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Meroaudeckue ykKazaHUsS IJII CaMOCTOSITEIBHOW paOOThI CTYIAEHTOB IO JUCIUTIIIMHE
«MaTeMaTH4eCKuil aHaIu3» I BCeX HampasjieHui U creruanbHocteit ®MUAT / cocraBurenu:
BepeBkun A.b., I'aBpmioa M.C. — YaesHoBck: Yil'V, 2022.

Hacrodmue wmeroguyeckue yKa3aHHs IPEAHA3HAYEHBl B IIOMOINb CTyIEHTaM BCEX
HanpaBieHuil U crneuuanbHoctel OMUAT ams camMoCTOATENbHOM paboTHl MO TUCIHILIMHE
«Matemarudeckuil aHanu3». B mocoGuu nmpeacrasieHa JuTepaTypa Mo JUCHUILIMHE, OCHOBHBIE
TEMBl Kypca M PEKOMEHJAIUU 110 CaMOCTOSTEIBHOMY M3Y4YCHHIO TEOPETUYECKOTO U
IIPAKTUYECKOr0 MaTeprana.

Metoanyeckue yka3anus OynyT MOJE3HBI CTyI€HTaM NP MOATOTOBKE K JEKIIMOHHBIM U
IIPAKTUYECKUM 3aHATHAM U IIPOMEXYTOUYHOM aTTEeCTallMM 110 JAHHON IUCLHUIUIMHE.

Pexomenoosanvr k 66edenuto 6 obpazosamenvhuvili npoyecc Yuenvim Cosemom

Daxynvmema Mamemamuki, UHPOPMAYUOHHBIX U ABUAYUOHHBIX mexHonoeuu Yal'V (npomoxon
MNe 3122 om 19.04.2022 2.).



1. JUTEPATYPA JJIAA U3YUYHEHUSA JUCHUIIJTIMHBI

1. 3opuy, B.A. Maremaruveckuii aHanu3 : y4eOHuK mis yH-ToB. Y. 1 / B.A. 3opuu. — M. :
Hayxka, 1981. — 544 c.

2. 3opuy, B.A. Marematnueckuii aHaiau3 : yuyeOHUK st yH-ToB. Y. 2 / B.A. 3opuu. — M. :
Hayxka, 1984. — 640 c.

3. Hemunosuy, b.I1. COopHHK 3a7a4 W yIpaKHEHUH MO MaTEMaTHYECKOMY aHAIU3y : y4eOHOe
noco6ue st By30B / B.I1. Jlemunosud. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X.

4. Bunorpaznosa, M1.A. Maremarnueckuii aHaJiu3 B 3a7a4ax W YIpaXHEHUSAX : yueOHOe mocodue
g By3oB / M.A. Bunorpanosa, C.H. Onexnuk, B.A. CagoBunumii. — M. : MI'Y, 1991. —
352 c¢. — ISBN 5-211-01559-2.

5. MakcumoBa, O./]. Matemarnueckuii aHanu3 B OpuMepax © 3amadax. lIpenen ¢yHKumu :
yaeOHoe mocobue mus By3oB / O.JI. MakcumoBa. — 2-¢ u3m., crep. — M. : HM3maTenscTBO
«Opaiit», 2019. — 200 c. — (YauBepcurersl Poccun). — ISBN 978-5-534-07222-8. — Texcr :
anektponnsii // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/442137.

6. Tpayc, JI.A. [Ipenensl: METOOUYECKHE yKa3aHUs IS CTYJECHTOB (aKyJIbTeTa MAaTEMAaTUKU H
MH(POPMALMOHHBIX TexHONOTUl U (akymnbrera ynpasienus / JLA. lllrpayc, .B. bapunosa. —
Vaesuosck : Y'Y, 2012. — 32 ¢. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/236.

7. Wrpayc, JI.A. luddepenunpoBanrie u ucciepoBanue ¢GyHKIUNA : ydeOHO-METOIUYECKUE
ykazanus / JLA. lltpayc, U.B. bapunosa. — VYaesHoBck : Yal'V, 2010. — 30 c¢. — URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/223.

2. METOJIMYECKHUE YKA3AHUSI
1) Pazgen 1. Benenne B MaTeMaTHYECKHI aHAIN3

Tema 1. Muoowcecmsa u ¢ynxyuu.

C Temoit MO’)KHO 03HAaKOMHTHCS B CIIEIYIOIINX HCTOYHUKAX:

1. 3opuu, B.A. MaremaTtnueckuii ananus : yueOHuk /it yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 17-22 grenue teopuu, C. 22-23 pemenue 3anaq; C. 23-34 yTeHne TeOpHH,
C. 34-36 pemrenue 3aaad.

2. lemunoud, b.I1. COopHUK 3a7a4 U yNpaXHEHUW 1O MAaTEMaTHYECKOMY aHAIHM3y : y4eOHOe
nocobue ans By3oB / B.II. Jlemunosuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 26-27 urenue teopun, C. 27-34 pemenue 3amay; C. 35 urenne teopun, C. 3547 pemenue
3ajad.

Tema 2. [lone deticmeumenbHuIX yuce.

C TemMoi MO)KHO 03HAaKOMHTHCS B CIISIYIOIIUX HCTOYHHUKAX:

1. 3opuu, B.A. Maremarnueckuii ananus : yueOHuk /i yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 44-75 grenne teopun, C. 75-79 pemenue 3anad; C. 79-81 ureHue Teopuw,
C. 81-82 pemenue 3anau; C. 82—-85 urenue teopun, C. 85-86 perienue 3aaau.

