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1. Ileap paGoThl

3akpellienre 3HaHuil 1o Teopun OudypKaluit B 0JJTHOMEPHBIX OTOOPaXKEHHSIX
IyTeM PeIeHns] TECTOBBIX 3a/1a4.

2. VcTOMYMBOCTH M TUMEPOOJIMIHOCTh HEIMOJABUKHBIX TOYEK U
IIUKJIOB

e 1. MbI ropopusin Ha TIPEJBIYIITUX 3aHATHAX O OUMYPKAIMIX HEMOJBUYKHBIX
TOYEK OTOOparKeHui

LTg+1 = F(CL, xk‘)a
3aBUCSITIX OT OJJHOIO [APAMETPA, .
e 2. HenmoasmKnyio TOUKy HAXOIUM U3 yCJIOBUS
x=F(a,x) wm F(a,z)—z=0.
AHAJIOrMIHO, IUKJI ¢ IEPUOJIOM 1M YJIOBJIETBOPSIET YPABHEHUIO:
r=g(a,r), wwm gla,x)—x=0,
e

gla,z) = F"(a,x) = F(--- F(a,x)) -

A\

—

v~
m

Tora neprojmaeckoit opbute ¢ neprogom m (IUKJIY ¢ TEPUOJOM M), COCTO-

SIIeil U3 10CJIeJ0BATEJIbHOCTH PA3JIMUHbIX TOYeK T, T1 = F(a, ), T2
F*(a, ), ..., Tm = To OYIET COOTBETCBOBATDL 1M HENOJBUKHLIX TOUEK OTO0-
parKCeHUSL:
Tpt1 = g(a’7 .fE'k), g(aa .’ﬁ) - F(F< o F(a’7 ZC))) e Z
m

e 3. HenosBrmKHbIe TOUKY /IUKJIBI JETATCS HA THIEPOOTUICCKIE U Herumnepoo-
JINYECKHeE.

o 4. T'unepbosinueckast HEMOJBUKHAS TOUKA Ty = F(a, T,) ycroiiuusa cornacHo
TeopeMe 1, Korma

OF (a,x,) <1 <:)_1<8F(a,x*)

ox ox +1



1 HEyCTONYNBa, €CJIN

‘8F(a,x*)

> 1.
ox

e 5. ['unepbosinyeckuil UK C IEPUOJIOM 1 YCTOWUUB, KOIJIA

OF(a,x1) OF(a,xz)  OF(a,xm)
oz ox o Ox

<1

nJin

— < 1.
ox

ﬁ OF (a, xy)
k=1

HamomunMm, 9TO IUKIIY ¢ HEPUOJOM M OTBEYAET 1M HENOJBUXKHBIX TOUYEK
X1, L2, ..., Ty OTOOPAYKEHMUS

Lh+1 = g(avxk)7 g(aax) - F(F( ' °F(CL,$)) ' )

N

\—

v~
m

6. Besuuunbt p u py,

_ OF(a,x,) B - OF (a, 1)
P o bpm= ;};[1 Ox

Ha3bIBAIOTCA MYJIBUITJIINKATOPaMN HeHOrZI;BI/I)KHOﬁ TOYKUN Ty U IIUKJIa C IIE€PUO-
AO0M T, COOTBETCTBEHHO.

7. HeoOxoumo oOpaTuTh BHUMAaHUE Ha TO OOCTOSATEIHLCTBO, UYTO HEIOIBUK-
Hasi TOUKA T, OTOOpaykeHus ryy1 = F'(a,z)) ecTb MUK ¢ nepuogom m = 1.

8. HemnomsuxkHast Touka T, HaA3bIBAETCs] HErMIIEPOOINIECKON, eciin

OF (a,x) e OF (a,x,) - OF (a,xy) _
Ox Ox ox

MHade T, — IUIepOOIMICCKas.

9. luki x1, Ta, ..., Ty, C HEPHUOJOM M HA3BIBACTCS HEIMIIEPOOJIMICCKUM, €CJIHI

FrOF(a, x| L OF(a,m) T OF (a0, 28) _
H ox _1<:>H ox =+l H Oz -

k=1 k=1 k=1

nHa4e — FI/IHep6OJII/I‘{eCKI/IM .



