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N3ydenue nupopmauu

O MACCOBBIX COIIUAJIBHO-3KOHOMMNUYCCKUX SABJICHUAX

1. OCHOBHbIE NOHATUA U KaTeropum

CTaTUCTUKH




e, ) YTto Takoe «CTaTUCTUKA»

OTpacnb NpakTU4eckon AesaTenbHOCTU no cbopy,
0bpaboTKke, aHanNM3y n MHTEpPNpeTaLnm MacCcoBbIX
coumanbHO-9KOHOMMYECKNX SIBIEHUIA N NPOLIECCOB

COBOKYMHOCTb LNMPOBLIX AaHHbLIX, NpeaCcTaBdeMbIX B
"+ OTYETHOCTW NPeanpuUAaATUA, opraHn3aumnn, oTpacrien

9KOHOMUKM, NyBrMKyemMbix B COOpHMKaX, CripaBoOYHMKAX,
NepnoanvecKkux N3agaHusx

OTpacnb 00LWEeCTBEHHbIX HAyK, cneunarnbHas Hay4YyHas
N IncumnnnHa, nsyvaemas B y4eOHbIX 3aBegeHUAX




{2 YTO 1 KaK usyvyaeTt cTaTUCTHKA

Crtatuctuka

N3y4HaeT

-

\_

MaccoBble coLmanbHo-
39KOHOMUYECKME ABNEHNA U
NpoLecchbl NPy NOMOLLN
CTaTUCTUYECKUX NoKasaTenen,
NX KONMYECTBEHHYO OLIEHKY B

BpeMeEHU

\

KOHKPETHbIX YCITOBUAX MECTa U

MeToabl

CTaTUCTUKIA

MeTon c6opa nHbpopMaInU

/

MeToa cBOAKHY U
TPYIIIUPOBKH

Meron pacuéra
0000IIIAIOIIUX [TOKA3ATEAEH




e Tpu aTana uccnegoBaHus

|. CTaTuctmnyeckoe HabnwgeHmne

Il. CBOAKa n 0bpaboTka nHpopmaunm,
pacyeT obobLaroLLmMX noKkasaTernen

I1l. AHann3, obobLweHune u
MHTEpNpeTauua NonyyYeHHbIX
pPe3ynbLTaToB




CraTtucTtuueckas COBOKYIIHOCTb.

MHOXEeCTBO 00BEKTOB, DJIEMEHTOB, IBJIEHUN
Y €IMHHUILL, OObEINMHEHHBIX OOIIUM
CBOMCTBOM, CBSI3bI0 Y MI3MEHSIOIINXCS B
npejienax 3Toro CBOMCTBa

CraTuctuueckas COBOKYIIHOCTD

Ha3zbiBaeTcst 01AHOPOHOM, €CITA OOVH WU
HECKOJIBKO M3y4aeMBbIX CYIIIECTBEHHBIX
MPU3HAKOB €€ 00BEKTOB SIBJISIOTCS OOIIMMU
JUISI BCEX €OUHHIL

e, CtaTucTuyeckas COBOKYNHOCTb

Ennnuna coBokynmHOCTH:

* Hepnenumplil nepBUYHBIN 3JIEMEHT, HOCUTEIIb
CBOICTB M3y4aeMOTO SIBJICHUS UJIU IIpolecca

['pyniia equHUIT COBOKYITHOCTH

* HecKonbKo 21€MEHTOB, €MHHUI] COBOKYITHOCTH,
00BEIMHEHHBIX O0IIIEl CBSI3bI0, CBOMCTBOM

BapI/IaHI/IH CTATUCTUYCCKOI'O ITPU3HAKA UJIN
I10Ka3arTciist

* Pa3nuuue B 3HAYCHUAX OJHOI'O 1 TOI'O XK€
ITPpHU3HAaKa y pa3HbIX CIUHUIL COBOKYITHOCTHU



NE Knaccudumkauma npusHakoB B CTaTUCTUKE
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JIOCTOBEPHOCTH M MOJIHOTA HH(OPMAITUH

2. CtaTuctuyeckoe HabnrogeHue




CTtaTucrtunyeckoe HabnrogeHue

Cratucrtuka

e Llenn n 3agayun nccnegoBaHus

Cpok HabnogeHus -
BpeMsi OT Hayana gao
OKOH4YaHus cbopa
nHcpopmauun,
cBefeHuu o6
M3y4YyaeMoM SIBNieHUN

