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Coopruk undusudyasvruir 3adarutl no mamemamuke

MHINBUAYAJIBHBIE SAJTAHU A [10 TEME

NCCJIEJOBAHUE ®YHKIINN
C IIOMOIIIBIO ITPOMN3BOJIHBIX

ConepKaHne UHINBUIYAJIbHBIX 33 IaHII

0.1.

0.2.
0.3.
0.4.

0.5.

0.6.

0.7.

0.8.

B ipuMepax 1 1mogo0parh napaMerpbl ¢ u b Tak, 9T00bI PYHKITUS
f(x) 6puta HempepbiBHA U auddepeHnupyeMa B TOYKE T = Xo;
nocrpoutsh rpaduk Gyuxiuu f(x);

B IIpuMepax 2 HAfTU TOYKU SKCTPeMyMa (DyHKIUU;

B IIpuMepax 3 HalTu TOYKHU meperudba pyHKITUH;

B IIpuMepax 4 HalTH aCUMIITOTHI K I'paduKy DyHKIINH;

B IIpUMEPAX D MOCTPOUTH rpaduK PYHKIMU C ITOMOIIBIO ITPOU3-
BOJIHOI 1 HAlTH TOYKH IepecedeHns rpaduKa ¢ OChI T C IIOMO-
ITBI0 METOJIa IOJIOBUHHOIO JiejieHnd u MeTojia HeoToHa ¢ ToaHO-
cTpio 10 1072,

B npuMmepax 6-12 mposecTu MmojHOE UCCAE/I0OBAHUE U ITOCTPOUTH
rpaduku QyHKIUH.

B mpuMepax 13 HaliTu KpaTdaiilllee pacCTOdHUE MeXKy Hapado-

noit y = fi(x) u npamoit y = fo(x)

IIpumepHblii TUIIOBOII BapUAaHT 33 aHUIA

2
), x < T B
f(:z:)—{ ar+0b, x>z’ o = 1.

y =223 — 42% + 22 — 8

y=axt— 623+ 1222 + bz — 1
y = it
y =% —4x + 2.
23
ey
Y = 9 — 22
922 — 1

y = 2z — 3v/2x2.
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0.9. y = (1 —2z)e* 1,

xT

(&
0.10. y = —.
€T

z+1

0.11. y=1—1In :
T —2

0.12. y = g + 2 arcctg x.

_ .2 _ 4
0.13. y=27, y=3—2
Pemenue npuMmepoB TUIIOBOrO BapWMAaHTA 33 aHII

332, T < x

0.1. f(=) _{ ar+0b, x>z’
Peme nue: IlpupaBasem B TOUKe To = 1 JI€ByI0 U IPaBYIO IPOU3-
Bozuble |1, onpenenenne 13.4] byuknuu f(x): 2xy = a. CremoBareabHo,
a = 2. Jlnga nHaxoxgeHus b npupaBHSEM B TOYKe Tg = 1 JIEBBIH U IIpa-
BbIft pesest |1, onpenenenus 6.6 u 6.7 dynkuuu f(z): 23 = 2x¢ + b.

33021.

[Toxpcrapigs 3nagenune ro = 1 u mHaxomum b = —1. CiiegoBaresbHO,
22, r<1
=50 ST e
YA
y=2x-1
y=x2
1~ M%)

1 X

Puc. 24. K npuwmepy 0.1

0.2. y =223 — 42 + 2z — 8, [1, Teopema 20.4]
P e e n ue: Haiinem npousBojnyio:
y =622 —8r+2=2032> -4z +1)=2(x—1)3x—1)
Dyuknus Bo3pacraeT npu & € (—oo,1/3) U (1, 00) u yobIBaer npu
z € (1/3,1), # = 3 — ToUKa JOKAJIBHOTO MAKCHMyMa, & = 1 — TOUKa
2 208

JIOKQJIbHOI'O MUHUMYM&, Ymax (5) = — % Ymin(1) = —8.
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y + 11/3 - :!_ +

Puc. 25. K npumepy 0.2

0.3. y=a* — 623+ 122% + 5z — 1, [1, reopema 21.5].

P em e nue: Haiinem nepByio u BTOPYIO IPOU3BOIHBbIE (DYHKITIN

y' = 4% — 1822 + 242 + 5

y" = 1222 — 362 + 24

IIpupaBHTBaEeM BTOPYIO MPOM3BOIHYIO HYJIIO U U3 PENIeHUs KBaJIPaT-
HOI'0 YpaBHEHUsI HAXOJMUM T1 = 1, o = 2. B 3Tux TO4YKax BTOpas npous-
BO/IHAsI MEHSET 3HAK U, CJIEJ0BATEbHO, OHU ABJIAIOTCA TOYKAMU [1Ieperuoa,

y(1) = 11, y(2) = 25.

_ z2452—6
0.4. Yy = W

P em e uue Beprukampaasg acumnrora |1, onpenesrenne 22.1]:
Haxksionnast acummnrora [1, reopema 22.2]:

k= lim (2E250) 1,

zoo \ Z(@+4)
2
b= lim (&X26 _ 4) = lim &% =1.
T—00 (z+4) z—o0 T4
y = x + 1 - HAKJIOHHA" ACUMIITOTa IIPU T — OC.

