MATEMATHYECKAS CTATUCTHKA

MaremaTrueckas CTaTUCTHKA — MPUKIIATHAS MaTeMaTHUeCKast JUCIUILINHA, PUMBIKAIOIIAs K
TEOPHH BEPOSTHOCTEH.

Ee 3amaua — moryuyuTh 000CHOBAaHHBIE BHIBOJIBI O IMApAMETPaXx, BUAC PACIIPEICIICHUS U IPYTHX
CBOMCTBAX CIIy4allHOM BEJIMYMHBI IO KOHEUHON COBOKYITHOCTH HaOJI0IeHU HaJl Hel (Habope
3HAYCHHH, MOJYICHHBIX B I UCIIBITAHUSX - 6bLOOPKE).

B wacTHOCTH ompeeneHre TOYCYHBIX M HHTEPBAIBHBIX OIICHOK MTapaMeTPOB PaCIIpeIeIICHUS,
MPOBEPKa TUIIOTE3 O BHJIE pacnpeaencaus. [[poBoauTCs Takke KOPPEISIIMOHHBINA U

pel"peCCI/IOHHHﬁ aHaJIn3 COBOKYITHOCTHU ABYX U Oonee CHy‘I&fIHBIX BCJIMYHH U T.AO.

BbI0OpKH U X XapaKTEePUCTHKH.

Buwbopouroti coeoxynrnocmsvio (esbopxoll) HA3LIBAETCHA COBOKYIHOCTH
OObEKTOB, OTOOPAHHBIX CJydYa#HEIM 00Opa3oM M3 reHepasbHOH COBOKYITHO-
CTH.

Hucno obvextos (Habionesuit) B COBOKYIIHOCTH HA3BIBACTCHA €€ 005€e-
MOM.

[Tycth X1 , X2 ..., Xn — BBIOOpKA 0O0BeMa n. [lo 3Toi BBIOOpKE MOXKHO OIIEHHTH OCHOBHBIE
YHCIIOBBIC XapaKTEPUCTUKHU T'eHEPATbHOM COBOKYITHOCTH. Pa3nuynbie 21eMEHTHI BEBIOOPKH X;
Ha3bIBAIOTCS BapuaHTaMu. Ps1 BapuaHT, pacmoo)KeHHBIX B TIOPSIKE BO3pACTAHUS
WX 3HAYEHUHN HA3BIBACTCS BAPUALMOHHBIM PsiioM. VM 1oIb3yI0TCS, B OCHOBHOM,

IIpu MajiblX 1N .

Ecnu n BCJIMKO, TO psAa Hp606p33y10T B I'PYHOIIMPOBKHU 110 OTACIbHBIM 3HAUCHUAM IIPpHU3HAKa X

(71t TUCKPETHOM CITy9aifHOM BEJIMYWHBI) UJTK TI0 UHTEpBaJIaM U3MEHEHUS TPU3HaKa
(MHTEpBaAJIbHAS TPYMITHUPOBKA), /ISl 4eTO pa3OUBAIOT MHTEPBAI M3MEHEHHUS MPU3HAKA X (Xmax, X
min ) » Ha K paBHbIX nHTepBasioB. [loacunteiBatoT yactotsl M - 4ucmo 3HadeHuidt Xi

MOTABIIKX B i-i HHTEPBAI.



B ciiyuae HenpepbIBHOM Cly4allHOW BEJIMYMHBI 7151 ONPEAEICHUS KOJIMYECTBA UHTEPBAIOB

pekomenayercs npasuno K=V n,rne 5 = K =< 20.

Pe3ynbrar rpynnupoBKy MPeICTaBISIOT PAIOM HUHTEPBAJIOB U PSIIOM COOTBETCTBYIOLIUX

gactoT. [lox yacToToil m; MHTEpBaIa MOHUMAIOT YHCIIO WICHOB BRIOOPKH , BAPHAHTHI KOTOPHIX

Xj JIeXKaT B 1 — M UHTEpBAJIC.

Ipumep 2.

Jlana Bei6opka oovema n = 30 .

20.3;15,4; 17,2; 19,2; 23,1; 18,1; 21,9; 15,3; 16,8; 13,2; 20,4; 16,5;
19,7; 20,5; 14,3; 20,1; 16,8; 14,7; 20,8; 19,5; 15,4; 19,3; 17,8; 16,2; 15,7;
22.8:219;125;10,1; 21,1.

Crenatb HHTEPBAJIbHYIO TPYNIIUPOBKY ITOW BHIOOPKHU.

