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MOPIBHAHHA
OATU
3 rPYNOIKO

8.1. JATH, WO BUNAOAIOTb

HeoOXiAHICTb HOPIBHSITH ORHY HATY 3 FPYIIOIO JIAT BHHHUKAE 3 jJIBOX LIPHUUH:
AKLIO Cepelt Habopy HAT BUABIACTHLCA HHCIHO, 110 3HAUHO BIAXHMIACTHCS 32 CBOIM
3HAYCHHAM BiJl IHILHX; SIKIIO NOTPIOHO BHU3HAYUMTH, Yl HAIECKUTH ao‘icuytouo'f
IPYIH HE3aICHKHO OTPUMAHA JlaTa.

[HOAI cepelt MacHBY [AHWUX MOXC 3'SBHTHCA 3aHAJTO BejiMka abo 3aHANTO
Maja [aTa, (10 HACTUIbKH BHUAUAC i3 3arajbHOrO psiy, WO I HPUCYTHICTH
37a€TbeA HOMMIKO. Taki JaTh Ha3zHBarTLCA damamu, o sunaddioms. Jara,
L0 3HAYHO BIAPI3HACTBCS BIJ iHIIHX AAT IPYIIH, MOXKE IIPABHIILHO BIOOPRKATH
peasbHO  ICHYHOUHH 00CKT, ajie MOXKe Oyru il pe3ysibTaToM MeTOMHYHOT
noxubxu. B ocranuboMy Buuauky i1 pasusatots apmedhaxmorr (WUTYHHO
yrBopernm). Jlo apredaxtis - MoxyTh npussecrn 300 B poGori upmiany,
Heu0aTICTD, HEIPaBH/IbHHIA 3a11UC, HCOJHOPIAHICT BUOIPKY Ta tHUIL NPHIMHY,

AHali3 psjy 3 JaTO, L0 BHIAAC, 3HAYHO 3MIHIOC [IOKA3HHKY PO3TIOALLY.
Slkmo pata ¢ apredakrToM. BoHa Mac OYTH BHKIIOUCHA 3 MOAaNbIo] poGoTH.
Onxak AJi8 BUSIYUYCHHS JATH, IO BUHAMAE, HEAOCTATHLO OHOIO Cy6’ ¢KTHBHOIO
BLIYYTTA, L10 BOHa C HETHIIOBOO. PILICHHS 1IPO Te, BIIKMHYTH 4M Hi CyMHIBHC
3HAYEHHS, BHHOCHTBCA HA [IICTaBI CTATHCTHYHHUX KPHUTEPIiB, SKi OUIHIOWOTH
BIAXMJICHHS 3HAYCHHS, U0 BUNAJAE, Y NOPIBHAHHI i3 3arajbHOK MIHJINBICTIO
y BHOIpUl. 3aNekHO Bl XapakTepy poO3NOAiLly O3HAKH, 34CTOCOBYIOTHCH
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mapamMeTpHuHi #i Hemapamerpuuni kpurtepii. Ilpu BiamoBiHOCTI posmominy
HOPMAJIBHOMY [IOTYXHIIIMM € MapamMeTpuyHuii kputepiii. Hymbosa rimoresa
(OpPMYITIOETHCA TAK: JaTa HAIEKHTh 10 CHEPAIbHOI CYKYNHOCTI, 3 AKOI B3siTa
BUOIpKa. :

ORI 1OBOAMTHCS MOPIBHIOBATH HE3AEKHO OJIEPXKaHy AATy 3 IPYIIO JAT.
Y upOMy BUNAAKY BU3HAYACTHCA, Y1 MOYKHA [IPUEAHATH PE3YNIBTAT HE3AIEKHOTO
OJIMHHYHOTO CLIOCTEPEKEHHS 110 1aHUX, AKi OTPHMAHI B pe3ylbTaTi cepii OXHO-
HACHHX CIIOCTEPEKEHb. YN HE NOPYLINTh Take BKIIOYEHHS 3aKOHOMIPHOCTI, 110
HaMararoThCs BUABHTH B JOCHIUKEHR1?

8.2. CYKYNHOCTI 3 HOPMAJIbHUM PO3MOAINOM OAT

SIku1o BIAOMO, LG PO3NOAIN O3HAKH B I'EHEpallbHIi CYKYNHOCTI BIANOBiAac
HOPMAJIbHOMY 3aKOHY, TO ICPEBIPKa HYJILOBOI IiIOTe3H NPOBOAMTHCA 34 KPH-
TepieM T, AKMH JOPIBHIOE HOPMOBAHOMY BiAXMJICHHIO NaTH, IO BHMAJAC, Bl
3arajibHOI CepeHbOI:

'xﬂllﬂ. =X

T = 8.1
s
Ae T~ KPUTEpili BUMALIHHSL, Xy, — 3HAYUCHHS, 110 BUNAAAC (CYMHIBHA AaTa), X —
cepeits apudMeTHUHa, S — CTAHAAPTHE BIAXUACHHS (X i S PO3PAaXOBYIOTHCH i3
BRTIOYEHHAM CYMIIGHOT Oamu).

OGuicnene HOPMOBAHE BIAXHIIEHHS T [OPIBHIOIOTH i3 KDUTHYHUMH 3HAUYCH-
Hsaimu B Tabn. 9 Homartka. SIKIIO Tyuer < Trage, CYMHIBHY JaTy HE BBRKAOTh Ta-
KOIO, IO BHMNAMNAC. SIKINO Typaer = Trage, CYMHIBHY [Ty BB@XKAIOTh TaKOW, MO
BUIMAAAE, i BUKTIOYAIOTH 3 PO3PAXYHKIB.

Hp‘nknaa 8.1

Cepen HaGopy npat 1, 2, 3, 10 cymHis BukiMKae 4eTBepra. Pozpaxyemo
HEOOX1/IHI BEJIMYHHU:

n=4,X =4, s=4, tm=]—02——4=1,5.

8. Hopisuanus damuy 3 2pynoio

Togs = 1,71 (1261 9 Jlonatka). Tgax < Tragn, HY1bOBA TIIOTE3 PO [pHHA-
JEKHICTH JATH IO FCHEPAIBHOT CYKYITHOCTL, 3BifKM B3sTa BUOipKA, 3aIMIIAETHCA
gyuHHOf0. [lata 10 He MOJKE BB&KATUCS TAKOO, 110 BUNGAE.

IMMpunknana 8.2
Cepen nar 1,2,2,3,3,4,4, 5, 21 cymnisua gara 21. Pospaxyemo Heo6xiuni
21-5 ~26.
6,1
Tgaxr. > Traon. @ = 0,01) (tabn. 9 Jlonatka). HymmoBa rinoTesa fipo NpUHANIEK-
HICTB J@TH A0 FEHEPalbHOI CYKYIHOCTI, 3 KO B3AT2 BUGIpKa, BIIAXHIACTHCA HA
piBHi 35auyuiocti p < 0,01. Jfata 21 € TaKoto, WO BUUAAAC, 1 BUJTyyaeThes 3 aHa3y.

BeIMuMHM: n=9, X =5,5=6,1, ¢, =

8.3. CYKYNHOCTI! 3 BINbHWUM PO3NOAINTOM OAT

SIKIIO O3HAKA HC PO3HNOALILETHCA BIALNOBIIHO /10 HOPMANLHOIO 3aKOHY abo
XapakTep 1i po3Ioily HEeBLIOMAUH, TO nepesipka HyJABOBOT FillOTe3U 3AIHCHIO-
€TbC 34 JOIOMOTOI0 HENIAPAMETPHUYHMX KDPUTCPIIB I1iCH% PAHXKYBAHHA PALY
(qus. 1. 2.3). Heuapamerpudsi KpHTEpil OUIHIOIOTD, HACKIUJIbKK /1aTa, 1O BUIIA-
118€, BIAXWIACTLCA Bijl HAHOJIMKHOT JaTH B PAHIKOBAHOMY paui na doHi Beici rpynu.

BIAXHIAETHCA OJHA JATA

Jarta 3aHajaTO Maja

Y paHKOBAHOMY 3a 3POCTAHHAM DAL LA JaTa CTOITH Ha HEPLIOMY MICIY.
Kpurepiit, 1o 103BOJAC [EPCBIPUTH HYILOBY riloTEC3y HPO HPHHAICKHICTD
MiHIMa/IbHOT AaTH IO FCHEPAIbHOI CYKYITHOCTI, BU3HAYAETHCA 32 (OpMYJIOH:

x2 - xl
Tlmin = _x 4 (82)

n 1
ie x; — nepuia J1ata B paH)KOBaHOMy p}l}li, MOXJIMBUH apch)aKT, X, — Apyra jaara,

X, — OCTaHHs JaTa.
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Hymbosy rinoresy PO MPUHANEKHICTE CYMHIBHOI aaTH 0 [CHEPATBLHOT
KYITHOCTI, 3 5KOi B3sTa BUOIPKa, BiAXUILIOTH HPH. Tgapr, =

Tragn. 1 3AJIMINAIOT
HHOIO [PH Tyor, < Trygy, .

Kpuruuni suavenns ¢ suaxonsts y Tabn. 10 Jlomartka.
Hara 3ananto Benka
Y pamxosatomy 3a 3POCTaHHM PAAL 1S 4aTa CTOITh Ha OCTAHHBOMY MicLii.

UTEpIH, 10 A03BONsE NEPEBIPUTH HYNLOBY rinoTesy 1po 1i npuHanexmicTs 210
CPABHOI CYKYNIHOCTI, BU3HAYAEThCH 32 tbopmynoro:

X X
- "'n 11~-1
Tlmax - s (83)
n xl
(1 — lIepia jilaTta B paH)KOBaHOMy pﬂﬂi, Xyl — NepeaocTaHts hara, x, — ocTau-

1aTa, MOXUIMBHIE apTedakT.

HyseoBy rinoresy PO OpHHANEKHICTH CYMHIBHOI aaTm

A0 IeHepaabHOT
YITHOCTI,

3 AKOT B3ATa BUGIpKA, BLAXMALIOTH NPH Ty > T

ra6n. 1 3AUIMINAKOTE
HOO IIPH Tyar, < Tragy -

Kpuruuni snauenns ¢ 3HaxoMaTh y Tabur. 10 JlonaTka.

SIIXUIAIOTLCS ABI TATH

IBi 3aHaATO Mati naTy

JOM/IBI CYMHIBHI paTu PO3TallOBaHi Ha MOYaTKy pazy, 1o pamxoBaHuii 3a

TaHHAM. Kpurepiit, mo a0380sse NEPEBIPUTH HYILOBY TI0Te3y 1po mpu-
KHICTB JIBOX MiHIMAnbHHX maT 10 FeHEPaILHOL CYKYMHOCTI, 3HAXOAATb 3a
LYJI0L0;

Xy — X
T2min = ’ (84)
X

n xl

~ liépila Lata B paHxoOBaHOMY psji,

OMHH 3 MOXJIMBUX apTedakTis,
PeTA 1ara, X, — OCTaHHSs JaTa.

YZIbOBY TIIOTE3y NPO HPHHANEHKHICTS CYMHIBHOI fatu

A0 reHepanbHOl
IHOCTI,

3 AKOT B3ATa BUOIpKa, BLIXWILIOTH IPH Ty, > T

ra6n. 1 3AJIHIWLAKOTH
IO Ipu Td)ax\-r, < Trags.-

Kpnruuni 3Hauenns t snaxomsts y Tabn. |1 onarka.

8. Hopisuauns damuy 3 2pynoio

JBi 3anaaro BeJUKI 1aTH

O y UH 32 3 CTaH-
6I/IHB1 JatH p()3TaU1()BaH1 HaanKlHHl pﬂn , 110 paH)K()BaH p()

p p Y Yy y (o} HpPIHEiHC)KHl

0 N03BOJISE IIEPEBI WUTH HYJIBOBY I'tITIOTC3 Up

HAM. KleTCplI/I, 1o A CTb

p N 1 B3sTa BH p ) -

b X JatT Ao reHepajibHOl CyKy”HOCI A
HUX JaT 1, 3 AKO (;l Ka, 3Ha
ABOX MaKCHMaJ
XO044Th 3a (bOpMyIIOIO.
n n—2 (8 5)

T ’
2max
Xn - x,

- [) p )[ 1H1 J1 X — jaaTa lchﬂ Bij
a J1a l‘ a B PAHXXOBAHOM /11 (M Mma bHa) 2
y » ML t
ae X1 Heplu it
y - T y Td AKCH) a).
KIHIA pﬂll y Xp OCTaHHA B pﬂ)l aa (M K MaJibH )
H yJ[bOBy I 1[lOIC5y IAlpO Ilp”Hach JKHICTL C yMHlBH()l JATH [ eHepaJIbH()l
CyKy“H I i > Tal 1 3QJIHILL
0CT1, 3 AKO1 B3siTa BM61pKd, Bl,Lle/UIHI»O[b [Ip“ [d)am, T 6n. AKThb
YHUHHOKO T . i y OJl1aTKa.
Hp” T < 6. Kp”ll/lqﬂl 3HAYCHHA T 3HAXOUATh [a6ﬂ. 1 1 Il J1aT
dakT. Tabn.

O/na aara 3aHaaATo Maaa, iHIIIA — 32aHAJTO BEJIHKA

i ' \ . Kpurepii,
JlaTi pO3TAMIOBAHI B HPOTHICKHUX KIHUSX PRIKOBAHOIO pdy purep :
‘ - . . .
i *Th MIHIMAJIBHOT
3BOJIE [EPEBIPUTH HYJIHOBY TilIOTE3Y (PO NPUHAICKHICTE 2
o Ao 1 . - .
JATH [10 TCHEPANbHOT CYKYIHOCTL, 3HAXO/STE 38 hopmyiIoH:
i (8.6)
T =

(1-1ymin X —x

n~1 t

- e p » 1 [) ) — prla Pt .
(] I 111 aTa B paHXOBaHOM A4 MOXJAWBHUH & TCd)dKI, X ATa
- 0 y p 2
A€ X cp an
X - [1€pcC, )l()CIaHHﬂ jpara.
—1 11 p ‘
KPHICPH‘[, o IIOBBO-HHL “CPCBIPHIH HlebOBy 3 1[IOIC3y ”I)O ”pHHCUlCX\HIC I'b

MAaKCUMaJILHOI JAaTH /10 ICHCPAIbHOI CYKYTTHOCTL:

- .’C" — x/l—-l (87)
T " - 3
1-1) max -
( xn 'XZ
- — OCTAHHA
1, Xpt — >TAHHA JaTa, X, — OCTaH
' ¢ U, X, — [IEPELOCT
- "a 1aTa B PAH)KOBAHOMY P
Je X, — Apyra A
it apredaxr. -
nara, MOXKJIMBHA . ‘ - oani -
HysboBy rifoTe3y Npo HPHHAIEKHICT CYMHIBHOT JaTH 10 TeHEp
i [ 1 3QJIMIAL0TD
i 3 skoi B3sra BUOGIpKA, BIAXWIAKOTbH NPU Tgaer = Traga. 13
KYIIHOCTI,

oo [p Thax . p YEHHS T 3HAXOATh y T 6.]1 2 oJarKa.
Ipu <T 6. I( HWTHYH1 3Ha )18 al . l IL
YUHH daxr Tabn
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4. KOHTPONbHI 3ABAAHHST = - -

IIfo moze 6yTH IPUYIHHOIO NPHCYTHOCTI B Habopi JaHHX BUIamHOI natu?

Tpeba uu ve Tpeba BHKTIOUATH BUNAJHY ATy 3 po3paxyHkiB? Posrisunre
Ta NOSACHITH OOU/IBI MOKIMBOCTI.

Hana cratuctiyna cykymsicts: 2, 14, 9, 15, 17, 10. Yu tpeba BuxirouaTu
3 PO3paxyHKiB aaTy 27

Jlana cratucTiuHa cykynmicTs: 34, 66, 5, 43, 57, 38. Un Hanexuth 10 Hei
mata 103? Jlatu 51 103? Jlata 103 3a YMOBOIO, 110 aata 5 € apredaxrom?

10

NOPIBHAHHA
rPym

9.1. BUBIP METOAY

- 1 a. Haiiyac-
Haiinowmupeuimutii npuioM CTaTHCTHTHOTO aHaJi3y — 1OPIBHAHH

? y
b I ( 1 BH(;‘ K 3 lCHLpLU“)HOK) C’K l”“CHO
T1LIC llOplBHlOiO'I‘ Bl BH )1pKH pl e l y

) OPIBHAHHIO
60 BUGIpKOBI HaHi 3 TCOPCTHYHO OHIKYBAHHMH [OKAZHIKAMH. Top
al , ! Mo -
d \CTKH, PIAIH,
HiAACaoTh pisHi BMOIPKOBI MOKA3HMKM — CEPCAHI BCAMHMHM, HA I
[TOKA3HUKH PI3HOMANITTA T4 IHLIL | R
TlopiBrsTH cepeini apuMETHUHI MOKHA 32 JIOTOMOTOI0 napas
3aCTOCOBYETHCH
putepiis @iwepa it CrprojcHra, A HOpiBHAHHA JlMCHepCiii 3aCTOCOBY
K )
SIHHS €C-
IMHHX METOMIB IOpiBH
1. 9.2). 3 HenapameTpr
kputepiit dimepa (aAuB. .
‘ 3aCTOCOBYK
peHiX BeNuuMH (CEpeiHbOT apuMCTHUHOT, MO/ 7 Me/iaHn) o
Ha (Mauna—
KpUTCpiit 3HaKiB, napHuil kpuTepiit Y IKOKCOHa, kpurepiit Yinkoxco
‘ ’ 1 CT nre-
iy 3icr Th, BHKOPHCTOBYIOUH KP
T SHOALLY 31CTABIIOTE,
Ymu) (amB. 1. 9.3). Psum po
5).
Pl 1 G . 03X0JLKEHb,
Tlpy 1inGopi CTATHCTHUHMX KPHTCPITB 11 OUiHKH BipoOrifHoCTi p )i
AKX 3aJ1e-
(0 BMSIBAEHI B LOPiBHAHHI, HEOOXIAHO BpaxoByBarT i/t yMOB, B y
y TaTUCTHY
NTh BUOIp KpUTEPito, a Takoxk GopMyIia, 3a KO0 OBUUCIIOTLCS €

noxuoKu.

IIpupoda ananizosanoi o3naxu A
Tlig uac aHanizy AKICHMX, KUIbKICHHX i pAHrOBHX O3HAK (11143 o
OK 738 SKIC
CTOBYIOTH IPHHUMIIOBO Pi3HI nigxoau. Jist 11OPIBHAHHA BUOIp -
e 0 [ICpPETBO
[IOKa3HHKaMM HAHUYacTillle 3aCTOCOBYETCA METOA KyTOBOIO p 1



OMETPIA. 11, Hopieusnus 2pyn i gnanis 36 ssicy

iuepa (auB. 1. 9.4). Jlis nopsaKosux AaHUX p03p06nem414 LM pag pau-
BUX: HENaPaMETPHYHIX TECTiB, Hnst KIJILKICHPIX O3HaK BHKOPHCTOBYIOThCS
IPAaMETPHYHI I HelapamMeTpuyuHi MeTo U,

Xapaxmep posnodiny osuaxu 6 eenepanvhiii cyKkynnocmi
L5 0co6IHBICTL BCTAHOBMIOETHCH 415 KUILKICHHX O3HAK. 3a/Ie:KHO BiJl TOroO,
III0BIAAE IXHil po3noain y renepanbHiii CYKYHHOCTI HOPMaJIbHOMY 38KOHY UM

paMeTputni a6o HenapamMeTPUYHI METOAU CTATHCTHKY (ZHB. 11, 6.3.).

Chniesionowenns subipox

[lopisioBani rpynu 6yBaloTh 3aiekHUMU 1T HE3AICHKHUMHU (auB. 1. 1.2).
SAJIEKHUX I'PyIax 1aTH LonmapHo 38’s3aHi Mixk coboto. fati 3 oaniei BUGipKy
HiOBl1A€ fleBHA JaTa 3 iHWoOf, Hanpuwiag, s CKCIICPHMEHTAX <« U0 K ricisa»
HaKa JIBI4l BUMIDIOETBCH B TOTO caMoro o6’exra — 70 €KCIIEPUMCHTAIILHOLO
IMBY ¥ nicis Heoro. KoxkHomy 06’ekrosi Bignosigae napa gar: ojHa Hasle-
Th nepiuiit BuGipui, iHima — apyrii.

Y HE3aICKHUX [PYNax AaTH He 3B°13aHi Mik coB60t0. Ol 06 €Kt BXO/HTD
bKY B ONHY Tpyny. Hanpuxsan, s excriepumentax «jociig — KOHTPOJIb»
1a/l KOHTPOJILHOL if eKCIIEPUMEHTANIBHOT rPYIl OPMYETHCS 3 Pi3HIX 06’ CKTiB.
BaneskHi i He3aleKHI IPYNU OPIBHIOKOTHCS 3 BUKOPHUCTAHIAM PI3HHUX KpH-
B, Y 3ai1eHuX rpynax 3B’s3aHi AaTH CKOPEALOBAHI OJHA 3 OAHOK, i TeCTH
! [OPIBHAHHS 3a/ICKHUX IPYH yPaxOBYIOTh L0 KOpeNALI.

Obcse subipox

BuGipky MoxyTh 6yTH BenukuMu abo Maimmu. Sk frpaBuilo, Mami BUbIpKi,
NOPIBHIOIOTHCA 34 KUILKICHOO 03HAKOK, NOTPeGyIoThH BHKOPUCTaHHA Hena-
IETPUYHMX METOAIB, BeslMKi BUOIPKH MOXKYTh aHajli3yBaTifcs MeToiaMum
AMETPHYHOT CTATHCTUKH HE3ANEXKHO Bijl XapakTepy posnojiiy aat. CTatc-
HI KpUTEPIl PO3PaxoBYHTHCA Ha BHOIPKH (ICBHOIO obcary. Hanputa,
iroguit U-kputepiii VilkoXcoHa 3acTOCOBYCTbCS 10 BHOIPOK, L0 MICTATE He
pie HbK 60 jar.

Bubipxs MoxyTs Gyt piBHO- 260 pistoBeinKuMu. YCi TECTH 4715 3aieKHIX
Il [PHUIYCKaIOTh, 110 BUGIPKK piBHOBenHKi. TeCTH WIS HE3ANEKHUX [PyL

12

9. [Topignsanus 2pyn

' BiAnominae (aus. n. 4.3, 7.1, 7.2, 7.3), BHKOPHCTOBYIOTHCS ‘BilIIOBIAHO

BHKOPUCTOBYIOTh 5K piBHOBENKKI, TAK 1 pisHOBeHK] Bubipku, ane ans ﬂeﬂ:{nx
METOLiB BAXIUBUM € CHiBBiAHOMIEHHS OOCATiB rpym, IO nopisutoroThes. Ha-
OpuKiaj, NpH BUKOPHCTaHHI kputepito Ban nep Bapnena pisHuils B po3Mipax
[py! He NOBUHHA [EPEBHILYBATH I’ ATH CTIOCTEPEKCHD.

9.2. KINbKICHI O3HAKW. OATW, WO HOPMAJIbHO
PO3NOAINAITLCA. BENUKI BUBIPKU

PiBHiCTb Pyl LPHIYCKAE PIBHICTH ixHix posiioginis. B abCoMOTHO PIBHUX
rpyn posnoninu 36iratotecs (puc. 9.1 a). SIK npaBuilo, po3nojiiu nopxlm;msf)
HUX [pyIl Y TOMY Ui IHIIOMY CTYIICH] 3MILICHI O/IuH 10 oiHoro (puc. 9.1 6 —
SIKIO 3CYB HCBCJUKHMit | CTATMCTUHHO HEBIPOTIAHUE, TO m?alx\'uou, (3 flcgnmo
HMOBIPHICTIO), 1110 BHOIPKH HANCKATE JIO O/HIE] FCHCPANLHOL CYKYIHOCTL abo j0
PI3HHX CYKYIHOCTCHi 3 OAHAKOBUMH apaMCTpamu. 511(:90 PO3XOJDKCHHS B‘pox-
LOJIaX CTATHCTMUHO J0BCICHI, TO BBAKAIOTH, L0 BUOIPKH HAJICkKATL /10 ICHE-
paTbHHX CYKYIHOCTCH 3 pI3HHMH llﬂpaMCTp'dMH.. ) -

Sk MM BKE BiA3HAUANM, PO3IIOALT KUILKICHOI O3HAKM XapaKTepH3yCrhes
CepeAHIMU BEJIMYMHAMH i MOKA3HUKAMH gapiauii. [lopiBEsHHS [Pyl 32 Killb-
KICHOK) 03HAKOK, 11O HOPMAJbHO PO3NOALIACTBCS, 3BOAUTLCA O {HIOpIBHAHHA
BuGipKOBHX jHCHepCiil i cepeanix apudMeTnyHux. YMOBH HepIBHOCTI AMCIICp-
ciit 60 cepeiHix apuPMETHIHNX JOCTATHLO, 1106 BBAKATH POIXOKCHHS MK
BUGIpKaMM CTATUCTHUHO BIPOITIAHMMH.

CrarucTuuHBil aHAI3 JaT, 10 PO3UOAUIAIOTHCA HOPMAIBHO, [IPOBOMATL i3
BUKOPUCTAHHAM [MAPaMETPHHHHX kpurepiis: + Crbtojenta i F Piwepa. Sxuto
PO3XOUKEHHS MK BHOIPKOBHMH jucuepciamu i/ abo cepenHiMu apudmeTHy-
HUMH € CTATHCTHUYHO BIPOTiHMMH, TO POOHTHLCS BUCHOBOK NPO IPUHANCKRICTD
BUOIpOK 10 PI3HMX TIEHEPAIbHHX cykyurocreil. Slkwo pisHuus mix Bubip-
KOBMMH [OKA3HMKAMM pPO3IIOAIY CTATHCTHYHO HE JIOBEACHA, HEMAe HACTaB
Bi/(HOCHTHU BUGIPKH /IO PI3HUX IEHEPAIbHUX CYKYIHOCTEiH. ) .

PoO3IAHEMO EKCLICPHMEHT «KOHTPOJIb — 10C/1i/». KoHTponbHa f1 Jociiaxa rpy:
{11 [0 BIUIMBY €KCIEPUMEHTAIIBHOTO (aKTOpa HAIENKATH 10 OfIHI€T reHepallbHOT
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, . - . . )
KYHHOCTI. Posnoainu AOCIIUKYBaHOl O3HAKH B rpylIax BUIJIARAIOTH TaK, SK
*

EACTaB/IeHO Ha puc. 9.1 a. Tlicns eKCHePUMEHTANbHOIO BILIMBY Ha ZOCITiHY
YIY MOXKIIMBI TaKi BapiaHTH:

I Slkwo daktop He BUIMHYB Ha O3HaKY, TO POIMOLLIM 3AIMIIATHCA

3 3MiH, OYAyTh XapakTepH3yBaTHCH OJIHAKOBMMH CepeiHiMu if Bapiauiero
uc. 9.1 a).

2.

2 fikgxo (hakTop BHAMHYB Ha O3HaKy, TO GyAyTh croctepiratics CHUTY-
i1, o BinoOpaxexi Ha puc. 9.1 6— 7.

P4 . y M ’ ‘

_Ha puc. 9.1 6, 6 cepelite 3HA4EHHS O3HAKM 3MIHIOETLCA, ane XapakTep Bapi-
li 3aJMUIAETLCA THM caMuM. Brime 3miHioe cepeaniit piBeHp o3HaKu
3MIHHICTE  XapakTepy Bapiauii CBII4HTL NPO BHYTPIIIHBOIPYIOBY OLHO-
IHICTh 00’ €KTIB, SKI pearyloTsh Ha GakTop OAHAKORO.

a

X;=x,; S;=5,

X;=x; S$,<%§
1=X2 §;<$;3 Xy<X; S;<5,

Pue. 9.1. MoxiMBi CI1iBBIAHOMEHHS ABOX PO3MOALIIB
Ha puc. 9.1 2 cepense 3Ha4eHHs 03HAKM 3AMHIIACTLCS THM CAMHUM, A/e Xa-
T€P Baplalli 3MIHIOETbCS. 3MIHIOIOTBCA MEXi PO3NMOALLY, pO3MaX BapiloBaHHs

ac D
TOT2 MOJJILHOIO Kiacy. I'pyna. pearye Ha dakTop, ane peakiuif ii wieHis
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9. [lopiguanua 2pyn

HEOIHAKOBA il HABITH TIPOTHIIEKHA. Taka peakilis MOXe CBLAYMTH [IPO HEOLHO-
DLAHICTE FPYIIM — FEHCTHYHY, CTATEBY, BiKOBY TOIIO. Y [ETEPOTeHHIi | pyvoi pizHi
0COGMHY MO-PI3HOMY PEaryloTh Ha TOK camuii pakTop.

Ha puc. 9.1 7 3MiHIOIOTBCA H CEpelIHE 3HAUCHHA O3HAKA, i XapakTep Bapialil.

“

MOPIBHSIHHSI TUCNEPCIH

Bia cnissiHOIICHHA Aucnepciil y MOPIBHIOBAHUX BrOipKax 3anexuts BUOIp
METOLMKH NojalbikX po3paxyHkis. HyinpoBa rinotesa npu nopiBHAHHI AKC-
nepciit GOpMyIIOETLCS TaK: JHciepcti reHepanbHUX CYKYIHOCTEH, 3 AKHX y3STI
BuGipxu, piBai — Hy: o= o,° TlepeBipKy HyJIbOBOT IHOTE3M MPOBOIATE 32 10~

rniomoroto kputepito ditepa F.

Kpurepiii ®imepa F
Kpurepiit @imepa F oupu TOpiBHAHHI BUOIPOK SABIC 00010 BIIHOLICHHS

GinbIuoi pucrnepeii 10 MCHIIOL:

F=2L,s>s8, 9.1

ne s; i §2 — JMCHCpCi NIOPiBHIOBAHUX IPYIL

Ockinbkn kpurtepiit diwepa — ue BiJHOLICHHA BLNLIIOT JAMCIEPCii 10 MCH-
wiof, Horo 3naueHus Guipine abo jopisutoc opunuui: F = 1. Ilpu piBHoCTI
Jnciepcii (Sl‘ = SZ') F-xpurepiit jopisHioc ouHuul. Hum 3HayHille Biapis-
HAOTHCS JHCIIEpPCIT [TOPIBHIOBAHHX IPYI, THM OiBILHX 3HAYCHL HA0YBaE KpHUTE-
piit Oiurepa.

Juist Toro, o6 nopisusTH pospaxosanyii k- KpHTCpiit i3 KpUTUYHUMH 3HA-
qenxamu (tabu. 13 Jlojatka), HCOOXI/HO 3HARTH 1Ba 1uCiIa CTYHCHIB CBODOAH:

dfi=n -1, dh=m-1, 9.2)

ac dfi — uMcno CTyNcHiB CBOGOAM AN Ginpwol Aucuepcii (oro 3HauCHHA poO3-
TAIIOBAHI Y BCPXHBLOMY PAJIKY tabnuui), dfs — 4MCI0 CTYNCHIB csoboaM s
MmeHIIoi aucnepcii (Horo 3HaucHHA pO3TAILOBaKi Yy JIBOMY crosnui Tabiunui),
ny i 1y — 0BcArn BUOIPOK.

S0 Fgaer. < Fragn, TO HYNBOB2 rirnoresa Mpo PiBHICTh FEHEPAIBLHIX JMCIICp-

ciit 3AIMINACTHCH YHHHOM0, PI3HUUSL MK BUOIPKOBUMH AWCHEPCIAMU BBAKAETHCA

15



OMETPIA. (1. [lopigusanns zpyn i aHaniz 36 a3xy

9. Hopiguanua epyn

MaJKOBOK (HeBiporinHo0). SKIO Fyaq > Frasy, TO Hy/BOBA TiOTE3a BiOXH-
€TpCsl Ha MPUHHATOMY PIBHI 3HAYYIIOCTI p, PI3HHLUA MK BUOIPKOBUMH HMC-
PCIAMH BBaXKA€ThCA BIPOTiAHOIO.

NOPIBHAHHA CEPEJHIX APUOMETHYHUX

HyneoBa rinoresa GpopMysocThes Tak: cepelHi apu)METHUHI reHepasbHHUX
KYHHOCTeH, 3 SKUX y34Ti BUOIpKY, He po3pizustoThest — Hy © 1y = po. [lepeBipky
JIBOBOI IIIOTE3H IPOBOAATE 32 JOIOMOT010 KpuTepio CrerojieHTa 1.

Kpurepiii CthrogenTa ¢
Bubip dopmynu a1s obuncieHHs kpurepiro CThIOACHTA 3aJIEKUTh Bl TOTO,

BHI YM HI JUCTIEPCii [OPIBHIOBAHMX IPYN, 3aJEKHI YH HE3aICKHI TPyNH.

Hesaneorcni epynu 3 pienumu oucnepciamu
SIxuio aucriepcii MOPIBHIOBAHMX HE3ANECKHHMX PYI MArOTh OJ/HAKOBC 3Ha-
HHS, I-KpUTEPiH po3paxoByeThes 3a POpPMYILOL:

d = X, — X, — pisuuus BubipxoBHX cepeidix, X, 1 X, — cepeani apudme-
4Hi IOPIBHIOBaHHX BHOIPOK, S, — CTATHCTUYHA 1oXuOKa Pi3HUUL, 1O PO3paxo-

Opu Ry =Hy S4= ,,S%[ +s_%ﬂ R 9.4)

s i - CTATUCTHYHI MOXMOKHU cepe/(HIX apupMeTUUHHX [1epluol i gpyrol

eThes 32 hopMyaamu:

G1pok,

(n=1)s} +(n,=1)s; (n, +n
Opu R F Ry Sg= |21 t 2 L3 I L T I (9.5)
n+n, =2 nn,

512 i 322 — gucnepcii NOpIBHIOBAHUX IPYIL.

Yucio CTYIEHIB CBOOOAM OpHM PIBHOCTI JMCHEpClil [OPIBHIOBAHMUX Ipyn:
=n;+ny-2.

SIKINO fgacr. < trage (TAON. 3 [logaTka), TO HyJIbOBA FiNOTE3a PO PiBHICTH TeHe-
JIBHUX CEPEeJIHIX 3aJMIIAETHCS YUHHOMW, PI3HULS MiIX BHOIPKOBUMH CEPEOHIMU
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BBAKACTHCS BUIMAAKOBOK (HEBIPOTIAHOW). SIKIO fpacr. > tragn., TO HYJIBOBA FilO-
Te3a BIAXUIAETACA HA NMPUEHATOMY DiBHI 3HAuyIOcTi p, pi3Huna MDK BHOip-
KOBUMH CepeJIHiMU BBaXKAE€ThCSL BIPOTIIHOIO.

Hesanexcni zpynu 3 HepigHumu oucnepciamu
Sxuo aucnepcii NOPIBHIOBAHMX TPy MArOTh PI3HI 3HAYEHHS, I-KpHUTepii
PO3paxoByeThes 3a HOpPMYIION:
% -]

Yueiio crylieHis cBo00aM IPH HEPIBHOCTI AMCTIEPCii IpyIL:
2n-2
npu ny=ny df=n-1+ ——, 0.7
S5
o
2 2\
N 5_2_\
n an
apu ny# ny df:—z————z—Z. 9.8)
ERNE
\m) (N

n+1  n,+]

SIKIO Lpagr. < Tragn. (TaG1. 3 JloaaTKa), TO Hy1bOBA IiMOTE3a (PO PIBHICTH re-
HEPAJILHUX CEPEAHIX 3AAMIUIAETHCA YMHHOIO, PI3HHLA MK BHOIPKOBUMM cepe-
HIMH BB@XAETBCA BUUAAKOBOIO (HEBIPOTINHOMN). SIKILO fgaur. 2 Ira6a, TO HYJILOBA
rinoTesa BIAXMIACTLCA HA IPHUHATOMY PiBHI 3HaYywWoOCTI p, pi3HMLA MK BHOIp-

KOBMMM CCPE/HIMH BBaXKAEThCS BIPOT1HOIO.

3anexcui epynu
Jlns ABOX 3ANEKHUX IPYIT I-KPUTEPIH po3paxoByeThes 3a GopMyIioro:

R (9.9)

—_— x— y
ae d =_ZL__)2 cepenus pmmun xiiy - nonapm JaTH, n_— YMCIIO_Nap
n ‘ 15‘,,;,«,;.,”,“% s Huliio bt YHBERCHTE
CHOCTEPEXKEHb, Sy — CTATUCTH4HA noxuoka qmmovpmauni 09 A0,

Vi ,:!1 ':;'] ' "
HAVEOEA B »Lﬁm VA

7 785514
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CraTicTH4Ha noxuOKa cepeHbol pi"smmi PO3PaxoBYEThCS 38 QOPMYIIOIO:

I (Zd' -2 ‘ (9.10)

2 .
> Zd — CyMa KBaHpaTlB plBHI/IHL MiX TIOIMapHo 3B s13aHUMHU J1aTaMH TIOPIB-

FOBAHUX I'DYIL:

S =S (x-y)- ©.11)

Pospaxoanuii t-kpurepiil CTboaeHTan [OPIBHIOETHCS 3 KPUTHUHHUM 3HAUCH-
am (ta6. 3 JonaTka). Uncio cryneHis cBobou df=n-1.

SIKUIO tyor < lra6n, TO HYIBOBA IINIOTE3A IPO PiBHICTb FeHEpPATbHUX CEPeAHIX
\IMIIAETHCA YUHHOIO, PI3HUI MK BUOIPKOBUMH CEPEIHIMH BBAKACTHCA BH-
ANKOBOKO (HEBIPOTiAAHOK0). SIKIIO fipaer 2 trasi. A NIPUIHATOTO PIBHA 3HAYY-
[0CTi p, TO HyJbOBA [riloTe3a BIAXMIAECTBCH, PI3HHILT MK CepeaHIMH ABOX

VICKHUX TPYIl BBAXKAETHCH BIPOT1IHOK).

[Tpuxman 9.1

Bifomo, 1m0 KOHUEHTPALIS XOJIECTEPHHY B CHPOBATII KPOBI 3aieKHTh B1J1
cO6AMBOCTEll XapuyBaHHs i FeHeTHIHHX (aKTopiB. Jiera, sKa Garara Ha OLIKM
| KUpH, CTBOPIOE OLIbII BHCOKHH DIBEHEL XOJCCTEPHHY. HIK AleTa 3 HU3BKUM
MICTOM IUX KOMIIOHEHTiB. XapuyBaHS' — HE €/[UHA NPUYMHA, MO BU3HAYAC
MicCT JUNIAIB y KPOBI: Y NPEACTABHUKIB PI3HIX STHIYHUX TPyl NpH O/Hi 1 TIH
amiil fi€Ti CIoCTepiratoThes Pi3Hi PiBHI XOIECTEpHHY.

BUKOPHCTOBYIOUH HABEACHI AdHI, BU3HAUTE, ‘K BIpOTiAHI PO3XOMKCHHS 32

OHIEHTPALLICIO XOIECTEPUHY B KPOBI adypUKaHILB 1 OLAMX aMEPHKAHLIB.

AGpPHKAHCHK] IIEMCHA, KOHIEHTPALs XONeCTepuHy B KpORIi, Mr%:

00 118 85 121 107 175 155 137 110 98 125 184 130 95
50 105 173 161 132 119 152 111 172 112 IS8 167 180 122
7 118 135 102 88 171 155 135 124 110 121 134 126 160
25 165 138 118 169 123 120 140 115 142 131 141 138 184
30 144 131 145 116 140 107 142 122

Biini aMepuKaHil, KOHUEHTPALS XOJCCTEPUHY B KpoBl, Mr%:
62 203 214 187 214 210 195 242 216 198 210 214 208 226
)18 155 184215 234 205 133 232 147 206 225 242 216 191
11 255 177 198 210 182 224 227 173 251 166 208 195 183
226 243 194 217 238 209 240 212

9. HopigHanua epyn

Po3p'sa3anus
1. 3HaxoauMo aucnepcii NOPIBHIOBAHUX IPYIL:

s 1 sz—@ﬁ =

=

n~1 ",

=L (1007 41187 4857 4. ) U082 | 0.
4 65
L L)
52—”2_] Z/\ - n,
1 , , , Y
=—((162~+203~+214~+...)—(162+203+214+ ) =721,64.

49
L 50

PospaxoByemo kputepit @iwepa (9.1), wo AopiBHIOC BIAHOILEHHIO Oliib-

1ol () aucriepceli 10 MCHILOT:
2
2.2 . 5y _ 721,64

S;>8, ,ToMy: F="2="22"" =1,152,
sy 626,62

Yucno crynenis csoboun s 6inbiuol pucnepcil dff=ny;— 1 =50-1=49,
Juis MeHwol guenepeii dfr=n; -1 =65 - | = 64.

MopisHwemo dakrnunnit F-xputepiit i3 kpurnudum 3a Ttabn. 13 Joparka:
Fyacr < Frage. HyIbOBa TillOTC32 NPO PIBHICTL IeHEPAILHUX MHUCMIEPCiH € 4HH-
HOIK), PI3HULS MK BUOIPKOBUMH JHCIEPCISIMU HCBIPOTLIHA.

2. Mu BeraHoBWIM, [0 aucnepcii ogHakosi. Teliep ropiBHIOEMO CepelHi
apudmernyni. s HE3MIEKHUX I'PYIl 3 OAHAKOBUMH AMCICPCIAMM f-KpUTEpi
pospaxoByeTbes 3a popmyliorw (9.3):

d= X —X, =206,8 - 133,0=738.

[Moxubka pizHUUL S¢ A8 HEPIBHOUKCEIILHUX BUOIpoK (9.5):

- (nI —‘l)sl2 +(n, —1) notny ) _
n+n,—2 nn,

=\/(65-—l)~616,98+(50—1)-701,21 65+50) _ 3 1o
65+50—2 6550 )
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OLLHI0EMO BIpOTiIHICTh plzﬂmu cepenmix: © 17

d_738 _39 df=n+n; -2 = 65+50 2=113.

s, 2312

tpaxr. > trasa, (p = 0,01). HynpoBa rinoresa mpo piBHich'reHepanLHm{ cepeii-

lix BiAXMIETHCA Ha piBHi 3HauyuocTi p < 0,01.

BuchoBoK :
KomueHTpauii XoecTepiHy B KPOBl adpuxaHLiB 1 GLIMX aMCPHKAHLIB BIpO-

1IHO PO3PI3HAKOTHCA.

.3. KINbKICHI A PAHIOBI O3HAKW. OATH, LLO
PO3NOAINAKTLCA BIIbHO. HEYUCNEHHI BUBIPKA

Jlns anasizy JaT, Xapaxrep po3noziny AKX Hepigomuii abo He BlANOBITAC
HOPMAJILHOMY 3aKOHY, BUKOPHCTOBYIOTb MCTO/H HelIApaMeTPUUHOl CTaTUCTUKHU.
AHasti3y HelapamMeTpuuHUMM METOJaMHU MiANAThCA BHOipKU HeBeauKoro 00-
cary. HemapameTpuuHy CTaTHCTHKY MOYKHA 3aCTOCOBYBATH LIpH aHamisl rpym,
111 XaPaKTePHCTHKH AKUX BUKOPUCTOBYIOTb HC CEPEHIO apupMeTHUHY, a 1HWI
cepeani Benuuunn. Herapamerpudsi KpnTcpn 3aCTOCOBYKOTBCH AK IO KilBKIC-
HUX, TaK i 10 TTOPSAKOBHX [aHHX.

Cepenl HenapaMeTpHYHHX KPUTEPIiB BHAUIAIOTL KPUTEPI] HEHTpalbHHX TeH-
Jewnulii i kputepii xapaxrepy pO3LIOALIIB,

Kpurepii LEHTPaNbHKX TEHICHIIH BUABIAIOTL PO3XOMKCHHSA MiX [1BOMA CY-
KyIIHOCTAMH TOAI, KOJIM BOHH CTOCYKTBCSA TAKHX XapaKICPHCTHK, SK CEPCIHE,
mefiana Toulo. PO3XOMKEHHSA B SKMX- -HeGyb 0cofaMBOCTIX opMHU pO3HOALIIB
irHopyotscs. i BIA61pKH 3 plBHl/IMH cepeammu ane pi3HUMM auenepeiamu 3a
LMMH KPHTEPiAMH OyAyTb BBAXATUCS OAHAKOBUMH. Kpurepii. s OLiHKA PO3-
XOPKEHb y CCPEHIX TEHACHUIAX — KpUTEpili 3HAKIB, napuui KpuTepiid Yikok-
coHa, KpuTepii YlﬂKOKCOHa (MaHHa-YiTHi).

Jlnst nOpiBHAHHS 3ane>i<m4x I He3aNEKHUX YT BMKOpHC”IOBy}OTbCﬁ plzm He-
ITapaMeTpHyHi KpHTEpii. Kpmcpn L0 NPH3HAYCHI /is PilleHHs oaHici A Tiel x
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3agaqi, MOXYTH MATH Di3Hy 4yTIMBICTH, TOGTO MHOTYKHICTb. SIK HpaBUIIO,
36UILUJCHHSI HOTYKHOCT] JOCATA€ThCH YCKIAHEHHAM MeToay. Bapro mouuuaru
aHajli3 i3 MCHIU HOTYXKHOIO i IPOCTILIOrO KpuTepito. SIKIO BiH HE BUSABUB pPO3-
XO/IKEHb, MOKHA CKOPHCTATHCS NOTYXHIIHM, ajle TPYAOMICTKHM KpUTepieM.

HE3AJIE2KHI BUBIPKU

Kpurepiit Yihkoxcoua (Mauna~-yYirni) U

Pasrosuit U-xpumepiti Yiakokcona 3aCTOCOBYCTBCA IS HOPIBHAHHSA LEHT-
paibHUX TCHACHIIH [BOX HC3WICKHUX BHOIPOK. MeTojl BU3HAYAE, HACKUILKH
BEJIMKHM € NEPCKPHBAHHA ABOX PARIB PO3NOALNIB (pyc. 9.2).

EDITE:
30iry pnais

Pue. 9.2, Kpurepiit Vinkoxcona (Manua—Virni) U ouinoc
30HY 30iry psijis

Buxopucrauns xpurepito U nipunyckae, 110 06HABA POIOAIIH HAICKATD JIO
OAHOrO THIYY. 3 HOrd JOMOMOIoN MOXKHA BUABIATH PO3XOILKCHHA Mi% MaHMH
BHGlpKaMH o Mictath 0 60 pat (ny, ity = 3 abo n; =2, 11> 5; 1y, 11, < 60).

Jlnst pospaxyuky U:kputepito BUGIPKOBI paay NOCHHYIOTLCS B OLMH 3araib-
HHH paHXOBAHKI psAa. B oCHOBI MeTOY JICKUTH LPHilYILICHHS 1PO Te, WO AKLO
BUOIPKOBI pAAM HC PO3PI3HAIOTBCS, TO CyMH iXHiX pauris noBMHHI GYTH 0.-
HakoBuMu. CyMH PaHriB KOXHOI IPYIH BHKOPHCTOBYIOTHCS IS BH3HAUCHHA
Kputepiio U, 3HaueHHs AKOro Nokdsye, HACKUNLKY 30iraloThes psiid po3tojiis.
Ydm MEHLIE 3HAYEHHA KPHUTCpilo. TiM MeHia 061acTs 3610y paiis, THM CHIib-

HlllIe PO3XO/IKEHHA MK posnoiiiiamMu. Yum biubiue 3uadenns U, TUM 3HauHie
30iraroThCs psau.



TOMETPIA. I, Hopienannus epyn I ananis 36’ a3ky

HynwoBa rinoresa: BUOIpKHM HajlexaTh onHiii reHepatbHiil CykynHocTi abo
)i3HWUM TEHEPAILHUM CYKYITHOCTAM 3 O{HAKOBHMH [lapaMeTpamu.

Jlns obuncnenns U-xputepito jatu TOpiBHIOBaHKX BUOIPOK PO3TAIOBYIOTH
/ 3ara/bHUI PAJl Y TOPSAKY 3pOCTaHHsA BiA 1 10 N = n, + ny, & HOTIM PaHXYIOTh
aus. 1. 2.3). Okpemo 1 KOXHOI BMOIpKH 3HaXOIATh CyMH paHriB i BUHAXO-

19Tb 3HaueHna U it Us:

n(n +1 ‘
U1=nln2+—1£—;——l—Rl; (9.12)
n,(n,+1 '
U,:n[n7+—i—“——)——R7. ' (9.13)
2 2 2 2
[IpaBuiIbHICT PO3PaxXyHKIB MOXKHA nepeBipUTH 3 JONOMOIOKO BUPA3y:
U, +U,=nn;.

