Chnocob 4. 1) Onpenenenue cpeIHEX 3Ha4YeHHii mapamerpos (¢ yue- Hpumep

TOM 3aMeHBI repemMeHHoi X): Mcxonnele JaHHble UL alllPOKCHMALHH PE3YIbTaTOB JKCIIEPUMEHTA!
. x* v ” & 1 2 3 4 5 6 |
X, = 2X, ; Vy =—Z—'; ¥ 22 7.9 15,8 20,1 26,1 294
i " : Y 2.1 8,2 153 212 24,8 26,9
» _140 34,8 >
X :T =20; Y, = =497. Tax kak B OMEITAX MPOBOAMIMCH NApajUIENbHBIE ONPE/IETCHHS, TO
2) OnpeﬂeneHne cpeHero KBa/IPaTHYHOTO OTKIOHEHHS napaMeTpoB: HaxXxo/iIuM CpeHHE 3Ha4YE€HHs BLIXOJJHOI0 napaMeTpa B Kax/JI0M OIllbITe:
b &
* * vl Y 7= ' ;
S = Z(X, _ch ) SY: Z(Yiﬁy{:p)A _ Q ) cp; m
gt = = - = : 20,1+ 21,2
i . nl ' . Bl g = 2T ALE ;2 = 20,65;
(1-20)° +(4—20) +(9-20)" + (16— 20) + (25— 20)? + (36 - 20)’ &
B e 1 79+8.2 26,1+ 24,8
X 7-1 : ¥, = = —=805; Y, =———"—=2545;
. 2 n 2 d
+\f(36 20 +(49-20] _ . cor. e _ISBHISE oo 5 BAYIGY oo
7-1 3T T Teps T
X, = fﬂﬂﬂ =1,705. TMomyyennble 1aHHBIEe TS MOCTPOEHHS rpadHKa Mpe/ICTaBuM B BHJIE
7-1 X 1 2 3 4 5 6
3) Onpeenenne BEIGOPOUHOTO KO PULMEHTA KOPPETAITHH: Y 2,15 8,05 1555 20,65 25,45 28,15

sle-xnow)l
(n-1)s Sy '
(1-20)3,1-4,97)+ (4 -20)3,4-4,97)+ (9 - 20)(3.9 - 4,97)+ (16 — 20)(4.6 - 4,97)+
(7-1)17,682-1,705
+ (25-20)5.5-4.97) + (36 - 20)(6,7 - 4,97) + (49 - 20)- (7,6 - 4.97)
(7-1)17,682-1,705
Tak kak r =1,00, To mexay pemuunsamu X u Y CYMIECTBYET CTpO-

I wacte. [ocrpoenne rpadka mo ONBITHEIM JAaHHBIM (pHc. 1.3).
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=1,00;

ras (hyHKUMOHATLHAS 3aBUCHMOCTD, IIPHYEM C yBeTUYeHHeM OIHOI mepe-
MEHHO# Ipyras Takxke yBeJIH4HBACTCA H HA0OOPOT.

Bri6od: pesynbraThl SKCTIEPUMEHTa HAIEKHO ONMCHIBAIOTCS YPaBHE-
nueM ¥ =3,05+0,10X >

PaccMoTpuM mpuMep pemieHns 3alauM, B KOTOPOH TMPHCYTCTBYIOT
napaijenbHble OlpeJie/ieHHs B ONBITAX ¥ Pe3yIbTaThl IKCTIEPHMMEHTA OIH- VYpasuenue cBsA3M uMeeT BUA Y = b 10"Y (mo YCIOBHUIO 331a4H).
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Puc. 1.3. 3aBucumocts Y= f (X)

ChIBalOTCS GOTIee CIIOKHBIM ypasHenueM ¥ = by - 10 ¥
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I yacts. Onpenenenne koapduunentos ypapHerns ¥ = b, 100X
Tax kak ypaBHeHHMe HenHHeliHOE, POBEIEM €ro JiIMHEapH3alHio;

lg¥ =1gb, 10" )=1gh, +1g104 % =1, +%]g10=lgb0 +5, %

IIpoussenem 3ameny nepemenubix: 1g¥ =¥ u -] =5
X

B pesynrare nomyuaem nanmsie A onpesienetus Koa(huIHEHTOR
YPaBHEHHS:

>4l 1,000 0,500 0,333 0,250 0,200 0,167
v 0,332 0,906 1,192 1,315 1,406 1,449

JluneapusoBannoe ypasHenwe umeer Bua lg¥ =lgb, +b1l HIIH
X

Y =lgh,+h X .

