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1 O0mue yka3aHus M0 BbINOJHEHUI) KOHTPOJILHOM PadoThI

Y4eOHbIM TUTAHOM JUJISl CTYJEHTOB 3a0YHOTO OOY4YEHHUS IO MOATOTOBKH
11.03.01 Pagmorexnuka u 11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTMH M CH-
CTEMBI CBSI3U MPEAYCMOTPEHO BBITOJIHEHHE OJHOW KOHTPOJIBHON PabOTHI.

Pabora 3akitouaercs B MPOBEJECHUU OJHOTO W3 BUIOB CTATUCTUYECKOrO aHa-
JIM3a DKCIIEPUMEHTAIIBHBIX JTAHHBIX COIVIACHO BapUaHTY.

KoHnTponbHas paboTa MOXKET BBIINOJIHATHCS KaK B [IE€YaTHOM, TaK U B IUCbMEH-
HOM Buje. B medyatHom BHJie OHa pacnedarbiBaeTcsl Ha jucrax ¢opmara A4 ¢ uc-
II0JIb30BAaHUEM OJIHOM CTOPOHBI JHCTa. BTOpas cTopoHa JiMcTa OCTaBiseTCs 1JIs BHE-
CeHHsl ucrpanieHuil. Bce crpanuisl HymepyoTes. B nuceMeHHOM BHE paboTa BbI-
MOJIHSIETCS. B TETPaau B KIETKY (12 JMCTOB), MO OCTaBISAIOTCS JUIsl BHECEHHS UC-
MPaBJIEHUI WA IPOCTAHOBKU OTMETOK IPU MIPOBEPKE.

B pabote 00s13aTenbHO yKa3bIBa€TCsl HOMEP 3aJIaHUS U YCIIOBUS 3aJauH.

KonTponbHas pabota cpaercs Ha kKadenpy wWin B JIeKaHAT 3a0JIarOBPEMEHHO
710 Cla4yM 3a4eTa 110 JUCLUIUIMHE.

Bo Bpems 3auera HEOOXOAUMO OBITH TOTOBBIM JaTh MOSCHEHUS IO CYUIECTBY
pEelIeHus 3a]]a4 B KOHTPOJIbHOU padoTe.

2 KpaTtkue TeopeTuyecKue CBeAeHUA

2.1 PerpeccuoHHbIi aHAJIU3 (IMHEHHBIN OAHOMEPHBIN CIy4Yai)

['maBHas 3a71a4a perpecCUOHHOTO aHaIN3a — MO BXOJAHBIM (MCXOHBIM) TAHHBIM
AKCIEPUMEHTA (3HAYEHUSM HE3aBUCHUMOW MEPEMEHHOMN) U BBIXOJHBIM JIaHHBIM (3HA-
YEHUSM 3aBUCHUMON MEPEMEHHON) 3amucaTh YpaBHEHUE, CBS3bIBAIOIIEE 3aBUCUMYIO U
HE3aBUCUMYIO NEpeMEHHbIE. B perpecCHOHHOM aHaiau3e 4acTO He3aBUCHUMAas Iepe-
MEHHas Ha3bIBaeTCsl (PaKTOPOM, a 3aBUCUMAS - OTKJIIHKOM.

2.1.1 HaxoxaeHue ypaBHeHHsI perpeccuu

HYCTB B JKCIICPUMCHTE pacCMaTpuBajIaChb 3aBUCUMOCTb OJHOI'O OTKIIMKA OT

onHoro (akropa. PaccMoTpuMm naHHBIE SKCIEpPUMEHTA: BEKTOp 3HAUCHUU (PakTopa
N

i=1"

X = {xi}i]il Y BEKTOD 3HAYEHHUH OTKIUKa Y = { yi}



[IycTh Takke Ipu MOCTPOECHUH JUATPAMMBI PACCESIHUS — TOUYEK C KOOPAUHATA-

MU (x,., yl.) Ha JEKapTOBOW IJIOCKOCTH — PACIOJIOKEHUE TOYEK HOCHUT MOYTH JIMHEH-

HBII XapakTep, Kak OKa3aHo Ha pUCyHKe 1.

Y1 :
[ ]
o o
o o
[ ] ° L]
[ ]
° L ] L >
X
Pucynox 1

Torma MOXHO TIPEAIONIOKUTH TO, YTO 3aBHCHUMOCTh OTKJIMKA ) OT (akTopa X

X , TO €CTh €€ MOXXHO 3aIlu-

min °

HOCHT JIMHEHHBIN XapakTep XoTd Obl B 001aCTH [x

s |
caTh (PyHKIIUEH
y(x)zAx+B. (1.1)
OTKJIOHEHUS! TOYEK OT ATOW MPSAMON HOCAT CIIy4ailHblid Xapakrep. MOKHO
IPEAIOJIOKNTh, YTO OTKJIOHEHHUS CBA3aHbl C HATMYMEM CIy4YailHOW OINOKN
g, =y, —(A4x,+B). (1.2)
Haiitu Tounble 3HaueHus: ko3 HULIUEHTOB A U B Henb3sl, OJHAKO MO UCXOJ-
HBIM JIaHHBIM MO>KHO MOJYYUTh UX OLEHKY @ U b COOTBETCTBEHHO, TO €CTh

y(x)zax+b. (1.3)
3naueHus a U b HaxoxmATcsa Tak, 4ToObI mpsimast (1.3) mpoxonamna Kak MOXHO

OnmKe KO BCEM TOYKaM, TO €CTh C MUHUMAJIBbHON CyMMapHOU omunoOkoil. OyHKIus
CYMMapHO OIINOKN MOKET OBbITh 3alncaHa ClIeIyIoIuM 00pa3oMm:

F(a,b)zleaiz ixiz a’ + Nb* + 2ZN:xl. ab — Zixl.yl. a—
i=1 i=1 i=1 i=1

N N
- 22 Y |b+ Zyiz
i=1 i=1

Jlyis Toro, 4ToObl HAWTH MUHUMYM 3TOM (YHKIIMM HEOOXOAMMO PEIIUThH Clie-

(1.4)

TYIOUTYIO0 CUCTEMY JIMHEHHBIX anredpandeckux ypaBHenuit (CJIAY)

N N
Zx,. a+ Nb =Zyl.,
i=1

i=1

(1.5)

N

N N
2 _
E x la+| ) x |b = E Xy,
=1 i=1 i=1




HNannas CJIAY pemaertcs imro0bIM 13 u3BeCTHBIX MeTOI0B (I"aycca, Kpamepa, u
T.0.).

[lonydyeHHble B pe3ysbTaTe peLICHHs 3HAUYCHUS a U b u OyayT TpedyemMbIMU
OLICHKaMH HCTUHHBIX Ko3(duuneHtoB perpeccun 4 u B, a npsamas y(x):ax+b

MPOHIET KaK MOXKHO GIIIKe K ToukaM (x,, ), ).

Taxum 00pa3om, 11 HAXOXKIACHUST YPABHEHHS PETPECCUH HEOOXOIUMO:
a) TIOCTPOUTH AWArpaMMy pacCesHUsA, YOCAUTHCS, YTO PACIOJIOKEHHE TOUYEK
(xl., yl.) HOCHT IOYTH JIMHEHHBIN XapaKTep;

N N N
2
0) 1o 3HadyeHHsAM (aKTOpa M OTKIMKA MOCUUTATh E X, E X, E Xy, , n
i=l1

i=1 i=l1
N
Z v, . 3anucats CJIAY B siBHOM BH[E;
i=1

B) pewnts CJIAY;

I) 3alMCaTh YPaBHEHUE PErPECCUU B SIBHOM BHJIE, IOCTPOUTH €r0 HA JUArpaM-
M€ PacCesiHUs.

2.1.2 IIpoBepka 3HAYUMOCTH YPABHEHUS perpeccuu

JIyist TpOBEpKU 3HAYMMOCTH YPaBHEHHUS PETPECCHU HEOOXOIMMO PACCUUTATH
BBIOOPOUHBIi KOA(QUIMEHT feTepMUHAIU R’

i((axi + bl.) —y,.)2

R*=1-+ : (1.6)

>(n-7)

i=1

r1€ Y - CpelHee 3HauUeHUEe OTKIIMKA Y, BEIUMCIAOIIeecs no Gopmyse

1 N
_=—E . 1.7
Y Nl_:lyl (1.7)

Jlanee nusg npoOBEPKH 3HAYMMOCTH YPABHEHMS PETPECCUU IO 3HAYMMOCTH Ie-
HEPATBHOTO KO3 UIMEeHTa JeTepMUHAIMH (TO €CTh TOTO, YTO Ha T€HEPaIbHOU CO-
BOKYITHOCTH KOA(DPUIIMEHT AETEPMHUHAIIUU TAKXKE OTIWYEH OT HYJIS), BOCIIOIb3YEeMCS
AJITrOprUTMOM IMPOBCPKHU CTATUCTHYCCKHUX I'MITIOTEI.

