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OKpeMO eK3aMeHaliliHi OlleTH 3 OJIJaHKAMHU BiINOBiJed I BOHH HA NPOTHA3i
NMapu MeHi BiICMJIAIOTH BIANOBIAbL 32 CBOIMM OijleTaMH; 1 BUCTABJISAI OILIHKY
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3aBganns Ne8. 3naiiTu koeilieHT KOpENSLii ABOX BUMAAKOBUX BeIHUUH X Ta Y.

Ne Bap.1 Bap.2 Bap.3 Bap.4 Bap.5 Bap.6
criocrepe
KCHHS X Y | X Y | X Y | X Y | X Y | X Y
1 15120 |30 |20 1 10 | 21 1 |1,1110]20 | 1
2 16,1 | 22 | 19 | 31 3 |11 (200,112 8 21 | 1,1
3 18 | 21 | 21 |32 2 9 |21 10818 9 |22 | 1
4 17 | 28 | 18 | 31 | 4 8 |22 |-0,1 | 2 |11 ] 19| 1,3
5 11 129 |17 | 30| 5 7 119 10,7] -2 (12 | 18 | 1,8
6 12227 |16 | 33 | 6 | 10 |25 | 0,6 | -1 9 | 21| 2
7 131261535 7 (1220 (05| 2 8 |19 |13
8 144128 | 18 [ 38 | 8 [ 15 (14 (041322 | 1 |15
9 158130 |19 40| 9 |10 | 17 |09 | 1,6 | 14 | 25 | 1,2
10 16 |31 |20 | 35| 8 |18 (25 |1,1|1,8| 16 |17 |14
No Bap.7 Bap.8 Bap.9 | Bap.10 | Bap.11 | Bap.12
crocrepe
KCHHS X Y | X Y | X Y | X Y | X Y | X Y
1 25 |42 |-5 |26 |20 |18 |15] 6 [ 5556 |01 0
2 30 (38| 7 (23 (2019 1,1 | 3 |58 |56|02]0,1
3 35124 |10 |1 30 123 10,7 2 | 60|56 ]|04]04
4 39 (221211811918 0,2|09]|59 | 67 |03]|0,3
5 40 | 21 | 15 | 1,429 |24 0,1 | 2 | 58 | 53 104 | 0,6
6 44 121 120 | 1 |23 |20 (02| 4 |57|511]05]|0,2
7 24 1 31 {20 (1,1 {24 {23 | -1 {0,850 |50 |06 0,1
8 39 (21 |28 | 1,1 |24 |22 |-1,2]|13] 56| 50 |0,8]0,3
9 31 {30 |30 1213020 2| 2 |60]|]60| 1 |04
10 31 (32 (313 (29,20 -1 19|58 |58 |0,8]0,6
Ne Bap.13 | Bap.14 | Bap.15 | Bap.16 | Bap.17 | Bap.18
crocrepe
KCHHS X Y | X Y | X Y | X Y | X Y | X Y
1 1215 (099 5101110 (2513 (05|11 |19
2 1 4 2 110 | 4 (0,5 (20 (30|12 (-0,2 | 13 |20
3 08| 2 [1,8] 9| 8 {0329 |26 | 10 |[03]| 15| 19
4 03| 1 |1,3] 7 7 1041|5101 (29|17 (07| 18 | 18
5 012 |14, 6 |10 08|10 |31 |18 |09 | 13 | 17
6 0313 (1319 (12| 1 193519 | 1 |19 20
7 -1 {0,716 11 9 1,229 |31 |14 13|20 | 21
8 -1,3 (1 1,714 | 8 | 1,149 |41 | 11 | 2,1 | 22 | 23
9 -2 2 1,81 9 |10 1,651 |40 | 10 | 2 | 24 | 28
10 1|15 1L,7) 12 | 14 | 2 50 35 9 [-0,8 2530
Ne Bap.19 | Bap.20 | Bap.21 | Bap.22 | Bap.23 | Bap.24




aroerepe |y 'y | x v | x| v | x|y | x|y |x|vY

KCHHA
1 11,1 L1po9 0O |1,3/10] 8 |1,2] O 2 1
2 1,1 11,3 1,2 3,1 27 1-19 (11 )10 | 1,3(-0,2 1| 5 7
3 1,1 11,511,2(13,1]102] 1 13 6 {1,608 3 0
4 12116133224 |15|12| 6 |14(06]| 7 2
5 1,81 1 141 3 0,7 1 |14 5 | 1,8[-0,1] 10| 5
6 1,711511,7] 3 2 -1 |10 7 11,7107 11 4
7 161616 3,1|1,10,6] 15 8 | 1,L1]10,5] 12 1
8 1,711,518 3 |{1410,1120 5 1 104 9 8
9 1616 2 |28(1,7-0519 | 8 |1,2[03]| 8 6
10 1,7/12119 2 1,802 18| 2 |1,6] O 7 4

Ne Bap.25 | Bap.26 | Bap.27 | Bap.28 | Bap.29 | Bap.30

crocrepe

KCHHS X Y X Y X Y X Y X Y X Y
1 1 12 |21 |20 8 1 22 | 5 10 10,1 | 8 3
2 3 131 20 | 19 7 2 28 8 11 0,7 7 2
3 5 18 | 19 | 17 9 5 1231111308 6 1
4 8 10 | 21 | 18 8 7 127 | 4 9 109 | 5 2
5 7 11 123|116 | 6 8 |20 7 8 1 3 4
6 6 17 |25 | 15| 5 6 |19 8 7 11,1 2 7
7 5 12 128 | 14 | 4 2 18 3 10 11,2 2 8
8 3 13 19 | 20| 3 5 |19 4 11 (14| 4 9
9 2 16 | 20 | 21 2 |7 20| 5 14 13| 5 10
10 8 15 | 21 | 22 1 6 21 2 15 11,7] 8 8

Teopernunuii maTepias g0 3aBaanHs Ne§ i 10 icnury.

7.1. 3anmexHICTh MI’K BUIMIAJKOBUMH BeIMUYMHAMH. BUOIpKOBI pIBHSIHHS perpecii.

Y 0OaraTbOox HAyKOBHX JOCTIKEHHSX BUHUKA€E HEOOXIIHICTh MPOBOJAUTH
OJTHOYACHO CIIOCTEPEXEHHS HaJ KIJTbKOMa BUMAJAKOBUMH BEIHMYMHAMH, 100
BCTAHOBUTH Ta OL[IHUTH 1X B3a€MO3B'I30K.

JIBi BUIAAKOBI BEeIWYMHM X Ta Y MOXyTh Oyru 3B's3aHi abo
(GyHKIIOHaTbHOIO, a00 CTAaTUCTHUYHOIO 3aliekKHICTIO, abo > OyTu B3arani
HE3aJIe)KHUMU.

