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BBEJAEHHUE

[lenp MpPakKTUYECKOrO 3aHATHS - O3HAKOMHUTBHCA C TMOPSAKOM IPOBEICHUS
NEPBUYHON CTATUCTHUYECKON 0OOpabOTKH pe3yabTaTOB H3MEPEHUN C IMOMOIIBIO
nporpammsl Stadia.

B nporuecce 3KCIEPUMEHTOB U3MEPEHUS PA3JIMYHBIX MOKA3aTENE HE MOTYT
OBITh BBIMOJIHEHB a0CONIOTHO TOYHO, YTO CBSI3aHO C MOSBICHUEM PA3INYHBIX
norpemHocTer. Ilo3ToMy OCHOBHOW I1ENBbI0 MEPBUYHOW CTAaTUCTHUYECKOMU
00pabOTKH SBISETCS OLIEHKA HCTUHHOTO 3HAYEHUS H3MEPSIEMON BEIMYMHBI U
OINpEJENICHUE MOTPEIIHOCTH (TOYHOCTH) ee u3MepeHus. OgHako, MpexXae BCEro,
HEOOXOaUMO  yOedauThbCs, 4YTO  pacceMBaHHE  pe3yJbTaTOB  M3MEpPEHUM
OOHapyXUBaeT OIpeJeiCHHbIE 3aKOHOMEPHOCTH (00Ji1alaeT CTaTUCTHYECKOMN
YCTOMYMBOCTBIO), T.K. IPU XaOTHUECKOM pa3dpoce pe3yibTaTOB MU3MEPEHUM HX
HEBO3MO>KHO COBMECTHO 00pab0OTaTh U MOJIYyUYUTh JOCTOBEPHBIN pe3ybTar.

B oO1emM ciyyae nepBUYHAs CTaTUCTUYECKas o0paboTka
HKCIEPUMEHTAIbHBIX JAHHBIX BKJIIOYAET: a) OLIEHKY BbIOOPOYHOIO 3aKOHa
pacnpeneneHus (IOCTPOCHUE THCTOIPaMMbl WIIA TIOJIMTOHA, POBEPKY THIOTE3BI O
HOpPMAaJIbHOM pacIpele]IeHUH TeHepalbHONM COBOKYITHOCTH U Jp.); O) BBIYUCIIEHUE
BBIOOPOYHBIX YHUCJIOBBIX XapaKTEPUCTHUK; B) IOCTPOCHHUE JOBEPUTEIIbHBIX
WHTEPBAJIOB ISl MAaTEMaTUYECKOro OXUAaHUS (MCTUHHOTO 3HAYEHMs CIydyailHON
BEJIMYUHBI), JUCIIEPCUN U CPEITHETO KBAPATUUECKOTO OTKIOHEHHS.

[Ipaktuueckoe 3aHstue BbonHseTcss Ha [IK ¢ mnomompbio yueOHOM

nporpammsl «Stadia 6.2».

HOPAAOK BBIITIOJIHEHUSA PABOTbI

1. BBectn wucxonHble JAaHHBIE B Tabmmiy gaHHBIX. CTONOIBI  OTBEYAIOT
MEPEMEHHBIM (CIy4yallHbIM BEJIMYMHAM), @ CTPOKUA — 3HAUYCHUSIM NEPEMEHHBIX.
B 3amanum naHbl 3HAYEHUS OJHOW CIIyYaHOW BEJIMYMWHBI, ITOJYYEHHBIE IO

BbIOOpKE 00bemMoM N=10.



2. B Onoke «CraTUCTHYECKHE METONBI» BBIOpaTh mporenypy «OmucaTenbpHas
CTaTUCTHKA», KOTOpas BBIYUCISET CJIACAYIOMNAE BHIOOPOYHBIE YHCIOBBIC
XapaKTEePUCTHUKU:

1) nuamnasoH 3Ha4YCHHH (pa3Max BapbUPOBAHUA) Xmin - Xmax;
2) BBIOOpOYHOE CcpenHee (XapaKTepu3yeT CpeaHEee 3HAYCHUE HCCIeAyeMOn
CJIy4ailHOM BEJIMUMHBI U SIBJISIETCS CTAaTUCTUYECKOM OIICHKON €€ MCTUHHOTO

