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3.XapaKTepuCTUKHU ICHEPAJIHLHOU U BHIOOPOYHOU
COBOKYIIHOCTH

4. OmuoOKa BLIOOPOYHOI0 HAOIIONCHUSA

S. PacnipocTpaHeHue BHIOOPOUYHBIX Pe3yabTATOB HA
reHepPaJIbHYI0 COBOKYITHOCTD

6. HeoOxoaumbiii 00beM BbIOOPKH
7. IlpuMepbl perueHus 3aaa4



1.0npeneneHne BbIDOPOYHOIO
HaOnMOeHUs

e Bri00poYHOE HAOIOACHUE — 3TO CHOCO0
HECIUIOIIHOIO CTaTUCTUYECKOI0 HAOMIOACHUS, TIPU
KOTOPOM OOCJIEAYIOTCSI HE BCE €IMHMIIbI
M3y4acMoOM (T€HEPAIbHOK) COBOKYITHOCTH, A JIMIIb
4acTh €€ (BBIOOpKA), OTOOpaHHAas 110
ONpeJICIICHHLIM IIpaBUIaM U 00€CIICUMBaIOIIas
MOJy4YCeHHE JAHHBIX, XapaKTEePU3YIOIIUX
COBOKYITHOCTb B ILICJIOM.




[Toa BEIOOPOYHBIM METOAOM
[TIOHUMAETCSI 00CIECNOBAHNE YaCTH
COBOKYIHOCTH (BBIOOPOYHOM
COBOKYIIHOCTH ), IOCJIC 4YE€ro, Ha
OCHOBAHHU IOJTYYCHHBIX
PE3YJIbTATOB, JICIAIOTCS BBIBOIBI
OTHOCHUTEIIbHO BCEW COBOKYITHOCTH
(reHepaJIbHOM COBOKYIIHOCTH).



1.0npeneneHne BbIDOPOYHOIO
HaOnMOeHUs

e 13 reHepaliIbHOM COBOKYIIHOCTH OTOMpaeTcs
4acTh eAuHUL. 110 HUM IIPOBOAUTCS
MCCIICJIOBAaHME, a 3aTEM PE3YJIbTaThl 00CICIOBAHUS
PACIIPOCTPAHSIOTCSA HA BCIO COBOKYITHOCTB C
JOCTATOYHO BBICOKOM CTENEHBIO JOCTOBEPHOCTH,
BEPOSATHOCTH.



| [pryunHBEI IPUMEHECHUA :

KOHOMUS

HeB0O3MOXHOCTD
[IPOBEACHUSA CILIOIIHOIO
NCCIICIOBAHUI



OcCHOBHblIe 0003Ha4YeHns

e N — 00b€M, YHCJIEHHOCTD, YHCJIO €INHUII
I'C

e N —00beM BC



OcHoBHas naes BbIOPOYHOro Metoaa
COCTOMT B TOM, YTO B pe3yrbraTe

obcrneaoBaHUsl YaCTU COBOKYMNMHOCTU
MOWHO CVAUTRL C onbhenenceaHHOW



Jlu1s TOro, Yro0bI BHIOOPOUYHAS
COBOKYITHOCTDH 1aBaJjia 00bEeKTUBHbIE
pe3yJbTarTbl, OHA J0JKHA OBITH
perpe3eHTATUBHOM (Kaxaasd eJUHUIA
reHEPAJbHOU COBOKYITHOCTH I0JIZKHA
HMETh PABHYI0 BO3MOKHOCTh MONACTH B
BbIOOPKY). TOJIbKO TOraa ¢ yBeJINYeHUEM
00beMa BLIOOPKH XapaKTEPUCTUKH
BbIOOPOYHOU COBOKYITHOCTH OYAYyT
HPUOIMKATHCH K XapaKTEePUCTUKAM
reHEePAJbHON COBOKYITHOCTH.



OCHOBHOM NpeanocCbISNIKON
NnpMMeHeHus BbIOOPOYHOro Metoaa
ABnsieTca obecrnevyeHme paBHOMU
BO3MOXHOCTU KaXXaou eanHuue
reHepanbHON COBOKYNHOCTU NoNacTb
B BbIOOPKY.



TeopeTnueCKkor OCHOBOU
BbIOOPKU SIBJISIFOTCSI
TEOPEMbI 3aKOHA OO0JIbIINX
qucen (UeOrnlmena,
JIsamyHoBa, bepHyuin u

1ip.)



TeopemMbl HeObIiweBa, JlanyHoBa #
3aKOH 60onbLUNX Yncern AoKa3biBaloT
cXoAcTtBoO reHepanbHou 'C un
BblIOOpPO4YHbIX BC cOBOKynHOCTEM.
Pasnuuna mexagy I n B
XapaKTepucTukamMmm o0 bLACHAOTCS



3agauyu BLIOOPOYHOIO

A METOOdA
© OnpeneeHue 10BEePUTEABLHOIO

HHTEPBAJIA, B KOTOPOM HAXO0UTCA
XaPaAKTePUCTUKA TeHEPAJTbHOHU
COBOKYIMHOCTH

A Onpenenenye MUHUMAJIBHOIO 00beMa
BbIOOPKH

& Onpenenenne noBepuTEIBHOI
BEPOSATHOCTH TOI'0, YTO PA3HOCTH MEKIAY
XapaKTePUCTUKAMU BbIOOPOYHOM U
ICHEePAJbHON COBOKYITHOCTEH HE
IpeB30oUaeT HAIepea 3aIaHHOI0 YU CJIA



[Tpumep. NmetoTca gaHHbIe O
3apnnarte pabovux B Y. €.

[ pynmsl 1o 3/m.

I'C - yenoBek

N3 HUX momanm

B BEIOOPKY
100-130 100 5
130-160 150 10
160-190 400 30
190-220 200 45
220-250 150 10
UToro 1000 100




1.0npeneneHne BbIDOPOYHOIO
HaOnMOeHUs

e Kak BuanmMm, 3apruiaty ot 100 mo 130 8 I'C
nosryyaror 10%, B BC — 5%. J1oJist 3Tou
rpymibl B BC Huxke, yem B 1'C, BC HETOUHO
npeacrasiser 1'C.

e 3apruiaty oT 190 mo 220 B I'C mony4aror
20%, a B BEIOOPKY MOJYYAOIINX TaKYyIO
3apmiiary nonano 45%. CHOBa HAIMIIO
npoOJieMa PENpEe3CHTAaTUBHOCTH.