Memoo usbpannsix moyex. Bribepem 1-10 1 4-10 ONBITHBIE TOYKH M
COOTBETCTBYIOIME Maphl 3Hauermii X u ¥ nojgcraeum B YpaBHEHHE
Y =lghy +bX":

b =-1311=-13,
0,983 =-0,750b;; 1 1gh, = 0,332 +1,311 = 1,643

{0,332 =lgb, + 1,000,
by =10"% = 44,0

1315 = Igh, +0,250,;

Y, [Monygaem ypaBHEHHE
Y =44,0-107"%,
(1: s I'pagpuneckuic memod. Crpo-
‘5\ UM rpaduk 3aBUCHMOCTH
1 \ "= £(x*) (puc. 1.4),
lgbi AV i\\ [To rpaduxy onpenensem
05 N lghy =1,65; by =10 =44,7;
o / \\__‘a by =tgo =tg(180-P) = -tgf =
e R __AY __1315-0332
0 02 04 06 08 1 12 112_ AX"  1,000-0,250 '

Puc. 1.4, 3asucumocts ¥'= f(X")
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vreels

Tonyuaem ypasrenue Y =44,7-10"

1,3/X

Memoo cpeayux. nOI[CTaBJDICM Nnoo4YepeaHO B JIMHEAPHU30BAHHOC

" * *
YpaBHEHHE BCE 1IECTh Map 3Ha4YeHHH X u¥, IIOJYYEHHYHO CHCTEMY Je-

JIMM Ha 2 YacTH, B KAXK/IOH YacTu YPaBHEHHA ITOYTIEHHO CKJIaJIbIBAEM!

(0,332 = Igh, +1,0008,,
0,906 = 1gb, +0,500b,,
1,192 =1g b, +0,333b,,
1315 = lgh, + 0,250,
1,406 = 1g b, +0,200b,,
1,449 = 1g b, +0,167h;;

2,430 = 31g b, + 1,833,
{4,170 =31gh, +0,617h;;
~1,740 = 1,216 by;
b, = -1,4309 = —1,43,
i = 2,430 -1,833(-1,4309)

= 1,684,
3
by =10 =483],

[Tosryuaem ypasuenne ¥ =4831-107

1,43/ X

Memod naumenvuiux kéadpamoe. COCTABUM PACUETHYIO CUCTEMY

YpaBHEHHIT:
{}:Y* =nlgh, +b Y X/,
Tx)=1en X +n 2 (x ).
HaiiieM KaxIyio cymMmy:

ZY* =0,332+ 0,906 + 1,192 + 1,315 + 1,406 + 1,449 = 6,600 ;

T X =1,000 + 0,500 + 0,333+ 0,250 + 0,200+ 0,167 = 2,450
¥ (¥ X7)=0332-1,000+ 0,906 0,500 + 1192 0,333+ 1.315-0,250 +
+1,406-0,200 + 1,449 0,167 = 2,033869 = 2,034;

¥ (x7F =1,0002 +0,500% + 0,333 +0,250% +0,200° + 0,167” =

=1,491278 = 1,491.

HOJ’Iy‘-leHHBIe 3HauYeHHs I10/ICTAB/IAEM B PACYETHYHO CUCTEMY H CKJla-
IbBIBACEM ypaBHGHHﬂ, JTOMHOJKHMB KaX/10€ Ha YKa3aHHOC YUCIIO!:
6,600 = 61g b, +2,450b,, 2,45

{2,034 = 2,4501gb,

+1,491b; | x(-6)

3,966 = ~2.9435b, ;
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(MCIIO/Ib3yeM ypaBHEHHE, MOJTyYeHHOE CAMEIM TOYHBIM METOIOM).
Crocob 1. 1) IIpoBepka BOCTIPOH3BOIMMOCTH OIBITOB TI0 KPUTEPHIO
Koxpena:
2
— _ Ymax §
Gmax - Sz SGTaﬁn’ Taﬁn f((I n; f )’

