MaTemaTnyeckas ctaTucTuka. lNpumep peweHna 3agaun.
Ycnosue.

1. CrpynnupoBaTb BbIBOPKY M 3anucaTb CTaTUCTUYECKME pAaabl abCONOTHLIX W
OTHOCUTENbHbIX YacToT.

2. MpeacTaBuTb BbIGOPKY rpaduyeckn: NOCTPOUTbL MNOAUFOH aABCONIOTHbLIX YacToT;
NMOAUTOH OTHOCUTE/IbHbLIX 4YaCTOT; HOPMMUPOBAHHbIE TMCTOrPaMMbl.

3. Hahitum oOueHKM Bapuauumu: BblBOpOYHOE cpepHee, A[UCNepPCUID, CcpeaHee
KBaJpaTU4YeCKOe OTKJOHEeHUe, moay, meaunaHy.

4. BblABWHYTb U NPOBEPUTb C ypoBHEM 3Hauyumoctn a=0,05 rmnotesy o HOPMANbLHOM
3aKOHe pacnpeaefneHnA reHepasbHON COBOKYMHOCTU, MOCTPOMUTb rpaduKk nogobpaHHOM
OYHKLUMKN NNOTHOCTU (BMecCTe C rMcTorpammon)

5. TMNocTpouTb pAoOBepuUTeENbHble WHTepPBaNAbl ANA NapameTpoB pacnpepeneHus
reHepasbHOW COBOKYMHOCTHU.

6. ChopmynupoBaTb CTaTUCTMYecKue BbIBOAbl. OHW [ONXKHbI COAEP)aTb CBOAHbLIE
pe3ynbTaTbl MO Ka*kKAOMY MYHKTY uccaenoBaHuA.

[aHHble.
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PeweHue.

Ham paHa Bblbopka pasmepa (o6bema) 150 umcen. [na Hayana Halgem MUHUMaANAbHOE U
MaKCMManbHoe 4yncia B 3TOM Bblbopke. MUHMUMYM paBeH 25, makcumym paseH 52. Torpga
pa3max BbIOOPKM (pasHMLA MeXAY MAaKCUMaZbHbIM U MUHUMAbHbIM YMCAOM) paBeH R = 52 —
25 = 27. Nanee onpenennm 4Mcno MHTEPBANOB, HA KOTopble Mbl byaem pa3busaTb BbIOOPKY.
Mo ¢opmyne 310 umcno pasHo k =1+ 3.32x1g150 = 8. [anHa opHOro uHTepBana
onpeaensaetca no popmyne h = R/k = 3,375.



Tenepb, 3HaA Ha CKOMIbKO (8) MHTepBanoB KakoW AauHbl (3,375) HYKHO pa3buBaTb BbIOOPKY,
caenaem 370. M noacumtaB KONMYECTBO YMCEN B KaXKAOM MHTepBane, 3anuiiem pesyabTaTbl B

Tabanuy:

Homep CepegmHbl OTHOCKUTENbHbIE

MHTepBana NHTepBan YacToTbl WMHTEpPBaNOB | YacToTbl
1 25,0-28,375 1 26,6875 0,007
2| 28,375-31,75 7 30,0625 0,047
3| 31,75-35,125 28 33,4375 0,187
4 35,125-38,5 19 36,8125 0,127
5 38,5-41,875 25 40,1875 0,167
6 | 41,875-45,25 41 43,5625 0,273
7 | 45,25-48,625 16 46,9375 0,107
8 48,625-52,0 13 50,3125 0,087

Bcero 150 1,000

YacToTbl -- 3TO M eCTb KOZIMYECTBA YMCEN B KAXKAOM UHTepBaie. OTHOCUTENIbHbIE YacTOTbl -- 3TO
4yacToTbl, geneHHble Ha 150 (KonuyecTBo umcen B BblbopKe). CepeAnHbl MHTEPBANOB HaM
NOHAJ06ATCA B AaNbHEMLIMX pacyeTax, NO3TOMY UX Mbl TaKXKe BHEC/M B Tabauuy.

NTaK, Mbl BbINOJIHWAM NEPBbLIN MYHKT 3a4aHMA -- CTPYNNMPOBAAN BbiBOPKY M 3anmncanun paabl
yacToT. Mepexoanm Ko BTOPOMY MYHKTY: pucyem rpadpuku.

