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IMosicuuTeILHASA 3aNIMCKA

JucuumiHa «OcCHOBBI OOpaOOTKM JaHHBIX IICHXOJOTHYECKOTO HCCIEAO0BAaHM» HUIpaer
LEHTPAIbHYI0 pPOJIb B OBJAJACHUM TEOPUEH, METOAMKOM M TEXHUKOM SMIMPHUUYECKOrO
IICUXOJIOTUYECKOr0 HuccienoBaHusd. B obmenpodeccuoHanbHON NOArOTOBKE KypC OTHOCHUTCS K
UKy 00s3aTeNbHBIX JUCHUIUIMH MPEIMETHON MOATOTOBKH CIIEIHATNCTA-TICHX0JIOTa U TI03BOJISIET
obecrieunTh (POPMHUPOBAHUE Yy CTYACHTOB Oa30BbIX 3HAHUH O BO3MOXHOCTSX NPUMEHEHUS
MaTE€MaTHYECKUX METOAO0B B U3YYCHUH IICUXOJIOTUYECKUX SBICHUN.

Llenvlo OCBOGHMS IUCLMIUIMHBI SIBISETCA: CO34AaTh y CTYIEHTOB IpeACTaBIeHUHE 00
OCHOBHBIX MAT€MAaTHMYECKUX IIOHATUAX M CTATUCTUYECKUX METOAAX, HCIIOIb3YyEMBIX B
COBPEMEHHBIX TICUXOJIOTHYECKUX UCCIIEIOBAHUAX.

3aoauamu n3y4eHUs: AUCHUIUIUHBI SBIISIOTCS:

- copMupoBaTh ILIEIOCTHOE MPEJICTABIEHUE O HEOOXOAUMOCTH M  BO3MOXKHOCTAX
MaTE€MaTUKO-CTaTUCTUYECKOr0 aHAJIN3a PE3YyJIbTaTOB IICUXOJIOTHYECKOr0 UCCIIENOBaHUS.

- chopMuUpoBaTh y CTYACHTOB IIOJIO)KUTEJIBHYI0 MOTHMBALIMIO HA MCIIOJIb30BaHUE
COBPEMEHHBIX MAaTEMAaTUYECKHX M KOMIIBIOTEPHBIX METOJOB B (DyHIaMEHTaIbHBIX HPUKIIAIHBIX
IICUXOJIOTMYECKUX UCCIIEOBAHMSIX;

- 1aTh 3HaHUSI 00 OCHOBHBIX MAaTEMaTHUYECKUX MOHITUIX CTATUCTUKU U UX PUMEHEHUH IS
IIPEICTABICHNS U aHAJIN3a PE3YJIbTATOB IICUXO0JIOTUYECKOT0 UCCIIEI0BAHUS;

- chopMHUpOBATh U 3aKPETIUTh HABBIKU OIKMCAHUS PE3YIbTaTOB U MPOBEPKHU TUIIOTE3;

- TO3HAKOMHUTb C OCHOBHBIMH COBPEMEHHBIMM METOAAMM AHAIU3a SKCIEPUMEHTAIBHBIX
JTAHHBIX;

- IMPOJEMOHCTPUPOBATh BO3MOYKHOCTh PA0OTHI € PA3JIMYHBIMM IaKeTaMH IMPUKIATHBIX
IIpOrpamM, O3BOJISIOIINX AHAIU3UPOBATH TAHHBIE YKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM.

B Meroguueckux yKa3aHMSAX IPEACTAaBJI€HAa TEMaTMKa M OCHOBHOE COJEp)KaHUE
71a00paTOPHBIX 3aHATHH, CIIUCOK PEKOMEHIyEeMO JTUTEPATYPHI.



TemaTuka U OCHOBHOE COep:KaHMe JJa0OPATOPHBIX padoT

Ne JIP

HaumeHoBaHue J1abopaTopHBIX padoT

KoJua-Bo
aKaJeMHYeCKUX
4acoB

Ounasn popma odyuenus (3 cemecmp)

JlaHHbIE B IICUXOJOTHYECKOM UCCIICOBAHNH.
Bupl, MeTobI OTYyYEHUS TICUXOJIOTUYECKUX
JTAHHBIX.

CriocoObI TIPeICTaBICHHS CTATUCTHYECKUX
JTAHHBIX.

3-4

Ilcuxonoruueckoe HN3MCPCHUC. I/ISMepI/ITeHBHHe
IIKaJIbI.

Teopus BeposTHOCTEH. CTaTUCTUUYECKUE
TUIIOTE3bl U UX IPOBEPKA

[lepBuynas 00paboTKa JaHHBIX

MeTtoapl OnMcaTeILHOM CTATUCTUKU

HopmasibHbli 3aKOH paclpeeneHus Ipu3HaKka
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HopmupoBanue qaHHbIX

10-12

MeTo/1bl CTaTUCTHYECKON MPOBEPKHU TUIIOTES O
pa3IMYMU JAHHBIX YKCIIEPUMEHTAIbHBIX TPYIII

13

Koppensiimonsslii aHanu3

14

JlucnepcronHbll aHaan3 (0THO(AKTOPHBIH)

15

JlucnepcronHbll aHamu3 (MHOTO(AKTOPHBIN)

16

Hcnonp3oBanne nporpammsl Microsoft Excel
1151 00pabOTKHU M IPE/ICTABIICHUS ITAHHBIX.
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Ouno-3aounas gpopma odyuenusn (3 cemecmp)

JlaHHBIE B IICUXOJOTHYECKOM UCCIICOBAHNH.
Buael, MeTOBI TOTYyYEHUS TICUXOIOTUUECKUX
JAHHBIX.

CriocoOsI MpeIcTaBICHHs CTATUCTHYECKUX
AHHBIX.

[Icuxonorunueckoe nzmepenue. MizmepurenbHble
ITKaJIbL.

Teopus BepositHOocTel. CTaTUCTUUECKHE
TUIIOTE3bI U UX IIPOBEPKA

[lepBuuHas 00paboTKa JAHHBIX

MeToapl OnHCcaTeNbHON CTATUCTUKHI

HopmasibHbll 3aK0H pacnpeeneHus Ipu3HaKka

HopMmupoBanue qaHHBIX
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MeTo/1bl CTaTUCTUYECKON MPOBEPKHU TUIIOTES O
pa3IMYMKU JAHHBIX YKCIIEPUMEHTAJIBHBIX TPYIII
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JlaGopaTopHas padora 1. /l[aHHbIe B ICUX0JI0TNY€CKOM Hccae0BaHUM. Buabl, MeToabI
MOJIy4eHHUsI IICUXO0JIOTHYeCKUX JaHHBIX.

JlanHble MOKHO KJIacCU(QHUIMPOBATh MO Pa3IMYHBIM OCHOBAHHSAM (KPUTEpHUSM), CpeAu
KOTOPBIX B HAyKe HanOoJee MOMyJIIIPHBI CIICTYIOIIHE:

1. Ilo HayyHOMY 000OCHOBAHHIO

1. Hayunsle.
2. Hewnayunsie.
2. Ilo Bkyaay B NPOBEPKY TUNOTE3bI U PellleHne MP0sJieMbl
1. Pemaromue.
2. 3HaYUTEIIbHBIC.
3. HesnauutenbHsle.
3. Ilo obJacTH M XapakTepy HCTOYHHKOB HHPOPMALIMH.
1. Conwmonorudeckue.
2. Ilcuxonormueckue.
3. Ilenmaroruueckue.
4. ®Ou3noIoruvecKue u T. 1.
4, Ilo merogam HcCCIeIOBAHUSA
1. JlanHbIe HAOJIIOICHUSI.
2. JlanHble ompoca.
3. DKcrnepuMeHTAIbHBIC TAHHBIC U T. II.
5. Ilo meTonam B coueTaHuu ¢ HcTOUYHUKaAMH (Kiaaccupukanus P. b. Kerensia)
1. L-nmansble.
2. Q-pganHEbIC.
3. T-nmanusle.
6. Ilo undopmMaTHBHOCTH
1. Hewmerpuueckue.
2. Merpuyeckue.

Hayunble naHHBIe — 3TO CBEIEHHS, MOJTYYEHHBIE B PE3ybTaTe HAYYHBIX H3BICKAHUM W
XapaKTepU3yIOIIHecs] BBICOKOM CTEMEHBI0 JOCTOBEPHOCTH (JIOKA3aHHOCTH W  HAJEKHOCTH),
BO3MOKHOCTBIO TIPOBEPKH, TEOPETHYECKON O0OOCHOBAHHOCTBHIO, BKIIOUEHHOCTHIO B IIMPOKYIO
CHUCTeMY Hay4YHbIX 3HaHUH. XapaKTepHOW OCOOCHHOCTHIO HAyYHBIX JaHHBIX, KaK W BOOOIIE
Hay4HBIX 3HAHUH, SBIIAETCS UX OTHOCUTEIbHAS HCTUHHOCTD, T. €. OTCHIIMAJIbHASI BOBMOXXHOCTh UX
OTIPOBEPKEHUS B pe3yIbTaTe HAYYHOW KPUTHKH.

Henayunble aaHHBbIe — CBEIEHHUS, IMOJYyYCHHbIE HEHAay4YHbIMU NyTsaMH. Hampumep, u3
KUTEHCKOTO OTbBITA, U3 PETUTHO3HBIX UCTOYHHKOB, W3 TPATUIUN, OT aBTOPUTETOB U T. 1. OTH
JAaHHBIE HE JOKAa3bIBAIOTCS, 3a4aCTyl0 CUMTAIOTCS CaMOOYEBHUJIHBIMU. He MMEIOT TeopeTuuecKux
o0ocHOBaHUN. MHOTHE U3 HUX MPETEHAYIOT Ha aOCONIOTHYIO HCTUHHOCTD, UX MIPUHSTHE CyOBEKTOM
MO3HAHMS 0azupyeTcss Ha HEKPUTUUYECKOM YCBOEHHH, JIOBEPUH (CBOEMY OINBITY, JOTMaTam,
aBTOPUTETaM).

Pemaroimme faHHbIe — 3TO CBEJICHUS, TIO3BOJISIONINE OJJHO3HAYHO MPUHSTH WA OTBEPTHYTh
BBIJIBUHYTYIO THIIOTE3Y.

3HaunTe/IbHbIE JAHHBIE — OTO JIAHHBIE, BHOCSIINE BECOMBIM BKJIAJl B peUIEHUE TTPOOIEMBI,
HO HEJIOCTATOYHBIE [Tl €€ pPelieHus: 0e3 MPUBICUYCHUS JPYTUX CBEICHUN.

He3nauurebHble — JaHHBIE MAJTON HHOOPMATUBHOCTH TI0 PEIIAEMOMY BOIIPOCY.

Couuosiornyeckue, MNCHXOJOrHYecKMe M T.[d.— JIaHHbIe, TIOJIy4YEHHbIE B
COOTBETCTBYIOIIUX chepax ObITHS, B IEPBYIO ouepe/lb — OOLIECTBEHHOIrO ObITHs. B y3koM cMbiciie
— 3TO JJAHHBIE COOTBETCTBYIOIIUX HaYK.

JlaHHble HAOJIIOAEHUSNA, ONPOCA U T. . — CBEICHHS, MOJIYYECHHBIE C MOMOIIBI TOTO HIH
HMHOT'0 ASMIIUPUYECKOTO METO/IA.



[IsTas rpynnupoBKa NpemsiokeHa amepukaHckuM rncuxojorom P. b. Keremmiom B
cepenune XX cToneTuss 1 0ObIYHO OTHOCHTCS K JAHHBIM IO MpoOieMaM JTMYHOCTH M COIUANIbHO-
MICUXOJOTMYECKUM BOIIPOCAM.

L-nannbie (life data) — cBemenus, monydaembie MyTeM perucTpaidd (akToB peabHOU
#u3HU. OOBIUHO 3TO JAaHHBIC HAONIOEHUS 32 MOBCEIHEBHOW KU3HBIO YeJoBeka Wiau rpynmbl. C
HUX PEKOMEHJIyeTCsl HAaUMHATh IPEABapUTEIHbHOE CCIeI0OBaHNE TTPOOIEMBI.

Q-mannbie (questionnaire data) — cBemeHus, Moay4aeMble C ITOMOIIBIO OIPOCHUKOB,
TECTOB MHTEPECOB, CAMOOTYETOB M JPYTUX METOJOB CAMOOIICHOK, a TaKXe IyTeM CBOOOJHOTO
oOcieoBaHMs MICUXHATPOB, yuuTeNne U T. 0. brarogaps mpoctoTe MHCTpyMEHTapus U JIETKOCTH
nonyyeHus wuHpopmarmu Q-naHHBIE 3aHUMAIOT BEAYIIEe MECTO B HCCICIOBAHUSAX JIMYHOCTH.
Yucno wmeromuk orpoMHo. Hambomee wu3BectHble: onpocuuku — Afizenka (EP1, EPQ),
MuHHeCOTCKUH ~ MHOTONPOQHIBHBIA  JU4HOCTHBIM — mepeueHs (MMPI), Kamudopuuiickuii
ncuxonoruueckuii tect (CPl), 16-dbakropusiii audHocTHBI ompocHuk Kerremna (16PF), tecr
I'undopaa — Liummepmana st uccnenoBanus temnepamenta (GZIS).

T-nannbie (test data) — cBeneHus, moTydaeMbie C MOMOIIBI0 OOBEKTHUBHBIX TECTOB, & TAKIKE
(U3NONOTHYECKUX W3MEPEHUH. OTH JaHHBIE «OOBEKTUBHBI», IIOCKOJIBKY WX TOJIYYalOT B
pe3ynbTrare OOBEKTHBHO T'O M3MEPEHHUs peakluMid M TOBEJACHHUS 4YelloBeKa 0e3 oOpalieHus K
CaMOOILIEHKE MJIM OLIEHKE SKCIepToB. KoamuecTBo MeTOAMK [T osTydeHus T-1aHHBIX TaKKe OYCHb
BEJIMKO. DTO TECThl CIIOCOOHOCTEW, TECThl MHTEIJIEKTa, TECThl NOcTikeHud. Kerremn croma xe
OTHOCUT AaHTPONOMETPUYECKHE M (PH3HOIOTUYCCKHE H3MEPEHUs, CUTYaTHBHBIE M TPOCKTHBHBIC
tecThl (Bcero 6omnee 400 meroauk, pa3outheix Ha 12 rpynm). Hambonee, u3BeCTHBI: TECT «IATHA
Popmraxa», tect Po-3enmBeiira, tect temaruueckou ammepuenuuu (TAT), TecTbl MHTEIIEKTa
Crendopn—bune, Brkcnepa, AmTxayapa.

Jlenenne maHHBIX 1O WH(POPMATUBHOCTH Oaszupyercs Ha KadyeCTBEHHO-KOJIMYECTBEHHOU
Harpy3ke UX COAEpKaHHs, MO3BOJISIIOIICH TH CBEIEHUS COOTHOCUTH JAPYT C IPYTOM HIU C YKe
MMEIOIIMMUCS CBEJACHUSMH B JAaHHOW OOJIACTM HA TOM WJIM WHOM YPOBHE TOYHOCTH. JTa
IpyNIUPOBKA JaHHBIX COTIAcyeTcs ¢ Kinaccudukaiueit nsmepurtenbHbix mkai no C. CTuBekcy.

MeTpuyeckue — KOJIMYECTBEHHBIE TaHHBIE, UMEIOIINE eTNHUIIB H3MEPEHHSL.

HemeTrpuueckue JaHHbIE — 3TO T€, KOTOPbIE HE UMEIOT METPUKH, T. €. €IMHHI] U3MEPEHUSI.

KadecTBeHHbIe 1aHHbIe (KiacCiipuxaTopHble, HOMUHATUBHBIE) — CBEACHUSI, HA OCHOBaHUH
KOTOPBIX M3ydaeMblii OOBEKT (MJIM €ro COCTOSHHE) MOYKHO OTHECTH K KaKOMY-TMOO MHOXKECTBY
(kJaccy) cXOIHBIX 00BEKTOB. B 3THX MaHHBIX OTpaXkatoTCsl Cyry00 KaueCTBEHHBIE XapaKTEPUCTUKU
00BEKTa, HE TIO3BOJSIONIME BBIICHUTh CTENEHb BBIPAXKEHHOCTH MpH3HaKa oOO0beKTa, a
CJIeOBATEIbHO, U €0 COOTHOIIEHUE C MOJOOHLIMH OOBEKTAMH, BXOSIIMMH B TOT K€ KJIacc. DTH
JaHHBIE YKa3bIBAIOT TOJBKO HA HANUYME WJIM OTCYTCTBHE KAKOTO-THOO MpH3HAKa, IO KOTOPOMY
O00BEKT MOKHO OTHECTH K TOMY WJIM MHOMY Kiaccy. Kaaplii KiacC CXOTHBIX OOBEKTOB HWMEET
oTpeieIeHHOe HAaUMEHOBAaHKE, TTIO9TOMY CHUCTEMa KIJIACCOB HOCUT HAa3BaAHUE WIKAIbl HAUMEHOBAHUL
(HOMUHANLHOU WKANbL), & CaMU JJaHHbIE HA3bIBAIOTCS HOMuHamuenvimuy. Ilcuxomornyeckas OCHOBA
MOJTy4EHUs TAaKUX JIAHHBIX M MOCTPOCHMS TaKUX IIKall — MPOLECCHl OMO3HAHUS (MACHTU(HUKAIIH),
T. €. YCTAaHOBJICHHE OTHOILIIEHUN paBEHCTBA WU HepaBeHCTBa. [Ipumepsl: 1) cMHMI — KpacHbIl —
KENTHIA U T. 1I.; 2) My>KYMHA — )KCHIIIUHA; 3) XOJIEPUK — CAHTBUHUK — (DIIErMaTHK — MENIaHXOJIHK.

IMopsiakoBbie (zam. cOmMparativus — cpaBHHTENBHBIH) — 3TO JJdaHHbBIE, Ha OCHOBAHUHU
KOTOPBIX OOBEKTHI MOKHO CpPaBHHBATh IO CTEMEHH BBIPAKEHHOCTH WX MPH3HAKOB B CHCTEME
OLICHOK «0OoJjbllle — MEHbIIe». OTO JaeT BO3MOXKHOCTh YHOPSAOYMBATH OOBEKTHI IO

OTpeNeNIeHHOMY  M3y4yaeMOMYy TpH3HAaKy B  Bo3pacramomeM (yObIBaromieM)  TOpSIKe,
T. €. pandwcuposams. COOTBETCTBYIOUINE IIKAJIbI HA3BIBAIOTCS NOPAOKOGbIMU Uiy pareosvimu. Ho
nanee CyOOpAMHALIMU 3[IeCh HE MPOIBUHYTHCA. YKa3aTh, HACKOJIBKO Pa3MYalOTC MEXIY cOO0M
00BEKTHI, HEBO3MOXKHO. [Icmxomormdeckas OCHOBA BBISBICHUS OTUX JaHHBIX W TOCTPOCHUS
MOPSIIKOBBIX IIKaJd — MPOLECChl pa3IMueHUs W MNPEINOYTeHHs, T. €. YCTAaHOBJIEHUE OTHOUICHUI
«paBHO — HEPaBHO» U «Ooublie — MeHbIley». [IprMepsl: 1r00bIe KAl OLICHOK, IlIKalla TBEePJOCTH
MUHepanoB Mooca, UTOroBasi TypHUpHas Tabiuma 0e3 yka3aHHS pe3ylbTaToB, PaHKUPOBAHUE
MOMYJISPHBIX apPTUCTOB, MPUITHOCTH 3BYKOB, 3aI1aXOB, [IBETOB U T. II.

7



3anaHue: mojy4yeHue MCUX0J0rn4eCKUX JTaHHBbIX.
Ha mpumepe paboTel ¢ MeTOIMKON Aif3eHKa.
MartepuaJnbl: CTyJIEHTaM Pa3faloTCs OTBETHbIC ONaHKW At MeToauku. CamMu BOMPOCHI U

KJIIFOY 3a4YUTBIBAOTCSA IIPEIogaBaTCiIEM YCTHO.

Hnempyrkyus

Bam npeainaracTcs OTBETUTh HA 57 BOIIPOCOB. BOHpOCBI HaIIpaBJICHBI Ha BbIABJICHHUC BAIICTO

00BIYHOTO criocoba moBeneHus. [locrapaiiTech NMpPenCTaBUTh TUIMYHBI CUTYyallUd U JAiTe MEpBBIN
«ECTECTBEHHBIN» OTBET, KOTOPBIA MpUIET BaM B ronoBy. OTBedaiiTe ObICTpO U TOYHO. [lomHuTeE,
YTO HET «XOPOLIMX» WIN «IUIOXMX» OTBETOB. Eciii BBI COTJIacHBI C YTBEP)KIEHUEM, IOCTaBbTE
PSAIOM C €r0 HOMEPOM 3HaK + (J1a), €Ciii HeT — 3HaK — (HET).

1.

ok w

~No

10.
11.

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.
23.
24,
25.

26.
27.
28.

Aiizenka JnuHoCTHBIN onpocHuk (EPI)/Tekcer onpocHuka (BapuaHT A)
Yacto M BBl HCHBITHIBAETE TATY K HOBBIM BIIEYATIICHUSM, K TOMY, YTOOBI OTBJIEUBCS,
WCIIBITHIBAaTh CUJIBHBIC ONIYIECHUS?
Yacto 51 Bbl YYBCTBYETE, YTO HYXKJIAeTeChb B JPY3bsiX, KOTOpPbIE MOTYT Bac IOHATb,
00O0JPUTH WU TIOCOTYBCTBOBATH?
CuuTaere 11 Bbl ce0s 6€33a00THBIM YE€TIOBEKOM?
OueHsb 1 TPYAHO BaM OTKa3bIBaTHCS OT CBOMX HaMepeHUi?
OO6nymbIBaeTe JIM Bbl CBOM JIella HE CIEIla U MPEANOYUTACTE JIU MOA0KAATh, MPEKIE YeM
JEeHCTBOBATH?
Bcerna nu BbI caepkuBaeTe CBOM OOCIIAHMS, JaKe €CJIM 3TO BaM HEBBITOJHO?
YacTo 1 y Bac OBIBAIOT CIA/IbI U OIHEMbI HACTPOCHHUS?
boicTpo 7M1 BBl OOBIYHO JAEWCTBYET€ W TOBOPUTE, HE TPATHTE JIU MHOTO BPEMEHHM Ha
00 1yMbIBaHUE?
Boznukaino 11 y Bac korjga-HuOyab 4yBCTBO, YTO Bbl HECUACTHBI, XOTS HUKAKOW CEphe3HOMN
IIPUYMHBI ISl 3TOT0 HE ObLI0?
BepHo 11, yTO Ha CIOP BBl CHOCOOHBI PEIIUTHCS Ha Bee?
CMmy1aeTech I Bbl, KOTJIa XOTUTE MTO3HAKOMHUTHCS C YEJIOBEKOM MPOTHUBOIOJIOKHOTO T0JIa,
KOTOPBIM BaM CUMIAaTH4EH?
briBaet nu korna-HUOyAb, YTO, pa303JIUBLINCH, BBl BBIXOIUTE U3 ce0s?
Yacro nu ObIBaeT, YTO BbI ICUCTBYETE HEOOIyMAaHHO, MO/ BIUSHUEM MOMEHTa?
YacTto nu Bac OECHOKOSIT MBICIH O TOM, YTO BaM HE CJIEJOBAJIO YEro-Tu0O JeNaTh WU
TOBOPUTH?
[IpeanounTaere 1 BBl YTEHHWE KHUT BCTPEYaM C JIFOAbMHU?
BepHo 11, uTo Bac J1erko 3a1eTh?
JIroOuTe 1 BBI 4aCTO OBIBATH B KOMITAHUH ?
beiBatoT nu WHOTa y Bac TakWe MBICIH, KOTOPHIMH BaM HE XOTEJIOCh Obl JNENUTHCS C
JIPYTUMHU JTHOIbMU?
BepHo 51, yTO MHOrJa BBl HACTOJIBKO IMOJHBI YHEPTUHU, YTO BCE TOPUT B PyKax, a MHOIA
YYBCTBYETE CUJIbHYIO BSJIOCTh?
Crapaerech 11 BbI OTPAaHUYUTH KPYT CBOMX 3HAKOMBIX HEOOJBIIIMM YHCIOM CAMBIX OJIM3KUX
npy3en?
MHoro a1 Bbl MeuTaeTe?
Korna Ha Bac kpuuar, OTBEYaeTe JI BbI TEM Ke?
Cunraere 1M Bbl BCE CBOM MPUBBIYKHA XOPOITUMU?
YacTo 71 y Bac MOSBIISIETCS YyBCTBO, YTO BBl B YEM-TO BUHOBATHI?
CrocoOHBI 1 BBl HHOT/IA JaTh BOJII0O CBOMM YyBCTBaM U 0€33a00THO pa3BIIeUYbCs C BECEOM
KOMIIaHHUE?
MO3HO 1T CKa3aTh, YTO HEPBHI Y BAC YaCTO OBIBAIOT HATSHYTHI J0 Tipenena?
CrpiBeTe 1M BbI 32 YEJIOBEKA )KMBOTO U BECEJIOro?
[Tocne Toro kak aeno caenaHo, 4acTo JIM Bbl MBICJIEHHO BO3BPALIAETECh K HEMY U JyMaeTe,
YTO MOTJIA OBl CIeTaTh JTy4Iie?



57,

29.
30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44,

45,
46.
47.
48.
49,
50.
o1,

52.
53.
54,
55.
56.
57.

UyBcTByeTE JI1 BBl CE0s1 HECTTOKOWHO, HAXO/IICh B OOJIBIIION KOMITAaHUH?

beiBaeT 51, 4TO BBI IEpPENAETE CIYyXU?

briBaeT 51, 4TO BaM HE CIIUTCS M3-3a TOTO, YTO B TOJIOBY JIE3YT Pa3HbIC MbICIIH?

Ecnu Bel xoTuTE Y3HATH 4TO-1100, TO MPEANIOYUTACTE HAUTH ITO CAMOCTOSTENLHO (B KHUTE
Y TIP.) HEeXKEJIU CIIPOCUTH y Jipy3ei?

BrIBaroT 1111 y Bac CHIIbHBIE cepAneOneHus?

Hpasurcs nu Bam pabota, Tpedyromas cocpeoToueHus?

brIBaloT 1M y Bac NpUCTYIIBI IPOKU?

Bceraa nu BeI rOBOpHUTE TOJIBKO MPaBy?

bbiBaeT 1M BaM HENPUATHO HAXOAUTHCS B KOMIIAHWM, II€ BCE MOJAUIYYMBAIOT JIPYr Haj
JIpyrom?

PazgpaxkurensHbl Jid BbI?

Hpasutcs nu Bam pabora, Tpedyromas ObICTPOro AeicTBus?

BepHo 51, 4TO BaM 4acTO HE JAIOT MOKOS MBICIU O PAa3HBIX HEMPUATHOCTSIX U «yKacax»,
KOTOpBIE MOTJIU ObI MPOU30MTH, XOTSI BCE KOHUYMIIOCH OJIaronosy4Ho?

BepHo 111, 4TO BBl HETOPOIUIMBBI B ABMKEHUSIX U HECKOJIBKO MEIUTENbHBI?

Omna3zpiBaiu JId BBl KOTJa-HUOY b HA pabOTy WK Ha BCTpEdy C KeM-Inbo?

Yacro 11 BaM CHSTCS KOIIMaphbl?

BepHo 51, 4TO BBHI Tak JIOOUTE MOTOBOPUTH, YTO HE YIyCKaeTe JII0OOro yI00HOro ciyyas
no0ece10BaTh C HOBBIM Y€JIOBEKOM?

becriokosT nu Bac kakue-HuOy b 6011?

Oropuniuch ObI BbI, €CITU OBl JOJTO HE MOTJIH BHIETHCS CO CBOMMU APY3bsIMH?

MoskeTe 111 BBl Ha3BaTh ce0s HEPBHBIM YETIOBEKOM?

EcTb 511 cpeau Balmmx 3HaKOMBIX TaKUE, KOTOPbIE BaM SIBHO HE HpaBATCA?

Mornu Obl BBl CKa3aTh, YTO Bl YBEPEHHBIH B ce0e uenoBek?

Jlerko nu Bac 3a7i€BaeT KPUTHKA BAIIMX HEAOCTATKOB WM Baieii paboTsI?

TpyaHo 1M BaM TONYyYHUTh HACTOAIIEE YIOBOJLCTBHE OT MEPONPUSTHM, B KOTOPBIX
y4acTByeT MHOTO Hapoza?

becriokouT u Bac 4yBCTBO, YTO BBl Y4EM-TO XYK€ JPYTHX?

Cymenu Obl Bbl BHECTH O’KHBJIEHUE B CKYUYHYIO KOMITAHUIO?

beiBaet 11, 4TO BBl TOBOPUTE O BElllaX, B KOTOPBIX COBCEM He paz0upaerech?

becriokonTech 1 BBl O CBOEM 310pOBBE?

JIroObuTe 1 BB MOAITYTUTH HaJA ApyruMu?

Crpanaete i1 Bbl OECCOHHUIIEH?

Oopabomka pe3y1omamos

Knrou

OKCTpaBepcHsl - UHTPOBEPCHS:

«ia» (+): 1, 3,8, 10, 13, 17, 22, 25, 27, 39, 44, 46, 49, 53, 56;

«uet» (-): 5, 15, 20, 29, 32, 34, 37, 41, 51.

Heiiporusm (amonnoHanbHas cTabUIBHOCTD - SMOLMOHANIbHAS HECTAOUIBHOCTD):

«ta» (+):2,4,7,9, 11, 14, 16, 19, 21, 23, 26, 28, 31, 33, 35, 38, 40, 43, 45, 47, 50, 52, 55,

«Ixana mKm»:

«ma» (+): 6, 24, 36;

«me» (-): 12, 18, 30, 42, 48, 54.

OTBeTHI, COBITAIAIONINE C KIIOUYOM, OIICHUBAIOTCS B 1 Oay.



BEnaHk oTBeTOB

Parunua, uMA, oT4eCTED

Bozpact CbpazoEaHuKe
Houep OteeTol Homep OTeeTh Homep OTeeThI
He n/n aa HeT He n/n aa HeT He n/n na HeT

1 20 349

2 21 40

3 22 41

4 23 42

] 24 43

b 25 44

7 25 45

g 27 45

9 23 47

10 29 43

11 30 49

12 3 =l

13 32 A1

14 33 A2

15 34 A3

16 35 A4

17 36 A5

18 37 AB

19 33 A7

¥ 3= H= n=

JlabopaTopHas padora 2. Cioco0bI peACTABJIEHUS CTATHCTHYECKUX TaHHBIX.

1. IlpoToxoMpoBaHne JaHHBIX
Ecnu ncuxonor uMeer moj pykou MepCOHaIbHBIM KOMIBIOTEP, 3a/1aya MPOTOKOJIUPOBAHUSA
3HAYMUTENbHO ympomaercs. JIro0oil mporpaMMHUCT MOXKET COCTaBUTh COOTBETCTBYIOIIYIO 0a3y
JAaHHBIX, ¥ BCE HEOOXOAMMBIE CBEACHHS O KaKIOM HCIBITYEMOM MOKHO 3aHOCHTH B KOMIIBIOTED.
HecomuenHoe y100CTBO KOMIBIOTEPHOTO BapHaHTa COCTOUT B TOM, YTO B JIFOOOM MOMEHT MOKHO
W3BJIEKaTh MHPOPMAITUIO 00 MHTEPECYIONIEM HAC KOHTUHTEHTE HCIBITYEMbIX — MO MOy, BO3PAaCTy,
COIMAJIbHOW MPUHAUIEKHOCTH W np. [Ipu OTCyTCTBMM TakoW BO3MOXKHOCTH Ha KaXJgoro
HCIIBITYEMOTO COCTaBIISETCA OTACIbHBIA TPOTOKOJ.
B mportokosne Heobxoaumo oTMmeuath (GaMUIUI0 U WHHUIHAIBI UCTIBITYEMOTO, TIOJI B BO3PACT
(32 MCKJIFOUEHHEM CIyd4aeB aHOHMMHOTO OOCJIeIOBAHMsI, KOT/Ia YKAa3bIBAIOTCS TOJHKO WHUIUAIEI,
mon U Bo3pact). HecobGmronenne stux TpeOOBaHUM JelaeT HEBO3MOXKHBIM JaJbHEHIITUN aHan3
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pe3yabTaTOB (B TEX CilydasiX, KOI/la HAC MHTEPECYET CBSI3b UCCIIEAYEMOI IEPEMEHHOM ¢ BO3PacTOM
U TI0JIOM HCIIBITYEMBIX).

Becpma kenaTtenbHO yKasblBaTh B IPOTOKOJIE AATy HCCIENIOBaHHUA. DTO OCOOEHHO Ba)KHO B
TeX Cly4asX, KOIJa MCCIIEOBaHUE OJHOW M TOH K€ BBIOOPKH MPOBOIUTCS MOBTOPHO (IIEPUOJ
BPEMEHU MEXJy MOBTOPHBIMH HCCIICIOBAaHUAMM, HAlpuMep, J1B€ HEJEIN MM IOJIroJa) MMEET
OoJbII0€ 3HAUYEHUE, 0COOCHHO KOTJ]a peyb HJIET O JETSIX.

B HekoTophIX cilydasx HEOOXOAMMO YKa3blBaThb BpeMsl CYTOK, KOrJja IpPOBOJIUIOCH
uccnenoBanue. Tak, HEKOTOpPbIE ICUXOJIOTHYECKUE U TICUX0(HU3HOIOTHYECKHE ITepeMEHHbBIE (BpeMs
CEHCOMOTOPHOM peaKIMH, KOHLEHTpalKs M NEepeKIr04aeMOCTh BHUMAaHMs, 00beM ONEepaTUBHOMN
namsITH ¥ Jp.) B 3HAYUTEIHHOH MEpe 3aBUCAT OT YPOBHS aKTHBHOCTU CyOBEKTa, CTEIEHH €ro
YTOMJIEHUS], KOTOpBIE 1AIEKO HE OJIMHAKOBBI B pa3HOE BPEMs CYTOK.

[Ipyu HEOOXOIMMOCTH B IMPOTOKOJE CIEAYET OTMEuYaTh YCIIOBHS ONbITa (IIPOBOIMIOCH JIH
UCCIIeIOBaHNE MHIMBHUIYaJbHO WM B TpYyIE, HaJIMYME BHEIIHUX NOMEX M T. 1.). Bece npyrue
JaHHbIE O Ka&XJIOM WM OTHCIBHBIX HCHBITYEMBIX HCCIEA0BaTEeh OTMEYAaeT 10 CBOEMY
YCMOTPEHHUIO, T. €. GUKCUPYETCS TO, YTO IICUXOJIOT CYMTAET HANOOJIee BaXKHbBIM.

2. CocraBiieHHe CBOJHBIX TA0/UL (Ta0yJIMpOBaHHe JAHHBIX)

Hcnonb3oBaHue  MHIUMBUAYAJIBHBIX  IPOTOKOJOB JUIsI ~ MaTreMaTH4yeckod  oOpaboTku
pe3yabTaTOB HE OuYeHb yA0O0HO. g TOro, 4TOOBI MpEACTaBUTH MaTrepuaia B 0oJjiee KOMITAKTHOM
BUJIE, JaHHBIE CBOJSATCS B UTOTOBYIO TaOJIMIY CIEIYIOLIEro BUA:

NeNe | ®ammnns, ums, Hpyrue nannsie Uccnenyemblii
/1. OTYECTBO (ecm HE0OXOIUMO) 1I0Ka3aTeb
1
2
3
n

B psnme ciydaeB mepen COCTaBICHHEM CBOJHOM TaOJMLBI MPOBOIUTCS PAHICUPOBAHUE
danHuix. OHO, B YaCTHOCTH, HEOOXOIMMO TNpH OIpe/ieIeHnH KBaHTwiIeH (cM. moapasaen 3.3). s
3TOrO JAaHHBIE BBICTPAMBAIOTCA B OOWIMI pAg MO HCCIEAyeMOMY MpPHU3HAKy B TOPSJIKE €ro
BO3pacTaHus (WK yObIBaHUS) CIEAYIOMUM 00pa3om: x1 < x2 < x3 < ... <xp (wim HA00OPOT), rae N
— o01iee yMcIo 3HaUYeHUH Npu3Haka (00beM BBIOOPKH). 3HAK «MEHBIIIE MM PaBHOY» IMPEJOoJIaraer,
YTO Y pa3HbIX UCIIBITYEMBIX MOT'YT BCTPEUYATHCA OAVMHAKOBBIC 3HAYCHH A nepeMeHHoﬁ.

WNHorna pake UTOrOBbIE TAONMIBI MOTYT OKa3aTbCs JOBOJIBHO IPOMO3JKHMHU M HE BIIOJHE
yIOOHBIMHU JUIsl JajibHEWIe o0paboTku. B 3TOM ciyuae mMarepuan MOXKHO CIenath eiie Oosee
KOMIIaKTHBIM, COCTaBJISAS YaCTOTHBIE TAOIMIIBI.

3aoanue. CoctaButh TaONMIly HCXOAHBIX JAHHBIX MO pe3ylbTaTaM METOIWKH AMN3EHKa,
MPOBEJICHHOW B TPYIIIIE.

JlaGopaTopusblie padoTsi 3-4. [Icuxoioruyeckoe usmepernue. M3smepuresibHble MIKAIBI.

Bomnpocsl 1u1s 00cy:KkaeHus:
Poib 1 MecTo MCUXO0IOrMUecKOro M3MEepPEHUs B SKCIIEPUMEHTE.
[ToHsTHE TICUXOJIOTHYECKOTO H3MEPEHUSI.
KomMnoHeHTs! poliecca NCuxoIorHueckoro H3MepeHusl.
MeTtposnorus u Teopus OIIMOOK.
Buael uamepenui.
N3meputenbHbie KA. THITBI N3MEPUTETBHBIX TITKAJ.
. Knmaccudukanus MeTo10B ICUXOIOTUYECKOTO U3MEPEHUSL.
ana:»cnenu;z na memy «lllkanvl uzmepenuiin
Jnst KaXX10ro U3 NpUBEACHHBIX HUXKE MCCIIEIOBAHUN ONpEEeNINTEe, KaKkas [IKajla U3MEepeHu
ObL1a MCTIOJIb30BaHA TIPH U3MEPEHUH XapaKTEPUCTHUK TTOBEICHHS.
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1. Cannu Xo4eT BBISICHUTB, 110 KAKUM NPeIMEeTaM JAETH PeCcyOJIMKaHIEB U €T AEMOKPATOB
OoJblIIe YCIIEeBAIOT, TOYHBIM, TYMAHUTAPHBIM WJIA SKOHOMHYECKUM.

2. @pen pemma Mcciae0BaTh, AEHCTBUTEIBHO JIM KPbICHI, M3YyYUBIIME OJUH JAOUPHHT,
u3ydaT BTOpOi ObicTpee, 4eM HeoOyUueHHEBIE.

3. JIKuM mpenrosiaraeT, yTo AETH OLEHAT LIBETHBIE TEIEBU3UOHHBIE IPOrpaMMBbI BBILIE, YEM
4epHO-0eble, a y B3pOCIbIX LIBET HE IIOBJIUSAET HA OLIEHKY.

4. HeHcH cuMTaeT, 4TO COMATOTUII U3MEHSETCA C BO3PACTOM, U MpEAsaraeT OIpelelsiTh
coMaroTunsl y rpynmnsl mozaei B 10, 15 u 20 ner no mkane lengona.

5. Cro3aH U3y4aeT TOTOBHOCTb JIIO/IEH IOMOTaTh OKPYKAIOIIUM U CUUTAET, YTO OHA 3aBUCHUT
OT IIOT0/1bl — BEPOSITHOCTh OKA3aHUs IOMOIIU B COJIHEYHBIN J€Hb BBIIIE, YEM B [TACMYPHBIH.

6. JIKOH X04eT y3HaTh, KAKOW U3 ISATH HOBBIX COPTOB IUBA 00JIbIIIE OHPABUTCA (T. €. OyJeT
olieHeH Kak Ne 1) moCTOSTHHBIM ITOCETUTENSIM €ro Oapa.

7. DneH wu3ydaeT, KaKk CTYJICHTbl OLIEHUBAIOT O€30MaCHOCTb PA3IUYHBIX 3JaHHH
CTyJeHuecKoro ropojaka. OHa mompocuia HECKOJbKMX CTYJEHTOB CJIOXUTb KapTOYKU C
HalMCaHHBIMU Ha HMX HA3BaHUSAMM 3JIaHMH B CTOIKY, B KOTOpOIl Hamboisiee Oe3omacHble 3/1aHUS
pacrionarairch Obl CBepXy, a HanMeHee 0e30MacHbIe — CHU3Y.

8. II3T cunTaer, 4To JIOAU C CUHIPOMOM HaBSA3YMBBIX COCTOSIHUN CAETAI0T MEHBIIIE OIIUO0K
B COCTaBJICHUU J1a0OPATOPHBIX OTYETOB 10 CTaHAAPTY APA, 4eM 310pOBbIE JIFOIH.

JlabopaTopnas padora 5. Teopusi BepositTHocTeil. CTaTHCTHYECKHE THIIOTE3bI U HX MPOBEPKa

CyIIHOCTh MPOBEPKH CTATUCTUYECKOW TUIIOTE3bl 3aKIIOYACTCS B TOM, YTOOBI YCTAaHOBHTb,
COTJIACYIOTCSA JIM DKCIEPUMEHTAJbHBIC JIAHHBIE M BbIIABUHYTas THUIIOTE3a, JOMYCTUMO JIU
pacXoKIEHUE MEXAYy TMIOTE30i U pe3yibTaTOM CTATUCTUYECKOrO aHajdu3a SKCHEPUMEHTAIbHBIX
JAHHBIX 32 CUET CIyYalHbIX NMpuUuMH? Takum oOpa3oM, CTAaTUCTUYECKAs THIOTE3a ATO HaydHas
TUIIOTE3a, JOIMYCKAIIIAsi CTATUCTUYECKYIO MPOBEPKY, a MaTEMaTUYECKasi CTATUCTUKA 3TO HayuyHas
JTUCHUIIMHA 3a7adyeil KOTOpOM SIBJISETCS HAydyHO OOOCHOBAaHHAsl IPOBEPKA CTAaTUCTUUYECKHUX
THIIOTE3.

[TomyyeHHBIE B JKCIEPUMEHTAX BBIOOPOUYHBIE JTAHHBIE BCET/la OTPAHWYEHBI U HOCST B
3HAYUTEIBHOW Mepe CIy4YalHbIM Xapakrtep. MIMEHHO IOATOMYy M1 aHalIW3a TaKUX JAaHHBIX U
WCIIONB3YETCSl MaTreMaThuecKkash CTaTUCTHKA, TIO3BOJISIONIas 0000IIaTh 3aKOHOMEPHOCTH,
MOJTy4YEeHHBIE Ha BEIOOpPKE, U PACTIPOCTPAHSITH X Ha BCIO T€HEPATbHYI0 COBOKYITHOCTb.

[ToguepkHem eme pa3, 4TO TOJYYCHHBIE B PE3ysbTaTe SKCIEPUMEHTa Ha KaKOH-THOO
BBIOOPKE JTaHHBIE CIIy’)KaT OCHOBAHHUEM MJIsi CYXKACHHSI O T€HEpajbHOW COBOKYMHOCTH. OIHAKO B
CUJly JICUCTBUS CIYyYallHbIX BEPOATHOCTHBIX NPUYMH OLIEHKA IapaMEeTpOB TI'E€HEPAIbHOMU
COBOKYITHOCTH, CJIeJITaHHAass HAa OCHOBAHHMM HKCIIEPUMEHTAIbHBIX (BHIOOPOYHBIX) JaHHBIX, BCETIa
OyJIeT COIMpPOBOXKIATHCSA TOTPEIIHOCThIO, W TI0ITOMY TMOJAOOHOTO pojAa OIEHKH JOJKHBI
paccMaTpuBaThCS Kak MPEINONOKUTENbHBIE, & HE KaK OKOHYaTellbHbIe yTBepxkaeHus. [loqo0HbIe
MPEIOI0KEHUA O CBOMCTBAX M MapamMeTpax T'€HEpPaJIbHOM COBOKYIMHOCTH IOJIYYHJIA Ha3BaHUE
cmamucmuyeckux eunomes. Kax ykaspiBaeT ['.B. Cyxomonbckuii: «llox crarucruueckoit
TUTIOTE301 0OOBIYHO MOHUMAIOT (HOPMATBHOE MPEITOIOKEHNE O TOM, YTO CXOJICTBO (MJTU Pa3Iudue)
HEKOTOPBIX MapaMeTPUUECKUX MM (PYHKIMOHAIBHBIX XapaKTEPUCTUK CIy4alHO WIH, HA00OpPOT,
HECITy4alHO.

CrartucTiuecKue rurnoTe3bl NoJIpa3IeisioT Ha HyJEeBbIE U aJbTepHATUBHbIC, HAIPABICHHbIE
Y HEHaIpaBJICHHBIE.

HyusieBas runoresa - 3To runore3a o0 oTcyTcTBUM pazanuuil. OHa o6o3HavaeTcs kak Ho u
Ha3bIBAETCS HYJIEBOM MOTOMY, uTO cofepkuT unucio 0: Xi- X2=0, rae X1, X2 - conocraBiseMbie
3HAYEHUS TPU3HAKOB.

