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1. Hean, 3a7a4un ¥ IJIaHUPYyeMble
pe3yJibTaThl 00y4eHusi 1Mo
AUCUMILTHHE

K OCHOBHBIM yensim OCBOEHHS IUCHMIUIMHBI «MaTeMaTH4YeCKUl aHalu3» CIEAYET
OTHECTH:

- BOCITUTaHHE Y CTYACHTOB OOIIeH MaTeMaTH4IeCKON KYJIbTYPHI;

- mpuoOpeTeHne CTYyACHTAMH HIMPOKOrO Kpyra MaTeMaTHYCCKUX 3HAHUW, YMEHUU H
HaBBLIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTUBHOMY MBIILJICHUIO
Hapsy ¢ pa3BUTUEM MAaTEMATHYECKON MHTYULINU;

- YMEHHE CTYyJIeHTaMH pa3BUBAaTh HABBIKA CAMOCTOATEIBHOTO HW3Y4YEHHS Yy4eOHOU U
HAay4YHOH JIUTEPATYPbl, COAECPKAIICH MATEMATUYECKUE CBEICHHS U PE3YJIbTATHI;

- MOATOTOBKY CTYJIEHTOB K JESTEJIBHOCTH B COOTBETCTBUU C KBaTH(PUKAIIMOHHON
XapakTepUCTUKOM OakaliaBpa IO HaNpaBiICHUIO, B TOM uucie (QOPMUPOBAHUE YMEHHM
HCITOJIH30BaTh OCBOCHHBIC MATEMATHYECKHUE METO/IbI B PO ECCHOHAIIBHON NEATEILHOCTH.

- TIOJTOTOBKY BBICOKOKBAJTU(UIIMPOBAHHBIX KaJpPOB, BOCTPCOOBAHHBIX B YCIOBHSX
u(ppoBol TypOYJIECHTHOCTH M BBICOKUX TEXHOJIOTUYECKHUX PUCKOB COBPEMEHHOH IMdpoBOi
SKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOCHHS AMCUUILIMHBI «MaTeMaTHUYecKUi aHajau3» ClenyeT
OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX TMOHSTHIA, METOAOB, (DOPMHUPYIOMIMX OOIIYIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JJIs YCIIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIINM, COOTBETCTBYIOIUX €0
HaIPaBJIECHUIO MOATOTOBKHA U 00ECTICUMBAIOIINX €r0 KOHKYPEHTOCITIOCOOHOCTh Ha PHIHKE TPy/a.

OOyuenue mno aMcuUIUIMHE «MaTemMaTuyeckuil aHajau3» HampaBleHO Ha (OpMHpPOBAaHUE
y OOy4JarommMxcst  ClAeAylImux KommneTeHiuid B coorBerctBUM ¢ DPI'OC  15.03.01
«MalmmHOCTpOCHHE», YTBEPKIAEHHBIM MpukazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kon u HanmmeHnoBaHue NuaukaTopbl 10CTHKEHUS
KOMITeTEHIUI KOMIIeTeHIIMU
OIIK-1. CnocoGeH mpuMeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE U OOLIEUHKEHEPHBIE €CTECTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIE
3HAHMS, METO/bI MATEMAaTHYECKOTO aHATIM3a U | 3HaHUs, METO{bl MATEMAaTHUYECKOT0 aHAIN3Aa U
MOJIETTUPOBaHUs B IPO(eCcCUOHATBLHOM MOICITHPOBAHHS TIPU PELICHHH
JIeATEIbHOCTH;

npodeccuoHaNbHBIX 3a1a4

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTE€MaTHKH JJI PEIICHUS 3a1a4
TEOPETUYECKOIO

2. MecTO IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JluctumiinHa OTHOCHTCS K o0s3aTenbHOM wactu Onmoka bl: Monyns «MartemaTnueckue u
€CTECTBEHHO-HAYYHbIE JUCHHUILIMHBD).



Jucnurnimuaa 6a3upyercst Ha CIeAyoIIeH, MpoiaeHHOW TUCIUTITHHE:

- TUHEHas anreopa.
JucturummHa «MaTeMaTn4ecKuid aHaIn3y JOTHYECKH CBsI3aHa € MOCIISTYOIIUMU UCITUTUINHAMM:
B obazamenvnoii uacmu:

- pusuka;

- muddepeHmanbHbIC YPABHCHHUS,

- TeOpeTUYECKasi MEXaHUKa;

- DJICKTPOTEXHUKA U JICKTPOHHKA;

- CONPOTHUBIICHUE MAaTEPUAIIOB;

- TEOpHUs MAIIH U MEXaHU3MOB;

- OCHOBBI IPOTPAMMHUPOBAHUS M AITOPUTMU3ALINN B MAITMHOCTPOCHHH;

- SKOHOMUKA ¥ YIIPABICHUE MAIIMHOCTPOUTEIHHBIM ITPOU3BOJICTBOM;

- (hu3HUeCcKrEe OCHOBBI KOHIICHTPUPOBAHHBIX IOTOKOB SHEPTHH;

- OCHOBBI MAaTEeMAaTHYECKOTO MOJICIIUPOBAHIS TEXHOJIOTUICCKUX MTPOIIECCOB.
B uacmu, ghopmupyemoii yuacmuukamu o6pazoeamenibHblX OMHOUWEHUIL:

- TEOPETUICCKIE OCHOBBI (PU3HKO-XUMHIECKOH 00pabOTKH;

- aBTOMATH3aIHs U POOOTH3AIIMS IPOIIECCOB MMPOU3BOICTBA M3 ICIHIA.

3. CTpykTypa u copep:KaHHue QU CHUIINHBI

OO61mas TpyJ0€MKOCTh AUCHUIIIMHBI COCTABISET 4 3a4eTHbIE eIMHULIBI -144 yaca.

6.2. 3.1. Buabl yueOHoii padoThl H TPYA0EMKOCTH

3.1.1. Ounas ¢popma o0yueHuUst

n/n Bup y4eOHoii padboThI Kot.;:ac';icmo Cemectp 2
AyIMTOpHBIE 3AHATHS 72 72
B ToM ynce:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYECKUe 3aHATHS 54 54
- JlaGopaTopHbIe 3aHATHS - -
CamocrositeibHas padora 72 72
IIpoMeskyTOUHasI aTTeCTALUSA
3K3aMEH D C)
Hroro 144 144

3.1.2. 3aounas (popma 00yueHuUs1



. KoimnuecTBo
n/n Buna yueOHoii padoThI 4ACOB Cemectp 2

AyYIUTOPHBIE 3aHATHS 20 20

B Tom uucie:

Jlexkmun 8 8
1.
CeMmuHapCKue/IPaKTHUCCKUE 3aHATHS 12 12
2.
JlaGopaTopHbIe 3aHSATHS - -
3.

CamocrosiTesibHasi padora 124 124

IIpomeskyTouHas aTTecTanMs

3K3aMEH ) C)

Hroro 144 144

3.2. Temaruyeckuii JIaH U3YYeHUs] AU CHUTLINHBI

Pazmemnién B npuiiokenuu 1 k pabodeid nmporpamme.

3.3. Copaep:xaHue pa3/iesioB JUCHUNIMHBI

BBeaenue

[Ipeamer, 3agauu u conepxkanue TMCHUILUIUHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIUHEI.
CrpykTypa Kypca, ero MecTo M pojib B IOJTOTOBKE OakajgaBpa, CBs3b C IPYTUMH TACHIUTUTMHAMH.

Pasnea 1. Iupdepennnanbuoe ucuucjienne GyHKuui 01HOH nepeMeHHOoi

Tema 1. Yucnosas nocnenoBaTesnbHOCTh. [Ipenen ynciioBoi mocaea0BaTenbHOCTH U €r0
cBoiictBa. @ynkuus. [loctpoenue rpadpuxos Gpynkumid. [Ipenen pynkunu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuun. [lepsoiit 1 BTopoii 3ameuaTenbHble peaenbl. CpaBHEHHE O0ECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BETNYMHBI.

Tema 2. HenpepbIBHOCTh QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa GYHKIINH,
ux Kkiaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX KIacChPUKaIus.

Tema 3. [IpousBoanas ynkiuu. ['eomerprueckuiit U GU3NIECKUN CMBICT POU3BOIHOM.
[TpaBuna quddepennupoBanus u GopMyIIbl BEIYUCICHHS TPOU3BOAHBIX. Ta0bauIia Mpon3BOIHBIX
OCHOBHBIX DJIEMEHTapHbIX (yHKIUH. BpluucieHne NpoOU3BOAHBIX (QYHKUMH, 3aJaHHBIX
pa3IMYHbBIM 00pa3oM.

Huddepenunan. [Iponssoansie u auddepeHnnansl BEICIINX NOpAaKoB. [IpubmmkeHHbe
BBIYHCIICHHSI C TIOMOIIIBIO U PepeHITranos.

Tema 4. IlpaBwio Jlonutans. ®opmyna Telinopa. PackpsiTue HeompeaeneHHOCTEN
pa3iauuHoro Tumna. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHBIX (yHKUMN 1o ¢opmyne Teitnopa.
[TpubnmkeHHble BEIYUCIEHHS ¢ TOMOLIbI0 opmyibl Teitnopa.

Tema 5. OcHoBHble TeopeMbl aUDPEPEHITMATPHOTO HCYHCICHUs. MOHOTOHHOCTH
¢yHkuuu, skcTpeMmymbl HeoOXoauMble M TOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJbHOTO
skcTpemyMa. MccrnemoBanue BeIyKIocTH Tpaduka ¢GyHkumu. Touku meperunba rpaduka
byHKIHN.



OO6mras cxema uccneaoBaHuss GYHKIMHM U MMOCTPOeHUs ee rpaduka. CBoicTBa (yHKIIHM,
HETpepbIBHBIX Ha OoTpe3ke. HanbomnbIee n HauMeHblee 3Ha4eHUs1 (YHKIUU Ha OTPE3KE.

Paznea 2. ludgdepenunanbHoe ucuucjaeHne pyHKIMH HECKOJBKHUX NepeMeHHbIX

Tema 1. OyHKIIUU HECKOIBKUX MepeMEHHBIX. JIMHUM U MOBepXHOCTU ypoBHS. HacTHbIE
npousBoaubie. [lomueiii auddepennunan. IlponzBoaHble CIOXKHON GYHKIIMH HECKOIBKUX
nepeMeH-

HBIX. YacTHBIE TPOM3BOAHBIE U MU depeHInansl Beicumx nopsakos. Teopema [Bapua.