1) MonnroH abcoNtoTHBIX YacTOT -- 3TO rpadumk, rae no ocu OX uayT HawW WHTepBanbl (Ha
rpadmKe nognucaHbl cepenHbl MHTEPBanos), a No ocn OY -- YacToTbI:

MonuroH yacror
45 -
40 -
35 -
30 -
25 -
20 -
15 -

O T T T T T T T 1
26,6875 30,0625 33,4375 36,8125 40,1875 43,5625 46,9375 50,3125

2) Tuctorpamma -- 310 rpadmk, NpeacTaBAeHHbIM B BUAE AMarpammbl CO CTON6UAMM BMECTO

i

m
TO4YEK, BbICOTbl KOTOPbIX pPaBHbI T, roe m; -- cooTBeTcrByrouimMe 4acrtoTbl, a h -- ANNHa

WMHTepBana pasbueHusa (cm. Bbiwe). MoAnNUCM NO TOPU3OHTANbHOW OCM CHOBa CeEpPeauHbI
OTpe3KoB AnsA yaobcTBa NOCTPOEHMS:



MMcrorpamma yacror

26,6875 30,0625 33,4375 36,8125 40,1875 43,5625 46,9375 50,3125

Cymma nnoutagen Bcex NPAMOYrosbHUKOB B rMCTOrpamme paBHa pasmepy (o6bemy) BbIBOPKM
(150 B Hawem cnyyae).

3) MNoAUrOH OTHOCMTE/IbHbIX YacTOT CTPOMUTCA aHaNorMyYHO O6blMHOMY, TO/IbKO Mo ocu OY
OTMEYAIOTCA YXEe He YacToTbl, @ OTHOCUTE/IbHble 4YacToTbl (ferko nposepuTb cebs Tak: B
HOPMMWPOBAHHOM NoOUroHe no ock OY Bce YMcAa A0KHbI BbITb MeHbLue 1):

NMonAuroH oTHOCUTENbHbIX YaCTOT
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HopmupoBaHHaa rucrtorpamma OTHOCUTENbHbIX YAcTOT -- CTPOWUTCA AHANOMMYHO OObIYHOM,
TONbKO Bce 3HayeHuAa no ocn OY aenatca Ha pasmep (06bem) BbibopkM (150 B Halwem cayyae).
Cymma nnouwagen Bcex NPAMOYroNbHUKOB HOPMMPOBAHHOM FMCTOrPaMMbl OTHOCUTE/bHbIX
yactoT b6yaet paBHa 1.



I'MCTorpamma OTHOCUTE/IbHDbIX YaCTOT
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0,01

26,6875 30,0625 33,4375 36,8125 40,1875 43,5625 46,9375 50,3125

UTak, Bce HEOGXO,CI,I/IMbIe Fpad)VIKVI NOCTPOEHbI, TEM CaMbIM Mbl 3aBepPLNIN BbINOJIHEHNE NYHKTA
2.

Danee HeO6XOAMMO HanTK HEKOTOPbIE YNCNOBbIE XapPaKTEPUCTUKN.

=4 DncnpaBn .
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[na storo NnOoCTPOUM BCNOMOraTe/IbHYHO Ta6I'IVILI,y2

Homep CepeamnHbl YacToTbl

WHTepBana | uHtepsanos(x;) | (m;) m;*x; m; * (x; — X)*?
1 26,6875 1 26,6875 189,6129
2 30,0625 7 | 210,4375 756,392175
3 33,4375 28 936,25 1379,8512
4 36,8125 19 | 699,4375 252,434475
5 40,1875 25 | 1004,6875 1,8225
6 43,5625 41 | 1786,0625 395,282025
7 46,9375 16 751 671,8464
8 50,3125 13 | 654,0625 1262,573325

Bcero 150 | 6068,625 4909,815

Mepsble Tpu cTonbua B 3TOM Tabauupl B3ATbl M3 npeablaywen. Janee wnaet cronbed,
npousBeAeHNn cepeamHbl MHTEPBaia Ha YacToTy B 3TOM MHTepBane. CNoXMUB BCE YACNA B 3TOM
ctonbue u nogenus cymmy Ha pasmep (06bem) BbibopkM (150), mbl Nonydyaem BbI6OPOUYHOE
x = 6068,625/150 = 40,4575.  fanee,
paccunTbiBaem cneayroumii ctonbel, cornacHo Gopmynam B 3arnasum (BblMUTaEM M3 cepeanHbl

cpeaHee: NPUMEHAA  NOJIYYEHHOE  YMUC/O,
oTpe3Ka BbIbopoYHOe cpesHee, BO3BOAMM B KBaAPaT M YMHOMKAEM Ha YacTOTy B 3TOM OTpe3Ke).
Mogenum cymmy M3 naToro cronbua Ha pasmep Bblbopku (150), nonydyaem BbIGOPOYHYHO
avncnepcuto: Dy, = 4909,815/150 = 32,7321. WcnpasBneHHaa BblbopoyHaa Aucnepcus
= Dy,6 * 150/149 = 32,9517. WcnpasneHHoe cpepHee