BLI,IIBI/IHCM HYJICBYIO TUIIOTC3Yy O HC3HAYUMOCTHU I'CHCPAJILHOT'O KOB(I)(I)I/IHI/ICHT&
JACTCPMHUHAILIMMU:

H,: R.=0

ITo BBI60pKC pacCcuuTacM 3Ha4YCHHUEC CTaATUCTUKHU



R2
= (V-2). (1.8)

HaoOI

3agaaumcs ypoBHEM 3HAYMMOCTH o (00b4HO oL =0,05) 1 o TabnuiamM 3Haue-
HUMl pacnpenenenuss Puinepa ANsS o MO YUCTY CTemeHed cBoOoawl k=1, k,=N-2
HANJIEM KPUTHYECKOE 3HaUYEHUE .

Ecmm
F._>F (1.9)

Habn Kp ?
HYHeBaH THUIIOTE3a OTKIOHACTCA, YTO 3HaqHT,Ha/FeHepaHLHOﬁ:COBOKYHHOCTH,KOSQF
C]?I/II_[I/ICHT I[eTepMI/IHaHI/II/I TAaKX€ OTIIMYCH OT HYJIA.

2.2 KoppeasiunoHHbIN aHAJIN3 (JIMHEHHBIH OJJTHOMEPHBIN CJIy4ai)

['maBHast 3amavya KOPPEJSIIIMOHHOIO aHajiu3a — IO JIaHHBIM JKCIIEPUMEHTa
YCTAaHOBUThH HAJIMYUE CBS3M MEXAY JBYMsI U Oojiee mapameTpamu, onucaTh CUIY U
HaIpaBJIeHUE 3TON CBA3U.

2.2.1 HaxoxkaeHnune U aHaau3 Ko3guuueHTa Koppeasium

PaCCMOTpHM JABa Ha60pa SKCIICPUMCHTAJIBHBIX JAaHHBIX - IIapaMETpPhI
X ={x.}N uyY ={ y.}N HOCTpOHM II0 3TUM JAaHHBIM JUarpaMmy pacCCsiHHA, KakK
i)i=] i)i=1" ?

3TO ObUTO cnenano B m. 2.1.1. B koppensiuonHoM aHanu3e Takod rpaduk MHOTAA
HA3bIBAETCS KOPPEIALUOHHBIM MOJIEM.
Ecin MOXHO cKa3aTh, UTO PACIIONIOKEHHE TOUEK Ha AUAarpaMMe paccesHus HO-

CHT JIMHEMHBIA XapakTep, TOrAa CUIY W HAIPaBIEHUE CBA3U B 00JIACTH [xmin,xmalx
MOKHO M3MEPHUTH IIPU MOMOIIHU KO PUIMEHTA KOPPEIALNU
N
Z(xi —x)(yl. _y)
po i , (1.10)

N ) N )
Z(xi -¥) Z(J’i -7)
i=1 i=1
rne X,y - CpeIHHE 3HAYCHHS MapaMeTpPOB, BBIUUCIAIOMIUECS MO GopMysie THIa
(1.7).
[Tpu manmbix o6beMax BEKTOpOB X U Y MPOBOAMUTCS KOPPEKTUPOBKA 3HAUCHUS
Kod(urmenTa KoppesIuu.
O HampaBlICHWU CBS3M MEXIy TMEPEMEHHBIMH X M y TOBOPHUT 3HaK r. Ecim
r >0, CBA3b MOJOXKUTEIbHAS, TO €CTh NMPU YBEIWYEHWU 3HAYCHHUS X B 00JIacTh



[xmm,xmax] 3HAYCHUC )y TAKIKC YBCIMYINBACTCA. Ecmu r < O, CBA3b OTPpHUIATCIIbHAA, TO

CCTb IIpHU YBCIIMYCHUHN 3HAYCHUA X 3HAYCHNC ) YMCHbIIACTCA.

O cuite CBA3M MEXy MapaMeTpaMu X U y TOBOPUT MOAYJb 3HaueHus r. Kiac-
cu(UKalLs CUIIBI JIMHEHHOM KOPPEISIIMOHHOM CBsI3U IpUBeieHa B Tabmuie 1.

Tabmuma 1
3HayeHue r Cuiia cBsizu
lr =1 (GyHKIIMOHATIbHAS
0,7<r|<1 CUJIbHAS
0,5<|r<0,7 yMepeHHas
0,3<|r<0,5 ciabast
0<]r<0,3 MPAKTUYECKHA OTCYTCTBYET
r|=0 OTCYTCTBYET

[Tocne HaxoXAeHUS 7 MOXKHO 3amucaTh YpPaBHEHHWE PETPECCHH ) Ha X BUIA
(1.3), roe

s s
a=r-=, b=|y-r—=x|, (1.11)
SX Sx

rIe Sy S, — BBIOOpOYHBIE cpenHekBaaparndnele oTkIoHeHus (CKO) nnsd x u y, Ko-
TOpPbIE MO>KHO BBIYHMCIIUTD 110 (hOpMyJIe TUIIa

(1.12)

Takum oOpazom, A HaXOoxAeHHs KO3 PUIeHTa JMHEMHONW KOPPESIIIUK, €ro
aHaJM3a U 3alliCU YPABHEHUS PErPECCUu HE0OXOAUMO:

a) TIOCTPOUTH AWArpaMMy pacCesHUs, YOSAUThCS, YTO PACIOJIOKEHUE TOUEK
(xl., yl.) HOCUT JIMHEMHBIN XapaKkTep;
N

N
— —\2 —\2
0) 1O 3HAYEHUsM MapaMeTpoOB MOCUUTATH X, V, E (xi —x) , ( V= y) u
i=1 =1

N
> (x,—x)(y, - ¥); paccunrars r;
j=1

1

B) ClI€JIaTh BBIBOJ O CUJIE U HANPABJICHUU CBS3H;
I') HAUTH S, U §, 3aIIACaTh YPABHECHHUE PETPECCHUU )y HA X B IBHOM BHJE, ITOCTPO-
UTb €70 Ha AUArpamMMme pacCcesHusl.



2.2.2 TIpoBepka 3HAYMMOCTH K03 puumeHTa KOppeassumu

Jlnsi MpOBEpKH 3HAYUMOCTH TE€HEpalbHOro Ko3((duIMeHTa Koppenrsuuu (To
€CTb TOT0, YTO Ha F€HEPAIbHON COBOKYNHOCTU KO(P(MHULUEHT KOPPEIALUU OTINYEH
OT HyJIs1), BOCIOJIB3YEMCs aITOPUTMOM IIPOBEPKU CTATUCTHYECKUX THITOTES.

BeIIBMHEM HYJIEBYIO THIIOTE3Y O HE3HAYMMOCTH T€HEPAILHOTO KO (UIMEHTA
KOPPEIALUN:

H,: r.=0

ITo BEIOOpKE paccunTaeM 3HAYEHUE CTATUCTUKU

t :ﬂ_ (1.13)

Ha0I
2
V1-r

3agaauMcs ypoBHEM 3HaUYUMOCTH o (00br4HO o0 =0,05) u mo tabnuiie 3Haye-

Hul pacripenesneHus CTeloeHTa HallIeM KPUTHYECKOe 3HAaUCHUE le = t(oc,N - 2) )

Ecm

t |>t (1.14)

Kp?

HaOI
HYJICBAsA I'MIIOTC3a OTKIIOHACTCS, YTO 3HAYUT, HA FCHGp&J’IBHOﬁ COBOKYITHOCTH KOC—)(I)-
(I)I/IHI/IGHT KOPpCJIOUN TAKKE OTIIMYUCH OT HYJIA.

