PaccmoTpum KBa,D,paTVIHHbIVI 3adKOH WM3MEHEHUA CDYHKLI,VIVI f B 3aBMcuMMoCTM OT dprymeHTa X.
O6bl4HO TaKyk 3aBUCMMOCTb 3anncCbiBatkOT B BUAE

f(x)=ax+bx’ +c (1.0)

MpumeM Kak nNOCTynaT, 4YTO Takas 3anucb He J[0CTaToYHa ANs aHanamM3a WM3MEHeHWi no
paccMmaTpuBaeMoMy 3aKoHy. byaem paccmaTtpmBaTb M3MeHeHUa X U f Kak M3MEeHeHUsa Mexay ux
“MFHOBEHHbIMW COCTOSAHMAMMK"”, o6o3HayaeMbiMKU mHaekcamn 1,2,3,4,... T.e. U3MEHEHUS MOryT
NPONCXOANTb OT COCTOSAHMSA 1 K COCTOSIHMIO 2, 0T 2 K3, 0T 1 K3, 0T 3 K4, 0T 2K 4, nT.4., HO
HMKOr4a B CTOPOHY YMEHbLUEHWS WHAEKCa, XOTS caM Bfageneu mHaekca npu 3TOM MOXeT
MEHATbCA KaK B 60NblIyld Tak U B MEHbLIYHD CTOPOHbl. 3TO BaXXHbI1 MOMEHT, U TEpMWH
“MrHOBEHHbIE€ COCTOSHUS” 340eCb WrpaeT 3HauMTEeNbHYK poSib, XOTS BO3MOXHO U TpebyeTt
HEKOTOPOro YTOYHEHUS UKW APYroro Ha3BaHus. Eue npuMeM Kak nocTynart, 4To KoadduumeHTbl
a n b Tak e MeHSTCA OT COCTOSIHMS K COCTOSHMIO, M60 HWM KTO HEe roBOpWJI, 4YTO OHU
HensMeHHbl. Hawe nccnegoBaHme Kak pa3s AO/HKHO HaM NoKas3aTb, M3MEHSHTCS KO3 dUUMEHTbI
Npu CTeneHsX aprymMeHTa WM HET, U eC/iIM MEeHSIIOTCS, TO KakK. M 3TO BTOpPOI BaXXHblil MOMEHT,
HMXe ByaeT NOKasaHo, YTO M3MeHeHUs KO3 dMUMEHTOB NP CTENEeHSAX apryMeHTa HecyT B cebe
avddepeHumanbHbIil Xapaktep UCXOAHOro uaMeHeHus dyHkumm f. CBOBOAHLIN 4feH € Mbl
npourHopmpyem, T.K. oH paBHoueHeH f n npeacraBnsier coboo 04HO M3 HAYaNbHbIX COCTOSIHWUI
f, KOTOpOe OTpa)keHO COOTBETCTBYIOWMM HayasbHbIM MHAEKCOM. TakuM 06pa3oM Halwa 3anucb
KBagpaTu4dHom 3aBmucumocTtum f(x) 6yaeTt npeacrasneHa cneayrwmm BUAOM:

fz'ﬁ:al(xz'x1)+b1(x2'x1)2 (1.1)

roe Xx,,X,,f,,f,,a,,b, — COOTBETCTBylOLIME MrHOBEHHblE COCTOSIHUS, @ COOTBETCTBYIOLIME
Pa3HOCTM — U3MEHEHWNS OT OAHOr0 COCTOSAHMSA K APYroMy.

Ona ynobcrtBa NpMMeM crneayolmMe CoKpalleHus:

le :fz' fl

Xy =Xy = X
Toroa meem cneayroLLyto 3anmch
— 2
le = a4, Xy, +b1x21
rlpO,Cl,OJ'I)KVIM Aana apyrux MH,D,eKCOB-COCTOﬂHMVI

—_ 2
f31 = a1 Xy +b1x31
—_ 2
f32 —ayXs +b2x32
T.e. cocTosHMe 2 HauMHaeTcs yxe C Apyrumm koaddwuumeHtamn - a,,b,, no-apyromy

