CrarucTuueckue
pacnpeaejJeHuss U UX
OCHOBHBIE
XaPAKTEPUCTUKH



Paznnuus HHIMBUAYAJIbHBIX 3HAYCHUN
[IPU3HAKA Y €IUHUIL] COBOKYITHOCTH

HA3bIBAIOTCS gapuauieid NPU3IHaKd.

OHa BO3HMKAaET B pesynbraTe Toro, Yto
nHaOnBuAayanbHble 3HAYEHUA CKaablBalOTCS
noQd COBMECTHbLIM BITIUAHMEM pPa3HOODOpa3HbIX
ycrnosumn (dpaktopoB), N0 pasHOMY
COYETAKLLNXCS B KaXXOOM OTAENMBbHOM Criy4vae.



Bapuauusa, kotopasa He 3aBUCUT OT PaKTOPOB,
NONOXEHHbLIX B OCHOBY BblAEeNeHUs rpynm,
Ha3blBaeTCs cayYauHou eapuauyueu.



[IpremMbl U3yueHUs Bapralii B IIPEAEIax OJHOMN
TPYIIIIBI:

NPOCTPOEHNE BapmaLMOHHOIo psada (psaa
pacnpegeneHns);

rpadonyeckoe n3odbpaxeHue;

NCYNCIEHNE OCHOBHbIX XapaKTePUCTUK
pacnpegeneHna: nokasaTteneun UueHTpa
pacnpegeneHnsa; nokasarteneun sapuasun.



Bapuauuonnuoiit pso -

rpynnosasi Tabnuua, NnocTpoeHHas rno
KONM4YeCTBEHHOMY NPU3HAaKY, B CKazyeMoMm
KOTOPOU NOKa3blBAaeTCA YNCIMO egnHULL B
KaXgou rpynne.

dopma nocTpoeHnss BapuaLMoHHOIo psiaa
3aBUCUT OT XapakTepa N3MeHeHus
n3yyaemoro npusHaka.

OH MOXeT BbITb MOCTPOEH B hopme
OVUCKPETHOro psiga unm B dopme
MHTEpPBanbHOIo psaa.



Pacnpenesienue padoyux 1mo

Tapu(pPHOMY pa3PAAY
Yucno HakonneHHas
TapudHbIN paboumnx, | HacTtocTe |  (KyMynsaTUBH
pa3psan MMeloLM W an)
pabouero, X 3TOT 4acToTa,S
) ¢ pa3psaa, f
2 1 0,05 1
3 5 0,25 5+1=6
4 8 0,4 6+8=14
S 4 0,2 14+4=18
6 2 0,1 18+2=20
uToro 20 1




YacTocTh pacuuThIBaCTCSA O (hOpMYJIE

f
Wo=_2
W

—— 3ameHa 4YacToT YacTOCTAMM NO3BOSSAET
COMOCTaBUTb BapuaLMOHHbIe psabl C
pa3nnYyHbIM YNCITOM HAOMIOOEHUN.



Cpenass KkBanudukamyss paOOTHUKOB

DX fi  2¥143%544%845%446%2
> f 1+5+8+4+2

T.e B cpegHem paboumne nmetoT 4 TapudHbIn
pas3psig

4



JIJ1s1 mpu3HaKa, UMEIOIIETO HEIIPEPHIBHOE
M3MECHECHHUE CTPOUTCS UHMEPBAIbHbLI
8APUAUUOHHDBLU PAO PACHPEOCCHUA.

OnpepenexHve BENUYNHbLI
NHTEepBana
NpPoOn3BOANTCH

o max min

HIOKHSASA IpaHula = X .
BEpXHIA IrpaHuIla =X . +1

1



Iloka3areyin meHTpa
pacnpeaejgeHus.

