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1.  Hexau, 3a7a4u ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 110
AUCHMILINHE

K ocHOBHEIM yeisim OCBOCHHA OUCHUILIMHBI «MareMaTU4yeCcKUil aHaJIU3) CJICOAYCT
OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIell MaTeMaTU4eCKON KyJIbTYpHI;

- TMpUOOpETeHHEe CTYIACHTaMH IIMPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHWH, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYICHTOB K HHIYKTHBHOMY M JEIYKTHBHOMY MBIIUICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULINH;

- YMEHHE CTyJICHTaMHU pa3BUBaTh HABBIKM CaMOCTOSITEIILHOTO HW3y4YCHHs y4eOHOW u
Hay4HOU JIMTEPATYPBI, COEpKAILECH MATEMAaTUYECKUE CBEICHUS U PE3YIIbTATHI;

- TOJITOTOBKY CTYIEHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBAaJTU(PUKAIIMOHHON
XapaKTepUCTUKON OakalaBpa MO HAMpaBlICHUIO, B TOM 4YHclie (DOPMHUPOBAHUE YMEHHIA
UCTIOJIB30BaTh OCBOCHHBIC MATEMaTHYECKUE METO bl B TPOPECCHOHATLHON ICATEIIEHOCTH.

- TOATOTOBKY BBICOKOKBATH(DHIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UQPPOBON TYpOYJIIEHTHOCTH M BBICOKHX TEXHOJOTHYECKHX DPHUCKOB COBPEMEHHOW HU(POBOMA
9KOHOMMUKMU.

K OCHOBHBIM 3a0dauam OCBOEHHS JUCIUIUIMHBI «MaTeMaTHYeCKHid aHaau3» CIeIyeT
OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TOHSATHH, METOJOB, (HOPMHUPYIOMIMX OOIIYIO
MaTeMaTHUYECKYIO MMOATOTOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOTO PEIICHHS TPUKIIAAHbIX 3a71ay;

- (opmupoBanue y cTyneHTa TpeOdyemMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIUX €TI0
HATPABIICHUIO MTOJATOTOBKH U 00ECTICYUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

O6yuenne mno aucnuIuimHe «MareMaTHudecKuil aHaiu3» HampaBlieHO Ha (OPMHPOBAHUE
y OOy4Jarommxcst  CIASAYIOIMUX KoMmmeTeHIuid B coorBerctBunm ¢ DOI'OC  15.03.01
«MamuHOCTpOeHHE», YTBepKIEHHBIM NpuKazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kon n HaumeHoBaHue KOMIIEeTeHIM NuaukaTopsbl J0CTHXKEHUS
KOMIIETeHIH U
OIIK-1. Ciocob6eH mpuMeHSITh HNOIIK-1.1. ITpumensier
CCTCCTBCHHOHAYYHBIC 1 O6H.I€I/IH)KCHCPHBI€ CCTCCTBCHHOHAYYHBIC U OGH.ICI/IH)KeHepHBIC
3HaHHuA, METOABI MAaTCEMATUUYCCKOI'O aHaJIn34a U | 3HaHUsA, MCTOJbl MAaTECMaTHYCCKOI'O aHaJIn3a u
MOJIETUPOBaHUS B PO eCcCUOHATbHOM MOJIETTUPOBAHUS IIPU PELLICHUU
JEeSITEIILHOCTH; npodecCHOHATBHBIX 3a1a4

HOIIK-1.2. JleMOHCTpUpYET HABBIKU
MCTOJIb30BAaHUS 3HAHUN (PUUKU U
MaTEMaTUuKHU JIsd pCIICHUA 3a/1aYq
TEOPETUUYECKOTO

2.  MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JuctunnuHa OTHOCHTCS K oOsi3arenbHOM vactu Onoka bl: Moayne «MaTtemaTudyeckue u
GCTGCTBGHHO-HaY‘-IHBIC JOUCHUITIIUHBI.
Jucnunnuza 6a3upyercs Ha CIeAYIOIIeH, MPpOHIeHHON TUCIUIUINHE:

- nuHeitHas anrebpa.
Jucnunnuna «MaTeMaTHYecKHi aHaIu3y JJOTHYECKH CBSI3aHa C TTOCIICTYIOITUMHU TUCIUIUIMHAMM
B obs3amenvuoti vacmu:



- (husmka;

- nudepeHnmanbHbIC YpaBHEHNUS,

- TeOpeTUYecKasi MEXaHUKa;

- TEXHOJIOTUYECKUN WHKMHUPUHT MPOLECcCOB 00pabOTKU NaBJICHHEM C MPUMEHEHUEM
CAE- cucrewm;

- CONPOTHUBJICHHE MaTEPUAJIOB;

- Teopust 00pabOTKHU MaTEPUATIOB JIABJICHHUEM;

- OCHOBBI peUIeHUS] HHKEHEPHBIX 3a/1a4 B 00paboTKe 1aBJICHHUEM;

- OCHOBBI MAaTE€MATHYECKOTO MOJIEIIUPOBAHUS TEXHOIOTUIECKUX MTPOIIECCOB.

B wacmu snexmuesnbix ()ucuunﬂuﬂs
- TCOPpHUA U TCXHOJIOTUS NPOKATKH,
- OCHOBEI ITPOYHOCTH CBAPHBIX COCHHHCHHﬁ.

3. CtpykTypa U coaepkaHue TUCHUIINHBI

OO0mmas TpyA0€MKOCTh AUCITUIUTHHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 Jaca.

3.1. Buabl yueOHOI padoThl M TPYA0EMKOCTh

3.1.1. Ouynas popma o0OyueHust

. KonunyectBo
n/n Buj yueOHoi padoThl 4ACOB Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B ToM uucne:
Jlexuuu 18 18
1.
CemuHapcKue/MpakTHYECKUE 3aHATHS 54 54
2.
JlaGopaTopHbIe 3aHATHS - -
3.
CamocrosiTesibHast padoTa 72 72
IIpomeskyTOUHAS aTTecTAUMS
9K3aMEH C) C)
Hroro 144 144

3.2. Temaruveckuii NJIaH U3YyYeHUS TN CIUATIIHHBI

Pasmemién B npuinoxenuu 1 x pabodeid mporpamme.
3.3. Conep:xxanue pa3esioB IMCHUAIINHbBI

BBenenue

[Ipeamer, 3agauu U conepxaHue TUCHUIUIUHBL. OCHOBHBIE 3TAIbl PA3BUTHUS AUCIUIUIMHBIL.
CtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH TUCIUTUTMHAMHU.



Paznen 1. IudpepennuanbHoe ucunciaenne GyHKUUi 01HON mepeMeHHOI

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipenen yncioBoi mocieaoBaTEIbHOCTA U €r0
coiictBa. @ynkuus. [locrpoenue rpadpukoB ¢pynkuuit. [Ipenen ¢pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gyukuu. [lepBorit 1 BTopoit 3amevarenbHbIe mpesensl. CpaBHEeHHE 0ECKOHEUHO MaJTbIX
1 OECKOHEYHO OOJIBIINUX BEINYNH. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIC BEIIMYUHBI.

Tema 2. HenpepbIBHOCTH (DYHKIIMI B TOUKE U HA TPOMEKYTKE, TOoUkM pa3peiBa QyHKIUH,
ux Kjaccupukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KiIaccu(uKanus.

Tema 3. [IpousBoanas pyukuu. ['eomerpruyecknii 1 GU3NIECKUN CMBICT POU3BOTHOM.
[IpaBuna nuddepenupoBanus u GopMysIbl BEIYUCICHHUS MPOU3BOAHBIX. Tabnuia mpou3BoIHBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKIUN. Bbluncienne npou3BOAHBIX (YHKIUHN, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

HMuddepennman. [IpousBonusie u auddepeHinansl BRICIIHX TOpsakoB. [IpubimkeHHbie
BBIUMCJICHHSI C TOMOIIBIO T PEpEeHIINATOB.

Tema 4. IlpaBwio Jlonutans. ®opmyna Teisopa. PackpbiThe HeonpeaeaeHHOCTEN
pasnu4yHOro THma. Pa3nokeHue OCHOBHBIX 3JIEMEHTapHbIX (yHKIME mo ¢opmyne Teitnopa.
[TpuGi>xeHHBIC BEIYUCIICHUSI ¢ TOMOIIBbI0 (hopmyibl Teitnopa.

Tema S. OcHoBHble TeopeMbl UG GEpPEHINATBFHOIO HUCUYUCIEHUS. MOHOTOHHOCTh
byHKIMKM, 3KcTpeMymMbl HeoOxoaumble W JOCTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanue BwinykiocTd rpaduka Qynkiun. Toukum mnepermba rpaduka
byHKIHH.

OOmias cxema uccaenoBanusa GyHKIMU U 1ocTpoeHus ee rpaduka. CBoiicTBa GyHKINH,
HENpephIBHBIX Ha oTpe3ke. Haunbosbiee n HaMeHblllee 3Ha4eHHs QYHKIIUU Ha OTPE3Ke.

Pasznen 2. IudPepennuanbHoe ucuncienne QyHKIU HECKOJIbKUX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX NIEPEMEHHBIX. JINHUU ¥ MIOBEPXHOCTH YpOBHs. YacTHbIE
npousBoaHbie. [Tomabiii quddepenmman. IIponsBomHbIe CIOXKHON QYHKIIUA HECKOIBKUX
HepeMEH-

HbIX. YacTHBIE Tpou3BOAHBIC U AU PepeHnanbl BeIcuX nopsaakoB. Teopema [lIBapiia.