Menme 3uauetits U BUKOpUCTOBYIOTE K Upagr.- KpuTH4HI TOYKH KPUTCPitO

3Haxo/9Th 3a Tabn. 14 Jlojarka.
HynpoBa rimoresa 3ajlMUIAETHCA YMHHOWO IIPH Ugar. > Upagn. 1 BUAXHIAETHCH

[pu Ud)aKL < UraGn, .

Ri=3+6+7+8+10+11

10 11

R;=1+2+4+5+9

Puc. 9.3. Cxema po3paxyHKy KPUTEpito Y 1IKOKCOHA (ManHa-YiTHi):
UL KO>KHOT BUOIpKH pO3pPaxoByHOTECS CYMH panris B 06’ €AHaHOMY psil

Mpuxkaan 9.2

Ha noyaTKy HABYAIBHOTO POKY B NEPUIOKIIACHUKIB OLIHIOBANACH IIBHIKICTD
yHTaHHA. 3iCTABISUIMCS PE3y/IbTaTH MECTH- H CEMUPIYHUX YYHiB OJHOIO Kacy.

Yy 3aCKUTH MBUAKICTE YHTAHHA Bi BiKY?
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Taoauus 9.1. HIsuaxicTs yuTaHHA

Bik KinbkicThb ciiB Ha XBHAHHY

6 pokis 16 17 20 21 39 38 36 35 34 29 28
7 pokis 40 41 43 42 90 44 55 60 31 30

Po3s’ssizanHus

BucysaeMo HynbOBY FiMOTe3y: WIECTH- W CEMUPIUH] JITH YMTAIOTH 3 OJHA-
KOBOIO LIBHJIKICTIO, PIBHULIA B PO3NOALIaX BUITA/(KOBA.

Hns po3s’13aHHs 3adadi 3acTOCYeMO KpUTepiit Yinkokcona U. {ns uporo Bei
JAaTH MOCAHYEMO B OAMH YHODSAKOBAaHMH PAA i HAJAEMO KOXKHIH AaTi paHr.
[Totim asist koxHOT BUOIPKK PO3PAXOBYHOTLCS CYMU PAHIIB.

Tabanns 9.2. Pozpaxyuxu xo npuxnany 9.2

X %) Rl Rz

16 1

17 2

20 3

21 4

28 5

29 6
30 7
31 8

34 9

35 10

36 11

38 12

39 13
40 14
4] 15
42 16
43 17
44 18
55 19
60 20
90 21

ny=11 ny= 10 YR =76 >R, =155
23



IOMETPIA. II. Hopienanus epyn | ananis 36 asky

PospaxoByetscs U-xpurepiit (9.12, 9.13):

n(n +1 11(11+1) —100-
UI:n1n2+—1—(——;—l—Rl=ll-10+———2———76 100;

n,(n, +1)

10(10+1 _
U, =n,n2+—2————R2=11-10+—(—2—~—)—155 =10.

Sk daktuuHe 3HAYeHHA KpuTepito U BUKOPHCTAEMO MEHIUC 3 00YHCICHUX
snagens U = 10. [TopiBHIOEMO HOTO i3 KPHTHYHHM (tabn. 14 Jonatka). .
Uspar. < Unasn. (@ =0,01). Hynposa rimoTe3a Npo LPHHAIEXKHICTh BUOIPOK
aKT. .

IHIET TeHepambHOT CYKYMHOCTI BIAXWIAETECA Ha PIBHI 3HATYLLOCT1 p < 0,01.

BucHoBoK o
UIBKAKICT YUTAHHA IEPLIOKIACHUKIB BU3HAYAETLCA 1XHIM BIKOM.

Kpurepiit Ban nep Bapnena X

Kpumepiii Ban dep Bapdena owiHioe po3x0;1x<em-fﬂ B uC‘HTpaJ.lel/lx. TEH/CH-
Hisx MK ABOMa HesaiexHHMM BUOipKamu. I1pH IOPIBHAHKHL Bu61p01<.un CyKym-
HOCTeif, y AKMX PO3MO/LI O3HaKK GIM3BKHI 10 HOPMAIBHOTO, KPUTCPIH BaH nep
BapjieHa BHSABIAETHCH HOTYXKHILIMM 32 KPHUTEPIH Ym.xoxcoria. Kpurepiii B?H
aep BapneHa 3acTOCOBYETbCS, KOIM 4HMCEIBHICTE nopmmosaiumx rpyi po3pis-
useThCa He Ginbiue, Hik Ha 5 nar. Hynsosa rinoresa: BUOIPKH Han?)xan, Jilo)
oniel rerepanbHOl CyKynHOCT] af0 Pi3HUX TEHEPAILHUX CYKYIHOCTCH 3 O/Ha-
KOBHMH NapaMeTPaMH. - )

Jls 3HAXO/UKEHHA KPUTEPLO X JaTH JBOX BUbIpOK pamxyxo?b y 3al‘aﬂbkjl/ll/l
paa (aus. 1. 2.3). JLnst KoXKHOT JlaTH oaHiei 3 BUOIPOK (HaH4YacTiIE MCHILOL 34
06CATOM) 3HAXOAATD BI/IHOWIEHHS!

R
N+1'
ne R — paur natu, N=n;+ny, ng i ny — obcsry BuOIpoK.
3a Tabn. 15 JomaTka 3HaxXolsTh 3HAUEHHA

(9.14)

JIis KOXHOIO 3HaueHHS

N+1

byrKuii w[..R_.:] CyMa 3Ha4eHb Y 3 ypaxyBaHHAM 3HaKiB ABig€e cobowo dak-
N+1

TrqHHii KpuTepiit Ban nep Bapaexa:

=Yyl R | 9.15)
x W{NH]
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(akTH4He 3HaYEeHHA KPUTEPil0 NOpIBHIOIOTH 3a Tabn, 16 Honatka i3 kpu-
TUYHUM 3HAYEHHAM U NPUEHATOTO piBHA 3Hadymocti. Hymbosa rimoresa
BIAXHIIAE€THCA, AKIIO KXipar. = Xpaon, 1 3AMHULIACTHCS YUHHOM, SKUIO Kparr. < Xraon,

IIpuknan 93

3a yacoMm BuXoAy 3 JaGIPHHTY MALIOKIB MOXHA PO3AUIMTH Ha «PO3YMHHX»
(UIBUAKO 3HaXOAATH BHXIJ) | «HEPO3YMHMX» (J1OBrO WyKawTs Buxix). 'eHeTn-
Kamu GyJ1a IpOBe/ieHa CesleKilis NalioKiB 32 ik 03uakoo. s usoro cxpery-
BAJIM «HAHPO3YMHILIMX» 1 HAHOINBLI «HEPO3YMHHX» 3 TAKMMH XK CAMUMMU. Cepen
Hawa/kis Bigbupany ocobuu i3 kpalHiMU 3HAYEHHIMH O3HAKY i CXpeulyBaJii 3a
Ti€r0 XK camoto cxemoio. [Ticis aeinbkox nokosins BigGopy Gyim CTBOpEHI JABI
JMHIT NauokiB. B y3satux TBapu# (y BUN2AKOBOMY HOPSJKY) 3 KOXHOI JiHil
BU3HAUANH Yac BUXOJY 3 1alipunty (Taba. 9.3). Ha niacrasi oTpuManux jaHux

3po0iTh BUCHOBOK, HACKUIbKH ¢EKTUBHIM BUABUBCH BiADIp 32 WIEK 03HAKOI.

Ta6anus 9.3. Yac npoxomxenns nabipuuty

JhiHis Cexynau
«Heposymni» 102 52 85 120 142 110 164 109
«Po3yMRi» 67 88 105 49 45 67 115

PosB’snzanus

BucyBaeMo HynboBY rinoTesy: miHil «pO3yMHHX» i «HCPO3YMHHX» TALOKIB
ABJISIOTE COOOK €IMHY TeHEPAIbHY CYKYHHICTb.

Cepenni apudmernuni cBigyate, 10 NauOKK nepwoi rpymu BUTPAYatoTh
Yy cepeaHboMy MeHule Hacy (76,6 ¢) Ha BUXiA 3 1aBipUHTY, HIX TBapMHK Apyrol
ninii (110,5 ¢). BuGipku HeudcacHHi, ToMy WIS ouiHKH PI3HULI MDK HHUMU
CKOPHCTAEMOCSA HClAPAaMETPHYHUM KpuTcpieM Baw sep Bapuena. Bucysaemo
HYJILOBY TIiIOTE3Y: PO3XO/KEHHA B PO3IOAINAX NOKA3HUKIB mepwoi H apyrof
JiHi# BiACYTHI. JlaTH HOEAHYEMO B 3araibHuil psij i pamxyemo (tabit. 9.4).

Yucyo nar B o6ox rpynax: N=n+n,=8 +7 = 15.

HesBaxkaroun Ha Te, 110 cepesini 3Ha4CHHS PO3PI3HAKTHLCA Maibke B niBTopa
pasa, po3NOALIM 3HAYHO NepexpuBaloThes. OuiHoemo BIPOTIAHICTL BigMIH-
HOCTEH: Xyar, < Xra6,. TOMY HyJIBOBA FiII0TE3a BIAKHHYTA GyTH HE MOXe.

BuchHoBok

Ha upomy matepiani edexrusHicTs 1060py He noBeacHa.
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BIOMETPIA. 1I. [Topiexsnua epyn i ananis 36 "A3KY

Ta6muus 9.4 . Pospaxysku 1o npuxiany 9.3

R gl _R }
Xy X2 Rl Rz __—N+1 Nl
45 1 1:15=0,067 -1,50
49 2 2:15=0,133 —-1,11
52 3
67 4 4:15=0.267 0,62
85 5
88 6 6:15=0,400 -0,25
94 7 7:15=0,467 -0,08
102 8
105 9 9:15=0,600 0,25
109 10
110 11
115 12 12 - 15 = 0,800 0,84
120 13
142 14
164 15
=-247
n;=8 n=7 ‘ X 2,

3AJEJKHI BUBIPKHA

Jina OUiHKM PO3XOJ/DKEHD MK 3anekHUMM BUOIpKaMM 3acTOCOBYHOTRCA
Kpumepiil 3HaKie 7 i paneosuil kpumepiii Vitkoxkcona T. Obuasa Kpu’ repii gepc—
BipAIOTb PO3XO/UKCHHA B UEHTPAIBHUX TeHmeHLigx. Binpul OpocTuM B 00MUC-
JleHHi, aJle MEHII TIOTYXXHUM Y TIEPEBIpLl Hy/IbOBO rIOTE3H € KPUTEPiil 3HAKIB Z.
Jloro pexoMeHIy€ThCs BUKOPHCTOBYBATH NCPLINM, OCO6JI.HB(.) 1pH BUCJ.IMKOMy
o6cssi criocTepexeHb. SIKIO KPUTEPiil 3HAKIB HE BUABHB BifIMiHHOCTeH 1 4UCIIO0
naT Hepenuke (10 25), JIOULIBHO 3aCTOCYBAaTH kpurepiit T Yi?lxoxcoua. Skuo
jHAYeHHs AOCOMIOTHOI Di3HMUI MDK NapHUMH JaHHMU Bapitoe B IHPOKUX
MeXax, Kpatue 3acTocysaTH 7- kpurepiit Y1iIKOKCOH2.

V TecTaX JUT [OPIBHSHHA 3aIeKHMX BHOIPOK BHM3HAYACTHCA HO pisHHLA
TPYHOBUX CEPEIHIX (K y TECTaX 1A HE3AMEKHUX BUOIPOK), a cepesins Pi3HULA

26

9. llopignanns zpyn

MDK 3HaUEHHAMM OomapHo 3B’szanux nar. Kpurepiit 3uakie ypaxoBye 3HaK
pisauui, kpurepiit T YiikokcoHa BpaxoBye it 3Hak, i posmip pisummi. Yepes
BTPATy YAaCTHHH IHQOpMALI], 0. MICTUTLCS B AaHUX, KPUTEPIl 3HAKIB Mac MEH-
11y TIOTYXHICTBY IOpIBHSHHI 3 KpuTepieM T YiikokcoHa (puc. 9.4).

Ogniero 3 ocobauBocTeill kpuTepilo 3HakiB 1 T-KpuTepit0 YiIKoKcoHa, 1O
BIUIMBAE HA iHTEpNpeTallilo Pe3yNbTAaTiB, € BUKIIOYECHHSA HY/ILOBHX PI3HHLb.
Kpurepii: po3rnsaaalors Tinbky napu AaHUX, WO PO3PISHAIOTECS, JUIS HMX OLi-
HIOKTh HAIIPAMOK 1 CTYHiIHb PO3XOKCHHS. SIKINO 11apHi 3HAYCHHA OJHAKOBI,
BOHM He 6epyThCa AMs PO3paxyHKiB. SIKUI0 HYJbOBMX Pi3HHMLL BHABHIIOCH JIyXKe
Garato, ciifi ofepexHO POGHTH BUCHOBKH, OCKUIBKM B GaraTboX BHMIIAJIKAxX
3HRYCHHA O3HAKU HE 3MIHHIMCA.

KpurTepiii 3snakin T-kpurvepiid Yinkokcona

Puc. 9.4. Pizuuits MK 3HaYCHHAMH [IOIIAPHO 3B SI3aHUX JAT:
KpuTepil -3HAKIB yPaxoBye 3HAK Pi3HUUL, T-KpuTepili YiJIKOKCOHA BPaxoBye

i 3HaK, t pO3MIp pI3HKLI

Kpurepiii 3nakin z

BUKOPUCTaHHA kpumepiio 31aKie Z —~ HARNPOCTIHI METOL OLIHKH PO3XO-
[DKCHB MUK 11011apHO 38’ s13aHUMHK BMOipKoBumu atamu. Kputepiit 3uakis ypaxo-
BYC CIPAMOBAHICTH PO3XQKCHb Y KOXHIA napi uar 1103B0Jis€ BCTAHOBHTH,
Y AKHi BiK — 30LIbLICHHA 4M 3MCHLUCHHA — 3MICTHIIHCA 3HA4YCHHA o3Haku. [lpu
LUbOMY BiH HC BPaxOBYC CTYHEHS PO3XOIOKCHb MK IIADHHMH 3HAYCHHAMH, YHM
00yMOBJICHA HOro MCHIIA [IOTYKHICTb Y [IOPIBHAHHI 13 KpuTepiem Yinkokcona 7.
Kputepiit 3HakiB edeKTUBHUIA 1IpH BEJIMKIH KIJIBKOCTI AP JaHUX, HIAXOMUTh K
IS KUIbKICHHMX, TAK i JUIST AIIbTEPHATUBHHUX SKICHUX O3HAK.
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5IOMETPIA. I IHopignanus 2pyn i aHaiis 36 A3KY

Jlns OGUMCAGHHS KPUTEpIlO 3HAKIB OIIHIOETECA PIBHHMLA MDX TAPHUMMU
naTamy. Pi3HMIA BUPAXKAETHCS SKICHO — IPUCBOCHHAM 3HAK2 «» QU «=. Hy-
TbOBI PI3HHLI B poO3paxyHoK He Gepytbes. Kifbkicts map, 1o 3iCTaBIAIOTE,
IMEHLLYETHCS HA 9HCI0 HynbOBUX pisHuup. [TliApaxoByeThCs YUCHO HOSUTHBHUX
| HeraTHBHUX 3HakiB. KiIBKiCTb 3HaKiB, IO 3yCTPI4aIOTHCH plause; C1yXuThb
Z-KPUTCPIEM, SKHii IOPIBHIOKOTH 13 KPHTHYHHMH 3HAHCHHAMH (tabn. 17 lonaTka).

Hysposa rinotesa: y reHepasbHiil CYKyNHOCTI, 3 KOl B3sTa BUOIpKa, KUIB-
KiCThb PIZHMUL 31 3HAKOM «+» JOPIBHIOE KIIBKOCTI PI3HULB 31 JHAKOM  «—»,
CIiBBiAHOMICHHS BUGIPKOBHX PI3HULb BUIAAKOBO BIAXHIIAETHCA Bin niel pisHuL.
Unm 3HAYHINIE YUCHO Pi3HULL OJHOTO 3HAKA MEpeBawar Hajl HUCJIOM pi3HULb
{HIIOrO 3HAKA, THM MEHIIE BICBHCHOCTI y cnpaaemumocﬁ Hy/1b0BO{ TilOTE3H.
Hysb0Ba rifoTe3a BIAXWIIETHCH, SKIO Zpacr. = < Zrair, | 3ATHILACTHCA YHHHOIO,
AKINO Zgaxr. > Zran.-

Mpuxknan 9.4

Bupyajd BIUIMB (DI3UUHOIO HABAHTAKCHHA Ha apTepianbHuii THCK y TpyIli
yoJ10BiKiB. PesyiabTaTu A0 I IiCHA HaBaHTaMEHH: 110 — 120, 100 — 130, 90— 100,
120 - 110, 115 — 125, 130— 110,95 ~ 115,90 ~120, 100 - 100, 135 - 150

Uyt 3Mintoe Gi3nuHe HABAHTAXKEHAA apTepiajibHUi THCK?

PoszB ' sA3aHHA ,

BusHauMMo HATIPAMOK 3MIH apTepialbHOra THCKY (tabn. 9.5). Y cemu 4o-
aoBikiB Ticas  (i3UYHOTO HABaHTAXKECHHA apTepianbiuil  THCK  [IBHIUBCA
(7 3HaKiB «—»), Y [IBOX 3HH3UBCH (2 3Haku «+»)?'B 0jiHOTO He 3MiHuBcs (] 3Ha-
yenns «0»). BUXOAUTh, Zguer. = 2. '

VY 1abuLii KpUTHYHEKX 3HAYCHD Z (tabn. 17 ﬂonarxa) 3HAXOAHMO PAAOK, U0
BiamoBijae obcary BUOIpKH 33 BUHATKOM HYJIBOBHX piztuus. n=10-1=9:
2005= 1, 2001 =0 ‘

Zgarr. > Trabn.- HynsoBa rinoTesa 3aiMIacThCa YMHHOIO.

BucHOBOK

Ha nigcrasi TUIBKM LHMX JaHUX HE MO)KHa anomcm Ha 3aMUTaHHs, 49U
BIUIMBAE 3a3HAYEHE QJlmlme HaBaHTAXKEHHS Ha apTeplaHLHHI/l TUCK 'y IKOMYCh
[IEBHOMY HAIPIMKY. :

(1o x 3amady MOXHA pO3B ﬂ3am 3a JIONGMOroL0 KpUTEpig x Hynnosa

rinoTesa npuIyckae piBHICTb KUIbKOCTl [1O3UTUBHUX i HETaTHBHUX 3HaKIB (5 i5),

3 SIKUMH [OPiBHIOETHCS IXHE q)axmque YHCIIO 8i2))
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. Tabmauus 9.5, Pospaxynku o npuxiagy 9.4

Ne ‘ X B Xy ' Xy~ Xa
I 110 120 ;
2 100 130 -
3 . 90 100 -
4 120 110 Sy
5 15 S5 S
6 o 130 S0 +
7 95 . 1S ‘ -
K 90 120- ;
9 o100 100 0
10 135 150 ‘ ;

Yat» =2, Y «m»=T7 7=2

| 4 Hpuknan 95
TpupiunHux aiTeil 3anuTa/m, KOro BOHH OlibLIc MmOOIATh, KoK (K) 4 CO-
Gax (c) (Tabn. 9.6). 3 THM caMHUM 3aNMTAHHIM 10 1IMX AiTeil 3BEpHYIMCA depes
TpU poku. Uy 3MIRIOCTLCA 3 BIKOM CTaBJICHHA AiTCH 10 LUX TRapHH?

Tabanus 9.6. Pesyibratv onurysanus aiTei

3 poku K K c K c ¢ c K c K ¢ ¢ ¢
6 pokis K c c c K K K c K c c K c

Poss’s3aHus

3MiHy B liepeBasi BiA KiLIKH 40 COOaKM [O3HAUMMO «—», Bijl cOBAKH 10 Kili-
K# — «+». 3Hak «0» CBIAMUTE 11PO TE, 1110 CHMIIATISA HE 3MIHUJIACH.

Il sTepo niTeH nOMiHAIM NPIOPHTETH i3 cOBaKM Ha KiKy (S5 3HAKIB «+»),
YETBEPO — 3 KilUKM Ha cobaKy (4 3HaKM «—»), Li€ B YOTHPLOX CHUMIATI] HE 3Mi-
Husucs (4 3HauenHs «O»). Buxoaurs, Zpaxr, = 4.

Y Tabauui KpUTHYHKX 3HAYEHb Z 3HAXOAMMO PAOK, IO Bianosizac obcary
BUOIPKH 32 BUHATKOM HYJIOBHX PI3HHLL 1= 13-4 =9: z50s=1, z90=0

Zar. > Zragn- HyJIBOBA rinoresa npo BUNAAKOBICTb BiAXUJICHbB 3alfmmacrbc;1
YHHHOK. '
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BEIOMETPIAL. 1. [opisHanus 2pyi i andii3 38 A3KY

BUCHOBOK .
BinnanHg mepeBard 3 BiKOM 3MIHIOETbCS BUIIAJKOBMM YHHOM, 3aKOHOMIP-

HOCTI B yro00GaHHI TBAPUH HE BCTAHOBJICHO.

Ta6nuus 9.7. PospaxyHxy 10 npuiiagy 9.5

Xy — X2

=
=
o

JurtuHa

Taus
MHUTBKO
Bipa
Camko
Irop
Ipa
Pura

" Kocts
Ilons
Kars

Hapiiika
Birs
HOpko

" o0 R R
P+ 4+ + 1O

+

oo xm o060 RO AR R AROOR
o+ O

o 00 R O R OO0

. S«t» =5, «»=4,z= 4

Kpurepiii Yinkoxcona T

T-kpumepiii VinkokcoHa 3aCTOCOBYETHCA JUIA aH.aJli:{y. 1IONAPHO 3B’ A32HMX
naT. Ha BinMiHy BiA KpUTEPLHO 3HaKiB, 1-KpuUTCpii meoxcoufa BpPaxoBy€
i cIIpAMOBaHicTh, 1 CTYMiHb PO3XOIKEHb MIXK napHm./m uaT.aMn. Bin uozson.ﬂe
3'SCYBATH, YW € 3MIiHEHHA B OJHOMY HAIpAMKY GinbLu IHTCHCHBHHMITL Hix
B iHmoMy. 3acTocyBaHHs T-KPHTEpii0 BHIPABLAHO, ﬂK.ILIO a600f1rorua pi3HHLA
Mi [apPHUMH AaHHMH BapIIOE y UIMPOKOMY nianaaf)m. Jlns 6iHapHHX [OKa3-
HUKIB («TaK» 260 «Hi», «ILTHOC» abo «MiHYC» TOLIO) BIH HE 3?.CToco?yeTbcx. .

Kpurepiit T YinikokcoHa Ma€ Hinply HOTYKHICTh Y [TOPIBHAHHI 3 KpI/lTepliM
3HaKiB, OJHAK BiH OOMEXKeHUil 00CAroM — 3aCTOCOBYETBCA HA BUbIpKax ;19 25
napuux Aat. [Ipu Glasmomy yyC/i nap Bil CTAE TPYAOMICTKHM i 33 [OTYXKHICTIO

[TOCTYIIAETHCA KpPlTepiIO 3HAKI1B.
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9. [lopisnsuns zpyn

HysboBa rinotesa: y renepanshiil CyKymuocTi, 3 skoi B3ata Bubipka, iHTeH-
CHBHICTB DO3XO/LKEHb B OJHOMY HAaUpPAMKY JIOPIBHIO€ iHTEHCHBHOCTI PO3X0-
MKeHDb B inmoMy. Kpurtepiit 7 po3paxoByeThes B TAKOMY TIOPAIKY.

1. O64HCII0I0THCS PI3HHLI MIXK MOMAPHO 3B A33aHUMH JaTaMi 3 YPAXYBAHHAM
3HAaKa PI3HMLIL.

2. AGcomoTHi pisnnui pamkyrorsca (ams. 1. 2.3). Ha upomy erami 3Hak He
BPAXOBYEThCS, 3HAYEHHA MAC TUILKH PO3MIP pO3XoKedb. [lepumil panr Hana-
€ThCA HAUMEHIIOMY aOCOJIOTHOMY 3HAYEHHIO PI3HHII HE3aJIeXHO Bix 1 3HaKa.
SIKILO PI3HHULA JOPIBHIOE HYJIIO, TO BOHA BUJIYYACTHCA 3 I0AANBIIONO PO3IIALY.
BlanoB1IHO 3MEHILYEThCS A1,

3. PaHram HaJawoTbCAa 3HAKHU, TaKi, 5K 1 3HAKH BI/UIOBIIHUX 3HAYEHD Pi3HHULI.

4. BusunaqaeTbes Benmunna 7 — cyMa paHriB 3HaKa, 10 3yCTpiuaeThes pijtie.

5. BiporiHicTh pO3XOUKEHb OLIHIOCTHCA 32 TACIHLCIO KPUTHYHHX 3HA-
ueHb T (tabn. 18 onaria).

Hynbosa rinoresa siaxmisersest, akino o < Tragy 1 3a1MILACTLCS YHHHOIO,
AKIO Tpaer. > Tragn.-

Ik BuHKKac neobXinHicTh 3acrocysBatH T-kpuicpiit YiIKOKCOHA Hpu
1> 25, MOXKHA CKOPHCTATHCA (QOPMYIIOI0:

n(n + I)

. T-T 2 . (9.16)
oS \/n(n+l)(2n+l)
py fpaer. 2 fiage HYIBOBA FiNOTC3a BIAXMISACTBLCS HA BUILIOBIJHOMY PiBHI
3HAYYILOCTI.

Tpuwiayg 9.6
Y Tabu. 9.8 npejcraBicHi pesynbTaTH TECTYBAHHS CTYACHTIB y Ganax /1o
MPOXOUKCHHS CLCHUIAILHOIO TPCHIHIY 1 TiCs HbOro. Un MOXKHA CTBEPIDKYBATH,
LLO TPEHIHI TAPAHTYC MIABUILCHHA PE3yJbTaTiB?

Tabauusa 9.8. Pesynsrarn recryBalus CTyucHTIB

CryneHt
Pesynbrar
1 2 3 4 5 6 7 8 9 10
Ho 85 90 92 93 93 94 95 95 140 150
Hicna 86 95 96 93 95 96 98 101 133 135
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Po3B A3aHHA

BHKOPHCTAEMO DaHrOBUH TECT YUIKOKCOHA IS NOMAapHO 3B’A32HUX Jar.
Hynposa rinoTesa: 3MiHHA BHI13/IKOBL.

1. BusnayaeMo pi3HMAU MK TIONAPHO 38’ S3aHUMHU JaTaMU (tabn. 9.9).

2. Pamxyemo pisHuui 33 IXHIM aOCOMIOTHUM 3HAYCHHAM (mpaBuwiia pa-
KyBauHs 1uB. 1. 2.3). Jlis ueTseproi napu PI3HULY JOPIBHIOE HYIIO, BOHA HE
BKJIOHAETHCA B PAHKYBAHHA.

3. HajaeMo paHraM 3HaK, L0 BLANOBiJA€ 3HAKY pI3HHUIL.

4. Pime 3ycTpiuaeTbcs 3HAK PaHTIB — «+». 3HAXOAUMO CyMy panrie 3i
anakoM «+». Lle i € 3Hauenns gaxtiunoro T-KpUTEpItO.

Taéauus 9.9. Pospaxyuxu 1o npuxiany 9.6

. Panr Panr i3 Pauru
Mapr X X2 Piatmus abcontoTHOT ypaxyBaHHAM 3 PIAKHM

Ne d=xi—x pizHuI Ry 3Haka Ry 3HAKOM
1 85 86 ~1 1 ~1 -
2 90 95 =5 6 -6 -
3 92 96 —4 5 -5 -
4 93 93 0 - - -
5 93 95 -2 2,5 -25 -
6 94 96 -2 2,5 2,5 -
7 95 98 -3 4 —4 -
8 95 101 -6 7 -7 -
9 140 133 +7 8 +8 8
10 150 135 +15 9 +9 9

=17

5. Busuauaemo BiporigHicTe T 32 IOIIOMOrO0 ta61. 18 JdoaaTka npu n =9
(3 aHMX B yMOBI J€CATH Map 3Ha4CHb OJHA [1apa Majla HYJIBOBI PO3XOJKEHHS
if Tomy He BpaxoBysanacs, n = 10 - 1=9).

Tpar. > Traon.- HynboBa rimoresa 3ajMIIAEThCA YHHHOIO, PO3XOAKECHHSA HeBi-

porinHi.

BHCHOBOK
3MiHM HeBipOTiaHi.

32

9. Hopiensauns epyn

9.4. AKICHI O3HAKW

Pi3HOMAHITHICTb 32 SKICHOIO O3HAKOH BHUPAXKAETLCH B HacTKax (AuB. n. 2.1,
2.5). Koxen kiac, [0 BiJIOBifac meBHii sAkicHil karteropii, Mae cBOW Mpo-
nopuifo B 3aragbHoMy 06cs3i BubGipku. [TopiBHAHHA IPyI 32 BAPIAUICIO AKICHUX
O3HAK 3BOAUTHLCS /10 IOPIBHIHHSA 4aCTOK KIJIACIB, U0 LIKABJIATH JNOCIIJ{HUKA.

IOPIBHAHHS BUBIPKOBUX YACTOK

HynsoBa rinoresa GopMy/H0eThCs TAKUM UMHOM: [OPIBHIOBAHI BUOIpKU Ha-
JIeKaTh 70 OJHi€l FeHepaJibHOT CYKYIHOCTI, & PO3XOUKEHHA MiX BHOIpKOBUMH
yactkamu Buliaakosi (Hy: Py = P,). [lepesipKy Hyib0BOT I'IIOTC3H IIPOBOAATE 34
noroMororo kputepiio dimepa F.

Kpurepiiit ®imepa F

BiporisuicTe po3xopkeHb Mik BHOIPKOBUMM BIICOTKAMH OUIHIOKTH 32
JONOMOTOK F-KpUTEPit0, 3HAICHHS SKOFO 3HAXOAATD 33 JOPMY;I0i0:
2,

F=(g-g) -, (9.17)

n+n,

Je @) # @) — KyTH B pajiaHax juis 4acTOK NOPIBHIOBAHMX BUOIpOK, ny W 1y —
obcsaru BubIpok.

Jns nepesedeHHs YaCTOK Y KYTH KOPHCTyloThcs Tabi. 4 Jlonatka (aus.
. 5.2). Ipu po6oTi 3 Tabiuuerd BUKOPUCTOBYIOTHCA HACTKM, SKi BMpAKEHI
y BigcoTkax. Jopna 3 uacTok, sKi 3iCTaB/iflOTb, HE IOBHMHHA JOPIBHIOBATH
HYJIO.

PospaxoBanuil F-xpuTepiil IOPIBHIOWTE 13 KPUTHYHUMH 3HAYEHHAMH HPH
ABOX 3HAYCHHAX CTyNeniB ceobo: dfi = 1 it dfy=n + ny—2 (1abn. 13 Jlonatka).

Slxkwo F,. <F,;, . TO HynboBa riloTe3a Npo PiBHICTL FCHEPATbHUX HACTOK

Hp: P, = P, 3anuwacthes uusHoto. Slkwo F, = F ., To HyjboBa rinoresa

AKT. Taon.

BiAXM/ISETECS, PISHULS BBAKAETLCS BIPOFiJHOLO.
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HDpuxaan 9.7

JloCITIKYBaIH, SIK BILIUBAE PEHTIEHIBChKE BHUIPOMIHIOBAHHA Ha XPOMOCOMH
aposodinu. s HpOro miApaxoByBald HUCIO XPOMOCOMHUX NODYIICHb y K-
THHAX ONPOMiHEHUX | HeompoMmineHux Myx (tabn. 9.10). Hu BrumBac pentre-

HIBCbKC BUIIPOMIHIOBAHHS Ha CTPYKTYPY XpoMOcoM Apo3odinu?

Tagawua 9.10. Bruius peHTICHIBCHKOIO BHIPOMIHIOBAHHSA

HA XPOMOCOMH JIPo30dinu

9. [opighsuus epyn

BapiaHT mocmiay KinbkicTb BUBUEHUX KinbkicTh XpOMOCOMHHX

XpPOMOCOM [IOpYLIEHb
Kourtpons . 25734 44
" JToza 3000 P 7122 978

Po3w’s 3aHHS

BucyBaeMo HyIhOBY TiloTe3y: peHIIEHIBCbKE BUNPOMIHIOBAHHS HC 3MiHIOC
CTPYKTYPY XpOMOCOM. SIKIIO e AIHCHO TaK, BIACOTKH XPOMOCOMHHMX HOPYIICHD
B OCHOBHill i KOHTPOJIbHIil rpynax matoth OyTu oanaxosnmu. [lepesipumo ue.

ITosamo AaHi y BIACOTKaX:

- 44

p%(l\‘omponb) = W 100% = 0,17 % .
978

p%om)om = ;—IE'IOO% =13,73 % .

ITepeBeeMo BIACOTKH y pajiaHH 3a onoMorow tadin. 4 Jloparka:
(P(Knu'rpnnb) = 0,082, Pooo Py = 0’758

3naiinemo xpurepii F (9.17):
2 25734-7122
25734 +7122

F=(g —(Pz)z—n—‘:L = (0,758 -0,082) =2549,1;

1T
dfy=1,df, =25734 + 7122 - 2 =32854.
Fpaxe. > Fragn. (p = 0,00D).
Hynsosa rinoTe3a Npo PiBHICTb YaCTOK Y IEHEPANBHUX CYKYITHOCTHX BiJIXM -
Js€TheA Ha piBHi 3HayyiocTi p < 0,001,
BucHoBOK
Onpouminenns o030 3000 P siporiano 36iaburye BIACOTOK XPOMOCOMHUX

HOpYLIEHb.
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9.5. MOPIBHAHHA PAOIB PO3NOAINIB

PO3NOMiIM MOXYTh PO3DI3HSTHCH CepelHiMM BeJHUHHAMH, Bapiauicio,
[TOKA3HUKAM# aCHMETPIT i excuecy, a TAKOXK KOMOIHALIAMM UMX XaPAKTEPHCTHK.
[TopisusiHHA PO3NOALLB 3BOAUTHCA A0 PO3B’A3aHHA 1BOX OCHOBHMX 3aBIAHL —
HOPIBHAHHS ABOX (DAKTHYHUX DSJUB i [OPIBHAHHA (JAKTHYHOIO PALY 3 Teope-
THYHHM PO3IOALIOM.

DaKkTHUHI PO3MONINY 3ICTABIAIOTLCS UIPH LIOPIBHAHHI BHOIpOK i owliHui
po3xoukeHs MK rpynamu. IIpH 1poMy 1epeBipaeTses rinoTesa npo MpuHaliex-
HiCTh BUGIPOK j10 ojHiel reHepalibHOT CyKyNHOCTI 200 A0 PI3HUX IEeHEPATbLHHX
CYKYIHOCTE 3 OJJHAKOBUMH [1aPAMCTPAMH.

DakTHUHI PO3NOAUIM NOPIBHIOKOTLCS 3 TCOPSTHUHUMH JULS NEPEBIPKH Tiro-
Te3 PO 3aKOHH po3nopily. Y AociiiHMUbKiA pobOTi YacTO BUHMKAIOTH CHTYA-
Ui, KOIM HCOBXiAHO 3’ACYBaTH, YM BiANUOBiZae Po3MOALT BHOIPKOBHMX - JlAHMX
TEOPETUYHO OuiKyBaHOMY. [IMTaHHs HPO BHA PO3MOMINY UOBOJIMTLCH BHPI-
[yBaTH, HAIPUKIAL, MPKU PO3IILYL 'CHETHYHMX rinote3 alo npu nepesipui Ha
HOPMAJIBHICTh. Y TaKHX BHIAJAKAX I'CHCPATBHOIO CYKYIHICTH BHCTYNAE Teope-

THYHHHA PO3IIOALN.

KPUTEPIA MMIPCOHA ¥’

Kpumepiii [lipcona y° 3aCTOCOBYETHCS IUIA IIOPIBHAHHS ABOX | Giibuic
GaKTHHMX POBMOALLB, & TAKOK Ul IOPIBHAHHA (DAKTHYHOIO PO3MOMLLY
3 TCOPETHUHHM. 3a JIOMOMOIOK KPHTEPi0 ¥ 3ICTABIAOTLCA PO3NOALIM SK
KIIBKICHUX, TaK i AKICHUX O3HAK, y TOMY HHCH ajlbTCpHATUBHUX. Ko o3HaKa
BUpaXeHa KUIbKICHO, TO BCs 1i pi3HOMAHITHICTh po30uBacThcs Ha KiacH. Kpu-
Tepili OPIBHIOE YaCTOTH PI3HHX 3HAUYCHb O3HAKH B NOPIBHIOBAHMX PO3MOAIIAX —
OKpeMO 3a KOXKHHUM KiacoM (puc. 9.5). Hactotu maworh OyTn abCOMOTHUMM
(BigcoTkM He nopiBHIOWOTHCA). Kiacn Moxyrs GyTH BropsaxoBanumu abo

HCBHOOPAIAKOBAHUMH.
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Puc. 9.5. Kpurepiii [Tipcona 3icTaBisie aOCOIIOTHI YaCTOTH 33 KOKHUM KIIACOM

KpuTepiit %* 1a€ BUCOKY TOYHICTb IIPH BETMKHMX BuGipKax, n > 30. BuGipku,
WO NOPIBHIOKOTHCH, MOKYTh 6yTH OJHAKOBMMH U PI3HUMH 3a obcsrom. Uucio
JaT y KOKHOMY KJAaci Mac OyTu He MeHIe 1'aTd. SIKIIO B Kiaci MeHule I1'sTi
1T, HOro MOEARYIOTh i3 CYMDKHUM KJIACOM. YIPYIOBAHHS JaT 32 KjlacaMu Mae
OyTH OJHAKOBUM y BCIX MOPIBHIOBAHUX PO3IMOALNAX, KJIACH HE MOBAHHI nepe-
KPUBATHCS.
~ 3HaueHHs KpUTEPilo * 3aBxKAN MO3UTHBHE, Bt O 10 +o0. [Tpn nosromy 36iry
gactor ¥° =0. Ynum 3mauHima pos3bLKHICTE MDK posmouimamu, tum Olbiue
3HAMCHHS ).

[opisHaHHA GaKTHYHOTO i TEOPeTUYHOIO PHAIIB

Y pocnipsuibkiii pofoTi BUHHKAIOTh cuTyauii, KOaM HeoOXiAHO 3 ACYBaTH,
4y BiANOBifae Po3nosin BUGIPKOBHX AHHX SAKOMYCh OHIKYBAHOMY PO3HOALNY.
Taki 3aBJaHHS BUHHKAIOTH NPU fepesipill reHeTudHUX rimores. Hynsosy rino-
TE3Y MOKHA CHOPMYIIIOBATH no-pistomy. Hanpuiiaaa: posnoain gat y Bubipui
BIJIOBilac TEOPETHYHO OYIKYBAHOMY, & CIIOCTEPEeKyBaHl BIIXMJICHHA BUIAll-
KoBi; a6o: Bubipka B3ATa 3 FCHEPAIBHOI CYKYITHOCTI, PO3IOAin AaT y AKiii 36ira-
€ThCA 13 TEOPETHUHO OUIKYBAHMM.

Kpurepiit ¥' OBUMCIIOEThCS AK CyMa KBaipatiB BiAXMICHB  (DaKTHUHHX

4acToT BiII TEOPETUYHO O‘iiKyBﬁHHX, o BigHeceHa g0 TCOPETUHHHUX HACTOT!
2

2 O-E
x':zv(———é—), (918)

ae O — daxTuuHi yacToTH, £ ~ OuiKyBaHi.
: - )
ITpu nopuoMy 36iry pakTHUHUX 4acToT 3 ouikyBanumu ¥~ = (.
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9. Hopiensanua epyn

Ysicro cTyneHiB cBoboau nopisnioe df = k = 1, e k — 4HCIO0 Kaacis posto-
jiny. HynwoBa rinotesa npo BiANOBIIHICTh (AKTHYHOTO #i TEOPETHYHO OYIKYBa-

.. . 2 2 :
HOro poO3N0AUINB BIAXHIAETBCH, AKIIO Xq)a”' meﬁn', 1 3aJiMuIaeThCcs YHHHORO,

2 2
AKWO o < Arain (tabn. 19 Honarka).

[Tpukmay 9.8

CTyJeHTH-TEHETHKH OJEPXKaiH 3aBUaHHs 3'sCYBaTH, BUIBHO YH 34CIUICHO
YCIaAKOBYIOThCS Y JIpo3odinu xostip oueil i konip Tina. Opnum i3 kputepiis
BUILHOIO CITAJKYBAHHS € PO3MICILVICHHS B APYroMy IIOKOMHHI B CIIiBBIAHOUCHHI
9:3:3:1. V apyromy nokouinai otpuMaro 1179 cipux uepsoHOOKHX, 398 HOpHHX
uepBOHOOKHX, 407 cipux Oinooknx i 133 yopui 6inooki Myxu. Hesueruieno uu

3YCIVICHO YCITAAKOBYHOTLCH o3Haku?

Posp’s3aHus

PesynpTatu cxpelryBanns 3aHocumo B Tabit. 9.11. Posnoninsemo dakrHyHe
gucno gar (O) y CulBBIHOWCHHI, OYIKYBaHOMY JUis HC3YCIIICHOrO ycnau-
Kysauus (F). Jlng wwsoro cymy nar (2117) JIUIMMO Ha KUIbKICTH 4acTOK
TEOPETHUHOrO posiieiuieHs (9 + 3 + 3 + 1 = 16) 1 MHOXKHMO Ha 4HCIO YaCTOK
y KoxHoMy eroTuniutomy wiaci (9, 3. 3 it 1). Teopetnuno ouikyBaHe 4ucio
Jat MOKC OyTH 1poOOBIM.

Tatanua 9.11. Pospaxynxu g0 upuxiaany 9.8

TeopeTtuuno

. [OF: YHa2 . . 2
DeHOTHMIYHUHA ) qk.m e OuixyBaHe OYIKyBaHa (() - b)
KINbKICTB MyX LT —_—
K1ac _ PO3LICTITICHHS KisTBKICTh E
©) .
myx, ([)
Cipi 4epBOHOOKI 1179 9 11909 0,1189
YopHi 4cpBOHOOKI 398 3 396.9 0.0030
Cipi 6imooxi 407 3 396.9 0,2570
Yopai 6im00Ki 133 1 132.3 0.0037
Cyma 2117 16 2117 ¥ =0,3826
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CyMa KBaJpaTiB pi3HUUL MK TEOPETUYHO OHIKYBAHHMH H (DAKTHYHUMH Aa-
TaMm, [IOALICHA HA TEOPETHYHO OYIKYBaHe 3HAYCHHSL, SBIs€ COO0I0 KpHUTEpii Y
Po3paxomauuit KpuTepiit ¥ nopisnioeThes i3 KpuTHUHUM Y Taba. 19 Jomatka.
Yucio cTyneHiB ceoboau: df =k—-1=4-1=3

2 2 .
NAaxr. < Xrags, » HYIBOBA TIIOTE3A 3aIUIAETHCS HHHHOKO.

BucuHoBok
Kosip oueil i koiip Tina ycnagKoBYIOTHCSA HE3AIEKHO.

MopisnAnHA GakTHYHUX psaIiB

. 2 . . .
Jns obuucneHHst KpUTEPilo - 1P HOPIBHAHHI (PAKTHUHUX PANIB CTBOPIOIOTh
IiBa - [IapajeibHi BapiauiiiHi psau, a NOTIM 3HAXOIATh eMINPHYHE 3HAYECHHSA
KpuTepito:

k 7
upuny=n, y’ :4[2 ) , (9.19)
1

h+1)
1IpU 1y £ 1y X2 - N- i_[i__i s (9.20)
nm\im L+f N

ae ny i ny—obesru nepwoi i apyroi subipku, N = 5y + na, fi il f» — uacToTH Kilacis
nepiuol il Apyroi BUGIpKH, k — UHCIIO KNACIB PO3IIOULILY.

HynsoBa rinoresa Qpopmysoctbes tak: BuGipxu HajlexaTh 10 OJIHIel rede-
pajibHOI CYKYMHOCTI @60 /10 pi3HHX eHepallbHUX CYKYIHOCTEH 3 0AHAKOBUMH
napaMerpaMu. JlJis HepeBipKH HYJILOBOI IilIOTE34 NPO PIBHICTL PO3NOAINIB AT
y ICHEPAIbHUX CYKYNHOCTSX, 3BiAKH B3STI BUOIPKH, PAKTHUHE 3HAYEHHS ¥’ o=
PIBHIOIOTH i3 KpUTHUHMM 3HAYEHHSM IS YMCIa CTYNeHIB cBoboan df =k - 1 3a

. . 2 2 ~
Tabi. 19 Jlonarka. HynboBa ritore3a BIAXMISETBCS, AKIO Yguer = Xiuy, H 38~

JUIIZCTHCS YUHHOK, AKLIO xq)m Yrasin, -

HDpuknana 9.9

V Tabn. 9.12 HaBeneni gauni 1po Bik Berynmy a0 uumody s 495 donogikis
11586 xinok. UM poO3pi3HAETLCA PO3IOJALL LULOGHOrO BIKY Cepea HOMOBIKIB
1 xiHOK?
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9. HopigHanua epyn

Ta6muua 9.12. Bix Beryry 1o 1uiody

KinpkicTs KinekicTe Kinbkicts KinpKicTh

- : | g = | & s | 8

0% s| 2| % z| &% | &|%F

1 = = e 5 = = 5 T .5' 5 Z
= = E2 A 5 S ) = B3 a = %
16 - 5 31 8 10 46 5 2 61 2 -
17 - 16 32 8 8 47 I 3 62 3 -
18 6 47 33 10 6 48 3 2 63 2 -
19 25 61 34 8 6 49 3 3 64 I 1
20 28 79 35 - 4 50 3 3 65 3 -
21 39 59 36 I 3 51 ~ 2 66 1 -
22 71 52 37 3 2 52 - 2 67 - 2
23 77 46 38 - 4 53 3 3 69 - i
24 55 21 39 3 4 54 2 3 72 1 -
25 24 20 40 1 4 55 3 1 73 1 1
26 16 18 4] 2 | 56 l 6 74 3 -
27 20 18 42 2 5 57 1 2 83 1 -
28 16 17 43 4 | 58 2 4 84 — I
29 8 11 44 - 4 59 2 3

30 10 6 45 I 2 60 2 I

PosBs ' szanus

PO3LIOJIUIMMO AaHi 32 JIBOMa iHTEPBAILHUMH PAJAMH 3 11 ATUPIYHHM KJACO-
BHM inTepBasoM (Tabu. 9.13). OcTanHi BikoBi Ki1acu 00’ C/IHAEMO TaK, 1106 TxHs
qacToTa Gysa He McHuie 5. BHcyBacMO HyJIBOBY TilloTe3y 11po TC, WO PO3NOALIH
BiKY YOJIOBIKIB i XIiHOK He po3pi3HsoThea. [lepesipsemo ii, NOPIBHIOIOHM PAAH
pO3MOJLiILY BIKY 33 JIOHOMOTOK KPHTEPItO ¥’ s ng # na

2 5
: ~ivi( S —i]=—~———(495+586)_[251,34—_——49& ]: 99.4.
= hL+fs N 495-586 495+ 586

df=10-1=9.
X‘me, > Xfuﬁ_,‘_ (p = 0,001). Hynposa rinote3a BiIXMIACTBCA HA PIBHI 3HAuy-

nn,

wocti p < 0,001,

BucHoBoOK
Po3noziiu BiKy BCTyny 10 o0y 4ONOBIKiB 1 XIHOK BIipOTiAHO PO3pI3-

HAKOTLHCA.
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9. [TopisHAHHA 2pyn

Tadoauusa 9.13. Pospaxynxu no npukitagy 9.9

Bik BCTYNY JO mn}o6y Kinpkicts y BiIll X ‘flz
) qonosikis (f}) KIHOK (fy) fi+f
16-20 59 208 13,04
21-25 266 198 152,49
26-30 70 70 35,00
31-35 34 34 17,00
36-40 8 17 2,56
41-45 9 13 3,68
46-50 15 13 8.04
51-55 ‘ 8 11 3,37
56-60 8 16 2,67
61 1 crapuie 18 6 13.5
Yeboro 495 586 251.34

9.6. MOPIBHAHHA OEKIIBKOX FPYN

3HayHa 4aCTHHA EKCIICPUMEHNTIB NPOBOAHTLCS Ha ACKUIbKOX rpynax. ITin yac
CTaTUCTHYHONO aHaji3y OTPUMaHI PE3YJIbTaTH IIOPIBHIOIOTHCS, NPHYOMY Oilib-
HIICTh JOCHIAHUKIB KOPUCTYETHCH i Lboro kputepicM CTbOAeHTa, 3a H0-
[IOMOFOK) SIKOTO TPYIM I[IOPIBHIOKOTHCS B PI3HUX HanpaMkax. OjHaxk pobutu
usoro He moxua. Ciin nam’srar, wo Kpurepid CTbloJeHTa BHKOPUCTOBYHOTh
TUIBKM B JOCAIIDKEHHAX, sKi CKAAJAOTBCS 3 HBOX TIpyl. SKIIO IIPOBOAMUTH
MHOXHHHI [101IapH] HOPIBHAHHS ACKLILKOX [Py, TO 3aBASKH ITIJBUUICHHIO AMO-
BIPHOCTi TOXUOKU MOXKE BUHUKHYTY CTATUCTHYHHH apTe(aKT.

