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MeTtoaudeckue yka3zaHUs UIS CAaMOCTOSTENbHOW pabOThI CTYACHTOB MO JUCHUILINHE
«MatemMaTH4YeCKUi aHaIu3y JUIsl BCeX HampaBiieHui u cnenuanbHocteit ®DMUAT / cocraButenu:
Bepeskun A.b., I'aBpunosa M.C. — VubsHosek: Yal'V, 2022.

Hacrodmmue wmeroguueckue ykasaHMsl INpeAHA3HAUYE€Hbl B IIOMOINb CTYJIEHTaM BCEX
HampaBiaeHud u crnenuaibHocTell OMUAT nna camocToATenbHONH pabOTHl MO JUCIMILUIMHE
«Matemarnueckuii ananus». B mocoOum mpeacrapieHa JuTepaTypa Mo JUCIHUILIMHE, OCHOBHBIE
TEMBl Kypca M PEKOMEHJAUNUU TII0 CAaMOCTOATEIBHOMY M3YyYEHHUIO TEOPETHYECKOTO H
IIPAKTUYECKOI0 MaTepuaia.

Mertoanueckue ykazaHus OyayT MOJIE3HBI CTyIE€HTaM IpU MOATOTOBKE K JIEKIIMOHHBIM U
IIPAKTUYECKUM 3aHATHIM U IPOMEKYTOUYHOM aTTeCTAlMH 110 JAHHOM THUCLUIUIMHE.

Pexomenoosanvl x 6sedenuro 6 obpaszosamenvhvii npoyecc Yuenvim Cogemom
Dakyrbmema mamemamuxu, UHGOPMAYUOHHBIX U ABUAYUOHHBIX mexHoaocuu Yul'Y (npomokon
Ne 3/22 om 19.04.2022 2.).



1. JUTEPATYPA IS U3YUYEHUSA JUCHUITJINHBI

1. 3opuy, B.A. Matematuueckuii ananu3 : y4eOHHMK i yH-ToB. Y. 1 / B.A. 3opuu. — M. :
Hayxka, 1981. — 544 c.

2. 3opuy, B.A. Matemarnueckuii ananu3 : y4eOHMK s yH-ToB. Y. 2 / B.A. 3opuu. — M. :
Hayxka, 1984. — 640 c.

3. demunoBuy, b.I1. COopHHK 33a7a4 U YIpaKHEHUH 10 MaTeMaTHYECKOMY aHAIN3y : ydeOHOe
nocobue st By30B / B.I1. lemugosuda. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X.

4. Bunorpanosa, 1.A. Marematudeckuii aHalu3 B 3a/la4ax U YIpaXHEHUAX : yuyeOHoe mocodue
s By3oB / U.A. Bunorpamosa, C.H. Onexnuk, B.A. CamoBauuuit. — M. : MI'Y, 1991. —
352 c.—ISBN 5-211-01559-2.

5. Makcumogna, O.J[. MaTemaTtnueckuii aHanu3 B mpuMmepax W 3amadax. Ilpemen QyHkium :
yaeOHoe mocobue mns By3oB / O.JI. MakcumoBa. — 2-¢ u3a., crep. — M. : M3marenscTBO
«fOpaiity, 2019. — 200 c. — (YuuBepcurersl Poccun). — ISBN 978-5-534-07222-8. — Tekcr :
anextpoHHbIH // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/442137.

6. lltpayc, JI.A. Ilpeaensl: MeToqu4ecKrue yKa3aHus Ui CTyI€HTOB (paKyjIbTeTa MaTEeMaTHKU U
nH(pOopManMOHHBIX TexHOJOoTHH u ¢akynbTeTa ynpasienus / JI.A. llltpayc, N.B. bapuHoBa. —
Vabsuosck : Yal'V, 2012. — 32 ¢. — URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/236.

7. ltpayc, JI.A. luddbepenniupoanne u wuccienoBanue (QyHKIuN : ydeOHO-METOAMYECKUE
ykazanus / JLA. llrpayc, U.B. bapunoBa. — VYaestHoBck : Yal'V, 2010. — 30 c¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/223.

2. METOANYECKHUE YKA3AHUSA
1) Pazagen 1. BBeneHue B MaTeMaTHYeCKHH aHAJIN3

Tema 1. Muoowcecmea u pynxyuu.

C TeMoif MOXHO 0O3HAKOMHTHCS B CIEAYIOIIUX UCTOUHUKAX:

1. 3opuy, B.A. MatemaTuueckuii ananus : yaueOHuK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 17-22 uyrenne Teopuu, C. 22-23 pewmenne 3aaayd; C. 23—34 yTeHue Teopuw,
C. 34-36 pemienue 3a1ay.

2. Hemunosuy, b.I1. COopHHK 3a7a4 ¥ yNpaXHEHUH MO MaTEMaTHYECKOMY aHaU3y : y4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 2627 urenue teopuu, C. 27-34 pemenue 3anay; C. 35 urenue teopumn, C. 35-47 peuienne
3a/1au.

Tema 2. Ilone deticmeumenbHbIX Yuce.

C TeMoif MO)XHO 03HAKOMHTHCS B CIEAYIOIIUX UCTOUHUKAX:

1. 3opuy, B.A. Matematuueckuii ananus : yaueOHuK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 44-75 urenne Teopuu, C. 75-79 pewmenne 3amayd; C. 79-81 ureHue Teopuw,
C. 81-82 pemenue 3anau; C. 82—85 urenue teopun, C. 85-86 pemieHue 3anad.