Cxoncteo C n BC

e 113 Tecopem UeObimena, JIssmmyHOBa 1 3aKOHA
OOJIBIIIMX YHCEII CICAYET:

1-XoTs kaxaass BBIOOpOYHAS CPEIHSS
OTJINYAETCA OT T€HEPATILHOU, CPEHEE
3HAYECHUE 110 HUM PAaBHO I'€HEPAIIbHOMU



1.0npeneneHne BbIDOPOYHOIO
HabOnaeHUs

PeanbsHO HaOMOHaeMass COBOKYIIHOCTh
00BEKTOB, CTATUCTUUYECKHM MPEACTABICHHAS
PSIAIOM HAOJTIOACHUHN X 0280000 25 CIy4alHOM
BEJIMYHMHEI X, ABJISICTCS 8b100PKOU, A
TUIOTETUYSCKHU CYILECTBYIOIIAS
(IOMBICTIBaEMasi) — 2EHEPAIbHOl
COBOKYNHOCMDBIO.



OcHOBHBIE 0003HAYCHHUS

N — 00beM reHepajibHOM COBOKYITHOCTH (KOJIWYECTBO
€IUHUIL T€HEPAIbHON COBOKYITHOCTH).

n — 00beM BEIOOPOYHOM COBOKYHHOCTH (KOJIUYECTBO €IUHUIL
BBIOOPOYHOM COBOKYITHOCTH )

- FEHEepaJIbHOE cpeaHee (CpeaHssl BEINYMHA, KOTOpas
MMEET MECTO B TEHEPAITbHOM COBOKYIIHOCTH)

- CpeJIHEE BEIOOPKHU

II€ - 9acToTa
- TeHepasibHas aucnepcus , rae 0 — nmpusHak
[¢HEPAJTIbHON COBOKYITHOCTH



B ocHOBe pelieHus 3a1a4 Ha
BBIOOPOYHBIN METOJ JI€KAT (POPMYIIBI
peACIbHBIX OIMOOK BEIOOPKH



O003HaUCHHUS

t - HUCJIO, CBI3dHHOC C BCPOATHOCTBIO

yepe3 TabJl. 3aKOHA HOPMAaJbHOIO
pacipenciacHus

- cpeaHss olrOKa BEIOOPKHU

- IpeAeIbHAs OIINOKa



Ouwiubxu 66100pKU

- OIIMOKa cpeaHen

- TeHeparnbHas cpeaHsas

- OIIUOKA JTOJIN

- FeHepabHas J0JI



XapaKkTepuCTUKU BbIOOPOYHOM
COBOKYIIHOCTH

- BBIOOpOYHAs CpeaHsIs

- BBIOOpOYHAs TUCIIEPCHS

- BEIOOpOYHAas J0JIS




1.1. O6em BbIOOPKN

o Unciio HaOmoneHUN n, 00pa3yOIIUX
BbIOOPKY, HA3bIBACTCS 00bEMOM
évi0opku. Eciim 00beM BBIOODKH H
OOCTATOYHO BEIHUK (1 — 90), BLIOOPKA
CUATAETCA 001bULO0I, B TPOTUBHOM
ClIy4yac OHa Ha3bIBA€TCS BEIOOPKOM
0ZPAHUYEHHO020 00bema.



Manasi
eblI6OpKa



MaJjiou cuuTaercs
BbIOOpKA,

B KOTOPYIO0 BXOAMT

MeHbLLe 20 equHuL,



PaccMoTpuM 0CO0CHHOCTH MAJIOU BBIOOPKH.

1) Eciin MbI paboTaem ¢ OOBIYHOM
BBIOOPKOM, TO HCIOJB3YETCS Ta0IMIa
«MHTErpana BepoATHOCTEN 3aKOHA
HOPMAaJIbHOTO PaCIpeACICHUS.

B ciryyae manon BbIOOPKH HEOOXOIUMO
IMOJIL30BAaTHCS TAOIHIIEU
«Pacnpenenenne CTproneHTa», IPH
TOM YMCJIO CTEIEHEN CBOOO/IbI PABHO:

K=-1




2) 'Npn manon BbIOOPKE U3
doopMmyn Uckno4vaeTc

T. €. IOJIyYaEeTCH:

-
0..
AM@ = I '\‘ B



1.1. O6em BbIOOPKN

Br10opka cunTaeTcs mManoii, €Clivu Ipu
U3MEPEHUN OJTHOMEPHOM CIIYYaUuHOU
BEIIUYMHEI X 00bEM BLIOOPKH HE
npeBbimact 30 (n <= 30), a pu
M3MEPEHUH OJHOBPEMEHHO HECKOIbKHUX (k)
IIPU3HAKOB B MHOTOMEPHOM MPOCTPAHCTBE
OTHOILIICHME /1 K k He npeBblmact 10 (n/k <

10).



1.2. BapnaunoHHbIN psan

Br10opka 00pasyeT eapuauuoHHblil psao, €CIu
€€ YJICHBI SBIISIIOTCS HOPAOKOBHIMU
cmamucmuxkamu, T. €. BBIOOPOYHBIC
3HAUECHUS CIIYYaHHON BEJIUYUHBI X
YIIOPSAOYCHEBI 10 BO3PACTAHUIO
(paH>KHPOBaHKI ), 3HAYCHUS K€ IIPU3HAKA
Ha3bIBAKOTCS 6APUAHMAMU.



1.3.YcnoBus npoBegeHUs
BbIOOPKIA
Bowlibopka 6yoem npeocmaensimsb 6Ct0 COBOKYNHOCMb

C npuemiemou MmoYHOCMbIO NPU BbINOJIHEHUU 08)X
VCIO8UU.



1.3.YcnoBus npoBegeHUs
BbIOOPKIA

Bo-nepevix, ona oondxcua bvimv
00CMAMOYHO MHO20UUCICHHOU,
YmooOwvl 8 Hell MO2IU NPOSBUMBCA
3AKOHOMEpPHOCMU,
cyulecmeyowjue 8 2eHepanbHoU
COBOKYNHOCHIU.