0.5. y = a° — 4a + 2.
Pemenue Oyuknuga onpenenena u auddepennupyema Ha Beei
gncsoBoit ocu. Haxomumm mpomssomnyio ¢y = 3a2 — 4. IlpupasHuBaem

IIPOU3BOOHYIO K HYJ/JIO U HaXOOUM CTalWMOHAPHBIC TOYKH: T] — ———=

V3
2

2
~ —1,15, zy = 7 ~ 1,15, (puc. 26). Ympax = y(—ﬁ> ~ 5,08,

2
Ymin = Y (ﬁ) .

~ —1,08. Crpoum rpadux.

-+

/ENE/

Puc. 26. K npumepy 0.5
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/—2 TN X

Puc. 27. I'pagux pynryuu y = x> — 4z + 2

Ob6o3HaYnM TOUKHU IepecevdeHns IpaduKa ¢ OCbI0 £ COOTBETCTBEHHO 1,
To U T3, npu 3TOoM T < —1,15, 29 € (0;1,15) u x3 > 1, 15. Beibupast Touku
Ha KaXKJOM M3 WHTEPBAJIOB, yMEHBIINM UX JI0 3HadeHuil: v, € (—3; —2),
zo € (0;1) m x5 € (1;2). Haiimem o metony Heiorona |1, (23.6)] xopens
71 € (=3;-2). Urak f(x) = 2% —4x + 2, f'(x) = 32® — 4, f'(z) = 6z

Oupenennm 3uavenus f(z), f'(z) n f’(x) B Toukax © = =3 u x = —2 :
F(=3) = —13, f(=3) = 23, f7(=3) = —18, f(—2) = —2, f'(~2) =
= —12, f"(—2) = 8. 3a HavasbHOE NpHUOIMKEHNE BO3bMEM & = —3,
TOTJA IIOCJIEI0BATEBHO OIPEIEIAEM:
13
— 32— 2434
£1 3 23 ) 3 87

(—2,4348)3 + 4 - 2,4348 + 2
3. (—2,4348)% — 4
(—2,2415)3 + 4 -2,2415 + 2

= —2,2415 — = —2,2151.
& ’ 3.(—2,2415)2 — 4 !

£y = —2,4348 —

= —2,2415,

18
Onernm TouHOCTB: |§3 — 21| < 2—8(2,2415 —2,2151)% < 1073, Cue-

JI0BaTEIbHO C TOUHOCTBIO 110 1072 Kopenb: 21 = —2, 215. [Ipumenss mero
IOJIOBUHHOTO Jiesierns |1, m.23.4] yrounmm Kopenb xo € (0;1). f(0) =2 > 0,
f(1) = =1 < 0, obosnaunm npubMKEHHOE 3HAaYeHUE KopHs & = 0,5,

f(0,5) = 0,125 > 0, cregosarenbho & € (0,5;1,0). Cnenyromee npubiiu-
wenue nosnokum & = 0,75, £(0,75) = 0,75% — 3+ 2 < 0 ciepoBaTenbHO
£ € (0,5;0,75). Jlamee & = 0,625, £(0,625) = 0,625 — 2,5+ 2 < 0, cie-
moBaresibHO &4 € (0,5;0,625). &4 = 0,5625. Omubka B onpegenenun &, He
npesbimaer 1/16 = 0,0625. Urak x5 &~ 0, 5625. AHajI0ru9H0 yTOIHAETCS
KOPEHb T'3.
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3

0.6. y = 5 [1, m22.2].

x
(x+1)
Pemenue: Ob6nacty onpenenenns dyukmun D(y) = (—oo; —1) U
(—1;00).
OyuKIims 00IIero Buaa, HEIEepUOAUIecKasi, TOYKa pa3pbiBa © = —1,
BepTuKajbHag acumnrora r = —1, y(—1 —0) = —o0, y(—140) = —oc.
Touknu nepecedennus ¢ ocamu: y(0) = 0.

HaKHOHHbIe ACUMIITOTHI:
y °
k= lim 2= lim ——— —1,
T—00 T T—00 33(3; + 1)

3 —9r2 _
b= lim(y — kxr) = lim ((337 R}
x

Yy = T — 2 — HAKJOHHAHA aCUMNTOTA IMpu T — £00.
Haitmem mpounsBoHytO:
. 23 o322 (x4 1) =2@+1D2® 2% (z+3)
y_<(x—|—1)2> - (z+ 1) BCESER

AN
Puc. 28. K npumepy 0.6

Oyuknus Bospacraer npu x € (—oo; —3) U (—1; +00) u ybbIBaer npu

r € (—3;—1). x = —3 — TOYKA MAKCUMYMA, Ymax = 1 (puc. 28).
HaiineMm BTOPYIO IPOU3BOIHYIO

- - +

-1 0
Puc. 29. K npumepy 0.6
['pacduk Boinykibil tpu x € (—oo; —1) U (—1;0), rpaduk BorHyThIii

npu x € (0;+00), x = 0 — Touka neperuda rpaduxka, puc. 29, y(0) = 0,
puc. 30.
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y
5l
-10 -5 /0 5 0 x
15
Y:x—g_.,-* \19

3

Puc. 30. I'pagux dpyrnryuu y = (xi1)2

9 — 22
\/Wi_l, [1, H222]

Pewmenue: Obnacrs onpenenenus pyukiuu D(y) = (—oo; —1/3)U
(1/3;00).

0.7. y=

OyHKIMs Y6THAs, HEIEePUOIMIecKas, TOUKM pa3pbiBa © = —1/3, u
r = 1/3, Beprukanbubie acumurorsl © = —1/3, y(—1/3) = +oo, x = %,
y(1/3) = +o0.