Tema 2. [IpousBoanas no HanpasieHuto. ['paauent. KacarenbHas k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (YHKIHN HECKOIBKHX
nepeMeHHbIX. Heo0Xoaumbie 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMA.

Pa3znen 3. UnTerpanbHoe ucHUCIeHHE

Tema 1. IlepBooOpa3znas. Teopema CyIlIEeCTBOBAaHUS HEONPEIEICHHOIO HHTErpaa.
Heonpenenenuslil uHTErpai u ero cBoiicTa. Tabiuia HHTETpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO NHTETPUPOBAHUS.

MeToapl HMHTErpUPOBAHMSI C IIOMOLIBIO 3aMEHbl I[EPEMEHHOW, IOJIBEJCHHEM I0J 3HaK
muddepennmana. MeTox HHTErpUPOBaHUS 110 YACTSM.

HuTerpupoBanue palioOHaIbHBIX AP0Oel, MHTETpUPOBaHHE HEKOTOPBIX BUIOB HPPAaLMOHAIBHBIX
U TPUTOHOMETPHUECKUX (QYHKIIMH.

Tema 2. 3ajaum, NpuUBOAAIINE K MOHITHIO ONPEAEIEHHOro uHTerpana. OnpeneneHHbIi
MHTETpaJl, €ro CBOWCTBA. YCIIOBUS HMHTEIpPUPYEMOCTH. VHTerpans ¢ NEpEeMEHHBIM IPEIEIIOM
uHTerpupoBanusi. @opmyna HetotoHa — JleiiOHuma. 3ameHa NEpeMEHHON B OIpeneIeHHOM
UHTETpaIe.

[IpunoxkeHus ONpeNelIeHHOr0 HHTEerpajsa B TE€OMETpPUHM U MEXaHHKEe (BBIUMCIICHHE
II0IAAeH TIOCKUX UTYp, JUTMHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpajbl MEPBOIO U BTOPOro poaa (1Mo OECKOHEYHOMY
POMEXYTKY, OT HEOTPAHWYEHHBIX (PYHKIUI Ha KOHEYHOM IMPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPAaTHBIM UHTETpajiaM. J|BOIHONM U TPOWHOM UHTETpaIbl,
ux cBoicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHITHH MO JUCHUILIUHE
«MaremaTHYeCKHH aHAJIHN3)

3.4.1. Ounas ¢popma o0yueHust

No Tema 3ansaTHSA
n/m
1 Paszpnen 1. DiieMeHTBI MaTEMAaTHY€CKOI0 AHAJIN3A.

YucnoBast nocnenoBarenbHOCTh. [Ipenen 4YMCIOBOM TMOCIENOBAaTENIBHOCTH W €0
coiictBa. [IpaBuna npenensHoro nepexona. @yukuus. Ipenen ¢pynkmuu. Teopemsr o
npenenax GyHkimu. IlepBelii U BTOpOil 3amMeyaTenbHbIe MPeIebl.

2 CpaBHeHHE OECKOHEYHO MabIX W OECKOHEUHO OOJIBIIMX BEJMYHUH. DKBUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYUHBI.

PackpbITHe HEONIpeIeIEHHOCTEN pa3InyHOTO THUIIA

4 HenpepbIBHOCTh QPyHKIIMI B TOUKE U Ha MpOMEXyTKe. OIHOCTOpOHHME TIpeenbl. Touku
paspsiBa hyHkuuu. [lpumepsl penieHus 3aga4

w




S) [TpousBonnas Qyukuun. IlpaBuna nuddepenuupoBanust U (GOPMYINIbI BBIYUCICHHS
npou3BoHbIX. Texuuka auddepeHunpoBanus

6 HuddepenuupoBanne  oOpaTHBIX  (QYHKUWH, (GYHKUMH, 33JaHHBIX  HESBHO,
napaMeTpuueckH, Jorapudmuueckoe nuddepeHirpoBanue

7 Huddepennman. ['eomerpuyeckuit cmbicn  nuddepennmana. [IpousBomnbie U
muddepeHranbl  BHICIIMX MOPAAKOB. [IpuOmikeHHbIE BBIYMCICHUS C TOMOIIbIO
b hepeHIanoB.

8 [IpaBuno Jlonurtana. @opmyna Teisiopa. PackpbiTe HEONPEnEeIEHHOCTEN pa3IuyHOTO
Tuna. Pa3no)keHusi OCHOBHBIX 3JeMEHTapHBIX QpyHKIHMH o Gopmysie MakiopeHa.

9 [TpubamxeHHble BBIYMCIEHUS ¢ oMo Gopmysisl Teitnopa.

10 | [omHoe uccnenoBanue GyHKIUN U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccienoanue GyHKIUN U OCTpoeHUE rpadukoB. [Ipumeps! (IPo10KEHHE)
CamocrositenbHas pabota Nel Ha ceMuHape 1Mo QyHKIMSIM OJHON epeMeHHOM

12 | Pa3gen 2. PyHKIMU HECKOJbKHX NepeMeHHbIX. JIMHMM M TIOBEPXHOCTH YPOBHIL.
YactHble npou3BoaHbIe U AuddepeHinal nepBoro nopsaka.

13 | [onuwii muddepenmman. I[IpousBoansie ciaoxuoi ¢yHkumu. [IponsBomHas GyHKIUH,
3alaHHOM HesBHO. YacTHbIe TpPOu3BOAHBIE M IUddepeHIanbl BRICHINX MOPSIKOB.
Teopema IlIBapua.

14 | IlpousBoaHasi o HampaBieHHO. [ pagueHT.

15 | DkcrpemyM QYHKITMH HECKOJIBKUX TIepeMeHHBIX. He00X0uMBbIe 1 JOCTAaTOYHBIC YCIOBHS
JKCTpEMyMa.

16 | CamocrosiTesbHass padora Ne 2 Ha cemMHHape N0 (QYHKOMSIM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3pnen 3. UnTerpajbHoe HCUUCIEHHE
[lepBooOpasznas.  HeompeneneHHblii  wHTErpal W ero  cBoicTBa.  Meton
HETMOCPEICTBEHHOTO0 HHTETPUPOBAHUSI.

18 | UnTerpupoBanne ¢ TOMOINBIO 3aMEHBl [EPEMEHHOH, MOJBEJCHHEM IO/ 3HaK
muddepennmana. Mero HUHTETPUPOBAHHUSI 10 YaCTIM

19 | UnTerpupoBanue parMoHAIBHBIX JpoOel, WHTEIPUPOBAHHE HEKOTOPHIX BHJIOB
UppalMOHAIbHBIX (PYHKIHIA

20 | MHTerpripOoBaHrEe TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluucieHue oIpelesieHHbIX UHTerpajgoB no ¢opmyie Hprortona-JlelOuuna. 3amena
MIEPEMEHHON M MHTETPUPOBAHKE IO YacTsAM B ONPECIICHHOM HHTETpae.

22 | IlpunoxeHusl ONpPENENeHHOr0 HMHTErpana B TEOMETPUU U MEXaHHMKe (BBIYMCIICHUE
ionaied MIoCKUX GUryp, JJIMHbI KPUBOH).

23 | [lpunoxeHusl ONpPENENIeHHOr0 HMHTErpaja B TEOMETPUM U MEXaHHMKe (BBIYMCICHUE
00BEMOB, IUIOINIA/IeH TOBEPXHOCTH).

24 | HecoOGCTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHUE.

25 | 3ajauM, MpUBOJAIIME K KpaTHBIM HHTErpajaM. BpluuciieHHe ABOWHBIX HHTErpajioB
CBEIEHHEM K TIOBTOPHBIM. 3a/laui Ha U3MEHEHHE MOPSIKAa HHTETPHUPOBAHUS B JBOMHOM
UHTerpaje

26 | 'eomerpuueckne W (u3mUecKue NPWIIOKEHUS KPATHBIX HMHTETPAJIOB, TPUMEPHI
BBIUUCIICHHSL.

27 | KoHTpoJIbHOE TECTUPOBAHKE TI0 KYPCY.

3.4.2. 3aounas ¢popma o0yUeHUs1

4. Neo Tema 3aHATHA

n/m




Pa3gen 1. Di1eMeHTBI MATEMATHYECKOT0 AHAJIN3A.
3ajaun Ha BEIYMCIICHHUE MPEJIEIOB YHUCIOBBIX MOCJICIOBATEILHOCTEH M (DYHKITHH.

Pemenne 3amad Ha TEXHUKY JU(QQPEpEeHIMPOBAHUS M IMPUMEHEHHE MOHATHUS
IIPOM3BOTHON K UCCIEI0OBaHUIO QYHKIUI U MOCTPOCHUIO TPaPUKOB (PYHKIIHIHA.

Pa3zjnen 2. ®yHKUMH HECKOJIbKHUX MePeMEHHbIX. 33124l Ha BEIYUCICHNUE YaCTHBIX
IIPOU3BOJHBIX, IMPOU3BOJHON 10 HANPABICHUIO, I'PAJMEHTa U HAa HMCCIEIOBAHUE
IKCTPEMYMOB (DYHKITMI HECKOIBKUX MEPEMEHHBIX.

Pa3znen 3. UuTerpasibHoe ucuucjieHue. MeTo bl BHIYMCICHHUS HEOMPEAEICHHbBIX
WHTETPAJIOB OT PA3IMYHBIX QYHKITUH.

Brrancnenue ONMpPCaACIICHHBIX 1 HECOOCTBEHHBIX HHTErpajoB.

Brraucnenue KpPaTHBIX UHTCTPAJIOB.

4. Y4eOH0-MeTOoAMYecKOe U MHPOPMALIHOHHOE 00ecIieYeHue

4.1. HopmatuBHbie 10kyMeHTHI H TOCTbI

®I'OC 15.03.01. MamunocTtpoenue. 2021.

AkaneMudeckuil yueOHbIN TUIaH 10 HanpaBieHuio noaroroBku: 15.03.01 MammnocTpoeHue.
[Tpodwmis: «BricokoaPdeKkTHBHBIE TEXHOIOTHUECKUE MpPOIecchl U 00opynoBanuey. Dopma
oOydenus: ounas. 2025.

