B.II1. Hlensaruun

FeomeTpuyeckas MHTepnpeTaumsa Tpouubl

Hacrosimass cratess BO3HHKJIA B pe3yibTare OOBEAUHEHUS HHPOPMAIMH U3 Tpex
WMCTOYHUKOB, Ha TIEPBBIN B3I, HE CBSI3aHHBIX MEXIy COOO0M. DTO — TEOMETPUUYECKOE 00pa3HOe
npejacraBiaenue tpouibl «locrogs — bor — JluaBom» [1], mpsSMOyrosbHbBIH TpeyroibHUK,
THIIOTEHY3a KOTOPOTO paBHA MPOM3BEICHUIO KaTeToB, [2, 3] U 3a1a4a CTpOUTEIbHON MEXaHUKH,
3aKJIIOYAIOINASCS B MOJMYYCHUH W3 IMIMHIPUYECKOTO OpeBHA OAJIKU MPSIMOYTOJIBHOTO CEUCHHS

HanOoJIbIIel IpouHocTH [4, 5].
OT10 — TaM...
Csugpm

1. 'eomeTpnueckoe oOpa3Hoe npeacraBienue Tpouubl

['maBHBIM B TpO€HAYANHH SBISAETCA HE KOHKPETHBIA BUI HAYal,
a TO, YTO TUX Hadal UMEHHO TPH.
B.A. Bynun

OO6parumcs K pucyHky 1 u3 padotsr [1].
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Puc. 1. Jbxerpouna xak orpaxenue Tpouisl
[Mcrounnk: XKyk H.A. TIpaBenst o Tpowuie kak BceoOrieit Monenu mupo3aanus //
«Axanemust Tpunurapusma», M., 9. Ne 77-6567, myo:n. 17617, 09.08.2012. — puc. 1]

[IpuBenemM pUCYHOK 2, MOSCHSIOUIMNA 337a4yy CTPOMTENBHOW MEXaHHWKH, Halas B HEM
o0pa3Hoe CXOJICTBO C PUCYHKOM 1.
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Puc. 2.

3ajavya CTPOUTENFHONW MEXaHUKH COCTOSIa B TOM, YTOOBI HAWTH, KAaKMM 00pa3oM HYKHO
oOTecaTh Kpyriioe OpeBHO, YTOOBI MONYYUTH OANKy MPSIMOYTOJIBHOTO CEYeHHUS HauOoblei
npounoctu. 3anady B XVIII Beke pemmn dpaniy3ckuii maremaruk [lapan (1666-1716) [4, 5].

OH Hamlen, YTO MPH 33JaHHOM auaMeTpe OpeBHa d+e+C IpoM3BEJEHHE CTOPOH Opyca ab?
JIOJDKHO MMETh HauOoJiplliee 3HaueHue. Pe3ynpTar goCcTUraercs npu JeIeHUU TUaMeTpa Ha TpH
paBHbIe yacTH 0 =e=C, BOCCTAHOBJICHUH MEPICHAUKY/SIPOB T U3 TOUeKk AeneHHs quamerpa U
MOCTPOCHUS NPAMOYT'OJIBHBIX TPCYTI'OJIbHHUKOB.

Haubonpmeld mpodHocThi0 Oyaer o0iazaTh NPSIMOYTOJNBHBIM Opyc €O CTOpOHAMHU

a=+1/3 u b=+/2/3. OrHomenue cropor b/a=~/2.

2. TpeyrojibHUK, TUNOTEHY3a KOTOPOT0 PABHA IPOU3BEIeHUI0 KATETOB

[Ipoananusupyem puc. | ¢ nmpuMeHEHHEM TPEYroJibHUKA, TUIOTEHY3a KOTOPOro paBHA
NPOM3BEACHUIO KaTeTOB, MHOTOKpPaTHO M pa3zHocTopoHHe wuccienoanublii [1.51. Cepruenko
[2, 3], koTopoMy OH &an Ha3BaHHME «CaKpaJbHBIN» (pHUC. 3), BBLICNSAS €ro 0coboe MeCcTo B
MaTeMaTHYeCKOM TEOpHM TapMOHUM, IUIATOHOBBIX TeNax M TeoMeTpuM MHupoB. To ecTb,
MOJIOKHMM, YTO B KauecTBE TPEyrojbHHMKA, CUMBOJIM3UpYIouiero Tpouily, cieayer ynorpeOuTh
«CaKpaJbHBIN» TPEYTOJbHUK, 00TaTAI0IINI YHUKATHHBIMH TAPMOHUYECKUMU OCOOCHHOCTSIMH.

Puc. 3.

