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AHHOTaIus paboyeit mporpaMmbl JUCITUTUTHHBI

«MaremMaTu4ecKuil aHaIn3.

Kon w HamMeHoBaHue mporpamMmbl  moArotoBku, mnpoduns:  38.03.01
«IKOHOMHKa», OUHAHCHI U KPEAUT.

Keanuduxanus (cTreneHb) BHITYCKHUKA: OaKagaBp.

®dopma o0ydeHus: ouHas

Ilenrr oOCBOGHHS NHUCHMIUIMHBL CPOPMHUPOBATH KOMIETEHIIMIO B 00JIacTH
CIIOCOOHOCTHM HCIIOJb30BaTh METOJbI MaTeMaTHYECKOro aHaiu3a ISl perieHus
MIPUKJIIAIHBIX 3a7a4

ConepxaHue qQUCIUTIIMHbBI

Tema 1. MHOXECTBa U UX OTOOPaKEHUSI.

MHo>xecTBa U omepaluu HajJ HUMHU. [[ekapToBO Mpou3BeeHHE MHOXKECTB, OMHAPHBIC
oTHome-Hus. OToOpa)KeHUsI U X CBOMCTBA. MHOXKECTBO I€MCTBUTEILHBIX YHCEIL.
Tewma 2. [Ipenen mocnenoBaTeIbHOCTH, PSS U HEMIPEPHIBHOCTH QYHKIIUH.
Apudpmernueckue cBoiicTBa mnpenena. llpenenbHbId TMepexoj] B HEPaBEHCTBAX.
Boruncnenne limx—0sinxx/. Ilpenen MOHOTOHHON orpaHudeHHOM QyHKUuU. Yuciao
e. Kpurepuit Komm cymniectBoBa-HHS TIpenesia ITOCIEAOBATEIBHOCTH, Mpeaena
¢yukuuu. Ilonstue o cxoaumoctu psga. HempepblB-HOCTh, TOYKM pa3pbIBa.
CpoiicTBa HemnpepblBHbIX (yHKUMA. HenpepbIBHOCTH 3JI€MEHTApHBIX (YHKIIHH.
CaoiicTBa (yHKIMH, HENpPEpHIBHBIX Ha OTpe3ke. PaBHOMEpHas HENPEpBHIBHOCTH.
Teopema Kanropa.

Tema 3. IlpousBognas u quddepeHimar.

[IponsBoHas, €€ €CTECTBEHHOHAYYHBIM CMBICI U OCHOBHBIE CBOWCTBA. lIpenenpHbie
Benuun-Hel. [(uddepennnan. MuBapuanTHOCTH QopMmbl TiepBoro auddepenmnmana.
[IpousBoansie u aAudde-peHIanbl BHICIIUX NOPSIKOB. DIIACTUYHOCTD U €€ CBOICTBA.
Tewma 4. OcHoBHbIE TeopeMbl T hepeHInaTbHOTO UCUUCIEHUS.

Teopembr ®epma, Pomts. Heobxoaumeie ycioBus sxkcTpemyma. Teopemsl Jlarpanxa
u Kommu. Kpurepuit nocrosuctBa Qynkiuu. dopmyna Teinopa ¢ ocTaTOYHBIM
yiieHoM B (hopme Jlarpamxa (6e3 nmokazarenbcrsa). @opmyna Teitnopa ¢ ocTaTOUHBIM
wienoM B ¢opme Ileano (06e3 nmokazarenbctBa). Paznoxkenus  QyHKIuit
ex,sinx,cosx,In(1+x),(1+x)u. IpaBuna Jlonurans.

Tema 5. MccnenoBanue cBOMCTB (GyHKIMIM U OCTPOEHUE TPAPUKOB.

MonotoHHOCTh  (yHKIMH. JlOCTaTOYHBIE  yCIOBUS  JKCTpeMyMma  (DYHKIIHH.
Beimmyknocts rpadu-xka  pynkummn. DysHkimuum cnpoca TopHkBHcTa. DyHKIUS
MOJIE3HOCTH. 3aKOH YOBIBAIOIIEH MpeaeIbHON MOJIE3HOCTH.

