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® AKTyanbHOCTb paboThbl CrieayeT 13 Toro, YTo annapar
MaTemMaTM4eCKkou CTaTUCTUKN ABNAETCHA N3YMUTENbHbLIM
MO MOLLHOCTU U TMOKOCTU MHCTPYMEHTOM A1
OoTCenBaHUA 3aKOHOMEPHOCTEUN OT CIly4anHOCTEMN.
ccnenoBaTento oba3aTenbHO Heob6xoanMmo
HakannmeaTb MHpopMaLo 06 okpykatoLem Mupe,
NblTadACb BblAENMNTb 3aKOHOMEPHOCTU N3 CITy4YanHOCTEN

@ Uenb: nccnegosaHune pesynsratos EI'Q metogoamu
MaTeMaTUYECKON CTATUCTUKMN.

® 3apaum: - PackpbiTb MOHATNE MaTEMATUYECKOW
CTaTUCTUKU

-N3yunThb NepBUYHbIE CTAaTUCTUYECKME OaHHbIE
pesynesraTtoB EIOD

- CpaBHuTb pesynberatbl EI'O no rogam, ¢
MOMOLLbIO MaTeMaTU4YeCKON CTaTUCTUKU

- CnporHo3npoBaTb pe3ynbraT Ha 2009 T.



® O61BbeKkT nccnepgoBaHuA: pesyneraTtbl EIO no
MaTtemMartuke no rogam yvawmxca 11 krnaccos
benoropckon ruMHasuu.

@ [llpeameT nccneagoBaHusa: MeTOAObI
MaTeMaTU4YeCcKom CTaTUCTUKMN.

® MeToabl uccnegoBaHuUSA:

- paboTta ¢ Hay4YHO-MeTOANYECKON
nuTeparypou;

- U3y4YEHUE OOKYMEHTALMU NO
pesynstatam EIO;

- MOACYET;
- obpaboTKka gaHHbIX.



CtaTncrtuyeckue gaHHble

Tabmana 1. [loxy4ennbie 62761 10 MaTEMATHKE 110 F0AM
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CtaTncrtuyeckue gaHHble

Taomuua 2. CpaBHeHHE CTATHCTUYECKHUX JaHHBIX

2008 2007 2006 2005 2004 2003
cpepHee 46,71 63,36 64,6 61,86 | 69,467 66,563
aucnepcuna 171,14 | 142,86 | 70,25 | 78,9011 | 52,838 79,196
CTaHA OTKAOH 13,08 11,95 8,38 | 8,88263 7,269 8,8992
meauaHa 45,5 64 67 61 67 66
Mmoaa 39 52 66 56 60 59
aKcuecc -1,53 -0,71 0,21 | 2,71783 | -0,8763 -0,454
KBaap OTKNOH 2224,86 | 1857,21 | 1334,8 | 1025,71 | 739,73 1187,9
acummeTpuna 0,049 -0,15 -1,01 | 1,33833 | 0,4588 0,4747




CpeaHunu 6ann

CpenHee (omeHka cpeaHero, BbIOOPOYHOE

cpeaHee) — CyMMa 3HAQUYCHUNM TIEPEMEHHOM,

m 2008 . .
JeJIeHHas: HA n (YUCJIO 3HAYEHUN MEPEMEHHOM ).

m 2007
w200s | Ecmu Bbl mmeere sHauenus X(1), .., X(N), To
w2005 | (popmyJia Ajisi BBIOOPOUHOTO CPETHETO UMEET BU/I:

2004

Zl 1% Xp+xp++xp
N N

2003 X =

cpeaHee

Cambin BbICOKUM cpeaHun 6ann obin 4OCTUrHYT B 2004 roay, TaKxe
ObIn Bcnneck B 2006 roay. B octanbHbIX criyvyasx BUgHa TeHAeHUUA
K CHNXXeHUIo cpeaHero 6anna. Hambonee HU3KuU cpeaHumn 6ann
ObIn yctaHoBneH B 2007 u 2008 roaax.



Oucnepcus

Aucnepcust BBIOOPKH WIH BBIOOpOYHASK

aucnepcus (0T aHIJIMHUCKOro  variance) — 5TO Mepa

HN3MCHYHMBOCTH r[epeMeHHOﬁ. TepMI/II-[ BIICPBEIC

BBEJICH Gumepom B 1918 roay. BreiGopouHas
2008
JIUCTIEPCUSI BBIUMCIISIETCS IO (POpPMYIIE:
m 2007
N _2
2006 _ 2 Ga®)
m 2005 o = N
2004 _
2003 rjae X — BBIOOPOYHOE CpeJaHeE,

N — umciio HaOmo AeHU B BEIOOPKE.

