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1. � ª«¥âª å â ¡«¨æë 4 × 6 à ááâ ¢«¥­ë ­ âãà «ì­ë¥ ç¨á«  â ª, çâ® ¢á¥ ¤¥áïâì áã¬¬ íâ¨å

ç¨á¥« ¢ áâà®ª å ¨ áâ®«¡æ å â ¡«¨æë à §«¨ç­ë. � ©¤¨â¥ ­ ¨¬¥­ìè¥¥ ¢®§¬®�­®¥ §­ ç¥­¨¥

áã¬¬ë ç¨á¥« ¢® ¢á¥© â ¡«¨æ¥.

�â¢¥â: 43.

�¥è¥­¨¥. � ª ª ª í«¥¬¥­âë â ¡«¨æë | ­ âãà «ì­ë¥ ç¨á« , áã¬¬ë ¯® áâà®ª ¬ ¨ ¯® áâ®«¡æ ¬

â ¡«¨æë ­¥ ¬¥­ìè¥ 4. Ǳ®áª®«ìªã ¢á¥ íâ¨ áã¬¬ë à §«¨ç­ë, ¬¨­¨¬ «ì­® ¢®§¬®�­ë© ­ ¡®à ¨å

§­ ç¥­¨© à ¢¥­ {4, 5, . . . , 12, 13}. �ª« ¤ë¢ ï áã¬¬ë ¯® áâà®ª ¬ ¨ áâ®«¡æ ¬ â ¡«¨æë, ¬ë ¯®«ãç¨¬

ã¤¢®¥­­ãî áã¬¬ã S ¢á¥å ç¨á¥« â ¡«¨æë, â ª ª ª ª �¤®¥ ¨§ ­¨å ãç¨âë¢ ¥âáï ¤¢ �¤ë | ¢ áâà®ª¥ ¨

¢ áâ®«¡æ¥. �®£¤ 

S > 1

2

(4 + 5 + . . .+ 12 + 13) =

1

2

· 85 = 42

1

2

, â® ¥áâì S > 43.

Ǳà¨¬¥à ¤«ï S = 43 ¯à¨¢¥¤¥­ ­¨�¥. �

1 1 1 1 1 2

1 1 1 2 2 3

1 1 2 3 3 2

1 2 2 2 3 4

2. � ­ë ¯®«®�¨â¥«ì­ë¥ ç¨á«  a, b, c, d. � ©¤¨â¥ ¬¨­¨¬ «ì­®¥ §­ ç¥­¨¥ ¢ëà �¥­¨ï

A =

(

a2 +
1

bc

)

3

+

(

b2 +
1

cd

)

3

+

(

c2 +
1

da

)

3

+

(

d2 +
1

ab

)

3

.

�â¢¥â: 32.

�¥è¥­¨¥. �®á¯®«ì§ã¥¬áï ­¥à ¢¥­áâ¢®¬ �®è¨ ¤«ï áà¥¤­¨å ¢­ ç «¥ ¢ ª �¤®© áª®¡ª¥,   § â¥¬

¤«ï ¢á¥© áã¬¬ë. �ë ¯®«ãç¨¬

A >

(

2a√
bc

)

3

+

(

2b√
cd

)

3

+

(

2c√
da

)

3

+

(

2d√
ab

)

3

> 32

(

a2

bc
· b

2

cd
· c

2

da
· d

2

ab

)

3/8

= 32.

� ¢¥­áâ¢® à¥ «¨§ã¥âáï ¯à¨ a = b = c = d = 1. �

3. �®çª  M | á¥à¥¤¨­  áâ®à®­ë AB âà¥ã£®«ì­¨ª  ABC. �¥à¥§ â®çª¨ A ¨ M ¯à®¢¥¤¥­  ®ªàã�-

­®áâì ω
1

, ª á îé ïáï ¯àï¬®© AC,   ç¥à¥§ â®çª¨ B ¨ M | ®ªàã�­®áâì ω
2

, ª á îé ïáï ¯àï-

¬®© BC. �ªàã�­®áâ¨ ω
1

¨ ω
2

¢â®à¨ç­® ¯¥à¥á¥ª îâáï ¢ â®çª¥ D. �®çª  E «¥�¨â ¢­ãâà¨

âà¥ã£®«ì­¨ª  ABC ¨ á¨¬¬¥âà¨ç­  â®çª¥ D ®â­®á¨â¥«ì­® ¯àï¬®© AB. � ©¤¨â¥ ã£®« CEM .

