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1. Heunn, 321244 ¥ IUIAHUPYEMbIe
pe3yJbTaTbl 00yUeHus Mo
JTUCIUILTHHE

K OCHOBHBIM yenam OCBOGHMS JUCHUIUIMHBI «MaTeMaTHUecKuil aHaiu3» CleayeT
OTHECTH:

- BOCIIMTAHUE Y CTYJCHTOB OOILell MaTeMaTUYeCKON KYIbTYpHI;

- NpUOOpeTeHHe CTYJEHTAaMH IIHPOKOTO Kpyra MaTeMaTW4YeCKUX 3HAHWH, yMEHUH H
HaBBIKOB;

- Pa3BUTHC CIIOCOOHOCTH CTYACHTOB K HWHAYKTUBHOMY W JCAYKTUBHOMY MBIINIJICHUIO

HapsAaay € pa3sSBUTUCM MaTeMaTH4eCKOM WHTYUIUH,
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- YMEHHE CTYICHTAaMH pPa3BUBaThb HABBIKM CAMOCTOSITEIILHOTO H3YYEHHUS Y4eOHOU H
Hay4YHOU JIMTEPATYypBl, COAEPKALIEH MaTEMaTUUECKHE CBEJIEHUS U PE3YJIbTAThI;

- MOJTOTOBKY CTYJIEHTOB K JEATEIIBHOCTH B COOTBETCTBUHM C KBIM(UKATMOHHON
XapaKTepUCTUKON OakalaBpa IO HAalpaBlICHHIO, B TOM uucie (opMUpOBaHHE YMEHUI
MCIOJIb30BaTh OCBOCHHBIE MATEMAaTHUYECKUE METO/IBI B TPO(ECCUOHATIBHOM I TETbHOCTH.

- TIOATOTOBKY BBICOKOKBAJTM(HIIMPOBAHHBIX KaJIpoB, BOCTPEOOBAHHBIX B YCIOBHAX
U(ppoBOi TYpOYJIEHTHOCTH M BBICOKHX TEXHOJIOTWYECKHX PUCKOB COBPEMEHHOW IU(PPOBOM

O9KOHOMHMKH.

K oCHOBHEIM 3a0auam OCBOCHUS JUCHUITIINHBI «MaTeMaTH4YeCKUI aHaInu3» ciIeayer

OTHECTU:

- OCBOCHHE CTYACHTAMH OCHOBHBIX MOHATHH, METOJOB, (HOPMHUPYIOIIUX OOIIyIO
MaTeMaTHYECKYIO IIOArOTOBKY, HEOOXOAMMYIO JJIsl YCIIEUTHOTO PEeIIeHUs IPUKIAIHBIX 3a1a4;

- (hopmupoBaHue y cTyZeHTa TpeOyeMoro Habopa KOMIETEHIINM, COOTBETCTBYIOLIUX €0
HaIPAaBJICHUIO MTOJATOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE Tpy/a.

O6yuenne 1o gucuuIiiiHe <«JIuHeWHas

anredpa»

HarmpaBlieHO Ha (QopmMupoBaHUE

y oOy4aronuxcs cieayrmux komnereHui B cooretrctBun ¢ ®I'OC 27.03.05 «THHOBaTHKAY

Koa v HauMeHoOBaHME KOMIIETEHIINH

NHaukaTopbl 10CTHKEHUS
KOMIIETEHIINH

OIIK-2. Cioco6en ¢popMynupoBaTh 3a1aun
npohecCHOHATFHON IS TEIbHOCTH Ha OCHOBE
3HaHUH NMPO(UITBHBIX Pa3JIeioB

NOIIK-2.1. 3HaeT nmpouIbHBIEC pa3Ieibl
MAaTEeMAaTUYCCKUX, TCXHUYCCKHUX U
€CTECTBEHHO-HAYYHBIX TUCIUTUINH

NOIIK-2.2. Ymeet hopMynupoBaTh 3a1a9u
npodeccuoHanbHOM e TEIbHOCTH Ha OCHOBE
npoUIBHBIX 3HAHUM pa3/IeIoB MaTEMaTHKH,
(bU3KUKY U JPYTUX TEXHUYECKUX U
€CTECTBEHHO-HAYYHbBIX TUCIUTUINH
NOIIK-2.3. UMmeeT onbIT peiieHust
npodeccuoHanbHBIX 337a4 Ha OCHOBE
MPUMEHEHUS MaTeMaTHYeCKUX METO0B U
MoJieJiell, MaTeMaTH4eCcKoro anmnapara, Ha
OCHOBE 3HaHUU PO(GUIBHBIX Pa3ICIOB
TEXHUYECKUX U €CTECTBEHHO-HAYYHBIX
JCIUIINH

