MHNHOBPHAYKHN POCCUN

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEXKICHHUE BBICIIIET0 00pa30BaHUs
«TynbCKHN TOCYAAPCTBEHHBIA YHUBEPCUTET

WHCTUTYT eyMaHumapHuix u COYuanbHuIX HaAYK
Kadenpa «llcuxonocusny»

YTBepkaeHO Ha 3aceaHnu Kadeapsl
«llcuxonoeus»
«30» sauBaps 2020 r., mpotokoa Ne 6

3aBenyromuii kadeapoun

v //4;/%// e U.JI. ©envoman

METOANYECKHUE YKA3ZAHUSA
110 BBINOJIHEHHIO JIA00OPATOPHBIX PadoT
M0 JUCHUILIHHE (MOIYJIIO0)

«Mamemamuueckue memoowvt u uu¢0p1mmuormble mexHo/i0cuu 6 ncuxojiocuu)

OCHOBHOI nMpo(eccHoHANBLHON 00pPa30BaTEIbHOM POrPaAMMBbI
BbICIIET0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpUATA

10 HAMPABJICHUIO MTOJTOTOBKH
37.03.01 Ilcuxonozua

C HaIPaBJICHHOCTHIO (MTpoduIem)
Ilcuxonozus

®dopma(bl) 00yUEHUS: OUHA

NnentudukamoHusiii Homep oOpaszoBaTenbHOM nporpammbl: 370301-01-20

Tyna 2020 ron



Pa3pa0doTunk(1) MeTOANYECKUX YKA3AHUH

/!
/
Ieperyauna B.A., noi. xad. ICHXOJOTHH, KAaHJI. ICUXO0JIOT. HAVK OX/&%/

HoAIMCh

Coaepxanue
2



TTOACHUTETBHAS BAMMMCKA ... e e evneteeeitteeeiiteeaeeeenieeenaiaeeanns
TemaTuka 1 OCHOBHOE COJZIep)KaHHE JIA0OPAaTOPHBIX PabOT
MeToaudeckuii MaTepual AJis POBEACHUS JIa0OPaTOPHBIX padboT
Crucok auTepaTypsl sl IOATOTOBKH K JIAOOPATOPHBIM padoTaM .

IMosicuuTenbLHAA 3aNHCKA
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Jucuumimza «MatemaTudeckre MeTo/ibl 1 HH(POPMALIMOHHbBIE TEXHOJIOIMH B IICUXOJIOTUI»
UTPAaeT LECHTPAIBHYIO pOJIb B OBJIAJACHUM TEOpUEH, METOAUKON U TEXHUKOW SMIIMPUYECKOIO
IICUXOJIOTUYECKOr0 HuccienoBaHud. B obumenpodeccuoHanbHON NOArOTOBKE KYypC OTHOCHUTCS K
UKy 00sI3aTEeIbHBIX AUCHUIUINH MPEIMETHON MOATOTOBKH CIEIIHATNCTA-TICHX0JIOTa U TI03BOJISIET
obecrieynTh (POPMHUPOBAHUE Yy CTYAEHTOB Oa30BbIX 3HAHUH O BO3MOXHOCTSIX INPHUMEHEHHS
MaTE€MaTUYECKUX METO0B B U3YYEHHUU IICUXOJIOTUYECKUX SBICHUN.

Llenvlo OCBOEHMS IUCLMIUIMHBI SIBISETCA: CO34AaTh Y CTYAEGHTOB IIpeAcCTaBieHUuEe 00
OCHOBHBIX MATEMAaTHUYECKUX IIOHATUSAX U CTATUCTUYECKUX METOAAX, HCIIOIb3YEMBIX B
COBPEMEHHBIX IICUXOJIOTHYECKUX UCCIIEIOBAHUAX.

3aoauamu N3y4eHUs TUCIUTUIMHBI SBIISFOTCS:

- copMupoBaTh ILIEIOCTHOE MPEJICTABIEHHE O HEOOXOJUMOCTH M  BO3MOXKHOCTAX
MaTE€MaTUKO-CTaTUCTUYECKOr0 aHAJIN3a Pe3yIbTaTOB IICUXOJIOTHYECKOr0 UCCIIEN0BaHUS.

- chopMupoBaTh Yy CTYAEHTOB IIOJIOKUTEJIBHYIO MOTHMBALMIO HA MCIIOJIb30BAaHUE
COBPEMEHHBIX MAaTEMAaTUYECKUX M KOMIIBIOTEPHBIX METOJOB B (DYHIAMEHTAIbHBIX MPUKIATHBIX
IICUXOJIOTHYECKUX UCCIICJOBAHMSX;

- 1aTh 3HaHUS 00 OCHOBHBIX MaT€MaTHUYECKUX MOHITUSIX CTATUCTUKU M UX MPUMEHEHUM JIJIS
IIPEICTABICHNS U aHAIM3a PE3YJIbTaTOB IICUXOJIOTHYECKOT0 UCCIIEN0BaHNUS;

- chopMHUpOBATh U 3aKPETIUTh HABBIKU OIKMCAHUS PE3YIbTATOB U MPOBEPKHU TUIIOTE3;

- MO3HAKOMHUTb C OCHOBHBIMH COBPEMEHHBIMH METOJAMH AHAJIM3a JKCIEPUMEHTAJIbHBIX
JTAHHBIX;

- IMPOJEMOHCTPUPOBATh BO3MOXKHOCTh PAa0OTHl € PA3JIMYHBIMMU IAKETaMH IPHKIATHBIX
IIpOrpamM, O3BOJISIOIIMX AHAIIM3UPOBATH TAHHBIE YKCIIEPUMEHTAIbHBIX UCCIIETOBAHMM.

B Meroguueckux yka3aHMSAX IpPEICTaBJI€HAa TEMaTMKa M OCHOBHOE COJEp)KaHHE
71a00paTOPHBIX 3aHATHIA, CIIUCOK PEKOMEHYEeMOH JINTEPaTYPHI.

TemaTnka U 0CHOBHOE CO/IepKaHMe J1a00PATOPHBIX padoT
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MOJTYYCHHUA MCUXOJOTHYCCKHUX TAHHBIX.

JlanHBIE MOXXKHO KJIacCH(PHUIMPOBATh MO Pa3IMYHBIM OCHOBAHHSM (KPUTEPHSIM), CpeIu
KOTOPBIX B HAyKe HanOoJiee MOMYJISPHBI CIICTYIOIHE:

1. Ilo HayyHOMY 000CHOBAHHIO

1. Hayunsle.
2. Henayunsle.
2. Ilo BkJIaay B MPOBEPKY I'MINOTe3bI U pellieHne MpodJieMbl
1. Pemaromue.
2. 3HavuUTEIbHBIC.
3. HesnauutenbHsie.
3. Ilo obJacTu U XapakTepy HCTOYHHUKOB HH(OPMALIMH.
1. Couuonoruyeckue.
2. Tlcuxonorumveckue.
3. Tlenmaroruueckue.
4, ®Ou3noJIOrH4ecKue u T. 1.
4. Ilo meTomaM HcCIeI0BAHUSA
1. JlaHHbIC HAOIIOACHUS.
2. JlaHHBIC ompoca.
3. DKcrnepuMeHTalbHbIE TaHHBIC U T. [I.
5. Ilo metonam B coueTanuu ¢ ucrounnkamu (kiaaccuukanus P. b. Kereaniaa)
1. L-maussle.
2. Q-nmanHbIC.
3. T-panusble.
6. Ilo uHpopMATHBHOCTH
1. Hemerpuueckue.
2. Merpuyeckue.

Hayunble gaHHBIC — 3TO CBEICHMS, MOIYYEHHBIE B PE3YJIbTaT€ HAYYHBIX HW3bICKAHUW U
XapaKTEePU3YIOIIUECS BBICOKOW CTEMEHBbIO JOCTOBEPHOCTH (JOKA3aHHOCTH U HAJIEKHOCTH),
BO3MOXXHOCTBIO TPOBEPKH, TEOPETHUECKOH OOOCHOBAHHOCTHIO, BKJIIOYEHHOCTHIO B IIUPOKYIO
CHUCTEMY HayuyHbIX 3HaHUH. XapaKTepHOM OCOOEHHOCTHIO HAyUHBIX JAHHBIX, KaK U BOOOIIE
Hay4HbIX 3HaHUH, SBJIAETCS UX OTHOCUTEIbHAS UCTUHHOCTD, T. €. HOTEHIIMAJIbHASI BOBMOXHOCTh UX
OTIPOBEPIKEHUS B PE3YJIHTATE HAYYHOU KPUTHKHU.

HenayuHble JaHHBIe — CBEJEHHUSA, IMOJYyYEHHbIE HEHaydyHbIMU nyTsamu. Hampumep, wu3
KUTEHUCKOTO ONBITa, U3 PEIIMTUO3HBIX HCTOYHUKOB, M3 TPAIUILIUM, OT aBTOPUTETOB U T. . OTH
JTaHHbIE HE JOKa3bIBAIOTCS, 3a4aCTYH0 CUMTAIOTCS CaMOOYEBUJHBIMU. He MMET TeopeThueckux
o0ocHOBaHUN. MHOTHE U3 HUX MPETEHIYIOT Ha a0COTIOTHYIO HCTUHHOCTD, UX MPUHSITHE CYOHEKTOM
Mo3HaHUSI 0a3upyeTcss Ha HEKPUTHUYECKOM YCBOCHHMH, [OBEpUU (CBOEMY OIBITY, JOTMaraMm,
aBTOPUTETaM).

Pemaromme 1aHHbIe — 3TO CBEJICHHUS, TO3BOJISIONINE OJJHO3HAYHO MPUHATH UM OTBEPTHYTh
BBIJIBUHYTYIO TUIIOTE3Y.

3HayuTeIbHBIE JaHHbIE — OTO JIaHHBIE, BHOCSIIIUE BECOMBIN BKJIa/ B PEIICHUE MPOOIEMBI,
HO HEJIOCTATOYHbIE JJIS €€ PEIICHUS 0€3 TPUBJICUCHUSI IPYTUX CBEICHUM.

He3nauuTre/ibHbIe — TaHHBIC MAIOH HHPOPMATUBHOCTHU IO PEIIAEMOMY BOTIPOCY.

Couuosiornyeckue, MNCUXOJOrHYecKMe M T.J.— JaHHBIC, TIOJYYCHHBIE B
COOTBETCTBYIOMIUX c(hepax OBITHS, B IEPBYIO O4Yepeb — OOIIECTBEHHOTO ObITHS. B y3KOM cMbIcie
— 3TO JJAHHBIE COOTBETCTBYIOIINX HaYK.

JlaHHble HA0JII0IeHUs], ONMPOCa M T. [I. — CBEACHUS, MOJYUYECHHbIE C TOMOILIBIO TOrO WIIU
WHOTO AMITUPUIECKOTO METO/IA.

[laras rpynnupoBKa MNOpeaIoKeHa aMepukaHckuM rncuxosnorom P. b. Keremuom B
cepenuae XX CTONETHS U OOBIYHO OTHOCHTCS K JaHHBIM IO MPOOJIeMaM JIMYHOCTH U COIUATBHO-
MICUXOJIOTHYECKUM BOIIPOCAM.



L-nannbie (life data) — cBeneHus, moiydaemble MyTeM pErHCTpanMu (aKTOB pearbHOMN
#u3HU. OOBIYHO 3TO JAaHHbIE HAONIONEHUS 32 MOBCEIHEBHOW KU3HBIO YeJoBeka Wiau rpynmnbl. C
HUX PEKOMEH/IyeTCsl HAYMHATh PEABAPUTEIHHOE HCCIIEI0OBAHNE TIPOOIEMBI.

Q-mannbie (questionnaire data) — cBemeHus, MOay4aeMble C ITOMOIIBIO OIPOCHUKOB,
TECTOB HMHTEPECOB, CAMOOTYETOB M APYTMX METOJOB CAaMOOIICHOK, a TaKXe IyTeM CBOOOTHOIO
oOciieoBaHMs MICUXUATPOB, yuuTeNel U T. . biarogaps mpoctoTe MHCTpyMEHTapus M JETKOCTH
nony4yeHuss wuHpopMmaru Q-naHHBIE 3aHUMAIOT BEAYyILIEe MECTO B HCCICIOBAHUAX JIMYHOCTH.
Yucno wmeromuk orpoMHo. Hambomee wu3BectHbie: onpocuuku — Afizenka (EP1, EPQ),
MunHHecOTCKUH ~ MHOTONpPOQHIBHBIA  MuuHOCTHRIA — mepedeHb (MMPI), Kamudopuuiickuii
ncuxonoruueckuii tect (CPl), 16-dbakropuslii audHoCcTHBIA ompocHuk Kerremna (16PF), tecr
I'undopaa — Llummepmana st uccnenoBanus temrepamenta (GZIS).

T-nanuble (test data) — cBeneHus, mosyyaeMbie ¢ MOMOIIbIO OOBEKTUBHBIX TECTOB, @ TAKXKE
(U3NONOTHYECKUX M3MEPEHUHA. IJTH JaHHBIE «OOBEKTUBHBI», TIIOCKOJIBKY HX MOJIY4alOT B
pe3ynbrate OOBEKTHBHO T'O M3MEPEHHUs peaklUuid U TOBEJCHHUS 4YeloBeka 0e3 oOpaiieHus K
CaMOOLIEHKE MJIM OLIEHKE 3KcrepToB. KoarmuecTBo MeTOAMK I oiydeHus T-1aHHbIX TaKKe OYECHb
BEJIMKO. DTO TECThbl CIIOCOOHOCTEH, TECThl MHTEIUIEKTa, TeCThl HocTwxkeHuil. Kerremn crona ke
OTHOCUT AaHTPONOMETPUYECKHE M (PHU3HOIOTHYCCKHE H3MEPEHUs, CUTYaTHBHBIE M MPOCKTHBHBIC
TecThl (Bcero 6omnee 400 meroauk, pa3ouTeix Ha 12 rpymnm). Hambonee, u3BeCTHBI: TECT «IIATHA
Popmraxa», tect Po-zenmBeiira, tect temaruueckou ammepuenuuu (TAT), TecTl wHTEIIEKTa
Crendopn—bune, Brkcnepa, AmTxayapa.

Jlenenne maHHBIX MO WH(POPMATUBHOCTH Oazupyercs Ha KadeCTBEHHO-KOJIMYECTBEHHOU
Harpys3ke UX COJep:KaHMsl, MO3BOJISIIOIICH ATH CBEIEHUS COOTHOCUTH APYr C IPYIOM WIH C yikKe
MMEIOIIMMUCS CBEACHUSMHU B JAaHHOW OOJIACTH HA TOM WJIM HWHOM YPOBHE TOYHOCTH. OTa
TPYNIHPOBKA JAHHBIX COTIACYyeTCs ¢ Kinaccudukaiueit nsmeputenbHbix mkai no C. CTuBekcy.

MeTpuyecKkue — KOJIMYECTBEHHBIE TaHHBIC, UMEIOIINE eINHUIIBI H3MEPEHHSL.

HemeTpuueckue 1aHHbIE — 3TO T€, KOTOPbIE HE UMEIOT METPHUKH, T. €. €IUHUIl U3MEPEHHUS.

KauecTBeHHbIe HaHHbIe (KiTacciihuxaTopHble, HOMHHATHBHBIC) — CBE/ICHHS, HA OCHOBAaHUHU
KOTOPBIX U3y4aeMbIii OOBEKT (WM €ro COCTOSHHUE) MOXHO OTHECTH K KaKOMY-JTHOO MHOXECTBY
(kiaccy) cXOoIHBIX 00BEKTOB. B 9THX JaHHBIX OTpa)kaloTCs Cyry00 KauyeCTBEHHBIE XapaKTEPUCTHKH
00BbEKTa, HE TO3BOJSIOLIME BBISICHUTH CTENEHb BBIPAKEHHOCTH MpH3HAKa OO0BEKTa, a
CJIEIOBATEIbHO, U €r0 COOTHOIIEHUE C MOJAOOHBIMU O0BEKTaMH, BXOASIIUMHU B TOT K€ Kiacc. JTU
JlaHHBIE YKa3bIBAIOT TOJBKO HA HAJUYME WM OTCYTCTBHE KaKOro-iu0o MpHU3HAKA, IO KOTOPOMY
00BEKT MOKHO OTHECTH K TOMY HJIM HMHOMY Kjaccy. KaxkIplii Kiacc CXOIHBIX OOBEKTOB MMEET
OIpeJIeIEeHHOEe HAaMMEHOBAaHUE, IT03TOMY CHCTEMa KJIAaCCOB HOCUT HA3BAHUE WIKAIbL HAUMEHOBAHULL
(HOMUHANBLHOU WIKABL), & CAMH JTAHHBIE HA3BIBAIOTCS HOMUHamuseHuimu. Ilcuxonornyeckas OCHOBA
MOJTyYeHHUs TaKUX JAHHBIX U MOCTPOEHUS TaKHX IIKaJ — MPOLECCH OMO3HaHMA (MIeHTU(UKALUN),
T. €. YCTaHOBJICHHE OTHOILIEHUN paBEHCTBA WU HepaBeHCTBa. [Ipumepsl: 1) cuHMI — KpacHbIl —
KENTHIA U T. 1I.; 2) My)XKYHHA — )KCHIIIUHA; 3) XOJIEPUK — CAHTBUHUK — (DIIErMaTHK — MENaHXOJIHK.

IMopsiakoBbIe (zam. cCOMparativus — cpaBHHUTENBHBIH) — 3TO JJdaHHbIE, Ha OCHOBAHUHU
KOTOPBIX OOBEKTHI MOXKHO CpPaBHUBATh IO CTEMEHH BBIPAXKEHHOCTH HMX MPH3HAKOB B CHCTEME
OLICHOK «Oonbllle — MEHbIIe». OTO JaeT BO3MOXHOCTh YIOPSAOYMBATH OOBEKTHI 110

OTpeleIeHHOMY  M3y4aeMOMYy TpH3HAaKy B  Bo3pacraromeM  (yObIBarolieM) TMOpsIKe,
T. €. pandwcuposams. COOTBETCTBYIOIIME IIKAJIbl HA3BIBAIOTCS NOPAOKOSbIMU Ul pareogvimu. Ho
nanee CyOOpAMHALIMU 3[IECh HE MPOABUHYTHCSA. YKa3aTh, HACKOJIBKO Pa3IHUalOTC MEXIy co00it
00BEKTBI, HEBO3MOXKHO. [Icmxojormdyeckas OCHOBA BBISBICHUS OTHUX JaHHBIX W TOCTPOCHUS
MOPSIAKOBBIX IIKaJd — MPOLECChl pa3IMueHUs W MNPEINOYTeHHs, T. €. YCTAaHOBJIEHUE OTHOUICHUI
«pPaBHO — HEPaBHO» U «Ooublile — MeHbIey». [IpuMepsl: 1r00bIe KAl OLIEHOK, IIKajla TBEPAOCTH
MUHEpaoB Mooca, UTOTOBasi TypHUpHas Ta0Onuma Oe3 yKa3aHWsl pe3ylbTaToOB, PaHKUPOBAHUE
MOMYJISIPHBIX apTUCTOB, MPUSITHOCTH 3BYKOB, 3aM1aXx0B, [IBETOB U T. II.

3anaHue: MoJiyyeHue MCuxXoJ0rn4ecKuxX JaHHbIX.
Ha npumepe paboTsl ¢ MeToIMKON Aif3eHKa.
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Marepuanbl: CTyJIeHTaM pa3laloTCs OTBETHbIC ONaHKM st MeToauku. CaMu BOMPOCH! U

KJIIOY 3a4YUTBIBAIOTCA IIPENOgaBaTCJIEM YCTHO.

Hnempykyus

Bam npeajaractcsa OTBETUTH Ha 57 BOITPOCOB. BOHpOCBI HaITpaBJICHBI HAa BBIABJICHUC BAIICTO

00bIYHOTO criocoba moseneHus. [locrapaliTech MpenCTaBUTh TUIIMYHBI CUTYallMd M JAiTe NEPBbIA
«ECTECTBEHHBIN» OTBET, KOTOPBIA MpHUIET BaM B ronoBy. OTBedaiiTe ObICTpO U TOuHO. [loMHuTE,
YTO HET «XOPOIIMX» WIN «IUIOXMX» OTBETOB. EciiM BBl COIJacHbl C YTBEP)KICHHEM, I1OCTaBbTE
PSAIOM C €r0 HOMEPOM 3HaK + (/1a), €Cii 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.

29.
30.
31.

Aiizenka JnuHoCcTHBIA onpocHuk (EPI)/Teker onpocHuka (BapuaHT A)
Yacto /M BBl HCHBITHIBAETE TATY K HOBBIM BIIEYATIICHHUSM, K TOMY, YTOOBI OTBIJIEYBCS,
WCIIBITHIBATh CUJIBHBIC OIYIICHUS?
Yacto 5 Bbl YYBCTBYETE, YTO HYXKIA€TeChb B JPY3bAX, KOTOPbIE MOTYT Bac IOHSTH,
000PUTH WITU TIOCOYYBCTBOBATH?
Cuuraere 11 BbI ce0s1 6€33a00THBIM YEJIIOBEKOM?
OueHb 11 TPYJIHO BaM OTKa3bIBaTHCSl OT CBOUX HAMEpPEHUM?
OO6nymbIBaeTe JIM Bbl CBOU JI€JIa HE CIEIIa U MPEANOYUTAETE JIU MOJOXKAATh, MPEXIIE YeEM
JeNCTBOBATH?
Bcerna nu BbI caepkuBaeTe CBOM OOCIIAHUS, JaKe €CJIM 3TO BaM HEBBITOJHO?
YacTo 11 y Bac OBIBAIOT CHA/IbI ¥ IOIHEMbI HACTPOCHHUS?
boicTpo 71 BBl OOBIYHO [AEWCTBYET€ W TOBOPUTE, HE TpaTUTE JIM MHOIO BPEMEHU Ha
00 1yMbIBaHHE?
Bosnukaino nu y Bac Korjga-HuOyIb 4yBCTBO, YTO Bbl HECUACTHBI, XOTS HUKAKOW Cephe3HOM
MIPUYMHBI ISl 3TOT0 HE ObL10?
BepHo 111, 4TO Ha CIOP BBI CHOCOOHBI PEIIUTHCS Ha Bee?
CMmy1iaeTech U Bbl, KOTJIa XOTUTE MTO3HAKOMHUTHCS C YEJIOBEKOM MPOTHUBOIOJIOKHOTO T0JIA,
KOTOpPBI BaM CUMIIATHYEH?
BreiBaet 51 korna-HUOYIb, YTO, Pa303JIMBIIUCH, BB BEIXOJUTE U3 ceOs?
Yacro nu ObIBaeT, YTO BbI ICWCTBYETE HEOOIyMaHHO, O] BIUSHUEM MOMEHTa?
Yacro i Bac OECIOKOST MBICIH O TOM, YTO BaM HE CJICIOBAIO YEero-JIn0O0 JenaTh WIN
TOBOPUTH?
[IpeanounTaere v BbI YTEHHWE KHUT BCTPEYaAM C JIFOJIbMH?
BepHo 11, yTo Bac jierko 3aiers?
JIroOuTe 1 BBI 4aCTO OBIBATH B KOMITAHHUH?
beiBatoT M WMHOTJa y Bac TakWe MBICIH, KOTOPHIMH BaM HE XOTENOCh Obl NENUTHCS C
JIPYTUMU JTFOIbMU?
BepHo 11, yTO MHOrJa BBl HACTOIBKO IMOJHBI YHEPTUHU, YTO BCE FOPUT B pyKax, a MHOIA
YYBCTBYETE CHJIBHYIO BSIJIOCTH?
Crapaerech 11 Bbl OTPAaHUYUTHh KPYT CBOUX 3HAKOMBIX HEOOJBIIMM YUCIOM CaMBIX OJIM3KUX
py3eit?
MHoro a1 Bbl MeuTaeTe?
Korga na Bac kpuyar, oTBe4aeTe Jik BBl TEM Ke?
Cunraere 11 Bbl BCE CBOM MPUBBIYKUA XOPOIITUMU?
YacTo 51 y Bac MOsBISETCS YyBCTBO, YTO BBl B YEM-TO BUHOBATHI?
CriocoOHBI 1 BB MHOT/IA AaTh BOJIIO CBOMM YYBCTBaM U 0€33a00THO pasBliedbCs C BeceIon
KOMIIaHHUE?
MO3HO 1T CKa3aTh, 4YTO HEPBHI Y BAC YaCTO OBIBAIOT HATSHYTHI A0 Tpeena?
CrpiBeTe JTi BBI 32 Y€JIOBEKA KUBOTO U BECETOTO?
[Tocne Toro kak aeno caenaHo, 4acTo JIM Bbl MBICJIEHHO BO3BpAIIAETECh K HEMY U JyMaeTe,
YTO MOTJIA OBl CIeTIATh JTydIe?
UyBcTBYETE U BBI Ce0s1 HECTIOKOHHO, HAXOSICh B OOJBIION KOMIIAHUU?
briBaet nu, 4TO BHI IEpenaeTe Ciayxu?
briBaer nu, 4TO BaM He CIIUTCA U3-3a TOTO, UTO B TOJIOBY JI€3YT pa3HbI€ MBICITH?
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57,

32.

33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44,

45,
46.
47.
48.
49,
50.
51,

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

Ecnu Bel xoTuTe y3HaTh 4TO-1100, TO MPEANOYUTAETE HAUTH ITO CAMOCTOSITENFHO (B KHUTE
Y TIP.) HEeXKEJIN CIPOCUTD y Ipy3eit?

beiBaroT 11 y Bac cuibHbIE cepauedonenus’?

Hpasutcs nu Bam pabora, TpeOyromas cocpeaoToueHus?

BbIBaroT 7111 y Bac NpUCTYIIBI APOKU?

Bcerna nu Bbl TOBOpHUTE TOJIBKO IIPaBLy?

BbeiBaeT 1M BaM HENPHUATHO HAXOAUTHCS B KOMIIAHWH, TJ€ BCE MOAIIYYMBAIOT APYr HaJ
Ipyrom?

PazapaxkurensHbl i BbI?

Hpasurcs nu Bam pabota, TpeOyromas ObICTporo AeHcTBUs?

BepHo 511, 4TO BaM 4acTO HE JAIOT MOKOS MBICIH O Pa3sHBIX HEMPHUATHOCTAX M «yXKacaxy,
KOTOPbIE MOTJIM Obl IPOM30UTH, XOTSI BCE KOHUMIIOCH 0J1aronoay4yHo?

BepHo 111, YTO BBl HETOPOIUIMBEI B JABMKEHUSIX M HECKOJIBKO MEUINTEIIbHBI?

OmnaszpiBany i Bl KOTAa-HUOYIb Ha paOOTy UM Ha BCTpedy ¢ KeM-JIn60?

Yacro 11 BaM CHATCS KOLIMapbl?

BepHo 511, 4TO BBI Tak JOOUTE MOrOBOPHUTH, YTO HE YIYCKaeTe JI0O00ro yJoOHOro ciydas
no0ece10BaTh C HOBBIM Y€JIOBEKOM?

becniokosT u Bac kakue-HUOyb 6011?

Oropunnuch ObI BbI, €CITU OBl JOJITO HE MOTIIN BHIETHCS CO CBOMMU JAPY3bsIMU?

Mo2ete 11 Bbl Ha3BaTh ce0s1 HEPBHBIM YEIOBEKOM?

Ectpb 1 cpeny Bammx 3HaKOMBIX TaKUE, KOTOPHIE BaM SIBHO HE HPAaBATCS?

Moruu ObI BbI CKa3aThb, 4TO Bbl YBEPEHHBIN B ce0e uesoBek?

Jlerko nu Bac 3aJieBaeT KpUTHUKA BalllUX HEJJOCTATKOB WJIM Balleil paboThI?

TpynHo 1M BaM MOJNy4UTh HACTOALIEE YJOBOJIBCTBUE OT MEPONPHUATHIH, B KOTOPBIX
y4acTBYET MHOI'O Hapojaa?

becniokouT 1 Bac 4yBCTBO, UTO Bbl YEM-TO XyXe Jpyrux?

Cymenu OBl BBl BHECTH OKMBJICHHE B CKYYHYIO KOMITAaHHUIO?

bbIBaet 11, 4TO BBl TOBOPUTE O BelllaX, B KOTOPBIX COBCEM HE paz0upaerech?

becriokonTech 11 Bbl O CBOEM 310pOBBE?

JIrobuTe 1 BBl MOALIYTUTH HAJ| IPYTUMU?

Crpanaere 111 Bbl O€CCOHHMILIEH?

Oopabomka pe3y1bmamos

Knrou

DKcTpaBepcHst - MHTPOBEPCHUS:

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

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

Heiiporusm (amonroHanbHas cTabUIBHOCTD - SMOLMOHANIbHAS HECTAOUIBHOCTH):

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

«Ixana mxu»:

«a» (+): 6, 24, 36;

«mer» (-): 12, 18, 30, 42, 48, 54.

OTBeTHI, COBIIAIAIONINE C KIIOUOM, OIICHUBAIOTCS B 1 Oay.



BEnaHk oTBeTOB

DamunuAa, MMA, 0TYeCTED

Bozpact CbpazoeaHuWe
Homep OreeThl Homep OTBeThI Homep OTeeThI
He n/n na HeT He n/n na HeT He n/n na HeT

1 20 39

2 21 40

3 22 41

4 23 42

] 24 43

B 25 44

7 2B 45

g 27 46

9 28 47

10 29 45

11 30 49

12 A1 50

13 32 a1

14 33 52

15 34 53

16 35 54

17 36 55

18 37 56

19 35 57

¥ 3= H= n=

JlaGopaTopHas padora 2. CiocoObI mpeACTABIEHUSA CTATUCTHYECKUX TaHHBIX.

1. ITpoTokoJMpoOBaHNE JAHHBIX
Ecnu ncuxonor mMeer moj pyKoW NMEpCOHAIbHBIM KOMIIBIOTEP, 3a/ada MPOTOKOJIUPOBAHUS
3HAYUTENbHO Yynpoinaercs. JIro06oil mporpaMMHUCT MOMKET COCTaBHThb COOTBETCTBYIOIIYIO 0azy
JAHHBIX, U BCE HEOOXOAMMBIE CBEACHUS O Ka)KIOM MCIIBITYEMOM MOYXHO 3aHOCHTHh B KOMIIBIOTED.
HecomHeHHOe y100CTBO KOMIBIOTEPHOI'O BapUaHTa COCTOUT B TOM, YTO B JIHOOOH MOMEHT MOXHO
U3BJIEKaTh NHPOPMAIUIO 00 MHTEPECYIOIIEM HAC KOHTUHIEHTE UCIIBITYEMBIX — IO MOJy, BO3pPACTY,
COLMAJILHON IIPUHAJUICKHOCTH U Ap. IIpu OTCyTcTBUM TakoM BO3MOMKHOCTH Ha KaXA0ro
HCIIBITYEMOIO COCTABIISAETCA OTACIIBHBIA TPOTOKOI.
B nporoxone HeoOXonuMO oTMeHaTh (PAMUIMIO M MHULMAIIBI HCIIBITYEMOTO, TOJI U BO3pacT
(3a UCKJIIOYEHUEM CIIy4aeB aHOHMMHOIO OOCJIENOBaHUS, KOIZa YKa3bIBaKOTCS TOJIbKO WHHIIMAIBI,
noi U Bo3pacT). HecoGmonenne 3tux TpeOOBaHM J1elaeT HEBO3MOXKHBIM JAIbHEHIINN aHAIN3
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pe3yabTaToB (B TE€X CIydasiX, KOTJa HAC MHTEPECYET CBsI3b UCCIENYEMOI MTepEMEHHOM ¢ BO3pacToM
Y TIOJIOM HCITBITYEMBIX ).

Becbma kenmaTeNbHO YKa3bIBaTh B MPOTOKOJIE JATy HUCCICIOBAaHUSA. DTO OCOOCHHO BaXKHO B
TEX CIIy4asX, KOTJa HWCCJICAOBAaHHE OAHOM W TOW K€ BBIOOPKH IMPOBOAMTCS IMOBTOPHO (TIEPHOI
BpeMeHI/I MG)KI[Y HOBTOpHBIMI/I HUCCICAOBAHUAMU, HaHpI/IMep, IBC HEACIU WU HOJII‘OI[a) UMECT
00JIBIII0E 3HAYCHHE, OCOOCHHO KOTJ[a pedb UACT O JCTSX.

B HekoTophix ciydasx HEOOXOAMMO YKa3blBaThb BpEMsl CYTOK, KOIrJa IPOBOJIUIIOCH
nccaenaoBanue. Tak, HEKOTOPBIE TICUXOJOTUYECKHUE M TICUXO(PU3UOTIOTHICCKUE TIEPEMEHHBIC (BpeMs
CCHCOMOTOPHOW peaKIMH, KOHIICHTPAIMs W TEePEKII0YaeMOCTh BHUMAaHUS, 00BEM OINMEpaTUBHON
NMaMATH U Jp.) B 3HAYUTEIBHOM Mepe 3aBHCIT OT YPOBHS aKTUBHOCTHU CyOBEKTa, CTEICHH €ro
YTOMIJICHHUSI, KOTOPBIE JJaJIEKO HE OJIMHAKOBBI B Pa3HOE BPEMs CYTOK.

[Ipu HEOOXOAMMOCTH B MPOTOKOJE CIIEAYyeT OTMEYaTh YCJIOBHs OIbITa (TIPOBOJIUIOCH JIK
HCCIICOIOBAHUC I/IHI[I/IBI/II[yaJIBHO HnJIN B rpynne, HaJIMYUEC BHCIIHUX IIOMECX U T. I[.). BCC ;[pyrne
JAHHBIE O KaXJIOM MWJIM OTACJIbHBIX HMCIBITYEMBIX HCCJIEAOBATEb OTMEYAeT I10 CBOEMY
YCMOTPEHHIO, T. €. PUKCUPYETCSI TO, YTO MICUXOJIOT CUUTACT HanboJiee BaXKHBIM.

2. CocTaBJieHne CBOAHBIX TA0 ML (TA0yIUPOBaHHE TAHHBIX)

Hcnonb3oBaHne  WMHIWBUIYAIBHBIX  MPOTOKOJIOB  JJIS  MaTeMaTHU4ecKol  00paboTKu
pe3ynbTaToB HE O4eHb yA0OHO. /[ Toro, 4ToOBl MpenCTaBUTh MaTepuan B Oojiee KOMIAKTHOM
BHJIE, TAHHBIC CBOJISTCS B UTOTOBYIO TAOJIHITY CICAYIONIETO BUIA:

NeNe | ®amunus, ums, [pyrue nannusie Nccenenyemslii
/11 OTYECTBO (eci HEOOXOIUMO) MOKa3aTellb
1
2
3
n

B psane cimydaeB mepen COCTaBICHHEM CBOAHON TaOJHIBI TPOBOIUTCS PAHIMCUPOBAHUE
OdanHvix. OHO, B YACTHOCTH, HEOOXOIMMO TPHU OIpeeIeHnH KBaHTuiel (cM. moapaszaen 3.3). s
3TOTO JAaHHBIC BBICTPAMBAIOTCA B OOIIMI P TO HCCIEAYeMOMY IpPH3HAKy B TOPSIKE €ro
BO3pacTanus (WM yObIBaHMS) CIAEAYIOMIMM 00pa3oM: x1 < x2 < x3 < ... <X, (w1 Ha000pOT), Tae N
— oO1ee yucio 3HaYeHU mpu3Haka (00beM BHIOOPKH). 3HAK «MEHbIIE WM PaBHO» MpeJIoiaraer,
YTO Y pa3HbIX HCIBITYEMbIX MOTYT BCTPEUAThCS OAMHAKOBBIEC 3HAUEHUS IEPEMEHHOM.

WMHorna make MTOTOBBIE TAONHIBI MOTYT OKa3aThCs JOBOJBHO TPOMO3JIKAMHU M HE BIIOJHE
yIOoOHBIMU /7Sl anbHeimeld o0paboTku. B 3ToM ciydyae marepuan MOXHO clenath emie Ooiee
KOMITAaKTHBIM, COCTABJISIS YaCTOTHBIC TAOIHIIBI.

3aoanue. CoctaBuTh TaONMIy HCXOAHBIX JAHHBIX IO pe3yjbTaTaM METOIUMKH AM3eHKa,
MIPOBE/IEHHOM B TpYIIIE.

JlabopaTopubie padoTsl 3-4. [lcuxosnornueckoe n3mepenue. U3mepuresibHbie MIKAJbI.

Bonpocs! nuist 06cyxneHus:
1. Posb 1 MeCTO ICUXOJIOTUYECKOTO U3MEPEHUS B HKCIIEPUMEHTE.
[ToHsATHE ICHXOIOTUYECKOTO U3MEPEHMUS.
KoMmoneHTsI npoiiecca NCUX0I0rHueCcKOro N3MEpEHHUS.
Mertposorus ¥ Teopus OIIHOOK.
Buasl nzamepenuii.
N3mepuTenbHble MKanbl. TUIIBI N3MEPUTENBHBIX IIKAJI.
. Knmaccugukanus MeTo10B ICUX0JIOTHYECKOTO U3MEPEHUSI.
anamnenu}l na memy «lllkanvl uzmepenuiiy
Jlist Kax10ro U3 MpUBEICHHBIX HUKE MCCIIEI0BaHUMN OMpeeInTe, Kakas 1IKaja n3MepeHui
ObUIa MCII0JIb30BaHa MPU U3MEPEHUH XapaKTEPUCTUK TIOBEICHHUS.
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1. Camim X04eT BBISICHUTH, 110 KaKUM MPEAMETaM JCTH PECITyOIMKAHIICB U JETH JEMOKPATOB
00JIbIlIE YCIIEBAIOT, TOUHBIM, T'YMaHUTAPHBIM WJIK YKOHOMUYECKUM.

2. ®pen peuIwsl UCCIENOBaTh, NEHCTBUTENBHO JIM KPBICHI, M3YYUBIIHE OJWH JTAOUPUHT,
M3y4atr BTOpPOl ObICTpee, ueM HeoOyueHHbIE.

3. JIxuMm mpeAnoaraeT, 4To ACTH OLICHST [IBETHBIC TEIEBU3MOHHBIE MPOrPAMMBI BHIIIE, YEM
4yepHO-0elble, a y B3pOCIbIX IIBET HE MOBJIMAET Ha OLEHKY.

4. HoHcu cuuTaeT, 4YTO COMATOTHI M3MEHSETCS C BO3PAaCTOM, M MpeAJiaraeT OMNpelessiTh
coMaToTuIibl y rpynimsl rojen B 10, 15 u 20 net no mkane lenmona.

5. Cro3aH U3y4aeT roTOBHOCTD JIFOJIEH [TIOMOTraTh OKPY’KaIOIUM U CUYUTAET, YTO OHA 3aBUCUT
OT MOT0/Ibl — BEPOSITHOCTh OKa3aHUs IOMOIIM B COJIHEYHBIN JICHD BBIIIE, YEM B TACMYPHBII.

6. JI>KOH X04eT y3HaTh, KAKOW U3 TSTH HOBBIX COPTOB IMHUBA OOJIBIIE MOHPABUTCS (T. €. OyaeT
olleHeH Kak Ne 1) mocTOsSSHHBIM MOCETUTENSIM ero Oapa.

7. OneH wu3ydaeT, KaK CTYACHTbl OLEHUBAIOT O€30IIaCHOCTh Ppa3JIMYHBIX 3/aHUM
CTyJeHuecKkoro ropojka. OHa mompocuia HECKOJbKHX CTYIEHTOB CJOXHUTh KapTOYKU C
HANMCaHHBIMU HAa HUX HA3BaHHUSIMH 3JIaHUH B CTOMKY, B KOTOpOH Hamboyiee Oe30macHbIC 3aHUS
pacnojaraiuch Obl CBEpXY, a HauMeHee 0e30I1acHbIe — CHU3Y.

8. IIsT cumTaer, 4TO JIOAM C CHHAPOMOM HABSI3YMBBIX COCTOSHUM CIEIAIOT MEHBIIE OIMOOK
B COCTaBIJICHUU JIaDOPATOPHBIX OTUYETOB MO CTaHAAPTY APA, 4eM 3A0pPOBbIE JIFOIH.

JlaboparopHasi padora 5. Teopusi BeposiTHOocTeil. CTaTHCTHYeCKHe THIOTE3bI M HX IPOBEPKa

CyIIHOCTh NPOBEPKU CTATUCTUYECKOW TMIIOTE3Bl 3aKJII0YAETCSd B TOM, YTOOBI YCTaHOBUTb,
COrJIaCyIOTCSl JIM OJKCIEPUMEHTAJIbHbIE JAaHHbIE W BbIABUHYTas THIOTE3a, JAOIYCTUMO JIH
pacxokJIeHue MEXJy T'MIIOTE30H U Pe3yabTaTOM CTaTHUCTUYECKOTO aHaiM3a 3KCIEPUMEHTAJIbHBIX
JAHHBIX 3a CYeT ciydalHbIX npuuuH? Takum oOpa3oM, CTaTUCTHYECKas TUIMOTe3a 3TO HayyHas
TUIOTE3a, JONYCKAIOIIas CTaATUCTUYECKYIO IIPOBEPKY, a MaTeMaTU4YeCcKasi CTaTUCTUKA 3TO Hay4yHas
OUCHUIUIMHA 3a/ladeil KOTOpOW sBIsieTcs Hay4yHO OOOCHOBaHHas MpPOBEPKa CTATUCTHUECKHUX
TUIIOTES.

[TomyueHHble B AKCIEPUMEHTaX BBHIOOPOUYHBIC JAHHBIE BCETJa OTPAaHUYEHBI U HOCAT B
3HAYUTEIBbHOW MEpe CIy4dalHbli XapakTep. MIMEHHO MO3TOMY Ui aHaldu3a TAKUX JAHHBIX U
UCTOJNb3yeTCsl MaTeMaThdeckas CTAaTUCTHKA, IO3BOJIIOIIAs  0000LaTh 3aKOHOMEPHOCTH,
MOJIy4E€HHBIE Ha BBIOOPKE, U PACTIPOCTPAHATh UX Ha BCIO T€HEPATIbHYIO COBOKYITHOCTb.

