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�� ~p�t��� 
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1���k�{
�� 
ʁȔOºMƳœ1ȌgI,H̎ʁȔPƳœf&ȽEH,b'̎ L?0ʁȔPƳœM&Ư˙

9cH,b'J,-_-L8JfʩgCa̎ʗBa̎ɹEBa:H8JPL,Cd-0̓ 

88IP̎@O_-L8JMF,Hɺŝ:H,4$ 

 
̔ʫ˼ 13̕ 

ǩOWeb×¯}P̎ƽǎ�©�(NTV)O&·Ȫ°Ę6B,ƤǠ'IʐecBƤǠO̎ƈ

ɹy¯�¯I+b$8OòśMF,H̎v¨¯�Iʯʮ:Hφĭ\ƔʗfWJZ_$ 

 
 http://www.ntv.co.jp/sekaju/student/20050528/02_0301.html 

 
̔ʳƺ®v¨¯�Oφĭ®Ɣʗ̕ 
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�©�I 2005ű 5ǉ 28ƽMƱǀ9cB&·Ȫ°Ę6B,ƤǠ'OºMP̎ǩO_-L

ˤˑ,1+b$ 

[1]� pm�ʱ 

ùȉ:BʌġLƳœɻOɊŤÅ1ƠEH,bOP&pm�°k'I+a̎8cPʱIP

L4̎˻ʻ˽(kq\�yOÌˤ)I+b$ǼɀMȩ˶O�ª��Pǫ:4ʓʞ9cH,b

1̎Web³IPˤˑEH,b$8Oˤˑ,P˵ŮMŇ,$ 

[2]� pm�°kM̉˝Ǳ1ȌgI,b 

pm�°kf 2FMąbJ̎ɯ̈LʏƼfʗb8J1I2b$8OʏƼP̎Yc�eJ

ʜecb[OI+a̎ǡƺɏźI̎ 

 r = aeθ cotb ̗̗̗(*) 
Jʓ9cb$ 

8Opm�°kOʏƼM��k1ȣcbJ,-ƔĨP̎ 

 ɱ̏ǧ̑1̏1.618 

JLbˠƺƀ(��u^)M_EHI2bʏƼ(8c[şƳʏƼI+b)1 p̎m�°kOʏƼ

MLEH,bJ,-8JI+b$ǎſ0K-0ʬTHXbJ̗̗̗ 

 
Ƀ0MÓH,b1̎˚NHʗbJ̗̗̗ 
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ˑEH,b̊ 

ŗ˯M̎şƳʏƼ(*)M/6b bOàP̎ 

 ̉˝ȾƀOʏƼ̏72.8�̎pm�°kOʏƼ̏79�*80� 

JLEH̎̉˝ȾƀM_bʏƼIPL,̎<LeD̎pm�°kMP̉˝ǱPȌgI,L

,OI+b$8Opm�°kJ̉˝ǱO˥ÜP̎˘ŬÑʨO_-MǼŭ9cH,b1̎Ƴ

œI2DgJÿƸ<cQˤˑEH,b8J1e0b$ 

[3]� ġĂO{k�P̉˝Ǳ 

ƽǎOġĂO{k�P̎ 

 55mm	91mm̎55̏91̑1̏1.65454545 

I+a̎̉˝ǱJPD^EJˑ-OIPL,0$ŠƳȑə 1 ÔWIPĠ;C6cK̗̗̗8

c[˘ŬÑʨ0L$ 

 
ÇM[̎�¨��¬ɇǰMP̉˝

Ǳ1+bOIɷ:,̎J,-ʨ1Ň

4ʦ`cH,b$@8IɃʥ:HX

bJ̎̉˝ȾƀPĜĳO_-MLb

OI̎D^EJ8c[ȓȥ1+bJ

Ǝecb$ 

·OºIʜecH,b8J̎��

�IǼcH,bƒļf̆ĦXM>=̎

ƳœȱMʮȥȱMʁúO˻Iɺ.b

8JOI2bÄˤMLaW:^-̊ 

 

