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1. Vkaxkure GeckOHEYHO MaJible U HGeckoHedHO Gouiblune dbyHkmu npu € — +o0o u upu x — 0. (1) f(z ) =tgz, (2) f(z ) = sin x,

(8) f(z) =zsinz, (4) f(z) =siny, (5) f(z) =wsing, (6) f(z) =Inz, (7) f(z) =z, (S)f(J;) 5 (9) flx) =27,
(10) f(z) = arctgz, (11) f(2) = 57, (12) f(2) = a”arctg 3, (13) f(z) = =22, (14) f(z) = ;2:2212.

—1

2. HBﬂﬂeTcx s BepubiM yrepkaenue: (1) x = o(2?) npu x — 0, (2) 2° = o( ) mpu z — 0, (3) 7 = o(z™?) npu & — +o0,
(4) 7% =o(z™ ) mpu & — +o0, (5) (Inz)™* = o(z) mpu  — 0, (6) (Inz)™* = o(z™") npu x — 400, (7) 27 = o((Inz)™*) npu
T — 400, (8) —i— =o() mpu z — 400, (9) VI+az=1+2+ ( ) npu & — 0, (10) sinz = = + o(2?) npu = — 0,

(11) In(1 —2) = —z + o(2®) npu z — 0, (12) In(1 —z) = —x + ——|—o( 3) mpu x — 0, (13) In(1 + )—ﬂc+0(x2) upu & — +00,
(14) sinx:x—%—i—o( %) mpu & — 400, (15) sz—x———FO( 3) mpu z — 0, (16) e” —1—|—x—|——+ o(z?) mpu = — 400,
(17)em:1+x+§—|—o( ) mpu x — 0, (18) Va2 +1—+v22 — 1 =o(z™") npu  — +oo.

3. Ilpu xaxux o u 3 sABAAETCA BepHbIM yTBepxaenue f(x) = o + Bz + o(z) mpu x — 0, ecym

(1) f(=)=(1 )2 (2) f(@) = (1+2)7, (3) f(2) = V521, (@) fo) = Y=L (5) f(2) = 2EE, (6) f() = 22,

(7) f(z) = <=L, Tor xe Bonpoc s yrBepxkaenus (8) sinx = ax + Bz + o(z®), (9) cosz = a + Bz? + o(z?),

(10) arctga: = az+ Bz + o(2?), (11) arcsinz = ax + ﬁa: + 0( ). (12) In(1 + ) = ax + Bz? + o(z?).

2 —2si . 2 —COS T
4. Haitze (1) lim, ., 5222502 | (2) lim, o S2e2)2sg isines) () Jim, o 52252500 (4) lim, o <2gcoss,

5. Haiigure (1) limg_.1 ﬁ, (2) limgz %, (3) limz—2 22 —5u46 (4) limy—3 ¥EH2=1 1 (5) limg—s +713734,

z2—7zx+10° Vr+6—
: mfl In cos 2z : In sin 32
(6) hmx_’() Jz+8—2" (7) hmx_>0 In cos 3z * (8) hmz_,o Insin 2z *

6. Haiiure (1) lim,_o Y5222 (2) lim, o L2EE-VIEE (3) hmﬁm(:p - \/xQ —2),
(4) limg—too (V22 + 32+ 2 — V22 — 2 — 2), (5) lime—yoc (V22 + 1 -V ), (6) limy— 400 :cz(\3/a:3 +1— V23 -2),
(7) limg— 4 oo (Va3 + 22 — V23 — 22), (8) limy—too zvVT(VE — 1 — 2y/T + V7 + 1), (9) limg—qoo 23 (V22 — 1 — 22 + V22 + 1).

In z)2008 50,001 2008
%’ (4) limg— o0 T 1,001@ (5) limg— 400 & -

Inx Inx

7. Haiinure (1) limg— 400 5%, (2) limy— oo o1, (8) lime—too

8. Haiigure (1) limp— 400 ¢/, (2) 1imna+oo h‘T”, (3) limp— 400 %, (4) limp— 400 U;Jfgl , (8) limp— 400 3,
2006 2006 n2006

(6) hmn_>+oo m, (7) hmn_,+00 n”’ (8) hmn_>+oo Tl (9) limn_,+oo Tam (10) hmn_,+oo 1:(7;”7 (11) hmn_>+oo 1;1:‘.
9. Haiigure, ucnonssys npasuio Jlomurans. (1) limg— 40z Inz, (2) limg—1 \F 1 , (3) limy— 40 2%, (4) limg— 4o z'/®,

2
(8) limg 1 o0 z(arctgz — ), (6) limz o 233_32” , (7) limg—q 2 _””

—z€

(2) limg e £ (x 8)27 (3) limg e £ (;L 6)2 ’ (4) limg—e < (‘1 “(z—e)?

