
ITokasareb ITokasareb
Ko umenu Kon nmenu

BepOATTBHOTO BepOaJIbHOTO

HCIIPITyEMOTO HNHTEJIJIEKTA HCIIBITYEMOTO HUHTEJIJIEKTA
1. 1.A. 132 1. H.T. 126
2. KA. 134 2. 0.B. 127
3. K.E. 124 3. E.B. 132
4. I1.A. 132 4.D.0. 120
5. C.A. 135 5. 1.H. 119
6. CtT.A. 132 6. 1.4. 126
7. T.A. 131 7. 1.B. 120
8. ®.A. 132 8. K.O. 123
9. U.A. 121 9. P.P. 120
10. I1.A. 127 10. P.1. 116
11. CMm.A. 136 11. O.K. 123
12. K.AH. 129 12. H.K. 115

13. b.JL. 136
14. ®.B. 136

3. Jluanmazonsl pazbpoca 3HaueHul BepOasibHO 1Q B ABYX BhIOOpKax
HE COBIIQ/IAIOT MeKAy cOO0M: B TPYTIIIE CTYy/IEHTOB SKOHOMUCTOB BHIIIIE, UEM
B CPYIIIIE CTY/IEHTOB IICUXOJIOTOB.

II. 3agaua: BeiABUTH pa3sindus B YPOBHE BEPOAJIbHOTO MHTEJJIEKTA
MEXK/Ty CTy/IEHTaMH SKOHOMHUUYECKOTO U IICUXOJIOTUUECKOTO (haKyJIbTETOB.

III. YemoBuda u 3aa4a COOTBETCTBYIOT IIOKa3aHUEM /I IPUMEHEeHUA
memooda — Q-kpumepus Pozenoayma.
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AJITOPUTM

nmoacuera kpurepus Q-PozeHOayma Ha KOHKPETHOM IMpUMepe

IToacuer IIpumep
Kpurepuda Q-
PozenbOayma
I. ITpoBeputs I. Yenosue, 3azaua, mokazaHusa MO3BOJIAIOT
BBIIIOJIHEHUE HCIIOJIb30BaTh B KAUECTBE METO|a MaTeMaTUUeCKOU

yCJIOBUH, 3a/1a4,
MMOKa3aHWH JJI
IIPUMEHEHUS
KpUTEPUs
Q - Pozenbayma

00pabOTKH KpUTEPHUU
Q- Pozenbayma.

II. IToctpouTs
TabIUILY
UHIUBUIY ATbHBIX
3HAYEeHUU
IICUXOJIOTUYECKOTO
TIPU3HAaKa,
KOJIMYECTBEHHOTO
U3MEPEHHOTO 10
Kak/10U1 BBIOOPKE.

II. Tabsmma 1
NHauBuIyabHbIE 3HaUEHUS BepOaTbHOTO
WHTEJIJIEKTA B BRIOOPKAX CTY/IEHTOB
SKOHOMUYECKOTO (N:1=14) U ICUXOJIOTHYECKOTO
(n2=12) akyaIpTETOB

CTyzeHTbl 5KOHOMUCTBI CryzeHThl ICUXO0JIOTH
(mi=14) (n.=12)
Kox umenu ITokaszaresnp Kong umenn | Ilokasaresb
HCIIBITYEMOTO | BepOaJIbHOTO | UCIIBITYEMOTO | BepOaJIbHOTO
HUHTEJIJIEKTA HUHTEJIJIEKTA
1. 1.A. 132 1. H.T. 126
2. KA. 134 2. 0.B. 127
3. K.E. 124 3. E.B. 132
4. I1.A. 132 4.D.0. 120
5. C.A. 135 5. 1.H. 119
6. CT.A. 132 6. 1.4. 126
7. T.A. 131 7. 1.B. 120
8. ®.A. 132 8. K.O. 123
9. U.A. 121 9. P.P. 120
10. I1.A. 127 10. P.1. 116
11. CMm.A. 136 11. O.K. 123
12. K.AH. 129 12. H.K. 115
13. B.JL. 136
14. ©.B. 136
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I1I. Yiopsapouuthb
3HAYEHMUS
TICUXOJIOTHYECKOTO
MpU3HaKa B
KaXKI0M PsIY
BBIOOPOK (Mt
TPYIII) KaK M0
HapacTaHUIO, TaK U
yOBIBAHHIO

MIpU3HaKa
Cuurars: 1 pap -
BBIOOPKY (rpyImy), e
3HAUeHHE IPU3HAKA
BBIIIIE;

2 psfI - BEIOOPKY
(rpymnmy) rie 3HaUeHUS
IIpU3HAKa HIKe.

Tabsuiia 2
I1I. YriopsagodeHHble PAZBI UHANBUAYAJTbHBIX
3HaYEeHUH BepOAJTbHOTO MHTEJJIEKTA B JIBYX

CTyZleHUeCKUX BHIOOPKAaX.

1 psf (CTyieHThI

2 psan (CTyneHThI

DKOHOMUCTHI) TICHXOJIOTH)
1. CM.A. 136 *
2. b.JL 136
3. ®.B. 136 St
4. C.A. 135
5. K.A. 134 !
6. 1.JI. 132 1. E.B. 132
7. I1.A. 132
8. Ct.A. 132
9. ®.A. 132
10. T.A. 131
11. K.AH. 129 2. 0.B. 127
12. I1.A. 127 3. H.T 126
13. K.E. 124 4. N1.H. 126
14. Y.1. 121 5. K.O. 123
/ 6. 0.K. 123
7. D.0. 120
8. 1.B. 120
S2 9. P.P. 120
10. 1.H. 119
11. A.1. 116
12. H.K. 115

IV. Beigenurs
caMoOe€e BBICOKOE
(MakcuMaJIbHOE)

IV. Beiziesisiem B 2 BbIOOpPKAX

1 pAnx - rjae rokasaTeiu Bep6aanoro HHTEJIJIEKTa
«BbILOIE» 9TO I'PYIIIIA CTYAEHTOB SKOHOMHMCTOB.

61




3HAYEHHUS

TICUXOJIOTUYECKOTO
IoKa3aTeJis B 1

psaay. O603HAYUTH

2-0U psAA — T/ie ToKa3aTeIu BepOaIbHOTO
MHTEJJIEKTA «HUKEe» - 9TO IPYIIIIa CTyAEHTOB
TICUX0JIOTOB

-8,
Onpenenutsb 4.1. OnpenesisieM KOJIMUECTBO 3HAUEHU U
KOJINYECTBO IIEPBOTO PsAJZIa, KOTOPhIE OOJIbIIIE MAKCUMAJIBHOTO

3HaYE€HUI BTOPOTO
psizia, KOTOphIE
MeEHbIIIe
MUHHUMAaJIbHOTO
3HAYEHUS IIEPBOTO
psya O603HAUUTH —

3HauYeHUs BTOPOTO pAAa
(S1): Si=5

4.2. OrpeziesisieM KOJIMYeCTBO 3HAUEHUH BTOPOTO
psAza, KOTOpbIE€ MEHbIIIE MUHUMAIHHOTO 3HAYEHM
mepBoro psaza (S2): S.=6

So
V. Onpenenutsb V. OnpeziesisieM sMIupudeckoe 3HaueHue Q-
SMIUPUYECKOe kputepus Pozenbayma
3HayeHue Q - Qomn=S:+S>=5+6=11
KPUTEpU Qomn=11
Pozenbayma 1o
dopmyite:
QBMH=SI+SZ
VI. Onpepenutp VI. OnpepesisieM KpuTU4yecKoe 3HadeHue KpUTepus
KpUTUYECKHE Q
3HaueHus: AN =14 ¥ N = 12,
Pozenbayma ijist
JAHHBIX N; U Ny 110 7(0<0,05)
Tabsue % =
« KpI/ITI/I‘IgCKI/Ie 9(8<0,02)

3HAYEHUS KPUTEPUS
Q Pozenbayma gyis
YPOBHEH
CTaTUYECKOU
3HAYUMOCTH P < 0,05
U p < 0,01 (1o
I'ybnepy E.B.,
leakuny A.A.), Te
110 TOPU30HTAIN
TaOJIUIIBI
PaCIOIOKEHbI
IOKa3aTeJIn
MEHBIIIETO
KOJINYECTBa
HUCIBITYyEMBIX, a 10
BEPTUKAJIH —
0OJIBIIIETO
KOJINUEeCTBa
ucneiTyeMbix. Ha

Qomn(11)>Qwp (7 11 9), (p<0,01)
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repecevyeHn STHX
ImoKasaTeJie
OIIPEEIISTFOTCSA
JTOCTOBEPHOCTD
3HAUEHUU JJIs1 P <
0,05 U p < 0,01

VII. Pazinuus
MEK/Ty BBIOOpKaMu
MO’KHO CUMTATh
CTaTUYECKU
JIOCTOBEPHBIMHU
(p<0,05; p<0,01),
ecaId Qomn PaBEH
WU BBIIIE Qxp.
3Ha4YeHus:

1. Qo 2 Qup. 0,05;
Qwp. 0,01
2. Eciin QBM]‘I = QKp-
0,05; 0,01
— H. -
IIPUHUMAETCA, a
Ho — oTBepraercs.

VII. CTyZieHTBI-9KOHOMMUCTBI 110 YPOBHIO
Bep0OAJIbHOTO UHTEJIJIEKTA CTAaTUCTUYECKHU
JIOCTOBEPHO IIPEBOCXOJAT CTYJEHTOB IICUXO0JIOTOB
(p<o0,01).

ITpunumaerca Hi,
Ho — orBepraercsa

VIII. I'padpmueckoe
IIpeacraBji€eHue
KpUTepUs
Q-Pozenbayma.
8.1 IlocTpouTts 0oCh
3Hauumoctu Ecam
Qovn OKAXKETCS HA
IrPaHUIIE 30HBI
HE3HAYHUMOCTH, TO
Pa3INYHUs JOCTOBEPHBI

IIpu p < 0,05. Eciin
Qs OKKETCSA MEXKIY
JIBYMSI KDUTHYECKUMU

3HAYEHUSIMU,
TOQomn=Qxp pa3imumnsa
JIOCTOBEPHHI (P<0,05).
Eciu QaMn
OKa3bIBaeTCs Ha

TPaHUIE 30HBI
3HAYUMOCTH, TO
pas3Inyus JOCTOBEPHBI
npu p<0,01. Eciu Qsvn
IIONA/IAeT B 30HY
3HAYMMOCTH, TO P<0,01

z0Ha

sHaUMOCTIY HEZHAUMOCTE

Bonswian
senuuHa

Merbutas
senuHa

VIII. ITocTpouM «OCh 3HAUMMOCTH »

Q 0.01 JoHxa

mnmu\tocmu

Q5w HAXOJTUITCA B 30HE 3BHAYUMOCTH (P<0,01)

Qonn(11)>Qxp(9)

3oHa QLD

HeészHnawumocmu
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Tabauua 3.1

Kpurtnueckue snaueHusa kpurepusa Q Pozendbayma 111 ypoBHen

< 0,05 u p < 0,01 (mo I'y6s1epy E.B.,

I'enkunHy A.A.)

(%]

CTaTHYECCKOHU 3HAYMMOCTH D
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3.1.2. U — kxpurepuu ManHa-YUTHU

U-kpumepuit MaHHa-YumHu OTHOCUTCS K HellapaMeTPUUEeCKUM

KPUTEPUSM C UCIIOJIb30BaHUEM PaHKHUPOBAHUSI.
Ha3snauyeHnue kpurepus

Kpurepuii MaHHa-YUTHH IIpeJHa3HAdYeH JIs OIEHKH pa3Iuduil
MEXKJly JIByMs BBIOOpDKAMH II0 YPOBHIO KakKOro-ju0o MpU3HAKAa,
KOJINYECTBEHHOTO UBMEPEHHOTO [27, 49-56].

IHoxazanus daa npumenenus U-kpumepusa Manna-YumHu:

B kaxk/101 BEIOOPKE JIOJIKHO OBITh HE MeHee 3 HaOJII0ZIeHU: Ny, No > 3

Eciim B ofHOU BBIOOPKE 2 HAOJIOZIEHHs, TO BO BTOPOU HUX JOJIKHO
OBITHb HE MEHeE 5.

B kaxkmoii BRIOOpKe AOJIKHO OBITh He Oosiee 60 HAOIIOAEHUM: N,
Nn.<60. OpHAKO yxe IIpU N;, N. = 20 paHXKUPOBAHUE CTAHOBUTHCA
JIOCTaTOYHO TPY/IOEMKHM.

ITepBBhIM psAOM (BBIOOPKOI, TPYIIIION) CYUTAETCA TOT Psifl 3HAYEHUI,
B KOTOPOM 3HAaUeHWs, II0 MpPeaABAPUTEILHON OIIEHKE, BBIIE, a BTOPHIM
PSIJIOM — TOT, T7le OHU IIPEANOI0KUTETHHO HIXKE.

3HaTh IIPaBUjIa PAaHKHUPOBAHUS.

IIpasuaa pardcuposaHus

MeHblIlleMy 3HaYeHUIO HAUUC/IeTCs MEHBIITUH paHT.

HaumeHbllieMy 3HaUE€HHUIO HAYNCJISETCS PaHT 1.

HaunbOosnpilieMy B3HAUEHHIO HAUYHCISAETCS PaHI, COOTBETCTBYIOIIUI
KOJIMYECTBY PpaHKHUPyeMbIX 3HaueHuid. Hampumep, ecam n=7, To
HauOoJIbIllee 3HAUEHHE IIOJYYUT PaHT 7, 32 BO3MOXKHBIM HCKJIIOUEHHEM
JUIS TeX CJIydaeB, KOTOPbIE IPeayCMOTPEHBI IIPABUJIOM 2.

B ciydae, ecsim HECKOJIBKO 3HAUYEHUUM PaBHBI, UM HAUUCJISETCSA PaHT,
IIPEJICTABJIAIONIUI COO0U cpe/iHee 3HAUEHHNE U3 ATUX PAHTOB, KOTOPbIE OHU
TIOJIyIUJIU OBI, ecyTu ObI He OBLITU PaBHHI.

Hanpumep, 3 HauMeHbIIUX 3HAaUEHUE PABHBI 10 CEKyH/IaM.

Eciu 661 MBI U3MepsIJIN BpeMs 0oJjiee TOYHO, TO 3TU 3HAYEHUS] MOTJIN
OBl pa3/JIMUaThCA U COCTABJISIN OBI, CKaXkeM, 10,2; 10,4; 10,7 cek. B aTom
caydae OHM IOJIYYUJIU Obl paHTH, COOTBETCTBEHHO, 1, 2 U 3. HO IMOCKOJIBKY
MOJIyueHHble HaMU 3HAUY€HUs PaBHBI, KAKJI0€ U3 HUX IOJIyYAEeT CPETHUUN
paHr:

3 3
Jonyctum, ciaeayromnye 2 3HaYeHUs PaBHbI 12 ceK. OHU OJIXKHBI
ObLIN OBI MOJIYYUTHh PAHTH 4 U 5, HO, IIOCKOJIBKY OHU PaBHBI, TO MOJy4arOT
CpeIHUU paHT:

1+2+3 6

4+5

— 45
U T. 1.

3. O6mas cymma paHroB JIOJKHA COBMAJIaTh ¢ pacueTHou. Koropas
orpeiesisieTcs Mo popMmyJie:
N-(N+1)

IR;)= 5
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rae N — ob1ree KOJTMYeCTBO PaHKHUPYEMbIX HAOJTIOIeHUH (3HAYeHUH ).

HecoBmazieHne peajibHOM UM pAcYeTHOM CyMMbI paHra Oyzaer
CBUJIETEIHCTBOBATh 00 OIIMOKE, AOMYIIEHHOU IPU HAUWUCJIEHUH PAHTOB
WIN UX CyMMHpOBaHUM. IIpexkae yeM IMpoaosrKkaTh paboTy, HEOOXOIMMO
HAWUTH OMIUOKY U yCTPAHUTH €e.

Paccmorpum npumenenune U-kputepusa MaHHa-YUTHU Ha IIpuMepe
ompocHuka «IIlkasna genpeccutii» (I'.A.Basamosa)

[{esib: BBIABUTH JIEIPECCUBHBIE COCTOSHUSA U COCTOSIHUS OJIM3KHE K
JleTIpeCCUm.

[To maHHOMY OIIPOCHUKY IIPOBEJIEHO TECTUPOBAHHE 2 BBIOOPOK
(rpymir) UCIBITYEMBIX:

1-51 BBIOOpKA — N;=25 UCIBITYEMbBIX (9KCIIEpUMEeHTaIbHAs)

2-51 BRLIOOpKA — N>=20 UCIBITYeMbIX (KOHTPOJIbHAs)

PesynbpTaThl TECTUPOBAHHWA IO [JAHHOMY OIPOCHHUKY KaXKI0u
BBIOOPKU IIPE/IOCTABJIEHBI B TA0JI. 2.

Tabauua 2
YPOBHHU JieNpeccuu B MEPBOU M BTOPOU BBIOOPKaX

YposHu aenpeccuu (Y1) B Ypogens aenpeccuu (Y1) Bo
nmepBou BHIOOpKe (n;=25) B % BTOPOU BHIOOPKE (N>2=20)
bannel Y n % bannel Y n %
710 50 OTCYTCTBYET 2 8 710 50 OTCYTCTBYET 13 | 65

Jlerkuit Jlerkuii
(cuTyaTUBHOTO (cuTyaTUBHOTO
50-59 Win 4 16 50-59 WIn 2 | 10
HEBPOTHUYECKOT HEBPOTHUYECKOTO
0 reHesa) reHesa)
Cybpnernpeccun CybnernpeccuBHO
HOE COCTOSTHUE € COCTOSTHHE
60-69 (MackupoBan | / 28 60-69 (MackupoBaH 2 |10
Has) Hasd)
>70 HctunHoE >70 HNctunHOE
8 JernpeccuBHoe | 12 48 8 JeTIpecCuBHOE 3 15
(70-80) COCTOSTHUE (70-80) COCTOSTHUE
Cymmbl 25 | 100 | CyMMBI 20 | 100

JlaeM mOJIpOOHYI0 KOJIWYecTBEHHYIO (%) XapaKTEPUCTUKY YPOBHeEU
JIETIPECCUH T10 KaXK[O1 TPYIIIIE.

[IpeanonokuM, YTO B JAaHHOM UCCIEJOBAaHWM Hac WHTEPECYeT
IIPOIIEHT WMCTUHHOIO JIEIIPECCUBHOTO COCTOSHUSA B 3KCIIEPUMEHTAILHOU
(48%) u xoHTpoOJILHOHU (15%) rpyImmax, TO €CTh UCTUHHOE JIEIPECCUBHOE
COCTOSIHME Yy WUCIIBITYEMbBIX OKCIIEpUMEHTAJILHONW TpynIbsl B 3,2 pasa
BCTpeUaeTcs Yyallle, YeM y UCIIBITYEMbIX KOHTPOJIbHOU TPYIIIHI.
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TakuMm o00pa3oM, IPOIEHTHbIE (KOJIWYECTBEHHbIE) JAaHHbBIE JIHIIb
IIOZITBEPIKIAET HaJTN4ue BbIOOpA B I0JIb3Y HCIIBITYEMBbIX
AKCIIEPUMEHTATILHOMN TPYIIIIHI.

[ToaToMy HeOOXOZUMO KadecTBEHHas XapaKTePHUCTHKa JaHHOTO
IICUXOJIOTUYECKOTO TIpu3HaKa (MCTUHHOE JIENIPECCUBHOE COCTOSIHUE),
OCHOBaHHAasi Ha  BBISIBJIEHUM  CTAaTUYECKOM  JOCTOBEPHOCTH  C
HCIIOJIb30BaHUEM METOZ0B MaTeMaTHYeCKON 0OpabOTKH pe3yJIbTaTOB
ITOJTyYEHHBIX JIAHHBIX B JIBYX IPYTIIIaX.

Bb100p MeTOa MaTeMaTUYeCKOM O0paboOTKH

Jlnsa BbIOOpa MeToZa MaTeMaTUYEeCKOW O00paboTKH HeoOXOAMMO
OIIPE/IETUTD:

YciaoBue — 2 BLIOOPKU HUCITBITYEMBbIX:

1epBast — 25 UCHBITYyEMbIX (3KCIIEpUMEHTaIbHAA);

BTOpasi — 20 UCIBITYEMBIX (KOHTPOJIbHASA).

3agada — BBIABUTH CTATUYECKYIO JJOCTOBEPHOCTD PA3INYUIN B YPOBHE
HCIBITYEMOT0 TPU3HAKA «HCTUHHOE JIENIPECCUBHOE COCTOSIHHUE» MEKTY
JIByMsI BBIOOPKaMU UCITBITYEMBIX.

Br160op metoma. Ob6pamjaemcsa k Tabsune «Knaccudukamusa 3amau
U METONOB WX pemieHus» [lo JaHHOMY YCJIOBHIO U 3a/iaue€ MOTYT OBITh
IIPUMEHEHBI CJIeTYIONINE METOIBI:

Q — xpurepuii Pozenbayma;

U — MaHHa-YUTHU;

¢"— kputepuii (yriioBoe nmpeobpasoBanue duiiepa).

Q — xputepuii Po3enbayma He MOKeT OBITh UCIIOJIB30BaHBI, TaK KaK
n. < 11.

byznem ucnosab3oBarh kputepuilt U-ManHa-Yutuu. Eciiu oH okaxkeTcs
OEeCCHJIbHBIM BBISIBUTH CTaTUUYECKHE JIOCTOBEPHbBIE PAa3JIUUHUA MENKITY
rpyniiaMyu, TO 00paTUMCS K KPHUTEPUIO (p° — YIJIOBOE IIpeoOpas3oBaHUE
Quepa.

Ncnonbdyem kputepuu U, Tak Kak n; = 12, a N> = 3 UCIBITYEMBIX, TO
€CTh OTPAHWYEHUsI KPUTEPUS BBIZIEp:KaHbI: B KAXKJIOU BBIOOPKE N, N2> 3,
HO He 0oJiee n,, No< 60.

AJITOPUTM
pacuera kpurepua U — MaHHa-YUTHHU
HAa KOHKPETHOM IpumMepe

IToacuer kpurepua U
Ill\/[aHHa?yI/ITII:I/I Hpumep
I. 13 cBOZiHO TAOJIHIIBI I.
KaXK7101 BBIOOPKU BHIOPATh Tabauna 1
UHAUBU/Iya/IbHbIE WHauBy/lyabHble 3HAYEHUA «ICTUHHOTO
TIOKasaTen o JIeTIPeCCUBHOTO COCTOAHHA» B Gasiax
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nccieayeMomy HepBaﬂ BbI60pKa BTOpEUI BbI60pKa
IICUXO0JIOTHYECKOMY (n; = 12) (n.=3)
IIPU3HAKY M IIOCTPOUTH Kox umenu | ITokazatens| Koz mmenu | IlokazaTens
Ta6‘TH/H‘Iy° HCIIBITYyEMOI'O - OaJLIBI HUCIIBITYEMOTI'O - basLIBI

1. /1. H. 74 1. T.Y. 71

2. T.C. 78 2. KA. 72

3. 0.P. 72 3. 1.K. 72

4. A.K. 75

5. IL.T. 77

6.AY. 80

7. JI.C. 79

8.T.C. 76

9. O.K. 74

10. T.II. 72

11. b.K. 73

12. B.O. 78
I1. IIpopanxupoBaTh II.
MIOJTydeHHbIE Tabsuma 2
UHAUBU/Iya/IbHbIE [TosicueT paHTOBBIX CYMM IICHXOJIOTUYECKOTO
SHAUCHUA IIPHU3HAKA « MICTUHHOE JeIIPECCUBHOE
IICHXOJIOTHYECKOTO

IIOKa3aTeJId, UCXO0AA U3

IIPaBUJI PAHXKHUPOBAHUSI.

ITposectu noacuer
PaHTOBBIX CyMM II0

COCTOSIHME» TI0 YKCIEPUMEHTAIbHON U

KOHTPOJIbHOU IpyIIam

[TepBas (n.=12)

Bropas (n.=3)

BBIOOpPKaM ITokasarensb, B Parr ITokasarensb, B Pamr
b6amax 6asmax
80
79 15
78 14
78 12,5
77 12,5
76 11
75 10
74 9
74 755
73 755
72 6
72 3:5 72 3:5
3>5 72 3>5
71 1
CyMMmBI 110 CyMMBI 3
paHros paHros
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I1I

3.1. IlomcumraTh OOIIYIO
CyMMy pAHTOB IIO0 JBYM
IPYIIIAM.

III
3.1. Ob6mast cymmMa paHroB 112+8 = 120

3.2. Ilogcuurarh
pacueTHyI0 CyMMYy PaHTOB
1o popmyJie:

£1(R];) = N-(N+1) {‘:j +1)

rae N — ob1iee KOJIM4YeCcTBO
PAHIKUPYEMBIX
HaOJrogeHn (3BHAUEHUH )

3.2. Pacuernas CyMMa PaHT'OB:
cp _ N-(N+1) 15(15+1) 15-16

=120
2 2 2

3.3. O061as cyMmMma paHroB
JIOJI>KHA COBIIACTD C
pacueTHOU

3.3. PaBeHCTBO peasbHON W PacCUETHOU CyMM

coomomeno.  Ilo  ypoBHIO  «HCTHHHOE
JIEIIPECCUBHOE COCTOsIHHE» 00Jiee BBICOKHUM
pAZIOM  OKa3bIBaeTcsl  IepBasg  BHIOOpKA
HCIBITYEMBIX.

3.4. Onpenenutb GOJIBIIYIO
13 PAHTOBBIX CYMM.

3.4. Ha 5Ty BBIOOpKY mNpuxoauTcs OosbInas
paHronas cymma: 112

IV. Onpenenuthb
SMIOUPUYECKYIO BEJINUNHY
U o ¢popmyie:

(nl *nz) - o (nx ) _Tx

2
I1e — I;- KOJIMYECTBO
VICITBITYEMBIX B BEIOOPKE 1;
N2 - KOJTUYECTBO
HCIIBITYEMBIX B BEIOOPKE 2;
Tx - Oospmiag w3 JBYX
PAHTOBBIX CYMM;
Ny - KOJIMYECTBO
HCIIBITYEMBIX B TPYTIIIE C
GoJiblllel CYMMOU PaHTOB.

IV.
12-(12+ 1)

UHMFI=(12.3]+ =112

(36+78) - 112=2

USMI'I: 2

V. Onpenesnsaem

KpUTHUYECKOe 3HaUEeHUe
JUIA COOTBETCTBYIOIIUX IIO
TabJuIe «Kputnueckue
3HaueHua kpurepum U -
ManHa-YutHu IS
YPOBHEU CTaTUYeCKOU
3HAUMMOCTU P< 0,05 U
p<0,01 (mo I'ybnepy E.B.,
lenkuHy A.A.) TmpuUYeM
MEHbIIIee N IPUHUMAEM 3a
N: U OTBICKUBAEM €ro B

1’11=3
n.=12

(5 (p=0,05)

(2 (p =0,01)
Usun = Uip: 2 = 2 (p<0,01)

Takum o0Opa3oM, BbISIBJIEHA CTaTHCTUYecKas
JIOCTOBEPHOCTh TICUXOJIOTUYECKOTO0 MpHU3HAKa
«MCTUHHOE JIEIPECCUBHOE COCTOSHHE» B
IIepBOI BHIOOPKE HCIBITYEMBIX [0 CPAaBHEHUIO
co BTOpOoH (p<0,01) H; mpuHumaercs, Ho —
OTBEpraeTcs

Kp.
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BEPXHEU CTPOKEe TabJIUIIbI.
bosbiliee n npuHUMaeM 3a
N> W OTHICKUBAaEM €ro B
JIEBOM CTOJIOIE TaOJIHIIBI.
Kpurepuun U  gaBiderca
OJTHUM U3 2-X UCKITIOUEHUN
u3 ob1iero IIpaBUJIa
MPUHATUS ~ pelleHus O
JTOCTOBEPHOCTU PA3IAUNH.
Paznuuusas Mexay AByMS
BBIOOpPKaMU SIBJIAIOTCS
locToBeEpHBIMU  (P<0,05),
ecsii Uswn HUKE W pPaBeH
UKp (USMH < U}cp) Uo,o5, U TeM
OoJiee JTOCTOBEPHBIMU
(p<0,01), ecmtt Uown. HIDKE
HJIN paBE€H UKp (UBMHS UKp)
Uo,01.

VI. I'paduueckoe
npezcrasieHue U
kpurepusa MaHnHa-YuTHuU

VI. I'padpuueckoe npeacrasienue U kpurepus
ManHa-YUTHU

6.1. ITocTpouts 0Ch
3HAYUMOCTHU
20HA g0 0.05 30Ha
UBMI‘I < Ulcp

6.1. HOCTpOI/IM OCb 3HAYHNMOCTH

0,01 0,03

FOH
SHAYUMOCHIT

MeMbiiee w 2

FHAYEHUE

I0ORT
HEZIHAYIMOCHIL

bonvutee
SHAYeHue

Usu = Uy : 2 = 2(p<0,01)
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Tabauua 3.2
Kpurtnueckue 3HaueHusa kpurepuu U - MaHHa-YUTHU JJ1A

YPOBHEH CTATUYECKOU 3HAYUMOCTH P< 0,05 U P < 0,01
(mo I'y6sepy E.B., 'enxkuny A.A)

Kputnueckue 3HaYeHUA I 5% ONINOKH

Ni|2|3]4]5[6]7[8[9f10]n]12]13[14]15]16[17]18]19]20

N2

3 0

4]...]0|1

5|lol1]2]|4

6lo|2|3[5]|7

7101214 |6]8]|11

8l11(3|5]|8]|10]|13]|15

9|14 |6]|9|12]|15[18(21

10| 1| 4 | 7 |11|14]|17|20]|24]|27

11|1| 5|8 [12|16[19]|23]|27|31(34

12| 2| 5|9 ]13]|17]|21|26(30|34|38|42

13|12 | 6 (101519 [24/28|33(37|42|47|51

14| 3| 7 |11]16]|21]|26(31(36|41|46|51|56|61

15|13 | 7 |12)18)23(28/33|39(44|50|55[61]|66| 72

16|13 | 8 [14[19[25|30/36|42|48|54|60|65|71| 77 | 83

17]13]9 115|20(26|33|39[45|51|57|64|70[77|83 [89[96

18| 4| 9 [16[22]|28|35[41(48]|55|61]|68|75|82[ 88|95 [102]|109

19| 4|10 |17]23|30|37(44|51|58|65]|72]|80|87| 94 |101[109|116 123

20| 4 |11 [18]25(32]39]|47|54|62]|69]|77|84|92[100]|107|115|123]|130[138
Kpurnueckue 3HaYeHUA 11 1% ONINOKU

5 0|1

6 ..|1]12]3

7]1...l0]1]|13|[4]6

8l..]o|2[4]|6]|7]9

9l...11 |3 ([5([71]9[11]14

10 1[(3]|6]|8]|11({13[16]19

11 14|79 ]|12]15[18|22(25

12]|...] 2 | 5| 8 |11]|14]|17]|21]|24]|28]|31

13]0| 2|5 ]9 |12]16|20(23]27(31]|35|39

14|02 | 6 |10]|13]|17]|22[26|30|34|38|43(47

15/0] 3|7 |11]15(19(/24|28|33/37|42[47|51| 56

160 3|7 ]12]16]|21|26[31|36|41|46|51(56[ 61 |66

17{0| 4 | 8 |13]18|23|28|33|38(44|49(55|60[ 66 | 71|77

18|10| 4|9 [14]|19(24|30|36[41]|47(53|59|65|70 | 76 | 82|88

19| 1| 4|9 ]15]|20]|26|32(38|44|50|56|63[69| 75 | 82|88 |94 |101

20| 1| 5 [10]16[22]28]|34|40|47]|53]|60|67|73| 80| 87|93 |[100]|107|114
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K

UTHYECKHeE 3HAaUYEeHUA /14 5% oImnnoKu

N1

4ls5]6]7

8| o lwo|11]12]13]14]15]16]17[18]19]20] 21

N2

21

19

26

34

41

49

Y4

65

73

81

89

97

105

113

121

130

138

146

154

22

20

28

36

44

52

60

69

77

85

94

102

111

119

128

136

145

154

162

23

21

29

37

46

55

63

72

81

90

99

107

116

125

134

143

152

161

170

24

22

31

39

48

o7

66

75

85

94

103

113

122

131

141

150

160

169

179

25

23

32

41

50

60

69

79

89

98

108

118

128

137

147

157

167

177

187

26

24

33

43

53

62

72

82

93

103

113

123

133

143

154

164

174

185

195

27

25

35

45

55

65

75

86

96

107

118

128

139

150

160

171

182

193

203

28

26

36

47

57

68

79

89

100

111

122

133

144

156

167

178

189

200

212

29

27

38

48

59

70

82

93

104

116

127

139

150

162

173

185

196

208

220

30

28

39

50

62

73

85

96

108

120

132

144

156

168

180

192

204

216

228

31

29

41

52

64

76

88

100

112

124

137

149

161

174

186

199

211

224

236

32

30

42

54

66

78

o1

103

116

129

141

154

167

180

193

206

219

232

245

33

31

43

56

68

81

94

107

120

133

146

159

173

186

199

213

226

239

253

34

32

45

58

71

84

97

110

124

137

151

164

178

192

206

219

233

247

261

35

33

46

59

73

86

100

114

128

142

156

170

184

198

212

226

241

255

269

36

35

48

61

75

89

103

117

132

146

160

175

189

204

219

233

248

263

278

37

36

49

63

77

02

106

121

135

150

165

180

195

210

225

240

255

271

286

38

37

51

65

79

94

109

124

139

155

170

185

201

216

232

247

263

278

294

39

38

52

67

82

97

112

128

143

159

175

190

206

222

238

254

270

286

302

40

39

53

69

84

100

115

131

147

163

179

196

212

228

245

261

278

204

311

K

HNTUYCCKHNEC SHAYCHUNA

i ¢ |

1%

OLIIUOKU

21

10

16

22

29

35

42

49

56

63

70

77

84

91

98

105

113

120

127

22

10

17

23

30

37

45

52

59

66

74

81

89

96

104

111

119

127

134

23

11

18

25

32

39

47

55

62

70

78

86

94

102

109

117

125

133

141

24

12

19

26

34

42

49

Y4

66

74

82

90

98

107

115

123

132

140

149

25

12

20

27

35

44

52

60

69

77

86

95

103

112

121

130

138

147

156

26

13

21

29

37

46

54

63

72

81

90

99

108

117

126

136

145

154

163

27

14

22

30

39

48

Y4

66

75

85

94

103

113

122

132

142

151

161

171

28

14

23

32

41

50

59

69

78

88

98

108

118

128

138

148

158

168

178

29

15

24

33

42

52

62

72

82

92

102

112

123

133

143

154

164

175

185

30

15

25

34

44

54

64

75

85

95

106

117

127

138

149

160

171

182

192

31

16

26

36

46

56

67

77

88

99

110

121

131

143

155

166

177

188

200

32

17

27

37

47

58

69

80

01

103

114

126

137

149

160

172

184

195

207

33

17

28

38

49

60

72

83

95

106

118

130

142

154

166

178

190

202

214

34

18

29

40

51

62

74

86

98

110

122

134

147

159

172

184

197

209

222

35

19

30

41

53

64

77

89

101

114

126

139

152

164

177

190

203

216

229

36

19

31

42

54

67

79

02

104

117

130

143

156

170

183

196

210

223

236

37

20

32

44

56

69

81

95

108

121

134

148

161

175

189

202

216

230

244

38

21

33

45

58

71

84

97

111

125

138

152

166

180

194

208

223

237

251

39

21

34

46

59

73

86

100

114

128

142

157

171

185

200

214

229

244

258

40

22

35

48

61

75

89

103

117

132

146

161

176

191

206

221

236

251

266

72




Kpuruueckue 3HaYEHUA 1A 5% OIIHUOKU

N1

22 2324 ]25[26|27]28]29[30]|31[32]33]34[35[36]37[38]39]40

N2

21

22

171

23

180

189

24

188

198

207

25

197

207

217

227

26

206

216

226

237

247

27

214

225

236

247

258

268

28

223

234

245

257

268

279

291

29

232

243

255

267

278

290

302

314

30

240

252

265

277

289

301

313

326

338

31

249

261

274

287

299

312

325

337

350

363

32

258

271

284

297

310

323

336

349

362

375

389

33

266

280

293

307

320

334

347

361

374

388

402

415

34

275

289

303

317

331

345

359

373

387

401

415

429

443

35

284

208

312

327

341

356

370

385

399

413

428

442

457

471

36

202

307

322

337

352

367

381

396

411

426

441

456

471

486

501

37

301

316

332

347

362

378

393

408

424

439

454

470

485

501

516

531

38

310

325

341

357

373

388

404

420

436

452

467

483

499

515

531

547

563

39

318

335

351

367

383

399

416

432

448

464

481

497

513

530

546

562

579

595

40

327

344

360

377

394

410

427

444

460

477

494

511

527

544

561

578

584

611

628

Kpurnueckue 3Haue

HUA 119 1%

OIINOKHN

21

22

142

23

150

158

24

154

166

174

25

165

174

183

192

26

173

182

191

201

210

27

180

190

200

209

219

229

28

188

198

208

218

229

239

249

29

196

206

217

227

238

249

259

270

30

203

214

225

236

247

258

270

281

202

31

211

223

234

245

257

268

280

291

303

314

32

219

231

242

254

266

278

2090

302

314

326

338

33

227

239

251

263

276

288

300

313

325

337

350

362

34

234

247

260

272

285

208

311

323

336

349

362

375

387

35

242

255

268

281

204

308

321

334

347

360

374

387

400

413

36

250

263

277

290

304

318

331

345

358

372

386

399

413

427

440

37

258

271

285

299

313

327

341

355

370

384

398

412

426

440

454

468

38

265

280

204

308

323

337

352

366

381

395

410

424

439

453

468

482

497

39

173

288

303

317

332

347

362

377

392

407

422

437

452

467

482

497

512

527

40

281

2906

311

326

342

357

372

388

403

418

434

449

465

480

495

511

526

542

557

7
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3.1.3. @* — kpurepuu (yr;ioBoe npeoopaszoBanue Oumnrepa)

Kputepun ¢@* ®@umepa (yrimoBoe 1mpeobOpa3oBanne @uirepa)
OTHOCUTCS K YHCJIy MHOTO(GYHKIIMOHAJBHBIX KPUTEPUEB. DTOT KPUTEPUU
MOJKET OBITh HCIIOJIB30BAH II0 OTHOIIEHHI0O K CAMBIM Pa3sHOOOpPa3HBIM
JIAaHHBIM, BBIOOpPKaM H 3ajgadaM. JlaHHbIe MOTYT OBITH IIpE/ICTaBJIEHBI B
JII0001 IMIKajie, HaUMHAasA OT HAMHUHATUBHOM (IIKaJbl HAaMEHOBaHUIl) [27,
158-177].

Br1600pKU MOTYT OBITh KAK HE3aBUCUMBIMHU, TAK U «CBSI3aHHBIMH», TO
€CTh MO’KHO CPaBHUBATh U Pa3Hble BHIOOPKHU HCHBITYEMBIX, U IIOKa3aTeIn
OJTHOU W TOU 3Ke BIOOPKH, M3MEPEHHbBIE B PA3HBIX YCIOBUAX.

Cyrb Kputepuu @* COCTOUT B OIpe/leJIeHUN IIPOIEHTHOU 01U

1
(mampumep, 5220%) HCCJIEAYEMOTO IICMXOJIOTUYECKOTO NpHU3HAaKa, B

KOTOpOM 3a(HKCHPOBAaH HHTEPECYIOIUIN HucciienoBaTesis aggdexm (ecTb
«3(PerT»).

[Iytem cBefieHUA JIIOOBIX JIAHHBIX K aJbTepPHATUBHOU IKasie «EcTb
addekT — HeT addeKkTa» KpPUTEPUU P* MO3BOJSAET pa3pelIuTh BCE TPU
3aJlauld COIOCTABJIEHUHM: CpaBHEHHE «YyPOBHEH», OIlEHKH «COBHUIOB» H
CpaBHEHU:A paclipejieIeHU.

Kpurepuii ¢@* ®@uiiepa, M03BOJIA€T OIEHUTH JOCTOBEPHOCTH
pasiuuuil 1o dYactore (IpOLIEHTHOU [0jie) BcTpeuaeMocTu sddekra
IICUXOJIOTUYECKOTO TPHU3HAKA IIyTeM COIOCTaBjeHUs (CpaBHEHUA) JBYX
BBIOOPOK.

OrpaHuyeHusa Kpurepmua @*

Hu oxHa u3 comocTaBieHHBIX J]0JIeW He JOI’KHA OBITh pAaBHOU HYJIIO.

Hwxuuil npenen B kpurepuu @* — 2 HaOMIOfeHUS B OJIHOM U3
BBIOOPOK, OJTHAKO MOJIKHBI COOJIIONIAThCS CJIE/IyIONINE COOTHOIIEHUS B
YUCJIEHHOCTHU JIBYX BHIOOPOK:

Ecsin B 01HOM BBIOOpPKE Bcero 2 HaOJIIOAEHUS, TO BO BTOPOU /I0JIKHBI
OBITH HE MeHee 30: ;=2 — N.> 30

Ecnu B omHON U3 BBIOOPOK Bcero 3 HaOJIIO/IEHUSA, TO BO BTOPOU
JIOJI?KHO OBITh HE MEHee 7: ;=3 — N2> 7

ecJId B OJIHOM U3 BBIOOPOK 4 HAOJIIOZEHUs, TO BO BTOPOU JOJIKHO
OBITh HE MEHEE 5: Ni=4 — N2> §

IIPY N;,N2> 5 BO3MOXKHBI JII0ObIE CONIOCTABJIEHUS

BepxHuil mpezfen B KpUTEpUAX Q¥ OTCYyTCTBYeT — BBIOOPDKU MOTYT
OBITH CKOJIb YTO/THO OOJIBIITUMH.

HaznaueHnue kpurepusa @*

ComocraBjieHHbIE BBIOOPDKM IO KAueCTBEHHO  OIIPE/IETUMOMY
npu3Haky. B JaHHOM BapuaHTe CpPaBHUBAETCA IPOLIEHT WUCIBITYyEMbBIX B
O/THOU BBIOOPKE C MPOIEHTOM HUCHBITYEMBIX B IPYTON BHIOOPKE MO KAKOMY-
Jin60 Ka4eCTBEHHO OIPeeIIEMOMY IICUX0JIOTUUECKOMY IPU3HAKY.

ComocraBsieHrEe JBYX BBHIOOPOK U IO KOJIMYECTBEHHO HU3MEPSIEMOMY
IICUXOJIOTUYECKOMY IIpuU3HaKy. B JlaHHOM BapuaHTe CpaBHUBAETCsA
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MIPOIIEHT HCIBITYEMBIX B OJHON BBIOODKE C IPOIEHTOM HCIIBITYEMBIX B
ZPYTOI BBIOOPKE IO YPOBHIO 3HAUEHU S IICUX0JIOTUUECKOTO ITPU3HAKA.

ComocraBiieHre BBIOODOK U MO YPOBHIO, W II0 pacIpeaeIeHuI0
IICUXOJIOTUYECKOr0 IpU3HaKa. BHauase IpPOBEpPAIOTCA pas3ainuyusa MeEXKIY
IpyIIaMy MO YPOBHIO KaKOTO-JIUOO ICUXOJIOTUYECKOTO MPU3HAKA B JIBYX
BBIOOPKAX.

Hcmosb30BaHUsl KPUTEPUS @* B COUYETAHHUU C KPUTEPUAMH A
Kosmoroposa — CMUpHOBa B [1€/19X MAKCUMAaJIbLHOI'O pe3yJibTaTa.

ITpumep.

[To Mmeromuke «/[MarHOCTMKA COCTOSHHUU arpeccum» (OIMPOCHUK
«bacca-/lapku») ObUIO 00C/I€AO0BAaHO 2 BBHIOOPKU MOAPOCTKOB: N;=20 H
n.=20 (TabJ. 3).

Tabauua 3
CocToAaHUA arpeccui y oJAPOCTKOB JIBYX BbIOOPOK
Ne | IIcuxoaoruueckuii | Bbioopka | BeiOopka
II/II | MOKa3aTeJjb =20 | % | n.=20 | %
dusznueckas
1 12 60 3 15
arpeccus
2 KocBennas arpeccus 4 20 2 10
3 Pasnpaxenue 8 40 2 10
4 Heratususm 5 25 2 10
5 Ob6unma 6 30 3 15
6 [Tog03pUTEILHOCTD 3 10 3 15
- BepbanpHas 9 45 3 15
arpeccusi
8 | YyBCTBO BUHBI 4 20 2 10

KosmmuecTBEHHBIM AaHAJUN3 PE3YJIbTaTOB IOJYYEHHBIX JaHHBIX
CBU/IETEJIBCTBYET O TOM, UTO IICHUXOJIOTHUECKUH MOKa3aTesb «pu3nuecKas
arpeccusi» B 4 pasa BBIABJISIETCS 4allle B IEPBOUM BBIOOPKE, YEM BO BTOPOM
(coorBeTcTBEHHO 60% U 15%) JlOCTOBEPHOCTh pa3IMUUU HEOOXOIMMO
JIOKa3aTh € IIOMOIIBI0 METO/[a MaTeMaTU4YecKol oOpabOTKU ITOJIyYeHHBIX
JIOHHBIX.

Jl1sg TpUHATHA pelieHus O BbIOOpe MeToZa MaTeMaTHUeCKOU
06pabOTKU OIPEETUTD:

1. 3amaya — BBIABUTH JIOCTOBEPHBIE pA3JIUUUA B YPOBHE
HCCJIeyeMOoro Ipu3HaKa «u3ndyecKkas arpeccus»

2. Ycja0BUA — 2 BRIOOPKU MTOAPOCTKOB: N;=20 U N2=20

M3yyaeMblil IICUXOJOTUYECKUN NPU3HAK «(U3NUYecKas arpeccus» B
IIepBOI BHIOOPKE BBIABJIEHBI y 12 MOAPOCTKOB (1n;=12), BO BTOPOU y 3 (n==3)
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3. OO6ocHoBaHuA
0o0paboTKU.

BBIOOpA

MeToJa MAaTreMaTHu4eCKOHn

Bribupaem MeTon MaTeMaTHUYecKONW 00pabOTKH — KpUTepuu @ *-

yri0Boe mpeobpas3oBanue Puiepa:

ComocraBjieHue BI)I60pOK H€O6XO,ZLI/IMO IIPOBECTH II0 KAYECTBEHHO

oIpeiesisieMOMy MPU3HAKY.

OrpaHuyeHusd i UCHOJIb30BAHUA KPUTEPUA (P* OTCYTCTBYIOT: No=3

1 N;=12, T.e. (N2=3 — Nn;>7)

AJITOPUTM
pacuera Kpurepus @ * - yrijiopoe nmpeoopasopanusa ®umepa

Pacuer kpurepusa @*

ITpumep

BriOpaTh OAWH W3  UYETBIPEX
BapUAHTOB BO3MOKHOCTH
IIpUMeHEeHUs1 KpUTepusa @* mnpu
IIPOBEJIEHUN IICUXOJIOTUYECKOTO

nccienoBanud. OLEeHUTh YCJI0BUA U
3a7a4d NCCIeI0BaHUAA.

ObocHoBaH BBIOOp KpuTepus @F,
OIleHEHbI 337]aUa U YCIOBUS.

IlopcuuraTh KOJIMYECTBO
HUCHOBITYeEMBIX (N) U WX MPOIEHTHBIE
JIOJIH, T7ie «eCTh 3PdEKT» U Ie «HET
addexTa» OTAETbHO 10 KAXKAOU U3 2
BBIOOPOK

I1. B mepBoii BeIOOPKE (N:=20)
nposiBjeHne GU3NUECKOUN arpeccun
(«ectb 3(pdeKT» ) BHIABIEHBI ¥ 12
IIO/IPOCTKOB, UTO COCTABUJIO B
IIPOIIEHTHOH J10J1e: 12/20:100% =
60%.

«Het a¢ppexra» 20-12=8
(dbusuueckas arpeccus He
BBIsIBJIeHA) 8/20-100%=40%

Bropast BeibOpKa (n.=20)
COOTBETCTBEHHO: «eCTb 3(PPeKT» —
3/20-100=15%.

«Het apdekra» — 20-3=17
17/20:100%=85%

ITocTpouts YeThIPEXKIETOYHYIO
TabJIUIy, IPEACTaBJIAIONIYI0 CO0OM
TaOJIUIy SMIIMPUYECKUX YACTOT IO
IBYM 3HAUYEHUAM U3y4aeMoro
IICUXOJIOTUYECKOTO IPU3HAKA «eCTh
addperT» — «HeT sddexTar»
Tabauua
Yembipexxnemounana mabauua 04a
pacuema kpumepus ¢* npu
conocmasaeHuu 08yx 8bL60pok (epynn)
UCNbIMYeMblX N0 NPOUEeHMHOl done
NCuUX0.102U4ecK020 NPU3HAKA

I11.
Tabauya 2
Yembipex knremouHas madbauya s
pacyema kpumepus @* npu
conocmasaeHuu 08yx 8blO0PoK
UCNbIMYeMblX NO NPOYeHMHOl dore
NCUX0/102U1ecK020 NOKA3amens «Haauvue
dusuueckolil azpeccuu»

Ectb Her
BeiGo | dusuueckaa | Gpusnvecko Cym-
pKH arpeccus U arpeccuul | wpr
n| % | ¢ |n|%|Qe
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Ectp a¢ppexr | Her apdexra mep- | o L 6o | @ | 8 |40 | @ 12+8
Basd 3 =20
g RS Bropasg | 3 | 15 | ¢ | 17 | 85 ¢ §+17
o & o % .. 4 | =20
m A m A o)
58 ¢l 88 _|?| E
| ) & D w = | | CYMMSBI | 15 25
= =) b = ) E’ = S
= =S d| o = 3| o
2|83 = 35| X g,
= | 2 =8| X 7 = X &)
1 .
o o I-n
py | i | % | @1 | m | % | @3 r
mnmna p-
2 J
II-in
rpy N2 % P2 N2 % P4 I
III1Ia p
cyM ni+nz ni+ns By
MBI rp.
B Tabnuily 3aHecTH pPe3yJIbTaThI
IojicueTa KOJIMYECTBA HCIIBITYEMbBIX
(n)u ux OpPOIEHTHBIE IO % IIO
IICUXOJIOTUYECKOMY IIOoKa3aTeJIlo
«ecTb 3 PeKT» — «HeT 3hdeKTa» Mo
KaxkoH rpymne (BpibOpKe)
[IoacuuTath CyMMbI UCHBITYEMBIX 110 | IV. IlogcuuteiBaeM CYMMBI:
TOPU3OHTAJIM U 110 BEPTHUKAJIHU, OHU | 20+20=40
JOJI>KHBI COBIIQZIaTh 15+25=40

BriBog;: CYMMbI COBIIaAalOT

[To Tabaune «Bemuuunsl yria @ (B|V.  OmnpeznesisieM BETUUYUHBL  Pyp,

pasiaHax) JiyIsl pa3HbIX MPOIEHTHHIX
7ot » (o B.}O.Ypbaxy)
OIIPEJIe/IAEM II0 (1 U (P2 KDUTUUECKOE
3HAYEHUE :

{(Pl (%)
¢Kp

@, (%)

MoxxHO BOCIIOJIb30BaTbhCA )51
KPpUTUYECKUMU 3HAYEHUAMU @~
COOTBETCTBYIOILIIE  NPUHATHIM B
IICUXOJIOTUM YPOBHAM CTaTUYECKOU
3HAYUMOCTH.

COOTBETCTBYIOIIHE IIPOIEHTHBIM
JIOJISIM (P1 M1 (P2 B KAXKJIOU 13 BEIOOPOK

,(60%) =1772

P9 =1 0, (15%) = 0,795
1,64(p < 0,05)
B {2,31(19 <0,01)

(ka

_ |164(p <0,05)
P =1231(p < 0,01)
[ToxcunTaTh smnupuyeckoe | VI. Onpegensaem Pp*sun 10 popMysie:

3Ha4YeHue P* mo popmyJie
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n, xn,
n +n,

rae — @ — YroJl COOTBETCTBUA
OosibIlIe  IPOLIEHTHOW  [J0jie B
IIepBOU TPYTIIIE;

P2 — yrojJ, COOTBETCTBYIOIIUU
MeHbIIIel IIPOIIEHTHON [J0JIE BO
BTOPOMU IPYIIIIE;

n; — KOJIMYECTBO HAOJIIOIeHUN
(MCIBITYyEMBIX) B IIEPBOU BBIOOPKE;
N. — KOJIMUECTBO HaOJIIOAEeHUS
(MCIIBITYyEMBIX) BO BTOPOI BBIOOPKE.
[Ipu HEOOXOUMOCTH MO>KHO
ONpEeJIEIUTh  TOYHBIA  YPOBEHD
3HAUYMMOCTH  Pa3HbIX 3HAYEHUU
kputepusas  ¢@*  Qumepa (1o
E.B.I'y6sepy).

Poyn = ((01 - ¢2) X

20x20
0+20

—0,977x /% —0,977x~/10 =
—0,845%x3,12 = 3,04

@, . =(1772-0,795)

@*onn =3,04

TTnsa OLIEHKU JIOCTOBEPHOCTEH
pasJIuuMil  MeXKIy IPOIEHTHBIMU
JOJIAMH JIByX BBIOOPOK HEOOXOZHUMO
COIIOCTAaBUTh IIOJIyUEHHOE 3HAUEHUE
@*omn ¢ KDUTHYECKUMHU 3HAUEHUAMHU
(@*xp)

Ecnu @*oun>@*p — pasanumne Mexmay

MIPOLIEHTHBIMU JOJIAMU JIBYX
BBIOOPOK CTaTUCTUYECKU
noctoBepHbl (H;) Ho — oTBepraercs.

ITo TabsuIe «YpOBHU
CTaTUCTUYECKOU 3HAUYMMOCTU
pa3HbIX 3HAYEHU U KPUTEPU
@*®umepa» (mo E.B. Ty0Onepy)

MOKHO 00Jiee TOYHO OIIpEJIeTUTD
yPOBEHb 3HAYHUMOCTHU IIOJIyYeHHOTO
pe3yJsIbTaTa P*sun(p<0,001).

VII. ComocTaBiisieM @*omm C P*xp:

P*our> P*ip: 3,04>2,31 (p<0,01)

BpIBOJT O ZJOCTOBEPHOCTH PA3IUYUU

VIII. BeiBopa:

MeK/ly NPOIeHTHBIMU J0JIAMU ABYyX | Pusmueckas arpeccust cpenu

BBIOOPOK 11(0) HCcIelyeMOMY | HOAPOCTKOB repBou BBIOOPKU

MIPU3HAKY BCTpedaeTcsi JJOCTOBEPHO Yallle, YeM
y TOAPOCTKOB BTOPOH BHIOOPKHU
(p<o0,01). IIpunmmatsca Hi.. Ho —
OTBepraercs

I'paduueckoe npexacrasiienue | [X. [IocTporuM oOChb 3HAYUMOCTU

Kputepusd ¢*
«Och 3HAUUMOCTH »

Kputepusd ¢~
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P*0.05 9*0.01 0*0,05 *0.0
30HA He e moCT 20H3 He ) ) (m% 3HATHMOCTH
SHaYHMOCTH THAYHMOCTH [P*
1.64 2,31 1.64 231 (.09
BbIBO,Z[ 110 Fpa(I)I/I‘IeCKOMy X. HOJ'IyquHOB SMIIMPpHUYECKOE
IIpeACTaBJICHUIO KpUTEPUA (p% 3Ha4YEeHue (p*HCI/IXOJIOI‘I/ILIeCKOI‘O

IIpU3HAKa «(pU3NYeCKass arpeccus»

HAaXOAUTCA B 30HE SHAUYUMOCTU
(p<o0,01)
Tak 1O KpuTepuiro @* MOXKHO

U3YUYUTh JIOCTOBEPHOCTh Pa3JIAUYUUN
MEXK/Iy IMPOIEHTHBIMU AO0JIAMHU JIBYX
BBIOOPOK 10 KayKJOMY
IICUXO0JIOTUUECKOMY MIPU3HAKY
METOAUKU «JI[MarHOCTHUKA COCTOSTHUMN
arpeccun»  (ompocHuk  «bacca-

Jlapxu»)
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Tabauua 3.3

BesnmuuHbI yIiia ¢ (B paguaHax) A1 pa3HbIX IPOIEHTHBIX

mosen (mo B.10.Ypo6axy)
%, MOCJETHUN JECATUYHbBIN 3HAK
Hons, % o | 1 | 2 | 3 | 4 | 5 |6 | 7 |81 9
3HaueHua @
0 0 0,02 |0,028(0,035| 0,04 |[0,045|0,049|0,053|0,057| 0,06
0,1 0,063 | 0,066 0,069 | 0,072 | 0,075 | 0,077 | 0,08 |0,082]|0,085(0,087
0,2 0,089 10,092 | 0,094 |0,096 |0,008| 0,1 |0,102|0,104 |0,106|0,108
0,3 0,11 | 0,111 | 0,113 | 0,115 | 0,117 | 0,118 | 0,12 | 0,122 | 0,123 | 0,125
0,4 0,127 | 0,128 | 0,13 | 0,131 | 0,133 | 0,134 | 0,136 | 0,137 | 0,139 | 0,14
0,5 0,142 | 0,143 | 0,144 | 0,146 | 0,147 | 0,148 | 0,15 | 0,151 | 0,153 | 0,154
0,6 0,155 | 0,156 | 0,158 | 0,159 | 0,16 | 0,161 | 0,163 | 0,164 | 0,165 | 0,166
0,7 0,168 0,169 | 0,17 | 0,171 | 0,172 | 0,173 | 0,175 | 0,176 | 0,177 | 0,178
0,8 0,179 | 0,18 | 0,182 0,183 0,184 | 0,185 ] 0,186 | 0,187 | 0,188 0,189
0,9 0,19 | 0,191 | 0,192 | 0,193 | 0,194 | 0,195 | 0,196 | 0,197 | 0,198 | 0,199
1 0,2 | 0,21 | 0,22 | 0,229| 0,237 (0,246 | 0,254 | 0,262 |0,269 | 0,277
2 0,284 0,291 | 0,298 0,304 | 0,311 | 0,318 (0,324 | 0,33 [0,336|0,342
3 0,348 10,354 | 0,36 |0,365| 0,371 | 0,376 (0,382 0,387]0,392 (0,398
4 0,403 (0,408 0,413 | 0,418 | 0,423 0,428 (0,432 0,437 0,442 | 0,446
5 0,451 [ 0,456 | 0,46 [0,465|0,469]| 0,473 0,478 |0,482]0,486| 0,491
6 0,495 | 0,499 [ 0,503 | 0,507| 0,512 ] 0,516 | 0,52 0,524 [ 0,528 0,532
7 0,536 10,539 0,543 | 0,547 | 0,551 | 0,555 | 0,559 | 0,562 0,566 [ 0,57
8 0,574 10,577 | 0,581 10,584 ]0,588|0,592|0,595| 0,599 | 0,602 |0,606
9 0,609 0,613 [ 0,616 | 0,62 [0,623]|0,627| 0,63 |0,633(0,637| 0,64
10 0,644 (0,647 | 0,65 |[0,653]0,657| 0,66 |0,663(0,666| 0,67 |0,673
11 0,676 0,679 |0,682]0,686|0,689(0,6092]0,695|0,608]| 0,701 | 0,704
12 0,707 | 0,711 | 0,714 | 0,717 | 0,72 | 0,723 ]0,726 | 0,729 | 0,732 | 0,735
13 0,738 | 0,741 | 0,744 | 0,747 | 0,75 | 0,752 | 0,755 | 0,758 | 0,761 | 0,764
14 0,767 0,77 |0,773 | 0,776 | 0,778 | 0,781 | 0,784 | 0,787 | 0,79 0,793
15 0,795 | 0,798 | 0,801 | 0,804 | 0,807 (0,809 | 0,812 | 0,815 | 0,818 | 0,82
16 0,8230,826 (0,828 0,831 |0.834(0,837]0,839|0,842]0,845]| 0,847
17 0,85 |0,853]0,855(0,858|0,861]0,863|0,866|0,868| 0,871 [ 0,874
18 0,876 10,879 0,881 (0,884]0,887]0,889(0,892(0,894 (0,897 0,9
19 0,902 |0,905|0,907| 0,91 | 0,912 | 0,915 | 0,917 | 0,92 |0,922 (0,925
20 0,927] 0,93 [0,932]0,935] 0,937 [ 0,94 10,942]|0,945]0,947| 0,95
21 0,952 | 0,995 | 0,957 | 0,959 | 0,962 [ 0,964 | 0,967 | 0,969 | 0,972 | 0,974
22 0,976 | 0,979 0,981 0,984 (0,986 0,988 0,091 | 0,993 0,966 | 0,098
23 1 1,003 | 1,005 | 1,007 | 1,01 | 1,012 | 1,015 | 1,017 | 1,019 | 1,022
24 1,024 | 1,026 | 1,029 | 1,031 | 1,033 | 1,036 | 1,038 | 1,04 | 1,043 | 1,045
25 1,047 | 1,05 | 1,052 | 1,054 | 1,056 | 1,059 | 1,061 | 1,063 [ 1,066 | 1,068
26 1,07 | 1,072 | 1,075 | 1,077 | 1,079 | 1,082 | 1,084 | 1,089 | 1,088 | 1,001
27 1,093 | 1,095 | 1,097 | 1,1 | 1,102 | 1,104 | 1,106 | 1,109 | 1,111 | 1,113
28 1,115 | 1,117 | 1,12 | 1,122 | 1,124 | 1,126 | 1,129 | 1,131 | 1,133 | 1,135
29 1,137 | 1,14 | 1,142 | 1,144 | 1,146 | 1,148 | 1,151 | 1,153 | 1,155 | 1,157
30 1,159 | 1,161 | 1,161 | 1,166 | 1,168 | 1,17 | 1,172 | 1,174 | 1,177 | 1,179
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%, IMOCJEeAHUN JeCATUYHBIN 3HAK

Jomsa,%| o | 1 | 2 | 3 | 4 |5 |6 |7 8109
3HaueHuda
31 1,182 (1,183 1,185 [ 1,187 | 1,19 | 1,192 (1,194 1,196 (1,198 | 1,2
32 1,203 [1,205| 1,207 [1,209| 1,211 | 1,213 | 1,215 | 1,217 | 1,22 | 1,222
33 1,224 11,226 11,228 1,23 [1,232(1,234 1,237 (1,239 | 1,241 | 1,243
34 1,245 11,247 11,249 | 1,251 | 1,254 [ 1,256 | 1,258 [ 1,26 | 1,262 | 1,264
35 1,266 11,268 | 1,27 [1,272 1,274 | 1,277 1,279 | 1,281 | 1,283 | 1,285
36 1,28711,289 1,291 | 1,293 | 1,295 | 1,297 | 1,299 1,302 | 1,304 | 1,306
37 1,308( 1,31 [ 1,312 (1,314 1,316 | 1,318 | 1,32 | 1,322 (1,324 | 1,326
38 1,328 | 1,33 1,333 (1,335 1,337 1,339 | 1,341 | 1,343 | 1,345 | 1,347
39 1,349 [ 1,351 (1,353 [ 1,355 | 1,357 | 1,359 | 1,361 | 1,363 [ 1,365 | 1,367
40 1,369|1,371 1,374 1,376 [ 1,378 | 1,38 |1,382(1,384]1,386( 1,388
41 1,39 (1,39211,394| 1,396|1,398 | 1,4 |1,402|1,404|1,406|1,408
42 1,41 | 1,412 (1,414 | 1,416 | 1,418 | 1,42 | 1,422 (1,424 1,426 | 1,428
43 1,43 [1,432(1,434 (1,436 1,438 | 1,44 [1,442 (1,444 |1,446 | 1,448
44 1,451 | 1,453 [ 1,455 | 1,457 | 1,459 | 1,461 | 1,463 | 1,465 | 1,467 | 1,469
45 1,471 (1,743 | 1,475 [ 1,477 | 1,479 | 1,481 [ 1,483 | 1,485 [ 1,487 1,489
46 1,491 11,493 (1,495 (1,49711,499 11,501 |1,503 (1,505 [ 1,507 | 1,509
47 1,511 | 1,513 | 1,515 | 1,517 | 1,519 | 1,521 | 1,523 | 1,525 | 1,527 | 1,529
48 1,531 11,533 11,535]1,537 11,539 | 1,541 11,543 [ 1,545 | 1,547 [ 1,549
49 1,551 1,553 [ 1,555 | 1,557 | 1,559 | 1,561 | 1,563 | 1,565 | 1,567 | 1,569
50 1,571 11,573 [ 1,575 | 1,577 11,579 | 1,581 [ 1,583 | 1,585 | 1,587 | 1,589
51 1,591 (1,593 (1,595 | 1,597 | 1,599 | 1,601 | 1,603 | 1,605 | 1,607 | 1,609
52 1,611 | 1,613 | 1,615 [ 1,617 | 1,619 | 1,621 [ 1,623 | 1,625 | 1,627 | 1,629
53 1,631 |1,633(1,635(1,637(1,639| 1,641 |1,643 1,645 (1,647 | 1,649
54 1,651 (1,653 |1,655(1,657|1,659|1,661|1,663|1,665|1,667 | 1,669
55 1,671 (1,673]1,675|1,677 1,679 |1,681|1,683|1,685|1,687 (1,689
56 1,601 1,693 (1,695 (1,697(1,699| 1,701 | 1,703 | 1,705 | 1,707 | 1,709
57 1,711 | 1,713 | 1,715 | 1,717 | 1,719 | 1,721 | 1,723 | 1,725 | 1,727 | 1,729
58 1,731 (1,734 [ 1,736 | 1,738 | 1,74 |1,742 1,744 (1,746 | 1,748 | 1,75
59 1,752 11,754 | 1,756 [ 1,758 | 1,76 [1,762 | 1,764 | 1,766 | 1,768 | 1,77
60 1,772 11,774 | 1,776 | 1,778 | 1,78 1,782 1,784 |1,786 | 1,789 | 1,791
61 1,793 11,795 | 1,797 | 1,799 [ 1,801 [ 1,803 1,805 | 1,807 (1,809 | 1,811
62 1,813 1,815 (1,817 (1,819 | 1,821 1,823 1,826 (1,828 1,83 | 1,832
63 1,834 11,836 (1,838 1,84 |1,84211,844 11,846 (1,848 1,85 | 1,853
64 1,855(1,85711,859]1,861(1,863(1,865|1,86711,869]| 1,871 | 1,873
65 1,875 (1,878 1,88 |1,882(1,884(1,886|1,888| 1,89 |1,892|1,894
66 1,897(1,899|1,901|1,903(1,905(1,907(1,909| 1,911 | 1,913 | 1,916
67 1,918 | 1,92 |1,922(1,924 (1,926 (1,928 | 1,03 |1,033]1,935| 1,937
68 1,939 [ 1,941 (1,943 | 1,946 |1,9048 | 1,95 | 1,952 |1,954 | 1,956 | 1,958
69 1,961 /1,963 (1,965 (1,967|1,969| 1,971 | 1,974 [ 1,076 [ 1,978 | 1,98
70 1,982(1,9841,987(1,989( 1,991 1,993 (1,995 |1,998| 2 |2,002
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%, MOCJAETHUN JECATUYHBIN 3HAK

TMoas, %[ o 1 | 2 | 3 1 a5 16 | 7] 819

3HaueHu:a @
71 2,004 |2,006(2,009 | 2,011 | 2,013 | 2,015 | 2,018 | 2,02 [2,022(2,024
72 2,026 (2,029| 2,031 (2,033 (2,035 (2,038 | 2,04 |2,042|2,044|2,047
73 2,049 2,051 | 2,053 [ 2,056 | 2,058 | 2,06 |2,062 (2,065 |2,067|2,069
74 2,071 | 2,074 | 2,076 [ 2,078 | 2,081 | 2,083 | 2,085 [ 2,087 2,09 |2,092
75 2,094 [ 2,097]2,099 | 2,101 | 2,104 | 2,106 | 2,108 | 2,111 | 2,113 | 2,115
76 2,118 | 2,12 [ 2,122| 2,125 | 2,127 | 2,129 | 2,132 | 2,134 | 2,136 | 2,139
77 2,141 | 2,144 | 2,146 | 2,148 | 2,151 | 2,153 | 2,156 | 2,158 | 2,16 | 2,163
78 2,165 | 2,168 | 2,17 | 2,172 | 2,175 | 2,177 | 2,18 | 2,182 2,185 | 2,187
79 2,19 [2,102]2,194 [ 2,197 | 2,199 | 2,202 |2,204 | 2,207 | 2,209 | 2,212
80 2,214 | 2,217 | 2,219 [ 2,222 2,224 | 2,227 | 2,229 | 2,231 | 2,234 | 2,237
81 2,24 |2,242 (2,245 2,247| 2,25 [2,2522,255|2,258| 2,26 | 2,263
82 2,265 12,268 | 2,271 | 2,273 | 2,276 | 2,278 [ 2,281 [ 2,284 [ 2,286 [ 2,289
83 2,202 (2,204 2,297 2,3 |2,302(|2,305]|2,307| 2,31 | 2,313 2,316
84 2,319 | 2,321 | 2,324 | 2,327 | 2,33 [2,332 2,335 2,338 | 2,341 | 2,343
85 2,346 | 2,35 |2,352|2,355 2,357 | 2,36 |2,363|2,366 2,369 | 2,372
86 2,375 12,377 | 2,38 [2,383]2,386|2,389|2,3922,395(2,398] 2,401
87 2,404 (2,407 | 2,41 | 2,911 | 2,416 | 2,419 | 2,422 | 2,425 | 2,428 | 2,431
88 2,434 2,437 | 2,44 |2,443|2,447 | 2,45 |2,453|2,456 |2,459 |2,462
89 2,465 | 2,469 | 2,472 12,465 | 2,478 | 2,482 (2,485 2,488 2,491 | 2,495
90 2,498 2,501 | 2,505 [ 2,508 | 2,512 | 2,515 | 2,518 [ 2,522 | 2,525 | 2,529
91 2,532 |2,536 | 2,539 | 2,543 | 2,546 | 2,55 |2,554 | 2,557 | 2,561 | 2,564
92 2,568 12,572 | 2,575|2,679 2,583 12,587 (2,591 | 2,594 |2,508 [ 2,602
93 2,606| 2,61 [2,614 (2,618 |2,622(2,626| 2,63 [2,634|2,638]|2,642
94 2,647 | 2,651 |2,655|2,659|2,664|2,668(2,673|2,6772,681|2,686
95 2,601(2,295| 2,7 |2,705]|2,709 | 2,714 | 2,719 | 2,724 | 2,729 | 2,734
96 2,739 | 2,744 (2,749 | 2,754 | 2,76 2,765 | 2,771 [ 2,776 2,782 | 2,788
97 2,793 | 2,799 [ 2,805 | 2,811 | 2,818 [ 2,824 | 2,83 |2,837(2,844]| 2,851
98 2,85812,865| 2,872 | 2,88 |12,888]2,896|2,904 (2,913 [ 2,922 2,031
99 2,041 2,942 |2,943 | 2,944 2,945 2,946 (2,948 2,949 [ 2,95 | 2,951
100 3,142
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Tabauua 3.4

«YPOBHH CTaTUCTHUYECKON 3HAYNMOCTH Pa3HbIX 3HAYEHUH
kpurepus @*®@umnepa (mo E.B. I'yoaepy)»

83

YpoBeHb YpoBeHb 3HAYNMOCTH MEHBIIE WU PaBEH
(mocsieIHUN NeCATUYHBIN 3HAK)
3HAUNMOCTU
membme | 0 | 1 | 2|3 [4a]s5]6[7[81]9
I paBEH
0 2,01(2,81| 2,7 |2,62|2,55(2,49|2,44 2,39 | 2,35
0,01 2.31(2,28]2,25(2,222,19| 2,16 | 2,14 | 2,11 | 2,09 2,07
0,02 2,05(2,03]2,01[1,99(1,97]1,96[1,94]| 1,92 1,91 | 1,89
0,03 1,8811,86|1,85(1,841,82]1,81| 1,8 (1,79 | 1,77 | 1,76
0,04 1,75 | 1,74 | 1,73 [ 1,72 | 1,71 | 1,7 | 1,68 (1,67 | 1,66 | 1,65
0,05 1,64 (1,64 1,63]1,62|1,61| 1,6 |1,59|1,58 1,57 | 1,56
0,06 1,56 |1,55|1,54|1,53|1,52|1,52| 1,51 | 1,5 | 1,49 | 1,48
0,07 1,481 1,47 (1,46 (1,46 | 1,45 | 1,44 | 1,43 | 1,43 | 1,42 | 1,41
0,08 1,41 1,4 [1,39]1,39]1,38]1,37|1,37(1,36[1,36| 1,35
0,09 1,3411,34 1,33 (1,32 (1,32 1,31 |1,31| 1,3 | 1,3 [ 1,29
0,1 1,29



3.2. MaTreMaTU4YeCKH€E METO/AbI I/ BbIABJIEHUS CTATUCTUYECKOM
3HAYMMOCTH Pa3/ININi B YPOBHE UCCIIELyEMOTO
TIICUXOJIOTHYECKOTO IMPU3HAKA MEK/IAY TPEMS BIOOpKaMHU

3.2.1. H — xpurepuii Kpyckaja — Yosuiuca

HaznauyeHnue kpurepusa

JJi1 ycTaHOBJIEHUsI U3MEHEHHUA YPOBHA IpHU3HAKAa MPHU €ro
nepexoze OT rpynmnbl K rpynne mnpuMmeHserca H — kpurepui
Kpyckana — Yosunuca [27, 56-61].

OH 1mOo3BOJIsIET BBISIBUTH YPOBEHb PA3JIMUUU OJITHOBPEMEHHO MEKIY
TpeMsA, YeThIPbMA U T.I. BBIOOPKAMU IO YPOBHIO KaKOro-jmbo
NPpU3HaKa, HO He YKa3bIBaeT Ha HalpaBJIEHUE TUX U3MeHEHU.

B ocHOBe rumoTe3bl IO0JIOKEHO CYIIeCTBOBAHUE CIYyYaWHBIX WJIN
HECJIYYalHBIX PA3/JUYUU 10 YPOBHIO HCCIIEyeMOTO IPU3HAKA MEXKTY
BBIOOPKaMH 1, 2, 3 U T.J.

OrpanuvyeHus KpUTEPUA

1. IIpu comocTaBieHUM 3-X BBIOOPOK /IOIYCKAETCsA, YTOObI B OTHOU U3
HUX N=3, a JABYX JAPYTrux n=2 (pa3jnyus HA ypOBHE 3HAUMMOCTH — P <
0,05).

2. Eciu B KaXkziol BBIOOpPKe n=3 u OoJiee HAOIIOIEHUN, WU €CJIN B
OTHOU BBIOOPKE N=4, a B IBYX JIDYTUX — 110 2; IPU 3TOM He BaKHO B KaKOU
MMEHHO BBIOOPKE CKOJIBKO UCIIBITYEMBIX, 4 BA?)KHO COOTHOIIIEHUE 4:2:2.

IIp1 HaIWMYWU TOJBKO TPeX BBIOOPOK (Ni, N2, N3) < 5 HEOOXOAUMO
moJib30oBaThes «Tabiunen kputudeckux 3HaueHui kpurepuii H Kpyckasna
— Yosutuca». Ilpu OGosbpllleM KOJHUYECTBE BBIOOPOK U HCIBITYEMBIX B
KaXk/I0l BBIOOpPKE HEOOXOAUMO MOJIb30BaThcsA «Tabiuiledl KpUTUYECKUX
3HAUEHUN  y2», TIOCKOJIbKY Kputepuii Kpyckara —  Yosuuca
acCUMeTPUYECKH MPHUOJIMIKAETCS K pacIpeiesIeHUIo 2.

KonuuecTBO cremeHelr CBOOOJBI IPU STOM OMpeesseTcs 10
dopmye:

v=c—1,
I/Ie C — KOJIMUECTBO COTIOCTABJIsIEMBIX BHIOOPOK.

AJITOPUTM
noacuera kpurepuii H Kpyckana — Yosumuca

1. Bce uHuBU/IyasibHble 3HAUEHUS TICUXO0JIOTUYECKUX TPU3HAKOB T10
BbIOOpKAM (TpyImaM) paHKUPYIOTCS TaK, Kak oaHA OoJiblliasg BbHIOOpKA
(rpynma). Ilpu 5TOM MeHbBIIEMY 3HAQUEHHUIO MPUIMCHIBAETCS MEHBIITUN
paHT, a jajiee MOJICUUTHIBAEM CYMMbI IOJyYEHHBIX PAHTOB OTJIEJIBHO IO
KaXk/1oi BeIOOpKe. Eciiu paziuuust Mek1y BHIOOpKaMU CJIydalHbI, CYMMBbI
paHroB He OyAyT pas3jaudaThCs CKOJIBKO-HUOYAb CyIeCTBEHHO, TaK KakK
BBICOKME U HH3KHE PAaHTH PpPaBHOMEPHO PACHPENEIAIOTCA MEXIy
BbIOOpKamMu. Ho eciim B ofHOM U3 BBIOOPOK OyayT ImpeobsiajiaTh HU3KUE
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3HAUEHUS PAHTOB, B JAPYroll — BBICOKHE, a B TpeTbel — CpeJHUE, TO
kpuTepuil H o3BOJIUT YCTAHOBUTD 3TU PA3IUYUUA.

Cpennss cymMMa paHroB IIO BBIOOpPKaM A0JIKHA PaBHATHCA
KOJIMYECTBY UCIIBITYEMBIX B 00b€JUHEHHOU BHIOOPKE.

2. ITogcuuTaTh pacyeTHYIO CyMMY PaHTOB 110 ¢OpMyJI€:
 N-(N+1)
YRi = T ,Iae
N — o011iee KOJIMYeCTBO UCIIBITYEMBIX B 00beITUHEHHOU BHIOOPKE.
3. IloacunTaTh OOIIYIO0 CYMMY PAHTOB 10 KaXK/I0U IpyIiie (BHIOOPKeE).
4. IIpoBepuTh COBIIaIEHUE OOITEN CyMMBI PAHTOB C PACYETHOM.

5. Ilopcuurars smoupudyeckoe 3HadeHue kpurepuda H no popmye:

T2
Hawn — LZ; _3(N _|_]_) ,
T ING(N+1) “n
rae N - O6IIIee KOJIM4YEeCTBO HCIIBITYEMBIX B O6'beZ[HHeHHOﬁ

BBIOOPKE;
N — KOJIMYECTBO UCIBITYEMBIX B KaXKOH I'PYIIIIE;
T, — KBaZ[paThl CyMM PAHIOB I10 KaXK/I0M 1-11 BEIOOPKE.

6. Ucxonst w3 KoJIMUecTBa TPYHIl, BbIOpaTh TabiaUIly JJisd
omnpezeieHns1 Kputudeckoro 3HaueHus kputepust H (Hip):

e Ilpu xosMuecTBe TPyIH €=3; Ny, N2, N3 < 5 — TabsuNAa «Kpurnueckue
3HaueHusa kputepusa H-Kpyckana-Yosuinca 7y pa3HbIX COYETaHUM Ni, Na,
n3».

Paznuunsa mexay TpeMs BbIOOPKAMU MOKHO CUMTATH TOCTOBEPHBIMU
Ha YyKa3aHHOM B Tabsiune «Kputuuyeckue 3HaueHUss Kpurepus H-
Kpyckana-Yosuuca fjis pa3HbIX COUETaHUH Ni, N2, N3» €CJIM KPUTUUECKUE
3HAUYEHUSI KPUTEPHUS TOCTUTAET WU NMPEBBIMIAET €0 (Hovn=Hip. ).

e IIpu KosimuecTBe Ipynn € > 3 WIN KOJIMYECTBE HUCIBITYEMBIX N, No,

n;>5 — Tabnuna «Kputhueckue 3HaUEHUs KPUTEPHUS ¥2 I YPOBHEHU

CTaTHUCTUYECKON B3HAYUMOCTH P<0,05 U P<0,01 MPHA PpPaA3HOM YHCJIE
cTereHel cBOOOIBI V«.

Paznuuus MEXK/Ty pacrpeeeHUsIMU MOTYT CUUTATBCS
JIOCTOBEPHBIMHU, €CTU Hoyyn. JOCTUTAET WJIN TPEBBIIIAET X20,05 U TEM OOJIEe
JTOCTOBEPHBIM Hoyn. IOCTUTAET WU MPEBBIIIAET X20,01 (Homm. = 2ip. ).

AJTOPUTM TPUHATUSA peEIleHuss O BbIOOpe KpUTepus JJIsd
comocTaBJieHu (puc. 1).

Paccmorpum pacuer kpurepusa H Kpyckasma - Yosuinca Ha
KOHKPETHOM ITpUMeEPE.

B BrIOOpKE U3 28 MYKUMH PYKOBOAUTEJEN TOJIpa3fesIeHUu OTHOTO
KPYIIHOTO IIPOMBIIIJIEHHOTO MPEANpUATUA Tepel], HadajoM Kypca
TPEHUHTa TIapPTHEPCKOTO OOIIeHUsl MPOBOJUIOCH 00CJe/IoBaHUE C
IIOMOIIIbI0 16 — dakTopHOro JudHOCTHOrO ompocHuka P. b. Kerresia
(bopma A). B Tabn. 4 TpuBEAeHbI WHAWBUJyaJIbHbIE 3HAUEHUS
HCHbITYeMbIX IO akTopy NN, OTparkalolleMy >KUTEHUCKYI0O UCKPEHHOCTb U
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MPUHIINIINAIBHOCTh. JlaHHBIE B TaOJIUIle TIPE/ICTABJIEHBI B «CBHIPBHIX»
Oajutax v CrpynIIMPOBAHbI 110 YeThIPEM BO3PACTHBIM Irpymiiam [27].

