Uuncnosble
nocrieaoBaTefibHOCTM.

lpeen YnNcrnoBou
nocrnenoBaTenbHOCTH.

@l = 1,3, 5 7 9, 1.

a.— o0LKMM YNeH nocrieaoBaTeNbHOCTU



Ha3oBeM 4ncrnoBown
NocrefoBaTernbHOCTbIO {X, | YNCTOBYHO
doyHKUMIO, 3a4aHHYI0 HAa MHOXECTBE
HaTypanbHbIX YACEN: x, = f(n),ne N

3HayeHune n bygem Ha3biBaTb HOMEPOM
yneHa x,, a camo YUCFMO X, —

OOLLIMM YNEHOM UNN N—M YNEHOM
nocnegoBaTenbHOCTM.



[Ipnmepbl nocnegoBaTeNbHOCTEN.

[Mpoporxute paa: 1, 10, 3,9,5,8,7, 7,9, 6...

OTBeT: Pag cocTonT 13 ABYX YaCTeEWU: Yncria Ha HEYETHbIX
mectax: 1, 3,5, 7, 9...; yncna Ha YeTHbIX mecTtax: 10, 9, 8, 7

[Mpopomkute pap 77, 49, 36, 18...

OTBeT: [lepemHOXatoTCa ABE UM pPbI, BXOOALLME
B npeablayliee Yncrno



HazoBeM rnocmosiHHOU nocneanoBaTefibHOCTb,
€Clin OHa paBHa KOHCTaHTe Ans nodoro
HOMepa n:

x =C,neN,CeR



HasoBeM nocnenoBaTtenbHOCTb o2paHU4YeHHOoU,
ecnun Hangetcs Takoe ymncno M, ona Kotoporo
MOAyIb NOOro YrieHa nocregoBaTenbHOCTH
OKa)KeTcs He bonbLlue 9Toro Ymcna:

X |<M,Vne N

n

KBaHTOp Y/, 4uMTaeTca «ansd noboroy.



[locnegoBaTenbHOCTL OrpaHu4veHa, ecnu
HangeTCcHa Takoe MoroXuTernbHoe Yncno, Ans
KOTOPOro BCe YneHbl NocneaoBaTeNbHOCTU MO
MOLYJSTI0 OKaXXyTCsl HE DOonbLUE 3TOro Ymcna.

{m,;]}?anuqena ecqu M 3 >ﬂ:| M nvV Ne

Ncnonb3yembii KBaHTOP 3 YMTaeTcs
«CYLLIECTBYETY,



[locnegoBaTenbHOCTb HA3bIBAETCH
go3pacmaroujel, ecrnu:.

x <x . VneN

n n+1

[lochenoBaTeNbHOCTL BO3pacTaeT, eCnun
Ka)XOblW nocrnenyowmm YneH He MeHblle

npeablayLlero.

[locnegoBaTenNnbHOCTb MOHOTOHHAA,
€eCnn OHa Bo3pacTaluas unun yboisatroLlas.



Uucna ®mnooHauum.

AnemMeHTbl YMCIOBOW NocrieaoBaTesibHOCTU, B
KOTOPOU Kagoe nocriegyroilee 4Yncrno paBHO
CyMMe OBYX npeablayLmx Ymcen.

1,1,2,3,95,8,13, 21, 34, 55, 89, 144, 233, 377, 610...

1. PykaBa MHOIMMx ranakTuK pacrnonoXeHbl B
COOTBETCTBMN C 3TOW NOCreaoBaTENbHOCTbLIO.

2. OnuvHbl dbanaHr nanbueB YenoBeka OTHOCATCS
NPUMEPHO Kak yncna PnboHayun.
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CO CTOPOHbI YePeEHKa, MOXXHO OBHAPYXUTb ABe
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Korga noTtokn Boabl ABUraroTcs Mo oKeaHy U
BOJSIHbI NpUNMBa NOAXOOAT K bepery, OHU
|/|3r|/|6a+oTc;| B dpopMe crnunpanu, KoTopas
MOXET" ﬁKTb MaTemMaTU4eCcKn oTpaxkeHa Ha

@:Vi;\\Q\TO\LKaMM’I 1 2,3,9,8,13,21,34 n




BeTBu, NUCTba AepeBLEB,
paKyLKN, MOPCKMe 3Be3abl,
yLIHas pakOBMHA YenoBeEKa,
TIONbNAaHbI U APYrme UBEThI, U
OCODEHHO PaKOBUHbI
MOJ1THOCKOB - CQDOPMUPOBAaHbI
Mo TOW XXe CaMOU CXeMe.