Tema 6. Merpuueckne npoctpaHcTBa. @yHKIIMU HECKOJIBKUX NEPEMEHHBIX.
OTKpBITBIE, 3aMKHYThI€, KOMIAKTHbIE MHOXecTBa. DYHKIIMM W OTOOPaKEHHUS, HX
npejaensl 1 HenpepbiBHOCTh. DyHkiuu Kob6a-/lyrnaca.

Tema 7. HuddepenuupyemMocts (YHKIUM MHOTHUX TEPEMEHHBIX. YacTHbIE
IPOU3BO/IHBIE.

Hocrarounsie ycnoBus auddepenuupyemoct. luddepenunan. I[IpousBoanas
cinokHoi  ¢yHkuuu. HMuBapuantHOCTh  ¢opMbel  mepBoro  auddepeHnnana.
KacarenbHass mockocts. IIpom3Bon-Has no HampasieHuto, ['pamumeHt. Marpuna
SAxobu otoOpaxkeHus u e€ cpoiictBa. CBoiicTBa sikoOuaHa. IIpon3BosiHbBIE BBICIIMX
nopsankoB. [{uddepentmanst Beicux mopsaakos. ['eccuan.

Tema 8. DxcTpemMyMbl GyHKUNUNA HECKOIbKUX EPEMEHHBIX.



®opmyisl Teintopa 1151 GyHKUINMN HECKOJIbKUX IIEPEMEHHBIX.
Heobxogumbie ycnmoBusi skcTpemyMa. JlocTaTodHble YCIOBHUS CYIIECTBOBAHHS

AKCTpEMYMa.
Tema 9. HesBnast pyHKLMSA. Y CITIOBHBIN SKCTPEMYM.

dopMyIHpOBKa TEOPEMBI 0 CYILIECTBOBAHUH, HETPEPHIBHOCTH u
nuddepennupyeMoctr  pynk-iuun y=f(x), ompeaensemoii ypaBHenuem F(x,y)=0.
dopMyupoBKa TEOPEMBI 0 CYIIIECTBOBAHUH, HEMPEPHIBHOCTH U

audpdepennupyemoct  GyHkiuu - y=f(x1,...,xn) omnpenensieMol ypaBHECHHEM
F(x1,...,xn,y)=0. ®opMyIupoBKa TEOPEMBbI O HESBHBIX (YHKIHSAX, OMpPEICIIIeMbIX
CHCTEMOM ypaB-HEHUM.

YcnoBHbIM 3KCTpemyM. Meron mHoxutenend Jlarpanxka. JlocratouHble yCIIOBUSA
skcTpemyma. OKaliMIIEHHBIN recchaH.

Tema 10. ITpuokeHuss TEOPUU YCIOBHOTO SKCTPEMYyMa K SKOHOMHYECKON TEOPHH.
3ajaya palroHaJIbHOTO MOBEACHUS MOTPEOUTENs HA phIHKE. 3ajlaya MUHUMU3ALUU
pacxoa motpeduTens mpu GUKCUPOBAHHOM YPOBHE TTOJIC3HOCTH.

Tema 11.Heonpenenéuuslii HHTETpal.

[lepBooOpaszHass (QyHKUMS, CTPYKTypa HeompenesnéHHOro wuHrerpana. Tabnuia
HEOIpeAeNEH-HbIX HHTETPAjJOB MW TMpaBWIa HHTErpupoBaHus. HWHTErpupoBaHue
palMOHAIBHBIX (YHKIMH, HEKOTOPBIX HPPALMOHAIBHBIX (QYHKIUH, HEKOTOPBIX
TPUTOHOMETPUUECKUX (DYHKIIHA.

Tema 12.0npenenéHnblii HHTETpa.