NMnaHomepHOCTbL-
noaroToBKa u
pa3paboTka nnaHa
CTaTUCTUYECKOrO
HaGnoageHus

Bbi6op BpemeHu n
MecTa
CTaTUCTUYECKOrO
HabnoaeHus

NHCTpymeHTapum

e IHCTpyKUKMS, hopmynsap, obpasubl
3anonHeHus

OObeKkT HabnaeHUs

* Boibop obbekTa

COop aaHHbIX

e [1lepBUYHbLIN KOHTPOSb

O



KoHTponb HabnoaeHunsa

Fpynna YucneHHoc | lMpuHAaTt | YBoneHo | YucneHHocT
paboTHMKO | Tb Ha o b Ha KOHeL,
B CECET o) roga

roga

ApupmeTnyeck

Bl 25 2 4 21

A
M M UTtoro 140 14 12 142

e  Qamuiua Unbuu

Jlormyeckumn « Viws Cepreii

e OrtyecTBO AlleKCEEBUY

* Ilonxen

*  Bospact 10 ner

e (CeMeHHOE MOJIOKEHUE BJIOBEI]
*  OOpazoBanmue BEICITICE

° Hctounuk CPCACTB CyHICCTBOBAHU IICHCHUA
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* BkiIroueHHUA B TEKCT;
e 3aHeceHHE B TAOJIUIIEL;
* I'paduyeckoe nzo0OpaxeHue

3. DopMbI NpeacTaBreHNs CTaTUCTUYECKUX

AaHHbIX
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e BknioueHue B TeKCT

* Bo BiaamuBOCTOKE BETXUM U aBApUUHBIM JKAJIBEM IPU3HAH
571 nom oO1eii rwionansro oonee 133 THIC. KB. M
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-y 3aHeceHMeBTabnMubI

ToBapbl u ycnyru LleHbl 2004 LleHb! 2005 O61LEM 2004 O61LEM 2005

ToBapbl

ANNTEnNbHOro 62 60 540 640
Nnofib3oBaHus

[MpoayKThl 70 70 365 390
VPEEEIEAA =1 110 100 215 240
pacxopl

Kunbé 130 150 200 190
HEBIRERE 330 390 160 165
obcnyxmBaHue

Pa3sneyeHuns 430 430 141 142.5
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N ] Buabl rpacdhmnyeckux nsobpaxeHum

ToyeyHble

CTtonbukoBble
(fTuctorpammol)
JlnHenvatble
CeKTopHbIE
(KpyroBebie)

Ouarpammbl [1110CKOCTHbIE

JInHEenHble

KapTorpammbl OB6BLEMHbIE

[Mpoune

N3o0bpakeHunmn

KapToguarpamm DUrypHBIE

X
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«» CBojka npocras

s CBOJIKa CJIOKHAS WJIU CTaTUCTHUYECKAs

4. CBoaKa v rpynnmpoBKa
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Ne ] YT1o Takoe cBoaka?

CBofka — cTagus, Ha KOTOPOW OCYLLIECTBNSETCSA
cucTemaTusauus NepBUYHbIX MaTepuarnos
CcTaTUCTMYECKOro HabnoageHus

CBefoeHune pesynsTtaTtoB HabnoaeHna B Tabnuubl ¢
NOACYETOM ODLLUMX NTOrOB

Cuctematmnsaums n rpynnmpoBka LMpoBbIX AaHHbIX,
XapaKkTepuctmka odpasoBaHHbIX FPynn CUCTEMOWN
nokasarenemn, NoaCc4ET COOTBETCTBYIOLLINX UTOTOB U
npeacTaBrieHne pe3ynbraToB CBOOKN




Ne ] 'pynnupoBka

* Ipynnuposka - Tunonornyeck
— TIpoIecc 0Opa3oBaHUs TPYIIT HA OCHOBE
pa3I[eJI€HI/I$[ CT&TI/ICTI/I‘ICCKOfI COBOKYHHOCTI/I aﬂ

Ha YaCTH 110 CYIIICCTBECHHBIM JIJIs1 JAHHOTO
WCCJICIOBAHMS IIPH3HAKaM, KOTOPbIC
HA3BIBAIOT 2PYHRUPOBCOUHBIMU

CTpyKTypHas

AHanntTnyecka
4
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ok Buabi rpynnupoBoOK

Tunonornyeck AHanuTn4yecka
CTpyKTypHas
dA 4
8= ] )
. KayeCTBEHHO PacuneHeHune
pasHopoAHoOM oAHopoAHOM Ka4yeCTBEHHO
COBOKYMHOCTH Ha COBOKYMHOCTU Ha OAHOPOAHOW
Knaccbl, counanbHO- rpynnbl € LienbIo COBOKYMHOCTU Ha
kel b e Gl W3Y4eHUs CTPYKTYPbl rpynnbi ¢ Lienbto
TUNbI, OQHOPOAHbIE COBOKYNHOCTH N3yyeHus
rpynnbi eanHuu B (ucnonb3yemblie B3auMoOCBsi3en
A G L LT nokasarenu - fons, npusHakoB
npaBMNamMn Hay4HoM