Tema 2. [IpousBonHas no HanpasneHuro. I'paauent. KacarensHas k kpuBoil. KacatenbHas
MJIOCKOCTh M HOpMaJlb K moBepxHocTH. Dopmyna Teimopa. DkcTpeMyM (QPyHKITUN HECKOJIbKHX
nepeMeHHbIX. HeoOXoMMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa.

Pasznes 3. UHTErpajibHOE HCUMCIEHHE

Tema 1. IlepBooOpasznas. Teopema CyIIECTBOBAaHUS HEONPEACICHHOIO HWHTErpaa.
HeonpeneneHnublii mHTErpai U €ro cBocTBa. Tabinila HHTETPaIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢GyHkunii. MeTo HermoCcpeICTBEHHOTO MHTET PUPOBAHUS.

Meroabsl HMHTETPUPOBAHMS C IIOMOINBIO 3aMEHBI IEPEMEHHOM, IOABEACHUEM IO 3HAK
muddepenimana. MeToa HHTETpUPOBAHUS 110 YACTSM.

HuTerpupoBanue palloHaAIbHBIX Ap0o0Oeii, MHTErpUpOBaHNE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPHYECKUX (DYHKIIUH.

Tema 2. 3agaun, TPUBOJAIINE K MOHITHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbId
UHTErpajl, €ro CBOMCTBA. YCIOBUS HMHTETpUpyeMOCTH. VHTErpan ¢ NEepeMEHHBIM IPEACIIoM
uHTerpupoBanus. @opmyna HeroTona — JleitOHuIa. 3amMeHa MEPEMEHHOW B OINPEIACICHHOM
UHTETpaJIe.

[IpunoxkeHus OIpeneIeHHOro0 HHTerpajga B T€OMETpUM M MEXaHUKE (BBIYHCIICHHE
IUIOINAACH TUIOCKUX (UTYP, JUIMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHBIE WHTErpajibl MEPBOIO W BTOpPOro pojaa (mo OEeCKOHEUYHOMY
IPOMEXYTKY, OT HEOTPAaHUYECHHBIX (QYHKIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, NpUBOIAIINE K KPATHBIM UHTErpajiaM. J{BOMHON U TPOHHON MHTETPaIbI,
uX cBoiCTBA. [IpaBuia BEIYMCIICHUS ABOMHBIX HHTETPAJIOB.



3.4. TemaTuka NPAKTHYECKUX 3aHATUH MO IUCHUIINHE
«MareMaTHYEeCKHHA aHAJIN3»

3.4.1. Ounas ¢popma o0yueHust

Ne Tema 3ausaTus

n/m

1 Pa3zgen 1. Di1eMeHTHI MATEMATHYECKOI0 aHAJIHM3A.

UucnoBasgs mnocnenoBaTelbHOCTh. lIpenen 4YuciaoBOM 1NOCHENOBAaTENBHOCTH U €0
cBoiictBa. [IpaBmna npenensHoro nepexona. @ynknus. [Ipenen pynkmuu. Teopemsl o
npenenax GyHkuuu. IlepBelii ¥ BTOpOil 3aMevaTenbHbIe MPeJIebl.

2 CpaBHEeHME OCCKOHEYHO MabIX W OECKOHEYHO OOJIBIIMX BEJIMYMH. DKBUBAJICHTHBIC
0ECKOHEUHO MaJIbIe BEJTMYUHBI.

3 PackpeiTHe HeonpeeneHHOCTEN pa3InyHOro TUIa

4 HenpepbIBHOCTH QYHKIIMI B TOUKE U Ha MPOMEXyTKe. OTHOCTOPOHHUE Mpeesibl. TouKu
paspsiBa pynkuuu. [lpumepsl penienus 3agau

5 [TpousBonnas Qynkiun. IlpaBuna muddepenurpoBanuss U GOPMYNbl BBIUUCICHUS
poun3BOAHBIX. TexHuka auddepeHnnpoBaHus

6 HuddepenuupoBanue  oOpaTHBIX  QYHKUWH, (GYHKUWN, 33JaHHBIX  HESBHO,
rapaMeTpUIecKH, Jiorapupmudeckoe nudhepeHIupoBaHNE

7 Huddepenuman. ['eomerpuueckuit cmbicn  nuddepennmana. IlpousBogHsie U
muddepeHransl  BHICIIMX MOPAAKOB. [IpuOKeHHbIE BBIYMCIEHUS C MOMOUIBIO
g hepeHIanos.

8 IIpaBuno Jlonurans. @opmyna Telnopa. PackpbiTue HEONPENCICHHOCTEN PA3IMYHOIO
Trma. Pa3nokeHuss OCHOBHBIX AJIEeMEHTapHBIX QYHKIINH 110 hopmyrne MakiopeHa.

9 [TpuGnuxeHHbIe BEIYMCIIEHUS ¢ ToMOIIbIo (hopmyisl Telnopa.

10 | TlomHoe uccnenoBanue GyHKIMN 1 mocTpoeHue rpadukoB. [Ipumepsl

11 | ITonnoe uccnenoBanue GyHKIMHA U ocTpoeHue rpaduxos. IIpumeps! (mporomxeHne)
CamocrositenpHas padbora Nel Ha ceMuHape 1Mo GyHKIIUSIM OJTHON TIEPEMEHHOM

12 | Pazgen 2. ®yHKUMH HECKOJbKHX NepeMeHHbIX. JIMHUM U TOBEPXHOCTH YPOBHSI.
YacTHbIe Tpon3BOIHBIC U TUdGEpEeHITHA TEPBOTO OPSIKA.

13 | Ilonusenii nuddepenuman. IlpousBogusie crnoxxkHoi QyHKIuU. [IponsBognas (yHKIUM,
3alaHHOM HesABHO. YacTHble TPOU3BOAHBIE U Aud@epeHInanbl BBICHINX MOPSIKOB.
Teopema IlIBapua.

14 | IIpousBoaHas 1Mo HANMPABJIEHUIO. | pagueHT.

15 | DkcrpeMyM QPyHKITMN HECKOIBKHUX MEpeMEHHBIX. He0OX01uMBbIe U IOCTAaTOYHBIE YCIIOBHS
JKCTpEMyMa.

16 | CamocTosiTeibHasi paGora Ne 2 Ha ceMuHape N0 (GYHKIHAM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3nea 3. UHTerpajibHoe HCHHCTEHHE
[lepBooOpasznas.  HeompeneneHHblii  wHTETpall U €ro  cBoiicTBa.  Meton
HEIMOCPEICTBEHHOI0 MHTETPUPOBAHUS.

18 | MHTerpupoBaHue ¢ NOMOLIbIO 3aMEHbl IIEPEMEHHOH, IOABEIEHUEM II0J 3HAK
muddepennmana. MeTon HHTETPUPOBAHUS 110 YACTIM

19 | MHTerpupoBaHue palMOHANBHBIX JApoOei, WHTErpUpPOBAaHUE HEKOTOPHIX BHUIOB
MppalMOHANBHBIX (QYHKIUI

20 | MHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKITUH.

21 | Beiuncnenue ompeneneHHbIX HHTErpanioB mo (opmyne Herorona-JleliOnuma. 3amena

HepeMeHHOﬁ W UHTCTPUPOBAHUC 110 YACTIAM B OIIPCACIICHHOM MHTCIPAJIC.




22

[TpunoxeHus OIpPeNENIEHHOIO MHTErpaja B T€OMETPUM U MEXAaHUKE (BBIUMCIICHUE
TUIOIIAJIeH TUIOCKUX (UTYp, IIIHMHBI KPUBOIL).

23

[IpunoxeHus ONpEIeIeHHOr0 WHTErpaja B TIeOMETPUM M MEXaHWKE (BBIYHCICHHE
00BEMOB, IIJIONIAJCH MOBEPXHOCTH).

24

HecoOcTBeHHbIe HHTErpaibl IEPBOTO U BTOPOTO POJIa, MX BBHIUHCIICHHE.

25

3ajaud, TPUBOASAIIME K KpaTHBIM HHTErpasiaM. BbluucieHue ABOMHBIX HHTETPajoB
CBEJICHUEM K ITOBTOPHBIM. 33/1a4d Ha U3MEHEHHE NOPs/IKa UHTETPUPOBAHUS B IBOWHOM
WHTETpaJle

26

I'eomeTrpuueckue u (¢u3MUECKUE NPUIOKEHUS KpPaTHBIX MHTErpajoB, MpPUMEPHI
BBIYHCIICHUSI.

27

KoHnTpoibHOe TecTupoBaHue 1Mo Kypcy.

N —

4. Y4eOHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE 00ecieYeHne

4.1. HopmartusBHblie 10KyMeHTbI 1 'OCThI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AxaneMuyeckuii yaeOHbIH IUIaH MO HampasieHuio noarotoBku: 15.03.01 MammHocTpoeHHe.
[Tpoduns: «MarmHbl 1 TEXHOJIOTUH 00pa0OTKH MaTepUaIOB JAaBiIeHHEeM». DopMa 00ydeHUS:
ouHnas. 2024.