2���k��� 
9H̎��kMȣcbƳ 1.618P̎��cJĩQcH̎ǫɃLàP̎ 

 �̑
1+ 5
2

 

I+b$8Ỏ˝Ǳ̎̉˝ƳfŖɸ<b$ 

 
̔Ŗɸ 2̉̕˝Ǳ 

ɰúf a̎bOˠ9I 2FMúą<bJ2̎ 

 ȁb̑b̏(a̍b) 

1ƗaɖF_-Múą:BJ2OǱ ȁbf̉˝ǱJ,-$ 

 
ŗ˯MǴZHXb$ 

 ȁb̑b̏(a̍b)� �� b2̑a(a̍b)� �� b2�ab�a2̑0 

¸˃f a2̒0IąbJ̎ b
a

⎛
⎝⎜

⎞
⎠⎟
2

− b
a
−1= 0  

_EH̎
b
a
̑
1± 5
2
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b
a
̒0_a̎ b

a
̑
1+ 5
2

 

_EH̎ȁb̑1̏ 1+ 5
2
̑1̏� 

 
ǩM̎̉˝ȾƀJĩQcbˠƺƀIŖɸ<bJ̎ǩO_-MLb$ 

 
̔Ŗɸ 3̉̕˝Ǳ(̉˝Ⱦƀ) 

x̒1OJ2̎ 

 (ɱOˠ9)̏(ǧOˠ9)̑1̏x 

Oˠƺƀ0`̎ĜĳO_-MǫƺƀfėaēEBǭaOˠƺ

ƀ1çOˠƺƀJȷÓMLbJ2 x̎f̉˝Ǳ(̉˝Ƴ)J,-$

WB̎8O_-Lˠƺƀf̉˝ȾƀJ,-$ 

 
ŗ˯MǴZHXb$ 

 1̏x̑(x�1)̏1� �� x(x�1)̑1� �� x2�x�1̑0 

_EH̎x̑ 1± 5
2

 

x̒0_a̎x̑ 1+ 5
2
̑� 

̉˝Ⱦƀ0`ėaēbǫƺƀO 1˃Oˠ9fĎƄJ<bįúO°ófƨ,HFL7bJ̎

éMʗBşƳʏƼ1Ƈ`cb$ 

̉˝ȾƀOŖɸ_a̎ǭEBˠƺƀ0`ǫƺƀfėaēbƭÙPȓ˪Mɭ6b8J1I

2b$@:H̎̉˝Ƴ�PȓȥƳI+b$ 

̔ĭ 9̕ 

(1)� 51ȓȥƳI+b8Jfʠƿ>_$ 

(2)� ̉˝Ƴ�̑ 1+ 5
2
1ȓȥƳI+b8Jfʠƿ>_$ 

 
�¨��¬ɇǰP̎B.C.447 űMŸʟ1ŐWa̎B.C.438 űMŔŧ:BJ9cb$8O

ǁÉOƳœɻJ:HP̎8.*>-(B.C.582*B.C.496)1,b$��z¦~OŖȥ(²Űƺ

OŖȥ)IǊġI+b1̎ƃPƹʄŕƲJI[ʜ.b&��z¦~Ʋı'OƲɆI+EB$

��z¦~ƲıOƲɸP &̎±αPƳI+b'J,-Ʋ.I+EB1̎ſǁM/6bƳJP

ǊȥƳO8JI+EB$ǊȥƳPúƳIʓ>bƳ̎ʜ,ƪ.bJ+bďÔIʝaûb8J

1I2bƳI+b$@O_-LǁÉM̎ƭÙ1ȓ˪Mɭ4̎ȓȥƳI+b�fāπ:H�

¨��¬ɇǰfŸHBJP̎JH[Ǝ.L,$FWa̎·OºO,d,dLƙM̉˝Ǳ1

ȌgI,bJ,-ʤP̎˘ŬÑʨI+b8J1Ň,OI+b$ 

 
̔ĭ 10̕ 

̉˝ȾƀJÇOˠƺƀfŲF0¹THʗH[`EBJ2̎KOˠƺƀfɷ:4ƕ;bÄ

1Ň,0ʬǚ:Hɺŝ:HX_$  
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3��e��� 
̉˝ǱOJ8dIȯĽ:BYc�eP̎ǩOǡƺɏźIʓ9cbǅɰI+b$ 

