BHUPA3UTH Yepe3 KIHIEB1 PI3HUIIL.
[V 1=ny® +[(n = k)Ay; 1+ 2y, [(n - k)Ay, ]+
2y, [AY, (= L
ne k amiatoernses Bigl 10 n-1, 1— Big 1 10 n-2,a 3HAYEHHS |
3MiHIO€ThCS Bif +1 10 n-1.
[lykane piBHAHHS Oyne
o(x) =bx+a. (1.50)
PosriissHeMo 11e BUTIaJ0K BU3HAYEHHSI ONMPABOK 10
KoeirieHTiB a,,b,.

(1.49)

Jiist 3piBHOBaXY BaTbHUX OOYHCIIEHB TIO ILOMY CIIOCO0Y
ckopuctaemocs ¢opmynamiu (1.41), 3amiHuBIIM B HUX a,b, y

BIJIOBITHO HA Oa,ob, Oy

k=D, )" (&)
mn-Dn+1) (1.51)
oa = Lol _ 6bm.

n n
Koediuientn a,b pozpaxoByroThcs 3a popmynamu

b=b, +0b,
a=a,+oa.
KonrpospHa hopmyiia Mae BUTIIS

1= by [61+ 2 ”(”2‘ D

by’ ”(”_1)6(2”_1) + (1.53)
2=y, 1 —aly]=[ee].
[ykane piBHsAHHS Oyne
@(x) = (b, + 6b)x + (a, + 6a). (1.54)
VY menaroriri i ICUXOJIOT1i BEIMKUM MOIIUPEHHIM
KOpHUCTYEThCS (hopmyna

ob=12

(1.52)

(blxl +al)+
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[xy]=nx,y, + x{(n—=DAy, +...+ nAy,  } +
n(n—l)+%{n(n—l)Ay +(n+l)(n—2)A

+...

X ) > 1 ) Y,

+(n-DAy, },
a00 B 3araJlbHOMY BHITaJIKy

n(n-1
[xy]=nx,y, +x,[(n—k)Ay, ]+ ylxg +
2
(1.45)
[(n+k—-1)(n—k)Ay,]

X > .

[Mincramsroun y (1.11) 3HaUeHHS CyM BIAMOBIAHO i3
(1.40), (1.44)1(1.45) , Gynemo mMaTu 3HaUCHHS ITYKaHUX
KOeiIieHTIB , BUpa)KEHUX Yepe3 KIHIIEeB1 Pi3HMII

- o LE1=)Ay, ]
an(n=1)(n+1)
(n—k)Ay, ]

a:y+[—— (1.46)
n

Nk(n—k)Ay, Hx(n—1)+2y,]

yn(n—-1(n+1)
Jnst oO4YHMCIIeHHST a MO’KHA, TAaKOX, BUKOPUCTATH
opmymy

_Wl b m (1.47)
n n
JJis1 KOHTPOJIIO OOYUCIIEHb 3aCTOCOBYETHCS (opMyIa
n(n—1)

[yz]—b(nx1y1)+xl[(n—k)Ayk]+y1%T+

[(n+k—1)(n—-k)Ay,]
X
2
B ToMy BUnazKy, KOaM 3Ha4E€HHs ), JOCTaTHBO BEIHKI,

(1.48)

)—aly]=[ee].

cymy [y*] MOXHa JUTS TIOJIETHICHHST 00YHCITIOBAIBHOT POOOTH
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n(n—1)
2

[x]=nx +x

9

n(n—1) i n(n—1;(2n-1)
5 X

[x*]=nx' +2x,x
1 1 6

, (1.40)

eyl =x[y]+ 2[(k =Dy ],
7Ie N- YUCIIO0 Tap BU3HAUECHb X 1Yy ,X- 3HAUCHHSI IHTEpBAIy ,
yepes SIKUM 1a€TbCs apryMeHT.
[TincranoBka 3HaueHb MUX cyM y (1.11) mae

n—1
[((k—Dy;] —T[y]

b=12 " "
%1"("_ ) +2) 1 | (L41)
n— n— n—
h T[y]('xl +X 3 )—[(k =Dy, 1(x, + ZT) |
ynn(n—1)(n+1)
abo
b1,
n n’
KoHTposnbHa GopMysia Mae BULJIS
[v*1-b(x,[y]+ x[(k =)y, 1) —aly] =[e€]. (1.42)

@opmynu (1.41) MoOKHa BUpa3UTH 3a JOIIOMOTOIO
KiHIeBHUX Pi3HUIB. /{15 IBOTO TIPEeICTaBUMO BU3HAYCHI]
3HaueHHs QyHKUIi y, depe3 KiHILeB1 pi3HULI

V=Y +Ay, + Ay, o+ Ay, (1.43)

BukonaBmm noctpoyHe noaaBaHHs piBHOCTEH (1.43),
OTPUMAEMO

V]l=ny, +(n=DAy, +(n=2)Ay, +...+ Ay, ,,
a00 B 3arajbHOMY BHITaJIKy

[y]=ny, +[(n=K)Ay], (1.44)

Iie 3HaueHHd k 3MiHoeThCs Big 1 1o n-1.
AHAJIOTIYHUM YMHOM BU3HAYAETHCS 1 CymMa
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ITEPE/IMOBA

KoHreniist miaroToBku meaaroriB BUCOKO1 KBamidikaii
noTpeOye BMIHHS MPOBOJIUTH TIEIArOTIUHI 1 ICHXOJIOTIYH1
EKCIIEPUMEHTH 3 METOTO JIOCHI/DKCHHS 1 3a0e3MeYCHHS
rapaHTOBAHOTO PIBHS YCHIIIHOCTI y4HIB.

ExcnepumenTasbHi poOOTH CYyITPOBOIKYIOTECS MaTeMa-
TUYHOIO 0OpOOKOIO MaTepiatiB i OI[IHKOIO TOYHOCTI pe3yJIb-
TaTiB.

B nanomy Kypci JeKIii JoCTiKYIOThCS pe3yabTaTu
TICHXOJIOTO-TIEAArOTTYHOTO EKCIEPUMEHTY MPSIMOJTIHIHHOO
3aJIeKHICTIO, KBJIPATUIHUM MOJIIHOMOM, TiepOoITiuHOT0,
CTETIEHEBOIO 1 TOKa3HUKOBOIO (PYHKITISIMH.

KosxHa Jiex1ist CynmpoBOKYETHCSI BUKOHAHHSIM
BIJIOBIAHOT IPAKTHYHOT pOOOTH.

[HuBiMyanpHI 3aBIaHHS CTYACHTH OEpYTH 13
pe3ynbTaTiB MoOyI0BYU MaTeMaTHYHOT MOIEITi KyOiYHUM
MOJIIHOMOM TIEPIIIOTO CEMECTPY.

JlocmimpKeHHs POBOAUTHCS METOIOM MOOYIOBH CIOT-
BOPEHOT MOJIeJi 1 3HAXOHKEHHS allPOKCHUMYIOUUX KO eirli-
€HTIB METOJIOM HAaMEHIIINX KBAJPATIB.

Ha ocHOBiI BUKOHAHHS IOMAIIIHIX POOIT MO TAHOMY KypCy
0(QOPMIISIOTHCS 3BITH y BUTIISAII TPHOX MOJIYIIB 1
3aXHINAIOTHCA B IHAWBITyaTbHOMY TOPSAKY.

[TpoBOIUTHCS MOPIBHSUIBHUH aHANI3 TOYHOCTI MPH
anmpoKcUMallii pisHUMHU QYHKIIIMU OJTHI€T 1 Ti€T )k CIOTBOpE-
HOT MOJIeJIi.

SIK1 HEOOXiTHO BU3HAYUTH 32 CIOCOOOM HANMEHINNX KBAIPaTiB.
Jliroun aHaJOTIYHO NMPHUBEACHOMY BHIIE, OTPUMAEMO JIBA
HOpPMaJIbHI PIBHSHHS

Sb[x* ]+ Salx] - [x8] = 0, (1.34)
Sb[x]+ nda —[6y] =0,

pIIICHHS KX J1a€
] -[x]1y]
nlx*]=[x][x] °
PN -[x ]
nlx*]-[x][x]

[TompaBKy Oa MOXHA OOYHUCIUTH TAKOX 32 POPMYIIO0

(1.35)

5a:[5—y]—5bm. (1.36)
n n
Koediuientn a i b 3HaX0AAThCA 3a PopMyIamMu
b=>b, +0b,
(1.37)
a=a,+oa.

[TpaBUIBHICTH OOUNCIIEHHS @ 1 b KOHTPOJIOETHCS
dbopmyoro
[(0b)* — Sb[xSy] — da[dy] = [e€]. (1.39)

1.8. O6podka maTepianiB NpH 3HAYECHHSAX APIryMeHTa y
PiBHUX iHTepBaJjiax

PosrisiaeMo BHUIIAIOK, KOJIM 3HAYCHHA apryMCHTA JalOThCA

yepe3 piBHI iHTepBanu. [Ipu IboMy BHpa3u IS CyM , SIKi
BXOJISITh y CKJIaa (opMyI Ui BU3HAYeHH a 1 b , OynyTh
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HEOOXiTHO BBOJUTH B 00umciaeHHs Benuunau [y'],[x'].
Konrponsna popmymna Oyae MaTH BUTIIST

211+ e e, 129)

Jpyruii MeTo1, SKU BeJIe 10 CIIPOIIEHHS OOYHCIICHB ,
3aKITI0YA€THCS B TOMY , IO PO3PAaXOBYIOTH 3a CIIOCOOOM
HAMMEHIITNX KBaJpaTiB MOMPABKH 0 HAOIMKEHUX 3HAYCHD
koedimieHTiB a, i b,.

HabGnmuxeHe 3Ha4eHH KoedilieHTa OOYHCIIOITH IO TBOM
EKCIIEPUMEHTAIIbHUM TOYKaM , JIaJIeKO PO3TAIlIOBAHUM OJTHA Bijl
Apyroi

=2V (1.29)
X=X,

HabmxeHe 3Ha4eHHST BUTHHOTO WICHA BU3HAYAIOTH 32

dbopmyoro

X
lzm— lu. (1.30)
n n
Habmmwxkene piBHsHHA Oyne
y'=xb +a,. (L.31)

Bigaimaroun (1.31) i3 (1.15) , orpumaemo
y—=y'=x(b-b)+a-a,
abo
oy = x0b+a. (1.32)
[TincraHoBKa BU3HAYEHMX 3HAuUeHb y,,X; y (1.32)

MIPUBOJIUTH IO CHCTEMH N PIBHSHB

oy, =x,0b+a.,
oy, =x,0b+a,
2 =80T a (1.33)
oy, =x,0b+a.

[Tpu 11bOMy HEBIIOMHMH SIBISIOTHCS TIOTIPABKU Oa; Ob,
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Jlexuis 1. JlocmikeHHsT pe3ynbTaTiB ICUXOJIOTO-
NEeJaroriyHoro eKCepuMeHTY IPSIMOJIIHIMHOO
3aJIE)KHICTIO

1.1. IlpeacrasiieHHs onepaliiHUX 3MiHHUX-PIBHA
CUTYaTHMBHOI TPHBOKHOCTI i XapaKTepUCTHK MaM’ATi
B kuu3i Makcumenko J[.C.,Hocenko €.J1.
«ExkcriepumenTansHa nicuxosorisy, K.:MAVIL2004,-124c.
MIpUBEICHA TAOIUIIS «3aJIeKHOCTI TIaM ’SIT1 BiI CHTyaTUBHO1
TPHUBOKHOCTI».
Tabmuus 1.1. 3anexHICT TaM’ATi Bii CATYaTHBHO1
TpuBoXxHOCTI (CHpi 1aHi)

JlocmipKkyBaHui [Toxa3nuk piBHst | KinbkicTs npaBu-
TPUBOXHOCTI Xi | JIBHUX
Biamosigen Yi

1 2,8 8

2 1.9 13

3 2.9 5

4 2.0 16

5 3.0 11

6 3.1 6

7 2.8 9

8 1.6 18

9 3.2 5

10 3.3 2
Bceworon =10 > 26.6 > 93.0

3amaua 1OCIiTHUKA-BCTAHOBUTH 3aJISKHICTh Mk X 1Y 1
orucaT HOPMYIOI0, SKIIO TaKa MOKJIMBICTh ICHYE, sIKa O
OTNITUMAJIFHO anpoKcuMyBasia (HabIKyBaia) JiHito rpadika
0 pe3yJbTaTaxX eKCIePUMEHTAIBHUX JOCTIPKEHB, 3p0OUTH
OI[IHKY TOYHOCTI.



Anpokcumarlii TECTOBUX JOCIHIIIPKEHb MOXKHA BUKOHYBAaTH
PI3HUMH METOJIaMH., HAIIPHUKJIA, 33 JJOTIOMOTOIO CIUIAiH-
¢byHKIIH, TOTIHOMaMHU Oy/Ib-SKOTO MOPSIKY, JOrapruQmid-
HUMH 1 €KCTIOHEHITIaTbHUMU KPUBUMH 1 T.1.

Po3pobnena komn’roTepHa mporpama, sika J1a€ MOX-
JMBICTH aPOKCUMYBATH OYAb-AKi €KCIIEpUMEHTAIbHI JaH1
noJiiHOMaMu Oy/b-sikoro nopsiaky. [linbuparoun unm OuTbITY
CTEIliHb MOJIHOMY, 3TJIa/UKYI0UYH KprBa Oy/ie KpaluM YHHOM
MPOXOJUTH TI0 BCIM €KCIIEPUMEHTAIBHUM TOYKaM, aje
3arajbHa TEHJCHIIsA Oyae cioTBopeHa. Tomy ciig Oyne
BUOHMpATH AKHAWTIPOCTINIi JiHi1 rpadika i IKHaiMeHITy cTe-
MiHb MMOJIHOMY JUIS BUSBY 3arajibHO1 TEHACHIIT pe3yJIbTaTH -
BHOT 1 ()aKTOPHOT O3HAK.

Y ICUX0JIOTii IMUPOKO BUKOPUCTOBYIOTH TpadidHe 300pa-
XKeHHS Yy GopMi TOUOK y TipocTopi. Tak mogaroTh pe3yibraTu
0araTOBUMIPHOTO MIKATyBaHHS, (PAKTOPHOTO aHAII3Y,
JATEHTHO-CTPYKTYPHOTO aHAII3Yy.

1.2. IloOynoBa BapianiiiHoro psaay
Jliis mpoBeieHHsI aHaNi3y TaHUX HEOOXITHO X paH)KHPYBaTH
B 3pOCTAIOYOMY TOPSIKY, TOOTO IOOYAyBaTH BapialliitHuiA

psi.
Tabnuug 1.2.Bapianiiinuii psa eKCiepuMEeHTAIBHUX JaHUX
Neni/m | Docmin- IToka3Huk KinbkicTh
KYBaHUU piBHS IpaBu-
TPUBOXHOCTI | JILHUX
Xi BIZIIOBiEH
Vi
1 8 1.6 18
2 2 1.9 13
3 4 2.0 16
4 1 2.8 8
5 7 2.8 9
6 3 2.9 5

[x1=[y1=0,

[x'] =[] L[’“], (1.21)

[x?]=[x]- [x][x]
n

Ie Butikae 13 (1.19). 3Bigcu

b = w : (1.22)

[x7]
a=0, (1.23)
y'=bx". (1.24)

Jlerko oxasatu 110
b="b',
_ ¥ Y [x] (1.25)
n n

Jus mporo (1.21) mincraBumo y (1.24)
] _ nlyx]-[x][y] ( [x]
== (x — ).
n nfx"]=[x][x] n
[Ticnst meperpynyBaHHsI OTPUMAEMO
y:b’x+m—b’m. (1.26)
n n
[TopiBHIOIOYM KOEQIIIEHTH TMPH OJHAKOBUX CTETICHAX
piBasHb (1.15) 1(1.26), 6aunmo, 1o

b="b,
[¥] b,m (1.27)

n n

s : [x] [v]
Ha mipakTuini y 38’513Ky i3 3a0KpPYIJIIEHHSAM CyM —-, =
non
cymu [y'],[x'] He TOPIBHIOIOTH TOYHO HYIIAM, a OYBalOThH
MaJIMMH BEJIMYWHAMH, SKHUMHU, K TIPABHJIO, MOKHA HEXTYBATH 1

kopuctyBatucs popmynamu (1.22) i (1.25). B pigkux Bunaakax
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[v*1-blyx]-aly] =[ee]. (1.18)

PiusiHHs (1.18) ABNSETHCS KOHTPOIBHUM 1 CIYXKHUTD IS
MEPEBIPKH BCIX 0OUMCIIEHB NPOIEYPH 3PIBHOBAKEHHS,
BKJTIOYAIOYH 1 CKJIaIaHHsI HOPMAJbHUX PIBHSHb.

Jpyrum KOHTPOJIGHUM PIBHSHHSAM JJIS1 JAHOTO BUTIAJIKY
Oyze npyre HopMallbHE PIBHSIHHS

blx]+na—-[y]=[e]=0. (1.19)
3a nonomoroto (1.19) KOHTPOIIOETHCS TUTBKU
MPAaBUIIBHICTH PIlICHHS HOPMAJILHUX PIBHSHB.

Pimenns 3aa4i npu npsIMOTIHIAHINA 3aJI€KHOCTI HE
SABIISIETHCS CKIATHUM. AJIe BCE XK MPH BEITMKOMY YHCI1
BU3HAYEHb N 1 BETMKUX 3HAYCHHSX X 1 y 00YHCIIOBaIbHI
POOOTH MOXKYTH OyTH TPOMI3IKUMH.

1.7. Po3po0ka npuiiomMiB cnipomieHHs i panionamnizanii
004YHCIIOBATBLHUX POOIT

OnuuM 13 epekTHBHUX PUHOMIB parioHami3amii 06poOKu

MaTepialliB € METOJ] IIEPETBOPEHHST KOOPAMHAT 32 JJOTTIOMOTOI0

napaebHOTO MEePEeMIleHHST KOOPAUHATHOI CITKU JI0
x] ]
n’on’
3B’430K MDK HOBUMH 1 CTApUMHU KOOPIUHATAMHU
BHUpaxxaeTbcs (popMysaMu

oA

xl- :xl-
n
(1.20)
y; =) _m'

CYMIIIIEHHS TIOYaTKy KOOPANHAT 3 TOYKOIO

[Tpu TakoMy nepeTBOpeHHi OyJIeMO MaTH

14

7 5 3.0 11

8 6 3.1 6

9 9 3.2 5

10 10 3.3 2
Bceporon =10 > 26.6 > 93.0

SIKIIIO MU TIOCTaBHIIU TIEpel COO0I0 METY BCTAHOBUTH
(byHKIIOHATBHY 3AJIEKHICTh MDK (hakTopHUMH Xi 1
(byHKIIOHATFHUMH (pe3yIbTaTUBHUMH) Y1 03HaKaMH, TO

Mo-TIepIIe He MOXKE OJTHOMY 1 TOMY X 3HaueHHI0 X=2.8
BIJINIOBIIaTH JIBa PI3HUX 3HAYCHHS Y , piBHUX & 19, 110 BUITHO

13 Tab1..1.2, a 7BOM pi3HUM 3HadYeHHsM Xi (2.9 Ta 3.2)
BIJIMOBIZIATH OJIHE 3HAYECHHA Y =5.

o npyre, 3araibHa TEHACHIISI BapiallifHOTO PAILY
eKCTIEPUMEHTAIBHUX JJAHUX MPEJCTaBICHUX B Ta0.. 1.2 mo-

Ka3ye 10 Mipi 3pOCTaHHs CUTYaTHBHOI TPHUBOXKHOCTI Xi
CrHaJIaHHs Pe3yabTATHBHOI O3HAKH IaM AT Y1i.

