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PacmudpoBKa ApeBHEPUMCKON MO3auKH Hayasia HOBOM 3pbl U3 I.ApJb
(PpaHuus), rae U3J10KeHbl TallHble 3HAHUSA UCYe3HYBIIEeH
IMBUJIM3AL MU O MUPO3JAaHUM U 00 YCTPOMUCTBE YesloBeKa
I. PacmuppoBka o6pamiienus cioxeta (Puc. 1,2,3,4) ¢ 3amMme4yaHUAMH
JI.JlapucCOH.
30J10TOE cCeyeHHe, 3alIUPpPOBAaHHOE B MUPAMHU/Je U3 00paMJIeHUA
CI0KeTa MO3aHuKHM.

Xypran «Hayka u )H3Hb» B HoMmepe 3 3a 1975 rox B pasnene «KyHcTkamepa» ImoMecTHit
M300paXXCHHEe IPEBHEPMMCKON MO3AMKH Hadala Hamieil 5pel II0 MaTepHaiam aMEpUKaHCKOT0
XypHana «Amerikan Scientist» Ne 5 3a 1973 rop.

«Cotpynnuna Maccagycerckoro yuusepcutera (CIIIA) JI. Jlapucon — mumer KypHaI
«Hayka ¥ Xwu3HB» - OOHapyXuia B HeGONBIIOM My3ee (PAHILY3CKOro ropoga Apis
ApEBHEPHMCKYIO MO3aMKy Hayala Hamled 95pbl. B IeHTpe MO3aWyHOM IUIMTHI H306paéH
nereniapasiii Opgei, o9apoBbIBaloNMii IUKAX 3Bepeit urpoii Ha apde (puc. 1). B okpysxaromem
OpHaMCHTE ABAX/IBI HCIOIB30BaH PHUCYHOK IIEPEKPYYEHHOH 3aMKHYTOH JIeHThL. Buiamo, aBTOp
MO3AHKHA 3HAT 00 YIMBHTEILHOM CBOMCTBE TAKOH JIGHTEHI — OH MOTYEPKHYJ €ro, H300pasuB
IPOXOAAIYIO MO CEPEAUHE JICHThl HUIZAEC HE NPEPHIBAIOINYIOCS YEPHYIO IIOJIOCKY (CM. pHC.
(parMeHTa MO3aHKH).

W3obpaxénnas 3nech JeHTa IepekpydeHa 5 pas. UTOGbI JIeHTa He Tepsia CBOEro
YHHUKAIbHOT'O CBOMCTBA, YHCJIO NOJIyOoOOPOTOB JOJDKHO OBITH HEYETHBIM.

JIroGONBITHO, YTO HH B OJHON M3BECTHOM PHMCKOH MO3aHMKe TAKOW MOTHB GOJbINE HE
BCTpedaercs. JT0 TeM Goslee CTpaHHO, YTO MacTepa MO3aHKH TOTO IIEPHOJA HCIIONb30BATH B
OpHaMCHTaX OrpPaHMYCHHOE YHCIO TEOMETPHYECKHX MOTHBOB, IOBTOPSIOIIUXCS OT OJHOM
MO3aWKH K IPYTOH, HE3aBHCHMO OT TOTO, KaKO# CIOXKeT U300paxascs B IIEHTPe.

PaccMoTpuM Mo3amKy ¢ yu&ToM 0COGEHHOCTEH OpPHAMEHTA, YKA3aHHBIX B 3aMEYaHHX
JI. JIapucoH, 1 croxeTa, rjie 3BepH HaCTPOEHEI BECEMA arPeCCHBHO.

W3 ananmM3a MO3aHKH B LEJIOM BHIIHO, YTO 3aKa34HK 3aJI0KHI B MO3aHKE OYEHb Ba)XXHYIO
MHQOpMAIMIO I NOTOMKOB. Kak H3BECTHO, >XpeIsl YIIEAIIUX LHMBUIU3ANUNA Hamboiee
CYLICCTBCHHBIE 3HAHMS COXPAaHLIM B CTpOXaWmed TaifHe. OTO ObUIM 330TepHYecKHe 3HAHHUS,
KOTOPBIC HUKOIJ[a HE (PUKCHPOBAIHCH B BHIE OOMIEAOCTYHHOIO TEKCTA, a M3JIAralHCh S3BIKOM
MH(]a, CAKPATBHBIHA CMBICT KOTOPOrO GBI IIOHSTEH JTHITh OrPAaHHYCHHOMY YHCIy JIMI, AaBIIMX
obeT He paCIPOCTPaHATh HX'B MHpY. CHCTeMa TaKuX 3HAHHi NepefaBanach yCTHO OT YUYHUTENS K
YYCHHKY. ‘

