Anrebpa curHatyp

0.24. «30/0TBIE» COOTHOLICHUS

Cnoso «Maxomy (8 nepegode ¢ uspuma «Mecmoy) — s3mo u o0Ho u3z Hwen
TBOPLIA. U ece, kmo uzyuaem mempuyeckue c80UCMBEA OKpylcaiowell Hac pe-
ALHOCMU, B0JBHO UL HEBOJILHO Caydicam oelly packpvimusi ceoticme EI'O Hme-
Hu (eciu moavko cosnamenvho ne ompuyaiom EI'O — npum. pasa I'. /lasudosa).

Hamomuum, yro nsatukonednas 3Be3fa (puc.0.50) yauBisieT moCTOSHCTBOM
OTHOIIEHUH COCTABIIAIOIIUX €€ OTPE3KOB!

AD:AC=AC:CD= AB:BC=
= AD:AE=AE:EC=... (0.97)

Haiinewm, juist npuMmepa, B KaKUX OTHOIICHH-
ax Touka «C» nenut otpe3ok AD (puc.0.50).

IMycts otpe3ku AD = a, AC = b. ITockosns-
Ky otpe3ok CD = a —b, To cornacuo (0.97)

a b
Puc. 0.50. —=—,
OTHOLIEHUS OTPE3KOB b (a-b)
B IIITHKOHEYHOM 3BE3]IC nin 5 5
a“=ab+b".

2
Pasnenue 0be 4acTi 3TOro BhIpakeHus Ha b° u o6o3HaumB a/b = ¢, momy-
YMM 3HAMEHHUTOE «30JI0TOES» YpaBHEHUE

pi-p-1=0. (0.98)

KOpHI/I OTOI'0 YpaBHCHUSA, KaK U3BECTHO, PABHBI:
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Anrebpa curHatyp

CyMMa ¥ Ipon3BezieHUe JBYX KOopHel «3omororo» ypasHeHus (0.98) paBHbI

cooTBeTCTBEHHO 1 U — 1:
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Z=1, 0.101
5 (0.102)

=——=-1. 0.102
2 (0.102)

DT0 KaK pa3 U 03HAYAET, YTO YUCIA (1 U ¢ o JENAT CAUHUYHBIA OTPE30K B

OTHOIICHUAX «30JIOTBIX» HpOHOpHHﬁ.

Buipascenus (0.101) u (0.102) yousumenvivim 06pazom cooepaicam npax-
MuYecKu 6ce OCHOBONONAzalwue yuciosvle npunyunvl 1eopenus. «Eouncm-
enHocmbvy, «leoticmeennocmovy, «Yemeepuunocmoy u «llamepuunocmoy u ux

COOMHOUIEHU.
Kopnu (0.99) u (0.100) «3010moco» ypaehe-
nus (0.98) moorcno maxk dice npedcmasums 6 uoe

9 =051 +5%),
(0.103)
9,=05(1-5%),

20e «llamepuunocmv» nposeisiemcsi 6 bonee noj-
HoOlU Mmepe.

Jlerko moka3aTh, YTO ISTUKOHEUHAs 3BE3Ja,
BITUCAHHAS BO BHYTPEHHWH IIEHTAroH OOJBIIOMH
3Be31b! (puc. 0.51) MeHbIIe UCXOTHOMN B

a/la—b)= a’/b?=¢p,®= 2,618034... pas.

Dro elle 0JHA KOHCTAHTA, MPUCYIIAs KOHCT-
pykiu 3Be3sl COJOMOHA W TEOMETPHUYECKUM
ocHoBaHussM TBopenusi. Kakmas BrmcaHHash BO
BHYTpPCHHUH meHTaroH 3e3na (puc. 0.51) meHbIIe
MIPEIIICCTBYIOIICH B qolz ~ 2,618034... paza.

Puc. 0.51

TR

Puc. 0.52



Anrebpa curHatyp

Yucio qolz ~2,618034... Omu3KO K 3HAYCHUIO TPAHCICHJCHTHOTO YHCIA
e = 2,71828182845..., xoropoe Tak xe sBIsIETCS CBOeOOpa3sHOW reomMerpuye-
CKOM KoHCTaHTOM. Kak M3BecTHO, mokasaTenbHas QYHKIHS ¢ He MEHSETCS TPH
B3ATHH OT Hee TPOU3BOIHOIM, T. €. (¢")' = ¢,