Comnocrasiisgercsa 3 u 0oJiee
BBIOOPOK

|

KakoB 06eM BHIOOPOK (NN) ¥ KX KOJTUYECTBO

(@]

— T~

n<ioucs<6 n>>10u / wiuc >6

v v

KpuTtepuii TeHAeHIINH Kputepuit Kpyckana —
JI>KoHKUpa S Yosuiuca H

v

Yro AeJiaTb, €CJIN pa3/INYnAd HE BbIABJIAIOTCA

Vcrioib30BaTh YIJI0BOe MpeobpazoBanue duimepa c
IIOITAPHBIM COIIOCTaBJIEHUEM T'PYIII

Puc. 1. AiropuTM BBIOOPa KPpUTEPUA OIEHKU
JIOCTOBEPHOCTH Pa3/InUNU MeKAy He3aBUCUMbIMU BbIOOpKaMU
II0 YPOBHIO IPU3HAaKAa

Tabauua 4
NnapuBuayanbHbie 3HaueHuda no ¢pakropy N 16 PF,
OTpakKaroIeMy }KUTENCKYI0 HCKPEHHOCTh U NIPUHINITNAIBHOCTbD,
B YE€ThIPEX BO3PACTHBIX IPyIIIaX PyKOBOAUTEIEH

No I'pynma 1 I'pymma 2 I'pynma 3 I'pynma 4
HUCIIBITYEMBIX | 26-31 0[] 32-37 JIET 38-42 roga 46-52 roga
(n,=7) (no=7) (ng=7) (n4=7)

1 2 11 8 11

2 10 7 12 12

3 5 8 14 9

4 8 12 9 9

5 10 12 16 10

6 7 12 14 14
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7 12 9 10 13
Cymmbl 54 71 83 78
CpedHue 7,71 10,14 11,86 11,14

Bp100p MeTOa MaTeMaTUYeCKOM O0paboOTKH
3agava: BbIABUTH pa3yinums 110 ypoBHIO dpakropa N 16 PF.
YciaoBue penieHUsA 3aJdadyM: YeTbIpe BO3PacTHbIE TPYIIIIbI
HCIBITYEMBIX — PYKOBO/ITEJIEN POMBINLJIEHHOTO MPEIIPUATHA.

MeTtoa MmaTreMaTu4Yeckon oopaodorku: H-xkpurepuii Kpyckana —
Yosnuca.

MeTos, MaTeMaTHYeCKOU OOpabOTKH C HCIIOJIb30BAHUEM KPUTEPHUS
Kpyckasna — Yosuuca BpIOpaH IoToMy, 4To n = 28 (>>10).

AJITOPUTM
noacuera kpurepuda H Kpyckasia — Yoiiuca

I. CocraBuTh Ta6JII/IIIy AJIA I1oacdeTa CyMMbI paHI'OB OTAEJIBHO I10 Ka)I{,Z[OfI
TpYyIIIIE.
Tabauya 1

IToacueT paHTOBBIX CYMM IO YeThIPEM BO3PAaCTHBIM I'DYIIIAM M CIBITYEeMbIX
o ¢pakropy N 16 PF (N = 28)

I'pynma 1 I'pymnma 2 I'pynma 3 I'pynma 4
26-31 107 32-37 JIeT 38-42 roga 46-52 roga
(n1=7) (n2=7) (n3=7) (n4=7)
WnpuBup | Panru | UupuBup | Panru | Uugusug | Panru | UeauBuaya Panru
YaJibHbIE€ YaJIbHbIE YajsibHbIE€ JIbHbIE
3HaAUE€HUA 3HAUEHUuA 3HAYEHUA 3HAUEHUA
2 1 7 3,5 8 6 9 9,5
5 2 8 6 9 9,5 9 9,5
7 3,5 9 9,5 10 13,5 10 13,5
8 6 11 16,5 12 20,5 11 16,5
10 13,5 12 20,5 14 26 12 20,5
10 13,5 12 20,5 15 26 13 24
12 20,5 12 20,5 16 28 14 26
Cymm 60 97 129,5 119,5
bl
II. Ilogcuurate pacuetHyro cymmy |II.
paHroB 1o ¢gopmyJie: SRi = 28:(28+41) _ 2829 _ 812 _ 406
. N-(N+1) 2 2 2
YRi=—7—
2
rme N — o0imee  KOJIMYECTBO
UCHBITyEeMBIX B 00beIMHEHHON
BBIOOPKE

ITI. Ilogcumrate cymmy panroB 1o | III. Cymma paHros no rpymnmnam:
Kaxk7iol rpytne (BbIOOpKe) U obiyto | 1 rpynma — 60

CyMMy PaHIOB. 2 rpymnna — 97

3 rpymia — 129,5

4 rpymiia — 119,5
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O6m1ast cyMmMa paHTOB:
60+97+129,5+119,5=406

IV. IIpoBepuTh COBIaJIeHHUE OOIIEN
CYMMBI PaHTOB C PACYETHOM.

IV. 406=406

V. ITogcuurath SMITUPUYECKOE
3HadyeHue kputepud H no popmyiie:

N-(N+1)
rne N 061uee KOJITYECTBO
HUCIIBITYEMBIX B OOBEeTUHEHHOU
BBIOODKE;
n KOJIMYECTBO HCIIBITYEMBIX B
KaK/I0H TPYIIIIE;
>T; — CyMMBI PaHTOB IO KaKJIOU
TPYIIIIE.

V.

129;2 1195

7 )] 308+1)= =

_[ 12 (502 g7
M lsge) \7 7
(;500 %09 1677025 1478035

f Lo T)-3 2= (1419+ 13415+

7 7 7

2829

116294,1%

2395,75+ 2040)-87 =
Hsm.= 6,018

] §7=93016-87=06,18

VI. Hcxomda u3 kKosam4yecrsa TpYIII,
BBIOpaTh TAOJUIYY /I OIpeeIeHUs
KPUTHUUYECKOTO 3HaueHus kpurepusa H
(}{Kp-):

® [IPU KOJIMYECTBE TPYIII C=3;

n;, Np, N3<5 TabIHIIa
«Kputnueckue 3HauYeHUA KPUTEPUA
H Kpyckana — Yosummca gy pa3HbIX
COUETaHUH Nj, No, N3».

e IPU KOJIMYECTBE TPYIII C > 3 WIN
KOJINYEeCTBE MCHBITYEMBIX Nj, N2, N3 =>
5 tTabsmna «Kpurtnueckue
3HAUEHUS] KPUTEPUSA Y2 JIJIs YPOBHEH
CTaTUCTUYECKON 3HAYUMOCTH P<0,05

VI.

1. KostmuecTBo rpymir ¢=4.

2. Tabnunma — [ ompeaeaeHus
KPUTHYECKOTO 3HAUEHUS
kpurepusa H — kpurepuii x2.

3. Hucsio creneHei CBOOOBI:

v=c—1
v=4-—-1=3

v=3

Xz = 17,815 (p < 0,05)

11,345 (p < 0,01)

H.,.;(6,018) < xz..

U Pp<0,01 TMpPH Pa3HOM YHUCJIE
creneHen ¢cBOOOIBI V»
VII. BeiBOS;: VII. BeiBos;:
e Paziuuuns MEKTy tpemst | Hawn, < Xip,
BBIOOpKaMU MOZKHO CHIUTATDb | Yerpipe BOZPACTHBIE TPYIIIIBI

ZIOCTOBEPHBIMU, ecsI Hown. JOCTUTAET
WA IPEeBBINIaeT COOTBETCTBYIOIIETO
kputndeckoro  3HaueHUS  (Hown.
>Hyp.), YyKa3aHHOTO B  TabJuIlEe
«Kputnueckue 3HaueHUA KpUTepUA
H Kpyckana — Yosunca 1jid pasHbIxX
COYETAaHUU Ny, N2, N3»

e Pasznnuus MEeXy

pacipeacJIcHuAMY MOI'YT CHHUTATbCA

PYKOBOUTEJIEN IPOMBIIILIIEHHOTO
MIPEeAIPUATHA HE PA3JIUYAIOTCA 10
ypoBHIO ¢paktopa N 16 —
(pakTOPHOTO TNYHOCTHOTO
orpocHuka P. b. Kerresua.
IIpuaumaerca Ho.
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ZIOCTOBEPHBIMHU, eCsIi Hown, ZlOCTHUTAET
WIA TPEBBINIAET X5, U TeM Oosiee

JIOCTOBEPHBIMH, eCsIi Hown, JlOCTUTAET
VUJTH TIPEBBIIIAET X5 o1

(HaMn. = szp.)
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Paznuuusa
JIOBEPUTEJIbHBIMH Ha YKa3aHHOM B TabJIHIle YpOBHE 3HAYMMOCTH, €CJIH
3HAUEeHUusaA WIN

HBMH

JIOCTUTAET
IIOBBINIAET €10 [33].

JIUIS1 PAa3HBIX COYETAaHUM Ny, N2 U N3

MEsKTy

Tpems

BBIOOPKaAMH

COOTBETCTBYIOILIIETO KPHUTHUYECKOI'O

Tabauua 3.5
Kpurtnueckue 3nauenusa kpurepua H Kpyckasaa-YoJsuinca

MOXHO

CUUTaTb

O0BeMBI BBIOOPOK

O0BeMBbI BBIOOPOK

O0BeMBbI BEIOOPOK

ni | n2 | n3 H P ni | n2 | n3 H P ni | n2 | n3 H P
2 1 1 2,7000 | 0,500 | 4 4 1 6,6667 | 0,010 5 4 1 6,9545 | 0,008
2 2 1 3,6000 | 0,200 6,1667 0,022 6,8400 | 0,011
2 2 2 4,5714 | 0,067 4,0667 | 0,048 4,9855 | 0,044
3 1 1 3,2000 | 0,300 4,8667 | 0,054 4,8600 | 0,056
3 2 1 4,2857 | 0,100 4,1667 | 0,082 3,9873 | 0,098
3,8571 0,133 4,0667 | 0,102 3,9600 | 0,102
3 2 2 5,3572 | 0,029 | 4 4 2 7,0364 | 0,006 5 4 2 7,2045 | 0,009
4,7143 | 0,048 6,8727 0,011 7,1182 | 0,010
4,5000 | 0,067 5,4545 | 0,046 52727 | 0,049
4,4643 | 0,105 5,2364 0,052 5,2682 | 0,050
3 3 1 51429 | 0,043 4,5545 | 0,098 4,5409 | 0,098
4,5714 | 0,100 4,4455 0,103 4,5182 | 0,101
4,0000 | 0,129 4 4 3 7,1439 0,010 5 4 3 7-4449 | 0,010
3 3 2 6,2500 | 0,011 7,1364 0,011 7,3949 | 0,011
53611 | 0,032 55985 | 0,049 5,6564 | 0,049
5,1389 | 0,061 5,5758 0,051 5,6308 | 0,050
4,5556 | 0,100 4,5455 | 0,099 4,5487 | 0,099
4,2500 | 0,121 4,4773 0,102 4,5231 | 0,103
3 3 3 | 7,2000 | 0,004 | 4 4 4 7,6538 | 0,008 5 4 4 7,7604 | 0,009
6,4889 | 0,011 7,5385 0,011 7,7440 | 0,011
5,6889 | 0,029 5,6023 | 0,049 5,6571 | 0,049
5,6000 | 0,050 5,6538 | 0,054 5,6176 | 0,050
5,0667 | 0,086 4,6539 0,097 4,6187 | 0,100
4,6222 | 0,100 4,5001 | 0,104 4,5527 | 0,102
4 1 3,5714 | 0,200 | 5 1 3,8571 0,143 5 5 1 7,3001 | 0,009
4 2 4,8214 | 0,057 | 5 2 5,2500 | 0,036 6,8364 | 0,011
4,5000 | 0,076 5,0000 | 0,048 5,1273 | 0,046
4,0179 0,114 4,4500 | 0,071 4,9091 | 0,053
4 2 2 | 6,0000 | 0,014 4,2000 | 0,095 4,1091 | 0,086
53333 | 0,033 4,0500 0,119 4,0364 | 0,105
5,1250 | 0,052 5 2 2 6,5333 | 0,008 5 5 2 7,3385 | 0,010
4,4583 | 0,100 6,1333 0,013 7,2692 | 0,010
4,1667 | 0,105 5,1600 0,034 5,3385 | 0,047
4 3 1 5,8333 | 0,021 5,0400 | 0,056 5,2462 | 0,051
5,2083 | 0,050 4,3733 | 0,090 4,6231 | 0,097
5,0000 | 0,057 4,2933 0,122 4,5077 | 0,100
4,0556 | 0,003 5 3 1 6,4000 0,012 5 5 3 7,5780 | 0,010
3,8889 | 0,129 4,9600 | 0,048 7,5429 | 0,010
4 3 2 6,4444 | 0,008 4,8711 0,052 5,7055 | 0,046
6,3000 | 0,011 4,0178 0,095 5,6264 | 0,051
5,4444 | 0,046 3,8400 | 0,123 4,5451 | 0,100
5,4000 | 0,051 5 3 2 6,001 | 0,009 4,5363 | 0,102
4,5111 | 0,098 6,8218 0,010 5 5 4 7,8229 | 0,010
44444 | 90,102 52509 | 0,049 7,7914 | 0,010
4 | 3 3 | 6,7455 | 0,010 5,1055 | 0,052 5,6657 | 0,049
6,7091 | 0,013 4,6509 0,091 5,6429 | 0,050
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5,7909 | 0,046 4,4945 0,101 4,5229 | 0,099
5,7273 | 0,050 7,0788 | 0,009 4,5200 | 0,101
4,7091 | 0,092 6,0818 0,011 8,0000 | 0,009
4,7000 | 0,101 5,6485 | 0,049 7,9800 | 0,010
5,5152 0,051 5,7800 | 0,049

4,5333 | 0,097 5,6600 | 0,051

4,4121 0,109 4,5600 | 0,100

4,5000 | 0,102

o1




3.3. MaTemaTu4ecKkre MeTO/bI /IS BbIABJIEHUA CTATHCTHUYECKOM
3HAYHUMOCTH Pa3JINUUN B pacupeeJIeHuH IoKa3aTeen
IICUXO0JIOTUYECKHUX IPU3HAKOB

3.3.1. x2 — kpurepuu IIupcona

Ha3naueHnue kpurepusa

Kputepuii y2 nOpuMeHsieTcss JJisl BBbIABJEHUS PA3JIAYUU B
pacrpezieJieHUd IpU3HAKA U OTBeUaeT Ha BOIPOC O TOM, C OAUHAKOBOU
JU YACTOTOM BCTpeUalOTCA Ppa3Hble 3HaAUeHUus IMpU3HAKa B
BMIIUPUYECKOM U TeOPEeTHYECKOM paclpe/ie/IeHusIX WId JIByX U Oosiee
BMIIUPUYECKUX pacIpeieieHusIx [27, 113-142].

Kputepuii y2 mpuMeHsieTcs B BYX IeJIAX:

e IS COIOCTABJIEHUS SMIMPUYECKOTO pacnpesieieHus pPa3HbIX
3HAQUYEHUH OZIHOTO U TOTO K€ IMIPU3HAKA C TEOPETUYECKUM — PAaBHOMEPHBIM,
HOPMAaJIbHBIM WJIN KaKUM-TO UHBIM;

e UIA COIIOCTaBJIEHUsI JIBYX, TpeX WM 0ojiee SMIHPUUYECKAX
pacrpeziesieHu pa3HbIX 3HAUEHUU OJJTHOTO U TOTO Ke IIPU3HaKa.

Onucanue kpurepus

Kputepuii %2 mO3BOJISIET COIMOCTABJATH paclpesiesieHus1 MPU3HAKOB,
IIpeJICTaBJIEHHBIX B JIIOOOM IIKajle, HAUMHAA OT Kbl HANMEHOBAaHUH.

Kpurepuil y2 m03BOJIAET ONPEAETUTh C OJUHAKOBOU JIM YACTOTOU
BCTPEYAIOTCA Ppa3Hble 3HAUEHUA MNPHU3HAKA B IMIHUPUUYECKOM WU
TEOpPETUUYECKOM paclpefejieHNd WJIu B JByX H 0oJee
3SMIIUPUUYECKHUX pacnpeaeeHUAX OJHOT0 U TOTO ke IPU3HaKa.

IIpu COTIOCTaBJIEHUU BSMITUPUYECKOTO pacnpe/iesieHus ¢
TEOPpeTUYECKUM  OIpe/iesiseTcsl  CTelleHb  PAacXOXKJAeHU:A  MEXIy
SMIIUPUYECKUMU U TEOPETUUECKUMU YaCTOTAMMU.

[Ipu  comocraBjieHHMU  JBYX  SMIUPUUECKUX  pacrpejesieHui
OIIpejiesisieTCsl CTeNeHb PACXOXKAEHUS MEXK/Ty SMIUPUUECKUMU YacTOTaMU
U TEOPETUUYECKUMH 4YaCTOTaMU, KOTOpble HaO0/laiuch OBl B ciydae
COBIIaJIeHU JBYX 3TUX SMIIUPUUECKUX paCIIpe/ieIeHUM.

Yem 00JIBIIIE PACXOKAECHUE MENKAY ABYMSA COIOCTABIAEMbIMU
pacrpeaejeHuAMU, TEM O0JIbIIIEe SMIINPUIYECKOe 3HAUEHUE |2.

KpuTepuii y2 H03BOJIfAET IPOBECTU:

e COIIOCTaBJIEHWE HMIHPUUECKOTO  paclipeseseHus (dacrora

BCTPEUAEMOCTH MPU3HAKA) C TEOPETUUECKUM PacCIIpe/ieIeHUEM;
e COIIOCTaBJIEHHWE JBYX SMIIMPUYECKUX pacipeseseHud (yacrora
BCTPEUYAEMOCTH);
e COIIOCTaBJIEHHME OJHOBPEMEHHO Tpex U 0osiee pacupeseeHuH
(gacroT).
[IpyHIIUIT pacueTOB TaKOW e, KaK U IIPU COMNOCTABJIEHUU JIBYX

SMIIMPUUYECKUX paclpejieieHuii. IJTo Kacaercsi (QoOpMyJbl pacueTa
TEOPETUUYECKUX YACTOT U aJITOPUTMA IOCIIEIYIONINX PACYETOB.
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BapuaHThbl rUIIOTE3:
H.:

e IIOJIydeHHOE 3MIIMPUUYECKOe paclpe/esieHre IMpU3HakKa CyILeCTBEHHO
OTJINYAETCH OT TEOPETUYECKOTO paclpeiesIeHu;

e DMIUPUYECKOE pacnpezesieHre 1 CYIIEeCTBEHHO OTJIWYAEeTCA OT
SMIIUPUYECKOT0 pacupeeseHus 2;

e DMIUPUUYECKUE pacIipesiesieHud 1, 2, 3 ... CYLeCTBEHHO pa3InyaroTcA
MeKIY CODOIA.

e SMIIUpUYECKOE  paclpefiejieHHe  TMpPU3HAKa  CYI[eCTBEHHO  He
OTJIMYAETCS OT TEOPETHYECKOTO PaCIpeieIeH s,

e SMIIUpUYECKOE pacIpejiejieHHe 1 CYyIeCTBEHHO He OTJIMYaeTcs OT
SMITUPUYECKOTO PACIIPE/IEJIEHUS 2;

e SMIIMPUYECKHE paclpejieieHus 1, 2, 3 ... CYIIeCTBEHHO He
Pa3IUYAIOTCA MEX/Ty COOOM.
Orpanuvuenus y2-kpurepusa Ilupcona.
1. O6beM BBIOOPKH: N > 30;

2. TeopeTnueckas 4acToTa JJIsI KaKJIOU sSYelKU TabJIUIbI He JOJDKHA
OBITh MEHBIIE 5: fmeop. = 5.

IIpuHATHEe penieHUA O BBIOOPE MeTOoJa MaTeMaTH4YeCKOM
00paboTKU.

L. 3agaua: BbIABUTDH PA3/IUUMA B pacupesiesieHUY MPU3HaKa.

II. YcaosBusa:

e IPU COIIOCTABJIEHUM HMIIMPUUYECKOTO pacIpesiesieHus pa3HbIX
3HAUEHUU IPU3HAKa C TEOPETUUECKUM;

e IIpU COIIOCTABJIEHUM JBYX SMIIMPUUYECKUX pACIpe/ieJIeHUN Pa3HbIX
3HaYE€HUU IPU3HAKOB;

e IIpU COIIOCTABJIEHWU OJHOBPEMEHHO 3 W 0oJiee pacnpejesieHuin
Pa3HbBIX 3HAYEHUU TPU3HAKOB.

ITI. MeTona;: y2-xpurtepuii Ilupcona.

Jlsisi  pemeHus TIOCTABJIEHHBIX 337lad pacueTa KpUTepUs 2
HEeOOXOZUMO JJIsi KaKJAOTO U3 2 COIMOCTaBJEHUN COCTAaBUTHh IIO JIBE
TaOJIUIIBI.

BapuaHT niepBbIv

Tabaumpl JUUIA  COMOCTABJIEHUS HSMIIMPUYECKOTO paclupesieseHus
IIPU3HAaKa C TEOPETUYECKUM — PABHOMEPHBIM, HOPMAJIbHBIM HMJIN KAKUM-TO
UHBIM.

Tabauua 5
YacroTa BCTpeuaeMOCTH PAa3HbIX 3HAUEHUU MPU3HAKA B
SMIIMPHUUYECKOM U TEOPETUYECKOM pacipeaeIeHuAX
Teoperuueckasn

Paszpsapr OMOUpPUYECKUE YACTOTHl | YacTOTa CyMMapHBIX
MPOSIBJIEHUH

1|
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A AW

CymMBI

Pa3psanpl — mokasaTesib METOJIUKHM, €er0 HauMeHOBaHUe (HalpuMmep,
6 CTUMYJIBHBIX KAPTHUH 110 MeToArKe X. XeKxay3eHa).

IAMIIMPUYECKHE YACTOThI — 3TO KOJIUYECTBO HAOIOAEHUN (KOJIMUECTBO
peaxIii) IMCUXO0JOTUYeCcKOro MpH3HaKa I0 pas3pAaaM y JAaHHOTO YHCsIa
HCIIBITYEMBIX (HampuMep, KOJIMYECTBO HAOMIOAEHUN — KOJIMYECTBO
peakIuii «HaZeX/JIpl Ha ycIex» y 113 HCHBITYyeMbIX N0 MeTofuke X.
Xekxay3eHa).

[TogcyuTHIBAEM CyMMY SMIIMPUYECKUX YACTOT.

TeopeTruueckas yacToTa ompezesseTcs mo popmyJie:

n

freu:-p. = E

;
IJle N — KOJIM4YecTBO HabsoAeHUN (CymMMa SMIMUPUYECKUX YaCTOT),
IIOJIyYEeHHBIX Y JAHHOU TPYIIIBI UCIIBITyEMBIX.
k — KomgecTBO pa3psAIOB.
[TogcyuThIBAEM CyMMY TEOPETHUYECKUX YACTOT.
Cymma pas3HOCTE MeEX/y SMIUPUYECKUMH U TEOPeTHYeCKUMU
yacrotamu (f; —fm) AOJKHA OBITH OJTM3KA K O.
Tabauua 6
Pacuet kpuTrepus y2 AJI CONOCTaBJIE€HUA YMITUPUUECKOTO
pacnpeaeJeHusA ¢ TEOPETUIECKUM — PABHOMEPHBIM,
HOPMAaJIbHBIM WIH KAKUM-JIN00 UHBIM (110 aJITOPUTMY)

OMIUpUYecKas Teopernueckas

Paspsansr
PAA qacrora f> qacToTa fm

PR N M
Jo—fm Fa)2 :

m

HEhAWN R

CymMmBI 0

[To TabuIle 2 pacuet KpUTEPHU ¥ 2 IPUMEHSETCA IPU UHCJIE CTETIEHEN
cBOOOIBI — Vv > 1.

Ecim yucio cremneHeir cBobogpl v = k — 1 = 1 — Bce pacuersl
MIPOU3BOJIAT 10 U3BECTHOMY JITOPUTMY, HO C OJHUM J00aBJI€HHEM: TEPE]
BO3BEJIEHHEM B KBaJipaT Pa3HOCTH YacCTOT HeOOXOJAMMO YMEHBIIUTh
abCOJTIOTHYIO BEJIMYUHY 3TOM Pa3HOCTU Ha 0,5.
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PacueT KpuTepus 2 IIPU YUCJIE CTeleHeH CBOOOIBI v = 1 IIPe/CTaB/IeH
B TabJ1. 7.
Tabauua 7
Pacuer Kpurepus 2 IIpHU COIIOCTABJIEHUH SMITNPHUYECKOTO
pacrnpeaejeHus ¢ TEOPETHYECKUM — PABHOMEPHBIM,
HOPMAJIBHBIM WJIH KAKUM-JIM00 HHBIM IIPH v= 1 (I10 aJITOPUTMY)

Ommupuueck | Teopermwecka | fo— [o . (o —fin— | (E- fu—05)
Paspanet | . o gacrora f> | agacrorafm | fm fo—fm =05 0,5)? fin
1
2
3
4
u
T.JL
'CyMMbI o

BapuaHT BTOpOU
TabuIbI /I COMTOCTaBIEHUSA JBYX SMIIMPUYECKUX pacIipeieIeHU.

Tabauua 8
IMIIUPUUIECKHE H TEOPETUIECKHUE YaCTOTHI IPHU
COIIOCTABJICHUH JIBYX SMIINPUYECKUX paclpeaeIeHun

IAMITMPUYECKHE YACTOTHI TeopeTnyeckre 4acTOThI
Paspszbr pacnpesiesieHu CyMMBI pacnpe/ieJieHu
IIEPBOTO BTOPOTO TIEPBOTO BTOPOTO
1 A b A b
2 B T B I
3 i E | E
4 K 3 K 3
u
T.J.
CymMmBI

Jl7151 mojicueTa TeopeTUdecKo 4acToThl (fmeop.):

e IlogcyuThiBaeM OTAEIBHO II0 KaXKJIOMY CTOJIOIy CyMMY
SMIUPUYECKHUX  YacTOT IIEPBOTO U  BTOPOTO  SMIIUPUYECKOTO
pacrpezeeHus.

e IlogcyuThiBaeM CyMMy JABYX OSMIIMPUYECKHUX YacCTOT IIO
COOTBETCTBYIOIIIEN CTPOKE.

e [lomcumThiBaeM 0O0Iee KOJIUYECTBO HAOJIIOJAEHUU — 5TO CyMMa
JIBYX SMITMPUYECKUX pacrpeneseHuid. [Ipu 3ToM cymMMa SMIOUPUYECKUX
YacTOT MO COOTBETCTBYIOIIMM CTOJIOIAaM JIOJPKHA COBHACTh C CyMMOM
SMIIUPUYECKUX YACTOT IO COOTBETCTBYIOIIEN CTPOKE.
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dopmysa  moacuera  TEOPETHYECKOHM  YacTOTBI  (fmeop) — 1A
COIIOCTaBJIEHUA JIBYX (11 O0JIee) SMIMPUUYECKHUX PaCIIpeeIeHHI

(cyMMa 4acToT
f ( CyMMa 4acTOT ) 110 COOTBETCTBYHOIEMY CTO101Y)
= " * =
Teop. 10 COOTBETCTBYHOILIEH CTPOKE (0O11ee KoMHYeCTEBO HAOMIOAeHHH —

001aA cyMMa IMIOIHPHYECKHX YacTOT)

Tabauua 9

PacueTt kpuTepus y2 P COMOCTABIEHUU IBYX
SMIMPUIECKUX pacrpeaejTeHuu (1o aropurmy)

Ageriku )
TaOJTUITBI Imnupuyecka | Teopernuecka f—f (s — (f,-f,)
SMIIUPUYECKUX | 5 9acToTa f> 4 9acToTa fm R B A f
YacToT

O U WN R
WEEHNAwT >

CymMBI o)

ITo Tabiure 9 pacyeT KpUTEPHS 2 IPUMEHSIETCS IIPU YHCJIE CTEIleHen
cBOOOBI v > 1.

Yucso crerieHeld cBOOOABI MPU COIMOCTABJIEHUU JBYX SMIIUPUUYECKUX
pacmpejie/IeHHH onpezesisieTcs mo ¢gopmyie:

v=(k-1)*(c-1),

rie kK — KOJUYECTBO pas3psfoB IMpu3Haka (CTPpok B Tabsmie
AMITUPUUECKUX YACTOT);

¢ — KOJIMYECTBO CPaBHUBAEMbIX pacrnpeziesieHui (CToI0110B B TaOJIHIIE
SMIIUPUYECKUX YACTOT).

Ecyii mpu coIocTaB/IEHUH JIBYX SMIUPUYECKHUX pacIIpeieIeHUH YHCIIO
cTereHel ¢cBoOOIbI, pacCUMTAaHHBIX 10 popmyite: v = (k—1) * (c— 1) =1, TO
BCE pacyeThl IIPOUBBOJISAT IO AJITOPUTMY, HO ¢ OJHUM /100aBI€eHUEM: TIePE/T
BO3BEJIECHHUEM B KBaJpaT Pa3sHOCTH YacCTOT JIOJDKHBI YMEHBIIUTh
abCOJTIOTHYIO BEJIMUMHY 3TOH Pa3HOCTHU Ha 0,5.

PacueT KpuTepus y2 IIPU YHUCJIE CTEIIeHEH CBOOOABI v = 1 IIPe/ICTaBJIeH
B Ta0JI. 10.
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Tabauua 10
Pacuer KpuTepu y2 IPU COMOCTABJIEHUHU IABYX
SMIIMPUYECKUX pacHpeaeJIeHu mpu v = 1 (110 aJIropuTMy)

saetixn IAmnupuy | Teopernu f h—f
a — a—Jjm—

TaOJIHAIIBI

. 4acToTa | .dJacrora

HOMITUPUYECKU Jm
/o S

X 9aCTOT

(f, - f, —05)?
a— Jm— . 2
o5 | fm=0.5) P

oA WO N
WHEENEA®ET >

CymMBI 0]

Pacemompum pacuem 2 — xpumepua Ilupcona Ha
KOHKPEemHbIX npumepax B CJIeAyONIUX MyHKTax [27, 284].

3.3.2. x2 — kpurepui IIupcoHa jis1 conmocraBJIeHUA
SMIIMPUYECKOIO pacipeejieHUuA IICUX0JI0TMYeCKOro NIpu3HakKka ¢
TEOpPeTUYECKUM

ITpumep 1

XekrayzeHa TeMmaTudeckod ammepuenmuu Tect (HTAT) -
IIPOEKTUBHASA METOAMKA HCCJIEOBAHUA JUYHOCTH, HANIPaBJeH Ha OLIEHKY
MOTHBAIIMOHHOTO  aCIleKTa  JIMYHOCTU.  BBIIENIAIOTCA  KaTeropuu
MOTHUBAIIUU [JOCTHKEHHUs YycIexa U MOTHBalUu uU30eraHus
Heyaauyu. X. XeKkrayseH ollepupyeT TepMUHAMU «HAJeX/Ja Ha yclex» U
«DOSI3HDb HEYIAUH ».

[lo maHHOW MeToauKe oOcaenoBaHo 113 [27, 284] cTyneHTOB B
BO3pacTe OT 20 /10 35 JieT. B JaHHOM Hcciie/IOBaHUM PA3HbIM UCIBITyEMbIM
CTUMYJIbHBI HAOOp MeTOAUKN Xekray3eHa (6 KapTWUH) NPeabABIAICA B
Pa3HOM HOpAAKe. BbIJI0 yCTaHOBJIEHO, YTO B paccKasax IO KapTUHKaM C
yCJIOBHBIM Ha3BaHueM «IIperoziaBarenp u yueHUkK» U «Macrtep usmepser
JleTaIb» CJIOBECHbIE (POPMYJIUPOBKH, OTparkarolue «00sI3Hb Heyaadu»
BCTPEYaroTCs yallle, YeM B paccKkasax I1o IPyTUM KapTUHaM, B 0COOEHHOCTHU
10 KaPTUHE «YJIBIOAIOINNACS IOHOIIIA».

IOMIUpUYecKoe  pacmpesieJieHue  CJI0BECHBIX  (POPMYJIMPOBOK,
OTpPa’KaIUX MOTHUBBI «HAZEXKIbl Ha yclex» U «00sI3Hb Hey/Iauu»
Ipe/icTaBjeHa B TabJI. 11.
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Tabauua 11
AMIIMpPUUIECKOE pacrpeiesiecHue cJI0BECHbIX (YOPMYIHPOBOK,
OTPAKAIOIIMX MOTHBBI «KHAJAEK/IAbI HA yCIIEX» U «00A3Hb

HEyagaYn»
KosmuecTBo BepOaIbHBIX PeaKINH,
PazpsaapI-kapTHHBI OTPaXKAOIITUX
Bcero
METOAUKHU «HagexxJa Ha «DO0SI3HD
ycex» HEyIaum»
1 | «Macrep usmepser A 106 138 B 244
JIETAJIb»
2 | «IIpemnomaBaTesnpb u B 102 180 I 085
YYECHHUK»
3 | «B nexe y MmanmuHbI» A 108 34 E 142
4 | «Y nBepu qUpPEeKTOpa» K 50 87 3 137
5 | «YenoBek B O10po» 4 99 57 K 156
6 | «YIpI0AIONIIHICS IOHOIIIA » JI 115 20 M 135
Bcero 580 516 1096
Bompoc 1:

MO2KHO JIM yTBEP»KIaTh, YTO pa3HbIE KAPTUHBI METOAUKHN XEKray3eHa
00J1a71a10T pa3HOU MO0y IUTETFHOU CHJIOU B OTHOIIIEHUH MOTHUBOB:
e «HAJEXKIbI HA YCIIEX»;

e «0DOsA3Hb HEyAAUU ».

Jlns oTBeTa Ha MAHHBIA BONPOC HEOOXOMMO IPUHSTH PeIleHUe O
BbIOOpE MeTO/Ia MaTeMaTUueCKOU 00paboTKHU.

Tak kKak JJaHHbIE yKe TOJIyYeHBbl U MPeJCTaBJIeHbl B Ta0JIUIlE, UTOOBI
OTBETUTH HA JIAHHBIA BOIPOC, HEOOXO/IMMO MPUHATH PEIIEeHNe O 3aJave,
YCJIOBHH PellleHUsA 3a/1a9YU U BbIOOpe KpUTEPHUA.

3amaua: BelsABUTH pa3jinyus B pacupeeeHNU MPU3HaKa:

* «Ha/EXKJa Ha ycIex»;

o «DOOSI3HD HEYZAUM ».

YciaoBue pemeHua 3agadymn: CoIloCTaBUTh  SMIIMPUYECKOE
pacrpesiesieHre peaklUM IIpU3HAKA «HaJleKJa Ha ycmex» U
peaknuu NpuU3HaKa «0OOsI3Hb HEy/auh» C TEOPETUUECKUM
(paBHOMEDHBIM pacIpe/ieJIEeHUEM).

ITO MO3BOJIUT IPOBEPUTH, PABHOMEPHO JIN PaCIpPeesAI0TCA peaKIuu
«HaZEXKJbl Ha ycoex» TII0 IIeCTM KapTUHAM W pPaBHOMEPHO JIU
pacIpeiesIAoTCs peakiiuu «00s3Hb HEY/laur » 110 IECTU KapTUHAM.

MeToa MaTeMaTHYECKOM 00pa0OTKU: y2 — KpUTEPUN
IInpcona

KosnuecTBo HAOJ/II0/IEHUH JIOCTATOUHO BEJIUKO, ITIO3TOMY MOKHO OBLIO
O6p1 wucmosb3oBaTh Kpurepuin KosmoropoBa-CmumpHoBa. OpHaKo B
HCCJIEJOBAHUN KAPTUHBI NIPEIbABISJINCH PA3HBIM UCIIBITYEMBIM B Pa3HOU
II0CJIEIOBATEIBHOCTH, TO €CTh OTCYTCTBYET OJITHOHANPABJIEHHOE U3MEeHEHUE
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IIpU3HAKa B KaKyI0-JIMOO CTOPOHY: BCE
3a IPyrOM B CJIyYailHOM IOPSI/IKE.

pa3psAnpl (KapTUHBI) CIAEAYIOT PYT

[TosToMy MeTOAOM BBIOOpPa MaTeMaTHYECKOU OOpAOOTKH SBJISETCS

KPUTEPUH )2, a He KPUTEPUH A.

Pacuer kpurepusa )2 INpU COMOCTABJIEHUHU PpacnpeaeieHUs
peaknui «HaJe:KJAbl Ha ycIex» Mo 6 KapTuHaM ¢ paBHOMEPHBIM
pacnpeaereHueM IIpe/cTaBiieH B Ta01. 3.18.

Tabauua 12

Pacuer KpuTrepus y2 IIpH COMMOCTABJIEHUHU pacIpeaeIeHUuA
peakmyi «HaJAEeKAbl Ha ycIex» M0 6 KapTUHaAM, C pPABHOMEPHBIM

pacnpeaejaeHueM
YacroTsl peakiuu PR
Paspsizibl — KapTUHBL MeTo/uky | HAACKADI HA YCNEX> | f £ | (f, — f;,)2 g
faMn. fmeop. m
1 2 3 4 5 6
1 | «Macrep usmepser
2 | meTajb» 106 96,67 9,33 87,05 0,90
3 | «IIpenomaBaresns u 102 96,67 5,33 28,41 0,29
4 | yY9YEeHUK» 108 96,67 11,33 128,37 1,33
5 | «B nexe y MauuHpI» 50 96,67 -46,67 2178,09 2253
6 | «Y nBepu IupeKTopa» 99 96,67 2,33 5,43 0,06
«YesoBek B 610p0o» 115 96,67 18,33 335,99 3,48
«YplOaroUuics IOHOIIA »
CymMMBbI 580 580 0 2763,34 28,59
AJITOPNUTM
pacuera xpurepud y?
Pacuer kpurepud y2 IIpumep

I. 3anectn B TabyMIly HAaMMEHOBAHUS
pas3psAA0B U COOTBETCTBYIOIIHE UM
SMITMPUUECKHE YacTOThI (cTOo10€el] 1,2).

I. Tabsmiia N8
(cTonber 1,2)

II. Pacuer TeOopeTUYECKOU YaCTOTHI
JIJIs1 PABHOMEPHOTO paclipe/iesieHus 1o
popmye:

n
.ifI'E!l:Ip. = E ’
Ile N — KOJIMUECTBO HaOI0eHUN
(cymma SMIIUPUYECKUX 4acToT

IICUXOJIOTUYECKOTO MTPHU3HAKa).
k — KomgecTBO pa3psAIOB.
(cTosberr 3)

IT1.
n

Jfrenp. = E '

IZIe 1 — KOJIMYECTBO HAOIIOIEeHUN —
3TO KOJIMUECTBO (CymMa
SMIIMPUYECKUX YaCTOT) PEaKIIUN
«HAJIEK/Ibl Ha yCIiex» y 113
HCHBITYEMBIX IO 6 KApTHUHAM.
Konmnuecrtso paspanoB —
KOJINYECTBO KapTUH — 6.

ITO
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n_58{]

freop. = r= 6 — 96,67
(cTosbers 3)
III. Tloacumrars pasHoctu wMexnay | III. Cronberr 4
SMIIMPUYECKON U Teoperuudeckoi | (f5 — fm)
YacTOTOM TI0 KaXKAOMYy  Ppaspsaay

(cTpoke) u 3amucaTh UX B CTOJIOEI 4.

IV. BosBectu B KBajpaT MOJIydeHHbIE
Pa3HOCTH M 3aHECTH UX B CTOJIOET] 5.

IV. Crosnbern 5
(fs — fm)?

V. PaszenuTh MOJydeHHBbIE KBaApaThl
Pa3HOCTEH HAa TEOPETUYECKYIO YACTOTY
U 3aHECTHU B croJiber 6.

V. Crosiber: 6
(f, - f,)?
f

m

VI. IIpocymMmupoBaThb 3HAYEHUA
crosbma 6. IlosmydyeHHyI0O CcymMMy
0003HAYUTH KaK y2,

VI. Cymma crosbna 6 paBHa 28,59
Z:iwn = 28’59

VII. OmnpenenuTh YUCIO CTeleHen
cB000/1bI 10 opMYyJIE

v=k-1
e k —  KoJIU4ecTBO
IIPU3HAKA

Ecomm  v=1,

paspsaoB

BHECTH IIONPABKy Ha
«HEIIEPEHOCUMOCTDb». ITO O3HavaerT,
4YTO BCE€ pacdeTbl IIPOU3BOANM IIO
HN3BECTHOMY aJITOPUTMYy, HO C OJHHM
nobaBjieHMeM: IIepefi BO3BEINEHUEM B
KBaJIpaT Pa3HOCTH YACTOT HEOOXOAMMO
YMEHBIINUTDb a6COJHOTHyIO BECJIMYNHY
ATOU pa3HOCTH HA 0,5:

L (ﬁafvm —fmeop - 0,5) - CTOJI6€H 4

i (fzaMn _fmeop - 0,5)2 — CTO.TI6€I_I 5
-0,5)2

. (f3’l/ln - fmeop

f

meop

— croJiber; 6

JInss  pgaHHOrO  4YHceja  CTeneHed
cB00OIBI v TI0 Tabsuie « Kputnueckue
3HAUEHUSI KPUTEPUA 2 AJIs YPOBHEU
CTaTUCTUUECKON 3HAUMMOCTHU P < 0,05
5 P < 0,01 IpH Pa3HOM YHCIE
cTereHeil cBOOOABI V» ompeenseM
KPUTHUYECKOE 3HaUeHue y° — 52 .

VII. KosmmuectBO creneHen
CcBOOOABI VvV  OIpeAesisieM  II0
dbopmyie: v=k -1

v=6-1=5
[ToripaBKa Ha HEIIEPEHOCUMOCTD He

HYy>KHA.
ITo Tabsiuie oIpezesIsseM

KPUTHYECKHE 3HAUYCHHA X2 JJIAd vV =
5
, [11,070(p <0,05)

Y9 =115,086(p < 0,01)

VIII.
KPUTHUUECKOTO

Ecnu MEHBbIIIe

2
Aonn

3HaA4YeHUuA TO

2
ZKp’

PACXOXKACHUA MEXay

VIII.
72 =2859
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HEIOCTOBEPHBI. #w = 115,086(p < 0,00)
2
Eciu  yZ,, DpaBHO KPUTUYECKOMY 22> 22 (p<0,01)

3HAUYECHHNIO )(fp WIN IIPEBBIIIAET €TI0,

pacrpeeIeHusIMU CTaTUCTHUYECKHU | {11,070(p£0,05)

pacxoK/IeHUA MEKIY
pacrpeesieHuAMUA CTATUCTUYECKU

JIOCTOBEPHBI.

IX. ITocTpouTh «OCh 3HAUNMOCTH » IX. [TocTpouM «OCh 3HAUHUMOCTH »

30Ha 3Ha4YNMoCTH
XZ
1 15,086 28,59

30Ha He3HaAYMMOoCTH 30Ha 3HAUNMOCTH 30Ha He3HAYNMOCTH

X. BriBoz. X. Pacuipezesienue peakuumu
«HAZEXK /bl Ha yCIexX» M0 IIeCTU
KapTUHAM MeTOJUKU XeKray3eHa
JIOCTOBEPHO OTJINYAETCA OT PaBHO-
MEPHOT0 paclipe/ieJIeHUA

(p < 0,01).

ITpumep 2

Pacuer kpurepusa )2 IpPHU CONOCTABJIEHUHU pacHpeeIeHUs
peakmui «00fA3Hb HeyJAauu» MO0 6 KapTUHAM C PaBHOMEPHBIM
pacrpejaejeHueM peJcTaBjieH B Tab. 13.

Tabauuya 13

PacueTr KpuTepusa y2 IpU CONMOCTABJIEHUHU pacrpeaejeHusn
peaknui «00sA3Hb HEyAAYnU» M0 6 KapTUHAM ¢ pABHOMEPHBIM

paciipeac/JiCcHUECM
p YacToThl peakiuu «00s3Hb (f 12
a3psAAbl — KAPTUHBI 5~ Ty
b l\feTOILI/IKSI HErA So=fm | (s —fm)? f
fafvm. fmeop. m
1 2 3 4 5 6
1 | «Macrep usmepser 138 86 52 2704 31,44
JIETasIb»
2 | «IIpenonaBaresnb u 180 86 94 8836 102,74
YYEHUK»
3 | «B nexe y mammsbI» 34 86 -52 2704 31,44
4 | «Y nBepu AUpeEKTOpa» 87 86 1 1 0,01
5 | «HesoBek B O10po» 57 86 -29 841 9,78
6 | «YapIOaromuiics 20 86 -66 4356 50,65
FOHOIIIa»
CymMmMmbI 516 516 (1) 19442 226,06
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1. OrmpenesisieM KOJIMUECTBO cTeNleHel cBoOO b v 110 hopMyJI€:
v=k-1
v=6-1=5
ITompaBka Ha «HEINEPEHOCUMOCTb» He HyXHa. [Ipou3BoauTh pacuer
KpPUTEPUA ¥ 2 HeOOXOAUMO I10 00IIIEMY aJITOPUTMY.
2. PaccuuThiBaeM TeOpeTHYECKHEe 4YacCTOThl [IJIsI PaBHOMEPHOIO

pacrnpezesesus 1o popMmyJie:
n
JfI'EIIIFI'. = E

b

Ile N — KOJUYECTBO HAOJIIOAEHHUU — 3TO CyMMa 3SMIHUPUYECKHUX
YaCTOT peakIuil «00sA3Hb HeyAauu», n = 516.

k — xosmm4ecTBO pa3psAA0B — 3TO YHCJIO CTUMYJIBHBIX KapTHH, k = 6.

_ 516

Teop. ? = 86

3. IlogcuuThiBaem Pa3HOCTH MeKITy AMITUPUUECKOH u
TEOPETUUYECKOU YaCTOTOH MO KaxKoMy pa3psjy (CTPOKe) W 3aIlliChIBaeM B
CTOJIOEIN 4.

4. Bo3BoauMm B KBajpaT MOJy4eHHbIE PA3HOCTU U 3aHOCUM HX B
croJiber 5.

5. Pazpenuth mosydeHHbIE KBAJpaThl Pa3HOCTEN HA TEOPETUUYECKYIO
YaCTOTY U 3aHECTHU B CcTOJI0EI 6.

6. OmpenensieM y°,, IO CyMMe 3HAUEHHH CTOJIOIA 6.

7. Ilo Ttabnurne «Kputudeckue 3HaueHUs KPUTEPUS y2» ONPEAEsIeM
KpUTHUUYECKHUe 3HaYeHUsd y2 IIpU V = 5.
) {11,070(]9 <0,05)

“w = 115,086(p < 0,01)

8. IlocTpouM «0OCh 3HAUUMOCTH »

H

3oHa 3HavumMocmu

»
»

2
15,086 Ko = 226,06

2 2
A omn > ka
BbIBOA: pacnpeneseHne MPOSBIEHUN «OOA3Hb HEyZAuW» IO IIECTH

CTUMYJIbHBIM KapTHHAM JOCTOBEPDHO OTJIMYAETCA OT PaBHOMEPHOIO
pacrpezenenus (p<0,01).
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ITpumep 3

PesysibTaThl, IIOJlydeHHbIE B 3KCIIEpDHMEHTE [0 3ay4yBaHHIO pAJa U3
20 Yucesa AjA 100 UCHBITYeMbIX IpeAocTaBieHbl B Tabaurme. C ITOMOIIBIO
kputepus [IupcoHa (y2 — KpUTepHsl) MPOBEPUTH TUIIOTEZY O HOPMAJIbHOCTH
pacnpe/iesieHns CIy4YallHON BeJIMUYNHBI X — KOJIMYeCTBA 3ayYeHHBIX UMCell.

Tabauua 14
KosimuecTBO 3ay4eHHBIX YHCEJI KaKABIM U3 100
MICIIBITYEMbIX
4 7 10 4 7 10 4 7 10 7 10 7
7 10 7 13 | 10 7 10 | 13 | 10 7 7 10

10 10 10 13 10 13 10 7 7 10 13 10
16 13 10 7 13 10 16 16 7 10 16 19

7 13 | 10 | 19 | 10 | 10 | 10 | 10 | 16 | 10 | 10 7
7 7 10 7 10 | 13 | 10 | 13 | 13 | 10 | 13 | 13
13 7 7 10 | 13 | 13 | 10 | 10 16 | 10 | 16

~N N

10 | 10 13 10 | 10 | 10 | 10 | 10
13 10 10 16

10 | 10 7

Pewernue.
1. [IpeBpaTuM JlaHHBIE B CTATUCTUYECKUH P/, (110 BO3pACTaHUIO)

4 4 4 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 10 10 10
10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10
10 10 13 13 13 13 13 13 13 13
13 13 13 13 13 13 13 13 13 13
16 16 16 16 16 16 16 16 19 19

2. [TocTporM CTaTUCTUUECKOE pPacIipe/ieieHUe BEIOOPKH.

Cmamucmuueckum pacnpedenreHuem 6bLOOPKU HaA3BIBAIOT
IiepeyeHb BapHaHT X; (BOBMOKHBIX 3HAUEHUU CIIydaiHON BEJIMYUHBI X) U
COOTBETCTBYIOIIUX UM YaCTOT f;.

CraTtucTuueckoe pacrnpejiejieHre BBIOOPKU NMeeT BHU/I;

Xi| 4 | 7 |10 | 13 | 16 | 19
fi324451882
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CyMMa Bcex 4acTOT paBHsAETCA 00beMy BEIOOPKH N:
n=3+24+45+18+8+2=100.
3. [locTpouM mOJIMTOH 4acCTOT.
IToau2zoHOoM uacmom Ha3bIBaeTCA JIOMaHasl, OTPE3KU KOTOPOU
COEIUHSIOT TOYKHU C KOOpAUHATAMH (X1, f1),-...,( Xm, fm).

fi

5

o :

20 /\

35

30

25

20 /

o ™

10 \\
> & —~ X
o] : : : : : : : : : =

o} 2 4 6 8 10 12 14 16 18 20

[To Buay IIOJIMTOHA YaCTOT BBIABHUTAaeM THIIOTE3Y O HOPMAJIBHOM
3aKOHE paclipe/iesIeHusl.

Hatinem BBIOOPOYHYIO CPETHIOIO, JTUCIIEPCHIO, cpenHee
KBa/[paTHUeCcKOoe OTKJIOHEeHHUeE. [[JIs1 3TOro COCTaBUM PaCUETHYIO TaOJIHILy:

Tabauua 15
Xi fi |xf | %
4 3 12 48
7 24 168 1176
10 45 450 | 4500
13 18 234 | 3042
16 8 128 | 2048
19 2 38 722
CymMmbI | 100 | 1030 | 11536
Cpennee apudmeTrdecKoe BbIYUCIISIEM 110 (hOpMYyJIE:
>Z:%'infi, (1)

r7ie n — 06beM BHIOOPKHU,
Xi — 3HaUEeHU: CJTydYalHOU BEJINYUHBI,
fi — 4acTOTHI 3BHAUEHUN CITyYallHOU BEJIMIUHBI.

- 1
Nmeem, X = 100 -1030= 10,3’ e > x; f; =1030 — umcsIo U3 mocsaeHENR

CTPOKHU PacueTHOU TabJINIIbI.
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Jlucnepcuio 0603HaYMM dyepe3 D 1 BBIYUCIISAEM 110 popMyIie
_ 1 2 T\ 2
D(X)—n-ZXi fi —(X) (2)
W3 Tabunpl 11, IOJIYUUM:
D(X) = 1 .11536-10,3% =9,27
100
CraHzapTHOE OTKJIOHEHUE OIIPEJIeIIAeM, UCIOJIb3ys (POPMYTy

n
o= ——=D(X). (3)
n-1
JI1st Halllel 3ajaul UMEeM: o = 1/% .9,27 ~ 3,06

5. Haiizmem  BbIpaBHUBAWOIIME  YaCTOThI, IIpeAIliojaras, d4To
pacnpejiesieHrEe ABISAETCA HOPMaJIbHbBIM.
BripaBHuBamwIIKe (TeOpeTUUEeCKHE) UYaCTOThl PACCUUTHIBAIOT IIO

dopmyiie:
nh
fmeopi = ; ¢(t) (4)

rae N — KoJimdecTBo HabsoieHu (00beM BHIOOPKH);
h — miar, T.e. paccTosiHIEe MEXKAYy COCeAHUMU 3HaueHusAMU X (B

pacrpeziesIeHuH ¢ PABHOOTCTAOIIUMU 3HAYEHUAMHA Xi: N = X, — X; ;

X: — X
t, =— HOpMUpYeMbIe OTKJIOHEHUA;
O

2
@(t) — TabnuuHble 3HAYEHUS (QYHKIUH (p(x)zi-exp[—x?J (cMm.

J2r

MpUJIoKeHue — Tabauiry 6).
Brruucienus Oy/ieM mpouU3BOAUTH B Tabaulle 16 Mo ajroputMy (cm.
HIDKeE).
Tabauua 16
Pacuer TeopeTnuecKuX 3HAUEHUU YaCTOT (BHIPaBHUBAIOIIHUX
YacToT) B IPEAIOJ0K€eHUY HOPMAJbHOCTH pacipeaejJaeHUus
CIIydJaiiHOU BE€JIMUNHBI

2 3 4 5
1 Xi L o(t;) Frcop
1 4 -2,06 0,0478 4,7
2 7 -1,08 0,2227 21,9
3 10 -0,10 0,397 38,9
4 13 0,88 0,2709 26,6
5 16 1,86 0,0707 6,9
6 19 2,84 0,0071 0,7
2 99,6
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AJITOPUTM
pacuyera KpuTepus TEOPETHUECKNX 3HAYEHUH YaCTOTHI B
MPEaNOI0KEHHH HOPMAJIbHOCTH pacipeae e HuA

Pacuer f,,,,

ITpumep

I. 3anectu B Tabsuily HOMepa i
(ctonber; 1), U 3HA4YEeHUS BapUaAHT X;
(cTosiberr 2) BEIOOPKH

I. Tabsuna 3.22
(cTos1berr 1,2)

11. Beruucigmor

X;

HOpMUpYyeEMBbIe

- X

o)

OTKJIOHEHUA t; =

II. BpluuMCIAIT HOPMHpYEMbIe
X, — X

OTKJIOHEHUA ;= p rge wus
IpeabIAYITUX pacyeToB
MIPUHUMAEM:

X =10,3,

c=3006, Te A KaKIOIO
3HaUeHU X; BBIYUCISIEM

. x; —10,3

i = —3’ 06 (cTonber 3)

III. Onpenensiem 3HadeHUsA (QYHKIIUHU

1 x?
p(X) = N : exp{— ?J

III. Tlo Tabnune 14 TPUTOKEHUSA
yCTaHaBJIUBaeM 3HAUEHUE

byakmuu @) mma kaxmgoro
3HaueHu t; (crosoder 4)

IV.
(TeopeTuueckue)
pacCcUMTHIBAIOT IO QOpMYyJIe:

BI)IpaBHI/IBaIOIIII/Ie
YacCTOThI

nh
fmeopi = (D(t) , TJI€
o

IV. Onpepnensdem 1iar:
h=7-4=3.
YuurtbsiBaeM, 4TO

n=100, o ~ 3,06 umeem:

g 1003 0y 98.04- (1)

meop i

n — KoJIn4ecTBO HabuiozieHuil (06beM 3,06

BBIOODKH); (crosiber 5)

h — mar, T.e. paccTOsIHUE MEXIY

cocefHUMHU  3HavueHusmMu X (B

pacmnpejieJIeHUd ¢ PaBHOOTCTAIOIIUMU

BHAUEHUAMU Xi: N = Xi 4 — X;

IV. ITogcunuTbiBaeM cymmy | [TopcuuteiBaem CyMMy

TEOPETUYECKUX YACTOT IO CTOJIOIyY 5.
Ecim  rumore3a 0O  HOpMaJIbHOM
pacrpesieIeHUd  BBITIOJHSETCA, 110
IoJIydeHHass cymMMma OyzeT OjiM3Ka K
YUCTy HAOTIOIEHUH n:

Z fmeopi ~N

TEOPETHUYECKHUX YaCTOT IIO CTO.TI6I_[y

5:
> freopi = 99,6 ~100
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[ToctponM Ha IIOJIUTOHE YacTOT HOPMAJIbHYIO (TEOPETHUYECKYIO)
KPUBYIO.

N, N;'
£0
45
40 \\
35 //\
30 // \\
o5 /4 AN
20 N\
15 -\
. ) N
5 / \
0 T T T T T T T T T :
0 2 4 6 8 10 12 14 16 18 20 Xj

IIpoBepum nipu ypoBHe 3HauuMocTu « = 0,05 runoresy
OTHOCHUTEJIPHO HOPMAJILHOTO pacIpeiesieHus reHepaIbHON COBOKYITHOCTH
1o kpurtepuio ITupcona.

a) CocraBuM pacueTHylo Tabsuny (4) uU3 KOTOpOU Halem
HaOJII01aeMoe

2
(faﬂm - fmeop)

ZSada = z f . (10)

meop

Tabauus 17
Pacuet kpuTepus y2 P CONMOCTABIEHUUN SMIINPUIECKUX U
TEOPETUYECKUX 3HAYEHUH CIyIalHOU BEJTUINHBI X —
KOJIMYECTBA 3ayYE€HHBIX YHCEJI B IIPEAII0I0KEHUH
HOPMAaJIBHOCTH pacrpeejieHusn

1 2 3 4 5 6

: fo—f )3
i 5 £ D I
1 3 4’7 _1,7 279 0,6

2 24 21,9 2.1 4,6 0,2

3 45 38,9 6,1 36,9 0,9

4 18 26,6 -8,5 72,3 2,7

5 8 6,9 1,1 1,2 0,2
be | 2 0,7 1,3 1,7 2,5

2
by 100 99,6 0,4 K aon =752

6) Ilo Tabyuie KPUTHYECKUX TOUE
a=0,05 u uyuciay creneHed cBOOOABI Vv =m-

[P YPOBHH 3HAYUMOCTHU
=6-3=3 (Tyr m=6 -
KOJIMYECTBO BapHWaHT) HAXOAUM KPUTHUUECKOE 3HAYEHHE Y2 KPUTEPUSA IO
tabsmuiie (TadJ. 3.24).
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74 (0,05,3)=78.
YuutbiBad, 4T0 y} . <y — TANOTE3Yy O HOPMAJIBHOM paclpe/iesIeHIH

FeHepaJIBHOﬁ COBOKYIIHOCTHU IIpDHMHHMAEM. To €CTb, OMIIMPDHUYECKHUE U
TEOPETUYECKHE YAaCTOThI PAa3/IMYal0OTCA HE SHAYKUMO.

PacueTr KpuTepu y2 IPH COMOCTABJIEHUH SMITUPUIECKUX U
TEOPEeTUYECKNX 3HAUEHU N CIyJaHOU BeJIMUUHBI X B
MPEANOI0KEHUN HOPMAJIbHOCTH pacHupeaeJaeHusn ¢
HICIIOJIb30BaHUEM TaO/IMUHOTO mporneccopa MS Excel

JIJi1 ympolneHus nojAcyeTa YUCIOBBIX XaPaKTEPUCTUK CIIyYalHOU
BEJINYUHbBI, TEOPETUYECKUX 3HAUEHUU YaCTOT U SMIIMPUUECKOTO 3HAUEHUS
X2 KpUTepus yAo0HO HCIOJIb30BaTh BCTPOEHHbIE (PYHKIIMH TaOJIHMIHOTO
nporieccopa MS Excel kaTeropumn «CTaTucTUdecKye».

Pabouuii jiucCT pelieHus IIpuMepa 3 MPUBOAUTCS Ha PUCYHKE 1., TJIE B
paMoOUKax yKa3aHbl pacueTHble (DOPMYJIbI JJI1 BBIYUCIEHUS.

A B | c | [} | E | F | 6 | H | 1 | | K| L

1 | KomHYecTED FayYe HHBIX YHOeN Kakunint i3 100 Hensrryensrx

z 4 7 10 4 7 10 4 7 10 7 10 7
3 7 10 7 13 10 7 10 13 10 7 7 10
4 10 10 10 15 10 15 10 7 7 10 15 10
5 16 13 10 7 13 10 16 18 7 10 16 19
6 7 13 10 19 10 10 10 10 1é 10 10 7
T 7 7 10 7 10 15 10 13 15 10 13 13
z 13 7 7 10 13 13 10 10 7 16 10 16
9 10 10 13 10 10 10 10 10 7 10 10 7
| 13 10 10 16

11 | CTATHCTHUECKDE PACTeNEIIe e FEROOPEM HMSeT BHI:

12| X, 4 7 10 13 16 19 E

al fi 3 | 24 45 12 2 2 | 00— [SEYMME13:613) |
% N [FCUETECHMFASZ5LE 10:612) |

o

OFeeM BEEISOPEH 1= 100 —_—

(17 Ior b= 3
Ry = —— X- 03 —
19 | CTAMmAPTHOS OTEIOHEHHE o= 3.0800053— |=CTAH,£I,DTK.I'IDH(A2:L1D)|

PacueT TeopeTHURCEID SHAYRHIH YACTOT [ BRIPAEHHEARIIY YACTOT) B TR IIOqT0E & HEG

21 HOPMANEHOCTH PACIREETEHHA CITY YAHHOH BEIHUHHED
22 1 2 3 4 5

23 | X Sarn wlx) Soeep | [FHOFMPACAEESFFF 155 FF19:N00KE) |
24 1 LS 3 0,0157 4.7

| 2 7 24 0,0729 21,0 [ [cPDB1e73B317i024 |
26 3 10 45 0,1297 38,9

27 LS 13 12 00883 26,5

28 5 16 & 0,0230 [ake]

29 ] 19 2 0,0023 0,7

a0 |2 09 5
31 |

foves PacueT KpHTEpHA 'f

i 5 Fon Fo =fm if. =F :I? Lh = Fal?

ek = m Fu

a4 1 K] 4.7 -1.7 2.9 0,6

35 2 24 219 2.1 Nl 0.2

36 3 45 38,9 6,1 36,9 0,9

av 4 18 26,5 -85 2.3 2.7

a8 5 5 R 1.1 1.2 0.2

et} a 2 0,7 1,3 1.7 2.5

a0 x 100 2’.‘2,5., = 7.2

Puc.1. PaGouwnii iMCT pelrneHus nmpumMepa 3
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3nech AJs1 MOJACYETa YacCTOThl, COOTBETCTBYIOIIEW BapHaHTE X;=4
yCTAaHOBUM Kypcop B sAueldky B13, Bocmosb3yeMcs QyHKIIHEN
CUETECJINU, B okHe KOTOPOU yKa)keM auamna3oH $A$2:$L$10, a B
CTpOKe YcjoBHE —  CCBUIKY Ha  sYedKy, CoJAepIKalllyro
paccmarpuBaemyio Bapuanty — B13 (puc 2). Haxkap OK, mosiyuum B

ssuerike B18 3HauyeHune paBHoe 3. CkomupyeM GOPMYJIy METOA0M
«pacraruBanusa» Ha sueniku C13:G13.

APryMEHTEI Yy HKLLMM EI
JETECTM

AvanazoH .;'.\- 2 ELEL0

A = fmmamioaT;
KpuTepui IBIZ :‘J =4

=3
MaACHHTHIEAET KONHYECTED HEMYCTER AYEek B AMaNasoHe, YAOENETEOPARILLK 33 AaHHOMY YCNOEHHD,

HAWana3oH AWanasoH, B KOTopom NoACHHTEIEAETCA KOMMHECTED HEMYCTEEE AYEEK,

CNpaEka Mo 3ToH dyHELHK SHAYEHHE: 3 QK I CITHMEHS |
Puc 2. Tuanorosoe okuo pyuxnuu CYETEC/TH

Haiiziem cpesiHIo0 apudMeTHUecKylo X , U CTaHJapTHOe OTKJIOHEHHe

O. ,Z[.TIH ITOT'O UCIIOJIb3YEM CTATHCTHYECKHE (I)YHKIII/II/I, COOTBETCTBEHHO.
CP3HAUY, CTAH/IOTKJIOH (pwuc. 3, 4)

APryMEHTEI yYHKLHH ﬁl
P3HAY
Uncno! [TER il = 44710471047
Hucnoz I :k_] =
= 10,3

BOZEpAWAET CpeAHEE [ApHMETHYECKOE) CEOMX AprYMEHTOE, KOTOPRIE MOMYT DEITE YMCAEMM MAK MMEHAMH,
MACCHESMH MM CCBINKEMM Ha AHERKH C YHCNamH,

Yucnol: qucnol;q4wcnoZ; ... oT 1 A0 30 apryMeHToE, ANA KOTopel BelHHCNAETCA
CREAHES,

Cnpagka no 3ToH dvHELFH SHaveHHe: 10,3 K I DOTHMEHS

Puc 3. Tunanorosoe okuo pyuxkuuu CP3ZHAY
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ADrYHMEHTbI YHKLLAM 5[
TAHJOTKIOH
AZiL10 ] = {4;7:1004,7:10,4,7;
Ycnoz | =
= 3,060005942
QUEHHBAET CTAHAARTHOE OTKAOHEHHE NO BERINOPKE, MOrMYECKHE SHAYEHHA MAM TEKCT MIHOPHMPYHITCA,
Yucnol: 4xcnol;qucnoz; ... ot 1 40 30 YMChoBRl: apryMeHTOE,

COOTEETCTEYHILWMY EBIDODKE M3 MEHEPANEHOA COBDKYNMHOCTH,

CApaeka No 3ToH dvHKLHH SHaYEHHE: 3, 060005942 Ok I QTHEHA |

Puc 4. ITuanorosoe oxkuno pynknuu CTAH/JOTK/IOH

Jlaa pacuera TEOPETUUYECKUX 3HAUEHUU 4YacTOT (BHIPAaBHUBAIOIINX
YacTOT) B IIPEAIIOJIOKEHUHW HOPMAJIbHOCTU paclipe/ie/ieHUusl CIIydalHOU
BEJIMUYMHBI CTPOUM PACUYETHYIO TAOJINILy, B KOTOPYIO KOIIMPYEM CTOJIOIBI X;i
U fom [JlJIA 5TOTO BBIJIEJISIEM COOTBETCTBYIOIUE CTPOKH A12:G13
CTaTUCTUYECKOTO pacIpe/iejieHusA BBIOOPKM, YCTaHABJIMBAEM Kypcop B
quﬁKy B23 u BeinmosiHsAeM KoMaHay: [TIPABKA/CreruanbHast BCTaBKa..., CTABUM
«TQJIOYKy» B OKOIIIKe ONIUU Tpancmonuposath, HAKUMaeM OK. IIpu sTom
CKOIIMPOBAHHbBIE JaHHBIE U3 TOPU30HTAJILHOTO MaccHUBa MpeoOpasyioTces B
BEPTUKAJILHBIM.

Jla mojicueTa 3HaUeHUN HOPMAaJIbHON (DYHKIIUM pacHpefieieHus B
MS Excel Her HeoOXOZUMOCTHM TpPeABAPUTEIBHO  PaCCYUTHIBATDH
HOpMHpYyeMble OTKJIOHEHUA 1;, BCTPOEHHAsA CTAaTUCTHYecKasd QYHKIUA
HOPMPACII ¢/iejiaeT 3TO aBTOMATUYECKH.

YcraHnasimBaem Kypcop B ssueiiky D24, BbI3bIBaeM JAUAJIOTOBOE OKHO
(dyHkumu HOPMPACII U3 Kareropuu «Crarucruyeckue», CChbLIaeMCS Ha
nepBoe 3HaueHue X B Auelike B24, cpennee apudmerundeckoe Fi18 u
CTaHZapTHOe OTKIoOHeHue F19 (ans co3maHusa abCoOJIIOTHOM CChLIKU
HakuMaeM (QYHKIMOHAJIBHYIO KJIaBuIly F4), B TIOCJA€HEM IIOJIE
BIleYaTbIBaeEM CJIOBO «JIOKb». Hakumaem OK. 3aremM IPOTATHBAEM
dopmyy Ha ssuetiku D25:D29.

[TosicunThiBaeM TeopeTUYecKre 3HaueHUs dYacToT 10 dopmysie
nh

meopi

f @(t), npu 3TOM CuMTaeM, 4TO apryMeHTbl HOPMHPOBAHHBI, T.€.

o
0=1, 3HAUYUT CChIAThCS Ha o He HYyKHO. B siueiike E24 BBoAuM hopMyIy
=$D$16*$B$17*D24. 3aTemM npoTATUBAEM €€ Ha BECh CTOJIOETI.

C HOMOIIbI0 KHOIIKK X CyMMUPYET JaHHBIE ITOCJAEAHETO CTOJIOMKA U
ybexkzaeMcsi, 9TO IOJIydeHHas cymMMa OJiM3Ka K 00beMy BBIOODKH, T.€., K
100.
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| ApryMeHTbl fyHKL WA 5[

OPMPC
* [ E - | -
Cpepnee [$F418 =103
CTaHAapTHOE_OTKR |$F$19 }J = 3,0600055942
VMHTErpansHaa IJ‘IO)I{b j‘_j = No¥b

| = 0,0156558767
| BOZERALLAET HOPMANBHYHY thyHKILMK PACNPEENEHHA,

X 3HAYeHHE, ANA KOTOPOro CTROMTCA PAChpeAENeHHE,

Cnpaeka N0 3T0H dYHKLHH SHaueHme: 0,0157 OK I OTMEHS |

Puc 5. Inanorosoe okno ¢pynxumuu HOPMPACIT

Cnenytonryto TabJMIy MPOCUUTHIBAEM C IOMOIIBIO 3JIEMEHTAPHbBIX
dopmyi.
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3HaueHus QYHKIUU

4 5 6 7 8 9
3986| 3984| 3982 3980| 3977 3973
3951 3945| 3939 3932| 3925/ 3918
3876| 3867 3857| 3847 3836 3825
3765 3752 3739 3726 3712| 3697
3621| 3605 3589 3572| 3555 3538
3448| 3429| 3410 3391 3372| 3352
3251 3230| 3209| 3187| 3166| 3144
3034| 3011| 2089 2066| 2043| 2920
2803| 2780| 2756 2732 2709 2685
2565| 2541 2516| 2492| 2468 2444
2323| 2299| 2275 2251 2227 2203
2083| 2059| 2036 2012 1989 1965
1849| 1826 1804| 1781 1758| 1736
1626| 1604| 1582 1561| 1539 1518
1415| 1394| 1374 1354| 1334| 1315
1219| 1200| 1182 1163 1145 1127
1040| 1023| 1006 0989| 0973| 0957
0878 0863 0848 0833| 0818 0804
0734 0721 0707 0694| 0681 0669
0608| 0596/ 0584| 0573 0562 0551
0498| 0488| 0478| 0468| 0459| 0449
0404| 0396 0387| 0379/ 0371 0363
0325 0317 0310 0303| 0297/ 0290
0258| 0252 0246 0241 0235 0229
0203 0198| o0194| 0189 0184| 0180
0158 0154| 0151 0147 0143| 0139
0122 0119 0116 0113| 0110 0107
0093| 0091| 0088| 0086 0084 0081
0071| 0069 0067 0065 0063 0061
0053| 0051 0050| 0048 0047 0046
0039 0038| 0037/ 0036| 0035 0034
0029| 0028 0027 0026 0025 0025
0021 0020| 0020 0019 0018 0018
0015| 0015 0014 0014| 0013| 0013
0011| 0010 0010 0010 0009| 0009
0008 0007 0007 0007 0007| 0006
0005| 0005/ 0005/ 0005/ 0005 0004
0004| 0004| 0003| 0003 0003| 0003
0003| 0002| 0002 0002 0002| 0002
0002| 0002| 0002 0002 0001| 0001

P(X) = —=— -exp
J2r
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3.3.3. x2 — kputepuu IIupcoHa /i1 cOoCTaB/JIE€HUS IBYX
SMIIMPUIECKUX PacCIpeaeIeHU MICUX0JI0THIECKUX IPU3HAKOB

ITpumep 1.

Bompoc 2. MOXHO JIM CUHUTATh CTHUMYJIBHBIM HabOp MeTOIUKH
Xekray3eHa HeEypaBHOBEIIIEHHBIM I10 HAIIPABJIEHHUIO BO3/IENCTBUA?

CdhopmyupyeM 3agauu 1 pellieHnus JaHHOTO BOIIpoca.

3agaua 1: BbpiABUTH pasjuuusa B paclpeneeHUH PeaKIuu
«HAJIEKABI Ha yCIIex» U «00s3Hb Heyaau».

YcaoBusa pemeHusa 3azadyu: ComnoctaBuUTh MeXay co0OM JBa
SMITMPUYECKUX pACIpeJIeIeHUs] PEaKIINN «HAAeK/Ibl Ha yCIIeX» U «00A3Hb
HeyZauu». OTO IIO3BOJIUT IIPOBEPUTH Pa3IMuUs B pacHpeieIeHun
SMIIMPUYECKUX YaCTOT PeakIui «HaZeXkabl Ha ycuex» HU  «DOA3HDb
HeyZaun» MeXK/Iy COOOH I10 IITeCTH CTUMYJIBHBIM KapTHUHAM.

MeToa MaTeMaTHUYECKOH OOpadoTKm: Y2 —
ITupcona.

J171s1 BBITIOJTHEHHS IIOCTaBJIEHHOU 3a/JaUM COCTAaBUM JIBE TAOJIUITHI.

KpUTEPUU

Tabauua 18
AMIUpUUYECKHUE U TEOPETUUECKHE YaCTOThI pacnpeaeieHus
peaknui <HAJAEKAbI HA yeIex» N «00A3Hb HeyTaum»

5 Teoperuueckue
MIIMpUYECKUe
JaCTOThI
HaCTOThI Cymm pacpeneeHu i
PaspA/pI - KAPTHHEI Peakmuii | Peaxmuit bI Peaknuii | Peakmnuii Cynmmbr
«Hagexnaa| «00A3Hb «Hazexnaa | «DosA3Hb
Ha yCIiex»| Heyaadyu» Ha ycnex» | Heyzadm»

«Macrep usmepser
1 | AeTajab»

«IIpenogaBaTes u 106 | A 138 | b 244 | 129,1| A | 1149 | b 244
2 | yYEHHK»

«B 1exe y 102 | B 180 | T 282 | 149,2| B | 132,8 | T 282
3 | MalliHBL 108 | I 34| E 142 75,1 | L 66,9 | E 142

«Y nBepu

50 | K 87| 3 137 | 72,5 | K | 64,53 137
4 | JUpeKTopa»
99 | 1 57| K 156 | 82,6 U | 734 | K 156

5 | «Tenosex B 610po» 115 | JI 20 M 1 1 JI 63,6 | M 1
6 | «YiblOaroumicsa o 35 714 3 35

FOHOITIa»
CymMBbl 580 516 1096 580 516 1096
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PacueT TeopeTHyeCcKHX 4acTOT IIPOU3BOAUM 1O OopMYyJIE:

CymMma wacToT
£ ( CymMMagacToT ) [0 COOTEETCTEYVHILEMY cToABL
= - 3 — — — =
TeoR 10 COOTEETCTEYHIIEH CTPOKE O6man cymMMa no ctoaduy (kKoansecTEo HADMDIeHHH )

IIpumep nmopacuera:

A =244 >80
J A reop. = 1096

fB =282*@:149,2
1096

=129,1

TEOp.

u T.. (cM. TabiuIly pacuera TeOPETHYECKUX YaCTOT pacIpeaeeHus
peaKkIuil «HaJieK/1a Ha yCIIeX» U «00A3Hb HEYAaun » ).

[TopcuuThiBaeM OOIIYI0 CYMMY TEOPETHUYECKHX YacTOT (KOJIUYECTBO
HaOJIIOZIeHUI) peakluil «HaAeXKabl Ha ycIlleX» U «0O0s3Hb HEyIauu» II0
cTpokaM u ctosibraMm. OHU TOJKHBI COBIIAIAaTh: 1096 = 1096.

CymMmMa Bcex TeOpeTHUYeCKHX YacTOT JIOJ?KHa COBIIACTh C CyMMOM BcCeX
AMITUPUUYECKUX YACTOT KaK M0 CTPOKAaM, TaK U CTOJIOIAM: 1096 = 1096.

OrmpenesisieM 4HCJIO CTENIEHEeH cBOOOIbI 110 hOpMYyJIE:

v=(k-1)*(c—-1)
v=(6-1)%*(2-1)=5

[lompaBka Ha IEPEeHOCUMOCTh He HYyKHA. PacyeTbl KpUTepuUs y2
IIPOU3BOAUM IO aJITOPUTMY.

PesysibTaThl Bcex oIleparuii pacueTa KPUTEPUs ¥2 MO aJTOPUTMY
IIpejicTaBJIeHBI B Ta0OJI. 19.

Tabauua 19
Pacuer KpuTepu y2 IPH COMOCTABJIEHUY SMITUPUIECKUX
pacrnpeaejeHU peakiuil «HaJAeK/aa Ha ycIex» U «00A3Hb
Heyaauun» (1o aJaropurmy)

Aeliku TG AMnupuyeckas | Teopernyeckas (ﬁ, - (£ - fm]g
OMIHDHHCCRHX gacrora f: gacrora f; o= m 2 | f,
YacroT 2 m m fm
1 A 106 129,1 -23,1 533,61 4,13
2 b 138 114,9 23,1 533,61 4,64
3 B 102 149,2 -47,2 | 2227,84 14,93
4 r 180 132,8 47,2 | 2227,84 16,78
5 A 108 75,1 32,9 | 1082,41 14,41
6 E 34 66,9 -32,0 | 1082,41 16,18
7 K 50 72,5 -22.5 506,25 6,98
8 3 87 64,5 22,5 506,25 7,85
9 n 99 82,6 16,4 268,96 3,26
10 K 57 73:4 -16,4 | 268,96 3,06
11 JI 115 71,4 43,6 | 1900,96 26,62
12 M 20 63,6 -43,6 | 1900,96 29,89

CymMmMmbI 1096 1096 0o 149,33
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AJITOPUTM

pacuera KpuTepus y2 IIPU CONMOCTABJIE€HUH JABYX SMITUPUUECKUX
pacnpeaeeHuH peakiuil «<HaJeK/1a Ha ycIex» U «00A3Hb
Heyaauu»

1. 3amnoiHAeM AYeHKH TaOJIMIbI SMIIMPUYECKHUX U TEOPETUYECKUX
vactort (A, b, B, ', I uT.1.)

2. ITomcuuThIBaEM II0  COOTBETCTBYIOIIEMY  CTOJIOIy  CyMMY
SMITUPUYECKUX U TEOPETUYECKHX YaCTOT: ) 5 = ) reop; ). » 1096 = Y reop

1096.

3. IlomcunThiBaeM  pasHOCTH  MEXKAY  OSMIHPUYECKOH U
TEOPETHUYECKOU YAaCTOTOM IO KaXKJOHW CTPOKE U 3aIHChIBA€M HMX B CTOJIOEI]
(f> — fm). Cymma pasuocru (f;> — fm) paBHa 0.

4. Bo3BoguMm B KBaJpaT IIOJydYeHHbIE Pa3HOCTH U 3aHOCHM B
COOTBETCTBYIOITU cTo10eIr (f5 — fin)2.

5. PazpgesnsieM mosiydeHHbBIE KBaZ[paThl Pa3HOCTEH HA TEOPETHUYECKYIO

_ z
YacToTy {fafﬁ 1 3aHOCUM B COOTBETCTBYIOIIIHU CTOJIOEII.
m
_ z
6. IIpocymmupyeMm 3Ha4YeHHUS CTOJIONA {fafﬁ ), =149,33
m

7. Ilo Tabauue ompeneanM KPUTHYECKHe 3HAUYEHH — . UIA V = 5.

8. ComocrasyuseM y’,, € y., ¥ /ieJaeM BbIBOJIBL.

2 =149,33

2 — . =
Zp TPV =5 Lo =115 086(» < 0,01)

Xl > 2%, 1149,33>15,086 (p <0,01)
ITocTpouM «OCh 3HAUUMOCTHU »:

, {11,070( » <0,05)

H

3ona ne3nauumocmu HeonneoenleHtocn

3oHa 3HavumMocmu

11 15,086 ;(azm =149.3

BeIiBoa: paznuuusa MeXJy [JABYMs paclupeieIeHUsMH PpeakIuiu
«HaJIeXKJla Ha ycmex» U «0O0sI3Hb HeyJauu» IO IIeCTU CTHUMYJIbHBIM
KapTUHAM METOJUKU XeKray3eHa sIBJISIOTCA JJOCTOBEPHBIMU (p<0,01).

ITpumep 2.

Vcnonb3yss KpUTEPUN y2 MOXKHO TaKKe BBICHUTDH, COBIAJAIOT JIU
pacrpesiesieHus peakluil «HaJle’k/aa Ha ycnex» U «00s3Hb HEy/Iauu» IO
Ka)KJI01 KapTUHE.
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3amaua: BeisgBUTHh pa3indusa B PeaKIUAX ABYX BHIOB «HAAeKJa HA
ycrex» U «00sI3Hb HEy/Iaur» B OTBET HAa KapTHHY N21 «Macrep
n3MepseT eTayib» (Ne2, Nog ... N96).
YciaoBue pemieHusn 3azaum: ComocraBjieHUE JIByX dMIIMPUYECKUX
pacipezieJieHUH peakIuid «HajekJa Ha ycrex» U «00sI3Hb
HeyJauu».