HecmoTpst Ha TO, 4TO 0003HAYEHHUSI CTOPOH, OTPE3KOB U YIJIOB T€OMETPHUECKUX (uryp
Ha pUC. 2 ¥ 3 pa3InyHbl, 9TO HE 3aTPYAHAET BOCIPUATUE MaTEpHAIIA.

YucrneHHble 3HAYeHHMs 374€Ch W Jajiee MPUBEICHBI IyTeM OTOpachIBaHUS MIIAIIINX
pa3psaI0B MAaHTHCC, @ HE OKPYTJIEHUEM M0 MpaBHiiaM apuMETUKH, JUIS Jydlleil y3HaBaeMOCTH
30JI0TBIX KOHCTaHT U YMCEJl, BOSHUKIINX HA UX OCHOBE.

Croponsl TpeyronbHuKa ABC cOCTaBIAIOT CAEAYIOLNE BEIUYNHBI:
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— AB (rumoreny3a) V2 + ¢ = Jpl+ ¢}:W:\/E:¢\/EJ
\/3+@ 105 =2 ++/5 = /4,236 =2,058~2.

2 2

— BC (Oostbmwmii kater) ¢= =1,618,;

— AC (MeHbIIH# KaTeT) \/E = =1,272;

3aMeTuM, uTO /¢ =.[S; , Tl S3— TPEThS 30J10Tast IIPOMOPIIHS.

Jlisi comoCTaBIEHUsI TPEYrojbHUKA pUC. 3 C pHC. 2 OyJeM CYHTaTh €ro BIHMCAHHBIM B

KpyT IUaMeTpoOM V#® =2,058 u IIPUBEJIEM HECKOJIBKO €ro MapaMeTpoB:

3
‘/;7= VZ;‘/E ~1,029:

— FA = FB = FC (paanyc oKpyKHOCTH)

— CE (BbicoTa)

1;
— AE (oTpe30K) o —1=Js-1=3 :‘/\/—57_1 - J0,618=0,786;
— BE (otpe3ok) Jp? —1=Jg = 1/1+2\/§ =,1618=1272;

— BD = AE (otpe3kn) \/; =0,786;

— FE = BE - FB (otpe3ok) 1,272-1,029=0,243;

— DE = BE - BD (otpe3ok) 1,272-0,786=0,485,

3neck pesynbrar 0,485..., a He 0,486, He ommOKa, T.K. OKPYIVICHHE NAETCS IMyTEeM

oTOpackIBaHUs MiaamuX paspsaos, 0,485..= \/ﬁ =\/5-2.

ITockonbKy peub HAET O TeOMETPUYECKOM O0Opa3HOM NpeACTaBICHUU TpouIbl «c
NPUMEPKOI» Ha ATY POJb «CaKpaJlbHOI0» TPEYroJIbHUKA, XapaKTEPHBIMU OTPE3KaMU SIBJISIOTCS
BD, DE, EA 1 ux cyMMbl U COOTHOILIEHUSI MEXJy HUMH (puc. 3). Py cooTHOLIEHMI BbIpaXkaeT
OosblIee 3HAYEHHUE 30JI0TOM MPOMOPIIUH:

BA:BE =2,058:1,272 = 1,618,

BE : BD = 1,272 : 0,786 = 1,618, m ¢ : g =4
BD : DE = 0,786 : 0,485 = 1,618, i/ :/¢° = 4.

[IpuMeHHUTENHHO K HAIIEH 3a/1aue TOBEpHEM TPEYTOJILHUK puUC. 3 10 3aHsATus paguyca CF
BEPTUKAIBHOTO TIOJOKEHUS, [a0bl OBITh TMOXO0XXMM Ha pACHOJOKEHHE TPEYroJIbHUKA,
cumBoJIM3upyromiero Tpouity Ha puc. 1, U mpomMapkupyeM CTOPOHBI M OTPE3KH CHMBOJIAMH U
YHCIEHHBIMU BeJIMUMHAMU (puc. 4).
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Puc. 4.

[TomuepkHeM mapameTpsl, XapaKTEepPHU3YIOIINEe B3aUMOCBS3b C OKPYKHOCTBIO, ONHMCAHHOM
BOKPYT «CaKpaJbHOTO» TpeyroiabHuKa (puc. 3):

BE : BF = 1,272 : 1,029 = 1,236, umu ¢° —3;
BD : FE = 0,786 : 0,243 = 3,236, uu ¢° —1;
BF : FE = 1,029 : 0,243 = 4,236, unu ¢°;

2
BF :BD=1029:0,786=1,309= £ —w,;

2
rae Wy = % =1,30901699.. — 30710701 BYp.

