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OCOBJIMBI YU CJIOBI OCJIJOBHOCTI TA iX
3ACTOCYBAHHSA. YNCJIA CTIPJIHI'A, BEJUIA, PIBOHAYYI

Peyupka €.B.,ctyaenTtka 1 kypecy
ExonomiuHOTO hakynbTeTy
bo6puripka I'.C.,K.I1.H, TOIIEHT
Kadeapu BUIIOT MAaTEMaTUKH
XapKiBCbKHUI1 HaABUATbHO-HAYKOBHI IHCTUTYT

JIBH3 YBC

YucaoBa mocaiioBHICTL — 11€ MOCTIAOBHICTh YHCEN, TOOTO BiOOpaKeHHS,
K€ KOXXHOMY HaTypaJlbHOMY YMCIy NCTaBUTh y BIANOBIAHICTH AIACHE YUCIO Tn.
Yuciio £y Ha3UBaIOTh €JIEMEHTOM a00 WIECHOM MOCIIIIOBHOCTI.

[Ilo6 3amatu MOCHIAOBHICTD, TOTPIOHO BKa3aTH CIOCIO, 32 JOMIOMOTOIO SKOTO
MO>KHA 3HAUTH OyIb-SKHI MOTr0 YJIeH:

1.ITocmigoBHICTE MOKHA 3aaTH OIIMCOM 3HAXOKEHHS 11 YWICHIB.

2.CKiHUEHHY MOCIIOBHICTh MOYKHA 3aJaTH MEPEIKOM ii YIeHIB.

3.ITocaimoBHICTE MOXKHA 33J1aTH TAOJIMIICIO, YV SKiH HaBIPOTH KOXKHOTO 4YJICHA
MOCJIIIOBHOCTI BKa3ylOTh HOTO MOPSAIKOBHI HOMED.

4.TlocnigoBHICT MOXHA 3a1aTH (POPMYIIOIO, 32 SIKOIO MOKHA 3HAUTH OY[b-
SIKUU 4JIEH TOCIIIOBHOCTI, 3HAIOUU HOT0 HOMED.

5.Cnouatky BKa3aTu mepiiui abo KiIbKa IMEPIINX YICHIB MOCTIJ0BHOCTI, a
MOTIM — YMOBY, 3a SKOK MOKHa BU3HAUUTHU OYyJb-SKUU YJIEH MOCIIJOBHOCTI 3a
norniepeHiM. Takuii crioci0 3a7aHHs MOCIIIOBHOCTI HA3UBAIOTh PEKYPEHTHHUM.

Yucaa ®iconauyi yu HocaigoBuocti @idoHau4i — gncaoBa MOCIITOBHICTD,
10 Mae€ psij BiIacTuBOCcTed. Hanpukiaza, cyma ABOX CyCiHIX YUCEN MOCTIJOBHOCTI
Jla€ 3HAYEHHS HACTYMHOro 3a HUMHU (Hampukiax, 1+1=2; 2+3=5 i T1.71.), 10
NIATBEPKYE  ICHYBaHHS  KoediumieHTiB ~ Pi0oHayyl, TOOTO  MOCTIMHHUX
CI1BBIIHOIIEHb.

Taky wuyucnoBy mnociniioBHICT, Jleonapno IlizaHchkuii (CripaBkHE 1M's
MaTeMmartuka) BUKiIaB B Horo mpami «LiberAbaci» (1202). B Hiii BiH po3risHyB
PO3BUTOK 1/1€aJTbHOT MOMYJISIT KPOJIHKIB, 10 010JI0TTYHO € HepealbHO. Buennii
3p0OMB BUCHOBOK, IO B KIHII KOKHOT'O 7-TO MICALS KUIBKICTh Map KPOJIMKIB Oy/e
JIOPIBHIOBAaTH  KUTBKOCTI Tap B  MHUHYJIOMY  MICAIl  IUTIOC  KUTBKICTH
HOBOHAPOKCHHX TMap, IKUX OyJe CTIIBKH K, CKITLKH Tap OyJio 1Ba MicsIll Ha3a.
Taxkum yunom: F, = F,,_, + F,_;. [locaigoBHicTs DiOOHAYUI MOYNHAETHCS TaK:
0,1,1,23,5,8, 13, 21, 34, 55, 89, 144, 233...