SIKII0 KOKHOMY MOXIJIMBOMY 3HAUEHHIO x BEJIMYMHHU X BIJMOBIAA€ NEBHE
3HAYEHHs y 1HIIOI BEIMYMHU Y , TO KaXyTh, II0 BHIIQJIKOBI BEJIMYMHU X Ta Y
3B's13aH1 PYHKI[10HAIBHOIO 3aJI€KHICTIO.

Crpora (yHKIIOHAJIbHA 3aJI€KHICTh PEATI3YEThCSA TYKE PIJIKO, OCKUIBKH
BUMAJKOBI BEJIMUYMHU X Ta Y (a00 K OJlHa 3 HUX) 3a3HAIOTh BIUIMBY Oararbox
BUIAJIKOBUX (PAKTOPIB, cepell AKMX MOXKYTh OyTH 1 CIIIJIbHI. Y IbOMY BUIAJKy MIXK
JIBOMa BETMYMHAMH X Ta Y BUHUKA€E CTATUCTUYHA 3AJICKHICTb.



O3HaveHHs. 3aJIeKHICTh MK BHITQAKOBUMU BEJIMYMHAMU X Ta Y, 3a SIKOIO
KO)KHOMY 3HAQYE€HHIO OJIHI€] BEJIMYMHHU BIAMOBIAAE PO3MOMAUI 1HINOI, HA3UBAETHCS
CTaTUCTUYHOIO.

30kpeMa, SKIIO KOXXHOMY MOJKJIMBOMY 3HAUYEHHIO OJHIET BEIMYHHU
CTaBUThCS Yy BIAMOBIIHICTh CEPEIHE 3HAYECHHS 1HINOI, TO Taka CTaTHUCTUYHA
3JICKHICTh Ha3UBAETHCS KOPEIAIINHOIO.

Jns BUMaaKy KOpeJsiMHOI 3alle)KHOCTI, SKIO0 BeIWYMHA X TMpHHsIA
3HAYCHHS x, TO MaTeMaTU4YHE CIOJIBaHHS BEJIUYHHH Y € MPU IbOMY (PYHKITIEIO
B1O x.

MY = f(x). (7.1)

PiBusnHs (7.1) Ha3UBa€eThCs pIBHAHHAM perpecii ¥ Ha X .

OcCK1JIbKM MaTeMaTU4YHE CIHOJIBaHHS € ICTUHHHUM (CIPaBXKHIM) 3HAYECHHSIM
BEJIMYMHU Y , IO CIIOCTEPIraeThesi, TO PiBHSHHS perpecii (7.1) mae crpaBxkHIO
3aJIEKHICTh MDK BeIMUMHaMH X Ta Y . Tomy KIHIIEBOIO METOI OaraThox
JOCIIIJIKEHb € 3HAXOJKEHHS BUOIPKOBOIro piBHSIHHS perpecii (7.1), sike nmpuitHATO
3aMUCyBaTU y BUTTISIL

. =f(). (7.2)

Tyr y, — ymoBHe cepemne (e cepelHe apu(pMETHYHE 3HAYEHb BHIIAJKOBOI
BEJIMYMHU Y , IO BIAMOBIIAIOTh 3HAYEHHIO X = x); f — (PyHKIIis perpecii ¥ Ha X .

['padik (7.2) Ha3uBaroTh BUOIPKOBOIO JIHIEIO perpecii ¥ Ha X .
AHaNOr14YHO PIBHSIHHSA

xy =¢(y) (7.3)

HA3WBAETHCS BHOIPKOBUM pIBHSHHSAM perpecii X Ha Y . [Ipu oMy piBHSHHSM
(7.2), (7.3) y 3aranpHOMY BHUMAJIKy BIAMOBIIAIOTH AB1 Pi3HI JiHII HA MJIOMKHI XOY .
Hexait pesynpTati BUOIpKHM TOJaHO y BWIJISII TaONHIN, IO HA3WBAETHCS
KOPEJISIIITHOIO TabIUIIeHO.
Kopensmiitna Tabmuiis.

X1y Y ) e Yk n, _
T

X n n, My n, _
Ty

Xy Ny, n,, oy n, _
yx2

‘xm nml nm2 e nmk nx,,, _
i
ny]' n."l nYz et nYk n B




SIKImo po3rasaatd TaONWII0 3a PAAKAMHU, TO KOXXKHOMY 3HAYEHHIO x,

BIIMOBIZA€ JIEAKUNA PO3MOALT BHUMAAKOBOI BEMWYMHU Y . OOUMCIMMO IS LHUX
PO3MOIUIIB YMOBHI CepE/IHI 3HAYCHHS

k
Z YT
_ A

Xj 2
nx,»

Omxe, MaemMo 3alexHICTh (7.2). AHAJIOTIYHO, PO3TISAAI0YM TaOIWII0 3a
CTOBIILISIMH, BU3HAYAEMO YMOBHI CE€pE/IHI BETUUYUHU

pIE
. =f:‘n—, j=12,...k. (7.5)

Vi
[Tpuxonumo 1o 3anexHocTi BUriALy (7.3).

VY kopensiiHoMy aHami3l MpU JOCIIKEHH] 3aJIEKHOCTI KUIBKICHUX O3HAK
X Ta Y po3risjaroTh ABI OCHOBHI 3aja4i:

1) 3Haiftu HaOmKeHy (QYHKIIIO perpecii, MmO XapaKTepu3ye OCHOBHY
TEHJICHIIII0 3aJIEKHOCTI Y Big X (200 X BiJ Y ) Ta HaJleXUTb OJHOMY 3 BIJOMHX
TUIMIB YHKIIN (JTiHIITHA, KBaJpaTHUYHA, TOKA3HUKOBA 1 T.1.);

2) OIIHUTU CUJTy, TICHOTY IIi€l 3aJeKHOCTI, TOOTO BHU3HAYUTH CTYIIHb
pO3CitOBaHHS MOXJIMBUX 3HAUYCHb OJHIE€T BUMAJAKOBOI BEJIWYMHHU BIIHOCHO JIHIT
perpecii, SIKIO 0/IHa 13 BEJIMYUH HAOyBa€ MEBHUX 3HAYCHbD.

[Mpuknan 7.1. 3ailicHEHO CHOCTEpPEXEHHS JABOX O3HaK 13 15 Kojocis
NIIEHUI — BUMIPSUIH IOBKUHY KOXKHOTO KOJIOCY X (CM) Ta MOpaxyBajid KUIbKICTh

3epeH Y . 3a pe3ynbTaTaMu JI0CTiTY

i=12,...m. (7.4)

x (10 (9 11 |8 |9 (10 |9 |11 |8 |10 |9 |10 |8 (9 |11

y, (24 120 |27 |18 |20 |24 (20 |27 |20 |27 |24 |27 |20 |27 |30

CKJIACTH KOPEJALIINHY TaOJIHIIFO.