A ecTb emg OnMH crnenupUIECKHi S3BIK — A3BIK TCOMETPHH, CYIIECTBYIOIIUN HapsIy C
SI3BIKOM 9HCEJ, TOTOMY YTO IEOMETPHsA, KaK s3bIK IPOCTPAHCTBEHHBIX (OPM, JHHEHHBIMH
pasMepaMu 1yOIHpYeT S3BIK MAaTEMaTHKH.

B nannom ciyyae 3aKka3uMK MO3aMKH IPMMEHHI 00a 3THX METONa UIS 3amu¢pPOBKH
IepesaBacMbIX 3HAHHH.

B obpaminenun croxera Mo3avkd H306pakeHbl 3HAKOMBIE HAM CO HIKOJBHOHM CKAMbBH
T€OMETPUIECKHEC CHMBOJIBL: KBAJpPaThl, IPSMOYIOJILHAKH, TPEYrOJIbHUKH, CHMBOJIBI THPAMH/IBL,
5 pa3 mepeKpydeHHBIH JTHCT MEOHyca, He XBATaeT TONBKO IPABHIIBHOIO [SATHYTOJIbHUKA
(puc. 1). Ha Hammune NpaBHIBHOrO ISTHYrONBHHKA VKAasHIBAIOT JIBE KOHLIEHTPHYECKHE
OKPYXXHOCTH II0 KpasM MO3aHKH, KOTOPBIC MOJYYarOTCS IIPH BIHCAHHM W OIMCAHHH BOKDYT
IATHYTONbHMKA; B KBagpare 2 (cM. puc. 1) m3obpaxensl 5 mryk X-06pasHBIX CHMBOJIOB,
CTOSIIUX BEPTHKATBHO; B KBaJpaTe 4-6 MATh TPEYrOJIbHHUKOB, HAXOSIIMXCS BHYTPH GOJIBIIOrO
TPCYroJIbHAKA, CHMBOJBI IHPAMHU/IBI HAXOMAATCS BHYTPH BTOPOrO TPEYTOJBHHKA, 5 TOYEK B
KBajipaTe 7 U TaM e U300paxkeHa MupaMua Ha GpyHIaMeHTe.

B 00paMiICHHH MHOTOKDaTHO IIOBTODSETCS CHMBOJ ITHPAMHIBI B TPEYTrOJIbHHUKAX 110
yraam croxera (ksaapar 4-6), OHa OTHENBHO BBHIJCIEHA, KAk OyaTO 3aKasymK 0cobo
NOMYEPKMBACT BaXHOCTh 3TOrO MOMEHTA, @ TAaK )K€ YKa3bIBAET, YTO MHPAMMAA HAXOMHUTCS
BUYTpPH ITHYTOJIbHHKA M ONIUPAETCS Ha KaKyl0-TO omopy (puc. 1, xBaapar 7).



Ecii B 11€710M TIOCMOTPETh Ha BCIO MO3aHKy, TO YyBCTBYCTCS HEKas CHMMETpHs: €CIlH
[IPOJUTHTh TUIIOTEHY3bl GOJBIIMX TPEYTOJbHMKOB, TO OHM JIOJUKHBI NCPECEKAThCA B LEHTPC
KBaJIpaToOB.

IIpenmonaras BO3MOXHOCTb YKa3aHMsi 3aKa3y¥Ka MO3aWkM Ha CBs3h NHPAMKARL C
NpaBUJILHEIM IISTHYTOJILHUKOM, H300pasuM B NPAMOYTOIBHO  cucTeMe koopaxnar xOv
OKpYXHOCTb pamuyca R. B 3Ty OKpYXHOCTb M3BECTHBIM CHocO0OM BHHIICM IPABHIILHBIL
nsTayroisEEK MKPJQ. B naTryronbHuK BIHIIEM OKPY/KHOCTD € paaHyCcoM I (puc. 2).

