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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©




√
x2 − 2y = 3y − x,

81
4 y2 + x3 = 2x + 1.

2. �¥è¨â¥ ãà ¢­¥­¨¥

logtg x (ctg x− 2) + log(ctg x−2)
√

tg x =
3

2
.

3. �¥è¨â¥ ­¥à ¢¥­áâ¢®
10− 2|x|

|x2 + 9x + 11| − 3
≤ 1.

4. � ¯ à ««¥«®£à ¬¬¥ ABCD ®ªàã¦­®áâì à ¤¨ãá  1
4 á æ¥­âà®¬ ­  ®âà¥§ª¥

CD ¯à®å®¤¨â ç¥à¥§ â®çªã D ¨ ª á ¥âáï ®âà¥§ª  BC ¢ â®çª¥ E â ª®©, çâ®
ã£®« BED à ¢¥­ arctg 4

3 . � ©¤¨â¥ ¢ëá®âã ¯ à ««¥«®£à ¬¬  DF ¨ ¤«¨­ã
®âà¥§ª  CD. � ©¤¨â¥ ¯«®é ¤ì ¯ à ««¥«®£à ¬¬ , ¥á«¨ AB = BE.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¤«ï ª ¦¤®£® ¨§ ª®â®àëå áãé¥áâ¢ã¥â
ç¨á«® α, â ª®¥, çâ® ãà ¢­¥­¨¥

x2 + (sin α + 3 cos α)x + b = 0

¨¬¥¥â ¤¥©áâ¢¨â¥«ì­®¥ à¥è¥­¨¥.

6. � ¯à ¢¨«ì­®© âà¥ã£®«ì­®© ¯¨à ¬¨¤¥ SABC áâ®à®­  ®á­®¢ ­¨ï ABC à ¢­ 
1, ¡®ª®¢®¥ à¥¡à® à ¢­® 2. �ä¥à  á æ¥­âà®¬ O ­  ¯àï¬®© SA ª á ¥âáï àñ¡¥à
SB, SC ¨ BC. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë ¤® ¯«®áª®áâ¥© BSC ¨
ABC,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©




√
x2 − 2

3y = y − x,

9
4y

2 + x3 = 2x + 1.

2. �¥è¨â¥ ãà ¢­¥­¨¥

logtg x (2− ctg x) + 2 log(2−ctg x)
√

tg x =
5

2
.

3. �¥è¨â¥ ­¥à ¢¥­áâ¢®
20− 4|x|

|x2 + 11x + 21| − 3
≤ 1.

4. � ¯ à ««¥«®£à ¬¬¥ ABCD ®ªàã¦­®áâì à ¤¨ãá  1 á æ¥­âà®¬ ­  ®âà¥§ª¥ BC

¯à®å®¤¨â ç¥à¥§ â®çªã C ¨ ª á ¥âáï ®âà¥§ª  AB ¢ â®çª¥ E â ª®©, çâ® ã£®«
AEC à ¢¥­ arctg 2. � ©¤¨â¥ ¢ëá®âã ¯ à ««¥«®£à ¬¬  CF ¨ ¤«¨­ã ®âà¥§ª 
BC. � ©¤¨â¥ ¯«®é ¤ì ¯ à ««¥«®£à ¬¬ , ¥á«¨ AD = AE.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¤«ï ª ¦¤®£® ¨§ ª®â®àëå áãé¥áâ¢ã¥â
ç¨á«® α, â ª®¥, çâ® ãà ¢­¥­¨¥

x2 + (2 sin α− cos α)x− b = 0

¨¬¥¥â ¤¥©áâ¢¨â¥«ì­®¥ à¥è¥­¨¥.

6. � ¯à ¢¨«ì­®© âà¥ã£®«ì­®© ¯¨à ¬¨¤¥ SABC áâ®à®­  ®á­®¢ ­¨ï ABC à ¢­ 
2, ¡®ª®¢®¥ à¥¡à® à ¢­® 3. �ä¥à  á æ¥­âà®¬ O ­  ¯àï¬®© SB ª á ¥âáï àñ¡¥à
SA, SC ¨ AC. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë ¤® ¯«®áª®áâ¥© ASC ¨
ABC,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©




√
y2 − 2x = 3x− y,

81
4 x2 + y3 = 2y + 1.

2. �¥è¨â¥ ãà ¢­¥­¨¥

logctg x (tg x− 2) + log(tg x−2)
√

ctg x =
3

2
.