Po3B’s13aHHs. YHopsiaKyeMo 11 HepBiCHI AaHl: B [-My CTOBIMII 3amUIIEMO B
NOPSIAKY 3pOCTaHHs 3HaUeHHS x,;: 8, 9, 10, 11, a B [-My psaky — y TOMy X NOpSIKY
3HayeHHs y;: 18, 20, 24, 27, 30. Ha nepeTuni psAAKIB 1 CTOBIIIB 3aIIUMIIEMO YUCIIO
TOBTOPEHb OAHAKOBUX Tap (x,,y j) B pslly cnocrepexeHb. Uucna n, NoKasyroTh
CKIUJIbKM TTOBTOPIOIOTLCS MapHi 3Ha4YeHHA x;, y,. Hampuknan, n,, mokasye CKUIbKH

pasziB BiaOyacs mofaist: « X = x,,Y = y,».

XY | 18 20 | 24 | 27 |30 n,
8 1 2 3
9 3 1 1 5
10 2 2 4
11 2 1 3




n 1 5 3 5 1 15

3a KOpemAIiiHOI Ta0NHICI0 0a4uMO, 10 KOXKHOMY 3HAUCHHIO O3HAKH X
BIJINTOBIJIa€ PO3MOMAL O3HAKK Y 1 HaBIMaKW, KOXHOMY 3HA4YCHHIO Y BIAMOBimae
po3Moia 03Haku X . Tak, 3HaUEHHIO x, =8 BIANOBLAAE PO3IIOJILT

Ay 18 20
n, 1 2
18-1+20-2
a yMOBHE CCpeHE j =—"——=19,3.
Hamni, npu x, =9 MaEMo
Y, 20 24 27
n 3 1 1
; =20-3+24.1+27-1=22’2;
X2 5
npu x, =10
Ay 24 27
n, 2 2
222202,
: 4
npu x, =11
Ay 27 30
n, 2 1
—27'2+30'1=28,0.

yx4 -

OTxe, MaeMO Taky HOBY TaOJIMIO, IO BHU3HAYA€ BIAMOBIIHICTH MIXK

3HAUECHHSAMHU X, Ta YMOBHUMHM CEPEIHIMH 5,

10

11

19,3

Vs

22,2

25,5

28,0




3a ¢opmynamu (7.5) 3HaXOAMMO YMOBHI CEpeiHI &, Ta CKIIAJAEMO

y

TaOJIMIIIO BIJNIOBIHOCT] MK 3HAYEHHAMH y; Ta %,

Vi 18 20 24 27 30
8 8,6 9,7 10,2 11,0

v

3aHOCHMO YMOBHI Cepe/iHi y, Ta ¥, B KOPEIALIAHY TaOJIULIO:

X/Y | 18 | 20 [24 [ 27 [30 n |
8 | 1 2 3 193
9 31 |1 5 [222
10 2 | 2 4 | 255
11 2 1 3 | 28,0
n, | 1 5 [ 3] 5 1 | 15
. 8 | 86 |9,7]102] 11,0

3ayBaxkeHHsa. KopensuiiiHa Ta0bnuisg Moxke OyTH CKIaJieHa SK  JJis
JMCKPETHUX, TaK 1 JJIs HEMEepEepBHUX BUIMAJAKOBUX BEIWYUH. Y BUIAIKY
JOCHTIKCHHS HENMEpepBHUX O3HAK X , Y Bl IHTEPBAIBHOTO MEPEXOIATH 0
JUCKPETHOTO CTAaTUCTUYHOIO PO3MOJALTY, 3aMIHIOIOYM YACTHHHHUM 1HTEpBaJl HOTO
HEHTPOM (CEePEANHOIO).

7.2. 3Hax0/KeHHS BUOIPKOBOTO JIIHIMHOTO PIBHSIHHS perpecii.

Hexait BuB4aeThcsi BuOipka 00'eMy n 3 JBOX KUIBKICHUX O3HaK X Ta Y :
(x5, )1 (%3595 heons(x, 3y, ), IPUUIOMY 3HAUECHHS X,;Y,,i =1,n 3yCTPIYaIOTHCS 110 OJHOMY

pasy.

Y 1mpoMy BHUNAAKy HeMae HEOOXIJHOCTI TpymyBaTH JaHi Ta
BUKOPUCTOBYBATH TMOHATTS YMOBHOI Cepe/lHbOi. ToMy IIyKaHe pPiBHSHHS perpecii
MO’KHA 3aIlUCaTH TaK:

y=f(x) (7.6)
abo
x=o(y). (7.7)
HaGmxennit Bursin 3riajpkyBanbHoi GyHKUii f (a00 ¢ ) MokHa mimidpatw,
BUXOJAYM 3 TEOPETHUUHUX MIPKYyBaHb a00 X 3a XapaKTepoM pPO3TAllyBaHHs Ha
KOOPJAMHATHIA IJIOUIMHI €KCIIEPUMEHTAIBHUX TOUOK (x,:y,), (X,:¥,) s---» (x,:y,). LI€

TaK 3BaHC I10JIC pOSCiIOBaHHSI.



[Tpu BHOpaHOMY BUTIISI 3TIaKyBanbHOT QYHKIIT y = f(x,a,b) MTapaMeTpu a Ta
b MOTPiOHO mimiOpaT Tak, o6 cyMma KBajapaTiB BiaXuieHb y, BiJ f(x,a,b) Oyna
HaNMEHIIIOIO:

S:S(a,b):i[yi—f(xi,a,b)] — min (7.8)

i=1
Y mpoMmy po3ymiHHI (GYHKINSE f 3a METOAOM HAWMEHIMUX KBaJpaTiB
"HallKpalyM YMHOM" OMUCY€ BIAMOBIIHUINA MTPOLIEC.
3anmava (7.8) — 1me 3amaya Ha O0e3yMOBHUM €KCTpeMyM (PyHKIii JBOX 3MIHHHUX
S =S(a,b). Ha mizcTaBi HEOOXiTHOT YMOBHU €KCTPEMyMY HEBIJIOMI MapaMeTpu a, b
3HAXOAMMO 32 YMOBOIO

o5 _,
Oa

P _y.

ob (7.9)

Hexaii TOUKH (x:y,), i =1,2,...,n TPYIYIOTbCS HABKOJIO MPSAMO] JIiHIi, sIK Ha puc.7.1.