1.3.YcnoBus npoBeaeHns BbIDOPKN

Bo-emopbix, anemenmovt 86100pKU OONHCHBI
ObIMb omoopamvl 00beKMUEBHO,
He3a6UCUMO Om 604U UCCAed08ames,
ymooOvbl  KAad)dcovlli U3  HUX  umel
OOUHAKOBbIE UIAHCHL ObIMb 0MOOPAHHBIM
UIU YMoObL MU UAHCHL ObLIU U36ECTNHBI
uccaeoosameinio.



1.0npeneneHne BbIDOPOYHOIO
HaOnMOeHUs

[ enepanvras coBoKynHocms Modcem Ovimv
KOHeuHou (uucio Habawoenuu N = const)
unu Oeckoneurnou (N = ), a eblbopKka u3
2EHEPAIbHOU COBOKYNHOCHMU — 5MO 8Ce20d

pe3yibmam 0CPAHUYEHHO20  ps0d n
HAOIFOOCHUIL.



1.0npepeneHne BbIOOPOYHOIO

HaOnOEeHUS
OnxHa M Ta XKe CJAy4aldHO OTOOpPaHHAas
COBOKYIIHOCTHL O0BEKTOB — MAaPUKMAaXxepCcKHX
OHOI0 AIMHUHUCTPATUBHOIO OKpyra

MypMaHCKa, MOKET PaccMaTpMBATLCA Kak
BbIOOPKA M3 IeHepaJbHOM COBOKYIHOCTH BCeX
MAPUKMAXEPCKUX ITOI0 OKPYra, Kak BbIOOpPKa
u3 reHepaJIbHOH COBOKYITHOCTH BCeX
napukMaxepckux MypMaHcKka, KaKk BbIOOpKa
U3 MapUKMaxepcKuXx crpaHbl, EBponbl wWjin
BCero Mupa.



Cnocobbl oTOopa

e [lo BUAy paznuyaroT MHAWBUAYaAIbHBIM,
IPYNIIOBOM M KOMOMHHUPOBAHHBIK 0TOOP. Ilpu
MHANBUAYAJIbHOM O0TOOpPE B BHIOOPOUYHYIO
COBOKYITHOCTb OTOMPAIOTCS OTACIbHBIC €AUHHULIBI
reHepaJIbHOW COBOKYIHOCTH, IIPU I'PyNIIOBOM
0TOOpE — IPYyINbl CAUHUI], 3 KOMOMHUPOBAHHbBIH
OTOOP IIpEAIOIaracT COYeTaHuE IPyINOBOro U
MHAIYMBUAYaJIbHOTO 0TOOpA.



2.Buodbi u cxembl ombopa

[Iponecc oOpa3oBaHMs BBIOOPOYHOM
COBOKYIIHOCTH HA3bIBACTCSA 0TOOPOM.
OH OCYIIECTBISIETCA B  MOPSJIKE
OECIIPUCTPACTHOTO, CIIy4aliHOTO
OTOOpa €IWHHUI[ W3 TE€HEPAIBHOU
COBOKYIIHOCTH.

CyIlIeCTBYIOT IS9Th OCHOBHBIX
Cnoco006 omoopa




1. MpocTou criyYanHbIU OTOOP

Opru  KOTOPOM #n  OOBEKTOB  CIy4YalHO
M3BJICKAIOTCSI M3 T'€HEpPaJbHOM COBOKYIIHOCTHU
N 00BEKTOB (HampHUMEP C MOMOMIBIO TAOIHIIbI
WM JaTyuKa CIy4alHbIX YHCEIl), HpUYeM
KaXkaasi M3 BO3MOXHBIX BBEIOOPOK HMEIOT
PaBHYID  BEpPOSTHOCTh. 1akue  BbIOOPKH
Ha3bIBAIOTCSA COOCMBEHHO-CAVUAUHBIMU.



Chyuaunasa evloopka

CirydaiiHasi BRIOOpKa - OCHOBA BCEX JIPYTHX
CII0c000B 0TOOpA.

Ciy4daiiHasi BRIOOpKa OCYIIECTBIISICTCS

METOA0M KEPEObEBKH: BCE €AUHUIII

COBOKYIIHOCTH HYMEPYIOTCS, HOMEpa
3aIllMCBIBAIOTCS HA KAPTOUYKHU, a IOTOM
OTOMPAIOTCH.

Ha npakTuke oCyIeCcTBIAETCA ¢ MTOMOILBIO
TAOJIHI] CITyYaMHBIX YUCEL.



Hgtmep 1.

*Hy:xHo oTrooparb S0 equaun u3 500

(TecATMNPOLEHTHASA BHIOOPKA)
* 4781

3215
* 7160
° 7215
e 1027

°* OT00p MOKET OBITH MOBTOPHBIM M
0eCIOBTOPHBIM



DopmyJibl HpeaAeJbHbIX OIIHOOK

BbBIOODKH

IloBTOpHBIN
oTOO0p

becnoBTOpHBIN
oTOO0p

st cpennen

2
L

62 n
f'\/7“‘ﬁ>

t-JW.(l_W)
n

n
t.\/w-(l—w)-(l—N)

n




O00O3HaUCHUY:

°® - BbIOOpPOYHAS JUCHEPCUS;

* W - BBIOOpOYHAas H0JI;

°*n - 00beM BEIOOPOYHOM COBOKYITHOCTH;
°* N - 00b€M reHepajibHOM COBOKYIHOCTH;

°*t -4YHCIO, CBA3aHHOE C BEPOATHOCTHIO,
KOTOpasi OepeTcs U3 Ta0IUIbl MHTErpaia
BEPOATHOCTEHN 3aKOHA HOPMAJILHOTO
pacupenciicHus.



Ipumep 2.
J1d onipenesieHus CpEIHEro CpoKa
CIY>KOBI M3AeIMK ObLIO 00caeaoBaHo 250
u3zeiuu. 1lpu 3ToM cpeTHun CpoK
CIy>KOBI OBbLI YCTAaHOBJICH Ha YpOBHE 41,9

Mecsana. CpegHee KBaaparudeCcKoe
OTKJIOHCHHE PaBHO 0,2 MECSIaM.

C BepossTHOCTBIO 00,9973 onpeneanTs,
B KaKuX Opejeiiax HaXOaUuTCsA CPEeaHUM
CPOK CJIY>KOBI BCEX M3JCIIUM



Pemienue:

e P=0,9973, t=3 (13 TaOJMIIBI HHTETrpaja BEPOSITHOCTEU
3aKOHA HOPMAJILHOT'O PACIIPEICIICHHUS ).