CpeaHsaa apudmeTnyeckasa ansa ANCKPETHOrO
psaa pacymMTbiBaeTCsa No popmyrne cpegHeun
apnPmMeTnyeckon B3BeLLEHHOMN:

2.
2./

X =



B nHTepBanbHOM pagy pacyeT Nnpon3BoanTCA
No 9TOU e popmMyre, HO B Ka4yecTBe X
bepeTtcsa cepeanHa nHtepsana. OHa
onpegensieTca Tak

HWXXHAA I'paHUIa +~ BEPXHAA I'paHUIA
2




Pacnpenenenne OaHKOB 110 pa3Mepy

IPUOBLIH.
FEE CepeauHa Uncno | HakonneHHa
npnobINuy,

UHTepBana OaHKOB A1 YacToTa,
MJTH. .
J x L] f S

KPOH,X
3,7-4,6 4,15 3 3
4,6 -5,5 5,05 4 3+4=7
55-6,4 5,95 5 7+5=12
64-73 6,85 6 12+6=18
7,3 -8,1 7,7 2 18+2=20
UTOoro - 20




CpenHuil pa3Mep IpUObLIH

ZXf _4]15%3+505%4+595%5+685%6+7,7*2

— 5.045
>/ 34+4+5+6+2



CTpyKTypHBIEC CPEIHUE

MepgunaHa

Mopa
KBapTtunb




Meauana (Me)

COOTBETCTBYET BapuaHTy, CTOSILLEMY B
cepeguHe paHX1UpoBaHHOro psaa.
[lonoxeHne meamnaHbl onpeaensieTca ee
HOMEPOM:

n+1
NMe: 2

rae n - YACNo eAuHUL, B COBOKYMHOCTM.




Menrana B TMCKPETHOM PALY

[lo HakoNNEeHHbIM YacToTaM OnpeaensoT ee
YNCIEHHOE 3HA4YEeHNE B ANCKPETHOM
BapUaLVOHHOM pSaay.

BctaBneHHasa pykumua B EXCEL

MEDIAN()



PacueT MemaHbl B IMCKPETHOM PSIIY

MeguaHa TapudoHoro paspsaga paboymnx oyoer
HanaeHa crnegyrLwmm odbpasom:

1 20+1
NMe:n+ _ 0+ 105
2 2

CnepoBaTtenbHo, cpeaHee 3HadeHme 10-ro n 11-ro
Npu3HaKoB OyayT COOTBETCTBOBATL MeauaHe. o
HaKonneHHbIM YactotamMm Haxoamm 10-n n 11-n
npuaHakn. Ix 3HayeHne cooTBETCTBYET 4-My
TapnudHOMY paspaay, cnegosartenbHO MeguaHa B
OAaHHOM psaay paBHa 4.




Menvana B MHTEPBAJILHOM Py

B vHTepBanbHOM psaay pacnpeneneHms no
HOMepYy MeanaHbl YKa3biBalOT MHTEpPBar, B
KTOPOM HaxoguTca meauaHa.

YucneHHoe 3Ha4vyeHune onpenendeTcd no

doopmyne:
n+1

2

SMe—l
fMe

—— _ . *
Me=X, +1,,



Pacuer MCIHNAHBI B UHTCPBAJIbHOM PsIIY

[1o HaKonMeHHbIM YacToTam onpenesndem,
YTO MedNaHa HaxXoaUuTCHd B UHTeEpBaArsie

5,9 - 6,4 TaK Kak HOMep MeaOuaHbl

n+1 20 + 1
NMe T
2 2
— A 9TO 3HAYEHUEe BKMNOYAET KYMYNATUBHAS
yacTtoTta 12.

~10,5



Pacdetr MenyaHbl B MHTEPBAJIBHOM Py

Torga megnaHa

20+1
0+ .

M. =55+(6,4-55)* 25 — 6,13

— Taknm obpasom, 50% b6aHKOB UMEIOT

NpunobLINbL MeHee 6,13 MITH. KPOH, a gpyrue
50% - boree 6,13.



Moaga (Mo)

Hanbonee YacTo BCTpeYvatloLeecs 3Ha4YeHne
npuaHaka.

B OuCKpeTHOM psaay - 3TO BapmaHTa C
HandonbLUEN YaCTOTOWN.

BcTaBneHHasn dhykuma B EXCEL

MODE()



3HAYECHUE MOJIbI B MHTEPBAJIBHOM DPSITY

B nHTepBanbLHOM pagy cHavana
onpegenaeTcda MmoganbHbIM MHTEpPBAan, T.e.
TOT, KOTOPbIN UMEET HanbonbLLUYIO YacToTy, a

3aTeM pacyuTbIBaKOT Moay No dopMyne:

fMo_ fMo—l
MO(fMo_ fuo1) + (fiyo = fyon)

— Mo=X,,+1



OHpGZ[CHGHHG SHAYCHHWA MOJbI B IIPUBCACHHBIX
BBIIIC TUCKPCTHOM N HHTCPBAJIBHOM PAdAX

B npumepe 1 HanbonbLuyko 4acToTy - 8 UMeeT
4YeTBEPTLIN TaPUMHLIN paspsaa,
cnegoBaTenbHO 3Ha4YeHne Mmoabl paBHO 4
TapuHoMy paspaay

B npumepe 2 moganbHbIK MHTEpBan 6,4 -7,3
TaK Kak Takon ypoBEHb NPUOLINN UMEIOT
HandonbLuee Yncno 6aHKoB.

