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1. ��¥à¥«ì¥ á®áâ®¨â ¨§ 50 á¨¨å ¨ ¥ª®â®à®£® ª®«¨ç¥áâ¢  ªà áëå ¡ãá¨®ª. �§¢¥áâ®, çâ®   «î-

¡®¬ ®âà¥§ª¥ ®�¥à¥«ìï, á®¤¥à� é¥¬ 8 á¨¨å ¡ãá¨®ª, ¥áâì ¥ ¬¥¥¥ 4 ªà áëå. � ª®¥  ¨¬¥ìè¥¥

ª®«¨ç¥áâ¢® ªà áëå ¡ãá¨®ª ¬®�¥â ¡ëâì ¢ íâ®¬ ®�¥à¥«ì¥? (�ãá¨ª¨ ¢ ®�¥à¥«ì¥ à á¯®«®�¥ë

æ¨ª«¨ç¥áª¨, â® ¥áâì ¯®á«¥¤ïï á®á¥¤áâ¢ã¥â á ¯¥à¢®©.)

�â¢¥â: 29.

�¥è¥¨¥. � ¬¥â¨¬, çâ® «î¡®© ®âà¥§®ª ®�¥à¥«ìï ¨§ 11 ¡ãá¨®ª á®¤¥à�¨â ¥ ¡®«¥¥ 7 á¨¨å ¨ ¥

¬¥¥¥ 4 ªà áëå ¡ãá¨®ª (¢ ¯à®â¨¢®¬ á«ãç ¥ ® á®¤¥à� « ¡ë 8 á¨¨å ¡ãá¨®ª ¨ ¥ ¡®«¥¥ 3 ªà áëå).

� ä¨ªá¨àã¥¬ ¢ ®�¥à¥«ì¥ ªà áãî ¡ãá¨ªã. Ǳà¨¬ëª îé¨¥ ª ¥© 7 ¯®á«¥¤®¢ â¥«ìëå ®âà¥§ª®¢ ¨§ 11

¡ãá¨®ª ¥ ¯®ªàë¢ îâ ¢á¥£® ®�¥à¥«ìï, ¯®áª®«ìªã ¢ íâ¨ ®âà¥§ª¨ ¢å®¤¨â ¥ ¡®«¥¥ 49 á¨¨å ¡ãá¨®ª ¨§ 50.

� ª¨¬ ®¡à §®¬, ®¡é¥¥ ç¨á«® ªà áëå ¡ãá¨®ª ¥ ¬¥ìè¥, ç¥¬ 7 · 4 + 1 = 29.

Ǳà¨¢¥¤¥¬ ¯à¨¬¥à ®�¥à¥«ìï, á®¤¥à� é¥£® à®¢® 29 ªà áëå ¡ãá¨®ª. � áá¬®âà¨¬ ¡«®ª

� = ��������; ���,

á®áâ®ïé¨© ¨§ 4 ªà áëå ¨ 7 á¨¨å ¡ãá¨®ª. �®£¤  ¨áª®¬®¥ ®�¥à¥«ì¥ ¨¬¥¥â ¢¨¤

�,�, . . . ,� (7 à §); ��. �

2. � 100-§ ç®£®  âãà «ì®£® ç¨á«  áâ¥à«¨ ®¤ã ¨§ æ¨äà (¥ áâ àèãî). � à¥§ã«ìâ â¥ ç¨á«® ã¬¥ì-

è¨«®áì ¢ 13 à §. � ©¤¨â¥ ¢á¥ ç¨á« , ¤«ï ª®â®àëå íâ® ¢®§¬®�®.

�â¢¥â: 1625 · 1096, 195 · 1097, 2925 · 1096 ¨ 13b · 1098 ¯à¨ b = 1, 2, 3.

�¥è¥¨¥. Ǳà¥¤áâ ¢¨¬ ¨áå®¤®¥ ç¨á«® ¢ ¢¨¤¥ m+10

ka+10

k+1n, £¤¥ k, m, n | ¥®âà¨æ â¥«ìë¥ æ¥«ë¥

ç¨á« , a | ¤¥áïâ¨ç ï æ¨äà . �â¥à¥¢ æ¨äàã a, ¬ë ¯®«ãç¨¬ ç¨á«® m+ 10

kn. Ǳ® ãá«®¢¨î

m+ 10

ka+ 10

k+1n = 13

(

m+ 10

kn
)

⇐⇒ 12m = 10

k
(a− 3n).