* [Ipy 3TOM BEPOSTHOCTD JACITUTCA HA 2.



Hpumep 3.

* OnpenenuTb BEPOATHOCTh TOTO, YTO NMPEACIIbHAS
OIINOKa CPEIHEN CIIY>KOBbI HE ITPEBBICUT 1 MecsHII.

Pewenue:



Ilpumep 4.
OnpenejreHue MUHUMAJBHOIO 00bEMA

BbIOOPKH.

CKOJILKO  CIEAYET  MNPOXPOHOMETPHUPOBATH
omepamui, 4YToObl ¢ BeposTHOCTBIO 00,9973
MOKHO OBLIO OBl YTBEpXKJaThb, 4YTO Pa3HOCTH
MEXKTY CpEIHEH IPOIOKUTEIBHOCTHIO
omepanydii B BBIOOPOYHOM M TCHEPAJIbHOM
COBOKYIIHOCTH HE IPEBBICUT | CEKyHbI, €CIIH IO
pe3ynbTaram IPEAbIAYIIEIO VCIBITAHUS
YCTAHOBJICHO, YTO CPEIHSS IIPOJOJLKATEIBHOCTh
orepanuu paBHa 30 CeKyHIaM, a CpEIHee
KBaJIPaTUYECKOE OTKJIOHEHUE  PAaBHO 7
CEeKyHIaM?



Omeent: Hy’)KHO IPOXPOHOMETPUPOBATH HE MEHEE
441 onepanuu.



2. lfpocmou om6op ¢ nomouwibro
peaynsipHou rnpouedypsbi

OCYILECTBISETCS C IIPUMEHECHNEM
MEXaHUYECKON COCTaBIIAIOIIECH
(HOM€Epa KBapTUPbI, AAThl, JHS
HeICIu, OyKBHI andaBuTa) U
OJYYCHHBIE TAKUM CIIOCOOOM
BBIOOPKH HA3BIBAKOTCS
MEXAHUUECKUMU.



3. CtpatudmumpoBaHHbIN 0TOOP

3aKJIK0YaE€TCs B TOM, YTO F'eHepalibHas
COBOKYITHOCTb 00beMa /N nmoApa3aciisieTCs Ha
4aCTHU COBOKYIMHOCTH MU CJIOM (CTpAaThl)
oobema N, N,, ..., N ,takato N, + N, + ... +

N =N.




3. CTpatudumumnpoBaHHbLIU OTOOP

CtpaTbl - OZHOPOJHBIE OOBEKTHI C TOYKH 3PCHUS
CTaTUCTUYECKUX XapaKTEPUCTUK (HarpumMmep,
HaceJICHHE MO BO3pacTy JEIUTCS Ha JBC CTpaThbl — B
TPYAOCHOCOOHOM M HETPYAOCIIOCOOHOM BO3PaCTE;
OaHKM — IO pa3Mepy KamuTazna). B 3Tom  ciiydae
BBIOOPKM  HA3bIBAKOTCSA  CcmpamuduyuposaHHbLMU
(paccrnoennviMu, MURUYECKUMU, DAUOHUPOBAHHBIMIUL).



4.CepunHbin OTOOP

e [IpuemMbl cepuAHOrO 0OTOOPA UCIIOJIB3YIOTCS
111 (QOPMHUPOBAHUS CEPUUHBIX UTU SHE300BbIX
gblbopox. OHM yIOOHBI B TOM ClIy4ae, €CIu
HEO00X0IMMO 00CIICA0BATh Cpa3y "0noK' nin
CEepHI0 00BEKTOB (HaIpUMED, MAPTHIO TOBApA,
IIPOAYKIIUIO OIIPEACICHHON CEPUU HUIIH
OPEAIPUSITHS TEPPUTOPHUAIBHO-
AIMUHUCTPATUBHON €OVUHUILBI).



BcCsa COBOKYIIHOCTH JICJIUTCS Ha
CEpHH, IIOCIIC YETO MEXAHUYECCKUM
MJIM COOCTBEHHO CITy4YalHBIM
CIIOCOOOM OTOMPACTCS HEKOTOPOE
KOJIMYECTBO CEpUN. BCce e TMHULIBI
COBOKYITHOCTH, BXOJSIIHUE B
OTOOpAHHBIC CEPUHU, ITOABEPrarOTCs
CILIOIITHOMY KOHTPOJIIO.



MeTop IHoBTOPHBIA becroBTOpHbIN

oToopa

Ji ) 6 IS 1OJIU JIA CpeaHen IS 10U
cpeaHeit

Bbibopka

Cepuiinas
(rHe3m0Bast)




r — KONIM4eCTBO OTOOpPaHHbLIX CepUH

R — obLwee yncno cepum

- MeXCcepunHas gucnepcus

- MeXcepunHasi BbIOOpoOYHaa gucnepcus Ans gonm
- AONA n3y4yaemoro npu3Haka B i-ToM rpynne

- cpeaHAA BbIOOPOYHAA AONA U3yYyaemMoro npusHaka



[Mpumep:

Ha npednpussmuu 10 6puzad. A3yyaemcs
npou3seodumesisHocmb mpyoda. Ombuparomcsi 2
6puzadsbil. CpedHsiss npou3eodumesribHocmb mpyoa 1-u
6puz2adsbi — 4,6 MOHHbI, a 2-U — 3 MOHHBbI. C
eeposimHocmbio 0,9973 onpedesnnumsb npeodesibli 8 KOM.
6ydem HaxoOumbcsi cpeOHsisi Npou3eooumesibHOCMb
mpy0da paboyux aHHO20 npeonpusmusl.

t=3



OTBET:




Tununyeckass BLIOOpKa



Tunnyeckaa BbIOOpKa

CIoco0 MPOBEACHUS TUITMUECKON BHIOOPKM:

1. BCA COBOKYIHOCTb AEJINTCA Ha TUHUYECKNE TPYMNIbI

npumep / CCIIBCKOC
HACCJICHHUC \

TOPOJICKOE

2. N3 KaXKO0oW TUMNYECKOW rpynnbl OTOMpPaeTcs HEKOTOPOEe
KO/INYEeCTBO eAUNHNLL

OTO60P MOXET ObITb KaK MPOMoOpPYUOHa/TIbHbIM 00HLEMY
TUNUYECKNX TPYNM, TaK U HeMPOnopPYyUuoHasIbHbIM



Obbem BbIDOPKU

[Ipu oTOOpe, MPONOPIMOHATBEHOM O0BEMY TUIMYECKUX TPYIII, YUCIIO
HAOMIOACHUM 0 KaXKJI0W IpyIIie OnpeaeseTcs mo gpopmysie:

-00BEM BBIOOPKH U3 -l TUITMYECKOW TPYIIIIHI.