HyJ'ICBaH TUIoTe3a - 3TO0 TO, UYTO MbI XOTHUM OHIPOBCPIHYTH, €CIIU MICPCA HAMH CTOUT 3aJiavya
JoKa3aThb 3HA4YUMOCTDH pa3n1/1qm71. HpI/IHSITO CUnTaTrb, YTO HYJICBAd THIIOTC3a — 3TO THUIIOTE3a O
CXOJCTBCE.
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AJIbTepHATHMBHAsI TUIIOTE3A - OTO TUIIOTE3a O 3HAYUMOCTH paznuunii. OHa 0603HavaeTcs kak Ha.

AnbTepHaTUBHAs THIIOTE3a - 3TO TO, YTO MBI XOTHUM JOKa3aTh, MOITOMY HHOIJa ee
HAa3bIBAIOT 9KCHEPUMEHMAIbHON THTIOTE301. AJIbTepHATHBHAS THIIOTE3a — TUIIOTE3a O Pa3IHYHH.

Takum 00pa3om, MpUHATHE HYJIEBOI TMIOTE3Bl CBUAETEILCTBYET 00 OTCYTCTBHU pa3iInyuii,
a runotessl Hi - 0 Hamuuuu pasnuuuil.

BeIBatoT 3amauM, KOraa Mbl XOTHM JI0Ka3aTh Kak pa3 HE3HAYMMOCTh DPa3IM4Hid, TO €CTh
NOJATBEPIUTh HYJIEBYHO THIOTe3y. Hampumep, eciii HaM HyXHO YOCIUTBCS, YTO pa3HbIC
UCTIBITYEMbIE TIOJTYYalOT XOTS U Pa3IM4yHbIe, HO YPAaBHOBEIICHHBIE MO TPYIHOCTH 3aaHHUs, U YTO
IKCIIEPUMEHTANIbHAS ¥ KOHTPOJIbHAsI BEIOOPKU HE Pa3IMYalOTCsl MKy COOOH 10 KaKUM-TO 3HAYH-
MBIM XapakTepucThkaM. OJHAKO Yale HaM BCe-TaKHU TpeOyeTcsl JOKa3aTh 3HAYUMOCHb PA3IUYUL,
160 oHu Oosee MH(GOPMATUBHEI U1 HAC B MOUCKE HOBOro. HymneBast n albTepHATHBHAS THIIOTE3bI
MOT'YT OBITh HalpaBJICHHBIMU M HEHAIPABICHHBIMU.

HanpagJieHHbIE THTIOTE3bI
Ho: X1 He npeBbilaeT X2
Hai: X1 npeBebrmraer Xo
HenanpaBieHHbIE THIIOTE3bI
Ho: X1 He oTanyaercsa ot X2
Hi: X; otmmaaercs ot X2

Ecin Bl 3aMeTWIM, YTO B OJHOM W3 IPyNI MHAMBUAYAJIbHBIC 3HAUYEHHUS UCIBITYEMBIX IO
KaKoMy-JIH0O MPHU3HAKY, HAIPUMEP IO COIMAJIBHON CMEIOCTH, BBIIIE, a B APYTOW - HIKE, TO IS
IPOBEPKH 3HAYMMOCTU 3TUX pa3IU4YUid HaM HEoOXoauMo chopMyIupoBaTh HalpaBICHHbIE
TUIOTE3bI.

Ecin MbI XOTHM J1OKa3aTh, 4TO B IpymIe A MOJ BIMSIHHEM KaKUX-TO IKCIEPUMEHTAJIBHBIX
BO3ICUCTBUI TPOM30LLIN Ooyiee BhIpaKEHHBIE W3MEHEHHs, 4yeM B Tpymnmne b, To Ham Toxe
HE00X01UMO c(hOPMYIUPOBATh HAPABICHHBIE THIIOTE3bI.

Ecnu sxe MBI XOTHUM JI0Ka3aTh, YTO PA3IUYAIOTCs POPMBI pacTipeie]ICHNs IPU3HAKA B TPYIIIE
A u b, T0 hopMyIHpyrOTCS HEHANPAaBIECHHbBIE TUIIOTE3BI.

[IpoBepka rumoTe3 OCYIIECTBISETCS C IMOMOIIbIO KPUTEPHEB CTATHUCTUYECKOM OLIEHKH
pa3Inyui.

BooOmie roBopsi, npu npunamuu unu OmeepiceHuu 2Unome3 603MOICHbL PATUUHbIE
eapuanmol.

Hampumep, ncuxonor mnpoBen BbIOOPOYHOE TECTUPOBAHME IIOKa3aTeNell WHTEIJIeKTa Yy
IpyNIbl  MOAPOCTKOB W3 IOJHBIX M  HEMONHBIX ceMed. B pesynbrare o0paboTku
SKCIIEPUMEHTAJIBHBIX JIAHHBIX YCTaHOBJIEHO, YTO y MOAPOCTKOB W3 HEMOJHBIX CeMel MoKa3aTeslu
MHTEJJIEKTAa B CPEJHEM HIKE, YEM Yy UX POBECHHKOB U3 IOJIHBIX ceMed. MoeT M Mcuxosor Ha
OCHOBE IOJIYYEHHBIX PE3YyJIbTaTOB CAEIAaTh BBIBOJ O TOM, YTO HEMOIHASI CEMBS BENET K CHUKEHUIO
UHTENJIeKTa Yy mnoApocTkoB? IIpuHMMaeMblii B Takux cCiIy4asX BBIBOJ HOCHT Ha3bIBaHHE
cmamucmuyecko2o pewerus. IlonuepkHeM, 94To TaKoe PEIIEHUE BCET1a BEPOATHOCTHO.

[Tpu npoBepke runoTe3sl SIKCIEPUMEHTAIIBHBIE JaHHBIE MOTYT IIPOTUBOPEUUTH runorese Ho,
TOTJa 3Ta TUIIOTE3a OTKJIOHSAETCS. B NMpOTUBHOM ciyuae, T.€. €ClIM IKCIEPUMEHTAIbHBIE JIaHHBIE
COIJIACyIOTCS € TUIOTEe301 Ho, OHA HE OTKIIOHseTca. YacTo B TaKUX CIydasix TOBOPAT, YTO THIIOTE3a
Ho mnpunuMmaercs (XoTs Takas (QOpPMyJIHpPOBKa HE COBCEM TOYHA, OJHAKO OHA IIHUPOKO
pacmpocTpaHeHa W Mbl €0 OyJeM Tojb30BaThCs B JAanpHeimem). OTcioga BHUIHO, YTO
CTaTUCTHYECKasl MIPOBEpKa TMIIOTE3, OCHOBAHHAsI HA JKCIEPUMEHTAJIbHBIX, BHIOOPOUHBIX JaHHBIX,
Hen30eXHO CBsA3aHA C PUCKOM (BEPOSTHOCTHIO) MPUHATH JIOXKHOE pemieHue. [Ipu 3ToM BO3MOXKHBI
OMOKU JBYX ponOB. Quiudka nepeozo poda TIPOU3OWUIET, Koraa OyIeT MPUHATO pelleHue
OTKJIOHUTH runote3y Ho, XOTs B 1eMCTBUTEIBLHOCTH OHA OKa3bIBaeTCsl BEpHOU. Quiubka emopozo
pooa Tpou3oUIeT Koraa OyAeT MNPHUHATO pelleHHe He OTKIOHATH runoresy Ho, XoTs B
NeNCTBUTENBPHOCTH OHA OyneT HeBepHa. OueBHIHO, YTO M MPAaBUIbHBIE BBIBOABI MOTYT OBITH
NPUHATHl TaKXKe B JBYX clyyasxX. B OONbIIMHCTBE CllyyaeB €IMHCTBEHHBIM MyThb MUHUMU3ALUU
OLIMOOK 3aKJII0YAETCs B YBEJIIMYEHUH 00beMa BEIOOPKH.
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Ynpasicuenusn na memy «Quiuoru 1-20 u 2-20 pooay.

JUis KakJaoro M3 CIEAYIOUIMX HCCIEOBAaHUI a) OIpeleNuTe HYJEBYIO TUIoTe3y, O)
clienaiTe MpeanojokKeHne 00 aJbTepHATHMBHOM TIHMIIOTE3€, T. €. M3JI0KUTE BO3MOXKHBIA XOJ
UCCIIC/IOBAHMsI, B) OIHUIIMTE pPE3yJbTaThl HUCCIEAOBAaHUS Mpu ommbke 1-ro poga u T)
oXapakTepu3yiTe pe3ysbTaThl IPU OMIUOKe 2-Ir0 poja.

1. B wuccnenoBaHuu CIOCOOHOCTH JIFOJCH OMO3HATHh JIOXKb IKEHIIMHBI W MYXUYUHBl —
YYaCTHMKH MCCJIEOBAHUS MBITAIOTCS OOHAPYKUTh OOMaH B 3alIMCaHHbIX HA BUJEO BBICKa3bIBAHUAX
KECHIIMH (B OJHHUX CIy4asX OHU TOBOPST MPABIY, a B JPYTUX — OOMaHBIBAIOT).

2. B uccnenoBanuy BOCHPUATUS MJIAIEHIIAM JIAI0T PUBBIKHYTh K OOBIYHBIM H300pa’kEeHUSIM
YeJI0BEUYECKUX JIML, a 3aTEM UM I10Ka3bIBaIOT HECKOJBKO HENPaBUIIbHBIE JIMLA, YTOOBI ONPENEIUTD,
BUJIAT JIM OHU PA3HHULLY.

3. IauueHToB ¢ nenpeccueil u 6e3 Hee MPOCAT BBICKA3aTh MPEINOI0KEHHE O TOM, CMOTYT
JIM OHM IIPEO0JIETh JJAOUPUHT B YEIOBEYECKUN POCT.

4. HeckonbKO CIIOPTCMEHOB MPOXOIAT TPEHHUHT (POPMUPOBAHUS 3PUTEIBHBIX 00pa3oB IO
HOBOM METOJIMKE HEIOCPEJCTBEHHO Nepe]] TeM, Kak OUTh MeHanbTu. VX pe3ynbTaThl CpaBHUBAIOTCSA
C pe3ysibTaTaMu APYTUX CIIOPTCMEHOB, HE IPOXOIUBIINX TPEHUHT.

JlaGopaTropHas pabora 6. [leppuunasi 00padoTKa JaHHBIX

Ha nepBuuHO# cTaguu «CbIpble» CBEIEHUS IPYNIUPYIOTCS MO TEM WU UHBIM KPUTEPUSIM,
3aHOCATCS B CBOJHBIE TAOJIUIIBI, a JJIsl HAIJIATHOIO MPEICTABICHUS JTAHHBIX CTPOSTCS pa3iIvyuHbIe
auarpamMmbl M Tpaduku. Bce 3TM MaHUNYJISIUU MO3BOJSIOT, BO-TIEPBBIX, OOHAPYXUTb H
JMKBUAUPOBAThH OIIMOKH, COBEPUICHHBIE NPHU (UKCAIIMM TaHHBIX, U, BO-BTOPBIX, BHIIBUTh U U3BAThH
u3 OOLIero MaccuBa HeEJNEIble JaHHbIE, IOJIyYEHHbIE B pE3yJbTaTe HapyLIEHUs IPOLELYphl
o0clie1oBaHMsl, HECOOIIOIEHHsI UCIIBITYEMbIMM MHCTPYKIMH U T. . Kpome Toro, nepBuyHo oOpa-
OoTaHHBIC JaHHBIE, IIPECTaBast B YA0OHOI 1st 0003peHust popme, Tat0T UCCIIETOBATEIIO B IEPBOM
NpUOIMKEHUN TPE/ICTaBIEHUE O XapakTepe BCe COBOKYMHOCTM MJAaHHBIX B LEJIOM: 00 HX
OJIHOPOAHOCTU—HEOJHOPOIHOCTH, KOMITAKTHOCTU—Pa30pOCaHHOCTH, YETKOCTU—PAa3MbITOCTU U
T. A. OTa uHpOpMaLUs XOPOIIO YMUTAeTcs Ha HarsAHBIX (opMmax MpeCTaBICHUS IaHHBIX U
CBSI3aHA C TIOHATHEM «PACHpPECICHUE JaHHBIX).

[Ton pacnpeneseHneM JaHHBIX IIOHMMAETCS MX Pa3HECEHHOCTb 110 KaTEropusiM
BBIPAKEHHOCTU HCCIIEyEMOro KauecTBa (Mpu3HaKa). Pa3HECEHHOCTh MO KaTeropusiM MOKa3bIBaeT,
KaK 4acTo (MJIM PelIKo) B ONpPEJeIEHHOM MAacCHBE JaHHBIX BCTPEYAIOTCS T€ WM WHBIE ITOKa3aTeNn
n3y4yaemoro npusHaka. [loaromy Takoil BUJ NpeacTaBieHUs TaHHBIX HAa3bIBAIOT «pPacIpe/ieIeHuEM
4acToT». BBIpaXXEHHOCTh MpHU3HAKa, KaK BHUJIEJIU BBIIIE, MOXKET OBITh MpPEJCTAaBICHA B OLIEHKAX:
«ECTh — HET» WU «PaBHO — HEPaBHO» (HOMUHATUBHbBIE JaHHBIE), «00JIbIIIE — MEHbILE» (TOopsia-
KOBBIE JIaHHBIE), «HACTOJBKO-TO OOJIBIIE MM MEHbIIE» (MHTEPBAJIbHBIE JTAaHHBIE), «BO CTOJIBKO-TO
pa3 Oojbiie wWIM MeHbLIe» (IpONOpLUOHAJbHBIE JaHHbIE). IlepBas kaTeropus OIIEHOK
IIpeaIoyaracT SIBHyI0 JHCKPETHOCTb BBIPAXEHHOCTH H3Yy4aeMOIO IIPU3HAKA, OCTAJIBHBIE —
HENPEPBIBHOCTH (XOTsI ObI TEOPETUUECKH ).

Tabauubl HMCXOAHBIX JaHHBIX. OOBIMHO B XOJ€ MHCCIEIOBAHUS HMHTEPECYIOIUI
UCCIeIoBaTeNs MPU3HAK U3MEPSETCS HE Y OJHOT0-/IBYX, @ Y MHOXECTBa 00BEKTOB (HUCIBITYEMBIX).
Kpome Toro, xaxaplii OOBEKT XapaKTepu3yeTcs HE OJHUM, a LENbIM DPAJOM INPHU3HAKOB, M3Me-
PEHHBIX B pa3HbIX miKanax. OJHU MPU3HAKU NPECTaBICHb B HOMUHATUBHO LIKajJe U YKa3bIBAIOT
Ha MPUHAIICKHOCTh MCIBITYeMbIX K TOW MM MHOU rpymme (o, nmpodeccus, KOHTPOJIbHas WIN
SKCIIEpUMEHTaIbHas rpynna u T. A.). Jlpyrue npusHaku MOTYT OBITh IPEICTAaBICHbI B TIOPSAKOBOM
WM MeTpuueckol mkaie. [loaromy pe3yapTaTsl H3MEpEHUs JUIsl JaIbHEUILIETO aHAIN3a Yallle BCETO
MPEACTABISIIOT B BUAE MaOauybl UCX0OHbIX OanHblx. Kaxmas cTpoka TakoW TaOMHIBI OOBIYHO
COOTBETCTBYET OHOMY 00beKkmy, a KaXKIblH CTOJIOeN — OJHOMY M3MEPEHHOMY npusHaky. Takum
oOpazoM, uCXOmHON (OPMON TPEACTABICHHUS JaHHBIX SIBISETCS Tabyiuia Tuma «OoOBEeKT —
npu3Hak». B xone nanbHEWIIEro aHaian3a KakIblil MPU3HAK BBICTYNAET B KayeCTBE NEPEMEHHOMN
BEJIMYMHBI, WU IPOCTO — NEPEeMeHHOll, 3HAU€HUSI KOTOPOU MEHSIOTCS OT 00BEKTa K 00BEKTY.
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[Ipenmonoxum, TCUXOJIOTa HMHTEPECYET COLUANbHAsg CIUIOYEHHOCTh JABYX
MapajuiebHbIX KJIACCOB, pa3jiMuMe B 3TOM OTHONIEHWH MAaJbUUKOB U JEBOYEK U
3¢ (HEeKTUBHOCTh, MPOBEJACHHOTO B OJHOM U3 O3THUX KIJIACCOB  COLMAIBHO-
[ICUXOJIOTMYECKOro  TpeHuHra. Jlig u3MepeHHsT COLMaIbHOW  CIJIOUEHHOCTHU
UCCIIeIOBATeNb 33/1aBall KaXJIOMY YYCHHKY JO M TOCIe TPEHMHra OJAMH M TOT XK€
Bonpoc: «Kak yacTo TBO€ MHEHME COBIIQJAET C MHEHHUEM TBOMX OJHOKIJIACCHUKOB?».
Jlis oTBeTa ydeHHMKaM IMpeasiarajoch BbIOpaTh OJIMH M3 MATH BapuaHToB: 1 —
HUKOTJA, 2 — peaKko, 3 — 3aTpyIdHAICh OTBETUTh, 4 — wyacTo, 5 — Bcerja.
Hcxonnbie qJaHHbIE UCCIIENOBaHUS MpeACTaBieHbl B Tabn. OOIas YMCIEHHOCTh BCEX
ucneitryemMbix N - 60. UnciaeHHOCTh Kiacca, ¢ KOTOpbIM mipoBoawiics TpeHuHr, N1 = 30;
yHcieHHocTh Jpyroro kiacca — Nz = 30. IlepBble nBa crosnua TabaUIBI —
MOPSIKOBEIN HOMep ucnbiTyemoro (Ne) u @. U. O. Jlanee cneayroT 4eTbIpe CTONOIA,
COOTBETCTBYIOIIIME YETHIPEM HMHTEPECYIOIIUM HCCIIEI0OBATENsl IpU3HaAKaM: X1j — IOJ
(HOMMHATUBHBIN), X2i — KJacC (HOMUHATUBHBIN), X3i - CAMOOLIEHKA J0 TPEHHHTa
(TTOPSIKOBBIN), X4i - CAMOOIIEHKA TOCIE TPEHUHTa (MOPSAKOBBIN), T | — TEKyIIHii
HOMep ucrbiTyeMoro (mensercs ot 1 10 N=60).

Tabnuia UCXOIHBIX JaHHbBIX.

1 2 3 4 5
) CamooueHka
Ne ®.U.0. Mo Kaace To Tlocne
_ ] 2 3 4
l Wsanos U, O. ] 0 5 5
2 Bacunzes K. A, ] 1 3 4
3 Pososa M. H. ] | 2 3
4 Kpacrosa O, C, ¢ 0 3 3
5 Usperos C. T. 1 0 1 3
6 Jloaosas E. H. 0 1 4 4
£, X e Xy Xai
60 IMerpos E. M. 1 ] 3 3

Kak mpaBuiio, aHaiau3 1aHHBIX HAUWHACTCA C U3yYEHUs TOTO, KaK 4acTO BCTPEUAIOTCS T€ WU
WHbIE 3HAYEHUs MHTEPECYIOUIEro HCCienoBaTeNs MpU3HaKa (MEepeMEHHOM) B HMMEHIIeMcs
MHOXecTBe HaOmrogeHuil. s 3TOro CTposiTcs mabauyvl u 2paduku pacnpedeneHus 4acmom.
Hepenko oHM SBISIOTCS OCHOBOW Ui TIOJYYEHHUS IIEHHBIX COJIEP’KATENIbHBIX BbBIBOJIOB
HCCIIEI0BAHMS.

Ecnu nmpusHak NpuUHUMAET BCEro JIMIIb HECKOJBKO BO3MOXHBIX 3HaueHud (mo 10-15), To
TabNMuIa pachpefeseHus YacTOT IOKa3blBaeT YacTOTy BCTPEYAEMOCTH KaXKAOro 3HAa4YEeHUs
npusHaka. Eciu yka3pIBaeTcs, CKOJIBKO pa3 BCTPEUaeTCsl Kak/J10€ 3Hau€Hue NMpU3HaKa, TO 3T0 —
TabNMUIAa abCONIOMHBIX YaCTOT paclpelelieHus, €cld YKas3blBaeTcs JIofisl HaOJroaeHui,
MPUXOASIIMXCS HAa TO WM WHOE 3HA4YeHHE MpPHU3HaKa, TO TOBOPAT 00 omHOCUMENbHBIX YACTOTaX
pacnpeneseHusl.

AGCOIOTHAs U OTHOCUTEIbHAS YaCTOThI CBSI3aHBI COOTHOILIEHUEM:

fo = fa/ N,

riae fa — abcomoTHast 4acToTa HEKOTOPOTro 3HAaYeHUs Tpu3Haka, N — Yuciio HaOIIOACHUIA,
fo — oTHOCHTENBHAS YAaCTOTA ATOTO 3HAYECHUS MpH3HaKa. OUEBHIHO, YTO CyMMa BCEX a0COFOTHBIX
4acTOT paBHa uMciay HaOmrogeHuil - N, a cymMMa Bcex OTHOCHUTENbHBIX 4acToT paBHa 1. Hepenko
OTHOCHTEJIbHAS 4aCcTOTA IPUMEHSETCS sl OEHKU BEPOSATHOCTH BCTPEUYAEMOCTH 3HAUEHUS.

Bo MHoOrux ciydasx MNpU3HAK MOMET NPUHUMAThb MHOXKECTBO pAa3IUYHbIX 3HAYCHUH,
HaIpHuMep, €CIIU Mbl U3MEPSIEM BPEMsI pELIEHNs TECTOBOM 3a1auu. B aToM ciyuae o pacnpeneneHun
IPU3HAKA TO3BOJSIET CYAUTb mabnuya CepynnuposanHulX 4acmom, B KOTOPBIX YacTOTHI
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TPYNIUPYIOTCS MO pa3psiiaM WIM WHTEpBajiaM 3HaYeHHH MTpU3HaKa.

Eme ogHOM pa3sHOBUAHOCTBIO TAOJHUIl pACTIPECIICHUS SIBISIOTCS TaOIUIBI pacipeIeIeHUs
Hakonaennplix 4actoT. OHU TOKa3bIBalOT, KaK HAKAIIMBAIOTCS YacTOThl IO MEPe BO3pacTaHUA
3HaueHWH mnpu3Haka. HampoTuB Kaxkaoro 3HaveHUs (MHTEpBAJIa) YKAa3bIBACTCSI CyMMa YacTOT
BCTPEUAEMOCTH BCEX TeX HAOIIOJEHMI, BEJIMYMHA MPU3HAKA y KOTOPHIX HE MPEBBIIIAET JAHHOTO
3HauYeHUs (MEHBIIIE BEPXHEH IPaHMIIBI JAaHHOTO HHTEPBAJIA).

[Ipenmonoxxum, B TPYIIE UCHBITYEMbIX YHCIEHHOCTHhIO 40 YeloBeK H3MEpPEHO
BpEMs pEIICHUs TECTOBOW 3amaud. MaKCHMallbHOE BpEeMsi COCTaBUIIO 67 CEKyHI,
MUHUMAaNbHOEe — 32 cekyHbl. [locTpoenue TabauIbl pacrpeneaeH sl 4acToT B 3TOM
CIIy4ae MPOU3BOUTCS TIOATAITHO.

[Toctpoenue TabauIbl CrpyIIHUPOBAHHBIX YACTOT.

1.  Ompenenenue pazmaxa: 67-32 = 35.

2. Bribop kemaeMoro uucia paspsjoB U MHTepBaia pa3panoB. Onpenensercs
npou3BosibHO. OOBIYHOE 4YMCIIO pa3psiioB — oT 6 1o 15. Y1oOHBIM HHTEpBaIOM
paspsA0B B HAIIEM Cliydyae MOXKET ObITh 5. 35 nmenum Ha 5, Moy4aeM Yucio pa3psaoB
— 7. YuuteiBas, uro HauuHaTh Jyuiie ¢ 30 wiu ¢ 31 u 3akanuuBath Ha 69 unm 70,
yrouHsieMm pazmax (70-30 = 40) u yucno paspsnos (40/5 = 8).

3. Onpenenenue rpanuil pa3psiaoB. Ecnu Mbr Haudnem ¢ 30, To mepBbIil pa3psia
oynete 30 no 34, Bropoii — ¢ 35 10 49 u T. 1., 10 BocbMoro — ¢ 65 1o 69. I'panuisi
COCEITHUX Pa3psIIOB HE JIOJDKHBI COBNAAATH!

4. IToxacyer 4yacTOT BCTpEYaeMOCTH 3HAYCHUM IPU3HAKA U1 KaXK10T0
HHTEpBaJia.
WHTtepsai J Ly Jeam
BPEMERH, € (abcomoruag (oTHOCHTeNLHaN (HaKomIeHHasA
YacTora) 4acToTa} YaCTOTA)

30-34 1 0,025 0,025
35-39 2 0,050 0,075
40-44 3 0,125 0,200
4549 8 0,200 0,400
5054 10 - 0,250 0,650
35-~59 § 0,200 0,850
60—64 4 0,100 0,950
6569 2 0,030 1,500

2 {cymma): 40 1,000 —

Jns Gornee HarjassgHOTO MPEJCTaBICHUSI CTPOUTCS TIpaduK pacnpelesieHHus 4YacToT WIIU
rpaduK HaKOIJIEHHBIX YACTOT — TUCTOTPAMMa WIIH CTUIaKEHHAs! KpUBasi pacipe/IeIeHUs.

T'ucmozpamma pacnpedenenus uwacmom — 3TO CTOJOMKOBAas Juarpamma, Kaxablid
CTOJIOEI] KOTOPOM OMUPAETCS Ha KOHKPETHOE 3HAYEHWE MPU3HAKA WM Pa3psAIHbIN UHTEpBaT (s
CTPYNIHUPOBAHHBIX YacTOT). BbicoTa cTonOMKa MPOMOPIMOHANIFHA YacTOTE BCTPEYAEMOCTH
COOTBETCTBYIOILIETO 3HAUYCHUS. [ UCMOZpamMma HAKONIEHHbIX YACMOm OTIMYAETCSI OT THCTOTPaMMBbl
pacmpesieieHusi TeM, YTO BhICOTa Ka)JOTO CTOJNOHMKA MPOMOPIMOHATFHA YaCcTOTe, HAKOIUIEHHON K
JaHHOMY 3HaueHuro (uHTepBany). OOBMHO  cTONOMKOBAsE JAMarpaMma  HILTIOCTPUPYET
pacmpeneneHde 4acToT JUIsl JMCKPETHBIX JAaHHBIX, a B CJly4ae HENpPEphIBHBIX JaHHBIX OHAa
npeoOpasyercsi B CTyleHuaTyro auarpammy. Crenyer oOpaTuTh BHUMaHUE HA TO, YTO BCE YUACTKH
(cTonOWKM) CTYyMEHYaToOl [uarpaMMbl pPAclONOXKEHBbl BIUIOTHYIO JpYr K Jpyry (YucioBbIe
TepeMEeHHbIE Ha OCH a0CITMCC THCTOTPAMMBI ITUIITYT MPOTUB IEHTPATBLHON OCH KaXKJIOTO y4acTKa).

Yactora
euibopa

40—

— YacroTa
k suGopa

25 7

20 -
16
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Puc. 1. Iluarpamma Puc. 2. 'ucrorpamma
[Toctpoenue nonuzona pacnpeodenenus yacmom HAIOMUHAET MMOCTPOCHUE TUCTOrpaMMbl. B
rUCTOrpaMMe BEpLIMHA Ka)KJOro CTOJIOIA, COOTBETCTBYIOIAs 4AaCTOTE BCTPEHYAEMOCTH JaHHOIO
3HaueHus (MHTepBaja) MpPU3HAKA, — OTPE30K NpSIMOM. A Ui MOJUIOHA OTMEYaeTcsl TOYKa,
COOTBETCTBYIOILAsl CEPEIMHE 3TOT0 OTpe3Ka. Jlanee Bce TOUKM COEANHSIIOTCS JIOMaHO! JIMHUEH.
Bmecrto rucTtorpamMmbpl WM [OJIMTOHA YacTO M300paXKalT CrIaXEHHYIO  Kpusyo
pacnpezeseHus 4acToT.

YacToTa YacToTa
25 25 7
20 20
15 15
r
10 10
5 5 -
T T T T T T | — T T T 0 T T T T T T T T T T J]-I
15 16 17 18 19 20 21 22 23 24 Oeer 15 16 .17 18 19 20 21 22 23 24 BOT
Puc. 3. [Tonuron pacrpeneneHus Puc. 4. KpuBas pacnpeneneHus

Tabmunel w  rpaduKy  pacupeleieHus 4YacTOT JAalT BaXHYI MPEABAPUTEIBHYIO,
uHpopMalLuio o gpopme pacnpedenenus npusHaKa:. 0 TOM, KaKHe 3HaUEHUS BCTPEUAIOTCS peke, a
KaKWe dYalle, HACKOJIBKO BBIpaKEHA W3MEHYMBOCTH Mpu3Haka. OOBIYHO BBIACISAIOT CICIYIOIIHE
TUNIMYHBIE (QOpPMBI pactipeneneHus. PagnomepHoe pacnpedeieHue — KOTJa BCE 3HAYCHUSA
BCTPEYAIOTCS OJJMHAKOBO (MJTM TTOYTH OJIMHAKOBO) yacTo. Cummempuunoe pacnpeoenenie — Korjaa
OJIMHAKOBO YaCTO BCTpPEUaloTCs KpailHue 3HaueHus. HopmanvHoe pacnpedenenue — CAMMETPUIHOE
pacripenieieHue, y KOTOpPOrO KpaiHWEe 3HAueHHsl BCTPEYAIOTCS PEIKO MW YacTOTa ITOCTETIEHHO
MOBBIIIAETCS OT KPalHUX K CEpeAMHHBIM 3HAYCHUSIM MpU3HAKA. AcumMmempuuHvle pacnpeoeneHus
— JesocmopoHHue (C TpeodsiaJaHueM YacTOT MallbIX 3HAY€HUi), npagocmoponHue (C TIpe-
obnamanueM 4actoT Oonbimx 3HaueHuil). K monsTuio ¢opMbl pacrpeneieHus Mbl elle HE pa3
BEPHEMCSI, TIPEKIC BCETO — B CBA3M C HCIOJB30BAHUEM B IICHXOJOTHH HOPMAaJIBHOTO
pacmpeseneHus Kak 0co0oro 3TaJoHa — CTaHAapTa.

Ve camu mo cebe TaOmuIbl ¥ rpaduKH pacrpeiesieHus] MpU3HaKa IMO3BOJIAIOT JeNaTh
HEKOTOpBIE COJAEpKAaTeNbHbIE BBIBOJABI TMPU CPABHEHUHM TPYMI HCIBITYEMBIX MEXKIY COOOH.
CpaBHUBasI pacnpe/eNICHNs], MBI MOKEM HE TOJBKO CYJIHUTh O TOM, KaKHe 3HAYCHHS BCTPCUAIOTCS
qamie B TOW WIM WHOW TpyMNme, HO U CpPaBHUBATH TPYMIBl IO CTENEHH BBIPAXKECHHOCTH
WHIUBUAYATBHBIX Pa3INudil — u3MeHuu80Cmu 1o JAHHOMY IPU3HAKY.

Tabmu1e! ¥ rpadMKu HAKOTUICHHBIX YaCTOT MO3BOJISIOT OBICTPO MOMYUYUTH JOMOIHUTEIHHYIO
WH(OPMAIIHAIO O TOM, CKOJIKO UCITBITYEMBIX (WJIM KakKas WX JOJIs) HMEIOT BBIPAKCHHOCTh MTPH3HAKa
HE BBIIIE OMpeaeieHHoro 3HaudeHus. ClieqyeT OTMETUTh, YTO JIsl CPaBHEHHS TPYII pa3sHOU
YHUCIIEHHOCTH CJIETyeT UCIOJIb30BaTh TAOJUIIBI U TPAPUKHA OTHOCUTEIIBHBIX YaCTOT.

B rpynne roHomiell u Tpymnie eBYIIEK W3MEpeHa TPEBOXKHOCTh MPHU TOMOIIU TECTOBOM
mkanel. [lo pe3ynpTaTaM HW3MEpPEHHH IOCTPOCHBI CIIIQKCHHBIE T'pauKu pacrpeesieHus

f OTHOCHUTENIBHBIX YacTOT OTAENbHO JJs IOHOIIeH W
neBymek (cMm. pwuc.). CpaBHuBas Tpadukd, MOXKHO
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ClleNlaTh COJep)KaTeIbHbIE BBIBOJBI KaK MO YPOBHIO BBIPRKEHHOCTH, TaK M MO WHAWBUIYaJIbHOU
M3MEHYMBOCTH TPEBOXXHOCTH Yy IOHOMIEH M JIeBYyIIEK. Tak, IOHOIIM B CPEIHEM MEHEE TPEBOXKHBHI,
yeM jaeBymkd. Ho mHAMBUAyanbHBIE Pa3NUyuUsl — HW3MEHYMBOCTh — IO TPEBOXXHOCTH BBIIIE Y
IOHOIIICH, YeM y JIeBYIIEK: JIEBYIIKU B 3TOM OTHOILIEHUH 00Jiee MOXO0XKH JIPYT Ha JIpyTa.

Tabnuysr conpayxcennocmu, uiu Kpoccmapyiayuu — STO TaOIUIBI COBMECTHOTO
pacripesieieHus] 4acToT JIByX M Ooyiee HOMHHATHBHBIX MPU3HAKOB, U3MEPEHHBIX Ha OJHOW rpymie
00BEKTOB. DT TaOIHIIBI TO3BOJISIOT COMOCTABHUTH ABa WK Oosee pacnpeneneHust. CToaOIb! Takon
TaOIUIIBI COOTBETCTBYIOT KaTETOPHUAM (IpaialiisiM) OJTHOTO HOMMHATUBHOTO TIPU3HAKA, & CTPOKH —
KaTeropusM (TpajanysiM) Apyroro HOMHUHATUBHOTO INpH3HaKa. Ecim HOMHMHATHBHBIC TPU3HAKU
BHECCHbI B JJICKTPOHHYIO TaOJUIly HCXOJIHBIX JAHHBIX, TO TaOJMIly CONPSHKEHHOCTH MOKHO
IOCTPOUTH, BOCIIONB30BAaBIINCH  (yHKIHMeH «KpoccraOymsamus» OJHOTO W3  CTaHAAPTHBIX
CTaTHCTHYECKHX makeToB (Hanpumep, Crosstabs — B SPSS). Konewyno, Tabnuisl cOnpsiyKeHHOCTH
MOT'YT BKJIIOYaTh HOMUHATUBHBIC TPU3HAKHU, UMEIOIIHE U 00JIee ABYX Irpaganuii.

B onHOM M3 HccinenoBaHMK M3ydanach CKIOHHOCTB JIFOAEH IEpelaBaTh ILUIOXHE
WIA XOpOIIMe HOBOCTH. Ha BEeTpOBBIX cTekjax aBTOMOOWIIEH, MPUIApKOBAaHHBIX Y
MOYTOBBIX SILIMKOB, ObUIM OCTaBJIECHbI IOYTOBBIE OTKPBITKM C YKa3aHUEM ajpecara

(Bcero — 180 miT.), comepkamue OO HEUTpandbHbIE (XOpolue), JUOO III0XUe
HOBOCTH. B KauecTBe IJI0XOH HOBOCTH HCIOJIB30BalIOCh COOOIICHUE O CYNPYKECKOU
HEBEpHOCTH cympyra (cynmpyru) — TmoiydaTtens cooOmeHus. B mpormecce

WCCIIEIOBaHMS MOJICYUTHIBATIOCH KOJIUYECTBO OTHPABIECHHBIX OTKPBITOK, JOIIEIIIMX
70 yKa3aHHOTO ajpeca. Pe3ynbTaThl MpeACTaBiICHBl B TAOIHUIIE — B BHUJE TAOIHIIBI
COTPSKEHHOCTH YacTOT JBYX HOMHMHATHUBHBIX MPU3HAKOB: HOBOCTH (JIB€ rpallaluu:
Ioxasi — Xopoiiasi), cooOIeHne (B¢ rpaJallii: OTIPABICHO — HE OTIIPABJICHO).
Kak Bumute, Tabnuna gaeT oCHOBaHHUE JeNaTh BBIBOA O TOM, YTO JIIOJIM C MEHbIEH
0XO0TOH OTIPAaBJIAIN OTKPBITKH, COACPKAIIUC ITIIOXUC HOBOCTH.

TaOnuna
3aBUCUMOCTE pacnpeaciCcHruda OCTaABJICHHBIX U MMOJTYYCHHBIX OTKPBITOK OT UX COACPKaHUA

Coobmerus
OTTIPaBAEHO He OTTNpaBIeHo
HoBocTs Xopowas 35 25
Mnoxas 23 97
X 38 122

3aodaua 1. Onpedenenue ocodennocmeil pacnpeoenenus OUCKPemHvlX OaHHbIX.

1.1. B tpexThicsiuHOM KoJuleKTHBE ObuIH BbIOpaHbl 100 yenoBek, KOTOpble JaBalu OTBET Ha
BOIMpPOC: «KaKoW LBET BBl mpeanountaere?». [Ipennonaranocs 6 Bapuanto: Oenblii (b), uepHsbIii
(1), xpacuwii (K), cunmit (C), zenensiii (3), xenteiii (OK). B nmanHOM cimyuyae 1mBeT — 3TO
CaMOCTOSITENIbHAsL KAaTeropysi BbIPaKEHHOCTH NMPHU3HAKA «OKpacka». BbUiM ModydyeHsl cleayroume
pe3yabTatsl (Tadm. 1).

1. PaccunraiiTe OTHOCHTENBbHYIO M HAKOIUICHHYIO YacTOTHI, a Takxke % BCTpEYaeMOCTH
OTBETOB B BHIOOPKE.

2. Iloctpoiite quarpammy pacrpeaeneHus: abCOMOTHBIX YacTOT.

3. Caenaiite BbIBO/IBI 00 OCOOEHHOCTSIX pacIipe/ieieHUs] OTBETOB B BBIOOpPKE.

Tabmnma 1.
Hroru ompoca
[{BeT KonnuecTBo BEIOOPOB
AobcomotHas | OTHOcuTenbHas | HakormeHHas %
gacrora (fa) yacrora (fo) gactora (feur)
b 8
4 6
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K 21
C 20
3 34
X 11
Cymma 100

1.2. Ha Tpex pasHbIX, AOCTaTOYHO OOJBIIMX TPyIIax MCHOBITYEMBbIX H3ydanach Jua-
THOCTHYECKAas IICHHOCTb, METOAMKH U3MEPEHUsI KpeaTuBHOCTU. MeTouka npejcrasisuia codor 10
3aJJaHUi, KOTOpbIE MCIBITYyeMble peIllagd 3a ONPENEICHHBIH IMPOMEXYTOK BPEMEHH.
@DUKCUPOBAJIOCh KOJMYECTBO pEUICHHBbIX 3agaHuil (MuHumym — 0, makcumym — 10). Ilo
pe3yabTaTaM HccieloBaHUs ObLia MmocTpoeHa Tabi. 1, Mo3BOJAIONIAS CPABHUTH TPU TPYIIBI MO
pacnpeesIeHuI0 OTHOCUTENIBHBIX YacTOT (B IIPOLIEHTAX ) TOKa3aTelel KpeaTUBHOCTH.

Tabauua 2.
Tabnuua pacnpeneneHus pe3yabTaToB U3MEPEHUS KPEaTUBHOCTHU B TPEX IpyIax
PeweHHbE 320261 OTHocHTEbHbIE HacTOTH {%)
Tpynna | rpysna 2 rpynna 3
0 1 10 0
1 ¢ 10 0
2 3 30 1
3 16 30 2
4 20 5 3
5 30 3 4
6 20 | 10
7 5 0 15
] 3 9 25
9 1 0 25
10 1 0 15
1. Jlns xakoi W3 rpymnm 3ajJaHusi ObLIM CIMIIKOM JIETKHE, a JJI1 KakoM — CIMILKOM
TpyaHbIe?
2. B xakoil Tpymme HaOmOgaeTcsi HauOoJbInas, a B KaKOH — HAaWMCHBIIAs WH-

IUBUAYalbHAsI U3MEHUYNBOCTD PE3YJILTATOB?

3. B oTHOmIEHWM KaKOW TPYNIIBI, HA Ball B3I, METOAMKA MOXKET UMETh HauOOIBIIYIO
JUArHOCTHYECKYIO IEHHOCTh — TOYHEE U3MEPATh MHIANBUAYAJIbHBIE PA3INUMs?

3aoaua 2. Onpeodenenue ocobennocmeil pacnpeoenenus 011 HeNPEPLIEHLIX OAHHbBIX.

B omertax B.K. Taiiger  yudactBoBasio 96  wucmbITyeMbiX. Omnpenensics LBET
MOCJIEI0BATENBHOIO0 00pa3a BOCHPUSITHUSI HACBIIIEHHOTO KpacHOro npera. C 3TOH IeNbl0 KaXKIbli
UCTIBITYEMBIH B TE€UEHHE OJTHOW MHUHYTBI paccMaTpHBall OKpAIIEHHBIH B KPacHBIN I[BET oOpa3zel, a
3aTeM MEepPEeHOCH B3I Ha Oenblil AKpaH, e BUAENI Kpyr B JONOJHUTENbHBIX LIBeTax. Pamom c
HUM HaxXOAWJICS IBETOBOM KpPYI C Pa3HOOKPAILIEHHBIMH CEKTOPAMH, HAa KOTOPOM HCIBITYEMBIN
JOJDKeH Obul BbIOpaTh TOT 1BET, KOTOPBI COOTBETCTBOBAJ IIBETY BO3HMKIIETO Yy HEro
nocieaoBareiabHoro obpasa. Ilpu 3ToM HCHBITYeMbI He Ha3blBaJl I[BET, a JIUIIL €r0 HOMEpP B
I[BETOBOM Kpyre. L[BeTOBOI Kpyr HOpMUpPOBaH TaKUM 00pa3oM, UTO COCEIHUE IIBETa OTINYAIOTCS B
HEM JIpyT OT JApyra Ha OJAMHAKOBO 3aMeuaeMylo BeanuuHy. CienoBaTellbHO, [IBETOBOM KPYT MOXKHO
paccMaTpuBaTh KaK MHTEPBAIbHYIO IKay. Hapsaay ¢ 3TUM LIBETOBOM KPYI XapakTEpU3YyeTCs U €Il
OJIHUM CBOWCTBOM. B uacTHOcTH, MOXHO cebe MNpenCcTaBUTh, YTO MEXAY JBYMS COCEIHUMH
[[BETaMH, HAlpUMep MEXIy 3€JeHOBAaTO-TONyObIM U TOJyOOBaTO-3€/IEHBIM, MMeEETCS ellle
MHOKECTBO HE 3aMeYyaeMbIX YeJIOBEYECKHMM TIJIa30M I[BETOBBIX IMEpexoa0B. B a3Tom cMmeicie
I[BETOBOI KpyT IMpeJCcTaBsieT co00i mpuMep HenpepbIBHON NepeMeHHOH. DaKTHYeCKU e HCIIbI-
TyeMble BCErjla BBIIETSIOT KOHEYHOE YHCIO LBETOBBIX OTTEHKOB W IO3TOMY CBOH BBIOOp
OCTAaHABIMBAIOT Ha KOHKPETHOM HoOMepe (WIM Ha3BaHMM) IBeTa. B paccmarpuBaeMoMm
AKCIIEPUMEHTE UCIIBITYEMBIE OIIPENIEIsUIN CBOM MOCIIe0BaTeNbHbIN 00pa3 B quana3zone oT Ne 16 —
3ereHoBaTo-rony0oit mBer no Ne 23 — skenroBaro-3esieHbId. IlomydeHHble HaHHBIE MOXKHO
Ta0yJIMpPOBaTh, YTO U CACIIAHO B TaOiHIIe 3.

Tabnuua 3.
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MOCJIeIOBATEIbHBIN 00pa3 4acTOTa BHIOOpA 11BeTa 00pasa
16 2
17 7
18 15
19 26
20 22
21 15
22 8
23 1
Cymma 96

1. PaccunraiiTe OTHOCUTEIbHBIE U HAKOIIJIEHHBIE YaCTOTHI /Il JAHHOW BBIOOPKH.
2. Iloctpoiite rucrorpaMmy, MOJIMIOH U KPUBYIO paCIpEeIICHUs IEPBUYHBIX PE3YJIbTATOB.

JlabopaTopnasi padora /. MeToabl onMCcaTeIbLHON CTATUCTUKHU

BTOpI/I'—IHaﬂ oﬁpaGOTKa 3aBCPIIACT aHaJIM3 JaHHBIX MW IIOArOTaBJIMBACT HUX K
CUCTCMATHU3UPOBAHUTIO 3HAaHUM Ha CTagusIX HHTCPIIPETAllM U BBIBOJOB. B ocnoBHOM BTOpHUYHaA
o6pa60T1<a 3aKJII04YacTCA B CTATUCTHYCCKOM aHAJIM3€ UTOI'OB HepBI/I‘{HOﬁ 06pa6OTKI/I.