�â¢¥â: 180
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�¥è¥­¨¥ 1. �£®« ¬¥�¤ã ª á â¥«ì­®© AC ¨ å®à¤®© AM ®ªàã�­®áâ¨ ω
1

à ¢¥­ ¢¯¨á ­­®¬ã ¢

ω
1

ã£«ã, ª®â®àë© ®¯¨à ¥âáï ­  AM , â® ¥áâì ∠CAB = ∠ADM . �­ «®£¨ç­ë¥ à ááã�¤¥­¨ï ¤«ï ω
2

¤ îâ ∠ABC = ∠BDM . �®áâà®¨¬ âà¥ã£®«ì­¨ª ADB ¤® ¯ à ««¥«®£à ¬¬  ADBK (á¬. ¯à ¢ë©

à¨áã­®ª). �à¥ã£®«ì­¨ª¨ ACB ¨ DAK ¯®¤®¡­ë ¯® ¤¢ã¬ ã£« ¬. �®çª  M | á¥à¥¤¨­  ®âà¥§ª®¢ AB
¨ DK, ¯®íâ®¬ã âà¥ã£®«ì­¨ª¨ ACM ¨ DAM â®�¥ ¯®¤®¡­ë (¯® ã£«ã ¨ ¯à®¯®àæ¨®­ «ì­ë¬ áâ®à®­ ¬).

�­ ç¨â, ∠AMC = ∠AMD. �à®¬¥ â®£®, ¨§ á¨¬¬¥âà¨¨ â®ç¥ª D ¨ E ®â­®á¨â¥«ì­® AB ¢ëâ¥ª ¥â, çâ®

∠AME = ∠AMD. � ª¨¬ ®¡à §®¬, â®çª  E «¥�¨â ­  ®âà¥§ª¥ CM . �

�¥è¥­¨¥ 2. Ǳ® á¢®©áâ¢ ¬ ª á â¥«ì­ëå ∠ADM = ∠CAM ¨ ∠MDB = ∠CBM . �«¥¤®¢ â¥«ì­®,

∠ADB = ∠ADM + ∠MDB = ∠CAM + ∠CBM = 180

◦ − ∠ACB,

¨ ç¥âëà¥åã£®«ì­¨ª ACBD ¢¯¨á ­­ë©. �®£¤ 

∠BDC = ∠BAC = ∠MDA ¨ ∠BCD = ∠BAD = ∠MAD.

�­ ç¨â, âà¥ã£®«ì­¨ª¨ BDC ¨ MDA ¯®¤®¡­ë ¯® ¤¢ã¬ ã£« ¬, ®âªã¤ 

BD

MD
=

BC

MA
=

CB

MB
.

Ǳ®íâ®¬ã âà¥ã£®«ì­¨ª¨ BDM ¨ CBM ¯®¤®¡­ë ¯® ã£«ã ¨ ®â­®è¥­¨î áâ®à®­ ¨, ¢ ç áâ­®áâ¨, à ¢­ë

ã£«ë ∠CMB ¨ ∠DMB. � á¨«ã á¨¬¬¥âà¨¨ â®ç¥ª D ¨ E ®â­®á¨â¥«ì­® AB ¬ë ¯®«ãç ¥¬

∠EMB = ∠DMB = ∠CMB.

�­ ç¨â, â®çª  E «¥�¨â ­  ¯àï¬®© CM , ®âªã¤  ∠CEM = 180

◦
. �

�¥è¥­¨¥ 3. Ǳ®«®�¨¬

α = ∠CAB, β = ∠ABC, ϕ = ∠AMD, ψ = ∠AMC.

