3AJAYA JIEOHAPJO IMIM3AHCKOI'O (®PUBOHAYYH) O KPOJIMKAX. YUCJIA
OUBOHAYYMN.

Jleonapmo Iluzanckuii (0k.1170 — ok.1250), Bomeamuii B ucropuro kak @uboHAYYH, YTO
O3HaYaeT «ChlH BoHayum», — OOWUH W3 HaWOOJiee BBIJAIOIIMXCS MATEMATHKOB EBPOIICHCKOTO
cpenHeBeKOBbs. OH HE TOJIBKO MO3HAKOMHMII €BPOTICHIIEB C JECATUYHOM CUCTEMOMN CUHCIICHUSI, HO
Y TTOCTPOMUJII OJIHY U3 CAMBIX YIUBUTEIBHBIX YHCIIOBBIX IMOCIEAOBATEIILHOCTEH B MATEMATHKE.

B counnenun «Kuura abakxa» (1202) ®duboHauyu NpeIoKWI Ha MEPBbIA B3]
OOBIYHYIO 33724y OMpeACNCHUs IMPHUILIOAA JTOMAITHUX J>KUBOTHBIX B HEKOTOPBIX HICATBHBIX
ycioBusix. B pesynpTaTe pemieHust 3Tol 3a1a4i ObLT OTKPBIT PAJT YHCEII, OTPAXKAIOMIUNA MHOTHE
3aBUCHMOCTH B IIPUPO/JIE U UCKYCCTBE, CTABIINI MEPUIIOM KPAaCOThl U TAPMOHUH.

Bor srta 3amaua: «Hekto momecTusn mapy KpOJHMKOB B HEKOEM MECTE, OTOPOKEHHOM CO
BCEX CTOPOH CTEHOM, YTOOBI Y3HATh, CKOJIBKO Map KPOJIMKOB POJAUTCS MIPHU ITOM B TE€UCHHE TOJIa,
€CJIM TIPUPOJIa KPOJIUKOB TaKOBA, YTO YE€pe3 MECAIl Mapa KPOJMKOB MPOU3BOJUT HA CBET APYTYIO
napy, a po>kJIar0T KpOJIUKHA CO BTOPOTO MECSAIIa IMOCIIE CBOETO POKIACHUSY.

CocraBum  cxemy, KoTopas Oymer . o
OTpaXkaTh HAIllK paccyxiaeHus (cMm. puc.1). B 1
nmepBoM cToJiOIe OynmeM o0o3Ha4yaTh HOMEpP
MecsIia, BO BTOPOM — H300pakaTh KPOJIUKOB,
a B TPEThEM — 3aIMCHIBATH OOIIee YNUCIIO map
KpOJIMKOB B JaHHOM Mecsie. Ecnmu cumrath
NEPBYIO Mapy KPOJIMKOB HOBOPOXAECHHBIMH,
TO HA BTOPOM MecCSI] y HAC TMO-TIPEKHEMY
Oyzer onHa mapa, KOTopasi B TpETheM Mecslle 5
npuHeceT npurioa: 1+ 1 = 2. Ha yeTBepThIii
Mecsll OHa TaKKe MPUHECET MPHUILIOJN
2+1=3, nmpu OTOM «IE€pBOE TOTOMCTBO» YK€ TIOB3POCJIEB, CTaHET CIIOCOOHBIM K
BOCIIPOU3BOJCTBY. Takum 00pa3oM C MATOrO Mecsla YK€ JBE MHapbl KpPOJHWKOB HAUYMHAIOT
MIPOU3BOJIUTH MOTOMCTBO, a MOSIBUBILAsACA B YETBEPTOM Mecsile mapa jro3pesaer. MToro, msl
MOJIYYWJIM B ISATOM Mecsie 3 + 2 = 5 nmap KpoiukoB. Paccyxas aHalIOrHYHO, MOJIYYUM YTO U3
TUX MATH Map TPU JaAyT MNPUIUION B LIECTOM Mecdlle, T.e. MX Bcero Oymer 5+ 3=8.
[IpoaBurasce mo 3Toi cxeMe jaajee, Mbl MOJIy9UM, YTO BCETrO0 K KOHILy roja Oyaem umerb 144
napbl KpOJIMKOB (IIpOBEph 3TO caMocTosATenbHO!). Kak Buaum, M300pa3uTh MX Ha CXeMe
JI0CTAaTOYHO 3aTpyIHUTENbHO. [Ipuuem nanee poct OyIeT yBeIMUMBATHCSA 3HAUUTEIHHO.