MeTos MaTeMaTHYECKOU OOpadoOTKH:

ITnpcona

Jlns pacyera KpUTepUs Y2 HaM HeOOXOJUMO COIIOCTaBUTH JIBa
SMITMPUYECKUX PaCIIpe/ie/IeHUs PeaKIui «HaAek/la Ha ycrnex» U «00sA3Hb
Hey/Jaul» B OTBeT Ha KapTuHy N21 «Macrep usMepsieT AeTajib» C
TEOPETUUYECKUM pacIpe/ieIeHHeEM — paBHOMEPHBIM (TabJ1. 3.27).

Pacuer KpuTepui 2 IIPHU COIIOCTAaBJIECHHU ABYX

X2

— KpuTepum

Tabauua 20

SMIIUPUYECKHX paclpeaejTeHUN peakiui «HA/IeK/1a Ha yCIex» U
«00A3Hb HEyAAYU» B OTBET Ha KapTUHY N21 «Macrep uamepsier

AeTaJb»
Paspsi — Amnupu | Teopern ]
Bupn yeckasd | yeckas B e (h—fm— | (- fn—05)
KalliIToliHa peakIyy | 9acrora | 4acrora Jo=fm fo = fm = 0.5 0,5)2 £
i E Jm
1 2 3 4 5 6 7 8
1. «Hagexma )
«Macrep | Ha ycmex» 106 122 16 15,5 240,25 1,97
usMmepser | «bosA3HB 128 199 116 . 0405 .
TETATD» HeyJauu» 3 29 40,25 97
CymMMmBbI 244 244 o 3,94
Pacuer kpurepud y2 mo ajirOpuTMy
I. IlopcuutaemM TeopeTUYyeCKHe 4YaCTOTHI I KapTuHbl «Macrep

n3MepseT JieTajab» 1o popmyie:
n

frenp. = E

rae n — oblnee KOJUYEeCcTBO peaknusa (CymMMa SMIIMPUYECKHX YaCTOT)
Ha JaHHYIO0 KapTUHY

k

KOJIMYECTBO BUOB peakiuii (k = 2)

244

reop. = 5 = 122

I1. I onpenenenus y2 .
[To/icunThIBaEM YHCIIO CTENEHEN CBOOOIBI 110 (hOpMYyJIE:

1.

v=k—-1

KOJIMYECTBO Pa3psJIoOB IIPHU3HAKa,

v=2—-1=1

v=1
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2. Tak kak v = 1, TO HEOOXOIMMO BEJIMYUHY Pa3HOCTH 4acToT (f5> — fm)
(cTosiber 5) yMEHBIINUTH Ha 0,5 - (f; — fm — 0,5) — (cTon10e1 6).

3. BosBogum B KBaapaT mojiydeHHble pasHocTu (f; — fm — 0,5)2 1O
KaykZIoMy BUly peakmuii (crosberr 7). OHU paBHBI: 240,25 = 240,25.

4. PazpensieM moJiyueHHBIE KBajpaThl pasHocrel (f; — fm — 0,5)2 Ha
TEOPETUYECKYI0 YaCTOTY fm M IIOJydaeM JIaHHbIE IO KaxKIOMY BH/IY
peakIuii:

5)2 .25
(h-fm=057 _ 24035 _ 1 g

d. «HaaeXJa Ha YCIIEX» =

fin 122
. - fm—0.5)% 240,25
b. «GoA3Hb HEyZAUU» = o= /m=05) _ = 1,97
fin 122
(cTos1ber 8)

. - fin—0.5)%
5. OmpenensieM y2 Kak cyMMylm;m—j:
T

Zazwn(l) = 1197 +1,97 = 3,94

6. Ilo Tabmurne «Kputuueckue 3HaUeHUsI KPUTEPHUS ¥ 2» ONPeAeIsieM
KpUTUYECKHEe 3HadYeHUsA KPUTEPUs Yy2 [Js YPOBHEM CTaTUCTUUECKOU
3HAYUMOCTHU P < 0,05 U P < 0,01 IIPHU YHUCJIE CTENIeHeNH CBOOOBI — v = 1:

,  [3841(p<0,05)

{6,635( »<0,01)

ComocrasiaeM y2, ¢ y2:

Koy > Xt 394>384 (p<0,05)

BeiBoa: Paznauuusa Mexay AByMs pacIpeieIEeHHUsIMU peaKIuu
«HaJIe)KJIa Ha ycrnex» W «00sI3Hb HeyJadd» B OTBET Ha KapTuHy NO1
«MacTtep u3MepsieT AeTajb» SBJISIOTCA CTAaTHCTUYECKH JIOCTOBEPHBIMH
(p<0,05).

Kputepuii y2 — kputepuii [lupcoHa moxkeT ObITh HMCHOJB30BaH MHPU
COTIOCTaBJIEHUH Paclpe/ieJIEHUN PEaKIui «HaJlesK/Ibl Ha YCIIeX» U «00s3Hb
HeyJlauu» MO0 KakKAOW W3 IIIeCTH CTUMYJIbHBIX KAapTHH METOAUKU X.

Xekray3eHa. Pacuer kpurepus y2 HPOBOAUTCA MO AHAJOTUIHOMY
aJIropurmy.

Kp

3.3.4. Pacuer kpurepus y2 Ipu yKpymTHEHUH Pa3paAa0B
TIICUXOJIOTUYECKOTO MMPU3HAKAa, KOTOPbIN BapbUPYyeT B ITHPOKOM
AUAIa30He 3HAYeHU N

OznHO U3 OrpaHUYEeHUN KPUTEPHUSA (2 COCTOUT B TOM, UTO TEOPETUYECKU
Ha KaXKIbIH paspsj JODKHO HPUXOAUTHCA He MeHee 5 HaOJIIoeHU:
freop. = 5. 9T0 He 03HAYAET, YTO B KAXKIAOM Pa3pAIe PeaabHO JOJKHO OBITH

5 HaOJIIOAEHUI; 3TO 03HAYAET, UTO TEOPETUYECKN Ha KKABIA pa3psj, ux
MIPUXOJIUTCA 1O 5.
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Il yKpynHeHUs pa3ps/ioB TMPU3HAKA, KOTOPBIM BapbUpyeT B
IIIUPOKOM /Malla30He 3HaUeHUU, He0OXOAUMO OIIPeJIeINTh MUHUMAJIBbHYIO
TEOPETUYECKYIO YACTOTY 10 popMyJIe:

(MuHuMaJZbHCl}Z CYMMA IMNUPUHECKUX HACMON NO coomeemcm@/iou;ezl cmpOKe)
TEOp.MUHUM

f

(obwee konuuecmso nabmodeHull — 0OWaAs CYMMA SIMAUPULECKUX YACTIOM)

Ecimu  freopowmmum < 5, TO HEOOXOAWMO PpACCUMTATh MHHUMAJIbHYIO
SMIIMPUYECKYIO0 CyMMY II0 CTPOKe 110 hopMmy.ie:

MUHAMATEHAS 5 * (ob1riee KOJTMYECTBO HAOTIOAEHUH — 00IIas CyMMa SMITUPUIECKUX
SMIIMPHUYECKast _ YacToT)
cyMMa 10
CTpOKe MuHUMaJIbHAsA CyMMa SMITUPUYECKUX YACTOT IO CTOJIOIY

3aTteM OOBEIUHAIOT B OAWH pPa3psA/ SMIUPUUYECKHE YACTOThI IIO
CTPOKaM, IIPEBBIAIIUM MHUHUMAJIBHYIO BMIIMPUYECKYI0O CYMMY IIO
CTPOKE U BCe JAJIbHEUIIINE PACUYETHI KDUTEPHU %2 TIPOBOJIUM I10 AJITOPUTMY.

PaccmoTpuM pacuer KpUTEpPUs x2 NOpU YKPYIHEHUU Pa3ps/ioB
IIPU3HAKa, KOTOPBIM BapbUpyeT B MIMPOKOM /[AUAlla30HE 3HAYEHUU Ha
KOHKPETHOM IIpUMepe.

ITpumep.

Tect MioHcTepbOepra HampaBJIeH Ha OIpe/iesieHre n30upaTeIbHOCTH U
KOHIIEHTpauuu BHUMaHUA. OlleHUBAaeTCA KOJIMUYECTBO BBIIEJIEHHBIX CJIOB U
KOJINYECTBO OIIUOOK (IIPOITyIeHHbIE Y HENTPABUJILHO Bbl/IEJIEHHBIE CI0BA).
B Tekcre cozep:KUTCA 25 CJIOB: COJIHIIE, pallOH, HOBOCTb, (PaKT, SK3aMeH U
T.Jl. 3aZauya HCIOBITYeMOTO B TedeHHWe 2 MHUHYT OTBICKaTh CJIOBA U
noA4YepKHyTh. [1o JaHHON MeToANKe 00C/Ie0BAHO 2 TPYIIIBI UCIIBITYEMBIX:
riepBas (n:) = 156 yes0BeK, BTopas (n-) = 85 uesoBek [13, 137].

IAMIUpUYecKre YacTOThl IPOITyCKa CJIOB B TecTe MioHcTepOepra B JIByX
BBIOOPKaX UCIBITYEMbBIX IIPEZICTABJIEHBI B TA0JI. 21.

Tabauua 21
IMIUPUUYECKHE YaCTOThl TIPOIIyCKAa CJIOB B  TecCTe
MioHcTepOepra B IByX IPymIiax MCIbITYyEMbIX: N, = 156, n: = 85

OMIMpUYECKUEe YaCTOTHI IPOIYCKAa CJIOB
Paspanpt Bropas rpynmna (n2) = CyMMBbI

nporyck cioB | Ilepsasg rpynma (ni) = 156 P pSy;I 2 y

I o 93 22 115
11 1 27 20 47
111 2 11 16 27
v 3 15 4 19

\ 4 5 3 8
VI 5 3 11 14
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VII 6 2 3 5

VIII 7 0] 3 3
IX 8 0] 2 2
X 9 0 1 1

CymMMBbI 156 85 241

3amauva: CoBmazalOT JIKM pacHpesieyieHrus] KOJIMYecTBa OITUOOK
(IIpoITyCKOB CJIOB), BAPUPYIOIIUX B IIIMPOKOM JHaIla30HE B ABYX
TPyIIaxX UCITbITYEMBIX.

YcaoBue: ComocTaBieHUE JBYX BSMIHPUYECKUX PpaclpeesieHui
IIPOITYyCKA CJIOB.

MeToa MaTeMaTHYEeCKOM o0O0padoTku — Y2 (YyKpynmHeHHEe
pa3psAA0B NPU3HAKA, TAK KaK IPOIMYCKH CJOB BapbHUPYIOTCA B
IITUPOKOM JTHATIa30HE).

JIsi  yKpyIHEHHs pas3psjioB — IIPOMYCK CJIOB — IIPOU3BEIEM
caemytoipe pacuersl (Tabs. 3.28).
1. OnpezesTMM MUHHUMAJIBHYIO TEOPETUYECKYIO YaCTOTY 110 (OpMYJI€E:

(MuHuMaﬂbHa}Z CYMMA IMRUPUHECKUX Hacmom no coomeemcm@/iow;eﬁ C’mpOKe)
TEOP..MHHKM

(0bwee konuuecmso nabooenull — 0bWA CYMMA IMAUPUYECKUX YACTION)

.freop.:vm:-:.

85
=bhx—— =176
241

HOJIY‘-IeHHaH TEeOpeTHYEeCKadA MHHHMa/IbHAad 4YacToTa MEHBbIIEe 5
(freop.uuﬁ. = 5)

2. JIyish TOrO UTOOBI PelInTh, KaKue pa3psAabl (IIPOIyCK CJIOB) CJEyeT
YKDYIHUTD,  (freop, A0MAHA 6bITE = 5)  HEOOXOAUMO  paCCUUTATh

MHUHUMAJIbHYIO SMIIUPUYECKYIO CYMMY II0 CTPOKe 110 popmyJie:

MwuuumanbHas

SMIIHpHYEcKast (freop. MuH.) * (0OILEE KOJI-BO HAOMIOAEHUH — 00IasA CyMMa 3MIUPHUY. YaCTOT)

cyMMa I10 MuHNMaIbHAA CyMMa SMINPUYECKUX YACTOT IO CTOJIOIY
CTPOKe

MuHuMmasibH
BMHI/IpI/I?-IJéCKg}; = 228 14,17
CyMMa II0 CTPOKE 85
3. MUHUMA/JIbHYIO SMIIUPUYECKYIO CyMMYy (< 14,17) IO CTPOKE UMEIOT
paspsaas mogq N — 5, 6,7, 8, 9, 10 (Tabi. 13).
4. O0bemuHsIEM B OAUH Pa3ps/l SMIIMPHYECKHE YAaCTOTHI II0 CTPOKaM,
IIPEBBIMIAIIUM MHUHUMAJIBHYIO0 SMIUPUUECKYI0O CYMMY II0 CTPOKE
(> 14,17) — (Tab. 22).
Tabauua 22
IMIUPHUUECKHUE YaCTOTHI MMPOITyCKAa CJI0B MO YKPYITHEHUIO
Pa3psAI0B B IBYX I'PyNIax HCHBITYEMbIX

Paspsizipl — IMIUPHUYECKHE YACTOTHI IPOITYCKA CJIOB
HIEII?I;CK rpymnmna (ni) = 156 rpymmna (n2) = 85 Cymmst
1| o 93 | A 22 ] b 115
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2 1 27 B 20 r 47
3 2 11 Jil| 16 E 27
4 34 20 X 7 3 27
5 59 5} " 20 K 25
CymMMBbI 156 85 241

OmnpezenseM KOJTUUECTBO CTENIEHEH ¢cBOOOBI v I0 (popmy:ie:

v=(k-1)*(c-1),

r7ie k — KOJIM4ecTBO CTPOK (pa3ps/ioB)

C — KOJTUYECTBO CTOJIOIOB (BHIOOPOK)

v=(5-1)%(2-1)=4"1=94

V=4

[TorpaBKa Ha HETIEPEHOCUMOCTH He TpebyeTcs.

PacueT KpuTepus Y2 TpPU COIMOCTAaBJIEHUU [ABYX SMIIUPUIYECKUX
pacIipe/ieJIeHui IMPOITyCKOB CJIOB B TecTe MroHCTepbOepra 1o yKpyITHEHHBIM
paspsAaaM B JIByX TpyNIlaX UCOBITYeMbIX (N; = 156; n. = 85) MPOBOAUM IIO
aJITCOPUTMY.

Tabauua 23
Pacuer kpuTEpHs }2 MPH COMOCTABIEHUH IBYX
SMIIMPUUYECKUX pacHpee/ieHUN MPOIyCKOB CJIOB B TECTE
MioHcTepOepra nmo yKpylrtHeHHbIM pa3pAazaM B IByX Ipynnax
HCObITYyeMbIX (n; = 1563 n» = 85) Mo aJaropurmy

Auenkn dMnupuyecKas TeopeTrnueckast (fa — (f - fm]z
TaOJIUAIIBI (fa _ fm) ) M3 JmJ
€ACTOT gacrora f5 gacToTa fm fin) fon
A 93 74,44 18,56 344,47 4,63
b 22 46)56 _18,56 344a47 8}49
B 27 30,41 -3,41 11,63 0,38
r 20 16,59 3,41 11,63 0,70
il 11 17,47 -6,47 41,86 2,40
E 16 9,53 6,47 41,86 4,40
K 20 17,47 2,53 6,401 0,37
3 7 9’53 _2’53 6,401 0,67
" 5 16,18 -11,18 124,99 7,72
K 20 8,82 11,18 124,99 14,17
CymMBbI 241 241 0,00 43,95
72 =4395

[To Tabnune «KpuThueckue 3HAUEHUSI KPUTEPUA Y¥2» OIpeNesseM
KPUTUYECKNE 3HAUEHUSA KPUTEPUs y2 MPHU YUCJIEe CTelleHel CBOOOIbl — vV =
4:

, {9,488(19 <0,05)

Ao =113,277(p <0,01)
Ko > Yo 4395>13277 (p<0,01)

BeiBoa: PacnopezeseHusa OpPOIYCKOB CJIOB, BapbUPYIOIUX B
IIUPOKOM JMana3oHe, B JIByX TPyNIax CTaTUCTUUECKU JIOCTOBEPHO
pa3IUYarTCsA MeXay cobol (p<0,01).
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Tabauua 3.7
Kpurnueckue 3HaYeHUA KPUTEPHA Y2 1JIA yPOBHEU
CTAaTUCTUYECKON 3HAYUMOCTH P<0,05 1 P<0,01 IPA Pa3HOM
yucie creneneu ceo6oas1 v (mo boJabiiey JI.H. CmupaoBy H.B.)

| P | P | P |
V Jo,o5 0,01 |V Jo,05 [o0,01 |V Jo,05 [o,01 |
1 ]i3,841 [6,635 |3549,802]57.342 69 [189.391 [99,227 |
2 |l5,991 [9.210 |36]50,998|58.619]70 [90.631 [100,425]
3 7,815 11,345 |37]52,192])59,892][71 |l91,670 [101,621]
4 [9,488 |l13.277 |[38]53,384]61,162 |72 [/92,808 |102,816]
5 |11,070 |j15.086]39]54,572]/62.428][73 |l93,945 [104,010]
6 |[12,592 [16,812 |40]55,758 63,691 |74 95,081 [105,202]
7 14,067 |18,475 [41]56,042]64,950]l75 ]96,217 ]106,393]
8 15,507 |20.090|l42]58,124 |66,206|176 [97,351 |107,582]
9 _[16,919 |21,666 |43]59,304/67,459 77 98,484 [108,771 |
[10]18,307 |23,209]4460,481]68,709|78 99,617 109,958
11 |19,675 |24,725 [4561,656 ]69,957]179 ]100,749][111,144 |
\12 H21,026 H26,217 H46H62,830\71,201 H80 H101,879 H112,329\
13 [22.362 ||27,688]/47|64,001]72,443 ||81 |[103,010]113,512 |
14 /23,685 29,141 [48]65,171 |73,683 82 104,139 114,695 |
115 124,996 [30,578 |49]66,339]74,919 |83 ]|105,267]115,876 |
116 26,296 ||32,000|50|67,505]|76,154 ||84 |[106,395]117,057 |
[17 27,587 |33,409]51 [68.66977,386 |85 [107,522 118,236
18 ]28,869]|34,805]/5269.832]|78,616 ||86 |[108,648|119,414 |
19/30,144 [36,191 |5370,993]79,843 |87 ]109.773[120,501]
20]31,410 |37,566 ||54[72,153 |81,069||88 [110.898 121,767 |
21]|32,671 [38,932])55 73,311 [82,292][89 |112,022 [122,942]
\22”33.924 H4o.289H56H74,468H83,513 Hgo H113,145 H124,116 \
2335172 ]41.638 |57 75.62484,733]/91 /114,268 |125,289
24/36.415 |l42.980]58|76.778 ||85,950]l92 115,390 |126,462]
[25]37.652 |44,314 |59]77.931 87,166 |03 [116.511 |127,633]
26]38,885|45,642]/60]79.082|88,379]l94 |117,632 |128,803]
27]40,113 ]46.963]/6180.232|[89.591 |95 118,752 |129,973 ]
28]41,337 |48,278/62]81.381 |90,802]|96 [119,871 [131.141 |
29]l42.557 [49,588]/63]82.529]92,010]/97 [120,990|132,309]
30/43,773 |50.892]6483,675/93,217 |98 |122,108][133,476|
\31 H44,985 H52,191 H65H84.821H94,422H99 H123,225 H134,642]
32/46,194 |/53.4866685,965 95,626 [100] 124,342 135,807 |
33/ 47,400] 54.776/6787,108]|96,828|

134/48,602|56.061 |/68)88,250]|98,028|
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3.4. MaTreMmaTudeckKue METOAbI /1A BbBIABJICHHNA CTCIICHHN
COIJIACOBAaHHOCTH M3MEHEHHUH IICUX0/IOTHYECKHUX IIPU3HAKOB

3.4.1. Koadppunuent panrosou koppeaanuu rs Cmupmena

MeToa paHroBou koppeaanuu CnupMeHa I03BOJISET
OTpeZIeJINTh CTeleHb (CWJIy WJIH TECHOTY) KOPPEIAIUOHHON CBSA3HU
(KOppeJIAIMOHHON  3aBUCHUMOCTH) II0  BeaWuYnMHe  Ko3dduimeHTa
KOppeJAIUN U HaIlpaBJIeHHWe KOPPEeJISINOHHOU CBA3U (MOJIOXKUTEJIbHAS
«TIpsAMasg» U OTPUIATETbHAA «00paTHAA») MEXKAY ABYMS NMPU3HAKAMMU
WU AByMA NpoPuiaaMu (MepapxusaMu) IPU3HAKOB [27, 208-224].

KoppenAanuonHasa cBfA3b — 5TO COIVIACOBAHHOE HM3MEHEHHE JBYX
MIPU3HAKOB WU OOJIBIIOTO KOJHWYEeCTBA IPU3HAKOB (MHOKECTBEHHAas
KOPPEJIAIMOHHASA CBA3b), KOTOPOE MOKA3bIBAET, YTO H3MEHUYUBOCTH OTHOTO
IIpU3HAaKa HaXOJUTCA B HEKOTOPOM COOTBETCTBUHU C M3MEHUYHUBOCTHIO
ZpyTOroO.

KoaddunyeHnT paHTOBON KOPpPeJIANUN PEKOMeHAyeTCs MPUMEHATD B
Tpex cjaydasX, KOrJla HeoOXOJIUMO IIPOBEPUTh, COIJIACOBAHHO JIU
U3MEHAITCA pa3Hble MPU3HAKU y OJHOTO W TOTO K€ HCIBITYeMOIo U
HACKOJIBKO COBIIQJAI0T WHAUBUAYaIbHBIE PAHTOBble IOKAa3aTeJN Yy JBYX
HCHBITYEMBIX, V JIByX TPYTII UJIU Y UCHBITYEMOTO U TPYIIIEI.

MaxkcuMasbHO BO3MOXKHOE a0COJIIOTHOe 3HadeHHe KoadduiirmeHTa
KOPPEeJIAUH T's = 1,00; MUHUMAJIBHOE T's = O.

Kinaccudpukanyu KOppeaaiiuOHHbBIX CBA3en

Hcnonb3yloTess /ABe CHUCTEMBl KiaacCUPUKAUMU KOPPEIAIMOHHBIX
CBsA3el 10 UX cuiie: o0Ias u yacTHas.

Obmas kimaccudukamnys KOpPeIAIOHHBIX CBA3€e:

CUJIbHAA WU TeCHas pu Ko3pPUINEeHTe KOPpeasauu r| > 0,70

cpenHAsA 1pu 0,50 < |r| < 0,69

yMepeHHasd npu 0,30 < [r| < 0,49

cnabas IIpH 0,20 < |r| < 0,29

O4YeHb cy1abas pu Ir| < 0,19

YacTtHasa kinaccuduKaius KOppeasaiiuOHHbIX CBI3€EHN:

BBICOKasl 3HAUMMasi KOpPEeaIus IIPA I, COOTBETCTBYIOIEM YPOBHIO
CTAaTUCTUYECKOM 3HAYUMOCTH P <
0,01

3HAUMMas KOpPEeAIus IIPA I, COOTBETCTBYIOIEM YPOBHIO
CTAaTUCTUYECKOM 3HAYUMOCTH P <
0,05

TEH/IEHIIUA IOCTOBEPHOU CBS3U IIPA T, COOTBETCTBYIOIIEM YPOBHIO
CTAaTUCTUYECKOW 3HAYUMOCTH P <
0,10

He3HAUnMas KOPPEIs IIpU T, HE JOCTUTAIONIEM YPOBHS

CTaTUCTUYECKOU 3HAUUMOCTU
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IlepBasg  wkiaccudukanusg  IO3BOJIAET  ONPEAEIUTh  BEJIMYUHY
koadduilieHTa KOppEeJAIuYU, BTOpas — YyPOBEHb 3HAUYMMOCTH JAaHHOU
BEJTUYMHBI K03 UITEHTA KOPPEIAIUY IIPU JaHHOM 00'beMe BRIOOPKH.

Ha BesmmunHy k03dduIeHTa KOPPEJAINN BIUAET 00heM BBHIOOPKHU:
yeM OoJsipilie 00beM BBIOODKH, T€M MEHBIIEH BeJMYUHBI KOPPEAINN
OKa3bIBaeTcsi JOCTaTOYHO, YTOOBI KOppessAIus ObLIa MpHU3HAHA
JIOCTOBEepHOU (1 HA00OPOT).

KoppensinonHas cBsA3b Ha OCHOBE pacyeTa KoadduiineHTa paHrOBOU
koppesisiiuu CnupMeHa TI's W HalpaBjeHUEe KOPPEIAINOHHON CBA3U
HCHOJIb3YIOTCS IIPU CONOCTABJIEHUU:

e J[ByX IPU3HAKOB, KOJIMUECTBEHHO M3MEPEHHBIX B OJIHOM U TOHU K€

rpyiine (BbIOOPKE) UCIBITYEMBIX (110 OTHOM MJIM IBYM METOIUKAM).

e 3HAUMMOCTh PAHTOBOTO KO3(hDUIEHTA KOPPEAINU OIPe/IeAeTCA
10 KOJIMYECTBY PAHKUPOBAHHBIX 3HaueHUU N. B manHOM ciydae
N=n, T.e. KOJUYECTBO PaHXUPOBAHHBIX 3HaUeHUH N Oyjer
COBIIAZIATh ¢ 06BEMOM BBIOOPKHU (TPYIIIIBI).

e JIByX UHIMBUIyAJIbHBIX MEePAPXUU IIPU3HAKOB, BBIABJIEHHBIX Y JIBYX
HCIIBITYEMBIX II0 OJITHOMY U TOMY >Ke Habopy Npu3HakoB (0aHOM
METOJWKE), HAIpUMEpP, HepapxXus IeHHOCTEH II0 MeToauke P.
Poknua.

e /IByX IpyNIIOBBIX MEpPApPXUl MPU3HAKOB, MOJYYEHHBIX IO OJTHON U
TOHU K€ METOIUKE.

e VHAUBUAYaIbHOUN U IPYNIIOBOU MepapXyuy NPU3HAKOB, IOJTyYeHHBIX
10 OZTHOH U TOH K& METOUKE.

Bo BTOpOM, TpeTbeM U UETBEPTOM CJIydyadaX 3HAYUMOCTb PAHTOBOTO
kosdPunrenTa koppeadanuu rs CnupMeHa OIpefessaeTca 0 KOJIUYEeCTBY
paHXUpOBaHHBIX 3HaYeHUU N, rae N — 3TO KOJIMUEeCTBO MPU3HAKOB,
YYaCTBYIOIIUX B PAHKHUPOBAHUMU, A HE KOJIMUECTBO UCHBITYEMbIX
B rpymnmnax.

Ecnm abcosoTHass BeJIMYMHA I's JOCTUTAeT KPUTUUYECKOTO 3HAUEHUS
WJIY TIPEBBIIIAET €T0 — KOPPeJIAIUA JOCTOBEPHA:

T'somm. = Tskp. — KOPPEJISLMS JIOCTOBEPHO OT/InYaercsi or 0. CBA3b
JIOCTOBEPHA, €CJIHU T'symn. = Tsp. 0,05 U TEM 00JIe€e IOCTOBEPHA, €CcJau
I'somn. = I'skp. 0,01.

PaccmoTpum pacuer kKoagduIEHTa PAHTOBONM KOPPEJAIUU T
CriupMeHa Ha KOHKPETHBIX ITPUMepax.
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3.4.2. Koppesnanusa Me:xay AByMA ICUXO0JIOTNYeCKUMHU
IIpU3HAKAMU

ITpumep 1.
3azaua — BbIsIBJIEHUE CTENIEHU COTJIACOBAHHOCTU U3MEHEHUHN
YciaoBusA — 1 BBIOOPKA UCIBITyEMbIX (N=20)
MeToauku — 2:
1. JImyHOCTHAA IIKasa MposiBiaeHus TpeBoru (J:x. Teimop)
2. OmpocHuk «PEN» (I'arc n CubmyiaAii3eHK)

[To mepBoil MeToAVKe OBLI OIpe/eseH YPOBEHb TPEBOTH Y KaXKOIO

HCIIBITYEMOT'O, IIO BTOpOfI — OIEHEHbI TaKue IICUMXHUYECKHE CBOMCTBaA
JINMYHOCTH: OKCTPpaBEPCUA-UHTPOBEPCHAI, HeﬁpOTHBM, IICUXOTU3M,
HNCKPEHHOCTbD.

Bech HCXOAHBIA OSMIOUPUYECKHNM MaTepuas ObL1 TabyaupoBaH
(rIpencTaBiieH B CBOAHBIX TaOJIHUIIAX).

Jlajiee  mpejamnoJsiaraercsi ~ YCTAaHOBUTb  HaJIUUYHe  CBA3aHHBIX
(corstacoBaHHBIX) U3MEHEHUU (KOPPEJIAIUI0) MEXKy YPOBHEM TPEBOTH U
YPOBHEM HEHPOTHU3MA.

JIJisT 3TOTO OIEHUM pe3yJIbTaThl YPOBHS TPEBOTU U YPOBHS
HeHWpOTHU3Ma I10 CBOJIHBIM Tabsumam (Tabs. 1, 2).

Tabauua 1
OneHka ypOBHS TPEBOTH (B 0a//1aX) MO METOAUKE
«/INYHOCTHAA NIKAJIA IPOABJIEHUS TPEBOTU» B TPYIIIIE
HCHBITYyeMbIX (N=20), (B %)

basinbl YpOBEHb TPEBOTU n %
1. 40-50 OYEeHb BBICOKUU 5 25
2. 25-40 BBICOKHUH 5 25
3. 15-25 cpenHuii (c 5 25
TeHJIeHIIueH K
HU3KOMY)
4. 0-5 HU3KHH 5 25
Tabauua 2

Ounenka ypoBHA HeVpoTu3Ma (B 6a/1J1ax) 1Mo OMPOCHUKY
«PEN>» B rpynine ucnbITyeMbIx (n=20), (B %)

basniet YpoBeHb n %
HENPOTU3MA

1. 17-26 BBICOKHUM 10 50

2. 8-16 cpeHun 5 25

3. 0-7 HUB3KHUU 5 25
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AHanu3 pe3yJsIbTaTOB IIOJYYE€HHBIX JAHHBIX CBUJIETEJIBCTBYET O
Ipeo0JIaIaHUH y UCIIBITYEMbBIX JIAHHOU T'PYIIIBI BBICOKOTO YPOBHS TPEBOTH
(50%) u BBICOKOTO YPOBHS HelipoTtuaMa (50%).

BsI6OOp MeTOoa MaTeMaTUYECKONU 00pPaboTKH

[To Tabnune «Knaccudpwukanusa 3a7jad W METOJOB WX peIIeHUsI»
ompesiesisieM:

YciaoBue: 1Ba npu3HaKa:

e BBICOKUU YPOBEHH TPEBOTH;
e BBICOKHU YPOBEHb HEHPOTU3MA.

3ajgaua: BeIABUTD CTENEHD COIVIACOBAHHOCTU U3MEHEHHU.

MeToa MaTreMaTUYecKON oOOpabdoTKu: Is — Ko3hDUIUEHT
paHTOBO# Koppessanuu CimpMeHa.

VuauBuayabHbIe 3HAUEHUS PU3HAKOB «BBICOKUH YPOBEHD TPEBOTH »
1 «BBICOKHUH ypOBEHb HelipoTu3Ma» (B Oajiax) i pacuera d2 paHTOBOIO
ko3 durnenTa koppesnsanuu CrmmpMeHa s (n=10) mpejcTaBaeHbl B Ta0JI. 3.

Tabauua 3

HNHaauBuyaIbHbIE 3HAUYEHUS IPU3HAKOB «BBICOKUY YPOBEHb
TPEBOTU» U «BBICOKHUY YPOBEHb HEHMpPOTU3Ma» (B OaLy1ax) s

pacuera d2 panroBoro ko3gPunreHra koppeaanuu CnupMeHa rs

(n=10)
Bricokuii ypoBeHb BoIcOKUI ypOBEHD
HcnrbiTye TPEBOTH HEHpOTHU3Ma d (Paur:- e
MbIH NuauBuayaabHbIe o NupuBuayanbHbI PanTs Panr.)
3HAUYECHUA € 3HauEeHUusA
1 2 3 4 5 6 7 8
1| Y.C 28 1 18 2 -1 1
2 | I.K. 45 8 23 7 1 1
3 B.P. 43 6 24 8 -2 4
4 | T.C. 44 7 25 9 -2 4
5 | .M. 46 9 22 6 3 9
6 | NJL 50 10 26 10 o) o)
7 | K.IL 30 2 17 1 1 1
8 | JLT. 35 3 20 4 -1 1
9 | M.H. 38 5 19 3 2 4
10 | H.X. 36 4 21 5 -1 1
Cymmbt (3) 55 55 0 26
AJITOPUTM

pacuera ko3¢ PuUIEeHTa paHTOBOM Koppesaanuu CiiupMeHa r's

Pacuert ko3 Ppunuenra
PaHTOBOU KOPPEJIAIUN IIpumep
ConupmMeHa rs

I. Onpenpenutrp, kakue 1Ba |l
IIpU3HAKa, H3MEepPEeHHbIE IO 2 | 1 BEIDOPKA UCHBITYEMBIX — N=20
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PA3HBIM METOJIMKaM B OJIHOU U
TOU xKe TpYyIIIIE oyzyT
y4acTBOBaTh B COIIOCTaBJIEHUU
Kak nepeMeHHble A u B.

2 METOAUKH:

JINuHOCTHAsA  IIKajla  HIPOSIBJIEHUA
tpeBoru (/I:x. Teittop, 1953)
OnpocHuk «PEN» (Tanrc u
CubmyuiaAii3eHK)

2 MpU3HaKa:
e BBICOKUI YPOBEHb TPEBOTH;
e BBICOKHUI YPOBEHb HEUPOTHU3MA.

I1.

2.1. CocraBUTb TaOTHITY
WH/INBU/Ty JTbHBIX
KOJINYECTBEHHBIX 3HAUYEHUU
PAaHXKUPYEMbBIX IPU3HAKOB U
pacdera d2 IS PaHTOBOIO
KosdPunreHTa KOppeIAun
Cnupmena rs.

2.2. Ilpu paHKXUpOBaAHUU
HAUUCIISAETCA paHT 1
HaUMEHbIIIEMY  3HAUEHUIO B
COOTBETCTBUM C  [paBUIAMH

paHXKUPOBaHUA. 3aHECTH PAHTH B
crosiber] Paura u crosiber; Paurs.
2.3. IlopcumraTh CyMMy paHTOB
10 JBYM PaAHKHUPYEMBIM
IIPU3HAKAM KaK IlepeMeHHbIe A U
B

Y PaHrA = Y pPaHrs

I1.

2.1. Tabsmna 3
Cros10e11 TaOJIUIIBI 3
CroJiber TabIHIBI 5

2.2, Tabsmna 3
Cro10e11 TaOJIUIIBI 4
Crosnber TabIUIBI 6

Y PaHI0B; = ) PAHTOB>
55=55

ITII. Tloacuyutath pasHoctu d
Mexay panraMu A u B 1o
Ka)XJIOU CTPOKe TaOJumbl U
3aHecTH B croJsiber; Tabsmnsl d
(panra- pasrs)

ITI. Tabauna 3
Cronben; 7 — d (Paur;-PaHrs,)

IV. BosBectu ka)xayro pa3HOCTh B
KBajapar: dz2
IlogcuutaTh CyMMy KBaJpaTOB

>dz

IV. Tabauma 3
Cronber; 8
>d2 =26

V. Ilpu HaIUYUKM OJUHAKOBBIX
PAHTOB PACCUUTATH ITOMIPABKH:
Ta=Y(a3-a) /12

Tp=Y(b3-b) /12

Yi(H

a — 00BbeM KaKJAOW TpyMIIbI
O/IMHAKOBBIX PAHTOB B PAHTOBOM
pAny A;

b — o00bpeM KaxkI0W TPYIIIbI

V. OquHakoBbIe paHTU OTCYTCTBYIOT.
PaccuuTthiBaTh IONIPAaBKU HET
HEOOXOMMOCTH.
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OJWMHAKOBbLIX PAHI'OB B PAHI'OBOM

pany B.
VL PaccuurtaTth panroBbiii | VI.  PaccumtbiBaem  k03pGUIIEHT
K03 DUITUEHT KOPPEJALNY | PAHTOBOU KOPPEJIAIUU I's 10 PopMyJIe:
CrimpMeHa rs1io popmyiie: re=1-6eg ES

6.1. IPU OTCYTCTBUU OJMHAKOBBIX i S
PaHroB: . STl 0.@o0o—n TT0-99°
re=1- 6 1 -8 0153 = 0842

o T ra — = ] -0, =10,

N = (N 13 990

6.2. IIPpN HAJIU4YUHN OANMHAKOBBIX

PaHIOB:
Td*+ T, + Ty

m=1—6= N-(Ni D)

rze:

¥ d? — cymMMa KBa/ipaTOB Pa3HOCTH
MEe>K/Ty paHTaMUu;

T. u T, — 1wompaBku Ha
OZIUHAKOBBIE PAHIH;

N - KOJINYECTBO

MCIBITYEMbIX, YYaCTBYIOUINX
B PAHKUPOBAHUU.

6.3. Koaddunuent paHroou
KOPpEeJIAIUU I's - 3TO
SMOUPUYECKOE 3HAUYEHUE Ts.

Psonn.= + 0,842

VII. Ilo Tabmune «Kpuruueckue

3HAUEHUA BbIOOPOUYHOTO
ko3 duIeHTa KOppeIAalun
paaroB (mo B.FO. VYpbaxy)»
ompejiessseM KpUTUUYECKHE
3HAUYEHUS Tskp. JJIA JAHHOTO N —
KOJIMYECTBA HCHOBITYEeMBIX,
y4aCTBOBABIIIUX B

paHKHUPOBAaHUMU.

VII. B pankupoBaHUM y4aCTBOBAJIIU 10
HCIIBITYEMBbIX.
N =10
I'sip. IIPU N=10

VIII. EcA Tspwn. MPEBBIMIAET Tsxp.
WIN, N0 KpallHel Mepe, paBeH

eMy, KOpPEeJsSIus JOCTOBEPHO
oTJIm4YaeTcs oT HyJs (0).

CBa3p ZIOCTOBEpHAaH, ecau
Tsowun.2Ts 0,05 HU TeM 0OoJiee
JIOCTOBEPHASA,  €CJIH  Tsomn.>Ts
«p.0,01.

VII. Vsamn.>Tskp.

0,842>0,640 (p<0,05)

0,842>0,790 (p<0,01)

Koppensanusa Meky BBICOKUM YPOBHEM
TPEBOTM U  BBICOKUM  YPOBHEM
HEUpOTHU3Ma B TPYIIIE MCIBITYEMbBIX
CTaTUCTHYECKH B3HaumMma (p<0,01) ©
ABJIAETCA MOJIOKUTEJILHOU (+).

Pacuer kosdduimenta paHroBou koppesaanuu CoupMmeHa rs ¢
VICIIOJIb30BaHMEM TabysmyHOro mporeccopa MS Excel mpuBeneH Ha puc.

3.4.1.
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A | B | c | D ] E | F [ & [ H |

; PacdeT K03 PHIDICHTA pAHT OB 0H KOPP e IHIHH CITHPMEeHA I

Brcoxu#i vpoBEHE TREEOTH Brcorni ypopent
2 HEHApOTHIMA d (Fanr - =

HugueHgyalbHEIE HunueeHgyalbHEE Pawury) d
3 HcneryeMeri SHAYEHHA Fanr; SHAYEHHA Faury
4 1 2 3 4 5 6 7 8
5 1 V.C. 28 1 18 12 -1 1
B 2 IE. 45 [ 23 [7 1 11
7 3 B.P. 43 [ & 24 IE [-2 [4
8 4 r.C. 44 | 7 25 |E [ -z [4
9 5 J.IL 46 IE 22 G [ 3 9
10 6 H.IL 50 | 10 26 [10 | o 0
11 7 KIL 30 2 17 [ 1 | 1 1
12 8 ILT. 35 3 20 | 4 | -1 [1
13 9 M 38 I 19 | 3 | 2 [ 4
14| 10 HIL 36 / 4 21 E [ -1 J 1
15 Cynmaer (5) / 55 215 [ 55
16 — .-‘\
17| [=PAHM(CA$CE4$CF13.1) |f [=PAHM(EASESASES 13 1) |—, Jm J
18 [zD4-F4 ]
19
20 |7 sopan = | 0842424 |=1-B"H14/(A137(A1372-1)) |
21

Puc. 3.4.1. Pacuer ko3 PpunueHra paHroBou KOPpPeEJIAIUA

CnupMeHa rs ¢ HCII0JIb30BaAaHHUEM TaOIUYHOIO ImpoIrieccopa MS

Excel

I[JI}I BbIUMC/JIEHUA paHra HCIIOJIb3YETCA BCTPOCHHAA CTATHCTHUYECKad

(byHKIUA PAHT(41CII0;CChLTKA; IOPAIOK)

Cunarakcuc QyHKIMMN PAHT (41ci10;CChUIKA;IOPAIOK), TTI€E

Yucio — 4uceiio, AJ1s1 KOTOPOTO OnpeesisieTcs paHrT.

CcpUIKa — MacCHUB WJIM CChLIJIKA Ha CHHUCOK uncesl. HeuncsioBble 3HaUEHUS B

CCBLJIKE UTHOPUPYIOTCA.

ITopsimoK — YKMCII0, OIIPEIEIISAIOIIEE CIIOCO0 YIIOPALOUEHUS.

Ecnu mopsagok paBeH O (Hyio) wim omyineH, To Microsoft Excel
ompeiesisieT PaHT Yucila TaK, KaK ecid Obl CChLIKA ObLIa CIIHUCKOM,
OTCOPTUPOBAHHBIM B MOPSJIKE YOBIBAHUS.

Eciu mopsiiok — J11000e HeHyseBoe 4mceio, To Microsoft Excel
ompejiesisieT PaHT Yuciia TaK, KaK ecid Obl CChLIKA ObLIa CIHCKOM,
OTCOPTHUPOBAHHBIM B ITOPS/IKE BO3PaCTaHUSA.

3ameuanue. [Iyia noacdyetra paHroBou koppessanuu CoupMmeHa Ts

HEKOPPEKTHO HCII0JIb30BaTh BCTPOeHHYI0 GhyHKIHI0 MS Excel KOPPEJI.
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3.4.3. Koppesnsanusa Mme:xay AByMA IrpylnnoBbIMUA
epapxuaMM IPU3HAKOB

ITpumep 1.

B uccienoBaHuu, MOCBAIIEHHOM ITPo0OeMe IIEHHOCTHON OpPHUEHTAIINH,
BBbIAABJIEHbl MepPapXuyd WHCTPYMEHTAJIbHBIX II€HHOCTEH II0 METOJUKE
M.Pokuua y 2 TpyIII UCIBITYEMBIX (1; = 20 U N2 = 20).

[To Tabnume «Knaccudwukanumsa 3a7ad W METOJOB HX PeIIeHUsI»
oIpeiesisieM:

3agaua: BBIABUTH CTENEHDb COIJIACOBAHHOCTU M3MEHEHUN HepapxXuu
WHCTPYMEHTAJIbHBIX [IEHHOCTEN.

YciaoBue:

e JIBe I'PYIIIIOBbIE HEPAPXUU TPHU3HAKOB,;

e JIBE IPYIIIBI UCIBITYEMBIX (; = 20 U N» = 20);

e MerTomuka «lleHHocTHBIe opueHTanuu» (M.Pokwu), cnucok b
(MHCTpYMEHTAJIbHbIE [IEHHOCTH).

MeToa MaTreMaTUYecKON oOOpabdoTKu: Is — KOo3hDUIUEHT
paHroBou Koppessauu CiupMmeHa.

Hepapxuu UHCTPYMEHTAJIbHBIX IIEHHOCTEHN TPYIIIUPYIOTCS 10 MTOPAIAKY
VX 3HAYMMOCTH JJISl UCIIBITYEMBIX B KQKJIOU TPYTIIIE.

Pe3ynbTaThl 3HAUUMOCTU UEPAPXUU UHCTPYMEHTAJIBHBIX IEHHOCTEN U
pacuer d2 aja padroBoro koaddunmenTa koppensanuu CrmpMeHa I's IpU
COTIOCTABJIEHUH JIBYX I'PYIII UCHBITYEMBIX IIpe/ICTaBIeHbI B TA0I 4.

Tabauua 4
Pe3yabpTaThl 3HAUNMOCTHU MEPAPXUU MHCTPYMEHTAJIBHBIX
IeHHOCTEeU U pacueT d2 ajia paHroBoro kos¢gdunuenra
Koppeasanuu CnupMeHa rs Ipyu CONOCTaBJIEeHHUH AByX I'PyHIT
HCHBITYEMbIX (n; = 20 U N2 = 20)

I'pymnma (n1=20) I'pynmna (n2=20) d
HNHcTpyMeHTanbHbIE Mecro Mecro
(Paur:- | d2
IIEHHOCTH 3HauuMmocTH | PaHr: | 3HaumMocTtu | PaHr. Parrs)
IIpU3HAKA IIpU3HAKA ?
1 2 3 4 5 6 7
1. AKKypaTHOCTb 1 1 2 2 -1 1
2. BocnuTaHHOCTH 17 17 10 10 7 49
3. BbIcokue 3ampocht S S5 1 1 4 16
4. Kv3HepagoCTHOCTh 7 7 g g _2 4
5. HcnostHUTETbHOCTD Z 2 8 8 _2 196
6. Hes3aBucumocTb 10 10 11 11 -1 1
7. HenpuMupumocTbh K
HeJIoCTaTKaM B cebe
U JIpyTUX 6 7 7 -1 1
8. Ob6pa3oBaHHOCTH 9 9 12 12 -3
8 8 13 13 -5 25
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9. OTBeETCTBEHHOCTH 11 11 14 14 -3 9
10. Panmonanmam 12 12 4 4 8 64
11. CaMOKOHTpPOJIb
12. CmeJsiocTh B
OTCTauBaHUU 18 18 9 9 9 31
CBOEr0 MHEHWUH, 16 16 17 17 1 1
B3TJIAZIOB 14 14 18 18 -4 16
13. TBeppas Bosia 13 13 15 15 -2 4
14. TepnuMocThb 2 2 3 3 -1 1
15. lITupoTa B3rIs10B
16. YecTHOCTD
17. 9PPEeKTUBHOCTL B
Aenax 15 15 16 16 -1 1
(Tpymontobue,
3 EKTUBHOCTh B
pabore)
18. YyTKOCTB
Cymmsbi (3) 171 171 308
AJITOPUTM

pacuera ko3¢ dHuIueHTa paHroBou koppeaanuu CnupMeHa r's

Pacuert ko3 Ppunmenra

PAHTOBOM KOPPpeJIAIuU IIpumep
CnoupmMmeHa rs
I. Omnpenenurb, xakue 1Be |l MeTtoauka «lleHHOCTHBIE
viepapxXyuM IIPU3HAKOB 110 OAHOMY | opueHTarun» (M.Pokuu): coucok b
U TOMY e Habopy IPHU3HAKOB | (MHCTPYMEHTAIbHbBIE IIEHHOCTH).
OJTHOU U TOU K€ MEeTOJIUKU OYyZyT | YUacTBYIOT B COIIOCTaBJIEHUU
y4acTBOBaTh B COIIOCTABJIEHUM | HHCTPYMEHTAJIbHBIX IIEHHOCTEH JIBE
Kak nepeMeHHble A u B. IPYIIIIBI UCIIBITYEMBIX:
n;=20
n>.=20
II. IIpencraButh Tabmumy s |11 Tabsiuna 4.
PaHKUPOBAHUA Hepapxumn
IIPU3HAKOB, VYYAaCTBYIOIIUX B
COIIOCTABJIEHUM.
I1I. IT1. Tabsna 4

3.1. IIpopaH:xkupoBaTh 3HAUEHUE
riepeMeHHON A. 3aHeCTU PAHTH B
crosibery (Paury) Ttabsuimpl 110
MOPAZKY HOMEPOB IPU3HAKOB.

3.2. IIpopaHkupoBaTh 3HAUEHUA
nepeMeHHOU B. 3anectu paHru B
crosiber; (PaHr.) TabauIbl IO

Cronbern 3 — (paHr:)
Cronber 5 — (paHrs.)
Y PaHIO0B; = ) PAHIOB::
171=171
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TIOPSIZIKY HOMEPOB IIPU3HAKOB.

3.3. ITpu paHXUPOBAaHUU
HAUMCIISAETCSA paHT 1
HaUMEHbBIIIEMY  3HAQUEHUIO B
COOTBETCTBUM € IpaBWIaMHU
pPaHXXUPOBaHUS.

3.4. Illogcuuraty cymMmy paHros
II0 IByM IIepEMEHHBIM:
Y PaHIOBA = ) PAHIOBg

IV. Ilopgcumrath pasHoctu d
Mexxay paHraMmu A u B mno
KaKJIOW CTPOKe TaOJUIbl W
3aHecTH B cTosOer; Tabyumbl d
(paHra- panrs)

IV. Tabsuna 4
Crosnber 6 - d (Paur;-Panrs,)

V. Bo3BecTu Kaxayl pa3HOCTh B
KBajipat: d2
[logcunTaTh CyMMy KBaJpaToB

>dz

V. Tabiuna 4
Crosber 7 — d2
>d2 =308

VI. Ilpu HamMyuu OAWNHAKOBBIX
PAHIOB pacCUNTATh IIOIIPABKU:
Ta=>(as-a)/12

Tpr=Y(b3-b) /12

r7ie: a — 00beM KaKJIOU T'PYIIIIbI
OZINHAKOBBIX PAHTOB B PAHT'OBOM
psaagy A; b — obbem Kaxkmou
rPyInObl OJWHAKOBBIX PAHTOB B
paHroBoM psaay B.

VI. OnnHakoBble PAHTH OTCYTCTBYIOT.
HeT He0O6XOUMOCTH PaCCUUTHIBATh
IOIIPABKHU.

VII. PaccuutaTh  paHTOBBIU
K03pdUIUEHT KOppesanuu
CnupwmeHa rstio popmyJie:

7.1. IPU OTCYTCTBHUU OJINHAKOBBIX

PAHTOB:
CEIN:

7.2. IPU HAUIAYUU OJUHAKOBBIX
paHTOB:

6Td*+ T+ Ty
rs=1- N+(N:-1)
rme Yd2— cymMma KBajpaToB
PA3HOCTHU MEKAY PAHTaAMU;
T. mu Tp — TmoIpaBKU HA
OJJHAKOBbIE PAHTIH;
N — KOJWYEeCTBO IIPU3HAKOB,
YJaCTBYIOIIUX B PAHKUPOBAHUU.
7.3. KoaddumueHt paHroBou
KOppeJIAluU I's — 9TO

T‘S:l_

VII. PaccuuteiBaeM  KO3(pPUIIEHT
PAHTOBOM KOPPEJISINHU T's TI0 hopMmyJie:
=1 6 eNd?
T TN D
L _,__ 6%300 _ . 6+300 _
T T ig8.(324—1) = 1B+-323

1800
=1-——=1—-0310=0,690

5814

T'somn.= 0,690
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OMIIMPHUYECKOEC SHAYECHHUE Is.

VIII. Ilo Tabiuie « Kputnueckue

3HAUEHUs BBIOOPOYHOTO
Ko3(duIimeHTa KOppeIAIuu
pauroB (mo B.}O. VYpbaxy)»
oIpefiesiseM KpUTUUYECKHE

3HAQUEHUS T'sxp. JJIA JAaHHOTO N —
KOJINYECTBA IIPU3HAKOB,
y4acTBOBaBIIINX B
paHKMPOBAaHUMU.

VII. B paH:KHUpOBAaHUM y4acTBOBaIU 18
IIPU3HAKOB.
N =18
Isxp. IIPH N=18

IX. Eciu TIsoun. IPEBBIMIAET Tsgp.
WU, II0 KpallHEU Mepe, paBeH

€My, KOPPEJAHs JIOCTOBEPHO
oTIn4aeTcs oT HyJis (0).

CBa3b JIOCTOBEpHas, ecyu
Isowun.2Ts xp.0,05 U TeM OoJee
JIOCTOBEPHAsA, €CIU  Tsoum>Ts
Kp.0,0l.

IX. I'somm. > Tskp.

0,690> 0,470 (p<0,05)

0,690> 0,600 (p<0,01)

Koppensamusa  Mexay  HUepapxusMu
WHCTPYMEHTAJIbHBIX II€HHOCTEH JBYX
TPYIII CTaTUCTHUYECKU 3HaAUNMa
(p<0,01) U ABIAETCA MHOJIOKUTEJIHbHOU
(+).

ITo JTAHHBIM TaOJINITBI MO>KHO
OIIPE/IE/TUTD, qTO OCHOBHBIE
pacxXoKaeHUA NPUXOSATCA Ha IIEHHOCTH
«BocnuTaHHOCTD, «CmeJioCcTh B
OTCTauBaHUU CBOETO MHEHUS,
B3IJIAZI0B» U «TBeppad BosisA». Pauru
OCTAJIbHBIM II€HHOCTEH JIOCTaTOYHO
OJIN3KH.
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Kpurnueckue s3HaueHua kpurepua 4. Cnupmena

Tabauua 3.8

(k03 PpunueHT pAHTOBON KOPPETAIAN)

O0bem |YpoBenb 3HaunMoctu| O0beM |YpoBeHb 3HaunMocTu| O0beM |[YpoBeHb 3HAUMMOCTU

BBIOODKH| 0,05 0,01 BBIOODKH| 0,05 0,01 BBIOODKH| 0,05 0,01
5 0,94 -—- 17 0,48 0,62 29 0,37 0,48
6 0,85 -—- 18 0,47 0,6 30 0,36 0,47
7 0,78 0,94 19 0,46 0,58 31 0,36 0,46
8 0,72 0,88 20 0,45 0,57 32 0,36 0,45
9 0,68 0,83 21 0,44 0,56 33 0,34 0,45
10 0,64 0,79 22 0,43 0,54 34 0,34 0,44
11 0,61 0,76 23 0,42 0,53 35 0,33 0,43
12 0,58 0,73 24 0,41 0,52 36 0,33 0,43
13 0,56 0,7 25 0,4 0,51 37 0,33 0,43
14 0,54 0,68 26 0,39 0,5 38 0,32 0,41
15 0,52 0,66 27 0,38 0,49 39 0,32 0,41
16 0,5 0,64 28 0,38 0,48 40 0,31 0,4
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3.5. Kpurepuii OoieHKH CTAaTUCTUIECKOM JOCTOBEPHOCTU
CABUTOB MMOKa3aTeJied IICUX0JIOTHYECKUX MPU3HAKOB MO/
BJIMAHUEM 3KCIIEPUMEHTAIHLHBIX BO3/I€ICTBUU IIPY HAJTUIUH
JIBYX 3aM€pPOB

3.5.1. G — KpuTepuii 3HaAKOB

Kputepuii 3HakoB G IpeHa3HA4YeH /JIsI OLIEHKU JIOCTOBEPHOCTH
CABUTA B 3HAUEHUAX HCCJIEyeMOTO IPHU3HAaKa IIPHU YCJOBHHU: JBa 3aMepa
(«mo» W «Iocyie») HA OJHOM M TOW K€ BBIOOPKE HCIHBITYeMbIX. OH
II03BOJIAET YCTAaHOBUTH OOIllee HaIpaBJIeHHEe CABUTa KCCJIEAYEMOTO
IIPHU3HAKa: B KaKyl0 CTOPOHY B BHIOOPDKE B II€JIOM U3MEHSIOTCS 3HAUEHHS
IIPHU3HAaKa IIPU IePeXo/ie OT MIEPBOr0 U3MEPEHHS KO BTOPOMY. VI3MeHAI0TC s
JIV TIOKa3aTeJId B CTOPOHY YJIYYIIIEHWs, ITOBBIIIEHUS WJIN YCUJIEHUS, WU,
Ha000OpOT, B CTOPOHY yXY/IIEHUs, IOHMKEHUA WU ocaabaeHus [27, 77-
871].

ITokazaHMs K UCIIOJIb30BAHHIO KpUTEPHU 3HAKOB G:

1. Kpurepuii 3HaKOB IIPUMEHSETCA K CABHTAaM, KOTOPbIE MOTYT OBIThH
U3MepeHbl KaK KOJIMYECTBEHHO, TaK M KadeCTBEHHO (HampuMmep,
U3MEHEHHEe OTPUIIATEeJILHOTO OTHOIIEHWSA K 4YeMy-JIubo Ha
IIOJIOZKUTEJILHOE).

2. KonngecTtBo HaOIO/IeHWE B 000MX 3aMepax — He MeHee 5 U He
0oJtee 300.

3. Kpurepuii 3HakoB G HCHOJIB3YeTCA I OLIEHKH CTAaTHCTHYECKOU
JIOCTOBEPHOCTH CABHUTra TMOJ, BJHUAHUEM SKCIIEPUMEHTAIbLHBIX
BO3/I€HICTBUH.

OOBeKT comocTaBjeHuss ¢ ycaoBusg s G-KpuTepus 3HAKOB

IIpe/ICTaBJIeHbI B Ta0JI. 1.

Tabauua 1
ITokazaHusA Ajia npuMeHeHuss G-KpuTepusi 3HAaKOB B
3aBHCHMOCTH OT 00bEKTAa CONMOCTABJIEHUH U yCJIOBUS

Bunpr OO6BeKT Yenosusa Kpureputii onjeHKH
C/ZIBUT'OB COTIOCTaBJIeHUN JIOCTOBEPHOCTHU CZIBUTA

Koin-Bo | Kos-Bo
3aMepoB| rpynn

CoBuru nomOaHU U Te Ke G-KpuTepuil 3HaKOB
BJIUSTHUEM [0Ka3aTesu, U3MepEHHbIE
DKCIIEPUMEH [y OJTHUX U TeX Ke
TaJIbHBIX HMCHBITYEMBIX /10 U ITOCJIe
BO3JIEUCTBUHUBO3IEHCTBHUSA:

a) IIPH OTCYTCTBUU 2 1
KOHTPOJIbHOU T'PYIIIBI
0) mpu HAJTUIUU 2 2 BapuanT 1 —
KOHTPOJIBHOU TPYIIITHI COTIOCTaBJIEHNE 3HAYEHUH
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«I0» U «II0CJIE» OTAEJTIBHO
[0 SKCIEPUMEHTAJIbHON U
KOHTPOJIbHOU T'pyIIIIam:
G-KpuTepuil 3HaKOB;
BapuaHT 2 —
COTIOCTaBJIEHNE CABUTOB B
JIBYX TpyIIIax:
Q-kpurepui;

U-kpurtepuit ManHna-
YurtHu;

@*-kpurtepuii @uiepa.

IlokazaHueM JIA BbBIOOpa MaTEMAaTUYECKOro MeToZa C
HICIIOJIb30BAaHUEM KPpUTEPUA 3HAKOB G ABJIAETCA BhIJIieJIEHUE TPeX
BH/0B CIBUTOB:

e TUIIHMYHLIE WIN IIpeobsafariye (pa3HOCTh MEXK/Ty MOKa3aTe I sIMU

«IIOCJIE» U «JI0») MOTYT OBITh KaK cO 3HAKOM (+), Tak u (—).

e HETUIIMYHBIE WJIN HelpeoOsamawmue (pa3HOCTh  MEXKIY
IIOKA3aTe/IAMU «II0CJe» U «J0») MOIYT OBITh KaK CO 3HaKoM (+),
Tak u (—).

e HyJIeBble CZIBUTH (O) — Pa3HOCTh MEXKAY ITOKA3aTeIIMU «IIOCIe» U
«10» paBHa Hys0 (0). IIpy HaTUYUM «HYJIEBBIX» CJIBUTOB 00IIiee
KOJIMYECTBO MCIBITYyeMBbIX (Nn) yMeHbBIIaeTcsl Ha KOJIMYECTBO
HCIBITYEeMBIX (1), UMEIOIIHUX «HYJIEBbIE» CABUTH.

CyMMa TUIUYHBIX U HETUIIUYHBIX CABHUIOB CUHUTAETCS KPUTHUECKUM
sHaueHneM G (Gyp) /Ul TaHHOTO YMcia HAOMAeHUN (Nm+Ny), KOTOpOe
ompenensercs mo Tabauie «Kputnueckue 3HaueHUS KpUTepHUsl 3HAKOB G
JUIsT YPOBHEU CTAaTHUCTUYECKON 3HAYMMOCTU P<0,05 U P<0,01» (mo OysHy
I.B., 1966).

CymMMa HeTUIUYHBIX (HEmpeoOJIa/lalolnX) CABUTOB JUIA JAHHOTO
yucsa HaOJoAeHu (Ny) CUNTaeTCs] SMIUPUIECKUM 3HAaUeHUEeM KPUTEpUs
3HaKOB G (Goyn.).

ITpeobnamanne «TUIMHYHOTO» CABUTA SIBJAAETCA CTAaTHCTHYECKU
JIOCTOBEPHBIM, ecIu Goun, HIKE WIH paBeHGy. (P<0,05) u Tem Oosiee
JIOCTOBEPHBIM, eI Goun, HUKE UK PaBeH Gyp. (P<0,01).

Takum ob6paszom, coroctaBiaeHUE Goun. U Gyp. ABJISAETCA JOCTOBEPHBIM B
TUITUYHYIO CTOPOHY, €CJIH:

Gowm. SGKp. (pS0,0S; pS0,0l)

IIpu sToM ycsnoBuu npuHumaercd Hi, a Ho— oTBepraerces.

[Ipu wucCIoNb30BaHUM KpUTepHUs 3HAKOB G 11 MaTeMaTHYECKOU
00pabOTKH Pe3YyJIbTATOB IICUXOJIOTUYECKUX HWCCIENOBAHUN HEOOXO0IMMO
IIPAaBUJIBHO  TPaKTOBaTh  3HAYMMOCTh  IIOJIyYEHHBIX  JAHHBIX  C
«TUIMMUYHBIMU» U «HETUIIUYHBIMHU» CABUTAMHU, KOTOPbIE MOTYT OBITh KaK C
TIOJIOXKUTEIbHBIMU (+), TaK U OTpUIlaTeIbHBIMU (—) 3HaKamu. Hampumep,
ObLI U3MEPEH YPOBEHDb TPEBOTH «JI0» U «II0CJIE» IICUXOKOPPEKIMOHHOM
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pabotbl. [l  orneHKH SOOEKTUBHOCTH TOJIYUYEHHBIX Pe3yIbTaTOB
IICUXOKOPPEKIIMOHHON paboThl IMpoBefeHa MaTemMaTudeckas o0paboTka
MOJIyYEHHBIX JAHHBIX «IIOCJIE» — «J0» C HCIOJIb30BAHUEM KpUTEPUS
sHakoB G. Ilo pesdysnpraTaM  MaTeMaTHYECKOH  00OpabOTKH ¢
HCIIOJIb30BaHNEM Kputepus G MoJydeHBbl CABUTU («IOcCiie» — «JZ0») C
OTpULIATENIBHBIM (—) 3HAKOM, YTO CBUJETEJILCTBYET O CHUXKEHUU YPOBHS
TpeBoru. Eciu ObUIM  TOJydeHBI CABUTH  «IOCTAE» —  «JI0» C
MIOJIOKUTENBHBIM (+) 3HAKOM, TO 5TO CBUJIETEJIBCTBYET O IIOBBIIIEHUHN
YPOBHS TPEBOT'H IIOCJIE TPOBEAEHM S IICUXOKOPPEKITMOHHON PabOTHI.

Takum oOpa3oM, IIOKa3aHWEM [UII OIEHKH CTaTUCTHYECKOU
JIOCTOBEPHOCTU C HCHOJIb30BaHUEM Kputepusa G sBdgeTcS HaJIN4yue
pasHocTH (CIBUTOB) MeEXKAY OJIHUMHU U TeMH K€ IICUXOJOTUYECKUMU
IIOKa3aTeIAMU, U3MEPEHHBIMU V OAHUX U TeX K€ HUCIBITYEMBIX «JI0» U
«TIOCTIE» IIPOBE/ICHUA JKCIIEPUMEHTATbHBIX BO3/IENCTBUM
(IICUXOKOPPEKIIMOHHBIX MEPOIPUATUIN) U MPEJCTaBJIEHHBIMU TpeMs
BUIAMH 3HAKOB <IIOCJIE» — «JIO0»:

® II0JIOKUTEJIBHBIMU — (+);

e OTpUIIATEJLHBIMU — (—);

e HyJeBbIMU — (0).

[Ipy paBeHCTBe KOJIMUYECTBA TUIHUYHBIX U HETUIIMUYHBIX CJBUTOB
KpPUTEPUI 3HAKOB HEIPUMEHUM, CJIe/TyeT UCII0Ib30BATh IPYTHUE KPUTEPUU.

PaccmoTpuM mnpuMeHeHUe KpuTepus 3HakoB G Ha Marepuasie
KOHKPETHOTO IIpuMepa.

[Io metonuke «JIMUHOCTHaAsI IIKajia IPOsABIAEHUsA TpeBoru» (JIxK.
Tetsiop, 1953.AmantupoBana T.A. HemuwmHBIM, 1966) o00cieqoBaHO 2
BBIOOPKU UCIIBITYEMBIX: IIEpBasi — N;=40, BTOpas — N>=30.

[Tes1b METOAMKU: U3MEpPEHUE YPOBHSA TPEBOTU.

PesynbraThl 00C/I€0BaHUA II0 KaXK/JI0W BBIOOPKE UCIBITYEMBIX
IIpe/ICTaBJIeHbI B CBOJAHBIX TabuIax (tadir. 2, 3).

Tabauua 2
YpoBeHb TPEBOTH Y HCIIBITYEMbIX MMEPBOM BHIOOPKU (N:=40),
V3MEPEHHBIH IT0 MeTOAUKe «/IMUHOCTHAA HIKAJIa IPOABIEHUS
TpeBoru» (B 6a/1ax)

banbl YpoBeHb TPEBOTU n %
40-50 OY€eHb BHICOKUH 7 17,5
25-40 BBICOKHUM 9 22,5
15-25 cpenHuii (c 16 40
TeHJEHIINEeH K
HU3KOMY)
0-5 HU3KHU 8 20
CymMMmBI 40 100%
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Tabauua 3
YpoBeHb TPEBOrH Y HCIIBITYEMbIX BTOPOM BBIOOPKHU (N=2=30),
M3MEPEHHBIN 110 MEeTOAUKe «/IMUYHOCTHAA IIKAJIa IIPOABJIEHUA
TpeBoru» (B Ga/rax)

basier YpoBeHs TpeBoru n %
40-50 OYEHb BBICOKHUU - -
25-40 BBICOKUM 3 10
15-25 cpenHuii (c 9 30
TeHJEHIINEeH K
HU3KOMY)
0-5 HU3KUHI 18 60
CyMMBbI 30 100%

Jlayee cienyeT KOJUYECTBEHHBINH aHAJM3 10 KaXKJI0H BBHIOOpDKE U
CPAaBHUTEJBHBIA KOJHUUYECTBEHHBIM AaHAMU3 MeEXAy JIByMA
BBIOOPKAMHM.

Cnenmytomuii sTall — BBIOOP TIOKa3aTessi «YPOBEHb TPEBOTH», B
JlasTbHENIIEM N3YUYeHUH KOTOPOTO 3aUHTEPECOBAH HCCJIEIOBATEND.

JIJ11 majibHEUINero MCCiIeIoBAaHUs BBIOMpPAeM ITOKA3aTeslb «BBICOKUMI
YPOBEHBb TPEBOTH ».

CpaBHUTEJBHBIN KOJUUYECTBEHHBIN aHAJIN3 CBUETEIHLCTBYET O
TOM, UTO BBHICOKHUH YPOBEHb TPEBOTH B 4 pasa dallle BCTpedaeTcs B IIepPBOH
BbIOOpDKE HUCHBITYyEMBIX, YEM BO BTOPOH, COOTBETCTBEHHO, 40%
(40%=17,5%+22,5%) u 10%. OnmHAKO KOJHYECTBEHHBLIM aHamu3 (%)
yKa3bIBaeT TOJIbKO Ha IIPaBO BbIOOpA IEPBOU BHIOOPKU HCIIBITYEMBIX JJIsI
IIPOBEIEHU S JaTbHEUTIIIETO 9KCIIEPUMEHTAILHOTO BO3/IENCTBUS
(IICUXOKOPPEKIIMOHHON paboThI).

C 16 ucneiTyeMbIMHU (C OYE€Hb BHICOKHM UM BBICOKH YPOBHEM TPEBOTH:
16=7+9) TIlepBOH BHIOOPKHU ObLIA MPOBEJIeHA IICUXOKOPPEKIIMOHHAs paborTa,
HallpaBJIeHHAas Ha CHIDKEHHE BBICOKOTO YPOBHsA TpeBoru. Ilocie
IIPOBEIEHHON IICUXOKOPPEKIIMOHHON pPaboThl 16 WUCHBITYEMBIX OBLIN
IIOBTOPHO 00CJIEOBAHBI II0 METOJINKe «JIMIHOCTHAs IIKajia HMPOSBJIEHUS
tpeBoru» (JIk. Teinop, 1953).

Pe3ynbTaThl TOJyYeHHBIX JAaHHBIX OJHUX U TeX Ke IIoKasaTeJiein
IICHXOJIOTUYECKOTO MPU3HAKA «BBICOKHU YPOBEHDb TPEBOTH », H3MEPEHHOTO
y 16 HCHBITYeMBIX IIOCJIE IMPOBEAEHHs IICUXOKOPPEKIIMOHHON paboThI (B
0aJ1ax) U CIBUT «IIOCJIE» — «JIO» IIPEACTABJIEHBI B TAOJIHIIE 4.
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Tabauua 4

O1LI€eHKH U CABUT OLIEHOK «BBICOKHU YPOBEHb TPEBOTH>» B
dKCIEPUMEHTAIbHOU rpymnie (n=16), (B 6a/y1ax) moa BJAUSTHAEM

IICUXOKOPPEKIIMOHHON PabOThI

OI1leHKH U CABUTH OIIEHOK («Iocje» — «JI0») B basiax

NO n/m 710 ocJie CABUT «IIOCJIE» —
«TO»

1 48 26 -22
2 46 24 -22
3 44 18 -26
4 44 22 -22
5 43 24 -19
6 42 23 -19
7 40 21 -19
8 38 20 -18
9 37 17 -20
10 36 15 -21
11 35 23 -12
12 30 20 -10
13 27 28 +1
14 26 27 +1
15 25 25 0

16 25 25 0

AHanu3 pes3yJsIbTaTOB CBUJIETEJILCTBYET O BBIJIEJIEHUU TPEX BUOB
CIABUTOB «IIOCJIE» — «JIO»: TOJIOKUTENIbHBIX (+), OTpUIlATENbHBIX (—) U
HyJIEBBIX (0), UTO sABJsETCS MOKa3aHUEM JJIsI BbIOOpa MaTeMaTHUECKOTO
MeTOoZla — KpuTepus 3HAKOB G C IEeJIbI0 ONpeesIEeHUs CTaTUCTUUECKOU
3HAYUMOCTH CJ[BUTA JJis BBIABJEHUS (MU OTCYTCTBUS) 3(PheKTUBHOCTU

IICUXOKOPPEKIIMOHHOU pabOThI.

Bapuant 1. O0BEKT CONOCTaBJIEHUHN: OJJHU U Te K€ IOKa3aTesiH,
W3MepeHHble y OJHUX U TeX ’Ke HCHBITyeMbIX (n=16) /10 u 1ocie
IIPOBEJIEHUS ICUXOKOPPEKITMOHHON paboThl IPU OTCYTCTBUU KOHTPOJIbHOMN

TPYIIIBI.
AJITOPUTM
pacuera kpurepusa 3HakoB G

Pacuet kpurepusda 3HakoB G ITpumep

I. CocraBurpy Tabmuny s |l. Tabnauma «OLeHKH U CABUT OIEHOK
OIIeHKU CJIBUTOB II0J] BIUSHUEM | «yPDOBHEN TPEBOTH » B
BKCIIEPUMEHTAIbHBIX SKCIEpUMEHTAJIPHON Tpymne (n=16), (B
BO3/I€HICTBUH. bas1ax) 3 (o BJINSAHUEM

TICUXOKOPPEKITUOHHON pabOThI»
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II. IloacuuTaTh KOJIMUYECTBO
CIIBUTOB C IIOJIOKUTEJILHBIMU
(+), orpumarenbHbIMU (-) H
HyJIEBBIMHU (0O) 3HAKaMHU.

II. KosinuecTBO CABUTOB:
e TIOJIOKUTEJIBHBIX (+) — 2;
e OTPHUIIATENBHBIX (—) — 12;
» HyJeBbIX (0) — 2.

I11. KosiyecTBO  HyJIeBBIX
CABUTOB  HCKJIIOUAeTCsa U3
paccMOTpeHUs.

B pesyapraTe o0O0Illee YHCIO
HaOJIoeHu (n) yMeHbIIaeTcs

III. HckiaroyaeM KOJIMUECTBO HYJIEBBIX
CABHUTOB M3 OOIIEro 4rcja HaOIIoIeHuH
Y TIOJIy4YaeM:

No6.=16-2=14.

Ha KOJINYECTBO HYJIEBBIX

peakIuii.

IV. Omnpenensem cymmy (3)|IV. Cymma mOJOXKUTENbHBIX (+) U
ITOJIOZKUTEJIbHBIX (+) U | OTPUIATEbHBIX (—) C/IBUTOB:

OTPHUIATEIbHBIX (-) CIBUTOB.

2N=N(+)+N()
Yn=2+12=14

V. Cymma (3) MOI0KUTETHHBIX

(+) wu orpunareabHbIX (-)

CABUIOB JIOJIKHA COBHAZaTh C

OOII[M UMCJIOM HAOJJIIOMEeHUH:
No6. =X 1(+),1(-)

JlemaemM BBIBOZ O COOJIIOEHUU

paBEHCTBA CyMM.

9TO YHUCIO N=Nos.=p N(+),N()
ABJSAETCA  OCHOBAaHUEM  JIJIs
oIpeJieIeHus KPUTHUUYECKOTO

3HAUEHUs KpuTepus 3HAKOB G
(Grp).

V.yn(+), n(-)=2+12=14
No6.=14
14=14

PaBeHCTBO CyMM COOJIIOZIEHO.

N — JUId OIpeJe/ieHUs KPUTHYECKOIrO
3HaueHus G-KpuTepus 3HAKOB = 14.
n=14

VI. Ilo tabaune «Kpuruueckue
3HAUEHUS KPUTEPHUs 3HAKOB
Gnyist ypOBHEN CTaTHCTHYECKOU
3HAYUMOCTH P<0,05 U P<0,01»
OIIPEJIETUTD KPUTHUUYECKOE
sHaueHue G (Gyp.) /I JAHHOTO
n

VI. Ompenensiem mo Ttabauiie Gup. A
n=14.

G _ (p=0,05)

wpi14) (2 (p=<0,01)

VII. Onpenensem
mpeo0Jiajiatolliee HAIpaBJIEHUE
M3MEHEHUH.

Cuuratb CABUTH B
1peo06J1a/1atoleM HarmpaBIeHuN

«TUTTUYHBIMU », OHU
YKa3bIBaIOT Ha obwee
HaIpaBJIeHUEe CIBUTA
M CCIIeyeMOTO IIpU3HAKa.

TunuyHbIe CIBUTH MOTYT OBIThH
Kak ¢ (+), Tak ¥ (-) 3HaKaMH.

VII. TunuuHbpiMu ABJISAIOTCSA
oTpunarejabHble caBura (ne=12). OHU
yKa3bIBAIOT Ha npeobaaroIee
HarpaBJieHUe M3MeHeHU!
IICUXO0JIOTUYECKOTO MMPU3HAKA: CHUKEHME
YPOBHS TPEBOTH.
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VIII. OnpepengeM KOJIAYECTBO
«HETUITUYHBIX»
HemnpeoOJIaJaoIuX CABUTOB —

VIII. «HeTunuuHBIX CABUTOB» — 2 CO
3HAKOM (+).

5TO CABUTH €  MEHBIIUM
koauuectBoM (+) wan  (-)

3HAKOB.

IX. Cuuratb yucaio | IX. Gown.=2.
«HETUITUYHBIX » CIIBUTOB
SMITMPUYECKUIM 3Ha4YeHUEM

kputepust 3HaKOB G (Goun.).

X. ConmocraBuTh: Gown. € Gip.

X. ConocrasisieM Gown. € Gp.

Ectn  Gown.<Gup. — CIOBUT B Goun.(2) <Gip.(3) (p<0,05)
TUIMIAYHYID CTOPOHY  MOKHO Gown(2) = Gip.(2) (p=0,01)
CUUTATh cTaTHUCTHUYECKHU | BpIBOI: CZIBUT B TUITAYHYIO
JIOCTOBEPHBIM (p<0,05; | oTpULATEbHYI0 (—) CTOPOHY SIBJISIETCA
p<0,01). JIOCTOBEPHBIM.

XI. I'paduueckoe | XI. Och 3HAUNMOCTH

npejictaByieHue kpurepus G.
ITocTpoUTh «OCh 3HAUMMOCTU».
Cnemnatb BBIBO/], 10
rpaduUecKoOMy IMPeCTABIEHUIO
kputepus G.

Ha

Hona

SHAYHMOCTH

HESHAYHMOCTH

HOJ’IY‘-IGHHOG IOMIINPpHUYECKOE 3Ha4Y€HHUeE
Kputrepud 3HaKOB G HaXOoJHUTCA B 30HE
SHAYHNMOCTH.

XII. BmeiBom: o
JIOCTOBEPHOCTH
OTCYTCTBHUS CTAaTHCTUYECKOU
sHauuMoctu  (Ho)caBura B
TUIIUYHYIO CTOPOHY.

HUIAYUU
(H)uu

XII. B bsKcnepuMeHTaJIbHOU TPYIIIIE
rocJie IIPOBE/IEHU S
TICUXOKOPPEKITUOHHOMN paboTHI
«BBICOKHU YPOBEHD TPEBOTU »

JIOCTOBEPHO CHUBWICA (p=0,01).

AP PeKTUBHOCTh NCUXOKOPPEKIMOHHOU
IIPOrPaMMBbl  TIOJTBEPIKZEHA METOOM
MaTeMaTUYeCKOU 06paboTKHu c
HCIIOJIb30BAHUEM KpUTEPHUs 3HAKOB G U
HQJIMYNEM JIOCTOBEPHOCTH CJIBUTA B
TUIUYHYI0 cTopony (H,).

B ciiyuae MHOTOKpDATHBIX IIOBTOPEHHUM HKCIEPUMEHTOB, YAOOHO
IIPOBOIUTh pacyeThl € MCIOJb30BAaHMEM TaOJIUYHOTO mpolieccopa MS

Excel.

KoMmnbrorepHasa o0padoTka G-Kpurepus 3HAKOB B cpejie

Excel

B sueiike E7 nHabpath (opmysny (wim, akTUBUPOBAB siueliky E7,
HaOpaTh hopmysty B cTpoke hopmys) = D7 - C7.

«3anenuTb» 4YepHbIM KpPEeCTUKOM UYepHbIM KBaApaT B HIKHEM
IIPaBOM YIJIy AaKTUBHUPOBAHHOW KJIETKU E, IEJIKHYTh JIEBOU KJaBUIIIEU
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MBIIIIH U OIYCTUTH ee 10 E22; a 3aTeM OTIIyCTUTD JIEBYIO KJIaBUIILY MBI, B
crosbue E B suerikax E7-E21 nmosBuTes BesnyuHa casura (puc. 40).

B sueiiky F7 BBectn hopmyity =ECJIU (E7 >0; 1; 0).

«3arenuTh» YEepPHbIM KPECTUKOM UYepHbIM KBaZpaT B HIKHEM
IIPaBOM YIJIy aKTUBHPOBAHHOU sAuelKu F7 => IIeJIKHYTbh JIEBOU KJIaBUIIIEN
MBIIIIA => OIIyCTUTh KPECTHUK J0 sYedKu F21 => OTIyCTUTHh JIEBYIO
KJIABUIILY MBIIIIH.

B cronbme F B suenikax F7-F21 mosiBUTCA 1 TaMm, TIJe CABUT
IIOJIOXKUTEIbHBIN, U O TaM, T/ie CIBUT OTPUIATEIbHBIN JINOO HYJIEBOU.

Ha maHesiu HHCTPYMEHTOB ITeJIKHYTh KIaBuIen 1.

B sueiike F22 mosButca nudpa 8 — 3TO cymMMa MHOJOKUTETbHBIX
CIBUTOB.

B stuetiky G7 BBectu dhopmysty =ECJIN (E7 < 05 1; 0).

Jlajiee IOBTOPUTH BCE JEUCTBHs, IIPOU3BEJAEHHBIE HAMU B CTOJIOIE
«IloJ10:KUTEIBHBIE CIBUTH ».

B sdAueiike G22 MNOJYyUYUTCA YHUCIO 5 — 3TO U €CTh YUCIO
OTpHUIaTeIbHBIX cABUTOB. TakuM oO6pa3oMm, nmoaydaeM n = 8; Coun = 5 (puc.
40).

