[Tpunoxenue 10 OIT BO

AHHOTAIIYSA PABOYEH TPOTPAMMBI JIUCHOUTLIAHBI

F51.0.05 MATEMATUYECKHIA AHAJIU3

ABTop: Epmaxos [0.A.

Kon u HamMeHOBaHue HaNpaBJIeHUs NOATOTOBKH, mpo¢puas: 38.03.01 DxoHomuka
ITpoduis «MupoBast 5)KOHOMUKA U BHEITHEIKOHOMUYECKAs AEATEIbHOCTD)
KBanunpukanus (cTenensb) BHINYCKHUKA: 0aKanaBp

dopma o0yueHUsi: OUHAS

Ieab ocBoeHMsI JUCHMIIIUHDI:
ChopmupoBaTh KOMITETESHITUH B 00JIACTH HCIIOJIB30BAHMSI METOJI0A BHICIIICH MAaTeMaTHUKA
Ju1s petienus npukiaaueix 3aaad: [1Ko OC I1-1.

Iliian kypca:

Tema 1. MHOXecTBa U UX 0TOOpaKEHUS

MHosecTBa U omepanuyd HajJ HUMHU. J[ekapTOBO MpOM3BEICHHE MHOXKECTB, OMHApPHBIC
oTHoleHus. OToOpaKeHUs U UX CBOMCTBA. MHOXKECTBO JEHCTBUTEILHBIX YHCET.

Tewma 2. T[Ipeaen nocnea0BaTeNbHOCTH, IPEAET U HETIPEPHIBHOCTH (DYHKIIUN

Apudmernueckne cBoiictBa mpenena. [IpenenpHBIE MEepexoJ B HEPABEHCTBAX.

Beruncnenue mnpenena  lim(x—0) [sin x4) . TIpemem MOHOTOHHOW OrpaHHYEHHOI

¢ynxuu. Yucno e. Kpurepuit Komu cymiectBoBanus mpejesa nociae10BaTelbHOCTH, Mpeesna
¢yukuuu. IlonstTe o cxomumoctu psaga. HempepslBHOCTh, TOUKHM paspbiBa. CBoiicTBa
HenpepbiBHBIX (yHKIMA. HenpepbiBHOCTH snmemMeHTapHbIX ¢GyHKImA. CBoiicTBa (DyHKIIHIA,
HENPEpBIBHBIX Ha oTpe3ke. PaBHOMepHas HenpepbIBHOCTB. Teopema Kanropa.

Tewma 3. TIpousBoanas u auddepeHuan

[IpousBonHass, €€ eCTECTBEHHOHAy4HBIM CMBICI U OCHOBHBIE cBoMcTBa. [IpenenbHbie
BenmmunHbL. J{nddepennman. MaBapuantaocts Gpopmsl nepBoro auddepennnana. [IponssonHse
U ¢ depeHranbl BBICIINX HOPSAKOB. DIaCTHYHOCTh U €€ CBONCTBA.

Tema 4. OcHOBHBIE TeopeMbl U] PEepeHINATHHOTO HCYHCIICHUS

Teopembr ®@epma, Pomna. Heo6xoaumele ycnoBusi skcTpemyma. Teopemsl Jlarpanxka u
Kommn.

Kpurepuii nocrosiactBa Gpynkuuu. @opmyna Telnaopa ¢ oCTaTOUHBIM WIEHOM B (opme
Jlarpanka (6e3 nokazatenncTBa). opmyna Teitnopa ¢ octaTounbM usieHoM B popme [leano (6e3
JI0Ka3aTeIbCTBA).

Pasnoxenns dymkmmii e’x,sin  [(x,cos x,n  [(14+x), [(1+x))] ~n ) ) . TlpaBuna
Jlonurains.

Tema 5. MccnenoBanue CBOWCTB QYHKIUH M TOCTPOCHHUE TPAPUKOB

MOoHOTOHHOCTh (yHKIMH. JlocTaTOYHBIE YCIIOBHS 3KCTpeMyMa (YyHKIMHU. BulmykiiocTs
rpaduka ¢pyakun. OyHkuuu cnpoca TopHKBHCTA. DYHKIHS MOJIE3HOCTH. 3aKOH yOBIBAIOIICH
IpeaeIbHON

MI0JIE3HOCTH.