(a) (0)

Puc. 1. My.TIbTI/IHJIIII/IKaTOpr HeFI/IHep6OJH/I'-IeCKI/IX HEIOABUZKHBIX TO"IGK/I.LI/IKIIOB

e 9. VcTOYMBOCTH HErUNepOOJIMICCKUX HEMOJBUXKHBIX TOYEK OIpeJIe/IsieTcsi
TeopeMoit 2 u TeopemMoit 3.

e 10. /IokazaHo, 4To KaHjuTaTaMu Ha TOYKU OUQYypKaIUU sABJILIOTCH T€ 3Ha-
YeHus mapaMeTpa @, IPpU KOTOPLIX HETOJBUKHAA TOUKA WU K OKa3bIBa-
I0TCsl HETUTepOOJIMIEeCKUMHU.

3. 0630p 6udypkaiuii HEIMOABUKHBIX TOUYEK /IIUKJIOB

Ilepexoaum K KpaTkoMmy 0030py OudypKalinii, KOTOpble Mbl U3YUWJIH, OIIYC-
Kasi TIPU TOM JieTaJin OudypKaIMOHHOIO aHaJI13a.

3.1. KACATEJIbBHAYA BUO®YPKAIINA

e Kacarenbnasi Oudpypkalust, Kak Mbl y»Ke 3HAEM, CBsI3aHa, C HapyIlIeHUEM
YCJIOBUSI TUTTEPOOJMIHOCTH, KOTJIa MYJIbTUILINKATOP HEITOABUYKHOM TOUKHU 00-
pamaercs B +1:

Takum 0Opa3oM, ycjioBUe HAPYIIIEHUST I'UIIEPOOJIMIHOCTH

z, = F(a,x,), % =41
x



MOXKHO pPacCMaTpUBaTh KaK ypaBHEHHE OTHOCUTEJIHLHO OUdYpPKAIMOHHOIO
3HaYEeHUs IIapaMeTpa a.

MoyiesibHOE OTOOpazKeHusi Jiist OLUCAHUS KacaTeJbHOol Oudypkaiuu (HOp-
MaJsibHas Gopma):

Tpe1 = Fa,2), Fla,z) =a+z+ 2%

OrobpazkeHne UMeeT JiBe HEIOJBUXKHbIE TOUKU IIPU OTPUIIATE/ILHBIX 3HAUe-
HUSAX ITapaMeTpa a:

r]=—vV—a, x5=+vV—a, a<0.
[Tpugem x] ycroitamsa, Korjia

—1<a<0.

Henogsmknast Touka ] — y/—a CTAaHOBUTCS HETWTIEPOOTMIECKON € MYJIBTH-
mmkaropoM +1 npu a = 0.

Bropas HenoJiBuKHas TOUKa T5 = ++/—a HeycToiuuBa i Beex a < 0, HO
CTAHOBUTCS HErUIIEPOOINIecKoit ¢ MmysbTuiinkaropom +1 npu a = 0. Takum
obpa3oM, 1ipu OMQYPKAIMOHHOM 3HAYEHUM [TapaMeTpa

a=20.0
cyliecTByeT HerniepOoJsindecKas HelloABUKHAS T, = T] o = 0 ¢
k)

or(0,0) 41 OF?(0,0) 50

ox ox?

CureJoBaTeIbHO, T4 TOJYYCTONINBA CJIEBA, .

Ha puc. 4 npusejienbl OudypKalmoHHas U UTEepalMOHHbIE JiMarPaMMbl UJI-
JocTpupyionme oudypKalnuoHHi Iepexo/.

[Tpu —1 < a < 0 cyiiecTByIOT JiBe HENOJBUXKHBIE TOUKH, OJ[HA U3 KOTOPHIX
ycroituusa (7), a jpyras — neycroiiuusa (x3). B rouke 6ydypakiun a = 0.0,
KOT/JIa MYJIbTUTLINKATODBI

OF (a,x7) B OF (a,x3)
ox N ox

obe HeloJIBUKHbIE TOUYKKU cjuBatoTest 1pu a = (0, a 3aremM uCyYe3aroT 11pU

= +1,

nepexojie uepe3 budypkanuronHoe 3HadeHue B obsacthb 3Hadenuii a > 0.0.
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Puc. 2. Kacarenpuas 6udypramus. (a) Budypramuonunas guarpamma. (6) o 6udypkannu
a < 0.0. (B) B rouke 6udypranuun a = 0.0. () Ilocae 6udypranuun a > 0.0

3.2. CynepkputmyecKas BuUjJooOpa3Hada oudypKanum

CymectBytor jiBe Mojudukamnyun: cyOKpuTuIecKast u cyrepkpurudeckast. Bu-
JoobpaszHast budypKanusa TakxKe CBsI3aHa ¢ obpallleHneM MYJbTUILINKATOpa B +1.