OcranbHble JIEWCTBUA COBHAJIAIOT C JEHUCTBUAMM, ONHCAHHBIMU B
§2.2, T. e. CTPOUTCS OChb 3HAYHUMOCTH, OIIpe/esisieTcs, B KaKyl o0JiacTb
11o11aJ10 (?omn, ¥ J€JIA€TCA CTATUCTUYECKUI BBIBO/I,

£ Mictosolt Excel - Knural KPHTEPHRA 3HAKOB = 281%
r..'l_] Paan [lpsexa Bua Borgera Popsar Cgrenc Lawee Oeso  [npaska  Adobe POF v .8 X
I SEON SRV IhR-dv-o- Q-4 8N a0,
Asial Cyr +10 « X KY EEHPUrNECEL EE 0. A-.
-y
K2 - o
A B (& D IE2E F ! G | H I =

3 KPUTEPMIA 3HAKOB G i
4

5 | Nencnert  Ouesika Tosapa Ougres rosapa  Caswr T TEnsEse  OTpHusTansHe e

6 | I n ne*

7| 1 7 8 1 1 o

8 | 2 7 7 a 0 0

9 3 Q 7 2 0 1

10 4 6 4 -2 0 1

1| 5 5 3 2 0 1

12 6 4 7 3 1 0

13 7 7 9 2 { 0

14 B 3 5 2 0

15 | 9 2 7 5 2

16| 10 4 8 4 0

17| 11 5 8 0 0

18 | 12 b 4 2 1

19 | 13 8 5 3 1

x| 14 7 9 2 1 0

) 15 4 7 3 [

»n 3 5 -
73| -
M4 » WA\ Mvert S er2 fier3 [/ |« | S
Jetcymmy Ly | Astoounger «JOE 4 o TR s R acihA-= E0a.
loroso CAPS NM

angul W E = 5‘}. » i {}53 Romatts « Skeeping Sn ”@Hiclmdl Excel - Kim s{ ma ;‘)"} ;}&ﬂ 858

[IpumMep pellleHUsA PACCMOTPEHHOU paHee HaMU 33aJjaull IIPUBOJIUTCA
Ha puc. 3.5.1, IJle B paMKaxX OPUBOAATCA POPMYJIbI, UCIOJIb3yeMble JIJIsS
PacyeToB.
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A | B | & | D . E | F | 6 [ H[ 1 | U
1 | — KpHTEpHH 3HAKOE
(CUEHEH H COBHT OLEHOK ¢BHCORHH VPOBSHD TREEFOTIH B IKCIIRPHMEHTAIEHOH I YIS
2 (n=16), | Garmma) noy BIDCTHHEM 0RO PREEIHOHHOH paboTEL.
q (DL HYT B CHERTH OLeH0Y B Damma
Mo i CIERT:
4 A TaenE SAITDCTES — SEoE
] 1 43 26 =42 ——|"=CE-BE"
fi 2 46 24 -4
7 3 44 13 -2f I
g | 4 44 | 22 22 !
q 5 43 24 -1%9 '
10 A 42 23 -1%
11 7 40 2l -1%2
12 8 3% 20 -18
12 ? 37 17 -20
14 10 36 15 -41
15 11 35 23 -12
16 12 30 20 -10
17 13 27 28 1
18 14 26 27 1
19 15 25 25 a
20 1& 25 25 1]

71 | KomryecTEo cOEHTOE:

77 | IOTIE TR HED, () ni+= 2 "=CYETECTH(DE D21, "=0""

23 |OTPHIATEIEHEL, | —) ni-)= 12 '=CUETECITH{Dé:.Dd1 ;" =0""

24 |HyTessr: (1) n{l)= 2 '=CUETECITH{Dé:.Dd1,"=0""

% | Mcnonb3oBaHWe KpUTepPHA BOSMOXHO

ig =ECIIHEZ=E24  Hamo 2o B4 FEDETEDECT He BOIMOHED ' "HOm 2o B4FEe FDHTEDIT EOING0HEC ')

28 | THIOrMHBIE COEHTH - "=ECIH{E23=E24,"+","-")"

28 | HeTHmnoibie coeHrH + '=ECIH{E23<E24;"+","-")"

M| e 2 "=NMHHELS E24)"

31

32 KomryecTE0 HEHY eI COEHTOE 1 = 14 "=E23+EZ24" i
33 | K puTHuecEmse THAURHEA - KpHTEPHA: |
34 " F

28 0,05 0,0

3 14 3 2

37 |Bemom:  [TpsoommaeTcd rimoTesa o~ Hl

38 | "=ECIH{B30==D36,"H1" ECIH{B30=C36;"Ho","H1 mowx yposse swammocTs P=0,05"1"

Puc. 3.5.1. Pacuer kxpurepusa 3HakoB G
BapuaHnTt 2. OO6BEKT CONOCTaBJIE€HUM: OHU U Te Ke MoKal3aTesu,

W3MEpPEeHHbIE Y OJHUX U TeX K€ HUCIBITYeMbIX JO U IOCJe IPOBEJIEHUA
IICUXOKOPPEKIIMOHHOUN paboThl MPU HAJTUIUU KOHTPOJIbHOM IrPyIIIbI.
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Bribopka, cocrosimas w3 16 HCHOBITYEMBIX C BBICOKMM YPOBHEM
TpPeBOT'H, ObLyIa pas/ieieHa Ha 2 TPYIIIIbI:

o mepBag (n=8) - IICHXOKOpPpEKIMOHHAasA paboTa IIPOBOAMIACH
(sKcIIepuMeHTaIbHASA);

o BTOpasg (n=8) — ICHUXOKOpPPEKIMOHHas paboTa He ITPOBOJMJIACH
(xoHTpOSIbHASA).

[Tocne mpPOBeNEHHON TICUXOKOPPEKIIMOHHOU pPaboOThl 00e TpyMIIbI
OBUTM TOBTOPHO IIPOTECTUPOBAHBI IO METOJNKe «JIMUHOCTHAs IIKasia
nposiByieHus Tpeporu» (JI:k. Teitmop).

O1eHKH U C/IBUTH OIIEHOK MOKa3aTeJIel MCHUXO0JIOTHUECKOTO ITPU3HAKA
«BBICOKHY yPOBEHH TPEBOTM» B 00€HX IPyINax MpecTaBJIeHbl B TaOIUIIE 5
U TabsuIie 6.

Tabauua 5
OLleHKH M CABUT OLEHOK «BBICOKHUI YPOBEHHb TPEBOTU» IO,
BJIUAHHEM IICUXOKOPPEKIIHOHHON padoThI B
IKCIIepUMeHTaJIbHOHU rpymnmne (n=8), (B 6a1ax)

Ne 11/ OI1leHKH U CABUTH OIIEHOK («Iocje» — «JI0») B basiax

A0 I10CJIE CABUT «IIOCJIE» — «IO»
1 48 26 -22
2 46 24 -22
3 44 18 -26
4 44 22 -22
5 43 24 -19
6 42 23 -19
7 40 21 -19
8 38 38 0

AHa/IU3 TOJyYeHHBIX Pe3YyJIbTATOB CBHETEJIbCTBYET O BbIJIEJIEHUN
TpeX BUIOB CABHUTOB:

e OTpPUIATEJHHBIX (—) — 7;

e TIOJIOKUTEJbHBIX (+) — O;

e HyJIeBBIX (0) — 1.

ITH [JaHHBIE SABJISAIOTCA IIOKasaTeJsiIMU JJjid  BbIOOpa MeToza
MaTeMaTU4YeCcKou o00paboTku G-KpuTepusi 3HAKOB Ui OIpe/lesIeHus
CTAaTUCTUYECKOU 3HAYMMOCTH CABUTIA.

[IposioykaeM  JeUCTBOBaTh II0 CTPOTOMY aJTOPHUTMY pacdera
KpurTepusda 3HAaKOB G:

1. MckiaroyaeM KOJIMUECTBO HYJIEBBIX CJBUIOB H3 OOIIEro 4YHciaa

HAOJTI0/IEHUH U TOJTyYaeM:

no6.=8'1=7
2. [TopcyuThIBaEM CyMMY OTPHIATEIBHBIX (—) U MOJIOKUTETBHBIX (+)
CZIBUTOB:
2N=nE)+0()
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2N=7+0=7

3. OnpenessseM paBEHCTBO CYMM:

Nos.= 7 YN=7
PaBeHCTBO CyMM COOJIIO/IEHO.

4. n=7 sABJsAETCA OCHOBAHUEM [JisI ONpeAejeHUs KPUTUUYECKOTO
3HaueHusa kpurepus 3HaAKOB G (Gyp), KOTOpoOe oIpezesseM IO
tabsuie «KpuTuueckne 3HaueHUs Kputepus 3HaKoB G i
YPOBHEH CTaTUCTUUYECKON 3HAUMMOCTU P<0,05 U P<0,01».

(0 (p=0,05)
«7) {0 (p =0,01)

5. IIpeobiagaroiiee HampaBaeHe U3MEHEHUN — « TUITHYHbBIE» CJIBUTH
— SBJIAIOTCS OTPUIATEJbHBIE (—) CABHUTH, YTO yKas3blBaeT Ha
CHU’KEHIE YPOBHS TPEBOTH.

6. KoyimuecTBO «HETUIIMYHBIX» CIBUIOB, paBHOE HYJIO (0), ABIAETCS
SMIOUPUYECKUM 3HaUeHrneM G-KpUTepHs 3HAKOB.

GaMn.=O

7. ComoctaBisgeM Goun. B Gip.: Gomn. < Gp.:

0=0 (p<0,05)
0=0 (p=<0,01)

8. BBIBOA: CZIBUT B TUIIUYHYIO OTPUIIATENILHYIO (—) CTOPOHY SABJISETCS
JIOCTOBEPHBIM (P<0,01), YTO CBUAETEJIbCTBYET O CTATUCTHUYECKOM
3HAUMMOCTH CHIDKEHHSI  «BBICOKOTO yPOBHSI TPEBOTH» B
AKCIIEpUMEHTATbHOMN IPYIIIIE, rae ObLIa IIpOBeJieHa
IICUXOKOPPeKIHoHHas1 pabora. H, mpuHuMaeTcs.

0.
Tabauua 6
OLEeHKU U CABUT OII€HOK «BBICOKHH YPOBEHb TPEBOTH» B
KOHTPOJIbHOM rpymnme (n=8), (B 6a/1ax)
No 11/ OIeHKH U CABUTH OIIEHOK («II0oCciie» — «A0») B bajax
JI0 11ocJie CIBUT «IIOCJIE» — «JIO»
1 37 37 0
2 36 36 0
3 35 35 0
4 30 30 0
5 27 27 0
6 26 26 0
7 25 26 +1
8 25 24 -1

AHaIM3 TOJIyYeHHBIX Pe3yJIbTAaTOB CBUJIETEJIBCTBYET O BBIJIEJIEHUU
TPEXBUIOB C/IBUTOB:

e TIOJIOKUTEJbHBIX (+) — 1;

e OTPHUIATEJHHBIX (—) — 1;
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e HYyJIEBBIX (0) — 6.

[TosiyyeHHbIE JaHHBIE SBJIAIOTCS OCHOBAHUEM JJis BbIOOpa MeTO/IA
MaTeMaTH4ecKou o0paboTkm — G-KpuTepua 3HAKOB C IeJIbI0
oIpejiesIeHs JOCTOBEPHOCTH CABUTA.

[IpogomkaeM JelicTBOBaTh MO CTPOTOMYy aJrOpMTMy pacyera
KpuTepuda 3HAaKOB G:

1. McrrouyaeM KOJIMYECTBO HYJIEBBIX CABHUTOB U3 OOINEro 4Ymcaa

HaOJII0/IEHUH U IOJTyYaeM:

No6.=8—6=2
2. ITogcunThIBaeM CyMMY IIOJIOKUTENBHBIX (+) U OTPUIATEBLHBIX (-)
CIBUIOB:
2 N=n()+ne)
Yn=1+1=2

3. OnpenensgeM paBeHCTBO CyMM:

No6.=2 YN=2
PaBeHCTBO CyMM COOJII0/IEHO.

4. Nn=2 fABJIsIETCSI OCHOBAaHWEM /I OIpeJieJIeHUsA KPUTUUYECKOTO
dHaueHus kputepus 3HAKOB G (Gip.), KOTOpoOe oIpejiesseM II0
tabnuie «Kputmueckrne 3HaueHUsA Kputepus 3HaKoB G i
YPOBHEM CTaTUCTUUECKON 3HAUMMOCTU P<0,05 U p<0,01».

Gxp. Ul N=2 YCTAaHOBUTb HEBO3MOXXHO, TaK KaK n=2<n=5
(orpanuueHUs1 MUHUMAJIBHOTO KOJIMYecTBa HaOJ0/leHU B 060UX
3aMepax).

5. TUNUYHBIA U HETUNUYHBINA CABUTU YCTAHOBUTH HEBO3MOXKHO, TaK
KaK IOJIOXKUTEJTbHBIX U OTPUIATEbHBIX CZIBUTOB IIOPOBHY:

n.(1) = n-(1)

6. BpIBO/: JOCTOBEPHBIU CABUT B KOHTPOJIBHOU T'PYIINIE HE BBIABJIEH,
YTO CBUJIETEJIBCTBYET 00 OTCYTCTBUM CHUKEHUS BBICOKOTO YPOBHS
TpeBoru. Ho npuHuMaercs.

Ina nonarBep:keHus 3(@PEeKTUBHOCTU IICUXOKOPPEKIUOHHOU
NMPOrpaMMbl, CTATUCTHYECKOW 3HAYNMOCTH Pa3/JIUIYNU CABUTOB
MEXK/Ty9KCIIEDUMEHTAJIbHOM W KOHTPOJIBHOW TpyNnIaMu MOTYT OBITh
HCHOJIb30BaHbI TPU MaTeMaTUYeCKUX MeTO/1a:

e Q-xpurepuii Pozenbayma;
e U-kpuTepuii MaHHa-YUTHU,

e (@*-xputepuii (yriioBoe npeobpazoBanue) Ourepa.
O6ocHOBaHUeE I UCMTOJIb30BAHUSA KaXK/I0T0 U3 KpUTEPUEB.
1. Q-xpurepuii PozeHbayma Hesb3s UCIOJb30BaTh JJIsI OIEHKU
JIOCTOBEPHOCTU CJIBUTOB, TaK KAaK YMCJIO HUCHBITYyeMbIX — N;=8 u

n»=8.
Haznauenue Q-xputepusi PozeHbayma mokaszaHO, €CIU B KaxKIOU
13 BBIOOPOK JIOJI’KHO OBITH HE MEHee 11 UCIBITYEMBIX.

2. U-kpurepuii MaHHa-YUTHU MOKHO UCIIOJIb30BaTh, TaK KaK N;=8 U

n.=8 (n;, n>>3).

145



3. @*-kpurepuii duillepa Takke MOKET OBITh HCIIOJIL30BAH, TaK KaK
TI0 YCJIOBUIO OTPAHUYEHUS KPUTEPUS (P*: IPU Ny, N2>5 — BO3MOXKHBI
JIT00bIe COTIOCTaBJIEHUA.

ITo Hammum JaHHBIM:

Nn;=8 UCIBITyEMBIX;
n. =8 UCIIBITYyEMBIX.
BeiOupaem  [j11  MaTeMaTHYeCKOHM  oOpabOTKH  pe3yJIbTaTOB
MIOJIyYEeHHBIX C/IBUTOB (p*-Kputepuii ®duiiepa.
ComnocraBjieHHe€ CIBUTA «IIOCI€» B 9KCIIEPUMEHTAJIBHOU U
KOHTPOJIBHOM IPyIINax ¢ MCIOJIb30BaHUEM (P *-KpUTEepHUA
dumiepa
1. ITocTpouM YeThIpeXKIeTOUHYIO TabauIly (TadII. 7).

Tabauua 7

YeThIpexkjeTOUHasA Ta0IUIIA AJIA pacueTa Kkpurepusa @* npu
COIIOCTABJIEHUHU CABUTOB MEKAY IKCIIEPUMEHTAJIBHOM U
KOHTPOJIbHOM I'PyIniaMH UCHBITYyEeMBIX 10 IPOIEHTHOM /10JIe
«BBICOKHU YPOBEHB TPEBOTU» MOCJI€E IPOBEAECHUA
TIICUXOKOPPEKITMOHHON PabOThI

«Ectb addexT»: Boicokuit | «HeT apdpexrar»: BICOKUI
yPOBEHDb TPEBOTH YPOBEHBb TPEBOTH HE
CHU3WJICA CHU3BWJICSA
CyMMmBI
I'pynrist Konmnuects
KoimnygecrBo o o N1 ¥ N2
% % 0 % %
HCITBITyEMBbIX ) )
) JIOJ1A HCIIBITYEMBI | JI0JIA
X (1’12)
1- 0 o
DKCIIepUMeHTaIbHAs 7 87,5% | ¢ 1 12,5% | @3 8
2. KonTposbHas 1 12,5% | @2 7 87,5% | @4 8
CymMMBbI 8 8 16

2. Ilo Tabnuue «BenuuuHse! yriaa ¢* (B pagnanax) A MPOIEHTHBIX
oNIe» ompeziesisieM BeJIMYUHBI (P, COOTBETCTBYIOIIHE ITPOIEHTHBIM
AOJIAM (P1 K1 (P2

01(87,5%) = 2,419
9=(12,5%) = 0,723
3. IMoacumraem sMIupUYeCcKOe 3HaAUEHHE @* 110 hopMmyJie:

o (o) |2 _ 5 4190,723 [3*8 _ 1696 |%% _ 160644 1606+ 23,392
‘ n, *n, 8+8 16

[TosyuyaemM: @*oun.=3,392
IdMOUpUUYeCKOoe 3HAaueHue @* COIOCTaBjsAeM C IPUHATbIMUA B

IICUXOJIOTUH KpI/ITI/IquKI/IMI/I SHAYEHUAMMN (p*xp. COOTBGTCTBYIOIHI/IMI/I
P<0,05 1 p<0,01:

- (L6t (=005
712,31 (p < 0,01)
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ITo HAIIMM JAHHBIM % oun. > *p.:
3,392 > 1,64(p<0,05)
3,392 > 2,31(p<0,01)

MOXHO TakKe II0 TIOJYYEeHHOMY B3HAUEeHHUI0 @*;vn. OIPEEeTUTD
YPOBEHb CTATHCTHYECKON 3HAYMMOCTU Pa3/JIUYUi IIPOIEHTHHIX J0JIEH II0
Tabaune «YPOBHH CTAaTHUCTHUYECKOM 3HAUMMOCTH Ppa3HBIX 3HAYEHUH
kputepus @* Oumepa (o I'yonepy E.B.)»:

@*oun. (110 TA0J1.): 3,392 > 2,91(p<0,001)
4. I'paduueckoe mpeacTaBIeHHuE KPUTEPUS (P* sy,
ITocTpouM «0OCbh 3HAUMUMOCTH »

30Ha 3HaUNMOCTI
30Ha He3HaYNMOCTH

Pamn.
L

L |
1,64 2,31 3,392

[TosyueHHOE OSMIMPUYECKOE 3HaUeHHep® HaXOAUTCA B 30HE
3HAYHMOCTH.

5. TakuMm 00pa3oM, JIOCTOBEPHOCTh COIIOCTABJIEHUS CABUTOB B
SKCIIEPUMEHTAJIbHOM ¥ KOHTPOJIBHOH Tpynmax i1  BbIABJIEHUS
3¢ HEKTUBHOCTH IICUXOKOPPEKIIMOHHON PaboThl, KOTOpasi BhIPA3mUjach B
CHHJKEHUH BBICOKOTO YPOBHS TPEBOTH B BKCIEPUMEHTAJILHOUN TPYIIIIE,
OblIa  IIOATBEP:KJAEHA  METOJIOM  MaTeMaTHYecKou  o0paboTku ¢
HCIIOJIb30BaHUEM (Pp*- KpuTepus Puiiepa.
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Tabauua 3.9
Kpurnuyeckvie 3HaueHUS KpUTepuAa 3HAKOB G U1 ypoOBHEN
CTAaTHUCTUYECKOU 3HAYUMOCTH P<0,05 1 p<0,01 (mo Oysny /1.B.)

p p p p

n |0,05/0,01| n |0,05/1,01| n [(0,05/0,01| n |0,05|0,01
5 0 - 27 | 8 7 | 49 | 18 15 |92 | 37 | 34

6 0 - 28 7 50 | 18 16 | 94 | 38 | 35

7 0 0 29 7 52 | 19 17 | 96 | 39 | 36

o 1 0 30 | 10 8 54 | 20 | 18 | 98 | 40 | 37

9 1 0 31 | 10 8 56 | 21 18 |100| 41 37

10 1 0 32 | 10 8 58 | 22 19 (110 | 45 | 42

11 | 2 1 33 | 11 9 60 | 23 | 20 |120| 50 | 46

12 | 2 1 34 | 11 9 62 | 24 | 21 (130 55 51

13 | 3 1 35| 12 | 10 | 64 | 24 | 22 |140| 59 | 55

14 | 3 2 36 | 12 10 [ 66 | 25 | 23 |150| 64 | 60

15 | 3 2 37 | 3 10 | 68 | 26 | 23 |[160| 69 | 64

16 | 4 2 38 | 13 11 [ 70 | 27 | 24 |170| 73 69

17 | 4 3 39 | 13 11 |72 | 28 | 25 |180| 78 73

18 | 5 3 40 | 14 12 | 74 | 29 | 26. [190| 83 | 78

19 | 5 4 41 | 14 12 | 76 | 30 | 27 |200| 87 | 83

20| ¢ 4 42 | 15 13 | 78 | 31 28 |220| 97 | 92

21 | a 4 | 43| 15 13 | 80 | 32 | 20 [240/| 106 | 101
22 | 6 5 44 | 16 13 | 82 | 33 | 30 (260 116 | 110
23| 7 5 45 | 16 14 | 84 | 33 | 30 [280| 125 | 120
24 | 7 5 46 | 16 14 | 86 | 34 | 31 [300]| 135 | 129
25 | 7 6 |47 | 17| 15 | 88| 35 | 32

26 | 8 6 48 | 17 15 | 90 | 36 | 33
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3.5.2. T-kpurepuii BwikokcoHa

T-Kpurepuii Buikokcona IIPUMEHAETCA T OLIEHKU
JIOCTOBEPHOCTU CJABUra B 3HAUEHUAX HCCIElyeMOro MPU3HAKA,
M3MEPEHHOI0 B ABYX Pa3HBIX YCJIOBUAX HA OHOU U TOU Ke BHIOOPKE
ucnbITyeMbIX. OH IOMOTaeT yCTAaHOBUTHh He TOJIBKO HANPaBJIE€HHOCTH
M3MeHEeHUU, HO U UX BBIPAKEHHOCTb, YCTAHOBUTDH SBJAETCS JIU CABUT
IoKa3arejiell B KaKOM-TO OJTHOM HallpaBjieHUH O60Jiee THTEHCUBHBIM, YeM B
apyrom [27, 87-94].

Insa  wucnonb3oBanus  T-xpurepus  BuiikokcoHa  HeoOX0oaumo
cobJTI0/IEHNE CIIEAYIOIINX MTPABUIT:

o IIpusHaKu JIOJKHBI OBITH U3MEPEHBI 10 IIKaJIEe TOPAJIKA.

e CyTh MeTOJIa COCTOUT B TOM, UYTO BBIUKMCJIEHHAs Pa3HOCTH (CABUTH)
MEXK/Ily WHAVBU/IyaJIbHBIMU 3HAUYEHUAMH BO BTOPOM U IEPBOM
3aMepax («Imocsye»-«J10») MOXKeT ObITh KaK C MOJIOKUTETbHBIMU (+),
TaK U OTPUIIATEJIbHBIMU (—) 3HaKaMU, IO KOTOPBIM OIIpeAessaeTcs
CABUT B «TUITUYHOM » WJIN «HETUITHYHOM » HaIIPaBJICHUH.

e TUNIMYHBIM fABJIAETCA CABUI B 0oJjiee YACTO BCTpeUAIOIEMCH
HallpaBJI€eHUU U MOKeT OBbITh KaK C IMOJIOKUTEJIbHBIMU (+), TaKk U
OTpUIATeJIbHBIMU (—) 3HAaKaMH, & HETUINMHUYHBIM WIH PEIKUM
CABUTOM — CIBUT B 0ojiee PeAKO BCTpevarolleMcsl HallpaBJIeHUH,
TaKXKe MOXeT OBITh KaK ¢ TIOJOKUTEJIbHBIMU (+), Tak u
OTpUIlaTeTbHBIMU (—) 3HaKaMHU.

e CaBuru (pa3HOCTH) MOJIOKUTEIbHBIX U OTPUIIATENIbHBIX BEJINUUH
IepeBOIATCA B a0CoJ/IIOTHBIE BEJINUUHBI, KOTOPBIE
PaHKUPYIOTCA.

e Pamxxupyem aOCOJIIOTHbIE BEJWYMHBI Pa3HOCTEW, HAUUCIAA
MEHbBIIIEMY 3HAUeHUIO0 MeHbIINMU paHr. IIpoBepseMm coBmajeHue
TIOJIyUEHHOU CyMMBbI PAHTOB C paCueTHOU 110 (popMyJIe:

SR - N(N +1) |
2
rae N — o0lree KOJIMYECTBO UCIBITYEMbIX.
e IloscunThiBaeM CyMMy HETUITUYHBIX, PEKUX PAHTOB 110 hOpMYyJIE:
T=YR:

r7ie R — paHroBble 3HAUYEHMS CIBUTOB € OoJiee peJIKUM 3HAKOM.

CymMMa paHTOB HETUIIUYHBIX CJIBUTOB COCTaBJSET SMIIUPUYECKOE
3HaueHue kpurepusa T — Toun.

e Ilo Tabsmue «Kputudeckme 3HaueHus kpurepus T-Buikokcona
JUI1 YPOBHEU CTAaTUCTUYECKOM 3HAYMMOCTH pP<0,05 U P<0,01»
onpenessieM kputuueckue 3HaueHus T (Twp.) /111 JaHHOTO N.

Ecnu Town.<Tkp., CABUT B «TUIHNYHYIO» CTOPOHY HO HWHTEHCHUBHOCTH
JIOCTOBEPHO IIpe0bJIaiaeT.

e O0600IIEHHAS «OCh BHAUNMOCTH» A1 T-KpuTepus BuakokcoHa
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30Ha 3HauMMocCTn 30oHa He3HauYMMoCTun

30Ha HeonpegeneHHocTn

e MuHMMaJIbHOE KOJIMYECTBO MCHOBITYEMBIX, IMPOILEAININX JBa
U3MepeHUs Ha OJTHON U TOH ke BhIOOPKE, TOIKHO OBITh 5 YeJIOBEK,
a MAaKCUMAaJIbHOE KOJIMYECTBO UCIBITYEMBIX — 50 YEJIOBEK.
OOBEeKT coIoCTaBJIeHUss W YCJIOBUA A T-kpurtepus BukokcoHa
IIpe/icTaBjIeHbI B TA0. 1.

Tabauua 1
IToxazanusa pyia npumeHeHuda T-kpurepusa BWIKOKCOHaA B
3aBHCHMOCTH OT O0'bEKTA COIIOCTABJIEHUU U YCIOBUS

Bunpl OOBeKT conocTaBaeHUN Ycnosusa Kpurepuii oneHKu
CIBUTOB KoJ1-Bo Kos-BO | OCTOBEPHOCTH CcABUTA
3aMepoB | TIpynn

Casurn nox OnHH u Te XKe
BJIMSIHUEM | IIOKa3aTeJsIH,
SKCIIEpUMEH | UBMEPEHHBIE Y OJTHUX U

TaJIbHBIX TeX 7K€ UCIBITYeMBbIX JI0

BO3/eHCTBUH| U IIOCJIE€ BO3IEHUCTBUA:
a) TIpU  OTCYTCTBUH 2 1 T-xpuTepuii
KOHTPOJIbHOU TPYIIIIBI BuikokcoHa
0) npu HAJIUIUU 2 2 BapuanT 1 -
KOHTPOJIBHOU T'PYIIIIBI COIIOCTaBJIEHUE

3HAUEHUH «J0» U
«TI0CJIE» OTAEIBHO I10
SKCIEePUMEeHTATbHOU
U KOHTPOJIBHOU
rpyIImam:
T-xpurepuit
Bunkokcona;
BapuaHnTt 2 —
colocTaBjieHue
C/IBUTOB B IBYX
rpynmax:
Q-kpurepuii;
U-kputepuii ManHa-
YurHu;
@*-KpuTepuu
Quinepa.

Paccmorpum npumeHeHue T-xpurepua BuiKOKcOHa Ha Marepuase
KOHKPETHOTO IIpUMepa.

I[Io wMeroguke «J/IMYHOCTHAA 1IKaja NOPOABJIEHUA  TPEBOTU»
(/I>x. Tewtmop, amant. T.A. HemumHbIM) o00cCiIeIOBAaHO 2  BBIOOPKU
HCIIBITYEMBIX: IIEpBAadA — N;=40, BTOpasd — N>=30.
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I{es1b METOAUKN: UBMEPEHHE YPOBHS TPEBOTH.
PesynbTaThl 00C/IE€IOBAaHHS 10 KayKIOW BBIOOPKE MCIIBITYEMBbIX
IIpe/ICTaBJIeHbI B CBOAHBIX TabuIax (tabir. 2 u 3).

Tabauua 2
YpoBeHb TPEBOTH Y UCIIBITYEMbBIX MMEPBOM BHIOOPKU (N:=40),
M3MEPEHHBIH 110 MeTOAuKe «/INUHOCTHAA MIKAJIa IPOABICHUS
TpeBorm» (B Ga/rax)

banibl YpoBeHb TpeBOT'! n %
40-50 OY€eHb BBICOKUI 7 17,5
25-40 BBICOKUM 9 22,5
15-25 cpenHuii (c 16 40
TeHeHIINEeH K
HU3KOMY)
0-5 HU3KHH 8 20
CyMMBI 40 100%
Tabauua 3

YPpoBeHb TPEBOTU Yy UCIIBITYEMBIX BTOPOU BHIOOPKH (N==30),
V3MEPEHHBIH 10 MeToAuKe «/IMUHOCTHASA IIKaIa MPOABJIEHUSA
TpeBoru» (B 0asL1ax)

basnbl YPOBEHB TPEBOTU n %
40-50 OUYEeHb BHICOKHU - -
25-40 BBICOKHI 3 10
15-25 cpenHuii (c 9 30
TeHJeHIIen K
HU3KOMY)
0-5 HU3KUHI 18 60
CyMMBI 30 100%

Jlayee cienyeT KOJUYECTBEHHBINH aHAJM3 10 KaXKJI0H BBHIOOpDKE U
CPABHUTEJBHBIA KOJHUUYECTBEHHBIM AaHAJIU3 MEXKAy JIByMA
BBIOOPKaMU.

CpaBHUTEJBHBIN KOJIUUECTBEHHbBIN aHAIN3 CBU/ETEILCTBYET O
TOM, UTO BBICOKHUH YPOBEHb TPEBOTH B 4 pasa dallle BCTpedyaeTcs B IIepPBOM
BHIOODKE HCIBITYEMBIX, YeM BO BTOpoul (40% u 10%). OpHako
KOJTMUYECTBEHHBIN aHanu3 (%) yka3bIBaeT TOJILKO Ha MPaBO BbIOOpA ITEPBOM

BBIOOPKU HCIIBITYEMBbIX JUTS IIPOBeIEHUS JlaIbHENIIero
AKCIIEPUMEHTATBHOTO BO3AeHCTBUA (IICUXOKOPPEKITMOHHON pabOThI).
Cnenmyromuii sTall — BBIOOP IIOKa3aTessi «YPOBEHb TPEBOTHU», B

JlasIbHENIIIEM U3yYeHUN KOTOPOT0 3aUHTEPECOBAH HCCJIE0OBATEb.
JIJ1s1 maJIbHEUINEero MCCIIeIOBAHMs BBIOMpPAeM ITOKA3aTeslb «BBICOKUM
YPOBEHD TPEBOTH ».
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Bapuant 1. OGBEKT COIOCTaBJIEHHUMN: OJIHU W Te K€ IOKa3aTeJlH,
W3MepeHHble Y OJIHUX U TeX >Ke HCHBITYeMBIX /0 U IIOcjie IPOBeleHUs
IICUXOKOPPEKIIMOHHON paboThl TPHU OTCYTCTBHHU KOHTPOJIBHOU
TPYIIIbI.

C 16 ucnpITyeMbIMU SKCIEPUMEHTAJIbHON TPYNIbl ObLIa IIPOBeE/IEHA
IICUXOKOPPEKIIMOHHAasd paboTa, HampaBjeHHas Ha CHIKEHHE WU
BBIPA’KEHHOCTh CHUKEHUS YPOBHSA TPEBOTH.

[Tocsie TpoOBeAEHHBIX IICUXOKOPPEKIIMOHHBIX  BO3JIEUCTBUU 16
HCIIBITYEMBIX OBUIM  IIOBTOPDHO  IIPOTECTUPOBAHBI MO  METOAUKE
«JInuHOCTHAA mIKaJa NpPOABJIEHUA TpeBOru». OJHU U Te Ke MOoKa3aTesn
IICUXOJIOTUYECKOTO TPU3HAKA «BBICOKUU YPOBEHD TPEBOTH» U3MEPEHBI ¥ 16
HCIIBITYEMBIX 70 U IIOCJe IPOBEAEHUA NCUXOKOPPEKIIMOHHOU PpPabOTHI.
Pe3yspTaThl MOJyYeHHBIX JAHHBIX B 0ajUlaX MO KaXKAOMY HCIIBITYEMOMY
IIpeJicTaBJIeHbI B TAOII. 4.

Tabauua 4
OI11eHKH ¥ CIBUTH OII€HOK MOKAa3aTeJ sl «BBICOKUM YPOBEHbD
TPEBOTU» 0 U MOCJIE IPOBEAECHUA ICUXOKOPPEKIITMOHHOM
padoThI B 9KCIEPUMEHTAIBHOM rpymmne (n=16), B 6a/uiax

K YpoBeHb TpeBoTU B Pa3zHocts | AGcontoTHOe | PaHroBwrit
O/ HIMEHH Oasax «IOCyIe»- 3Ha4YeHue HOMeE
HCIIBITYEMOTO p

A0 I1ocJjie »TO» Pa3HOCTHU Pa3HOCTHU
1 2 3 4 5 6

1. AT. 49 25 -24 24 13,5
2. I.C. 48 24 -24 24 13,5
3. ILT. 46 22 -24 24 13,5
4. JLT. 45 20 -25 25 16
5. C.M. 43 20 -23 23 11
6. T'.A. 42 20 -22 22 10
7. 1.C. 41 20 -21 21 8,5
8. II.O. 39 44 +5 5 2
9. K.3. 39 14 -24 24 13,5
10.JI.A. 38 20 -18 18 1,5
11. B.T. 37 39 +2 2 1
12. O.P. 36 42 +6 6 3
13. I".JI. 35 17 -18 18 4,5
14. K.M. 34 14 -20 20 6,5
15. J1.H. 30 10 -20 20 6,5
16. C.JI. 28 7 -21 21 8,5
Cymma 136

AHanun3 pesyJIbTaTOB, IIPE/ICTABJIEHHBIX B Ta0JINIIE, CBU/IETEILCTBYET O
TOM, UYTO IIPU3HAK U3MepeH II0 IIKaje TMOpsAAKa, CIABUTU MEXKIY
WHAUBUAYJIbHBIMU 3HAUEHUSMH BO BTOPOM U IIEPBOM 3aMepax («IIocie»-
«JI0») BBIABJSIOTCA KakK € HOJOMKUTEJIbHBIMH (+), Tak ™
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oTpuIaTeJIbHBIMHU (—) 3HAKaMHU, a HyJIeBbl€e 3HAKH OTCYTCTBYIOT,
YTO JI1aeT BO3MOXKHOCTb OIPEAEUTHh HAIPABJIEHHOCTbh M BHIPAKEHHOCTH
W3MeHeHU. JTU JaHHbIe SABJISAIOTCA OCHOBAaHMEM JJIs BbIOOpa MeTonaa
MaTeMATUUECKO 0OpabOTKM TOJyYeHHBIX JAaHHBIX ¢ MmoMoIlpo T -
KpuTepusi BWIKOKCOHA /I Ompezie/IeHUs CTaTUCTUUYECKOU 3HAYMMOCTHU

CZIBUTA.

AJITOPUTM
noacuera kpurepua T-BuikokcoHa

ITopcuer kpurepusa
T-BuikokcoHa

ITpumep

I. BeruncauTh pa3HOCTh MEXKIY
WH/IVBUYy AJIbHBIMHA
3HAQUYEHUSAMU BO BTOPOM U
IIepBoM  3aMepax («Iociae»-
»I0») cO 3HAKOM (+) mu (—).

I. Cronber 4.

BhIABIEHO Cpeau UCTIBITYEMbBIX (N=16):

e 13 3HAUEHHH C OTPHIATEJIHHBIM
3HAKOM

(-);

e 3 — C IIOJIOKUTEBHBIM (+).

II. Omnpenenuth «TUIIAYHBIN»
CABUT — HaWOOJbIIasg Pa3HOCTD
MEKTy UHAUBUAYAJTbHBIMH
3HAYEHUSIMHU. TunuuyHble
CABUTH MOTYT OBITH Kak c (+),
Tak ¥ (-) 3HakKaMu. THUITMYHBIE
CABUTU YKa3bIBAIOT, UTO CJBUT
IoKa3aTesiell B KAaKOM-TO OJJHOM
HaIlpaBJIEHUU 6osiee
MHTEHCUBHBIN (BbIpa’KEHHBIN),
YeM B JIPYTOM.

I[I.TunuuHBIN CABUT — OTPHUIIATEIbHBIN
(—). Ou ykaspIBaeT Ha IpeobsiajiatoIee
HaIlpaBJIEHUE u BBIPAKEHHOCTD
U3MEeHEeHUH IICUXOJIOTHYECKOTO
IIpU3HaKa: CHUKEHHE BBICOKOTO YPOBHSI
TPEBOTU.

III. IlepeBectu pas3HOCTH B
abCoOIOTHBIE  BEJIUYUHBI U
3amnucarb 150:¢ OT/I€JIbHBIM

CTOJIOIIOM, T.K. WHA4Ye TPYAHO
OTBJIEUBCS OT 3HAKa PA3HOCTH.

III. Crosber 5.

IV. ITpopau:kupoBarh
abCOTIOTHBIE BEJTUIHUHBI
pa3HOCTEN, HAYMCIISASA
MEHbIIIEMY 3HAYEHHIO MEHbBIITHI
paHT ¥  TOCYUTATh CyMMY
PAHTOB.

IV. Cronber; 6. PamxxupyeM BeJIMYUHBI
crosibna 5. ITogcumuTriBaeM CymMMy 110
cTOJIOIy, IOJIydaeM CyMMa PaHI'OB:

> p=136

V. Onpezenuts  pacyeTHYIO
CYMMY PaHTroB 1o popMyJie:
N(N +1)

>R =MD

rae N — 4UCJI0 UCIIBITYEMBIX.

V. PacuerHas cymma:
16-(16+1) 16-17

ZRi: 2

=136
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VI. IIpoeputp coBmazenue |VI. > p=>R;:

MOJTYYeHHOH CYMMBI DAaHIOB C 136=136

pacyeTHOM.

VII. Onpepnensiem | VII. HetTunuuHble CABUTA — CABUTU CO
«HETUIIUYHBbIE» CABUTH — 3TO | 3HAKOM (+).

paHTOBbIe 3HA4YeHUs cABUTOB c | [logcumThiBaeM CYMMY paHroB
OoJsiee peIKMM 3HAKOM (+) WJIM | HETUITMYHBIX CIBUTOB.

). 1+2+3=6

[ToacunTaTh CyMMY 5THX PAHTOB Town.=6

o popmysne T =D R,

CyMMa paHIOB «HETHIIMYHBIX»

CZIBUTOB COCTaBJIAET

AMITMPUUECKOE 3HAUYEHHE

kputepusi T (Toun.).

VIII. Onpepenuts kputuueckoe | VIII. Onpepensaem KpUTHUYECKOe
sHadyeHne T (Txp.) manHOrO n 1o | 3HaueHue T s n=16:

Ta0JIHIe «Kputuueckue 35 (p < 0,05)

3HAUYEeHUA KpUTEpU T | ®ao ={23 (p <0,01)

BuikokcoHa  jid ypOBHeEH

CTAaTUCTUYECKOH  3HAYHMMOCTH

P<0,05 ¥ P<0,01».

IX. ConoctaBUTh Tomn.C Txp.
Ecnu Town. < Twp. — TUIUYHBIN

XI. Toun.< Tip.:
6 < 35 (p<0,05)

CABUT  SIBJIAETCA JIOCTOBEPHO 6 < 23 (p<o0,01)
IIpe00J1aJAFOIIIM 10

MHTEHCUBHOCTHU

(BBIpA’KEHHOCTH).

X. I'papuueckoe npezicraBjaeHue
kpurepud T.
ITocTpoUTh «OCh 3HAUUMOCTH ».

X. IloctpouM «OCh 3HAUUMOCTHU »

30Ha 3HaYNMOCTK 30Ha He3HaYMoCTun

E 23 35
HOJIY‘-IGHHOG IMIIMPDHUYECKOE 3HAYECHUE

kputepuad T Haxoaurcda B 30HE
3HAYHUMOCTH.
XI. BwmBoa: o gocrosepHo | XI. BriBon: HUHTEHCUBHOCTb
1peobJiaiatoemM II0 | OTPULIATEJILHOTO  TUIIMYHOTO  CABUra
WUHTEHCUBHOCTA  «TUIIMYHOM» | IOCTOBEPHO IIPEBLINIAET UHTEHCUBHOCTD

cneure (H:) wim oTcyTcTBUU
CTATUCTUYECKOH  3HAYUMOCTHU
(Ho) MHTEHCHUBHOCTH CABUra B
«THUIIMYHYIO» CTOPOHY.

IIOJIOKUTEJIBHOTO caBura (p<o0,01), 4To
CBUJIETEJILCTBYET O CHUKEHUH BHICOKOTO
YPOBHSI TPEBOTH B YKCIEPUMEHTAJIHBHOM
rpyIe rocJie MIPOBEJIEHHOU
IICUXOKOPPEKIIUOHHOH paboThI (pP<0,01).
[Ipuaumaerca H..
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Bapuant 2. OOBEeKT CONOCTaBJIEHHUHN: OJHU U Te K€ IOKa3aTeJlH,
U3MepPEeHHbIE Y OJIHUX U TeX K€ HCIBITYEMBIX J0 U IIOCJe IPOBEIeHUs
IICUXOKOPPEKIIMOHHOUN paboThl MPU HAJTUIUY KOHTPOJIbHOM IPYIIIIbI.

Bribopka, cocrosmas w3 16 HCHOBITYEMBIX C BBICOKMM YPOBHEM
TpeBOTH, ObLJIa pas/iesieHa Ha 2 TPYIIIIbI:

o mepBasg (n=8) — TIICHUXOKOPPEKIIMOHHASA paboTa IIPOBOJINIACH

(sxciepuMeHTaJIbHAs TPYTIIA);
o BTOpasa (n=8) — INCUXOKOpPpPEKIMOHHAas paboTa He MPOBOAUIACH
(KOHTpPOJIbHAATPYIIIIA).

[Tocne mpPOBENEHHON TICUXOKOPPEKIIMOHHOU PaboThl 00e TpYyMIIbI
OBUTM TOBTOPHO IIPOTECTUPOBAHBI IO METOJMKe «JIMUHOCTHAs IIKasIa
nposiByieHus tTpesoru» (. Teitop).

O1eHKH U C/IBUTH OIIEHOK MOKa3aTeJIel IMCUXO0JIOTHYECKOTO ITPU3HAKA
«BBICOKHY yPOBEHH TPEBOTH» B 00OMX IPYIIIax IIpeJICTaBIeHbI B TAOIUIE 5
U Tabsuiie 6.

Tabauua 5
OueHKHU U CABUTH OIIEHOK BBICOKOTO YPOBHSA TPEBOT'U B
IKCIIEPUMEHTATIbHOU rpymime (n=8) mox Bo3aencrBueM
IICUXOKOPPEKITMOHHON padoThI (B 6asLiax)

VpoBeHb TpeBoru B Gayutax | PasHOCTh | AGcooTHOe | PaHrosblit
Ne n/mn «TIOCTIE» - 3HA4YeHUe HOMep
A0 nociie «J1O» Pa3sHOCTH Pa3HOCTH
1 49 25 -24 24 6
2 48 24 -24 24 6
3 46 22 -24 24 6
4 45 20 -25 25 8
5 43 20 -23 23 4
6 42 20 -22 22 3
7 41 20 -21 21 2
8 39 40 +1 1 1
Cymma 36

AHannu3 pe3yJIbTaTOB ITOJIyYEHHBIX JaHHBIX IT03BOJISET BHIOPATh METO/T
MaTeMaTHueckor 06pabotku T-kputepuii BUuskokcoHa moTomy, 4To:
e IIOKAa3aTeJI U3MEPEHHI 110 IIKaJIe MMOPSIKA;
e UHIWBUJIyaIbHBIE 3HAYEHUsI BBISIBJIEHBI Kak ¢
TIOJIOKUTEIbHBIMU (+), TaK ¥ OTPUIIATEIbHBIMU 3HaKaMu (—).
[Ipogo/mxuM  JIeCTBHE TI0 CTPOTOMY aJITOPUTMY IIOACYEeTa
Kpurepua T-BuikokcoHa.
1. ITogcuuThIiBaeM 1o TabJINIlE YHC/I0 3HAUEHUH CO 3BHAKAMU:
e II0JIOKUTEJILHBIMHU (+) — 1;
e OTpUIIATENIBHBIMU (—) — 7.
2. OnpenensdeM  TUNWYHBIA  cABUT.  TUNWYHBIA  CABUT  —
OTPHUIATEIbHBIN (—), YTO YKa3bIBAET HA CHUKEHUE YPOBHSA TPEBOTH.
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[TepeBOAVM PA3HOCTH B a0COJTIOTHBIE BEJTUUNHBI U PAHKUPYEM.
4. TlogcuuThiBaeM cymMmy paHros (Y. p).
>p=6+6+6+8+4+3+2+1=36
2p=36
5. OnpezesisieM pacueTHYIO CyMMy PAHTOB 110 ¢popMyJIe:
N(N +1)

Z R = 2
rae N — YUCJI0 UCHBITyEMBIX.
8(8+1) 72

— =36
2 2
6. IIpoBepuM coBIafieHHE TOJTyYeHHON CYMMbI PAaHTOB C PaCUETHOM:
2 P=XR: 36=36
7. Onpeges M  HETUNUYHBIA  CABUT, KOTOPBI  BBIIBJIEH C
MIOJIOKUTEJbHBIM 3HAakoM (+) U TOJICUMTAaeEM CYMMY PaHIOB

o

HETUIIMYHBIX CABUILOB, KOTOpasd COCTaBJIAET SMIIMPUYECKOE
3HaueHue kpurepusa T BUiIKokcoHa.
Zp(+)=1 Tomn.=1

8. Omnpenensiem kputuueckoe 3HaueHue T (Txp.) 1A n=8 mo Tabiune
«Kputnueckue 3HaueHuss kputepus T BuikokcoHa s ypOBHeEH
CTaTHUCTUYECKON 3HAUUMOCTU P<0,05 U P<0,01».

_ [5(p<0,05)
®® " 11(p<0,01)
9. ConocrasisieM Tomn. C Txp..

TaMn. = TKp.
1=1 (p=0,01)
10. IIocTouM «0OCh 3HAUUMOCTU ».

30oHa HeEHaAYMMmoOcTum

30oHa 3HaA4YMmMmocTMm

L] 5
11. BBIBOZI: WHTEHCHUBHOCTH OTPHUIIATEIBHOTO (TUIMUYHOTO) CBUTA
JTOCTOBEPHO IIPEBBINIAET WHTEHCUBHOCTD IMOJIOKUTEIHHOTO CABUTA
(p=0,01), UYTO CBHUJIETEJILCTBYET O JIOCTOBEPHOCTH CHUIKEHUS
BBICOKOTO YPOBHSI TPEBOTH B SKCIIEPUMEHTAJIBHOU TPYIIIE IIOCIIE
MIPOBEIEHHOU MICUXOKOPPEKITUOHHON paboThI (p=0,01).
[Ipuaumaerca Hi.
Tabauua 6
O1Ll€eHKH U CIBUTH OI€EHOK BHICOKOTO YPOBHA TPEBOTH B
KOHTPOJIbHOM rpymnme (n=8), (B 6asL1ax)

VpPOBEHb TPEBOTH B GaUiax PasHoctp AbcostoTHOe | PaHroBBIN
N° i/ «TIOCTIe»- 3HaUYeHUeE HOMeEp
ALY nocie «Z10» Pa3sHOCTH Pa3sHOCTH
1 41 453 +2 2 6,5
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2 38 39 +1 1 3
3 37 38 +1 1 3
4 36 39 +3 3 8
5 35 36 +1 1 3
6 34 36 +2 2 6,5
7 30 31 +1 1 3
8 28 27 -1 1 3
Cymma 36

AHasu3 pe3yJIbTaTOB ITOJIyYEHHBIX JAHHBIX ITI03BOJISET BHIOPATh METO/T
MaTeMaTuueckou o0pabotku T-kputepuil BuyiikokcoHa moToMy, UTO:

e II0KAa3aTeJIM U3MEPEHHI 110 IIKaJIe IOPAIKA;
e WH/VBU/IyaJIbHbBIE 3HAUEHUS BBISIBJIEHBI Kak c
IIOJIOKUTEIbHBIMU (+), TaK ¥ OTPUIIATEeIbHBIMU 3HAKaMU (—).

[TpomoyKuM JeficTBUS B BH/le aJiIrOpuTMa nmoacuera kpurepusa T
BuiaxokcoHa.

1.

B w

IToacuuThIBaEM IO TAOJINIE YHCJI0 3HAUEHUH CO 3BHAKAMU:
®II0JIOXKUTEIBHBIMU (+) — 7;
eOTpUIlATETbHBIMU (—) — 1.
OmnpenensgeM  TUNWYHBIA  c¢ABUT.  TUOWYHBIM  CcABUT  —
IIOJIOKUTEJbHBIA (+), UYTO yKa3bIBaeT Ha IIOBBIIIIEHHBIH YPOBEHD
TPEBOTU.
ITepeBoaUM pa3HOCTH B aOCOIIOTHBIE BEJIUIUHBI U PAHKHUPYEM.

. IlogcuutsiBaeM cymmy panros (3p).

>p=6,5+3+3+8+3+6,5+3+3=36

>p=36
. OmpeziesisieM pacyeTHyIO CyMMY PAHIOB 110 (popMyJIe:
N(N +1
Z R = %
8(8+1
r7e N — 4KiCII0 UCIBITyeMBbIX. Y R = % =36

[IpoBepuM coBIaieHHE TOJTydYeHHON CYMMbI PAHTOB C PaCUETHOM:
2. p=>R: 36=36

OmnpeneuM  HETUNUYHBIM  CABUT, KOTODBHIA  BBIABJIEH C

OTpUIIATEIBHBIM 3HAKOM (—) M MOJCYUTHIBAEM CYMMY PaHTOB

HETUIIMYHBIX CJBUTOB, KOTOpas COCTaBJseT SMIIMPUUYECKOE

3HaueHue kpurepua T BUiIKokcoHa.

Zp(-) =3 Tomn. =3

. Ompenensiem kputnuyeckoe 3HaueHue T (Twp.) A n=8 mo Tabsumne

«Kputnueckue 3HaueHus kputepus T BuiikokcoHa A7 ypoBHEU
CTaTUCTUUECKON 3HAUMMOCTU P<0,05 U P<0,01».

_ [5(p<0,05)
®® 11 (p<0,01)

. ComocraBiisieM Toun. € Tip.:
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3<5 (p=<0,05)
10. IlocTouM «0OCh 3HAUUMOCTH ».

30Ha 3HAYNMOCTN 30Ha He3HaYMMOCTU

=1

1 [3] 5
11. BpIBO/I: B KOHTPOJIBHOU TPYIIIle UHTEHCUBHOCTD IOJIOKUTETHHOTO
(TUIMYHOTO) CJIBUTA JIOCTOBEPHO MPEBBINIAET WHTEHCHBHOCTH
OoTpULIATEJIBHOTO cABUra (p<0,05), UYTO CBHUJETEJILCTBYET O
ZIOCTOBEPHOM HAJIMYMU BBICOKOTO YPOBHA TPEBOTH B 3TOU TpYyIIIle
(p<0,05). ITpuaumaetcs H..

Insa  moarBep:kaeHus — 3P@PEKTUBHOCTH  MCUXOKOPPEKITMOHHOUN
IIPOTPAMMBI, CTAaTUCTUYECKONW 3HAUYMMOCTH PA3JIAYUU CABUTOB MEXKIY
DKCIIEPUMEHTAJIbHOU Y KOHTPOJIbHOW  TpynIamMu  MOTYT  OBbITh
HCIOJIb30BaHbl TPM MaTeMaTUYECKUX METO/1A:

e (Q-kpurepuii Pozenbayma;
e U-kputepuiit MaHHa-YUTHU;

e (@*-xpurepuii (yriioBoe mpeobpazoBanue) Ourepa.
OGocHOBaHUeE /1 UCHOJIb30BaHUSA KAXKAO0TO U3 KPUTEPUEB.
4. Q-xpurepuii Pozenbayma mcrnoabpb30BaTh HEJIb35, TaK KaK B KaXKJIOU

13 BEIOOPOK MeHeE 11 UCTIBITYEMBIX.
5. U-kputepuii MaHHa-YUTHH MOKHO HCIOJIb30BaTh, TaK KaK B
Ka’k/101 BBIOOPKE Nyi,N2>>3, N1,N2<60.

ComocraBjieHHE CABUTOB <«IIOCJI€» TIOKa3aTejasdA BBICOKUU
YPOBE€Hb TPEBOTU B OJKCIEPUMEHTAJBHOU ¥ KOHTPOJIHbHOM
rpynmnax ¢ ucnosbdosanueMm kpurepusa U ManHa-YutrHu.

1. [losicueT paHrOBBIX CYMM «IIOCJIe» IIOKa3aTeJsis OUYeHb BBICOKUU U

BBICOKUH YPOBEHH TPEBOTH B SKCIIEPUMEHTATBHON M KOHTPOJIbHOUN
rpyIIax IMpeJicTaBjieH B TaOIUIE 7.

Tabauua 7
IToacueT pAaHTrOBBIX CYMM «IIOCJI€» ITOKA3aTe/IA BHICOKHHM
YPOBEHB TPEBOTH B IKCIIEPUMEHTAIBHON U KOHTPOJIbHOU

rpynmnax
OKCIIepUMEHTAJIbHAA Ipynna
P Py KonTposibHas rpynma (n.=8)
(n,=8)
IToxazaTenp «BBICOKHUI IToxa3aTrenpb «BBICOKUH
YPOBEHD TPEBOTH » Panur YPOBEHD TPEBOTH » Paur
«1ocie» (B bamiax) «1ocse» (B bayax)
25 7 43 16
24 6 39 13,5
22 5 38 12
20 2,5 39 13,5
20 2,5 36 10,5




20 2.5 36 10,5

20 2,5 31 9

40 15 27 8
CyMMBI 43 93

2. ITogcunThIiBaeM OOIIYIO0 CYMMY PaHTOB:
YR = n;+n.= 43+93 = 136

3. IToacumThiBaeM pacueTHYIO C}%/IRMyISSHI‘OB 1o popmyie:
>R = M , Tme N — oOmee KOJIUYECTBO PAHKUPYEMBIX
HaO roAeHni (3HaAaUYEeHUH )

SR, = 16-(7+1) 156

4. IIpoBepsieM coBmajzieHHEe OOIIEeN CyMMBbI PAHTOB C PACYETHOM:
Y R=D'R 136=136
OO6m1ast cyMmMa paHTOB COBIIajia C paCYeTHOM.
5. Onpenensdgem smnupudeckoe 3HadeHue U 1o hopmyJie:

Uspn, = (N, *'H:}+w_ T,

I7le N; — KOJIMYECTBO UCHBITYEMbIX B 9KCIIEPUMEHTAJIbHOU T'PYIIIIE;
N> — KOJINYECTBO UCIBITYEMBIX B KOHTPOJIbHOU TPYIIIIE;
Ny — KOJINUEe6CTBO UCHBITYEMbBIX B TPyIIE ¢ OOJIbIIEN CyMMOM
PAHIOB;
Tx — GoJibIIIast U3 ABYX PAHTOBBIX CYMM.

U, =8-8+m—93= 64+36—-93=100-93=7,
T°O°7 U omn = 7

6. Ilo Tabnune «Kpurudeckue 3HaueHus kpurtepus U MaHHa-
Yutau» olpezenaeM KpUTUUYECKUEe 3Ha4YeHUd JUIA

COOTBETCTBYIOITUX N (n:=8 1 n.=8).
15 (p<0,05)
w(8) {9 (p <0,01)
7. BeIBOM:
U, <U,, 7<9(p<0,01)

IlosyyeHHble TaHHBIE IIO3BOJIAIOT KOHCTATUPOBATH JIOCTOBEPHBIE
pas3IugusA MEXKAY SKCIIePUMEHTAIbHON U KOHTPOJIbHOU IPyIIIaMHU.
8. IlocTpouM «0OCh 3BHAUHUMOCTH »

30Ha HEe3HAUYMMOCTU

30Ha 3HAYMMOCTU

7 9 15
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9. Takum 00Opa3oMm, COIOCTaBJIEHWE CABUTOB «IIOCJIE» IIOKa3aTeJs
«BBICOKHH YPOBEHb TPEBOTH» B HKCIIEPUMEHTAJIBHOUN TpyIIe II0
CPaBHEHUIO C KOHTDPOJIbHOU TPyINoON ¢ wucrnoab3oBaHueMm U-
KpuTepuss MaHHA-YUTHU BBISIBUJIO JIOCTOBEPHOCTHh Pa3JIUUUN
MeXJly AByMs rpynmamMu (p<0,01), UYTO CBHUJIETEJIbCTBYET 00
3¢ bEKTUBHOCTU IICUXOKOPPEKITMOHHON paboThl. [IpuHumaercs H,.

KomnsrorepHas oopadorka T-kpurepusa BuikokcoHa B
cpene Excel

1. B sueiike D6 Habpath dopmyny (wim, akTUBUPOBaB siueiiky D6,
HabpaTh hopmyJty B cTpoke hopmyst) = Co6 — D6.

«3anenuTh» MapKep 3amoJHeHHs (YEepHBIA KPECTHK B HUKHEM
IIPAaBOM YTJIy aKTUBUPOBAaHHOU KJIETKH D) W yAep:kuBasi JIEBYIO KJIQBHIITY
MBIIIIA «IIPOTSHYTh» €ro 7o D20; OTIyCTUTHh JIEBYIO KJIABHUIIY MBIIIH
(ABOMHOM IIETYOK MBIIIN 110 MapKepy 3aIloJIHeHUs B sA4elike D6 macT ToT
ke pesysnbTaT). B cTonbie D B siuelikax D6-D21 mosBUTCS BeJIMUMHA
casura (puc. 1).

2.B cronbne E pasmectum aOCOJIIOTHOE B3HaueHHE Pa3HOCTU
(Mmoxmysnp) 3HaveHuil crosbma D, 1A storo B sAueiiky E7 HeoOXoammo
BBecTu dopmyay =ABS(D6) (wau «BbI3BaThb» GyHKIHIO =ABS(uncio)).
[IpotsHyTh hopMyIty /10 sueriku E21.

3. Pa"TOBBIM HOMEDP pa3HOCTH paccuuTaeM B crosbue F. Jlas sToro
YCTAaHOBUTH Kypcop B ssueiiky F6 u HakaTh Ha KHONKY « BecTaBka yHKIN »
Jx. B tnasioroBom okHe BBIOpaTh KaTeropuio « CTaTHCTHUECKUE» U BHIOPATh
byHnxk1m0 PAHT.CP(4ncno;ccblika;[nopagok]).

ApryMeHTEl QyHKLIMM | ¥ ﬂhJ
PAHI.CP
Yncno E6 G| = 24
Cobinka | &E45:8E521 Fgs| = {24:24:24:35:23:22:21:5:25:18:2:6:18
Mopanok | 1| B = WCTVHA

= 13
Bo3BpalaeT paHr 4Mona B CNMCKEe YMCen: ero I'IDI:IFlD.KCIBbIﬁ HOMED OTHOCWTENBHD APYTHX YMCEN B CMHUCKE; ECNK
HECKOMNEKD SHEYEHWIA MMEET OAMHSKOBEIA paHr, BO3EPALLAETCA IZFIED.HMﬁ PaHr.

MopaOgoK 4WMCNo: ONYWEHD MNK 0 - COPTUPOBKA PEHMOE B CMOKE Mo yhkIBaHWID; nioboe
HEHYNEBOE SHAYEHWE - COPTUPOBKE PaHMoE B CNWCKE MO BO3PacTaHuk,

3HaqeHwe: 13

Cnpaeka No 5ToM dyyHKLW [ Ok ] | OTMEHE

Puc. 1 [lnanorosoe okHo pynknuu PAHI'.CP

B crpoke «Umciio» yCTaHOBUTH KypCOp U 3aTeEM «INEJKHYTb» II0
Aa4genke E6.
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Ilepexomum B cTpokKy «Ccbuika» M BblAeasgeM auamna3oH E6:E21.
HaxumaeM Ha KiIaBHMaType Ha KiIaBully F4 s TOro, 4YroObI
3aPUKCUPOBATD aJIpec HAYAJIbHOU U KOHEUHOU fA4eeK U OHU He MEeHSIUCH
IIPpU KONMPOBAHUM (OPMYJIbl, OPH S5TOM Ilepeld, KaKJbIM 3Ha4YeHUEM
CCBhUIKU MOABUTCA 3HAK $: $E$6:$E$21.

B crpoke «Ilopsamoxk» craBuMm 1 (mau a000e ApPyroe HeHYJEBOE
YHCJI0), YTOOBI HAUaTh COPTHPOBKY PAHTOB 110 BO3PaCTaHUIO.

B siuetike F6 mossBUTCS paHr yuciaa 24, HaxoAsAIerocs B siuelike E6.
[IpoTsiruBaeM GopMyJIy 0 Suelku F21.

4. I[ToacuuThiBaeM CyMMy PaHTOB B siuelike F22 ¢ momoIipio GyHKITUN
=CYMM(F6:F21) (kHOIIKa X Ha IaHeJd WHCTPYMEHTOB). B suelike IosBUTCA
qrciio 136.

5. KomuuecTtBO  MOJIOKUTENBHBIX W OTPHUIATEJbHBIX  CIBUTOB
mojcunTaeM B fdelikax D24 m D25 ¢ momompoo ¢opmysn (MX MOXKHO
HaOpaTh ¢ KJIaBUATyPbhl UJIU BI3BATh COOTBETCTBYIOITYIO (DYHKITHIO)

D24: = CYETEC/IN(D6:D21;">0"). ITosyunm 3Hauenue n(+)=3

D25: = CYETECNN(D6:D21;"<0"). ITosyuum 3Hauenue n(-)=13

6. B sueiike A26 moMecTUM pe3yJabTaT MPOBEPKU HA BO3MOKHOCTH
HCIIOJIb30BAHUS KPUTEPUsS: KPUTEPUN HENPUMEHUM, €CJIU KOJIMUECTBO
[IOJIOXKUTEJIbHBIX U OTPUIATEIbHBIX CABUTOB COBIIAAET:
=EC/IN(D24=D25;"Ncnonb3oBaHne Kputepmus HeBO3MOKHO";"Mcnonb3oBaHMe Kputepus
BO3MOXHO").

7. B sauetikax D28 u D29 omnpenenum: Moja0KUTeJIbHbIE (+) WU
OTpUIIaTeJbHbIE (—) CABUTU SABJISAIOTCSA THINYHBIMH M HETUIINYHBIMU B
3aBUCHUMOCTH OT TOT'O, KAKUX U3 HUX OOJIbIIIE:

D28: =EC/IN(D24>D25;"+";"-")

D29: =EC/IN(D24<D25;"+";"-").

B paccmaTtpuBaemoil 3azjade TUIIMYHBIMU CABUTAMU  SBJISIOTCS
oTpuUIlaTeIbHbIE (—), a HETUITUYHBIMU — TIOJIOKUTEIbHBIE (+).

8. Toun OIpeJiesisieTCs KaK CyMMa PaHTOB HETUIIMYHBIX CABUTOB: B
siuelike B30 romerniaeM pacueTHyio (popmysty:
=ECTN(D29="+";CYMMEC/IN(D6:D21;">0";F6:F21);,CYMMEC/IN(D6:D21;"<0";F6:F21)).

[Tomyayum Toun=6.

9. Kputnueckue 3HaueHusi T-kpurepusi BbIOepeM II0 TabIUIlE
«Kputnueckue 3HaueHus kputepus T BuiakokcoHa i ypOoBHeH
CTaTUCTUUECKON 3HAYMMOCTH P<0,05 U P<0,01» U MOMEIIAEM B SUEHUKH
C36 u D36:

A B G D

22 | Kpummeckoe sHauerne [-KpHTepHa:
33

4 B

a5 M 0.01 0,05

ki 16 23 35
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10. BI)IBOH O TOM, KaKad U3 Iruiiore3 IIpUHUMAETCA MOXKHO IIOJIYYHTD,

CPaBHUB 3MIIUPUUYECKOE U KPUTHUYECKUE 3HaueHuA T-kpurepus. /1jid 3Toro
B siuelike D38 BBeneM hopmyiy:
=EC/TN(B30<=C36;"H1";ECTN(B30>D36;"H0";"H1 npu yposHe 3HaunmocTtu P=0,05")).

B nannowMm ciyuae nosyuyaem BbIBOA: «IIpuHuMaerca runore3a Hi».
Hasiee MOXXHO (POPMYIMPOBATH HCUXOJIOTUYECKUI BBIBOJ,.

F~a

o |in e

e =

0N (B (3 (R L=

[ . . .
(= I -- B

1
H

8

)
o

w1 [ [ [ [ e

1

3
i

B | G| [N [
AR R AR

40

e

d

A B C 8] E F G H | o
T-kpurepuiit Buixorcona
OTeHEs M COEHTH 0LeHOK MOKa3aTend «EbICORIN VP OESHb TPEEOTHY OO0 M MoCHe IpOEegeHi
NCHKXOKOPD eFIHOHEOH paboTel B SKCNepHMeHTATBHOIN rpyTme (n=16), & bamax

Ypoesee TperorH E | PazmocTe | AGcomoreos | Panrossm _
M om - Eu;tpaz IO SHIUSHHE HOM
IO DATHOCTH THOCTH
— — ,-/_/ ABS(DE]

1 9 [ 25 [ os M1 13« =PAHI.CP(EG;SESESES211) |
2 43 24 -2 24 L3

3 46 22 -2 24 13

4 43 20 =23 23 15,5

3 3 20 =23 23 11

] 42 20 =22 22 10

7 41 20 =21 21 8.3

3 39 44 3 3 2

o 39 14 =23 23 15,5
10 38 20 -18 18 43
11 37 3 2 2
12 36 42 ] ] 3

3 35 17 -18 13 45
14 4 14 =20 20 6.3
15 30 10 -20 20 6.3
16 28 ] =21 21 8.3
Cyma 136 < =CYMM(F6:F21) |

KommiecTED COEHTOE: =
«——1 =CHETEC/IM(D6:D21;"=0")

monowHTamERER () 1+ 3

| orprmaremims () n()= 13 €—— =CYETECAN(DE:D21;"<0") |

Hemonns3ioeanne KPHTEPHA BO3MOAHO

/4 :EC”H[qu-}DZS.;“‘l'"_;"—"] |
THImTMEEBIe COBHTH .

¢ Hermmmmumeie cOEHTH + -e-—-—‘l =ECAW(D24<D25;"+";"-") |

Tan= 6 = Fcin(D29="+",CYMMEC/W{D6:D2 L ">0":F6:F21);CYMMECI{DED2 1;"<0":F6:F21))

Eppmimeckoe sHauemte T-KpiTepio:

P
0,01 0,05
16 73 35

1

Brisoa:

[Ipsenmaerca ramotesa:  HI .F‘_H"""'--_.,,_

=ECAW(B30==C36;"H1";ECNM(B30~035"HD";"H1 npK1ypoBHE 3HEYMmMaCTIK P=0,05"))

Puc. 2 Pacuer T-kpurepua BuikokcoHna

162



Tabauua 3.10

Kpurnueckue 3HaueHUA Kputepua Biwikokcona

O6bem | YpoBenb 3Haummoctu| OOBeM [YpOBEeHb 3HAUMMOCTH

BBIOODKH| 0,05 0,01 BBIOODKH | 0,05 0,01
5 0 28 130 101
6 2 29 140 110
7 3 0 30 151 120
8 5 1 31 163 130
9 8 3 32 175 140
10 10 5 33 187 151
11 13 7 34 200 162
12 17 9 35 213 173
13 21 12 36 227 185
14 25 15 37 241 198
15 30 19 38 256 211
16 35 23 39 271 224
17 41 27 40 286 238
18 47 32 41 302 252
19 53 37 42 319 266
20 60 43 43 336 281
21 67 49 44 353 296
22 75 55 45 371 312
23 83 62 46 389 328
24 91 69 47 407 345
25 100 76 48 426 362
26 110 84 49 446 379
27 119 92 50 466 397

163




OLeHKH TOCTOBEPHOCTHU PA3JIUUYNU CABUTOB <IIOCJE» - «JI0»
JUIAL KaK/IOTO MCCIEeAyeMOTro IICUX0JIOTHYECKOro mpu3Haka (c
yKazaHHEeM METOIUKH, TeCTa) /IS BbIABJIEeHUA 3(PPeKTUBHOCTH

IICUXOKOPPEKIITMOHHON PabdoThI IO YPOBHIO CTATUCTHYECKON
3HAYUMOCTH BBIOPAHHOT'O KPUTEPUSI

OlleHKM AOCTOBEPHOCTH Pa3JIUYUN CABUTOB «IIOCTIE» - «JIO» JJIA
KaXk/IOTO HCCJIEyEMOTO IICHMXOJIOTUYECKOT0 TpH3HakKa (¢ ykazaHHeM
METOZINKHU, TeCTa) JIJis BhISIBJIeHUs 3(PPEKTUBHOCTH IICUXOKOPPEKIIMOHHOMN
paboTHI TI0 YPOBHIO CTAaTHCTUYECKON 3HAYMMOCTH BHIOPAHHOTO KPUTEPHUS
IIPE/ICTABJIAIOTCS B CBOHOM Ta0JI. 1

Tabauua 1

O eHKH TOCTOBEPHOCTHU PA3JIUYUN CABUTOB «IIOCJIE» - «I0» JJIs
KaK/I0T0 UCCIIEAYyEMOTO IICUX0JIOTHYECKOTO MPU3HaKa IO/,
BJIUSAHNEM IICUXOKOPPEKIIMNOHHOU paboThI B

AKCIEPUMEHTAIBHOU IPYyIIIe

No | ITcuxosnornue | HasBanue Mertop, Amnupuue | Kpurtnyec | YpoBeHsb
11/1] CKUI IIPU3HAK | IICUXOJIOTUY | MaTeMaTHU4e | CKoe Koe CTaTHUCTHYEC
€CKou CKOU 3HAYeHHEe | 3HAUEeHHE | KOu
METOAUKU 00paboOTKU | KpUTEPUS | KPUTEPUS | 3HAYUMOCTHU
(Tecta)
1 | Beicokuii «JImunoctH | G — i} Gy = 2 Gop (16) = 2 GM:GKP[ISJ-Z:Z(I;:UJUU
YPOBEHb asg  IIKaja | KpUTEPUH
TPEBOTH MPOSsIBJIEHU | 3BHAKOB
s1 TPEBOTH »
(k. Tetino,
1953)
2 | Beicokui «JInguocers | T — } Ty =0 Tap (16) =23 T3M<Txp+6<23(p=:&01]
YPOBEHb asg  IIKaja | KpUTEPU
TPEBOTH nposiBjieHn | BusikokcoHna
s1 TPEBOTH »
(JIx.Teiio,
1953)

B saHHyI0 TaOJUIly BHOCATCSA BCe IICUXOJOTHYECKHE IPU3HAKH,
KOTOpPbIE UMEIOT YPOBEHDb CTATUCTUUECKOU 3HAUUMOCTHU P<0,05, P<0,01.
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3.6. Kpurepuu OIeHKH CTaTUCTUYECKOM IOCTOBEPHOCTH
C/IBHTOB ITOKa3aTeJjiel ICUXO0JIOTHYECKUX IIPU3HAKOB MO/,
BJIUSHHEM 9KCIIEPUMEHTAIbHBIX BO3/IEUCTBUI IMPU HATUINU
Tpex 1 00JIee 3aMePOB

BBIOOPKE MCIbITYyeMbIX (Ta01.1) [27, 94-101].

3.6.1. Kpurepuii y? ®puamana

HaznauyeHnue kpurepusa
Kputepuii y2 mnpuMeHsieTCS Jisi COIOCTABJIEHHSA IOKa3aTeseH,

U3MepsIEMbIX B TpeX Wi O0oJiee YCJIOBUAX HAa OAHOM U TOU :Ke

Tabauua 1
Kpurepuu O1ieHKH CTATUCTHYECKOM I0CTOBEPHOCTH
CABUTIOB
Buaei caBuros OO0OBeKT YcaoBusa
COIIOCTABJIEHU U Komunuecr | Koanuecr
BO BO I'pyIni
3aMepoB
1. Bpemennsie, OpHu U Te Ke MOKa3aTeJH, 3 u bosiee 1
CUTYallUOHHbIE, | U3MEPEHHBIE y OJTHUX U TeX
YMO3PUTEJIbHBIE, | K€ UCIIBITYeMbIX B pa3HOE
W3MepUTeJIbHbIE. | BpeMs, B PA3HBIX
CUTYyaIUAX, B PA3HBIX
IIPE/ICTABIAEMBIX YCIIOBUAX
WJIN Pa3HBIMU CIIOCOOAMHU.
2. CaBuru 1oy, OnHU U Te Ke MoKasaTesu,
BJIUSAHUEM M3MepEeHHbIe Y OJJHUX U TeX
OKCIIEPUMEHTAJIb | XK€ HUCIBITYEMBIX JI0 U II0CJIe
HBIX BO3/I€CTBUS:
BO3/IEUCTBU. e IIPH OTCYTCTBHH 3 u Gostee 1
KOHTPOJIBHOU TPYMIIbI;
® IIpU HAJIMYUU
KOHTPOJIBHOU T'PYTIIbI; 3 u GoJee 2
3. CrpyktypHble | Pa3Hble mokazarenu ofgHUX | 3 u Oosiee 1
CIBUTH. U TeX K€ UCIBITyEMbBIX
Kpurepuii y- ®puamaHa I[03BOJUAT YCTAHOBUTh H3MEDEHHE

BEJIMUUHBI IICUXOJIOTHYECKUX MOKa3aTesJel OT yCia0BHUA K YCJIOBHIO, HO OH
HE YKa3bIBA€T Ha HAIIpaBJICHHNE M3MEHEeHUH.
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AJITOPUUTM
IToxcuer kpurepuii x- Ppuamana
1. IIpopaH:KHMpPOBaTh MHANBHAYATbHbIE 3HAYEHUA IEPBOTO
HCIBITYeMOTO0, IOJIyYeHHbIE€ UM B 1-M, 2-M, 3-M U T.JI. 3aMepax 110

CTpoke!

[IpogesnaTh TO >Ke camMoOe II0 OTHOIIIEHHWIO KO BCEM JpPYyTUM
HCITBITYEMBIM JAHHOM IrpynIbl (TabJ. 2).

Tabauua 2
IToxasaTeiu 3aMepPOB M UX PAHTH B IPYIII€ HCIBITYEMbIX
(mo crpoke)

Kog nmenu ITokaszarenp ITokaszarenp ITokaszarenp
HCIIBITYEMOTO | 1 3aMep | paHT 2 3aMep | paHr 3 3aMep | paHr
1 I [
2
3
4

[Ipy 3TOM MeHbIIIEMY 3HAYEHHIO HAUYUC/AETCS HE 3aBHCHUMO OT
HOMepa 3aMepa 1 paHr, cpelHeMYy 3HAUE€HUIO — PaHT 2, HauOOJIbIIIEMY —
pawur 3.

2. CymMa :Ke pPaHroB IIOJCUYMTHIBAETCA IIO CTOJOIam! s
KaK/I0T0 U3 MPOU3BEAEHHbBIX 3aMepoB (Tab1. 3).

Tabauua 3
ITokaszaTe i 3aMepPOB M UX CyMMa PAaHTOB B IrpyIIe
HCIBITYEeMbIX (IT0 CTOJIOILY)

Kon nmenu ITokazarenp ITokazarenpb ITokazarenp

HCIBITYEMOTIO | 1 3aMep | paHT 2 3aMep | paHT 3 3aMep | paHT

1 | | |
2

3

| | |
| | |
4 | | |
CyMMBI | | |

3. OnpezieTuTh OOIITYI0 CYMMY PAHTOB ITO CTOJIOIIAM.
4. OTIpe/IeJTUTh PACYETHYIO OOIIYI0 CyMMy PAHTOB 110 hOopMYyJIE:

ZR_ :n.w

/i€ N — KOJTUYECTBO UCIBITYEMBIX;
¢ — KOJIMYECTBO YCJI0BUHN n3MepeHus (3aMepoB).
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5. OOmass cymMma paHTOB IIO CTOJIOIIAM JIOJDKHA COBITQAATh C
pacueTHOU OO0IIel CyMMOU PaHTOB.
2 .
6. OnpenesnnTs SMIUPUYECKOE 3HAUYEHME ¥; 110 popMyJie:
12
2 = 'ET-Z]—S'H' c+1

Xram [n-c-(c+ 1) (f ) ( )
TJle C — KOJIMYECTBO YCJIOBUH U3MepeHus (3aMepoB);

N — KOJIMYECTBO UCITBITYEMBIX;

T; — cyMMBI paHTOB IO KaXI0My U3 YCJIOBHH.

7. OmpeneauTh YPOBHH  CTaTUCTUYECKOM 3HAYMMOCTH IS
;{Eﬁp ®dpuaMaHa 1o TabIMIaM:

7.1. Kputnueckue 3HaueHusi kpurepus y- Opuamana s
KOJIMYECTBA YCJOBUU C =3 U KOJIMYECTBA UCHBITYEMBIX OT JIBYX /IO J€BATHU
(2 <n <9)(Tabdi. 1).

Paziinumusa mMexay yCJIOBHAMU MOXKHO CUMTATh JOCTOBEPHBIMHU, €CJIU
Xr. JIOCTHTA€T  COOTBETCTBYIOIETO  KPUTHYECKOTO 3HAYEHWs W
rpeBbimaet ero (mo Greene I. D’Olivera M., 1989):

2 2
Krapn = Xr,
7.2. Kputuueckme 3HaueHuss Kputepus Y- Ppuamana s

KOJIMUECTBA C = 4, N < 4 (TadJ1. 2).
Pazyimumsi MexXy YCJIOBUSAMH MOXKHO CUMTATh JOCTOBEPHBIMH, €CJIU
Xr.. JOCTUTA€T COOTBETCTBYIOIIETO KPUTHUYECKOTO 3HAYEHUs ;{f.xp WIN

IIpPeBBIIIaeT ero [33]:
Xr = Xry
7.3. Ilpu OosibIlieM KOJWYECTBE YCJAOBUM UM (MJIM) HCHBITYEMBIX
Heo0X0UMO:
e OIIPEJIETUTD KOJIUYECTBO CTeNleHel ¢cBOOO/IbI V 110 ¢hopMyJIe:
v=c—1,
I7ie ¢ — KOJIMYeCTBO YCJIOBUM (3aMepoB).
e o Tabiune «Kpurnueckne 3HaueHHA ¥y IS YPOBHEH
cratuctuueckoln 3HaumMmoctd P<0,05 m p<0,01 mpu pasHOM
Yyucse crerneHell ¢cBoboabl v» (Tabs. 3). OnpenesnTh KPUTHUECKUE
3HAYEHUS KPUTEPUA ¥~ MPHU JaHHOM UHCJIE CTEIEHEeH CBOOOIHI V.

Ecimn XEBMH;LOCTI/IraeT COOTBETCTBYIOIETO KPUTHUUYECKOTO 3HAYeHU

;(,Em WJIU TIPEBBINIAET €T0, PA3JINYUA JOCTOBEPHBI:

X = Xry

IIpumep.

PaccMoTpuM pacuer KpuTepusa y- ®PpuaMaHa Ha KOHKPETHOM
IIpUMeEpE.

ITo metomuke JI. 1. BancoBckoln «TexHuka U OEryIOCTh UTEHUS»
ObL1a 00CIeIOBaHA TPYIIIA IITKOJIBHUKOB (N = 8), Mpou3BeeHo 3 3aMepa.
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[TokazaTesn CKOpOCTH 4YTeHUSA (CJI0B 3a MUHYTY) IO KaXKJIOMY
HCIILITYEMOMY B JJAHHOU BBIOOPKE IIIKOJIBHUKOB IIPEJICTaBIEHbBI B TA0JI. 4

Tabauua 4
ITokaszaTesiu CKOpPOCTH UTeHUA (CJIOB 3a MUHYTY) B TpyIIIe
INKOJBHUKOB (n = 8)

Kox numenn CkopocThb uTeHus (CJI0B 32 MUHYTY)
HUCIBITYEMOT'0 3amep 1 3amep 2 3amep 3

1 K-B 58 76 115

2 II-8 66 95 130

3 JI-B 67 8o 95

4 N-a 75 82 96

5 II-a 80 86 100

6 C-B 86 90 110

7 M-B 85 02 104

8 B-a 90 04 105
Cymmul 607 695 970
CpedHue 75,9 86,9 106,9

BbIOOp MeTOAa MaTeMaTUIECKO 00paboTKN

3agaua: BoIsBUTD JIOCTOBEPHOCTD pasInuniu HCCJIelyEMOTO

IICUXOJIOTUYECKOTO TPU3HAKa — CKOPOCTh uYTeHUs (CJIOB 3a
MHHYTY) OT YCJIOBUSA K YCJIOBHUIO (OT IIEPBOTO K TPETHEMY).
YcioBusA pelmieHUus 3a{avuu: 1 rpynia UCIbITYEMbIX;
3 3aMepa MokasaTeJsiel IICUX0JIOTUYeCKOTO
MIpU3HAKA — CKOPOCTD UTEHUA (CJI0B 32 MUHYTY).
MeToa MaTeMaTHYeCKOi 00padoTKu: y?2 - kputepuii Opuamana.