Marpuna pacnpenesieHuss KOMIETEHUHMH Mo HampasieHuto noarotoBku 15.03.01
MamuHoctpoerue. Ilpodunbs: «MamuHbl M TEXHOJIOTHHM OOpabOTKHM  MaTepHajoB
naBineHueM». opmer 00yuenus: ounas. 2024.

Vka3 Ilpesunenta Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Crparerun HaydHO-
TEXHOJOTHYecKoro pa3Butus Poccuiickoit denepannm.

[Ipuxa3z MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenuu Ilopsnka TOpUMEHEHUsS  OpPraHU3alMSIMH, OCYLIECTBISIOIIMMHU
00pa3oBaTeNbHYIO NESATENBHOCTbD, 3JIEKTPOHHOTO o0yueHus, JMCTaHITUOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH MPHU pean3ali 00pa3oBaTENIbHbBIX IPOTPAMM.

4.2. OcHoBHas JuTeparypa

®duxteHromnsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIeOHHK Il BY30B, 15-¢ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

duxterronsi] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIKM3a: YI€OHHUK I BY30B, 14-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkmit kypc Maremarmueckoro aHaimsa. T.1. JluddepenunansHoe u
MHTETpaJbHOE MCUUCIEHUS (QYHKIMI OqHON mepeMeHHOH. Psaapl: YueOHUK [DneKTpOHHBIN
pecypc]: yueb. - DnekTpoH. AaH. - Mocka: @uszmarnur, 2015. - 444 ¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHa.]

4.3. JlomosHUTeJbHAS JUTEPATypPa

[TuckynoB H. C. JluddepennmansHoe U WHTErpadbHOE HCYHMCICHHS I BTY30B. B 2-x
tomax. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 sk3.

3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUYECKUX BBICIIUX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 »k3.

Kpatkuii kypc BbICHIEH MaTeMaTWKH [DJIEKTpOHHBIA pecypc]: ydel. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpana. ]



4. Bbyrpos f.C., Hukonsckuii C.M. Bricmias maremaTka: ydeOHUK IJIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHOe ucuMciaeHHE (QYHKIUH OJHOM M HECKOJIBKUX MEpeMEeHHbIX. Teopus mois:
METOJMYECKHE YKa3aHWs W BapUaHTHl pacuyeTHo-rpaduyeckux pador // bomynor M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.H.. M.: MI'TY «MAMM», 2009.

6. MaremaTudeckuii ananu3. Teopust npenenoB u auddepeHnnanTbHOe HCUUCIEHNES: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOMYECKHUE YKAa3aHUsA U BapUaHTHl pacueTHO-rpaduueckux pador //
bonynos M.A., boponuna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DiaekTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHII U aTTECTAlMii BO3MOXKHO B JIMCTAaHLIMOHHOM (opMaTe ¢ NMpUMEHEHUEM
CHUCTEeMBI JaucTaHIMOHHOTO 00y4yeHus yHupepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii «MaTemMaTHKay 3JMEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrPaMMBI:.

DneMEeHTHl MaTeMaTHIECKOTO https://online.mospolytech.ru/local/crw/course.php?1d=313
aHaJm3a

HHTerpanibHOE NCUUCTICHUE https://online.mospolytech.ru/local/crw/course.php?1d=3781
(GyHKIMN OTHON EepEMEHHOM

Huddepennmanbroe https://online.mospolytech.ru/local/crw/course.php?id=3362

UCYHCIIeHnEe PYHKIUH

HECKOJIbKUX MEPEMEHHBIX
JIOTIOJTHUTETHHBIE TTIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTHYECKOT0 aHAJIN3a

Pazpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

HOp}II[OK MMPOBCACHUA pa60T B AHUCTAHIIMOHHOM (bopMaTe YCTaHABJIMBACTCA OTACIbHBIMU
pactopsDKeHUSIMHA  TIPOpEKTopa 1o y4eOHOW paboTe W/WIIM LEHTPOM Y4eOHO-METOAMYECKOM
paboThI.

Kaxnpiii cTyneHT oOecrieueH WHANBUAYAIBHBIM HEOTPAHHYEHHBIM JIOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO ITOIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaabl B AJIEKTPOHHOM BHUJIE,

MpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnuecKoro 0Opa3oBaHUs)

(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?id=5822);

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecTsl Mo TeopHuu
BEPOATHOCTEN U MAaTEeMaTUYECKOM CTaTUCTHKE.

[Tone3nple yueOHO-MeTOAMYECKHE U MHPOPMAIMOHHBIE MATEPUAITBI MPEACTABIICHBl Ha CalTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HHPOPMATMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «IHTepHET» JJIsl OCBOCHUS
JTUCIUTIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3u0HHOE U CBOOOHO pacnpocTPaHsieMoe MPOrpaMMHOe
ol0ecmeuyenmne



Ne| HammenoBanue | Paspabortumk [10O JocrynHocTh Ccpuika Ha Enunblil peectp
(mpaBooOtamaTens | (JUIEH3UOHHOE, POCCHICKHX TTPOTpamMM JJIst
) cBOOOIHO OBM u BJ] (npu Hanmmu4mm)
pacmpocTpaHsieMoe
)
1 | Astra Linux | OOO JlunieH3nonHoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 [ MoiitOduc OO0 "HOBBLIE JInneHsnoHHOE https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemenHble npodeccnoHa bHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBIE CHCTEMbI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX AJI51 OCBOCHUS IMCUMILINHBI:

HaumenoBanue

Ccblika Ha pecype

HocrynHocTh

NupopManinoHHO-CIIPAaBOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

HocTtynHa B ceTn
WntepHer 6e3

m/ 9
OTrpaHHYEHUN
Mngopmannonnrie pecypert Cern http:// www.consultant.ru | JloctymHo
Koncynprantlimoc ' ) )
[Topran ®enepanbHbIX
FOCYAApCTBCHHDIX http://www.fgosvo.ru. HoctymHo

00pa3oBaTEeNbHBIX CTAaHIAPTOB
BbICIIIEr0 00pa3oBaHus

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HoctymHa B cetn
Wntepner 6e3
OTpaHUYECHUI

IPR Books https://www.iprbookshop | locTymnna B cetn
ru/ Wureprer 6e3

OTpaHUYECHUI

IpodeccnonanbHbie 0a3bl JAHHBIX




ba3za ganHbIX Hay4yHOU http://www.elibrary.ru HoctymHo
AJIEKTPOHHON OMOJIMOTEKH
(¢eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJMTeMaTuueckas pedepaTuBHO-
oubnuorpaduueckas u
HayKOMeTpHUeCKas
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MartepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUIITIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpcUTeTa 00ecrieynBaeT MPOBEACHUE BCEX BUI0B
3aHSTHH, IPEyCMOTPEHHBIX YUCOHBIM TNIAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAHUTAPHBIM H
IPOTHBOIOXKAPHBIM MPABUIIAM U HOPMaM.

Kadenpa «Martematuka» He pacronaraerT COOCTBEHHBIM ayAUTOPHBIM (OHIOM |
UCTIONB3YeT YUeOHbIe ayAUTOPUH U3 0011ero (JOHIa YHUBEPCUTETA.

[lpy HeoOXOAMMOCTH IS TPOBENCHUS HMHTEPAKTUBHBIX TPAKTUYCCKUAX 3aHITHN
UCTIOJIB3YIOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeToanueckue peKoOMeH AU

6.1. Meroauuyeckue peKOMEHIAIMHU IJIsI MIPenoJxaBaTeist
10 OPraHM3anuu 00y4YeHM st

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO NMPAKTUYECKU BECH
M3y4aeMblii UMU MaTepuai He TpeOyeT KaKoi-Tu0o crieluanbHON (JOMOIHUTEIBHOMN ) TOATOTOBKU
U BIIOJHE MOXET OBbITh YCHEIIHO MW3y4YeH, €CIM CTYACHTbl OyayT TMOCeIaTh 3aHsSTUS,
CBOEBPEMEHHO BBITOJIHATH IOMALTHHUE 331aHUS M TIOJIB30BaThCs (IIPU HEOOXOIMMOCTH ) CUCTEMON
IJIAHOBBIX KOHCYJIbTALlMI B TEYEHUE KaXKI0I0 ceMecTpa. Bomienmme B Kypc MaTaHanusa pa3aebl
SIBJISIIOTCS. KJIACCUMYECKUMU, B TO K€ BPEMs OHU MPAKTHUYECKU OPUEHTUPOBAHBI, TAK KaK WMEIOT
HIMPOKOE PacHpOoCTpaHEHUE I PELICHUs Pa3HOro poja 3ajad BHYTPU CaMOW MAaTeMaTHKH U
NPUKIAIHBIX 33/1a4. MIX 0CBOEHHE MOMOKET CTYJIEHTaM JIOTUUECKH BEPHO, apryMEHTUPOBAHO U
SCHO CTPOUTh YCTHYIO M INHCbMEHHYIO P€UYb, YCIEHUIHO NPHUMEHITh HAKOIUJICHHBIE 3HAHUS B
npodecCHOHATBLHON 1eATEEHOCTH.

HeoOxonuMo ¢ camoro Hayana 3aHATUA PEKOMEHJOBATh CTYIEHTAaM OCHOBHYIO H
JIOTIOJIHUTEIIbHYIO JIUTEPATYPY, a B KOHLE CEMECTpPa JaTh CIIMCOK BOIPOCOB Ul IIOATOTOBKU K
JK3aMEHY.