Haunewm ¢ cynepkpurnaeckoro Bapuanta. MojgeabHoe oToOpaskeHust JIjist OIH-
canust Oudypranuu (HopmasbHas GopMa):

tie = Fla,ap), Fla.x) = (1+a)z — o

ITpn a < 0 orobparkeHue MMeeT eIMHCTBEHHYIO HEMOABMKHYIO TOUkKy x] = 0, a
npu a > 0 mOSIBJIAIOTCS ermie JiBe: x5 3 = £4/a, a > 0.



Ecan
—2<a<0,

To ] = 0 ycroituusa.
ITpn a > 0 HenmojBMrKHAsT TOYKa T] TepsieT yCTONYIMBOCTH, HO TIOSIBJISAIOTCS
emie JiBe: Ty 5 = £+/a, Koropbie ycroiunsbl, korya 0 < a < 1.
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Puc. 3. Cynepkpurnveckas BuaoobpasHas oudypkanus. (a) Budypkannonnas auarpavma.
(6) o 6udypkanuu a < 0.0. (8) B Touke 6udypramuu a = 0.0. (r) Hocae 6Gudypkannu
a>0.0

B rouke a = 0 ¢ymecrByoT ycTORUNBBIE HEMUIIEPOOJIMIECKIE HEIIOIBUXKHBIE
TOUKU T} = Z55 = 0 ¢ mynpTunukaropamu +1. [Ipnyem, kak MOKHO BUJIETH U3
rpaduka Gynknun F(a,x), npoussojnbie B Touke dudypkanun a = 0.0 paBHBI

J0F(0,0) OF2(0,0 OF2(0,0) OF3(0,0)
T:—'_l’ WZO.HOCKOHBK}’T:OHW:—6<
0, To HerunepbosMUECKMe HENOJIBUKHBIE TOUKM ] = X33 = 0 acunroruveckn
YCTOMYNBDI.

Takum obpazom, ecin —2 < a < 0, To orobparkeHue UMeeT €JIMHCTBEHHYO
IUTepoboIMIecKyo yCTONINBYIO HEMOABUKHYIO TOUKy 2] = 0.
OF (a,x7)

=1 .
o7 + a crpe

IIpm yBenudenun mapamerpa a MYJIbTHILIAKATOD



0F(a,z7)

murcs K +1. [Ipu a = 0.0, rae = +1, nenojBnkHas Touka r] = 0 cra-

ox
HOBUTCs Herunepboandeckoit. I1pu nepexone depes touky oudypxaiun a = 0.0
* o o aF(a'7 IT)
HemoJIBMKHas ToUKa ] = 0 CTAHOBUTCS HEYCTOWYNBOI € B > +1. Ilpn
x

9TOM BO3HUKAIOT JIBE HOBBIE HETOJBUKHbBIC TOUKH T3 = ++/a, xoTopble ycToii-
qUBBI B JManasone n3Menenus mapamerpa 0 < a < 1 (em. puc. 3). Kak moxno
BUJIET U3 pHUC. 3(a), budyprayuonnas duazpamma HanoMuUKaem 6uab, 0mKyda u
caedyem Hazsanue budyprayuu.

3.3. Cyb6kpuruydeckas Bujioobpa3Has oudypkarms

Kak Mbl roBOprIIN paHee, CyIIecTBYIOT U APYroii BApUAHT, KOTOPLIH Ha3biBa-
ercst cyOKpuTuieckoit oudypkarmeii.
MojiesibHoe oTobparkeHust st onrcanus budypkain (HopmasibHast popma,):

T = Fla,zp), Fla,z) = (1+a)x + 2>, (2)

IIpn @ < 0 oroOpakeHne mmeer TPU HEHOABMKHBIE TOUku ] = 0, 255 =
. fo—
++—a, aupu a >0 —ouny: z7 = 0.
O06nacTh yCTOMUNBOCTH TUIEPOOTMIECKON HEMOABIKHON TouKN 2] = 0 ocTa-
eTcst Oe3 N3MEHEeHUsT:

—2<a<0.