3. �¥è¨â¥ ­¥à ¢¥­áâ¢®
8− 2|x|

|x2 + 7x + 3| − 3
≤ 1.

4. � ¯ à ««¥«®£à ¬¬¥ ABCD ®ªàã¦­®áâì à ¤¨ãá  1
2 á æ¥­âà®¬ ­  ®âà¥§ª¥

AB ¯à®å®¤¨â ç¥à¥§ â®çªã B ¨ ª á ¥âáï ®âà¥§ª  AD ¢ â®çª¥ E â ª®©, çâ®
ã£®« BED à ¢¥­ arctg 3

2 . � ©¤¨â¥ ¢ëá®âã ¯ à ««¥«®£à ¬¬  BF ¨ ¤«¨­ã
®âà¥§ª  AB. � ©¤¨â¥ ¯«®é ¤ì ¯ à ««¥«®£à ¬¬ , ¥á«¨ CD = DE.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¤«ï ª ¦¤®£® ¨§ ª®â®àëå áãé¥áâ¢ã¥â
ç¨á«® α, â ª®¥, çâ® ãà ¢­¥­¨¥

x2 + (cos α− 4 sin α)x + b = 0

¨¬¥¥â ¤¥©áâ¢¨â¥«ì­®¥ à¥è¥­¨¥.

6. � ¯à ¢¨«ì­®© âà¥ã£®«ì­®© ¯¨à ¬¨¤¥ SABC áâ®à®­  ®á­®¢ ­¨ï ABC à ¢­ 
1, ¡®ª®¢®¥ à¥¡à® à ¢­® 3. �ä¥à  á æ¥­âà®¬ O ­  ¯àï¬®© SA ª á ¥âáï àñ¡¥à
SB, SC ¨ BC. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë ¤® ¯«®áª®áâ¥© BSC ¨
ABC,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©




√
y2 − 2

3x = x− y,

9
4x

2 + y3 = 2y + 1.

2. �¥è¨â¥ ãà ¢­¥­¨¥

logctg x (2− tg x) + 2 log(2−tg x)
√

ctg x =
5

2
.

3. �¥è¨â¥ ­¥à ¢¥­áâ¢®
6− 2|x|

|x2 + 5x− 3| − 3
≤ 1.

4. � ¯ à ««¥«®£à ¬¬¥ ABCD ®ªàã¦­®áâì à ¤¨ãá  2 á æ¥­âà®¬ ­  ®âà¥§ª¥ AD

¯à®å®¤¨â ç¥à¥§ â®çªã A ¨ ª á ¥âáï ®âà¥§ª  CD ¢ â®çª¥ E â ª®©, çâ® ã£®«
AEC à ¢¥­ arctg 3. � ©¤¨â¥ ¢ëá®âã ¯ à ««¥«®£à ¬¬  AF ¨ ¤«¨­ã ®âà¥§ª 
AD. � ©¤¨â¥ ¯«®é ¤ì ¯ à ««¥«®£à ¬¬ , ¥á«¨ BC = CE.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¤«ï ª ¦¤®£® ¨§ ª®â®àëå áãé¥áâ¢ã¥â
ç¨á«® α, â ª®¥, çâ® ãà ¢­¥­¨¥

x2 + (3 cos α + 2 sin α)x− b = 0

¨¬¥¥â ¤¥©áâ¢¨â¥«ì­®¥ à¥è¥­¨¥.

6. � ¯à ¢¨«ì­®© âà¥ã£®«ì­®© ¯¨à ¬¨¤¥ SABC áâ®à®­  ®á­®¢ ­¨ï ABC à ¢­ 
2, ¡®ª®¢®¥ à¥¡à® à ¢­® 5. �ä¥à  á æ¥­âà®¬ O ­  ¯àï¬®© SC ª á ¥âáï àñ¡¥à
SA, SB ¨ AB. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë ¤® ¯«®áª®áâ¥© ASB ¨
ABC,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©
{ √

y2 − 2x
y = x− y,

x2 + 2
y2 = y2 + 1.

2. �¥è¨â¥ ­¥à ¢¥­áâ¢®
2

log(x−1)
(5

2 − x
) ≤ 1.

3. �¥è¨â¥ ãà ¢­¥­¨¥
√

8 tg x + 22 ctg x = −
√

15 (sin x + cos x) .