-001IHi1 00bEM BBIOOPKH.

-00bEM -¥l TUIIMYECKOM I'PYIIIBI B TEHEPAJIbHOM COBOKYITHOCTH.
-00BbEM TeHEepabHOM COBOKYITHOCTH.



Tunnyeckas BbibopKa: OpPMYyIbl

Meton [loBTOpHBIN becnoBTOpHBIN

g cpennen g nonu st cpennen g nonu

Bribopka

Tunuyeckas (pu ordoope
NMPONOPUUOHAIBLHOM 00beMYy

rpyni)




Tmnmg

eckad BbIOO

El)K Bospag

NME

3agav npegenumMm cpenHu MY>KYMH,
BCTynawwWwmx B Opak, npousBens 5%-t0 TUNUYECKYLO
BbIOOPKY:

coIl. rpyImIa JHUCJIIO0 CpEIHUIMA Cp. KB. JIOJIsL MYKIHH,

MYKYMH BO3pacT OTKJIOHEHHE | °CYNaromix 5o
BTOpO# Opak.

paboune 60 24 5 0.10
CITy>Kallle 40 27 8 0.20

C BeposiTHOCTbLIO 0,954 onpenenntb
B KOTOPbLIX OyOoeT HaxoguTbCa cpeaHun

BO3pacT MY>X4YMH, BCTynawLLux B bpak
2) OO MYX4YMH, BCTynawLwmx B Opak BO BTOpon pas.

1) npepensl,




Tunnyeckasa BbiIboOpKa: NpumMep

PeweHne. 1) CpegHunn BO3pacT BCTyMNfeHUa B Opak
MY>KYMH HaXoOUTCA B nNpeaenax



PelleHne npumepa Tunnyeckomn
BbIOOPKIA

Taknm obpasom, C BeposATHOCTbo 0,954 MOXHO

yTBEpAUTb, YTO CPEeOHMNN BO3PACT MYXYMH, BCTYNarOLLUX
B Opak, npuHMMaEeT 3HadeHusa 25,2 £ 1,2 roaa,
nnu



Tunnyeckasa BbiIboOpKa: NpumMep

PeweHue. 2) [lona MyX4uH, BCTynawwmx B Opak BO
BTOPOW pas, HaxoauTcd B npegenax



BbiBOO NO NpuUMepy TUNMYECKOW
BbIOOPKW

Takum obpasom, ¢ BepoATHOCTLIO 0,954 MOXHO yTBEpXadaTb, YTO A0S
MY>X4MH, BCTynawwmx B Opak BoO BTOpOM pas, NPUHUMAET 3HAYEHUS
14% % 6%, nnun



5. KOMOMHMpPOBaHHLIN (CTyNneH4YaTbIn )
oTOOop

MOKET COYETaTh B CE0E Cpa3y HECKOIBKO
CIIOCO0OB oTOOpa (Hampumep,
CTpaTU(PULMPOBAHHBIN W CIyYaWHBIN
WM CIyYalHbIA W MEXaHWYCCKUM);
TakKas BBIOOPKaA Ha3bIBACTCS
KOMOUHUPOBAHHOL.



2.1.Bnael otbopa

I[lo eudy  pa3znuuarTcd  HUHIAWBUAYaAJIbHBIN,
IPYIIOBOM MW KOMOHMHHUPOBaHHBIM 0TOOp. IlpHm
UHOUBUOYATLHOM ~ OmbOope B BBIOOPOYHYIO
COBOKYITHOCTh OTOHUPAIOTCS OTACIbHBIC CAWHHUILbI
TEHEPATBHON COBOKYIIHOCTH, IIPU 2PYNHOBOM
ombope — Ka4E€CTBEHHO OJHOPOIHBIC TIPYMIIbI
(cepun) €IWHHI, a KOMOUHUDOBAHHBLIU OMOOP
IpeamnoaaracT Co4YeTaHHe IIEPBOTO0 M BTOPOIO
53701 (0):3



2.2. Memodbl ombopa
[To MemoQ9dy oTbopa pasnunyaoT

1o8mMopHyro U becrioemopHyro BbIDOPKY.

becrioemopHbkIM Ha3bIBaeTca oTbop, nNpwu
KOTOpPOM rnonaBLias B BbIDOPKY egnHULa He
BO3BpaLlaeTcs B UICXOA4HYHO COBOKYMHOCTb U
B JanbHeunweM BblIOOpe He y4acTBYET; MNpu

9TOM YUCIIEHHOCTb eNHUL, reHeparbHOW

coBoKynHocTn N cokpallaeTcd B npoLecce

oTbopa.




[Ipy mOBTOPHOM 0TOOPE ITOIABIIAS B BEIOOPKY SAMHMIIA HOCC
PETUCTpAIMK BO3BPAIlaeTCS B I'CHEPAIbHYIO COBOKYIHOCTh H
TaKUM O0Opa30oM COXPaHSICT PABHYIO BO3MOXKHOCTh HapSIAy C
APYTUMH €IWHUIIAMU OBITh KCIIOJNB30BAaHHONM B JajdbHEHIICH
oporeaype OTOOpa; MmpH OSTOM YHCICHHOCTb  CHWHUII
reHepaIbHON COBOKYIHOCTH N 0CTaeTcss HEeU3MEHHOU (METoxI B
COIIMAJTbHO-PKOHOMHYECCKHUX  HCCIICIOBAHUAX  IMPUMEHSICTCS
penko). Omguako, mpu OoabmoM N (N — o) dopmynsl s
O0€CHOBTOPHOr0 OTOOpa MPUOIMKAIOTCS K aHAJIOTMYHBIM JIJIsI
IIOBTOPHOTO OTOOpa M NPAKTHYCCKH Yalle HCIIOIB3YIOTCS
nociennue (N = const).