2. Hemunosuy, b.I1. COopHHK 3amad W ympakHEHHH MO MaTEMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 7-8 urenue teopuu, C. 8—12 pemenue 3aaay.

Tema 3. [Ipeden nocredosamenbHocmu.

C TeMoii MOKHO 03HAKOMUTBCSA B CIEAYIOMINX UCTOYHUKAX:

1. 3opuu, B.A. MaTtemaTnueckuii ananus : yaeOHuK 11t yH-TOB. Y. 1/ B.A. 3opuu. — M. : Hayxka,
1981. — 544 c.: C. 87-104 urenue teopuu, C. 114117 pemenue 3anau.

2. Hemunosuy, b.I1. COopHHK 3amad W ympakKHEHHH MO MaTEeMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:

3


https://www.biblio-online.ru/bcode/442137
http://lib.ulsu.ru/MegaPro/Download/MObject/236
http://lib.ulsu.ru/MegaPro/Download/MObject/223

C. 12—13 urenue teopun, C. 13-26 pemenue 3anad.

3. llItpayc, JI.A. IIpenensl: MeTOAUYECKHE YKa3aHUs ISl CTYACHTOB (DaKyJbTeTa MaTEMaTUKH U
UH(POPMALIMOHHBIX TeXHOJOrui U Qaxynbrera ynpasienus / JI.A. Illtpayc, U.B. bapunosa. —
Vuesaaosck : Yul'Y, 2012. — 32 ¢. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/236: C.
4-14 pewenue 3aau.

Tema 4. IIpeoen ¢hynxyuu.

C TeMoif MOXHO 0O3HAKOMHTHCS B CIEAYIOIIUX UCTOUHUKAX:

1. 3opuy, B.A. MaTtematuueckuii ananus : yaueOHuK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. —544 c.: C. 117-157 urenne Teopun, C. 157-159 pemenne 3anay.

2. emunoBuy, b.I1. COopHUK 3a7ay ¥ yHIpaXHEHWH MO MaTeMaTHYECKOMY aHaJIHU3y : yuyeOHoe
nocobue s By3oB / B.II. lemumoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 47-49 urenue Teopun, C. 49-72 pewenue 3anay; C. 72—73 urenue reopun, C. 73—77 pemienue
3ajad.

3. MakcumoBa, O./]. MaTtematnueckuil aHanu3 B OpuMepax M 3amadax. [Ipenmen ¢yHKimy :
yaeOHoe mocobue s By3oB / O.[1. MakcumoBa. — 2-¢ u3j., crep. — M. : UznatenberBo «HOpaidty,
2019. — 200 c. — (YuuBepcuretsl Poccun). — ISBN 978-5-534-07222-8. — TekcT : 31EKTPOHHBIN
// 9BC KOpaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/442137: C. 674, C. 130-136
pelieHue 3aaad.

4. Mtpayc, JI.A. [Ipenensl: MeToauyeckre yKa3aHus IJsl CTYACHTOB (aKyJIbTeTa MaTEMATUKU U
nH(pOpManMOHHBIX TexHOJOTHH u ¢akynbTeTa ynpasienus / JI.A. [lltpayc, N.B. bapunoBa. —
VapsHoBck : Ynl'Y, 2012. — 32 c. — http://lib.ulsu.ru/MegaPro/Download/MObject/236: C. 14-26
pelieHue 3aaad.

Tema S. Henpepuvisnuvie ¢hynkyuu.

C TemMoii MOKHO 03HAKOMUTHCSA B CIEAYIOMINX UCTOYHUKAX:

1. 3opuu, B.A. MaTtemaTnueckuii ananus : yaeOHuK 1yt yH-TOB. Y. 1/ B.A. 3opuu. — M. : Hayxka,
1981. — 544 c.: C. 160—178 urenue teopun, C. 179-181 pemenue 3anau.

2. Hemunosuy, b.I1. COopHHK 3amad W ympakKHEHHH MO MaTEMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 7778 urenue teopuu, C. 78-87 pemenue 3anay; C. 87 urenue teopun, C. 88—90 pemenne
3aaay; C. 90 urenue teopun, C. 91-95 pemenue 3anay.

3. MakcumogBa, O.J]. MaTemaTtnueckuii aHanu3 B mpuMmepax W 3amadax. [lpemen QyHkium :
yaeOHoe mocobue s By3oB / O.[1. MakcumoBa. — 2-¢ u3j., crep. — M. : UznatenberBo «HOpaidty,
2019. — 200 c. — (YuuBepcuretsl Poccun). — ISBN 978-5-534-07222-8. — TekcT : 31CKTPOHHBIN
// OBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/442137: C. 74-130, C. 137—-
155 pemenue 3agay.

4. MTpayc, JI.A. [Ipenensl: MeToguyeckre yKa3aHus IJsl CTYACHTOB (aKyJbTeTa MaTEeMATUKU U
nH(pOpManMOHHBIX TexHOJOTHH u ¢akynbTeTa ynpasienus / JI.A. llltpayc, N.B. bapuHoBa. —
Vaesuosck : Yal'V, 2012. — 32 ¢. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/236: C.
27-32 peuieHue 3aaad.