AkaneMuyeckuil yueOHbIH IUIaH 110 HanpasiaeHuto noaroroBku: 15.03.01 MammHocTpoeHue.
[Tpoduib: «BricokoadeKkTuBHBIE TEXHOIOIMUYECKUE Ipolecchl 1 o0opynoBanuey. dopma
00yuenwusi: 3aounast. 2025.

Marpunia pacnpenesieHuss KOMIIETCHIIMH 110 HalpaBJICHUIO MOJATOTOBKH 15.03.01
Mamunoctpoenne. [Ipodpunb: «BpicokodpPeKTHBHbIE TEXHOJIOTWMYECKHE TPOLECCH U
obopynoBanuey. @opmMbl 00ydeHus: ouyHas, 3aouyHas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun HayuyHO-
TeXHOJIorn4eckoro passutus Poccuiickoit denepanum».

[Tpuxa3z MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrtBepxkaeHun Ilopsaka TNpUMEHEHUS  OpPraHU3ALUSAMH,  OCYIIECTBIISIOLIUMHU
o0pa3oBaTeNbHyI0 JeSITeNIbHOCTb, AIIEKTPOHHOT'O oOyueHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH MPH peau3alii 00pa30BaTENbHBIX IPOTPaMM».

4.2.  OcHoBHasi 1UTepaTypa

®uxteHromns] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YYeOHHK JJi BY30B, 15-¢ u3.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIKM3a: YIeOHUK /I By30B, 14-¢ u3s.,
crep. CIIG, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc Maremaruueckoro anaiuza. T.1. Juddepenuumanbuoe u
MHTETpaJbHOE UCUUCIEHUS (QYHKIMHA OHON nmepeMeHHOH. Psaapl: YueOHUK [D1eKTpOHHBIN
pecypc]: yueb. - DnekTpoH. AaH. - Mocka: @usmatnut, 2015. - 444 c. [Pexxum noctymna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHna.]

4.3. JlomoJIHUTeJbHas JIUTEpaTypa

[MTuckynoB H. C. JluddepennmansHoe U WHTErpagbHOE HCYHMCICHUS s BTy30B. B 2-x
tomax. M.: UuTterpan - Ilpecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I'., JIsxosckuii B.A., MapteiHenko A.U., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH ISl TEXHUYECKUX BBICIINX y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MTTY, 2012.
400 »k3.



3. Kparkuit xkypc BbICIIEH MaTeMaTHKH [DIEKTPOHHBIN pecypc]: ydel. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.]

4. byrpos A.C., Huxonsckuii C.M. Briciias MaremaTuka: yueOHUK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucumciaeHne (QyHKIUH OMHOW M HECKOJbKUX INEPEMEHHBIX. TeopHs Mos:
METOJMYECKHE yKa3aHWs U BapuaHThl pacyeTHO-Tpaduyeckux pador // bomynor M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMUI», 2009.

6. MaremaTnueckuii ananus. Teopus npenenos u nuddepeHaTbHOe UCUUCTICHIE: OCHOBHBIE
MOJIOKEHUSI TEOPUH, METOJIMUYECKUE YKa3aHUsI M BapUaHThI pacueTHO-rpaguueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DiaekTpoHHBbIE 00pa3oBaTebHbIE PECYPCHI

[TpoBenenue 3aHATUH W aTTeCcTalMi BO3MOXKHO B JUCTAHIMOHHOM (opMmare ¢ HPUMEHEHHEM
CUCTEMbI JUCTaHIMOHHOro oOyueHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3pabOOTaHHBIX
Kaeapoil «MaTemMaTHKa» 3JIEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) nmo Bcem pasnenam
IIPOrPaMMBI:.

DIEeMEHTHI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WuTterpanbHOe UCYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(YHKIMI OJTHOM IEpeMEHHOU
JuddepeHnnaabHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYHCIeHUE PYHKIHUH

HCECKOJIbKHUX INICPEMCHHBIX
JIOTIOIHUTEIBHBIE TIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MaAaTEMATHYCCKOI'0 aHajin3a

Paspaboranusie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpr}lOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM (popMaTe YCTaHABJIIMBACTCA OTACIBbHBIMU
pacmopsDKeHUSMH TIPOPEKTopa MO yuyeOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHL.

Kaxq:[mﬁ CTYJIGHT O6€CH€‘I€H I/IH)II/IBI/II[yaJ'IBHBIM HeOFpaHI/ILIeHHI)IM I[OCTyl'IOM K BHGKTpOHHOﬁ

OMOJINOTEKE MOCKOBCKOIO IOJIUTEXA

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

HNHTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOAMYECKHE MaTepHalbl B AJIECKTPOHHOM BHJE,

MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pa3acliic: «HCHTp MaTEMAaTU4YCCKOIo O6pa30BaHI/I${»

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

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

[Tone3nbie yueOHO-MeTOANYECKHE U WH(DOPMAITMOHHBIE MaTepUaIbl TPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHDOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « MHTepHEeT» JIsl OCBOEHUS

JTMCIUILIMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. J/InuieH3U0HHOE U CBOOOIHO PAaCcCIPOCTPaHsieMOe MPOrPaMMHOe
o0ecmeyenmne
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Ne| HammenoBanme | Paspaboruuk [10 JoctynHocTb Ccpuika Ha Equnblii peectp
(mpaBooOmanatens | (JIMIEH3UOHHOE, POCCUICKHX MTPOTrpamMM JJist
) CBOOOTHO OBM u B]] (npu Hanuuwm)
pacnpocTpaHseMoe
)
1 [Astra Linux | OOO JInnensnonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHnHbIe Mpo(deccHoOHANIbHBIE 0a3bl JTaHHBIX U HHPOPMALMOHHbIE

CIIPaBOYHBIC CHCTEMBI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX AJIs1 0CBOCHHUS TUCIUIIIUHBI:

HaunmenoBanue

Ccbl1ka Ha pecypce

HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

JocTtynHa B cetn
WutepHer 6e3

OTpaHUYCHUHN
Mugopmannonnrie pecypent Cern http:// www.consultant.ru | JoctymHo
KoncynpsrantlIimroc ) ' ]
ITopran PenepanbHbIX
FOCYNApCTBEHHDIX http://www.fgosvo.ru. JloctymnHo

O6paSOBaTCJ'ILHBIX CTaHAapTOB

BbICIIIEr0 00pa30BaHUs

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanp https://e.lanbook.com/ JlocTynHa B ceTH
WuTepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | JoctymnHa B ceTn

.ru/

WuTepuer 6e3
OrpaHUYCHUN

I[Ipodeccuonaibubie 6a3b1 JAHHBIX
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baza qaHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO
ANEKTPOHHOU OHOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduyueckas u
HayKOMETpHUIeCKast
(6bubmmomeTpuueckas) 06a3a TaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MarepuanbHO — TeXHUYECKas Oa3a yHUBEpCUTETa oOecleurBaeT IPOBEIEHUE BCEX BHUJIOB
3aHATHUH, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIIMM CAHUTAPHBIM U
IPOTUBOIOXKAPHBIM MPABUIJIaM M HOPMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM AayAMTOPHBIM (OHAOM U
UCIIOJIb3YeT yueOHbIe ayAUTOPUH U3 001Iero (POH1a YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH Ui TPOBEAEHUS WHTEPAKTUBHBIX MPAKTUUECKUX 3aHIATUN
UCIIOJIb3YIOTCSl KOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToanueckne peKOMeHIAlNU

6.1. MeToaguyecKkue peKOMeHIAMH IJIsA MpenoaaBaTesi
10 OPraHM3auuy 00yUeHus

[Ipexne Bcero, cienyeT oOpaTUTh BHUMaHUE CTYJCHTOB Ha TO, YTO MPAKTHYECKU BECHh
U3y4aeMblil UM MaTepHai He TpeOyeT Kakol-110o crierraabHON (JOMOIHUTENBHOM) MOITOTOBKH
U BIIOJIHE MOXET OBbIThb YCHEIIHO MW3Y4YeH, €CIM CTYAEHThl OyIyT IOcCellaTh 3aHsATus,
CBOEBPEMEHHO BBINOJIHATH IOMAIIHUE 33/1aHUS U TI0JIb30BATHCS (IIPU HEOOXOJUMOCTH) CUCTEMOM
IJTAHOBBIX KOHCYJIBTALMM B TEUEHUE KAXKI0ro ceMecTpa. Bolenmume B Kypc MaTaHaan3a pa3/aesibl
ABIIIOTCS KJIACCUYECKUMH, B TO XK€ BPEMs OHU NPAKTHUUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE paclpOCTpaHEHHE JUIsl PEelleHUs Pa3HOro poja 3ajad BHYTPH CaMOM MaTeMaTHKU U
IIPUKIAIHBIX 3a7a4d. MIX ocBOoeHHEe MOMOXKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
SCHO CTPOUTH YCTHYIO M IMHUCBMCHHYIO pP€4b, YCIICHIHO IMPUMCHATH HAKOIUJICHHBIC 3HAHUA B
npodecCHOHATBLHOMN e TeTbHOCTH.

HeoOxonumo ¢ camoro Hayaia 3aHATUH PEKOMEHIOBATH CTYJIEHTAaM OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB Ul MOATOTOBKH K
IK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIeTyeT 0053aTeIbHO MPOUH(POPMHUPOBAThH
CTYJIEHTOB O BUJIE ¥ GOpMax TEKYIICH U MPOMEXYTOUYHON aTTECTAMM 1O AUCITUTUTHHE, CPOKAX
UX NIPOBENIEHUS, YCIOBHSIX AOITyCKa K IIPOMEKYTOUYHOM aTTECTAllMU, IPUMEHSAEMBIX BUIAX
MIPOMEKYTOUHOTO KOHTPOJIS.

N3noxxeHne TEOpETUUECKOro MaTepuaja JOJKHO COIPOBOXKAATHCS WIUIIOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MIPENoAaBaTeeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKM IpU PELICHUM 3aJauyd HE OTBJIECKAJIM OT IJIaBHOTO: OCMBICIEHMS HJIEU U CYTH
IIpUMEHsAEMBIX MeTOJ0B. Crenyer Bcerja yKas3blBaTh NPHUMEPHI MPAKTHYECKOTO NPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATUAX ypaBHEHUH U (popmyi.