2. lemuouy, b.I1. COopHUK 3a1a4 ¥ YIpaKHEHUH MO MATeMaTHYCCKOMY aHAIM3Y . ydeOHOe
nocobue s By3oB / B.IL. Jlemumosuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 7-8 urenue teopun, C. 812 pemenne 3amay.

Tema 3. [Ipeden nocredosamenvHocmu.

C TeMoif MO)XKHO O3HAKOMHTHCSI B CIICAYIOIINX UCTOUYHUKAX

1. 3opuy, B.A. Maremarudeckuii ananu3 : yaeOHuk ais yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 87-104 urenue Teopun, C. 114117 pemenue 3aaay.

2. lemuouy, b.I1. COopHUK 3a1a4 ¥ yIpaKHEHUW MO MAaTeMaTHYCCKOMY aHAIM3Y . ydeOHOe
nocobue s By3oB / B.IL. Jlemumosua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
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C. 12-13 urenue Teopun, C. 13-26 pemenue 3amay.

3. UIrpayc, JI.A. IIpenensl: MeToandyeckue yKasaHus Ui CTyIE€HTOB (paKyiabTeTa MaTeMaTUKU U
nH(pOpManMOHHBIX TexHOJoTH U ¢akynbpreta ynpasieHnus / JIL.A. lllrpayc, 1.B. bapunoBa. —
Vaesuaosck : Ynl'VY, 2012. — 32 ¢. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/236: C.
4-14 pemenue 3amay.

Tema 4. [Ipeoen ¢pynkyuu.

C TeMoif MO)KHO 03HAKOMHTHCSI B CIICAYIOIINX UCTOYHUKAX

1. 3opuy, B.A. Maremarudeckuii ananu3 : yaeOHuK a1 yH-ToB. Y. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 117-157 urenue teopuu, C. 157—-159 pemenue 3anau.

2. Nemunosu4, b.I1. COopHUK 3ama4 ¥ yNpaXHEHUH MO MAaTEeMAaTHYECKOMY aHaIu3y . yueOHOe
noco6ue s By3oB / B.IL. JlemumoBua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 47-49 grenue teopuu, C. 49-72 pemenue 3ana4q; C. 72—73 urenue teopuu, C. 73—77 peuieHue
3azad.

3. MakcumoBa, O./]. MaremaTuueckuii aHanu3 B NpuMepax U 3amgadax. l[lpegen dyHKUuU :
ydeOHoe nocodue st By30oB / O.J1. MakcumoBa. — 2-¢ u3 ., crep. — M. : U3narenbctBo «HOpaiT,
2019. — 200 c. — (Yuuepcuretsl Poccun). — ISBN 978-5-534-07222-8. — Tekct : 2JIeKTpOHHBIN
// 9BC IOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/442137: C. 6-74, C. 130-136
pelieHue 3a1ad.

4. ltpayc, JI.A. IIpenensl: MeToqu4YecKue yKa3aHUus AJSl CTYIEHTOB (DaKylIbTeTa MAaTEMAaTUKH U
MHPOPMALMOHHBIX TexHONOTUl M (akymnbrera ynpasienus / JLA. lllrpayc, .B. bapunosa. —
Vaesnosck : Yal'V, 2012. — 32 c. — http://lib.ulsu.ru/MegaPro/Download/MObject/236: C. 14-26
pelieHue 3a1ad.

Tema 5. Henpepuvignvie (hynxyuu.

C TeMoif MO)XKHO O3HAKOMHTbHCSI B CICAYIOIINX UCTOYHUKAX:

1. 3opuu, B.A. Maremarudeckuii ananms : yaeOHUK s yH-ToB. Y. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 160178 urenue teopun, C. 179—181 pemenne 3aaau.

2. lemunoud, b.I1. COopHUK 3a1a4 ¥ YIpaKHEHUW MO MATeMaTHYCCKOMY aHAIM3Y . ydeOHOe
nocobue ans By3oB / B.II. Jlemunosuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 7778 urenue teopuu, C. 78-87 pemenne 3amad; C. 87 urenue teopun, C. 88-90 pemnrenue
3agay; C. 90 yrenue Teopun, C. 91-95 pemenue 3agau.

3. MakcumoBa, O.J]. Maremarndeckuii aHainM3 B TpuMepax W 3amavax. [Ipemen dyHKmm :
yuebHoe mocobue s By30B / O.J1. MakcuMoBa. — 2-¢ u3., crep. — M. : M3natensctBo «HOpaidty,
2019. — 200 c. — (Yuuepcuretsl Poccun). — ISBN 978-5-534-07222-8. — Tekct : IeKTpOHHBIN
// OBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/442137: C. 74-130, C. 137-
155 pemrenue 3aaau.

4. Ultpayc, JI.A. IIpenensl: MeToan4yeckue yKazaHus Ui CTYJI€HTOB (pakynbTeTa MaTeMaTHKH U
MH(OPMaLMOHHBIX TeXHOJOruil u Qaxynpreta ynpasinenus / JI.A. llltpayc, 11.B. bapunosa. —
Vaesuosck : Ynl'Y, 2012. — 32 ¢. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/236: C.
27-32 penieHue 3a1ad.