(5) limg g CEERD=L () lim, . =2, (7) limg—o S5, (8) limy—o St

11. Haitaure (1) lim,_.o sin’ @ , (2) limg 0 Sm((jl) , (8) limg—o &%, (4) lima—o 11532;, (5) lim, o Sn2z=sine

(6) hmz sm?m: 251n2z+51nz (7) hmg«_,o tgx 3Slnaf (8) hmT 0 arcslna:zsfsmz, (9) 11m’1‘—>0 arcsmzi»;‘lnzf2z7 (10) hmr—»o arCtgzav:?jtgac7

(11) hmx sm(1+1) 2s1n(1)+sm(1 ) (12) lim,_ 1n(3+a:) 21;12(3)+1n(3—x), (13) lim,_.0 arctg(l4xz)—2 ar;t;;(l)-karctg(l—x) )

10. Haitnure, ucnons3yst npasuio Jlomurans. (1) limg_.. ez -,

12. Haiizure (1) 1imﬁ+oo(1 +2)%(2) Time oo (14 %)™, (8) lima—o (1 — 32)*%, (4) lim, o (1 — 20)*,
(5) lima—o(cosz)/"", (6) im0 (tw)”“, (7) Timg o (2<E2) /7" (8) Tim, o (522) /% (9) lim, o (2eesine)?/=*
(10) hmnHJroo(cos \F)

13. Haitgure (1) lim,— oo (1 + %)3717 (2) limnﬂﬂ,o(l - %)M, (3) limp— 400 (1 + n)l/n

14. Haiizmre npoussonnyio: (1) f(z) =1 — 22, (2) f(z) = sin(v/z), (3) f(z) = 1n(2\/e7) (4) ( ) = arcsin/,

(5) f(@) = Varesinz, (6) f(z) = axct /7. (7) f(x) = V/arciga, (8) f(z) = /7, (9) f(x) = |a* — 5z + 6.

15. Haiigure f™(z), ecrm (1) f(z) = 2™, m <n, m,n e N, (2) f(z) =z™, m=n, m,n € N

(8) f(z)=a™, m>n, mneN, (4 fx) =c", (5) f(z) = e, (6) f( ) =ze”, (7) f(a) =xze™", (8) f(x) = a’¢",

(9) f(x) = vz, (10) f(x) =Inz, (11) f(z) = In(z* +2), (12) f(z) = In 33=5, (18) f(z) = zlnz, (14) fl2) = 211199,

(15) f(z) = sin(z), (16) f(zx) = sin(3z), (17) f(z) = zsin(z), (18) f(x) = zsin(2z), (19) f(z) = z* cos(2z).

16. Haiizure nepsbiit n ropoii mudbdepenmmans bynxmumit (1) f(z) = 2%, (2) f(z) = Inz, (3) f(z) = vz, (4) f(z) =77,
(5) f(z) =sinz, (6) f(z) =sin(z?), (7) f(z) = arctgz, (8) f(x) = arcsinz, (9) f(z) = arcsin \/z.

17. Haitaure (a) df, (b) d*f, (c) f(z) +df + 3d°f, (d) f(z + dz), ecnn (1) f(z) =2z + 3, x = 2, do = 3,

2) fl@)=2*z=1,de=1,(3) flz)=2*, 2 =1,de =0,1, (4) f(z) =lnz, x =1, dz = 1, (5) f(z) =z, z =16, dz =9,
6) flx)=V1+z,2=1,dx=0,1,(7) f(z) =e", 2 =1In10, dv =In2, (8) f(z) =sinz, z = §, dz = §,

(9) f(z) = arctgz, z =1, de = /3 — 1, (10) f(z) = arcsinz, z = %, dz = ? -1

18. Haiimure d" f, ecmm (1) f(z) =2°, n =2, (2) f(z) =2*, n=3, (3) f(z) =23 n=4, (4) f(z) = x4, n=3,(5) f(z) =1,
(6) f(z) =Inz, (7) f(x) =xInz, (8) f(z) = vz, (9) f(x) = Vo,n=3,x=4,dr =5, (10) f(z) =€

(11) f(z) = €*, n=12006, z = In36, dz = 3, (12) f(z) =sinz, n = 2004, (13) f(z) =sinz, n = 2005

(14) f(z) = sinz, n = 2006, (15) f(x) = sinz, n = 2007, (16) f(x) = cosx, n = 2007, z = %, doz =
(A7) f(z) = zsinz, n =8, (18) f(x) = z*cosz, n = 9.