KoHTpoJsbHbIe BONIPOCHI 1O pasaeny
1. JlaTh onpeeneHre MHOXKECTBA, OFPaHMUYEHHOI'0 MHOKECTBA, 3aMKHYTOI'0 MHOXECTBA.
2. lats onpeneneHue GyHKIMU, €€ 00IACTH ONpeAeTICHUs U MHOXKECTBAa 3HAYCHUH M 0OpaTHOM
GyHKIHH.
3. JlaTb onpeiesieHre HaTypajibHbIM, LIETIbIM, PAllUOHAJIbHBIM, UPPALIMOHAIBHBIM, BEILIECTBEHHBIM
YuCIIaM.
4. latp orpeesnieHUue aOCOMIOTHOM BETMUMHBI YHCIIA, BEpXHEH M HUKHEW TPaHH.
5. Vcnionb3ys JIOTHYECKYI0 CUMBOJIUKY, 3allUCaTh CIEAYIOLINE BHICKa3bIBAHUS U UX OTPULIAHUS:
a) YKCIIO a €CTh Mpeell MOCIEI0BATEIbHOCTH (X);
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0) mocnea0BaTeIbHOCTD (X,) OECKOHEYHO OOMbIIas;
B) TIOCJICTIOBATEIHHOCTH (X,) OTpaHUYCHHAS.

6. [IpuBectu npuMep Nocne0BaTeIbHOCTH:

a) OrPaHUYCHHON CBEPXY;
0) orpaHUYEHHON CHH3Y;
B) OTPaHUYCHHOM;

') HEOTPaHUYEHHO.

7. MOXeT 11 OBITh OTPAHUYECHHOMN TTOCJIETIOBATEIILHOCTBIO:

a) CyMMa JIByX HEOTpaHUYEHHBIX MOCIIEI0BATEIbLHOCTEMH;

0) mpou3BeIeHNE ABYX HEOIPAaHUYEHHBIX MTOCIIEI0BATEILHOCTEH;

B) IPOU3BEJICHNE OTPAHUYECHHON 1 HEOTPAHMYEHHOMN MOCIIEI0BATEIbHOCTEH;
') YaCTHOE JIByX HEOTpPaHUYEHHBIX MOCIIEI0BATEIbHOCTEN?

8. MoskeT 1 ObITh HEOrpaHHUEHHOM MOCIIeA0BATENFHOCTHIO!

a) MPOM3BEACHUE OTPAHUYCHHON U HEOTPAaHWUYEHHOM TOCIE0BATEIIbHOCTEH;
0) 4acTHOE IByX OTpaHUYEHHBIX M1OCIIEI0BATEILHOCTEH?

9. MoxeT 11 ObITh MOHOTOHHOM ITOCJIE€N0BATEIbHOCTBIO:

10.
11.
12.
13.
14.
15.
16.
17.

a) cymMMa JIByX HEMOHOTOHHBIX TOCJIe10BaTEIbHOCTEH;

0) mpou3BeieHUE IByX HEMOHOTOHHBIX ITOCIIEA0BATEILHOCTEH?

Mosket nu (yHKIHS HE UIMETh TIpeieia B TOUKe?

Mosxet a1 pyHKIUS UMETh pa3Hble JIEBOCTOPOHHHE U IPABOCTOPOHHHE MPEEIIbl B TOUKE?
MoskeTt 1 GyHKIHMS HE UMETh OJTHOCTOPOHHUX MPEJIEIOB B TAHHOU TOYKE?

SBnsercs mu OeCKOHEYHO Majiasi PyHKLUS OrpaHUYEHHON ?

SBnsercs mu mpousBeeHnEe OECKOHEYHO MaJIbIX (DYHKITHI OECKOHEYHO Majiol QpyHKImen?
SIBnsieTcs U Mpou3BeIeHHE ABYX OECKOHEYHO O0NbIIMX (QYHKIUI OECKOHEYHO OO0JIBIION?
SBnsiercs mu cymma 6€CKOHEYHO OOJbIUX QYHKIINNH O€CKOHEYHO OOIBIION (HYHKIHEH?
SBnsercs i cyMmmMa OECKOHEUHO Majioi M OrpaHHYEeHHOW (PYHKUIUH OECKOHEUHO Malloi

byHKIHEH?

18.

SBnsercs 1 cymma O€CKOHEYHO OOJIBIION M OrpaHUYeHHON (PYHKIHI O€CKOHEUYHO OOJIBINON

byHKIHEH?

19.
20.

SBnsercst 1M yacTHOE OECKOHEYHO MalbIX (YHKIIHI OeCKOHEUHO Manoil GpyHKIuei?
[IpuBecTu mpuMep IBYX pa3pbIBHBIX B TOUYKE X0 GYyHKIMHA f(x) B g(X), TAKKX, 9YTO UX CyMMa

OyZeT HeTpephIBHOM B TOUKE Xo.

21.

[IpuBecTn mpuMep ABYX pa3pbIBHBIX B TOYke Xo GyHKIMA f(x) W g(Xx), Takux, 4TO HX

npousBeaeHue OyneT pyHKIueH, HempepbIBHON B TOUKE Xo.

22.

Oyakuun p(x) 1 k(x) pa3pbIBHBI B TOUKE Xo, f{x) = p(x) + k(x). MOXHO 1 yTBEPKAaTh, YTO

¢byHkuus f(x) pa3ppiBHA B TOUKE Xo?