Hns Toro, mo6 yHUKHYTH JOZATKOBHMX MOMHUIIOK, IIPU MHOXHHHHUX FOpiB-
HSHHSAX HeOOXIZHO 3aCTOCOBYBATH AMcHepcidHMH auaniz (yme. n. 12), Tobro
KOpHCcTyBaTHCs KpuTepiem Dilepa, a npH BHKOpHCTaHHI MeTony CTblogeHTa
BBOIUTH nonpasky bongepponi.
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IIOMPABKA BOH®EPPOHI

MHoxUHHI TOPIBHAHHSA

V BUNAAKaX, KO Ui MHOXKMHHHX TIOPiBHSHb BUKOPHCTOBYIOTH KDUTEpii
CThIOICHTA, HEOBXiIHO HEpPeTROPHTH PiBeHb 3HauUyIOCTi. SKUo B JOCIILDKEHH]
JUIS TIEPEBIPKM HYJIbOBOT TiNOTE3H NPHAHATHH PIBCHD 3HAYYULOCTI AOPIBHIOE P,
TO B KOKHOMY 3 k ITOPiBHAHb PIBCHb 3HAUYLIOCT] p' OBUHEH OyTH:

p'= P 9.21)
k

Le i ¢ nonpaska Bougepponi. Insg toro, wob 1py HU3LKHX 3HAYCHHAX p'
OJepKaTH CTATHCTUYHO BIPOriHMH pe3ysbTar, HCOOXIAHO 36L1buuTy 06CAr
fociimkeHHs. SIKWO B AOCHIKCHH] NOPIBHIOETHCS 6ararto rpyr, 3HauCHHA p'
MOYE BUSABMTHUCA TAKUM HU3LKUM, IO CTATHCTHYHO 3HAYYILOrO pE3yibTaTy
MOKHa B3araii He ojepxaru. [Tonpaska bordeppoui Lpailtoe, SIKILO YKCIO 110
piBusub He nepesumye 8. [Tpu Giiburomy wucs [IOPIBHSHL BUKOPUCTOBYIOTh
kpurepiii Hptomena—Keibica. Horo noTyxuicTh BHIUE, HDK HOTYXKHICTb KpHTE-
pito CreroaeHTa 3 nonpaskoio boudeppoi.

YoMy € HeOBXiAHICTb BBEACHHS NONPABKH BOH(EPPOHI Ta TIOHIKCHHS piBHA
uadymocti? Tomy, o 1pu cepii HOPIBHAHD ULABKILYCTHCH fiMOBIpHICTL BUNA/L-
KOBO OTPHMATH CTATHCTHUHO 3HAYYLIMH PE3y/ibTaT, sKkuil y ailicHocTi He € Ta-
KuM. PO3riisHEMO Lie HA LIPHKIANAX.

MMpuxknan 9.10

Jlis NpOrHO3YBAaHHS PH3HKY CIIQJIKOBOIO 3aXBOPIOBAHHSA I'CHCTHKH [IPOBO-
JATDL TOLIYK FEHETUHHHX MApKepiB. 3a3Buuail ROHH RMBYAIOTH Pi3Hi BUAK noi-
mopdismy JIHK, Bupimytoun upobiemy cTaTHCTHUHOL acouiayil reHeTHYHOro
BapiaHTa i3 3axsoptoBaHuaM. [IpHOYCTHMO, MO ICHYIOTh JECATH pizHnX Bapi-
antis JJHK (M| ... Mip), AKi pO3IIAAAIOTLCS SIK [IOTEHUIHHI MapKepH UeCATH
pI3HUX CHAAKOBUX 32XBOPIOBaHb (31... 310). BuzHauaroThcs 4acTOTH, 3 SIKUMU
faHi cneuubivHOCTi 3yCTpialoThCst cepeil 310poBux Jiojieil. Tlotim 1 jaHi
3iCTaBIIAIOTHCS 3 AHAJOTIYHMMM yacToTaMu B KoxHiii 3 10 rpyn xBopux. 3a
JOTIOMOTOK) KPHTEPito ¥* (auB. 11. 9.5) 3'ACOBYETHCA, UM ICHYE acouialiis KOXK-
goro 3 10 3axBoproBaHb 3 KOXHUM i3 10 mapkepiB. Takum 4HMHOM HPOBOAATHCA
100 nopiBHsHb.
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9. Hopignants zpyn

llo 6yae, AKIIO B KOKHOMY NODIBHAHHI NPUHHATH 5%-HUil PiBEHb 3HAUY-
wocTi? MoXINBO, MU OTPUMAEMO 3 —~ 5 CTATHCTHYHO BIpOFiJIHUX OKA3HUKIB.
Ajie He we He OyJe OiATBepDKEHHSM icHyBaHHs acouiauii, 1 och yomy. ILli
pe3y/IbTaTd MM MOKEMO OJAepKaTH BHrajaxkoBo. Y Ttabiuui 9.14 HaBeaeHo 3Ha-
4YeHHs P, 4Kl WTYYHO ONCpKaHI 3a AOHOMOrow Tabimui BUIAZKOBUX HHUCEIL
3 HUX YOTHPH BUSABHIMCSA TAaKMMM, 110 BIAIOBLAAIOTH PIBHIO 3HAYYINOCTI MCH-
wie 0,05. To6To, BUMAIKOBO II'ATh 13 CTa MOPIBHSAHD JaJH «CTaTUCTHYHO 3HAdy-
IHi» Pe3yspTaT, IO H BUXOAUTE 3 Teopil IMOBIpHOCTI. A HAacmpaBdi MiXK 3a3Ha-
YEeHHMM MapKepamMy | BHBUEHHMH 3aXBOPIOBAHHAMH 3B’ 3Ky MOXKE HE iCHYBAaTH.
Slxiwo BBecT mmompaBky boHdepponi ta MoauMdikyBaTH piBeHb 3HAYYLIOCTI
p =0,05: 100 = 0,0005, To 0aHa 3 acowialiii He BUABUTHCS BIPOT1IHOIO.

Tabauus 9.14. 3naucHus p, Kl 07ePKaHI 3a JOIIOMOIOIO
1abIMLI BHITAAKOBUX YHCEN

3 3 3 34 3s 36 37 3y 3y 30

M, 029 047 080 047 036 013 093 015 0,08 0,68
M 021 026 038 055 09 006t 046 028 010 0,40
M, ‘ 036 087 061 076 080 051 044 011 076 0,99
M, - 012 . 077 020 068 088 047 039 005 0,50 0,53
Ms 009 057 0001 093 024 081 0,18 042 004 0,18
Mg 061 083 027 095 066 003 024 028 003 0,87
M, 063 064 0,02 033 076 009 054 005 042 0.09
My 024 012 006 065 098 052 091 068 0,68 0,23
M, 036 003 015 062 068 08 0I5 094 094 055
Mp 027 094 031 032 054 006 020 063 053 038

[Mpuxaan 9.11

Ckinbkd MOXHa 3HalTH XMOHO 3HAYYIMX acolliauiif, AKIIO BHKOPHUCTOBY-
BATH HeMOM(IKOBaHUH piBeHb 3HauymocTi? Lle MOX/HBO BCTAaHOBUTH, 3HAKOYH
KUIbKICTB IOPIBHSAHb.

[TpHIyCTUMO, WO [POBOAMTHCH MOLIYK IeHETHMHUHHUX MAapKepiB LyKpOBOro
niabery. Jlis LBOTO BHBYAKOTH PO3NOALT MapKepiB y XBOPMX Ha LyKpOBHI
niaber Ta 340pPOBUX JIIOZEH a MOTIM 3'SCOBYIOTH acoliallild CTaHy 3J0pOB’S

42

3 FeHeTHYHUMHU MapKepaMi. [IpuIyCTuMo, Mo s Lboro Oyiiu BUBUEH] 2 JIOKY-
CH i3 TppOMa IeNAMU, 5 JNOKYCIB i3 4OTUpMA aneisMu i 1 noxyc i3 wicTboMa
ANEeIIAMHU.

ITix yac MOUIYKY IEHCTMHMHUMX MApKCPiB YKCIO NOPiBHAHL N PO3paxoByioTh
33 TAKUMHU dopMyJaMu: '

—  SKIWO BCi JIOKYCH MalOTh pisHe uucio anenis: N=n(m— 1), ne n ~uncno
JIOKYCIB, m — YMCJIO QJICJIB y JIOKYCI;

— SKIO Pi3Hi JTOKycH MAKTh Pi3HY KiIBKICTh anexniB: N = X (m;— 1), ne m;—
YHCII0 ANestiB B i-MY JIOKYCI. ‘

OBYMCIMMO KiILKICTh [1OPIBHSAHb Y HALIOMY [PHKIALI:

N=2@-D+5¢@-1D+1(6-1)=24

Skwo mu upuiimaemo 5%-Huit piBcHb 3HauymocTi, To ¢y ouikyBath 5 %
XHOHO 3HAYYLUIMX Pe3yllbTaTiB, TOOTO npubinsuo | Bunagox ceped 24 uopis-
HSIHb.

Jlns npakTHUHOT HEPEBIPKM ULOIO (IPUIIYLICUHS 3BEPHEMOCH 10 Tabiuui
BUITAKOBUX 4HCEIl | 3a 11 JA0MOMOIOK0 CluialeMo 24 BunaixoBux uncia. [
LBOrO, HANPUKIR/L, B ICPUIOMY CTOBIYHKY BI3bMCMO DYy 1 Tperio uudpy
i cazeMo 3 HUX Bolppori uncna. Bown Oyayrh BluosijaTH BijCOTKY abo
sactui: 39, 10, 89, 08. 63, 31, 87, 38, 61, 85, 35,90, 42, 21, 69, 91, 63, 51, 96,
84,19, 43, 10, 15. Oaepxanuit past yuces He MICTHTD KOHOLO, o meHue 05,
BizbMeMo B JAecatomy cToruuky asi cepeani undpu: 41, 71, 69, 35, 88, 65, 40,
63, 43, 49, 22, 34, 88, 79, 53, 03, 00, 63, 04, 17, 12, 38, 55, 59. Tenep
BUNAAKOBO ojepkao asa ducia: 00 1 04, Cepejns apHdpMeTHIHA 3 X IBOX

TCOPCTUUHHUX CKClICpHMCHTiB i cTaHOBMTL 1.

Kinbka nopisusine i3 KoHTpo.JIeM

V JeSKnX A0CHpKenusaX epeibadacTbes 1OPIBHITH ijbKa rpyn 3 oaHiel

il Ticto e rpynow, HALPHKIAL 13 3arajlbHHM KOHTPOJICM. [Torpaska bondep-
PO B TAKMX BUIMAJKAX OGUHCIIOCTLCA 38 HOPMYIIOH:

=t (9.22)

) = s
m—1

JI€ M — YHCIIO IPYil B CKCIICPUMEHTI.
TIpy TakoMy aHajisi poGMTHCS BUCHOBOK TUIBKM [PO BIAMIHHICTE KOKHOT
pYIlM Bijl KOHTPONKW, aji¢ HE POOUTHCA BMCHOBKY HPO PO3XOMKCHHA MIX
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9. Hopiguanus 2pyn

eKCIIEPUMEHTANLHUMY  IpynaMy. Uepes oOMexeHHs 4ucia IMOPIBHAHL DPIBEHb
3HAYYUIOCTI BUSBIAETBCH Glibille, TOMY H OTYXHICTH KpHTepilo Oylie BHILOLW,
HIK [1pH TIONaPHOMY MOPIBHSHHI BCIX IPYII.

O6uncnesHs npoMikHoro kpurepilo CThiogeHTa

[Ipu BukopucTaHHI nopasku boudeppoHi nocrae npodiema 3HaHTH 3HAYCH-
Ha xpurepis CrbrogeHra, mwo Bigcyrdi B rabauui. Harmpuknan, 3aiicHioroun
MHOXHUHHI HOPIBHSHHS, MU npuiiMaeMo 5%-uuil piBedb 3HauymocTi. Y gocii-
[UKEHHI 3aIl;JAHOBAHO BUBYUTH YOTHPHU IPYIH OO'€KTIB: KOHTPOJbHY K TPH €KC-
nepuMeHTalIbHl. [INaHyeThes NOpPIBHATH KOXHY IPYyIy 3 KOHTpoisHowo. [1lod
¥ HUX TPLOX IOPIBHSHHIX JOTPUMATUCS MpuiivsToro pisHs 3HauywocTi 0,05,
Y KOKHOMY LOPIBHAHHI IPUHHATHH piBeHb 3HauyLI1OCT! (5 %) HEOOXi(HO 3MEH-
LIMTH B TpH pasu. IIpo BipOriaHiCTb POIXOMKCHB HA UPHMHHATOMY PiBHI 3HAUY-
LIOCTI MOXHA FOBOPUTH, SKIIO GaKTHUHHH KpuTepiil Oyje HE MEHIle 3HAYECHHS,
1o Bianosifae piBHIO 3Hauymocti 0,05 : 3 =0,017. ¥ craTHCTHUHMX TabIHIIAX
HCMA€ 3HAYeHb KPUTEPIIO JUIS TAKOTO PIBHS 3HAYYLIOCT, ajie oro MokKua
3HAHTH 33 HOPMYIIOL!

!

F=t, +(__)(_PL) (9.23)
(p,—p)

Ae t' — KPHUTMUHE 3HAYCHHs [ p', I, M 1 — TabiM4YHI 3HAYEHHA KPUTEPIA

CrotofieHra uist py 1 py.

SIKUIO f4q. <1, HyJLOBA [iNOTE3a NP0 BLACYTHICTb PI3HMLI 3aIMUIACTHCA
B CWJII, AKIIO fgaer >0/, HYJLOBA [I10TE32 BUIXMIACTLCH HA MOYATKOBOMY PIBHI
3HavyLocTi p (He p).

BuxopucTtanna aucnepciiinoro avasnizy

SAkmo npu BUKOpHCTaHHI Kpirepito CTBIOACHT2 3 IOIIPABKOIO Bond’;epﬁmi
piBHI 3HAYYUIOCTI JUI OKPEMHX TOPIBHAHL BUABIATLCS 3aHANTO HH3bKUMH
it noTpebyoTs OUIBWOro Yicia 00'€KTiB, TO JOUUIBHO 33CTOCYBATH OJHOMAK-
TOpHUH aucnepciiiuuii - avams, kpurepii @iwepa (aus. m 12.1, 12.2). le
JO3BOJNIITE HEPEBIPUTH rinoTe3y 1Ipo piBHICTH BCiX cepeasix. Skuwio rinoresa
BLAXWISETHCA, TO 3IHILAECTHCA HEBLAOMHM, MK AKHMM I'DYIIaMM ICHYC PO3XO-
IDKEHHs, a MIX SKMMH BiacyTHE. SIKUIO B pe3ysbTaTi aHami3y Hy/IbOBa IifoTes’a
BIOXWUBIETCS, TO IS MOPIBHAHHA OKPEMUX TI'PYIl BHKOPUCTOBYIOTh MCTO/I
Totoku abo IHedde (nus. n. 12.2). ‘

'9.7. KOHTPOMNbHI 3ABOAHHSA

l. TIpn sIKHX YMOBax 3acTOCOBYKOTHCH apaMeTpudHi METOIHM IOPiBHAHHA

rpyn? HenapameTpuusi MeToAu?

2. UuM Bigpi3HAIOTHCA 3AIICKHI T2 HE3AICKH] Bubipkn? Uu 3a/1eKuUTh BHOIP
METO LY IOPiBHAHHS Bl CIIBBLIHOLICHHS BuGipok?
3. Illo o3Hauae HyJbOBA I'HIOTE3A ) = pa? 61 =07?

4. SIK MOPIBHIOKOTHCS IPYIIH 32 AKICHAMH o3Haxamu?

5. SIki CTATHCTHYHL METOH JIO3BOIAOTE IOPIBHATH!
a) cepelui TeHACHIL;
0) Bapiallllo O3HAKH;
B) posuoainu?

6. JUist KOXKHOT'O 3 HABCACHNX NPHKIA/B HAMAHTE KPUTHYHC SHAUCHHA [:
a) Har > 1, =06, my=12, p=005;
O) Hat sy £ 1. A= lb, n,= 14, p=0,01.

7. Jia KOAKHOIO 3 HABEACHHX NpHKIAMIB KalaiiTe KPUTHUHE 3HAUCHHA F:
a) n =40, n,=65, p=001;
6y ny =12, =6, p=0,001

8. Pospaxyiite kputepiit Picpa, nopisusiiie fioro 3 Tabauuaum (p = 0,05),
3poGiTh BUCHOBOK 111010 HYJIbOBOT rinoresn Hy: 0y=0; .

d)ll]—42 S‘l—ll 3 ,8—27

6)n=12. )X, - 204, sz = 3660, ny= 16, D x =248, ) x; = 3988.
9. Ha aBOX I'pynax CTY/CHTIB BHBHAJACH eCKTUBHICTD PI3HUX METOMIB M-

raung (A 1 B). Pesyabstatd (CHIB y XBHIIMHY) OyJIi TAKMMH:

Meton A: na=75, X A= 3004, sa= 12,3}
METO B: ng = 65. X B= 295,5, Sp= 14,9
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BIOMETPIA. Il [Hopisuanug epyn i ananis 36 13Ky

a) IopisHaiiTe aucoepcii: cdopmysoiTe HyJIbOBY TIIIOTE3Y; PO3paxyire
kputepiit @imepa, mopisHsiite #oro 3 tabamunuM (p = 0,05), 3pobite
BHCHOBOK 1IOJI0 HyJBOBOI rimore3u, 3poOiTh BHUCHOBOK IUIOAO PIBHOCTI
JIHCTIepCii.

6) Ilopisusiite cepeini apu)METHYHI: HABEAITh HYILOBY FIiMOTE3y; pO3-
paxyiire: kpurepiit- CTerofenTa, nopisHaAlTe Horo 3 tabmuunum (p = 0,05),
3po0iTh BMCHOBOK MO0 HYyIBOBOI TinoTesH, 3po0iTh BHCHOBOK IMIOJO

PIBHOCTI CepeHiX.

B) 3po6iTh BHCHOBOK LOAO ¢EKTHBHOCTI METOAIB.

10. /laHo pe3yilbTaTH BUMIPY JOBXHHH Tila B HEMOBJIAT.

9. lTopignanua zpyn

12. [IpoananizyiiTe gaHi, HaBejieH] y Tabmid , Ta 3po6iTh BUCHOBOK!

a) 4M BIUIMBAE TPEHYBaHHsS Ha PIBEHH KPOB SHOTO THCKY Y 4OJIOBIKIB Ta
MKIHOK;
6) un BiAPI3HAIOTBCA HONOBIKA Ta KIHKH 32 PiBHEM KPOB'AHOTO THCKY 10

1 micins TpeHyBaHHA.

BuxopucTaiite apaMeTpUUHi METOL ist 3a/1eKHHX 1 HE3AIEKHUX TPYIL

I'pyna O6esr BubipkH X, cM 5, cM
Xnonuuku 12 52,2 8,6
JliBuaTka 9 50.7 9,5

3’sacyiite, yM BIPOTiAHO AOBKUHA TINA [IPH HAPO/UKEHHI B XJIOIMYHMKIB
flepeBUlye Taky B AiBuarok. [1puiiMiTe, 1O PO3IOALNL O3HAKM B I'EHE-
panbHil CYKYHHOCTI HOpMaJIBHHUIA, AHCUEPCIT IOPIBHIOBAHMX TPy PiBHI.

. BumMiproBarHs piBHA XOJECTEpOIIy y BereTapiaHuiB i HeBereTapiaHilis Jfajio

TaKi pe3yIbpTaTH.

‘ Berertapianui
115 130 140 150 160 165 165 165 185
170 175 180 215 125 130 140 170 230
150 160 165 170 170 180 185 175 130
215 125 135 140 150 160 165 180 140
170 170 180 185 225 130 135 200 145
145 155 160 165 170 175 180 160 165
Hesererapianui

105 130 150 170 175 180 190 200 210 220
110 135 160 170 175 180 190 200 210 230
115 145 165 170 175 185 190 200 210 230
125 145 165 170 180 185 195 200 210 240
125 150 165 170 180 190 200 205 215 240

Yy pifpi3HAETLCA PIBCHD XOJICTEPOIlY Y BereTapiaHiliB | HepereTapianuis?
(BukopHcTaiiTe NapaMeTPUyHi METO/M TOPIBHAHHS AMCHEpCid i cepeaHix
apudMeTHIHHX. )
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Kpow’sHuit THCK Kpos’siHuit THCK Kpos’siHuH THCK

Crats o Tlicas Crats o Micna Crats o Ticas

TpeHy- | TpeHy- TpeHy- | TpeHy- TpeHy- | TpeHy-

BAHHSA | BaHHA BaHHA | BaHHSA BAHHA | BaHHA
Y 134 134 q 108 It X 108 105
Y 103 106 4 111 115 K 112 110
q 116 110 q 125 125 K 97 100
4 113 115 4 134 130 XK 104 107
q 124 122 q 134 138 X 103 100
9 120 126 p; 118 120 X 114 112
q 128 130 XK 97 95 K 96 98
q 122 118 X 104 105 X 126 127
4 123 125 XK 99 104 K 109 106
Y 108 110 K 131 134 S 105 103

13. [lopiBHsiiTe 4acTOTY CCPUCBUX CKOPOYCHbL Y KIHOK, WO HAJIATh, 1 KIHOK,

10 HC NaJIATh.

Manats 78 100 88 62 94 88 76
90 85 82 77 91 90 68

He nanats 72 82 62 84 61 68 72
64 76 62 66 68 96 58
87 80 78 69

BeTaHoBiTh BipOriAHICTH PO3XOAKEHb (P = 0,05). (BukopucTaiiTe JBOCTO-
pOHHI KpUTepii.)
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9. Iopisuanna cpyn

14. 3paszku kposi Big 10 nmauientis Gynu nepeBipeHi y ABOX dabopartopisx Ha

piBeHb. XojtecTepoiy. Pesyabraty npencrasieHi B Tabnuui. Yu icHyroTh
CTATUCTHYHO JOCTOBIPHI PO3XODKEHHS MDX PE3yJbTaTaMu, OTPUMAaHUMU
B 060x snabopaTopisnx (p = 0,01)? (BukopucTaiiTe HeHapaMeTPUYHI METO/IN.)

PiBeHb xojecTepony, Mr

18.V knacuyuux pocaizax MeHjelsl B IPYroMy HOKOJIHHI Oylno oTpuMaHso
315 xoBTHX rnaaxux, 108 xoBTUX 3MopIuKyBaTHX, 101 3eneHa rianka i 32
3eieHi 3MOPIUKYBATl HaciHuHu ropoxy. Yum BianosixaroTs ui gaHi oyikysa-
HOMY 3a cxeMoro Meresns po3uierienHo 9:3:3:17

19. 3pisusiiTe BiKOBI po3noAlIM 118 OCI0 3 apUTMICIO i AN HAaceNeHHs palioHy
B winomy. OHiHITE BIPOriAHICTb PO3XOLKEHbD.

IMamnienT
Jlaboparopis | Jlabopatopis 2

1 296 318
2 268 287
3 244 260
4 272 279
5 240 245
6 244 249
7 282 294
8 254 271
9 244 262
10 262 285

15. 11 nimii Muwedt riggasanucs Al PeHTIGHIBCBKOIO OUpPOMiHeHHs. Y pe-

16. B oaHiit rpyni AUTAYOTO caiy MiTH perynapHo npuiiMany Bitamin C, a B iH-

3dcreHTHI siHll Hapomunocs 90 HopManbHMX MulleHsT H 10 3 aHo-
MaTIAMM, Y HepesucTeHTHIi — 60 wopManbuux it 90 3 anomanismu. Yu
JOCTOBIPHA PI3HULIA MiK PE3UCTEHTHOK i HEPE3UCTEHTHOO JiHiamu?

wii — ge npuitmanu. Ilin yac emigemii rpuny 3 15-u niteil nepoi rpymu
3aHejyxana Tinbku | puruHa, 3 25-ti piTeld Apyrol TpyIM 3aHEMyXKaio
8 aiteil. Uu MOXHA Ha [IACTaBI LUMX HAHWX TOBOPHTH NP0 AOCTOBIpHHH

edekr Bitaminy C?

cTati y JIOJMHY IPH HapokeHHi Mae 6yTu 1:1. JlaHi, oTpuMaHi B riosoro-
BuX OyHMHKax, CBinuyars, M0 B MicTi 3a nepduil nepioa cepea 100 000
HeMOBJIAT Oyi1o 51 239 xnonuukis i 48 761 giBuntHka. Yu B1ANOBIAAIOTH L

Yyucia cuiBBigHOUWEHHIO 1:17?
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. BigmoBinso m0 XxpoMocomHOI Teopil BH3HAYCHHS CTaTi CIBBIAHOLIEHHA

Bikogwuii inTepBan Hacenenus B uinomy, oci6  IJanientu 3 apurmieto, ocid
25-34 140195 18
35-44 125363 33
45 - 54 120826 54
55-64 98884 48
65 i 6insuIe 125884 35
Yeworo 611152 188
49



1 O KOPENSALIMHUN
AHATI3

10.1. KOPENSAUIMHUA 3B’A30K

Kopensyitinuii ananiz — e CYKYNHICTh CTATHCTHYHUX 3aXOJiB, 32 JONO-
MOLOI0 SKHX AOCHIAKYIOTBCS 3B’ A3KM MDK O3Hakamu. Y Hayil BiZlOMl JBa TUIIM
38’ A3KIB — QyHKUiOHANBHI i Kopessuiinl. TIpn gynkyionarsrnomy 36'a3Ky nies-
HOMY 3HAUYEHHIO O/IHi€T 03HaKn BiANOBiNae equHe 3HaYeHHA iHmoT o3Haku. [lpu
Kopeasyitinomy 36°a3xy (BiL AaThH. correlatio — CBBIIHOUICHHS, 3B’ A30K) ONHO-
My 3HAYEHHIO Nepiloi 03HAKU BiAMOBIjae neBHUIT pO3MaXx 3HAUYCHb IHIIOT O3HAKH.

XapakTepuayloud 3B'S30K MDK O3HaKaMH, I'OBOPATb PO HOrO HanpsaMok
(npsmuit au 3BOpOTHHMIL) 1 cHuty (crabkuil, cuibHUIl ui cepenniit). 38’ a30Kk Mix
03HAKAMH HAa3UBAECTLCA APAMUM, AKILO [pW 30LIBUICHHI OJIHIET 3 HHUX TAKOXK
36inbInyeThed 3HaueHHs imwoi. [lpu ssopommosy 38’a3Ky 30LIBIICHHSA OmHICT
O3HaKM CyNPOBOKYE 3MeHUICHHS ixwol. [IpuKiIajgoM HPAMOro 3B'S3KY MOXKE
GyTH 38°430K MDK 3pOCTOM 1 Macoro y TBAapHH, NPHKIALOM 3BOPOTHOIO — BpO-
KaifHicTh 1 cridikicTe y pocaun. Cuna 3B°S3Ky [1OKa3ye, HACKUILKH 3HAYCHHSA
OJHIET O3HAKYU 3ATICKUTH BiJl 3HAYCHHS 1HILOL.

HanpsMok 1 cuna 38°A3Ky BiAOOPaXalOTbCs Y MOKA3HUKY, 110 HA3HMBACTHCH
koegiyichmom  kopensyii. [eHepalbHUH TOKa3HUK 3B°A3KY [I03HAUACTHCH
IPELBKOIO JLITEPOIO p, BUGIPKOBUIT — JATUHCHKOKO JUTEPOIO . SIKLIO O3HAKM, 11O
AHAMI3YIOTBCS, B FEHEPAIBHIA CYKYMHOCTI PO3LOAUIRIOTBCA  BIAINOBIIHO J10
3aKOHY HOPM&JBHOTO PO3NOALNY, /UL OIIHCY 3B'S3KY MIK HUMHU  BHKO-
PUCTOBYIOTE napamempuynuii koegiyienm xopenayii (aus. n. 10.2) Skwo pos-
NOALN 03HAK HE MIANOPAAKOBYETLCA HOPMAJILHOMY 3aKOHY abo AKUIO Xapakrep
PO3NOALTY O3HAKH HEBIJOMHMIA, BUKOPUCTOBYIOTb HenapamMempuyni HOKazHuKu
36 a3ky (auB. 1. 10.4),
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10. Kopensyitinui ananis

10.2. KINbKICHI O3HAKM 3 HOPMATbLHUM
PO3MOAINOM. MHIMHAA 3B’A30K

NMAPAMETPUYHUN KOE®ILUIEHT KOPEJSALII IPCOHA r

OObuucaeHus r AJis BeJTHKHX BUbipok

Koeghiyienm xopensyii Ilipcona (r) 3aCTOCOBYETLCH [/ OUIHKHM JIHIHOTO
383Ky MIXK ABOMa KINbKICHMMHU O3HaKaMH 3 HOPMaJIbHUM abo JIOT-HOPMAIbHUM
posnoniiom. Bubipkouil koedilicHT Kopenswii po3paxoByeTbes 32 (op-
MyJIaMH:

;= Z(x—f)(y—y) , (10.1)
-5 (-5

n s (10.2)

2

N At

n n

J¢ r — koeilicHT Kopensii, X — 3HAUCHHA OJHicT O3HAKH, Y — 3HAUCHHA iHIIOT
03HAKM, # — 00cAr BUOIPKH (YHCIIO LIap O3HAK).

Mopmyna (10.1) € MaTeMaTHUHUM BUPAKEHHAM CYTHOCTI KOC)illicHTa KOpe-
nauii, a gopmyia (10.2) - po6ouoto Gopmysior, sika 3pyuHa Ul PO3PaxyHKiB
(rabu. 10.2).

3uayeHns koegiuicuta xopensiii micratbes y mexax sin — 1 jgo + 1
3HaucHHs r = yka3zyc Ha BiACYTHICTb 3B’S3Ky, r =] CBIIUMTb [PO HOBHMH
(byHxilionanbuuil) 38’130k, O6KABa Ui 3HAYEHHA B GIONOTIMHMX JOC/IiKEHHAX
NPAKTHYHO He 3ycTpialoThes. SIK npasiio, abcooTHI 3HadeHHs KoedilienTa
Kopesuii mictatses y mexax: 1> | r] >0. Ilpu npamomy 38’s3ky r >0, npu
3popoTHoMy r < 0.

Slkuio abcouroTHE 3HAYeHHA r MicTurbes ¥y Mexkax Bia O go 0,3, 3B°a30K
HasnBatoThL cliabkum, Bin 0,4 a0 0,6 — cepennim, 0,7 1 6lnbure — cunbuuM. OaHak
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10. Kopeaaultinuii ananis

I XapaKTepUCTHKa BigHocHa. Hampuinaz, koeQilieHT Kopessiuli 3a Kulb-
CHUMH O3HAKAMM 3 [TOBHOI0 YCTAAKOBYBAHICTIO B Mapax «0aTbKO—HALIaTOK»
> Moxe nepeBuutyBat + 0,5 Y Takux Bunankax npu r =+ 0,4 38’5130k OLHHIO-

'bCS AK CUNBHHIA.

Ckarep-aiarpama

Opi€eHTOBHE YABJEHHS NPO CUIY W HANPAMOK 3B’S3KY MIK JBOMa O3HaKaMH
O’Ha CKJIACTH 38 A0IIOMOrolo ckatep-aiarpamu. Cramep-diazpama — e TOUKO-
1i1 rpadik, Ha AKoMy 306pakeHi posnoainu 060x ozuak (puc. 10.1). ITpu noGy-
0Bi CKaTep-Aiarpamu 1o oci abCLMC BIAKIANAKTECS 3HAUCHHS MEPIIOl 03HAKH,
0 oci opminat — apyroi. KoxeHn 06’€kT, y AKOro BUMIpIOBaHi 0OMIBI O3HAKY,
HGPaXyeThCA TOMKOK HA IepeTHHi KoopauuaT. PopMa KOPEIAUIHHOTO noss
03BOJISE OLHUTH HANpAMOK 38’s3Ky. CTyMiHb acouiauii TOYOK 33 HAlIPAMKOM
3" 13Ky BKA3y€ Ha CUIIbHY, Cepe/iHio a0 ciiabKy 3a/eKHICTB MK O3HAKAMHU.

nosuTHBHA Kopensiuia (r = 0,9) No3UTHBHA Kopesuis (r = 0,6)

Puc. 10.1. Ckatep-aiarpamu, 1o [OKa3ylOTh PI3HUH CTYIIHb
i HanpsIMOK 3B’ A3KY

“CTaTncTivna noxubka xoedinieHTa Kopeaauii

Bubipkouii koedillieHT Kopensuii 7 CIyXX#Th TOYKOBOK OLIHKOW ICHE-
aibHOro Koedilienra kopeasuil — napametpa p. Sk Oyap-sika BUNAJKOBA Be-
MUMHA, BiH 3MIHIOE CBOI 3HAUCHHA MMPU NOBTOPHUX BUOIPKOBUX JIOCHIIKECHHSAX
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ojHiel # TIET 5K TCHEpanbHOI CYKYIHOCTI W Mae CTaTUCTH4HY NOXUOKY, . 11O
00UYHCAIOIOTE 32 GOPMYJIOLO:

————L, (10.3)

Je s, — CTaTUCTHYHA Noxnbka BHOIpKOBOro xoedilicHTa Kopessili, r — BUOIp-
KOBUH KOe(IUIEHT KOPENALil, 7 — YHUC/IO BUBYCHUX 00 €KTIB, y SKUX BUMIDIO-
BaH1 /Bl O3HAKH.

Hosipuuii inTeppan koediuicHra kopeasuii

Hosipunii inTepBait s KoedillieHTa KOpeasiii 1BOX O3HAK, 10 HOPMANILHO
PO3IIOAUIAIOTLCA, TIOJAETHCH B TAKOMY BHIJISLL
r—ts, < p<r+ts,, (10.4)
Je p— KoeitlieHT KopeJsiLil B reHepaibuiil CyKYIHOCTI, 7 — 15,1 r + 1s, — BIANO-
BUTHO HIDKHS Ta BEPXHS MCXKi JOBIPUOIO IHTEpBaNY.

BiporinuicTs BUbipkoBoro koedinienTa Kopessuii

[Ipy anaizi 3B°A3KY 1CPCBIPACTBCA HYJIHLOBA IIOTE3d: Yy FCHCPAILHIN
CYKYUHOCTI 3B 30K MK o3Hakamu Biacytuiit (Hg: p = 0). Jlns toro mod supi-
LIMTH, 4K € BIAMIHRICT, BUOIPKOBOro Koediiledta Kopessauil Bij HyIs BHUALKO-
BOIO YK Hi, 1IPOBOISATH HEPEBIPKY HYJIBLOBOT MILIOTE3H. SIKILO PI3HMLSE MUK p 1 r HEe
BUIAAKOBA, BHOIPKOBUIA KOCHILIEHT Kkopeasuii BsaxkacTbes Biporignum. s
HEPEBIPKU HYJILOBOT rinore3 (Akuo 0OMABI O3HAKH PO3NOIINSIOTHCS HOPMAIDL-

HO) BUKOPHCTOBYIOTH llapaMeTpHuHHii kpurepiit CTorolenTa I

t=—, (10.5)

Je r— KoeiLICHT KOpessiLil, 5, — cTaTHCTHYHA 110XHbKa koedinienTa Kopessiil.

Po3paxoBaHuil KpHUTEPIH fyo TOPIBHIOOTH 3 KPUTHUHHM 3HaUYCHHAM (Tali. 3
Jlonarka) npu uucii ctynesiB cpoboau df = 1 — 2. KO Lpaer < Fraga, HYIBOBA
rinore3a He Biaxuserses. lle o3Hawae, 1o 38°sM30K MK O3HAKAMH B FcHe-
paibhiit cykylHocTi He [oBeJACHUH, KOEPIUICHT Kopeisil HeBIporiHuii, Horo
BLAXIJIEHHS BiA HYJIA Ui BUGIPKM TAKOTO OBCATY HEJOCTaTHBO, 1106 6yTH B3S-
THM 10 yBaru. SIKIIO g 2 fase, HYJIBOBY Tinotesy piaxuisors. e o3nauac,
1110 BUOIPKOBUH KO IUIEHT KOPENsLT 3HAUHO BUIPI3HACTLCA Bijl HYJS | HE MOXKE

BBAXATHUCA BUITALKOBUM.
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10. Kopeasuiunuii ananiz

Biporiauicts BuGipKoBOro KoedillieHTa KopesLil MOXHa ouinuTH 63 00uu-
eHHsl CTATHCTHYHOI moxuOku Ta kpurepito Crbrogenta. s 1pOro BUKODH-
oByroTh Tabi1. 20 Jlonatka, y SKii [OKa3aHO, AKMM Ma€ OyTH 3HAYCHHA 7 IpU
BHOMY 00Cs3i BubipKH, w06 Horo BiAXiNEHHA BI HYJIS BBAKAILOCH JIOCTOBIp-
M (He Bunagkosum). Just TOro o6 CKOpUCTATHES tabn. 20 Jonatka, o6uuc-
OI0Th KUIBKICTh CTyneHiB cBoGoau (df = n—2, je n— 9UCIO BUBYCHHX IIap
Hak), 3HaXoAATh y Tabjuui BiANOBIAHMH DPAAOK i HOPIBHIOIOTL €MILipHY-
{it r i3 Ta6IMYHMMU. SIKUIO Fpacr. = Fran, BMOIPKOBHH KoeQILiEHT Kopeis-
i r BBaXaeThCA BIPOTiHMM, HASBHICTH 3B’ A3KY MIX O3HAKaMU B reHepalibHIN
/Ky[THOCTI JOBEACHA Ha HeoOXigHOMY piBHI 3HAUYIOCTI. SIKIIO Fgaxr. < Fravas
H BBAXAETHCS HEBIPOT1AHUM.

Skwo koedimieHT xopensuii BAABUBCA HEBIPOTIAHMM (33HALTO BEJIHMKA CTa-
jcTHuHa noxubka), To 3a pomemorow Tabn. 20 lonarka MOXHA 3’CyBATH,
<M Mae OyTH ofcsr BUOipKH, 1100 JaHe 3HaUCHHS koedidieHTa xopenauii 6yio
poriauum. TIpu HPOJOBKEHHI AOCIDKCHD (36inbienHi obcary BHOIPKH) 3Ha-
SHHSL F MOXKE HE 3MIHHTHCS, aJI€ 3HAYEHHs CTATUCTHYHOT HOXMOKH 3MEHIIMTHCA,
0 3po6UTSH r BIpOriAHUM. MOX/IMBO, 1O MPH HO/AJIBIIKX JIOCIIJIKEHHAX 110PsJL
| SMCHILEHHAM CTATHCTHYHOI MOXMOKH 3MEHIIMTHCS i KoedilieHT kopensuii,

jo Gy CBi4MTH [PO BIACYTHICTb 3B°A3KY MK O3HAKaMHU.

Ipauuan Kopeasuii

Biporiinuii koediuieHT Kopensuii Bkazye Ha Te, MO JOCII/DKYBaHl O3HAKK
apitoroth 38’a3aH0. OpHak 38’s3aHa Bapiallis He € J0Ka30M [PUUMHHOI 4M
)YHKL[IOHAJIbHOT 3@IEKHOCTI onnici O3Haky Bijl iMwol. Kopensiis MOXe MaTH
ficle, SKIIO OJHA 3 Y3ATMX O3HAK € YACTHHOW IHWOIl (HANpUKIAd, AOBXHUHA
TerHa Ta JOBXHHA HOTH), Yd OOWBl BOHU € CKITAZIOBUMH TPeThOI O3HAKH. [Hom
opesALiis MK 03HAKAMM MOXe BUHHKHYTH Y€pE3 BUITAAKOBI IPUYUHM, [1OB A~
aHi 3 niaGopoM BuxijHoro marepiany. [lepexpyueHa KapTHHa MOXE BUHHMKATH
ipu aHami3i HeoAHOpiAHOI cykyusocTi. Po3risHeMO Takuil NpPHKIAA. Mix
LHOBKOHOCHICTIO i MAcOK KOKOH& UIOBKOBMYHOIO LIOBKOTIPSAA B 3aralbHii
[OnysLii CHOCTEPIracThCsl HEBEJMKA HEraTHBHA KOpeALis, AKa ONHUCYETLCS
coedinientom r=-0,223 (puc. 10.2). Sxo oxpemo JOCHIKYBATH CaMLiB

CaMOK, TO B KOXHiit i3 uX [iArpyN CHOCTEPIra€Thes fIO3UTHBHA KopeJsnis

Koe(iUieHT Kopeaauii B camuis r = 0,300, y camok r = 0,522).
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CaMKH

yCs1 MOIYILALILSA

Puc. 10.2. CuiBigHoweHHs Koedili€HTIB KOPEJALIT B HEOAHOPIAHIHA rpymi

Hpuxknan 10.1

BukopucroByiouu fasi 3 taba. 10.1, po3paxyemo koediLieHTH Kopemsiil
MDX 3pOCTOM 1 MaCOIO Y CTYCHTOK.

Taéauusa 10.1. JJaHi 1010 3poCcTy, MacH Ta po3Mipy B3yTTs CTYACHTIB

Ne  Crars 3picr, Maca, Po3mip Ne  Crars 3picr, Maca, Poswmip
oM KT B3YTTA oM KI' B3YyTTS

] Kin. 164 50 375 19 K. 165 62 38,0
2 XKin 165 50 375 20 Yon. 175 65 40,0
3 Xin 160 48 36,0 21 Yon 178 65 42,0
4 Yo 181 68 43,0 22 Yon 184 63 43,0
5 - Kin. 174 53 37.5 23 Xin. 155 48 36,0
6 Yos. 178 65 43,0 24 XKin. 172 58 39.0
7 Yo 182 69 43.5 25  Yon 184 75 420
8 Yo. 160 60 43,5 26 Xin. 164 53 375
9  Yon 187 68 43,5 27 XKin. 172 69 39.0
10 HYon. 193 108 46,5 28 XKin. 166 50 36,5
11 Yon. 184 82 455 29 Xin. 160 47 36,5
12 You. 184 78 44.5 30 Yo 174 73 41,0
13 Xin. 167 54 38,0 31 Yo 185 87 45,0
14 Kin. 161 56 36,0 32 Xir 159 50 36.0
15  XKin 164 53 36,0 33 Xin 158 51 37,0
16  Xin. 165 55 37.0 34 Kin 173 57 39.0
17 XKin 169 60 39,0 35 Yo 175 90 42,0
18 Xin. 175 62 39.0
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Po3B si3aHHs

TTo3HaYMMO 3PICT AK 03HAKY X, Macy — sk o3HaKy .

Jlus Bu3HAueHHs xoedilieHTa KopemsLii [lepcona CKopUCTaeMOCh Gop-

ynoto (10.2).

CriouaTky Ajis KOXHOI Tapy 3Ha4yeHb X 1

X, Dy, D, 2y, D xy (nabn. 10.2),

Ta6auus 10.2. Pospaxyuxu ao npuxiagy 10.1

2 .
y po3paxyemo %, ¥°, xy, a noTiM

s

W

x y X Xy

1 164 50 26896 2500 8200
2 165 50 27225 2500 8250
3 160 48 25600 2304 7680
4 174 53 30276 2809 9222
5 167 54 27889 2916 9018
6 161 56 25921 3136 9016
7 164 53 26896 2809 8692
8 165 55 27225 3025 9075
9 169 }.60 28561 3600 10140
10 175 62 30625 3844 10850
11 165 62 27225 3844 10230
12 155 48 24025 2304 7440
13 172 58 29584 3364 9976
14 164 53 26896 2809 8692
15 172 69 29584 4761 11868
16 166 50 27556 2500 8300
17 160 47 25600 2209 7520
18 159 50 25281 2500 7950
19 158 51 24964 2601 8058
20 173 57 29929 3249 9861

n=20 ZX _1308 z y=1086 X' =547758

Dyt =59584 > xy =180038
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s pospaxyHky KoediuienTa kopensuii ckopuctaemocs Gpopmynoro (10.2):

ZA},_ZXZY

sz —M Z),z _ (Zny)z

n

180035 33081086

2 2
547758 3308 59584 1086
20 20

Ouinumo BIpOTiAHICTb OTpHMAaHOTO KoedilieHTa Kopensmii.

I. Ilepesipsemo uynboBy rinoresy Ho:p=0 32 ponomororo t-kputepiio
(10.5) (tabn. 3 Honarka).

) =
= r, n — = 0,67 ._2£)_27 = 3’83’
NI-r, 1-0,67°

df:n~2=20—2= 18’

=0,67.

t(bam: > Lyagy, ([) = O’Ol)

HyiboBa rinoresa BiaxungeTbcs Ha piBHi 3Hauymocti p < 0,01, p#0
xoedhllieHT Kopeasuil Biporinuumii.

2. Ilepesipsiemo Hynbosy rinotesy Hp:p=0 3a 10NOMOIoH0 KPUTMYHHX
3Ha4eHb ¥ (tabir. 20 J{onatka).

Tpaer. = 0,067,

df=n-2=20-2=18:

KpuTnuni 3sHa4uCHHS ris, A0 PiBHS 3Ha4ymoctTi p = 0,05 rg, = 0,423; wia
piBHa 3HauywocTi p = 0,01 r4,= 0,537,

r(]ka, > Vragn, A1 [) = 0701 .

HynboBa rinoresa Biaxunserscs Ha piBdi sHauywocti p < 0,01, p#0
. . vae . . ’ ’ ’
xoediuicHT Kopenauii BiporigHuil.

BuchHosok

Misk 3pocToM i Macoro (y CTYAEHTOK) ICHYE npsAMa 3anexHicTs, r= 0,67.
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JOMETPIA. 1L [Topienanns epyn i ananis 36’ A3Ky

OGuuciieHnd r- U HeMHCJIeHHNX BuOipok: z-nepeTBopeHHd Dimepa

JUis poBoTH 3 HEYHCICHHUMH BHOIpKAMH DPi3HI aBTOpU (PONOHYIOTH YBO-
WTH BHIPABJICHHSA | KOPUCTYBATHCS CHELIAIBHUMU METOAAMHU POIPAXYHKY. IIpu
Guncienti KoedillieHTa Kopenauii Ha BuGipkax obcarom n <30 yBoasaTh
UIPABICHHS:

I-r (10.6)

=l ———
S R TP

BuGip MeTofy /s aHanisy 3B’ A3KY Mi O3HAKAMM BU3HAYAETHCSA HC TLILKH
)6cAroM BUOIpKY, ajle il 3HAYEHHAM BUOIPKOBOTO xoediuienta xopensauil. Ilpn
JoGoTi 3 HepenukuMy BuOipkamu, skwo r < 0,20 yu r> 0,50, BUKOPHCTOBYIOTE
reton @imepa — T06TO z-nepemsopenns Piwepa. [pu upoMy KoediuieHT

copetsulii r 3aMiHIOETbCS Ha ICPETBOPCHY BEIHUURY Z:

1, 1+
c= 1t a60 co1,1512010 0 (10.7)
2 l-r t-r
BenuuuHa z HabyBac 3HaUCHHA Bij —o° JI0 +oo. {i crarucTHuHa noxubka:
1
P — (10.8)
n-3

TepeTBOpeHHs KoeinieHTa Kopensauii y BeAnuuHy Z pobisTh 32 JONOMOTOI0
ra6n. 21 Jlogarka. KputepieM BIPOTIAHOCTI OKA3HUKA Z € BIIHOILICHHA:

=2 yn-3. (10.9)

SI"
KpuTnyHi 3HayeHHs ! Dpu uneiti cryrenis ceoboau df =n-2 HaBCJICHI

B Tabn. 3 Jlonatka.