�¨äà  a ¤®«�  ¤¥«¨âìáï   3, ®âªã¤  a = 3b ¯à¨ b ∈ {1, 2, 3}. �®£¤  4m = 10

k
(b − n). �¨äà  a ¥

ï¢«ï¥âáï áâ àè¥© ¢ ¨áå®¤®¬ ç¨á«¥, ¯®íâ®¬ã n > 0. � ¬¥â¨¬ â ª�¥, çâ® n 6 3, ¨ ç¥ m < 0. � ç¨â, n

¡ã¤¥â áâ àè¥© æ¨äà®© ¨áå®¤®£® ç¨á« , ®âªã¤  k = 98. � áá¬®âà¨¬ âà¨ á«ãç ï.

1) b = n. �®£¤  m = 0,   ¨áå®¤®¥ ç¨á«® à ¢® 13b · 1098.
2) b = n + 1. �®£¤  m = 25 · 1096, ¯ à  (b, n) à ¢  (2, 1) ¨«¨ (3, 2),   ¨áå®¤®¥ ç¨á«® á®®â¢¥âáâ¢¥®

à ¢® 1625 · 1096 ¨«¨ 2925 · 1096.
2) b = n+ 2. �®£¤  m = 5 · 1097, (b, n) = (3, 1),   ¨áå®¤®¥ ç¨á«® à ¢® 195 · 1097. �

3. � ©¤¨â¥ ¬¨¨¬ «ì®¥ § ç¥¨¥ ¢ëà �¥¨ï
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�â¢¥â: − 5n2

2

.

�¥è¥¨¥. �«ï k = 1, . . . , n ¯®«®�¨¬ tk = 3 sinxk − osxk, sk = sinxk + 3 osxk. �®£¤ 
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� á¨«ã ¥à ¢¥áâ¢  �®è¨
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� ¢¥áâ¢® à¥ «¨§ã¥âáï, ª®£¤  sinx
1

= . . . = sinxn =

1√
10

¨ osx
1

= . . . = osxn =
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. �

4. �¨áá¥ªâà¨á  AL ¨ ¬¥¤¨   BM âà¥ã£®«ì¨ª  ABC ¯¥à¥á¥ª îâáï ¢ â®çª¥ X. Ǳàï¬ ï CX ¯¥à¥á¥ª ¥â

áâ®à®ã AB ¢ â®çª¥ Y . � ©¤¨â¥ ¯«®é ¤ì âà¥ã£®«ì¨ª  CY L, ¥á«¨ ¨§¢¥áâ®, çâ® ∠BAC = 60

◦
¨

AL = x.

�â¢¥â:
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√
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�¥è¥¨¥. Ǳãáâì P ¨ Q | á¥à¥¤¨ë ®âà¥§ª®¢ AY ¨ CL. �®£¤  MP ¨ MQ | áà¥¤¨¥ «¨¨¨ âà¥ã£®«ì-

¨ª®¢ ACY ¨ ACL, ®âªã¤  MP ‖ CY ¨ MQ ‖ AL. Ǳ®íâ®¬ã

AY

Y B
= 2 · PY

Y B
= 2 · MX

XB
= 2 · LQ

LB
=

CL

LB
.

�âáî¤  ¢ëâ¥ª ¥â, çâ® âà¥ã£®«ì¨ª¨ Y BL ¨ ABC ¯®¤®¡ë. Ǳ®íâ®¬ã AC ‖ Y L ¨

∠ALY = ∠LAC =

1

2

∠BAC = 30

◦.