23.

Oynaknus p(x) HeMpepbIBHA B TOUYKE X9, GYHKIHS k(X) B HEHW pa3pbiBHa, f(x) = p(x) + k(x).

MOo>HO 1 yTBEpKIaTh, 4TO (PYHKIHS f(X) pa3pbIBHA B TOUKE Xo?

24.
25.

[TpuBectu npumep GyHKIIUH, HETIPEPHIBHOW W HEOTPAHWUYEHHOM HAa TAaHHOM WHTEpBaJe.
[IpuBectu npumep GyHKLINH, 3aJaHHON HA OTPE3KE M HEOTPAHUUECHHON Ha 3TOM OTpE3Ke.

3amaum 1719 CaMOCTOSITeILHOI padoThI O pa3aeny

1. C moMoIip0 METOJa MaTEeMAaTHUYECKOW MHAYKIIUU JI0Ka3aTh, YTO JIJISl TIOOOTO HATYPAIBHOTO 71
CIPaBEJIUBEI CIIEAYIOIINE YTBEPKICHNA:

a) 1+3+5+...+(2n—1)=n;

6) P+2°+3 +..+n° =(1+2+3+...+n);

B) 7" + 5 nenutcs Ha 6 6e3 ocTaTka.

2. OnpenenuTh 00JaCTH CYIIECTBOBAHMS M MHOYKECTBA 3HAUCHHH CIICTYIONTUX (QYHKITAN:
a) y=+2+x-x>;6) y=In(l-2cosx); B) y =arccos(2sinx); r) y = arcsin(Inx); 1) y=(-1)"



3. Ilonb3ysich onpeneneHuemM npeaesia nocjae10BaTeIbHOCTH, J0Ka3aTh, YTO nlgnoo 0y = a, €CIIu:

a) x :2n+3,a=—£;6)x - ,a=1.

VYkaszarb HoMep N .

4. HaiiTu npenen 1nocieoBaTeIbHOCTH:
0 2

a) lim 1L 6) tim (Ve 2 —n):
% 1001~ +5n
5) lim 1—2+3—4+...—2n_r) lim 12+22+32+...+n2.
n—>00 > n—>w 3 >
n\/n2+l n
n+1)* —(n- 1)4 11 1

;e) lim —+

pi | .t .
20 ons W 1 (-1t " Gt
5. Ucnone3ys (& - 0) onpenenenue npeena GyHKIUN B TOUKE, J0OKa3aTh, YTO:

a) lim (3x—2): -2;0) lim 52 =9;8) lim l:l VYkazatb O (&).
x50 0—3 x=>50 5

6. Haiitu npegen pyHkimu:

] x2—4 . 1—+/cosx ~ x-sin3x ) x—sin3x
a) lim 3 7 ;0) lim —2;13) lim —;r) lim ——;
0223 ox% vx-2 -0 001 _ cos4x 5—>§ cos” x

0—0 . 2 0—0
sin 4x

_ 7
vad )3 . (1+5x)x . ln2(1+7x) C Alex4xt -1
o) lim ;) lim ;K) lim ———=;3) lim .
X—0 .

x—10 sin 4x

7. UccnenoBath (DyHKIMIO HA HETIPEPBIBHOCTD:
; x 1 1-cos? x
Q) f(¥)=e¥*+1:6) f(x)=——18) f(¥)=——:0) fx)=—F 5 0) £(x)="E;
x -4 In|x]| x2 x
YCTaHOBUTb XapaKTep pa3phiBa.

2) Paznen 2. IluddepenunaibHoe ucuucjieHue PyHKUMM 0JJHON NMepeMeHHO

Tema 6. Jugpghepenyupyemvie ¢hynkyuu.
C TeMoif MOXKHO 03HAKOMHTHCS B CIEAYIONUX UCTOUHUKAX:

1. 3opuu, B.A. MaTtemaTnueckuii ananus : yaeOHuK 11t yH-TOB. Y. 1/ B.A. 3opuu. — M. : Hayxka,
1981. — 544 c.: C. 182-200 urenue teopunu, C. 200-201 pemenue 3anau; C. 201-221 ureHue
teopuu, C. 221 penienue 3agad.

2. lemunoBuy, b.I1. COopHUK 3a7ay ¥ yHmpaXHEHHH MO MaTeMaTHYECKOMY aHaJHU3y : yuyeOHoe
nocobue st By3oB / B.II. lemumoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 96-97 urenne teopuu, C. 98—114 pemenue 3agay; C. 114-115 urenne Teopuu, C. 115-116
pewenune 3anay; C. 117 yrenue teopuu, C. 117-120 pemenue 3agay; C. 120—121 urenue teopumu,
C. 121-124 pemenue 3anay; C. 124—125 yrenue teopun, C. 125-134 pemenune 3anau.
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3. Wtpayc, JILA. JuddepernupoBanue u wuccieqoBanue (yHKIUH : y4eOHO-METOIUYECKUE
ykazanusa / JILA. llltpayc, 1.B. bapunoBa. — VYuesaock : Yal'V, 2010. — 30 c. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/223: C. 414 pemienue 3a1au.

Tema 7. OcrosHble meopembvl OugpepenyuanroHo20 UCUUCIEHUSL.

