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OO0mmue moJ10KeHust

[lenpro KypcoBOil paboOThI SBIsIETCS MPUOOPETEHHE CTYACHTaMU HABBIKOB IO
pacyeTy ¥ aHaiIu3y 0000IIAIIINX CTATUCTUYECKUX MTOKa3aTeNeH.

KypcoBasi pabora BeimonHsieTcs Ha jauctax Qopmara A4 ¢ coOiroaeHueM
I'OCTa.

[Ipu BbITONIHEHUH PAOOTHI HA KOMIIBIOTEpE CJEAYyeT MCIOJIb30BaTh LIPUQPT
Times New Roman, kersis 14 (12) uepes monaropa uHTEpBaja.

Pe3ynbpTaThl pacueToB oQOpMIISIOTCS B TAaOJIMIIAX, PACUEThl WILTIOCTPUPYIOTCS
rpadukaMu, JuarpaMMamH.

KypcoBast paboTa copepXut: BBEICHHE, 3aKJIIOUEHUE, TPU pasjiera, KaKIblid
U3 KOTOPBIX COJEPIKUT PACUEThl CTATUCTUYECKUX IMOKA3aTEJCH 1 BBIBOIBI.

B 3axmtouenun aenaetcst 0000111eHre OCHOBHBIX BBIBOJIOB 110 pa3ieiiaMm.

Hcxoanble JaHHbBIE BBIAAIOTCS MPEIo1aBaTesIeM.

Paznen 1
Pacuert a0COJIIOTHBIX, OTHOCUTEJIbHBIX, CPEIHUX BEJUYHUH, OKa3aTe el
BapHallUi, NMOCTPOECHUE U AHAJIN3 PSI0B pacnpeaeieHus,
AUCTIEPCUOHHBIN U KOPPeIsIIUOHHO-PErPeCCHOHHbIH aHATH3

1.1 IlpousBecT NEPBUUYHYIO PABHO-MHTEPBAIBHYIO TPYIIHUPOBKY IO JBYM
npu3zHakaMm. PacnpenernieHue, MNOJMy4EHHOE B peE3yJbTaTe€ TPYIIHUPOBKHU, IOJKHO
COOTBETCTBOBATh HOPMAJIbHOMY, ISl 3TOTO HEOOXOAMMO MPOU3BECTU BTOPUUHYIO
IPYIIIUPOBKY.

B nosicauTenpHOM 3amucKe K KypcoBOM padOTe MOJKHBI OBITh MPEACTABICHBI U
NIEpBUYHAS, U BTOPUYHAS TPYIITUPOBKHU.

Pesynpratel rpynnupoBok odopmuth B Tabnumax. Tabmuubl opOpMUTH B
COOTBETCTBHHM C IPABUIIAMHU UX IIOCTPOECHHUS.

1.2 PaccuntaTh OTHOCHUTENBHBIEC BEJTUYUHBL:

a) CTPYKTYpBI;
0) KoopauHaLMK, BEIOpaB 3a 0a3y OJHY U3 IPyNN B COOTBETCTBUM C SKOHOMUYECKUM
coJiep>KaHUEM.

1.3 Ilo gaHHBIM TPYIIUPOBOK [JIs1 KQXKJA0TO MPU3HAKA TOCTPOUTH:

a) TOJIMTOH paclpeeIICHHUs;
0) KyMmyJiry;
B) CEKTOPHYIO IHarpaMmy.
1.4 PaccunTaTh cpeaHUE BEJIUYUHBI:
a) MPOCTYI0 apu(PMETHIECKYIO;
0) B3BEIICHHYIO apu(PMETUYECKYIO IBYMS METOJIaMU;
B) MOJY;
I') MEJIUaHY;
1) IOCTPOUTDH IPAPUKHA MOJBI U METUAHBI.
1.5 Ilo nByM mpu3HAKaM pacCUUTATh NOKA3aTEIN BapUALINU:
a) pa3Max Bapualuu;
0) cpellHee TMHEMHOE OTKJIOHECHHUE;
B) CpellHee KBaJAPaTUYECKOE OTKIOHEHUE;



r) Kod(ppuImeHTsl BapHalMK 10 CTPYNIUPOBAHHBIM W HECTPYIITAPOBAHHBIM
pu3HaKaMm, cJIeJaTh BEIBOJIBI.

1.6 Paccumtarh qucniepcru U MPOU3BECTH NUCIIEPCUOHHBIN aHAIH3!

a) Iucrepcuu: o0IyI0, MEXTPYIIIOBYIO U CPEHIO0 U3 BHYTPUIPYMIIOBbIX;
0) MPOBEPUTH MPABUIIO CIOKEHUS TUCTIEPCUIA.
1.7 IlocTpouTh KpUBBIE paclpeaesICHUs:
a) SMIIUPUYECKYIO;
0) TEOpETUUYECKYIO.
OMnupuyeckas  KpuBas  CTPOMUTCS MO  pe3yibTaTam  TPYNIIUPOBKH.
TeopeTndeckas TUHUS CTPOUTCS 11O TEOPETUYECKUM YACTOTAM.
1.8 IIpousBecTu aHanu3 psiia pacrpeieeHus:
a) paccuuTaTh aCUMMETPHIO;
0) paccumMTaTh IKCIIECC;
B) OIPENEINTh CyIIECTBEHHOCTh ACHMMETPHH U IKCIECCA;
I') OLICHUTHh COOTBETCTBHE SMITMPHUECKOTO Psijia paclpe/IesieHNsi TEOPETUIECKOMY TI0
kputepusm [Tupcona, Pomanosckoro, Koamoroposa (Ilpunoxenus B, I).

1.9 IlpowsBecTn  aHAJUTHUYECKYIO TPYIIHUPOBKY IO JBYM TpU3HAKAM,
UCIIOJIB3YsI PE3yJIbTaThl BTOPHYHBIX TPYIIIUPOBOK, W TOCTPOUTH AHAIUTHYCCKYIO
tabmuiy. [lpy mOCTpoe€HMM aHATUTUYECKOM TaOJMIBI 3aBUCUMBIM  IpPHU3HAK
pacmoyIOKUTh B CTPOKax TaOJMIbl, a He3aBUCUMBIN ((aKTOpPHBIM NpPHU3HAK) B
CTOJIOIaX.

