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1. Henu ocBOeHMS IV CHUTITTHHBI

[ensimu ocBoeHUS AUCUMILTUHBL (MOayIs) «[IpakTuKkym Mo MareMaTH4ecKOMY aHAJIU3Y» SBISIOTCS
U3Y4YEHHUE CTYyJIEHTAaMH METOJOB pELICHUS THUIOBBIX 337ad MaTeMaTHYECKOI'0 aHajiu3a U €ro
npuiokeHuid. B mpouecce m3ydeHusi Kypca CTYIEHTBHI y4yaTcsl BBIUMCIATH Hpenenbl QyHKUUN U
MOCIIEI0OBATEIPHOCTEH, MPUMEHSATh TPOU3BOAHYIO I HCCICIOBAaHUS (YHKIMH, BBIYUCIATH
HEOolpe/eNieHHbIE U  OMNpEeJCNIeHHble HMHTErpajbl, HECOOCTBEHHbIE HWHTErpaibl, HHTETPAJIBI,
3aBUCAIIME OT MapaMeTpa, KpaTHble, KPUBOJIUHEHHBIE U MOBEPXHOCTHBIE MHTETPaJIbl, UCCIEAOBATh
YHCIIOBBIE U (DYHKIIMOHAIBbHBIE pAlbl. B Kypce paccMaTpuBaroOTCs MPHIIOKEHUS MaTeMaTHYEeCKOIro
aHaJIM3a B IpYr'UX pas3zesiax MaTeMaTHKU U B IPYTUX HayKax.

2. MecTO AMCUHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucnunuaa «[IpakTHKyM MO MaTreMaTH4ecKOMYy aHAIM3y» H3ydaeTcsl Ha MPOTSDKEHWH HEepBBIX
TPEX CEeMECTPOB M OTHOCHUTCS K OOs3aT€IbHOM YacTH O0Opa3oBaTeNbHOW IMPOrpamMMbl. 3HAHHUS,
NOJTyYeHHbIE IPU H3YYCHWH Kypca, HEOOXOOMMBI JUIS HW3YYCHHs TaKUX JWCHMIUIMH Kak
muddepeHaIbHbple  ypaBHEHUsS,, KOMIUIEKCHBIA aHaiuu3, (YHKUMOHAIBHBIM aHaIN3, TEOPHS
BEPOSATHOCTEH M MaTeMaTH4YecKasi CTaTUCTHKA U JIp.

3. IlllanupyemMble pe3yabTaThbl 00y4eHHMs MO JUCHMILIMHE, COOTHECEHHbIe ¢ IUVIAHMPYEMbIMH
pe3yJbTaTaMHU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Tponecc n3yueHust JUCUUIUIMHBI HAIPaBJieH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus cieayrolux 3HaHuH, yMEHUI, HABBIKOB U
(w1n) ombITa NEATEITBHOCTH:

Dopmupyemas
KOMIeTeHIHs
(xkoa u opMyJIHpPOBKA)

HNaankaTop 10CTHKEHUSA
KOMIIeTeHIN U
(xox M popMyJIHpPOBKA)

Ilepeyenn
IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

Oo6wenpodeccuonajbHble KOMIETCHIIUN

OIIK-1

Cnoco0OeH nIpUMEeHATh
byHIaMeHTaIbHBIC
3HAHMUS, TTOJTyYCHHBIC B
obnactu
MaTEeMaTHYECKUX U
(WJIM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh
UX B

NJa-OIK-1.1
Ob6nagaeT OCHOBHBIMU
(yH1aMeHTaJIbHBIMU
3HaHUSAMH B 00JaCcTH
MaTeMaTHKH U ee
MPUIIOKEHUH, UMEeT
MIPEJICTABICHUS O
crnienupuke ux
UCIOJIb30BAHUS B

3HaThb:

- OCHOBHBIC ITOHATHUA MAaTCMATHYCCKOT' O
aHaIn3a;

- OCHOBHBIC TGOpeMI)I MATEMATHUYCCKOT O
aHaimu3a.

YMmeThb:

- pemaTL TUITOBBIC 3a1a4U (BI:ILII/ICJ'IGHI/IG
MpPEeNIOB, BEIUUCIECHNUE MPOU3BOIHBIX,
BBIYUCJIICHHUC I/IHTGFpaJIOB, CYMMI/IpOBaHI/Ie

npodeccuoHanbHOM npogeccuoHaIbHON PSUIOB U Ip.);
JeSITebHOCTH JeSITeTbHOCTH
3HaTh:
NI-OINK-1.2 - 001acTH MPUMEHEHHS METOJIOB K
VMeer NPUKJIaJHBIM 3aja4aM;
KBaJIU(UIIMPOBAHHO
6 Ymers:
OTIpeNieNATh 001aCTh
- OTIpe/IETISITh, KaKie MMEHHO METOTBI
(byHIaMEeHTaIbHBIX

3HaHHI>i, OTHOCAIIHNXCA K
MOCTaBJICHHOM 3a7aue

MaTeMaTHYeCKOT0 aHAJIN3a MPUMEHUMBI K
JTAHHOW KOHKPETHOW MPUKJIATHOMN 3a/1aue
(BBIUMCIIEHUS TII0INA/IeH, 00BEMOB,
OTBICKaHUS IKCTPEMYMOB (DYHKIIHMH OJTHOM
Y MHOTHUX MEPEMEHHBIX U T.1I.).




