AEKLJHA # 02
HCCAEJOBATEABCKAA ITPOTPAMMA
JHHAMHKA: KAACCH®HKALIHA 3AJAY

§ 2.01 OcnoBubie 3azaun TeopHH ZHHAMHYECKHX CHCTEM

€@ OcHoBHble TUMbI 3aZlad HEAMHEHHOH AWHAMHKH BbIIEASIOTCS TI0 AHAAOTHH C
3a7a4aMH Te€OPUH KOAebGaHMH - TEOPHUM PEryAspPHOTO JABM2KEHHsA. | aKUMH ABASIOTCS:

1. 3adaya Kowu: no 3alaHHOMY Ha4YaAbHOMY COCTOSIHHIO 55(1‘0) IIpH 3aJaHHbIX
napaMeTpax d HaWTH 3aKOH JBHKEHHUS f(l‘) ar t > 1. O6braH0 NpUHUMAIOT ty = 0,
a HayaAbHOE€ COCTOsIHHE 55(1‘0) = )?(0) Ha3blBalOT HAYAADHDBIMH YCAOBHIMH.

2. UccnedoeaHue ycmoliqyueocmu OeU)KeHusl. (DszLaMeHTaJ\bHoffl Xa-
PAKTEPUCTUKON JAHHOTO JBHUKEHHSI )?(l‘) SIBASIETCSI €70 YCTOHYHBOCTD, OTIPEJENIO-
asi Ka4yeCTBEHHBIM XapaKTep B3aUMHOIO ITOBEAEHHs] ABH:KEHHUM ¢ OAMSKHMHM HavaAb-
HbIMHM ycAOBUsIMH. B uacTHocTH, pemenve 3agzauu Komm aas gamHol zuHamuveckoi
CHUCTEMbI IPAKTHYE€CKU LEHHO, TOAbKO €CAU HU3BECTHO, YTO MaAble BapuHallid HadaAb-
HbIX YCAOBHM MaAO H3MEHST 3aKOH /[BHKEHHs] UAH OTZEAbHbIE €0 XapaKTEPUCTHKH.
B Teopuu xonebaHul OCHOBHYIO pPOAb UrpalOT CAEAYIOIIHE JABa OIPeJeAeHHs YCTOHYH-
BOCTH.
€ /Ipuxenue f(f ) ycromunso no Nanynoy, ecxu 8> 0 [ @) TaKoe, 4TO U3
‘55(0) —f'(O)‘ <0 mpu [t caeayer ‘f(t) —f'(l‘)‘ <¢&. Ilpu ycroitunsom no Asanynosy
JBUKEHUH (as3oBble TOYKH, OAHM3KHE B HadaAbHbIH MOMEHT BpPEMEHH, OCTAHYTCS
OAMBKHUMH BO BCeé MOMEHTHI.

€ /Ipumxenue f(f ) O0pPGHTAABHO YCTOHYHBO, €C\U g> 0 @ @) Takoe, 4YTO W3

<g. Ilpu op-

‘55(0)—)?'(0)‘ <0 npu ¢ ars mexoroporo t' caeayer ‘f(l")—f’(l")
6UTaAbHO YCTOHYHMBOM /IBH2KEHHM (Da30Bble TOUKH, GAU3BKHE B OZHOM MecTe ()a3s0BOTO

IIPOCTPAaHCTBA, OCTAHYTCs OAMBKHMMH H BO BceX APYrux MeCTaX.

3. UccnedoeaHue cmpykmypbi ¢ha308020 npocmpaHcmea. [ra as-
TOHOMHDbIX CHCTEM C q)I/IKCI/IpOBaHHbIMI/I 3HAaYE€HHAMU IIapaMETPOB OIIPEJEAEHHUE CTPYK-~
Typbl (pa30BOro IPOCTPAHCTBA CBOJAUTCS, B IEPBYI0 ouepeZb, K BbIJEAEHHIO OCOOBIX
(MCKAIOUHTEABHDIX) (Pa30BbIX TPAEKTOPHUH.

‘ 3.1. COCTOSIHI/IC ,Z[,I/IHaMI/I‘*IeCKOIL/’I CHUCTEMDbI B 06LECM CAy4da€ H3MEHSIETCA CO BpeEMeE-
HEM. HOSTOMy HCKAKOYHUTEADHbBIMH q)aBOBbIMI/I TPAEKTOPHUAMU SABAMINOTCA HEHNOABHZK -~
HbI€ TOYKH (fixed points), IIPECTABASIOILINE COCTOAHHA PABHOBECHA CHCTEMBDI.