19. Ucnonb3yst hopMysty KOHEUHBIX IPUPAIIEHUN, JaifiTe OEHKY BEJTUIMHBI
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J®) = fla) = (b—a)f'(€) € [(b— a)infau) f'(x); (b— a)sup(ay) ['(2)], ecom
(1) f()=21,a=99,b=101. (2) f(z)=1,a=1,b=1,001. (3) f(z) ==, a=16,b=25. (4) f(z) =arctgz, a =9, b= 10.
(5) f(z) = arctg:v, a = 1000, b =1001. (6) f(z) =sinz,a=%,b=%.(7) f(z) = arcsinz, a =%, b= %
(8) f(z)=2,a=0,1,b=0.2. (9) f(z) =2'", a=1, b=1,001.
20. BquchnTe 3HaveHne MHOTOWIeHa Tefinopa ¢ meHTpoM xo = 0 yKa3aHHOTO HOPAAKA N B yKA3AHHON TOUKE X, €CJIH
Q) fla)=2+2)* z=1,n=3.(2) f(z) = (1 +2)*, z=1, n=2005. (3) f(z) =e", x=2, n=4.
4) f(x) =2z, x =2, n=4. (5) f(z) =sinz, =1, n=75. (6) f(z) =cosz, x =2, n=4.
(N fx)=vV1i—=z, =036, n=2. (8) f(z) = #, z=0,64, n=2.(9) f(z) = 1=, z =1, n = 2006.
(10) f(= )_m’ x=1,n=2006. (11) f(z) =In(1 —z), z =1, n=15. (12) f(z) = arctg(z), x =1, n = 3.
(18) f(x) = arcsin(z), =1, n=3.
21. Knaccudunupyiite ece Touxn paspsisa: (1) f(z) = L, (2) f(z) = o (3) flz) = sinl, (4) f(z) =zsinl, (5) f(z) = =22,
(6) f(x) = ln\w|smf (7) f(2) = 5=, (8) f@) = - 5225, (9) f(=) = tgw, (10) f(x) = &9, (1) flo) = =3,
(12) f(z) =e7/", (13) f(2) = (1 +2)/", 14) f(z) = (14 2)", (15) f(z) = (cosz)¥, (16) f(x) = a'Te™"/",

T 22
(a7) f(x) = arctg%, (18) f(x) = €7, (19) f(z) =tg(e"), (20) f(z) =In|z|, (21) f(z) = zIn|z|, (22) f(z) = F -
22. Haiiure mpon3BosiHyTO, UCCaeyiTe XapaKTep MOHOTOHHOCTH, HaliJIiTe KOOPJMHATHI TOUEK JIOKAJTLHOTO SKCTPEMyMa,
HaliZuTe BTOPYIO IPOU3BOHYIO, CCIEAYHTe HAPABJICHHE BBITYKJIOCTH, HANJNTE TOUKY mepernba, HAPUCYHTe 9CKHU3 rpaduka
bymxmun. (1) y = 322 — 223, (2) y = 42® — 32*, (3) y = 42° — 62*, (4) y = 32° — 523, (5) y = 2® — 32 + 32 — 1,
(6) y =2’ — 62" + 9z, (7) y =2(3 —2)*, (8) y=a2(4 —2)*, (9) y=2"(5-2)°, (10) y = (4 —2) ¥z, (11) y = 3 — @)/
23. Haifiqure npon3BoiHyIo, UCCAeAyHTe XapaKTep MOHOTOHHOCTH, HAM/ATE KOODAMHATHI TOUEK JIOKAILHOIO 9KCTPEeMyMa,
HaliJiTe BTOPYIO TPOU3BOIHYIO, NCCIEAyHTE HATIPABJICHHE BBITYKJIOCTH, HANJINTE TOUKH Nepernba, HAPUCYHTe 9CKHU3 rpaduka

_ _fazln|z| opu z # 0, [ |z|In|z| opr x # 0, 9 . 2
bynkm. (1) y = zlnz, (2) y‘{onpnx—o B) Y=\ 0mpnz =0, (4) y=2"Inz, (5) y = z(Inz)",

z?In|z| npu x # 0, z|z|ln|z| npn x # 0, na
(© y={ 5 i P00 7y el v (8)y="12,(9) y= 1.