Touku nepecevenus ¢ ocamu: y(—3) =0, y(3) = 0.
Hax/ioHHBIE ACUMIITOTBI:

S
F— lim o=t 1

potoo py/022 — 1 3

_ 9 — x2 T _ 27 — 322 4+ /922 — 1
b= lim [ ————+ = | = lim = 0.
r=4o0 \ /922 -1 3 T—00 3v9z2 — 1
Yy = —x/3 — HaKJIOHHAs ACUMIITOTa IIPU T — +00, TaK KakK (DYHKIHI

4éTHasl, TO Y = /3 — HAKJIOHHAS ACUMIITOTA IIPU T — —O0.

Haitmem mpounsBoHytO:
18«
—2v922 — 1 — (9 — 2?) ———
J = 9 — g2 ':: v (9—a )2w©x2——1 ::__x(9x2%—79)
9x2 — 1 922 — 1

(02— 1)°

RN

Puc. 31. K npumepy 0.7
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Dyukius BospacraeT npu ¢ € (—oo; —1/3) u youiBaer npu = € (1/3; +00),
9KCTpeMyMOB HeT. (puc. 31)
Haiiiem BTOPYIO ITPOU3BOIHYIO

) ( (922 + 79) ) 144922 + 79
y' = | - — >
(922 —1)3 (922 —1)°
I'pacuk BoruyTsiii npu x € (—oo; —1/3)U(1/3; +00), rouek neperubda
uer. (puc. 32)

9—z2

Puc. 32. I'pagurx pynryuu y = Jor T

3
0.8. y =2z — 3v222 [1, n.22.2].
Pemenue: OyHKuua onpeeneHa 1 HEIIPEPbIBHA [/ BCEX 3HAYEHUN .
OyHKIMA 0OIEro BuIa, HEIEPUOANIECKasl, BEPTUKAJIBHBIX ACUMIITOT
HET.

3
Touku nepeceuenus ¢ ocamu: 2r — 3v2x2 = 0, 0,8z — 2722 = 0,
27
X
Hax/10HHBIE ACHMIITOTHI:

2 — 3372
k:hmg:hmx—g\/x_

= 2,
r—00 I T—00 X
. . 3 . 3
b= lim(y — kr) = lim (22 — 3va? — 2z) = lim (—3V2?) = —o0.
T—r 00 T—r00 T—r 00
Tak kak /st b He CyIIeCTBYeT KOHEIHOTO Ipejesa, TO rpaduk OyHKINHT
HAKJ/IOHHBIX ACUMIITOT HE MMEET.

T =o9 =0, 3=
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Haitmem mpousBoHytO:

3 2 2 2(\3/5_1)
y’z(2x—3\/2x2)’:2—3—\/§,2—\B/E:O,—:O.

JSONYS
Puc. 33. K npumepy 0.8

@Oynuknus Bospacraer npu & € (—o0;0) U (1;+00) u yObIBaeT 1pu
r € (0;1), puc. 33. z = 0 — TOYKA MAKCUMyMa, Ypax = 0, © = 1 —
TOYKA MUHUMYMA, Ymin = —1. Tak kak nupu z — 0 ¢y — 00, T0 B Ha4aJje
KoopauHaT rpadyK UMeeT BePTHKAJbHYIO KaCaTeIbHYIO.

2\ 2
Haiinem Bropyio npoussonuyio iy’ = (2 — ) = :

\2/5 ng

0
Puc. 34. K npumepy 0.8

['paduk BoruyTsiil pu x € (—o0;0) U (0; +00), Touek meperuda HeT.
(puc. 34)

10+

—-20L

Puc. 35. Ipagux dynryuu y = 2x — 3V 222
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0.9. y=(1—-2x)e* 1, [1, m.22.2].

Pemenune Ob6nacrs onpenenenns byuknun D(y) = (—oo; +00).

Dynkims 00ImEro Bujia, HENEPUOANIECKAsd, TOUYEK Pa3pbiBa HET, BEp-
TUKAJBHBIX ACUMIITOT HET.

Touku mepeceuenus ¢ ocamm: y(0) = e~ ~ 0,368, y(1/2) = 0.

1—92 2x—1
Hakiounble acumnTorsr: k = lim Y — lim ( z)e = 00,
) . T—+00 I Tr——+00 T
1 —2z)e*~

k= lm S22y

T——00 €T
b= lim (y—kz)= lim ((1-2z)e* 1) =0.

T——00 T——00

y = 0 — ropusoHTaJbHAA ACUMITOTA IPA T — —OQ.

Haiinem mpoussogmyio: i = ((1 — 2z)e?* 1) = —4xe?*~1,

/0N
Puc. 36. K npumepy 0.9

Dyuknus Bospacraer upu r € (—o00;0) u yosiBaer upu = € (0;+00)
(puc. 36). = 0 — ToYKa MAKCUMYMa, Ymax = €+ ~ 0, 368.
Haiinem Bropyto mpoussoanyio iy’ = (—4xe?*~1) = —4e2*~1(22 +1).

Puc. 37. K npumepy 0.9

['pacduk BoruyToiii ipu = € (—o0; —1/2), rpaduk BbILYKJIbIH HpU
xr € (—1/2;400), puc. 37, = —1/2 — rouka neperuda rpaduka,
y(—1/2) = 2¢72 ~ 0,271 (puc. 38).

xT

0.10. y =, [1, 1.22.2].
xr

Pem e nue: Obmacrs onpeneenns QyHKITTT

D(y) = (—00;0) U (0; 00).