1.10 IIpoBectu KOppEISAUUOHHO-PETPECCUOHHBIN aHAIN3:

a) IIOCTPOUTH T0JI€ KOPPEIISINY;

0) paccuuTatb KO3(PGUIMEHTH perpeccur, 3acTUYHOCTH. CrenaTh OICHKY
ypaBHEHUS] PETPECCUU, PACCUMUTAB CPEIHIOI KBAJAPATUUYECKYIO OMIMOKY YpaBHECHUS
perpeccun. OTICHUTh 3HAYMMOCTD JIMHUH, BBIPAXKAIOMICH OTHOIICHUE MEXKIY ABYMS
NpU3HAKaMH, CPABHUB CPEIHIOI KBaJAPATHUYECKYIO OIIMOKY YpPaBHEHHS PETpPecCUu
CO CPEHUM KBaIPAaTUICCKUM OTKIOHCHHUEM;

B) paccuMTaTh JUHEHHBIA KO3PPUIUEHT KOPpEISLUY;

T') SMIUPUYECKOE KOPPEISAINOHHOE OTHOIIICHUE;

1) TEOPETUIECKOE KOPPEISIIMOHHOE OTHOIICHHE;

e) koadurmeHT koppensauu panroB CriupMdHa;

K) Ko PUIMeHT K paHToBOM Koppensaunu Kennanna;

3) ko3 durment DexHepa;

1) MPOU3BECTH OIIEHKY JOCTOBEPHOCTH KOI(PIUIIMEHTA KOPPEIAIUHU 110 KPUTEPHIO
®umepa (IIpunoxenne I).

Pa3nen 2
Paasl nunamMmuku

2.1 Paccunrarh noka3aTeny psAana INHAMUKH:
a) aOCOJIFOTHBIE MPUPOCTHI: IICMTHbIE, Oa3UCHBIC;
0) koa(ppuueHTr pocta (CHUKEHUS) — LIETIHBIE U OA3UCHBIE;
B) TEMIIbI POCTA U MPUPOCTA: LEMHbIE U 0a3UCHBIE;
I') aOCOJIIOTHOE 3HaYEHUE OJHOI0 IIPOLIEHTA IPUPOCTa;

4



1) CpEJHUE YPOBHU;
€) cpeHue abCOIOTHBIE IPUPOCTHI;
) CpeJHUE TEMIIbI pOCTa U MPUPOCTA.
2.2 Pe3ynbTarhl pacueToB OOPMUTDH B BUI€ TAOIHIIBI.
2.3 Iloctpouts rpauku ypoBHEH psjia, TEMIIOB pOCTa U TEMIIOB MPUPOCTA.
2.4 IlpousBecTy aHAIUTUYECKOE BHIPABHUBAHUE ITOKA3aTeNeH psijja TMHAMUKH.
2.5 Iloctpouts 1O  pe3yibTaTaM  BbIpaBHUBaHUS  NpoOrHo3. PaccuuraTrh
JIOBEPUTEIIbHBIE UHTEPBAJIbI.
2.6 Cnenatp OLIEHKY IIPOTHO3a M0 KOJIMYECTBY CEPUM, AJIMHE CEpUN U KPUTEPUIO
HapOuna YoTtcoHa.
2.7 IlocTpouTh MpOTrHO3 Ha Tpaduke.

Pa3nen 3
HNuaexcol

3.1 Paccuurath MHAUBHUAYaTbHBIE HHIEKCHI MOTPEOUTEILCKUX 1ICH:
a) ICIMHbIC;

0) 6a3ucHbIC.

3.2 [locTpouTh TpaduKu MO HEMHBIM U OA3UCHBIM UHICKCAM.

3.3 Caenathb BBIBOJIBI 00 M3MEHEHNHU UHIEKCOB IIE€H.
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Hpuiioxenus
[Mpunoxenne A - OCHOBHBIE (HOPMYJIBI
PA3JAEJ I
®opmyna Crepaxecca:
k=1+332-1gn, (1.1)
rjae k — KOoJIu4eCcTBO IpyIil,
n — YUCIEHHOCTb COBOKYITHOCTH.

Benuuuna unTepBana i:

i = (xmax ]; xmin) , (1 2)

r7ie i — BeIMYMHA UHTEPBAJIA;
k — KOJIMYECTBO IPYIIIL;
X,...— MAaKCUMaJIbHOE 3HaY€HUE MPU3HAKA,

X,.;, — MUHUMQJIbHOE 3HAYEHUE IIPU3HAKA.

OTHOCHUTENIbHBIE BEJIMYMHBI CTPYKTYpbl (B JOJIIX €IMHHMIBI, MPOLEHTAaX,

IMpOMUILIIC COOTBGTCTBCHHO)I

S (1.3)
n

ro=71.100%, (1.4)
n

r = 221000 %o. (1.5)

n

rJ€ 7,— OTHOCUTEJIbHAS BEJIMYMHA CTPYKTYPHI;
f,, — KOJINYECTBO BapUAHTOB B IPYIIIE;

n — YUCJICHHOCTL COBOKYITHOCTH.

OTHOCHUTENbHAS BEIMUMHA KOOpAnHanuu:

/.
P 1.6
= (1.6)

rae k,— OTHOCUTEIbHAs BEIUYNHA KOOPAUHALIUY,
f, — YHMCIIEHHOCTb I'PYyIIIbI,

f54y — YACIIEHHOCTH 0a30BOM T'PYMIIBI.