KonTpoabHbie BOIPOCHI 110 pa3aeiry
1. Jlatb onpeneneHne MHOXKECTBA, OTPAHUYEHHOTO MHOKECTBA, 3aMKHYTOT'O0 MHO>KECTBA.
2. Jlatb onpenenenue GyHKIUH, €€ 00JaCTH ONpPEAEeICHUs U MHOXKECTBA 3HAUCHUN M 00paTHOM
GyHKIHIH.
3. JlaTb onpeneneHye HaTypalbHbIM, LIEIbIM, PALlMOHAIBHBIM, HPPALlIOHATIBHBIM, BEIIECTBEHHBIM
YHCIIaM.
4. latb onpeeneHue aOCONOTHON BEIUUYMHBI YHUCIIA, BEPXHEN U HIKHEH IpaHu.
5. Mcnonb3ys TOTMYECKY0 CUMBOJIUKY, 3allUCaTh CIEAYIOLINE BHICKA3bIBAHUS U UX OTPULIAHMS:
a) YUCJIO a €CThb Mpe/el MOCIeI0BATEIbHOCTH (Xn);
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0) mocaen0BaTeIbHOCTD (Xn) OECKOHEUHO OOJbIIas;

B) MOCJICIOBATEIBHOCTh (Xn) OTPaHUYCHHASL.
6. IIpuBecTu mpuMep Mocae10BaTeIbHOCTH:

a) OrpaHUYEHHOH CBEPXY;

0) OrpaHMYCHHON CHU3Y;,

B) OrpaHUYEHHOMH;

I') HEOI'PaHUYEHHOMH.
7. MoeT 51 ObITh OTPAaHUYEHHOMN TI0CIIEA0BATENbHOCTBIO:

a) CyMMa JIByX HEOIpaHUYEHHBIX [10CIIE10BaTEIbHOCTEH;

0) nmpou3BeieHNE IBYX HEOTPAHUYCHHBIX TIOCIIEIOBATEIIbHOCTEH;

B) IPOU3BEJICHNE OTPAHUYEHHON U HEOTPAHUYEHHON NOCIIEI0BATEIbHOCTEH;

I') 4aCTHOE JIBYX HEOTPaHUUCHHBIX MOCIICI0BATEIbHOCTEH?
8. MoxerT Jin ObITh HEOIPaHUYEHHOMN MOCIJIE0BATEIBHOCTHIO:

a) IPOU3BEJICHUE OTPAHUYCHHON U HEOTPAaHMYCHHOM TTOCIIEIOBATEILHOCTEH;

0) 4acTHOE JIByX OIpaHUYEHHBIX [10CIIE10BATEIbHOCTEN?
9. MoseT J1 ObITh MOHOTOHHOH TTOCJIEZI0BATEIEHOCTHIO:

a) cymMMa JIByX HEMOHOTOHHBIX I0CJI€10BaTEIbHOCTEM;

0) npou3BeieHUE IBYX HEMOHOTOHHBIX I1OCIIE0BATEIbHOCTEN?
10. Moxer nu GyHKIMS HE UMETh Mpejiena B TOUKe?
11. Moxet 11 (pyHKIMS UMETh pa3Hble JIECBOCTOPOHHUE U IIPABOCTOPOHHUE MPEeEbl B TOUKe?
12. Moxer i (GyHKIHSA HE UMETh OAHOCTOPOHHUX TMPENIEIOB B TaHHON TOYKe?
13. SBnsiercsa nu OeckoHEUHO Manasi (YHKIUS OTpaHUYEHHON’?
14. SIBnsiercs v MpoU3BEACHUE OECKOHEUHO MATBIX ()YHKITI OECKOHEYHO MaJlo PpyHKIHEH?
15. SIBnsiercs v npou3BeACHHUE IBYX OECKOHEYHO OONMbIIHNX (QYHKIUI 0ECKOHEYHO OOIBIION?
16. SBnsiercs 11 cymmMa 0€CKOHEYHO OONBINNX PYHKIHA OECKOHEYHO OOJBIION (DYHKITUCH?
17. sIBnsiercsa 1 cymma OECKOHEYHO Majioi M OTrpaHMYeHHON (yHKIUN OeCKOHEYHO Maoi
byHKIMEH?
18. SIBnsercsa nmu cymMMa 6€CKOHEUHO OOMIbIION U OrpaHMYEHHON QYHKIUI O€CKOHEYHO OOJIBIIONN
byHKIIEH?
19. SIBnsercs nu yacTHOEe OECKOHEYHO MaJIbIX (PYHKLNI OECKOHEYHO MaJlol (pyHKIHEeH?
20. IlpuBect mpuMep IBYX pa3pbIBHBIX B Touke Xo pyHkuumit f(X) u g(X), Takux, 4TO UX cCymMma
OyzeT HenpepbIBHOM B TOUKE Xo.
21. TlpuBecty mpUMeEp IBYX pa3pbiBHBIX B Touke Xo QyHkmmid f(X) m g(X), Takux, 4ro wux
npousBeieHue OyneT GpyHKuueH, HempepbIBHON B TOUKE Xo.
22. ®yuxuuun p(X) u K(x) pa3psiBHBI B TOUKE Xo, f(X) = p(X) + k(X). MoXHO 11 yTBepKIaTh, 4TO
¢ynkuus f(X) paspsiBHa B TOUKE Xo?
23. dynknus P(X) HempepbiBHA B TOYKe Xo, pyHKIms K(X) B Heil paspeiBHa, f(X) = p(X) + K(X).
MoskHO 11 yTBepKaaTh, uto GyHkiwms f(X) paspbiBHA B TOUKE Xo?
24. TlpuBectu npuMep YHKINHU, HENPEPHIBHOW U HEOTPAHWYCHHOW Ha TAaHHOM HHTEpBAJIe.
25. IlpuBect npuMep QyHKIUH, 3aJaHHOI Ha OTPE3KEe U HEOrPaHUUYEHHON Ha TOM OTpPE3Ke.