[lonstTe 1uIOmaguM TMJIOCKOW  (Urypbl. 3ajgaya O BBIYUCICHUU IUIOLIAAH
KpUBOJIMHEHHON Tpa-neruu. Omnpenenenne wHTErpana (mo Pumany). HeoOxommmoe
yclloBUE€ uUHTerpupyemoctd ¢yHkuuud. Kputepuil uHTErpupyemMoctd (yHKUHUU.
WNuTerpupyemMocTh OTpaHWYEHHOW MOHOTOHHOW  (QYyHKIMU. VHTErpupyeMocCTh
HENpPEepbIBHOM  (QYHKIMU, HHTETPUPYEMOCTh KYCOUYHO-HEMPEPHIBHON  (YHKIIUU.
CBoiicTBa OINpeAeN€HHOI0 MHTErpaja, TEOPEMBI O CpelaHeM 3HadeHuu. MHterpan c
nepeMeHHbIM  BepxHuM npeneroMm. Dopmymna Herorona-JleiOnuna. 3ameHna
NIEPEMEHHON U UHTETPUPOBAHUE I10 Ya-CTSAM B OIIPEAECIEHHOM UHTErpaIe.

Tema 13.1IpunoxeHus onpene€éHHOTO UHTErpaa.

I'eomeTprueckue NpuI0KEHUs ONPEAECIEHHOIO UHTErpaia: INIOMAa b KPUBOJIUHENHON
Tpame-luy, IUIOW@Ab B TMOJSPHBIX KOOpAMHATaX, JJIWHA JyTH, OO0BEM
MPOCTPAHCTBEHHOTO Teuna (mpuHIun KaBanbepn), mioiaas TOBEPXHOCTH BPAIICHUSI.
[Ipunoxenuss omnpeAen€éHHOro MHTErpajga K 3aJadaM  JIKOHOMHKHU:  OO0BEM
BBIITyCKaeMOW Mpo-ayKiuu, KodddurueHt xuHu, TMCKOHTUPOBAHHBIN JOXO/I.

Tema 14. HecoOCTBEHHBIN HHTETPAL.

HecoOcTBenHblli uHTErpas ¢ OECKOHEYHBIMH  MpeAesiaMd  HUHTETPUPOBAHMSL.
HecoOcTtBennsiii uHTErpan oT HeorpanuueHHbIX ¢yHkiuid. Kpurepuit Komm
cxoguMocTH. O0o06menre mnoHATHS IUIo-Maau. CXOOUMOCTb U PaCXOAUMOCTb
WHTETPAJIOB [dxxp,a>0,+ooa.Jdxxp.10

3amMeHa TEpPeMEHHOW, HHTETPUPOBAHME IO 4YaCTSAM, HECOOCTBEHHBIM HHTETpal C
NEPEMEHHBIM BEPXHUM MpenenoM. [lpu3Haku cpaBHEHUS IS HECOOCTBEHHBIX
WHTETrPaJoOB OT HEOTPHUIATENbHBIX (DYHKIHI. AOCOIIOTHO CXOASIIMECS U YCIOBHO
CXOJISIIMECS UHTErPAIIBI.

Tema 15.KpaTHble HHTErpaJIbI.



JIBOWiHOW MHTErpan, ero cBoucrsa. CBeieHne NBOWHOIO HMHTETpaja K IOBTOPHOMY.
3ameHa re-peMeHHbIX B IBOWHOM MHTErpajie. TpoilHOi uHTerpas, ero CBOMCTBa.
Tema 16.HucnoBbie psiibl.

Kputepuit Komm cxonumoctu psga. Heobxonumoe yciaoBue cxoauMocTd. Psmsl ¢
HEOTpHUIlAa-TeIbHBIMU  WieHamu. [lpw3Haku cpaBHenusa. [lpusnak [lamamOepa.
[Mpusznak Komm. Ilpusnak T'aycca (0e3 mokazarenbctBa). MHTErpasibHBIA TMpU3HAK
cxoqumocT Maknopena-Komu. 3nakonepemennbie psasl. [lpusnak JleiOnuma.
[Ipuznaku A6ens u Hupuxie (6e3 nokazaTenbcTBa). AOCONIOTHAS CXOAU-MOCTh Psia.
VYcnoBHas cxogumocTs psaa. [lepecTaHOBKY WIEHOB psifa.

Tema 17.DyHKIHOHATBHBIE PSBIL.

Crenennble psanbl. Paamyc cXOAMMOCTH, MHTEpBal CXOAMMOCTH. HempepbIBHOCTH
CyMMBI cTe-TileHHOTO psina. I[lounenHoe wuHTerpupoBanue u AuddepeHupoBaHue
cTeneHHbIX psaoB. Psaner  Teitno-pa snemenTtapubix QyHkuui. Psag  ®Dypse.
Tpuronomerpudeckas cucrema ¢pynkuuid. Koapdunmnentsr Oypne.