Henoasu:xupie Touku X + OIpesEASIOTCS ypaBHEHHAMH F (55 f,c_i) =0.

2 3.2. ,Z[BI/I}KCHI/IC ﬂHHaMH‘{CCKOﬁ CHCTEMbBbI B O6LH€M CAy4da€ HEINEePHOAUYHO. l_lo—

9TOMY HCKAIOYHTEADHDIMH SIBAAIOTCSA q)aBOBbIe TPAEKTOPHH, COOTBETCTBYIOLUUE HEPHO~
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AHYECKOMY JABH:KCHHIO. ,Zl,]\ﬂ AaBTOHOMHDIX JHHAMHWYECKHUX CHCTEM TaKHE€ TPAEKTOPHUH
SABAAKOTCA 3aMKHYTbIMH KPHUBbIMH B q)aBOBOM IIPOCTPaHCTBE.

2 3.3. TPETbI/IM THIIOM HCKAIOYHUTEADHDIX q)aBOBbIX TpaeKTOpI/Iﬁ SIBASIOTCsI cenmapart-~
PHCBI CEANOBDIX TOYEK.

2 3.4. EC]\I/I npu ABUXKEHHH CHCTEMbI 3HAa4€HHUA AWHAMHYECKHUX II€EPEMEHHDBIX OCTa~

IOTCAd OrpaHH4Y€HHbIMH -~ CYIUECTBYIOT TaKH€ IIOAOZKHTEAbHbIE YHCAA Xi’ 4qTo

‘xl(t)‘ < Xi INpHu BCEX t - TO IBH:KEHHE CHCTEMbI Ha3bIBa€TCsA ¢IIHIITHIIIM. EC]\I/I X0~
TA 6b1 ONA O,Zl,HOﬁ nepeMeHHoﬁ 9TO YCAOBHE HE€ BDIIIOAHAETCS, TO ABHXKEHHE CHCTEMDI
Ha3bIBA€TCsA HH¢I!HHTHbIM. BbLZ[,e.AEHI/Ie rpaHHULL 06J\aCTef/,1 q)I/IHI/ITHOI‘O ABHU:KEHHUA
BXOJAUT B 3aJa4y HCCAE€JOBaHUsA CTPYKTYpPbl (Pa30BOro IPOCTPAHCTBA.

4. UccnedoeaHue AuHamu4deckol cucmemsbl. |lpu usmenenun mapamer-
pPOB C_i ZLHHaMquCKOﬁ CHUCTEMDbI B O6HR_ECM CAy4da€ HU3MEHSIOTCS U CBOﬁCTBa €€ HCKAIO-
YU TEADBHDbIX peLLIeHI/If;I. OCO6bIﬁ HHTEPEC IIPEACTABAAET OIIPEAEAEHHNE TI'PaHHYHbIX 3Ha~
‘{CHI/Iﬁ ImapaMeTpoB, IIPHU IEePEXOoJ€ YePE3 KOTOPDbIE MEHSETCA 4yucrlo I/I/I/IJ\I/I TUN TaKux
pelleHHH. | akoe HM3MeHeHHe HasblBaeTcsi GHEYPKaUHEH, a COOTBETCTBYIONIUE 3Ha-

ueHUsl d;, - TOYKAMH GHQYPKaUHH.