[TomquepkHeMm emie pa3, YTO TMOJYYEHHBbIE B pe3ylbTaTe HSKCHEPUMEHTa Ha KaKoW-INOO
BBIOOPKE JIaHHBIE CIIY)KaT OCHOBAHUEM ISl CYXJAECHUS O reHepajibHOW cOBOKymHOcTH. OJHaKo B
CWIIy JEWUCTBHUs CIydallHbIX BEpPOSTHOCTHBIX IIPUYMH OLIEHKAa [1apaMETPOB TI'€HEpaJbHON
COBOKYITHOCTH, CJI€JJaHHAs Ha OCHOBAHMM AKCIIEPUMEHTAIbHBIX (BHIOOPOYHBIX) JAaHHBIX, BCErJa
OyZeT CONpOBOXKIATbCA IMOTPEUIHOCTbIO, M IO3TOMY THOJOOHOTO pPOAA OLEHKH JIOJIKHBI
paccMaTpuBaThCsl Kak MPENOJIOKUTENbHBIE, & HE KaK OKOHYaTellbHble yTBepxkaeHus. [loqo0HbIe
IIPENIIOJIOKEHNS. O CBOWCTBAaX M IapamMeTpax IeHEpajlbHOW COBOKYIMHOCTH IOJIYYMJIM Ha3BaHUE
cmamucmuyeckux eunomes. Kax ykaspiBaeT ['.B. Cyxomonmbckuit: «llom craructuueckoit
TUIIOTE30M OOBIYHO MOHUMAIOT (OPMATIbHOE MPENOI0KEHNE O TOM, YTO CXOACTBO (WM pa3inyue)
HEKOTOPBIX MapaMeTPUUYECKUX WIN (PYHKIUMOHAJIBHBIX XAapaKTEPUCTUK CIy4yallHO WJIM, HaoOOpOT,
HECIIy4alHO.

CrarucTuyeckue runoTe3bl MoApa3IeisitoT Ha HyJIeBble U aJbTEpPHATUBHbIE, HANPaBJICHHbIE
Y HEHAIpaBJICHHBIE.

HyneBasi runore3a - 3To runote3a 06 oTcyrcTBuM paznnunii. OHa 0603HavaeTcs kak Ho u
Ha3bIBACTCS HYJIEBOM MOTOMY, 4TO comepkuT unciio 0: Xi- X=0, rae Xi, X, - conocTaBiseMbie
3HAYEHUS PU3HAKOB.

HyneBaﬂ THUIIOTE3a - 3TO TO, YTO MBI XOTHUM OHpOBepFHyTB, €CIIn nepe;l HaMH1 CTOHUT 3aJgayva
JI0Ka3aTh 3HAYMMOCTh pa3iuuuii. [IpHHATO CUWTATh, YTO HYJIEBas THUIOTE3a — OTO THIOTE3a O
CXOJICTBE.
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AJIbTepHATHBHAsI TUIIOTE3A - OTO TUIIOTE3a O 3HAYUMOCTH paznuunii. OHa o6o3HavyaeTcs kak Hj.

AnbpTepHaTMBHAs TMIIOTE3a - 3TO TO, YTO Mbl XOTHUM JOKa3aTh, IOITOMY HHOTAA €€
Ha3bIBAIOT 9KCNEPUMEHMANbHOU TUIIOTE301. AJTBTEpHATUBHAS IMIIOTE3a — IMIIOTE3a O Pa3IMyuu.

Takum 00pa3om, IPUHATHE HYJIEBOW TUIIOTE3bI CBUAETEIBCTBYET 00 OTCYTCTBHH Pa3IHuui,
a runotessl Hi - 0 HamMuuu pa3nuyuii.

beiBaroT 3ajaum, Korxa Mbl XOTHM J0Ka3aThb KaK pa3 HE3HAYUMOCTb Pa3IM4Mil, TO €CTh
MOATBEPAUTh HYJIEBYI0 rumoresy. Hampumep, ecnu Ham HYXHO YOEIUTHCS, YTO pa3HbIe
HCHBITYEMBIE ITOJIY4alOT XOTS U pa3IMuHble, HO YPAaBHOBEIIECHHBIE 110 TPYIHOCTH 331aHUS, UM YTO
SKCIIEPUMEHTAJIbHAS U KOHTPOJIbHAS BHIOOPKU HE Pa3IMYarOTCs MEXAY COOOM M0 KaKUM-TO 3HAYH-
MBIM XapakTepucTukaM. OnHAKO yallle HaM BCE-TaKu TpeOyeTcs A0Ka3aTh 3HAYUMOCHb PATUYUL
nbo oHu OGosee MHPOPMATUBHBI AJI1 HAC B MOMCKe HOBoro. HyneBas u anpTepHAaTUBHAS THUIIOTE3bI
MOTYT OBbITh HaNPaBJICHHBIMU ¥ HEHATIPABICHHBIMHU.

HanpasJ/ieHHbIe THIIOTE3bI
Ho: X1 He mipeBbImaer X,
Hi: X1 mpeBebrmaer X,
HenanpasjieHHbIE THIIOTE3bI
Ho: X1 He oTinyaercs ot X»
Hi: X1 otimmuaercs ot Xo

Ecnu Bl 3aMeTWIM, 4TO B OJHOM W3 TPy MHAMBHUAYaJIbHbIE 3HAYEHUS HCHBITYEMbIX IO
KaKOMY-JIM0O MPU3HAKY, HAlIpUMEp 10 COLMAIbHOI CMENOCTH, BBIlIE, a B APYrod - HUXKE, TO JUIs
MPOBEPKH 3HAYMMOCTH OSTHUX pa3IU4YMid HaM HEOOX0IuMO c(OpMyIHpOBaTh HaIpPaBICHHBIC
TUIIOTE3BI.

Ecnn Mbl XOTUM J10Ka3aTh, UTO B Ipymme A MoJ BIMSHUEM KaKUX-TO 3KCIEPUMEHTAIbHbBIX
BO3JCHUCTBUI MpoM30LLIM Oosiee BbIpaXEHHbIE W3MEHEHMs, 4yeM B rpynne b, To Ham Toxe
He00X0IMMO c(hOpMYITHPOBATH HAPABICHHBIC THITOTE3bI.

Ecnu jxe MBI XOTUM J10Ka3aTh, YTO Pa3INyYalOTCsl GOPMBI paclpesieeHus IpU3HaKa B Ipymie
A u b, To hopMynupyrOTCS HEHANpaBIEHHBIE TUTIOTE3bI.

ITpoBepka rumnore3 OCYILECTBISETCS C IIOMOLIbIO KPUTEPHEB CTATUCTUYECKOM OLIEHKH
pa3In4ui.

Boobmie roBops, mpu npunamuu uiu OmeepiHCeHUU 2SUNOme3 B03MOINCHbL pPA3IUUHbIE
6apuaHmol.

Hanpumep, ncuxosor mnpoBena BBIOOPOYHOE TECTHPOBAHME IOKa3aTeneld HHTEIUIeKTa Yy
Ipynnsl  MOAPOCTKOB W3 TOJHBIX W HENOJHBIX ceMmed. B pesynprare 0o0paboTku
9KCIIEPUMEHTAJIBHBIX JTAHHBIX YCTAHOBJEHO, YTO y MOAPOCTKOB M3 HEMOJHBIX CEMEN IOKa3aTelu
MHTEJUIEKTA B CPEITHEM HMIKE, YEM Y UX POBECHUKOB M3 ITOJHBIX ceMed. MOXKET JIM ICUXOJIOr Ha
OCHOBE ITOJIYYEHHBIX PE3YyJIbTaTOB CJIEJIaTh BBIBOJ O TOM, YTO HEIOJIHASI CEMbsI BEJIET K CHUKCHUIO
UHTEJJIEKTa Yy MoApocTKoB? IIpuHMMaeMblii B TakuX CllydasX BBIBOJ HOCUT Ha3bIBaHHE
cmamucmuyecko2o peuterus. Iloq4epKkHeM, 4TO TaKOe PEIIEHNE BCETa BEPOSITHOCTHO.

[Tpu npoBepKe rUMOTE3bl IKCIIEPUMEHTAIIBHBIE JAHHBIE MOTYT IPOTUBOPEYMTH runorese Hy,
TOI/Ia ATa TUIIOTE3a OTKJIOHSETCSI. B NMpOTMBHOM cilydae, T.€. €CIU 3KCIEPUMEHTAIbHbIE JaHHBIE
COIJIACYIOTCS C TUIOTE301 Hp, OHA HE OTKIIOHsETCA. YacTo B TAKUX CIIydasix TOBOPAT, YTO TMIIOTE3A
Hy npunnmaercss (XoTs Takas (QOpMYIMpOBKA HE COBCEM TOYHA, OJHAKO OHAa HIMPOKO
pacrpocTpaHeHa M Mbl €0 OyaeM IoJb30BaThcsl B AajbHedmiem). OtTcioga BUAHO, UTO
CTaTUCTUYECKasl MpOBEpKa TMIIOTE3, OCHOBAHHAs Ha 3KCIEPHUMEHTAIbHbBIX, BEIOOPOYHBIX JAHHBIX,
HEM30€KHO CBsi3aHA C PUCKOM (BEpOSATHOCTBIO) MPUHATH JIOXKHOE perieHue. [Ipy 3ToM BO3MOXKHBI
OIMOKN JBYX poJloB. OQuiudka nepeozo poda TIpOU30WUIET, Korja OyJeT MNPUHATO pelleHue
OTKJIOHUTH runote3y Ho, XOTs B A€MCTBUTEIBLHOCTH OHA OKa3bIBAaeTCsl BEPHOU. Quiubka emopozo
Ppooa Tpou3oineT Korga OyaeT MNPUHATO pelleHue He OTKIOHATh rumoredy Hp, Xxors B
JeWCTBUTENFHOCTH OHA OyzaeT HeBepHa. OueBUAHO, YTO M TPaBHJIbHBIE BBIBOABI MOTYT OBITh
MPUHATH TakXe B ABYX cllydasx. B OOJbIIMHCTBE CiyyaeB €QMHCTBEHHBIH NMyTh MUHUMHU3ALWU
OLIMOOK 3aKJTI0YaEeTCs B yBEIHMUEHUH 00beMa BEIOOPKH.
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Ynpasxicnenusa na memy «Quiuoku 1-20 u 2-20 pooar.

Jns Kaxaoro W3 CIEAYIOIIMX HCCIICIOBAHWM a) OINPEACIMTE HYJIEBYIO THIIOTE3y, O)
CeNaiTe MPEeanojoXKeHne 00 albTepPHATHBHOM THIOTE3€, T. €. H3J0XKHUTE BO3MOXKHBIA XOJI
UCCIIC/IOBAHMsI, B) OIUIIMTE PE3YJIbTaThl WCCICAOBAaHMS MpH OmmoOke 1-ro poga u T)
OXapaKTepU3YyHTE pe3yNbTaThI MPU OMIUOKE 2-TO poja.

1. B wuccienoBaHuu CIOCOOHOCTH JIIOJICH OMO3HATh JIOKb JKCHIIMHBI W MYXYHMHBI —
YYaCTHHUKHU UCCIICAOBAHUA NIBITAOTCA O6Hapy)KI/ITB O6MaH B 3aIlIlMCaHHBIX HAa BUJACO BBICKA3bIBAHUAX
KCHIIHMH (B OJJHHUX CIy4asiX OHU TOBOPST MPABIY, a B IPYTUX — OOMaHBIBAIOT).

2. B uccnepoBaHuy BOCTIPUSATHS MJIaIeHIIaM JA0T MPUBBIKHYTH K OOBIYHBIM U300paXKEHHUSIM
YEJIOBEUYECCKHX JIHUII, a 3aTEM MM TOKa3bIBAIOT HECKOJIBKO HETPABUIIBHBIC JIUIA, YTOOBI ONPEICIUTh,
BUJIAT JIM OHU pa3HULLY.

3. INanmeHTOB € menpeccueid u 6e3 Hee MPOCAT BBICKA3aTh MPEIIOI0KEHUE O TOM, CMOTYT
JI1 OHU TIPEOI0JCTh TAOUPUHT B YEIOBEYESCKUH POCT.

4. HeckoJbKO CIIOPTCMEHOB MPOXOJAT TPEHHUHT (DOPMUPOBAHUS 3PUTEIBHBIX OOpPa30B IO
HOBOU MCTOAHUKE HCIIOCPCACTBCHHO NICPEA TCM, KaK Oouth ne”anpTu. Ux PE3YyIbTaThl CPABHUBAIOTCA
C pe3yabTaTaMu IPYTUX CIIOPTCMEHOB, HE MIPOXOIUBIINX TPCHUHT.

JladopaTopnas padora 6. [leppuunasi 06padoTKa JaHHBIX

Ha nepBUYHOI CTaauu «CBIPBIE» CBEIECHMS T'PYHIIUPYIOTCS MO TEM WM UHBIM KPUTEPUSM,
3aHOCSITCS B CBOJHBIC TAOJHUIIBI, a JIJIS HATJISAHOTO MPEACTABICHUS JAHHBIX CTPOSTCS Pa3InIHbIC
auarpamMmbl U Tpaduku. Bce 3TH MaHMMYNSIIIMM  TO3BOJISIOT, BO-TIEPBBIX, OOHAPYXUTb U
JUKBHJINPOBAThH OIMIMOKH, COBEPIICHHBIC IPHU (PUKCAIIUU JAHHBIX, ¥, BO-BTOPBIX, BBIIBUTH U U3BSIThH
3 oOIIero MaccuBa HeINelNble JaHHbIE, IOJYYEHHbIE B pE3yJbTaTe HAPYLICHUS MPOLEAYPHI
o0cietoBaHMs, HECOOJIOICHUSI UCTIBITYEMBIMU MHCTPYKIMU U T. . KpoMe Toro, mepBudHO 0Opa-
OoTaHHbIC JaHHBIE, IPECTaBas B yIOOHOH i 0003peHus Gopme, JaroT UCCIIeJOBATEN0 B IEPBOM
MPUOMKCHUN TIPEJCTABICHUE O XapaKTepe BCEH COBOKYIMHOCTH JaHHBIX B IEJIIOM: 00 HX
OJIHOPOJTHOCTH—HEOJHOPOJHOCTH, KOMIAKTHOCTH—Pa30pOCAHHOCTH, UYETKOCTH—PAa3MbITOCTH H
T. O. Orta wHpOpMAIUS XOPOIIO YHTACTCS HA HATMSATHBIX (OpMax MPEICTABICHHUS JaHHBIX U
CBsI3aHa C MOHSATHUEM «PaCIpPEICICHUE JaHHBIX).

[long pacnpenejieHueM [JAHHBIX T[IOHUMAETCS HX PA3HECEHHOCTh IO KaTErOpHUsM
BBIPKEHHOCTH HCCIIEyeMOTo KauecTBa (MpU3HaKa). PasHeCeHHOCTh MO0 KaTeropusiM MOKa3bIBaeT,
KaK 4acTo (WA PEeIKO) B OMPEIEICHHOM MACCHBE JAHHBIX BCTPEUAIOTCS T€ WM WHBIE NMOKa3aTeIn
M3y4yaeMoro npusHaka. [1oaToMy Takoil BUA MpeAcTaBiICHUS JAHHBIX HA3BIBAIOT «PaCIpeaesieHuEM
4acToT». BBIpakeHHOCTh MpHU3HAKA, KaK BUICIM BBIIIE, MOXKET OBITh MPEACTaBICHA B OIEHKAX:
«eCTh — HET» UJIN «PAaBHO — HEPaBHO» (HOMUHATHBHbBIC JAHHBIE), «OOIbIIE — MEHbILE)» (TOPSII-
KOBBIE JJAHHBIE), «HACTOJIBKO-TO OOJIbIlIE WM MEHBIIE» (MHTEPBAJIbHBIE JaHHBIE), «BO CTOJIBKO-TO
pa3 Oojplle WIM MeHbIIe» (MpOmOpIMOHaNbHBIe MJaHHbIE). [lepBas KkaTeropus OIICHOK
MpeArnoiaraeT SBHYI JUCKPETHOCTh BBIPAKEHHOCTH HW3y4aeMOTO TIPH3HAKa, OCTaJIbHbIE —
HEMPEPBIBHOCTH (XOTSI ObI TEOPETUUECKH).

Tabéaunbl McXOAHBIX JAaHHbIX. OOBIYHO B XOJ€ HCCIENOBAaHUS HMHTEPECYIOIIUN
HCCIeIOBaTeNs MPU3HAK U3MEPSETCs HE Y OJIHOTO-/IBYX, @ Y MHOKECTBa OOBEKTOB (HUCIBITYEMBIX).
Kpome Toro, kaxaplii 0OBEKT XapaKTepU3yeTCsi HE OIHUM, a IEIbIM PSJAOM IMPU3HAKOB, HU3Me-
PEHHBIX B pa3HbIX MmKanax. OAHU MPU3HAKK MPEICTABICHb B HOMUHATUBHOM IIIKAJ€ U YKa3bIBAIOT
Ha TPUHAJICKHOCTh UCIBITYEMBIX K TOW WJIM WHOM rpyrmre (1Mo, npodeccusi, KOHTPOIbHAs WIN
SKCIIEPUMEHTAabHAs Tpynna U T. 1.). Jlpyrue npusHaku MOTYT OBITh MPECTABICHBI B TIOPSIKOBOM
WU MeTprdeckoi mkaie. [IoaToMy pe3ynbTaTsl U3MEpEeHHs 1715 JaTbHEHIIIET0 aHAIN3a Yallle BCero
MIPEJICTABISIOT B BUAE mabauysl UCXOOHbIX Oanubix. Kaxknmas cTpoka TakoW TaOMHIbI OOBIYHO
COOTBETCTBYET OJHOMY 00beKkmy, a KaXAbld CTOJIOCI — OJHOMY U3MEPEHHOMY npuszHaxy. Takum
o0Opa3oM, UCXOAHOW (OpMOI TpENCTaBICHHUS ITaHHBIX SBISETCS TaOnMUIlAa TUMA «OOBEKT —
npu3HaKky. B xone najpHEWIero aHaiu3a KaXAbli MPHU3HAK BBICTYMAET B KAaYECTBE MEPEMEHHOMN
BEJIMYUHBI, WU IPOCTO — NepeMeHHOll, 3HAUCHUSI KOTOPOU MEHSIOTCS OT 00BEKTa K 0OBEKTY.
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[Ipenmonoxum, TICHXOIOTa HMHTEPECYET COIMAllbHAs CIUIOYEHHOCTHh  JABYX
napajuleNIbHBIX KJIACCOB, pa3jMuMe B ATOM OTHOIIEHUU MaJbYMKOB U JEBOYEK U
3¢ (HEeKTHBHOCTh, MPOBEJACHHOTO B OJHOM U3 O3THUX KIACCOB  COIMAIBHO-
[ICUXOJIOTHYECKOro  TpeHuHra. Jliug u3MepeHus: COLMaIbHOW  CIUIOYEHHOCTHU
HCCIe0BaTeNb 3a/aBall KaXJAOMY YYEHUKY /0 M IOCJE TPEHUHTa OJAMH U TOT XKE
Bonpoc: «Kak yacTo TBoe MHEHHE COBIAJA€T C MHEHUEM TBOUX OJHOKIIACCHUKOB?).
Jlns oTBeTa y4yeHUKaM Mpejjiarajoch BbIOpaTh OAMH M3 MATH BapuaHToB: 1 —
HHUKOT/AAa, 2 — peaKo, 3 — 3aTpPyIHSIOCh OTBETUTh, 4 — 4YacTo, 5 — Bceraa.
Hcxomabie qaHHBIC UCCIIETOBAHUS TPEICTaBICHBI B Tabn. OOmas 4MCIEHHOCTh BCEX
ucneityembix N- 60. YnciaeHHOCTh Kiacca, ¢ KOTOpbIM poBoAuiics TpeHur, Ny = 30;
4qUCIIeHHOCTh Jpyroro kimacca — Ny = 30. IlepBbie nBa crosiOna TaOIUIBI —
nopsiAKOBbIN HOMep ucnbiTyeMoro (Ne) u @. M. O. [lanee cieayroT 4eTbipe CTOOIA,
COOTBETCTBYIOIIME YETHIPEM MHTEPECYIOLIUM UCCIEI0BATENS MPU3HAKAM: X1j — TIOJI
(HOMHHATUBHBIN), Xpj — KJacc (HOMHUHATUBHBIN), X3i - CaMOOILIGHKA 10 TPECHHHTa
(TIOPSIKOBBIN), X4i - CAMOOIICHKA TIOCIIE TPEHUHTA (MOPSIKOBBIN), T | — TeKyLHid
HoMep ucsiTyemoro (Mensiercst ot 1 10 N=60).

Tabnuia UCXOAHBIX JTAHHBIX.

1 2 3 4 5
) CamooueHka
Ne ®.1.0. Mo Kace To Tlocne
_ ] 2 3 4
l Wsanos U, O. ] H 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 Xy Xy Xai
60 IMerpos E. M. 1 i 3 3

Kak npaBuiio, aHaJIM3 TaHHBIX HAYMHASTCS C M3yYEHUS TOTO, KaK YaCTO BCTPEUAIOTCS TE WIIH
WHBIE 3HAYEHHUS WHTEPECYIOUIEr0 HCCeIoBaTeNsl TMpu3Haka (MepeMeHHOW) B HMMEHIIeMCs
MHOXECTBE HaOmofeHui. JJigs 3TOro CTposATcsS mabauyvl u epaguku pacnpeoenenus 4acmom.
Hepenko oHM SBASIOTCS OCHOBOW Ui TIOMYYEHHUS IIEHHBIX COJIEP’KATENbHBIX BBIBOJIOB
WCCIICIOBAHMS.

Ecnu mpu3Hak mpuHUMAeT BCEro JIMIIL HECKOIBKO BO3MOXHBIX 3HadeHui (1o 10-15), To
TabNMUIa pachpefesieHuss YacTOT TOKa3bIBae€T YaCTOTY BCTPEYAEMOCTH KaXKAOTO 3HAYCHUS
npu3Haka. Eciu yka3bIBaeTcs, CKOJIBKO pa3 BCTpPEUaeTCsl KakJ0e 3HaueHWe MpU3HaKa, TO 3TO —
TaONMUIA aOCONIOMHBIX YaCTOT pacIpeleNieHusl, €CIH YKas3bIBaeTcs [JoJs HaOJroaeHul,
MPUXOASIIUXCS Ha TO WM WHOE 3HA4YCHHE MPU3HAKA, TO TOBOPSAT 00 omHOCUMENbHBIX YACTOTAX
pacripenieneHusl.

AOCOmIOTHAS M OTHOCUTEIbHAS YACTOTHI CBSI3aHBI COOTHOIIICHUEM:

fo="Ta/ N;

riae f, — abcosroTHas yacToTa HEKOTOPOTo 3HAUEHUS Mpu3Haka, N — 4Kciao HaOJII0IeHHIA,
fo — oTHOCHTENbHAs YacTOTa 3TOr0 3HAYCHHS MpH3HaKa. OUeBUIHO, YTO CyMMa BCEX aOCOFOTHBIX
4acTOT paBHA 4uciy HaOmroAeHwii - N, a cymMMa Bcex OTHOCHUTENBHBIX YacToT paBHa 1. Hepemko
OTHOCHTEJIbHAS YaCTOTA MMPUMEHSCTCS JUISl OIEHKHA BEPOSTHOCTH BCTPEYAEMOCTH 3HAYCHHUS.

Bo MHOrmx ciydasx NOpu3HaK MOXKET NPUHUMATh MHOXECTBO Pa3lWYHBIX 3HAYCHUH,
HaTpuMep, €CIIM MBI H3MEpsieM BpeMsl peIlIeH s TECTOBOM 3a1aun. B 3ToM ciiydae o pacnpeneneHnu
MpU3HAKa TO3BOJIAET CYIOUTh mabauya Cepynnupo8aHHbIX YAcmom, B KOTOPBIX YaCTOTHI
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TPYIIHUPYIOTCS 1O pa3psiiaM WK WHTEpBaliaM 3HAYCHHM MTPU3HAKA.

Eme ogHol pa3HOBUAHOCTBIO TAOJUIl paCHpeesIeHUs SIBISIFOTCS TaOIUIbl pacIipeieeHus
Haxonjaennplx 4acToT. OHM TMOKA3bIBAIOT, KAK HAKAILJIMBAIOTCS YAaCTOTHI 1O MEPE BO3PACTAHUS
3HaueHU# mnpusHaka. HampoTuB Kakaoro 3HaueHUs (MHTEpBalia) YKa3blBa€TCA CymMMa YacToOT
BCTPEYAEMOCTH BCEX T€X HAOIIOJCHUM, BEIMYMHA MPU3HAKA Y KOTOPBIX HE MPEBBIIIAET JAHHOTO
3HauYeHUs (MEHbIIE BEPXHEH rpaHUIIbl JaHHOTO UHTEPBAJIA).

[Ipeanonoxxum, B TPYIIE UCIBITYEMbIX YHUCICHHOCTHIO 40 4YEIOBEK H3MEPEHO
BpeMs pEIllIeHHs TECTOBOM 3amaund. MakcuManbHOE BpeMs COCTaBUIO 67 CEKyHI,
MUHUMaIbHOE — 32 cekyHAbl. [locTpoeHue TabiuIpl pacipeieeHus] 4aCTOT B 3TOM
cllydae MPOU3BOJUTCS MOITAITHO.

[TocTpoeHue TabIUIBI CIPYIITHPOBAHHBIX YaCTOT.

1.  Omnpenenenue pazmaxa: 67-32 = 35.

2. Bribop xemaeMoro uucia paspsjioB U HMHTEpBaa pa3psnoB. Onpenensercs
pon3BoJbHO. OOBIYHOE YHUCIIO pas3psAnoB — OT 6 no 15. YaoOHBIM HHTEpBAIOM
pa3psI0B B HAILIEM CIIydae MOXeT ObITh 5. 35 menum Ha 5, moiydaeM 4uciio pa3psaoB
— 7. YuuTeiBas, 4To HauuHaTh Jyduie ¢ 30 unu ¢ 31 u 3akaHuuBarh Ha 69 unm 70,
yrounsieM pazmax (70-30 = 40) u uucno pazpsuos (40/5 = 8).

3. Omnpenenenue rpanuil pa3zpsaoB. Eciu mMel HauneM ¢ 30, To mepBblid pa3psn
oynere 30 mo 34, Bropoid — ¢ 35 10 49 u T. 1., 10 BocbMOro — ¢ 65 110 69. I'paHuIs!
COCETHUX Pa3psI0B HE JIOJDKHBI COBNAAATH!

4. [ToacueTr 4acTOT BCTpEUaEMOCTH 3HAYCHUN TPU3HAKA JIJIS1 KaXKA0r0
HMHTEpBaJa.
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 —

Jis Oonee HArIsiAHOTO TPEACTABICHUS CTPOUTCA TpauK paclpeleseHUus] 4acTOT WU
rpadK HaKOIJIEHHBIX YAaCTOT — TUCTOrPaMMa WM CIUIaKEHHAasi KpUBasi paclpeIeIeHUs.

T'ucmozpamma pacnpedenenun uwacmom — 3TO CTOJOMKOBAs JuarpamMma, KaxJIbli
CTOJI0€1l KOTOPOM ONMMpaeTCsl Ha KOHKPETHOE 3HAYeHME NMpU3HAaKa WM pa3psiAHbIA MHTepBai (U1
CTPYNIIMPOBAHHBIX YacToT). BeicoTa cronduka mNponopuUuMOHaNbHA YacTOTE BCTPEYAEMOCTH
COOTBETCTBYIOILLETO 3HAUYEHHUS. [ UCTNOZPAMMA HAKONAEHHbIX YACMOm OTIMYAETCS OT THCTOTPaMMBbI
pacnpezieNieHus: TeM, YTO BbICOTa KaXJI0ro CTOJOMKA MPONOPLIUOHATIbHA YaCcTOTE, HAKOIUIEHHON K
JaHHOMY 3HaueHuto (uHTepBany). OOBIYHO cTONOMKOBas  JMarpamMma  HMJUTIOCTPUPYET
pacnpejieieHue 4acToT Uil AMCKPETHBIX JAaHHBIX, @ B CIyyae HENPEPHIBHBIX JAHHBIX OHA
npeoOpasyeTcst B cTyleH4aryio auarpammy. CieayeT oOpaTuTh BHUMaHHUE Ha TO, YTO BCE YYACTKU
(cTonOukM) CTyneHYaToll JuarpaMMbl pacloiOXeHbl BIUIOTHYIO JpYyr K Jpyry (YucioBble
NEepEMEHHbIE Ha OCH a0CIMCC THCTOrPaMMBbl TUIITYT HPOTHUB LIEHTPATbHOIN OCH KaXKI0T0 Y4acTKa).

Yactora
euibopa

40—

— YacroTa
k suGopa

25 7

20 -
16

10+




Puc. 1. luarpamma Puc. 2. 'ucrorpamma
[Toctpoenue nonuzona pacnpeodenenus yacmom HaAIOMUHAET IOCTPOEHUE TUCTOrpaMMbl. B
IMCTOTPaMMeE BEpIIMHA KaXKAO0Iro CTOJ0LA, COOTBETCTBYIOIAs YAacTOTE BCTPEYAEMOCTH JIaHHOTO
3HaueHus (MHTepBaja) MPU3HAKA, — OTPE30K NpSIMOM. A Ui IOJWIOHA OTMEYAETCSl TOUKa,
COOTBETCTBYIOLIAs CEpeJUHE ITOro oTpe3ka. Jlanee Bce TOUKM COeIMHSIOTCS IOMAaHOU JIMHUEH.
BmecTo rucrorpaMMbl MM TIOJMIOHA YacTO HM300paXkaloT —CrIAKEHHYIO — KPUBYIo
pacripeieJIeHUs 4acToT.

YacroTa YacToTa
25 7 25 7
20 A 20 -
15 15
/
10 10 -
5 5 -
T T T T T T T T T T 0 T T T T T T T —
15 16 17 18 19 20 21 22 23 24 Oeer 15 16 .17 18 19 20 21 22 23 24 Hser
Puc. 3. ITonmuron pacipeaciICHuAa Puc. 4. KpI/IBaH pacipeaciaCHuA

Tabmuupl © rpaguKu pacrpeleNieHuss YacTOT JAlT BaXHYI0 IPEBAapPUTENIBbHYIO,
UH()OPMALHIO O popMe pacnpedeneHUs NPU3HAKA: O TOM, KAKHE 3HAYCHUS BCTPEUAIOTCS Pexe, a
KaKMe Yalle, HacKOJbKO BbIpakK€HAa HM3MEHUYMBOCTh NpHu3HaKa. OOBIYHO BBIACISAIOT CIEAYHOIINE
TUNUYHbIE (opMmBl pacmpeneneHus. Pasnomepnoe pacnpedenenue — KOTAAa BCE 3HAUYCHHS
BCTPEYAIOTCS OJIMHAKOBO (MJIM OYTH OAMHAKOBO) YacTo. Cummempuunoe pacnpeoeneHue — KOrjaa
OJIMHAKOBO YacTO BCTpEYalOTcs KpalHue 3HaueHUs. Hopmanvhoe pacnpedeneniie — CUMMETPUIHOE
pacripesieieHue, y KOTOpPOro KpaiHue 3HaueHHsl BCTPEYaloTCs PEJKO M 4YacToTa IOCTENEHHO
MOBBIIIAETCS OT KpaHUX K CEpeMHHBIM 3HAUYEHHSIM NpU3HaKa. AcummempuyHvle pacnpeoeieHus
— Jesocmoponnue (C TpeobiajaHueM YacTOT MallblX 3HAuyeHuil), npagocmoponnue (¢ mpe-
oOmaganreM 4actoT OoJibpinmux 3HaudeHwid). K moHATHIO (OpMBI pacrpenenieHus Mbl €lie He pas3
BEpPHEMCS, TPEXKJEe BCEr0 — B CBSI3M C HCIHOJIb30BAHHEM B IICUXOJIOTUH HOPMAJILHOTO
pacmpezneneHus Kak 0coboro 3TaoHa — CTaHJapTa.

Vxe camu mo cebe Tabnuubl U rpaduku pacupeleseHus] MpHU3HaKa MO3BOJSIOT JeNaTh
HEKOTOpbIE COJEpKaTeNbHbIE BBIBOJABI NPHU CPABHEHWW TPYI HCHIBITYEMBIX MEXIY COOOM.
CpaBHUBasl pacnpesieleHns, Mbl MO)KEM HE€ TOJBKO CYAMTh O TOM, KaKMe 3Hau€HHs BCTPEYAIOTCS
yamie B TOW WJIM WHOW Tpymme, HO ¥ CpPaBHUBATh TPYNIBl IO CTENEHU BBIPAKEHHOCTH
WH/IMBUYAIBHBIX PA3IUUUi — usmMeHuusocmu o JaHHOMY NIPU3HAKY.

Tabnuibl 1 TpadMKU HAKOTUIEHHBIX YacTOT MO3BOJISIOT OBICTPO TIOIYYUTH JOTIOTHUTEIHHYIO
MH(OPMAIIHIO O TOM, CKOJIBKO HCTIBITYEMBIX (MM Kakasi MX JOJIs1) UMEIOT BBIPa)KEHHOCTh MPU3HAKa
HE BBIIIE OMNpeeNieHHOro 3HadeHUs. Clemyer OTMETHTh, YTO ISl CPaBHEHUsS TPYII pa3sHON
YHUCJICHHOCTH CIIEAYyeT UCIOIb30BATh TAOIUIIBI U TPA(UKH OTHOCUTENIBHBIX YaCTOT.

B rpynne roHomel u rpymnmne AEBYIIEK M3MEpPEHa TPEBOXKHOCTh MPHU MOMOIIM TECTOBOM
mkanel. [lo pesynpraTaM M3MEpeHMH IOCTPOEHBI CIJIA)KEHHBIE TI'padUKU paclpeneneHus
f OTHOCHUTENBHBIX YacTOT OTHENBHO JUIS FOHOIICH U
neBymek (cMm. pwuc.). CpaBHHMBas rpaduku, MOXKHO
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ceNaTh COJIEpKaTelbHbIC BBIBOABI KaK 1O YPOBHIO BBIPAXEHHOCTH, TaK M 1O HWHIUBUIYaTbHOU
W3MEHYHMBOCTH TPEBOXXHOCTH y FOHOIICH M JIeBYyIIeK. Tak, IOHOIIM B CPEIHEM MEHEE TPEBOXKHBI,
geM JeBYIKUM. Ho WMHIWMBHIyanbHBIC Pa3iudus — WU3MEHYHMBOCTh — IO TPEBOXKHOCTH BBIIIC Y
IOHOIIIEH, YeM y JCBYIIIEK: IEBYIIKH B 3TOM OTHONICHUH 0OJIee TOXO0XKH JIPYT Ha JpyTa.

Tabnuubl conpaxceHHOCmU, UMW Kpoccmadynayuu — HTO TaOIMIBI  COBMECTHOTO
pacrpeieieHus: 9acToT JIBYX U 0oJiee HOMHHATUBHBIX MPU3HAKOB, N3MEPEHHBIX HA OJIHOW TPYIIIe
00BEKTOB. DTH TaOIUIIBI TO3BOJISIIOT COTIOCTABUTH ABa WU Oosee pacnpeneneHus. CTon0Ibl Takoi
TaOJIUIIBI COOTBETCTBYIOT KATETOPHUAM (TpaiallisiM) OJTHOTO HOMHHATUBHOTO TIPU3HAKA, & CTPOKH —
KareropusiM (TpajanusM) IPYroro HOMHHATHBHOTO Mpu3Haka. EciM HOMUHATHBHBIC MPHU3HAKU
BHECCHBI B JJICKTPOHHYIO TaOJMIly HCXOIHBIX IAHHBIX, TO TaOJHIly CONPSHKEHHOCTH MOYKHO
MOCTPOHTH, BOCIIOJIB30BABIINCh (QyHKIHeH «KpoccraOymsanus» OMHOTO W3 CTaHJAPTHBIX
CTaTUCTHYCCKUX MakeToB (Hampumep, Crosstabs — B SPSS). Koneuno, TabiauIbl CONPSIKEHHOCTH
MOTYT BKJIFOYaTh HOMHHATHBHBIE MIPU3HAKYU, HMEIOIIME U 00Jiee ABYX rpaialiuil.

B oxpHOM M3 ucciienoBaHM M3ydalach CKJIOHHOCTH JIFOJICH IepenaBarh IIOXHE
WIH XOpOIIWEe HOBOCTH. Ha BETPOBBIX CTEKIaX aBTOMOOWIIECH, NMpPUIAPKOBAHHBIX Y
MMOYTOBBIX SIIIUKOB, OBUTA OCTAaBJICHBI IMOYTOBBIC OTKPHITKM C yKa3aHUEM ajpecara
(Bcero — 180 miT.), comepkamue JHOO HEUTpadbHBIE (XOpoIIHe), JTUOO IIOXHE
HOBOCTH. B KauecTBe IJI0X0H HOBOCTH HCIOJIB30BAIOCH COOOIICHUE O CYNPYKECKOU
HEBEPHOCTH cympyra (cympyrd) — moiy4arenas cooOmienus. B mporecce
WCCJICIOBAHMS TOJICYMTHIBATIOCH KOJUYECTBO OTIPABICHHBIX OTKPBITOK, JOIICIIHX
70 YKa3aHHOTO ajpeca. Pe3ynbTaThl MpencTaBieHbl B TaOIHIle — B BHJE TaOJIUIIbI
COTPSKCHHOCTH YacTOT JIByX HOMHHATHMBHBIX NPU3HAKOB: HOBOCTH (JIBE T'pajlallvu:
II0Xasi — XOpOIliasi), COOOLICHHEe (IBE I'paJalyiu: OTIPABICHO — HE OTIPABIICHO).
Kak Bumute, Tabnmuma gaeT OCHOBAaHUE JEJIaTh BBIBOJA O TOM, YTO JIFOJIU C MCHBIICH
OXOTOM OTIPABIISUIH OTKPBITKH, COACPIKAIINE TUIOXHE HOBOCTH.

TabOnuna
3aBUCHUMOCTH pacIpe/ielIeHHs] OCTaBICHHBIX U MOMYYEHHBIX OTKPHITOK OT UX COZIEpPKaHUS

CoobieHus
OTNpABNEHO HE OTIPAaBIeHO
HoRocTs Xopowas 35 25
TMinoxas 23 97
h) 38 : 122

3aoaua 1. Onpeodenenue ocobennocmeil pacnpeoeneHus OUCKPEmHbIX OAHHbBIX.

1.1. B TpexThics4yHOM KOJIeKTHBE ObUTH BbIOpaHbl 100 uenoBek, KOTOpbIE AaBajal OTBET Ha
BOIIPOC: «KaKoW IBeT BbI mpeanouutaere?». [Ipeanonaranocs 6 BapuanToB: Oenbiii (b), yepHbIi
(1), xpacuswii (K), cunmit (C), zenensiii (3), xenteiii (OK). B nmanHoMm cimyudae 1BeT — 3TO
CaMOCTOSITENTbHAsI KaTerOpusl BRIPAXEHHOCTH TPH3HAKA «OKpacKa». BBUTH MOIydeHbl Cleayronue
pe3yabTatel (Tadm. 1).

1. PaccuuraiiTe OTHOCHTENBbHYIO U HAKOIUICHHYIO YacTOTHI, a Takxke % BCTPEYaEMOCTH
OTBETOB B BHIOOPKE.

2. Iloctpoiite quarpammy pacrpeaeaeHus: abCOMOTHBIX YacToT.

3. Caenaiite BBIBO/IBI 00 OCOOEHHOCTSIX pacIipe/ieIeHUs] OTBETOB B BBIOOPKE.

Tabmnma 1.
Hroru onpoca
[{BeT KonngecTBo BRIOOPOB
AbcomotHas | OTHocuTenbHas | Hakonnennas %
vactoTa (f,) gactota (fo) | wactora (four)
b 8
q 6
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K 21
C 20
3 34
XK 11
Cymma 100

1.2. Ha Tpex pa3HbIX, AOCTATOYHO OOJNBIIUX TPYIMIAX HCIBITYEMBIX H3ydallaCch Ua-
THOCTUYECKasl IEHHOCTh, METOAMKHU M3MEpPEHUsl KpeaTUBHOCTU. MeTonuka npeacrasisiia coooi 10
3a/laHi, KOTOpbIE€ MCHBITYEMbIE pellaii 32 ONPEACIICHHBIM MPOMEXKYTOK BpPEMEHHU.
DUKCHPOBATIOCh KOJUYECTBO pPEHICHHBIX 3amaHui (MuHuMym — 0, makcumym — 10). Tlo
pe3yibTaTaM HuccieoBaHusl Oblla mocTpoeHa Tadn. 1, mo3Bojsionias CpaBHUTH TPU TPYIIIBI MO
pacnpe/iesieHn0 OTHOCUTENIBHBIX YacTOT (B MPOLIEHTAaX ) OKa3aTelnel KpeaTUBHOCTH.

Tabmmma 2.
Tabnuia pactipeiesieHus pe3yIbTaTOB U3MEPEHUS KPEaTHBHOCTH B TPEX TpyIIax
PeleHHble 3a0aHUs OTHOCHTEAb:HEIE HacTOTHI (%)
Tpynna | rpysina 2 rpynna 3
0 i 10 0
1 4 20 0
2 3 30 1
3 1¢ 30 2
4 20 5 3
5 30 3 4
6 20 I 10
7 5 0 15
8 3 0 25
9 1 0 25
10 1 [} 15
1. Jlns xakod W3 rpynm 3aJaHusi ObLIM CIMIIKOM JIETKWE, a A1 KaKOM — CIHIIKOM
TpyaHbIe?
2. B kakoii rpynme HaOmogaeTcs HamOOJbIIAs, a B KaKOM — HaWMCHbINAS HWH-

IUBUAYallbHAsI U3MEHUUBOCTh PE3YJIbTaTOB?

3. B oTHOmIEHMHM KakoM IpymIibl, Ha Ball B3[JIAJ, METOAMKA MOXET UMETh HauOOJIbLIYIO
JMarHOCTHUYECKYIO [IEHHOCTh — TOYHEE U3MEPATh MHAUBUAYAJIbHbBIE PA3IUUUs?

3aoaua 2. Onpedenenue ocodennocmeil pacnpeoenenHus 0isi HenPEPLIBHBLIX OAHHbBIX.