 r = aebθ ̗̗̗(**) 
 (a̎bPŖƳI̎ePʁȔşƳOŵ̑��iƳ) 

Ú.Q̎ȃ0.1̎b̑0.2OJ2̎şƳʏƼ

(**)P̎ĜĳO_-LʏƼMLb$a̎bfŅ

Č9>cQ̎WBˑ-ƀMLb_-MƎ.b

1̎ʁūȷÓƀOǅɰI+b$<LeD̎Î

ƔOßȠIƟŉ:BşƳʏƼP̎˔ſLİˀ

M_EHçOʏƼJ°ʃ<bJ,-ɷ:,Ɛ

ʷfƠEH,b$ 

WB̎şƳʏƼP̎ǡƺɏźOƀfʗcQ

8O_-LġĄIĩQcbOPſȔI+b1̎

°ƺIy��eJ[ĩQcb$ 

 
̔ʫ˼ 14̕ 

ɚʚʏƼOġɍP̎ºƊ0`ÒQ:BĎȶɰJşƳʏƼOL<ʚ1°ŖI+b8J0`

2H,b$8O8Jfʠƿ>_$ 

 
(ʠƿ) 

ǡƺɏź(**)f̎ȶÂŷǦM/6b�¦ ¯�ʓɄMǆ2ƪ.bJ̎ 

 x̑rcos�̑ aebθ cos� 

 y̑rsin�̑ aebθ sin� 

_EH̎ 

 dx
dθ
̑ aebθ (bcos��sin�) 

 dy
dθ
̑ aebθ (bsin�̍cos�) 

].M̎şƳʏƼOȑ(x̎y)M/6bƧɰƺĢO

�u�¨f u
!
J/4J̎ 

  u
!
̑(bcos��sin�̎bsin�̍cos�) 

WB̎ĎȶɰOƺĢ�u�¨f v
!
J/4J̎ 

  v
!
̑(cos�̎sin�) 

_EH̎ 

 | u
!

|̑ b2 +1̎| v
!

|̑1 
  u

!
̗ v
!
̑(bcos��sin�)cos�̍(bsin�̍cos�)sin�̑b 

].M̎ĎȶɰJşƳʏƼOL<ʚf�J<bJ̎ 

 cos�̑
 

u
!
⋅v
!

u
!
v
! ̑

b
b2 +1

̑°Ŗ 

(Q.E.D.)  
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şƳʏƼMP̎8O_-Lɷ:,Ɛʷ1ÇM[+b$ 

̔ĭ 11̕ 

şƳʏƼ(**)JºƊfˋbĎȶɰJOÂȑO-D̎˰ağ-ÂȑMF,HP̎đȑ0`

Oʼ˲OǱP°ŖI+b8Jfʠƿ:̎@O°ŖOàfǴZ_$ 

 
̔ĭ 12̕ 

ǁˌ 320km [OζȒLˌ9I˿S�£�{1̎θαfțEH˿SJ2O˿ʐǅɰPş

ƳʏƼMLbJʜecH,b$8cP̎�£�{OȵP˻OǧMF,H,bBZM̎ǫ˶

P_4ʗ.L,OI̎ƷZ0`ʗHθαfŮMʘ˛MĖZH˿S0`C@-C$8Oʨ1

ǫ:,J<cQ̎�£�{O˿ʐǅɰ1şƳʏƼMLbȥρfʨƿ>_$ 

 
ʏƼMP̎ǡƺɏź 

 ȓa�̗̗̗(#)� (aPŖƳ) 