�£®« ¬¥�¤ã ª á â¥«ì­®© AC ¨ å®à¤®© AM ®ªàã�­®áâ¨ ω
1

à ¢¥­ ¢¯¨á ­­®¬ã ¢ ω
1

ã£«ã, ª®â®àë©

®¯¨à ¥âáï ­  AM , â® ¥áâì ∠CAB = ∠ADM . �­ «®£¨ç­ë¥ à ááã�¤¥­¨ï ¤«ï ω
2

¤ îâ à ¢¥­áâ¢®

∠ABC = ∠BDM . � ¬¥â¨¬, çâ®

∠DAM = 180

◦ − α− ϕ ∠DMB = 180

◦ − β − (180

◦ − ϕ) = ϕ− β.

�®£¤  â¥®à¥¬  á¨­ãá®¢ ¤«ï âà¥ã£®«ì­¨ª®¢ ADM ¨ DMB ¤ ¥â

AM

sinα
=

DM

sin(α+ ϕ)
,

BM

sinβ
=

DM

sin(ϕ− β)
.

� ª ª ª AM = BM , ¨§ íâ¨å à ¢¥­áâ¢ ¬®�­® ¨áª«îç¨âì áâ®à®­ë. �ë ¯®«ãç¨¬

sinβ

sinα
=

sin(ϕ− β)

sin(α+ ϕ)
.

�­ «®£¨ç­ë¥ à ááã�¤¥­¨ï ¤«ï âà¥ã£®«ì­¨ª®¢ ACM ¨ CMB ¤ îâ

sinβ

sinα
=

sin(ψ − β)

sin(α+ ψ)
.

�áª«îç ï «¥¢ãî ç áâì íâ¨å á®®â­®è¥­¨©, ¬ë ¯®«ãç¨¬

sin(ϕ− β) sin(ψ + α) = sin(ψ − β) sin(ϕ+ α) ⇐⇒ 
os(ϕ− β − α− ψ)− 
os(ϕ− β + α+ ψ) =

= 
os(ψ − β − α− ϕ)− 
os(ϕ− β + α+ ψ) ⇐⇒ 2 sin(α+ β) sin(ϕ− ψ) = 0,
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®âªã¤  ϕ = ψ. �à®¬¥ â®£®, ¨§ á¨¬¬¥âà¨¨ â®ç¥ª D ¨ E ®â­®á¨â¥«ì­® AB ¢ëâ¥ª ¥â, çâ® ∠AME = ϕ.
� ª¨¬ ®¡à §®¬, â®çª  E «¥�¨â ­  ®âà¥§ª¥ CM . �

4. �  ¤®áª¥ ­ ¯¨á ­® ¯à®¨§¢¥¤¥­¨¥ ç¨á¥« ��� ¨ ���, £¤¥ ¡ãª¢ë á®®â¢¥âáâ¢ãîâ à §«¨ç­ë¬ ­¥­ã-

«¥¢ë¬ ¤¥áïâ¨ç­ë¬ æ¨äà ¬. �â® ¯à®¨§¢¥¤¥­¨¥ á®¤¥à�¨â âà¨ æ¨äàë � ¨ ¯® ®¤­®© �, � ¨ 0,

¯à¨ç¥¬ áâ àè ï ¥£® æ¨äà  à ¢­  �. �â® ­ ¯¨á ­® ­  ¤®áª¥?

�â¢¥â: 112 015 = 521 · 215.
�¥è¥­¨¥. Ǳ®«®�¨¬ p = ��� ·���. �¨á«  (�+�+�)

2

¨ (�+�+3�) ¤ îâ ¯à¨ ¤¥«¥­¨¨ ­  9

®¤¨­ ª®¢ë¥ ®áâ âª¨, ®âªã¤  �mod 9 =

(�+�+�)(�+�+�−1)
2

mod 9. � ¢¨á¨¬®áâì ¬¥�¤ã ç¨á« ¬¨ n ¨

n(n−1)
2

mod 9 ¯à¨¢¥¤¥­  ¢ â ¡«¨æ¥:

n 1 2 3 4 5 6 7 8 9

n(n−1)
2

mod 9 0 1 3 6 1 6 3 1 0

(¤ «¥¥ ®áâ âª¨ ¡ã¤ãâ æ¨ª«¨ç¥áª¨ ¯®¢â®àïâìáï). � ª¨¬ ®¡à §®¬, � ∈ {1, 3, 6, 9}. �«ãç © � = 9

­¥¢®§¬®�¥­, ¯®áª®«ìªã � ï¢«ï¥âáï áâ àè¥© æ¨äà®© p ¨ p < (� + 1) · (� + 1) · 10 000 6 900 000.