Aute B AaHiil TaOMUIli BUTHO MIPOSIBJICHHS CY0’ €EKTHBHOTO
¢axTopy, mpo 110 TOBOpHUTH nocinoBHicTs Yi (18, 13, 16, 8).
JlJiss BiMIOBIHOTO PiBHS TPUBOKHOCTI MaTEMaTUYHY MOJICITb

Kpartie 3a10ButbHIB Ou psx (18, 16, 13, 8).

ITo Tperte, B 3araibHill TEHICHIIIT cCrIaly MPOSBISETHCS
pi3kuit ctprOok B 11 GasiB piBHIO TPUBOKHOCTI MO HIKAITI
CninGeprepa, piawmii 3.0.

3BHUYAifHO, 1 111 JaH1 MOKHA BKIIIOYAaTH B MaTEMAaTUYHY
00poOKy JUTsl BCTAHOBIIEHHS (DYHKIIII, sika O ommucyBaia q0c-

TDKYyBaHy IpoOieMy. AJie B JaHOMY BHITAJIKy OyJ1e BEJTHKE
PO3CITOBaHHS PE3yIbTATIB BiJl EKCTICPUMEHTAIBHHX JIAHUX.

[Tpu mpoBeneHH1 J0Ope OpraHi30BaHOTO MOBTOPHOTO
eKCTIEpUMEHTY HaMH OTPUMaHi CIIiTyroui IaHi.

Tabaung 1.3.Pe3ynbTaTi NOBTOPHOTO €KCIEPUMEHTY

Ne |1 ]2 3 4 |5 6 |7 8 9 110

Xi (1,62 |2,1(23]25]28]29 3 3.1 133

YVi |18 |14 |13 |12 |11 | 9 8 |7 6 |3




Amnanizdyrouun gani tab6mn..1.3 itabmn.. 1.2, 3aMitumMo, 1o B
JaHUX TaOIUISX 3aJIMIIMIIACE 0a30BUMHU (PETIEPHUMM )
osHakamu X =1,6 ; ¥, = 18, a piBHIO TPUBOXKHOCTI B 2.8 1

3.1 Bimmomimae pe3yabTaTHBHA O3HaKa B 9 1 6 OamiB
BIZIIIOBIJTHO.
1.3. IloGynoBa ToukoBoi Aiarpamu i rpagika
Juis minbopy anpoxcumyrouoi GpyHKIIiT MOOYyAyeEMO TOUKOBY
miarpamy irpadik Ha OCHOBI JaHHX TaoOm.. 1.3.

Puc.1.1.ToukoBa giarpama i rpagik ekcrepuMeHTaTbHIX
TaHUX
3py4Ho OymyBaTH TOYKOBY Jiarpamy i rpadik Ha
MePCOHATLHOMY KOMIT 10Tepi y penakTopi Microsoft Offise
Excel.
VY xmituani A1 HaOuparoTh HE3aNIeXKHY 3MIHHY X, a B
kiituHii B1- pesynbryrouy dyskmiro Y. ITicns mporo

6e3 obuncneHs koedimieHTiB a@ i b modymyBaru rpadik
IIYKaHOT KPUBO1, TOOTO BUKOHATH 3PIBHOBAKEHHS TpadiuHuM

[x] L]

nuigxoM. OOUHCIEHHST KOOPJIUHAT MEPIIoi TOUKU —,=—
n o n

HISKUX prIIHOIlIiB He npenacTasiisie. OOUUCIEHHS KOOPAWHAT

Z[pyI‘Ol TOYKU —— [ ] [ y] B ACAKHUX BHUIIAJJKaX MOXKC 6YTI/I 3a-

" [x]

TPYIHEHUM. Tom HIyKaHy IpsIMY MO>Ha IIPOBECTH YEpeE3

[][y]

IepIry TOUYKy — TaKUM YMHOM, 11100 11 IpsimMa
n

p03MiCTHJ1acs1 SIK MO>KHa OJIIDKYE JI0 BCIX €KCIIEPHUMEHTAIbHUX
TOYOK, HAHECEHHUX TOTEePeTHBO Ha rpadik.

1.6. KonTpoJb 3piBHOBaKeHHS
[TincTaBUMO B OTpUMaHe WMOBIpHIlIe PIBHIHHS

o(x,)=bx, ta (1.15)
BU3HAYEHI 3HAUEHHS apryMeHTa X,,X,,...,X,, 0yJJeMO MaTH
HMOBIipHIille 3HaueHHA (QyHKIIT (X ;) , BIIMIHHI BiJ

pe3yNbTaTiB BU3HAUCHb HA HEBEIUKI BEJTMYUHU

bx, +a-y, =¢,

bx,+a-y, =¢,, (1.16)

bx, +a-y, =¢,.
[TinBenemo 10 KBajpary Mpasi iJiBi YACTHHH PIBHOCTEH
(1.16) 1 gomamo ix
b*[x*]+na’ +[y* ]+ 2ab[x] - 2b[ yx]—2a[y] =
b 1+ alx] -] + a(Blx] + na - [YD+[y°]= (1.17)

blyx]—aly]=[se].
3Bincu, Ha ocHoBi (1.1)
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RSN 3 N 4 (63 FRR S
AT Al ] [x]0x]

3anmayva pimieHa.
1.5. 3piBHOBa:KeHHS rpaiYHUM LJISIXOM
SAxmmo B (1.13) migcTaBUTH 3aMICTh X CepeTHE apuPMETHIHE

Horo 3Ha4YeHHs 13 psAAY BU3HAUEHb [X]/n , TO MmiCIs
NePEeTBOPEHHh OTPUMAEMO

L) _ DAL 1= L) _ (] (114)

L o S99 P

[x] [v]
TakuMm YMHOM, TOUKA 3 KOOpIUHATAMHU —=,=—  3aBXKIH
non
JISKUTH HA IIYKaHIA MPSIMIH.
2

ITo anaorii , mizcrtaBuBmm y (1.13) 3aMICTb X,

OTPUMAEMO ) = Lol (1.15)
[x].

2
X X
3Ha‘-II/ITI), TOYKa 3 KOOpANHATaMU [ ] [ y]

,—— TaKO0X 3aBXIU
[x]  [x]

JISKUTH HA PIBHAHHI MPSAMOT.
TakuM 4YMHOM, HaM BiJJOMi1 KOOPJIMHATH JIBOX TOYOK, SKi
3aBXK/M JIeKaTh Ha UMOBIpHIMiNA mpsMiil. Lle q1ae MOXIUBICTD

12

HaOWPAIOTh y CTOBIMYUKY A BCi JIeCSATh 3HaYCHb X, a B
CTOBITYMKY B — BCi iecsTh 3Ha4eHb VY.

1. Bunuisiroth J1aHi, HA OCHOBI SIKMX OYZe CTBOpEHA
niarpama.

2 Bubupaerbest komanaa Beraska, Jliarpama.

3. Buninsernscst «ToukoBay miarpama.

4. KJTiKHYTH JIiBOTO TIOJIOBUHOIO MHIIII Ha KHOTIKY «I"0TOBOY,
00 CTBOPUTH Jiarpamy.

1.4. TeopeTnuHi OCHOBH

dopmyna NPSAMOTIHIHHOT 3aJIEKHOCTI Ma€ BUTIIST
y=a +bx, (1.1)
a0o0, gkmo a =0,
y = bx. (1.2)
3acTocyeMo crocid HalMEHIINX KBaApaTiB s
ampoKCUMallii piBHSAHHSAM NPsAMOJIiHIAHOT 3anexHocTi (1.1) 3a
JIBOMa PAIAMH PE3YJIbTaTiB €KCIIEPUMEHTAIBHUX JOCTIPKEHb
X,;,y,;, IpUBEAEHNUX B Ta0m.. 1.3, ne X, npUAMarOThCs BEJIN-
YMHAMU 0€3MTOMHIIKOBUMH.
HeoOxigHo Tak migibparu GyHKIIi0
o(x,)=bx, +a, (13)
06 koedimieHTH a i b Oynu BiporinHimuMy.
VY BiIMOBIIHOCTI 3 BUMOTOIO CIIOCO0Y HAMEHIITNX
KBaJ[paTiB, U IbOTO HEOOXiqHO, 100 cyMa KBajpaTiB
BIIXWJIEHb OTPUMAHUX 3Ha4eHb y, Bix ¢( X;) ,0yna

MIHIMAJIBHOO

0, ~bx, - a)* = min. (1.4)



Bupasu BigXuieHb CHOCTEPEKEHUX 3HAYEHB Y, Bill
@(X,) B pO3TOPHYTOMY BUTJISI OyLyTh
v, —bx, —a=¢,
v, =bx,-a=¢g,,

(1.5)

y,—bx, —a=¢,.
OTtpumainu cuctemy n piBHSHB , SIKI HA3WBAIOTHCS

nouyaTkoBuMHU. [ligBeremo 10 KBaapaTy JIiBi i MpaBi YaCTUHU
IUX PIBHAHb, OTPUMAEMO

(v, —bx, _a)z :812v

(v, —bx, _a)z :3227

(1.6)

(yn _bxn _a)z :8n'

JlonaBmy 1i piBHOCTi, OTPUMAEMO

n n
Z(y,—bx~—a)2= >el. 1.7
j i , (1.7)
=1
i=1

o6 3HaiiTu fioro MiHiMyM, HEOOXIJTHO B3SATH YaCTUHHI
MOXIIHI IIHOTO BUPA3y MO @ ib i MPUPIBHATH IX HYIIO.
OTpumaeMo JBa HOPMAIBHUX PIBHSIHHSA 3 BOMA HEBIIOMUMU

n n
0 2
Z(y._bxi_a) =2 Z(y.—bxl.—a)xl.:0, (18)
i i

i=1 i=1

b

10

P n n

C Sy —bx.—a)2 =2 ¥(y —bx.—b)=0.
Oa i ! ] i

i=1 i=1
[Ticnst ckopoueHHs Ha 2 1 3MiHM 3HaKa Oy/ieMo MaTH

by x2+ay x.— 3 yx =0, (1.9)

b > xl.+na— > e =0,
i=1
i=1
a00, 3acTocoBytour ['aycoBe MmMo3HAUYEHHS CyM,
b[x?] + a[x] — [ yx] =0, (1.10)
b[x]+ na —[y] =0.
PimeHHs X HOpMaNbHUX PIBHAHD Ja€ BIpOTiAHIIIE 3HA-
YeHHs Koe]ilieHTiB a ib

= [x]0]
] =[x
B (B 105363
] =[x][x]

Koediuient a moxe Oyru BusHauenuit i3 popmynu (1.10)

(1.11)

o= D (1.12)
n n
[Ticnst mincranoBku (1.11) B (1.1) oTpumaemo BipoTigHime
3HAYEHHS MIyKaHOT PYHKIIIT, Ky 3aBKI1 Oy/1eMOo TO3HAYaTH

yepe3 ¢(X)

11



cepenHsl KBajJpaTHMyHa MOoXuOKa (yHKII, 3piBHOBaKEHOI 3a
crmocoOOM HAWMMEHIIMX KBaJApaTiB, TNpU TMPAMOJIHIHHIN

3aJIEKHOCTI JOCsAra€ HaWMEHIIOTO 3HAYCHHS B TOLIIIi 3

bl

abciucoro =, TOOTO B CepeAHid Todli 1HTEpBaly
n

eKCTIEPUMEHTAIbHUX BU3HAYCHb.

B 00uzBi cTOpOHM Bif CEpeIVHM IHTEpPBAILY MOXHOKA
¢byHKIii 3pocTae.

@opmyna  (3.12) nmae  MOXIHMBICTD  OOMEXKHUTH
BUKOPUCTaHHS 3PIBHOBAXEHOI (PYHKIIi TakUM IHTEpBAJIOM, B
MeXax SKOTo ii cepenHsl KBaApaTHyHa MOXMOKa HEe MEPEBUIILYE
3aJ1aHOTO Harepes 3HaUeHHS.

3oHa PO3CIIOBaHHS 3piIBHOBa)KEHOT ¢byHKii

00MEXY€ETHCSI KPUBUMHU

p(y)=bx+at m,,z(x—M] +mp,) . (3.13)
n

n

SK1 IPOXOJISITh Yepe3 TOUKU

Cx EE
[x— " ;Y= " + —n(n—2) . (3.14)

JIOTHYHI 10 TUX KPUBUX y BKA3aHUX TOUYKAX IMPOXOJSATH

mig KyToM 10 oci abcruc (puc.3.1).

40

y = bx, (1.55)
sIKa € YaCTKOBUM BHIAIKOM TIOBHO1T popmynu (1.1) komm
KOeQIIiEHT @ JTOPIBHIOE HYJIO. 3a TOTIOMOTOI0 i€l hopMymu
BHPAXKAETHCS 3aJISKHICTh MK PSAOM BEITUYHH , TOCIIIKY-
BaHUX Y TENArorilli i ICUXOJIOTii.

ITpsima (1.55) mpoxoauTs yepes Mo4aToK KOOPAUHATHOT
cucremu. [[yist BU3HaueHHs KoedimienTa b MaeMo oiHe HOp-
MaJIbHEe PIBHSHHS

[yx]-b[x*]=0. (1.56)
3Bincu
b= [y_)zc] (1.57)
[x°]
3piBHOBaXEHE PIBHSHHS Ma€ BUTIIS]
X
(0(x)=¥x. (1.58)
[x°]
[TpaBWIIBHICTH 00YHMCIIEHb KOHTPOIIIOETHCS 32 JJOMTOMOTOIO
bopmynu
[y*]-blyx] = [e€]. (1.59)
3amitumo, mo npsma (1.58) mpoxoauTs yepes3 TOUKu
2
(0,0), (([x ];M),([xz];[yx]) 1 He MOke OyTH HaHECEeHa Ha
[x]  [x]
KOOpAMHATHY CIiTKYy 0e3 oOumncieHHs koedimienra b , xoua
00YMCIIeHHS HOTO 1 € TOCTATHBO TIPOCTHM.

[Tpu piBHOBIACTOSIYMX 3HAYEHHSIX aprymeHTa koedimieHT b
BHU3HAYAETHCS (HOPMYIIOI0

x Y]+ xl(k -1y, ]
(n-1) +y n(n-1)2n-1)"
2 6

b:

(1.60)

n
nx, +2x,x

KonTponbaa Gopmyrna mae BUTISA

[?1=Cx]+ x{(k =Dy Db =[ee].  (1.61)
Yepes kinuesi pisauui popmyna (1.57) Bupaxkaerscs
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CIITYFOYUM YUHOM

- k(n—k
(x, +?CL1)([(’1 —k)Ay, ]+ny,) +%M
“" : 2 (1.62)

nx; +x, m(n—1)+ yx° n(n—l)é2n—l)

OOuuCIIeHHS KOHTPOIIOIOTHCS (POPMYIIOIO

DA1- Gy, +x”7‘1>([n CB)AY )+

[k(n—k)Ay,
“ 2
CrnpoieHuii MeTox 004YMCIEHD , SIKUH 3HANIIOB COO1
3HAYHE BUKOPHUCTAHHS , TIOJISITAE Y TIEPETBOPEHHI PIBHSIHHS
(1.49) no Buny

(1.63)
1b =eg].

q=b (1.64)

[UITXOM JIUIEHHS TPaBOi 1 JIiBOT YacTHH HOro Ha X, e

=Y
q=-.
x
[TincraBnsroun y piBHsHHS (1.64) pe3ynbTaTi BU3HAYEHB ,

OTPUMAEMO CUCTEMY MOYATKOBHX piBHﬂHb
Y,
Loy (1.65)

X
1
I3 1iei cuctemu piBHSAHBb YTBOPIOEMO, 3 BpaXyBaHHSAM
BHUMOT CIIOCOOY HaliMEHIINX KBAJPaTiB, OJJHE HOPMAJIbHE
PiBHSIHHSA

nb = [f] ~ 4], (1.66)

13 IKOTO 1 BUBHAYAEThCS KoeirieHT b

1 g
p=-x =1, (1.67)

IIpomiskHMii KOHTPOJIb BUKOHYETHCS 32 JI0IIOMOT0I0
piBHOCTI

22

[lepeTBOpUMO TIOKOPEHEBHI BUpa3, JOAABIIM JIO

YU CCIIbHUKA BHUpa3

[ B
m = [e2] " n n? | 11
S e e ey

2 _2 [x]

(3.10)

[TpuiimMatoun g0 yBaru, IO Bara apuPMETUIHOI

CepelMHU [OpIBHJE 1N, a CepelHs KBaJpaTHyHa MOXHOKa

bl

apupMeTHYHOI cepenuHn ~— Oyne
n

ge|l 1

my,) =

-—. 3.11
n-2 n ( )

Ile macte 3Mory neperBoputu (3.10) 3 BpaxyBaHHSIM
(2.9) cnipyrounm YrHOM

my:\/mbz[x—Mj +m[y]2 . (3.12)
n bl

n

3a  dopmymnoro (3.12) migpaxoByeTbCs — cepenmHs
KBaJpaTHYHA TMOXMOKa 3pIBHOBaKEHOi (QYHKIIT I BCiX

BUIMAJIKIB MOBHOTO PIBHSHHS mpsiMoi. I3 gopmynu BuaHO, 1110
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0b 0da _ nxi [xz]— nx 2[x]— [x][x2]+ xi[x][x].
oy oy (ne* |- [xJixD?

[Ticnst JogaBaHHS 1 CKOPOUYEHHSI OTPUMAEMO

oo bl | (3.5)
oy Oy njx” |- [x][x]
Takum  ymHOM,  KIHIEBUH  BUpa3  cepenHboi

KBaJIpAaTHYHOT MOXUOKHU JIHIMHOT 3piBHOBaXXeHO1 (YHKIIi1 Oyie

Y D S | DO £ ERE
O O = Ry UL
[Tpu MiZCTaHOBIII X=x- M dbopmyna
n
MIEPETBOPIOETHCS
[88] X
m, = \/mzxz +m, =2 — )[cz] (3.7)

A Tipu pIBHOBIJICTOSYMX 3HAUEHHSIX apryMEHTa

Ll
[88]. X, +Xx

n-2 xn(n-D(n+1)

_ 2.2 2
m, =1\m, x" +m, —24

(3.8)

[MpencraBumo popmyiy (3.6) y po3ropHyTOMY BUTIISII,
MiZCTaBUBIIH B HE1 m, 1 my, 13 (2.9)

B [88] _nx2 —2[x][x]+ x’
s ‘\/ P R ) I
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[¢°1-blq]=[nn]. (1.68)
J11s1 3aKJII0YHOT0 KOHTPOJII0 CITYXXHTh (OpMyJia
b(by*]-2[gx*]) +[x*q* ] = [nmpxx]. (1.69)

HeoOxigHO cliIKyBaTH 3a TUM, 00 BUKOPUCTAHHS LIHOTO
NpUHOMY HE BEJIO JI0 MOHWKEHHS TOYHOCTI BU3HAYCHHS KiHIIe-
BUX DPE3YNIbTaTiB.

[IpakTuuna po6ora 1

[TpakTHyHy pearnizaiilo TEOPETUYHUX BUKIIAJIOK HEOOXITHO
BUKOHYBATH 3a JJOTIOMOTOI0 OOYHMCITIOBATBHOT TaOIHIII.