Iʓ9cbʏƼ[+a̎8cf"@';2-��eJ

,-$ 

Ú.Q̎ȃ0.1OJ2Oi¨s �~OʏƼP̎Ĝ

ĳO_-MLb$ 

 
̔ĭ 13̕ 

i¨s �~OʏƼ(#)JºƊfˋbĎȶɰJOÂ

ȑO-D̎˰ağ-ÂȑMF,HP̎đȑ0`Oʼ˲OŪP°

ŖI+b8Jfʠƿ:̎@O°ŖOàfǴZ_$ 

 
~k~OƳœɻ®ɋœɻ£y�®�¨�¯k(1654*1705)P̎

şƳʏƼMF,HɁɓ:̎@Oɷ:,ƐʷM̄¾9cBOI̎

ŁɀMşƳʏƼfƁEH[`-8JfǋgC$:0:̎ŗ˯M

PʧEHi¨s �~OʏƼ1Ɓ`cH:WEB̗̗̗ 

 

 
̔ʫ˼ 15̕ 

ɚʚʏƼP̎pm�°kO_-LʿÖċαOǯOƸ˶\̎ċαOʚOƀM_4ȣcb$

@OȥρMF,Hɺŝ>_$ 

 
ŉ2Lpm�°kP̎Š9Lpm�°kfȷÓƟŉ:B[OI+a̎ƀ1Ņe`L,$

pm�°kP̎ŉ24LbMFcHŉ2L˗Ţfǩ%MÙEHÕXǇ.H,4$@OJ2

O˗ŢOǐÍP̎ŉ29fł:L1`°ŖOƀfÝF8JI+b$ 

8OǐÍMPó˞ƀOǯ1ſHPWa̎@O_-LǯfÙbʿÖċα[,b$ņħìÖ

OƗˠˌŶ1Ġ;I+cQ̎ó˞ƀMLbOI+b$J8d1̎pm�°kPȖâJ[-

ȖâOƗˠˌŶ1ˑ-BZM̎ó˞1N;cHʏɰƀMLbOI+b$FWa̎pm�°

kMŲ×œȱLʗˋ:1+bJ0̎˖ÑőMşƳʏƼ1ǄĝČ9cH,bƋʖPL,$  
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4�9#:40/cN��� 
ƳœP̎ɋœOʜʦJ:HʁȔȣʰɚfʛƿ®ʨƿ<bOM̎ŉ,MƂɖF$:0:̎

ĄɞIš:ʗB_-M̎×I[0gI[ƳœO>,M<b̎ƳœEHö,Cd-̎ȱLȥ

ʛPˤˑEH,b$ 

̉˝ǱOÇM[@O_-LÚJ:H̎9#:40/cN�9#:40/c	1+b$ 

 
̔Ŗɸ 4̕�j����Ƴý 

ǩOȊČźIŖɸ9cbƳýf�j����ƳýJ,,̎Ğ˹OƳf�j����ƳJ

,-$ 

 F1̑1̎F2̑1̎Fn̍2̑Fn̍1̍Fn 

 
ðÖȱM�j����ƳfǴZHXbJ̎ǩO_-MLb$ 

 1̎1̎2̎3̎5̎8̎13̎21̎34̎55̎89̎144̗̗̗̎ 

�j����(1170 ˸*1250 ˸)P̎ǎġf©p�¨�®�®�{(�{O©p�¨�)