MaTeMaTUYECKUX, TEXHUUECKUX U
€CTECTBEHHO-HAYYHBIX TUCIATUTHH
(Momyei)

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K oOsi3aTesnibHOM wactu Onoka bl: Monyns «Maremaruyeckue u
€CTECTBEHHO-HAYYHbIE TUCLUIUIMHBD).
JucuuruinHa 6azupyercs Ha cienyrouei, MpoiAeHHON AUCIUIITUHE:

- TMHEeWHas anredpa.
HucuunnuHa «MaTteMaTH4eCKUi aHaJIU3» JIOTUYECKU CBA3aHa C MOCIEAYIOIKUMU JUCLHUIITIMHAMMU:
B ob6s3amenvnoti wacmu:

- (pusuka;

- TEOPETUYECKasT MEXAHUKA;

- DJIEKTPOTEXHUKA U DIIEKTPOHUKA,



- COIIPOTHUBJIEHUE MATEPHUAJIOB;
- IPOrpaMMHUPOBAHUE U AIITOPUTMHU3ALMS,

- KOMILJIEKCHOE MOJIEJIMPOBAHNE C IPUMEHEHUEM METO0/1a KOHEUHBIX AJIEMEHTOB;
- npumeHenne CAE-niporpaMm [uis pacuera IPOYHOCTH U3JIENIHH;

- OKOHOMUYCCKAA TCOpUI U 6H3H€C'HHaHI/IpOBaHI/Ie.

B uacmu ¢popmupyemoti yuacmuuxamu 0opazoeamenvHvlx OMHOULEHUU!

- KOMITBIOTEpHOE ITPOEKTUPOBAHUE HHCTPYMEHTA U 000PYIOBAHUS;

- AJITOPUTMBI pGIHeHI/Iﬁ HCCTAaHJAPTHLBIX 3a1a4.

3. CTpyKTypa U coaep:KkaHue IUCIHUTIHHBI

OO61ast Tpy10€MKOCTh JUCIHUIUIMHBI COCTABIISET 4 3aueTHbIC eIMHUIIBI -144 yaca.

4.1. 3.1. Buabl y4eOHoii padOThI H TPYA0EMKOCTh
n/n Buja yueoHoii padoThl KO;E‘;ZCTBO Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B toMm uucne:
Jlexun 18 18
1.
CeMuHapcKue/mpakTUUECKUE 3aHATUS 54 54
2 JlaGopaTopHbIe 3aHITHS - -
CamocrosiTesibHasi padoTa 72 72
IIpomeskyToUyHast aTTecTAUMS
JK3aMEH 6] 6]
Hroro 144 144

3.2. TemaTuyeckuii MJIaH U3yYeHHUs] TUCUMUIITHHBI

Pa3memién B mpunosxenuu 1 k paboueit mporpamme.

3.3. Coaep:xanue pa3ie0B TUCHUNIHHDI

BBenenune

Hpez[MeT, 3alaud U COACPKAHNUEC NUCUHUITIINHBI. OCHOBHBIE 3TaITbI Pa3BUTHUA JUCHUIIJINHBI.
CprKTypa Kypca, €ro MECTO U pOJib B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C APYIrUMU NUCHUIIJIMHAMU.

Paznen 1. ludgdepennnanbrHoe ucuncjaenne GyHKIHUi 0HON NepeMeHHO

Tema 1. Yncnosas nocnenoBarenbHOCTh. [Ipenen ynciioBoil Mocie0BaTeIbHOCTH U €r0
coiictBa. @ynkuus. [Tocrpoenue rpadpukon Gynkuuii. [Ipenen ¢pynkiun. OCHOBHbBIE TEOPEMBI O
npenenax QyHkuu. IlepBelii 1 BTopoii 3amedaTenbHble pejienbl. CpaBHEeHHE OECKOHEYHO MabIX

1 0€CKOHEYHO OOJIBIINX BEIMYHMH. JKBHUBAJICHTHBIC OECKOHEUHO MAJIbIC BEIIMYHHBI.




Tema 2. HerpepbsIBHOCT (D)YHKITMI B TOUKE U HAa IPOMEXKYTKE, TOUKU pa3pbiBa GyHKIUH,
uX Kiaccupukanus. ACUMITOTH Tpaduka GpyHKINH, UX KIaccu pukanus.