HNO-OIIK-1.3

HMmMeeT HaBBIKH
AHATTMTUYECKOMN pabOTHI,
CBSI3aHHOM C
MPUMEHEHUEM
(dhyHIaMEHTATBHBIX
3HaHUH Ha IPAKTUKE

3HaTh:

- BOBMOX>XXHOCTHAU HpI/IMeHeHI/ISI MECTOI0B
MaTEeMaTH4YECKOT0 aHaJIn3a JIJIsl PEIICHMS
HpI/IKJIaI[HBIX 3a4a4.

YMmerh:

- pemaTh ¢ TOMOIIBIO METOJIOB
MaTeMaTUYECKOr0 aHaJIW3a MPUKIIaIHbIC
3a/1auy (BBIYMUCIICHUE TIOMAIEH,
00BEMOB, OTBICKAaHHE IKCTPEMYMOB
(OYHKIIMH OJTHOW ¥ MHOTHX IIEPEMEHHBIX U
T.J.).

- HHTEPIIPETUPOBATH PEIICHUS
MaTeMaTUYeCKUX 3a/7a4 B TEPMUHAX
paccMaTpuBaeMou IPEAMETHOM 00JIaCTH.

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUIINHBI

OO01mast TpyA0€MKOCTh TUCIUTUINHBI COCTABISICT 9 3a4eTHRIX equHul, 324 akaj. Jaca.

Ne Tembl (pa3nesnl) Buabl yueOHbIX 3aHATHIH, DopMbI TEKYLIEr0
n/n JMCIHILTHHBI, BKJII0Yasl CAMOCTOSITeJIbHYIO KOHTPOJISI yCIIeBaeMOCTH
UX co/IepiKaHue padoTy CTY/AEHTOB,
H UX TPYA0EMKOCTh ®opma NpoOMeKYTOUHOM
(B akageMHU4eCKHUX 4acax) arrecTaluu
g KoHTakTHas pa6ora (no cemecmpam)
= o |8
3 o | 2| 5|2, E ®opmbi D0 u JIOT
= =l 2| g% 2 g (npu nanuvuu)
H
S| | E| £|252%
= g g £|55l¢E
Bl | B|EF|E
<
1 |Teopus npenenon 1 20 2 10 KonposHrie padoret
P TpeA Nol, Ne2, No3
2 |[ITpousBosHas GyHKIUU 1 20 2 10
UccnenoBanue GpyHkumii ¢ KonTponbhas padbora
3 1 24 4 10
ITOMOUIBI0 TPOU3BOJHBIX Ne 4
03| 57 3ager
n al
TOro 3a 1 cemectp 64 8 103357
108 yacos
4 Heonpenenennslii 2 20 2 10 KonTtponbHas pabora
MHTErpal Ne 5
. K
5 |OnpeneneHHbli uHTErpan | 2 20 2 10 OHTP Onﬁfgﬂ pabora
6 Yucnossle u 2 24 4 10 KouTposabHbie paboThl
(YHKIIMOHAJIBHBIE PSI/IbI Ne 7, Ne 8, Ne 9
03| 57 3ager
n a?2
TOrO0 3a 2 cemecTp 64 8 103357
108 yacos
n
7 [Ipoctpancteo R" u pynkumn 3 10 1 5
MHOT'UX IEPEMEHHBIX




Juddepennumansaoe
UCUHCIICHUE DYHKIIMI 3 20 2 10
MHOTHX TTePEeMEHHBIX

KonTtponsHas pabora
Ne 10

HuTerpanbHOe UCUHCICHHUE
P KonTtponbHbie paboTh

(yHKIMIT MHOTHX 3 34 5 15 Ne 11, Ne 12
TIICPEMECHHBIX

03] 57 3auer
Bcero 3a 3 cemectp 64 8 (03| 357
108 yacos
NUTOro 192 24 1091071

1.

Conep:xaHue pa3iesioB JUCHUTIIHHBI:

Teopus npenenos.
1.1. Ilpenen uncaoBOM MOCAEAOBATEIBLHOCTH.
1.2. Ilpenen ¢pyHKIUH.

. . . sin X
1.3. [epBerit 3amevarensubli npenen lim —— =1.
x=>0 X

N N : 1Y
1.4. Bropoii 3amevarenbHbiii ipeaen lim (1+ —j =e.

X—>00 X

1.5. CpaBuenue ¢pynkuuid. O-CHMBOJIMKA, SKBUBAJICHTHOCTh. TeopeMa 0 BEIYUCICHUH MIPEJICIIOB
C MIOMOUIbIO SKBUBAJICHTHBIX (YHKLUH.

[Tpou3BonHast GyHKIUH.

2.1. BeruucneHue npor3BOIHBIX.

2.2. 'eoMeTpuYeCKUii CMBICT TIPOU3BOTHOM.

HccnenoBanue (GpyHKIMHA C TOMOIIBIO TPOU3BOAHBIX

3.1. ®opmyna Teitnopa ¢ ocraToyHbIM WieHOM B (hopme Jlarpanxa.

3.2. ®opmyna Teinopa ¢ ocraTouHbIM WieHOM B (hopme Ileano.

3.3. Paznoxenue Qpynkuii mo popmyne Teitnopa.

3.4. BrluncneHnue npeaesnos ¢ NoMolbio ¢popmyisl Teitnopa.

3.5. [IpaBwito Jlonmurans pacKphITHS HEONPEICIICHHOCTEH (CITy4an HEOpeAeICHHOCTEeH BHIa

o2

3.6. DkcTpeMyMbl (PYHKITUH.

3.7. HanbGonpImree 1 HAaMMEHbIIee 3HAYCHUS (DYHKITUU HA OTPE3KeE.

3.8. Brimyxiiocts ¢yHkuuu. Touku neperuoa.

3.9. AcuMnToThI rpaduKa GyHKIUH.

3.10.IToctpoenue rpaduka GpyHKIHH.