€ CooTBeTcTBEHHO, B LIEHTPE HCCAEJOBATEABCKOH MPOrPaMMbl HEAMHEHHOH AHHAMU-
KU, JOMOAHSIIOIIEH TEOPUI0 KOAeOAHMH H3Y4YeHHEM XaOTHYECKOro JBHUKEHHs, CTOUT
3a/1a4a U3Y4eHHsl SKCIIOHEHLIMAaAbHO HEyCTOMYMBDBIX (XaOTHYECKHMX) ABHKEHHMH - BbISB-
AeHHe obAacTel MX CYIIECTBOBaHMsI B IPOCTPAHCTBE IMAPAMETPOB U OIpPeJEeAeHHE 3a-
BHCHUMOCTEH XapaKTepUCTHK TaKHX ABu:keHHH (B mepByio ouepezb - rokasaTered -
IyHOBa U KOPPEASLIMOHHbIX (PYHKLMH) OT MapaMeTpPoB AUHAMHYECKOH CHCTEMbI.
€ /IAs peryasipHOTO JBH:KEHHS! B MCCAEJIOBAHMH yCTOHYMBOCTH Ba:KHEHIIEH SIBASETCS
Ka4yeCcTBEHHasi CTOPOHA - KOHCTATalMsl HAaAM4YHMsl YCTOMYMBOCTH TOrO MAM HHOTO THIIA
HAu ee OoTcyTcTBHSI. /JIASL XaOTHYeCKOro ABHM:KEHWs] HCCAEJOBAHHE HEYCTOHIHBOCTH
- BbIYHCAEHHe TOKasaTeAs J\AIyHOBa - SIBASETCS COCTABHOH YacCTbIO OIPeJeAeHHS U
IIOTOMY OCOOEHHO BazHO.

Metoz uncaenHoro otbickanuss O, OCHOBaHHbIH Ha ONPeJeAeHHH STOH BEAUYMHbI,

ObIA TpegrozeH B paboTe
co [BGS76] - Benettin G., Galgani L., Strelcyn ]M phys. Rev. A, 1976, 14, 6, 2338-42.

OH COCTOHUT B CAE€AYIOILIEM.
0. Ha HHTEPBAA€ BPEMEHH (O,T) PEUIAOTCSA YUCA€HHO 3aJa4vU KOLLII/I AAs1 OITOPHOTO
JIBHIKEHUA fo(t) H COIIYTCTBYIOILETO /JBHU:KEHHA fl(t) ¢ OAMBKHMH HadaAbHBIMH YCAO~

BUSIMH: ‘EO(O) - )?1(0)‘ =A(0) <<1.

@. B MOMEHTbI BPEMEHHU nT BBOJATCA HOBbIE COIIYTCTBYIOILIHUE ABH:KEHHA C HadaAb~

HbIMH YCAOBUAMH

%,.4(mm) = 5,() +%{@<m> ~5,0m)]. M
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rae A(n) = )?n(n'[) —fo(n'[) - U pellleHHe 3aJad4 Kommu IIPOJOAZKAETCS. [ lokasatean
Asanynosa O k mMomenry ¢ = NT onpezaersieTcss (popMyAOH
1Y, A
o=—>In ( ). (2)
Nt= A0

¢ BHaquHe A(O) CAeLyeT 6paTb MaAbIM B CpaBHEHHH C XapaKTEPHbIM MacIITabom JTHUHaMHYECKHUX
nepeMeHHbIX, HO 60ABIINM B CpPpaBHEHHHU C KOMI'IbI-OTepHOﬁ MOrpenIHOCTbIO AC' I/IHTepBaJ\ T OOA~

-1
:KeH ObITb CpaBHHUM C o . I"II/ICJ\O N 6epeTc;1 JOCTaTO4YHO 6OJ\bL[II/IM, yTo6b1 3HaYeHHe O yCcTaHo~

BHAOCDH C Hy2KHOﬁ TOYHOCTbDIO.

<> B pa60Te [BGS76] BbIYHCAANACA IIOKa3aTEADb AﬂHyHOBa DA ABHXKEHHUSA MOJEAHN XeHOHa -

Xeiireca (1.6) mpu E =1/6. HcroavsoBaruch suavenns A(0) = 31074, 1=02 u N =10
Haiinennoe snavenne 0 =014(2).

@ HccregoBanne crpykrypbr (pasoBoro mpocrpancrBa. B gonoanenue x Tpa-
JULHMOHHBIM Al TEOPHH KOAEHAHHH HCCAEJOBAHUSIM CIIELMAAbHbIX TPAEKTOPHH - He-
NOZIBUKHBIX TOYEK, TPAEKTOPHH I€PUOJUYECKOTO JIBHKEHHSI U CelapaTPUC - B HEAH-
HEMHOU JWHAMHKE CTaBUTCs 3ajada oOIlpeJeAeHHs oOAacTed (Pa3soBOro IPOCTPAHCTBA
(B wacTHOCTH, 06AacTeH HayaAbHBIX 3HAYEHHH X;), B KOTOPBIX /[ABHKEHHE CHCTEMbI
XaOTH4YHO. TH O6AACTH HAa3bIBAIOTCA XAOMUUCCKUMU KOMNOHMEHMaMu (asoBOro
IIPOCTPAHCTBA.