OZHaKO CHUMMETPUYHBIEC HETOJIBUXKHBbIE TOUKN T55 = £/ —a tpn a < 0
HEYCTONYUBDI.
Korpa a = 0 cuMMeTpuvHble HENo/IBUKHbBIE TOYKH cauBatoTed ¢ x] = 0:

* %
] =253 =0

U CTAHOBATCH HErMIEPOOJIMUECKUMU C MYJIbTUILINKATOPOM 1.

Henonsu:xnasa Toduka, KaK W paHee CTaHOBUTCSA HeycToiumBoit mpu a > 0.
Opnako neycroitunpbie x5 3 = +v/—a, a < 0 npu yBeJMICHUN @ <«BJIMNAIOT> B
2] = 0 1 ncyesaoT Npu CMEHe 3HaKa @ C «MUHYCa» Ha <ILJIIOCY.

Kak MoxHo Busiets u3 rpacduka dyukiuu F(a,x) (puc. 4), TIpon3BojHbE B

F(0,0 0F2(0,0
touke oudypxamun a = 0.0 paBHbBI M = +1, # =

ox ox?
OF3(0,0)

3 =6 > 0, To npu a = 0.0 HerunepboINIECCKIE HEIO-
x

JIBUKHDBIC TOUKU X] = X5 3 = 0 HEyCTONUUBBI.
)

[Tockombky
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Puc. 4. Cybkpurnueckasi Buioobpasnasi 6udypkanus. (a) Budypkanunonnas muarpavma. (6)
Ho 6udypkarmuu a < 0.0. (B) B Touke 6udypranun a = 0.0. (r) Iocae 6udypkamuu a > 0.0

3.4. Tpanckpuruieckasa oudypkarus

Tpanckpurnieckast Oudypkaius cBszana ¢ odOpallieHueM MyJibTUILIMKATOPA
B +1.

4. MopgeabHOe oTOOpakeHnud JJid OonucaHus omdypKammm
(HopmasibHasi popma)

Tpp1 = Fla,2), Fla,z) = (14 a)r — 2% (1)

10



OTrobpazkenne UMeeT JIBe HeIOIBUKHDBIE TOUKIA:
r1=0, z;=a.

HenojBurknast ToOuKa &) yCTONIMBA, KOIJIA:
—2<a<0,

x5 yCTOWdMBa, KOTJIa
0<a<?2.

IIpu Bapmanuu a HENOJBUKHAS TOUKA X] CIUBAaeTCd ¢ T5 U 00e HeloBUKHbBIE
TOYKM CTAHOBUTCS HermmnepoOosmdecknMu ] = o5 = 0 ¢ MyJabTHIIINKATOPOM +1
B Touke a = O:

Ha puc. 5 npuBejieHbl JuarpaMMbl, HIJIIOCTPUPYIONIAe OUdypKAIMOHHBIH T1e-
PEexo/I.

IIpu —2 < a < 0 orobparkeHue uMeeT JiBe HEINOJIBUXKHbIE TOYKHU, OJIHA W3
KOTOPBIX ycroitunBas x] = 0, a Jpyras x5 = a — HeyCcTolunBas.

[Ipn ysennuennn napamerpa a 00e HENOJBUKHBIE TOUKH T 5 COMMKAIOTCA.
OF (a, ] 5)

ox

= 1 £+ a = +1 HenoaBUKHBIE TOUKU T 5 CAUBAIOTCH, a

[Ipu 5TOM 008 MYJIBTHILIUKATOPDI =1+ a crpemarca K +1. B Touke

OF (a,z}
a = 0.0, rze M
x
rpacduk Gyukiuu F(a, ) Kacaercs GHCCEKTPUCH Y = .
IIpu a = 0.0 nenogsuxKHbIE TOUKHN 2] 5 = 0 CTAHOBATCA HErMIEPOOINIECKUME
C MYJIBTUIINKATOPOM 1, 1nnpuiem
0F(0,0) OF?(0,0)

=41, —1 72 —=_-92<0.
ox +h Ox2

Cnenosarennuo, B Touke Oudypramuun a = 0.0 cymecTByer mosyycroianBasi
clipaBa HerunepOoJiMdecKas HeNoJBMKHasd Touka ] = x5 = 0. IIpu nepe-
xozie 4depe3 Touky Omdypkammu a = 0.0, T.e. Ipn cMeHe 3HaKa Mapamerpa C
«MHEHYCa» Ha «ILTOC», HEMOJBUAKHbIC TOUKH 1], «oOMenuBatoTcsa» (“exchange of
stability”) ycroituupocrbio: ] = 0 craHOBUTCS HEyCTORYMBOIL, a T = a — yCcToii-
anBoii  (puc. 5).