2.3 JlucniepcHOHHBINA aHAJM3 (0AHO(PAKTOPHBII OJHOMEPHBIN Cay4ai)

['maBHast 3amaya JIUCIIEPCHOHHOrO aHalM3a — MO JIaHHBIM 3KCIIEPUMEHTOB
YCTAaHOBUTH 3HAYUMOCTb BIUsSHUS (hakTopa (Wiu (HAKTOPOB) HA OTKIUK (OTKIIMKH).
J1J1st 3TOTO IPOBOUTCS PS SKCIEPUMEHTOB Ha Pa3HBIX YPOBHSIX (haKkTopa.

JlucniepCMOHHBIN aHAN3 MPEABAPSIETCS aHATM30M MCXOJHBIX JaHHBIX IO HE-
CKOJIBKAM TIapamMeTpaM, OJIHOM W3 CaMbIX BAXKHBIX SIBIIICTCS IPOBEpKa PaBEHCTBA
TACTICPCUM.

2.3.1 IIpoBepka paBeHCTBA AUCHEPCHit

[Ipn paBHOM uuCIEe KCIIEPUMEHTOB Ha KaKIOM YpoBHE (akTopa (oObeme

IPYIIbI) PABEHCTBO JUCIEPCHI MOKHO MPOBEPUTH Mo kputeputo Koxpena.
N N

ITycts ecte M rpynn X, = {xil}il, X, = {xig}iﬂ, e X, = {xim}izl'

2 .
PaccunraeM BbIOOpPOUYHBIE IPYMIIOBBIE JUCHEPCUU ;. UL KaXJOH TPYIIIbI MO
bopmyre



N _
Zl:(xﬂ—xj)z
s, == N1 : (1.15)

CpelnHee 3HaYeHHE X, Ui K&X/IOW TPYINIBI PACCYUTHIBACTCA MO (GopMyIie TH-
na (1.7).

BoigBuHEM HYJIEBYIO TUIIOTE3Y O PABEHCTBE T€HEPAIBbHBIX TPYIIOBBIX AUCIIEP-
CUMU:

H,:06’=0c,=..=0,’
ITo BBIOOPOYHBIM 3HAYEHUSM S; PACCUUTAEM 3HAUEHUE CTATUCTUKU

B maXsz (1 16)
gHaGn - M . .

2
Zsj
j=1

3amanmuMcs ypoBHEM 3HAUMMOCTH 0. (00braHO o =0,05) u mo Tabmure 3Ha4Ye-

Hui pacnpenenenus Koxpena HaieM KpUTHYECKOE 3HAUYEHHUE g, B 3aBUCUMOCTHU OT
quclia TPy 1 o0beMa rpyI.
Ecmmn

gHa6nSnga (1.17)

HYJICBaA rUII0TC3a NPUHHUMACTCA.

2.3.2 AHaJIU3 JaHHBIX

[Tocne mpoBepKu HWCXOAHBIC AAHHBIC 3AMHINEM B CTATUCTUYECKYIO TaOJIUIlY
CJIEIYIOLIEro BUJA, MOKA3aHHOTO HAa pUCyHKEe 2. CpelHHe 3HAaYeHUs I KaKIOu

TPYIIIBL, X, , 3AIHUCHIBAIOTCS CHU3Y.

ypoBHH (hakTopa

v

. F F Fu
a§ X11 X12 X1M
% = X21 X22 Xom
z 2

2

°l XN1 XN2 e XNM

X X2 Xu

CpCIHMC 3HAYUCHUS B T'PYIIIAX

Pucynox 2

10



PaccunTsiBaeTcs cpenHee ooee mo (bopMyne

=—Zx (1.18)
PaccumnthiBaroTCs CYMMEI KBaaApaTOB OTKHOHGHI/Iﬁ
- MEXTpYynIoBas
M 2
S, =N (x,-x) : (1.19)
j=1
- BHYTPUTPYIIIOBas

i( ) . (1.20)

1 i=l1

Ms

~.
Il

PaccunthiBaroTCs OLICHKH OOIIEH AUCTIEpCUU
- MEXY TpYII

SS
MS, = 5. 1.21
T (1.21)
- BHYTpH Ipynn
SS
MS, =—T —. 1.22

BeiaBuraercss HyJieBasi TUIIOTE3a O PAaBEHCTBE MATEMATHYECKUX OXUAAHUM X,
X2, ...y X)r. DTH BEIMYMHBI MOXKHO pacCMaTpUBaTh KaK CPEIHHUE X1, X2, ..., X3y HA TCHE-
pasIbHOM COBOKYMHOCTH. Ecnm rumore3a npuHuMaetcs, T0 Gakrop F HE OKa3bIBaeT
CYILLIECTBEHHOE BO3IEUCTBUE HA OTKIIUK.

Hy:p=pn,=...=y,
ITo paccunTaHHBIM paHee 3HAYECHUSAM BEIUMCIMM 3HAYEHUE CTATUCTUKH
MS,
FE . = . (1.23)
MS,

3agaauMcs ypoBHEM 3HAYMMOCTH o (00b4HO o0 =0,05) 1 1o TabnuiamM 3Haue-
HUW pacripenencHus Dumiepa AIsE o MO0 YHCIY CTeNeHer cBobonabl kj=M-1,
k=M (N — 1) HaieM KpUTH4eCKoe 3HaYeHue F,.

Ecmm
F _>F (1.24)

Habn Kp ?

HYJIEBasl TUTIOTE3a OTKJIOHSIETCS; 9TO 3HAYUT, YTO (haKTOp OKA3bIBAET CYIIECTBEHHOE
BO3€EHCTBHE HA OTKIIUK.
Takum 00pa3om, JJIs MPOBEICHUS JUCIIEPCUOHHOIO aHAJIN3a HEOOXO0IUMO:

a) 3a1McaTb CTAaTUCTUYCCKYTO Ta6n1/1uy, IIOCUNTAaTh Xj N BHCCTHU UX B Ta6JII/IHy;

0) nocuuTaTh ;t, SSs, SSw, MSp, MSy;

B) BBIABUHYTH U ITPOBCPUTH HYJICBYIO I'MIIOTC3y AUCIICPCHOHHOI'O aHAJIN3A.
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3 BoinosiHeHHE padoThI

3.1 Bri0op BapuaHTa padoThbl

3afgaHus KOHTPOJIBHBIX pabOT COCTABJIEHBI 110 CTOBAPUAHTHON CHCTEME U IMPH-
BEJIEHBI B TaOauax 2 u 3.

Tabnuma 2 — Homep BapradTa Ha KOHTPOJIBHYIO padoTy

[Tocnenusst mudpa 3a49€THON KHIKKU
0 1 2 3 4 5 6 7 8 9
0 X-1 [X2 [X3 [X4 [X5 [X6 [X-7 [X-8 [X9 [X-10
s |1 Y-1 [Y2 |Y3 |Y4 |Y5 |Y6 |Y7 [Y-8 [Y9 |Y-10
§ s|2 [z [z2 (23 |z4 |25 |76 |27 |28 |29 [Z-10
= |3 X-4 |X-5 |X-6 |X-7 [X-8 |X9 |X-10|X-1 |X-2 |X-3
E 2|4 Y-4 |Y-5 |Y6 |[Y-7 [Y8 [Y9 |Y-10][Y-1 [Y2 |Y-3
= § 5 z-4 z5 |z6 |z-7 |z8 [z9 |z-10|z-1 [z2 |Z3
2 g6 X-7 [X-8 |X-9 [X-10|X-1 [X-2 |X-3 |X-4 |X-5 |X-6
o§ S| 7 Y-7 Y-8 |Y9 |Y-10]Y-1 [Y2 |Y3 |[Y4 |Y-5 [Y-6
=08 Z7 |z8 |z9 |z10|z1 |z2 |z3 |z4 |z5 |z-6
9 X-10 [ X9 [X-8 [X-7 [X-6 [X-5 [X4 [X3 [X2 |[X-1

Tabmuma 3 — Tun 3aganus (X, Y, Z)

Metka | YueOnblii Tog | 3UMHSS ceccus Jletnss ceccus

X 20 0-20 1 pEerpeCCUOHHBIN KOPPEALMOHHBIN
20 1-20 2 JMCTIEPCUOHHBIN perpecCuOHHBIN
20 2-20 3 KOPPEJISLIMOHHBIN JACTIEPCUOHHBIN
20 3-20 4 pErpecCUOHHBIN KOPPEISIUOHHBIN
20 4-20 5 JTVCTIIEPCUOHHBIN pPErpeCCUOHHBIN
20 5-20 6 KOPPEJISIIIMOHHBIN JACTIEPCUOHHBIN
20 6-20 7 perpeCcCCUOHHBIN KOPPEIALMOHHBIN
20 7-20 8 T CIIEPCUOHHBIN pPErpeCCUOHHBII
20 8-20 9 KOPPEISIIUOHHBIN JIUCTIEPCUOHHBIN
20 9-20 0 JTCTIEPCUOHHBIN perpecCUOHHBIN