IIpakTHyeckue 3aHATHS AOJKHBI ObITh OPraHU30BaHBI IIPENoJaBaTeIeM TaKuM 00pa3oM,
yTOOBl  OCTaBAJIOCH BpEMA Ha MCPUOAUYCCKOC BBIIMOJIHCHUC CTYACHTAMU HeOOJIBIIION
CaMOCTOSITENIbHOW PabOThI B Ay JUTOPUHU AJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOIO MaTepHaia.
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[IpenogaBaTens, BeAyHIMi MpaKTHYECKHE 3aHSTHUS, JODKEH COIJIACOBBIBATH ydeOHO-
TEMaTUYECKU TUIaH 3aHSATUH C JIEKTOPOM, UCIOJIb30BaTh €AMHYIO CUCTEMY 0003HAYCHHUIA.

[IpenogaBaTento ciaemyeT [0OMBATbCS CHUCTEMATHUYECKOHM HEMPEpbIBHOM  pabOThI
CTYJICHTOB B TCUECHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTY/ICHTOB M TPUBIIEKATh UX K
Hay4YHOU paboTe, K y4acTHIO B Pa3HOTO poja OJIMMITHAaX U KOHKYpCax.

CTyneHT [OJDKEH OIlyllaTh 3auHTEPECOBAHHOCTH IMpEnojaBaTesis B JOCTHKCHUHU
KOHEYHOT'0 pe3ysbTara: B IpuoOpeTeHHH 00y4aroIMMUCS POYHbIX 3HAaHUH, YMEHU U Bia/IeHUs
HAKOIUICHHOH MH(pOpManmei uis pelieHus 3a1a4 B mpodeccnoHabHOM e TEIbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHNEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yauBepcuteta (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kagenpoii «MaremaTnkay 3JIeKTPOHHBIX 00pa3oBaTeibHBIX pecypcoB (JOP) mo Bcem paznenam
nporpammsl (cM. 1. 4.4).

[Topsinok mpoBeaeHust padoT B TUCTAaHIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIbHBIMU
pactopsDKEHUSMHU [IPOPEKTOpa MO y4ueOHOW paboTe W/WIIM LEHTPOM y4eOHO-METOIUYECKON
paboTHI.

6.3. MeToau4yecKkne yKazaHus JJisi 00y4AIIIHXCS 10 OCBOCHUIO

JTUCIHHUIIIHHBI

Pasznen 1: nudpdepenunanbHoe ucHUCTeHHe PYHKIMI 0HOI NepeMeHHOM

ITpu u3ydyennu quddepeHnnanbHOro ucuucieHus GyHKIUN 0HOM nepeMeHHoi oopaTuTe
BHUMaHHE Ha MOHATHE Tpe/ena QyHKINU B TOUYKE M METOIbI ero BhraucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemMaThdyeckoro aHanusa. Ilpu BbluMcieHUHM mpenenoB (GyHKIMHM HAJO,

0 o

—, —,0-00,00—00,1%
NPeX/Ie BCETo, BBIICHUTH XapaKTep HEONPENeIeHHOCTH 0 oo . YtoOmI
OBJIa/IETh TEXHUKOM pelIeHus 3a/1au Ha BBIYUCIICHUE MIPEJENIOB, HA0 3HATh JIBA 3aMeYaTeIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, MPaBmiIo JIonuTans, pa3inaHble TIPUEeMbI
PAaCKpBITUSL HEONpPENEIeHHOCTEH B 3aBUCHUMOCTU OT BUAA (YHKUMH U PELIUTh J0CTaTOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.

IIpu u3ydeHHu TeM, MOCBSIIEHHBIX MPOU3BOAHON U AuddepeHunany (GyHKIUH, HATO
OCMBICIIMTH UX TE€OMETPUIECKHIA CMBICIT, TOHUMATh pa3indre MeXIy HUMU (auddepeHmnman - 3To
IJIaBHAs JIMHElHas yacTh NpupaiieHuss ¢yHKuuu). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHHs)
dopmynbl  auddepeHIUpOBaHUS ~ OCHOBHBIX  3J€MEHTAapHbIX  (QyHKUIMH M TpaBuia
muddepeHMpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBUJIO IU(p(HEepeHIUPOBaHUS CIIOKHON
byHKIUN).

OOparuTte BHUMaHUE TaKXe Ha 0COOEHHOCTH U depeHInpoBaHns QYyHKIHMA, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIECKH, Ha prueM JorapudmMudeckoro nuddepeHupoBanms.

Crnenyer 4YeTko 3HaTh W YMEThb MHPHUMEHATh AITOPUTM HCCIENOBaHUA (QYHKIMHA H
MOCTPOEHHUS TpadUKOB: OIpe/ie]IeHHE TOUEK pa3phiBa (M UX KJIacCU(PHUKAIUIO), aCUMITOT rpaduka
(BepTUKaIbHOW, HAKJIOHHOW, TOPH3OHTAJIBHOW), HEOOXOAMMBIE M JOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH (PYHKITHH, CYIIECTBOBAHHS JIOKATLHOTO AKCTPEMYMA, IIPOMEKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIMM U TOYEK reperuoa.

Paszpnen 2: nudpdepeHunanbHoe HCHUCTEHHE (PYHKIUI HECKOJIbKHUX IepeMEHHbIX

[Ipn u3ydeHuu HaHHOTO paszfena oOpaTUTe BHUMAaHHE Ha TO, 4YTO (GYHKIUS IBYX
MEPEMEHHBIX MMEET HATJISIIHBIA Te€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
MIPOCTPAHCTBE
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Hago ocMbIcnuTh MOHATHS YacTHBIX NPOM3BOAHBIX M MOJHOTO IuddepeHunana u
OCOOEHHOCTh WX BBIUMCICHUSA, OBJAJCTh TEXHUKOW BBIYMCICHUS MPOU3BOAHBIX OT CIIOKHOU
GYHKIIMM HECKOJIBKHUX MepeMeHHbIX. CremyeT oOpaTuTh BHMMAaHHUE Ha TO, YTO JUI (PYHKIIHH

Z= Z(X’ y) CMCHIAHHBIC YaCTHBIC IIPOM3BOJHBIC BTOPOI'O IIOPsAAKA PaBHbBI MEXKOY co00ii:
0’z 9%z

Oxoy  Oyox (reopema IlIBapua), To ecTh MOPAIOK U GEPEHIMPOBAHNS HE UMEET 3HAYCHUS.
Jlnist yHKIMU HECKOJIbKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIIUH B IPOU3BOJIHLHOM
HANpaBJICHUU XapaKTepU3yeTcs IPOU3BOJHOM IO HANpPaBICHHUIO, a HAWOOJbIIAs CKOPOCTh
u3MeHeHHs (QYHKIMY Oy/IeT B HAIlPaBJICHUH BEKTOpA rPaJIHCHTA.
Crnemyer oOpaTuTh B ATOW TeME BHUMaHUE Ha HEOOXOAMMOE W JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS SKCTpeMyMa (YHKIIMU HECKOJIBKUX NIEPEMCHHBIX.

Pa3nen 3: HHTErpajbHOC HCYUC/ICHUE

B uHTErpasibHOM  HCYMCIEHMM pellaercs 3ajada, oOpaTHOH TOHM, KoTopas
paccmaTpuBanack B A depeHnrnanbHOM UCUUCIIEHUH: HE00X0IMMO HaWTH JUIs1 TaHHOH (QyHKIIMU

f (X) Takyro (yHKIIHIO, IPOU3BOIHASL OT KOTOPOH Obu1a OBl paBHA 3ajaHHON. VIHTErpHpoBaHue
(GYHKLIMI — JOCTAaTOYHO CIOXKHBIN pa3aen MaTeMaTuKU, OBJIa/IeTh KOTOPBIM MOYHO TOJIBKO, €CIIU
CTYJEHT «BO3bMET» JIOCTATOYHO OO0JIBIIIOE KOJIMYECTBO UHTErPAJIOB PA3HOTO TUIIA.

Hano TBepno 3HaTh TaOMUIly MHTETpajloB OT OCHOBHBIX 3JE€MEHTApHBIX (YHKIIHH,
OCHOBHBIE METOJIbl MHTErpUPOBAaHUSA (3aMeHa [EPEMEHHOM, IOABEJEHUE TMOJ 3HaK
muddepeHyana, HWHTETPUPOBAHME IO YacTsAM, IPUEMbl BBIUMCIEHUS MHTErpajioB OT
palMoHANBHBIX IPOo0OeH, OT pa3HOTO THITA TPUTOHOMETPUIECKUX (PYHKIUN).

Hano ocMbIicnuTh €IMHCTBO IOAXOAA K IIOCTPOCHUIO ONPEIEICHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX MHTETPAIIOB — ITOCTPOEHNE HEKOTOPOM MHTETrPAIBHON CYMMBI
U IIPENEIIbHBIN IIEPEXO.

3HaTh T€OMETPUYECKHH CMBICI U OCHOBHYIO (OpMYJly BBIYUCIIEHUS ONPEIEIIEHHBIX
uHTerpanoB — popmyny Hetotona — JleliOHMIIa, reoMeTpruecKkue U (pu3nueckue NpuiIoKeHUs
ONpEENIEHHbIX U KPaTHBIX MHTErPajioB, YMETh HAXOAWUThH IJIOLIA/Ab IJIOCKOW (PUTYpHI, JUIMHY
KPUBOH, 00bEM U IUIOMIA/b TOBEPXHOCTH TeJl BPALLECHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CpeACTB IpenacTasieH B [Ipunoxkenun 2 k paboyeil mporpaMme U BKJIIOYAET
pasaens:

1. MeTo/1bl KOHTPOJISL M OLIEHUBAHUS PE3YIbTATOB 00yUEHUSI.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3yIbTaTOB O0yUEHUS.
3. OLleHOYHBIE CPE/CTBA.