4.1. DBudypkanusa yaBoeHUd Mepuoaa

Budypkaiiyst yjiBoeHus 11€projia CBsi3aHa ¢ oOpallleHueM MYyJIbTUILIMKATOPA
B —1. CyImecTByOT JiBe MOAMMDUKAINN: CYIIEPKPUTUICCKAST U CYOKpPUTHIECKAs.
Nzydnm cynepKpuTudeckyto OudypKauio yJIBOCHUS MepUoJIa.

11
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Puc. 5. Tpanckpurnuaeckas 6udypraius. (a) Budypkanuonnasa nuarpammva. (6) /1o
oudypkanun a < 0.0. () B Touke 6udypkamuu a = 0.0. (r) [ocae 6udypkanuu a > 0.0

Mojesbroe oTobpaxkenusi Jijist onucanust oudypkannu (HopMasbHas Ghopma)

T = Fla,zp), Fla,2)=a—1x— 2% (1)
OrobparkeHne uMeeT JiBe HEMOABUKHbIE TOUKMU:

r;=—14++v14a and 25=-1—+V1+a, a>-1.0
Henoxsurknast Touka o] ycTounBa, ecjiu

—1<a<0.

12



Henonsuzkuas Touka x] = 0 CTAHOBUTCA HETUTEPOOTMYECKON € MYJTBTUIITIKATO-
poMm —1 nipu a = 0.0:

OF (a, x}
M =—1<a=0.
Ox
Takum obpazom, a = 0 ecrb OudypKalmoHHOE 3HAUEHHE THapaMeTpa. Bropas
HeroJIBM2KHas Touka T35 = —1 — /1 4+ a HeycroitumBa ajis Bcex a > —1. 3a-
METHUM, YTO MYJIGTUILIMKATODP HENOJBUXKHON TOYKM ] B Touke @ = —3/4 paBen:
*
OF (a,x7) _0
Ox
CaieJloBaTeIbHO TIPU TIepexojie depe3 a = —3/4 xapakTep CXOuMOCTH OPOUTHI K
x] Mensiercs. [Ipn
—l<a<-3/4

[IePEXO/IHbII IPOIECC MOHOTOHHDIN, & IIpU
—3/4<a<0

— KoJie0aTe IbHbII.

Takum obpasoMm, npu —1 < a < 0 orobparkeHue UMeeT YCTONUIUBYIO THUIIEP-
OOJIMYECKYI0 HEMOJBUKHYIO TOUKY X}, mpudem, ecin —3/4 < a < 0, To 3HaK
MYJIBTAILIAKATOPA OTPUIATEIHLHDIA.

Korya napamerp jlocruraer 3HadeHuss @ = —1 HelojBUKHas TOYKa X] CTa-
. OF (a,x7)
HOBUTCS HEIMIEepOOJIMUECKOl ¢ MyJIbTUILIMKATOPOM o —1. ITockosbKy
x
npousnojiHas IIBapia
. OF3(0,27) 3 [OF2(0,23)]
SF0,2)) = —————~ - | ————=| =-6<0,

ox3 2 ox?

TO x] acuMmnrorndecku ycroituusa. Ilpu a > 0.0 HenojBuKHas TOYKa ] CTaHO-
BATCA HEYCTONIUBOM.

IIpu @ > 0 TpaekTOpUs HAUUHAET yIAJATHCA OT ] KojebaTenbHo. Kak Mox-
HO BUJIeTh u3 puc. 6(B), TPAEKTOPHUS CXOJUTCSA K YCTOHIMBOMY IHKJLY C EPUOJIOM
2, T.€. IIPOUCXOJUT YJIBOCHU [IePUOJia KoslebaHuil (HEIOBUKHAS TOUKA — ITO IIUKJI
¢ mepuogiom 1) !