Urak, B pesynpTaTe pelIeHUs 3aJadyd O KPOJMKaxX, MbI MOJYYHM MOCIEA0BATEIbHOCTh
gucen: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765 u T1.1.
Kaxaplii umeH 5TOH MOCHEeNOBAaTENbHOCTH, HAuYMHasg C TPEThEro, paBeH CyMMe JBYX
npenpiaymux, T.e. Fn = Fno1 + Fno2, mpu N > 2. OgHuM U3 TEPBBIX HCCIENI0BaTENeH
PacCMOTPEHHOM MOCIeIOBATEILHOCTH cTal ¢paHiy3ckuii marematuk A. Jlroka (1842 — 1891),
BO3POJIMBIINI CBOMMHU pabOTaMH HMHTEpeC HaydyHOH OOIIeCTBEHHOCTH K ATHM uuciaMm. C ero
JErKo pykd OHU moiayuunu umsi DOuboHau4yM, a MOCBSIICHHbIE MM HCCIEIOBAHUS CTalu
MIPUYMHOKAThCS KaK KPOJIMKHU U3 €ro 3aJauu.

Uucna dubonauyn 001aAaI0T MHOTHMHU COBEPIIEHHO HEOXHUJIAHHBIMH CBOWCTBAMU H
MepeueHb ATUX CBOICTB TOCTOSHHO pPACIIUpSIETCs, NEMOHCTPHPYSd OECKOHEYHYIO KpacoTy H
B3aMMOCBSI3M MaTeMaTUKU U Tmpupoasl. llpuBenemM Ui HEKOTOpPHIE CBOMCTBA YHUCEN
duboHauun, 0603HaYas i-bIif YWICH MOCIEA0BATEIBHOCTH F;.

Puc. 1. 3a0a4a 0 KpoauKax

1. Fi+Fo+ Fe+ ...+ Fn=Fn+2-1 6. F>,+F’,=F,

2. Fit Fe+ Fst ..+ Fano1 =Fan 7. Eciu F,, uétHO, TO N KpaTHO 3

3. FotFatFet ..t Fan=Fans1-1 8. Ecmu F, xpatHO 7, TO N KpaTHO 8

4. F12 + F22 + F32 +..+ Fn2 =F, -F . 9. Ecmu F, xpatHO F,;, TO N KpaTHO M (st m # 2)

10.Ecnu F,, — npocToe, TO U N — IIPOCTOE.
2 2 n 9
5. I:n + Fn+l - I:2n+1



Tenepp THI 3Haemb, Kak IOCIIEAOBATEIHHO
noyryqath ouepeanoe yucio dubonauun. Ho ectp 2
am cnoco0 momydeHus N-ro uncna Dubonaudm
cpa3y, 0e3 BBIUMCIICHHUS NPEIBIAYIIUX €My YHCeln? 1]1
Takyro Gopmyny Hamen aHTIMACKUN MaTeMaTHK 8
Aolpaxam ne MyaBp (1667-1754), xoTs, Kak 3TO
gacTo OBbIBaeT B MCTOPHUHM, MAaTeMAaTHKaM OHa CTaJa 5
M3BECTHA TMOJ JAPYTMM HMEHEM — Kak Qopmyna
Bune!. BermsmT 3Ta  OpMynTa  COBEPUICHHO

HCOXKUJAHHO: Puc. 2. 'eomeTpuyeckas WILTIOCTpAIs K opmye
n n
IIJIsS CYMMBI KBaJpaToB IepBhIX N uncen dudboHauun
1+ \/g 1- \/g ™ P P

2 2
i V5

o 1+4/5
HpI/IMe‘{aTeJ'II)HO, YTO B HCHU I/ICHOJ‘IBSyeTCSI qHCHOT , KOT0p0€ BHepBI:IG BCTpG‘IaeTCSI B

«Hauanax» EBxmmma (Il B. 1o H.3.) mon HazBaHueM «4ucio DPUIAUS» U WCIOIB3YETCS s
IIOCTPOCHHs MPABUJIIBHOTO NATHYyrosbHUKA. Yneno @ =1,61803... omuceiBaeT 3HAMEHHUTOE
3o;m0T0o€ ceueHne. OTHOIIGHHWE COCETHUX YHCEN TMmocieaoBaTenbHOCTH DuboHayun ¢
YBEITUYCHUEM HOMEPOB CTPEMHUTCSI UMEHHO K 3TOMY YHUCIY.

A MOXHO I JyIsl POU3BOJBHOTO YHCIIA CKa3aTh, SBISIETCS JTU OHO 4YucioM DPuboHau4dm?
Taxoit kputepuit Toxxe HalaeH. W 11st HeOONBIINX YUCEI ThI JIETKO MOYKEIIb €r0 MCHOJIb30BaTh:
yucno F sensercs ynciom @uOOHAYYM, €CIIU TIPH MOJCTAHOBKE €r0 B BBIPAKCHUS 5F2 + 4 wim
5F2 — 4 xoTs GBI OJJHO M3 HUX JIACT B Pe3yNIbTaTe KBAJPaT HATYPATBHOTO YHCIA.