Ha nepBomM 3aHATHH IO JUCIHUILTAHE CIEAYET 0053aTeIbHO MPOUH(DOPMHUPOBATH
CTYJEHTOB 0 BHJI€ U opMax TEKyIIeH U MPOMEXYTOUHOM aTTecTaluii Mo AUCUUILINHE, CPOKaX
UX MPOBEJICHUS, YCIOBUSX JIOMYCKa K MPOMEKYTOUHON aTTECTAllMU, TPUMEHSIEMbIX BUAAX
MIPOMEKYTOUYHOI'O KOHTPOJISL.

N3noxenue T€OpPEeTUYECKOro MaTepuala JOJDKHO COIPOBOXKAATHCSA HIUIFOCTPATUBHBIMHU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IpernoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKU TMpPU PEHICHUM 3aJladyd HE OTBJICKAJIM OT TJABHOIO: OCMBICICHHS HUIEH U CYTU
NpUMeEHsAeMbIX MeTol0B. Cienyer Bcerga ykas3blBaThb MPUMEPHI MPAKTUYECKOTO MPUMEHEHUs
PacCMOTPEHHBIX HA 3aHATUSX YpaBHEHUH U (popMyII.



[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IIPENoaBaTeeM TaKuM 00pa3oM,
YTOOBl OCTaBAJIOCh BpEeMsl Ha MEPUOJUYECKOE BBIOJHEHHE CTYIEHTaMH HEOOJbIION
CaMOCTOSITENIbHOW PabOThI B ayJUTOPUU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHaa.

[IpenonaBaTtens, BeAymMH NPAaKTUYECKUE 3aHATHUA, JOJKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKHI TUIaH 3aHATHHA C IEKTOPOM, HCIIONIb30BaTh EAMHYIO CUCTEMY O003HAYCHUH.

[IpenomaBaTento cienmyeT J00WMBAThCS CHUCTEMATHYECKOW HEMPEPBHIBHOW  pabOTHI
CTYACHTOB B TEYCHHE CEMECTPa, HEOOXOAUMO BBISBISTH CUIIBHBIX CTYACHTOB M NMPHUBJIEKATH UX K
Hay4HOI paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/IaX U KOHKYpCax.

CTyZneHT [OJDKEH OIIyIlaTh 3auHTEPECOBAHHOCTh IIPENOAABATENSl B JOCTHKEHHU
KOHEYHOI'0 pe3yJbTaTa: B IPUOOPETCHUH 00YJarOIMMUCS IPOYHBIX 3HAHUH, YMEHUHN U BIIaJCHUS
HaKOIIJICHHOM nH(popMaIrMeit A peleHus 3a1a4 B popeCCUOHATBbHON AeATEIbHOCTH.

5.1.1. OOpa3oBaTe/ibHbIE TEXHOJOTHH

[IpoBeneHMEe 3aHATHI U aTTECTAIIUA BO3MOXKHO B JTUCTAHIIMOHHOM (opMaTe ¢ IpUMEHEHUEM
CUCTEMBI TUCTaHIIMOHHOTO 00yueHus yHuepcuteta (CJO-LMS) Ha ocHOBE pa3paboTaHHBIX

Kaeapoii «MaTeMaTHKay 3JIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam
porpamMmsl (M. 11. 4.4).

[Topsimok npoBeieHus paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIACIbHBIMU
PaCIOpsDKCHUSIMU TIPOPEKTOpa 1Mo y4eOHOM paboTe W/Wiu IEHTPOM Y4eOHO-METOIMYECKOU
paboThI.

6.2. MeToan4ueckue yKa3zaHus JJisl 00y4AIOIIUXCH M0 OCBOCHUIO
AUCHUNTHHBI

Paznen 1: nuddepennnanbroe ncuuciaeHue GyHKIui 01HOM NepeMeHHOM

[Tpu u3yuenun auddepeHnaIbHOTO HCUUCICHUS PYHKITUN OTHOM IEpeMeHHOM 00paTnTe
BHUMAHHC HA MMOHATHUC IIPCACIIa (bYHKI_[I/II/I B TOUYKE U METOAbI €T'0 BBIYUCIICHUA. Hpez[eﬂ — OJHO U3
OCHOBHBIX TOHSITHH MaTeMaTH4ecKoro aHanu3a. [Ipu BBIYMCICHUU NpenesioB QYHKIMH HAlo,

0 o
IpEXJe BCEro, BBIACHUTH XapaKTep HEONPEJENeHHOCTH | —, — (0-o00, 00 —oo0, 1% |. UToOBI

2

0
OBJIA/ICTh TEXHUKOH PEIICHUs 3a/1a4 Ha BBIYHCIICHUE MPEIEIIOB, HA/IO 3HATH JIBAa 3aMeUaTeIbHBIX
npenena, TabauIly 5KBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IPaBWIIO JlomuTans, pa3TudHbIe TPUEMbI
PACKpBITUSI HEONPEICICHHOCTEH B 3aBUCHMOCTH OT BHJA (YHKIHHA W PEIIUTh JOCTATOYHO
00JIBIII0€ KOJIMYECTBO 3a]1a4.

[Ipyn w3ydeHun TeM, MOCBAIMICHHBIX MPOW3BOAHOW W nuddepeHnuany QyHKIUA, HAIO
OCMBICIIUTh UX TEOMETPUYECKUI CMBICII, TOHUMATh pa3indre Mex a1y HUMU (nuddepeHman - 3o
IJIaBHAsl JIMHEWHAasl 4acTh npupamieHus GyHKIuu). TBepao 3HATh (Kak TaOJWIy YMHOXKCHHS)
dopmynbl  auddepeHIMpPOBaHUS ~ OCHOBHBIX — JJIEMEHTApHBIX  (YHKUMH W TpaBuiia
nuddepenpoBanns (Bce, KOHEYHO, HO OCOOCHHO MpaBmwiIo AU(GEPEHIIUPOBAHUS CIIOXKHOMN
GyHKIUN).

OO6paruTe BHUMaHHE TaKKe Ha 0COOCHHOCTH nuddepeHupoBanms GyHKIHHN, 3aJaHHBIX
B HESIBHOHM (pOopMe, TapaMeTPHUECKH, Ha TIPUEM JIoTapupMIIecKoro AudpepeHIInpoBaHusI.

Crnenmyer 4YeTKO 3HAaTh W yMETh IPHUMEHSATH AaJITOPUTM HCCICAOBAaHUS (YHKIMA U
MOCTPOCHUS TPadUKOB: OIPEICTICHIE TOYCK pa3phiBa (M UX KIACCH(PUKAIUIO), ACUMITOT rpaduka
(BepTHKaIbHOM, HAKJIOHHOW, TOPU3OHTAJIBHOM), HEOOXOAUMBIC H JIOCTATOYHBIC YCIIOBUS
MOHOTOHHOCTH (DYHKITUH, CYIIECTBOBAHHS JIOKAJILHOTO SKCTPEMYyMa, IIPOMEKYTKOB BBIITYKJIOCTH
Y BOTHYTOCTH (YHKIIMH U TOYEK Teperuoa.

Pa3nen 2: nuddepenunanbHoe ucuucaeHne PyHKIMNA HECKOJIBKHUX MepeMeHHbIX



[Ipy w3ydeHuu MOAHHOTO pasfela oOpaTUTe BHUMAHUE HA TO, YTO (PYHKIHS ABYX
MEPEMEHHBIX MMEET HaIIAIHBI T'eOMETPUUYECKUN CMBICI — 3TO MOBEPXHOCTHh B TPEXMEPHOM
MPOCTPAHCTBE

Hago ocMbIciuTh TOHATHS YaCTHBIX MPOM3BOAHBIX W MONHOro auddepeHnnana u
OCOOCHHOCTh WX BBIYUCIICHUS, OBJIAJICTh TEXHUKOW BBIYMCICHHS MPOM3BOIHBIX OT CIOXKHON
(GyHKIMM HECKOJIbKUX TepeMeHHBIX. Creayer oOpaTuTh BHMMAaHHWE Ha TO, YTO AN (PyHKUIUU

z =Z(x,y) CMEIIIAHHbIE YACTHBIC MPOU3BOIHBIC BTOPOTO MOPSJKA PaBHBI MEKIY COOOM:
2 2
0z 0z
Ox0y  0yox

Jlnst GyHKIIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIUH B IPOU3BOJIIEHOM
HaIPAaBJICHUH XapaKTepU3yeTCsl MPOU3BOAHON IO HAIPABICHHWIO, a HauOOJbIIas CKOPOCTh
u3MeHeHus1 GyHKUIUHU OyJIeT B HAIpaBJIEHUN BEKTOpa rPaHeHTA.

Crnenyer oOpaTuTh B ATOW TeME BHHUMaHHE Ha HEOOXOIWMOE M JIOCTaTOYHOE YCIIOBHS
CYIIECTBOBAHMSI SKCTpeMyMa (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

(Teopema IlIBapria), To ecTh MOPSAAOK AU GHEPEHITUPOBAHUS HE UMEET 3HAYCHHUS.