HeonpenenenHslit uHTErpa

4.1. HeonpeneneHHbIN HHTETpall. DJ€MEHTapHbIE IPUEMbI HHTETPUPOBAHMSL.

4.2. VInTerpupoBaHue BBIPAKEHHUH, COEPKALIMX PaJUKAIIBL.

4.3. NaTerpupoBanne auddepeHnnansHoro OMHOMAa.

4.4. TloncranoBku Diinepa.

4.5. lnTerpupoBaHue TpUrOHOMETpUYECKUX (PyHKIUHN (YHUBEpCalbHAs TPUTOHOMETpUYECKast
MOJICTAHOBKA, HEKOTOPBIE YACTHBIE CIIyYan).

OnpeneneHHbli HTHTErpal.

5.1. OmpeneneHHbIN HHTETPAI.

5.2. ®opmyna Herotona-JleiiOHmIa.

5.3. 3ameHa nepeMeHHOH B ONpeAeTICHHOM HHTErpale.

5.4. WuTerpupoBaHue MO 4acTsSIM B OIPEIEICHHOM HHTETpaje.




5.5. IlpunoxkeHus onpeaeneHHOro HHTerpaia (IIomalb KpUBOJUHEHHOMN TpaneunH, rmiomaab
KPUBOJIMHEHHOTO CEKTOpa, 00beM Tella BpallleHus, 00beM Teja ¢ U3BECTHOM MIIOIAIbI0
MIOTIEPEYHOT0 CEUCHUS, ITTUHA IYTH KPUBOM, TJIOIA/Ib TOBEPXHOCTH BPAILICHH ).

5.6. HecoOcTBeHHBIC HHTETPAIIBI.

5.7. BpruncneHne HeCOOCTBEHHBIX HHTETPAIIOB.

5.8. IlpusHak cpaBHEHHs CXOIMMOCTH HECOOCTBEHHOTO MHTErpaJa.

5.9. Ilpusnak lupuxie cXo0AUMOCTH HECOOCTBEHHOTO HHTETpaIa.

5.10.TIpusnak Abenst cXOIUMOCTH HECOOCTBEHHOTO HHTETpaa.

6. UYwucnoBsie U GyHKIIMOHATBHBIC PSIIBL.

6.1. Yucnosie psbl.

6.2. Ompenenenue cxonqumocTH. VccrnenoBanue psiioB Ha CXOAUMOCTD 110 OIPEICIICHHIO.

6.3. Kpurepwnii Komm cxonuMocTy 4uciioBoro psija.

6.4. CXoaMMOCTh HEOTPULIATEIBHBIX PSI0B: HHTETPAIbHBIN MPU3HAK.

6.5. CxoaMMOCTbh HEOTPULIATENIBHBIX PSI0B: IPU3HAK CpaBHEHUs (B GopMe HEpaBEHCTBA U B
npenenbHon hopme).

6.6. CxomMMOCTh HEOTPHUIIATEIBLHBIX PsAIOB: pu3HaK JlamambOepa (B popme HepaBEeHCTBA U B
npenenbHon hopme).

6.7. CxoauMOCTh HEOTPULIATENBbHBIX PsA0B: Mpu3Hak Komm (B oopMe HEpaBEeHCTBA U B
npenenbHon hopme).

6.8. 3naxomepemeHHbIe psiibl. [IoHATHS a0COMIOTHOM U YCIIOBHOM CXOJUMOCTH.
3nakouepenyomuecs psabl. [Ipuznak JleliOHna CXOAMMOCTH 3HaKOYEPEAYIOLIEroCs pAa.

Zakbk

6.9. IlpeoOpazoBanue Abens. JleMma 00 olleHKE CyMMBI k=1

S ab,

6.10.[Tpu3nak AGeist CXOQUMOCTH psiia =L .
Z an bn

6.11.IIpu3nak Jlupuxiie CX0AUMOCTH psaa "=

6.12. Creniennoii psa. Paguyc cXoquMOCTH CTENIEHHOTO Psizia.

6.13.Psn Teitnopa.

6.14. DyHKIIMOHAIBHBIE TIOCIIEIOBATENBHOCTH U psiabl. [loToueunas u paBHOMepHas
CXOAMMOCTH (PYHKLIMOHATIBHBIX OCIEI0BATEIBHOCTEH U PS/IOB.

6.15. UnTerpupoBanue u quddepeniupoBanre GyHKITMOHATBHBIX MTOCICIOBATSIIEHOCTEH 1
PsI0B.

6.16. lnddepenupoBanre 1 UHTETPUPOBAHUE CTETICHHOTO PSiIa.

6.17.Psanb1 @ypre. OnpeneneHue kodppuureHToB o Meroay Ditnepa-Dypsbe.

7. TIpocrparctBo R" 1 hyHKIIMH MHOTHX TIEPEMEHHBIX.

n n
7.1. Hpeﬂen noCIacaA0BaTCIbHOCTHU B R .TeopeMa: CXOAUMOCTD ITOCJICIOBATCIbHOCTHU B R
OKBHBAJICHTHA CXOJNMOCTH 1'[0CJ'ICI[OBEITGJ'II)HOCTCfI'KOOP}IHH&T.