C KaxkabiM NPUPOCTOM
pakoBMHa gobaBnset cebe
eweé oauH CerMmeHT B
COOTBETCTBUM C MacLiTabom
dndoHayun.




Cnupanbio 3aKkpy4ymBaeTcs yp




A4enkn aHaHaca
pacnonoXeHbl B 8
NpPaBOCTOPOHHUX, 13
NEeBOCTOPOHHMUX, 21
BepTUKaNbHbIX cnupanemn.




CemMeHa noacosiHyxa pacnosiaratoTcs B ABYX
nepecekarLmxca cnmpansax ¢ Koim4ecTBom
couBetTun 34 n 55 nnn 55 n 89 cornacHo




N3 nctopmm actTpoHOMUN N3BECTHO, YTO

. Tnunyc, Hemeukmn actpoHom XVIII B., C

nomoLlblo 3Toro psaa (PmnboHay4yn) Hallen

3aKOHOMEPHOCTb U NOPAOOK B PACCTOAHUAX
MeXxay nnaHetamMuy COrTHEYHOM CUCTEMBI




CxeMbl, N0 KOTOpPbIMK ChOPMMPOBAHbI
NenecTkun, NNCTbSA U CEMEHA LIBETOB,
COOTBETCTBYIOT ONPEeAENEHHbIM YMCram.

Neonappo NnsaHcknm nnm GPndoHay4m



‘20i1¢\\l/&l6 Fvi(hor\wacci

INNeonapago ®nboHayum
(poauncsa okono 1170 — ymep
nocne 1228),

NTanbsiHCKUN MaTeMaTuK.

The Commonweziiighsii
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[locnepnoBaTenbHOCTb PMOOHAYUM
PEKYPPEHTHO 3a4aTb JIErKO, a aHaANUTUYECKN

— TPYAHO.

U ((1+45) [1=45)"
X =—="
itz ) L2,




bo)xecTBeHHaa nponopuus.

[Tpn penexHnn noboro Yncrna uns
nocrnenoBaTenbHOCTM HA YMCNO, CTosLEE nepen
HUM B psiay, pe3ynstatom Bcerga 6ydem
eesiuvdUHa, Kosnebriroujasicsi OKoJsio
uppayuoHasibHO20 3Ha4YeHUs

1.61803398875... .

OkasbiBaeTcst YTo Yncno PU -CtpouTtenbHbIn KaAMeHb, KOTOPbIW rocnoab bor
ncnonb3oBan ans cosgaHus Mupa.



bne3 [Nackanb
(1623 — 1662 ).
dpaHuUy3CKnK
maTtemaTuka XVII




TpeyronbHuk Nackansa — 9To beckoHe4YHast
yucrioBasi Tabnuvua TpeyrosisHou dopmbl, B
KOTOpPOM Ha BEPLUMNHE U MO ODOKOBbLIM CTOPOHAaM
CTOAT eANHULbI, KaXXgoe N3 ocTallbHbIX YNCEST
pPaBHO CyMMe ABYX Yncen, CTOSLWMX Haad HAM
CrieBa v crnpaBa B rnpeaLllecTBYOLEN CTPOKE:



TpeyronbHuK lNackans.



(a +b)2 =a’ +2ab+b*;
(a +b)3 =a +3a’b+3ab” +b’;

(a+b)' =a*+4a’h+6a°h* +4ab® + b*




1 2 1
1 3 3 1
1 4 6 4 1
1 S 10 10 S 1
1 6 15 20 15 6 1

(a+b) =d’ +5a*b+10a’b* +10a°h* + 5ab* +b’;

(a + b)6 =a® +6a’b+15a"b* +20a’b’ +15a°b" + 6ab’ + b°.




1

TpeyronbHuK lNackans.

15

10

20

10

15




[logcymnTaB OANga Ka)Xgou BOCXOAALLLEN
anaroHanu TpeyronbHuka [lackanga cymmy
BCEX CTOSALWMX HA 9TOW AnaroHanm Yymcen,
nony4mm yncnamm dmboHayuu :

nna 1 anaroHanu — 1;

ana 2 anarodanu — 1;

nna 3 anaroHanu — 1+1=2;

nna 4 amaroHann — 1+2=3

anga 5 anaroHann — 1+3+1=5;

anga 6 anaroHanu — 1+4+3=8;

anga / anarodHanun — 1+5+6+1=13 ....



[ paduK nocnenoBaTeENlbHOCTU COCTOUT U3

Y2 OTO€EJIbHbIX TOYHEK.

