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Tema: duddepermnuanbl

1. Beruucsienune nepsoro jguddepenyunasia

s obsi3aTesspbHOro pasbopa Ha ceMuUHape.

1. Haitmre mepByio Mpom3BoHyto U mepsbiil muddepermman bynkman (1) f(z) = 2o — 5, (2) f(x) = 22 — 6z + 5,
(3) (4) f(z) =2 (5) f(z) =Inz, (6) f(z) =ze™", (7) f(x) =sinz, (8) f(z) ==zcosz, (9) f(z)=sin(z?),

(10) f(z) = arctgz, (11) f(z) = arcsin /z, (12) f(z) = In(e”).

O6s3aTe/IbHOE 3agaHue Ha JOM.

2. Haifisure nepByto pOU3BOHYIO U niepsbiit auddepennunan dynkmm (1) f(x) = 3z — 2, (2) f(z) = 23,
(3) f(z) =z, (4) f(x) =e*, (5) f(z) =cosx, (6) f(z) =asinx, (7T) f(z) = cos(x?), (8) f(z) = arcsinz,
(9) f(x) = axctg /7, (10) f(z) = ™.

2. Ilpumenenne nepsoro nuddepeHyuaia

3amadn cpegHel CJIOXXKHOCTHU JJisi pa3bopa Ha ceMuHape.
3. Haiigure (a) df, (b) f(z) +df, (¢) f(z + dz), cpapauTe 3navenus (b) u (c) ¢ HOMOMIBIO KAJBKYIATOPA, €CIHI
1) f(z)=22-3,2=3,dr =2, (2) f(x)=2%, 2=9,dv =2, (3) f(z) = V&, z =100, dz = 21,
(4) f(z) = Yz, =8,dr =19, (5) f(zr) =sinz, x = §,de =%, (6) f(r) =arctgz, x =0, de =1,
V3 _ 1

(7) f(x) = arcsinx, . = %, de =42 1

3a,11a‘ln Cpe,H‘Hef/'I CJIO2KHOCTHU JIsI CAMOCTOATEJIbHOI'O pellleHusd.

4. Haitnure (a) df, (b) f(z) + df, (c) f(z + dx), cpasuure 3uauenus (b) u (c) ¢ MOMOIIBIO KAJIBKYIATOPA, €CIIH
(1) f(z) =3z —2,2=5,dv=-3,(2) f(x) =2%, 2=9,dr =2, (3) f(z) =z, x =4, dx =5,

(4) f(z) = Yz, 2 =1,de=0331, (5) f(z) =cosz, z=0,de =%, (6) f(z) =arctge, v =1, dv =3 — 1,

(7) f(z) = arcsinz, x = —%, do = 1.

3. Beruucienue Broporo auddepeHyunaia

st obsizaTesibHOrO pa3zbopa Ha ceMuHape.

5. Haiiure BTOpPYTO POM3BOIHYIO 1 BTOpOit auddepentnuan dyrkmm (1) f(x) = 22 — 3, (2) f(z) = 2% — 62 + 5,
(3) f(z) =Inz, (4) f(z) =xe %, (5) f(z) =sinx, (6) f(z) = xsinxz, (7) f(z) = sin(2?), (8) f(x) = arcsinz,
(9) f(x) = arctg v/z.

O6s3aTe/IbHOE 3agaHue Ha JOM.

6. Haiiure BTOpYyTO POM3BOHYIO 1 BTOpOit auddepennunan bynkmmn (1) f(z) = 4o — 3, (2) f(z) = 22,

(8) f(z) = vz, (4) f(z) =e", (5) f(z) = cosz, (6) f(z) =zcosz, (7) f(z) = cos(a?), (8) f(z) = arctgz,

(9) f(x) = arcsin v/x.

4. Ilpumenenune BToporo auddepenyuasia

3amadu cpegHel CJIOXKHOCTHU JJisi pa3bopa Ha ceMuHape.

7. Borancamre (a) df, (b) d?f, (c) f(z) + df + 3d*f, (d) f(z + dz), cpaBuure 3nauenns (c) u (d) ¢ nomompio
KasibKyaaTopa, e (1) f(z) =2x+3, 2 =2,dr =3, (2) f(x) =23, 2 =1,dr =1, (3) f(z) =Inz, x =1, dr = 1,
(4) f(z) = Vz, z =100, dz = 21, (5) f(z) =sinz, z =0, dz = 1, (6) f(z) = arcsinz, x =0, dz = 3.
3a,£[a‘{1/1 Cpe,ELHeﬁ CJIO2KHOCTHU OJIdd CAMOCTOATEJIbHOI'O peIllleHud.

8. Borunciure (a) df, (b) d*f, (c) f(z) +df + 3d*f, (d) f(z + dz), cpapuure 3nauenns (c) u (d) ¢ nomompio
KasbKyaaropa, ecin (1) f(z) =z, 2 =2,dr =3, (2) f(x) =22, 2 =1,dz =9, (3) f(z) =¢%, 2 =0, dz =1,
(4) f(z) ==z, =4,dx =5, (5) f(z) =cosz, z=0,dz =1, (6) f(z) =arctgz, x =0, doz = 1.

5. Boeruucienue IIPOMN3BOJHbIX

s obsizaTesibHOrOo pa3dbopa Ha ceMHuHape.

9. Haiimure f() (), ecrm (1) f(z) = 2%, n =2, (2) f(z) =23, n =3, (3) f(z) = arcsinz, n = 2,

(4) f(x) =zarcsinz, n =2, z =0.