AJITOPUTM
nojcuera y2 - kpurepus Opugmana

1. CocTaBUTD Tabauua 5
TabIUILy [ ITokasaTesiu 3aMepPOB, PAHTHU, CYMMbI PAHTOB
PaH;KUPOBAHUA Hﬁgﬁn 3;1\;& PE;.H 3a1;1ep Panr 3;1\§e Panr
MH/IABH/TY ATTbHBIX S—————
3HaUYeHUHN KaXKJA0r0 oro
HCIIBITyEMOTI'O 1. K-B 58 1 76 2 115 3
JITAaHHOUW TPYIIIHI. 2. I1-B 66 1 95 2 130 3

IIpopankupoBaTh 3.JI-B 67 1 80 2 95 3
VHUBH/y JIbHBIE 4.U-a 75 1 82 2 96 3
3HAUYEHU, HAUNCIIAA 5.11-a 80 1 86 2 100 3
PaHT 1 MEeHbIIEMY 76 1\(/:['_1133 gg 1 3(2’ 2 ;(1)2 :?;
3HAUEHUI0, CPETHEMY 3 B-a 90 n 94 > 105 3
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3HAYEHHIO — PAHT 2,
HauOOJIbIIIEMY — PAaHT
3 (mo crpoke!).

16

Cymmbt 8 24

pavzos

2. ITogcuuratp

2. O61asa cymMa paHros (110 CToJIoIy):

00IIYI0 CyMMY 3amep1— 8
PAaHTOB 10 KaXKA0My | 3amep 2 — 16
3amepy (1o 3amMep 3 — 24
CcTOJI0ITY!). 48
3. OnpenenuThb 3. PacueTHas o01iasi cymMa paHIOB
PaCUYETHYIO OOIITYIO 3-(3+1) 12
CYMMY PaHIOB II0 ERi:S'ng'?zg'f’zélg

dopmye:

clc+1
sR —n. ST D

2

T7le N — KOJIMYECTBO
HCIBITYEMBIX;

C — KOJINYECTBO
YCJIOBUH H3MEPEHUS
(BamepoB).

4. OOmaa cymma
pPaHTOB II0 CTOJIOIY
JIOJKHA COBITQAATh C
pacueTHOH oOuIen
CYMMOU PAHTOB.

4. O61mas1 CyMMa paHTOB COBIAJIAET C PACUETHOU
ob11elt cyMMO# paHTOB:
48 = 48

5. OnpenennTtb
AMITUPUUECKOE
3HAYEHHE Xr,

dopmyie:

I10

12
n-c-(c+1)

-z(?;?)]—s-n-(cﬂ)

2 —
'ITEIMIH. -

I7le ¢ — KOJIMYECTBO
yCJIOBUN U3MEpPEeHUs
(3amepoB);

n — KOJUUYECTBO
HCITBITYEMBIX;

T -  cymmm
PaAHTOB MO KaXKIOMY
13 YCJIOBU.

5. OnpeenuTh s3Mnuprudeckoe 3Hadenue (. )

12 |
: 82+162+242]
8-3-(3+1) ( )

12
—3-8-(3+1]=[8_3_4-(64+256+5?6]]—
10752

12
3-8-4=[%-896]—96=W=112—96

2 —
XTEIML‘[. o

=16

2
Xraun.=16

6.0npenenuThb
YPOBHU
CTAaTHUCTUUYECKOU

6. Kputnueckoe 3HaUeHE€ KPUTEPUS X2
Opuamanagsic=3un =8
Xr., =16
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3HAYMMOCTHU 1A
;{,EEP dpuamaHa 110

TabJIuIaM.

7. BeBoza:  Uem
OoJIbIIe
SMIIMPUYECKOE
3Ha4YeHHe X7, TEM

0oJiee cyIecTBEHHbIE
PACXOXKAEHUSA CyMM

PaHroB OHO
OTpaXKaer.
Paznuuusa MEXKIY

YCJIOBUAMM ~ MOXKHO
CUUTATD
JIOCTOBEDHBIMH  €CJIH
Xr.,.. AOCTHTAET

COOTBETCTBYIOIIETO
KPUTUYECKOTO
3HAUEHUSI KPUTEPUS
,ﬁm WIA MPEBBIIIAET

€ro.
2

2
X = Xrg,

T A = X

16 = 16 (p<0,0000036)

BrisgByiena JTOCTOBEPHOCTD pas3InIui
HCCJIEYEMOTO IICUXOJIOTUYECKOTO MpU3HAKa —
CKOPOCTDb UTeHHs (CJI0B 32 MUHYTY) OT YCJIOBHSA K
YCJIOBHIO (OT EPBOTO K TPETHEMY).
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Tabauua 3.11
Kputnueckue 3HaYeHUA KpUTepus y- OpuaMmaHais

KO/ITH4YeCTBa YCJIOBI/Iﬁ C=3 U KOJINYECTBA UCIBITYEMBIX 2<N<9

n=2 =3 n=4 n=5
xzr p Z,zr p er P xzr p
0 1,000 0,000 11,000 0,0 1,000 0,0 1,000
1 0,833 0,667 |0,944 0,5 0,91 0.4 0,954
3 0,500 2,000 0,528 15 0,653 1,2 0,691
4 0,167 2,667 0,361 20 0,431 1.6 0,522
4,667 10,194 35 0,273 2.8 0,367
6,000 |]0,028 4,5 0.125 3.6 0,182
6,0 0,069 48 0,124
6,5 0.042 52 0,093
8.0 0,0046 6.4 0,039
7.6 0,024
8.4 0,0085
10,0 0,00077
n=6 n=7 n=8 =9
Y p 1% p Y p x p
0,00 1,000 0,00 1,000 0,00 1,000 0.000 1,000
0,33 0,956 0,286 | 0,964 0,25 0,967 0,222 (0,971
1,00 0,740 0,857 |0,768 0,75 0,794 0.667 0,814
1,33 0,570 1,143 0,620 1,00 0,654 0,889 10,865
2,33 0,430 2,000 |0,486 1,75 0,531 1,556 0,569
3,00 0,252 2,571 | 0,305 2,25 0,355 2,000 |]0,398
4,00 0,184 3,429 |0,237 3,00 0,285 2,667 0,328
4,33 0,142 3,714 10,192 3.25 0,236 2,889 10,278
533 0,072 4571 10112 4,00 0,149 3,556 0,187
6,33 0,052 5429 |0,085 4,75 0,120 4,222 0,154
7.00 0,029 6,000 ]0,052 525 0.079 4,667 10,107
8,33 0,012 7,143 10,027 6,25 0,047 5,556 |0,069
9.00 0,0081 7,714 | 6,021 6,75 0,038 6,000 0,057
933 0,0055 8,000 |0,016 7.00 0,030 6,222 ]0,048
10,33 0,0017 8,857 |0,0084 1.75 0,018 6,889 10,031
12,00 0,00013 10,286 10,0036 9,00 0,0099 8,060 |0,019
10,571 § 0,0027 9,25 0.0080 8222 ]0,016
11,143 | 0,0012 9,75 0,0048 8.667 1}0,010
12,286 | 0,00032 10,75 0,0024 9556 {0,0060
14,000 0,000021 12,00 0,0011 10,667 ]0,0035
12,25 0,00086 10,839 |0,0029
13,00 0.00026 11,556 | 0,0013
14,25 0,000061 12,667 10,00066
16,00 0,0000036 | 13,556 }0,00035
14,000 ] 0,00020
14,222 | 0,0Q0097
14,889 10,000054
16,222 ] 0,000011
18,000 ] 0,0000006
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Tabauua 3.12
Kputnueckue 3HaYeHUA KpUTepus y- OpuaMmaHais
KOJIMUECTBA YCJIOBUH C=3 U KOJTHUECTBA UCIBITYEMbBIX 2<n<6

n=2 n=3 n=4
x% D 1% P x4 3 x4 p
0.0 1,000 0,0 1,000 0,0 1,000 5,7 0,141
0,6 0,958 0,6 0,958 0.3 0,992 6,0 0,105
1,2 0,834 1,0 0,910 0,6 0,928 6,3 0,094
1.8 0,792 1,8 0,727 09 0,900 6,6 0,077
2.4 0,625 2,2 0,608 1,2 0,800 6,9 0,068
3,0 0,542 2,6 0,524 1,5 0,724 7.2 0,054
3.6 0,458 3.4 0,446 1,8 0,677 7.5 0,052
4,2 0,375 38 0,342 21 0,649 7.8 0,036
4,8 0,208 42 0,300 24 0,524 8.1 0,033
54 0,167 5,0 0,207 2.7 0,508 8,4 0,019
6.0 0,042 5,4 0,175 3.0 0,432 8,7 0,014
58 0,148 3.3 0,389 9,3 0,012
6,6 0,075 3,6 0,355 9,6 0,0069
7.0 0,054 39 0,324 99 0,0062
7.4 0,033 4,5 0,242 10,2 0,0027
8,2 0,017 48 0,200 10,8 0,0016
9.0 0,0017 5.1 0,190 1.1 0,00094
5.4 0,158 12,0 0,000072
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Tabauua 3.13

Kpurtnueckue 3HaY€eHUA y° /I YPOBHEN CTATUCTHUYECKOM
3HauyuMocTa P < 0,05 i p <0,01 mpu pa3sHOM UHCJIE CTENIEeHEeH

CBOOOJBI V
[ 2 p

v 0,05 0,01 v 0,05 0,01 v 0,05 0,01

1 3,841 6,635 35 | 49,802 57,342 69 | 89391 99,227
2 5,991 9,210 36 | 50,998 58,619 70 | 90631 | 100,425
3 7.815 11,345 37 | 52192 59,892 7| o1670 | 101,621
4 9,488 13,277 38 | 53,384 61,162 72| 92,808 | 102,816
5 11,070 15,086 39 | 54572 62,428 73 | 93,945 | 104,010
6 12,592 16,812 40 | 55,758 63,691 74 | 95081 | 105,202
7 14,067 18,475 4 | 56942 64,950 75 | 96,217 | 106,393
8 15,507 20,090 42 | 58124 66,206 76 | 97,351 | 107,582
9 16,919 21,666 43 | 59304 67,459 77 | 98484 | 108,771
10 | 18,307 23,209 44 | 60,481 68,709 78 | 99,617 | 109,958
1| 19675 24,725 45 | 61,656 69,957 79 | 100,749 | 111,144
12 | 21,026 26,217 46 | 62,830 71,201 80 | 101,879 | 112329
13 | 22362 27,688 47 | 64,001 72,443 811 103010 | 113512
14 | 23,685 29,141 48 | 65171 73,683 82| 104139 | 114,695
15 | 2499 30,578 49 | 66,339 74,919 83 | 105267 | 115,876
16 | 26,296 32,000 50 | 67,505 76,154 84 | 106,395 | 117,057
17 | 27,587 33,409 51 | 68,669 77,386 85 | 107,522 | 118,236
18 | 28,869 34,805 52 | 69,832 78,616 86 | 108,648 | 119,414
19 | 30,144 36,191 53 | 70,993 79,843 87 | 109,773 | 120,591
20 | 31410 37,566 54 | 72153 81,069 88 | 110,898 | 121,767
21 | 3267 38,932 55 | 7331 82,292 89 | 12022 | 122942
22 | 33924 40,289 || 56 | 74,468 83,513 90 | 113,145 124,116
23 | 35172 41,638 57 | 75,624 84,733 91| 114,268 | 125,289
24 | 36415 42,980 58 | 76,778 85,950 921 115390 | 126,462
25 | 37,652 44,314 59 | 77,931 87,166 93 | 1651 | 127,633
26 | 38,885 45642 || 60 | 79,082 88,379 94 | 117,632 | 128,803
27 | 40113 46,963 61 | 80232 89,591 95 | 18,752 | 129,973
28 | 41,337 48,278 62 | 81381 90,802 9 | 119,87 131,141
29 | 42,557 49,588 63 | 82,529 92,010 97 | 120990 | 132,309
30 | 43773 50,892 64 | 83,675 93,217 98 | 122,108 | 133,476
31 | 44,985 52,191 65 | 84821 94,422 99 | 123,225 | 134,642
32 | 46,194 53,486 || 66 | 85965 95626 Il 100 | 124342 | 135,807
33 | 47,400 54,776 67 | 87108 96,828

34 | 48,602 56,061 68 | 88250 98,028
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3.6.2. L — kpurepuii renaeHuui Ilemmxa

Kpurepuii

L TIlenmxka
IoKasarejiei ¥ TEeHJAEHIUH B

HaznauyeHnue xpurepusa

NIpUMEHsAETCA  JJIA
U3MEHEeHNU

COIIOCTaBJICHUA
B€JIMUUH JaHHDbIX

IoKa3aTesjied MpHU Iepexo/ie OT YCJIOBHA K YCJAOBHUIO (OT IEPBOTO
YCJIOBUSI K TPETheMy), M3MEDEHHbIX B TpeX U OoJiee YCJIOBHAX HA
O/THOM U TOU K€ BBIOOPKE UCIIBITYEMBIX [27, 101-106].

Kpurepuii L. MOXKHO paccMaTpuBaTh KaK IPOJOJDKEHUE KPUTEPHUs
®puMaHa, MOCKOJBKY OH HE TOJIBKO KOHCTAaTHPYeT pa3jIndus, HO H
YKa3bIBAET HA HAIPABJIEHUE N3MeHeHUH (TabJt. 1).

Tabauua 1

Kpurepuu OieHKH CTAaTUCTHYECKOM IOCTOBEPHOCTH

CABUIOB

Buapl caBuron

O0BeKT
COIIOCTABJICHUU

YcaoBusa

KosunuecTBO
3aMepoB

KoJsmuecTBO
Irpyin

1. BpemeHHbIE,
CUTyallMOHHBIE,
YMO3pUTEJIbHEIE,
W3MEPUTEJILHBIE.

OnHU U Te XKe
IIOKa3aTeJIH,
H3MepeHHbIE Y
OJTHUX U TeX Ke
HCIIBITYEMBIX B
pa3Hoe BpeMs, B
Pa3HBIX CUTYALUAX,
B Pa3HBIX
IIpe/iCTaBJIIEMbIX
YCJIOBUAX WU
pa3HbIMU
criocobamu.

3 u boJstee

1

2. CaBuru oy
BJINSTHUEM
DKCIEePUMEHTAIbHBIX
BO3/I€HICTBUH.

OmHu U Te Xe
IIOKa3aTeJIu,
M3MepeHHbIEe y
OOHHUX H TeX Ke
HCIIBITYEMBIX 70 U
rocJie
BO3/I€MCTBUS:

e IIpHU OTCYTCTBUU
KOHTPOJIBHOU
TPYTIIIIBI;

e IIpU HAJIMYHUU
KOHTPOJIBHOU
TDYMIIBI.

3 u OoJiee

3 u OoJtee

3. CTpyKTypHBIE

Pasubie

3 u OoJiee
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CABUTH. IIOKa3aTeJIin OJHHUX
u TEX xKe
HCIIBITYEMBbIX

Orpannuenus L — kpurepus teHaeHnmui Ienmgxa
Hwxuuii nopor kpurtepus lleiiaxa — 2 HUCOBITyeEMbBIX, KaXKAbIU U3
KOTOPBIX MPOIIeJl He MeHee 3-X 3aMepOB B Pa3HBIX yCJIOBUAX. BepxHui
IIOPOT — 12 UCIBITYEMBIX U 6 ycsioBui (n<12, ¢<6). Eciu 3Tu orpannyueHus
He BBIIIOJIHAIOTCS — UCIIOJIB3YIOT KpUTEpUi ¥2 OpupmaHa.

AJITOPUTM
IToacuer kpurepus reHaeHuuu L Ilenmxa
1. [IpopaHkupoBaTh WHAUBUJAyaAJIbHbIE JIaHHBIE II0 KaXKJIOMY
ucneiTyeMoMy (mo crtpoke!). Ilpu 5TOM MeHBIIWN paHT MOJy4YaeT
MeHbIUH 3aMep (yca0BUe), OOIBIIUN PaHT — OoJIbIiee ycsroBue (Tabst. 2).

Tabauua 2
IToxasaTeiu 3aMepPOB M UX PAHTH B IPYIII€ HCIBITYEMbIX
(mo crpoke)

Kox nmenu ITokaszarenp ITokaszarenp ITokaszarenp
HCIIBITYEMOTO | 1 3aMep | paHT 2 3aMep | paHr 3 3aMep | paHr
1 I [
2
3
4

2. [TogcunTaTh CyMMYy PAHTOB MO KaXKJI0MYy YCJIOBHIO (ITO CTOJIOILY!)
(Tab1.3).

Tabauua 3
ITokaszaTe i 3aMepPOB Y UX CyMMa PAaHTOB B IrpyIIIe
HCIBITYEeMbIX (IT0 CTOJIOILY)

Kon nmenu ITokazarenp ITokazarenp ITokazarenp

HCIBITYEMOTIO | 1 3aMep | paHT 2 3aMep | paHT 3 3aMep | paHT

1 | | |
2

3

5

| | |
| | |
4 | | |
| | |
| | |

Cymmbl

3. PacmosioxuTth Bce 3amepsl (YCI0BUA) B OPSAAKE BO3PACTAHUA UX
PAHTOBBIX CyMM: Ha IIEPBOM MECTE CJIeBa OKaXKETCS YCJIOBHE C MeHbIIen
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PAHTOBOM CYMMOH, 3a HUM — YCJOBHE CO CJIEAYIOIIEeN II0 BeJUYNHE
PaHTOBOM CyMMOHN M T.ZI., IIOKa CIIpaBa HeE OKa)XKeTCs YCJOBHE C CaMOU
OOJIBIIION paHTOBOM cyMMoOW (BO3pacTaHWe PaHTOBBIX CYMM CJIeBa
HAIIPaBo).

4. ITogcunTaTh OOITYI0 CyYMMY PAHTOB II0 CTOJIOIAM.

5. OnpenennTh pacueTHYIO OOIIYI0 CyMMY PaHTOB 110 hopmyJie:

clc+1)

ERE- =Mn- T

I7ie N — KOJIUYECTBO UCHBITyEMBIX;

C — KOJIMYECTBO YCJIOBUM M3MepeHUs (3aMepOB).

6. IIpoBepuTh coBIIajieHHE OOIEW CyMMBI PaHTOB C pPacCYeTHOU
CYMMO.

7. OnipeieTUTh SMOUPUUECKOe 3HaUeHue L. o ¢popmyie:

Lown = E(T:r | f))

rae Tj — cymMa paHTOB MO KOK0OMY YCJIOBUIO;

j — TOPSAJIKOBBIA HOMED, NMPUIMMCAHHBIA KAXKJIOMY YCJIOBUIO B
HOBOM BO3pacTarollel oce/I0BaTeIbHOCTH.

IMIIUpUYECKoe 3HaUeHUe KPUTepusl L oTpaskaeT cTeleHb pa3indus
MEXKIY PAHTOBBIMHU CyMMaMHM.

8. Ilo Tabnune «Kputuueckue 3HaUeHUs KpUTepUs TeHIeHUUU L
[lefipka JUIA  KOJIMUECTBA YCIOBHUM OT Tpex A0 Imectu (3<c<6) u
KOJIMUECTBA MCIIBITYEMBIX OT JIBYX /IO IBEHAAIATU (2<n<12)» ONpeJleIUTh
KpUTHUUeCKHe 3HaueHus L Jj19 JAaHHOTO KOJIMYecTBa UCIBITYEMBIX (n) u
JIAHHOT'O KOJIMYECTBA YCJIOBHH (C).

Ecnu Lown. paBeH wiu npeBbHIaeT Lip. (Lown.=Lip.) — TeHAEHIMA
JIOCTOBEPHA, T.e. YeM Bblllle 3HaAUe€HUE Loy MO CPAaBHEHUIO C Lip., TEM
OoJiee cyIecTBeHHBI pa3ndus (p < 0,05; p < 0,01; p < 0,001).

9. IlocTpoUTh «OCh 3HAUUMOCTH ».

Paccmorpum pacyer L — kpurepusi TeHAeHnuu Ileiimka Ha
KOHKPETHOM ITpHUMepE.

IIpumep.

ITo metomuke JI. Y. Baucosckou «TexHuKa 1 OErIoCTh UTEHUS» ObLIa
obcsie/ioBaHa rpyIina IKoJbHUKOB (n = 8), Mpou3BeieHO 3 3aMepa.

[TokazaTesn CKOpOCTU uYTeHUs (CJI0B 3a MHUHYTY) IO KaXKJIOMY
HCIIBITYEMOMY B JJAHHOU BBHIOOPKE IITKOJIbHUKOB ITPE/ICTaBJIEHBI B TA0JI. 4

Tabauua 4
IToka3arejiu CKOPOCTHU YTEHUA (C/IOB 3a MUHYTY) B IpyIiie
INKOJBHUKOB (n = 8)

Kox umenn CkopocTb uteHus (CJIOB 32 MUHYTY)
HUCIBITYEMOTO 3amep 1 3amep 2 3amep 3
1 K-B 58 76 115
I1-B 66 95 130
3 JI-B 67 80 95
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4 N-a 75 82 96
5 II-a 8o 86 100
6 C-B 86 90 110
7 M-B 85 02 104
8 B-a 90 94 105
Cymmul 607 695 970
CpedHue 75,9 86,9 106,9

BsIOOp MeTOoa MaTeMaTUYECKOU 00pPaboTKH
3amaua: BpIABUTHP [IOCTOBEPHOCTh PpA3JIUUYUU  HCCIIEyeEMOTO
IICUXOJIOTUYECKOTO MPU3HAKA — CKOPOCTh UTeHHUs (CJI0B 3a MUHYTY) IIPHU
IIepeXo/ie OT YCJIOBHUSA K YCJIOBHUIO (OT MEPBOTO K TPETHEMY).
YcioBusA pellieHus 3aavuu: 1 Ipynia UCHbITYeMbIX;
3 3aMepa Moka3aTeJsieil ICUX0JIOTUUECKOTO
IIpU3HaKa — CKOPOCTh UTeHUs (CJI0B 32 MUHYTY).
MeToa MaTeMaTHYECKOM 00padoTKu: L — KpuTepuil TeHIeHINH
ITengxa.

AJITOPUTM
noacuera L — kpurepuii reHaeHuui Ienmxa

1. CocTaBUThH TAOIUILY Tabauua 5
JIJIs PAHXKUPOBAHUA Iloka3aTesu 3aMepoOB, pAHTU, CYMMBbI
WHAUBUIYaTbHBIX PAaHIOB
3HAYEHUH KaXKJ0To Kop umenu | 3amep | Panr | 3amep | Panr | 3amep | Panr
HCIIBITYEMOI'O JIAaHHOM | UCHBITYEMOTO | 1 2 3
TDYIIIBL. 1. K-B 58 1 76 2 115 3
IIpopaHXUpPOBaTH 2. 1-8 66 L 95 2 | 130 | 3

3.JI-B 67 1 80 2 95 3
UHIUBUyJIbHbIE 4. V-a 75 1 3o 5 96 3
3HAUEHU s, HAUUCJIASA 5. Tl-a 80 1 36 > 100 3
paHT 1 MEHbIIEMY 6.C-B 86 1 90 2 110 3
3HA4Y€HUI0, CpeAHEMY 7. M-B 85 1 92 2 104 3
3HAUYEHUIO — PaHT 2, 8. B-a 90 1 94 2 105 3
HauOobIIeMy — panr | Cymmol 8 16 24
3 (mo crpoke!). paneos

2. [TopcuuTtaTh 061TyI0 | 2. O6IIast cymMMa paHroB (110 cTosI0Iy):

CyMMy PaHI'OB 110 3amep1-—8
Kaksiomy 3amepy (mo | 3amep 2 — 16
CcTOoJIOIY!). 3aMmep 3 — 24
48
3. Pacmios1o:xuTh BCe 3. Tabsuna 5.

3amepsbl (YCJIOBUSA) B
IIOPSIZIKE BO3PACTAHUS
X PAHTOBBIX CYMM.

4. IlopcunTats 0011yI0 | 4. ObIIIasi cCyMMa paHTOB I10 3 CTOJIOAM:
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CYMMY PaHIOB II0
CTOJIOIAM.

8 +16 + 24 =48

5. Onpenenntb
pacyeTHyI0 OOIIYIO
CyMMY PaHTOB I10
dopmyie:

clc+1)
ERE- =" T
Ile N — KOJHNYECTBO
VICITBITYEMBIX;
c — KOJITYECTBO
YCJIOBUN  W3MepeHUsd
(3amepoB).

5. PacuetHnas ob61as cymma paHTOB

3-(3+1) 12
ERE-=8-T=8-?=8-6=48

PacueTHas ob1as cymMMa paHroB = 48

6. IIpoBeputh
COBIIaJleHEe  obmein
CYMMBI  paHITOB ¢
pacyeTHOU CYMMOM.

6. O011as1 cyMMa paHroOB COBIIAJIAET C PACUETHOM
001IIel CyMMOTi:
48 = 48

7. OnpenenuTpb
BMIIUPUYECKOe
3HaueHue L o
dopmyiie:

Lamn. = E(T} ) _.’)a
rae Tj — cymma paHroB
10 KaK/IOMY YCJIOBUIO;

J — IOPATKOBBIN
HOMeED, IPUTINCAHHBIN
Ka>X/IOMy yCJIOBHUIO B
HOBOU

7. Onpenenutsb sMmnupudeckoe 3HaueHUue (Lown.):
L,.=(8-1)4+(16-2)+(24-3)=8+32+72=112
L. =112

(Bo3pacratorieii)

[10CJI€/I0BATEJIBHOCTH.

8. Onpenenutp 8. Kputnueckue 3HaueHUA Lyp. JJ1 JTAHHOTO
KpUTHUUYECKHE KOJINYECTBA UCHBITYEMBIX: N = 8 U JAHHOTO
3HadyeHusd L 1o KOJINYECTBA YCJIOBUM: C = 3

TabInIe 104 (p < 0,05)

«Kputnueckue Lip. =1 106 (p < 0,01)

3HAUEHUS KPUTEPUSI
teHaennun L Ilenmxka
JIJISI KOJTMYECTBa
yCI0BUH (3<c<6) u
KOJITYECTBA
HCIIBITYEMBbIX
(2<n<12)».

09 (p < 0,001)

9. TeHzeH s
JlocToBepHA ecu Lown.

9. L:-)MH.> LKp.
112 > 109 (p < 0,001)
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pPaBeH KPUTHYECKOMY
3HAUYEHUIO UIN
rpeBbIiiaeT ero (Lup.):

LBMH.Z L}(p.
10. BeiBO/ZI: O 10. BBIBOI: BBIsABJIEHA IOCTOBEPHAA TEHIEHIIUA B
TEHACHIINU B HN3MCHECHHNHU BEJIMYHH IICUXOJIOTHYECKOT'O IIpDHU3HAKa

U3MEHEHUH BEeJIMUNH | «CKOPOCTh YTeHUS (CJI0B 3a MUHYTY)» IPHU
JIAHHBIX [IOKA3aTeJed | IEPEX0/ie OT YCJIOBHUS K yCJA0BHIO (P < 0,001).
IIpU IIepexoie OT
YCJIOBHS K YCIJIOBUIO.

ITpumep.

[llectn MmMKOJABHUKAM NPEABbABIAIOT TecT PaBeHa. ®ukcupyercs
BpeMS DPeIIeHUs KaKJIOrO0 3ajlaHusA. BhIsAcHseTcsa Bompoc — OyayT Ju
HaWJeHbl CTATUCTUUECKY 3HAYUMBbIE PA3IUYUA MEXK/Ty BDEMEHEM PellleHUs
IIEPBBIX IIATU 33J]JaHUN TecTa?

Bpewms pelieHus NePBBIX AT 3a[JaHUIN TeCTa Y MIECTH HCIIBITYEMbBIX
(B cek.) mpuBeieHBI B TAOIHIIE.

Tabauua 6
IToxkazaTe/ i CKOPOCTHU pellleHUuA IATU 3a7aHui Tecta PoBeHa
(cek.) B rpymniie mkoJbHHKOB (n = 6) [22]

1 2 3 4 5 6
0 zamaHuda yeTBepPT
Ne n/m IIepBO€ | BTOpOEe | TpeTrhe oe nmAaroe
1 8 3 5 12 24
2 4 15 12 13 35
3 6 23 15 20 18
4 3 6 6 12 43
5 7 12 3 8 12
6 15 24 12 7 22

OmyctuM o00OCHOBaHME TIpUMeHeHus L Kpurepus TeHJeHITUMN
ITeliipka, TaKk Kak OHO AHAJIOTUYHO MPEABIAYIIUM PaCCYKAEHUAM U
IIpUBEJIEM pellleHue ¢ ucmnorb3oBanueM MS Excel (puc. 3.6.1).

Pabouem smmcre MS Excel cosmagum u 3amosiHUM Tabsuiy 1
HCXOIHBIX JITAHHBIX.

[TogroToBuM 0JIaHK pacUueTHOU TAOJIUITHI 2: BHECEM Ha3BAaHUS CTPOK
Y CTOJIOTIOB.

Jl1s 3anostHeHUA TabJ1.2. yCTAaHOBUM KypCOp cHadasia B suelky Bi4, B
KOTOPOUW OyZieM pacCuuThIiBaTh paHr yucaa 8 w3 Tabi.1. s storo
BOCITIOJIb3yeMCsl KHOIIKOM BeraBka dyHkimu fr U B KATETOPUU CraTHCTHYECKUE
BbIOEpeM (DyHKIINIO PAHT.

B nmosiBuBIIIEMCS INAI0TOBOM OKHe (puc. 3.6.2)
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B IIePBOU CTPOKe Yucio YKa3bIBaeM CCHUIKY Ha siueliky B5, B KOTOpou
PACIOJIOKEHO YUCIIo 8;

A [ & [ ¢ | o | e | F [ & [ # [ v ] 1 |

L — xpwrepuit Texperapot [leimea

1
2 | Tagn. I Breaq ermoanenus zadanui (cex.)
El Kom, mrrao Homep zamarm

. HOEITYENTD TEPECE | ETOPOE | TPETEE |“ETEEDPTOR| TaToE

5 1 8 3 £ 12 24

g 2 4 15 12 13 35

7 3 & 23 15 20 13

g 4 3 & 8 12 43

a 5 7 12 3 2 14

10 ] 15 24 12 7 22

11| Jafa. 2. Panzu exopocsu exinoawenus 3a0apull ¥axawdeud Bonsmyelisiis

12 Hiom, e Homep zamarsm
F HOEITY T TEPECE | ETOpOE TPETEE | LeTEEPTOE | TEATOE

1 l 3l 2 4 ]

15 2 1 q 7 = =FAHMBSFBSFFS1)
15 3 1 5 2 4 3

17 4 1 2 3 4 ]

12 ] 2 4 1 3 ]

12 & 3 5 2 1 4

x| Cymmpwre(T) | 1N _|—1 | 17 T m =CMM(B15:B20)
2 Hurep § 1 4 2 3 5
Bl S [P AHIEZ T $E521 SFE2) |
| 24 | Irommpereecyoe sHagerme yprrepra [lefmea Lae= 311 | "=C¥MMOPOHIBEZ1:F21;B22:F227 I
o)

TIo T4OTED: EDETEAeERC: TR CHEE FRETepecs TIoFnrs JITS YR HOTRITYEMED: X = 6 X

FILE YR T FENEDRRGL € = 5,
I3
nfa 0,05 0,0l
als 291 299

ok THATHMOCTH:

H1

M METHTY LN MR AT G TR
L =291 Log=299  p =311
Bemxon: [IpreootaeTe s rru'n:-'reii#‘_,,-' H1

'=ECTH(E33>=38; "H1"“ECTHE33<E3%; "Ho " "H1 rpe ypome mwoomocm P05 |

FE R EEIREIEIE

Puc.3.6.1. Pacuer L kpurepus reaaennui Ileiaka c
ucnoJsb3osanueMm MS Excel
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ApPryMeHTEl PyHKLMM ﬂ
AH"
Yucno IBS fu_‘ =g
Cebinka [$65:4F5] % = {53512;24)
MopAaak |1 %] = MCTWHA
=3
BOSBPAlLEET PaHT YHCNA B CMHCKE YMCEN: Br0 NOPALKOEH HOMER OTHOCHTENEHD APYTH:X YMCEN B CHCKE,
CChINKA MACCHE MM CCBINKA HA CRHCOE YHMCEn, HeYMCNOELIE SHAYEHHA B CobINkE
MrHOPMPYHITCA,
CNpaEKka Mo 3TOH dyvHELLHH IHAYEHHE: 3 ok I OTMEHS

Puc. 3.6.2. /Inasiorosoe okHO GyHKIA PAHT

IIEPEBOIUM KYpPCOP B CTPOKY Ccblika U BbIZIEJIIEM IIEPBYIO CTPOUYKY U3
Tabs1.1, COOTBETCTBYIOIIYIO IIePBOMY HCIIbITyeMoMy B5:F5. 3aTeM TpHK/IbI
Ha)kuMaeM Ha (GyHKIIMOHAJIbHYIO0 KiaaBullly F4 (moayunmm $B5:$F5), uto
3aUKCUPYyeT TOJIBKO HOMepa CTOJIONOB M O0OecneduT B JIaJbHEUIIeM
BO3MOXKHOCTb JIJII KOMUPOBAHUS (HOPMYJIBI.

B CTpoKe Ilopsmok yKasbiBaeM Imdpy 1, Osarogapsi KOTOPOU
pam;KupoBaHUe OyAeT IIPOBOJIUTHCA B IMOPSI/IKE BO3PACTAHUS.
HaxuMmaeM KHOIIKY OK.

B pesynbrare B sueiike Bi4 mosButca umcino 3 (padr yuciaa 8 B
IepBOH cTpoKe Tab1.1.).

[IporsiruBaem dhopmysty u3 ssueiku B14 BripaBo Ha 5 CTOJIOIOB U BHU3
Ha 6 CTPOK METOJIOM MPOTATUBAHUs (32 MapKep 3aII0JIHEHUS).

[TopcuuThiBaeM CyMMy paHroB R; B mepBoM cToJiO1Ie (B ssueiike B20),
HCHOJIb3ys aBTOCYMMHPOBaHHE — KHOIKY X. [IpoTaruBaem dopmysny us
s'ueiiku B20 BIpaBo Ha 5 CTOJIOIOB.

OmpenensieM HOMEp j CyYMMBblI pAHIOB KaJIOTO U3 CTOJIOIOB:
=PAHTI(B20;$B$20:$F$20;1). IIpoTaruBaem ¢popMyJiy BIIpaBo.

Hna onpeneneHus Lown 110 popmyne L, = E(T} : j) BOCIIOJIB3yeMCHA

BCTPOeHHOU (yHKIUelr CYMMIIPOU3B (puc.3.6.3), rae B ctpoke Maccus 1
YKa3bIBa€M CCBUIKY Ha CTPOKY C paHramMu 1j, a B cTpoke MaccuB 2 — Ha
CTPOKy ¢ wux Homepamu J. B pesyapbrare, u3 GOpMyJbl
=CYMMIIPON3B(B20:F20;B21:F21) mosrydaeM: Loyn=311.
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ApPryMeHTbl hyHKLLHH

X
YMMIPOWIE
Maccvs! | N ] = 11;21512;19;27
Macche2 |B21:F21 3 = (4235
MarccHEs I ik_] =
=311

BOZEpAWLAET CymMmy I'I|:IDI’13BE£|.EHI’1H COOTEETCTEYHIWHMX INEMEHTOE MACCHEDE MMM AMANa30HOE,

MaccHel: MaccHel;MaccHEZ} ... 0T 2 A0 30 MACCHEOE, YbH KOMNOHEHTEl HY %HO
NEPEMHO%HTE, 4 38TEM CIO%HTE NONYUYeHHEIE NpOMEEEAEHHA, Bre
MACCHER! AONMHE HMETE OAHY H Ty ¥& Pa3MEPHOCTE,

CNp&EKS Mo 3T0M dryHELHK 3HAYEHHE! 511 QK I CTHEHS |
Puc. 3.6.3. [Jluanorosoe okHO ¢pyHKIIUU CYMMAIIPOV3B

[Tocnenyromye paccy:KAeHusT MNPOU3BOAUM 0e3 HCIOJIb30BaHUS
BCTPOEHHBIX QYHKIIUHM TAOJIUUHOTO ITpolieccopa. BpIBOA MOKHO IOJTyYHUTh,
HCIIOJIb3Ys JIOTUUECKYI0 PyHKITUI0 ECJIN.
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Tabauua 3.14

Kpurtnueckue sHaueHusa kpurepuna teHaennui L Iermaxa
U1 KOJIMYIECTBA yCJIOBUH (3<¢<6) U KOJIMYECTBA HCIBITYEMbIX
(2<n<12)

¢ (KOAHYECTBO YCAOBHI)

n 3 4 5 6 p

2 - - 109 178 0,001
- 60 106 173 0,01
28 58 103 166 0,05

3 - 89 160 260 0,001
42 87 155 252 0,01
41 84 150 244 0,05

4 56 n7 210 341 0,001
55 114 204 331 0,01
54 111 197 321 0,05

5 70 145 259 420 0,001
68 141 251 409 0,01
66 137 244 397 0,05

6 83 172 307 499 0,001
81 167 299 486 0,01
79 163 29N 474 0,05

7 96 198 355 577 0,001
93 193 346 563 0,01
91 189 338 550 0,05

8 109 225 403 655 0,001
106 220 393 640 0,01
104 214 384 625 0,05

9 121 252 451 733 0,001
119 246 441 "7 0,01
115 240 431 701 0,05

10 134 278 499 8i1 0,001
131 272 487 793 0,01
128 266 477 777 0,05

1 147 305 546 888 0,001
144 298 534 869 0.01
141 292 523 852 0,05

12 160 331 593 965 0,001
156 324 581 946 0.01
153 317 570 028 0,95
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KoHTpoOJ/J1IbHBIE BOIIPOCHI

1. HazoBuTe HemapaMmeTpuuyecKHe MeTOZbl, KOTOPbIE HCIOJIb3YIOTCA
JUIsl BBISIBJIEHUS Pa3jINUUil B YPOBHE HCCJIEAYEMOIO IICHXOJOTHUYECKOTO
IIpU3HAKa MeX/Ty IBYMs BBIOOpKaMU

2. HazoBuTe HemapamMeTpuyecKue MeTOAbl I BbIABJIEHUA
CTaTUCTUYECKON 3HAYMMOCTA Ppa3jiMuuii B YPOBHE HCCJIEAYEMOTO
IICUXOJIOTUYECKOTO MMPU3HAKa MEXK/Iy TPeMsI BBIOOpKaMU

3. Kakoil HemapameTpuyecKuil METO/, UCIIOJIb3YeTCA IS BbIABJIEHUSA
CTaTUCTUUECKON 3HAUMMOCTHU Pa3UYdil B palicpejieIeHUH IIoKasaTesiein
IICUXOJIOTUYECKUX IPU3HAKOB

4. Kakoll HemapapMeTpuyeCKU METO/, IPUMEHAETCA JJI8 BbIABJIEHUA
CTEINeHU COTJIACOBAHHOCTU U3MEHEHU! IICUX0JIOTUYECKUX IPU3HAKOB

5. Ilepeunciure HemapapMeTpU4yeCKHe METOABI [JIA  OLIEHKHU
CTaTUCTUYECKOUN JIOCTOBEPHOCTH C/IBUTOB MOKa3aTesied ICUXOJIOTUUYECKUX
IIPU3HAKOB II0Ji BJWSAHUWEM JKCIIEDUMEHTAJbHBIX BO3JEUCTBUU IIPU
HAJINYUU JIByX 3aMepOB

6.Ilepeunciure HemapapMeTpuUyecKHe MeTOJbl I  OIleHKH
CTaTUCTUYECKON JOCTOBEPHOCTU CABUTOB MOKa3aTesel IMCUXOJOTUUYeCKUX
IIPU3HAKOB II0Ji BJWAHUWEM JKCIIEDUMEHTAJIBHBIX BO3JEUCTBUU IIPU
HAJIUYUU TpeX U 00jiee 3aMepoB

7. K kxakum kputepusam otHocutcsa Q — kputepuit Pozenbayma

8. OxapaxTepusyiiTe HazHaueHne Q — kputepuii Pozenbayma

9.B kakoil mikase [JOJKHBI OBITh TIPEACTABJIEHBl JaHHbIE
I CXOJIOTHYIECKOTO UccyienoBanus Q — kputepuil Pozenbayma

10. CKOJIbKO KJIACCOB JIOJI?KHO OBITH TIPEACTABJIEHO B IOPSAKOBOU
mkasie Q — kpurepuii Pozenbayma

11. Kakoii psja cumTaeTci NEPBBIM NOPU MCIOJIb30BaHUU Q —
kputepuii Pozenbayma

12. Kakou psAx cuuTaeTcd BTOPBIM IPU UCHOJIb30BaHUM Q —
kputepuii Pozenbayma

13. HazoBute BOpMysy [id  OIpefieJileHUs  3MIIMPUYECKOTO
3HaueHus Q — kputepuii Pozenbayma

14. K xkakum kpurepusam otrHocutcs U — kputepuii Ma"HHa-YUTHU

15. Oxapakrepusyiite 3HaueHue U — kputepus MaHHa-YUTHU

16. OO6ocHylTe ToKa3zanus i npuMmeHenus U — kputepus MaHHa-
YuTtHU

17. PackpoiiTe CyIIIHOCTh IpaBUjIa PAHKUPOBAHUS

18. Korza paznnuns Mexxay JByMs BBIOOPKaMU ITPU UCIIOJIb30BAHUM
kpuTepus MaHHa-YUTHU MOKHO CYUTATh JOCTOBEPHBIMU

19. B kakoii mkase MOTyT OBITHh IIpPE/CTAaBJEHBI JTaHHBIE
IICUXOJIOTUYECKOTO HCCIEIOBAHUA NPU HCHOJIb30BAHUU KpUTEpUA @*
Qumnrepa

20. Haszosure orpanundenus kpurepus ¢* @uiepa

21. OxapakTepusyiTe Ha3HaUeHUe Kputepusd ¢* @uiiepa
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22. B ueM cocTOUT CyThb OIpe/esIEHUs] JTOCTOBEPHOCTH Pa3IUYUUN
HUCCIeyeMOTO  IICUXOJIOTUYECKOr0 IMpU3HAKa IIPU  HUCHOJIb30BAHUU
Kpurtepuda ¢p* duiepa

23. Oxapakrtepusyite HasHadyeHue H — xpurepuii Kpyckana-
Yosuuca

24. Hazosute orpannuenusa H — kputepuii Kpyckana-Yosuiuca

25. YTO m03BOJISIET MPOBECTHU ¥ 2 — KpuTepui Ilupcona

26. B kakoil 1IKaJe MO3BOJIAET COIOCTAaBUTH pacIpeaesieHus
3HAUEHUU IICUXOJIOTUYECKUX IPU3HAKOB %2 — KpuTepuu [lupcona

27. B Kakou IIKaJIe IIpe/ICTaBIIAeTCA pacrpezesieHue
IICUXO0JIOTUYECKUX IIPU3HAKOB C UCIIOJIb30BaHUEM Y2 — KpuTepuil I[lupcona

28. UTO TMO3BOJIAET OINPENEIUTh METOJ PAaHTOBOM KOPPEISIIUN

Cnupmena
29. OxapakTepus3yy yCJIOBUSA ICUXOJOTUUECKOTO MCCIIeIOBAHUA JJI
BbIOOpa MeToZla MareMaThyeckoul o00paboTkum rs — KoaddumueHTa

paHroBout koppesAnuu CinupMeHa

30. Kak ompezenAaioTcsas KpUTAYeCKHe 3HAaueHUA Ko3pduiireHTa
PAHTOBOM Koppensanuu rs CnupMmeHa

31. HasoBute nmokazaHus K UCIIOJIb30BAHUIO KpUTEpUs 3HAKOB G

32. /Iy 4yero ucnosib3yeTcsa KpuTtepui 3HakoB G

33. CKOJIBKO BBIAEJIAIT BUJOB CABUATA IIPU UCIOJIb30BaHUU
KpuUTepus 3HaKoB G

34. Kakue BUZbl cZiBUTA BBIZAEAIOT IIPU UCIIOJb30BAHUN KPUTEPUA
3HakoB G

35. UTo cumuTaercsa KpUTUYECKUM 3HaueHueM Gygp I JTAHHOTO
Yyucsia HaOIIoaeHUH

36. UTo cunTaerca SMIUPUUYECKUM 3HAUEHNEM KPUTepU 3HAKOB G

37. Hnsa dero npumeHnsierca T — kputepuii Bunkokcona

38. Ilo kakoul mIKasie M3MepAITCA 3HAYEHHUS IICUXOJOTUUYECKUX
IIPU3HAKOB IIPU UCII0Jb30BaHUM T — KpuTepua Buikokcona

39. Uemy mojuiexkaT aOCOJIIOTHbIE BEJIMYUHBI CABUTOB  IIPU
HCII0JIb30BaHUM T — KpuTepua BUIKOKCOHa

40. PackpoiiTte cyTb MaremaTudeckoro wmertojga T — kpurepus
Buiikokcona

2
41. OGocHy#iTe HazHaYeHHe KpuTepua Xr OpuamaHa
42. Packpoiite cymHocTb L — kputepuii Ileimxa

IIpakTueckue 3agaHnusda

1. CocraBbTe TIIpUMeEp QITOPUTMA pacueTa SMIUPUIECKOTO
3HaueHus Q — kpurepuii Pozenbayma

2. IlocTpoiiTe «OCh 3HAUMMOCTH» - rpadUUecKoe IIpeACTaBJIEHHE
kputepus Q — Pozenbayma

3. OObsicHUTE 0COOEHHOCTH TrpaduyuecKkoro mpezcraBiaenus U —
kpurepua ManHa-YuTHuU
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4. Ha KOHKpDETHOM IICHUXOJIOTUYECKOM IIpUMepe: COCTaBbTe
QJITOPUTM pacueTa 3MIKUPUYECKOro 3HaueHus kpurepusa U — ManHna-
YuTHH, ero CcpaBHeHHME C KPUTUYECKHM 3HAYe€HHWEeM, BBIBOJ, O
JIOCTOBEPHOCTU Pa3JINYUM.

5. llpuBenure nmpuMep ajropuTMa pacuera KpUrepus p* — yrjioBoe
npeobpaszoBanne  Pumiepa HAa  KOHKPETHOM  IICUXOJIOTHYECKOM
HCCJIEJOBAHUY

6. OO6ocHyiTe BBIBOJI 110 TpadmuecKoMy IIpe/icTaBIeHUI0 p* durepa

7. llpuBemure ¢opmysay nojcyera 3SMIIMPUYECKOTO 3HAYEHUA
kputepusa H — Kpyckana-Yosuinca

8. IlpumeBgute mnpumep anaropurMa mnojacdera H — kpurepus
Kpyckana-Yosmnca Ha KOHKPETHOM IICUXOJIOTUYECKOM HCCIeJOBAaHUU

9. IlpuBenure anroputm pacyera KO3(pPUIHEHTa PaHTOBOU
Koppesanuu CiupMeHa r's MeKAy IByMs IICUXOJOTHUYECKUMHU IPU3HAKaMU

10. [IpencraBbTe anropuTM pacdeta KoadduiimeHTa paHTOBOUN
KoppesAanuu CriupMeHa r's MesKAy IByMs IICUXOJIOTUYECKUMU IpU3HaKaMU

11. IIpuBeguTe mpuMepsl ajJlropuTMa pacyera rs — KoappuiueHTa
panroBou  koppensuuu CrnupMeHa MeXAy JIByMs — TIPYIIOBBIMU
HepapxuaMU IICUXOJIOTUYECKUX IPU3HAKOB

12. [IpuBeguTe ajnropuTM pacuera Kpurepusa 3HakKoB G Ha
KOHKPETHOM IICHUXOJIOTUYECKOM IIpUMepe MPU OTCTYTCTBUU KOHTPOJIbHOU
IPYMIIBI

13. IIpeacraBpre anroputm pacuera Kpurepuda 3HakoB G Ha
KOHKPETHOM IICUXOJIOTUYECKOM IIpUMepe IPU HaJIUYUU KOHTPOJIBHOU
IPYMIIBI

14. IIpencraspre anroputm pacuera T — xkpurepus BuiakokcoHa Ha
KOHKPETHOM IICHUXOJIOTUYECKOM IIpUMepe IIPU OTCYTCTBUM KOHTPOJIBHOU
IPYMIIBI

15. [IpuBeguTe mnpuMepsl ajropuTMa Imnojicuera L — Kpurepuil
TeHaeHnui Ilenmxka

2
16. IIpezicraBpTe aIrOPUTM HOACUETA Xr _ kputepusa Opuamana Ha
KOHKPETHOM IUCXOJIOTUYECKOM IIpUMepe
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PA3/IEJI 4
METO/IbI MATEMATUYECKOY CTATUCTUKHA B
OBIIIEN [ICUXO0JIOTUU IS OIITEHKU
N3MEHEHUU ITPU3HAKA IIO/1 BINAHUEM
KOHTPOJIMPYEMBIX YCJIOBUM

B ngaHHOM pasfiesie  pacKpbIBaeTcA  COJlep:KaHue  MeTOZ0B
MaTEMATUUYECKOM CTAaTUCTUKH B OOIIENd TICUXOJIOTUHM JJIs OIeHKHU
M3MeHEeHU !N IICUXOJIOTUUECKOTO MIpU3HAKa IO/ BJIMSTHUEM
KOHTPOJIUPYEMBIX YCJIOBUN: JUCHEPCUOHHOTO U (PAKTOPHOTO aHAIMU3A.
PackpriBaeTcs cojiep:kaHue XapaKTEPHUCTUK U aJTOPUTMOB S — KPUTEPHUs
TeHAeHIUN JP)KOHKHpa, JUCIEPCUOHHOTO OAHO(MAKTOPHOIO aHAJIN3a JJiAd
HECBA3aHHBIX BBIOOPOK, AUCHEPCUOHHOTO OJIHO(PAKTOPHOTO aHAIM3a JJIA
CBA3AHHBIX BBIOOPOK, OBICTPBIX KPUTEPHEB JIUCIEPCHUOHHOTO AaHAIN3a:
kputepuii Jluuka u Yosuieca, kputepuii HemeHu, dakTOpHBIA aHAIU3,
KOTOpble HUCIOJIB3YIOTCSA B  HKCHEPUMEHTAJbHBIX  IICUXOJOTUUECKUX
HCCJIeJOBAHUSAX.

KiaoueBble c¢jI0OBa M TOHATHUA: JUCIEPCUOHHBIM aHAIU3 Kak
METO/i MaTeMaTUYeCKOU CTAaTUCTUKHU, JUCIEPCHOHHBIN OIHODAKTOPHBIN
aHaJIU3 JJIsi HECBA3AHHBIX BBHIOOPOK, AMCIIEPCUOHHBIN OHOG(AKTOPHBIN
aHaJIU3 JJIs CBI3aHHBIX BHIOOPOK, KpuTepuil JInHKa U Yosieca, KpUTEPUI
Hewmenu, S — kputepus /[>KOHKUPA, PaKTOPHBIN aHAIUS.

4.1. J/IicriIepCHOHHBIA AHAJIN3 KaK METO/i MAaTEMaTUY€CKOM
CTAaTHUCTUKHU B 001en ncuxosioruu (P.A.®@uinep)

4.1.1. AJII‘OpI/ITM IIPOBECPKHU HOPDMAJIBHOCTHU pacCIIpeaAc/ICHUA
PE3YJABTATUBHOIO IIPDU3HAKA

JIcnnepCUOHHBIM AHAJU3 KAK CTaTUCTUYECKUN MeTop (aBTOp
P.A.®Quiiep) oTHOCUTCS K napamempuueckum memooam. OH BKJIIOYAET
cpedHee apug@memuueckoe 3HAUeHUe TICUXOJOIMYEeCcKoro mpusHaka (x),
ouyeHky Oucnepcuu (S) — cTaHZAPTHOE OTKJIOHEHHWE WJIN cpedHee
Keadpamuueckoe omxaoHeHue (cuema o). JIMCIIEPCUOHHBIN aHAIU3
IIPUMEHSETCSA TOJIBKO IPU HOPMAAbHOM pacnpedeneHull pe3yabTaTUBHOTO
Ipu3HakKa [27, 230-235].

HopmanbHOCTH pacipeiesieHus1 pe3yIbTAaTUBHOTO MMPHU3HAKA MOYKHO
IIPOBEPUTH IyTEM pacueTa SMIMPUYECKUX 3HAUEHWU I ITOKa3aTeJsiein
acumMetrpuu (A) u skcuecca (E) u comocraBieHUsA UX C KPUTHUYECKUMH
3HaueHuAMU (Axp) U (Exp).
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AJITOPUTM
IMPOBEPKU HOPMAJIBHOCTH paclpeaeIeHusA
pe3yJIbTATUBHOTO MPU3HaKa

1. Omnpenenuth cpenHee apudmernyeckoe (cpeaHee 3HaUeHUE)
pe3yIbTaTUBHOTO ITpU3HAaKa 110 popmyie:

;:&

I7e X — Kakaoe HaOJIroaeMoe 3HaueHue MPHU3HAKA;

1 — WHAEKC, YKa3bIBAIOIIUN HA IIOPSJIKOBBIH HOMED JIAHHOTO
3HAUEHUS Pe3yJIbTaTUBHOTO IIPU3HAKA;

N — KOJIMYeCTBO HAOII0AeHU N (MCIBITYyEeMBbIX);

> — 3HaK CyMMHPOBaHHA.

2. BeIYuc/IUTh CTaHIAaPTHOE OTKJIOHEHHE (curMa) 1mo ¢popmyJie:

Z:(xi_)_()2
n-1
rae x, - Kaxkjoe HaOImaeMoe 3HadYeHUe pe3yJIbTaTUBHOCTU

i
IIPU3HAKA;
X — cpesiHee 3HadYeHue (cpegHee apudMeTUUECKOe);
N — KOJIMYECTBO HAOII0AeHUH (MCIBITyEMBbIX);
> — 3HaK CyMMHPOBAHHA.

O =

3. PaccumTtath SMIOUpUYECKHe 3HAUYEHHWs JUIA IIOKa3aTesien
acuMmmeTpud (Aswn) 1 3Kcrecca (Eovn) mo dopmysam H. A. TTioxuHCKOrO:
33
X —X
31A34m_2(l 3)
n*o
\4
X. —X
32 ann_Z( ; 4) _3
n*o
r7ie (X, —X) — eHTPaJIbHbIE OTKJIOHEHNSI;
o — CTaHZAPTHOE OTKJIOHEHUE;
N — KOJIMYECTBO UCIBITYEMbIX;
4. OrnpenenuTh OMMOKKA Ppenpe3eHTaTUBHOCTU  ITOKas3aresei
acuMMeTpuu (ma) U 9Kciecca (me) mo popmysiam:

4.1. iy = \E
n
4.2. Mg= 2*\E
n

I7ie N — KOJIUYECTBO UCIBITYEMBbIX.

5. Ilokazaresmn acUMMETPUM U SKCIECCA CBUJIETEJIBCTBYIOT O
JIOCTOBEPHOM OTJIMYUU SMIHUPUUECKUX PaclpesieieHUH OT HOPMaJIBHOTO B
TOM CJIydae, €CJId OHU MPEBBINIAIOT MO abCOTIOTHON BEIUYMHE CBOIO
OoIUOKy penpe3eHTaTUBHOCTU B 3 U O0Jiee pas.

|4 |
A.8, = - =
5.1.ty -
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| B,y |

g

=3

5.2. tE -

6. PaccumTaTh KpuUTHYecKHe 3HAYeHUA JJIsI  IIOKa3aTesen
acummetpuu (Axp) u 3kcrecca (Exp) mo ¢popmystam E. U. [IycThlIbHUKA:
6(n—-1
61 4, —a+ | O0D
(n+D)*(n+3)
24*n*(n-2)*(n-3
6.2. E,, =5* “(n=2)*(n=3)
(n+1)°*(n+3)*(n+5)
TZle N — KOJINYECTBO HAOJIIOAEeHU.
7. BbBIBOA: pacrpejejieHre PpPe3yJIbTATUBHOTO IPU3HAKa He
OTJIMYAEeTCsI OT HOPMAaJIbHOI'O €CJIH:
7'1' Aamn < Al(p
7'2' Eamn < EKp
ITosryueHHBIE pe3yJIbTaThI ABJIAIOTCA IMOKa3aHUuEM T
HCIIOJIb30BaHUA MeToZa MaTeMaTU4eCKOHn 00paboTKU -
JucnepcuoHHO20 AHAU3d.
PaccMoTpuM HOPMAJIBHOCTHh  pacIIpefieIEHHsI  Pe3yJIbTAaTUBHOTO

IIPpU3HAKa HAa KOHKPETHOM MHpHUMepe IIyTeM pacdeTa IIOKasaTesiei
acuMMeTpuu (Aswn) 1 3Kciecca (Eomn) U cOMOCTaBIeHUA UX ¢ KDUTHUECKHUM
3HaueHUuAMU (Axp) U (Exp) (Tabi1. 1).

Tabauua 1
BrruuciieHue nmokasaresein acuMmMmeTpu (Asvn) M 9KCIIecca
(Eomn) MO pe3yJIbTATUBHOMY ITOKa3aTEJI0 METOAUKN
JI.M1.Bancosckoiu (TexHuka 1 0erjiocTs YTeHus)

Ckopoctb

No YTEeHUs X; — X (x; — x)? (x; — x)3 (x; — x)*

(%)
1 2 3 4 5 6

58 -27 729 -19683 531441
66 -19 361 -6859 130321
67 -18 324 -5832 104976
75 -10 100 -1000 10000
80 -5 25 -125 625
86 1 1 1 1
88 3 9 27 81
85 o) 0 0 o)
84 -1 1 -1 1
89 4 16 64 256
90 5 25 125 625
95 10 100 1000 10000
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08 13 169 2197 28561
104 19 361 6859 130321
110 25 625 15625 390625
2. =1275 2846 -7602 1337834
Xepap. =85
AJITOPUTM
BbIUHCJIEHUS MOKa3aTeaer acummerpuu (A) u skciecca (E)
Pacuer mnokazareJien
acumMerpur (Asmn) H
JKCIIecca (Esvn) u
COIIOCTaBJICHUA HUX C ITpumep
KPUTHUYECKUMHU
3HAYEHUAMU bi ) ¢
nokxasaresen Axp 1 Exp
1. OmpenenseM CyMMy Tabaumna 1

Q. ) pe3yJIbTaTUBHBIX

IIOKa3aTeJsiel o TabJsiuie
2. OmpenesnsieM CpeIHIOI
apuMeTHYECKYIO 10
in

n

dbopmye: xqq =

3. PaccuuthiBaem
CTAH/IapPTHOE OTKJIOHEHUE
(curma) o opmyie:

o > (6 -%°
n-1

4. Pacuem
noxazameas
acummempuu
4.1.
SMITUPUYECKOTO
IOKa3aTesss acCUMMETPUU
(Asmn) IO hopmyIe:

Z (Xi - )T) ’
M n*o’
4.2. Pacuer KpUTHUYECKOTr'O
3HAUEHUA acUMMeTpUU
Axp 11 (0) dopmyie
(E.N.IlyCcThUIBHUK):

Pacuet

1. 2:58+66+67 +75...+110 =1275

> =1275

2246

3-¢ J15—1 o

¢ = 14,26

2246
14

203,29 = 14,26

J

_ -7edz _ -7eD2 _ -7edz
154(14,761  15+7992,4  43475,20

—0.17

4.1. 4, =—0,17

ABHI‘I.

4.2.

B 6+(15-1)
W (1515 +3)
A 1,62

Kkp

Gild

=3J
16413

= BJ%= 3y0292=3%054=162
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_3 6(n— 1)
. = m+ 1D*(n+3)

4.3. ComocraByisieM Asun C
Axp 1 Jej1aeM BBIBO/I.

4.4. OnpepgenseM OIINOKY
perpe3eHTaTHBHOCTH
acummetrpur  (Aomun) IO
dopmye:
- \/E

n
4.5. Onpenensiem
abCoJIIOTHYIO BEJINUUHY
OIIIMOKU
pernpe3eHTaTUBHOCTH
acuMMeTpur  (Asmn) 11O
dopmyiie:

A
Asmm | 3HH-| = 3

A3,

4.6. BeiBOSI,.

5. Pacuem
noxkasameasn akcuyecca
5.1. Pacuer
SMIOUPUYECKOTO
IMOKa3aTesis BKCIIecca
(Esmn) mo opmyite:
o Xlx; — 1)
IBIII L * Jq,
5.2. Pacuer KpuUTHU4YECKOro
3HaueHus 3Kcrecca Exp 1mo
dpopmyne
(E./.IIyCcThUIBHUK):
o \/ 24*n(n—2)*(n-3)
K” (n+1)*(n+3)*(n+5)
5.3. ConocraBisieM Esun C
Exp u gesaem BBIBOJ.

—3

4.3. Aovn = -0,17
Axp = 1,62
A’aMn<AKp:
-0,17 < 1,62
Asm11 MmenblIie AKp

4.4. My, = \/g = J0,4=063

m,,.. = 0,63

—017

— =028
.53

4'5' tﬁarm. =

4.6. Ilokazatenp acuMMmeTpuud (Aswn) 110
abCOIIOTHOM BeJIMUMHE He IMPEBBIIIAET CBOIO
OIINOKY penpe3eHTaTUBHOCTH: 1,5<3.

5.1.
1337834

© T 15:41335,08

—3=2T% 3 _216-3=-084

51997627

IMIL

5.2.

_c | _24%15(15-2)*(15-3) \/24*15*13*12 ~
i (15+1)? *(15+3)*(15+5) 162 *18* 20
50,609 =5*0,78=3,90
E, =390
5.3. Eavn=-0,84
Exp=3,90
ESMI‘I<EKPZ
-0,84<3,90
Esvn MmeHbIIE Exp
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5.4. OmpenesisieM OLINOKY

penpe3eHTaTUBHOCTH
DKcIlecca (Emmn) 10
dopmye:

mE3M1'I = 2 *\/g

5.5. Onpeneaum
abCOJIIOTHYIO BEJTHUHHY
OIINOKU
penpe3eHTaTUBHOCTH
skciiecca (Esvn) 1Mo
dopmyiie:

E

amn

>3

Esmn =
m Esmn

5.6. BeiBO.

6. OOmui BBIBOA Ha
OCHOBE COIIOCTABJIEHUSA
AMITUPUUECKUX
IoKa3aTeyied acUMMeTpUuu
(Asmn) m skcnecca (Eavn) C
nX KPUTHUYECKUMU
3HaueHuAMU (Axp) U (Exp):
Asvu<Axp
Eovn<Exp

B 3TOM
pacrpeziesieHre
Pe3yJIbTaTUBHOTO
IIpU3HaKa ABJIAETCA
HOPMAJIbHBIM U SIBJISETCS
IIOKa3aHUEM JUUIS
IIPUMEHEHUS MeToAa
MaTeMaTHYeCKOH
006paboTku —
JucnepcuoHHoO20
aHaau3d.

ciyJae

5.4. Mg, = zﬁ =2 f% =28y0%4 =2%0,63 = 1,26
mEaMﬂ =1’26

| 0.2 4]
1.72a

5.5. ! Bapr, = = ﬂ,6?

5.6. Ilokazarenp oskcrmecca (Eswn) 110
abCOIIOTHOM BeJIMUMHE HEe IPEBBIIIAET CBOIO
OIMOKY penpe3eHTaTUBHOCTHU:

0,067<3

6. dMnupuUYecKre nokKas3arejiu aCuMMeTpUU U
JKcllecca HUKe UX KPUTHUYECKUX 3HAUEeHUM:
Asmn<Axp:

ESMH<EKp:

ITO CBUJETEJbCTBYET, UTO paclipe/ieieHre
pe3yJAbTaTUBHOrO IPU3HAKA HE OTIMYAETCH OT
HOPM&JIBHOTO paclpesiesieHus1 U ABJIAeTCA
MOKa3aHueM Il NpPUMEHEeHUs MeToja
MaTeMaTu4eCcKon 06paboTKu -
JucnepcuoHH020 aHaau3d.
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4.1.2. /IuCIEepCUOHHBIN OAHO(PAKTOPHBIN aHAJIUS JIJIs
HECBSA3aHHBIX BBIOOPOK

JAvictiepcuOHHBINA aHAJIN3 — 3TO AaHAJIN3, KOTOPhIA pacCMaTPUBAET
7IBA BHUJA I[ICUXOJOTUYECKUX MNPU3HAKOB. OAHU U3 HHUX SABJIAIOTCA
dakmopamu (npuvuHamu, He3aA8UCUMbBIMU NepeMeHHbIMl), IpyThe —
pe3yavmamom (caedcmeuem) JeNCTBUS 3TUX (PAKTOPOB WM 3ABUCUMOU
nepemenHotl. CiienoBaTeIbHO, OUCNEPCUOHHbBIU AHAAU3 — ITO PAKMOPHDLIL
aHanu3, W3y4YaIIUN BANAHUE OJHOTO IICUXOJOTHMYecKoro @Qakropa
(otHOAKTOPHBIN) WU HECKOJIBKUX (ABYX(haKTOPHBIN, MHOTO(AKTOPHBII)
Ha pe3y/1bmamueHblil ICUXOJOTHYeCKUH ITPU3HaK [15, 322-327].

daxTop MOKET BBICTYHATh KaK UYeaas 8eAUHUHA TICUXOJIOTHYECKOU
MeTtomuky (Hampumep, Meroguka «IlamMATh Ha 4YHCIa» IS OIEHKH
KpPaTKOBPEMEHHOU 3pUTEJIbHON MaMATH), TaK U e€ Trpajanusa (Hampumep,
HU3KUHN, CPEJHUU U BBICOKUU YypPOBEHb Pa3BUTHSA KpaTKOBPEMEHHOU
3puTesbHOU mamaATH). Ciie0BaTeIbHO, 2padayusl — 3TO YPOBEeHb, CIMeneHb
¢daxmopa.

Ipamanum dakTopa JIOJKHBI IPEJCTABIATh COO0H HOMUHAMUBHYO
wKany, To ecTb OTJINYAThCA JIUIIb KauecTBeHHO. Eciu rpajanuu dakropa
pa3IMyaloTCA JIUIIbL KavyecTBEHHO, TO HUX JIydllle Ha3bIBaTh YC/108USAMU
neticTBUSA paKTOpa WU HE3AaBUCUMOU IlepeEMEHHOM.

BoigensdorT caeAyoomye BHABI  JIUCIEPCUOHHOTO  (PAKTOPHOTO
aHaJIu3a:

* 00HOPAKMOPHDBLIL — U3YYAIOT BJIUAHUE 00HO20 hakmopa Wiu

e2o epadauuii (ycaosuil), KOTOPHIX JOKHO OBITH HEe MeHee 3 (=3),
Ha U3MEHEHHE Pe3y/1bMmamueHo20 MPU3HaKa.

* MHO20(HaKMOPHBLUL — UCCIeAyeTcs OJTHOBPEMEHHO JIeHCTBUE
IByX U 6Oosiee (pakTOpoB, B3aUMOJEUCTBUE 3TUX (PAKTOPOB B UX
BJIMSTHYE HA OJIMH U TOT K€ Pe3yJIbTaTUBHBIN ITPU3HAK.

OnHOGAKTOPHBIN JIUCIIEPCUOHHBIN aHAJIW3 paccMaTPUBAIOT I
HECBS3aHHBIX U CBI3aHHBIX BRIOOPOK (TabJI. 1).

Tabauua 1
JIncnepcuoHHBIN OAHO(AKTOPHBINA AHAJIUS /1A
HECBA3AaHHBIX BBIOOPOK

3amaua YciaoBue MeToj,
BeIABUTH a) mox  BauagHueM | OmHODAKTOPHBIN
JTOCTOBEPHOCTD dakTopa WM ero 3 W | AUCIEPCHOHHBIN
N3MEHEHUU Obosnee (=3) ycaoBuii | aHanu3 Puiepa
pe3yJIbTaTUBHOTO (rpazanmii)
IICUXOJIOTHYECKOTO 6) 3 u Oomee (=3)
IIpU3HAKA BBIOOPKU UCIIBITyEeMBbIX
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OnHoaKTOPHBIN IMCIEPCUOHHBINM aHAJIM3 IIPEAIIoJIaraeT, YTO
BBIOODKH UMEIT pasHble 6bl0OpouHble cpedHue W 00UHAKOBble
8blbopouHble Oucnepcuu. IloaTomy HeoOXOAMMO OTBETUTH HA BOIIPOC,
OKazaJi JI1 3TOT (HaKTOP CYIIECTBEHHOE BIUSHUE HA pa3bpoc 8blO0POUHBLX
cpedHux wuau pas3bpoc sBJISETCS CJIEJICTBUEM CaydaiiHocmell, BI3BaHHBIX
HeboJBIIUMHU O00BbeMaMu BbIOOPOK. CiieoBaTesbHO, (AKTOP OKa3bIBaeT
BJIMSIHAE Ha Ppa30dpoc BBIOOPOUYHBIX CPEIHUX, MOITOMY PazdpPoOC MEXKITy
BhIOOpKaMU (rpynmnaMu) J0JKeH ObITh He 00JIbllle, YeM pa30poC TaHHBIX
BHYTPHU 3THUX BBIOOPOK (rpyIrm).

[IpeumytiiecTBO OIHO(AKTOPHOTO JHUCIEPCHOHHOTO aHA/IN3a II0
CPaBHEHHMIO C HemapamMeTPUYECKMMH MeTOJaMU — Heo2PaAHUYEeHHOCMb 8
006EMax 8bIOOPOK.

PaccMoTpuM yIpoOIEHHBIN BapUAHT pacdyéTa Kpurepus duiepa

dopmyaa 0an pacuéma IMNUPUUECKO20 3HAUEHUSA
kpumepun Puwepa:

53

Mo, S_z
1

F

Ijie AWCIEepcHust S5 XapakTepusyeT pas30poc CpelHUX 3HAueHHH
pe3yJIbTAaTUBHBIX IIOKa3aTesieldl MeKAy BbIOOpKaMu (rpymmaMu) — 3TO
cucmemamuueckas 8apuayus W O3HAYaeT 8apUAMUBHOCMb TPU3HAKA,
00yCJIOBJIEHHYIO IEUCTBHUEM HCCIENYEMOTO (DaKTOPa;

Jlucniepcust  §3 — xapakrepusyerT pasOpoc CpeIHHX 3HAUEHWH
pe3yJIbTAaTUBHBIX IOKa3aTejled BHYTPU BBIOOPOK (Tpymir). ATO cayuaiiHas
BapHuaIys Mpu3HakKa, 00ycJIOBJIEHHAas HEYUTEHHBIMU (aKTOPAMH, €€ TaK:Ke
Ha3bIBAIOT «OCTATOYHOM JIMCIIEPCUEN » TN CIIyYallHOM BapHUaTUBHOCTHIO.

Dopmyanlt 0aa pacuéma oyeHok oucnepcuu:

52 = % §2 = L
p-1 N—p

rae Q; — cymMMa KBaJpaTOB OTKJIOHEHUH TPYIIOBBIX CPEIHUX OT
001IIeN cpeTHe;

, — cyMMa KBaJI[paTOB OTKJIOHEHUH OT IPYIIIOBBIX CPETHUX.

Dopmyaa ooweil cYmmbl K6AOPAIMOE8 OMKAOHECHUIL:

Qo = Q1+ Q>

rae Qg — obmras cymma KBaJjpaToB OTKJIOHEHUH.

dopmyaa pacuéma eeauruHut {,:
=N

rae Tj — cyMmMa WHAUBHUAYaIbHBIX 3HAUEHUH 10 KAKIOMY U3 YCIOBHUHT
(rpapmanuii) pakTopa;

sz — KBa/IpaT CyMMbl UHAUBUAYAJIbHBIX 3HAUEHUU 10 KaXKIOMY U3

ycsoBui (rpazanuii) pakropa;
= T? — cymMma KBagpaToB CyMMAapHBIX 3HAUe€HUU IO KaXKIOMy M3
ycsioBui (rpazamuii) ¢pakropa;
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N; — KOJIMUYECTBO HCIIBITYEMBIX B KaxK[O0H TIpymie (B KakJaoM U3
YCJIOBUH);

G — obmasa cymMMa WHAWUBUAYaJIbHBIX 3HA4YE€HUUN II0 KaXKAOMy U3
ycsioBuii (rpazanuii) pakropa;

G? — kBagpaT oOIIed CyMMbl HHIUBHMAYaJbHBIX 3HAYEHHH IIO
KaXkIoMy U3 ycaoBuH (rpaganuii) ¢pakropa;

N — o011iee KOJIMYeCTBO HHANBU/IyaJIbHBIX 3HAUEHUU (MCIIBITYEMBIX).

dopmyaa pacuéma eeauruHut

BN

rae X; — Kakjaoe WHAWBHAyaJbHOE 3HAaUeHUWE II0 KaKIOMy U3
ycsoBuii (rpaganuii paktopa);

X7 — KBaZpar KaXk/I0TO MH/AMBHU/IYJIBHOTO 3HAYEHUS II0 KaXK/IOMY U3
ycsioBui (rpaganuii paktopa);

2 X? — cymMMa KBaJ[paTOB MH/IMBU/IyaIbHBIX 3HAUEHUH IO KaXKIOMY
13 yca0BUH (rpajaniuil pakTopa);

¥i— obIas cyMMa KBaZipaToB MHIUBUAYAIbHBIX 3HAUEHUIH 10

BCceM ycJIOBUSM (rpazanusam ¢pakTopa);

= T? — cymMMa KBajjpaToOB CyMMAapHBIX 3HAaUe€HUU IO KaXKIOMy U3
ycsioBui (rpaganuii paktopa);

I; — KOJIUYECTBO HWCIBITYEMBIX B KaKJO0H Tpyiie (B KaKIOM U3
YCJIOBHUH).

PaccmoTpuM KOHKpPETHbBIN ITpuMep [11, 192].

3amaua

Yetbipe rpymnmbl yuamuxcsa IITY obydaiuch II0 YeTBIPEM THIIAM
MeTOAUKH. IDPPEKTUBHOCTh THIIOB METOJAUKH OIIEHHUBAJIACh II0 CYyMMe
006pabOTaHHBIX YUAIIUMUCH JleTajled B TeYeHHEe OTHOTO JTHSA.

[TosryueHHBIE PE3YIbTATHI IIPE/CTABIEHBI B TA0JI. 2.

Tabauua 2
Pe3yJIbTaTI>I AHATHOCTHPOBAHUA yYalllUXCA
No 1 rpynmna 2 rpynmna 3 rpynmna 4 rpynmna
yJaugmuxcsa

1 60 75 60 95

2 80 66 8o 85

3 75 85 65 100

4 80 80 60 80

5 85 70 86

6 70 80 75

7 90
n — 4Ywuciio
yJaliuxcsi B n, =6 Ny=7 Ny=6 N.=4
rpynmnax
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oO1asn

cyMMa

JeTajerd 11O 450 546 426 360
rpynmnam ()

3amaua: BBIABUTH JOCTOBEPHOCTh PAa3JIMUUN YETHIPEX TUIIOB
METOJIUKN 00y4yeHHs Ha 3(PPEeKTUBHOCTH MPOU3BOCTBEHHBIX HABBIKOB
yJarmxes.

YciioBue: perympyemMbli pakmop — 4 TUIa METOAUKU 00yIeHus

4 TPYTIIBI YYaIIIXCS;

Pe3ysbTaTUBHBIN MPU3HAK (3aBUCHMAas IlepEMEHHASA) — KOJMUYECTBO
neTayieil 00pabOTaHHBIX KAXKbIM YUaIIIMCH.

MeToa, MaTeMaTH4YecKol oO0OpadoTkKHn — OJHO@PAKTOPHBIU
JAVICTIEPCUOHHBINA aHaJIU3. IDTOT METOJI MaTeMaTUUeCKONW 00paboTKu
BBIOpAH IIOTOMY, UTO UMEET MEeCTO YeThIPe TUIIa METONKN OOYUEHHs, U UX
BINAHUE HAa 3PEPEKTUBHOCTh ITPOU3BOJICTBEHHBIX HABBIKOB 4 TPYIII
yJarmxes.

CocraBuMm TabIUIy /IS pacuéTa BeJTUUuHbl (Q, (Tabi. 3).

Tabauua 3
HauvaapHasa Tabauna aia pacuéra (@,
No 1 rpynma 2 rpynmna 3 rpynma 4 rpynmna
yJyalmmxcsa (€y) (<) (%)) (Cy)

1 60 75 60 85

2 8o 66 8o 100

3 75 85 65 80

4 80 80 60

5 85 70 86

6 70 80 75

7 90
n — YHCJIOo
y4yaluxcsa B n, =06 =17 Hy =6 Hy =4
rpynmnax
T — KosinuecTy
JleTajiel B
KaXKJIOM U3 T, =450 T, =546 T; = 426 T, = 360
yCJIOBUU
(rpymnme)

rae C — KOJIM4eCcTBO YCJIOBUU.
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AJITOPUTM
pacuéra BeJIMuuH (),

PacuéT Besinuunsbi (),

ITpumep

1. CocTaBuUTh TAOJIUILY JJ1 pacueTa
BEJINYUHBI (5

1.Tabsuia 3

2. IlogcuutaTh KOJIMUYECTBO
HCIBITYEMBIX B KayKI0H rpyre (B
KaKZIOM U3 YCJIOBHI) — N

2. KosmmyecTBo yyamuxcsa no
Kak7[0 rpyimne (YCJIOBUIO):

n; =7
n3=6
n,=4

3. ITosicuuTaTh KOJIMUECTBO YCIOBUU
-C

3. C = 4 Tuna MeTOZINKU O0y4YeHUs

4. ITopcuuTaTh CyMMBI
UH/INBUIyJIbHBIX 3HAYEeHUH I10
KayKZIOMy U3 YCI0BUA ( B KAXKJIOU
I'PYIIIIE)

Tj

4. KonngecTBo feTaneil B KaXK/10M
ycsioBuM (rpyime)

T, = 450

Ta=546

T; = 426

T,= 360

5. Bossecru Tj B kBazpar - Tj?

5. T2=450% = 202500
T2=546% = 298116
T2=426% = 181476
TZ2=360% = 120600

6. OmpenesuTs 0 KaxKAOMY
yCJIOBUIO (TpyTIme):
2

cpeaHee apudMeTHIecKoe

3Ha4YEeHHe

6. CpenHee apudmMeTruIeCcKoe
3HAUEHHE M0 KAK/IOMY YCJIOBHIO

(rpymme):
TS 4502
= g = 33750
TE 5462
E == 42588
TZ 4262
E = = 30246
T;  360°
a = T4 =32400
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7. OnpeiesTUTh OOIILYI0 CYMMY:

T2
nj

7. O61mas cymma:

T8 T2 T 7%

LAY Il L T

ny nz n;y Iy

_ 4502 5462 4262 3602 B
T 6 7 6 4
= 138984

8. OmnpenenuTh OOIIYI0 CyMMy
UHIUBUAYAIbHBIX 3HAUEHUH 110
Ka)kioMy ycsioBuio (rpymmne) — G

8. G = 450+546+426+360 = 1782

9. Bo3sBecTu o6LIyI0 CyMMy
WH/IMBH/TyaIbHBIX 3HAUEHUH B
KkBapar - G2

9. G? =1782% = 3175524

. ci c% 1782°
10. HaiTu cpeiHIOI0 BETUYNHY N 10. N 23 138066,26
rie N — o0I1ee KOJIM4ecTBO
UHAUBUAYATbHBIX 3HAUEHUH
(MCIBITYyEeMBIX)
11. PaccuuraTts BestmuuHy Q3 110 _ 450%  546°  426%
dbopmyre: 1. Q2 =~ 7 T
T2 ¢§
Q=2 n N 3602 17827
4 23

= 138984 — 138066,26 = 917,74

12. OTpee/IUTh AUCIEPCUIo S5 =

917,74+ 917,74

2 _
12. 55 =

o 1 5~ 30591
c—1’
rje C — KOJIMYeCTBO yCJI0BUH
(rpapmanuii hakTopa)
CoctraBuM TabIUILYy JJ1s1 pacuéTa BeJTUUuHbI ,; (Tabs1.4).
Tabauua 4

Besanuuna pacuéra ¢,

Neo YcaoBue1 | YeaoBue 2 | YceiaoBue 3 | YciaoBue 4
ydalmuxesa | xg x5 X x3 X3 X3 Xy x5
1 60 | 3600 | 75 5625 60 | 3600 95 9025
2 80 | 6400 | 66 4356 80 | 6400 85 7225
3 75 5625 85 7225 65 4225 | 100 | 10000
4 80 | 6400 | 80 | 6400 60 | 3600 | 80 | 6400
5 85 | 7225 | 70 | 4900 | 86 | 7396
6 70 | 4900 | 80 | 6400 75 5625
7 90 8100
EE 450 | 34150 | 546 | 43006 | 426 | 30846 | 360 | 32650
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AJITOPUTM

Pacuéra BestmuuH () |

PacuéT BesimuunsbI ()

ITpumep

CocTtaBUTb TAOIUILY JIJIA Tabsmna 4
pacuéra BeJTUMIUHBI {4
Kaxxyoe maauBuayanpHoe | 2. Tabauia 4

3HaueHue (X;) 110 KaXKI0My
13 YCJIOBUM BO3BECTH B
KBasipat (x7)

[TogcuuTaTh cymmy
KBazparos (3, x7)
WHVBU/Ty aJIbHBIX
3HAUEHUU 10 KaXKJIOMY U3
yeaosuit (C;)

3. Cymma kBajiparoB (3;x7):

€y = 34150
5 = 43006
C; = 30846
C, = 32650

[ToxcuuTaTh OOIILYIO 4. 06mas cymma 3, 3, x% =

CyMMy KBa/I[paTOB = 34150+43006+30846+32650=

WH/IBH/Ty AJIbHBIX =140652

3HAYEHHH 10 BCeM

YCJIOBUAM

OHpeI[eJII/IETb 0011Iy10 5. OGmas cymma ¥, Tﬁf _

CYMMYE;_: 4502 5462 426  360°
=5+?+5+4=138984

(asrroput™ Q;, N7).