Cco6CTBEHHO N BbITb HE MOXET.
MocMOTpUM, UTO Mbl UMeeM

_ _ 2 2 _ 2 2N —
f32 _f31 - f21 = a; X5 +b1x31 T A Xy - b1x21 =q (x31 - x21)+b1 (x31 - le) -

— — 2
= a4 X3 +b1x32 (x31 +x21) = a,Xs +b2x32
lMocne cokpalleHusa Ha X3y

a, :bl (x31 +x21)' b2x32

MpooomknMm angd cneayowmx NHOEKCOB-COCTOSHUA

ay = by (xyy +x3,) - byxy

ay = by (xyy +x35) - byx,s



Oanbwe

a3 =ds = Ay :bl (x41 +x31)' b3x43 - bl ('x31 +x21)+b2x32 =
:bl (x43 +x32) - b3x43 +b2x32 :bz (x42 +x32)' b3x43

bl (x43 + xsz) = b2x4z

b1x4z :b2x4z

bl = bz

Buaunm, uto koadduumeHT b octaeTcs HeM3MeHHbIM, Toraa
a :b('x31 +x21)' bxsz :2bx21
MoAbITOXNM
fo =a,x,, +bx;
21 1721 17721
a, =2bx,, (1.2)
b21 = 0
AHanorMyHoO MOXHO MOYy4YMTb AN Kybryeckon 3aBUCUMOCTH

— 2 3
le = a4, Xy +b1x21 +cl'x21

(1.3)
a, =2bx,, +3cx221
b,, =3cx,,
¢, =0

3necb U3MeHeHne KoadduumneHTa a, HeceT B cebe CMbICT NepBor NpoM3BOAHON OT (YHKLUK
f, b, - BTOpOIN NPON3BOAHOW, C,, — TPETbEN.
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Ana  MHorounewa n-cteneHn  f,, =@ @,;,X,  HOpPMyna  M3MEHEHMS  MPOW3BOAHbIX
i=l

K03 PULMEHTOB MMeeT CneayroLwwmi Bua

n
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m = A dy)

J=itl

.]! j-i
G- (1.4)
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Buanm BHYTpU BUHOMUHANbHbBIA KO3(PDULMEHT C; 24 , T.e
G EN))
d S
— i j-i
Ay = @ dpCxs, (1.5)

JjEitl
MonbiTaemca BbiBecTn dhopmyny (1.4) B obuiem Buae
d . d . d . J . .
— 1 — — 1 1 — 1 1 —
fo=a TR =fu-Jfa=a QX3 - A GnXa =aA A (3 +x5)" - x3) =

i=1 i=1 i=1 i=1

!

4 J ! P N8 J i! i g

=a al(i)(a Nl s 'xézle' - le)_a al(i)a Nl s 'x'zle' -
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Ecnu kaxpoe cnaraemoe CyMMbl @ B OAHOW YacTW 3TOro paBeHCTBa PaBHO COOTBETCTBYIOLLEMY
i=1

craraeMoMy Takol Xe CyMMbl B [Ipyroi 4acTu paBeHcTBa (3To Hazlo AokasaTtb!), To

_ é" J! joi
Gy —dAd Yy X
PSR OAR)]
nnn
d J! i
Gy = A Yy X3
e N D)!

AHanNoOrM4yHO MHOrOMepHble 3aBUCMMOCTU MOXOXe 6yayT Bblpa)KaTbCs Yepes MOMHOMUHAMbHbIE
KO3 dDULUMEHTDI.

MonyumB NponsBoAHble KO3(hdULMEHTbI, 06paTHbIMKU AENCTBUSIMU MOSYYMM NepBoobpasHble. A

m

9 k o o o
WMEHHO, ecnun (yHKUNS 2, :abl(k)x21 €CTb NnepBbIn NPOU3BOAHbLIN KO3IMPUUMEHT NCXOAHOWN

k=1

dyHKUMK f,,, TO

_8 by 4
le_ka:0k+1x21 (1.6)

rae b, = g, - cBO60AHbIV UneH PyHKUMM g, .

m
9 k o o o

Ecnn xe g, :abl(k)x21 €CTb (n- m) -blil MPOM3BOAHBLIA KO3IPPUUNEHT MCXOAHON (DYHKUNMK
k=1

So, 1O
n-m n
-8 gl(i) i 2 bl(./'""'m) j-ntm
fu=a ——ut a P (1.7)
i=1 Cj+n- m Jj=n-m+l C/
rpe gl(i) - Ha60p CBOGO,D,Hle 4eHOoB, NoJslyH4aeMbIX Mnpu I'IepBOO6paBOBaHVIVI N onpegendaembix

M3 HavanbHbIX ycnoBuii. KoHeuyHo (1.6) u (1.7) TpebytoT YTOUHEHNN U NOSACHEHUNA.