7.2. ®ynxuan B R'. Tpenen dpyHKmn B Touke. BoapcieH e NpeIenoB pasiudHbIX THIIOB.
8. uddepenunanbHoe ncuuciaeHne GyHKIUNH MHOTUX ITEPEMEHHBIX.
8.1. BpruncieHne 9acTHBIX MTPOU3BOIHBIX.
8.2. Brruncnenue nuddepennnana GyHKINNA HECKOIBKUX NEPEMEHHBIX.
8.3. T'eoMeTpuyeckne NpUIIOKESHUS IPOU3BOTHON (PYHKIIMM MHOTHX ITEPEMEHHBIX (KacaTeabHast
K IIPSIMOIii, KacaTenbHast IIOCKOCTh K TpaduKy QYyHKIMU ABYX ITEPEMEHHBIX ).
8.4. BprumcneHne IpON3BOIHON MO HAPABJICHUIO. BrIarcienne rpaineHTa.
8.5. ®opmyna Teitnopa 1t GyHKIUI MHOTUX EPEMEHHBIX.
8.6. DxcTpeMyMbl QYHKIMI MHOTHX TIEPEMEHHBIX.
9. HuterpanpHOe HcUMCIeHUE (YHKIIMNA MHOTHX ITEPEMEHHBIX
9.1. UuTerpansl, 3aBUCSIINE OT TapaMeTpa. BrrarcieHne NHTErPaioB ¢ MOMOIIBIO
Qg epeHIIMPOBaHUS U HHTETPUPOBAHUS 110 ITApaMETPy.



9.2. Tamma-ynkuus Ditnepa. bera-dpynkus Ditnepa. [Ipumenenne DiiepoBbIX HHTETPAJIOB.

9.3. /IBoiiHo# mHTEerpaj. Berancienrue 1BORHOTO HHTErpasia (CBEICHUE K TOBTOPHOMY
MHTETPUPOBAHUIO) ISl IPSMOYTOJILHOM M TIPOU3BOJIBHOI 0OacTei.

9.4. [IlpunoxxeHus: IBOMHOTO HHTETpalia (BEIYUCICHUE TIJIOMIA e, MacC U 00BEMOB).

9.5. 3ameHna nmepeMeHHBIX B IBOMHOM uHTerpaje. [lonspHbie u 00001EeHHbIE TOIIPHBIC
KOOpIMHATBHI.

9.6. TpoiiHble 1 MHOTOKpAaTHBIE HHTETPAIbl. 3aMEHa MIEPEMEHHBIX B KPATHOM HMHTETpaie.
Cdepuryeckue v IUIMHAPUIECKHE KOOPIUHATHI.

9.7. HecoOcTBeHHBIE KpaTHbIE HHTETPAJIBI.

9.8. BrruncneHue KPUBOJIUHEHHBIX HHTETPAJIOB 1TO THIIA.

9.9. Brluucnenue KPUBOJIMHEHHBIX HHTETPAIOB 2I0 THIIA.

9.10. ®opmyna I'puHa 1 ee mpuMEHEHHE.

9.11. BeiuucieHue WIOHIAACH C TOMOIIBIO KPUBOJIMHEHHOTO HHTETpasia 2ro TUIa.

9.12. VYcnoBus MOTEHIIMATBHOCTH IM0JIS. BhIUKMCIeHHe HHTErPaIOB OT MOJIHBIX AU¢depeHITnaIoB.

9.13. BeIuncieHHE TUIONIAIA TOBEPXHOCTH.

9.14. BeluncieHHe MOBEPXHOCTHBIX HHTETpaJIOB 1ro TUMa.

9.15. Berruncienue MOBEPXHOCTHBIX HHTETPATIOB 2I'0 THIIA.

9.16. ®opmyna Crokca.

9.17. ®opmymna OcTporpaackoro.

5. OOpa3oBaTe/ibHble TEXHOJIOTHMH, B TOM YHCJ€ TEXHOJOTHH JJIEeKTPOHHOr0 O0y4YeHHs W
AUCTAHIIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJIOIMH, HCIOJIb3yeMble NPH OCYIIEeCTBICHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNIHHE
B nporecce o0y4ueHust UCMIOJIB3YIOTCS CIEAYIONINE 00pa30BaTEIbHBIC TEXHOIOTUH:

IIpakTHYeckoe 3aHsITHE — 3aHIATHE, TOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN U HABBIKOB I10

3aKPEIUICHUIO TTOJTYYeHHBIX Ha JICKIIMW 3HAHHM.

Koncynbranuum — BuI Y4eOHBIX 3aHSATHH, SBISIOUIMIiCS oOAHONM U3 GOpM  KOHTPOIS

CaMOCTOSITENILHOM ~ paboThl  cTyseHTOB. Ha  KOHCymbTamusx 1o Mpockde  CTYACHTOB

paccMaTpuBaIOTCS HauOoJiee CIIOKHBIE MOMEHTBI NPU OCBOCHMHM MarepHalia JUCIHHILTUHBL,

MIpErnoiaBaTelib OTBEYA€T Ha BOMPOCHI CTYACHTOB, KOTOpbIE€ BO3HUKAIOT y HHUX B IIpoIlecce

CaMOCTOSITENILHOM pabOTHI.