B ommitax B.K. Taiiger  yuactBoBasio 96 wucmbiTyembix. Omnpenemnsiicss — IBET
M0CJIeI0BaTeNbHOTO 00pa3a BOCIPUATHS HACBIIIEHHOTO KpacHOro IBeTa. C 3TOH LeNblo KakIbIi
UCIBITYEMBbIH B TEUEHHE OJHON MHHYTBI pacCMaTpuBaj OKpAIIEHHbIH B KpacHbIN I[BET oOpasel, a
3aTeM MEePeHOCHJI B3I Ha OeJblil AKpaH, TJe BUAEN KPYr B JOMOJHUTEIbHBIX LBeTaxX. PagoMm c
HUM HaXOJWJICS I[BETOBOM KpYr' C Pa3HOOKPALIEHHBIMH CEKTOpaMH, Ha KOTOPOM HCIBITYEMbI
JOJDKeH Obul BbIOpaTh TOT 1LBET, KOTOPBIM COOTBETCTBOBAN IIBETY BO3HMKILEIO Yy HEro
nocjenoBarenbHOro oopasza. Ilpu 3ToM ucHbITyeMbli HEe Ha3blBaj LBET, a JIHUIb €r0 HOMEp B
1IBETOBOM Kpyre. L[BeToBOI1 Kpyr HOpMUPOBAaH TaKUM 00Pa30M, YTO COCEAHME 1IBETA OTIIMYAIOTCS B
HEM JpYyT OT Apyra Ha OAMHAKOBO 3aMeYaeMylo BeanunHy. Clie10BaTeNbHO, [IBETOBOM KPYT MOXKHO
paccMaTpuBaTh KaK MHTEPBAIbHYIO IKaly. Hapsiny ¢ 3TUM LIBETOBOM KpYr XapakTepu3yeTcs U elle
OJTHUM CBOWMCTBOM. B uacTHOCTH, MOXXHO ceOe NpeACTaBUTb, YTO MEXAY JBYMs COCEIHHUMHU
[[BETaMHU, HalpuMep MeEXAY 3€JI€HOBATO-TOIyObIM M T0JIyOOBaTO-3€JIEHBIM, HMEETCS ellle
MHOKECTBO HE 3aMEYacMbIX YEJIOBEYECKMM IJIa30M I[BETOBBIX IE€PEXOAOB. B 3TOM cMEbICIE
L[BETOBOM KpPYT MpeAcTaBiisieT co00il mpuMep HenpepblBHON nepeMeHHo. DakTuuecKu ke UCIIbI-
TyeMble BCerja BBIACISIOT KOHEYHOE YHUCIO LBETOBBIX OTTEHKOB M IIOITOMY CBOM BBIOOp
OCTaHaBJIMBAIOT Ha KOHKPETHOM HoOMepe (WM Ha3BaHMM) IBeTa. B paccmarpuBaemMom
HKCHEPUMEHTE UCIBITYEMbIE ONPEIEISUTN CBOM MOCIeIoBaTeIbHbIN 00pa3 B AuanazoHe ot Ne 16 —
3eJIeHOBaTO-Toy00i 1BeT m0 Ne 23 — sxenroBaro-3eneHbidi. [logydeHHBIE TaHHBIE MOXHO
TabyJIMpOBaTh, YTO U CAENaHO B Tabuule 3.

Tabmwna 3.
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10CJIeIOBATENbHBIN 00pa3 yacToTa BeIOOpa 11BeTa oOpasza
16 2
17 7
18 15
19 26
20 22
21 15
22 8
23 1
Cymma 96

1. PaccuntaiiTe OTHOCUTEIbHBIE U HAKOTIJICHHBIE YaCTOTHI JIsl JAHHOU BBHIOOPKH.
2. Iloctpoiite rucTorpaMmy, IOJUTOH U KPUBYIO PACIPEICIICHUS IEPBUYHBIX PE3YyJIbTATOB.

JladopaTropnasi padora 7. MeToabl ONMCATEIbHOI CTATUCTUKHA

Bropuunasi o0paGoTka 3aBepiiaeT aHalW3 JaHHBIX M TOJrOTABIMBACT HX K
CHCTEMATH3MPOBAHUIO 3HAHWI HAa CTAJMUAX MHTEPIPETAIlMM U BBIBOJOB. B OCHOBHOM BTOpHYHAs
00paboTKa 3aKITF0YAETCs B CTATUCTHYECKOM aHAJIM3€ UTOTOB IIEPBUYHOM 00paOOTKH.

Bmopuunan o6padomka BKI04aeT B ce0sl TP OCHOBHBIX KPYITHBIX OJIOKA, Ha3bIBAEMbBIX
HEPBUYHBIMH OMUCATEILHBIMHI CTATUCTUKAMM: 1) BBIYUCIICHHE MEP YeHMpaibHoU mendenyuu (AT
JIOKaJIM3alliK ), 2) BhISIBICHUE Mep usmenuusocmu (WU paccenBanus); 3) mepol cesizu (Wn
KOPPEIISLIIH ).

K mnepBuuHbiM onmcaTerabHbIM craTucTHkaM (Descriptive Statistics) oObiuHO OTHOCST
YHCJIOBbIE XapaKTEPUCTUKH paclipe/ielIeHUs] U3MEPEeHHOTo Ha BbIOOpKe mpu3Haka. Kaxnas takas
XApPaKTEPUCTUKA OTPAKAET 6 0OHOM YUC/I060M 3HAYEHUU CBOWCTBO PACIPENCIICHUS MHOMCECMEa
pe3ynbmamog usmepeHua: ¢ TOUKU 3PEHUS UX PACHOI0MCeHUA HA YHCIOBOH ocu JIH0O0 C TOUKH
3peHusi ux wusmenuyueocmu. (OCHOBHOE HA3HAYEHHE KaXJIOM M3 MEPBUYHBIX ONUCATEIbHBIX
CTaTUCTHK — 3aME€Ha MHOJKECTBA 3HAUYEHUH NpH3HaKa, U3MEPEHHOI0 Ha BbIOOpPKE, OAHUM UYUCIOM
(HampuMmep, CpelIHUM 3Hau€HUEM KaK Mepoil LeHTpajabHOW TeHJeHuuH). KommakTHOe ommcaHue
Ipynnsl IOpU TOMOIIM IEPBUYHBIX CTATUCTUK IO3BOJISIET MHTEPIPETUPOBATH  PE3YJIBTATHI
U3MEpEeHUil, B YaCTHOCTH, ITyTEM CPaBHEHUS MEPBUYHBIX CTATUCTUK PA3HBIX TPYIIIL.

1. Mepbl HeHTPaJAbHOH TeHJAeHUUH (M. L. T.) — 3TO BEIMYUHBI, BOKPYI KOTOPBIX
IPYNIHUPYIOTCS OCTajJbHbIE JaHHbIE. OJTU BEJIMYMHBI SBJSIOTCS Kak Obl 000OMIAIONIMMHU BCIO
BBIOOpPKY IOKa3aTeNsIMH, YTO, BO-TIEPBBIX, MO3BOJSET MO HUM CyIUTh O BCeH BBIOOpKE, a BO-
BTOPBIX, Ja€T BO3MOKHOCTh CPAaBHUBATh Pa3HbI€ BEIOOPKH, pa3HbIE CEPUH MEXAY COOOM.

K mepam yenmpanovhoii menoenyuu OTHOCATCS: cpeqHee apudmMeTnyeckoe, MeIMana, MoJa,
CpeIHee reOMEeTPUIecKoe, CpeJHee rapMOHUYEeCcKoe. B CuXo0a0ruu 0OBIYHO UCTIONB3YIOTCS TIEPBhHIE
TpH.

Cpennee apudpmerndeckoe (My) — 3TO yacTHOE OT JC/CHHS BceX 3HaueHHi (X) Ha MX
kosuuectBo (N): My = > X/ N.

Meanana (Me) — 3T0 3HauYeHHE, BBIIIC W HUKE KOTOPOTO KOJHUYECTBO OTIHYAIOIIMXCS
3HAYEHUH OJUHAKOBO, TO €CTh JTO IEHTPAIbHOE 3HAYCHHE B IOCIIEIOBATEILHOM DSy MAAHHBIX.
Takum 00pa3oM, MEPBBIM IIArOM IPH ONPEACICHUN MEIHWAHbI SBISICTCS YHOPsAAOYMBaHUE (paH-
KUPOBAHUE) BCEX 3HAUEHUH MO BO3pACTAaHUIO WM YyObIBaHMIO. [lanee MemuaHa ompeaenseTrcs
CJIETYIOIM 00pa3oM:

O eclM JIaHHbIE cojJiepKaT HedyeTHoe 4ucio 3HadeHuu (8,9,10,13,15), To mennana ectb
IEHTpalIbHOE 3HaveHue, T. e. Me = 10;

O eclu JaHHbBIE COJIepKaT YeTHOe uucio 3HaueHui (5, 8, 9, 11), To MenuaHa ecTh TOYKa,
JiexanIasi mocepeuHe MeXIy ABYMS IIEHTPAIbHBIMU 3HAYCHUSIMU, T. €. Me=(8+9)/2 = §,5.
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Mopa (Mo) — 510 3HadyeHwe, Hamboyiee 4YACTO BCTpeyarolieecs B BBIOOPKE, TO €CTh
3HaYCHHE C HAUOOJIBIIIEH YaCTOTOM.

Ilpumep: 2,6,6,8, 9,9, 910 Mo = 9.

Ecnu Bce 3HaueHus B rpyIinne BCTPEYAIOTCS OJJMHAKOBO YacTO, TO CUUTACTCS, YTO MOJIBI HET
(manpumep: 1, 1, 5, 5, 8, 8). Ecnu nBa coceHNX 3HAaY€HUs UMEIOT OJMHAKOBYIO YaCTOTYy M OHU
0O0JIBIIIE YaCTOTHI JIOOOTO IPYroro 3HAYSHUs, MOJla €CTh CpEHEe dTUX JBYX 3HAUCHUU (Hampumep:
1,2,2,2,4,4,4,5,5,7 Mo = 3). Eciii 1O e camoe OTHOCUTCS K JIBYM HECMEXKHBIM 3HAUYCHHSIM, TO
CYIIIECTBYET JBE MOJIbI, a TPYIIa OICHOK sABJsieTcss OumonansHoi (Hanmpumep: 0,1,1,1, 2, 3,4,4,4,7
Mo=1wu4).

Pacnipenenenrie MokeT MMeTh W HEe OAHY Moay. Korma Bce 3HayeHHUs BCTPEYAOTCS
OJIMHAKOBO YaCTO, MIPUHATO CUUTATh, YTO TAKOE PACIPECICHHE HE UMEET MOJbl. YHUMOOANbHOE
pacnpeodeienue wuMeeT OonHY wMony. bumooanvnoe pacnpedenenue wvmveer Ha Tpaduke
pacmpesefieHdss JBE BEPILUHBI, JAXe €CIU YacTOThl I JABYX BEPIIMH HE CTPOrO paBHBL. B
MOCJICIHEM CJIydae BBIJICISAIOT OOJIBIIYI0O W MEHBINYI0 Moay. Bo Bceil rpymme MoxeT ObITh U
HECKOJIbKO JIOKQJIbHBIX BEPIIUH paclpe/iesieHus: 4acToT. Toraa BBIACISIOT HAUOOAbULYI0 MOOY U
JIOKAJIbHblE MOODL.

Emie pa3 orMeTum, 94T0 MOJIa — 3TO 3HAYeHuUe TIPU3HAKA, a HE €T0 YacToTa.

¢ BbI0Op MepbI HEHTPAJILHOMH TeHAeHINH.

[Tpu BBIOOpE M. II. T. CJIETYET YUECTh, UTO:

1) B MasbIX rpynmnax Mojia MOKeT ObITh HECTaOMIIbHA.

Ilpumep: 1,1,1,3,5,7,7,8 Mo = 1. Ho cmoum 00HOU eOuHuye npespamumuscs 8 Hyib, d
opyeotl — 6 080UKY, u Mo = 7;

2) Ha MeIMaHy HE BJIMSIOT BEIMYUHBI «OOJBIINX» U «MAJIBIX» 3HAUCHH;

3) Ha cpelHee BIMSET KaX10€ 3HAUCHHE.

OOBIYHO cpefHee NPUMEHSETCS IMPU CTPEMJICHHMM K HauOosblIEH TOYHOCTH M KOrja
BIIOCJICJICTBUU HYXHO OyAeT BBIYUCIATH CTaHJApTHOE OTKJIOHEHHWE. MeauaHa — KOTJa B CEpUH
€CTh «HETUIUYHBIC» JaHHBIC, PE3KO BIUAIOIIME Ha cpeanee (Hampumep: 1, 3, 5,7, 9, 26, 13). Mona
— KOTJla He HY»KHA BBICOKas TOUHOCTb, HO BayKHA OBICTPOTA ONPECICHUS M. II. T.

Kaxxnas Mepa nieHTpasibHOM TEHJEHIIMU 00JaaeT XapaKTePUCTUKAMH, KOTOPBIC JEIAl0T €€
LIEHHOM B OMPE/IEICHHBIX YCIOBHSIX.

Hns  Homumnamuenvlx IaHHBIX, pPa3yMeeTCs, E€IMHCTBEHHON MOIXOMAIIEH Mepoi
LEHTPAIbHOM TEHJEHUUU SBISAECTCA MOJAA, WU MOOANbHAA KAmezopus — ma 2padayus
HOMUHAMUGHOI NEPEMEHHOIl, KOMOoPasa ecmpeuaemcs Hauboee 4acmo.

JI1s1 OpSAKOBBIX M METPUUYECKUX MEPEMEHHBIX, PaCIpeleIEHUE KOTOPhIX YHUMOJAIBHOE U
CUMMETPUYHOE, MOJa, MeauaHa | cpeaHee coBmagaroT. Yem Oombie OTKIOHEHHE OT
CUMMETPUYHOCTH, TeM OONbIlIEe pPACXOXKIECHUE MEXIY 3HAYCHHSIMH DJTUX MeEp I[IEHTPaIbHON
teHneHuuu. [lo ATOMy pacxoXIEHUI0O MOXHO CYIUTh O TOM, HACKOJBKO CHMMETPUYHO WIH
ACUMMETPUYHO pacipeielieHue.

HaunbGonee o4eBMAHON M 4YacTO HCIOJIb3YEMOM MepOH LIEHTpabHOM TEHICHIMH SIBIISETCS
cpenHee 3HaueHwe. Ho ero ucnonb3oBaHHWE OTPAHUUYUBAETCA TEM, UYTO HA GEIUYUHY CPEOHEZO
enusem Kax)ycooe omoenvhoe 3navyenue. Ecnm xakoe-HuOy/Ib 3HaUC€HUE B TPYIIE YBEIUYUTCS HA C,
To cpeanee yBenuyutces Ha C/N. Takum oOpa3oM, cpeaHee 3HAUYEHHE BeChbMa YYBCTBHTEIBHO K
«BBIOPOCAM» — IKCTPEMAIIBHO MaJIbIM WM OOJIBIITUM 3HAUYCHUSIM TIEPEMEHHOM.

Ha BenuumHy MOJbI M MeAMaHbl BEIMYMHA KAXKIOTO OTIEIBHOTO 3HAYEHUS HE BIIUSET.
Hampumep, eciiu B rpynmne u3 20 u3MepeHuil nmepeMeHHON HauOoJiblliee 3HAYEHHE YTPOUTCS IO
BEJIMYMHE, TO HE M3MEHHUTCS HU MOJA, HM MeauaHa. BenumumHa cpeimHero mpu 3TOM 3aMETHO
n3mMeHuTcs. Mluade roBopsi, Mojia M MeiiaHa He YyBCTBUTEIBHBI K «BBIOpOCAMY.

Ecmu 9 genmoBek mmeror mecsunbiii moxon ot 5000 mo 6000 pyOGreit, co cpenHum

5600 py6useit, a noxoxn aecaroro cocraiger 15000 pyOneil, To cpenHuil n0Xon y
JIeCSITH 4YeNloBeK cocTaBUT 6540 pyOieir. Ota nmudpa HE TMO3BOJISET CYIUTh O BCEH
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TpyIIe, ¥ B KAUeCTBE Mephl IIEHTPAJIbHON TEHIEHIIMU CIIeI0Baio Obl N30paTh MeAHaHy
WU MOZY.

Mepbl LEHTpaJIbHOM TEHJIEHLIMM Yallle BCEr0 MCHOJB3YIOTCS UIsl CPaBHEHUs TPyl IO
YPOBHIO BBIP@XEHHOCTH INpu3HaKa. Ecin uccienoBarenb MpU 3TOM COMHEBAETCS, KaKyl0 MeEpy
HCII0JIb30BaTh, TO MOYKHO J1aTh MIPOCTBIE COBETHI.

Br16opounsbie cpeHre MOXKHO CPaBHUBATH, €CJIN BBIITOIHSIIOTCS CICIYIOIIUE YCIOBHS:

O TpYHIbI JOCTaTOYHO OOJIbIINE, YTOOBI CyIUTH O (hOpMe pacrpeesieHus;
O pacnpenesieHus CAMMETPUYHBL;
O OTCYTCTBYIOT «BBIOPOCHI».

Ecnmu xors OBl OJHO M3 NEPEUYMCIICHHBIX YCIOBHH HE BBINOJIHACTCA, TO CIEAYET
OrPaHUYUTBCA MOJOM M MEAUaHON. AJBTEPHATHUBON SBISAECTCA «CKBO3HOE» pPAHKUPOBAHHE
IIPEICTaBUTENIEH CPAaBHUBAEMBIX I'PYII U CPaBHEHUE CPEIHUX, BBIUMCIEHHBIX JJIS PAHTOB 3TUX
TpyIIL.

2. KBanTniau pacnpenesieHus.

[loMmuMo Mep LEHTpPaIbHOM TEHACHUMU B IICUXOJIOTMM LIMPOKO HCHOJB3YIHOTCS MEphI
II0JIOKEHUS, KOTOpBIE HAa3bIBAIOTCA KBAaHTWIAMM pacnpeseieHus. KBaHTHIBL — 3TO Touka Ha
YUCJIOBOM OCH HM3MEpPEHHOI'0 MpU3HAKA, KOTOpas JEIUT BCK COBOKYIHOCTb YINOPSAOYEHHBIX
M3MEpEHUl Ha JIBE TPYIIIbI C U3BECTHBIM COOTHOLIEHUEM MX YMCIEHHOCTH. C OJTHUM U3 KBaHTUIIEH
MBI YK€ 3HAKOMBI — 3TO MEJIMaHa. JTO 3HAYEHUE NPHU3HAKA, KOTOPOE JEJIUT BCIO COBOKYIHOCTb
M3MEPEHUM Ha JBE TIPYNIbl C PaBHOW YMCIEHHOCTHIO. Kpome MeauaHbpl 4acTO HCHONIb3YIOTCS
MPOLICHTWIA U KBapTUJIN.

IMpouentuau (Percentiles) — 310 99 Toyek — 3HaueHuit npusHaka (P1..., Pgg), KOTOpBIE
JeNAT ynopsiiodeHHoe (TI0 BO3pacTaHHI0) MHOXecTBO HaOmoneHuid Ha 100 uacteil, paBHBIX IO
yucieHHocTU. OmpesenieHne KOHKPETHOTO 3HAau€HUs MPOLEHTUJIS AaHAJOTUYHO OIPENEICHHUI0
Menuanbl. Hanpumep, nipu onpenenennn 10-ro npouenTus, Pio, CHayajla BCe 3HaYEHUs IPU3HAKa
YHOOPSIOYMBAIOTCST TIO BO3pacTaHuio. 3ateM otcuutTbiBaeTcsa 10% HCHBITyeMBIX, HMEIOIINUX
HAaUMEHBIIYIO BBIPAXXEHHOCTh Ipu3HaKa. Pip OyaeT cooTBETCTBOBATH TOMY 3HAUCHMIO MPHU3HAKA,
KoTophIit oTaemnseT 3tu 10% ucnbiTyeMbIx OT ocTanbHbIX 90%.

Kpapruau (Quartiles) — sto 3 touku — 3nauenus npusHaka (Pas, Pso, P7s), KoTopsie
JeNIAT YINOpsI04eHHOE (110 BO3PACTaHMIO) MHOKECTBO HaOII0/IeHUH Ha 4 paBHbIE 110 YUCIEHHOCTH
yacTu. [lepBblif KBapTUIIL COOTBETCTBYET 25-My MPOLEHTUIIO, BTOPOH — 50-My MPOLEHTUIIIO WIIN
MeIHaHe, TPETUH KBAPTUIIb COOTBETCTBYET 75-My MPOLEHTHIIIO,

[TpoueHTHIM U KBapTUIM HMCHOJIB3YIOTCS ISl ONPENEIIEHUS 4acTOThl BCTPEYAEMOCTH TEX
WM MHBIX 3HaUY€HUH (MJIM MHTEPBAJIOB) U3MEPEHHOTO MPU3HAKA WJIM JJIS BBIJIEICHUS MOATPYII U
OTAENbHBIX HUCHBITYEMBIX, HauOojee THUMWYHBIX WJIM HETHUINMYHBIX I JAHHOTO MHOXECTBa
Ha0JII0IeHU .

3. Mepbl H3MEHYHMBOCTH (paccenBaHus, pa3dpoca).

OTO CTaTHUCTUYECKUE TI0Ka3aTeld, XapaKTepPU3YyIOIIHUE pazIuuMs MEXIy OTIEIbHBIMU
3Ha4eHUsIMU BBIOOpKU. OHM TO3BOJIIOT CYOUTh O CTENEHU OJHOPOAHOCTH IOJyYEHHOTO
MHO>KECTBA, O €ro KOMIIAKTHOCTH, @ KOCBEHHO — M O HAaJIeKHOCTU IOJYYEHHBIX JAHHBIX U
BBITEKAIOUINX U3 HUX PE3YJIBTATOB.

Hau6Gonee MCITIOJIb3YEMBIC B IICUXOJIOTHMYCCKUX UCCICAOBAHUAX HOKA3ZAMEIU USMEHYUBOCMU.
pasMax, Cp€aAHEC OTKIOHCHHUEC, TUCIICPCHA, CTAHAAPTHOC OTKIIOHCHHUE, IMTOJTYKBAPTUIIBHOC
OTKJIOHCHHUC.

Pazmax (P) — »T0 uHTEpBan MeXIy MAaKCUMaJIbHBIM W MHUHHUMAJIbHBIM 3HAYEHUSIMU
npu3Haka. Omnpezaensercs JEerko W ObICTPO, HO YUYBCTBUTEIECH K CIY4alHOCTSIM, OCOOCHHO MpH
MaJIOM YHCJIe JaHHBIX.

R = Xmax = Xmin.
[Tpumepsr: 0, 2, 3, 5, 8 (P=8-0=28);
-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=067).

Cpennee orkiaonenue (M) — 310 cpemneapudmMernueckoe pas3HUIBI (TT0 aOCOTIOTHOM
BEJIMYMHE) MEXY KaXKbIM 3HAYCHUEM B BHIOOPKE U €€ CPEAHUM:
MJI =Y d/N,

riae d = |X-M|; M — cpennee BbIOOpKH; X — KOHKpPETHOE 3HaYeHUE; N — YHCIIO0 3HAYCHUI.

MHOXeCTBO BCEX KOHKPETHBIX OTKJIOHCHHH OT CPEIHEro XapaKTepHU3yeT W3MEHYHBOCTh
TaHHBIX, HO €CITU WX HE B3STh 1O a0COIIOTHOM BeIWYHMHE, TO UX CyMMa Oyzaer paBHa Hymio. U Bes
uHpopmanus mnponanaer. MJ] moka3piBaeT CTENEHb CKYYCHHOCTH ITaHHBIX BOKPYT CpPEIHETO.
Kcraru, uHora npu onpeeieHud 3TO  XapaKTepUCTUKU BBIOOPKH BMecTO cpenaHero (M) 6epyt
WHBIC MEPHI IICHTPAIILHOW TCHICHIIMA — MOJIY HJIM MEHaHY.

Hucnepeust (I wim Dy) (om nam. dispersus — pacceinanssiii). [Ipyroit myte u3MepeHus
CTENCHU CKYYCHHOCTH JIAHHBIX — 3TO M30eraHue HyJaeBOil CyMMbI KOHKpeTHBIX pasuuil (d = X-M)
HE yepe3 MX aOCOJIOTHBIC BEIMYMHBI, a Yepe3 WX BO3BEJCHHME B KBAJApaT, M TOTJA IOJYYalOT
JMCTICPCHUIO:

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

DT0 Mepa U3MEHUUBOCTH JJI1 METPUYECKUX JTaHHBIX, IIPOTIOPIUOHATIbHAS CyMME KBaJIpaToB
OTKJIOHEHUH N3MEPEHHBIX 3HAUYCHUH OT UX apU(PMETHIECKOTO CPETHETO.

Yem Oombllie M3MEHYMBOCTh B JIAHHBIX, TEM OOJIbIE OTKIOHCHUS 3HAYCHHUU OT CPEIHETO,
TeM OoJibllle BETMYMHA AWCHEpCUH. BennmunmHa IUCHEepCHH TOJydaeTcs NMPH YCPEAHEHHWH BCEX

KBaJApaToB OTKJIOHCHMIH:
N

X -M,)* S - M,

] D=I=| .

5;: = ! .
N - N -1

Crnenyer ornuuate meopemuueckyio (T€HEPAIbHYIO) AUCIEPCHI0 — MEpY H3MEHUYHBOCTHU
OECKOHEUHOro 4YHciaa HM3MEpeHMH (B TeHEepalbHOM COBOKYNHOCTH, MOMYJSLMM B LEJIOM) U
OIMIIUPUYECKYIO, WIH 6b100pOuHYIo, JAUCHEPCUI0 — ISl peaJbHO H3MEPEHHOIO MHOXKECTBa
3Ha4eHUH Npu3Haka. BeIOOpoyHOE 3HaU€HUE B CTATUCTHKE MCIIOJIB3YETCS JUIs OLIEHKH JUCIIEPCUU B
reHepalbHOM COBOKYNHOCTU. Bpllie yka3zaHa ¢opmyna A TeHepalbHON (TeOpeTU4ecKoi)
nucnepcun (Dy), KoTopasi, HOHATHO, He Bbraucisiercs. [t BeluMCIeHUI ucnonb3yercs Gopmyna
BBIOOpOUHOH (AMmmprueckoit) aucniepenn (Dy)y oTiiuaromasicst 3SHaMeHaTelIeM.

Beruucnum nucnepcuto npusHaka X i BBIOOPKU U3 6 4eT0BeK:

Ne | Xj (xi-Mx) (xi - MX)Z
1|4 4-3 1
2|2 2-3 1
3| 4 4-3 1
41 1-3 4
5| 5 5-3 4
6| 2 2-3 1
? |18 0 12

My = 18/6 = 3;

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

CranpaptHoe oOTKJIOHeHHe (6) (curma, CpeAHEKBaJpaTHYECKOe OTKIOHeHHe). IM3-3a
BO3BE/ICHHUS B KBaJPaT OTJEIBbHBIX OTKIOHCHHI 0 MPU BBIYUCICHUH JAUCIICPCUU MOJTYyYaeTCsl OUCHb
HE HarjpsiaHas BCEIIMYMHA, AaJICKass OT CaMHuX oTKI0HEHUH. YTOOBI 3TOro M30eXarep U MOJIYUHUTH
XapaKTePUCTHKY, COMOCTaBHUMYI0 CO CPEIHHM OTKJIOHEHHEM, TMPOJIEIBIBAIOT  OOPaTHYIO
MAaTEMAaTUYCCKYIO OIICpaluio — M3 JUCIICPCUN HU3BJICKAIOT KBaHpaTHBIﬁ KOPCHbB. Ero nmomoxurtenb-
HOE 3HAUYE€HHE U MPUHUMAETCS 32 MEPY M3MEHUYMBOCTH, UMEHYEMYIO CPEIHEKBAIPATUUECKUM HIIN
CTaHAAPTHBIM OTKJIOHCHHUEM:

o= =3 /N* *umN-1) pm
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Ha mpakTuke gaie uCroibp3yeTcs IMEHHO CTaHJapTHOE OTKJIIOHEHHE, a He TUCTIePCHs. DTO
CBSI3aHO C TE€M, UYTO CUTMa BBIPKACT U3MEHYMBOCTH B UCXOJ/IHBIX SIIMHUIIAX U3MEPEHHsI TPU3HAKa, a
AUCTICPCUA — B KBaJpaTaX UCXOAHBIX CIWHUILI.

M/, /I ¥ 6 npuMEeHUMBI [Tt HHTEPBAIBHBIX M IPONOPIIHOHAIBHBIX JIAHHBIX.

< CaBolicTBa THCIIEPCHH:

1. Ecniu 3Ha4YeHUsT U3MEPEHHOTO TPU3HAKa HE OTIMYAIOTCS APYT OT Jpyra (paBHBI MEXKIY
co00if) — Aucrepcus paBHa HYJ0. ITO COOTBETCTBYET OTCYTCTBUIO N3MEHYUBOCTH B JIAHHBIX.

2. [IpubaBiieHue OJHOTO W TOTO XK€ YUCIA K KKIOMY 3HAUYCHHIO NIEPEMEHHON HE MEHSET
THMCTIEPCHUIO:

f

M= My=0 | M, X

Puc. 4.1. Ipaduxy pacnpeaefeHHs YacToT: ¢ pasHoi aMcnepcucit (D,<D,), onuHaKoBo#H
pHcrnepcuedt (Dy= D) ¥ pasHBIMH CPeIHKMMH apHMeTHICCKUMU (M,<M;)

[TpubaBiieHe KOHCTaHTBl K KaXJIOMy 3HAU€HHIO IE€PEeMEHHOW cJBUTaeT rpaduk
pacnpesiesieHuss 3TOM MEepPEeMEHHON Ha 3Ty KOHCTaHTYy (MEHSeTCsl CpellHee), HO H3MEHUYUBOCTb
(Iucnepcust) Ipu 3TOM OCTAETCsl HEU3MEHHOM.

3. YMHOKEHHE KaKI0TO 3HAYCHNUS [IEPEMEHHOH Ha KOHCTAHTY ¢ H3MEHSICT AUCIICPCHIO B ¢
pas.

[Ipu oO6benuHEeHNH OBYX BBIOOPOK C OJMHAKOBOM JUCHEpCUEll, HO C pa3HbIMH CPEIHHUMU
3HAYEHUSMU JIUCIIEPCUS] YBEITMUNBACTCS.

Ecnu ogna rpynmna coxepxut 3nauenus: 1,1,1,1,1, a apyras rpynna — 3nauyenus 3,3, 3, 3,
3, TO IUCHEepCUM 3TUX TPYNI OAMHAKOBHI U paBHbI 0. Ecnu ke 00beIUHUTH 3TH JIBE IPYMIIbI, TO
nucnepcus oyzaer pasHa He 0, a 1.

JUis  TOpSIIKOBBIX ~ JAHHBIX OOBIYHO B  KayecTBE Mepbl HM3MEHUMBOCTU  OepyT
NOJYKBApTHIbHOE OTKJIoHeHWe (Q), MMeHyeMoe eIle MOYKeapmuIbHuIM KOIPhuuuenmom
WIH ROAYMENCOYKEAPMUNLHBIM PA3MAXOM. BBIUHCISETCS 3TOT MOKa3aTelb CIEAYIOUMM 00pa3oM.
Bes obnacte pacnipeneneHusi JaHHBIX JIEIMTCS Ha YeTbIpe paBHble 4yacTH. Eciau oTcUMTHIBATH
HaOJIIOZCHNsT HauuMHas OT MHHMMAJIbHOM BETMYMHBI HAa M3MEpPUTENBHOW IIKane (Ha rpadukax,
MOJINTOHAX, TUCTOTPAaMMax OTCYET OOBIYHO BEAETCS CJeBa HANpaBo), TO MepBasi YETBEPTh IIKAJIbI
HA3bIBAETCSl IEPBBIM KBapTUJIEM, a TOYKA, OTHAEJAIOLIAs €ro OT OCTAJbHOM YacTH ILIKAJIBI,
obo3Havaercss cuMBosioM Qj. Bropeie 25% pacmpeneneHus — BTOpPOM KBapTHIb, a
COOTBETCTBYIOIIass Touyka Ha Iukage — Q2. Mexay Tperbell U 4YeTBEpPTOMl 4YeTBEPTAMHU
pactipenenieHust pacronoxkeHa Touka Qs. ITomykBapTHIBEHBINH KO(OUIIMEHT ONpeaenseTcst Kak Imo-
JIOBUHA MHTEPBAJIa MEXKy IEPBBIM U TPETBUM KBapTUIISIMU:

Q=(Qs—Qn/2.

[ToHATHO, YTO TPU CHMMETPHYHOM pacrpeneieHnd Touka Q coBmazer ¢ MemuaHou (a
CJIeZIOBATENbHO, U CO CPEIHUM), U TOTAa MOXKHO BBIYMCIUTH K03 dument Q Juist XapakTepuCTUKU
pa3bpoca TaHHBIX OTHOCUTEILHO CEPEeINHbI pacpeIesICHuUSI.

[Ipy HECUMMETPUYHOM paclpeiesIeHUH 3TOr0 HEeAOCTaTo4HO. M Torna JOMOIHUTEIBHO
BBIUUCIIIOT ellle 1Ba Kod(dummenra Q — It mpaBoTo M JIEBOTO YYaCTKOB:
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QHGB. = (QZ - Ql) / 21 anaB. = (QS - Qz) /2.

3aganue. BbIsSBICHHE IICHTPANBHBIX TEHICHIMN pacnpenenenus. OuneHnka pazbpoca
JAHHbBIX.
Heas 3amanmsa. OcBoeHue pacueTa MOJbI, MEAWAHBI, CPEIHEro apupMETUYECKOro,
JUCTIEPCUU U CTAaHJAPTHOTO OTKJIOHEHHUS CUCTEMBI YIIOPSIIOYEHHBIX COOBITHIA.
Teopernueckoe odecneuenme.
1) Cuctema ymopsgoueHHBIX cOObITHI. ParmxupoBanue.
2) Mepbl OLIEeHKH LEHTPaIbHOW TEHACHLIUN.
3) Onenka pazOpoca ganHbIX. [lucnepcusi, cranjapTHOE OTKIOHEHUE.
Jranbl 00padOTKN TaHHBIX.
1) 3anecTu maHHBIC B TAOIHILY (ABE BEIOOPKH).
2) YnopsaouuTh naHHbie (110 yOBIBAaHUIO) B KAXKI0M BBIOOPKE.
3) PaccuuTaTh MOy, MEIaHy U CPEIHEE.
4) Cnenatb CpaBHUTENIbHBIN aHAIN3, IIOJYYEHHBIX PE3YJIbTATOB.
5) Ilocuntars qucnepcuio, CTaHAAPTHOE OTKIOHEHHE.
6) Cnenarb HHTEPIIPETAUIO PE3YIIHTATOB.
3agaum k 1aboparopHoi padore:
Bapuanr 1
[Ipu ompeneneHun CTENEHH BBIPAXKEHHOCTH HEKOTOPOTO TNCHUXHWYECKOTO CBOWMCTBA B ABYX
rpyIax, OMBITHOW U KOHTPOJIBHOM, OaJUTbl pacTipeleUINCh CIEIYIONIM 00pa3oM:
OnsiTHas rpynma — 18, 15, 16, 11, 14,15, 16,16, 20, 22, 17, 12, 11, 12, 18, 19, 20
Kontponenas — 26, 8, 11, 12, 25, 22, 13, 14, 21, 20, 15, 16, 17, 16, 9, 11, 16
JlaTb cpaBHUTENBbHYIO XapaKTEPUCTUKY CTETIEHU BBIPAXKEHHOCTH 3TOTO CBOMCTBA B JIAHHBIX
rpyImrmax.
Bapuanr 2
[Ipu ompeneneHUU CTENEHU BBHIPAXKEHHOCTH HEKOTOPOTO TMCHUXHYECKOTO CBOMCTBA B JIBYX
rpymnnax, ONbITHONH U KOHTPOJIBHOM, OaJlIbl paclpeleIuCh CIEeIYIOIUM 00pa3oMm:
OmnwitHas rpymma — 19, 16, 17, 12, 15,16, 17,17, 21, 23, 18, 13, 12, 13, 19, 20, 21
Kontponbnas — 27, 9, 12, 13, 26, 23, 14, 15, 22, 21, 16, 16, 18, 17, 10, 12, 17
JlaTh CpaBHUTENBHYIO XapaKTEPUCTUKY CTEMEHU BBHIPAXKEHHOCTU TOTO CBOMCTBA B JAaHHBIX
rpymmnax.
Bapuanr 3
[Ipu ompeneneHuu CTENEHU BBIPAXKEHHOCTH HEKOTOPOTO TMCHUXHMYECKOTO CBOMCTBA B JBYX
TPYIIIax, ONMBITHON ¥ KOHTPOJIBHOM, OaJIbI pacTIpeeIMIIUCh CIEAYIOIUM 00pa3oMm:
OnwiTHas rpynma — 16, 13, 14, 9, 10,13, 14,14, 18, 20, 15, 10, 9, 10, 16, 17, 18
KonTponeras rpynmna — 24, 6, 9, 10, 23, 20, 11, 12, 19, 18, 13, 14, 12,14, 7,9, 14
JlaTh CpaBHUTENBHYIO XapaKTEPUCTUKY CTETIEHH BBIPAKEHHOCTH 3TOTO CBOWMCTBA B JaHHBIX
rpyIrmax.
Bapmuanr 4
[Ipu ompeneneHUn CTENEHU BBHIPAXKEHHOCTH HEKOTOPOTO TCHUXHYECKOTO CBOMCTBA B JIBYX
rpymmax, ONbITHONH U KOHTPOJIBHOM, OAIbl paclpeleIiCh CIEeIYIOINUM 00pa3oMm:
OmnwitHas rpymma — 15, 12, 13, 8, 11,12, 13,13, 17, 19, 14, 9, 8, 9, 15, 16, 17
Kontponenas — 23, 5, 9, 9, 22, 19, 10, 11, 18, 17, 12, 13, 14, 13, 6, 8, 13
JlaTh CpaBHUTENBHYIO XapaKTEPUCTUKY CTEMEHU BBIPAXKEHHOCTU TOTO CBOMCTBA B JAHHBIX
rpymmnax.
3agaua 2.
a) Onpenenute mequany (Me) Ui caeIyIONINX JaHHBIX:
8,9,10,13,15
58911
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

6) Onpenenute Moy (Mo) A CleAyIOMMX JaHHBIX:

3,7,3,5,7,8,7,6
1,1,5,59,9
1,3,3,3,4,4,4,5,5,6
1,1,2,2,23,3,4,4,4

B) Beruncnure pasmax (P) cnenyromux faHHBIX:

0,3,5,8,11
-04,20,2.1,25,31
3,5,15,45,57
-2,-1,3,5,24

r) Paccuuraiite cpennee otkimonenue (My), nucnepcuto (Dy) U cTaHZapTHOE OTKIOHEHHE

(ox) ISt TONTYYEHHBIX JAHHBIX.

Neycm. | O1 | Oy | O3
1 18119 | 14
2 1316 | 17
3 18 | 20 | 16
4 1311513
5 15|16 | 14
6 14 117 | 12
7 16 | 15| 15

MX
Dy
0X

3amaua 3.

1. ITo pe3ynpTaTam u3MepeHHUs OOMMTENbHOCTH Yy IoHomed (1) u geBymek (2) Obuin
IIOCTPOEHBI CIUIaKEHHBIE rpapuKu pacnpeenenus yactoT (puc. 1).
2. Onpenenure 1o rpaguky: a) Kak pazauvaroTcs cpennue My u My, 6) Kak pa3inuyaroTcs

muctiepcuu Dy u D,?

3. Beruncnure Aucnepcuu Aisl IByX rpyni:

I'pymma A

I'pynna B

3

6

2

5

2

5

1

4

Kakoii Oyner nucnepcuss 8 3HaueHUll, MOJYYEHHbIX NIyTeM OOBEAMHEHUS TIpynmn?

OOBsicHUTE TOJTY4YEHHBIN pe3ysbTarT.

Puc. 1. I'paduixu pacnpeneneHusi OTHOCUTENLHBIX YaCTOT OOIIUTENBHOCTH toHOIIEH (1) 1 aeByrek (2)
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JlabopaTopHasi pabora 8. HopMaJIbHBII 3aK0H pacnpeieseHus: IPU3HAKA

IIpyu M = 0 1 6 =1 noay4aem €IMHUYHYIO HOPMAJbHYIO KPUBYIO, TaK KaK IJIOMIA/b MOl HeM
paBHa 1. bmaromaps »>TOMy CBOWCTBY IUIOIIAAb MOJ KPHUBOWH HWHTEPHPETHPYETCHA KaK
BEPOSITHOCTH, MJIM OTHOCHTEJbHAasi 4acTora. JleiicTBUTENbHO, BCA IUIOLIAAb IOJ KpUBOM
COOTBETCTBYET BEPOSTHOCTH TOTO, YTO NMPHU3HAK MPHUMET JH000E 3HaYCHHUE U3 BCETO AHMAIa3oHa ero
M3MEHUYUBOCTH (0T — 00 710 +00). [lnomans mox eAMHUYHON HOPMAaJIbHOM KpUBOM ClIeBa UJIU CIIpaBa
OT HyJIeBOH TOYKHU paBHa 0,5. ITO COOTBETCTBYET TOMY, YTO IIOJJOBMHA I'€HEPAIbHON COBOKYITHOCTH
uMeeT 3HadyeHue mpu3Haka Oonpiie 0, a monoBuHa — MeHblie (. OTHOcUTENbHAs YacTOTa
BCTPEYAEMOCTH B F€HEPAIbHOM COBOKYITHOCTH 3HAUYEHUH MpU3HAKa B qUana3oHe oT Z; 10 Z; paBHA
IUIOUIAIM TIOJI KPUBOM, JeKalell MeXIy COOTBETCTBYIOIIMMHU ToukaMu. OTMETHM elle pa3, 4To
m000e HOpPMalbHOE pacHpeiesieHHe MOXKET OBITh CBEACHO K EIWHUYHOMY HOPMAaIbHOMY
pacnpezeneHuto myrem Z-npeoOpazoBaHusl.

Takum oOpazom:

v €Clii X1 HMMEET HOpMalbHOE paclpelesieHne co cpeAHMM M U cTaHIapTHBIM
OTKJIOHEHUEM G, TO Z=(Xx—DM,)/c XapakTepu3yeTcsi €TMHUYHBIM HOPMAJIBHBIM PACIIPEICIICHUEM CO
cpenauM O U CTaHIAPTHBIM OTKIIOHEHUEM 1

v IUIOIMAh MEXAY X1 M X2 B HOPMaJIbHOM pAacCHpeleNieHMH cO CpeaHuM M, u
CTaH/JAapTHBIM OTKJIOHEHHWEM G paBHA IUIOUIAAU MEXAYy Z1 = (X1 - My)/o u Zy=(x; — M,)/oc B
€IMHUYHOM HOPMAJIBHOM PACIpeIeIICHHIH.

Wtak, Hanbosee BaKHBIM OOIIMM CBOMCTBOM pa3HbIX KPUBBIX HOPMaJbLHOTO paclpeesieHus
SIBJIICTCSL OJTMHAKOBAS JIOJISI TJIOMIAH TIOJT KPUBOW MEXKITY OJHHUMH M TEMH K€ IBYMS 3HAUCHHUSIMH
MpHU3HAKa, BEIPAKCHHBIMU B €IMHUIIAX CTAHIAPTHOTO OTKJIOHEHUS.

