E. A. IllupseBa 3amaunuk (EI'D 2023)

11. HccaenoBaHHe PyHKIIHH
Baok 1. PHIIHA (www.fipi.ru) + [I[pyrae HCTOYHHKH

I) UccaenoBaHUE CTEHNEHHBIX U UPPAITMOHAABHBIX (QYHKITUHN
3amanue 1. HaliguTe TouKy MakcuMyMa (PYHKIUH ...

1) y=x3-12x2+36x-30 3) y=x3+12x%2+36x+20 5) y=x>+16x>+64x+12

2) y=x3-6x2+9x+5 4) y=x3+4x2+4x+17 6) y=x3+10x2+25x+16
Y Y

3amanue 2. Hatinure HauboAablllee 3HaUYeHUE (PYHKIIUY ...

1) y=3x>-5x3+1 Ha 7) y=12x2-x3+3 Ha
otpeske [-7; O] oTpeske [-5; 6]

2) y=x>+20x>-65x Ha 8) y=18x?—-x3+19 ma
orpeske [-4; O] otpeske [-7; 10]

3) y=-7+243x-x3 Ha 9) y=11+48x—x> Ha
oTpe3ke [-9; 9] otpe3ke [—4; 4]

4) y=-7+75x-x° Ha 10) y=19+192x—-x> Ha
oTpe3ke [-5; 5 oTpeske [-8; 8]

5) y=x3+2x%+x-7 Ha 11) y=x3+6x2+9x+21 Ha
otpes3ke [-3; —0,3] otpe3ke [-3; O]

6) y=x>-6x*+9x+5 =Ha 12) y=x3-x?>-8x+4 Ha
otpeske [0; 3] oTpeske [1; 7]

3amanue 3. Halinute HauMeHblIee 3HAUEHUE (PYHKIIUY ...

1) y=9x?-x3+11 Ha 2) y=21x%>-x*+5 Ha
oTpeske [—4; 4] oTpeske [-5; 9]

3azmanue 4. Halinure TouKy MUHUMyMa QYHKIIUH ...
3 3
1) y=x2-18x+29 2) y=x2-21x+11

3amanue 5. Haligure Hanboablllee 3HaUeHUE (PYHKIINH ...

1) y=5+6x—xJ/x Ha 3) y=11+6x—4xJ/x Ha
otpe3ke [14; 23] otpeske [0; 21]
2) y=6+12x—4xJ/x Ha 4) y=7+6x-2x/x Ha

orpeske [2; 11] orpeske [1; 10]
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3amanue 6. Halinute HauMeHblIIee 3HaAUEHUE (PYHKIIUY ...

1) y=xJx—-6x+1 Ha 3) y=xJ/x-9x+23 Ha
oTpeske [2; 25] oTpe3ke [1; 49]

2) y=%x\/§—6x—5 Ha 4) y=%x x—-3x+1 Ha
oTpeske [9; 36] oTpes3ke [1; 9]

II) UccaenoBaHTEe IPOU3BENECHUN

3amanue 7. Haltinure TouKy MmakcumyMa (PyHKIIUH ...

1) y=(x—47(x+5)+8 5) y=(x+3)-e>*; 9) y=(x+5f-e**

2) y=(x—6)>(x-3)+5 6) y=(x+2)-e** 10) y=(x+8)%-e3*
3) y=(x+8)*(x+7)-10 7) y=(4-x)-e** 11) y=(x-11)%.e*"
4) y=(x+8)*(x-9)-7 8) y=(9-x)-e*" 12) y=(x—7)*-e*®

3azmanue 8. Halinure TouKy MUHUMyMa (PYHKIIUH ...

1) y=(x—-1)*(x+4)+10 5) y=(x+5)-e¥> 9) y=(x>-11x+11).e*"3
2) y=(x+7)2(x+1)—-6 6) y=(x+16)-e*16 10) y=(x%-9x+9).e**?7
3) y=(x—10)%(x—4)+2 7) y=(7-x)-e"* 11) y=(x?>-6x+6).e*

4) y=(x+13)%(x-2)-9 8) y=(3-x)-e3~* 12) y=(x2-10x+10)-e*21

3amanue 9. Hatinure Hauboablllee 3HaUYeHUE (PYHKIIUY ...
1) y=(x+10)*(x+9)+1 Ha orpeske [-12; —9,5]
2) y=(x+5°(x+4)+7 Ha oTpeske [-6; —4,5]