Mpuxnan 102

[IpoBecTu KOpemsliinui aHam3 JaHUX 13 npuknagy 10.1, BUKOPUCTOBYHOUH
z-nepetsopetHs dimcpa.

Po3B sA3aHHA

r=0,67.

3a tabn. 21 Jonarka: z=0,811.

3a gopmysono (10.9): £ =z4/n—3=0.811320-3 =3.34.

df=n-2=20-2=18.

par. > tragn, (p = 0,01), Hy7IbOBa rinoTe3a Opo BIACYTHICTH 3B’A3Ky MIX O3Ha-
KAMH BiIXMASCTHCA. ‘ »
"‘BucHoBoOK

Mix 3pOCTOM 1 Macolo (y CTYLEHTOK) ICHYE [PAMA 3aJIEKHICTb.

Ouinka pisHuni mix koeditienramn Kopensuii

BiporijiHicTs pisHHLI MDX Koe(iUieHTaAMM KOpesuii, AKi ofuuciieHi Ha JBOX
HE3AIEHHUX BHOIPKAaX, OLIHIOIOTH 3a AOIOMOroN0 (-Kpurepin. Hyinbopa rimo-
Te3a: BUOIPKHU, SIKI NOPIBHIOKOTHCA, Y3ATI 3 O/HIE] reHepaILHOT CYKYMHOCTI 4M
3 PI3HHUX I'CHCPANBLHUX CYKYIHOCTE)i 3 OZIHAKOBUM THIIOM 3B’S3KY MIX J0Ci-
JOKyBaHMMU O3HaxaMu. J1s Bestmkux Bubipok (n > 100) BUKOPUCTOBYIOTH BIAHO-
IEHHA PI3HKUI ITOPIBHIOBAHWX KOCRILICHTIB Kopensuii 10 noXxubku pisHuui:

t=——, (10.10)

ae r 1 r, ~ KoediicHTH Kopesiauii IBOX HE3AIeKHUX BUGIPOK, S, — 110XHOKa piHUL:

— f2 2
s, “«/“r, +.er R (10.11)

Aie S, 1§, — CTATUCTUYHI NOXUOKU IOPIBHIOBAHUX KOCHILUCHTIB KOpensii.

SIKUIO Lgaer. 2 Lragn JUISL NIPUHHATOrO PIBHS 3HAYYUIOCTI p | 4HMCHA CTYNCHIB
ceoboun df =n, +n, — inoresa Bi o !

. If =n, nz' 4. wym,oBa rinore3a BLAXMIACTBCH. TIpU fyue < fragn,
HYJILOBA IHIOTC32 HC BIAXHIISCTHCA.

Slkmo obesir Bubipox n < 100 i abcomoTai 3Hauenns koediuicnTis kKopeaamii
uepesuityiors 0.5, s 6iibur TOYHOT OUIHKM 3HAUEHHS KOeDIiLicHTIB Kopeauii
NCPEBO/STH Y YUCNO Z. Biporiauicrte pisHuul 7, —Z, BH3IHAUAIOTH 3a JOIIOMO-
o f-Kpurepiio:

p=t (10.12)
Je s, — 1noxudKa pisHuL:

(10.13)

HyinoBa rinotesa BiAXUIAETLCA 32 YMOBH, 1O Lpawr > Irags JUIS [PUITHATOFO

IBHS 3HAYILIOCTI P 1 4UCIIE iB C =
p y p i 4ucha crynenis cobouut df =n, +n, ~4.

IIpH Lpacr. < frasn. HYJIBOBA TiMIOTE3 HE BIAXUISETHCS.
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Ipuxnang 103
Uy BiporiiHO pO3PI3HSIOTECS KOChILIEHTH Kopesilii MiX) 3pOCTOM 1 Macoro,
03paxoBai ULt CTYICHTIB i CTYJEHTOK (33 JaHUMH rabumui 10.1)? Yu MoxHa
POBOJMTH HACTYIIHI PO3PAXYHKH, KOPHCTYXOUHCH = ECIMHUM koeiiieHTOM

opensini?

Posr ' azanns
Tlopismiosani Bubipkn Mani (m; =20, my= 15), ToMy HeOOXiAHE TCPETBO-
exHa Koediifienta kopeaanii [lipcoHa r Ha BEIUIUHY Z.
CKOpUCTAEMOCH PE3YAbTATAMM, OTPHMAHUMH B mpuxiaai 10.2 ans cry/jieH-
ok: z;= 0,811
KoedinicHT xopesusii i BLITIOBI/IHE 3HAYECHHA I g CTYACHTIB B}/HAIEMO,
K y npuknagax 0.1 ta 10.2:
=0,54, z»=0,604.

OuiHuMO BIpOriiHicTh pi3HMII MiIK UMMM [10Ka3HHKaMHM 3B A3KY, [CPC

ipUBLIM HYIHOBY CIIIOTE3Y: PI3HULA MDK IeHEpanbHUMH koedlleHTaMK KOpe
suiT cTyaeHTIB | cTyaeHTok gopiBatoe Hyo (Ho py —po = 0).

Moxn6ka piznuui (10.13):

Kpurepiif ¢ (10.12):

+3 - 0,811—'0,604 :0,549
0,377

df =n +n, -4 =20+ 1-4=31

tcbam. < rTaﬁn,-

Hysposa rinoTesa He BiAXWIAETHCH, ICHEPaJIbHI KoediLieHTH KOpesiuil He
HO3PISHAIOTHCH.

BucHOBOK

Koediuientu kopesnsiiii Mi 3pocToM 1 MAacor, po3paxosani [ CTYACHTIE
| CTYAGHTOK, PO3PI3HAKTBCA HEBIPOTIAHO. Vei moaanblul 00UHCISHHS MOXHA

TPOBOAUTH, KOPHCTYIOYHCH 3arajibHUM KOCQ)ILLICHTOM Kopeasaull.
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10. Kopenayiimui ananiz

MHO>XWHHA KOPEJISIIIA

Mnoorcunna xopensyia — ue Kopesanis M Glibliie HDK ABOMa O3HAKaMH.
HakmpocTiinuM BHIAJKOM MHOKMHHOI KOpEAALl € 3B’930K MIX TpsOMa 03Ha-
KaMH. BoHa BUMIPIOETECA 3a HOIIOMOION Koe@ilficHma MHOMCURHOT Kopeaayit,
ILIO OLIIHIOE MILIHICTB 3B’ 3Ky ofHiel 03Haky (X) i3 nBoma inumu (Y i Z):

rj + r\:’: - 2rx_\' I rj\':
- = , (10.14)

¥

ne r - KOeQILIEHT MHOXHHHOI KOpessLi 03Hakn X 3 o3Hakamu Y i Z; 7,

I., I, — koediuicntn niHifinol kopenauii [lipcona mix napamu osnak X ta Y,
XiZYiZ

KoedivienT MHo)uuHOT Kopensuil 3mintoeTses Big 0 xo + 1. Horo sipo-
I'IJIHICTB OLUHIOETBCA 3a JONOMOroto f-Kpurepilo CrbrojicHTa Ha NpHitHITOMY
piBHI 3HadymlocTi OpM uMcai CryrcHiB c¢Boboau df =n -3, e n— MHCIO
00" eKTIB, y SKMX BUMIPIOBaHI o3naxu X, Y i Z:

(10.15)

SKILO fpar. < tragn. HYJIBOBA TinoTesa (Ho: p = 0) sanmwacrben wnnuono. e
03Hauac, 10 3B A30K MK O3HaKaMH B FEHCPAIBLHIA CYKYIHOCTI HC JOBCACHMI,
KoeMIICHT MHOXHHHOT Kopestauil Hesiporiauuil. Slkmo Lpaxe. 2 Lragn, HYThOBY
rinoTe3y BIAXWIAKTL HA BIAIIOBIAHOMY PIBHI 3HAYYINOCTI, 38°S30K BBAXAlOTh
JIOBC/ICHUM, KOCQILIEHT KOPEIALIT — BIPOIIJIHAM.

MIpuknan 104
3a. JaHuMy, siki HaeneHi B Tabn. 10.1, pospaxysatu xoediuicuru mHO-
KUHHOT KOPEIALIT 11 3POCTY, MAcH Ta pO3MIpY B3YTTS [UIA CTYACHTIB.
Poss 'sizauus
[osHaunmo spict Ak o3Haky X, macy — sk Y, posmip B3yrrs — sk Z. [lapui
xoedinicntn xopessuii Ilipcona mix X, ¥ 1 Z pospaxosytoTses 3a GopMysioro
(10.2). KoediunieHTH KOPEIALT 7y , Fy: 1 1y, PO3IPAXOBYIOTLCS 8K Y npuiiiani 10.1:

Ty = 0,54; Vo = 0a52r Fy: = 0,58
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10. Kopeasyiiinuti ananis

1. KoedilieHT MHOKXHHHOI KOpenstii 3pocTy 3 Macoro Ta po3MIpOM B3YTTA.

1-0,58" T

1-r,

¥z

- -3
——— =0,60, _15__7 = 2,60;
I=riy 1-0,60°

df:n——3=15—3=l2.

tlbalcn > t"ra6n‘ (P = 0,05)

Hyswosa rinoresa (Ho: p = 0) BLIXMJIAETBCA Ha PIBHI 3HAYYWIOCTI p < 0,05,

ro A =2 rar, \/7’542 +0,52"~2-0,54-0.52-0.58 _ 4,

coediticHT MHOXUMHHOI Kopensauii BiporiAHuM.

2. KoediuieHT Muo)MHHOT Kopenauii Macu 31 3pOCTOM 1 PO3MIPOM B3YTTA:

R =2 _ 0,54* +0,58* —2-0,54-0,52-0,58 —0.64:
T 1-0,52°

=2,89;

df=n-3=15-3=12.

td)ah’l'. > Lrabn. (P = 0,05)
Hysnbosa rinotesa (Ho: p = 0) Biaxuaserses Ha piui 3nauywocti p < 0,05,

Koe(illieHT MHOKHHHOT KOpeJisuil BIpOriiHuH.

3. KoedillicHT MHOXUHHOI KopeaLii pO3Mipy B3yTTs 31 3pOCTOM 1 Macoo:

rl4rL =2, _ \/(T, 52° +0,58° —2-0,54-0,52-0,58 _ , ¢,

1-r ' 1-0,54

: f 15-3
272 20,63, |——— =281
1-r; 1-0,63"

df=n-3=15-3=12.

paxr. > Iragn. p= 0,05).
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Hynsosa rinoresa (He: p = 0) Biaxmisersca Ha pisHi 3Hauymocti p < 0,05,
KOe(IEHT MHOXKUHHOT KOpessinil BIpOrigHuMiA.

BucHoBok
KoediuieHTH MHOXHHHOT KOpensnii A1 CTY/ICHTIB:

3POCTY 3 Macok i po3MIpoM B3YTTs 7, )= 0,60,

(»z

MacH 31 3pOCTOM 1 PO3MIPOM B3YTTs M) = 0.64,

AT

PO3MIpY B3yTTs 31 3pOCTOM 1 MAcoio 7.

=0,63.

Yei koediuicHTH Biporiagi (HMoBipHicTh noxubku p < 0,05), ykazywrs Ha
3B’ 30K CEPEeAHbOT CHIIN.

YACTKOBA KOPEJIALIA

Yacmikoea Kopeasyis — 1e 38’ 430K MIk JBOMa O3HAKAMH, 10 BAPIIOKOTH, [IPH
NIOCTIHHOMY 3HA4YECHH! TPETHOT O3HaKH. BoHa onucyeTbes koediyicnmamu vacm-

Kosol Kopensiyir’

Fy =1ty (10.16)
Foo= i ) . .
wlz) l»r\z)(l—r‘z)
Fo =Pyt
. Tl (10.17)
=) (=72
rt\': - r\."rv‘?

= , (10.18)
Fito) \/(l—rj.)(l—r\f)

ac r — xochiuieHT yacTkoBol kopensiil Mix o3Hakamu X ta Y npu noctii-

()
HOMY Z,

Ty ~ KoediicHT yacTKoBOT Kopenauil Mk o3Hakamu X Ta Z ripu voctiikuomy Y,
¥t ~ KoedluieHT HacTkoBoi Kopenauii Mixk o3HakamMn Y ta Z upu uoctiitHomy X,
P s Fios F, — KOEQILiCHTH NiHikHOT kopesanii Ilipcona.

Er A 14
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10. Koperayiiinuil anaii3

BiporiHicTs 9aCTKOBUX KOEOillieHTIB KopesiALil OUIHIOETHCA 32 JIOMOMOT0I0
-xpuTepito CTbIOIGHTA Ha MPHUAHATOMY piBHi 3Ha4yWOCTI OpK YMCH CTYHCHIB
B0GOIH df = 1 — 2, 1e n — YUCIIO 06 €KTIB, y AKUX obmiproBani o3Haku X, YiZ:

(10.19)

TIpH fgawr. < tragn. HYAbOBR rinoreza (Hy: p=0) 3anuiuacrses YHHHOLO. e
y3HAYAE, WO 3B’A30K MK O3HAKAMH B IEHEpabHIN CYKYITHOCTi He.JI0BEIIEHHMIA,
coedinieHT uyacTKoBOi KopeIALIT uepiporiguuit. TIpH  faxn 2 frasn.  HYABOB2
JII0TE3a BIAXMIACTLCA, 38’ S30K MIX JBOMa O3HAKAMHU [IPU HOCTIHHOMY 3HAYEHHI
[PeThOi BBAKAETHCS HOBEACHUM, KOEQILI€HT 4aCTKOBOT KOpesiltil BiporiaHuii.

MNpuknaan 105

3riauo 3 JaHuM, ki Haseaeni y Tabi. 10.1, HeobxiaHo po3paxysaTu Koedi-

[ICHTH YaCTKOBOI KOPENALIT /UIs 3pOCTY, MACH 1 PO3MIPY B3YTTH CTYICHTOK.

Po3B’sa3aHHA
[To3HauMMO 3pICT AK O3HaKy X, Macy — AK Y, po3Mip B3yTTa — sK Z. Tapni
koedinientn kopensuii Mipcona mix X, Y 1 Z po3paxoByroTbes 3a dopmyiLor
(10.2). KoediwieHt xopensiuii r, po3paxoBaHuii y ppukiani 10.1, ananoriaxo
PO3PAXOBYHOTBCS Iy 1 1y
ro=0,67; re=082; r,=0,5.
|. KoeoiltienT uacTkoBOi KOpeasuii MK 3pocTOM 1 Macow B CTYACHTOK

3 O[IHAKOBUM PO3MIpOM B3YTTI:

r‘_r‘_ _ 0,67—0,820,75 :0 ]5

r"'(1)=\[(1—r;)(1—r‘i) (1-0,82)(1-0,75")

df=n-2=20-2=18;

tqmn < train.-
Hynsosa rinoresa (Ho: p = 0) 3a1umaeTbes YHHHOIO. 3B’SA30K HE JOBEACHUH,

KoedillieHT YacTKOBOT KopessLii HeBIpOriAHMH.
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2. KoediuieHT yacTkoBoi Kopeauil Mbx 3pocToM i po3MipoM B3yTTs Y CTy-
JIEHTOK 3 OJHAKOBOI MaCOI0:

r\' rn r\~ = 0,82 - 0,67 " 0,75 = 0 65

i \[(1 i)(l.—g,i) (1-0.67°)(1-075%)

|12 =65 |-2022 =363
\[l—r V1-0,65

L

rxz( ¥)

df=n-2=20-2=18;
Lpaxr. > Tragn, p= 0,0D).
HynwsoBa rinotesa npo sixcyticts 38°a3ky (Hg: p = 0) Biaxunserscs Ha
pisni 3Hauymocti p < 0,01, 38'930K JA0BEACHUH, KOEPIUIEHT 4ACTKOBOI KOpE-
ST BIPOTTIAHUIA.
3. KoediuicHT 4acTkoBOi Kope/siuii MiX Macoro i po3Mipom B3y1TA Y CTY-
JCHTOK OJIHAKOBOIO 3POCTY:
0,75-0,67-0,82

) J1-067)(1-0.82*)

=047,

df=n-2=20-2=18;

l(l)ﬂl\'T. > traon. (]) = ()~05)

Hynwosa rinoresa npo sixcyruicts 38’s3ky (Ho: p = 0) Biaxusiersca Ha
piBHi 3Hauymocti p < 0,05. 38’830k noBeaeHuUi, KoediUieHT 4acTKOBOT KOpe-
as0ii BIporijHuii.

BucuHoBOK

KoeiiicnT uacTKOBOT KOpensLii MiK 3pOCTOM 1 MAcO0 Y CTYACHTOK 3 O/Ha-
KOBUM PO3MIPOM B3YTTs HEBIPOTiAHKIA, 38’ A30K LMX O3HAK HC JMOBCACHHUI.

KoedilicHT uacTkoBoi Kopemsiii MibX 3pocToM i po3MipoM B3yTIst y CTy-
JICHTOK 3 OAHAKOBOK MacCO0 If\__(‘.) = 0,65 (p < 0,01).

KoedinienT uacTkoBOT KOPCIIsiILT M MACcOI0 | pO3MIpOM B3YTTA y CTYACHTOK

onxakosoro spocty /.,y =047 (p < 0.05).
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10. Kopensuitinuti ananis

10.3. KUTbKICHI O3HAKWU. HEMIHIMHUA 3B’A30K.
OLIHKA ®OPMWU 3B’A3KY

3B’ 30K, P AKOMY piBHOMIPHIA 3miwi oawiel o3Haky BiANOBijAac PIBHO-
MipHA 3MIH& {HINOI, HASMBAECTLCA npsmofinfunuy. [padik Takoro 3B7s13Ky Mae
BUIIAA OPAMOT NiHiT. 3B’530K. 1P SKOMY PIBHOMIDHUM 3MiHAM O/Hi€l O3HAKH
BIAIOBIJAE 3aKOHOMIPHA HCPIBHOMIpHA 3MiHA IHIIOI, HA3HBACTLCH KPUBO-

niniiinis. Ipadix Takoro 38’s3Ky Ma€ BUIIIAL KPUBOI jiHii.

KOPEJIAALIAHE BLJHOUWEHHS

®opmyaun koedilieHTIB KopeaAUIAHOro BiTHOM eHHS

Kopensyitine sionowenns, — 11¢ OKA3HUK, WO XAPAKTEPU3Ye CTYUIHb HENi-
HifiHoro 38’a3ky. Heniuiiinuii 38’530k Mk gBoMa o3Hakamu X 1 Y moxe Oyru
OIIMCaHu NOJBIHO: K 3anekHicTs Y Bin X Ta ax sanexuicrs X Big Y. Tomy
icHyIOTE B2 Koe(itiEHTH KOPEIALIIIHOIO BIIHOUICHHA: '

M , (10.20 a, 6)
fo (’\‘i - x)

ne hy, — xoediuienT xopensuiiinoro sianowends X 3a Y, hy — KochiuicHt
KOpe/AUIHHOro BiHOWCHHS Y 32 X, X Ta Y — 3arajibHi cepeiti apudMeTnimi,

[

X iy - rpynoBi cepeani apudMeTHIH], ¥, X, — Knacosi cepenni, fy - vac-

totu psay X, f, —dacroru paay Y.

KopensuiiiHe BiIHOLICHHA PO3PAXOBYETLCS 3a TAKOK CXEMOH0.

1. TlepsuuHi AaHi IPYRYIOTHCS Y BUIUISLAL Kopelsuitinol Tabimil.

2. BU3HAYAKTLCA 3arajibHi Ta IPYNOB CEPesiHi.

3. BiaxumieHHs TPyNOBUX CEPCUHIX Bij 3arajibHOI CEPEAHbOI 3BOAATHCS
y KBa/Ipar, IOMHOXKYIOTECS Ha BLAITOBIHI 4aCTOTH f, PE3yJIbTaTH J0AAL0THCS.

4. BiixWwieHHs KIaCcOBUX [JIAT BLI 3arajbHOi CEPEeUHBOT  3BOUATHLCH
y KB3/IPaT, IOMHOKYIOTbCS Ha BLITOBLIHI YaCTOTH f, PE3ybTaTh JOAAOTECA.

5. Po3paxoByrOThCs KOPEIALIiHI BIAHOMIEHHA.

66

CraTncTH4Ha noxubKka KopeaailiHOro BifHOWeHHS

CraructuyHa noxubka Kopenxﬁiﬁﬂom BIAHOLICHHS pPO3PAaXOBYEThCs 3a
¢dopmyoro:
1-h
Nw2

[e §, — CTATHCTH4HA TOXHOKA KOPENALIWHOrO BiiHOWeBHHA, h — Kopensuifine

(10.21)

BIJAHOMICHHS, 71 — UUCJIO 11ap, 110 KOPEIIOIOTh.

BiporianicTs kopeasuiiinoro BixHomeHHs

BiporiiHicTe KOpesuifHOro BiHOLICHHS OLIHIOCTHCA 32 JIONOMOFOK KPU-
Tepiio CTbIOIeHTa I

t=—. (10.22)

Hyimosa rinoTesa puilyckae, o reHepaibHiil MOKA3HUK 38’ A3KY JOPIBHIOE
HyJ110. PO3paxoBaHnii KpUTEPii fgae, IOPIBHIOKOTD 13 TAOIMUHMM SHAUCHHAM IPH
qucil cTyneHiB cBobonu df = n— 2. SIKWO fyaxr, < fraps, HYJIBOBA rioTesa 3ailu-
LIACTBCS YNHHOW. SIKINO fpur. > frags» HYJIOBY [LIOTE3Y BIAXHIISIOTD. k

[Tpukiuana 10.6
Kopuctytouucs jpanumu tabin. 10.3, pospaxyBaTd Kopessuiite BiiHOWEHHS
3pOCTY 32 BIKOM.
Po3B si3aHHS#

1. Po3bupacMo Ha Kilacu Bapiauiio 0o6ox o3Hak: X — 3pocty Ta Y — Biky (aus.
n. 2.4). J1ns 3pocty Bubupaemo knacoBuit inwrepnail, skuit gopisutoc 10 cm, dns
BIKY — 10-piudnii iHTepBaiL.

2. Tpynyemo nepsuHni aadi y BHrisyii xopeasuiiinoi tabyuui. [lo ropn-
30HTAII BIA3HAYAEMO IPYIH, MO BIALOBIMAIOTE 3POCTY, N0 BEPTHKAIL — KJIACH,
1o BlLIOBIAAKTH BiKy. Busnauaemo uactotu f, i f,. PoipaxoByemo y; — cepe-
JHMHH KAacoBHX iHTepBams (Tabn. 10.4).

3. BuszHayaeMo 3aralbHy CEpCAHIO s BiKy — Y = 38,5 poky.

4. BusnauacMo IpynoBi cepejini s BiKy — Y . BOHM 1OpiBHIOWOTH cymi

BLJLNOBIIHUX y;, IO BigHECCH] 0 BIANOBIAHOT 4ACTOTH f,.

Hanpuwian: ¥,,,_s :7_5_’5'_§L5£ =52,16.
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Ta6auus 10.3. 3pict y 3a1eXHOCTI Bill BIKY

10. Koperauitinuil aHani3

Ta6mna 10.4. Kopensuiiina rabamut 1o npuxnamy 10.6

Bik, 3picT. ~ Bik, 3picrT, Bik, 3picrT,

POKH oM pox# cM pOKH oM
38 176 20 172 41 174
18 176 27 172 72 142
36 192 72 165 31 190
33 172 24 194 32 190
10 147 5 123 32 181
16 190 12 162 31 171
61 176 5 114 . 31 171
53 168 71 150 71 151
20 163 54 162 71 151
44 192 63 162 72 163
54 185 22 176 72 163
42 172 12 164 21 181

5. P03paxoByeMO BIAXMWICHHA IPYHNOBHMX CCPeIHIX BLJ 3arajpHoi cepeiaHpol
(¥, - ¥), 3BojuMO iX y KBaipar i MHOXHMMO Ha 4acTOTH f.. Pesynbratu
cknagaemo: £ = 8661.5.

6. Po3paxoByeMO BIAXMJIEHHS KIACOBHMX JaT Bi 3araibHoi cepeaHbol
(yi— ¥ ), 380AMMO IX Yy KBajpaT 1 MHOXKHUMO Ha 4acTOTH fi Pesynpraru
cxnagaeMo: ¥ = 23487.71.

7. Pospaxosyemo KopessiuiiiHe BinHomenns (10.20):

A =J2fx()“’,—7)z =\/_8_(’6_1’§_ = 0,607.

" va = )—.)2 23487,71

8. CratcTuyHa floxubka kopessauiiinoro sinsowenus (10.21):

P L /‘_T_()éﬂ = 0,136.
" n—-2 36-2

9. OuineMO BiporinHicTs kKopensuifinoro sigHowennts (10.22):

= df = 36 - 2= 34.
s, 0,136

tpasr, 2 tragnes (P = 0,001), Hynb0Ba rinoTe3a BILXMIAETBCA HA PIBHI 3HAUY-
wocTi p < 0,001, 3Ha4eHHs KOPENIALIHHOrO BIJHOMEHHS € BIPOTIAHNM.

- BucHoBOK
Kopensaiiiine BigsoiueHHs 3pocty 3a Bikom — 0,607 (p < 0,001).

68

3pict, c™M
B]K‘ 2 8 8 % % % § % % § f"' =¥ f‘:‘(y"—q-ﬁ)z
poKiB (A T S T O A T AT A
R R R =R RTRECH ESE =l )
7t 80 75,5 2141 7 46,04 14837,77
61-70 (655 1 2 36,04 2597.76
51-60 {555 2 1 3 26,04 2034,24
41 -50 (455 2 113 16,04 771,84
31-40 355 4 1|8 6,04 291,85
21-30 25,5 2114114 ~3.96 62,72
1120 15.5 31211 6 | -13,96 1169.29
I -10 5511411 1 3 1-2396 1722,24
S | 110 31471} 6 36 ¥ =23487,71
_ njnjaolajnivle||in
y vy 'a <o [\] vy [\ <t [aa) wy
W ~ o o (a0}
oo ~is | -
v ¥ RS B A R
A T I
claelalnicsla|dainle
[o] o o (e O jaw} o0} o e~
(¥ -¥) 818 ol I I T = 8661,5

KOE®ILWIEHTU AETEPMIHAUIT

Koediyicum demepyinayil 110Ka3yc, AKa 4yacTka Bapiauli olHicT 0O3HaKH 3a-
AEKUTH Bisl Bapiauii iHImol o3Haku. SIKio 387A30K MIX JIBOMa O3HAKAMH JIiHIi-
Huit, To kocdilieHToM neTepminauii CayXkuTh KBaApaT KoedilieHTa Kopess-
Wil r2, SAKUO K 3BA30K HeAiHifHRMH, To KoediuieHTOM neTepMiHalii cayXUTL
KB/IPAT KOPCJIUIHHOIO BIIHOLICHHA h*. Hanpuknag, koedinieHT aeTepMinaLii
(nuB. upuxnag 9.6) h=0.607=0,37 (37 %) ceiguute npo Te, wo 37 %
Bapiallii 3poCTy BU3HAYACTLCS BapilOBAHHAM BIKY.
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OLIHKA ©®OPMU 3B’A3KY

Kpurepiii kpuBoJiniiinocri

Hpy niniiiHiil sanexuocti 06HABA KOCQIMIEHTH KOPEJILIAHOTO BiHOWIEHHS
- piBHUMM, 1iXHi 3HaueHHs 36iraloThes 31 3HAYCHHAM KoedilieHTa Kopesuii:
_ _ o - Co g2 2
hy, =hy, =ry, . Takox piBHi KoediuieHTH JeTCPMIHALIL h,=r. .
f e . . . Jon - . 2
Ipu HemiHiiiHi} 3anexHOCTI KoeiuieHTH AcTepMinauil Hepisui: i), # rj, .
3a Pi3HULCIO MIX HUMHM MOXKHA CYANTH 11po POPMY KOpeNsIiHHOro 38’ A3ky. [l
[5OI'0 PO3PAXOBYETLCA HACTYHHHMA ITOKAZHUK:
12
y=h"—r". (10.23)
kim0 v = 0, To 38°530K JiHIfHUI; AKwo ¥ > 0, TO 38" 430K HEJIHiHHMA.
Biporiguicts nokasHuka y nepesipaeTses 3a J0IIoMoror F-kpuTepiio:
O N ~a
1-h* a-2
1€ a — YUMCEIBHICTL IPYIT UM KJI1AciB Bapiauiittoro paay, N — obcar Bubipku.

. (10.24)

> Flass UL 4KCHA

Hynsosa rinotesa Hy: v =0 Biaxunaerscs, Ao Fpa.
Tynenis ceoboan df, = a — 2, dfs = N — a Ha npuiiHaTomy piBH1 3Ha4y1OCTI.

10.4. KINbKICHI TA NOPAOKOBI (PAHIOBI) O3HAKW.
HEMAPAMETPUYHI MOKA3HWUKU 3B’A3KY

HenapameTpHyHi NOKa3HUKH 3B’ 53KY JIO3BOJIAIOTh OLIHIOBATH B3aCMO3B 30K
MIXK O3HAKaMHM HE3AJICXKHO BiJ xapakrepy IXHboro posroziny. Bomn suxopu-
STOBYIOTbCH JIj1l OLUHKM CHJIM 1 HAUPSAMKY 3B'S3KY MK AKICHMUMM Ta Kijib-
<ICHUMH O3HAKaMH, IO HE [1AI0ThCs 6€3M0CEPeHbOMY BUMIPY, AlIC MOXKYTh
5yTH BUpKeHi Gajamy a60 IHINMH YMOBHHMH OJIMHULIAMA.

Onuc 38’s3Ky MiK O3HAKAMH, pO3IIOAIN SIKMX HE BIJNOBLIAEC HOPMaJbHOMY
JAKOHY, @ TAKOX MIK O3HAKAMU, 1O BMPAKEHI B YMOBHHX OJMHHMLUIX (paHrax),
IPOBOIATH 34 J01IOMOrOI0 Koedinientis panrooi kopeasmii, Jlus obuyncicnys
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10. Kopeasyitinyii anaaiz

HHX KOe(illicHTIB JaTH PARXKYyOTh (IPaBuia PamXyBaHHs JUB. II. 2.3). Y nesxux
JOCHiPKEHHSX, HAIIPHKIIA/ ICUXOIOTIHHMX, PAHIY YACTO € BUXIAHUMH JaHUMU.

KoedinienTu xopenauil paHriB XapakTepu3yloTh JiHIAHMA 3B°A30K - MIK
O3HAKAMM HE3alCHKHO BiJ XapakTepy ixHboro posmoxiny. OnHak sKIIO O3HAKH
PO3MOLIAOTECA HOPMAIbHO, BapTO HaJaBaTH Ilepesary IrapaMeTpuiHOMY
xoeditienty kopenauii [Tipcona ax OUIbLL [IOTYKHOMY.

KOE®ILIEHT KOPEJANI PAHIIB CHIPMEHA

Koediyienm rkopensyii pancie Cnipmena ry — HelapaMeTPU4HUK  aHasor
xoedinieuta xopenauii Ilipcona ry:
PR . 2 (10.25)
n (11‘ - l)
aed =R, — R, - pi3uuLA MDK PaHIaMit CHOJTYUCHUX 3HAUCHD O3HAK XTaY,n—

YMCIIO LIAPHUX WIEHIB PsiiLy, 4i 00Csr BUOIPKIL.

3uaueHHs ————— pospaxosati Ta upuseeni B Tabi. 22 Jlonarka.
n(n“ -~ 1)

Buauckus koediuicuta kopeaanii Criipmera Jiexarh y MEKax Big 0 o = 1.
Yyim Giokuc sHadenns koeditichra 10 = 1, tum cunbinii 38 s30k. Tpn nps-
MoMy 38’53y 1> 0, npu 3sopotTHOMY r < (.

[Mpu veauciacHunx Bubipkax (n < 10) iporiaHicTs eMIlipuyHOro KoedinicH-
ta ClipMcHa OLHIOKTE HUXOM HOTO HOPIBHAHHA 13 KpUTHUHIMH 3HAYCHHIMH
s Tabn. 23 Jlonatka.

HyswoBy rinoresy (Ho: ps= 0) BUIXWISIOTS, KO Foguer 2 Fopgy WA upuid-

HATOrO PiBHA 3HAUYLLOCT! Ta 06CAry BUOIPKH 1. AKWMO Fypace < Fragy, » HY/IPOBA
TiNoTC3a 3UMLIACTLCA YHHHOIO.

[lpu n>10 siporimsicts koediuicura Cnipmesa  MOXHa OUIHUTH 33
JotioMoroto -kpurepito CrbroeHTa:

(10.26)

[4>ak‘x,= lrs |

Hynposy riunoresy (Hg: ps=0) BIAXWIAWOTE, AKUIO fgaer, = Fragn. A1 HHUCHA
cryneHis csobouu df = i1 —2 i NpUHHATOrO piBug 3nauywocri. Hynsosa rito-

TE3a 3AIHIIACTHCA YUHHOKO, AKIO Lpaxr. < Lyatin.-
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S IOMETPIA. 1. Hopishanns epﬁn i ananiz 36’ A3Ky

Opuxnag 107

Cepea 1iBYaT-KyPCaHTOK BiHCHKOBOIO YYHIHIIA POBOAMIHCS JOCITIIKEHH,
1M ICHY€ KOpeLAilis MIDK arpecHUBHICTIO Ta CXHIBHICTIO A0 JiJepcTsa.
BunaakoBuM yuHOM Oy BifibpaHi 10 xypcaHTOK.

Koxwiil KypcaHTui Oyiid OpUBIACHeHI PaHT arpecUBHOCTI Ry (BiA | — HM3bKa
IrPECUBHICTSH, 10 10 — BHCOKa arpeCHBHICTB) 1 PAHT CXMABHOCTI J0 JiaepcTBa R,
Bin | — cnabka cXMILHICTS 10 JigepcTsa, 10 10 — 3HAUHO BUpaKeHa CXMIIbHICTD
10 JREpCTBa). ‘

Otpumani gani nogaso B tabn. 10.5. Un icHye 3aJIeXHICTb MDK CXHMIIBHICTIO
10 JIilepCTBa ¥ arpecHBHICTIO?

Ta6anus 10.5. OuiHku arpecHBHOCTI Ta CXMABHOCTI [0 JIIAEPCTBA KyPCAHTOK
BICHKOBOIO y4MaAMILA

10, KopeasyitHuti anauis

Ta6auns 10.6. Pospaxynku no npuknany 10.7

KypcaaTku
Axocri
1 2 3 4 5 6 7 8 9 10
ArpecHBHICTE (R /) 23 7 6 1 5 10 8 9 4

CXMABHICTE 10 JinepcTra (Ry) 3 1

wh
o
[ o)
N
oo
S
~3
s

KypcaHTka R, R, d=|R- R, d*
1 2 3 1 1
2 3 i 2 4
3 7 5 2 4
4 6 9 3 9
5 1 2 | i
6 5 6 1 1
7 10 8 2 4
8 8 10 2 4
9 9 7 2 4
10 4 4 0 0

dd*=32
ry =l——————6zd =177 6.:252 =081
Il(l’lz—l) 10(10° ~1)

Po3B’sa3aHua

HynwoBa rinmotesa: 38°s30K MiX O3HaKaMmy BIACYTHIH, redepanbnuii koediui-
"HT Kopensawil gopisHioe Hymo. s 1i nepeBipku 3acTocyemo KoedilicHT parro-
301 kopeasauii Cnipmena. Po3paxyemo iforo 3a cxeMoto, HaBeleHoo B Tabi. 10.6.

Ouinky BiporiguocTi pospaxoBaHoro koediuienta CripmeHa 1, = 0,81 npo-
301MMO 3a gonomoroto Tabs1. 23 Jlojatka:

rSd)aKT. >‘rST36n. (P = 0’01)

Hynsoga rinoresa Hy: ps= 0 BigxunseTses Ha piBHI 3HauywocTi p < 0,01,
Pospaxosanuit koediuieHT CriipMeHa BiporigHuit.

BucHoBOK

Y KypCaHTOK MDK arpecHBHICTIO Ta CXMJIBHICTIO JO JIJAEpPCTBa ICHYC [10-
SUTMBHA KOpealis, Olablr arpeCHBHi KYPCAHTKU CXMUJABHILII [0 JiAEpCTBa.
KoediuieHt paHrosoi kopesuil Criipmena gopisnroe 0,81,
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Mpukian 108
Y ta6ut. 10.7 s pisHuX BHAIB CCABLIB HABEICHI JIaHI NPO MACy IXHBLOTO TiNa
(kr) i rosoBHOro Mosky (% Big macu rina). Uu icHye KOpCIIlis MK 1HMH

foKa3HuKamu?

Taéauus 10.7. Maca Tina i MO3Ky JISAKHX BHIIB CCaBUiB

Ccaselnb Maca Tina, kr Maca mMo3ky (% BiJl MacH Tina)
Jles 119,5 0.18
AnTtniona 8,6 0.58
3ebpa 2550 0.21
Hocopir 765,0 0,09
Kimka 33 0,94
Jleonapit 27,7 0,59
Cron 30480 . 0,18
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IOMETPIA. [I. [lopienanns epyn [ ananis 36 A3Ky

10. Kopeaayinniti aHais

PosB’ss3aHHA

Posnojin mMacu Tijia BUPa3HO acUMETPHYHHMIL: OUIBUNCTL 3HAYEHB MEHIUA 32
00 kr, ane aBa 3HaueHHs Habarato Olmbmi — 765 1 3048 xr. Cepenns apud-
feTHYra MacH Tiaa — 603,9 kr, meniana — 119,5 kr. Posnoain BIAPI3HAETBCS BT
[OpPMAaJILHOIO, TOMY /s [IePCBIPKH 3B A3KY CKOPHUCTAEMOCS HEIAPaMCTPHIHUM
oedinienrom xopemsuii Cripmena. [JosHaunMo Macy Tija gk O3HaKy X, Macy
103Ky — Ak Y. Jus pospaxyHky koediuienra xopessauii CripMena seo0Xiano

6CO.TIOTHI 3HAYCHHS IEPCBCCTH B paHTH R, 1 R,.

Tadauus 10.8. Po3paxysku go mpuxaany 10.8

X v R, R, d d’
119.5 0,18 4 2,5 1.5 2,25
8,6 0,58 2 5 3
2550 0,21 5 4 1 1
765,0 0,09 6 1 5 25

33 0,94 1 7 6 36
27,7 0.59 3 9
3048,0 0,18 7 2,5 4,5 20,25

n=7 . Zdz = 1025

Koepinient kopeasuii Crnipmena:
6

6 .6 o
mZd =1 e 102,5 =-0.83.

Bubipka HeudciaeHHa (n=7), TOMY BIPOIiZHICTB I OLIHUMO, LIOPIBRIOIOUYM

rp=1=

(00 3HAYEHHs! 3 KpuTHYHUMHE 3 Tabi1. 23 lonarka.

Fogar. = Fyragn. @ = 0,05).

Hynposa rinotesa (Hy: py = 0) BiaxuisieTsest Ha piBHI 3Hauywocti p < 0,05.
{oediuicHT KopessLil BIpOTiaHO BIAPI3HIETHCS BiJl HYS.

Bucunosok

Mix Macow Tila ccaBuUiB 1 Macow TOJIOBHONO MO3KY, Ul0 BHUpa)eHd
' BIJICOTKAX Biji Macu Tija, iICHY€ 3HAYHa 3BOPOTHA 3AJICHKHICTE 3 KoedinicHTOM
openauii =~ 0,83, Yum Ginbiumil ccaBellb, THM MEHIUHMIH BIICOTOK CKJIaJac

faca HOro MO3Ky MOPIBHAHO 13 3arajJbHOI MACOI0 Tia.
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10.5. AKICH! O3HAKM

Anajiz MIHIMBOCTI 32 ajbTepPHATUBHUMHM O3HAKaMH MPOBOIAThH 32 HOIO-
MOTOI0 Kopesuiiinux tabnuub. ITia yac aHanisy ansTepHATHUBHOL MiHJIMBOCTI 32
ABOMAa AKICHUMM O3HAKAMU BUKODUCTOBYIOTB UOMUPURINGHY KOperAyitiny
mabauyio. 1Bl KONOHKH PO3NOALIAIOTE 00’ €KTH 33 CTAHOM 1EpLIOT 03HaKY, 1Ba
pSKY — 32 cTaHoM apyroi. [oss TabJmii 103HAYATH JiiTepaMu ¢, b, ¢, d.

Ko sKiCHI o3Haxy MaloTh Giiblle JBOX Kiacip (rpagatiil), TO BHKODH-
CTOBYIOTb 0ararToriibHy KOpeisiuiiiny Tabiuio, sKa CKiaaacTbes, BIANOBIIHO,

3 JEKiLIbKOX PSUIKIB Ta CTOBIIILIB.

TETPAXOPHUYHUNA MOKA3ZHUK 3B’SI3KY

3a J0MOMOIOK MEmpaxopudnozo nokasnuka, abo xoegiyicuma acoyiayii,
aHaMi3yIOTh 73B’S30K MDK [BOMA AKICHHMM O3HAKAMH, KOXHA 3 SKMX MOKC
nabysary 1BOX crauis. O3HaKK TIPYUYIOThCA B UOTHPHIIUIbHY TabJHLO.
[Moka3HUK 3B A3Ky PO3PAXOBYCTHCS 38 HOPMYIOH:
ad —bc
. (10.27)

Jla+b)(c+d)(a+c)(b+d)

ae r,— '1‘C'I‘pﬂX()pl'1‘1Hl/(l'vi HOKA3HUK '}B.ﬂ'jKy'. a, b, ¢ d — vactorn B KJITHHAX

JOTHpHIlLIbHOT Tabsnul.
Terpaxopuunuii HOKa3HUK 3B'#3KY 3MiHioerses g —1 no + 1. HMoro
CTAaHJapTHA [I0XHOKA:

s =l-n (10.28)

ry \/’-’— °

ae n — obesr BuGipKY.
BiporiaHicTs 1, OUIHIOETLCA 32 IOIOMOTOK0 KPHTCPItO x~
5 ‘
xX=nr,. (10.29)
: cn =0 B e ) 2 T ,
Hynbosa rinoresa Hy: py=0 BLAXHISETLES, AKIHO X‘bm_zx,“m (rabn. 19 o
JaTtKa) JUls IPUIHATOro PIBHS 3HAUYILOCTI Ta YUCTIA CTYICHIB cBoGOM df = 1.

Hynbosa rirore3a 3aJMilacThCsl YHHHON, AKIIO Xiym. < X;m—m_.
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bIOMETPIA. 1. Hopiensauns 2pyn i ananiz 36’ 43Ky

10, Kopensyiiiniyit anais -

BiporiagicTs TeTpaxopU4YHOro [MOKa3HUKa 3B’ 43Ky TaKOX MOXHA OLIHUTH 32
TOIIOMOTOM0 t-kpuTepito CThIoIeHTA!

nn-2 (10.30)

Hynsosa rinote3a Hy: py=0 BIAXWIAECTECH, AKWIO fpaxr = tasn (Tabn. 3 Jlo-
jaTKa) [ 4Kucia CTyneHiB cBoGoad df = n — 2 Ta NPUHHATOrO PIBHS 3HAYYILO-
“Ti. SIKINO fpaxr. < trasn s HYJIBOBA IiIIOTE3a NIpHiiMacThCA.

Opuxaan 109

Byno nposeseHe AOCHDKEHHSA, Wifk AKOro — 3’ACYBaTH, YH  MOXH2
HABMUIATH CTIAKICTH A0 Ipuity npuitManuaam Bitaminy C. Byno cdopmosano aBi
pynu BunpoGysasnx 1o 30 oci6. I'pyni A BUPOJOBX TPHOX MICALIB JaBAH 110
250 mr Bitaminy C y aess, rpyml B jgasann nnaue6o. Y rpyni A Ha rpui
anenyxano 10 ocib, y rpymi B — 15. U icHye 3B7S130K MDK HpPUAMAaHHIM
sitaMidy C Ta 3aXBOPIOBAHICTIO Ha Tpun?

Po3B 'sa3anus
DopmMyeMo yoTUpHITibHY Tabmmigo (1abin. 10.9).

Tabauns 10.9. Pozpaxynku ao npukiagy 10.9

3aremyxanu Ha He 3anenyxanu b3
rpun
Ipyna A: sitamin C @ 0 20 rbi 30
I'pyna B: 6e3 gitaminy C © s s erdr 30
s ‘ @+ o5 ®rdi 35 m 60

O6UYHCIKEMO TETPAXOPUYHMIA TOKA3HUK 3B’ 3Ky F, (10.27):

_ ad —be _ 10152015 47,

Ja+b)(c+d)(atc)(b+d) 30-30-25.35

Hepesipaemo HynboBy rinortesy: Hg: pys=0 (upuiimanus sitaminy C wHe
[UIMBAE Ha 3aXBOPIOBAHICTE HA I'PHIT).
1.. BuxoplicroByemMo KpuTepii xz (10.29):

2

X~ =nr, =60-0,17=10,2; df =1;
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2 . ; . .
>.y- - uyneosa rinoresa Hy: .ps = 0 BioxuwiseTbes.
dakT. Tab1.

2. Bukopucrosyemo t-kpuTepiit (10.30):

rAln—2 _ 0,17:/60-2

= = =1,31;
J-r2  J1-017
df =n—2 =60-2=58;
< t,,s, » HyasoBa rimotesa Ho: p4= 0 3anu11a€ThCs YHHHOIO, HA NAHOMY

tnbak'r‘
06cs31 10CTIKEHHS 3B’ 430K HE JIOBEIEHUIA.

BucHoBoKk

[TepesipKa HyIbOBO rinoTe3y 3a AOIOMOIOI0 Pi3HMX KpuTepiiB Aana Heol-
HO3HauHMIl pe3yiasTar. Y n0oAiBHHX BUNAAKaX BApTO HAjaBaTH nepesary Ginbiu
[IOTYXKHOMY METOy, AKMM € TOi, KOTPHIA [03BO/AE BiAKMHYTH HYJbOBY Fifo-
Tesy. A/CKBATHUM KPHTEDICM y [bOMY BHUAKY € HElapaMeTpuuHuil KpUTCpii
%, 3 JIONOMOIOK SKOTO HyJIbOBA FiIOTE3a BIIXHIIACTHCS, | POOHTLCS BUCHOBOK,
1o npuiiMants Bitaminy C BIPOriHO 3HMKYE 32XBOPHOBAHICTEL Ha TPUIL.

MOJIXOPUYHUI TMOKA3HMK 3B’SI3KY

32 JONOMOIOK HOMIXOPUYHOLO NOKA3NUKA OUIHIOKTh XapakTep 38 A3Ky Mk
ABOMA SKICHMUMM O3HAKaMM, WO MapTh Oliblic gsox cranis. O3Haku rpyy-
1oThes B Garatoniibhy Tabinwo. [ToniXxopu4HHiA NOKa3HUK 3B’A3KY 00UMCIO-

erhes 32 HopMysI0I0:

P

(nJ — l)(n_‘ - l)

~ YaCTOTH B OKPEMMX KILITMHKaX OaraTominbHoi

(10.31)

e ZZfo .
TabiuL, Zf‘ , Zj‘, ~ CYMHM Y&CTOT 32 PAAKAMH 1 CTOBILAMM OaraTonibHOI
tabuuul, 1, Ta 0, — YHCEIIBHICT IPYIl 33 PAAKAMH | CTOBIILSIMHM TabinLl.
BiporigsicTs NoJiXOpUYHONO OKA3HHKA 3B’A3Ky OLUIHIOIOTH 33 [0fIOMOLOM0
. . 2
Kpitepiro
2
=Ng°, (10.32)

ne N — 3arajibHa CyMa 4acToT, abo obcar BuOipku.
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TOMETPIA, 1. Hopignanus 2pyn i ananis 36 533Ky

10. Kopensuiiinuii ananis

2

Sxkmo . 2 ¥’ (rabm. 19 Jlomarka), Hyas0Ba riloTe3a PO BACYTHICTS
B'S3KY BLOXWIAECTHCH 1A MNPUHHATOre PIBHSA 3HAUYLIOCT] i YMCNa CTYNEHIiB
Boboau df = (n,— 1)(n,— 1).