MexaHn4yeckasi BbIDOpKa

[Ipy MexaHM4YeCKOH BBIOOPKE BCS
COBOKYITHOCTb JICIUTCS HA TPYMIIbI 110 YHUCITY
€IUHUILI, KOTOPBIC JTOJLKHBI BOUTH B BEIOOPKY,
OCJIE YEro U3 KaXkJ0M rpyInsl oToupaercs 1
equHUIA. TakuM 00pa30M MEXaHUYECKas
BBIOOpPKA MOKET OBITh O€CHOBTOPHOM. JIjd
MEXaHUYE€CKON BHIOOPKH IIPUMEHSIOTCS
(bOpMYyIIBI COOCTBEHHO-CIIY4alHOTO,
OECIIOBTOPHOTO OTOOpa



Mexanuueckasn evioopka.

* [Ip1 MeXaHHUYECKOM BBEIOOPKE BCSI COBOKYITHOCTD
pa30MBAETCS HA CTOJIBKO I'PYIIH, CKOJIBKO €IUHUIL
OOJKHO BOMTH B BBIOOPKY, 3aTE€M U3 KaXK10H
rpyniibl BeIOMpaeTcs 1 equHuIa, clieaoBaTeIbHO
MEXaHMYECKasi BBIOOPKA MOKET ObITh TOIBKO
OCCIIOBTOPHOM.

* [IpumeHst0TCS POPMYJIIbI A1 COOCTBEHHO-
CIIy4alHOM O€CIOBTOPHOM BBIOOPKH.

e Ha npakTrke MexaHn4ecKasi BHIOOpKa
OCYILECTBIISETCS OPU MOMOIIHU I1ara oToopa.






Ha npakTtuke MmexaHnyeckast BBIOOpKa OOBIYHO
OCYILIECTBISICTCS IIPU NOMOIIH TaK
Ha3bIBA€MOTO IIara 0Toopa

1) Bce equHUIIBI COBOKYITHOCTH HYMEPYHOTCS
2) OnpenensieTcs mar oToopa



3.XapaKTepmncTukmn reHepanbHON U
BbIOOPOYHOW COBOKYMHOCTW

B ocHOBe cTaTucTueCcKkmnx BBIBOIOB
IIPOBEIACHHOI'O UCCIECAOBAHMS JICKUT
pACIIPENCIICHUE CIYYaHON BEJIUYUHBI
X, HaOmonaemMbIc e 3HaUYCHUS (X, X,,
... , X_) Ha3bIBAIOTCS peanu3anusiMu
CIIy4allHOM BEJIMYMHEL X (17 — 00bEM
BBIOOPKH).



3.XapaKTepUCTUKN reHepanbHON U
BbIOOPOYHOW COBOKYMHOCTM

Pacnopeaenenue cnydyanHoOu BEIUYUHBI X
B TEHEPAJILHOM COBOKYITHOCTH HOCHUT
TEOPETUYECKNUM, UCATBHBIN XapaKTep,
a €€ BEIOOPOYHBIN aHAJIOT SIBIISICTCS
IMAUPUYECKUM PACTIPEICIICHUEM.



3.XapaKTepUCTUKMN reHeparnbHON U
BbIOOPOYHOW COBOKYMHOCTM

Hexoroprie TeopeTUYECKHE
pacHpeeiCHUA 3a/1aHbl aHAJTTUTHYECKH,
T.€. UX napamempuvl ONPEACIAIOT
3HAYCHHUE (DYHKLMH PaACIIPEACICHUS
F(x) B KaXka01 TOYKE OPOCTPAHCTBA
BO3MOXHBIX 3HAYEHUM CITYYaUHOM
BEIIMYUHEI X.



3.XapaKTepUCTUKN reHepanbHON U
BbIOOPOYHOW COBOKYMHOCTM

JI71s1 BEIOOPKH K€ (DYHKIAIO PACIpPEaCICHUS
ONpEACINTh TPYAHO, & HHOIIA HEBO3MOXKHO,
[IO3TOMY napamempsl OLECHUBAIOT I10
AMIIMPUYCCKUM JAHHBIM, a 3aT€M HX
OJICTABIISIIOT B AaHAJIUTHYCCKOE
BBIPAKCHUE, OIMMCHIBAIOIIECE TCOPETUUECKOE
pacIpeeICHUE.



3.1. HopmanbHOe pacnpegeneHue

llo ceoeil npupooe pacnpeodenenus bviearom
HenpepbleHbiMU U Ouckpemuvimu. Haubonee
U3BECHHbIM HENPEPbLBHBIM pAcnpedeleHiem
ABJISEMCS HOPMATIbHOE pacnpeoesieHue
Bvibopounvimu ananoeamu napamempos U u
0° OJi5 He20 ABNAIOMCA. CpeoHee 3HaAUeHUe

X u IMARNUPUHECKAA 6ucnepcuﬂ SZ.



3.XapaKTepUCTUKN reHepanbHON U
BbIOOPOYHOW COBOKYMHOCTMU

Cpeou Ouckpemmvix 8 COUUAIbHO-
IKOHOMUYECKUX UCCIe008AHUSX HAUDOTLee
Yacmo NPUMEHIEemcs anbmMepHaAmuUeHOe
(Ouxomomuveckoe) pacnpeoenetue.



3.2. AfibmepHamugHoe
(Ouxomomu4yeckoe) pacripeoerieHue

. HapaMemp MAMemMamu4ecko2o OHCUOAHUS IL[ moco

pacnpeoeiieHus 8blpaxdcaem OmMHOCUMENIbHY 0 BEIUUUHY
(unu 0om10) eOuHUY COBOKYNHOCMU, KOMOpble 06adarom

uzyuaemvim npusHakom X (ona obosnavena oyxeou p);
00J151 COBOKYNHOCMU, He 00/1a0arouas 3mum npu3HaxKom,

obosznavaemcs oyxkeou ( ( = [ — p). ducniepcus xe 0'2
aJIbTEPHATUBHOTO PACIIPEICICHUS TaKKE€ UMEET

OMIIMPUYECKUN aHAJIOT S .



3.XapaKTepUCTUKN reHepanbHON U
BbIOOPOYHOW COBOKYMHOCTM

B 3asucumocmu om suoa pacnpeoenenust
u om cnocoba ombopa eouruy
COBOKYNHOCHU NO-PA3HOM) BbIUUCTSAIOMCS
XapaKkmepucmuxkuy napamempos
pacnpeoeeHusl.