HekoTopble nosacHeHus.

3anuce f(x) - ato BCEMA mnameHeHune "ad" oT Hyna Ao f u nameHeHne "ukc" oT Hyns A0 X.
JTOro TO W He J[A0CTaTo4yHo, 4To6 yBMAETb rnybuHy u3MeHeHuin. BBoa B paccMOTpeHue
npupaweHnii "genbta MKc" n "genbTta 3" ynydywaetr cuTyaumio, HO He MONIHOCTbI, MOCKOJbKY
paccMaTpuBaeTCa OAHO €AMHCTBEHHOE npupaleHuve. Ha M3ydyeHuu TOro, YTo MPOUCXOAUT C
npupaleHmeM 1M NoCTPOeH BeCb aHanu3, Npu 3TOM OCHOBHbIE @HANIMTUYECKME XapaKTepUCTUKU
nony4yarTca Mnocne npeaenbHOro nepexoaa Hag npupaweHneMm. Ho TO Xe caMoe MOXHO
nonyunts 6e3 npenenos NpocTO BHUMaTenbHO paccmaTtpumBas W3MEHEHUA  mexay
"MrHOBEHHbIMU COCTOSIHUSAMWN" NepeMeHHbIX BeINYNH.

KameHb, cBob60AHO nMajawwuii B 3EMHOM MOMe TArOTEeHWUS, ABMXKETCA MO KBaapaTUYHOMY
3aKOHY. Mpn 3TOM OH MMEET B KaXAON TOUKe CBOEN TPAaeKTOpUWM MEHSIOLYIOCS CKOpPOCTb. Bcem
WM3BECTHbIA KBagpaTU4HbIA 3aKOH ABMXeHUS KaMHs onucbiBaeT CTAPTOBbLIE ycnoBusi. 3akoH
W3MEHEeHMUS  CKOPOCTM  Mbl  MoOnAyvYaeM TONbkO  nocne  anddepeHumpoBaHusa, 6es
avddepeHUMpoBaHNA O XapaKTepUCTUKaxX CKOPOCTUM HUYero He u3BecTHOo. Ho BBeas B
pacCMOTpeHue U3MeHeHue Mexay "MFHOBEHHbIMU COCTOSHUSAMU" ABUXEHUS, MOXHO MOYUUTb U
¢dOpMy M3MEHEeHUs CKOPOCTU, U A0Ka3aTeNbCTBO HEU3MEHHOCTU YCKOPEHUS B KBaApaTUYHOM
aswxeHun BE3 anddepeHumpoBaHus.

C vHTerpanbHbIMM XapakKTepuCcTMKamMmmn nocnoxHee. [ing Havyana Hago CyMeTb NOoKasaTb, NOYEMY
niaowasab Noa KpMBOW eCTb M3MeHeHue eé nepBoobpasHoro koadduumeHTa, HO HE MOAb3YSChb
reoMeTpuyecKkMMn UHTEeprnpeTauusMm n B pamkax 0603HAYEeHHOro B 3TOW CTaTbe CUMHTaKcuca
anrebpanyeckmx U3MeHeHUMn.



MonpobyeM nccnenoBaTb KBaApaTUUHYO yHKUMIO. MMeeM

— 2
le = a,Xy +bx21

a,, =2bx,, (2.1)

YMHOXWUM NepBOE ypaBHEHUE Ha 2 BTOpO€E ypaBHEHUE Ha X5
— 2
2le _2a1x21 +2bx21
— 2
ay Xy = 2bx21
[Mocne 3aMeHbl nonyyaem

2j‘21 = x21 (aZ + al) (22)

MoOMHOXWMM nocnegHee ypaBHEHWE Ha a,, :2bx21 N COKpaTUM MoOJTyH4EHHOE Ha X,, , NOJTy4YUM

abf,, =a; - a} (2.3)

MNMocneaHee ypaBHeHMEe ecTb GOpMysia pa3HOCTM KBaApaTOB CKOPOCTEM B KBaApaTUYHOM
OBVKEHUM.