3.1. Texymunii KOHTPOJIb.

3.2. IlpoMexyTouHasi aTTeCTallUs.
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Ilpunosicenue 1

1. TemaTu4ecKHui IJIaH TUCHUILVINHBI «MaTeMaTHYeCKUl AaHAJIU3» 110 HANPABJIEHUIO OATOTOBKH
15.03.01 «MammHOCTPOECHUE)
IMpopuiab: «BbicokodpdeKTUBHBIE TEXHOJOTHYECKHE MPOLECCHI M 000PY10BAHME»

(0akanasp)
Ounas popma o0yuenust
I'ox nadopa 2025/2026
Buabl yueOHoil padoThl,
Buabl camocTosITeILHOM DopMbI
BKJII0YAsi CAMOCTOSITEILHYIO padoThI ATTeCTA
e Cem | Henmeus padoTy CTy1eHTOB, n 1
= CryaenroB
| Paznen €CT | Cemectp M TPYA0EMKOCTH B 4acax
n/n P a -
e
K.P | KII | PI
Jl | II/C | JIa6 | CPC | KCP p | P2 Kp | 2 3
. . T

Bropoii cemecTp

Pasznen 1. {uddepenunanbnoe
HCYHUCIeHHe PYHKIUH OHOMH
nepemMeHHou. Yuciosas

1.1 | mocnenoBaTenbHOCTh. [Ipenen 2 1 2 2 4 +
YHCIIOBOM MOCIJIEJOBATEILHOCTH U €T0
cBoricTBa. [IpaBuia npenenbHOToO
nepexoaa. ®yunkuus. [Ipenen pyHkmy.
Teopemsl 0 ipeaenax GyHKIHH.
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Bouinaua sagaunii PI'P Ne 1 mo
MATEMATHYECKOMY AHAJIM3Y.

1.2

IlepBbli M BTOpOH 3aMeyaTelIbHBIC
npenensl.  becKOHEYHO  Maible |
OeckoHeyHO  OonpIIME  BEIMYUHBI.
DOKBUBAJICHTHbIE OECKOHEYHO MaJlbie
BEJIMYMHBI. PackpsiTne
HEOIPEEeIEHHOCTEN Pa3HOro TUIA.

1.3

HenpepsIBHOCTD (pyHKIMI B TOUKE U Ha
IIPOMEXKYTKE. OpHocTOpOHHME
npexenbl. Touku paspeiBa GyHKIUH, HX
Kiaccuukanusi.

14

IIponsBonHas byHKLIMU.
['eomeTpuueckuii. ©  MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. IIpaBuna
mudhepeHIMPOBAHUS | dbopmMyIbI
BBIUMCIICHUS] TPOU3BOAHBIX. Tabiuua
MIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX  QyHkiuil. TexHuka
g depeHIIMpOBaHUS

1.5

Huddepenuman.  IlpousBogHsle U
muddepeHnansl  BBICHINX MOPSAKOB.
[TpubnuxxeHHble BBIYMCIICHUS c
nomMoIbio auddepeHImanos.

1.6

IIpaBuno Jlomurans. dopmyna
Tennopa. Paznoxenuss OCHOBHBIX
AJIEMEHTapHbIX (QYHKIMHA 10 (popmyie
Teiinopa. IlpubnuxeHHbIe BEIYUCICHUS
¢ momoIsio GopmyIsl Teimopa.

16



1.7

OcHoBHbIE TEOPEMBI
Qg QepeHInaIbHOTo HCYMCIICHUS.
MOHOTOHHOCTH (DYHKIIMH, SIKCTPEMYMBI.
Heo6xonuMmele U 1OCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJILHOTO
3KCTpEMYyMa. Uccnenosanue
BBINTYKJIOCTH rpaduka GyHkuuu. Touku
neperuoa.

1.8

Obmas cxema uccineaoBaHus (QyHKIUU
u noctpoeHus ee rpaduka. CBorcTBa
GbyHKIUH, HENpepbIBHBIX HAa OTpPE3Ke.
HauGonpiiee 1 HaMMEHbIIEE 3HAYCHUS
(GyHKIIUU Ha OTpE3Ke.
CamocrositeibHass padora Nel Ha
ceMHHape 1O (YHKIUSM OJHOM
nepeMeHHOn

1.9

Paspgen 2. DyHKIUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HenpepbIBHOCTh. OCHOBHBIE CBOWCTBA
HenpepbIBHBIX  (yHKUuN.  YacTHbIe
npousBoHbIe. [Tonubril quddepennman.
Buimaya 3amapmii PI'P Ne 2 mo
(GYHKIMIM HECKOJbKHX NE€PeMEeHHBIX

11

IIpou3BosHbIE  CIHOXKHOM  (YHKUIUHU
HECKOJIBKUX TIEpeMEHHBIX. YacTHbIe
Opou3BOAHBIE U JuddepeHnanbt
BbICIIMX TopsnkoB. Teopema IlIBapua.
IIponsBonHas o HaIlpaBJICHUIO.
I'panueHrt.

10
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11

OkerpeMyM  (YHKIHMH — HECKOJIBKHUX
MIePEMEHHBIX. HeoOxonumeie u
JIOCTATOYHBIE YCIOBHS SKCTPEMyMa.
CamocrositesibHasi padora Ne2 Ha
ceMHHape Mo (PYHKIUSIM HECKOJbKHX
nepeMeHHbIX

11

11

Pasnea 3. UHTerpanbHoe ucYucjieHue
ITepBooOpaznas. Heonpenenennsiii
UHTErpal M ero cBoiictBa. TaOmuua
WHTETPaJIOB oT OCHOBHBIX
JJIEMEHTAapHBIX  QyHKOUH.  Meron
HEIMOCPEICTBEHHOI0 UHTETPUPOBAHUSI.
Boiiaua 3amanumii PT'P - Ne 3 mo
HHTErPAJIbHOMY MCUYMCICHUIO

12

11

WHTerpupoBanie C MOMOIIBIO 3aMEHbBI
HEePEeMEHHOM, MOABEACHUEM MOJ 3HAK
maddepeHnnana. Merton
UHTETPUPOBAHHS T10 YACTSIM

13

11

WuTerpupoBanue paloHaIbHBIX
napoOelt MHTErpupoBaHME HEKOTOPBIX
BUJIOB UPpaLMOHATIbHBIX u
TPUTOHOMETPHUYECKUX (DYHKIMH.

14

11

3ajgaud, TMPUBOIANIME K  TOHSTHUIO
omnpeneneHHoro uHterpaia. CBoiicTBa
onpeaeneHHoro uHrerpaina. dopmyna
HrroTona-Jleitonuria. 3ameHa
MEPEMEHHON W HWHTETPUPOBAHHUE 10
YacTsAM B ONPEACICHHOM HHTETpajie

15

11

[Tpunoxenus OITPEIEIIEHHOTO
WHTETpalia B TEOMETPHUH M MEXaHHUKe
(BBIUMCIIEHWE  IUIOMIAJICH  TUIOCKHX
¢buryp, JAIMHBI KpUBOH, 00BEMOB,
TJI01A IeH TOBEPXHOCTH).

16
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11

HecoGcTBeHHbIE MHTETpalibl TIEPBOTO U
BTOPOT'0O POJA, UX CBOMCTBA.

17

11

3ajgaun, NOpUBOIAIIME K  KPaTHBIM
vHTEerpasaMm. JIBOMHOM UM TPOMHOMU
MHTErpaJibl, UX CBOWCTBA. Bbrunciienue
JIBOWHBIX HWHTETPAJOB CBEACHHEM K
ITOBTOPHBIM. I'eomerpuueckue u
du3nuecKkue TPUIIOKEHHUS  KPaTHBIX
WHTETPaJIOB

KoHTpoJibHOE TECTUPOBAHHUE

18

®dopma arTecTauNn

19-21

Bcero yacoB nmo fucuuiiinae

18 | 54

72

PI’

3

cam.
pao.

2. TemaTuyeckni IiIaH JUCHUILIMHBI «MaTeMaTHYeCKUI AHAJIN3) M0 HANIPABJEHUIO MOATOTOBKH

15.03.01 «MamHOCTPOCHHUE)
Hpoduan: «BbicokorpdeKTHBHBIC TEXHOJIOTHYECKHE MTPOUecChl U 000Py10BAHUE)
(0akanasp)

3aounas ¢popma o0yueHust

I'ox nadopa 2025/2026
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Buabi yueOHoli padoTsl,

Buani camocrosiTe ILHOM

No Heneas BKJIIOYAsI CAMOCTOSITEJIbHYIO paGoThI ®opmbl
) Cem paboTy CTYAE€HTOB, aTTecTaluu
n/ Paznen ecT | Cemectp CrtyaneHToB
U TPYA0EMKOCTh B Yacax
n P a
KP | KIl| P | P K
I/C | JIa6 | CPC | KCP epe | K15 | 5
P par p
Bropoii cemecTp
Paznen 1. Tuddepernmansroe
11 nucyucieHue ¢ 7 i 2 16
VHKUIUN OJTHOM
IIEPEMEHHOM.
0O0630p 3a1a4 nepBoOro pasena
12 Brigaua 3amanmit PI'P Ne 1 mo 2 4 16 +
MaTEeMaTHYECKOMY aHAIH3Y.
1.3 | Pa3nen 2. DyHKOHH | 2 16
HECKOJILKHX IepeMeHHbIX
O630p 3amau 1o (QyHKUUAM
HECKOJIBKUX MTEPEMEHHBIX
1.4 Brigaua 3amanmit PI'P Ne 2 mo 2 2 16 +
GbyHKIUAM HECKOJIbKUX
MIePEeMEHHBIX
Paznen 3. HHuTerpanbHoe
HCUYHCIeHne
15 Brigaua 3amanamit PI'P Ne 3 mo 2 16 +
MHTETPATHHOMY UCUUCIICHUIO

20



1.6

00630p 3ama4y o
HEOIPE/ICIICHHBIM,
OIpeICTICHHBIM u
HECOOCTBEHHBIM HHTEIrpajiaM

16

1.7

OO630pHast JEeKIUs MO KpaTHBIM
HHTEerpazam

16

1.8

O630p 3amad MO  KpaTHBIM
HHTErpagam

12

®dopma arTecTauNn

19-21

Bcero yacoB nmo fucuuniinae

12

124

PI’

21



Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hamnpasnenune noarorosku: 15.03.01 «MamuHocTpoeHUED.
[Tpoduiib: «BbicoKOIpGEKTUBHBIE TEXHOIOTUYECKHUE IIPOLIECCHl U 000PYA0BAHHUEY.
®opMmbl 00y4EHHUS: O4HAsA, 32a04HAas.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHUS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllxaJia 1 KpUTEPUHN OLCHUBAHUSA Pe3yJbTATOB 00y4YeHHS
DopMa NPOMEKYTOUYHON ATTECTALUM: IK3aAMeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS 1O pe3yIbTaTaM
BBIMIOJTHEHUS] BCEX BUAOB Y4eOHOH palOoThl, MPEIyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO JaHHOU
JUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. O1eHKa CTENEeHN JOCTHKEHNS 00ydarolUMHUCS IIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS 10
JUCIUIUIMHE TIPOBOJUTCS TPENoJaBareieM, BEAyIIUM 3aHATUS 1O JUCHUILUIMHE METOJ0M
AKCIEepTHOM oneHKU. [lo uToraM mnpomexyTOYHOM aTrTecTalnud MO AMCLUHUIIIMHE BBICTABIISETCS
OLIEHKA «OTJIMYHO», «XOPOILO», «yIOBIECTBOPUTEIBHO» UIIN «HEYIOBIECTBOPUTEIBHON.