¥y
0 X
Puc. 7.1.
Toni emmipuyHy QYHKIIIFO perpecii myKaTh Y BUTIISIII
y=ax+b, (7.10)

1€ a, b — HEBIJOMI MapaMeTpH.

JIist BUnaAKy JIHIMHOT 3T1aKyBalIbHOT (DYHKIIIT MaEMO

S(a,b) = 2[% —(ax,+b)]

a cuctema (7.9) HaOyBae BUTIISATY

a00, OCTaTOYHO



n n n
ay. x; +b) . x,=> xy,,
i=1 i=1 i1

aixi+b-n:2yl.. 10

Cuctema (7.11) Ha3uBa€eTbCsI HOPMAJILHOIO CHCTEMOIO METOAY HaWMEHIIIHNX
KBaJpaTiB IS BIAIIYKaHHS IapaMeTpiB JiHIMHOI 3anexHocTi. Lle HeomHopimHa
CHUCTEeMa JBOX JIHIMHUX PIBHSIHL BIJHOCHO HEBIJIOMUX a , b . 3HAWIIOBIIN
po3B’s130k cuctemu (7.11)

n

ni‘xiyi _i‘xiiyi zyi _aZn:xi
_ = =)

i=l =l , b= =L (712)

B n n 2 n
2
nE X, — E X,
i=1 i=1

a

JICTaHEMO JTIHIIHY (PyHKIIII0 perpecii ¥ Ha X .
AHanoOriyHO 3HAaXOJIUTHCA EMITpUYHA JiHIIHA (yHKLIS perpecii X Ha Y
x =cy+d . JUIs 1bOTO BUNAAKY IAPAaMETPH ¢, d € PO3B’A3KaMU CUCTEMH

cny +dZyi = inyi ,
i1 i1 i1

(7.13)
czn:yi +d'n=ix[ .
i=1 i=1
1 3HAXOAAThCS 32 hopMyaMu
nzx;yi_zxizyi in_czyi
c= i=1 i=1 i=1 , d — i=1 i=l1 . (7. 14)

n

= 2
nz in _(z yij
i=1 i=1

[Tpuxnan 7.2. 3a JTaHUMU CIIOCTEPEIKEHBb BEJIMUMH X Ta Y

x; 1 2 3
Vi 3 4 6 8

3HaUTH QYHKIIIO perpecii ¥ Ha X .
Po3p’s3anns. [ToOyayemo touku M,(x,,y,), i =1,2,3,4 B IPAMOKYTHIl cucTemi
KOOpAWHAT Ha IJIOIMHMHI XOY (puc. 7.2).
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Puc. 7.2.

[{i Touku TPymHyIOTHCS HABKOJO MPAMOI JiHII, TOMy OyJIeMo migoupatu JiHIAHY
dbyukiio perpecii . O0uucaumMo cymu, 1mo BxoasaTh y dopmymu (7.12). Jns
3pYYHOCTI PE3YJIbTaTH OOUYHUCIICHb 3aHOCUMO B TAOJIHIIIO:

2

X; V; X Y, X;
133 [

2 | 4 | 8 |4

3 16 | 1809
4 [ 8 [32]16
> [ 10 | 21 |61 |30

3HaxX0AMMO PO3B’A30K HOPMAJILHOT CUCTEMU 3a TOTOBUMH popmynamu (7.12):

_4-61—10-21_244—210_g_17 b_21—1,7.1o_§_1
4-30-10>° 120-100 20 4 4

LI

OTxe, emmipuyuHa perpecis (OLiHKa ICTUHHOL perpecii) Mae BUIIISA y =1,7x+1.
['padiuno emmipuyHy perpeciro 300paXylooTh y BUIISIAI TPSIMOi, M0 TPYyIye
criocTepexyBani aasi (puc. 7.2).

Axmo 4yucno crnoctepexeHb n Benuke ( n>50 ), €KCIEpUMEHTANIbHI JaHi
OPUMHATO TPYITyBaTH Ta 3alMCyBaTH Y BUTIISAI1 KOpessiitHoi Tabmumi (auB. m.7.1).
VY miii TabnMil BpaxOBYETbCS 4YacTOTa n, MOBTOPEHHS 3HAYEHHSI x BUIAJAKOBOI
BEIMYMHM X y BHOIpIi; 4YacToTa n, IIOBTOPEHHS 3HAYEHHS y BHUIIAJKOBOI
BEJIMYMHM Y 1 4acTOTa n,, IIOBTOPECHHS HapH (x,y) 3HAYCHb BHIIQJKOBUX BEINYHH
(X.Y) y BuGipui. Ilpn mpomy > n, =>'n =>'n =n (A CIPOIECHHS MOTOYHI
1HJIEKCH B CyMax OIYCKa€EMO).

VY Bunajaky 3rpylnoBaHUX JaHUX CUCTEeMa JJIsl 3HaXOHKEHHS KOe(DIIIEHTIB a,
b NiHIIHOT eMmipuyHOT QYHKIIT perpecii ¥ Ha X



y. = ax+b (7.15)
HaOyBa€ BUTIISAY

aZnsz +bznxx = anyxy > (7.16)
aanx +nb = Zn},y ,

il pO3B’SI30K:

B nanyxy—ZnXxZnyy . _l 3
a= nznxxz _(znxx)z s b= H(Znyy aanx). (7.17)

Amnarmoriuno  TpaHcpopMmyeThesi cucteMa (7.13)  nmnmg 3HaXOHKCHHS
Koe(]iIlieHTIB ¢, d JHIAHOI perpecii X Ha Y x,=cy+d Ta dopmymu (7.14) nusa

O0OYHCIICHHS ITUX KOC(DIIIEHTIB.
Cnip 3a3Ha4MTH, IO y = ax+b Ta x, = cy+d — Pi3H1 Opami (puc.7.3).

yl

X, =cy+d

Puc. 7.3.
[lepma npsmMa OJEpKYEThCS B pe3yJbTaTl PO3B’sA3aHHS 3a/1ayl MpPO MiHIMI3ZAIIIO
CyMH KBaJIpaTiB BIAXWJIEHb IO BEpPTHKaJl, a Apyra — mo ropusoHtam. [Ipsami
JNiHIAHOT perpecii MepeTHHAIThCS B TOUIl M(X,y), 10 HA3HUBAETHCS LEHTPOM
KOPEJISIIiI.