4. � âà¥ã£®«ì­¨ª¥ ABC ®ªàã¦­®áâì à ¤¨ãá  13
3 á æ¥­âà®¬ ­  ®âà¥§ª¥ BC

¯à®å®¤¨â ç¥à¥§ â®çªã B ¨ ª á ¥âáï ®âà¥§ª  AC ¢ â®çª¥ D â ª®©, çâ® ã£®«
ADB à ¢¥­ arctg 3

2 . � ©¤¨â¥ ¢ëá®âã BF âà¥ã£®«ì­¨ª  ABC ¨ ¤«¨­ã ®âà¥§-
ª  CD. � ©¤¨â¥ ¯«®é ¤ì âà¥ã£®«ì­¨ª  ABC, ¥á«¨ ¤«¨­ë ®âà¥§ª®¢ AB ¨
CD à ¢­ë.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¯à¨ ª®â®àëå á¨áâ¥¬  ãà ¢­¥­¨©
{

y =
∣∣b− x2

∣∣ ,

y = a(x− b)

¨¬¥¥â à¥è¥­¨¥ ¯à¨ «î¡®¬ §­ ç¥­¨¨ ¯ à ¬¥âà  a.

6. � ¯à ¢¨«ì­®© ç¥âëàñåã£®«ì­®© ¯¨à ¬¨¤¥ SABCD áâ®à®­  ®á­®¢ ­¨ï
ABCD à ¢­  1, ¡®ª®¢®¥ à¥¡à® à ¢­® 2. �ä¥à  á æ¥­âà®¬ O ­  ¯«®áª®áâ¨
CDS ª á ¥âáï àñ¡¥à SA, SB ¨ AB. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë
¤® ¯«®áª®áâ¥© ABC ¨ ADS,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©
{ √

4y2 + x
y = −x− 2y,

x2 + 1
2y2 = 4y2 + 1.

2. �¥è¨â¥ ­¥à ¢¥­áâ¢®
2

log(x− 5
8)

(2− x)
≤ 1.

3. �¥è¨â¥ ãà ¢­¥­¨¥
√

4 tg x− 14 ctg x =
√

5 (sin x− cos x) .

4. � âà¥ã£®«ì­¨ª¥ ABC ®ªàã¦­®áâì à ¤¨ãá  13
2
√

3
á æ¥­âà®¬ ­  ®âà¥§ª¥ AB

¯à®å®¤¨â ç¥à¥§ â®çªã A ¨ ª á ¥âáï ®âà¥§ª  BC ¢ â®çª¥ D â ª®©, çâ® ã£®«
ADC à ¢¥­ arcsin 3√

13
. � ©¤¨â¥ ¢ëá®âã AF âà¥ã£®«ì­¨ª  ABC ¨ ¤«¨­ã

®âà¥§ª  BD. � ©¤¨â¥ ¯«®é ¤ì âà¥ã£®«ì­¨ª  ABC, ¥á«¨ ¤«¨­ë ®âà¥§ª®¢
AC ¨ BD à ¢­ë.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¯à¨ ª®â®àëå á¨áâ¥¬  ãà ¢­¥­¨©
{

x =
∣∣b + y2

∣∣ ,

y = a
(
x− b2

)

¨¬¥¥â à¥è¥­¨¥ ¯à¨ «î¡®¬ §­ ç¥­¨¨ ¯ à ¬¥âà  a.

6. � ¯à ¢¨«ì­®© ç¥âëàñåã£®«ì­®© ¯¨à ¬¨¤¥ SABCD áâ®à®­  ®á­®¢ ­¨ï
ABCD à ¢­  1, ¡®ª®¢®¥ à¥¡à® à ¢­® 3. �ä¥à  á æ¥­âà®¬ O ­  ¯«®áª®áâ¨
ADS ª á ¥âáï àñ¡¥à SB, SC ¨ BC. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë
¤® ¯«®áª®áâ¥© ABC ¨ ABS,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©
{ √

y2 − 32x
y = 4x− y,

4x2 + 8
y2 = y2

4 + 1.

2. �¥è¨â¥ ­¥à ¢¥­áâ¢®
2

log(x+ 1
4)

(1− x)
≤ 1.

3. �¥è¨â¥ ãà ¢­¥­¨¥
√

7 tg x + 33 ctg x = 2
√

5 (sin x + cos x) .