Tema 3. IIpousBoanas Gpynkuuu. ['eomerpuueckuii u GU3NIECKUN CMBICT IPOU3BOTHOM.
[IpaBuna nuddepenrpoBanus U GOPMYIIbl BBIYUCICHUS MTPOU3BOAHBIX. TabauIIa Mpou3BOHBIX
OCHOBHBIX DJIEMEHTapHbIX (yHKUMHA. BblunMcieHne mNpou3BOAHBIX (DYHKIMHA, 3aTaHHBIX
pa3IMYHbBIM 00pazoM.

Huddepennnan. [TponsBoansie n quddepeHnnansl BEICIUX MOpsSAKoB. [IpubmmkeHHbIe
BBIYUCIICHUS C TIOMOIIBI0 MU PepeHIInaioB.

Tema 4. IlpaBuno Jlonurana. ®opmyna Telmopa. PackpeiTe HeompeneaeHHOCTEH
pasnuyHOoro THma. Pa3nokeHrne OCHOBHBIX JJIeMEHTapHbIX (yHKuud mo Qopmyne Teinopa.
[TpubnmkeHHBIE BRIYUCIICHUS C TIOMOIIBIO popmyitsl Teimopa.

Tema 5. OcHoBHBIE TeOpeMbl IU(GEPEHINATHLHOTO HUCYUCIECHUS. MOHOTOHHOCTD
¢byHkMK, 3kcTpeMyMbl HeoOXxoanMble M JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAaJbHOTO
skcTpemyma. HccnenoBanue BbINyKIOCTH Tpaduka ¢yHkiuu. Touku mneperuba rpaduka
(GyHKIMH.

OO6mas cxema uccieoBaHus (PYHKIUU U nocTpoeHus ee rpaduxa. CoiicTBa pyHKIMA,
HenpepbIBHBIX Ha oTpe3ke. Hanbomblee n HaMeHblee 3Ha4eHNs (PyHKIIUN Ha OTpE3Ke.

Pasnen 2. lu¢pdepenuuaibHoe HCHHCTeHHE PYHKIIUI HECKOJIbKHX NIEPEeMEHHbIX

Tema 1. OyHKIIMM HECKOJIBKUX NEpEeMEHHBIX. JIuHUM U moBepXHOCTH ypoBHS. UacTHbIe
npou3BoaHbIie. [lomubrii muddeperuan. [TpousBoHBIE CIIOKHOW (PYHKIIMH HECKOJIBKHX
nepeMeHHbIX. YacTHbIe Tpou3BoHbIE U Tu(depeHnnansl BeIcuX nopsakos. Teopema IlIBapia.

Tema 2. IIponsBoaHas no HanpasieHuto. I'paauent. KacarenpHas k kpuBoi. KacarensHas
IJIOCKOCTh M HOpMaJib K noBepxHocTu. Popmyna Teitnopa. DkcTpeMyM QYHKIHH HECKOJIBKUX
nepeMeHHbIX. HeoOXoqumble 1 JOCTaTOUHBIE YCIOBUS SKCTPEMYMA.

Pa3znes 3. UnTerpasbHoe ucumncjieHue

Tema 1. IlepBooOpa3zHas. Teopema cCyliecTBOBaHHS HEONPEACICHHOTO HWHTETpaa.
Heomnpenenennplit UHTErpall U €ro CBOMCTBA. TabiMila HHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX
dbyakmii. MeTo HEemOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTopl MHTErpUpPOBAaHUA C TOMONIbIO 3aMEHbl IEPEMEHHOW, TMOJBEACHUEM I0J 3HaK
muddepennnana. MeToa HHTErPUPOBAHUS IO YACTSIM.

WuTerpupoBanne panMoHaIbHBIX Ap0o0Oeii, HHTETpupOoBaHNe HEKOTOPHIX BUIOB HPPALMOHAIBHBIX
Y TPUTOHOMETPUUYECKUX (PYHKITUHA.

Tema 2. 3agaum, NpUBOASIIME K MOHITHIO ONPENEICHHOTO MHTEerpaia. OnpeneaeHHbId
UHTErpaji, ero CBOWCTBA. YCJIOBUS HHTErpUpPYEeMOCTH. VHTerpam ¢ MepeMeHHBIM MpeaesioM
unterpupoBanus. @opmyna Helorona — JleliOnuia. 3aMeHa TEpPEeMEHHOW B OIPEICICHHOM
UHTErpase.