THonpobyem nousms, kak smo npoucxooum. Mz pazoena mamemamuxu, cés-
3aHHO20 C pAOAMU, U36ECHIHO, YMO NOKA3AMENbHYIO (DYHKYUIO € MONCHO npeo-
cmasumv 6 gude ODeCKOHeYH020 ps0d CIMENeHHbIX QYHKYULL

0 v o0
proy X X X X X (0.104)
v—oVl o 2 203 ool

Ipoouppepenyupyem menepv 0be cmoponst svipasicenust (0.104)

1,2 3 o
@X) B A R
o2t 3

ool

Ecnu 6ocnonvzoeamvcs npaguiom 63samusi NPoU360OHOU OmM CMENneHHOU
Pyuxyuu (X) =V x "1, mo obnapyacusaem yousumenvuyio eewsn. Ipu e3amuu
npoussoonoit om npasoti yacmu (0.104) «ucuezaem» moavko nepewvlil wien psi-
0a, a 6ce 0OCMAbHbIE YIEHbL COBULAIOMCS HA 00UH «uiazy 61e60. B pezynmvmame
cHosa noryuaem (€°)’ = €', umo u mpe60o6aioce noKazams.

Mooicho npousgodums onepayuro 63amust NPOU3EOOHOU OM NOKA3AMENbHOU
@ynkyuu € beckoneuHoe KOIUUeCmeo pas, Ho pe3yibmam OCMAemcs HeUsMeH-
Huim. Kadicowlll paz npou3eo0Has yHUUmModicaem nepebulil uieH psoa u cogueaem
6ce OcmanbHble UYlleHbl padd HA OOUH «uldey 61e60, HO OeCKOHeUHOCMb npu
IMOM KadHCObLL pa3 «KNOCMAGIsien» nociedHull uieH pada. Bece amo noxooice na
nompebnenue 3uepeuu u3z beckoneunozo Mcmounuxa.

Eme onnoli pynnameHTansHON KOHCTaHTOH TBOpEHHMs, COKPBITOH B CTPYK-
Type niedatu Comomona (puc. 0.49 wim puc. 0.51) sBnsercs OTHONMICHUE JUTUHBI
OKPY>XHOCTH, OITUCHIBAIONIECH IATUKOHEUHYIO 3Be31y, K ee paanycy. Kakoit Ob1
9Ta OKPY)KHOCTH He ObIa, TaHHOE OTHOLIEHHE BCETNIa OCTAETCSl PABHBIM UYHUCITY
«mm» — = 3,14159....

JpoOHbIe yacTi OCCKOHEUHBIX, TPAHCIICHICHTHBIX yucen e = 2,71828182
845... m 7 = 3,14159265358979323... Ha mepBBIN B3MIISAA KaXKyTCS XaOTHYHBI-
MU, caydaiiHeIMU. Ha camoM nienie B 9nciie «e» COKpBITa CTpoiHast anredpande-
ckas unes [24]: — ecnu B Boipakenuu (0.104) npunsth X = 1, To moaydum

e=1+1+ ! 1 ! iy (0.105)

+ + +..
1 1x2 1x2x3 1x2x3x4




Anrebpa curHatyp

3HameHaTes b Kaxaoro nocneayomiero wieHa psaa (0.105) noymuoxaercs
Ha TMOCJIEIYIONIEee YNCIIO U3 Psiia HATYPaIbHBIX YHCEI.
B uncne 7 npucyTCTBYyeT He MeHee U3SIHAs MBICTb [24]

71'=2[Exzxixix§x§x§x§x...) (0.106)
57 79

31ech B YHMCIUTENSAX COMHOXKHTENCH CTOSAT TONBKO YETHBIC HATypajbHbIC
dpel, a B 3HAMEHATEINE — TOJIBKO HedeTHble. KpoMe Toro, U YeTHbIe, U HeueT-
HbIC YHCNA MPUCYTCTBYIOT B IAHHOM MYJIBTUIUIMKATHBHOM psfie onapHo. Bel-
paxenue (0.106) ObUTO Ha¥ICHO AHTTIMHCKAM MAaTEMATHKOM, (DUIIOJIOrOM W
kpunrrorpagom I>xoHom Yosmiucom B 1655 T.

Jpyroe kpacuBoe BbIpaXKeHUE

ﬂ=4[1—1+1—l+l—i+...]. (0.107)
357 9 11

MPUHAUIEKUT MIOTIAHICKOMY MAaTEMAaTHKy U aCTPOHOMY, U300pETaTeNio mep-
BOro Tejeckona-pedaexropa Ixeiimcy I'peropu (1671 1.).