€ HUccregoBanne guHaMHYECKOH CHCTEMbI BKAIOYaeT oIlpeJleAeHHe 3aBHCHMOCTH
rPaHHL] XaOTHYECKHX KOMITOHEHT (Pa30BOro IMPOCTPAHCTBA OT MapaMeTPOB JHHAMHYE-
CKOH CHCTEMBDI.

¢ I/IBMCHCHHC XapaKTepHCTHK peI‘yJ\ﬂpHOI‘O ABUZKEHUA HpI/I HPI/I6J\I/DKCHI/H/I K I‘paHHgaM XaoTHu4ye~

CKOH KOMITOHEHTbI B TIPOCTPAHCTBE MapaMeTPOB HasblBaeTcsl clieHapHeM Tepexofa k xaocy (~[.12).

I"II/ICJ\O pacnpOCTpaHeHHbIX CgeHapHeB HEBEAHMKO, H OHH 06]\aﬂ,al'OT yHHBepcaJ\beIMH CBOﬁCTBaMH.

@ Onncanne xaoTHYECKOro ABHXKEHHI MOJEAbIO cAydadHoro nponecca. Onu-
CaHHE XaOTHYECKOTO JABH:KEHHS TPeOyeT BbIYMCAEHHsI OCHOBHDBIX XapaKTE€PUCTHK MOJe-
A CAYYaMHOTO TIpOleCcCa - CPEJHHMX 3HAa4eHMH AWHAMHUYECKHX IepeMeHHbIX, (DYHKLIUH
UX pacrpejeAeHuss U KoppeasuuoHubix gynkuui (cm. § 1.02).

UncaenHoe ompezereHHe KoppeAsUMOHHbIX QyHKumi By (T) BosmoxHO Hero-
CpPeJCTBEHHO, Ha OCHOBE YMCAEHHOrO pellleHMsi 3aZaud KoIIM ZAs cHucTeMbl ypaBHe-
HUH JBH:KEHMsl JAA AMHAMHYeCKUX IepeMeHHblX. [Ha mnpaktuke yzo6Ho Bbi6HpaTb
3HayeHHs BPEMEHHOro casura T KpaTHbIMM IIary WHTErpUPOBaHUSI /I pasHOCTHOH
cxembl. Kak u mnpu BbluMcAeHMM ToOKasaTeAss J\sAMyHOBa, TOYHOCTb BbIMHUCAEHHH
MOZKHO OLIeHUTDb, cpaBHMBasi sHauenus By (T), naiizennbie npu ycpeamennn mo N u
2N Toukam.
€ Ecau ars aoboit auHamMuueckol NepeMeHHOH IpHM 3aJaHHOM 3aKOHE JBH:KEHUS

)?(t,fo) KOppPeALIMOHHble (DYHKLHMH C POCTOM BPEMEHHOTO CABHIa CTPeMATCS K HYAIO,

|ImBik('[) =0, To aBu:keHHe cHCTeMbl HasblBaeTcsi nepemewusarouum (obrazarormum
T->®©



NLDO2 '01 4

nepemewusaruem) (mixing). XaoTHueckoe ABH:keHHE ABTOHOMHDBIX CHCTEM SIBASIET-
csl MepeMenInBarOIIUM.

¢ CTaTyC 9TOI'o yTBEP:KAEHUSI HECKOADBKO C/\a6ee, 9eM y ﬂ,OKaBaHHOﬁ TE€OPEMDI ~ AYHIIIE OTHOCHUTb~
Cs1 K HEMY KaK K pacripoCTpaHEHHOMY COY€TaHHIO CBOI;,ICTB.