Uy

by =-1,3474 = -1,35, -
lgb, = 562 45(-1,3474) ~ 1650,
by =104 = 44,27.
[Monyuaem ypasnenue ¥ = 44,67 10773/
II wacrs. Onenka HanéxkHocTH ypasHeHus Y =44,67-107%/%
i
5

W e
Se = 2U-ty) ;fu=m—1;
1 m 1
92~ 2
Sz ( 215 + (21215 — 005
7|
Sz (7,9 -8,05)% + (8,2 — 8,05)% — 0,045;
2=1
15.8~15.55)° e L9
533=( )? 4 (15,3 -15,55) s
21
20,1 - 20,65)° = 2 '
Sf4=( 20,65)" + (21,2~ 20,65)" _ 0,605
2=1
26,1 - 25,45)% - 2
S.fs ( )" +(24.8-25,45)" _ 0845
05 |
- 2 - 2
536=(29’4 2815)" +(26,9 - 2815)" _ 3125
2=1
G = = =0,678;

0,005+ 0,045+ 0,125+ 0,605 + 0,845+ 3,125
Goas: = (0,05; 6; 1) =0,7808 (cm. npu. 4).

Grax < Gia6,» C1€0BATENBHO, BCE OMBITHI BOCIPOU3BOIHMBI.
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2) OnpeneneHne TUCIIEPCHA BOCTPON3BOJAMMOCTH M YMCIIA €€ CTere-
Hell cBODOILI:

2
2 XS, _ :
Saocnp . f,,mp—n(m—l),
S:m“p 0005+0045+0125;0605+0845+3125_0‘792;

Fuvems =6(2-1)=6.
3) OnpejesieHye pacu€THEIX 3HaYeHNH napameTpa Y :
Y, =44,67-107"%

pacy;
Yyper, =44.67-1071 =200, ¥, =44,67-1072"4 =20,54;
=44,67-10752 =944; ¥, =44,67-107° =2399;

pacty

pnc-12
Yo, =44,67-10777 =1585; ¥, =44,67-107°/° =26,61.

pacuy

4) Omnpejenenne QHCIEPCHH aleKBaTHOCTH M YMC/Ia €e CTerneHei

cBOOOBI:
§? = ( cm pat:'l )2

“ n—L
rie L — udcnio 3HauMMBIX Ko9(Q(QHIHEHTOB B TONYYEHHOM YPaBHEHHH;

(2,15 - 2,00)% + (8,05 —9,44)% + (15,55 - 15,85)% + (20,65 — 20,54)" 3

fu=n—-L,

Sua = 6-2
2 _ 2
4 (25,45-2399)" +(28,15-26,61)" _ 1.640:
62
fa=6-2=4.
5) IpoBepka aJleKBATHOCTH YpaBHeHHUs N0 KpuTepHio Puiepa:
52
R u <Fra6n' F-raﬁnzf(u;fan;fsocnp);
aocnp
1,640
F="—-=2071; F, (0,05:4;6) = 4,53 (cMm. mpu. 5).
0 792 abn f P
Tak kak F <F,,, To ypasuenne Y =44,67-107"'*anexsarno

(Ha/IEIKHO) OTIMCHIBAET PE3YJIBTATHl SKCIIEPUMEHTA.
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Cnocober 2 u 3. Jlanuble criocoGBl He HCNO/B3YeM, TaK Kak B OMBITAX
HPOBOIMITHCE TApasLebHbIe ONpeaeeHHs.

Cnocob 4. 1) Onpenenenye cpenHuX 3HaYeHuil mapameTpos (¢ yue-
TOM 3aMeHkI IepeMeHHBIX X u Y):

xt 2% - XY
cp 7t ) ch" - )
. 2450 . 6600
Xop="g—=0408; ¥, =="==1100.

2) Onpefienenue cpeHero KBapaTHIHOTO OTKIIOHEHHUS TIAPAMETPOB:

/Z(X XF s -vaf
n—1 n-—1 '

J 1,000 - 0,408)° + (0,500 - 0,408)* + (0,333 - 0,408) .