O6Go3HaynM Yepe3 B TOUKY NepecedeHHsl BIHCAHHOH OKPYKHOCTH C OCBIO Oyv. OTn0XHM
or Toukd B Ha ocu Oy orpe3ok mmHHON R, momyunm otpesok BN. Ilposenem uepes TOUKy N
IpAMYIO, TepHeHIHKyIapHyo npsMoi BN 10 mepecedenus C BIIMCAaHHOH OKPYXHOCTBIO,
noryaum 1psmyio AC. Takum o6pa3oM, IOIyIHIH paBHOGepenHb Tpeyromsauk ABC,
KOTOpBIA MOXET SBIATHCA CCYCHHEM IMPaMHIBI 110 anodpemam naByx rpaned. CedeHme
ocaosanus nupamusl AC onupaetcs Ha xyry AC B TouKax A H C (puc. 1, xBanpar 7).

IIpemoNoXKM, YTO CTOPOHA KBajpara 5 (pHC.1), HAXOIAMIErocs B HHKHEM JICBOM yIITy
nupaMuAE! paBHa R, a muprHa OpsAMOYTOJIbHHUKA 6 (puc. 1) papaa BC.

Pacuer 30JI0ThIX cedeHnii B mapamuae (Puc 2, 3)
L Puc 2
Coemaanm Todky O ¢ Toukoi C, HOJyIuM OpSsMOYTOJNBHBIA TPEYTOTBHHIK ONC.
W3 Touk# O BOCCTAHOBHM MEPINEHIUKYNISp HA TOUKY flepecedenus cToporss MO maTivroILuika
C OXKPYIRBEOCILIC C pailyCon T, T.€. BLMCEHHBIM b J-VIOJIbHHK. $OIVERNM ,'ﬁ’,;;ij-»..-13:{}“\}-11,-.}{{;!’."";
HEVEOQUTLHIR CLM.
W3 A OLM omnpenenum paayyc BIMCAHHOH OKPYXKHOCTH I
r = 0L = OM *sina, @))
OL — r — o noctpoenuio, OM =R — pajnyc 0 YCIOBHIO. '
Tak KaKk y [paBAIBHOTO INATHYrONbHHKAa BCE  YIJIBI  PAaBHBI 180°, o
<a = 54° kaK nosioBuHa yria £M = 108°.
IMoncrasiss B (1) 3HageHue Za = 54°, DOIyIHM .
r = 0,8090170R. @)

Orcioza onpeeuM JHaMeTp BIICAHHON OKPYXHOCTH:
N, = 2*r= 2= 0,8090170R = 1,6180339R . 3)
U3 npsamoyronsHoro Tpeyronsarka ONC onpeseM KareT NC. ITo Teopeme IIudaropa
0C? = ON? + NC?, “4)
NC =+/0C% — ON?, (5)
rae OC=r=0,8090170R (u3 2).
ON = MO - OB, (6)

rae MO = R 1o ycnoBuio
OB =1 = 0,8090170R (u3 2).
MopcTasnsisa B (6) 3HaYeHHUs], NTOJYIUM

ON = R — 0,8090170R = 0,1909830R (7
TToacrasiss B (5) 3HAYCHUS, IIOIYIHM .

NC = m,8090170R)2 —(0,1909830R)? = 0,7861514R. (8)

Torzaa JMHA OCHOBAaHH IMPaMHUJIBEI paBHA
AC =2*NC =2 *7861514R = 1,5723028 xR (9)
U3 npsmoyromeHOro TpeyronsEmka BNC  ompenemmm  anuny anodeMpl rpamid. T.e.

runoreny3y BC:

BC%2=0N? + NC?, (19)

rae BN = R no yenosuto, ™ C=0.7861514R (v 8).
[oactasiis B (10) 3HaY€r I, DOLYYiim:
BC = /R% + (0,7861514K)? = 1,2720196R (11)

OHpC,TICIIHM VroJ HakK’I0Ha rpaHi K OCHOBAHMKO IIMPAMUANLL
NC ‘s
COSY = —. (2]
B¢

rne NC = 0,7861514R w3 (8), BC=1,2720196R us (11).