Paccuurath Bestnunny (y | 6. Q4 =140652 —

110 popmye: [45n2 5462 N 426% 3602 ] _

b 7 é 4

2
s

Q=X%x7-TT

= 140652 — 138984 = 1668

OnpenesnTs UCIEPCUIO
57 (coydyaiiHast BapyaIys)
1o popmyJie:

$t= % , THE

N — o0111€ee KOJIMYECTBO
WHIUBUIY ATbHBIX
3HAYEHUM.

1668 1668
2
7. S1 = =

T 23-4 19

= 87,78

199




C — KOJIM4eCcTBO YCI0BUI
(rpaymanmii) pakTopa.

[Tocse onpenenenust $3 u $2 naxomgum F,,.; o popmyie:

§¢ 305,91
Fopn, = é = 87.78 = 3,48
Hanee:
s oIpe/ieJIeHUA
KPUTHUYECKUX  3HAUYEHUH
kpurepusa F  ®umiepa
HEOOXOUMO OIIPEIETUTD
CIIeTyIoIee YHCIIO0
creneHeii ceoboxpl (df):
dfl(tpam}: C-1
dfﬂﬁm.z N-1
df = df,sy - df =4-1=3
2(emy) ~ ot dfogm, =23 -1=22
df; (gaxr) df, =22-3=19
Ime ¢ —  KOJIMYEeCTBO
yCJIOBUU (rpapanmia
daxTopa)
N - o01ee KOJHUYECTBO
WHIUBUIYATbHBIX
3HAUEHU.
ITo Tabune

«Kputruueckne 3HaYEeHUH
kputepusa F Q®uuiepa» u
OIIpeiesIsieM:

df;, — wumnciao cremneHen
CcBOOO/IbI B UKCIUTETIE

df;, —uucio creneHen
cBO0OOIbI B 3HAMEHAaTeJIe
Ha mepeceuennu dfjm df;

HaXO0/IUM KpUTUYECKHE
3HayeHUuda kKpurepusa F
dumepa A ypoBHEU
CTaTUCTUYECKOUN
3HAUYNMOCTU

p < 0,054 < 0,01
Bauanue ¢Qakropa wim
B3alMOJIENICTBHE
(akTopos ZIOCTOBEPHO,
eCJIn:

Fu = F, (p <0,05)
1 TeM 0OoJiee JIOCTOBEPHO,

HaxoguMm 1o  Tabsuile  KPUTUYECKUX
3HaueHUU kpurepus F Oumepa

Fop, mia df; =3

df; =19

. _{3,13@5 0,05)
= | 5,01(< 0,01)

Foun > Fyp::
3,48 > 3,13 (p < 0,05)
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ecJIu:
Foun 2 Fo(p<0,01)

BeiBOA. BpIABIIEHO [IOCTOBEpHOE BJIWAHUE THUIIA
MeTOomuKN oOydeHuss Ha 3¢¢eKTUBHOCTD
IIPOU3BOJCTBEHHBIX  HABBIKOB  y4YalllUXCH

(p < 0,05)
I'paduueckoe v
OCTPOUM «OCh 3HAYUMOCTHU »
IIpe/ICTaBJIeHIuEe KPUTEPUA P<0,05 p<0,01
F ®umepa. IToctpoutsb TP " %ma .~ Somasmesmuocta
«0Chb 3HAYUMOCTH». * BeonpegenEsHoT

K 0 0L

4.1.3. lncnepcCHOHHBIA OHO(PAKTOPHBIN aHAINU3 IS
CBA3aHHBIX BBIOOPOK

Hasnavenue: JUCIEPCUOHHBIM OAHOMAKTOPHBIN aHAMU3  JJIA
CBSI3aHHBIX BBIOODOK HUCIOJIb3yeTCA I BBISABJIEHUS U3MeHEeHUU
Pe3yAbmamueHo20 Npu3Haka TOJi BIUSHUEM pAsHblx 2padayutl
(ycaosuil) oonozo paxkmopa. OpHODAKTOPHBIN JIMCIIEPCUOHHBIA aHAIU3
JUIT  CBAAI3AaHHBIX BBIOOPOK  BBISBJAET JOCTOBEPHOCTh HW3MEHEHUU
pe3yJbTaTUBHOTO IIPU3HAKa Kak II0J BJUAHUWEM PAa3HBIX Tpajaluu
(ycoBuii) ¢akTopa, Tak U akmop uHOUBUOYANbHBIX PA3AUYUL MEKIY
HCIBITYEMbBIMU. ATOT METO/T SIBJISIETCS rapaMeTPUYeCKUM.
HemapameTpuueckuii BapHaHT 3TOr0 BUJA aHaIW3a — KPUTEPUU
®punmana X*r [15, 332-334].

J1J151 UCTIOTb30BAHUSA JJAHHOTO METO/1a HEOOXOITUMO:

CocTaBUTH AB€E TAOJIUIIBI:

e mepBas — /Ui U3YYEeHUsS BJIUAHUA Pa3HbIX rpaganuit (ycjaoBuii)
dakropa;

e BTOpasi — I U3y4YeHUs BIUAHUA (PakTopa WHAUBUYaJIbHBIX
Pa3IUYUUN MeXKy UCIBITYEMbIMU.

OnpeniennThb 4 TUTIA JUcCHEPCUi (55):

o (bakTUYECKYIO (5544 );

® [0 UCIBITYeMBIM (55, );

o 06IIIYIO (SSDEED.T,.);

e ciydadiHyIo (55.;).

SSpacr. — BBIABIAET DPA3NIWYNA  PE3YJIbTATUBHOTO IPU3HAKA,

00yCI0BJIEHHBIE JEUCTBUEM HCCIIEAYEMBIX Tpafanui (ycaoBuii) pakTopa.
®opwmysia pacuera:
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SSpur. = Y D T2 =Yy (D %)

rae I, — cyMMa UHAUBUAYAJIBHBIX 3HAUEHUH IO KaKJOH I'pajialliiu
(yemoBumo) dakropa (1o cToao1am)

€ — KOJTMYECTBO Tpajamuii (ycoBuil) pakropa.

L — KOJIMYECTBO Tpasianuii (ycaoBuil) dakTopa B KaXKA0H TPYIITIE.

N — obmee xoTMuecTBO HHAUBUAYATbHBIX 3HAYEHUH.

(X x;) — kBagpaT 001Iel CyMMbI UHIANBUAYAIbHBIX 3HAYECHUI.

4. 55, — BBIABISET pa3JIMuusA Pe3yJIbTAaTUBHOTO IIPH3HAKa,
00yC/I0BJIEHHbIE UHAUBUAYAJILHBIMHI 3HAYEHUSIMU HCIIBITYEMBIX.

dopmyJia pacuera:

SSum = Yer ) 12 =Yy = (D )

rae I, — CcyMMa WHIWUBUAYAJIbHBIX B3HAUYEHHUH 110 KaXKIOMY
HCIBITYeMOMY (I10 CTPOKE).

C - KOJIM4eCTBO Irpazanuii (ycaoBuil) pakropa.

(¥ x,)?— xBazapar obI1eil CyMMbl MHAUBUIYaIbHbIX 3HAUEHUH.

N — ob111ee KOJTMUECTBO MHAUBUAYATbHBIX 3HAUEHUH.

5. ®opmyJia pacuera:

S5 = (1)~ Yy (Y x)

TIe Z(xf )— CyMMa KBaJpaToB HMHIWUBUAYAJIbHBIX

2

3HAUEHUU.

N — oO1iee KoIMUeCTBO UHAUBUAYATbHBIX 3HAUEHHH.

(¥ x,)?— kBazapar 0011ei cyMMbl MHAUBUAYAJIbHBIX 3HAUEHUH.

6. 55, — BBIABIAET pasjMuhe Pe3yJIbTaTUBHOIO IPU3HAKA,
00OyCI0BJIEHHBIE JIEUCTBUEM CIIyYalHBIX Tpajaiuil (ycioBuil) dpakropa.

dopmysia pacuera:

88cn. = SSotm. - SSpaser. = SSuen

7. [lojicunTaTh 4MCiI0 cTereHed CBOOO/IbI:

71 Gfpae, =C—1

7.2, dfpe =1 —1

7.3. Afoem. =N —1

7-4. dfc:n = dfu:uﬁm. - df:l:a}{'r - dﬁim

8. Ompenennty MS — ycpenHeHHYIO BEJIMUYUHY COOTBETCTBYIOIIUX S5
110 GopMyJiaMm.

SSpan,
81 M8y = 77—

dflbaxr.
8.2. MS, . = f;fm-
s

9. OnpenenuTs SMIUPUUECKoe 3HaueHue £ mo popmynam:
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M—quiuaxr.
M

9.2 F MSgeq,

sMm{Hem) M5

9.1 Fa:-:n[q:m] =

10. ITo Tabnurne «Kputnueckne 3HaueHUS Kputepusi F @uiepa ajs
ypOBHel craTucTrueckoi 3naunmoctu < 0,05 u p < 0,01» onpegensem:

10.1. Fxp.@mjz dfl[q:ar:r.]; dleim:,

10.2. Figy tuenyt Afimenys fageny

df, - 4ucio creneHeli cBoOOIBI B YUCIUTENIE (IO CTPOKE)

df, - 4ducio creneHei cBoOoAbI B 3HaMeHaTeJ1e (110 cTos10nam)

ITo Tabimne Ha mnepeceuennu df; n df; HaXoAUM KpHUTHYECKHE
3HaueHus Kputepus £ @uiepa.

11. BeiBoa. BimmsiHue dpaxTopa (ero rpaziaiuii, yCJIOBUI) IOCTOBEPHO,

€CJIN:

Fompar) 2 Fippaer)

Fa:-:n.[nc:n.] = Fr:p[Hc:n]
PaCCMOTpI/IM IIPUMEHEHUE AUCIIEPCHUOHHOT'O OI[HO(i)aKTOpHOFO

aHa/IM3a IS CBAA3aHHBIX BHIOOPOK HAa KOHKPETHOM IIPHUMEDE.

ITpumep

I’pynna  yyamuxea w©3 7 4YeJOBEK 3aHUMalaChb U3yYEHUEM
WHOCTPAHHOI'O fA3BbIKA [0 TpeM pas3JuyHbIM MeTOAUKaM. Pe3ysibTaThbl
yCIIEBAEMOCTH YUaIIUXCs IIPe/ICTaBIeHbI B TAOI. 1.

Tabauua 1
Pe3y/1bTaThl yCIEBAEMOCTH YyJaIuxcs (OmeHKn)

No yuamuxcs Metonuka 1 MeTtoauka 2 Metonuka 3

1 3 4 4

NSlojalh|w|
N O [ N NG I NG
NG I NGO N NG B N N
cala|lalalo|l s

3agaua: BpIABUTH, U3MEHEHUS pPe3yaAbMmamueHo20 NPU3HaAKa
(ycrieBaeMoCTH yJalluxcs) MO/ BJAUSHUEM pe2yaupyemoz0 gakmopa:
e TUIIA METOJIUKHU O0yUEeHUsI;
* UH/INBU/TyaJIbHBIX PA3JINYUI MEXK/Ty UCIIBITyEMbIMMU.
YcioBue: 1 rpynna ydamuxcs — i = 7
3 TUIIA METOJIUKU O0yJeHUsI.
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MeToa MaTreMaTHUeCKOH oO0OpadoTkm —
00HOPAKMOPHDLIIL AHAAU3A 0151 CBA3AHHDBIX 8bIOOPOK (ITapaMEeTPUUECKHI).
CocraBum iBe TabuIbI (TA0JI. 2 U 3).

ducnepcuoHHblll

Tabauua 2
BausaHue pasHbIX yeJI0BUH (pakTOpa HAa YCIIEBAEMOCTD YUYaIlUXCA
(oreHKNn)
Kox Cymma 110
YcaoBue 1 YcioBue 2 YcioBue 3 | KCHIBITYEMbBIM
HCITBITYEMBIX (TW)
1 3 4 4 11
2 3 4 4 11
3 4 4 5 13
4 4 4 5 13
5 4 4 5 13
6 3 4 5 12
7 4 4 5 13
Cymma T; 25 28 33 (Z x;) = 86
n=7
N=21
Tabauua 3
NuaauBuayaibHbIE PA3JIUYNA MEHK/TY UCIBITYEMbIMU
(x; mx;2)
Kopg YcioBue 1 YcnoBue 2 YcioBue 3
UCIIBITYEMBIX X, X3 X, X3 ) & X3
1 3 9 4 16 4 16
2 3 9 4 16 4 16
3 4 16 4 16 5 25
4 4 16 4 16 5 25
5 4 16 4 16 5 25
6 3 9 4 16 5 25
7 4 16 4 16 5 25
Cymma
Y(x,2) o1 112 157
AJITOPUTM

MO/ACYETa JUCIEPCUOHHOTO OTHO(PAKTOPHOTO AaHAINU3A JIJIfA
CBA3aHHBIX BHIOOPOK

IToacuer kpurepusa
F ®umepa

ITpumep

1. CocTaBUTH 2

TaOJJIUIBI:

1

Tabauna 2
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nepBas — JJ1s U3y4eHust
Pa3HbIX I'pajialiuii
(ycmoBuii) dpakropa.

BTOpas — JJis U3yUEeHU
BJIUAHUA PaKTopa
WHJIUBUIy AJTbHBIX
pa3InUIni MeXKIy
HCIIBITYEMBIMH.

Tabsuna 3

2. ITo mepBoii TabuIe

[oJICUUTaAT SS@M- 1o
dopmye:

SSham, = %“*Z Th - WN* (in)z

rae T, - cymma
WHJIUBUIY AJTbHBIX
3Ha4YeHUH M0 KaxKIOMY
13 YCJIOBUM

(cTonb1y)

N — KOJINYECTBO
HCITBITYEMBIX

N —o011ee KoIMm4ecTBo
WH/IUBU/Ty aJIbHBIX
3HAaYEeHUU

2
(Z x") — KBaJIpaT

00IIIel CyMMBI
WHIUBU/y aIbHBIX
3HAaUYEeHUUN

2. n=7

=3
YT, =25 XT.,=28  XT.,=233 Xx =386
N=21

(T x,)% =862 = 7396
052 4282 4335 7306 652 +784 +1089 7396 2498 7396
SS@EI{T: - = - = -
' 7 21 7 21 7 21
= —356,36 — 352,19 = 467

SSyamr, = 4,67

3. Ilo nepBoii Tabiuie
nogcyuTarth S, IO
dopmye:

$Suem = Yor BT = Y« (Tx)’

rne I, — cymMma
UHAUBULYUTbHBIX
3HAUEHUU MO0 KaXKIOMY
HCIIBITYEMOMY (o
CTPOKeE)

=23
, =11
=11
7 == 13
=13

R R S E I R R E

SHETI. -

ETuE =13
LT =12
LT, =13

A0
fax Wias Bl oy

3 al
120 +121 +169 + 169 + 169 + 144 +169 7396 1062 7396

3 21 3 21
=354 -352,19 =121

58, = 1,81
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C — KOJINYECTBO
rpaganui (ycIoBUii)
dakTopa

4. Ilo BTOpoO# Tabuile
MIO/ICUUTATD TI0

dopmye:

SSu6m. = Z(xf) -

r7ie E(xf) - cymMa
KBaIpaToOB
UHAUBHUAYAJIbHBIX
3HAYEHUH 110 CTOI0IaM

4.

SSUED:;.

7396
=91 4112 + 157 — 1 = 360 — 352,19 = 7,81

UNE. (525,%}3 7,81

5. Ilogcuurars S5, o | 5. S5, = 7,81 —4,67 — 1,81 = 1,33
dopmye:
S8 = 886m, — SSparer. — 585 = 1,33
6. IlogcuuTaTh YHCIIO 6.
cTeleHed CBOOOIbI:
0.1. dfyzer, = C— 1 0.1. dfyper, =3—1=2
6.2.df, . =n—1 6.2.df, . =7T—1=6
63 df':'ﬁﬂl- =N—-1 63 dfﬂﬁﬂl- =21—1=20
6.4. 6.4.df,, =20—2—-6=—-1212
dfcn. = dﬁ:ﬁm. - dfd_::;uﬂ. - dﬁim
7. Onpenenuts MS- 7.
yCPeZHEHHYIO 7.1 MSype = = = 2,33
BEJIUUMHY 35 110 Lot
dbopmy1am: 7.2. M5y =—— =030
Ly
1. MS, — han 123
7.1 gaser. = Gp 7.3. M§_, = =0,11
_ SS%Em,

7.2. MS, . = —dfm
7.3. MS_, dfm
8. Onpezerme 8.
SMIIpPUYECKOe 8.1. Foppp mary = 2_ —21,18
3Ha4YeHUs 110
(bOpMy.TIaMZ 8.2. Famn (wen) — - 2 73

MS::IJEMT.
8.1. F o) = .

5‘IZ.I'Cn".‘.
8.2. an [uc.n] MS,
9. HO Ta6HI/IHe 9.1. Fh-p[q,m} dfl[d:narrr.] = 2, dfz[c!ﬂ.:l =12
«KpI/ITI/I‘IECKI/Ie 3,88(p < 0’05)

3Ha4YeHus kputepus F
duriepa 1151 ypoBHEU

F

@@mﬁ:&ﬂ%piﬂmj

0.2. Fpuenyt frpeny = 65 dfapony = 12
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CTaTUCTHUUYECKOU
3HauumMoctu p = 0,05 u
p < 0,01 « onpegenuTs:
9.1. Fy (parer;y = 11O THCITY
cTerneHei CBOOO/IHI :
Afi(puer) B Afz(en)

9.2. F@.[Hm] - 10 YUCILY

cTelleHer cBOOOIbI
Afimeny ¥ fsien

df, - 4ucIIo creneHen
CBOOO/IbI B UHCJIUTEJIE
(1o cTpoke)

df; - 4uciio creneHen
cBOOO/BI B
3HaMeHarese (110
CTOJIOITY)

Ha nepeceuenun df; u
df; onpenensem
KPHUTHYECKHE 3HAUEHU ST
kputepus F ®urepa
JUUI1 yPOBHEU
CTAaTHUCTHUYECKOU
3HAYUMOCTHU
p=005; P=<001:

Fap.(parer )

Fip.uen)

- - {3,[]0(})5’ 0,05)
sp.lre) © 14 892 (p < 0,01)

10. BeiBog O
JIOCTOBEPHOM BJIUSHUU
rpazanuii (ycJoBuii)
¢akropa Ha
pe3yJIbTaTUBHBIU
MIPpU3HAK, €CITH:

10.1.

Fanpaer) 2 Figp(puer)
(P < 0,05; P < 0,01)
10.2.

Founaen) 2 Fip taen)
(P < 0,05; P <0,01)

10.

10.1. an.@m;, = FHPH,MJ:

21,18 = 6,93(p < 0,01)

10.2. Foynmen) = Fip fuen)t

2,73 < 3,00(p = 0,05)

BriBos:

1. BeigBiieHo AOCTOBEPHOE BJIMAHNE THIIA
METOAUKU O6yquI/IH Ha yCII€BAa€MOCTb y4YallluXCA
(p<0,01)

2. He BBISIBIIEHO JIOCTOBEPHOE (CYIIIECTBEHHOE)
BJINSIHYE UHINBUAYATbHBIX PA3THUNN MEXKIY

HCIIBITYEMBIMU Ha YCII€BAEMOCTH YUYalllXCsA
(p = 0,05)
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B 3HaAMeEHaTeJ 1e

Tabauua 4.1
Kpurtnueckue snaueHusa kpurepusna F ®uinepa 111 ypoBHe
CTAaTHCTUHYECKOU 3HAYUMOCTH P<=0,05 1 p<=0,01: df; — uucio
cTeneHeu cBo0oabI B unciauresae, df: — unuciio crenmeHer cBo0OabI

df, 1 2 3 4 | 5 | 6 | 7 8 9 | 10 | 11 | 12
df2 pP<0,05
1 161 200 216 225 230 234 237 | 239 241 242 243 244
2 18,51 | 19,00 | 19,16 | 19,25 | 19,30 | 19,33 | 19,36 | 19,37 | 19,38 | 19,39 | 19,40 | 19,41
3 10,13 | 9,55 | 9,28 | 9,12 | 9,01 | 8,94 | 8,88 | 8,84 | 8,81 | 8,78 | 8,76 | 8,74
4 7,71 | 6,94 | 6,59 | 6,39 | 6,26 | 6,16 | 6,09 | 6,04 | 6,00 | 596 | 593 | 5,91
5 | 661|579 | 541 ]| 519 | 505 | 495 | 488 | 482 | 4,78 | 4,74 | 4,70 | 4,68
6 599 | 514 | 4,76 | 4,53 | 4,39 | 4,28 | 4,21 | 4,15 | 4,10 | 4,06 | 4,03 | 4,00
7 559 | 4,74 | 4,35 | 4,12 | 397 | 3,87 | 3,79 | 3,37 | 3,68 | 3,63 | 3,60 | 3,57
8 532 | 4,46 | 4,07 | 3,84 | 3,69 | 3,58 | 3,50 | 3.44 | 3,39 | 3,34 | 3,31 | 3,28
9 5,12 | 4,26 | 3,86 | 3,63 | 348 | 3,27 | 3,29 | 3,23 | 3,18 | 3,13 [ 3,10 | 3,07
10 | 4,96 | 4,10 | 3,71 | 348 | 3,33 | 3,22 [ 3,14 | 3,07 | 3,02 | 2,97 | 2,94 | 2,91
11 | 4,84 | 3,98 | 3,50 | 3,36 | 3,20 | 3,09 | 3,01 | 2,05 | 2,00 | 2,86 | 2,82 | 2,79
12 | 4,75 | 3,88 | 3,49 | 3,26 | 3,11 | 3,00 | 2,02 | 2,85 | 2,80 | 2,76 | 2,72 | 2,69
13 | 4,67 | 3,80 | 3,41 | 3,18 | 3,02 | 2,02 | 2,84 | 2,77 | 2,72 | 2,67 | 2,63 | 2,60
14 | 4,60 | 3,74 | 3,34 | 3,11 | 2,06 | 2,85 | 2,77 | 2,70 | 2,65 | 2,60 | 2,56 | 2,53
15 | 4,54 | 3,68 | 3,29 | 3,06 | 2,90 | 2,79 | 2,70 | 2,64 | 2,50 | 2,55 | 2,51 | 2,48
16 | 4,49 | 3,63 | 3,24 | 3,01 [ 2,85 | 2,74 | 2,66 | 2,59 | 2,54 | 2,49 | 2,45 | 2,42
P<0,01
1 | 4052 | 4999 | 5403 | 5625 | 5764 | 5859 | 5928 | 5081 | 6022 | 6056 | 6082 | 6106
2 98,49 | 99,00 | 99,17 [ 99,25 | 99,30 | 99,33 | 99,36 | 99,37 | 99,39 | 99,40 | 99,41 [ 99,42
3 34,12 | 30,82 | 29,46 | 28,71 | 28,24 | 27,91 | 27,67 | 27,49 | 27,34 | 27,23 | 27,13 | 27,05
4 21,20 | 18,00 | 16,69 | 15,98 | 15,52 | 15,21 | 14,98 | 14,80 | 14,66 | 14,54 | 14,45 | 14,37
5 16,26 | 13,27 | 12,06 | 11,39 | 10,97 | 10,67 | 10,45 | 10,29 | 10,15 | 10,05 | 9,96 9,89
6 |13,74 10,92 9,78 | 9,15 | 875 | 847 | 826 | 8,10 | 7,98 | 787 | 7,79 | 7,72
7 11225) 9,55 | 845 | 7,85 | 7,46 | 7,19 | 7,00 | 6,84 | 6,71 | 6,62 | 6,54 | 6,47
8 | 1126 8,65 | 759 | 701 | 6,63 | 6,37 | 6,19 | 6,03 | 5,91 | 582 | 5,74 | 5,67
9 [10,56| 8,02 | 6,99 | 6,42 | 6,06 | 580 | 5,62 | 547 | 5,35 | 5,26 | 5,18 | 5,11
10 | 10,04 | 7,56 | 6,55 | 5,99 | 5,64 | 539 | 5,21 | 506 | 4,95 | 4,85 | 4,78 | 4,71
11 | 9,65 | 7,20 | 6,22 | 567 | 532 | 507 | 4,88 | 4,74 | 4,63 | 4,54 | 4,46 | 4,40
12 | 9,33 | 6,93 [ 5,95 | 541 | 5,06 | 4,82 | 4,65 | 4,50 | 4,39 | 4,30 | 4,22 | 4,16
13 | 9,07 | 6,70 | 5,74 | 5,20 | 4,86 | 4,62 | 4,44 | 4,30 | 4,19 | 4,10 | 4,02 | 3,96
14 | 8,86 | 6,51 | 556 | 5,03 [ 4,69 | 4,46 | 4,28 | 4,14 | 4,03 | 3,94 | 3,86 | 3,80
15 | 8,68 | 6,36 | 5,42 | 4,89 | 4,56 | 4,32 | 4,14 | 4,00 | 3,89 | 3,80 [ 3,73 | 3,67
16 | 853 [ 6,23 | 529 | 4,77 | 4,44 | 4,20 | 4,03 | 3,89 [ 3,78 | 3,69 [ 3,61 | 3,55
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df, 1 2 3 4 5 6 | -~ 8 9 | 10 | 11 [ 12
dfz P<0,05

17 4,45 | 3,59 | 3,20 | 2,06 | 2,81 | 2,70 | 2,62 | 2,55 | 2,50 | 2,45 | 2,41 | 2,38
18 4,41 | 3,55 | 3,16 | 2,03 | 2,77 | 2,66 | 2,58 | 2,51 | 2,46 | 2,41 | 2,37 | 2,34
19 | 438|352 | 3,13 | 2,00 | 2,74 | 2,63 | 2,55 | 248 | 243 | 2,38 | 2,34 | 2,31
20 | 4,35 | 3,49 | 3,10 | 2,87 | 2,71 | 2,60 | 2,52 | 2,45 | 2,40 | 2,35 | 2,31 | 2,28
21 4,32 | 3,47 | 3,07 | 2,84 | 2,68 | 2,57 | 2,49 | 242 | 2,37 | 2,32 | 2,28 | 2,25
22 | 430 | 3,44 | 3,05 | 2,82 | 2,66 | 255 | 247 | 240 | 2,35 | 2,30 | 2,26 | 2,23
23 | 428 | 3,42 | 3,03 | 280 2,64 | 2,53 | 245 | 2,38 | 2,32 | 2,28 | 2,24 | 2,20
24 | 4,26 | 3,40 | 3,01 | 2,78 | 2,62 | 2,51 | 243 | 2,36 | 2,30 | 2,26 | 2,22 | 2,18
25 | 4,24 | 3,38 | 2,09 | 2,76 | 2,60 | 2,49 | 241 | 2,34 | 2,28 | 2,24 | 2,20 | 2,16
26 | 4,22 |1 3,37 | 2098 | 2,74 | 259 | 247 | 2,39 | 2,32 | 2,27 | 2,22 | 2,18 | 2,15
27 | 4,21 | 3,35 | 2,96 | 2,73 | 2,57 | 2,46 | 2,37 | 2,30 | 2,25 | 2,20 | 2,16 | 2,13
28 | 4,20 | 3,34 | 2,95 | 2,71 | 2,56 | 2,44 | 2,36 | 2,20 | 2,24 | 2,19 | 2,15 | 2,12
29 | 4,18 | 3,33 |1 2,903 | 2,70 | 254 | 243 | 2,35 | 2,28 | 2,22 | 2,18 | 2,14 | 2,10
30 | 4,17 | 3,32 | 2,02 | 2,60 | 2,53 | 2,42 | 2,34 | 2,27 | 2,21 | 2,16 | 2,12 | 2,09
32 | 4,15 | 3,30 | 2,90 | 2,67 | 2,51 | 240 | 2,32 | 2,25 | 2,19 | 2,14 | 2,10 | 2,07
34 4,13 | 3,28 | 2,88 | 2,65 | 2,49 | 2,38 | 2,30 | 2,23 | 2,17 | 2,12 | 2,08 | 2,05

p<0,01

17 | 840 | 6,11 | 518 | 4,67 | 4,34 | 4,10 | 3,39 | 3,79 | 3,68 | 3,59 | 3,52 | 3,45
18 | 8,28 | 6,01 | 5,09 | 4,58 | 4,25 | 4,01 | 385 | 3,71 | 3,60 | 3,51 | 3,44 | 3,37
19 8,18 | 5,93 | 5,01 | 450 | 4,17 | 3,94 | 3,77 | 3,63 | 3,52 | 3,43 | 3,36 | 3,30
20 | 8,10 | 585 | 494 | 443 | 4,10 | 3,87 | 3,71 | 3,56 | 3,45 | 3,37 | 3,30 | 3,23
21 | 802|578 |487 | 437|404 | 381 | 365]| 3,51 | 340 | 3,31 | 3,24 | 3,17
22 | 794 | 572 | 4,82 | 4,31 | 3,99 | 3,76 | 3,59 | 3,45 | 3,35 | 3,26 | 3,18 | 3,12
23 | 7,88 | 566 | 4,76 | 4,26 | 3,94 | 3,71 | 3,54 | 3,41 | 3,30 | 3,21 | 3,14 | 3,07
24 | 782|561 | 4,72 | 4,22 | 3,90 | 3,67 | 3,50 | 3,36 | 3,25 | 3,17 | 3,09 | 3,03
25 7,77 | 5,57 | 4,68 | 4,18 | 3,86 | 3,63 | 3,46 | 3,32 | 3,21 | 3,13 | 3,05 | 2,99
26 | 7,72 | 5,53 | 4,64 | 4,14 | 3,82 | 3,59 | 3,42 | 3,29 | 3,17 | 3,09 | 3,02 | 2,96
27 | 7,68 | 549 | 4,60 | 4,11 | 3,79 | 3,56 | 3,39 | 3,26 | 3,14 | 3,06 | 2,08 | 2,03
28 | 7,64 | 545 | 457 | 4,07 | 3,76 | 3,53 | 3,36 | 3,23 | 3,11 | 3,03 | 2,95 | 2,90
29 | 7,60 | 542 | 4,54 | 4,04 | 3,73 | 3,50 | 3,33 | 3,20 | 3,08 | 3,00 | 2,92 | 2,87
30 | 7,56 | 539 | 4,51 | 4,02 | 3,70 | 3,47 | 3,30 | 3,17 | 3,06 | 2,98 | 2,90 | 2,84
32 | 7,50 | 534 | 4,46 | 3,97 | 3,66 | 342 | 3,25 | 3,12 | 3,01 | 2,04 | 2,86 | 2,80
34 | 744 | 529 | 4,42 | 3,93 | 3,61 | 3,38 | 3,21 | 3,08 | 297 | 2,89 | 2,82 | 2,76
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df, 1 2 3 4 | 5 6 7 8 9 | 10 | 11 | 12
dfz P<0,05
36 4,11 | 3,26 | 2,86 | 2,63 | 248 | 2,36 | 2,28 | 2,21 | 2,15 | 2,10 | 2,06 | 2,03
38 4,10 | 3,25 | 2,85 | 2,62 | 246 | 2,35 | 2,26 | 2,19 | 2,14 | 2,09 | 2,05 | 2,02
40 4,08 1 3,23 | 2,84 | 2,61 | 2,45 | 2,34 | 2,25 | 2,18 | 2,12 | 2,07 | 2,04 | 2,00
42 4,07 | 3,22 1 2,83 |1 2,59 | 2,44 | 2,32 | 2,24 | 2,17 | 2,11 | 2,06 | 2,02 | 1,99
44 4,06 | 3,21 | 2,82 | 258 | 243 | 2,31 | 2,23 | 2,16 | 2,10 | 2,05 | 2,01 | 1,08
46 4,05 | 3,20 | 2,81 | 2,57 | 2,42 | 2,30 | 2,22 | 2,14 | 2,09 | 2,04 | 2,00 | 1,97
48 4,04 | 3,19 | 2,80 | 2,56 | 2,41 | 2,30 | 2,21 | 2,14 | 2,08 | 2,03 | 1,99 | 1,06
50 4,03 | 3,18 | 2,79 | 2,56 | 2,40 | 2,29 | 2,20 | 2,13 | 2,07 | 2,02 | 1,08 | 1,05
55 4,02 | 3,17 | 2,78 | 2,54 | 2,38 | 2,27 | 2,18 | 2,11 | 2,05 | 2,00 | 1,97 | 1,93
60 | 4,00 3,15 | 2,76 | 2,52 | 2,37 | 2,25 | 2,17 | 2,10 | 2,04 | 1,99 | 1,05 | 1,92
65 3,99 | 3,14 | 2,75 | 2,51 | 2,36 | 2,24 | 2,15 | 2,08 | 2,02 | 1,98 | 1,94 | 1,90
70 3,98 | 3,13 | 2,74 | 2,50 | 2,35 | 2,23 | 2,14 | 2,07 | 2,01 | 1,97 | 1,93 | 1,89
80 3,081 3,11 | 2,72 | 248 | 2,33 | 2,21 | 2,12 | 2,05 | 1,99 | 1,95 | 1,01 | 1,88
100 | 3,94 | 3,09 | 2,70 | 2,46 | 2,30 | 2,19 | 2,10 | 2,03 | 1,97 | 1,02 | 1,88 | 1,85
125 | 3,92 | 3,07 | 2,68 | 2,44 | 2,29 | 2,17 | 2,08 [ 2,01 | 1,95 | 1,90 | 1,86 | 1,83
150 | 3,91 | 3,06 | 2,67 | 243 | 2,27 | 2,16 | 2,07 | 2,00 | 1,94 | 1,80 | 1,85 | 1,82
200 | 3,89 | 3,04 | 2,65 | 2,41 | 2,26 | 2,14 | 2,05 | 1,08 | 1,02 | 1,87 | 1,83 | 1,80
400 | 3,86 | 3,02 | 2,62 | 2,39 | 2,23 | 2,12 | 2,03 | 1,96 | 1,00 | 1,85 | 1,81 | 1,78
1000 | 3,85 | 3,00 | 2,61 | 2,38 | 2,22 | 2,10 | 2,02 | 1,05 | 1,89 | 1,84 | 1,80 | 1,76
00 3,84 | 2,99 | 2,60 | 2,37 | 2,21 | 2,09 | 2,01 | 1,94 | 1,88 | 1,83 | 1,79 | 1,75
p<0,01
36 739 | 5,25 | 4,38 | 3,89 | 3,58 | 3,35 | 3,18 | 3,04 | 2,94 | 2,86 | 2,78 | 2,72
38 7,35 | 5,21 | 4,34 | 3,86 | 3,54 | 3,32 | 3,15 | 3,02 | 2,91 | 2,82 | 2,75 | 2,69
40 731 | 518 | 4,31 | 3,83 | 3,51 | 3,29 | 3,12 | 2,09 | 2,88 | 2,8 | 2,73 | 2,66
42 7,27 | 5,15 | 4,29 | 3,80 | 3,49 | 3,26 3,1 296 | 2,86 | 2,77 2,7 | 2,64
44 7,24 | 5,12 | 4,26 | 3,78 | 3,46 | 3,24 | 3,07 | 2,94 | 2,84 | 2,75 | 2,68 | 2,62
46 7,21 | 5,10 | 4,24 | 3,76 | 3,44 | 3,22 | 3,05 | 2,92 | 2,82 | 2,73 | 2,66 2.6
48 7,19 | 5,08 | 4,22 |1 3,74 | 3,42 | 3,2 | 3,04 | 2,9 2,8 2,71 | 2,64 | 2,58
50 7,17 | 5,06 | 4,20 | 3,72 | 3,41 | 3,18 | 3,02 | 2,88 | 2,78 | 2,7 | 2,62 | 2,56
55 7,12 | 5,01 | 4,16 | 3,68 | 3,37 | 3,15 | 2,08 | 2,85 | 2,75 | 2,66 | 2,59 | 2,53
60 7,08 | 4,98 | 4,13 | 3,65 | 3,34 | 3,12 | 2,95 | 2,82 | 2,72 | 2,63 | 2,56 | 2,5
65 7,04 | 4,95 | 4,10 | 3,62 | 3,31 | 3,00 | 2,93 [ 2,79 | 27 | 2,61 | 2,54 | 2,47
70 7,01 | 4,92 | 4,08 | 3,60 | 3,20 | 3,07 | 2,01 | 2,77 | 2,67 | 2,50 | 2,51 | 2,45
8o 6,06 | 4,88 | 4,04 | 3,56 | 3,25 | 3,04 | 2,87 | 2,74 | 2,64 | 2,55 | 2,48 | 2,41
100 | 6,00 | 4,82 | 3,98 | 3,51 | 3,2 | 2,09 | 2,82 | 2,60 | 259 | 2,51 | 2,43 | 2,36
125 | 6,84 | 4,78 | 3,94 | 3,47 | 3,17 | 2,95 | 2,79 | 2,65 | 256 | 247 | 2,4 | 2,33
150 | 6,81 | 4,75 | 3,91 | 3,44 | 3,14 | 2,02 | 2,76 | 2,62 | 2,53 | 2,44 | 2,37 | 2,3
200 | 6,76 | 4,71 | 3,88 | 3,41 | 3,11 29 [ 2,73 | 2,6 2.5 241 | 2,34 | 2,28
400 | 6,70 | 4,66 | 3,83 [ 3,36 | 3,06 | 2,85 | 2,60 | 2,55 | 2,46 | 2,37 | 2,29 | 2,23
1000 | 6,66 | 4,62 | 3,80 | 3,34 | 3,04 | 2,82 | 2,66 | 2,53 | 2,43 | 2,34 | 2,26 | 2,2
00 6,64 | 4,60 | 3,78 | 3,32 | 3,02 | 2,8 | 2,64 | 2,51 | 2,41 | 2,32 | 2,24 | 2,18
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df; | 14 16 20 24 30 40 50 75 100 | 200 | 500 00
df2 pP<0,05
1 245 246 248 249 250 251 252 253 253 254 254 254
2 (19,42 ]19,43 | 19,44 | 19,45 | 19,46 | 19,47 | 19,47 | 19,48 | 19,49 | 19,49 | 19,50 | 19,50
3 | 871|869 | 866 | 8,64 | 8,62 | 8,60 | 858 | 857 | 856 | 854 | 854 | 8,53
4 (5871584 |580] 577|574 | 571 | 570 | 568 | 566 | 565 | 564 | 563
5 | 4,64 | 460 | 456 | 4,53 | 4,50 | 4,46 | 5,44 | 4,42 | 4,40 | 4,38 | 4,37 | 4,36
6 |39 | 392|387 3841381 | 37713751372 | 3,71 | 3,69 [ 3,68 | 3,67
7 13521349 | 344 | 341 | 3,38 | 3,34 | 3,32 | 3,29 | 3,28 | 3,25 | 3,24 | 3,23
8 | 323|320 315 | 3,12 | 3,08 | 3,05 | 3,03 | 3,00 | 2,98 | 2,96 | 2,94 | 2,93
9 | 302|298 | 293 | 290|286 | 282|289 | 277 | 2,76 | 2,73 | 2,72 | 2,71
10| 2,86 | 282 | 2,77 | 2,74 | 2,70 | 2,67 | 2,64 | 2,61 | 2,50 | 2,56 | 2,55 | 2,54
11 | 2,74 | 2,70 | 2,65 | 2,61 | 2,57 | 2,53 | 2,50 | 2,47 | 2,45 | 2,42 | 2,41 | 2,40
12 | 2,64 | 2,60 | 2,54 | 2,50 | 246 | 242 | 2,40 | 2,36 | 2,35 | 2,32 | 2,31 | 2,30
13| 255 | 2,51 | 2,46 | 2,42 | 2,38 | 2,34 | 2,32 | 2,28 | 2,26 | 2,24 | 2,22 | 2,21
14| 248 | 2,44 | 2,39 | 2,35 | 2,31 | 2,27 | 2,24 | 2,21 | 2,19 | 2,16 | 2,14 | 2,13
15| 243 | 2,39 | 2,33 | 2,29 | 2,25 | 2,21 | 2,18 | 2,15 | 2,12 | 2,10 | 2,08 | 2,07
16 | 2,37 | 2,33 | 2,28 | 2,24 | 2,20 | 2,16 | 2,13 | 2,090 | 2,07 | 2,04 | 2,02 | 2,01
p<0,01
1 | 6142 | 6169 | 6208 | 6234 | 6261 | 6286 | 6302 | 6323 | 6334 | 6352 | 6361 | 6366
2 199,43 | 99,44 | 99,45 | 99,46 | 99,47 | 99,48 | 99,48 | 99,40 | 99,49 [ 99,49 | 99,50 | 99,50
3 | 26,92 | 26,83 | 26,69 | 26,60 | 26,50 | 26,41 | 26,35 | 26,27 | 26,23 | 26,18 | 26,14 | 26,12
4 | 14,14 | 14,15 | 14,02 | 13,93 | 13,83 | 13,74 [ 13,69 | 13,61 | 13,57 | 13,52 | 13,48 | 13,46
51977 1968 | 9,55 | 947 | 9,38 | 9,29 | 9,24 | 9,17 | 9,13 | 9,07 | 9,04 | 9,02
6 | 760 | 752 | 7,39 | 7,31 | 7,23 | 7,14 | 7,09 | 7,02 | 6,99 | 6,94 | 6,90 | 6,88
7 1635 | 6,27 | 6,15 | 6,07 | 5098 | 590 | 585 | 578 | 5,75 | 5,70 | 5,67 | 5,65
8 | 556|548 | 5,36 | 528 | 5,20 | 5,11 | 5,06 | 5,00 | 4,96 | 4,91 | 4,88 | 4,86
9 | 5,00 | 4,92 | 4,80 | 4,73 | 4,64 | 4,56 | 4,51 | 4,45 | 4,41 | 4,36 | 4,33 | 4,31
10 | 4,60 | 4,52 | 4,41 | 4,33 | 4,25 | 4,17 | 4,12 | 4,05 | 4,01 | 3,96 | 3,93 | 3,91
11 | 4,29 | 4,21 | 4,10 | 4,02 | 3,94 | 3,86 | 3,80 | 3,74 | 3,70 | 3,66 | 3,62 | 3,60
12 | 4,05 | 398 | 3,86 | 3,78 | 3,70 | 3,61 | 3,56 | 3,49 | 3,46 | 3,41 | 3,38 [ 3,36
131|385 [ 378 | 3,67 | 359 | 3,51 | 3,42 | 3,37 | 3,30 | 3,27 | 3,21 | 3,18 | 3,16
14 | 3,70 | 3,62 | 3,51 | 3,43 | 3,34 [ 3,26 | 3,21 | 3,14 | 3,11 | 3,06 | 3,02 | 3,00
15 | 3,56 | 3,48 | 3,36 | 3,29 | 3,20 | 3,12 | 3,07 | 3,00 | 2,97 | 2,92 | 2,89 | 2,87
16 | 3,45 | 3,37 | 3,25 | 3,18 | 3,10 | 3,02 | 2,06 | 2,08 | 2,86 | 2,80 | 2,77 | 2,75
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df, 14 16 20 24 30 40 50 75 100 | 200 | 500 00
df2 pP<0,05

17 233 | 2,29 | 2,23 | 2,19 | 2,15 | 2,11 | 2,08 | 2,04 | 2,02 | 1,99 | 1,97 | 1,96
18 | 2,29 | 2,25 | 2,19 | 2,15 | 2,11 | 2,07 | 2,04 | 2,00 | 1,98 | 1,95 | 1,03 | 1,92
19 226 | 2,21 | 2,15 | 2,11 | 2,07 | 2,02 | 2,00 | 1,06 | 1,04 | 1,91 | 1,90 | 1,88
20 | 2,23 | 2,18 | 2,12 [ 2,08 | 2,04 | 1,99 | 1,06 | 1,92 | 1,90 | 1,87 | 1,85 | 1,84
21 2,20 | 2,15 | 2,09 | 2,05 | 2,00 | 1,06 | 1,03 | 1,89 | 1,87 | 1,84 | 1,82 | 1,81
22 2,18 | 2,13 | 2,07 | 2,03 | 1,98 | 1,93 | 1,91 | 1,87 | 1,84 | 1,81 | 1,80 | 1,78
23 2,14 | 2,10 | 2,04 | 2,00 | 1,96 | 1,01 | 1,88 | 1,84 | 1,82 | 1,79 | 1,77 | 1,76
24 2,13 | 2,09 | 2,02 | 1,08 | 1,04 | 1,809 | 1,86 | 1,82 | 1,80 | 1,76 | 1,74 | 1,73
25 2,11 | 2,06 | 2,00 | 1,96 | 1,92 | 1,87 | 1,84 | 1,80 | 1,77 | 1,74 | 1,72 | 1,71
26 | 2,10 | 2,05 | 1,99 | 1,95 | 1,00 | 1,85 | 1,82 | 1,78 | 1,76 | 1,72 | 1,70 | 1,69
27 | 2,08 | 203|197 | 193 | 18 | 1,84 | 1,80 | 1,76 | 1,74 | 1,71 | 1,68 | 1,67
28 | 2,06 | 2,02 | 1,06 | 1,01 | 1,87 | 1,81 | 1,78 | 1,75 | 1,72 | 1,69 | 1,67 | 1,65
29 | 2,05 | 2,00 | 1,94 | 1,00 | 1,85 | 1,80 | 1,77 | 1,73 | 1,71 | 1,68 | 1,65 | 1,64
30 | 2,04 ]| 199 | 1,93 | 1,80 | 1,84 | 1,79 | 1,76 | 1,72 | 1,60 | 1,66 | 1,64 | 1,62
32 | 202|197 | 191 | 1,86 | 1,82 | 1,76 | 1,74 | 1,69 | 1,67 | 1,64 | 1,61 | 1,59
34 | 200|195 |18 | 184 | 1,80 | 1,74 | 1,71 | 1,67 | 1,64 | 1,61 | 1,50 | 1,57

p<0,01

17 3,35 | 3,27 | 3,16 | 3,08 | 3,00 | 2,92 | 2,86 | 2,79 | 2,76 | 2,70 | 2,67 | 2,65
18 3,27 | 3,19 | 3,07 | 3,00 | 2,01 | 2,83 | 2,78 | 2,71 | 2,68 | 2,62 | 2,50 | 2,57
19 3,19 | 3,12 | 3,00 | 2,02 | 2,84 | 2,76 | 2,70 | 2,63 | 2,60 | 2,54 | 2,51 | 2,49
20 3,13 | 3,05 | 2,04 | 2,86 | 2,77 | 2,60 | 2,63 | 2,56 | 2,53 | 2,47 | 2,44 | 2,42
21 3,07 | 2,090 | 2,88 | 2,80 | 2,72 | 2,63 | 2,58 | 2,51 | 247 | 2,42 | 2,38 | 2,36
22 [ 3,02 294|283 2,75 | 267|258 253|246 2421 2,37 | 2,33 | 2,31
23 207 | 2,80 | 2,78 | 2,70 | 2,62 | 2,53 | 2,48 | 2,41 | 2,37 | 2,32 | 2,28 | 2,26
24 203 | 2,85 | 2,74 | 2,66 | 258 | 2,49 | 2,44 | 2,36 | 2,33 | 2,27 | 2,23 | 2,21
25 [ 2,89 | 2,81 | 2,70 | 2,62 | 254 | 2,45 | 2,40 | 2,32 | 2,20 | 2,23 | 2,19 | 2,17
26 | 2,86 | 2,77 | 2,66 | 2,58 | 2,50 | 2,41 | 2,36 | 2,28 | 2,25 | 2,19 | 2,15 | 2,13
27 | 283 | 274 | 2,63 | 255 | 247 | 2,38 | 2,33 | 2,25 | 2,21 | 2,16 | 2,12 | 2,10
28 [ 280 | 2,71 | 2,60 | 2,52 | 2,44 | 2,35 | 2,30 | 2,22 | 2,18 | 2,13 | 2,09 | 2,06
29 277 | 2,68 | 2,57 | 2,49 | 2,41 | 2,32 | 2,27 | 2,19 | 2,15 | 2,10 | 2,06 | 2,03
30 274 | 2,66 | 2,55 | 2,47 | 2,38 | 2,29 | 2,24 | 2,16 | 2,13 | 2,07 | 2,03 | 2,01
32 270 | 2,62 | 2,51 | 242 | 2,34 | 2,25 | 2,20 | 2,12 | 2,08 | 2,02 | 1,08 | 1,06
34 266 [ 258 | 247 | 2,38 | 2,30 | 2,21 | 2,15 | 2,08 | 2,04 | 1,98 | 1,04 | 1,91
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df, 14 16 20 24 30 40 50 75 100 | 200 | 500 00
df, P<0,05
36 1,98 | 1,03 | 1,87 | 1,82 | 1,78 | 1,72 | 1,69 | 1,65 | 1,62 | 1,50 | 1,56 | 1,55
38 1,96 [ 1,02 | 1,85 | 1,80 | 1,76 | 1,71 | 1,67 | 1,63 | 1,60 | 1,57 | 1,54 | 1,53
40 1,95 | 1,90 | 1,84 | 1,79 | 1,74 | 1,69 | 1,66 | 1,61 | 1,590 | 1,55 | 1,53 | 1,51
42 1,94 | 1,89 | 1,82 | 1,78 | 1,73 | 1,68 | 1,64 | 1,60 | 1,57 | 1,54 | 1,51 | 1,49
44 1,92 | 1,88 | 1,81 | 1,76 | 1,72 | 1,66 | 1,63 | 1,58 | 1,56 | 1,52 | 1,50 | 1,48
46 1,91 | 1,87 | 1,80 | 1,75 | 1,71 | 1,65 | 1,62 | 1,57 | 1,54 | 1,51 | 1,48 | 1,46
48 1,90 | 1,86 | 1,79 | 1,74 | 1,70 | 1,64 | 1,61 | 1,56 | 1,53 | 1,50 | 1,47 | 1,45
50 1,90 | 1,85 | 1,78 | 1,74 | 1,69 | 1,63 | 1,60 | 1,55 | 1,52 | 1,48 | 1,46 | 1,44
55 1,88 | 1,83 | 1,76 | 1,72 | 1,67 | 1,61 | 1,58 | 1,52 | 1,50 | 1,46 | 1,43 | 1,41
60 1,86 | 1,81 | 1,75 | 1,70 | 1,65 | 1,50 | 1,56 | 1,50 | 1,48 | 1,44 | 1,41 | 1,39
65 1,85 [ 1,80 | 1,73 | 1,68 | 1,63 | 1,57 | 1,54 | 1,49 | 1,46 | 1,42 | 1,39 | 1,37
70 1,84 | 1,79 | 1,72 | 1,67 | 1,62 | 1,56 | 1,53 | 1,47 | 1,45 | 1,40 | 1,37 | 1,35
80 1,82 | 1,77 | 1,70 | 1,65 | 1,60 | 1,54 | 1,51 | 1,45 | 142 | 1,38 | 1,35 | 1,32
100 | 1,79 | 1,75 | 1,68 | 1,63 | 1,57 | 1,51 | 1,48 | 1,42 | 1,30 | 1,34 | 1,30 | 1,28
125 1,77 | 1,72 | 1,65 | 1,60 | 1,55 | 1,49 | 1,45 | 1,30 | 1,36 | 1,31 | 1,27 | 1,25
150 | 1,76 | 1,71 | 1,64 | 1,50 | 1,54 | 1,47 | 1,44 | 1,37 | 1,34 | 1,29 | 1,25 | 1,22
200 | 1,74 | 1,69 | 1,62 | 1,57 | 1,52 | 1,45 | 1,42 | 1,35 | 1,32 | 1,26 | 1,22 | 1,19
400 | 1,72 | 1,67 | 1,60 | 154 | 1,49 | 142 | 1,38 | 1,32 | 1,28 | 1,22 | 1,16 | 1,13
1000 | 1,70 | 1,65 | 1,58 | 1,53 | 147 | 1,41 | 1,36 | 1,30 | 1,26 | 1,19 | 1,13 | 1,08
00 1,69 | 1,64 | 1,57 | 1,52 | 1,46 | 1,40 | 1,35 | 1,28 | 1,24 | 1,17 | 1,11 | 1,00
P<0,01
36 262 | 254 | 243 | 2,35 | 2,26 | 2,17 | 2,12 | 2,04 | 2,00 | 1,94 | 1,90 | 1,87
38 259 | 2,51 | 2,40 | 2,32 | 2,22 | 2,14 | 2,08 | 2,00 | 1,97 | 1,90 | 1,86 | 1,84
40 256 | 249 | 2,37 | 2,29 | 2,20 | 2,11 | 2,05 | 1,97 | 1,94 | 1,88 | 1,84 | 1,81
42 254 | 2,46 | 2,35 | 2,26 | 2,17 | 2,08 | 2,02 | 1,94 | 1,01 | 1,85 | 1,80 | 1,78
44 252 | 244 | 2,32 | 2,24 | 2,15 | 2,06 | 2,00 | 1,92 | 1,88 | 1,82 | 1,78 | 1,75
46 250 | 2,42 | 2,30 | 2,22 | 2,13 | 2,04 | 1,98 | 1,90 | 1,86 | 1,80 | 1,76 | 1,72
48 248 | 240 | 2,28 | 2,20 | 2,11 | 2,02 | 1,96 | 1,88 | 1,84 | 1,78 | 1,73 | 1,70
50 246 | 2,39 | 2,26 | 2,18 | 2,10 | 2,00 | 1,94 | 1,86 | 1,82 | 1,76 | 1,71 | 1,68
55 243 | 2,35 | 2,23 | 2,15 | 2,06 | 1,06 | 1,90 | 1,82 | 1,78 | 1,71 | 1,66 | 1,64
60 240 | 2,32 | 2,20 | 2,12 | 2,03 | 1,93 | 1,87 | 1,79 | 1,74 | 1,68 | 1,63 | 1,60
65 237 | 2,30 | 2,18 | 2,09 | 2,00 | 1,90 | 1,84 | 1,76 | 1,71 | 1,64 | 1,60 | 1,56
70 235 | 2,28 | 2,15 | 2,07 | 1,08 | 1,88 | 1,82 | 1,74 | 1,609 | 1,62 | 1,56 | 1,53
8o 232 | 2,24 | 2,11 [ 2,03 ]| 1,94 | 1,84 | 1,78 | 1,70 | 1,65 | 1,57 | 1,52 | 1,49
100 | 226 | 2,19 [ 2,06 | 1,08 | 1,89 | 1,79 | 1,73 | 1,64 | 1,59 | 1,51 | 1,46 | 1,43
125 | 2,23 | 2,15 [ 2,03 | 1,94 | 1,85 | 1,75 | 1,68 | 1,50 | 1,54 | 1,46 | 1,40 | 1,37
150 | 2,20 | 2,12 | 2,00 | 1,01 | 1,83 | 1,72 | 1,66 | 1,56 | 1,51 | 1,43 | 1,37 | 1,33
200 | 2,17 | 2,09 | 1,97 | 1,88 | 1,79 | 1,69 | 1,62 | 1,53 | 1,48 | 1,39 | 1,33 | 1,28
400 | 2,12 | 2,04 | 1,92 | 1,84 | 1,74 | 1,64 | 1,57 | 1,47 | 1,42 | 1,32 | 1,24 | 1,19
1000 | 2,09 | 2,01 | 1,89 | 1,81 | 1,71 1,61 | 1,54 | 1,44 | 1,38 | 1,28 | 1,19 1,11
00 2071|199 | 1,87 | 1,79 | 1,69 | 1,50 | 1,52 | 1,41 | 1,36 | 1,25 | 1,15 | 1,00
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4.2. BpicTpble KPUTEPUHU AUCIIEPCUOHHOIO aHAJIN3a

K OBICTpBIM KpUTEPHUAM AUCIIEPCHOHHOTO aHA/JM3a OTHOCAT /IBa
KpPUTEPUSI:

e kpurepuli JIunka u Yosuieca;

e kputepuii HemeHnu.

4.2.1. Kpurepuii J/luaka u YoJieca

Kpurepuni Jluaka u YoJsuieca -— 3TO MapaMeTPUUYeCKUM
KpPUTEPUI, OCHOBAH Ha pacueTe CpeJHUX apudMeTHyecKUX 3HAUYEHUU U
JUCIIEpCUI MeKIy TpyHIaMu [15, 327-329].

Hasnauenue kpurepua. Kpurepuii Jlunka wu  Yosuieca
HCIIOJIb3YeTCS JULA BBIABJICHUA CTaTUCTUUECKOU 3HAYUMOCTHU
(IOCTOBEPHOCTH) BJUSAHUA pe2yaupyemoz20 @daxmopa Ha HU3MEHEHU:
pe3y1bmamueHo20 NPU3HAKa 4yepe3 pa3HOCTb MeKAy MaKCUMaJIbHbIMU U
MUHUMAJIbHBIMU 3HAUEHUAMH CPEJHUX BEJIMUMH.

Iloxa3zaHuA Aj1a IpUMEeHeHua kpurepu:a JIunka u YoJsuieca

1. JlaHHBIE TICUXOJIOTUUYECKOTO WCCJAEOBAHUS JIOJDKHBI  OBIThH
IIpe/ICTaBJIeHbI B WKA/1e UHMEPB8ano8 U OmHoweHull.

2. Pe3ynabmamueHblll nNpu3Hax J0KEH OBITh  pacmpenesieH
HOPMAaJIbHO B HICCJIEyEMOU BBIOOPKE (TpyIIIIEe).

3. I'pynmsl (BIOOPKHM) AOJKHBI OBITH PABHBLIMU NO YUC/AEHHOCTMU.

4. KosmuecTBo IpyIn I0JKHO OBITh HE MEHEE mpex.

PaccmoTrpum npumeHeHue kpurepud JImHka u  Yosuieca Ha
KOHKPETHOM npumepe.

[To metoauke «KosndyecTBeHHBbIE OTHOIIIEHUA», MpeIHA3HAUYEHHON
JUIsT  OIEHKM JIOTMYECKOTO MBIIJIEHUs, O00CIeloBaHO 3 Ppa3HbIe
npodeccroHasbHbIE TPYIIIbI UCITBITyEMBbIX.

Kaxxnas rpynmna cocrout us 6 yesoBek. O0caeyeMbIM Ipe/ijIaraeTcs
JU1 pelieHud 18 JlornyecKux 3a7a4. Bpems peliieHus 3az1au — 5 MUHYT.

OneHKa NIPOXU3BOAUTCA MO KOJIMYECTBY IMPABUJIBHBIX OTBeTOB. HopMa
— 10 u 60J1ee MPaBUJIbHBIX OTBETOB.

[TosryaeHHble pe3yJIbTaThl OIEHKH JIOTUYECKOTO MBIIUJIEHUA II0
MeTOUKE «KonmuecTBeHHbIE OTHOILIEHU S » o KK 0U
podeccOHATbHOU TPYTIIIE UCIIBITYEMBIX IIPECTaBIEHbI B TA0JI. 1.

214



Tabauua 1

Pe3yibTaThl OIEHKH JIOTUYE€CKOT0 MBIIIJICHUA 110 METOAUKE
«KosimuecTBEHHBIE OTHOIIEHUA» IO KAKIOU
npo@eccuoHaATBHOU IPYIIIE UCBITYyEMbBIX (KOJIHYECTBO
NPaBWIbHBIX OTBETOB)

No 1 rpymnma 2 rpynma | 3 rpymnma
HCITBITYEMBIX X1 Xo X3

1 6 10 11

2 8 10 12

3 8 10 12

4 8 9 13

5 8 11 12

6 10 12 14
Cymma Yx; 48 62 74
10 CTOJIOIaM

3amaua: BbIABUTH BIIHAHUE pe2yaupyemo2o0 @axkmopa Ha

pesyﬂbmamuenbtﬁ NPpU3HAK — KOJIMYECTBO PEIIEHHbIX JIOTHYECKUX 3a/1a4.

Yciaosue:
1. Perynupyempbiii pakTop.

2. PesysibTaTUBHBIN MPHU3HAK.
3. 3 pasusble rpynnbi(k=3), omuHAKOBBIE 110 YHCAEHHOCTH (N=6).

MeToa MaTeMaTHYECKOW OOpadOTKH:

Yonneca.

kputepuii JIuHKa u

AJITOPUTM

pacuera kpurepu#a JIuHka u YoJieca

Pacuer kpurepua JIunka u
YoJsieca

ITpumep

1. CocraButp TabaUIy  JUIA
pacyeTa JaHHOTO KPUTEPUSI.

1. Tabsuma N° 1

2. Bpruuciauto
apudmeTryecKoe
10 CTOJIOIIaM.

cpenHee
3HAUYeHUEe

2.

__ 48 9
x:—:
6

T = — = 10,33
T = — =12.33
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3. Beruncauts paszmax MexIy
MaKCUMaJIbHbIMU (max) u

3. max — min (rpymmnam, croJbnam):

1.11 rpynmna: 10-6=4

MHHHMAaJIbHBIMU (min)

KOJINUECTBEHHBIMHU 1.2 2 rpymma: 12-10=2
3HAYEHUSAMH II0 CTOJIOIaM 1.3 3 Tpymma: 14-11=3
(rpymmam)

4. BBIYMC/IUTD PA3HOCTb MEXKAY | 4. B
MAaKCHMAaJIbHBIMHA u|maxX; _minXk, :)
MUHUMa/JIbHBIMUA 12,33- 8= 4,33
3HAYEHUSAMU CpegHux
BenmanH (maxX, - minX )
1,)=1,2,3

5. lloncunTaTh SMIMPHYECKOE | ¢ | — 5*':;2;33—93' _
3HAUEeHHUEe  KPHUTEpPUS IO
dpopmyre: | _ 5*2,33 — 25;99 =280

Ko n+(maxX; - minX)

i CYyMMa pasMaxoB

B KaXK/IOM CTOJIOLIE.
I7ie N-YUCJI0 HCHBITYyEMBIX B
KaKJIOU TPYIIIIE.

6. OnpenenuTs  KpUTUYECKOE
3HaUeHUEe  KpUTepUs 1O
Tabsuie «Kpurnueckue
3HayeHUd kpurepud JIuHka u
Yonneca JULA YPOBHEU
CTaTUCTUUECKON 3HAYMMOCTHU
pP<0,05 U p<0,01: k — gncio
BBIOODOYHBIX TPYHI, n
00beM BBIOOPOYHOM TPYIIIHI»

6. Ky, mpu: K =3
n==6
_ {L17(p= 0,05)

Kip. = {1,55(p£ 0,01)

Bausauue
JIOCTOBEPHO, €CJIN:

¢akropa

Kovn > Kxp (p < 0,05; p £ 0,01)

7 Ksmn > I{Kp.:
2,89>1,55 (p<0,01)

8. I'paduueckoe
IpejicTaBIeHHe
JInuka u YoJsuieca.

KpUTepuUs

ITocTpoUTh «OCh 3HAUUMOCTH ».

8. I[TocTpouM «0OCh 3BHAUUMOCTH »
0,05 0,01

30H
HE3HAYMMOCTH

3oHa
3HAUNMOCTH

2,69
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Bp1BoabI

BBIBOZIBI MOKHO TPAKTOBATh CJIEYIONTAM
obpaszom:

Paznuuusa wmexay rpynmaMu 1o
pe3yJIbTAaTUBHOMY MIPU3HAKY
JIOCTOBEPHO 00y CJIOBJIEHBI

JEUCTBUEM PETyIUpyeMOro gakropa
(p<0,01);

Paszimuuusa Mexay TpyHiamMu 110
KOJINYECTBY PEIIEeHHBIX JIOTUYECKUX
3aylay  (pe3y/IbTaTUBHBIA NPU3HAK)
JIOCTOBEPHO O0YCJIOBJIEHBI BJIUSTHIEM
peryJimpyemMoro ¢akTopa —
IpodeccHOHaTbHBIMHU
ocobeHHOCTSIMU rpy1i (p<0,01)
BhIABIEHO JIOCTOBEPHOE BJIUSHUE
pEeryJImpyeMoro dakropa Ha
pe3yJIbTaTUBHBIN MpU3HaK (P<0,01)
Pazimuumsa Mexxay rpynmaMud —He
CJTyYaiHBbl, a 00yCJIOBJIEHBI
JEUCTBUEM PETyIUpyeMoOro gakropa
(p<o0,01)
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Ta6auua 4.2

Kpurnueckue 3HaueHusa kpurepusa JInaka u YoJsuieca iisi yPOBHEUM CTaTUCTHYECKOU
3HAYMMOCTH P < 0,05 U P < 0,01: k — Yncj10 BBIGOPOUYHBIX TPYIIIL, N — 00b€M BHIOOPOYHOU I'PYIIIBI

* Wl 2 2 4 | 5 & 7| @ a 10 | 11 12 | 13 14 15 | 16 | 17 ig8 | 14 20| 30| 40 50
2134323 1T (1391098087 077 ) 0708 063 R058 | 054 | 050 | 04T | D443 | D418 (029 [ 0.376 | 03580 0,243 | 0,187] 4151
) 01%0 | bad [v04 | 054|080 Q70| 062 ) 05508 0510 047 (043 | 040 | 035 | 035 0335 0317 |0.301 | 0267 | 0274 0183) 0,146) G119
| 4| 162 | vzs | v loee]osz|oea]osT| 051 | 047 043040 | 037 | 035 [ 033] 0.310] 0,294 [0.279 [ 0266 | 0254 | 077 0.138] 0003
51153 [ 119 | 096 | 081|070 | 060 [ 055 ) 050 ) 0.45) 042 1039 | 036 | 0.34 | G321 05300 | 02e7 (0273 (0260 | 0.249] 0,073 ] 0,134] &b
Bl 150 [ a7 1095 (080063 | 061|055 | 049 045 042 039 | 036 | 0.34 | 032 [ 0,302 | 0287 (0272 [0260 | 0.249] 0.074] 0,135] &, 010
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0] 152 120098 [o83forz|o6a] 057 | 052 047 | 04|04 | 032 | 038 | ozl om7|oao (0287 |0.274 | o262 | 0ak3] ooaz| 017
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-
L]

1,58 | 125 | 1.02 | 0.86|0.95 ] 066 059 | 054 048] 046|022 | 040 | 037 | 035] 033z 0016 [9.300 | 0,267 | o.ame] 0.192] 0,149] 012z
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__ p = 0,01
kn2345E?B9i$n1t12131415151713192D3D4D5{I
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4.2.2. Kpurepuit Hemennu

Kpurepuit HemeHu — HenmapamMeTpUIECKUU KPUTEPHUH.

Ha3unauenue kpurepusa. Kpurepuili HemeHu ucnosbayercs Ajs
BBIABJIEHUSA CTAaTUCTUYECKOU 3HAYMMOCTH (JJOCTOBEPHOCTH) BJIUSHUSA
pe2yaupyemoz0 gakmopa Ha U3MEHEHUS pe3yAbmamueHo20 NPU3HAKa C
HCIIOJIB30BAHUEM OUEHKU PA3HOCMU CYMMbL pAH208 Mexcdy epynnamu [15,
329-331].

[Tokazanus A4 npuMeHeHus Kputepus Hemenu:

1. /laHHBIE ICUXOJIOTUYECKOTO UCCIIeIOBAHUSA JOXKHBI OBITH
IIp€eJICTaBJIEHBI B IIIKAJIe MHTEPBAJIOB M OTHOIIIEHUH.

2. Pe3ysibTaTUBHBIN IPU3HAK JI0JIKEH OBITH pacipeziejieH HOpMaIbHO
B HICCJIeTyeMOU BIOOPKe (rpytime).

3. I'pyntibl (BBIOOPKYM) AOJIKHBI OBITH PABHBIMU 110 YHCJIEHHOCTH.

4. KostmaecTBO TpyIIn I0KHO OBITH HEe MeHee 3 U He 60JIbIIre 10.

ITpumep

ITo metoguke «KosmyecTBeHHBbIE OTHOIIEHUS», MpeAHA3HAUEHHOU
JUIT  OIIEHKW JIOTUYECKOTO MBIIUIEHUs, O00OC/Je0BaHO 4 pa3Hble
npodeccroHanbHble Tpymnmbl. Kakasg rpynma cocTOUT U3 6 UeJIOBeK.
Ob6cienyeMbIM TIpefjiaraeTcs AJjs pelleHus 18 jiorudeckux 3ajad. Bpems
peleHus 3a71a4 - 5 MUHYT.

O1eHKa ITPOU3BOAUTCS 110 KOJIMUECTBY ITPABUJIBHBIX OTBETOB. Hopma
- 10 u 6oJiee TPaBUJIBHBIX OTBETOB.

[TosmydyeHHble pe3yabTAThl OIEHKU JIOTUYECKOTO MBIIUIEHUA IO
METOJTUKE «KosmmuecTBeHHBIE OTHOIIIEH S » i (0 KaXK/1011
npodeccoHaIBHOM TPYTIIe UCTIBITYEMBIX IIPECTaBIEHbI B TA0JI. 1.

Tabauua 1
Pe3y1bTaThl OIEHKH JIOTHYECKOTO MbIIIICHUA 10 METOAUKE
«KosmuecTBeHHbIE OTHOMIEHUS» IO KAMKIOU
npodecCHOHAIBHOU I'PYIIIIE UCHBITYeMbIX (KOJUY€ECTBO
NIPAaBUWIbHBIX OTBETOB)

No 1 rpynmna 2 rpymia 3 rpymia 4 rpynna
HCIIPITYEMBIX | yycj10 | paHT | YUCJIO | PAHT | YMCJIO | paHT | YUCJIO | paHT

1 6 1 10 8,5 11 11,5 12 15

2 8 3,5 10 8,5 12 15 13 19

3 8 3,5 10 8,5 12 15 13 19
4 8 3,5 9 6 13 19 14 21,5

5 8 3,5 11 11,5 12 15 15 23

6 10 8,5 12 15 14 21,5 16 24
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Cymma

paHroB 23,5 58 97 121,5
II0 CTOJIOIIAM

3agavya: BBIABUTb BIIUSAHUE pe2yaupyemoz0 QGaKTopa—pasHbIe
IpodecCHOHAIbHBIE TPYIIIHI UCIBITYEMbBIX HA Pe3y.1bMmAamueHblil TpUu3HaK
— KOJIMYECTBO PENIEHHBIX JIOTHUYECKUX 33/1aY.

Yciaosue:

1. Peryupyemsiii (pakTop

2. Pe3yIbTaTUBHBIN MPU3HAK

3. 4 pa3Hble(c=4), OIMHAKOBBIE TI0 YHCJIEHHOCTH TPYIIIHI (N=6)

MeToa MaTeMaTHu4ecKoM o0pabdoTku: kputepuii Hemenu

AJITOPUTM
pacuer kpurepusa Hemenu
Pacuer kpurepus ITpumep
Hemenn
1. CocraButp Tabsmuny | 1. Tabuma 1
WH/INBUIy JTbHBIX
KOJTMYECTBEHHBIX
3HAUEHUU 10 TPyIIam JJisd
MIPOBeIEHUA
PAHKUPOBAHUS.
2, [TpoBectn | 2. Tabsmra 1
paHKUpPOBaHUE
ToKa3aTeyied BceX TPyl
OTHOBPEMEHHO TI0 | ~-HAaUMEHBIIINU PAHT - 1 COOTBETCTBYET YUCIIY - 6

IpaBUIaM PAHKUPOBAHUA: | ~-HAUOOIBIINN PAHT - 24 COOTBETCTBYET YUCITY -
- HauMeHbIIIeMy 3HaUeHUIo | 16

HAUYUC/IAETCA PAHT 1.

- HaubOoJIbIIIEMY 3HAYEHUIO

HAUMCJIAETCA pamr,
COOTBETCTBYIOIUN
KOJIMYECTBY PaHKUPYEMBbIX
3HAaYEHUU

- B CJIy4ae, ecJIi HeCKOJIbKO
3HAUEHUU  PpaBHbI, UM
HAYHCIIsIeTCs paHr,
MIPE/ICTABJISIONINN  cOOOM
cpefHee 3HAUEHUE U3 ITUX
pPaHTOB, KOTOpblE OHH
oJTydmyIu ObI, ecoiu ObI He
OBLTN PaBHBI.
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3. Iloacuuratp cymmy
paHroB Io KaKJIOMy
cros101y (rpyrme)

3. CymMa paHros II0 CTOJIOaMm:

3.1-23,5
3.2-58
3.3-97
3.4 -121,5

4. ITogcunraTh OOITYIO
CYyMy PaHTOB IO CTOJIOIIAM

4. Ob1ias cymma paHroB:
23,5+58+ 97+ 121,5=300

5. IloacunTaTth pacueTHYIO

CYMMY PaHTOB I10

dopmye: n * ¢ * 22U

r7ie ® - YHCJIO CTPOK
€ - YUCJIO CTOJIOIIOB

5. PacueTHas cymma paHros:

Gxd( Gz 441 _ 24=25

2

= 300

6. O011as1 cyMMa paHTroB
ZI0JIKHA COBHIACTD C
pacyeTHOU

6. 300=300

PaBeHcTBO peasibHOM U paCYETHOUN CyMM

co0JII0ZIEHO

7. CocTaBUTDH TaOJIUIIBI 1
paccuuTaTh abCOJTIOTHBIE
PaA3HOCTH MEXKAY CYMMaMH
PAHTOB MEXK/Ty TPYTIIaMHU.

7. Tabymiel AJ1s1 pacyeTa abCOTIOTHOM
Pa3HOCTU MEXKAY CyYMMAaMHU PAHTOB MEXKIY

rpyIIilaMmu
BapuaHT 1
Tabauna 7.1
PaszHoct 1-2 1-3 1-4
U1 PAHTOB
MEXKTY
1-4 |22,5 — 58] =249 |235 — 97| =726[23,5 —121,5] = 94
rpyImniam
u
Tabsmna 7.2
PaszHoctu 2-3 2-4
PaHTOB
MEXY 2-4 |56 — 97| = 39 |58 — 121,5] = 63,5
rpyIIIaMu
Tabsuma 7.3
PasHocTh paHros 3-4
MeXay 3-4 |37 — 1215 = 245

Bapuanr 2

Tab6uma 7.4

Pasuoctu

['pyniiel Aj1s1 cpaBHEHUA

PaHTOB

MEsKTY
rpynaMu

2

3

4
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1 22,6 — 58 = 34,5 ||23,5 — 97| = 73,5 [23.,5 - 121.5] = 95

2 55 — 97| = 29 | |5 - 1205 = 63,5

3 97 — 1215 = 24,5

AOGCOTIOTHBIE PAa3HOCTH MEXKY CyMMaMU
paHroB Mexay rpynnamu (g, ):

7.1. 34,5; 73,5; 98
7.2.39; 63,5
7.3.24,5

8. ITo Tabuie
«Kpurnueckue 3HaueHuA
kpurtepua Hemenu nyia
YPOBHEN CTaTUCTUYECKOU
sHauuMocTu p < 0,05 u

p = 0,01» onpenenuts
KpUTUYECKHE 3HAaYEHU
JULS TAHHBIX:

H — YHUCJIO UCIIBITYEMbIX
€ — YHUCJIO TPYHIL.

8. OmnpegenseM 1o Tabsruie ,[[Kp. aAn=6u
c=4

_ {62,9(p = 0,05)
M, = {?6,3(;} =< 0,01)

9. Paznuuusa mexay
IpyIIamMu MOXKHO CUUTATh
CTaTUCTUUYECKU
JIOCTOBEPHBIMU

(p=0,05; p=0,01), ecin
abCOJIIOTHBIE PA3HOCTH
MEXK/Ty CyMMaMU PAHTOB,
MeK/Ty TpynIiaMu, 60JIbIle
WJIU PaBHBI (=)
KPUTUUYECKUM.

3HaueHUe KpUTepus
Hewmenu:

H[[aﬁc = H[[I-:p(p = DJDSJP = DJD

0. Brimosusgerca JJIA:

Nage = D 2 73,5>62,9 (p>0,05)
63,5 = 62,9(p < 0,05)

98 = 76,3(p < 0,01)

1)

10. I'padpuueckue
Npe/iCTaBJIeHUs KPUTEPUSI

10. ITocTpoum «OCh 3HAUUMOCTH »

—_— 0,05 e 0,01 e

.

Hemenn 30Ha HeSHa‘II/II\/;(;E"i"}L\\ / N s ";'(',Ha SHAUMMOCTH
k \ i 4
ITocTpouTh «0OCH , >
3HAUUMOCTHU » 62,9 63,5 735 76,3 08
11. BoiBog 11. Ilo abOCOMIOTHBIM Ppa3HOCTSAM PAHIOB

BBISIBJIEHO JTOCTOBEPHOE BJIMSTHUE
perysiupyeMoro ¢dakTopa Ha pe3yJIbTaTUBHBIU
IIPU3HAK NIPU CPaBHEHUM NEPBON U UETBEPTOU
rpy1i (p<0,01); IEPBOM U TPETheN, BTOPOU U

yeTBepTOU rpymnmnax (p<o0,05).
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KpuTtuyeckue 3HavyeHus Kputepusa Hemenu

n - YUC/10 UCNbITYEMbIX

k - uncao rpynn

Tabauya 4.3

n | k= =4 ] k=5 | k=6 | k=7 l k=8 I =9 I k=10
p = 0,05

1 3,3 4,7 6,1 7,5 9,0 10,5 12,0 13,5

2 8,8 12,6 16,5 20,5 24,7 28,9 33,1 37,4

3 | 157 22,7 29,9 37,3 44,8 52,5 60,3 68,2

4 23,9 34,6 45,6 57,0 68,6 80,4 92,4 104,6
5 33,1 48,1 63,5 79,3 95,5 12,0 128,8 145,8
6 44,3 62,9 83,2 104,0 125,3 147,0 169,1 191,4

7 54,4 79,1 104,6 130,8 157,6 184,9 212,8 240,9
8 66,3 96,4 127,6 159,0 192,4 225,7 259,7 294,1
9 78,9 14,8 152,0 190,2 229,3 269,1 309,6 350,6
10 92,3 134,3 177,8 222,6 268,4 315,0 362,4 410,5
n 106,3 154,8 205,0 256,6 309,4 363,2 417,9 473,3
12 120,9 176,2 233,4 292,2 352,4 413,6 476,0 539,1

13 | V30.2 198,5 263,0 329,3 397,1 466,2 536,5 607,7
14 152,1 221,7 293,8 367,8 443,6 520,8 599,4 679,0
15 | 168,6 245,7 325,7 407,8 491,9 577,4 664,6 752,8
16 | 185,6 270,0 358,6 449,1 541,7 635,9 732,0 829,2
17 | 203,11 296,2 392,6 491,7 5931 696,3 801,5 907,9
18 22172 322,6 427,6 535,5 646,1 758,5 873,1 989,0
19 | 239,8 | 349,7 463,6 | 580,6 700,5 822,4 946,7 1072,4
20 | 258,8 | 377,6 500,5 626,9 756,4 888,1 1022,3 1158,1
21 | 278,4 406,1 538,4 674,4 813,7 955,4 1099,8 | 1245,9
22 | 298,4 | 435,3 577,2 723,0 872,3 1024,3 1179,1 1335,7
23 | 318,9 465,2 616,9 772,7 932,4 1094,8 1260,3 1427,7
24 | 339,8 | 495,8 657,4 823,5 993,7 1166,8 1343,2 1521,7
25 | 361,1 527,0 608,8 875,4 1056,3 1240,4 1427,9 1617,6
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n| k=3 | k=4 | k=5 | k=6 | k=7 k=8 k=9 k=10
p = 0,01
1 4,1 5,7 7,3 8,9 10,5 12,2 13,9 15,6
2 10,9 15,3 19,7 24,3 28,9 33,6 383 43,1
3 19,5 27,5 35,7 44,0 52,5 61,1 69,8 78,6
4 29,7 41,9 54,5 67,3 80,3 93,6 107,0 120,6
5 41,2 58,2 75,8 93,6 11,9 130,4 149,1 168,1
6 53,9 76.3 99,3 122,8 146,7 171,0 195,7 220,6
7 67,6 95,8 124,4 154,4 181,6 215,2 246,3 2777
8 82,4 16,8 152,2 188,4 2252 262,6 300,6 339,0
9 98,1 139,2 181,4 224,5 268,5 313,1 358,4 404,2
10 14,7 162,8 212,2 262,7 314,2 366,5 419,5 473,1
1 132,1 187,6 244,6 302,9 362,2 422,6 483,7 545,6
12 | 150,4 213,5 278,5 344,9 413,5 481,2 551,0 621,4
13 | 169,4 240,6 313,8 368,7 464,9 542,4 621,0 700,5
14 | 189,1 268,7 350,5 434,2 510,4 606,0 693,8 782,6
15 | 209,6 | 297,8 | 388,5 481,3 575,8 671,9 769,3 867,7
16 | 230,7 327,9 427,9 530,1 634,2 740,0 847,3 955,7
17 | 252,5 359,0 | 468,4 580,3 694,4 810,2 927,8 1046,5
18 | 275,0 391,0 510,2 632,1 756,4 882,6 1010,6 1140,0
19 | 298,1 423,8 553,1 685,4 820,1 957,0 1095,8 1236,2
20 | 321,8 457,6 597,2 740,0 885,5 1033,3 1183,3 1334,9
21 | 346,1 492,2 642,4 796,0 952,6 11,6 1273,0 1436,0
22 | 371,0 627,6 688,7 853,4 1021,3 . 1191,8 1364,8 1539,7
23 | 396,4 | 563,8 | 736,0 912,1 1091,5 1273,8 | 1458,8 1645,7
24 | 422,4 | 600,9 | 784,4 9721 1163,4 1357.6 | 1554,8 1754,0
25 | 449,0 | 638,7 833,8 1033,3 1236,7 1443,2 1652,8 1864,6
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4.3. S — kxpurepuil TeHaeHInH /[zKOHKupa

HazHaueHus U OTpaHUYEHUE KpuTepua S

Kpurepuii S - 5TO0 KpuTepui, KOTOPHIA TMpeAHA3HAUEH JIA
BBISIBJIEHUS YPOBHA cmamucmuueckoll 3Havyumocmu (docmoseprocmu)
meHOdeHyull W3MEHEHUs IICUXOJIOTHYECKOrOo IIPU3HAKa OT TPYNIbl K
rpynmne. Kpurepuii S T1O3BOJIAET YCTAaHOBUTH MEPY CBSA3U MENKIY
obOcJieIoBaHHBIMHM TPYMIIIAMH, KOTOPBbIE MOTYT pa3addaTbCs KakK II0
KOJINUECTBEHHBIM, TaK U KaUeCTBEHHBIM MOKa3aTesisAM [15, 278-281].