Bmopuunas oopabomka Bxir0o4aeT B ce0sl TP OCHOBHBIX KPYITHBIX 0JI0Ka, HA3bIBACMbIX
NEPBUYHBIMH ONUCATEILHBIMHI CTATUCTUKAMHU: 1) BBIYUCICHUE MEP YeHMPAIbHOU meHdeHyuu (I
JIOKaJIM3alMK), 2) BBISABICHHE Mep usmenuusocmu (WU pacceuBanus); 3) mepol ceszu (Wn
KOPPEJISALIIH).

K mnepBuunbiM omucarenbHbiM craTuctukam (Descriptive Statistics) o0buHO OTHOCST
YHCIIOBBIC XaPAKTCPUCTHKH PACIIPEICIICHUsT M3MEPCHHOTO Ha BBIOOpKE mpu3Haka. Kaxmas Takas
XapaKTEPUCTUKA OTPAKACT 6 OOHOM UUCI060M 3HAUEHUU CBOWICTBO PACIIPEICICHUS MHOMNCECHEA
Pe3yibmamos uzmepenus: ¢ TOYKH 3PCHUS UX PACHOJIONCEHUs HA YUCIOBOH OCH JIMOO C TOYKH
3peHuss UX wuzmenuusocmu. OCHOBHOC HA3HAUCHUE KAXKAOW M3 MEPBHYHBIX OMUCATEIBHBIX
CTATUCTHK — 3aMEHa MHOXKECTBA 3HAYCHHI MPU3HAKA, H3MEPEHHOTO Ha BBIOOPKE, OJHHM YHCIIOM
(HampuMep, CpeJHMM 3HAYCHHEM KaK Mepod IeHTpalbHOW TeHjaeHuuH). KoMmakTHOe omnmcaHue
IPYIINBl TPH TIOMOIIM TIEPBUYHBIX CTATUCTHK [O3BOJIICT HMHTEPIPETHPOBATH PE3YIIbTATHI
U3MEpEHHI, B YaCTHOCTH, IyTEM CPABHECHUSI IEPBUYHBIX CTATHCTHK PA3HBIX TPYIIIL.

1. Mepsbl uHeHTPaJbHOH TeHAEHUUHM (M. II. T.) — 3TO BEJWYHHBI, BOKPYI KOTOPBIX
IPYIIUPYIOTCS OCTAJbHbIC IaHHbIC. DTH BEIHUYUHBI SIBISIOTCS Kak Obl OOOOMIAIONIMMH BCHO
BBIOOPKY TIOKA3aTeNIsIMH, YTO, BO-TIEPBBIX, MO3BOJSIET MO0 HUM CYAWTH O BCEH BBIOOpKE, a BO-
BTOPBIX, IA€T BO3MOXKHOCTh CPABHUBAThH Pa3HbIC BEIOOPKH, pa3HbIE CEPUH MEXKIY COOOM.

K mepam yenmpanovhoii menoenyuu OTHOCATCS: CpeqHee apupMeTnieckoe, MeIana, MoJa,
CpelHee reOMETPUUECKOe, CpeIHEe TapMOHUYECKOe. B cuxomoruu 0ObIYHO HCTIONB3YIOTCS TIEPBBIC
TpH.

Cpennee apudmernyeckoe (Mx) — 3TO 4yacTHOE OT JeJieHHs BceX 3HaueHHi (X) Ha UX
konmuuectBo (N): My = > X / N.

Memnana (Me) — 5T0 3HaueHHE, BBIIIC U HUKE KOTOPOTO KOJUYECTBO OTIMYAOIIMXCS
3HAYEHU OJIMHAKOBO, TO €CTh ATO IEHTPAIBHOE 3HAYCHHE B IOCJIECIOBATEILHOM PSIY TaHHBIX.
Takum 00pa3om, MEpBHIM MIArOM IPH ONPEACICHUU MEAMAHBI SBISETCS YHOpsaounBaHue (paH-
KUPOBAHUE) BCEX 3HAUCHWHA TO BO3pacTaHUIO WM yObBaHHWIO. Jlajmee MeamaHa ompenensercs
ClIeyroImuM o0pa3om:

O ecliM JIaHHBIE CoJepKaT HedeTHoe 4ucio 3HadeHui (8,9,10,13,15), To menmana ecthb
[eHTpadbHOE 3HaueHue, T. €. Me = 10;

O €CJIM JTaHHBIC COJEpKaT YeTHOE YHCIIo 3HadeHwit (5, 8, 9, 11), To Menuana ectb TOUKa,
Jexaas mocepeinHe MeXy IByMs IIEHTPaTbHBIMU 3HAYCHHUSIMHU, T. €. Me=(8+9)/2 = 8.5.
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Mona (Mo) — 53710 3HaueHue, HambOOJee YacTO BCTpevaromieecs B BBIOOpPKE, TO €CTh
3HAYCHUE C HAMOOJIBIIIEH YaCTOTOM.

Ilpumep: 2,6,6,8, 9,9, 9,10 Mo = 9.

Ecnu Bce 3HaueHus B rpymme BCTPEYarOTCs OJIMHAKOBO YacTO, TO CUATAETCS, YTO MOJIbI HET
(manpumep: 1, 1, 5, 5, 8, 8). Ecnu nBa coceHMX 3HAYEHUS UMEIOT OJMHAKOBYIO YacTOTy U OHU
00JIbIIIe YACTOTHI JIFOOOTO IPYroro 3HAYCHHUsS, MOJA €CTh CPEHEee ITUX ABYX 3HAUYCHUU (HAIIPUMED:
1,2,2,2,4,4,4,5,5,7 Mo = 3). Ecnti TO e camMoe OTHOCHUTCS K JIBYM HECMEKHBIM 3HAYCHHSIM, TO
CYIIIECTBYET JIBE MOJIbI, a TPYMIa OICHOK sBIsieTcs OumomansHoi (Hampumep: 0,1,1,1, 2, 3,4,4,4,7
Mo=1wu4).

Pacnpenenenne moxer umerh U He ofaHy Moay. Korzma Bce 3HaueHUs BCTpeyaroTCs
OJIMHAKOBO YacTO, MPUHATO CUUTATh, YTO TAKOE PACIPECICHUE HE UMEET MOJbl. YHUMOOAIbHOE
pacnpedeneHue vMeeT OnHy wMony. bumooanvnoe pacnpedenenue wmeer Ha rpaduke
pacmpeiesieHdss JB€ BEPIIUHBI, JIaXXe €CIW YacTOThl JJIA ABYX BEPIIMH HE CTPOTO paBHBL. B
MOCIICHEM CTy4yae BBIACISIOT OOJIBIIYI0 M MEHBIIYIO MOAy. Bo Bceil rpymnme MoOXeT ObITh U
HECKOJIbKO JIOKQJIBHBIX BEPIIWH PaCHpeeCHUsT 4acTOT. Toraa BBIACISIOT HAUOOIbULYI0O MOOY T
JIOKAIbHbLE MOODL.

Emie paz orMeTuM, 94T0 MOJIa — 3TO 3HAYeHuUe TIPU3HAKA, a HE €r0 YacToTa.

+“* BpIOOp Mepbl HEHTPAJIbLHON TeHIeHIHH.

[Tpu BBIOOpE M. II. T. CIEIyET Y4ECTh, UTO:

1) B MaJbIX Ipynmnax Mojia MOKeT ObITh HECTaOMIIbHA.

Ilpumep: 1,1,1,3,5,7,7,8 Mo = 1. Ho cmoum 00Holl eduHuye npespamumscs 8 Hylb, a
opyeoii — 6 060Ky, u Mo = 7;

2) Ha MelMaHy He BIUSIOT BEJIHMUMHBI «O0JBIINX» U «MAaJIbIX» 3HAUCHUMH;

3) Ha cpe/iHEe BIMSET KaXk]10€ 3HaUCHUE.

OOBIYHO cpefHee MPUMEHSETCS IPU CTPEMJICHUHM K HaWOOJBIICH TOYHOCTH M KOrja
BIIOCJICAICTBUU HY>KHO OYJET BBIUUCIATH CTAaHIAPTHOE OTKIOHEHHE. MenuaHna — KOTJia B CEpUHU
€CTh «HETUITMYHBIC» JaHHBIC, PE3KO BIUAIOIINE Ha cpeaHee (Hampumep: 1, 3, 5,7, 9, 26, 13). Mona
— KOTJIa He HY’KHa BBICOKasi TOUHOCTh, HO BaJKHA OBICTPOTA OTIPEACIICHHS M. II. T.

Kaxxgas Mepa meHTpalbHOM TEHJIEHIIMN 00JIaJjaeT XapaKTepUCTHKAMHU, KOTOPhIE JIEIal0T ee
IIEHHOM B OTPEJIETICHHBIX YCIOBUSX.

Ans  Hnomunamuenvlx [AHHBIX, pa3yMEETCs, €IMHCTBEHHON NOAXOMASIIEH Mepou
LIEHTPATbHOM TEHJEHIIUU SIBIIACTCS MOJa, WU MOOANbHAA KAmezopus — ma 2paoayus
HOMUHAMUGHOI NEPEMEHHOI, KOMOopasa ecmpevaemcs Hauboiee 4acmo.

JI1s1 MOPSAKOBBIX M METPUUYECKUX TIEPEMEHHBIX, pacipeieIeHue KOTOPhIX YHUMOJAIBHOE U
CUMMETPUYHOE, MOJa, MeIuWaHa M CpeaHee CoBMaAalT. Yem Oonblie OTKIOHEHHE OT
CUMMETPUYHOCTH, TE€M OOJBIIE pPACXOXKIACHUE MEXKIY 3HAUYEHUSAMH OJTHUX MEp IEHTPAIbHOU
TeHaeHuuu. [lo 3ToMy pacxoXIAEHUI0 MOXHO CYIUTh O TOM, HACKOJBKO CHMMETPUYHO WIH
ACUMMETPUYHO pacipeiesieHue.

Haubonee o4eBHIHON M 4acTO MCHOIB3YEeMOW MepOW LEHTPaTbHOW TEHACHIIMU SBIISETCS
cpennee 3HaueHwe. Ho ero ucmosnb3oBaHHWE OTPAHUYUBACTCA TEM, YTO HA GEIUYUHY CPEOHEZO
enusem Kaxcooe omoenvHoe 3nauenue. Eciu kakoe-HUOYb 3HAUEHHE B TPYIIIE YBEJINYUTCS Ha C,
To cpennee yBenuuutcs Ha C/N. Takum o0Opa3oM, cpeiHee 3HAYCHHE BeChbMa YyBCTBHTEIBHO K
«BBIOpOCAM» — IKCTPEMATLHO MaJIbIM WJIH OOJBIITNM 3HAYEHUSIM MTEPEMEHHOM.

Ha BenmmumHy MOIBI W MEIMaHBl BEIWYHHA KaXJAOTO OTICIHHOTO 3HAYCHHUS HE BIIUSET.
Hanpumep, ecnu B rpynne u3 20 u3MepeHHl NMepeMEeHHON HauOouiblliee 3HAYEHHE YTPOUTCS IO
BEeJIMYMHE, TO HE W3MEHHUTCS HU MOJa, HH MeauaHa. BenwuwHa CpeaHero mpu 3TOM 3aMETHO
u3MeHuTcs. MlHaue roBopsi, Mo/ia U MeIMaHa He UyBCTBUTEIBHBI K «BBIOpOCAM).

Ecnu 9 yenoBek umeror mecsunblii joxon ot 5000 o 6000 pyOGneit, co cpeaHuM

5600 pybmei, a goxonm necsaroro coctaisier 15000 pyOnei, To cpegHuid A0XO0a Y
JeCSITH 4elloBeK cocTaBUT 6540 pyoOneil. Dta uudpa HEe MO3BONSIET CYIUTh O BCei
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rpynne, ¥ B Ka4ecTBE Mepbl IEHTPAJIbHOM TEHJIEHIIUH CJe10Bajo Obl n30paTh MeAUaHy
WJU MOJTY.

Mepbl LEHTpaJbHOM TEHJEHUUU Yallleé BCEr0 MCIOIb3YIOTCS I CPAaBHEHUS TIPyII IO
YPOBHIO BBIPA)KEHHOCTH Npu3Haka. Eciau uccienoBaTenb NMPU 3TOM COMHEBAETCS, KaKyl Mepy
HCI0JIb30BaTh, TO MOKHO JIaTh IPOCTHIE COBETHI.

Br16opounbie cpeTHuE MOXKHO CPaBHUBATH, €CITU BBIIOIHSIOTCS CIEAYIOLIUE YCIOBHUS:

O TPYMIIBI JOCTATOYHO OOJIBbINNE, YTOOBI CYAUTH O (hOpME pacIipeieIeHus;
O pachpenesieHusl CAMMETPHUYHBIL;
O OTCYTCTBYIOT «BBIOPOCHD.

Eciu xors Obl OAHO U3 TMEPEUMCICHHBIX YCJIOBUW HE BBIINOJIHSAETCS, TO CIEAYEeT
OTPAaHUUYUTBHCS MOJOM M MeauaHOH. AJIbTEpHATUBOM SIBISETCS «CKBO3HOE» DPAHKUPOBAHUE
MPEACTABUTENECH CPaBHUBAEMBIX IPYII M CPaBHEHHUE CPEIHUX, BBIYMCIEHHBIX IJI PAHIOB 3TUX
rpymi.

2. KBanTujam pacnpenejieHus.

[ToMuMO Mep UEHTPaJbHOM TEHIEHUMH B IICUXOJOTUMU ULIMPOKO HCHOJIb3YIOTCS MeEpbl
MIOJIOKEHUSA, KOTOPbIE HA3BIBAIOTCA KBAHTWIAMM pacnpeneneHus. KBaHTHIb — 3TO TOouka Ha
YUCJIOBOM OCH H3MEPEHHOr0 NpU3HAKA, KOTOpas AEIUT BCIO COBOKYIHOCTb YIOPSIOYEHHBIX
M3MEPEHUI Ha JBE IPYIIIbl ¢ U3BECTHBIM COOTHOILLIEHUEM MX YHUCIEHHOCTH. C OJJHUM W3 KBaHTHUJIEH
MBI YK€ 3HAKOMBI — 3TO MeAMaHa. JTO 3HaUY€HUE MPHU3HAKa, KOTOPOE AEIUT BCIO COBOKYIIHOCThH
M3MEPEHUI Ha JBE IPYMNIbl C PaBHOW YMUCIEHHOCTHIO. Kpome MmeanaHbl 4acTO HCIOJb3YIOTCA
MIPOLIEHTHIIN U KBAPTHIIU.

Ipouentuiau (Percentiles) — s1o 99 Toyek — 3HaveHuit npusHaka (Pi..., Peg), KOTOpBIE
JEeJST ynopsiloueHHoe (10 BO3pacTaHWI0) MHOXKECTBO HaOmioneHuid Ha 100 yvacreild, paBHBIX IO
yuCleHHOCTU. OrnpeneneHne KOHKPETHOTO 3HAYEHHS MPOLEHTUJIS AHAJIOTMYHO OIpPEIETICHUIO
Meauansl. Hanpumep, npu onpenenenuu 10-ro npouenTuss, Pio, CHayajia Bce 3HaYEHUS MPU3HaKa
YHOPSAOYMBAIOTCS 110 BO3pacTaHMIO. 3areM OTcuuThiBacTcss 10% HMCHBITYEMBIX, HMEIOLINX
HAaUMEHBIIYIO0 BBIPaXXEHHOCTh MpU3HaKa. P10 OyneT cCOOTBETCTBOBATH TOMY 3HAUEHMIO NPHU3HAKA,
KOTOpBIN oTaenseT 3ty 10% ucnbITyeMbIX OT ocTalIbHBIX 90%.

Kpapruau (Quartiles) — sto 3 touku — 3Hauenus npusHaka (P2s, Pso, P75), KoTopsie
JENAT yHopsiioueHHOe (110 BO3PACTaHUIO) MHOKECTBO HAOII0/IeHUH Ha 4 paBHbBIE 110 YHCICHHOCTU
gacTH. [IepBbIif KBapTHUIIL COOTBETCTBYET 25-My MPOIEHTUIIIO, BTOPOH — 50-My MPOIEHTHIIIO WIIH
MeMaHe, TPETUH KBapTUIIb COOTBETCTBYET 75-My MPOLIEHTUIIIO,

[TpoueHTHIM ¥ KBapTUJIM HUCHOJIB3YIOTCS AJIs ONPEIENIEHUs YacTOThl BCTPEYAEMOCTH TeX
WINA UHBIX 3HAYEHUH (MJIM MHTEPBAJOB) U3MEPEHHOIO MPU3HAKa WIN JJIS BBLACICHUS MOATPYMNI U
OTJENbHBIX HCIBITYEMBIX, HauOoOJee TUIMUYHBIX WM HETUINUYHBIX U1 JAaHHOTO MHO>KECTBa
HaOIIOICHUH.

3. Mepbl u3MeHYUBOCTH (pacceuBaHusi, pa3opoca).

OTO CTaTUCTHYECKUE II0KA3aTeld, XapaKTEPU3YIOIIME pa3Indus MeEXAy OTAEIbHBIMU
3HaYEHUSIMU BbIOOPKHM. OHHM TO3BOJIAIOT CYJUTh O CTENEHU OJHOPOJHOCTU IOJYYEHHOTO
MHO>KECTBA, O €ro KOMIIAKTHOCTH, @ KOCBEHHO — M O HAaJEXHOCTU IIOJYYEHHBIX JAHHBIX H
BBITEKAIOUINX U3 HUX PE3yJIbTaTOB.

HaubGonee MCITIOJIB3YEMBIC B IICUXOJOTUYCCKUX UCCICAOBAHUIX ROKA3AMEIU USMEHUUBOCMU.
pa3Max, CpeaAHEC OTKIIOHCHUEC, JUCIICPCHA, CTAHAAPTHOC OTKIIOHCHUEC, ITOJIYKBAPTUIIBHOC
OTKJIOHCHUC.

Pazmax (P) — »3TO uHTepBaN MEXIy MaKCUMaJbHBIM W MHHUMAJIbHBIM 3HAYEHUSMHU
npusHaka. Omnpezensercss JIerko W ObICTPO, HO UYBCTBUTENEH K CIy4alHOCTSIM, OCOOEHHO Mpu
MaJiOM YMCJIE 1aHHBIX.

R= Xmax - Xmin-
[Tpumepsr: 0, 2, 3, 5, 8 (P=28-0=8);
-0.2,1.0,1.4,2.0 (P=2,0-(-0,2) = 2,2);
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0,2,3,5,67 (P=67-0=67).

Cpeanee orkjoHenue (M/]) — »T0 cpeaHeapudmeTrnyeckoe pazHUIB! (10 aOCOTIOTHOM
BEJIMYMHE) MKy KaKbIM 3HAUEHUEM B BHIOOPKE U €€ CPEIHUM:

M = YdN,

rae d = [X-M|; M — cpennee BoIOOpKH; X — KOHKPETHOE 3HaYeHHEe; N — YHCII0 3HAUYCHHIA.

MHOXECTBO BCEX KOHKPETHBIX OTKJIOHEHUH OT CPEAHEro XapaKTepHU3yeT M3MEHUYHUBOCTH
JAHHBIX, HO €CJIM X HE B3STh [0 a0COJIOTHOM BeIMUYMHE, TO UX cymMMa OyJneT paBHa Hymr0. U Bes
uHpopmanus mnpomagaer. MJl moka3piBaeT CTENEHb CKYYCHHOCTH MAHHBIX BOKPYT CPEIHETO.
Kcrartu, nHorga npu onpefeneHuu 3To  XapaKTepUCTHKU BBIOOPKU BMecTO cpeanero (M) Oepyt
WHBIE MEPHI EHTPAIbHON TEHICHIIUU — MOJIY UJIU MEUaHy.

Hucnepeust (I wim Dx) (om nam. dispersus — pacceinanssiii). JIpyroit myTs u3MepeHus
CTEIICHU CKYYCHHOCTH JAaHHBIX — 3TO M30eraHue HYJIEBOW CyMMbl KOHKPETHBIX pasuuil (d = X-M)
He uepe3 uX aOCONIIOTHBIE BEIMYMHBI, a 4Yepe3 HUX BO3BEACHHME B KBaJpaT, U TOraa MOJy4yaroT
TUCIIEPCUIO:

O=3d*/N L js Gonpwmx BEIGOpOK (N 2 30);
I =2d?/ (N—1) — s Manbix seibopok (N < 30).

DTO Mepa U3MEHYUBOCTH JIJISI METPUUYECKHUX JIAHHBIX, IPOMOPIIMOHANIbEHAS CYMME KBaIpaToOB
OTKJIOHEHHUH U3MEPEHHBIX 3HAYEHHUH OT UX apu(PMETUUECKOTO CPEIHETO.

Uewm Oosbllle U3BMEHYMBOCTh B JAHHBIX, TE€M OOJBIIE OTKJIOHEHUS 3HAYEHUW OT CPEIIHEro,
TeM Oolbllle BEIWYMHA AUCIEPCHH. BennunmHa nucriepcuy MOdy4aeTrcs MpU yCPEeAHEHUU BCeX

KBaJpaTOB OTKJIOHEHUMN:
N

X -M,)* S - M,

5x=iﬁ[ D=i=_|._...____
N x N-1

Crnenyer ornuuaTh meopemuueckyio (F€HEpalbHYI0) AUCIEPCUI0 — MEpPY H3MEHUMBOCTH
OECKOHEYHOr0 4YHcia HM3MEpeHHid (B TEHEpaIbHOH COBOKYITHOCTH, IOMYJSIMH B LEJIOM) U
SMIIUPHUYECKYIO, WU 6b100pOYHYIO, IMCIEPCUI0 — JUISI PEaJbHO HM3MEPEHHOI'0 MHOXECTBa
3HaYeHUH Npu3HaKka. BeiOopouHOE 3HaUeHNE B CTaTUCTUKE UCIIONB3YETCs JUIsl OLEHKU TUCIIEPCUU B
TeHEepaJbHOM COBOKYMHOCTH. Bplme ykazana QopMmyna A TreHepalbHOW (TeopeTHUecKOo)
mucnepcun (Dx), KOTOpasi, MOHSATHO, HE BBIUUCISACTCS. J[JIsi BBIYMCICHUI HCIONIb3yeTcs GopMyia
BBIOOpOYHOU (AmMITUpHueckoit) aucrtepcun (Dy)y oTnuyarorasics 3HaMeHaTeeM.

Boruncnum aucnepcuto npusHaka X JUisi BBIOOPKU U3 6 UEIOBEK:

Ne | Xi | (xi-M) | (xi — Mx)?
1|4 4-3 1
2 |2 2-3 1
3| 4 4-3 1
411 1-3 4
5|5 5-3 4
6| 2 2-3 1
? |18 0 12

My = 18/6 = 3;

Dx=12/(6-1) = 2,4.

CrangapTHoe OTK/JIOHeHHMe (0) (CUIMa, CpPEIHEKBAJApaTUUECKOE OTKJIOHEHue). M3-3a
BO3BEJICHUS B KBAJIPAT OT/IEIbHBIX OTKJIOHEHUH d MpH BHIYMCICHUN TUCIICPCHH TOJTy4aeTCsl OYCHb
HE Harjsi(Has BEJWYMHA, JajieKas OT CaMUX OTKJIOHEHHH. UToObl 3TOro m30exarb W MOIYYHUTb
XApPaKTEPUCTUKY, COMOCTAaBUMYI) CO CPEIHUM OTKJIOHEHUEM, MPOJEIbIBAIOT  OOpaTHYIO
MaTEMaTHUYECKYIO OIlEpalvio — U3 JAUCIIEPCUH U3BIEKAIOT KBAaJPATHBINM KOpEeHb. Ero moaoxxurensb-
HO€ 3HA4YeHHE U NMPUHUMAETCS 32 MEpPY M3MEHUYMBOCTH, UMEHYEMYIO CPEAHEKBAJAPAaTUYECKUM WIIH
CTaHJIaPTHBIM OTKJIOHEHHEM:

o=yl =VEd& /N* *@mN-1}
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Ha npakTrke 4alie MCIIOIb3yeTCsS MIMEHHO CTaHAapTHOE OTKIOHEHHUE, a HE AUCIIEPCHs. DTO
CBA3aHO C TCM, UTO CUI'Ma Bpra)KaeT N3MCHUYHNBOCTHb B HCXOAHBIX CAMHUIIAX I/I3MepeHI/ISI HpI/ISHaKa, a
JMCIIEPCUs — B KBaJApaTax UCXOMIHBIX CIUHHUII.

M/, I © 6 IpUMEHUMBI U1l UHTEPBAIBHBIX U IPONIOPLIUOHAIBHBIX JAHHBIX.

+ CaoiicTBa IHCNIEPCHM:

1. Ecnu 3HayeHHs] U3MEPEHHOI0 MpU3HAKA HE OTIMYAIOTCS APYT OT Jpyra (paBHBI MEXAY
c000ii) — AucIIepcrs paBHA HYJIIO. DTO COOTBETCTBYET OTCYTCTBUIO H3MEHUYNBOCTH B JTaHHBIX.

2. IIpubaBieHne OJHOTO U TOTO € YUCIIA K KaKIOMY 3HAUCHHIO TICPEMCHHOW HE MEHSCT
JTMCTICPCHUIO:

f

- ——

-

M=M,=0 M, X

Puc. 4.1. l'pacbuku pacipedeieHUs YacToT: ¢ pasHod aMenepeucii (D,<D,), oauHakoBo#
nrcnepcueit (Dy= D) ¥ pasHBIMH CPEIHMMH apHOMETHUCCKHMHA (My< M)

[IpubaBneHne KOHCTaHTHI K KaXIOMy 3HAUEHHIO TII€PEMEHHOW CcIBUTAaeT Tpaduk
pacripesieieHusl 3TOH IMEepeMEHHOM Ha 3Ty KOHCTaHTy (MEHseTcs cpellHee), HO H3MEHYHMBOCTb
(zucniepcust) IpU 3TOM OCTAETCS HEU3MEHHOM.

3. YMHOkeHHe KaKI0T0 3HAUYEHHUs TepeMEeHHON Ha KOHCTAHTY ¢ M3MEHSET JMCIIEPCHIO B ¢
pas.

[Tpu oObenuHEHNH JIByX BBIOOPOK C OJMHAKOBOW AMCHEPCHUEH, HO C pa3HbIMHU CPEIHUMHU
3HAYEHUSIMU JIUCIIEPCUS] YBEIMUUBAETCS.

Ecnu ogna rpynna copepxut 3nauenud: 1,1,1,1,1, a apyras rpynna — 3Hauyenus 3,3, 3, 3,
3, TO QUcCHepcuu ATUX Ipynn oAuHaKkoBbl U paBHbI 0. Eciiu ke 00b€IUHUTH 3TU JIBE TPYIIIBI, TO
aucriepcus oyzaer pasHa He 0, a 1.

Jlns  MOpsSIIKOBBIX — JaHHBIX OOBIYMHO B KAayecTBE Mepbl HM3MEHUYMBOCTH  OepyT
NOJYKBAPTHIbLHOE OTKJIoHeHWe (Q), MMEHyeMoe eIllie MOYKEaApMUNBHLIM KOIPduuuenmom
WIH ROJIYMeNHCOYKEAPMUNLHBIM PA3MAaxom. BrIurciIseTcs 3TOT MOKa3aTesb ClIeAyoUMM 00pa3oMm.
Bes oOnacte pacnpeneneHusi JaHHBIX JEUTCS Ha 4YEThIpe paBHbIE YacTH. Eciu OTCUMTHIBATH
HaOJtO/IeHNsl HayMHasi OT MUHUMAJIbHOM BEJIMYMHBI Ha M3MEPUTEIbHOM IIKane (Ha rpadukax,
MOJIUTOHAX, TUCTOIPaMMax OTCUET OOBIYHO BEAETCS ClIeBa HAMpaBo), TO MEpBas YETBEPTh LIKAJbI
Ha3bIBAETCsl IEPBBIM KBapTUJIEM, a TOYKA, OTHAEJAIOLIAs €ro OT OCTAJbHOM YacTH IIKAJIBI,
obo3Havaercss cumBoiioM Qj. Btopeie 25% pacmpeneneHus — BTOpPOM KBapTHIIb, a
COOTBETCTBYIOIIasi To4yka Ha Imkage — Q2. Mexay Tperbell W 4YeTBEpPTOMl 4YeTBEPTAMHU
pacripenenieHust pacronoxkeHa Touka Qs. ITomykBapTHIBEHBINH KO(DOUITMEHT ONpeaenseTcst Kak Imo-
JIOBUHA MHTEPBAJIa MEXK]y IEPBBIM U TPETHUM KBApTUJISIMU:

Q=(Q:-Q)/2

[ToHATHO, YTO NMPU CUMMETPUYHOM pacrpeaeraeHurd Touka Q2 coBmazer ¢ MenuaHou (a
CIIEZIOBATENFHO, U CO CPETHUM), U TOT/Ia MOYKHO BBIYHCIUTH KOod(hduiment Q it XapaKTepuCTUKA
pa3bpoca TaHHBIX OTHOCUTEIBHO CEPEINHBI PACIIPEICTICHHS.

[Ipy HECUMMETPUYHOM pacHpelesIeHUH 3TOro HeAoCcTaToyHo. W Torjga JOMONMHHUTEIBHO
BBIUUCIISIOT ellle J1Ba Ko duuumenta Q — 1 mpaBoro U JeBOro y4acTKOB:
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QHGB. = (QZ - Ql) / 2; anaB. = (QS - QZ) /2.

3aganue. BrliBieHHE ILEHTpalbHBIX TeHAEHIUN pacnpenenenus. OueHka pas30Opoca
JTAHHBIX.
Heab 3amanmsa. OcBoeHue pacueTa MOJbI, MEAHAHBI, CPEAHEr0 apuMeTHyYecKoro,
JUCTIEPCUU M CTAHJAPTHOTO OTKJIOHCHHUS CUCTEMBI YIIOPSIIOYCHHBIX COOBITHIA.
TeopeTnueckoe odecnevyeHue.
1) Cucrema ynopsiioueHHBIX cOObITUH. PamxupoBanue.
2) Mepsl OlIEHKH IIEHTPATLHON TEHACHITUH.
3) Onenka pazbpoca gaHHbIX. Jucnepcus, CTaHIapTHOE OTKIOHEHUE.
JdTanbl 00padOTKM TaHHBIX.
1) 3aHecTu maHHBIC B TAOJHITY (Z1BE BEIOOPKH).
2) YropsaouuTh JaHHbIE (110 YOBIBAHUIO) B KX I0W BEIOOPKE.
3) Paccuurath MOy, MeIMaHy U CpeIHEE.
4) Cnenatb cpaBHUTEINIbHBIN aHATN3, OJTYYEHHBIX PE3YJIbTATOB.
5) [locunrarh nuUCTIEpCUIO, CTaHIAPTHOE OTKIOHEHUE.
6) Cnenath HHTEPIIPETALUIO PE3YIHTATOB.
3apaum k J1abopaTopHoii padore:
BapuanTt 1
[Tpu ompeneneHuH CTENCHH BBIPAXKEHHOCTH HEKOTOPOTO TCHXHYECKOTO CBOMCTBA B JBYX
rpynmnax, OrnbITHOW M KOHTPOJIBHOM, OallIbl paclpeieIUCh CIEeAYIOIUM 00pa3oMm:
OnwitHas rpynma — 18, 15, 16, 11, 14,15, 16,16, 20, 22, 17, 12, 11, 12, 18, 19, 20
Kontponbnas — 26, 8, 11, 12, 25, 22, 13, 14, 21, 20, 15, 16, 17, 16, 9, 11, 16
JlaTh CpaBHUTEIILHYIO XapaKTEPUCTHKY CTETICHH BBIPAKCHHOCTH 3TOTO CBOWMCTBA B JIAHHBIX
rpynmnax.
Bapuant 2
[Tpu ompeneneHun CTENEHH BBIPAXKEHHOCTH HEKOTOPOTO MCHUXUYECKOTO0 CBOMCTBA B JABYX
rpynnax, OMbBITHONH ¥ KOHTPOJILHOM, OAJUTBI paCIpeIeHIINCh CICTYIOINM 00pa3oMm:
OmnwiTHas rpynmna — 19, 16, 17, 12, 15,16, 17,17, 21, 23, 18, 13, 12, 13, 19, 20, 21
Konrponenas — 27, 9, 12, 13, 26, 23, 14, 15, 22, 21, 16, 16, 18, 17, 10, 12, 17
JlaTh cpaBHUTENBHYIO XapaKTEPUCTUKY CTETIEHH BBIPAKEHHOCTH 3TOTO CBOWCTBA B JIaHHBIX
rpynmnax.
Bapuant 3
[Tpu ompeneneHUH CTENCHH BBIPAXKEHHOCTH HEKOTOPOTO TICHXWYECKOTO CBOWCTBA B JBYX
rpynnax, OnbITHOH U KOHTPOJIBHOM, OaJlIbl paclpeleIiCh CIEeYOIUM 00pa3oMm:
OnwiTHas rpynma — 16, 13, 14, 9, 10,13, 14,14, 18, 20, 15, 10, 9, 10, 16, 17, 18
KonTponbnas rpynmna — 24, 6, 9, 10, 23, 20, 11, 12, 19, 18, 13, 14, 12,14, 7, 9, 14
JlaTh CpaBHUTEILHYIO XapaKTEPUCTUKY CTEIICHH BBIPAKCHHOCTH 3TOTO CBOWCTBA B JIAHHBIX
rpynmnax.
Bapuanr 4
[Tpu ompeneneHUH CTENEHH BBIPAXKEHHOCTH HEKOTOPOTO TMCHXHUYECKOTO CBOMCTBA B JABYX
rpynnax, ONMbBITHOH M KOHTPOJILHOM, OAJIIBI PACIIPEICTIIIACEH CIIETYFOIITIM 00pa3oM:
OmnwiTHas rpynma — 15, 12, 13, 8, 11,12, 13,13, 17, 19, 14, 9, 8, 9, 15, 16, 17
Kontpomenas — 23, 5, 9, 9, 22, 19, 10, 11, 18, 17, 12, 13, 14, 13, 6, 8, 13
JlaTh cpaBHUTENBHYIO XapaKTEPUCTUKY CTETICHH BBIPAKEHHOCTH 3TOTO CBOWCTBA B JIaHHBIX
rpynmnax.
3agaua 2.
a) Onpenenute meanany (Me) A CIeAYIOMMX JaHHBIX:
8,9,10,13,15
58,911
2,5,7,9,13,15,19
7,10,14,17,21,23
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5,7,8,11,17,21,23,25,27,34

0) Ompenenute Mmoay (Mo) s CEeAYIONUX JaHHBIX:

3,7,3,5,7,8,7,6
1,1,5,59,9
1,3,3,3,4,4,4,5,5,6
1,1,2,2,2,3,3,4,4,4

B) Beruncnure pasmax (P) cnenyromux 1aHHBIX:

0,3,5,8,11
-04,2.0,2.1,25,3.1
3,5,15,45,57
-2,-1,3,5,24

r) Paccuuraiite cpennee otkinonenue (Mx), nucnepcuto (Dx) u ctangapTHOE OTKIOHEHUE

(0x) IUTs TIOJTYYCHHBIX TAHHBIX.

Newcn. | O1 | O2 | O3
1 18 |19 | 14
2 13 |16 | 17
3 18 | 20 | 16
4 13|15 |13
5 15|16 | 14
6 14 | 17 | 12
7 16 | 15 | 15

Mx
Dx
Ox

3agaua 3.

1. ITo pesynpraTam u3MepeHus oOMMTENbHOCTH Yy loHomen (1) u neBymek (2) Obuin
MIOCTPOEHBI CTIIaKEHHBIE rpauKu pacnpeneneHus 4actoT (puc. 1).
2. Omnpenenure 1o rpaduKy: a) Kak pa3nuyaroTcs cpeanue M1 u Mo; 6) Kak pa3indaroTcs

mucnepcuu D1 u D2?

3. Beruucaute qucnepcuu Al ABYX TPYIIIL:

I'pynma A

I'pynna B

3

6

2

5

2

5

1

4

Kakoii Oyner aucmepcust 8 3HaueHHi, MONyYEHHBIX IyTeM OObeAMHEHUs Trpynn?

OObscHUTE NOTyUYEHHBINH Pe3yJIbTaT.

Puc. 1. I'paduixu pacnpeneneHusi OTHOCUTENLHBIX YaCTOT OOIIUTENBHOCTH IoHOIIEH (1) 1 geBytiek (2)
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JlabGoparopHasi padora 8. HopmaJsibHbIN 3aK0H pacnpenejieHUs IPU3HAKA

ITpu M = 0 u 6 =1 nonyyaeM eAMHUYHYIO HOPMAJIBHYIO KPUBYIO, TaK KakK IUIOLIA/lb 110 HEH
paBHa 1. bnaromapss 3TOMy CBOMCTBY IJIOIIA[Ab MO KPUBOH MHTEPNPETUPYETCH KaK
BEPOSITHOCTb, MJIM OTHOCHTEJbHAsl 4acrora. JlelcTBUTENbHO, BCA IUIOLIAAb 107 KpHUBOM
COOTBETCTBYET BEPOSITHOCTU TOTO, YTO MPU3HAK MPUMET JIF000€ 3HAY€HHE U3 BCETO JUara3oHa ero
M3MEHYUBOCTH (0T — 00 110 +o0). [lnomaap noj1 eIMHUYHOM HOPMAILHOM KPUBOH ClieBa WM CIIpaBa
OT HyJIeBOM TOUYKHU paBHa 0,5. ITO COOTBETCTBYET TOMY, YTO MOJIOBUHA T'€HEPAILHON COBOKYITHOCTHU
UMeeT 3HadeHWe mpu3Haka Oonbine 0, a monoBuHa — MeHbmie (. OTHOCHTENBHAS YacTOTa
BCTPEUAEMOCTH B T€HEPaIIbHON COBOKYITHOCTH 3HAUEHUU NMPU3HAKA B AMAINa3oHe OT Z1 10 Z paBHa
IUIOUIAIM MO/l KPUBOM, JeKalleil MeXIy COOTBETCTBYIOIIMMM ToukamMu. OTMETHM elle pas, 4To
m000e HOpPMallbHOE pacHpelielieHue MOXeT OBbITh CBEACHO K EIMHUYHOMY HOpPMajibHOMY
pacrnpeeneHuto myreM Z-peoOpa3oBaHusl.

Takum o6pazom:

v €ClIM X1 MMEET HOpPMaJbHOE pacIpelelieHne co cpeAHMM M U cTaHgapTHBIM
OTKJIOHEHHEM G, TO Z=(Xx—DMy)/0 XapaKTepu3yeTcsl eAIMHUYHBIM HOPMAaJIbHBIM PACIPEICICHUEM CO
cpeaHuM O U CTaHIAPTHBIM OTKJIOHEHHEM 1;

v WIOHIab MEXKIYy X1 M X2 B HOPMaJbHOM pACHpENeNeHUH CO CpeAHUM M, H
CTaH/JAPTHBIM OTKJIOHEHHWEM G paBHA IUIOMAAH MKy Z1 = (X1 - My)/o u Zr=(xo — My)/o B
€AMHUYHOM HOPMAaJIbHOM paclpeeeHIH.

Wtak, Hanbosee BaKHBIM OOIIMM CBOMCTBOM pa3HbIX KPUBBIX HOPMAJIbHOTO PaCIpeaesICHUs
SBIICTCS OJJMHAKOBAS JOJIS IJIOMIAAN MO/l KPUBOW MEXIy OAHHUMH U TEMH K€ JIBYMs 3HAUCHHUSIMU
IIPU3HAKa, BBIPAXKEHHBIMH B €IMHUIIAX CTAaHAAPTHOTO OTKIOHEHHUSI.

[Tone3Ho MOMHUTH, 4YTO Al JI0OOOTO HOPMAJIBHOTO paclpeieNieHUuss CYHIECTBYIOT
CJIEYIOIIE COOTBETCTBUS MEX]y IMana30HaMH 3HAUE€HUH U IUIOIAbI0 110 KPUBOMA:

M=o coomeemcmeyem npumepro 68% (mouno — 68,26%) naowaou;

M=26 coomeemcmeyem npumepno 95% (mouno — 95,44%) naowaou;

M=£36 coomeemcmeyem npumepno 100% (mouno — 99,72%) nnowaou.

EnuHnyHOe  HOpManbHOE — pachlpesielieHHe  yCTaHaBIMBAaeT  YETKYI0  B3aUMOCBS3b
CTaHAAPTHOTO OTKJIOHEHHS] U OTHOCUTEIILHOIO KOJIMYECTBA CIYy4aeB B F€HEPATbHOM COBOKYITHOCTH
Ui TI000r0 HOpMaJIbHOTO pachpeneneHus. Hanpumep, 3Has cBOMCTBa €IUHUYHOIO HOPMAJIBHOTO
pacmpeneneHrs, Mbl MOXKEM OTBETUTh Ha CleAylollue Bompochl. Kakas A0ns reHepaabHOR
COBOKYITHOCTH MMEET BBIPAXKEHHOCTh CBOMCTBA 0T —lo 10 +16? Wnu xakoBa BEpOSITHOCTH TOTO,
YTO CJIy4YailHO BBIOpAaHHBI TMPEJCTaBUTENh TE€HEPAIbHOW COBOKYIMHOCTH OyAeT HMETh
BBIPAKEHHOCTh CBOMCTBA, HAa 3G IPEBBIIIAIOIIYIO CpeAHee 3HaueHHe? B mepBoM ciydyae OTBETOM
Oyner 68,26% Bceill reHepallbHOW COBOKYITHOCTH, Tak Kak oT -1 go +1 coxmepxutcs 0,6826
IUIOMIAIM €IMHMYHOTO HOPMAJILHOTO pachpeserneHus. Bo Bropom ciyuae otset: (100-99,72)/2 =
0,14%.

[Tonie3HO 3HATH, UTO €CJIM pacHpeiesieHUe SBISETCS] HOPMAJIbHBIM, TO:

90% e6cex cnyuaee pacnonazaemcsa ¢ ouanazone 3nayenuu M=1,640;

95% ecex cnyuaeeé pacnonazaemcs 6 ouanazone 3navenui M+1,960;

99% ecex cnyuaee pacnonazaemcsa ¢ ouanazone 3navenui M=2,580.

CymectByeT crneuuaigbHas TaOlMIla, MO3BOJISAIONIAS OINPEAENATh IUIOIIAAb MOJ KPUBOM
cpaBa OT J000ro mnonoxurenbHoro z (tabmuua 1). Ilonb3ysack €10, MOXHO OIPENeNUTh
BEPOATHOCTh BCTPEYAEMOCTH 3HAUEHUN MpH3HAKa M3 JI0O00ro Juama3zoHa. OTO IIUPOKO
WCIIONB3YETCS TPU UHTEPIIPETAMU JaHHBIX TECTUPOBAHMUS.

MoXHO yKa3zaTh IO KpaiHEH Mepe Ha TPU BaXKHBIX acClleKTa MPUMEHEHHsS HOPMAJIBHOIO
pacnpeneneHus:

1. Pa3paboTka TECTOBBIX LIKaJ.

2. IIpoBepka HOPMaTBHOCTH BEIOOPOYHOTO paclipeie]ICHUs ISl PUHSATHUS PEIIEHUS O TOM, B
KaKOH IIKaje U3MEPEH NPU3HAK — B METPUYECKOM WIIN MOPSAKOBOM.