�¯à ¢¥¤«¨¢ë ­¥à ¢¥­áâ¢ 

� >

[

� ·�
10

]

¨ � 6
(� + 1)(� + 1)

10

. (∗)

� áá¬®âà¨¬ âà¨ á«ãç ï.

1) � = 1. �§ â ¡«¨æë ¬ë ­ å®¤¨¬, çâ® � +�+ 1 ∈ {8, 11, 14, 17}, â® ¥áâì � + � ∈ {7, 10, 13, 16}.
�¡®§­ ç¨¬ ç¥à¥§ � ¯à¥¤¯®á«¥¤­îî æ¨äàã p. �®£¤  � = (1 + � · �)mod 10. � ¬¥â¨¬, çâ® � 6= �,

¯®áª®«ìªã � | ¬« ¤è ï æ¨äà  p. �à®¬¥ â®£®, � 6= 0, â ª ª ª ¯à®¨§¢¥¤¥­¨¥ à §«¨ç­ëå æ¨äà

� ¨ � ­¥ ¬®�¥â ®ª ­ç¨¢ âìáï ­  9. �á«¨ � = �, â® 1 + (� − 1) · � .

.

.

10, ¯®íâ®¬ã (� − 1) · �
®ª ­ç¨¢ ¥âáï ­  9. �®¯ãáâ¨¬ë¬¨ ¯ à ¬¨ (�,�) ¡ã¤ãâ (4, 3), (8, 7), (2, 9). Ǳ®¤å®¤ïé¥¥ §­ ç¥­¨¥

�+� ¯®«ãç¨âáï â®«ìª® ¤«ï ¯ àë (4, 3), ­® ®­  ­ ¬ ­¥ ¯®¤å®¤¨â, â ª ª ª 431 · 314 = 135 334. � ª¨¬

®¡à §®¬, � = � = 1, ®âªã¤  � ·� .

.

.

10. Ǳ¥à¢®¥ ¨§ ­¥à ¢¥­áâ¢ (∗) ¤ ¥â � ·� 6 19. Ǳ®íâ®¬ã � ·� = 10,

â® ¥áâì ¯ à  (�,�) à ¢­  (2, 5) ¨«¨ (5, 2). Ǳ®áª®«ìªã 251 · 512 = 128 512 ¨ 521 · 215 = 112 015, ­ ¬

¯®¤å®¤¨â â®«ìª® ¢â®à®© á«ãç ©.

2) � = 3. �§ â ¡«¨æë ¬ë ­ å®¤¨¬, çâ® �+�+3 ∈ {7, 12, 16}, â® ¥áâì �+� ∈ {9, 13}, ¯®áª®«ìªã
æ¨äàë �, �, � à §«¨ç­ë. Ǳãáâì � + � = 9. �â®à®¥ ¨§ ­¥à ¢¥­áâ¢ (∗) ¤ ¥â (� + 1)(� + 1) > 30,

®âªã¤  ¯ à  (�,�) à ¢­  (4, 5) ¨«¨ (5, 4). Ǳ¥à¢ë© á«ãç © ­¥¢®§¬®�¥­, â ª ª ª p ¡ã¤¥â ®ª ­ç¨¢ âìáï

­  2,   ¢® ¢â®à®¬ ¬ë ¯®«ãç¨¬ 543 ·435 = 236 205, çâ® ­ ¬ â ª�¥ ­¥ ¯®¤å®¤¨â. Ǳãáâì �+� = 13. �§

¯¥à¢®£® ­¥à ¢¥­áâ¢  (∗) ¢ëâ¥ª ¥â, çâ® � ·� 6 39, ¯®íâ®¬ã ¯ à  (�,�) à ¢­  (4, 9) ¨«¨ (9, 4). �®£¤ 
p ¡ã¤¥â ®ª ­ç¨¢ âìáï ­  7 ¨«¨ 2, çâ® ­¥¢®§¬®�­®.