Bracmusocmi nocniooenocmeri Qibonauui


https://ru.wikipedia.org/wiki/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B0_%D0%B0%D0%B1%D0%B0%D0%BA%D0%B0

1. BigHOMIEHHS! KOXXHOTO YHCJIa IO HOTO HACTYIMHOTO HabmmxkaeThest 10 0.618
Mpu 301IbIIIEHH] HOTO TOPSIIKOBOIO HOMEpa. BigHOIIEHHS kK KOXXHOTO 4uciia 10
nonepeaHporo npsamye 10 1.618 (obeprenomy 10 0.618).

2. [Ipu pgineHHI KOKHOTO YHUCJA Ha MO3aHACTYIHE 32 HUM BUXOJUTH YHUCIIO
0.382; HaBIIaku — B1AMOBIAHO 2.618.

3. Iligbuparoun TakKUM YUHOM CITIBBIJTHOIIICHHS, OTPUMYEMO OCHOBHUM HaOIp
koedimientiB®@16onayyi : 4.235, 2.618, 1.618, 0.618, 0.382, 0.236

4. Cyma KOXXHOTO TPEThOTO 4YJI€HA TOCIIJOBHOCTI JOPIBHIOE TIOJIOBHHI
PI3HUIIl OCTAaHHBOTO YICHA 30UIBIICHOTO Ha 2 Ta OJMHHIIL.

JoBonarbest BaacTUBOCTI yucen DiOoHayui 3a JOMOMOIOK MaTeMaTHYHOI
iHAyKIii. HaBemeMo mpukitam JOBEICHHS Y€TBEPTOI BIACTHBOCTI.
Faniz —1

2

CkopucTaeMOCh METOJIOM MaTeMaTH4HOI 1HIyKuii. Jlerko mepeBipuTH, 1110
U1t N = 1 piBHICTh BUKOHYETHCS. [IpUIycTUMO, 1110 TBEPIKEHHSI BUKOHYETHCS TIPH

n =k:

F3+ F6+"‘+ an:

Fagiz —1

2

[TokaxkeMo, 110 BOHO BUKOHYEThCs 1 mpu n=k + 1. Jlns uporo 3amictsh Ny
dopmysty migcraBumo K + 1 i BpaxyeMo BHIIe3a3HAUYCHE TPUITYIIICHHS:

Fy+ Fg+ -+ Fy =

_ Fapp—1 _
F3+ Fg+ -+ F3 + Fypq1) = T"‘ F3pyz =
F3pya + F3p3—1 _ F3ges)42 — 1
2 2

36’130k nocniooenocmi Qibonaudi ma «3010M020 NePemuHy»

[TocninoBHicTh D100OHAUY] TPSIMYE 10 JAESIKOTO MOCTIMHOTO CITiBBIAHOIIEHHS.
[Ipote, ue CHIBBIAHOLIEHHS IppallioHaJIbHE, TOOTO MPEACTABIIIE COOOK YUCIO 3
HECKIHYEHOI0, Hemnepen0adyeHor0 MOCIiJOBHICTIO JECATKOBUX YWCENT B JIPOOOBIH
yacTuHi. 1oro HEeMOXJIMBO BUPA3HTH TOYHO.

Skmo Oynb-sikuil ujieH mnociaigoBHOCTI Di0oHAY4l MNOAUIUTH Ha HOMY
nonepenuii (Hanpukian, 13:8), pesynbratoMm Oyje BEIWYWHA, IO KOJIUBAETHCS
OMM3bKO 10 IppamioHanbHOTro 3HaueHHs 1.61803398875... Ta uepe3 pa3 To
nepeBakaroya, TO Ta, 110 He jJocsrae Woro. Take crmiBBigHomeHHs Kermiep Ha3BaB
OJTHUM 31 «ckapOiB reomeTpiin. [ppamionansue yrcio 1.61803398875...Ha3uBatoTh
«30JI0TUM TIEPETUHOM» Ta MO3HAYAIOTh TPEILKOIO JIITEPOIO (.

Yucaa CripJiHra nepumoro ta Jpyroro poay

B xombinaropuii yrcia CTipiiiHra Apyroro poay 3 It mo k, mio no3HaqaroTbest
S(n.k) 60 {:}, HA3WBAETHCS KUIBKICTh HEBIOPSIKOBAHUX PO3OUTTIB N-
CJIIEMECHTHUX MHOYKUH Ha K HEITOPOKHIX IMiAMHOKHH.