27



3. Cratuctuueckas mpoBepKa MIoTe3, B YACTHOCTU — IPH ONPEeNIEHUU PUCKA MPUHATHUS
HEBEPHOTI'O PEIICHHUS.

Tabauya 1.
CmanoapmHule HOPMALbHBLE 8EPOSMHOCTIU

B Tabnuie yka3aHbl 3HAYEHHUS IUIOMIAAM O] KPUBOW CIMHHUYHOTO HOPMAJIBHOTO
pacrpeneieHus, HaxoAsmmecs cupaBa or Z. B kpaiiHeM JIeBOM CTOJOIE JaHBl pa3iddHbIE Z-
3HAYCHUSI ¢ TOYHOCTBIO JIO OJIHOTO JECATHYHOrO 3HAaKa. 3HAYCHHUS BEPOSATHOCTEH yKa3aHbl Jis
pa3IMYHBIX 3HAYEHUH Z, BKJIIOYas BTOPOM 3HAK IOCIIE 3anATOM (yKa3aH B BEPXHEM PAAY).
Z 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0,0 | 0,5000 0,4960 0,4920 0,4880 0,4840 0,4801 0,4761 0,4721 0,4681 0,464]
0,1 0,4602 00,4562 0,4522 0,4483 0,4404 0,4404 0,4364 00,4325 0,4286 0,4247
0,2 10,4207 04168 0,4129 0,4090 04052 04013 0,3974 0,3936 0,3897 0,385%
0,3 | 0,3821 0,3783 0,3745 10,3707 0,3669 0,3632 0,3594 0,3557 0,3520 0,3483
0,4 | 0,3446 0,3409 0,3372 0,3336 0,3300 0,3264 10,3228 06,3192 0,3156 0,312
0,5 0,3085 10,3050 0,3015 0,2981 0,2946 0,2912 0,2877 0,2843 0,2810 0,2776
0,6 | 0,2743 0,2709 10,2676 (,2643 0,2611 0,2578 0,2546 0,2514 0,2483 0,2451
0,7 10,2420 10,2389 0,2358 10,2327 0,2296 0,2266 0,2236 0,2206 0,2177 0,2148
0,8 0,2119 0,2090 0,2061 0,2033 0,2005 0,1977 0,194% 10,1922 0,1894 10,1867
0,9 10,1841 0,1814 0,1788 0,1762 0,1736 0,1711 0,1685 0,1660 0,1635 0,1611
1,0  0,1587 0,1562 0,1539 0,1515 0,1492 0,1469%9 0,1446 0,1423 0,1401 0,1379
1,1 | 0,1357 6,1335 0,314 10,1292 0,1271 0,1251 0,1230 0,1210 0,1190 0,1170
1,21 0,115 0,1131 0,1182 0,1093 0,1075 0,1056 0,1038 0,1020 0,1003 0,0985
1,3 | 0,0968 10,0951 -0,0934 0,0918 0,0901 0,0885 0,086% 0,0853 0,0838 0,0823
1,4 | 0,0808 0,0793 0,0778 0,0764 0,0749 0,0735 0,0721 0,0708 0,0694 0,0681
1,5 10,0668 0,0655 0,0643 0,0630 0,0618 0,0606 0,0594 0,0582 0,0571 0,0559
1,6 | 0,0548 ©,0537 0,0526 10,0516 0,0505 0,0495 0,0485 0,0475 0,0465 00,0455
1,7 | 0,0446 0,0436 0,0427 0,0418 10,0409 0,0401 0,0392 0,0384 0,0373 0,0367
1,8 | 0,0359 0,0351 0,0344 10,0336 10,0329 0,0322 0,0314 0,0307 0,0301 0,02%4
1,9 | 0,0287 ©,0281 0,0274 0,0268 0,0262 0,0256 0,0250 0,0244 10,0239 0,0233
2,0 10,0228 60,0222 0,0217 0,0212 0,0207 0,0202 0,0197 0,0192 0,0188 0.0183
2,1 10,0179 0,0174 0,070 0,0166 0,0162 0,0158 0,0154 0,0150 0,0146 0,0143
2,2 | 0,0139 40,0136 0,0132 0,0129 0,0i25 0,022 0,0119 0,0li6 0,0113 0,0110
2,3 | 0,6107 0,0104 0,0102 0,009% 0,0096 0,0094 0,0091 0,0089 0,0087 0,0084
2,4 10,0082 0,0080 0,0078 0,0075 0,0073 0,0071 0,0069 0,0068 0,0066 0,0004

1. 3nauenne |Q mo mkane Bekcimepa (M = 100; ¢ = 15) HEexoToporo
TecTupyemoro paBHo 125. Bompoc o cmenenu evipasxennHocmu unmennekma 'y
JAHHOTO HHIUBUAYyMa MepedopMylIupyeM CIeAyIoUUM o0pa3oM: HACKOIbLKO
uacmo unu peoko BcTpevaroTcs 3HaueHHs 1Q Hwke mim Bbime 125? Pemenue.
[epeiinem ot mkansl 1Q K eqUHUIIAM CTAHIAPTHOTO OTKJIOHEHHS (Z-3HAYCHUSIM):
=(125-100)/15=1,66. ITo Tabaume | HaxoaUM IUIOIIAAb MMOJ KPHBOH CrpaBa OT
aToro 3Ha4yeHwus, oHa paBHa 0,0485. Dto 3HauuT, uro 1Q 125 u BBIIIE BeTpedaeTcs
JIOBOJIBHO PEIKO — MEHeEe, 4eM B 5% cirydaes.

2. KakoBa BepoOSITHOCTH TOTO, YTO CIy4YailHO BbIOpaHHBIA YeNOBEK OyIeT
umeth 1Q no mkane Bekcnepa B auanazone ot 100 1o 120? Pemenue. B eguammax
cranaptHoro otkiaonenus Z1 = 0,0; zo = 1,333. Inomans crpaBa z1 - 0,5, cripaBa
or zz — mnpumepHo 0,0918 (ompenensiercs mo Tabmume 1), ciemoBaTenbHO,
IJI0Maabp MKy Z1 u Z2 paBHa 0,5-0,0918=0,4082. Takum 006pa3om, BEPOSITHOCTD
TOTO, YTO CIIy4allHO BHIOpaHHBIN 4yenoBek OyzaeT umeth 1Q B auanazone ot 100 1o
120, paBHa npumepHo 0,41.
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3agaun:

Bapmuanr 1

[Ipu omnpeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO IICMXWYECKOIO0 CBOWCTBA B
OTIBITHOM TPYTIE OBLTN MOTYYCHBI CIICAYIOIINE PEe3yIbTaThI.

OnwrTHas rpynmna — 18, 15, 16, 11, 14,15, 16,16, 16, 22, 17,12, 11, 12, 18, 19, 20

[TocTpouTh KpUBYIO pacmpeielieHus MPU3HAKa U JaTh 3aKII0YCHHE 00 OTKIIOHCHUU JaHHOTO
pacrpeneneHust OT HOpMaJIbHOTO.

Bapuanr 2

[Ipu omnpeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOrO IICMXWYECKOTO0 CBOWCTBA B
KOHTPOJIBHOMW TPYTIIe OBLIN MOTYYESHBI CICTYIOIIHE PE3YIbTaThI.

Kontponbenas — 14, 8, 13, 12, 25, 22, 13, 14, 21, 20, 14, 16, 17, 16, 9, 11, 16

[TocTpouTh KpUBYIO pacmpesiesieHus MPU3HaKa U JaTh 3aKI0YCHUE 00 OTKIIOHCHUH JAHHOTO
pacrpeeneHuss OT HOpMaJIbHOTO.

Bapuant 3

[Ipu omnpeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO IICMXWYECKOIO0 CBOWCTBA B
OIIBITHOM TPYTIIE OBLTU MOTYYCHBI CIICAYIOIINE PE3yIbTaThI.

OnwiTHas rpynna — 19, 16, 17, 12, 15,16, 17,17, 21, 23, 18, 13, 13, 13, 19, 20, 21

[TocTpouTh KpUBYIO paclpeielieHus MPU3HAKA U JaTh 3aKII0YCHHE 00 OTKIIOHCHUH JaHHOTO
pacrnpeieneHrst OT HOpMaJIbHOTO.

Bapuanr 4

[Ipu omnpenencHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO IICMXWYECKOI'O0 CBOWCTBA B
KOHTPOJIBHOM TPYTIe ObLIN MOTYUYCHBI CIICTYIOIIHE PE3YyIbTATHI.

Kontponbnas — 27, 16, 15, 13, 23, 23, 14, 15, 22, 21, 16, 16, 18, 17, 10, 12, 17

[TocTpouTh KpUBYIO pacmlpe/ielieHus MPU3HAKA U JaTh 3aKII0YCHHE 00 OTKIIOHCHUU JaHHOTO
pacrpeieneHrst OT HOpMaJIbHOTO.

Bapuanr S

[Ipu omnpenencHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO TICMXHYECKOrO CBOWCTBA B
OIIBITHOM TPYTIIE OBLTH MOTYYCHBI CIICAYIOIINE PE3yIbTaThI.

OneiTHas rpynna — 16, 13, 14, 9, 10,13, 14,14, 18, 20, 15, 10, 9, 10, 16, 17, 18

[TocTpouTh KpHUBYIO pacrpe/ielieHus MPU3HAKa U JaTh 3aKII0YCHHE 00 OTKIIOHCHUU JaHHOTO
pacmpesieNieHrs OT HOPMaIbHOTO.

Bapuanr 6

[Ipu ompeneneHUH CTEMEHH BBIPAKEHHOCTH HEKOTOPOrO TMCUXMUYECKOTO CBOWCTBAa B
KOHTPOJIBHOU TPYTIe OBLIN MOTYYSHBI CIICTYIOIIHE PE3YyIbTaTHI.

KonTponbnas rpynmna — 24, 6, 9, 10, 23, 20, 11, 12, 19, 18, 13, 14, 12,14, 7, 9, 14

[TocTpouTh KpUBYIO pactpe/ielieHus MPU3HAKa U JaTh 3aKII0YCHHE 00 OTKJIOHCHUH JAaHHOTO
pacmpesieNieHrs OT HOpMaJbHOTO.

Bapuanr 7

[Ipu ompeneneHUn CTEMEHH BBIPAKEHHOCTH HEKOTOPOrO TMCHUXMUYECKOTO CBOWCTBAa B
OIIBITHOM TPYTIIE OBLTH MOTYYCHBI CIICAYIOIINE PE3yIbTaThI.

OmnwiTHas rpynma — 15, 12, 13, 8, 11,12, 13,13, 17, 19, 14, 9, 8, 9, 15, 16, 17

[TocTpouTh KpHUBYIO pacmpe/ielieHus MTPU3HAKa U JaTh 3aKII0YCHHE 00 OTKIIOHCHUH JaHHOTO
pacmpeseneHus 0T HOpMaabHOTO.

Bapuanr 8

[Ipu ompeneneHUH CTENEHH BBIPAKEHHOCTH HEKOTOPOrO TMCUXMUYECKOTO CBOWCTBAa B
KOHTPOJIBHOHU TPYTIIE OBLIN MOJTYUYSHBI CIICTYIOIIHE PE3YyIbTaThI.

Kontpomenas — 23, 5, 9, 9, 22, 19, 10, 11, 18, 17, 13, 13, 14, 13, 6, 8, 13

[TocTpouTh KpHUBYIO pacmpe/ielieHus MTPU3HAKa U JaTh 3aKII0YCHHE 00 OTKIIOHCHUH JaHHOTO
pacmpeseneHus 0T HOpMaabHOTO.

Bapuanrt 9

[To meronuke IlyHra Oblna vicceoBaHa TPyMIa CTYyIEHTOB (aKyJIbTeTa IICHXOJIOTHH.
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N3mepsincst ypoBeHb JEINPECCHUBHOIO COCTOsHUA. [IOCTpOUTH KpHBYIO paclpenesieHus
YPOBHSI JACTPECCUBHOIO COCTOSIHUSL Y CTYACHTOB-IICUXO0JIOTOB. OTIMYaeTcs JIM paclpeleicHue
MPU3HAKA OT HOPMAJILHOTO?

PesynbraTel TectupoBanus: 53 51 49 47 46 45 44 44 42 42 42 41 41 41 41 40 40 40 39 39
39 38 38 37 36 36

Bapuanr 10

ITo metoauke LlyHra Oblia nccieoBaHa rpynmna CTyJeHTOB (paKyJIbTeTa ICUXOJIOIHH.

W3mMepsiics ypoBEHb JI€IPECCUBHOIO cocTosiHusA. IlocTpouTh KpuBYyIO pacnpeneneHus
YPOBHS JIETIPECCUBHOIO COCTOSIHUS Yy CTYJIEHTOB-IICUXOJOT0oB. OTJIMYAeTCs JM pacupeieseHue
IIpU3HAKa OT HOPMAJIbHOT0?

PesynbTatel TectupoBanus: 39 39 37 37 36 36 36 35 35 35 35 35 34 34 34 33 32 31 30 30
3029 29 28 25

Bapuant 11

[To meromuke ILlynra Obuta wHccieqOBaHAa TpyMNa CTYACHTOB HE IICHXOJIOTHYECKOTO
(dakynbpTera.

W3mepsiicst ypoBEHb JIeIPECCUBHOrO cocTosiHus. IlocTpouTh KpuBYyIO pacnpezneneHus
YPOBHSI JENPECCUBHOTO COCTOSHUS y CTYJEHTOB-TICUXOJIOTOB. OTiIMYaeTcst JM pacupeieseHue
IIpU3HaKa OT HOPMaJIbHOT0?

PesynbTarel TectupoBanus: 52 51 48 48 47 46 46 46 46 45 45 44 41 40 39 38 38 38 37 37
37 37 37 36 36 36 36 35 35 35 35

BapuanT 12

ITo meronuke llyHra Oblna uccienoBaHa TIpynna CTYJIEHTOB HE ICHXOJOTHYECKOIO
bakynbTera.

W3mepsiicst ypoBEeHb JIENIPECCUBHOIO cocTosiHusA. [locTpouTh KpuBYIO pacmpeneneHus
YPOBHSI JEMPECCUBHOIO COCTOSIHUS y CTYJEHTOB-TICUXOJIOTOB. OTiIMYaeTcs JM pacupeieseHue
IIpU3HAKa OT HOPMaJIbHOT0?

Pesynbrarel TectupoBanusi: 40 39 38 38 38 37 37 37 37 37 36 36 36 36 35 35 35 35 34 34
34 34 3333 3331313029 2827 2626 25 25

Bapuanr 13

Crnenyrouue JaHHbIE MPEACTaBISIOT COOOM OIEHKM B3pOCIBIX JIIOJEH B TecTe Ha
ornpenenenue koddduurenta nuremiekryanbHoctu Crendopaa-bune: 141 92 100 132 97 110 106
107 105 83 127 95 109 108 104 104 87 133 118 124 111 135 110 110 127 114 105 102 92 94 101
115124 98 118

OTnuyaeTcst U pacnpee’eHe Npru3Haka OT HOpMajibHOro?

Bapmunanr 14

Crnenyrouue JaHHbIE MPEACTaBISAIOT COOOM OIEHKM B3pOCIBIX JIIOJEH B TeCcTe Ha
ornpejeneHue kodduurenta nuremiexryaibHoctu Crendopaa-bune: 138 97 101 116 112 113 95
102 131 121 130 91 92 101 146 121 108 129 113 114 106 105 102 86 107 148 96 123 107 129 108
105 123 105 139 106 89 134 103

OTnuyaeTcst U pacnpeieseHe Npu3Haka OT HOpMaJbHOTO?

JlabopaTopHas padora 9. HopmupoBanue 1aHHbBIX

Cranpaptu3anueil Ha3bpIBaeTCs MpollecCc YHU(DHUKAIUMU, perjaMeHTallud, MPUBEICHHUS K
€IMHBIM HOpPMAaTUBaM IPOLEAYphl SKCIEPUMEHTA U U3MEPEHHBIX MCUXOJOTHYECKUX TOKa3aTeNeH.
CrangapTuzanus CIIy>KUT MPEeXIe BCEro Ui CO3/JaHUS YCIOBHM UM BO3MOXHOCTH CONOCTaBICHUS
9KCIIEPUMEHTAJIBHBIX JAHHBIX, MOJIYYEHHBIX NPU MOMOIIM METOAMK DPa3JIMYHOM pasMmepHocTH. B
pe3yabTaTe 00pabOTKU TECTOBBIX MOKa3aTeIeH MOMydyaroT ChIpble OAJUIbI, KOTOPBIE MEPEBOIATCS B
CTaHJIapPTHBIE OLIEHKH, IOCTPOEHHBIE B COOTBETCTBUU C 3aKOHOM HOPMAaJIbHOI'O PACIIPEAEIEHUS.

Paznuuarom  o0se  ¢gopmer  cmanoapmuszayuu. Bo-mepBBIX, T0J CTaHIapTU3aLUEH
MOHUMAIOTCST 00pabOTKa JAaHHBIX, pErjJaMeHTalusl MpOoLeNyphl IPOBEACHUS OSKCIEPUMEHTA,
MEePUOJNYHOCTH 00CIeI0BaHUSI UCIIBITYEMbIX, YHU(UKALUS UHCTPYKIUHU, CIOCOOOB PETUCTpallin
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pE3yJIbTaTOB, CTAHJAPTHOCTh YCJIOBUU MPOBENEHUS HCCIEIOBAHUS, XapaKTEPUCTUK KOHTHHTEHTA
o0cenyemMbIX U T.1.

Bo-BTOpBIX, cTaHIapTH3alKsg MOXET BBINOIHATH (PYHKIHIO MPeoOpa3zoBaHUsl HOPMAaJbHOM
(WM UCKYCCTBEHHO HOPMAJIM30BAHHOM) IIKajbl OLICHOK B HOBYIO ILKally, OCHOBAHHYIO Ha
ONpeAeNIeHU MecTa ChIpOM  OLEHKU HCIBITYEMOTO B  pacHpellelieHHMH —IoKa3aTelei
MICUXOJIOTUYECKON METOJIKH B PETPE3EHTATUBHOW BBIOOPKE.

Haubonee pacnpocTpaHeHHbIMH MpeoOpa3oBaHUSIMHU B ICUXOMETPHUH MEPBUYHBIX OLIEHOK
SBIISIIOTCSL LICHTPUPOBAHUE U HOPMHPOBAHUE TOCPEICTBOM CPEIHEKBAAPATHUECKUX OTKJIOHEHUH.
Llenmpuposanue — 310 NUHENHHas TpaHchopMalMsl BEIUYUH U3MEPEHHOTO MTPU3HAKa, IPU KOTOPOI
CpelHss BEIMYMHA paclpeieieHusl CTaHOBUTCA paBHOW Hymo. [lpouenypa wopmuposanus
3aKJII0YAETCS B TIEPEeXoie K APyroMy Macimrtady (eaumHuam) usmepenus (Sc), KOTOPBIN Oa3upyercs
Ha MPUHLUIE HOPMAJIBHOCTH paclpeiesieHuss SMIMPUYECKUX I[IOKazaTeled Ipu Iepexone K
CTaHJIaPTHBIM BEJIMYMHAM UM OCYILIECTBIIAETCS O popmyIie:

Sc = [(Xi-Mx)/ ox]*A + M;

rze, Xi — BEeJIUYMHA [T0Ka3aTesl TeCTa;

M;x— cpenHee apudMeTHIECKOE TTOKa3aTenen

Ox - CpPEIHEKBaIpPaTUYHOE OTKIOHEHUE MMOKa3aTeNeil;

A — 3a1aHHOE CPEAHEKBAIPATUIHOE OTKIIOHEHHE (O);

M — 3aaHHOe cpefiHee 3HaUCHUeE.

B kagectBe QyHKIMU S¢ 0OBIYHO MCTONB3YIOT Z-TIOKa3aTenb (CTaHAAPTHBIA MOKa3aTesb),
cama mpoleaypa CTaHAapTH3AIUHU MOJydyaeT Ha3BaHUE Z-npeoOpazosanue OaHHbIX — ITO TEPEBOJL
MU3MEPEHUH B CTaHAAPTHYIO Z-mKauy (Z-scores) co cpeaaum Mr = 0 u D; (wiu o7) = 1. CHavana
JUIS TIEPEMEHHON, U3MEPEHHON Ha BBIOOPKE, BBIUUCISIIOT cpefHee Mx U CTaHAapTHOE OTKIOHEHHE
Ox. 3aT€M BCE 3HAUEHUS MIEPEMEHHON Xi IEPECUUTHIBAIOTCS 10 (hopMmyIie:

Zi:(xi - Mx)/Gx

B pesynbrare mpeoOpa3oBaHHbIE 3HaUEHUs (Z-3HAYEHUs) HEMTOCPEICTBEHHO BBIPAKAIOTCS B
€IMHUIIAX CTAHJAPTHOTO OTKIOHEHHS OT cpeanero. Ecimu st ogHOW BBIOOPKHM HECKOIBKO
MPU3HAKOB TEPEBEJCHBI B  Z-3HAUCHHs, TMOSBISIETCS BO3MOXXHOCTh CpPaBHEHHSI  YPOBHS
BBIPKEHHOCTH PA3HBIX MPU3HAKOB y TOTO WM MHOTO UCHBITYeMOro. [ Toro 4To0bl N30aBUTHCS
OT HEW30EKHBIX OTPUIATEIBHBIX M JPOOHBIX 3HAYECHUH, MOXKHO TEPEUTH K 000U Apyroit
u3BectHol mikane: 1Q (cpennee 100, curma 15); T-ouenok (cpennee 50, curma 10); 10-6annpHOIM
— creHoB (cpemnee 5,5, curma 2) u Ap. llepeBoa B HOBYIO KAy OCYIIECTBIISIETCS ITyTEM
YMHOXEHHS KaXJI0TO Z-3HaueHUs Ha 33JJaHHYIO0 CUTMY M MPUOABIICHUS CPETHETO:

Si=oxzi + M.

Ha nmpakTtuke ncuxonoru HanboJiee 4acTo MCTHOIB3YIOT B KAUECTBE CTAHAAPTHBIX OIEHOK: 8
wikanie HauMeHo8aHuil HAKOIUIEHHbIE IIPOLEHTBI; 6 OpOUHANbHOU wKale — TPOUEHTHIN
(MEepUEHTHIIN) U 8 UHMEPBAIbHOU WiKale — TUMWYHBIE cTaHAapTHble Z-oueHku (M=0, A=1);
crangaptabie 1Q-6ammer (M=100, A=15); T-mokazatenmn (M=50, A=10) U CTEHOBYIO MIKaIy
(M=5.5, A=2).

Ocnognaa npobnema cmandapmusayuu mecma 3aKaAI04Aemcsa 6 paspadomke MmMakxoiu
WIKabl, 6 KOMOPOIl pacnpedenienue mecmosvlx nokazameseil HA 6blOOPKe cmanoapmusayuu
COOMEEemcmeosano 0vl HOPMAIbLHOMY PACHPEOeIeHUl.

HcxonHble TECTOBBIE OLIEHKH — 3TO KOJMYECTBO OTBETOB HA T€ WJIM MHBIE BOIIPOCHI TECTa,
BpeMsSl WM KOJMYECTBO PEIICHHBIX 3amad W T. J. OHH eIlle Ha3bIBAIOTCS IMEPBUYHBIMHU, WIIH
«CBIPBIMHU» OIleHKaMu. KToroMm craHapTH3allvd SIBISIOTCS TeCTOBble HOPMBI — Ta0iuIla
repecyeTa «ChIPhIX» OIIEHOK B CTaHJAPTHBIE TECTOBbBIE IIKAJIBI.

Cy1iecTByeT MHOKECTBO CTaHIAPTHBIX TECTOBBIX KA, OCHOBHOE Ha3HAUEHUE KOTOPBIX —
MPEJICTaBICHHE WHAWBUIYAIBHBIX DPE3YJIbTaTOB TECTUPOBAaHUS B YIOOHOM Ui WHTEPIpPETAIHA
Buje. HekoTopele W3 ATHX IIKal MpeACTaBlIeHb Ha puc. 5.5. OOmUM UIsi HUX SBISETCS
COOTBETCTBHE HOPMAJIILHOMY DACIpENETICHHIO, a Pa3INyaloTCs OHU TOJIBKO JIBYMS MOKa3aTessIMU:
CpeTHUM 3HAa4YeHHEM M MaciiTadoM (CTaHAAPTHBIM OTKJIOHEHHEM — G), OMPEeIeIOmnuM
TPOOHOCTH IIKAJTHI.
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Puc. §.5. HopMankwHas KpHBas H TECTOBBIE UIKALL

Oobwan nocnedosamenbHOCMb CHAHOAPMUZAUUU COCHOUNL 8 CIEOYVIOULEM:

1) ompenensieTcsi TeHepalibHasE COBOKYITHOCTb, Ul KOTOPOW pa3padaThIBACTCSl METOJHMKA U
(bopmupyeTcs penpe3eHTaTUBHAs BEIOOpKA CTaHAApTH3ALMH;

2) o pe3ysibTaTaM MPUMEHEHHs TEPBHYHOTO BapHaHTa TECTa CTPOUTCS pPacHpe/ieieHUe
«CBIPBIX» OLEHOK;

3) MpOBEPSIOT COOTBETCTBHE MOJIyYSCHHOTO PACTIPEICIICHHSI HOPMATbHOMY 3aKOHY;

4) ecnu pacrpelielieHHe «CBhIPBIX» OIIGHOK COOTBETCTBYET HOPMAJIbHOMY, MPOU3BOJIUTCS
JIUHEHAsL CMAHOapMU3ayUsl,

5) ecnu pacrpe/iesIieHue «ChIPBIX» OICHOK HE COOTBETCTBYET HOPMAIBHOMY, TO BO3MOXHBI
JIBa BapHUaHTa!

* riepe]] JINHEWHOW CTaHAapTU3aLMel TPOU3BOAAT SMIIMPUUECKYI0 HOPMAJIN3ALMIO;

* [IPOBOJAT HETUHENHYIO HOPMAIU3ALUIO.

IIpoBepka pacnpeneneHuss «ChIPbIX» OLICHOK Ha COOTBETCTBHE HOPMAJIbHOMY 3aKOHY
IIPOU3BOJUTCS MPU IOMOIIN CHEUAIBHBIX KDUTEPHUEB.

JIuHeliHasi CTAaHAAPTHU3ALMA 3aKJIIOYAETCS B TOM, YTO OINPENACISIIOTCS TPAHUIIBI
MHTEPBAJIOB «CBIPBIX» OLIEHOK, COOTBETCTBYIOIME CTaHAAPTHBIM TECTOBBIM II0KA3aTENsAM. OTH
IPaHUIbl BBIUYUCISIOTCS IyTEM NMPUOABIEHUS K CPEIHEMY «CHIPbIX» OLEHOK (MJIM BBIYUTAHUS M3
HEro) JoJIed CTaHAApTHBIX OTKJIOHEHHWH, COOTBETCTBYIOIIMX TecTOBOM mikane. Ilpumep,
MIPUBEJICHHBIN HUXKE, IEMOHCTPUPYET NPOLEAYPY JIMHEHHON CTaHIapTU3aLlHH.

[Ipennonoxum, MOIy4EHO paCHpPEICIICHUE «ChIPBIX» OIIEHOK, COOTBETCTBYIOIICE
HOPMaJIbHOMY, CO CpelHuM M, = 22 W CTaHAAPTHBIM OTKJIOHEHUEM Gx = 6. B
KauecTBE CTaHIAPTHOM TECTOBOHM miKaibl BbiOpaHa 10-0ayibHasi mIKaja CTEHOB,
npemtokenHas P. Kerremom (cpemmee 5,5, curma 2). PesymbraTom JHHEHHON
CTaHJapTHU3AIUHU JOJKHA SBISATHCS TA0JIMIA TTepecueTa U3 MIKaIbl «CHIPBIX» OIEHOK
B IIKaly CTEHOB. JlJIS 3TOro KakIOMy CTaHIApTHOMY 3HAYEHUIO CTaBUTCS B
COOTBETCTBUE HHTEPBAT «CHIPBIX» OLEHOK. ['paHHIlbl MHTEPBAJIOB OMPEIEISIOTCS
cienyromum oopazom. CpeHee «ChIPBIX» OIEHOK JOJKHO JENIUTH IKAy CTCHOB
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poBHO TonosiaM (1-5 — Hke cpennero, 6-10 — BrIe cpennero). CaeaoBaTeNbHO,
CpeIHEE «CBHIPBIX» OIEHOK M,=22 — 3T0 rpanuna creHoB 5 u 6. Cruexyromas
IpaHuIa ClIpaBa — OTICISIONIAst CTEHbI 6 U 7 — OTCTOUT OT CPEIHEro Ha Ox/2. DToi
IpaHHUIIE JIOJDKHA COOTBETCTBOBATH TPAHUIIA «CHIPHIX» OLEHOK My + 6x/2 =22 + 3 =
25. Tak e ompeAensroTCs TPAaHHWIBI BCEX OCTABIINXCS HMHTEPBAJIOB, a TPAHUIIBI
KpallHUX HHTEPBAJIOB OCTAIOTCS OTKPBITHIMH. Pe3ynpTaToMm SBISIOTCS TECTOBBIC
HOPMBI — TabJHIa IepecyeTa «ChIphIX» 0aJUIOB B CTAHIAAPTHBIC TECTOBBIC OICHKH.
OOparure BHMMaHHE, YTO JIeBas IpPaHUIA KAXKAOTO IUAla30Ha «CHIPHIX» OLEHOK
UCKIIIOYaeT TPaHMIly MHTEPBAJIOB, a MpaBasi — BKIOYaeT ee. MOXHO ObUIO OBl
cienatb W HAOOOPOT, HO TJIABHOE, YTOOBI TPAHUIBI COCEIHHMX JMANA30HOB HE
COBIAJIAJIM, BO HM30EXKaHWE HEJOPAa3yMEHUH IpH MONATaHUU HHIUBHIYAJIEHOTO
3HAYCHUS Ha TPAHUIY UHTEPBAJIOB.

Tecronsie HOpMal — Tab/la repecyeTa «CbIpbiX»> 62108 B ¢TEHbI

Crespl 1 2 3 4 5 6 7 3 9 10
«Crtpeies [ <11 jH1=13¢14—16]17-19(20-22|23-25| 26—28 | 29-31132-34| >34
Banner '

[Tonb3ysch 3TOM TabyMLEH TECTOBBIX HOPM HHIAMBUAYAIbHBIA DPE3YyJbTAT («CHIPOM»
0a/u1) mepeBOAAT B ILIKAIY CTEHOB, YTO IO3BOJSICT WMHTEPHPETHPOBATH BBIPAKEHHOCTb
U3MEPSIEMOTrO CBOMCTBA.

B o0rieM cityuae rpaHuUIbl HHTEPBAIOB ONPEACISIOTCS 10 (hopMylie Z-peoOpa3oBaHus:
x~-M_ - st.-M o
7= A= Lox =M, +—(st,-M,),
o c :

X S st

IIe Xi — HCKOMAas TpaHUla MHTEpBaJla «CHIPBIX» OLEHOK, Sti — rpaHMIla MHTEpBaja B
CTaHJIapTHOM TECTOBOM 1ukaie, M, ox, Mst, st — cpenHue u cTaHAApTHBIE OTKIOHEHUS «CBIPBIX»
OLIEHOK (X) U CTaHAapTHOM miKasl (St).

IMIMpUYecKasi HOPMAJIM3AUMSA T[IPUMEHSETCS, KOrja paclpeiesieHue «ChIpbIx» OaioB
OTIMYaeTCs OT HOpMainbHOro. OHa 3aKiaro4aeTcs B U3MEHEHUHM COJEpP)KaHUS TECTOBBIX 3aJaHMMU.
Hanpumep, ecnu «cblpasg» OLIEHKa — 3TO KOJWYECTBO 3aJay, PELIEHHBIX HCIBITYEMBIMU 3a
OTBEJIEHHOE BPEMsI, U MOIYYEHO PACIpENEICHUE ¢ PAaBOCTOPOHHEN aCUMMETPHUEN, TO 3TO 3HAYHUT,
YTO CIUIIKOM OOJbIlasi 0Jisl MCIBITYEMbIX periaeT OoJiblle MOJIOBUHBI 33AaHuil. B sToM ciydae
Heo0Xx01uMo 1100 100aBUTH Oosiee TPy IHBIE 3aaHus, TUOO COKPATUTH BPEMsI peILICHHS.

Henuneiinass Hopmanau3auusi TNpUMEHSETCS, €ClIM SMIMpHYEcKas HOpMallu3alus
HEBO3MO)KHA WJIN HEKENaTelIbHa, HaIPUMEp, ¢ TOUKH 3PEHUs 3aTpaT BPEMEHHU U pecypcoB. B aTom
cllydae TIEpeBOJI «CBIPBIX» OLEHOK B CTaHJapTHbIE MPOU3BOJUTCS UEpe3 HaXOXKACHUE
IIPOLEHTWIIBHBIX T'PAaHUI] TPYII B UCXOJAHOM PaCIPENEICHUH, COOTBETCTBYIOIIMX MPOLEHTHIBHBIM
rpaHullaM TPYII B HOPMAJIbHOM pacHpeleleHUH CTaHAapTHoW mikanbl. Kaxnomy wuHTEepBamy
CTaHJApPTHOM IIKaJIbl CTaBUTCSI B COOTBETCTBUE TAKOM MHTEPBAJ IIKAJIbl «CBIPBIX» OLIEHOK,
KOTOpBIM COJEPXKUT Ty >K€ MPOLEHTHYIO IO BBIOOPKM CTaHAapTH3aluu. BenuuuHbl nosei
ONpPEAEIAIOTCA MO IUIOWAAM TM0J E€OUHUYHON HOPMAJbHOM KpHUBOM, 3aKIIOYEHHOH MEXIY
COOTBETCTBYIOIIMMHU JAaHHOMY MHTEPBALy CTaHJIaPTHOM IIKaJIbl Z-OLIEHKaMH.

Hanpumep, /i Toro 4ro0bl OnpenenuTb, Kakol «ChIpoil» Oay AOJKEH COOTBETCTBOBATH
HIKHeH rpanuue cteHa 10, HeoOX0IUMO CHayalla BBISICHUTh, KAKOMY Z-3HaY€HUIO COOTBETCTBYET
aTa TpanHuna (z= 2). 3ateM 1o TaOJIUIE HOPMAIBLHOTO pacnpenencHus (cM. Tabn. CTaHgapTHBIC
HOpMaJbHbIE BEPOSITHOCTH) HAJ0 ONpPEAENUTh, Kakas IOoJis IUIOIIAAU I0J HOPMajbHOW KPHUBOM
HaxoauTcs mpasee 3Toro 3HaueHus (0,023). [Tocne sToro onpeaensieTcs, Kakoe 3HAYEHUE OTCEKAET
2,3% HanOOJBIIMX 3HAYEHHUH «CHIPHIX» 0aIoB BEIOOPKHU cTaHaapTu3anuu. HalineHHoe 3HaueHue u
Oyzer cooTBeTcTBOBaTH rpanuie 9 u 10 crena.
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PaccmoTpuMm mpumep HeENMWHEWHOW HopMmanm3anuu. JlomyctuM, pa3pabaTbiBaeMblii TECT
npeanonaraet pemenne 20 3aganuii. O6vem BeIOOpKH cranaapTuzauuu N = 200 yenoBek. CHauana
CTPOMTCS TaOJHIIA pacTIpeieTICHHUS YaCTOT «ChIPHIX) OLICHOK:

Onenka |2|3[4(5]6]7(8[9 [10|11]12|13]14(15|16|17|{18|19{20
Yacrora|2|6|4|6]4|8]6|10]10|12|12|16|24|20]|14{14]|10{14|8
2 4 HcxonHoe paciipenesieHne 3aMEeTHO OTIMYAeTCs OT
HOpPMaJbHOTO — OHO HUMEET  IPaBOCTOPOHHIOIO
acummetpuio (cM. puc.). B kauectBe craHmapTHOU
BEIOGpEM TIKATy CTCHAWHOB, JUIsI KaXJIOH Tpajaiuu
KOTOPOW M3BECTHBI MPOLEHTHbIE Aoau. Mcxons u3 3Tux

10 4
MPOLEHTHBIX J10JICH U TaONUIBI PacIIpeIeIeHUs] «CBHIPBIX»

54
0 H H H H H OLCHOK CTPOHUTCA Ta6n1/1ua TCCTOBBIX HOPM. CHauana
e e s s s emnnnwsewen OTOMPAOTCS 4% WUCHBITYEMBIX, PEHIMBIINX HAUMEHBIIICES
Puc. 5.6. Pacnipeneneue «ChIpbIX» OLEHOK (110 AAHHBIM Tabi. 5.2) KOJINYECTBO SaHaHI/Iﬁ. y HacC 8 I/ICHBITyeMBIX (4%) peIHI/IJ'II/I

MeHee 4 3agaHuil. DTO YHCI0 3aJaHuid OyJIeT COOTBETCTBOBATh 1-My cTeHaliHy. Bropomy cTeHaiiHy
OyZeT COOTBETCTBOBATh pe3ynbTar cienyrmux 7% (14) ucnsityembix: oT 4 1o 6 3agaHuii, u T. 1.
Wtor HenuHeNWHOW cTaHAapTH3alMM — TaliMla MEepeBOAA «CHIPbIX» OLIEHOK B IIKAJbHBIE,
CTCHAMHBI:

CreHailHbI 1{213 4 5 6 7 (419
% 4|7 (12| 17 20 17 12 |74
«Cpipble» onenku [<4(4-6|7-9|10-12|13-14(15-16{17-18|19|20

3apaua 1. Hekotopoe cBoiicTBO u3Mmepsiercss mpu mnomomu TectoBoil mmkainsl CEEB
(M=500, o = 100). Kakass npubnu3uTeabHO A0JS reHepalbHOW COBOKYIMHOCTH uMmeeT 6ain ot 600
1o 7007

3angaua 2. B renepanpHOli coBoKymHOCTH 3HavyeHust |1Q B mkane Bekcnepa pacnpeneneHb
NpUOIU3UTENBHO HOpMalbHO co cpeaquuM 100 u crangapTHbIM OTKiIOHeHHEM 15. C momorikio
Ta0JINIL OTIPEAETUTE CIAEAYIOIUE BEPOSITHOCTH:

a) BEPOSITHOCTH TOT'0, UTO CIy4ailHO BBIOpaHHBIN yenoBek OyneT uMmets 1Q mexay 79 u
121,
0) BEPOSITHOCTH TOTO, YTO CITyyailHO BBIOpaHHBIN yenoBek OynaeT umers 1Q Boime 127;
Huxe 73.
3. Omnpenenute Mpyu MOMOIIN KBAHTHIIBHOTO Ipauka, COOTBETCTBYET JIM HOPMALHOMY
BUJIy pacipeaeieHue NepeMEeHHOHN CO CIEAYIOINME 3HAYEHISIMU TTPOICHTHIICH:
ITpotenTitin Py Py Py Py Py
% 6 3 10 11 12

B oOnactu kakux 3HaYeHWMW IIKajga, B KOTOPOW HM3MEPEH NpU3HAK, 00JiamaeT OoJbIiei
g depeHIUpyoIIel CocOOHOCTHIO (1yBCTBUTENBHOCTHIO), @ B KAKOW — MEHBIIIEH?

3agaua 3. [Ipeanonoxum, MOIy4EHO pacIpeIeeHue «ChIPBIX» OIEHOK, COOTBECTBYIOIIEE
HOpMaJIbHOMY, CO CpeaTHUM My = 24 u cTaHAApTHBIM OTKJIOHEHHEeM Gx = 8. CocTaBbTe TaOIHUILY
nepecyeTa «ChIPhIX» OAIOB B CTECHBI.

JlaGopatopHsie padorsl 10-12. MeToabl cTATUCTHYECKOI MPOBEPKH IMIIOTE3 0 PA3THYHH
AAHHBIX SKCIIEPUMEHTAJBHBIX I'PYIIII

ITpumenenne «Tabdauubl KPUTHYECKHX 3HAYEHHH KPHUTEPHS» I03BOJIAET OIPENEIUTDH
3HaYEHUE YPOBEHb 3HAYMMOCTH DPA3NIUYUil (p-ypOBEHb) JJIS JAHHOTO YHCJa CTENeHed CBOOOJBI.
Tabnuua KpUTHYECKMX 3HAYEHUH COJEpPKUT 3HAYEHHS TEOPETHUECKOro pacrpeiesieHus,
COOTBETCTBYIOIIME Hambojee BaKHBIM — KPUTUYECKUM 3HaueHusiM p-ypoBHa (0,05 -
nstunpoueHTHbIi; 0,01 - oHONPOLEHTHBIN U T. 1I.) AN pa3IMyYHBIX YHCEN CTerneHed cBoboabl, P-
YPOBEHb 3HAYUMOCTH IO BHIYMCIEHHOMY AMIHPUYECKOMY 3HAYEHHUIO KPUTEPUS IIPU MOMOIIU TaKUX
TaOIUI] ONpesessieTcs cleaAyomuM oopasoM. [l JaHHOTO YKcia cTerneHei cBo0o bl o Taliuie
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OTIPENEIAIOTCS ODKAWIINe KPUTHUYECKUE 3HAYCHHUS W p-YPOBHU, UM COOTBETCTBYyromue. [lamee
3HAUYE€HHE P-YPOBHS OMPENEIAETCS B BUJE HEPABEHCTBA IO MIPABUILY, KOTOPOE IEMOHCTPUPYETCS Ha
puc. (3HAYMMOCTh BO3pAcTaeT CjeBa HAIpPaBO, B COOTBETCTBUU C YOBIBAHHEM p-YpPOBHS, T.K.
YPOBEHb 3HAYMMOCTH — 3TO BEPOSATHOCTH OIIMOKH MEPBOTO POJIa, TO YUeM OH MEHBIIE, TeM JyUIlle U
TEeM 3HAYMMEE PA3JIMUUS MBI TIOJTYYHIIN).

Ocb 3HAYUMOCTH (3aPUCOBLIBAEM HA 0CKE):

30Ha
30Ha HE3HAYUMOCTU 30HA 3HAYUMOCTU
HEONPeIeICHHOCTH
_A—
~ ™~ | A N | —~ ™
P <0,01 p<0,001

p>0,1 p<01

p=0,1 p = 0,05 p=0,01 p = 0,001
Ko,1 Ko.gs ' Ka,01 Ko.ao

- ecM SMITUpUYECKoe 3Ha4yeHue Kpurepus (K,) HAXOMUTCS MEXIY JABYMsI KPHUTHUYCCKUMH
3HAYEHUSIMU, TO P-yPOBEHb MeHbULe TOTO KPUTUUECKOTO p, KOTOPOE HAXOAUTCSI JIEBEE;

- ecmu K, HaxoIuTCs IlieBee KpalHero JEeBOr0 KPUTHUYECKOro 3HaueHUs (OOBIYHO 3TO
COOTBETCTBYET Kputuueckomy p = 0,1, pexxe — p = 0,05), To p-ypoBeHb Oonbute, YeM KpaiiHee
MIpaBoe KPUTHUUECKOE 3HAYCHHUE P,

- ecni K, HaxoIWTCs TpaBee KpaWHEro MpaBoOro KPUTHYECKOTO 3HAUEHHUS, TO p-ypOBEHb
MeHbuie KpaHero MpaBoro KPUTUYECKOTO p.

st pa3HBIX KPUTEPUEB BO3MOXKHBI Pa3HbIE COOTHOIICHHS MEXK/Yy P-YPOBHEM U BEIHMUYMHOU
KPUTHYECKHUX €r0 3HAYCHU.

Hamnpumep, ecnu smnupuyeckoe 3Hadenue kputepus (K,) naxomurcs mexay Koos 1 Kooz,
T0 p < 0,05. Ecniu K, Haxoxutcs nesee Ko 1, 10 p > 0,1. Eciin K, Haxonutcs npaBee Ko,001, TO p
< 0,001.

Janee pa3gaeM cTyJAeHTaM NpUMepbl TA0IMI KPUTHYECKUX 3HAYeHuH i CTbOeHTa
u Oumepa. Ha npumepe 3Tux Tad/ 141l NOKa3bIBaeM, KaK ONpPeIeJUTh YPOBEHb 3HAYUMOCTH.

Hanpumep: Bbl paccuntanu no ¢gopmynam, NpesioKeHHBIM aisi kputepus CThIOJEHTA,
SMIUPHUYECKUE 3HAYCHUE M YHCIIO CTerneHed cBoOoxwl. [lomywwmm, gto t, = 2,35 (ammupuyeckoe
3Hauenue kputepusi), df = 10 (uucino creneneir cBo6oapl). O yeM roBopsT 3TH HUPPBI? AITOPUTM
OTBETA CIICTYIOIIHIA:

1) bepem Tabnuily KpUTHYECKMX 3HAYCHHMN ans dToro kpurepus (Bbl_mx paznanu
CTY/IeHTaM, Ipe/iaraeTe B HUX MOCMOTPeTh). BuauMm, uTto B HEell mpeicTaBiIeHbl KPUTUUECKUE
3HAUEHUS] KPUTEpUS AN YETHIPEX BAPUAHTOB YPOBHEHM 3HAYMMOCTH (ITO 3arojIOBKU CTOJIOIOB).
Crenienn cBOOOBI HAXOATCS B CTPOKAX.

2) HaxonuMm cTpoKy ¢ 4ucioM cTeneHeil cBoOoabl /i Hamiero npumepa - 10. Cmotpuwm,
YeMy paBHBI KPUTUUECKHUE 3HAUCHUSI KPUTEPHS ISl TaHHOTO ciryvas. OnpenensieM, MeXy KaKuMH
3HAQUYEHMSIMU TOMAJIO HAIlle SMIIUPUYECKOE.

df P
0,10 | 0,05 | 0,01 | 0,001
10 (1,812 | 2,228 | 3,169 | 4,587 3oHa 3ona 3onHa
HE3HAYMMOCTH HCONPEACICHHOCTH 3HAYUMOCTHU
2.228 X 3.169
3) BwiBox: rumore’a 0 2.35

pa3IUuMsaX MOATBEPINIIACh Ha YPOBHE
sHagnmoctu p<0,05.