3acTOCYBaHHS KpUTEpilo Y € NPaBUIGHUM, SKIO B KIITMHKAX KOPEIS-
ifiHo1 Tabnuill MICTHTLCA He MEHLIe 5 jiar, a 3arajbHe YMCI0 CHOCTEPEKEHD He

tene 50.

INpuxnapg 10.10

HauionansHuif ck1az 4onOBIKIB T2 KIHOK, skl Opanu uutob y 1985 p. y micTi
{MeNbHUIBKOMY, HageeHo B Tabmuyl 10.10. Yy icHye uuiobHa acopTaTHBHICTD
a Hal[IOHAJIBHICTIO 200 3a L€l 03HAKO0 WIH6KM GOPMYIOTECA BUIIAAKOBO?

Tabanus 10.10. CtpykTypa uuio6is 3a HaIIOHATLHICTIO

Kinku
HauioHanbHicTh
Ykpaiukn Pociauku [Tonsxn €apeiikn binopyckn IHuri
YkpaiHui 369 59 18 2 4 0
- Pocisnu 88 29 5 0 2 0
w
'g [osisixu 9 0 2 0 0 0
2 Capel 4 3 0 5 0 0
Binopycu 6 2 0 0 0 0
1 9 1 0 0 0 1

Poss’sa3anns
HysnboBy rimore3y «unmoOu 3a HaLIOHAIBHICTIO (OPMYIOTCS BHIIaJKOBO»
epeBipUMO 32 JOIIOMOrOK0 HOMIXOPHYHOIO [TOKa3HUKA 3B’ A3KY.

2 fxzy
‘ =) AL _|=
3 3% 33
369°

(369+59+18+2+4+0)(369+88+9+4+6+9) *
| 59°
(369+59+18+2+4+0)(59+29+0+3+2+1)

+...—1=1404.
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ToixopudHuii MOKA3HUK 3B’3Ky BUSHAYACTLCA 38 ¢dopmystoro (10.31):

v =\[ 1404 053,
(n,~1)(n, ~1) J(6-1)(6-1)

N — 3arasibHa cyMa yacToT, abo obesr Bubipku, N = 622.

Biporigsicts K oriHI0€MO 32 A0IIOMOTOKO KPUTEPIO X2 (10.32):

v} =Ng* =622-1,404 =873,29.

df =(n,~1)(n,—1) = (6-1)(6-1) =25.

Kiner > Yo, (0 < 0,000,

Hyibosa rinotesa npo BiACYTHICTb 3B 3Ky MIK HallOHATLHOCTAMH H0JI0-
BiKIB Ta KIHOK BIJAXHIIACTHCA.

BucHoBOK
HaifioHANBHICTE BILMBAE Ha BUOIp LUIOOHOTO HapTHEepa.

10.6. 3B’A30K MDK AKICHUMU TA KINIbKICHUMW
O3HAKAMMU

BICEPIAJIBHUN KOE®ILIEHT KOPEJISILT

Bicepianbuuit koeditieHT KOpensuil BAKOPUCTORYCThCS [LIA OLIHKH 3B S3KY
Misk SKICHHMM T2 KibKicHiMH o3Hakamu. [Ipu uposMy sKicHa 03HAKa MOXKC MaTy
JBA ANBTCPHATUBHI CTaHM (HAPMKIAA, CTATh — HONOBIMA Ta KIHOYA, KOJID -
WOBTHil | 3eMcHuit), KibKicHa — Ge31CpPCPBHUI Pl CTaHIB (HALPHIIIAL, Maca,
apict). Bicepianbuuii koedinicHT KOpesLi Po3paxoBycThes 34 dhopmyJol0:

X, — X .
Fpg == E L2 , (10.33)
s N(N—l)
Ze X, 1 X, — cepenni apudmeTnaHi KiibKICHOI O3HaKH B Tpynax 3 ajb-

TepPHATHBHUMM CTaHAM¥ AKICHOI O3HaKu; I, M, — UuCIo 00’ ¢KxTIB Y Ipylax, o
MOPIBHIOIOTHCA; N — 3arajibHe YMCO CIOCTEPeKEeHb, N = 71 + 1) § — CTaHApTHE

BiAXMIECHHA KUIbKICHOT 03HAKU st Beiel BUOIPKH.
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IMETPIA, 1. Iopisuanns 2pyn i auanis 36’ a3ky

10. Kopenayiinut ananiz

BicepianbHuit koedilienT Kopesil 3mMinoeTses BiL — 1 10 + 1.TIpu r,=0
S30K BiACYTHil. 3HAK IIpH LbOMY IIOKA3HHKY 3HAUEHHA HC MAcE. BiporigHicTs
5ipkoBoro GicepiaibHoro koedilieHTa KOpeALil OUIHIOETECST 38 JONOMOTOI0
putepito CTBIOACHTa IPU YMCIL CTYTIEHIB cBoGoau df = N - 2:

N-2 (10.34)

I=Ty "1‘:75‘ :
BS
Hpn tgecr 2 trasn, (tabn. 3 JlonaTka) Hy/jboBa rinoTesa 11po BIACYTHICTb
13Ky MiK 03HAKaMu (Y FeHepasIbHili CyKyIHOCTI Koediuient Kopesiii Jopis-
ye uymo — Hy: P, = 0) BiAXHIAETHCS Ha IIPUItHATOMY piBHi 3HauymocTi. [pu
wr < lagn HyaboBa rirotesa Ho: P = 0 2a1MIAETbCA UMHHOK, KOedILIEHT

pessiLiii BBAKACTLCA HEBIPOTLIHUM, 3B’ 530K MI% O3HAKAMM HE JIOBCAEHHMH.

Mpuxmnan 10.11

3riHO 3 AAHMMH, O HaBexeHi B Tabn. 10.1, yCTAaHOBUTH, uu € 3B7130K MiXK
ATTIO 1 3DOCTOM CTYACHTIB.

PoszB si3aHHA

CTaTh — SIKICHA O3HAKa, 3picT — KinekicHa. [TosHauMMO 3picT K O3Haky X.
[HMMO 3B'SI30K MDK O3HAKaMu 3a JONOMOTOI OicepiallbHOro xoedinieHTa
pessii.

O6caru Bubipox: 1, = 15, n g, =20.
N = Huoy + Ay = 15 + 20 =35.
Cepejini apH(pMeTHUHI 3pocTy B 000X TpyIax:

_2x 2704
X, == ="— =1803:
n 15
x 3
g o XF_ 308
: n 20
CraHnapTHE BIAXMIIEHHS!
[ 2
v e E
N N
2704 +3308)°
= == (488246+547758)—(———?5———) =9.73.
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Tatoauus 10.11. Pozpaxysku go npukiany 10.11

Ne Xuon Xoxin o X i
1 181 164 32761 26896
2 178 165 31684 27225
3 182 160 33124 25600
4 160 174 25600 30276
5 187 167 34969 27889
6 193 161 37249 25921
7 184 164 33856 26896
184 165 33856 27225

9 175 169 30625 28561
10 178 175 31684 30625
b 184 165 33856 27225
12 184 155 33856 24025
13 174 172 30276 20584
14 185 164 34225 26896
15 175 172 30625 29584
16 166 27556
17 160 25600
18 159 25281
19 158 24964
20 173 29929
Cyma 2704 3308 ‘ 488246 547758

Bicepianpuuii koediuienr kopenaii (10.33):

_ 18031654 [ 1520 _ (97

9,73 35(35-1)

Tys

Ouinmo Biporiaicts KoedilleHTa ryo 3a JOLOMOIow t-kputepito (10.34):

N-=-2 35— :
= N = 0,77 -—}—-—2—; = 6.9%,
1—r 1-0,77°
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METPIS. 1L [Jopienanna epyn i ananis 36 3Ky
tpar. > traon P = 0,001). Koediuient kopensuil BiporigHuii.
HynboBa riroTesa npo BiACYTHICTb Y reHepaspHill CYKYNHOCTL 3B'S3KY MDK

rrio i3poctom cepea cryaentis (Hop, = 0) BigXungcThes Ha PiBHI 3HA-

jocti p < 0,001.

BucHoBOK
Mix 3pOCTOM CTYHEHTIB 1 IXHBOKX CTaTTIO icHye 3nauAmMil 3B’H30K, AKWH

icyeThes GicepiajbHuM KOeLICHTOM kopensuii 7y = 0,77.

.7. KOHTPOJIbH! 3ABOAHHA

Koediwient xopensuii TlipcoHa cKiajiaerhes i3 IBOX YaCTHH — 3HAKA H M-
ota. Y sKMX MeKax posrainoBasi sHauenns r? Sk 3Hax Koe(IlenTa XapaK-
Tepu3ye CriBBiABOMICHHS O3HaK? SIKy {HPOPMALLIIO BH OJIEPIKYETE BIJ HHC-
JIOBOTO 3HAYECHHA I

. Tlpu siKMX yMOBAaX 3aCTOCOBYCTHCS koediuicHT kopeauii TupcoHa?
Koediient kopemsnif Criipmena?

 STkuMy 3ac0o6aMy BCTAHOBIOIOTHCS 3B 3KH MUK SKICHUMH o3nakamu? Mix

KibKiCHUMY Ta SxicHuMH?

{. Bu ojepKay 3HaUCHHA KOC(ILIEHTA kopensinii ipcona r = — 1,04. 1o e

CBIIYMTD [PO 3B'A30K MK O3HAKAMH?

5. 3mauends koediuienta kopenauii Hipcona r=0.45. Cxuibky 1ap AaHuX

HeoBXiAHO, Wob 1is KOpensaliis po3rsjanacs ax gocrosipua nipu p = 0,057

6. Slkuii 3 HaHuX Koe(iUeHTIB XapakTepusye HalicuabHimuii 3s'ssox? Haid-

cnabxkinn?

a)—-0,71; 6) 0,08; B) 0,62; ) —0,12.

7. 3rigHo 31 CHOCTEPEXNKEHHAMH, SKI HPOBOAUIUCS HA nporasi 20 pokis,
koedinient kopeaswii [lipcona MiK BPOKACM [IMUCHHLL | KINbKICTIO OCIHHIX

onais popiHioe — 0,629. U MoKHa BBAKATH 38’ 430K J0OBEJCHUM?
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10. Kopensayitinui auaniz

8. Koediuient xopensauii ITipcona mix rmoxasuukoM iHtesexty IQ i msua-

KICTHO YMTaHHs, wo ofepxanuil Ha 160 donosikax, gopisHioe 0,61. Uy
1CHY€ 3B'I30K MiX IIMMH IOKazHuKamu? ‘

9. KoediuienT xopenauuu [TipcoHa Mixk Macoro 1 3pocToM, ojepkaHuil Ha 16

ocobuHax, gopisHioe ~0,08. I1lo MOXHa CKasaTH PO 3B'A30K MK UMMHK
o3HaKaMu?

10. Koediuient xopenauii [TipcoHa Mix po3MipoMm Knaaxu y NTaxiB i Macoro

OTALIEeHAT, oJepxaHuid Ha 73 cnoctepexeHHsx, aopisHioe —0,38. Yu icHye
3B'130K MIK LIMMU [IOKa3HUKaMHK?

11. ]l nalieHTiB KJIIHIKM BH3HAYAIK BMICT INIIOKO3M | remornobGiny y cu-

poBaTiil KpOoBH (Mr%) Ta CUCTOJIUHUIA KPOB'SHUH TUCK (MM. PT. CT.):

BicT ko3, % BwicT xonecrepony, Cucroniununii KpoB’SsHUH THCK,
Mr% MM.PT.CT.
107 199 102
145 267 138
237 272 190
91 166 122
185 239 128
106 189 112
177 238 128
120 223 116
116 279 134
105 190 104
109 240 ' 116
186 209 152
257 210 134
218 171 132
164 255 130
158 232 118
117 147 136
130 268 108
132 231 108
138 199 128

a) Busnaure koediuieHtn kopenauii ITipcona Ta koediUicHTH 4acTKOBOT
Kopeauli Mixk: BMICTOM [JIIOKO3M 1 BMICTOM XOJIECTEPOJIY; BMICTOM IJIHOKO-
L , .

34 1 KPOB'SHUM TUCKOM; KPOB’IHKM THCKOM 1 BMICTOM XOJIECTEPOIY.
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6) Busnaute Koedil{ieHTH 4acCTKOBOI KOpeaslil MDK THMH K [apaMH
03HaK, o i B 3aBJaHHi a). [TopiBHANTe OTpUMAaH] 3HAYCHHA.
8) Busnaure KoedillieHTH MHOKHHHOI KOPEALIT MK 1aHUMH O3HaKaMH.

2. B apamizax KpoBi Bu3Hauajl 4HCIO epUTPOLMTIB X (MJIH/MI) 1 BMICT
reMoriobiny y (Mr%). BusHaute xoedinieHT KOPENALII 1y, OLIHITE HOTO
BiporigsicTs, 3pobiTh BACHOBOK IIPO HasBHICTE 3B 43Ky MDK O3HaKaMH.

x 42 45 37 42 39 44 31 28 37 36 34
87 90 97 96 92 94 71 70 72 76 71

v
x 33 36 33 41 33 35 33 3l 33 37 39
y 82 78 82 31 82 77 80 82 79 84 75
x 35 33 31 33 37 39 43 38 38 38 42
y 7 80 82 79 84 75 82 79 87 87 87
x 39 43 38 38 38 42 45 37 42 39 44

y 75 82 79 87 87 87 90 97 96 92 94

3. Jln BCTAHOBJEHHS 3B'A3KY MDK 3MmicToM Gocgopy B IPYHTI X 1 3MICTOM
docdopy B 31aKOBUX POCIIMHAX Y HPOBEIEHO 9 aHami31B:

X 1 4 5 9 13 11 23 23 28
v 64 71 - 54 81 93 76 77 95 109

Busnaure paHrosuil koediuient xopenauii CriipMeHa, OUIHITL HOrO BIPO-
[iAHiCTb, 3p06iTh BUCHOBOK NPO HAsBHICTb 3B'A3KY MDK O3HAKAMH.

14. HaykoBe IOCIUKEHHS BUABMIIO TaKi JtaHi APO PaK JCTCHIB 1 HAIHEAL:

BinHowEHRA Pak nereHis

VYceworo
RO MATHRA JliarHOCTOBAHO He JiarHoCTOBaHO
He nansarts | 6700 6701
ITansTs 20 3279 3299
Yeporo 21 9979 10000

BusHauTe CTyHiHb acouiawii Mix MagiHHAM | PO3BUTKOM paKy JICICHIB.

15. BCTaHOBITh, UM iCHYE 3B’A30K MK (i3MUHOI0 aKTHBHICTIO 1 PIBHEM XOe-
cTepoty B KpoBi (auB. 1. 2.6, 3aBAanHs 16).
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| PEFPECINHUN
1 1 AHATNI3

11.1. OCHOBHI NOHATTA

Pezpeciiinuii ananiz — ue MeToj| OLLHKH 38’ 43Ky MDK 03HaKamu, UIO Bapilo-
0T, IKHH JI03BONAC BH3HAYNTH, K KUILKICHO MIHJETHCSA O/HA BEJIMUMHA B Mipy
3MinM iHmol. STkiio JBi 03HAKK 0B’ A3aHi MDK coDO010, TO 3a 3HAYCHHAM OHiE]
OBHAKH MOXKHA HICPCADAUHUTH 3HaYCHHS 1HIOT. Hanpuksiaj, SKU0 MU 3HaCMO, 110
3PICT i Maca TBAPHHI KOPEMIOKOTh, TO, 3HAIOUH 3DPICT, MOXHA CKIACTH YSBICHHS
upo Macy.

bylb-sKy 3a0eKHICTL MOXKHA HOAATH Y BHIUBLIL V= f(,\‘) LMy — 3aICKHA
3Minna, abo ymkyis; x — HesanexHa sminda, abo apeyaenm. Y Gionorii 3a
AOOMOTO10  PYHKUIOHANBHIX 3AICKHOCTCH  BH3HAYAKOTLCA  ClLIBBLHOLLICHHS
MK PISHUMH ITOKa3HHKaMM QlocHcTeM.

Ilpi craTueTHYHOMY 3B S13KY HEBHOMY 3HAUCHHIO OAHICT 3MiHHOT BijnoBinae
pO3NOOLT 3HAYCHb HINOT 3MIHHOL, SIKMH XapaKTepH3yCThCA YacTKOBOIO Cepei-
HBOW. TOMY CTATHCTHYHUK 3B’ 30K ONUCYETLCS SK 3AIEKHICTh YACTKOBHX CC-
PCIHIX Y BLi 3HAYCHB X.

3mina Qydkuii (y) npr 3Midl 0JHOrO Y ACKiILKOX aprymeHTiB (X) Hasn-
BAETHCA peepecicio. Perpecis BHPAKACTLCA 3a JONOMOrON pigHANG peepecil,
Ainits pezpecit, koeiyicnmia pespecii. IToKazsHUKK perpecii BKa3ytoTh Ha Xapak-
TEP | HAPAMOK 3AICKHOCTI MIXK 0O3HAKAMU, & TAKOXK JAI0Th YABJICHHA NP0 TC, K
3MIHA OFHIET 3 HUX 3aJIeKNUTh BiJ 3MIHM 1HWOTL,
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.2. NIHINHA PEMPECIA

Perpecis Ha3UBAEThCA AIHIINHOI0, SKIIO MPU piBHOMipHi# 3MiHi x BinOysa-
Cst piBHOMIpHa 3MiHa y. SIKIIO 3HAUCHHS O/Hi€l O3HAKH JIIHIHHO 3aJIeXaTh B1A
‘eHb {HIIOT O3HAKH, JIHiA perpecil siBjisie COOOK MPAMY JIHIKO. Pienauna
itiHoT pezpecii:

y=a + bx, (11.1D)
@ — OpAMHATA B TOUL NEPETHHAHHA siii perpecii 3 Biccio opauHaT, b — TaH-
IC KyTa HaXmily Aiii perpecii so oci abenme.
Koediuient b HasuBaeThes koediyicnmom ninitmot peepecii.

Jlinis perpecii

Ha ckamep-diazpani (iazpami po3ciioganiis) KOxKHA TOHUKA MAc KOOpAMHATH,
) Bi/ITOBI2IOTH 3HAYCHHAM [BOX 03HaK — x Ta y. Hepes alarpamy po3cioBanis
JKHa [IpOBECTH 6araTo JiHii, Wwo 301rarThCs 3 HANPAMKOM PO3CIOBAHHA TO-

K, K, Hanpuknaj, Ha puc. 11.1.

¥

./".
e .
P . Lt
VAR 4N ’,
7 . v
/-. . ./
A Lo
. 7

B C .

Puc. 11.1. Jlinis perpecii #a cxarcp-aiarpami

Jlinisn A posraiiosana 1063y TOUOK BEPXHBOT HACTHHM jlarpamu, aje Bij-
vieHa Big swkHix Touok. Jlinis C npoxoiMTh nobnu3y HWKHIX TOHYOK, aje
JianeHa Bij BepxHix. O6uaBI 1i JiiHiT € HEOAHAKOBO BlINAICHUMH BiJ pi3HHX
yuok poscitopatiss. Jlidis B mpoxoauTh Tak, O TOUKM 3BEPXY i 3HM3y € piB-
oBimnaseHuMy Bia Hel. Ll miHia HazuBacTHCH ainicro peepecii. Ue enuna JiiHiA,
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11. Pegpeciitmii araniz

AKa JIOKHUTh TaK, Wo repedyBac Ha Halibamxgil BijcTani Bij YCIX TOYOK po3ci-

tosauus. JIiHis perpecii NOBMHHA MPOXOMNTH 4Yepe3 jiarpamMy po3CiFOBaHHA Tak,

Wwob cyya keadpamie eidcmanie Bi Hel 10 KOXHOT TOUKH 6Y1a MiHIMATbHOIW.
Jlinist perpecii BUKOPHCTOBYETBCS UI [POTHO3YBAHHS 3HAYEHb ) 3a 3Ha-

yeHHsMHK x. HuM TICHIUIE HA giarpami po3ciroBaHHA TOYKM 316paHi HABKOIO iHii

perpecii, TMM TICHIWE 3B’A3aHi O3HAKM X Ta y, TMM TOWHimMi nporxos. Ha
Aiarpamli po3citoBaHHs, M0 Ha puc. 11.2 a, Mix x Ta y icHye GiIbl TicHMI

3B’5130K, Hik Ha alarpami 11.2 6.

3

r=098

a

7

Puc. 11.2. Jum BupaxcHinicto ¢ Kopensiwyis, THM TICHIUIC HABKOJO Minil perpecii

3OCCI)C}DKCHi TOYKH

[Tpu nosmriBHOMY 3B’A3Ky MK O3HaKamM Jikin perpecii yrsopioe roctpuii
Kky1 3 Biccto abeunc (puc. 11.3 a), koediuicur perpecii b > 0. Y uboMy Buiaiky
UPH OUILI BHCOKMX 3HAYCHHSX X HPOTHO3YIOTLCS OLibII BHCOKI 3HAUCHUA V.
[pn HeratnBHOMY 38’M3KY liHiA perpecii yTBoproe Tylnit KyT 3 Biccio abeumc
(puc. 11.3 6). xoediuicHt perpecii b < 0. ¥V upoMy BHNAAKY Giibll BUCOKHM
BHAUCHHAM X BUINOBIIAKTE HIKYI 3HAUCHHS Y.

v

’.:0'0’

¥

b0

o

Puc. 11.3. Hanpsamok Haxuiy ninii perpecii

&7
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Ha puc. 11.4 momano ABi ainii perpecii 3 MO3UTHBHHM }TaXPUIOM.. i ninii
yTh pi3Huii IporHo3. KyT Haxuily BUSHAUAETBCA THM, l.{aCKlJIIlal(.I/I 3M1H}0€T.I>CS{
A 03HaKa NPH 3MiHi iHIOI O3HAKK HA OJMHMLIO BHMIDY. JliHis perpecn.Ha
11.4 @ mae Takuii HaXwi, WO NPH 3MiHi O3HAKM X HA ONMHHMIIO BUMIDY
aka y 3Minwoersca Ha 0.5 omuuuii BuMipy. Jlinis Ha puc. 11.4 6 3Ha4HO

Tita: npu 3MiHI O3HAKM X Ha OJMHHMLO O3HAKA Yy 36iTBIyEThCA Ha 2 ofu-

.

y
by<b, 2

Puc. 11.4. Haxun niuiit perpecii

Ha puc. 11.5 yci ninil perpecii MalOThb OHAKOBMH KyT Haxuly, ajle fepua
PETHHAE BICh OPIMHAT Y HyNBOBi Touw (@ = 0), Apyra -y TOHUI + 3 (a=3),

ers — y Touui - 2 (a = —2).

y Y
a>0 a<i
2 Ir
! 0 1 2
x T x ! g
a o 6

Puc. 11.5. Touku nepeTuHanss ninii perpecii Ta oci OpAUHAT
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11, Pezpecifinuii ananiz

Cxnananns piBusHHs ginilinol perpecii

PiBHsiHHA perpecii mokasye, sSKMX 3HaueHs Oyae HaGyBaTH OJHA O3HaKa IpH
KOHKPCTHHX 3HAYCHHAX iHIIOI. 3HaueHHs Koegiyicnma Ainiinol pezpecii b 06-
YUCIIHOETHCS 33 GOPMYIIONO:

s,
b =r—, (11.2)
X
s.\’
e r — koedilicHT KOpensuii, s, 15, — CTAHIAPTHI BiXMICHHS O3HAK Y Ta X.
3HaueHHs a 0OUHCITIOETHCA 32 (POPMYIIOH:

a=y-bx, (11.3)

Je Y Ta X — cepesHi apudMeTHUH] 3HAYCHHS O3HAK X T4 .

NMpuxnan 1.1

Y pe3yibTaTi BUGIPKOBOIO A0CHIKCHHS BCTRHOBJIEHO, WO KoedillieHT Kope-
JIAUIT MDK KITBKICTIO FOAMH Ha THXKACHD (X), WO CTYACHT NPUCBAYYE CAMOCTIi-
HHM 3aHSTTAM, 1 cepennim Gasom B cecito (y) cknanae r =+ 0,98. Y cepeinbomy
CTYIEHTH 3alMaloTbcs No 22,86 rofMHU Ha THXKACHS, CTaHJapTHE BIUXHUJICHHA
wiei Benuunnn — 12,20 rogunu. Cepeans ouinka — 2,71 6ana, il craHuapthe
BlAXuNeHHs — 0,69 Gana. Ckinbku 6ailiB ofepx aTh CTYJACHTH, IO 3afMAIOTHCS
1o 37,22 1 8 ronud Ha TkIeHb?

Poss sazanus
O6unciumo koediuicHT perpecii (11.2):

s,
b, =r-+=0098 0.69 =0,06.
’ s 12,20

x ?

O6uKciInMo 3Hauenns a (11.3):

a=y-bx=271-0,06-22,86=1,34.

CxriazieMo piBHAHHSA JiHINHOT perpecii (11.1):

y=0,06 x + 1,34.

Lle piBHAHHA MOXHA BUKOPHCTOBYBATH /UL POrHO3Y 3HAYEHB Y 3@ 3HAYEH-
HAMY X. BuplimBIun ue piBHAHHA ans x, wo gopisuioe 37, 22 i 8 roauu, oaep-

KHMO BIAMOBIAHI OUIHKM: NPl CTYACHT OfepxkuTh 3,56 Gana, Apyruii CTY-
JCHT — 2,66, tperiit — 1,82,
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BiporiguicTs perpecii. CTan1apTHa noxulka. Josipund iHTEepBa

BUKOPHCTOBYBATH PIBHAHHS perpecii /s AOCTOBIPHOTO IIPOTHO3Y MOKHA

BKU B TOMY BHIAJIKY, SKIIO KOediieHT KOpeJsLii CTATHCTUYHO BIPOTIIHAH.

Cmandapmna noxubxa npozro3y NOpIBHIOC:

s.=sNI=rt, (11.4)

b
— CTaHJAapTHa HOXHGKa [IporHo3sy, r — KOC(l)lU,lCHT KOopeJsil.

Syx

SIKuio r = 1, NporHo3 6e3MOMHIKOBHIA

s, =s1-1"=5,-0=0. (11.5)

yx

Skwo r = 0, TO MOKHA CKa3aTtH, [0 3HAYCHHA Y BApLIOE B MEXax Sy

s :s\,\ll—()zzks"‘gl:sv\,. (11.6)

»X .
YBA€THCA 34 B1JOMORO

VcraHOBNeHHs dosipyozo inmepsaity (puc. 11.6) sind N
yEs,.

eMOI0: KpaiiHi NPOrHO30BaHi 3HAYCHHS PO3TALLOBAHL y MEXAX
i ; 9%-ro — y+2,58s
18 95%-ro posipuoro intepsary — y+ 1,965, s 99%-ro = y I =985,

15 99,9%-ro — ¥ £3,29s .

y ~

.
Jtinis . e /
erpecii T T . -
perp i
. sas -
I
- -
[ 99

LA Mewxki

- v AoBipyoro
“r inTepraty

X

Prc. 11.6. Jlinis perpecii Ta 10BIpuKi 1HTCpBAL

i acki I, 110 OL{IHKA CTY-
ITosepuimocs g0 npukiaay L1.1. HackijibkH MM BIIEBHCHI, 11O OLf y

. , 9
(eHTa, AKUIl NPUCBAUYE HABUAHHIO 37 rOAMH HA THXICHD, cknage 3,56 6ana’

\ GCOJIFOTHOT BIEBHEHOCTI, [0 BiH ONCPKNTH CaMe TaKu HaJ1, 3BMUBIHO, HEMAE.
¢ [OBHHMil, [POTHO3 IEBHOIO MIPOLO € TIOMHUJI-
pexnwit = 0,98, a Takox

(11.4):

JCKLUILKHK 3B 130K M13K O3HAKaMU H
<OBUM. BHKOPHCTOBYFOUH 3HAUCHHA koedilieHTa KO
saucHHs 5, = 0,69, MM MOXKeMO 00UMC/IUTH CTaHIAPTHY NOXKUOKY IPOrHO3Y

s, = s Nl=r* = 0,691 -0.,98 =0.14.

o0

11. Pezpecitinuit- ananiz

BrxoprcToByoun CTaHaapTHy NOXHOKY MPOrHO3Y, BU3HAYMMO PO3MaX MOXK-
JAHBUX 3HAYCHb, Y AKOMY 3 NEBHOK HMOBIPHICTIO MOX€E ONMHUTHCH OLiHKA Y.
Crynenr 3 imosipricTio 95 % onepxuts Bin 3,29 no 3,83 Gaia, 3 iMOBIpHICTIO
99 % — Bin 3,20 1o 3,92 Gana i 3 imoBipHicTio 99,9 % — Bix 3,1 no 4,02 Gaia.

* k%

Hpuitomu, 10 TyT HABEACH], € KOPEKTHUMH, SKIIO TOTPUMYIOTHCS YMOBM:

I. O6uasi o3Haky NepeGyBAIOTL Y AiniGnIl 3anexcHocmi ofHa Big oxHoL. Jligis
perpecii B 1bOMy BUIRJKY € IIPIMOIO.

2. O0niBI O3HAKM PO3NONIIAKTLCS HopMansio. SIkmo posnonin ogsiei a6o
000X O3HaK PI3KO BIAXHIACTHCA BiJl HOPMAILHOTO 32KOHY, NPOrHO3 Gyac Hempa-
BHJILHUM.

3. Posnoain 060x o3uak ¢ onsopinuum. e o3uauae, o Bubipkosi gath Ha oci
OpAMHAT AlarpamMH PO3CilOBAHHA MAIOTh OJHAKOBHH CTYIiHb BApitOBAHHA 110 BCii
oci. Ilpy upomy noxubku 1POrHO3Y MATHMYTh OAHAKOBE 3HAYECHHS BIIPOJOBK
JUHIT perpecil.

11.3. HENIHIMHA PErPECIA

Perpecist HasuBacTbes neainiiinoio, KO NpH PIBHOMIPHIN 3Mini x BinGy-
BACTLCA HCPIBHOMIpHA 3MmiHa y. Heniniiini 3anexuocti MoxyTts OyTH onucasi
BIAMOBIIHMMH PIBHAHHAMH Ta 300paeHi y BUrIIs NiHii perpecit.

3ATAJIBHA CTENEHEBA ®YHKILIA

Cmenenesor Ha3UBacThCs HYHKINA, SKa MAC BUMIISLL
y=2x", (11.7)
e a — MIHCHE YueIIo.

Obuactb BusnaueHus, rpadik i cnocobu obuncicns crenenenot GpyHKuil 3a-
JICKATh Bill upupoau uucna a. lpu a =1 dgopmyna supaxae Jiniiiny 3a1cKHICTS,
npu a =2 rpadix € KBaapatuuHOO Napaboio, 1pu a = 3 — ky6iunolo mapabo-
Joto, upu a =—l — piBHOGIuHOW rinepGosioi, npu a < -l — CTENCHEBOK ri-
niepbonoro (puc. 11.7).
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J
y=x a Henapue
¢

a-napue

Puc. 11.7. Creirenena GyHKUA

Harnpurnaj, CTENCHEBOIO DYHKUICIO BUIHAYACTHCH JATeKHICTE MK cepell-
510 TPHBAIICTIO KMTTA TBAPHH 1 103010 LIKIUIHBOT PCYOBMHY, 1O BILIMBAE HA
CAHI3M!

dT" =C, (11.8)

d — no3a WKLAAMBOT peyosuim, T — cepe/ins TpUBAIICTD KUTTH, 1 1 C ~ eKe-

PUMCHTAJILHO BCTAHOBJICHI KOHCTAHTH.

I[TOKA30BA ®YHKIIA

Tokazoeoio HA3UBACTHCS QYHKLIA, K MAE BULJLAML
y=a'. (11.9)

@ — T103UTHBHE 4HCIIO.

O6s1acth BU3HAYCHHS GYHKLIT — BCS YHCII0BA BICh, 00J1aCTh 3HAUCHH — Gemiy
surisrix sucer Tpan 0 < a < | nokasosa dynxuis yoysac, nipu a > I 3pocrac
uc. 11.8 a).

Y 6ionorii 4acTo BUKOPUCTOBYETHCS [10Ka30B2 dyHKIisA, Y AKiH 4HCIO a J1o-

BHIOE OCHOBI HaTypaJbHOro jlorapudma e = 2,718:
y=¢". (11.10)

DUBA, IO OIUCYE L0 3AICKHICTh, HAZHBAETLCA CKCHONCIMOIO (puc. 11.8 6).
Hanpuioia, y 6akTepiil, HOMILLEHHX B OUTHMAIBHC XKHBHJILHC CEPCIOBHLIC,
10CTEPIraEThCS eKCHOHEHMHUL PICT YUCCABHOCTI, AKHI HE 3aJICKUTD BIA HLIb-

deTi OMyJIALT.
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11. Pecpeciiruni ananiz

a " 6 Y
0<ax<l1 a>1
y=¢
y=d
1
0 * ———"'/ ! x
0
Puc. 11.8, INokasosa pyHxuin
JJOTAPUDPMIYHA OYHKIIA

Jlozapugpmivna GyHKUIS € 3BOPOTHOO BiJHOCHO 110KA30BOI:
y=log, x. (1.1

OcHosa norapupma o — nosurusie uucio. [pu a = 10 norapudm uecar-
xosuil (Ig), npu a = e — varypanbHuii (In). O6nacts BU3IHAYEHHS Jiorapudmiy-
Hoi ¢ynkuii — 6e3uriy 1O3UTHBHUX YKCes, 061ACTh 3HAYEHD — YCA UMCIIOBA BiCh
(puc. 10.9).

Harpuxnan, iHTeHCHBHICTE YyT/IIMBOCTI B aHANI3ATOPHHX CHCTCMAX OpraHis-
MY B 3aJICKHOCT1 Biji CHIIM 110/IPA3HEHHS ONUCYEThCA 3aKoHOM BeGepa—DexHepa:

E=klgl+C, (11.12)
ne B — IHTCHCHBHICTE 4yTAHMBOCTI; / — iHTEHCUBHICTE noapasueHns; k, C — KOH-
CTAHTH.
y
y=log,x
a<l
‘ a>1
0 1 *

Pue. 11.9. Jlorapudmiuna pyuxuis
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4. KOHTPONbH! 3ABAOAHHA

_TloscHiTs 0¢OOAMBOCTI JiHil perpecii npy NpsSMOMY Ta 3B0POTHOMY 3B A3KY.

. JIist 4OTO BHKOPHUCTOBYEThCH NiHis perpecii?

. N - o
.V 4oMy MOJAra€e pisHUUA MK JIiHIHOKO T3 HEJIIHIMHOK PerpeCICra’

|V Ta6iHLi OpPEACTABICHO Jasi MO0 CrIOKHMBAHHA COJI | CHCTOJIIYHOIO THCKY

Kkposi. JIOCAIHUK BHBYAE, HACKIIBKH OB S3aHI 1[I O3HAKY 1 4¥ MOXKHA TOYHO

nepen6a'{mn TUCK KpOBi, CIIUPAKYHCH Ha piBCHb CIIOKHUBAHHA COJIL.

Ocoba JIeHHe CIIOXUBAHRA COTI CHCTONMYHHI THCK KPOBI
1 6,8 154
2 7.0 167
3 6.9 162
4 7,2 175
5 73 190
6 7,0 158
7 7,0 166
8 75 195
9 7.3 189
10 7.1 186
11 6.5 148
12 6,4 140

a) Bino6pasite cxartep-aiarpamy. Cknanite piBHsHHS NiHiliHOT perpecii.
[lepesipTe HynsoBy rinotesy Ho: f=0( = 0,01).

i i i s coni Oyac
G) Slkuii KpOB’sHMIl THMCK ~OYIKYETHCHA, AKIIO CIIOKMBAHH Yy

Jopisutosartk 6,37 7,67
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1 2 OUCTEPCIAHUI
AHAI3

12.1 TEOPISA QUCMNEPCIMHOIO AHARNI3Y

3ATAJIbHI IMOHATTSA

Hucnepciiinuii ananiz — cTaTUCTHYHUH METOM. MO JAC MOX/IMBICTD IOpIB -
HIOBATH KibKa rpytl. Meroj oepKaB TaKy Ha3By TOMy, 1O B HOLO OCHOBI
JICKHTH aHAII3 PI3HOMAHITHOCTI O3HAaK, HOKA3HHKOM AKOi ¢ AHCHEpCia (B aHIIo -
MOBHIH HaykoBiif Jireparypl Ueill MeTod HazusaeThes ANOVA — analysis of
variance).  MeTojl010rii0 - guctiepeiiiHoro  avanizy pospobus  P. dimep. 3a
JIOHOMOT 00 IMCHEPCIHHOIO aHaizy Po3E’A3YIOThL piski Haykosi 3azaui. Haliuac-
THLC JAMCHEPCIHHMI aHAI3 3ACTOCOBYCTBCS B THX BHIAAKAX, KOJM HCOOXiAHO
OUIHHTH CWIIY BIUIMBY (aKTOpa Ha O3HAKY. 3arajbHUM MCTOAMUHHM IPHITOMOM
YCIX BUUIB AMCHCPCIHHONO aHai3y € HOPIBHSHHS JACKUIBKOX IPYIl 33 pi3HO-
MaHITHICTIO 06’ €KTIB, 10 IX CKIaAaI0Th.

Y AMCHCPCIHHOMY aHali3l BAHBACTBCA PSJL HOHSTH. XapakTepucTika 06’ ckra,
U0 JIOCIHKYETBCS, HAIMBAETLCS PesVabAIAMUEHOI0 031aKol. BBAKACTLCH, 110
HPUYMHO PISHOMAHITHOCTL O3HAKW ¢ nesuuii daktop (daxropu), akuii opra-
HI3YHOT Y J10CILIDKCHHI BIATIOBIAHO 10 NPUIHATHX McTOMtiB. Dakmop — ue Gyb-
SAKWA BILWB (TEMICPATYPA, Yac, XiMiuHa PCHOBUHA, €KOJIOTIUHA CHTYauis Ta iH.)
YK CTAH OPraHi3My (CTaTh, BIK T4 iH.), PI3HOMAHITHICTb AKOI'O MOXC BILUIMBATH HA
PI3HOMAHITHICTH pe3ysbTaTuBHOT O3Hakn. Crynci aii dakropa HasuBalOTLCS
epadayisyu pakmopa (PIsHWIA Hac HOCHIDKCHHS, PI3HI 103U PEUOBKMHMU, pi3Ha
TEMIICPATypa, PI3HI FCHOTUINM Towo). HasBHICTs AckiibkoX rpajauiii taxropa —
HCOOXi/lHa yMOBa ILO/I0 NPOBCACHHS JHCIICPCIHOrO aHali3y. BUBYAIOUH BILIMB
XIMI4HOT DEYOBUHH Ha OPraHisM, pO3MISUAIOTLCA i pisui KOHLEHTpaLlil.

Ne]
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YMETPIA. 1. [Topignauns 2pyn § aHaiis 36 43KV

CHLLKYIOUM BIUTHB pajianii, Ha 00 €KTH AIIOTH PI3HUMM [103aMH BUIIPOMi -
yBanus. SIKIIO GAKTOPOM € PizHa eKOIOTiHHa CHTYaid, 3 if rpafauii mpuitma-
b Pi3Hi CTyICHI 3a0pyIHEHHS HABKOJMUIHEOTO CCPCAOBUILA. BBakaerbes,. 0
Hi rpagalil pakTopa HCOJHAKOBO BIUIMBAIOTH HA O3HAKY.

3a JONOMOTOI0 0OHOGAKMOPHO2O OUCHEPCIliHO20 GHANIZY BUBYAIOTH BILIUB
HOTO (haKTOpa, 33 JOMOMOIOK 060QDUKMOPHOZ0 AHANI3YIOTh BILIMB IBOX (haK-
piB TOWO. 3HAiNCHUI BILIUB ICHYE TLIBKH B THX yMOBAX, Y AKMX Oys oprasi-

paHui GakTop.

CTATUCTHYHHUI BIUIUB ®AKTOPA

34 JOMOMOIOK AMCIIEPCIHOrO aHajizy BHB4HAKOTh CIAMUCMUYHUL BRTUR
\KTODIB Ha o3HakH. Y Giosorii cTaTHCTHUHUK BIUIMB ey BlapisHaTH BT B13i-
oriunoro. SIKIMo QaKrop y3arai 3MIHIOC O3HAKY JKMBOIO 00'€KTa, IOBOPATE.
0 BiH unHHTH Bizionoriuny Airo. [Ipo cTaTUCTHHHUK BILIHB (dakTopa roBopATh
'MX BHIAKAX, KOMU BHABIAECTLCA, WO PisHi HOro rpajauil HCOJAHAKOBO BIUIM -
10Th Ha 03Haky. IIpo BiACYTHICTH CTATMCTHYHOIO BILIMBY (akTopa CBIAYUTD
[HAKOBA Jlif HA O3HaKy pi3Hux rpagauilf. CTATMCTUUHME BIUIUB BUABJIAETLCH
PI3HOMAHITHOCTI AaT, CEPEAHIX YH PI3HHLb. Haupuiian, Temueparypu 9, 25, 37
48 °C BHABISIOTE CHIbHMIl CTATUCTUUHUII BIUIMB HA BHXWBAHICTH JITUMHOK
’030LIM — BIACOTOK 0COOMH, O BHKWIHM, Y UHMX YMOBAaX PO3PI3HACTLCS;
temepatypu 109, 125, 137 i 148 °C. xoua i BUABILIOTE cuiibHuil diziono-
QHMil BIIMB, HIAKOFO CTATHCTHUHOFO BLUIMBY HC YHHSTH: NPWU BCIX TeMmrepa-
ypax rUHE OJHAKOBUIA BI/ICOTOK THUHHOK —~ 100 %.

Y aucHepCiiHOMY @HAii3l BUBUAKOTH TPH BAAH CTATHCTHHHMX BILIMBIB:
akTopianbHuil, BUNAIKOBHI 1 3arabHHUL @Daxmopiaabnuil 6nAUE — 1S BILINB
AKTOPa, HIO OPraHi3oBaHKUil | KOHTPORIOCTHCA B pociaipkenni. Ha o3Haky Iit0Th
¢ TinbkM opradizoBaHi daxropu, ajnc W 6ezJ1id 1HIIUX, SIKI HC BPAXOBYIOThCA
nocmimkerni. L[i GakTopy HA3UBAIOTBCA GUAAOKOBUAIL, a IXHIA BINMB — 6U-
GOKOGUN 6nALGOM. BOHM CTBODIOIOTH 3araiibtuil QOH, Ha AKOMY BiAOYBaCTHCS
ocmiokenns. YuM Giible (AKTOPIANLHUI BIUIMB BLAPISHAECTHCA BIjL BUIAL-
OBOI'O BILIMBY, THM CTATHCTHUHO GLIbIL JOCTOBIPHHM BBAKAETHCH Jist dakropa.
'yMapHHUil BIUIMB YCIX OpraHi3oBaHux 1 HCOPrani30BaHNX (HAKTOPIB HABMBACTHCH

A2AAbHUM BARAUBOM.
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12, [lucnepciiinuti anaaiz

JUCHEPCIMHMA KOMILIEKC

Hucnepciiinuti komnaexc sBase cobowo Tabauipo, y skiii oxkpemi cmocte-
pexeHHs (AaTié) poO3MOAUIEHI 3a IPyNaMH BIANOBLAHO MO rpajauiil ¢akropis.
KoMriieke Takox BKJIOYAE CepelHi apHMETHYHI AaT 3a KOXHOK Tpajialiero —
Yyacmrosi cepedni, 1 B yChbOMY KOMILIEKC] — 3a2anbHi cepeoH.

VY 3aneKHOCTI Bill YMC/a NPUIHATHX 10 yBard QakTopis, adcnepciiti KoMIi-
JIEKCH MOXYTh OYTU odnoghakmopHumy, dgodaxmoprumu Touo. SIKuo B ycix
rpajailisx ¢akTopa MICTUTbCS OFHAKOBA KINBKICTH OAT, KOMIIIEKC Ha3HBAEThCH
PpigHOMIpHUM, SKLIO HEOJHAKOBA — HepignoMIipHuM. PIBHOMIDHUI KOMINIEKC Ha
npakTHUi 6yBae CKIagHO OpPraHi3yBaTH, TOMY LIO B npoueci po6oTH okpeMi oco-
OMHM BHACHIJOK BUIAUKOBUX NPUYHH (XBOpoba, 3arubens) BUIYHAlOTHECH 3 aHa -
J3y, | KOMIUICKC, IO CMOYATKy 3ayMaHMi K PIBHOMIPHUIA, NEpeTBOPIOETLCS Ha
HEepiBHOMIPHHUIA.

[Mpu ¢opmyBaHHi AUCIEPCIMHUX KOMIUIEKCIB HCOOXIAHO JOTPUMYBATHCH
HACTYIHUX yMOB: (hakTopH, 11O AIIOTH Ha O3HAKY, MAalOTh OYTH HE3aleKHI OfUH
BlA ojHOro, a BUOIPKM, WO 3rPYHOBaHI B CTATUCTUYHMHA KOMIUIEKC, MOBMHHI
bopMyBaTHCs Yy BUNAAKOBOMY IOpAAKy. Jng cknagands mucrepciiHoro komm-
JIeKCY 1OTPIOHO PO3IOAUTUTH JAaTH 3a rpafauisMmu. [Ipu BHBUEHH1 KinbKICHUX
o3iiak 'y rpaaauii 3aHOCATLCA PE3YIIbTATH BUMIPY — damu. TIpH BUBYCHHI sKicHuX
O3HAK Y Tpajaui] KOMIUICKCY 3aHOCSATE 3d2aabHe HUCAO 06 CKmig, a TAKOXK YUCAO

06’ exmig 3 00CAIOICYBUHOIO OZHAKONK).

BAPIALIA BCEPEAMHI JUCNEPCIMHOIO KOMIUIEKCY

PosrisHemo npoctuif auciepciiiHuit Komiieke. [CHY0Th TpU reHeTHYHO Pi3Hi
aiHil nagtoxis: L, M 1 N. 3 koxxHol JiiHil y BUIIaAKOBOMY MOPAAKY B3ATO IO TPH
naokd  oaniel crari Tta Biky. s kokHOT TBapuuu GiKCyBaBcs 4ac
npoxo/pkeHns sabipuHty. Byno 1ocTasieHo 3ajady BU3HAYMTH BIUIMB cHaj-
KOBOCTI Ha LUBM/IKICTb BHKOHAHHA UbOIo 3aBJaHHs. DAKTOPOM y LbOMY BHIIBJAKY
€ CNaAKOBICTh, I'pajauisMy (GaxTopa — TPU FEHETUYH] JIiHII, JaTaMu — [0 TPH
NpoMipu B KOXHIH rpagauii. J{ucrepciitRuii KoMIuieKe — 04HOGpaKTOpHHI piBHO -
MipHu# (Tabn. 12.1).
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IMETPIA. 1. Hopisnsanns epyn i aHanis 36’ a3Ky.

Taoanus 12.1. 3pa3ok anucnepciiHoro KOMIUIEKCY

amauii ¢paxropa Hatu T'pynosi cepenni 3aranbHa CepesiHs
L .77 4 X, = 6
9 10 14 X, = 11 X =7
N 6 4 2 X, =4

IIpoananisyeMo Jati BeepeiuHi KOxHOT rpajauii (rpynu) i nobaunmo, o
HY PO3PI3HAIOTHCS. BHYTPIUIHBOIPYIIOBI PO3XOUKEHHS HE I10B’A3aHi 3 NOPOJ-
MH PO3XO/DKCHHIMH, TOMY W0 B MexaX ojHiel rpagauii BCi MAOKK MAKTh
¢y % camy chajkoBicTh. Cepejiti 33 KOXKHOK IPYINOt0 TAKOXK PO3PI3HATHCA.
HK BiIOOpaxKyoTh MDKIPYHOBI PO3X0/UKEHHS. Bel jlaTi rpynytoThes HaBKOMO
~anbHOT cepeinboi 3 KoMmruiexcy. Takum 4MHOM, YCEPCIWHI AMCIEPCIAHOro
MILIEKCY MOHa BUIUIMTH TPU THIM Bapiawil:

1. Brympiuinboepynosa eapiayis. Beepepdi KoxHo! BMOIpKOBOI rpyrin
peMi CHOCTEPEKEHHA BAPIIOI0Th HABKOJIO BUOIPKOBOT cepe/iHbOi.