3) � = 6. �§ â ¡«¨æë ¬ë ­ å®¤¨¬, çâ® � + � + 6 ∈ {13, 15, 22}, ®âªã¤  � + � ∈ {7, 9, 16}. �

¯¥à¢ëå ¤¢ãå á«ãç ïå (�+ 1)(�+ 1) 6 30, çâ® ­¥¢®§¬®�­® ¢ á¨«ã (∗). Ǳ®íâ®¬ã �+� = 16, â® ¥áâì

¯ à  (�,�) à ¢­  (7, 9) ¨«¨ (9, 7). �®£¤  p ¡ã¤¥â ®ª ­ç¨¢ âìáï ­  2 ¨«¨ 4, çâ® ­¥¢®§¬®�­®. �

5. Ǳ® ªà î ªàã£«®£® áâ®«  áâ®ïâ 2n ¯ãáâëå áâ ª ­®¢ (n > 2). Ǳ¥âï ¨ � áï ¯® ®ç¥à¥¤¨ (­ ç¨­ ï

á Ǳ¥â¨) ­ «¨¢ îâ ¢ ¯ãáâë¥ áâ ª ­ë  ¯¥«ìá¨­®¢ë© ¨ ï¡«®ç­ë© á®ª. �  ®¤¨­ å®¤ ª �¤ë© ¨£à®ª

¢ë¡¨à ¥â ¤¢  ¯ãáâëå áâ ª ­  ¨ § ¯®«­ï¥â ¨å ®¤¨­ ª®¢ë¬ ¢¨¤®¬ á®ª  (­  á¢®© ¢ë¡®à). �£à 

§ ª ­ç¨¢ ¥âáï, ª®£¤  ¢á¥ áâ ª ­ë § ¯®«­¥­ë. Ǳ¥âï å®ç¥â ¤®¡¨âìáï â®£®, çâ®¡ë ¯® ®ª®­ç ­¨¨

¨£àë ®¡à §®¢ «áï â ª®© áâ ª ­, çâ® ¢ á®á¥¤­¨¥ á ­¨¬ áâ ª ­ë ­ «¨â á®ª ¯à®â¨¢®¯®«®�­®£®

¢¨¤ . Ǳà¨ ª ª¨å n ®­ ¬®�¥â ¤®¡¨âìáï á¢®¥© æ¥«¨ ¢­¥ § ¢¨á¨¬®áâ¨ ®â ¤¥©áâ¢¨© � á¨?

�â¢¥â: ­¨ ¯à¨ ª ª¨å.

�¥è¥­¨¥. � §®¡ì¥¬ ¢¥áì ­ ¡®à áâ ª ­®¢ ­  ¯ àë á®á¥¤­¨å. �â®¡ë ­ àãè¨âì ¯« ­ë Ǳ¥â¨, � áï

¤®«�¥­ ¯à¨¤¥à�¨¢ âìáï á«¥¤ãîé¥© áâà â¥£¨¨. �á«¨ Ǳ¥âï § ¯®«­ï¥â ¤¢  áâ ª ­  ¨§ ®¤­®© ¯ àë,
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â® � áï | ¤¢  áâ ª ­  ¨§ ¤àã£®© ¯ àë. �á«¨ �¥ Ǳ¥âï § ¯®«­ï¥â áâ ª ­ë ¨§ ¤¢ãå à §­ëå ¯ à, â®

� áï § ¯®«­ï¥â ¤¢  ¤àã£¨å áâ ª ­  ¨§ íâ¨å �¥ ¯ à â¥¬ �¥ á®ª®¬, çâ® ¨ Ǳ¥âï.