QyHKITU 00IIero Bu1a, HellepuoIniecKas, TOUKa pa3pbiBa r = 0, Bep-
tukanabHad acumnrora & = 0, y(0 — 0) = —oo, y(0 4+ 0) = +o0.

Touek mepecevdeHns: C OCSIMU HET.

HaxkjioHHBIE ACUMIITOTHI:
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2l
Puc. 38. I'pagur dymnrxyuu y = (1 — 2x)e?* !

eac

k= lim — = oo,
T—r+00 x2
el'
k= lim — =0,
r——00 T2

b= lim (6—> —0.
T——00 T

y = 0 — ropu3oHTaJbHAS ACUMIITOTA IPU T — —OQ.

Haitmem mpousBoHytO:
X

y=(S)=e (le)

T i

NN/
Puc. 39. K npumepy 0.10
Oynknus yopBaer npu r € (—o0;0) U (0;1) m Bo3pacraer mpu

x € (1;400) (puc. 39). £ = 1 — TOYKA MUHUMYMA, Yni, = € = 2, T18.
Haiijiem BTOpPYIO ITPOU3BOIHYIO

P r—1 '_ $x2—2x—|—2
A —C T s

0

Puc. 40. K npumepy 0.10

['paduk Bbimykibii npu r € (—o00;0), rpaduk BOrHYTHIA IpU
z € (0;+00), puc. 40, Touek neperuba ner (puc.41).
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y
10+

_}5 \O é X

Puc. 41. I'pagux pynrxyuu %

1
011, y=1—In"" > [L, w222,
T —
Pemenue Ob6macrs onpenenenns dyukimu D(y) = (—oo; —1) U
U (2;00).
Oyukius 00IIero Buia, Heliepuoudeckasi. ToUKy repecevdenus ¢ OCsi-
2e +1
MU: T = ~ 3,75
e J—
Beprukasnbubie acumnrorsl £ = —1, y(—1—0) = 00, = = 2, y(240) =
= —00.

Hak/IOHHBIE ACHMITOTHIL:
z+1
. Y ) 1 In P
k= lim == lim | — — — =0,
T—00 I z—=oo \ I €T
+

r+1
b= li — kx) = 1i 1-1 = 1.
im (y — kx) 1m( nx_2>

T—00 T—r 00

y = 1 — ropuszoHTaJ bHAA ACUMIITOTA IPA T — OC.
z+1
) Y ) 1 In o)
k= lim 2= lim [—-——/= =0,
T——00 T r—=—00 \ I T
+

r+1
b= li —kzx) = 1i 1-1 = 1.
im (y — kz) im ( nx_2>

T—r—00 T—r—00

y = 1 — ropuszoHTa bHAA ACUMITOTA IPU T — —OQ.
Haiiem npousBoinyo QyHKINN:

= (1—ln%>/: (;,;+1)3(x—2)'

DyHKIMS BO3pACTAET IIPU BCEX T U3 00JIACTH JOIMYCTUMbIX 3HAYEHUH.
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Haiimem BTOpYyIO mTpPOM3BOIHYIO:

y 3 " 32z -1)
YT\ erD@—2)) T @@ -2
—1), rpaduk BBIIYKJIBIH IpH

I'padbuk BormyTwiii mpum z € (—00;
r € (2;+00), Touek neperuba rpaduka Her.

-4 -3 -2 -1 1 2 4 X
_]:_
-2l

— +1
Puc. 42. I'pagurx pynkyuu y =1 —In 755

x

0.12. y = B + arcctgx, |1, m.22.2].
Pemenue Dyuknuga oupenenena nu audpdepeHupyeMma Ha Bceit
qnca0Boit ocu. OyHKIuUs 00IIEro Buaa, HEIIEPUOANIeCKasi. 109KM mmepece-

genust ¢ ocamu: y(0) = .
HaxsronHbBIE ACHMITOTHI:

1 2arcct 1
k= lim £ = lim (—+M>:§,

T—00 T z—o00 \ 2 x

b= lim (y — kz) = lim <g+2ar0tg:€—g> — 0.

T—>r00 T—>r00
x
Yy = — — HAKJOHHAs aCHUMIITOTA IPU T — OO.
1  2arcctgz 1
k= lim 2= lim (_+7g> _
r——00 I T——00 T 2
x x
b= lim (y—kz)= lim (— + 2arctgr — —) = 2.
T——00 z——00 \ 2 2
x
Yy = B + 27 — HaKJIOHHAA aCHMIITOTA IIPU T — —OO.
Haitmem mpounsBoHytO:
1 2 2 —3

/ T !
= (5 +2arctgz) = - = .
Y (2+ MOET) T T 1 T 2@t )
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Oyuxnus Bo3pacraer npu & € (—o0; —v/3)U(V3; +00) u ybeisaer npu
€ (—V3;V3).
T = —\/3 — TOYKa MAKCUMYMA, Ymax = —@ + 2arcctg(—+/3) =
= —=Y3 4 3~ 4,37,
xr = \/§ — TOYKA MUHAMYMA, Ymin = ? + 2arcctg(v/3) =
1,91.
Haiiiem BTOpPYIO IIPOU3BO/IHYIO:

n o 2 -3\ B dx
Y@ ry) T @i
['paduk BeimyKIIbIi pu = € (—00; 0), rpaduk BoruyTeiii ipu x € (0; +00),
r = 0 — Touka neperuba rpaduka, y(0) = 7.

oS

T~
+3 =

Q

Puc. 43. I'pagux pynxyuu y = 5 + arctgx

0.13. HaiiTu xparuaiinee paccrosgnue Mexkuay napabosoii y = 2 u

mpsmoit y = 4 — 2, |1, m.22.3).
P e e nue Hanapabose Bo3bMéM TOUKy M u IpoBeJeM MPSIMYIO
M N napasutensno ocu O 10 nepecedeHus ¢ npamoit y = 2 —2 (puc. 44).