Y 20 0-20 1 KOpPPEALIMOHHBIN JIACTIEPCUOHHBIN
20 1-20 2 perpeCCUOHHBIN KOPPEIALMOHHBIN
20 2-20 3 JTVCTIEPCUOHHBIN PErpECCUOHHBIN
20 3-20 4 KOppEIALNOHHBIN JVCIIEPCUOHHBIN
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Metka | YueOHBIN rog | 3UMHASA ceccust JleTHs1s ceccus
20 4-20 5 pPErpeCCUOHHBIN KOPPEALMOHHbBIN
20 5-20 6 JACTIEPCUOHHBIN perpecCuOHHBIN
20 6-20 7 KOpPEISUOHHbBIN JUCIIEPCUOHHBIN
20 7-20 8 PErpecCUOHHBIN KOPPEJSLIMOHHBII
20 8-20 9 JTCTIEPCUOHHBIN perpecCUOHHBIN
20 9-20 0 pPETPECCUOHHBIN KOPPEALMOHHBIN

Z 20 0-20 1 JTVCTIEPCUOHHBIN pPErpeCCUOHHBIN
20 1-20 2 KOPPEJISLMOHHBIN JTACTIEPCUOHHBIN
20 2-20 3 pPErpecCUOHHBIN KOPPEJSLIMOHHBII
20 3-20 4 JTCTIEPCUOHHBIN perpecCUOHHBIN
20 4-20 5 KOPPEALIMOHHBIN JIACTIEPCUOHHBIN
20 5-20 6 pPErpecCHOHHBIN KOPPEJSLIMOHHBII
20 6-20 7 T CTIEPCUOHHBIN pErpeCcCUOHHBII
20 7-20 8 KOpPEISUOHHbBIN JUCIIEPCUOHHBIN
20 8-20 9 pErpeCcCCUOHHBIN KOPPEIALMOHHbBIN
20 9-20 0 KOPPEALIMOHHBIN JIACTIEPCUOHHBIN

3.2 Ilpumep BBHINOJIHEHUS 32IaHUSA

3.2.1 PerpeccuoHHbIii aHAIN3

1lo sxcnepumenmanvuvivm 3navenuam gpaxkmopa X u omxnuka Y Haiimu ypaeHe-

HUe pezpeccuu U npogepums €20 3Ha4UMocms Ha ypoere 3nayumocmu o.=0,01.

X={-35 -3 -25
3 35 4

Y=7/-584 -52,5 -43
57 11 189

I[locTpoum JmarpamMMmy paccesiHus (CM. CIIpa-
Ba). Pacronoxenue Touek (X,,y,) HOCUT IOYTH JIU-

HEWHBIA XapakKTep.

2 L5 -1 05 0
45 5 55 6

37,3 -39 -27,3 -255 -17
272 31,2 332 367

Wimem ypaBHEHHE PErPECCHH B BUJIC
y(x) =ax+b.

I[JIH HaXOXICHUA a U b paccuuTacm psa 3Ha-

YEeHUU:

13
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N

ZN:xi=25; Dy, =-159,7;
i=1

i=1

N
> x?=(-3,5)" +(-3) +..+(6) =197,5;
i=1

N
> xy,=(-3,5)-(-58,4)+(-3)-(-52,5) +...+ 6-36,7=1437,7..
i=l

Januiuem CJIAY:
25a +20b=-159,7,
197,5a +25b=1437,7.

Pemnm CJIAY metonom Kpamepa.

Onpenenurenu:
25 0
= =-3325;
197,5 25
—-159,7 20 25  —-159,7
| = =-32746,5; A, = =67483,25;
1437,7 25 197,5 1437,7
oTCIOZIa
a=21_93, p=22 203,
A A

Takum 00pazom,
y(x) =9,8x—-20,3.

PerpeccuonHas npsiMasi Ha uarpaMMe pacCcesiHus MPUBEICHA Ha PUCYHKE.

60

[TpoBepuM 3HAUMMOCTh YpaBHEHUS PETPECCUHU.
Paccunraem Be1OOpOUYHBIN KOA(GGUIIMEHT NeTepMUHALUU. J[J151 3TOr0
- paccunTaem 3HaueHus 9,8x — 20,3 g uCXoaHBIX 3HAYeHUH (pakTopa (X):



9,8-(=3,5)-20,3=-54,6,
9,8-(~3)-20,3=-49,7,

9,8-6-20,3=38,5;
N
- paccuuraem suauenus Y ((ax, +b,)— y.)2 :

i
i=1

N

> ((ax, +5,) =, ) =((~54,6) ~(=58,4)) +((49,7) ~(~52,5))" +...+

i=1
+(38,5-36,7)" =156,01;
- paccurTaeM 3HaAYECHUE ) :

1
y=—-(-159,7)=-8,0;
2 (7139.7)=-80:

N
—\2
- paccuuTaeM 3HaYeHUs Z( V- y) :

i=l1

N
> (5 -7) =16280,85.

i=1
Takum 00pazom,
2 156,01

16280,85

5

[IpoBepka 3HAYUMOCTH YpaBHEHHUSI PETPECCUMU:

H,: R:.=0
Paccuntaem 3HayeHne CTaTUCTUKHA
= 0P 50-2)=1782.
1-0,99

[To Tabnuue 3nauenuit pacnpenenenuss dumepa ag o =0,01 mo yucny cre-

nener ceobonrl k=1, kr=18
Fp=8,28.
Ycnosue F

Hab

>F;(p BBIIIOJIHACTCA, TO C€CThb HYJICBAA T'MIIOTC3a OTKIIOHACTCA,

YTO 3HAYUT, Ha TEHEPATbHOM COBOKYMHOCTH KO3(PQPUIMEHT ACTEPMHUHALIMHM TaKXkKe
OTJINYEH OT HYJIsl, 4 YPABHEHUE PErPECCUM - 3HAYUMO.

Omeem. ypasuenue perpeccun y(x)=9,8x—20,3; OHO 3HAYMMO HA IeHe-

pPaJbHOM COBOKYITHOCTH.
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3.2.2 KoppeasinuoHHbI aHAJIN3

Onpedenumsv xapaxmep u cuny cesazu napamempa X u napamempa Y no skcne-
PUMEHMANTbHBIM OAHHbLIM. 3anucams ypasnenue pezpeccuu. [Ipoeepums 3unauumocms
2eHepaNbHO20 KOIDDuyuenma JUHEUHOU Kopperayuu Ha YpoeHe 3HAYUMOCTU
a=0,01.

X={-49 -43 41 -33 -21 -1,6 -1,4 -1,3 -04 06 06 1 2,2

25 27 29 31 49 49 5}

Y={-697 -652 -56,2 -49,5 -38,9 -40,9 -29,2 -33 -19,7 -15,7 -12,8 -13,6 2,2

88 98 42 81 266 302 301}

40
[Toctpoum nuarpammy paccessHUs (CM.

4
cripasa). Pacnionoxerue Touek (x,,y,) HOCUT II0- 20 -
YTHU JIMHEUHBIN XapaKTep. ‘ — !". : ‘
JIns HaXOKEHWs 7 paccymTaeMm psjx 3Ha- o8 ’ ) ’
‘-ICHI/IIIII . ‘_2 |
® 40
X=—I((-49)+(-4,3)+...+5)=0,35;
(4.9 +(4.3) . +9) o
1 o® 7
y=%((—69,7)+(—65,2)+...+3o,1)=—16,22;

M=

(x,—%) =(-4,9-0,35)" +(-4,3-0,35)" +...+(5-0,35)" =189,62;

1

~
Il

(»,-7)

M-

~
Il
—

((-69,7)~(~16,22)) +((~65.2) = (~16,22)) +...+

+(30,1-(~16,22)) =18354,27;
ﬁ(x,. -X)(y,-¥)=(-4.9-0,35)-((-69,7) - (-16,22)) +(—4,3-0,35)

1

x((~65,2)—(~16,22)) +...+(5-0,35)-(30,1-(~16,22)) =1856,72.
Takum 00pazom,
L 1856,72 0,095,
J189,62-18354,27
Hcxons u3 aHanmza 3HaueHUs KOA(pUIMEHTa KOPPEISLUU, MOXKHO CKa3aTh,
4qTOo MCXKAY IapaMCTpaMu Ha6J'IIOI[aCTC}I CHUJIbHAaJ IMOJIOKHUTCEIIbHAA CBA3b.
JJ1s Hax 0K IeHWsI ypaBHEHUS PETPECCUH Y HA X HAUAEM CIEAYIOIME 3HAUCHUS:

N (XN s = [1835%27 4 5.
20-1 "N 20-1
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Torjaa Ko3(pPUIHEeHThI perpeccuul OyayT paBHBI

31,08:9,79;
8

a=0,995-

5

31,08

b=-16,22-0,995- -0,35=-19,65.