O6Gsi3aTesibHOE 3aJaHue Ha JOM.

10. Haitgure f() (), ecmm (1) f(z) = 2%, n =3, (2) f(z) = 2*, n=4, (3) f(z) = arctgz, n = 2,

(4) f(z) = zarctgx, n =2, 2 = 0.

3amaun cpeaHel CJIOXKHOCTH JijIsi pa3bopa Ha ceMuHape.

11. Haitaure £ (z), ecrm (1) f(x) = 2™, m > n, m,n € N, (2) f(z) = €2, (3) f(z) = cosz, (4) f(r) = sin 3,
(5) f(x) = 35, (6) f(z) =Inz,
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3a,£l,a‘lI/I Cpe,H,Hef/'I CJIO2KHOCTU JIs CAMOCTOATEJIbHOI'O pellleHusd.
12. Haiigure £ (z), ecrm (1) f(z) = 2™, m <n, m,n € N, (2) f(z) =2™, m=n, m,n €N, (3) f(z) =e 3,
(4) f(z) =sinz, (5) f(z) = 1,

6. Brrunciienue u npumeHenue auddepeHIaga n-ro mopsaaKa

CioxkHble 3a/1a4m AJis pa3bopa Ha ceMuHape.

13. Haiizure d" f, eciu (1) f(z) = 2™, (2) f(z) =Inz, (3) f(z) =V, (4) f(z) = 2°%e®, (5) f(x) =sinz, n = 4k + 2,
(6) f(z) =xzcosx, n =4k + 3.

Ci1oKHbIE 3aJa4u OJisdd CaMOCTOATEJIbHOI'O pelleHnus.

14. Haiigure d" f, ecm (1) f(z) = 2", (2) f(z) =1, (3) f(z) = ¥z, (4) f(z) =znz, (5) f(z) = 22",
(6) f(x) =cosz, n=4k+3, (7) f(z) = xsinz, n = 4k + 3.

7. Acumnrorudeckue (popMyJibl (IOBTOPEHNE TEMBI)

3amauu cpeaHel CJI0XKHOCTH Jijisi pa3bopa Ha ceMuHape.

15. densercsa m BepubM yTBepraenue: (1) x + 2% = o(Y/x) npu x — 0, (2) = + 22 = o(z?) upu z — +o0,

(8) z+ 22 =0(1) npu z — 0, (4) zsinx = o(1) npu z — 0, (5) wsinz = o(x) npu z — 0, (6) zsinx = 2% + o(x?) pn
x— 0, (7) xsinx:x27%+o(az5) mpu x — 0, (8) 52 =1+ 0(1) mpu x — 0, (9) - = 1+ 22 + o(z) mpu = — 0,

2—x 1-2x
(10) % = = +92% + o(2?) npu z — 0,

3aaun cpegHel CJI0>KHOCTH JJIsi CAMOCTOSITEJIbHOTO PEeIIeHns .

16. dpastercs s BepubiM yTBepKaenne: (1) z + 22 = o(1) mpu z — 0, (2) 22 + 23 = o(z) mpu x — 0,

(3) z+ 2% = o(1) upu 2 — 400, (4) zsind = o(1) npu x — 0, (5) sin(z?) = o(z) upu z — 0,

(6) xsin(x?) = 23 + o(2®) mpu  — 0, (7) wsinz = 22 — % +o(z*) upu z — 0, (8) T2 =4+ o(1) upu = — 0,
(9) ﬁ = 1—|—x2+0($3) npu z — 0, (]_O) ﬁ :x+4x2+0(332) apu x — 0,

8. Acumnrornyeckue (GOPMyYJIBI JJIsi CIOXKHON BDYyHKIUM (IOBTOPEHUE TEMBI)

CiioxkHbIe 331a49M Jisd pa3dbopa Ha ceMHUHAape.
17. Iyers f(x) =sinz, g(z) = 22. Haitnure Takne 3HadeHnst KO3(MMUIUEHTOB a), by, Ci, ITO

6 6 6
(@) f(g(x) =X peparz® 4+ o(z8), (b) g(f(2)) = Y p_obrz® + 0o(z%), (c) f(z)g(x) = > )_y crxx® + o(z®) upu z — 0.
18. Iycrs f(z) = 2 + 2% + 2° + o(2?), g(x) = 22. Haiiaure Takue snadenus Ko3pbHUIMEHTOB Ay, by, Ck, ITO
(a) f(g(x)) = Yp_garz® +0(z%), (b) g(f(x)) = Y4_gbrz® + o(z), (¢) f(z)g(x) = Y)_o ckz® + o(z®) upn z — 0.
CJ'IO)I(H])Ie 3aJavui Jisd CaMOCTOSITEJIBHOI'O pelleHud.
19. Iycrs f(z) = tgx, g(x) = 23. Haiiaure Takne snadenus KoabbUIMenTos ag, by, cx, 9TO
(a) f(g(x) = Ypgarz® +0(z?), (b) g(f(x)) = Yp_gbra® + 0(z?), () f(z)g(x) = Yj_o ckz® + o(z®) mpn  — 0.
20. Iycrs f(z) =z + %2 + % + ‘%i +o(z?), f(z) =z — %2 + % + ‘%4 + o(x*). Haitimre Taxme 3Hauenus

K03 PurmenTos ay, by, ¢, ITO
(a) f(g(x)) = Sp_gaxz® +o(a?), (b) g(f()) = Yp_obrz* + o(a*). mpn = — 0.
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