Moao6HbIMM Npeobpa3oBaHUSMU MOXHO NONY4YUTb cneaytowme GopMmbl

2
b= Xy =[xy, Ma = S X3 - f31x221

x32x31x21 x32x31x21

(2.4)

no adHanormm wum3 CbVIBVIKVI 3TO onpeaeneHne TeKyu.l,eVI CKOpPOCTU WU YCKOpPpEHUA nMNo TPEM
KoopaAnMHaTaM n CooTBeETCTBYHOWLMM UM TPEM 3HAYEHUAM BPEMEHU B KBAaAPATUYHOM ABUMXEHUMN.

Haiigem x,,, T.e. pelwmm KkBagpaTHoe ypaBHeHne. Cpa3y BUAHO ABa BapuaHTa

Xy =Ff7, WXy = (2.5)

N3 popMynbl pa3HOCTU KBAAPaTOB CKOPOCTEM

a, =iqla12 +4bf,,

CoOoTBEeTCTBEHHO nony4yaeM ABa BapuMaHTa peleHuns

- ali\/a12+4bf21 W ox. = 2 /5
2b Y a, iqlaf +4bf,,

BTopoit BapuaHT uHTepeceH TeM, 4yTo nNpu b =0 pelweHMe KBaAPaTHOrO ypaBHEHUS  SIBHO
nepetekaeTr B peleHWe JIMHEWHOr0 YpaBHEHWs, AN 4Yero B MEepBOM BapuaHTe HYXHO
packpbiBaTb HeonpegeneHHoctb 0/0. Ho BO BTOpOM BapuaHTe TOXe BO3HMKAeT
HeonpeaeneHHocte 0/0 npu f,, =0. AHaNOrMYHO MOXHO MONYYUTb pelleHune Kybuyeckoro

ypaBHeHUs, NepeTekalollee B pelleHne KBaapaTHOro nNpyv paBeHCTBE HYJ/K0 COOTBETCTBYHOLLEro
KoadduLUmMeHTa Npu TpeTben CTENEHN apryMeHTa.

Xy =

(2.6)



Mouwem ycnoBus skcTpemyMma ana f . [onycTuMm, ulleM Makcumym B Touke (x,,f,).

PaccMOTpUM BOKPYT 3TOI TOUKM /1B PaBHbIX U3MEHEHUS X, =X, U f, =- f,,. IMeeM
S>>0 (pactét) n f;, <0 (ybbiBaer)

Torpa w3 2f,, =x,,(a, +a,) v 2f,, =x,,(a, +a,) cneayert, uto
a,*ta,>0wna,+a,<0wna,+a =-(a,+a,)

U3 a, =2bx, v a,, =2bx,, cneayer, uto

a,-a, =a,- a,

Pewws 3Ty cuctemy, nonyumm {a, >0,a, =0,a, <0} - 370 aHanor Heo6xXx0ANMMOCTWN paBeHCTBa

HYJ/110 NepBOM NPOM3BOAHON B TOUKe 3KCTpeMyMa. KOHEeYHO, 3TO He caMoe CTporoe onpegeneHue
YCNoBUIA 3KCTpeManbHOCTU. Llenbto TyT 6blN10 TOMBKO MOKasaTb BO3MOXHOCTb MOAO6HOro
nccnegosaHuma “umcromn anrebpoin”.

Tenepb NOCMOTPMM, 4YTO MOXHO YBMAETb B aHa/IOrMYHOM WUCCIegoBaHUM Kybuuyeckon
3aBUCUMOCTU. NMeeM

— 2 3
le = a4, Xy +b1x21 +cl'x21

(3.1
a, =2bx,, +3cx221
b,, =3cx,,
ch = 0

N3 BblpaxeHwit Ans a,, 1 b, nerko nNony4MTb CNeAyHoLWy0 3aMeyaTeslbHy0 3aBUCMMOCTb
2 2

by - b’ =3c(a, - a,) (3.2)

N3 KOTOPOW cnefyeT yAMBUTENbHbIA haKT

3ca, - b} =3ca, - b} = const 3.3)