Taxum 00pa3oM, ypaBHEHUE PETPECCUH ) HA X
y=9,79x-19,65.

Perpeccnonnas npsiMast Ha 1MarpaMMme paccesiHUsI MPUBEAEHA HA PUCYHKE.

40 -

20 +

D

-80 -

[TpoBepuM 3HAUMMOCTH KOIPPHUITMEHTA KOPPEIISAIIH.
H,: r.=0
PaccunTaem 3Ha4eHHE CTATUCTUKH
~0,995v20-2
e J1-0,9952
3agagumcs ypoBHeM 3HauuMoctu o =0,01. ITo Tabnuie 3HaueHuii pacnpese-

nenust Crorozienta £, =1(0,01;18) =2,878.

=179,32.

t

Hab1

Ycnosue

> 1., BBITIOJIHSIETCS, CIIEIOBATENIBHO, TeHEPAIBHBIN KO3 HIIH-

CHT KOPPCIIONUN OTIIMYCH OT HYJIA.

Omeem: BbIOOpOYHOE 3HAUEHUE KOdPduienta koppensuuu pasuo 0,995, to
€CTb MEXJly NapaMeTpaMy HaOII0AAaeTCsl CHIIbHAS MOJIOKUTENbHAS CBSA3b. Y paBHEHHE
perpeccun y =9,79x —19,65. I'enepanbublii KOAGGUIUEHT KOPPETSIUN OTIUYEH OT

HYJISL.
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3.2.3 /lucniepCUOHHBIN aHAJIN3

Ilo sxcnepumenmanvuviM OAHHLIM BbIACHUMb, uUMeem au axmop A cywe-

cmeeHHoe énusanue Ha napamemp B ucciedyemozo obvexma. Ilpedsapumenvro npo-

gecmu npo8epKy pAeeHcmea epynnogulx OUCnepcuil. Ypoens sHauumMocmu cuumamsy

pasuvim 0.=0,01.

3nauenus napamempa B:

Ha yposre Al :
[0,22 1,42 0,15 0,13

Ha yposHe A2:
{2,3 3,47 1,35 4,08
4,56 5,35 3,24 2,44
Ha yposre A3:
{3,42 3,86 5,21 3,72
5,38 3,95 5,76 4,42
Ha yposte A4
{957 5,85 7.4 7,29
9,66 5,15 7,14 3,98
Ha yposre A5
{7,23 8,21 6,57 9,19
7,83 7,07 8,58 6,7

0,91 -0,52 1,45 1,54 2,25 2,02 0,23 2,21
2,36 1,7 1,93 -1,03 0,13 0,46

0,87 0,41
1,55 4,88

4,87 4,69
5,23 5,64

818 533
821 852

86 916
883 7,78

1,87}

1,79

0,76 1,1 323 1,32 546 2,97 3,67

3,56}

51 68 546 4,73 543 3,66
4,24

7.54 6,82 9,03 581 936 6,67
8,6}

943 79 85 739 901 771
9,48}

3,67

6,8

8,18

3anuiinemM UCXOAHbIEC JaHHBbIE B CTATUCTUYECKYIO TaOIUIly, BHECEM B HEE TpyI-

MTOBBIE CPEHUE:

Al A2 A3 A3 AS
0,22 2,3 342 | 9,57 | 7,23
1,42 | 347 | 3,86 | 585 | 821
0,15 1,35 | 5,21 7,4 6,57
0,13 | 408 | 3,72 | 7,29 | 9,19
091 | 0,87 | 487 | 8,18 8,6
-0,52 | 0,41 | 4,69 | 5,33 | 9,16
1,45 | 0,76 5,1 7,54 | 9,43
1,54 1,1 6,8 6,82 7,9
2,25 | 3,23 | 546 | 9,03 8,5
2,02 | 1,32 | 473 | 581 | 7,39
0,23 | 546 | 543 | 9,36 | 9,01
2,21 | 297 | 3,66 | 6,67 | 7,71
1,79 | 3,67 | 3,67 6,8 8,18
2,36 | 4,56 | 5,38 | 9,66 | 7,83
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Al A2 A3 A3 A5

1,7 535 | 3,95 | 5,15 | 7,07
1,93 | 3,24 | 5,76 | 7,14 | 8,58
-1,03 | 244 | 442 | 3,98 6,7
0,13 1,55 | 5,23 | 8,21 8,83
0,46 | 488 | 5,64 | 8,52 | 7,78
1,87 | 3,56 | 4,24 8,6 9,48

x. 1,06 | 2.83 | 476 | 7,35 | 8,17

J

[IpoBeprM paBeHCTBA I'PYNIOBBIX AMCHEPCHA. BbIYMCINM BBHIOOPOUYHBIE JTHC-
Hepcmr

20 1( (0,22-1,06)" (1,42—1,06)2+...+(1,87—1,O6)2)=1,O2;
20 1(23 2,83)" +(3,47-2,83)" +...+ (3,56 283)2) 2,5
20 1(342 4,76)" +(3,86—4,76)" +...+ (4,24 - 476)2) 0,79;
20 1(957 7,35) +(5,85-7,35) +...+(8,6-7.35)" | = 2.5;
== 1(723 8,17)" +(8,21-8,17)" +...+(9,48 - 817)2) 0,78.

L2 2 2 2 2
H,:0 =0, =0,"=0, =0,
Paccuntaem 3HaueHue CTaTUCTUKHA

2,5 2,5
8haon = = 20,33.
1,02+2,5+0,79+2,5+0,78 7,59

3agaaumcs ypoBHeM 3HauuMocTd o =0,01. ITo Tabnuiie 3HaueHnit pacnpese-

nenus Koxpena g, =0,3907.

YCnoBue g6, < 8yp COOMIONACTCS, HyJICBas THMIIOTE3a NMPUHUMACTCS, TCHE-

pajibHbIE TPYIIIOBbIE TUCTIEPCUU PABHBI.

I[J'I?[ MMpOBCACHUS TUCIICPCUOHHOTO aHAJIN3a Halgem CIICAYONEC 3HAYCHUSA:

x_tzé-(l,06+2,83+...+8,17) =4,83;

58, =20+((1,06-4,83)" +..+(8,17-4,83)") = 714,4;

M N _
88, =33 (x,~x,) =(0.22-1,06)" +(1,42~1,06)’ +...+ (1,87 ~1,06)’ +
J

=1 i=
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+(2,3-2,83)" +(3,47-2,83)" +...+(3,56 - 2,83)" (3,42 - 4,76)" + (3,86 —4,76) " +
..+ (4,24-4,76) +(9,57-7,35)" +(5,85-7,35) +..+(8,6-7,35) +

+(7,23-8,17) +(8,21-8,17) +...+(9,48 =8,17)" =144,31;
714,4

144,31
Sy =————=1,52.
"5(20-1) 7

MS, =178,6;

BI)I,IIBI/II“aeM THIIOTE3Y O HC3HAYMMOCTH BJIUAHUA (baKTOpa A Ha OTKJIUK B:

Hy:p=pn,=...=y,
Paccuntaem 3HaueHue CTAaTUCTUKHA
_178,6 =117,57.

Habnm
D

[To Tabmuue 3nauenuit pacnpenenenuss Oumepa ais o =0,01 mo yuciy cre-
neHeu cBo6ob! k=5-1=4, k)=5(20-1)
Fy, =3,52.
Ycnosue F,

Ha0

>F;<p BBIIIOJIHACTCA, TO €CThb HYJICBAA T'MIIOTC3a OTKIIOHACTCA.