Pemenune:

R=x

Jwnamazon

H3MCHCHHA

ITpU3HaKa

(pasmax

BbIDOPKH)

max — Xmin = 23,1-10,1=13. KonuuecTBo unTepsanoB K MOXHO B3ATh

paeeiM 5 (K= m ), LIMpHHA HHTEepBana d=—= ?: 2,6. Tabmuma
HUHTEPBAILHOMN TPYNITHPOBKU OYIET BBITIISACTH CIEAYIOINM 00pa3zoM:
WHuTepBansl 10,1-12,7 12,7-15,3 | 15,3-17,9 | 17,9-20,5 | 20,5-23,1
m; 2 4 9 9 6
h; 0,067 0,133 0,3 0,3 0,2
CEPEOHHBI
UHTEPBAJIOB Uf; 11,4 14,0 16,6 19,2 21,8

M; - gacrorta, T. €. YMCJIO 3HAUYEHUN X , MOMABIIKX B 1- UHTEPBAJ.

Pacuer XapaKTCPUCTHUK BblﬁOpKH (mpudanxeHHbIxX 3HaYeHUT M(X) u

D(X)).




Wrak, myctb Xxj,X),...X, — BblOOpKa oObeMa n H3  IEHEPAIbHOU
COBOKYIHOCTH, WMewmed  ¢yHkuuioo  pacmpeneneHus  F(x).  Yucnossie

XapaKTCpUCTHUKH BblﬁOpKH Ha3bIBAKOTC 6blﬁopouubmu (BMHHpH‘IeCKHMH)

QHCJIOBBIMH XapaKTCPHUCTHKAMH. BBEJIGM OCHOBHBIC YHCJIOBBIC XaPAKTCPHCTUKH.

— cpednee apughmemuueckoe (cpeonee)
Beiie npuBenena Gpopmyiia BEIMHCICHUS
A
X =— Z X M0 HECTPYNIIUPOBAHHBIM JIAHHBIM, T. €.
1 ¥
LS| 0€3 UHTEePBAIBHOIO MIPEJICTABICHUS

JaHHBIX.

[Tpu MHTEpBaJILHOM IPyNIUPOBKe:

- BBIYUCJICHUC T10 CI'PYIIIIUPOBAHHBIM JAHHBIM.

N — MOJIHOC YUCJIO UCXOOHBIX 3Ha4YCHMUI Xj , Uj — cepeauHbl THTEPBAJIOB.

— gploopounan (IMnupuuecKan) oucnepcus - BBIYKCIICHHUE MO
HECTPYHNITUPOBAHHBIM
n n JTAHHBIM.
21 o2 1 2 2
§S=—> (x;—X)" = | Y xi —n(x)
n—1:- n—1 (=
=1 =1
1 & 2
ST = —1 Z m; (u,— - X ) - BBIYMCJICHHUC IO CTPYHNIIHMPOBAHHBIM
n —_—

i=1 JTAHHBIM.



— cmanoapmHuoe (cpedHee Keaopamuueckoe) OmKI0HeHUe SIBISIETCS KOPHEM

U3 BBIOOPOYHOM TUCTIEPCHHU:

S= |—- Zmixiz—n(f)z (1.8)

- suﬁopmmbze Hauda/lbHble W UEHMPA/IbHbBIE MOMEHIMDbI nﬂp}!l)l('ﬂ’ !

(£ =1,2,...), COOTBETCTBEHHO, OIpeaesaioTcs GopMynamu

1 : 1 n _
ar==xl, B :;Z(xi—.f)f (1.11)
i=1

Ecnu nanHble crpynnupoBaHbl, TO NOIy4YaeM CICAYIOLUE (GOpPMYyJIbL:

1

1 & ¢ & L
af = ; Z nyu; ﬂf = ;Zmz (ui - )C) prl nHTepBaﬂbHOﬁ
1 =1
: ! IPYIIUPOBKE:

I'mcrorpamma.

I'mcrorpamma crtpoutcs crueayrommm obpasom. Ha ocu X oTKIagpIBaroTCs WHTEPBAIBI, U

Ha KaXJIOM H3 HHUX CTPOUTCA MNPAMOYTOJBHHUK, INJIOIIAaJAb KOTOPOI'0 paBHA OTHOCHUTEIIBbHOU

4acToTEC, COOTBCTCTByIOHle/'I 9TOMY UHTCpBAIly, T.C. BBICOTA IIPAMOYT'OJIbHHKA hi paBHa
hi = mi/(n*d i i
i— m| n , TaK 9TO MOJIHAA IUIOMAaAb COOTBECTCTBYIOIICHU CTYIICHYATOU (I)I/Il"ypbl paBHa 1.

3nece M;/ - umcrno 3Havennii X B 1-M umHTepBate, N — 00BEM BBIOOPKH, d — mmpuna

Ka)XJIOTO MHTEpBaA.



OTMGTI/IM, 4TO TUCTOIpaMMa SBJIACTCA SMIIMPUYCCKHM aHAJIOIOM IINIOTHOCTH PacCIpCaciCHUs .

[lpy n — ®© u d — 0 rucrorpaMma MepexoauT B TpapuK TOYHOH IIIOTHOCTH pacrpeaeieHus

f(x).