O0uuc/IOBaTIbHA TA0JIMUS- 1I€ AITOPUTM PO3PaxXyHKY 3a
JOTIOMOT OO0 OY/Ib-IKHX OOYHCIIOBATLHUX 3aCO0IB BT
MPOCTOTO MIKPOKAJIBKYIISTOPA, IPOrPaMOBAHOTO
MIKpPOKaJIBKYJISTOpa a00 IEPCOHAIBHOTO KOMIT I0TEpA.

OOuncaroBaIbHY TAOIHIIO JOUUIBHO MPUBECTH Y BUTIISAL
IIaKaTa TMpH MyOJIYHOMY 3aXUCTI Pe3yIbTaTiB JTOCITIHKCHb.
Kpim ToT0, BOHa € KOHTPOJILHUM MPUKIA0M IIPU CKIIQTaHH1

nporpamMu Ha EOM.

Tabmuug 1.4. O6uncnroBabHA TaOIHIS
i X Vi XY xiz
1 1.6 18 28.8 2.56
2 2 14 28 4
3 2.1 13 27.3 4.41
4 2.3 12 27.6 5.26
5 2.5 11 27.5 6.25
6 2.8 9 25.2 7.84
7 2.9 8 23.2 8.41
8 3 7 21 9
9 3.1 6 18.6 9.61
10 33 3 9.9 10.89

n=10 >25.6 >'101 >237.1 >68.26




i y? y,=3027-| e=)'-y | &
7.88x
1 324 17.66 -0.34 0.1156
2 196 14.51 +0.51 0.2601
3 169 13.72 +0.72 [ 0.5184
4 144 12.15 +0.15 0.0225
5 121 10.57 -0.43 0.1849
6 81 8.21 -0.79 0.6241
7 64 7.42 -0.58 0.3364
8 49 6.63 -0.37 0.1369
9 36 5.84 -0.16 0.0256
10 9 4.27 +1.27 1.6129
n=10 Y1193 310098 [Y-0.02  [Y3.8374

CriouaTky po3paxoBYyeTbCs KOe(iUieHT Kopeasuii r,saKuii
€ TIOKA3HUKOM TICHOTH 3B’SI3Ky MK (pAKTOPHHUMM X i
pe3yJbTYIOUYHMMH Yy O3HaKaMu 3a (opMyJI010

(o]- LKD)
r2 n

= I ] . (1.70)
(1=~ 1=~ DT’
n n

3a 3akonom Yennoxa , Ko :

1) r=0.1-0.3 , To 3B 130K MK O3HaKaMu (X,y) CI1aOKuii;

2) r=10.5-0.7 , TO 3B’130K OMIpHUH;

3)r=0.7-0.9, 3B’s130K BUCOKHH;

4) r =0.9-0.99, 3B’530K HAATO BUCOKHI.

[Tpu r < 0, sk Oyzie B HAIIOMY BHIIAJIKY , -TIPH 3pOCTAaHHI X
3MEHILYETHCS Y.

IToznaunmo

24

p(x)=bx+a . (3.1
CepenHss KBajpaTH4Ha IOXHOKa IbOTO BHpa3y Yy

BignmoBigHOCTI 3 (2.1.)

2 2 2
m, = |m,’ (G_qo] +(a—¢] ++(a—¢] =
oy, oy, y,
2

= |m,’ H%ﬂ . (3,2)
Ane

BISEISES S CIREE

[TincranoBka (3.3) B (3.2) mae

m, = m,fx2 +ma2 +2 Lez] @% x . 3.4
n—2|0y 0Oy
ob Oa )
Jlnst Toro, mo0 pPO3KPUTH BHUpa3 2 BI3BMEMO
y
. . . 0b . Oa . . ..
yacTUHHI noXigHi —i— 13 (1.11) 1 nepemHOXHMO X
oy 0y

ob Oa _  nmxi — [x] [xz]— [x Jxi

oy oy nl [FIIE] ol D

abo
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Jlekuisi 3. CepedHsi kKeaOpamuy4Ha noxubka
3pieHOBa)KeHOI pyHKUiT NpPsAMOiHIUHOI 3anexHocmi
3.1. MocmaHoeka 3adayi

B mnomnepenniii nekuii Oymu BuBeaeHi Gopmynu s
MiAPaXyHKY CEpeIHIX KBaJPAaTUYHHX MOXHUOOK KOEQIIliEHTIB,
SKi BXOJATH Y (DOPMYNIH 3aJ€KHOCTI MDK JOCTIKYBAaHUMHU
dakropamu y mcuxoiorii i memarorimi. L{i dopmynm narore
MOJKJIMBICTh BHKOHATH OIIHKY TOYHOCTI OKPEMHUX EJIEMEHTIB
3aJIeKHOCTI.

Ane pgyxXe BaXIMBO 3HATH TOXUOKY BU3HAUYEHHS
KIHIIEBOTO  pe3yiabTaTy  JOCHIDKCHHsS, TOOTO  TMOXUOKY
eKCTIEPUMEHTAIBHOT (DYHKIIII.

3HaHHS MOXUOOK 3PIBHOBaKEHOI (PYHKIII, IK B MEXax
IHTEpBay CIOCTEPEKEHb, TAaK 1 30BHI HOTO, A€ MOKIIUBICTH
OOMEXHUTH BHKOpPHCTaHHS (yHKIII B MeXax THX 3HA4YEHb
apryMeHTY, MU SKUX MMOMIJIKOBICTH ii HE NMEPEBHUIIY€E 33aJaHO1
BEITMYMHH.

Kpim ToOro, me m03BOJsiE BUKOHATH MOPIBHSUIBHUIN
aHalli3 OTPUMAHUX PE3yJbTAaTiB, BUXOJIYH i3 3aCTOCYBaHHS

pi3HUX GopMyI, i BUOpATH HAMOUTBII MiAXOAAITy (POPMYITY.

3.2. Teopemu4Hi ocHo8U

3piBHOBa)KEHE 3HAYCHHA QYHKIi TaeThcst HopMyoro

36

] [0 = 4, (171)
[xz]—l[x]2 = B. (1.72)
n
- D1=C.
Toni, popmyna (1.70) Oyne
= 4 (1.73)

= : )
B([y']- ;[y]z)
I B Hamomy BUMagky

) (237.1-0.1*%25.6*101) > (-21.46)°
v = =
(68.26—0.1%25.6%)(1193-0.1*101%)  2.724*172.9
= 0.97
IIpu ubomy A=-21.46; B=2.724.
Toni, koedimieHT Kopesiii r Oyme

r=~r? =:/0.978 =0/ 9889,

1110 TOBOPHUTB PO HAJTO BHCOKHUH 3B’S130K MDK (DAaKTOPHUMH i
pe3yIbTYIOUMMHU O3HAKAMH 1 JTa€ HAM MPaBO BCTAHOBUTH IIEH
3B’S130K y BUIJIAJI eMIIPUYHOT (pOPMY.JIH TIPSIMOJIIHIHHOTO
3B’S3KY.

Po3paxyemo koedimieHT b 3a popmynoro

Lol - L [xy]
n

b=—"—7—, (1.74)
2 1 2
[x"]-—[x]
n
a00, 3 BpaxXyBaHHSM HAITUX MTO3HAYCHb

A

b=—. 1.75
2 (1.75)

B namomy Bunaaky

25



b:ﬂz—wm.
2/724

Koediuienr a

o= %([y] ~ b)), (1.76)

I B Hamomy BHIagKy
a =0.1101 - (=7/878) * 25.6) = 30.267.
Takum YMHOM, Ha OCHOB1 TPOBEAECHUX JOCIIIKEHb HAMU
BCTaHOBJICHa eMIipu4Ha ¢opmyJia BIUIMBY CUTYyaTHBHOI
TPUBOXKHOCTI X Ha XapaKTEPUCTHKH MaM STl y
y' =30.27-7.88x. (1.77)
[TpoBenemMo KOHTPOIB 3piBHOBaKEHHS 3a dopmyroro (1.18)

[v*1-blyx]-aly]=[ec].
B namomy Bunaaky
1193-(-7.878)*237.1-30.267*101=3.9068.
V tabmuui 1.4 [ge 1=3/8374. Pizuumro (3.9068-3.8374)=

=0.0694 MoxeMo BiTHECTH Ha paXyHOK MOXHOOK 3a0KPYTJICHb.

KonTpois 3a popmyroro (1.19)
-7.878%25.6+10*30267-101=-0.0068.

[TpoBeeMo OIIHKY TOYHOCTI OTPHUMAaHUX PE3YJIbTaTIB.
CepenHs KBaipaTHUHA TTOXUOKA OJTMHHUII Bard m

| [eg]
m= /n—k’ (1.78)

Jle n-uucino map CcrocTepekeHb; k-4ncio movyaTKkoOBUX PIBHSHb.
YV Hamomy BHIIAJKY

m= 1/3’8374 =0,692.
10-2

Taxum 9rHOM, B pe3yNbTaTi MPOBEACHOT 00pOOKH
MaTepialiiB ICUXOJIOTIYHOTO €KCIIEPUMEHTY HaMu:

1. OTpumana emmipuyHa Gpopmylia BIUIUBY CUTYaTHBHOL
TPHUBOXKHOCTI Ha XapaKTEPUCTHKH 11aM SIT1

y' =30.27-7.88x.
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JHIAHOIO (DYHKIIIEI0 HA TPOIPaMOBAHOMY
Mmikpokanbkyisitopi CITIZEN SRP -350
SCIENTIFIC CALCULATOR

1. HatucHyTH knaBinry mode 1 BBIiTH B MEHIO ITPOTpaM.

2. [TigBoastum Kypcop, BUOpaTu nporpamy lstat.

3. Haruckom kinaBimi Enter BBiiiTH B miIMEHIO Iporpam.

4. Bubpatu mianporpamy 2reg i HATUCHYTH KiaBimry Enter.

5. IlinBectu Kypcop mix nporpamy Olin i HATUCHYTH KJIaBinTy
Enter.

6. Harucuyru knaBimry Data.

7. HatucHytu knaBimy Data-input , migBoasyu mijg Hel
Kypcop.

8. Harucuyru knasimry Enter.

9. IlomapHo HaOpaTH mapaMeTpu X,y, HATUCKYIOUH Kypcop
(cTopiHKYy BHU3) AJ1s1 HA0OPY HOBOTO IapaMeTpa.

10. HabpaBmmu Bci mapaMeTpu, HATUCKYIOTh KiaBimry 2nd

1 ImicTst KIaBinry statvar.

11. [Iporpama BHUKOHYETHCS aBTOMAaTHYHO 14epe3 JeKiUIbKa
CeKyHJ OyIyTh TOTOBI pe3yJIbTaTH.

12. [ligBoasun Kypcop MONEPEMiHHO ITiJ] TapaMeTpH 1, a ,b,
3UUTYEMO 3 JIUCIUICIO HEOOXIiTHI ITapaMeTpHu.

13. TlimBoasium Kypcop Tmif 3HaK Y, HATUCKYIOTh Enter i
HaOuparTh ¢GakTopHi AaHi X 134YUTYIOTh PO3PAXyHKOBI
napaMmeTpu AJsl KOHTpoJIro Y'.

14. Ilpumitka. Ha qanomy 3aHATTI MU MPaIoemMo 3
nporpamoro OLIN, sika Oynye HaM TpeH JiHIHHOT
ampoKCHUMallii 32 CI0cOO0M HalMEHIITUX KBaJpaTiB.

B pesynbraTi mporpaMHOTo po3paxyHKy MU OTPHMAJIH:
a=30.26798825, b=-7,878120411, r =-0.988846019,
TOOTO
¥'=30,26798825-7,878120411X.
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Anroput™ nMoOya0BU MaTeMAaTUYHOI MOJIEJ1 Ha
Mikpo-EOM

Marouu pe3yabTaTé KOHTPOJIBHHUX PO3PAXYHKIB, B
MOIANBIIOMY JAOCHITHUKY MOTPiIOHO CTBOPUTH IPOTpaMy Ha
Mikpo-EOM , abo BUKOpUCTATH iCHYIOUI MpOTpaMu sl TOTO,
mo6 o0poONATH BENHKi BUOIPKH 13 TeHEpAbHUX CYKYITHOCTEH
st 301bIIeHHST 1HQOPMATUBHOCTI 1 00’ €KTUBHOCT1 BJIACHUX
JOCITI/DKEHb 3 OJIHI€T CTOPOHU, 1 TOPYBaHHS HUIAXY JUIS IHIIAX
TOCIITHUKIB , AKi OyAyTh MPSMYBATH B IbOMY HAIIPSIMKY.

Komm’torepna nporpama Excel 3abe3neuye edekruBHy
MIATPUMKY JIJISl TIPOBEJICHHS perpeciifHoro aHaiizy — 15
¢byHKIIH poOOYHX JTUCTIB, CTBOPEHUX OE3MOCEPEIHBO JUIS
i€l METH, a TaKOX IHIII MOYKJIMBOCTI, BKITFOUAIOUYH IHCTPYMEHT
ananizy «Perpecis», komanay meHto «IIpaBkay», “3anoaHuTs”,
“Perpeccust”, moOynoBH TiHii TpeHAY Ha rpadikax, 3a
JOTIOMOT 010 SIKUX 3py4Hillleé BHKOPUCTOBYBATH KOHKPETHI
perpeciitHi o0uncIeHHS.

Kpim 115010, HEOOX1THO BIIMITUTH, 110 TIPOTPAMOBaHi
MIKPOKAJIBKYJISTOPH Ui HAYKOBHX PO3PaxyHKIB, TaKi K
“CITIZEN SRP -3507, “CITIZEN SRP -325 G”, “ASSISTANT
AC-3609” 1 iHII1 MarOTh “BIIUTI” aJITOPHUTMU MPOTPaM ISt
MoTIOHUX PO3PaXyHKIB.

HeraTtuBHOIO CTOPOHOIO TOAIOHHUX MPOTPaM € BiICYTHICTb
¢bopmy, 3a sKUMU BOHHU Oyiu cTBOpeHi. Bonu, dhaktuuno, €
“qOpHUM ALIUKOM™ JUIsl KOPUCTyBaya.

Cepito3HOMY JOCTITHUKY HEOOXiTHO CTBOPUTH CBOIO
nporpamy JUisi POBEACHHS BIIACHHUX JTOCIIKEHb.

[HCTpYyKLIig MOOYI0BU MaTeMAaTUYHOT MOJIEN]
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2. OrpuMana Touka TepeTuny JiHii perpecii a=30.27 3
BiCCIO V.

3. Po3paxyHKOBHI HaXuII perpecii

b=30.27/(-7.88)=3.84.

4. Onepsxanuii koedimieHT xkopesuii r =0.99 rooputs npo
HA/ITO BUCOKHH 3B’ S130K MK (PAKTOPHOIO 1 pe3y/IbTaTUBHOIO
O3HAKOIO.

5. TouHICTh BU3HAUEHHSI XapaKTEPUCTUK IaM ATi 3a
oTpuUMaHOI0 opMyIioro ckianae 0.69 6ana 3a mIkagIor
Crinbeprepa.

Jlexuis 2. O1iHKa TOYHOCTI pe3yJabTaTiB NpU
noOyA0B1 MaTEMaTUYHOT MOZEINI MPSAMOIIHIHHOT
3aJIEKHOCTI

KoeoiuienTy @,,BU3HaueHi 32 cocoOOM HalMeHIINX

KBaJ[PaTiB, SIBJIAIOTHCS (PYHKIIIMU BU3HAUEHUX B PE3yJbTaTi
TICHXOJIOTO-TIEAArOT {YHOTO EKCIEPUMEHTY BETTHUNH

yl’y2""7yn'
ToMmy cepeaHs KBaapaTH4Ha MOXHOKa Oy1b-SIKOT0 Koediri-
€HTa @, BU3HAYAE€THCA 32 (POPMYIIOFO

mj:(sl)zm af)m +.. +(af) (2.1)
X 2 n

TOOTO, KBaJpaT CEPeHBOI KBAIPATHUHOT MOXUOKH JIEKUTHKOX
HE3AIeKHUX 3MIHHUX JOPIBHIOE CyMi JOOYTKIB KBa/IpaTiB
YaCTUHHHX MOXIJHUX 110 KO)KHOMY apryMEHTY Ha KBaJIpaTh
CepeHiX KBaIpaTHYHUX MMOXMOOK BIATIOBITHUX apTyYMEHTIB.
e mpaBwmIIO CcripaBeUIMBE sl TAKUX YMOB, KOJIM YaCTUHHI
MOXIJHI apTYMEHTIB MOKHA BBOKATH MPAKTUYHO MOCTIHHUMU B

MeKax 3MIHM apryMEHTIB Bif X, 0 X; + Ax,.

2

@dopmyna (2.1) sBISIETHCS 3aTATBHOIO 1 TA€ MOKITUBICTH
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BU3HAYUTHU CEPEIHIO KBAJpAaTHUHy NOXHOKY PyHKIiT Oy/Ib-
SIKOTO BUJTY.

I B Hammomy BHUIAKy
Oa
m, =[(-—)"m; 1, (2.2)
Wy

JIe m,, - CEpEelHs KBpaTH4Ha MOXUOKa PE3yNIbTATIB

eKCTIIEPUMEHTY , SIka BU3HAYAETHCA 32 (HOPMYIIOIO

_ (lee]
m= (2.3)

BPaxOBYIOYH, 0 M, =m, =...=m, ,TO 3Ha4Y0K K B CHMBOJI

myk MOJKHaA OITYCTUTHU 1 BUHECTH CHMBOJI 3a 3HAK CymMu

m? = [(Z—“>2m§ 1. 2.4)
y

[Ipu mboMy —— € YacTUHHA MMOXiJHA BUpa3y KoedilieHTa
Yy
a; TI0 BU3HAYEHOMY 3HAU€HHIO QYHKIIT V),

Ha ocnoBi dopmynu (2.4) , BU3HAUUMO CepeHi
KBaJIpaTU4HI OXHOKH KOe(DILi€HTIB a,, b B IpAMOiHIHHIN
3aJIeKHOCTI.

Po3ropryroun YuCenTbHUK KOKHOTO BUPA3y

[x°x°-1]a; +[xx°-1]a, —[x°y] =0,
[x°x°-1]a; +[xx-1]a, —[xy] =0

KU MU OTPUMAJIN Y TIONIEPEAHBOMY CEMECTpi, OyaemMo

MaTH

: (2.5)

b=y, nle mtl +, nzxz—[x] +...+ynnzx"—_[x],
nlx"]=[x][x] 7 nlx"]=[x][x] nlx"]=[x][x]

iy [xzz]_xl[x] 3, [xzz]—xz[x] . [ 22]—x,1[x]
nlx"]=[x][x] 7 nlx"]-[x][x] nlx"]=[x][x]

_ 10*68,26—-25.6°

=0.399.
P 6326
IIpu npomy
| Lee] :\/3.8374 _0.692,
n—k \10-2
m  0.692
m, = = =0.419,
" Jp, 2724
m o= 0692 s

“~ Jp. 0399

B Munynomy cemecTpi mpu anmpoKCHMAIlii JaHOTO PSTy
x 1y B cxemi ['ayca st apyroro piBHSHHS MH OTPUMAaITH
Bary p,=2,724,1mo € HagifHUM KOHTPOJIEM 1 HAIINX
o0uMCIIeHb 1 BUBEJCHHUX Ha JIeKIIii 2 Gopmy.
Tawm xe, 3rinHo nepmoi cxemu ["aycca npu modyaoBi
ICTHHHO1 MOJIeJIi MM OTPHMAJTN

pb _ pa

[or]  [xex°]

3BIAKHU
B [xox0]
pa pb [)C)C] :
I B Hamomy BUMagky
10

p, =2.724——— =0.399,
68.26

1o 1 Oy/ie HaIfHUM KOHTPOJIEM.