Beipaxenust (0.99), (0.100), (0.105) —
(0.107) moka3pIBalOT, YTO 3a BUAUMOM
Xa0THYHOCTBIO JPOOHBIX YacTedl TaMHCT-
BEHHBIX YUCET @1, P2, € U 7T KPOETCS
CTPOTvii MaTeMaTUYECKU MOPSIOK.

IMpupona MOBCIOAY TPOHH3aHA MPO-
SIBICHUSIMU 3TUX (DYHIaMEHTAIbHBIX T'e0-
METPUYECKUX KOHCTaHT. Hanpumep, 3a-
KOH pocra pakoBuubl Nautilus (puc. 54)
OITUCHIBAETCS ~ YPABHEHUEM  «30JI0TON»
cnpanu [25]:

Puc. 54. Pakosuna Nautilus [25]

aZIn\/a
r=Jee | (0.108)

rae ¢ — Yroj noBoporta.

B a0 YPaBHCHUC BXOIAT IMPAKTUYCCKHU BCC (byHI[aMeHTaJH)HLIe MCTpHiC-
CKHUE€ KOHCTAHTBIL. @1 , ¢ — «30JI0TBHIC» INPOIOPUMHU; e, 7 — TPAHCUCHIACHTHLIC
qucia.
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B uenoBeueckom Tene (puc. 0.55) «3070TbIe» MPONMOPUUU TPOSBISIOTCS
TIOBCEMECTHO U MHOT'OKPATHO.

Puc. 0.55. «30510TBIC» COOTHOIIICHHS B TEJIE YeIoBeKa [26]:
91~ 621382162, ¢,°~038 ¢,°~024; ¢,*~0,14; ...

Jlyywue ymul ueroseyecmea 6ce20a CEA3bl8ANU «3010Mbley» COOMHOMEHUS C
nposerenuamu b- KECTBEHHOI O Ilpomvicna 6 mene Ecmecmesa, u Hazvléanu
amu nponopyuu «b-ocecmeennvimuy. Ewe [lnamon paccmampusan wucia ¢; u
®2 , Kak Haubonee 0OsA3amenvuvle U3 6cex MAmemMamuyeckux omHoueHul u de-
aan e2o kmo4om K nonumanuto b-ocecmeennou guzuxu Kocmoca. Ou nucan
[25]: «/{na coedunenus 08yx uacmeli ¢ mpemveli CO8EPUICHHBIM 00PA30M HE0D-
Xoouma npoexyus, Komopas 6wl cKkpenuia ux ¢ eouroe yeaoe. Ilpu smom 0oua
uacme yenoeo O0MICHA MAK OMHOCUMbCS K OpY2eol, Kak yenoe K Oonvuiell yac-
muy.

Mbuicaumens snoxu Bospoocoenus Jlyka Iauonu 6 knuee «b-scecmeennas
nponopyusy neimaics eviaeums Tpueouncmeo b-oicecmeennoco HAYAJIA.
Xyooorcnux Anvopexm [iopep, onupasice Ha «b-dcecmeenuvle cOOMHOWEHULY,
paspaboman meopuio nponopyuil 4eioseuecko2o meia. Tauncmsennoe meopue-
cmgo Jleonapdo oa Bunuu nponuszano nponopyusimu mena 4eiosexd, yCmanos-
nennvimu B-oicecmeennvim Ilposedenuem.



Anrebpa curHatyp

Kabomna yaur, yro Ums TBOPLIA

19 ' S

— aBnsiercss Kopuem u Mcrokom Bcero CorBopeHHOro. I1ocKkonbKy «30710ThIE)

ceuenust (0.99) u (0.100) mposBASIOTCS BO BCEBO3MOXKHBIX MPOsBICHUAX [Ipu-

ponst (JIOI"IM), To OHM AOKHBEI prcyTcTBOBaTh B MiMenu (0.109).
ITomeiTaemcs HaliTH «30710ThIe» Mponopuuu B Mimenu TBOPLIA.

IlombiTKa 1:

CHavayma mompoOyeM BOCIIONB30BaThCs remarpusimu OykB. B Vimenu
(0.109) 6ykBbI Y M ® — akTHBHBIE (MYKCKHE), a OyKBBI 57 W §7 — [ACCHUBHBIC
(xenckue) [30]. Temarpus myxkckux 6yks 1% = 10 + 6 = 16, a xKeHCKUX — 515} =
5 + 5 = 10. I1pu atom OtHowmenne Mysxckoro k XXenckomy B Imenn TBOPLIA
(0.109) pasHo:

v9/nnm=16/10=16. (0.110)

A otHouieHue noaHoro Mimenn k MyxckoMy paBHO
779/ Y9 = 26/16=1,625. (0.110a)

Cootromienust (0.110) u (0.110a) GIU3KH K OAHOMY M3 PEIICHUN «30JI0TO-
ro» ypaBHeHus @1 = 1,6180339... 310 TOBOPHUT O TOM, YTO MBI HE CIIUIIKOM Ja-
JIEKU OT OMPENEICHUS HCKOMOW CBSI3U.