Pa3znen 3: uHTErpajibHOE HCUMCIEHHE

B uHTerpampHOM HMCYHMCICHMM pellaeTcs 3ajada, oOpaTHOM  TOH, KOTOpas
paccmaTtpuBaiach B 1udpepeHInaTbHOM HCYUCICHIH: HEOOX0IMMO HAUTH JJ1s1 JaHHOW (DYHKITH

f (x) TaKyr (PyHKIHIO, TPOU3BOIHAS OT KOTOPOU ObLIa Obl paBHA 3amaHHON. IHTErpupoBaHue

GyHKIMI — JOCTaTOYHO CIOXKHBINA pa3/iesl MaTEMaTHKH, OBJIAJIETh KOTOPbIM MOKHO TOJIBKO, €CIIU
CTYACHT «BO3BMCT» NOCTATOYHO 60.]1]:]]_[06 KOJIMYCCTBO UHTCTPAJIOB pa3HOT'0 THUIIA.

Hago TtBepno 3HaTh TaOnMIly HHTETPaJOB OT OCHOBHBIX AJIEMEHTApHBIX (QYHKIH,
OCHOBHBIC METOAbI HHTCTPUPOBAHUA (3aMeHa HepeMeHHOﬁ, IIOABCACHUC o 3HaK
mubdepeHnrana, HMHTETPUPOBAHME [0 YAaCTAM, IMPHUEMbl BBIYUCICHUS HWHTETPalioB OT
palnMoHaIbHBIX IpoOei, OT pa3HOTO THIIA TPUTOHOMETPUUECKUX (PYHKIUH).

Hago ocMbIciuTh €IMHCTBO TMOAXOAa K TOCTPOEHHUIO OIpEAETeHHbIX, KpaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTETPAJIIOB — IIOCTPOECHUE HEKOTOPOM MHTErPAIBHON CYMMBI
Y NIpEJICTbHbBIN MEPEXOo.

3HaTh TEOMETPUUYECKHH CMBICI W OCHOBHYIO (OPMYITY BBIYHCICHHS ONpEAETICHHbIX
uHTerpanoB — ¢opmyny Herotona — JleliOnuma, reomerprudeckue u (puU3NUECKUe MPUITOKEHUS
OTIpENIeNIEHHBIX M KPaTHBIX HMHTETPajioB, YMETh HAXOJIUTh IUIOUIA[b IUIOCKON (UTYpHI, IJIUHY
KpUBOI1, 00bE€M U IIOIIAb TOBEPXHOCTH TEJ BPALICHUS.

7. ®OH OLICHOYHBIX CPEACTB

@DOoH/ OIICHOYHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pa3aelsr:

1. MeTopl KOHTPOJIS U OLICHUBAHUS PE3yJIbTaTOB O0yUEHUSI.
2. lllkana 1 KpUTEpUU OLIECHUBAHUS PE3YIHTATOB OOYUCHHUS.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexxyTouHas aTTecTarus.
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Ilpunoswcenue 2

®OH/I OHEHOYHbIX CPEJACTB
MO JUCHMUILINHE

«MaTeMaTHUYeCKH aHAJIN3»

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHuE».
[Ipodunb: «MamuHbl U TEXHOJIOTHH 00pabOTKH MaTepPHAaIOB JaBICHUEM).
@®opmbl 00ydeHus: OYHAsL, 3a0YHAsL.

Kadenpa: «Marematrkay

1. MeToabl KOHTPOJIAA ¥ OLICHMBAHUS Pe3yJIbTATOB 00y4eHHU s

JIs1st KOHTPOJISI YCTIEBAaEMOCTH M Ka4eCTBa OCBOCHHUS JUCIUTUIMHBI HACTOSIIEH
IPOTPAMMOM MTPETyCMOTPEHBI CISIYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTanus (IK3aMeH).

2. llIkaa 1 KPUTEPUHN OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHMsI
®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEH

[Mpomexyrounas arrectanus oOydaromuxcss B ¢GopMe OHK3aMeHa MPOBOJIUTCS IO
pe3ynbTaTaM BBITIOJIHEHHSI BCEX BUIOB y4e€OHOUW paOOThI, MPEAYCMOTPEHHBIX YY€OHBIM IIJIAHOM
10 JAHHOW JUCITUTUTHHE, TIPH ATOM YUUTBHIBAIOTCS PE3YJIBTAThl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHHe cemecTpa. OIeHKa CTeTeH! JOCTHKEHHS 00yUJalOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB
00yYeHUs MO0 JUCIUIUIMHE MPOBOJUTCS MPENoAaBaTeIeM, BEAYIIUM 3aHSATHS 10 JUCIUILIAHE
METOJIOM JKCHepTHOM oueHku. [lo uToramMm mnpOMEKYyTOYHOW aTTecTallid MO AUCHUIUIMHE
BBICTaBJISICTCS OLIEHKA «OTIUYHOY, «XOPOLLIO, «YIOBJIETBOPUTEILHO» 580071
«HEYIOBIIETBOPUTEILHON.

Ixaga oneHNBaAHUA Onucanue

Bremmonaensl Bce  o0s13aTeSIbHbIE ycdioBusa MOATrOTOBKH
CTYACHTA K HpOMe)ICYTO‘IHOﬁ aTTeCcTaluu, IIpEeaIyCMOTPCHHBIC

porpamMMmoit JTACITUTIIAHEL CryneHnt JTEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHHI, HaBBIKOB TOKa3aTEIsIM,
OtnnuHO NPUBEJCHHBIM B TaOMUIax, ONEpPHPYeT MPHOOPETCHHBIMU

3HAHUSAMH, YMEHHUSIMH, HaBbIKAMH, IPUMEHSET UX B CUTYaIUIX
MOBBIIIEHHON CNOKHOCTU. [Ipu 3TOM MOTYT OBITH AOMYLIEHBI
HE3HAYUTCIIbHBIC O]_HI/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHUA IIpPU
MEePEHOCE 3HAaHWI M YMEHUI Ha HOBBIE, HECTAHJAPTHHIE 3a1a4UH.




Xoporio

BoinonHensl Bce o00si3aTesibHBbIE YCJOBHS MOATOTOBKH
CTYJ€HTA K NMPOMEeKYTOYHON aTTeCTAlMHU, IPETyCMOTPEHHbIE
MPOrpPaMMOit JHUCIUTLTHHEL. CryneHr JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHM, HAaBBIKOB IIOKa3aTEIsIM,
MPUBEJICHHBIM B Ta0IWIAaX, ONEepUpPyeT NPHOOPETEHHBIMHU
3HAHUSIMU, YMEHUSIMH, HaBbIKaMH. B TO ke Bpems mpu OTBETE
JIONYCKAET HECYLIECTBEHHbIE MOTPEIIHOCTH, 33Ja4d PEIIAET C
HeJI0UYeTaMM, HE BIUSIONIMMH Ha OOITUI X0 pEeIICHHUS.

Y 10BIETBOPUTEIILHO

BreimonHeHnsr  Bce  00s3aTesibHBIE YCJOBHSI MOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM aTTeCTalluM, IPEIYCMOTPEHHBIE
porpamMMoit JTACITUILTUHEL. CryneHnt JTEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTEIsIM,
NPUBEJCHHBIM B Ta0NUIax, ONEpPHPYeT MPHOOPETCHHBIMU
3HAHUSMHU, YMEHUSIMHU, HaBbIkaMHu. Ho moKka3pIBacT HErnyOoKue
3HaHWS, TPU OTBETE HE JIONMYyCKaeT TPYObIX OMIMOOK WJIH
POTHUBOPEYHii, OJJHAKO B (HOPMYIHUPOBAHUU OTBETA OTCYTCTBYET
AOJDKHAad CBA3b MCIKIY aHAJIM30M, aprMeHTaHHeﬁ U BBIBOJAaMU,
B PCIICHUM 33Jlad MOTYT COJep)KaThCsi rpyObie ommoOku. [mst
MOJTyYeHHUs TPABWIIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOIINE
BOIIPOCHI.

HeynosnersopurensHo

He BbmonHeHsl 00s13aTeJbHBIE YCIOBHA IOATOTOBKH
CTY/IeHTA K MPOMEKYTOYHON aTTeCTALMH, IPEAYCMOTPEHHbBIE
nporpammont aucuuriueel, WJIM  crygeHT neMOHCTpUpyeT
HEMOJIHOE  COOTBETCTBME  3HAHUM, YMEHUW,  HaBBIKOB
NPUBEJCHHBIM B TaONMIAX, JOMYCKAIOTCS 3HAYUTENIbHBIC
OLIMOKH, IPOSBIISIETCS OTCYTCTBUE 3HAHUHN, YMEHHI, HABBIKOB 110
psAdy TIOKa3aTelel, CTYOEHT MWCIBITBIBACT 3HAYUTCIIBHBIC
3aTpyJHEHUS IPU ONIEPUPOBAHNN 3HAHUSMU U YMEHUSIMHU.