3agaum 11 CaMOCTOATEIbHOM PadoThI O pa3jelry
1. C momompio MeToa MaTeMaTHYECKOW MHAYKIIMH JOKA3aTh, YTO ISl JTIOOOTO HATYypajIbHOTO N
CIIpaBEeUIMBHI CIEAYIONINE YTBEPKIACHUS:

a) 1+3+5+...+(2n-1)=n?;
6) P+2°+3 +..+n°=(1+2+3+..+n);
B) 7" + 5 nenutcs Ha 6 Ge3 ocTaTKa.

2. OnpenenmuTh 00JIACTH CYIIECTBOBAHUS M MHOXECTBA 3HAUCHUH CIICIYIOIINX (PYHKITHIA:

a) y=+v2+x-x%;6) y=In(l—2cosx); B) y =arccos(2sin x); r) y =arcsin(Inx); o) y =(-1)".



3. Ionw3ysich onpeneneHueM Mpeesna Mmociae0BaTeIbHOCTH, J0Ka3aTh, YTO n@;oo On = a, ecnu:

_aH8 - 2k = -1
N 4-3n 3

n
Vkasars nHomep N .

a) X

4. Haiit mpesien mocaea0BaTeIbHOCTH

3 sann2
) i TP 6) i (Ve 2 V),
N=% " 100n“ +5n =0
» fim L7234 124224324 .4+n?
n—o0 " n—w 3 '
m/n2+1 n
4 4
(n— 11
o) lim @n+1 —(n 1)4;e) lim —+ +...+i.

n—)oo\/ﬁ vn+1 \/%

=% on+1)% + (h-1)
5. Ucnone3ys (& - O) onpeneneHue npeaena GyHKIUN B TOUKE, TOKA3aTh, 4TO:

a) lim (3x-2)=-2;6) lim 6% =9;8) lim %=l.yxa3an, 5(9).
X -0 0—3 Xx—>586 5

6. Haiitu mpenen pyHxmm:

. x2—4 . 1-+/cosx . X -Sin 3x . x—sin3x
a) ~I|m2 3 5 ; 0) JlmO—Z;B) Jlmo—;r) lim —2;
ey xS 4 x=2 0= X 0-Y1— cos4x 5—% cos” x

53 Jim
x—10 1+ X sin 4x 00 sinax

_ 7
(x4 )8 _(1+5x\x _ In2(1+7x) Alex+x? -1
m Jim | —— ;e) lim ;oK) Jim ————; :
X—0 X— 0—0

7. UccnenoBath (YHKINIO HA HETIPEPHIBHOCTb:
1
X+1 X 1 1-cos? x tox .
a) f(x)=e :6) f(x)= 5 :B) f(x)= ;T) f(X)=—2;z[) f(x)=—";
X~ —4 In|x| X X
YCTaHOBHTb XapaKTep pa3phIBa.

2) Paznen 2. In¢pepennnanbHoe ncuncienne GyHKIMil 0HOI mepeMeHHOi

Tema 6. Jugpgpepenyupyemoie gynrxyuu.
C TeMoif MO)XKHO O3HAKOMHTHCSI B CICAYIOIINX UCTOUYHUKAX

1. 3opuy, B.A. Maremarudeckuii ananau3 : yaeOHuk aisa yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 182-200 ytenue Teopuu, C. 200-201 pemenue 3anaq; C. 201-221 yrenue
teopun, C. 221 pemenue 3aaad.

2. lemunioBuy, b.I1. COOpHHK 3a7a4 M ylnpakHEHUI 1O MaTeMaTHYeCKOMY aHAIW3y : yueOHOe
nocooue s By3oB / B.I1. Jlemumouda. — M. : Hayka, 1990. — 624 ¢. — ISBN 5-02-014505-X:
C. 96-97 urenue teopun, C. 98-114 pemenue 3anay; C. 114-115 urenue teopun, C. 115-116
pemenne 3anad; C. 117 urenne teopun, C. 117-120 pemrenue 3amayq; C. 120-121 yrenue Teopuw,
C. 121-124 pemenue 3anay; C. 124125 urenue teopun, C. 125-134 pemenue 3a1au.
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3. llTpayc, JI.A. dubdepenuupoBanue u wuccienoBanue (QyHKIUN : y4eOHO-METOIUYECCKHE
ykazanus / JL.A. Utpayc, NU.B. bapunoa. — YawsHoBck : Yal'V, 2010. — 30 c¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/223: C. 4-14 perienue 3aaad.

Tema 7. Ocnognble meopemvl OuppepeHyuanIbHo20 UCUUCTIEHUS.

C TeMOif MO)XKHO 03HAKOMHTHCSI B CIICAYIOIINX UCTOYHUKAX

1. 3opuy, B.A. Maremarudeckuii ananu3 : yaeOHuK a1 yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 221-239 urenue Teopuu, C. 239-242 pemenue 3agaq; C. 256-258 urenue
TEOPHH.

2. lemunouy, b.I1. COopHUK 3a1a4 ¥ YOpaKHEHUW MO MATEMaTHYCCKOMY aHAIU3Y . yueOHOe
nocobue s By30B / B.II. lemunoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 134 grenmne teopuu, C. 134-140 pemenue 3amau; C. 147-148 grenune teopum, C. 148-151
pemenue 3ana4; C. 151-152 yrenue teopun, C. 152—-156 pemenue 3amay.