Paccrosuune mexy Toukamu M u N pasuo |MN| = zy — x. U3 pa-

3(yo+2
BEHCTBA Yo = = — 2 HAXOMUM T = %, a TaK KaK Y = Yy = T2, TO
2 3(z2+2 3z?—4x+6
Ty = %. Canenosaresbho, |[MN| = % —x = %. Ob6o3Ha-
(322 —4x+6)

UM 9TO paccrosHue o(r) = . Haiinem mpowussomuyto ¢'(x) =
= 821 Tlpu = = 2/3 nmeem MuaEMYM, 6(2/3) = 7/6. Omycrum u3 Tou-
kK M TmeprneHIuKyasap Ha IPAMYIO 4—95 — 2. Uckomoe paccrosiaue |MA| =

= |[M N|sin a, sin « Haiigem u3 TpeyFO.HbHI/IKa PQC: sina = 4/5. Okon-

qarenbHo umeeM |MA| = 14/15 (puc.45).

4
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Y=Yo

L N(Xg.Yo)

. K npumepy 0.13

Puc. 45

213 '3/2

. K npumepy 0.13
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BapuanTbl 3a1anuii

BapuanT 1

2? + 3z, x < 29
1.1. f(x)_{aerb, T > X Lo =2

1.2. y =22° — 72® + 42 — 8
1.3. y = 32* — 322% 4+ 302% + 2 — 11

2
14, = 2 + 3 1.8. y= /2% (z+3)

22 +5x—6

1.5. y =2 — 122+ 2

1.9. y= (2 —2) -7 "

1—x

2'$Q—$+1 1.10 _ ¢
1.6. y = U Y =
Y x—1 -z
9—10 - 22 x
1.7, y = ——— 1.11. y =1 -2
Ve Y n(x—l)
1.12. y = x + arctgx
1.13. fi(z) =22, folz)=3x—4
Bapuant 2
—2? + 4z, x < x
2.1. f(x)_{aerb, T > T T = —1
2.2. y = 4z> — 92% + 62 — 2
2.3, y =3z — 142® + 122° + 22 — 5
23+ 3 241
24. y= 2.7. y=
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2.5. y=a"—2Tz+3 2.8. y= /a3 —3x)
2.6 _2—4-x2 9.9 1 1), ot
6. y=—71 s y—g(x )-e
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2.10. y =

rz—1

r—1

2.12. y =x + arcctgx
2.13. fi(z) =2+ 2z, fo(r)=4x -5

3.1.

3.2.
3.3.

3.4.

3.5.

3.6.

2x
2.11. y:1n< >
r—1

BapuanT 3

22241, x <z
f(x)_{ax—l—b, x> xg

y = 2% + 62° + 9z — 2
y=a"+32>+32°+2x -1
213 4+ 3
Yy=-—7
T+ 5
y =22 -3z — 120+ 1

22 —2—6
v= r—2
B 2 — 12

V= 9-22—4

3.12. y=x — arctgx

3.13. fi(z) = 22,

4.1.

4.2.
4.3.

4.4.

4.5.

Bapuanr

224+ 2x -1, <1
o) ={ T

axr + b,
y = 8x> + 272% + 122 — 12

y =2 4+82% +18z% + 2 — 15

22 +3
z+1

y:

y = 22 +92% — 21

fo(x) =3x —3

7'7:0:1

3.8. y = /8z(x+2) +2)

3.9. y= (3 —x)e" 2

1—x

3.10. y = 1
a;' J—

3.11. y=1n< ‘ >+2
z—1

4
,330——1
212 1
4.6,y — r+r+
r—1
2
-3
4.7. y = a
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_ 31 _ 3 11—z
48. y=v1l—=x 4.10. y = e
2—x
1 . . x
4.9, y= §(x_1)62 1 4.11. y =3In <x—1>

4.12. y =x — arcctgx
4.13. fi(z) =22 folx)=2x—4

Bapuaunr 5

5.1. f(x):{ ;fi“;x iiig 2o =2
5.2. y = 82 + 332 + 361 — 5
5.3. y =2z +92° + 62° + 22— 9

5z% +3 58. y=x-vV1—x
2 +x—06
5.5. y =22 4+ 92% — 10

5.4. y=

x? 5.10. y— £
5.6.y:$2—4 : - Y T —2

x? 4+ 16 3x
.y = ——— 5.11. y =1
N P Y n(x—l)

5.12. y = —x + arctgz
5.13. fi(z)=22+1, folz)=22—1

Bapuanr 6

22 + 3z, x < 29
6.1. f(x)—{ ar b, x> m , Ty = —2

6.2. y=2a> -8 +5x—5
6.3. y =22+ 112° +182* + 22 — 3
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6.4 y_4$3+3 6.8. y=+/z-(22—-3)
T 241
6.9. y = —(1 —x)e**t!
6.5. y=2"—120 -5 e Y=
4 r—2
T e
6.6. — —
Yy (l""l)g 6.10. Yy 2_33
2x2 — 1 2
6.7. y:% 6.11. y:hl <xj1>—1