[Ipocras cpenusis apudmernyeckas:

- in
x==—
n

(1.7)
rjie x — cpeiHss apupMeTHIecKas;
X, — UHAMBUAYAJIbHOE 3HAYCHUE Y KAKIO0N €IUHULIBI COBOKYITHOCTH;
n — YUCJIO €AUHULl COBOKYITHOCTH.
B3Bemennas cpenneit apudmernueckas:
- (x; - 1)
o2 (18)
2.
r7e X - cpefHsis apupMeTuyeckas B3BelICHHas,
k - 9UCIIO TPy,
X, - IEHTPAJIbHbII BapuaHT B 1-i rpymnre,
f; - 4actora 1-il rpyninsl,
> f; - cymMMa 4acTor.
Pacuet cpenneii apubmMeTnueckoi B3BEIICHHON METOJJOM MOMEHTOB:
X=m-i+A, (1.9)
z !
X fz
m===", (1.10)
2./,
!
X, -4
x, =—t——, (1.11)
l

rje x — cpenuss apudmeruyeckas B3BEIICHHAS;

m — MOMCHT;

A — cepeauHa MHTEpBaJia, B KOTOPOM IPU3HAK MPOSIBISETCS ¢ HAaUOOJbIICH
YaCcTOTOM;

I — BC€JIMYMHA UHTCpPBAJIa,

f, —4acroTa i—i rpyIIbl;
!

X, — pacueTHOE 3HaYEHUE BapUAHTOB;

!

X, — UEHTpaJIbHbI BapUaHT 1-TO UHTEpBaIa.

Mopaa 1t ”HTepBaJIbHOTO psijia:



Xy ¥y (fMo_fMofl)
M. M. (fMo_fMo—l)+(fMo_fMo+l))’

rae XxMo - HHXKHSSA rpaHnuna MOAAJILHOIO MHTCpBAJIA,

Mo =

iMo - BelMYMHA MOJAIBHOTO MHTEPBAJIA;

fMo - 9aCcTOTa, COOTBCTCTBYIOIIAA MOAAJIbBHOMY MHTCPBAJY,

fMo-1 - yactora nHTEpBaa, MPEAUIECTBYIOIIETO MOJATLHOMY;

fMo+1 - wacToTa UHTEpBasa, CIECIYIONIETO 32 MOJCIbHBIM.

Menrana B MHTEPBAJIILHOM PsJly pacipeaeiCHusI:

Me:xMe—FlMe,' (f) ’

rac xMe - HWXKHSS rpanuna MCAHNaHHOI'O MHTCpBAJla,

1 Me - BeIM4YMHA MEIMAHHOTO UHTEPBAJIA;

>

T - IOJIYCYMMa 4aCTOT psaa,

k - CyMMa HakOIUICHHBIX YacCTOT, MPEALIECTBYIOIINX
WHTEpBANy;

fMe - yacTtoTa MEIMAHHOTO MHTEPBAJIA.

Pa3zmax Bapuanuu:

rae R — pa3Max Bapualluu;

X,.. — MAaKCUMaJIbHOE 3HaYEHUE TPU3HAKA;

Xin — MHHHMAJIbHOC 3HAYCHHC IIPU3HAKA.

min

KoaddunmenT ocuumsiuu:

K =

o

=1 =

-100%,

rae K, - KooppuuueHT oCUMILIALNY;

R - pa3max Bapualluy;

X - IpocTas cpeaHss apupmMeTuyecKas.

(1.12)

(1.13)

MCANAHHOMY

(1.14)

(1.15)



Cpennee IMHEMHOE OTKIOHEHHE 110 HE CTPYNIUPOBAHHOMY IPHU3HAKY:

d:M, (1.16)
n

rae d — cpeaHee JUHEHHOe OTKIOHEHHUE;

X, — UHIMBUAYAJIbHOE 3HAYCHUE ITPU3HAKA,

X - TmpocTasi cpeaHss apudmeTnieckas;

n — YUCJIICHHOCTb COBOKYITHOCTH.

CpenHee MMHEHOE OTKIOHEHHUE M0 CTPYIITMPOBAHHOMY IIPU3HAKY:

d:—ngff'.ﬁ’ (1.17)

rjae d — cpeHee JIMHEMHOe OTKIOHEHHUE;
x, — LIGHTPAJbHBIN BapHaHT i—TO UHTEPBaJa;
X — cpenuss apuMeTnyeckas B3BEIICHHAS;

f, —4acrtoTa 1—i rpyIIbl.

OTHOCUTENBHOE JINHEMHOE OTKJIOHEHUE:

K, =%.100%, (1.18)

=l

rae K, - OTHOCUTEIIbHOE JINHEWHOE OTKJIOHEHHUE;

d - CpellHEEe TMHENHOE OTKIIOHEHUE;
X - IpoCTas CpeiHsAs apuPMETHICCKAS.

CpeI[HCC KBaAPaTHUICCKOC OTKIIOHCHHUC 110 HCCIPYIIIIMPOBAHHOMY IIPU3HAKY:

o= /Z(x—_’_c) (1.19)

rac o — CpeaHeC KBaAAPATUICCKOC OTKIIOHCHHUC,

X; — BapHaHTbl COBOKYITHOCTH,
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X — cpenHss apudmeTraeckast mpocTas;

n —YHUCJIICHHOCTb COBOKYITHOCTH.

Cpennee KBaJipaTUYECKOE OTKJIIOHEHUE IO CTPYNIUPOBAHHOMY MPU3HAKY:

_ Zi(xﬁij? S (1.20)

o - CPpCAHCC KBAAPATUICCKOC OTKIIOHCHHUC

rae

x, — LICHTPAJIbHBIN BapHaHT i—TO UHTEPBAJa;
X - cpenuss apupMeTuuecKas B3BEIICHHAS;

f; —d4acToTa 1 Ipynmsl.

Koaddunment Bapuanmu:
(1.21)

V =—-100%,

=1]Q

rae V — ko3 duiiueHT Bapuanuu;

o - CpellHEee KBaJIpaTUYECKOE OTKIOHEHUE;
X - cpenHss apudmerryeckas.

OO6mias qucrepcus:
(1.22)

0_2 _ Z(xi _f) ,

n

MexrpynmnoBas TUCTIEPCHUSL:

rIe &° - MeKIPYIIOBas TUCTICPCHS;

X, - cpeHsist apupMeTHIecKas B 1-i TpynIie;
X - TpocTas CpenHss apupMeTuyecKas;
f, —4acroTa i—i rpyIIsbl.