Tema 6. Metpuueckue npoctpancTBa. OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX

OTKpBbITHIE, 3aMKHYThIe, KOMIIAKTHbIE MHOXKeCTBa. DYHKIIUU U OTOOpaKEHUS, UX MPEIEIbI
u HenpepbiBHOCTh. DyHKIMU Ko66a-/[yrnaca.

Tema7. [uddepenuupyemMoctb (GYHKIMM MHOTHUX TIE€PEMEHHBIX. YacTHbIe
IIPOU3BOJHBIE
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Joctarounsie ycnoBus auddepenimpyemoctu. Jnddepenmuan. [IponsBoanas cioxHoM
¢ynkuuu. MuBapuantHOCTh Qopmbl mepBoro auddepennuana. KacatenbHas IIIOCKOCTb.
[IpowsBogHas mo HamparieHuto, ['paguent. Matpuma Sko6u oToOpakeHHs U €€ CBOMCTBA.
CgoiictBa sikoOuana. [Ipon3BoaHbIe BBICIIMX TOPSAKOB. uddepeHnnansl BEICIINX MOPSIKOB.
I'eccnan.

Tema 8. DxcTpeMyMbl PYHKIUN HECKOJIBKUX TEPEMEHHBIX

@opmyner Teimopa s QyHKIIMA HECKOJIBKHUX IEPEMEHHBIX. HeoOXoamMble yCIIOBUS
JKCcTpeMyMa. JloCcTaTo4HbIE YCIOBHS CYyIIECTBOBAHUS DKCTPEMYyMa.

Tema 9. HesiBHast pyHKIMS. Y CIOBHBIN 3KCTpEMYM

®opMyIHpPOBKAa TEOPEMBI O CYLIECTBOBAaHHM, HENMPEPBHIBHOCTU U JU(PPEepeHIINPYEMOCTH
¢yuxuun 'y = f(x), ompenensiemoir ypaBHeHueM F(x;y) = 0. ®opmyaupoBka TEOpeMBbl O
CYILIECTBOBaHUM, HeMpepbiBHOCTH U  Auddepenuupyemoctd ¢Qynknuu  y=f(x_1;...;X_n)
onpezaenseMoil ypapHenueM ¢pyHkuuu F(x 1;...;x n;y)=0 . @opMynnpoBKa TEOPEMbI O HESIBHBIX
(GYHKUIMAX, ONpeAesieMbIX CUCTEMOM ypaBHEHHMH. YCIOBHBIN 3KcTpeMyM. MeToi MHOXKUTENeH
Jlarpanxa. Jloctatounsle ycnoBus 3kcTpemyma. OKaliMIEHHBINA reCCUaH.

Tema 10. IIpunosxeHns TeOpUN yCIOBHOIO AKCTPEMYMa K SKOHOMUYECKOM TeOpuun

3afada panMoHAJIBLHOTO TOBEICHUS TMOTPEOUTENsI Ha pBHIHKE. 3ajadya MUHUMU3AIUU
pacxojia moTpeduTesns Npu GUKCUPOBAHHOM YPOBHE MOJIE3HOCTH.

Tema 11. Heonpenenéuuelii nHTErpan

IlepBooOpa3Hass  (QyHKIMS, CTpyKTypa HeonpelenéHHOro uHrerpana. TaOnuua
HEOIpeAeNEHHBIX MHTErPalioB M NIpaBHUJia WHTErpupoBaHus. VHTErpupoBaHHE pallMOHATBHBIX
(GYyHKUIMH, HEKOTOPBIX UPPALMOHATIBHBIX (DYHKIMHA, HEKOTOPBIX TPUTOHOMETPHUUECKUX (QYHKIIMH.