Kpurnueckne 3nauenust
t-xpurepusi CTbIOEHTA NIPH Pa3JIHYHBIX YPOBHAX 3HAYUMOCTH

35



df P df P df P
0,10 | 0,05 | 0,01 | 0,001 0,10 | 0,05 | 0,01 | 0,001 0,10 | 0,05 | 0,01 | 0,001
1 16,314 ] 12,70 | 63,65 | 636,61 | 31 | 1,696 | 2,040 | 2,744 | 3,633 | 61 | 1,670 | 2,000 | 2,659 | 3,457
2 | 2,920 | 4,303 | 9,925 | 31,602 | 32 | 1,694 | 2,037 | 2,738 | 3,622 | 62 | 1,670 | 1,999 | 2,657 | 3,454
3 | 2,353 |3,182 | 5841 | 12923 | 33 | 1,692 | 2,035 | 2,733 | 3,611 | 63 | 1,669 | 1,998 | 2,656 | 3,452
4 12132 | 2,776 | 4604 | 8610 |34 | 1,691 | 2,032 | 2,728 | 3,601 | 64 | 1,669 | 1,998 | 2,655 | 3,449
5 2015|2571 | 4032 | 6869 | 35| 1,690 | 2,030 | 2,724 | 3,591 | 65 | 1,669 | 1,997 | 2,654 | 3,447
6 | 1,943 | 2,447 | 3,707 | 5959 |36 | 1,688 | 2,028 | 2,719 | 3,582 | 66 | 1,668 | 1,997 | 2,652 | 3,444
7 11,895 | 2,365 | 3,499 | 5408 | 37| 1,687 | 2,026 | 2,715 | 3,574 | 67 | 1,668 | 1,996 | 2,651 | 3,442
8 11,860 | 2,306 | 3,355 | 5,041 | 38| 1,686 | 2,024 | 2,712 | 3,566 | 68 | 1,668 | 1,995 | 2,650 | 3,439
9 11,833 2,262 | 3250 | 4,781 | 3916852023 | 2,708 | 3,558 | 69 | 1,667 | 1,995 | 2,649 | 3,437
101,812 | 2,228 | 3,169 | 4587 | 40| 1,684 | 2,021 | 2,704 | 3551 | 70 | 1,667 | 1,994 | 2,648 | 3,435
111,796 | 2,201 | 3,106 | 4,437 |41 |1,683 | 2,020 | 2,701 | 3544 | 71 | 1,667 | 1,994 | 2,647 | 3,433
12 11,782 | 2,179 | 3,055 | 4,318 | 42 | 1,682 | 2,018 | 2,698 | 3,538 | 72 | 1,666 | 1,993 | 2,646 | 3,431
131,771 | 2,160 | 3,012 | 4221 |43 |1,681 | 2017|2695 | 3532 | 73 | 1,666 | 1,993 | 2,645 | 3,429
14 | 1,761 | 2,145 | 2977 | 4140 |44 11,680 | 2,015 | 2,692 | 3526 | 74 | 1,666 | 1,993 | 2,644 | 3,427
15| 1,753 | 2,131 | 2947 | 4073 | 451,679 | 2014|2690 | 3520 | 75 | 1,665 | 1,992 | 2,643 | 3,425
16 | 1,746 | 2,120 | 2,921 | 4,015 |46 | 1,679 | 2,013 | 2,687 | 3515 | 76 | 1,665 | 1,992 | 2,642 | 3,423
171,740 | 2110 | 2,898 | 3,965 |47 |1,678 | 2012|2685 | 3510 | 78 | 1,665 | 1,991 | 2,640 | 3,420
18 | 1,734 | 2,101 | 2,878 | 3,922 |48 | 1677|2011 | 2682 |3505| 79 | 1,664 | 1,990 | 2,639 | 3,418
19 11,729 | 2,093 | 2,861 | 3,883 | 49 | 1,677 | 2,010 | 2,680 | 3,500 | 80 | 1,664 | 1,990 | 2,639 | 3,416
20 11,725 | 2,086 | 2,845 | 3,850 | 50 | 1,676 | 2,009 | 2,678 | 3,496 | 90 | 1,662 | 1,987 | 2,632 | 3,402
211,721 | 2,080 | 2,831 | 3,819 |51 | 1,675 | 2,008 | 2,676 | 3,492 | 100 | 1,660 | 1,984 | 2,626 | 3,390
22 11,717 | 2,074 | 2,819 | 3,792 |52 | 1,675 | 2,007 | 2,674 | 3,488 | 110 | 1,659 | 1,982 | 2,621 | 3,381
23 11,714 | 2,069 | 2,807 | 3,768 | 53 | 1,674 | 2,006 | 2,672 | 3,484 | 120 | 1,658 | 1,980 | 2,617 | 3,373
24 11,711 | 2,064 | 2,797 | 3,745 |54 | 1,674 | 2,005 | 2,670 | 3,480 | 130 | 1,657 | 1,978 | 2,614 | 3,367
2511,708 | 2,060 | 2,787 | 3,725 | 55| 1,673 | 2,004 | 2,668 | 3,476 | 140 | 1,656 | 1,977 | 2,611 | 3,361
26 | 1,706 | 2,056 | 2,779 | 3,707 | 56 | 1,673 | 2,003 | 2,667 | 3,473 | 150 | 1,655 | 1,976 | 2,609 | 3,357
27 11,703 | 2,052 | 2,771 | 3,690 |57 |1,672 | 2,002 | 2,665 | 3,470 | 200 | 1,653 | 1,972 | 2,601 | 3,340
28 | 1,701 | 2,049 | 2,763 | 3,674 |58 | 1,672 | 2,002 | 2,663 | 3,466 | 250 | 1,651 | 1,969 | 2,596 | 3,330
29 11,699 | 2,045 | 2,756 | 3,659 |59 | 1,671 | 2,001 | 2,662 | 3,463 | 300 | 1,650 | 1,968 | 2,592 | 3,323
30 | 1,697 | 2,042 | 2,750 | 3,646 | 60 | 1,671 | 2,000 | 2,660 | 3,460 | 350 | 1,649 | 1,967 | 2,590 | 3,319
Kputnyeckue 3Hayenust kpurepusi F-Oumepa
P=0,05
CreneHu cB0o00OABI AJISI YHCTHTEISA
1 | 2 3 ] 4 | 5 6 | 7 | 8 10 [ 12 | 24 | 2
3 10,128 | 9,552 | 9,277 | 9,117 | 9,013 | 8,941 | 8,887 | 8,845 | 8,785 | 8,745 | 8,638 | 8,527
= 5 6,608 | 5,786 | 5,409 | 5,192 | 5,050 | 4,950 | 4,876 | 4,818 | 4,735 | 4,678 | 4,527 | 4,366
§ 7 5,591 | 4,737 | 4,347 | 4,120 | 3,972 | 3,866 | 3,787 | 3,726 | 3,637 | 3,575 | 3,410 | 3,231
S 10 4,965 | 4,103 | 3,708 | 3,478 | 3,326 | 3,217 | 3,135 | 3,072 | 2,978 | 2,913 | 2,737 | 2,539
g 11 4,844 | 3,982 | 3,587 | 3,357 | 3,204 | 3,095 | 3,012 | 2,948 | 2,854 | 2,788 | 2,609 | 2,406
g 12 4,747 | 3,885 | 3,490 | 3,259 | 3,106 | 2,996 | 2,913 | 2,849 | 2,753 | 2,687 | 2,505 | 2,297
; 13 4,667 | 3,806 | 3,411 | 3,179 | 3,025 | 2,915 | 2,832 | 2,767 | 2,671 | 2,604 | 2,420 | 2,208
= 14 4,600 | 3,739 |3,344 | 3,112 | 2,958 | 2,848 | 2,764 | 2,699 | 2,602 | 2,534 | 2,349 | 2,132
a 15 4543 | 3,682 | 3,287 | 3,056 | 2,901 | 2,790 | 2,707 | 2,641 | 2,544 | 2,475 | 2,288 | 2,067
S| 16 4,494 | 3,634 | 3,239 | 3,007 | 2,852 | 2,741 | 2,657 | 2,591 | 2,494 | 2,425 | 2,235 | 2,011
g 18 4,414 | 3,555 | 3,160 | 2,928 | 2,773 | 2,661 | 2,577 | 2,510 | 2,412 | 2,342 | 2,150 | 1,918
=| 20 4,351 | 3,493 | 3,098 | 2,866 | 2,711 | 2,599 | 2,514 | 2,447 | 2,348 | 2,278 | 2,082 | 1,844
E 30 4,171 | 3,316 | 2,922 | 2,690 | 2,534 | 2,421 | 2,334 | 2,266 | 2,165 | 2,092 | 1,887 | 1,624
@ 40 4,085 | 3,232 |2,839 | 2,606 | 2,449 | 2,336 | 2,249 | 2,180 | 2,077 | 2,003 | 1,793 | 1,511
Ol 50 4,034 | 3,183 | 2,790 | 2,557 | 2,400 | 2,286 | 2,199 | 2,130 | 2,026 | 1,952 | 1,737 | 1,440
70 3,978 | 3,128 | 2,736 | 2,503 | 2,346 | 2,231 | 2,143 | 2,074 | 1,969 | 1,893 | 1,674 | 1,355
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100 3,936 | 3,087 | 2,696 | 2,463 | 2,305 | 2,191 | 2,103 | 2,032 | 1,927 | 1,850 | 1,627 | 1,286
200 3,888 |3,041| 2,650 | 2,417 |2,259 | 2,144 | 2,056 | 1,985 1,878 1,801 |1,572| 1,192
0 3,843 | 2,998 | 2,607 | 2,374 | 2,216 | 2,100 | 2,011 | 1,940 | 1,833 | 1,754 | 1,519
P>=0,01
CreneHu cBOOOIBI AJIH1 YHCIUTEIA
1 2 3 4 5 6 7 8 10 12 24 ?
3 34,116 | 30,816 | 29,457 | 28,710 | 28,237 | 27,911 | 27,671 | 27,489 | 27,228 | 27,052 | 26,597 | 26,126
= 5 16,258 | 13,274 | 12,060 | 11,392 | 10,967 | 10,672 | 10,456 | 10,289 | 10,051 | 9,888 | 9,466 | 9,022
5 7 12,246 | 9,547 | 8451 | 7,847 | 7,460 | 7,191 |6,993 |6,840 | 6,620 | 6,469 | 6,074 | 5,651
g 10 | 10,044 | 7559 |6552 |5994 |5636 |5386 |5200 |5057 |4849 |4,706 |4,327 | 3,910
= 11 |9,646 | 7,206 |6,217 | 5668 | 5316 |5069 |4,886 |4,744 | 4,539 | 4,397 | 4,021 | 3,604
E 12 19,330 | 6,927 | 5953 | 5,412 |5,064 |4,821 | 4,640 | 4,499 | 4,296 | 4,155 | 3,780 | 3,362
g 13 9,074 | 6,701 | 5,739 | 5,205 |4,862 |4,620 | 4,441 | 4,302 | 4,100 | 3,960 | 3,587 | 3,166
: 14 (8,862 |6,515 | 5564 |5035 |4,695 |4,456 | 4,278 | 4,140 | 3,939 | 3,800 | 3,427 | 3,005
§ 15 8,683 |6,359 | 5417 | 4,893 | 4,556 |4,318 | 4,142 | 4,004 | 3,805 | 3,666 | 3,294 | 2,870
= 16 |8,531 |6,226 | 5,292 | 4,773 | 4,437 | 4,202 | 4,026 | 3,890 | 3,691 | 3,553 | 3,181 | 2,754
l;[ 18 |8,285 | 6,013 | 5092 | 4579 |4,248 |4,015 | 3,841 | 3,705 | 3,508 | 3,371 | 2,999 | 2,567
Lg 20 | 8,096 |5849 |4938 | 4,431 | 4,103 | 3871 |3,699 |3564 | 3,368 | 3,231 |2859 |2422
5 30 | 7562 (5390 |4510 | 4,018 | 3,699 |3,473 |3,305 |3,173 | 2,979 | 2,843 | 2,469 | 2,008
=| 40 7314 |5178 |4,313 |3,828 |3,514 |3291 |3,124 | 2993 | 2,801 |2,665 |2,288 | 1,806
5 50 | 7,171 |5,057 |4,199 | 3,720 | 3,408 | 3,186 | 3,020 | 2,890 | 2,698 | 2,563 | 2,183 | 1,685
E 70 | 7,011 | 4,922 | 4,074 |3,600 | 3,291 | 3,071 |2906 |2,777 | 2585 |2,450 | 2,067 | 1,542
5 100 | 6,895 | 4,824 | 3,984 | 3513 |3,206 |2,988 | 2823 |2,694 |2503 |2368 |1,983 | 1,429
200 | 6,763 | 4,713 | 3,881 | 3,414 | 3,110 |2,893 | 2,730 | 2,601 | 2,411 | 2,275 | 1,886 | 1,281
o |6,637 |4607 |3,784 |3321 (3,019 |2804 |2641 |2513 |2,323 |2,187 | 1,793

Pexomenoayuu k blo0py Kpumepus paziuyuii:

*  Ilpexne Bcero, cienyeT ONpelesIuTh, BISETCS U BbIOOpKA CBSI3HOM (3aBUCHMOI) MU
HECBSI3HOU (HE3aBUCUMOM).

* Crnemyet onpenenuTh OTHOPOIHOCTh — HEOJHOPOJIHOCTh BHIOOPKH.

*  3arem ciefyeT OLUEHUTh 00BEM BBIOOPKH M, 3HAsi OTPAHUYEHUS KaXJIOT0 KpUTEpUs IO
00BbeMy, BBIOpaTh COOTBETCTBYIOLIUI KPUTEPHIL.

* Tlpum sToM 1enecooOpa3Hee BCEro HauMHATh padoTy ¢ BbIOOpa HaMMEHEe TPYA0EMKOIo
KpUTEPHUSL.

*  Ecnu ucnonb3yemblii KpUTEpUil HE BBIABWII paziMuusi — CIEAyeT MPUMEHUTh OoJjee
MOIIIHBIH, HO OJJHOBPEMEHHO U 00JIee TPYJOEMKHI KpUTEPHIL.

*  Ecnu B pacnopspKEHUH IICUXO0JIOTa UMEETCs] HECKOJIBKO KPUTEPUEB, TO CIIEAyeT BHIOUPATh
T€ W3 HHUX, KOTOpble HauOoyiee TOJHO HCHOJB3YIOT HWH(GOPMAIUIO, COJEpXKAIIylcs B
SKCIIEPUMEHTAJIbHBIX JIaHHBIX.

* Tlpu masniom oObeMe BBIOOPKH CleAyeT YBEIMUMBATh BEIUUYMHY YPOBHSI 3HAUUMOCTHU (HE
MmeHee 1%), Tak Kak HeOobIIast BBIOOPKAa U HU3KUH YPOBEHb 3HAYMMOCTH MPUBOST K YBEJINYCHUIO
BEPOATHOCTH NMPUHATHS OIMIMOOYHBIX PEIICHUH.

METO/Ibl CTATUCTUYECKOM IMPOBEPKU T'MITIOTE3 O PA3JIMYUMU JAHHBIX
IKCIIEPUMEHTAJIBHBIX I'PYIIII

Haubonee MHOroumcieHHas rpynna METOJOB OTHOCHTCA K CIydyaro, KOIJla OJHa U3
IIEPEMEHHBIX SBIIAECTCS KOJWYECTBEHHOM, a JApyras — Ka4eCTBEHHOM. OJTO HIMPOKUHM Kiacc
UCCIIEIOBATENIbCKUX CHUTYyallMid, KOrJa 3ajadya CBOAMTCA K CpaBHEHMIO TIpymn (Trpajanui
HOMHMHATHBHOM TIEPEMEHHOM) MO0 YPOBHIO BBIPAKEHHOCTH IMpHU3HAKa (KOJIMYECTBEHHOM
nepeMeHHoi). [l pemeHns TakoW 3aJa4ddl MPUMEHSIIOTCS Memoobl CpaHeHus, KOTOPble MOKHO
KJIaccu(UIUPOBaTh MO TPEM OCHOBAaHUAM: a) KOJAUYeCmeo cpasHusaemvix cpynn (Trpajanui
HOMUHATHBHOI NepeMeHHOW) — aBe uiam Ooiiee NBYX; 0) coomHoweHue cpasHugaemvix 2pynn:
3aBHCHMBbIE BBIOOPKH UM HE3aBUCUMBIE BEIOOPKU; B) WKAIA, 8 KOMOPOU USMEPEH KOTUYECHBEHHbLLL
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npu3HaK: METpUYecKas, paHromas. Takum o00pa30oM, MOXHO BBIJICTUTh 8 OCHOBHBIX METOOB
cpaBHeHus (Tabm. 1, rae X — Ka4eCTBEHHBIH, Y — KOJTMYECTBEHHBIH).

Ta6auna 1
KommgaecTBo BEIOOPOK
N JBe BBIOOpKH Bonpmie nByx BEIOOPOK
(rpamarmii X)

3aBUCHMOCTH BBIOOPOK HesaBucumeie | 3aBHUCHMEIS HesaBucumbie 3aBHCHMEBIC

[TapameTprdeckrie METOABI CPAaBHEHUS

. t-Creroenra s t-Creroenra mis ANOVA, ¢
METPHUICCKUI
HE3aBHUCUMBIX BEIOOPOK, 3aBUCUMBIX ANOVA TTOBTOPHBIMU
IIpuznax F-kputepuii Oumepa BBIOOPOK M3MEPEHUSIMH
Y Henapamerpuueckue METOJIbI CPAaBHEHHSI
. H-
PaHTOBBIHA U-Manna-Yuran, G T-Bunkokcosa, 2

KpUTEpHil Cepril KpUTEpHil 3HAKOB Kpackana- x-Ppunmana

PHTED p PHTED Youneca

Mpl yxe OTMEUaJIM Ha MPOLLIOM 3aHITHH, 4YTO 3TU METOAbl CPABHEHMs HA3BIBAIOT
KPUTEpUSAMH pa3JIMYui, T.K. OHHU IIO3BOJIIOT BBIABUTH 3HAYMMOCTH DPA3JIMYMM MEXKIY IBYMs H
Oosiee CpaBHUBaeMbIMM BBIOOPKAMHU IO BBIPAKEHHOCTH KakoW-1MOO mHepeMeHHOH (Hampumep,
CPaBHUTb MY’KUYMH U JKEHIIMH 10 BBIPAXKEHHOCTH Yy HUX TPEBOXKHOCTH). Bece kpurepuu nensires Ha
7Be OOJIbIlINE TPYIIIBL: TapaMeTpUUYecKue U HermapaMmerpuyeckre. OcTaHOBUMCS Ha HUX MOJIpOOHEe.

PACYET TAPAMETPUYECKUX KPUTEPUEB PA3JINYHNIA.

Kputepun HOCAT Ha3BaHUE «IapaMeTpUYECKUe», MOTOMY 4YTO B (GOpMyNy HX pacuera
BKJIIOYAIOTCA Takue IapamMeTpbl BbIOOpKH, Kak cpenaHee, aucrnepcus v ap. Kak mnpasuio, B
IICUXOJIOTMYECKUX MCCIIE0BAaHUSAX Yallle BCEro MPUMEHSIOTCS J[BA MApaMETPUUYECKUX KPUTEPUS —
570 t-kpuTepuii CTbIOAEHTA, KOTOPBIN OLCHUBACT Pa3IMyMsl CPEJHHUX JUIs JABYX BBIOOpOK U F-
Kputepuii @uiuepa, OLCHUBAOIIUAN pa3IMUUg MEXAY JBYMsA AUCHEpPCHSAMU. B OTHOIIEHHH
JAHHBIX KPUTEPHUEB CYIIeCTBYET JABA Tpe0OBaHUs: 1) OHM NPUMEHSIOTCS TOJNBKO JJIS JaHHBIX,
M3MEpPEHHBIX B IIKaJle MHTEPBAJOB (M OTHOIICHMM); 2) SMIOUPUYECKUE JAaHHBIE JTOJKHBI OBITH
pacnpeesieHbl 10 HOPMAJIBHOMY 3aKOHY.

CpaBHeHue ABYX BBIOOPOK MO MpPHU3HAKY, U3MEPEHHOMY B METPUYECKOW MIKaje, OOBIYHO
NPEaNoyaraeT cpasHenue CpeoOHUux 3HaA4eHull ¢ UCNONb308aAHUEM NnApamempuieckoco kpumepus t-
Cmorodenma. CnegyeT paznuyaTh TPU CUTYallMd MO COOTHOLIEHHIO BBIOOPOK MEXIy coOOil:
cltyuyail Hezasucumuvlx U 3a6ucUMblx BEIOOPOK (M3MEpEHH Mpu3HaKa) U JONOJHUTEIBHO — clIydai
CpaBHEHHMsI OJIHOTO CPEIHEr0 3HAYCHHUS C 3aJaHHOM BeanunuHou (kputepuit f-CThroeHTa 0151 00HOU
8b100pPKUL).

1) t-xkpuTepmii CTbIOT€HTA

Kputepuii t CThroieHTa HampaBlieH HA OLIEHKY PAa3IMYUil BEIWYMH cpelHUX X U V 1Byx
BbIOOpOK X u V, KOTOphle pacmpeieieHbl 10 HOPMaJbHOMY 3akoHy. OJHHMM M3 TJIaBHBIX
JIOCTOMHCTB KpPUTEpUs SBISETCS LIMpOTa €ro npuMeHeHus. OH MoKeT ObIThb HCIOJIb30BaH IS
COIOCTABJIEHUSI CPEJHUX y CBSI3HBIX U HECBSI3HBIX BBIOOPOK, NMpHYEM BBIOOPKH MOTYT OBITH HE
PaBHBI 110 BEJIMYMHE.

Kpumepuii t-Cmurooenma 011 0010l 66100pKU

MeTon MO3BOJISIET MPOBEPUTH TUIIOTE3y O TOM, YTO Cpe/lHee 3HAYeHHE H3y4aeMoro
npu3Haka My OTIM4YaeTcss OT HEKOTOPOTO M3BECTHOrO 3HaueHMs A. [IpoBepsemMas craTucTudeckast
runore3a: Ho: M = 4. Ilpu ee OTKIIOHEHUU IPUHUMAETCS AJIbTEPHATUBHAS TMIIOTE3a O TOM, 4TO My
MeHbI1Ie (0obIe) A.

Hcxoonoe npeononosicenue: pacnupenereHue TMpuU3HaAKa B BBIOOPKE MNPUOIH3UTEIHLHO
COOTBETCTBYET HOPMAJIbLHOMY BHJY.

Cmpykmypa ucxoOnvix 0aHHbIX. 3HAYEHUS N3y4aeMOro IpU3HaKa ONpeAeNeHbl Ui KaK10ro
4jieHa BEIOOPKH, KOTOpasi perpe3eHTaTHBHA N3y4aeMOil TeHepaIbHO COBOKYITHOCTH.

Anemeprnamuea memooy: HeT.
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Dopmyna 1 SMIEpUUecKoro 3Hadenus kpurepus t-Creroaenta (1):

f\M-Al
3 c/m,df—N—l.
[TPUMEP PACYETA

[Tpenmosnoxxum, MCCIEA0BAIOCh BIMSHHUE YCIOBHIl BOCHUTAHMSI B JIETCKOM JIOME HAa WH-
TeJUIEKTyalbHOE pa3BuTHE neTeil. [Ipu ucronb3oBaHMM CTAaHAAPTHOTO TECTa HHTEJIEKTa IS
CIIy4aiiHON BBIOOPKH BOCIUTAHHHKOB JI€TAOMA, cocTosimied u3 36 pgeredd, ObUIM TOJYYEHBI
cnenyromue pesynbTaThl: My = 106; o = 15; N = 36. HccaenoBarens HHTEpeCcOBajo, MPEBHIIIACT JIU
MHTEJJIEKT BOCIMTAHHUKOB JE€TA0Ma HOpMaTuBHBIA mokazarenb 4 = 100. lns npunarus cra-
TUCTHYECKOTO pelieHus ObLI onpeserneH ypoBeHs o = 0,05.

HIar 1. Beraucnsiem o opmyie (1) sMmnupuyueckoe 3HaYEHUE KPUTEPHUS M YUCIIO CTETICHEH
cBobosl: t, = 2,4; df= 35.

I a r 2. OmnpexensieM 1mo Tabnuie KPpUTHYECKUX 3Ha4deHuit kputepusi f-CterogeHTta p-
ypoBeHb 3HaunMocTH. s df = 35 sMmupudeckoe 3HaUCHUE HAXOAUTCS MEXKIAY KPUTHUSCKUMH JIJISI
p=0,05up=0,01. CnegoBarensHo, p < 0,05.

I a r 3. [IpuarMaeM cTaTHUCTUYECKOE pelieHrue u ¢popmynupyem BbiBojA. CTaTUCTHUECKAS
TUIOTE3a O PpABEHCTBE CPEAHEr0 3HAueHUs 3aJaHHON BEIMYMHE OTKIOHseTcd. MHTemiekrt
BOCIIUTAaHHUKOB jaeTaoMa (M= 106; ¢ = 15; N= 36) cTaTUCTHYECKH TOCTOBEPHO IPEBHIIIACT
HOpPMAaTHBHBIH moka3areb nuteiuiekra A = 100 (Ha ypoBHe 3HaunmoctH p < 0,05).

2) t-kpumepuii Cmoiooenma 011 He3a8UCUMBIX 8bLOOPOK

MeTto/1 103BOJISIET IPOBEPUTH TUIIOTE3Y O TOM, YTO CPEIHUE 3HAUEHUS JBYX I'€HEpPaIbHBIX
COBOKYITHOCTEH, U3 KOTOPBIX U3BJICUCHBI CPABHUBAEMBIE He3a8UCUMble BBIOOPKH, OTIMYAIOTCS APYT
ot apyra. JlomylieHne HE3aBUCHMOCTH IIPEAIONaraeT, 4To MPEICTABUTEIH JBYX BBIOOPOK He
COCMasAIm napsvl KOpperupyowux 3Ha4yeHull npu3Haka. IT0 MPeINooKeHne HapyLIIWIoch Obl,
eciii, Harmpumep, -1 BBIOOpKa cocTosula M3 MYKEH, a 2-s1 — W3 WX KEH, W JBa pAja 3HAYCHUU
M3MEpPEHHOT0 MPU3HAKa MOTJIN Obl KOPPETUPOBATH.

[TpoBepsiemas cratuctuyeckas runoreza Ho: M1 = M2 (cpennue 3HaueHus B BbiOOpkax 1 u 2
paBHbl). [Ipy ee OTKIIOHEHUM NpPUHUMAETCs ajlbTEPHATHUBHAS TMIIOTE3a O TOM, uTOo M1 Oonblie
(Menb1e) Ma.

Hcxoonvle npeononosicenuss st CTaTUCTUUECKOM MTPOBEPKHU:

O oJHa BbIOOpKA M3BJIEKAETCA M3 OAHOW IeHEpaJbHOW COBOKYIIHOCTH, a Jipyrasi BBHIOOpKa,
He3asucumas OT IEPBOU, U3BIIEKAETCS U3 APYTrOi N'eHEpaIbHOU COBOKYITHOCTH;

O pacmpeielieHle U3y4aeMoro Mpu3Haka U B TOW, U B JIPYroil BbIOOpKE MPHOIU3UTEIHHO
COOTBETCTBYET HOPMAJILHOMY;

O JUCIEPCUU MPU3HAKA B IBYX BHIOOPKAX MPUMEPHO OJJUHAKOBBI (TOMOTEHHBI).

Cmpykmypa ucxoonvix 0anHbIX: U3y4aeMbli IPU3HAK U3MEpPEH Y 0OBEKTOB (UCIIBITYEMBbIX),
KaKIbI U3 KOTOPBIX MPUHAJIEKHUT K OJJHOW U3 IBYX CPaBHUBAEMbIX HE3aBUCHUMBIX BBIOOPOK.

Ozpanuuenus: pacripelielleHusi IpU3Haka U B TOH, M B APYrod BHIOOPKE OJKHO Cylie-
CTBEHHO HE OTJIMYAThCS OT HOPMAIBHOTIO; 8 CIyyae pa3Hol YUCIeHHOCMU CPAaBHUBAEMBIX BHIOOPOK
UX JUCIEPCUM CTATUCTHYECKH JIOCTOBEPHO HE pasziauyaroTcs (IpoBepsieTcs No Kputepuio F-

dumepa — TPU BBYUCICHUIX «BPYYHYIO», TO KpuTepuro JIuBeHa — TpU BBIYUCICHHUSIX HA
KOMITBIOTEPE).
Anvmepnamusa memody: HenapameTpuueckuii kputepuii U-ManHa-YuTHH — ecnu

pacmpesienieHre mpu3Haka XoTs Obl B OJTHOM BBIOOPKE CYIIIECTBEHHO OTINYAETCS OT HOPMaJIbHOTO U
(W) TUCTIEPCUH Pa3IMYAIOTCS CTATUCTHYECKHU JJOCTOBEPHO.

Dopmynvl A1 SMIIUPUYECKOTO RHAueHus knuTtenus t-CTrionedTa (2):
|M M 2]

J(NI—I)GH(NZ—l)ci(_H_*“!_]

NN -2 NN,

L=

nim

df =N, +N,~2.
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[lepBas Qopmymna mnpumeHsieTcs Uisi TPHOTMKEHHBIX pacdyeToB, I OJHM3KHX IO

YHCJICHHOCTH BBIOOPOK, a BTOpas (hopMyna — JJIsl TOUHBIX PacueToB, KOTJa BBHIOOPKH 3aMETHO
Pa3INYaoTCs O YUCICHHOCTH.

Ilpumep pacuema: Tlcuxonor U3Meps BpeMs CIIOKHOW CEHCOMOTOPHON peakiuu BHIOOPA

(B MWUIMCEKYH/IaX) B KOHTPOJBbHOH M SKCHEpUMEHTalIbHOM rIpynmnax. B skcnepuMeHTanbHYO
rpynny (X) Bxomwiu 9 CHOPTCMEHOB BbICOKOW KBanmudukammu. Kontponsnoil rpynmoit (Y)
ABJISUIUCH 8 UeJIOBEK, aKTUBHO HE 3aHUMaOIuXcs crnopToM. Ilcuxosor npoBepsieT rurore3y o ToM,
YTO CPEeAHsIsl CKOPOCTh CIOKHOM CEHCOMOTOPHOMN peaklivy BbIOOpa y CIIOPTCMEHOB BBIILIE, YEM 3Ta
e BEeIIMUMHA y JII0eH, HE 3aHUMAIOIUXCS CIIOPTOM.

PesynbraThl SKcIepuMEHTa NpPEACTaBUM B BHUAE TalJ. 2, B KOTOpPOW MPOU3BENEM Dl

H606XO,Z[I/IMBIX pacyecToOB:

Tabnuma 2
Ne n/mt ['pynbl OtknoHeHue ot cpeaHero | KBajparsl OTKIIOHEHUS
X Y dx:Xi'Mx dy:Yi‘Mx dx2 dy2
1 504 | 580 |-22 - 58 484 3368
2 560 | 692 |34 54 1156 2916
3 420 | 700 |-106 62 11236 3844
4 600 | 621 |74 -17 5476 289
5 580 | 640 |54 -2 2916 4
6 530 | 561 |4 -7 16 5929
7 490 | 680 |-36 42 1296 1764
8 580 | 630 |54 -8 2916 64
9 470 | - - 56 - 3136 -
Cymma 4734 | 5104 | 0 0 28632 18174
Cpennee (My) | 526 | 638

Cpennue apupMeTHdecKue COCTABIAIOT B HKCHEPUMEHTAIBHON TpyIie

KOHTpoJbHOM rpynme 5104/8 = 638.
AGcomoTHas pa3HMIIa CpeJHUX BbIOOPOK paBHA [526-638|=112 (BepxHss YacTh (OPMYJIbI

Z(xi _Mx)2
o, =J—DI=\}—————-" S

Bepx#sis yacTh 3TUX HOopMyJ HOCUUTAHA B ITOCIETHUX IBYX CTONOIaX TaOIUIIBI 2.
[Toncrapnsiem 3HayeHus B (OpMYJITy AJISt CUTMBI (CTAaHAAPTHOTO OTKJIOHEHUS):

18174

= /- = 50,95
8—1

Temepsr mojcTaBiIsieM BCe HEOOXOIMMBIC 3HAUEHHS B TOYHYIO (OPMyNy s pacuera

KpuTepHs (T.K. y HacC He PaBHbIE [0 YMCICHHOCTH BBIOOPKN):
112

2).

28632
Ox = \/
9-1

=59,82; oy

(s BeIGOpOK N<30).

112

8+9-2

9 8

b= (9—1)*59,822+(8—1)*50,952*<(l)+(1)) B 27,135 -

Yucno crenenei ceodoas df =9 + 8 — 2 = 15.
[To Tabnuie KpUTHYECKUX 3HaUYECHU (OHA ObLIA PO3/IaHA CTYIEHTAM NPOLLIbIA_pa3) s
JAHHOTO YHCJIa CTENeHer cBOOOIbI HaX0IUM typ. OmpenensiemM, MEKIy KaKUMU 3HAYEHUSMU TI0TaJI0

Hame SMIIMPUYCCKOC 3HAYCHUC!

df P
0,05 | 0,01 | 0,001
151 2,131 | 2,947 | 4,073

4734/9=526, B

30Ha 0,05 3oHa 0,01 30Ha 3HaUMMOCTH
HE3HaYMMOCTH HeonpeseneHHOCTH 0,001
| L
2.131 2.947 4,073 i
4.128
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Takum 00pa3zoM, OOHapy>XKEHHBIE IICHXOJOIOM pAa3IN4Ms MEXIy SKCIEPUMEHTAIbHONH M
KOHTPOJILHOM TrpynnamMu 3HauuMbl Oosnee yeM Ha 0,001 ypoBHe, win, WHadye TOBOpPS, CpEXHSSA
CKOPOCTh CJI0’KHOM CEHCOMOTOPHOH peakLuu BbIOOpa B IpyIIe CIOPTCMEHOB CYILIECTBEHHO BBIIIIE,
4YeM B IpyIIE JIt0IeH, aKTUBHO HE 3aHUMAIOLUXCS CIIOPTOM.

3) t-kpumepuit Cmorooenma 015 3a6UCUMBIX 8bIOOPOK

MeTto1 103BOJISIET IPOBEPUTH TUIIOTE3Y O TOM, YTO CPEIHUE 3HAUEHUS JBYX I'€HEpPaIbHBIX
COBOKYITHOCTEH, U3 KOTOPBIX M3BJIECUECHBI CPABHUBAEMBIE 3a6UCUMble BBIOOPKU, OTIMYAIOTCS APYT
oT apyra. JlonyiieHrne 3aBUCUMOCTH Yallle BCEro 3HA4YUT, YTO IIPU3HAK U3MEPEH HAa OHON U TOU ke
BbIOOpKE JIBaXK/bl, HalpuMep, 0 BO3AEHUCTBHUS U 1ociie Hero. B oOmeM ke ciyyae Kaxaomy
MPEJCTAaBUTENIO OAHON BBIOOPKM MOCTABJIEH B COOTBETCTBUE IMPEICTABUTENb M3 JAPYTol BHIOOPKU
(oHM momapHO OOBENMHEHBI) TAK, YTO JABA psAla AAHHBIX IMOJOKUTEIBHO KOPPEIUPYIOT IPYr C
apyroMm. bonee cnaObie BUIBI 3aBUCHMOCTH BBIOOPOK: BBIOOpKAa 1 — MyXbsi, BbIOOpKAa 2 — HUX
’KeHbl; BbIOOpKa 1 — rojoBaiible 1eTH, BEIOOpKaA 2 cocTaBieHa U3 OJIM3HELOB AeTeil BbIOOpKHU 1, n
T. 1.

IIposepsiemas cmamucmuueckas eunome3a, Kak U B npensiaymem ciydae, Ho: M1 = M>
(cpennue 3HaueHus B BbIOOpKax | u 2 paBHbI). [Ipu ee OTKIIOHEHWU TPUHUMAETCS aJIbTEepHATHBHAS
THUIIOTE3a O TOM, 4TO M1 Oosbie (MeHbIe) Mo,

Hcxoonvle npeononosicenus U1sl CTaTUCTUYECKON TPOBEPKHU:

O KaXJIOMYy NPEACTaBUTEI0 OJHON BEIOOPKH (M3 OAHOI reHepalbHOM COBOKYITHOCTH) ITOCTABJIEH B
COOTBETCTBHE MPEICTABUTENb JPYTOil BEIOOPKH (M3 IPYyroii reHepaibHOW COBOKYITHOCTH);

O JaHHbIE IBYX BBIOOPOK MOJIOKUTENBEHO KOPPETUPYIOT (00pa3yroT mapsl);

O pacrpenenaeHre U3y4yaeMoro npru3Haka U B TOM U Ipyroil BBIOOPKE COOTBETCTBYET HOPMAIbHOMY
3aKOHY.

Cmpykmypa ucxoouvix OauHblX: UMEETCS MO0 JBa 3HAYEHMsI M3y4aeMoro Mpu3HaKa s
Ka)KJI0TO 00BbeKTa (JJIs1 KaXKOM Imaphl).

Oepanuuenus: pacrpeleNeHus] IpU3Haka U B TOH, W B JAPYrod BBIOOPKE ITOJHKHO CyIIe-
CTBEHHO HE OTJIMYAThCA OT HOPMAJbHOI'O; AAHHBIE ABYX HM3MEPEHUH, COOTBETCTBYIOUIMX TOH U
Jpyroi BEIOOpKE, MOJIOKUTEIBHO KOPPETUPYIOT.

Anvmepnuamuewr: xputepuil T-Bunkokcona, ecnu pacnpeneneHue XoTs Obl A OAHOM
BBIOOPKH CYIIECTBEHHO OTJIMYAaeTCsd OT HOpMaJIbHOTo; Kputepuil t-CTbloieHTa JUIsl HE3aBUCHMBbIX
BBIOOPOK — €CJIN JIaHHBIE /TS JIByX BBIOOPOK HE KOPPETUPYIOT MOJIOKHUTEIBHO.

@opmyna 1yt sMOupudeckoro 3HadeHust kputepus t-CtbrofieHTa OTpa)kaeT TOT (PakT, 4To
eMHUIIeH aHaJIM3a Pa3InuUi SBISETCA pazHoCmb (cO8uz) 3HAUEHUM MpU3HAKa JJIs KaXI0W mapbl
HaOmoieHnit. COOTBETCTBEHHO, JUIs Kax10i n3 N map 3HaueHHI MpU3HaKa cHayanaa BBIYUCISAETCS
pasHocTsb di = x1i - Xai.

M,
t3=—|/—j/-—}7, df =N-1, (3) rme My — cpenHsisi pa3HOCTh 3HAYEHHH; Od — CTAHIAPTHOE
- % OTKJIOHEHHE Pa3HOCTEH.
Ilpumep pacuema:

[Tpenmonoxxum, B X0/1€ MPOBEPKH 3PPEKTUBHOCTU TPEHUHTA KAKIOMY U3 8 WIEHOB I'PYIIIbI
3aaBaics Bonpoc «Hackoiapko 4acTo TBO€ MHEHHE COBIAJA€TE MHEHUEM TPYMIbI?» — IBAXKIBbI,
JI0 W TIocie TpeHuHTa. [[7s 0TBeTOB mMcmoib3oBasachk 10-0ammbHas mkana: 1| — HUKoOrAa, 5 — B
nosioBuHe ciay4yaeB, 10 — Bcerma. IIpoBepsitack rumoresa o TOM, YTO B pe3yjbTaTe TPEHUHIA
caMoOIleHKa KOH(popMu3Ma (cTpemiieHHs ObITh Kak Jpyrue B IpyMIe) YYaCTHUKOB BO3pacTeT (o =
0,05). CoctaBuM TabnuIly Ui IPOMEKYTOUHBIX BBIYMCICHUH (Tabmuia 3).
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Tabnuma 3

Ne X X; di=X-X di~M, {d;— M;)2
1 3 4 ~1 0,25 0,0625
2 6 | 6 0 0,75 0,5625
3 5 6 -1 -0,25 0,0625
4 2 4 -2 -1,25 1,5625
5 7 6 i 1,75 3,0625
6 3 4 -1 ' —0,25 0,0625
7 4 5 -1 -025 0,0625
8 5 6 -1 —0,25 0,0625
Cymma: | 35 41 -6 .0 5,5

Cpennee apudmerndeckoit st pasHoctd Mg = (-6)/8= -0,75. Bbiutem 3T0 3Ha4YCHHE W3
Kaxaoro d (mpeanocieaHuii cToa0er] TabInIbI).
dopmyna Ui CTaHJAPTHOTO OTKJIOHEHUS OTIUYASTCS JIUIIL TEM, YTO
pRES -M,) BMmecto X B Hell gurypupyer d.ITogcrasisieM Bce HY)KHbIC 3HAUCHHS,
o, =D, =\"———"  nonyuaem
od=+/55/(8 —1) =0,886.
III a r 1. Beruncngem smmupudeckoe 3HaueHUe kpurepus no dopmyne (3): cpenuss pas-
HocTh Mg = -0,75; cranmaprHoe oTKiIoHeHUE 64 = 0,886; t, = 2,39; df =7.
III a r 2. OnpenensieM 1o Tabiuile KpUTUYECKMX 3HAaueHuu kpurtepusi t-CrbroneHra p-
ypoBeHb 3Hauumoctu. s df = 7 smnupudeckoe 3HaAYCHHUE HAXOIUTCS MEKIY KPUTUISCKAMHE JIJIsI
p=0,05up—0,01. Cnenoarensro, p < 0,05.

df P
0,05 | 0,01 | 0,001 3ona
7 12,365 | 3,499 | 5,408 HeSHATHMoCTH

30Ha

30Ha

HCONPCACICHHOCTH

X

2.365 539 3.499

3HAYUMOCTH

I a r 3. [IpyHrMaeM cTaTHUCTUYECKOE pelieHrne u ¢popMmynupyeM BbiBoj. CTaTUCTHUECKas
TUIOTE3a O PABEHCTBE CPEJHUX 3HAYCHUM OTKIJIOHAETCS. BbIBOA: MOKa3aTenb CaMOOLIEHKH
KOH(OpMH3Ma yYaCTHUKOB IOCJIE€ TPEHUHIa YBEJIWYWIICS CTaTUCTUYECKU TOCTOBEPHO (HA YposHe
suauumocmu p < 0,05).

K napamerpuueckuM MeTo/laM OTHOCUTCS U CpagHeHue Oucnepcuil 08yX 6bl00pPOK No
kpumepuro F-®umepa. IHOTIa ATOT METOA MPUBOAUT K IIEHHBIM COJIEpKATEIbHBIM BBIBOJAM, a B
cllydae CpaBHEHMsI CPEIHUX [IJIsi HE3aBUCHUMBIX BBIOOPOK CpaBHEHHE AMCIIEPCHI SBISETCS
00s13amenbHOl TIPOLIETyPOH.

Jns Beruucnenus F,., Hy’)KHO HalTH OTHOILIEHWE AWCIEPCUI ABYX BBIOOPOK, MPUYEM TakK,
9yTOOBI OOJIBIIIAs IO BEIMYMHE AUCTIEPCHSI HAXOAMIACh Obl B UUCIUTENIE, 2 MEHbIIIAasi 3HAMEHATeTIE.

CpaBHeHnme aucnepcuii. MeToa Mo3BOJISI€T MPOBEPUTH TUIIOTE3Y O TOM, YTO JIUCIEPCHH
JBYX T€HEPAITBHBIX COBOKYITHOCTEH, M3 KOTOPHIX U3BJICUCHBI CPAaBHUBACMBIE BHIOOPKH, OTIUYAIOTCS
apyr ot apyra. Ilposepsiemas cratmcThdeckas rumotesa Ho: 612 = o2° (mucmepcus B BhIOOpKe 1
paBHa mucniepcuu B BeIOOpKe 2). [Ipu ee OTKIIOHEHWHM TPUHUMAETCS allbTepPHATHBHAS THUIIOTE3a O
TOM, 4TO O/IHA AUCHEPCHUs OOJIbIIE APYTOH.

Hcxoomnvie npednonosicenus: 1€ BBIOOPKU U3BIEKAIOTCS CIy4YailHO U3 pa3HbIX FeHEepaIbHBIX
COBOKYITHOCTEW C HOPMAJIBHBIM paclpe/ieICeHHeM N3y4aeMOoro pu3HaKa.

Cmpykmypa ucxooHvix OAHHbIX. U3y4aeMbIil MPU3HAK U3MEPEH y 0OBEKTOB (UCTIBITYEMBIX),
KQKIBIA U3 KOTOPBIX MPUHAJICKHUT K OJJTHOU U3 IBYX CPaBHUBAEMBIX BEIOOPOK.

Ocpanuuenus: pacripeiesieHUs] MpU3Haka U B TOW, U B JIPyroil BbIOOpKE CYIIECTBEHHO HE
OTIUYAIOTCSI OT HOPMAIIBHOTO.

Anvmepnamusa memooy. kpurepuin JluBena (Levene'sTest), mpumeHeHHE KOTOPOTO HE
TpeOyeT MPOBEPKHU MPEANOJIOKEHUS 0 HOPMAIBHOCTHU (MCIIONIB3yeTcs B mporpamme SPSS).
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@opmyna A SMOUPUYECKOTO 3HAUEHUS KpuTepus F-Ouiepa:
2

Fa =%’ dj:incJ'::Nl -1 dfa}iaM=N2 -1 2
2 (4)

rie 612 — Gonbplnas AWCIEpCHs, 4 G2° — MeHbIIas aucrepcus. Tak Kak 3apaHee He
W3BECTHO, Kakas AWcrepcHus OoJibllie, TO IJIS OMpENeICHHs] pP-ypOBHS mpuMeHsietcs Tabauya
Kpumu4eckux 3HaueHuti Onsi HewanpaeneHHvlx anremepuamus. Ecmu F, > Fxp 1na
COOTBETCTBYIOIIETO 4MCJIa cTerneHe cBoOoabl, To p < 0,05 M CTAaTUCTUYECKYIO TUIIOTE3Y O
PaBEHCTBE IUCIIEPCUN MOXHO OTKJIOHUTH (i1 o = 0,05).