[Tpu oMy HEOOXiTHO TTaM’SITaTH , IO Bara MepeoCcTaH-
HBOTO HEBIIOMOTO B cxeMi ['ayca Tak BITHOCHTBCS 0 CyMH
KOe(QIIi€HTIB NPH OMY HEBITOMOMY, SIK Bara OCTaHHBOTO
HEBIJIOMOTO BITHOCHTBHCS A0 CyMH KOEQIIIEHTIB TP IIOMY
HEB1ZIOMOMY 0€3 OCTaHHBOTO CKJIaJI0BOTO.
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\/ [eg] n
m, = 5 ,
n-2 n[x*]—[x][x]

m:\/ [es]  [¥]
“ oV n-2 )= [¥[]

st QyHKIT
y=a+bx=30/27-7.88x.
B 3aranpHOMY BUTIISAI hOpMYITH cepeiHiX KBaIpaTUIHUX
MOXHOOK 3PIBHOBAKEHHUX IO CMOCO0Y HAMEHIINX KBaIpaTiB
KoeiIieHTIB a,b. po3paxoByIOThCS 3a (hopmynamu

E
i

JIe M- cepeIHsI KBaJpaTUIHA MOXUOKA OJMHUII BarH,
po3paxoBana 3a ¢opmyioro (1.78)

B /[88]
\Nn-k’

JIe N- 9UCJI0 Tap X 1y, K-4nciIo moyaTkoBUX PIBHSHB.
Bara p, xoediuienTa b po3paxoByeTbest 3a GOpMyIIOI0

2
_ ] =[x][x]
b n 2
Bara p, KoeQillieHTa a PO3paxoBYETHCS 3a HOPMYIOI0

(2.10)

_ nlx*]-[x][x]
pa - 2 .
[x7]
I B Hamomy BUMagky

% _ 2
pb:10 68/123 25.6 5704,
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(2.6)
YacTuHHI HOXiJHI LUX BUPa3iB 0 ), OyAyTh

ob __ nx —[x] L —[x] L —[x]

dy  alx*]=[x][x] nlx*]-[x][x] n[x*]-[x][x]’
Oa _ [xz]—xl[X] [x*]- Xl [x 1—x,[x]
y n[xz]—[X][X] n[x*]- [X][X] n[X] [x][x]

2.7)

[Ticst minBeneHHS 10 KBaIpary, 0 aBaHHS i IPUBEICHHS
MOAI0HUX WIEHIB, OTPUMAEMO
[(8_b)2]_ n’[x*]1-n[x][x] _ n

ay (n[x*1-[x][x])*  nlx*1-[x][x]’

[(5_51)2] _n[x’][x* =[x x][x] [x*]
ay (n[x*]-[x][x])° n[x*]—[x][x]
Posrnsnatoun oTpuMani BUpas3u, 3aMIiTHMO, 10 BOHH

SIBJITFOTHCSI KOe(illiEHTaMU TIPH BUTbHUX wWieHaX [yx],[y]

(2.8)

HopManibHUX piBHAHB (1.10) y Bupazax (1.11) BiamoBinHuX
HEBiTOMUX a,b.

BkazaHna 3akOHOMIPHICTh XapaKTepHa JJIsl MOJTIHOMY Oy/Ib-
akoi creneHi . Lle 1ae MOXIIMBICTH B TIpOIIeCi 00UMCIIEHHS
KOe(QIIIEHTIB OTPUMATH CyMY KBaJIpaTiB YaCTUHHUX MOXITHUX
KO’KHOTO IITYKaHOTO HeBioMoro. BoHa popiBHIOE KoedilieHTy
y BHpa3i MIyKaHOTO HEBIIOMOTO @; NPH BUIbHOMY WJIEHI

[x*y], B3ATOMY i3 TOrO HOPMAITLHOTO PIBHAHHSA, SKE
OTPUMYETHCS IUIIXOM TU(PEPEHIIIFOBAaHHS TTOYaTKOBUX
PIBHSHB 110 BKa3aHOMY HEBIIOMOMY.
Jis BU3HAuUEHHS CepeqHiX KBaApaTHUYHUX IMOXUOOK Koedi-
IIEHTIB TincTaBuMO BUpasu (2.8) y popmynu (2.2)
2 _ 2 n _ [e£] n
"l ]=[xlx] n =2 Al ]=[x]lx]
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mj :m; z[xz] — z[xz] [88] , (29)
n[x”]=[x][x] nlx"]-[x][x] n—2

abo

\/ [eg] n
m, = 5 ,
n-2 nfx’]-[x]x]

’”:J [es]  [¥]
"V -2 ] [x]0]

[To M ke GpopMynaM BU3HAYAOTHCS CEPE/IHI KBaIpaTHUH1
MOXUOKH KOedilieHTIB a,b., 0OUUCIECHHX 32 IOTIOMOT 010

(2.10)

3pIBHOBaXEHHS IMONPABOK da,0b (popmynu 1.3511.37).

Sxmo o6unciieHHs Koe(ilieHTiB OyJI0 BUKOHAHO 32
dopmymamu (1.22),(1.24) 1 (1.25), To popmynu ix cepeanix
KBaJ[PaTUYHUX MOXHUOOK YTBOPIOIOTHCS IUISIXOM 3aMiHU B

(2.10) cymu Uchmm[fq_hﬂﬂ

n
m, = [eg] 1 ’
n-2 [x?]
2y K] @1
] "
m =
‘ n(n -2) n[x"?]

®opmynu TS BUNAJKY PIBHOBIICTOSUMX 3HAYECHD
apTyMeHTy OTPUMYIOTH 3aMiHO00 y (2.10) cym [x'*],[x']
Ix 3nauennamu i3 (1.40)

30

\/ [eg] 12
m, = 5 ,
n-2 y'n(n-1)n+1)

(2.12)

m, = +— ).
n(n-2) ¥ (m=DH(mn+1)

[To M xe GpopMynaM BU3HAYAOTH CEPE/IHI KBaIpaTHUH1
NMOXUOKM KoedilieHTIB @, b. U1 BUMIAAKY KOPUCTYBAHHS
KIHIIEBIMH PI3HULSIMH 200 MOTIPAaBKAMH JI0 HAOJIMKEHUX
3HAa4YeHb NIYKaHUX KOe(]illi€HTIB MPH PIBHOBIIATCHUX
3HAYECHHSX apryMeHTa.

B yacTtkoBOMY BUIIaAKy NpsAMOJiHIHHOT 3anexxHoCTi (1.55)
(bopmyna cepeHbOT KBAAPATUIHOT TOXHOKK KoedilieHTa

_ | feel 1
=1 o2 T (2.13)

[Tpu piBHOBIACTOSYMX 3HAYCHHSX aprymMeHTa (opmyna
MIPUHAMAE BUTTIAL

[e€] 1
n(n-1)

m, =

, (n=)2n-1) .19

x12+x1%(n_1))( 6

[IpakTuna podora 2

HeoO0xiqHO BUKOHATH OIIHKY TOYHOCTI BU3HAUEHUX Koedi-
IIEHTIB @, b. y momnepeaHiii poOoTi.

OmiHKy TOYHOCTI OyneMo BUKOHYBAaTH 3a (popMynamu
(2.10)

31



3pobieHi paHime 3ayBaK€HHs BIIHOCHO HEOaKaHOCTI
TAKOTO MNCPETBOPCHHA 3aJIMIIAIOTLCA B CI/IJIi J1 LIbOTO 1 JJIA

BCIX aHAJIOTIYHUX BUIAJKIB.

4.6. MNobynoBa MaTeMaTU4HOI MoAeni KBaapaTU4HOO
3anexHicTio, konu b=0, c=0

IIpu npomy
y=ax". (4.64)
B nmaHoMy BUManKy CKIagaeThCsi OJHE HOpPMAallbHE
PIBHSHHS
alx*]1=[x*y] . (4.65)
I3 sixoro ciigye
a= [[xxz—f;]xz . (4.67)
MmoipHinre 3uaueHns byHKuil Gyme

By (4.67)

2
[x*]

o(x) =

ExcniepuMeHTalIbHA KPUBA IIPOXOINUTD YEPE3 TOUKH

[x*y] [x*]
0;0) , L=—=1, 1 . 4.68
SO U 3 (= R

KoHTpoIpHOO SBIISIETHCS opMya

60

P(X)tmy

O(x)-my

o(y)

v

Puc.3.1. 3ona posciroBaHHs QyHKITIT

o(x)=bx+a

P(x)+m,

P(x)-mg

P(x)

Puc. 3.2. 3ona poscitoBanHs QyHKIIT @(x) = bx

41
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3Ha4yeHHs apryMeHTa, SKWW BIANOBiTae Hamepen
3aJJaHOMY 3HAYCHHIO CEpPEAHBOI KBAJAPATHYHOI TOXHUOKH,

BH3HAYAETHCS 32 (POPMYIIOIO

xX=— mi—m[y] += . (3.15)

Jnst HermoBHOTO piBHSAHHS Tpsmoi (1.58)

go(x)z%sz. (3.16)
X

CepenHss  KkBaJpaTWuyHa IMOXHOKAa  3PIBHOBAXCHOI

¢byHKIIT BUpax)aeThCcsi GOPMYIOI0

2
m = i]l-x—=mbx. (3.17)

* \n-1 []

I3 miei dopmynu criimye, mo cepemHs KBaapaTHYHA
MoXUOKa HEMOBHOTO PIBHSAHHS MPSAMOI 3pOCTa€ MPOIOPIIHHO
3HAYEHHIO a0ciucH B OOUABI CTOPOHU Bix Toukw (X = 0, y = 0).
B Toumi (0; 0) m, = 0. 30Ha po3citoBaHHS B I[bOMY BUIIAJKY
0OMEXY€ETBCSI IBOMA MPSIMUMH, SIKI TPOXOAATH uepe3 Touky (0;

0) arctg (b = my). (puc. 3.2)
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plal_,lsT (4.58)
n n

3piBHOBa)KEHE 3HAYCHHS (DYHKIIIi 3aITUIIETHCS
q(x)=ax’ +bx. (4.59)
[TonepenHiit KOHTPOJIL BUKOHYETHCS 32 (OPMYIIOI0

[¢”1- algx]-blq]=[nn]. (4.60)
KiHeBa KOHTpOJEHA POpMYITa Ma€e BUTIIST

aa[x*1+b[x*]1-2[gx’ ) + b(a[x*] - 2[gx" 1) +[g*x* ] = [nmxx].
(4.61)

[Ipy  pIBHOBIACTOSYMX  3HAYEHHSX  apryMeHTa
BEIMYUHM, SAKI BXOJATH y (QOPMYIM Ui BHU3HAUCHHS
KoeiIieHTIB 1 B KOHTPOJIbHI (POPMYIH, IMIIpaxOBYIOThCA 32
(dbopmynamMu SIK 1 B IONEPEAHbOMY BHUITAJIKY.

[TincranoBka (4.58) B (4.59)

o(x) = a(x2 - [j;—]x] + %x . (4.62)

7a€  MOXIIUBICTb BU3HAYUTH KOOPJMHATH TOYKH,
pO3TaloBaHOi Ha EKCHEPUMEHTAIbHIA KpHBii, SKi MPOCTO

BHUPAXXalOThCsI UEPE3 PE3yJIbTaTH BU3HAYEHbB, a CaMe

I PR ) [E1 By (4.63)

n n
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g=ax+b, (4.53)

e
g="2.
X

PimenHs mporo piBHSHHS BeneThCA 3a (opMylaMu
MPSIMOJTIHIHOT 3aJI€KHOCTI.

[TowaTkoBi piIBHSHHS MAIOTh BUTJIST

ax, +b—q, =,
ax, +b-gq, =n,, (4.54)
ax, +b—q,=n,
IIpu npomy
ql :&7q2 :&7'"7qn :& . (455)
'xl 'x2 'xn
CucreMa HOpMaJTbHUX PIBHSHB Oy/e
alx* ]+ b{x] ~[gx] = . @56
alx]+bn—[q]=0.
3BiAKH
_ nlgx]-[x1lq] , _ [x*1[q] - [gx][x] (4.57)

Al ]=[xlx]T k] [x][]
KoedimienT b MoxHa OOYMCIUTH 1 3a JOIOMOTOIO

bopmynu
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MpakTnyHa po6oTa 3

3anaua 1.

[TinpaxyBatu  cepegHIO  KBaJpaTU4YHY  MOXHOKY
3piBHOBaXEHOi (YHKII y JUIsi BCIX BUNAQAKIB IOBHOTO
PIBHSHHS MpsiMOi y = a + bx = 30,27 — 7,88x.

Pienns.

1. Ilizpaxyemo cepeqHIO KBaJpaTU4YHYy IOXUOKY
apupmeTnyHOi cepenuHu 3a popmynoro (3.11)

= [T
bl n-2 n

n

[IpuiiMaroun 10 yBarW, IO Ha IONEPEAHBOMY
NPaKTUYHOMY 3aHATTI HaMu Oyna TifpaxoBaHa CepeaHs

KBaJIpaTHYHA TTOXUOKA OJTUHHUII Baru 3a (GopMyIIor0

1 B HAaIlIOMY BHIIAKY

mMz m
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2. [Ilizpaxyemo cepeqHiO KBaJpaTHYHy TMOXHOKY

3piBHOBaXEHOI (DYHKIIi /YIS BCIX BUMAJKIB MMOBHOTO PIBHSHHS

2
npsmoi npu my, = 0,419, a. my = \/mbz(x—Mj +m[y]2
n

n
Tabumnus 2.1. Po3paxyHok cepeaHbOI KBaAPaATHYHOI

noxuokm 3piBHOBaKeHOI PyHKIII.

Ne X y m,
1. 1,6 18 0,617
2. 2 14 0,524
3. 2,1 13 0,506
4. 2,3 12 0,480
5. 2,5 11 0,469
6. 2,8 9 0,479
7. 2,9 8 0,489
8. 3 7 0,503
9. 3,1 6 0,520
10. 3,3 3 0,561

n=10 25,6 101 25,148

[Neprwmii Moy Ib- TpakTUYHI poboTH 1-3.
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alx*1+bx’]1~[x*y] =0,

(4.47)
alx* 1+ b[x*]-[xy] = 0.

13 AKAX
_ [y 1 T =[xy ][]
[ ]-[x°1[x°]
b= [yx][x“]—[xzy][xS].
[x* 10?1 [x°1[x"]

KoedirienT b MosxHa mizpaxyBaTH i 3a GOopMyII0r0

(4.48)

po Lol ] (4.49)
[x*]  [¥°]
KontponbHa ¢popMyiia Mae BUTIIsT

[v*1-alx’y]-blxy] =[ee] . (4.50)

[lykaHe piBHSAHHS 3alTUIIETHCS Y BUTIISAI

o(x) = ax’ —a[x—s]x+Mx. (4.51)
E e

3piBHOBa)k€HA KpHBa MPOXOJUTH dYepe3 TOUKU 3

KOOpJIMHATaMU

[’“z];[xf][’f]], ([x;‘];[xzy][ag“]) 452
('] T ]x] [x']" [+ ]0x']

Ha mpaktuii 3HaWIIOB 3aCTOCYBaHHS TNPHIOM, KU

m;m,(

3aKIIIOYA€THCS B TOMY, IO TMpaBy 1 JIBY YaCTUHH PIBHSIHHSA
(4.45) ninsaTe Ha X, B Pe3yJibTaTi YOTO OTPUMYIOTH PIBHSHHS

MEPIIOTrO CTETEHs BiTHOCHO X
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3Bincu
!
a=a',
b=>b"-2a'x,, (4.43)
c=c'+a'x’ -b'x, +y,.
[paBWIbHICTD ~ OOYMCIEHb  KOHTPONIOETBCS 32

JI0TIOMOTO10 (POPMYIH

*] —[y]{ax]2 +bx,+c+ay(n —l)(x] Ly 2n6—1 . 6;("2_1)}_

-1 —k)(n-2
~ lk(n—k)Ay)(a, +’2’>—ax(”2[k(n ~ iy, - =20 ”J - [se]
(4.44)
4.5. [lo6ydoea Mamemamu4HoOi moodeni
Keadpamu4Ho 3anexHicmro, kosiu C =0
IIpu npomy
y=ax>+bx . (4.45)
[TouaTKOB1 PIBHAHHS AJISl IILOTO BUMAIKY OYAYTh
axl2 +bx,—y, =¢,
2
ax,” +bx, -y, =¢,, (4.46)

Heginomi koedimieHTH a i b BU3HAUAIOTHCS 13 pilIeHHS

ABOX HOPMAJIbHUX piBHHHB
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Jlexuiss 4. TloOymoBa MaTeMaTW4YHOI MOJIENI
pe3yabTaTiB MICUXOJIOTO-TIEIATOT1YHOTO  €KCIIEepHU-

MEHTY KBaJpaTHYHUM IOJTTHOMOM

4.1. Teopemu4Hi ocHoe8U
MarematuyHa  MOJENb  PE3yIbTAaTiB  ICHUXOJIOTO-

He[IaI‘OI‘i‘-IHOI‘O CKCIICPUMCHTY BHUPAXKAECTHCA KBAaApPAaTUYHUM

MOJIIHOMOM BHJTY

y=ax’+bx+c, 4.1)
abo
y =ax* +bx , (4.2
abo y= ax’ . (4.3)

YTBOpUMO CHCTEMY N MOYATKOBHMX PIBHSHb 3 TPhOMa
HEBIIOMUMU
2 _
ax; +bx, +c—-y, = ¢,

2 —
ax, +bx, +c—-y, =¢&,,

(4.4)
ax: +bx, +c—y, =¢,.
3acTocyBaBIIM BUMOTY HAWMEHIIIUX KBaJ[PATiB
[ee]=[(ax] +bx, +c—y,)*]=min. (4.5)

OyneMo MaTé TpH HOPMAIBHUX DIBHAHHSA 3 TpboMa

HEBIIOMUMU

45



alx* 1+ b[x* 1+ [ x* ] =[x*y],
a[x3] + b[xz] +c[x] =[xy], (4.6)
a[x2]+b[x] +c-n=[y].

PimenHs nwux piBHAHD TPHUBOJUTH JIO BU3HAYCHHS

HEBIJIOMHUX KOE]Illi€HTIB

(4.7)

A B C
g [x°y] (] = ]+ [ev] (0] = ml” D+ [ ] (x0T =[x 1027 )
n([x*][x"] ;[xs][xs])+ [x] ([xz][xs]E— (eIl D+ [ ] ([x][x°] —C[xz][xz]) ’

N B A (e Ry ) S B [ R | 0 ) e DA [ (B | 1 [ B )
n([x*][x"] ;[xS][xs])+ [x] ([xz][xs]E— (eIl D+ [ ] ([x][x°] —C[xz][xz]) ’

C E D
. [y (0T = D10 D+ L] (7 10 T = [ D+ D] (1 = [ D)
n (¥ ]x"] ;[xS][xS])+ [x] ([xz][xs]E— 0 D+ 1 (DX —C[xz][xz]) '

3piBHOBa)KEHE PIBHIHHSA Oy/ie
o(x)=ax> +bx+c . (4.8)
CxnaBmm pi3HuULl @(x,)—y, =¢; , A€ y; — BU3HAYEHI
3HA4YEHHS, a &; — BIAXWIECHHS BU3HAUEHHUX 3HAYEHb y; B iX
HMOBIPHHX 3HAa4Y€Hb, OTPUMAEMO TEpIIE IMPEJICTABICHHS PO
TOYHICTh BUKOHAHUX POOIT.
KontpoabHa d¢opmyna oOuucieHHs Koe]ilieHTiB

JIETKO BHBOJUTHCS 13 (4.4) (4.6) 1 yMoBU [g€] = min .