6. IlepeyeHb JMIEH3UOHHOTO M (MJIHM) CBOOOAHO PACHPOCTPAHSAEMOI0 TPOrPAMMHOIO
o0ecrieyeHusi, MCMOJIB3YeMOIr0 NPH OCYLIeCTBJIEHMH 00pa30BaTebHOr0 Impolecca I0
AUCHUIINHE

B mnpouecce ocymiectBieHust 00pa3oBaTebHOTO Mpoliecca MO AUCHUIUIMHE HCIONb3YIOTCS: s

dopMHpOBaHUS MaTepHaioB JUIsL TEKYIIEro KOHTPOJs  YCIEBAEMOCTH U IPOBEICHHS

NPOMEXYTOUHOW aTTecTaluu, A7 (HOPMUPOBAHUS METOIUYECKHUX MATE€pPHAJOB IO JUCLHUIUIMHE:

- m3gareabckas cuctema LaTex;

- Adobe Acrobat Reader;

- https://www.wolframcloud.com/

7. IlepeyeHb coBpeMeHHBIX MNpodecCHOHAIbHBIX 043 [JaHHBIX ¥ HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJCHHH 00pa30BaTeJbLHOIO Ipouecca Ino
AUCHHIINHE (MPU HEO0X0IMMOCTH)

- ABTOMaTH3upoBaHHas 6ubnuoreyHo-uHpopmanuonnas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTtn «UHTepHeT» (IpM HEO0OXOAMMOCTH),
PeKoOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHasI JIMTeparypa

1. Kimumos B. C. OxHomMepHbIi MaTemaTudeckuid ananus. Yacte |. Spocmasns, Apl'Y, 2005.
www.lib.uniyar.ac.ru/edocs/iuni/20050293.pdf

2. Kmumos B. C. OnnoMepHbIii MaTemaTudeckuii ananus. Yacte 1. Spocnasis, SApl'Y, 2006.
www.lib.uniyar.ac.ru/edocs/iuni/20060287.pdf

3. Kimumos B. C. MHoromepHsiii MaTematnueckuii aHanmu3. Yacts |. Apocnasis, Spl'Y, 2009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090235.pdf

4. Kmumos B. C. MHoromepusiii MaTeMatnueckuii anaims. Yacts Il. SApocnasis, SApl'Y, 2009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090236.pdf

5. Nemunouu B.I1. COopHUK 3ama4 ¥ yIpakKHEHUH MO MAaTeMAaTHYECKOMY aHaiau3y. M.: m31-Ba
ACT, Actpens, 2015. (u npyrue usganus)

0) 10MOJIHUTE/IbHAS JIUTepaTypa

1. ®uxrenronsil .M. Kypc auddepenunansaoro u unrerpanbHoro ucuucnenus. T.1, 11, 1II. M.:
[TMOMIIL, 1963; CIIb: HeBckuit quanext, 2001, 2002. (u apyrue usgaHus)

2. Kimumos B.C. , Yxanos A.JO. Pemienue 3ajau MaTeMaTH4e€CKOTO aHAIK3a C UCIIOJIb30BAHUEM
KOMIIBIOTEPHON MaTeMaTuku. Spocnasis, 2014.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf

3. Kamenko A.A., [Ipeobpaxenckas M.M. Matemaruueckuii ananus. Y. 1. Spocnasis, 2017.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170202.pdf

4. I'mazkos /I.B., Kamenko A.A., JIutBunoB B.B. IIpakTuky™m 1o KpaTHBIM HHTETpaIaMm.
Spocnasis, 2021.

http://www.lib.uniyar.ac.ru/edocs/iuni/20210204.pdf

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs 1JIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCUUILINHE

- yueOHbIe ayTUTOPUHU AJIS IPOBEJICHHSI TPAKTUUYECKUX 3aHATHH.

- yqe6HHe AyAUTOPUHN JIA MPOBCACHUA I'PYIIIOBLIX U HHAWBHUAYAJIbHBIX KOHCy.]'IBTﬁIIHfI.

ABTOpBI:

[Tpodeccop kadeapst

MaTeMaTHUYeCKOTo aHanus3a, 1.¢.-M.H. B. C. Kimnmos
00IICHOCMb, YUeHas cenets noonucy H.0. ©amunusn

JoueHt kadenpsl

MaTeMaTUYeCKOTo aHalu3a, K.().-M.H. A. 1O. Vxanos
OQ0JIHCHOCI, YUeHAas CIeneHb noonuce U.0. ©amunusn

JoueHt xadenpsl

MaTeMaTUYeCKOTo aHalu3a, K..-M.H. A. A. KameHnko

OQ0JIHCHOCIb, YUeHAas CIeneHb noonuce U.0. ©amunus



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«IIpaKkTHKYM 110 MATEMATHYECKOMY aHAJTU3Y»

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIIUM CTY/IEeHTOB
o AUCHMILIHHE

1. TunoBble KOHTPOJIbHBIC 3aJaHUSI U MUHBIE MaTE€pUalbl, UCIOJIb3YEMbIE B MPOIECCE TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Konrpoasnas pabora Ne 1. Meron maremarrueckoi uuaykimu (MJ1-OITK-1.1)
Bapuanr 1
L l l

—=1-
ifi+1) l+n

i=1

Bapuant 2

_,:Lliil Ka3aTh PABeHCTBO

t

Z ifi+1)= %n(l +n)(2+mn)

i=1

Bapuant 3

_,:Lliil KA3aTh PaAaBEHCTEO

T

Z 1 _E_ 34+ 2n
— i(i+2) 4 2(1+n)2+n)