I[chepcnﬂ MCHACTCA OT HYJIA T0 OE€CKOHEUYHOCTH.

Aucnepcusa

Kpaithee 3nHauenme O  oO3HayaeT OTCYTCTBHE

HU3MCHYMBOCTH, KOT' Ja SHA4YCHUA nepemeHHofI

ITOCTOAHHEBI.

Hun3koe 3Ha4yeHUe Ancnepcumn xapaktepmsyeTt XOpoLUUU
pe3ynekraTt. Takke Kak U B npeAabiaylieM criyvae, nyJwme
nokasaTtesiv ObIniu 4OCTUrHYTbI B 2004 1 2006 roay. B nocnegHee
BpeMs pe3yrbTaTthbl YXyALIAKTCA.



CtaHpapTHOE OTKIIOHEeHUue

W 2008
W 2007
2006
2005
2004
2003

CTaHA4 OTKJ/IOH

CraHgapTHOE OTKJIOHEHUE, CpeaHee KBaApaTHYHOE
oTkyioHeHue (ot anrmmiickoro standard deviation)
BBIUNCITIETCS KAaK KOPCHb KBAAPATHBIA M3 JAHCICPCHH.
YeM BBIIIE TUCIEPCHS HUITH CTAHAAPTHOE OTKJIOHEHHE,
TeM CHJbHee pa3OpocaHbl 3HAYEHHUS IEePEeMEHHOM

OTHOCHTEJIBHO CPEIHETO.

63KCH — \/E

CtaHgapTHOE OTKITIOHeHMe TaKxke NnoATBepXKaaeT Haluun
npeabiaywme pesynbrathbl, 2006 1 2004 rogoB. Camoe 6onbLuoe
OTKJIOHeHUue umeeTcs B pe3ynbratax 2006 roaa.



MeauaHa

01Ty

m 2008
| 2007
m 2006
W 2005
2004
2003

meflnaHa

Mennana pa30uBaeT BHIOOPKY Ha JIBE PaBHBIE YAaCTH.
[TosoBHMHA 3HAYEHMIT IEPEMEHHOM JIEKUT

HIDKE MEIMaHBbl, IM0JIOBUHA — BBILIE.

Meanana 1aet o01ee npeacTaBIeHuUE o

TOM, I'’I€ COCPCAOTOUYCHBI 3HAUYCHHA HepeMeHHOﬁ.

MeaunaHa nokasbiBaeT, YTO OOy4YeHue B LLUKOSie naet
cTabunbHo. ApKo Bbipa)xeH HU3KUN pe3ynbTaT No

AaHHbIM 2008 roaa.



Mopaa

Mopaa npexcrasnser co00i MAKCHMATBHO YacTO

BCTpEYaroIeecs 3HaueHue nepeMeHHon. ClIokHOCThb

W 2005 B TOM, YTO PeKas COBOKYITHOCTb UMEET €INHCTBEHHYIO
m 2007
moxy. (Hampumep: 2, 6, 6, 8,9, 9,9, 10 —moma = 9).
m 2006
= 2005 Ecnu pacupenenenne ©MeeT HECKOIBKO MOJI, TO TOBODAT,

2004 | YTO OHO MYJIETHMOJAILHO UM MHOTOMOJAIEHO (MMEeT

2003 | nBa wam OoJIee KIIHKaY ).

Mopaa noka3sbiBaeT, YTO caMbi BbICOKUX 6ann Obin
AOCTUTHYT B 2006 roay. Cambin HU3KMN 6ann B 2008

roay.



JKcuecc

dKecmecc — BTO Mepa  KPYTOCTH  KpPHUBOM

PaACIIpCACIICHMSL.

DKCIIECC paBEeH:

o 1(xi_?c)‘1
1= N
m 2008 E., = — 3
X 0.4

m 2007
m 2006
5 2005 KpuBas pacnpeaeiieHusT MOXET ObITh OCTPOBEPITUHHOM,

2004 IIOCKOBEPINIMHHOM, CpeJiHe BEpPIIMHHOW. OTHU dYeThIpe

2003 MOMCHTA COCTABIIAKOT Ha60p OCO6CHHOCTGI>'I pacnpez[eHeHm[

IIpHU aHaJIn3<C JaHHBIX. I[J'ISI HOPMAJIbHOI'O pacCIIpC AC/ICHUA

A=0  E=0.

Mo anarpamme 3kcuecca MOXHO caenaTtb BbIBOA, UTO CaMbiu
yAadHbIU rof - 2006r. CambiM Heyaa4YHbIM OTHOCUTESTbHO
3Ha4YeHuUA IKcuecca aBnsaeTcd 2005 roa, T. K. pe3ynbraT Aan
BbICOKOE OTKIIOHeHue oT 0.