6.12. y = —x + arcctgx
6.13. fi(z) =22% fo(z) =221

BapuanT 7

2 — 22, x<ux

To = 2
ar+b, x>z Y

7.1. f(x) = {
7.2, y = 22" — T2® + 4a + 22
7.3. y=3z*—322° + 302 + 92 — 7

SR 7.8. y= /(22— 1)

LY==
x* + dx
5 5 7.9. y=(1—x)e*t!
7.5. y=22"492" — 4

3—x
v’ +4 7.10. y = —
7.6. y= 2 3—x
322 — 10 3T
77 = —— 7.11. y=1 1
Y 4x2 — 1 vy (x — 1) i

7.12. y = 2x + arctgx
7.13. fi(z) =2* + 2z, folx) =22 —4

Bapuanr 8

—2?2 + 52, x <
8.1. f(x)_{ax—l—b, xr > xg %o =—1

8.2, y=42>— 92+ 62+ 9
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8.3. y =3z — 1423 + 1222 + 102 — 7

24+ 3x+ 1 88. y=(r+1)v—-3z
x+4

8.5 y=a’—122+6

8.4. y=
8.9. y= (v +2)' ™™

1—x

8.6. y— 8.10. y = —

r—1 3—m
8.7.y:% 8.11.y:2—1n<xf1>
8.12. y = 2z + arcctg(x)

8.13. fi(x) =122 folx) =22 —2
Bapuantr 9
1 50 = gy L =
9.2. y=42>+32— 62— 8
9.3. y =2 +52° +62° + v — 11
bt 42241 9.8. y = V1 —2a?

94. y

rz—1

9.9. y = (1 —z)e**"!
9.5. y =22° — 62> +5 y=( )

rz—1

x2—3 _ €
_ 9.10. y =
9.6. y = Y
4 x+ 2 2—x
2 3
9.7. y = x2 ° 9.11.y:2—1n< ‘ >
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9.12. y = 2x — arctgx
9.13. fi(x) =2*+ 2z, fo(x)=2x—3
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Bapuaunr 10
2
)t tr+2, x<x -
f(x)_{ax—i—b, x> x o =3

10.2.
10.3.

10.4.

10.5.

10.6.

10.7.

y = 42% + 152% + 122 — 2
y=a'+2° - 32>+ 522 — 5

227 4 4a?

YT T s

_ 3 2

y=a" —3x°—24x — 8
_332+4
Y=g

B 1022 -9

i 42 — 1

10.12. y = 2z + arcctgx

10.13. fi(x) = 22,

11.1.

11.2.
11.3.

11.4.

11.5.

11.6.

11.7.

10.8. y=xz-vV1—2?
10.9. y = (x — 3)e**
10.10. y—

10,y = ——

2
10.11. y:1—1n< ‘ )
r—1

Bapuanr 11

22 —bx, x <z
ar +b, x> xg

)=

y =22 — To? + 4o — 4

$0:2

y = 3z* — 322° + 302% + Tz — 2

B 3r2+1
YT P Yrr—6
y=a>—32% — 24 + 8
x—1)?
y:(:zsznti
22 —3
V= 42 — 3

11.12. y =2z + 2arctgx

11.8. y = v/a%- (x +2)

1
11.9. y = g(a: +2)e* "

—X

11.10. y =
Y 1—=x
1
11.11.y:1n(x+ )—1
r—1
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11.13. fi(z)=2*+1, folx)=22x—4

BapuaaT 12

12.1.

—2? 44z, x<zx
)= ST o

ax + b, x> X
12.2. y =42 — 922 + 62 — 4
12.3. y = 32* — 142 + 122° + 212 — 5

423 4+ 3 12.8. y = (z —3) - Vx
124, y= 5 y=(r—=3)- vz

12.5. y = 2° 4+ 32> — 9z — 10

12.9. y = (4 —x)e*?

2’ +2z+4 12.10. y= —
12.6. y= ————— Y=
Y x+2 v —1
2 —5 x—1
12.7. y = —— 12.11. y=1In +1
Y 922 — 8 i (x—l—l)

12.12. y =z + 2arcctgx
12.13. fi(z) =2* -2z, folx)=x—5
BapuanT 13
2
13.1. f(z) = { ii%’l’ iiis L0 = 1
13.2. y = 2° + 62 + 92 — 2
13.3. y=2*+323+ 322+ 52— 6

3
13.4. y:w 13.8. Y = N (x_|_2)2_1
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1-3z
13.5. y:x3+6x2_ 151,_ 10 13.9. Yy = (Sx_’_l)e
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13.6. y = el 13.10. y = ze/*

r—1

13.7. y = —— 13.11. y =21
Y 422 — 3 Y n(x+1>
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13.1

2. y =2+ arctg(2z)

13.13. fi(z) =2*+1, fo(zx) =3z —2

14.1.

14.2
14.3

14.4.

14.5.

14.6.

14.7.

14.1

Bapuaunr 14

2+ x—1, x<ux
ax + b, x> Tg

o) ={

oy =82+ 272 + 122 — 1
cy=2"+82° +182* +3x — 1
422 + 3
y:
x+4
y=a>—322— 9z +4
3+ 1
Yy = 22
B 202 — 7
Y 3r2 — 2
2. y = x + arcctg(2z)

71"0_1

14.8. y = Va2 —x
14.9. y = 2z + 1)e'™®
14.10. y = (z — 1)1

)

rz—1
r—2

14.11. y=1In (

14.13. fi(z) =22 -1, folz) =2 —2

15.1

15.2

15.3. y = 22* + 92° 4 62% + 42 — 23

15.4.