Ilpumep pacuema:

Jetsim naBanuch OObIYHBbIE apuUpMETHYECKHE 3a/laHus, IOCJIE€ Yero OJHON ClydailHO
BBIOpAHHOM MOJOBHHE YYAlUXCS COOOIIAIN, YTO OHU HE BBIICPKAIN UCIIBITAHUS, 3 OCTATHbHBIM —
oOpatHoe. 3aTeM y KaJ0ro peOeHKa CIIpallliBajii, CKOJIBKO CEKyHJ eMy MOoTpeOoBaaoch Obl IS
pelIeHUs aHaJOTUYHON 3aJavyd. DKCIEPUMEHTATOpP BBIYHCISUT PAa3HOCTh MEXKIY Ha3bIBACMBIM
peOEHKOM BpEeMEHEM U PE3yJIbTaTOM BBIIIOJIHEHHOTO 3a7aHus (B ceK.). OKUIanock, 4To cooOIeHHEe
0 HEy/Jaue BHI30BET HEKOTOPYIO HEaJCKBATHOCTh caMOOIleHKH pedeHka. [IpoBepsieMas runoresa (Ha
ypoBHe o = 0,005) cocTosiia B TOM, YTO JUCHEPCUS COBOKYIMHOCTH CAMOOIIEHOK HE 3aBHCUT OT
coobuennii 06 ynaue umu meynade (Ho: 612=02).

bbutn nosrydeHs! cieayione 1aHHble:

Ipynna 1: cooBuieHMe o Heynave Tpynna 2: coobueHue of yenexe
N=12 N, =12
of = 90,45 s = 8,16

I a r 1. BeruncauM >MIupHyuecKoe 3HAUCHHE KPUTEPHS M YHCa CTEereHed cBOOOIBI 1O
dbopmynam (4):

29045

= =11,08, 4
816 £

qHen

=11; df

IHAM

I,

[Ilar 2. Tlo Tabnuie KpUTHYECKUX 3HaueHH# kputepus f-Duinepa mns wenanpaenenmvix
anbTEPHATUB HAXOJUM Kputhuueckoe 3HaueHue st Afuc, = 11; dfsen = 11. OnHako kpuTHYECKOE
3HaueHue ecTh TONbKO s Ofuuer = 10 1 dfsen = 12. Bonblee ymcno crenenelr cBoOoabI OpaTh
HeJb3s1, To3ToMy OepeM kputndeckoe 3HaueHue st dfue, = 10: st p = 0,05 Fxp = 3,526; s p =
0,01 Fkp = 5,418.

I a r 3. [IpuHATHE CTATUCTHYECKOTO PEIIEHUs M COAep)KaTeNbHbIA BbIBOJ. [loCKoIbKY
SMIUPUYECKOE 3HAUECHUE MPEBbIIIaeT KpuTHueckoe 3Hauenue 1 p = 0,01 (u rem 6onee — st p =
0,05), To B nanHoM cayyae p < 0,01 u npuHHMMaeTcs anbTepHAaTHBHAs T'MIIOTE3a: AMCIEPCHUS B
rpynne 1 mpesslmaer gucnepcuto B rpymme 2 (p < 0,01). CnenoBarensHo, mociae COOOIIEHUS O
HeyJlaue HeaJeKBaTHOCTh CAMOOIIEHKH BBIIIE, YEM IOcyIe COOOIeH s 00 ynaye.

HEITAPAMETPUYECKHUE KPUTEPUHN U1 CBA3HBIX BBIBOPOK

Hepenxo, cpaBHUBas «Ha TIa30K» PE3YNbTaThl «JI0» M IIOCIE» KaKoro Ju00 Bo3JeHCTBUSA
(Hampumep, TPEHUHTra), MCUXOJIOT BUIUT TEHACHIIMH MOBTOPHOTO U3MEpPEHHs] — OOJIbLIIMHCTBO
rokaszaTesiell MOXET YBEIWYMBAThCS WJIM, HAlPOTHB, yMEHbIIaThcs. Hamboree mpocTeIM ImyTeM
OLIGHKH pa3lUyuii, Ka3ajJoch Obl, SBISETCS MOACYET MPOLEHTOB B M3MEHEHUSX B Ty WJIM APYTYIO
CTOPOHY «JI0» U «IIOCJIe» U CpaBHEHME MOJIYUYEHHBIX MPOIEHTOB Mexay coboil. Ha ocHoBe 3TOTO
CpPaBHEHHS MOXHO ObLIO Obl MPUATH K 3aKIIOUEHHUIO, YTO €CJIM HAOMIOAAIOTCS pa3iudusl B
IIPOLICHTAaX, TO MMEET MECTO pa3jInuyue U B CPaBHUBACMBIX IICUXOJIOTMYECKUX XAPAKTEPUCTHKAX
«1o» u «mociae». [logoOGHbI MOAX0] KaTeropuuyecKH HEmpHeMIIeM, MOCKOJbKY HJsl MPOLIEHTOB
HEJIb3sl ONpPENEeNUTh YPOBEHb JIOCTOBEPHOCTH B WX pazinuuusax. Jlemarh kakue JTUOO BBIBOABI M3
JKCIIEPUMEHTAIBHOIO MaTepHuajla BO3MOXKHO TOJBKO HAa OCHOBE CTaTUCTHUYECKHX IPOLERyD,
CIELUAJIbHO CKOHCTPYMPOBAaHHBIX TaK, YTO HAa HMX OCHOBE MOXHO OIIPEIEIUTh YPOBEHb
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JOCTOBEPHOCTH paznuyuil. [IpoueHThl, B3dTble caMu MO cede, He Oal0T BO3MOXKHOCTH JeNaTh
CTaTUCTHYECKH JIOCTOBEpHBbIC BBHIBOABI. IloaTOMy, s TOoro 4roObl goka3aTh 3((HEKTUBHOCTH
KaKoro-amub0 BO3JEHCTBUS, HEOOXOIUMO BBISIBUTH CTAaTHCTUYECKM 3HAUYMMYIO TEHACHIMIO B
CMENICHUH (CIBUTE) MOKa3aTeIeH.

Jliia petieHus MOA0OHBIX CTATUCTUYECKUX 3a]1a4 MICUXOJIOT MOKET MCIOJIb30BaTh LENbIN Pl
KpuTepueB paznuuus. OnuH u3 Haubosee MPOCTHIX KPUTEPUEB PAa3Ininsl — KpUTepuid 3HakoB G.
OTOT KpUTEpUH OTHOCUTCA K HEMapaMeTpUYECKUM M MPUMEHSETCS TOJbKO [UIsl CBS3aHHBIX
(3aBucHMBIX) BbIOOpOK. Kpurepmii 3HakoB G mpeaHasHadeH Ui yCTAHOBICHHS OOILIETO Ha-
npaenenus CABUra uccienyemoro npuszHaka. OH MO3BOJSIET yCTaHOBUTb, B KaKyl0 CTOPOHY B
BBIOOpKE B LEJIOM W3MEHSIOTCS 3HAYEHUS MPH3HAKa NpPU MEPexXoje OT IEepBOr0 M3MEPEHUs KO
BTOPOMY: HU3MEHSIOTCS JIU MOKA3aTelId B CTOPOHY YJIy4YIIEHHS, MOBBIILICHUS WIM YCHIICHUS WIIH,
HA000POT, B CTOPOHY YXY/IIEHUS, TOHKEHHS WK ociabienus. Kpurepuit 3HakoB MpUMEHSETCS K
JAHHBIM, TIOJYYEHHBIM B PAHTOBOM, MHTEPBAJIBHON U IIKaJIe OTHOIICHUH.

Onucanne kpurepus G

Kputepuii 3HakOB NpUMEHUM U K TEM CJABHraM, KOTOpPble MOKHO ONpPENEIUTh JIHIIb
Kauecmeenno  (HaIpUMeEp, W3MEHEHHE OTPULIATEIbHOIO OTHOLIEHUS K 4eMy-JIubo Ha
MOJIOKUTEIIBHOE), TaK M K TEM CJIBUTaM, KOTOpPhIE MOTYT OBITb HU3MEPEHBI KOIUYECHBEHHO
(HampuMep, COKpalleHWe BpEeMEHH paldOThl HaJ 33JaHUEM TI0CIE HKCIHEPUMEHTAIHHOTO
BO3JICUCTBHS).

I'mnore3nbl

Ho: Ilpeobnaganre THIMYHOTO HAMPABJICHHS CIIBUTA SIBJISIETCS CIIyYaiHBIM.

Hi: IIpeoGiiaganue THIMMYHOTO HANIPABIICHUS CABHUTA HE SIBISICTCS CITyYailHBIM.

Permnm ¢ ncnonb30BaHneM KPUTEPUs 3HAKOB CIEIYIOMIYIO 3a/1ady.

Jns npumenenus kpurepus C HE0OX0AUMO COONIOIATH CIETYIOIINE YCIOBHS:

1. M3mMepenne MOKeT OBITh IPOBEJCHO B IIKAJIE MOPSAIKA, MHTEPBAJIOB U OTHOIICHU.

2. Boibopka A0KHA OBITH OJJTHOPOIHOM U CBSI3HOM.

3. Uwucno 57eMEHTOB B CPABHUBAEMBIX BBIOOPKAX JIOJKHO OBITh PABHBIM.

4. C xpurtepuil 3HaKOB MOXKET MPUMEHATHCS NPU BEIMUYMHE TUIIMYHOTO caBura ot 5 10 300
(Ha O60MBLIYIO BEIMYUHY HE paccuuTaHa Tabaula JOCTOBEPHOCTH).

5. Ilpu OosblIOM 4YMCiE CPaBHUBAEMBIX MapHBIX 3HAYEHUN KPUTEPHUIl 3HAKOB JOCTAaTOYHO
3 deKTUBEH.

6. Ilpu paBeHCTBE THNMYHBIX U HETUIIWYHBIX CIIBUTOB KPUTEPHUIl 3HAKOB HENPUMEHUM,
CJIeyeT UCII0JIb30BaTh APYTUE KPUTEPHUU.

Anzopumm pacuema:

1. ITopcunTaTh KOJTUYECTBO HYJIEBBIX PEAKIIMNA U UCKIIOYUTh UX U3 PACCMOTPEHUS.

B pesynbrare n yMEHBIINTCS HA KOJIMYECTBO HYJIEBBIX PEAKIIMM.

2. OmpenenuTs  mpeoOnajaroliee HampaBlIeHHE H3MEHEHUH. Cunrars ciBuru B
npeoOIagaroneM HalpaBieHUU "TUTMYHBIMU" .

3. Onpenenutb KOJWYECTBO "HETUNMHUYHBIX" CABUIOB. CUMTATh 3TO YMCIO SMIHPUUYECKUM
3HayeHneM G.

4. ITo Tabnuie onpenenuTs KpuTnueckue 3HaueHust G 1uis JaHHoro N.

5. ConoctaButh Goun ¢ Gip. Eciin Goun MeHbIne Gyp MK 110 KpaifiHel Mepe paBeH eMy, CIIBUT
B TUIIUYHYIO CTOPOHY MOXKET CUUTATHCS TOCTOBEPHBIM.

IIpumep. Bbyzaer nu TpeHMHr CMOCOOCTBOBATH IOBBIINIEHUIO TMOKa3aTelell Mo METOANKe
«IIIxana conuanbHOro UHTEpPECA»?

Tabmuna 1
Pe3ynpTaThl IMAarHOCTHUKU «I0» U «IIOCJIE» BO3AEHCTBUS
No Mms o [Tocie
1 pa A. 3 8
2 Harama O. 5 8
3 Ons E. 5 9
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4 Ang K. 8 9
5 JInma 1. 6 7
6 Maxkcum VY. 4 8
7 Onbra A. 8 9
8 Amnsg U. 3 3
9 Bepa I1. 5 6
10 Mara U. 5 8

Pemenne. Omnpenenmum «CABHI», TO €CThb PA3HOCTb MEXAy IOKa3aTEeIsIMU KaxKI0To
Y4aCTHUKA «IIOCIE» U «J10» TpeHuHra (cm. Tabnuny 2).

Tabnwuna 2
Pe3ynpTaThl AMATHOCTHKH «JI0» M «II0CHIS) BO3JICHCTBHUS

Ne Nmsa Jlo Ilocie Crasur

1 Hpa A. 3 8 +5
2 Hatama O. 5 8 +3
3 Omns E. 5 9 +4
4 Ans K. 8 9 +1
5 JTuna /1. 6 7 +1
6 Maxkcum VY. 4 8 +4
7 Oibra A. 8 9 +1
8 Awns U. 3 3 0
9 Bepa I1. 5 6 +1
10 Marma U. 5 8 +3

CdopmynupyeM CTaTUCTUIECKUE TUTIOTE3BI:

Ho - caBur mokasarernei mocie TpeHHHTa SBISICTCS CITyYaitHbIM.

H1 - coBur mokasarenei mocie TpeHUHTA SBISCTCS HE CITyYaiiHbIM.

[Toncuntaem oblee YMCIO HYJIEBbIX. TOJOKUTENBHBIX U OTPUIATENBHBIX CIIBUTOB:

OO0r11ee uncIo HyJIEBBIX CIIBUTOB - 1;

OO0111€€ YUCIIO HOM0XKUATEIBHBIX CABATOB - 9;

OO11ee YnucIo OTPUTIATEIBHBIX CBUTOB - 0.

Haubonpias cymma CABUTOB Ha3bIBA€TCS TUIIMYHBIM CABUTOM U 0003Ha4daeTcs OyKBOM N.
Hawumenbnrast cymma CJIBUTOB - HETHITMYHBIM CIIBUTOM U 0003Ha4aeTCst KaK Oy

B Hamewm ciyyae THMUYHBINA CABUT N - 9. a HeTUNMUYHBINA CABUT Ooyy - 0.

Jlanee omeHKa CTATUCTUYECKOH OCTOBEPHOCTH cABHTra 1o Kpurepuro G- 3HAKOB
MIPOU3BOIUTCS MO TabIUIle KPUTHYECKUX 3HaUeHHi. B Hell Haxoaum, 9To:

n P
0.05 0.01
9 1 0

HOCTpOI/IM «OCh 3HAYUMOCTH». Ha KOTOpOfI PpacCIioJIOKUM KPpUTUYCCKUEC 3HAYCHUA Go.os - 1.

Go.o1 - 0 m smmupryeckoe 3HaueHne G = 0.
30HA HCONMPCICICHHOCTH

30HA HC3HAYMHMOCTH 30HA 3HAYHMOCTH

0.05 0.01

F N

GUJJS =1 GU‘(J] =0 G‘mrrrz 0

BunHo, uT0 G COBMAIo ¢ KPUTHYESCKUM 3HAUYCHUEM 30HBI 3HAYMMOCTH

G0.01=0.

['umoreza Ho oTkIOHsAETCS M mpuHUMAaeTcs rumorte3a Hi o ToM, 4Tto cIBUT Mmokasartenei
IOCJI€ TPEHUHTA SBISAETCS HE ciydalHbIM. [lomydeHHBI B pe3ynbTaTe SKCIEPUMEHTA CIBHI
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MOKa3aTeJie CTaTUCTUYECKH 3HauYuM Ha ypoBHE P - 0.01. TpeHHHT crmocoOCTBOBal YBEIWYEHHUIO
nokazaresnei nmo meroauke «lllkana conuanibHOr0 UHTEPECa» CTATUCTUYECKU JJOCTOBEPHO.

IHapubiii kputepuii T — Buiikokcona

Jlna pemieHus 3aiay, B KOTOPBIX OCYIIECTBISIETCS CPAaBHEHUE JBYX PSJOB YHUCEN, KpOME
KpuTepusi 3HakoB O IMCHUXOJOT MOXKET HCIOJIb30BaTh MAapHbIM KpuTepuid 17— BUIIKOKCOHA. DTOT
KPUTEPH siBIIsieTCs 00Jiee MOIIHBIM, YeM KPUTEPHUN 3HAKOB, U TIPUMEHSIETCS JJISl OLIEHKU Pa3Induid
AKCIIEPUMEHTAJIbHBIX JAHHBIX, MOJYYEHHBIX B IBYX Pa3HbIX YCIOBUSAX HA OJHOU U TOM ke BHIOOPKE
ucnplTyeMblXx. OH TI0O3BOJIAET BBIABUTH HE TOJbKO HANPABIEHHOCTh M3MEHEHHH, HO M HX
BBIPA)KEHHOCTD, T.€. OH MO3BOJISIET YCTAHOBUThH, HACKOJIBKO CABUI IOKA3aTEIEH B KAKOM-TO OJTHOM
HaIpaBJICHUU SIBIIETCS 00Jiee MHTCHCUBHBIM, Y€M B IPYTOM.

Kputepuii 7" ocHOBaH Ha paHXUPOBAHUU AOCOJIOTHBIX BEITUYMH PA3HOCTU MEXKIY ABYMS
psiaMu BHIOOPOUYHBIX 3HAYEHUH B MEPBOM M BTOPOM IKCHEPUMEHTE (HAIPUMEP «I0» M «IIOCIE»
Kakoro-auo6o Bo3aeiictus). PanxupoBanue abCONMIOTHBIX BEJIMYUH O3HAYAET, UTO 3HAKU pazHOCTEN
HE YUYUTBIBAIOTCS, OJJHAKO B JaJIbHEHIIEM Hapsay C OO0IIel CyMMOW paHTOB HaXOJUTCS OTIEIbHO
CyMMa PaHroOB KakK JUIsl IOJIOKUTEIIbHBIX, TaK U JJI1 OTPULATENIbHBIX CABUTOB. ECIIM MHTEHCUBHOCTD
C/IBUIa B OJJHOM M3 HaIIPaBJICHUU OKa3bIBAaeTCsl OOJbIIEH, TO U COOTBETCTBYIOIAs CyMMa PaHrOB
TaKKe OKas3blBaeTcs Ooublle. DTOT CIOBUT, KaKk M B Ciy4dae KpUTEpUsS 3HAKOB, HA3bIBAETCSA
TUMUYHBIM, a IPOTUBOIOJIOKHBINA, MEHBIIUI 110 CyMME PaHroOB CIBUI — HETUNMYHbIM. Kak u i
KpUTEpUs 3HAKOB ATH JIBa CIABUIA OKa3bIBAIOTCS JIOMOJHUTENBbHBIMU ApYT K Apyry. Kpurepuit 7—
Bunkokcona 6a3upyercst Ha BEJIMYMHE HETUIIMYHOTO CIBUTA, KOTOPBIN HA3bIBAETCS B JAJIbHEUIIEM
T.

T'unome3swi

Ho: IHTEHCUMBHOCTH CIIBUTOB B TUIIMYHOM HANpPAaBIEHUHU HE MPEBOCXOJUT UHTEHCUBHOCTHU
C/IBUT'OB B HETUIIMYHOM HaIlpaBJICHUU.

Hi: WHTEeHCHMBHOCTH CIBUIOB B THUIIMYHOM HANpPaBIECHUHM TMPEBBINIAET HHTEHCHUBHOCTH
C/IBUTOB B HETMIIMYHOM HaIlpaBJICHUU.

Jns npumenenus kpurepus T-BuiikokcoHa He0OX0UMO COOI0OATh CIIEIYIOINE YCIOBUS:

1. U3mepeHue MokeT OBITh MPOBEJIEHO BO BCEX IIKAJIaX, KPOME HOMUHAJILHOM.

2. BpiOopka J10/KHA OBITH CBA3HOM.

3. Yucno 351eMEeHTOB B CPaBHUBAEMBIX BbIOOPKaX JOKHO OBITh paBHBIM.

4. Kputepuit 7— BunakokcoHa MOXeT NPUMEHATHCS IPU YUCICHHOCTH BBIOOPKH OT 5 10 50
(Ha OOMBIIYIO BEIMUHUHY HE pacCuMTaHa TaOJIHIIA TIOCTOBEPHOCTH). Aieopumm pacuema.

1. CocTaBUTh CHUCOK UCTIBITYEMBIX B JTFOOOM MOpPsKE, HAapUMeEp, ahaBUTHOM.

2. BBUHCIUTH Pa3HOCTh MEXIY WHAWBUIYAITbHBIMA 3HAYEHUSIMH BO BTOPOM U TIEPBOM
3amepax ("mocme" - "mo"). Ompenenutb, uto OyAeT cUHUTAThCA "THUIOHYHBIM" CABUTOM H
c(opMyJIMPOBATh COOTBETCTBYIOLINE TUIIOTE3HI.

3. IlepeBecTr pa3HOCTH B aOCOJIOTHBIE BEJIMYMHBI U 3aIHMCATh MX OTAEIbHBIM CTOJIOIIOM
(MHaue TPyIHO OTBJIEYbCS OT 3HAKA Pa3HOCTH).

4. TlpopaHXupoBaTh aOCOJIIOTHBIE BEIMYMHBI PA3HOCTEH, HAUUCISISI MEHbIIEMY 3HAUYEHHUIO
MEHbIINN paHr. [I[poBepUTh COBIaICHNE MOTYYEHHON CyMMBI PAHTOB C PACYETHOM.

5. OTMeTUTh KpYXKKaMW WM JPYTUMH 3HAKaMH PaHTH, COOTBETCTBYIOIIME CABUTaM B
"HeTUNMMYHOM" HANPABIICHUH.

6. Ilogcuntare CyMMy 3THX PaHroB 1o (Gopmyiie:

T=ZR,,

rze Rr - paHroBble 3HaYEHHSI CABUTOB C 00JI€€ PEKUM 3HAKOM.

7. Omnpenenuth KpUTUYecKue 3HadeHHs T Ui JAaHHOTO 7 MO Talivle KPUTHYECKHX
3HaueHnit T Bunkokcona. Ecnu Toyn MeHblie win paBeH Txp, CABUT B "THUNHYHYIO" CTOPOHY MO
WHTEHCUBHOCTH JIOCTOBEPHO MpeolIagacT.

IIpumep. CnocoOGcTBOBana M KOpPpEKUMOHHAs padoTa CHUXKEHUIO PEaKTUBHON
TPEBO’KHOCTH YYaCTHUKOB IKCIIEpUMEHTa?
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Taonuma 1
[Tokazarenu peakTUBHOM TpeBoxkHOCTH 10 Metoauke Y.J[. Crnunbeprepa

No Mms o [Tocie

1 Cama K. 69 51
2 Jlena P. 73 76
3 Bans E. 56 45
4 Ons C. 63 51
5 Omg A. 71 63
6 Jlama K. 69 42
7 Anuna JI. 69 57
8 Bosa I1. 71 63
9 Komst M. 70 61
10 lpa B. 71 60
11 Bans b. 67 68
12 MaxcumMm C. 54 49

Pemenue. [TocTpouM OMOTHUTENBHBIE CTOJIOBI HEOOXOAUMBIE JUIS JalbHEHIIEH paboThl
1o kpureputo T-Bunkokcona (cMm. Tabnuiy 2).

Tabnwuia 2
IToka3arenu peakTUBHON TpeBOkHOCTH 10 MeTtoauke Y. JI. Crmuibeprepa
No Nmsa J1o [locie |Caour  |AGcomroTHbl [Panr
CIBUT a0COJIFOTHOTO
CIIBUTA

1 Cama K. 69 51 -18 18 11

2 Jlena P. 73 76 +3 3 2

3 Bans E. 56 45 -11 11 7,5

4 Omns C. 63 51 -12 12 9,5

5 O A. 71 63 -8 8 4

6 Jlama K. 69 42 -27 27 12

7 Annnaa J1. 69 57 -12 12 9,5

8 Bosa I1. 71 63 -9 9 55

9 Kot M. 70 61 -9 9 55

10 Wpa B. 71 60 -11 11 75

11 Bansg b. 67 68 +1 1 1

12 Maxkcum C. 54 49 -5 5 3

Cronben «cIBUI» IMOJy4aeTCss BBIYUTAHMEM YHCEN CTONONA «J0» U3 cToabua «mociey. B
cTosO1e «abCOMOTHBINA CIBUI» MEPENUCHIBAEM UYHUCIIAa U3 CTOJ0a «caABUM» 0e3 3HakoB. B ctondie
«paHr aOCONIOTHOTO C/ABHUra» MHUHHUMAJIbHOMY H3 DJJIEMEHTOB (B JaHHOM ciydae 3T0 1)
npunucbiBaeM panr 1. CieayromemMy 1o BelHunHE aOCOMIOTHOMY CABHUTY 3 NMPUIUCHIBAEM PaHT 2.
CnBury 5 - panr 3 u T.a. Ecim BeTpewarorcs OJMHAKOBBIE aOCONIOTHBIE CABMIH, TO
MIPUMKCHIBAEMbIE PAHTU YCPEIHSIOTCS MEX Ly co0oil. Tak, Hampumep ABa aOCOMOTHBIX caBura 11 u
11 umerot panru 7 u 8. YcpenHseM paHru U NPUIUCHIBAEM 7,5 BBIILIEYKa3aHHBIM CBUTAM.

ChopmynupyeM CTaTUCTUUYECKHUE TUTIOTE3HI:

Ho - caBur nokasaresnei nocie KOPpEeKIMOHHON paboThI ABISETCS CIIydaiHbIM.
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Hi - casur nmokasaresieii mocjie KOpPEKIMOHHON paOOTHI SBJISIETCS HE CITyYaiHbIM.

Tswn YUCIIEHHO PaBHO CyMMe PAHTOB HETHIHYHBIX CIBUTOB.

B namem ciyyae HeTMnUuHbIX cAaBuroB nasa: +3 u +1. Wx panru paBubl 2 u 1
coorBercTBeHHO. CriemoBarenbHo, Toyn =2 +1 = 3.

Jlanee oleHKa CTaTHUCTUYECKOW JOCTOBEPHOCTH CJABHra MO KPUTEPUIO MPOU3BOAUTCA IO
Ta0JIMIle KPUTUYECKUX 3Ha4eHHH. [TOMCK KPUTHUECKUX BEIMYUH MO TAOIUIE BEACTCS IO YUCITY
UCHBITYeMbIX. B Hamem npumepe N = 12, mo3ToMy Halla 4acTh TaOJIHUIIbI BBITJISIUT CIEAYIOIIUM
obpa3zom:

1 P
0,05 (0,01
12 (17 9

[TocTpouM «OCh 3HAUMMOCTHY», HA KOTOPOH PACIIONIOKUM KPUTHUYECKHE 3HaUeHus Toos = 17,

Too1 = 9 u smnupudeckoe 3HadeHUE Toyn = 3.
30HA HCOMPCICICHHOCTH

30HA HC3HAYMHMOCTH

30HA 3HAYHMOCTH

0.05 0.01

)

A

Toos= 17 Tom =9 Tor=3

[Tosrydennas BenuauHa Toyy ITOMAJIa B 30HY 3HAYUMOCTH.

['mnoreza Ho oTKiIOHsAETCS W mpUHUMaeTcs rumnore3a Hi o ToM, 4To cIBUI MOKazaresei
1ocjie KOpPpeKLHMOHHOW paboThl sABIseTCS He ciydaiHbIM. [lomyueHHBId B pesynbrare
JKCIIEPUMEHTA CIBMI II0OKa3aTeeil cTaTUCTHUYeCKU 3HauuM Ha ypoBHe P < 0,01. Koppekunonnas
pabora crmocoOCTBOBajla CHW)KEHUIO PEAKTHBHOH TPEBOKHOCTH YYAaCTHHKOB OSKCIIEPUMEHTA
CTaTUCTUYECKU TOCTOBEPHO.

HEITAPAMETPUYECKUE KPUTEPUU /IS HECBA3HBIX BBIBOPOK

Kpurepuii U-Manna-YutHu

Hecpsi3aHHbIe WM HE3aBUCUMBIE BHIOOPKH 00pa3yroTcs, KOT/a B IENAX IKCIEpUMEHTa s
CpaBHEHHUS MPUBJIEKAIOTCSA JaHHbIE JBYX WM Oosiee BHIOOPOK, MPUYEM 3TU BBIOOPKH MOTYT OBITh
B3STHl U3 OJIHOM WJIM U3 pa3HbIX T€HEpalbHbIX COBOKyMHOCTeH. TakuM oOpa3oM, Ui HECBSA3HBIX
BBIOOPOK XapaKTEpHO, YTO B HUX 0053aTENIbHO BXOJAT Pa3HbI€ UCIBITYEMBbIE.

JUis OLIEHKH JOCTOBEPHOCTH PA3NUUYUNA MEXAYy HECBS3HBIMU BBIOOPKAMH HCIIOJIB3YETCs Psil
HenapaMmeTpuueckux kputepueB. OaHUM U3 Hanbolsiee paclpoCTpaHEHHBbIX sIBiseTcs Kputepuil U.
OTOT KpUTepuil NPUMEHSIOT A OLEHKHM pa3IMyMil MO YPOBHIO BBIPRKEHHOCTH KaKOIro-Iu0o
MpU3HAKa JJIs IBYX HE3aBHCHUMBIX (HECBSI3HBIX) BBIOOpPOK. [Ipy 3TOM BBIOOPKH MOTYT pa3inyaThCs
[0 YHUCITY BXOJALIMX B HUX UCHBITYEMBIX. DTOT KpUTEpUH 0COOEHHO YA00EH B TOM Cilydae, Korjaa
YHCJIO MCIBITYEMbIX HEBEJIMKO M B 00enX BBIOOpKAx HE MpeBbIMaeT BeanuuuHy 20, XOTs TaOauIlbl
KPUTHYECKMX 3HAUYEHUI paccuMTaHbl A BETUYMH BBIOOPOK He mpeBblmaromux 60 uenoBek
UCIBITYEMBIX.

Hasnauenue kxpumepus. Kputepuil npeaHazHadyeH Uil OLIEHKU pa3iIuduidl MEXIy 08yMs BbI-
OOpKaMH IO )pOGHI0 KaKOro-lInOO MpH3HAKA, KOJIWYECTBEHHO H3MepeHHoro. OH I03BOJISET
BBISIBIISATh PA3NIUUUs MEXKIY Malblmu BIOOpPKaMU, Korja N1*N2>3 uimun N1=2, N2>5, u sBisiercs 6onee
MOIIIHBIM, YeM kputepuii Pozenbayma.

Onucanue kpumepus. CynecTBYeT HECKOJIBKO CIIOCOOOB HMCHOJIb30BAaHMS KPUTEpHUS U He-
CKOJIBKO BApHAHTOB TaOJUI KPUTHUECKUX 3HAUEHUH, COOTBETCTBYIOIIUX 3TUM CIIOCO0aM.

OTOT METOJ ONPENEINSET, JOCTATOYHO JIM Majla 30Ha NEPEKPEIIMBAIOIINXCS 3HAUEHUI MEXIY
IByMsl psiiaMd. Mbl MOMHHM, 4YTO 1-M psigoM (BBIOOPKOM, TpyImoil) Mbl Ha3blBaeM TOT psij
3HAUEHUH, B KOTOPOM 3HAuY€HUs, 110 NIPEABAPUTEIBHON OLIEHKE, BBIIIE, a 2-M PAJOM - TOT, IJI€ OHH
MIPEIOIIOKUTETHLHO HUXKE.
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Uem MeHbIIIe 00J1aCTh MEPEKPEIIMBAIOIINXCS 3HAUEHUH, TeM 0oJiee BEpOSITHO, UTO pa3Iuuus
I0CTOBEpHBI. IHOT/Ia 3TH pa3nuuus Ha3bIBAIOT PA3IMUUAMU B PACNON0NHCEHUY IBYX BBIOOPOK.

OMnupuueckoe 3HadeHue kpurepus U oTpaxkaeT TO, HACKOJIBKO BEIHMKA 30HA COBMAJCHUS
mexay psapamu. [losromy vem menvuue Usyn, mem 601ee BEPOSITHO, UTO PASITHUUS 00CHIOBEPHDI.

T'unomeswi

Ho: YpoBens npu3Haka B rpyIiie 2 He HI)KE ypOBHS IIpU3HaKa B rpymnie 1.

Hi: YpoBenb npusHaka B rpymnie 2 HUKe YPOBHs pU3HaKa B rpymme 1.

Ocpanuuenus kpumepus U

1. B kaxxmo# BBIOOpKE JOHKHO OBITH HE MEHEE 3 HaOIIOeHUI: N1°N2>3, TOMYyCKAeTCsl, YTOOBI
B OJIHOH BBIOOpKE OBLIIO 2 HAOIOACHHUS, HO TOTJ]a BO BTOPOU MX JOJKHO OBITH HE MEHEe 5.

2. B xaxaoi BEIOOpKE JOKHO OBITh HE OoJiee 60 HabmroaeHuid; N1*N2<6(. OHAKO yKe MpHU
N1°n2>20 pamXupoBaHUE CTAHOBUTHCS JOCTATOYHO TPYAOEMKHUM.

Ha nam B3ruisg, B cinydae, eciu Nyenz>20, nydiie UCHOIb30BaTh APYToil KpUTEpHil, a UMEHHO
yriaoBoe mnpeoOpasoBanue Pumiepa B KOMOMHALUU C KPUTEPUEM A,, TO3BOJISIONINM BBISIBUTH
KPUTHYECKYI0O TOYKY, B KOTOPOH HAaKalJIMBalOTCd MAaKCUMAJbHBIE pPa3IHuus MEXKIY JByMs
COIOCTABISIEMbIMH BbIOOpKaMu. DOpMYITHPOBKA 3BYUUT CIOKHO, HO CaM METOJ TOCTATOYHO TPOCT.
Kaxxnomy wuccrienoBaTenio gydilne MONpoOOBaTh pa3Hble MyTH U BBIOPATh TOT, KOTOPBIA Ka)xeTcs
eMy 0oJiee IMOIXOISIINM.

Anzopumm pacuema:

1. Tlepenectn Bce IaHHBIE HCIOBITYEMBIX B OAHMH PAd JpYyr 3a JAPYrOM, INPH STOM
chopMupoBaTh CTOJ0EI BBIOOPKH, B KOTOPOM BCEX HCHBITYEMBIX OJIHOM BBIOOPKHM OOO3HAUUTH
udpoii 1, a Bcex UCIBITYeMbIX APYroi BEIOOPKH 0003HAYMM U POt 2.

2. IIpopamxupoBaTh 3HAYCHHUsI, IPUIUCHIBAas MEHbIIIEMY 3HAYCHHIO MEHBIIUN paHr. Beero
PaHTOB MOJIyYHTCS CTOJIBKO, CKOJIBKO y Hac (N1+ny).

3. Iloxcunrarh CyMMy PaHrOB OTAENBHO Uit BbIOOpKU | u ans BeiOopku 2. IIpoBeputs,
COBITAIAET JIM 00IIasi CyMMa PaHroB ¢ PACYETHOM.

7. Onpenenutb OONBIIYIO U3 IBYX PAHTOBBIX CYMM.

8. Onpenenuts 3HaueHue U mo dpopmyire:

U = (n, '"z)*l%ﬂ—’r,‘

r7ie N1 - KOJIMYECTBO UCTIBITYEMBIX B BEIOOpKE 1

N2 - KOJMYECTBO UCTIBITYEMBIX B BEIOOpPKE 2;

T - GonbIast U3 ABYX PAHTOBBIX CYMM;

Nx - KOJIMYECTBO UCTBITYEMBIX B IpYIIIE C OOJIbIIEH CyMMOMN paHTOB.

9. Onpenenuth Kputndeckue 3HadeHuss U mo Tabnuile KpUTHUECKUX 3HAYCHHU KPUTEPUSI.
Ecnu Usvn.>Uxp 005, Ho mpuanMaetcs. Ecinn Usyn<Uxp 005, Ho oTBepraercs. Uem mMeHblle 3HaYeHUs
U, TeM 10CTOBEPHOCTh PA3JIMYUI BBILIE.

IIpumep. IlpoBeneHue cpe3oBoil KOHTPOJIbHON paboOThl MO MareMatuke (anaredpa u
reomMeTpusi) B cpeiHell o0meoO0pa3oBaTeNbHON IIKOJIE JAajo cleayromue pesyiabratsl mo 10-
OaJTEHOM IIKaJIe IS Kjacca, odydaromierocs mo nporpamme «PasBuaromiero o0yaenus» (7 «by),
U KJ1acca, 00yJaromerocs o TpaauluoOHHON cucteMe (7 «Ay):

Yuenuk \ Kiacc | 7 «A» (6amibl) | 7 «by (6asisn)
9 5
10

~N|o|o|[s|lw|N|-
Ala|o|oo|~N|~
o |||~
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8 8 8
9 6 8
10 6 9
11 S 7
12 - 10

Onpenenure, npeBocXondr ju ydammuecs 7 «by» ydammxcs 7 «A» M0 YpPOBHIO 3HAHHM 110
MaTeMaTHKeE.

CpaBHeHuE pe3ysIbTaTOB MMOKA3bIBAET, YTO OAJLIbl, MOJIYUYEHHBIN 32 KOHTPOJIBbHYIO paboTy, B
7 «b» Kjacce HECKOJIBKO BBIIIE, TO3TOMY IEPBOM cunMTaeM BBIOOPKY pe3yibTaToB 7 «by» Kiacca.
Takum o6pa3oM, HaMm TpeOyeTcs OMpeAeNuTh, MOXKHO JIM CYMTATh UMEIOIIYIOCS PAa3sHUILY MEXIY
Oamnamu cyuiectBeHHOW. Ecim MOkHO, TO 3TO OyneT o3HayaTh, YTO KiIacc, OOyYAIOMIMKCS IO
CUCTEME «pa3BUBAIOILEr0 OOyuYeHUs» MMeeT Oojiee KAaueCTBEHHbIE 3HAHUA MO MareMaTuke. B
IIPOTHBHOM Cly4ae, Ha BHIOPAHHOM YpOBHE 3HAYMMOCTH PA3JINYNE OKAKETCS HECYIIECTBEHHBIM.

JIJ1st OLleHKH pa3Nuyuii MeXIy ABYMS MallbIMH BbIOOpKamH (B JAHHOM MpUMeEpe UX 00BEMBI
paBsbl: N1=12, n,=11) ucnone3yem kpurepuii Manna-Yutnu. IIpopamwkupyem NpencTaBlIeHHYIO
TadnuIy:

Ne ni/n{Bei6opku| bamis! | panr

1 1 10 22,5
2 1 10 22,5
3 1 9 20.5
4 1 8 16.5
S 1 8 16.5
6 1 8 16.5
7 1 8 16.5
8 1 7 11.5
9 1 7 115
10 [1 6 7.5
11 [1 5 4.5
12 [1 4 2

13 |2 9 20.5
14 |2 8 16.5
15 |2 8 16.5
16 2 7 11.5
17 |2 7 11.5
18 |2 6 7.5
19 2 6 7.5
20 |2 6 7.5
21 2 S 4.5
22 2 4 2

23 |2 4 2

IIpu pamxupoBanun o0beIUHSAEM JBE BEIOOPKU B OJIHY. PaHrM mpHCBauBaroTCs B MOPSJIKE
BO3pacTaHMsI 3HAYEHHUS H3MEpSEMOM BEIMYMHBI, T.€. HAMMEHbIIEMY pAHTy COOTBETCTBYET
HaUMEHbLINNA Oajul. 3aMeTHM, 4TO B Cly4yae COBIaJEHHs OalIoB JUIl HECKOJIbKUX YUYEHUKOB PaHT
Takoro Oaija cienyeT CUMTaTh, KAK CpeiHee apu(pMETUYECKOe TeX MO3ULUI, KOTOPbIE 3aHUMAOT
JaHHbIe OayuIbl MPH MX PACMOJIOKEHUHU B MOpsJike Bo3pacTanud. Hanpumep, 4 Oamna nmomyuniau 3
y4yeHUKa (cM. Tabiuily). 3HaYuT, NepBble 3 MO3ULMHU B PACIOJIOKEHUU 3aiiMET Oais, paBHBINA 4.
[Tostomy panr ans 4 OamioB — 3To cpeaHee apupmernyeckoe ans mosuuuit 1, 2 u 3,
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1+2+3:2

WJIN: 3 . AHaOTUYHO paccy’kKJaeM IPU BBIUUCICHUH paHra Juist 0aa, paBHoro 5. Takoii
0a/u1 MOJMYYWJIM JBO€ y4YalluXcs. 3HAUUT, MPH PacHpelleieHHMH MO0 BO3PACTaHHUIO IEpBbIE TPHU
MO3UIIMK 3aHUMaeT 0ajul, paBHBIA 4, a YETBEPTYIO U MATYIO MO3UIMH 3aWMET Oaiy, paBHBIN 5.
[ToaTOoMy ero panr OyAeT paBeH cpeaHeMy apumeTrHaeckoMy MeXay unciaamu 4 u 5, 1.€. 4.5.

Hcnonb3ys npeioKeHHbIH MPUHLIUI PAHKUPOBAHUS, TIOTYYUM TAaOIHUILy PAHTOB. 3aMETHM,
4TO BBIOOp cCpeAHero apu(MeTHYecKoro B KauyecTBE paHra MpPUMEHSETCS TMpu J000M
paH)XKMpPOBAaHWKM, B TOM 4YHCIIE HEOOXOAMMOTO W I BBIYUCICHHS JIPYTUX KPUTEPUCB
JIOCTOBEPHOCTH UJTH k€ KodduumenTa koppensiuuu CrimpmeHa.

UroObl  ucnoibp30BaTh  Kpurepuid  MaHHA-YUTHHM, paccuuTaeM CYMMBI  PaHTOB
paccMaTpuBaeMbIX BEIOOPOK (cM. Tabimiry). CymMma Jij1st iepBOil BEIOOpKH paBHa 168,5, 11 BTOpoit
— 107,5. OO6o3nauum  HauOosblIyto U3 3tux cymm  depe3 Tx (Tx=168.5). Cpenu
00BEMOB N1 ¥ N2 BEIOOPOK HaWOONBIIMKA 0003HAYUM Nx. ODTHX JAaHHBIX JOCTAaTOYHO, YTOOBI
BOCIIOJIb30BaThCs (POpMyYII0i pacyéra IMIUPHUECKOTO 3HAYCHUS KPUTEPHSL:

n.(n, +1)
ua}m — n‘l"2+ 2 _Tx
Tx=168,5, nx=12>11=n>. Torga:
12-13

t,, =1112+-="2-1685=41 5

Kputnyeckoe 3HaueHHe KpUTEpUS HAXOAMM IO crenuaibHOoi Tabmume. Ilycts ypoBeHb
3HayuMocTu paseH 0.05.

['mnoresa Ho 0 HE3HAYUTENFHOCTH Pa3IMYMid MEXIy OajyiaMHu JBYX KJIACCOB MPUHHMAETCS,
eci Uxp<Uswn. B ipoTHBHOM cityuae Ho oTBepraercs u pasinuue orpeaeiseTcs Kak CyIlecCTBeHHOE.

2...(10.05)=35.

Kp

u =35<415=u

Kp N

CJ'ICI[OB&TCJ'ILHO, pa3iniuusas B YPOBHC 3HAaHUN 10 MaTEMaTHUKE cpeau ydamuxcsa MOXKHO
CUNTAaTb HECYHNICCTBCHHBIMMU.

JlabopaTopnasi pa6ora 13. Koppeasinnonnslii ananaus

Bonpocwt ona oocyscoenusn:

1. IInanupoBaHue KOPPEISILUOHHOTO UCCIIEJOBAHUS.

2. OCHOBHBIE THITBI KOPPEISIIUOHHOTO UCCIIETOBAHHS.

3. NHTepnpeTanys KOPpEIALHMOHHBIX CBA3EH MEXIY epEMEHHBIMU.

4. Koa¢pduumeHnTsl Koppemnsiuu:

4.1. Koappuuuent nunernoit koppensuu [Tupcona.
4.2. Koapdunuent panrooii koppemnsiiuu CrnupMeHa.

5. CyTb perpecCMOHHOTO aHaIu3a.

6. [InanupoBaHue KOPPEISAUOHHBIX UCCIEOBAHUM B KPOCCKYJIBTYPHOM ICUXOJIOTHU U

IICUXOT'€HETHUKE:

6.1. KpocckynbTypHOE HCClie10BaHuE
6.2. [lcuxoreHeTnueckoe Ucciaea0BaHne

Bonpocwt 0na 2pynnoeozo oocyyicoenus:

1. Onwummre, YeM OTIMYAOTCA TpadUKA paccesHUs Ais  a) TOJIOKUTENBHOW U
OTPHUIIATEILHON KOPPETAIUU U 0) CUIIBHON U CIIa00i KOPPETSIUH.

2. WccnenoBarenb OOHApYKWJI, YTO JIIOJU C BBICOKOW CAMOOLIEHKOW OOBIYHO OOJIbIIe
3aHUMAIOTCS CIIOPTOM, YE€M T€, KTO UMEET HU3KYI0 caMOOIleHKY. OOBsICHUTE, B YeM 3aKIr0daeTcs
npo6JemMa HalpaBICHHOCTH M KaK OHA BIMSET Ha HHTEPIIPETALMIO TOA00HOM KOppesuu.

3. UccnenoBarenp oOHApyXWJ, YTO JETH, MHOTO HWTPAIONINE B BHICOUTPHI, CKIOHHBI K
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MIPOSIBJICHUSIM arpeccuy MPOTHB CBOMX CBEPCTHHUKOB B IKoje. OObsSCHUTE, B YeM 3aKIr04aeTcs
npobiemMa TpeTheil mepeMeHHON M KaK OHa BIUSET Ha MHTEPIPETAINIO MT000HOM KOPpEsIun.