2. Mixcepynosa eapiayis. Bubipkosi cepelHl Bapiloi0Th HABKOJO 3araib-
1 cepeaHbOl.

3. 3aeamsna eapiayin. OKpemi CHOCTEPEKECHHA BapllOOTh HABKOIO 3a-
1bHOT CEPEAHEBOT. T

SIKIO MIKIPYIOBa PI3HOMAHITHICTH NEPEBUILYE BHYTPILIHBOIPYIIOBY, MOXH2
BOPUTH [IPO PO3XO/PKCHHS MK Ipynamu. SIKUIO MIKUPYIIOBRA Pi3HOMaHITHICTH
TIEPEBHULYE BHYTPILIHBOIPYIIOBY, TO MIKIPYIIOBI PO3XODKCHHS BIICYTHI.

HYJbOBA TIHIOTE3A JUCIIEPCIHIHOIO AHAJI3Y

HysboBa rinote3a AMCIepciiiHOro aHaiisy GoOpMymHOCTHCA TAKUM YHHOM:
IKMOP He YUHUMb CMAnUCMUMHO20 enauey Ha osHaky. Lle o3Hauae, mwo pisui
aznauii GaKTopa HE BIUIMBAKOTL HA apiayilo o3Haku. IIpu upomy dakTop Moxe
ITH, Hanpukiad, Ha ¢isiosoriudi mnpolecd OpradisMmy, ane Upu pisHux
anauigx Qaxropa BiAOYBalTsCH 00HaKosi 3MiHM o3HakW. [Ipo crarMcTH4HUiA
7UB (hakTopa FOBOPATH y THX BHUIAJKAX, KOJIM BUSBIACTHCH, IO Pi3HI Horo

a[xaui'i HEOHAKOBO BIIJIMBAIOTH HA O3HAKY.
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12. ucnepcitinuii anaziz

SIkmo nosHauut rpynd (BuGipku) cumsonamu A, B, B, ..., To Bimmosinxui

reHepaisHi cepesii 6ynyTh nosHavatues [, , fg, Wy ... . [l1a BUsBIeHHS PO3-

XO[DKEHb MDK BUOIPKaMH TECTYEThCA HY/IBOBa IillOTE3a [P0 PIBHICTb reHepash-
HUx cepemnix: Ho: f, =, =p, =....

ITpunycTimMo, mo B HAac € Tpu BHOIPKH 3 AECATHMA CIOCTEPEXEHHIMH B KOK-
HIH. SKwo MK BUGipKAMM HeMae CTATHCTHYHO JOCTOBIPHMX PO3XOIKEHB, TO

HyJBOBA I'IIIOTE3a [, =, =[l, € NPaBHIBHOI, i PO3MOALI JAT y LMX TPbOX
rpyfnax Moxe BUIsAatH, sk Ha puc. 12.1. Sknio Bubipku poapisuswoTses, aaui
M'O>KyTL BUITIANATH, K Ha puc. 12.2, npu upomy W, #H, #H; — HyIbOBa
TLITOTE3a € HEIPaBUILHOIO.

X X XXX U, XX X X X
b XX XX X fl, XXX XX
B X XXX X Mg XX X XX

Puc. 12.1. Posnoain crioctepexeHb y TphOX Ipynax y pasi BiiCyTHOCT
03XOJKEHb MIX [PYII: irore =W, =
P Ji} 'PYIIAMH, HY/IbOBA IiIIOTE3a € [PABUIILHOK, [, =L, ={i,

A X XXX X W, XXX x %
b X xx o g Xxxx XX X
B X XX XXX Hp XX X X

Puc. 12.2. Posnoain ciioctepeskeHs y TPLOX IPyNax y pasi po3XoKeHHSs
MDX I'DYIIAMH, HYJIbOBA Fi0TE3A € HENPABUIIBLHOIO, My Flg #U,

SIKIIO HYIBOBA MNOTE3 UPABUIILHA, L, =L =i, , K y BANAAKY Ha puc. 12.1,
MDKIPYNOBa Bapiailis HE3HAYHO BIAPI3HACTLCA Bid BHYTDIUIHLOTPYNOBOI, Bipo-
TIAHHX PO3XOIKEHb Mk rpynamu Hemae. Ko HysboBa rinoTesa HerpaBHiibHa,
By #FUp #H, (puc. 12.2), Mibxrpynosa Bapiauis MOXe 3HaUHO IIEPEBHLIYBATH
BHYTPILIHbOIPYIIOBY.

Y XoAi IMCHEpCifiHOrO aHaMi3y OGYMCIIONTL IOKA3HUKH MiXK- Ta BHYTpiLu-
HBOI'PYIOBOIO Pi3HOMaHITTA. [Ipn 3HAYHOMY lepEeBULIEHH] MDKIpyI0BOT Bapiauii
Ha/l BHYTPIIIHBOIPYHOBOIO HYJIb0OBA [IMOTE3a BiAXHIACTHCA.
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YMETPIA. 1. Hopienanus epyn i ananis 36 43Ky

CTATHCTHUYHI KPHUTEPI JUCIEPCHIHOIO AHAJI3Y

Tlpu npoBeseHH] AucnepciiiHoro aHamsy, sk i mpu Oyab-fAKHMX HIIMX BUAAX

\THCTHYHOTO aHali3y, NOTPiGHO 3’SCYBATH, K POSMOAUISETHCH O3HAKA B TIe-
pajibHIll CYKYHHOCTi — BIANOBIAHO [0 HOPMANBHOTO 33KOHY HH iHaKILLE.
JANEKHOCTI BiZl XapakTepy pPO3NOAiLY 3aCTOCOBYHOThCH BiANIOBiAHI MeETOAU
criepcifHoro aHaiisy Ta CTaTMCTH4HI Kputepii. Sximo B reHepanbHif cyxyn-
CTi JOCI/UKYBaHa O3HaKa PO3MOMLIAETHCS HOPMAIBHO, 2[CKBATHUM € napa-
mpuunuti ducnepcitinuii ananiz (aus. n. 12.2). SIkio po3mojin aHani3oBaHol
HaKu B TCHepaIbHil CYKyIHOCTI BUIXMISETHCA Bill HOPMAIBHOTO 32KOHY abo
pakTep pO3MOAidy He 3ACOBaHMH, 3aCTOCOBYETLCH HenapamempuyHuil
cnepciiinuti ananiz (aus. 1. 12.4). V papameTpuuHoMy AMcnepciiHoMy aHaui3i
peBipKy CTaTHCTHYHOI rilOTe3d NPOBOAATH 3 JONMOMOroKo kpurepito Diue-
F. SIKu10 BUKOPHCTOBYEThLCS HellapaMeTpUuHUH aHani3, To BUOIp CTATUCTHY -
rO KPUTEpilO 3a7€KMTh Bijl XapaKTepy KOMIUIEKCY. SIKIIO KOMIUICKC piBHO-
pHUii, BHKODHUCTOBYIOTb KpHTEpii ®piagmana. Y BHNAAKY HEPIBHOMIDHOTO
MILIGKCY 32CTOCOBYIOTS KPHTEpiH Kpaciia—Youtica.

OPUHLMAIIN NAPAMETPUYHOI'O JUCHEPCIAHOIO AHAJI3Y

Cyma KBajpaTiB

Cyma xeadpamis SS (BiA aHIIL sums of squares) NOPIBHIOC CyMi BCIX KBai-
TiB BiAXWJEHb AT Bil cepelHboi apudmeruduoi: S§§ =Z(x—f)2. VY xoni
jcrIepciiiHOTO aHaizy po3paxoByIOThCS Taki CyMH KBaJpaTiB:

|. 3azanena cyma keaopaniie SS, XapakTepH3yC 3araibHy sapialio,
YAXOBYE BIAXUIIEHHS KOXHOI {HAMBIyanbHOI AATH Bl 3aTa/IbHOL cepeliHbOl.

2. Mixcepynosa cyma keadpamie SSy. XapaKkTepusye Bapiauiro Mix rpyna-
1, BPAXOBYE PO3XOKCHHS MDK KOXHOIO IPYNOBOK CEPEAHBOI i 3arajbHOIO
peAHbOIO.

3. Buympiwmbozpynosa cyma keadpamis SSp. Xapakrepusye BHYTPIIIHBO -
yYIOBY Bapiallito, BPaXOBYe PO3XOMKEHHS MK KOXHOMO IHOMBLAYaJIBHOIO

1TOX0 Ta il [PYIIOBOIO CCPEAHBOIO.
Ha puc. 12.3 6aunmo COIBBIAHOMIEHHS MK UMMH BETHYMHAMM: §S =SS, +S5S, .
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i n

fae> Xy X,

ss, sS,

;M

Xt X,

o
S8,

g

Pue. 12.3. CniBBiIHOLUEHHS 3araibHOI, CePeAHLOTPYIIOBOI Ta MIXXIPYNOBOT CyM
KBaJ{paTiB (JUis OJHOTO BUIIAJKY 3 YOTUPHOX BUOIPKOBMX IpyIl)

MixrpyroBa cyMa kBaapatiB SSy [I0Kasye, HAcKibKH JajleKo BIJICTOITh
KOXKHa [PYIOBa Cepe/iHst BLA 3arajibHOi cepeiHbol, a TaKOX HACKIIbKU JaleKo
BIACTOSATH OZiHA Bift 04HOT rpynoBi cepeani. Puc. 12.4 ¢ riokasye cuTyaliro, KOju
SSu riepeBULLye BiICTaHb Mi BUOIpKamu (MK BUOIPKOBMMH CepeaHIMH), a po3-
KWJI J3HUX € TAKHM BCJIMKHM, {0 BUOIPKOBI PO3IOAIIH He NepekpusaloTecs. Ha
puc. 12.4 6 3HaueHHs SS); MeHwe. MeHIIUM € H pO3KUA JaHUX cepen BUOIPOK,
(O TIOMITHO [IEPCKPUBAKOTHECSA, — IHTYITMBHO BOHM BHAAIOTHCA OiNbII CXOXKUMH,
HiX Ha puc. 12.4 a. Tlpn ubomy obuasi gactunu puc. 12.4 MawTbh OHHAKOBY
BHYTPILIHbOIPYITIOBY CYMY KBaapaTisB SSp.

M

L
X Y2 % X 4 y S X, Xy x,

58 §S s S5

gl
had M £

Puc. 12.4. Mixrpyiiosa cyMa KBaJpaTiB YOTUPLOX BHOIpOK

BHyTpiwHs0rpynosa cyma kpajpatiB SSp 10Ka3ye, HACKIIbKH J4JeKO Bia-
CTOITh KOXKHA iHAMBiAyalbHa JHaTta BiA rpynoBoi cepelHwoi cBoei rpynu. Uum
OiblI TOCTPOBEPLIMHHUM € BUOIPKOBUIN pPO3MOAUL, THM MeHiue SSp, 4uM OlIbLI
IUIOCKOBEPIIMHHUM € PO3MoAil, TUM Oinbuie 8§Sp. Puc. 12.5 imocrpye posxo-
[DKEeHHs 3HaueHb SSp npu noctiituiit SS),. Bubipkosi posnoainu Ha puc. 12.5 a s8-
JAI0Th cOOO0M0 AyKe rOCTPOBEpIUUHHI KPUBI, 3HaueHHs SSp mane. Ha puc. 12.5 6
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weHHs 5SS Ollblue, 10 BIAMOBiAAE MIOCKOBepIMHHIK (hopmi posnoainis. Yum
HIIC [1EPEKPUBAIOTHECS TOCTPOBEPIUMHHL PO3NOALIM, THM MeHHEe SSp, THM
bII IMOBIPHO, IO BUGIPKM PEACTABIAIOTE Pi3Hi FreHepalbHl CYKYIHOCTI.

AL oo

-— ———

ss, S8,

Pue. 12.5. BHyTpiluHsOrpynoBa cyMa KBapaTiB HOTMPbOX BUOIPOK

TakuMm uMHOM, 6ubipxosi epynu 3 6inbWOI0 IMOGIPHICMIO RPEOCMABAAIOMb
Hi cenepanwri cykynnocmi, konu SSyy éionocro senuxa, a SSg 8ionocHo mana.
Puc. 12.6 nemoHctpye ui BigHocuuu. Ha puc. 12.6 g BubipKoBi cepesHi Bis-
STh all€KO, 3HaYEHHS S5y, BeIUKeE. ‘

AL 22N\

X/ 2 ) 3 4 x Xy XX, X3 Xy
‘ el
1 SS“
ittt e -
SS S8,

Bl
Puc. 12.6. CniBBiaHOMICHHS BHYTPILIHLOIPYIIOBOT | MIKIPYIIOBOT CyM
KBaJIpaTiB 4OTHPLOX BUOIpOK

KoxHuii BHGIPKOBHIl pO3NOALL FOCTPOBEPIIMHHMIA, 3 MaIEHbKHM 3HAYCHHAM
;. AHali3 LMX AanuX, 6e3CyMHIBHO, IPUBEAE OO BLAXWJIEHHS HYJIbLOBOI rino-
¥ i BUCHOBKY TpO Te, WO BUOIpKU HajexaTb A0 PI3HUX FeHEepaIbHUX CYKYI -
-reil. Ha puc. 12.6 6 cepeani subipkoBux rpyn Giu3bki, 3HaueHHs SSy
1eHbKe. PO3NOALIN MIOCKOBEPIUKHHI, 3 BEJIMKUM 3HaYCHHAM SSp. AHani3 nux
iMX NpHUBele A0 BUCHOBKY, W10 BUGIPKH HajexaTh [0 OJHICI reHepanbHOl
CYIIHOCT.
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CepenHiif kBaapar

CyMa KBaaparTiB 3aleXHTh BiJ po3Mipy BHOIpKU: BoHa 36iIbluyeThCS 3 104a-
BaHHAM [aT. [1]o6 3pobutu MeTo HEdyTIIMBUM 10 PO3MIpy BUGIpKH, CyMa KB -
PaTIB «yCepeJHIOEThCA» — HOALNACTECA Ha 3HAYCHHS, LIO BiAoOpakye posMip
BUOIpkY. OTpUMaHa BEJIMUMHA HA3HBAETHCA cepeonim keaopamom MS (Bin aHriL
mean square), abo ducnepciero (s2 ), 1 Bl1A0Opaxye pi3HOMAHITHICTD, IO IPUNAJAE
Ha OJUH clleMeHT cratucThUynol ceobomu. Ilpu pobori 3 BUGipKaMu cepeowil
Kgaodpam PO3PAXOBYIOTh, PO3INOAUIAIOUM CYMY KBaJPATiB Ha 4YMCIIO CTYIEHIB
ceoboau (df ). SAKwo cepedniii keadpam PO3PAXOBYETHCS s PEHEPAIILHOT CYKYIL -
HOCTI, CyMy KBaJpaTiB IIOAUISIOTH HA 3arajlbHe YHMCIO BUBYEHUX 00’ ekTiB (N).
3arajibHa, MDKIPYHOBA T4 BHYTPILIHBOIPYIIOBA CYMH KBa/IPATIB [1€PEBOAATHCA, Bill-
[10BI[IHO, B 3araJlbHUM, MUKIPYIHOBUH Ta BHYTPIILHBOVPYIIOBUIH CEPElHi KBaAPATH.

Kpurepiii @iepa

[Ticitn pospaxyHKy cepejlHiX KBaApaTiB PoO3paxoBycThes F-kpuTepiil, 1o
JIOPIBHIOE BIJIHOLICHHIO MDKIPYIOBOIO CCPCIAHBOIO KBAAPATA A0 BHYTPILIHBO -
rpytioporo. Uum Olnbute 3HaueHHs F-KpUTEPIto, THUM 3 OinbWOK HMOBIPHICTIO

Mose OyTH BIAXWIEHA HyJIbOBA riloTe3d.

12.2. ONHO®AKTOPHUN NAPAMETPUYHUN
OVCNEPCIMHUA AHAMI3 KINBKICHAX O3HAK

HE3AJIEXKHI I'PYIIU. HEPIBHOMIPHI KOMILJIEKCH

. Skwo B rpajanisx (akropa MICTHTBCS HCOUHAKOBA KiILKICTL AT, BUXO-
JIMTh HCPIBHOMIPHUH JAUCHCPCIiiHMIE KoMImIeke (Tabi. 12.2).
2. Jlna koxHOT rpajiauii po3paxoByeEMO Takl BCIHYUHU:

My, ... —4YUCJIO HAT; 2\1 , ... — CYMa JarT;
2
(Z X4 ) , ... —CyMa JaT, Ul0 3BCACHA y KBaapar,
2 .
Z X, 5 ... —CyMa KBaJpaTiB JaT.
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3. Jlns BChOr0 AUCHEPCiHOTO KOMILIEKCY PO3PaxoBYEMO:
a — 4uco rpanauiit hakropa;
N — 3aranpge uuciao gat (06¢ar AUCIEPCIHHOro KOMIIEKCY);

ZX — 3arajibHa cyMma JaT;

z.xz — 3arajbHa cyma KBa,IlpaTiB Aar.

Ta6auus 12.2. OnHodakTopHuil HepiBHOMIPHUH ANCHIEPCIHHIIA KOMILICKC
(uezanexHi BUbipkn)

T'panauii ¢axTopa

g 3araibHi CyMH
A b K
Xy Xy X1
X2 X2 X2
X3 X3 X3 .
a = Yucio rpafamnin
5 Xng takropa
‘ X ny (8ig A 1o K)
K X i
: ny ng ny N=ng+np+ ... +ng
Sr= S = S S =Y+
X = Xyt Xa+.. =X+ O+t =X+ X2t + + Z-\'b +4---+ZXK
+ Xp4 + X5 + Xk

12. Jucnepciiinuil ananiz

MukrpynoBa cyma kBazgpatis SS, — IIOKa3HHK MiXrpynosoi, ab6o- ¢axro-
piasibHOI, Bapianii:

S8, = (ZXA)Z + (sz)z +o+ (ZXK)z - LZNX_)Z_

A 5 g

(12.2)

BHyTpILIHLOTPYNIOBa CyMa KBaapaTiB SS, — MOKa3HHK BHYTPILIHBOIPYNOBOL,
a6o BUMagKoBoOIl, Bapiauil:

S8y =2, - Ze) En), (Ew) |y

A 5 K

[IepeBipky npaBHUIILHOCTI PO3PAXyHKIB IPOBOAUMO MiCYMOBYBAaHHAM:

SS, =SS, + SS.. (12.4)
5. Bu3HayaeMo YHC/I0 CTYIEHIB CBOOOAM:
df,=N-1;df,=a-1;df,=N-a. (12.5-12.7)
6. PozpaxoByeMo cepeliHl KBagpaty (aucnepcii):
SS SS SS
MS,=—+: MS, =—*; MS, = —~. (12.8—12.10)
df, daf, df,
7. Itepesipsemo HyJbOBY rinotesy. Po3paxosyemo F-xpurepiii (tabn. 12.3):
MS
F= ¥ (12.11)
MS,

Tadanua 12.3. Pospaxyrky BlporigHocTi 8By ¢gakropa

(Zx) = (Xx) = () =
() = (X1+ Xyt = (.\’1+ Xa+ = (,\'1+ Xt
P ot x5 P

o] Te=xt T =xit I DR IVED Ry

2 2 21 o2 2 2
ot Xl | X et X F N X tok AR

4. Po3paxoBye€MO CyMH KBaJIpPaTiB.
3aranbha cyMa KBaapatis SS, — IOKa3HHMK 3araibHOi Bapial:

2
$S,= D x° -(—Z—X—)—. (2.1

N
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Fl‘ﬂ it
BapitoBangs A\ df MS o
(dfi=df..df> = df,)
3araneHe SS, df, MS
Mixrpynoge (¢akTopiaisHe) Ss, df,  MS, * F(p=0,05)
Buyrpimnsorpynose (sunagkose)  SS,  df, MS, Ms, F{=001)

OOunciieHe 3HaueHHs F-KpuTepilo nopisHioeMo 3 TabiuuduMm (taba. 13 Jo-
garxa) npu dfi = df, = a— 1, dfs = df, = N — a. SIkito Fyaa, > Fragy., By/160Ba rino-
Te3a BIIXHIACTBCA HA BIANOBIMHOMY PiBHI 3HauywocTi. SKwO Fyaer < Frasn
HYJILOBA TiII0TE32 3AIMIIAETHCS YUHHOIO.
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8. PoOumMo BHCHOBOK. SIKLIO ‘HyJbOBA TilOTE3a BiAXWIAETHCA, POOUTHCA BU-
BOK, IO (DAKTOp CTATUCTHYHO BIpOriJHO BILUIMBA€E Ha O3HaKy. SIKILO HyIbOBA
YTe3a IMPUIMAETHCSA, BBAXKAEMO, 110 Ji10 HakTOopa HE JOBENEHO.

HDpuxkanapn 12.1

Hiteli HaBuaiu MATEMaTHKH TPbOMa PI3HMMH MeTojamu. Ui po3B’s3aHHA
aHHA NpPO Te, SKUH MeTo/| eeKTUBHILIE, Y BUIIAAKOBOMY HOPSAKY Bilibpaiu
NeKiJIbKa YUHIB i3 TPHOX KJACIB 3 PI3HAMH METO/aMH HaByaHHA. YuHam 6yio
POIIOHOBAHO TECT, 1o MicTUTh 20 3aBJaHb, H2 BUKOHAHHS SKOIO Oyna BijBe-
a ofiHa roAuHa. JaHi Ipo pe3ysbTaTH KOKHOTO YUuHs HaBeneHi B Tabnuin 12.4.
BIUIMBAC METO/l HABYAHHS Ha YCIILIHICTh PO3B’A3aHHs 320847

Tabanus 12.4. EdexTuBHICTh PI3HUX MCTOiB HABYAHHA

12. Hucnepcisinuii ananis

2
(Zx y ) , ... —CyMa JlaT, IO 3BeJCHa Y KBaPaT;

2 .
ZXA » ... — CyMa KBaaparTiB aaT.

3. Jing BCHOTO JHMCIEPCIHHOIO KOMILIEKCY PO3PAXOBYEMO:

a — 4KCTIOo rpajatiii gaxropa;

N — 3aranese uncio aar (06car AUCHEPCIMHOro KOMILIEKCY);
Zx — 3arajibHa cyMa JaT;

2 .
ZX - 3arajlbHa CymMa KBajpartiB Jar.

Tabauua 12.5. Jucnepciiiuuii koMieke o npukiany 12.1

I'panauii ¢pakropa

Crocibd Yncio yyHiB, 1O TPOXOIHIIH Yycno npaBMIIBHUX BIAMOBIACH, 110
aB4aHHs TCCTYBaHHs JlajIv y4Hi B KOXKHOMY TeCTi
A 4 12, 14, 12, 15
b 5 5,7,3,8,4
B 3 7,9,9

Po3B’sA3aHH4

BucyBacMo HyJIbOBY TilOTe3y: pi3HI MCTOAMKH MPUBOAATHL 10 OJHAKOBHX pe-
LTATIB TECTYBAHHS, PO3XO/DKEHHS 3a KINbKICTIO OafiB MK YUHSAMA 3 TPyl A,
a B — Bunasakosi.

O3Haxa, IO BHUBYAETHLCA Y WIH 3aJadi, — KUILKICTb IIPaBMJIBHO BUKOHAHUX
naHb. DakTop, WO Al€ Ha O3HAKY, — METO/ HaByaHHA. MacMo Tpu rpajauii
KTOpa — TpU MeTouki: A, b ta B. ®opMyemo aucniepciiiHuii KOMILICKC.

1. dani posnoainsemo 3a rpagauiamu (taf. 12.5). Orpumannii gucrepeiinuii
MIJIEKC HEPIBHOMIDHHIA: y PI3HUX IPafallifiX HEOJHAKOBE YMCIO JaT.

2. Jlna xoxuo1 rpaganii po3paxoByeMO BEAUYHHH:

M4, ... — 9MCJIO JaT;

ZxA , ... —CyMa far;
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e 3aranesHi cymu
A B B
1 12 5 -
2 14 7 9
3 12 3 9 a=3(4.5iB)
4 15 8
> 4
" ne=4 ng=35 ng=3 N = ny+ngtng=
=4+5+3 =12
Z-\'4= Z,\’E = z\’ _ ZX=Z"‘A+Z"-S +
2% | =12414412415=]  =5+47+3+8+4= 5 S
=53 =27 = 7+9+9= 25
=53+27+25 = 105
(T (Xx) = (Xx) = (Sn,) =
=53=12809 =27=729 =257=625
2 Z‘i = Z\é = Z_‘-:-’ = Z_\rz = z‘-i + Z\’!; +
2 =12%14% =5%743% | =749%92= +y 5=
+12%4157=709 | +8%4°= 163 =211 =709+163+211= 1083

4. Po3paxoByeMO CYMH KBaJparTiB.
3arasbHa cyma KBajparis:

SSO=ZXZ~£Z—)C)2— _l_(l.)_j_z__

N
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12. Jucnepcitinuii ananiz

MixrpynoBa cyma KBaJpaTiB:

ssa (Zx) (Zn) (Zu) | ()

N

A B B

— =137,63.
4 5 3

=|:2809 +@+g§} _ 1(1)2-

BHyTpilIHROIPYIOBa CyMa KBAJPaTIB:

SS;= %" - (Z)‘A)2 +(sz)2+(2xa)z

A E

B
=1083 — 2_80_9+7_2'9.+§.2_5_:| =26.,62.
4 5 3

5. BusHayaeMo CTyIieHt cBoboau:
df,=N-1=12-1=11; dfy,=a-1=3-1=2;
df,=N-a=12-3=9.

6. Po3paxoByeMO cepeiHi KBapaTH:

. s
ps,= SSa 16425 405 s, Dow _137:63 g g,
df, T af. 2
SS .
MS,= 22¢ 226:62 _» 49
af, 9

7. IlepeBipsieMo HyNbOBY rinoTesy. PozpaxoByeMo F-kpurepiii (Tabi. 12.6):

M
F= MS, _ 68,82 =23 25,
MS 2,69

-3

a6auus 12.6. Pospaxynku siporiasocti BrumBy daxropa o npukiamy 1.1

. Fm&n. (dfl = 2!
BapiroBauns SS df MS
df=9)
raTbHE 164,25 11 426 0.05
®rpynose (daxropianbHe) 137,63 2 68,82 2325 26 (p = 0,05)
8,02 (»p =0,01)

YTPIlIHLOTPYTOBE (BUMankose) 26,62 9 2,69

PospaxoBanuii F-KpuTepiil [OPIBHIOEMO 3 TaOIMYHHM 3HAYEHHAM (taba. 13
aatka) npu dfi=a—-1=2,dfh=N-a=9.
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Fd;ax\'r. > FTaﬁn. (P = 0701)
HyneoBsa rinoTesa BiAXWISEThCS Ha piBHI 3HAUYymOCTI p < 0,01,

BucHoBOK

BHKOpHCTaHHH PO3MJIAHYTHMX METOAMK HaB4YaHHs IPHUBOAWUTE HO pi?.HHX pe-

3yJIBTATIB TECTYBAHHA.

HE3AJIEXKHI 'PYIIU. PIBHOMIPHI KOMIUIEKCH

PO3paxyHKH, [0 BUKOHYIOTBCS NP aHAII3i PIBHOMIPHMX KOMILIEKCIB, IPOCTI-

1w, HiXk NpH aHani3i HepiIBHOMIPHHX KOMILIEKCIB.

1. ani, wo posnoainedi 3a rpagauismu daxropa (tabn. 12.7), yrBoproxoTh

PiBHOMIpHHUIT KOMIUIEKC — Y IPajaliisiX MiCTUTBCA OJIHAKOBA KUILKICTh AaT (n).

Taéauus 12.7. OnnodakTopHHUii pIBHOMIPHUIT AKCIIepCIHHMHA KOMIIEKC A1
HE3aJICKHUX [Py

I'panauii ¢pakropa

Ne 3arancHi cymMu
A b K
a = yucao epadayit
1 X Xy X1 pacat
hakmopa
2 X2 X2 X2 (Gi() A do K)
X3 X3 X3
Xn Xy Xn
N n n n N =na

=Xt X, =x1+...4X, =X;+...+X, ZX‘ +..+ ZXK
2

(Txy= | (Tu)= (Tn) = 2(2Xx) =

=(xp+. 1, )0 | =(0+4x,)? =g+ X, ) =(Z.\-A)Z+...+ (Zxk,)2

ZX: ZX; = Z‘Z = Z\f; = Z.\‘2 =

2 2 2 2 2 2 >
=x it x| =x A =x 4 X, Sy x
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2. Jlns koxHOT rpajauii po3paxoByEMO BETHYHHU!
Zx/, , ... — CyMa J1aT;

2
(Z x A) , ... — CyMa [IaT, [0 3B€/IcHa B KBaJpaT;
in , ... — CyMa KBaJpartiB OaT.

3. As1st BCHOTO TUCHEPCIHHOrO KOMILIEKCY PO3paxoByEMO:
a — 4ucio rpajanii gakropa;
N — 3aranbHe yucno gat (06car aucrepciiHOro KOMIUIEKCY);

ZX — 3arajbHa CymMa nart,
2 .
Z(ZX) — CyMa 3BCJCHUX Y KBaJpat CyM [aT 3a rpajalisiMy;

sz —~ 3arajlbHa cyma KBallpaTiB Jart.

4. Po3paxoByeMo cyMHu KBajparis SS.
3aranbHa cyMa KBaApaTiB SS,, IOKa3HUK 3arayibHoi Bapiauil (12.1):

(X

—_— 2 —
58,= x -

MixrpynoBa cyMa KBaapatiB SS,, NOKa3HMK MiXrpynoBoi, abo dakropiais-

2 2

22 (2
n N

Buytpimnsorpynosa cyma kpaapatiB SS,, MOKa3HHK BHYTPLLIHBOIPYIOBOIL,

[, Bapiauii:

SS,= (12.12)

) BAMIJKOBOT, Bapiauii:

> (2

2

$8= % - p— (12.13)
Jna mepeBipkH INPaBUIBLHOCTI PO3PAaXYHKIB MOXHa 3aCTOCYBaTH CIiBBiZ-
nenns (12.4):

§S, =SS, + SS,.

5. Cryneni cBoboay BU3HayaeMo 3a popmynamu (12.5-12.7):
df,=N-1;,df,=a-1;df,=N-a

6. PospaxoByemo cepeasi kBagpatu (12.8—12.10):

us, = 350y, = S g5, 5

df, daf, 4,
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12. Jucnepciinuti ananiz

7. Ilepesipsiemo HyanoBy rinotesy. Pospaxosyemo F-kputepiii (12.11):

Pospaxopanuit F-kputepiit nopisHioeMo 3 Tabnuynum (Tabn. 13 Jonarka)
upu dfy = df, = a-1,dfs= df,= N - a. SIxmio Fgar, > Fra6,, HyIpOBa rinoresa si-
XUISIETBCS HAa BINNOBIAHOMY piBHI 3HauywocTi. SIKuio Fpam < Fipagr» HYyIbOBa
riroTesa 3a/iMllacThC YHHHOLO.

Tadmuus 12.8. Ouixka BiporiHOCTI BILIUBY (akTopa

. F, mai, (df 1= dfu B
BapitoBanus SS daf MS F
dfy =df, )

3aranbHe SS, df,
Mixrpynose (dhakropiaibhe) SS., df, MS, MS, F(p=0,03)
Buyrpi J

HYTPIIHLOTPYTIOBE ss, df, MS, MS. F(p=001)
(BHTIAAKOBE)

8. PoOuMO BUCHOBOK. SIKLIO HYIIHOBA I'iIOTE3a BIAKUHYTE, TO (AKTOP BILIMBAC
Ha 03HaKy. SIKLIO HY/ILOBA IiOTC3a NPUIMAETHCA, BBAXKAEMO, 1O Ais aKTopa He
JIOBCJICHA.

IMpuknayg 12.2

Jlaboparopui naigokd opuiei i Tiei x JiHIT A PO3PI3HAIOTRECA LIBMAKICTIO
BHXOJY 3 JIabipuHTy. 33 4acoM, sKHH KOXHa OCOOMHA BHTPAYAC HA BMKOHAHHA
UBOFO 3aBJIAHHS, FEHETUKH YMOBHO PO3JUIHIM X Ha «PO3YMHHX» Ta KHEPO3yM-
HUX» | UPOBOAMAN N00Ip, CXPCILyIOHMH HAAOUIBII «pO3YMHUX» Ta HalOLibuI
«HEPO3YMHHMX» Mix coboto. [licis jckinbkoX HoxoiiHb nobopy 6yiu crBopeHi
e 181 jtiHii — P («po3ymui») Ta H («Hepo3yMui»).

Hns toro mob 3’sicyBarn, un Gyna celleKUis HA WIBMAKICTL BUXOAY 3 Jabi-
PUHTY ebEKTUBHO, 3 KOXHOI JIiHIT y BUIIAJKOBOMY HOPAAKY Bilifpanu ro tpu
6-micaynux camui. Camui JiHii A 3Hailumid Buxig 3 nabipunty 3a 7, 7 1 4 xBU-
smny, ninii H—3a 9, 10 1 14 xBuwiud, nidii P —3a 6,4 12 xsunuuu. Yu ¢ npo-
BejeHui J06ip eekTHBHUM?
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12. Jucnepcitnuti ananis

Po3B ’g93aHHA

BucysaeMo HyJbOBY rinoTesy: 506ip BUABUBCA HECPEKTUBHUM, PO3XOKCHHSA
K Bubipkamu 3 niniil A, H 1a P € Bunagxosumu. IIposesemMo oHOQakTopHui
crnepciiHuit aHas.

3aranpHa cyMa KBafpatiB: SS,= sz -

2 2
__._(ZN") =547—6% = 106,

Mixrpynosa cyma KBajpaTis:

S (EA) st e o
,, N 3 9

BHYTpilHbOrpynoBa cCyMa KBaApaTis:

2
8$=Y x* - Z@ﬁ— = 547—E7— =28.

n 3

8§, =

Yucno cryneHis cBoboau:
df,=N—-1=9-1=8;
dfy=a-1=3-1=2;
df,;=N-a=9-3=6.

Tabauus 12.9. Jucnepciiiuuii koMiieke 1o npukiagy 12.2

Tiwif
Ne 3aranbHi CyMH
A H P
1 7 9 6
2 4 10 4 a=3
7 i4 2
n 3 3 3 N =9
Dx 18 33 12 D x=63
(Zx)2 324 1089 144 Z(zx)z - 1557
> 114 377 56 > a7 =547
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CepeaHi kBaapaTH:

SS 78
MS,= —* = — =39;
a2
ms,= 30 = 2 46
df,
F-xputepiii: F = M, _ 3 8,357.
Ms. 4,67

Fq:::xt > Fmt’m (P = 0’05)
Hy1b0Ba rinoresa BiAXAASETBCS HA PiBHI 3HAYYywOCTL p < 0,05.

BuchuoBok

Jlo6ip BusBUBCS €EKTHBHHM.

OUIHKA CUJIU BIIVIMBY ®AKTOPA

Slkuio BrnB QakTopa AOBEACHMI, MOKHA OUIHUTH CHILY HOTO it s aworo
ICHY€ KiJIbK@ MCTO/IIB.
Metoa IT10XHHCLKOrO

Cuua BIUIHBY (haKTOpa BU3HAYAETHCS K 4ACTKA MUKIPY1OBOT Bapiauii
B 3araipHii BapiaLil o3HaKu:

=35 (12.14)
SS,
CratvcTiiHa HoXHOKa LLOIO NOKA3HHKA BU3HAUACTLCS 38 GOpMYJI010:
., a—1
s.=(-h) . (12.15)
N-u

Kputepicm BiporigHocTi HOKa3sHMKa CHIM BIUIMBY (Qaktopa CiyxuTh iHoro
BIAHOWEHHS 10 cBOET ITOXHOKH!

F=0r. (12.16)

- 2 . -
Hynsosa rinoresa (Hy: A°= 0 ) BIAXHIACTBCA, AKUIO Fyae, > Fraga, IPH 3HAUYCH-
nax dfi=a- 1, dh=N-a.
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Meton CHeexopa

Cuia BIUMBY (HakTOpa pO3paxoBYeThCs 33 GOPMYIIOH0:
Bt = MS,—MS, (12.17)
MS - MS, +nMS,

1 — YMCJIO WIERIB y rPajallisiX KOMIUICKCY. Y HEpIBHOMIDHUX KOMILIEKCax 7

I3HA4acThCA 3a (i)OpMyHOIOZ

t( ntnl 5
ne= Nt 202 , (12.18)
a—1 N
> 11y, Hy, ... — YMCIIO AT B OKPEMHX I'PallalifiX KOMILIEKCY.
BiporiaHicTs nokasHHKa h* BCTAHOBIIOCTLCS 3 JONOMOTOI0 F-KpUTEpito:
F=MS, (12.19)
MS,

Hynsosa rinoresa (Hy: 7 = 0) BLAXHISETHCS, AKIIO Facr. > Frasa, IpH 3HayeH-
X di=a-1,d,=N-a.

Mpuxaan 12.3

V pesynbTaTi ceslekuii 6ya0o cTBOPEHO TPH JIHIT HAIIOKIB, WO PO3PI3HATLCS
 CEpENHBOIO LIBUAKICTIO BUXOAY 3 JabipuHTy (AuB. upuknax 12.2). YV cxuani
YKHOT HiHIT 0cOOMHM (EHOTHIIOBO pO3pi3HAIOTECA. HackiibkM PO3XOKEHHS
LIBUAKOCTI PO3B’sI3aHHA 33141 BU3HAUAOTLCSA 1000pom?

Poss’s3anns

Hynbopa rinore3a: B reHepasibHill CyKyIIHOCTI CHJIa BILIMBY (akTtopa Hy-
,0Ba, BUOIPKOBA BIAMIHHICTb Bijl HYJIS € BUNIA/KOBO.

df,.=2;

df,=6.

MS, =39,

MS,=4,67.

K= MS, -MS, _ 39-4,67 =0.710.

T MS, - MS, +nMS,  39-4,67+3-4,67

=M. - 39 -g357.
MS, 467

Fpar, > Fran, (p = 0,05). Hynbosa rinoresa (Ho: h*=0) BiaxuiscThes Ha piBHi

iauyiocti (p < 0,05).
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12. Jucnepciinuii anaiis

BucHnosok . ‘ o
Cuna BrutBy ¢aktopa 3a Crenexopom — 0,71. Po3x0/KCHHS y LIBHIKOCTI
BHXOAY 3 JIaDipUHTY BU3HAYaOThCA 10bopoM Ha 71 %.

ITOPIBHAHHA I'PYTTIOBUX CEPEJHIX
JUCHEPCIMHOIO KOMILIEKCY

[TpunycTimo, 3a 10IOMOTOK AUCHEPCIHHOrO aHali3y JOBEAEHO CTaTUCTHUHII
BIIMB daxtopa. DaxkTOp YIUIMHYB Ha CepciHiif piBeHb o3Haku. IlpH upomy
CUTYaLlif MOXE CKIIAJ@THCS HO-PI3HOMY:

Ha FH#Hy,
un W, =W F g,
anl, FU =

st Toro o6 3°scyBaTH, CCPCAHI SKMX IPYIl AHCHCPCIHHONO KOMIUIEKCY
pO3pI3HAIOTLCA, a fKi — Hi, 1X [ONApPHO LOPIBHIOKTL OJMHA 3 0fHOt0. Jlns
PIBHOBCIMKMX I'PYIl BUKOPHCTOBYCTLCS MeTOA ThIOKL, s rpyn piBsoro abo
pissoro obesry — meroa Uedde.

Meton Trwioki (0ns pienosenuxux zpyn)

[Ip1 1OpIBHAHHI TPYMOBHX CepeiHiX JUcepciitHoro’ KoMiinekey oduuciHo-
eThes BestmunHa HSD (Honestly Significant Difference):

HSD =, /MSﬁ‘ R ‘ (12.20)
n ! ' ol

[ie ¢ - BCIM4HHa, B3aTa 3 Tabi. 24 Jomarka juis ob6paHoro piBHs 3Hauywiocti p,

BHYTPILHBOIPYHOBOrO YHCia CTyleHIB cBobou df, = N — a 1 unena rpyn a (jlo-
piBHIOE uucily rpajaiii akropa), MS, — BHYTPILIHBOrpYHOBa guctiepcis (BHYT-
PILLIHBOIPYNOBMI cepeuiii KBAAPAT), N — KUILKICTh CIIOCTCPEKCHL Y KOWKHIi
rpyri.

O0uucaUBILY IPYNOBI CCPCUHI, 3HAXOUATH PI3HULIO MUK HMMU. P3HMLA, 110

nepesuilye 3HaueHHs HSD, BBaKa€eTbCs BIPOIiIHOO.

Opuxknan 124
BuBuaBcsa BIIMB TpeHYBaHb Ha po3Mip M asig y Jnoaunu. UlicTHajusTs
20-piuHuX 4OJOBIKIB Oyny pO3NOALIEH] 332 YOTMpPMa IPYHAMH: HCTPCHOBAHI,
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OMETPIA. 11, Tlopigusnns 2pyn i aianiz 38’ azky

a6xo0, cepelHbO Ta IHTEHCHBHO TpeHoBaHl. PosMipu ixHix 6iuencis (y amoiiMax)
BeAeHi y.T1abn. 12.10. Heobxin#o 3’sicyBaTH, uM BIUIMBAC TPEHYBAHHA Ha
3Mip M’sI31B, i AKIIO BIUIMBAE, TO AKUM YHHOM.

Tabaunsa 12.10, Po3mip 6iuencis (y aroiimax) 20-piutux 4omnoBikis

, . . . [HTEeHCUBHO
eTpeHoBaHi Cnalko TpeHOBaHI Cepennbo TpeHOBaHi .
TpEHOBaHi
1t [3 16 17
12 13 16 21
11 14 15 19
10 12 17 19

PosB’A3aHHA

Jns po3s’sa3auHa wi€l npobaeMu NPoBOAMMO OAHOMAKTOPHUH AuCIepCilnMil
I3, y PE3yabTaTi AKOro HEPEBIPAECMO HYJIBOBY TillOTe3y [PO Te, WO Po3Mip
131B HC 3&JICKUTh BiJl IHTEHCHBHOCTI TPCHYBaHb. 3HAXOAUMO [OKA3HHKH
CIIEPCIHHOrO KOMILIEKCY: BHYTPILIHbOTpYIIOBa adcnepcis MS, = 1,17, uucno
yil a = 4, 3arajbHe YHCIIO croctepexedb N = 16, BHYTPILIHAOIPYIIOBE YHCHO
/neHiB coboau df, =N—-a=16-4=12.

Jlns NMOpIBHAHHA IPYLOBHX CepelHix 3a Meroaom Thioki BU3HAYACMO Bes-
Hy g. Jna usoro 3sepracmocsa 4o Tabn. 24 Jopartka. [us crynenis csoGoau
-4, df,=12 1 pisua 3Hawymocti p = 0,05 3xaxomumo, wo ¢ =4,20. Po3pa-
BYEMO 3HaueHHs HSD:

HSD =g | M~ 450 fl_il =227,
n

3HaxOAMMO IPYIIOBI CepeaHi:

X]— e 3 =e—=
n, 4 n, 4
Xy, 8 X,
xj:z ‘:2:13, x*:z 4:1(Z=19
- n, 4. n, 4
116

12. Aucnepciiinuii ananiz

ByxyeMo Tabnuimro, y KIITHHKaX sKOi PO3MIL[YEMO 3HAYEHHS PO3XOKEHE:
MK cepefHiMu. PO3XOMKeHHS MDK TPYNOBHMH CCPEAHIMH  BBAXAIOTHCH' Bipo-
MiHUMH, AKWO BOHHU ilepeBHyoTs HSD. Taki po3XO/UKEHHs Bij3HaueHi 3i-

pOUKaMM.
Tabmauus 12.11. Po3xomKeHHs MIK IPYIIOBUMH CEPEIHIMH
x =11 X, =13 X, =16 x, =19
x =11 - 2 5% g*
5, =13 2 — 3% 6*
X, =16 5% 3% - 3x
x, =19 g 6* 3 -

BuchoBok
I3 po3paxyHKIB BHILTHBAC BMCHOBOK, M0 Yy 20-piMHHX 40JI0BIKIB 3pOCTaiOYi
TpeHyBaHba 30UILLYIOTE Po3mMip OiueticiB. CepeHl po3Mipy GILENCIB y HETPCHO-

BAHMX 1 CJIaOKO TPCHOBAHUX UOJIOBIKIB HE PO3PIZHAIOTHLCA.

Meron Uledde (nast rpyn piBaoro ado pizHoro obeary)

KpurepisiMy BIpOIiAHOCTI PO3XODKCHD € CHIBBIAHOLICHHA:

Lzl— (upu ny = ny); (12.21)

1,

(1ipu 1y # ny). (12.22)
n, +n,

Hyswosa rinotesa Hy iy, =, BIAXMISAETbCA | PO3XOMKCHHS BBAKAIOTHCA

Biporiguumu, sikmo F > f(a—1)F

vad.

, ¢ a — 4MCIo rpajauid Qaxropa A;
F a6y BU3HAYACTLCH 32 Tabn. 13 Joparka mus dfy = a — 1, dfh = N — a. Skwo
F<Jla=1)F,

Tadi.

, HyJbOBA TinoTe3d NpHiAMacTbes | PO3XOKEHHS BBAXKAIOTHCA

HEBIPOTiIHUMH.
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IMETPIA. 11, Hopisuanus zpyn i ananiz 36 a3ky

.3. AUCTNEPCIMHUK AHANI3 SIKICHUX O3HAK

12. [lucnepcifinuii aHais

Tadauus 12.12. Cx0XicTh HACIHHS B 3aJCKHOCTI Bij TpHBaJIOCTI 30epiranus

JucnepciiHHi aHami3 MOXKHA NMPOBOAUTH Ul 4acTok. [lpu noOyaoBi auc-
)CIHHOTO KOMIUIEKCY B IPajalii 3aHOCATH 3arajlbHe YHCA0 00 €KTIiB I 9ucio
€KTIB 3 JOCHLKYBaHOW 03HaKo10. CyMa KBAIpaTiB HaCTKH 00MHUCIIOETHCH 32
PMYJI0K0:

S§S=np (1 -p), (12.23)

m 1 M . . .
P =— —4acTKa 006’ eKTIB 3 JOCILKYBAaHOIO O3HAKOLO, /71 — 1HUCIIO 00 €KTIB 13
n

10 03HAKOIO, 1 — 3aTANBHE YUCII0 00 €XTIB Y rpajianil.
I3 uiel hopmyau BuLIMBacE, mO:
H?j
SS=m-——-- (12.24)
n

cDOpMleM JULs 00UHCIICHHS CYM KBanpa’l‘iB JUE HACTOK!

> 2 2
. ) N m
MDKIpyHoBa: §§ = ﬂ_+i'_'._+_._ - (12.25)
o N
: o m m;
BHYTPIIHLOTPYNOBA: S =m—| —+—2 4 .|, (12.26)
n R
1 2

N — 3arajibHa KUIbKIiCTh 00 €KTIB y IMCHEPCIHHOMY KOMIUICKCI, M1y, Ha,...— Klilb -
b 00’ €KTIB y repuriid, apyrii i uam‘ﬁmnx rpajalisix, m— 3arajibHa KUIBKICTh
€KTIB 3 TNEBHOK O3HAKOW, My, My, ... — KUILKICTE 00 €XTIB 13 LiC10 O3HAKOK
epLIiii, APYriif 1 HACTYHUX rpajalisix.

3 obumcneHuMH cymamu kBaapari (SS) pobuaTe Ti X Ail, 110 # upu  auc-
CIHHOMY aHali3l KUIbKICHHX 03HaK. Pospaxysasuiv cryueti csoboju, 3Ha-
1Th (aKTOpiaibHi, BUIIAAKOBI Ta 3arajbHi CCPC/HI KBaUPATH, 0GUHCIOIOTE
TUCTHYHUI KPUTEPIH, TOKA3HUK CUJH BILIHBY.