3aMeTuM, YTO 37€Ch HE HJIET pedYb MMEHHO O 30JI0TOM TPEX3BEHHOM Bypde, Kak
K03 (UIMEHTe B3aUMHOM CBA3M MEXAy [UIMHAMHU TpEeX dacTeil: MeHblued a, cpemHed b u

Oospiielt C oTpe3ka a+b-+C B MPONOpLUUA Wy, :M. A Tpu vactu Bypda a, b u C
b(a+b+c)

CaMOCTOSITENIbHBIE U HE COOTBETCTBYIOT TEM K€ 0003HAYEHUSIM Ha pucC. 2 U 3.

Paguyc okpykHOCTH, OIMCAaHHON BOKPYT TPEYroJibHUKa, paBeH 2,0581710..=1,029085..,
OTJIMYAsCh OT €AMHUYHOIO paguyca MpuUMepHO Ha 2,9%, 4To OJM3KO K BETHMYMHE HIeaTbHON
aCUMMETPUHU.

Cymma KaTeToB TpEeyrojabHUKa paBHa qUCITy
\/E +¢=12701965..+1,6180339..=2,8882304..~ 2,888, Tpu 3HaKa MAHTHUCCBI KOTOPOI'O
(mpoumtupyem Bukunemuto — http://ru.wikipedia.org/wiki/888_), coorBercTByrOT H30mCEhHH
umenu Incovg (Mucyc): 10 + 8 + 200 + 70 + 400 + 200 = 888. U 3a¢ech xe, —

«Korna JleBa nact poxnenue Benukomy bory, u Ha BocToke B30HAET 3Be3/1a cpeau Oena
IHS,, — 9T0 OyneT BeNMKUN 3HAaK BceM JroAsM Ha 3emuie. Torma CoeiH ['ocnona cHH30UIET K
moasaM B oOpasze dyenoBedeckoM. OH 007aaeT 4YeThIpbMsI IVIACHBIMM 3BYKAMHM U JABYMS
OJIMHAKOBBIMH O€3IJIaCHBIMHU; 51 CKa)Ky MOJIHOE YHMCJIO €r0o MMEHH: BOCEMb €IMHHUII, CTOJIBKO K€
JIECSITKOB M BOCEMb COT — BOT YTO OyJIe€T 03HaYaTh UMl €70 HEBEPYIOIIUM.

[Mucanust CuBmasr Kymeiickoit (150 r. H. 9.)»

BepHemcs K TpeyroybHUKY:

— CyMMa ujeaia ¢ U €ro CyluHOCTH \/E 3a BBIYETOM JIBOUILIBI BEChMa OJIU3KO JaET YUCIIO
0,888, 1.e. /¢ +¢—2~0,888;

— CyMMa CYIIHOCTH \/Z 1 WHBepcHH 1/ ¢ uaeana 3a BEIYETOM €IMHHMIIBI TaK ke OIu3Ka K

9TOU BEJIMYHHE: /@ +% -1~0,888.


http://ru.wikipedia.org/wiki/888_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
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Bropouem, cyxaeHne o CBSI3M CyMMbl KaT€TOB C 4HMCIOM 888 MHOM, CKOpee,
UCKYCCTBEHHO HaJlyMaHO.
Eme pa3 ormerum, uro runorenys3a AB, kak AuaMeTp OKPY>KHOCTH, OJIM3Ka K YUCIy 2,

COCTAaBJISI 3HAUEHUE 4/ 2 + \/E =2,058.

Bricora CE, npouieHHas BHH3 Ha CBOIO K€ BEJIMYUHY, CTAHOBHUTCSI PAaBHOM 2.
VY 1BOeHHAs BHICOTA M TUIIOTEHY3a COCTABJISIFOT KpecT (pHc. 5), mepeceKkaronuiicsi B TOUKe

E 3omotoro ceuenus (puc. 3) BA : BE =2,058 : 1,272 = 1,618.

Puc. 5.

«CaxkpanvHolily mMpeyeoIbHUK  68UOY  CBO€ll 2APMOHUYHOU VHUKANbHOCMU  61page
npemeH008ams Ha poilb MPeEY20IbHUKA, CUMBOTUSUPYIOWE20 MPOUL) .

U Bcé xe, mockonbKy puc. 1 sBisger coboii nBa TpeyronpHuka «Tpouia — Jhxerpoumnay,
o0pa3ysl MPSAMOYTOJbHHUK, WX JIOTUYHEE IPOBEPUTh HA COOTBETCTBHUE YCJOBHSIM 3a/ladyd
CTPOUTEILHOM MEXaHMKH MaKCHUMaJbHOW MPOYHOCTH, BIHMCAHHBIA B OKPYXHOCTb. BHauane
PacCMOTPUM OKPYKHOCTh JIUAMETPOM 2, 3aT€M OKPYXHOCTb C €IMHMYHBIM HOPMHPOBAHHBIM
JAAMETPOM.