O O N OOl B~ WOIDN| -3

OyHKUMAa y =4 - 2n
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1" 1 & PYHKLUMSA y:\/;

2 [1,414214 |

3 |1,732051 | . |
4 |2 ; /
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6 [244949 | |
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8 [2,828427 | .
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PYHKUNA =
1,000 YR 4 n
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[locnegoBaTeENbLHOCTL, KOTOPAs UMEET
npenen, HasblBaeTCcAa cxoosuwelcs,

B obpaTHOM criy4yae nocrieaoBaTefibHOCTb
pacxooumcs.



0,60

0,40

0,20

0,00

-0,20

-0,40

-0,60

-0,80

-1,00

-1,20

Bce unenvr nociedosamenvHocmu, HQYUHASL ¢ HEKOMOPO2O,
okaxcymes 8 " kopuoope "

a-g<x <a+g



Yucno a Ha3blBaeTCH npeaenom
rnocriegoBartenbHOCTM X = {X.}, ecnu Aans
NPOM3BONIbHOIO 3apaHee 3adaHHOro CKOflb
YyrogHO Manoro nofoXUTENbHOro 4mcna €
HangeTca Takoe HaTypanbHoe 4Yncno N, 4to
npn Bcex N>N BbINONHAETCA HepaBEHCTBO
IX- - a] < E.

lmx =a

X—>00



[ eomMmeTpuyeckn NoHATHE Npeaena
YMCITOBOW MocriegoBaTernibHOCTU.




—&<Xx, —a<Eg;

a—e<x <a+e

HepaBeHCTBO O3HAYaET, YTO BCE SNEMEHTHI
nocnegoBaTeNibHOCTU C Homepamum n>N
OOIMKHbI NexXkaTb B MHTepBane (a—¢; a + €).



[TlocTOAHHOE YNCMOo a eCcTb Npeaen YnCcroBoU
nocrnegoBaTternbHoCcTK {X.}, ecnu ans nobon
MaJ10M OKPEeCTHOCTU C LIEHTPOM B TOYKE QA

pagnyca € (€ — OKPECTHOCTM TOYKM @) HANOETCS
TakoW 3nemMeHT nocrieqoBaTerlbHOCTU C

Homepom N, 4yTo Bce nocnenyoLne anemeHThbl

c Homepamu N>N OygyT HaxoauTbCA BHYTPU
9TON OKPECTHOCTMN.



[locrnenoBaTenbHOCTb CXOAUTCSH, €CIN OHAa
MMEET npenen.

. . n+l
[Nokasatb, yto npegen limx, = lim =1

X—>0 X—>0 n

TaKkoW nocriegoBaTenbHOCTU paBeH 1:



Bocnonb3yemcsa onpegeneHmem npegena.
[1lo BMOy nocnegoBaTenbHOCTH

MOXHO CKa3aTb, YTO C POCTOM HOMepa h
oOLKMM YneH nocrnenoBaTenbHOCTU X,
npmnbnuxaeTtca K eguHumLe,

a pPas3HoCTb |x, — 1| npubnuxaeTcsa K HynIO.



[TokaXkem 3TO CTporo.
[1na npounssonbHoro ynucna € >0 B

1
BblOepem N=;

1
EcnnHomMep n> N, Torga n>—
&
M 3TO O3HA4aeT, YTo l <
n
1 ]
Oanee: x,—l=[l-—-1l=—<e¢
n n




Tem cambiM, And Npon3BonbHOro Yncna € > 0
Mbl YKa3zanu takon Homep N, 4To Anga Bcex
n > N BbINONHAETCH

HepaBEeHCTBO |xn — 1‘ <&

Mbl gokasanu, YTo eanHuLLa eCcTb Npeaern
paccMaTpuBaemMoun NocneaoBaTeNbHOCTMW.



Teopema O eANMHCTBEHHOCTMU npeagerna
nocrienoBatTeJibHOCTU.

[locnenoBaTenbHOCTb HE MOXET UMETb
bonbLue ogHoro npeaena.