BuaytpurpynnoBas aucnepcust:
L 2%, (1.24)

11



rlie o] - BHYTPUTPYIIIOBas JUCIEPCHUS;

X; - THIUBUAYAJIbHOC 3HAYCHHUC CANMHUIIBI COBOKYITHOCTH U3 -1 I'PYIIIIBI;

X, - mpocTas cpeHss apudmerrueckas i-il rpymnbl;
f, - 4actoTa i—# rpymnisbl.

Cpennsisi U3 BHYTPUTPYIIIOBBIX JUCIIEPCHSL:

—2 _ zalz - fi
o, —Zf, ,

Tlie o, - CPEIHsIsl U3 BHYTPUTPYIIIIOBBIX JUCIICPCUU;
o} - qUcTiepcHs i—i TpymIbl (BHYTPUTPYIIIOBAs AUCIIEPCHS );
f, —4acroTa i—i rpyIisbl.

[IpaBuio crnoxeHus: TUCIIEPCUNA:

rjae o’ - o0Iiast IUCIepCus;
5° - MEXTPYIOBas AUCIICPCHS;

—=2
O, - CpeIHss U3 BHYTPUTPYIIIIOBBIX JUCIIEPCHUSL.
Teopernyeckue 4aCcTOThI:

S = i -(0);
O

|xi_f|
t=———,
O

rae f, — TEOPETUYECKUE YaCTOThI JJIsl ONPEACICHHON IPYIIIIbI;
i — BEJIMYMHA UHTEPBAJIA;

> f, — CyMMa 3SMIIMPHYECKUX YacTOT Psa;

(1.25)

(1.26)

(1.27)

(1.28)

o — CPCAHCC KBAAPATHUICCKOC OTKIIOHCHHUEC OJIA CIPYIIIMPOBAHHLIX JAHHBIX]

p(t) — MareMarudeckas (bYHKHI/IH, omnpeaciicMad 10 CIICHUAJIbHBIM

Ta6JII/IIIaM B COOTBCTCTBHUHU C paCCUUTAaHHBIM 3HAYCHUEM 1,

x, — IICHTPAJbHBIN BapHAHT i—TO UHTEPBAa;

X — cpeausisa apudmeTnyeckasi B3BEILICHHAS;

{ — HOPMUPOBAHHOE OTKJIOHEHUE.
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Koadpdurnuent acummerpun:

rae k, - koo puIreHT acuMMeTpuu;

X - cpenHss apudmeTrueckasi B3BEIICHHAS;

M, - MOJa;
o - cpemHee KBaJIpaTHUECKOE OTKJIOHEHHE ISt
JTAHHBIX.

CyIecTBEHHOCTh ACHUMMETPHU:

o _ [S0D
(n+1)(n+3)

rac n - 4nucCjio CANHHUI] COBOKYIIHOCTH.

JKcIIecC:

rac e - OKCOCCC,

My - HGHTpaJIBHLIﬁ MOMCHT 4YCTBCPTOI'O IMMOPAIKA,

(1.29)

CIPYIIIUPOBAHHBIX

(1.30)

(1.31)

(1.32)

o - CPCAHEC KBAAPATHUICCKOC OTKIIOHCHNC OJISA CITPYHIIMPOBAHHBIX AAHHBIX.

[{enTpanpHbIi MOMEHT YETBEPTOIrO NOPSIAKA:

1, = Z(xi_)_c)4 fz
4 Zf, »

IA€ 4, - UEHTPAIBHBIA MOMEHT YETBEPTOTO NOPSIAKA;

x, - HEHTPAJIbHbII BapUaHT 1-TO HHTEPBAJIA;

X - cpenHss apudmeTrdeckast B3BEIICHHAS;

f, - 4actoTa i—i rpyImnibl.

Cy11ecTBEHHOCTD JKCIIECCa:

24-n-(n—-2)-(n-3)
“Nm-1)>-(n+3)-(n+5)

rac n - 4nucCjio CANHHUI] COBOKYITHOCTHU.

13
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Kpurepnii [Tupcona:

Zz :Z(fl }f;n) , (136)

rne y° — Kputepuii cornacus [lupcona;
J; — DMIIUPUYCCKHE YaCTOTHI,
f,, — TECOPETUYCCKHUEC YAaCTOTHI.
Kpurepnii Pomanosckoro:

_ 2 (k-3 (1.37)

KR N
NeRT=s)
rae K, - kpurepud PoMmanoBCKOro;
x° - kputepuii [lupcona;
k - KOJIMYECTBO I'PYIII.

Kpurepnit Konmoroposa:

r=r (1.38)

rae A — kpurepuid Konmoroposa;
D — MakcumajbHas Pa3HOCTh MEXIY HAKOIUICHHBIMH TEOPETUYECKUMU U
HMIIUPUIECKUMU YaCTOTAMH;
n — YUCIIEHHOCTh COBOKYITHOCTH.

Koaddumnuent perpeccun npsmoit:
y=a,+a -x, (1.39)
Lo (1.40)
Zx-y:ao "‘Zx+al -sz;
TJ€ y — 3aBUCUMBIN IPU3HAK;

a,,a, — KO3(POUIUEHTHI YPAaBHEHUSI IPSIMON;

X — HE3aBHUCUMBIN NPU3HAK;

7 — YUCII0 BEIOOPKH.

[TapaGona BTOpOrO MOpsIIKA:

y=a +a1-x+a2-x2, 1.41
0
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Z:yza0 ‘n+a, -Z:x+a2 -sz,
dxy=ay- Y. x+a- Y x+a,- ) x, (1.42)
sz ‘y=a, -Zx2 +a, -Zx3 +a, -Zx4;
r7ie y — 3aBUCHUMBIN NMPU3HAK;
a,,a,,a, — KOd(PUIMEHTHI ypaBHEHUS T1apadOJIbl;
X — HE3aBUCUMBIH MPU3HAK;
n— YUCIIO BBIOOPKH.