Eme ogHuM HEOXXHIAHHBIM TPOSIBIEHUEM

yHHUBepcagbHOCTH uncesn dubonayyn okaszaiach 1

HUX CBSI3b C TpeyrojibHUKOM Ilackansi, KOTOpBIi —— 1 1

MBI HCITOJIH30BaIN JUTS NONYYCHUS  PuGomawan " " 1 )2& ,

ko3 durmenToB B (popmynaax COKpameHHOTO 1" - }(’7)&
YMHOKEHHUS CTapmiux creneHed. Bo BTopoi 1 %%
nonoBuHe XX  Beka  cpasy  HECKOJIBKO L g &
matemaTukoB (/1. [Tois, M. Tapmuep u jnp.) 31,«)(;/)10/\10/\5/ 1
3aMETUIIA, YTO €CIIA MPOBECTH B TPEYTOJILHHUKE 57 )W\/\/\/
[Tackasig monepeyHble JIMHUM TaK, KaK MOKa3aHO 81 6 15 20 15 6 1
Ha puc.3, TO CyMMbI YHCEN B 3TUX pAnax OyayT 13-

gucjaaMu @uboHauuu. Puc. 3. Ynucna dubonayun u tpeyronsHuk [lackans

Jlyia omucaHusl U3BECTHBIX MPUMEPOB MposiBiIeHHs yucen PuOOHAUYYM B MaTeMaTUKE He
XBATUT M IEJION KHUTH, & CKOJIbKO eIlle TallH OHM OTKPOIOT CBOMM HCCJIEIOBATENsIM, HE 3HACT
HUKTO. Yucna ®uboHayun BO3HHUKAIOT B CAMBIX Pa3HOOOpa3HBIX opMax: B paCTUTEILHOM MHUPE
U KMBOTHOM MHpE, B UIPOBBIX CTpaTerusx, M Jake B 3ajJaue 00 ONTHMAaJIbHOW CTpaTeruu
aBTOMOOMIINCTA, TPU KOTOPOH HEOOXOIUMO HaliTH HanboJiee BHITOJHYIO CKOPOCTh MAIIUHBI 7S
HaUMEHBIIIETO pacxoa OeH3WHA Ha KWJIOMETP MYTH.

3ajlaHuA:

1) Buibepu mobvie mpu uucia u onpeoeiu, nOIb3YACb KPUmepuem, ecmv i Cpeou HUX 4ucid
QuboHauuu.

2) B XIV sexe 6 mpakmame «budoicacanumay unoutickoeo mamemamuxa Hapasuvl nossuiace
3adaua, npedcmasgnawas eapuayuro 3adadyu o xpoauxax Jleomapoo Iluszanckoeo: «Koposa
Kadx#cowlil 200 NPUHOCUM OOHY MEIKY, MeIKd HA4uHaem 0aeamsv mMakoe e NOMOMCMBO ¢

! YKaun Bune (1786 — 1856) — ppaHiy3cKuil MaTEMaTHK U MEXaHHK.



mpexnemnezo 6o3pacma. Kax eenuxo cmaoo xopoe u menoxk om 00nou kopogwi uepes 20 nem? ».
Bosnukarowas 6 xode peuwlenus nocie008amenbHOCMb Hucel NOAVYULA HA36AHUe YUcel
Hapasnwl. Ilocmpoti amy nocie0osamenbHOCmb U 0Meems Ha 60NPOC 3a0aUi.
3) Haiiou npumepwl nposienenus uucen Qubonauuu.

a) 8 pacmumenbHOM mupe;

0) 8 JrcusomMHOM Mupe;

8) 6 apxumexmype, My3viKe, UCKYCCMEE;

2) 8 NPoOU38e0eHUSX TUMePamypbl U KUHO.
4)* Jlokaosicu, umo kaxcovie 06a cocednux uucia PuboHauyu 63auUMHO NPOCMbL.
5)* Ilpuseou mpu npumepa, uiOCMPUpyiowux 0OHO U3 0eCImu PACCMOMPEHHbIX 6 MeKCme
ceoticms yucen Qudoonauyu. Jfoxkadxcu cnpasediusocms 8blOPaAHH020 MOOOL CEOUCMBA 8 0OUem
guoe.
6)* B 1984 200y na cmpanuyax uayuno-nonyusapHoco xcypuaia «Keanmy»y M.H. 3auxun
svickazan eunomesy: «Poeno uepes 60 uucen nocneousas yughpa nwobozo uucia DPubonauyu
nepuoouyecku nogmopsemcsy. J{oxkasxcu smo.
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