Tema 18.2iepoBbI HHTETPATIBI.

IN'amma u Oera-pynkuuu Ditnepa, ux cBoicTBa (0e3 mokazarenbcTBa). HopmanbHoe
pacrpee-ieHue. Beluuciaenue ero MOMEHTOB.

4. Marepuanbl TEKyIIero KOHTPOJs yClIeBaeMOCTH oOyvaroumuxcss U (HoHA
OLICHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTECTALMU 110 AUCIUIUINHE

4.1. Texymuili KOHTPOJIb YCIIEBAEMOCTH

4.1.1. ®opMbI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

Tema (paznen) MeToabl TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH

Tema 1. MHOXecCTBa U UX OTOOpaKEHUSI.

KomnokBuym Nel

Tewma 2. [Ipenen nocnenoBaTenbHOCTH, Tpeaen u Henpe-KonrponasHas padorta Nel
4.1.2. Marepuansl TEKYIIEr0O KOHTPOJIS YCIIEBAEMOCTH

TunoBsie OIlEeHOYHBIE MaTepualbl Mo TeMe 1 «MHOXKECTBa U UX OTOOpaKESHUS
Bonpocs! k komokBuymy Nel

1. MHoxecTBa U oniepauy Haj HUMH.

2. JlexapTOBO IPOM3BEICHNE MHOKECTB, OMHAPHBIC OTHOIIICHUS.

3. OtoOpakeHus U UX CBOMCTBA.

TunoBble oneHOUHbIE MaTepualibl o Teme 2 «lIpeaen nmociaegoBaTeIbHOCTH, Mpee
Y HEMIPEPHIBHOCTH (PYHKITUN

Komnoksuym Nel

Tema 3.I1pousBognas n nuddepennnan. Korrponpaas padora Nel Komroksuym Nel
Tema 4. OcHoBHBIE TeopeMbl U HepeHIInaTbHOTO HCUNC-

nenus. KourponsHasa padota Nel KomnokBuym Nel

Tema 5. MiccnenoBanne CBOMCTB (DYHKIIMI M TIOCTPOEHHUE

rpadukoB. KontponsHas padorta Nel Komnoksuywm Nel

Tema 6. Merpuueckue npoctpaHcTBa. OyHKIIMU HECKOJIb-

kux nepemeHHbIx. KonrponbHas padora Ne2 KomnokBuym Ne2

Tema 7. duddepentmpyeMocts GyHKIIMA MHOTHUX TIEpe-

MeHHbIX. YacTHble mpousBoiHbie. Kontponbhaas padora Ne2 KommokBuym Ne2

Tema 8. DxcTpeMyMbl PYHKIMI HECKOJIBKUX NepeMeHHbIX. KonTponbHas padora No2
Komnoxksuym No2



Tema 9. HesBnas ¢yHkuusa. YcioBHbl 3kcTpeMyM. KonrtponbHas pabGorta Ne2
Komnoksuym No2

Tema 10. IIpunoxkeHuss TEOpUU yCIOBHOTO KCTpEMyMa K

skoHOMUYeckor Teopuu. Kontpossnuas padora No2 Komnokuym No2

Tema 11.Heonpenenéunsiit unterpan. Kourponsnas padora Ne3 Komnoksuym Ne3
Tema 12.0npenenénnsiii uurerpai. Kontpoasnas padora Ne3 Komnokuym Ne3

Tema 13.Ilpwnoxenus omnpeaenéaHoro wuHterpana. KoHtponsHas padora Ne3
KomnokBuym Ne3

Tema 14.Hecob6ctBennsiit uaTerpai. Konrponsnas padora Ne3 KommokBuym Ne3
Tema 15.Kpatusie unrerpainsl. Kontponbnas padorta Ne3 KomnokBuym Ne3

Tema 16.Yucnossie psasl. KontpoabsHas padora Ne4 Komnokuym Ned

Tema 17.®@ynkmonansuelie psaabl. KontponsHas padorta Ned KomnokBuym Ned

Tema 18.0unepoBsl unTerpansl. Komtoksuym Ned

2. YyeOHas quTeparypa B pecypchl HHOOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON CETH
"Unrep-Her", BKIIOUas IMEpeuYeHb Y4EOHO-METOJUYECKOro oOecreueHus s
CaMOCTOSITENTbHON PabOThl 00YYAIOMIMXCS 0 AUCHUTIINHE