3. OueHo4HbIE CPeCTBA

HaunmenoBaunue
OLICHOYHOTO
cpeacTBa

/o

IIpencraBnenue
OLICHOYHOI'O CPEICTBA
B ©OC

Kparkas xapakTepucTHKa OI[CHOYHOTO
cpencTa

1 KoHnTtponbHas

Cpenctso MIPOBEPKHU ymenuit | Kontposbhbie

(camocTrosiTenTpHAS)
pabota

(KP)

[IPUMEHATH IIOJIYyYEHHBIC 3HAHUA IS
peuieHus 3a1a4 ONpeeICHHOIO TUIIA I10
TEME HJIU Pa3aeiy

3aaHus

PacueTHo-
rpadudeckas
pabota

CpencTBo IpoBEpKH YMEHUH IPUMEHSITh
[IOJIyYCHHBbIE 3HAHUA 10  3apaHee
ONPENIETICHHOM METOIUKE IS PEIICHUS

KoMmmnexkr 3amanuii
TSt BBIITOJIHEHUSA
pacyeTHo-




(PT'P)

3a/la4 WIM 3aJlaHuid 10 MOIYJI0 WJIH
JUCLHHUILIMHE B LIETOM.

rpadudecKon
paboTsl

CpencTtBo KOHTPOJS,, OPraHU30BAaHHOE

KakK crenuaibHas Oecena
[IE€arOrMYECKOT0 paboTHHKA C
YCTHBIH onpoc 0o0ydJarmuMcsi Ha TEMBI, CBSI3aHHBIE C Bomnpocs 1o
cobeceoBanue, | U3ydyaeMou JUCIUILINHOM, u TeMam/paszzaenam
(YO) pacCUMTaHHOE Ha BBIAICHEHHE O0beMa JHCLUTUIMHBI
3HAHUU o0yyJaroIerocs 1o
OTpeICICHHOMY pasnueny, TeMe,
npoOJemMe u T.11.
Cucrema CTaHIAPTU3UPOBAHHBIX
3aJIaHHM, IIO3BOJISIIONIA
4 1;?1,0; aBTOMATHU3UP Bapuanr Tecra

OBaThb MPOLEAYPY HU3MEPEHUS YPOBHS
3HAHWN ¥ YMEHUN 00yJaroIerocs.

5 | Ok3amenanuonHble | CpeICTBO NPOBEPKM 3HAHMM, YMEHMH, | DK3aMEHALlMOHHBIE
OuneTH HaBBIKOB. MOXeT BKJIIOYaTh KOMILJIEKC | OMIIETHI
(9B) TEOPETUYECKUX BOIIPOCOB, 3ajad,

IIPAaKTUYECKUX 3aJaHUM.

3.1. Tekymuii KOHTPOJIb

OrneHOYHBIC CpEACTBA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIBHBIE
BONPOCH M 3afaHuss B ¢opme OJaHKOBOTO TECTUPOBAHMS IS KOHTPOJIS OCBOCHHS
00ydJarouuMucs pasiesIoB JUCIUIUTHHBL, TTprem PI'P.

Coaep:xanue pacueTHO-Tpadguyeckux pador.

PacuerHo-rpadguueckasi padora Nel no nudppepeHunaILHOMY HCHUCTCHUIO (PYHKIMH OTHOM
nepeMeHHoi

Kpatkoe copeprxkanue u 3Tamsl pacdeTHO-rpaduueckoil paboTsl:
[Ipenen uncinoBoii mocae10BaTeAbHOCTH, IPeAeT PYHKITUH.
HccnenoBanue (yHKIIMM Ha HEPEPBIBHOCTD.

Brruncnenue npou3BOAHBIX (QYHKIIHH.

HccnenoBanue GyHKIUH, TOCTPOSHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 no pyHKIHMAM HECKOJIBKUX NIePpeMEeHHbIX.

Kpatkoe coaeprkanue pacueTHO-Tpauaeckoit paboThI:

DyHKIHUH HECKOJIBKUX IIepeMeHHBIX. YacTHbIe Tpou3BOAHbIE. [[pOM3BOHBIE OT CIIOKHBIX
dbyakuumid. [Ipon3BoHas 110 HATPABICHUIO U TPATUEHT. DKCTpeMyM () YHKIIMH JIBYX
IIEPEMEHHBIX.

PacuerHo-rpaduyeckast padora Ne 3 mo MHTErpajbHOMY HCYUCICHUIO.

Kpatkoe coneprxaHue u 3Tanbl pacyeTHO-TpaduIecKoi paboThI:
Ilepswiii sman:

Meroas! unTErprpOoBaHus. BeiunciaeHue HeonpeaeIeHHbIX HHTETPAJIOB.
Bmopoti sman:



[IpunoxeHust onpeeeHHbIX HHTETpalioB. VccnenoBanne CX0QuMOCTH HECOOCTBEHHBIX
WHTETPAOB.

KommiekT 3aganuii
JUISl BHITIOJIHEHHSI pacyeTHO-rpaduyeckux pador (PI'P)
o qucuumnHe «MaTreMaTHYeCKHH aHAJIHN3)

Teopust npenenos u AuddepeHuupoBanue PyHKIUNH OJHOH NepeMeHHOM

1. Haiitu npenensr:

o (22n) —(L+n)’ _ n+2-3sn’ +3
m , lim

== (14n)" =(2-n)’ e Yn+54n

n—>0 n—»0

2 "’
lim[wj , limn(\/n2+1—n), , (n—loj”’“
2n” +1 lim :

n-oo\ p+1]
. 2x7 +11x+15 . 4x?
lim ——. lim———-
x>-3 x+3 0 gin” 3x
n+l _ gn-l1 . -
im2 =5 lim $23% lim (1-3x)"
n—w 3 g0 0] _ ¥ x40
0, x<—-x
2. MiccneoBath Ha HEMPEPHIBHOCTD M BBIOJIHUTH YEPTEXk: ¥ =13sinx, —7<x<0
7, x>0
3. HaiiTu npou3BOAHYIO QYHKIIUH:
3 2
y:2(3x +4x _x_z). y = Inarcsin1—e™".
I5V1+x
. . . 3t +1
x—ctgx = )
y= arctgu. 3¢
N ]
=sin| —+¢ |.
cos bx , 1 )
= y=arctg"————=+sinln2x
4 3sin(12x+1) J1=22
o A
y=arctg In— -
x+2 4 (\/;)
X’ /
Sin(x—2y)+—=7x x:e_tcosl"y:e COSft
y

4. CocTaBuTh ypaBHEHHS KacaTeIbHONH M HOPMaJIM K JAaHHOW KPUBOW B TOYKE C abcumccon X :
2
y=x +8&/x-32, x,=4

1
5. IIpoBecTu noHOE UCCIIE0BAHUE U TIOCTPOUTH Tpaduk [ (x) =x’'+—
X



DYHKIMHU HECKOJBKHUX MepeMeHHbIX

2 2
. " " x +3y
1. Haiftu 9acTHBIE NPOU3BO/IHBIE BTOPOTO MOPAKA, YOSIUTHCA, UTO Z,, =Z, : Z = x—y

2
2. Haiitu rpanuenT QyHKIMH z = f(x,y) B TOUYKE Mo(xo»yo)i Z:yT’ ]\/[0(4,6).
X

2 2
3. ccnenoBath Ha 3KkcTpeMyM GyHKmui0 Z=X —X+)" +2y.

HNuTerpuposanue

BoruucauThb HEOMpEeaAeJeHHbIC HHTErpaJjbl

d. . ;
jz(xj_c\/;' Jx'z dx, I(x + l)exdx , Jxcos 3xdx , Ie cosxdx,

dx dx J‘ x+18 A x+1 jsin3xdx

’ ’ ’ —dxl
x> —6x+18 Ix2+6x+5 (x=6)(x+2) Jx2+3 COS X

Borunciantsb ONMpPEACTCHHBbIC HHTEIPAJbI

7.6 . 1 dx 1
3sin’ xcosxdx —_— (x—De*dx
£ ' i 1+3x’ £ ' J \/7+lnx

dx 2 1+x° T‘ dx Lx® +2x
1

6
—I d ’ —I 4dx
{1+\/3x—2 _jzarctgx ! (3x+5)° { ¥ +1

2
dex, £V4_x2dx, I3sm X cos xdx , I

0,‘[1+x2 ’\/1+3x

-!..(x—l)e"dx, I m

HecoOcTBeHHbIE HHTETPAJIbI

1. yKa)KI/ITC, KaKOH M3 HECOOCTBEHHBIX HUHTCTPAJIOB ABJIACTCA CXOAAIIUMCHA

T\/;dx, Tx_3dx, T\/x—de.
1 1

1

© dx
2. BBIYMCIUTh UHTETPaJl, yCTAHOBUTH €TI0 CXOAUMOCTb MJIM PACXOAUMOCTb | 5
Sol+x
o0

3. BeIYMCIIUTE MHTETPAl, yCTAHOBUTD €0 CXOAMMOCTD MIM PACXOAUMOCTE [ In xdx
1

a dx

4. BeI4uCanTh HeCOOCTBEHHBIN HUHTCIrpall j\/— YCTAaHOBUTH €TI0 CXOAUMOCTD HUJIN

pacxoauMoOCThb.



1
dx
5. BerurcuTh HECOOCTBEHHBIN UHTETpail | —, , yCTAHOBUTD €10 CXOAMMOCTD HIIH
-1
pacxoauMOCTb.

KpaTHble uHTErpaJjnl

1. I3MeHuTh NOpsAI0K HHTETPUPOBAHUS B IBOMHOM HMHTETpase
2 6—x 1 2-y
a. [dv [ f(x,p)dy, b. [y [ f(x.p)dx-
0 2x oy

ZBHmmanHUo_x2<ﬁyh@, D={(x,y)|1<x<2, 0<y<2}.