7.3. BubipkoBuii kKoeilieHT KOpemsii

OCHOBHMMHU  XapakTEPUCTHUKAMM, IO OINUCYIOTh CHIIy 3B’SI3Ky MIX
BUIAJKOBUMH BEJIMYMHAMHU X Ta Y , € KOPESALIHHINI MOMEHT

1, = M[(x MOy -M(Y))] (7.18)

1 Koe(ILIEHT KOPESLil



S (7.19)

" o(X)o(r)’
JUTSE OOYMCIICHHS SIKMX MOTPIOHO 3HATH 3aKOHU PO3IMOLTY BETUYMH X Ta Y .
[Tpu 00poOI1l eKCepUMEHTANbHUX JTaHUX, SK MPABHIIO, 3aKOHU PO3MOJLITY
HeBiomi. ToMmy aAsis OIIHKKM CHJIM 3B’SI3Ky MDK BeJIMYMHAMH X Ta Y

3aCTOCOBYIOTH TOUKOBI OIIIHKY 4/, 1 r,, — BUOIPKOBHI KOPEIALIMHUA MOMEHT

Ky =23 (5 -5y -7) (7.20)

i=1
Ta BUOIPKOBUM KOCHIIEHT KOPEIIAITT

n

K :ZZ(X[ _J_CX)’,- _;)

po Ko (7.21)

abo

=

S
\/'Zl(xi—)_c)z\/i(yi -y

i=l1 i=l1

Il
—_

: (7.22)

- 1E - 1Y : o : : : :
ne x=—Yx,, y=—) y, — BiINOBinHI cepeHi 3HaueHHs (BUOIPKOBi cepenHi).
n< n

i= i=1
BubipkoBuii koedilieHT Kopemsiii, fK OIiHKa Koe]illieHTa KOpessiii
reHepalibHOT CYKYMHOCTI, CIYTy€ JUIsi BUMIPIOBAHHS JIHIHHOTO 3B'A3KY MIXK
BEJIMUMHAMU — KUJIbKICHUMU O3HaKamMu X Ta Y .

BnactuBocTi BUOIpKOBOTO KOE(ili€HTa KOPEIISIIIi:

1. —1<r, <1 (abo |ry|<1).
2. Yum OLIBIIOK € BeIWYHMHA r

B 2
JOCTIIKYBaHUMH O3HaAKaMu X Ta Y .
3. Akmo |ry|=1, To KopensAuiiiHa 3anexKHICTE MixK X Ta Y CcTae JiHiHHOIO

TUM TICHIIIUHA 3B'SI30K MIXK

(GYHKI10HATBHOIO.

4. Slkmo r, =0, TO MK JOCHII)KYBAHUMHU O3HaKaMHu X Ta Y HeEMae JiHIHHOI
KOPEJISILIIHOT 3aJIeKHOCTI, alle yMOBa r, =0 HE BUKIIIOYA€E ICHYBaHHS OYIb-SKOi
THIIIOT KOPETAIIAHOT 3aJIeKHOCTI (1MapaboigHo, MOKa3HUKOBOI 1 T.1.).

S0 3 MeSKNX TEOPETUIHUX MIPKYBaHb 3a3/1aJICTib BIIOMO, 110 BETUIHHU
X Ta Y MarTh HOPMAJIbHUN pO3MONALI, TO PIBHICTh r, =0 CBIAYUTH PO
BIJICYTHICTb OYyIb-KO1 3aJIEKHOCTI MK O3HAaKaMu X Ta Y (TOOTO BETUYUHH X , Y
— HE3aJIeXkKH1).



o0 onmepxkatu 1me oxHy (Gopmyny s PO3PaxyHKY r,, CKOPUCTAEMOCS
dbopmynamu

D(X)=m(x?)-[M(x)F, o(x)=/D(x), D(Y)=m(r*)- [M(¥)F, o(r)=/Dly).

Ta neperBopumo (7.18) 1o BUrIsAy

i, = M(X )~ M(X)- M(Y).
Tomi

—xy (7.23)

abo

- —y , (7.24)

ne o, =¥ —(xf , o, =y»* (7)) — cepenHi KBajpaTHUHi BiTXWIEHHS BEMMUUH X

Ta Y BIJMOBIIHO.
[Ilo6 BcTaHOBUTHU 3B'S30K 7, 3 BUOIPKOBUM JIHIMHUM PIBHSHHSIM perpecii

y, = ax+b, 3allMIIEMO HOPMaJbHY CUCTEMY JUIsl BU3HAYEHHS KOE(ILIEHTIB a, b Y
BUTJISIIL

{ax2+bx=x~y, (7.25)

ax+b=Yy.

Jlani 3HaiiieMo 3 APYroro piBHSHHSA CUCTEMHU b=y —ax Ta MiJICTABUMO B PIBHSHHS
perpecii:
=ax+y—ax

~
=

abo

y.—y =a(x—%). (7.26)
Jlnst BU3HAUEHHS a TOMHOXKHMMO Jpyre piBHsSHHA cuctemu (7.25) Ha X Ta
BIIHIMEMO HOTO BiJ] MEPILIOTO PIBHSHHS:

a;—a()_c)2 = Ty—x-y.
3B1JCH

u
><I
'\<

=
|
—~~
=
~



abo

PR (7.27)
UX

[TopiBurotoun (7.27) 3 Bupa3om st koedirienta kopensiii (7.24), mpuxoaumo a0
Takoi (OpMyITH-3BSI3KY:
a=2r, . (7.28)

O_JO’

X

Tenep Bupas s a (7.28) migcTaBUMO B JIiHIAHE PIBHSAHHS perpecii ¥ Ha X :

vo-y=r, 2 e-x) (7.29)

AHaJIOTIYHO MO’KHa 3HAaWTH BHOIPKOBE PIBHSHHSA MPsAMOi JIiHII perpecii X
Ha Y:

- o _
Xy—X=r, — (y—y). (7.30)
e
y
[Mpuknan 7.3. 3nanns 10 cTyneHTIB MEPEBIpeHi 3a JBOMA TeCTaMu A Ta B.
O1iHKH 32 CTOOATBFHOIO CUCTEMOIO BUSBWINCH TAKUMU:

Ne
CTyJICHTa

KUIBKICTD
boamB 3a
TECTOM
A, x;

60 |58 |57 |55 |56 |58 |55 |57 |55 |59

KIJIBKICTD
OoamB 3a
TECTOM
B, y,

56 |53 |54 |51 |54 |59 |55 |55 |56 |57

OO6uncIuTH Koe(DIiEHT KOpEesLii.

Po3B’s13anHd. Po3paxyHok koedimieHTa Kopensmii OyneMo BUKOHYBaTH 3a
dbopmyroro (7.22).