Koaddunment anmactuaHocTH:

9=a-%, (1.43)
y
rae 9 — Kod(phUIHUEHT 2J1aCTUYHOCTH;
a, — KO3(QGUUUEHT IpU x B YpaBHEHUHU MPSMOM;
X — cpeaHee 3HaueHue (PaKTOPHOrO MPU3HAKA,
y — CpeJHEe 3HAUEHUE 3aBUCUMOTO IPU3HAKA.
JInHeiHblid KO3 PUIMEHT KOPPETALUU:
poXY=XY (1.44)
0,0,
Xy = % (1.45)

rae r - JUHEWHbIH KOA(P(ULIMEHT KOPPEIALNH;
X-y - cpeaHee Mpou3Be/ieHHe (paKTOPHOro MPH3HAKA HA 3aBUCHMBINA;
x-y- Ipou3BeAeHne (PaKTOPHOrO MpPU3HAKA HA 3aBUCUMBII;
X - IpocTas cpenHssa apupmernyeckas (HakTOPHOro MPU3HAKA;
y - IpocTas CpelHssa apupMeTuyeckas 3aBUCUMOI0 IPU3HAKa,;
o, — CpellHEe KBaIpaTHYECKOE OTKIIOHCHHE 10 3aBUCUMOMY NPU3HAKY:;
o, — CpeHEE KBAJIPATHIECKOE OTKIOHEHHUE 110 (PAKTOPHOMY IIPU3HAKY.
OMIUPUYECKOE KOPPETSALUOHHOE OTHOILICHHE:
5y

2
o’y

n= |2, (1.46)

IJI€ 77 - SMIIMPUUECKOE KOPPEISIITUOHHOE OTHOIIICHHUE;
o’y - o0IIas AUCIepCHs 3aBUCUMOTIO IIPU3HAKa,

5%y - MeXKTPYIIIOBAs AUCIIEPCUS 3aBUCUMOTO TIPU3HAKA.
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TeopeTndeckoe KOPPENAIMOHHOE OTHOLICHHUE:

nmeop - 0_2 >

—\2
a;:Z(y,n '

TI€ 7,., - TEOPETHYECKOE KOPPENALUOHHOE OTHOLIEHHE,
2

Vv

JIAHHBIM;

Oy,— 0CTAaTOYHaA JUCIICPCHA,

v, ~ TCOPCTUICCKOC 3HAUCHUC,

y - IpocTas CpeaHss apupMeTnyecKas SMIUPUIECKOTO Psija;

n — YUCIIEHHOCTh COBOKYITHOCTH.
Koaddumment xoppensiiuu panro CiupMmeHa:

. 2
DX

n(n*-1)’

rae  p - koahduuueHT koppensiuu panros CnupMeHa;
d — pa3HOCTb MEXK/y PaCYETHBIMH PAHIaMH B ABYX PsAax;
n — YUCIIEHHOCTh COBOKYITHOCTH.

Koaddunuent panrosoii koppensiiuu Kengenna:

_(P+0)-2
- n(n—1) ’

K

rae K, - koapdpunuent Kennenna;

(1.47)

(1.48)

o’ — olmas aucnepcusi 3aBUCHMOTO TMpHU3HAKA M0 HECTPYIMIHUPOBAHHBIM

(1.49)

(1.50)

P — cyMMa 3HAQ4€HUU PAHTOB, PACIOJIOKEHHBIX HUKE COOTBETCTBYIOILETO

NOPSAJIKOBOIO HOMEpaA paHra 1 OoJbIle €ro;

O — cyMMa 3Ha4€HU PAHTOB, PACHOJIOKEHHBIX HUKE COOTBETCTBYIOILETO

MMOPAOKOBOT0O HOMCpA paHl'a 1 MCHBIIC €TO,

n — YUCJIICHHOCTb COBOKYITHOCTH.

Koadppunment dexnepa:

Y-y
Oy Cc+YH
rae K, - koopdumuent dexuepa;

> C - 4HuCIo COBNAJECHUI 3HAKOB;

ZH - YUCJIO HECOBMNAJICHUN 3HAKOB.
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Kpurepnit Ouiepa:

2
5y.o-iy

Sk

: (1.52)

rae f — koddduiment dumepa;
87y - MEXKTPYIITIOBAs TUCTICPCHS;
k — KOJIIMYECTBO TPy,
2

G, , - CPEAHsIS U3 BHYTPUTPYIIIOBBIX AUCHICPCHH;

n — YUCJIICHHOCTL COBOKYITHOCTH.

PA3JIEJ 11

ITouck HCOOCTAIOIMIUX JAHHBIX pPsAda JUHAMHUKH OCYLICCTBIIACTCA II0 OZ[HOﬁ nus3

(dbopMyI1, B 3aBUCHUMOCTH OT BHUJIA psija:

y[:k.yi—l’ (21)
ko= a2t (2.2)
Yo

I7I€ y, - YPOBEHb IMHAMHUYECKOTO psAJa B 1-M TOLY;
Y., - YPOBEHb TMHAMUYECKoro psaa B (i-1)-m roay;
k - cpenHM KO3YPPUIIUEHT POCTA;
n - YACJIO YPOBHEH psijia B JaHHOM IIEPUO/IE;

Y, - YPOBEHb MOKa3aTelsi B 0a3UMCHOM MEPUO/IE.
AGCOTIOTHBIE TPUPOCTHI (LIETTHOM 1 Oa3MCHBIH):
Ay = ¥: = Virs (2.3)
Ny = V; = Vi (2.4)
rae Ay,, - LEMHOK aOCONIOTHBIN IIPUPOCT;

Ay,,, - 0a3UCHBIN a0COJIOTHBIN MPHUPOCT;

¥, - YPOBEHb IIOKa3aTesl B 1-M MEPUOJIE;

Y., - YPOBEHb IOKa3aTess B NpeaplayieM, (i-1)-M nepuosae;

¥, - YPOBEHb MoKa3aressi B 0a3UCHOM NEPHO/IE.
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KoaddunmenTs! pocta (CHUXEHHS) U TpUpOCTa (LIETTHON 1 0a3UCHBIN):

K, =2 (2.5)
Yia1
k6a3 = &’ (2‘6)

rae k,,, - LenHoi kodGpuuuent pocra,

ks, - Oa3uCHBIN KO3PPUIMEHT pocTa.