ITO crieayet U3 Toro, 4T1o nocrieaoBaresibHOCTb HeE
MO>XEeT OHOBPEMEHHO I'IpI/I6J'IVI>KaTbCFI K ABYM
pPa3HbiM YACI1TaM OOHOBPEMEHHO.

dopmanbHO, BbibepeM € 3HAYUTENbHO MEHbLLIE

pa3HULbl Mexay uncnamm a u b.
Torga o4eBUAHO, YTO Mbl HE CMOXEM yKa3aTb Takoro

Homepa N, HaunHas ¢ KoToporo ogHOBPEMEHHO
OyayT BbINOMHEHbI ABa YCNOBUS:

- |<e¢

| n

|Mn am| D¢



Teopema:
Ecnn nocneposatensHocTu {a.} n {b.}

CXOASATCS, TO cxoauTcsa 1 ux cymma {a. + b.} u,

KpOMe TOro, npeaesi CyMMbl paBeH CyMMeE
npenenos:

lim(a, +b,)=lima, +limb,

Nn—>0 11—> 0 11—> 0



Teopema:
[TOCTOAHHYO BENMUYNHY MOXHO BbIHOCUTL 3a
3HaK npepena:

lim(C-a,)=C"lima,

11—>0 1—>0



Teopema:

Ecnn nocnenosatenbHocTu {a.} 1 {b.}
CXOAOSATCSH, TO CXOAMTCS N UX NPOU3BEAEHME
{a. - b.} n, kpome TOro, Npenen
npoun3BeaeHNss paBeH NPON3BEAEHUIO
npeaenos:

lim(a,-b,)=1lima, -limb,

1—>00 Nn—>0 1—>00



Teopema:

Ecnn nocnenosatenbHocTU {a.} 1 {b.}

cxopsatest, npudem  limb, # 0

n—0

[Tpegen oTHOLWEHUA paBeH OTHOLLEHMIO

. lima,
npeneros. hm_n — N
oo h o limb,

n—»ao0




[lpu3Hak cyuwecmeosaHus npeoerna.

Teopema:
Ecnn nocnegoBaTenbHOCTb OrpaHn4yeHa u
MOHOTOHHA, TO OHa CXOOuUTCA.

[Tpmep Takom nocneaoBaTernibHOCTH,
KOTopas orpaHn4eHa, Bo3pacTaeT U
NOTOMY MMEET npeaern

lim| 1 1 =1
n—»>0 2n




MoHOoTOHHasA orpaHn4yeHHast nocrnenoBaTtesibHOCTb UMeeT rnpeaeirn.

|
2n

a =1

1,20

1,00

0,80 W

- //

0,40

0,20

0,00 T T T T T



Teopema o0 ABYyX MUNULIMOHEpaXx

Teopema (npusHak cyLLecTBOBaHUSA Npeaena):

Ecnun ogHa nocnenoBaTenbHOCTL 3aKSllo4eHa Mexay ABYMS OPpYTrMU, UMELMIN
OLMHAaKOBbIN Npeaersi, TO OHa UMeET TOT XXe npegen.

Ecmu a, <b, < c, u evinoinsemcs yciogue .

lima, =limc, = 4

n—>o0 n—ao

Tocoa npeoen nocreoosamenvHocmu b, mooce A
limb, = A4

n—0

HasBaHne TeopeMbl CBA3aHO C Takon ee nHTepnpetauuen. Ecnun gsa
MUNULUMOHEpa BEAYT C ABYX CTOPOH Mo PYKU NOABbLINMBLLENO rpaKgaHMHa U
HanpaenAaAlTCA B OTAENEeHne, Tyaa Xe NpuaeT U rpaxkgaHuH.



J[laHa nocnenoBaTenbHOCTb

1 1 1 1

=1, —,—, —, .= .

R Rie
1

yn - .
n

fokasatb, uto  lmy =0
11—>00
-r O I Ilycmo v =0,001 mo 6 kauecmee

mporcHo 63ameb 1001



Hml:O;

1—> 0 n

Eczm|q| <1, molimqg”" =0

n—»o0

lim [1 + lj =e=2,7182818284590...

1—> 0 n



CcbIfIKM Ha Matepuarbl U3 UHTEPHETA.
http://bmcapital.blog.ru/?page=5

http://forexaw.com/TERMs/Theory of market/l[725 %D0%A4%D0%B8%D0%B1%D0%BE%D0%
BD%D0%B0%D1%87%D1%87%D0%B8 Fibonacci

http://sceptic-ratio.narod.ru/rep/kn15.htm
http://geana.hiblogger.net/tag/%F2%E2%EE%FO0%ES%F6/
http://www.skilpadde.ru/25-chisla-fibonachchi.html
http://blog.i.ua/user/1577787/226447/
http://best-mama.info/publ/pochemuchka/biolog/34
http://kinder-online.ru/blog/lady-gaga-ili-njusha/page/2/
http://klen20078.ya.ru/replies.xml?item_no=3858
http://www.vlad-amelin.ru/stihi-o-zhizni/2256-zhizn-yeto-cep-sluchajnyx-chisel.html
http://www.liveinternet.ru/users/daemaken/