MoacTtaHOBKOWM x21=3—21 B UCXoAHOE Ky6w4ec1<oe BblpaXXeHMeE nonyymMMm TaK Ha3blBaeMoe
C

npuBeaeHHoe Kybuyeckoe ypaBHeHune (6e3 kBaapaTa apryMmeHTa) OTHOCUTENbLHO b,
b} - b’ +3(b, - b)(3ca, - b})=27c" f,, (3.4)

N3 aToro cam cobok HanpawuBaeTcs BbiBOA, YTO MOryT CyLecTBOBaTb Takue Kybuyeckue
dOpMbI, Yy KOTOPbIX B MPUBEAEHHOM ypPaBHEHUM MOCTOAHHbIN KoadduumeHT (3ca, - b)) paseH

Hyno. DTMM CBOWCTBOM MOXHO BOCMO/Ib30BAaTbCA ANI9 MOUCKA peLlleHuUs Kybuuyeckoro
ypaBHeHUs. BbibpaB TaKyl 3aMeHy apryMeHTta, KoTtopas o6ecneunuT B HOBOM YpaBHEHUMU

BbINONHEHME PaABEHCTBA 3ca, =b], Mbl MONYYNM NPUBEAEHHOE YpaBHEHWE, Pa3peLLMMOoe Yepes

€INHCTBEHHbIA Kybuyeckuin paaukan. Yto v 66110 HanaeHO AN pa3HbiX BapuaHTOB 3aMeHbl
aprymeHTa. OAMH BapuaHT pelleHns C NpoBepkoin (TONbKO €AMHCTBEHHOro AeNCTBUTENbHOMO
KOpHS1) MOXHO nocMoTpeTb B Excel danne 3eq.xls, kotopbii npunaraerca K gaHHomy pdf
danny. [pyron BapuaHT peleHns C MNpPOBEPKON JAeNCTBUTENbHbIX W  MHUMbIX KOpHEeM
npeacrtaeneH B daine 3eq.nb (Hoytoyk Mathematica 5.2), 3TOT BapmaHT NoAXoAUT Takxe u
ONa  pelleHns  KBaapaTHOro ypaBHEHUS NpW  paBEeHCTBE HYJI0  COOTBETCTBYHOLLEro
koadduumeHTa.



PaccmoTpuM ypaBHeHuUe quBepTOVI cTteneHun

— 2 3 4
le =4, Xy +b1x21 +cl'x21 +dx21 (4-1)
a, = 2blle +361x221 +4dx;1
— 2
b21 _3cl'x21 +6dx21

c,, =4dx,,

N3 BbipaxeHuii ana c,; n b, nerko nonyvyaem
2 »_ 8
GG _Ed(bz - b)) (4.2)

n3 KOTOpOVI onAaATb BMAUM YOUBUTENTbHYO KOHCTAHTY
8db, - 3¢} =8db, - 3c2 = const (4.3)

JononHuTeneHO  BCMJbIBAaeT ewe oAHa 3aBUCUMOCTb  Mexay auddepeHumanbHbIMU
KoapduumeHTamm

cl - ¢! +c, (8db, - 3c¢})=4d’a,, (4.4)

c o
Mocne noacTaHOBKU x21=4—261[ B WUCXOAQHOE BbIpaXeHNe 4YeTBeEPTOMN CTENEHU MNOJIy4HaeEM

npnBegeHHoOE ypaBHEHNE 6e3 KY6a aprymMeéHTa OTHOCUTENIbHO C,

ci - ¢! +2¢2(8db, - 3¢c])+4c, (4°d*a, - ¢;)=4*d’f,, (4.5)

Tenepb ypaBHEHUE NATOW CTEMEHU

— 2 3 4 5
f21 _al'x21 +b1'x21 +cl'x21 +d1x21 +ex21

(5.1
a, =2bx,, +3cl)c22l +4d1x§1 +5ex§1
b,, =3c,x,, +6d1x221 +10ex§1
¢, =4dx,, +lOex221
d,, =5ex,,
CHOBa KOHCTaHTa
2 2 5
dy-d, —Eec21 (5.2)
Sec, - 2d} =Sec, - 2d; = const (5.3)

d
MoacraHoBkOWU X5 :5—21 npunxognMm K npuBeAEHHOMY BbIPpa>XeHUIKO 6e3 YETBEPTOU CTEMNEHU
e

dapryMmeHTa OTHOCUTEJIbHO d2

d: - d° +5d3 (Sec, - 2d>)+5d% (5% b, - 2d°)+5d,,(5°’a, - d*)=5°e* £, (5.4)