[v?1-alyx*1-blyx]-clyl=[ec] . (4.9)
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[y]1=[(k=DAy,],

- —1)(2k - 4.38
] = %{@[Ay]_[k(l« (2 1>Ayk]} (4.38)
6
AHaIOTIYHO
[y]= %z{n(n - 1);2;1 =) 7 k= 1)(26k ~1)Ay, ]} @39

[TizcTaHOBKa 3HA4YeHb IUX PI3HUI, & TAKOXK CyM [X],
[x*], [X'] IpH PIBHOBIACTOSMKX 3HAYCHHSX aprymeHTa B (4.18)
7ae BUpa3 IIYKaHUX KOe]ilieHTIB dYepe3 KIHLEBI Ppi3HMII
MEPIIOTo TOPSAKY

,  30[k(n—k)(n-2k)Ay,]
2’n(n=Dn+D(n-2)n+2)
b= 6(n—1)(n+2)[(n—k)Ay,1-5(n-D[k(n—-k)(n—-2k)Ay,] ’
yn(n—-D)(n+1)(n-2)(n+2)

o = (n+1D)(n+2)[(n—k)Ay,1-3(n+2)[k(n—k)(n-2k)Ay,]

n(n+1)(n+2)
_ S[k(n—k)(n—2k)Ay, ]
nn+(n+2)
(4.40)

[Ticnst oOuncnenns a’, b*, ¢* OyznemMo MaTH PIBHSIHHS

o(x")=a'x* +b'x+c', (4.41)
a00, MOBEPTAIOUUCH JI0 IOYATKOBOTO PIBHSHHS,
p(x)=a'(x—x,)" +b'(x—x,)+c'+,. (4.42)
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180{(}? =Dtk =Dy, ][k =1 y,]

a =

_(n-D(n-2)
e [y]}

’n(n—=Dn+1)(n-2)(n+2)
180{(;1 D[k -1 p,] —%ﬁg”‘”[m ]+ ‘”(2”1; Din=2) [y]}
b =
yn(n=1)(n+1)(n-2)(n+2)

. 3{6(2n = DItk =)y, 1= 100k =1)* »,] = Gn* =3n +2)[v1}

n(n+1)(n+2)

(4.34)
[TincraBnsiroun y BUXiAHE piBHSAHHS (4.7) oTpuMaHi
3HA4YeHHsI KOe(illi€HTiB, BU3HAYEHUX NPH yYMOBI, IO X; = X;—

X7, 3HAMIEMO

e(x)=ax” +b'x' +c' =a' (x—x1)+b' (x—x1)+c' =

(4.35)
=a'x’ +(b' —2a'x)x+(a'x2—b'x +¢")
3BiAKH

a=a,

b=b"-2a'x,, (4.36)

c=a'x*-bx, +c.
Kontposbna dbopmyna Oyne
P 1-a(e LI 28 AR D1+ 26D 5D~

—b(x[y]+ 2l(k =Dy, 1= cly]) = [ez].
MoyHa no0uTHCS 1 TOJANBIIMX CIPOIICHb, BHUPA3UBIIH
BU3HAYCHI 3HaYeHHS (YHKIIi Yyepe3 KiHIEeB1 Pi3HMII MEPIIOTO
MOPSTIKY.

Sxkmo mpuiiaat y; = 0, To popmynu (1.44) i (1.45)
CTIPOIIYIOTHCS
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3amiTuMO, 10 KOpeHi piBHAHHA (4.8) HE BHPaKaIOTHCS
NPOCTHUMHU BEJIMYMHAMH, SK JUIS BHIAAKY MPSAMOJIHIHHOI
3aJIeKHOCTI.

OOuucinenHs koeQiieHTIB b 1 ¢ MOXHAa 3HAYHO

CTIIPOCTHUTH, SIKIIO BUPA3HUTH iX 13 (4.6) uepes KoedilieHT a

po Mx]=Ilx] | [ ]-nlx’]

> > , (4.10)
nlx"]=[x][x]  n[x"]-[x][x]
BN 50 £ a3 I | e | O
nlx”]—[x][x] n[x”]—[x][x]
BBenemo no3HaueHHS
A =n[x*]-[x][x]; B =[x][x*]-n[x*];C = [x][x*] - [x*][x"];
D =[x 1-[F°1[x"LE =[x*1[x" |- [x][x" | F = n[x*]-[x*][x*]
(4.12)
Toni popmynu (4.7) OynyTh
a:UWIAHMWB+UIC
n-D+[x]-E+[x*-C]
b:[xzy]'B+[xy]'F+[y]'E’ (413)

n-D+[x]-E+[x*]-C
oo Y- CHlg]- E+[y]-D
n-D+[x]-E+[x*]-C

[TincraBusmm (4.10), (4.11) y (4.8), oTpumaemo
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o(x) = ax’ {n[yx] ~[ely] + alx]] - ol ]}x N
] = [¥][x]

L DB 1= [x]ly] + afx] e ] - [ [x°]
nlx*]=[x][x]

OTpI/IMaHa KpHBa 3aBXIH NPOXOJUTH Y€PC3 TOUKHU

(O. alx)x] = [ 1]+ [0 ] - [x][yx]]
’ nlx ]~ (][] ’

4.14)

n n X

(m D -] [yx]] (4.15)

([le‘a[le[xz]—[x][xﬂ +[yx])
17 ] [x]

4.2. [locmynanbHe nepemMiweHHsI no4amky
KoopOuHam 8 moy4Ky apugpmemuyHoi cepeOuHU

Bci mpuBezneHi GopMyiaH CyTTEBO CHPOIIYIOTHCS, SIKIIO

MEPEMICTUTH TIOYaTOK KOOPIAMHATHOI CHCTEMH B TOUKY

n ’ n .

HoBi koopauuaTu OyayTh BUpaxaTHCs uepe3 cTapi

HAaCTyITHUM YMHOM
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[6y* ] Sa[x*3y] - Sb[xdy] - Sc[ov] =[ee].  (4.32)

4.4. O6pobka mamepianie npu piesHogidcmMosiYux
3Ha4YeHHsIX ap2yMeHmie

[To3HaumBIIM IHTEpPBAJ apryMeHTa dYepe3 X 1 YHCIIO

BH3HAYEHb N 32 JOTOMOTO0 (POpMYIT

X=x —x,

)=z,
quzxzfn—iin—n,
x)=

[X']= Y -1,
0 (4.33)
[X9] = 200k~ 1)y, ],

[X0] = xl(k-1)y,"],
[Xy']= [k -1y, 1,
[X2y]= 2 [k 1)y, ],
[XCy]= 2’ [(k =1y, ],
[X'y' 1= x'[(k=1)" y's].

dbopmynu (4.18) IPUBOATH 10 BUITY
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s = XVl ] = [x]0x]) + [xyI([x]?) — ']+ [y 10" ] - [x*][x"])
(1] = 100 D) + e 10T =[xt + [P 1D T = [ ][ ])

(4.29)

sp = XV ] = D) + Drdp)(nlx*] = [0 + [y ([ 1] - [x]x"])
(0= 0100 + L 10T = [ D) + [ 10 T = [ 10x°T)

se = VIR T =[]0 ]) + ooy I 10" D) = Dl T+ [0 et ] = [x°]x°])
(0 0] = [ 10 ) + [0 10T = [0 D) + [ W T = [ 100 T)

[TompaBku O0b i &¢ MoOKHA TimpaxyBaTH 1 MO OLIBII
npoctuM ¢opMyaam

sy MO X1=[I8] o [¥Ix* 1= nlx’]
Ay -] Al ]-[x]x]

(4.30)

N 12 50 .20 I B B R B [
] = [x](] ]~ (][]

Jonmaroun mompaBku da, b, 6¢ 10 HAOTIKEHUX

Koe(illieHTiB ay, by, ¢;, OTpUMaeMO KiHIIEB1 3HAUEHHS IITYKAHUX

Koe(ilieHTiB
a=a,+aa,
b=>b,+0b, (4.31)
c=c, +oc.

KonTtpouabsHa gopmy.a Oyne
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: [x]

X'=x—-—,

" (4.16)

y’=y—m-
n

Hpu upomy [x']=[y"]=0
dopmyiu (4.7) nepeTBOPIOIOTHCS 10 BUILY
g = n(lx" -y 1= [y 1x"])
(i 10 - [ 1 D - [ x* 12 ]
b = n(lx"- y I 1 =[xy 1) = [y ][ ] [x ]
(1 =[x 10 D) — [ ] [x? 1 [x "]
PR (040 o E e 0 i N
([ 10 =[x 10 ) — [ 10 1 1x "]

KoedimienTn b’ i ¢’ MOXKHa BHUPa3UTH TaKoXK 1 yepes

, (4.18)

KoeiieHT a’

(A T ) nmor2
pobYI=a®] - dl] 4.19)
[x™] n
VMoBipHilIa KpuBa Mae BUIIS
o(xXY=ax” +b'x' +c'. (4.20)

A00 B MOYaTKOBUX KOOpAWHATAX

(p(x)—mza’[x—m] +b’[x—m]+c’ . (421
n n n

CmiBcraBneHHsMm (4.21) 3 (4.1) Haxoaumo
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a=a',

b=b—2a'¥], (4.22)
n

e=c'raf 1] o111
n n n

Kpuga (4.20) npoxoanuTh yepe3 TOUKH

(0;—51’ ﬂ] ,
n

[_M;a@ bu] @2
n n n

[mm@ bu]
n n n

O0uHCIeHHsI KOHTPOJIIOIOTHCSH (POPMYIIOKO
[yz]—[[x’zy'h[x’z][y] +Lxy L [[’“]][ ]]

—([ T+ “[y]b c[y]]b o[v] =[ee]

. (4.24)

Sxmo onxHa i3 BenwuuH [X'], [y'] a0 00uABI TOYHO HE
piBHI HYJIO, @ € HEBEJIHMKOIO BEJIMYMHOIO HEXTYBATU SIKOIO HE
MOXHa, TO a', b’, ¢’ BHUnCHAIOTECS 32 hopmynamu (4.13). [Ipu
IBOMY nepeBaru NepeTBOPEHb HOBHICTIO HE
BUKOPUCTOBYIOTBCS, alie BCE K JOCSTAIOTHCS TOJICTIIEHHS Y

00YHCITIOBAIEHUX POOOTAX.
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4.3. 3Hax00XeHHs1 nornpasok 00 HabnuxxeHux
3Ha4YeHb KoegiyieHmie

Onun 13 npuiioMiB pamioHanizaiii oOpoOku MaTepiaiiB
3aKJIFOYAETHCSI B TOMY, IO 3HAXOMISITHCS HE TOBHI 3HAYCHHS
Koe(illieHTIB, a TOTIPABKH J0 HAOIMKEHUX 1X 3HAYEHb a;, by, ¢y,
OTPUMAHUX HA OCHOBI JAHUX €KCIIEPUMEHTAILHUX BU3HAYCHD.

B nanomy Bumanky 6yaeMo mMaTH CHUCTEMY IMOYaTKOBHX

pIBHSIHB
Vi—Vu =(a—a,)yi2+(b—b,)yi+(c—c,), (4.25)
ne
Vi = a,xi2 +bx; + ¢, (4.26)
abo

Sax,” +bx, +6c -6y, = &,
Sax,” +6bx, +bc -8y, = ¢,, (4.27)

2
oax,” +6bx, +o6c -0y, =¢,.
I[Tpu ipOMy cucTEeMa HOPMAJIBHHUX PIBHSIHb

da[x* ]+ ob[x* ]+ &c[x*]-[x*]= 0,
da[x’ ]+ ob[x* ]+ &c[x] - [oyx] = 0, (4.28)
da[x* ]+ ob[x]+[c]n —[8y] = 0.

3BiJICH 3HAUEHHS TOTIPAaBOK 0Oa, b, d¢ OynyTh
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[e€]
n-3

E
m =\/m2x4+m,fx2+m2+2 —,
0] a c S

e
E = ([x]x* 1= nlx D" + ([x][x" ]~
—B I D + (1] - [ D
S =n([x”10x* 1= [x°1x° 1) + [x1([x* 10x° ]~ .
— [0 D) + [ WD 1= [ 1 ])

Ha monepenniii mnpakTuuHiii poOoTi Hamum Oymiu
BCTaHOBJICHI CEpelHI KBaJIpaTW4YHI MOXHOKM 3PIBHOBAKEHUX
Koe(ilieHTiB

m, = 0,899; my, =4,464; m.= 5,360.

Tam xe OyB Bu3HaueHWi mapamerp S = 16,655688,
KW € HE YUM IHIIMM SK BU3HAUHUKOM CHCTEMHU HOPMAaJBHUX
PIBHSHB.

Tabnuug 6.1
Po3paxyHok cepeaHBOI KBaJAPAaTHYHOI NOXHOKHU

3piBHOBaKkeHOI PpyHKIil

Ne X y E m; m,
1 1,6 18 —-1427,80 0,37 0,608
2 2 14 —2045,59 0,063 0,251
3 2,1 13 —2230,49 0,054 0,232
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[V’ ]1-alx’y]=[ee] . (4.69)
SIkmio mpaBy i JiBY YaCTHHHU PIBHSHHSA MOAUIMTH HA X,

TO OTPUMAEMO TMPSAMOJIHIHHY 3aIeXKHICTD
g=ax . (4.70)

KoedirienT a 3HaX0aUTHCS 32 (POpMyIIOIO

_Lad 471
T &7h

IMonepenniii KOHTPOJb BUKOHYIOTH 32 (POPMYIIOIO

[¢”1-algx]=[nn]. (4.72)
KinueBa koHTpoIbHA (hopMyJia Ma€e BUTIISI
a(alx*]-2[gx*]) +[g"x*] = [nmnxx]. (4.73)

MpakTnyHa po6oTa 4

[ToOynyemo  mMaTeMaTH4Hy  MOJENb  3aJE€KHOCTI
CHUTYaTUBHOT TPUBOXKHOCTI BiJl XapakTepUCTUK TaM sTi 3a
JaHWMH, TpUBEJICHUMHU B Tabn. 1.3 TOJIHOMOM Apyroro
TOPANKY BUAY V =ax’ +bx+c.

[Tpu 3HaXOJUKEHHI eMIipUYHOi GOopMyInH, SK TpPaBUIIO,
BUOHMpPAIOTh JIMIIE YACTHHY BITKH Mapaloiiu, fKa Kpallum

YHUHOM HiIIXOIII/ITB A0 JaHUX CKCIICPUMCHTY.
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OO0uuciaoBaibHA TadUUSA A MOOYAOBHM NOJTiHOMY

APYroro nopsiaAKy

Tabmuug 4.1

Ne Xi yi Xiyi Xi2 yi?

1 1,6 |18 [28,8 2,56 |324

2 2 14 228 4 196

3 2,1 13 27,3 |4,41 169

4 23 |12 27,6 |5,29 144

5 2,5 |11 27,5 |6,25 121

6 28 |9 252 | 7,84 |8l

7 29 |8 23,2 | 841 64

8 3 7 21 9 49

9 3,1 |6 18,6 ]9,61 36

10 33 |3 9,9 10,89 |9

n=10 | 25,6 [ 101 | 237,1 | 68,26 | 1193
Ne xi3 xi4 yixi?
1 4,096 6,5536 46,08
2 8 16 56
3 9,261 19,4481 57,33
4 12,167 27,9841 63,48
5 15,625 39,0625 68,75
6 21,952 61,4656 70,56
7 24,389 70,7281 67,28
8 27 81 63
9 29,791 92,3521 57,66
10 35,937 118,5921 32,67
n=10 188,218 533,1862 582,81
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Jns Bunagky
y=ax’, (6.25)
dbopmyna CepeqHbOl  KBaJPaTHYHOT MOXUOKHU

3pIBHOBaXKEHOT PYHKITI]

m = /@% . (6.26)
i n—1 [x"]

Skmmo ISt pieHHs 3a1a49i 3acTocoByBaacs Gopmyna

qg=ax, (6.27)
TO
2
m, = b1, Al (6.28)
n—1 [x7]
m,=m,x. (6.29)

MpakTnyHa po6oTa 6

[TinpaxyBatu CepeIHIO KBaJpaTUUYHy  TOXUOKY
3pIBHOBaXKEHOT PYHKITi]
y=ax’ + bx + ¢ =-0,78308x" — 4,00513x + 25,69847

JUTSL BCIX BUTIA/IKIB PIBHSAHHS allPOKCUMYIOYOi (PYHKIIII.

Pienns.
Cepennro KBaJapaTW4yHy TOXHOKY (QyHKIIi Oymemo

pO3paxoByBaTH 3a GOPMYIIO0

79



noxubka  ¢QyHKHOii  OTpUMye  MiHIMaIbHE  3HAYCHHS,
30UTBIIYIOYHCH JI0 KIiHI[IB iHTEpBAJTy 132 MEXKaMH HOTO.
30Ha pO3CIIOBaHHS OOMEXYEThCS KPUBHUMH, SIKi

W

n n

MPOXOJIATH Yepe3 TOUKU 3 abcrurcamMmu

o(x) = ax’ tbx+ctm,, (6.21)

1e m, BUpaxaeTbes Gpopmyioro (6.17) (puc.6.1)

VY BUMAKy KBapaTHIHOI 3aJIeKHOCTI (4.45)

o(x) = ax” +bx (6.22)
cepenHss ~ KBaJpaTHYHA  TMOXHOKAa  BHPAKAETHCS
bopmMyIoro
3
m, = m§x4+m§x2—2[EE]- ; 2[x ] p— x’ . (6.23)
n=3 [x"][x"]=[x"][x"]

[Ipu mepeTBOpeHHI pIBHAHHSA IO TMPAMOJIHIHHOT
3aJIeKHOCTI IIUIIXOM JIIJIEHHS TIPaBoi 1 J1iBo1 yacTuHM (6.22) Ha
X

g=ax+b,
dbopmynu CepeIHbO1 KBaJIpaTUYHOL MTOXUOKH

3pIBHOBaXKEHOT PYHKITi]

m z\/m2x2+m,f—2[EE]- [x] X,
! ‘ n—2 n[x*1-[x][x]
m,=m,x. (6.24)
78

Ne yi' E=y'-y EE

1 17,286 | -0,714 0,50980
2 14,556 | +0,556 0,30914
3 13,834 | 40,834 0,69556
4 12,344 | 40,344 0,118,34
5 10,791 | -0,209 0,04368
6 8,345 -0,655 0,42902
7 7,498 -0,502 0,25200
8 6,635 -0,365 0,13322
9 5,757 -0,243 0,05905
10 3,954 +0,954 0,91012
n=10 | 101,00 |0 3,45993

Po6oui popmymu (4.12), (4.13)

A=n[x*]-[x][x] =10-68,26—25,6-25,6 = 27,24,
B=[x][x*]-n[x*>]=25,6-68,26-10-188,218 = —134,724,
C=[x][x*]-[x*][x*]=25,6-188,218 — 68,26 68,26 = 158,9532,
D=[x*][x*]-[x*][x’]=68,26-533,1862 —188,218-188,218 = 969,274488,
E =[x*][x*]-[x][x*]=68,26-188,218 —25,6-533,1862 = —801,80604,
F=n[x*]-[x*][x*]=10-533,1862 — 68,26 - 68,26 = 672,4344.
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4= [x*y]- A+[xy]-B+[y]-C _
n-D+[x]-E+[x*-C]
 582,81-27,24+237,1-(~134,724) +101-158,9532
10-969,274488 + 22,6 - (—801,80604) + 68,26 -158,9532
_ —13,0428
©16,655688
po XV B+ F+[y]-E _
n-D+[x]-E+[x*]-C
| 582,81-(~134,724) - 237,1-672,4344 + 101 (-801,80604) _
- 16,655688 -

=—0,783083833,

_ —66,70824
16,655688
o V- CH]- E+[y]-D _

n-D+[x]-E+[x*]-C
_ 582,81-158,9532 + 237,1(—801,80604) +101-969,74
- 16,655688 -

=—-4,005132661,

428,025696

= 25,69846986.
16,655688

TakuM YHUHOM, Ha OCHOBI TPOBENEHHX PO3PaxXyHKIB
oTpuMaHa GopMmyia
y =-0,783083833x" — 4,005132661x + 2,69846986 .
BukoHaeMo KOHTpPOJIb 3pIBHOBAKEHHS 32 (POPMYIIOIO
[v*1=alyx*]-blyx] - c[y] =[ee].