Ongrako, ecav MbI OyIeM CIeIUTh 3a TPAEKTOPHed depes KarKible JIBe WTe-
paiuu, T0 OHa Oyjuer cxoauThesd Jnbo K ojgHoMy xp = F(x9) mim k apyro-
My z2 = F(x1) snementam tukna (puc. 6 (B)). B stom caywae xp # F(z1),

13
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Puc. 6. Cynepkpurndeckas 6udypkanus yasoenns nepuoga. (a) o 6udypkanun a < 0.0. (6)
B rouke 6udypkanun a = 0.0. (B) [ocse 6udbypranuu a > 0.0

xy # F(x9) m 2y = F?(x1), 29 = F?(x5). Torga ropopdar, 4to xi, Tz — €CTh
IEPUOJINIECKIE TOYKU C IIEPHOJIOM 2.
Paccmorpum Bropyio nrepaiuio dbyuxiwn F(a, x):

i1 = Qa, ) = F2<a7$k>7
Qa,z) = F*(a,x) = F(F(a,z)) =a — (a — v — 2%) — (a — 2 — 2°)%.

Henonpmkubie Touku orbpaxkenus Q(a, x):
a—2—(a—z—2%)—(a—x—2%)°=0.

DTO ypaBHEHME NMeeT JeTbipe KOpHs. /[Ba KOpPHS OTBEYaloT HEMOJIBUXKHBIM TOY-
KaM HCXOJIHOTO oTobpaskenus X1 = F(a, ), a nBe gonosnureababie npu a > 0,
KOTOPbBIE HE SIBJISIFOTCsI HEHOJBUKHBIMU TOUYKaMu i1 = F'(a,x), orBedaror 1uk-
ay nepuopa 2. Torja merunepbosmieckas Hermo/iBuzkKHas Touka ] = 0 npu a = 0
¢ MyJIBTHJIHKATOPOM — 1 Jiist mexoaoro orobpaxkenus F'(a, x) ects Herumnepbosu-
yeckasi HEMOJIBUYKHAS TOUYKA C MYJIBTUJIMKATOPOM +1 Jiist JIBAXK bl ITPOUTEPUPO-
BanHoro orobpaxkenust Q(a,z) = F(F(a,x)):

ox
Yreepxkaenune. Eciu 6 ucxodnom omobpasicenuu xpyy = F(a, ) npoucxo-

dum bugypravua yosoenus nepuoda, C8A3GHHAA ¢ 00PAULELHUEM MYALTIUNAUK G-
mopa 6 —1, mo 6 deastcdv. npoumepuposarrom omobpasicenuu Ty = Q(a, rk),
Qa,z) = F*(a,z) = F(F(a,z)) umeem mecmo suroobpasnan Gudyprauus
(pitchfork), ceasannasn ¢ obpawenuem mysvmunauramopa 6 +1.
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Puc. 7. Cynepkpurndeckas 6udypkanus yasoenus nepuoja. (a),(c) do udbypranun a < 0.0.
(6),(d) B rouke 6udypramuu a = 0.0. (B),(e) ITocsae 6udypkamun a > 0.0. (f)
bBudypranuonnas quarpamMmma, WLTIOCTPUPYIONas OeCKOHEYHbIH Kacka s Oudyprarmit
YIABOCHUS TIEPUOIA

5. 3amaHme Ha JJabopaTOpHYIO padboTy
Bamaua 1

HaﬁﬂI/ITe HEIIOABU2KHbIE TOYKHW M OTBCYalOIIUE UM MYJIbTUIIJIMKATOPBI 0T06pa>Ke—

15
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1 = Fla,zg), k=0,1,2, ...,

F(a,z) = a — 2°

31ech a — mapamverp. Vcrnomb3yst 3TOT pesysbTar, BHITOJHUTE KATeCTBEHHBIH aHa-
JIn3 KacarebHol budypkaiuu u OudypKaiuu yJBOCHUs 1IEPUO/Ia.