[lonesHo mMOMHHTB, 4YTO [UIA JIFOOOTO HOPMAIBHOTO pPACHpENeNieHUs] CYIIECTBYIOT
CJIEYIOIIME COOTBETCTBUS MEX/y TUaNa30HaMH 3HAUE€HUH U TUIOIIA/IBIO MTOJI KPUBOI:

M=+6 coomeemcmeyem npumepro 68% (mouno — 68,26%) naowaou;

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

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

EnunuyHoe  HOpManbHOE — pacmpefiefieHHe  yCTaHABIMBACT  YETKYI0  B3aWMOCBS3b
CTaHJAPTHOTO OTKJIOHEHHS M OTHOCHTEIBHOTO KOJMYECTBA CIIy4aeB B F€HEPAIbHON COBOKYITHOCTH
Ui TI000T0 HOPMANBHOTO pacmhpeneneHus. Hanpumep, 3Has CBOMCTBa €IUHUYHOTO HOPMAIBHOTO
pacripenieieHusi, Mbl MOXEM OTBETHTh Ha Cleayrole Bompockl. Kakas [onsi reHepanbHOM
COBOKYITHOCTH MMEET BBIPaXEHHOCTh CBOICTBa 0T —16 10 +16?7 Unu xakoBa BEpOSTHOCTH TOTO,
YTO CJIy4allHO BBIOpAaHHBIM MpPEICTaBUTENb T€HEPAIbHOM COBOKYIMHOCTH OyAeT HMETh
BBIP2KEHHOCTh CBOMCTBA, HAa 3G MPEBBIMIANOIYIO cpelHee 3HaueHue? B mepBoM ciydae OTBETOM
oyner 68,26% Bceil TeHepaJlbHOW COBOKYIMHOCTH, Tak Kak oT -1 mgo +1 comepxkwutcs 0,6826
IUTIOLIAAN EAMHUYHOTO HOPMAlbHOTO pacmpenenceHus. Bo Bropom cinydae otser: (100-99,72)/2 =
0,14%.

[Tone3Ho 3HATH, UTO €CJH paclpeeNieHue SBISIETCS HOPMATbHBIM, TO:

90% ecex cnyuaeeé pacnonazaemcs é ouanazone 3navenuit M+1,640;

95% ecex cnyuaee pacnonazaemcsa 6 ouanazone 3nayenuu M=1,960;

99% ecex cnyuaeeé pacnonazaemcs 6 ouanazone 3navenui M+2,58c.

CymiecTByeT crenuanbHas Ta0nuila, MO3BOJSIONIAS OINpPeNessaTh IUIOMAAb IMOJ KPHUBOH
cmpaBa OT J000ro mojoxkutenbHoro Z (tadmuma 1). Ilonb3ysch €10, MOXXHO OIpPEACIIUTh
BEPOATHOCTh BCTPEYAEMOCTH 3HAUEHUW TMpH3HAKa H3 JIOO0ro Juama3oHa. JTO IMIUPOKO
WCIIOJIB3YETCS PU MHTEPIPETAINN JTAHHBIX TECTHPOBAHUS.

MokHO yKa3aTh MO KpailHEel Mepe Ha TpU BAKHBIX acleKTa MPUMEHEHUS HOPMaJbHOTO
pacnpezeneHus:

1. Pa3paboTka TECTOBBIX IIKaI.

2. IIpoBepka HOpMaIBHOCTU BEIOOPOYHOTO pacipeeeH sl ISl IPUHATUS PEeLEHUs O TOM, B
KaKoOM IIKaje U3MepeH MPU3HaK — B METPUUECKON WIIH MOPSIKOBOM.
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3. CratucTuueckas NpoBepKa I'MIOTE3, B YACTHOCTH — IIPU ONPEIEIICHUN PUCKA IPUHATUS
HEBEPHOI'O PEILECHHUS.

Tabnuya 1.
Cmanoapmuule HOpMalbHble 6EPOAMHOCTU

B rtabmuue ykazaHbl 3HaueHMs IUIOIAAM TOJA KPUBOM EJUHMUYHOIO HOPMAJIBHOIO
pacripenienieHusi, Haxozsmuecs cnpaBa or Z. B kpaiiHeM JieBoM CTONOIE JIaHBl pa3IUYHbIC Z-
3HA4EeHUs1 C TOYHOCTBIO JI0 OJIHOTO JECATHMYHOIO 3HaKa. 3HAUYEHUS BEPOSATHOCTEM yKa3aHbl IS
pa3IMyYHbIX 3HaYeHUH Z, BKIIIOYasi BTOPOM 3HAK Mociie 3amsTol (yKa3aH B BEpXHEM pAy).
Z | 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0,6 | 0,5000 0,4960 0,4520 0,4880 0,4840 0,4801 0,4761 04721 04681 0,464]
0,1 | 0,4602 0,4562 0,4522 0,4483 0,4404 0,4404 0,4364 0,4325 0,4286 0,4247
0,2} 0,4207 04168 0,4129 04090 04052 0,4013 0,3974 0,3936 0,3897 0,3859
0,3 ] 0,3821 0,3783 0,3745 0,3707 0,3669 90,3632 0,3594 0,3557 0,3520 0,3483
0,4 10,3446 0,3409 0,3372 0,3336 0,3300 0,3264 0,3228 40,3192 0,3156 0,312l
0,5 0,3085 0,3050 0,3015 0,2981 0,2946 0,2912 ©,2877 0,2843 0,2810 10,2776
0,6 | 0,2743 0,2709 0,2676 06,2643 0,2611 0,2578 0,2546 10,2514 0,2483 0,245
0,7 | 0,2420 0,2389 10,2358 10,2327 10,2296 0,2266 10,2236 0,2206 0,2177 0,2148
0,8 | 0,2119 0,2090 0,2061 10,2033 0,2005 0,1977 0,1949 10,1922 0,1894 0,1867
0,91 0,1841 0,1814 10,1788 0,1762 0,1736 0,1711 0,1685 0,1660 0,1635 0,1611
1,0 1 0,1587 0,1562 0,1539 0,1515 0,1492 0,146% 0,1446 0,1423 0,1401 0,1379
1,1 ] 06,1357 0,1335 0,13¥4 10,1292 0,1271 0,1251 0,1230 0,121¢ 0,1190 0,1170
1,2 10,1151 0,1131 0,1112 0,1093 0,1075 0,1056 0,1038 ©0,1020 0,1003 0,0985
1,3 ] 0,0968 0,0951 -0,0934 0,0918 0,0901 0,0885 0,086% 0,0833 0,0338 0,0823
1,4 | 0,0808 10,0793 0,0778 10,0764 10,0749 0,0735 0,0721 0,0708 0,0694 0,0681
1,5 10,0668 00655 0,0643 0,0630 0,0618 0,0606 0,0594 0,0582 0,057 0,0559
1,6 | 0,0548 0,0537 0,0526 0,0516 0,0505 0,04%5 0,0485 0,0475 0,0465 0,0455
1,7 | 0,0446 0,0436 0,0427 0,0418 0,0409 0,0401 0,0392 0,0384 0,0375 0,0367
1,8 | 60,0359 0,0351 0,0344 0,0336 0,0329 0,0322 00314 0,0307 0,0301 0,0294
1,9 1 0,0287 0,0281 10,0274 10,0268 0,0262 0,0256 0,02506 0,0244 0,0239 0,0233
2,01 0,0228 0,0222 0,0217 0,0212 0,0207 0,0202 0,0197 0,0192 0,0188 0.0183
2,110,0179 0,0174 0,070 0,0166 0,0162 0,0i58 0,0154 0,0150 0,0146 0,0143
2,2 10,0139 0,0136 0,0132 0,0129 0,0i25 0,0i22 0,0119 0,0li6 0,0113 0,0110
2,31 0,0107 00,0104 0,0102 0,0099 0,0096 0,0094 0,0091 0,008% 0,0087 0,0084
2,41 0,0082 60,0080 0,0078 0,0075 0,0073 0,0071 0,0069 0,00683 0,0066 0,0064

1. 3nauenne IQ mo mxkane Bekcimepa (M = 100; ¢ = 15) HekoTOporo
TecTupyemMoro paBHo 125. Bompoc o cmenenu evipasiennocmu uHmenniekma y
JAHHOTO HHIUBUAYyMa TMepedopMylnupyeM CIEAYIOUUM O00pa3oM: HACKOIbKO
yacmo unu pedxo BCTpedaroTcs 3HadeHWs 1Q Hwke wim Beime 1257 Pemenue.
[Tepeiinem ot mkansl 1Q K eAMHHUIIAM CTaHJAPTHOTO OTKJIOHEHUS (Z-3HAUYCHUSM):
=(125-100)/15=1,66. Tlo Tabmuie 1 HaxoauM IUIOIIAAb O] KPHBOW CIIpaBa OT
sToro 3Ha4yeHwus, oHa paBHa 0,0485. J1o 3HauuT, uro 1Q 125 u BHIIIE BcTpeuaeTcs
JIOBOJIBHO PEIKO — MeHee, 4yeM B 5% cirydaes.

2. KakoBa BepOSITHOCTH TOTO, YTO CIY4YailHO BHIOpaHHBIA YeNOBEK OYIeT
umeth 1Q no mkane Bekcnepa B auanazone ot 100 o 120? Pemenne. B eaquanmax
cTannapTHoro otkiaonenus z; = 0,0; z; = 1,333. [lnomans crpasa z; - 0,5, cripaBa
or Z — mnpumepHo 0,0918 (ompenensercs mo Ttabnuue 1), ciemoBaTeNbHO,
Iomaab Mexnay Z; u Z; pasaa 0,5-0,0918=0,4082. Takum o6pa3om, BEpOSTHOCTH
TOTO, YTO CIY4YallHO BBIOpaHHBIN denmoBek OymeT nmeth 1Q B auamazone ot 100 1o
120, paBHa npumepno 0,41.
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3amaun:

BapuanTt 1

[Ipu omnpeneneHUu CTENEHU BBIPAKEHHOCTH HEKOTOPOro IICUXWYECKOrO CBOWCTBA B
OTIBITHOM TPYIINE ObLIN MOTYYECHBI CIECAYIOIINE PE3YIbTaThI.

OnwiTHas rpynma — 18, 15, 16, 11, 14,15, 16,16, 16, 22, 17, 12, 11, 12, 18, 19, 20

[TocTpouth KpUBYIO pacrpeziesieHus IpU3HaKa U JaTh 3aKI0YeHHe 00 OTKJIOHEHUHU JaHHOTO
pacrpeeneHrs OT HOpMaJIbHOTO.

Bapuanr 2

[Ipu omnpeneneHUu CTENEHU BBIPAKEHHOCTH HEKOTOPOro IICUXWYECKOrO CBOWCTBA B
KOHTPOJIBHOM TpyIie ObLIN MOTYYEeHbI CIEAYIONINE Pe3yIbTaThl.

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

[TocTpouth KpUBYIO pacnpezesieHus: MpU3HaKa U AaTh 3aKI04eHHe 00 OTKIIOHEHUH JaHHOTO
pacrpeeneHrs OT HOpMaJIbHOTO.

Bapuant 3

[Ipu omnpeneneHUu CTENEHU BBIPAKEHHOCTH HEKOTOPOro IICHUXWYECKOIO0 CBOWCTBA B
OTIBITHOM TpYIINE ObLIN MOTYYECHBI CICAYIOIINE PE3YIbTaThI.

OmnwitHas rpymma — 19, 16, 17, 12, 15,16, 17,17, 21, 23, 18, 13, 13, 13, 19, 20, 21

[TocTpouTh KpUBYIO pacmpezesieHus pU3HaKa U JaTh 3aKI0YeHHE 00 OTKJIOHEHUU JaHHOTO
pacrpeeneHrs OT HOpMaJbHOTO.

Bapuant 4

[Ipu ompeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOrO IICUXWYECKOTO CBOWCTBA B
KOHTPOJIBHOM TpYIINe ObLIN MOJTYYESHbI CIEAYIONINE PEe3YyIbTaThl.

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

[TocTpouTh KpUBYIO pacrpeziesieHus pU3HaKa U JaTh 3aKI0YeHHE 00 OTKJIOHEHUU JaHHOTO
pacrpeieneHrs OT HOpMaJIbHOTO.

Bapmuanrt 5

[Ipu omnpeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOro IICMXMYECKOTO CBOWMCTBA B
OTIBITHOM TPYIINE OBbLIN MOTYYCHBI CICAYIOIINE PE3yIbTaThI.

OnwiTHas rpynma — 16, 13, 14, 9, 10,13, 14,14, 18, 20, 15, 10, 9, 10, 16, 17, 18

[TocTpouTh KpUBYIO pacmpezesieHus pU3HaKa U JaTh 3aKI0YeHHE 00 OTKJIOHEHUU JaHHOTO
pacmpeenieHrst OT HOpMaJIbHOTO.

Bapuanr 6

[Ipu ompeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO TCUXWYECKOTO CBOWCTBA B
KOHTPOJBHOU TpyIINe ObLIN MOTYYEeHBI CIEAYIONINEe Pe3yIbTaThI.

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

[TocTpouTh KpUBYIO pacrpe/eNieHus MpU3HaKa U JaTh 3aKI0YeHHe 00 OTKJIOHEHUHU JaHHOTO
pacmpeiesieHrst OT HOpMaJIbHOTO.

Bapuanr 7

[Ipu ompeneneHUU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO TCUXWYECKOTO CBOWCTBA B
OTIBITHOM TPYIINE OBLIN MOTYYESHBI CIEAYIOIINE Pe3yIbTaThI.

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

[TocTpouTh KpUBYIO pacmpeeNieHus MpU3HaKa U JaTh 3aKI0YeHHe 00 OTKJIOHEHUU JaHHOTO
pacmpeienieHrst OT HOpMaJIbHOTO.

Bapuanr 8

[Ipu ompeneneHWU CTENEHU BBIPAKEHHOCTH HEKOTOPOTO TICMXWYECKOTO CBOWCTBA B
KOHTPOJIBHOH TPYIINe OBLIN MOTYYESHBI CISAYIONINE PEe3yIbTaThI.

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

[TocTpouTh KpUBYIO pacmpeseNieHus MpU3HaKa U JaTh 3aKI0YeHHE 00 OTKIOHEHUU JaHHOTO
pacmpeeneHrst OT HOpMaJIbHOTO.

Bapuanr 9

[To meTonuke IlyHra Oblna uccienoBana rpyIia CTyA€HTOB (PaKyinbTeTa ICHXOJIOTHH.
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W3mepsmncst ypoBeHb JEHNPECCHBHOTO COCTOSHUA. [IOCTpOUTH KpHBYIO pacipenesieHus
YpOBHSI JICTIPECCUBHOTO COCTOSIHUSI Y CTYACHTOB-TICMXOJOroB. OTinyaercs U pacrpenescHue
IIpU3HAKa OT HOPMaJIbHOT0?

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

BapuanTt 10

[To metoauke LlyHra Obla ucciieoBaHa rpymia CTyACHTOB (paKkyinbTeTa MCUXOIOTHH.

W3mepsiics ypOBEHb JIENIPECCUBHOrO cocTosiHus. [locTpouTh KpuBYIO pacnpeneneHus
YPOBHSI JETIPECCUBHOTO COCTOSIHUSL Y CTYJCHTOB-TICUXOJOTroB. OTIMYAeTCs JHM pacupeieiicHHe
MpU3HaKa OT HOPMaJIbHOT0?

Pesynbrars! 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

Bapmuanr 11

[To meromuke ILlynra Obina uccienoBaHa TpyMma CTYAEHTOB HE ICHXOJIOTHYECKOTO
dakynbrera.

W3mepsiics ypOBEHb JIENIPECCUBHOrO cocTosiHus. [locTpouTh KpuBYIO pacnpeneneHus
YPOBHSI JCTIPECCUBHOTO COCTOSIHUSL Y CTYJCHTOB-TICUXOJOTOB. OTIMYAeTCs JH pacupeieiicHHe
MpHU3HaKa OT HOPMaJIbHOTO?

Pesynbrarel TectupoBanus: 52 51 48 48 47 46 46 46 46 45 45 44 41 40 39 38 38 38 37 37
37 3737 36 36 36 36 35353535

Bapuaur 12

[To meromuke Ilynra Oblma uccienoBaHa Tpymma CTYJEHTOB HE ICHUXOJOTHYECKOTO
dakynprera.

W3mepsiicss ypOBEHb JIEIPECCUBHOTO cocTosiHus. [locTpouTh KpuBYIO pacmpeneneHus
YPOBHSI JETIPECCUBHOTO COCTOSIHUSL Y CTYJCHTOB-TICUXOJOTOB. OTIMYAeTCs JH pacupeieiicHHe
MpHU3HAKa OT HOPMaJIbHOTO?

Pesynbrater TectupoBanus: 40 39 38 38 38 37 37 37 37 37 36 36 36 36 35 35 35 35 34 34
34 34 33 333331313029 2827 26 26 2525

Bapuanr 13

Crnenyrole JaHHbIE TMPEACTABISIOT COOOM OIEHKM B3pPOCHBIX JIIOJACH B TECTe Ha
onpeneneHue kodgdunuenta naTeIUekTyaatbHocTH Ctendopaa-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

OTtnuyaercs 1 pacnpeieseHrne Npu3Haka OT HOPMaibHOTo?

Bapuanr 14

Crnenyromue JaHHbIE MPEJICTABISIOT COOOM OIEHKM B3pOCIBIX JIOEH B TecTe Ha
omnpezaenenue korpduurenta natemnekryaasHoctu Crenpopaa-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

OTtnuyaercst M pacnpeiesieHne Npu3Haka OT HOPMaJIbHOTo?

JlabopaTopHas padora 9. HopmupoBanue q1aHHBIX

Crangaptusanuell Ha3bpIBaeTCs Mpolecc yHU(DHUKAIUU, periaMeHTallud, MPUBEIACHHUS K
€AMHBIM HOPMAaTHBAM MPOIEAYPHI IKCIIEPUMEHTA U U3MEPEHHBIX TMCUXOJIOTHYECKUX MOKA3aTEIICH.
CranpapTuzanus CIyKAT TPEXJIe BCEro JJi CO3JaHusl YCIOBUU M BO3MOXKHOCTH COIOCTaBIICHUS
AKCIIEPUMEHTAIIBHBIX JAHHBIX, TOJYYCHHBIX MPHU MOMOIIA METOIWK Pa3IUYHOW pa3sMepHOocTH. B
pe3ynbrate 00pabOTKM TECTOBBIX MOKA3aTEeNeH MOJyYaloT ChIpble Oallibl, KOTOPHIE MEPEBOMIATCS B
CTaHJApTHBIE OIICHKH, TOCTPOCHHBIE B COOTBETCTBUH C 3aKOHOM HOPMAJIBLHOTO PaCIIPECIICHHS.

Pasnuuarom  ose  ¢opmer  cmanoapmuszayuu. Bo-mepBBIX, TOJ ~CTaHIApTU3ALUEH
MMOHUMAIOTCSI 00pa0OTKa JaHHBIX, pErJIAMEHTAIUsl TPOIEAYypPhl TPOBEACHUS DSKCIEPUMEHTA,
MEPUOJNYHOCTH 00CIeIOBaHUS HUCIIBITYEMBIX, YHU(DUKALNUS UHCTPYKIIUH, CIOCOOOB PETUCTpAIlUU
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pE3yNbTAaTOB, CTAHIAPTHOCTH YCJIOBHUW MPOBENCHUS HCCIICIOBAHUS, XapaKTEPUCTUK KOHTHHTECHTA
oOcneayeMpIX H T.I.

Bo-BTOpBIX, cTaHgapTH3AMMS MOXKET BBITIONHATH (PYHKIHIO MpeoOpa3oBaHUs HOPMAIBHON
(WM MCKYCCTBEHHO HOPMAJIM30BAHHOM) IIKajdbl OLIGHOK B HOBYIO IIKally, OCHOBaHHYIO Ha
ONpElCICHUN MeCTa ChIpOM  OLEHKM MCIBITYEMOTO B  pacHpelelieHUH  IoKas3aTeleil
MICUXOJOTMYECKON METOJUKHU B PEIIPE3EHTATUBHON BBIOOPKE.

Haubonee pacnpocTpaHeHHBIMH MPEOOPa30BAHUSMHU B TICUXOMETPUU NMEPBUYHBIX OIIEHOK
SBIIAIOTCS IICHTPUPOBAHWE W HOPMUPOBAHME MOCPEACTBOM CPEIHEKBAIPATHUECKUX OTKIOHEHUI.
Llenmpuposanue — 370 IuHEHHAA TpaHChOpMAIH BETMUYMH U3MEPEHHOTO TIPU3HAKA, TIPU KOTOPOH
CpelHsisi BeJIMYMHA paclpeiesieHus CTaHOBUTCS paBHOW Hymo. [lpouenypa Hopmuposanus
3aKIII0YaeTcs B Mepexojie K Apyromy macmraly (equHunam) usmepeHus (Sc), KOTopslid 0azupyercs
Ha TMPUHIUIE HOPMAJIBHOCTH paclpeiesieHuss SMIMPUYECKUX IMoKa3zaTesled Hpu Mepexone K
CTaHIAPTHBIM BETMYMHAM U OCYIIECTBIISICTCS 10 (popmyIe:

S¢ = [(Xi-My)/ o] *A + M;

rze, Xj — BEJIMYMHA [10Ka3aTelsl TeCTa;

M,— cpennee apudmeTrdeckoe mokasaresuei

Ox - CPEIHEKBaJPAaTUYHOE OTKIOHEHHUE MT0Ka3aTeNeil;

A — 3aaHHOE CPEeHEKBAIPATUYHOE OTKJIOHEHUE (O);

M — 3aaHHOE CpeiHee 3HAaUECHHUE.

B kauectBe pyHKIMH S; 0OBIYHO HCMONB3YIOT Z-TIOKa3aTelb (CTaHJApTHBIN MMOKa3aTeshb),
cama mpoueaypa CTaHJapTH3aLUHU MOJy4yaeT Ha3BaHUE Z-npeobpazosanue OaHHbIX — ITO TEPEBOJ
U3MEpEHUI B CTaHIAPTHYIO Z-uikauy (Z-scores) co cpenaum My = 0 u D, (unmu o;) = 1. CHavana
JUTSI TIEPEMEHHOM, U3MEPEHHOM Ha BBIOOPKE, BBIUUCISIOT cpeHee My U CTaHIapTHOE OTKIOHEHUE
Ox. 3aT€M BCe 3HAYCHUS MEPEMEHHOMN Xj IePEeCUUTHIBAIOTCS 0 hopmyIie:

Zi:(xi - Mx)/Gx

B pesynbpTaTe npeoOpa3oBaHHbIE 3HAUCHUS (Z-3HAUECHUS) HEMOCPEICTBEHHO BBIPAKAIOTCA B
€IMHULIAX CTAaHJApTHOTO OTKJIOHEHHUsS OT cpeaHero. Ecim uist ogHOW BBIOOPKHM HECKOJBKO
MPU3HAKOB TMEPEBEACHBI B  Z-3HAYEHHUSA, TMOSBISETCS BO3MOXHOCTH CpPaBHEHUS YPOBHSA
BBIPKCHHOCTH PA3HBIX MPU3HAKOB y TOTO WJIM UWHOTO UCHBITYeMOro. J[1s1 Toro 94To0bl H30aBUTHCS
OT HEU30EKHBIX OTPULATENLHBIX M JAPOOHBIX 3HAUEHUH, MOKHO MEpeUTH K 000N Ipyroit
m3BectHoU mmikane: 1Q (cpemnee 100, curma 15); T-omenok (cpemnee 50, curma 10); 10-6aymmpHOM
— creHoB (cpennee 5,5, curma 2) u ap. IlepeBog B HOBYIO HIKaJly OCYLIECTBISIETCS IyTEM
YMHOKEHUS KaX/10Tr0 Z-3HAU€HUs Ha 3aJJaHHYIO0 CUTMY U MPUOaBJIEHUS CPEIHETO:

Si=oxzi + M.

Ha npaktuke ncuxonoru Haubosee 4acTo UCHOJB3YIOT B KAUE€CTBE CTaHIAPTHBIX OLIEHOK: 8
wKaie HaAuMeHo8aHuu HAKOIUICHHBIE TMIPOLIEHTBI, 6 OpOUHANbHOU WwiKdle — TPOLUEHTHIN
(MepueHTWIN) U 6 UHMEp8albHOU wiKale — TUMWYHBbIE CTaHAapTHble Z-oueHku (M=0, A=1);
crannaptabie 1Q-6ammer (M=100, A=15); T-mokazatenu (M=50, A=10) u CTEHOBYyIO KAy
(M=5.5, A=2).

Ocnognasa npobnema cmanoapmusayuu mecma 3aKIAOYAEMCA 6 pPa3padomkKe makxou
WIKAbl, 8 KOMOPOIl pacnpedeiienue mecmoswvlx noKazamesneil HA 6blOOPKe cmanoapmusayuu
COOMEemcmeo6ano 0bvl HOPMAIbHOMY PACHPEDeIeHUIO.

HcxoaHble TECTOBBIE OLIEHKH — 3TO KOJIMYECTBO OTBETOB HA TE€ WJIM MHBIE BOIIPOCHI TECTa,
BpeMsSl WM KOJMYECTBO PEIIEHHBIX 3a7ad U T. A. OHU elle Ha3bIBAIOTCS TMEPBUYHBIMH, WIH
«CBIpbIMHU» OIleHKaMu. MToroMm crangapTusanuu SBISIOTCA TeCTOBble HOPMbI — Ta0iuia
MepecyeTa «ChIPBIX» OIICHOK B CTAHIAPTHBIC TECTOBBIE IIKAIBI.

Cy1iecTByeT MHOKECTBO CTaH/IAPTHBIX TECTOBBIX IIKaJI, OCHOBHOE Ha3HAYEHUE KOTOPBIX —
MIPE/ICTABICHHE WHIWBUIYaIbHBIX DPE3yJIbTATOB TECTUPOBAHUS B YJOOHOM I WHTEPIPETAINH
Buae. Hekoropple W3 ATUX IIKal TPeACTaBieHbl Ha puc. S5.5. OOmuM JyUisi HHUX SBISETCS
COOTBETCTBHE HOPMAJIbBHOMY PacHpe/IesIeHUI0, a Pa3InyaloTCsl OHU TOJIBKO JABYMs MOKA3aTEIsIMU:
CpPEIHUM 3HAaYeHHWEM M MaciiTadoM (CTaHAAPTHBIM OTKJIOHEHHEM — G), ONPEeAesiomuM
JIPOOHOCTH IIKAIIBI.
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Puc. §.5. HopMankwHas KpHBas H TECTOBBIE UIKALL

Obwasa nocnedosamenvHocms CMAaHOAPMU3AUUL COCHLOUM 8 CT1e0YVIOULeM:

1) ompenensieTcsi TeHepalibHass COBOKYITHOCTb, Il KOTOPOW pa3pabaThIBACTCS METOJHMKA U
(dbopMupyeTcst perpe3eHTaTHBHAS BRIOOPKA CTaHIAPTHU3AINY;

2) 0 pe3yiabTaTaM MPUMEHEHHs MEPBUYHOIO BapHaHTa TECTa CTPOUTCS pacIpeieieHHUe
«CBIPBIX)» OLEHOK;

3) MpoBEPSIOT COOTBETCTBUE MOJYYCHHOTO PACTIPEICICHHS HOPMAIbHOMY 3aKOHY;

4) ecnu pacrpelielieHHe «ChIPBIX» OIIGHOK COOTBETCTBYET HOPMAIBbHOMY, MPOM3BOJHUTCS
JIUHEUHAs. CMAHOAPMU3AYUSL,

5) eciu pacrpe/ielieHHe «ChIPBIX» OLEHOK HE COOTBETCTBYET HOPMAIbHOMY, TO BO3MOXKHBI
JIBa BApUAHTA:

* riepes JINHEWHOU CTaHAapTU3alMed IPOU3BOIAT SMIIMPUYECKYIO HOPMAJIU3ALMIO;

* MMPOBOJAT HEJIMHENHYIO HOPMAIU3ALIHIO.

ITpoBepka pacHpeneneHusi «ChIpbIX» OLEHOK Ha COOTBETCTBUE HOPMAIBHOMY 3aKOHY
IIPOU3BOJUTCS IIPU MIOMOIIM CIEUAIBHBIX KPUTEPHEB.

JInHeiiHasi cTaHAapTH3anMs 3aKJIOYAeTCsl B TOM, 4YTO ONPEAEISIOTCA TPaHULBI
MHTEPBAJIOB «CHIPBIX» OIIEHOK, COOTBETCTBYIOLIUE CTaHJAPTHBIM TECTOBBIM IOKa3aTeNsiM. OJTH
I'PaHMIIBI BBIUMCIIAIOTCS MyT€M NPUOABICHUS K CPEHEMY «CBHIPBIX» OLEHOK (WM BBIYUTAHUS U3
HEro) JoJied CTaHAApTHBIX OTKJIOHEHHUH, COOTBETCTBYIOIIMX TecToBOM mkane. Ilpumep,
IIPUBEICHHBIN HUXKE, IEMOHCTPUPYET MPOLENYPY JUHEHHON CTaHAApTU3ALUH.

IIpenmnonoxum, MOJIy4eHO PaCIPEIEICHUE «ChIPBIX)» OLICHOK, COOTBETCTBYIOIIIEE
HOPMAJIBHOMY, CO CpeIHMM M, = 22 W CTaHAAPTHBIM OTKJIOHEHHEM Gy = 6. B
Ka4yecTBE CTaHJapTHOM TecTOBOW IIKaibl BbiOpaHa 10-OaiibHas IKajga CTEHOB,
npemtoskenHas P. Kerremom (cpemmee 5,5, curma 2). Pesympratom JuHEHHOMN
CTaHJapTU3aLUH JOJKHA SBJISATHCS TAaOJIMIA MepecyeTa U3 IIKaJbl «ChIPHIX» OILIEHOK
B IIKaJly CcTEHOB. JlJI1 3TOro KaXJ0My CTaHJapTHOMY 3HAUEHUIO CTAaBUTCS B
COOTBETCTBUE HHTEPBAN «CBHIPBIX» OLEHOK. ['paHMIIBI MHTEPBAIIOB OMIPEIEISAIOTCS
cienyommmM oopazoM. CpeaHee «CHIPBIX» OLEHOK JOJDKHO JIENUTH ILKalTy CTEHOB
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poBHO nornonam (1-5 — Hmxe cpeanero, 6-10 — Brite cpennero). CiegoBaTensHO,
CpEeHEeE «CBHIPBIX» OLEHOK M,=22 — »9T0 TpaHuma cTeHoB 5 u 6. Cnemyromas
IpaHUIla CIIpaBa — OTACJSIONIAs CTCHBI 6 M 7 — OTCTOUT OT CPEIHETO Ha Oy/2. DTOM
IpaHHMIle JOJDKHA COOTBETCTBOBAThH IPAHUIIA «CHIPHIX» OLEHOK M, + 6,/2 =22 + 3 =
25. Tak >xe ompeAemnstoTCcs TPAHUIBI BCEX OCTABIINXCS WHTEPBAIOB, a TPAHUIIBI
KpallHUX HHTEPBAJIOB OCTAIOTCS OTKPBITBIMU. Pe3ynbTaToM SBISIOTCS TECTOBBIC
HOpPMBI — Ta0JIMIIa TIepecyeTa «ChIPBIX» OAIIOB B CTAaHAAPTHBIC TECTOBBIE OLICHKH.
OOpatuTe BHMMaHHE, YTO JieBas IPaHMUIIA Ka)XJOro JHMara3oHa «CBIPBIX» OLIEHOK
UCKITIOYAeT T'PAaHUIly MHTEPBAJIOB, a MpaBas — BKIOYaeT ee. MOXHO ObUIO Ol
caenaTh M HAoO0OpOT, HO TJABHOE, YTOOBI TPaHMIIBI COCEIHUX JMANa30HOB HE
COBMAJay, BO WU30eKAHWE HEIOPa3yMEHUH MpHU MOMAJaHUHU WHIAWBHIYaTHLHOTO
3HAYEHUS Ha TPAHUILY UHTEPBAJIOB.

Tecrorble HOpMEI — TabJnia NepecyeTa «CHIPLIX> 6ANN0B B CTEHBI

Crexn i 2 3 4 5 6 7 8 9 10
«Cripbies <i1jl1-13314-16]|17-19|20-22 2325|2628 (2931 32-34| >34
Bamns! : ‘

[Tonb3ysick 3TOM TabiUIEH TECTOBBIX HOPM HHIMBUAYAIBbHBIH pPE3yibTaT («CHIPOM»
0ay1) mepeBOJAT B ILKANy CTEHOB, YTO IO3BOJIIET MHTEPIPETUPOBATH BHIPAKEHHOCTH
H3MEPSIEMOr0 CBOMCTBA.

B o0mem citydae rpaHUIlbl HHTEPBAJIOB ONPEACISIOTCS 10 (popmyrie Z-peoOpa3oBaHHUS:
x~-M_ - st.-M o
7== L=t Lx, =M, +—(st,- M),
o c :

X S st

I/I€ Xj — HCKOMasi TpaHUIa MHTEpBaJla «ChIPbIX» OLEHOK, Stj — rpaHHlla UHTEpBaja B
CTaHJIAPTHOW TECTOBOH 1ikane, M, oy, Mg, ost — cpeiHue U cTaHAApTHBIE OTKIOHEHUS «CBIPBIX)»
OLICHOK (X) ¥ CTaHIapTHOM miKaisl (St).

OMIMpPUYECKasi HOPMAJIM3AUMs [PUMEHSIETCS, KOTJa paclpeaelieHue «ChIPbIX» OaiioB
OTIMYaeTcss OT HOpMaibHOro. OHa 3aKio4aeTcs B U3MEHEHUHM COJEpP>KaHUS TECTOBBIX 3aJaHMM.
Hanpumep, ecnm «cblpas» OLEHKAa — 3TO KOJWYECTBO 3aJad, PELICHHBIX HCIBITYEMBIMHU 3a
OTBEJIEHHOE BpEMsl, U MOJIYYEHO paclpesiesieHue ¢ IPaBOCTOPOHHENW aCUMMETPHUEH, TO 3TO 3HAYMT,
YTO CJIMUIKOM OOJIbIIasi JOJS UCHBITYEMBIX pelIaeT Ooibllie MOJOBHUHBI 3a/aHuil. B aToMm ciyuae
Heo0xo1uMo 100 100aBUTH OoJiee TPYAHbIE 3a/1aHUs, TM00 COKPATUTh BPEMS PELLICHUS.

HesmHelinass HopMaIM3auMsi TPUMEHSETCS, €CIM OSMIMpPUYECKas HOpMaln3alus
HEBO3MOXKHA WJIM HE)KelaTeabHa, HallpUMep, ¢ TOUKHM 3pEHUs 3aTpaT BpEMEHU U pecypcoB. B aTom
cllydae TIIEpEBOJl «CBIPBIX» OLEHOK B CTaHJApTHbIE MPOU3BOIAUTCS YEPE3 HAXOXKACHHE
MIPOLIEHTHIIBHBIX TPAaHUIl TPYII B UCXOJHOM pacHpeeleHUH, COOTBETCTBYIOIUX MPOLIEHTUIBHBIM
rpaHyllaM TPYNI B HOPMaJbHOM paclpeieleHUH CTaHAapTHOM mkanel. KaxaoMy uHTepBaly
CTaH/IaPTHOM IIKaJbl CTaBUTCSI B COOTBETCTBUE TaKOW MHTEPBAJI IIKAJIbl «CBIPBIX» OILIEHOK,
KOTOPBIH COJIEPKUT Ty >K€ IMPOLEHTHYIO JOJI0 BBIOOPKM CTaHAapTH3alMu. BemuuuHbl noneit
ONPEACNSIIOTCS MO IUIONIAAX TMOJ €IWHUYHOM HOPMaJbHOM KpPHUBOM, 3aKIIOYEHHONM MEXKIY
COOTBETCTBYIOLIMMHU JAHHOMY UHTEpBaly CTAaHJAPTHON IIKAJIbl Z-OL€HKAMH.

Hanpumep, mj1st Toro 4roOsl ONpeaenuTh, Kako «ChIpoi» 0al JOKEH COOTBETCTBOBATH
HIDKHEH rpaHune creHa 10, He0OX0IUMO CHavalla BBISICHUTh, KAKOMY Z-3Ha4€HUIO COOTBETCTBYET
aTa rpanuna (z= 2). 3ateM mo TabIWIle HOpPMAIbHOTO pacrpeneneHus (cMm. tadbn. CraHaapTHBIE
HOpMaJIbHbIE BEPOATHOCTH) HAJO OINpPENeNINUTh, Kakas J0JA IUIOAad IO HOPMajbHON KpUBOH
HaxoauTcs mpasee 3Toro 3HaueHus (0,023). [Tocne atoro onpenensercs, Kakoe 3HaYeHHE OTCEKAET
2,3% HanOOIBIINX 3HAYCHUN «CHIPBIX» 0aJlIIOB BEIOOPKM cTaHnapTu3anuu. HaliienHoe 3HaueHne U
OyneT cooTBeTCTBOBaTh Tpanuiie 9 u 10 cTena.
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PaccmoTpuM mpumep HenuHeWHOW HopMmanuzanuu. Jlomyctum, pa3zpaOaThIBaeMbIii TeCT
npeanonaraeT pemenue 20 3aganuii. O0beM BeIOOpkH cTtangaptuzanuu N = 200 yenosek. CHadana
CTPOUTCS Ta0JIUIIA PACTIPEACTICHHS YACTOT «CHIPBIX» 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
HcxonHoe pacnpeienieHne 3aMETHO OTJIIMYAETCSl OT
HOpPMaJbHOTO — OHO HUMEET MPaBOCTOPOHHIOIO
acumMerputo (cMm. puc.). B kauecTtBe cTaHIapTHOU
BbIOEpEM MIKAlTy CTEHANHOB, JUIS KaXAOW TIpajaluu

- KOTOPOWM M3BECTHBI NPOLEHTHBbIE Aoau. Mcxons u3 stux

IIPOLICHTHBIX J10JIe U TaOJIMLBl PACTIPENICIIEHUS «CBIPBIX)»
N . H ﬂ H” H ' ! 1 OLIEHOK CTpOHUTCS Tabiauma TecToBbIX HopM. CHauana
s s e i iemnnwumwunna OTOMpaArOTCS 4% HCHBITYEMBIX, PELIMBIINX HAaWMEHbIIEE
Pac. 5.6 Pachpesnnie scupus U (oo Fani Tl 52) KOJIMYECTBO 3a/aHui. Y Hac 8 ucnbiryeMsix (4%) pemmim

MeHee 4 3agaHuil. DTO YKCIIO 3alaHui OYJIET COOTBETCTBOBATh 1-My CTeHaiiHy. BTopomy cTeHaliny
OyZeT COOTBETCTBOBATh pe3ynbTaT cieayrommx 7% (14) ucnbityeMbix: oT 4 1o 6 3aiaHuid, U T. 1.
Htor HenuHeWHOW cTaHAapTH3alMM — TaOJMla TEepeBOJAa «CHIPHIX» OLIEHOK B IIKAIbHBIE,
CTCHAIHBI:

CreHalHEBI 1123 4 5 6 7 1419
% 417 12| 17 20 17 12 |74
«Crippiey onenkn|<4(4-6|7-9(10-12|13-14|15-16(17-18|19|20

3agaya 1. Hekotopoe cBoiicTBO wu3Mepsiercss npu nomomu TectoBod mkainsl CEEB
(M=500, o = 100). Kakass npubIu3uTeIbHO A0S TeHEpAIbHONH COBOKYMHOCTH UMeeT O6ain ot 600
1o 700?

3agaua 2. B renepanbpHOii coBOKynHOCTH 3HaueHus |Q B mikane Bekciepa pacmpeseneHbl
NpUOIM3UTENIEHO HOPMaiIbHO co cpeaHuM 100 u cranmapTHeIM OoTKIOHEHHEM 15. C moMOIIbIo
Ta0JIUIl OTIPEACTUTE CIEAYIOLIUE BEPOSITHOCTH:

a) BEPOSITHOCTH TOTO, YTO CIy4ailHO BHIOpaHHBIN 4eroBek Oyner umeth 1Q mexay 79 u
121,
0) BEPOSITHOCTH TOTO, YTO CIIy4aifHO BBIOpaHHBIN yenoBek Oyner umers 1Q Berme 127;
Huxe 73.
3. Omnpenenure Mpu NOMOIIM KBAaHTUILHOTO TpauKa, COOTBETCTBYET JIM HOPMAJIbLHOMY
BUJIY pacrpesiesieHne IePEMEHHOM o CIeyIoIMMI 3HAYeHUSIMHU POLIEHTHIICH:
ITpotenTitin Py Py Py Py Py
X 6 8 {0 11 12

B oOmactn kakux 3Ha4eHU# IIKajga, B KOTOPOH M3MepeH MNpH3HaK, obnanaer Oosblueit
g depeHIupyoel CoCOOHOCThIO (UyBCTBUTEIBHOCTBIO), @ B KAKOW — MEHBIIEeH?

3agaua 3. Ilpeanosnoxxum, MONy4E€HO paclpesielieHue «ChIPhIX» OLIEHOK, COOTBECTBYIOLIEE
HOpMaJbHOMY, CO CpeqHUM My = 24 U cTaHAApTHBIM OTKJIOHEHHEM Oy = 8. CocTaBbTe TaOIHILYy
nepecyeTa «ChIpbIX» OANJIOB B CTEHBI.

JlaGopaTopusbie padorsl 10-12. MeToabl CTATHCTHYECKOI MPOBEPKH IMIIOTE3 0 PA3JIHYHU
JAHHBIX IKCIIePUMEHTAJBHBIX TPy

IIpumenenne «Ta0Juubl KPUTHYECKHX 3HAYEHHMH KPHUTEPHUs» IO3BOJSAET OIPEACIIUTH
3HAa4YeHHE YPOBEHb 3HAYMMOCTU Pa3lu4Midl (p-ypOBEHB) JIJs JAHHOIO YHCa CTereHel CBOOOJIBI.
Tabnuma KpUTHUECKMX 3HAUYEHUN CONEP)KUT 3HAUYEHUS TEOPETHUYECKOTo paclpesesieHus,
COOTBETCTBYIOILIIME Hamboiee BaXHbBIM — KPUTHYECKUM 3HadyeHusiM p-ypoBHs (0,05 -
nsitunponeHTHbIH; 0,01 - oTHOPOIEHTHBIN U T. 1I.) AJISl pa3iIMYHBIX YHCEN CTereHel cBoOoabl, P-
YPOBEHb 3HAYMMOCTH I10 BEIYUCIEHHOMY SMIIMPUYECKOMY 3HAUEHUIO KPUTEPHUSI IPH TIOMOIIU TaKUX
TaOIUI] OTIPEEISIETCS CIeAYIONUM o0pazoM. JIJis TaHHOTO YKCiia CTereHeld CBOOObI TI0 TaOIHIle
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OTIpENIeNIAIOTCS ONMKAWIINEe KPUTUYECKHUE 3HAYCHUS U p-ypOBHHU, UM COOTBeTCTBYyromue. [lanee
3HAYEHHUE P-ypOBHS ONPEIENIAETCA B BUAEC HEPABEHCTBA 10 IIPABUITY, KOTOPOE AEMOHCTPUPYETCS Ha
puc. (3HAYMMOCTH BO3PACTaeT CJ€Ba HAIpPaBO, B COOTBETCTBHU C YOBIBAHUEM p-YPOBHS, T.K.
YPOBEHb 3HAUUMOCTH — 3TO BEPOATHOCTb OLIMOKH MEPBOrO poja, TO YeEM OH MEHBbIIE, TEM JIydllle U
TEM 3HaYMMee pa3Inuus Mbl IOTYUHIIN).