AcummeTpua

AcuMMeTpusi — DTO CBOMCTBO  paclipejieIeHus
BBIOOPKH, KOTOpPOE XapaKTepu3yeT HECUMMETPHUYHOCTH
paciipejieIeHusl CTaHJapTHOW BBIOOpKU. Ha 1pakTuxe
CUMMETPUYHBIE pAacIIpe/IeJICHUs] BCTPEUAIOTCI PEJIKO U

9TOOBI BBISIBUTL U OIICHUTL CTCIICHL aCMMMCTPHUU, BBOJAT

CIIE AYIOIIYIO MEPY::
ZN (x i _E) 3
A . i=1 N
S 0.3
Acummerpus OLIBaeT IIOJIOKUTETLHOM "

OT‘pI/IL[aTeJIbHOfI. IlonoxxurearHas CABHUTaCTCsd BJICBO, a

OTpHUIIaTCIILHAaA — BIIPaBO.

OTpuuaTenbHas acMMMeTPUs BUAHA B pe3ynbkraTax 2006 v
2007 rr. OcTanbHble AaHHble aCUMMETPUN ABNSAIOTCA
NONOXUTENbHbLIMMW.



®

BbiBOA

UccnepnoBaB pe3ynbrathl caauv END no matemartuke no
rogam, Hanbornee ygayHbIMU U NPOAYKTUBHbLIMU B 3TOM
nraHe ABNAKOTCA 2004 1 2006 rr. Camble HU3KUE pe3ynbraTthl
nokasanu 2007 n 2008 roa. B nocnegHee BpemMs TeHAeHUUSA
naeT K CHNXKeHUIO 3HaHUU yYallmuxcsl, criegoBaTernbHO, K
Oonee HU3KMUM pe3yribTaTaMm.

CambIn BbICOKMM cpeaHnM 6ann Obin AOCTUTHYT B 2004
roay, Takxke Obin Bcnneck B 2006 roay. B octanbHbIX
cny4vasix BUAHa TeHAeHUUs K CHUXKEeHUIo cpeaHero 6anna.
Hanbonee HM3knm cpegHuun 6ann ObIN yctaHoBrEeH B 2007 U
2008 ropax.

Hu3koe 3HaYeHne gucnepcumn xapakrepusyeT XOpoOLUUN
pe3ynbrat. Takke Kak U B npeabiayLliem crniydae, nydiume
nokKasaTtesnu Obinu AOCTUrHyThI B 2004 1 2006 roay. B
nocrniegHee BpemMs pe3ynbrathbl YXyALLAlOTCA.

CtaHpapTHOE OTKIIOHEeHMe TaKXe NoaTBepXaaeT Haluu
npeabiaywme pesynbraTtbl, 2006 U 2004 rogoB. Camoe
OonbLIoe OTKIIOHEeHUe nMeeTcs B pe3ynbraTtax 2006 roga.

MeaouaHa noka3biBaeT, YTO o6yqe|-me B LLWKOJ1e naet
cTabunbHo. ﬂpKO BbipaXeH HU3KUu pe3ysibrtat Nno AaHHbIM
2008 roaa.



Mopga nokasbiBaeT, YTO caMbi BbICOKMW 6ann ObIn
AOCTUTHYT B 2006 roay. Cambin HU3KMK 6ann B 2008 roay.

Mo anarpamme akcuecca MOXHO caenaTtb BbIBOA, YTO
caMbI¥ yaauHbIU rof - 2006r. CambiM HeyaAaYHbIM
OTHOCUTENbHO 3HA4YeHUSA 3KcLecca saABnsieTcs 2005 roA, T. K.
pe3ynbTaTt gan BbICOKOe OTKNoOHeHue oT 0.

B 2008 roay npoun3oLusio CHMUXxXeHue BTOpMYHoro 6anna 3a
3K3aMeH, T. €. 32 TaKoe Xe KONIM4eCcTBO 3ajaHUMN KoTopoe
ObINo NpeaycMmoTpeHo B 2007 roay, AaBanv MeHbluee
Konn4yectBo 6ansnoB. ATOT (paKT He YYUTLIBASICA B Xo4e
noacyetoB. CnegoBaTenbHO, pe3ynbraTt B 2008 roay MoXeT
ObITb Bbille, YeM 3TO OTPaXeHo B paboTe.

Mo AaHHbLIM pe3ynbTaTam BUAEH NPOrHO3 pe3ynbTaToB
El3 B atom roay. lNo cratuctuke nnaHupyetcs 6onee
HU3KWUN pe3ynbTaT, HO 3TY CUTyaL o MOXHO NeperioMUTb,
eclnu y4yawimecs 6yayT cepbe3HO roTOBUTCA K 3K3aMeHaM.
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ApXMBHbIEe OaHHbIe.