15.5

15.6.

15.7.

BapuanT 15

—2?2+ 2, x<ux
ar+b, x> x

Y

-t ={

.y =8z + 3322+ 362 — 5

3x% 42
y:x2+x—6
y=2>—62— 15245
1
y:xz-(a:—l)
2 —1
y =

42?2 — 3

o —

2

15.8. y = /22 (z — 2)?
15.9. y = (1 — 2x)e**™?
15.10. y = (1 — z)e1

1
15.11. y = In (L> +2
r— 2
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15.12. y = x — arctg(2x)

15.13. fi(z) =2®+x, fo(z)=22—1
Bapuaur 16

to. s ={ 757 130 =2

16.2. y=2° — 82+ 52 —5

16.3. y = 2z* + 1123 + 182% + 252 — 3

16.4 :4$3+5$+3 16.8. y = —va3 -3z +1
4.y o]
o rx—1
16.5. y = 22° — T + 4z + 1 16.9. y = (4 —x)e
16.6 i 16.10. y = (z — 2)er>
0. = — . . = \T — er—
Yoo 1 Y
x? —3 x—1
16.7. y = ——— 16.11. y =2 —1
Y x?—4 / ! <x - 2>
16.12. y = x — arcctg(2z)
16.13. fi(zx) =22 -1, folz)=2x—4
BapuanaT 17
2—12% x<ux _
17.1. f(x)—{ ar+ b x> m , Lo = 2
17.2. y = 22° — 72 + 42 + 2006
17.3. y = 32* — 322% + 3022 + 52 — 7
174 y_3a:2+2:c+3 17.8. y=2+ Vo —4
Ay = 5
v 17.9. y = (1 — 2x)e* !
17.5. y = 22° + 72° + 42 — 3 .
Ay — 19 17.10. y = (x — 2)eZ=
17.6. y=
_ —1
(z—2) 17.11. y = 2In ('I )
1 —a? v
17.7. y =

42 — 1
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17.12. y = —x + arctg(2z)
17.13. fi(z) =224z, folx) =3z —2
Bapuaur 18
—22 4+ 5z, x < x
18.1. f(:z:)—{ az + b, 2> 2 ,rg = —1
18.2. y = 42® — 922 4+ 62 + 111
18.3. y =32t — 1423 + 122% + 132 — 7
2 1 8. y=+vzr-(x—
18.4.y=3x + 3z + 18.8. y=x- (v —1)
x+4
_ o z+1
18.5. y = 20% — Ta? + 4z + 2 18.9. y = (1 —3x)e
18.6 v 1 18.10 (z — 1)eT=
«U. —_ = . . = (rx — el—=z
4 — 2 -1
18.7. y= ——+ 18.11. y = In ('x ) _9
x?—1 x
18.12. y = —x + arcctg(2x)
18.13. fi(x)=2>—1, folx) =42z —6
Bapuaur 19
1 —4x —2% z<umx _
19.1. f(x)—{ ax + b, r > 7 ,xo =1
19.2. y = 42° + 32> — 62 — 8
19.3. y =2t + 523 + 622 + 2 — 11
5x2 +3x +1 241
19.4, y= 20 50T 197 y=— 1
2r —1 4x2 — 3
19.5. y=2° + 522 4+ 3z — 1 19.8. y = V22 — 16
2—x
o 03 19.9. y = (2x —1)e
6. y=—"-— 1
YT e 19.10. y = (1 — z)e™=
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1
19.11. y=2—In (x )
a

19.12. y = g +arctgx

19.13. fi(z) =222 +1, fo(z)=22—1

BapwmanT 20
2+ x+3, <1
20.1. f(a:)_{ax+b7 P a =3
20.2. y = 42° + 152% + 122 — 33
20.3. y = 2" + 2% — 32 4 322 — 66
203 + 22 8 =7 (1—
20,4,3/:%—” 20.8. y = V- (1—2)
x? 43
_ 1—2x
20.5. y = 2° — 5a% + 3z + 2 20.9. y = (2 +5)e /5
4
20.6. y = > jl 20.10. y = (2 — z)e7=
X
2 2 1
20.7. y= 12 20.11. y = 2In [ 25
r? —2 x—1

20.12. y = g + arcctg x
20.13. fi(z) =2*+ 3z, folz)=2—2

Bapuanr 21

2
"+ 62, v <x9 .
21.1. f(:z:)—{ S 2

21.2. y = 22° — 72® + 4x — 58
21.3. y = 32* — 322° + 302 4 5z — 13

01 4 4 322 + 2x 21.6 _ 241
Sl A CYT T

21.5. y =22~ 1322+ 80 +20 9y, SV
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21.8. y = Va2 +4x 21.10. y = (z — 2)e 1/®
2111, y—In(—2) 1
21.9. y = (v +4)e 17 S I

21.12. y = g —arctgx

21.13. fi(z) =222 +1, fo(xr)=5xr—3

BapuanT 22
—2? + 4z, v <z
221 f(:z:)_{ az + b, T > 70 , 19 = —1
22.2. y = 42° — 92* + 62 — 17
22.3. y = 32" — 142° + 1227 + 13
3
92.4. y— 2L T3 22.8. y =2+ /(= 1)
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1—x
22.5. y = 223 + 1322 + 8z — 20 22.9. y = (z+3)e
2

x . 1/x
22.6. y = 22.10. y=(z—1)e
Y= y=(r—1)
—z? — 1 T+ 2
22.7. Yy = ——— 22.11. y=1
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22.12. y = % — arcctgx
22.13. fi(z) =22+ 3z, fo(r)=22—1