C TeMoif MOXHO O3HAKOMHTHCS B CIEAYIOIIUX UCTOUHUKAX:

1. 3opuy, B.A. Matematuueckuii ananus : yaueOHuK Uit yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C.221-239 urenue teopuu, C. 239-242 pemenue 3agay; C. 256-258 ureHue
TEOpUHU.

2. Hemunosuy, b.I1. COopHHK 3amau W ympakKHEHHH MO MaTEMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 134 urenue teopuu, C. 134-140 pemenue 3agau; C. 147-148 urenue teopuu, C. 148-151
pemenue 3anay; C. 151-152 urenne teopun, C. 152—-156 pemenue 3anau.

Tema 8. Hccneoosanue ¢hynxyuii ¢ nomowyvro npouzsoonuix. [locmpoenue epaguxa gynkyuu.

C TeMoii MOKHO 03HAKOMUTBCSA B CIEAYIOMINX UCTOYHUKAX:

1. 3opuu, B.A. MaTtemaTnueckuii ananus : yaeOHuK 1yt yH-TOB. Y. 1/ B.A. 3opuu. — M. : Hayxka,
1981. — 544 c.: C. 242-256, 258-268 urenue teopuu, C. 268-271 pemenune 3aaau.

2. Hemunosuy, b.I1. COopHHK 3amad W ympakHEHHH MO MaTEMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 140 yrenune teopum, C. 140—144 pemenune 3anay; C. 144 yrenue teopuu, C. 144—146 pemenne
3anay; C. 156—157 urenune teopun, C. 157-161 pemenue 3agay; C. 161 yrenue teopun, C. 161-
167 pemenue 3agay.

3. Wtpayc, JLLA. JuddepennupoBanue u wuccieqoBanue (yHKIUH : y4eO0HO-METOIUYECKUE
ykazanusa / JILA. llltpayc, 1.B. bapunoBa. — VYuesaock : Yal'V, 2010. — 27 c¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/223: C. 14-28 perenne 3a1ad.

KoHTposbHbIe BONPOCHI 110 pasaesny
1. SIBnsercs mu CyliecTBOBaHUE MPOU3BOHON HEOOXOAUMBIM yciioBUEM U dhepeHIIMpyeMOCTH
byHkumn?
2. SIBnsgercs M CyIIEeCTBOBaHUE MPOU3BOAHON JOCTATOYHBIM ycloBHeM IuddepeHmpyemMoctu
byHkumn?
3. Chopmynupyiite HEOOXOAMMOE U TIOCTATOUHOE ycaoBue AuddepeHnupyeMocT PyHKITUH.
4. sIBnsieTcs 1M HENPEPHIBHOCTH (PYHKIIUU HEOOXOUMBIM YCIIOBHEM ee TuddepeHupyemMocTu?
5. SIBnsieTcst MU HEMPEPHIBHOCTH (DYHKIIUU TOCTATOYHBIM YCIOBHEM €€ AUPPEepeHIUPYyEeMOCTH?
6. IlpuBeure npumeps! GyHKIMN, 1uddepeHunpyeMbIx 1 He AU PepeHIrpyeMBbIX B TOUKE.
7. ChopmynupoBats Teopembl Depma, Posis u Jlarpanka o KOHCYHOM MTPUPAILICHUH.
8. dynkiusa auddepeHnupyemMa Ha TMPOMEKYTKE MU MOHOTOHHA. YTO MOXKHO CKa3aTh O ee
MPOU3BOAHOM?
9. ®yHKIMS HMMEET Ha OTpPE3KE IMOJIOKUTEIbHYI0O IPOM3BOJAHYI0. UTO MOXKHO CKa3zaTb O €€
MOHOTOHHOCTHU?
10. ®yHKkuusa cTporo MOHOTOHHA Ha OTpe3ke. MoKeT Ju ee NMpoMU3BOAHAs HA ATOM OTpPE3KE
oOparaTbCsi B HOJIb?
11. Moxet nu pyHKIIHS B TOUKE 3KCTpeMyMa ObITh Hequd dhepeHupyemMoii?
12. Tlycth (hyHKITHS B TOYKE X9 UMEET MUHUMYM. BepHO i1, 4TO €e MpOU3BOAHAS B ATOM TOYKE
paBHa HyJII0?
13. Ilycth GyHKIMS B TOUYKE X0 IMEET MUHUMYM. BepHo i, uro oHa muddepeHnupyema B 3TOU
TOUKe?
14. Ilycth QyHKIMSA B TOYKE X0 MIMEET MUHUMYM. BepHO 11, 4TO €Ciin OHa HETMpPEphIBHA B ITOU
TOYKE, TO €€ IPOU3BOJHAS B 3TON TOUYKE paBHA HYJIO?
15. IlycTh GyHKIIMS B TOUKE X0 UMEET MUHUMYM. BepHo 11, uTo eciiu oHa nuddepeHupyema B
ATOM TOYKE, TO €€ MPOU3BOIHAS B 3TOM TOUKE paBHA HYJIIO?
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3amaum 1719 CaMOCTOSITeILHOI padoThI O pa3aeny
1. [Tonb3ysch onpeeneHneM, BBIYUCIUTh TPOU3BOIHBIE CIETYIOMNUX (PYHKITHI:

2) 6=3x+5;6) y=05°—4x+3:8) 6=3x;r) 6=x /1n(l+x2j.