IIkana oueHNBaHUA Onucanne

Brimonnensl Bce  00si3aTelIbHBIE yciaoBusi IMOATrOTOBKH
CTyACHTA K l'[pOMe)KYTO‘lHOﬁ aTTeCTalMu, IpeayCMOTPECHHEIC

MIPOrpPaMMOi JIUCIUTITHBL. CrygeHT  JE€MOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HAaBBIKOB TOKa3aTeIsM,
OTtnuyHO MPUBEJICHHBIM B TaOJWIAX, OMEPUPYET MNPHUOOPETEHHBIMU

3HaHUSIMH, YMEHUSMH, HaBbIKAMU, IPUMEHSAET UX B CUTYyalHsIX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHS MpH
MIEPEHOCE 3HAaHNW U YMEHUI Ha HOBBIE, HECTAaHAAPTHBIE 331a4H.
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Xoporo

BrimonHeHsl Bce 00s13aTeJIbHBbIC YCJIOBHS INOATOTOBKH
CTYJAEHTA K NPOMEKYTOYHON aTTeCTAlMH, IPEyCMOTPEHHbIE
MporpaMMoONl  JTUCLMILIMHBI. CrygeHT  JeMOHCTPUPYET
COOTBETCTBUE 3HAHMM, YMEHUH, HABBIKOB I10KA3aTENsM,
NPUBEJCHHBIM B Ta0JHMIaX, ONEpUPYET NPHOOPETCHHBIMH
3HaHUSIMU, YMEHUSIMH, HaBbIKaMU. B TO ke Bpems mpu OTBETE
JIONYCKaeT HECYLIECTBEHHBIE MOTPEIIHOCTH, 3a/a4d PELIAET C
HE/I04eTaMH, He BIUSIONIMMU Ha OOLIHIA X0 PeIICHHS.

Y 10BIETBOPUTETILHO

BrinmonHens Bce o00s13aTesibHBbIE YCJOBHS TMOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM ATTeCTALUM, IIPETYCMOTPEHHbBIE
MPOrpPaMMOit JUCITUTIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IOKA3aTEIsIM,
MPUBEJICHHBIM B Ta0JUIAaX, OMNEPUPYET MPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriyookue
3HAHWS, TP OTBETE HE JOMYCKaeT TPYyObIX OMIMOOK WU
MIPOTUBOPEYUH, OTHAKO B (DOPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEX]ly aHAJIM30M, apryMEHTalel U BbIBOJAMU,
B pEIICHHH 3a7ad MOTYT COJep)KaTbcs rpyObie ommOku. J[is
MOJIyYeHUS TPABUIBHOTO OTBeTa TPEOYIOTCS YTOYHSIOLINE
BOIIPOCHI.

HeynosnersopurenpHo

He BbemonHeHs! o0si3aTebHbIE YCJOBHSI MOATOTOBKH
CTYAEHTA K NMPOMEKYTOYHON aTTecTaluM, IIPELyCMOTPEHHBIE
nporpammont gucuuiueel, MJIM cryneHTt neMoHcTpupyer
HENOJIHOE  COOTBETCTBME  3HAHMWW, YMEHHH,  HABBIKOB
NPUBEJCHHBIM B Ta0iuuax, MAOMYCKAalOTCS 3HAUYUTENIbHBIE
OLIMOKH, POSBIISIETCS OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB IO
psALy TOKasareled, CTYIEHT WCIBITBIBACT 3HAYUTEIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUU 3HAHUAMU U YMEHUSIMU.

3. OnleHOYHbBIE CpeaCTBA

/o

HaunmenoBauue
OIIEHOYHOTO
CpeacTBa

KpaTkas xapakrepucTuka OLeHOYHOTO

[IpeacraBnenue
OLIEHOYHOI'O CPE/ICTBA

cpecTBa 5 DOC

KonTponbHas
(camocTosTeTbHAs
) pabota

(KP)

CpencTBO MPOBEPKH YMEHUN MPUMEHSThH
MOJIyYeHHbIE 3HAHUS Ul PelIeHus 3a7a4
ONpEACIEHHOr0 THUMA [0 TEME WIU
pazneny

KonTponbHbie
3a/laHus
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PacuerHo- CpenctBo npoBepku yMEHHMH NpuUMeEHATh | Kommiekr 3amaHuil
rpaduveckas [OJlyYeHHblE  3HAHMsSI [0  3apaHee | [ BBITIIOJTHEHUS
pabota OIPEIEICHHON METOAUKE U PEIICHUS | pacyeTHO-

(PTP) 3aJa4 WU 3aJaHuil 10 MOAYNI0 WIH | rpaduvecKoi paboTh

JUCIHHMIIIIMHE B IICJIOM.

CpencTBO KOHTPOJISL, OPraHM30BaHHOE KaK
crieranbHas Oecela IMeAarorm4eckoro
paboTHUKa ¢ oOOydJaromuMcsi Ha TEMBI,

YcTHBIM onpoc N .
CBSA3aHHBIE C M3y4YaeMOU JUCLUIUIMHOW, U

Bonpocs o

cobeceoBaHueE, TeMam/paszeiam
3 paccuMTaHHOEC Ha BBIICHEHHE O0beMa
(YO) N T CITUTLTUHBI
3HAHUU o0yJaromerocs 1o
OTIpeICICHHOMY pa3Jielly, TeMe, podIeMe
U T.IL.
Cucrema CTaHIAPTU3UPOBAHHBIX 3aIaHUN,
Tecr ITO3BOJISTFOIIIAsS
4 (T) aBTOMAaTHU3HPOB BapuanT tecta

aTbh NPOLESYPY U3MEPEHUS YPOBHS 3HAHUI
U YMEHUH 00y4aroIerocs.

5 | Dk3amenanuonHsl | CpeACTBO TMPOBEPKH 3HAHHWM, YMEHHH, | DK3aMeHAI[MOHHBIC
€ OuneTsl HABBLIKOB. MOXKET BKIIIOYaTh KOMINIEKC | OMIIETHI
(3B) TEOPETUYECKHUX BOITPOCOB, 3a1a4,

IPAKTUICCKUX SaHaHHﬁ.

3.1. Tekyuuii KOHTPO.JIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIi KOHTPOJISI OCBOCHUSI 00YUYAIOIIMMHUCS Pa3/IeiioB
JTUACHUIUINHEL, ipreM PI'P.

Conepixanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpadpuueckas padora Nel no nuddepeHnuaIbHOMY UCUHCTCHUIO PYHKIIUI OTHOI
NepeMeHHOH

KpaTkoe copepkanue 1 dTarbl pacdeTHO-TpaduvIeckoil paboThI:
[Ipenen 4ucOBOM MOCIENOBATEILHOCTH, Tpeei PYHKITUH.
Hccnenoanre pyHKIIMK HA HETIPEPHIBHOCTD.

Brruncnenue npou3BoAHbIX QyHKIUH.

Hccnenoanne GpyHKIUU, TOCTpOEHUE TPAPUKOB.

PacuetHo-rpaduyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOJIBKUX NepeMEeHHbIX. YacTHbIe TPpOon3BoIHbIE. [IpON3BOHBIE OT CIOKHBIX
¢ynkuuit. [Ipon3BoHas IO HANPaBIEHUIO U IPAAUEHT. DKCTpEeMyM (YHKLUH JIByX EPEMEHHBIX.

Pacuerno-rpaduyeckasi padora Ne 3 mo MHTErpajibHOMY MCYHUCJIECHUIO.

KpaTkoe copepkaHue 1 dTarbl pacdeTHO-TpaduiIecKoil paboThI:
Ilepswiii sman:
Meroas! uHTErpUpOBaHUs. BriuncieHue HeonpeIeIeHHbIX HHTErPAJIOB.
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Bmoporti sman:

[TpunoskeHus onpeeIeHHBIX HHTETpalioB. McciaemoBanne CX0AMMOCTH HECOOCTBEHHBIX
WHTErPAIOB.

KoMmiekT 3amaHuii
JJIS BBITIOJIHEHM S pacyeTHO-Tpaduueckux pador (PI'P)
o gucuumiInae «MareMaTH4ecKu aHaJn3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHOM NepeMeHHOI

1. Haiftu npenensi:

2 2
lim (Z_n) _(1+n) lim \/n+2—\3/8n3+3

) _(z_n)z I

- 2n2+3 nz 3n+l
. -1
152(2,12“] Iimn(\/n2+1—n) “m(n Oj :

, n—oo , n-ol n41

| 2x? +11x +15 i 4x°

In:] e im——

x>-3 X+3 ) x-0 §in “ 3X ,

. oomt_gndl . sin3x

|Im ||m . _ ctg7x

N 3n+2 +5n X_>01_ex2 )!LI’H)(]. 3X)
0, Xx<—x

y=<sinx, —z<x<0

T, x>0

2. UccnenoBaTh Ha HEMPEPHIBHOCTH M BBIIOJIHUTD YEPTEXK:

3. HaiitTu npou3BOHYIO QYHKIUH:

2(3x3 +4x% — X — 2)

Y =T s fix y=Inarcsiny1-¢”".
3P+l
3t
tg x —ctg x (e
y =arctg————"-. y=sm(_+t _
V2 3
CoS6X , 1 _
~ 3sin(12x+1) = arctg? ———— +sinln2
y 3sin(12x+1) y =arctg o +sinln2x
Jx
=arctg® In——— _
y J X+2 Y—(\/;)

3
sin(x—2y)+x—=7x .
y x=e'cost, Y =€ COst
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4. CocTaBuTh ypaBHEHMsI KacaTeIbHOW M HOPMalM K JIaHHOM KpUBOM B TOUKe ¢ aOcuuccoi

y=x>+8/x-32, x,=4.

f(x)=x*+—=
2
5. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpaduK X
DyHKIHH HECKOJIBKHX IepeMeHHBIX
x® +3y?
" o _ er = X
1. HaiiTi 4acTHBIE IPOU3BOAHBIE BTOPOTO MOPSIKA, yOSIUTBCS, UTO X — “¥x! y
2
=Y
2. Haiitu rpaguent QyHkaun 2= f(X,¥) BrTouxe M, (X0 ¥s) : \/; , M, (4.6) .