JUis BU3HAYEHHS BEJIWYMH, IO BXOAATH A0 IIi€i (HOpMynH, CKIaaeMo
JIOTIOMDKHY TaONHLI0, B SIKIM pe3yJabTaTH CIOCTEPEKEHHS x, Ta y, 3alUIIEMO

CTOBHIIMU. B KIHIII KOXXHOTO CTOBMISI OOYMCIMMO CYMH JJisi PO3PaxyHKY
CepelHIX x Ta y.



Ne

CIIO _ _
;zfx i |y | x-x i-02 | yi-y | i-»? & x)(yi g )
CHH

A

1 |60 |56 |3 9 1 1 3

2 |58 [53 |1 1 -2 4 2

3 |57 [54 |0 0 -1 1 0

4 |55 |51 |-2 4 -4 16 8

5 |56 |54 -1 1 -1 1 1

6 [58 |59 |1 1 4 16 4

7 |55 |55 |-2 4 0 0 0

8 |57 |55 |0 0 0 0 0

9 |55 [56 |-2 4 1 1 2

10 |59 |57 |2 4 2 4 4

> 1570 |550 28 44 16

[IpaBopyd 3HAXOAATHCA CTOBMII, B AKHX OOYHCIIOIOTHCA PI3HMII (x,—x) Ta
(y.—y), iX kBagpatu Ta n00yTku. 11[o0 onepkatu BeIMYMHH, HEOOXIJHI IJIs

pPO3paxyHKy KoedillieHTa Kopessiiii, CKJIaeMO 3HAUCHHS BIJIMOBIHUX CTOBIIIIB.

. — 570 - 550 .
Busnauaroun cepenHi X=W=57’ y:W=55 , 3a JOIOMIXHOIO

TaOJIUIIEIO TICTAHEMO
10 _ 10 _ 10 _ —
D—x07=28; Y (y-y)=4; Y (x -0 -y =16
i=1 i=1 i=1

[TincTaBuBIIM LI 3HA4YE€HHS Y (HOpMyy I oOYMCHEeHHS KoeQilieHTa KOpEsiil

(7.22), onepxkumMo
16

ENGTNTY

JIist BCTaHOBJICHHS 3B’SI3Ky MIK BHITQJIKOBUMH BEIWYMHAMU X Ta Y
CKOPHUCTYEMOCST KpUTEPIEM
|r|,/n—1 23,

Jlictanemo: |rVn—1=0,4574/9 =1371<3. Oxke, 3B’430K MK BeIMYMHAMH X Ta Y

=0,457 # 0.

HEJIOCTaTHbO WMOBIPHUI.



IIpakTu4yne 3anaTTa Ne8. Kopensiuiiinuii Ta perpeciiitHnii anaJis
OnuryBaHHA 3 Teopii.

1. SIky 3anexHICTh MI>K BUMAJKOBUMHU BEJIMYMHAMU HA3UBAIOTh (D)YHKI10HATIHHOIO?
CTATUCTUYHOIO? KOPEIISIIIHHOI0?

2. Sk o3HayaeThCA PIBHSAHHS perpecii ¥ Ha X (X HaA Y )?

3. Illo Ha3uBalOTh YMOBHOIO CEPEIHBOIO?

4. Sk 3anucyroTh BUOIpKOBE PiBHSHHS perpecii?

5. SIx Ha3uBaeThCs rpadik BUOIPKOBOTO PIBHSAHHS perpecii?

6. OnUIIiTh CTPYKTYPY KOPETAIIHHOT Ta0nIli. Yr MOXITMBO CKIACTH KOPETSAIIHHY
TAOJHINIO JJISI HeTIEPEPBHUX BUTIAKOBUX BEITMUUH?

7. SIxi 1B1 OCHOBHI 3a/1a4il PO3TIAAAIOTH Y KOPEIAIMHOMY aHai31?

8. Sk 3HaiiTm HaOMMKEeHUNW BUTIILA 3riampkyBanbHOT (yHKIN? Illo Take mome
po3citoBaHHs?

9.V yoMy noJisirae CyTh METOAy HaMEHIIIUX KBaJIpaTiB?

10. Sxuii BUTISAL Mae HOpMajlbHa CHCTEMa METOJy HaWMEHIIMX KBaJpaTiB MJis
BUIIAJIKY JIHIAHOT 3M1aJKyBaIbHOT (PYHKITIT?

11. 1o po3yMitOTh i MPSIMOIIHIHHOIO Ta KPUBOIIHINHOIO KOPEIAIisMU?

12. dx o3HaudaeTbcsa BUOIPKOBUM KoeimieHT kopesniii? OILIHKOK YOro CiIyrye
BUOIPKOBUN KOE(DIIIIEHT KOPEIsLli?

13. CpopmyiiroBaTH BIACTUBOCTI BUOIPKOBOTO KOe(DillieHTa KOPETSLIIi.

14. Sx o3HaYaeThCs KOPENSALIMHE BIJHOIICHHS BHUMAJAKOBOI BEJIUYUHH Y 1O
BUITAJIKOBOI BEMYMHHA X (BHUITAJKOBOI BEIMYMHH X JI0 BUITAJKOBOI BEIMYHNHU
Y)?

15. . ChopmymroBaT OCHOBHI BIACTUBOCTI KOPEIALIIHUX BITHOIIEHb.

3aBaaHHA ISl AyAUTOPHOI poOOTH.

ITpuknan 7.1. 3a nanumMu 24 ciocTEpek EeHb O3HAK X Ta Y :

x /0,510,706 10,7/08]0,81]0,6(0,5/0,8[0,7]0,6 0,7

y 108/05/061(0,7]05]0,6]0,7]0,810,50,6 0,8 10,7

x /0,510,81(0,7/09/0,5]091]0,6(09 0,6 0,6 0,7 0,7

y 106/06/05/05]0,6]0,5]0,7]0,7]0,80,810,810,7

CKJIACTH KOPEIAIIINHY TaOJIHIIFO.