Mo =64+ (7,3—6,4)*% 6-5) _ 6,58
(6-5)+(6-2)




KBapTuib

- 3TO 3HAYEeHUs Npu3Haka, KotTopble Aenar
PaH>XUPOBaHHbIN P Ha YETbIPE paBHbIE MO
YNCITEHHOCTM YacCTW.

Takux BennynH byaet Tpu:

nepsaga kBapTunb(Q1),

BTOpas kBapTunb (Q2),

TpeTbs KBapTUsb (Q3).

BTopas kBapTunb ABNAeTca meanaHou.



CHauana onpeaensieTcs IMOJ0KCHUE

HNJIN MCCTO KBAPTHJIN.

n+1
Nle A

Ne ==,




KBapTuiib B IUCKPETHOM DALY

B onckpetHom psiy YNCNEHHOEe 3Ha4YeHne
KBapTUNKX onNpeaenstoT No HAKOMMeHHbIM
YyacTtoTam.

BctaBneHHasa pykumua B EXCEL

QUARTILE()



KBapTuiib B MHTEPBAJILHOM PsIIY

B vHTepBanbHOM psiay pacnpeneneHus
CHa4yana ykasblBaloT MHTEepBar, B KOTOPOM

NEXUT KBAPTUIb, 3aTEM ONpeaenstoT ee
YMCreHHoe 3Ha4YeHne no popmyrne:

NQ =9 (0-1)
Jo

Q=x, +1i



Iloka3zareau Bapuanuun
(K0J1€01eMOCTH) MPU3HAKA.

K abcorntoTHbIM noka3aTtensiM OTHOCST:
Pa3max konebaHuu;
CpegHee nMHemnHoe OTKIMOHEHUE;
[ncnepcuio;
CpeaHee KBagpaTny4eckoe OTKIMOHEHME;
KBapTunbHOEe OTKNOHEHME.



Pazmax konevanuu (pazmax
eapuauuu)

npeacraBnsaetr cobor pa3HOCTb Mexay
MaKCUMarbHbIM U MMHUMaIbHbIM 3HAYEHUAMMU
Npu3HaKa n3y4yaemomn COBOKYMNHOCTH:

R — xmax - xmin

Pasmax Bapmaunm 3aBUCUT TOSNBbKO OT KpauHUX
3Ha4YeHUn rnpusHaka, Nno3Tomy obnacTb ero
NMPUMEHEHUSA OrpaHn4YeHa 4ocTaToMHO OAHOPOAHbLIMY
COBOKYMHOCTSAMMW.



ToyHee xapakKkmepu3yrom eapuayuro
npu3Haka nokasameJsiu, OCHOBaHHble Ha
y4yeTe KonebrnemMocTn BCcex 3HaYeHum
npuaHaka.

K Taknm nokasatensam OTHOCHAT:
cpegHee NMHENHOE OTKNOHEHKeE,
auncnepcuto,
cpegHee KBaapaTtu4eckoe OTKITOHEHMeE.



Cpeonee uneiinoe omkionenue d

ONns HECTpPyNnNMPOBAaHHbIX OaHHbIX pacyYUTbIBAETCS
Nno oopmyrne

ZX—X

n

d =

— BctaBneHHana pykuma B EXCEL

AVEDEV( )



J1J19 n BapualimoOHHOTO pAaa:

Zx—x-f




Pacuer cpegHero JMHEUMHOIO
OTKJIOHEHUA

IIpousBeneHo

npoayKuuu Yucio

OHUM pa6ounx xf x —[Ix |x - Ox|f

pado4yum 3a f

CMEHY, 1T, X
3 7 56 8§-10=-2 ||8-10|*7 =14
9 10 90 9-10=-1 |{|9-10/%10 =10
10 15 150 10-10=0 [ |10-10|*15=0
11 12 132 11-10=1 | [11-10[*12=12
12 6 72 12-10=2 ||12-10|*6 =12

S0 500 48




Jlucriepcus

- 9TO cpegHAAa apudmMeTnyeckada KeagpaTtos
OTKINOHEHWUN KaXXaQoro 3Ha4YeHns npusHaka ot
o0OLLEN CpESHEN.