3HAYEHHUS):

3) ommOKa BEIYMCIICHUS CPETHETO:

AX =

Jn

4) BbIOOpOYHAS qUCTIepCHs (XapaKTepu3yeT OTKIOHCHHE 3HAUYCHUH CIyJailHOM

BEJIMYMHBI OT BHIOOPOYHOTO CPETHETO):
n

> (5, - %
SZ — i=1
n-1

5) cranmapTHOe  OTKJIOHEHHE  (XapakTepu3yeT  OTKJIOHCHHUE  3HAYCHHM
CITy4allHOW BEJIMYMHBI OT BHIOOPOYHOTO CPEHETO0):
s=+s?
6) MenuaHa — 3HaYCHHE CIYYalHOW BEIIMYMHBI, KOTOPOE JCIIUT BapUAITIOHHBIN

psiA TIOTOJIaMm;

7) IOBEpUTENBHBIN HHTEPBAJ CPEIHETO MPH ypoBHE HaaexHoCTH y=0,95;
8) moBepuTeNnbHBIN HHTEPBaN Aucriepcun mpu y=0,95;
9) ommbOKa CTaHIAPTHOIO OTKIIOHCHHMS:

J2

AS =S —
4n-1)+1

3) KBapTHUIM (ACTAT BAPUALIMOHHBIHN s HA 4 YacTH);
3) k03 duIHEeHT acCUMMETpHHU (XapaKTepU3yeT CUMMETPHYHOCTD paclpeieIeHus,

IIOJINT'OHA HUJIN FI/ICTOFpaMMBI):



12) koadduimeHT sKcuecca (XapakTEpU3yIOT CTENEHb «OCTPOBEPITUHHOCTH

pactipenieneHuss  (MOJUTOHA WM THCTOTPAMMbl) IO  CPaBHEHHUIO C

TCOPCTUUCCKUM HOPMAJIbBHBIM paCHpeI[eJICHI/IGM):
n

Z(Xi - )_()4

i=1

&= 54

B OGnoke «Cratuctudeckue MeToAbl» BbIOpaTh mpouenypy «l'ucrorpamma /

HopManbHOCTBY.

3.1.

1)

2)

3)

3.2.

1)

2)

3)

JInsi mOCTpOEHUs THCTOIPaMMbl B CIIELIMAIIBHOM OJJaHKE aBTOMATUYECKU
YKa3bIBaCTCSl YWCJIO HWHTEPBAJIOB W pa3Max BapbUPOBAHUS: Xmin (J1€Bas
TpaHulla) U Xmax (TpaBasi rpanuna). st Kaxka0ro MHTEpBajia rucTOrpaMMBbl
Ha DKpaH BBIBOJAATCS CICAYIOIINE 3HAUCHUS:

JeBas TpaHMIlAa HHTEpPBaja B MCXOJHBIX €IUHUIAX W B E€IUHHUIAX
CTaHAAPTHOTO OTKJIOHEHHS,;

4acToTa - YMCIO 3HAYEHUM, MOMABIIMX B HMHTEpPBal (B HATYpaJIbHOM H
MIPOLICHTHOM BBIPAKEHHH );

HAKOIJICHHOE YHCJIO BBIOOPOYHBIX 3HAUEHUH [0 TEKYIIEero HWHTEepBaja
BKJIFOUUTEIILHO (TaK Ha3bIBa€MbI€ HAKOIIJICHHBIC YACTOTHI) B HATYpaIbHOM H
MPOLICHTHOM BBIPAKEHUU; €CJIM HAKOIUICHHBIE YaCTOThI, BBIPA)KEHHBIE B
nporeHTax, paznenutb Ha 100%, To mony4yaroT 3HAYEHUs SMIUPHYECKON
¢ynkumu pacnpenencaus F*(X;).