Po3B’s13aHHd. YHopsaKyeMo 111 HepBiCHI AaHl: B [-My CTOBIIII 3alUIIeMO B
MOPSIAKY 3pOCTaHHS 3Ha4yeHHs o3Haku X — x,: 0,5; 0,6; 0,7; 0,8; 0,9, a B [-my
pAIKY — y TOMY JX NOPSAAKY 3Ha4yeHHs o3Haku ¥ — y,: 0,5; 0,6; 0,7, 0,8. Ha
TepeTHHi PAAKIB i CTOBMINB 3aMMIIEMO YKMCIIO MOBTOPEHb OJHAKOBUX Hap (x,,y j) B

paxy cmocrepexeHb. Umucna n,; INOKa3ylOThb CKUIBKM ITOBTOPIOIOTBCS IapHi



3Ha4YeHHd x, , y, . Hampuknan, n,, nmokasye CKUIbKM pasiB BiaOynacs MHOAisA:
«X =x,,Y = y,». Jlnsg Hamoro npukiany n,, =2,a X =0,6, ¥ =0,7.

x/Y[ 0506 [07]08] n
05| 0 | 2 | 0] 2 4
06| 0 | 1 | 2] 3 6
0,7 | 2 1 [ 3] 1 7
08| 2 | 2 [ 0] 0 4
09 2 ] 0 [ 1] 0 3
n, | 6 | 6 | 6] 6 24

[Tpuknan 7.2. 3a nanumu 79 criocTepexeHb 03HaK X =o /o, Ta Y :

xv[ 0506 ]07]08] n
05| 0 | 2 [0 | 8 10
06| 0 | 4 [ 2] 9 15
07 2 | 12 [ 3] 1 18
08| 21 [ 14 [0 | 0 | 35
09 1 [ 0 [0] 0 1
n, | 24 | 32 |5 ] 18| 79

(o, — MeXa TEeKy4ocCTl CTall, o, — MeéXa MIIHOCTI CTalll, ¥ — BIJICOTKOBUN BMICT
BYTJICLIO Y CTaJi) 3HAUTH KOE(ILIEHT KOPEIISLII.
Po3B’si3anHs. 3acTocoByrouM AaHi TaOMUIll, 3HAXOJUMO BUOIPKOBI CEpeiHi

_ 1 ky _ 1 ky .
(32 hopMyII0IO IS 3TPYHOBAHUX JAHUX X == xn, , ¥ = ;z yin, ):
i=1 i=1

5 :lznxx :0,5~1O+0,6-15+O,779'18+0,8~35+0,9-1 :555 ~0.703,
n

lznv)’ :0,5-24+O,6-32+O,7-5+O,8-18:49,1 ~0.622.
n ’ 79 9

BuznaunMo 10moMiKHI XapaKTePUCTUKH:

lZn = 0,5*-10+0,6>-15+0,7*-18+0,8°-35+0,9° -1 _ 39,93

~ 0,505 ;
n 79



lz , 05°:24+0,6°-32+0,7°-5+08%-18 31,49
= =

n ~ 0,398 ;
n Y 79

lZ“n@,xy =7—19(0,5-0,6-2+ 0,5-0,8-8+ 0,6-0,6-4+0,6-0,7-2+ 0,6-0,8-9+ +0,7-0,5-2+
n

+0,7-0,6-12+ 0,7-0,7-3+ 0,7-0,8-1+ 0,8-0,5-21+ 0,8-0,6-14+ 0,9-0,5-1) =

= €. 33,72~ 0,427 .
79

3Hax0AUMO auctiepcii 1 BUOIPKOBUI KOPEIAIIIHII MOMEHT:

ol =x* —(x) =0,505—(0,703)° =0,505-0,493=0,012, &, =0,11;

X

ol =y () =0398-(0,622) =0,398-0,387 =0,011, &, =0,105;
K, ==x-y-X-y =0427-0,703-0,622 = 0,427 - 0,437 =-0,01,

BuOipkoBHil KOePILIEHT KOPEIISLIl BU3HAYaeMO 3a (HOPMYJIOHO:

X y—X-y

Ty =—= Y= — 5
V2 =) Ay’ =)
TOOTO
=201 67,
0,11-0,105

O06uncIMMO 3HaYEHHS JOOYTKY

Ir,]-v/n—1=0867-78 =0,867-8,84 =7,66.
OCKITBKH |ry|-vn—-1>3 , TO 3B'S[30K MDK BEIMYMHAMH X Ta Y JOCTAaTHBO

HMOBIpHUH.

[Ipuknang 7.3. BumiproBaHHS €JIEKTPUYHOIO ONOPY R MPOBIJHUKA MPHU
MEBHUX TEMIEpaTypax ¢ MPUBEJO A0 TAKUX PE3YJIbTATIB :

t,°C |19 25 30 36 40

R,om 1763 |77,8 |79,8 |80,8 |82,3




[TorpibHO miniOpatu NiHIMHY eMIipuuHy (opmyiny Ta 3HAWTH ii mapameTpu 3a
METOJIOM HaiMEHIIINX KBapaTiB.

Po3B’si3anHa. MaeMo BUIIaIOK HE 3rpynoBaHUX JaHuX. JIiHIAHA QyHKIIS
R=at+b CIyryBaTUMe eMIIpUYHOIO (OPMYJIOI0 3aJIGKHOCTI OMOpYy R BIJ
TEMIIEPATYPH ¢ .

3riiHO 3 METOJIOM HaWMEHINIUX KBAJpAaTiB mapamMeTpu d Ta b 1iei popmynu
€ PO3B’SI3KOM CHUCTEMH PiBHSHb BUTIISY:

a=—=l_ R b :é(zjl R —azsl 1,).
52 ti2 _(Z ti)z i=1 i=1
i=1 i=l1

1

Jlnst oOurciieHHsI CyM B HaBeJICHUX (opMyJiax CKIAIEeHO TaKy JOTIOMIKHY
TaOJIULIIO:

; t, R, t’ R 1,

1 19 76,3 361 1449,7
2 25 77,8 625 1945
3 30 79,8 900 2394
4 36 80,8 1296 2908,8
5 40 82,3 1600 3292

> 150 397 4782 11989,5

[TincraBuBmIM OOuYMCiIeHI cymu B (opMmynu uis koedimieHTiB d 1 b,
IICTAHEMO



= 57119895 —397'150 _3975 0,282,
5.4782 —(150) 1410

b= é(397 —-0,282-150) = 70,94

OTxe , mrykaHa emmipuyHa Gopmyia MaTUME TaKUW BUTJIA;
R =0,282-1+70,94.

[Tpuknazn 7.4. 3a ganumu npukiany 7.2 3HalTH JiHIAHI PIBHSIHHS perpecii.
Po3B’s3anns. JliHiiiHe piBHSIHHS perpecii ¥ Ha X Mae Buriisia (7.29):

TOOTO
0,105

2

y. —0,622=-0,867- (x—0,703),

y. =-0,828x+1,204.
BubipkoBe piBHSIHHS IpsiMOi JIiHIT perpecii X Ha Y :

x.\'_;:”xy = (y_;),

O'y

TOOTO
xy —0,703 = —0,867 - 011
0.105

b

(y-0,622),

x, =—0,908y +1,268.
[Tpuxnan 7.5. 3HaliTH BUOIPKOBE PIBHSHHS PETPECi y, = ax® +bx+c 3@ JAHUMU

KOpeJsLiiHOT TabJIunIIi:

v/x | 2 3 5 n,
25 | 20 0 0 20
45 0 30 1 31
110 | O 1 48 49

n 20 | 31 | 49 | n=100

Po3p’si3anHa. OCKUIBKM JaHl 3TPyNoOBaHi, CHUCTeMa JUIsl 3HAaXOHKEHHS
HEBIJJOMUX apaMeTpiB a, b, ¢ HAOyBa€ BUIIIAY:



az n x* +banx3 + cz nx’ = Zn'jxxz,
az n.x’ +bz n.x’+ CZ n.x= ZH)jxx,
aZnsz +banx+nc = Zn,jx.