210 3HA4YUT, 4YTO (I)&KTOp A oka3bIBaeT CYHICCTBCHHOC BJIMAHNEC HAa OTKIIMK B.

Omeem. TeHepalIbHbIE IPYIIIIOBBIE JUCIIEPCUN JAHHBIX paBHbI. PakTop 4 OKa-
3bIBAET CYIIECTBEHHOE BIMSIHUE HA OTKIIUK B.
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4 3aaHNs HA KOHTPOJILHYIO padoTy

4.1 PerpeccMOHHBIH aHAJIN3

[To sxcnepruMeHTaNbHBIM 3HaUYCHUSIM (PakTopa X U OTKJIMKA Y HAWTH ypaBHe-
HUE PErPECCUU U MPOBEPUTH €r0 3HAUMMOCTh Ha ypoBHE 3HaunMocTu 0=0,05.

JlaHHBIE 11O BapyuaHTaM:
)

X={2 -1,5 -1 -0,5 0 0,5 1 1,5 2 25 3 3,5 4
45 5 55 6 6,5 7 7,5}

Y={18,6 16,5 18 15,7 6 97 35 4 1 -6 34 -12)7
-17,5 -21,3 -24 -24,1 -23,8 -27,8 -33,8 -38,3}

2)

X={2 25 3 3,5 4 45 5 55 6 6,5 7 75 8
85 9 95 10 10,5 11 11,5}

Y={44 -3 2 32 -3 42 15 55 6 25 86 28 15
1,2 2 54 92 87 62 52}

3)

X={-1 -0,5 0 0,5 1 1,5 2 25 3 3,5 4 45 5
55 6 6,5 7 75 8 8,5}

Y={134 -6,5 4 10,7 10 22,7 25,5 35 41 43 54,6 543
58,5 63,7 70 78,9 88,2 93,2 96,2 100,7}

4)

X={4 35 -3 252 -15 -1 050 05 1 15 2
25 3 35 4 45 5 55

Y=1{224 -19 -12 -88 -13 38 -45 1,5 4 25 106 68 75
92 12 174 232 247 242 252}

S)

X={2 -1,5 -1 -0,5 0 0,5 1 1,5 2 25 3 3,5 4
45 5 55 6 6,5 7 7,5}

Y={-254 -185-8 -1,3 -2 10,7 13,5 23 29 31 42,6 423
46,5 51,7 58 66,9 76,2 81,2 84,2 88,7}
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6)
{2 25 3 35 4 45 5 55 6 6,5 7 75 8
&5 9 95 10 10,5 11 11,5}
Y={-134 -145 -12 -133 -22 -17,3 -22,5 -21 -23 -29 -254 -33,7
-37,5 -40,3 -42  -41,1 -39,8 -42,8 47,8 -51,3}

>~
I

7)

X={4 35 -3 25 -2 -5 -1 050 05 1 15 2
25 3 35 4 45 5 55!

Y={44 3 2 32 3 42 15 55 6 25 86 28 15
12 2 54 92 87 62 52!

8)

X={-1 0,5 0 0,5 1 1,5 2 25 3 3,5 4 45 5
55 6 6,5 7 75 8 8,5}

Y={74 4 3 6,2 2 11,2 10,5 16,5 19 17,5 25,6 21,8
22,5 242 27 324 38,2 39,7 39,2 40,2}

9)

X={2 -5 -1 -0,5 0 0,5 1 1,5 2 25 3 3,5 4
45 5 55 6 6,5 7 7,5}

Y={26 15 4 27 -6 -13 -65 -5 -7 -13 -94 -17)7
-21,5 -24,3 -26  -25,1 -23,8 -26,8 -31,8 -35,3}

10)

X={2 25 3 35 4 45 5 55 6 65 7 15 8
85 9 95 10 10,5 11 11,5

Y=1{22,6 295 40 4677 46 587 61,5 71 77 79 90,6 90,3
94,5 99,7 106 1149 1242 1292 1322 136,7}

4.2 KoppeasiumoOHHbI aHAIH3

OnpenenuTh XapakTep W CHIYy CBS3M MapaMeTpa X W mapamerpa Y IO JKCIe-
PUMEHTAJIBHBIM JaHHBIM. 3amucaTh YpaBHEHUE perpeccud. IIpoBepuTh 3HAYMMOCTH
TCHEPAILHOTO KOX(G(UIIMCHTa JMHCHHOW KOPPENAIMM Ha YPOBHE 3HAYUMOCTH
0=0,05.

JlaHHBIE 11O BapyuaHTaM:
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)

X=1{2

4,5

Y = {18,6

-17,5

2)
{2
8,5

Y =1{44

1,2

3)

X=1{-1

5,5

Y ={-13,4

58,5

4)

X = {-4

2.5

Y ={-224

9,2

S)

X = {2

4,5

Y ={-254

46,5

0)
2
8,5

Y=1{-134

-37,5

7)

X = {-4

23

2,5

-1,5

16,5
213

2,5
9
3

0,5

-6,5
63,7

-1,5

-18,5
51,7

2.5
9

14,5
-40,3

17,4

5,5
-8

9,5
-12
42

3,5

-0,5

15,7
-24,1

3,5
10
3,2
9,2

0,5

10,7
78,9

66,9

3,5
10
-13,3
-41,1

0
6,5

-23,8

10,5

1
()

8,7

7,5
10
88,2

4,5
-13
24,7

6,5
-2
76,2

10,5
-22
-39,8

4,5

0,5

7

9,7
-27.,8

4,5
11

4,2
6,2

1,5
8
22,7
93,2

-1,5

-3,8

24,2

0,5

10,7

81,2

4,5
11
-17,3
-42.8

-1,5
5

1 1,5 2
7,5}

3,5 4 1
-33,8 -38,3}

5 55 6
11,5}

1,5 55 6
5,2}

2 25 3
8,5

255 35 41
96,2 100,7}

1 -05 0
5,5}

45 15 4
252}

1 1,5 2
7,5}

13,5 23 29
84,2 88,7

5 55 6
11,5}

225 21 -23
47,8 -51,3}

1 -05 0
5,5}

2,5

6,5

2,5

3,5

43

0,5

2,5

2,5

0,5

3.4

8,6

54,6

10,6

42,6

-25.,4

3,5 4
-12,7

75 8
28 1,5
45 5
54,3

1,5 2
6,8 7,5
3,5 4
42,3

75 8
-33,7

1,5 2



Y={44 3 2
12 2 54
8)

X={-1 -05 0
55 6 65

Y={74 -4 3
22,5 242 27
9)

X={2 -15 -1
45 5 55

Y={26 15 4
21,5 24,3 -26
10)

X={2 25 3
85 9 95

Y=1{22,6 29,5 40
94,5 99,7 106

32 3 42 15 55 6 25 86 28 15
92 87 62 52!

05 1 1,5 2 25 3 35 4 45 5
7 75 8 85!

62 2 112 10,5 165 19 17,5 256 218
324 382 39,7 39,2 40,2}

050 05 1 15 2 25 3 35 4
6 65 7 715!

2,7 -6 -13 -65 -5 -7 -13 94 -17.7
25,1 -23,8 -26,8 -31,8 -35,3}

35 4 45 5 55 6 65 7 15 8
10 10,5 11 11,5

46,7 46 58,7 61,5 71 77 79 90,6 90,3
1149 1242 1292 1322 136,7}

4.3 IucrniepCHOHHBII aHAJIN3

[To skcTIepUMEHTaTLHBIM JaHHBIM BBISICHUTH, UMEET Jin (haKTOp A CYIIECTBEH-

HO€ BIMsAHHE Ha mapamerp B uccnenyemoro oowekrta. [lpenBaputenbHO MpOBECTH

MIPOBEPKY PABEHCTBA IPYNIOBBIX JUCIEPCUN. Y POBEHD 3HAUMMOCTHA CUUTATH PABHBIM

0=0,05.
3HaueHus napamerpa B:
1y
Ha ypoBHeE Al:
{1,44 3 4,23
1,09 4,05 2,75
Ha ypoBHE A2:
{2,15 2,36 2,26
2,45 2,89 3,34
Ha ypoBHE A3:
{3,49 422 3,78
3,42 287 3,93