B namomy Bunaaxy
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B nanomy Bumnanky

m, :\/mi[x—%] +mlzg . (6.19)

[x]

[Ipy 3HaYeHHSX X pIBHOMY -, Ha BEIHYHHY
n

cepenHbol KBaJApaTHYHOI MMOXMOKHM (YHKIIi HE BIIMBAE

nmoxuOka KoedirieHTa

P 2
m, =\/m§ +(x2 —[xn ]] rml . (6.20)

A -0(x)

P(x+my)
P(x)-mg

»
»

Puc.6.1. 3ona po3citoBanHs GyHKIIT @(x)=ax’ +bx+c

TakuM YWHOM, TIPU OJHOMY i3 3a3HAYCHHUX B CEPEIHIN

YaCTHUHI IHTEpBaly CIIOCTEPEKEHb, CEpeIHs KBaJpaTHUYHA
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Y uwit  dopmynmi 3aleKHAMH  BEIMYMHAMH  BiX

pe3yIbTaTIB €KCIIEPUMEHTY, SBISIOTHCA a, b i m 3HaXo 19U
n

CCPCOHIO KBA/IpaTUIHY HOXI/I6Ky ObOT0 BUPA3y MO HABCACHUM

BUIIIE MTPAaBHUJIAM 1 MAIOYH Ha yBa3i, 10

2
5@ 1 Gm 1
no—_, L =—, (6.16)
oy, n oy n

OTPUMAEMO TIICIISL BCIX Ml 1 IEPETBOPCHD

21)? 2
x x
m :\/m{x2 SES| ]] +m,f(x——[ ]) +m’, +
4 a 53}
n n ;

: (6.17)
IR S
n-3 S
e
§ =0 1L D L T Ll D
I - 10D,
»  [eeg]
%_n(n—i%)

Posrnsgaroun neit Bupas, 6aynumo, o mpy 3HaYeHHIX X

[x°]
n

piBHOMY , MOXNOKa KoedillieHTa a He BIUIMBAE HA

BEJIMYUHY CEpPEeIHBOI KBaPATUIHOT MOXUOKH (PYHKITII.
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1193 +0,783083833-582,81+4,005132661-237,1 +
+25,69846986-101 = 3,460586774.

B 1a61. 4.1 [e£ ] = 3,45993.

PisHuus cknanae (3,46059 — 3,45993) = 0,00066.

Nekuia 5. OuiHka TOYHOCTI pe3ynbTaTiB Npu NodyAoBi
MaTeMaTU4YHOI Moaerni KBagpaTU4YHUM NOJIiIHOMOM

[lepeiinemo 10 dopmynn cepeaHbOi KBaapPATHUYHOL
noXuOKKU KoedilieHTiB a, b, ¢ mpu mapaboiuHIl 3aTeKHOCTI
JPYrOTO CTETCHS.

[To ananorii i3 NPAMONIHIKHOKO 3aJEKHICTIO, TICIS
B3STTS YACTMHHHX IMOXITHUX BUpa3iB (4.7) 10 yi, MIBEICHHS

710 KBaJIpaTy i JJoJaBaHHS, OTPUMAEMO

(a)' | _ a0 .
oy S ’ ’
()| 1-1°10x°] 5.2)

i oy | S ’ ’
IEANNES ES RS 53)
o S ’ ‘

ac
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S = nlx* 1" 1= [ 10 T+ [0 10 1= [0 0x* ) +
+ [ W T =[x 10x D).

[Ticnst  MiACTAHOBKM  OTPUMAHUX  3HAYCHb  CYM

(5.4)

YaCTUHHHUX TMOXIAHMUX Yy BHUpPa3ax CEpeaHiX KBaIpaTHUIHUX

MoxuOoK OyaeMo MaTu

m = \/ [ec] nlx*]-[dLx]

n-3 S
m, :J[ee] )= )] 55)
n-3 S
" :\/[ee] IESENEENEN]
¢ n-3 S

IIi  ¢Gopmynu 3aCTOCOBYIOTBCS 1 JJISI BHIIAJKY, KOJHU
Koe(illieHTH BHWYKCICHI 3a JomoMoror (4.29) mnuisxom
3pIBHOB@KEHHS  TOMPABOK 10  HAONMKEHHUX  3HAYCHb
HEBIJJOMHX.

[IpencraBisitoun  CepeHIO KBaJpaTUYHy MOXHOKY

OJIMHULII Baru

_ [Legl
m= (5.6)

a oOepHEeHI Baru 3piBHOBAKEHUX KOS(DII[IEHTIB

T [al1- [ 57
P, N ’ '

66

E' = (—n[x"]-2[x][x"Dx’ + ([x][x"* ]+

1”2 [x]3 129y 2 129113 14 (6.11)
+[x ]n—z—[x Dx” 4+ ([x" ][x" ] = [x][x"" D,
S"=n([x"*1[x"* =[x [x" ] +[x"* 1" 1[x"*]. (6.12)

[Tpu piBHOBIICTOSYMX 3HAYCHHSAX apryMEHTa BETUYUHU

E i S Oyayrs MaTi BUTIISI

E =-360{2x, + y(n—1)}x* + 60{6x,” y(n — 1)+

+ 2 (n—=D(n-2)tx* —36{20x," +30x, y(n—1)+ (6.13)

+2x,x°(Tn* =150+ 7)+ x> (n—1)(n—2)2n—1)}x.
S=y'n(n-1)(n+1)n-2)n+2). (6.14)

Ili ¢opmynn TakoX 3acCTOCOBYIOTH TPH BHPAKEHHI
IIyKaHuX KoediieHTiB a, b, ¢ uepe3 KiHIEB1 pPi3HHUIIL.

Hnst Toro, mo0 mpoanHamizyBaTH (GOpPMYITy CepeaHbol
KBaJlpaTHuHO1 TOXHOKHM (6.7), mpumamo T JEmo iHIIHHA
BUTJISII.

Jiis boTO BUpPA3UMO C 13 (4.7) uepe3 koedirieHTn a i b

D1yl ]

n n n

(6.14)

1 miycraBuMo #oro y (4.8)

(o(x)za()c2 —@]+b[x—m]+m. (6.15)
n

n n
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[6a Ob| 5 1 2 31),3

| _E([x][x =l )

[6a oc | » 1 3 2972 1)s.2
55 [ s, 66

Exa
|0y Oy |

xzéwﬂuﬁﬁﬂuﬁk

TakuMm 4YMHOM, KIiHIIEBUH peE3yabTaT PO3PAXYHKY
cepeIHbO1 KBAAPATUYHOT MOXUOKH 3piBHOBAXXKEHOT PYHKIIIT IpH

MIOJITHOMI JIpYTOi cTeneHi Oy/ie MaTu BUTIISI

[EE] E

m, = \/m§x4 +mx’ +m? +2 , (6.7)
n-38§
ne
E = (x][x° 1= nlx D’ + ([x][x° ]~ 6.8)
—[? 0 D+ (e 17 T =[x D,
A=S=n(x’ 1" 1= 1] + (0 10x° T = (6.9)

=[]0 D) + [ W[ T = [ 10x° D).

Jlns BUNAZKYy MEPETBOPEHb 3a JOTIOMOTOI0 IEPEeHOCY
r_ o [x]

MOYaTKy KOOpAWHAT B TOYKYy X =x—-=—— dopmyna (6.7)
n

IIEPETBOPUTHCS Y

[EEJE

_ 2.4 2.2 2
mw—\/max +myx”+m; +2 -,
n-38§

(6.10)
pi(S]

74

g_:Jﬂﬁ}{fuf]
by S ’

D. S

1€ Baru KoeQimieHTiB OyayTh
po S
n[x”]=[x][x]

_ S
lx"1-[x"]x"]
b= > 397437"

][ ] =[x 1[x7]

b

Cepenni  KBagpaTH4yHi  TOXHOKH

g_:Juﬂuﬂ—uﬁuﬁ.

(5.8)

(5.9)

(5.10)

(5.11)

(5.12)

KOe(IIi€HTIB,

oOuncieHi 3 npuMiHeHHsM (4.18) Bu3HavaoThCs GopMynaMu

- \/ [ec] n[x"]

n=3 n((x"][x"]=[x"10x" ] = [x"*][x" 1[x"*]

_ \/ [ec] n[x"]=[x"][x"*] +4[i](n[x’2]—[x][xrz])

5.13)

n=3 a0 1D -]

. :Jkﬂ_ 0
©oVn =3 (a7

ac
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5.15)



Q=[x’z][x"‘]—[x’3][x’3]+([i—]] (il =03 103 1)+

([x]] (G 1= [ 10 ] + [ [x]([x] ]

[Tpu piBHOBINCTOSYUX 3HAUEHHSIX apryMeHTa GOopMyIH

(5.16)

CepeHiX KBaIpaTHIHUX MMOXUOOK HAaOyBarOTh BUTY

m = [88]_ 180
“\n-3 ynn-Dn+H(n-2)n+2) ’

9

el 1260, +60x, x(n—1) + 2*(2n = 1)8n —11)
"\ n-3 2inn=D)(n+)(n-2)n+2)

(5.17)

m = [88]_ T
© \n=3 yn-Dn+)n-2)n+2)

e
T = 3{60x14 +120x, y(n = 1) +12x,° x> (Tn* =150+ 7) +
+12x, 7 (n-1)(n-2)2n-1)+ (5.18)

+x (n=D)(n-2)3n* =3n+2)+12x,x3(n-1).

Ili > dQopMynmn 3acTOCOBYIOTH Ui MigPaxyHKy
CepeHIX KBaJpPaTHUYHUX IMOXMOOK KOE(DIIiEHTIB, BUpPAKEHUX
yepe3 KiHneBi pisHui (4.40).

[Tpu

68

e

2 [eg]
m. = 3 (6.2)

2 2
oy, ;W
2 2 2
L Y L T I L INCLR MR
oy, oy, ay; oy;
Lol 9B ob dc 240 9B ob dc .
oy, 6y1 oy, 6y1
[Ticyst 3HAXOHKEHHS CYyM I1i€T pIBHOCTI OTPUMAEMO
00\ | |(éaY ob o
G p3) }ﬂ{(a—c] |
4 y 4 4 (6.4)
+2 6_a6_b +26_a@ 2+26b 66
oy 0y oy 0y o o]
[Tigcrasnsroun (6.2), (6.3), (6.4) B (6.1), Oynemo matu

me = m§x4+mh2x2+mf+2[EE] 9a 0b| s |Qa c| . |0b dc|
n=3 oy oy oy ay oy 6y

(6.5)

Po3kpuBaroun BUpasu, siKi CTOSATh Y QIrypHHUX IyKKax,

ITIC)IsI BAKOHAHHSI BCIX i, OTPUMAEMO
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1 0,703
=m |— =—2"_=5360.
‘ P 0,0172

Taxkum yMHOM, IS IOJTIHOMY

m

y= ax® +bx +c =-0,78308x2 —4,00513x + 25,69847

cepenHi KBaJIpaTH4H1 MOXUOKHU OTpPUMAaHUX
koe¢inientis 6ynyre m, = 0,899, m, = 4,464, m_  =5,360 .

Y mporpamoBanomy MikpokanbkyisaTopi CITIZEN
SRP-350 mpuBeseHa mporpama [5x°], sika MOBHICTIO pealisye
IaHy rnpoosiemMy (AuB. IpakTUYHY poOoTy Ne2).

CTyneHTH BUKOHYIOTh IHIMBiAyallbHI — CaMOCTIHHI
poOOTH 1O 3PIBHOBAKEHHIO 1 OIIHI[I TOYHOCTI CIOTBOPEHHX

MOJEIIEH.

INekuin 6. CepeaHa KBagpaTuyHa noxmbka
3piBHOBaxeHoI PYHKLUii KBaapaTU4HOro nosliHomy

CepenHss  kBajapaTuyHa TIMOXHOKAa  3PIBHOBAXKCHOI

¢byHKIIT TigpaxoByeThes 3a HOPMYIIO0

_ 2| [22)
m, = mYKGy]} , (6.1)
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y=ax’ +bx . (5.19)

dbopMyIH cepeHIX KBaAPATUIHUX MTOXHOOK

m \/ e ¥]
n=2 [ - )]

s = \/ ee] _ Ix'1
n=2 [0 ][ )]

(5.20)

B Tomy Bumamky, KoJIu OOYHCIEHHS KOEQIIIi€EHTIB
BeZieThes 3a popmymamu (4.57), cepeHi KBaApATUIHI TOXUOKH

BH3HAYaIOThCS 3a GOopMyIaMu

;szmm- L (5.21)

n=2 a[x*]-[x][x]

,%:JMM_ 2hﬂ . (5.22)
n—=2 n[x"]=[x][x]

Benuunna 1 minpaxoByerbes 3a popmynamu (4.54)

JlJis KBaIpaTUYHOT 3AJIEKHOCTI

y = ax’ (5.23)
cepenHs KBaJpaTHYHA IMOXHOKAa KOeQiIlieHTa JaeThCs
bopmMyIoro
1
m, = [Fel 1 (5.24)
n—1 [x"]

Sxmo 3HaueHHs KoeQilieHTa a MiIpaxoByBAIOCh i3

dbopmymnu (4.71)
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_ [gx]
[x*]

TO CepeHs KBaJApaTUYHA MOXHUOKA BKa3aHOTO Koe(illieHTa

m = (] 1 . (5.25)

MpakTnyHa po6oTa 5

HeoOXxiqHO BWKOHATH OIIHKY TOYHOCTI BHU3HAYEHHUX
KoediieHTiB a, b i ¢ Ha TONepeaHIld NPaKTUYHINA POOOTI.
3HalIeMO CepelHI0 KBaJIpaTUYHY IOXUOKY OJWHUII

Baru

[ee] _ \/3,45993 0703

n-3
Pospaxyemo Baru koedirieHTiB

§=n(0x* 10" 1=00° 10 1)+ [ed(0e* 106 1= [0 D + [ W] =[x 1 [x* 1) =
=10(68,26-533,1862 188,218 ) +25,6(68,26 188,218~ 25,6-533,1862) +
+68,26(25,6-188,218—68,26) = 16,655688.

T00T0 S = nD + [X]E + [x2]c = A - BU3HAYHHKY
CUCTeMH HOPMAaJbHUX PIBHIHB

P= S 16,6555688 _16,6555688 —0,611442291
n[x”]-[x][x] 10 68,26-256-256 2724

I[Ipy  moOymoBi  ICTUHHOI  MOJENi  3aJIEKHOCTI

XapaKTepUCTUK TaM STi BiJl CUTYaTHBHOI TPUBOXHOCTI HaMHU

70

mo mepmriid cxemi [ayca Oyna oTpuMaHa Bara TpPETHOTO
koedimienta 0,611444, mo wniNKOM CHIBMaga€e 3 Barorw
OTpUMaHOTO KoedilmieHTa a 1 MIATBEPIXKYE KOPEKTHICTH i
MPAaBUIIBHICTh TEOPETUYHUX BUKIIAIOK JICKIIIi 3.

Bxe Oumbme 50 pokiB Oyino Bimomo, Mmoo Bara
OCTaHHBOTO KoedimieHTa B cxemi [aycca mopiBHIOE CyMi
KoeQillieHTIB ~ MpH  [ObOMY  HEBiIOMOMY, a  Bara
MEPEeOCTAHHBOTO  HEBIIOMOTO  PO3paxoBYBaJlacsl — IIJISIXOM
TEIKUX MaHIMyJAMiN 3 KoedirieHTaMmu

Bara xoediiieHTa «B» pO3paxoBYETHCS 3a GOPMYIIOIO

S S

T -] F

Bara xoedimienra C

S S

P, = 4r.2 3131 N
nlx"[x"]-[x"][x"] D

CepenHi  KBagpaTW4yHi  MOXHOKA  3PIBHOBKCHHX

KoediieHTiB Oy1yTh

—m |~ = 0,703
£,

0,703

1
"P T Joozas

=0,899,
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b= —i. (8.49)
Ige

MiK TMepeTBOPEHOI0 1 BUXITHOIO (YHKIIIEIO ICHYE
3aJIeKHICTD
S (x)=1go(x). (8.50)
3BIIKM OTPUMAEMO

r=y (8.51)

® 9

ne M = 0,4343 — moxynb mepexoy BiJ HAaTypadbHHUX
Jorapu@MmiB 10 A€CATKOBUX.

Toni

m = \/mﬁxz +my -2 uuly - [x] x (8.52)
7 24(x) n-2 n[x*]-[x][x]

i

m, = #x) mpx’ +m’; —2 Luly [x] x , (853
' M n—2 n[x*]-[x][x]

Je mp 1 my po3paxoByrOThCs 32 (8.47), (8.48)

100

4 2,3 12 —2642,48 0,055 0,234
5 2,5 11 -3116,12 0,050 0,224
6 2,8 9 —3956,32 0,0122 0,110
7 2,9 8 —4274,22 0,0028 0,053
8 3 7 —4612,39 0,0063 0,079
9 3,1 6 —4971,62 0,0309 0,176
10 3,3 3 —5756,54 0,1941 0,440
n=10 | 25,6 | 101

E =(25,6-68,26-10-188,218)x" +(25,6-188,218 — 68,26 )x” +

[TigroToBumo 10 ob6urcieHs napametp E.

Ha ocHoBi ganux tadi. 4.1

+(68,26-188,218 +25,6-533,1862) - x =
—134,724x> +158,9532x> —801,80604x.

Ha nmonepeanboMy 3aHSTTi OyJI0 BCTAHOBIIEHO
m=| 2] _ 6 703,
n-3

[e€]

ToOro,

=0,703* = 0,494,

n—

m, = \/0,808)54 +19,927x +28,730+2-0,494
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16,656




abo

m, =+0.808x" +19,927x> +28,730+0,0593E.