KBaApaTuyeckoe oTKNOHeHMe (panee CKO) paBHO KOPHIO M3 UCMPABJEHHOW AMCNepcUU S =

Duenpass = 5,7404.

cuntaetca no ¢opmyne Dynnags



MeanaHon Ha3biBaeTCcA TaKoe 3HayeHWMe MPU3HaKa, KOTOpoe AeNUT BeCb BapMaLMOHHbIN pAag,
nononam. [na ee pacyeta HaM HYKHO CHayana HaWTM MeAWaHHbIA MHTepBan. ITo 5-bik
WHTepBan (vactota m; = 25). Ero Hayano -- 3to umcno X, = 38,5. Cymma uyactoT Bcex
npeaplaywmMx — wMHTepBasos pasHa m;_; =1+ 7 +28+4+19 =55. Torma meamaHa
BbluMCAAETCA No dopmyne:
05xn—m;_, 0,5 150 — 55
Me = Xy + h * = 38,5+ 3,375 * = 41,2
m; 25
rae h -- aTo AnnHa oaHoro nHtepsana (3,375), a n -- ato pasmep BbibopKK (150).

Mogoi HasbiBaeTca Hanbosiee YyacTo BCcTpeyvatoweecs B BbibopKe 3HauyeHue. [na ee pacyeTa

HaM CHOBa NoHaAobuTca MHTepBan ¢ Hanbonbluet yactoton. Popmyna Ana pacyeta Moabl:
Mo =X, +h M~ Mia 41,875 + 3,375 41 -25 43,192
0= M; — Mg + mM; — Myypq ’ ’ 41—25+41—16 ’

rae m; -- 370 YacToTa B Hallem 6-OM MHTepBase, a Mm;_q U M;,q -- 3TO YacTOTbl B 5-0M U 7-0M

MHTEPBAsIaX COOTBETCTBEHHO.

Ha aTom 3aBepluaeTcs BbIMOAHEHME 3a4aHNIN TPETbEro NyHKTa.

BblABMHEM rMMNOTE3y O TOM, YTO pacnpeaeneHue reHepanbHOW COBOKYMHOCTM MoAuYMHAeTcA
HOpManbHOMY 3aKOHy. 114 pacyeTa 3HayeHUs KpuTepua MrupcoHa 3anonHaem Tabaunuy:

Homep Hayano | KoHew, | YactoTa lil a; —x Di (nj-np;)?

uHTepsana | (a;_q1) | (@) (n;) s Ob;) | =P(b) —P(bi—y) | n*p; | np;
1| -2E+16 | 28,37 1 -3E+15 0 0,018 | 2,648 1,026
2| 28,375 | 31,75 7 -2,105 | 0,018 0,047 | 7,049 3E-04
3 31,75 | 35,12 28 -1,517 | 0,065 0,112 | 16,77 7,517
4| 35,125 38,5 19 -0,929 | 0,176 0,19 | 28,51 3,174
5 38,5 | 41,87 25 -0,341 | 0,367 0,231 | 34,65 2,685
6| 41,875 | 45,25 41 0,2469 | 0,598 0,201 | 30,09 3,958
7 45,25 | 48,62 16 0,8349 | 0,798 0,124 | 18,67 0,383
8 | 48,625 | 2E+16 13 1,4228 | 0,923 0,077 | 11,61 0,167

rne ® — HopmupoBaHHaa GyHKUMA Jlannaca (3HaYeHus 3Tol GyHKUMM yKasaHbl B Tabauue 1).
Bce octanbHble 0603Ha4YeHNs yKasaHbl B Tabauue.

BbluMcnas cymmy uncen B nocnegHem ctonbue nonyyaem y? = 18,9103.

Mo Tabnuue KBaHTUNEN pacnpeneneHus Xu-KkBagpaT HanAem 3HavyeHue, C KOTOPbIM HYXKHO
CPaBHMUTb NONYYEHHOE. B HalLMX YCNOBUAX YNCNO cTeneHen cBoboabl paBHor =8 —2 —1 = 5.
Ona  3apaHHoro yposHA 3Hauyumoctn «a = 0,05 nonyyaem le—a = )(20’95 = 11,0705.