1,94
1,53

4,19
3,7

1,91
3,76

3,01
2,29

1,24
1,91

1,63
2,5

1,9
2,97}

1,18 1,88 2,45 3,16

3,07
2,25

2,14
3,26

2,42
3,5

1,15 4,79 448 3,56 3,72
3,25}

4,24
3,66

3,75
3,64

4,33
3,22

3,96 3,46 3,66 4,05 3,14
3,01}
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Ha ypoBHE A4
{549 3,18 5,57 5,36 4,22 339 4,11 3,66 5,17 2,95 4,84 3,56
3,49 5 4,78 4,23 2,63 4,62 391 3,29}
Ha ypoBHE AS
{3,5 474 4,51 4,88 5,11 5,46 5,71 63 43 559 6 4,52 4,44
5,35 4 5,27 5,19 3,94 5,53 4,74}

2)
Ha ypoBHeE Al:
{83 10,63 9,58 8,05 11,97 10,39 8,72 9,72 10,63 9,58
8,67 10,75 845 12,79 10,11 10,3 10,03 9,29 9,67 8,07}
Ha ypoBHE A2:

{9,77 9,34 10,27 9,69 11,03 9,82 11,2 7,43 10,73 11,29
10,1 104 10,58 11,03 11 11,04 9,93 10,92 12,3 11,15}
Ha ypoBHe A3:
{9,31 1048 948 987 10,52 10,19 11,22 10,81 10,32 9,83 10,25
10,5 11,29 11,1 10,66 9,86 10,95 9,73 9,34 9787}
Ha ypoBHE A4
{12,16 9,41 10,8 10,34 9,25 11,7 10,64 11,34 991 9,01 12,28
89 9,09 10,28 10,37 11,26 9,65 10,56 7,81 9,48}
Ha ypoBHE A5
{11,62 8,89 1295 10,47 1093 10,62 11,21 9,5 10,57 11,17
12,28 12,17 9,58 7,25 829 9,89 10,49 9,92 10,48 9,79}

3)

Ha ypoBHE Al:
{8,35 10,6 8,8 10,81 10,38 8,41 10,95 10,26 10,81 9,16
9,32 11,7 812 10,11 10,68 9,55 8,7 7,57 11,33 9,32}

Ha ypoBHE A2:
{7,62 7,36 75 8,54 7,35 7,54 8,25 8,68 9,71 11,54 8,64
8,66 7,73 7,46 8,51 8,58 6,56 7,7 8,05 83}

Ha ypoBHE A3:
{5,775 7,24 8,04 6,92 8,62 747 7,79 7,57 7,27 5,49 6,79 7,23
6,58 6,73 498 7,82 6,56 7,88 5,83 8,61}

Ha ypoBHE A4
{6,41 5,58 6,56 7,02 2,93 4,12 5,62 6,35 5,12 4,39 5,64 4,7
4,95 3,45 3,55 4,96 5,38 5,71 491 3,01}

Ha ypoBHE AS
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{5,05 4,39 3,74
4,29 3,06 2,13
4)
Ha ypoBHeE Al:
{7,12 7,89 8,35
6,93 8,03 8,71
Ha ypoBHE A2:
{6,37 6,99 8,12
7,33 7,18 7,94
Ha ypoBHE A3:
{5,49 7,57 6,58
7,69 7,83 6,15
Ha ypoBHE A4
{6,79 6,96 7,82
8,26 8,86 6,6
Ha ypoBHE AS
{6,45 5,7 8,5
7,11 7,22 6,54
5)
Ha ypoBHe Al:

{5,61 7,63 5,92 3,78
5,23 8,72 7,49 6,25
Ha ypoBHE A2:
{5,21 5,73 5,77 6,42
6,32 5,05 6,36 4,75
Ha ypoBHe A3:
{43 6,33 7,17 5,71
5,72 6,5 8,21 5
Ha ypoBHE A4
{5,89 4,14 5,67 5.8
59 4,77 4 6,29
Ha ypoBHE AS
{4,66 5,23 7,45 6,29
5,97 6,68 5,02 7,03

6)
Ha ypoBHE Al:

6,15
6,57

7,28
7,51

7,81
7,42

6,76
8,17

8,11
8,26

7,43
7,21

5,97
5,12

3,25
3,79

7,28
5,1

5,02
5,66

7,99
6,2

4,89
4,61

8,02
7,58

6,9
6,43

8,29
6,63

8,43
6,46

8,13
5,98

7,25
5,71

5,64
6,73

6,26
5,62

4,94
5,89

6,68
6,97

3,93
3,78

6,38
5,16

7,47
6,82

6,94
7,66

73
8,44

6,07
8,59

7,05
6,35

7,42
6,36

7,71
7,45

8,68
7,56

7,05
6,64

7,88
8,01

5,37 5,46
6,64}

3,97 5,47
7,21}

5.4
2,57}

7,01

4,8
4,58}

434

7,29 6,41
5,24}

5,91 5,72
4,1}

7,28 8,29
8,17}

6,47 9,14
8,01}

7,28 6,35
6,39}

7,15 8,42
6,47}

6,52 6,37
6,17}

6,96 4,12

7,77 5,69
4,28 4,66
5,95 6,49

7,7 5,21

8,36

9,18

6,43

6,54

7,72

8,31

7,21

7,45

5,06

7,11

5,85

8,56

8,43

8,2

7,89

6,31

6,66

4,29

3,12

4,1

6,59

5,49

8,56

8,32

6,87

6,75

6,39

6,01

4,28

6,76

6,58

5,85
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{0,7 3,54 2,11 1,79
0,68 2,52 3,01 1,77
Ha ypoBHE A2:
{2,55 4,82 3,98 5,06
1,91 2,52 3,21 391
Ha ypoBHe A3:
{1,48 6,67 2,29 1,27
1,88 3,45 3,03 2,1
Ha ypoBHE A4
{2,57 1,59 4,09 2,79
391 3 437 1,82
Ha ypoBHE A5
{4,1 3,53 4,58 7,75
5,29 3,11 7,05 5,43

7)

Ha ypoBHe Al:
{6,76 3,66 6,98 6,46
6,42 8,51 4,08 4,78

Ha ypoBHE A2:
{2,46 5,94 4,98 8,51
5,73 5,68 6,23 4,34

Ha ypoBHE A3:
{6,02 9,5 5,54 647
5,63 5,88 3,66 7.7

Ha ypoBHE A4
{4,94 6,51 7,94 4,99
8,21 6,92 5,14 5,26

Ha ypoBHE A5
{4,66 6,01 6,53 6,23
4,24 348 5,1 4,28

8)

Ha ypoBHE Al:
{2,76 4,61 7,08 4,12
6,19 5,85 4,11 3,05

Ha ypoBHE A2:
{3,67 3,4 296 422
3,16 4,82 2,06 4,04

27

3,24
2,73

2,09
1,98

4,12
3,51

4,34
4,96

5,22
7,33

6,79
5,66

8,77
3,73

5,62
6,7

4,16
5,23

7,39
5,4

5,05
1,99

3,68
3,04

1,63
1,56

2,02
2,42

3,25
2,56

4,48
3,54

6,03
4,35

4,67
7,64

4,43
7,52

6,67
4,33

4,7
6,3

4,63
1,06

2,5
3.9

3,64
5,3

0,99 1,44
2,57}

3,04 2,24
2,18}

5,39 2,63
0,56}

3,15 1,11
2,76}

7,84 3,13
3,95

6,9 5,01
7,14}

8,13 3,73
4,65}

5,24 6,77
5,01}

8,13 8,61
6,26}

7,71 6,94
5,64}

2,51 323
4,53}

3,87 3,39
5,05}

3,11

6,06

0,02

4,38

2,27

5,2

5,13

6,13

6,24

4,1

4,81

4,91

2,61

4,71
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1,85

8,07

7,06

6,44

5,25

4,86

3,93

3,98

6,14

0,1

2,6

3,3

4,65

8,11

4,55

6,27

9,7

7,82

8,52

4,85

3,42

2,86

1,68

3,02

3,5

6,46

5,9

7,75

4,99

7,39

6,83

3,77

5,48

0,67

1,87

5,04

3,78

5,36

6,38

6,72

9,63

4,9

4,79

4,27

3,41



Ha ypoBHe A3:
{3,5 5,13 3,05 4,28
2,33 497 44 3,98

Ha ypoBHE A4
{3,68 1,37 5,93 4,85
5,15 4,75 4,52 2,76

Ha ypoBHE A5
{2,13 3,51 3,92 6,37
5,04 3,15 4,53 53

9)