Oucnepcunsa oObIMHO Ha3bIBAETCA CPEOHNM
KBaJpaTOM OTKIOHEHMW.

B 3aBUCMMOCTW OT UCXOAHbIX AaHHbIX
amncnepcua MoXeT BblYUCNATBLCS MO cpeaHeun
apnpmMeTn4eckomn NPoCcTon U1 B3BELLEHHOMN:



Jlucnepcus npocras

)

O =
4/

BctaBneHHasa doykuma B EXCEL

VARP ()



Jlucnepcus B3BEIICHHAS

. Z(x_x)z f

DY



Cpeonee keaopamuyeckoe
OMKJIOHEeHUEe

cmaHdapmHoe omksioHeHue (Standard
Deviation)

npeacraBnsgeT cobon KOpeHb KBaapaTHbIN U3
aucrnepcun



CpenHee KBaIpaTu4eCKOe OTKIOHCHUE
HEB3BCILICHHOE

o — Z(xi _f)z
Voo

BctaBneHHasa dykuma B EXCEL

STDEVP ()



CpengHee KBagpaTHUE€CKOE OTKIOHCHUE
B3BCILICHHOE

Z(xi _f)zfi
VXS




JlaHHBIC O TPOM3BOAUTEIBHOCTH TPY/1a padOdIrX

Mpousseneno | 1MCIO
nponykuuu | Pa00 (x
OTHUM UX 1 xf | x-0x %)’ (x - [1x)**f
padouum, f
T. (X)
8 7 56 -2 4 28
9 10 90 -1 1 10
10 15 150 0 0 0
11 12 132 1 1 12
12 6 72 2 4 24
UTOI0 50 500 74




Pacuer nokasareiien JUCepCcuyd U CPpEIHETO
KBAJIPAaTHYE€CKOTO OTKJIOHEHUS

1. lcumcnum cpegHiolo apudMeTUdecKyro
B3BELLEHHYIO:

2%/i 500
Nfooos50

=10



Pacuer nokasareiien JUCepCcuyd U CPpEIHETO
KBAJIPAaTHYE€CKOTO OTKJIOHEHUS

2. Onpegenum gmucrnepcuto.

(8—10) *7+(9-10) *10+(10-10)" *15+

62_(11—10)2*12+(12—10)2*6 48
- 7+10+15+12+6 ’




Pacuer nokasareiien JUCepCcuyd U CPpEIHETO
KBAJIPAaTHYE€CKOTO OTKJIOHEHUS

3. cpegHee KkBagpaTuyeckoe OTKNoHeHue byaet
PaBHO

o =~o? = 1,48 =1,22

OTO 03HaA4aEeT, YTO OTKITOHEHME OT CPEAHEN
Npon3BoaAUTENBHOCTU cocTaBuno 1,2 Wr.



Jlpyrou Metoj pacuera qucCriepcuu

[ucnepcus paBHa pasHOCTU CpeaHen n3
KBaapaToB Npu3HaKka u kBagpaTa cpegHen.

2 2 —2
O =X —X



OTHOCUTEIbHBIE [T0KA3ATEIIHU
BapHUalnU

[MTpumeHsaTCa Ans OLeHKU MHTEHCUBHOCTM
Bapuauum U onsa cpaBHEHUSA €€ B pPa3HbIX
COBOKYMHOCTSX.

OTHOCUTENbLHbLIN pa3mMax Bapuauuu
(KO3 PUUNEHT OCLUNMALNN)

K, =~ *100%
X



OTHOCUTEIbHBIE [T0KA3ATEIIHU
BapHUalnU

OTHOCUTENbHOE NIMHENHOE OTKITOHEHNE
(OTKNOHEHWE NO MOAYIIH0)

K, =< %100%
X

KoaddpuumneHT Bapmaumnm

y =2.100%
X



OTHOCUTEIbHBIE [T0KA3ATEIIHU
BapHUalnU

OTHOCUTENBHLIN NOKa3aTeslb KBapTUITbHOW
Bapuauum (OTHoCcUTeNbHOE KBapTUNbHOE
paccToaHue)

K, =3 %100%
M

C

K, = 2~ x00%

°2Q,




OLeHKa cTeneHn NUHTEHCUBHOCTM Bapualum
BO3MOKHA TOJTbKO A1 KaXKA0ro OTAeNnbHOro
NPu3HaKa n COBOKYMHOCTU ONpeaeneHHoro
cocTaBa.