Och 3HaYMMOCTH (3aPHCOBLIBAEM Ha J10CKe):

30Ha
30Ha HEC3HAYNMOCTHU 30Ha 3HAYUMOCTU
HCOTPEACICHHOCTH
A N A
- | N | ™

p>0.1 p < 0,001

p=0,1 p=0,05 p=10,01 p=0,001
Ko Ko,03 Koo Ko.qo1

- ecJHM SMIIUPUYECKoe 3HayeHue Kpurepus (K,) HaXOAUTCS MEXKIY JABYMsI KPHUTHYCCKUMH
3HAYEHUSIMU, TO P-YPOBEHb MeHbULe TOTO KPUTUUYECKOTO p, KOTOPOE HAXOIUTCS JIEBEE;

- ecnmu K, HaxoauTcsl JIeBee KpailHEro JEBOTO KPUTHUYECKOTO 3HAUYeHUs (OOBIYHO HTO
COOTBETCTBYeT kputudeckomy p = 0,1, pexxe — p = 0,05), To p-ypoBeHb Oosbuse, UeM KpaiiHee
[IpaBO€ KPUTUUECKOE 3HAYCHUE p;

- ecnn K, HaxoauTcs mpaBee KpailHEro MpaBOro KPUTHUYECKOTO 3HAYEHUS, TO p-YPOBEHb
MeHbuie KpaHEero MpaBoro KpUTUYECKOTO p.

JI71s pa3HBIX KpUTEPHUEB BO3ZMOXKHBI Pa3Hble COOTHOLIECHUSI MEXKAY P-YPOBHEM U BEIHMUYMHOU
KPUTHYECKHUX €r0 3HAYCHUH.

Hanpumep, eciau smnupuyeckoe 3Hadenue kpurepus (K,) naxomurcs mexay Koos 1 Koos,
10 p < 0,05. Ecnu K, naxomgutcs nesee Ko 1, 10 p > 0,1. Eciiu K, naxonurcs npasee Ko 0o1, TO p
< 0,001.

Janee pa3naeM cTyAeHTaM NpUMepPbl TA0JMI KPUTHYECKUX 3HAYeHul 1 CThIoeHTa
u @umepa. Ha npumepe 3THX Ta0/141 IOKA3bIBaeM, KAK ONPeAeJTUTh YPOBEHb 3HAYMMOCTH.

Hanpumep: Bbl paccuutanu no ¢opmynam, NpeasiokeHHbIM A Kputepus CTbhIOJEHTA,
SMIUPUYECKUE 3HAUYCHUE U YMCIIO cTerneHel cBobOoabl. [lomyunnm, uro t, = 2,35 (ammnupuyeckoe
3HaueHue kputepus), df = 10 (uucno creneneit cBo6ob1). O yeM TOBOPAT 3TH HUGPHI? AJITOPUTM
OTBETa CJETYIONUii:

1) bepem Tabmuily KpUTHYECKMX 3HAYeHUW A 3Toro kpurepus (Bbl_mx pazganum
CTYJeHTaM, Npeuiaraere B HUX NOCMOTPeTh). Buaum, uto B Hell mpeacTaBieHbl KPUTHYECKHE
3HAYEHUS] KpUTEpUs JJs YEThIPEX BApHAHTOB YPOBHEW 3HAUMMOCTH (3TO 3arojIOBKH CTOJIOIOB).
Crenenu cBOOOBI HAXOMATCS B CTPOKAX.

2) Haxonum cTpoky ¢ uucioM creneHeil cBoOoab! /i Hamero npumepa - 10. Cmotpum,
4YeMy paBHbI KPUTHYECKHE 3HAUCHUS KPUTepHs Ul JaHHOTO ciydas. OmnpenenseM, MexX1y KaKuMu
3HAYEHUSIMU M0N0 Hallle SMIUPUIECKOE.

df P
0,10 | 0,05 | 0,01 | 0,001
10| 1,812 | 2,228 | 3,169 | 4,587 3ona ona 30Ha
HE3HAYUMOCTH HCONPEACICHHOCTH 3HAYMMOCTHU
2,228 X 3.169
3) BeBom: rumoresa o 2.35

pa3IuYHSX MOATBEPAMIIACh Ha YPOBHE
saauumoctu p<0,05.

KpnTuquKne 3HAYCHUHA
t-Kpl/lTeprl CT])]OZIBHTZI NP Pa3JIUIHbIX YPOBHAX 3HAYUMOCTH
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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 16314 ]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 12920 | 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 12353 ]3,182 5841 | 12,923 | 33 |1,692 | 2,035 2,733 | 3,611 | 63 | 1,669 | 1,998 | 2,656 | 3,452
4 2132|2776 | 4604 | 8,610 |34 ]1691 2032|2728 | 3601 | 64 | 1,669 | 1,998 | 2,655 | 3,449
5 12015] 2571|4032 |6,869 |35]1,690 203027243591 | 65 | 1,669 | 1,997 | 2,654 | 3,447
6 | 1943 | 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 | 3499 | 5408 | 371,687 2026 |2715|3574| 67 | 1,668 | 1,996 | 2,651 | 3,442
8 11,860 | 2,306 | 3,355 | 5,041 |38 |1,686 | 2024 | 2712|3566 | 68 | 1,668 | 1,995 | 2,650 | 3,439
9 11,833]2262 | 3250 |4,781 | 391685 2023|2708 | 3558 | 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 | 2020 | 2,701 | 3544 | 71 | 1,667 | 1,994 | 2,647 | 3,433
121,782 | 2,179 | 3,055 | 4,318 | 421682 | 2018 | 2,698 | 3538 | 72 | 1,666 | 1,993 | 2,646 | 3,431
131,771 | 2,160 | 3,012 | 4221 |43 ]1681 | 2017|2695 |3532| 73 | 1,666 | 1,993 | 2,645 | 3,429
141,761 | 2,145 | 2977 | 4140 |44 11,680 | 2,015|2,692 | 3526 | 74 | 1,666 | 1,993 | 2,644 | 3,427
151,753 | 2,131 | 2947 | 4073 | 4516792014 |2,690 | 3520 | 75 | 1,665 | 1,992 | 2,643 | 3,425
16 | 1,746 | 2,120 | 2,921 | 4015 |46 | 1,679 | 2,013 | 2,687 | 3515 | 76 | 1,665 | 1,992 | 2,642 | 3,423
171,740 | 2,110 | 2,898 | 3,965 |47 | 1678|2012 |2,685| 3510 | 78 | 1,665 | 1,991 | 2,640 | 3,420
181,734 | 2,101 | 2878|3922 |48 |1677 2011|2682 |3505| 79 | 1,664 | 1,990 | 2,639 | 3,418
191,729 | 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| 1,725 | 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 12,080 | 2,831 | 3,819 |51|1675]| 2,008 | 2676 | 3,492 | 100 | 1,660 | 1,984 | 2,626 | 3,390
22 11,717 | 2,074 |1 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
251,708 | 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 11,701 | 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
301,697 | 2,042 | 2,750 | 3,646 | 60 | 1,671 | 2,000 | 2,660 | 3,460 | 350 | 1,649 | 1,967 | 2,590 | 3,319
Kpurnyeckue 3Hauenust kpurepusi F-®umepa
P=0,05
CreneHu ¢cB0o00OABI AJISI YHCTHTES
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 5,991 | 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
= 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 4,543 | 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
21 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
= 10 10,044 | 7,559 6,552 5,994 5,636 5,386 5,200 5,057 4,849 4,706 4,327 3,910
§ 11 |9,646 | 7,206 | 6,217 | 5,668 |5,316 |5,069 |4,886 | 4,744 | 4539 |4,397 | 4,021 | 3,604
E 12 9,330 | 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 | 4556 |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
1;[ 18 | 8,285 | 6,013 |5,092 | 4,579 |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 | 3,871 |3,699 |3564 | 3,368 | 3,231 |2,859 |2422
5 30 | 7,562 [5,390 |4,510 | 4,018 | 3,699 |3,473 |3,305 |3,173 | 2,979 | 2,843 | 2,469 | 2,008
=| 40 |7314 5178 | 4313 3828 |3,514 |3291 |3124 2,993 | 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 (4922 | 4,074 | 3,600 | 3,291 |3,071 |2906 |2,777 | 2585 | 2450 |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 |6637 |4607 |3,784 |3321 |3,019 |2804 |2641 |2513 |2,323 |2,187 | 1,793

Pexomenoayuu x evibopy kpumepus paznuyuii:

*  Tlpexne Bcero, clieqyeT ONpeAeNuTh, SIBISIETCS JIU BBIOOPKA CBA3HOW (3aBUCHUMOI) MM
HECBSI3HOM (HE3aBHCUMOM).

* Cnemyer onpeaenuTh OJJHOPOJAHOCTh — HEOAHOPOTHOCTh BEIOOPKHU.

* 3aTeM cieayeT OLEHUTh 0ObEM BBIOOPKH U, 3HAS OTPAHUUYCHUS KAXKIOTO KPUTEPHS IO
00BeEMY, BHIOpaTh COOTBETCTBYIOIINI KPUTEPHIA.

* Tlpum sTom 1enmecooOpa3Hee BCEro Ha4MHATH padOTy ¢ BbIOOpa HaUMEHEE TPYI0EMKOTO
KpUTEPHSL.

*  Ecnm ucmonb3yemblil KpUTEpUi HE BBIIBIII Pa3iIMudsi — CIEAYeT MPUMEHUTH Oojiee
MOIIHBIN, HO OIHOBPEMEHHO M 00Jiee TPYyI0EeMKHI KpUTEepHil.

*  Ecnu B pacnopspKeHUH TICUXO0JIOTa MMEETCS] HECKOJIBKO KPUTEPHUEB, TO CIIEAYET BEIOMPATh
T€ W3 HHUX, KOTOphle Hamboiee TMOJHO HCHOJIb3YIOT HH(POPMAIUIO, COJEpXKaIlylocs B
IKCIIEPUMEHTAIBHBIX JIAHHBIX.

* Tlpu manom oObeMe BHIOOPKH CIEAYyeT YBETUYHMBATh BENTUYMHY YPOBHSI 3HAUMMOCTH (HE
MeHee 1%), Tak kak HeOoubIIask BIOOpPKA M HU3KUN YpPOBEHb 3HAUMMOCTH IPUBOJAT K YBEIMUEHHUIO
BEPOSTHOCTH MPUHATHS OMIMOOYHBIX PEIICHUH.

METO/bI CTATUCTHYECKOM IMPOBEPKN T'MIIOTE3 O PA3JIMYNU JTAHHBIX
IKCIIEPUMEHTAJIBHBIX I'PYIIIT

Hanbonee MHOTOUYHMCIIEHHAss TpyIa METOJOB OTHOCHTCS K CIy4ar, KOTJa OJHAa W3
MEPEMEHHBIX SBJISETCS KOJMMYECTBEHHOW, a JApyras — KadyeCTBEHHOH. DTO IIMPOKUN Kiace
WCCIIEIOBATEIbCKUX CHUTYallMid, KOTJIa 3aJada CBOJAWTCS K CpaBHEHHIO Tpynn (Tpagaruii
HOMHHATUBHOW TIEPEMEHHOW) 10 YPOBHIO BBIPAKEHHOCTH TMpPHU3HAKa (KOJMYECTBEHHOM
nepeMeHHol). [t pemenns TakoW 3aJa4d MPUMEHSIFOTCS Memoobl CpaHeHus, KOTOPbIE MOYXKHO
KJaccu(UIUpoOBaTh MO TPEM OCHOBAHUAM: a) KOJAUYUeCMB80 cpasHusaemvix cpynn (Tpajanui
HOMWHATUBHOW MEPEMEHHOW) — JBE WM Oojiee IBYX; 0) coomHouieHue CpasHuBaemvix epynn.
3aBHCUMBIE BBIOOPKH MM HE3aBUCUMBIE BBIOOPKH; B) WKALA, 8 KOMOPOU U3MePeH KOAUYeCMEeHHbll
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npuzHak.: MCTPHUYCCKAd, pPaHIroBaid. Taxum 06pa30M, MOXXHO BBIACIIUTH 8 OCHOBHBIX METOO0B
cpaBHeHus (Tabdu. 1, rae X — KaueCTBEHHBIN, Y — KOJIMUYECTBEHHBIN ).

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

3aBUCHMOCTH BBIOOPOK HezaBucumeie | 3aBucumble HesaBucumbie 3aBucHMBbIC

[lapameTprudeckre METOIbI CPaBHEHHS

. t-Cteroenra s t-Creromenra mis ANOVA, ¢
METPHUYECKUI
HE3aBHUCUMBIX BEIOOPOK, 3aBUCUMBIX ANOVA TTOBTOPHBIMU
IIpuznak F-kputepuii Ouimepa BBIOOPOK M3MEPCHUSIMH
Y HenapaMmerpuueckue METO/IbI CPaBHEHHSI
. H-
PaHTOBBIA U-Manna-Yurau, G T-BunkokcoHa, 2

KpUTEpull cepuid KpUTEpPUI 3HAKOB Kpaciana- X -Ppunvata

pHTeEp p pHTep Yonneca

Mpbl yxe oTMeualM Ha MpPOLUIOM 3aHSATHM, 4YTO 3TH METOJbl CPABHEHMsI Ha3bIBAIOT
KPUTEPUSAMH DPA3JIUYUN, T.K. OHM IO3BOJSIOT BBIABUTH 3HAYMMOCTb DPA3IM4Ui MEXAy IBYMs U
Ooyiee CpaBHMBAaGMBIMH BBIOOPKAMH TIO0 BBIPAXKEHHOCTH KakKOW-THOO TEpeMEHHOH (Hampumep,
CPAaBHUTb MYXXUUH U JKEHILIUH 10 BBIPAXKEHHOCTH y HUX TPEBOXKHOCTH). Bee kputepun nenstcst Ha
JBe OOoJbIINE TPYIIIBL: TApaMEeTpUUYECKue U HerapameTpuueckre. OCTaHOBUMCS Ha HUX MoApoOHee.

PACUET MAPAMETPUUYECKHUX KPUTEPUEB PA3JINUNIL.

Kputepun HOCAT Ha3BaHUE «IapaMeTpPUUYECKHE», MOTOMY u4TO B (GOpMyly HUX pacuera
BKJIIOUAIOTCSA TaKHe IapaMeTpbl BBIOOPKH, Kak cpeaHee, aucnepcus u ap. Kax mpaswiio, B
MICUXOJOTHYECKUX HCCIEAOBAHUAX Yallle BCEro MPUMEHSIOTCS J[BA MapaMETPUUYECKUX KPUTEPUT —
310 t-KkpuTepuili CTbIOJEHTA, KOTOPBIM OLIEHWBAET Pa3InyMsl CPEIHUX JUISl IBYX BbIOOpOK U F-
kputTepuii @uilepa, OLEHUBAIOIIMN pa3IHuus MEXAY IBYMs AHUcCIepcusiMu. B oTHouieHuun
JTAHHBIX KPUTEPUEB CYNIECTBYET JIBA TpeOOBaHMsA: 1) OHU MPUMEHSIOTCS TOJBKO ISl JaHHBIX,
M3MEpPEHHBIX B IIKaJle MHTEPBAJIOB (M OTHOUICHWI); 2) SMIOUPUUYECKUE HAHHBIC JOJDKHBI OBITH
pacnpeziesieHbl 10 HOPMaJIbHOMY 3aKOHY.

CpaBHeHUE ABYX BBIOOPOK MO MPHU3HAKY, U3MEPEHHOMY B METPHUYECKOH IIKajie, 0ObIYHO
MIPENIIOJIaraeT CPpaGHeHUe CPeOHUX 3HAYEHUll C UCNONb308AHUEM NaApaMempuyeckoeo kpumepus -
Cmobrooenma. Craenyer pa3nuyaTb TPU CHUTYallud IO COOTHOIIEHUIO BBIOOPOK MEXIY COOOil:
Cllydail He3asuUcUmMbIX N 3a8UcuMblX BEIOOPOK (M3MEPEHUH NMPU3HAKa) U JONOJHUTENIBHO — Cllydai
CpaBHEHUSI OTHOTO CPEIHEro 3HaYeHUs C 3aJaHHoN BennunHoH (kputepuil f-CteronenTa 01 0owHou
8b100pPKUL).

1) t-kpurepnii CThr01eHTA

Kpurepuii t CTbloieHTa HanpaBiieH Ha OLEHKY paziIHuuil BEIMUYMH cpeqHuX X U YV nByx
BbIOOpOK X u V¥, KoTopble pacmpezesieHbl 10 HOpPMaJbHOMY 3akoHy. OJHUM U3 TJIaBHBIX
JOCTOUHCTB KPUTEpHsl SBJISIETCS IIMPOTa ero nmpuMeHeHus. OH MOXKeT OBITh MCIOJb30BaH IS
COIIOCTABJICHUSI CPEAHMX Y CBA3HBIX U HECBA3HBIX BHIOOPOK, NMPUYEM BBIOOPKH MOTYT OBITH HE
paBHBI 110 BEJINYHMHE.

Kpumepuit t-Cmubrooenma onsa 0010l 6b160pKU

MeTon mO3BOJSET NPOBEPUTH THUIIOTE3y O TOM, UYTO CPEIHEE 3HAYEHHE H3y4aeMOro
npu3Haka M, OoTJaM4aeTcss OT HEKOTOPOTO M3BECTHOro 3HaueHus A. [IpoBepseMas craTucTuueckas
runore3a: Ho: M = A. Ilpu ee OTKIIOHEHUN NIPUHUMAETCS aJIbTEPHATUBHAS TUIIOTE3a O TOM, 4YTO M,
MeHb11e (060bIe) A.

Hcxoonoe npeononodscenue: pacrupeseseHne TMpHU3HaKa B BBIOOPKE MPUOIUZUTENBHO
COOTBETCTBYET HOPMAJILHOMY BH]LY.

Cmpykmypa ucxoOHblx OaHHbIX: 3HAYEHUS U3y4aeMOro MPU3HaKa OMpPeesICHbI s KaXI0T0
YJieHa BBIOOPKH, KOTOpasi pernpe3eHTaTUBHA U3y4yaeMoi reHepaibHOW COBOKYITHOCTH.

Anvmepnamuga memooy. HET.
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Dopmyna s SMIupuyeckoro 3HaueHus kpurepus t-Ctoronenta (1):

f\M-Al
3 c/m,df—N—l.
[IPUMEP PACYHETA

[Tpenmonoxxum, HCCIEAOBaJIOCh BIMSHHE YCIOBHI BOCHUTAHMSI B JIETCKOM JIOME€ Ha WH-
TEJUIeKTyaJIbHOE pa3BuTHe naerei. [Ipu uCnonb3oBaHWM CTAaHJAPTHOIO TECTa WHTEIUICKTA IS
CITy4aiiHOM BBIOOPKM BOCIIMTAHHMKOB JETJAOMA, coCTosmed w3 36 nereil, ObUIM TOJYYCHBI
cienytoue pesynbtarsl: M, = 106; o = 15; N = 36. HccnenoBaresns UHTEpecoBajo, MPEBHIIIACT JId
MHTEJUIEKT BOCIMTAaHHUKOB JETIOMa HOpMaTuBHbIM mnokazarenb 4 = 100. [Ins npunstus cra-
TUCTUYECKOTO pelieHus ObLI onpeseneH yposeHs o = 0,05.

[T ar 1. Beraucisiem no popmyie (1) smnupuyeckoe 3HaU€HUE KPUTEPHUS U YUCIIO CTETICHEH
cBoOomsl: t, = 2,4; df= 35.

I a r 2. OnpenensgeM 1m0 TabIUIE KPUTHYCCKMX 3HaucHuil kpurepus f-CreromeHra p-
ypoBenb 3HauumocTH. s df = 35 sMnupuyeckoe 3HaUeHUE HAXOIUTCSA MEKIY KPUTHUCCKUMHU IS
p=0,05up=0,01. CnenoarensHo, p < 0,05.

I a r 3. [IpuaEMaeM CTATUCTHYECKOE pEeIIeHUE U GopMynupyeM BbiBoJ. CTaTUCTHYECKAS
TUIOTE3a O PABEHCTBE CPEAHEr0 3HAueHUs 3aJaHHOW BeIMYMHE OTKIOHseTca. HHTemnekrt
BOCHHUTaHHUKOB neraoMa (M= 106; ¢ = 15; N= 36) craructuyecku AOCTOBEPHO MPEBBIIIAET
HOPMaTHBHBII MoKa3aTesb naTeiekra A = 100 (na yposae 3HaunmoctH p < 0,05).

2) t-kpumepuit Cmorooenma 05 He3a8UCUMDBIX 6bLOOPOK

MeTo 1103BOJIIET TPOBEPUTH TUIIOTE3Y O TOM, YTO CPEIHUE 3HAYCHHS JBYX I'€HEPaIbHbBIX
COBOKYIHOCTEM, U3 KOTOPHIX U3BJICUCHBI CPABHUBAEMBIE He3asucUMble BBIOOPKU, OTIIMYAIOTCS APYT
oT npyra. JlomyiieHue HE3aBHCHUMOCTH IMpEIoyiaraeT, YyTo MPECTaBUTENN JIBYX BBIOOPOK He
COCMasAIOmM Napvl KOPperupyiowux 3HavyeHull npusHaka. ITO MPeaIoyoKeHne HapyluImioch Obl,
eclid, Harpumep, 1-s1 BpIOOpKa COCTOsUIa U3 MYKeH, a 2-1 — M3 UX KEH, U JBa psAja 3HAuYCHUM
M3MEPEHHOTO MPU3HAKA MOTJIA Obl KOPPEIUPOBATH.

[TpoBepsiemas cratuctuyeckas runoreza Ho: My = M, (cpennue 3HaueHus B BbiOopkax 1 u 2
paBHbl). [Ipy ee OTKIOHCHWH NMPUHUMACTCS ATbTEPHATHBHAS THIIOTE3a O TOM, 4TO M; OOIbIIe
(menbIIe) Mo,

Hcxoouvie npeononodscenus 1ist CTaTUCTUYECKOM MTPOBEPKHU:

O ofHa BbIOOpKa W3BIIEKAETCS M3 OJHOW TeHepajbHOW COBOKYIMHOCTH, a Jpyras BbIOOpKa,
He3asucumas OT TIEPBOU, U3BJICKAETCS U3 IPYroil TeHepaIbHON COBOKYITHOCTH;

O pacmpeleieHre U3y4aeMoro Mpu3Haka U B TOW, U B JIPYroil BHIOOpKE MPUOIU3UTETHHO
COOTBETCTBYET HOPMAIbHOMY;

O AUCTIEPCUU MPU3HAKA B IBYX BEIOOPKAX MPUMEPHO OJUHAKOBBI (TOMOTEHHBI).

Cmpykmypa ucxoouvlx 0aHHbIX. U3y4aeMbIil MPU3HAK U3MEPEH Yy 00BEKTOB (MCTIBITYEMBIX),
KKIBIA U3 KOTOPBIX MPUHAJICKHUT K OJJHOU U3 IBYX CPAaBHUBAEMBIX HE3aBUCUMBIX BHIOOPOK.

Oecpanuuenus: pacrupenereHuss Mpu3Haka U B TOW, U B JIPYroil BHIOOPKE TOJDKHO CYIIIe-
CTBEHHO HE OTIMYAThCS OT HOPMAIIBHOTO; 8 ClIyYde pa3Holl YUCIeHHOCMU CPAaBHUBAEMBIX BBHIOOPOK
WX JUCHEPCHH CTAaTUCTHUYECKH JOCTOBEPHO HE pasiauyaroTcs (MpoBepsieTcss Mo Kpureputo F-

Ouimiepa — TpHU BBIYUCICHUSX «BPYUHYIO», MO KpuTeputo JIMBeHa — TMpU BBIYHCICHUSX HA
KOMITBIOTEPE).
Anvmeprnamusa memody: HemapameTpudeckuit kputepuit U-ManHa-YuTHH — eciu

pacnpeneseHie IpU3HaKa X0Tsl ObI B OJJHOH BBIOOPKE CYIIECTBEHHO OTJIMYACTCSI OT HOPMAIBHOTO U
(nnn) AUCTIEPCUH PA3INYAIOTCS CTATHCTHYECKH JOCTOBEPHO.

Dopmynel 17151 SMIUPHUECKOTO 3HadeHust knutenns t-CteionenTa (2):
|M M 2]

J(NI—I)GH(NZ—l)ci(_H_*“!_]

N+N-2 NN,

L=

UIn

df =N, +N,~2.
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[lepBast ¢opmyna npuMeHsieTcs A NPUOTIDKEHHBIX PAcyeToB, Uil ONU3KHUX 10
YHUCIEHHOCTH BBIOOPOK, a BTOpas (hopMysa — JUIsl TOUHBIX PacdyeToB, KOTJa BBIOOPKH 3aMETHO
pa3NUYarTCs MO YHCICHHOCTH.

Ilpumep pacuema: Ilcuxonor u3Mepsna BpeMs CIIOKHOW CEHCOMOTOPHON peakUuu BbIOOPaA
(B MIJUIMCEKYHJAaX) B KOHTPOJIBHOM M 3KCIEPUMEHTAIbHON rpynmnax. B skcrnepumeHTanbHYIO
rpynny (X) Bxomuiau 9 crnopTcMEHOB BbICOKOM kBanmubukamuu. KonTponbHo# rpymnmoit (Y)
SBIISUTUCH 8 YEJIOBEK, aKTUBHO HE 3aHUMAIOIIUXCS COPTOM. [IcHX0JI0r mpoBepsieT TUIOoTe3y O TOM,
YTO CPEHsSI CKOPOCTh CIOXKHOM CEHCOMOTOPHON peakIMM BbIOOpa y CIIOPTCMEHOB BBIILIE, YEM 3Ta

e BEJIMYMHA Y JIFOJCH, HE 3aHUMAIOIINXCS CIIOPTOM.
Pe3ynbrarhl sKcliepUMeHTa HpPEICTaBUM B BHJE Tall. 2, B KOTOPOIl MpOU3BEAEM Pl

HEOOXOUMBIX PaCUETOB:

Cpe,[[HI/Ie apI/I(i)MeTI/I‘IeCKI/Ie COCTaB/IIOT B BKCHepHMeHTaHLHOﬁ rpyimme

KOHTpoJbHOU rpynme 5104/8 = 638.
AOcomoTHas pa3HHIIa CpeTHUX BBIOOPOK paBHA |526-638|=112 (BepxHss YacTh (OPMYIIBI

Z(xi _Mx)2
o, =J—DI=\}—————-" S

BepxHss yacTb 3THX (OPMYI OCUUTAHA B MOCIEAHUX JIBYX CTOJIOIAX TaOIUIIBI 2.
[ToncraBisiem 3HaueHus B (GOPMYILy AJIsi CUTMBI (CTaHAAPTHOTO OTKJIOHEHUS):

28632 8174

ox = V22 ~ 59.82: o, = Vot = 50,95
9-1 8—-1

TeHepL ImIoaACTaBJIIEM BCE HeO6XOI[I/IMBIe 3HAYCHHUA B TOYHYIO (bOpMyﬂy AJi1 pacdyceTa

KpuTepus (T.K. y HAC HE paBHbIE TI0 YHUCIEHHOCTHU BHIOOPKH):
112

2).

(s BeIOOpOK N<30).

112

t, =
> \/(9—1)*59,822+(8—1)*50,952

8+9-2

(@) ™=

Yucno creneneit ceobonasr df =9 + 8 — 2 = 15.
I[To TabiuIle KPUTHYECKUX 3HAUCHHI (0HA ObLIA PO3IaHA CTYJAEHTAM MPONULIbIA pa3) /st
JAHHOT'O YUCIIa CTENeHeH cBOOOBI HAXOAMM t,. Onpenensem, MeX Iy KaKUMH 3Ha4EHUSMH TIOIAJI0

Hame SMIIMPUICCKOC 3HAYCHUC!

Tabmuna 2
No /it ['pyninbl Otkionenue ot cpeanero | KBaapaTel OTKIOHEHUS
X Y [deXirMy [d=YirMy | dy° d,”
1 504 | 580 |-22 - 58 484 3368
2 560 | 692 |34 o4 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 - 77 16 5929
7 490 | 680 |-36 42 1296 1764
8 580 | 630 |54 -8 2916 64
9 470 | - - 56 - 3136 -
Cymma 4734 15104 | 0 0 28632 18174
Cpennee (My) | 526 | 638

4734/9=526, B
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Takum o0pa3zom, oOHapy>KEHHBIE IICHXOJOTOM pAa3IU4Usi MEXIY SKCIECPUMEHTAIbHONH M
KOHTPOJIbHOW TpynmnamMu 3HauuMmbl Oosiee yem Ha 0,001 ypoBHe, Wid, WHa4Ye TOBOPS, CPETHSS
CKOPOCTb CJIOKHON CEHCOMOTOPHOM peaklMy BbIOOpa B IPYIIIE CIIOPTCMEHOB CYLIECTBEHHO BBILIE,
YeM B IpYIIE JIto/Iel, aKTUBHO HE 3aHUMAIOIUXCS CIIOPTOM.

3) t-kpumepuit Cmorooenma 015 3a86UCUMBIX 8bIOOPOK

MeTo 1103BOJIIET IPOBEPUTH TUIIOTE3Y O TOM, YTO CPEIHUE 3HAYCHHS JBYX I'€HEpaIbHbIX
COBOKYITHOCTEH, U3 KOTOPBIX M3BJICUYCHBI CPABHUBAEMBIC 3a6UCUMble BHIOOPKH, OTIUYAIOTCS JPYT
oT apyra. JlonyiieHrue 3aBUCUMOCTH Yallle BCEro 3Ha4YUT, YTO MPU3HAK U3MEPEH Ha OAHOU U TOU ke
BBIOOpKE JIBaXK/bl, HApUMep, 0 BO3ACHCTBHS W IoOciie Hero. B oOmieM jxe ciydae Kaxaomy
MIPEJICTAaBUTENIO OJTHOM BBIOOPKH MOCTaBJIEH B COOTBETCTBUE IMPEICTABUTENb U3 IPYTroil BHIOOPKHU
(oHM momapHO OOBENMHEHBI) TAK, YTO JBA psAla JAHHBIX IMOJOXKUTEIBHO KOPPEIHUPYIOT IPYT C
npyrom. bornee ciiabble BUIBI 3aBUCMMOCTH BBIOOPOK: BbIOOpKAa 1 — MyXbs, BbIOOpKa 2 — HX
’KEHbI; BbIOOpKa 1 — To/10BaIbIe 1€TH, BEIOOpKA 2 cocTaBjeHa U3 OJIM3HENOB jaeTeil BbIOOpKHU 1, n
T. 1.

Ilposepsiemas cmamucmuueckas sunomesa, Kak U B mOpeaslaymem ciaydae, Ho: My = Mo
(cpennue 3HaueHus B BeIOOpKax 1 u 2 paBHbl). [Ipu ee OTKIIOHEHUH IPUHUMAETCS albTepHATUBHAS
THIIOTE3a O TOM, 4TO M Oonbiie (MeHbiie) M.

Hcxoomnvie npeononoscenust sl CTATACTHYECKOM MMPOBEPKHU:

O KaXIOMY MPEICTAaBUTEIIO OHOW BEIOOPKH (M3 OAHOM TeHEepaTbHON COBOKYITHOCTH) IIOCTABIICH B
COOTBETCTBHE MPEACTABUTENb APYroil BEHIOOPKH (U3 IPYrol TeHepalbHON COBOKYITHOCTH);

O JaHHBIE IBYX BBIOOPOK IMOJIOKUTEIHFHO KOPPETUPYIOT (00pa3yroT mapel);

O pacrpeneieHre H3y4aeMoro npu3HaKa u B TOM U APYroil BBIOOPKE COOTBETCTBYET HOPMATbHOMY
3aKOHY.

Cmpykmypa ucxoouvix OaHHbIX. UMEETCd IO JBa 3HAYCHHUS HM3y4aeMoro MpHU3HaKa ISt
Ka)XJI0TO 00BbeKTa (JJIs1 KaXK0M Mmaphl).

Ozcpanuuenus: pacupeneieHus MpU3HaKa U B TOW, U B JAPYroil BBIOOPKE JOIKHO CYIIE-
CTBEHHO HE OTJIMYAThCA OT HOPMAJBbHOTO; JAHHBIE JIBYX HM3MEPEHHH, COOTBETCTBYIOIIMX TOW U
Ipyroit BEIOOpKE, MOJIOKUTEIHHO KOPPEIUPYIOT.

Anvomepnamueswi: kputrepuit T-BuIKOKCOHa, eciu pacrpeaesieHue XOTs Obl i OJHOU
BBIOOPKHU CYIIECTBEHHO OTIMYAETCA OT HOPMallbHOTO; Kputepuil t-CTbrofieHTa ISl HEe3aBUCHMBbIX
BBIOOPOK — €CJTU JaHHBIE VIS IBYX BEIOOPOK HE KOPPEIUPYIOT TOJIOKHUTEIBHO.

@opmyna 1y SMIUPUYECKOTO 3HadeHUs kputepus t-CThIOZIeHTa OTpakaeT TOT (akT, uTo
€IMHULIEH aHaNIM3a Pa3Indui SBISIETCA pasHocmb (cOsue) 3HAUEHUM NMpU3HaKa JUIs KaxJa0M mapbl
HabmoneHnit. COOTBETCTBEHHO, A Kakaoi u3 N map 3HaueHMH MpU3HaKa CHayajaa BBIUUCIIAETCS
pasHoCTh O = X3j - Xy;.

M, .
t:":_'/—j/_j‘\?’ df =N -1, (3) rme My — cpenmHsisi pa3HOCTh 3HAUEHHH; Gy — CTAHIAPTHOE
- % OTKJIOHEHHE Pa3HOCTEN.
Ilpumep pacuema:

[Tpenmonoxxum, B Xo€ MPOBEPKH 3PGEKTUBHOCTH TPEHUHTA KAXKIOMY U3 8 YICHOB IPYIIIBI
3amaBajcsi Bompoc «Hackoiapko 4acTo TBOe MHEHHE COBMAJAaeTe MHEHUEM TPYIIIBI?» — IBAXKIIBI,
70 U mocje TpeHuHra. [[is oTBeToB ucmonb3oBanack 10-0amnpHas mkana: 1 — HuKorma, 5 — B
nojioBuHe ciydaeB, 10 — Bcerma. [IpoBepsutack rUmoTe3a o TOM, YTO B pe3yibTaTe TPEHUHTA
cCaMOOIIeHKa KOH(popMuU3Ma (CTpeMIIeHUs OBITh KaK JpyTHe B TPYIE) YYACTHUKOB BO3pacTeT (o =
0,05). CoctaBum TabauUIly A7 TPOMEKYTOUYHBIX BhIUMCIEHUH (Tabmuma 3).
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Tabnuua 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 apudmerndeckoil mis pasnoctd My = (-6)/8= -0,75. Bbeiutem 3T0 3Ha4YeHHE W3

kaxoro d (mpeanociueHui CToa0er] TaOIUIbI).
dopmyna sl CTAaHIAPTHOTO OTKJIOHEHUS OTJIMYASTCS JIUIIb TEM, YTO
pRES -M,) BMmecto X B Hedl gurypupyer d.IlogcraBiisieM Bce Hy)KHBIC 3HAUCHHS,

o, =D, = N1 momydaeM
0= /557G~ 1) = 0,886.
I a r 1. Beruucnsiem sMnupuveckoe 3HaueHue Kpurepus 1o gopmyne (3): cpenHss pas-
Hocth My = -0,75; cranmaptHoe oTkiioHeHue a4 = 0,886; t, = 2,39; df =7.

I a r 2. OnpenensieMm 1o Ta0NHIlE KPUTHUECKUX 3HA4YeHUH kputepus t-CThrojeHTa p-
ypoBeHb 3HaunMocTu. [l df = 7 smnupuyeckoe 3HaY€HUE HAXOIUTCS MEKIY KPUTHUCCKAMU IS

p=0,05up—0,01. CaenoBarensho, p < 0,05.

o 0,05 0%1 0,001 3oma sona 3oua
; ’ : HE3HAYUMOCTH HCONPCEACIICHHOCTH 3HAYMMOCTH
7 | 2,365 | 3,499 | 5,408 ppow X =199
' 2.39 '

I a r 3. [IpuHUMaeM cTaTUCTHYECKOE perieHre U Gopmynupyem BoiBoa. CTaTHCTHYECKAS
THIIOTE3a O PABEHCTBE CPEIHMX 3HAYEHHWH OTKIOHSAETCSA. BBIBOJ: IMOKa3aTellb CaMOOIECHKH
KOH(OPMHU3Ma YUIACTHUKOB TOC/IE TPEHHHIA YBEJIWYUIICA CTATUCTUYECKU JOCTOBEPHO (HaA YposHe
suayumocmu p < 0,05).

K mapamerpuueckuM MeToJaM OTHOCHUTCS W CpagHenue Oucnepcuti 08yX 6ulOOpoK no
kpumepuro F-®umepa. MlHOrJa 3TOT METO NPUBOAUT K LIEHHBIM COJEpXKaTelbHBIM BBIBOJAM, a B
cllyyae CpaBHEHHUS CpEIHUX IS HE3aBHCHUMBIX BBIOOPOK CpaBHEHHE JUCIEPCHH SBISETCS
0053amenvHol TPOIIeAYPOil.

s Beraucnenus F,,, Hy)KHO HAalTH OTHOIICHWE JUCIEPCUI JBYX BBHIOOPOK, MPUYEM TakK,
4TO0OBI 0OJIbINAs IO BEJIMYMHE AUCHEPCUS HAXOMIACh Obl B UUCIIUTEINE, & MEHbILIAs 3HAMEHaTele.

CpaBHenue aucnepcuii. MeTos MO3BOJISIET MPOBEPHUTH THUIIOTE3Y O TOM, YTO JUCIIEPCHH
JBYX F€HEpaJIbHbIX COBOKYITHOCTEH, U3 KOTOPBIX U3BJICUCHBI CPAaBHUBAEMbIE BHIOOPKH, OTINYAIOTCS
npyr ot npyra. IIpoBepsemas crarucruueckas runoreza Ho: 612 = o’ (nucniepcust B BbIOOpKe 1
paBHa nucrnepcuu B BelOOpke 2). Ilpu ee OTKIIOHEHUHM NMPUHUMAETCS ajbTEepHATUBHAs T'MIIOTE3a O
TOM, YTO OJIHA TUCTIEPCHUS OOJIBIIE APYTOH.

Hcxoonvle npeononoscenus: 1Be BHIOOPKH W3BIIEKAIOTCS CIy4aiiHO U3 Pa3HBIX T€HEPaIbHBIX
COBOKYITHOCTEH C HOpMAIIbHBIM pachpeielieHHeM U3y4aeMoro MpU3HaKa.

Cmpykmypa ucxoonvix 0aHHbIX: U3y4aeMblil IPU3HAK U3MEPEH Y OOBEKTOB (MCIIBITYEMBIX ),
KaXX/IbI U3 KOTOPBIX MPUHAIJICKUT K OHOM U3 IBYX CPABHHBAEMBIX BHIOOPOK.

Oepanuuenus: pacrpeseseHus NpU3HaKa U B TOH, U B JPYroil BHIOOPKE CYIIECTBEHHO He
OTJIIMYAIOTCS OT HOPMAITLHOTO.

Anomepnamusea memody: xpurepuir Jlusena (Levene'sTest), mpuMmeHeHHE KOTOPOTO HeE
TpeOyeT MPOBEPKH MPEANOIOKEHUS O HOPMATBHOCTH (MCIOIb3yeTcsl B iporpamme SPSS).
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Dopmyna A SMOMPUYECKOr0 3HAUYEHUs KpuTtepus F-Ouiepa:
2

Fa =c_12’ dj:incJ'::Nl -1 dfa}iaM=N2 -1 ’
%2 (4)

rae o1’ — Goubluas NUCIEPCHs, a Oy° — MeHblmas gucrepens. Tak Kak 3apaHee He
W3BECTHO, Kakas JUCIepcHs OOJbINe, TO JJIS ONpEACTCHHUS pP-YPOBHsI NpHMeHsieTcs Tabauya
Kpumuyeckux 3Hauyenutl OnA  HeHanpaeieHuvlx anbmepuamus. Ecma F, > Fxp nand
COOTBETCTBYIOILIETO 4YHCIA CTeMeHed cBoOoabl, TO p < 0,05 W CTaTUCTHYECKYIO THIIOTE3Y O
PaBEHCTBE IUCHIEPCUN MOXKHO OTKJIOHUTH (a1 o = 0,05).

Ilpumep pacuema:

Jetsim nmaBanuch OOBIYHBIE apUPMETHUYECKHE 3aJlaHusi, IOCJIEe 4Yero OJHON clydaitHO
BBIOPAHHOM MOJIOBUHE YYalIMXCsl COOOIIANN, YTO OHU HE BBIACP)KAIH MCIIBITAHUS, & OCTAIBHBIM —
oOparHoe. 3aTeM y KaXJ0ro peOeHKa CIIpallriBalii, CKOJIBKO CEKYHJI eMy MoTpeOoBaIoch Obl s
pelieHHs] aHATOTMYHON 3a7ayd. DKCIEPUMEHTATOP BBIYHMCISUT PAa3sHOCTh MEXAY Ha3bIBaEMBIM
peOEHKOM BpEMEHEM H PE3YJIbTATOM BBIITOJIHEHHOTO 3aaHus (B ceK.). OKHUIAI0Ch, 9TO COOOIICHHE
0 HeyJlaue BhI30BET HEKOTOPYIO HEaJICKBATHOCTh CAMOOIICHKH pebeHka. [IpoBepsiemas rumoresa (Ha
ypoBHe o = 0,005) cocTosia B TOM, YTO JUCHEPCHUS COBOKYIMHOCTH CaMOOLIEHOK HE 3aBUCHUT OT
coobuienuit 00 ynade wnu Heynade (Ho: 0122022).