Baada 2
[TocTpoiiTe rpacduk GyHKIHI
g(aa .T) - F(F(a7x))7 F(CL, I) = a— xQ

IPU pa3IMYHbIX 3HadeHudax napamerpa a. Omumure TpancdopMannio rpadpuKos
g(a,x) u F(a,x) B okpecTHOCTH TOUKM OH(YpPKAIUKU YIBOCHUST MEPUOJA HEIO-

JIBUKHOM TOUKU OTOOPasKeHUSI:
2
1 = Fla, ), F(a,z)=a— 2"

YKaXKATe 3JIeMEHTHI ITUKJIA, ¢ TEPUOJIOM 2 TTocIe OndypKalnuu Ha TPapruKe JTBaXK TbI
npoutepupoBannoit hyukiwu gla, ) = F(F(a,x)).

Bajta4a 3
[Tokaxxkure, 9To eciim oroOparkeHne
Tr1 = F(xr)
IMeEeT HeTHIepOOINIeCKY0 HEMOIBIKHYIO TOUKY Ty C MYJLTUILIHKATOPOM —1:
F'(z,) = —1,
TO BTOpasi UTEPAIUSI 3TOIO OTOOPAYKEHHUsT
8(z.) = F(F(x.))
00J1aJ1aeT CJIeIYIONUMI CBOMCTBAMIE:
o o'(z,) =+1;
o g'(z,) = 0;
o ¢"(x,) =25F(x,), rne

SP(2) = F"(z) 3 {F”(m)r

T OF(z) 2| Fl(x)

— npouspogHas LIsapia.
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Baaua 4

Vcnonb3yst pe3yabTaT 3a1adu 3, MOKaXKUTe, YTo OudypKaluy yaBOCHUs IIe-
pPHO/ia HEIIOJIBU2KHOM TOUYKHM OTOODPaKEHUsI

LTp41 = F(a’axk‘)u F(CL,.T) — CL(ZL‘ - $2)

OTBEYaeT BUJI00Opa3Has OMQypKaIus HEIOBUKHON TOUYKHM JIBAXK/bI ITPOUTEPHU-
POBAHHOI'O OTOOPAYKEHSI

Tpp1 = gla,zp), gla,r) = F(Fa,z), F(a,z)=a(r—z%).

IIpoBepbTe ycioBue BuioobpasHoii Oudypkamuu. 1o MoXKeTe cKaszarb O 3HaKe
npousBognoit [IIBapiia?

Bajiada 5

Haitjijure 3nadenust napamerpa a, oTBevalonne KacarejbHol oudypkamuu u
OndypKaIuu yABOCHUS IEPUO/Ia HEIOABUKHON TOUKNA OTOOPAXKEHUS
_ 4
Tht1] = Q — T
Basta4a 6

Haiture 3Hadenue mapamerpa a JJjis CyIepKPUTHIECKON BUIOOOpa3HON O1-
dypKaIuu HemoBUKHOM TOUYKH O0TOOpaKeHUsI

3
Tk4+1 = AT — Ty,

z0o0pasure urepalnoHHbIe JHarpaMMbl JI0, B TOUYKE U 10cIe OudypKalim.
[Iponenaiite Toxke camoe Jijisi CYOKPpUTUUIECKON BUJI00Opa3HOil OudypKaiuu,
paccMoTpeB oToOparkeHue

Tht1 = ax) + a:%
Bajiaua 7

Haﬁ,ZLI/ITe HEMOJBU>KHbBIC TOYKN M OTBEYAIOIINE MM MYJIbTUIIJINKATOPbI 0T06pa>Ke—
HUA

Ty = Fla,z), k=0,1,2, ...,
F(a,z) = ax(1 — x).

31ech a — napametp. Mcrnoan3yst 5TOT pe3y/abTarT, BHITOJHATE KAUeCTBEHHbIN aHa-
JIN3 TPAHCKPUTUIECKON OuypKaIn.
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5.1. Ilopamok BbIIOJTHEHUsS PAOOTHI

e 1. lzyuure Teoperndeckuii MmaTepuall 110 OudypKanmusMm 0JHOMEPHBIX OTOO-
payKeHUil ¥ METOJMKY KAadeCTBEHHOTO aHajm3a (CM. TaKKe MEeTOJHYECKUe
yKasaHus K MPEJIbIIYIINIM JabOpATOPHBIM paboTam).

e 2. Pemmmre 3amaun 1-7, UCHoONb3ysd MHCTPYKIWH, IPUBEJICHHBIE B METOIAIE-
CKUX YKa3aHUAX K IIPEJbLIYINUM JadOPaTOPHLIM paboTaM.

e 3. Odopmure order 10 JabopaTopHOit paboTe.
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