24. Haiiqure npon3BoiHyIo, UCCAeAyHTe XapaKTep MOHOTOHHOCTH, HAH/ATE KOOD/JMHATHI TOUEK JIOKATLHOIO SKCTPEMyMa,
HaliJiTe BTOPYIO TPOU3BOIHYIO, NCCIEAYNHTE HATIPABJICHHE BBITYKJIOCTH, HAHJINTE TOUKH mepernba, HApUCyHTe 9CKHU3 rpaduka
byuxmun. (1) y =z, (2) y =227, (8) y=2%¢"", (4) y = Vze ™, (5) y = Yxe™*

25. Haiiure NIpOM3BOAHYO, HCCIEAYTe XapaKTep MOHOTOHHOCTH, HallINTe KOOP/MHATH] TOUEK JIOKAJIbHOIO SKCTPEMYMA,
HaliJiTe BTOPYIO MTPOU3BOIHYIO, CCIEAYyHTE HAIPABJICHHE BBITYKJIOCTH, HANJINTE TOUKH nepernba, HAPUCYHTe 9CKHU3 rpaduka
(byHKILHH-wa-i—%, (1) y:41‘+%, (2) y=%+17 (3) y:ﬁ7 (4)y:#7 (5)3/:%7 (6)3/:22714_17 (7) Y= ﬁ

26. Haiiznre HaKJIOHHBIE ACUMIITOTHI (IPABOCTOPOHHIOK U JIEBOCTOPOHHIOW), (1) y = z arctg z, (2) y=zln

3)y= :CQInZT“, (4) y=12 (5) y=+v22+x, (6) y= V23 +22, () y= sﬁsm( ) ®)y==z sm(1)

27. Haliaure MHOXKECTBO Bcex IIpeJIeIbHEIX TOUeK nocretobaTesuoctu (1) @y = 1, (2) z, = sin 2 (3) Tn = (=1)" - 2L,
(4) 11 =0, Yyny1 =Yn + =, Tn = ,upo6HaH 9actb(yn). (5) Tn = @1, €CiM B AECSATUIHON 3amucu n = ak 1...a1a0. (6) =, = aiao,
€CiIM B JIeCATUYHON 3ammucu n = ap—1...a1ao. (7) 1; 1; 2; 1; 2; 3' 1; 2; 3; 4;.

28. Haiiure (1) Z %(0,5)", (2) Z Z0(=0,5)", (3) Zn 1 n(n+1)v (4) Zn 1 m’ (5) Zn 1 n(n+1)(n+2)7

(6) >0 W Haiiymre wactuanbie cymmbl psajos (7) Y0 \F+\/m’ 8) X/ \/W+\/m’

(9) ZJH)O ln( ) (10) Z+°° ln(l + 37171) JOKAsKUTE YTO 3TU PsIbl PACXOIATCS.

29. I/Icn0m>3yﬁ I/IHTE}I‘paIII)HI)II/I IPU3HAK CXOJMMOCTH, HcciesyiiTe cxomumocts (1) 300 12 Dt \F’ (3) = ~ f’

(4) Zn 2 nlr]n’ (5) Zn 2 n(lnn)2

30. HaﬁAHTe (1) [dx, (2) [adz, (3) [27dw, (4) [ 55, (5) [ 55, (6) [Vadz, (7) [ Vzdx, (8) [ 95, (9) [ 57, (10) [ 8%,
(11) f amx’ (12) f \/%’ (13) f \/jS%? (14) f 4+127 (15) f 4x+d:cx2'

31. Haityure, nnrerpupys no gactam, (1) [2°(1 — )" dz, (2) [ze® dz, (3) [ze *dz, (4) [2°e" dz, (5) [z coszdz,

(6) [z*coszdz, (7T) [xsinxdr, (8) [x*sinzdr, (9) [wsin3zdr, (10) [Inzdr, (11) [zlnzdz, (12) [arctgz dz,
(13) [zarctgzdz, (14) [arcsinz dz,

32. HaiiuTe, NCIONB3ya METO 3aMeHb! TiepeMentol, (1) [ 298 4y (2) [ (aresinz)® dz, (3) [wcos(x?)dx, (4) [ M dx,

T+a? Vo
(5) fcos(lnz da (6) fsln(arctgz)d (7) fsm(arcsln:c)d (8) fl“—ld:c, (9) f(lnz)zd (10) farctg:c de’ (11) f(arctgz) d

1+x2 142

zrctg z earcsin @

(12) [ze* dx, (13) [a?e ™ dz, (14) [ ¢ S da, (15) [ © T
x xr J,‘2 X 333 X

33. Haitzure (1) f — 127 @ f 1xdf27 3 [ P 5z+6’ (4) / m2xg;c+6’ (5) / 222 5?2i67 ON) 22— 5dz+67 N 12—5dz+6’ ®f (o— 2)2’

(9) f <z17d2z>2’ (10) f 2+z+17 (11) _f 2$+dzz+1’ (12) f (1+a:2)2’ (13) el 19 (14) f Zmi?7 (15) _f eezmdz

34. Haityure, nnterpupys no gactam jsa pasa, (1) [e” sinzdz, (2) [e” coszdz, (3) [e*"sin3zdr, (4) [e " cos2z dz,
(5) [sin(lnz)dz, (6) [cos(lnz)dz. (7) [zsin(lnz)dz, (8) [z cos(lnz)dz.

dl‘, (16) 0051,’ (17) smm’
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