4. Ha npumepe uccienoanust Dpona u ap. (Eron et al. 1972), B koTropoMm Obli1a 00Hapy)eHa
3HAYMMasi B3aUMOCBSI3b MEXAY TEJICBU3MOHHBIMH MPEANOYTEHUSIMH B 3-M KJlacce M arpeccueil B
13-m kiacce, MOKaKUTE MPUYHHY, 10 KOTOPOU UCHOJIB3YETCs MpOole1ypa YaCTUYHOU KOPPEISAIIH.

Ynpasicnenusn na memy «Mumepnpemavus xoppenayuiiy.

Huxe onucanbl pe3yabTaThl THIIOTETUYECKUX IBYMEPHBIX KOPPEISIIMOHHBIX UCCIIEAOBAHUM.
[TpounTepnpeTupyiiTe pe3yiabTaThl MO KpaiiHel Mepe ABYMs CIOCO0aMH C Y4YeTOM IpoOieM
HAMpaBJICHHOCTU U TPEThEW MEPEMEHHOM.

1. CymecTByeT MOJIOKUTEIbHAS KOPPEISALUS MEXKIY YPOBHEM aBTOPUTAPHOCTH MaTepu U
3aCTEHYMBOCTHIO pEOCHKA.

2. CymiecTByeT OTpHUIATENbHAs KOPPEISAIHs MEXIy AeNpeccueil U ypoBHEM (HU3UUECKOI
MOJATOTOBKH.

3. CymiecTByeT MOJOXKHUTEIbHAS KOPPEIAIHUS MEKIYy 00beMOM IoMaimiHed OHOIMOTeKH U
cpeaHuM 0aioM CTyAECHTa B KOJUIEIKE.

4. CuactnuBble B Opake mapbl OOBIYHO MMEIOT OOJBIIE CEKCyalbHBIX KOHTAKTOB (YT ¢
JIPYyroM), 4eM HEeCUaCTIIUBBIE.

5. CymiecTByeT OTpHUIATENIbHAS KOPPEIAIUS MEXAY OICHKAMH U OOSI3HBIO MPOXOAUTH
TECTUPOBaHUE.

6. MecTo, 3aHMMaeMoe CTYJIEHTOM B KJlacce, KOPPEJIUPYET € €ro OLEHKaMU — ueM OJInKe K
MpPernoaBaTeto CUIAUT CTYIEHT, TEM BBIIIE €r0 OLIEHKH.

3amaum mo Teme:
1. Venosue 3aoauu
V¥ 10 ucneITyeMbIX U3MEPSIICS YPOBEHb HEWPOTHU3MA 110 TeCTy AN3EHKA U UMITYJIbCUBHOCTD
o tecty IlImumeka. Ilomydens! cnenyromue pe3ynbTaTsl:

VcnpITyeMbIii 1 2 3 4 5 6 7 8 9 10
Heiipotusm 12 19 11 13 20 17 8 15 18 16
HmnynabcuBHOCTE | 3 5 4 3 7 4 2 5 7 3
3aoanue

OHpeI[eJ'II/ITB HaJIMYUC UJIN OTCYTCTBUC CBA3U MCIKAY HeﬁpOTH3MOM 1 UMITYJIbCUBHOCTBIO.

2. Ycnosue 3a0aqu

[To pe3ynpTaTam OOJACTHBIX OJMMIIMAJ O OWOJIOTMM M MaTeMaruke omnpeaemwiich 10
HIKOJIbHUKOB, 3aHSBIIUX IPH30BbIC MecTa [0 000MM npenmeram. [Ipu aToM MecTa o Ouonoruu (x)
Y MaTeMaTtuke (1) pacupeneauInCh CIeIyIOINUM 00pa3oM:

Ne 1 2 3 4 5 6 7 8 9 10
X 7 1 10 3 6 8 2 9 4 5
y 1 7 9 2 4 8 3 10 5 6
3aoanue

OHpe,HeJ'II/ITI), CYHICCTBYCT JIX CBA3b MCXKAY 3HAHUSAMU ITPHU3CPOB-IIKOJIBHHUKOB I10 OHOJIOTHH U
MaTEMAaTHUKCE.

3. Vcnosue 3a0auu
Y 10 wucnoeiTyeMbIx 000€T0 TIOJIa ONPEACISUICh TMOKa3aTeld WMITYJIbCUBHOCTH U
SK3aIbTUPOBAHHOCTHU 10 TecTy [lImuieka. [lomydensl cienyronye pe3yiabTaThl:

VcnpITyeMbiid 1 2 3 4 5 6 7 8 9 10

o

VIMIy15bCHBHOCTD 2 4 7 6 8 5 7 6 2

OK3aJbTUPOBAHHOCTh | 1 3 4 2 3 3 1 2 4 1

3adanue
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OnpenennTh, CyHIECTBYET JIM KOPPEIALMS MEXIYy ABYMS IOKa3aTeNIMM aKLEHTyalul
(MMITYTbCUBHOCTBIO U DK3aJTbTUPOBAHHOCTHIO) JUISI TAHHOW BEIOOPKU HCIIBITYEMBIX.

4. Ycnosue 3a0auu

B uccienoBannu, MoJeupyIOLIeM I€ATEIbHOCTh aBUAANUCIIETUEpa, rpynna uensiryemsix (10
YeJIOBEK) MPOXOJWia IOATOTOBKY Iiepea HadaloM paboTel Ha TpeHaxepe. Ilpm sTOoM
[OJICUUTHIBAJIOCH YHUCIIO OIIMOOK, JOMYIIEHHBIX INpU TpeHupoBke. Kpome Toro, y Kaxaoro
UCTIBITYEMOTO OTPEACISUTUCH TIOKa3aTeNr BepOaIbHOTO U HEBEpOATILHOTO UHTEIIEKTA [0 METOTUKE
J1. Bekcinepa. [lonydeHsl cinenyromue pe3yiabTaThl:

Hcneityemble | KommmuectBo ommbok | Bepoanensiii 1Q | HeBepOanbhbrii 1Q
1 29 131 106
2 54 132 90
3 13 121 95
4 8 127 116
5 14 136 127
6 26 124 107
7 9 134 104
8 20 136 102
9 2 132 111
10 17 136 99

3aoanue

Onpenenutb, CBSI3aHO JIM  KOJMYECTBO  OMIMOOK, JIOMYIICHHBIX  HCIBITYEMBIMH B
TPEHUPOBOYHOW CECCHH, C IMOKa3aTeNsiMH BepOaJbHOrO M HEBEpOAIBHOTO WHTEIUIEKTa IO
Bexkcinepy.

3agaum A8l MHAUBUAYAJILHOI padoThI:

1.1. Mo npuBenéuusiM 3HaueHusMm [Q (mo Bexkcnepy) y poauteneii um aereil ompenenuthb
kod(durmeHT koppersiun [TupcoHa Mex Iy ypoBHEM MHTEIUIEKTa poauTenel u aereid. Ha ypoBHe
p = 0,05 mpoBepHUTHh 3HAUUMOCTb MOTYYECHHOTO KO DUITUEHTA KOPPEISAIUH.

Pomurenn: 117 108 121 106 117 105 118 128 116 122 98 128 99 126 103

Heru: 109 119 110 123 109 122 102 90 111 92 111 111 116 98 121

1.2. Tlo npuBenéunsiM 3HaueHusiM [Q (mo Bekcnepy) y poauteneit um nereil ompenenuTb
kod(urment koppessiiuu [lupcona Mexay ypoBHEM MHTEIIEKTa poauTteneit u aereil. Ha yposae
p = 0,05 mpoBepUTh 3HAUUMOCTh MOJTYYEHHOTO KO3(pPHUIIMEHTa KOPPEIIALIUH.

Popurenu: 129 101 137 112 115111 123 110 118 1039496 116 97 112

Heru: 10598 140 112 130 138 119 120 127 123 111 112 105 97 117

1.3. Ilo nmpuBenéunbiM 3HaueHusiM 1Q (mo Bekcnepy) y poauteneit u nereil ompenenuTb
kod(urment koppessiiuu [Tupcona Mexay ypoBHEM MHTEIUIEKTa poauTteneit u aereil. Ha yposae
p = 0,05 mpoBepUTh 3HAUUMOCTh MOITYYEHHOTO KO3 PHULIMEHTa KOPPEIALIUH.

Pomuremn: 103 122 116 112 106 112 84 130 10599 128 114 131 128 93

Heru: 120 139 124 96 107 90 138 117 131 98 115 123 102 125 123

1.4. Tlo npuBenéunbM 3HaueHusM [Q (mo Bekcnepy) y poauteneit um nereil ompenenuThb
kod(urment koppesituu [lupcona Mexay ypoBHEM MHTEIUIEKTa poauTteneit u aereil. Ha ypoBae
p = 0,05 mpoBepUTh 3HAUNMOCTH MOJTYYEHHOTO KO3 PHIIMEHTa KOPPEIAIIUH.

Pomuremm: 109 119 110 123 109 122 102 90 111 92 111 111 116 98 121

Heru: 109 130 131 112 106 118 10295 111 103 129 87 99 107 100

1.5. Tlo npuBenéunbiM 3HaueHusiM 1Q (mo Bekcnepy) y poauteneit u nereil ompenenuThb
koa(urment koppesituu [lupcona Mexay ypoBHEM MHTEIUIEKTa poauTteneit u aereil. Ha ypoBae
p = 0,05 nmpoBepUTHh 3HAUUMOCTb MOTYYEHHOTO KO PUIIMEHTa KOPPEALUH.
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Popguremn: 113 94 115 118 127 124 120 119 92 13291 108 102 148 79
Heru: 120 139 124 96 107 90 138 117 131 98 115 123 102 125 123

2.1. Jla mpemonaBaTenss OLEHWIM 3HaHMA CTyAeHToB 1o 100-Oamphoil mikane. Haiitu
BBIOOpOUHBIN K03 dumeHT xoppemsanuu CrimpMeHa MeXIy OIEHKaMH ABYX IperojaBaresieil Ha
yposHe p = 0,05 npoBepUTh €ro 3HaYUMOCTb.

1-it mpen.: 1 71 49 30 58 56 44 54 41 73 83 67 60 62 82 88 65 53 80 60 56

2-ii mpemn.: 2 58 60 29 41 61 50 31 66 56 62 76 44 72 35 45 55 59 64 87 69

2.2. Jla mpermonaBaTens OLUEHWIM 3HaHUA CTyAeHToB 1o 100-OambHoil mikane. Haiitu
BBIOOpOUHBIN K03(dumeHT xoppemsanuu CrimpMeHa MeXIy OICHKaMH ABYX IperojaBaresieil Ha
ypoBHe p =0,05 npoBepUTh €ro 3HAYUMOCTb.

lmper.: 56 76 65 66 76 62 89 48 62 50 47 80 67 87 78 55 67 51 73 75

2mpern.: 69 68 6534 77 63 57 61 42 8549 41 62 63 80 88 46 57 65 60

2.3. Jla mpemonaBaTens OUEHWIM 3HaHWUA CTyAeHToB 1o 100-OampHoil mkane. Haiitu
BbIOOpOUHBIN KO3 GUIMEeHT Koppensinun CrupMeHa MEeXIy OLEHKaMM JABYX IpernojaBareiei Ha
ypoBHe p =0,05 npoBepUTh 3HAYUMOCTb.

1-it mpen.: 1 58 77 73 54 58 77 86 52 61 42 70 93 54 65 51 70 55 80 51

2-i mpem.: 2 53 64 65 76 88 59 62 67 62 90 88 69 61 81 65 89 68 44 61

2.4. Jla mpemonaBaTens OUEHWIM 3HaHHMA CTyAeHToB 1o 100-OampHoil mkane. Haiitu
BbIOOpOUHBIN KO3 GUIMEHT Koppensinun CrnupMeHa MeXAy OLeHKaMM JABYX INpernojaBareiel Ha
yposHe p =0,05 mpoBepuTh €ro 3Ha4NMOCTb.

1-it mpen.: 78 85 52 53 62 56 58 68 98 58 94 84 57 68 64 57 61 85 64

2-ii mpem.: 61 64 62 53 89 66 54 62 57 64 66 35 53 73 57 61 64 73 69

2.5. JlBa mpemomaBarenis OICHWIM 3HaHUS CTylaeHTOB 1o 100-6ampHON mikame. Haiitu
BBIOOpOUHBIN koA dummeHT koppensiuu CrnupMeHa Mexay OIEeHKaMHu JABYX MperojaBaTeneil Ha
ypoBHe p =0,05 mpoBepuTh €ro 3HaYNMOCTb.

1-i mpem.: 55 56 69 62 42 58 53 72 57 40 51 64 83 47 75 65 51 65 75

2-ii pert. 76 67 68 65 87 77 64 58 68 63 68 78 43 76 61 76 75 77 66

JlabopaTopnasi pa6ora 14. lucnepcuoHHbIii aHa U3 (01HO(PAKTOPHBIIT)

Hccaenopanue u3MeHEHU pe3yIbTATUBHOIO NPU3HAKA M0/ BJAUSTHHEM U3MEHSIOIMXCH
YCIOBMH WM TpajanmMii Kakoro-im0o ¢akropa ¢ HCHOJIb30BaHHEM OJHO(AKTOPHOIO
AUCIIEPCHOHHOI0 AHAJIN3A /115l HECBA3AHHBIX BHIOOPOK

Hasnayenue meroaa

Meton 0aHO(AKTOPHOTO IUCHEPCHOHHOIO aHajiu3a MpPUMEHSETCS B TeX CiydasX, Koraa
UCCIEAYIOTCS U3MEHEHUS PE3YJIbTATUBHOIO IIPU3HAKA IO BIUSHUEM U3MEHSIOIIUXCS YCIOBUN WIH
rpajanuii Kakoro-nubo ¢akropa. B manHOM BapwaHTe MeTOAa BIUSHHUIO KaXXIOW W3 Tpaaaiui
(bakTopa MmoaBEpraloTCs paszHbie BBIOOPKU HCIBITyeMbIX. ['paganuii ¢akTopa AOKHO OBITH HE
MeHee Tpex. (I'pamanuit MoxeT ObITh U JIB€, HO B 3TOM Cllydae Mbl HE CMOXEM YCTaHOBHUTH HEJH-
HEHHBIX 3aBUCUMOCTEH 1 00Jiee pa3yMHBIM MPEACTABIAETCS NCIOIb30BaHUE 00JIEe MTPOCTHIX).

HenapamerpuueckuM BapuaHTOM 3TOTO BHJa aHanu3a siBisgercss kputepuid H Kpyckana-
Yomnuca.

Onucanue meroga

PaboTy HauMHaeMm ¢ TOro, 4TO MpPEACTaBIsAEM IOJY4YCHHbIE NaHHbIE B BHJIE CTOJIOIIOB
MHIUBUAYATbHBIX 3HaueHuH. Kax /b1l U3 cTONOIOB COOTBETCTBYET TOMY MJIM MHOMY M3 U3y4aeMBbIX
yCIOBUH (CM. TabIuIy mpuMepa).
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Ilocne 3TOro Ham HY)XHO NPOCYMMHPOBaTh MHIUBUAYyaJIbHbIE 3HAUYEHUS MO CTONONAM MU
CYMMBI BO3BECTH B KBaJIpaT.

CyTb MeTOJ1a COCTOUT B TOM, YTOOBI COITOCTAaBUTh CYMMY 3THX BO3BEJICHHBIX B KBaJpaT CyMM
C CyMMOI1 KBa/IpaTOB BCEX 3HAUEHUI, OJYUYCHHBIX BO BCEM IKCIIEPUMEHTE.

I'mnore3ssl
Ho: Pasnmuumst mexnay rpagauusMu  ¢aktopa (pasHbIMH YCIOBUSIMH) SBISIIOTCS He Oolee
BBIPQ)KEHHBIMH, YEM CIIy4alHble Pa3In4yMs BHYTPH KaXKAOH IPyIIIbI.

Hi: Pasmuumsa wmexnay rpamauusmMu  ¢akropa (pa3HbIMH —YCIOBHSIMH) SBIISIIOTCS — OoJsee
BBIPQ)KEHHBIMH, YEM CIIy4YalHbIe Pa3JIn4yMs BHYTPH KaXKAOH IPyIIIbI.

OrpaHuyeHuss MeTola OAHO(PAKTOPHOIO JMCIEPCHOHHOIO0 AHAIW3A /IS HECBA3AHHBIX
BbIOOPOK

1. OgHOaKTOPHBIN AMCIIEPCHOHHBIN aHATN3 TPeOyeT He MEHee TpeX rpajanuii pakropa u He
MEHee JABYX UCIBITYEMBIX B Ka)KJJOW TpajlaliiH.

2. JIomKHO cOOMI0aThCs MPABUIIO PABEHCTBA JUCIIEPCUN B KAKJIOU SUYEHKe TUCIEPCHOHHOTO
KOMILIEKCa. YCJIOBUE PAaBEHCTBA JUCIEPCHM BBIIOJIHAETCA IpPHU HCHOJIb30BAHUU IpeiJiaraeMon
CXEMbl pacyeTa 3a CuYeT BbIPAaBHUBAHMSKOJIMYECTBA HAONIOACHUM B KaXJIOM W3 YCIOBUI
(rpagaruit). [IpaBOMEpHOCTB ATOTO METOUYECKOTO IprueMa Obl1a obocHoBaHa I .Illedde (1980).

3. Pe3ynbTaTuBHBIA NpPU3HAK JOJDKEH OBbITh HOPMAJIbHO pACHpPENENIEH B HUCCIETyEeMOM
BBIOOpKE.

[IpaBna, OOBIYHO HE YyKa3bIBAeTCs, UAET JIU pedb O paclpeAciieHud IpHU3HaKa BO Bcell
o0cJie10BaHHOM BBIOOPKE MJIM B TOM €€ 4YacTH, KOTOpasi COCTABIISET JUCTIEPCUOHHBIN KOMILIEKC.

IIpumep

Tpu pasnuunble IPyIIbl U3 HIECTH UCIBITYEMBIX HOJYYHIN CIIUCKU U3 JeciATH cioB. IlepBoii
IpyNIe CJlI0Ba MPEAbSBISUIMCh C HU3KOM CKOpPOCThIO -1 COBO B 5 CEKyHJA, BTOPOH Ipymie co
CpeAHel CKOPOCThIO - 1 CI0BO B 2 CEKYH[Ibl, U TPEThEH IpyIie ¢ O0NbLION CKOPOCTHIO - 1 ¢I0BO B
cekyHay. bbulo mpezicka3zaHo, 4TO MOKas3aTeaud BOCHPOU3BEACHUS OYyIyT 3aBHUCETh OT CKOPOCTHU
npeabsBieHUs c10B. Pe3ynbrarel npeacrasieHsl B Tabm. 2.

Tabnuya 2
KonunuecTBo BociponsBeaeHHsix ciioB (1o:J.Greene, M.D'Olivera, 1989,p.99)

Ne ucneiryemoro (I'pynna 1: |'pynmna 2: I'pynmna 3:
HU3Kas cpenHss BBICOKAs
CKOPOCTh _ [CKOPOCTH CKOpOCTb
1 8 7 4
2 7 8 5
3 9 5 3
4 5 4 6
5 6 6 2
6 8 7 4
CyMMBI 43 37 24
Cpennue 7,17 6,17 4,00
O6mras cymma 104

I'padpnueckoe npeacraBiaeHne MeToAA I HECBA3AHHBIX BHIOOPOK

Ha pucynke 2 mnokazaHa KpuBas M3MEHEHHs oObeMa BOCIPOM3BENEHHUS CJIOB MpPHU pPa3HOU
CKOPOCTH HUX NpEIbsABICHUs. MeToa AUCIEPCHOHHOIO AaHajau3a I03BOJSET ONPEACIUTh, YTO
MepeBelINBaeT - TEHACHIINS, BbIpa)KEHHAs 3TOW KPHUBOW, WM BAapUAaTUBHOCTHb IpU3HAKA BHYTpPU
rpymIl, KoTopasi Ha rpaduKe CXeMaTHUeCKH N300pakeHa B BHUJIE JAMANa30HOB M3MEHEHHs pU3HaKa
OT MUHUMAJIbHOTO 3HaYeHHsI K MAaKCUMAJIbHOMY 3HAYEHUIO B KaXKIOU IpyMIie.
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Koauuectso
BOCIIPOM3BEAEHHBIX CAOB

N
9 -
8§ -
74
6 -
5 -
Y {54~
g -4
1 4 Yeeauuerue
I | [ ? ::Komeimn
A, A, capga
Maraf CKOPOCTL CcpepHan ckopoctd.  GoAblias GKOpocTh
Pucynox 2.

KpuBas n3menenust oobema BOCIIPOU3BEICHHSI IIPH MOBBIIICHUN CKOPOCTH MPEIbSIBICHUS
CJIOB; 110 Ka)XJJOMY YCIJIOBHIO IT0OKa3aHbl AMAIla30HbI U3MEHEHUs Npu3HakKa (1o gaHHbM Greenel.,

D'OliveraM., 1989)

[ToCKONBKY COIMOCTABISIFOTCS pPa3HBIE TPYIIbI, JIOOBIE pPa3IUuvsl B IMOKA3aTENAX MEXKITY
pa3sHbIMU YCJIOBUSIMHU TPEIBSABICHUS CIOB - 3TO B TO K€ BpeMsl pa3iMyMs MEXAy TIpyIlnamu
ucnplTyeMblXx. OJIHAKO BCSKHME pa3iuuds MEXAY HCIHBITYEMBIMU 6HYMpU KaXKJIOW TPYIIIIbI
OOBSICHAIOTCA KAKMMH-TO JPYTMMH, HE OTHOCAIIMMHUCS K Jeldy IepeMeHHbIMH, Oyap TO
UHIUBUAYAIbHbIE Ppa3JIMUUsl MEXKIY OTACIbHBIMU HCIBITYEMBIMU WIM HEKOHTPOJIUPYEMbIE
(bakTopbl, 3acCTaBIAIOLIME HUX pearupoBaTh pa3ziuyHbIM oOpazom. Kpurtepuit F mozBomser
IIPOBEPUTH TUIIOTE3BL:

Ho: Paznuuus B o0beMe BOCHIPOU3BENEHHS CIOB Medcoy TPYIIaMH SIBIAIOTCA He Oolee
BBIPKECHHBIMHU, YEM CITy4alHble pa3Iudusl 6Hympu Kaxa0| TPYIIIbI.

Hi:Paznuuuss B oObeMe BOCHpOU3BENEHHS CJIOB MedcOy TpyNIaMu sBISIOTCS Ooiee
BBIDOKEHHBIMH, Ye€M  CIy4allHble  pa3iIuuus  ewympu  Kaxiaod rpynnel. Mcnonb3ys
SKCIEepUMEHTAIbHbIE 3HAUEHUS, IPEICTaBICHHbIE B TaOIuUIE 2, yCTAHOBUM HEKOTOPBIE BEIMUYUHBI,
KOTOpBIe OyTyT HEOOXOAMMBI [Tl pacuera Kputepus F.

Tabauya 3
Pacyer 0CHOBHBIX BETUYHH U1l OAHO(AKTOPHOTO IUCIIEPCUOHHOTO aHaIN3a

Obosayetne - Pacumdponka ofoamaseins SKCriepHMEHTAADIDIE 3HaNEHHA
T CYMMb HHAHBHAYABHBIX SHAYCHHH TIO Kai- .97 4
$ AOMY H3 YCAOBHH 3
2 CYMM2 KBBADATUB CYMMAPIIbIX 3HaleHHi no 2 V<4337
A el it N2 )=A434374 242
KaAR4eCTBO YeAoBHi (rpaagpuit daxopa) IS
n KOAHYECTBO HCbITyeMbIX B Kaxa0k rpynne (8 n=h
KaA0M H3 YCAOBHH)
N obiiee KOAHYECTBO HHAHBHAYAABHBIX 3HadEs N=18
HHi
(@x)* | keanpar obuyjeii cymmb: WiAHBHAYaAbHbIX (Ea)=1042
3HavelHit
1 2 2
_(E_ﬂ_ KOHCTAHTa, KOTOPYIO HYIKIIO BHIMECTD H3 Kax- E};‘-’- B -l-i.%-
N Aoi cyMMbi KsazpaTos
X Kaxa0e HHAHBHAYRALHOS 3Havelie
Z(v®) | cymsa KBanpiTon MHAHBRAYaABIDIX 3Haseii
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OTMeTUM pa3HHIy MEXKITY Z(xiz), B KOTOpPOM BCe WMHAMBUIYyaJIbHbIE 3HAUEHUsI CHaudaja
BO3BOJATCA B KBaJpaT, a MOTOM cyMMHUpyoTcs, U (Y xi)’rje MHANBHIyadbHbIC 3HAYCHHS CHAYasa
CYMMUPYIOTCS JUIsl HOJTY4YEeHHUsI OOIIEH CyMMBI, a TOTOM YK€ 3Ta CyMMa BO3BOJMTCS B KBaAparT.

[TocnenoBaTenbHOCTH PacUeTOB MPEACTABICHA B TabIUIIE 4.

Tabnuna 4
Onepugin Bopuyas parens Pacser o ancnepuuﬂrmm Adi-
1. Moacuumars S84, SS = BT SSq:m=(432+372+24z)/6-
’/ y(Ex ) ~-1042/18=31.44
R Moacsiramy 59 89 sl [y (Bn)® 585 Z8 T4 9445046484
o B Wi RS
5443464 224421042 18=
=63,11
B [oncsiary caysaiinyio 59,758,585 | S5,70311-31.44=31,67
(ocrarounyio) seawsny S,
{4 Onpeseaurd wmcao creneredt | dfge=c:1 dfo =3=1=2
e gt dft8-1=17
dfe =yl dl ={]-2=15
[5.Pasnenms Kamayio SS we | MSpuSS ey /dlpur | MSpurr=31:44/2213,72
coorsercrayioyiee Wcao crence | MS,,=55,,/df, MS,=31,67/15=2 11
Hefl coGoitbl
16 oncuramn swaseitne Frg | FoeMSeun/MSy | Fuo 5y=5.72 /211745
Oupeacims Kpimsectse st | st =L dfy=10
yeiies F o TaGA XVII M- R 568 (p S 0‘05)
aoeti | e 6,36 (p < 0.01)
B Conocraums aurupinieckoe  ~ [lpw F,,,2F,, Ho omaao-)| Fyp>Fy, = Hy orwaousercn
Kpiriseckue anauehns F Jusercs

Yacrto BcTpeuaromieecst B 9TOM U MOCIeAYIONINX Tabnuiax o0o3HaueHne SS - cokpalieHue ot
"cymmbl kBajapaToB" (sumofsquares). ITo COKpallleHHe Yalle BCEro HCIOIBb3yeTCsS B MEPEBOTHBIX
ucTouHuKax (cM., Hanpumep: ['mace J[x., Crennu Jx., 1976).

SS¢axrO3HaYaET BApUATUBHOCTD MTPU3HAKA, 00YCIOBICHHYIO IeHCTBHEM HCCIIETyeMOro (pakTopa;

SSo6u - 0OIIYI0 BAPHATUBHOCTH TPU3HAKA;

ScA  -BapMaTUBHOCTh, OOYCJIOBIEHHYIO HEYYTeHHbIMH (pakTopamu, '"ciydaiiHyro"  WIu
"ocTaTouHyo"
BapUaTHUBHOCTb.
MS - "cpenHmii kBampar", WM MaTEeMaTHYECKOE OXKHUIAHUE CyMMBl KBAJpaTOB, yCpPEIHEHHAs

BEJIMYMHA COOTBETCTBYIOMINX SS.

df- 4mcio cremeHell cBOOOJBI, KOTOPOE MPU PACCMOTPEHHH HENAPAMETPUYECKHX KPHUTEPUEB MBI
0003HaYMIIN TpeuecKor OyKBOi V.
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BrBoa: Ho otkmonsercs. Ilpuaumaercs Hi. Pasnuuus B oO6beMe BOCIIPOHM3BENCHHUS CIIOB
MEXIy TpynmamH sIBISIIOTCS Oojiee BBIPRXKCHHBIMHU, YeM CIIyYalHBIE Pa3IHuds BHYTPH KaKIOH
rpymisl (p<0,01). HTak, cKOpocTh MpeabSBICHHS CIOB BIHAET HA 00BEM HX BOCIPOHM3BEICHHSA .
Bepuemcs k rpaduky Ha Puc. 2. Mbl BuAWM, 4YTO, CKOpPEE€ BCEro, 3HAYMMOCTH pa3IU4UN
OOBSICHSIETCS TEM, YTO MOKA3aTeNb BOCIIPOU3BEICHHUS IIPU CaMOil BBICOKOI CKOPOCTHU MPeIbsBICHUS
cioB (ycioBue 3) ropa3o HHKE COOTBETCTBYIOIIUX MOKa3aTeNlel Py CpeJHeN U HU3KOM CKOPOCTH.

JlabopaTopHas padora 15. /IlucnepcuoHHbIH aHAIN3 (MHOTO()AKTOPHBII)

Meuorodakropubiii ananu3 (Manova) — COBOKYITHOCTh CTaTUCTHYECKUX METO/IOB, KOTOPBIC
UCTIONIB3YIOTCA TIpu  00paboTke OONBIINX MAaCcCHBOB JKCHEPUMEHTATBHBIX ICUXOJOTHYCCKIX
JaHHBIX. BakHeimas ocoOEHHOCTb MHOTO(AKTOPHOIO aHaIM3a COCTOUT B TOM, YTO €r0 HENb3s
OPUMEHATH ISl 00pabOTKM TEPBUYHBIX («CBHIPBIX») JaHHBIX. MaTepualoM Ui JAaHHOTO BUAA
aHaJM3a CIIy’)KaT KOPPESLMOHHBIE CBS3M, a TOuHee — Ko3(¢uuueHtsl koppenauuu Ilupcona,
KOTOPBIE BBIUMCIIIOTCS MEXKTY MCUXOJIOTHYECKUMU MPU3HAKAMH, BKIIOUCHHBIMH B 00CIIE/I0BaHHE.
Jlpyrumu  cioBaMH, MHOIO()aKTOPHOMY aHalIM3y [OABEPIaloT KOPPEJSALUOHHBIE MATPHILIbI,
HAaMEHOBAHHS CTOJIOIIOB M CTPOK B KOTOPBIX TPEACTABISIOT COOOH IMEepedeHb HCCIeTyEeMbIX
NEPEMEHHBIX (MaTPULIbI HHTEPKOPPEIIALHIA).

OcHoBHbIE 337]a4l KOPPEISILIMOHHOTO aHAIN3a!

1) UccnemoBaHue CTPYKTYpbl B3aWMOCBSI3H IEpEeMEHHBIX. B 3TOM ciyuae Kakaas
IpYNIIAPOBKA MIEPEMEHHBIX OyIET ONpeaesaThecs (aKTOPOM, IO KOTOPOMY 3TH NEPEMEHHbBIE HMEIOT
MaKCHMAaJIbHYIO HAarpy3Ky.

2) MWnentudukamys (akTOpOB KaK JIATCHTHBIX TEPEMEHHBIX — CKPBITBIX MPUYUH
B3aMMOCBSA3U UCXOIHBIX IICUXOJIOTHUECKUX PU3HAKOB.

3) CokpaleHrue 4uciIa UCCICAYEMbIX ICUXOJOTHYSCKUX MPU3HAKOB C MUHHMAIbHBIMH
HOTEPSIMU UCXOIHOW MHPOPMALIUY.

[IpocreiimmM mpumMepoM MHOTO(AKTOPHOTO aHajHM3a SBISETCA JABYX(AKTOPHBIA aHAIM3,
UCHOJb3YEeMBIH JJI1 MCCIEJOBAHUS BO3JEHCTBHS pa3HbIX COYETaHUH JBYX (DaKTOpOB Ha
pE3yJIbTaTUBHBIN MPU3HAK.

Bomnpocsr:

1. PackpoliTe Ha mpuMepax OCHOBHBIE 3a/1a4 MHOTO(aKTOPHOTO IUCIIEPCUOHHOTO aHAN3a.
B uem ero npeumyecTBo nepes ApyruMu MeTo1aMu?

2. Jlaiite monaTue o poranuu GpakTopoB u ee ponu. Kakue Buapl poranuu Bel 3Haete?

3. Packpoiite cojiep:kaHue KOMIUIEKTOB CTAaTHCTUYECKMX THUMOTE3, (HOpMyIUpyeMbIX MNpHU
HCIOJIb30BaHUU MHOro(akTopHOro asanu3a. Kakue BbIBOJBI MOXKHO CHAENaTh IMPHU Pa3IMYHBIX
BapHaHTaX OTKJIOHEHUS U NPUHATHUS HYJIEBBIX TUIIOTE3 B pa3HbIX KoMmIuiekTax? lloscHuTe oTBET Ha
IpuMepe.

4. Kak ompenensieTcs MUHUMAJIbHOE KOJUYECTBO (PaKTOPOB, HEOOXOAUMOE U JIOCTaTOYHOE
JUIS TIpe/ICTaBJICHMs 331aHHOT0 Habopa MepeMEHHBIX ?

3aganne

Pemmute 3amauy meronom F, mpenBaputenbHO BbIICHMB. Kakoll Moaudukanuen 3Toro

METO/a 1eJIecO00pa3HO BOCTIOIB30BATHCS.
3agaya Nel.

YeTsIpe TpyIIbl MEHEIKEPOB, B X0€ NMPO(PecCHOHATBHOMN AEATENbHOCTH CTATKUBAIOLIMXCS
C HEOOXOAMMOCTBIO MOCTOSIHHOTO OOIIEHUS ¢ KOJJIEraMH U MOKyHaTeNs MU, BKIIIOYarolue B ce0s
10 TPU YeJI0BeKa 00CIIe0BAINCH IO ONPOCHUKY AzeHka EPQ Ha ypoBeHb HelipoTH3Ma.

B rpynny 1 BXoauwnu ucneITyeMble ¢ HU3KMM YPOBHEM OIIYHICHHSI CBOETO OJMHOYECTBA
(A1) 1, OTHOBPEMEHHO, HU3KHM YPOBHEM NOTPEOHOCTH B ourymieHusx (B1).

B rpynny 2 BXOOWIM HCHBITYEMbIE ¢ HU3KHMM YPOBHEM OIIYIIEHHS CBOErO OJIMHOYECTBA
(A2) ¥ BBICOKMM ypOBHEM MOTPEOHOCTH B olnynieHusx (B2)

B rpynmy 3 - ucnbITyeMble ¢ BHICOKMM YPOBHEM OUIYLIEHHSI CBOETO OAMHOYECTBA (A3) U
HU3KUM YPOBHEM MOTPEOHOCTH B olnynieHusx (Bs).
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B rpynny 4 BXOAMIM MCIBITYEMbIE C BBICOKMM YPOBHEM OLIYIIEHUS CBOETO OAMHOYECTBA
(A4) 1, OTHOBPEMEHHO, BBICOKUM YPOBHEM MOTPEOHOCTH B omryieHusx (Ba).

[Tpeanonaranock, 4YTO MEX1y BbIACIEHHBIMU (hakTopamMHu OyAeT HaOMI0JAaThCs 3HAYMMOE
B3aUMOJEHCTBHE: IPU BBICOKOM YPOBHE OIIYLICHUS 4YEJIOBEKOM CBOEr0 OJMHOYECTBa Oosee
SMOLMOHAIBHO HEYCTONUYMBEI JIMIA C BBICOKUM YPOBHEM MOTPEOHOCTH B OILYIIEHUSX (JIATEHTHOE
OJJMHOYECTBO), a IpPHU HHU3KOM YPOBHE OINYLICHUS YEJIOBEKOM CBOEr0 OAMHOYECTBa Oojee
SMOLMOHAIBHO HEYCTONYMBBI JINLA C OTHOCUTEJILHO HU3KUM YPOBHEM MOTPEOHOCTH B OLLYILEHHIX
(BeIHYXIeHHOE 001IeHue). [IpoBepuTh JaHHOE MPEaOI0KEHHUE.

daxTop A
A - HU3KUH YpOBEHb A - BBICOKUI ypPOBEHb
OJIMHOYECTBA OJIMHOYECTBA
®akTop B B: - B2 - B3 Ba
HU3Kas BBICOKAs
MOTPEOHOCTH B MOTPEeOHOCTH B
OILYILEHUSX OILIYIICHUSX
18 7 12 19
16 10 17 23
19 6 11 22

1. Cdopmynupyem Tpyu KOMIUIEKTa CTATUCTUYECKUX TUIIOTE3:

1) Ho: Paznuumsi, 00ycoOBIICHHBIC CTEIICHBIO OIIYIICHUS YEIIOBEKOM CBOECTO OJIMHOYECTBA,
JOCTOBEPHO HE MPEBBIIIAIOT CIIyYaHBIX pa3Inuui 110 YPOBHIO HEHPOTHU3MA.

Hy-?

2) Ho: Pasznuumsi, 0OyCIOBJICHHBIE MOTPEOHOCTHIO B OIIYIICHUSX, JOCTOBEPHO HE
MPEBBIMIAIOT Pa3IMYHil [0 YPOBHIO HEHPOTH3MA.

Hi-?

3) Ho: BnusHue xapaktepa OIIYIICHUS YEJIOBEKOM CBOETrO0 OJMHOYECTBA HA YPOBCHb
HEWPOTH3Ma CTATHCTUYECKH HE pa3IM4yaeTcs IpHU pPa3IMYHbIX II0Ka3aTesX IOTPeOHOCTH B
OLIYUICHUSX, M, HAOOOPOT, BIHMSIHHE TOTPEOHOCTH B ONIYMIEHUSX HA YpPOBEHb HEWPOTHU3MA
CTaTHCTHYECKH HE pPa3IM4yaeTcsl NMPU Pa3IMYHBIX MOKA3aTeNsX OIIYIICHHUS YEIOBEKOM CBOETO
OJTMHOYECTBA.

Hy-?

2. TloacumTaeM OCHOBHBIE BETMUMHBI, HEOOXOIUMBIE [T TPOBEICHUS aHAJIH3a.

A. 3HaueHus creneHelt cBOOOIbI.

1) a - konMuecTBO Tpananmii pakropa A, a = ?

2) B - KOJIMYECTBO rpananuii pakropa B, B = ?

3) N — KonMUecTBO MHANBUIYATbHBIX 3HaYCHUH, N = ?

4) dfa — xomruecTBO cTeneHe cBoOoabI st Gakropa A, dfa=a—-1="7?

5) dfs — xonmuuecTBO cTeneHei cBoOo k! s pakropa A, dfB=B—1="7?

6) dfaB — konuvecTBO cTemneHel CBOOOABI AJsI COBMECTHOIO NEUCTBUS (HAaKTOpOB A
B. dfap=dfa  dfs="?

7) dfobu. - komm4ecTBO cTeneneit cBoOo b I Beell BoIOOpkH, dfoomr. = N —1 =72

8) dfoct. — xommuecTBO creneHel cBOOOMBI I caydaiHbx BenuuwH, dfoct. = dfobmr. —

dfa — dfs - dfaB = ?

B. 3nauenus cymm.

1) Ta — cymMsbI 3HaueHuit 1o rpajganusm ¢axropa A: ?, ?

>'(Ta) — cymma KBaipaToB CyMMapHbIX 3HaueHwuid, y (Ta) =?
2) TB — cymMbl 3HaUeHM 1o rpaganusam gaxrtopa B: ?, ?

>'(TB) — cyMMa KBaJpaToB CyMMapHBIX 3Ha4eHuit, Y (TB) =?
3) TaB — cymmsbI 3HaUeHu# mo crondmam: ?, 7, 2, ?

>'(TaB) — cymMa KBaipaToB CyMMapHbIX 3HaueHui, y (Tas) =?
4) (3 x) — kBazpar oO1iel CyMMbl HHAWBUIYAIbHBIX 3HaUeHUH, () X) =7
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5) -const, =?

6) Y (X) — cyMMa KBaIpaTOB UHAWBUAYAIbHBIX 3HAUCHHH, ) (X)=7

C. PacueT BapuaTUBHOCTH.

3. Iloncunraem 3Havuenus: Fami.

4. I1o tabmune HaxoauM FKp., CTpOMM OCh 3HAYMMOCTHU U OTpEAessieM 00JIACTH, B KOTOPYIO
MOTAJIA0T COOTBETCTBYIOIIME 3HaUeHUs Fam.

5. CpaBHHMBaeM JMIIMPHYECKUE M KPUTHUECKUE 3HAUCHHs KputTepus. Jlemaem BBIBOJA IO
KaX/I0MY U3 KOMILJICKTOB TUIIOTE3.

BriBoabl.

JladopaTopnasi padora 16. Ucnosib3oBanne nporpammbl Microsoft Excel niist o6pa6oTku u
NMpeCTABJIEHUS JaAHHBIX.

Penakrop anekrponnbix Tabmuiy MS Excel ob6namaer mupoKUME BO3MOKHOCTSIMU B TUTaHE
o0paboTku umcioBod umHpopmaruu. Ilporpamma MS Excel ucmonb3yercs B NCHXOJIOTHH Ha
CTa/lUAX MOJyYEHUs JaHHBIX U UX CTaTUCTUUYECKON 00paboTku. OCHOBHOE Ha3HAYEHHE MTPOTrPAMMBbI
— 9TO BO3MOXKHOCTH CO3/IaHUs DJIEKTPOHHBIX TaOIUI[ ¢ pe3yJbTaTaMH HCCIEIOBaHUs, KOTOpPhHIC B
JAJIbHEUIIEM JIETKO HMIIOPTUPYIOTCS KaK HENOCPEJACTBEHHO B TEKCT HayyHOW palboThl
(odopmitennsiii, Hanpumep, B MS Word), Tak ¥ B NPHKIAAHBIC CTATHCTUYECKHE IIPOrPAMMBbI
(mampumep, SPSS). OnmHako 3TUM HE OrpaHWYMBacTCs ucnoiib3oBanne MS Excel B mcuxomorumu.
T.x. nmaHHas mporpaMma IO3BOJSET OCYLIECTBIATH AJIEMEHTAPHYIO aBTOMATH3AIMIO 32 CYET
UCIOJIb30BaHUsl BCTPOEHHBIX B HEE JIOTMYECKUX (YHKUUH, a TakkKe CIeHUuaIu3upOBaHHbIX
MakpocOB, TO Yy TICHXOJIOTa TMOSBISETCS BO3MOXKHOCTH co37aBaTh ¢ mnomoinsio MS Excel
aBTOMATHU3UPOBAaHHbIE OJaHKU OTBETOB K MCUXOJAWArHOCTUYECKUM METOJIMKAM M HENOCPEJICTBEHHO
MHTEPAKTUBHBIC METOUKU.

OcTtaHoBUMCS Ha HEKOTOpbIX oOcoOeHHocTAX mnporpammbl MS Excel, kortopsie
HE0OXOIUMO YUUTHIBATh, HAYMHAs pabOTy C ITOW MPOrPaMMOIA.

1. ®aiin Excel nasbiBaercs kHuroii (puc. 1, mone 1), KoTopas COCTOMT W3 JucTOB. Ha
KKIOM JTUCTE KHUTH MOXET HaXOAWThCS pa3NUyHasl, HE3aBUCSIIAA APYT OT Apyra WHGOpMAaIus.
Ha3Banusi nHUCTOB yKa3aHbl Ha sipiblke Jcta (puc.l) B JeBoM HibkHeM yriiy okHa Excel. Jlms
obreryenusi UACHTU(DUKAIIMKA CBEICHUN Ha JTUCTE YIO0OHO MEPEUMEHOBATh SPIBIYOK 3TOTO JIHCTA.
Hanpumep, nomecmus pesynibmameol no 00Hou memoouxe Ha aucm ¢ ee Hazeanuem. llepeuMeHoBaTh
JUCTHI MOXHO IIEJIKHYB J[Ba pa3a MpaBoil KHOMKON MBIIIN Ha SIPJIbIKE COOTBETCTBYIOIIETO JIMCTA.
B cranmaptHOM HabOope mpexacraBieHO 3 jmcTa. JIMCTBI MOXKHO JTOOABIATH WM YAQIATH, HMICIKHYB MO UX
SIPJIBIKAM TPaBOM KHOIMKOM MBIIIKH U BBIOPaB COOTBECTBYIOIIUI MyHKT OAMEHIO.
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Pucynok 1 — BHemHuii Buj myctoro TucTa B HOBoM kHure Excel 2007

2. OcnoBHoe Meno Excel 2007 comepkMT KOMaHIbl COXPAHEHHMsS IE€YaTH JOKyMEHTa,
HaCTpO‘_\??’" OKHa " HpOFpaMMLI. OTKpI)IBaeTCSI OHO IICIITYKOM HeBOﬁ KHOIIKM MBIIIN HA JIOTOTHUIIC
Office | '5) B leBoM BepXHEM yrily POTPaMMBI.
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3. Tlonmoca B BepxHel yacTu okHa mpuiiokeHus Excel 2007 nHa3wpiBaeTcs JieHTOM (puc. 2,
nosie 1). Jlenta cocrout u3 BkAagoK. Kaxnas BKJIagka OTHOCUTCS K OIPENEICHHON KaTeropuu
pa0oT, BbINONHAEMBIX B mnpuioxkeHuu Excel. Jlns mpocMoTpa KoMaHA Ha Kaxaoil BKIalke
HEOOXOMMO IIEJNKHYTh 3TH BKJIAJKH B BepxXHEHl dacTu JyeHTH. IlepBasi cieBa BKiIagka —
BKJaka ['J1aBHasi — cojepkuT Haubolsiee 4acTo HcHoib3yeMble KomaHipl. [loMumo Hee ectb
BKIagku BceraBka, Pazmerka crpanunsl, @opmyisl, lanueie, PenensupoBanue, Bun. Komannabl
o0beIMHEHbl B HEOOJIbIIME CBA3aHHbIE Ipynmnbl. Hampumep, KoMaHAbl pedakTHUPOBAHUS SYEEK
00bETMHEHBI B _rpynny [IpaBka, a KoMaH/bl U1 pabOTHI ¢ TYEHKaMU — B rpyniny Sdeiku.

lch:.) H il = 2 - X
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¥
e ez B - ¥ -
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Pucynox 2 — Jlenta u Bkiaaaku B Excel 2007

4. Ecnmyu KHONIKM KOMaH] HE BMEIIAIOTCS Ha IMaHellb WHCTPYMEHTOB, TPyIIa COIEPKUT
PACKPBIBAIOIINICS CIHCOK, TAE€ MOXKHO YBHJCTH IOJHBIM IEpPEYeHb KOMAaHJ JIAaHHOH TPYIIIBL,
OTKPBITh KOTOPBII MOKHO ILEIKHYB JICBOH KHOIKOI MBIIIN Ha CTPEIIOYKE * PSIIOM C Ha3BaHHEM
TPYIIIIBL.