\_ YAenbHblli Bec) ) \_ J
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e, ) OcobeHHOCTH aHaNUTUYECKNX rPynnMpPoOBOK

* OcHOBHas 3ajJ1a4a:
— ®dakrop
— Pesynprar

e DaKTOPHBIN NPU3HAK ABIAECTCA IPYIIIUPOBOYHBIM

e Jlnd pe3ynpTaTuBHOIO NOACYUTHIBAKOTCS
CpEIHUE 3HAYECHUS B IpynIiax
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a2k Mpumep CTPYKTYPHOW rpynnupoBKHU

YaenbHbIU Bec

Mpynnbl 3aBOAOB NO BbIpy4Ke OT

Yucno 3aBoaoB 3aBoAoB Mno
peanusauuun (MnH. pyo.) rpynne
2.6 3.6 6 30%

3.6 4.6 9 45%
4.6 5.6 1 5%
5.6 6.6 1 5%
6.6 7.6 3 15%

UToro: 20 100%
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Tp Mpumep aHaNUTUYECKOW FPYNNUPOBKN

MpnbbLINL NpeanpPUATUS
B cpegHeM no rpynne,

pynnbl 3aBOAOB NO BbIPY4YKe OT peannsauumn, MiH.

PYo. TbIC. py©O.
2.6 3.6 1335.33
3.6 4.6 1452.00
4.6 5.6 1402.00
5.6 6.6 1512.00

6.6 7.6 1448.67
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5h NMpumep TUNONOrM4YecKomn rpynnUpPoOBKN

pynnbl npeanpuaTum O6Lem

no popmam NMPOMBbILLSIEHHON
X0351IMCTBOBaHUSA npoAyKUUU, MIH. pyo.

[ocynapcTBEHHbIE C
TpaauLUMOHHBbIMN 405.5
dopmamu ynpasrneHumd

ApeHaHble 19

KoonepatuneHble 30
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Mprmep aHaNUTNYECKOW rPyNnNMPOBKU HA OCHOBE TUMOSTIOrMYeCKOM

pynnbl npeanpuatumn | CpenHas 3apaboTHas
no popmam nnarta Ha
X0351IMCTBOBaHUSA npegnpuaTum, pyo.

[ocynapcTBEHHbIE C
TpaauLUMOHHBbIMN 2405.5
dopmamu ynpasrneHumd

ApeHaHble 3319.8

KoonepatuneHble 5630.6

23



1. BbI6op rpynnMpoBOYHOro
npusHaka

2. Pacuét uyncna rpynn

3. PacyéT wara nnv anuvHbI
MHTepBana

4. NMocTpoeHne MHTEpBanoB

5. MoacyeT YNCNEHHOCTU rpynn

6. Pac4éT yaenbHbIX BECOB AN CTPYKTYPHbIX
rpynnMpPoOBOK UMK CPeAHUX 3Ha4YeHUI NpU3HakKa
B rpynne gns aHanuTu4Yeckmx

7. MNMocTpoeHune Tabnuy
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Ctatucrtnyeckue pPAAODbI — KﬂaCCMCbMKaLIMFI

CTtaTtucrtunyeckue psabl

ATpUOYTMBHbI

BapunaLmnoHHble paabl e psgbl

HecrpynnmupoBaHHble gaHHble CrpynnupoBaHHble AaHHbIE

[MepBUYHbIE PaHXnpoBaHHbIe [AVCKpeTHbIe NHTepBanbHble




Ne ] NMpumep psapa

Crax Crax Crax
paboThl padoThbl padoThl

1 7 11 8 21 8

2 3 12 6 22 8

3 3 13 7 23 7

4 2 14 7 24 8

5 5 15 8 25 9

6 7 16 5 26 10

7 8 17 6 27 11

8 12 18 6 28 10

9 19 5 29 9
10 20 9 30 8
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Ik dopmyna Ctépaxeca

¢ [lpaBusio CTépmxeca — 3MIUPHUYECKOE NIPABUJIO ONpe/ie/IeHUSI ONNTUMAJIbHOTO KOJIMYeCTBAa UHTEPBaJIOB, Ha
KOTOpbIe pa3buBaeTcsl HabJI0aeMbli IMalla30H U3MEHEHUS CJIy4YalHOU BEJIMYMHBI IIPU IIOCTPOEHUHU
TUCTOrPaMMBbI IJIOTHOCTH €€ paciipe/iesieHrsl. Ha3BaHO 110 UMEeHU aMepUKAaHCKOro cTaTUCTHKA ['ep6epTa
Crépmxeca (Herbert Arthur Sturges, 1882—1958).

*  KosinuecTBO UHTepBaoB n onpejensercs kakn = 1 + [log, N], rae N — ob1iee 4ynci0 HabI0AeHUM
BEJINYUHBL.