Tema 12. OnpenenéHHbli HHTETpAT

[Monsatue nmuomanu miaockoil Gpurypsl. 3aaya 0 BEIYUCICHUH IUIOIAAN KPUBOJIMHEHHON
tpanenuu. Omnpenenenne uHTerpana (mo Pumany). HeoOxonumoe ycioBHEe MHTETPUPYEMOCTH
¢yukuuu. Kpurtepuit uHTerpupyemoctu  QyHkuuu. HHTErpupyeMocTh  OrpaHHYEHHOMN
MOHOTOHHOH (pyHKIIMHN. MHTErpupyeMOCTh HENPEpBIBHOW (PYHKIINU, HHTETPUPYEMOCTh KYCOUHO-
HenpepbIBHOM QyHKIuU. CBOICTBA ONpeeNéHHOr0 UHTErpaia, TeOpeMbl O CPEAHEM 3HAUCHUH.
Wurerpan ¢ mnepemMeHHbIM BepxHUM mnpenenoMmM. @Popmyna Heiorona-Jleitonuna. 3amena
NIEPEMEHHON MMHTErPUPOBAHUE IO YACTAM B ONPENEIEHHOM UHTETpale.

Tewma 13. [lpunoxenus onpenenéHHOTO HHTErpasa

I'eomeTpuueckrne NMPUIOKEHUS OMNPENCIEHHOTO WHTErpaja: IUIOIIALb KPUBOJIWHEHHOU
Tparenyu, IIoMaas B MOJSPHBIX KOOPAWHATAX, JJIUHA IyTH, 00bEM MPOCTPAHCTBEHHOTO Tea
(mpuHuun Kapanbepu), miomiaae MOBEPXHOCTH BpamieHus. IlpunoxeHus onpenenéHHOro
MHTETpaia K 3ajadyaM SKOHOMHKH: O0BEM BBITYCKaeMOW MPOAyKIuH, KodpduuueHT JKuHM,
JUCKOHTHUPOBAHHBIN T0XOJ.

Tema 14. HecoOCcTBEeHHBIN HHTETpAT

HecoOGcTBeHHBIE  MHTErpan ¢ OECKOHEYHBIMH  IpeliellaMHd  MHTETPUPOBAHUS.
HecoGcTBeHHbIli mHTETpan OT HeorpaHwueHHbIX (yHKmit. Kputepuit Komm cxomumocTi.

(dx/x"p

O606meHue oHATHS oy, CXOIMMOCT H PACXOJUMOCTh HHTEIPAIOB | a’\(+oo

,a>0,] [ 0~ [(dx/x™p .)

3aMeHa TNEepEeMEHHOM, MHTErpUpOBaHHME IO 4YacTsIM, HECOOCTBEHHBIH HHTErpail ¢
NEPEMEHHBIM BEpXHHUM mpezaenoM. [Ipu3Haku cpaBHEHHS 1 HECOOCTBEHHBIX MHTErPAjiOB OT
HEOTpULATENbHBIX (QYHKIMA. AOCOTIOTHO CXOAAILIMECS U YCIOBHO CXOAIIMECS UHTErPaIbI.

Tema 15. KpaTHble uHTETrpasibl

JIBOMHOM MHTETpal, ero cBoiicTea. CBeIeHNE JBOMHOIO HHTErpajia K IOBTOPHOMY. 3aMEHa
IIEPEMEHHBIX B IBOMHOM UHTErpasne. TpoiHOM HHTETpal, ero CBOMCTBA.

Tewma 16. YnucnoBsie psiasl

Kpurepnit Komm cxogumoctu psima. Heobxomumoe yciaoBue CXOAUMOCTH. Psinmbl ¢
HEOTpHUIIaTeIbHBIMU wieHaMmu. [lpu3naku cpaBHenms. [lpusnak JlamamGepa. Ilpusznak Komm.
[Ipusnak ['aycca (6e3 nokazatenbcTsa). MHTErpanbHbIii npu3Hak cxoauMoctu Makinopena-Kormm.




3HAKOMEPEMEHHbBIE  PSIbI.

[Ipusnak JlehOHuma.

[Ipuznaku AbGens u JIupuxie

(6e3

JI0Ka3aTeIbCcTBa). AOCOMIOTHASL CXOIUMOCTh psifa. YCIOBHAs CXOAMMOCTD psina. [lepecTaHOBKH

YJICHOB psJIa.