[TpeanonoXxmm Bapuaums Npon3BoaNTENbLHOCTH
Tpyaa Ha npeanpuatmnax 3ctoHnm v<10%
paccmaTtpumBaeTca Kak crnabas,10%<v<25% -
yMepeHHas, cunbHas npu v>25%. OgHako,
eCcnmn paccMmaTpmBaeTCcd Bapuauunga pocTta
B3poOcChbIX ntogen, To npun v=4% cnepnyer
roBopuTb 06 0O4EHb CUNBHON NHTEHCUBHOCTW



MoMeHTBI pacipeIeICHUs 1
OKa3aTenu €ro (pOpMel.

LieHTpanbHble MOMEHTbI pacnpeaeneHuns
nopsiaka — 3To cpeaHne 3Ha4eHUs pasHbIX
CTEeNeHeun OTKITIOHEHUN OTOENbHbIX BENMUYUH
Npu3HaKa oT ero cpegHeun apnpmMeTn4yeCcKou
BENMUYUHbI.

MoMeHT NnepBoro nopsiaka paBeH HYIIHO.

BTopown ueHTpanbHbIN MOMEHT NnpeacTaBniseT
coboun aucnepcuio.

TpeTnn MOMEHT Ucnonb3yeTcsa AN OLEeHKU
acMMMeTpumn

UeTBepThbi — AN OLIEHKN 3KCLUecca.



MoOMEHTEI pacrpeaeIcHuA

dopmyna
[Topsagok
MOMEHTA -5 5
HecrpynnmpoBaHHbIM | CrpynnMpoBaHHbLIM
ONaHHbIM OaHHbIM
MNepBbii X X; —x)f,
P %:(xl x) %:( )
i N 2.7
(j) \
BTopoi Z(xl. ~x) ;(xj -x)
(i) /
ILLZ 7 ;f]




MoOMEHTEI pacrpeaeIcHuA

dopmyna
[Topsagok
MOMEHTa no .
HeCrpynnupoBaHHbIM | CrPyNNUPOBaHHbLIM
OaHHbIM OaHHbIM
TpeTtuit Z(x _)—5)3 >, -x) 1,
B ¢ (/)
Hs 2./
n - ()
UeTBEpTbIN Z‘(xl. —x) S, -x) s,
(i) (/)
H 4 2.7
n )




Iloka3zarenn acumMeTpum

Ha ocHOBe MOMeHTa TPeTbero nopagka MoXXHo
NOCTPOUTL KO3 PULMEHT aCUMMETPUN

L
A, =18
O

nnn nokasartenb [lnpcoHa




Iloka3zarenn acumMeTpum

Ecnn A > 0, To acummeTpug
NpaBOCTOPOHHAA, a ecnin A <0, TO
aCUMMETpPUS NeBOCTOPOHHASA, B
CUMMETPUYHOM pacnpegeneHnmn — A=0.

B EXCEL uncnonbayetcs dpyHKUNSA
SKEW ().



XapaKTEepUCTHKA JKCIECCa
pacIIpeacICHUA

E=Hs 3

4

B HopmanbHOM pacnpegeneHun £ = 0,
noatomy, ecnm E > 0, To aKcuecc Bbille
HOpManbHOro (OCTPOBEPLUMHHAA KpmBasi),

E < 0, aKkcuecc HUKe HopMarbHOro
(NfIoCKoBepLUMHHaA Kpusas).

B EXCEL uncnonbayetcs dpyHKUNSA
KURT ().



XapaKTEepUCTHKA JKCIECCa
pacIIpeacICHUA

[lo 3Ha4YeHuto nokasaTenen acUMMETPUN U
JKcLiecca MOXHO CcyauTb 0 Bnn3ocTu
pacnpeneneHusi K HopMmanbHOMY.