� à¥§ã«ìâ â¥ â ª¨å ¤¥©áâ¢¨© � á¨ ­  ª �¤®¬ è £¥ ¥á«¨ ®¡  áâ ª ­ë ®¤­®© ¯ àë § ¯®«­¥­ë, â®

®¤¨­ ª®¢ë¬¨ ­ ¯¨âª ¬¨. � ¬¥â¨¬, çâ® âà¨ ¯®á«¥¤®¢ â¥«ì­ëå § ¯®«­¥­­ëå áâ ª ­  ®¡ï§ â¥«ì­®

á®¤¥à� â æ¥«ãî ¯ àã. Ǳ®íâ®¬ã âà®©ª¨ áâ ª ­®¢, ¢ ª®â®à®© «î¡ë¥ ¤¢  á®á¥¤­¨å ­ ¯¨âª  à §«¨ç­ë,

¯®«ãç¨âìáï ­¥ ¬®�¥â. �

6. �  áâ®«¥ «¥� â è àë à ¤¨ãá®¢ 4, 4, 5, ª á ïáì ¤àã£ ¤àã£  ¢­¥è­¨¬ ®¡à §®¬. �¥àè¨­  ª®­ãá  C
­ å®¤¨âáï ­  áâ®«¥,   á ¬ ª®­ãá ª á ¥âáï ¢­¥è­¨¬ ®¡à §®¬ ¢á¥å è à®¢. �®çª  C à ¢­®ã¤ «¥­ 

®â æ¥­âà®¢ ¤¢ãå à ¢­ëå è à®¢,   âà¥âì¥£® è à  ª®­ãá ª á ¥âáï ®¡à §ãîé¥©, ¯¥à¯¥­¤¨ªã«ïà­®©

áâ®«ã. � ©¤¨â¥ ã£®« ¯à¨ ¢¥àè¨­¥ ª®­ãá . (�£«®¬ ¯à¨ ¢¥àè¨­¥ ª®­ãá  ­ §ë¢ ¥âáï ã£®« ¬¥�¤ã

¥£® ®¡à §ãîé¨¬¨ ¢ ®á¥¢®¬ á¥ç¥­¨¨.)

�â¢¥â: 2 ar

tg 7.

O1

C

O2

K

H

M

A1

A3

A2

C

D

O3

A3 C

K

H
α

β
γ

�¥è¥­¨¥. Ǳãáâì O
1

, O
2

, O
3

| æ¥­âàë è à®¢, A
1

, A
2

, A
3

| â®çª¨ ª á ­¨ï è à®¢ á® áâ®«®¬,

2α | ã£®« ¯à¨ ¢¥àè¨­¥ ª®­ãá , ϕ = ∠O
1

CA
1

. Ǳàï¬ ï, ¯à®å®¤ïé ï ç¥à¥§ C ¯¥à¯¥­¤¨ªã«ïà­®

áâ®«ã, ª á ¥âáï è à  á æ¥­âà®¬ O
3

, ®âªã¤  ∠A
3

CO
3

= 45

◦
¨ A

3

C = 5. Ǳãáâì A
3

D | ¢ëá®â 

âà¥ã£®«ì­¨ª  A
1

A
2

A
3

(á¬. áà¥¤­¨© à¨áã­®ª). �§ ãá«®¢¨ï ª á ­¨ï è à®¢

A
1

A
3

= A
2

A
3

=

√

(5 + 4)

2 − (5− 4)

2

=

√
80, A

1

D = 4,

®âªã¤ 

A
3

D =

√

A
1

A
3

2 −A
1

D2

= 8, ¨ CD = A
3

D −A
3

C = 3.

� ª ª ª A
1

C = 2 
tgϕ, ¨§ â¥®à¥¬ë Ǳ¨ä £®à  ¬ë ¯®«ãç¨¬

A
1

C2

= A
1

D2

+ CD2 ⇐⇒ 16 
tg

2ϕ = 25⇐⇒ 
tgϕ =

5

4

.