IToiMron 4acTroTr - JIOMaHas JIMHHA, KOTOpasd IMOoJIydacTCsd, CCJIM M3 CCPCAUHLI KaXIOTO
HHTEpBAJIa Uj BOCCTAHOBUTH ICPICHAUKYIIAP BBICOTOM hi U COCOWMHUTHL BEPIIHMHBI 3THUX

NEPIEeHIUKYIISPOB.

HpI/IMep 1. Tlocrpoenue rucrorpammbl

Tabnuya 1

N |3nauenue [N |3nauenue |N |3nauenue |N | 3HaueHue
| 133,5 14 | 141,5 27 | 1440 40 | 1375
2 1420 15 |139,0 28 | 142,5 41 | 1415
3 145,5 16 | 140,5 29 11390 42 | 141,0
1 144.,5 17 |139,0 30 | 137.,0 43 | 1425
5 134,5 18 | 1435 31 | 136,0 44 | 1435
6 138.,5 19 | 1395 32 11370 45 | 141,0
7 144.0 20 | 140,5 33 | 138,5 46 | 147,0
8 141,0 21 | 140,0 34 | 1390 47 | 1395
9 141,5 22 | 138,5 35 [ 1395 48 | 136,5
10 | 139,5 23 1350 36 | 140,5 49 1142,0
11 | 1400 24 | 139,5 37 | 139,5 50 | 1400
12 11450 25 [139,0 38 | 140,0

13 | 1415 26 |138,0 39 | 140,5

n= 50 Xmin D :133, 5 N XmaxD :147, O . R:D 13, 5



Konuuecto untepsanos: K ~+/n, K =7

R
[Tupuna uareppana: d = — =1,93.
K
I'pynnuposka:
Homep unrtepBana ['panune! m; hl =m; / n Z L u,
i
J=1
| h = m,
" oon
2 r 3
['uctorpamma
3
0,34 —
4
5 [Tonuron uacror
6
0.2
7 0.16 /
0,12 — *
0,08 _
0.06 — N\
0,04

1335 135.43 137.36 139.29 141.22 14315 145.08 147.00

OMnupuveckas PyHKUHUs pacnpeaeaeHus

Omnupuueckyro @yuxkyuro pacnpedenenus Fn ( X) TONMy4alOT TMOCTPOECHUEM CTYIEHYATOMN
KPHBO# OTHOCHTENILHBIX HAKOIUICHHBIX 4YacTOT (B Cliydae HECrpYNIHPOBAaHHBIX MaHHBIX F, (X)
pPaBHO KOJIMYECTBY Xj, MEHBIIUX X, JeJIeHHOMY Ha n); F, (X) MMeeT ckauku B TOYKax,
COOTBETCTBYIOILIUX CEPEANHAM NHTEPBAJIOB U; .

I1o rucrorpaMmMe M MOJIUTOHY YaCTOT CYJAT O BUE IUNIOTHOCTH PACIIPEICIICHHS UCCIIEyEMOU
HEINPEPBIBHON  CIIy4allHOM BEJIWYMHBI WM O pPaCHpPEACIICHHH BEPOSTHOCTEW NHCKPETHOU
CIIy4ailHOM BeNWYMHBI. OMNUpuYeckas (YyHKUIUS pacmpeleleHuss AaeT MPeACTaBlIeHUE O

(I)YHKI_II/II/I pacnpeaciicHud U UCIOJIL3YCTCA B OCHOBHOM 6 cmamucmuyecKkou npoeepKe cunonmes.

v



F,(x)
4

1.00 — A
096 4—
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1335 13543 137.36 139.29 141.22 14315 145.08 147.00 X

13447 136,40 138.33 140.26 142.19 144,12 146.05

OMnupuueckas (QYHKUHSA pachpeieneHns

Kpome toro, smnupuueckas QyHKIUS paclpesieleHusl UCIOJIb3yeTCs TAKKe sl ONpe/eeHus
SMIUpPUUYECKUX (BbIOOpOUHBbIX) KBaHTWieH. Ctporum kBaHTmwieM nopsaka p (0 < p < 1)
Ha3bIBaeTCS BEIMYMHA Xp, ompepenseMas u3 coorHomenus P {X <xp } =F (X)) = p .
BbI00OpOYHBIil KBaHTHIIb X, OIpeenseTcst u3 cootHourenus Fn (Xp) =p .

3anaBast p , MOXKHO 10 rpaUKy SMIOUPUUIECKON (PYHKIIMM paclipeesieHUs] OLIeHUTh, HallpuMep,
3HaYeHHUE X P , KOTOpOE HccielyeMasl BEJIMYMHA HE MPEB30HIET C BEPOATHOCTBIO p , JHOO,

3a1aBasg X , 10 TOMY )K€ rpaUKy OLIEHUTh COOTBETCTBYIOIIYIO BEPOSITHOCTB P .