*  YacTo BcTpedaeTcs 3alUCaHHbIM Yepe3 JlecATUIHbIN Jorapudm: n = 1 + [3.3221g N].

—  OcHOBaHHEM JJIl HETO CIY)KUT OL[eHKA KOJIM4eCTBA COOBITHI C pa3HbIMU BEPOSATHOCTAMHM B CXeMe UCIIBITAaHUH BepHy 1Iu JIMTeIbHOCTBIO B
n — 1 atan. Ec/iu uMeTCS cepuM UCIIBITAHUH C 2 a/IbTePHATUBHBIMU HCXO/aMH C IOCTOSHHOM BEPOATHOCTBIO KAXKJ0T0, TO YUCJIO BU/IOB
Cepuii, rjie B COCTaBe UMeeTCsl K UCX0/J0B, IPUHUMAIOIIUX [IEPBOe U3 a/IbTePHATUBHBIX 3HAYeHUH, U, COOTBeTCTBeHHO, (n —k — 1) —
IpUHUMAaKIUX BTopoe, paBHon (oT k = 0 g0 k = n — 1), a obmee yucno cepuit N = 271,

—  Ecsiu annpoKcUMHUpOBaTh 3HAa4eHUA HAa6JII01aeMOM C/Iy4alHON BeJIMYUHBI pe3y/IbTaTaMH CI0KEHHUS CIy4aiHO BBINAAAIOIUX B CEPUH
WCIBITAHWHI 3HAYeHUH AByX yuces a u b (Hanpumep, 0 u 1), COOTBETCTBYIOIIMX UCXOAaM CXeMbl BepHYJIIH, TO KaXKI0H CepUU UCTILITAHUN
copepxaieii k HCXoA0B ¢ pe3ynbTaToM @ U n — k — 1 ucxoaoB ¢ pesyabtaTtoM b 6yzet coorBeTcTBoBaTh cyMmMaka + (n — k + 1)b.
KonuuecTBo pazninuHbix 3Ha4eHui (B paccmatpuBaeMom cayyaea(n —1),a(n —2) + b, ...,a + b(n — 2),b(n — 1), ansa mape1 0, 1 —
0,1,2,..n — 1) 6ygeT paBHO KOJIUYECTBY IOC/IEA0BATEIBHOCTEH C pa3/IMYHBIM YUCJIOM UCXOA0B N. T.0., €C/IU CTABUTH 33/1a4y, YTOOBI Ha
KaXK/[blil HHTEPBAJI MeXy a U b IPUXOJUIOCh B CPeHEM He MEeHbIIIe OJHOTO 3HAUeHUSI CYMMBI, 2 3HAYUT U He MeHbllle OJHOH CepUu
HCIBITAHUH, MOZIeTUPYIOLel ToJIydeHUe CIy4aiHOH BeIMYHHBI, TO YUCJIO 3TANIOB B CEPUH, PABHOE YUCJIy HHTEPBAJIOB, HA KOTOpBIe
pasbuBaeTcs AUaNa3soH U3MeHeHUs HabJII0/JaeMbIX 3Ha4eHUH, I0/DKHO 6bITh He 6oubiue, yemn = 1 + [3.322 Ig N].Pacupegenenue
HOJIyYUBIINXCSI BeJTUUUH (pacnpesenenue bepHyiau) annpokcuMupyeTcs npu 60bmux N HOpMalbHEBIM paclpeieIeHUEM COTJIACHO TeopeMe
MyaBpa — Jlanaca, 4To JaeT OCHOBAHUS IIPU NPEATIOIOKEHHUH O 6JIU30CTH paclpeieieHUsI UCCIeyeMoi BeTMYUHBI K HOPMaTbHOMY H,
COOTBETCTBEHHO, K alIIPOKCUMHUPYEMOMY UM 6MHOMHATBHOMY IPUMEHSITh OL[€HKY KOJTHYeCTBa HHTEPBAJIOB Pa36HeHUsI COOTBETCTBEHHO

- e
TAMUIITAATDY AT TAAMLIV TUEHATVNATIILIV SIIAITALIMIT TTd NAATTNATA TALTIIa Ranounnir 11mA mMnubAnuT v mnapu no (man maurana
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e, AunckpeTHbIN U UHTEepPBanNbHbLIU PAAbLI

Yucno
Crax paboTbl,
paboTHUKOB,
nert — Yucno
Fpynnbl paGbOTHMKOB NO CTaxXy, neT paboOTHUKOB,
2 1
3 2 2 4 5
4 2
4 6 6
5 3
6 3 6 8 12
7 5 8 10 5
8 7
10 12 2
9 3
30
10 2
11 1 dopmyna Crepgpkecca k = [1 + 3.322 - 1g(n)]
12 ! k=[1+3322-1g30] =5
30

p_l2-2_
5 28