3) y=(x+9)*(x-5)+8 =Ha 5) y=(x—8)%(x—9)-10 Ha
orpeske [-14; —8] otTpe3ke [2; 8,95]
4) y=(x+6)*(x—4)+3 =Ha 6) y=(x—1)*(x-10)-1 Ha
orpes3ke [-11; —1] oTpeske [-1; 6]

3amanue 10. HalinuTe HauMeHbllIee 3HaYeHUE PYHKIIUY ...
1) y=(x+3)?(x+7)+10 Ha oTpeske [-5; 6]

2) y=(x+5(x+6)—8 mHa oTpeske [-5,5; 1]
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3azmanue 10. Haligute HauMeHbIIIee 3HAUYEHUE (PYHKIIUY ...

3) y=(x—1P(x+3)+4 =Ha 5) y=(x-872(x-2)-3 =Ha
otpe3ke [0; 8] otpeske [5; 17]
4) y=(x-1072(x+10)-7 Ha 6) y=(x—10%(x-7)-4 Ha
oTpes3ke [8; 18] oTpe3ke [9; 14]

3amanue 11. Hailinure Hauboablllee 3HaYeHUuEe PYHKIIUH ...

1) y=(x*>-3x+3)-e>* HnHa 3) y=(x-27)-e*®** ma
oTpeske [2; 5] otpeske [23; 40]

2) y=(x2-12x+12)-e!?>* na 4) y=(2x—-6)-e*** ma
oTpeske [8; 13] oTpe3ke [2; 14]

3amanue 12. HaliguTe HauMeHblIlIee 3HaUYeHUE (PYHKIUY ...

1) y=(3x?+21x-21)-¢* Ha 5) y=(x*-39x+39)-e>* Ha
oTpe3ke [-5; 3| otpeske [0; 6]

2) y=(2x2+16x-16)-¢* Ha 6) y=(x>-8x+8)-e>* =Ha
oTpes3ke [-2; 5] otpeske [1; 7]

3) y=(3x*-36x+36)-e* 1% Ha 7) y=(x-4)-e**7 Ha
oTpe3ke [8; 11] oTpeske [2; 11]

4) y=(2x%>-28x+28)-e*1? ma 8) y=(2x+15)-e?*"16 na
otTpe3ke [9; 15] otpe3ke [-9; —2]

IIT) UccaenoBaHME YaCTHBIX
3amanue 13. Haligute Touky MakcuMyMa (OYHKIIUH ...

2 2 2
1) y:_xx+1 3) y=_%25 5) y=—%36
)y x2+169 )y x2+225 ©y x2+441

3amanue 14. Halinute TOUKy MUHUMyMa (PYHKIIUH ...

2 2 2
1) y=_x 4;6196 3) y=_)C )";16 5) y=_x +x361
o) y— X 4y X 6) y—— %
) Y=~z 089 ) Y= =556 ) Y="Fi302
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3anmanue 15. Hatinure Hauboablllee 3HaYeHHE (PYHKIIUH ...

2 2

1) y=x;9 Ha oTpes3ke [-11; —1] 3) y=%—22 ;25 Ha oTpeske [-12; —1]
2 2

2) y=%121 Ha oTpeske [-20; —1] 4) y=%16 Ha oTpes3ke [-10; —1]

3amanue 16. Halinute HauMeHbIIee 3HaYeHUE PYHKIIUY ...

2 2
1) y=L36 Ha oTpe3ke [1; 17] 4) y=x;9 Ha oTpe3ke [1; 11]
2 2
2) y=X"*48%4 a3 orpeske [2; 33] 5) y=X"*49 ya orpeske [1; 19]
Yy x Yy x p
2 2
3) y=%81 Ha oTpe3ke [4; 20] 0) y=%441 Ha oTpe3ke [2; 32]

IV) UccaemoBanue aAorapudMUUYECKUX U ITOKA3aTEABHBIX DYVHKITUH

3amanue 17. Haligute Touky MakCUMyMa (OYHKIIHUH ...

1) y=0,5x2-11x+28lnx+9

3
4) y=0,5x>-8x+15Inx—-8 6) y=1,5x2-51x+216lnx+3

)

2) y=0,5x2-18x+80Inx—5
) y=0,5x?-21x+110lnx+43 5) y=1,5x2-45x+150Inx+8
)

3azmanue 18. Haligute ToukKy MUHUMyMAa (PYHKIIUH ...
1) y=1,5x2-27x+42-Inx-10 3) y=1,5x%>-36x+81-Inx-8
2) y=1,5x2-30x+48 Inx+4 4) y=0,5x2-28x+96-Inx+31

3amanue 19. Haligute ToukKy MakcUMyMa OYHKIIHUH ...