Tema 8. Hccreoosanue ¢hynxyuil ¢ nomowvio npouzeoonsix. [locmpoenue epaguxa gyukyuu.

C TeMOil MOKHO 03HAKOMHTHCSI B CIICAYIONINX HCTOYHUKAX:

1. 3opuu, B.A. Martemarudeckuii aHnanm3 : yaeOHUK 1 yH-TOB. Y. 1/ B.A. 30puu. — M. : Hayka,
1981. — 544 c.: C. 242-256, 258-268 urenue Teopuu, C. 268-271 pemenue 3amay.

2. lemunouy, b.I1. COopHUK 3a1a4 ¥ YyIpaKHEHUH MO MATEMaTHYCCKOMY aHAIU3Y . ydeOHOe
noco6ue s By3oB / B.IL. [lemumosuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 140 yrenue teopun, C. 140-144 pemenne 3anay; C. 144 urenue teopun, C. 144—-146 pemenue
3anmay; C. 156-157 urenue teopun, C. 157-161 pemenue 3aga4; C. 161 yrenue teopun, C. 161—
167 pemenue 3aaay.

3. lrpayc, JLA. IuddepeniupoBanue u wuccienoBanve (QyHKIUNA : ydeOHO-METOAMYECKUE
ykazanus / JL.A. Urtpayc, N.B. bapunoa. — Yaesuock : Yal'V, 2010. — 27 c¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/223: C. 14-28 pemenue 3a1ay.

KoHTpoJsbHbIe BONIPOCHI 110 pa3aesy
1. SIBnsieTcst U CyIIeCTBOBAaHUE MPOU3BOIHON HEOOXOIUMBIM YCIOBHEM TUDPEpeHITPYEMOCTH
byHKIIUN?
2. SIBnsiercst M CyIIECTBOBaHWE TPOM3BOJHON JIOCTaTOYHBIM YCIOBHEM AU PEpEeHIMPYEMOCTH
byHKIIUN?
3. ChopmynupyiiTe HEOOXOAMMOE M IOCTATOYHOE YCIOBHE TUPPEPCHIIMPYSMOCTH (PYHKITHH.
4. SIpnsiercs M HENPEPbIBHOCTD (PYHKIIMM HEOOXOAUMBIM yCIOBHEM ee TU(depeHIIMpyeMOCTH?
5. SIBnsieTcst T HEMPEPHIBHOCTH (DYHKIIUU TOCTATOYHBIM YCIOBHEM ee auddepeHiupyemMoctu?
6. IlpuBeaute npumeps! GyHKUUH, MU depeHIpyeMbIX U He AU depeHInpyeMbIX B TOUKE.
7. ChopmymnupoBath Teopembl Depma, Posis u Jlarpanka o KOHEUHOM MIPUPAILICHUH.
8. ®ynkuus auddepeHurpyemMa Ha HPOMEXKYTKE M MOHOTOHHA. UTO MOXHO cKas3aTb O ee
IPOU3BOIHON?
9. ®yHKIMS MMEET Ha OTpe3Ke MOJOKUTEIbHYIO MPOM3BOAHYI0. UTO MOXHO cKa3aTb O ee
MOHOTOHHOCTH?
10. ®yHKIMSA CTPOro MOHOTOHHA Ha OTpe3ke. MOXKET JHM ee MPOM3BOJHAs Ha 3TOM OTpe3Ke
oOpariaTbCsi B HOJIb?
11. Moxer nu (pyHKIHS B TOUKE dKCTpeMyMa ObITh HenuddepeHpyeMoii?
12. Tlycth GyHKIHSA B TOUKE Xo MIMEET MUHUMYM. BepHO 1, 9TO ee mpon3BOIHAS B 3TOW TOUKE
paBHa HYIIO?
13. Ilycth pyHKIMSA B TOUKE Xo IMEET MUHIUMYM. BepHo 1u, uro oHa quddepeHnnpyema B 3TOi
TOoukKe?
14. Ilyctp dyHKIUSA B TOUKE X9 UMEET MUHUMYM. BepHo 11, 4TO eciiu OHa HemnpepbiBHA B 3TOM
TOYKE, TO €€ IPOU3BOJHAS B 3TON TOUYKE paBHA HYJO?
15. IlycTtp pyHKIIMA B TOUKE Xo UMEET MUHUMYM. BepHo i1, uTo eciu oHa AuddepeHuupyema B
9TON TOUKE, TO €€ MPOU3BOIHAS B TOW TOUKE paBHA HYIIO?
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3agaum 11l CAaMOCTOSITEJILHOM PadoThI 1O pa3jaeiy
1. TTonp3ysich onpeaeneHreM, BBIYUCIUTD TPOU3BOIHBIC CIECAYIOMNX (PYHKIHUIL:

a) 6=3x+5;0) y:62—4x+3;B) O:Q/;;r) 0=X /In(1+x2).

2. Haiitu npou3BOIHBIC CISAYIOMMX (PYHKITUI:
2

) é:ﬁ(x5+&—2);6) 6=t%(rx-2)im 6=5 ;n) 6=eX;

) x2—x+2 i 1-+/x i 1-x , 2
H)o:s—;e)o:cos ;oK) 6=In [—;3) 0=In| —— |;
x> 44 1++/x 1+ X X+2

) y = (sin 7%)*" (3x _5); K) y =(tgsin x)ln(3X+ 2).