8
X 6-1
0,250 —0,408)” + (0,200 - 0,408)° - '
+\/( ) +(0,200-0,408)° + (0,167 — 0,408) .
6-1
§ - \/ (0,332 -1,100)" + (0,906 —1,100)" + (1,192 —1,100)* .,
Y 6-1
1,315-1,100)" + (1,406 — 1,100) + (1,449 — 1,100)?
+‘/( Pl =L 0)° + (1,449 - 1,100) 48,
3) Onpenenenue BEIGOpOUHOTO KOIQPHIIHEHTA KOPPETAIMH:
Zlx-x e -x)l
(n=1)S .S, ’
_ (1,000 -0,408)(0,332 ~ 1,100) + (0,500 — 0,408 )(0,906 — 1100)
(6-1)0,313-0,424
(0333 0,408)(1,192 - 1,100) + (0,250 — 0,408)(1,315 — 1100) .
(6-1)0,313-0,424
(o 200 - 0,408)(1,406 —1,100) + (0,167 — 0,408)(1,449 — 1,100) 1000

(6-1)0,313-0,424
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* *
Tak kak r=-100, To mexnay Bemuunamu X u Y cymecrsyer
crporas ()yHKUMOHANBHAS 3aBHCHMMOCTb, NPHYEM C YBEJIMUYEHHEM OJHOM
nepeMeHHON Jpyras yMeHbliaeTcs 1 Hao0opoT.

2. ONUCAHUE MHOT'O®AKTOPHOM CUCTEMBI

MuorohakropHas cHCTeEMa — 3T0 CHCTeMa, Ha KOTOPYIO JIeHCcTBYIOT
HEeCKO/IbKO akTopoB. [l MaTeMaTHYeCKOTro ONMHUCAHMS TaKHX CHCTEM
YacTO MCIMOMB3YI0TCs anredpanyeckue NoaHHOMBL. B cioyuae aByxdaxrop-

‘Ho#l cuctemsl Y=f(X;;X;) nomunom I crenenu (nuHeliHoe ypaBHEHHE CBS-

31) umeeT BUI Y =b; + b X, + b, X, Henonuslii nomiHoM II cTenenu (ue-
[oNHOE KBajparHoe ypasHeHue) — Y =by + b X, + b, X, + b, X | X, ; nonmsrii
nomueom Il crenenn — Y =by + b X, +b, X, +b, X, X, +b,, X + by X3
ITpu HEOOXOAMMOCTH MOTYT HCIONBL30BAThCA MOJIHHOMEI OOliee BBICOKOTO
nopsxa.

Jnsa pacdera DTHMX ypaBHEHHMH HCIOJIb3YIOTCS Pe3yNbTaThl OINBITOB,
YUC/IO KOTOPBIX HE JIOJKHO ObITh MEHBIIE YKclla HEW3BECTHRIX Koa((u-
1HeHToR (b, by, by...). Ilpy He0OXOIMMOCTH OLEHKH HAJEKHOCTH MOMTy-
YEHHOTO YPAaBHEHMA CBA3M UMCIIO OIBITOB J0/DKHO TPEBEIILATE YHCIO KO-
sdduimenToB (xots Ob Ha 1).

2.1. Pacuér nuneiiHoro ypaBHenus cBsizu (noauHoma I crenenn)

B xypcoroit pabote s pacuera nommHoma Y =b, + b X, + b, X, ja-
1oTcs aaHuble 3 onbitoB. [locie moacTaHOBKN ONMBITHBIX JAHHBIX MOTYYaeTcs
cucTema 13 3 ypaBHeHHH, KoTopyro Tpedyercs pemutsh MetonoMm Kpamepa.

Meron Kpamepa npexanonaraet pacdeT Kod(h(HIMEHTOB nyTeM co-
CTaBJIEHUS U pelieHus ompenenuTeneil. [ aBHbIil onpeaenuTent cUCTEMEI
(A) cocraBisercst M3 MHOJKHTeEl NPH HeM3BeCTHHIX Ko3(HIMeHTax, a
yacTHbIe onpejenuTend (Aby, Ab;, Ab;) — myTeM 3aMeHbl COOTBETCTBYIO-
UX MHOMKHUTENeH Ha crosnbell cBoOOAHLIX uneHOB. 3Hadenus koadduin-

HTOB PACCUMTHIBAIOTCA 11O hOpPMyTaM:
A A A
by . : b= bl b, _
A X * A
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