2. HaiiTu pou3BOJHBIE CIAEAYIOMUX (DYyHKITHIA:
2

a) o’=\/;(x5+\/;—2);6) 6=1tg>(7x—2); B) 6=5 :T) é:e‘/;;

, xz—x+2 . l1-+/x 1-x , 2
1) 0:3—;e)o:cos ;K) 0=In ;3) 0=In ;
v +4 1++/x 1+x X+2

") y= (sin 7x)arctg(3x - 5); K) y= (tg sin x)ln(3x + 2).

3. Beraucauts npuOInKEHHO ¢ TTOMOIIBIO TTPOU3BOTHOM:
a) arcsin0.591; 0) 3\/121 ;B)sin 29°; 1) +/24 .

4. Haiitu penesnbl, UCNoab3ys npasuiio Jlonurans:

2 V4
ln(zx +1) Jx+1+In(x+1)-1 l—cos(z—x)

a) lim ;0) lim ;B) lim ;
>0 5 x2 0—0 3x x—)% (7 - 2x)2
ln(l - xzj + 5x2
r) lim
) 0—0 2
X

5. UccnenoBate MeTogaMu ¢ GepeHINaIFHOTO HCYHCICHHS JaHHbIE (QYHKIIMU U TOCTPOUTH UX
rpaduku:

2 3
x —2x+3 X (x-2)
) flx)=———36) flx)=——=:8) fl¥)=F—
2 £ x+2 ) (1+x)1-x)? ) X2 —dx—12
2
b )=
x +2x+1

3) Pasnen 3. UHTerpaabHoe ucunciaeHue GyHKIui OHON epeMeHHOH

Tema 9. [lepsoobpasnvie u neonpedenennbvlil UHmMezpai.

C TeMO1 MOKHO O3HAKOMMTBCS B CIEAYIOIUX HCTOYHUKAX:

1. 3opuy, B.A. MatemaTuueckuii ananus : yaueOHUK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 313-329 urenue Teopun, C. 330-334 pemienue 3aaay.

2. emunoBuy, b.I1. COopHUK 3a7ay M yHmpaXHEHWH MO MaTeMaTHYECKOMY aHaJIH3y : yuyeOHoe
nocobue st By3oB / B.II. lemumoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 172—173 urenue teopuu, C. 173-203 pemenune 3agau.

Tema 10. Onpedenennviii unmeepan Pumana.

C TeMoii MO)KHO 03HAKOMHTHCS B CIICTYIOIINX HCTOYHNKAX:

1. 3opuy, B.A. MatemaTuueckuii ananus : yaueOHUK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
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1981. — 544 c.: C. 335-348 urenue teopuu, C. 352-353 pemenne 3aaau; C.353-363 ureHue
teopun, C. 363-364 pemenue 3agay; C. 365-376 urenne teopun, C. 376-379 pemienue 3aaay.

2. lemunoBuy, b.I1. COopHUK 3a7ay M ympaXHEHWH MO MaTeMaTHUYECKOMY aHaJIH3y : yuyeOHoe
nocobue s By3oB / B.II. lemumouu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 204-205 urenue teopun, C. 205-208 pemenue 3anau; C. 208-209 urenue teopuu, C. 209-
219 pemenue 3amau; C.219-220 urenue teopuu, C. 220-223 pemenue 3anay; C. 244 yrenue
teopun, C. 244-245 pemieHue 3aau.

Tema 11. [nuna u mepa yucnogvlx NOOMHONCECMS.

C TemMoit MO)KHO 03HAaKOMHTBCS B CIEAYIOIINX HCTOYHHKAX:

1. 3opuy, B.A. MatemaTuueckuii ananus : yaueOHuK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 348-351 urenue Teopun, C. 352 pemeHue 3aaay.

Tema 12. ['eomempuueckue npunodcenus unmezpana.

C TeMOi1 MO’KHO O3HAKOMUTbHCS B CIEAYIOIIUX HCTOUHUKAX:

1. 3opuy, B.A. MatemaTuueckuii ananus : yaueOHuK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 379-395 urenne Teopun, C. 395-396 pemienue 3amay.

2. emunoBuy, b.I1. COopHUK 3a7ay M yHmpaXHEHHH MO MaTeMaTHYECKOMY aHaJIH3y : yueOHoe
nocobue st By30B / B.II. lemumoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 230-231 urenne teopuu, C.231-234 pemenue 3anau; C. 234 urenune teopuu, C.234-236
pewenne 3anad; C. 236 uyrenue teopun, C. 236-238 pemenue 3anay; C. 239 yreHue TEOpuH,
C. 239-240 pemenue 3anay; C. 240 urenue teopun, C. 240-244 pemenue 3aaau.

Tema 13. Hecobcmeennvie unmezpaioi.

C TeMoli MOKHO 03HAKOMUTBCSA B CIAEAYIOIINX HCTOYHUKAX:

1. 3opuy, B.A. Matematuueckuii ananus : yaueOHuK U1t yH-ToB. Y. 1 / B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 396409 urenue teopun, C. 409411 pemenne 3amay.

2. emunoBuy, b.I1. COopHUK 3a7ay M yHmpaXHEHHH MO MaTeMaTHYECKOMY aHaJIHu3y : yuyeOHoe
nocobue s By30B / B.II. lemunoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 223-224 yrenue Teopuu, C. 224230 peeHue 3aay.