MOCKONbKY MOAYYeHHOe Hamu 3HauveHue y2 Gonbwe (18,9103 > 11,0705), To rmnoTesa o
HOPMa/IbHOM pacnpeaeneHnmn He COrNacyeTcs C UMELWMMUCA AaHHbIMMU.

MOCKONbKY runoTesa He NOATBEPAMNAcb, TO ANA OLEHKM MaTeMaTMYECKOro OXWUAaHWUA
reHepanbHOW COBOKYMHOCTM UCNONb3yeM popmyny:
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M3 Tabanubl 2 (KBAHTMAM HOPManbHOrO pacnpegeneHvsa) UMeem Uity = Uggys = 1,96.
2

MNostomy
P{40,4575 — 1,96 >, 7404 < m < 40,4575 + 1,96 5’7404} 0,95
) - ) - — m ) ) — = )
V150 V150
T.e.

P{39,5386 < m < 41,3761} = 0,95
T.e. ¢ BepoATHocTbio 0,95 reHepanbHoe cpegHee 3HayeHMe NPu3HaKa nonaget B MHTepBan
(39,5386 ; 41,3761).
(Ecnm runoTe3a o HOpManbHOM pacnpeaeneHnumn reHepasbHOM COBOKYMHOCTM NOATBEPAMNAC,
TO AN1A NOCTPOEHMA A0BEPUTENBHOIO MHTEPBANA UCNO/b3YETCA Caeayowan popmyna:

P{x — tity S_1<m<9_c+t1+_y
2

S
V-1 0 = =Y
pacnpegenenna CrbiogeHTa) ¢ n-1 cteneHAmM cBobopbl. B 3TomM cnydae Haao HanucaTb

roe tity HaxoauTca no Tabauue 3 (KBaHTuawu
2

BblpaKeHune ANs NAOTHOCTU)

Tabnuuy 1 (3HayeHMA HopMMpoBaHHOW ¢yHKUMKM Jlannaca), Tabauuy 2 ((kBaHTUAM
HOpMaNbHOro pacnpeaenenusa), Tabanuy 3 (KBaHTMAM pacnpepeneHna CTblogeHTa) MOXKHO
HaWTM B y4eOHMKax NO MaTeMaTUYECKOW CTAaTUCTUKE UAKU B y4ebHOM nocobum «MatemaTuka.
MaTtemaTuyecKana ctatuctuka» KamaptuHa H.M. I'YT 2013r.

NTOro, mbl NpPakTUYECKM 3aKOHUMIWN pelleHue NYHKTOB 4 n 5. OCTanocb TOJIbKO MOCTPOUTL
rpadmkm nopobpaHHOM NNOTHOCTU. MNOTHOCTM yKasaHbl B cTonbue ¢ HazBaHuem p; = O (b;) —
®(b;_1) B NnocnepHeit Tabauue.

lpadunK nnoTHOCTEM BbIFNAANT TaK:

MonuroH nAoTHOCTEM

0,25 -
0,2 -
0,15 -
0,1 -

0,05 -

0 T T T T T T T 1
26,6875 30,0625 33,4375 36,8125 40,1875 43,5625 46,9375 50,3125

A ructorpamma BOT TaK:



McTorpamma naoTHocTeMn

0,25 -
0,2
0,15
0,1

0,05

26,6875 30,0625 33,4375 36,8125 40,1875 43,5625 46,9375 50,3125

Moasenem utorn.

Mbl pa3bunn Hawy BbI6opKyY (150 3HayeHM) Ha 8 nHTepeanos anmHoin 3,375 ot (25,0 ; 28,375)
no (48,625 ; 52,0), nocuntanm abcontoTHbIE U OTHOCUTE/IbHbIE YaCTOTbl NOMNaAaHMN 3HA4YEeHU B
3T WHTEpPBa/sbl U MOCTPOUAU UX TpaduKKU. 3aTem Hawnu BbibopoyHoe cpeaHee (40,4575),
ancnepcuio, ucnpasneHHble aucnepcuio n CKO (5,7404), meanany (41,2) u moay (43,192). Ewe
camblit nepsblit U3 rpadukoB (NOAMIOH YaCTOT) 3aCTaBAAN HAC YCOMHUTLCA B HOPMANbHOCTM
pacnpefeneHua u3-3a HaAnymMa ABYX BEPLUMH C IBHbIM MPOBA/IOM MeXAy HMMMU. A npoBepkKa
rmnoTesbl No KpuTeputo NUpcoHa okoHYaTeNbHO ybeamna, 4To mMbl OblIN NpPaBbl U AaHHble He
NoAYMHEHbl HOPMaNbHOMY 3aKOHY pacnpeaeneHus.