Bapuant 4

_,:Lliﬁl Ka3aTh PAaBEHCTBO

i

Z i(2i+1) = é:‘:(l +n)(5 +4n)

i=1



Konrpoasnas pabora Ne 2. IIpenen nmocnemnoBatensnoctd (MI-OIMK-1.1, MJI-OIIK-1.2)

Bapuanr 1

1) Haliti sHAUeHHEE BHIDASKEHMS
. nt 4 dym
lim ——
n4oe 1 4m
2) HallTi 3HAYEHHEe BHIPAMKEHHH
i (24+H)* - 16
m—
=0 A4r? o7
3) HaliTi sHAUSHHE BRIPAMKEH
. e
lim —
=0 Tr=

— D3 T

1) JlokasaTe paBeHCTBO, HCNOILIYH ONPEIEIEHHE NPEIeIa NoCIeI0BATEILHOCTH

(o = mafiTa V)
2 a
R )
hm —— = —
n—sso 1t 4 1
5) Jdokazare papescrso, mcnonw3ys onpenenesne npenena dyakunn. [lo = (F)

nafttu 4 (A). lpusectn npunep.

y— —oo, 1 —3a-+i.

Bapuant 2
1) Haliti sHAUeHHEE BHIDASKEHMS

.1 +1
lim —1 T2
n—soe 4 |
2) Halttin sHAueHMEe BRIDAMEHNS
. VA2
lm ————.

x—+ 2

3) Haltn sHAUEHHE BRIPAMKEHIH

oo ()]

1) JokazaTe paseHCTBO, HCNOMEIYS ONPEIEIeHRe PEIEIA N0CIE0BATEILHOCTH
(mo & wattt N;)

lim (2011n — ™) = —oc.

n—oo
5) loxasars papescTso, HCNonkays onpefenesne npefena dyakman. [lo £ (E)
naftra & (A). Ilpusectn npumep.

y—=+5+0, z—=21-0.




Konrpomnsnas pabora Ne 3. Ipexen dpyukiuu (UI-OIMTK-1.1, U]I-OITK-1.2)

BapuanT 1

L (22 +1)° — (1 - 322)°
- am 972 _ o3 -

2. lim (r"""g —(2* - 1]2""3)_

o

cos (£) — sin ()
T raX cos(z)

10 . [m(n+1) tan(3am )
== (m) -

e"sin(x) — " sinfa)

5. lm

T Ir—i

. arctan (72 + 3z
6. lim [—]

z—0  aresin(2r)

BapuanT 2

. =3t 242
. Im ———————
r—l T.'.hl:l s 2140 -3

2 lim M
Tl Y4241

. ™es(or) — T/cos(Ar
3. lim v eost _] n V/ eosly ]_
70 sin-(r)

1}
sin(a + 2
L tim (M) |
n— 40 sin(a)

' lim e*log(z) — e log[_a]_
Tl Tr—i

[

. tan(z
. lim —]
0 arcsin(3r)




KonTtponbnas padora Ne 4. [IpousBonnas u ee npunoxxenus (MA-OIIK-1.1, UJI-OIIK-1.2, U]I-
OIIK-1.3)

Bapuanr 1

1) Pasnowsurs muorowten P(x) = 32 42z —2 110 mesbiM 1010 TeIbHBIM CTereHsIM
(x +1).

DIIPE,.' [&JIHThL 3HaYMeHHHA BhI pE‘lPhE‘HI/Iﬁ

. arcsin 2z — 2arcsinT . log =
2) lim 5 . 3) lm —

r—0 ™ r—+eoo T8

2 - 1
4) lim (— Arccos J‘) ; 5) lim ({:()t T — —) :
0\ T r—l T

Bapuanr 2

(£ =0),

1:] PaznoxuTs MHOrOUIEH P{.r] = ;1‘-'1 -I—;“t‘-:5= —2 1o meJibiM IMOJTOAHTE IBHBIM CTEllIeHAM
{;‘t‘- — 2]

Omn pPeleINTE SHAYTEHHH BRIPpaXKeHH i

2) lim (a+2)"—a : 3) lim °

r—0 T2 ' T 400 £

- arctanx = - 1 1
4}!}—,11%! (T) ' %) }":El% (log:r - 'l) '

KonTponbhas padora Ne 5. Heonpenenennsiit uarerpan (M-OIK-1.1, U/I-OITK-1.2)

(a =0, n>0),

Bapuant 1

e 1—ux ‘ 1 ‘
]_) f(;lf+ _I_) S111 0 d;l,, 2) f \/mdl, 3) /Md‘l,
1
4

1
—dr 5 ——dur.
)fta.ll;lf+1 " Q)j\/(li+5+1 l

BapuanT 2

3 1
5 __‘2.’13 . ) ‘2s xr . .
1) /\(2‘1, e de,  2) f‘z, 2" dr,  3) /—J:QJr Q‘L_Jrild.‘l,,
1
4) f(’uszl—i—l d‘li, 5) \/Pgw sin (E?CC) .




KonTtpossHast padota Ne 6. HecooctBennsie unrerpaist (MJ1-OITK-1.1, U/I-OTIK-1.2)

Bapuant 1

Brruncants HecobeTEeHHBIE HHTEer'paJibl HJIH YCTAHOBHTE HX pacxoIHMOCTh.