(D)
3. Borunciuts
_U(12x2y2 + 16x3y3)dxdy;
D
D:x=1y=x, y:—x/;.
4. BEIYUCIUTE
”(x2 + y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OTPaHUYCHHOC JTUHUSIMH

(D)

y=x/2, y=2x, y=2/x (x>0).

5. Haiitu miomans GUrypsl, orpaHU4EeHHON JaHHBIMU JTUHUSIMUA

y=3/x, y=4¢", y=3, y=4.

6. Haiitu mmomane Gurypsl, orpaHUYCHHON JTUHUSAMHA ) = x° , y=—x+2

8. Haiitu 06beM Tena, IoJyuyeHHOro BpalieHueM BOKpyr ocu OY ¢urypsl, orpaHiueHHON
e Y=Xx, y=1, x=0,

9. Haiitu o0beM Tena, MoJy4YeHHOTO BpalieHueM BOKpyr ocu OX (urypsl, orpaHu4eHHON
JIMHASMHA y=x2, y2 =X.

KonTposabHbie padoTsl (MpuMepbI)

BapuaHT

1. ITocTpouts rpaduk: y =3cos2x
2. Haiitu npenensr:

(5—n)2+(5+n)2 1-cos2x .
1) lim 2) lim 224t Iim
) n1—>oo(5_n)2 _(5+n)2 )Lgo e2x2 -1 3) x—2 x3 _2x2+x_2

3 2
X —x"—x-2

1

4) 1im—"xz_x_1 5) lim(m)x 6) lim(x—\/x2 —x+1)

¥—2 ln(x—l) =0\ T+xcosx x>0



-x, x<0

3. HccnenoBaTh Ha HEMPEPHIBHOCTD U BBINOIHMTB YepTek: y =4 x°, 0 < x <2

3, x>2
Bapuant
1. HaiiTu npon3BoaHyI0 y;:
s x
= ]n =
a) y=arclg In—- 6) y=(vx)
3
B) sin(x—2y)+x—=7x 1") x=e ' cost, _)/:etCOSlL
Y
. (1 1
2. Haiitu lim (—— }
xow| X arctgx

1
L2
3. IIpoBecTu nomHOE UCCIIE0BAHUE U TIOCTPOUTH Ipaduk f (x) =x" + el

Bapuanr.

ou

Nel. BeruncnauTs Npou3BOAHYIO IO HAIIPABJIEHUIO —_~ W HAalUTH MOAYJb BEKTOpA I'pajueHTa AJs
A)

X 3 .0
byHKIIMN U = 2xy+T +Z" B TOUKE A(6,9, 1) B HAIIPABJIEHUH, COCTABIISIOLLEM C OCAMU

T
KOOPJIMHAT yIiibl COSX =—, COSff=—, y<—.
7 7 2
Ne2. Uccnenosats Ha sxctpemym dpyaxmo z = xy(1 —4x® —4y) = 5.
4 . . dZ
Ne3. z=In(y—x"), x=+/sint, y=cost. Haiitu e

Bapuant
Boiuucaumoe:

' dx p
1. ‘!'\/;_2. 2. !(2x+1) In xdx .
3x’ -4 sin’ 3x
3. dx. 4, dx. 5. —d
J.xz +4x J-cosz 3x J‘«/4 2x — x> *

1. BBIYUCIUTH UHTErPAJIBL:

+00

‘!.xe_’C dx . J. m

N300pa3uth 001aCTh MHTEIPUPOBAHMUS U M3MEHUTHb IMOPSIOK MHTETPUPOBAHUS B IOBTOPHOM
UHTErpaie

Vas—x?
j dx j S5 )dy.

Bbruucnute miomans (GUrypel, OTpaHUYCHHOH JIMHUSMH

y=2-x", y=x.



BapuaHT 3a1aHuil TPEHUPOBOYHOI'0 TECTA.

3agaun
arcctg%/;
1 yacTp l. y=sinlnx, y',y"-? y=——"—,dy-"? 3.
x
y=3x"+xe',x%,=2,ax=0,1, ay—?
4. HaiiTu mpOU3BOJIHYIO y;:
7
6) y=x""
B) exy+1=cos3x I') X =CoSt+sint, y=sint—tcost
X

5. MiccnienoBats Ha skcTpemym f (x)=(x —3)2 (x=5).
er

6. HaiiTu unTepBasbl MOHOTOHHOCTH V=""".
X

3
X

7. Haiitu HauOosnpliiee, HAMMEHbIIIEE 3HAUCHHE PYHKIIUN f (x) =?—16x Ha OTpe3Ke [—5; l].

8. IlocTpouTs KacarenbHyio K rpapuky Gpynkiuu f (x) =3arccosx’ B TouKe x = % )

2 yacTthb 9. Haiitu npenensi:
3+n) —(2+n) . X +2x=3
1) timl )2 ( )2 2)lim €2 3) im—5——— lim 2%
= (2+4n) —(1-n) | =3 x” +5x" +6x 7 tg3x
3 yacthb
0, x<—-x

10. Uccnenosarh Ha HEMPEPHIBHOCTD M BBINOJIHUTE YePTEX: Y =48inx, —7<x<0,
7, x>0

3
X

X' -4

11. TIpoBeCTH MONHOE HCCIIEI0BAHUE M HOCTPOUTH rpaduk (X) =

Kpurepun onenkn:

- OLIEHKa <«3a4TE€HO» BBICTABIACTCA CTYAEHTY, €CIM OH PEryJipHO B TEUEHHE CeMecTpa
MPpEACTaBJIANl PCIICHUA 3a/iad, BBIIIOJIHUJI MMOJHOCTBIO BCC 3alaHUS U UX 3alllUTUII, OTBCTHUB Ha
BOIIPOCHI ITPETN01aBaTes;

- OLIEHKA «HE 3a4TE€HO» BBICTABIAIETCA CTYAEHTY, €CIU OH HEPETYIAPHO B TEUYECHHE CEMECTpA
NPEICTaBIIsUl PEIICHUs 3a/1a4, BBINOJIHWII 3aJaHNs HE MOJHOCTBIO MM BOOOILE HE IPEeACTaBIsII
pabOTBl Ha MPOBEPKY, MAOINYCKAET CYIIECTBEHHbIE HETOYHOCTM B OTBETaX Ha BOIPOCHI
npenojaBaTers.

Jls mpoBeieHHs TeKYLEro KOHTPOJI 3HAaHUM CTYAEHTOB B JUCTAHIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoil «MaremaTuka» OHJAWH-Kypcax HUMEIOTCS IPOMEXKYTOUHBIE
(MpOOHBIE) TECTHI.

3.2. IIpome:kyTouHasi aTTECTALMS

[TpomeskyTouHas arTecTanus - (3K3aMeH) IPOBOJUTCA IO OMIeTaM B yCTHOU (opMme.
Bpems a1 noaAroToBKM OTBETa Ha BOIIPOCHI HE Oonee 45 MuH.
buner BkiIto4aeT TeopeTUUECKUI BOIIPOC U 3a4a4H.



KoMITIeK T SK3aMEHAIIMOHHBIX OUIIETOB XpaHATCs Ha Kadeape «MareMaTukay.
TunoBble BApPHAHTHI OWJIETOB NMPUJIATAIOTCS.
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KommniiekT Bonpocos

o qucuunimae «MaTeMaTHYeCKHH aHAJIH3»

JAnddepennuanbroe ucunciaenne GyHKIuii OTHOH MepeMeHHOM

[TonsiTHE MepeMeHHON BEeIMYMHBI U 00JaCTH €€ U3MEHEHUSI.

NOHATHE (PYHKIIMOHAIBHOMN 3aBHCUMOCTH, KJIacCHu(pUKanus (yHKIHHA.

OmnpeneneHre U TUIBI YUCIOBOM MOCIEI0BATEIILHOCTH.

[Ipenen  4YMCIIOBOM  TOCHIENOBAaTENBHOCTH.  ApH]MeTHYeCKHEe  ONepalmud  Haj
MOCJIEI0BATEIHLHOCTSAMHU.

VYcnoBus CyliecTBOBaHHUS KOHEUHOTO Ipeneia YMCIOBOW MOCIENI0BAaTENBHOCTH (TEOPEMBbI
Komu u BeiiepmTpacca).

Bropoii 3amedaTenbHbIi Ipeaeil.

[Ipenen ¢yukuun. OmnpeneneHus. ['eomeTpuueckass HHTEpHpeTalus MOHATHS Mpezena
¢ynkuuu. CBoiicTBa MpeiesoB.

beckoneuno Massie, 6eckoHeUHO OObIIHME PYHKITUH.

IlepBbIil 3aMeUaTenbHbIN Ipeaes.

beckoHeyHO Manble BeIMYMHBI. DKBUBAJICHTHbIE OECKOHEYHO Mallble M WX HCIOJIb30BaHUE
IIPU BBIYKMCIIEHUY NpeenoB. Tabnniia SKBUBaJIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepreiBHOCT, (yHKIMM B TOYKe U Ha mnpoMexyTrke. OIHOCTOPOHHUE MPEAEIHbI.
Knaccugukanus Touek pa3pbiBa rpapuka.