Ak,,, =k, —1, (2.7)
Ak, = kg, —1, (2.8)
rae Ak, - UenHOM KOd()(OHUIMEHT IPUPOCTa;
Akg,, - 6a3ucHBIN K03 pULIMEeHT mpUpocTa.

Temrbl pocta (enmHOM ¥ 6a3UCHBIN):

T, =k,, x100%, (2.9)
T. =k, x100%, (2.10)

bas oaz

roe T

yen

- LIEITHOW TEMII POCTa;
T,,, - 0a3UCHBINA TEMII POCTA.

Temrbl mpupocTa (1enHo u 6a3uCHBIN):

AT, = Ak,,, x100%, (2.11)
AT, = Ak, x100%, (2.12)
rae AT, - UEIHOM TEMII IIPUPOCTa,
AT,,, - Ga3UCHBII TeMII IPUPOCTA.

AOCOII0OTHOE 3HAYCHHE OJHOTO IMPOUCHTA ITPHUPOCTA:

4% = Der (2.13)

yen
rae A% - abCONMIOTHOE 3HAYCHUE OTHOTO IPOIICHTA MPHUPOCTA.

Cpenuuii ypoBeHb psjia (CpeaHei XpOHOJOTUUECKON):

y= 2, (2.14)
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rJ€ y - CPEOHUN YPOBEHbB P,

Vi»Vy-y, — YPOBHHU DPSIfIa;
n - YUCJIO YPOBHEM.

Cpennuii abCOTIOTHBINA MPUPOCT:

A
Ay = Z"; _yi,m

b
rje Ay - CpeaHui abCONIOTHBIN IPUPOCT;
Ay,., — aOCOIIIOTHEIN IIPUPOCT LEMTHOM;

n— YUCJIO YPOBHEM.

Cpennue k03¢ HUIMEHTH POCTa U IPUPOCTA:

I — n-1 ) . — n-l
k =" kuenl kuenZ kuenn _n\/kﬁas’

Ak =k -1,
rae k - cpennuii Ko>QUIUEHT POCTa;
k., - L€THBIE KOO(QOHUIMEHTHI POCTa,;
k,,, - 0a3uCHBINA KOADPUITMEHT pOCTa B TIOCICTHEM TIEPHO/IE;
Ak - cpenHui Ko3hPUIueHT npupocTa.
Cpennue TeMIbl pocTa U MPUPOCTa:
T =k -100%,
AT = Ak -100%,
rae T - CpeIHHIA TEMIT POCTa,

AT - CpeHHM TEMII IPUPOCTA.

(2.15)

(2.16)
2.17)

(2.18)
(2.19)

I[J'ISI BbIpABHUBAHUA pPAdd AHUHAMHWKH HCIIOJIB3YCTCA CHCTCMA ypaBHeHHﬁ,

IMOCTPOCHHAA 110 MCTOJAY HAMMCHBIINX KBAaJ[PaTOB!:

- €CJIK IIPpU IMOCTPOCHHUH PsAdd JUHAMHKHU UMCECTCA TCHACHIHA BbIpABHHBAHUSA 110

IpSIMOM, TO CUCTEMA YPAaBHEHUH CIIEIYOILAs:

n-a0+a1-2t:Zy,,
a0-2t+a1-2t2 =Zy,-t,

IZA€ y, - YPOBHU SMIIMPUYECKOTO PANA;
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a,,a, - KOOPOUIIMECHTHI;
n - KOJINYECTBO YPOBHEH P,
¢ - IOPSIAKOBBIA HOMEp Teproa WJIM MOMEHTA BpEMEHH.
JIJ1st yripoIeHust penieHusl CUCTEMbI OTCUET BPEMEHH BEICTCS OT CEPEIUHBI PsIjia,

TOrAa » =0 M CHCTeMa MPUHUMAET B

ma =2 2.21)
a -Zt2 = Zyl -t

Ortkyna:
a, = Zny f (2.22)
g2t (2.23)

= th }
- €CJIM IIpU IMOCTPOCHUH pPsa JTUHAMHUKKU UMECTCA TCHIACHIWA BBIPABHUBAHHA I10
Hapa6one, TO CUCTEMA YPABHEHUM CIIEIYIOLIAS:
Zy:ao ‘n+aq -Z:t+a2 -th,
Zt-y=a0-2t+al-Zt2+a2~2t3, (2.24)
212 ‘y=a, -th +a, ~ZI3 +a, -21‘4;
JIn ynpoIeHust peeHusi CHCTEMbI OTCYET BPEMEHH BEIETCS OT CEPEIAUHBI PAJa,

3
TOT A Zt =0, Zt = 0" cUCTeMa IMIPUHUMACT BU/I;

n-a,+a, ~Zt2 :Zy,
a -y r=Yy-1, : (2.25)
a, -th +a, -Zt4 =Zt2y;

OTKJIOHEHHE OT ITPOTrHO3HBIX 3HAYCHUH:

V=0, (2.26)

. :\/M (2.27)

n—m

rae y' — OTKJIOHEHHWE OT MPOTHO3HBIX 3HAUCHUH;
t — ko3 dunuent nosepus (=2);
o - Cpe/iHee KBaIpaTHUeCKOe OTKIOHCHHUE;
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Yr - YPOBHU TEOPETUUYECKOTO PSI/Ia;
y - CpPEIHSsI SMIIUPUUYECKOTO PSIa;
n — YUCJIO MEPHUOJIOB;

m — 4HUCJIO apaMeTPOB yYpaBHEHUS (IJIs MPSIMOM JIMHUU m=2).

PA3AEJ 111
BrruncnvM HEeM3BECTHBIE YPOBHHU 1IEH (Hampumep, ¢ GpeBpass 1o anpesb) mo
dbopmynam:
Di = Diy Ly (3.1
i) =s 3.2)
Po

€ i, — CPEAHMI UHIEKC LICH;
p, — LleHa B 1-M IIEPUOJE;
p,., —ieHa B (i-1)-m nepuose;
P, - IeHa B 0A3UCHOM IIEPUOJIE;

n - KOJIMYECTBO MIEPUOJIOB.
Brrunciienrie HEM3BECTHBIX YPOBHEH IIEH JIPYTUM CITOCOOOM MOKHO TTPOU3BECTH
o ¢popmyiam:

P =i+ Ap, (3.3)

ap =Ll ;po : (3.4)

rjae Ap — abCONIIOTHOE U3MEHEHHUE LICH 3a NIEPUOL;
p, — lIeHa B 1-M MECHIIIE;
p,., — lIeHa B MECALE BBIOPAaHHOM 3a 0a3y;
n - KOJMYECTBO NEPUOIOB.