3.3.[donst BbIDOPKU

[osieli BbIOOPKY ik Ha3bIBaeTCsl
OTHOIIIEHHE YMCJIA eIUHUI
BbIOOPOYHON COBOKYIIHOCTH K YHUCJIY
¢ANHMIl TeHEPAJTbLHOU
COBOKYITHOCTH:

k = n/N.

n



3.4.BbibopoyHas gons

OTHOLIEHNE YHCJIA eTUHHNIL,
00/1a1AI0IIUX JAHHBIM IIPU3HAKOM
WJIM JAaHHBIM €ro 3HAYeHHueM m, K
00IIeMY YHCJIY eAUNHUI] BLIOOPOYHOM
COBOKYIIHOCTH # Ha3bIBAETCS
BbIOOPOYHOM JI0JIeH W:

w = m/n.




[Tpnmep

B maptuu ToBapa, cogepxarieu 10 ToIC.

MTYK, 0pu 4% BBIOOPKE J10JIs1 BEIOOPKHU k B
aGCOMIOTHON BeamunHe coctapiset 400 wiT.
(n = Nx0,04); eciu K€ B 3TOM BBIOOPKE
0OHapykeHO 12 OpakOBaHHBIX U3IICINUH, TO

BbIOOpOYHAas 10 oOpaka w coctaBut 0,03
(w=12/400 = 0,03 unm 3%).



e -

e}

-reHepajbHas 10

W — BbIOOpOYHAs OIS







4.0wmnbKka BbIDOPOUHOrO
HabnaeHUs

[ToCckoaBbKYy BEIOOPOYHASI COBOKYIIHOCTD
OTJIMYHA OT I'€HEPAJILHOM, TO BOSHUKAIOT

OINOKM BbIOOPKHU. 1Ipy crutomHoM H

BBIOOPOYHOM HAOJIIOICHUHA MOTYT
IPOU30MTH OIIHOKH ABYX BUIOB:
PETUCTPALMY U PEIIPE3CHTAaTUBHOCTH.



4.0wmnbKka BbIDOPOUHOrO
HabnaeHUs

Ommoku pecucmpayuy MOTYT UMETh
CAYYAUHBIU U CUCEMAMUYEeCKUU XapaKTep.
Cnyuatinble OIIUMOKYU CKIIAJBIBAIOTCS U3
MHOKECTBA PA3JIMYHBIX HEKOHTPOIUPYEMBIX
IIPUYMH, HOCIT HEIIPEAHAMEPCHHBIN XapakTep U
OOBIYHO IO COBOKYHHOCTH YPaBHOBEIIMBAIOT JAPYT
apyra (HampuMep, I3MEHEHMS ITOKa3aTelIeu
IprOOpa IpU TEMIIEPATYPHBIX KOJICOAHUSIX WIN
MAarHUTHBIX OypsiX).



4.0wmnbKka BbIDOPOUHOrO
HabnaeHUs

Cucmemamuueckue OIIAOKH
TeHJICHILIMO3HbI, TaK KaK HAPYyIIalOT
npaBuja 0T00pa 0OBEKTOB B BEIOOPKY
(HampuMeEp, OTKIIOHCHHS B U3MEPCHUSIX IPHU
U3MEHECHUH HACTPOUKU U3MEPUTEITHHOIO
IpuOOpa WM OTOOP KaXKIOM YETBEPTOU
KBapTUPHI PHU 25% BBIOOPKE B IOME C
YEThIPbMS KBapTUPAMU Ha JIECTHUYHOM
IJIOIIAIKE).



4.01wmnbka BbIOOPOYHOro HabnogeHus

OmuOKK penpe3eHTaTUBHOCTA MOPHUCYIIH  TOJBKO
BBIOOPOYHOMY  HAOMIOACHUIO.  MX HEBO3MOXKHO
M30€KaTh, MOCKOJbKY BBIOOPOYHAS COBOKYHHOCTH
HE IIOJJHOCTBIO  BOCHPOU3BOJAUT  I€HEPATbHYIO
COBOKYITHOCTh. 3HAYCHHUS BEIOOPOYHBIX MTOKA3aTEICH
OTJIMYAOTCSA OT II0KAa3arelien JTHUX K€ BEJIIMYUH B
r€HEPaJIbHON COBOKYIHOCTH (MJIH ITOJy4YaeMBbIX HpPHU
CILIOIIHOM HAOJIFOJICHUH ).



4.0Wwmnbka BbIOOPOYHOIO
HabnaeHUs

Omnodka BLIOOPOYHOr0 HAOIIOAEHUA & €CTh PA3HOCTh
MEKIYy 3HAYEHUEM napamempa B reHepaJIbHOU
COBOKYIIHOCTH M €r0 BBIOOPOYHBIM 3HAYEHUEM.

JIJ1s1 cpeqHero 3Ha4€HUs KOJIUMYECTBEHHOTO IPU3HAKA OHA
paBHa:

€l = |l — Ox |,

a 171 10 (aIbTepPHATUBHOIO IIPU3HAKA) —

8w: p—w|.



— reHepaabHas J0JIs

W  — BbIOOpOYHAs 1015

— YMCIIO €AMHMII, 00JaJA0IIUX IIPU3HAKOM B
T€HEPAJIbHOU COBOKYITHOCTH






O1munOKa BEIOOPKH — 3TO PA3HOCTh MEKIY
XapaKTEPUCTUKAMH BEIOOPOYHOM U T€HEPATbHOM
COBOKYITHOCTH.

- OWKNbKa cpeaHeu

- owmnbka nonu

PaznuuatoT cpeaHune u npeaesbHble OWnOKN

BbI6OpKMW.
- NpeaenbHas

- CpenHﬁﬁqgmmﬁnamdSKaHeKompoe
4yMncno



- TCHEpabHas CpeaHss (CpeaHss BEIUNYMHA,
KOTOpasi UMEET MECTO B T€HEPAJILHOU
COBOKYITHOCTH )

- BBIOOpOYHAs CPEIHSIS

e - 4aCToTa, - OTHEJIbHOE
3HAQUEHUE MTPU3HAKA

- TCHepabHasa aucrepcus , rae 0 —
IIPU3HAK T€HEPAJIbHON COBOKYIIHOCTH



4.0Wwmnbka BbIOOPOYHOIO
HabnaeHUs

OmunOKu BEIOOPKH CBOMCTBEHHBI TOJBKO
BBIOOPOYHBIM HAOIIOACHUAM. YeM OOJIbIIe
3TH OIIMOKHU, TeM OOJIbIIE IMIIMPUUYCCKOE
paCIIpPEaCICHUE OTINYACTCS OT
TEOPETUYCCKOIO pacOpeiCICHHUS.