[IpoBepka BBIOOPOYHOTO pacHpeicsieHUss Ha HOPMAJIBHOCTh MOXET OBITh
IpoBeJeHa HECKOJIBbKUMHU CIOCOOaMH, KOTOPBIE AOMOIHSAIOT APYT Apyra:
BU3YaJbHBII METOJ| MpeJHA3HAueH MJIA MPEABAPUTEIbHON CyObEKTUBHOU
OLICHKH U MOKET ObITh OCYILIECTBJICH 110 BUAY THCTOTPaMMBI ;

IPOBEPKA ¢ OMOIIBIO KPUTEPUEB cornacus IlupcoHa %, oMera-KBaupar o
u Konmaroposa D;

IpoBepKa C MOMOIIbIO KOA((PUIIMEHTOB ACCUMETPUHU U HKCIIECCA.



B mpouenype «I'mcrorpamma / HopmanabHOCTB» mpoBepKa HyJIEBOU
rUNoTe3bl 00 OTCYTCTBUM PA3IMYUA MEXAY BBIOOPOYHBIM U HOPMAJIBHBIM
pacrpe/ie/IeHneM TIPOBOIUTCS C TOMOIIBIO KPUTEpHeB cormacus IIupcona
omera-kBagpar ¢« u Kommoroposa D. Jlns Kakmoro KpuTepus
ITOJICYMTHIBACTCS YPOBEHb 3HAYMMOCTH HYJEBOW rumnore3sl P. B kadecTse
KPUTHUYECKOTO YPOBHS 3HaYMMOCTH TpuHATO 3Hauenue o=0,05. Ecau P>0,05,
TO HyJ€Bas TUIOTE3a IMPUHUMAETCS, U BBIOOPOUHOE DPACIPEAEICHUE MOKHO
CUMTATh HOPMAJIbHBIM.

B mpounenype «OnmcarensHas CTaTUCTHKa» IPU BbIIAYE 3HAYCHUU
BbIOOPOYHBIX KOA(PPUIUEHTOB aCCUMETPUH U IKCIECCa TPOBOAUTCS MPOBEPKA
HYJIEBOW TUIIOTE3bI 00 OTCYTCTBUU Pa3IMYUil BHIOOPOUHOTO PacIpenesieHus: OT
HOPMaJBbHOTO IO KaxaoMy u3 KodpduuueHtoB. Jlas HOpMaIbHOIro
pacnpeziesieHusl TeopeThueckue 3HaueHus Kosgpduuuenta accumerpuun 4=0,
koa(pdunmenTa skcrecca &3, skcuecca E=¢ - 3=0. J{na BEIOOpOUYHBIX A U &
MPUBOJAATCS YPOBHU 3HAUYMMOCTU HyJieBOoW runore3bl P. Ecnu P Oombiie
KpuTHueckoro 3HaueHus o=0,05, To HyJeBas TUNOTE3a MOKET ObITh MPHUHSITA.
Br16opouHOe pacnpenerneHue MOKHO CUUTATh HOPMaJIbHBIM.

3.3. TI'paduueckas BbI1aua pe3ysbTaTOB COACPKUT N300PAKEHUE TUCTOTPAMMEI C

HaJIO)KEHHOM KPUBOW HOPMAJIBHOTO PACIIPEEIICHNUS.

4. OdopmuTth oTHET.



IMPUMEP BBIIIOJTHEHUA PABOTBI
3AZJIAHME. [IpoBectn MEPBUYHYIO CTaTUCTHUYECKYIO 00paboTKy
HKCIEPUMEHTAIbHBIX JAHHBIX 110 U3MEPEHUIO TBEpIOCTH No bpuHento oOpasnoB
U3 JIETUPOBAHHOM cTanu. Pe3yiabTaTsl M3MepeHuii MpUBEACHHI B Ta0M. 1.