1) y=In(x+11)-4x+5 S5) y=In(x-13)-2x+7
2) y=In(x+7)-10x+11 0) y=In(x-9)-2x+12
3) y=In(x+2)-5x+13 7) y=In(x-7)-2x-3

4) y=In(x+5)-4x+3 8) y=In(x—-2)-10x+11

3amanue 20. Haligute TouKy MUHUMyMAa (PYHKIIUH ...
1) y=2x-In(x+7)+9 3) y=9x-9In(x+3)+4

2) y=4x-In(x+5)+2 4) y=15x-3In(x-3)+6
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3amanue 21. Haligute ToukKy MakcuMyMa OYHKIIHUH ...
1) y=In(x+3)"-7x-9 3) y=In(x-5°-6x-5
2) y=In(x-4)°-6x+13 4) y=4In(x+1)°> -25x+3

3amanue 22. Haligute ToOuKy MUHUMyMAa (PYHKIIUH ...
1) y=9x-In(x-2)°-8 3) y=10x—In(x+3)°+7
2) y=8x—-In(x+4)°%+7 4) y=12x-In(x-4)°-9

3amanue 23. Haiigute Hanboablllee 3HaUYeHUE (PYHKIIUH ...
1) y=10In(x+9)-10x—-7 Ha otpe3ke [-8,5; O]
2) y=11lIn(x+4)-11x-5 Ha oTpe3ke [-3,5; O]

3) y=3In(x+2)-3x+10 Ha S) y=7In(x+6)-7x+5 Ha
otpeske [-1,5; O] otpeske [-5,5; O]
4) y=3In(x+9)-5x-8 Ha 6) y=9In(x+7)-9x+4 Ha
otpeske [-8,5; O] otpeske [-6,5; O]

3amanue 24. HaliguTe HauMeHblIllee 3HaUYeHUE (PYHKIUH ...
1) y=9x-9In(x+11)+7 ua orpeske [-10,5; O]
2) y=12x-12In(x+2)+7 Ha orpes3ke [-1,5; O]

3amanue 25. Halinure Hauboablllee 3HayeHUue PyHKIINH ...

1) y=In(8x)-8x+7 Ha 2) y=In(7x)-7x+9 Ha
1. 5 1.1
OTpe3Ke [E’ E} OTpe3Ke {ﬁ’ —}

3azmanue 26. HaliguTe HauMeHbIlIee 3HAUYEHUE (PYHKIIUY ...
1) y=12x-1n(12x)+4 Ha 2) y=13x-1n(13x)+13 Ha

1.5 1.1
oTpe3Ke [2—4, ﬂ} OoTpe3Ke {E’ ﬁ}

3amanue 27. Haiigute Hanboablllee 3HaUYeHUE (PYHKIIUY ...

1) y=In(x+4)°-5x Ha 3) y=In(x+8)°>-3x Ha
otpe3ke [-3,5; O] otpeske [-7,5; O]
2) y=In(x+6)>-3x Ha 4) y=In(x+9)° —5x Ha

otpe3ke [-5,5; O] otpeske [-8,5; O]
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3amanue 28. HaliguTe HauMeHbIlIee 3HAUYEHUE (PYHKIIUY ...

1) y=9x-In(x+4)’ na 3) y=3x-In(x+3)® ma
otpeske [-3,5; 0] otpeske [-2,5; 0]
2) y=5x-In(x+8)° Ha 4) y=9x-In(x+5)° Ha
otpeske [-7,5; 0] otpeske [-4,5; 0]

3amanue 29. Halinute HauMeHbllIee 3HaYeHUE PYHKIIUY ...
1) y=e?*—2e*+8 ma orpeske [-2; 1]  3) y=e?*-8e*+9 Ha orpeske [0;

2) y=e?*—4e* -5 ma orpeske [-1; 2] 4) y=e?*—6e*—-1 Ha oTpeske [1;

V) HccaegoBaHue TPUTOHOMETPUYECKUX DYVHKIINH

3ananue 30.
Haiigure Touky MakcuMyMa (QYHKIIUH ...

1) y=(2x-1)-cosx—2sinx+5, IpUHAOAEKAIIYIO IPOMEKYTKY (O;

N[N

2) y=(4x—-6)-cosx—4sinx+9, npuHaIAeRKaIIyIO TPOMEKYTKY (O;

NN

Halinure TouKy MUHUMyMa (OYHKIIUH ...