+oo 1 2
1)/ d—:“;._ 2}[ A2
1T T Jo 5

I

I‘ICC.T[E,ID BATE CXOIHMOCTE HHTETIPAJIOE

oo gt 1z
3 —— dx, 4 ——dx.
)-/l ;If'i I, ]£ 'fl—I‘i =

IJCC.T[E,'IDBEIT]; Ha aElCDJIIUTH}'HJ H YCJIOBHY ) CXOIHMOCTE HecoOCTEeHHEIE HHTeT'pa-

IR
oo oo - .
sin 3x sign(sin
5) Lir,  6) sign(sinz) , -
] = J1 xr
BapuanT 2
Beruncsants HecoGeTBEHHBIE HHTEIPAJIEL WIH YCTAHOBHTE HX PACKOIHMOCTS.
+aa e EE
_ T
1}[ e V¥dz, 2][—.
Jo Ji z/logx
WeenenoBarh cxoquMocTh HHTEMPAJIOB
3 oo J:a,rctanrd N /1 dr
—— dr .
3 - '
1 V142t o evT—1
Wecnenopars Ha abeolIOTHYIO B VCIOBHY O CXOJIHMOCTE HECODCTBEHHEIE HHTETDA-
JIEI

5) f‘*‘r’ sing-r-dx’ 6) /""m sign(cos 2x]df_l
1 J1

I Iz



KontposbHas padota Ne 7. Yucnossie psast (MI-OITK-1.1, UJI-OTIK-1.2)

BapuasT 1

1) Heenenoears cxomumocTs pata. Ecim pan cxomures, HAlTH ero cyMMy.

.
2.5

n=10

HecnenopaTh cXoldMOCTh DHIOE
= n . n+1
2> X
n=1 n=1 )
Hecnenosats Ha abcoimoTHY 0 H YCIOBHY 0 CXOIAMOCTE PIR

=, sinn = sinn
4 . 5 _.
}én—lﬂ' J§n3+lﬂ

BapuanT 2

1) Heenenosath cxomaMocts pana. Ecom pag ccomures, HaliTH €ro cy May.

[

> (-1

n=0
Hecnenosats cxoluMocTs PEI0E

o

+1
}z?;+1ﬂ Z ”

n=1

Hecnenosats Ha abcoimoTHY 0 H YCIOBHY 10 CXOIAMOCTE PAIR

— (-1)" e gin 2
4 { ) 4
}Zn*—l' aj; n?

n=1




Konrpomnsnas pabora Ne 8. Crenennsie psasl (MJI-OTIK-1.1, U-OI1K-1.2)

Bapnanr 1

Haiitn 06sacTh ¢X0AUMOCTH CTENEHHBIX PSAI0B

> (=)™ = logn o > n
TDICLLRNE SIS P
n=>0

n=1 n=0

S qyn2n - 3n+1)”
PIEIENED gt
n=>0 n=>0
BapnanT 2

Haitti 0b61acTh €XOIUMOCTH CTEIIEHHBIX PSI0B

1) i::(_m (1 + %)_ D) i (sin %) 2", 3) Zj: (é)an (z 47

n=1 n=1

= (dn+1
Z logn’ Z (—1:'1

n=1 n=0

BapnanT 3

Haiitn 06sacTh ¢X0AUMOCTH CTENEHHBIX PSI0B

D3 D Y B Yk e 1

4) irgn? 5) Z (371—1— l}H
n=0



KonTtponsHast pabora Ne 9. dynkimonansusie psiast (MJI-OTIK-1.1, M/1-OTIK-1.2)

BapuanT 1

Hecnenopars nocneioBaTellbHOCTH HA PABHOMEDHY 10 CXOIMMOCTE B YEASAHHELX
MPOMEHACY THAX

(=1)"

D

T € [0, +00), 2)ye ™, relDl1]. 3)e™, rell,+oo).

Hosmayacs npuzrakom Bellepirrpaces, NoKA3ATh PABHOMEPHY KO CKOIHMOCTE B YEa-
SAHHEIX TPOMEIKYTEAX CIIEIY OIHY dy HKITHOHAILHEIX DHIOE

E_.|"I. T

1) z—n"+ri" T € (—00, +00), E}Zn!+1‘ T € (—00, 0]
n=1

n=1

fi) Haitrn cymmy paga

[= =] —
Id.n 1
Zn=1 dn -1

BapuanT 2

Hecnenopars nocneioBaTellbHOCTH HA PABHOMEDHY 10 CXOIMMOCTE B YEASAHHELX
MPOMEHACY THAX

1) arctannr, z&[0,2], 2) arctannz, =€ [2,+o0), 3)(-1)"z, =ze[0,1]

MMonszysack nprzsakom Beliepurrpacea, 0KA3aTh PABHOMEDHY 0 CXOIHMOCTE B YKa-
SAHHBIX TPOMEYTEAX cllely oy by HKIHOHAILHEY PHAIOE

o (U ' L 1n 11
43'2—;31‘ = € [0,100], E}Z]I ; TE[_E‘E]

em +
n=1

) Haiire cymmy psaa




KonTtponpHas padora Ne 10. dynkuuu mHorux nepemennsix (U-OITK-1.1, UA-OITK-1.2, U-
OIIK-1.3)

BapuanT 1
1) Haiiti wacrare nponseonase 1-ro # 2-ro nopankos dyHKmun
u=f(&n), £=sin(z+2y), n=e.
2} Heenenopars Ha skcTpeMyM dy HKIHIO
z=2(6 - —y).
3) Heenenorars dhyHKINK HA YCIOBHEI SKCTDEMYM
z=¢% mpn T+y=1
4) Haiiru mafobinee H HanMeHbIee snagenne dynkmm z = 17+ 3y° —r+ 18y —4
pobmacrn 0 <z <1, 0<y=< 1
Bapuant 2
1) Haiiti 4acrake nponseonase 1-ro B 2-ro nopsankos dyHKunmn
u=fEnx), &=y, n=2r, x=z-U
2} Heenenopars Ha skcTpemyM dy HKIHIO
=2+ — 3.