|. UcxoaHble JaHHBIE

Tabmuia 1

TeepaocTs 00pa3LoB U3 JETUPOBAHHOM CTAIN

Ne 1.1 1 2 3 4 5 6 7 8 9 10

HB 47 55 63 62 48 63 54 56 50 59

I1. Pe3yJbTaThl CTATHCTHYECKOT0 AHAJIN3A

OMUCATEJbHAS CTATUCTUKA. ®aiin: TBep1ocTh 00pa31ioB.
[Tepemennas Pasmep € -J/lnamazon-—> Cpemnee Ommbka Jlucnepc CT.0TKI
x1 10 47 63 56,8 0,322 104 3,22
[Mepemennas Menuana €< Kaprwm—> JoBUaTCp .<-JloBUuTducn-> Oum.CtOTKI
x1 57 55 59 0,631 9,28 1,89E4 0,858
[Tepemennas Acummetp. 3HaunuM IKcliece 3HAYUM
x1 -0,58 0,0073 341 0,15
IT'NCTOI'PAMMA U TECT HOPMAJIBHOCTH
Komamoropos=0,124, 3naunmoctp=0,00098, cremn.ceob = 100
I'mnoresa 1: <PacnpeneneHne oTM4aeTcs OT HOPMaJabHOT 0>
Owmera-kBaapaTr=0,203, 3naunmocts=0,0044, cten.ceob = 100
I'mnoresa 1: <PacnpeneneHne oTMyaeTcs OT HOPMaJIbHOT 0>
Xwu-kBanpar=14,7, 3naunmocts=0,0227, cren.ceod = 6
I'mnoresa 1: <PacnpeneneHne oTiiMyaeTcs OT HOPMaJIbHOT 0>
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Puc. ['mctorpamma 4acToT BEIOOPOYHOTO PACIIPECTICHUS U
HOpMaJIbHAs1 KpUBasl.



III. OTYHET

1) BribopouHoe cpeaHee X =56,8 en. HB.

2) Bsi6opounas mucmepeus S°=10,4 (ex. HB)

3) CrangaptHoe oTkiaonenne S=3,22 ex. HB.

4) TouHOCTH (IOTPEIIHOCTB) U3Mepenus Teepaoctu 60=0,631 ex. HB.

5) JloBepUTEIIBHBIN MHTEPBAJ I MaTeMaTHIeCKOro oxkuaanus: 56,8+0,631=
[57,431; 56,169] en.HB. C HameKHOCThIO (IOBEPUTEILHONU BEPOSTHOCTHIO)
0,95 MOXHO cuuTaTh, YTO UCTUHHOE 3HAYCHUE TBEPIAOCTU CTAIU JIEKHUT B
uHrtepBaie ot 57,43 no 56,17 enunun o bpunento.

6) JloBepHTenbHBIT HHTEpBan I aucrepcu: [9,28;18,9] (ex.HB).

7) Memuana Me=57 en.HB.

8) HwkxHuit KBapTHIIb X0 25=55 en.HB; BepxHuit kBapTuib xo75=59 en.HB.

9) Koadduruent accumerpun 4=-0,58 en.HB.

10)Koaddumment skcirecca £=3,41 en.HB.

11)I[IpoBepka BEIOOPOYHOTO paclpeeieHHs] HAa HOPMaJIbHOCTD:

- mo kputepusm cornacus [lupcona, KommoropoBa u omera-kBaapar
HYJICBYIO THUIIOTE3Y OTBEPraeM, TaK KaK YPOBHH 3HAYUMOCTH JJISI KaKIIOTO
kputepus P << =0,05: P=0,0227 no kputeputo [lupcona, P=0,00098 mo
kputeputo  Kommoropoa, P=0,0044 no kpuTepuro oOMmera-KBaapar;
CJIEI0BATENLHO, PACIpeIeNIeHnEe OTIIMYAETCSl OT HOPMAJIBHOTO;

- mo ko3dpdunuenty acummerpuun P=0,0073 < o=0,05 ; ciemoBarenbHO,
HYJIEBYI0O THUIIOTE3y OTBEpraeMm, pacmpejiesieHne OTJIMYaeTcsa  OT
HOPMAJILHOTO;

- no kodpdumuenty oskcuecca P=0,15 > =0,05; cnemoBaTenbHO, HET
OCHOBAaHHI OTBEPTHYTH HYJICBYIO THIIOTE3Y.