3) y=(1-2x)-cosx+2sinx+7 , npuHagAEKAIIYIO IIPOMENKYTKY (0; %)

4) y=(6—-4x)-cosx+4sinx+12, mpuHagAEKALTYIO IPOMEXKYTKY (O, g)

3amanue 31. Haiigute Hanboablllee 3HaUYeHUE (PYHKIIUY ...
1) y=43x—-40sinx+34 Ha
OTpE3Ke [—5, O}

2) y=59x-56sinx+42 Ha

5) y=10sinx—%+7 Ha OTpe3Ke [—_-

2]
2]

=10sinx—32x _ _o%.
oTpesKe [_ % : O} 6) y=10sinx - 12 Ha oTpeske [ 6 O}
3) y=85x-83sinx+55 Ha 12 27
- 7) y=2cosx—-=x+4 Ha OTpe3Ke [ Z. O}
OTpPE3KE 2, O 37
4) y=33x—-30sinx+29 Ha 04 o
r 8) y=4cosx— x—'7 Ha OoTpe3Ke [ —”;O}
OTpE3KE 2, O 3
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3amanue 32. HaliguTe HauMeHbIIIee 3HAUYEHUE (PYHKIIUY ...

1) y=18x 10sinx+15 Ha 3) y=6sinx—-9x+4 Ha
OTpE3Ke O, 727 OTpE3KE [—37”; O}

2) y=8x—281nx+9 Ha 4) y=32sinx-35x+30
oTpe3Ke O, 72[ Ha OTpE3Ke [—37” ; O}

3anmanue 33. HalinuTe HauMeHbllIee 3HaYeHUE PYHKIIUY ...

1) y=4cosx+13x+9 Ha
S) y=10003x+%—6 Ha OTPE3KE [—2?”; O}

OTpE3KE _O; 377[_
2) y=13003x+17x+21 Ha
_ 45x 2r.
oTpesKe O 3272 6) y 12(:osx+—7[ 4 Ha OTpCSKe[ = O}
3) y=56¢c0sx+59x-42 Ha 21 5
_=ar.
orpesKe O 32,[ 7) y=4cosx+==x+6 Ha OTpe3Ke [ 3 ,O}
4) y= 69cosx+71x 48 Ha 30 5
2r.
orpesKe [O; 377[} 8) y=8cosx+=-x+19 Ha oTpe3ke [ 3 ,O}

3anmanune 34. Hailinure HauboAblllee 3HaYeHUEe PYHKIIUH ...

1) y=20x—20tgx—36 Ha OTpe3Ke [o; %}

2) y=25x-25tgx+41 Ha oTpes3ke [O; Z}

4
3) y=31x-31tgx+13 Ha S5) y=13tgx-13x+4 Ha
V3 _ .
OTpPE3KE [O, 4} OTpE3KeE [ 7 O}
4) y=32x-32tgx—-14 Ha 06) y=12tgx—-12x-15 Ha
V3 _ .
OTpE3KE [O, 4} OTpE3KeE [ 7 O}

3amanue 35. Haligute HauMeHblIlIee 3HaUYeHUE (PYHKIUH ..

1) y=3x-3tgx+9 Ha 3) y=38x—-38tgx+20 Ha
_T. _T.

OTpE3KeE [ 7 O} OTpE3KeE [ 7 O}

2) y=7x-7tgx-13 Ha 4) y=43x—-43tgx—-35 Ha

OTpE3KE [—Z, O} OTpE3KE [—Z, O}
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3anmanue 36. Halinure HauboabIllee 3HaYeHUE (PYHKIIUH ...

1) y=20tgx—-20x+57—-6 Ha 3) y=-tgx+2x-0,57+10 Ha
7. 7] _z. 7]

OoTpe3Ke 3 7 OoTpe3Ke ~3 3

2) y=36tgx—-36x+97—-11 Ha 4) y=-3tgx+6x-1,57+12 Ha
. 7 . 7

OTpEe3Ke 7 7| OTpe3Ke ~3 3|

3amanune 37. Halinure HauMeHbIIIee 3HaYeHUEe PYHKIIUY ...

1) y=10tgx-20x+57 -3 Ha OTpPeE3KeE [—%; %}
2) y=14tgx-28x+77r—-2 Ha oTpe3Ke [—%; %}
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