€@ /IA1 KOAMYECTBEHHOTO OIHCAHHUSA IlepeMEelIMBaHMsl HCIIOAb3YeTCsl CKOPOCMb Tepe-
mewusanus Y. Jas notokoB (T - AeHCTBUTEAbHOE) OIPeAeAHM Y dopmyrou

0

J |B(1)|dt, 3)

0

1_ 1
y B(0)

a aaa ortobpaxkenurt (T- weaoe) - GopMyAoH

[*]

1S __ L
y=h oo S B(O);\B(n)\. (4)

ZJlAs 3KCTIOHEHLMAaAbHBIX KOPPEASLIMOHHBIX (DYHKLHH 3TH OINPeJeAeHHs] COBIAJAIOT C
06bI4HbIMH. B 60Aee CAOZKHBIX CAydasix OHH COTAACYIOTCSI ¢ HHTYUTHUBHDBIM IpEJCTaB-
A€HHEM O CKOPOCTH 3aTyXaHHs KoppersuuH (cMm. caeayromyio sazady). DBeanuwna,
-1

obpaTHas Y, HasbiBaeTcsi spemeHeM Koppeasyuu T : T =Y

<> Bobrucauts ckopocts nepememmBanus Y aas mpoliecca ¢ KOPPEASLIMOHHOR (PyHKLMeH
B(1)= B(O)e_ah‘ COSWT

npu 0 <<W u A >>W.

¢ MO)KCT AU PETYASIPHOE JABHIKEHHE 6bITb HepeMCIHI/IBaIOLEI/IM.D

OnpeaeJ\eHHﬂ Y, ZAaHHble Bblllle, He BCerja IMPUTOJHDI. B HeauneiiHoH auHamuke
BCTPEYAIOTCA IIPOLIECChl XaOTHYECKOro JBHUZKEHMs], JAsl KOTOPbIX KOPPEAILHOHHbIE
(PYyHKUHMH YOBIBaIOT TaK MeAAEHHO, YTO HUHTerpan B (3) U cyMMa B (4) pacxogsarcs -

THUIIHYHbI CAy4Yau B ~ V2,

€ Cnexmpom mowrHocmu Sl.(oo), HAHU CNEeKMpPanbHOU NAOMHOCMbI0 JAUHAMHYECKOU

nepeMeHHON xi(l‘) HasbIBaeTcsl (pypbe-06pas ee aBTOKOPPENSILIMOHHON (PYHKLIUH:

1

5/(6) = o | B(1)e 5)

ECJ\I/I ABHZKEHHE II€EpEMENLINBAIOIIEE, TO CIIEKTP MOILHOCTH Sl(w) CHJ\OLHHOﬁ (D)

$§ 2.02 [lpocrerimaa mogean

€ Uucaennoe onpezenenue nokasaters J\AmyHoBa, (QYHKUMH paclpeZeAeHHs U KOp-
PEMSIUMOHHBIX (PYHKUHH SIBASIETCSI OCHOBHBIM M HE3aMEHHMbIM DAE€MEHTOM HCCAEZOBa-
HUSL XaOTHYeCKOro ABMzkeHMs. [Hapsgy ¢ HUM B HEKOTOPBIX CAyYasiX yAaeTcsl TOAY-
YUTb JAASl ITUX BEAWYHMH aHAAUTHYeCKHe BbIpazKeHHsl - HEeCMOTPsl Ha TO, YTO 3aKOH

XaOTHYECKOI'0 ABHXKEHHA HE AOCTYIIEH aHAAHUTHYE€CKOMY BbIpa:KE€HHIO.
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HMantoctpupyem sto mpumepom. [ lpocredimenn MogeAbto HeAMHEHHOH AMHAMUKH,
obAaZaloIled XaOTHYECKUM JABHKEHHEM, SIBASIETCS AUHCLUMBIU KOHZPYIHIMHBIU AArmyuK

cayuaiinoix uucea (D.H. Lemer, 1949). Oun sazaerca gopmynroii
x'={Kx +a}, (6)

rae K u O - BewecTsenHble uncAa, { | - 3Hak apo6HOfl wacTH. PaccmoTpum Hau-
6oAee TIPOCTOM wYacTHbIA cAydad, B kotopoMm O =0, a K - nenroe: ¢opmyra
x' ={Kx} sagaer oTobpaenue oTpeska [0,1] Ha cebsi - nuaoobpasHoe omobpajice-
Hue (saw map).

©® @ynxums pacripeserenus: sHavennii X mocrosuua: W(x)=1. /[as moxasarern-
CTBa 3TOTO AOCTATOYHO 3aMETHTb, YTO IPU ITOM (PYHKLHUsI paclipeeAeHusi rpeobpa-

30BaHHOM BEAWYMHDI TaK:Ke ITOCTOSHHA, W(x’) =1].