12) Tect Ha HOPMalbHOCTH W BHUJ TUCTOrPAaMMBl TOBOPUT O TOM, YTO

BBIOOPOYHOE pACTpPE/ICICHHE, CKOPEE BCEro, HE SIBISETCS HOPMAJIbHBIM. DTO

CBUJIETEIHCTBYET O HU3KOM Ka4eCTBE JIETUPOBAHHOM CTajH, T.K. HCCIIETyEeMbIe

00pasIbl HEOTHOPOIHBI 110 TBEPIOCTH.



A w0 e

KOHTPOJIBHBIE BOITPOCHI
HazoBuTe BBIOOpOUHBIE YUCIIOBBIE XapAKTEPUCTUKH, TalTE UX ONPEAEIICHUS.
JlaiiTe onpeneneHuss TOYEYHON U HHTEPBAIBHOMN OLICHOK.
Kakue TpeOoBaHus NPeabIBISIIOTCS K TOYEUHBIM OLIEHKaM?
Ha3zoBute Hawilydlmine TOYEYHBIE OLICHKM MAaTEMaTHUYECKOTO OXKUIAHUSA U
JVCIIEPCUN T€HEPAIBHON COBOKYITHOCTH.
Uro Ha3pBaeTCsd  JOBEPUTEIBHBIM  HMHTEPBAJIOM UM JOBEPUTEIBHOMN
BEPOSATHOCTBIO?
Yro Takoe monmuroH u rucrorpamma? Kak OHHM CTpPOSTCA NO IOJTYYECHHBIM
JTaHHBIM?
Kakoe pacnipenenenue Ha3pIBacTCsA HOPMaJIbHBIM?

Kakumu crmoco6amMu MOKHO IIPOBOJUTH «KTCCT HA HOpMaJIBHOCTI)»?



3AJTAHUSA

[IpoBeCcTH  NEPBMYHYIO  CTATUCTHYECKYI0  0OpPaOOTKY  pe3yJbTaToB
U3MEPEHUI TeMIlepaTyphl B 30HE pE3aHMs IIPU TOYEHMHM TUTAHOBBLIX CILIABOB
(Tabm. 2).

Tabmuma 2
TemmnepaTtypa B 30HE pe3aHUs

Ne xi, OC
Bapuanra | Cmias 1 2 3 4 5 6 7 8 9 10
1 BT1-0 445 450 448 450 490 425 430 475 423 486
2 BTA5JI 774 753 795 742 754 734 729 760 754 735
3 BT5-1 698 647 732 658 698 687 656 645 701 734
4 BT20 690 640 735 650 696 685 655 645 700 735
5 BT18Y | 736 723 725 725 725 745 735 715 725 740
6 BT6 750 755 758 745 758 735 759 760 745 750
7 BT3-1 750 755 760 745 765 745 765 760 745 750
8 BT9 755 760 755 745 770 735 759 760 745 755
9 BTS 775 765 780 770 768 758 760 785 780 785
10 BT23 825 815 810 825 830 828 815 830 825 828
11 BT25 820 815 810 823 830 825 815 830 823 820
12 BT35 850 852 860 855 856 855 855 850 860 875
13 BT14 755 755 765 745 765 740 765 760 745 750
14 BT16 765 760 750 745 770 750 759 760 745 755
15 BT15 775 765 785 770 768 750 760 785 780 785
16 BT1-0 448 452 448 450 493 425 430 475 425 485
17 BT5J1 775 753 795 742 754 734 729 760 754 745
18 BT5-1 690 647 732 658 698 687 656 643 705 735
19 BT20 690 640 735 650 696 685 655 645 700 738
20 BT18Y 735 723 725 725 725 745 735 715 725 745
21 BTe6 755 755 758 745 758 735 759 760 745 755
22 BT3-1 755 755 760 745 765 745 765 760 745 755
23 BT9 755 760 755 745 770 735 759 760 745 750
24 BTS 778 765 780 770 768 758 760 785 780 755
25 BT23 820 815 810 825 830 828 815 830 825 825
26 BT25 825 815 810 823 830 825 815 830 823 825
27 BT35 855 852 860 855 856 855 855 850 860 875
28 BT14 750 755 765 745 765 740 765 760 745 755
29 BT16 760 760 750 745 770 750 759 760 745 755
30 BT25 765 765 785 770 768 750 760 785 780 780