PaccMmoTpuM ciyuai, Koa nepsas U Bropas OykBbl 53 B TeTparpammarone
(0.109) He paBHO3HAYHBI, KAK 3TO, HAMIPUMEP, OTPAXKEHO B OTIUYME JJIHUH CPE-
Hero U Oe3bIMSHHOIO MAIbIIEB YeTIoBeueckoi pyku (puc. 0.47).

Ilycte mepBast 3 = 5, Torma Bropas 7 ~ 5 — 0,1114557...= 4,8885443...
IMpu stom otHowenust (0.110) u (0.110a) mpUHUMAIOT BHJI:

V9 /=~ 16/(5+4,8885443...) ~ 1,6180339..., (0.111)

7-- -9 [ 15 = 25,8885443... /16 = 1,6180339... (0.112)

MPAKTUYCCKU IMOJTHOCTBIO COBHaI[aIOIJ_II/Iﬁ C OJHUM U3 «30JIOTBIX» CEUeHHMI ¢1.
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JHpobuoe uncino 0.1114557... MOXKXHO CBSI3aTh C MPOSBICHUSIMH KOYd.

Ecau 6ce 6yxewr uepuma u ux 6ce603moACHbIe KOMOUHAYUU CONOCMABUMb C
OEeCKOHEUHBbIM PAOOM YEAbIX YUCET, MO KKOY» 68 IMOM Clyyae CONOCMABUM CO
6cem 0ecKOHeuHbIM KOHMUHYYMOM OelCMBUMENbHbIX YUCes, HAXOOSWUXCS 6
NPOMEICYMKAX MEAHCOY YENbIMU.

Wrak, npu Broport i1 = 5 — 0.1114557... momywaercs, 4TO OTHOLIEHHE
Myxckoro k XKenckomy Hauanam B Umenu Teopsimeit OCHOBBDI, Tak ke kak
u Tlonnoe mst k Myxckomy Hauanmy, COOTHOCSTCSI B OTHOIIEHUU «30JI0TOM»
MIPOTIOPIIUH.

IonkiTka 2:

B mepBoii mombITKe 3a cUeT BechMa IPyOol (XOTS B HEKOTOPOM CMBICIIE U
JTIOBOJIBHO JTFOOOIBITHOH) MOMPaBKA HAM  YIAIOCTh MPUOTU3UTCS K JKEITAEMOMY
pEe3yaBTATy, HO 3TO CIMIIKOM IPSIMOJUHEHHO, YTOOBI CUMTATH TAKOH MOJIXOM
YIOBJICTBOPUTEIBHEIM. [IpoBeJIcHHE, KOHEYHO JK€, HECOM3MEPUMO H3O0IIPEHHEE
JTAHHOT'O CTOJIb TPYOOr0 MPUMHUTUBU3MA.

Bropas mombITka Ha Haml B3TJISA IMPUBOJUT K KyAa Ooliee HU3SIITHOMY pe-
synbraty. M3BectHo [39], 4TO AeTEepMHMHAHT CIAEAYIOMIMX ABYPSAHBIX MaTPHIL
paBeH:

2
J=9-4=5=1, (0.112a)
2 3
J=4-9=-5=-1. (0.1126)

HeTepMI/IHaHTH BCCX OCTaJIbHBIX HOI[O6HI>IX MaTpull paBHbI HYJIIO

2 20 B2 33 23
33 B2 22 23

JlaHHOE OOCTOSITENHCTBO IMO3BOJISIET cOMOCTaBUTh BhIpaxkeHus (0.112a) u
(0.1126) ¢ meproii u BTOpoit 1 (x2i) B Nmenu -3-73-° (0.109).

Ho camoe ymusurensHoe, uro Matpuusl (0.112a) u (0.1126) BeIpakarorcs
4epe3 IBYXPSAHBIC MATHIIbI, COCTOSIINE U3 «30JIOTHIX» CEUCHHH, BO3BEICHHBIC
BO BTOPYIO KPOHEKepoOBY crernens [39]:



Myxckoe (SIn)  XKenckoe (Mub)
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2 3) \oi" o 9, —o ) -0, —o

Kenckoe (Mub) Myxckoe (5Tn)

2
(2 Sj:[%l colJ :[—wz %M—wz —%J
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Hannwuii pesyromam nonyuen C.B. Iemyxoswvim [39].