�ë¡¥à¥¬ ­  ®á¨ á¨¬¬¥âà¨¨ ª®­ãá  â®çªã K â ª, çâ® ¥¥ ¯à®¥ªæ¨ï H ­  ¯«®áª®áâì CO
1

O
2

¯®¯ ¤ ¥â

­  ®âà¥§®ª O
1

O
2

(á¬. «¥¢ë© à¨áã­®ª). Ǳ®«®�¨¬ γ = ∠HCK, β | ã£®« ¬¥�¤ã CH ¨ áâ®«®¬.

�¡à §ãîé¨¥, ¯® ª®â®àë¬ ª®­ãá ª á ¥âáï ®¤¨­ ª®¢ëå è à®¢, «¥� â ¢ ¯«®áª®áâïå KCO
1

¨ KCO
2

,

®âªã¤ 

∠KCO
1

= ∠KCO
2

= ϕ+ α.

�à®¬¥ â®£®, ¯® ãá«®¢¨î CO
1

= CO
2

. �â¬¥â¨¬ ­¥áª®«ìª® ¯à®áâëå ä ªâ®¢.

1) H | â®çª  ª á ­¨ï à ¢­ëå è à®¢. �¥©áâ¢¨â¥«ì­®, âà¥ã£®«ì­¨ª¨ KCO
1

¨ KCO
2

à ¢­ë,

®âªã¤  KO
1

= KO
2

. � ª ª ª KH ⊥ O
1

O
2

, ¬ë ¯®«ãç¨¬ HO
1

= HO
2

.

2) Ǳ«®áª®áâì HCK ¯¥à¯¥­¤¨ªã«ïà­  O
1

O
2

. �¥©áâ¢¨â¥«ì­®, âà¥ã£®«ì­¨ª O
1

CO
2

à ¢­®¡¥¤à¥­-

­ë©,   H | á¥à¥¤¨­  O
1

O
2

, ®âªã¤  CH ⊥ O
1

O
2

. �ç¥¢¨¤­® â ª�¥, çâ® KH ⊥ O
1

O
2

.

3) �á«¨ KM | ¯¥à¯¥­¤¨ªã«ïà, ®¯ãé¥­­ë© ¨§ â®çª¨ K ­  CO
1

, â® MH ⊥ CO
1

. �â® ¢ëâ¥ª ¥â

¨§ ®¡à â­®© â¥®à¥¬ë ® âà¥å ¯¥à¯¥­¤¨ªã«ïà å.
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Ǳãáâì KM | ¯¥à¯¥­¤¨ªã«ïà, ®¯ãé¥­­ë© ¨§ â®çª¨ K ­  CO
1

. �§ 1) ¨ 2) ¢ëâ¥ª ¥â, çâ® ¯àï¬ ï

CH ª á ¥âáï à ¢­ëå è à®¢. �®£¤  ∠O
1

CH = ∠O
1

CA
1

= ϕ, ¨ ¢ á¨«ã 3)


os γ =
CH

CK
=

CM


os∠O
1

CH
:

CM


os∠KCO
1

=


os(ϕ+ α)


osϕ
= 
osα− tgϕ sinα = 
osα− 4

5

sinα.

Ǳ®áª®«ìªã CH ¨ CA
1

| ®âà¥§ª¨ ª á â¥«ì­ëå ª áä¥à¥, ¬ë ¯®«ãç ¥¬

CH = CA
1

= 4 
tgϕ = 5, ®âªã¤  sinβ =
4

CH
=

4

5

¨ 
osβ =

3

5

.

� á¨«ã 1) ¨ 2) ¯«®áª®áâì HCK á®áâ®¨â ¨§ â®ç¥ª, à ¢­®ã¤ «¥­­ëå ®â O
1

¨ O
2

, ¯®íâ®¬ã ®­  á®¤¥à�¨â

â®çªã O
3

. �­ ç¨â, γ = 90

◦ − β − α (á¬. ¯à ¢ë© à¨áã­®ª). �®£¤ 


osα− 4

5

sinα = 
os γ = sin(β + α) = sinβ 
osα+ 
osβ sinα =

4

5


osα+ 3

5

sinα,

®âªã¤  
tgα = 7. �
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