KonuuectBo rpynm (¢) ot Tpex o mectu (3<c<6) M KOJMUECTBO
HCIIBITYEMBIX B KOKOUM TPYIIIEe OT ZIBYX A0 AecATH (2<n<10). KosmuecTBo
HCIIBITYEMBIX B KaXKAOW TpymlIle AOLKHO ObITh OAMHAKOBBIM. IIpm
HEOJIMHAKOBOM KOJIMYECTBE MUX HEOOXOAVMO YPOBHATH, MCIIOJIb3Ys METOJ
CIyJYaWHBIX YHMCeJ U OPUEHTUPYACh Ha KOJMUYEeCTBO HAOJIOJEeHUl B
MeHbIllell w3 rTpynm. [Ipy ¢>6 m n>10 HeoOXOAWMO HCIIOJIH30BaTh
kputepuil H- Kpyckasna Yosuca.

Onucanue S — kpurepusa rengennui /lkoakupa

1. ITo BeIOpaHHOW MeTO/MKe (TeCTy) IIPOBECTH JIMAarHOCTHUPOBAHUE
IICUXOJIOTUYECKOTO MMPU3HAKa.

2. Co3/1aTh CBOJIHYIO TaOJIHIy HE3aBUCUMBIX TPYHI ¢ 0OUHAKOBbIM
KO1U1eCcmeoM UCTBITYeEMbIX B HUX.

3. B kaxmoi rpymme 10 CTOJOIy TOJICYATATh  CYMMY
VHAVBUYy JIbHBIX 3HAUEHUM.

4. PacrmosiokuTh TPyHIibl cAe8a Hanpaso B TOPSAJIKE BO3pacTaHUA
CYMMbl UHOUBUOYANbHBIX 3HaueHuil no cmoabuam. Kpurepuii S
MIO3BOJISIET  OIPEJIEJINTh  YPOBEHb  CTAaTHUCTUUECKOM  3HAYUMOCTH
(IoCTOBEpPHOCTH) TEHAEHIIMUA W3MEHEHUs 3HAUeHUM ICUXOJOTUYECKOTO
IpU3HAKa IIPU Iepexojie OT TPYIIbl K TPyIIe cjaeBa Hampaso. I[lpu
JIOCTOBEPDHOU TEHJIEHIIMY BO3pACTaHUsA 3HAUEHUUN MMPHU3HAKa OOJIbINas HX
YyacTh JOJI’KHA OBITH CIIpaBa BBIIIIE, UEM CJIEBA.

5. IlogcuuTaTh YUCIO UHBEPCUL.

Hueepcusn — 3T0 KOJUUECTBO UM CEJT, ITPEBBIIIAIOIINX TaHHOE YNCIIO
110 BestnumrHe. J[J1s1 TOro Heo0X0AUMO BHYTPU KaK0M TPYIIIHI IO CTOJIOITY
YHIOPSAA0YUTh WHAUBUAYATbHBIE 3HAUEHUS Oom HaumeHbvluell (ceepxy)
Hauboavwell (eHu3) BenwuuHe. IlojicueTr WHBEPCUH IMPOU3BOAUTCS JIJIA
Ka’KJIOTO WHAWUBUAYAJILHOTO 3HAYEHHs OT/EJbHO, HAauWHAsA C IIEPBOTO
BEpXHEro 3HaUeHMs KpaulHero JjieBoro crosibma. Ompe/iesisiioT KoJImyecTBa
YHCeJT, TPEBBIMIAONINX JITAHHOE UHIUBUIyAJIbHOE 3HAYEHUE TI0 CPAaBHEHUIO
CO BCEMU 3HAUEHUSAMH OCTAJIbHBIX CTOJIOIOB crpaBa. Jlajsiee mpojioyKaeTcs
IIO/ICYeT MHBEPCUU OCTaJIbHBIX 3HAUEHUU JIEBOTO CTOJIOINA, CJIEAYsl CBEPXY
BHU3. Cymma uHeepcull cmasumcsi 8 Cckobkax psidom C Kaxcobvim
UHOUBUOYANbHBIM 3HAUeHUem. HalipuMep, UHANBUAYTbHOE 3HAUEHUE 20
nmeeT 8 nuupepcuii: 20(8).

AHaJIOTUYHO TOACYUTHIBAIOTCA WHBEPCUM [UUII WHAWUBHUIAYATIHHBIX
3HAQUEHUH II0 CTOJIOIAM JIpYTHX TPYHIl B MOPsAAKE cjaeBa HampaBo. [[jis
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UHAUBUAYAJIbHBIX 3HA4YEHUH nocaedHe2o0 cmoabua uHeepcuu He
noocHuUMbIBAOMCS, MAK KAK npasee Hem OaHHbBIX.

6. Ilomcuurath obwyr cymmy uueepcuil (L C;) no xaxcdomy
cmoabuy.

7. [logcunTath 06wy cymmy ursepcuil (A) no ecem cmoadbuam.

8. OnpenenuTs SMOUPUYECKOE 3HAUeHUe S KpuTepus 110 popMylie:

Somn = 2*A-B

rae A — obmrasi cyMMa HHBEPCHH I10 TPYIIIAM;

B — pesysbprar mojicuera MaKCHMAaJIbHO BO3MOKHOTO KOJIMYECTBa
3HAYEHW IIPU YCJIOBHUU, €Cu Obl Bce 3HAUEHHUs clpaBa OBLIM BBIIIE

3HaueHu ciea. Popmysia fisa pacuera B:

B = Ci+le—1) *n,
2

I7le C — KOJIMYECTBO CTOJIONOB (COMOCTaB/IsAIEMBbIX IPYIIIL);
N — KOJIMYECTBO UCIBITYyeMBIX (HaOJII0/IEHI) B KaXK/IOM CTOJIOIIE.
9. OmpezenuTh KpuTH4YecKue 3HaueHus S (§,.) 1o Tabiune

«Kputnueckre 3HaueHUSA KPUTEpUsA S — TeHAeHIUH JI>KOHKUpaA IJIA
KosinuecTBa rpynn (c¢) OT Tpex o miectd (3<c<6) U KOJINYeCTBa
HCIBITYEMBIX B KQKJIOU TPYIIIE OT JIBYX JI0 AecAaTH (2<n<10)». TeHaeHIUA
SIBJISIETCS JIOCTOBEPHOM, €CJIN S AMIIL. JIOCTUTAET So,05 UJIN IIPEBHIIIAET €T0, U
TeM 0oJiee JIOCTOBEPHOU, €C/IU S HMII. IOCTUTAET So,01 UK IIPEBBIIIAET €TI0
(o Greene J., D'Olivera M.,1989).

ITo BepTuKaIu TabGJIUILI PACHOJIOMKEHBI: KOJIUYECTBO TPyl (¢), a 1o
TOPU30HTAJIM — KOJIMUECTBO WCIBITYEMBIX B Kaxkaou rpymmne. Ha
IlepeceyeHUN HSTUX IIOKaszaTejied HaxoguM S JUIA ~ YpPOBHeU

Ep.

CTaTUCTUYECKON 3HAUMMOCTHU: P<0,05; P<0,01

10. TeHpeHIMA W3MEHEHUM IICUXOJOTMYECKOTO IIPU3HAKA MEXKIY
IPyIIaMU SIBJSI€TCA CTATUCTUUECKH 3HAUYUMOU (JIOCTOBEPHOM) €CJTH:

Soun, 2 5, (p<0,05; p<0,01)

11. IIoCcTpOUTH OCh 3HAUUMOCTHU

12. BpIBO/ 0 IOCTOBEPHOU TEH/IEHIIMY U3MEHEHUS TICUX0JIOTUIECKOTO
IIpU3HAKa OT TPYIIbI K rpymnme. [I[pyHIMaeTcs cTaTUCTHYecKasi TUIOTe3a
H:, Ho — oTBepraercs.

PaccmoTpumM pacuer S —Kpurepus TeHAeHIIuN /[ZKOoHKupa
Ha KOHKPETHOM IIpuMepe

3amaua

[To Tecty bypmona o6cienoBaHO 4 He3aBHCUMbIE TPYHOIBI C
OMHAKOBBIM KOJIMUECTBOM HCIIBITYEMbBIX B KayKJOU TPYIIIIE 1O 4 YeJIOBeEKa.
Heo0OxomnMo ycTaHOBUTHh HaOJIIO/IaeTcss JIU TeHAEHIHs K yBeJIUYeHUIO
YrcsIa omruOOK IMPU BHIMOJHEHUN TecTa bypioHa pa3HbIMU UCHBITYEMBIMU
B 3aBUCHUMOCTH OT YCJIOBHUH €ro BHITIOJTHEHUS [15, 279].

YcaosBue: c-4

Mi=4; N2 =4; N3 =4; N4=4
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MeToa MaTeMaTHYeCKON O0pa0OTKM: S —KpUTEpUl TEH/IEHIINT

J>KOHKUpa,

KOTOprfI IIO3BOJIAET BbBIABHTH YPOBEHDb CTaTUCTHUYECKOU

3HAUMMOCTU TEHJIEHIIUH K YBEJIMUEHHUIO unciia omubok B Tecte bypaoHa B
3aBUCHMOCTH OT YCJIOBUM €ro BHITIOJTHEHUS.

CraTucrunueckue runoresbl:

Ho — nocroBepHas TeHIAeHIUS He BBIABJIEHA.

H,— nocroBepHas TeHAeHIUA BbIABIEHA.

AJITOPUTM

pacuera S — kpurepusa TeHAeHINH /[2KOHKupa

Pacuer kpurepua S

ITpumep

I. Ilo BbIOpaHHOU
METOAUKE  HIPOBECTH
JUarHOCTUPOBAHUE
IICUX0JIOTUYECKOTO
IMpU3HAKa. Co3natp
CBOJHYIO Ta0JIUILY
HE3aBHCUMBIX TPYII C
O/ITUHAKOBBIM
KOJIUYECTBOM
HCOBITYyeMBIX B HeW.
IIpu HeoxuHAKOBOM
KOJIUYECTBE
HCHBITyEMbIX B
KXol  TIpylnmne —
YPOBHATH UX,
HCHOJIb3YA METO/]
CJIy4YalHBIX quce,
OPHUEHTUPYSIChH Ha
KOJTUYECTBO
HaOJII0eHU B
MeHbIIlel u3 rpymnm. B
KaXK/I0M Tpymme II0
CTOJIOLy  TOJACYUTATH
CyMMy

UHUBUTY UTbHBIX
3HAYEHUU.

IT Pacnionoxuthb
TPYIIIIBI caeBa
HamnpaBO B IIOpsKe
BO3paCTaHUsI CyMMBbI
UHUBUIYUTbHBIX
3HAYEHUM.

I. KosinyecTBO UCIBITYEMBIX B KaXK/I0U TPYIIIE
O/INHAKOBOE. YPAaBHUBATh UX HET HEOOXOUMOCTH.

Tabauna 1
1 2

N2 n/n rpynna | rpymnia rpy?;lr[a rpy‘:[r[a

1 23 45 34 21

2 20 12 24 22

3 34 34 25 26

4 35 11 40 27
Cymma 112 102 123 96

PesysibTaThl AUarHoCTUKU 110 TecTy bypzioHa B
CBOHOU TabJsuIie.

II Tabsuiia 2
PacmosiokeHue TPYII B COOTBETCTBHUU C
BO3pAacCTaHUEM CYMM WHJIMBUIyaJTIbHbBIX 3HAUEHUHN

I'PYIIIIbI

Nem/m | 1 | 2 [ 3 | 4
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1 21 45 23 34

2 22 12 20 24

3 26 34 34 25

4 27 11 35 40

Cymma 96 102 112 123
qeJl.

II1 111
IToacuer uuBepcuu | Iloacuer nHBEpCcUN
3.1. Jlna mopcuera | Tabsuna 3
WHBEPCUM 3.1. ['pyniib TIocJie YIOPSAA0YUBAHUSA
HeoOXOIMMO  BHYTPM | MHAUBU/IYAJIbHBIX 3HAUEHHUUW OT HaUMEHbIIEH
KaXXJIoW Tpynmsl 10 | (CBepxy) K HamOOJIbIel (BHU3) BETUUMHE.
CTOJIOIY YIIOPSAAOYHUTD Tabauma 3.
WHAUBUIyaIbHbIE NO /11 C1 C2 Cs C4
3HAUEHUS oT 1 21 11 20 24
HauMeHbIIeN (cBepXy) 2 22 12 23 25
K Haubosibiiel (BHU3) 3 26 34 34 34
BEJIMYUHE. 4 27 45 35 40

3.2. Hauunas c
IIEPBOTO BEPXHET0
3HAUEHUsI KpalHero
JIEBOTO cToJIb1a,
OIIPENIETTUTD

KOJINYECTBO yHcesl
(naBEpCUl),

IIPEBBIMIAOIIHUX €I'0 110
CpaBHEHUIO CO BCEMHU

3.2. OmpeznensgeM KOJHMYECTBO umcesa (MHBEPCHH)

npeBbIamx ynciao 21(C1):

3.2.1. 21<34,45(C2)=2;
<23,34,35(C3)=3;
<24,25,34,40(C4)=4;

Bcero uncen (MHBEpPCHIL) = 9;

3.2.2. 22<34,45(C2)=2;

<23,34,35(C3)=3;
< 24,25,34,40(C4)=4;

SHa9CHUAMU CyMMa MHBEPCHI = Q
OCTAJIBHBIX CTOJIOIIOB 3.2.3. 26<34,45(C2)=2;
copasa. NuBepcus <34,35(C3)=2;
CTaBUTCA B CKOOKax <34,40(C4)=2;
pAIOM €| Cymma unBepcuii = 6
WHIUBUY A TbHBIM 3.2.4. 27<34,45(C2)=2;
3HAUEHUEM. <34,35(C3)=2;
<34,40(C4)=2;
CymMma nHBepcuii = 6
3.2.5. MHBepcun WHAWBHUAYaIbHBIX 3HaueHuin Ci:
21(9); 22(9); 26(6); 27(6);
3.2.6. O6masa cymMma uHBepcud 1o crtosbmy Ci:
0+9+6+6=30
3.3. AnHanoruyHoO | 3.3 Tabsuia
IIO/ICYUTATh UHBEPCUH | 4.

JUI UHAUBUYaJTbHBIX
3HAUYEHUN 1o

VHauBUAyabHbIE 3HAYEHUS C UX WHBEPCUSIMHU U
o011el cyMMOU MHBEPCUM MO TPyImam
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cTosIblaM Tpynm B

MOpAIKe caeBa
HaIlpaso. Josa
WHIVMBUy AJTbHBIX

3HAYEHUN IIOCJIETHETO
cT0JIOIa MHBEPCUU HE
IIOJACYUTBIBAETCA, TakK
Kak IpaBee HET
JIAHHDBIX.

[Toctpouth  TabOIUILY

WHJIUBUTy AJTbHBIX
3HAYEHUU c 1X
WHBEPCUAMU 11(0)
rpynnaMm. I[logcumraTth
0011TYyI0 CyMMY
WHBEPCUU Io

crosbuam rpymms ()
[ToacyuTtaTh  OOIIYIO
CYMMYy WHBEPCUH IO

C1 C2 C3 Cq
21(9) 11(8) 20(4) 24
22(9) 12(8) 23(4) 25
26(6) 34(2) 34(1) 34
27(6) 45(0) 35(1) 40

L¢=30 | Xcz=18 | Y.cz=10 | VnBepcuii
HEeT

[TosmcunThiBaeM 0OIIyI0 cymMMy HHBepcui (A) 1o

IpyIIam:

A=>C1+YC2+>C3 = 30+18+10, T.e A= 58.

rpynmam (A)

IV Onpepnenuts | IV

OMITUPUUECKOE OnpeznensgeM SMIIMPUYECKOE 3HAaYeHHUE S 10
3HadYeHUe Kpurepus S | popmye:

1o dopmyne | 5 =2*A-B, rme A=58, B=2=+ 4 = 24
Somn=2*A-B, e A-|o __ . 8-24=116-24— 22

oGmas cymma | 2 56-24 4=9

WHBEPCHUU 110 TPYyIIIaM
®opmysia 1A pacyera

KOJIMYECTBO CTOJIOIIOB
COIIOCTaBJIIEMbIX
TPYIIII, a n-
KOJIMYECTBO
HCIBITYEMBIX B
Ka’K/I0H TpyIIIIe.

Sar-:n.z =02

V Onpenenutpb
KPUTHUYECKOE
3HadYeHUe S 13 (0]
TabJIuIEe
«Kputnueckue
3HA4YeHUsI KpUTepHU:
S-TeHIeHIN T
J>KOHKUpa TS
KosnyecTBa rpymnm (c)
OT TpeX 70 AecsaTh (3<

V OrmpezersieM S, = IPU C=4; N = 4;

S¢.= 38(p<0,05)
50 (p=<0,01)
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c<6) U KoJMYecTBa

HCIBITYeMbIX (n) B

KaXX/JI0l TpyIlne OT

JIBYX i (o) JIECATH

(2=n<10)»

VI Tennennusa VI

ABJIAETCA S > Sep.:
JIOCTOBEPHOMU, ecJIu 92>50 (p<0,01)
Somn  OCTUTAET  So,05

WJIU IIPEBBIIIAET ero, U

bojiee  JTOCTOBEPHOU,

€CIN  Soun  JOCTHUTAET

So,01 WJIN TIPEBBILIACT

ero [32]

VII VII

I'pacpuueckoe ITocTpouM OCh 3BHAUHMMOCTHU
IpejicTaBIeHHe

KpuTepus S.
ITocTpouTts oCh

ZOoOHAa ZOHa
HezZHaAYWrMMOCTHM HAaYriMOCTI
»

=

3HAUYUMOCTHU 38 50 92

VIII VIII

BriBOJT 0 /1ocTOBEpPHOM | BhIsiBIIeHa JOCTOBEpHAs TeHIEHITUS K YBEJINUEHUIO
TEeHAEeHIIUU YpcJIa OIINOOK IIPU BHIIIOJIHEHUH TecTa byp/ioHa
U3MEHEeHUA Pa3HBIMU UCIIBITYEMBIMH B 3aBUCUMOCTH OT YCJIOBUH
IICHUXOJIOTHYECKOT'O ero BbIOJIHeHUA (p<0,01). IIlpuHNMaeTcs

MpHU3HAaKa IIpU | cTaTUCTHYecKas runore3a Hi.

repexojie OT TPYIIIBI K

rpyunie. ITpunarue

CTATUCTHUYECKOU

runote3sl H; it Ho

231




Tabauua 4.4

KpuTuueckue 3HaueHUsa KpUTEPUA S — TeHAEHUMH [XKOHKUPA ANA KO/IMYECTBa
rpynn (c) oT 3 A0 6 U KOAUYECTBA UCMbITYeMbIX (N) B KaXA01 rpynne oT 2 40 10

c N
2 | 3 | 4 | s | 6 | 7 | 8 | 9 | 10

p = 0,05

3 10 17 24 33 42 53 64 76 88

4 14 26 38 51 66 82 100 | 118 | 138

5 20 34 51 71 92 115 | 140 | 166 | 194

6 26 44 67 93 121 | 151 | 184 | 219 | 256
p =200l '

3 - 25 32 45 99 74 90 106 | 124

4 20 34 50 71 92 115 | 140 | 167 | 195

5 26 48 72 99 120 | 162 | 197 | 234 | 274

6 34 62 94 130 | 170 | 213 | 260 | 309 | 36l
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4.4. PaKkTOPHBIN aHAJIU3

@aKTOPHBIA AHAJIN3 OTHOCUTCA K cmamucmuyueckum memoodam,
OCHOBY KOTOPOTO  COCTaBJISIOT  KOPPEASUUOHHble C8A3U  MEXKIY
HECKOJIbKMMU IIepeMeHEHHBIMH, TO €CTh IICUXOJOTUYECKUMU MPU3HAKAMH,
OJHOU I'PYMIIbI UCIIBITYEMBIX [15, 245-251].

OcHoBY (haKTOPHOTO aHAJIM3a COCTaBJAIOT K0dd@duuueHm AuHelHoll
koppeaauuu ITupcoHa u koppeasyuoHHas mampuya. B xoppesanmnoHHON
MaTpHIIe IEPBBIM (CJ1eBa) IO CTOJIOILYy M CTPOKE paciiosiaraercs (akTop, T.e.
TICUXOJIOTUYECKUU TPU3HAK, MO3BOJIAIOIIUNA YCTAHOBUTh CBS3b CO BCEMU
apyruMu  hakTopaMu — TICUXOJIOTUYECKUMU IIpU3HAKaMH, KOTOPbIe
pacroJsiaraloTcs IpaBee Mo cToJbam u crpokam. Kakapiii koadduiueHT
JINHEWHON  Koppendanuu IlupcoHa B KOPPEJAIMOHHON  MAaTpUIle
IIOKa3bIBAET KAaK M3y4dyaeMbIll (akTOp CBsA3aH C APYyruMu (aKkTOpPHBIMU
IIOKa3aTeJIsIMU. A TaKXKe Kak ApyTrue ¢pakTOpbI CBA3aHbI MEMXKITY COOOM.

KoadbdunuenT muHeriHON Koppesanuu IlupcoHa oTpakaeT cTeneHb
JINHEWHON (MpAMOM) 3aBUCUMOCTH MEXK/IYy ABYMS IICHXOJIOTUYECKUMU
npu3HakamMu ((PaKTOPHBIM U Pe3yJIbTATUBHBIM WU ABYMA (haKTOPHBIMH),
TaK KaK COIIOCTABJIAIOTCA B€AUYUHMbl TIPU3HAKOB, KOUYECBEeHHO
M3MepeHHbIE B OTHOU U TOU K€ T'PYIIIe UCHBITyEMBbIX.

MuHUMAaTbHBINA YPOBEHbD CTaTHUCTUYECKOUN 3HAYUMOCTHU
ko3 duIenTa JUHEUHON KOppesAnuu B (HaKTOPHOM aHaauze Oepercs
PaBHBIM 0,4.

[Ipu 3am0JTHEHUH KOPPEJIAIMOHHON MaTPUIIbl HEOOXOUMO CTaBUTH
HEe TOJIbKO aOCO/IIOTHYI0 BeJUYMHY KoadduimeHta, HO © €ro
CTaTUCTUYECKYIO BHAUUMOCTh: P < 0,05 U p < 0,01.

Koppesnsamus cratucTuyecku 3Haunma (p<0,05), eCJTH SMIUPUIECKOe
ravn.>Tkp. (5%) w0 Tem Oosiee socToBepHa (P<0,01), €CJIM BSMITUPUYECKOE
I'smit. >Tkp. (10/0).

PaccmoTpuM mnpumeHeHne (HAKTOPHOTO aHaN3a Ha KOHKPETHOM

IIpUMepeE.
3amaua. BpIsICHUTH, KaK CBS3aHbBl MeXay coboll dakTophl
JINYHOCTHOTO nuddepeHimana U ToKa3aTean COITMATbHOM

dpycrpupoBaHHoCcTH [24, 58] (Tab. 1).

Tabauua 1
ITokazaTesu coruaIbHOU (GPPyCTPUPOBAHHOCTH U (PAKTOPOB
JUYHOCTHOTO U@ hepuHIinaia

No [TokaszaTenu ®akTOpBI IUNYHOCTHOTO

n/m COIAJIbHOU nuddepuHIpana
¢pycrpupoBaHHOCTH |  OIlleHKa Cuna | AKTUBHOCTD

1. 2 -1 6 -3

2, 2,6 3 5 3
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3 1,9 -16 -8 -6
4 1,2 -4 12 2
5 1,5 5 13 10
6. 2 -4 -1 o]
7. 0,2 18 18 9
8 0,8 21 17 17
9 2 2 1 2
10 0,9 10 12 3
11 0,6 21 6 11
12. 0,5 21 13 9
13. 2,2 -10 2 5
14. 2 -19 -5 4
15. 1,8 -18 -15 1
16. 1,2 4 5 7
17. 1,9 1 9 9
18. 2,2 -3 -1 2
19. 1,9 4 12 6
20. 1,9 4 4 5

3agaua. BpIICHUTHP Kak CBA3aHbl MeXAy co00M (aKTOphI
JINYHOCTHOTO nuddepennmana 151 IIOKa3aTeJn COIUAJIbHOU
(ppycTpupOBaHHOCTH.

YceaoBue: 4 ¢pakropa:

e conuajabHas GpPyCTPUPOBAHHOCTD;
® OIIEHKA;

* CuUia;

® AKTHUBHOCTb.

MeToa MaTeMaTHUECKOU oOO0OpaOdoOTKH: (PaKTOpDHBIA aHAIN3 C
HCHO0JIb30BaHUEM Koa(duiimeHTa JJuHelHON Kkoppensanuu Ilupcona u
KOPPEJIAINMOHHON MaTPUIIBI.

Jl1s pertieHus Uctosbayercs koaddunmeHT koppessaiuu [lupcona —

[TormapHO BBIYUCIIAIOTCS KOPPEJIANUU MEXIY CTOJIOIAMU HA OCHOBE
nporpammbl MS Excel.
AJITOPUTM
pacyera SMIUPUIECKOrO 3HaUeHus ko3dddummenra
JUHEeUHOU koppeaanuu Ilupcona — r,,; B pakTOPHOM aHAIU3E C
HICIIOJIb30BaHUEM KOMIIbIOTEPHOM mporpammMmbl MS Excel

Jlns Toro 4YToOBI paccuuTaTh KO3(MEGUIIMEHT KOppessaiuu
ITupcona B Excel HeoOXoauMo ciesaTh CaeayoIue Iary:

1.BHOCHMM 3HauUeHUs IS ABYX IIEPEMEHHBIX B Ta0OuIyy: IlepemeHHas
1 (cmoabeu A) u Ilepemennasn 2 (cmoabeu b).

2. CTaBUM KypCOp B IIyCTYIO SUYEUKY.
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3. Ha manHese WHCTPYMEHTOB Ha)KMMaeM KHOIKY f . (ecmasumb
dopmyny).

4. B oTkpriBIIEMcsE OKHe «Macmep gyHkuuii» B noje «Kareropum»
BrIOUpaeM IlosrHBIN aidaBUTHHINA NEPEYEHD

5. 3areM B moJsie «Bulbepume @yHKUUuO» HAXOAUM (DYHKIIHIO
PEARSON

5.1. Haxxumaem Ok

6. B oTkppIBIIEMCS OKHE «Apeymenmul dyHkyuu» B mosae Maccus 1
BHOCUM HOMepa fAYeeK, cojep:kaliue 3HaueHusd [lepemeHHOU 1, B MoJie
MaccuB 2 BHOCUM HOMeEpa A4YeeK, cojiepkainye 3HaueHus [lepemeHHON
2,

7. Haxxumaem OK.

8. Ilosyyaem pesysibTaT — SMIIMPUYECKOe 3HAUeHHUe KOadPUIEHTa
JIMHEeNHOU Koppessnuu [Tupcona — romm.

9. CpaBHUBAEM TI'smm. C T'kp.

10. JlesaeM BBIBOJI O CTAaTUCTHYECKON 3HAYHUMOCTHU (JIOCTOBEPHOCTH)
KPUTEPUS T.

ITpumeput pacuera Ha ocHOBe ITporpaMmMmbel MS Excel.

IIpumep 1. Pacuer sMmnmpuueckoro 3HadYeHUsA KoO3(QPuUIeHTa
JuHeHHON Koppensauuu IlupcoHa (rswn) MeEXIy KOJUUECTBEHHBIMH
IoKasaTeJIAMU conpaibHOU ¢pyctpupoBanHoctu (C® — crosbery A) u
oIleHKOU (pakTopa JuyHOcTHOTO Auddepenuana (cronbern b).

| FEARSOM v f-| =PEARSON{A1:420;B1:B20)

4

2, B C D E F G H 1 K
1 2 -1
. 26 | 3 20
\
3 1,9 -16 ! EARSON
s 12 4 ! Maccuel [a1:az0 B = {zzeLoz50,20820,.
>
e 15 5 Maccuo2 [E1gz0] ] = {-1Sel6-kS- 4z L2 10212, .
, |
2 4 = -0,723991486
& ' EozEpawaeT KoadhMUHEHT KoppenAunn MHpooHa, r.
7 0,2 18 : MaccvBZ  MHOMECTED 33BMCHMELL SHAYEHMA,
s 0,8 | 21 |
A
9| 2 | 2 |
' 3HaueHwe: -0,723491486
1| 0,9 10 ’
m 0.6 21 3 CrDaEKa N0 3TOA BYHKLNA oK I OTMeHa
- ;
S
12| 0,5 21 )
\
13| 2,2 -10
14 2 -19
]
15| 1,8 -18
—
16 1,2 4
A
\
17, 19 1
18| 2,2 3 E
!
19| 1,9 4
—
ol 1.9 4
Town. = 0,723

IIpumep 2. Pacuer smnupudeckoro 3HaYeHUA KO3 UIMEHTA
JuHerHOU Koppensanuu IlupcoHa (rswmm.) MeXJIy KOJIUYECTBEHHBIMU
IOKazaTesisiIMU  coruaibHoil (dpycrpupoBanHoct (C® — crosbernr A) u
cuoi pakTopa JJuuHOCTHOTO Auddepennuana (crosber b).
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| PEARSON + (= % o || =pEARSON(A1:A20;B1:B20)

) B @ D E F G H J K
12 16 !
: 26 | 5 | 2]
: 19 ! -8 | EARSON
4 1,2 : 12 1 (Mattnul IM:AZD ﬁ = {2:2,6:1,9:1,2:1,5:2:0,2:0,8:2:0,...
5 1,5 $ 13 ; Maccue2 IB]:BZU 5 = {BiE-E2I13- 18T 263,
5 E EE = -0,59580945
7 W BosepalaeT koshhruneHT KoppenAwi MMpCoHa, r. '
— MaccvB2  MHOKECTED SABHCHMBIX SHAHEHHH,
s 08 | 17 |
3 i1
w 09 ¢ 12 | Sadenme! -0,505800495
1n 06 & 6 | . [ o]
" 03 E 0 2 CNpaeka No SToH dYHELHA Ok ml
s 22 | 2 |
> ] ;
14 PS5
15| 1,8 | -15 ¢
1w 12 1 5 |
17 1,9 | 9
1 22 4 1 |
19 19 § 12 |
w 1,9 ¢ 4 |

I'sn. = -0,5905

IIpumep 3. Pacuer smnupuyeckoro 3HadyeHUsA Ko3hduUIreHTa
JIMHeNHOU Koppenanuu IlupcoHa (rswn) MeXAy KOJHMYECTBEHHBIMU
IIOKa3aTeJIIMU coruaibHoil dpycrpupoBanHocT (C® — crosberr A) u
aKTUBHOCTBIO aKTOopa JuIHOCTHOTO Auddepenmnuana (ctoabern b).

| PEARSON (" KV .t'-| =PEARSON(AL:A20;81:820)
A B [ 5} E F G H | 1 K

3
26 1 3 2
(It Ao H S |
6
2

EARSON
Macenel [a:azn B8 = {226,91,21520,20,820,..

Maccue2 IBl:B2D E = {33620 7231 1NEE,,

= -0,516445933

— EozEpallasT KosthdiHILMEHT KOPPENAUHK MHPCOHS, ¢

U B MaCcHB2 MHOMECTED SAEHCHMED SHAHEHHH,

wom [ e w e e
=
in

3HaqenHe: -0,516448939

CNpaBka No 3ToH diyHKILAK OTHEHS

—

Iamm. = -0,516
AHaysioruyHo pPacCUuTbIBAEM OMIIUPpHUYECKHE 3HAUECHUA

koa(PuinenTa JauHeNMHOU KoppeaAanuu [lupcoHa — Tomn MeEXIY
KOJIMUECTBEHHBIMH IMOKa3aTesIIMU olleHKa (crosoer; A) u cuiaa (crosbery
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B), omenka (crosibern; A) u akTuBHOCTH (cTos10er; B), cuia (crostberr A) u
axkTUBHOCTD (cTos1ber B).

[TosryueHHBbIE pE3yIbTaThl IOMAPHOTO BBIYKUCJIEHUS KOPPEJIAIUM
MEZK/Ty CTOJIOIAaMU IIPEICTaBIeHbI B KOPPEIAIMOHHON MaTpuiIle (Tab. 2).

Tabauua 2
KoppenrsanmmuonHaa MmaTpuna
Co OneHka Cuna AKTHUBHOCTbD
Co 1,00
Onenka - 0,723 1,00
(p<0,01)
Cuna - 0,595 0,808 1,00
(p<0,01) (p<o0,01)
AKTHUBHOCTbD - 0,516 0,675 0,588 1,00
(p<0,05) (p<0,01) (p<0,01)

[To Tabnune «Kputumueckne 3HadeHHs Ko3ddUIIMEHTA JUHEHHOU
koppeJssanuu [TupcoHa» HaXOAUM Tkp. JI N =20:

_ <E,444 (p<0,05)
Txp.=

,561(p<0,01)

JIJIs OLIEHKM CTATUCTUYECKON JIOCTOBEPHOCTHU Pa3IUYUN KaxKIOTO
IICUXOJIOTUYECKOTO MPU3HAKA KOPPEJISIIMOHHOW MaTpPUIlbl CPAaBHUBAEM
KayKZ[0e SMITIPHUUECKOe 3HAUEHHE C KPDUTHUECKIIM

I'smn. > Txp.:
1. -0,723 > 0,561 (p<o0,01);

2.-0,595 > 0,561 (p<0,01);
3.-0,516 > 0,444 (p<0,05);
4. 0,808 > 0,561 (p<0,01);
5. 0,675 > 0,561 (p<0,01);
6. 0,588 > 0,561 (p<0,01).

[TokaszaTes Iy CTAaTUCTAUECKON 3HAUUMOCTHU (JIOCTOBEPHOCTU) BHOCUM
B KOPPEJIAIMOHHYIO MaTPHUILy U JielaeM BbIBOJBI:

1) Mexxy pakTopamMu: OIeHKU U CHUJIbI, OIIEHKN U aKTUBHOCTH, CHUJIbI
¥ aKTUBHOCTU BBIABJIEHBI ITOJIOXKUTEJIbHBIE JOCTOBEPHBIE CBA3U (P<0,01);

2) Mex1y haKTopaMu: COIUAIbHON PPYCTPUPOBAHHOCTH U OIEHKH,
COIMAIPHOU (DPYCTPUPOBAHHOCTA U CHWJIbI BBISIBJIEHBI OTPHUIATEJIbHBIE
JIOCTOBEPHBIE CBA3U (p<0,01);

3) Mexay ¢QaxropaMu: COIMAIBbHON (PYyCTPUPOBAHHOCTU U
AKTUBHOCTH TaKXKe BbIABJIEHA OTpUIATeJbHAsA JOCTOBEPHAas CBA3b

(p<0,05).
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[TosiyueHHblE 3HAUUMBbIE BJIEMEHTHl KOPPEJIAIMOHHON MATPHUIIbI
MO>KHO IIPEICTaBUTh IpaUUeCcKU B BUE€ KOPPEIAIMOHHOro rpada.

COLIMAJIbH
ASl
®PYCTPUPO
-BAHHOCTb

ITonoxxkuTesnbHasA CBA3b OrpunaTeabHas

CBSI3b

p<0,01 P<0,01----=======mmmmmmm-
P<0,05-----==--==-------

KoppensanuonHsiii aHaamn3a, obpadborka B SPSS (Tab. 3).

1. BBesieM manHbBIE B TaOJIHINy B IBA CTOJIONA: varl u var2.

2. B Bepxaem meHio Beioupaem Analyze — Correlate — Bivariate.
3. B oTKpbIBIIIEMCSI OKHE BBIZIe/IsieM HEOOXOJMMble IepeMEHHbIE U

IIPYU IIOMOIIY KHOIIKK P TEPEHOCUM UX B IIpaBoe OKHO. B 3TOM ke OKHe B
pasnene  Correlation Coefficients BpiOupaem  HeOOXOAUMBIN
ko3¢ punueHT koppessauuu (r- Ilupcona).

4. Haxxumaem Ok u mosrydaeM cireaytomui pesysbrat: Correlation.
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Tabauua 3

KoppeasainnoHHbIA aHAJIN3, pe3yJIbTaThl 00padoTKu B SPSS

Co

Onenka

Cwa

AKTHUBHOCTDH

Cd Pearson
Coefficients
Sig (2-taited)
N

1

20

- 723X

,000

20

_,596XX

,006

20

_’516xx

,020

20

OneHka
Pearson
Coefficients
Sig (2-taited)
N

_’723XX

,000

20

1

20

,809%

,000

20

, 676xx

,000

20

Cuia
Pearson
Coefficients
Sig (2-taited)
N

'3596XX

,006

20

809

,000

20

20

,588xx

,006

20

AKTHUBHOCTBD
Pearson
Coefficients
Sig (2-taited)
N

_,516X
,020

20

,676xx

,001

20

,588xx

,066

20

20

xxCorrelation is signibicant at the 0.01 level (2- tailend).
xCorrelation is signibicant at the 0.05 level (2- tailend).

B panmHOU Matpuue cozaepkaTcd KO3(M(PUIMEHTHI KOppeIAluu
(Pearson Coefficients), Hmke ux ypopHs (Sig.(2-taited)) u uyucio
HCOBITYeMbIX (Ipu3HAKOB), N = 20.

Koadbdurnmentsl co ckobkamu () CTaTUCTUYECKH 3HAYUMbBI Ha

YPOBHE P<0,01.

KoaddunumenTs! co ckobkaMu (*) CTAaTUCTUUECKH 3HAYUMBI Ha YPOBHE

P<0,05.
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Koppenanusa

SMIIUPHYECKOE P, > P, s

SIMIIMPHYECKOE p,,, > P,,qu)

CTaTUCTUYECKOH
u TeM Oojiee pgocTroBepHa (p<0,01), ecau

3Ha4dYuMa

(p<0,05),

Tabauua 4.5

Kpurunueckue 3HaueHUA KO3 PunueHTa JUHEHHON
Koppeaauuu IInpcona

€CJIN

YpoBeHb 3HAUUMOCTHU P

YpoBeHb 3HAUUMOCTHU P

" 5% 1% " 5% 1%
4 0,950 0,990 26 0,398 0,496
5 0,878 0,959 27 0,381 0,487
6 0,811 0,917 28 0,374 0,478
7 0,754 0,874 29 0,367 0,470
8 0,707 0,834 30 0,361 0,463
9 0,666 0,798 35 0,332 0,435
10 0,632 0,765 40 0,310 0,407
1 0,602 0,735 45 0,292 0,384
12 0,576 0,708 50 0,277 0,361
13 0,553 0,684 60 0,253 0,333
14 0,514 0,641 8o 0,219 0,288
16 0,497 0,623 90 0,206 0,272
17 0,482 0,606 100 0,196 0,258
18 0,468 0,590 125 0,175 0,230
19 0,456 0,575 150 0,160 0,210
20 0,444 0,561 200 0,138 0,162
21 0,433 0,549 250 0,124 0,163
22 0,423 0,537 300 0,113 0,148
23 0,413 0,526 400 0,098 0,128
24 0,404 0,515 500 0,088 0,115
25 0,396 0,505 1000 0,062 0,081
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KoHTpoOJ/JIbHBIE BOIIPOCHI

1. /latiTe 00IIy10 XapaKTEPUCTUKY IUCIIEPCUOHHOTO aHAIN3a

2. PackpoiiTe CyIIHOCTh AUCIEPCUOHHOTO aHAJIN3a KaK MaTeMaTUKO-
CTaTUCTUYECKOTO MeTO/Ia

3. OxapakTepusyiite MeTOZ, OJHO(PAKTOPHOTO JUCIEPCHOHHOIO
aHa/IM3a JJ1s1 HeCBsA3aHHBIX BEIOOPOK

4. YTo mpesinosaraeT oJHOQAKTOPHBIN JUCIIEPCUOHHBINA aHATU3

5. B uem npeumy1iecTBo 04HO(PAKTOPHOTO ANCIIEPCUOHHOIO aHAJIN3a
110 CPAaBHEHUIO C JIDYTUMU METOAAMU

6. PackpoiiTe cyTb 0HODAKTOPHOTO AUCIIEPCHUOHHOTO aHAIW3a MAJIs
CBA3aHHBIX BEIOOPOK

7. PaccmoTtpute dopmysy A4 pacdeTa SMIHPUYECKOTO 3HAYEHUS
kputepusa Puiiepa

8.Kakme Tumbl juctepcuit (SS) omnpenensor nNpu NPUMEHEHUUN
JUCIIEPCUOHHOTO OAHO(AKTOPHOIO aHAIN3a

9. UTo BBIABIAET KOKABIN TUN iucniepcud (SS)

10. K KaKUM KPUTEPHUAM OTHOCHUTCS 01HO(AKTOPHBIN
IUCTIEPCUOHHBIN aHAJIN3 JIJIS1 CBSA3aHHBIX BEIOOPOK

11. HazoBure ObICTpble KDUTEPUH AUCIIEPCUOHHOTO aHAIN3A

12. B uwem cocrout otrauuue kpurepusa JInHka U Yosuieca OT
kpurepusa Hemenu

13. IlpenHaszHavyeHme KpuTtepus S — TeHJeHIUU [P)KOHKHpa

14. UYTto 1O3BOJAET YCTAaHOBUTh S — KpUTEPUU TeHAEHIUUN
J>KOHKHMpa

15. KakuMm kojsimuecTBOM TpyIIl OTPAHUYEHO MCIIOJIb30BaHUE S —
KpUTepus TeHAeHIul J[>KOHKupa

16. Kakoe KOJIM4eCTBO UCHBITYEMbIX JOIKHO OBITh B KaXK/I0U TpyIIe
P UCIIOJIb30BAaHUU KPUTEPUS S

17. [aiiTe onmcaHue S — KpuTepus TeHieHIUU [[>KoHKHUpa

18. JlaiiTe omnpejiesieHNe UHBEPCUU

19. Kak pacmosiaratorcsi rpyniibl B MOPS/KE BO3PACTAHUS CyMMBI
UHAUBUAYIbHBIX  3HAUEHUN  IICUXOJIOTUYECKOTO  IIpuU3HaKa MOpu
HCII0JIb30BAHUU KPUTEPUA S

20. HazoBute dopmyay maa omnpeAeseHUss SMIUPUYECKOTO
3Ha4YeHUsd S — KpUTepus

21. Yto cocTaBisgeT 0OCHOBY (haKTOPHOTO aHAINU3a

22. ['7e B KOppeJIAIIMOHHON MaTpUIle pacliioiaraercs GaxkTop

23. OxapakTepusyuTe KaK/IbIU K02 pUuiiieHT JINHENHOU
koppesisanuu [TupcoHa B KOpPEIAIMOHHON MaTPUIIE

24. YUto orpakaeT ko3 duiineHT JuHerHOU Koppessanuu [upcona
B (D)aKTOPHOM aHAJIN3e

25. HazoBuTe MUHUMAaIbHBINA YPOBEHDb CTATUCTUYECKON 3HAUNMOCTH
ko3 PurnenTa suHeHOU Koppeadanuu [lupcona B pakTopHOM aHAIU3E
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26. Kakme mnpaBmiaa HeOOXOJAUMO BBINIOJHATHh IIPU  3aIllOJTHEHUH
KOPPEJIAIMOHHOU MaTPUIIbI

IIpakTueckue 3agaHuAa

1. CoctaBbTe NpUMEp aJrOpUTMa IIPOBEPKA  HOPMAaJIbHOCTH
pacnpe/iesieHNs pe3yJIbTaTUBHOTO IPU3HAKA B IUCIIEPCHOHHOM aHAJIU3€e

2. [IpuBeauTe mpuMepsl aaropuTMa pacuera BeauduH Q;, u Q. mpum
HCIIOJIb30BAaHUM  OAHO(MAKTOPHOIO JIUCIEPCHOHHOTO aHaiu3a JJid
HECBSI3aHHBIX BBIOOPOK

3. [IpuBesuTe TpuMep aIrOpuUTMa MOJCYETA JIUCIIEPCUOHHOTO
01HO(aKTOPHOTO aHAIN3A JIJIS CBA3aHHBIX BHIOOPOK

4.IlpuBeguTe mHpuUMep aJrOoOpuTMa pacyera Kpurepus JIMHKA u
Yosineca Ha KOHKPETHOM IICUXOJIOTUUYECKOM HCCIIe/IOBAHUH

5. IpencraBbTe  aropuTM  pacuera Kpurepus HemeHu Ha
KOHKPETHOM IICUXOJIOTUYECKOM IIPUMeEpPE

6. PaccmoTpuTe ajsropuTmM pacyera S — KpUTEPUA TEHJIEHITUUN
JI>KOHKMpa Ha KOHKPETHOM IICUXOJOTUYECKOM ITPHUMeEpPE

7. [IpuBeauTe @JITOPUTM pacuyeTa HSMIIMPUYECKOTO 3HAYEHUs
koadduIueHTa JUHENHOU Koppensauuu IIupcoHa Tswn B (PAKTOPHOM
aHAJIN3e C WCIOJb30BAHUEM KOMITbIOTEpHOW mporpamMmmbl MS Exsell na
KOHKPETHOM IICUXO0JIOTUYECKOM IIPUMeEpPE

8.CocTaBbTe KOPPEJAIMOHHYI0O MAaTPHUI[y Ha OCHOBE IIOTIAPHOTO
BBIYUCJIEHUS KOPPEJISIIIUU MEXK/y CTOJIOIaMU Ha OCHOBE IIOJIyUYEHHBIX
pe3yIbTaTOB NMPUBEAEHHOTO0 KOHKPETHOTO IICUXO0JO0THYECKOT0 MPUMepa.
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PA3/IEJI 5
BBIBOP METO/IA MATEMATHUYECKOH
OBPABOTKHU B 3ABUCUMOCTHU OT 3A/TAY 11
YCJIOBUM IICUXOJIOTUYECKOTO
NCCJIEJJOBAHU A HA KOHKPETHOM
IIPUMEPE IPAKTUYECKOU 3AJIAUU

IIpuMep NpakTUYECKOH 3aa9u

[Ipu anHanm3e cpeziHero Oasiyla yCIIEBAeMOCTH CTapIIEKJIaCCHUKOB
IIIKOJIbHBIM IICUXOJIOTOM OBLIIO BBICKA3aHO IIPEANOJIOMKEHHE, YTO Ha
YPOBEHb YCIIEBAEMOCTH OKa3bIBA€T BJIUSHHE HEKOTOPhIE COIUATIbHO-
IICUXOJIOTHUECKHE daxTopsI (TpeBOKHOCTb, arpeccus, THII
SMOIIMOHAILHOHN peaKIny, ceMeHas afjanTalus U CIUIOUeHHOCTD ).

ITcuxosoroM OBLIH M3YUYeHBI JIBA BBIIMYCKHBIX KJjlacca IIKOJIBI: 11-A U
11-b. B Hauasie sKCIepUMEHTA - B KOHIlE IIEPBOU YETBEPTHU - AJIsI KAXKIOTO
obyuarorerocss ObLI pacCUMTaH CPeAHUN Oaylyl yCIIEBAEMOCTH. YYEHUKHU
000HX KJaccOB OBLIM HPOTECTHPOBAHBI C MOMOIINbBIO: MeToAuk «Illkasa
CaMOOIIEHKH YpoBHA TpeBoxkHOCTH» (Y.JI. Counbeprep, FO.JI. Xanumn),
«JlmarHocTrKa THIIA SMOIIMOHAILHON peaKIMU Ha BO3JIeHCTBHUE CTUMYJIOB
okpy:katomieir cpeabl» (B.B. boiiko) u ompocHukoB «Illkasma ceMelHOMN
amanranmuu u civioueHHoctu» FACES-3 ([.X. Ouscon, /I:x. IloptHep, H.
JlaBu, aganranus d.I. diaemuiep), «lMarHOCTUKA COCTOSTHUS arPEeCCHU »
(A. bacca u A. Jlapku, mopudukarus I'.B. Pezankunoti).

3HaueHHe CpeJHUX 0aJyIOB  yCIIEBa€eMOCTH M Pe3yJbTaThbl
TeCTUPOBaHUs obydaromiuxcsa 11-A u 11-b kiacca mpuBeieHbI B CBOJHBIX
TaOJIUIIAaX 1 ¥ 2 COOTBETCTBEHHO.

Ilenb: U3yYUTh BJIUSHHE COIHMATbHO-TICUXOJIOTUYECKUX (PaKTOPOB,
TaKUX, KaK: TPEBOXKHOCTb, arpeccus, THUI 3MOIMOHAJIbHOU pEaKIUH,
ceMelHas aJanTanysg W CIUIOYEHHOCTh HA YPOBEHb YCIIEBAEMOCTH
(cpenuuii 6as1) 00YUaIOIUXCS CTAPIITUX KJIACCOB.

3aJaHus:

1. CpaBHUTH ycieBaeMOCThb oOy4Jaroruxcs 11-A u 11-b x1accos.

2. BpIIBUTh HaJIWUMEe KOPEJUIAIMOHHON CBS3U MEXAY CpPEHUM
0aJIJIOM yCIIeBaeMOCTH U COIIMATHLHO-TICHXOJIOTHYECKUMHU (aKTOPpaMH 10
BBIOpAHHBIM METOJUKAM B JIByX TPYTIIIaX.

3. BbiesnuTh KOHTPOJIBHYIO M SKCIIEPUMEHTAIBHYIO TPYIIIBI Cpeau
obyuatommxcs 11-A u 11-b kaccos.

4. OIleHUTHh BJIMSHHE TICUXOKOPPEKIIMOHHBIX MEPOUPUATHH Ha
yCIIEBAEMOCTb  OOydYaloIuxcs IIyTeM CpaBHEHHUsI cpeaHero Oasuia
yCIIeBaeMOCTH B IEPBOU U BTOPOU YETBEPTHU.
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3HaueHHue CpeJHUX 0ALIOB YCIIEBAEMOCTHU U PE3yJIbTAThI TECTUPOBAHUA 00yUaIOIIMXCA 11-A

KJIacca 10 IKCIIEpUMCECHTA

Tabauua 1

Mertoauka
Metoauka OnpocHuk

o] IIxana «/IlmarHocTuka THUIIA IIlxana

E CAMOOIIEHK SMOIHOHAIHbHOM ceMeHOM OnpocHuk «/[MarHOCTUKA COCTOAHUSA

o 0::1{}1 peaknuy Ha P —— arpeccumn»

E elZ(I)))KHOCTI/I» BO3/EHCTBIE CTHMYJIOB cra:ﬁoqenlliomb»

é CP;IIHI/I P OKPY:KAIOUIEN CpeabI»

Q " AJLJL 1
No = N N § g § A R -] ;-Iﬂ

g |Yomemae | g8 | SE | Ef | Efa| BB | 58| wE| Bu| Eu|[B | B| E|5 | &

S| meem | ES | B3| 8Zg BEB|EZg FE| B | BE|EE|Eq| E| g | 2g iE

~ (3} = 5@ I =T & E g s I =« 93 Z 3 = = = Q

: s¥ | B85 | BEE| ZE2%| 28| S99 | 9E | %E| 8% 88| E| E| Bg| g8

s 5oa <3 CER| aEa|l 2ER 52 3 S 8| 2E| &~ = 5 s = BE

z =2 | E& | g% | %58 %L | S5 | S5 | §°| €% § S| & |38 | &F

= B S E o= 2 E E S g = o | 2 =

1 A.O. 3,2 56 32 19 17 3 25 15 5 4 6 3 4 5 6
2 B.A. 4 41 30 27 12 o 14 15 3 3 2 3 4 2 1
3 b.J. 3,7 47 32 11 25 3 15 22 2 3 1 5 1 1 2
4 b.1. 4,5 27 32 13 17 10 31 23 2 3 2 1 1 2 1
5 b.K. 4,3 41 38 25 8 6 26 23 3 1 3 2 3 4 2
6 B.K. 4,5 38 34 21 18 0 35 31 2 3 2 1 2 1 1
7 b.C. 4,6 32 25 20 12 7 38 27 4 3 4 3 3 3 2
8 [A. 3,9 47 50 14 20 5 20 18 4 2 2 4 1 2 1
9 JLIL. 3,2 53 44 10 18 11 19 21 6 4 6 3 4 5 6
10 n.n. 4,2 41 41 23 16 o 42 38 2 2 2 1 2 2 1
1 n.C. 3,9 44 41 24 12 3 32 31 6 5 3 3 3 3 2
12 K.E. 5 18 22 25 11 3 36 40 2 3 4 3 2 4 3
13 K.M. 4 42 40 21 16 2 21 23 4 2 3 4 2 2 3
14 JLK. 4 24 35 32 13 4 37 34 3 3 4 5 4 5 4
15 M.T. 4,8 31 36 17 14 8 35 23 0 1 1 (o} 2 2 1
16 H.Y. 3,6 49 45 20 17 2 16 21 5 6 4 3 4 3 5
17 I1.2K. 4,7 31 22 14 16 10 38 35 4 3 4 4 1 4 5




18 C.M. 4,5 25 33 20 20 11 32 35 1 2 1 2 3 2 1
19 | CC. 4,5 38 15 11 2 2 14 25 3 5 4 4 3 4 5
20 C.T. 4,8 22 33 14 3 8 25 36 2 3 3 2 1 1 2
21 T.M. 33 30 35 24 1 2 16 13 4 4 6 5 4 5 6
22 V.T. 4,5 26 31 14 16 11 35 36 3 6 4 3 4 3 5
23 O.1. 4,1 42 43 25 12 2 24 24 4 4 5 3 6 4 3
24 @JL 4,3 39 34 21 13 8 27 21 5 3 4 3 5 6 4
25 X.T. 4,4 39 36 20 12 4 25 27 2 2 3 2 1 2 1
26 | YA 3,3 56 48 1 27 11 15 16 6 5 4 4 3 4 5
27 Y.K. 4,7 31 37 34 4 1 34 40 1 o 1 3 2 1 1
28 Y.H. 4,4 38 38 18 10 11 33 35 5 3 4 3 5 6 4
29 III.0. 4,7 21 28 15 15 9 29 35 2 2 2 1 1 2 1
30 1I.C. 4,6 25 35 3 35 1 37 31 1 3 3 3 2 1 2
Cpennee
3HaAYE€HHUE 4,21 36,47 34,83 18,53 14,73 5,27 27,53 27,13 3,20 | 3,10 | 3,23 | 2,87 | 2,77 | 3,03 | 2,87
CranpgapTHOe€
OTK/IOHEHUE€ 0,51 10,46 7,71 740 6,75 3,92 8,56 8,03 1,63 | 1,40 | 1,45 | 1,25 | 1,41 | 1,54 | 1,81
Omuoka
cpeaHen 0,09 1,91 1,41 1,35 1,23 0,72 1,56 1,47 0,30 | 0,26 | 0,27 | 0,23 | 0,26 | 0,28 | 0,33
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3HaueHHue CpeJHUX 0ALJIOB YCIIEBAEMOCTHU U Pe3yJIbTaThl TECTUPOBAHUA O0yUalomuxcs 11-b

KJIacca 10 IKCIIEpUMCECHTA

Tabauua 2

Meroauka

>< MeTtoauka OnpocHuk

o IMIxaxa «/IluarHoCTUKAa TMPa «IIxana

E 3MOIIMOHAJTBHOU o OnpocHUK «/I[HarHOCTHKA COCTOSTHUA

= CaMOOIIEHKH! AR Ha ceMenHOon ATDECCHI

& YPOBH#A BOS Deaxit aganTanuy u P

1 ACHUCTBUE CTUMYJ/IOB

) TPEBOKHOCTHU» - CILIOYEHHOCTb»

5 Cpeanuit OKpYy>Kaouen cpegbl»
Ne = Oaua A A 5 § R nlﬂ ) .IQ

E ycIieBaeMocTu E § E § 2 é EE A § E 3 § % g § AR é ‘E § 3 E %

BT BT gSog o¢ 5O ¥ o I =5 | 28| E5| EA 2 2| EA| 25

: 2% | E¥ | SEE| EEgz| SEE| 55| SE | £%| 83| %8| E| E| E8| 5¢

= 52| £g | SER| LEE| SER FZ | :E | sg| g EE s | K| 2% g

= ER| SR |ZE |gER gE | Sf | SF|&Y =5 2] 8| |27

&} = s C =
) = = © A~

1 AK 3,7 56 26 29 10 o} 36 21 4 3 2 3 4 2 1
2 AJL 5 22 30 15 18 6 34 44 (o} 2 1 1 3 2 1
3 AJL 4,7 29 30 14 18 7 25 34 1 (o} 3 2 1 1 2
4 A.H. 4,3 33 23 21 16 2 34 33 4 3 2 3 4 2 1
5 A.C. 4,1 37 26 27 11 1 39 30 4 2 3 2 3 4 2
6 B.A. 4,7 28 27 11 18 10 24 35 3 3 2 1 2 1 1
7 b.H. 4,9 23 35 20 9 10 32 28 1 2 1 2 3 2 1
8 B.E. 3,8 45 34 5 31 3 44 24 1 1 1 3 2 1 1
9 B.JL. 4,3 33 33 8 25 6 37 33 3 2 2 1 2 2 1
10 B.JI. 3,9 48 39 12 23 6 36 26 5 6 4 3 4 3 5
11 r'.Y. 4 38 22 17 17 5 27 29 4 3 2 3 3 3 2
12 K.K. 4,3 40 25 15 18 6 42 40 2 1 2 2 1 2 1
13 3.0. 4,7 28 22 26 9 4 32 45 4 2 3 1 2 2 3
14 n.K. 4,2 22 26 9 26 4 36 31 1 4 3 5 2 1 2
15 KA. 4,4 30 29 37 o 2 40 30 3 3 4 3 2 4 3
16 JLK. 4,8 35 27 25 9 4 36 38 0 2 3 1 2 4 2
17 M.K. 3,8 45 44 12 18 9 21 25 5 4 6 3 4 5 6
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18 M.M. 4,4 30 30 16 13 10 36 33 3 3 1 2 1 1 2
19 M.M. 4,9 24 26 36 3 0 35 41 0 0 1 2 2 0 1
20 H.IO. 4,7 27 21 24 15 o 35 36 2 2 2 1 4 2 1
21 I1.C. 3,9 44 26 1 25 3 36 35 6 4 3 5 3 5 5
22 C.A. 4,7 27 35 13 20 6 25 36 2 2 2 4 1 2 1
23 C.B. 4,5 30 34 17 21 1 35 34 1 1 3 1 4 2 1
24 C.A. 4,8 24 36 21 18 0 44 40 1 2 1 3 2 1 2
25 C.C. 4,8 39 38 10 22 7 30 37 2 3 2 3 1 2 1
26 T.B. 4,3 39 46 19 15 5 41 31 4 5 4 5 3 4 5
27 T.B. 4 41 42 11 19 8 36 28 4 3 4 5 4 2 4
28 T.C. 3,6 54 50 31 8 Y 36 24 5 3 4 3 5 2 4
29 O.E. 3,9 48 31 10 28 1 39 25 5 4 3 4 2 3 3
30 X.C. 3,5 54 34 5 15 19 25 24 6 3 5 3 4 3 6

Cpennee

3HAYEHUE 4,32 35,77 31,57 17,57 16,60 4,83 34,27 32,33 | 2,87 | 2,60 | 2,63 | 2,67 | 2,67 | 2,33 | 2,37

CrangapTtHoe

OTKJIOHEHU e 0,44 10,07 7,41 8,62 7,17 4,19 5,95 6,27 1,81 | 1,33 | 1,27 | 1,30 | 1,15 | 1,24 | 1,65

Ommuoka

cpennei 0,08 1,84 1,35 1,57 1,31 0,77 1,09 1,14 0,33 | 0,24 | 0,23 | 0,24 | 0,21 | 0,23 | 0,30
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I'mnore3ssr:

H,; — Ha ypoBeHb ycCIIEBa€MOCTH O0OYYAIOIIUXCSI OKA3bIBAIOT BJIUSHHE
COITMAJIBHO-TICUXOJIOTUYECKe (PAKTOphl, TaKWe KaK: TPEBOKHOCTD,
arpeccusi, TUIl SMOIIMOHAJIBHON peaklnH, ceMelHas ajanTanus |
CILJIOYEHHOCTb.

H. — 1ncuxosiormyeckass KOPPEKIHUSA HEKOTOPHIX COIHMAIbHO-
IICUXOJIOTUYECKHUX  (PAKTOPOB  CIIOCOOCTBYET  TOBBIIMIEHHUIO  YPOBHSA
yCIIEBAEMOCTH 00yJaIOIIIXCS.

JIJif BBINIOJIHEHUA 3aJaHUKN HEO0X0JAHUMO BbIOpATh METOAbI
MaTEMAaTHYECKOU 00pa0OTKH B 3aBUCHMOCTH OT 33/1a4 U yCJIOBUH
IICUXO0JIOTUYECKOr0 UCCIeI0OBaHUA.

3agaya 1: BBIABUTH CTAaTHCTHYECKYI0 3HAYMMOCTb pa3JIMUUU B
cpefHUX apu@METUYEeCKHX 3HAYeHHUsIX II0KasaTess «CpegHHu Oasut
yCII€BaeMOCTH », IOJIyY€HHBIN B JIBYX I'PYIIIIAX.

Ycaoa8ue: 2 kiacca:

11-A — 30 yyamuxcs (n:=30);

11-b — 30 yuamuxcsa (n.=30).

Cmamucmuueckue 2unome3ul:

Ho — pazymmuns B cpefHUX apupMeTHUECKUX 3HAYEHHUIX II0Ka3aTe I
«CcpegHui 0aJyI yCIIeBaeMOCTH» B JIBYX IPYIIIax OOyYaIOIIUXCA ABJISAIOTCS
CTaTUCTUYECKU He3HAUHNMbBIMH.

H, — pazinuns B cpeHUX apuMeTHIeCKUX 3HAUEHHUAX MOKa3aTes
«cpegHui 0aJyI yCIIeBaeMOCTH» B JIBYX IPYIIax OOyYaIOIUXCA ABJISAIOTCS
CTAaTUCTUYECKU 3HAYMMBbBIMHU.

Memod mamemamuueckoit o00padbomxku — t-Kpurepuit
CrpiozieHTa J1s1 HECBA3HBIX BBIOOPOK. Pacuernl OyaeM IIpOU3BOAUTH C
IIOMOIIIBI0 KOMIIbIOTEPHOU mporpamMMbl MS Excel.

Oo6padbomxka pe3yabmamoes uccae0oeaHusl.

IIIaz 1. IlomelmaeM HCXOAHBIE OaHHBIE TaOJHUIBI 1 Ha JIKUCTI,
IIPUCBOWB €My UM 11-A, a TaOJIUITBI 2 HaA JIMCT2, IOMEHSB UMs Ha 11-B
(mpunokeHnue 1).

JIJs TIo/icueTa KPUTHUECKOTO 3HaueHHus t-kputepus CThIOJIEHTA II0

dopmyie:
!
& ap, ~Xap,

b
||mf' +my
Paccuuraem cHauasia cpeaHee apI/I(I)MeTI/IquKoe 3HAYEHHUE II0

daxtopy «Cpennuii Oass1  ycmeBaeMOCTH» I KaXK/JIOW  TPYIIIbL.
Bocrosibayemcst BerpoeHHbIME hopmystamu MS Excel.

Jlns mojcueTa cpeaHero 3HaYeHUs iip ycIeBaeMoCTu 11-A KJiacca
yCTaHABJIMBAaeM Kypcop B IyCTyI suelky (Hampumep, sueiiky C34)
crosbna «CpemHuil 6ajy1 ycreBaeMOCTH JI0 SKCIIEPUMEHTa» U BHI3bIBAEM
Macrep dyuknuii. B cimcke GyHKIMN BIOUpaeM

CP3HAY(u4ncnol; uncno2; ...)

t =
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3 TnasHaa Bcraeka PazmeTka cTpaHWLbl Dopmynsl JaHHbe PeugHsnpoBaHne Bug PaspaBoTumk

CTBHOAEHT.TECT - K v | fc| =CP3HAY(C3:C32)
A B C D E F G H | J K L M N o] P Q

E MeToguxa «IlIxana | MeToguka "IHarHocTHEA THIA Metoguka "[lIxana
1 E’ CaMOOLEHKH YPOEHA IMOIHOHATEHOH | Ha fiHOH 3 aNTalHE Tecr BaccaTapks B Mogud. [.B.Pesankumoi

z = = z =

E | Cpemmai 2 |z E . g

= famn E e = 8 5 A 8 ® = g B & z

z g5 g5 8 |E¢g $E g z | B & g B g |3 ]

R = £ 28 | 28z2| &8 B gz £z | £z |3 H E £ Z =

2 oTH 20 -] ] z = = = B e = H £z g S = ] g = = £ =

£ E2 | EZ | EE |LEz| £E | E: |28 &2 |E £ E|g |&¢

|y o3 P £ |F28| &g z ZE | E& | 2R 5. £ E | F £
2 Ne = eHTa J B = E & 272 ] S o & = 3 = = & F = -] E = EHE]
3 1 A0, 32 - — — 4 5 3 4 3 6
4 2 B.A. 4 AprymenTal dyHKUMKA ) 4 t 2 iléj 3 4 2 1
5 3 B 37 T 3 1 1 2
6 4 B.H. 43 - 1 1 2 1
7 5 BE 43 Yncnol |SENEER | = {3,24:3,7:4,5:4,3:4,5:4,6:3,9:3,2:... F] 3 4 F]
8 6 [BK 45 T = - 1 2 1 1
9 7 E.C 46 3 3 3 2
10 8 A 39 4 1 2 1
il il AIL 32 3 4 3 ]
12 10 HH. 42 1 2 2 1
13 11 H.C. 39 3 3 3 2
14 12 [KE 5 = 4,206666667 3 B 1 3
15 13 ML 4 BD3BDELLLEET cpeaHee EDMdJNETMHED(DE CBOWX apryMEHTOB, KOTOPBIE MOTYT BeiTe YHUCNaMK, MMEHAMK 4 2 2 3
16 14 1K 4 MEACCMBEMW MK CCHINKEMW HE AYERKK C YACTIEMA, 5 4 5 4
17 13 M.T. 438 Yucnol: uucnol;umcnol;... oT 1 Ao 255 YWCNOBEIX SPryMEHTOE, ANA KOTOPEIX 0 2 2 1
1 8 16 V. 3’6 BbIMMCNAETCA CpeAHES, 3 4 3 3
19 17 K 4.7 4 1 4 5
20 18 C.ML 43 & 3 2 1
21 1 Jcc 45 TR G 4 3 4 5
2z 20 CTL. 4.8 Cnpaska No SToi dyHKLmmM OK ] | OTMeHa 2 1 1 2
23 21 T.M. 33 3 4 3 6
24 n VI | 45 [ Aoy — —" 3 4 3 5
25 23 SH. 41 43 42 23 12 2 24 24 4 4 3 3 ] 4 3
26 24 &.JL 43 34 39 2 13 ) 27 21 3 3 4 3 3 6 4
27 23 T 44 36 39 20 12 4 25 27 2 2 3 2 1 2 1
28 26 A 33 48 36 1 27 11 15 16 ] 3 4 4 3 4 3
29 27 9K 47 37 31 34 4 1 34 40 1 0 1 3 2 1 1
30 28 |[uUH 44 38 38 ( h 4 3 5 6 4
M 2% |mo. [ 47 2 21 = CP3HAY(uncno1; umcnoz; ...) 2 1 1 2 1
32 30 1I.C. 46 35 23 H 3 3 2 1 2
33 I I I I I I
4 Cpemee mmemne C3:633) | S | | | | 1
35
36
4y M| 11-A 116 7D M4

B nmosre Yncno1 Beiaesnsiem quamnazon C3:C32 — cTos0er; co cpeTHUMU
OajuTaMu yCcIieBaeMOCTH 110 TIEPBOMY KJIACCY:

AprymenThl fyHELMK y - l ‘ I. ? iz-l

- = -
CP3HAY
Uncnol SEIER EE| = {3,2:4:3,7:4,5:4,3:4,5:4,6:3,9:3,2...
Yucno2 % =

4,200666667

BoZBPELLEET cpeAHEE SpUPMETHUECKOE CEOMX SPryMEHTOE, KOTOPEIE MOrYT BbiTh YMCHEMM, MMEHSMM,
MECCHEEMN MAW CCBINKEMA Ha AYERKN © YUCTEMA,

Yucnol: wkcnolyyvcnod;... oT 140 255 YWCnoBRIX 3pryMeHTos, ANA KOTOpLIX
BEIMWCNASTCA CPEAHEE,

3Haqenme: 4,21

CnpaBKa No SToiA dyHKLM [ oK l | OTMeHa |

[Tocne HaxkaTus kHonmku OK B stuetike C34 oToOpa3uTCs HCKOMOe
i
cpeaHee 3HaueHue X, = 4,21,
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AHaJIOTUYHO paccunThiBaeM (Wi Konmupyem hOpMyJTy) CpeHee
3HaUeHMe ycreBaeMoCTH Ui 11-b kiiacca: ii; = 4,32 (MOXXHO CKOITUPOBATH
dbopmysy u3 stueiiku C34 yucra «11-A» B ssueliky C34 sucra «11-b»).

IIlae 2. ]Ina mnopcyeTa CTAHAAPTHOTO OTKJIOHEHUS CpeHero
3HAUEHUS YCIIEBAEMOCTH KaXK/I0T0 KJjlacca, YCTAHABIMBAEM Kypcop AYEUKy
C35, BeI3bIBaeM Macrtep (pyHKITHH, BEIOpaeM QYHKITHIO

CTAHOOTK/TIOH(4ncnol; umncno2; ...);

517 nasHaa Bcraska PazmeTka CTpaHWLE Qopmynbl AaHHbe PeLeHIMpOBaHME Eng PazpaBoT4ymk
CTAHOOTKNOH - K " fe | =CTAHOTHAOH(C3:C32)
A B C D E F G H | J K L M
E MeTognka «[Ikaza MeToguka " JHarHocTHEA MeTogaka "lIxata
1 E" CaAMOOLEHEKH YPOEHSA THOA 3MOIHOHATLHOH ceMedHoi Tecr Bacca-/{apkn E
E Cpeemii = . - = ] E - E
= famn == 5 = Z Z 5 s 5 = S
& cmesaem| = S = 25 &5 . g5 = = 5 3 2 = =
g P =% | §2 |E: |EEE|i S | 2% |28 |£:8|¢8
S| 5 | EF |EEg |EEz |28z | 5% | SE |28 |EZ | &
£ |skcmepmm| =3 ES |2EE |=EE |EEE EE zZ ER2 |E&| =2
2 Ne = €HTA o E SE& |28 |28 |E582 o B o= == 25| &2
3 1 AQ. 32 32 56 19 17 3 25 15 ] 4 6
4 2 B.A. 4 30 41 27 12 0 14 15 3 3 2
o 3 B 37 32 47 11 25 3 s 22 2 3 1
6 4 BH. 43 IS | .
7 5 BE 43 AprymenTsl by v l ‘ iI—Jih i
8 6 [BE 43 I
CTAHAOTKNOH &
9 7 b.C. 46 S —
10 g T.A EX) Yncnol | SEHeRR | = 13,243,7:4,5:4,3:4,5:4,6:3,%:3,2... i
11 o :Ln 32 Yncno2 % = |
12 10 HH 42 |
13 11 HC. 30 i
14 12 E.E. 3 i
15 13 .M. 4 |
16 14 JLE. 4
17 15 MT. 48 = 0,509130094 i
18 16 °HY 36 37a dyHKLUMA oCTaBNeHa AnA cosMecTMMocTK ¢ Excel 2007 1 Bonee paHHWX BEpCUI, I
e - CUEHWBAET CTAHASPTHOE OTKAOHEHME MO Bbibopke. MorMUYecKMe M TEKCTOBEIE SHEYEHWA MIHOPMPYHOTCA. o
19 17 TR 47 |
20 18 CML 45 Ymcnol: wacnolumcnoZ;... oT 1 4o 255 3HaYeHMil, COCTAENAOWNY BoiDopKy 13
21 19 C C 4 j FEHEDBHbHDﬁ COBOKYNHOCTK; A0NYCKETCH YMCN0OELIE SHEYEHWA 1 CCbINKK B
— a Ha YMCNOBLIE 3HAHEHMA. -
22 20 C.T. 43 i
23 21 T.M. 33 |
24 22 VT 13 SHadenme: 0,51 I
23 23 .1 41 Crnpaska No 3Toi hyHKLm Ok l | OTmera L
26 24 & JL 43 _ |
27 25 |[XT. 44 7o T2 7 g
28 26 TA 33 48 56 1 27 11 i 16 6 5 4
29 27 K. 4.7 37 31 34 4 1 34 40 1 0 1
30 28 TH 44 38 38 18 10 11 33 35 ] 3 4
31 29 .0, 47 28 21 15 15 2 29 35 2 2 2
32 30 1I.C. 46 35 25 3 35 1 37 M 1 3 3
33 s N
g4 Cpeanee sHaven| 4.21 = CTAHOOTKITIOH(4ucno1; uncno2; ...)
CrangaprHOE V2 L J
35 OTKIOHEHHE ~3:C32) | | | | | | |

H 4 F M| 11-A 115 %1
B mone Yncnol rtakxke BbiaenisseM amamna3oH (C3:C32. Ilomyuaem
01=0,51 1714 11-A ki1acca u 0''=0,44 14 11-b kiacca.

IIlaz 3. Haxoaum omuOKy cpeJiHed B KaxK0U rpyline 1o ¢popmyJie:
o
m=—

Vn
B sueiiky C36 BBosiuM popmyiy =C35/KOPEHDB(A32)
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— || A
FIN™ 3 [=
@ nasHas EcTaeka PazmeTka cTpaHwLb Sopmynsl AaHHble Peuy

0

=3 ‘5 Times New Roman = 10« A o7 = =|=| 8- =) Nepert
2T L
Bfraf"""b ¥ X &g U~ H- - A EEE EE Hoeea
Eydep oGmeHa LW pwdT EnipaBHWBat
C36 - fe | =C35/KOPEHB(A32)
A B & D E F G H
19 17 I2K. 4.7 22 31 14 16 10
20 18 CM. 43 33 25 20 20 11
21 19 C.C. 43 15 38 11 2 2
22 20 C.T. 48 33 22 14 3 g
23 21 T.M. 33 33 30 24 11 2
24 22 Y.T. 43 31 26 14 16 11
25 23 o H. 4.1 43 42 25 12 2
26 24 & JL 43 34 EL 21 13 8
27 25 X.T. 44 36 39 20 12 4
28 26 A 33 48 36 1 27 11
29 27 TE. 47 37 31 34 4 1
30 28 T H 44 38 38 18 10 11
31 29 IL.O. 4.7 23 21 15 15 a
32 30 IC. 4.6 33 25 3 35 1
33
34 Cpegsee 3Had9em] 4,21
CranjaprHoe
3 %{. = C35/KOPEHb(A32) }
36 cpeameii 009 ] | |

a7
ITosryqaem: mi=0,09, mn=0,08.
IIlaz 4. dvinupwyeckoe 3HAYEHHWs KpUTepus OyJeM HCKaTh IIO

dopmyite:
—i —IT
. |xap. — Xap,

E3|I-m - e, 3
,Z[JIH HaATrJIAAHOCTHU CKOHI/IpyeM HeO6XO,ILI/IMI)Ie HJIA paC‘-IéTOB JAAaHHDbIE

Ha OT/EeJIbHBIN JIUCT «t-kpurepuii» U BBeJIEM (HOPMYJIy:
=ABS(B2-C2)/KOPEHb(B4A2+C412)

B5 - J | =ABS5(B2-C2)/KOPEHbB(B42+C4%2)

A B C D E F G
1 11-A | 11-B
2 |CpepnHee 3HA4YeHHE 4,21 4,32
3 CrampmaptHOe OTKIOHeHHe | 0,51 0,44
4 QOmmlka cpenHei 0.09 0,08
T =ABS(B2- ]
5 aMm 0.9262 -

R
B manHOM citydae mosyaum &, = 0,93,

IIlaz 5. Hatinem kpuTuueckoe 3Ha4eHUs KpUTepHUs 110 (popmyJie
=CTbOPACIMNOBP(BeposaTHOCTb;cTeENEHM _cBObOAbI),
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JUIA 4ucsia creneHeit csodonpl V = (n; +1n,)—2=30+30—-2 =58 u qa
BEPOATHOCTEU P < 0,05 U P < 0,01.

B8 - Fe | =CTHIOAPACTNIOBP(B6;$BS7)

A B C D E E G H
1 11-A | 11-B
2 |CpenHee 3Ha49eHHE 4,21 4,32
3 |CTaHOapTHOE OTKIIOHEHHE 0,51 0,44
4 Omudka cpenHei 0,09 0,08
5 Laun= | 0,0262
& VpoBeHb 3HAYHMOCTH oL =| 0,05 0,01
7 | Uncno creneHed ceodonel V=| 58
8 bp= 1200 | 2664

11 [=}CTBIOI[PACHOEP(B6;$B$ ] [:>CTI>IOI[PACHOEP(C6;$B$ ]

0,93<2,00 (p>0,05) 1 0,93<2,66 (p>0,01).

OmpenensseM YpOBeHb CTAaTHCTUYECKOM B3HAUMMOCTU Pa3Iudui

MEXKY:
tomn < th
0,93 < 2,00 (p>0,05)

CnenmoBatesibHO, NpPUHUMaeTcsa rurore3a Ho, T.e. paznuuus B
cpemHUX apud@MeTHUYEeCKHX 3HAUEHUAX IIoKazaTessd «CpemHuil Oan
yCIIEBAEMOCTH », IIOJIyYeHHBbIE B JIBYX IPyHIIaX OOyYalOIIUXCS SIBJISIFOTCSA
CTaTUCTHUECKN HE3HAUNMBIMU.

TakuMm o0pa3oM, IIPH CpPaBHEHUHM YCIEBAEMOCTH II0 IIOKAa3aTeIo
«cpegHui Oasn» y obyuaromuxcs 11-A U 11-b KraccoB pasjuumii He
BBISIBJIEHO.

3azaua 2: BbIABUTh HAJIUUYNE KOPPEISIIUOHHOU CBS3H MEXKIy
CpelHUM 0Oa/UIoM yCHeBaeMOCTH ¢  COITUAJIbHO-TICUXOJIOTHYECKUMU
daxTopamMu 110 BHIOpAHHBIM METOAUKAM B IBYX TPYIIIaX 00yYarOIIIXCs.

Ycaoeue: 2 knacca:

11-A — 30 yuamuxcs (n:=30);

11-b — 30 yuamuxcsa (n.=30).

Cmamucmuueckue 2unome3ssl:

Ho - cymecrByeT Ha/JMuyde CTaTUCTUYECKH  HE3HAUHMMOU
KOPPEJIAIMOHHOU  CBA3HM  MEXKJy IIOKa3aTeJleM  «CPeIHHU  Oajur
yCIIEBAEMOCTH» ¢  COIMAJIBHO-TICUXOJIOTUUYECKUMH  (akTopaMu 1O
BbIOpAaHHBIM METOJIMKaM B IByX IPYyIIIax 00y4aroninuxcsi.

H, - cymecrByeT HajJuyhe  CTaTUCTHYECKH  3HAUHMOU

KOPPEJIAIMOHHOU  CBA3HM  MEXJy IIOKasaTesJieM  «CpeaHud  Oasur
yCIIEBAEMOCTH» ¥  COIMAJIbHO-TICUXOJIOTUUECKUMH  (akTopaMu 1O
BbIOpAHHBIM METOAUKAM B JIBYX IPYIIIaX 00yJarOIIHUXCA.
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Oo0pabomxka pe3yabmamoes ucca1edoeaHusl.

VcxoHble MaHHBIE TIPHUBEJIEHbI B Tabiuiax 1 u 2. Pacuersr Oyzmem
IIPOU3BOUTH C MOMOIIBI0 KOMIIbIOTEPHOU Iporpammbl MS Excel. s
BBISABJIEHUs CTaTHCTUYECKOW CBSA3M Mekay ¢GakTopaMH, OO0beIUHUM
coOpaHHBbIE CTaTUCTHUYECKHE JAaHHBIE IO KaXKJAOMY 3 JBYX KJIACCOB B OJTHY
TabJINIy W pa3MeCTHM €€ Ha OTJeJbHBIH JucT «Koad_Koppesiuun».
[Tosyunm o0ObeAUHEHHYIO TAOJIHILY, COAEPIKAIIYIO0 60 3aIHCel 110 KaXKI0My
13 15 (PaKTOpOB.