3) Mecnenosars Ha skerpemyM dyakimmo 2 = f(r,y), 3ananHyo HeABHEIM YPAB-

HEHHEM
ca 7 _ .2
— 4+ 2y —zrr4+z=N0
3
4) Haiiri nabonsmee 1 HanMeHbInee 3Hadenne dynkuun = = 22 + y* B obnactr

2
Bl



Konrpomabnas pabora Ne 11. Kparusie uarerpanst (MI-OIK-1.1, UJI-OIIK-1.2, MJI-OTIK-1.3)

BapuanT 1

Haiitn ofbeMbl Tel, OrpaHHYEHHBIX TOBEPXHOCTSIMH (BCE MAPAMETPhI T0JI0KHTe -
HBI ).
¥
Dz=4—9 2=y’ +2,2=—-1,v=2.
3

2]:2#,220‘
o

3) (x +y* + 22)? = azy=.

BapuanT 2

Haiitu ofbemMbl Tedl, orpaHHYeHHBIX MOBEPXHOCTAMH (ECe MAPAMETPHI MOJI0MKHTe k-
HBI ).
1)
2)
3) (zP 4y + %) =

=+ r=2?+ 2t y=x,y=2x,x=1.

=t y=e" e —y* 2 =0
QG:

[

=

ey rrR




KonTponbnas padora Ne 12. KpuposunHeiHbIe 1 TOBEPXHOCTHBIE HHTETPaIbl
(UA-OIIK-1.1, UO-OIIK-1.2, UI-OTIK-1.3)

BapuasnT 1

Brruncnnre kpuBonnEefiHEE HHTErpPATH
1) f = ds,
LY
rne L — myra napabons i = 2x, nesamas sexcury toaxamn (1,4/2) 1 (2,2).

2) fw+ﬁ@,

L

o
=

rne L — wowTyp npasoyronsEuia, obpasosaHHoro npivevu T = 1, v =3 w =1, y =
NOJOAHTENLHOM HATPABISHHH.
BrrscuTe NOBEpXHOCTHRE HHTETPaTE

3) f L VIE—F —ds,

riae S — noayedepa w2 + ¢ + 22 = R, 2 = 0.

1) f[j;i;dy,

ERRRE .
rie S — BHENIHSS CTOPOHA MLMICOHTA o7 + 3 + 5 = L.

BapunanT 2

1) C nomomer kKpuBoanHEellHOTO HHTErpaja BRIMHCINTE IUIOMAILE MIYPE, OrpaHHIeHHOM
acTpongoll T — acos® {, T — asin®  (a > 0).
2) Brrmciute KprBoanHelHEN HETErpan

fJ:E ds,
L

rie L — sepxuas nonosmaa okpyxHOCTH T + 40 = a’.

Brrumcnnte noBeprHOCTHRE HETEIPATEL
3 f f rds,
)
rie S — uacts cdepnl 0 + - + 27 = F2, JeMANAS B IEPEOM OKTAHTE.

4) ff—.cdydz+ydzd;c+zdrdy._
)

re S — BHEWHSS CTOPOHA KyBa, orpaHEmieHHOrD miockocTaMe © = [
y=1z=1



IIpunioxenne Ne 2 k paGodeii nporpaMmme M CHMIIIMHBI
«IIpaKkTHKYM 110 MAaTeMaTHYECKOMY AHATU3Y»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «lIpakTukym 10 MaTeMaTHMyecKOMY aHaJu3y» TECHO CBA3aH C KypcoM
«MaremaTnueckuii  aHanu3». PekoMeHayeTcs  peryisipHO  IIOCeIlaTb  JIEKIUU  Kypca
«MareMaTH4ecKUil aHaIM3» U 3aHITUs 10 Kypey «lIpakTuKyM MO MareMaTH4ecKoMYy aHaJIu3y»,
BBINOJIHATH JAOMallHUE 3aaaHus. Ilpm HeoOXxomumocTH — oOpalaThCsl 3a KOHCYJIbTallMEH K
npenogasarento. llocemenre 3aHATHH MO3BOJIUT IOHSTH, KAaKME 3aladyd HYKHO HAayuHThCS
pewarb. Jlng  camocTosiTenbHOM — pabOThl  Jiydylle  I10JIb30BAaThCSl  PEKOMEHIOBAHHOM
IpernojaBaTesieM JINTEpaTypol 1 HICTOUHUKAMHU.

Bosnblioe KoaMYecTBO THUIOBBIX 3aJad paccMOTpeHo B yuyeOHuke I'. M. DuxrteHroibia
«Kypc muddepeHnanbHOro 1 HHTErpaIbHOTO UCYUCICHUS (CM. CITUCOK JIUTEPATYPHI).

B koHue kaxporo cemecrpa craerca 3adeT. s ycnemHoi cpauu 3adera HEOOXOAMMO
MOJIYYHTh 3a4eT 10 BCEM KOHTPOJIBHBIM paboTaM, MPOBEJICHHBIM B TeUeHHE cemecTpa. [Ipumepsl
BapHUaHTOB 33JJaHUH KOHTPOJIbHBIX pabOT npuBeaeHs! B [Ipunoxenun 1.