J,,̎�j����P&����OƑő'J,-ƔĨI+b$�j����P̎1202

űM(ɝȴOǆ)fȮʐ:̎@OºIm{tOF1,1ł.H,4ĭ˼fÙEB1̎@8

M�j����Ƴý1ȣcBOI+b$ 

 
̔ʫ˼ 16̕ 

�j����ƳýO°ʆ˹fǴZ_$WB̎ lim
n→∞

Fn+1
Fn
fǴZ_$ 

 
 F1̑1̎F2̑1̎Fn̍2̑Fn̍1̍Fn̗̗̗� 

M/,H̎ 

 x2̑x̍1� �� x2�x�1̑0 

O 2FOʛf�̎�(�̒�)J<bJ̎ 

 �̍�̑1̎��̑�1� (�̑ 1+ 5
2
̎�̑

1− 5
2

) 

I+b0`̎�_a̎ 

 Fn̍2��Fn̍1̑�(Fn̍1��Fn) 

_EH̎ 

 Fn̍1��Fn̑(F2��F1)�n�1̑�n̗̗̗� 

ĠǥM:H̎ 

 Fn̍1��Fn̑(F2��F1)�n�1̑�n̗̗̗� 

���_a̎ 

 (���) Fn̑�n��n 

].M̎ 

 Fn̑
1
5

1+ 5
2

⎛
⎝⎜

⎞
⎠⎟

n

− 1− 5
2

⎛
⎝⎜

⎞
⎠⎟

n⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
̗̗̗� 
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WB̎ 

 lim
n→∞

Fn+1
Fn
̑ lim

n→∞

1
5

α n+1 − β n+1( )
1
5

α n − β n( )
̑ lim

n→∞

α − β β
α

⎛
⎝⎜

⎞
⎠⎟
n

1− β
α

⎛
⎝⎜

⎞
⎠⎟
n ̑�̑

1+ 5
2
� (� β

α
̐1) 

 
9H̎�j����ƳýO°ʆ˹�P̎ȓȥƳO n½OƳIʓ9cH,b1̎ʝɝOɫ

ǗùH4bĞ˹PƴƳI+b$D^EJµƎʯLƕ;1<b$ 

WB̎�j����ƳýO˰ağEB˹OǱP̎̉˝Ƴ�MĖǏ<b̊8OɫǗ[+E

H̎ǩɞIʗb_-M�j����ƳfβĀLƳJXL<&˾Ȏ'1+b$ 

 

5�9#:40/��e��[��K�� 
ĜO˛ʉP̎q§�¦«¯OÌˤOª��

~yI+b$8Oª��~yP̎ʗHOˋa

�¦u�¨Ǥˍ(ʁūȷÓǤˍ)1PE2aJ

ʗ.b̎ɷ:,(̓)˛ʉI+b$ 

8cC6I[̎ƳœȱMɦǃ`:,˛ʉI

+b1̎@O°˗fƟŉ<bJ̎ÆŶPĜİ

aJŨİaOʏƼ14E2aJʗ.H4b$

WBWBƳœȱLǤˍfƠEH,bJ,-e

6C$ 

@OǎƳfƳ.bJ̎8 ǎJ 13 ǎJLb$

LgJ̎8cP̎˰ağEB�j����Ƴ

IPL,0̊ 

  

°ʆM̎ʇOʇŹOƳP 3̎5̎81Ň,Jʜec̎8c`[<TH�j����ƳI+

b$WB̎�k���¨\ǓVE4aLKPʏƼfƳ.`cbŗfƠF1̎8c`OʏƼ

OƳ[UJgK 5 8̎ 1̎3CJʜecb$ʁȔP �̎j����ƳMƯ˙9cH,bO0̓ 
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̔ʫ˼ 17̕ 

ǞαO 80%IP̎ʈMF,BʋOýPʏƼfƨ4$ʋP@cAc<5´OʋJ°ŖOʚ

ŶC6=cBƙMF,H,b$8O=cbʚŶP̎Ň4OɐM/,HǣN 137.5�I+b

8J1Ň,$8OʚŶP°Ö̎K80`ȣcBOCd-̓ 

 
Ŗɸ 2I̎̉ ˝ǱfɰúOǱIŖɸ:B$@Oi�ª}¯I ó̎fúą<b$<LeD̎

ĜĳO_-M̎ 

 (ȿ,óŽ)̏(ˠ,óŽ)̑(ˠ,óŽ)̏(óħ) 

fȄB<_-Múą:BJ2O̎ȿ,óŽMş<bºƊʚf�J<

bJ̎ 

 ȁb̑b̏(a̍b) 