2.1. OcHOBHag nUTEpATYpA.

1. Unpun, B. A. Matemarnueckuit anamu3 B 2 4. Yactb 1 B 2 kH. Knura 1 : yueOHuK
11 By30B / B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-¢ uzn., nepepad. u
non. — MockBa : WMzparenb-ctBo HOpaitr, 2020. — 324 c. — (Bricuee
obpazoBanne). — ISBN 978-5-534-07067-5. — Tekct : anextponnsiii // DbC FOpait
[caiiT]. — URL.: https://urait.ru/bcode/452409

2. ®uxtenronbll, [."M. OcHOBbI MareMaTHYeCKOro aHajau3a : y4eOHUK : B 2 4acTax /
[''M. ®uxrten-

roibll. — 11-e u3n., crep. — Cankr-IlerepOypr : Jlanp, [6. r.]. — Yacts 1 — 20109.
— 444 c¢. — ISBN 978-5-8114-0190-1. — TekcT : 3JEKTPOHHBIN // DIEKTPOHHO-
OmOMoTeuHas cucrema «JIanb» : [caiiT]. — URL:
https://e.lanbook.com/book/112051

3. Uupckuit B.I'., umua K.IO.Maremarudeckuii aHajiu3 UM WHCTPYMEHTAJIbHBIE
METO/IbI peleHus 3a-1a4, kauru 1 u 2, M.:J1eno,2019.-462 ¢ u 270c.

4. Hemunouu Bb.I1.COopHUK 3ama4 U ynpaKHEHUH N0 MaTeMaTUYECKOMY aHaJu3y.
M.:Actpensb, 2003, 559 c.

5. Kyapsasues, JI.JI. Kparkuii kypc maTemaTuueckoro aHanuza: yueOnuk / JIJI.
KynpsiuieB. — 4-¢ uzn., nepepad. — Mocksa : ®PU3MATIINUT, [6. r.]. — Tom 1 :
HuddepenunanbHoe W HUHTErpajbHOE UCYHCICHUS (YHKUUNH OAHOW MHEpEeMEHHOM.
Psanpr — 2015. — 444 c¢. — ISBN 978-5-9221-1585-8. — TekcT : 3IeKTpOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIHOTEIHAS cucTema. — URL.:
https://e.lanbook.com/book/71994

2.2. JlonoJHUTENbHAS JIUTEPATYpa.

1. Manyrun, B. A. Marematuueckuil aHaiu3 [l SKOHOMUYECKOTO OakajiaBpuara :
y4eOHUK U TIpak-TukyM / B. A. Manyrun. — 3-e uzn., nepepad. u gon. — Mocksa :
MznarenscTBo Opaiit, 2019. — 557 ¢. — (bakanaBp. AkaaeMUYeCKHil Kypc). —
ISBN 978-5-9916-2406-0. — Texct : anekrponnsiii / OBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/425562




2. AxtsamoB, A.M. Martematuka Jijisi COIIMOJIOTOB M 9KOHOMHUCTOB : yueOHOoe nmocooue /
A.M. AXTAMOB. — 2-€ u3J., uctp. u gomn. — Mocksa : DUZMATIIUT, 2008. — 464
c. — ISBN 978-5-9221-0919-2. — TexkcT : snexTpoHHbld // JlaHb : 3JEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/2095

3. Bricmias MaremMaTtuka aJii SKOHOMHUCTOB : Y4e€OHUK [IJisi CTYJCHTOB BY30B,
oOyuarommxcst 1o 3KoHo-mudeckum crnernuansHocTsiM / H. 1. Kpemep, b. A. Ilytko,
. M. Tpummn, M. H. ®puaman ; nox pe-makumen H. . Kpemep. — Mocksa :
IOHUTHU-IAHA, 2015. — 481 c¢. — ISBN 978-5-238-00991-9. — Tekcr :
ANEKTPOHHBIN // DnexTpoHHo-6nbanoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/52071.
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