Tabmuus 6.2. JlonoMikHaA po3paxyHKOBa TaOIUIA

Ne| x| 0.808x* | 19.927x? 0.0593E
1 (1,6 =5,295 +51,013 | +28,73 | +0,0593(-
1427,798976)
2 |2=12,928 | +79,708 | +28,73 | +0,0593(-
2045,59)
3 2,1 =15,714 | +87,878 | +28,73 | +0,0593(-
2230,49)
4 2,3 =22,611 | +105,41 | +28,73 | +0,0593(-
3 2642,48)
5 12,5 =31,562 | +124,54 | +28,73 | —
4 0,0593*3116,
12
6 2,8 =49,664 | +156,22 | +28,73 | —
8 0,0593*3956,
32
7 12,9 =27,148 | +167,58 | +28,73 | —
6 0,0593*4274,
22
8 |3|=65448 | +179,34 | +28,73 | —
3 0,0593*4612,
39
9 3,1 =74,620 | +191,49 | +28,73 | —
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Jlorapudmyroun (8.42), oTpumMaemMo
lgy=Ilga—-bxlge. (8.43)
[puitmaroun lg y =Y;lga = 4;—blge = B,, nepexoaumo
710 PIBHSHHS TPSMOJIIHIHHOT 3aJIEKHOCTI
Y=A4A+BX, (8.44)
pilIEHHS SIKOTO BUKOHYETHCS 3a JOMOMOTOIO ONHMCAHHUX PaHiIIe
dbopmyiL.
KoedimienTn 1pOT0  pIBHSAHHS BH3HAUYAIOTHCS 32
JIOTIOMOTO0 (hOPMYIT
_ nlxY]-[x][Y]

A="""4 772 , 8.45
n[x*]-[x][x] (845

po -1 (5.46)
] ~[x][x]

CepenHi KBaipaTHUHI TOXUOKH KOC(IIIIEHTIB

m, = \/[’7'7]. n , (8.47)
n—=2 nt*]1-[1][t]

m, :\/[’777] . 2“2] . (8.48)
n—2 n[t"]-[¢]t]
®opmyna (8.43) € pobouoro, TOMY 110 32 ii JOTTOMOTOIO
JOCHUTH JIETKO BUKOHYIOTHCS BC1 0OUUCITIOBATIBHI POOOTH.
[epexin 10 BUXITHOTO PIBHSHHS BUKOHYETHCS ILITXOM

MOTEHIIFOBAHHSA BeJIUYUH Y 1 A.

KoedirienT b 3Hax01uThHCS 32 OPMYIIOI0
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Cepennst kBazpatnyHa noxuoka ¢pyHkmii f{x)

m, z\/mjx2 +m,T -2 Luly 5 [x] x . (837
' n—2 n[x"]-[x][x]
Ane
0p ) o\
a2 22| o2y =m2[ L | (8.38)
"oy "oy
abo
4mop* (x)=m} . (8.39)
3BIIKH
m, = ! m (8.40)
T24(x) ’
CepenHss  kBaJpaTWuyHa TMMOXHOKAa  3PIBHOBAXCHOI
dyHKii 9(x)
m, = ! mx* +m, —2 iy - [x] x . (841
24(x) n—2 n[x"]—[x][x]

8.3. [lob6ydoea mamemamu4Hoi mooerni
MoKa3HUKOB8OK (PYHKUiEHO

PosrisiHemMo GyHKIIiFO

y=ae™ . (8.42)
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8 0,0593*4971,
62
3,3 =95,822 | +217,00 | +28,73 | —
5 0,0593*5756,
54
Ne X m; m,
1 1,6 0,37 0,608
2 2 0,063 0,251
3 2,1 0,054 0,232
4 2,3 0,055 0,234
5 2,5 0,050 0,224
6 2,8 0,0122 0,110
7 2,9 0,0028 0,053
8 3 0,0063 0,079
9 3,1 0,0309 0,176
10 33 0,1941 0,440

Monyns 2: [Ipaktiuni podotu NeNe 4, 5, 6.
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INekuis 7. MobypoBa maTemMaTU4YHOI Moaeni
pe3ynbTaTiB ncuxonoro-negaroriyHoro
eKcnepumeHTy rinepboniyHoro ¢yHkuietro

7.1. lob6ydoea mamemamu4HoOi Mmodeni

VY mcuxonorii 1 memaroriui 3ycTpi4aeThCsl ps] BUJIIB
rinepOOJIYHOT  3aJEKHOCTI MDK  PI3HUMH  (aKTOpaMH.

OCHOBHHUMH SIBJISIIOTHCS

X X
a 1
=—=d3a— 5 7.2
y="7793 (7.2)
P . (7.3)
X X

PiBusinns (7.1) mepeTBOPUMO 10 MPSIMOJIIHIHOTO BUAY,

AKOIO MPEACTABUMO

1
—=T . (7.4)
X
Toni
y=bT+a . (7.5)
CrnouaTKy mipaxoBYIOTh MO BHU3HAUYEHUM (PAKTOpaM X;
11 1 :
BenuunHu 1, = —,—,...,— . Ilicas po3paxoByrOTh BEITMYHHU
X X X

84

y=Alax+b , (8.30)

AKY TPEICTABUMO y BUTIISI
y> =ax+b, (8.31)
MIABIBIITY OOUIBI YACTHHHY PIBHSHHS JI0 KBaIpaTy.
Mpuitvatoun y> = Y, OTPUMAeMO MpSMOTIHIAHY
3aIeKHICTh MK V- i X
Y=ax+b . (8.32)
PimeHHs 1bOTO PIBHSHHS BUKOHYETHCS O (popmyiam,
MIPUBEJICHUM BUIIIE.
B 3arasibHOMY BHITaIKY
()= f(x) . (8.32)
CepenHi  KBaJpaTU4HI  TOXUOKH  KOEQIIiEHTIB

PO3PaXOBYIOTBCS 32 JOMOMOTO0 (hOPMYIT

mszm"L L (8.33)

n=2 a[x*]-[x][x]

m, :\/[7777] ) 2[x2] , (8.34)
n—=2 n[x"]-[x][x]

1e cami Koe(il[ieHTH po3paxoBYIOThCA 3a (hopMyaamMu

P20 il (335)

nlx”]=[x][)x

b [x* Y]~ [x][xY]
nlx* 1= [x][]x

(8.36)
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2
mizzméy(g?f—] : (8.25)
| gy

m; :mz(ij (g] :m{ M ] , (8.26)
= o)) oy Lo

ne M = 0,4343 — moxynb mepexoy Bii HAaTypadbHHUX

Jorapu@MiB 10 A€CATKOBUX.

3Bincu

m? = [%)mi . (8.27)

Takum 4YMHOM, MOKEMO HamucaTH (OPMYIU CEepeaHix

KBaJ[PaTHYHUX MOXHUOOK 3pIBHOBXEHOT QYHKIIIT ((X)

JUrist 3aJ1eKHOCTI y = aXlx

m, =25 m? (g x)? +m? -2 0L [lg ]
Y n—2 n[(lgx)*]-[lgx][lgx]
(8.28)
JUtst 3anexHocTi y = av/x
m, =20 : (8.29)

f M a

8.2. [lo6ydoea mamemamu4Hoi mooeri
ippauioHanbHOO hyHKUi€EIO

PosrisiHemMo GyHKIIiFO
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Ti, yiT;i, 3HAXOIATh CYMH BCIX pe3yJIbTaTiB €KCIIEPUMEHTAIBHUX
nanux i Busnagarors cymu [T], [T7], [v] i [yT].
[ykaHi KoediIieHTH 3HAXOAITH 32 POPMYIIOIO
_nlyT1-[T]1y)
n[T*]-[T][T]

g [7°10y1-[yT1IT] .
n[T*1-[T1[T]

, (7.6)

(7.7)

KoedimieaT a MoXHa po3paxyBaTH TaKOX 3a

JOTIOMOTO10 (hOPMYITH

_l_, 7]
=20t (7.8)

Ha excniepuMeHTanbHIM KpUBIiH JI€XKATh JIBI TOUKA

(T.L1)( 3,073 79)
nn ) [T]’ T ) ’

KonTposbHa popmyia mae BUTIIAL

[y*1-b[yT]-aly] =[ee]. (7.10)

PiBusinust (7.2) i (7.3) npuBOIATH 0 TPSMOJIHIHHOTO

BUTJISATY 324 JOTIOMOTOIO Ti/ICTAHOBOK

—=x, (7.11)

1 (7.12)
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Toni
y=ax', (7.13)
y=aT. (7.14)
PimenHs nwmx piBHSHR BUKOHYIOTH 3a (GOpMyliaMu

(1.56) — (1.63).

7.2. OyiHKka mo4YHocmi 3pieHOBa)keHUX eJleMeHmie

CepenHi KBagpaTU4YHI TOXUOKU KOE(DIMIEHTIB st

NPSIMOJIIHHOT 3aJIeKHOCTI, B SIKUX CYMH [X]| 3aMIHIOIOTHCS

cyMaMu [l} abo [%] acymn [[eg]] - cymamu [nn].
X X

CepenHi  KBaJpaTU4HI  TOXUOKH  KOEQIIiEHTIB
PO3paxoByIOTh 3a (OpMYIIaMu

ma:JMnl }Tﬂ | 215
n—2 n[T*]-[T][T]

m,,:\/[""]- 7 . (7.16)
n—2 n[T*1-[T][T]

CepenHss  kBajapaTuyHa TIMOXHOKAa  3PIBHOBAXKCHOI

(GYHKIIIT 3HAXOTUTHCS 32 OPMYIIOI0

m z\/m§+m,fT2—2[m7]- 7l r gy
g n—2 n[T*-[T][T]
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mA:JMUL L] ()
n=2 n(lgx)’1-[lgxIllgx]

3ajexkHicTh BUAY
y=av

po3pimaerbest GopMyInoro

flg¥1- ) flg]
A=lga=—"=—— . (8.21)
n
dopmyna cepenHboi  KBAJPATUYHOI  TMOXUOKH
koedimienta A = lga Oyne MaTtu BUTIISA
m, = M-—. (8.22)
n—1 n
B 0060x Bumnaakax
n=/rAIgx)-lgy, (8.23)
ne f(lgx) e 3piBHOBakeHe 3HAYEHHS Jiorapudma y, 110
BIZIMTOBI/Ia€ JIOTapU(PMy CIIOCTEPEIKEHNX 3HAUCHb X.
[Ticnst mpuBeneHHs (GopMyn 0 TPAMOJIHIMHOTO BUIY
LUIIXOM JIoTapu(QMyBaHHs, Oy1eMO MaTH
fgx)=lIgo(x). (8.24)
3Haiiiemo cepenHi KBaJpaTHUH1 MTOXUOKHU
3piBHOBaXEHHX (YHKIiA J1iBOi 1 TpaBoi dYacTUH IO

MPpUBCACHUM BHIIC IIpaBUJIaM
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[Tepeitnemo o 3anexHocTi (8.2).

JlorapudmyBaHHIM BOHA IPHBOJUTHCS 10 BUILY
1
lgyzlga+51gx . (8.13)

Mu Maemo oJiHe HeBiioMe lga, sike To3HaYuMO uepes A.
BusHaueHHS YHCIOBOrO 3HadyeHHsS A BUKOHYETBCA  3a

JOTIOMOTO10 (hOPMYITH

gy —;[lg x]

A= - (8.14)
JL151 KOHTPOJTIO BUKOPHCTOBYIOTHCA GOPMYJTH
[(gy)1-Algyl=[m]  »  (8.15)
[vexpm, —D¥1=[ee] . (8.16)
TIpn oMy
n=fGlen-ley, . 617

€Xp 1M; — pe3yJIbTAT MOTCHIIIFOBAHHS T1);
g =0x)=-y : (8.18)
Cepenni kBaapaTW4HI TOXHOKH pPO3PaXOBYIOTHCS 3a

bopmymnamu

m,,:\/[””]- — , (8.19)
n—=2 n[(lgx)"]-[lgx][lg x]
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abo

2
m(p:\/m,f[T—%] +m[2l] . (7.18)
J11st 3a71€KHOCTI
1
y:ax:aT (7.19)

3HAaYeHHS Koe]illieHTa a BUBHAYAEThCS 32 (POpPMYIIOr0

[Ty]
=—= 7.20
T (7.20)

Cepenns kBapaTuvHa NOXHOKa IpU I[bOMY Oyjie

_ |lm1 1
M= oot T (7.21)

CepenHss  kBaJpaTWuyHa IMOXHOKAa  3PIBHOBAXKCHOI

m, = |1 Tz —m,T. (7.22)
? \n-1[T7]

Hakinerp, 11 BUIaaKy

yzaizza-x’, (7.23)
X

byHKIIIT

cepenHi KBaJpaTW4YHI MOXUOKH TMiIPaxoBYIOTHCS 3a
nomomororo Gopmyn (7.21), (7.22), B sxkux T 3aMmiHIOETBCS

yepes X .
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B 3axmouyenHs mpuBenemMo (GopMmyny po3paxyHKY
Koe(illieHTa KOPEJSIIIii Isl HAIIOTO BUMAIKY

2 (n[yT1-[V1TT") .
([T*1=[TUT(nLy*1-[¥1")

(7.24)

NpakTnyHa poboTta 7

[ToGynyemo  MareMaTH4Hy  MOJENIb  3aJIEKHOCTI
CHUTYaTHBHOT TPUBOXKHOCTI BiJl XapakTepUCTUK TaMm sTi 3a

JaHUMH, TIPUBEICHUMH B TaOn. 1.3 rimepOomiuHo0 (QyHKITiIEO

b . . .
y =a+— 11aM0 OIIHKY TOYHOCT1 3pIBHOBAXKXCHHUM CJIICMCHTAM.
X

Tabmuus 7.1
O0uuciaoBaibHa TA0MLA A8 MOOYI0BH MaTeMaTHYHOI

MoeJi rinep0oJai4YHoro By

Ne X y xiyi | T=1/x T’ Ty y

1 1,6 | 18 | 28,8 | 0,625 | 0,3906 | 11,25 | 324

2 14 28 0,5 0,25 7 196

2,1 | 13 | 27,3 |0,4762| 0,2268 | 6,1906 | 169

2
3
4 | 23| 12 | 27,6 0,4348| 0,1890 | 5,2176 | 144
512511 (275 04 0,16 4,4 121
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F(x)=aVX . (8.3)
[Ticnst norapudmyBanss (8.1), orpuMaemo
lgyzlga+llgx. (8.4)
m
[Ipuiimaroun
lgy:Y,lga:A,l:b,lgsz, (8.5)
m
OTPUMAEMO
Y=A4+bX . (8.6)

PimenHs 1p0TO PIBHSHHS BHKOHYETHCS 32 (HOpMyJIaMu
MPSIMOJTIHIIHOT 3aJIeKHOCTI
m  n[(Igx)*]-[lgx][lgx]
2 f—
PR, (U -£3) ][lgf] [lgxlg ylllgx] (8.8)
n[(Igx)"]-[lg x][lg x]

KonTpoJsb BUKOHYETHCA 3a popMynamMu

[(gy)*1-bllgxlg y1- Allg y]=[nn], (8.9)
[{yexpn-1}*]=[EE]. (8.10)
IIpu npomy
n,=f(gx) gy, (8.11)
€Xp1), -pe3ynbTaT NOTEHIIIOBAHHS 7}, ;
& =0(x)=y.. (8.12)
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m, =+/17,00997(T —0,40968)* +0,15551

Po3paxynku mo miii  ¢dopmyni TpUBOAATECS B
OCTaHHbOMY CTOBMYHMKY Ta0m. 7.1.

s mpoBeNeHHS JIOCHIIPKeHb TPU  ampoOKCHMAIlii
rinepOoJIiYHOI0  (PYHKIIIEI0 TOBHICTIO MiAXOAWUTH Iporpama
[4inV] mporpamoBaHoro Mikpoxkanekynsitopa CITIZEN SRP-
350.

Nekuin 8. MNobynoBa MaTemaTMyHUX Moaeneun
cTeneHeBOR, ippalioHaNbHOK i NTOKA3HUKOBOKO
pyHKLiAMH

8.1. [lob6ydosa mamemamu4Hoi ModeJsii cmerneHegor
¢yHKUiero

PosrisaeMo MaTeMaTUuiHy MOJECJIb BULY

y=a¥x (8.1)

y=ax. (8.2)
HeBizoMuMu BeIMYMHAMU SBIIAIOTHECS 4 1 m.
i dopmynn SBISIOTHCS YACTKOBHUMH BHUIIAKAMH

3aJIe)KHOCTI 3araJIbHOTO BHUJTY
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6 | 28| 9 | 252 10,3571 0,1275 | 3,2139 | 81

7129 8 | 23,2 10,3448| 0,1189 | 2,7584 | 64

8 3 7 21 (0,3333| 0,1111 | 2,3331 | 49

9 | 31| 6 | 18,6 [0,3226| 0,1041 | 1,9356 | 36

10 | 33| 3 9,9 10,3030| 0,0918 | 0,909 9

n=10| 25,6 | 101 | 237,1 |4,0968| 1,7698 |45,2082 | 1193

y n=y -y nr mg
19,120 1,12 1,2544 0,972
13,883 0,117 0,01369 0,542
12,886 | -0,114 | 0,01300 10,480
11,152 | 0,848 0,71910 0,408
9,694 -1,306 1,70564 0,396
7,897 -1,103 1,21661 0,450
7,382 —0,618 0,38192 0,476
6,900 -0,1 0,01 0,505
6,452 0,452 0,20430 0,533
5,631 2,631 6,92276 0,591
—0,003 | 12,44082

Po3paxyemo okpemMi KOMIIOHEHTH poOoUuX GopmMyI

&9




D =[T1[y]-[yT][T]=1,7698 -101 — 452082 — 4,0968 = —6,45915376,
A=n[Ty]-[y][T]1=10-45,2082 —101-4,0968 = 38,3052,
B=n[T*]-[T][T]=10-1,7698 — 4,0968 - 4,0968 = 0,91422976,
C=n[y’]-[y]* =10-1193-101-101=1729.

KoedimieHT KOpensii npu ubomy

e A>  (383052)°  1467,288347
BC 091422976-1729  1580,703255

=1 =/0.92825 = 0.96345.