Hpuknanl2h
JLOCIHIAHNKH 3'5ICOBYBAH, YH BIDIMBAC HA CXOXKICTH HACIHHI TPHBAJILICTH Horo
piranus. J{1s uboro napTiio HaciHHsA [OMICTHIM y CXOBHILE 1 {IPOTHIOM I ATH
B [IPOPOILYBaH M0 Kibka gecarkis. J{ani mpo cxoxicts 1ojaui B tabam-

| 2.12. Yn no3HavaeThCs TPUBANICTD 30epiraHHsa HACIHHA HA IXHIA cxoxocTi?
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[ 2 3 4 5
TlocamxkeHo 120 150 145 119 125
ITpopocno 117 145 129 97 86

Po3B’s3aHHus
Hyib0Ba rifloTesa: CXOKICTb HACIHHA HE 3aJIeKUTh Bl TPUBAIOCTI IXHBOI'O

36epiranns. [lepeBIpscMO HyJBOBY FiNOTE3y 3a JLOHOMOTrOX JUIACIIEPCIAHOrO

ananizy. BUKOHyEMO pO3paxyHKH.

m= 117+ 145+ 129 + 97 + 86 = 574
N=120+ 150+ 145 + 119 + 125 = 659.

? 2 m’

e no_

SS, = Ay |- =
n, H, N

:{1172 1450 129 97 86 ) 574’ _ 7,90,

+ + —
120 150 145 119 125) 659

2 2
m; My
A AL I
non,

lS‘AS‘ﬁ, = -

:574_ 117_+l45‘+129_+?l+.&. :66,758;
120 150 145 119 125

dfp=a-1=5-1=4  df.=N-a=659~5=654;
y SS, 66,758
S _ 1219 oo pas = S 06758

df, 4 df. 654

o MS, 182015843
MS. 0,102

“

MS, = =(,102;

<

Fiae > Frags (p=0,001). HysboBa rinoresa BIAXHIAETHCS HA pIBHI 3Hauy-

uocri p < 0,001,

BucunoBox
Tpusasicts 36epiraHns JMIHIOC CXOXKICTH HE TUILKM JIOC/IIPKEHO] [1apTil

HACIHHS, alle il yChOTO HACIHHA BUBYCHOTO BHLY POCIIHH.
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OMETPIA. [ Hopiensinns zpyn i ananis 36°asxy

2.4. HEMAPAMETPUYHUI lIZI‘VICI'IEPCIVVIH‘IIII?I AHANI3

JLis BUBYCHHS O3HAK 3 HEBIIOMUM XapaKTEPOM PO3NOALLY YH PO3MOALIOM,
) HE BIAIIOBI/IAE HOPMA/IbHOMY 33KOHY, 3aCTOCOBYIOTb HCIIAPAMETPHYHI METOIH
CHEPCLIAHOTO aHai3y, MPH UbOMY QaKTHYHI JAaTH 3aMIHIOIOTb Ha paHru. 3a-

[4all HerapaMeTpHYHMA Aucnepciiiuuii aHanis BUKOPUCTOBYIOTh 33 HaABHOCTI
YHCACHHUX BUOIPOK.

HE3AJIEXXHI TPYIIU. PIBHOMIPHI M HEPIBHOMIPHI
KOMIIVIEKCH

Kpnrepiit Kpackna-Yonuica H

Henapamerpuunuit  kputepiit  Kpackna-Yomica /  3acrocosyerhes s
PIBHAHHA [CKUIBKOX HE3aNe)HUX Ipyut. Tect i3 BHKOPUCTAHHAM LBOTO KPu-
110 € HeNapaMETPHUHOIO AJILTEPHATUBOK) 10 0tHOGAKTOPHOIO AUCNEepCiHHOro
i3y, Bin apuse coGoro posumpents tecty U Vinkokcona (Mauua—~Yirtsi)
8. 11. 9.3) Olublue, HUK Ha ABI HesalexkHi rpyud. Kpurepiii ouiHioc 3arajibHy
My [CPEXPECHUX 30H NpPH 3icTaBneHH! BUGIpok. SIKiio cliibHa 30HA Mana,
3XOKEHHS BIPOri[iHI. SIKIIO BeJIMKA — PO3XOMKCHb HEMAE.

N\

BOHA
3Givy paain

Puc. 12.7 Kpurepiii Kpackia—Yosuiica ouintoe 30hy 36iry pauis

120

12. Jucnepcitinuii ananis

TTopiBHIOBAHI IPYIH MOXKYTh MICTHTH AK OJIHZKOBE, TaK 1 HCOJHAKOBE YHCII0
AT ~ CKIaJaTH PIBHOMIPHHMIT Yi HepiBHOMIPHMII KOMIUIEKC. Y KOKHIH rpymi Mae
6yTH He MEHILE TPhOX CIIoCTepexens (n = 3).

HynboBa rinoTesa GopMymoeTses Tak: BUOIpKK HamexaTb A0 oaHiei rexe-
palibHOI CYKYITHOCTI.

3icTaBieHHs IPYH 3 BUKOPUCTaHHSAM Kpurepito Kpackia-Yonnica BHKOHY -
€THCS TAKHM YHHOM:

1.Vci faTu 3 @ rpyll pawxKylOTbCsL B 3arajlbHuil pajl, MICHSA 4OrO PaHr, 1o
BLANOBLAIOTH TICBHAM 3HAYCHHAM O3HAKH, IOBEPTAIOTHCA Y BUXI/HI IPYIH.

2.PospaxoByeThesa Kpurepiit Kpackia—Yosutica H:

H= 1= ,Z(ZR")z-z(NH), (12.27)

N(N+1) n,

i

Jc ZR, — cyma pauriB y i-i Bubipui, n; — KinbkicTh jar y i~ Bubipui, N — 3a-
ranpHa KinpkicTs aat (obcar komruiekey): N = ny + na+ ...+ n,.

3. daxtuunuit fl-kputepiit nopiBaiooTs 3 Tabnuutmm (tadi. 25 Jlojarka).
HynboBy rinoresy BiXUIsOTh, SKIO [y = H 5., 130MHMIUAIOTL K UHHHY,
AKWO Hlyaer < Hiagn -

Slkio a > 3 1 n >4, 3HaucHHA KpuTepito Kpackia—Yosuica H Habiamxaerbes
210 3HAYEHHs KPUTEPiio y°, TOMy 3HaueH A s MOKHA LOPIBHIOBATH 3 Tabumny -
HHM 3HAUCHHAM ¥’ TIPH UMCII CTYNCHIB c8obom df = a — 1, jic ¢ — uncno rpaja-
Wit y aucriepeiitnomy kommiexci. HysboBy rinoresy npo piBHICTL po3iioiiiis
BIAXUIISOTE OPH Hper, 2 X saon-

Opuxnan 12.6

YV A0CHIDKEHHAX Ha JNaCOpaTOPHMX [PH3yHaX 3 ACOBYBAJIM. YK 3QICKHTD
CTABACHHA 0 AIKOroJ BiA cnajgxoBocTi. 3 Tphox JiHiit rauokis — L, S1 R —
6yn10 BiAiGpaHo M0 [0’ATH WECTUMICAYHUX CaMUiB. Y KITKK OyJI0 IOMILCHO 110
qOTMPH IOIIKM, WO MICTHIM pi3HI KOHUEHTpauil eTmioBoro cuupry (Tabn.
12.13). OuiniooBajd, AKMM NOIKaM BIIANOTL llepeBary TBapHHH B yMOBax
BiisHOro BuGOpy (Tabu. 12.14). Uu 3anckurh BUGIp NOIIKKM Bijl IIPUHAIEKHOCT]

TBAPMHH [0 TicT YM IHILOT FCHETHYHOT JIiHIT?
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METPIA. 1. [lopisHanus 2pyn i anaais 36 43Ky

Tabauus 12.13. BMicT eTHI0BOro CiMpTy B 11011KaX

12. icHepcitinuit ananiz

Ne noinku Konnenrpanis erwnosoro coupty, %
| 0,0
2 1.0
3 2,5
4 5,0

~ - . ) . o s
Tabanus 12.14. Bubip noinok mauiokamu pisHux Jinii

Jlinis [Totnku
L 4,4,4,3,4
S 1,1.2,3,2
R 3,3,4,2,2

P03B 83aHH4™

s po3B’A3aHHA 33184l 3acTocyeMo kputepiit Kpackia—Yonnica. Briopan-
MO BUOIPKH 32 3DOCTAHHAM | DAHKYEMO iX Y 3araibHUi pajl (HpaBuiia paHKy -
151 IUB. y 11, 2.3). Panry, Wo BiAHOCATLCS 10 KOXKHOT BUGIPKH, [1ICYMOBYEMO

1. 12.15).
Tabmuusa 12.15. Pospaxyuxn no npuknaay 12.6
X Xg o XAg Ry Rs Rp
1 1,5
| 1,5
2 4.5
2 4.5
2 4,5
2 4.5
: 8.5
3 8,5
3 8.5
3 85
4 13
4 13
4 13
4 13
4 13
2 R, =605 Y Rs =20,5 > Rp =39
122

PospaxoByemo kputepiit Kpackna-Yomica (12.27):

__ 12 (605 205 39 5isi ) 28015
15(15+1) | 5 5 5

Hyaer. > Hrasn, npu p = 0,01 (rabu. 25 [logatka). Hynbosa riroresa BLIXHIIS -

eTbcs Ha piBHi 3nauyiocti p < 0,01,

BucHoBOK
CraJicHES [ALIOKIB 0 MIKOTOIO 32JIEXUTh B FCHCTHUHOT JIiHii.

3AJIEJKHI FPYIIA. PIBHOMIPHI KOMILJIEKCH

KpuTrepiii @pinmana Z,z

Heuapamerpuunuit kpurepiii dpijgMana Z; 3ACTOCOBYCTBCS JUISl [OPIBHAHHA
HEKIBKOX 3ANCKHNX TPyl Taka cUTyauis CIajactbCs NPH 3iCTaBICHH] 1HOKa3~
HUKiB, WO oTpHMaHi na oaniil 1 Tiit camili rpyni o6’ckrin y 61m,ux HIXK JIBOX
YMOBAX CHOCTCPEKCHHsL, MeToll 13 BHKOPHCTANHAM KPHTEPiIO ,1’, HABHBACTHLCS
PAHIORMM Auctiepciiinim ananizom dpigvana. LIeA TCCT — PO3LUIAPCHHS TCCTy
Vinkokcona 7 (uun. 11 9.3) na Ginbie bk asi rpyun. [lopistioBaui rpynu 1mo-
BMHHI MICTHTH OJHAKOBY KUILKICTH jat. [lig nposcacHus 1ecty HeoOXiAHO He
MCHILIC TPLOX PPy (¢ > 3), y KOwHil rpyii Mac OYTH HC MCHIIC JIBOX JaT (n>2).

Hyspoa rittoresa: po3Xo/ukeHis B PO3NOALIAX JAT y FCHCPWILHUX CYKyll-
HOCTSIX, 110 BLIOBIAAKOTH YMOBAM CHOCTCPEKCHHS, BiACYTHI. I'pyin 3icTaBis -
0TS 3 BUKOPUCTALMAM KpHTepiio DpiiMaHa y TaKoMY HOPALKY:

1. Jlatn, o oTpUMati HpH BHMIPIOBAHHI OJAHOTO 00 CKTA B PI3HUX yMOBAX
(1,2, ..., a rpajauii), OCIAOBHO PAHKYIOTh OKPEMO BIJL AT, 1110 OTPHMAHI [1pH
BUMIpIOBAHH] THUIX 00 €KTiB.

2. Panri niiCyMOBYKOTL y MCKAX KOKHOT rpajianii 1 BHAXOJMTh 3HAYCHHS

kpurepiio Ppigmana:

[
X = R} |=3n(a+1). (12.28)

' nu(a+l Z(z ) (a+1)
JC ¢ — MUCIIO PPALAL KOMILICKCY, /1 — KUILKICTb Ja1 Y KOXHIN rpajatgi, ZR,. -

CyMa paHriB y KOXKHiit Upanauii.



WMETPIA. 1. Hopignanus 2pyn i aHaiiz 36 43Ky,

3. ObuuciaeHust Zrz axr: TOPIBHIOETbCS 3 Tabiuunum. Kputuusi 3navenns ,"{,2
xoasTecs B Tabn. 26 MHopatka. [lpu ,1’,_2 paxr. > le mﬁﬁ HYJNBOBA rinoTe3a
xuiageTbes. IIpu 6inbmniil KinekocTi gat (2 10 npu a=3 i n>5 upu a=4)
YeHHS ,}’rz HABIIKACTECA 10 )7, TOMY Zrz pakr. MOXHA [IOPIBHIOBATH 3 KPH -
{HIMH 3HAYECHHAMH kputepito y° (tabi. 19 JoaaTka) mist CTyIeHiB cBoGoau
=g -1, e a — 4HCIIo rpaganifi y aucriepcitinomy komiuiekci. HynboBa rino-
a ITPO BLACYTHICTh PO3XO/DKEHD BIIXMIAETHCS [IPH ){2¢m. > inm.

Ipuxknapn 12.7

s koHTpoabHOT poboTH HeobXiAHO BiAibpaTy Tpu 3a4a4i OJHAKOBOTO CTY-
4 ckaanHoCTi. KputepieM ckimaaHocTi OyB yac, WO BUTPAYacTbCA HA PO3B 8-
us. Jlekinbka 3a1a4 6y10 3anpornoHosano rpymi 3 10 oci6. Bumiprosases uac,
OOBXK AKOro Oy po3s’s3aui 3agaui (tabn. 12.16). Yn oanakosi wi 3axadi 34
aJIHicTIO?

Tabauua 12.16. Yac po3s’a3anus 3ana4

12. Jucnepciiinuti anatii

Ta6auis 12.17. Pospaxysxu no npuknagy 12.7

x; X3 X3 R, R_y R;
21 17 15 3 2 1
25 16 14 3 2 1
15 18 16 I 3 2
19 17 15 3 2 1
20 18 15 3 2 1
19 18 16 3 2 1
20 14 12 3 2 1
20 21 14 2 3 1
21 35 16 2 3 1
57 B 31 3 1 2

1
I

SR =26 YR =2 2R

Bunpotygasi
e 33721
1 2 3 4 5 6 7 8 9 10
1 21 25 15 19 20 19 20 20 21 57

17 16 18 17 18 18 14 21 35 11
15 14 16 15 15 16 12 14 16 31

Po3ss’sa3auns

HynnoBa rinmoTe3a: Ha po3B’g3aHHs KOXKHOT 33/1a4] B CEPCAHLOMY BHTpAada-
CA OAHAKOBHIT 4ac — 3a/a4i OAHAKOBO CKMAMHI.

[lepeBipuMO HyJIBOBY TIinoTesy 3a JOIOMOrONW Kpurepito (Mpiamana. Pad-
MO [IOK&3HHKKM 4aCy BHKOHAHHS 3aBJAHHS IJI KOKHOIO 3 BHIPOOYBaHMX:
MCHHAM X BEPXHbLOro paaka (21, 17, 15) nagaemo panrn R (3, 2, 1). Totim
K came poOMMO 3 JataMu 1HIKX psikiB (Tabn. 12.17).

-

2 12

Cm (267 + 227 +127) |- 3-10(3+1) = 10.4.
z L10-3(3+1) ( +12) (3+1)

z,-z (pam'.> Z,z ta6n, [IPA P = 0101 .
df=a-1=3-1=2, X pace.™ X rasn IPHP = 0,01.
HyiiboBa rifoTe3a BIAXMIAETHCS HA PIBHI 3HAMYILOCTI p < 0,01.

BucuHoBoxk
3aa4i CTaTUCTHYHO BipOriAHO PO3PI3HAKTHCA 38 CKIAURICTIO.

HENAPAMETPUYHUN NMOKA3ZHHUK CWIH BIUIMBY ®AKTOPA

ﬂllﬂ ODUKCICHHS HenapaMeTpH1HOro ITOKAa3HUKA CHIIM BIUIUBY dgamopa H4aTH

2 G . p
parkyloTh. HeuapamMeTpuunuil NOKasHUK CHIIH BILIMBY 1)” PO3DAXOBYETECA 33

dopmyiioro:
9 Cz/) N
n=—, (12.29)
CO
ae Cy— axropiaisHa jucuepeis, C,— 3araispa JAHCLIEpCis.
3arajipHa gucnepeis:
(VNN (12.30)
[ 12

He N - 3arajibHe 4ucilo Jary KOMIUIEKCI.
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(QakTopiaibHa UCHepCis:

Cy=2H;—Hx, (12.31)

RY . :

H;= Q_)_ ~ YaCTKOBI [IOIIPaBKH 32 rpaﬂauiﬂMn, Hy= N(N+ 1)
n 4

npaBka, R — paHry,

- 3arajibHa

CraTucTHYHa MOXHOKA NMOKA3HMKA CHJIM BIMBY (akropa S 7 po3paxosy-
csi 32 hopmyiiom:
9
(1 -7 )(a -1)
5, =
7 N—a
d — 9UCJIO rpajalil KoMIuiekcy, N — 3arajbHe YNCIIO AT Y KOMILIEKCI.

, (12.32)

Biporignicts mokazHUKa CWiIM BIUIMBY (GAKTOpa OLIHIOITH 32 JI0NOMOIOK
ITEPiIo F TIpY 3HAYCHHAX YMCiia CTyNeHIB cBobouu dfi=a - |, dfi= N-a:
)
n?
= (12.33)
s .
"
BiporigHicTs HOKa3HHMKA CHIIM BINIMBY (AKTOPA MOKHA TAKOXK OLIHWTH 33
T0MOro10 Kpurepito y° mpu df = a— |

= (N- D, (12.34)

. 12>°H,
aboy = —=—_=3(N +1). ‘ 12.35
N(N +1) (V1) (1239

- Hpuknan 12.8

Kopucryrouuce panumu 3 npuknany 12.7, HcoBXijiHO OLiHWTH CHILy BILIMBY
[CTHYHOT J1iHIT Nankoka Ha BUOIp nOTIKY.
Po3B’a3aHns

3aranesa qucnepceis (12.30):

C.= (N—l)ll\;(NH) _(15-10)15(15+1) _ oo
, 12

Dakropianbha aucnepceis (12.31):

c,=| 805 205 39 _ISASHY _60a)
5 5 5 4
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12. Jucnepcitinuii anauis

[Moxa3uux cuny BrumBy (12.29):
pr= G 16030573
C, 280
OuiHUMO BIPOTIJHICTb FIOKa3HMKA 1’ 33 JOTOMOIOI0 KPUTEPIIO $ (12.34):
=(N-1m'=0,573 (15-1)=8,022;
df=a-1=3-1=2;
qu,m, > szﬁn_ npy p = 0,05. Bruus daxropa Biporianuii.

BucHoBOK
[TokazHuK iy BIIMBY daxTopa craskoBocTi sopistioc 0,573.

12.5. KOHTPOINbHI 3ABOAHHA

[, TTOSCHITH IPUHUMITM NAPAMETPHHIHOLO JMCICPCIHHOrO aHaNi3y.

2. Cdopmy:noifTe Ta HOSCHITH HYILOBY UiIOTE3Y JIHCICPCHHOTO aHwIBY.

3.V sKHX BHNAJKax 3acTocoByoThes kpurepii Kpackia—Younica Ta (Ppi-
Maxa?

4. Tlopisnioaiu ¢eKTUBHICTE HOTHPLOX METOMIB HABUAHHS apHPMCTHKH
wKoNApis Mosounx wiacis. Kiac 3 40 wikostspis oAt Ha 4 rpynu no

10 piteil. B koxHill rpyni BukianaHs BEAX OAHHM 3 METOAIB. PesyibraTy

HEPEBIPOUHOTO TCCTY HABCACHT B Tal/ ML

MeToT HaBUIAHHS

A b B r

A= 10 gy = 10 Ny = 10 np-= 10

> xa=242 > x5=295 > k=331 > xr=264
> a7 4= 6384 Satp=0064 D k7= 11395 > a7 =7270
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Hopisusitre metonu. Chopmymoiite Hy1p0By rinoresy. Pospaxyiite cymu 7. Y Tabauii HaBEIEHO Pe3ysbTATH TECTYBaHHA 3 MAaTEMATHKM YYHIB UOTH-
KBa1paTiB, BUKoHaHTe F-Tect (p = 0,05). HasexniTs pe3ynsTaTh B 3arajbHiil pPHOX WKiN. YK 3a€KUTh YCHIIHICTE HABYAHHS MATEMATHKM Bijl LIKOJM?
Tabnuui. 3pobite BUCHOBOK. SIKIIO OJepKHTe NOCTOBIpHI pe3yibTaTH, 3actocoByiite kpuTepiit Kpackia—Yomnica.

BUKOpUCTaHTe TecT ThIoKl.
Hlxona bany 3 MaTeMaTHKH

. Bunazkosum unnom Gynm B3sTi 5 3paskiB KPOBI KOKHOI IPYITU CHCTEMH
i i i 1 56,77, 49, 84, 69, 70, 44, 91, 66
ABO. Bumicr jniefikouuTis (Tuc.) 6yB TakuM:

2 33,86, 74,21, 88, 69
I'pynu xposi 3 77,86, 59, 96, 98, 86, 79, 94
A B AB o) 4 32,48, 54,43, 29, 33
5,0 7,0 7,0 53
55 8,0 7.1 8.0 8. YV Tabnuui HaseAcHo Oajy 3 Pi3HHX HABYANBHUX IPCAMETIB. AKl Oy
8,0 5,0 9,0 6,7 ojepxadi I’ siTbMa ydHAMH. UM 3aJIKUTh IUKUIBHA YCIILIHICTh BllL BULY
7.7 9.9 9.2 9,3 upejmera? 3acToconyiite xpuTepii @pinmana.
10,0 6,3 1.7 6.7
ITpeamer
Yy BnnHBae rpyna KpoBi Ha BMICT JiefiKOUMTIB? Vuens teroni Feorpain R
Coopmymoiite HymsoBy rinoresy. IoGyayiite nucrepciiiHuii koMiuiekc.
Busnaure goctoBipuicTs ail paxkropa. 3pobiTe BUCHOBOK. A 96 68 115
b 128 124 149
Crocrepirayl B TpbOX CYCIILCTBAX 3alUTANN JKUTEIIB, YU HEOOXiJHO pe- B 83 132 166
TYJIIOBATH PO3MID POJMHM Ta IUIAHYBATH HAPODKYBAHICTL (HANPUKIA, r 61 135 147
3aCTOCOBYBATH 3aCO0M KOHTpauUENUii, npakTHkyBaty aGoptu). PesynsTari hil 101 109 120

ONUTYBaHb HaBEACH] y Tabuuui.

BigHoneRHA PECNOKIEHTIB [I0 IUIaHYBAHHA PO3MIpy POJAMHMU

. MoxHa 3a
Heobxinno He mMoxHa
obcTaBUHAMH

10 feTeit 0.1.3.4.2. 1, 10,5,7,3,9,8, 7, 17, 10,9, 3, 15,
JTHHAX ' 3,0.1.2 9,10.9 10, 11,10,9,8
10HIEHTIB

BusHaure, 4u BIPOTiHI PO3XOKEHHS 32 YHCIOM [iTell B rpynax 3 pisHUM
BIZAHOUICHHAM JI0 IjlaHyBanHs poauru. Chopmynrolite HyaboBY rinoresy.
[lobyny#Tte mucnepciitumii kommneke. Bussaure Biporianicts nii daktopy.
[MopiBHsiiTe rpynosi cepeati. 3pobiTs BUCHOBOK.
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CTATUCTUKA
I3 | NNOTUKA

CTaTHCTHKA € MIUHMM IHCTPYMEHTOM HAYKOBOI'O aHali3y, OJIHAK HE BapTo
e61npImyBaTH 11 MoKIHBOCTL. CTATUCTHKA HE MOXKE 3aMIiHHMTH JIOTIKY i 3J10-
Uil TJ1y3], BOHA He PO3B’A3y€ KOHKPCTHMX HayKOBHX MpOOJIEM, a TUIbKM
jomarae ne poburn. HaykoBi BUCHOBKM IIOBHHHI CIIMPATHCH Ha PE3YLTATH
TUCTHYHOIO aHajli3y, ajne He 0OMexyBaTHC HUMH. PO3IIAHBEMO L€ HA KOH-

>THUX TTPUKTadax.

INpuxknang 13.1

Yy HanekuTh JO IPYIM JaHMX [P0 Macy HOBOHAPOKCHHX aiTeil aara
k1?7 CTaTHCTHKA MOKAKE, L0 HANECKHUTb, XOUa HACIPAB/Al 3BAKCHUNA 00’ eKT
ke 6YTH He HOBOHAPO/OKEHOIO NHTHHOM), & I ATHPIYHOO KILIKOH).

Opuxknapg 13.2

BigoMcTBO OXOpOHH MOPAAKY HAaBOAMTH Taky craTHcTuky: 30 % mpapo-
DyIIeHb 3MIHCHIOIOTHCA MPEJACTABHAKAMH KOHKPETHOI eTHIHOI rpyiu, wWwo
)IKHBIOTH B perioui. Lla umdpa micis orosioueHHs 3acobaMy MacoBoi iHdop-
i EBHHM YHHOM Opi€HTYE CBigomicTh HaceseHs. SIkOu npu ubomy 6yiio
HAYEHO, L0 ETHiYHA Ipyna ckaanae 35 % HaceleHHs, 10 uepwa uudpa

yulimanacs 6 30BCIM 1HaKUle.

MNpuxnan 133

B 11 % niteil, 0 OPOKMUBAIOTL B €KOJIOTIYHO HebarononyyHii 30Hi, 36115-
Ha wuTonoAi6Ha 3an03a, v 8 % Bim3HaueHi NOpyIIEHHS B PO3BUTKY KiCTAKa,
"% piarnocToBaHi pizHi HepBoBi xBopofu. Ili NaHi BPaxaroTh i 3MYIIYIOTh

130

13. Cmamuchmuxa i a02uka

HaceJeHHs eMIrpyBard, oaHak ¢axiBelb NOCTaBUTb MUTAHHA MPO AHAJIOIIYHI
NOKa3HUKY B €KOJNOriuHo GiraroronyuHomy pafoni. Bunukae npobnema mopis-
HAHHOCTI KOHTPOJBHOIO JOCHiZKeHHs:. HacenenHio exosoriyso HeOmaromo-
Jy4HOTO palioHy OPHIUISIOTE OCOOMBY YBary, TOMY A HOTO MCAMYHOTO
obcTexeHHs HanpaBisoTh HaWbibI KBamidikoBaHUX (axiBuiB i kpauie amiar-
HOCTHYHE YCTAaTKyBaHHs. SIKIIO SK KOHTPOJb BHKOPHCTOBYIOTb pPe3yJIbTaTH
paHiiie [POBEACHHX AOCITIAXKEHP LBOIO K PErioHYy Iue JO TOro, sK BiH CTaB
€KOJIONYHO HebJIaromnonyyHuM i He TIPHBEPTaB 0COOIMBOI yBard, TO BUCHOBKH
e GynyTb BIATOBIZATH peanbHOCTI. HeafeKkBaTHUM KOHTPOJIEM MOXYTH BUSIBH-
THCA J4Hi 1Mo IHIIMX paioHax, a TakoX jari 3a iHuil poxu. [IpaBunbHOW0O Oyie
TaKa KOHTPOJILHA TPYNa, SKYy 310pajy Ti K JOCHIIHUKY TAKUMHU 5K MCTOJaMHU.

[Ipukanapn 13.4

IMicna TexHoreHHol kartactpodu 3’ aBunacs indopmaris 1po e, wo B 3adpyu-
HEHIH 30H1 B CIILCLKOTOCHOAAPCHLKUX TBAPHH [MLABHUIMIACS HACTOTA BPOKCHHX
Baj po3BUTKY. Y piK, wWo epeayc katacTpodi, Bona ckiagana 0,12 %, a uepes
pik wuicns xaractpodu miasumunaca 1o 0,41 %. Asanis mICMIHHUX KHHP 32
noricpenri 20 pokiB 10Ka3aB, U0 YACTOTa aHOMAaJiil cepeii HOBOHAPOUKCHHX
TBAPMH MIHACTLCA WOPIUHO, 1Ha rpaduky (puc. 13.1) asisc coboto jlamany
K10, BUABIACTLCA, 1O BUCHOBOK 3a710KUTD BiJl TOrO, KMl PiK B3ATH 33 KOH-

TPOJILHUH.

Yacrora, %

0,2

0,1

0 ; N ; . :
1980 1985 1990 1995 2000

Puc. 13.1. lunamika 4acTOTH BPODKEHUX aHOMaUIiit
y ClIBCBKOIOCOAaPCEKHX TBAPHH
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Ilpuknapg 13.5 dakynerery. Ol BUKIafadl BBAKAKOTH, 1O WOTHKHEBI KOHTPOJIbHI poGOTH —
S . . ,~ kopucui. BoHM BBakaloTh, WO NpU TAKOMY KOHTPOJI CTYREHTH HOCTiiHO
V raserHifl cTarri MOBIZOMIBLIOCH, 0 YYaCHUKAMH OPOXKHBO-TPAHCIIOPT-

. . . . [OBTOPIOKOTH HPEJMET, 1 1 MOJHIIYye 3HaHH, [HI BUKIagayl BBAXKAIOTh, L0
X HPHUTOA HaHYacTille CTA0Th JNH0AM — Tenbii 3a ropockornoM. Ilei BicHOBOK

o .. . p HacTe TECTYBAHHA LLIKiIIH[/IBC, TOMY 110 [IOCTIkHHE O‘{iKyBaHHﬂ KOHTPOJIKO BH-
B 3p06ne1m14 npyd aHani3l JaHUX aBTOIHCIICKIIIL. IH(I)OpMaLllﬂ HaBoanJacsa AK

. ‘ KIIUKAE Y CTYJEHTIB CTPEC, | BOHHM Tiplie 3aCBOIOIOTh HABYAILHUI MaTepial.
Ka3 TOro, 110 3HAKU 3011aKy BILIMBAKOTH Ha OO JIOAMHHU,

. . . CryneHTam Hajaiy MOMUIMBICTE CAMOCTIHO BUOPATH PEXKUM 32HATh [IPOTS-
OxHak BIIOMO, LIO HAPOIXKYBAHICTh Y JIOAMHM Ma€ CE30HHI KOJWBAHHA

.. o . , . rom cemectpy. AHaili3 pe3ylsTaTiB cecil IOKa3aB, IO CTYAEHTH, AKi LIOTHKHS
1c. 2.11). Oaus 3 MIKiB HApOJPKYBAaHOCTI MPUMAAE Ha KIHCLE BECHH, a LCH

. . . : . . . 34aBajJM TECTH, Kpawue 34a1u ICITHTH. Pi3HI/IU,H BUABHIIACH CTATHCTUYHO BipO—
p104 B1AIOBlAA€E 3HAKY Teabus. Takum HYHHOM, CE€pE€/l IHIIUX 3HaKIB 3041aKy

. o . v . riasoro. Ha mepiiuii norisa 34actbes, Wo NOCTIHHUE KOHTPONIb THABHILYE yC-
byl — HalOUIbI uncienHl. Cepell MOCTPaXIaiUX B aBapisix BOHU BUSBIS-

. . o NIUIHICTE, TOMY 1O CTHUMYJIIOE CTY/AEHTIB.
"bCs] YacCTILIE, TOMY H{O iX y3aramni Olibiie.

3rajacmo, OIHAK, 14O CTYJCHTH CaMi BHPILIYBaJM, IIPOXOAUTH TECTYBAHHSA
Hpuxnag 136 un Hi. Moxingo, OUIbLL 34aTHI CTYAeHTY BUOPaMH NOCTIHHUI KOHTPOIb, TOMY
O B3arani JuoGisATh yaUTMCSH. A, MOXKE, BHKIA/Lay, BUCTABISIOMH OUIHKY Ha

3’BHIIOCS [IOBIOMJICHHS [IPO T€, ILO JIKOAM, SKi I'H0Th 6arato kasu, piaue ICOMTI, IPUXWIBHILIC HOCTABUBCA 0 CTYJCHTIB, 3 SKUMM BiH CHIIKYBABCSH 1PO-
OpifOTE Ha LYKPOBUi AiabeT. ABTOPH NOBINOMIICHHS IOCINAIOTECA Ha Te, L0 TAIOM cemecTpy?

CJLDKEHHA TIPOBEJCHC HA BEJMKIA Ipyii Jitogeit i pe3ynbTaT CTATHCTHYHO

cToBipHHil. Ha 0CHOBI 1BOT0 BakTy HaeThes mopana: g HpodiNAKTHKY LyK- Mpukunaa 139

Boro Jiabery Tpeba nutu Ouiblie KaBH.

- . , . Bupuaiu i pesxoro dgakropa Ha o3naxy. Bussuiocs, 1o cepeani apuds-
Ounak, y AIACHOCTI, BUABJICHA JIMLIE CTATUCTHYHA ACOLUALIs, 4 HE [IPHYHH- . N o
. o . MCTHUHI B KOHTPOJBLHIA Ta EKCUCPHMCHTAILHIA rpynax mafike HC BLApI3-
-HAaCJIAKOBHI 3B°A30K. MOXIIMBO, M0/H, SAKI MAKOTh CHAAKOBO OBYMOBJIEHY

. . e . HAOTLCH (Tabn. 13.1).
Tpeby B KaBi, u4epe3 ICHETHUHI K€ [PHYHUHM CTIHKI /10 3aXBOPIOBAHHA Ha

KpOBUit iaber.
Tabauua 13.1. Pospaxyuxn Jio npuksiany 13.9

Mpukaax 13.7

I'pyna Jatk n X s ST
QakynpTeTChKa KOMICiA 3 GOpOTLOM 3 NAIHHAM BIA3HAUYMIE: CTYACHTH, AKI
19Th, CTATHCTHYHO BIPOFLIHO TipLie BYATHCA, HDXK Ti, WO He nanath. Komicis Kontposs 18, 16. 20. 17. 15 5 172 19 0.9
111714 BUCHOBKY, LU0 MaJIiHHA [I0'aHO BIJIMBAE HA YCHILUHICT. Jlocnin 20, 9. & 32, 16 5 18.8 12 5.0

OuHaK, MOMKIJIMBO, HE LIAJIHHA € [IPUUMHOIO 1oraHoi ycrmwHoct. CTyacHT
JKC I10raHO BUMTHCA 3 IHIINX [PHYHH, @ [POBAIK HA ICHIHTAX BUKIHKAIOTH .
IXIYHY HAIPYTy, AKY CTYJCHT HAMATa€ThCs HOCIa0UTH NANIHHAM. I3 uporo MoxmHa aifiTH BHCHOBKY, MO (AKTOP HC BILIMHYB Ha O3HAKY.
Cepeani apudMeTHUHI IPUXOBYIOTH CYTHICTL ABUUI. B excuepuMeHT\BHI
IpyNi [OKA3HMK DPI3HOMAHITTA BUIWIMIA, HDK Yy KOHTpOJbHIA. Moxua iilit

Hpuxnan 13.8 BHCHOBKY, 110 OCOOUHM 3 PI3HUMM I'EHOTHIAMM HEOJIHAKOBO BijpearyBanu Ha

Up [IOTpi6HO HPOBOAUTH NOCTIHHHUH KOHTpPOJIb 3HaHb, u_“)6 ﬂiﬂBlfﬂul/ITl/l Llil()“[“ﬁ (i)aKT()p.' B OJHHX 3HaYCHHA O3HAKH 36”“)[””.‘[0(:51, B IHIIMX — 3MCH-

HIHICT cTyAeHTiB? [UM - nurTaHHAM 3auikaBUiacd METOLMYHA KoMicis LIJIOCA.
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METPIA L. Hopiensnus 2pyn i ananis 36 3Ky

MMpuknag 13.10

AHajlis JeSKMX O3HAaK IOB’si3auuii i3 BTparolo 00’ekra. Bupuamu Bruius
HIMHBOro (GaKTopa Ha Balry 3aj103d BHYTPIWHBOI ceKpelii B rpusyHis.
WA JKOBOMY [OPSA/IKY B €KCIIEPUMEHTAILHY T4 KOHTPOJILHY IPyIH Bidibpanu
n’aTe TBapuH oaHiel nopoau, crari Ta Biky. [licas 3alubanua TBapuH
KU 3271034 (Ta61. 13.2). Y Bruiusac dakTop Ha sary 3a103u?

Ta6auus 13.2. Pospaxyuxu o upuxiany 13.10

13. Cmamucmuxa i aozika

Tabnauus 13.3. [Ipaue3gaTHICTh WLIKOAAPIB

LIBUAKICTE BUKOHAHHS 3aBHAHHS, C

Haru n x s ST
Konrpomns 10, 35, 15, 48, 60 5 33,6 213 9.5
EKcriepuMeHT 64, 18, 39, 9, 48 5 35.6 223 10,0

dopManbHO, CTATHCTHYHI PO3PAXyHKH [10KA3YkOTh, 10 BIUIMB (akTOpa Ha
y 32034 BIJCYTHIH — cepesiHi apu@MeTHYHI Ta (I0KA3HHKM PI3HOMAHITTs
hynax He BiAPI3HMOTHCS. UM o3Hauae Ue, WO JocalukyBauuii dgakrop He
tquB (isiosioriunol all Ha Bary 3ano3u? MoxUTHBO, WO Y TBAPHH 3 HM3BKOKO
00 ‘32JI03Y BOHA i BIUIMBOM JAOCHIKyBaHOro Qaxropa sbiabummiacs,
iHIIMX, 3 BEJIMKOW Barow — 3MeHmMIacs. [Ipu LpoMy cepentc apudme-
[HEe He 3MiHMIIOCH, 30epircs Takox i piseHk pisHoMadiTHOCTI 06’ ckTa B rpyii.
Ileit npukia; CBiAYUTL NPO HEAONIKM PODOTH HA HC3ANCKHMX BHOIpKax.

JHY BIAOBI/b MOMXHA OLEPIKATH (IPH POOOTI Ha 3aJICKHHX BUDIpKAX.

Hpuknag 13.11

Bupuanu npanessaTHICTL UIKOAApiB Bpanui Tta Beeuepl. JitaM uponouy-
IUCA OAHOTHITHI 3aBJIAHHA, 1 BPAXOBYBABCS uac, KM BOHM BHUTpAaYain Ha
conanHs poGotn (tabn. 13.3). Auaniz noxasas, 110 BBCUCDI HA BAKOHAHUS
JIaHHA OiTH B CEPEHbOMY BHTpaqaloTh Olblue wacy (49,6 ¢), nik ypauul
4 ). PesynpraT UiIKOM 3pO3YMUIMA: AITM JIO BEUOPA BTOMJIOHOTHCA.
KA3HMKM PI3HOMAHITHOCTI B IPYIIax PO3pI3HAOTHCA He3HauHO. S1kOu BubipkH
M HE3aJeKHUMU, Hiskol iHmoi indgopmauii He moxua Oyno 6 ogepxari.
KUIbKM JOCHIUKEHHS [POBEJEHe Ha OJHIH Ipyrnl AiTeil, JUIs KOXHOT JUTHHH

EMO /B2 IIPOMIpH.

134

06’ exT
Vpanui VBeuepi
1 62 30
2 29 71
3 45 52
4 58 26
5 18 69
IToxa3Huk
n 5 5
X 2.4 49,6
N 18.8 21,1
S= 8.4 9.4

TnjmBigyanbHiil aHa3 WBHAKOCTI BHKOHAHHS TECTY B KOXHOT AUTHHH
BHABHB Taxke. Y HEPWIOIO 1 HCTBEPTOrO MIKONAPIB MPOAYKTHBHICTL yBeuepi
[iABMUIMIACS, A B HIIMX — 36M3milacs. JloXOAMMO BUCHOBKY, 1o Ipyna jiteit
HEOJHOPLIHA: O/H] KpalIC HPAIOKTL BpaHLl, uli ~ Beevepi. Jhonei 3 uco-
KOO aKTHUBHICTIO 3PAHKY HA3HBAIOTH «KAHBOPOHAMHM», & 3 MiIBUUICHOK aKTHB-
HICTIO BBCUEP] — «cOBaMi». 3a LIEK 03HAKOW PO3IOALIMMO BHIPOOYBAHHX HA

IPYTIH | IPOBCACMO [IOBTOPHUH ananiz (tabi. 13.4).

Tadauun 13.4. Pospaxyuku 10 npursaay 13.11

«Cosu» «KaitBoponun»
IToxka3nmnx
Ypauni YBeuepi Ypanui YBeuepi
n 2 2 3 3
X 60.0 28,0 307 64.0
s 2.8 2.8 13.6 10.4
5% 2.0 2,0 7.9 6.0
135



VETPIA. 1L opisuanns 2pyn i ananis 36’ a3Ky

BauuMo, IO AiTH, AKi BUKOHYIOTh TecT BpaHui npubiausso 3a 60 c, yeeuepi
OHYIOTB Ty  po0oTy B ABa pa3u wsuaue. JiTH, SKi BUKOHYIOTH 3aBJaHHs
a1 y cepeHboMy 3a 30 ¢, yBedepi NpaiiooTh nopinkHine. [TokasHHK pi3HO-
ITTS S CBiNMMTBH HpO Te, WO IPyla «KaiBOPOHIB» Oilbll TeTeporeHHa, Hix
1a «COB». PO3IAHyBUIM il YBakHiille, BUABIACMO, IO TPETIH IIKOAp 32
{IKICTIO BMKOHAHHS 3aBAAHHS BpaHul 3aiiMac MPOMDKHE IIOJOXKEHHS MiX
BaMH» i «KaliBOPOHaMH», @ BBEYepi HOro akTHBHICTb 3MIHIOETbCS IPUOIHM3-
Ha 15 %, ane He y 2-3 pasy, AK B IHIIMX AITCH. SKIO BUIYYMTH LBOTO
YUK 3 TPYNU <KaHBOPOHIBY», 110 AKOI HOro 6yIIo BiJHECEHO 32 TMUIIOM 3MIHH
0BOI aKTMBHOCTI, TO BOHA CTaHe OLILLI OAHOPiAHOW (BpaHui: x =23.5,

= 7,8; yBeuepi: X = 70,0, 5= = 1,4).

ODpuxaan 13.12

[TosepuiMocs o npuknany 1.1 (mus. 1. 11.2). 3posymisno, wo 4yumM Olisiue
IeHT TIPaIioe, TUM BHILOKO € HOro ominka. OCKUIBKY KUIBKICTh I'OJMH 3aHATH
0KO Kopemoe 3 6anamu, Moxe OyTH 3aIpONoHOBaHMH NPOCTHH aaMiHICTPa-
HUii MISX po3B’sA3aTH NPOGIEMY YCITIUIHOCTI — 36UILIUMTH KiTbKICTh FOAMH
3aHATTS. 3a JOMOMOIOK PIiBHSHHA perpecii, sike oTpumare B mpuxmani 11.1,
KHA PO3PAXyBAaTH, CKUIbKM TOIAHH Ha THXKIEHb HEoOXiAHO 3aimarHcs, 1uob
piaTh Gaxady OuiHKy. Po3paxyHok, BUKOHaHHMil y JOCIIUKEHiH 30Hi 3Ha-
b, HA3UBAETBCA inmepnorayicro. Mu MOXeEMO NPOAOBKHMTU JIHIK perpecii
SBURUCHY 30HY (yHKTHp Ha puc. 13.2 a). PospaxyHok, BUKOHaHUIl 33 Me-

1l lIOCJXi]DKCHOT 30HH, HA3UBACTLCA ek'cmpanmm/ielo.

) . y Y
, 5 ......... st s = = 5 .
i = -
( k4 %
( = =
] 'E .E
o] Q
' Yac X 0 Yac X 0 X
a 1 8

Puc. 13.2. Jlinis perpecii «3anexHicTh OUIHKH Bijl TPHBANOCTI 32HATE»

(no npuknanis 11.1, 13.12)
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13. Cmamucmuxa i 10zixa

Ho OLIHOK, AKI OTpUMaHI B Pe3yabTaTi eKcTpanonauii, Ciia cTaBuTHes 0be-
PEXKHO, TOMY IO 11032 BUBYCHUMH MeXaMu (popma rpadika Moxe 3MiHIOBATHCS.
Tak, aximo goBecTn yac 3auaTh 10 100 roQMH Ha THXAEHD, TO TEOPETHUHO CTy-
JIEeHT Moxe oaepxaTtu 7,34 Gana. Ane AKILO aTecTauis fIPOBOJIUTLCS 3a I ATU-
OaIbHOI0 CUCTEMOIO, TO BHBYEHa B mpukaaai 11.1 sanexuicts Oyne BHrnsaaTu
K Ha puc.13.2 6. 3 skorock MOMeHTy 30UIbLIEHHS wHacy 3aHATH He Oyne
N03HAYATHCS HA OL{HUI — BOHAa Gyje MakCHMMAajbHOK: JOPIBHIOBATH 5 Gamam.
Ane f Ui 3aNCKHICTh HE MOXKCE HPONOBKYBATHCS [0 HECKIHYEHHOCTI uepes
OOMe3KEeHHS MO WKaMi 4acy — B TWXHI He Moxe 6yTu Giibwie 168 roauy. Takox
BUHMKAC IMTAHHA: @ UM He TPANUTLCA TAK, WO CTY/CHTH, AKi OPALIOOTh Lij0-
1060BO, B3arali He ONEPKaTh HiAKHUX Gamis (puc.13.2 ), TOMY IO ONMHATHCS
B HEBPOJIOTi4HIH KiKini? Yu He Gyae us cuTyalis HaraiyBaTH Bigomuil coizm:
«YuM Oisiblue MH BUMMOCS, THM GLIbLIC MU 3HAEMO; UMM GUIbLIE 3HAEMO, THM
Olnblie 3a0yBacMo; 4uM Gliblue 3a6yBacMO, THM MCHILLUE 3HAEMO, YUM MEHIle
3HAEMO, THM MEHILE 3206yBacMO; YUM MeHile 3a0yBacMo, THM Oijlblle 3HACMO.
Tox HaBiuo BunTHCH?»

¥ %k %

i 1pukmanu cBifYaTh NIPO Te, 1O OYCBHHI, HA NepiMi rnorns, Bianosiml
Ha NIHTAHHSA — HC 3aBXAM [IpaBWwibHI. s Toro mo6 poss’ssatu ui npobuemu,
HCOOXIJIHO OPraHi3yBaTH i NPOBECTH ClieUialibhi NOC/LIKEHHS,



ICNSIMOBA

Po3AiaM 1bOr0 MiAPYYHMKA [IPHCBSYCH] : KIACHYHUM METONAM HioJoriuHol
\TUCTHKK. BOHH CTOCYKOTHCS CUTYalll, 32 SKHMH AHAMI3YETHCA MIHJIUBICTH
peMuX O3HAaK. binbll CKIafHi BHAW CTATUCTHYHOIO aHajlizy [03BOJAIOTH
A1i3yBaTH MIHIMBICTH HE OJHIC] O3HAKH, 2 iJIMX KOMIIIEKCIB O3HaK. TakuMu
feTofM 6AraToMipHOi CTATHCTMKM, WO BHHMKIM - BHACIIIOK [0J1bLIOrO
3BUTKY KOPEJLIHHOrO aHam3y.

OJHH i3 LMX MCTOMIB — MHOJKCUHHA Pezpecis — CTHCI0 POBIIIHYTO B UBOMY
IpyusuKy. Horo 3aBjaHHs — aHami3 Kopeisuii ozHi€l O3HAKH 3 HAOOPOM
{IUX O3HAK.

Jlns BUSABJIEHHS KOpeJsilii cepest HAOOPY O3HAK BUKOPHCTOBYIOTL KOMAO=
wmuuii 1 axmopnuii ananizuy. LI METOAM 3aCTOCOBYIOTHCA, KOJIM HeoOX11HO
OPOTUTH UYHCIIO O3HAK abo knacudikysaru ix. Hanpukian, BUIJIMTY FOJIOBHI
yIIH (PAKTOPIB HABKOJMIIHBOrO CEPEOBHIIA, IO BH3HAHAKOTH POICCICHHSA
0AOrIYHOrO BUY.

JIuckpuminanmuuii ananis J03BOJISE ONTHMAJILHO BU3HAUUTH [PUHAICKHICTH
OcTepeKeHHs aB0 rPYLH CLIOCTEPEKEHD 10 OJHiel 3 JICKLIBKOX CYKYIIHOCTEH.
ALPUKIIAJ, Ha NLACTaBl pajly NpOMIpIB BIAHECTH BUKOIIHI KICTKOBI 3aJIHIIKH JIO
(HOrO 3 AHTPOMOJIOTIYHMX BapiaHTiB, ab0 BCTAHOBHTH, Akl ocoBanBoCTl
aMHe3y TOUHille BU3HAYAIOTH LIAHCH [ALICHTA Hd LIOBHC OJYXaHHA, TaCTKOBC
ylinimesus QisM4HOro cTany abo 1oBHY HECIPHHHSTIIMBICTD J10 Tepaltii.