BbuH TTOJTYYeHBI CIeAYIONTUE TaHHbIC:

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

I a r 1. Beraucium sMIupUYEcKOe 3HAYCHHUE KPUTEPUS M YUCIA CTEICHEH CBOOOIBI IO
dbopmyiam (4):

29045

= =11,08, 4
816 £

qHen

=11; df

IHAM

I,

[Mlar 2. ITo Tabauie KpUTHYECKUX 3HaueHHi kpurepus f-Duinepa mns newmanpaenenmvix
albTEpHATHB HAXOIUM KpuTHueckoe 3uauenue s df,,., = 11; df,,,,, = 11. OaHako kpuTHyecKoe
3HaveHue ecth Tonbko s df,,., = 10 u df,,, = 12. Bonblinee yncno creneHeir cB0OOIBI OpaTh
HeNb3s, mo3ToMy 6epem kputndeckoe 3Hauenue mis df,,., = 10: Qs p = 0,05 Fg, = 3,526; s p =
0,01 Fkp = 5,418.

I a r 3. [IpuHsATHE CTATHUCTUYECKOTO PEUIEHMs] M COJAep>KaTesbHbIN BbIBOJ. ITockonbky
SMIUPUUYECKOE 3HAUYCHUE MPEBhIIIaeT KpuTHueckoe 3nauenue 1 p = 0,01 (1 rem 6onee — mist p =
0,05), To B mannom caydae p < 0,01 u mpuHMMaeTcs adbTEpPHATHBHAS TUIIOTE3a: TUCIIEPCHUS B
rpynme 1 mpesblmaeT aucnepcuto B rpymmne 2 (p < 0,01). CnenoBarenbHO, 1mocie COOOLIEHUS O
HeyJlaue HeaJleKBaTHOCTh CaMOOLIEHKH BBIIIIE, YEM I10CJI€ COOOIIEHUs 00 yaaye.

HEIMAPAMETPUYECKHUE KPUTEPUU JJIA CBA3HBIX BBIBOPOK

Hepenxko, cpaBHUBAs «Ha IJ1a30K» PE3YJIbTAaThl «I0» U «I0OCIE» KaKOro JUOO0 BO3AEHCTBUS
(HampuMep, TPEHHHra), MCUXOJOI BUAWT TEHICHLUHU MOBTOPHOTO HM3MEPEHUsT — OOJBIIMHCTBO
MOKa3arene MOXKeT yBEIMYMBATHCS WJIM, HAIpPOTHB, yMeHbLIaThcs. Hambosnee mpocTeIM myTem
OLIEHKU pa3W4Mid, Ka3aJoch Obl, SBISETCS MOJACYET MPOLEHTOB B U3MEHEHMSX B Ty WIH JIPYTYIO
CTOPOHY «JI0» U «IIOCJIe» U CPaBHEHME IOJYYEHHBIX MPOILIEHTOB Mexay coboil. Ha ocHoBe 3Toro
CpPAaBHEHHMsSI MOXXHO ObLJIO OBl HPUATH K 3aKIIOYEHHIO, YTO €CIM HaOJI0JAroTCs pasiuyus B
MPOLIEHTaX, TO UMEET MECTO pa3linyhe M B CPAaBHUBAEMBIX ICHUXOJIOIMUYECKHUX XapaKTEPUCTHKAX
«1o» U «mocyuey. [1ogoOHbI MOaX0A KAaTeroOpHuecKHd HEmpUeMIIeM, MOCKOJIbKY Ul HPOIIEHTOB
HeNb3s ONpPENEeNUTh YPOBEHb JOCTOBEPHOCTH B UX pasnuuusax. [lenate kakue 1100 BBIBOIBI U3
9KCIIEPUMEHTAIBHOTO MaTepuajla BO3MOXHO TOJIBKO HAa OCHOBE CTAaTHCTUYECKMX MPOLENYp,
CHEelHaIbHO CKOHCTPYMPOBaHHBIX TaK, YTO HA HUX OCHOBE MOXHO OIpPENEIUTh YpPOBEHb
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JOCTOBEPHOCTH paznuyuii. [IpomeHThl, B3AThle caMu MO cebe, He Tal0T BO3MOXKHOCTH JeNaTh
CTaTUCTUYECKU JOCTOBEpHBIE BbIBOABL. [loaTOMy, s TOro 4ToOBl JoKazaTh 3(G(HEKTUBHOCTH
KaKoro-mmbo BO3JECHCTBUS, HEOOXOIUMO BBISIBUTH CTATHCTUYCCKH 3HAYUMYKIO TEHJCHIUIO B
CMEIICHUH (CIBUTE) TTOKA3aTEIICH.

Jljis petieHus MO00HBIX CTATUCTHUYECKUX 3a/1a4 TICUXOJIOT MOXKET MCIIOIh30BaTh LEIBINA P
KputepueB paznuuus. OnuH U3 Haubosee MPOCThIX KPUTEPUEB pa3inuns — KpUTepuii 3HakoB G.
OTOT KPUTEPHUM OTHOCHUTCS K HENapaMeTPUUECKHMM M MPUMEHSAETCS TOJIBKO JJisi CBS3aHHBIX
(3aBuCcHMBIX) BBIOOpOK. Kpurtepuii 3HakoB G mpeaHazHauyeH JUIsl yCTAaHOBJICHHsS OOIIEro Ha-
npaenenus CIBUra HccielyeMoro npuszHaka. OH MO3BOJSET yCTaHOBUTb, B KaKyl0 CTOPOHY B
BBIOOpKE B LIEJIOM HM3MEHSIOTCS 3HAYEHMs MpPHU3HAKa MpHU IMepexoie OT MEPBOro M3MEpPEeHHs KO
BTOPOMY: M3MEHSIOTCS JIM MOKa3aTeIu B CTOPOHY YIYUYIICHUS, MOBBIIMICHUS WA YCHICHHUS WIIH,
Hao0OPOT, B CTOPOHY YXY/IICHUS, MOHIKEHUS Ui ocnabienus. Kputepuii 3HaKoB MpUMEHsETCs K
JAHHBIM, I1I0JIy4YE€HHBIM B PAaHTOBOM, HHTEPBAJILHON U IIKAJIE OTHOLLECHUM.

Onucanue kputepusi G

Kputepuii 3HaKOB NPUMEHUM MU K TEM CJABHraM, KOTOPbIE MOKHO ONPEACIUTHh JIHIIb
Kayecmeenno (HampUMep, W3MEHEHHE OTPULIATEIbHOIO OTHOLIEHUS K 4eMy-JIu0o Ha
MOJIOKUTEIBHOE), TaK W K TEM CHIBHUIaM, KOTOpPbIE MOTYT OBITh HM3MEPEHBI KOIUUECHBEHHO
(Hampumep, COKpalleHHe BpeMeHH paboThl HaJa 3aJaHUEM T[OCJIe JKCIEPUMEHTAIBHOTO
BO3JICHCTBHSA).

I'mnoresnbl

Hp: IIpeobnaganre THMTUIHOTO HAPABICHUS CIIBUTA SIBISICTCS CIyYailHBIM.

Hi: [Ipeobnaganyie TUMIMYHOTO HATIPABICHUS CIBUTA HE SIBJIETCS CIIYYalHbBIM.

Pemum ¢ ncrnosib3oBaHNEM KpUTEPUS 3HAKOB CIEAYIOLIYIO 3a/1a4y.

Jns npumenenust kpurepust C He0OXOAUMO COOMIOAAT CIEIYIOIINE YCIOBUS:

1. N3mepenne MOXKET OBITh MMPOBEJCHO B IIKAJIE MOPSAKA, MHTEPBAJIOB M OTHOIICHHIA.

2. Boibopka j0KHa ObITH OJHOPOIHOM U CBA3HOM.

3. Uwucno 37€MEHTOB B CPABHUBAEMBIX BHIOOPKAX JIOJKHO OBITH PaBHBIM.

4. C kpurepuil 3HaKOB MOKET MPUMEHSTHCS MPU BEIIMUMHE TUIMYHOIO ciBUra ot 5 1o 300
(Ha OOJBIIYIO BETMYHMHY HE pacCUMTaHa TaOJHIIA JOCTOBEPHOCTH).

5. Ilpu GonbiIoM YHClie CPaBHUBAEMBIX MAPHBIX 3HAYEHUN KPUTEPHUIl 3HAKOB JOCTATOYHO
3¢ (deKTUBEH.

6. [Ipu paBeHCTBE THMHMYHBIX U HETUIIUYHBIX CIBUTOB KPUTEPHI 3HAKOB HEMPUMEHUM,
CJIeIyeT UCTIOJIb30BATh APYTHE KPUTCPUH.

Anzopumm pacuema:

1. [TogcunTaTh KOJIUYECTBO HYJEBBIX PEAKIIUN U UCKITIOYUTD UX M3 PACCMOTPEHUS.

B pe3ynbTaTe # yMEHBIIUTCS Ha KOJMYECTBO HYJIEBBIX pPEaKIUM.

2. Ompenenuth  mipeoOnafaroliee HalpaBiIeHUE W3MEHEHUH. CuuTaTh CHBUTU B
npeo0iagaronieM HalpaBieHu! "TUITHYHBIMA" .

3. Onpenenuth KOIMYECTBO "HETUNUYHBIX" CABUTOB. CUUTATH ATO YMCIO AMIUPUUYECKUM
3HaueHuem G.

4. TTo Tabawiie onpeaeuTh KpuTHIeckue 3HadeHus G s JaHHoTO N.

5. ConoctaBuTh Goyy € Gyp. Eciin Gy MeHbIie G, Miln 110 KpaiiHel Mepe paBeH eMy, CABUT
B TUITUYHYIO CTOPOHY MOXET CUYUTATHCS TOCTOBEPHBIM.

IIpumep. Byner nu TpeHMHT CMOCOOCTBOBATH TMOBBHIIMICHUIO TOKa3aTellel MO METOIUKE
«[IIkana conmaabHOr0 HHTEPECA»?

Tab6muna 1
Pe3ynbTaThl JHATHOCTHKH «IO» U «IIOCHE)» BO3ACHCTBUSA
No M Jlo [locne
1 Mpa A. 3 8
2 Hararmma O. 5 8
3 Oins E. 5 9
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4 Ans K. 8 9
5 JTuma 1. 6 7
6 MaxkcuMm VY. 4 8
7 Oibra A. 8 9
8 Ans U. 3 3
9 Bepa I1. 5 6
10 Maima H. 5 8

Pemienne. Ompenenum «CABUT», TO €CTh Pa3HOCTb MEXJY I[OKa3aTeIsiMU KaXKJ10Tro
YYaCTHUKA «I10CJe» U «H0» TpeHuHra (cm. Tabnuy 2).

Tabimra 2
Pe3ynpTaThl JMArHOCTUKH <«JI0» M «II0CJIE» BO3ACHCTBUS

No 14058 Jlo I1ocie CaBur

1 Hpa A. 3 8 +5
2 Haramma O. 5 8 +3
3 O E. 5 9 +4
4 Ans K. 8 9 +1
5 JIupma 1. 6 7 +1
6 MaxkcuM VY. 4 8 +4
7 Omnera A. 8 9 +1
38 Ansg . 3 3 0
9 Bepa I1. 5 6 +1
10 Maia H. 5 8 +3

Cdopmynupyem cTaTUCTUICCKUE TUTIOTE3bI:

Ho - caBur nmokasareneil mocie TpeHUHTa SIBISIETCS CITyYaiHbIM.

H; - caBur mokaszareseit mociie TPEHUHTA SABIISICTCS HE CITYYalHBIM.

[ToxcunTaem oOIIEe YMUCIIO HYJIEBBIX. TIOJOKUTEIBHBIX U OTPUIATEIBHBIX CIIBUTOB:

O011ee 4ncao HyNEBbIX CABUTOB - 1;

OO011€ee YUCIIO MTOI0KUATENBHBIX CIBUTOB - 9;

OO11ee YMca0 OTPULIATENBHBIX CIBUTOB - 0.

HauGonpirast cymma cIBUTOB Ha3bIBACTCSl TUIIUYHBIM CABUTOM M 0003HadaeTcs OyKBOM N.
Haumensbmias cymma cIBUTOB - HETUIHYHBIM CIBUTOM U 0003HA4aETCS KaK Oy

B Hamewm ciydae THIHYHBIA CABUT N - 9. @ HETUMUYHBIN ¢IBUT Oy - 0.

Jlanee olleHKa CTaTHCTUYECKOM JOCTOBEPHOCTH cIBUra 1o kpureputo G- 3HaKOB
MIPOU3BOUTCS IO TAOJIUIE KPUTHUECKUX 3HAUCHUW. B Hell HaxouM, 4To:

n P
0.05 [0.01
9 1 0

[TocTponM «OCh 3HAYUMOCTHY. Ha KOTOPOH PACMONIOKUM KpuTHUeckue 3HadeHus Go.gs - 1.

Go.01 - 0 u smMnupuueckoe 3HaueHue G = 0.
30HA HCONMPCICICHHOCTH

30HA HC3HAYMHMOCTH 30HA 3HAYHMOCTH

0.05 0.01

F N

GUJJS =1 GU‘(J] =0 G‘mrrrz 0

Buano, uto G coBnasio ¢ KpUTUYECKUM 3HaYEHHUEM 30HbI 3HAYMMOCTH

G0.01=0.

I'mnore3a Hp oTkioHseTcs W npuHHMaercss runote3a Hi o ToM, 4To cABHT Mokaszarenei
II0CJI€ TPEHUHIa SBISETCA HE CiaydalHbIM. [lonydeHHBI B pe3ysbTaTe SKCIEPUMEHTa CIBUT

45



nokaszaTesiel CTaTUCTHYeCKH 3HauuM Ha ypoBHe P - 0.01. TpeHHHTr crocoOCTBOBaN YBEIWYECHUIO
nokaszareneit no meroaunke «lllkana conuarbHOrO MHTEPECA» CTATUCTUYECKHU JOCTOBEPHO.

IHapusiii kpuTepuit T — Buiikokcona

Jna pemieHns 3amad, B KOTOPBIX OCYILECTBISETCS CPABHEHHME [BYX PSAIOB UYHUCEN, KPOME
Kputepus 3HaKoB O IICHXOJOT MOYKET MCHOJb30BaTh MapHBIM KpuTepuil 17— BuikokcoHa. OToT
KpUTEpHH siBiIsieTCs 00J1ee MOIIHBIM, YeM KPUTEpUI 3HAKOB, M IPUMEHSAETCS IUIsl OLEHKHU Pa3Iuunit
9KCIIEPUMEHTAJIbHBIX JAHHBIX, IOJIyUEHHBIX B IBYX Pa3HbIX YCIOBUAX HA OJIHOM U TOH ke BBIOOpKE
ucnelTyeMblX. OH IIO3BOJIAET BBIABUTH HE TOJBKO HAIPaBIECHHOCTb M3MEHEHMHM, HO M HX
BBIPAXEHHOCTb, T.€. OH I03BOJISIET YCTAHOBUTh, HACKOJBKO CIIBMI IOKa3aTesiell B KAKOM-TO OJTHOM
HaIpaBJICHUU SBJIAETCS 00Jie€ HHTEHCUBHBIM, YEM B JIPYTOM.

Kputepuii 7 ocHOBaH Ha paHXUPOBAHMM AOCOJIOTHBIX BEIHMYMH PA3HOCTH MEXKAY JBYMS
pszaMu BHIOOPOUYHBIX 3HAYEHUH B IMEPBOM M BTOPOM SKCHEPUMEHTE (HAIPUMEP «I0» U «II0CIE»
KaKoro-m60 BO3AeHCTBH). PamykupoBaHue aOCOMIOTHBIX BEJIMYMH 03HAYACT, YTO 3HAKU PA3HOCTEH
HE YYMTBIBAIOTCS, OJHAKO B JaJbHEHIIEM Hapsay ¢ oOuieidl cyMMOIl paHrOB HaXOIUTCS OTAEIbHO
CyMMa pPaHroB Kak JUIsl OJOXKUTENbHBIX, TaK U JJI1 OTPULATENIbHBIX CABUTOB. ECIIM MHTEHCUBHOCTh
C/IBUr'a B OJJHOM W3 HAIPaBJIEHHUU OKa3bIBaeTCs OOJIbLIEH, TO U COOTBETCTBYIOIAsS CyMMa PAaHIOB
TaK)X€ OKas3blBaeTcs Oosbllie. DTOT CIABUI, KaK W B Cilydae KpUTEpUs 3HAKOB, HAa3bIBAETCA
TUIIUYHBIM, 2 IPOTUBOIIOJIOXKHBINA, MEHBIIUHI 110 CyMME PaHIOB CIBUI — HETUNNWYHBIM. Kak u i
KpUTEpUsI 3HAKOB 3THU JiBa CIBUIA OKA3bIBAIOTCS JIOMOJIHUTEIbHBIMU JApYT K Ipyry. Kpurtepuit 7—
Buikokcona 6a3upyercsi Ha BeJIMYMHE HETUIIMYHOTO C/ABMIa, KOTOPbIM Ha3blBaeTCs B JaJibHElIIeM
T.

T'unomeswi

Ho: VlHTeHCHMBHOCTH CABUIOB B TUIIMYHOM HAlpaBJIE€HUU HE MPEBOCXOJUT MHTEHCUBHOCTU
C/IBUT'OB B HETMIIMYHOM HaIIPaBJICHUU.

Hi: WHTEeHCHMBHOCTh CIBMIOB B THUIIMYHOM HAlpaBJICHUU MPEBBIIIAET WHTEHCHUBHOCTh
C/IBUT'OB B HETMIIMYHOM HaIIPaBJICHUU.

Jns npumenenus kpurepus T-Buiikokcona HE0OX0MMO COOITIOIATh CIEAYIOUINE YCIOBHUS:

1. 3mepenune MokeT ObITh IPOBEIEHO BO BCEX ILIKAJIAaX, KPOME HOMUHAJIBHOM.

2. Beibopka 10y15kHa ObITH CBSI3HOM.

3. Uucrno 351eMEHTOB B CPaBHUBAEMBIX BBIOOPKaX JOJKHO OBITH paBHBIM.

4. Kputepuii 7— BuikokcoHa MOXKET MPUMEHSATHCS MIPU YUCIEHHOCTU BBIOOPKHU OT 5 10 50
(Ha O6ONBLIYIO BEIMYMHY HE paccuuTaHa TabiauIa JOCTOBEPHOCTH). Areopumm paciema:

1. CocTaBUTH CIIUCOK UCTIBITYEMBIX B JTHOOOM MOPSAIKE, HAIIPUMED, al(paBUTHOM.

2. BbIYMCINTD PAa3HOCTb MEXIY WHAWBUIYaJIbHBIMHU 3HAUYEHUSMH BO BTOPOM U IEPBOM
3amepax ("mocie" - "mo"). Omnpenenuth, YTO OyIET CUYUTATHCA "TUMUYHBIM" CIBUTOM U
c(OpMyIHPOBaTh COOTBETCTBYIOLINE TMITOTE3HI.

3. IlepeBecTn pa3HOCTH B aOCOJIOTHBIC BEIMYHMHBI M 3alMCATh WX OTICIBHBIM CTOJIOIIOM
(MHaue TpyIHO OTBJIEYbCA OT 3HAKA Pa3HOCTH).

4. IlpopankupoBaTh aOCONIOTHBIE BEIIMYMHBI PAa3HOCTEH, HAUUCIAS MEHbIIEMY 3HAUEHUIO
MeHbIIMH paHr. [IpoBepuTh coBNIaicHUE MOJYyYEHHOW CyMMBI PAHIOB C PACUETHOM.

5. OTMeTUTh KpYyXKaMU WM JPYIrUMH 3HAKaMH paHTH, COOTBETCTBYIOLUE CIBUTaM B
"HETUNIMYHOM" HaIlpaBJICHUU.

6. [TocunTaTh CyMMY 3THX PAHTOB IO (hopMyJIe:

T=ZR,,

rae Ry - paHroBble 3HaYeHUs CIBUTOB € 00JIee PEAKUM 3HAKOM.

7. OnpenenuTb KpUTHYECKHE 3HAa4YeHHMs 1 [ JAHHOTO 7 MO Talnuie KPUTHYECKUX
3HayeHni T Buikokcona. Ecim T,y, Menepmie wiu paseH T, CABHI B "TUNMYHYIO" CTOPOHY IO
MHTEHCUBHOCTH JIOCTOBEPHO Ipeo0Iiaiaer.

IIpumep. CrocobcTBoBana M  KOPPEKIMOHHAs paboTa CHIDKEHUIO PEaKTHUBHOU
TPEBOKHOCTH YYAaCTHUKOB 3KCIIEPUMEHTA?
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Tabmuna 1
ITokazaTenu peakTHBHOUN TpeBOX)HOCTH 1o Metoauke Y.J[. Cnimnbeprepa

No Mms o [loce

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

Pemenne. IlocTponM JOMOTHUTETBHBIE CTONOIBI HEOOXOIUMBIE ISl AajbHEUIIeH paboThI
o kpureputo T-Bunkokcona (cMm. Tabmuiy 2).

Tabmuma 2
[TokazaTenu peakTHBHON TpeBOxkHOCTH 110 Metoauke Y. JI. Crimnbeprepa
No Nms Jlo [Tocne |CaBur  |AOcomoTHBIH [PaHr
CIIBUT aOCOJIIOTHOTO
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 Ons C. 63 51 -12 12 9,5

5 Ons A. 71 63 -8 8 4

6 Jlama K. 69 42 -27 27 12

7 Anuna JI. 69 57 -12 12 9,5

8 Boga II. 71 63 -9 9 55

9 Komns M. 70 61 -9 9 55

10 Hpa B. 71 60 -11 11 7,5

11 Bans b. 67 68 +1 1 1

12 Maxkcum C. 54 49 -5 5 3

Cronber; «cIBUM» MOTy4YaeTcsl BEIUMTAHUEM YHCEN CTONOIA «0» U3 CTojbla «mocue». B
CTOJIOIE «aOCOMIOTHBIN CABWTY MEPENUChIBaeM YHCIIa U3 CTOJI0a «cIBHUT» 0e3 3HakoB. B cronbie
«paHT a0CONIOTHOTO C/ABHTa» MHUHUMAIBHOMY H3 OJJIEMEHTOB (B JMJaHHOM ciy4ae d5To 1)
npunuckiBaeM panr 1. CieayroniemMy no BelHunHE aOCOMOTHOMY CABHTY 3 MPUMHUCHIBAEM paHT 2.
CnBury 5 - panar 3 u t1.0. Eciam BcrpewaroTcs OIMHAKOBBIE aAOCOJIOTHBIC CHBHUTH, TO
MIPUIHICHIBAEMbBIEC PAHTH YCPEAHSIIOTCS MEXy coOoii. Tak, Hampumep aBa aOCOMOTHBIX caBura 11 u
11 nmeroT panru 7 u 8. YcpeaHseM paHTH U PUITACHIBAEM 7,5 BBINIEYKa3aHHBIM CJIBUTaM.

Cdopmynupyem cTaTUCTUIECKHE THIIOTE3bI:

Ho - caBur nokasareneii nocie KOppeKIMOHHONW padOThI SBISETCS CAyYailHbIM.
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Hi - ciBur mokasareneii mocie KOPPEKIIMOHHOW PabOTHI SBISETCS HE CIyYaiHbIM.

Toyn YUCIEHHO PaBHO CyMMe PAHIOB HETHIIMYHBIX CABUIOB.

B Hamem cinydae HeTMNMYHBIX caABUroB nasa: +3 u +1. Mx panrm pasusl 2 u 1
cooTBeTCTBeHHO. CiiemoBaTeabHO, Toyy; =2+ 1 = 3.

Jlasiee oLeHKa CTaTHUCTUYECKOW JOCTOBEPHOCTHU CJBMIa IO KPUTEPUIO NMPOU3BOAUTCS IIO
TabauIe KpUTHUYECKUX 3HauyeHui. [loMck KpUTHYECKMX BENIMYMH MO TaOJulle BEAETCSA MO YUCITY
uCTbITYeMbIX. B Hamem npumepe N = 12, mo3ToMy Halla 4acTh TAOJUIBI BBIMJISIIUT CIEAYIOIIUM
obOpazoM:

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

HOCTpOI/IM «OCh 3HAYUMOCTHU», HA KOTOpOfI PpacrojIoKuM KPpUTHYCCKHUEC 3HAYCHUA T005 = 17,

Toor = 9 u smmmpuyeckoe 3HaUeHUE Ty, = 3.
30HA HCOMPCICICHHOCTH

30HA HC3HAYMHMOCTH

30HA 3HAYHMOCTH

0.05 0.01

)

A

Toos= 17 Tom =9 Tor=3

[Toryuennast BenuuuHa T,y TOMANIA B 30HY 3HAYMMOCTH.

I'unore3a Ho oTKJIOHSETCS W NMpUHUMAETCA TUNOTe3a Hi 0 TOM, 4TO CABUT MoOKazarenen
nociie KOPPEeKLIHOHHOW paboThl sABIsETCS HE ciydaiHbIM. [lodydyeHHBIH B  pe3ynbrare
AKCIIEPUMEHTA CIBUT TMOKa3aTesel craTuctuyeckd 3HauyuM Ha ypoBHe P < 0,01. Koppekimonnas
pabota cmocoOCTBOBajla CHIDKEHUIO PEAKTUBHOM TPEBOKHOCTH YYAaCTHHKOB SKCHEPUMEHTA
CTATUCTUYECKHU JOCTOBEPHO.

HEITAPAMETPUYECKHUE KPUTEPUU JJ151 HECBA3HBIX BIBOPOK

Kputepuii U-ManHa-YuTHu

HecBsizannble niam He3aBUCUMBIE BHIOOPKH 00pa3yroTCs, KOTJa B IEJSIX SKCIEPUMEHTA IS
CpaBHEHHUS MPUBJIEKAIOTCS JaHHBIC JBYX WM Oojee BHIOOPOK, MPUYEM 3TH BHIOOPKH MOTYT OBITH
B3STHl W3 OJHOW WJIM U3 Pa3HBIX T'€HEPATbHBIX COBOKYIHOCTEH. Takum 00pa3oMm, Uisl HECBSI3HBIX
BBIOOPOK XapaKTEepHO, YTO B HUX 003aTENbHO BXOJAT Pa3HbIe UCTIBITYEMBIE.

JI71s1 OLIEHKHU TOCTOBEPHOCTH PA3IMYM MEXKY HECBSI3HBIMU BBIOOPKAMH HCIIOJIB3YETCS PSl
HemapaMmeTpuueckux KputepueB. OIHUM U3 Hanbollee paclpOCTPAHEHHBIX sBiseTCs Kputepuid U.
OTOT KpUTEpU TPUMEHSIOT IS OIEHKU DPAa3IMYUil MO0 YPOBHIO BBIPAXKEHHOCTH KaKOT0-JIMOO
MpHU3HAKa A7 IBYX HE3aBHCHUMBIX (HECBSI3HBIX) BHIOOPOK. [Ipr 3TOM BBIOOpKHM MOTYT pa3inyaThCs
M0 YUCITYy BXOJSIINX B HUX UCHBITYEMBIX. DTOT KPUTEPHUI 0COOCHHO y/I00EH B TOM Ciydae, Korja
YHCIIO MCTBITYEMbIX HEBEIMKO M B 00enX BHIOOpKAx He MpeBbImaeT BenuduHy 20, XOTs TaOIHIIbI
KPUTUYECKNX 3HAYCHHM pAaCCUMTAHBI i BEITUYUMH BBHIOOPOK HE TMpeBbImammmx 60 ueroBek
HCIIBITYEMBbIX.

Hasznauenue kpumepusa. Kputepuil npenHa3sHayeH JJI OLEHKH Pa3Iu4uil MEXIY 08)Ms BbI-
OOpKaMu TIO VYpo6HI0 KaKOro-aubo TMpU3HAKA, KOJMYECTBEHHO H3MepeHHoro. OH TO3BOISET
BBISBJIATH PA3INIUS MEKIY MAIbLMU BRIOOPKAMU, KOTa Ny *N2>3 wimm N3=2, N,>5, U sBIsieTcs Oonee
MOIIHBIM, YeM KpuTepuii Pozenbayma.

Onucanue xpumepus. CyliecTByeT HECKOJIBKO CIOCOOOB HCIIOJIB30BAHMS KPHUTEpUS U He-
CKOJIBKO BapHAHTOB TaOIHUI KPUTHUECKUX 3HAUCHUN, COOTBETCTBYIOIIUX ITUM CIIOCO0aM.

DTOT METO/I ONPEACIIAET, JOCTATOYHO JIM Majla 30Ha TIEPEKPEIIMBAIOIINXCS 3HAYCHUNH MEXKTY
IByMsl psimaMd. Mbl TOMHUM, 49TO 1-M psijoM (BBIOOPKOW, TpYMNIO) MBI Ha3bIBaeM TOT PSJ
3HAYEHHM, B KOTOPOM 3HAYEHUSI, 110 MPEIBAPUTEIHHON OIEHKE, BBIIIE, a 2-M PSIIOM - TOT, IJIe OHU
MPEANOI0KUTEIILHO HUXKE.
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YeM MeHbLIe 001aCTh MEPEKPEIIMBAIONINXCS 3HAUCHHUH, TeM Oosiee BEPOSTHO, YTO Pa3IHUHUsL
nocToBepHbI. IHOTIa 3TH pa3inyuns Ha3bIBAIOT PA3INYUSIMU B PACHON0N#CEHUU ABYX BHIOOPOK.

OMnupuueckoe 3HaueHue kpurepuss U oTpaxkaeT TO, HACKOJIbKO BEIMKA 30HA COBIAJCHUS
Mexny panamu. [loatomy vem menvue U,yy,, mem 6onee BEpOSITHO, UTO Pa3INUUs 00CHOBEPHDL.

T'unomeswi

Ho: YpoBens npusHaka B rpyIine 2 He HH)KE YPOBHS IPU3HaKa B rpynne 1.

H1: YpoBenb npusHaka B rpymnie 2 HUKe YpOBHsI IpU3HaKa B rpymme 1.

Oepanuuenus kpumepus U

1. B xaxmoii BEIOOpKE JOKHO OBITH HE MeHee 3 HaOIOeHUM: Ni*Ny>3, MOMMYyCKAeTCsl, YTOOBI
B OJIHOI BBIOOpKE OBLIO 2 HAOMIOAEHUS, HO TOTJ]a BO BTOPOIl UX JOJKHO OBITH HE MEHee 5.

2. B xaxzo# BeIOOpKE JOIDKHO ObITH He Oosee 60 HabmromeHuit; Ni*N,<60. OmHako yxe npu
N1°N2>20 paHXUPOBAHUE CTAHOBUTHCS TOCTATOYHO TPYIOEMKUM.

Ha nam B3rusizg, B ciydae, eciu Nq*Ny>20, dydie UCroyib30BaTh APYroil KpUTEpUid, a MIMEHHO
yriaoBoe npeobpazoBanue duinepa B KOMOMHAIMU C KPUTEPUEM A,, MO3BOJIIOIIUM BBISIBUTD
KPUTHYECKYIO TOYKY, B KOTOPOH HAKaIUIMBAIOTCd MAaKCUMAJIbHBIE pPa3IMuus MEXKAY JBYMs
COIOCTaBJIIEMbIMU BbIOOpKamMu. POopMyIHUPOBKA 3BYUUT CIOKHO, HO CaM METOJI JOCTaTOYHO MPOCT.
Kaxnomy wuccienoBarento Jrydmie monpodoBaTh pasHbIE IYTH U BBIOPATh TOT, KOTOPBIA Ka)eTcs
emMy 0oJee MOAXOASIINM.

Anzopumm pacuema:

1. TlepenecTn Bce HaHHBIE HUCHBITYEMBIX B OAWH pSAI JpYyr 3a JPYyroMm, MpPH STOM
chopMUpOBaTh CTOJOCI BBIOOPKH, B KOTOPOM BCEX HCHBITYEMBIX OJIHOW BBIOOPKH O0O3HAYUTH
uugpoii 1, a Bcex UCIBITYEeMBbIX APYroi BHIOOPKU 0003HaYNM LUdpoii 2.

2. IlpopanxupoBaTh 3HAYEHMsI, IPUIIMCHIBAs MEHbILIEMY 3HAUEHHUIO MEHbIINUN paHr. Beero
PaHTOB MOJIYYHTCS CTOJBKO, CKOJIBKO Yy Hac (N1+ny).

3. Iloxcuurarh CyMMY paHroB OTAEIbHO Ui BbIOOpKM | u ans BeIOOpku 2. IIpoBeputs,
COBIIAJIaeT JIM O0IIasi CyMMa PaHTOB C PaCUETHOM.

7. Onpenenutb OOJIBIIYIO U3 IBYX PAHTOBBIX CYMM.

8. Onpenenuts 3Hauenue U no dpopmyre:

U = (n, '"z)*l%ﬂ—’r,‘

rzie Ny - KOJIMYECTBO UCTIBITYEMBIX B BEIOOpKE 1;

N2 - KOJIMYECTBO UCIIBITYEMBIX B BEIOOpKE 2;

T - 60onb1Iast U3 IBYX PAHTOBBIX CYMM;

Nx - KOJIMYECTBO UCIIBITYEMBIX B TpYIIIE ¢ OOJIbIIEH CYMMO paHTOB.

9. Onpenenuth KpuTHdeckue 3HaueHuss U mo Tabiuie KpUTHMYECKUX 3HAYEHUH KpUTEepus.
Ecmn Usyn.>Usp 00s, Ho mpuanMaerca. Ecim U,ym<U,p 005, H, oTBepraercs. Yem MeHbIe 3HaUEHHS
U, TeM JOCTOBEPHOCTb PA3JIMUMiA BBIIIE.

IIpumep. IlpoBeneHune cpe3oBoil KOHTPOJIBHON pabOTHI MO Marematuke (aiaredpa u
reoMeTpus) B cpefHel oO0meo0pa3oBaTebHON IIIKOJIE Najo CIeAYyIIHe pe3yiabTaTel mo 10-
OayTbHOM IIKaJe /Ui Kiacca, o0ydaromierocs mo mporpamme «PaspuBarorero ooydenus» (7 «by),
1 KJ1acca, 00yJaronierocs rno TpaauiuoHHon cucteme (7 «A»):

VYuennk \ Kitace | 7 «A» (6amsi) | 7 «by (6amisn)
9 5
10

~N[o|o|slw|rf-
Ao ~|~
o|b|oo|oo|~
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8 8 8
9 6 8
10 6 9
11 5 7
12 - 10

Omnpenenure, npeBocxo AT au ydamuecs 7 «by ydamuxcst 7 «A» M0 ypoBHIO 3HAHUM 10
MaTeMaTHKe.

CpaBHEHHUE pe3yIbTaTOB MOKA3bIBACT, YTO OAJIbI, MOJNYYSHHBIH 32 KOHTPOJIBHYIO paboTy, B
7 «b» Kilacce HECKOJIbKO BBIIIE, TOITOMY MEPBOIl cunTaeM BBIOOPKY pe3ynabTaToB 7 «b» Kiacca.
Takum oOpa3om, Ham TpeOyeTcsl OMpeAeTUTb, MOXKHO JI CUMTATh WMEIOIIYIOCS Pa3sHHILY MEXKIY
Oamtamu cyiecTBeHHOW. Eciam MokHO, TO 3TO OyAeT o3HaudaTh, YTO Kjacc, OO0y4aroLIUiics Mo
CHCTEME «pa3BUBAIOIIETO OOydYeHHUs» HMMeeT Ooyiee KadyeCTBEHHBbIE 3HAHUS MO Maremaruke. B
MIPOTUBHOM CITy4ae, Ha BHIOPAaHHOM YPOBHE 3HAUMMOCTH Pa3Inyie OKaXETCsI HECYIIECTBEHHBIM.

JUist OLIeHKH pa3iauyuuii MeXAY ABYMs MaJbIMH BBIOOpKaMH (B JaHHOM MPUMEpE X 00BEMBI
paBHbI: N1=12, Nn,=11) ucnosnp3dyem kpurepuii ManHa-YutHu. [Ipopamwxupyem MpeacTaBICHHYIO
TadIHIy:

Ne n/nBeibopku| bamne! | 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 7 115
9 1 7 11.5
10 |1 6 7.5
11 [1 S) 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 7 115
18 |2 6 7.5
19 |2 6 7.5
20 2 6 7.5
21 2 5 4.5
22 |2 4 2

23 |2 4 2

[Ipu pamxupoBaHuu o0ObEIUHSEM JBE BHIOOPKU B OJHY. PaHTHM MpHCBauBarOTCS B MOPSJIKE
BO3pacCTaHMsl 3HAYEHUS HW3MEPSAEMOM BEIMYMHBI, T.€. HAUMEHBLIEMY PpaHIy COOTBETCTBYET
HauMeHbIINKA Oans. 3aMeTuM, YTO B Cllyyae COBMAJEHHUS OaJJIOB JJISl HECKOJIBKHX YYEHUKOB PAaHT
TaKoro Oaija cienyeT CUUTaTh, KaK cpelHee apuPpMEeTHYECKOe TeX MO3UIHUH, KOTOpbIe 3aHUMAaIOT
JaHHBIe OaJIBl TIPU WX PACTIOJOKEHUH B TIOpsNKEe Bo3pacTaHus. Hampumep, 4 6amia momyuuinu 3
yyeHHKa (cM. Tabnuily). 3HauuT, NepBble 3 MO3MIMU B PACIOJIOKEHUHM 3aiMET Oaul, paBHBIN 4.
[TosTomy panr mns 4 OaioB — 3TO cpefaHee apudmerudeckoe st mo3uiuid 1, 2 wu 3,
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1+2+3:2

WJIU: 3 . AHAJIOTMYHO pacCykaaeM MPH BBIUMCICHUHW paHTa [y Oaiia, paBHoro 5. Takoi
0ajl MOMYyYMJIM JIBOE YYAIIMXCs. 3HAYUT, NMPH PACIPEACICHUU MO BO3PACTAHUIO MEPBBIE TPHU
MO3UIIMKM 3aHUMaeT 0ajul, paBHBIA 4, a YETBEPTYIO W MATYIO MO3UIUU 3aUMET Oayll, paBHBIN S.
[TosToMy ero panr OyAeT paBeH cpeHeMy apudMeTniaeckoMy Mexay unuciamu 4 u 5, T.e. 4.5.

Hcnonp3ys MpennoKeHHbIH MPUHIUI PAHKUPOBAHUSA, MTOJIYYUM TaOJIHILy PAHTOB. 3aMETUM,
4T0 BBIOOp CpeaHero apupMETHYecKOro B KAdyeCcTBE paHra NPUMEHSETCS MpH JII0O00OM
pamXUpPOBaHHHM, B TOM 4YHCIIE HEOOXOJUMOrO U JJIs BBIUMCICHHS JPYIHMX KpUTEpUEB
JTOCTOBEPHOCTH WM ke KodduuumenTa koppemsiuun Criupmena.

Urobbl  UCHONB30BaTh  KpUTepudl  MaHHA-YUTHM, paccuuTaeM CyYMMBI  paHIOB
paccMaTpuBaeMbIX BBIOOPOK (cM. Tabmuiry). Cymma [uist mepBoid BEIOOpKHU paBHa 168,5, miist BTopoi
— 107,5. OO6Go3naunm  Haubosbmiyro w3 3tux cymm  udepe3 Ty (T,=168.5). Cpeau
00BEMOB Ny 1 N, BEIOOPOK  HAMOONBIIUK 0003HAYMM Ny. OTUX MAHHBIX JIOCTATOYHO, YTOOBI
BOCIIOJIb30BaThCS HOPMYII0il pacuéra IMIUPUYECKOTO 3HAUCHUS KPUTEPHUSL:

n(n_+1)
ua}m :nl"2+ : ; _Tx
T,=168,5, ny=12>11=n,. Torna:
12-13

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

Kputnyeckoe 3HaueHHe KpPUTEPHUS HaXOIMM IO crHenuanbHO Tabmuie. IlycTh ypoBeHb
3Haunmoctu pasen 0.05.

['unore3a Hy 0 HE3HAYUTENILHOCTH Pa3IMYMid MEXy OasiaMH JBYX KJIACCOB MPUHHMACTCS,
eciu Uyp<U,yy. B mpoTuBHOM citydae Ho oTBepraercs u pasinuue onpeselsiercs Kak CylleCTBEHHOE.

u_(0.05)=35.

Kp

u =35<41.5=u

Kp N

CrnenoBaTeibHO, pa3linyuus B ypOBHE 3HAHUW IO MAaTEMATHUKE CPEIW YYalluXcs MOXKHO
CUUTATh HECYIIECTBEHHBIMHU.

Jla6opaTopHnasi pa6ora 13. KoppeasinuoHHblii aHaIu3

Bonpocwi ona obcyscoenun:

1. TInanupoBaHne KOPPEISIMUOHHOTO HCCIIEJOBAHUSI.

2. OCHOBHBIE THIIBI KOPPEJSIIUOHHOTO UCCIIEIOBaHMUS.

3. MHTepnperanyus KOPPEISIHOHHBIX CBA3EH MEKIY IIEPEMEHHBIMU.

4. Koo puuueHTs! Koppessiuu:

4.1. Koappuuuent nunerinoi koppensuuu [upcona.
4.2. Koappuument panrooit koppensiuun CrnupMeHa.

5. CyTb perpecCMoOHHOTO aHaU3a.

6. IlnannpoBaHue KOPPETALMOHHBIX UCCIIET0BAaHUN B KPOCCKYJIbTYPHOI NCUXOIOTUHU U

TICHXOTEHETHKE:

6.1. KpocckynbTypHOE HCCIIEJOBAaHUE
6.2. IlcuxoreHeTHUEeCKOE UCCIEIOBaHNE

Bonpocul ona cpynnoeozo obcysrcoenusn:

1. Onummre, uYeM OTIMYAIOTCA TpapUKUA paccessHUs Jis a) TMOJOXKHUTEIbHON U
OTPULIATENIEHONW KOPPENSIUH U 0) CUIIBHON U C1a00H KOPPETSALHH.

2. WccrnenoBarens OOHApYKHJI, YTO JIFOAM C BBICOKOH CaMOOIICHKOW OOBIYHO OOJIbIe
3aHUMAIOTCS CIIOPTOM, YeM Te€, KTO UMEEeT HU3KYI0 caMOOIlleHKY. OOBsICHUTE, B YEM 3aKIII0YaeTCs
mpo0JieMa HapaBICHHOCTH M KaK OHA BT HAa MHTEPIPETAINIO TIOJ00HO KOPPEISINY.

3. UccnenoBarens oOHapyKui, 4TO JETH, MHOTO HWIpAlOIIM€ B BHUJCOUTPHI, CKIOHHBI K
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MPOSIBJICHUSIM arpeccu MPOTHUB CBOMX CBEPCTHUKOB B IKoje. OOBACHUTE, B YeM 3aKJIIOYaeTcs
npoOJieMa TpeTheil MEPEeMEHHOM U KaK OHA BIIMSAET HAa HHTEPIIPETAIIUIO TIOJJOOHON KOPPEIISAIIHH.