3. Beraucautb npubInKEHHO C IIOMOILBIO TPOU3BOIHOM:
a) arcsin0.591; 6) Y121 : B) sin 29% 1) 24 .

4. Haiitu npezensl, ucnoinb3ys npasuiio Jlonurans:

2 V3
. In(2x +1j _ x+1+In(x+1)-1 _ 1_COS(2_X)
a) lim —2;6) Jim ;B) lim — 5
R 00 3x x—% (7 -2x)
In[l—x2)+5x2
lim
r) 0—0 2

X

5. Uccnenosarh MeTonaMu qudepeHInaIbHOr0 HCYUCIEHUS JaHHbIe QYHKIUU U TIOCTPOUTH UX
rpaduxu:

2 3
X~ —2x+3 X (x-2)
a) f(x)=—,06) f(x)= ;B) f(X)=—/——"—;
) X+2 ) 1+ x)1-x)? ) X2 _4x 12
2
F) f(x):M
X~ +2x+1

3) Paznen 3. UHTerpanbHoe ucuMciaeHne GyHKIMI 0HOI nepeMeHHOi

Tema 9. [lepsoobpasnvie u neonpedeneHHvlll UHMeEZPAI.

C Temoit MO)KHO 03HAaKOMHTHCS B CIISIYIOIINX HCTOYHUKAX:

1. 3opuu, B.A. Maremarnueckuii ananus : yueOHuk /i yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 313-329 urenwne teopuu, C. 330-334 penrenue 3a1ad.

2. lemunioBuy, b.I1. COopHMK 3a1a4 M yNpakHEHUH 10 MaTeMaTU4ecKOMY aHalU3y . yueOHOe
nocooue s By3oB / B.IL. Jlemumouda. — M. : Hayka, 1990. — 624 ¢. — ISBN 5-02-014505-X:
C. 172—-173 urenue teopun, C. 173-203 perienue 3a1ad.

Tema 10. Onpeoenennviii unmezpan Pumana.

C Temoit MO)KHO 03HAaKOMHTHCS B CIISIYIOIINX NCTOYHUKAX:

1. 3opuu, B.A. Maremarnueckuii ananus : yueOHuk /i yH-ToB. U. 1/ B.A. opuu. — M. : Hayka,
8



1981. — 544 c.: C. 335-348 urenne teopun, C. 352-353 pemenue 3amay; C. 353-363 urenue
teopun, C. 363364 pemenue 3aaay; C. 365-376 urenue reopuu, C. 376—379 pemienue 3ana4.

2. Nemunosu4, b.I1. COopHUK 3ama4 ¥ yNpaXHEHWH MO MAaTEeMAaTHYECKOMY aHau3y . yueOHOe
noco6ue s By3oB / B.IL. JlemumoBua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 204-205 ugrenue Teopun, C. 205-208 pemenue 3anaq; C. 208-209 urenune Teopuu, C. 209—
219 pemenue 3anau; C. 219-220 urenue teopuu, C. 220-223 pemenue 3anay; C. 244 ureHue
teopun, C. 244-245 penienne 3a1ad.

Tema 11. /[nuna u mepa yucnogvix nooOMHodiCeCMS.

C TeMOif MO)XKHO 03HAKOMHTHCSI B CIICAYIOIINX UCTOYHUKAX

1. 3opuy, B.A. Maremarudeckuii ananus : yaeOHuK a1 yH-ToB. Y. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 348-351 urenue teopuu, C. 352 pemenue 3aaad.

Tema 12. ['eomempuueckue npunosscenus unmezpana.

C TeMol MO)KHO 03HAKOMHTBCS B CICIYIOIIUX UCTOYHUKAX

1. 3opuu, B.A. Maremarudeckuii ananm3 : yaeOHuK 1 yH-ToB. Y. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 379-395 urenue teopuu, C. 395-396 pemrenue 3anad.

2. lemunoBud, b.I1. COOpHHK 3a7a4 M yIpaKHEHUH M0 MAaTeMaTHYECKOMY aHAIIM3Y . yueOHOe
nocooue s By3oB / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 230-231 urenue teopun, C. 231-234 pemenue 3anay; C. 234 yrenue teopuu, C. 234-236
pemenne 3amaq; C. 236 urenue teopum, C. 236-238 pemenue 3amay; C. 239 yreHune Teopuw,
C. 239-240 pemenue 3anay; C. 240 urenue Teopun, C. 240-244 peuienue 3aaay.

Tema 13. Hecoocmeennwvie unmezpaul.

C Temoi MO’)KHO 03HAaKOMHTBCS B CICAYIOIIUX UCTOYHHUKAX:

1. 3opuu, B.A. MaremaTtnueckuii ananus : yueOHuk /i yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 396409 urenue teopuu, C. 409—411 penrenue 3anay.

2. lemunioBuy, b.I1. COopHMK 3a7a4 M ynpakHEHUI MO MaTeMaTHMYeCKOMY aHau3y . yueOHoe
nocooue st By3oB / B.IL. Jlemumouda. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 223-224 yrenue teopun, C. 224-230 peuienue 3aaa4.