Tema 17. @yHKIMOHATBHBIE TOCIEA0BATEILHOCTHU PSABI
Crenennble psiabl. Paguyc cXoaMMOCTH, HHTEPBAT cXO0AMMOCTH. HenmpepbhIBHOCTh CyMMBI
cTeneHHoro psijaa. [lounennoe uHTEerpupoBanue U AUQGepeHINPOBAHUE CTENIEHHBIX PSAIOB.

Tewma 18. Paner Teitnopa u Makiopena.

Pa3noskeHns OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.
Tewma 19. Pan @ypbe 110 opTOroHaIBHON cUCTEME (PYHKITUH.
OptoHopMupoBaHHbIe cucTeMbl GyHKIUA. Teopema o cxoaumoctu psga Dypbe.

[Tpumeps! paznoxennit B psag Pypre. Koappummentsr Oypeoe.

DopMbI TEKYLIET0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTAMHU:

Kon HanmenoBanme Konx srama HanmeHnoBanue 3Tamna 0OCBOCHHUS
KOMIICTCHITUH KOMIICTCHITUH OCBOCHHS KOMITCTCHITUH
KOMIICTCHITUN
[TIKo OC II-1 | CnocoOeH ucnoab30BaTh Cnoco0eH NpUMEHSTh METOIbI
METOJBI MATEMATHIECKOTO | 1o v~y G hepeHIHATEHOTO U
aHanu3a JUisl peleHus 11 MHTErPAJIbHOTO UCUUCIICHUS
MPUKJIAHBIX 3a/1a4 (GYHKIMH OJTHOM ¥ HECKOJIBKUX
NIEPEMEHHBIX
[TKo OC II — | CriocoGeH pemath CUCTEMBI
1.2 JUHENHBIX YpaBHEHUN
Ko OC I — Cnoc?6eH pemaTh 3a1a4n
13 JUHENWHOTO MPOrpaMMHUPOBaHUS
CHMILIICKC METOJ0M
Pesynprar ¢opmupoBanus kommereHiiun [IKo OC II — 1.1 Ha ypoBHe naHHOI

JTUCLUIUIMHBI 00ecTieyuBaeTcs myTeM (pOpMUPOBAHUS Y 00YUarOIIUXCS:

Ha ypoBHe 3HaHMii: 3HaeT TEOPETUUYECKUE OCHOBHI METOMOB au(depeHITnaIbHOTO U
UHTETPAIbHOTO UCYHCICHUS QYHKIMIA OJTHONW Y HECKOJIBKUX TTEPEMEHHBIX.

Ha ypoBHe ymeHuii: YMeeT nmpuMeHsATh MEeTObI AU (hepeHInaNIbHOTO0 U HHTETPATEHOTO

HNCYHUCJICHUS U PCIUCHUA ITPUKIIAAHBIX 3a1a4.

Ha ypoBHe HaBbikoB: CrnocoOHOCTH peliaTh NPUKIAIHBIE 33a4d C HCIOJIb30BaHHEM
T pepeHIaIbHOr0 U HHTErPaabHOI0 HCUUCICHHH.

Pesynbrar QopmupoBanus kommereHuun IIKo OC II — 1.2 Ha ypoBHEe pmaHHOMU
JUCIUIUIMHBI 00ecTIeunBaeTCs MyTeM (OPMUPOBAHUS Y 00yUarOMIMXCS:

Ha ypoBHe 3HaHMii: 3HaeT OCHOBBI TEOPHUHU PSIIOB.

Ha ypoBHe yMeHuii: YMeeT NpUMEHSTh PsAIbI IS

pelLIeHNs MPUKIAIHBIX 3aad.

Ha ypoBHe HaBpikoB: IloayueH HaBBIK pelIeHMs MPUKIAAHBIX 3a/1a4 C MCIOJIb30BaHUEM

TEOPHH PSIJIOB.

OcHoBHasi IuTEpaTypa:
1.Wneun B.A., CagoBanuunii B.A., Ceggos b.X. Marematuueckuii anamus. 4.1 u 2., M.:
MI'VY, 1985.- 662 c, 1987.- 358 c.
2.YUupckuii B.I'., [lunun K.}O. Matematnueckuiil aHamu3 U HHCTPYMEHTAJIbHBIE METO/IbI
pemenus 3anay, kauru 1 u 2, M.: [leno, 2019.-462 ¢ u 270 c.
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