� ç¨â, AY L | à ¢®¡¥¤à¥ë© âà¥ã£®«ì¨ª á ®á®¢ ¨¥¬ x ¨ ã£«®¬ ¯à¨ ®á®¢ ¨¨ 30

◦
. �ë ¯®«ãç ¥¬
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4

√
3

. �

5. � �¤ ï ¨§ ª«¥â®ª ¤®áª¨ m×n ¯®ªà è¥  ¢ ç¥àë© ¨«¨ ¡¥«ë© æ¢¥â. �§¢¥áâ®, çâ® ¤«ï «î¡®© ª«¥âª¨

¤®áª¨ ª®«¨ç¥áâ¢® ª«¥â®ª, ¨¬¥îé¨å á ¥© ®¤¨ ª®¢ë© æ¢¥â ¨ å®âï ¡ë ®¤ã ®¡éãî ¢¥àè¨ã, ¥ç¥â®.

� ©¤¨â¥ ¢á¥ ¯ àë  âãà «ìëå ç¨á¥« m ¨ n, ¤«ï ª®â®àëå íâ® ¢®§¬®�®.

�â¢¥â: n ¨«¨ m ç¥â®.

�¥è¥¨¥. � §®¢¥¬ á®á¥¤¨¬¨ ª«¥âª¨, ¨¬¥îé¨¥ ®¡éãî ¢¥àè¨ã. Ǳà¨¢¥¤¥¬ ¯à¨¬¥à à áªà áª¨, ã¤®-

¢«¥â¢®àïîé¥© ãá«®¢¨î, ¥á«¨ m ¨«¨ n ç¥â®. Ǳãáâì ¤«ï ®¯à¥¤¥«¥®áâ¨ ç¥â® ç¨á«® áâà®ª. Ǳ®ªà á¨¬

¯¥à¢ãî ¨ ¢â®àãî áâà®ª¨ ¢ ç¥àë© æ¢¥â, âà¥âìî ¨ ç¥â¢¥àâãî | ¢ ¡¥«ë©, ¯ïâãî ¨ è¥áâãî | ¢ ç¥àë©, ¨

â ª ¤ «¥¥. � áá¬®âà¨¬ ®¤®æ¢¥âãî ý¯®«®áªãþ 2× n. �¥ ã£«®¢ë¥ ª«¥âª¨ ¨¬¥îâ ¯® âà¨ á®á¥¤¨¥ ª«¥âª¨

â®£® �¥ æ¢¥â ,   ®áâ «ìë¥ | ¯® ¯ïâì. Ǳ®íâ®¬ã â ª ï à áªà áª  ã¤®¢«¥â¢®àï¥â ãá«®¢¨î § ¤ ç¨.

Ǳ®ª �¥¬, çâ® ¤«ï ¥ç¥âëåm ¨ n âà¥¡ã¥¬®© à áªà áª¨ ¥ áãé¥áâ¢ã¥â. � íâ®¬ á«ãç ¥   ¤®áª¥ ¥ç¥â®¥

ç¨á«® ª«¥â®ª ¨, § ç¨â, ª®«¨ç¥áâ¢® ª«¥â®ª ®¤®£® ¨§ æ¢¥â®¢ â®�¥ ¥ç¥â®. Ǳãáâì ¤«ï ®¯à¥¤¥«¥®áâ¨
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¥ç¥â® ç¨á«® ç¥àëå ª«¥â®ª. � áá¬®âà¨¬ ¬®�¥áâ¢® B ã¯®àï¤®ç¥ëå ¯ à á®á¥¤¨å ç¥àëå ª«¥â®ª.

�î¡ ï ¯ à  á®á¥¤¨å ç¥àëå ª«¥â®ª x ¨ y ãçâ¥  ¢ ¬®�¥áâ¢¥ B ¤¢  à §  (ª ª (x, y) ¨ ª ª (y, x)), ¯®íâ®¬ã

ª®«¨ç¥áâ¢® í«¥¬¥â®¢ ¢ ¬®�¥áâ¢¥ B ç¥â®. � ¤àã£®© áâ®à®ë, ã ª �¤®© ç¥à®© ª«¥âª¨ x áãé¥áâ¢ã¥â

¥ç¥â®¥ ç¨á«® á®á¥¤¨å ç¥àëå ª«¥â®ª, ¯®íâ®¬ã ¤«ï x ¨¬¥¥âáï ¥ç¥â®¥ ª®«¨ç¥áâ¢® ¯ à ¢¨¤  (x, y).