Ecnu Egz " ESZ

GaS Gex
TO pacrpegernedHne MmoXHO CHUTATb
HOPMaJibHbIM



O1eHKa quana3oHa U3MEHEHUS
CTaTUCTUYECKON IIEPEMEHHOM

[To Teopeme Yebblilwena:
B MHTepBane (U - 20, u +20) Haxoautesa 75 %
3HaAYEeHUH,

B MHTepBarne (M - 30, 4 +30) Haxoautca 89 %
3HA4YEeHUMN.



O1eHKa quana3oHa U3MEHEHUS
CTAaTUCTUYECKOU MEPEMEHHOM

«[llpasurno mpex cuam» cnpasegnmMBo aAns
HOpManbHOro pacnpeneneHus

B MHTEpBane (U - o, 4 + o) Haxoautca 68%
3HaAYEeHUH,

B MHTepBarne (MU - 20, 4 +20) HaxoaunTcH
95.4% 3HayeHun,

B MHTepBane (M - 30, u +30) HaxoOuTcs
99.7% 3Ha4yeHun.



3aKoH (IIPaBUJIO) CIOKCHHUS

zmcnepcnﬁ.
5 2 2

o > - BenuuvHa o6Lein aucnepcun

(0]

S 2 - MeXrpynnoBasi gucnepcusi

O 2. cpenHsAA BHyTpuUrpynnoBsast agucnepcus



MexrpynmnoBas JUCIIEPCUA

D3 T NS 3 (T R

n ’ R Zf



CpenHsis BHYTPUTPYIIIOBAS
TACIIEPCHUS

—5 Zaiz . —2 ZGiZ -
o P c Zf



HmeroTcs cneayroue JaHHbIe O BpEMEHU IPOCTOS
aBTOMOOMJIS IO/, Pa3rpy3KOMu:

Ne nmyHkra
pas3rpy3Ku

10

Yucmio
I'PYy34HUKOB

Bpems
——tIPOCTOSA
MMUH.

12

10

15

19

12

10

18




Bcnomozamenvnas maonuua onn
pacuema oouwieu oucnepcuu.

Bpems YHucio
IIPOCTOS | BBIIIOJIHEH (
TO/T HBIX x*f | x - [x 5 ;:_)2 (x-[] Xo)zf
pa3rpy3Kou | pasrpysox, 0
MHH., X f
8 3 24 -4 16 48
10 2 20 -2 4 8
12 2 24 0 0
15 1 15 3 9
18 1 18 6 36 36
19 1 19 7 49 49
UTOTO 10 120 - - 150




CpeaHee BpeMsi NMPoCTos

120

—— =12 Mun
10

X =

Obuwasa aucnepcus

2= 5
10

O



Pacuer BHYTpUTPYIIIOBOUW JUCIIEPCUM IO IEPBOU

rpy1mne (4Uciio rpy34nKOB, YYaCTBYIOIINAX B

pasrpyske, 3 Jen)
Bpems YHucio
ot s s | o
MHUH., X | pa3rpy30K,
f
12 1 12 -4 16
15 1 15 -1 1
18 1 18 2 4
19 1 19 3 9
HUTOTO 4 64 - 30




Jlucrepcus 1epBOU IpyIbI




Pacder BHYTpUTPYIIIIOBOU JIUCIIEPCUU 10 BTOPOU
rpy1mne (4Uciio rpy34nKOB, YYaCTBYIOIINAX B
pasrpyske, - 4)

Bpems YHucio
IIPOCTOS TIO/T | BBIMOJIHEHHBIX . ,
pasrpy3Kol, | pasrpys3oxk, XL X=X (x - Hx)7
MHH., X f
8 3 24 -1,33 5,31
10 2 20 0,67 0,90
12 1 12 2,67 7,13
UTOTO 6 56 - 13,37




Jlucriepcuss BTOPOU IpyIbI

X, = 20 = 9,33 MuH
6
2 _ 13,37

~2.23

O, 5



CpenHsis U3 BHyTPATPYIIIOBBIX
JTUCIIEPCUU

e D.oln,  75%4+4223%6
> n, 4+6

— 43




MexrpynmnoBas JUCIIEPCUA

2
2 _ Z(xi —x) S (16-12)" *4+(9,33-12) *6 107

Wi 4+6




OOmas gucrepcus

o’ =43+10,7=15,0