NHayKkumen MOXHO nonyuunTb obLyto dopmyny ana nogobHoro couetaHms KosdbduumMeHToB

|
n n-i-1 i+l i n. a'!
a, . -a, +Aa a noa, d,,._ ..
2(n-1) 1(n-1) ﬂ 21(n- 1)( 1(n)"1(n-i 1) (l +l)'(l’l' l l)' l(n 1)

)=n al(n)fZl (5.5)

3[eCb MHTEPECHO TO, UYTO EC/IN KOHCTaHTa B MNepBbix CKO6Kax CyMMbl 6yAeT paBHa Hy/o, TO
BbIpa)KEHME BO BTOPbIX CKOBKaxX TOXE CTAaHOBUTCSH KOHCTAHTOM, €C/IM XKE M OHa paBHa Hyso, TO
cneayloume ckobKn CTaHOBATCA KOHCTaAHTOM, U T.A4.

PaccMOTpUM NpUMepbl HEKOTOPbIX APYrMX YHKLUMNA.
1 y
O6paTHasi 3aBUCUMMOCTb, T.e. f(x) =— B CTaHAAPTHOM 3anucu.
X

1 1
le =— f31 =—, HO f32 !

21 31 X3

Ans f,, Mbl AOMKHbI 3anMcaTb TONbKO TaK
fo =a,xy, +hx2, +c,x, +
32 27732 27¥32 27¥32

T.e. OT COCTOSHUSA 2 WU3MEHeHue pa3BMBAETCA YXeE KakK CTENeHHON MHOro4YneH C uenbiMn
MONOXUTENBbHbIMU CTEMEHAMUN apryMeHTa, Mnpwm 3TOM HEUENbIX UKW OTpUUaTENIbHbIX cTeneHen
dpryMeHTa 6bITb He MoxeT (3TO AOKaXeM n03>|<e). CTpOFO roBopsa, OT COCTOAHUA 1
paccMaTpuBaeMad 3aBUCUMMOCTb TOXE U3MEHAETCA KakK CTerneHHom paa, KOTOprVI Mbl MMEEM

1 o
BO3MOXXHOCTb COKpaWEeHHO 3annCbiBaTb KaK —. 30ecb Mbl nocTtynnpyem, 4to CBOUCTBO 6bITb
X

psiAiaMn NepPBUYHO ANS BCEX 3/IEMEHTApPHbIX (PYHKUNIA U UX COYeTaHUN.

Haipem a,,b,,c,,... - Npon3BoAHble KO3DPULIMEHTDI.
2
f :f f __-L:;-L:-L:-xﬂ-}-L
2 = Ja " Ja L+ " 2 2 + a
X3 Xy Xop o Xy Xy, (X5, +x5) Xy Xy (X +xy)
X )C )C3
- 32 432 32 _ 32

—2 =
x21 le X5 (X3, +x5,)

Tea—-l b—1 c—-l
T x221, ’ x;, ’ x;v"' 6.1

BuaHo, u4TO nNepBbi MNPOM3BOAHBLIA KO3(PDULUMEHT COBMAJaeT CO 3Ha4YeHWeM nepsou
y 1 y y
NpoM3BOAHON OT QYHKUMM — B CTaHAAPTHOW 3anucu, Kak W AOMKHO 6biTb. BTOpon u
x

nocneaywuwme npon3soaHbie KO3CbeVILI,VIeHTbI OT/INYAOTCA OT CTaHAAPTHbIX (n)-x Nnpon3BOAHbIX,
T.K. OHM onpenensannucb rno-pasHoMy. Ho paabl, cocTaBneHHble U3 NepBbiX U NocneaHux, 6y,CI,YT

o . 1
coBnagaTtb, T.K CTaHAAPTHO B YJ1EHE C (n)-l/l npon3BoaHOM BCeraa nNpuUCyTCTtByeT MHOXWUTEb —' .
n:
T.e. Ha caMOM gene OTAMYUMN HET, U NO CyTWN pe3ynbTaTbl AAHHOIoO cnocoba paCCMOTpEHNA
dJYHKLlMVI BCeraa 6y,CI,YT MONTHOCTbIO COBMNaaaThb C pe3yJ/ibTaTaMn CTaHAAPTHOIO aHasin3a.