Ha ypoBHE Al:
{1,82 6,04 5,52 2,39
4,08 3,73 2,81 4,86

Ha ypoBHE A2:
{4,19 5,45 491 5,39
6,13 4,85 5,63 4,08

Ha ypoBHE A3:
{4,28 5,48 5,83 3,5
2,84 24 6,14 4,66

Ha ypoBHE A4
{3,31 3,75 5,5 4,46
4,27 3,15 3,17 2,64

Ha ypoBHE AS
{4,8 5,63 6,79 7,04
4,49 3,49 4,66 5,06

10)

Ha ypoBHe Al:
{6,75 8,39 7,69 5,58
7,23 7,73 7,8 6,61

Ha ypoBHE A2:
{6,65 5,67 6,29 7,7
7 7,7 6,88 7,34

Ha ypoBHe A3:

{6,79 7,38 8,38 5,87
7,12 6,89 8,39 6,11
Ha ypoBHE A4

5,28
5,35

2,97
4,51

4,51
4,32

6,5
3,01

5,68
5,62

5,43
3,94

3,74
4,21

6,02
4,62

6,73
6,29

5,7
6,81

6,8
6,32

4,25
3,34

2,92
4,8

4,89
4,83

2,86
4,96

3,24
5,77

4,22
4,56

2,08
3,51

5,62
4,76

6,43
7,53

7,14
6,96

7,21
6,15

5,71 3,32
4,6}

427 2,92
3,69}

4,87 6,5
3,56}

3,99 3,01
4,45}

3,75 3,94
4,93}

4,15 6,03
2,7}

3,5
4,22}

4,31

7,38 6,86
3,72}

6,97 6,89
6,63}

6,22 6,38
7,52}

7,28 7,52
6,5!

5,74

5,37

5,12

3,66

5,79

0,97

3,7

5,29

6,4

7,25

6,93

2,71

3,44

4,07

3,52

5,63

2,46

3,05

7,03

7,01

8,37

6,91

5,07

4,32

3,38

7,8

4,67

4,81

4,21

3,58

6,16

8,01

8,37

4,04

2,36

4,22

3,95

5,02

4,13

4,26

4,77

6,44

7,31

6,51

5,6

2,23

3,86

5,52

4,45

4,36

2,71

4,06

6,9

6,77

7,5

28



{8,38 6,77 9,16 8,49 8,55 6,39 837 6,82 9,16 7,65 8,46 8,02 7,9
8,12 7,49 8,13 7,78 8,38 8,46 7,23}

Ha ypoBHE AS
{6,35 6,06 8,2 83 8,06 7,03 7,68 7,53 7,1 7,02 7,03 7,52 6,1
7,61 692 8 7,34 6 7,43 7,71}
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Tabnuna 4 - 3nauenus F-pacnpenenenus Ourepa s ypoBHs 3HaunMocta 0=0,05

5 CraTucTnueckue Ta0JIUIbBI

k> ki
1 2 3 4 5 6
2 18,514 19,000 19,164 19,247 19,296 19,329
3 10,128 9,5521 9,2766 9,1172 9,0135 8,9406
4 7,7086 6,9443 6,5914 6,3882 6,2561 6,1631
5 6,6079 35,7861 5,4095 5,1922 5,0503 4,9503
6 5,9874 5,1433 4,7571 4,5337 4,3874 4,2839
7 5,5914 4,7374 4,3468 4,1203 3,9715 3,8660
8 5,3177 4,4590 4,0662 3,8379 3,6875 3,5806
9 5,1174 4,2565 3,8625 3,6331 3,4817 3,3738
10 4,9646 4,1028 3,7083 3,4780 3,3258 3,2172
11 4,8443 3,9823 3,5874 3,3567 3,2039 3,0946
12 4,7472 3,8853 3,4903 3,2592 3,1059 2,9961
13 4,6672 3,8056 3,4105 3,1791 3,0254 2,9153
14 4,6001 3,7389 3,3439 3,1122 2,9582 2,8477
15 4,5431 3,6823 3,2874 3,0556 2,9013 2,7905
20 4,3512 3,4928 3,0984 2,8661 2,7109 2,5990
25 4,2417 3,3852 2,9912 2,7587 2,6030 2,4904
30 4,1709 3,3158 2,9223 2,6896 2,5336 2,4205
35 4,1213 3,2674 2,8742 2,6415 2,4851 2,3718
40 4,0847 3,2317 2,8387 2,6060 2,4495 2,3359
45 4,0566 3,2043 2,8115 2,5787 2,4221 2,3083
50 4,0343 3,1826 2,79 2,5572 2,4004 2,2864
55 4,0162 3,1650 2,7725 2,5397 2,3828 2,2687
60 4,0012 3,1504 2,7581 2,5252 2,3683 2,2541
65 3,9886 3,1381 2,7459 2,5130 2,3560 2,2417
70 3,9778 3,1277 2,7355 2,5027 2,3456 2,2312
73 3,9685 3,1186 2,7266 2,4937 2,3366 2,2221
80 3,9604 3,1108 2,7188 2,4859 2,3287 2,2142
85 3,9532 3,1039 2,7119 2,4790 2,3218 2,2072
90 3,9469 3,0977 2,7058 2,4729 2,3157 2,2011
95 3,9412 3,0922 2,7004 2,4675 2,3102 2,1955
100 3,9361 3,0873 2,6955 2,4626 2,3053 2,1906

Tabnuna 5 — 3navenns t-pacnpenenennsi CThIOICHTA

P
N 0,6 0,8 0,95 0,99 0,999
1 1,376 3,078 12,706 | 63,657 | 636,61
2 1,061 1,886 4,303 9,925 31,598
3 0,978 1,638 3,182 5,841 12,941
4 0,941 1,533 2,776 4,604 8,610
5 0,920 1,476 2,571 4,032 6,859
6 0,906 1,440 2,447 3,707 5,959
7 0,896 1,415 2,365 3,499 5,405
8 0,889 1,397 2,306 3,355 5,041
9 0,883 1,383 2,262 3,250 4,781
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P
N 0,6 0,8 0,95 0,99 0,999
10 0,879 1,372 2,228 3,169 4,587
11 0,876 1,363 2,201 3,106 4,437
12 0,873 1,356 2,179 3,055 4,318
13 0,870 1,350 2,160 3,012 4,221
14 0,868 1,345 2,145 2,977 4,140
15 0,866 1,341 2,131 2,947 4,073
16 0,865 1,337 2,120 2,921 4,015
17 0,863 1,333 2,110 2,898 3,965
18 0,862 1,330 2,101 2,878 3,922
19 0,861 1,328 2,093 2,861 3,883
20 0,860 1,325 2,086 2,845 3,850
o0 0,842 1,282 1,960 2,576 3,291

Tabnuna 6 — 3nauenus g-pacnpeaenenuss Koxpena qist yposHs 3Haunmoct 0=0,05

Ypcio Yucno 5KCepruMEHTOB

rpymm 10 11 17 18 19 20 37 145 0
2 0,8010 | 0,7880 | 0,7341| 0,7278 | 0,7219 | 0,7164 | 0,6602 | 0,5813 | 0,5000
3 0,6167 | 0,6025| 0,5466 | 0,5402 | 0,5343 | 0,5289 | 0,4748 | 0,4031 | 0,3333
4 0,5017 | 0,4884 | 0,4366 | 0,4307 | 0,4254 | 0,4205 | 0,3720 | 0,3093 | 0,2500
5 0,4241 | 0,4118 | 0,3645| 0,3592 | 0,3544 | 0,3500 | 0,3066 | 0,2513 | 0,2000
6 0,3682 | 0,3568 | 0,3135| 0,3088 | 0,3044 | 0,3004 | 0,2612 | 0,2119 | 0,1667
7 0,3259 | 0,3154| 0,2756 | 0,2712 | 0,2672 | 0,2635 | 0,2278 | 0,1833 | 0,1429
8 0,2926 | 0,2862 | 0,2462 | 0,2421 | 0,2384 | 0,2350 | 0,2022 | 0,1616 | 0,1250
9 0,2659 | 0,2568 | 0,2226 | 0,2188 | 0,2154 | 0,2122 | 0,1820 | 0,1446 | 0,1111
10 0,2439 | 0,2353 | 0,2032| 0,1998 | 0,1966 | 0,1936 | 0,1655 | 0,1308 | 0,1000
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