KonTpoabHbie Bonpockl no pasaesy
1. ChopmynupoBaTh omnpeneneHue nepBoodpazHoi (GyHKIMM, HEONpPENeIeHHOro MHTerpaga u
OIpENIETICHHOr0 HTerpaia Pumana.
2. IlepeunciuTh U JOKa3aTh OCHOBHBIE CBOICTBA HEOIPEIEIIEHHOIO HHTErpaa.
3. loxazaTthk pOpMyIly HHTETPHPOBAHUS TI0 YACTSIM JUTSI OTPEICTICHHOTO HHTerpaia Pumana.
4. laTh orpeJieIeHue YUCIOBBIX MHOKECTB HYJIEBOU JUIMHBI, HYJIEBO MEpBHI.
5. ChopmynmpoBath, B KAaKUX T€OMETPUIECKHUX 3a7adax MPUMEHSETCS ONpeIeIeHHBI HHTETPal
Pumana, Beimucats GopMyIibl.
6. JlaTb onpeseneHrne HECOOCTBEHHOI'O HHTETpaia EPBOro U BTOPOTO poja.
7. IlpuBecTn mpuMep HeNpepbIBHOHM Ha syue [1; +0) QyHKIMHU, A7 KOTOPOH HECOOCTBEHHBIH
MHTETpaJl Ha 3TOM MPOMEKYTKE a) CXOIUTCS; 0) pacXxoIuTCs.
8. [IpuBecTn mnpuUMep HEOTrpaHMYCHHOW B monymHTepBase [1;D) ¢yHkummM, ams KOTOPOI
HECOOCTBEHHBI MHTETpal Ha 3TOM MPOMEXKYTKE a) CXOIUTCs; ) pacXxoauTCs.
9. Chopmynuposats kpurepuii Kommm cxonumMocT HecOOCTBEHHBIX HHTETPAJIOB.
10. Chopmymuposats npu3Haku Adens u Jupuxiie cXoIUMOCTH HeCOOCTBEHHBIX HHTETPAJIOB.



3agaum 11l CAaMOCTOSITEJILHOM PadoThI 1O pa3aeiy
1. HaliTu Heonpe1elIeHHbIE UHTErPaJIbl:

dx VIn*x sin x dx
; 0 —
2 I5\/;—X ) '[ X ®) '[cosx\/cos X

1), . xln(x+\/1+x )
x) jxln(l+;}dx, 3) I m dx.

2. HaiiTu onpenencHHble I/IHTerpanLI Pumana:

- ° 4 1 Jx In2 27
a) {—%;6) {ﬁm _[ x+1;r) !%—XB 1) Ixe Xdx; e) Ix cos xdXx.

' T) J.eﬂdx; 1) J'xlolnxdx; e) J'sin(ln x)dx ;

3. OTBETUTH HA CJIEAYIOLINE BOIPOCHI:

a) MOJKET JI PAaBHATHCS HYJIO0 MEpa MHOKECTBA, KOTOPOE COJEPKHT XOTs ObI O/IHY BHYTPEHHIOIO
TOYKY?

0) MoxHO Ji Ha oTpe3ke [-1 ; 1] moCTpOuTh 3aMKHYTOE MHOXKECTBO, MEpPa KOTOPOTO paBHA JBYM,
HO KOTOPOE OTJIMYHO OT Bcero orpeska [-1; 1]?

B) BEPHO JIM, YTO 00bEeIUHEHHE (IIEPECEUEHHE) JIF000r0 YKcia U3MEPUMbBIX MHOXKECTB SIBIISIETCS
U3MEPUMBIM MHOXECTBOM?

Jist KaXX10T0 IMyHKTa PUBECTH MTPUMEPHI.

4. BBIYUCIHTD TUIOIIAb GUIYPHI, OTPAHHIECHHOMN JIMHUAMU:
a) y=x%,x=y2%,6) y=2x—x%,x+y=0;B) y=+/X,y=6-X, y=0;
r) y=-x>-2x+3 x*-1.

5. Haiiti 06beMblI TeJ1, OrpaHUYEHHBIX CIIEIYIOIIMMH TOBEPXHOCTSIMH

2 .2 2 2 2 2 .2
a) L +_y :1,222)(,2:0;6) L +—y +—Z =1;B) X +y—:1,0<z<a.
2 .2 2 .2 2 2
a‘ b a a‘ b° ¢ a‘ z

6. HaiiTi HecoOCTBEHHBIC MHTETPAITBI TIEPBOTO U BTOPOTO POJIA:
1 4

dx T dx cos xdx

2
B)len x' -[x G 4x+5° 01/3|n2X'

a) J.xe 4dx 6)j

o I 2x+1dx

\/X + X—

4) Pa3nen 4. Paabi

Tema 14. Yucnosvie psovl.

C TemMoit MO’)KHO 03HAaKOMUTBCS B CIEIYIOIUX UCTOYHUKAX:

1. 3opuy, B.A. Maremarudeckuii ananu3 : yaeOHuk aiis yH-ToB. U. 1/ B.A. 3opuu. — M. : Hayka,
1981. — 544 c.: C. 104—114 urenue teopun, C. 116117 pemenue 3aaa4.

2. lemuouy, b.I1. COopHUK 3a1a4 ¥ YIpaKHEHUW MO MAaTeMaTHYCCKOMY aHAIM3Y . ydeOHOe
nocob6ue s By3oB / B.IL. Jlemumosua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 246247 urenue teopun, C. 247-259 pemenwne 3aaa4; C. 259-260 urenne Teopun, C. 260—267
pewenue 3anay; C. 267 urenue teopun, C. 267-268 pemenue 3ana4; C. 300-301 yrenue Teopum,

C. 301-306 pemenue 3amau; C. 307-308 urenne Teopun, C. 308—314 pemenue 3a1ad.
10



Tema 15. @ynxyuonanvhvie nociedos8amenbHOCMu U psobl.