2 2
3. MccnenoBats Ha sketpemyM dytkiio 2= X —X+Y +2Y
HNuTerpupoBanme

Borunciantb HEOIIPEIACJICHHbIC HHTEI'PAJIbI

dx
j2(x+\/§’ [x-27dx J-(x+1)exdx’ [xcos3xdx ~ Je*cosxdx

dx dx J' Xx+18 dx X+1 sin® x
J 2 J. 2 (X—6)(X+2) I 2 dx .[ 2 dx
X°—6Xx+18, ~X“+6x+5, , X“+3 cos“Xx
Beruucaurhb onpeac/JIcHHbIC HHTErpaJibl
7.6 1 dX 1 < 3

3sin? x cos xdx —_— X —1)e*dx
{ ) 0v1+3x, g( ) ) {x\/7+lnx

¢ dx 2 1+x* 7 dx Lx? 42X
.[— J. X .[ 2 Jz—dx
11+4/3x-2,  arctgx  1(3X+5)" o X2 +1

V3oox3 2 =
——ax Va4 —x2dx 3sin © x cos xdx
g Viex? £ , E[ 'f\/1+3X

1 e
!(x—l)e dx' '[x 7+Inx

Heco0cTBeHHBIE HHTETrPaJIbI

1. YKaxche, KaKOW U3 HeCOOCTBEHHBIX HHTET PAJIOB ABJISICTCS CXOAAINUMCS

Ojox/;dx, Ojox’sdx, T\/Fdx
1 1 1 .
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© dx

2
2. BBIYHCIHUTD UHTErPAJI, YCTAHOBUTH €r0 CXOJUMOCTD HJIH PACXOAUMOCTD —o 1+ X

e8]
[ In xdx
3. BeuucinuTh HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD HUJIM PACXOAUMOCTD 1

a dx

4. Bpraucnuth HeCOOCTBEHHBIN HHTETpa O N , YCTAHOBUTB €r0 CXOAUMOCTb WJIN

pacxoIUMOCTb.
1
dx
XZ
5. BBI‘II/ICJ'II/ITI:» HCCO6CTB€HHBII71 I/IHTera.]'I -1 , YCTaHOBI/ITB €ro CXOoAuMOCTh UJIN
pacxoIuMOCTb.

KpaTtHble unTEerpassl
1. I3MeHUTh MOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpalie

6- 2-y

idx jxf (x, y)dy jdy [ £ y)dx
a o 2x b. © Jy .

”(10—x2—y2)dxdy, D={(x,y)|1<x<2 0<y<2}

2. Beraucautp (D)

3. Beruucnursb

”(12x2y2 +16x°y* ) dxdy;
D

D: x=1y=x y=—Jx.

4. BEIYACIUTH

] (x* + y)dxdy,

(D) D — MHOECTBO TOUEK IIJIOCKOCTH, OTPAaHNUYCHHOC JINHUAMUA

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

5. Haiitu nnomans GUrypsl, OorpaHU4eHHON TaHHBIMU JTUHUSMU
y=3/x, y=4¢e*, y=3 y=4.
— y? _
6. HaiiTi momans QUIypsl, OrpaHHYeHHOM muausavu Y — X | Y =—X+ 2

8. Haiitn 06beM Tena, mosydeHHoro BpanienneM Bokpyr ocu OY  ¢purypsl, orpanmaensoit

JINHUSAMU y:X3’ y=1 XZO.

9. HaiiTi 06beM Telta, oydeHHOro BpamenneM Bokpyr ock OX durypsl, orpanmdeHHoi

—y? 2 _
maamsmu Y =X Y =X



KonTposabHbie padoThl (IpUMepbI)

BapuaHTt

1. IToctpouts rpadux: Y = 3c0s 2X
2. Haiitu npenensl:

2 2
Iim(5_n)2+(5+n)2 l 1-cos2x X —x2—x—2
1) "*(5-n)" =(5+n) 2) ! e _1 3) Ixﬂgx —2X2 4+ X2
1
lim x*—x-1 “m(1+x0052xjx2
4) * In(x-1) 5) >0\ 1+Xcosx ) ) IXEQ X _X+1
-X, X<0
X?, 0<x<2
3. HCCJ’IGI{OB&TB Ha HCIIPCPBIBHOCTDL U BLIINIOJIHHUTL YCPTCIK: 3 X>2
Bapuanr
1. HaliTi npou3BoaHY1O Vi
Jx
=arctg®In—— -
A 6) Y (Vx)
X3
sin(x—2y)+—=7x .
B) y r) x=e'cost, Y =€ Cost
: [1 1 J
lim| ——
2. Haitru "\ X arctgx
f (x :x2+i2
3. IIpoBecTu NOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduK X",

Bapuanr.

ou
Nel. BerancnuTe NpOU3BOAHYIO IO HAIIPABIECHUIO OS u naiitu MOJyJIb BEKTOPA I'PagueHTa s

X 3
U=2Xy+—=+12
(I)yHKI_II/II/I \/y B TOYKEC A(6’9’ 1) B HAIIpaBJICHUH, COCTABJIAIOIICM C OCAMUA

cosoz—E cos,B—9 <z
71 717/

KOOPJMHAT YTIIBI 2,
2
Ne2. MccnennoBaTh Ha 3KCTpeMyM (GYHKIIUIO z=xy(1-4x" - 4y) =9,
dz
4 . _
N3, 2=In(y=x")  x=+sint, y=cost puny dt
Bapuant
Boiuucaumep:
1J‘6 & j(z 1)-In xd
xX+1): xax
1. 0 \/;_2. 2.1



3x* -4 sin’ 3x 2x—-1 d
dx. dx. .
3.'[x2+4x 4.jcos23x 5.IV4—2X—?€2
1. BBIUHCIHTH HHTEIPATIBL:

~+00

'!xe dx . I \/m

N300pa3uth 001acCTb MHTETPUPOBAHUS W HW3MEHHUTH MOPSAJOK HMHTETPHPOBAHUS B IOBTOPHOM

HHTErpaic
0 J25-x7
[ Gy,
-4 0

Boeraucnute miomans (GUrypel, OTPaHUYCHHON JIMHUSAMH

y=2-x, y=x.
BapuaHT 3aaHMii TPEHMPOBOYHOIO TeCTA.
3apaun

_arcctgdx
1 yacTb 1. y=sininx, y’,y"-? 2 x ) : 2

y =3x*+xe*,%,=2/I1x=0,1, Oy-?

’
4. HaitTn npou3BOIHYIO Yx:

y= 2 Sin4 X__3 arctg7x
a) \ X 0) Y =X

y

e” +==cos3x _ :
B) X r) X=Ccost+sint Yy =sint—tcost
2
5. UccnenoBatk Ha SKCTpEMyM f(x)=(x=3)"(x-5) .
e2x
y y=
6. HaiiTi uHTEpBaIbl MOHOTOHHOCTH X .
3
X
f (X) =——16X [_51]
7. Haititu HauOopliee, HAaUMEHbIIIEE 3HAUYEHUE (PYHKIMU 3 Ha OTpe3Ke =l
1
_ 2 X==
8. IlocTpouTs KacaTenbHyO K rpaduxy GyHKINN f (X) = 3arccos x B TOYKE 2.
2 yactb 9. Haiitu npenenst:
2 2
Iim(3+n)2—(2+n)2 - tg2x . 2 4% _3 IImthx
1) "*(2+n) —(1-n) 2)x-0e” —1  3) >3x°+5x* +6X 4) g 193X
3 yacTtb
0, x<—-rx
y=<sinx, —z<x<0
10. HMccnenoBaTh Ha HENIPEPHIBHOCTD U BBIIIOJIHUTD YEPTEXK: 7, X20
3
X

2
11. [IpoBecTu mosHOE UCCIEIOBAHNUE U TIOCTPOUTH rpaduk X" -4,
Kpurepum ouenku:
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- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CJIU OH PETYJISIPHO B TEUEHUE CEMECTpa MPeACTaBIISI
pEelIeHUs] 3a/ay, BBIIOJHWI TMOJHOCTHIO BCE 3aJlaHUsl M WX 3alUTUJ, OTBETUB HAa BOMPOCHI
IpernojaBaTes;

- OILICHKa «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIM OH HEpEryJsipHO B TEUEHHE CEMECTpa
MPEJICTaBIIsUT PeIlleHusl 3a/lady, BBIMOJHWI 33JaHHsS HE IMOJHOCTHIO WM BOOOIIE HE MPEACTaBIISI
paboTbl Ha TIPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX HA BOMPOCHI
IpernoaaBaress.

Jlis mpoBeAEeHUs TEKYILIEro KOHTPOJIS 3HAaHWUM CTYIEHTOB B JMCTAHIMOHHOM (opmMaTe B
pa3paboTaHHbIX Kadenpoil «MaTeMaTHKay OHJIAHH-Kypcax MMEIOTCS MPOMEXYTOUYHBIE (TPOOHBIE)
TECTBHI.

3.2. IlpoMeskyTOUHAS aTTECTALUA

[IpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpewms 114 moAroToBKkH 0TBETa Ha BOIPOCH! HE Oosee 45 MuH.

bureT BKIIIOYaeT TEOpETHUECKHUI BOIIPOC U 3a1a4H.

KoMruieKThl 9K3aMeHalMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
TumnoBble BApPHAHTHI OUJIETOB MPUJIATAIOTCS.

KommuiekT Bonpocos
1o aucuuiuinee « MareMaTu4ecKuil aHAJIN3)

JudpdepennnaibHoe HCHUCTeHHE PYHKIUI OHON ITepeMeHHOH

[TonsiTHE TEpeMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKIUH.