Kracmepnuii ananiz BAPIIye 3aBJaHHs wiacuixanil cnocTepexcHb. Y xol
{aJi3y BUULIOTECS TPyNM OAM3bKUX 33 BJIACTHBOCTAMH 00’ ¢KTIB — KAGCmepu.
a iCTaBI Mip NOAIGHOCTI KIacTepy MOXHA OPraHi3yBaTH B icpapxiuHi CTPyK-
pu — Knacugpixayiiini depesa. KnacTepHui AHAI13 MOXKE BUKOPUCTOBYBATHCH,
IPUKNIAZ, Y CHCTEMATHII # TakcoHOMI — uld nobyoBu KnacuikaiiHux
(GLIOreHETHUHHX CXEM.

3anaui auckpuMinauii # xracudixaiii supimye MHOKUHHUN Quckpui -
s, 260 kKaHoniuKil, ananiz. 3 HOro BUKOPHUCTAHHAM BHBHACTLCA B3AEMO -

Iicnavosa

3B S130K MK JBoMa Habopamu o3Hak. Hanpukiaj, MOXH2 BUBYMTH 3AICKHICTS
MK Pi3HMMH (hakTOpaMy PH3HKY 3aXBOPIOBAHHS if IPOABOM y malieHTa rpymu
CUMIITOMIB, MIXK KpuTepismu kpanidikalii BUKJIALa4iB i MOKa3HUKAMH HIKUILHOT
YCIIIIHOCTI.

Metoy 6azamomipnozo wKamoBanka € CBOCPIIHOW abTEPHATHBOIO KJIAC-
TepHoMy ananisy. Horo meroro ¢ nobynosa rpadika, ua sKoMy B33aEMOPO3 -
TallyBaHHA JOCILLKYBaHUX 00’€KTiB BIANOBLIAE OLIHKAM IXHKOI NOJIOHOCTI 3a
CYKYNHICTIO 03HaK. Y Takuif CIOCIO MOXKHA ITONATH, HATIPHKNA[, OKpeMi HapOom -
HOCTI Ha IJICTaBl METPHUHHX XapaKTePHCTUK IXHIX MPCACTABHUKIB,

[epesiueH! MeTOAM BHXOAATH 33 MEXI UBOro IMiApy4yHuka. Bim mictuth
TUIbKY 023081 NPUHUMIM i METOJM CTATHCTUKH, POSYMIHHS SKHMX J10IOMOMKE BAM
3aCBOITH OliIbII CKA/HI BUIHM CTATUCTHYHOTO aHAIIZY.
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Ta6anusa 2. BiHomiansHi AMOBIpHOCTI . . .
I p Tabanus 3. Kputuuni Touky -kputepito CTHIOREHTA HPU PiBHAX 3HAYYIIOCTI
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Tabauus 4 (IPOAOBXKEHHS)
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0876 0879 0,881 0,884 0837 0,880 0,892 0894 0897 0900 58 1731 1734 1736 1738 1740 1742 17447 1,746 1748 1750
0902 0905 0907 - 0910 0912 0915 0817 0920 0922 0925 59 1752 1,754 1756 1758 1760 1,762 1764 1766 1,768 1,770
0527 0930 0932 0935 0937 0940 0942 0945 0947 0950 60 1772 1774 1776 1778 1780 1782 1784 1786 1,789 1,791

0952 0955 0957 0959 0962 0964 0967 0569 0972 0974
0976 0979 0981 0984 098 0988  0099] 0993 099 0,998
1,000 1,003 1,005 1,007 1,010 1,012 1,015 1017 1,019 1,022

61 1793 1795 1.797 1,799 1.801 1,803 1,805 1.807 1,809 1.811
62 1813 1815 1,817 1,819 1,821 1,823 1,826 1,828 1,830 1,832

1,024 1026 1,029 1,031 1,033 1.036 1,038 1,040 1,043 1,045 63 1834 183 1,838 1,840 1842 1844 1846 1848 1850 1853
1,047 1050 1052 1,054 1,056 1059 1061 1063 1,066 1068 64 1855 1,857 1859 1,861 1863 865 1,867 1869 1871 1873
1,070 1072 1,075 1077 1079 1,082 1,084 1086 1,088 1091 65 1875 1878 1880 1882 1884 1886 1.888 (890 1,892  1,8%
SO B A S O e 66 1897 1899 1901 1903 1905 1907 1909 19i1 1913 1916
H;; HJ;Z) Hig Hii H;g ::ig H?]) H;; H;g }g; 67 1918 1920 1922 1924 1926 1928 1930 1933 1935 1937
1,159 1,161 1164 1166 1,168 1,170 1,172 1,174 1,177 1179 68 1939 1941 1943 1946 1948 1950 1952 1954 1956 1958
1,182 1,183 1185  LI87 1,190 (192 1,184 1,196  1.198 1,200 69 1961 1963 1965 1967 1969 1971 1974 . 1976 1978 1980
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METPIA. Il {Iopiensanna 2pyn i.anaiiz 36 a3xy . Hoodamok. Tabauyi cmamucmuynux kpumepiis

Tabnuusn 4 (3axkinyenus)

Comi' it decanii wacmxu p Tabauus 5. KputnuHi 3HaueHHA KoedilieHTa acHMeTpii AS npH piBHAX

b 0 1 2 3 4 5 6 7 8 g 3Hayymocti p = 0,05 1a p = 0,01 (n — o6csar BuOipxu)

I ,982 1984 1987 © 1989 1991 1,993 1995 1998 2,000 2,002 n ASops Asoot n Asops Asom

2004 2006 2009 2001 2013 2015 2018 2020 2022 2024

2026 2,029 2031 2,033 2035 2038 2040 2042 2044 2047 2 0711 1,061 250 0.231 0,360

o= ’ o Do = : = 30 0,661 0,982 300 0,230 0,329

2049 2051 2053 2056 2058 2060 2062 2065 2067 2.069 g s X

2071 2074 2076 2078 2081 2083 2085 2087 2.090 2.092 35 0,621 0921 350 0212 0.305

2094 2,097 2,099 2101 2104 2,106 2,108 2011 2113 2115 40 0,587 0.869 400 0,200 0,285
20118 20200 2122 2125 2,127 2,129 2132 2034 2.036  2.139 45 0.558 0.825 450 0,188 0.269
2,141 2,144 2146 2148 2151 21453 2,156 2,158 2160  2.163 50 0533 0.787 s00 0.179 0.255
2,165 2068 2170 2172 2,175 2477 2,180 2.182  2.185  2.187 i, 0171 s
2190 2092 2194 2,497 2,199 2202 2204 2207 2209 2212 60 0.492 0.723 550 A7 0.243
2214 2217 2219 2222 2224 2224 2227 2229 2231 2237 70 0,459 0,673 600 0.163 0233
2240 2242 2245 2247 2250 . 2252 2255 2258 2260 2263 80 0432 0.631 650 0.157 0.224
2265 2268 2271 2273 2276 2278 2281 2284 2286 2289 9 0.409 0.596 700 01s1 0215
2292 2294 2297 2300 2302 2305 2308 2310 2313 2316
2319 2321 2324 2327 2330 2332 2335 2338 2341 2343 100 0.389 0.567 750 0,146 0.208
2,346 2349 2352 2355 2357 2360 2363 2366 2369 2372 125 0.350 0.508 800 0.142 0.202
2375 2377 2380 2383 2386 2389 2392 2395 2398 240 150 0321 0.464 850 0.138 0.196
2404 2407 2410 2413 2416 2419 2422 2425 2428 2431 _
2434 2437 2440 2443 . 2447 2450 2453 2456 2459 2462 175 0.298 0430 960 0,134 0.190
2465 2469 2472 2475 2478 2482 2485 2483 2491  2.495 200 0.280 0.403 950 0,130 0,185
2498 2501 2505 . 2,508 2,502 2,515 2518 2522 2525 2529 ‘ 1000 0.127 0.180

2,532 2536 2539 2543 2546 2550 2554 2557 2561 2564
2568 2572 2575 2579 2,583 2587 2591 2594 2598 2602
2,606 2610 2614 2618 2622 2626 2630 2634 2638 2642
2,647 2,651 2,655 2659 2664 2,668 2673 2677 2681 2686
2691 2,695 2,700 2706 2,709 2,744 2719 2724 2729 2734

Jlaxin, ¢. 340, ta6xa. X1V

Tabmuust 6. Kpnruuni sHauenns xoediuicnra excuecy Ex npu pisuax
sHauymocti p = 0,05 Ta p = 0,01 (n — obesr BuGipxH)

2739 2744 2749 2754 2760 2765 2771 2776 2782 2788

2793 2799 2805 2811 28(8 2824 2830 2837 2844 2851 n Exyos Exqo n Exqps Exoot

2858 2,865 2872 2880 2888 2896 2904 2913 2022 293

2941 2942 2943 2944 2945 2946 2948 2949 2950 2.95] 11 0,907 0,936 61 0.843 0.839
2952 2953 2954 2955 2956 2957 2958 2959 2960 296l 16 0.888 0.914 71 0.840 0,855
2963 2964 2965 2966 2967 2968 2969 2971 2972 2973 21 0.877 0.900 81 0.838 0.852
2974 2975 2976 2978 2979 2980 2081 2983 2984 . 2.98S 2% 0.869 0.890 g1 0.835 0.848
2987 2988 2989 2990 2992 2993 2995 2996 2997 2999 ‘
3000 3002 3003 3004 3006 3007 3009 300- 3012 3013 31 0.863 0.883 101 0.834 0.846
3015 3017 3018 3020 3,022 3023 3025 3027 3028  3.030 36 0.858 0,877 201 0,823 0832
3032 3034 0036 3038 3040 3041 3044 3046 3048  3.050 41 0.854 0.872 301 0818 0.826
3052 3054 3,057 3059 3062 3064 3,067 3069 3072 3075

3078 3082 3085 3089 3003 3097 3101 3007 3413 3122 46 0.851 0.808 401 0816 0.822

3142 si 0.848 0,865 501 0814 0.820

1, ¢. 331-333, tabn. VHI Jlakiu, ¢. 340, Tabn. XV
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IMETPIA. 11, [lopisnauns 2pvn i ananis 36’ a3xy
- Jlooamox. Tabauui cmamucmyyHux Kpumepiia

Ta6auus 14. Kpuruusi suadenns U-KpUTepito Y UIKOKCOHA (ManHa~YirHi).
JIBOCTOpOHHIH KpuTepiit

3 RERA S Dol S
N p=005
E SI2 2= o
n» ny
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
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o dem Tew |W 7710 15 19 24 20 34 39 44 49 54 60 65 70
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$ S S 8 = 0 13 18 24 30 36 4 48 54 60 67 73 79 8 92 99 105

Cuzopenxo, <. 316, Jlomarok [, Tabu. I
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METPIA. 1. Hopiguanus epyn i ananis 36’ a3ky Hodamox._Tabruui cmamucmuynux Kpumepiig

R Tabauus 15 (3akiHUeHHS)
Tatauus 15. 3nauenHs GyHkuii I/I(—-)
n+tl [ R ) 0 1 2 3 3 5 6 7 8 9
R - n+1

—-) 0 1 2 3 3 5 6 7 8 9 0,50 +0,00 40,00 +0.,01 +0,0f +000 +00l +002 +0,02 +0,02 +0,02
1+1 0,51 0,03 0,03 0,03 0,03 0,04 0,04 0,04 0,04 0,05 0,05
0,00 -0 309 288 275 265 258 251  -246 -241 237 0,52 0,05 0,05 0,06 0,06 0,06 0,06 0,07 0,07 0,07 0,07
0,01 253 229 226 223 220 2,17 244 202 2,100 -2,07 0,53 0,08 0,08 0,08 0,08 0,09 0,09 0,09 0,09 0,10 0,10
),02 22,05 -2,03 20t 200 -198 -19 -194 -193 -191.. -190 0,54 0,10 0,10 0,11 0,11 0,11 0,11 0,12 0,12 0,12 0.12
0,03 -1,88 - -187 -185 -1.84 -1,83 -1.8l -1,80 @ -1,79 -1,97 -1,76 0,55 0,13 0,13 0,13 0,13 0,14 0,14 0,14 0.14 0.15 0,15
),04 1,75 -L,74 -173 -1720 17t -1,700 -1,68 0 -1,67 0 -1.66 -1,65 0,56 0,15 0,15 0,16 0,16 0,16 0,16 0,17 0,17 0,17 0,17
0,05 -1,64  -164 -163 -1,62 -t6l -1,60 -1,59  -1,58  -157  -1,57 0,57 0,18 0,18 0,18 0,18 0,19 0,19 0,19 0,19 0,20 0,20
0,06 -1,55  -1,55 154 -153  -1,52  -l50 -b50 -150 -149  -1.48 0,58 0,20 0,20 0,21 0,21 0,21 0,21 0,22 0,22 0,22 0,23
0,07 -1,48 -147 -146 -145 -145 -144 -143 -143 -142 -14] 0,59 0,23 0,23 0,23 0,24 0,24 0,24 0,24 0,25 0,25 025
0,08, -1.41 -1,40  -139 -139 -1,38 -1,37 -137 -1,36 -135 1,35 0,60 025 0,26 0,26 0.26 0,26 0,27 0,27 0,27 0,27 0,28
0,09 - -134  -133  -1,33 132 -132 -1,31 -1,30 -130 -1,29  -1,29 0,61 0,28 0,28 0,28 0,29 0,29 0,29 0,30 0,30 0,30 0,30
0,10 -128  -128 -127 -126 126 -1,25 -125 -1,24  -124 -1,23 0,62 0,31 0,31 0,31 0,31 0,32 0,32 032 0,32 0.33 0,33
)11 21230 -1220 -1,220 4121 -1,210 -1200 <1200 -L19 0 -1,19 -L,18 0,63 0,33 0,33 0,34 0,34 0,34 0,35 0,35 0,35 0,35 0,36
N,12 L8 -7 -7 -nie -6 -5 -L1s L4 -4 <113 0,64 0,36 0,36 0,36 0,37 0,37 0,37 0,37 038 0,38 0,38
0,13 13 -2 -1 -0l 1,11 -410 -L10 -1,09 -109 1,09 0,65 0,39 0.39 0,39 0,39 0,40 0,40 0,40 0,40 041 0,41
), 14 -1,08 -1,08 -107 -1,07 -106 -106 -105 -105 -1,05 -1,04 0,66 0,41 0,42 0,42 0,42 042 0,43 0,43 0,43 043 0,44
0,15 -1,04 0 -1,03 0 -1,03 -1,02 0 -1.02 -1,02 -1,01 -1,01 -1,01  -1,00 0,67 0,44 0,44 0,45 0.45 0,45 0,45 046 0,46 0,46 0,46
0,16 0,99 099 099 098 -098 097 -097 -097 -09 -0 0,68 047 0,47 0,47 0.48 0,48 0,48 048 049 0,49 0,49
0,17 095 -095 095 094 -094 -093 -093 -093 -092 -092 0,69 0,50 0,50 0,50 0,50 0,51 0,51 0,51 0.52 0,52 0,52
N,18 -0,92 -0,91 -0,91 090 -0% 09 -089 -089 0,89 -0,88 0,70 0,52 0,53 0,53 0,53 0,54 0,54 0,54 0,54 055 0.55
0,19 -0,88 -087 -0.87 -0,87 -0,86 -08 -08 -08 -085 -0,85 0,71 0,55 0.56 0,56 0,56 0,57 0,57 0,57 0,57 0,58 0,58
0,20 08 084 -083 -083 .08 -08 -08 -082 -08 -08! 0,72 0,58 0.59 0,59 0,59 0,59 0.60 0,60 0,60 0,61 0,61
0,21 -0,81 -0,80 -080 -08 -079 -079 -0,79 -0,78 -0,78 -0,78 . 0,73 0,61 0,62 0,62 0,62 0,63 0,63 0,63 0,63 0,064 0,64
0,22 0,77 0,77 -0,77 -076 -076 076 -0,75 075 -075 -0,74 0,74 0,64 0,65 0,65 0,65 0,66 0,66 0.66 0,67 0,67 0,67
0,23 0,74 -074 073 073 073 072 072 -072 -07F -0,71 0,75 0.67 0,68 0,08 0.68 0,69 0,69 0,69 0,70 0,70 0,70
0,24 -0,71 0,70 070 0,70 -069 -069 -069 -0068 -0,68 -0,68 0,76 0,71 0,71 0,71 0,72 0,72 0,72 0,73 0,73 0,73 0,74
0,25 0,67 -0,67 -067 067 -066 -066 -066 -065 -0,65 -0,65 0,77 0,74 0,74 0,75 0,75 0,75 0,76 0,76 0,76 0.77 0,77
0,26 0,64 064 -0064 -063 -063 -063 -063 -062 -062 -062 0,78 0,77 0,78 0,78 0,78 0,79 0,79 0,79 0,80 0,80 0,80
0,27 -0,61 -0,61 -0.01 0,60 -0,60 -0,60 -0,60 -059 -059 -059 0,79 0,81 0.81 0,81 0,82 0,82 0,82 0,83 0.83 0,83 0,84
0,28 -0,58 -058 -058 -057 -057 -0,57 -057 -056 056 -056 0,80 0,84 0.85 0,85 085 0,86 0,86 0.86 0,87 0,87 0,87
0,29 0,55 -055 055 -054 -054 054 054 -053 -053 -053 0,81 0,88 0,88 0,89 0,89 0,89 0,90 0,90 0,90 0,91 0,91
0,30 -0,53  -052 052 052 -051 -0,51 -0,51 -0,50  -0,50 -0,50 0,82 0,92 092 0,92 0,93 0.93 0.93 0,94 0,94 0,95 0,95
0,31 0,50 049 -049 -049 -048 -048 -048 -047 -047 -047 0,83 0,95 0,96 0,96 0,97 0,97 0,97 0,98 0,98 0.99 0,99
0,32 047 046 0406 -046 -046 -045 -045 -0,45 -0,45 -044 0,84 0,99 1,00 1,00 1,01 1,0! 1,02 1,02 1.02 1,03 1,03
0,33 044 044 043 043 -043 -043 -043 -042 042 -042 0,85 1,04 1,04 1,05 1,05 1,05 1,06 1,06 1,07 1.07 1,08
0,34 -0,41 -0,41 -041 040 -040 -040 -040 -039 039 039 0,86 1,08 [,09 1,09 1,09 1,10 1,10 1,11 1,11 1,12 12
0,35 0,39 0,38 -038 -038 -037 -037 -037 -037 -036 -036 0,87 1,13 1,13 1,14 1.14 115 1,15 1,16 1.16 1.17 1,17
0,36 036 -036 -035. 035 035 -035 -034 -034 -034  -033 0,88 I8 1,18 1,19 1,19 1,20 1,20 1,21 1,21 1,22 1,22
0,37 -0,33  -033 -033 032 -032 -032 -032 -031 -031 -031l 0,89 1,23 1,23 1,24 [,24 1,25 1,25 1,26 1,26 1.27 1,28
0,38 -0,31 -0,30  -030 -030 -030 -029 -029 -029 -0,28 -028 0,90 1,28 1,29 1,29 1,30 1,30 1,31 1,32 1,32 1,33 1,33
0,39 -028 028 027 027 027 -027 -02 -026 -026 -026 0,91 1,34 1,35 1,35 1,36 1,37 1,38 1.37 1,39 1,39 1,40
0,40 025 025 -025 -025 -024 -024 -024 024 -023 -023 0,92 1,41 1,41 142 1,43 1.43 1.44 1.45 145 1,46 1,47
0,41 -023 023 -022 -022 022 -021 -0.21 -0,21 -021  -0,20 0,93 1,48 1,48 1,49 1,50 1,51 1,51 1,52 1,53 1,54 1,55
0,42 020 -020 - -020 -0,19 -0,19 -0,19 -0.19 -0,18 -0,i8 -0,18 0,94 1,55 1,56 1,57 1,58 1,59 1,60 1,61 1,62 1,63 1,64
0,43 0,18 -0,17 -0,17 -0,17 -0,17 0,16 -0,l6 -0,16 0,16 -0,15 0,95 1,64 .65 1,66 1,67 1,68 1,70 1.71 1.72 1,73 174
0,44 0,15 -0,1s -0,15 0,14 -0,14 -0,14 -0,14 -0,13 -0,13 -0,13 0,96 1,75 1,76 1,77 1,79 1,80 [.81 1.83 1,84 1.85 1,87
0,45 -0,13° 0,12 0,12 -0.12 -0,02 -0, -0,11 -0,11 0,1t -0,10 0,97 1.88 1,90 191 1,93 1,94 1,96 1,98 2,00 2,01 2,03
0,46 0,10 0,10 -0,10 -0,09 -0,09 -0,09 -0,09 -008 -0,08 -0,08 0,98 2,05 2,07 2,10 2,12 2,14 2,17 2,20 2,23 2,26 2,29
0,47 -0,08 -0,07 -007 -007 -007 -006 -0,06 -006 -006 -0,05 0,99 2,33 2,37 241 2,46 251 2,58 2,65 2,75 2,88 3,09
0,48 005 005 -005 -004 -004 -004 -004 -003 -003 -0.03 Tlaxin, . 333-335, 1abn. IX
0,49 0,03 -002 -002 002 -002 -001 -0,01 -0,01 -0.,01  -0,00 :
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METPIA. Il [Topienanns epyn i ananiz 38’a3Ky

Ta6anns 16, Kpuruuni 3uauenns kpurepito X Ban nep Bapneua
npu pisHsX 3Hagymocti p = 0,05 Ta p = 0,01

ne-1n=0 abo 1 nen=2 abo 3 nen=4 abo 5
Xus Koot Xugs KXot Xogs - Xuy
2,40 - 2,30 - - -
2,48 - 240 - R _
2,60 3,20 2,49 3,10 2,30 -
2,72 3,40 2,58 3,40 2,40 -
2,86 3,60 2,79 3,58 2,68 3,40
2,96 371 291 364 2,78 350
311 394 3,06 3.88 300 3,76
324 4,07 3,19 4,05 3,06 3,88
339 426 3,36 4,25 3,28 412
3,49 444" 3,44 437 3,36 423
363 4,60 3,60 4,58 353 450
373 4,77 3.69 4,71 361 4,62
3,86 494 3,84 492 378 485
396 5,10 392 5,05 385 496
4,08 5,26 4,06 5,24 401 517
4,18 5,40 4,15 5,36 4,08 527
4,29 555 427 553 423 548
439 5,68 4,36 5,65 430 558
4,50 583 448 581 444 5,76
4,59 595 4,56 592 451 5,85
4,68 6,09 4,68 6,07 4,64 6,03
478 6,22 4,76 6,19 4,72 6,13
4,88 6,35 487 6,34 784 6,30
497 6,47 4,95 6,44 491 6,39
5,07 6,60 5,06 6,58 503 6,55
5.15 6,71 513 6,09 5,10 6,64
525 6,84 5,24 6,82 521 6,79
533 6,95 5.31 6,92 5.28 6,88
542 7,06 541 7,05 5,38 702
5.50 7,17 548 7.15 545 701
559 7.28 5,58 7,27 555 725
567 739 5,65 7.37 5,62 7,33
5,75 7,50 5,74 749 572 747
5.83 7,62 5,81 7,60 5,79 7,56
591 772 590 7,71 5.88 7.69
599 7.82 597 781 595 1,77
6,04 793 6,06 7.92 6,4 7.90
6,14 8,02 6,12 801 6,10 7,98
521 8,13 621 8,12 6,19 8,10
6,29 8,22 6,27 8,21 6,25 8,18
6.36 832 6,35 831 6,34 8,29
643 841 6,42 8,40 6,39 8,37
6,50 8,51 6,51 8,50 6,48 8,48

H, ¢. 335-336, Tabn. X
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Joodamox. Tabruyi cmamucmuynux Kpumepiie

Ta6anus 17. KputudHi 3HaUeHHS KPUTEDIHO 3HAKIB Z TP PIBHAX 3HATYILIOCT]

p=0051ap =00l

(11 — UHCIIO IAPHUX 3HAYEHH 33 BHHATKOM Hy/bOBUX PI3HULE)

L Zogs  Zoot
5 0 -
6 0 -
7 0 0
8 1 0
9 1 0
10 1 0
11 2 1
12 2 1
13 3 1
4 3 2
15 3 2
16 4 2
17 4 3
18 5 3
19 5 4
20 5 4
21 6 4
22 [{] 5
23 7 5
24 7 5
25 7 6
26 8 6

. Zaps oyt

n_ Zas  Zom

49
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
.73
84
86
88
90

18
18
19
20
21
22
23
24
24
25
26
21
28
29
30
31
32
33
33
34
35
36

15
16
17

n

I'yGutep, c. 88, rabn. |

Tabanus 18. Kpuruuni snadedss 7-kpurepiio Y UIKOKCOHA JUIH 3AIEKHUX
BUBIPOK (2 — HMCIIO NAPHMX CLIOCTEPEKEHD 33 BUHATKOM HYJIbOBHMX PI3HHMILb)

n lt_i,@ Tom n T Tum
6 0 - 16 30 20
7 2 - 17 35 23
8 4 0 18 40 28
9 6 2 19 46 32
10 8 3 20 52 38
11 i1 5 21 59 43
12 14 7 22 66 49
13 17 10 23 73 55
14 21 13 24 81 ol
15 25 16 25 89 68

Sprinthall, p. 408, Table I



'OMETPIA. [I. Hopiensuus zpyn i ananiz 3¢ a3y

Tabauus 19. Kputuusi 3HaueHHs KpuTepio y* HpM PIBHAX 3HAYYINOCTI
p=0,05,p=0,01 13 p = 0,001 (df — uucno crynexis cBoOOAM)

df Lugs Yoot Lot daf - Lois Loor Yomr
1 384 6,64 10,83 51 68,67 77,39 87,97
2 599 921 13,82 52 69.83 78,62 89,27
3 782 11,34 16,27 53 70,99 79,84 90,57
4 949 13,28 18.47 54 72.15 81,07 91.87
5 11,07 15,09 20,52 55 73,31 8229 93,17
6 12,59 16,81 22,46 56 7447 83,51 94,46
7 14,07 1848 2432 57 75,62 84,73 95,75
8 15,51 20,09 26,12 58 76,78 85,95 97,04
9 16,92 21,67 27.88 59 7793 87,17 98.32
10 18,31 2321 29,59 60 79,08 88,38 99,61
1 19,68 2472 31,26 61 80,23 89,59 100.89
12 21,03 26,22 3291 62 81,38 90,80 102,17
13 22,36 27.69 . 3453 63 82,53 9201 103.44
14 23,68 29,14 36.12 64 83,68 93,22 104,72
15 25,00 30,58 37,70 065 84,82 94,42 105,99
16 2630 32,00 39,25 66 8597 95,63 107,26
17 27.59 33,41 40,79 67 87,11 96,83 108,53
18 28,87 34,80 42,31 68 88,25 938,03 109,79
19 30,14 36,19 43,82 69 89,39 99,23 111,06
20 31,41 37.57 45,32 70 90.53 100,40 11232
21 32,67 38,93 46,80 71 91,67 101,60 11358
22 33,92 40,29 4827 72 9281 102,80 114,84
23 35,17 41,64 49,73 73 93,94 104,00 116,09
24 36,42 4298 51.18 74 95,08 105.20 117,35
25 3765 4431 5262 75 96,22 106,40 118,60
26 38,88 45,64 54,05 76 97,35 107.58 11985
27 40,11 46,96 55,48 77 98.43 108,77 121,10
28 4134 48,28 56,89 78 99,62 109.96 122,35
29 42,56 4959 58,30 79 100,75 i1t,14 123,59
30 4377 50,89 59,70 80 101,88 112.33 12484
31 4493 52.19 61,10 81 103.01 11351 126,08
32 46,19 53,49 62,49 82 104,14 114,70 127.32
33 47,40 54,78 63,87 83 105,27 11588 128,56
34 48,60 56,06 65,25 84 106,40 117,06 129,80
35 49,80 57.34 60,62 85 107,52 118,24 131.04
36 51,00 58,62 67,98 86 108,65 11941 13228
37 52.19 59,89 69.35 87 109.77 120,59 133,51
38 53,38 61,18 70,70 88 110,90 121,77 134,74
39 54,57 6243 72,06 89 112,02 12294 13598
40 55,76 63.69 73,40 90 113,14 124,12 137,21
41 56,94 64.95 7474 97 11427 12529 138,44
42 58,12 66.21 76,08 92 115,39 126,46 139,67
43 59,30 6746 7742 93 116,51 127,63 140,89
44 60,48 68,71 78.75 9 117.63 128,80 142.12
45 61,66 69,96 80,08 95 118,75 12997 143,34
46 62,83 71,20 81,40 96 119,87 131.14 144,57
47 64,00 7244 82,72 97 120,99 132,31 145,79
48 65,17 73,68 84.04 98 22,11 13348 147,01
49 66,34 74,92 83.35 99 123,22 134,64 148.23
50 07,51 76,15 86,66 100 124,34 135,81 149,45

(H, ¢. 329, tabn. VII; Pokuubkuii, c. 306, Tabn. X
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Lodamox. Tabauyi cmamucniuynux Kpumepiie

Ta6auns 20. Kpurnuni 3Hauends xoediuicnra kopensuii [lipcoua r
(ABOCTOPOHHIH KpUTEpiil) npH piBHaAX 3HauywocTi p = 0,05 ta p = 0,01
(df = n — 2, n — 4uCI0 NAPHUX 3HAYEHD)

df Tops Fant df Togs T df Tans Tug1
1 0,997 0,999 15 0482 0,606 50 0,273 0,354
2 0,950 0.990 16 0,468 0,590 55 0,261 0,339
3 0.878 0,959 17 0,456 0,575 60 0,250 0,325
4 0811 0917 18 0444 0,561 70 0,232 0,302
5 0,755 0,875 19 0433 0,549 80 0,217 0,283
6 0,707 0.834 20 0,423 0,537 90 0,205 0,267
7 0,666 0,798 22 0,404 0,515 100 0,195 0,254
8 0,632 0,765 24 0,388 0,496 120 0,178 0,232
9 0,602 0,735 26 0374 0,479 150 0,159 0.208
10 0,576 0,708 28 0,361 0,463 200 0,138 0,181
11 0,553 0.684 30 0,349 0,449 300 0.113 0,148
12 0,532 0,661 35 0.325 0418 400 0,098 0,128
13 0514 0,041 40 0304 0,393 500 0,088 0,115
14 0,497 0.623 45 0,288 0,372 1000 0.062 0,081

Minium, A-54, Appendix H

TaGauna 21. 3Hayenss z, WO BIIOBIAAIOTH 3HAYEHHAM KOePILICHTa KOpeNsHil
Tipcona r

Comi wacmrn Koedigcnma kopeinyiv

fo 0 1 p) 3 4 5 6 7 3 9

0.0 0000 0010 0020 0030 0040 0050 0000 0070 0080 009
0,1 0.100 0110 - 0,121 0,131 0,141 0,151 0.lel 0172 0182 0192
02 0203 0213 0224 0234 0245 0255 0206 0277 0288 0299
03 0310 0321 0332 0343 035 0365 0377 0388 0400 0412
04 0424 0436 0448 0400 0472 0485 0497 0510 0523 0536
05 0549 0503 0576 059 0604 0618 00633 00648 00663 0678
06 0693 0709 0,725 0741 0758 0775 0793 08I 0,829 0848
07 0867 0887 0958 0929 0951 0973 09% 1,020 1,045 1,071
08 1.099 1,127 1,157 1,188 1,221 1,256 1,293 1,333 1,376 1,422
09 1,472 1,528 1,589 1.658 1,738 1,832 1946 2,092 2298 2,647
0,99 2,647 2700 2759 2826 2903 2995 3100 3250 3453 3800

Nakin, radn. XXII, ¢. 344



IOMETPIA. Il. Hopiguanua 2pyn i ananiz 36 s3xy Hooamox. Tabauui cmamucnyynux Kpumepiig

Tabauus 24. 3nauyeHHs BETUYUHHA ¢ JUI1 PIBHA 3HAYYLIOCTI p,

Tabauus 22. 3nayeHns

n—n BHYTPILIHLOrPYIIOBOIO YHCIIA CTYIEHIB cBoboau df,= N —a
JUIs PaHrOBOTO Koediuienrta xopensiii Crnipmena 7, 1 KiIbKOCTI IPyN @ (IOPIBHIOE YUCITY rpajauii gaxropa)
6 6 6 ‘ & a - KLIKICHs 2pyn
" ; n 3 ' n 3 - F 2 3 4 5 6 7 8 9 0 11
n —-n n —-n n -n

11 0,00454 21 0,00065 5 0,05 3,64 4,60 522 5,67 6,03 6.33 6,58 6,80 6,99 Ay

2 0.00350 2 0.00056 0,01 5,70 6,98 7.80 842 891 932 9,67 997 1024 1048
3 0,25000 13 0,00275 23 0,00049 .
4 0,10000 14 0.00220 2% 0.00044 6 005 346 434 49 530 S63 59 612 632 649 665
5 0,05000 15 0.00179 25 000038 0,01 524 6,33 7,03 756 797 8,32 8,61 8,87 9,10 9,30
6 0,02857 16 0,00147 26 0,000342
7 001786 17 0,00122 27 0,000305 7 005 334 416 468 506 536 561 582 600 616 630
8 001190 18 0.00103 28 0000274 0,01 495 5,92 6,54 7,01 737 7.68 7.94 8,17 8,37 8.55
9 0,00833 19 0,00088 29 0,000246 ; o
10 0,00606 20 0,00075 30 0,000222 8§ 005 32 404 453 489 SI7 540 560 577 592 605

0,01 475 5:64 620 662 69 724 747 7.68 7.86 8,03

operTreB, XXXII, c. 149
9 0,05 3,20 395 441 4,76 5,02 5.24 543 5,59 574 5,87

0,01 4.60 543 5,96 6,35 6,66 691 7,13 7.33 749 765

10 0,05 315 3.88 433 4,65 491 512 5.30 546 5,60 572
0,01 448 5.27 577 6.14 643 6,67 6.87 7.05 721 7,36

Tabmuusn 23. Kpyuyni 3Hadvenss xoediienta kopenswii panris CltipMesa r, 1pu

piBHAX 3HA4YLIOCTI p = 0,05 Ta pr= 0,01 (1 — 4MC0 NapHUX 3HaYEHD) 1 zz; Z ; (l) ;f? gég’ gg; g§§ 22; 22(7) 2;3 233 ;?;

n Twos o n Tus L n Twus Twor
12 0ps 308 377 420 451 475 495  S12 527 539 551
5 094 - 17 048 0,62 29 0.37 0.48 001 432 505 550 584 610 632 651 667 681 694
6 085 - 18 047 060 30 036 047 ‘ ‘
7 0,78 094 19 046 058 31 036 046 13 005 306 373 415 445 469 488 505 519 532 543
8 072 088 20 045 057 32 036 045 001 426 496, 540 573 598 619 637 653 667 079
9 068 083 21 044 056 33 034 045
10 064 079 2 043 054 34 034 044 14 005 303 370 41l 441 464 483 499 513 525 536
1 061 0,76 23 042 053 35 033 043 001 421 489 532 563 58 608 626 641 654 660
12 058 073 4 041 0,52 36 033 043
13 0.56 0,70 25 040 051 37 033 042 15 005 301 367 408 437 459 478 494 508 520 531
/4 054 068 26 039 030 38 032 041 001 417 484 525 556 580 599 616 631 644 655
5 052 066 27 038 049 39 032 04l
6 0,50 0,64 28 0,38 048 40 031 0,40 Sprinthall, Table G, p. 405
kid, XXIIL c. 344; Tepentnes, XXXIII, c. 149
167

166



IOMETPIA. 1I. [opisuanns zpyn i ananis 36’a3xy

Tabmuua 25. Kputuusi 3HaueHus kputepio H Kpackna~Yomiica

npu piBHAX 3HavyiocTi p = 0,05 ta p =0,01

3
3
S

&
5o

BN N NN NN RN NN NN N o v ey by ey
MU ARARAWLWLWNDNNNNOARWDWWNN

QA UNANANLMARAUWAULRNLWLUBA A W

Hyps Hyy

4,80

5,00

5,14
521
4,96
497
498
5,12
4,71
533
5,16
535
5,36
544
525
535
545
5.27
534
534
534

6,53
6,65
6,44
6,82
6,97
704
7,12
7,34
727
7,38

n n n th_n,(g H(gn
3 3 3 5,60 7,20
3 3 4 5.73 6,75
3 3 5 5,65 7,08
3 3 6 5,62 741
3 4 4 5,62 7,14
3 4 5 5,63 745
3 4 6 5,61 741
3 5 5 5,71 7,54
3 5 6 5,60 7,59
3 6 6 5,63 7,45
4 4 4 5,69 7,65
4 4 5 562 7.76
4 4 6 5,68 7,94
4 5 5 5,64 7,77
4 5 6 5,66 7,94
4 6 6 572 8,00
5 5 5 578 8,00
5 5 6 573 8,03
5 6 6 5,76 8,12
6 6 6 5,80 8,22

akid, ¢. 343, Tabn. XX; Tepentsen, ¢. 150, tabm. XXXV

Tabiuus 26. Kpyririyi 3sHaueHHs Kpurepito Z,ze OpigMaHa Npy pIBHAX 3HATYIOCTI

p=005Tap=001
(n ~umncao aat y KoxHIN rpagauil, g — 9ucio rpaiatgit)

a=3 a=4 a=3

4 2 2 2 2 n 2 2
__Xroos__ Xroor Aroos  Arooi Aroos  Arooi
? 6.00 9 622 8,67

3 6,00 7.40 9,00 10 6,20 9,60
/ 6,50 8.00 7.80 9,60 11 6,54 9,46
y 6,40 8,40 7,80 9,96 12 6,17 9,50
3 7.00 9,00 7.60 10,20 13 6,00 9,38
4 7.14 8,86 7,80 10,37 14 6,14 9,00
] 6,25 9,00 7,65 70.35 15 6,40 8,93

akiH, ¢. 342, Tabn. XIX; TepenTses, c. 150, Tabn. XXXVI

168

CMACOK
MO3HAYEHDb

Yucso rpagariit IMCriepciHHOTO KOMILICKCY

TloxasHHK acHMeTpil

Koedinient niniitroi perpecii

TTokasHIK TOYHOCTI IOCHI/DKEHHS

KoediuienT Bapianii

HopwmopaHa pi3HuL, fiHiliHe BIIXHICHHS

Yucro cTyrieHis coGomm

TMoxa3HuK eKcLiecy

Kpurepiit diarepa

Yacrota

Kpurepiit Kpaciia-Youica

BenuuvHa U1 NOPiBHAHHA TPYTIOBHX CEPEIHIX AUCTIEPCIIHOTO KOMITIEKCY
AJTbTEpHATHBHA rifloTe3a

Hynsosa rinoresa

KoeditieHT kopensuiitHoro BiHomeH s X 3a Y

ImMoBipHICTE DOAIY, piBeHDb 3HAYYIIOCTE

Hopwmosane BigxuneHHs

Hucro wIacis BapialliifiHOIo psiity, MOMXOPHUHMIT IOKA3HUK 3B’ A3KY
Uucerio obmerxeRb Bapiallil B CTATHCTHYHIN CyKynHoCTi

Yucrno cnpusTHBHX BUIPOOYBaHb, YHCIO JIAT i3 MEBHOO O3HAKOK, YHCIIO0
06’ €eKTIB, IO HAIEKATH 10 OAHICE KATEropii

MeniaHa

Mona

Cepenniit ksagpar

O6cAT reHepasbHOT CyKynHocTi

O6csT BUGIPKH, YHCIIO BCIX MOX/THBHX BHIIPOOYBaHb

IMOBIpHICTB No/il, piBeHb 3HAYYILIOCTI

Posmax Bapiawuii, paHr xatu
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BIOMETPIA. 1. Hopisnanng apyn i akaniz 36°a3ky

Crnucok nosHauens

KoeditienT xopensuii ITipcora

KoedinieHT erepMminanii

TerpaxopuynHii MOKA3HUK 3B’ S3KY

BicepiansHuit koedilieHT kopersit

Koediuient xopesiuii panris CrripMena

KoeoinierT MEOXMAHOT Kopemuii o3Haxu X 3 o3Hakamu ¥i Z
KoetiuicHT 9acTroBoi kopessiuii Mix o3xakamu X Ta ¥ nipu noctiitromy Z

CraHmapTHe BiIXHICHHS
Jucnepcis
Cyma kBamparis

CTaricTiyHa NOXHOKA TETPAXOPHYHOTO NOKAIHHUKA 3B’ A3KY
CratucTiHa noxubka MoKasHAKa acHMeETpit

Cratuctyuna noxu6ka koediuieHra sapiauii

Tloxn6xa pizHuLi

CratrcTiyAa noxnGka MoKasHEKa eKCIecy
CratmcTryHa noxuoKa KopesBIUiHHOrO BiTHOIEHHS

CTaTHCTHYHA IIOXHOKA aGCOTFOTHOI YacTOTH
CraTiCcTIYHA TIOXHOKA MeTiaHn

CrartuctryHa noxubka yacTku
CratucTHyna noxuoka koedinieHTa Kopesmil
CratncTiyHa oxmbka CTaHIAPTHOT'O BiIXHICHHS

CramneTivHa roxnGka nucnepcii

CrarucTiuna roxubka cepeiHsoi apudMeTHuHol

CratucTiHa MOXHOKa 3araTbHOT CepeNHBOT /I IEKIIbKOX BUOIPOK

CratucTHYHa noxubka HCNApAMETPUYHOT'O MOKa3HUKa CHJIH BIUIUBY

¢dakropa
CratucTuyHa noxnbka Z06yTKY cepearix

Crarucriuna noxubka cymu cepemHix
CratucTuyHa noxubka 4acTKu cepeIHix

3BaxkeHa Ucnepcis

Kpurepiit Yinkokcona
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Kpurepiit CTerofenTa, HOPMOBAHE BIIXHMIICHHA
Cepenns apudmeTniHa
3paxxeHa cepeHs apUpMeTHIHa

CepeaHs reoMeTpHYHA
CepenHa rapMoHiiina
Cepenus KBaapaTH4YHa

Cepennst KyOiuHa

Kpurepiit Vinkokcona (MarHa—YiTHI)
Kpurepiit Ulanipo-Yinka

Kpurepiit Ban-nep-Bapaena

Kpwrepii 3uakis, z-nieperBopeHns diluepa

TToxu6ka niepiroro poay

Toxubka apyroro pomy

Kpurepiii kpuBoniniiiHOCTI

HenapamerpuuHuii NOKa3HHK CHIH BILTHBY (akropa
Knacosnit iHTcpBan

TeHepasibHa cepemHs apHPMETHYHA
TeHepabHUIA MOKA3HHK 3B’ A3KY

TexepasibHa aycnepcis

Kpurepiit Bunasinua

TTepeeennii y pagiaRi reHepanbHHii BIICOTOK
TepeBenenuii y paians BUGIPKOBHI BifIcOTOK
Kpurepiii ipcona

Kpurepiit ®piqvana

171



ANMOABITHUN
MOKAXYUK

Aptedakr I: 40, 41; 11: 5
Acnmerpis I: 119, 166, 167, 170, 171; 11
149
bepuyim dopmyna I 111
bondepponi nonpasxa I1: 40-44
Bapianittauit psg I 48, 56, 57
OesinTepBaibHuil I 56, 57
iBTepBaabHui I: 56, 57
Bapianis
BHYTpilIHBOrpynosa I1: 98, 99
3araiieHa [I: 98, 99
KigbKicHa D 56
mukrpynosa [I: 98, 99
sikicHa [: 65
Bubipka
aMinena I: 25
penpeseHTaTHBHa I: 25
Bubipku
3anexwi [: 31; 11: 26
nezanexHi [: 31; I1: 21
nopiBHsHH] [: 27
Biporianicts I: 147, 148; I1: 53, 54, 67, 90
I'aycca kpuBa I: 115, 117
I'enepanshuii mapamerp [: 19, 126, 137,
138
[icrorpama I: 59, 60
I'pamauii daxropa I1: 95

172

I'pyna
€KCIIePUMEHTATEHA (OCHOBHa,
adocaigua) I: 20, 21, 28-30
koHTposisHa [; 20, 21, 28-30
Ipynu
sanexwi II: 12, 17, 123
HesanexHi [T: 12, 103. 109, 120
Hatu
Bumaani I: 40, 41; Il: 5-9
nonapxo 38’si3ani I: 50
Hucnepciiinnii anasis I: 95
nBodaktopuuit 11: 96
nemapametpuunnit [1: 100, 117, 120
onxooakropHuii I1: 44, 96, 103
napametpuuauii 11 100
Hucnepciitauii kommteke 11 97
nsogaktopruit [ 97
HepisgoMipuuii [1: 97, 103, 120
onnodaxropruit Il: 97
pisroMipuui I1: 97, 109, 120, 123
Hucnepcis I: 80, 100; I: 15-17, 103, 110
Hiarpama
kpyrosa I: 70, 71
crosmyacTa [: 66, 67
Jobip 06 exriB y BHbipky I: 23, 24
Jlosipunit intepsan I; 136-139; I1: 53, 90
Hosipui iimosipHocTi I: 136137

Anghagimuuti ROKAACYUK

Excnepument [: 20, 32
neiui crinni I 35
«1o i micna» I 21; 11:12
«koHTpoIb—goctia» [: 21, 35; I1: 12, 13
cuimuit 1: 32
Ekcuec I 119, 166, 167, 170, 171;11: 149
3akoH
Besnkux qucen I: 106
III0c—MiHyC Tpbox curM 1 118
Imosipricts I: 104, 105
Knac I: 56-58
Knacosuif intepsan [: 56-58
Kiacosi mesxi [: 56-58
Koedinient
accoriari
Bapiauii 1: 80, 100, 101
nerepminauii H: 69
kopenaiii Oicepiansauit 11: 79, 80
kopemsawit [ipcona I: 19; 11: 51, 71, 89,
165
kopensuii panris Crnipmena 1I: 70, 166
mHiiHoT perpecit I1: 86-89
MHOKHHHOT Kopensuii 11: 61-63
yacTkoBol kopersawnii [1: 63, 64
Kopensuiitne Biggomcuss 11: 66, 67
Kopenauiituuit ananiz [I: 50
Kopensuiiinnit 38’130k 11 50
ssopotauit 11: 50
KpUBONiHiHHIT (Heniniknmit) [T 66
upsmuit I1: 50
npsMOSTIHIHHHH (niRiAHW) 11: 50
Koppensnis [1: 54
mMHOKUHHA 1T 61-63
vactrosa I1: 63, 64
Kpurepiii
Bawn nep Bapaena 110 13, 24-25, 162
sHakiB [ 150; I1: 11, 26-28, 163
Kpackna-Yonnica I 150; 11: 100, 120,
121
kpuBodtiniiinocTi [1: 70

173

TTipcona (y2) I: 150, 172; 1I: 11, 35-38,
75,777,178, 164
CreronenTa I: 149, 152, 165, 167; 11:
16-18, 44, 53, 58-61, 64, 67, 71, 76,
80, 145
Vinkokcona I: 150; II: 11, 26, 27, 30,
31,163
Vinkoxcona (Marna—VYitui) I: 152;
I: 11, 12,21, 22, 163
Dimrepa I: 149, 165;11: 11, 15, 33, 100,
102, 105, 111,113, 114, 153-158
Opinmana I1: 100, 123, 124
Hlamipo-Yinka I: 172, 173; 1I: 150,
151
Kymynsra I: 61
Jliniiine Binxuncuns 1 97
Jlinis perpecii 11: 85-88
Meniana I: 80, 81, 93-95; II: 11
Mexi Bapiauii I: 96
Meton
BuGipkoBHii I: 22
KYTOBOI'O NEPETBOPEHHA (KYyTOBOT
TpaxchopMmaltii, apkcHHYC—
nepersopennn) [: 139, 140; 11: 11, 12
ITnoxnucekoro I1: 113
Crepexopa I1: 114
Toroxi 11: 44, 115
Hledde 11: 44, 117
Mopna I: 80, 81,92, 93; 1I: 11
Monaneuuit knac I: 92, 93
Habanxeni uncna I: 37
Hopmanbna kpusa I: 115, 117
Hopwmosana pizanus I 159
Hopwmosauce sigxuncuus I 117
Hetorona 6inom I: 112
Origa [: 61
O3Haku
anbTepHaTHBHI [: 49
Oesniepepsni [: 48
JMekpeTHi [0 48



BIOMETPIA. 1. Hopiensnna 2pyn ma nowyk 36 A3Ky
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