KoHnTposabHble Bonpockl 10 pa3aeny
1. ChopmynupoBaTh ompeseleHne NmepBooOpa3Hol (YHKIMU, HEONPEAECTCHHOTO0 HHTErpaja U
ornpezeneHHoro uurerpaita Pumana.
2. Ilepeuncnuth U AOKa3aTh OCHOBHBIE CBOMCTBA HEONPEEIIEHHOTO MHTErpaJa.
3. Jlokazath popMyiTy HHTETPUPOBAHUS 110 YACTSIM JJIS ONPEIeIEHHOr0 HHTerpaia Pumana.
4. [lath ompesieIeHrE YUCIOBBIX MHOYKECTB HYJIEBOU JUIMHBI, HYJIEBOW MEPBHI.
5. CpopmynupoBaTh, B KAKUX T€OMETPUUYECKUX 3a[auax MPUMEHSETCs ONpeAeNeHHbI HHTErpal
Pumana, Beimucats (OpMyIIBI.
6. JlaTh onpezeneHne HECOOCTBEHHOT'O HHTETpaia MEPBOrO U BTOPOTO poja.
7. llpuBecTu mpUMep HEMPEPHIBHOW Ha nyde [1; +00) pyHKIMH, A7 KOTOPOH HECOOCTBEHHBIN
WHTErpaJl Ha TOM MPOMEXKYTKE a) CXOUTCS; 0) pacXOaUTCS.
8. [IpuBectn mpuMep HEOrpaHWYEHHOW B momyuHTepBaie [l;b) dyHkmum, g KOTOpOH
HECOOCTBEHHBIN MHTETPAT Ha 3TOM IIPOMEKYTKE a) CXOIUTCS; 0) pacXOIUTCA.
9. Chopmynuposats kputepuii Komm cxoaumMocTi HeCOOCTBEHHBIX HHTETPAJIOB.
10. ChopmynupoBath npuzHaku AGemns u Jupuxiie cXoIuMOCTH HeCOOCTBEHHBIX HHTETPAJIOB.



3amaum 1719 CaMOCTOSITeILHOI padoThI O pa3aeny
1. HaiiTu HeomnpeieIeHHbIE UHTETPAJIbI:

dx VYn"x sin x dx
Y IS\/;—x’ ° J. X #iw) '[cosx\/cos X
K) J.xln(l+ 1) 3) J-xln(ic/;irx )dx.
X

2. Haiitu onpezxeneHHHe I/IHTeraJIBI Pumana:

)I V¥ i ) Jx Inx dx; e) jsmlnxd

arcsin(\/; )dx In2 _ 2z

.1[ o ; 1) jxe Ydx;e) Ixzcosxdx.

I 5—ax’ )'[\/_xl )J\/;H. lm g B

3. OTBETUTH Ha CIENYIOIINE BOIPOCHL:

a) MOXET JIM PaBHSTHCS HYJII0 MEpa MHOKECTBA, KOTOPOE COJIEPIKUT XOTS Obl OJIHY BHYTPEHHIOIO
TOUKY?

0) MOXHO 11 Ha OTpe3ke [-1 ; 1] mOCTpOUTh 3aMKHYTOE€ MHOXECTBO, MEPa KOTOPOTO paBHA JIBYM,
HO KOTOpPOE OTIMYHO OT BCEro orpeska [-1 ; 1]?

B) BEPHO JIM, YTO 00beIMHEHUE (TIEPECEUCHHE) JT000TO YHCIIa U3MEPUMBIX MHOXKECTB SIBJISIETCS
MU3MEPUMBIM MHO>KECTBOM?

Jl1s Kask0ro MyHKTa MPUBECTU IPUMEPBHI.

4. BeraucnuTh momaas GUrypbl, OrpaHUYCHHON JTHHUSMU
a) y=x>,x=y";6) y=2x—x",x+y=0;B) y:\/;,y=6—x,y:O;
r) y=-x"-2x+3,x"-1.

5. Haiitu 00beMBI T€J1, OTPAaHHMYCHHBIX CIICTYIONTUMHU TOBEPXHOCTSIMH:
52 y2 52 y2 ) 52 y2
a) —+—=1, z——x z=0;0) —+—+—:1;B) —+—=10<z<a.

2 2 2 2 2
a® b a a® b° ¢ a® z
6. Haiitu HEcoOCTBEHHBIE I/IHTeraJIbl MEepPBOr0 U BTOPOTO pPoja:
0 _)C2 400 400

a)jx

—00

e)ff (2x +1)dx
1\/x2+x—2 .

2

. p sxdx.
'[ J‘x +4x+5 '0[

sm X

4) Paznena 4. Psaabl

Tema 14. Yucnosvie psowi.

C TeMoi1 MO’KHO O3HAKOMUTHCS B CIEAYIOLIUX HCTOUHUKAX!

1. 3opuu, B.A. MaTtemaTnueckuii ananus : yaeOHuK 1yt yH-TOB. Y. 1/ B.A. 3opuu. — M. : Hayxka,
1981. — 544 c.: C. 104-114 urenue teopunu, C. 116—117 pemenue 3anau.