Bapuaunr 23

222 +1, 2 <ux _
23.1. f(x)—{ ar b, x>y ,xg = —1

23.2. y=2° + 62> + 92 — 2
23.3. y =2 +32% +32° - 21
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23.4. y = 7+ 23.8. y=vVa2—=z

22245

_ z+1

23.5. y = ° — 82 + 5z + 20 23.9. y = (2 - 3a)e

2
23.6. y— " 23.10. y = (2 — 2)e /"

x?+1

2?2 +1 x + 2
23.7. y= ——— 23.11. y=2-1

Y 22 —1 Y ! <x + 3>
23.12. y =x + 3arctge
23.13. fi(z) =222+ 2z, folx)=2—1
Bapmanr 24
> +x—1, <
24.1. f(x)_{ax—l—b, r > 7 ,xo =1
24.2. y = 82° + 27z% + 12z — 12
24.3. y = 2* + 82 + 182% + 2 — 155
2

24.4. y— dr® + 3 24.8. y = /x(x — 3)?

3z +1

_ z+1
24.5. y = 2° + 822 + bz — 8 24.9. y= (3 —2z)e
2
24.6. y = w 24.10. y = (1 — z)eV/®
x

—z2 -3 x + 2

24.7. y= ——— 24.11. y=1-21
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24.12. y = x + Jarcctgx
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BapuanT 25
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25.1. f(x)—{ ar b, x> m , Ty = —2

25.2. y = 8z° + 3322 + 362 — 5
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25.3. y = 22* + 923 + 622 + 22 — 19

52° + 25.8. y = 2r — 3 - Va2
?4+x—4

25.5. y =2 — 42® — 3z + 10

25.4. y =
25.9. y= (1 —x)e*

l—=z
(z+1)" 25.10. y = <
25.6. y=—-— LU Y =
YT + 2x 2
42?2 — 3 x — 2
25.7. y= ——— 25.11. y=31n
Y 422 -9 Y (x+2>
25.12. y = —g + arctg x
25.13. fi(z) =222+ 2z, folx) =22 —4
Bapuaur 26
T — 332, T < xg
26.1. f(:z:)—{ a4 b x> g , Ly = —2
26.2. y =2 — 82> +5x—5
26.3. y =2z + 112% + 1822 + 22 — 13
26.4. y = 4o + 32° 26.8. y =6z —9-/(z—1)?
x3+1
26.5. y = 2° + 42> — 32 — 10 26.9. y = (4 —3w)e’™"
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26.6. y— 7 26.10. y =z €3
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26.7. Yy = —— 26.11. y=1—-3In
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26.13. fi(z) =2 +3z+2, fox) =2z
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Bapuanr 27

2—:1:2, T < xg B
27.1. f(x)_{ax—l—b, © > 7 , Lo = 2

27.2. y = 22% — 72® + 4o + 22
27.3. y =3zt — 3223 + 3002+ 92 — 7

2
974, y— oL T2 27.8. y=1— (-1

x? 4 bx .
5 ) 27.9. y = (4 — 3z)e™"
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2
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27,6, y— L 20t 27.10. y = —
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277, Yy = ——— 27.11. y=3—1In
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27.12. y = x + arctg (§>
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—22 4+ 5z, <z
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28.3. y = 32* — 142° + 122% + 142 — 17
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28.5. y =2 + T2* — 5z — 10 28.7. y = 42 — 1
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28.9. y = (3v —5)e* "

1

28.10. y = x - €222
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x
28.11. y=1In
20 — 1

28.12. y = x + arcctg (g)
28.13. fi(x)=2>+3x+2, folzx)=2-1

Bapuaur 29

ar + b, x> xg

_ — 72 <
29.1. f(:z:):{l R

29.2. y =42° + 322 — 62— 8
29.3. y = 2* + 52° + 6% + 3z — 11
5z + 3x + 1

294. y =

Y 21 — 1
29.5. y =223+ 112> — 8z — 7
29.8. y=8r— 16— 12 y/(x + 4)?

1 3—2x
29.9. y = 5(33 + 1e
6117

29.10. y = —

T2

2 —6x+4
296. y=————
4 3r — 2
2
-9
2.7, y = —
42 — 1

X
29.11. y=1-1
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29.12. y = & — arctg (g)

29.13. fi(z) =22+ 2 -2, folx)=22—3

30.1.

30.2.
30.3.

Bapuaunr 30

2 +x+2, x<a
f(x)_{ax—i—b, x> x

y = 42 + 152% + 122 — 2
y=2a"+2°—32>+52x -5

, Lo = -3
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3 2
30.4, y— oL T4 30.8. y—3- /7 (x—1)

r? 4 2z
5 ) 30.9. y = (1 —z)e* !
30.5. y =22 — 112" — 8z + 11

—X

3r — 2 €
_ 30.10. y = —
30.6. y = e Yy 72
30.7 9o 30.11 1 *
gy = —— A1, y=1n
Y 22— 1 Y 20 — 1

30.12. y = —x + arcctg (g)

30.13. fi(z) =2 +22—3, folr)=4x—5