3. 3agaua CTPOUTENbHOM MEeXaHUKH

Ecnu 661 npupo/ia MMena CToNbKO 3aKOHOB, CKOJIBKO UMEET I'oCy1apCTBO,
cam ['ocriozb He B cocTOSIHMM ObUI OBl YIPaBIATH €IO.
JI. bepue

IIpsAMOYroJIbHMK B OKPY:KHOCTH JUAMETPOM 2

Bo3bMem okpykHOCTH ¢ pamuycom 1 (puc.2). Brumem B Hee NpAMOYTOJbHUK
€000pa3HO € ero MaKCUMaJIbHOM MPOYHOCTHIO coriiacHo padoTte [4].

Jljis 9ero quameTp JeNuTCsl Ha TpH paBHbIe yacth 2:3=0,666... u u3 Touek nenenus D u
C BOCCTaHABIIMBAIOTCS MEPIEHANKYISAPEL. 37eCh y)Ke oOpaliarT Ha ce0s BHUMaHUE TPU 3HAKa
MaHTHUCCHI YHCJIa, ACCOIIMUPYSICH C YHCIIOM «3BEPsD».

CTOpOHBI IPSIMOYTOJILHUKA M OTPE3KU COCTABIISIOT 3HAYCHHS:

BA=2: AF:a:i; BF:e:&; CF:f:&; BD=DC=CA=2.
NE) 3 3

V3

IIpsAMOYroJiIbHMK B OKPYKHOCTH JuamMeTpom 1

Paznenum auameTp eAMHUYHOM MIMHBI Ha TpH paBHble yacTH 1:3=0,333.. u u3 Touek
JICTICHUS] BOCCTAHOBUM TMEPICHIUKYIISPHI (puc. 6).


http://www.foxdesign.ru/aphorism/author/a_borne.html
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J213 V213 J1/3
2/3 13

V3/3=1

Puc. 6. TpeyroabHuk, cumBoau3upytomuii Tpouily, BIUCaHHBIN B OKPYKHOCTb €IMHUYHOTO
JIaMeTpa

CTOpOHBI TPEYIrOJIbHUKA U OTPE3KU COCTABIISIIOT 3HAUYCHUSL:

BA=1, AC:i; BC=\/Z; EC=£; BD:DE:EA:E; BE:E.
NE 3 3 3 3
TpeyronbHHUK, CHMBOJIM3UpPYOWMKA Tpouny, BOMCaHHBIM B OKPYKHOCTb €IMHUYHOIO
MaMeTpa, UMEIOIIUNA MaKCUMAJIbHYI0 «CTPOMTEIbHYIO» IPOYHOCTh, O0OJaJaeT M BecbMa
XapaKTEPHbIMU BEJIMYMHAMH CTOPOH.

Kuiouesomu sgnsmomes N2 u 3, onuYemeopss coboli c80eoOpasHvle «KUPNUYUY
MUPO30AHUSL.

IToBopoT Tpeyronbuuka (puc. 6) g0 3anstus paguycoM CF BepTHKaILHOTO MOJOXKCHHUS,
M300paXeHHBIH Ha pHUC. 7 MyHKTUPHON JHHHEW OPAaH)KEBOTO IIBETA, MOBTOPSET MOJIOKEHUE
TPEYroJIbHUKA, CHMBOJU3HUpYIOIero Tpouily Ha puc. 1.

Puc. 7. TpeyronbHuK, cuMBoIU3upytomuii Tpouily, BHMCAHHBIA B OKPY>KHOCTh €TUHUYHOTO
auaMerpa

[Tockonbky 00pa3oM reoMeTpudeckoi KOHCTPYKIUH TpOUIBl M €€ OTpakeHUs B BHJIE
JbxeTpouIbl B TEOJOTMH BBIOPAH YETHIPEXYTOJIbHUK, BUAMMO OH Ui KOHKPETHOCTH MOXET
BOCIIPDUHUMATBCS B IPOCTBIX YHUCJIOBBIX BEJIMYMHAX pHUC. 7/, HUMES MAKCUMAaJIbHYIO
«CTPOUTETBHYIO» MPOYHOCTH (pUC. 8, HA KOTOPOM JJIsl JYILIEro COMOCTAaBJIECHUS MOBTOPUM U
puc. 1). Bepuunbl «bor» u «/luaBom» paBHOYJaJCHbI OT BEPTUKAIN, BEPXHEH TOUKOH KOTOPOI
aBisieTcsT «I 0CIIONb .
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Puc. 8. 'eomerpuueckas narepnperanust Tpouisl 1 JHKETpOUIIs B BHIE YETHIPEXYTOIBHUKA,
HMMEIOIIET0 MAaKCUMAIIBHYIO «CTPOUTEIBHYIO» IIPOYHOCTD, BIIMCAHHOIO B OKPY>KHOCTh
€MHUYHOIO THAMETpa
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