Yucna Cmipainea opyeoeo pody 3aJI0BOJIbHSIE PEKYPEHTHE CITIBBIIHOIIICHHS:

S(n,n) = 1,)1J1$[n20,
S(n,0) = U, st n > 0,



S(nk)=8n-1,k—-1)+k-5n- l!k)I[JI}IU <k <n.

3araipHa dhopmyna:

S(n, k) = %i(-ﬂ“f (k)g“

=0 ]
Yucna Cmipninea opyzozo nopsoky (b6e3 3Haxky) — KUIbKICTh NMEPECTaHOBOK
HOPSZIKY 7 3 Kukmamu.
Yucna Cmipninea nepwioeo nopsoxy (3i swaxkom) S(N,K) Ha3uBarOThCs
KoeiII€EHTH MHOTOWICHA!
"

(x)n = >_ s(n, k)at,

k=0

ne ()n — cumpon [Toxrammepa (perpecHuit ¢pakropian):

()p=ax(x—1){x—2) - (x —n+1).

Yucna CripaiHra nepiioro poay 3aJaloThCs PEKYPEHTHUM CITIBBITHOIICHHSIM:

s(n,n)= 1, istn >0,

s(n,0) = U, isin > 0,

s(nk)=s(n—1Lk—-1)—(n—1)-s(n— 1K) 1550 < k < n.

Ipuknad. Posrisaemo uncina Cripiinra nepuioro poay ais (X), . st mporo
NOTpIOHO IpeacTaBUTH cuMBOJI [loxramMmMepa y BUTIISA1I MHOTOUIEHA:

x),; =x(x—1)= —x + x2.

Uucna CripiiHra nepuoro Nopsaky — e Koe(iieHTd MHOTOWIEHa, TOMY
s(2,0) =0,s(2,1) =-1,s(2,2) = 1.

1.2 Jlano MHOXUHY S 3 6 eneMenTiB. Po30utu ii Ha 2 HEMOPOXKHI
MHOXUHU. YNCII0O HEBMIOPSAKOBAHH X PO30UTTIB 6 - 3JIEMEHTHOT MHOKHHH Ha JIBa
OJIOKU , OJIUH 3 SIKUX MICTUTh | €1eMEeHT , TOpiBHIOE 6. SIKIIO B OTHOMY 3 IBOX
0JIOKIB 2 €JIeMEHTAa , TO YUCIIO BIAMOBIAHUX pa30UTTIB JopiBHIOE 15. Takum
YUHOM, SIKIIIO 00M/IBa OJIOKH , Ha SIK1 pO30UBAETHCS BUXiHA MHOXKHUHA , 3 -
€JIEMEHTHI , TO Ynucio Takux pazoutTiB 10. OueBuiHO, 110 NpU OyI1b
HatypaibHomy n, S(n,1)=1,S(n,n)=1.

Yucaa besia

B  komOiHaropuii uuciom  benna B,  masuBaerbcs umcno  BCiX
HEYMOPSIKOBAHUX  PO3OUTTIB N—€JIEMEHTHUX MHOXHH, TMpU LbOMY 3a
BH3HAYCHHsIM BBaxkaroTb Do = 1.

3mauenns umcen bemwra Bn gin n=0,1,2,... YTBOPIOKOTh HACTYIIHY
nocaimoBHicTe: 1, 1,2, 5, 15, 52, 203, 877, 4140, 21147, 115975, ...

[Mpuxnan. Hexait X = {1,2,3}. Toxi X3, = 1, 60 € nume oxxe po36HUTTS Ha
OJIHY MHOXKHHY — caMa MHOKHUHA. PO30MTTIB Ha JIB1 MHOKHHU € TPH:

X ={1,23U{3}, X = {1,3}U{2}, X = {2,3}U{1},

ToMy, I3, = 3. € ogne po30urTsa Ha Tpu MHOkuHK: X = {1}U{2}U{3}, Tomy
T35 = 1.



3a nonomoroto yncia bemnna Takox MoxkHa 00uncIuTU cymy uucen CripiiHra

Apyroro poxy:
B, =Y S(n,m)
m=0

Ywucna benna MokHa 3a/1aBaTi B peKypEHTHOMY BH/II:

Buyi=Y. G:) By

k=0
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