8cPK80IʗB_-L̗̗̗̎@-̎̉˝úąI+b$].M̎ 

 ȁb̑1̏ 1+ 5
2

 

_a̎ 

 �̑360�	 1

1+ 1+ 5
2

̑360�	 2
3+ 5

̑137.5077̗̗̗� 

J̎137.5�1ȣcb$8OºƊʚ�̑137.5�f̎���J,-$ 

WBWBȣcB̉˝Ǳ̎@:H̉˝ǱMúą9cB̉˝ʚ̎8cPǎſMβĀLʚŶLO

Cd-0̓ 

 

 
̔ʫ˼ 18̕ 

GeoGebra O�hk¨fāπ:H̎ʋŴ\ŠʇOʣZ˄XO|�¤©¯|¥¬fʐ,̎

̉˝ʚMF,Hɺŝ>_$ 

 
|�¤©¯|¥¬OɫǗP̎ǩO_-MLa̎̉˝ʚO&ɇɌƐ'&áŉ9'1ɃʥI2

B_-MƎ.b1̗̗̗ 
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Ň4Oǎ\���³IP&Ê³O_-L8J0`̎�j����Ƴ®̉˝ʚOʋŴPǞ

αMǊāI+a̎ˎČOːɏI@cf˕ƞ:BǞα1Ȧ2ǭEBOI+b$LgJɦǃ`

:,̊'Jʛʨ:H+b$@:H @̎cfʩgI&ö,̊� ʁȔPɦǃ`:,̊'Jƕȏ̎

ɣƇ<bOI+b̗̗̗ 

:0:̎8cIǎſMȥʛI2BOCd-0̓ 

 
 Ƀ0M̉˝ʚI+cQ̎ʋŴPǞαMǊā@-C 

 :0:̎@OºˊĎɗL 137.5077̗̗̗�fǶZbđȥP×LOC̓ 

 ˰ağEBʋOđĻ(ʋMLbɧɽ)1̎L?̉˝ʚC6=cbO0̓ 

 @cPš:[ʨƿI2H,L,IPL,0̊ 

 
J,-8JI [̎EJɋœȱLʨƿ®ʛƿ1ƋʖLOI+b$ƳœȱLƭÙP:H,b1̎

ʁúOƎ,˄X\Ǝ,ëcI̎ʁȔOºMȣcb̉˝Ǳ̎�j����Ƴfʶʵ<bOI

P̎ƳœfɋœOʜʦJ:Hȥʛ:H,bJPʜ.L,$ 

 
ʋŴMF,HP̎ŉ˦ŉœO˅ʎȇéȦ1̎ǩO_-LǣȫOËʨfĬ.`cH,b$ 

W=̎ʋOđĻOƀƗMP̎°ŖȐŶÊ³Op¯s|¬J,-Ǟα�¨¡¬1ƋʖI+

b$Ě,đĻPp¯s|¬fģĖ<b(˨řȱMä4)OI̎ƹ:,đĻPĚ,đĻ0`I

2bC6˒4MI2b$@8I̎ǩO 2FOËŖfɖHb$ 

[1]� 1FĄOđĻO˨řĊǗP̎°ŖOǱȠIȁʔ<b

(BC:̎4ÞÊ³Ě,[OPȓʘ<b) 

[2]� đĻ0`O˨řĊǗP̎ʼ˲MĕǱÚ<b 

Ê³fĳɄ<bJ̎ĜĳO_-MLb$ 

88I̎�PȁʔȠI+b$ 

 
̔ĭ 14̕ 

˅ʎéȦOËʨMƆ.Q̎�̑�JLb8JfɄ>$ 