I/IHI[I/IBI/II(yaIIBHBIe HWHACKCHI IICH.!

SNE (3.5)
P
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iﬁa'} = > (36)
TIE i, - HEMHON MHIEKC LEH;
p, — lIeHa B 1-M MEPUO/IE;
p,., — lieHa B ipeasiayeM (i-1)-m nepuose;
i.,, - 0A3UCHBIN UHJEKC IICH;

p,— lieHa B 0a3UCHOM NIEPUOJIC.
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[Ipunoxenue b

Taoauna 3navyennii pynkuui f(t) =

1
e

-t/2

\2x
t 0 1 2 3 4 5 6 7 8 9
0,0 3989 | 3989 |3989 | 3988 |3986 |3984 |3982 |3980 |3977 | 3973
0,1 3970 | 3965 [3961 |3956 |3951 |3945 [3939 |3932 |3925 |3918
0,2 3910 | 3902 |3894 | 3885 |3876 | 3867 |3857 |3847 |3836 |3825
0,3 3814 | 3802 (3790 |3778 |3765 |3752 |3739 |3725 |3712 | 3697
0,4 3683 | 3668 |3653 | 3637 |3621 | 3605 |3589 |3572 |355 |3538
0,5 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 |3372 |3352
0,6 3332 | 3312 (3292 | 3271 | 3251 |3230 [3209 |3187 |3166 |3144
0,7 3123 | 3101 [3079 | 3056 |3034 |3011 [2989 |2966 |2943 |2920
0,8 2897 2874 | 2850 |2827 |2803 [2780 |2756 |2732 |2709 |2685
0,9 2661 | 2637 | 2613 | 2589 | 2565 |2541 | 2516 |2492 |2468 |2444
1,0 2420 2396 | 2371 |2347 |2323 [2299 |2275 |2251 |2227 |2203
1,1 2179 2155 [ 2131 |2107 | 2083 [2059 |2036 |2012 | 1989 |1965
1,2 1942 | 1919 [ 1895 | 1872 | 1849 | 1826 | 1804 | 1781 | 1758 |1736
1,3 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
1.4 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,5 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 |1163 | 1145 |1127
1,6 1109 | 1092 [ 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,7 0940 | 0925 [ 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,8 0790 | 0775 [ 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 0540 | 0529 [0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0458 | 0449
2,1 0440 | 0431 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 | 0363
2,2 0355 | 0347 (0339 | 0332 | 0325 |0317 [ 0310 | 0303 | 0297 |0290
2,3 0,283 | 0277 (0270 | 0264 | 0258 | 0252 |0246 | 0241 | 0235 |0229
2.4 0224 | 0219 (0213 | 0203 | 0203 | 0198 [ 0194 | 0189 | 0184 | 0180
2,5 0175 | 0171 [0167 | 0163 | 0158 |0154 |0151 | 0147 | 0143 | 0139
2,6 0136 | 0132 (0129 | 0126 | 0122 |0119 |0116 |0113 |0110 |0107
2,7 0104 | 0101 [0099 | 0096 | 0093 |0091 | 0088 | 0086 | 0084 | 0081
2,8 0079 | 0077 {0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 |0061
2,9 0060 | 0058 [ 0056 | 0055 | 0053 | 0051 [ 0050 | 0048 | 0047 |0046
3,0 0044 | 0043 (0042 | 0040 | 0039 | 0038 |0037 | 0036 | 0035 |0034
4,0 0001 | 0001 [0001 |0000 | 0000 |0000 |[0000 |0000 |0000 |0000
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BeposiTHOCTH 1OCTHKEHUS A JAHHOM BeJIUYHHBI
(xkpurepus Kosmoroposa)

IIpunoxenue B

A 0,3 0,4 0,5 0,6 0,7

P()) 1,00 1,00 0,96 0,86 0,71
A 0,8 0,9 1,0 1,1 1,2

P(.) 0,54 0,39 0,27 0,18 0,11
A 1,3 1.4 1,5 1,6

P(.) 0,07 0,04 0,02 0,01
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[Ipunoxenue I

3Hauenne BepxHero q% mnpeneia y°q B 3aBHCHMOCTH

ot BepositHoctu P (3° >y’ ) u uncaa creneneii cBOGOAbI > - pacHpexeeHus

Yucao BeposiTHOCTH P()(2 >y 2q)