2. Hemunosuy, b.I1. COopHHK 3amau W ympakKHEHHH 1O MaTEMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue ans By3oB / B.IL Jlemunosuu. — M. : Hayxka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 246247 utenue teopuu, C. 247-259 pemenne 3agay; C. 259-260 urenue teopuu, C. 260-267
pemenue 3anay; C. 267 uyrenue teopun, C. 267-268 pemenue 3agay; C. 300-301 urenue Teopun,

C. 301-306 pemenue 3agay; C. 307-308 urenne Teopun, C. 308—314 pemenue 3a1ay.
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Tema 15. @yuxyuonanrvhvie nociedosamenrbHOCMU U psobi.

C TeMoif MOXKHO 03HAKOMHTHCS B CIEAYIOIIUX UCTOUHUKAX:

1. 3opuy, B.A. Matemaruueckuii ananus : yaeOHUK u1g yH-TOB. Y. 2 / B.A. 30puu. — M. : Hayka,
1984. — 640 c.: C. 355-363 urenue teopun, C. 363 pemenue 3aaayq; C. 363—372 yTreHue Teopuu,
C. 373 pemenune 3anay; C. 373-387 urenue teopuu, C. 387-390 pemenue 3anay.

2. Hemunosuy, b.I1. COopHHK 3amay W ympakKHEHHH MO MaTEMaTHYECKOMY aHAIM3Y : yu4eOHOe
nocobue s By30B / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 268-270 urenue Teopuu, C. 270-281 pemenne 3agay; C. 281-283 yrenue teopuu, C. 283-294
pelieHne 3a1ad.

Tema 16. Psaowvr @ypoe.

C TeMOl MO’KHO 03HAaKOMMTBCS B CIEAYIOIINUX UCTOYHHUKAX!

1. 3opuy, B.A. Matemaruueckuii ananus : yaeOHUK 1u1g yH-TOB. Y. 2 / B.A. 30puu. — M. : Hayka,
1984. — 640 c.: C. 488-510 urenue Teopuu, C. 510-515 pemenue 3agau; C. 515-542 yrenue
teopun, C. 542-550 pemenue 3anay; C. 551-577 urenue teopuu, C. 577-583 peuienue 3anad.

2. emunoBuy, b.I1. COopHUK 3a7ay ¥ yIpaXHEHHH MO MaTeMaTHYECKOMY aHAJIHU3y : yuyeOHoe
nocobue st By3oB / B.II. lemumosuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 294-295 urenue teopun, C. 295-300 pemieHue 3aaau.

KoHnTposabHble Bonpockl 1o pa3aeny
1. JlaTp onpeneneHUe YUCIOBOrO psiAa, YACTUYHOW CYMMBI YUCIIOBOTO psifia, CyMMbI UHCIIOBOTO
psna, 3HAKOTOJIOKHUTENBHOTO psiia, 3HAKOUEPEIyIOIIerocs psaja.
2. IlpuBecTy pUMEPHI CXOAAIIUXCS U PACXOIALIUXCS YUCIOBBIX PSJIOB.
3. CpopmynupoBaTh JOCTaTOUHbIE MPU3HAKU CXOAMMOCTHU PSAAOB C MOJOKUTEIbHBIMU YICHAMU:
npu3Hak Jlanamb6epa, mpusznaku Komrm.
4. ChopmynupoBath npu3HaK JIeHOHNIIA CXOIUMOCTH 3HAKOUYEPETYIOLTUXCS PSIOB.
5. Jlatb onpeneneHure abCOMOTHON M YCIIOBHON CXOJUMOCTH YHCIOBBIX PSJIOB.
6. [lats onpeneneHue GyHKIIMOHATBLHOTO Psijia, €r0 MOTOYEUYHON U paBHOMEPHON CXOJUMOCTH.
7. JlaTh onpeienieHne CTEEHHOT0 psia, paJuyca CXOJUMOCTH, HHTEpPBaJla CXOUMOCTH, 001acTH
CXOAMMOCTH.
8. JlaTb onpeneneHne KycOuHO-MOHOTOHHOH Ha [a; b] GyHKINH, nepuoauueckoi GyHKIMH, psaa
®dypoe, unrerpana Oypoe.

3amaum 1719 CaMOCTOSITeILHOI padoThI O pa3aenry
1. Haittu cyMMy YHCIIOBOTO p;l/:[a:

a)i (n +) Z?m 2)(3 1)’ )Z( _j L ’H)Z( ) (—2)n;

n=1 M\N nl

w) S (V2 —24n+1+n).

n=1

2. UccnenoBaTh YHCIOBBIE PSAIBI HA CXOAUMOCTb:

n-+2n-n = 1 & !
93 o B [—“ ) S S S S

j” ; M) i nt7 sin(:%n).

0 3w S

n=1 nl



3. HaiiTi 0651acTi CXOIUMOCTH CTENIEHHBIX PSIOB:

2) Z(erS) . 6) Z';:(x

)n 0 xn 00
I’l3 =

oy el ey
G Y R V& N Ly

4. Paznoxuts B pax Oypbe nepuoauueckyo GpyHKIuo y = f(x), aHAIUTHIECKOE BEIPAKEHUE
KOTOPOM 33/IaHO HAa MPOMEXKYTKE JUTMHOM, PaBHOW MEPUOTY:

-2, xe[-7;0)
Lxelo;7z)

0,xe[-7;0)

x+l,xe[0;7z

1—2x,xe[—7z;0).
2,xel0;7) ’

2 f(x>={ .6 f(x>={ e f<x>={

r) f(x):|x| npu xe[—l;l).
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