CxitazieMo po3paxyHKOBY TaOJIHUITIO

— 2 3 4 Y] v 2
n ¥, n._x n_x n._x n. x ne Yx ey, X | n,y.x

X x X X X
2 20 25 40 80 160 320 500 1000 | 2000
3 31 47,1 93 279 837 2511 | 1460 |4380 |13141
5 49 108,67 | 245 1225 6125 30625 | 5325 |26624 | 133121
> 100 378 1584 | 7122 | 33456 | 7285 | 32004 | 148262
. : 25-20 45-30+110-1 1460
Tyt y, — V= =25,y 5= = ~47]1;
YT y, — YMOBHI CEepeIHl: y _, N 5, Y5 a1 31

5= 45-1+110-48 _ 5325 ~108.67.
49 9

[lincraBuBImIM 4YHCIAa OCTAaHHBOTO pSAAKAa TaOIMIN, JICTAHEMO CHCTEMY
PIBHSIHB

33456a +7122b+1584c =148262,
7122a+1584b+378c = 32004,
1584a+378b+100c = 7285,

po3B’ﬂ3KH SIKO1 3HAXOJAMMO, HANpHUKiIala, 3a MetoaoM laycca: a=294; b=727;
c=-1,25.
OT1xe, MaeMO IITyKaHE PIBHSHHS KBaJAPAaTUUHOI perpecii BUTIISLY:

y, =294x" +7,27x=125.
3aBaaHHA ISl CAMOCTIIHOI po0oTH.

1. Pe3ynpTaT 1a0OpAaTOPHUX AHAII3ZIB JECATH 3pa3KiB PEUOBHMHHU IIOAO BMICTY
koMrnoHeHT X Ta Y (y BiZICOTKax) 3Be/icH1 B TaOJIUIIIO

X |4 |6 |3 |[10|6 |2 |3 |6 |7 |3
Yy |11 |17 |10 |24 16 |6 |7 |21 |20 |8

BBakaroun 3ajexHICTh MK BHUNAAKOBUMHU BeauuynHaMu X Ta Y OJHU3BKOIO 0
JHIAHOT, 3HAWTH a) JHIAHI piBHSHHA perpecii ¥ Ha X Ta X Ha Y; 0) oOuucauTu
BUOIPKOBUH KOE(DIIIEHT KOPEIISAIIII.

Bianosink: a) y =2,5x+1,5; x =0,3629y +0,0806; 0) r, ~0,95.

2. 3naiiTu MiHIIHI piBHSHHA perpecii Y Ha X Ta X Ha Y 3a BUOIPKOBUMHU JTAHUMU:




X |27 46 | 63 |78 |92 [106 |120 |134 |147

Yy 17,0 162 [ 133 13,0 [97 |99 |62 |58 |57
6)

X |79 |11,6 | 128 | 149 | 163 | 18,6 |203 | 21,9 | 236

Yy [ 13,0 228 | 24,8 | 28,6 | 31,6 | 38,7 [40,0 | 449 |43,

BianoBine: a) y=-1,06x+20,3; x=-0,971y+19,477;

6) y=2,03x-149; x=0,478y+1,17.
3. O0uncauTy BUOIPKOBHUI KOEPILI€HT KOPEISALIT Ta CKIIACTH JIHIMHI PIBHSIHHS
perpecii 3a JaHUMH BUOIPKHU:

a)
X| 675472643922 58] 43]46] 34
Y| 241523 |19]16] 11|20 |16 ] 17 | 13
6)
X |60 |58 |57 | 156 |58 |55 |57 [55 |59
Y [56 |53 |54 |51 [54 [59 [55 [55 [56 |57
B)
X r X
y 234 )1, *los|os |07 |08 |09
2 0,5 2 21 |1
3 6 |2 06 [2 |4 12 |14
4 6 [23]5 0,7 2 3
5 3 |17 08 [8 |9 1
hy)
[nTepBanu 3mian X
1-2(2-3|3-4|4-5|5-6|6-7|7-8|8-9
IntepBanu 3miHu Y
10-20 4 | 5
2030 1 [ 3 ] 1
30— 40 2 [ 3] 6531
40 - 50 s 1ol 87211
50 - 60 1 [ 2] 71169 ] 4] 2
60 — 70 1 | 5] 6] 4] 2]2
70— 80 1 |3
€)
IarepBanu 3minu X
0-10 | 10-20 | 20—30 | 30—40 | 40—50
IatepBanu 3minu Y
21-29 2
2937 8 8
37 —45 6 13 3
45 - 53 2 3 4 1




Bimmosigs: a) r, =092; y=024x+542; x=353y~1156;
0) r, =0,455; y=057x+22,51; x=036y+37,2;

B) r,=075; y=0,6x+1,73; x=08y+0,79;

r) r,=-083; y=-083x+12; x=-0,77y+118;

1) r,=0,67; y=516x+22]12; x=0,09y+0,63;

€) r, =—0,62; y=-0,45x+50,48; x=-0,84y+58,33.

4. 3HaiiTu BUOIPKOBY (PYHKIIIIO PETpecii y =ax>+bx+c Ta BUOIPKOBE KOpEISIIiifHE

BiTHOIIEHHA 1)), 33 TAHUMH KOPEAIiiiHoi Tabmumi:

a) [X/Y ]2 [3 |5 6) [xX/Y[0 |4
25 |20 1 |50 |5 |1
45 30 | 1 35 44
110 31 | 48 50 5 |45

Bianosiab: a) y, =294x* +7.27x-125; 7,, =0.89;
0) v, =1,53x*+1,95x+1; 77, =0.86.
5. 3naiTi BUOIPKOBY (YHKILIO PETPECi X, =ay® + by +c Ta BUOIPKOBE KOpEIISIiHE

BIJHOILIEHHS niy 3a JaHUMU KOPEJSAIIMHOT TaOIuII1:

a) | XIY | ¢ 130|509 XY 11 19 |19
115 0 |13
3 |1 |14 > 2 [10
4 > 18 3 (1 (1 |23

Bianosine: a) x, =2.8y% +0,02y +3,18; 77, =096 ;
6) x, =2,29y> ~1,25y+1; 7, =092.
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