CroiictBa (yHKIIMH, HENPEPBHIBHBIX Ha OTpe3ke (Teopembl Beliepmrpacca, bonbrano —
Komm).

[IpousBognas. ['eomerpuueckuii u (usmdeckuid CMBICT Mpou3BOAHOW. KacatenpHas wu
HOPMaJIb K IUIOCKOW KPUBOM.

Tabnuna npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHA.

CBs3p MEXAy CYIIECTBOBAHMEM NPOM3BONHONW (YHKIMH B TOYKE M HEIPEPHIBHOCTHIO
(GyHKIIUU B TOH Ke TOUKe.

[IpousBogHass cymMmbl, TpoU3BENEHHUs, 4YacTHOro. [IpousBogHast ClOXKHOM U 00paTHOI
byHKIHA.

[Tpon3BoHas MapaMeTpUUYECKH 3a1laHHON (PYHKIINH.

[Tpou3BonHas GyHKIUH, 3aJaHHOH HESBHO.

JuddepenunpoBanue CI0XKHON MOKa3aTeIbHONU (QYHKIUH.

Huddeperuupyemocts. Juddepenmnuan. ['eomerpuueckuii cmpicn nuddepennuana.
[TpousBoaubie U AuQdepeHnanbl BEICIIUX MOPSIKOB.

OcnoBHble Teopembl auddepenunansuoro ucuncinenus (teopema depma, Teopema Pous,
teopema Jlarpanxka, Teopema Kommn).

IIpaBuno Jlonurans.

Mmuorounen Teinopa u ero cpoiictBa. @opmyna Teinmopa. OcraTouHblii uieH (GopMysibl
Teiinopa B ¢popme Jlarpamxka u [eano.

AcumnToThl Tpaduka GyHKIIUH.

OkctpemyM. HeoOxoaumoe yciioBue 3KkCTpeMyma.

JlocTaTouHbIE YCIOBHS SKCTPEMyMa.

JlocTarouHoe yciaoBue Bo3pacTanus (yObIBaHHs) (QyHKIIHH.

Haubonbiiee u HanMeHbllee 3Ha4eHUs PYHKIIUN Ha OTPE3Ke.

BbeimyxksiocTb, BOTHYTOCTb, TOuKa meperuba. JlocTaTOYHOE YCIOBUE BOTHYTOCTH
(BBIMTYKJIOCTH).



31. HeoOxonumoe ycioBue ToUKu neperunoda. JloctatoyHoe ycioBue neperuoa.
32. O6mast cxema MOCTPOCHUS U UCCIeOBaHNS Tpaduka GyHKIHH.

(I)yHRIII/II/I HECKOJBbKHX IEPEMECHHbIX

Omnpenenenre U TeOMETPUUECKUI CMBICH (DYHKIIUU IBYX MEPEMEHHBIX.

Jluanu ypoBHS (DYHKITMH JIByX TIEPEMEHHBIX.

YacTtHble Mpou3BoAHbIEe GYHKIIMH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMBICT
ODYHKINH HECKOIbKUX IMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenunpoBanue CI0XHBIX QPYHKINUN HECKOIbKUX TEPEMEHHbIX.

[Tpou3BoIHBIEC BBICIIMX MOPSAKOB PYHKIIMH HECKOIBKUX MepeMEeHHBIX. CMelIaHHbIe
npousBoaHsie. Teopema IlIBapiia.

[TpousBogHas PyHKIIMK HECKOIBKHUX MIEPEMEHHBIX TI0 HATIPABICHHIO.

[TpousBoaHas MO HAPABIEHUIO U TPAJAUEHT CKAISPHOTO MOJIS.

DkcTpeMyM (PYHKIIMH HECKOJIBKUX MTEPEMECHHBIX.

O HeoOxoaumoe 1 ocTaTOYHOE YCIOBUS SKCTpeMyMa QYHKIIMH IBYX MEPEMEHHBIX.

A e

5 0

HHTerpajbHoe HCYNCIEHUE

[TepBooOpazHas, HeonpeaeaeHHbIH nHTerpai. Tadnuia OCHOBHBIX HHTErPaIOB.

3aMeHa NepeMEHHON U MHTEIPUPOBAHUE 10 YACTSIM B HEOIIPEIETIEHHOM UHTErpalle.

HuTerpupoBanue ¢ MoMoIIbI0 MOABEICHUS 01 3HaK quddepeHiuana.

WHTerpupoBanue palMoOHaIbHBIX IpOOEii.

WNHTerpupoBaHue 1o 4acTsM U 3aMEHa [IEPEMEHHON B ONPEIEIICHHOM UHTETpae.

WHuTerpupoBanue TPUrOHOMETPHUECKUX (DYHKIIMIA, OCHOBHBIE TPHEMBI.

HuTerpupoBanue uppanoHaIbHbIX QYHKIIHM.

YHuBepcaibHas TPUTOHOMETPUYECKAs TIOJICTAaHOBKA.

OmnpeneneHHbI HHTErpall U ero cBolicTBa. ®opmyna Herotona — JleliOnuna.

10. ITpuioskeHus: ONpeeIeHHOTO MHTETpalla K PEIIeHUI0 TeOMETPUYECKUX M (PU3MUECKUX 3ajad.

11. Beruncnenue miomanen ¢ moMoIbo ONPEIeICHHOTO HHTErpasa.

12. Bpluncienye miomaay U JJIMHbI KPUBOH, 3aJaHHON YpaBHEHUSMU B IIapaMeTPUUYECKOM
dbopme.

13. Beluncienue miomaau KpUuBOJIMHEHHOTO CEKTOpA B MOJSPHBIX KOOPAMHATAX.

14. Beruncnenue miomaned B NpSMOYTOJbHBIX U MOJSIPHBIX KOOPJAMHATAX C MOMOIIBIO OIpe-
JICJIEHHOT O MHTETpaa.

15. Beruncienye IuHbI 1yTH ¢ IOMOIIBIO OIPEIEIEHHOTO HHTErpaa.

16. Beluncienue JUIMHBI 1yTH KPUBOH, 3a1aHHOM MapaMeTPUYECKH.

17. Beruucnenue o0bemMa Tena BpalleHHsl ¢ TOMOIIbIO ONPEIeICHHOTO HHTErpaa.

18. BpruncieHue miomaay NoBEpXHOCTH TENla BPAIICHHUS.

19. HecoObcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOro Tuna. [IoHATHS cX0AUMOCTH U
pacxoAMMOCTH HECOOCTBEHHOI'O UHTETpaa.

20. HecoOcTBEHHBIE MHTETPAIIBI OT Pa3PBIBHBIX () YHKIIHA.

e A A

TunoBble BapuaHThI OMJI1ETOB
o nucuuiae «MaTeMaTHYecKud aHAJIHu3»

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCHUIICKOM ®EJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXJIEHME BBICILIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)



®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martematuka
JucnummmHa «MareMaTuueCcKUl aHaau3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeonmpeaeaeHHbIN nHTerpai. Tadaua OCHOBHBIX HHTETPAJIOB.
5 dx
. BpruncinuTh HeOnpeneneH b HHTETpal J .
VS—x++5-x

3. Haiiti rpaguedT QYHKIUH Z = Y4/X) B TOYKE M0(1,4).
VYkaxuTe, Kakoil U3 HeCOOCTBEHHBIX HHTETPAJIOB SBISETCS CXOIALIUMCS

Tx/;dx, Txfz’dx, T\/;dx.
1 1 1

5. Haiiaure SKCTpeMyMbI M TOYKH Meperuda GyHKIuu y = (x—1e™.

YT1BepxkaeHo Ha 3aceaannu Kadenpel marematuku « 03» 05 2023 r., mpotokoa Ne 10

W.o. 3aB. xkadenpoit H.B. Bacunbesa / /

MMHHUCTEPCTBO HAYKHU U BBICIHIET'O OBPA30BAHIS POCCHUICKON
®EJIEPALIMU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJILHOE
YUYPEXJEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHWM MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

@axynbTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHKa»
JucnunnuHa «MareMaTudecKui aHaIn3y
Kypc 1, cemectp 2

IK3aMeHAIMOHHEIN OnjieT Ne 1

1. HecoOCTBEHHbIE MHTErPAIbl EPBOIO U BTOPOrO THIA. IIOHATHS CXOAUMOCTHU U
PacxoJMMOCTH HECOOCTBEHHOI'O MHTETPAa.
2¢2

2. HaiiTi npou3BoAHYIO (PYHKLIUH, 3aJaHHOH MapaMeTPUYECKH x = =—.
1+¢

1+437

2 2
3. MccnenoaTh Ha SKcTpeMyM GyHKIMO Z=X —X+)" +2).
7.6

o i 2
4. BbIUKCAUTH ONPEIeTICHHBIN HHTETPa j3 sin” x cos xdx .
0

5. Haiitu o0beM Terna, MorydeHHOTo BpatieHneM BOKpyr ocu OX ¢urypsl, orpaHu4eHHON

3
JINHUASIMH Y =X, y:1, x=0.
YTBepxneHo Ha 3aceqanuu Kadeapsl MateMaTtuku « 03» 05 2023 r., mporoxon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /

JUis mpoBeneHUs NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYAEHTOB B JUCTAHLIMOHHOM
¢dopmare B pazpaboTaHHbIX Kadeapoii «MaremaTukay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.