OmnpezeneHue U TUIIBI YACIOBOW MOCIEI0BATEIBHOCTH.

IIpenen YHUCIIOBOU IIOCJIEI0BATEIBHOCTH. Apudmernueckue olepanuu HaJ

MIOCJIEZI0BATEIbHOCTSMH.

5. VYcnoBus CyliecTBOBaHHS KOHEYHOT'O MpeJiesia YUCIOBOM MociieoBaTebHOCTH (TeopeMbl Ko
u Beitepmtpacca).

6. Bropoii 3ameuaTenbHbIN Mpeaen.

7. Ilpenen pyukuuu. Onpenenenus. ['eomerprueckast MHTEpIpeTalns MOHATHUS Ipesiena GyHKIUH.

CBoiicTBa MpeIesoB.

beckoneuHo maiible, 6eCKOHEUHO O0bIINe PYHKIUH.

9. [IlepBsIi 3aMeYaTENBHBIN MTPEICI.

10. BeckoHeuHO MaJible BETUYUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJlble U X HUCIOJIb30BaHUE MPH
BBIUHCIICHUH NpeesioB. Tabnuia S5KBUBAJICHTHBIX O€CKOHEUHO MAaJIbIX.

11. HempepblBHOCTh (YHKIMH B TOYKe M Ha HpoMexyTke. OIHOCTOPOHHHUE IpEJebl.
Knaccudukanms Touek paspoiBa rpaduka.

12. CgoiicTBa QpyHKLUH, HENPEPHIBHBIX Ha OTpe3ke (TeopeMbl Beliepmrpacca, bonpiano — Komm).

13. TIpomsBoanas. ['eomeTprueckuii u Gpu3mUecKuii cMbICT pon3BoaHON. KacatenpHast 1 HOpMab
K IUIOCKOU KPUBOM.

14. TaGnua npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

15. CBs3p MeX/1y CyIIECTBOBAaHHUEM MPOU3BOIHON (DYHKIIMM B TOUKE U HEMPEPHIBHOCTHIO (DYHKIMH
B TOM K€ TOYKE.

16. IIpousBoaHast CyMMBI, pOU3BeIeHHs, YacTHOTO. [Ipon3BoaHas ClIOKHON U 00paTHON (PYHKIMH.

17. Tlpoun3BoaHas mapaMeTPUIECKH 3aJaHHON (QyHKIIUH.

18. IlpousBoaHas GyHKIMH, 33JaHHON HESIBHO.

19. TuddepennmpoBanne CI0KHON MTOKA3aTEIbHON (DYHKITHH.

oSS

o
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20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

ok wdE

© o~

BOoo~NoORWDNE

15.
16.
17.
18.

0.
11.
12.
13.
14.

Huddepenumpyemocts. uddepennuan. ['eomerpudeckuii cMmpica nuddepeHimaia.
[TpousBoanbie U MU GepeHIaIbl BEICIINX MOPSIKOB.

OcHoBHble Teopembl nuddepennmanpuoro ucuucienus (reopema depma, teopema Pous,
teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

MmuorouneHn Teiinopa u ero coiictea. @opmyna Teitnopa. OcraTounsiii wieH popmyisl Teiinopa
B opme Jlarpanxa u [leano.

AcumnToTsl rpaduka QyHKIHH.

OkcrpemyMm. HeoOxoaumoe yciioBue 3KkcTpeMyma.

JlocTaTouHbIE YCIOBUS KCTPEMyMa.

JloctarouHoe ycioBue Bo3pacTaHus (yObIBaHUSA) (QYHKIIHH.

Haubonbiiee n HanMeHblee 3HaYCHUS (DYHKIIUK Ha OTPE3Ke.

BrinykinocTs, BOTHYTOCTb, TOUKA Meperuda. JloctaTouHOe yCIIOBUE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xonumoe ycnoBue To4kH neperuda. JJocratounoe ycioBue neperuoda.

OO61mas cxema MOCTPOCHUS U UCCIIEOBaHMs rpaduKa (yHKITHH.

(I)yHKIII/II/I HECKOJBbKHX MEPEMECHHBIX

Omnpenenenue U TeOMETPUIECKUIN CMBICH (DYHKIIUU ABYX MEPEMEHHBIX.

Jluanm ypoBHS (DYHKIIUU IBYX IEPEMCHHBIX.

YacTtHble MPOU3BOIHbIE (DYHKIIUN HECKOJIBKUX MEPEMEHHBIX, HX T€OMETPUUECKUIN CMBICI
ODYHKIMY HECKOIBKUX IMEPEMEHHBIX, TOHITHE MOJHOTO nuddepernuaa.
HuddepenurpoBanue CI0KHBIX GYHKINI HECKOIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BBICIIUX MOPSIAKOB (PYHKIIMHA HECKOJIBKUX MEPeMEHHbBIX. CMemaHHbIe
npousBoaHkie. Teopema IlIBapiia.

[IpousBoaHast GYHKIIMM HECKOJIBKUX TIEPEMEHHBIX 110 HAIPABIICHUIO.

[Ipoun3BoHAs 11O HAPABICHUIO U TPAJUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

. HCO6XOI[I/IMOG " JO0CTATOYHOC YCJIOBHUA SKCTPEMYyMa (I)YHKI_II/II/I ABYX IICPCMCHHBIX.

HNHTerpajbHoe HcYHCICHHE

[TepBooOpazHasi, HeonpeAeIeHHbIN HHTErpai. Tadauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEEIICHHOM UHTETPAJIE.
HuTerpupoBaHue ¢ MOMOIIBIO MOABENEHUS 01 3HaK aud depeHuana.

WHTerpupoBaHue palMoHAIbHBIX JpoOei.

HuTerpupoBanue Mo 4acTaM U 3aMeHa IIepEMEHHOM B OIIPEICIICHHOM HHTErpase.
WHTerpupoBanie TPUrOHOMETPUYECKUX (PYHKINH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue nppaoHaibHbIX (YHKIIHH.

YHuBepcaibHas TPUTOHOMETpUYECKas MOJCTAaHOBKa.

OmnpeneneHHblit HHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleitOuuna.

[TpunoxeHus onpeeeHHOr0 HHTErpaia K PEeLIeHNI0 TeOMETPHUECKUX U (PU3UUECKUX 3aj1ay.
Brruncnenue miomazaei ¢ HoMOIIbIO ONPeAeIeHHOI0 HHTErpaa.

Brruncnenue niomaay v JUIMHBL KPUBOH, 3aJJaHHON YpaBHEHUSIMH B ITapaMeTpU4ecKoil popme.
Brruncnenue miuomaayn KpUBOJIMHEHHOTO CEKTOPA B MOJSIPHBIX KOOPIUHATAX.

Boeluncnenne 1iomianeid B OPSMOYTOJIBHBIX M MOJSPHBIX KOOPAMHATaX C IMOMOILBIO
OTpeieIEHHOr0 UHTEerpaa.

Beluniciienue 1uHbl JyTH € TOMOLIBIO ONPEAEIEHHOr0 HHTErpaia.

Brrunciienne JJIMHBI 1yTH KPUBOM, 3aJaHHON MapaMEeTPUIECKH.

Brruncienne o6bema Tena BpalieHus ¢ OMOLIbIO ONPEeICHHOT0 HHTErpaa.

Brruucnenue mioniaayn NoBEpXHOCTH TeJa BPAIICHUS.
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19. HecoGcTBEeHHBIC MHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOTO MHTErpa’a.
20. HecoOcTBeHHBIC MHTETPANIBI OT Pa3PhIBHBIX (PYHKITUH.

Tumnosbie BApUAHTHI OUJIETOB
o gucuuminae «MareMaTH4ecKu aHaJu3»

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUIMCKOM ®EJEPALIMU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHME BBICHIET'O OBPA3OBAHIMA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHUH, Kadenpa «Maremaruxa»

HucuuruinHa «MareMaTHuecKuil aHanmz»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabnniia OCHOBHBIX HHTETPAJIOB.

dx

o 4
2. BoluncnuTh HeonpeaeIeHHbIH HHTETPal Y5-x+5-x

Haiitu rpaguent QyHkiuu Z=YVXY g rouke M 0(1’4) )
VYkaxuTte, Kakoh U3 HECOOCTBEHHBIX UHTETPAJIOB SIBIISIETCS CXOISIIIMMCS

Tx/;dx, Tx’3dx, ]O\/;dx
1 1 1 .

~w

—X
5. Haiingure skcTpeMyMbl M TOUKH neperuda GpyHkmun Y = (x-De ™,

YTBepkaeHo Ha 3aceqannu kKadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

H.o. 3aB. kadempoit H.B. BacunbeBa / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIIET'O OBPA30OBAHUA
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)
dakynbTeT 6a30BBIX KOMITCTCHIIHH, kadenpa «MaremaTukay

ObpasoBarenpHas nporpamMma 15.03.03 «IIpuknanHas MexaHUKa»
Kypc 1, cemectp 2

DK3aMeHAMOHHBIN onyteT Neo 1

1. HecoOcTBeHHBIE HHTErpalbl MEPBOTO M BTOPOro Tumna. [[IoHATHS CXOAUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

co _2t?
2. Haiitu mpousBoaHy0 pyHKINHU, 33JaHHON TapaMeTPUUECKU 1+¢3 1+t°

) 2
3. MHccrenoBath Ha skcTpeMyM dynkmuio 2= X —X+ Y+ 2y,
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7.6
[3sin? x cos xdx
4. BpIUMCINUTD ONPEJCIICHHBIN HHTErpan 0

5. Haiitn 06beM Tena, momydeHHOro BpanieHneM Bokpyr oct OX durypel, orpasmdeHHoit

3
mammsvn Y =X Y=1 x=0,
YTBepxkaeHo Ha 3acenannn Kadenpsl MareMaTuku « 03» 05 2023 r., mpotokosa Ne 10

N.o. 3aB. xadenpoit H.B. BacunneBa / /

HJ’IH IMPOBEACHUA MIPOMEKYTOYHOI'O KOHTPOJIA 3HAHUI CTYACHTOB B IMCTAHIITMOHHOM (bopMaTe
B pa3pa6OTaHHbIX KaQ)CHPOﬁ «MaremaTtuka» OHHaﬁH-KypcaX HUMCIOTCA NTOI'OBBIC TCCTHI.
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