4. Ha mpumepe uccnenosanust pona u ap. (Eron et al. 1972), B koTopom Obu1a 00HapykeHa
3Ha4YMMasl B3aMMOCBS3b MEXAY TEJIEBU3MOHHBIMHM IPEANOYTEHUSIMH B 3-M KJlacce M arpeccueil B
13-Mm Knmacce, MOKaXXUTE MPUUUHY, 10 KOTOPOM UCIOIB3YETCsI MPOLEAYPa YACTUIHOW KOPPEIISAIIUH.

Ynpasicnenua na memy «Mnmepnpemayus Koppenayuiiy.

Huxe onucansl pe3yapTaThl THIIOTETUUECKUX ABYMEPHBIX KOPPEIALMOHHBIX UCCIIEIOBaHUM.
ITpounrtepnperupyiite pe3yabTaThl 0 KpailHeH Mepe AByMs CIIOCOOAMH € y4eToM IpoOieM
HaIIPaBJICHHOCTHU U TPEThEU NIEPEMEHHOM.

1. CymecTByeT MONOXKUTENbHAS KOPPEISILUA MEXAY YPOBHEM aBTOPUTAPHOCTU MATEpU U
3aCTEHUYMBOCTBIO PeOCHKA.

2. CyuecTByeT OTpHULaTeNbHas KOPPESALMs MEXIy AeNpeccueil U ypoBHEM (PU3UUECKOM
IIOJITOTOBKH.

3. CymiecTByeT MOJOKUTENbHAsI KOPpeALus MeXaAy o0beMOM JoMalliHed OuOIuoTeKHu U
CpeaHUM 0aIOM CTYICHTa B KOJUICIKE.

4. CuactiuBble B Opake napbl OOBIYHO MMEIOT OOJIbIIE CEKCYaJbHBIX KOHTAKTOB (ApYr €
JPYroM), 4eM HECUACTJIUBBIE.

5. CymecTByeT OTpuLATelIbHAs KOPPEISALMS MEXAY OLEHKaMHU U OOS3HBIO IPOXOJIUTH
TECTUPOBAHUE.

6. Mecto, 3aHUMaeMoe CTY/IEHTOM B KJlacce, KOPPEJTUPYeET € ero OLeHKaMu — 4eM OJInKe K
[IPENnoAaBaTet0 CUAUT CTYJIEHT, TEM BBIILIE €TI0 OLIEHKH.

3agaum nmo Teme:
1. Venosue 3a0auu
VY 10 ucnbITyeMbIX U3MEPSIICS YPOBEHb HEUPOTHU3MA IO TecTy Ai3eHKa W UMITYJILCUBHOCTD
no tecty llImumieka. ITonydeHsl ciaeayromue pe3yabTaThl:

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

OHpG]lCJ'[I/ITB HaJIMYUC UJIN OTCYTCTBUC CBA3U MCKIY HCprOTPI?;MOM N UMITYJIbCUBHOCTBIO.

2. Yenosue 3aoauu

[To pesynbTaram OONACTHBIX OJHMMITMAJ IO OWOJIOTMM M MaTeMaTHKe Oomnpeaeariuch 10
IIIKOJIbHUKOB, 3aHSABIIHMX MPU30BBIE MecTa 10 000uM npeameraM. [Ipu 3ToM MecTa 1o 6uooruu (x)
¥ MareMatuke () pacipeelMINCh CICAYIOIIUM 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

OHpeI[eJ'H/ITB, CYHICCTBYCT JIK CBA3b MCKAY 3HAHUSAMU MPU3CPOB-IIKOJILHHUKOB 110 OHOJIOTHH U
MaTC€MaTHKeE.

3. Venosue 3aoauu
Y 10 wucnoeiTyeMblx 000€ro Tmojia ONPENeSsUIMCh IOKa3aTeldd HUMIYJIbCUBHOCTH U
9K3a1bTUPOBAHHOCTH 1O TecTy [lIMmumeka. [lonydensl cnenyromume pe3ynbTaThl:

HcneiTyemslit 1 2 3 4 o) 6 7 8

©

10

SN
N

MMy 1IbCHUBHOCTH 2 4 7 6 8 5 7 6

OK3aMbTUPOBAHHOCTH | 1 3 4 2 3 3 1 2 4 1

3aoanue
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Onpenenutp, CyHIECTBYET JIM KOPpEJSIMS MEXAY ABYMs II0Ka3aTels MU aKLEHTyalui
(MMITYJIbCUBHOCTBIO U DK3aJIbTUPOBAHHOCTHIO) /I JAHHOW BHIOOPKH HCTIBITYEMBIX.

4. Vcnosue 3a0auu

B uccrnenoBanuu, MoIENMpy0OIIEM I€ATEILHOCTD aBUaNCIIETYepa, Ipynna ucnelryemsix (10
YeJOBEK) MpOXOoJWia IOATOTOBKY Iepel HadaloM paboTel Ha TpeHaxepe. [lpu 3TOM
MIOJICYMTHIBAJIOCHh YMCIO OIMIMOOK, JONYUIEHHBIX INpu TpeHupoBke. Kpome Toro, y kaxiaoro
UCIBITYEMOI'O ONPEEISUIUCh M0Ka3aTeN BepOaIbHOTO U HEBEpOaIbHOTO NHTEIIEKTA [0 METOIUKE
J1. Bexcnepa. [lonydeHs! cnenyromue pe3ynbTaThl:

Hcnwiryemsie | KonmaectBo ommbok | Bepbanbhsiii 1Q | HeBepbanbhbrii 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  KOJIMYECTBO  OMIMOOK, JIOMYIIEHHBIX HCIBITYEMBIMH B
TPEHUPOBOUHONW CECCHU, C IOKa3aTelsIMH BepOaJbHOrO0 M HEBEepOAIbHOTO HHTEIUIEKTa IO
Bexkciepy.

3agaum 1191 HHAUBUAYAJIbHON padoThI:

1.1. Ilo npuBenéunpiM 3HaueHusM [Q (mo Bexcnepy) y poaurteneil um neredl omnpenesnuthb
Ko3puureHT Koppeasuuu [lupcona Mexy ypoBHEM MHTEIEKTa poauteneil u nereid. Ha yposne
p = 0,05 mpoBepUTH 3HAYNMOCTH TMOIYIEHHOTO KO3 PHUIIMEHTa KOPPEIIAIUH.

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

Hern: 109 119 110 123 109 12210290 11192 111 111 116 98 121

1.2. Tlo npuBenéunsiM 3HaueHusaM [Q (mo Bexcnepy) y poaurteneil um nered omnpenenuthb
KodpuuneHT koppensiuu [Iupcona Mexy ypoBHEM MHTEIEKTa poauTeneit u nereid. Ha yposne
p = 0,05 nmpoBepUTH 3HAUNMOCTb MOITYYEHHOT0 KO3 PUIIMEHTa KOPPEALUH.

Ponurenu: 129 101 137 112 115111 123 110 118 103 94 96 116 97 112

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

1.3. Ilo npuBenéunsiM 3HaueHusaM [Q (mo Bexkcnepy) y poauteneil um nered omnpenenuthb
KodpuuneHT xoppensiuu [Iupcona Mexay ypoBHEM MHTENJIEKTa poauTeneit u nereid. Ha yposne
p = 0,05 npoBepHUTh 3HAUNMOCTb MOITYYEHHOT0 KO3 PUILIMEHTa KOPPEALUH.

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

Heru: 120 139 12496 107 90 138 117 131 98 115 123 102 125 123

1.4. Tlo npuBenénupiM 3HaueHusM [Q (mo Bekcnepy) y poauteneil um nered omnpenenuTthb
KodpuureHT Koppensaiuu [lupcona Mexy ypoBHEM MHTEIEKTa poauTeneit u nerei. Ha yposne
p = 0,05 mpoBepHUTh 3HAUUMOCTb MOITYYEHHOTO KOAPPUILIMEHTa KOPPEALUH.

Ponurenu: 109 119 110 123 109 12210290 11192 111 111 116 98 121

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

1.5. Tlo npuBenénunpiM 3HaueHusMm [Q (mo Bexkcnepy) y poauteneil um nerelt ompenenuthb
ko3 uumeHT Koppesaiuu [lupcona Mex 1y ypoBHEM MHTEIEKTa poauTeneit u nerei. Ha yposne
p = 0,05 nmpoBepUTHh 3HAUUMOCTbH MOTYYEHHOTO KO3 dUILIMEHTa KOPPEALUH.
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Ponuremu: 113 94 115 118 127 124 120 119 92 132 91 108 102 148 79
Hern: 120 139 124 96 107 90 138 117 131 98 115 123 102 125 123

2.1. Jlea mpemomaBarenis OLCHWJIM 3HAHHUS CTyneHTOB 1o 100-0ampHoi mikane. Haiitu
BBIOOpOYHBIN KOA(pUIMEHT Koppensuuun CnupMeHa MeXAy OICHKaMU JBYX INpernojaBaresell Ha
ypoBHe p = 0,05 mpoBEpUTH €ro 3HaYUMOCTb.

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

2-1i mper.: 2 58 60 29 41 61 50 31 66 56 62 76 44 72 35 45 55 59 64 87 69

2.2. Jlea mpemomaBarelis OLCHWIM 3HAHHUSA CTyneHTOB 1o 100-0ampHOM mikame. Haiitu
BBIOOpOYHBIN KOA(pUIMEHT Koppensnun CnupMeHa MeXAy OICHKaMU JBYX INpernojaBaresiell Ha
ypoBHe p =0,05 npoBepUTH €ro 3HaYUMOCTb.

Impen.: 56 76 65 66 76 62 89 48 62 50 47 80 67 87 78 5567 51 73 75

2nper.: 69 68 6534 77 63 57 61 42 85 49 41 62 63 80 88 46 57 65 60

2.3. Jlea mpemomaBarenis OLCHWIM 3HAHHUS CTyneHTOB 1o 100-O6ampHOi mikame. Haiitu
BBIOOPOUYHBIN KOd(pUIHEeHT Koppensnun CnupMeHa MEXAy OICHKaMU JBYX IpernojiaBaTeseil Ha
ypoBHe p =0,05 npoBepUTh 3HAUMMOCTb.

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

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

2.4. Jlea mpemopaBaTens OIEHWIU 3HaHUS CTyIAeHTOB Mo 100-GanpHoii mikane. Haiitu
BBIOOPOUYHBIN KOA(pUIHMEHT Koppensnun CrnupMeHa MeXAy OICHKaMy JBYX IpernojiaBareseil Ha
ypoBHe p =0,05 npoBeputh €ro 3Ha4NMOCTb.

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

2-1i mper.: 61 64 62 53 89 66 54 62 57 64 66 3553 73 57 61 64 73 69

2.5. Jlea mpemnopaBaTens OIEHWIM 3HaHUS CTyAeHTOB Mo 100-GanbHoii mikane. Haiitu
BBIOOPOUYHBIN KOd(pUIHEeHT Koppensnun CnupMeHa MEXAy OICHKaMU JBYX IpernojiaBaTeseil Ha
ypoBHe p =0,05 npoBeputh €ro 3Ha4NMOCTb.

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

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

JlabopaTopHas padora 14. /lucnepcuoHHbIi aHAIN3 (0AHO(AKTOPHBII)

HccnenoBanue u3MeHeHH pe3yibTATUBHOIO MPU3HAKA MO/ BJAUSAHUEM H3MEHSIOIIUXCSA
YCJIOBHI MM TrpagauuMii Kakoro-iu6o d¢akropa ¢ HCHOJb30BaHUEM OJAHO(PAKTOPHOIO
AUCIEPCHOHHOI0 AHAIM3A VIS HECBA3AHHBIX BIOOPOK

Ha3znauenue MeToga

Meton oaHO(MaKTOPHOTO MUCIEPCHOHHOTO aHalu3a MPUMEHSETCS B TeX CciydasX, Korja
HCCIIEAYIOTCSI N3BMEHEHHS PE3YJIbTATUBHOTO TIPU3HAKA IO BIUSHUEM U3MEHSIIOITUXCS YCITIOBUN WITH
rpajganuii kakoro-nmubo Qaxrtopa. B maHHOM BapumaHTe METOJa BIMSHUIO KOKIOW M3 Tpaaanuit
(akTOpa TOABEPTaIOTCS pa3Hble BHIOOPKU HUCIBITYeMbIX. ['pagamnuii ¢dakrtopa NOKHO OBITH HE
MeHee Tpex. (I'pamanuit MoxeT ObITh U JBE, HO B 3TOM CIyyae Mbl HE CMOXKEM YCTAaHOBHUTH HEJH-
HEWHBIX 3aBUCUMOCTEN 1 00Jiee pa3yMHBIM MPEJCTABISETCS UCIIOIh30BaHUE 00JIee TPOCTHIX ).

HenapamerpudeckuM BapuaHTOM 3TOTO BHJa aHanu3a sBisercs kputepuit H Kpyckama-
Yomnuca.

Onucanme MeToaa

Paboty HaumHaem C TOTO, YTO MpEACTaBIseM IOJIYyYCHHBIE JaHHBIE B BHJE CTOJOIIOB
WHIUBUAYAIbHBIX 3HaUeHUH. Kaxk/blil U3 cTONOIOB COOTBETCTBYET TOMY MU HHOMY U3 H3y4aeMBbIX
YCJIOBHH (CM. TaOIHITy TpUMEpa).

54



[Tocrme »TOro HaM HYXHO TPOCYMMHPOBATh HWHIWBUIyaJdbHBbIC 3HAUEHHUS IO CTOJOIAM U
CYMMBI BO3BECTH B KBaJparT.

CyTb MeTO]a COCTOHT B TOM, YTOOBI COTMIOCTABUTh CYMMY ITHX BO3BEJCHHBIX B KBaJIpaT CyMM
C CyMMO KBaIpaTOB BCEX 3HAYECHHI1, TOJIyUEHHBIX BO BCEM SKCIIEPUMEHTE.

I'mnore3bl
Ho: Pazmuuus wmexnay rpagamusmu  ¢akrtopa (pa3HbIMH YCIOBUSMH) SIBISIIOTCS HeE Oojee
BBIPOKEHHBIMU, Y€M CITYJalHbBIC PA3INYMS BHYTPH KaXKIOW TPYIIIHL.

Hi: Pazmuums  wmexny rpagamusmu  paktopa (pa3HbIMH — YCIOBUSIMH)  SIBIIOTCS  OoJjiee
BBIPOKCHHBIMU, Y€M CITYYaHbBIC Pa3INdus BHYTPH KaXKIOW TPYTIIIHL.

Orpanuyenusi MeToa 0AHO(AKTOPHOr0 IMCHEPCHOHHOIO AHAJIN3A /ISl HECBA3aHHBIX
BBIOOPOK

1. OnHO(aKTOPHBIN TUCTIEPCHOHHBIN aHATU3 TPEOYeT He MEHee TpeX Ipajganuii pakropa u HE
MEHEE JIBYX UCIIBITYEMBIX B KQXKI0W TpaJalliu.

2. JIomxHO COOMI0IaThCS MPABIIIO PABEHCTBA AUCIIEPCHI B KAXKIOW SYCHKE JTUCTIEPCHOHHOTO
KOMILIEKCa. YCJIOBHE PAaBEHCTBA JUCIIEPCUI BBIMOIHSAETCS MPU HCIOJIB30BAaHUM IMpEAJiaracMoit
CXEMbl pacyeTa 3a CuYeT BbIPABHUBAHMIKOJIMYECTBA HAOMIOACHUM B KaXJIOM U3 YCIOBUI
(rpanmanuii). [IpaBoMepHOCTH 3TOTO MeTOAMYECKOTO mprema Obuta obocHoBana I'.Iledde (1980).

3. Pe3ynbTaTuBHBI NpU3HAK JOJDKEH OBITh HOPMAaJbHO paclpeiesieH B HCCIeTyeMOi
BEIOOPKE.

[IpaBma, OOBIYHO HE yKa3bIBAeTCs, WAET JIM pedyb O paclpeAelieHUH MpH3HAKa BO Bceil
o0cIieToBaHHOW BEIOOPKE WIIM B TOW €€ YaCTH, KOTOPast COCTABIISET NUCIIEPCHOHHBIN KOMITJICKC.

ITIpumep

Tpu paznmudHbIe TPYIIBI U3 MECTH UCTIBITYEMBIX TOMYUYWIH CITUCKU U3 AecaTh clioB. [lepBoit
TpyMIe cloBa MPEAbSBISIIUCH C HU3KOH CKOPOCTHIO -1 CIOBO B 5 CEKyHJ, BTOPOi TpyIie co
CpeIHEl CKOPOCTBIO - 1 CJI0BO B 2 CEKYH/IbI, i TPEThEH IpyIIe ¢ OOJBIION CKOPOCTHIO - 1 CIIOBO B
CeKyHlly. bbulo mpeacka3zaHo, 4TO MOKa3aTelud BOCHPOU3BENEHUs OyayT 3aBUCETh OT CKOPOCTHU
npexbsBIeHUs clloB. Pe3ynbTaTsl npeacrasiensl B Taou. 2.

Tabruya 2
KonnuectBo BocmpousBeneHnbix cioB (mo:J.Greene, M.D'Olivera, 1989,p.99)

Ne ncneiryemoro |I'pynna 1: |I'pynna 2: I'pynma 3:
HU3Kast cpenHss BBICOKAs
CKOpPOCTh  [CKOPOCTh CKOPOCTh
1 8 7 4
2 7 8 5
3 9 5 3
4 ) 4 6
5 6 6 2
6 8 7 4
CyMMBI 43 37 24
Cpennue 7,17 6,17 4,00
OO6m1as cymMmma 104

I'padguyeckoe npeacraBjieHue METOAA I HECBA3AHHBIX BIOOPOK

Ha pucynke 2 noka3zaHa KpuBas M3MEHEHHUS 00beMa BOCIPOM3BEIEHUs CIIOB IpU pa3HOU
CKOPOCTH HUX HpeabsBICHUsS. MeTo] IUCIEpCHOHHOIO aHajiu3a I03BOJISIET ONpeAeNuTh, YTO
IIEPEBEIINBACT - TEHACHIINS, BBIDA)KEHHAs 3TOW KPHUBOMW, WM BapUaTUBHOCTb NpPU3HAKA BHYTPHU
rpymi, KOTopas Ha rpaguke cxeMaTH4ecKd N300pakeHa B BHUJIE IMAlla30HOB U3MEHEHMs IPU3HaKa
OT MUHUMAJIbHOTO 3HaYEHMS K MAKCUMaJIbHOMY 3HAUEHHUIO B Ka)KJIOM IpyIIIIE.
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Koauuectso
BOCIIPOM3BEAEHHBIX CAOB

N
9 -
8§ -
7 -
6 -
5
4°=
3
2 -
1 - Yeruerue
| | I mpcmimacion
A, A g
MaAaR CKOPOCTD CpepHan ckopoctd  GoAblas GKOpocTh
Pucynok 2.

KpuBas u3meHnenust oo6bemMa BOCIIPOU3BEIEHHS IIPH MOBBIIIEHUN CKOPOCTH IPEbIBIICHUS
CJIOB; IO Ka)KJIOMY YCJIOBHIO IIOKa3aHbl JUana3oHbl U3MEHEHUs Tpu3Haka (1o naHHsiM Greenel .,

D'OliveraM., 1989)

[TockONbKY COIMOCTABIAIOTCS pa3HbIE TPYIIBI, JIOObIE pazIuuMsl B IOKa3aTENsX MEXIY
pa3HbIMHM YCJIOBUSMM TNPEABSBICHUS CJIOB - 3TO B TO K€ BpeMs pa3iMuus MEXAYy Ipylnnamu
ucneiTyeMblX. OJIHAKO BCSKHE pa3iNuds MEXAY HCIBITYEMbBIMU 6HYMpU KaXKIOW TPYIIBI
OOBSICHAIOTCS KAKHUMH-TO JPYTMMH, HE OTHOCAIIMMHUCS K JeNy TIepeMEHHBIMH, Oyab TO
WHIUBUAYAIbHBIE Pa3W4YUs MEXIY OTAEIbHBIMUA HCHBITYEMBIMU WJIM HEKOHTPOJIHPYEMbIE
(dakTOpBl, 3aCTaBISIONIME WX pearupoBaTh pa3iuyHbIM oOpazom. Kpurepuit F mosBomser
MIPOBEPUTH TUIIOTE3BI:

Ho: Paznuuus B o0beMe BOCIPOW3BENCHHUS CIIOB Medicdy TPYIIIAMH SIBISIFOTCS He Oolee
BBIPKCHHBIMU, YEM CITyYalHbIC Pa3Iudusl gHympu Kax 0| TPYIIIIbI.

Hi:Pazmuuuss B oObeMe BOCIPOM3BEACHUS CJIOB .Medcdy TpyHIamMu SBISIOTCS Oosee
BBIDOXKEHHBIMU, Ye€M  CIy4ailHble  pa3nuuusi  euwympu  Kaxaod rpynnsl.  Hcmonbsys
AKCIIEPUMEHTAJIbHbIE 3HAYEHUs], IPECTABICHHbBIE B TaOIUIE 2, YCTAHOBUM HEKOTOPbIE BEJIUMYUHBI,
KOTOpbIE OyIyT HEOOXOIUMBI /1JIs pacueTa Kputepus F.

Tabnuya 3
PacueT OCHOBHBIX BEJIMYMH AJIs1 OJJHO(AKTOPHOT'O IUCHEPCUOHHOTO aHAIN3a

Obosayetne - Pacumdponka ofoamaseins SKcriepHMEHTAADNDIE 3HANEHHA
T CyMMbl HHAHBHAY2ADHDIX 3HAYCHHH TIO Ka- 83 4
$ AOMY H3 YCAGBHH A
2 CYMM2 KBBADATUB CYMMAPIIBIX 3HaueHHH no 2\ 43370
() i i (T2 )=43437 4 24
KAH4ECTBO YeAoBHi (rpaajpuit daopa) IS
KOAHYECTBO HCbITyeMBIX B Kaxa0k rpynne (8 n=h
KaAOM H3 YCAOBHH)
N obiiiee KOAHYECTBO HHAHBHAYAABHBIX 3HadEs N=18
HHit
(2'.’5-)2 KBAAPAT OGIIeH CYMMB! HHAHBHAYBALHIX (=104
3HavenHit
4 b} 2
.(_Z_’fl KOHCTAHTa, KOTOPYIO HYAKIIO BBIYECTD H3 Ka- g—;—’- B -l-?%-
N Aoi cyMmMbi KsazpaTos
R Kaxa0e HHAHBHAYRALHOS 3Havelie
Z(x%) | cymma kBanpaTon HHAHBHAYaABHDIX SHaNeHH
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OTMeTHM pa3HHIy MEKITY Z(xiz), B KOTOpPOW BCE WHAMBUIyaJbHBIC 3HAUYCHHs CHadaja
BO3BOIATCS B KBaApaT, a MOTOM CYMMHUPYIOTCH, U (in)zrne WHIUBUAYyaJIbHBIE 3HAYECHUS CHA4dalia
CYMMUPYIOTCS JJIs1 TIOJTYYCHHUsI OOIIEeH CyMMBI, a IOTOM YK€ 3Ta CyMMa BO3BOJMTCS B KBaJparT.

[TocnenoBaTenbHOCTD PACYETOB MpEACTaBICHA B TA0IUIE 4.

Taonuua 4
Onepagin Bopuyas parens Pacser no mnepnuummuu Al
1. [loacuumars S84, SS = BT SS¢un=(432+372+24z)/6-
’/ y(Ex) ~1042/18=31.44
R Moacsiramy S9 89 sl [y (B)® 5857814945046 484
o B Wi RS T
54434644 24421042 /18=
=63,11
B [Toncsirary caysaiinyio 89,758,585 | S5,70311-3144=31,67
(ocraroumyio) seausimy SS,
{4 Onpeseaurd wmcao creneredt | dfge=c:1 dfo =3=1=2
e gt dft8-1=17
dfe =l dl ={]-2=15
[5.Pasnenmy Kamayio SS wa | MSpuSS oy /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 /211145
[T ——— Y
yeiies F o TaGA XVII T R 568 (p S 0‘05)
aoeti | . 6,36 (p < 0.01)
B Conocrasums aurupinieckoe [Tpw F,,;2F,, Ho omao-| Fyp>Fy, = Hy orwaousercn
Kpiriseckue anauchns F Jusercs

Yacro BcTpeyaromieecsi B 3TOW M TOCTSAYIONMX Ta0miax ob0o3HaueHne SS - cokpaiieHue ot
"cyMMBI KBajpaToB" (sumofsquares). DTO COKpalleHHe Yallle BCEro MCIOJIb3yeTcs B MEPEBOIHBIX
ucTOoyHUKax (cM., Hanpumep: ['mace J[x., Crennu k., 1976).

SSpar03HaYAET BAPHATUBHOCTD IPU3HAKA, O0YCIOBICHHYIO AEHCTBHEM HCCIIEAyeMOro GaKTopa;

SSy6u - OONIYIO BApHATHBHOCTH NIPU3HAKA;

Sca -BapHaTUBHOCTh, OOYCIOBICHHYIO HEYYTEHHBIMH (akTopamu, 'cCiaydaiHyo" WU
"ocraroynyro"
BapUaTUBHOCTb.
MS - "cpemHmii kBampatr"', WIM MaTEeMaTHYECKOE OXXKHJAHUE CYMMBI KBaJpaToOB, YCpPEIHCHHAS

BEJIMYMHA COOTBETCTBYIOIIMX SS.

df- gmcno cremeneit cB0OOBI, KOTOPOE MPU PACCMOTPEHHHM HEMAPAMETPUUECKHX KPUTEPHEB MBI
0003HAYUITN TPEYECKON OYKBOI V.
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BeBon: Ho otknonsiercs. Ilpunumaercs Hj. Pasznuuus B oObemMe BOCHPOU3BENEHUS CIIOB
MEXIy Ipynmamu sIBIsiloTca Oosiee BBIPRKCHHBIMHU, YEM CIIy4aiHbIE Pa3iuuus BHYTPHU Kaxaou
rpynnsl (p<0,01). Mtak, CKOpOCTh NPEABABICHUS CIOB BIUSET HA 00bEM HUX BOCHpOI/ISBeIIeHI/ISIS.
Bepuemcs k rpaduky Ha Puc. 2. Mbl BuUAMM, YTO, CKOpEE BCEro, 3HAYMMOCTH Pa3TUUHUNA
OOBSICHSIETCS] TEM, YTO TTOKA3aTeNIh BOCIIPOU3BEICHHUS MIPH CAMOI BBICOKOM CKOPOCTH MPEbIBICHUS
cioB (ycinoBue 3) ropa3zio HUkKe COOTBETCTBYIOIINX MOKa3aTelIel Mpy cpeiHel U HU3KOI CKOPOCTH.

JlaGopaTopHas padora 15. /IucniepcuoHHbIN aHAdN3 (MHOTO(AKTOPHBIIH)

Mmuorodakrophblii aHamu3 (Manova) — COBOKYITHOCTh CTaTHCTHYECKHX METOJ/IOB, KOTOPBIC
UCIOJB3YIOTCS TNpH 00paboTKe OOJBIIMX MACCUBOB HKCHEPUMEHTAIbHBIX IICHXOJIOIMUYECKHX
TaHHBIX. BakHeiimas ocoOEHHOCTh MHOTO(AKTOPHOTO aHAIM3a COCTOUT B TOM, YTO €0 HENb3s
IPUMEHATh JUIsI 00pabOTKM MEPBUYHBIX («CBIPBIX») NAHHBIX. MaTepuajloM [yl JaHHOIO BUAA
aHaJM3a CIIy)KaT KOPPEJSIHMOHHBIE CB3M, a TouHee — Kod(p¢uuumentsl koppemsauuu Ilupcona,
KOTOPbIE BBIUUCIIAIOTCS MEXKY INCUXOJIOTHYECKUMU MTPU3HAKAMHU, BKJIIOUCHHBIMH B 00CIIe1I0BaHHE.
JlpyrumMu  CIOBaMH, MHOTO()AaKTOPHOMY aHAJIM3Y TIOABEPTalOT KOPPEISIUOHHBIE MAaTPHIIbI,
HalMEHOBAaHMS CTOJIOLOB M CTPOK B KOTOPBIX MPEACTAaBIAIOT COOOH IepedeHb HCCIelyeMbIX
MePEMEHHBIX (MaTPUIIbl HHTEPKOPPEIISIIHL).

OcHoBHBbIE 337ja41 KOPPEJSILIMOHHOTO aHAJIN3a!

1) HccnemoBaHue CTPYKTYypbl B3aUMOCBSI3CH IEpPEMEHHBIX. B 3TOM ciyyae Kaxuas
IpYNIIUPOBKA IEPEMEHHBIX OyIeT OnpeaesaThes GakToOpoM, IO KOTOPOMY 3TH IIEPEMEHHbIE UMEIOT
MaKCHMaJIbHYIO Harpy3Ky.

2) Unentndukanus (HakTOpoB KaK JIATCHTHBIX IEPEMEHHBIX — CKpPBITBIX [PUYUH
B3aMMOCBS3U UCXOJIHBIX IICUXOJIOTMYECKUX PU3HAKOB.

3) CokpaieHue 4Yuciaa HCCIEIyeMbIX MCHUXOJIOTHYECKUX MPH3HAKOB ¢ MUHHMAlbHBIMU
MOTEPSIMUA UCXOTHOW MHPOPMALIUH.

[TpocreiimuM npumepoM MHOro(akTOpPHOIO aHajau3a SABJISETCA ABYX(AKTOpHBIM aHaIM3,
UCTIOJNB3YyEeMBbId Ml MCCIIEOBAHUS BO3JCHCTBHS pa3HBIX COUYETAaHWH JBYX (aKTOPOB Ha
pE3yJIbTaTUBHBIN NIPU3HAK.

Bonpocsr:

1. Packpoiite Ha mpuMepax OCHOBHBIE 33]1a4l MHOI'O()aKTOPHOTO JUCIIEPCUOHHOTO aHaIM3a.
B yem ero npeumyiecTBo nepesn ApyruMu MeToiaMu?

2. Jlaiite noHsatue o poranuu (pakropoB u ee ponu. Kakue Buabl poranun Bel 3Haere?

3. Packpoiite comepkaHue KOMIUIEKTOB CTAaTHCTHYECKUX THIOTE3, (HOPMYIHPYEMBIX IPH
UCMOJIb30BAaHUU MHOTro(akTOpHOro aHanu3a. Kakue BBIBOJBI MOXKHO CAENaTh NMPH PA3TUUHBIX
BapHaHTaX OTKJIOHEHUS U NMPUHATHS HYJEBbIX TUIIOTE3 B pa3HbIX KomiuiekTax? [loscHute oTBET Ha
IIpuMepe.

4. Kak ompenensercs MUHUMAaJIbHOE KOJIMYECTBO (PAKTOPOB, HEOOXOIUMOE U JAOCTATOYHOE
JUIsl TIPEACTaBJICHUS 33JaHHOT0 Habopa epEeMEHHBIX ?

3ananne

Pemute 3amauy meronom F, mpenBaputenbHO BbIACHUB. Kakoil momudukanueit 3Toro

METO/1a 11eJIeCO00Pa3HO BOCIIOIb30BAThCS.
3agauya Nel.

UYetbIpe rpyIibl MEHEIKEPOB, B X0/1€ MPO(HECCHOHATBHON AESITENbHOCTH CTAIKHUBAIOIINXCS
C HEOOXOUMOCTBIO TIOCTOSIHHOTO OOLIEHHUsI ¢ KOJUIETaMM M IMOKYIATeNsIMH, BKIIOYAIOIINe B ceOs
10 TPH YeJIOBeKa 00CIIe0BATNCH 10 ONPOCHUKY Afizenka EPQ Ha ypoBeHb HelipoTH3MA.

B rpynny 1 Bxoaunu HcHBITYyeMBIE ¢ HU3KHUM YPOBHEM OIIYIIEHHS CBOErO OAMHOYECTBA
(A1) 1, OTHOBPEMEHHO, HU3KHM YPOBHEM MOTPEOHOCTH B omryineHusx (Bj).

B rpynmny 2 BXOIuIM HMCHBITYEMBIE ¢ HU3KUM YPOBHEM OIIYIICHMSI CBOEIO OJMHOYECTBA
(A2) ¥ BBICOKUM YPOBHEM MOTPEOHOCTH B OIyIIeHUsX (B2)

B rpynny 3 - ucnbiTyeMble ¢ BBICOKUM YPOBHEM OIIYIIEHHs CBOETO OfuHOYecTBa (Az) U
HU3KUM YPOBHEM MOTPEOHOCTH B omnyIieHusx (Bs).
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B rpynny 4 BXOAMIHM HCIBITYeMble C BBICOKMM YPOBHEM OLIYIICHHS CBOETO OIMHOYECTBA
(A4) 1, OTHOBPEMEHHO, BBICOKHM YPOBHEM MOTPEOHOCTH B omymieHusx (Bj).

[Ipeamonaranock, 4YTO MEXIy BBIJCICHHBIMU (haKTOpaMH OyAeT HaOMI0AaThCs 3HAYMMOE
B3aMMOJICHCTBHE: TPU BHICOKOM YPOBHE OIIYIICHHS YEIOBEKOM CBOErO OJMHOYECTBAa Ooliee
SMOIMOHAIBHO HEYCTOMUYMBHI JIMIA C BHICOKUM YPOBHEM MOTPEOHOCTH B OLIYLICHUAX (JIATEHTHOE
OJTMHOYECTBO), a TPU HU3KOM YPOBHE OIIYIICHHS 4YEIIOBEKOM CBOETO OJIWHOYECTBa Oolee
HMOIMOHAIBHO HEYCTOHYHMBEI JIUIA C OTHOCUTEIILHO HU3KUM YPOBHEM NOTPEOHOCTH B OIIYLICHUIX
(BeIHYXIEHHOE O01IeHue). [[poBepuTh JTaHHOE MPEANOI0KECHHE.

®dakTop A
A - HU3KUI YpOBEHb A - BBICOKUI YPOBEHb
OJIMHOYECTBA OJIMHOYECTBA
(DaKTOp B B1 - B2 - B3 B4
HU3Kas BBICOKAs
noTpeOHOCTh B OTPEOHOCTH B
OIIYIIEHUSX OIIYIIEHUSX
18 7 12 19
16 10 17 23
19 6 11 22

1. CdopmynupyeM Tpu KOMILIEKTa CTATHCTUYECKUX THITOTE3:

1) Ho: Pa3nuumsi, 00yCIIOBICHHBIC CTEIICHBIO OIIYHICHHS YEJIOBEKOM CBOETO OJJMHOYECTBA,
JIOCTOBEPHO HE MPEBBIIIAOT CIyYalHbBIX Pa3JIMYUi 110 YPOBHIO HEHPOTHU3MA.

Hy-?

2) Ho: Pasmuuums, oOycCiiOBI€HHBIE MOTPEOHOCTHIO B OIIYIICHHUSAX, JIOCTOBEPHO HE
NPEBBIIAIOT Pa3JINUMi [0 YPOBHIO HEHPOTU3MA.

H,-?

3) Ho: BiwmsiHue xapakrepa OLIYLICHHUS 4YEIOBEKOM CBOETO OJMHOYECTBA Ha YPOBEHb
HEHpOTH3Ma CTATUCTHYECKH HE pa3iMyaeTcs MpH pa3IMYHBIX I[OKAa3aTelsX MOTPeOHOCTH B
OUIYIICHUSAX, M, HA0OOPOT, BIUSHHE IMOTPEOHOCTH B OUIYIICHHAX HAa YPOBEHb HEHPOTH3MA
CTaTUCTHYECKH HE pa3iMyaeTCs NPU Pa3JIMYHBIX ITOKA3aTeNsAX OIIYHICHUS 4YeJIOBEKOM CBOETO
OJIMHOYECTBA.

Hi: - ?

2. TloacuuTaeM OCHOBHBIE BETMUMHBI, HEOOXOIUMBIE [T IPOBEICHUS aHAIM3a.

A. 3HaueHus creneHen cBOOOIBI.

1) a - konmuuecTBO rpagamii Gakropa A, a = ?

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

3) N — KOTMYeCTBO HHANBUAYATIbHBIX 3HaYeHUH, N = ?

4) dfa — xonmruecTBO cTeneHe cBoOoab! st Gpakropa A, dfa=a—1="7?

5) dfs — konmuecTBO crenenei cBoOO b st hakTopa A, dfs =B —1="7?

6) dfaB — konmMyecTBO cTeneHed CBOOOIBI UII COBMECTHOTO JCUCTBHS (AKTOpPOB A
B. dfap=dfa dfs=?

7) dfoO. - KonmruecTBO cTeneHel cBo0o kI 1u1s Beelt Beioopku, dfodm. = N -1 =7?

8) dfoct. — xonmyecTBO creneHeil cBoOOABI st ciaydaitHeix BenuuwnH, dfoct. = dfobmr. —

dfa — dfs - dfas = ?

B. 3nauenus cymm.

1) Ta — cymMbI 3HaueHui no rpaganusm gakropa A: ?, ?

>'(Ta) — cymma KBapaToB CyMMapHBIX 3HaueHwui, y (Ta) =?
2) TB — cymMMBbl 3Ha4eHHH 10 rpananusMm ¢akropa B: 7, ?

>'(TB) — cyMMa KBaJpaToB CyMMapHBIX 3Ha4eHuii, Y (TB) =?
3) TaB — cyMMBI 3HaU€HU 110 cTonomam: ?, ?, 27, ?

>'(TaB) — cymma KBaipaToB CyMMapHbIX 3HaueHul, y (TaB) =?
4) (3 x) — kBazgpar o01Iel CyMMbI MHIWBUIYAIbHBIX 3HaUeHHH, () X) =7
5) -const, =?
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6) Y (X) — cyMMa KBa/IpaTOB MHIWBUAYAJIbHBIX 3HAUYCHUH, ) (X)="

C. Pacuer BapuaTUBHOCTH.

3. [loxcunraem 3HaueHus Famm.

4. ITo Tabmune Haxoaum Fkp., CTpoMM OCh 3HAUUMOCTH U OTpeziesisieM 00JIacTH, B KOTOPYIO
[I0Ma1al0T COOTBETCTBYIOIINE 3HaUeHUs Famr.

5. CpaBHHBaeM SMIUPHYECKHE W KPUTHUYECKHE 3HAUECHUs Kputepus. Jlemaem BBIBOZ IO
KaKJJOMY U3 KOMIUIEKTOB TMIIOTES.

BriBopbl.

JlabopaTopubie padoTsl 16-17. Ucnosn3oBanue nporpammsbl Microsoft Excel ajist 06padoTku
U NpeJACTABJIEHUS TaHHBIX.

Penakrop anekrponnbix Tabauiy MS Excel ob6namaer mupokuMHu BO3MOXKHOCTSIMH B TUTaHE
o0paboTku umcioBoit uHpopmaruu. Ilporpamma MS Excel ucnonb3yercs B NCHXOJOTHH Ha
CTaJUsIX MOJyYSHUS JAHHBIX U UX CTATHCTHYECKOH 00paboTku. OCHOBHOE Ha3HAYCHHUE MPOTPAMMBI
— 3TO BO3MOKHOCTH CO3/IaHHUs JIEKTPOHHBIX TaOJUI] ¢ pe3yJbTaTaMU HCCIIEOBaHMs, KOTOpPhIC B
JAJIbHEHIIEM JIETKO HMIOPTUPYIOTCS KaK HEMOCPEJACTBEHHO B TEKCT Hay4HOH paboThl
(oopmitennsiii, Hanpumep, B MS Word), Tak ¥ B NPHKIAAHBIC CTATUCTUYECKHE IIPOrPAMMBbI
(mampumep, SPSS). OmHako 3TUM HE OrpaHWYMBacTCs ucnoiib3oBanne MS Excel B mcuxomoruu.
T.xk. nmaHHas mporpamMma IO3BOJSET OCYHIECTBIATH 3JIEMEHTAPHYI0 aBTOMATHU3AIMIO 32 CYET
UCTIOJB30BaHUSI BCTPOCHHBIX B HEE JIOTMUECKUX (YHKIUH, a TakkKe CHeNUaTH3HPOBAHHBIX
MakpoCOB, TO y TIICHXOJIOTa TMOSBISETCS BO3MOXKHOCTH coO37aBaTh ¢ momoiisio MS Excel
aBTOMATHU3UPOBaHHbIE OJaHKU OTBETOB K MCHXOJWArHOCTUYECKMM METOJMKAM U HEIOCPEICTBEHHO
MHTEPAKTUBHBIE METOTUKU.

OcTtaHoBUMCS Ha HEKOTOpbIX oOcoOeHHocTssx nporpammbl MS Excel, kortopsie
HE0OXOIMMO YUUTHIBATh, HAYMHAs paboOTy € ATON MPOrPaMMOiA.

1. ®aiin Excel nasbiBaercs kHuroii (puc. 1, mone 1), koTopas cocTouT W3 JucToB. Ha
KKJOM JTUCTE KHUTH MOXET HaXOAMThCS pazNuyHasl, He3aBUCSIIAA APYT OT JApyra uHGOpMaIus.
Ha3Banusi uCTOB yKa3aHbl Ha sipiblke jucta (puc.l) B JeBoM HibkHem yriy okHa Excel. [l
obzeryenusi UACHTU(DUKALIMYU CBEICHUN Ha JUCTE YAOOHO MEPEUMEHOBATH SIPIBIUOK ITOTO JIUCTA.
Hanpumep, nomecmus pesynivmameol no 00Hou memoouxe Ha aucm c ee Hazeanuem. llepenMeHoBaTh
JIMCTBI MOXHO ILEJIKHYB J[Ba pa3a MPaBOil KHOIKON MBIIIN HAa SIPJBIKE COOTBETCTBYIOIIETO JIMCTA.
B CTaHAAPTHOM Ha60pe npeaACTaBJICHO 3 mucra. JIMCTBI MOKHO ,Z[O6aBJ'I$ITL WK yAAaJIAThb, HICJIKHYB 10 HUX
sIpJIbIKaM HpaBOﬁ KHOIIKOW MBIIIIKY 1 BLI6paB COOTBGCTByIOH.IPIfI ITYHKT IIOAMCHIO.