9 Bbl"II/ICJ\I/IM ITIOKa3aTEADb AﬂHyHOBa. 3& OJHO OTO6paH{CHI/Ie MaAO€ PaCCTOsSAHHUE A

yBeAnunBaercsi B K pas, 3a n orobpaxkenun - B K" pas.

O‘L'm;lr‘M‘L'm;an =InkK. (7)

¢ BbI‘lI/ICAI/ITb I[TIOKa3aTeAb AHHYHOBa AN 0T06pa;ﬂe1-n/m HHTEpPBaAa (O, 1) Ha Ce6ﬂ, 3aJaHHOI'o

popmMyraMH

x'=Kx (O£x<K_1), x'= x—K— (K_1<x£l).

©®. BbruncauM aBTOKOPPEAILMOHHYIO (DYHKLHIO JAMHAMHYECKOH MepeMeHHOH. JHa-

4YeHUs1 X, PaBHOMEPHO paclipeJleAeHbl Ha OTpe3Ke [O,l]: (yHKUMA pacripeeAeHHs

W(x) =1. Orcroza

1
— _1 — (2 gy —52 =+
X —.([xdx =5 B_(0) .([x dx —X 15 (8)
Jrst soraucrenua B, (1) pasobbem [O,l] Ha UHTepPBaAbl
k-1 k
T Tex<— <k<
e <x ' 1<k <K. (9)
Toraa B k-m uHtepBare X' = Kx —(k —1), U
K KK 1 & 1
B()=Y | x(Kx-(k-D)dx -5 =T, —. (10)
kzl(k—l)/K 4 k=1 4
X 2" _3k-1

T, :K?—(k—l) 5 . 6K (11)



E

NLDO2 '01 6

1
6K?

(@ -)3 =g kB0 (1)

B.(1)=

€ B cuny coortHomenus {M {Nx}} ={MNx}, cnpaBeaauBoro mpu AIO6bIX LEABIX

M u N, arsa sHaueHuH Bx(n) MIOAy4YaeM BbIpa:keHHUE
Bx(n) = K_”Bx(O). (13)

Mopmyry arst aBTOKOPPEAALMOHHOH (PYHKLHHM AMHEHHOTO JaTYHKAa CAYYaHHbIX YHCEA

MOZKHO l'lpeﬂ,CTaBI/ITb B BUJA€E
B.(n)=e™"B_(0). (14)

rae ckopoctb nepememmBanus (cm. § 2.01) Yy =InK. Taxkum obpasom, ars muro-
06pa3HOro 0TOb6pazkeHHs] CKOPOCTb 3aTyXaHHsl KOppeAslLMH paBHa MokasaTeAro smy-

HOBa,

y=o0. (15)

npeﬂ,l’IOJ\O}KCHI/IC O TOM, YTO B AIOOBIX XaOTHYECKHUX CHCTEMaX HMeEET MECTO CBS3b

y 1O, sBAsieTcst o61uM noBepbeM.

[1, c24 * 4, c. 103].

<% Coornomennem Y [1 O moxmno morbsosathest ans olleHok - u He Goaee Toro. B garbmeiimem
BCTPETSTCs TIpUMepbl cucteM, y Kotopblx Y << O uau Y >> O.

< Tlpu xakom sHauenun O A AaT4MKa CAYYaHHBIX dHCceA X' = {Zx +a } Kopperspst X u X'
MHHHMaAbHa?

(%) Hapucosarb rpaguk 3aBucMMOCTH CKOPOCTH 3aTyXaHHsl KOPPEALMH y( (X) AAsL 9TOTO JaTYHKA.

¢ Z],/\H HJAeaAbHOI'o JaT4YHKa Cquaffmbe YHCEA IIO OIIPEJEAEHHIO KaKHe-AH00 KOpPEAAdAINU OTCYT~

crBytoT: B, (n) =0 ars Bcex M. Kaxoit aaunbt N goazkHa 6bITh cepHsi CAy4aHHbIX 4HCEA, YTOOBI
HeUZleaAbHOCTb JaTyuKa X' = {Kx} npu K >>1 crara sametnoin? (Tpaaunmonno cuuraercs, uro

OTAHYHE q)}\yKTyI/Ipy}OIHCﬁ BEANYHHDI OT HYAS YCTAHOBAE€HO, €CAH €€ CPEAHEE 3HA4YE€HHE BTPOE IIPE~

BOCXOZHUT CpeJHeKBaJpaTUYHYIO OIIMOKY.)