=0,92825,

Toni
S0 20D 06512,
B 091423
_A 802y eogs,
B 091423

TakuMm 4rHOM, HAMH OTpUMaHa Gopmyia

y'=41,89887T —7,06512, (7.25)
abo
y' = 41,89881—7,06512. (7.26)
x

[Tpu pospaxynky no nporpami [0 lin] (auB. mpakTu4yHy
poboTy Nel) oTpumaHi CITiTyr04i 3HAUCHHS:

a=-7,06164403, b=41,89036328,

r=0,96335961.
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[Mincrapmsiroun 'y popmyny (7.25) 3uauenns T,
OTPUMA€EMO 3pIBHOBOXEHI 3HAYEHHS Y , SIKI TMPUBOJATHCS B
Tabn. 7.1. Buuncnsemo BigXuiieHHS € =y — Y, MJJHOCHUMO 10
KBaJIpaTy Ili 3HAYCHHS 1 PO3PaXOBYEMO CEPETHIO KBAJIPATHUHY
MOXUOKY OJWHUIII Baru 1 cepeiHi KBaJpaTU4YHI TOXHOKU

3pIBHOB2XCHUX CJIEMEHTIB

. :\/[nn], (7] \/[nn].[rz] :\/12,44282. 1,7698 _ 173506

n—2 [T’ 1-[T[T] Vn-2 B 8 091423

S 1 1/) W— _ (1244082 10 1900997 = 412431
n—2 n[T*]1-[T][T] 8 0,91423

KoHTposs 3piBHOBaXEHHSI:
[y —=B[yT]-a[y]=1193-41,8988 45,2082 —
(=7,06512)-101 =12,40778

Takum  yunom, orpumanu  12,40778-12,44082=-
0,03304, mo MOXHA BBaXaTH LUIKOM 3aJ0BUILHUM
BUKOHAHHSAM TPOLEAYPH CTPOTOTO 3pIBHOBAXEHHS, TOOTO B
00YHCIIeHHAX MOMIIIKK Hemae. CepeiHsl KBapaTHIHa MTOXHOKa

3pIBHOBaXKEHOT PYHKITi]

2
I [7] ).
mw—\/mb[ —7] +mm,

m2, = _oy5s51;
== n(n-2)
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JlitHapoBuy Pycnan MukonaioBuu,
JOLICHT, KaHauaarT TEXHIYHHUX HayK

3ACTOCYBAHHS CITOCOBY HAMMEHIIINX
KBAJIPATIB /10 OBPOBKU MATEPIAJIIB
[ICUXOJOI'TYHUX I IEJATOI'TYHUX
EKCITIEPUMEHTIB

Yactuna 2
KYPC JIEKLIN

HaBuanrnHe Buganus

Kommn’rorepunii Ha0ip , BepcTka, Au3aiiH y pefakTopi
Microsoft ®Office®Word :

Ky3bmenuyk Hanis FOpieBHa,

Kotosuu Harajia BacuiiBna,

Amyk Oabra OuiekciiBHa

MI)KHAPOJIHUN EKOHOMIKO-T'YMAHITAPHUM
YHIBEPCUTET IM.AKAI.C.AIEM’SITHUYKA

Kadeapa maremaTH4HOr0 MO/IeTI0BAHHS

33027, m. PiBHe, By.1. akan.C.Jdem’siHuyka ,4
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dyrkiieo y = ax’

MpakTnyHa po6oTa 8

8.1. TloOynyBatu MareMaTH4HY MOJIENb CTENEHEBOIO

MOJIEJI.

1 JaTH OIlIHKY TOYHOCTiI 3pIBHOBa)KEHOT

Tabauusg 8.1.

OOunciaoBaibHa TA0MOA A8 MOOYI0BH MATeMaTHYHOI

MojeJli cTeneHeBoK PyHKIIE0.

Ne | Ne | x y | expmn lg x lgy |lgxlgy
1 1 1,6 | 18 | 1.1231 |0.2041 |1.2553| 0.2562
2 2 2 | 14 | 1.0165 |0.3010 |1.1461| 0.3450
3 3 2,1 | 13 |-1.0067 |0.3222 |1.1139| 0.3589
4 4 2,3 | 12 | -1.1140 |0.3617 {1.0792| 0.3903
5 5 2,5 | 11 |-1.2056 |0.3979 |1.0414| 0.4144
6 6 2,8 | 9 |-1.2362 |0.4472 |0.9542| 0.4267
7 7 29| 8 |-1.1784 |0.4624 |0.9031| 0.4176
3 3 3 7 |-1.1031 [0.4771 |0.8451 | 0.4032
0 0 3,1 | 6 |-1.0095 |0.4914 |0.7782| 0.3824
10 (10 3,3 | 3 | 1.7575 |0.5185(0.4771| 0.2474
n=10 n=10 | 25,6 | 101 | 101 |3.9835(9.5936| 3.6421
101



(Igx)’ (g y)

e=y'-y

82

0.0417(1.5757

22.196| 0.091

4.196 (17.6064

0.0906(1.3136

14.231|0.0071

0.231 |0.0534

0.1038(1.2409

12.913-0.0029

-0.08710.0076

0.1308(1.1646

10.7731-0.0469

-1.22711.5055

0.1584(1.0845

9.124 |-0.0812

-1.8763.5194

0.199910.9106

7.280 |-0.0921

-1072 12.9584

0.213810.8156

6.789 |-0.0713

-1.211|1.4665

0.227610.7142

6.346 |-0.0426

-0.65410.4277

O 0 | O W K| Wl N

0.2414(0.6055

5.944 |-0.0049

-0.056 10.0031

p—
e

0.268810.2276

5.248 | 0.2449

2.248 |5.0535

n=10

1.676819.6528

0.0019

-0.156 32.6015

m

y(expi-1) | (y(expii-1))®

o(x)=lgy'

0.00828

4.1958

17.6047

1.3463

0.00005

0.2310

0.0534

1.1532

0.00001

-0.0871

0.0076

1.1110

0.00220

-1.36680

1.8714

1.0323

0.00659

-2.2646

5.1148

0.9602

0.00848

-2.1258

4.5190

0.8621
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- TlonpaBku 10 HAOMIKEHUX 3HaYeHb KoedilieHTiB... 16,17
- TlonpaBku uepe3 KiHIEeB1 pi3HMILI. ..20

- [louyartkoBi piBHsHHA ... 10,58

- IlpencraBnenHs KoedilieHTIB Yepe3 KiHIeBi pi3HUi... 19
- IlpoMiKHUH KOHTPOJb IpH q = y/X...22

P — PanxxupyBaHHd NaHuX...6
- PospaxynkoBuit Haxun diHii perpecii...27

C — Cepenns kBaipaTU4yHa OXHUOKA:
- apu(METHIHOI cepeinHH. ..43
- OMHMLI Baru...26
- Koe(iI[ieHTa B YACTUHHUX MOXITHUX...27
- koedirnienTis...30,66,68,69,86,94.97
- Koe(ilieHTIB IPH MapajIeTbHOMY IEPEMIIIEHH] CITKH
KoopauHar...30
- IPY PIBHOBIACTOSIYMX 3HAYEHHSX apryMeHTiB...31
- ¢yHKwii ...37,38,73,87,96,98,100
- Cucrema HOpMaJBHUX PiBHSHB...11,58
- CuTyaTHBHA TPUBOXKHICTD...5,7
- Crportrenuii MeTOI. .. q = y/x...22
T — Toukogra giarpama...8
- Touka neperuny JiHii perpecii 3 Biccro Y...27

@ — dakTopHi 03HAKH...T
- dopmyna npsAMONiHIKHHOT 3aJIeXHOCTI ...9
- ®opmynu koedirienTis...11,58,85,93,98,99
- dopmyna mpsMoi, 10 MPOXOIUTH Yepe3 MOYATOK CITKH
KoopauHar ...21
- OyHKUIioHaNBHI (pe3yabTaTUBHI) O3HAKH. .. 7

Y — Yactuuai noxiggi... 10, 11
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- Bapianiitaunii psg ...6
I' — l'aycoBe no3naueHHs cym ...11
E — Emnipuuna ¢opmymna...25,26

3 — 3akJIrOUHMIA KOHTPONIb TIpH q = y/X...23
- 3axon Yennoka...24
- 3Ha4yeHHS apTyMeHTa y PiBHUX iHTepBayiax ...17,18
- 3Ha4yeHHs apTyMeHTa Harepes 3aJaHoMy 3HauYeHHI0 (QyHKIii. ..42
- 3oHa po3citoBanHsl...40,41,77
- 3piBHOBaKEHE PIBHSAHHS NPAMO] 3 IOYATKY CITKH KOOpAUHAT...21

K — KoopaunaTtu Touk Ha TpsAMii ... 12
- KoedimienT xopensiii.. .24
- KoeimieHT «B» mpu piBHOBIACTOSYMX 3HAYEHHIX apryMeHTiB2 1
- KoHTponb npu piBHOBIICTOSYNX 3HAYEHHSAX apryMeHTiB2 1
- KoeoinieHT «B» yepe3 KiHLIEBi pi3HUI. ..22
- KonTtpons 3piBHOBaXkeHHS. ..13,14,59,61,85
- KoHTpomns po3paxyHKy MonpaBok...17
- KoHTpons po3paxyHKy y piBHUX iHTepBajax...18
- KonTpons obuunciens yepes KiHleBi pi3Huii. .. 19
- KonTpons nonpaBok yepe3 KiHLeBi pizHUL. ..20
- KoHTpons uepe3 KiHueBi pi3HHULII. ..22

M - MaTeMaTu4Ha MOJIEITb TIOJIHOMOM IEPILOro CTereHs...5. .44
- MaTtemaTruHa MOJieIb KBaIPATHYHUM MOJIIHOMOM...45 ...83
- MaremaTtryHa MOZENb TiNepOOTiYHO0 QyHKIIiE...84...92
- MaremaTtruHa MOZIENb CTEEHEBOO (PyHKITiET0...92-96,101-106
- MaTtemaTnuHa MoJienb ippalioHabHOO QYHKIEO...97...98
- MaremaTruHa MOJIENb MIOKA3HUKOBOK (yHKIIi€0...99,100

H - HopwmaunsbHi piBHsiHHS...10,11,58,60

O — OGuucnoBanbpHa TadInLs. . .23,24,44,62,63,80,81,82,83,88,89,101,103,106

II — [TapanenpHe mepeMilieHHs CITKH KOOpAMHAT...14,15
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7 0.00508 -1.4272 2.0369 0.8318

8 0.00181 -0.7217 0.5208 0.8025

9 0.00002 -0.0570 0.050.0032 0.7741

10 0.05997 2.4998 6.2490 0.7200
n=10 | 0.09249 37.9808

Pospaxyemo koedirieHT kopensitii 3a popmyoro
e n[lg xlg y1-[lg x][lg y] .
V([ (g x)*1-[lgx]0g xD(rl(Ig ») 1~ (g ¥])*)
BBenemo nosHaueHHs
=n[lgxlg y]-[lgx][lg y]=10-3,6421—-3,6835-9,5936 =—1,7951,
n[(lgx)*]-[lgx][lgx]=10-1,6768 — 3,9835 = 0,89973,
n[(gy)*1-([lg y])* =10-9,6528 —9,5936° = 4,4908.

F
B
C
I B Hamomy BUMagKy

F ~1,79510
= =
VBC  ,/0,89973-4,4908

=-0,89304,

10 TOBOPHUTH MPO BUCOKHH 3B'A30K MIK (PaKTOPHUMHU i
PE3YIBTYIOUMMH O3HAKAMU 1 JTa€ HaM MOXJIMBICTh peani3yBaTH
el 3B'sI30k y BUrisai emmipuuHoi gopmymu. Ilpu mpomy
KoediieHTH OyayTh

_E_ L7510 9955,
B 089973

pot
m

103



A=lga= [(lgx)*1[lg y]-[gxlg y]llgx] _ D _

B B
_ 1,6768-9,5%?;9—9?,36421-3,983 _ 1754129
3Binku a=56,77132.
[TpoBiBmIH PO3paxyHKH o nporpami

MmikpokanbKyasitopa CITIZEN SRP-350 [3PWr. Maemo: a =
56,60540762; b=-1,991911388; r=-0,892295977.

[Ipy 1wpOMYy cCiI 3aMITHTH, IO PO3PAXYHKH IIO
porpaMi BUKOHYIOTBCS 3 TOUYHICTIO 10 12 3HAKIB i, 3BUYAIHO,
pe3ybTaTH PYYHOTO PO3PAaXyHKY HE MOXKYTh KOHKYPYBAaTH 3
pe3yibTaTaMH pO3paxyHKy MO Mporpami. Ase JUisi IPaKTUIHUX
PO3paxyHKiB HAMU OTpHMaHa GopmyIia

y=156,77132x"71

JInist TEOPEeTUYHHUX PO3PaxyHKIB CIiJi BAKOPUCTOBYBATH

opmyiry
y = 56,60540762x 71911388
KonTpoab 3piBHOBaKEeHHS

[(g»)*]-bllgxlg y]-lgallgy]=
— 90,6528 +1,9919-3,6421—1,75285-9,5936 = 0,091357,

[nn]=0,09249,
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JIOTO-TIe/IarOTiYHOTr0 €KCIEPHUMEHTY €KCIIOHEHIIIaIbHOIO (DYHKIIIEFO.
Yacrtuna 4. MET'Y,Pisne,2006,-17c.

8.JlitnapoBuy P.M.OcHoB1 MaTtemaTuky.J{ocimiDKeHHST pe3yIbTaTiB ICHXO0-
JIOTO-TIe/IarOTiYHOTr0 EKCIIEPHMEHTY CTeTleHeBOoo (yHKIie0. YacTuna
5.MEI'Y,PiBne,2006,-17c¢.

9.JlitHapoBuu P.M.OcHoBu MaremaTuku.JlociiKeHHST pe3yIbTaTiB ICHXO0-
JIOT'0- TIEJIATOTIYHOrO EKCIICPUMEHTY TiepOOIiYHOI0 ()YHKITIEI0.

Yacruna 6. MEI'Y,Pisnue,2006,18c.

10.JIitnapoBuy P.M.OcHoBM MaTemMaTHKH.J0CHiPKEHHS pe3yIbTaTiB MCH-
XOJIOrO-TIE€AaroTiYHOr0 eKCIIEPUMEHTY ToJliHOMianbHOI0 (yHKIiero. YacTrHa
7.MEI'Y ,PiBne,2006,-20c.

11.JlitnapoBuy P.M.OcHoBM MaTemMaTHKH.J{0CHiPKEHHS pe3yIbTaTiB MCH-
XOJIOTIYHOTO eKCIIEPUMEHTY APOOOBO-IIiHIHOO (yHKIie0. YacTuHa
8.MET'Y,PiBne,2006,-23c¢.

12.JlitnapoBud P.M.OcHoBu MaTemMaTHKu.J{oCiPKEeHHS pe3ybTaTiB
TICHXOJIOT1YHOT'O €KCIIEPUMEHTY iHBEPTOBAHOIO 3aJIEXKHICTIO Tirepoo-
migaoro tuny.Yacruna 9.MEI'Y,Pisne,2006,-21c.

13.JlitHapoBuy P.M. JlociiokeHHST TOYHOCTI ampoKcuMaiii pe3ynbTariB
TICUXOJIOTO0 — TEAaroriyHoro eKCIEpUMEHTY METO/IOM CTaTHCTHYHHX
BunpoOyBanb Monrte Kapio. Yactuna 1. [loOymoBa icTHHHOI Mopedi.
MET'Y, PiBne, 2006, -46 c.

14.JlitnapoBuy P. M. Jliniiina anrebpa. ExeMenTH Teopii BU3HAYHHKIB.
Kypc nexuiii. MET'Y, Piere, 2006, — 72c.

15.JIitnapoBuy P. M. Anre6pa matpuus.Kypce nekuiii. MET'Y, Pisre, 2007,-
112 c.

16.Makcumenko C./1.,E.JI.Hocenko.ExcrieppumenTaabHa ICHXOIOTisS
(munakTrnaHUi Te3aypyc). HaBuanbnmii nocionuk .-K.:MAVYIL,2004,-128c.

IMokaxxuuk NOHATD, TepMiHiB Ta BUBHAYECHDb

A — Anroput™m mo0Oy10BM MaTeMaTu4HOI Mojiesi Ha MikpoEOM... 34

B - Baru koegiuienTis ... 32
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a=1InA;
a = k
2 |y=Bx z=aptau z=lIgyu
=lgx
3 a = ao+a1u 1
y = ao-‘,-_l y u=—
X
4 y = aptaju 1
1
y =apt—- u=—
b xb
5 (x-a)’ z = agta;x+ z=Iny;
y=Ae 267 X’ ap= In A-
Ige
257
aj=alg
/8%
a=-(lg
e/28%)
6 a, a, y = aptajut 1
y=ay+—+—5+.. 2 u=—
X X au X
b
T | y=a,+ax" +ax"+.. |y :2ao+alu+ u=x
aut...
8 =ax"+ax" zZ = aptaju zZ= xm; u
y y
0 1 m+n
JlitepaTypa

1.Matemaruxka:[Tinpyunnk/O.M.Adanacrea,S1.C.bpoacekuii,0.J1. Iasnos,
A K.Crninenko. — 2-re Bunanss, crep. — K.: Bumia mkoma, 2002, - 447 c.

2.Cokonenko O.1.Buma matemaruka. ITinpyanuk.— K.: Akagemis,2003,432 c.
3.Kosupa M.B. EenemenTapHa Ta Buia MaTeMaTHKa: J{OBiTHUK I Y9HIB,
BCTYITHHUKIB /10 BY3iB, cTyneHTiB. — Tepnonine: CMII ,,Acron”,2004,- 100 c.
4.JlitnapoBud P.M. OcHoBu maremaruku. @ynkuii i rpadiku. HaBu.nocioH.

Y.1. MET'Y, PiBne, 2006. — 15 c.
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[{y(expn —1)]* = 37,9808,

[ee]=32,6015, ,

[{y(expn —D]2 ~[ec].

110 TOBOPHTS IIPO TE, IO 33/1a4a BUPIIICHA MTPABUIBHO.

CepenHi KkBaipaTHUHI TOXUOKH KOC(IIIIEHTIB

m, = \/['7'7] A (009249 10 601156111144 = 0,3584
n-2 B 8  0,89973
2
m =m, = [ A8OT _ oo1y56. 16768 _ 1605154 — 01468
s \n-2 B 0,89973

Cepenns kBagpaTuvHa NOXHOKa GyHKII

,y'

. (7] [gx]
m; =7\/mj(lgx)2 +m; —277—-Tlgx ,

n—2

abo
m, =P 0,03612(1gx)’ +0,1284 — 202 g

70,4343 0,89973
ToOto

Q. 2

=P [0,03612(1g x)> +0,1284—0,10236Ig x .

" 0,4343J (lex) ©

Po3paxyHok 3a mieto (opMyso0 NpHUBEAEHUH B TalIl.
8.1.
Tabmuus 8.1
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p(x)=lgy' (g x)’ lgx | mg
my 1,3463 0,0417 0,2041 | 1,349
mp 1,1532 0,0906 0,3010 | 0,843
mg 1,1110 0,1038 0,3222 | 0,806
Mgy 1,0323 0,1308 0,3617 | 0,737
Mmgs 0,9602 0,1584 0,3979 | 0,676
Mg 0,8621 0,1999 0,4472 | 0,595
my; 0,8318 0,2138 0,4624 | 0,571
Myg 0,8025 0,2276 0,4771 | 0,547
mpy 0,7741 0,2414 0, 0,525
4914
mpo | 0,7200 0,2688 0,5185 | 0,483
Monyns 3: Tlpaktuani po6otu NeNe 7, 8.
JlonaTtkmn
Jonarok 1

IIporpamu s no0y10BH MaTeMaTUYHUX Mojeel 3

KOHTPOJIeM 3PiBHOBAKEHHS i OLIHKOI0 TOYHOCTI

pe3yJbTaTiB HA IPOrPAMOBAHOMY KAJbKYJISITOPI

SCIENTIFIC CALCULATOR CITIZEN SRP-350
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Ne Kon Hassa nporpamu DyHKUIis
nporpamu
1 Lin Linear regression y = atbx
2 Log Logarithmic y=atblInx
regression
3 e’ Exponential y = ae™
regression
4 Pwr Power regression y=ax’
5 Inv Inverse regression b
y =at+—
X
6 X Quadratic regression | y = at+bx-+cx”
Jonarok 2
IToOynoBa MaTeMaTHYHUX MoJeJIeill HIAX0M 3aMiHH
nepeMiHHUX
Ne | ITouaTkoBa yHKIis Jo sikoro 3amina
BUY 3MIHHUX
TIPUBOTUTHCS
1 |y=Ae™ z=agta; X z=Iny;
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