Koaddumuent koppessinuu cpeaHero Oayuia ycmeBaemoctu (Y) c
KaXapIM u3 daxtopoB (X;, 1=1,2,...,14) MOXKHO BBIYHCJIUTH C ITOMOIIIHIO
dyHKIHU KOPPE/(MaccuB1;maccuB?2).

s onpenenenusa kosdduimenta koppeadnuu ChonupMeHa c
ITOMOIITbIO TabImaHOTO IMpoIeccopa MS Excel:

1. YcraHaBiauBaeM Kypcop B CBOOOIHYIO SUeiKy, HalpuMep, D64.

2. B oxHe Macrepa QyHKIIUU B 10Jie «Bblbepute gyHKUMIO» HAXOIUM
dyHkum0 KOPENN, HA2kuMaeMm Ok.

3. B oTkpmIBIIEMCA OKHE «ApryMeHTbl (yHKkuMM» B T0JIe Maccusl
BHOCHUM aJ[peCc MacCHBa, COJiep)Kalllero 3HaueHWs CcpeaHero Oasa
yCIIEBAEMOCTH SKCIEPUMEHTAJIbHOU TPYINbl — BbIJIEIsieM MaccuB C3:C62.
Jlenaem cchbIKU abCOJIIOTHBIMHU, JIJIS 3TOTO HakuMaeM F4 (WIH cTaBUM
3HaKU $ Iepesr azpecoM CTPOKU M cTosibra). CchbUika NMPUHUMAET BUJT
$C$3:$C$62. ATO MO3BOJUT B JaJbHEUIIIEM NMPU KOMHUPOBAHUU (HOPMYJIbI
3a(UKCUPOBATH CTOJIONK «CpeTHHUH OasLT yCIIEBAEMOCTH ».

4. B mosie MaccvB2 BHOCUM HOMepa sUeeK, Cojieprkalliie 3Ha4YeHUs
crosiouka «CuTyaTuBHAas TPEBOKHOCTb» — BBIJIesIsieM MaccuB D3:D62.

5. Haxkumaem Ok © TIOJlydaeM 3SMIOUPUUYECKOe 3HAUYEHUe
ko3(PuIirenTa paHroBol KoppesAanuu CuupMeHa — Ts.

6. JIJii 0OpUHATUA pelleHUs O CTAaTUCTUYECKOU 3HAUYUMOCTHU
KOPPEJISIUOHHOU CBSI3U HEOOXOUMO TI's sun COITIOCTABUTD C Ts xp.

B xoze perteHus 3a7aun 2 B KaxKJ0M U3 JIBYX KjaccoB (11-A u 11-b)
MEK/Iy CPETHUM 0aIyIoM yCIIeBaeMOCTH M COITUAIbHO-TICUXOJIOTUYECKUMU
akTopamu mM3yyaeMbIX METOJHK ObLI IPOBEJIEH pacdyeT SMIUPUYECKUX
3HaueHUU KoaddulmeHTa paHToBON Koppendnuu CnupMeHa U €ro
CpaBHEHHUE C KpUTUYECKUMU 3HAYEHUSAMH.

Jlasiee TIpuBe/ieM pacyeTbhl TOJIBKO CTAaTUCTUYECKU 3HAYMMOU

KOPPEJIAIIMOHHOU CBA3U MEXJy CpeAHUM O0a/lyIoM YyCIeBaeMOCTH U
COIUAIbHO-TICUXO0JIOTUUECKUMH (PAaKTOPaMU N3y4aeMbIX METO/IHUK.
Kputnueckve 3HaueHUus KO3(pUIMEHTA PaHTOBON KOPpeJIAIUN
CrimpmeHa — 15 7y1s1 n=30: 0,36 (p<0,05) u 0,47 (p<0,01).
KoppesnsanuonHasa cBA3b MeX/y IOKA3aTeJIAMHU «yCIIeBAEMOCTb» U
«JIMYHOCTHASA TPEBOKHOCTh» 11-A Kj1acca IpeCTaBJIEHBI HA PUC. 1
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KOPPEN - ® & fe| =HOPPEN(F3:F32;G3:G32)

& B c D E F 5 H ] J K L M 1 o P a
E 4,3 EE 2 1 4,6 %z 27 4
10 3,8 45 24 1 3,9 47 18 4
11 42 EE] EE] 3 3,2 53 21 13
11 3,9 48 26 5 4,1 E 38 2
1z 4 EL 23 4 3,3 44 3l 13
T oW o s 21
15 4,7 23 a5 4 3 4 T
15 4,2 22 i 1 4 24
1 s o n ] e o ’—K Macawsl [FzFaz  F] = {3.243,7454,34,54,65,95,2.
I 48 5 3 0 a6 a9 Macowez [saicadl  E] = {5e4l47ZTALI002emERALM..
13 3,8 45 25 5 4,7 Eil = 0,7FEIEH0n
20 5,4 n P B 45 2 BOSERALAET KO3dMIMEHT KOPPSRALH MEHAY ABYHA MHOKECTESNH ASHHDIX,
2 4,9 24 41 0 4,5 3 MactHeZ  BTORGH AHENAZH 3HaHEHHH, SHaxeHHAmK MOryT BTl SMEna, nnera,
» 47 2 6 2 as 2 MCEHER I CCBISH C RMEHaTTH,
22 3,9 44 5 5 3.3 Ell
24 &7 £ £l 2 R e SnaueHne: -0,772934498
I R B
27 4,8 g3 77 2 4,4 Etl 7 Z
28 4,3 33 il 4 33 s6 16 3
29 4 41 22 4 47 3l 40 1
30 36 54 24 5 4,4 3 35 5
3l 3.9 42 25 g 47 21 35 2
31 3,5 54 24 5 4.6 25 31 1
31 0,30939518 -0,75967 s63632) |
34
WOy Ml muert ARuer? iwers 8D e

Puc. 1. KoppeasannoHHaa CBA3b MEK/Ay MOKa3aTe/JIaMHU
«yCIIeBaeMOCTh» U «JIMIYHOCTHAA TPEBOKHOCTH»

BBIBO: I's omn> T'sxp: -0,77>0,47 (p<0,01)

Taxkum obpasom, BBISIBJIEHA CTAaTHUCTHUYECKU 3HAYMMasd
OoTpuIlaTe/JIbHAsA  KOPPEJSIUOHHAs  CBA3b  MEXKAYy  IOKa3aTessIMU
«yCIIEBAEMOCTb» I «JIMUHOCTHAS TPEBOXKHOCTh» (p<0,01).

KOppeJI}II_II/IOHHaH CBA3b MEXKAY IIOKa3aTe/IAMU «YCIIEBA€MOCTb» H

«ceMelnHas aganTanmua» 11-A Kiacca IIpeacTaB/I€eHbl Ha pHC. 2.

KOPPES v (7 X + Ix| =KOPPEN(F3:F32;H3:H32) v
A B c D E F G H i 1 K L M N 0 P a El

3 4,3 3 FL] 1 4.6 EF] a7 4

10 X 5 24 1 3,3 47 18 4

11 4,3 13 33 3 3,2 53 21 3

12 3,3 8 2 5 42 a 38 2

13 4 8 29 4 3,9 i 31 3

12 4 L s 19 2

15 4,7 8 45 4 4 42

16 4,2 2 1 1 4 b2

17 a4 30 30 3 4.8 a1 (( Maccus: 1 |F3iF32 B8] = {3,24:3,7:14,5:4,3:14,5:4,6:3,9:3,2i...

18 48 5 e 0 6 a9 Maccue: 2 |H3H3Z ga = {15:15:22:23:2331:27:18:21:38:31..

13 EX: a5 5 5 4.7 a = 0715039414

20 4,4 a0 3 3 45 25 HENAY ABYHA ASHHEL,

21 4,3 24 a1 0 45 18 7 e

22 4,7 27 E 2 48 2

23 3,3 13 35 6 3,3 20

4 4,7 7 36 2 4,5 16

5 4,5 30 34 1 4,1 42

26 a8 21 an 1 2,3 39 &I

7 4,8 L) a7 2 4.4 EL] 77 7

28 4,3 EE] a 4 3,3 56 16 5

23 4 a 8 4 4.7 a 40 1

Ell EX3 54 24 5 4.4 EL] El 5

i 3,3 48 25 5 47 il E H

32 3,5 54 24 6 46 25 31 1

33 0,80933318 -0,75967 -0,772934490|;H3H32) | -0,6758

34 -

LRI, 75 § Wi T ) o W) K] p[]

Puc. 2. KoppeaanuoHHas CBA3b MEK/Ay MOKa3aTeJaaAMU
«yCIIEBAa€MOCTb» U «CeMeHHAas afanTaiusa»

BBIBOJ;: I's smn> T'sxp: 0,72>0,47 (p<0,01)

Takum obpazom, BBbISIBJIEHA CTaTUCTUYECKHU 3HaYMMas
IIOJIOJKUTEIbHASI ~ KOPPEJAIMOHHAsT  CBA3b  MEXAY  IIOKa3aTeJIIMU
«yCIIEBAEMOCTh» U «CeMeMHas ajlanranusa» (p<0,01).
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KoppendanuoHHasa cBA3b MEXy IIOKA3aTeJIMU «yCIIEBAEMOCTb» U
«(pusnueckas arpeccusi» 11-A Kjacca ImpejicTaBjieHbl Ha pucC. 3.

KOPPEN - K ' Jx | =HOPPEA(F3:F32;13:132) hd

A B c D E F G N 0 P Q |
s 43 23 EH] 1 4,6 EH]
10 3,8 45 24 1 3,9 47
1 43 33 33 3 3,2 53
12 3,9 48 26 5 4,2 a1
13 4 38 3 4 3,3 a4
14 4,3 40 a0 2 5 18 21 ]
15 47 2 13 4 4 41
16 41 21 Eil 1 4 24
17 44 a0 a0 3 a8 a1 ’—“ Maccrel |F3:F3z Ea = {3,243,74,5:4, 314,54, 6:3,9:3,21.,
o 48 35 38 o 36 9 Macens2 [13:132] B = {53223 244626243054,
13 3,8 45 25 5 4,7 a = -0,675826161
20 4,4 30 33 3 4,5 25 BozEpaLL b
1 4,3 24 a 0 4,5 38 7 Borm
EH 47 27 E 2 4,8 FH
2 3,9 44 35 3 3,3 Ell
24 47 27 3 2 43 2 Sauetme! -0,675826161
25 4,5 Ell 34 1 41 4z
26 a8 24 an 1 a3 39 b M
77 4,8 33 37 2 4,4 33 77 7
EE] 43 33 il 4 3,3 56 16 6
23 4 41 L 4 47 Eil 20 1
Ell 36 54 24 5 44 38 35 5
il 3,9 48 25 5 47 21 E 2
3z 3,5 54 24 3 46 25 £l 1
33 0,80933918 -0,75967 -0,72934499 -0,7723345[ 3137) ]
34 -

Puc. 3. KoppeaanuoHHasa CBA3b MEK/Ay IOKa3aTe/JlIaAMUu
«ycIeBaeMoOCTh» U «(pHu3nUecKasa arpeccus»

BBIBOJ: I's smn> T'sxp: -0,68>0,47 (p<0,01)

Taxum obpazom, BBISIBJICHA CTAaTUCTHUYECKU 3HaYUMas
OTpUIIATEJbHASA  KOPPEJISIMOHHAs  CBS3b  MEXKJAy  IIOKa3aTessIMU
«yCIIEBAEMOCTh» U «CeMeMHas ajlanranusa» (p<0,01).

CnemoBaTesIbHO, Ha YyCIeBaeMOCTh oOydarmIuxca 11-A Kiacca
OKa3bIBaeT BJIMSHUE CJIEAYIOIINE COLUATbHO-IICUX0JIOTHYECKHE (DAKTOPHI:
JINYHOCTHASA TPEBOXKHOCTh (P<0,01), ceMeiiHasd azanTtanua (p<0,01) u
dusuueckas arpeccus (p<0,01).

KoppenanuonHasi CBSA3b MEX/y HOKa3aTeIsIMH «YCIIEBAEMOCTh» U

«JIAYHOCTHAsA TPEBOXKHOCTH» 11-b Kjlacca mpeJicTaB/ieHbl HA PUC. 4.

KOPPEN ¥ (© K & x| =KOPPEA(A1:A30;B1:630)

A B @ D E F 2 H 1 1 K L M N ] P Q R 5 Bl
PE e
3,60 455
a3} =)
3,91 !
a4 38}
43 an; x|
a7 P
a1 po!
“E ans Maccns: 1 |anaso B = (754 T434,1474,9:3,8:4. 5
2,8y 35E Macous: 2 [p1:30 B = 456:22:29:33:37:28:23:45:33:48:38,
58 51 = -0,865765108
a4 30} Bosepauaer
4% B Maceue2
a7 7
338 44,
a7 )
45 Ell
a5} 24
a5} 33}
43 EX
4 a
3,61 e
391 48}
R 540
e1p30) |

Puc. 4. KoppesauuoHHasa CBA3b MEKAY IIOKa3aTeJIAMU
«yCIIeBaeMOCTh» U «JIMYHOCTHAA TPEBOKHOCTH»
BI)IBO,Z[: rs 3M1‘[> rs Kp: _0,87>O,47 (p<0,01)
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Takum obpaszom, BBIsIBJIEHA CTaTUCTUIECKU 3HAYMMast
oTpuIaTesJibHAasE  KOPPEJIAIMOHHAs  CBA3b  MEXJy  IIOKa3aTeJIsIMU
«yCIIEBAEMOCTb» U «JIMYHOCTHASA TPEBOKHOCTH» (P<0,01).

KoppesnsumoHHas CBA3b MEXAY IMOKa3aTENsAMH «yCIIEBAEMOCTb» U

«ceMelnHas aganTanua» 11-b kiacca IIpeacTaBJ/IEHBI HA PHUC. 5.

KOPPEN ~ *K  fe| =KOPPEN{A3:A32;C3:C32) v

x|

42 29 a1 F Maccvs: 1 [a3a32 TR] = (575,730,474, 98,514,310

Maccys: 2 [caca 8] = {21:44:3%:33:30:35:28:24:33:26:29..

48 ER EL = 080939918
HH

i cxesz) | -
CICA . 7 W oy o 1Kl Ml

Puc. 5. KoppeasanmuoHHas CBA3b MEKAY MOKA3aTeJIAMU
«yCIIEBA€MOCTb» U «CeMeHHAas afanTaiusa»

BBIBO/: I's omn> T'sxp: 0,81>0,47 (p<0,01)

Taxum obpazom, BBISIBJICHA CTAaTUCTHUYECKU 3HaYnMas
IIOJIOKUTEJIbHASL ~ KOPPEJSAIUOHHAsI  CBSI3b  MEXJy  IIOKa3aTessIMHU
«yCIIEBAEMOCTh» M «CceMeMHas aganTamusi» (p<o0,01).

KoppenAnuoHHasi CBSA3b MEXIY MHOKA3aTeIsIMH «yCII€BaeMOCTb» U

«(usnyeckas arpeccus» 11-b kiacca npejcTaBieHsl Ha puc. 6.

KOPPEA + (X & f| =HOPPEN(A3:A32;03:032)

w1 et SMacrz [ eers T i« 3

Puc. 6. KoppeanuoHHaA CBA3b MEKAy NOKa3aTeJaaMU
«yCIIEBAEMOCTh>» U «(pU3UUYECKasaA arpeccusi»
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BBIBOJI: I's sun> T's ipt -0,76>0,47 (p<0,01)

Takum obpazom, BbISIBJIEHA CTaTUCTUYECKHU 3HaYMMas
OTpUIlaTeJIbHAsI ~ KOPPEJISIHUOHHAS  CBSA3b  MEXKJy  ITIOKa3aTeJIAMHU
«yCIIEBAEMOCTh» U «(pU3NUeCcKas1 arpeccus» (p<0,01).

CnenmoBaTesibHO, Ha YycIeBaeMoCTh obOyuaromuxcsa 11-b  Kkiacca
OKa3bIBaeT BJIMSHHUE CJIEAYIOININE COIUAIbHO-IICUX0JIOTHYECKE (DAKTOPHI:
JIMYHOCTHASA TPEBOXKHOCTh (P<0,01), ceMelHas aganramus (p<0,01) H
¢usuueckas arpeccus (p<0,01).

TakuM o00pa3oM, Ha OCHOBe KOPPEIAIMOHHOTO aHaau3a IIo

HanOOIBIIUM KO3 PUITEeHTaM KOPPEJIAIUH BbIJIeJIEHBI TPU OJIMHAKOBBIX
COITUTbHO-TICUXOJIOTHYECKUX  (PAKTOPOB, CTAaTUCTHYECKH  3HAYNMO
(p<0,01) BIUAIOIIMX HA YCIIEBAEMOCTh OOyJaromuxcs 11-A u 11-b kiaccos.

[Tcuxos10T TPEANOIOKUI, UTO MPOBEJeHUEe IICHXOKOPPEKIIMOHHOMN
paboThl, HAIIpaBJIEHHOW Ha CHI)KEHHE JIMYHOCTHOM TPEBOXKHOCTH,
(usnyeckol arpeccuy U IIOBBINIEHHE CeMeWHOW ajamnTaliid, MOTYT
CYIIIeCTBEHHO ITOBJIMATD HA YCIIEBAEMOCTH O0YUJaIOIITHIXCA.

BpuIn BBIZIEIEHBI JIBE TPYIIIBI: BKCIIepUMeHTaJbHasA (11-A Kjacc) u
KoHTposibHasA (11-B xiacc). B TeyeHne BTOpOU ueTBepTH B 11-A Kjacce
IICUX0JIOTOM MPOBOAUICA (aKyJbTaTUB II0 CEMEWMHOMY BOCIHTAHHUIO U
TPEHUHTHU IO CHIDKEHHIO YPOBHSA TPEBOMKHOCTH M arpeccuu, a B 11-b
COOTBETCTBYMOII[asi paboTa He IpPOBOAWIACh. B KOHIlE BTOPOU YeTBEPTH
IIOBTOPHO OBLT paccyWTaH CPeAHUN OayiyT YCIIeBAEMOCTU I KaXKJOTO
yueHuKa (CpeIHUH 6aly1 yCIieBaeMOCTH IT0C/Ie SKCIIEPUMEHTA).

3ajgaua 3: OIEHUTH BJIMSHUE ICUXOKOPPEKIIMOHHBIX MEPOIPUATHI
Ha YCIIEBAeMOCTh oOydJaromuxcs IyTeEM CpaBHeHUS cpeaHero 6Oasuia
yCIIeBaeMOCTH B IEPBOU U BTOPOU YETBEPTU.

YceaoBue: 2 xiacca:

11-A (3KcriepuMeHTaIbHAsA rpymIa) — 30 yqgamuxcs (ni=30);

11-b (koHTpOIBHAS TPyHIIA) — 30 yJamuxcs (n2=30).

I'mmore3bri:

Ho, — ycmeBaeMoOCTh CTaplIEKJIaCCHUKOB 3a BTOPYIO YETBEPTH B
KOHTPOJIBHOU IPyTIIie U3MEHUIIACH CTATUCTUYECKH HE3HAUNMO);

H: — ycmeBaeMOCTh CTapIIEKJIACCHUKOB 3a BTOPYI) YETBEPTH B
SKCIIEPUMEHTAIFHOM TPYIITIe U3MEHIWIACh CTATUCTUYECKH 3HAUNMO.

MeToa MaTeMaTHYeCKOU 00padoTKu — G-KpuTepuil 3HAKOB C
ITIOMOIITbIO TaOImaHOTO IMpoIteccopa MS Excel.

Pe3yabTaThl CpeJHUX 0A/LJIOB YCIIEBA€MOCTH O0YJaIOUINXCH
B 9KCIIEPUMEHTAIBHON M KOHTPOJILHOU I'PyNIIax B KOHIIE MEPBOU
VI BTOPO¥ Y€TBEPTH IPEACTABJIEHbBI B CBOTHBIX Ta0JI. 3 U 4.
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Tabauua 3

CBogHasa TabJHIIA CPETHUX 0A/IJIOB YCII€BA€EMOCTH O0YyYAIOIINXCA
9KCIIEpUMEHTAIHBHOM rpynmnsl (11-A KjIacca)

B KOHIIE IIEPBOM U B KOHIIE BTOPOM YeTBEPTH

Cpennauii 6ast Cpenuauii 6ast
No n.0. yCIIEBA€MOCTHU yCIIEBAEMOCTHU
HUCIBITYEMOTO J10 rocJjie
SKCIIEpUMEHTA | SKCIIEpUMEHTa
1 A.O. 3,2 4
2 B.A. 4 4,5
3 b./I. 3,7 4,2
4 b.1. 4,5 4
5 b.K. 4,3 4,3
6 b.K. 4,5 5
8 I''A. 3,9 4,4
o J.I1. 3,2 3,9
10 .. 4,2 4,7
11 n.C. 3,9 3,7
12 K.E. 5 5
13 K.M. 4 4,5
14 JLLK. 4 4,7
15 M.T. 4,8 4,7
16 H.Y. 3,6 4,1
17 I1.2K. 4,7 4,7
18 C.M. 4,5 5
19 C.C. 4,5 4,9
20 C.T. 4,8 4,8
21 T.M. 3,3 4,2
22 Y.T. 4,5 5
23 O.1. 4,1 4,6
24 ®.JI. 4,3 4,8
25 X.T. 4,4 4,9
26 Y.A. 3,3 3
27 Y.K. 4,7 4,6
28 Y.H. 4,4 4,9
29 I1I.0. 4,7 5
30 II.C. 4,6 4,5
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Tabauua 4

CBogHasa TabJHIIA CPEeTHUX 0A/IJIOB YCIIEBAEMOCTH O0yYaIOIINXCA
KOHTPOJIbHOM rpymnmsl (11-B ki1acca)

B KOHIIE IIEPBOM U B KOHIIE BTOPOM YeTBEPTH

Cpennauii 6ast Cpenuauii 6ast
No n.0. yCIIEBA€MOCTHU yCIIEBAEMOCTHU
HCITBITYEMOTO 710 rocJjie
SKCIIEpUMEHTA | SKCIIEpUMEHTa
1 A.K. 3,7 4
2 AJL. 5 4,9
3 AJL 4,7 4,9
4 A.H. 4,3 4,3
5} A.C. 4,1 4,3
6 b.A. 4,7 4,4
7 b.H. 4,9 4,8
8 B.E. 3,8 4
9 B.JI. 4,3 4,5
10 B.JIL. 3,9 3,8
11 I'.N. 4 359
12 KK, 4,3 4,3
13 3.1. 4,7 4,9
14 N.K. 4,2 4,1
15 K.A. 4,4 4,3
16 JLLK. 4,8 4,7
17 M.K. 3,8 3,7
18 M.M. 4,4 4,6
19 M.M. 4,9 5,1
20 H.I0. 4,7 4,9
21 I1.C. 3,9 4,1
22 C.A. 4,7 4,7
23 C.B. 4,5 4,4
24 C.Aa. 4,8 5
25 C.C. 4,8 5
26 T.B. 4,3 4,5
27 T.B. 4 4
28 T.C. 3,6 3,5
29 ®.E. 3,9 4,1
30 X.C. 3,5 3,7

259



OOpaboTKa pe3yIbTAaTOB HCCIEeTOBAHUA.

Jlois Jl0OKa3aTeIbCTBa adPeKTUBHOCTH IIPOBEZIEHHOU
IICUXOKOPPEKIIMOHHON paboThl HEOOXOAMMO IPOBEPUTH CYIIECTBEHHOCTH
OTJIMUMN pe3yJbTaTOB TPeX IIap PAJIOB JIAHHBIX: 1) cpeaHue O6asIbl
yCIIEBAEMOCTH SKCIIEPUMEHTAILHOU Tpynmbl 70 (B KOHIlE TEePBOU
YyeTBEPTHU) U IIOCJIe SKCIlepuMeHTa (B KOHIle BTOPOU YeTBEPTH); 2) Cpe/HIE
6asIpl ycIieBaeMOCTH KOHTPOJIBHOU TPYHIIBI B KOHIIE NMEPBOU U B KOHIIE
BTOPOU UETBEPTHU.

3ameuanue. BpIOOp Merosla 00pPabOTKM JAHHBIX OIIPEEISAETCS
IIOKa3aHUAMHU K UCIOJIb30BAHUIO KpUTepus 3HAKOB G: MeTo.
WCIIOJIB3YETCA JUJIA OIeHKH CTaTHCTUYECKOU JIOCTOBEPHOCTU CJIBUTA IIOJ
BJIMSIHUEM 5KCIEPUMEHTAIbHBIX BO3/IEHCTBUN, IPUMEHAETCS JJIs CBA3HBIX
BBIOOPOK (0/1HA U Ta 3Ke TPyIINa UCHBITYeMBbIX JI0 U II0CJIe SKCIIEPUMEHTA),
KOJIMYECTBO HAOJIIOZIeHN B 000OMX 3aMepaxX COOTBETCTBYET TPeOOBAHUAM
(He meHee 5 u He 60J1ee 300).

Iman 1. Ha sToM sTane HeOOXOAMMO MPOBEPUTH CYIECTBEHHOCTD
OTJIMYUM yCII€eBa€MOCTHU MCIIBITYEMBIX 3KCIIEPUMEHTAJILHOU T'PynIibl 10 (B
KOHIIe IIEPBOU YeTBEPTH) U IocJie (B KOHIlE BTOPOU YeTBEPTU) IIPOBEJIEHUS
IICUXOKOPPEKIIMOHHOU pabOTHI.

Ycaoeue: sxciepuMeHTanbHas rpymma - 11-A kiaace (ni=30)

I'unome3suwt:

Ho — ycneBaeMoCTh CTapIIeKJIaCCHUKOB 11-A 3a BTOPYIO YeTBEPThH B
BKCIIEPUMEHTAILHOU TPYIINEe MOBBICUJIACH CTATUCTUYECKU HE3HAUNMO);

H; — ycnieBaeMOCTh CTapIIeKJIaCCHUKOB 11-A 3a BTOPYIO YETBEPThH B
BKCIIEPUMEHTAJIbHOU TPYIIIE NOBBICUJIACH CTATUCTUYECKU 3HAUMMO.

3HaueHus cpe/iHero Oasia yclieBaeMOCTH 70 U MOcJie MPOBeJIeHUs
IICUXOKOPPEKIITMOHHOU PpabOThl yYaluxcs SKCHEPUMEHTATbHOW T'PYMIIbI
IIOMECTUM Ha JIMCT «G-kp(Qkcm)» B pacyeTHyr Tabsuily mporpammbl MS
Excel (cton6buku B, C Ha puc.7).

B cronbiie D BBIYMC/IUM CIIBUTH «IIOCJIE» — «JIO»: B sdelike D4
3aj1aém popmysty

D4: =C4-B4 1 IPOTATUBAEM €€ 32 MapKep 3aloJIHeHUA 0 A4erku D33.

B aueirikax E33-E36 pazmectuMm ¢popMysIbl /11 TIOJICUETA KOJIUIECTBA
HyJIel, OTPUIATETbHBIX U MOJIOKUTEJIBHBIX CIBUTOB C TOMOIIBI0 (PYHKITUHU
=CYETEC/IU(OmnanasoH;KpnTepuin):

E33: =CYETEC/IU(D4:D33;0)

E34: =CYETEC/IN(D4:D33;">0")

E35: =CYETEC/IN(D4:D33;">0")
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L36 - e

A B C D E F G H
1 DKCMepHUMeHTANBHAA TPYTINa

2 Cpenrurit bann | Cpenmini bamn
Ne VCIIEBAEMOCTH 10 | VCIIEBAEMOCTH Cosur
3 3KCIIepHMEHTA nocue
4 1 32 4 08 < _capa
] 2 4 4.5 0.5
6 3 3.7 4.2 0.5
7 4 4.5 4 -0.5
o = 4_3 A4 2
28 25 4.4 4.9 0.5
29 26 3.3 3 -0.3
30 27 4.7 4.6 -0.1
N 28 4.4 4.9 0.5
32 28 4.7 5 03 Ay ] )
13 30 16 15 0.1 / =CYETEC/TX(D4:D33;0)
4 — E . Al i
35 |:|=|ZER_ — n k:—/ =CHYETECNTA(D4:D33;">0")
36 ™~ ILTIOC 20 4 — —
38 Gaym 6
39 p=0,05 p=0,01 \
40 8 6 =ECNH(D36<D37;D36;EC/INU(D36>D37;D37;"meTog HEI'I[:IHMEHHM”}}I‘
41
42 BmiBox: TTpurnMaercs rumotesa H1 «—| =EC/IM(D38<A40;"H1";"HO")
- mpH ypoBHe 3HAMMMOCTH| 0,01 «_F'_rcyy(11(D38<A40;D38>B40);0,05;0,01)

AR
Puc.7. Ucniosib3oBaHuEe KpUTEPUA 3HAKOB JJISI OLIEHKU

CTaTUCTUYIECKOU JOCTOBEPHOCTH CABUTA CPEHETO OaLia
YCIIEBA€MOCTH KCIIEPUMEHTAIBHOU rpynnbl Ha 6aze MS Excel

B saueiixe B35 momcuuThIiBaeM o0Ilee 4HMCI0 HaOMIOAeHWH (n) Kak
CyMMY IOJIOKUTEIBHBIX U OTPUIIATEJIbHBIX CIBUTOB:

B35: =D36+D37

B Hamem ciyyae n=20+6=26.

Gown PABHO YHCIY «HETUIIUYHBIX» CABUTOB (CABUTOB C MEHBIIUM
KOJIMYECTBOM 3HAKOB). 3HaueHUe IoMelaeM B suedky D38, pacuer
IIPOBEZIEM 11O popmyJie:

D38: =ECNN(D36<D37;D36;ECNIN(D36>D37;D37;"MeToa HEMpUMEHUM"))
[Tomyaum Goun=6.

ITo Tabaulle KPUTHUECKUX TOUeK G-KpUTEPHUs, HAXOAUM 3HAYEHUS,
COOTBETCTBYIOIIHE

[To Tabnune «Kpuruueckue 3HAUYeHUs KpUTepus 3HAKOB G i

YPOBHEN CTAaTUCTUYECKON 3HAYUMOCTH P<0,05 U pP<0,01» oOIlpeAessaemM
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KpuTtuueckue 3HaueHUsA Gip MIA Nn=26: Gp(0,05)=8, Gip(0,01)=6.
HalifneHHble 3HAUEHUs IIOMeEIaeM B s4erku A40 U B40, COOTBETCTBEHHO.
ComocraBisieM Gown € Gip: 6=6 (p=0,01).

I'paduueckoe npeacrasieHre Kputepus G «0Ch 3HAUMMOCTH ».

H]_ HO

3ona 3nayumocmu 3ona Heznavyumocmu

P
<

Gomn= G0,01:6 G0,05=8

Jlnisga  aBToMaTus3amuu — Opollecca  MOXKHO  BOCIHOJIb30BAaThCA
dopmynamu:

D42: =ECJIN(D38<A40;"H1";"HO")

D43: =ECJIN(U(D38<A40;D38>B40);0,05;0,01).

Takum obpaszoM, cpefHue OasIbl YCIIEBAEMOCTU CTapIIEKJIaCCHUKOB
B OKCIEPUMEHTAJIbHOU TPYIIiEe B KOHIIE BTOPOU YETBEPTH CTATHCTUUECKU
3HAQYMMO IIOBBICHJIUCh II0 CPaBHEHUIO CO CpeHMMHU Oasiamu,
MIOJIyYeHHBIMU B KOHIle IIepBOM dYeTBepTH (p=0,01), NTPUHUMAETCA
runoresa H;.

Iman 2

Ycaoeue: KonrtpospHas rpynma — 11-b (n.=30);

I'unome3suwt:

Ho — ycmeBaeMoCTh CTapIeKJIaCCHUKOB 11-b 3a BTOpyI0 4eTBepTh B
KOHTPOJIbHOU IPyTITie NOBBICUJIACH CTATUCTUYECKU HE3HAUNMO);

H, — yceBaeMocCTh cTapiiekjacCHUKOB 11-b 3a BTOpyIO yeTBepTh B
KOHTPOJIBHOU IPyTIie MOBBICUIACH CTATUCTUYECKU 3HAYNMO.

CkonupyeM JHUCT «G-kp(Jkcn)», MEperuMeHyeM HOBBIM JIMCT B «G-
kp(Koutp)» Y 3aMEHUM coJep:kumoe dAudeek B4:D33 Ha maHHBIE CO
CpeIHUMU OaylJlaMU yCIieBaeMOCTH KOHTPOJILHOU TPYIIIbI U3 TabJ1.5.

B ob6miem ciydae, JOMOJHUTEIBHO HEOOXOAUMO MOMEHATH TOJIBKO
KpUTHUUueckue 3HaueHus Gy B Auelikax A40 u B40, HO B JaHHOM IIpUMepe
3HaUEeHHEe N He U3MeHWI0Cch (N=26) 1 3HaueHus1 Gyxp OCTATUCH MPEKHUMU:
Gip(0,05)=8, Gip(0,01)=6. B sueiikax D42 n D43 aBTOMaTHUYECKU IIOJIyUeH
BBIBO/I.

ComocraBsieM Gowmp € Gip: 11>6 (p>0,01).

Takum ob6paszoM, cpeHUe 6aJJIbl YCIIEBAEMOCTH CTapIIEKIACCHUKOB
B KOHTDPOJIBHON TpyIlle B KOHIIE BTOPOM YETBEPTU HU3MEHUJIUCH
CTaTHUCTUYECKH HE3HAYMMO II0 CPaBHEHUIO CO CpeJHUMH Oasuiamu,
IIOJIyYEHHBIMU B KOHIIEe IIepBOM dYeTBeEPTH (p>0,01), NPUHUMAETCSA
runoresa Ho.
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Fa6 - I

A B C O
1 KouTponbHas rpymma
2 Cpenumit bann | Cpennmit bamn

Ne ycregaeMocT 1o | verepaemoct | Coeur
3 ARCTICPIIMEHTA IIaCIe
4 1 3.7 4 0,3
. 2 5 4,9 0,1
6 3 4,7 4,9 0,2
7 4 4.3 4.3 0
8 3 4.1 4.3 0,2
9 6 4.7 4.4 03
10 7 4,9 4.8 0,1
28 25 4.8 5 0.2
29 26 4.3 4,5 0,2
30 27 4 4 0
31 8 3.6 3.5 0,1
32 29 3.9 4.1 0,2
33 30 3.5 3.7 0,2
34
35 |:l=|Zﬁ HY.TH 4
36 ILTHC 15
v MHHYC 11
38 Gaym 11
39 p=0,05 p=0,01
40 8 i}
f“ . @00
42 BriBox: IIpuHnMaeTca rumnoresa|HO
43 IPH VPOBHE 3Ha49uMocTH| 0,01

AA

Puc.8. Ucniosib30BaHUE KPUTEPUA 3HAKOB JJIA OIEHKU
CTAaTHUCTUYECKOU IOCTOBEPHOCTH C/IBUTA CPETHEr0 fasLia
yCIIleBa€eMOCTH KOHTPOJIbHOU rpynmnbl Ha 6asze MS Excel

CnemoBaTesIbHO, IOJT BO3/IEHCTBUEM IICUXOKOPPEKITMOHHON pabOThI B
AKCIIEPUMEHTAJIbHOM TPYIIIE 10 CPABHEHUIO C KOHTPOJIBHOU yCIIEBAEMOCTD
CTApIIEK/JIACCHUKOB 3a BTOPYK 4YeTBEPTh IOBBICUJIACH CTATUCTHUYECKU
3HAaUYMMO (p=0,01).

BBIBO/I: TakuMm obpa3om, UCIIOJIb3YsI MaTeMaTUUYeCKUe METObI: t-
kputepuil CTbio/IeHT, K03 dUIlMeHTa paHTOBOU Koppeaanuu CoupMeHa u

263



G — Kpurepudl 3HAKOB Ha IIpuMepe TMPAKTUYECKOW 3aJlauu
IICUXOJIOTUYECKOTO MCCIeOBaHUsA, ObLIU TOATBEPK/IAEHBI 00€e TUIIOTEe3bl
(4acTU4YHO):

1) Ha ypPOBEHH YCIIEBAEMOCTH OOYYAIOIIUXCS OKA3BIBAIOT BJIUSHUE
COLIMIbHO-TICUXOJIOTHYecKre  (aKTOphl, Takhe KakK: JIMYHOCTHAs
TPEBOKHOCTD, GU3NUECKAA arpeccus U ceMelHas aJlanTanus.

2) MICUXOJIOTUYECKas KOpPEKIUA JTAHHBIX COITUAJIBHO-
IICUXOJIOTUYECKUX  (AKTOPOB  CIOCOOCTBYEeT  IIOBBINIEHUIO  YPOBHS
yCIIEBAEMOCTH 00y4JaIOIINXCs.
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TECTOBBIN KOHTPOJIb 3HAHUM

KoHTpoJ/IbHBIE TECTHI K MEPBOMY pasaesry

1. CKOJIPKO CIEMHUAJIBHBIX IITKAJI U3MEPEHUA IMPUMEHAIOTCA
JUIA OMpeieIeHUsA 3HAY€HU U IICUXO0JOTHYECKOT0 IIpU3HaKa:

a) ojHa

b) nBe

c) Tpu

d) uertnipe

2. Yro Bxoaut B ¢opMyJly pacyera IapaMeTpU4ecKOro
KPpUTEPHUA:

a) TOPsAKOBas IIKaJa

b) HOMHMHaTHBHAaA IIKaJa

C) IIKayia paBHBIX OTHOIIIEHUU

d) omeHka mucnepcuu

€) WHTepBaJIbHas IIKaja

3. Henapamerpuyeckue KpUTEepHH NPHMEHSIOTCA K
VICIIOJIb30BAHUIO:

a) cpenHe apudMeTHYECKUX 3HAUeHUH

b) craHmapTHBIX OTKJIOHEHUN

c) Jucmepcuu

d) mopsAAKOBBIX (PaHT) IICUXOJOTHYECKHUX ITOKa3aTesen

4. YKaKuTe HU3KUU YPOBEHb CTATUCTUYECKON 3HAUYMMOCTH
KpUTEPHUA:

a) p<0,01(1%)

b) p < 0,05 (5%)

c) p < 0,001 (0,1%)

5. BpIOepuTe OOCTATOYHBIN YPOBEHb CTATHCTHYECKOU
3HAYUMOCTH KPUTEPUA:

a) p<0,01(1%)

b) p <0,05(5%)

c) p < 0,001 (0,1%)

6. BpigesuTre  BBICHIMHA YPOBEHb  CTaTHCTHYECKOU
3HAYUMOCTH KPUTEPUA:

a) p<0,01(1%)

b) p <0,05(5%)

c)p < 0,001 (0,1%)

7. CKOJIBKO KJIACCOB JIOJI’KHO OBITH B IIOPA/IKOBOM IIKAJIE:

a) onauH

b) nBa

c) Tpu

8. B mopaakoBoM INIKajJie HUCTHHHOE PAaCCTOAHHE MEKIy
KJIACCAMM:

a) HU3BECTHO

265



b) HeusBecTHO

C) OTCyTCTBYET

9. K /gaHHBIM, IIOJYYEHHBIM B MOPAJAKOBOM IIIKaJIe,
NPUMEHSIIOTCA METOAbI:

a) IapaMeTpuYecKue

b) HemapameTrpuueckue

10. IlopaakoBasa mIKajJa — IIKaJa I0OCAEI0BaTEJIbHOCTH
3HaUE€HUU MPpU3HaKa:

a)a

b)uer

C) B 3aBUCHMOCTH OT 3Talla 9KCIIEpUMEHTA

11. Kaxk Ha3bIBaeTcH IIKaJa, B KOTOPOHU
KJIaccuUuKaIiOHHbIE AYEeHKH (xs1accol) o0pa3yroT

MOCJIEAOBATEIBHOCTh OT AYEHKH «CaMO€ MaJioe 3HaueHHe» K
AYEerKe «caMoe OOJIBINOE 3HAYEHUE»

a) HOMHUHATUBHAaA

b)untepBanbHas

c) IIIKaJia paBHBIX OTHOIIIEHUH

d)mopsimkoBas (OpaAuHAIbHA)

12. IlocienoBaTejIbHOCTh 3HAYEHUU IICUXOJIOTHYECKOTrO
NMPU3HAKA C UCIIOJIb30BAHUEM PAHKHPOBAHUA — ITO NIKAJIA:

a) MOpSAKOBas

b)HOMMHaTUBHASA

C) UHTepBaJIbHAs

d) paBHBIX OTHOITIEHUH

13. CKOJIBKO BBIIEJIAIOT BADUAHTOB HOMUHATUBHOM IIKAJIBI:

a) OouH

b) nBa

c) Tpu

d) ugerbipe

e) IATh

14. HoMuHaATHBHAaA IIKAJIA XapaKTepU3yeTcAa Kak:

a) KOJINYeCTBEeHHAas

b) xauecrBeHHas

C) B 3aBUCHUMOCTH OT CUTyalluH

15. Cio:KHBIH BapHaHT HOMHWHATHBHOH IOHKAJbI —
KJIaccuPpUuKanma aueek:

a) OJHOH

b) mByx

c) Tpex

d) GoJbire Tpex

16. HoMuHaTUBHAas IIKAJIa UMeeT HHTEPBAJIbI:

a) 7za

b) mer

C) B 3aBHUCHUMOCTH OT IIEPEMEHHBIX
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17. K kakoMy BapHaHTy HOMHHAaTHUBHOU HIKAJIbI OTHOCHUTCA
AUXOTOMHUYECKAA IIKAJIA:

a) IMPOCTOMY

b) cioxHOMY

C) CMeIIaHHOMY

18. Kaxk Ha3piBaeTrca I1IKajJa, KiIacCH(PUIIUPYIOIAA
3JIEMEHTHI IO MPHU3HAKY «0OJIbIIIE HA HECKOJbKO €IUHHUI[ U
MeEHbIIIE€ HA HECKOJIBKO €IUHHUII»:

a) HOMHHaATHUBHAasA

b) mopsimkoBas

C) WHTEpBaJbHAsA

d) paBHBIX OTHOIIEHUI

19. IHTepBaJIbHAA IIKAaJa — 3TO IIKaJa, IJAe KaxKaoe U3
BO3MOKHBIX 3HAUYEHWH IPU3HAKA OTCTOUT OT JAPyroro Ha
PacCCTOAHUM:

a) HEH3BECTHOM

b) camom OosibIIOM

¢c) caMOM MaJIOM

d) paBHOM

20. Uro He ABJJAETCA XapaKTEPHBIM /JJI1 HHTEPBAJIbHOU
IITKAJIBI:

a) HOPMaJIbHOE pacIpesejieHre 3Ha4eHus ITpU3HaKa

b) cpemnee apudmMeTHUECKOe 3HAUEHHE

C) cpeaHee KBaApPaTHUYHOE OTKJIOHEHUE

d) pamxupoBaHuTE

21. Kak namepsaercsa HHTepBaJIbHaA IITKAJIA:

a) KadyeCTBEHHO

b) kosmuecTBeHHO

C) He U3BECTHO

22, HHTepBajibHasA IIKaJa HMeEET €eCTECTBEHHYI) TOYKY
orcuera (0):

a) 7za

b) Her

C) HyJIb yCJIOBEH

23. HNHaTepBasIbHAA IIKaJla HMeEeT KadeCcTBEHHOe
N3MeEpPEeHHe:

a) za

b) He umeer

¢c) HMHOTrJa

24. B mikaJjie OTHOLIIEHUH KJIAaCChl 0003HAYAIOTCA:

a) UMeHaMUu

b) mazBanuaMu

C) YHCJIAMH, KOTOPHIE IIPOHOPIIMOHAIBHEI APYT APYTY

d) panramu
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25. IIIkasia paBHBIX OTHOIIEHHUH IpeAIoJaraer HaJIunJdue
HYJIEBOH TOUKH OTCUETAa:

a) ma

b) mer

¢c) HHOTAA

d) He usBecTHO
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ATaJI0OHbI OTBETOB K KOHTPOJIbHBIM TeCTaM
IepBoOro pasaeJia

NO 11/ [IpaBUJIbHBIN
OTBET
1. d
2, d
3. d
4. b
5. a
6. ¢
7. c
8. b
0. b
10. a
11. d
12. a
13. b
14. b
15. c,d
16. b
17. a
18. ¢
19. d
20. d
21. b
292, c
23, b
24. c
25. a

269



KoHTpoJibHBIE TECThI KO BTOPOMY pa3esry

1. Kakaa mkajsa m3aMepeHUs ICUXOJOTHIYECKOTr0o MpHU3HAKa
ABJIAETCS XapaKTepHOM /i t-kpurepuii CThIOZIeHTA:

a) HOMHHaATHUBHAasA

b) mopsakoBas

C) WHTEepBaJbHAsA

d) paBHBIX OTHOIIEHUH

2., ®dopmysa uucaUTeNA AJA pacuera t-kpurepui
CrpIoieHTa BKJIIOYAET:

a) Pa3HOCTh MEKAY CpeAHe apu(PMeTHUIeCKUMU 3HAUEHUAMU

b) pasHoCTb Mexkay IpoIeHTaMu

c) omubKy cpeaHen

d) craHmapTHOE OTKJIOHEHHE

3. dopmysia YHCAWUTENA JiA  pacuera  MeToja
XapaKTepUCTUYECKNX HHTEPBAJIOB BKJIIOUAET:

a) Pa3HOCTh MEXKY CpeJHe apu(PMeTHUYeCKUMU 3HAUYEHUAMHU

b) pasHOCTb MeK/Ty MPOIEHTaMHU

c) OIHUOKY cpeaHen

d) cranmapTHOE OTKJIOHEHHE

4. K mapamMeTrpuyeckuM MeTO4aM HE OTHOCATCH:

a) t-xpurepuii CTblo/ieHTa

b) MeTos XapaKTepUCTUUYECKUX HHTEPBAJIOB

c) koaddunmeHtT r — [ITupcona

d) xoaddunmenrt rs — CimpmeHa

5. YciaoBue Jisi pacuera MeTOJa XapaKTepUCTHYECKUX
VMHTEPBAJIOB (BBIOOPKHU MCIBITYEMbIX):

a) ojHa

b) nse

c) Tpu

d) GoJee Tpex

6. B uem cxozacrBo ¢dopmysibl isi pacdyera t-Kpurepuu
CThI0IeHTa 1 METO/1a XapaKTEPUCTHYECKINX HHTEPBAJIOB:

a) YUCIUTEJIAX

b) 3mamenaresax

C) OTCYTCTBYET

7. B uem oriauuue ¢opmya A pacuera t-Kpurepuil
CThI0/I€HTa U METO/Ja XapaKTEPUCTHUECKNX HHTEPBAJIOB:

a) YUCIUTEJIAX

b) 3mamenaresax

C) OTCYTCTBYET

8. CymHocTth MeTOAA XapaKTEepUCTUYECKHUX HHTEPBAJIOB
3aKJIIOYAETCS B ONpPeaeIeHUN:

a) paHra

b) mpouenra
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C) MPOIEeHTa U ero OINOKU
9. Cpeanee apudmMernuyeckoe 3HaueHHE 1A pacuera t-
kputepuii CThIOJeHTAa BhIUYHCAAETCA Mo popMmyJie:

a) }ap = ﬁ
n
b) )_Cap = in
n
C) )_Cap = Xi

n

10. Yka:xkure (GopMyJIy I pacuera crerneHeu ¢cBoooasl (V)
t-xkpurepuii CTel0ZIeHTA:

a) V=n;+n.

b) V=n;-n.

¢) V=(n;+n.)-1

d) V=(n;+n.)-2

11. YcjaoBUe AJiAd Ha3HaueHUus tun-KputTepuii CrblogeHTa
(BBIOOPKHU UCIIBITYEMbBIX):

a) ojHa

b) ase

c) Tpu

d) OoJtee Tpex

12. OIIEHKAa IOCTOBEPHOCTHU pasaunaun 3HAYEHUN
IICUXOJIOTHYECKOT0 MPH3HAKA B IIapaMEeTPUYECKHX MeTOoAax
BBIABJIAETCS B:

a) cpenHee apudMeTUIeCKUX 3HAUEHUAX

b) mporenrax

C) paHrax

13. KoapPpunuenr snueitHou koppessuuu no K. Iupcony —
I IO3BOJIAET MIPAMO OIEHUTH Pa3/INUUA B:

a) paHrax

b) mpomnenrax

C) CpeHUX

14. 3HaYeHHUA  ICHXOJOTHYECKOTO IPHU3HAKA  IpU
HCHOJIb30BaHUN KoddPunuenra r — IlupcoHa a0MKHBI OBITH
V3MepEeHBI 10 HIKaJIe:

a) TMOPSAIKOBOU

b) uHTEpBaANBHOUI

C) HOMHHATHUBHOH

d) paBHBIX OTHOIIEHUH

15. Kakyo creneHb KOPPEJAIMOHHOU CBA3ZU MEMXKIY
IIpU3HAKAMU He oTpa:kaeT ko3¢ dumueHt r — Ilupcona:

a) JUHEUHYIO

b) npsmyio

C) PaHTOBYIO
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16. ITapaMmeTpuYecKkrie KpUTEPUU — 3TO KPUTEPUH, KOTOPbIE
BKJIIOYAIOT:

a) OIIEHKY JUCIIEPCHUU

b) cpenHee apudmeTHUeckoe 3HaUEHHE

C) UHTEPBAJIbHYIO IITKAITY

d) HOpMasIbHOE pacmpeziesieHre TpU3HaKa

€) Bce BBINIIEYKa3aHHOE

17. [lapameTpuyeckue KpUTepuN — 3TO KPUTEPUHN, KOTOPbIE
He BKJIIOYAIOT:

a) OIIEHKY JUCIIEPCHUU

b) cpennee apudmeTHueckoe 3HaUEHHE

C) HHTEPBAJIbHYIO IITKAJTY

d) HOpMasIbHOe pacupejiesieHre MpU3HaKa

€) paHXUpOBaHUE

18. ITapamerpuueckuii KO3 PUIIUEHT KOPPEJAIUU — ITO
K03 PpunueHT:

a) rs— CrnupMmeHa

b) r - IMupcona

19. Omnpeneaure dopmyay s pacuera tour-KpUTEepuu
CrprogeHra:

a) t =

amn

Pl_PZ

m” +m,’

:

P+P
b) tDM}’l = 1 2
m’ +m,’

:

-1 gl
Xap + Xap

C) tf)Mn = 2 2
m,_+m,
5 _x

Q t, -

amn 2 2
m,_+m,

20. Omnpeneaure @opmyay aaa pacuera toun MeETOAOM
XapaKTEPUCTUYECKUX UHTEPBAJIOB:

I 1l
Xop T Xgp

:

a) t =

amn

:

2 2
m,_+m,

7 o_x!

b) t,, = oY

omn 2 2
m,_+m,
P+ P,
2 2
m,+m,

P, - P
d) t3/|/lﬂ = 12 2 2
m,=+m,

:

c) t =

omn

i
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ATaJI0OHbI OTBETOB K KOHTPOJIbHBIM TeCTaM
BTOPOTO pasjeJsia

Ne /1 [IpaBUJIbHBIN
OTBET
1. c
2, a
3. b
4. d
5. b
6. b
7. a
8. c
9. b
10. d
11. b
12. a
13. c
14. b
15. c
16. e
17. e
18. b
19. d
20. d
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KoHTpoJIbHBIE TECTHI K TPEThEMY Pa3Jesry

1. Q — kpurepuii PozeH0aymMa OTHOCUTCA K KPUTEPUIM:

a) IMmapamMeTPUYECKHM

b) HemapameTpuueckuM

2. Q - kpurepuinn Po3enbayma wucCHoJab3yeTcs A
BBIABJIEHUS  CTATHCTUYECKOM  JIOCTOBEPHOCTH  Pas3IHIHI
HFICCJIEIYEMOTO IICUX0IOTHYECKOTO MMPU3HAKA B:

a) pacrpeneaeHun

b) corslacoBaHHOCTH U3MEHEHUH

C) caBUTax

d) ypoBHe

3. /JlaHHBIE IICHXOJIOTUYECKOI0 HCCJIAE€A0OBaHUA IIpH
npumMeHennu Q — xpurepus PoseHOayma g0/I3KHBI OBITH

IPeJACTABJIEHbI B IITKAJIE:

a) HOMHMHATUBHOM

b) mopsaxoBoi

C) UHTEPBAJIbHOU

4. Kakme Kjacchl O/KHBI OBbITh IIpPEeJACTaBJE€HbI B
nopAakoBou mkajie Q — kpurepusa Pozen6ayma

a) HHU3KHUU

b) cpennuii

C) BBICOKUI

d) Bce BhIllIEyKa3aHHbIE

5. IlepBbIM pagOM OpH OpuUMeHeHHH Q — Kpurepus
Po3eHOayma cuuTaeTrcs TOT PAJ, I/le 3HAYEHUA:

a) HIDKe

b) BblmIe

C) cpemHUeE

6. BropsIM pAaoM npu HUCHOJAb30BaHMU Q — Kpurepuu
Po3enb6ayma cuuTaercs TOT PA, I/l€e 3HAYECHU:

a) cpeaHUeE

b) BblmIe

C) HIXe

7. Omnpenenaure (¢opmyay pacdyera 3IMIIHUPUIECKOTO
3HaueHus Q — kpurepuii Pozenbayma:

a) QaMn= Si-S.

b) QSMH= Sz' S1

C) Q:—)Mn = Sl + S2

8. Kpurepuit MaHHa-YUTHHU OTHOCHUTCH K:

a) HeIllapaMeTPUYEeCKUM

b) mapamerpuueckum
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9. Onpenenure sMnupuueckyo BeaunuuHy U — Kpurepum
ManHa-YuTHHU 110 popmyJie:
n(n, +9

a) U amn = (nl * nz) + 2 TX
n,(n, +1
b) U, = -n)+ Dy,
n (n, +1
C) Ue,mz = (nl +n2)+M_TX
10. Pazanunsa MEXKAY JABYM S BBIOOpaMH npu
M CII0JIb30BaAaHUU Kpurepusa MaHnHa-YUTHU ABJIAKOTCH
JOCTOBEPHBIMMU €CJIN:
a) UaMrI = UKp

b) Usyin = UKp

C) Usun < UKp

11. B xako¥Wl mIKajie MOryT ObITh IIPE€JACTABJIE€HbI JaHHbIE
IICUXO0JIOTHIECKUX VICCJIEIOBAaHU npu VICIIOJIb30BaHUU
Kpurepua @* Ouinepa:

a) HOMHHATUBHOI

b) mopsakoBoi

C) UHTEPBAJIbHOU

d) paBHBIX OTHOIIIEHUH

e) JIIbou

12. Kpurepuni ¢* @umepa nDO3BOJAET OIEHUTH
JIOCTOBEPHOCTH PA3JINUHNU IICUXOJIOTHYECKOTIO IIPU3HaKa:

a) B CpeIHUX 3HAUEHUIX

b) mucnepcusax

C) MO IMPOILIEHTHOU J0Je

13. Hcnoas3oBanue H — kpurepusa Kpyckaaa-Yosiuca
IIO3BOJISE€T BHIABUTH YPOBEHb Pa3JIMUUN OJHOBPEMEHHO MENKIY
KOJINYECTBOM BBIOOPOK:

a) Tpu

b) uetnipe

c) Oosiee ueThIpex

d) Bce OTBeTHI IIPAaBUJIbHBIE

14. KosudyecTBO cremeHed CBOOOABI IPU MCIOJIb30BAaHUU
kpurepusa Kpyckana-YoJsinca onpejaessierca no ¢popmyJie:

a) Vv=C-2

b) V=C+2

¢c) V=C+1

d V=C-1

15. Bce umHauBHUAya/IbHBbIE IIOKA3aTeJU IICUXOJOTHYECKUX
IIPU3HAKOB npu ucnojabzopanuu H — xkpurepua Kpyckaia-

Yosiuca nmoajiezkar:
a) HaXOXKIEHHUIO CpeaHero apuMeTHUYECKOr0 3HAUEHUS
b) ompeneneHn0 cTaHAPTHOTO OTKJIOHEHU S
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C) OIIpe/AesIeHUIO IIPOLIEHTHOM! JJOIH

d) paHXuUpOBaHUIO

16. Kakoil u3 ykazaHHBIX HellapaMeTPUYECKHX KpUTepHeB
ABJIAETCSA MHOTO(PYHKIITNOHAJTBHBIM:

a) Q — xpurepuii Pozenbayma

b) U - kputepun ManHa-YUTHU

c) H — xpurepuii Kpyckana-Yosuca

d) ¢* — kpurepuii Purmepa

17. Kakoll n3 HemapaMeTpu4yeCKUX KpUTEPHEB BbIABJAET
JIOCTOBEPHOCTH PA3JIMYNU MO IMPOIMEHTHOM /10JI€ BCTPEYaeMOCTH
apderTa NCUX0JIOTNYeCKOro Npu3Haka ImyreM CPaBHEHUA JABYX
BBIOOPOK:

a) Q — xpurepuii Pozenbayma

b) U - kputepun ManHa-YuTHU

c) H - xpurepuii Kpyckana-Yosuiuca

d) ¢* — xpurepuii Pumrepa

18. BblgesuTe HemapaMeTpUYeCKUN KpUTEpHUU A
BBIABJIEHUS CTATHCTUYECKOUW 3HAUMMOCTH Pas3/iMuvid B YPOBHE
HCCJIeyeMOro IIPU3HaKa MeKAy TpeM:A BHIOOPKaMMU:

a) Q — kpurepuii Pozenbayma

b) U - kpurepun ManHa-YUTHU

c) H - xpurepuii Kpyckana-Yosuiuca

d) ¢* — xpurepuii Pumrepa

19. Kakue marematTuueckue MeTOAbI HCHOJIB3YIOTCA IJIA
BBIABJEHUS CTAaTHCTHYECKOW 3HAYUMOCTH Pa3juIuid B
pacipeae/jeHNd NoKa3aTeiel ICUX0JI0THUeCKNX MPU3HAKOB

a) Q — xpurepuit Pozenbayma

b) U - kpurepun ManHa-YUTHU

c) ¢* — xpurepuit Purepa

d) y2-kpurepuii [Iupcona

20. YTO MO3BOJIAET MPOBECTH KPUTEPUH ) 2:

a) COIOCTaBJIEHUE SMITUPUUECKOTO pacrpeeaeHus C
TEOPETUUECKUM pacIpeie/ieHueM

b) comocraBseHue ABYX SMIIMPUUECKUX PaCIIpe/ieIeHUI

C) COIIOCTaBJIEHUE OJITHOBPEMEHHO Tpex U OoJiee paciipeaeieHui

d) Bce BhINIIEyKa3aHHOE

21. B kakoH HIKaJjIe MO3BOJIsEeT CONMOCTaBUTH pacnpeiejieHue
IICUXO0JIOTHYECKUX IPU3HAKOB KPUTEPHH Y 2:

a) HOMWHATHUBHOH

b) mopsnkoBoi

C) UHTEPBAJIbHOU

d) paBHBIX OTHOIIEHUH

e) obou
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22, YKa:KuTe 00b€EM BBIOOPKHU NPHU HUCHOJIb30BAHUHU Y2 —
kpurepui IIupcona:

a) n=30

b) n< 30

c) n=30

23. TeopeTuueckass 4acToTa A KasKI0N AYEHKU TAOIHIIBI
IIPU UCIIOJIB30BaHUH (2 — Kputepui [lupcona go/xHa ObITh:

a) fTeop =5

b) freop <5

c) freop=5

24. KoaddpunueHnr paHropom koppeaanuu rs CnupMmeHa —
3TO METOJ;:

a) HeIllapaMeTPUYEeCKHUH

b) mapamerpuueckuit

25. Kakoll u3 HenmapaMeTpu4YeCKUX MeTOJAO0B HUCHOJIb3yeTCHA
JUIsI BBIABJIEHUSI CTENEHHU COIJIACOBAHHOCTH U3MEHEHUU
IICUXO0JIOTUYIECKUX IPU3HAKOB:

a) koaddunmeHT JINHeNHOU Koppeanuu r-Ilupcona

b) kosaddumuenT panropoit koppesnsauuu rs Cnupmena

26. HaszoBure ycjoBUE JIsi BBIABJIEHHUS JOCTOBEPHOCTH
CTENIEHU COIVIACOBAHHOCTH HU3MEHEHUUN IICHUXOJOTHYECKUX
NPU3HAKOB C HCIOJb30BaHUEM I's — Ko3dPunueHra paHroBou
Koppeaauuu CnvupMmeHa:

a) JBa IICHUXOJIOTHYECKUX IMPU3HaKa

b) ABe BHIOOPKM HCIIBITYEMBIX

C) TpHU BBIOOPKU HUCIIBITYEMBIX

d) GoJiee Tpex BEIOOPOK HCIBITYEMBIX

27. Ilokazanua (ycjoBuA) /A NOPUMEHEHUSA TI's —
ko3¢ punrmeHTa paHropou koppeasauuu ConupmeHa — 3TO
HaJIMJuue:

a) JBYX BBIOOPOK HCITHITYEMBIX

b) Tpex BBIGOPOK UCIIBITYEMBIX

c) Oosiee Tpex BBIOOPOK UCIBITYEMbBIX

d) aByx mepapxuil wiu Npoduaen MCUX0JOTHIECKUX MPU3HAKOB

28. Bpioop xko3¢dduIHMEeHTa PAHTOBOM KOPPEJIAIN
CoupmMeHa rs HUCHOJb3YyeTCA /s BBIABJIEHHUS JOCTOBEPHOCTU
Ppas3InuYui ICUXO0JOTUIECKOT0 MPU3HaKa B:

a) ypOBHE

b) pacmnpenenenuu

C) CTEINeHU COTJIACOBAaHHOCTU U3MEHEHUN

29. Kputnueckue 3HaueHUA BHIOOPOUYHOro kodddummuenra
KOppeJjssiiud PaHroB (I's) MeXKAy ABYMS IICHXOJIOTHUYECKUMU
NpU3HaAaKaMM ¥ YCJIOBHEM — OJHA BBIOOPKA HCHBITYEMBIX
omnpeaesaercs mo:

a) N — KoJImuecTBY UCIBITYEMBbIX, Y4aCTBYIOIIUX B PAHKUPOBAHUU
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b) N — KoIM4ecTBY ICHUXOJOTHYECKHX ITPU3HAKOB, YYACTBYIOIIUX B
paHXXUPOBAHUU

30. Kputnueckue 3HaueHUudA KOI(P@PUIHEHTA KOPpeEaAluN
paHroB (rs) MeKay JAByMs TPYHNIOBBIMH HeEpPapXUAMHU
IICUXOJIOTUYECKNX NMPU3HAKOB (mau mpoduiei) omnpeaeasaercs
no:

a) N — KOJIMYeCTBY UCHBITYEMBIX, YIACTBYIOIUX B PAHKHPOBAHUU

b) N — KOIWYECTBY ICUXOJOTHYECKUX MPU3HAKOB, YUACTBYIOIIUX B
paHXXUPOBAHUU

31. CreneHpb COIJIACOBAaHHOCTH N3MeHEeHUN
IICUXOJIOTUYECKUX  INPU3HAKOB CTAaTHUCTHYECKH  3HauYuMa
(mocroBepHas) HmpM HCHOJIb30BAaHUU KO3 PHUIIMEeHTa PAaHTOBOU
Koppeaanuu rs CnupMeHa, ecJjIm:

a) I's smn. = I's kp.

b) I's smn. < I's kp.

C) I's smn. 2= I's xp.

32. UYtro mo3BoJiAEeT ONpeaeJUTh METOJ PAaHTOBOU
koppeaanuun ConupMeHa MeKAYy JABYMS IICHXOJIOTHUECKUMMU
NnpuU3HaKaMu Wi JaBymMa  npoduwiaavu  (mepapxuaMmu)
NMPU3HAKOB:

a) creneHb (CUIy WU TECHOTY) KOPPEISAIIMOHHON CBA3U

b) KoppesSIuOHHYI0 3aBUCUMOCTD

C) HaIpaBJieHUEe KOPPEJIAIMOHHOU CBA3U

d) Bce BbIllIeyKa3aHHOE

33. Kak Mmoryr ObITh M3MEPEHBbI CABUTU IMCHUXOJOTHUYECKUX
TMoKasareJjied MmoJ BAUSHUEM SKCIIEePUMEHTAJbHBIX BO31€CTBUM
C UCnoJib3oBaHueM G — KpuTepu 3HAKOB:

a) KOJIMYECTBEHHO

b) kagecTBeHHO

C) KOJWYECTBEHHO M KaueCTBEHHO

34. Kpurepuii 3HakoB G mHcCHOJb3yeTcs IJfA OIEHKU
CTATHCTHYECKOUW /IOCTOBEPHOCTH C/JABUIAa ICHUXOJIOTHYECKOTO
NMPU3HAKA B:

a) YpOBHE

b) pacnpenenenun

C) CTemeHH COTJIACOBAHHOCTH U3MEHEHUH

d) moj BAUSHUEM 3KCIIEPUMEHTATLHBIX BO3/I€HCTBUU

35. CKOJIBKO BHJAOB CABUTOB  BBIJEJIAIOTCA  IIPH
HCIIOJIb30BAaHUU KPpUTEPHUA 3HAKOB G:

a) onauH

b) nBa

c) Tpu

d) ugerbipe
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36. Kakue BHIbI CABUTOB BBIJIEJIAIOTCSA IIPU UCIOJIb30BAHUH
KpuTepua 3HakoB G:

a) TUIHUYHBIE

b) HeTunmMuHbIE

C) HyJIEBBIE

d) Bce BhIIlIEyKa3aHHEIE

37. Kakume BuAbI CABHIOB HCKJIIOYAIOTCA U3 pacuyera
KpuTepusda 3HAaKOB G:

a) TUIINYHBIE

b) HeTunmMuHbIE

C) HyJIEBBIE

38. Uro cumrTaerci KPUTHYECKHUM 3HAUYEHHEM KpUTEPUSd
3HaKOB G:

a) CyMMa TUIIUYHBIX U HYJIEBBIX CIBUTOB

b) cymMMa HETUITMYHBIX U HYJIEBBIX CABUTOB

C) Pa3HOCTh MEXKAY TUIIUYHBIMU 1 HETUIINYHBIMHU CIBUTAMH

d) cymMMa TUIUYHBIX M HETUIIUYHBIX CABUTOB

39. Uto cumTaercs SMIMPUYECKHM 3HAUEHUEM KpPpHUTEPHS
3HakKoOB G:

a) CyMMa TUIINYHBIX CIBUTOB

b) cymma HyJIEBBIX CIBUTOB

C) CyMMa HETHUITUYHBIX CIBUTOB

40. Ha kakoe HanmpaBJIeHHE U3MEHEHHUH IICUX0JIOTHYECKOr0
IPpU3HaKa IIPH HCIIOJIb30BAHUHN KpUTepHsA 3HAKOB G ykKasbIBaer
TUIIHYHBbIE CABUTH:

a) HenpeoObJiazaroiiee

b) mpeobiagaroree

41. ConocraBiaeHne Gown. U Ggp. ABJIAETCA AOCTOBEPHBIM B
THIIUIHYIO CTOPOHY €CJIH:

a) Gomn. = Glcp. (p=0,05; p=0,01)

b) Gomn. = Gyp. (p=0,05; p=0,01)

c) Gown <Gyp. (p<0,05; p<0,01)

42. /A KaKOM OIEHKH JOCTOBEPHOCTH Pas3JIuIuu
IICUXOJIOTUYECKOIr0 TpHu3HaKa mnpumeHserca T — Kpurepum
BuiakokcoHa:

a) ypOBHE

b) pacnpenenenus

C) CTEeIeHH COIJIACOBAaHHOCTHU

d) cABUTOB IO/ BAUSHHEM SKCIIEPUMEHTAIBHBIX BO3/IEHCTBUH

43. Yto ycranaBauBaer T — xpurepuii BuikokcoHa B
cABHUTAaX MOKa3aTeJjiey MICUXO0JOTHYECKOT0 IIPU3HaAKa:

a) HaIpaBJIEHHOCTh U3MEHEHUHN

b) BbIpakeHHOCTb UBMEHEHUI

C) HAaIPaBJIEHHOCTb U BHIPAKEHHOCTh U3MEHEHUHN
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44. B KaKux ycJIOBHAX IPOUCXOIAUT M3MEPEHHE 3HAYeHUU
ICUXOJIOTUYECKOTr0 TIpU3HaAKa TIIpU wuUcnojJb3oBanuum T —
Kpurepua Buikokcona:

a) JIBYX OAUHAKOBBIX

b) Tpex pazHbIX

C) JIByX PasHbIX

45. Kakume BBIOOPDKH HCHOBITYEMBIX YYacTBYIOT B
ucnoJab3zosanum T — kpurepua BuikokcoHa:

a) pasHbIe

b) oxHa u Ta xe

46. IIo kKaxko¥M HIKaJe MPU HUCNOoJb30oBaHuu T — Kpurepus
BuiakokcoHa JOJIZKHBI OBITH N3MeEPEeHbI 3HaAYEHUA
TIICUXOJIOTUYECKUX MMPU3HAKOB

a) HOMMHATHUBHOH

b) mopsakoBoi

C) UHTEPBAJIbHOUN PaBHBIX OTHOIIEHUMN

47. CKOJBKO BHUJOB CABHUIOB  BbIJeJseTcA  IIpH
ucnoab3oBanuu T — kpurepuda BuikokcoHa:

a) OauH

b) nBa

c) Tpu

d) ugerbipe

48. Kakue BUABI CIABUITOB HeE BbBIJAEJAAIOTCA IIPH
ncnoab3oBanuu T — kpurepus BuiikokcoHa:

a) TUIHUYHbBIE

b) HeTMnuuHbIE

C) HyJIeBbIE

49. UTto cuurTaerca SMINUPUIECKUM 3HAaYeHHUueM Kpurepua T
— BuiakokcoHa:

a) CyMMa PaHTOB TUITUYHBIX C/IBUTOB

b) pasHOCTP MeEXy CyMMOW pPAHTOB HETHUIIUYHBIX M TUITUYHBIX
CIABUTOB

C) CyMMa PaHTOB HETHIIMYHBIX CBUTOB

50. ConmocraBieHue Toun U Txp ABIAETCA TOCTOBEPHBIM B
THIIUYHYIO CTOPOHY, €CJIN:

a) Tomn = Txp. (p=0,05; p=0,01)

b) Tomu. = Tip. (p=0,05; p=0,01)

c) Town <Twp. (p<0,05; p<0,01)

51. UeMy moaJie:kaT Bce a0COJIIOTHbIE 3HAYEHUSA Pa3HOCTH
IICUXOJIOTUYECKOT0 IIOKaszaTreasda IPU WHCHoJab3oBaHUU T —
Kpurepua Buiakokcona:

a) HaXOXKJEHUIO CpeHEro apupMETUUECKOTO 3HAYEHUS

b) ompeneneHuio cTaHAAPTHOTO OTKJIOHEHHUS

C) OIIpe/eJIeHUIO IIPOLIEHTHOM JIOTU

d) paH:XUpPOBaHUIO
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2
52. Kpurepuii Xr @®puamana npumenserca A

COMMOCTABJIEHUA 3HAUYEHUH IICUXOJIOTUUECKUX IIoKa3areJieu,
N3MEPEHHbIX HAa OJHOM M TOU K€ BBIOOPKE HCHIBITYEMBIX B
YCJIOBHAX:

a) AByX

b) Tpex

c) Tpex u bosee

53. UYUemy mnomjie:kar UHAUBUAYAJbHBIE 3HAYEHUA
IICUXOJIOTHYECKHX MOKa3aresjied IMPU HMCII0JIb30BaHUU KPUTEPUS

Xe dpugmana:

a) HaXOXKJEHHUIO CpeHero apupMeTUIECKOTO 3HAUEHMUST;

b) ompeneneHN0 CTaHAPTHOTO OTKJIOHEHUS

C) OIIpeAesIeHUIO IIPOLIEHTHOM! JOIH

d) paH:XUpPOBaHUIO

54. L — kpurepuiui teHaeHnuun Ilelm:xka MCIoab3yeTcs /IS
COIIOCTABJIEHUA IIOKa3aTeJiel ¥ TEeHACHIUH B H3MEHEeHHU
BEJINMUWH JAHHBIX ICUX0JIOTHYECKUX MMOKa3aTeJed , U3MePEHHBIX
Ha O/ITHOU M TOU K€ BBIOOPKE UCIBITYEMbIX B YCJIOBUAX:

a) JByX

b) Tpex

c) Tpex u bosiee

55. IIpu ncnoas3zoBanuu L — kpurepuii teHaeHmun Ileimxa
WHAUBUAYAJIbHbIE 3HAYEHHUS IICHXOJIOTHYECKUX ITOKa3aTeseu
IO/I/IEKAT:

a) HaXOXKIEHHUIO CpeHero apupMeTUUYECKOTO 3HAYEHHUS

b) ompeneneHNI0 CTaHAPTHOTO OTKJIOHEHUS

C) ompeJieJIEeHUIO MPOIEHTHOU 07U

d) paH:XUpPOBaHUIO
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ATaJI0OHbI OTBETOB K KOHTPOJIbHBIM TeCTaM

TPEThEro pasjaeJaa

No |IIpaBuibHbiii | NO | IIpaBusbHbiii | NO | I[IpaBuJIbHBIN

/1 OTBET /1 OTBET /1 OTBET
1. b 21, e 41. c
2. d 22, c 42. d
3. b 23. c 43. c
4. d 24. a 44. c
5. b 25. b 45. b
6. c 26. a 46. b
7. c 27. d 47. b
8. a 28. C 48. ¢
9. a 20, a 49. c
10. c 30. b 50. ¢
11. e 31. c 51. d
12. c 32. d 52. c
13. d 33. c 53. d
14. d 34. d 54. c
15. d 35. c 55. d
16. d 36. d

17. d 37. c

18. c 38. d

19. d 39. c

20. d 40. b
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KOHTpOJ/IbHBIE TECTHI K UETBEPTOMY pas3aesry

1. Kakaa mkasia uamMepeHus 3HAUYEHUUN ICHUXOJOTHUYECKUX
NMPU3HAKOB UCIOJIb3YeTCA B JUCIIEPCUOHHOM aHAIN3E:

a) HOMHHaATHUBHAasA

b) mopsakoBas

C) WHTEpBaJbHAasd

d) paBHBIX OTHOIIEHUH

2. I/ KaKO¥M INIKAJIbl U3MEPEHUA XapaKTepPHO HOPMAaJIbHOE
pacmpeae/jieHre 3HAY€eHUUM Ppe3yJbTATUBHOIO MNpPHU3HAKA B
JIVICTIEPCUOHHOM aHAJIN3€:

a) HOMHHaATHUBHAafA

b) mopsakoBas

C) WHTEpBaJbHAsA

d) paBHBIX OTHOIIEHUH

3. /JducnepcMOHHBIN aHAJIU3 BKJIIOUAET OIpeae/IeHue
CcIeAYIONIUX 3HAUE€eHUH IMCUX0JIOTUYECKOT0 IPU3HaKa:

a) cpenHee apudMeTHUECKOE

b) omenky nucnepcun

C) cpeaHee KBaJpaTUYECKOE OTKJIOHEHHE

d) Bce BbIlIeyKa3zaHHOE

4. /lucnepCMOHHBIN aHAJIN3 HE BKJIIOYAET OIpeaeseHUe
3HaUE€HUMU IICUX0JIOTUYECKOTr0 MpU3HaKa:

a) cpenHee apudpMeTHIECKOE

b) ouenky aucnepcuu

C) paH)XHPOBaHUE

5. K kakuM KpuTepMsM OTHOCHUTCA JIHCIEPCHOHHBIN
0oaHO(AKTOPHBIN AHAIN3 JJIA CBA3AHHBIX BHIOOPOK:

a) MmapamMeTpUuYecKUM

b) memapameTrpuyeckum

6. Kpurepuii J/Iuaka u YoJuieca — 3TO KpUTEPUIL:

a) MmapamMeTpUuYecKUM

b) HemapameTpuuecKuM

7. Kputepuiit HemeHU — 3TO KpUTEPUIAL:

a) MmapamMeTpUuYecKUM

b) HemapameTpuuecKkuM

8. BiuusaxHue peryaupyeMoro ¢@axkropa Ha HU3MEHEHUS
pPe3yJIbTATUBHOTO IPU3HAKA IIPU MCIOJb30BAaHUU KpUTEPUA
JInHka 1 YoJjieca CTaTUCTUUYECKH 3HAYNMO (IOCTOBEPHO), €CJIN:

a) Kown = Kip. (p=0,05; p=0,01)

b) Komn < Kip. (p<0,05; p<0,01)

c) Kown = Kip. (p<0,05; p<0,01)

9. Paziuuma MeKAy TrpynmnaMH HCOBITYEMbBIX IIPH
ncnoab3oBanuu Kpurepusa HeMeHH cTaTHCTHUYECKH 3HAYHUMbI
(mocToBEpPHBI), €CIIMN:
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a) Ha6e. = ,Z[Kp. (p=0,05; p=0,01)

b) Hasc. < Hxp. (p<0,05; p<0,01)

c) Mase. = Hip. (p<0,05; p<0,01)

10. Kpurepuini JIluaka wu Yo/uteca He BKJIIOYAIOT
ompeaeeHue  CIAeAYIONNX 3HAYEeHHUN  IICHXO0JIOTHYEeCKOTro
IPU3HAKa MEK/IYy IPYIIITaMu:

a) cpenHee apudpMeTHIeCcKoe

b) omeHKy nucnepcuit

C) paHKHUpPOBaHUE

11. Kpurepuii HeMeHHu BKJIIOYAIOT OIpeae/ieHue 3HaAUYEeHU
IICUXOJIOTHYECKOIO IMPU3HAKA MEKAY I'PYIITaMU:

a) cpenHee apu@MeTHUYECKOE

b) omneHKy nucnepcuit

C) paH)XUPOBaHUE

12. Kakum kauectBoMm rpymnn (C) orpaHuueHO NpUMeHeEeHUue
S kpurepus:

a) 3sC<6

b) 3=C=6

c) 3=2C=6

13. Kakoe kommdyecrBo ucnbITyeMbiXx (N) H0I2KHO OBITH B
Ka»KJI0U IpPyIIIe IIPYU UCIOJIb30BAHUU S KPUTEPHUS:

a) 2<N<10

b) 2=N=10

¢c) 2=N=10

14. PacmoJsioxkeHre Trpynmn MCOBITYEMBIX B IIOPSAKE
BO3pacCTaHUA CyMMbI MHANBUAYAJIbHBIX 3HAYEHUH IO CTOJIOAM
IPU MCIIOJIL30BAaHUU S KPUTEPUA:

a) crpasa HaJeBO

b) cneBa HampaBo

C) He UMeeT 3Ha4YeHU

15. IIpu ucmoab30BaHMU KpUTEPUA S HMHBEpCUA — 3TO
XapaKTEepUCTHKA UHIUBUIYAJTbHBIX 3HAYEHUN
IICUXOJIOTHYECKOTO IIPU3HaKa:

a) KOJIMYecTBEHHas M KaueCTBEHHAas

b) kauecrBeHHasd

C) KOJINYeCTBEeHHAas

16. ®opmyJia AJA oNpeaeJeHUs SMITUPUIECKOT0 3HAUEHUA
S xpurepus:

a) Sovn = 2*A + B

b) Somn = 2 (A B)

¢) Soum=2%A-B

17. TeHAeHIIUA M3MEHEHUHN IICHXOJIOTUYECKOTO IMpPU3HaKa
ME:KAy TrpynImaMy IIPHM HCIOJb30BAHUU S KpUTEpHUS ABJIAETCA
CTAaTHUCTUYECKU 3HAYUMOU (JIOCTOBEPHOI), €CJIN:

a) Sown. = Swp. (p=0,05; p=0,01)
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b) Soum. < Skp. (p<0,05; p<0,01)

¢) Sown = Skp. (p<0,05; p<0,01)

18. OcHOBY (HAKTOPHOrO aHAAM3Aa MEKAY HECKOJbKHUMU
IICUXO0JIOTUYECKUMY IIPU3HAKAMHU COCTABJIAET:

a) MapamMeTpUuyecKue KpUTepUu

b) HemapameTpuuecKue KpUTEPUU

C) KOpPPEeJIAIUOHHbBIE CBA3U

19. OCcHOBY (PAaKTOPHOrO aHAJIHU3Aa COCTABJIAIOT:

a) koahdumeHT TUHEUHOU Koppessauu [Tupcona

b) xoppensuuoHHAs MaTpHUIlA

c) x03bPUIMEHT JHUHEHHOU KOPPESAIUU ¢ KOPPEIANUOHHAs
MaTpHUIla

20. PakTop, yCTaHABJIUBAIOIIUU CBA3b CO BCEMHU APYTUMU
daxkTopaMu B KOPPEJAIMOHHON MaTPHUIIE IO CTOJIOILY M CTPOKE,
pacroJiararoTcs:

a) cieBa (IIepBbIM)

b) cmpaBa (mepBbiM)

21. MUHUMAaJIbHBIN yPOBEHb CTATHUCTHYECKOW 3HAYUMOCTH
ko3¢ PurreHTa JUHEHHON Koppeaanuu B (hakKTOPHOM aHA/IU3e
0epercst paBHBIM:

a) 0,2

b) 0,3

c) 0,4

22, IIpu 3anoJHEHUHU KOPPEJAIIMOHHOM MaTpUIbl B
¢daxkTOpHOM aHA/IN3€ HEOOXOAUMO CTABUTD:

a) abCoJIFOTHYIO BEJTUUNHY K03 duiipueHTa

b) craructrueckyro 3HaUNMOCTb K0adduiieHTa

c) aOCOJIIOTHYI0O BEJIUYMHY HM  CTAaTUCTUYECKYI0 3HAYHMMOCTH
ko3 duIeHTa
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ATaJI0OHbI OTBETOB K KOHTPOJIbHBIM TeCTaM
YeTBEpPTOro pasaeJia

Ne /1 [IpaBUJIbHBIN
OTBET
1. c
2, c
3. d
4. c
5. a
6. a
7. b
8. c
0. c
10. c
11. c
12, a
13. a
14. b
15. c
16. ¢
17. c
18. ¢
19. c
20. a
21, c
22, c
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