N e i = 1 JKHural - Microsoft Excel|
HA
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—— . i - P
B e ibri -l A ol =] & il s
2 o S &3 - o 000 BEoop
BcTaEWNTE - - . = ..
i . 4 e L - L= o el s el =) Crin
Bycdep o6, ™ LpwmdT I= EbIpEaEHWEAHWE ] Yucno ]
Al - I |
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e 1= 2
Mo mll Amerl Ao Ancr3 SR

Pucynok 1 — Buemrnuii Bz mycroro Tucrta B HoBoit kaure Excel 2007

2. OcHoBHoe MeHI0O EXxcel 2007 conaepkuT KOMaHABI COXPAaHEHUWsS MedYaTh JTOKYMEHTa,
HACTPO# X1 OKHA M MporpaMMbl. OTKpBIBA€TCA OHO IIETYKOM JIEBOH KHOIKH MBIIIU HA JIOTOTHIIE
Office DL} ) B JICBOM BEPXHEM YIJIy IPOTPaMMBI.

3. llonoca B BepxHeil yactu okHa npuinoxenus Excel 2007 na3piBaetcs jJeHTOM (puc. 2,
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nosie 1). Jlenta cocrout m3 BkAagokK. Kaxnas BKJIagka OTHOCUTCS K OIPEIEICHHON KaTeropuu
pa0oT, BhHIMONHAEMBIX B mnpuioxkeHun Excel. Jlns mpocMoTpa KOMaHI Ha Kaxaoil BKJIaJIke
HEOOXOAMMO IIENKHYTh 3TH BKJIAIAKH B BepXHEH dacTu JieHTH. llepBasi cieBa BkiIagka —
BKJaaka ['y1aBHasi — cojepkuT Haubosiee 4acTo Hcmosib3yeMble KomaHlpl. IloMmumo Hee ectb
Bkiaaku BceraBka, Pazmerka crpanuubl, @opmynsl, Jlannsie, PenensupoBanue, Bun. Komanmsi
0o0beIMHEHbl B HEOOJIbIIME CBA3aHHbIE Ipynnbl. Hampumep, KoMaHAbl pedakTHUPOBAHUS SYEEK
00bETMHEHBI B rpyrmy [IpaBka, a KoMaHABI 151 pabOTHI ¢ SYCHKaMU — B TpyMILy Sueiku.

lcu;.) H i 7 2 - B X
TnagHasA Bcraexa FazmeTka g - =2 X
¥
= 5*3 BCTaBuTE ™
B & | cation w11 vl | ﬂ lﬁ
3 Pp % Yaanue T
EcrasuTe e g CD PTUpOBKa  HanTi
= - § LS—Il bopMar = J T W HUALTP T BHAENUTE ™
bydep obmena s WpsdT Auerikm PeaakTHpoBaHKME
Al - @ K| %)
A 8 C D L M N 0 E

Pucynok 2 — Jlenra u Bkiaaku B Excel 2007

4. Ecnmu KHONKM KOMAaH]I HE BMEIIAIOTCS HA IMaHEIh WHCTPYMEHTOB, TPYIIIA COJCPIKUT
PacKpBIBAIOIIUICS CIHUCOK, TA€ MOXKHO YBHUAETH IOJHBIA MEepedeHb KOMaHJ JAHHON TPYIIIbI,
OTKPBITh KOTOPBIA MOXKHO IIEJIKHYB JIEBOM KHOMKOW MBIIIM Ha CTpEJIoYke = psijoM ¢ Ha3BaHUEM
TPYIIITBL.

5. JIUCTBI COCTOST U3 CTONOIOB, CTPOK M siueeK. VIMEHHO 3Ta ceTka BHJIHA MPH OTKPBITUU
kHUTH. CTONOIBI pacmojiaraloTCs Ha JIUCTE BEPTHKAIbHO, CBEpXy BHHU3. CTpOKM Ha JIHCTE
pacmojararoTcs TOPU3OHTaJIbHO, ClieBa HampaBo. S4yeilka — H3TO MECTO MepecedyeHUs OJHOTO
cTosbma ¢ oxHoM cTpokoit. Ctonome! Tadmmibl Excel o603HavaroTes laTnHCKUMA OykBaMu (pHcC.3,
none 1), ctpoku mudpamu (puc.3, mone 2). Kaxgas sueiika Excel nMeeT yHHKanbHBINH anpec,
COCTOSIIIAN W3 HA3BaHUS CTOJIONA W CTPOKH — 3TO CChLIKA HA siveiiky. JlaHHBIC CCBIIKU HY)KHBI
pu pabote ¢ popmynamu. CChUTKH Ha SYEHKU UACHTU(DULIUPYIOT OTAETIbHBIC TYeiiku B ucte. OHU
coobmarot Excel, riie uckath 3Ha4eHHS TSI HCIIOJIB30BaHUS B (hopmyie.

Pucynok 3 — Cton6uel, ctpoku u siueiiku iucra B Excel 2007

6. CchulkM Ha SYEHKH MOTYT OTHOCHUTHCS K OIPEICICHHBIM SYeWKaM WM JHara30oHaM
sYeeK Mo CTPOKaM U cTondOmam (Tabmuna 1).

Tabmuna 1
' Cebuika ma siweiicy ~ Ormoewresi k...
A10 siuerike B cToJione A, crpoke 10
A10,A20 ssuerikam A10 u A20
A10:A20 JMarnasoHy sueek: cronder A, ctpoku 10-20
B15:E15 JIMara3ony siYeeK: crpoka 15, ctonbier B-E
A10:E20 Jquana3ony siaeek: cronoinl A-E, crpoku 10-20
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7. Ilpu HaBeeHUU Ha AYEHKY KypCOp MOKET IPUHUMATh HECKOJBKO (opM (Tabnuua 2).

Tabmnuua 2

Bunsl 1 pyakmm kypcopa B nmporpamme Microsoft Excel

1. Bun Kypcopal'.:'.l

Dynkuyusn

3aoanue

1. AKTUBHpOBaHUE STUYCHKH, JENAIOIICe
BO3MOYKHEIM 3aIUChH B HEM.

1. AxtuBupoBars gueiiky Al, 3anucaTh
(bamMuIINIO IEPBOTO PECIIOHICHTA, TepeTu K A2,
3aIucarh CIEAYOMYI0 (GaMIIUIO.

2. [Ipu ogHApHOM Ha)XKaTUU HA STYEUKY U
MOCJIEIYIOIEM BBOJI€ JAHHBIX MPEbIIYIIEe
COJIep>KaHue STYeHKH CTUPAETCA.

2. BepHyThCs K nepBoii (pamMuiiuy, MEIKHYB
OJIMH pa3, MOnpoOOBaTh UCIIPABUTH HAJITUCH.

3. Ilpu 1BOITHOM IEITYKE Kypcop MproOpeTaeT
apyroit Bug (|), 4To menaer BO3MOKHBIM
BHECEHME B TYEHKY UCIIPABICHUM.

3. [IpousBecTr MOJOOHYIO OTIEPAITUIO —
UCTIPaBUTH OYKBY B (haMHIIUH TIEPBOTO
PECIIOHJICHTA.

4. Cy’>KUT 7151 BBIICTIEHHST «00IacTH»
(COBOKYITHOCTH STYCEK).

Beigenuts o6macts A1:C3 (moaBecTu Kypcop K
Al u He oTmycKast KiaBuiry, qosectu 10 C3).

5. Cy>KuT A7is BBIJIEJICHHSI CTOJIOIOB M CTPOK
(m1s1 9TOTO KYpCOp MOIDKEH HaXOAUThCS Ha
Ha3BaHUU CTOJIOIA UITH CTPOKH).

5. Beigenuts cronber; D (HaBecTn Ha OykBY
D, HaxkaTh ouH pa3). Tenepb BO3MOKHO
peaaKkTHpOBaHUE CTONONA (KOMaH bl
KOHTEKCTHOTO MEHIO - ITpaBasi KJIABHIIIA).

2. Bua kypcopa |

1. CyuT 711 UCTIpaBIICHUS TEKCTA B sSTYEHKaX
(310 ke ocymecTBIsIeTCs B CTpoKe hopmyi fy).

1. AxtuBupoBath sueiiky C1 npeaspiayium
THIIOM KyPCOpa, 3aTeM uepe3 CTPOKyY hopmyi
u Tun Kypcopa (|) BHeCTH B Hee H3MEHEHUSI.

3. Bua kypcopa + (mosiisieTcs Ipy HaBeJIEHUU MBIIIKY Ha HUYKHUM MPaBbIM yron sueikn)

1. KonupoBanue.

1. AkTuBHpOBaTH siueiKy Al nepBbIM TUIIOM
Kypcopa, HaBECTHUCh Ha HUKHHUW MTPaBbIN yroJl
710 IproOpeTeHust KypcopoM Bua +, MOTSHYTh
BHU3 UJIN BOOK.

2. ABTOMaTHuecKasi HymMeparus.

2. To6aBUTH cTosIOe] Mepes] CIUCKOM (haMIITUi
(BBIIETTUTH CTOJIOEI A, IIETKHYB 1O €ro OyKBe
JIEBOYM KHOIIKOW MBIIIIH, 3aT€M IPABOU KHOIIKOMI
OTKPBITh KOHTEKCTHOE MEHIO, B KOTOPOM
BBIOpaTh BTOPO BapuaHT KOMaH IblI
«BcraButby). [loctaBuTs B stueiiky Al nuudpy
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«1», B ssueiiky A2 uudpy «2». Beigenuts
ob6macth Al:A2 nepBeIM THUIIOM Kypcopa;
MOJIBECTU K HUKHEMY IIPAaBOMY Kparo, MOTSIHYTh
BHU3 JI0 KOHIIA CITUCKA (haMUITHIA
(aBTOMATHYECKHU MPOCTABSATCSI HOMEPA
PECIIOH/ICHTOB).

3. «IIporaruBanue» BBeACHHBIX (HOPMYJ Ha -
COCETHHNE TUEUKU.

3. Bujg kypcopa ++

MOSIBJISICTCS [IPU HABECHUH MBIIIKH Ha IPOMEKYTOK MEXAY CTpOKamH JIHO0 crosbiamu (001acTh Ha3BaHHA)

1. I3MeHeHue BBICOTHI CTPOKHU JHOO MIUPHHBI 1. ITogBecTH MBIIIKY K POMEXKYTKY MEXKITY
cToJIoNA. crosioriamu B u C Tak, 4T00BI KypCcop MPUHSLT
3TOT BH/I, HAXAaTh U MOTSIHYTH BIIpaBo (cTosoder
B pacuipurcs); To %e — CO CTPOKaMH.

2. [Ipuianue COBOKYITHOCTH CTOJIOIIOB MITH 2. Beigenuth cronbupl C, D u E (mepBbiM THIIOM
CTPOK OJMHAKOBOW BHICOTHI / ITUPUHBI. Kypcopa — HakaTh Ha C ¥ HE OTITyCKas —
NOTSAHYTH BIpaBo 110 E), 3arem nmoasectu
MBIIIKY Mex 1y crononamu D u E (10 npusATHS
4-ro Buza), cy3uth croider D (ocranbHbie
OPUMYT TaKyko e IUPUHY); aHATOTHYHO

— CO CTPOKAMH.

4. Buj Kypcopa‘ﬁ‘@

1. [TepemernieHue BoIICICHHON 00IaCTH. 1. Beigenuth o6macte A1:C3, moaBectu Kypcop
K TPAHUIIC BBIICICHHUSI, TaK, YTOOBI OH ITPHHSLIT
COOTBETCTBYIOIIUN BUJ U CTPEIIKA, IIPH 3TOM,
Kacajach IPAHUIIBI 00JIACTH BBIICICHHUSI,
MepeTalIiTh B MPABYIO YacTh (aiina.

8. IlpaBuna paboTsl ¢ popmyJaamMu:

— BBoaute GopMyny Hag0 co 3HaKa paBEHCTBA. DTO HaAO Juisd Toro, utoObl Excel mons,
4TO B SYEHKY BBOAMTCS MMEHHO (OpMyNa, a He JaHHbIC. 3aKaHYMBACTCS BBEICHUE (HOPMYIIBI
Ha)KaTHeM KHoOTkH Enter;

— ®opmya MOKeT OBITh BBEJICHA B JTF00YI0 siueiiky jucta Microsoft Excel;

— dopmynia MOXKET ObITh BBEJCHA C MOMOIIBI0 UKOHKH (hopmyn (dyHkimii — fX), a MoxeT
OBITh BBEJICHA «BPYYHYIOY;

— ®opmyna otoOpaxaeTcss B «cTpoke (Gopmyia» (MOA MaHENbI0 WHCTPYMEHTOB), BBEIS
Kypcop B KOTOPYIO, MOKHO BHOCUTH KOPPEKTUPOBKH (PUCYHOK 4);

0o d ) = CBO/HBIE TAB/NLbI - Microsoft E
! ) o
- [nagHas EcTaeka PasmeTka cTpaHuLE DopMynkl JaHHue PeueH3Mp oBEaH1e Bug
f X ABTOCYMME ™ ﬁ Nornyeckne ~ ﬂ;_‘; CChiNKKW W MACCHBRI ™ 3 A= NpUCBEOKMTE MMA ™
ﬁ_—: HepaeHo ucnonezoeanuce = [[A TekcToske ~ iﬂ MaTemaTryeckmne - I
BrTagute . P Aucnetyep
dyrkumio 2 DWHAHCOBEIE ™ Ej Jata n Epema - L[IJ,:II,;::].u'rl.ruE: QYHELMM ™ WMEH ES Co3pate W3 BRAENeHHOMD BparMeHTa
BUBAMOTEKE DYHKLMIA OnpegeneHHBE MMeHa
| B1 - f |

Pucynox 4 — Ctpoka ¢popmyn B Excel 2007

— B ¢dopmyny MOKHO BBOAMTH YHCIA «OT PYKH», MOKHO UCIOJIB30BATH CCHUIKH Ha SYEHKH,
a MEeXJIy HUMH — MaTeMaTUYECKHe ONepaTropsl (HampuMep, eClid HY)KHO CYMMHPOBATh 3HAUCHHS
sueiikn Al u sueiiku A2, To (mociie 3Haka =) He0OXOJMMO MPaBOil KHOIMKOW MBIIIKKA OJWH pa3
IICNKHYTh Ha s4elike Al, 3aTeM ¢ KiIaBHaTyphl BBECTH +, IIEIKHYTh Ha siueiike A2 (M HaxaTb
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Enter)). [Ipu 3Tom Excel moactaBut B hopMyiy CChUIKY aBTOMaTHUECKH;

— Ecnu B dopmyne ucmonb3yeTcsi HECKOIBKO CCBIJIOK, TO Kaxaou u3 Hux Excel maer cBoit
nBeT. JT0 oueHb ynoOHo. Ilpumep: Hammmmre B KakoW-mubo suelike dopmyiny «=Al+Dly,
Haxxmute Enter, 3aTem aBa pasza mIeTKHETe Mo suelike. B sdeiike Bbl yBuUAMTE (GOpMyIy ¢
Pa3HOLBETHBIMHU CCBIJIKAMH, a BOKPYT siueek Al u D1 OyayT nmpssMOYTroJIbHUKHA COOTBETCTBYIOLIMX
1BeTOB (pUCYHOK 5). ['opasno mpoie HalTH, Ky/a YKa3bIBaeT CChUIKA, MO I[BETY MPAMOYTOJIbHUKA,
4YeM NpocMaTpuBaTh OYKBBI CTONOLIOB M HOMepa CTpoK. HaBeaurte Kypcop MBIIIM HA OJUH M3
PA3HOLBETHBIX MPAMOYTOJIBHUKOB U MEPETAIUTE JIEBOW KHOIKOW 3a IPAaHUILY B Ipyroe Mecto. Bel
YBUJIUTE, YTO MPHU STOM MEHSIOTCS M ajpeca siueek B (popmylie — 4acTo 3TO caMblii OBICTPBIN
cnocod moAmpaBuUTh aapeca B (Gopmyne, OCOOEHHO IOcCiie  KOMUPOBaHUS MapKepoM
aBTO3aIOJIHEHMS,

I.-"';_;‘I [ D - Khural - Microsoft Excel =RACN X |
ATy —
—-/l nagHan EBcTaeka PazMeTEa CTPaHWLE Dopmynel AaHHbI2 PeueHzMpoBEaHNE Bug & - o X
J & - = A *3 BLTABWTE E - &
B ||| K &£ U -||A A= =| - [T TR T YaanuTh -

Bcrasute = = ——— CTnnu )
Bydep oM., ™ WpwugT ErlpaBHWEBaHKE Yucno Aueikn PepakTvpoEga...
CYMM - K J‘i| =A1+B1+C1+D1 E
A B C D E F G H I 1
1 25 ] 18 ] 16 [ 1a ]=a1sB1+c14D1 B

Pucynok 5 — Ccbuiku Ha siueiiku B popmyse MS Excel 2007

— MaremaTnyeckue omnepaTopbl B (OPMYIy BBOASTCS C KIaBHATYphbl (KaJIbKyJISTOp Ha
MpaBOi CTOPOHE KIABHATYphl BKIrOYaercs kinaBumiedr Num Lock). Bunper omeparopos: *
(ymuoxwuts), / (menuts), + (npubaBuTh), — (OTHSTH); BO3BEACHHE B CTENCHb MPOHMCXOAUT C
MOMOIIBI0 3Hauka  (aHrnmiickuii andasut, mudpa 6 ¢ Shift), Hanpumep, npu Bo3BeaeHUU B KyO
BBIPOKECHHE BBITTISAUT « 3%,

— Ilpu HEOOXOAMMOCTH paccuMTaTh HEKHH IOKa3aTellb 10 JUala3oHy JaHHBIX CHadala
CTaBUTCS OTKPBIBAIOIIAsACS CKOOKa (, 3aTeM MBIIIKOW BBIACISACTCS JUAMa30H, 3aTeM CTaBUTCS
3aKpBIBAOMIASICS CKOOKa );

— Ilpu Hanucanuu Gopmyi poOebl He CTaBITCS,

— @opMylly MOXHO <«IIpOTSATMBaTh» C TMOMoLIbl0 Kypcopa +. Ilpu stom B ¢dopmyne
HPOUCXOAUT CABUT (Hampumep, B stueiiky B1 moxxHO BBectu opmyny A1*100%, 3aTem NOTSIHYTH
BHU3, IIpH cIBUTE B siuelike B2 okaxercs popmyna A2*100%, B saeiike B3 okaxercs A3*100% u
T. 1.);

— Ilpenpiaymiee TpaBWIIO ONMUCHIBAET MpPUMEpP padbOTHl (GOPMYNT Ui TaK Ha3bIBAEMBIX
OTHOCHTENIFHBIX CCBHUIOK. BOOOIIE CCHUTKM Ha SYEHKYy OBIBAIOT TPEX THUIIOB: a) OTHOCHUTEIHHBIE
ccbutku (mpumep: Al); 6) abcomotHbie cchliku (Tipumep: $A$1); B) cMemanHble CChUIKH (TIPUMeE:
$A1 win AS$1, oHHM HamOJOBHHY OTHOCHUTEIIbHBIC, HAIOJOBHHY aOCONOTHBIC). 3HAaK $ 31ech
HUKAaKOTO OTHOIIEHUS K JICHE)KHbIM €IMHUIIAM HEe HMeEeT, 3TO JUIb crnocol ykaszate Excel tun
ccbUIKU. Mcnonp30BaHue 3TOro 3Haka (PUKCUPYET CChUIKY Ha siueiKy B popMmyJie, 4TO He IPUBOJUT
K U3MEHEHHIO TaKOW CCBHUIKU MPU «IIPOTATUBAHUM» POPMYIIBI HA COCEAHHE stueiku (puc. 6, mone 2).

1 2

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

v ¥

Pucynok 6 — OtHocurenbhbie (1) u abcomotHbie cebuiku (2) B MS Excel 2007
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9. Ucnoab3oBaHue TekcTa B popmyaax. C TEKCTOBBIMU 3HAUEHUSIMH MOKHO BBITIOJIHSATD
MaTeMaTHYECKUe ONepaluy, €CIM TEKCTOBbIE 3HaYEHUs COJepKaT ToiabKo uudpst ot 0 10 9, +, -, e,
E, /. Enie MOKHO MCIOJIb30BaTh MSATh CUMBOJIOB YHCIOBOTO (hopmatupoBanus: $, %, (, ), mpoberr.
ITpu 3TOM TEKCT 10JIKEH ObITh 3aK/IIOUEH B IBOWHBIE KaBBIUKU.

Hanpuwmep:

v" HenpasuiasHo: =$55+$33
v' TlpaswibHo: ="$55"+$"33"

ITpu BemonHeHuy BelunciaeHuit Excel mpeoOpasyer yncioBOi TEKCT B YMCIOBbIE 3HAUCHMUS,
TaK pe3yJbTaTOM BBINICYKa3aHHOH (GOopMyIibl OyneT 3HadeHue 88.

Jlis 0ObeMHEHUsT TEKCTOBBIX 3HAYEHUH CIYXKHUT TEKCTOBBIM omeparop & (ammepcaHn).
Hanpumep, ecnu siuelika Al conepxxut TekcroBoe 3HaueHue "MBan", a sueiika A2 - "Iletpo", To
BBemsl B sueiiky A3 cnenyromyro dopmyny =A1&A2, nmonyuum "HBanlletpos". [l BcTaBkm
npobena Mexay uMeHeM u ¢daMuineid Hajo HamucaTh Tak =Al&" "&A2. Ammepcana MOXXHO
UCIOJb30BaTh JUIsl OOBEIMHEHMs SYEeK C pa3HbIMU TUIIAMM JaHHbIX. Tak, eciu B suelike Al
Haxoautcs yucio 10, a B suelike A2 - TeKCT "MEmKOB", TO B pe3ynabTare ACUCTBUS (HOPMYIIBI
=A1&A2, mbl monyuuM "10MmemikoB". [Ipudem pe3yapTaToM TaKoro 00beIMHEHHs OyIeT TEKCTOBOE
3HayeHue. Touno Tak ke padoraer omeparop "CLIEIIUTD", Beirnsaners Gpopmyina ¢ ero ygactuem
oyzaer tak: «=Cuenutb(Al;" ";A2)».

10. MS Excel mo3BossieT «mepeBopauuBaTh» TAGJHMIbI KaK [IEJIMKOM, TaK U 10 YaCTSIM.
Hanpumep, y Bac ectp Tabnuna Bel XxoTuTe nepeBepHyTh ee, T.e. clesaTh TakK, 4TOOBI ILAIKa
TaOIUIIB! ObLIa PACIIONIOKEHA HE MO TOPU30HTAIH, a 10 BEPTUKAIH (pUCYHOK 7). J{ist Toro, 4To0BI
OCYILLECTBUTh 3TO JIeicTBHE, HEOOXOIUMO BBIIEIUTh TAOJIUIly, CKONMUPOBATh €€. AKTHMBU3HPOBAThH
T00yI0 CBOOOAHYIO STUEHKY, BBI3BATH MEHIO IPABOM KHOMKOW MBIIIA M BBIOPATh «CTEIUATBHYIO
BCTaBKy». B OTKpbIBIIEMCS MOJAMEHIO MOCTaBUTh TajO4Ky Ha «TpacnoHupoBarb» — Ok. To xe
caMmoe HY)KHO CJIeNaTh, eClIi TpeOyeTcsl epeHeCTH 3HAYCHHUS U3 OJHOM TaOJHIbI B APYTYIO, a TIPU
3TOM B OZHOM TabJuIle 3HaYeHUs CTOST 110 TOPU3OHTAIIH, a B PYTroi — [0 BEPTUKAJIH.

A B C D E A B C D E
Bospact IMOUMOHANBHOE 1 N2 nn 1 2 3 4
Na nn MoHKMMaHKe ABTOPUTETHOCTE BospacT
1 MCMBITYEMOrD NPUTAMEHE P 25 25 | 28 | 2a | 23
3 1 25 18 16 14 2 MCOBITYEMOro
2 25 17 71 18 - MoHKMMaHKe 18 | 17 | 26 | 16 | 22
1 3 28 6 24 10 4 AEmouvoHansHoe 16| 21| 24| 16 | 28
5 4 24 9 k CneunansHan ECTaEKa — -'Eh
6 5 28 A BorasuTe 14 | 18 | 18 | 14 | 16
7 @ Bce € MCXOAHOIA TEMORA e
g =
dopHy Nk Bes pamkn
_9_ SHAYEHKA WHMPMHE! CTONOUCE
hopMaTLI oprynbl ¥ dopMaTel wucen
MPUMEHEHHS SHE4EHMA M dopMaThl wmcen | [epkrmoe
¥CNoBKMA Ha SHEYEHUA »
Onepawma "
@) pet YHMHORHTD
CNOHHTE pasaenUTb MEYaHHE

BEINECTE

ACEPBIEARDWEroCa CNKMCKa. ..

OPONYCKaTh NYCTHIE AYERAKK

Hd..

[ QK ]l OTMeHa |

Pucynok 7 — TpancnionupoBanue Tabnuiel B MS Excel 2007

65



11. Ins nobaBJjieHHsl CTPOK WIM CTOJOLOB B TAaOMUIly HY)KHO: a) BBIICIUTH HYKHYIO
CTPOKY, IICJIKHYB 1O Iudpe, 0003Havaromen ee, MpaBoil KHOMKON MBIIIKH, 0) BBIICTUTh HY>KHBIN
crosber, MEJKHYB Mo OykBe, 00O3HaYaromell ero, MpaBoil KHOIKOH MBIMIKH. B OTKphIBIIEMCS
IIOJIMEHIO BBIOpaTh BTOPYKO KOMaHAy «BcTaBUTh» (HE TOT BapuaHT, IZle PSAAOM HapHCOBaH 3HAK
«Oydep oOmena» - mamnka) (pucyHok 8). HoBas cTpoka mOSBUTCS BBIIIE BBIACICHHOM, a cTOI0CI] —
JIeBE€ BbIJICIIEHHOTO.

Pucynok 8 — Jlo6asienue crpok (1) u crondmos (2) B MS Excel 2007

1 A B C D E F G 2 A Bc p[eEF[ @ H
| | | | 5 No nn 1 2 3 4 5
ibri - - At T B8 . o
Calibri 11 A a7 5o g , Boapact o5 | 25 | 28 | 24 | 28
p— . L w0 L0 E 28 MCNbITYEMOro
2| K K= S - A - 38 s B8 3| Mowumanve | 18| 17| 26 [ 16 | 22
3 | nosmmanve [ 18 [ 17 26 [ 16 | 22 SMoUMOHansHoe
16 | 21 calibri ~ 11 - A" 4 E@ . g
4  Bripesats a npUTAREHE A A B0 S
= o - L 0,00 [

a 5% | KonwpoeaTe 26 5 | ABTOpWTETHOCTD | 14 lé)IK &= S A E

e 6
5 ._TEL' BCTaenTe 16 7 4  BopezaTe
(7] CneyraneHan BCraBka... a8 53 KonuposaTs

= | g
7 BoraenTe £l & Bcraewe
10 CreunancHas BCTaska..
3 SHEL 1n I Bcrasute I
3 OUNCTHTE COAEPHMMOE 12 T
10 13
1 'ﬁ' DopMaT A4EeK... 12 OUNCTHTE COAEPKRMMOE
BEICOTA CTROKM... 15 ' DOpMAT AYEEK..,

1z BT 16 WupuHa cTonBua...
13 P 17 CEpHETE
14 EESEETAL 18 OTo6pasute
15 19 I

12. BbIlpaBHUBaHHE [aHHBIX B
siueiikax. [1o ymMoI9aHuio, TEKCT BRIPABHUBACTCS IO JICBOMY Kparo (110 TOPU30HTAJIH), a YUCIIa —
no mnpaBoMy (mo ropu3oHTanu). [lo BepTHKalM JaHHBICE BBIPOBHEHBI [0 HIDKHEMY
Kparo. BelpaBHUBaHHE TI0O TOPH30HTAIU MOXKHO TIOMEHSTH C IIOMOINBIO KHOIOK HA TaHENN
UHCTpYMeHTOB «l naBHas» — «BbIpaBHHUBaHUE», B KOTOPYIO BBHIHECEHBI MHTEPAKTUBHBIC KHOIKH
Uis HaubOosee MOMyNApHBIX KOMaHI (pUCYHOK 9). OHHU CBSI3aHHBI C BBIPABHHBAEM TEKCTa,
MIEPEHOCOM CJIOB BHYTPH STYCHKH, a TaK:Ke 00BETMHEHNEM HECKOJIBKHX SYCCK B OJTHY.

= —

|= =|=||#~| | =!MNepeHocTekcTa

|= = | =||£E ££|| £ O61eguHUTE U NOMECTUTE B LLEHTPE ™
BripaEHHEaHNE I

Pucynoxk 9 — INanens «BreipaBauBanue» B MS Excel 2007

I[OCTYH K JOIIOJIHUTCIIbHBIM IMapaMeTpaM 3TOH (bYHKI_II/II/I BO3MOXKCH JIHOO Ha)KaTHEM

KHONKU = psjoM C Ha3BaHMeM «BbIpaBHUBaHHME», JIHMOO BBI30BOM KOHTEKCTHOIO MEHIO ¢
MOMOIIIFI0 HAXATHsl MPaBOM KHOINKH MBIIIN O s4eiike M BeIOOpoM ¢(yHKImH «DopMaT sdeex»
(pucynoxk 10).
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WHpHHY cTonbua

I_ Dﬁ'bE.ﬂ.HHEHHE AYECK
HanpaeneHye TekcTa

HanNpaeneHHe TEKCTA:

II'IIII KOHTEKCTY "'I

Ok I OTMEHS I

Pucynoxk 10 — Konrekcraoe mento «Popmar stueek» B MS Excel 2007

13. Ilomumo MaremaTHdeckux U cratuctuueckux Gynkuuii MS Excel mno3Bomser
BBITIONIHATE Jornueckue ¢pynxumu: ECJIN; U, WU, HE; UICTUHA u JIOXb; EITYCTO. B
paGoTe mcuxosora MNpU CO3JaHUM ABTOMATHUECKUX O0OpabOTYMKOB TECTOB Hamboiee 4YacTo
npumensiercs jgorudeckast pynknuss ECJIN. Ona umeer cienyronmil CHHTaKCUC:

=ECJIM(10ruueckoe BBIpAKEHHUE;3HAYEHUE €CJIM_MCTHHA;3HAYEHUE €CIIU JIOXKb).

3Ha4YeHUs JaHHBIX «(ppaz» Ha IPOCTOM S3BIKE CIICAYIONIEE:
v/ JIoruveckoe BbIpakeHHE — 3TO Slueiika oTBeTa (3HAUYCHHE, KOTOPOE BBOJHT HCIIBITYEMBIil) =

BEPHOMY OTBETY (WJIM HE PaBHA);

v/ 3HaveHHE eCITM_WCTHHA — 3TO TOT OAIlI, KOTOPbIN MBI HA3HAYAEM 34 BEPHBIH OTBET;
v/ 3HaYeHHE eCIIU_JIOXKb — ITO TOT OAJUI, KOTOPBIN MBI HA3HAYAEM 32 HEMPABHIILHBIN OTBET.

Hanpumep, B siueliky A2 BompocoB BBOIUM «24 - x = 15». Psanom B sueiiky B2 orBetoB
TECTUPYEMBIM BHOCHUTCSI OTBET «9», YTO COOTBETCTBYET IPAaBUIBHOMY OTBETY (KOTOPBI MbI
nomMeniaet B siueiiky C2, KoTopyro MoToM cKpbiBaeM). Torza B siueiike D2 pesynbraTa TeCTUpYEMBbIH
nosiydaer 1 Gaii, a mpu J1r000M IpyroM oTBeTe, HE paBHOM «9» oH momyuut 0 GamnoB. B atom
ciyyae cieaymouas ¢gopmyna nomemaer (Ha s3bike Excel «Bo3Bpamiaer») B siueiiky pesysbTaT
3HaYeHHe 1, ecim 3HaueHUE B ssUelike paBHOe 9, a B mpoTuBHOM ciydae - 0: =ECJIN(C2=D2;1;0).

Moxno u Ttak: =ECJIM(C2=9;1;0) — Torna sueiika D2 He Hy)KHa, OHa HY)XHA JIHIIb IS
TOTO, YTO B JJAHHOM TECTE€ HYXHO OBUIO «JI€p>KaTh» IMOJ PyKOil BepHbIE OTBETHI. JlaHHYIO 3aluch
«=ECJIN(C2=9;1;0)» Hy*)HO uyHuTaTh Tak: «EciaM HCHBITYyeMblil aan1 NpaBUIbHBIM OTBET 9, TO ero
OaJi paBeH 1, a ecii y HEro Ipyrout OTBET, TO OH 3apaboTtai 0 6amIoBy.

B xauectBe aprymentoB ¢yHkuuu ECJIM MoxHO wucnonb3oBaTh japyrue ¢yHkuuu. B
¢byakuuu ECJIW MoxHO MCTIONIb30BaTh TEKCTOBBIE apryMeHThl. Hampumep:

=ECJIN(A1=4;"3aueT cnan";"3aueT HE cnan'");

=ECJIN(A1=4;"Mononeu!";"YBbl, OTBET HE PABUJILHBIN").

B sTOM ciiyyae TekcT 00s13aTeTbHO MOMEIIAIOT B KaBBIYKH.

MoHO uCHONIB30BaTh TEKCTOBble apryMeHThl B (ynkuuu ECJIW, uytoOml mnpu
HEBBINOJIHEHUM YCJIOBHS OHa BO3Bpalllala IYCTyH0 CTpoKy BMecto 0, ams 3TOro B 3Ha4Y€HUU
«3HAUEHUE €CJH_JIOKb)» MHILEM JIBE KaBbIUKU "".

Hampumep: =ECJIM(CYMM(A1:A3)=30;A10;"").

Jlns TeKCTOBBIX OTBETOB MOJOWIET 3amuchb € TEKCTOM, B JTOM Cllydae apryMeHT
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«iornueckoe BoIpakeHue» Qpynkuuun ECJINM Oyner conmepxaTh TeKCTOBOe 3HaueHue. Hampumep:
=ECJIM(A1="Koposa";1;0). Ota ¢opmymna Bo3BpamaeT 3HaueHue 1, ecnu sueiika Al comepkut
crpoky "Koposa", u 0, eciu B Heil HaxoauTCs J11000€ Apyroe ommMOOYHOE HATMCAHUE STOTO CIIOBA.
CoBriazieHe MeXJy CPaBHHBAEMBIMH TEKCTOBBIMU 3HAUEHHUSMHU JIOJDKHO OBITh TOYHBIM, HO 0e€3
ydeTra perucrpa.

14. Tlpu BBOJE MAaHHBIX IEeJIECOOOpPa3HO HAYaTh C BBOJA 3aroJIOBKOB B BEpPXHEH yacTu
KaX/I0T0 CTOJNO1A, YTOOBI JIFOOOMY I0JIb30BATENI0, paboTaomeMy C KHUTOW (a BIOCIECICTBHH U
CaMOMYy aBTOpPY), OBLIO MOHSTHO, YTO O3HAYalOT BBEACHHbIE JaHHBIE. B mcuxonoruueckoin
CTaTUCTHKE OOJBIIMHCTBO TAOJUI[ MCXOJHBIX TAHHBIX MMEIOT CIEAYIOIIYIO JIOTHKY MOCTPOCHHS:
KaKJasi CTpOKa TakoW TaONUIbl OOBIYHO COOTBETCTBYET OJHOMY 00ObeKkm)y (ucnvlimyemomy), a
KOKIBIA CTOJNIOCI] — OJHOMY H3MEPEHHOMY npusHaky (wkane). Takum oOpa3oM, HCXOHOM
dbopMoil mpencTaBiieHUs MaHHBIX SBISIETCS TabnMla TuUma «o00bEeKT — TMpu3Hak». B xone
JAJIbHENIIEr0 aHaIN3a KaXKAbld NPU3HAK BBICTYNAET B Kau€CTBE NepeMeHHOU, 3HAYEHUS] KOTOPOU
MEHSI0TCA OT 00BbeKTa K 00bekTy. Ilpu 3TomM B mepBbiii crosiber] TaOauIlbl MPUHATO MOMEIATh
HOMEp HCHBITYeMOro (OH (HUKCHpPYETCS 32 HHMM BO BCEX OCTaJbHBIX TaONMIAX, HampUMep.
Ucneityemsiit 1), a nanee - Ty uadopmanuio, KoTopasi Ipeonpeaenuia IejleHue Ha BBIOOPKHU. DTO
MOET OBITh IIOJI, BO3PACT, CEMEHHOE IOJIOKEHHE, THIl CeMbHU, mpodeccus W mp. (3aBUCHT OT
cnenuduku ucciaenoBanus). [lpu 3ToM xKenarenbHO HCIBITYEMbBIX OJHOW BHIOOPKH MOMEIATh BO
BCEX TabNUIax APYr 3a APYroM B OJHOM M TOM K€ MOPSJKE, MOJ HUMH - UCHBITYEMBIX IPYroi
BBIOOPKU. DTO TO3BOJISET BBLACTUTH OJHOPOAHBIE MACCHUBBI JAHHBIX, IOJIy4€HHbIE B OJHOMN
BBIOOPKE, OT/ICITUB UX OT JIAHHBIX JIPYTUX BEIOOPOK, YTO YIPOIIAST UX JAITLHEHIIINA aHaH3.

15. Ilpu OGonbmioM oObeMe CBENEHUN, IMOJYYEHHBIX B XOJ€ ICHUXOJUArHOCTHYECKOTO
UCCIIeIOBaHMs, paboTa CO CIUCKAMH 3aTpPYyIHIETCS M3-32 HEOOJBIIOro pa3Mepa okHa daiina (Tak,
nepexons k 100-My pecrnoHAEHTY B CHHCKE, UCCIEAOBATENb «TepseT M3 BUIA» MEPBYIO CTPOKY
¢aiina ¢ 3aronoBKkaMu-0003HAUCHHUSIMH IIIKAJT METOAMK). [lJIst 3TOTO CITy)KaT «pa3fAe’uTeNn TEKCTay
(em. puc. 11): UX MOXHO «B3STb» MBIIIKOW M TEPETAHYTH (HANMPUMEpP, TOPU3OHTAIBHBII
pasfenurenb — K HU)KHEH TpaHMIle CTPOKHU 3arojioOBKOB) B HYKHOE MECTO, IIOCIIE YEro JOKYMEHT
pazbuBaeTcss Ha 2 4acTH («BEpX» MOKHO OCTaBUTh (UKCHPOBAHHBIM, a B HIDKHEH 4YacTu
NIEpPE/IBUraThCsl MO CHHMCKY). BO3MOXHO HCIIOJIB30BAHME TOPU3OHTAJIBHOIO U BEPTUKAIBHOTO
pasnenureneil mo OTAENIBHOCTH — TOTJa BEPHYTh MX HAa IPEKHEE MECTO MOXKHO aHAJIOTMYHBIM
nyTeM (oOpaTHBIEC IEUCTBHS), BO3MOXHO COBMECTHOE — TOT/Ia YOPaTh MX MOXHO, IIETKHYB JIBAXK b
MBIIIKOM Ha UX MEPECECYCHUU.

Al - fe | ¥
A B c D E F G H L
S I 1
2
3
B Paspenntenn
5 TEeKCTa
&
7
M4 M| fincrl A Nncr2 - Nucr3 -~ o o m I B
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Pucynox 11 — Paznenurenu tekcra B MS Excel 2007

16. Eme ogHa QyHKIUS, 4acTO BOCTpeOOBaHHAsA MPH pabOTE CO CIUCKAMH, — COPTUPOBKA
JaHHBIX (Hampumep, pacnojoxkeHue GaMuinii B aapaBuTHOM nopsake). HemanoBakHbIM siBIsieTCS
BBIJICJICHUE COOTBETCTBYIOUIEH 00JacTH mepea COPTUPOBKOHM (YTOOBI (aMHINHM «IOMEHSUIUCH
MeCTaMW» BMECTE€ CO BCEH OCTaJlbHOW HHQOpMalMell Ha pecrnoHACHTOB). B TiaBHOM MeHIO
(Jannabie — CopTHpoBKa) BO3MOXKHO BBIOpATh MapaMmeTpbl COPTUPOBKU (CTONOEL, MO KOTOPOMY
MIPOU3BOJIUTCS] COPTUPOBKA, YCIOBUS — 10 BO3PACTAHUIO JTMOO MO YOBIBAHHIO).

17. Onnoit u3 Haubonee ynoOHBIX BO3MOKHOCTEH mporpammbel Microsoft Excel sBnsercs
BO3MOKHOCTh BBIOMpaTh W3 OOIIEro CHHUCKA JIIOAEH, COOTBETCTBYIOIIMX OJHOMY (HampuMmep,
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BBICOKAss TPEBOKHOCTb) WJIM HECKOJbKUM (HampuMmep,

BBICOKMH HEHUPOTU3M M BBICOKAs

AKCTPaBEPCHs) YCIOBUSAM C MOMOIIBI0 QyHKIMH GuibTpa (Tad. 3).

Tabmuma 3

Pabota ¢ pynknueir «duibstp» B MS Excel 2007

Dynkyusn

3aoanue

1. dunpTp BCeria CTaBUTCS HA CTOJOEII,
KOTOPBIH, COOTBETCTBEHHO, JIJIs HaYajia
He00XO0IUMO BbIACIIUTh.

1. BerienuTh cTONOIBI CO MIKaIaMu
«Heitporuzma» (H) u «OkcrpaBepcuny (D) mo
METOJIMKE A3EHKa.

2. UtoObI NpUMEHUTHh QYHKIUIO QUIBTP K
cTONOIy (UM, HA0OOPOT, YOPaTh/OTMEHHTB):
3akianka «/lanueie» — OyHKIIMOHATIbHAS
rpynna «CoprtupoBka u Guibtp» — KHonka
«Dunptpy». Unu 3aknaaka « naBHas» —>
@yHKIMOHaANbHAs rpynna «PerakTupoBanuey
— Knonka «CopTupoBka u GUiIsTp» —>
«DUIBTPY.

2. [ToctaButh GUABTPHI (1101 HA3BAHUSIMH
CTOJIOIIOB TOSIBSATCSI KBaJPATHI CO CTPEIKAMH —
«BBIOODY).

3. Beibop Tumna ¢unbTpa: HaKaTUE KBaapaTUKa
CO CTPEIIKOH 1Mo/ Ha3BaHUEM CTOJIONa, Jaiee
BBIOODP HY)KHOTO TapaMeTpa.

3. B ¢unbTpe cronba «HEHpOTH3MY BEIOPATH
CJIOBO «YCIIOBHSI», 33/1aTh YCIIOBHS — «OOJIbIIE
win paBHo 18» — 0K. AHanoruunyio
MPOUEAYPY IPOJAEIIATH CO MIKAJION
«OKCTpaBepCHs» - B TAOJIHIIE OTPA3SITCS TOJIBKO
SIPKUE XOJICPUKH.

4. KonmpoBaHue «0T(HUIBTPOBAHHBIXY JTAHHBIX
MIPOUCXOUT TOJIBKO MPH BBIICIICHUU HYKHOU
obmnacTu (He cTOJ0I0B, HE CTPOK M HE BCETO
¢aiina).
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