Hanee paccmoTpuMm dyHkumo f(x) = \/;

S = Xo Sa =/ X3

— 2 3
f32 = a,Xs; +b2x32 +czx32 t..

X

_ — [ — / — 32 _

f32 _fsl - le = A K31 T AKX T Xy +x21 AKX T -
N X3 T Xy Fq/xy

2 2 3
—_ Y X3 T v S - (VX3 + x5 +34%y) _
> 7=
24/ %y, 2\/ X1 (\/ Xy T X5 +4 Xy1) 2\/ Xo 8x21\/x21 szl\/le (\/ Xy tX5 +4 Xy1)

3HaunT a, -1 b, = _ c _ (6.2)

s Uy - ) 2: 5 )
2\1x21 szl\/le 16x21\1x21

Tenepb paccMOTPUM nokasaTenbHyto dyHkumo f(x) = A"
— X p— X
fZI_AZIIf‘:“_AM
fo =a,xy, +hx2, +c,x, +
32 27732 27¥32 27¥32
j;z :j;sl - f21 :Ax3l - szl e Ax3z+x21 - szl :Axm (Axsz - 1)

Tk AT = paid 4 X0 A (x, In 4)* L In 4)° .

I! 2! 3!
ox,InA (x,InA4)°  (x,InA)’
TO f32 =A™ ( 321' + 732 5 ) 432 3 ) +..)
2 3
n az = AXZI lIlA ) b2 = AXZI (ln;) ’ cz = AXZI (1n31'4) 9 e (6.3)

MocMOTpUM Tenepb Ha CRoXHY PyHKkumo f(g(x))
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T.e. BMAHO, 4YTO MNEpBbIN NPOU3BOAHLIN KOIPDULMEHT CNOXHOW QYHKUMM onpenensercs
aHanorMyHo CTaHAAPTHOW NPOU3BOAHOM CcnoxHol dyHkumMn f(g(x))g(x):

a,a: (64)



B 3aknoueHue 0TMeuvy, 4YTo AaHHbIW cnocob aHanula npunogHuMmaeT uHdopMaumio n3 rnybuH
TpeyronbHuka [lackans. Bcé BblleU3NOXEHHOE T[OJly4YeHO Ha OCHOBE M3HaudanbHO
NOCTYINpOBaHHOro nonoxeHms,, 4yto COCTOSAHUE wMeHswowencs BennuuHbl (dyHKUKUNK,
aprymeHTa, koadduumeHTa) n eé USMEHEHUE uMeloT pa3nnyHyto abcTpakTHyo (usnyeckyto)
npupoay, W nNo3ToMy 0643aHbl y4yacTBOBaTb B anrebpanyeckoM CUHTAKCUCE B Pas/IMYHbIX
0603HaueHnsx, B KOTOPbIX AO/MKHO ObiTb 4YeTKo akueHTuposaHo, 4to WU3MEHEHWE ECTb
PASHOCTb MEXAY ABYMA COCTOAHUSAMW. MMpu nopaobHOM pacCMOTPeHUM BHYTPEHHUeE
B3aMMOCBA3M Mexay MeHsawwummca auddepeHumanbHbIMU XapakTepUCTUKaMU  CTaHOBSATCSH
Npo3payHO OYEBUAHbIMW.

MHe noackasanu Ha ddopyMax, 4YTO aHanOrM4YHbIi 4YUCTO anrebpanyeckmin noaxod K
pacCMOTpeHuio PyHKUMI npeanpuHuMan JlarpaHx B ero «Teopuu aHanuTUYecKmX yHKLUR»,
1797, HO OH NMONb30BaANCS CTaHAAPTHbLIM CUHTAKCUCOM, HE OTAEeNSAS COCTOSAHUSA OT U3MEHEHUN, U
OH He cMor usbexaTtb 06HYyNeHUs npupaLleHui.
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