O1munOKa BEIOOPKH — 3TO PA3HOCTh MEKIY
XapaKTEPUCTUKAMH BEIOOPOYHOM U T€HEPATbHOM
COBOKYITHOCTH.

- olwmnbka cpeanHen

- oWwmnbKa oonu

Pa3nuuatoT cpeaHmne n npenesnbHblie OWmnbKin

BbI6OPKMY. - NnpeaenbHas

owunodkKa,
. roe

- cpegHsaa ownbka, t — HekoTopoe
4Yyncno



Teopemnl 3akoHA OOIBIINX YMCE]T
YCTAHABIMBAIOT CBS3b MEXKIY IPEACIbHOM
OIINOKOM BEIOOPKH, FTAPAaHTUPOBAHHOM C
ONPEACICHHON BEPOSITHOCTHIO, YUCIIOM (1) m
CpeIHer OMMNOKOM BEIOOPKH ( )









Teopema JlanyHoBa

e A.M. JIAmmyHOB JI0KA3aJl, 4TO PACIIPEACIICHUE
BBIOOPOYHBIX CpeAHUX( a CIIEAOBATEIbHO, U UX
OTKJIOHEHHUM OT T€HEPAJIbHOW CPpEAHEHN ) IPH
AOCTAaTOYHO OOJIBIIIOM YHCJIE HE3aBUCUMBIX
HaOJIOACHUN TPUOJIMKEHHO HOPMAJIBLHO IIPU
YCJIOBUM, YTO T€HEPAJIbHAST COBOKYITHOCTH
00JIaaeT KOHEUHOM CPEHEH U OTPaHUYCHHOM
TIUCTIEPCUEN.



Teopema JlanyHoBa

e MaremMarnuecku TCOPEMY .H}IHYHOBa MOXHO 3aIIUCaTb
TaK.

T71e

e 7=3,14(MaTreMaTnuecKas NOCTOSHHASA);

- IpeleabHas OlInOKa BRIOOPKHU, KOTOpas JaeT
BO3MOKHOCTb BBISICHUTH, B KAaKUX IIPEACIaxX HaXOAUTCS
BEJIMUYMHA T'€HEPATBHON CPEIHEM.









4.0Wwmnbka BbIOOPOYHOIO
HabnaeHUs

[lapaMeTphbl SMIIUPUYECKOTO PACIIPENCIICHUSA
X ¥ 52 ABISAIOTCS CIIy4YarHbIMU
BEJIMUMHAMHU, CJI€I0BaTCIbHO, ONINOKH
BBIOOPKH TAKKE SBJISIFOTCS CITyYaHBIMU
BEJIMUMHAMM, MOT'YT IPUHUMATh J1J1s1
pPa3HbIX BEIOOPOK pPa3HbIC 3HAUCHUS U
[IOPTOMY HOPUHSITO BEIYUCIISITE CPEOHIOIO
OUIUDKY.



CpenHAA oNOKa BbIOOPKK



CpenHAA oNOKa BbIOOPKK

BBIPAXKAECT CPEAHEE KBAAPATUUECKOE OTKIIOHEHHUE
BBIOOPOYHOM CpEeAHEN OT MAaTEMATHYECKOIO
OKUJIAHMS. DTa BEJIMUMHA IIPU COOIOACHUM
MPUHIIMIIA CTYYAMHOTO 0TOOpa 3aBUCUT MPEKIE

BCEro OT 00beMa BEIOOPKH N M OT CTEIICHU

KOJI€0JIEMOCTH MPHU3HAKA: YeM Oobiie N 1 yem
MEHBIIIEC Bapualys Mpu3HaKa (CJIea0BaTeIbHO, 1

3HaueHHe G2), TeM MEHbIIIE BEIMYNHA CPEaHeil
OIIMOKH BHIOOpKH M.












IIpenenbHas ouIMOKa BBIOOPKM
11 HEKOTOPBIX CITIOCO00B
dopmmpoBaHVIA BBIOOPOYHO
COBOKYITHOCTH



MeToa I1oBTOpPHBIM becnoBTOpHBIN

oToopa

IJIS CPeAHed | JJIs A0JIH JISE CpeaHen IS TOJIU

Bbibopka

Co0cTBeHHO-
cJly4alHas1 U
MeXaHN4YeCKas




Meton I1oBTOpPHBIM becnoBTOpHBIN

oTboopa

IJIS CPeAHed | JJIs A0JIH JISE CpeaHen IS TOJIU

Bbibopka

Co0cTBeHHO-
cJly4alHas1 U
MeXaHN4YeCKas




MeTop
oTbopa

IloBTOpPHBIN becnoBTOpHBIN

IJIS CPeAHed | JIs A0JH IJIsE CpeaHen IS 1OJIU

Bbibopka

Tunuyeckas
(mpu  mpomop-
HMOHAJIbHOM
00béMy rpynm
oTdope)




MeTop IHoBTOPHBIA becroBTOpHBIN

oToopa

Ji ) 6 IS 1OJIU JIA CpeaHen IS 10U
cpeaHeit

Bbibopka

Cepuiinas
(rHe3m0Bast)




6. HeoOxomnMpeIn
00BbEM BBIOOPKH









3azada

B ropoge 2000 cememn.
Ilpenriosaraercss mpoBecTu
BBIOOpOUHOeE
o0csIeJoBaHME MEeTOJ0M
CJIy4artHOM 0eCIIOBTOPHOM
BBIOOPKM [1JIs1 HAXO0>KIE€H M
CpedHero pasMepa CeMbI.



Onpenenuth HEOOXOAMMYIO

UM CJIEHHOCTh BBIOOPKM

[PV YCJIOBUM, YTO C
BepOoATHOCTHIO 0,954 o1mmbka
BBIOOPKM He IpeBbICUT 1
yeJsiOBeKa [pU CpeJHEM
KBaJpaTu4vecKOM OTKJIOHEeHVN
3 uesi0BeKa.



PopmyAaa




Penrenue




HUcxoaHbIe ZaHHBIE




4092000

n=—————=36
20009 1+4+9

Heo0xoaumo o0cj1e1oBaTh He MeHee 36
ceMeM.



OCHOBHbIE BbIBOAbLI