�® ¢ë¡à âì x ¬®�® â ª�¥ ¥ç¥âë¬ ç¨á«®¬ á¯®á®¡®¢. � ç¨â, ¢ B ¥ç¥â®¥ ç¨á«® í«¥¬¥â®¢, çâ®

¥¢®§¬®�®. �

6. �  áâ®«¥ áâ®ïâ   ®á®¢ ¨ïå âà¨ ª®ãá , ª á ïáì ¤àã£ ¤àã£ . � ¤¨ãáë ¨å ®á®¢ ¨© à ¢ë 6, 24 ¨ 24.

�  áâ®« ¯®áâ ¢¨«¨ ¬¥ìè¨¬ ®á®¢ ¨¥¬ ¢¨§ ãá¥ç¥ë© ª®ãá, ª®â®àë© ¨¬¥¥â á ª �¤ë¬ ¨§ ®áâ «ì-

ëå ª®ãá®¢ ®¡éãî ®¡à §ãîéãî. � ©¤¨â¥ à ¤¨ãá ¬¥ìè¥£® ®á®¢ ¨ï ãá¥ç¥®£® ª®ãá .

�â¢¥â: 2.
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�¥è¥¨¥. Ǳãáâì C | æ¥âà ¬¥ìè¥£® ®á®¢ ¨ï ãá¥ç¥®£® ª®ãá , r | à ¤¨ãá íâ®£® ®á®¢ ¨ï,

O
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, O
3

| æ¥âàë ®á®¢ ¨© ¤àã£¨å ª®ãá®¢. �¡®§ ç¨¬ ç¥à¥§ K
0

ª®ãá, ¤®¯®«ïîé¨© ãá¥ç¥ë©

ª®ãá ¤® ®¡ëç®£®,   ç¥à¥§ K
1

| ª®ãá á æ¥âà®¬ ®á®¢ ¨ï O
1

. �  «¥¢®¬ à¨áãª¥ ¯®ª § ® á¥ç¥¨¥

K
0

¨ K
1

¯«®áª®áâìî �, ¯à®å®¤ïé¥© ç¥à¥§ â®çª¨ O
1

¨ C ¯¥à¯¥¤¨ªã«ïà® áâ®«ã. Ǳ® ãá«®¢¨î K
0

¨ K
1

¨¬¥îâ ®¡éãî ®¡à §ãîéãî, ª®â®à ï «¥�¨â ¢ �, ¯®áª®«ìªã ¯à®å®¤¨â ç¥à¥§ ¢¥àè¨ë ª®ãá®¢. Ǳãáâì B |

â®çª  ¯¥à¥á¥ç¥¨ï íâ®© ®¡à §ãîé¥© á® áâ®«®¬. �®£¤  B «¥�¨â   £à ¨æ¥ ®á®¢ ¨© K
0

¨ K
1

,   â ª�¥

  ®âà¥§ª¥ CO
1

, á®¥¤¨ïîé¥¬ æ¥âàë ®á®¢ ¨©. �âáî¤  ¢ëâ¥ª ¥â, çâ® ®á®¢ ¨ï K
0

¨ K
1

ª á îâáï

¤àã£ ¤àã£  ¢ â®çª¥ B, â® ¥áâì BC = r. � «®£¨ç® ¯à®¢¥àï¥âáï, çâ® à ááâ®ï¨¥ ®â C ¤® ®á®¢ ¨© ¤¢ãå

¤àã£¨å ª®ãá®¢ à ¢® r. � ª¨¬ ®¡à §®¬, á¯à ¢¥¤«¨¢ë à ¢¥áâ¢ 

r = CO
1

− 6 = CO
2

− 24 = CO
3

− 24.

�®£¤  CO
2

= CO
3

, â® ¥áâì â®çª  C «¥�¨â   ®¡é¥© ª á â¥«ì®© AO
1

ª ®á®¢ ¨ï¬ ¡�®«ìè¨å ª®ãá®¢ (á¬.

¯à ¢ë© à¨áã®ª). � ¬¥â¨¬, çâ®
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√
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√
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2 − 24

2

= 18.

Ǳ®íâ®¬ã

(24 + r)2 = CO2

2

= 24

2

+AC2

= 24

2

+ (AO
1

− r − 6)

2

= 24

2

+ (12− r)2, ®âªã¤  r = 2. �

Яг
уб
ов

.Р
Ф