B aroMm cnydae cummerpuuHO 3ajaeiictBoBaHbl ob6a pemienust (0.99) wu
(0.100) «30710TOr0O» ypaBHEHUSL:

g = 1FVLEA 1+45 —~1,6180339...
> 2
0y = 1‘V21+4 _ 1‘2*/5 — _ 0,6180339...

Takoe mpucyrctBue «3010TbiIx» ceueHuil B Umenu TBOPLIA Beirasaur
3HAYMTEIBHO OoJee mpenouTUTENnsHBIM. TeM Ooree 4To B TaHHOM citydae Oec-
KOHEUHbIE YhCIa @1 U ¢ BBIPOXKJAIOTCS B KOHEUHBIE, 4YTO SBISETCA PACKpBI-
THEM OJHOTO U3 ACIEKTOB NPOOJIEMBI COOTHOIIEHUS! OECKOHEYHOro ¢ KOHeY-
ueiM. Ho mpu atom OykBel Henpomsnocumoro Mmenn TBOPLIA wn3nauansHO
MIPUOOPETAIOT MATPUYHBIA BUJI:

H' v H |

Hi H) (V; V, H, H, 1
Hy, Hi) \V, V; H, Hj I, |
B yactHOM ciyuae:
3 Vv, 'V, 3 2 o1
2 V, V; 2 3 I, |
Hnmepecno, umo obvem yununopa omuocumcs K oOvemy
6RUCAHHOU 6 Hezo cghepvl kak 3 : 2. Apxumed ObL1 cmoab NOMpPsiceH
IMUM CBOUM OMKPBIMUEM, YMO 3d6ewdl 8blepasuposams cgepy,
BRUCAHHYIO 8 YUIUHOP HA C80eM HA0SpOOHOM KamHe. B nocreocmeuu

Luyepon mawen mozuny Apxumeoa UMEHHO HO IMOMY CUMBOILY
eeomempuyeckou eapmonuu (npum. Ilemyxoea C.B.).
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TpaHCUEHIEHTHOE YNCIIO 7, CBA3BIBAIOIIEE JUAMETP C JJIMHOW OKPY)KHO-
CTH, OIMHUCHIBAMOIIEH MATHKOHEUHYIO 3Be3ay (puc. 0.51), u «3omoToe» ceuenue
MpOsIBIISTIOTCS Tipu pasnaeneHun 613 3anoseaeit TOPHI va 365 3amperutenbHBIX
Mungor (He menail) u 248 moBenuTeIbHBIX MHUIBOT (aenai).

Hanomnum, umo uucno 613 nponusvieaem ecio TOPY, smo noanoe uyucno
KopHeguix 3anogedet, [lanuvix TBOPLIOM espesim. U3 nux 365 sanpemumens-
HbIX 3anosedell (He denail), KOmopule 0053aHbl GbINOHANMb MYNCUUHDL, HCCHUJU-
Hbl, U egpelickue padvl; 248 noserumenvHuIx 3anoeedeti (Oenaii) — 0053aHbl 8bi-
HOMHAMb MOALKO MYICHUHDL

365 + 248 = 613. (0.113)

OTHolIEHUS:

613 /365 = 1,6 79452054 79452054 79452054 79452054...,  (0.114)

365/248 = 1,471 774193548387096 774193548387096 ...,  (0.115)

OKa3bIBAIOTCS OJIM3KUMHU K «30JI0TOMY» CeueHuto ¢; ~ 1,62,
Ecnu crnoxuts yncna (0.114) u (0.115), To mony4um

613 /365 +365/248 =3,151226..., (0.116)
gucio Omm3koe k yucny « = 3,1415926...
KabGona y4uTt, 4T0 y ')KEHIHUH Ha 4 opraHa OonbIe, 4eM y Myx4uH. [To-
3TOMY O0IIIee YHCIIO 3aMOBEICH, KacarIux cs keHiuH, 252, Torna
613 /365 +365/252=23,127864... (0.117)
Haxons cpennee apupmeruueckoe yucern (0.116) u (0.117)

? (3,151226 + 3,127864) = 3,1395...~ 3,14,

00HapyYXUBAEM YHCIIO elie Oonee OJIM3KOEe K YHCITY 7.