C TeMoif MOXHO 03HAKOMHTHCSI B CIICAYIOIINX UCTOYHUKAX

1. 3opuy, B.A. Marematuueckuii ananus : yaeOHUK ais1 yH-ToB. Y. 2 / B.A. 3opuu. — M. : Hayka,
1984. — 640 c.: C. 355-363 urenue Teopun, C. 363 pemenue 3agaq; C. 363372 urenue Teopum,
C. 373 pemienne 3anayq; C. 373-387 urenue teopuu, C. 387-390 pemenue 3amay.

2. lemunoBud, b.I1. COopHUK 3a1a4 ¥ YOpaKHEHUW MO MATEMaTHYCCKOMY aHAIM3Y . yueOHOe
nocobue s By30B / B.II. lemunoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 268-270 urenue teopuu, C. 270-281 pemenue 3anay; C. 281-283 urenne reopun, C. 283-294
peleHue 3aau.

Tema 16. Psaovi Dypoe.

C TeMoif MO)XKHO 03HAKOMHTHCSI B CIICAYIOIINX UCTOYHUKAX

1. 3opuy, B.A. Marematuueckuii ananus : yaeOHuK ais1 yH-ToB. Y. 2 / B.A. 3opuu. — M. : Hayka,
1984. — 640 c.: C. 488-510 urenne Teopuu, C. 510-515 pemenne 3amau; C.515-542 urenue
teopun, C. 542-550 pemenune 3anay; C. 551-577 urenue teopuu, C. 577-583 pemienue 3anay.

2. lemunoud, b.I1. COopHUK 3a1a4 ¥ YIpaKHEHUW MO MATEMaTHYCCKOMY aHAIM3Y . ydeOHOe
nocooue s By3oB / B.IL. Jlemumoua. — M. : Hayka, 1990. — 624 c. — ISBN 5-02-014505-X:
C. 294-295 urenue teopuu, C. 295-300 pemnienue 3aaau.

KonTtpoJsbHbie BONIPOCHI 110 pa3ieny
1. JlaTp onpeneneHue YUCIOBOrO PsAd, YACTUYHONM CYMMBI YMCIIOBOTO Psiid, CyMMBI YHCIIOBOTO
psina, 3HAKOIIOJIOKHUTEIBHOTO PsAlia, 3HAKOYEPELYIOLIErocs psaaa.
2. IIpuBecTy IpUMEPHI CXOAAIIMXCS U PACXOAAIIUXCS YUCIOBBIX PSIIOB.
3. CchopmynupoBath 10CTaTOYHBIEC TIPU3HAKHA CXOAMMOCTH PSAOB C MOJOKUTESIBHBIMU WICHAMU:
npusHak JlanamOepa, npuzHaku Komm.
4. CchopmynupoBath nmpu3Hak JIeHOHMIIA CXOANMOCTH 3HAKOUYEPEAYIOIINUXCSI PSI/IOB.
5. Jlath onpezaeneHyre abCOMOTHON M YCIOBHOM CXOJJMMOCTH YHCIIOBBIX PSAIOB.
6. laTh onpeneneHne HyHKIIMOHAIBLHOTO PsiZia, €0 TOTOYSYHOW U pAaBHOMEPHOM CXOJMMOCTH.
7. JlaTh onpezieNIeHHe CTETIEHHOT0 psJia, paJuyca CXOIUMOCTH, HHTEpPBaJla CXOIUMOCTH, 001aCTH
CXOJUMOCTH.
8. [lath ompezeneHne KyCOUHO-MOHOTOHHOI Ha [8; b] dyHKImu, neproanueckoii GyHKIUY, psiaa
®ypsbe, narerpana Oypee.

3amaum 1015l CAaMOCTOATEIbLHOM padoThI 1O pa3aeny
1. Haiitn cyMMy YUCIIOBOIO pfma:

a)i (n+1)’ 6)i(Bn 2)3n+1)’ )Z( j = 2n1 ’H) z( o g(_zn

o0

x) S (Vn+2-2/n+1+n)

n=1

2. WccitienoBath YUCIIOBBIC PSAIABI HA CXOJIUMOCTb:

)in(nJr . 6) ZS {\/n +2n— n} >

)Zlnn Z_ll\/_smn'n)z\/_smn e)nzlln”l;
= n -1 N 7 . (1
K) Zﬁ, 3) ZS_n(n j ;) Z(nn_-;)lSII’](B—nj

n=1 n n=2
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3. Haiiti 06macTi CXOAMMOCTH CTETICHHBIX PSIJIOB:

a)il(HS)n?@i(x_z)n;B) ii;r)i(—xl)” ?ﬂ)i(n_x)n

nS n=1 % n:ZInn =1 Nn: 12 \/ﬁ

4. Paznoxuts B psijg Dypwe nepuoauueckyro Gynkimio Y = f (X), aHaIuTHYECKOE BhIPAXKEHUE
KOTOPOM 33/1aHO HAa MPOMEKYTKE JUIMHOM, PAaBHOMU MIEPUOAY:

—2,Xe[—7z;0)
1,xel0;7)

0,xel[-7z;0)
x+1 xe[0; 7)

1-2x,xe[-7;0).

+®) f(x)z{Z,Xe[O;ﬂ)

) 100 0 1~

r) f(x)=|x mpn xe[-1;1).
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