IToncrasisis B (12) 3HaYeHUs1, TOIYyYHM:

0.7861514R_, £180340 (13)
1,2720196R

Torja yroJi HaKJOHa IPaHHU K TJIOCKOCTH OCHOBaHHsl paBeH £y = 51°49'38" . (14)
WUHCTPYMEHTa/bHbIM HM3MepeHHeM aHrJIMiickoro noskoBHuka [.Baisa B 1840 T
YCcTaHOBJIEHO, YTO YrOJl HaKJIOHA rpaHel NHpaMK/ibl Xeorca paBeH 51°50' (J11)

TakuM 06Gpa3oM, B JpeBHEpUMCKOM Moszauke B TI. Apas (@PpaHuusi) samn¢poBaHa
reoMeTpusi nupaMu/ibl Xeomnca B Erunre.

cosy =

IL. Puc 3.
M3 puc. 3 ompejensieM yros HakjJoOHa pe6pa NMpaMH/Jbl K CTOPOHE OCHOBaHHA
PB
tgp = o (15)

rae PQ=NC=0,7861514R w3 (8), BP=BC=1,2720196R u3 (11)
[Moacrasusiss B (15) 3Ha4eHUs, OJTYYUM:

Lo _L2T20196R . oo
9 =5 7861514R -

otcroja yroa 8 = 58,2825239°
TakuM 06pa3oM, TaHreHC yIJla HakJOHa pebpa MUpaMu/jpl K CTOPOHE OCHOBaHUA

NMpaMHU/ibl COCTABJSIET KOHCTAHTY 30JI0TOM MPONOPLHH:
tgp = 1,6180339 ...

111. [Topsi0K TOCTpOeHKs: 06paMJIeH s CloXeTa Mo3arKkH (puc. 4)

[lpeanonaras, 4TOo OGpaMJIEHHe CIOXeTa COJEPKHUT KOHCTPYKTHBHbIE 3J€MEHTBHI
NMUpaMMZBI, HampUMep, CTODOHA KBaJpaTa paBHA BbICOTE NMpPaMMU/bl, a GoJiblias
CTOpOHA npﬂmoyronbﬁuga/;aaﬂa JuimHe amodembl  BC TpeyrosibHMKa TIpaHH,
OTAEJbHO MOCTPOMM II0 PHUC 2 NHMpPaMH/y, NPOU3BOJbHO YCTAaHOBUB €JMHHYHbIH
paauyc R=30 mMm. »

U3 Touku K Ha ropusoHTaNbHOH JIMHHUH OTKJIA/IbiIBa€M NPUHATOE NMPOH3BOJIbHO
nudpoBoe 3HayeHue R, Hampumep, 30MM, noaydum oTpe3ok KI. 3To e 3HayeHHe
OTKJIaJblBa€M Ha BEePTHKaJbHOH OCcH OT TOYKH K - mosiyuuM KBajpar.

[IpoJOJDKAM  CTOPOHBI ~ NMOJNyYEHHOrOo  KBaJpaTra Ha T[OPM30HTAJIbHOH H
BEpTHKa/NbHbIX OCAX. Ha rOpM30HTAJIBbHOH OCH OTJIOXHMM OT TOYKH | pacTBOpOM
uMpkysns ortpesok [0 amuHoit BC w3 pucZ W Jjanee CTPOHM burypel B
110CJIeZIOBATEIbHOCTH COTJIaCHO 06paMJieHHI0 Mo3aukH. B nosyyeHnHo# ¢urype KLMN
JMaroHaJb HW)XXHEro CpeJHero KBajpaTa fBJAeTCd MNpOAOJKEHHWeM JHaroHaju
60KOBbIX cpefHMX KBazipaToB. ®urypa KLMN Toxe siBasieTca kBaapaToM. Purypa,
OrpaHHYeHHOM BHYTPEHHUMH CTOPOHAMH KBaJpaTOB U NMPOJOJKEHHUIMHU AHAroHajleHn
3THX KBaZ[paTOB, ABJIAETCA MJIOWAAbIO AJIsl CIXKeTa (BbIleIeHO XHUPHOH JIHHUEH).

PaccMoTpuM npsamMoyroabHUK BDPC, onpenenum ero guaronans BP (Puc. 4)
ITo Teopeme [Tudaropa:
BP = +/BC? + PC?,rne (19)
BC = 1,2720196R

PC=R
[TopcTaBasiss 3HaY€HUS, NOJyIHUM:
BP = \/(1,2720196R)2 + R2 = 1,6180339R, (20)
TakuM 06pa3oM, eCJIM B JaHHOH MO3aHKe IUPHHa npsiMoyronbHuka BC=1,272019R,
TO B 06paMJIeHUH MO3aUKH 3aJI0KeHa KOHCTPYKIHs MHpaMu/ibl, @ UMEHHO:
a) AavHa anodeMbl rpaHy nupamMuzibl BC=1,272019R;
6) BbICOTa NUpaMUAbI R; -
B) KOHCTaHTa 30J0TOr0 cedeHus 1,6180339R.
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