cTerneHen

cgodoabl, | 0,99 0,98 0,95 0,90 0,80 0,70 0,50 0,30

k
1 1,64 2,7 3,8 5,4 6,6 7,9 9,5 10,83
2 3,22 4,6 6,0 7,8 9,2 11,6 12,3 13,8
3 4,64 6,3 7,8 9,8 11,3 12,8 14,8 16,3
4 6,0 7,8 9,5 11,7 13,3 13,9 16,9 18,5
5 7,3 9,2 11,1 13,4 15,1 16,3 18,9 20,5
6 8,6 10,6 12,6 15,0 16,8 18,6 20,7 22,5
7 9,8 12,0 14,1 16,6 18,5 20,3 22,6 24,3
8 11,0 13,4 15,5 18,2 20,1 21,9 243 26,1
9 12,2 14,7 16,9 19,7 21,7 23,6 26,1 27,9
10 13,4 16,0 18,3 21,2 23,2 25,2 27,7 29,6
11 14,6 17,3 19,7 22,6 24,7 26,8 29,4 31,3
12 15,8 18,5 21,0 24,1 26,2 28,3 31,0 32,9
13 17,0 19,8 22,4 25,5 27,7 29,8 32,5 34,5
14 18,2 21,1 23,7 26,9 29,1 31,0 34,0 36,1
15 19,3 223 25,0 28,3 30,6 32,5 35,5 37,7
16 20,5 23,5 26,3 29,6 32,0 34,0 37,0 39,2
17 21,6 24,8 27,6 31,0 33,4 35,5 38,5 40,8
18 22,8 26,0 28,9 32,3 34,8 37,0 40,0 423
19 23,9 27,2 30,1 33,7 36,2 38,5 41,5 43,8
20 25,0 28,4 314 35,0 37,6 40,0 43,0 45,3
21 26,2 29,6 32,7 36,3 38,9 41,5 44,5 46,8
22 27,3 30,8 33,9 37,7 40,3 42,5 46,0 48,3
23 28,4 32,0 35,2 39,0 41,6 44,0 47,5 49,7
24 29,6 33,2 36,4 40,3 43,0 45,5 48,5 51,2
25 30,7 34,4 37,7 41,6 44,3 47,0 50,0 52,6
26 31,8 35,6 38,9 42,9 45,6 48,0 51,5 54,1
27 32,9 36,7 40,1 44,1 47,0 49,5 53,0 55,5
28 34,0 37,9 41,3 45,4 48,3 51,0 54,5 56,9
29 35,1 39,1 42,6 46,7 49,9 52,5 56,0 58,3
30 36,3 40,3 43,8 48,0 50,9 54,0 57,5 59,7
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ITpunoxenue ]

3HaueHnue INATHIIPOINCHTHBLIX BCPXHUX NMTPEACI0B yK.]IOHeHI/Iﬁ BeJUYHHBI F B 3aBUCHMOCTH OT CTENEeHH CBOﬁOI[bI K| H K

K; — crenenn cBo0oabI 1151 00JIbIIEH AUCNIEPCUH
K2 KZ
1 2 3 4 5 6 7 8 9 10 11 12 14 16 20 24 30 40 50 75 | 100 | 200 | 500 00

1 161 200 216 225 230 234 237 239 241 242 243 244 245 246 248 249 250 251 252 253 253 254 254 254 1

2 | 18,51 | 19,00 | 19,16 | 19,25 | 19,30 | 19,33 | 19,36 | 19,37 | 19,38 | 19,39 | 19,40 | 19,41 | 19,42 | 19,43 | 19,44 | 19,45 | 19,46 | 19,47 | 19,47 | 19,48 | 19,49 | 19,49 | 19,50 | 19,50 2

310,13 | 9,55 9,28 9,12 9,01 8,94 8,88 8,84 8,81 8,78 8,76 8,74 8,71 8,69 8,66 8,64 8,62 8,60 8,58 8,57 8,56 8,54 8,54 8,53 3
4 7,71 6,94 6,59 6,39 6,26 6,16 6,09 6,04 6,00 5,96 5,93 5,91 5,87 5,84 5,80 5,77 5,74 5,71 5,70 5,68 5,66 5,65 5,64 5,63 4
5] 6,61 5,79 5,41 5,19 5,05 4,95 4,88 4,82 4,78 4,74 4,70 4,68 4,64 4,60 4,56 4,53 4,50 4,46 4,44 4,42 4,40 4,38 4,37 4,36 5
6| 599 5,14 4,76 4,53 4,39 4,28 4,21 4,15 4,10 4,06 4,03 4,00 3,96 3,92 3,87 3,84 3,81 3,77 3,75 3,72 3,71 3,69 3,68 3,67 6
71 559 4,74 4,35 4,12 3,97 3,87 3,79 3,73 3,68 3,63 3,60 3,57 3,52 3,49 3,44 3,41 3,38 3,34 3,32 3,29 3,28 3,25 3,24 3,23 7
8| 532 4,46 4,01 3,84 3,69 3,58 3,50 3,44 3,39 3,34 3,31 3,28 3,23 3,20 3,15 3,12 3,08 3,05 3,03 3,00 2,98 2,96 2,94 2,93 8
9| 512 4,26 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,13 3,10 3,07 3,02 2,98 2,93 2,90 2,86 2,82 2,80 2,77 2,76 2,73 2,72 2,71 9

10 | 4,96 4,10 3,711 3,48 3,33 3,22 3,14 3,07 3,02 2,97 2,94 2,91 2,86 2,82 2,77 2,74 2,70 2,67 2,64 2,61 2,59 2,56 2,55 2,54 10
11 | 4,84 3,98 3,59 3,36 3,20 3,09 3,01 2,95 2,90 2,86 2,82 2,79 2,74 2,70 2,65 2,61 2,57 2,53 2,50 2,47 2,45 2,42 2,41 2,40 11
12 | 4,75 3,88 3,49 3,26 3,11 3,00 2,92 2,85 2,80 2,76 2,72 2,69 2,64 2,60 2,54 2,50 2,46 2,42 | 2,403 | 2,36 2,35 2,32 2,31 2,30 12
13 | 4,67 3,80 3,41 3,18 3,02 2,92 2,84 2,77 2,72 2,67 2,63 2,60 2,55 2,51 2,46 2,42 2,38 2,34 2,32 2,28 2,26 2,24 2,22 2,21 13
14 | 4,60 3,74 3,34 3,11 2,96 2,85 2,77 2,70 2,65 2,60 2,56 2,53 2,48 2,44 2,39 2,35 2,31 2,27 2,24 2,21 2,19 2,16 2,14 2,13 14
15 | 4,54 3,68 3,29 3,06 2,90 2,79 2,70 2,64 2,59 2,55 2,51 2,48 2,43 2,39 2,33 2,29 2,25 2,21 2,18 2,15 2,12 2,10 2,08 2,07 15
16 | 4,49 3,63 3,24 3,01 2,85 2,74 2,66 2,59 2,54 2,49 2,45 2,42 2,37 2,33 2,28 2,24 2,20 2,16 2,13 2,09 2,07 2,04 2,02 2,01 16

17 | 4,45 3,59 3,20 2,96 2,81 2,70 2,62 2,55 2,50 2,45 2,41 2,38 2,33 2,29 2,23 2,19 2,15 2,11 2,08 2,04 2,02 1,99 1,97 1,96 17
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