4. � âà¥ã£®«ì­¨ª¥ ABC ®ªàã¦­®áâì à ¤¨ãá  13
2 á æ¥­âà®¬ ­  ®âà¥§ª¥ AC

¯à®å®¤¨â ç¥à¥§ â®çªã C ¨ ª á ¥âáï ®âà¥§ª  AB ¢ â®çª¥ D â ª®©, çâ® ã£®«
BDC à ¢¥­ arccos 2√

13
. � ©¤¨â¥ ¢ëá®âã CF âà¥ã£®«ì­¨ª  ABC ¨ ¤«¨­ã

®âà¥§ª  AD. � ©¤¨â¥ ¯«®é ¤ì âà¥ã£®«ì­¨ª  ABC, ¥á«¨ ¤«¨­ë ®âà¥§ª®¢
AD ¨ BC à ¢­ë.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¯à¨ ª®â®àëå á¨áâ¥¬  ãà ¢­¥­¨©
{

y = −
∣∣b + x2

∣∣ ,

y = a(x + b)

¨¬¥¥â à¥è¥­¨¥ ¯à¨ «î¡®¬ §­ ç¥­¨¨ ¯ à ¬¥âà  a.

6. � ¯à ¢¨«ì­®© ç¥âëàñåã£®«ì­®© ¯¨à ¬¨¤¥ SABCD áâ®à®­  ®á­®¢ ­¨ï
ABCD à ¢­  2, ¡®ª®¢®¥ à¥¡à® à ¢­® 5. �ä¥à  á æ¥­âà®¬ O ­  ¯«®áª®áâ¨
ABS ª á ¥âáï àñ¡¥à SC, SD ¨ CD. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë
¤® ¯«®áª®áâ¥© ABC ¨ BCS,   â ª¦¥ à ¤¨ãá áä¥àë.
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1. �¥è¨â¥ á¨áâ¥¬ã ãà ¢­¥­¨©
{ √

y2 + x
2y = −x− y,

4x2 + 1
2y2 = 4y2 + 1.

2. �¥è¨â¥ ­¥à ¢¥­áâ¢®
2

log(x+ 5
8)

(1
2 − x

) ≤ 1.

3. �¥è¨â¥ ãà ¢­¥­¨¥
√

2 tg x− 12 ctg x =
√

5 (cos x− sin x) .

4. � âà¥ã£®«ì­¨ª¥ ABC ®ªàã¦­®áâì à ¤¨ãá  13
3
√

3
á æ¥­âà®¬ ­  ®âà¥§ª¥ AC

¯à®å®¤¨â ç¥à¥§ â®çªã A ¨ ª á ¥âáï ®âà¥§ª  BC ¢ â®çª¥ D â ª®©, çâ® ã£®«
ADB à ¢¥­ arcsin 3√

13
. � ©¤¨â¥ ¢ëá®âã AF âà¥ã£®«ì­¨ª  ABC ¨ ¤«¨­ã

®âà¥§ª  CD. � ©¤¨â¥ ¯«®é ¤ì âà¥ã£®«ì­¨ª  ABC, ¥á«¨ ¤«¨­ë ®âà¥§ª®¢
AB ¨ CD à ¢­ë.

5. � ©¤¨â¥ ¢á¥ §­ ç¥­¨ï ¯ à ¬¥âà  b, ¯à¨ ª®â®àëå á¨áâ¥¬  ãà ¢­¥­¨©
{

x = −
∣∣b− y2

∣∣ ,

y = a
(
x + b2

)

¨¬¥¥â à¥è¥­¨¥ ¯à¨ «î¡®¬ §­ ç¥­¨¨ ¯ à ¬¥âà  a.

6. � ¯à ¢¨«ì­®© ç¥âëàñåã£®«ì­®© ¯¨à ¬¨¤¥ SABCD áâ®à®­  ®á­®¢ ­¨ï
ABCD à ¢­  1, ¡®ª®¢®¥ à¥¡à® à ¢­® 4. �ä¥à  á æ¥­âà®¬ O ­  ¯«®áª®áâ¨
BCS ª á ¥âáï àñ¡¥à SA, SD ¨ AD. � ©¤¨â¥ à ááâ®ï­¨ï ®â æ¥­âà  áä¥àë
¤® ¯«®áª®áâ¥© ABC ¨ CDS,   â ª¦¥ à ¤¨ãá áä¥àë.
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