5. JIucThl COCTOAT U3 CTOJOLOB, CTPOK U siueek. VIMEHHO 3Ta ceTka BHJIHA IPU OTKPBITUH
kHurd. CTonOIBI pacmojararoTcsi Ha JIMCTE BEPTHKAIBbHO, CBepXy BHM3. CTpOKM Ha JHCTe
pacroyiaratloTcsi FOpH30HTAJIbHO, ClieBa HampaBo. Slueifika — 3TO MeCTO MepeceueHUsi OJIHOTO
cTosibna ¢ omHoM ctpokoit. Ctonoisl Tabnuibl Excel o603HavaroTes TaTUHCKUMHU OykBamu (puc.3,
none 1), ctpoku nudpamu (puc.3, nmone 2). Kaxnas sueiika Excel mmeer yHukanbHbIA anpec,
COCTOSIIMIA M3 HAa3BaHHS CTOJONA M CTPOKM — ITO CCHLIKA HA siuelKy. /laHHBIE CCBUIKM HY>KHBI
npu padore ¢ popmynamu. CCbUIKHM Ha STYEHKU UACHTUPHUIUPYIOT OTJENbHBIE s;ueiKU B nucte. OHU
coobmrarot Excel, rae uckarh 3Ha4eHMS 17151 CTIONIB30BaHUS B (pOpMyII€.

Pucynok 3 — Cton6usl, ctpoku u siueiiku nucra B Excel 2007

6. CchulkM Ha SYEHKH MOTYT OTHOCHTBCS K OIPEICICHHBIM SYeWKaM WM JHara30HaM
sYeeK Mo CTPOKaM U cTondOmam (Tabmuma 1).

Tabnuma 1
Cebuika masueiicy  Omwocuress k...
A10 siuerike B cToJone A, crpoke 10
A10,A20 suerikam A10 m A20
Al10:A20 JMarna3oHy siueek: croaden A, ctpoku 10-20
B15:E15 JIMara3oHy siueek: crpoka 15, ctonbier B-E
Al1l0:E20 JTuana3ony sdeek: croioisl A-E, crpoku 10-20
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7. Ilpu HaBeeHUU Ha STUEHKY KypCOp MOKET MPUHUMATh HECKOIBKO (opM (Tadnuia 2).

Tabnura 2

Bunel u pynkuuu kypcopa B nporpamme Microsoft Excel

1. Bua kypcopa

Dyukyus

3aoanue

1. AKTUBHUpOBaHUE STYCHKH, JCIAIOIICE
BO3MOJKHEIM 3aIICh B HEH.

1. AxtuBupoBarts sueiiky Al, 3anucartb
(haMUIHIO TIEPBOTO PECIIOHJICHTA, ePeHTH K A2,
3aMKCcaTh CICAYIOMIYIO (haMUIIHIO.

2. Ilpu oquHAPHOM HAXKATHU HA TYCHKY U
IIOCJIEAYIOIEM BBOJIE JAaHHBIX MPEAbIAYIIEE
COJIepKaHUE STYEUKU CTUPAETCSL.

2. BepHyTbcs K IEpBOil (paMuimu, MENIKHYB
OJIMH Pa3, MONPOOOBaTh UCTIPABUTH HAMIHUCH.

3. [Ipu nBoOITHOM HIETYKE Kypcop MpruoOpeTaeT
apyroit Buj (|), 4To menaeT BO3MOXKHBIM
BHECECHUE B TYCHKY UCIIPABICHUM.

3. IIpousBecTu NOAOOHYIO ONEPALUIO —
UCIPaBUTh OYKBY B (paMHJIUU TIEPBOTO
PECIIOHJEHTA.

4. Cay>kuT JUTsl BBIIETICHUS «00JIacTH
(COBOKYITHOCTH STY€EK).

Boigenuts 06macts A1:C3 (moasectu Kypcop K
Al u He oTmycKkast KiaaBuiny, qoBectu jio C3).

5. CityuT AJ1 BBIJICTICHUS CTOJIOIIOB U CTPOK
(m1s1 9TOTO KYpCOp JOKEH HaXOAUThCS Ha
Ha3BaHUU CTOJIOIA U CTPOKH).

5. Beiyrenuts crosnber D (HaBecT Ha OyKBY
D, naxxats oauH pa3). Tenepb BO3MOKHO
pelaKTUpOBaHKE CTOJI01A (KOMaHIbI
KOHTEKCTHOTO MEHIO - [TpaBasi KJIABHIIIA).

2. Buja kypcopa |

1. Ciiy’XuT 1J1s MCTIpaBJICHUS TEKCTA B sTYEUKaAX
(370 ke ocytecTBIsIETCS B CTpOKe hopmyi fy).

1. AxtuBupoBarts sueiiky C1 npeabiaynmm
TUIIOM Kypcopa, 3aTeM yepe3 CTPOKY (hopMy
U Tun Kypcopa (|) BHeCTH B Hee U3MEHEHHUSI.

3. Bua kypcopa + (mosiBisieTcsi Py HaBEJICHUU MBIIIKH HAa HUYKHUM IPaBbIA yroJl siueiKn)

1. Koninposanue.

1. AkTuBHpOBaTh sTUeiiKy Al nepBbIM TUIIOM
Kypcopa, HaBECTUCh Ha HUKHUH MPaBbIi yron
JI0 IPHOOPETEHUsI KypcopoM Buja +, MOTSHYTh
BHU3 WJIH BOOK.

2. ABTOMaTHUYECKasi HyMeparusi.

2. lo6aBuTh cTosOEI] Iepe T CIUCKOM (paMUITHit
(BBLAETHTD CTONOCI] A, IIEIKHYB MO ero OyKBe
JIEBOM KHOITKOW MBIIIH, 3aTEM MPABOW KHOIKOMN
OTKPBITh KOHTEKCTHOE MEHIO, B KOTOPOM
BbIOpaTh BTOPOW BapHaHT KOMaH/IbI
«BcraButh). [TocraButs B stueiiky Al nudpy
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«1», B srueiiky A2 ungpy «2». Beraenutsb
obsacte Al:A2 epBBIM TUIIOM KypCOpa;
[IOJIBECTU K HMKHEMY IIPaBOMY Kparo, OTSIHYTh
BHU3 JI0 KOHIIA CITUCKa (haMUIIHi
(aBTOMaTHYECKH MPOCTABATCS HOMEPA
PECIIOH/ICHTOB).

3. «IIpoTsruBanue» BBEACHHBIX (PopMyT HA -
COCEIHUE TUYECHKH.

3. Bua kypcopa ++

MOSABJIACTCS P HABECACHUHN MBIIIKHA Ha MIPOMEIKYTOK MEXKAY CTPOKAMHU 1160 CTOJ'I6IIaMI/I (O6J'IaCTI: Ha3BaHPII>'I)

1. 3meHeHue BBICOTHI CTPOKH JINOO IIHNPHHEI 1. [TogBecTy MBIIIKY K TPOMEXYTKY MEXKILY
crondna. cronbuamu B u C Tak, 4ToObI Kypcop MpHUHSIT
3TOT BHJ, HAXKATh U MOTSIHYTh BIPaBo (cTonben
B pacummpuTcs); T0o %e — CO CTPOKaMH.

2. [Ipunanue COBOKYITHOCTH CTOJIOIOB MITH 2. Beigenuts cron6usl C, D u E (mepBbiM THIIOM
CTPOK OJIMHAKOBOW BHICOTHI / ITUPUHBI. Kypcopa — HakaTh Ha C ¥ HE OTITyCKast —
OTAHYTH BIpaBo 10 E), 3arem moasectu
MBIIIKY Mexy cTosonamu D u E (1o npunsTus
4-ro Buma), cy3uth crojber D (octanbHbie
NPUMYT TaKyIO e MUPUHY); aHAJOTHYHO

— CO CTPOKAMH.

4. Bun Kypcopa‘ift}

1. Ilepemertieare BBIACICHHOW 0OJIACTH. 1. Beimenuts obnacts A1:C3, monBectu Kypcop
K TPaHMIIC BBIJICIICHUS, TaK, YTOOBI OH IPUHSIT
COOTBETCTBYIOIIUHN BUJ U CTPEIIKA, IIPH 3TOM,
KacaJlaCh IPaHUIIBI 00JIACTH BBIICIICHHUS,
NEPETAIIUTh B MIPABYIO YacTh (aiisa.

8. IlpaBuia paboTs ¢ popmysiamMu:

— BBoauthk opmyity Haso co 3HaKa paBeHCTBA. JTO Hajo Juisd Toro, utoObl Excel mons,
YTO B SYCHKY BBOIUTCS MMEHHO (OpMyJia, a HE JaHHbIC. 3aKaHUYMBACTCS BBEACHUE (HOPMYIIBI
Ha)kaTueM KHonku Enter;

— ®opmyia MOXeT ObITh BBEJICHA B JIIOOYIO stueiiky mrcta Microsoft Excel;

— @opmysa MOXKeT ObITh BBEICHA C MOMOIIbI0 UKOHKH (Gopmyl (dyHkuuit — X), a MoxeT
OBITh BBEJICHA «BPYUYHYIO»;

— ®@opmyna orobpaxaeTcs B «cTpoke (opMmyia» (IOJ MaHENIbI0 HWHCTPYMEHTOB), BBEIS
KypCOp B KOTOPYIO, MO)KHO BHOCUTH KOPPEKTUPOBKH (PUCYHOK 4);

Dﬂ H - CBOAHGBIE TABMALL! - Microsoft E
— TnagHan Bcraska PazmeTka cTpaHuug o pMynEl JaHHee PeueHzMpoEaHWE Bug
f X AETOCYMMA ~* @ Norudeckne = ﬂ’__‘; CEBIMEN W MACCHBRI ™ g A=) MpUEBDUTE MMA ~
|]/_-; HepaeHo wenonesoeanunce ~ [[A TekcToBEE ~ iﬂ MaTemaTryeckmne - I
Bcragute P Aucnetyep
dyHEw [ OHHAHCOERIR ™ ﬁfi',il,aTa W EpEMA ™ mﬂpyrwe BYHELMH ~ HMEeH F Co3aaTh W3 BEIAENEHHOMD GparMeHTa

EMBANOTEKS DyHKLMA OnpegeneHHEIE MMEHA

| B1 - F |

Pucynoxk 4 — Ctpoka ¢opmyn B Excel 2007

— B dopmynry MOXXHO BBOJUTH YHCIIA «OT PYKH», MOKHO MCIIOJIb30BaTh CCHUJIKM Ha SYEHKH,
a MEeXJIy HUMH — MaTeMaTHYECKHE OnepaTropsl (HampuMep, eClid HY)KHO CYMMHPOBATh 3HAUCHHUS
syeiikn Al u sueiiku A2, To (mocie 3Haka =) HeoOXOIUMO IMPaBOil KHOIKOW MBIIIKK OAWH pa3
IICTKHYTh Ha syeiike Al, 3aTeM ¢ KJIaBHATypbl BBECTH +, IICIKHYTh Ha suciike A2 (M HaxaTh
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Enter)). I1pu aTom Excel moncraBut B popMyity CChUIKY aBTOMAaTHYECKH;

— Ecmu B ¢hopmysie ucnonb3yercs HeCKOJIbKO CChUIOK, TO Kakoi u3 Hux Excel maet cBoi
nBeT. DTO O4YeHb yA00HO. [lpumep: HamummTe B KakKoW-TMOO suelike dopmyny «=Al+Dly,
Haxwmure Enter, 3atem 1aBa pasza ImenkHeTe Mo s4ueiike. B sueiike BbI yBuaute (Gopmymny c
Pa3HOIBETHBIMU CChUIKAMH, a BOKPYT stueek Al u D1 OyayT mpsiMOYTroJIbHUKH COOTBETCTBYIOIIUX
1uBeToB (pUCYHOK 5). ['opa3fo mpoiie HallTH, KyJa yKa3bIBaeT CChUIKA, MO LBETY MPSIMOYTOJIbHHKA,
4yeM MpocMaTpuBaTh OYKBBI CTOJIOLIOB M HOMepa cTpok. HaBemuTe Kypcop MBIIIM Ha OAMH U3
PA3HOLIBETHBIX MPSAMOYTOJIBHUKOB U MEPETALIUTE JIEBOM KHOMKOW 3a TpaHuUIly B Jpyroe Mecto. Bl
YBUIUTE, YTO MPU TOM MEHSAIOTCS M ajapeca siueek B (opmyse — 4acTo 3TO CaMblil OBICTPBIi

CHOCO6 MMOAIPaBUTH aapeca B d)opMyﬂe, 0COOEHHO II0CJIC KOIIMPOBAHUA MAapKEPOM
ABTO3aII0JIHCHMUS,
’_ﬂ = I I Knwral - Microsoft Excel =RECN X
—-/l naeHaa Bcraeka PazmeTka cTpaHuuel Dopmynel [JaHHbIe PeugHZMpOBaHNE Bug '@ - & X
i & 3 BCTAEMTE X~ gi
j = (|| & U ¥aanuTe e i
Berasute ]
- J i aT AT

EbipaEHWEaHWE

Ywucnao

Bytdep o6M... ™= WprgT Aueikn PeaakTHpOEa...
CyMM v (0 % & fe| =A1+B1+C1+D1 ¥
A E C D E F 3 H [ )
1. 25 [ 18 [ 16 [ 14 ]=arsmi+ci+pi I

Pucynok 5 — Ccbuiku Ha siueiiku B popmyie MS Excel 2007

Ha
*

— Maremaruueckue ornepaTopbl B (GopMyiy BBOISTCS C KIaBHATYPbI (KaJbKyJIsITOP
IIpaBoil cTOpoHE KJaBUATypbl BKIrouaerca kiasumed Num Lock). Buasl onepaTopos:
(ymuoxwuts), / (menuts), + (npubaBuTh), — (OTHSTH); BO3BEICHHE B CTCICHb MPOHMCXOAUT C
OMOIIIBI0 3Ha4YKa ” (aHruickuii andasut, mudpa 6 ¢ Shift), Hanpumep, npu Bo3BeAeHUH B KYO
BBIPQKEHUE BBITISANAT «*3»;

— Ilpu HEoOXOIMMOCTH paccuMTaTh HEKHWH TOKas3aTellb MO JMala3oHy JaHHBIX CHadaja
CTaBUTCS OTKPBIBAIOIIAsCS CKOOKa (, 3aTeM MBIIIKOW BBIACISICTCS JUAMa30H, 3aTeM CTaBUTCS
3aKphIBAIOIIAsICS CKOOKa );

— Ilpu nHanucanuu Gopmyst npoOebl He CTaBITCS,

— @opMylly MOXHO «IPOTATMBATH» C MOMOINBIO Kypcopa +. Ilpu stom B Qopmyie
npoucxoauT casur (Hampumep, B sueiiky Bl moxxHO BBecTH opmyny A1*100%, 3areM NOTSHYTH
BHU3, IIpU cJBUre B siuelike B2 okaxercs popmyna A2*100%, B sueiike B3 oxaxercs A3*100% u
T. I.);

— Ilpenpigymiee mpaBUIO OMHCHIBAET TpUMEp pPadOTHI (HOpMyN s TaK Ha3bIBaEMBIX
OTHOCHUTEJIBHBIX CCBHUIOK. BooOIIe cChUTKM Ha sueiiKy ObIBalOT TpeX TUIOB: a) OTHOCUTEIbHBIE
ccbutkd (mpumep: Al); 6) abcomtoTHbIe cebuiku (pumep: $A$1); B) cMerranHbie CChIIKH (TTpUMeEp:
$A1 mmu AS$1l, oHM HamOJOBHHY OTHOCHTEJbHBIC, HAIOJIOBHHY aOcoiroTHhIE). 3Hak $ 37ech
HUKAaKOTO OTHOIICHUS K JICHS)KHBIM €IWHUIIAM HE WMEET, 3TO JIUIIb croco0 ykazath Excel tun
ccbuIKH. Vcnop30BaHue 3TOT0 3HaKa (PUKCHUPYET CChUIKY Ha siueiiky B popMmysie, YTO He PUBOJIUT
K U3MEHEHHIO TaKOW CCBHUIKU MPU «IIPOTITUBAHUKW» POPMYJIIBI HAa COCEAHHE siuehku (puc. 6, momue 2).

1 2

=C4*$D$9
=C5*$D$9
=C6*$D%$9

v ¥

Pucynok 6 — OtHocutenbubie (1) n abcomoTtHbie cebuiku (2) B MS Excel 2007
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9. Ucnoab3oBanne Tekcra B ¢opmysaax. C TEKCTOBBIMU 3HAYEHHUSIMH MOYKHO BBITTOJIHSTH
MaTeMaTHYECKUe OTEPaIluy, €CIIM TeKCTOBbIC 3HAYCHUs coJiepKaT ToiabKo mudpst ot 0 10 9, +, -, e,
E, /. Ete MOXXHO MCIIOIB30BaTh MATh CHMBOJIOB YHCIIOBOro (popmarupoBanus: $, %, (, ), mpooelr.
[Tpu 3TOM TEKCT T0JKEH OBITh 3aKJIIOUYCH B IBOWHBIEC KaBBIUKH.

Hanpuwmep:

v Henpasuinbho: =$55+$33
v' TlpaBmibHo: ="$55"+$"33"

[Tpu BemonHenuu BeruuciaeHnii Excel mpeobpa3yer yucioBoOil TEKCT B YMCIOBBIE 3HAUCHMUS,
TaK pe3yJIbTaTOM BbllIeyKa3aHHOU (opMyIibl OyAeT 3HaueHue §8.

Jnst oObeauHeHus: TEKCTOBBIX 3HAYEHUM CIIYXKUT TEKCTOBBIN omeparop & (ammepcann).
Hanpumep, eciu stueitka Al comepxut TekcToBoe 3HaueHue "MBan", a sueitka A2 - "lletpos", TO
BBeIs B sueiiky A3 ciuenyromryto dopmyny =Al1&A2, noxyuum "Msanllerpos". [lns BcraBku
npobena MeXay MMeHeM W daMuiaued Hamo HamucaTh Tak =Al&" "&A2. AmmepcaHa MOXHO
UCIOJIB30BaTh ISl OOBENMHEHHS SYE€eK C pa3HbIMU TUIIAMH JaHHBIX. Tak, ecnu B suelike Al
Haxonutcs yuciio 10, a B sueiike A2 - TEKCT "MEmKOB", TO B pe3yJibTare NEUCTBHS (HOPMYJIbI
=A1&A2, mbl nomyunm "10memkoB". [Ipuuem pe3ybTaToM TaKOro 00bETUHEHUS OYyAeT TEKCTOBOE
3HaueHue. TouHo Tak e pabotaer oneparop "CLIEIINTB", Beirnsaaers ¢popmyia ¢ ero yyacTuem
oyzer tak: «=Cuenutb(Al;" ";A2)».

10. MS Excel mo3Bonser «mepeBopaunBaTh» TA0JIMIbI KaK IEJUKOM, TaK U IO YaCTSIM.
Hanpumep, y Bac ectp Tabnuua Bbel xoTtuTe nepeBepHyTh €€, T.. cleiarTh TakK, YTOOBI IIANKa
TabiuIbl OblIa PACHOIOKEHA HE TI0 TOPU3OHTANH, a M0 BepTUKaIU (pUCYHOK 7). st Toro, 4ToObI
OCYIIECTBHUTH 3TO JIEHCTBHE, HEOOXOIUMO BBIICIUTH TAOIUILy, CKOIMPOBATh €€. AKTHBHU3UPOBATH
m00yI0 CBOOOJHYIO slUEHKY, BBI3BaTh MEHIO MPAaBOM KHOMKOW MBI M BBIOPATh «CIEHUATBHYIO
BCTaBKYy». B OTKphIBIIEMCS IOJIMEHIO MOCTaBUTh TaJIOUKy Ha «TpacnoHupoBatb» —> Ok. To xe
camoe HYXHO C/eNiaTh, eCiii TpeOyeTcs MepeHecTy 3HAUYCHUS U3 OJHOW TaOJIuIlbl B IPYTYI0, a MPU

3TOM B OJIHOH Ta0MIle 3HAYEHUS CTOSAT 110 TOPU3OHTAIIH, a B JPYTOM — [10 BEPTUKAIIH.

A B c D E A B C D E F
BoapacT IMOoUMOHaNBHOE 1 Ne nn 1 2 3 4
MNe mn MoHumanne ABTOPHUTETHOCTb BospacT
1 HCARITY2MOro MPpHTAXEHE P 25 75 28 24 28
2 1 25 18 6 1 2 WCObITYEMOro
" 5 a5 17 e 18 MoHUMaHKe 18 | 17 | 26 | 16 | 22
AMOoUHMOHaNEHOE
< 3 28 26 2 12 4 pwou 2 w16 | 21 | 24 | 16 | 26
5 a 24 9 CneunansHan ECTaEKE [ -s-:hl
6 5 28 i 14 | 18 | 18 | 14 | 16
Bcrasuth
7
@ Bce € MCXOAHON TeMoi _
]
dopHy Nk Bes pamkn
‘gn EHAYEHMA WHMPMHE! CTONOUCE
hopMaTLI oprynbl ¥ dopMaTel wucen
MPHMEYEHHA 3HE4EHMEA M QOPMATEl YHCen | |[2pxUMoe
YCNOBMA HE SHEYEHUSA 5
Onepawma ,
@ pet YHHOHWTE
CNOKMTE DA3AENMTH MEHAHWE
BEIYECTE
OPOMYCKATD NYCTBIE AUEii ACKPBIEA W ETDCA CIIMCKA, ..
Ha...
[ QK ] | OTMeHa |

Pucynok 7 — TpancnonupoBanue tabmuisl B MS Excel 2007
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11. JInsg mobdaBjeHHsi CTPOK WM CTOJOLOB B TaOJMWIy HYXKHO: ) BBIACIUTH HYXHYIO
CTPOKY, HIENKHYB 10 udpe, 0003HaYAIONIeH ee, MPaBoil KHOMKOW MBIIIKU, 0) BBIIEIUTH HYKHBII
cToyi0enl, MENKHYB 1Mo OykBe, 0003HAYarollel ero, MpaBoil KHOIKOH MBIIMIKH. B OTKphIBIIEMCS
MOJIMEHIO BBIOpATh BTOPYIO KOMaHAy «BcTaBuTh» (HE TOT BapWaHT, TN PAIOM HAPHCOBaH 3HAK
«Oydep oOMeHa» - manka) (pucyHok 8). HoBas cTpoka MOSBUTCS BBIIIE BBIJICICHHOMN, a CTOJIOCI —
JIeBee BbIJICIIEHHOTO.

Pucynok 8 — Jlo6asnenue crpok (1) u cronduos (2) B MS Excel 2007

1 A B T o E F G 7 | A B i‘ D E F G H
| | | | — Ne nn 1 2 3 4 5
ibri - | A 4T EE . o
Calibri 11 A a5 o o F 5 Bospacr 25| 25| 28 | 24 | 28
— . - 0 .00 [ 78 MCMBITYEMOrO
2| K A= O A -5 s% = 3| nomumanve | 18 | 17| 26 [ 16 | 22
3| Momumanme [ 18 [ 17 [ 26 [ 16 | 22 3MOLMOHAbHOE :
_ 16 | 2Ycalibri ~ 11 ~ A" 47 B3 e a0 F
& Bupesate a NPUTAMEHE
= - - L 0,00 [
53 KonuposaTe 26 5 | AstopuTeTHocTe | 14 ld)K K’;" & é 20 4,0 B2
et |
5 J!_H BcraenTe 16 7 # Bupesate
6 CneuransHan BCTABKA... 3 Sa Konuposate
7 EcTaeunTe ° (R Bergmms
— 10 CneurantHan ECTAEKE...
E Yaanute 1 I EcTaBnte I
3 OYUCTUTE COgEpHMMOe i YaanuTe
14 . 13
fl“ ©OPMAT AUEEK.., = OUYUCTUTE COAEPHMMOE
11 BeicoTa Crpokit.. 15 fr DOPMAT AYEEK...
12 ~ 16 LnpwuHa cTonéua...
KpETE
13 L 17 CKpEITE
14 OToBpasuTe 18 OToBpazuTE
15 19 I

12. BpIpaBHMBaHHE JaHHBIX B
siuelikax. [To ymMomyaHuio, TEKCT BBIPABHUBAETCS IO JIEBOMY Kparo (110 TOPU30HTAJIN), a Yuciaa —
no mnpaBoMy (mo ropusoHTanu). Ilo BepTUKanM JaHHbIE BBIPOBHEHBI 10 HUXKHEMY
Kparo. BelpaBHMBaHME 110 TOPU3OHTAIU MOYKHO IIOMEHATH C IIOMOIIBIO KHOIIOK Ha IaHENIN
MHCTpyMeHTOB «l'naBHas» —> «BbIpaBHUBaHUE», B KOTOPYIO BBIHECEHBI MHTEPAKTHUBHBIE KHOIIKU
Ul HauOosee NOMyJSIpHbIX KOMaHJ (pUCYHOK 9). OHHU CBSI3aHHBI C BBIPABHUBAEM TEKCTa,
MIEPEHOCOM CJIOB BHYTPH SYEHKH, a TAKXKE 0ObEAMHEHNEM HECKOJIbKUX SYEEK B OJIHY.

=
= MepeHoc TEKCTa

23] OBBEgUHNTE M NOMECTUTE B LIEHTpE =

BLpaEHHMEIHMNE [

Pucynok 9 — ITanens «BreipaBauBanue» B MS Excel 2007

JlocTynn K JONOJHUTENBHBIM NapaMeTpaM 3TOM (YHKIMHM BO3MOXEH MO0 HaxaTHeM
KHOIIKK | psZoM C Ha3BaHWeM «BbIpaBHHBaHHE», TM00 BBI30BOM KOHTEKCTHOTO MEHIO C
MOMOIIbI0 HaXaTusl MPaBOl KHOIKM MBIIIM MO sf4eike U BbIOOpoM ¢yHKIuM «Popmar sueex»

(pucynok 10).
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Hecno | LWprT | [paHkua | Ewa | JawmTa |
BLIpaBHHMESHHE /:-ODHE!HT-ELLHH—\"‘
(I'IIII FOpHEOHTaMH: ) BEPTHKaNEHBIA TEKCT —_— .
' =] M
N0 SHAYEHHHD aTCTY: . .
M0 EERTHEANMN: 0o = e
K Haanmce #
Inl:u HHAHEMY Kparo j c .
[T PacnpesenaTe no wh HH-IIE—EKCT NERANALHICH T .
e P no cnoBaM B -

.
CToDpakEHHE —g_ﬁnmmg WHPHHBI

T | NEPEHOCHTE NO CNOESH cTonoua KRVTHUM, Mb!UKOM
| AETONOABOR WHPHHEI mHPHHﬂ TEKCTa II:I 5 CPaAyCoe

noAroHAeTca nog \—
WHpHHY cTonbua

[ ofibeanHeHte auses -

HanpaeneHye TekcTa

HanNpaeneHHe TEKCTA:

II'IIII KOHTEKCTY "'I

Ok I OTMEHS I

Pucynok 10 — Konrekcraoe mento «Dopmar stueex» B MS Excel 2007

13. Tlomumo wmareMaTHuecKux u cratuctuueckux GQynkmuii MS Excel mno3sBomser
BBITONIHATH Jornyeckue ¢pynxkumu: ECJIN; U, UM, HE; UICTUHA u JIOXb; EIIYCTO. B
paboTe TmCHXOJoTa TPU CO3JAaHHHM aBTOMAaTHYECKUX OOpabOTUYMKOB TECTOB HamboJee 4YacTo
npumensiercs gorndeckas pynkuusi ECJIU. Ona umeer cienyromuil CHHTaKCHC:

=ECJIN(y1iorndeckoe BBIpaKCHUE;3HAYCHUE €CJIM_HCTHHA;3HAYCHUE E€CITH_JIOXKb).

3Ha4yeHus JaHHBIX «(pa3» Ha IPOCTOM SI3bIKE CIEIYIOLIee:
v/ JIOrHYeCcKO€e BBIpaKeHUE — 3TO Sldeiika oTBeTa (3HAUEHHUE, KOTOPOE BBOIUT UCIIBITYEMBIiT) =

BEPHOMY OTBETY (MJIM HE PaBHA);

v/ 3HaYeHWE eCIIM_WMCTHHA — OTO TOT 0aJll, KOTOPbIA MBI HA3HAYAEM 32 BEPHBINH OTBET;
v/ 3HaveHHe eCITU_JIOXKb — ITO TOT OAIlT, KOTOPBIN MBI HA3HAYAEM 34 HEMPABHIILHBIN OTBET.

Hampumep, B stueliky A2 BorpocoB BBoIUM «24 - x = 15». Pagom B sueiiky B2 oTBeToB
TECTUPYEMBIM BHOCUTCSI OTBET «9», YTO COOTBETCTBYET MPAaBUIBHOMY OTBETY (KOTOpBIH MBI
nomenaeT B siueiiky C2, koTopyro motoM ckpsiBaeM). Torna B siueiike D2 pesynbraTa TecTUpYyEMBIii
noiyyaer 1 Gami, a mpu Jt0o00OM JIpyroM OTBeTe, He paBHOM «9» oH momyduT 0 6amioB. B stom
ciydae cremyromias Gopmyna nmomemaer (Ha s3bike Excel «Bo3Bpamaer») B suelKy pe3yJibTatr
3HauYeHHUe |, eciiu 3HaueHHUe B siuciike paBHoe 9, a B mpoTuBHOM ciyuae - 0: =ECJIN(C2=D2;1,;0).

Moxno u tak: =ECJIN(C2=9;1;0) — torna siueiika D2 He Hy)XHa, OHa Hy’)KHa JIMUIb JUIS
TOT0, YTO B JJAHHOM TECTE HY)KHO OBUIO «AEp>KaTh» IMOJ PYKOH BepHbIe OTBETHI. JlaHHYIO 3amlKCh
«=ECJIN(C2=9;1;0)» Hy)kHO unTaTh TaK: «Ecau MCHBITYEeMBIN nan mpaBUIBHBIN OTBET 9, TO €ro
6asu1 paBeH 1, a eciii y Hero Ipyroit oTBer, To oH 3apadoTan 0 6amioBy.

B kauectBe aprymentoB ¢yHkuuu ECJIM moxHO ucnonb3oBaTh apyrue (yHkuuu. B
¢yskunn ECJIM MOXHO HCTIONB30BaTh TEKCTOBbIE apryMeHTsl. Hampumep:

=ECJIN(A1=4;"3aget cnan";"3auet He cnan'");

=ECJIN(A1=4;"Mononer!";"VYBbI, OTBET HE IPABUIBHBIN").

B sToMm ciyuae TekcT 00s3aTeNIbHO MTOMENIAIOT B KaBBIYKH.

MoHO HCHONB30BaTh TeKCTOBble aprymMeHTl B ¢yHkuun ECJIM, 49robsl npu
HEBBINOJHEHUH YCJIOBHS OHAa BO3Bpallaia MyCTyl CTpoKy BMmecTo 0, /uis 3TOro B 3HAYCHHUH
«3HAUYEHUE €CIIU_JIOKb)» MHILEM JBE KaBbIUKH "".

Hanpumep: =ECIIM(CYMM(A1:A3)=30;A10;"").

Jis TEeKCTOBBIX OTBETOB MOJOWJIET 3amuchb C TEKCTOM, B OTOM ClIy4ae apryMeHT
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«irorndeckoe BoipakeHue» (pynkiuu ECJIN Oynmer comepxaTh TekCcTOoBOe 3HaueHuWe. Hampumep:
=ECJIM(A1="Kopoga";1;0). Ota dopmyna Bo3Bpamaer 3HadeHue 1, ecnu sueiika Al comepkut
ctpoky "Koposa", u 0, eciiu B Heli HaXOUTCs J1I0O0E IPyroe OMMO0YHOE HAITMCAHUE ITOTO CJIOBA.
CoBnajieHHe MEX/1y CPaBHUBACMBIMH TEKCTOBBIMH 3HAYECHUSMHU JOJDKHO OBITH TOYHBIM, HO 0e3
y4eTa perucTpa.

14. Tlpu BBOJE HAaHHBIX LI€IECOOOpPa3HO HAuaTh C BBOJA 3aroJiOBKOB B BEpPXHEH 4acTu
Ka)XJIOTO CTOJIONA, YTOOBI JII0OOMY TMOJIB30BaTEll0, padOTAIIEMy C KHUTOH (a BIOCICICTBUH U
caMoOMy aBTOpYy), ObUIO TOHATHO, YTO O3HAYAIOT BBEJCHHBIC JaHHBIE. B MCHXOJIOTHYECKOi
CTaTUCTUKE OOJBIIMHCTBO TAOJHUI] UCXOIHBIX JAHHBIX WMEIOT CIEIYIOIIYIO0 JIOTHKY MOCTPOSHUS:
KaKJasi CTpOKa TaKoW TaOJMIBI OOBIYHO COOTBETCTBYET OJHOMY 0O0beKmy (Ucnvlmyemomy), a
KOKIbIA CTOJIOE] — OJAHOMY H3MEPEHHOMY npusHaky (wkane). Takum oOpa3oM, HCXOIHOM
dbopMoil TpencTaBlieHUs MaHHBIX SBISICTCS Ta0JHMIa TUMA «OOBEKT — TpU3HAK». B xome
JabHENIIero aHalnu3a KaKIbld MPU3HAK BHICTYNACT B KaueCTBE nepeMeHHOU, 3HAYeHUSI KOTOPO
MEHSIOTCS OT 00beKkTa K 00bekTy. IIpu 3TOM B mepBbIif cronben TabauIbl NPUHATO MOMEIIATh
HOMEp HCIBITyeMoro (OH (UKCHpyeTcs 3a HHM BO BCEX OCTAJbHBIX TaOJHIax, Harpumep.
Wcneityemsiii 1), a nanee - Ty uHGopmaluio, KOTopasi IpeJonpeaenuia AejJeHue Ha BBIOOpKU. DTO
MOKET OBITh IOJ, BO3pacT, CEMEHHOE MOJOKEHUE, TUI CeMbH, Ipodeccus U mp. (3aBUCUT OT
cneunuku uccienoBanus). [Ipu 3TOM KenaTeabHO UCHBITYEMBIX OJHOW BBHIOOPKH TMOMEIIATh BO
BCceX Tabnuuax Apyr 3a JAPYroM B OJHOM U TOM K€ MOPSAKE, MOJl HUMH - UCIBITYEMBIX JIPYToi
BBIOOPKH. DTO TO3BOJISIET BBIACIUTH OJHOPOJHBIE MAaCCHUBBI JIAaHHBIX, IOJyYEHHBIE B OTHOU
BBIOOPKE, OT/ACTUB UX OT JAHHBIX JAPYTUX BHIOOPOK, YTO YNPOIAET X JabHEHIIINI aHAIH3.

15. Ilpu OGonpmioMm oObeMe CBEIECHWH, TMOIYYEHHBIX B XOJ€ ICHXOJUarHOCTHYECKOTO
UCCIeI0BaHMs, paboTa CO CIUCKaMM 3aTPyAHSETCS M3-3a HEOONBIIOTro pa3mepa okHa ¢aiina (Tak,
nepexond kK 100-My pecrnoHAEHTY B CIIMCKE, MCCIIEOBATENb «TEPSET U3 BHJa» IEPBYIO CTPOKY
¢aiina ¢ 3aronoBKaMu-0003HAYCHHUSIMH KA METOAMK). [IJis 3TOrO ciy’kaT «pa3fAeTuTeNd TEKCTa»
(eM. puc. 11): MX MOXHO «B3SITb» MBIIIKOW M NEPETAHYTHh (HApUMEpP, TOPU3OHTAIbHBIN
pasnenurenb — K HIDKHEH TpaHMIle CTPOKHU 3arojIOBKOB) B HYXKHOE MECTO, MOCIE YEro JOKYMEHT
pazOuBaeTcss Ha 2 4YacTu («BEpX» MOXKHO OCTaBUTh (UKCHUPOBAHHBIM, a B HIDKHEW 4YacTH
HepeaBUraTbCcsi MO CHHMCKY). B0O3MOXHO HCMONB30BaHME TOPU30HTAIBHOIO M BEPTUKAIBHOIO
paszenurene Mo OTAENbHOCTH — TOTJa BEPHYTh MX HAa IPEKHEE MECTO MOYKHO aHAJIOTMYHBIM
nyTeM (oOpaTHble IeHCTBHSA), BO3SMOKHO COBMECTHOE — TOT/Ia yOpaTh UX MOKHO, IIETKHYB JIBAX/IbI
MBIIIKOI Ha UX MEPECECUECHUU.
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Pucynok 11 — Paznenurenu Tekcra B MS Excel 2007

16. Eme ogna ¢yHKIus, 4acto BOoCcTpeOOBaHHAs MpU paboTe CO CIHMCKaMH, — COPTHPOBKA
JTaHHBIX (HampuMep, pacnoioxkenue GaMuanii B andaBUTHOM nopsiake). HemanoBaxHbIM SBIISETCS
BBIZICJICHHE COOTBETCTBYIOIICH 0OJacTh Tmepes; COpTUPOBKOW (UTOOBI (hamMmimu «IOMEHSUIUCH
MECTaMH» BMECTE€ CO BCEH OCTalbHON HH(pOpMAIMel Ha pPEeCIOHACHTOB). B TmaBHOM MeHIO
({anapie — CopTuUpOBKa) BO3MOXKHO BBIOpaTh MapameTpbl COPTUPOBKH (CTONOEI, MO KOTOPOMY
MIPOU3BOJIUTCS COPTUPOBKA, YCIOBUS — IO BO3PACTAHUIO THOO M0 yOBIBAHUIO).

17. OnnHoit u3 Hambosee yaoOHBIX BO3MOXKHOCTEW mporpammbl Microsoft Excel sBisiercst
BO3MOXXHOCTh BBIOMpaTh M3 OOIIEro CHUCKa JIOJeH, COOTBETCTBYIOLIMX OIHOMY (HAmpumep,
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BBICOKass TPEBOXKHOCTb) WJIM HECKOJBKHM (HampuMmep,

BBICOKMH HEWPOTHU3M M  BBICOKAs

HKCTpPaBEPCHsl) YCIOBHIM € TIOMOIIBIO GYHKINHU GHIbTpa (Tadi. 3).

Tabnuua 3

Pabota ¢ pynkuueit «Punstp» B MS Excel 2007

Dyukyua

3aoanue

1. ®uneTp Bceraa CTaBUTCS Ha CTONOEII,
KOTOPBINA, COOTBETCTBEHHO, /ISl Ha4asa
HEOOXOIUMO BBLIAEINUTE.

1. Beigenuts cTonOLBI CO IIKAJIaMHU
«Heiiporusma» (H) u «3Okcrpasepcun» (J) no
MeTOUKe AN3eHKA.

2. YtoObl IpUMEHHUTH (QYHKINIO (UIBTP K
cTosoIty (uiu, Ha000pOT, YOpaTh/OTMEHUTH):
3akianka «Jlanueie» — OyHKIIMOHAIbHAS
rpynna «CoptupoBka u GuibTp» — KHomka
«Dunbtpy. Mnu 3aknaaka « maBHas —>
OyHKIMOHANbHAS rpynna «PegaktupoBanue»
— Kuonka «CoprupoBka u puiabTp» —>
«DUIBTPY.

2. IloctaButh HUABLTPHI (1101 HA3BAHUSAMHU
CTOJIOLIOB MOSIBATCS KBAJPAThl CO CTPEJIKAMU —
«BBIOODY).

3. BeiOop tumna ¢unpTpa: HaKaTHE KBaJpaTHKa
CO CTPEJIKOH IT0J1 Ha3BaHUEM CTOJIONA, Jalee
BBIOOp HYKHOTO ITapaMeTpa.

3. B ¢puibTpe cronbia «HeWpoTH3M» BEIOpaTh
CIIOBO «YCIIOBHSI», 331aTh YCIIOBHS — «OO0JIbIIIe
Wi paBHo 18» — 0K. AHanornyHyo
npoLeaAypy MpoeNaTh CO MKaIo
«IKCTPaBEPCUsD» - B TAOJIULIE OTPA3STCS TOIBKO
SPKHE XOJICPUKH.

4. KonupoBaHue «OTQHUIBTPOBAHHBIXY JTaHHBIX
MPOHUCXOAUT TOJBKO TPH BBIICICHUN HYKHOU
obacTu (He cTONOLOB, HE CTPOK U HE BCErO
(aiina).

69




Cnmcok JuTepaTypsl AJ1s1 HOATOTOBKHU K JIA00PATOPHBIM 3aHATHAM

OcHoBHasl uTEpaTypa

1. EpmonaeB-Tomun, O. }O. Maremaruyeckue MeToAbl B INCUXOJOTMM : YueOHUK Jlis
akamemuueckoro OakanmaBpuara / EpmomaeB-Tomun O. 10.5-¢ w3n., ucnp. m JOMIIEKTPOH.
nan.Mocksa : FOpaiir, 2017511 ¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-
3219-5. — Tekcr : anekrponnsiii / DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/376273
(mara obpamenus: 29.06.2021). - 9bC uznarensctBa «tOpaitTy, 1o naposio.

2. KommuccapoB B.B. Maremarnueckue MeTOAbl B IICHMXOJIOTHMH : ydeOHoe mocobue /

Komuccapos B.B., Komuccaposa H.B.. — HoBocubupck : HoBocubupckuii rocyaapcTBeHHBIN
texuuueckuit yausepeuret, 2017. — 130 ¢. — ISBN 978-5-7782-3336-2. — TeKcCT : 2JIeKTpOHHBIN
/I DnekrponHo-Oubnmoreunas  cuctema [PR BOOKS [caiT]. —  URL:

http://www.iprbookshop.ru/91231.html (mara ob6pamenus: 29.06.2021). — Pexum AocTyma: I1mo
HapoJIio.

3. MaremaTruecKkre METO/Ibl B IICUXOJIOTHH : yueOHoe nocobue / . — CraBpomnosns : CeBepo-
KaBkasckuii ¢penepanbubiii yausepcutet, 2017. — 112 ¢. — Tekcr : 31eKTpOHHBIH // DIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/75582.html
(mara obpamenus: 29.06.2021). — Pexxum goctyra: 1mo napoJro.

JlonoiHUTEIbHAS JIUTepaTypa

1. I'apyceB A.B. OcHOBHBIE MeTOIbI COOpa TaHHBIX B MICUXOJOTHH [DIEKTPOHHBIN pecypc]:
yueoHoe mocobue/ [MapyceB A.B., Jlybosckas E.M., JlyOpoBckuii B.E.— DIieKTpOH. TEKCTOBBIC
JaHHbIE.— M.: Acrmiexr ITpecc, 2012.— 158 c.— Pexum J0CTyma:
http://www.iprbookshop.ru/8872.— 3BC «IPRbooks», 1o mapoJiio.

2. Kpamep JI. MaremaTtnueckass o0paboTKa JaHHBIX B COLMATIbHBIX HayKaX: COBPEMEHHBIE
Meroasl = Advaced Quantitative Data Analysis : yue0. mocobue mns By3oB / [l. Kpamep ; mep. ¢
anri. . B. Tumodeesa, S. U. Kucenesoit ; Hayu. pen. O. B. Mutuna. — M.: Akagemus, 2007.—
288 c. - ISBN 978-5-7695-2878-1.

3. Hacnenos A.Jl. SPSS: KomnbroTepHbIil aHaIW3 JaHHBIX B IMCUXOJIOTUU M COIMAIBHBIX
Haykax. — 2-e u3n. — M.[u np.] : [Tutep, 2005, 2007. — 416 c. - ISBN 5-318-00703-1.

4. Tleperyauna, B. A. OcCHOBBI H3MepeHUS U KOJIMUYECTBEHHOTO OMUCAHUS JaHHBIX
TICUXOJIOTHYECKOT0 uccieaoBanus: yueonoe nocooue / B. A. Tleperynuna ; Tynl'Y — Tyna : U3n-
Bo Tynl'VY, 2015— 145 c. : win. — bubmmorp.: c¢. 118 .— ISBN 978-5-7679-3271-9 .—
<URL:https://tsutula.bibliotech.ru/Reader/Book/2015120810195194208300003383>.

70


http://www.iprbookshop.ru/8872