[IpunoxkeHust OMpENeeHHOr0 HHTErpaisa B TE€OMETPUM U MEXaHHKe (BBIUMCIICHUE
Ionaiel MiIoCKux GUryp, AITUHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHBIE WHTErpayibl MEPBOrO U BTOPOro poja (1Mo OeCKOHEYHOMY
MIPOMEXKYTKY, OT HEOTPAaHUUEHHBIX (PYHKIMH HA KOHEYHOM MPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3amaun, NpUBOIALIME K KPAaTHBIM UHTErpajiaM. J[BOMHOM U TPOWHON MHTErpasbl,
ux cBoicTBa. [IpaBuia BeIUKMCIEHUS JBOMHBIX NHTETPAIIOB.

3.4. TemaTuka NPpaKTHYECKUX 3aHATHI MO JUCHUILINHE
«MaremMaTH4ecKUil aHAJIU3»

Ne Tema 3ausaTus
/o




Paznes 1. DiieMeHTBI MaTeMATHY€CKOI0 AaHAJIN3A.

Uucnosass mocnenoBareabHOCTh. [Ipenen 4YuCIOBONM IOCIENOBATENBHOCTH U €TI0
cBoiictBa. IlpaBuna npenensuoro nepexona. @ynkuus. Ilpexen ¢ynkiuun. Teopemsr o
npenenax ¢yukuuu. IlepBelii ¥ BTOpoil 3aMeyaTeabHbIe MPEIEIbI.

2 CpaBHeHHe OECKOHEUHO MajblX U OCCKOHEYHO OOJBIIMX BEJIWYHH. DKBHUBAJIICHTHBIC
OECKOHEYHO MaJjible BEJIMYUHBL.

3 PackpeiTre HeonpeeIeHHOCTEN pa3IMYHOro TUIa

4 HenpepbsiBHOCT (YHKIMI B TOUKE U Ha MpOMExXyTKe. OIHOCTOpOHHHE TIpeebl. Touku
paszpbiBa Gyakimn. [Ipumeps! pemenus 3amayd

) [IpousBomnas ¢ynkuuu. [IpaBuna muddepenunpoBanuss u GOpPMyIbl BBIYHACICHUS
npou3BoiHbIX. TexHuka auddepeHupoBanus

6 HuddepenuupoBanne  oOpaTHbIX  (yHKUMH,  (YHKOWE, 3aJaHHBIX  HESBHO,
napaMmeTpuieckH, Jorapudmuueckoe nuddepeHirpoBaHue

7 Huddepenunan. I'eomerpuueckuit cmbicn nuddepenuuana. [IpousBoanbie u
maddepeHnransl  BBICHIMX TMOPSAKOB. [IpHOIMKEHHBIE BBIYHMCICHUS C ITOMOMIBIO
muddepeHiuanos.

8 [IpaBuno Jlonmurana. @opmyna Teilnmopa. PackpbiTie HEONPENETEHHOCTEN PA3TMYHOTO
Tumna. Pa3iokeHust OCHOBHBIX dJIEMEHTAPHBIX PyHKINI 110 popmyne MakiopeHa.

9 [TpubmxeHHbIe BBIYUCICHHSI C TOMOIIIBI0 (hopmynsl Teitnopa.

10 | [NosHoe uccnenoBanue GyHKIUH U mocTpoeHue rpagukos. [Tpumepsr

11 | I[MomHoe uccnenoBanue GyHKIUN U TocTpoeHue rpadukos. [Ipumeps! (TIpoonKEeHNE)
CamocTtosrenbHas pabota Nel Ha ceMuHape 1o GyHKIHSIM OJHON IepeMeHHOM

12 | Paznen 2. MYyHKIHUH HECKOJBLKHX TepeMeHHBIX. JIMHUM W TOBEPXHOCTH YPOBHS.
YacTHble IpoU3BOIHbIE U A(depeHIInal NepBoro nopsjaKa.

13 | [Homueni auddepennuman. [IpousBomusie cioxHOW GyHKIMU. [IponsBoaHas GyHKIINH,
3alaHHOM HesBHO. YacTHble Tpou3BoAHble U AU depeHIHranbl BBICHIMX HOPSIKOB.
Teopema IlIBapua.

14 | IIpowusBoHas 1Mo HapaBJICHUIO. [ pagueHT.

15 | OkcrpemyM (QYHKIIMH HECKOJIBKUX TTepeMeHHbIX. Heo0X0IMMbIe U TOCTAaTOYHBIC YCIOBUS
JKCTpEMYyMa.

16 | CamocrosiTeibHasi padora Ne 2 Ha ceMuHape N0 (YHKIHAM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpajibHOE HCUYHCIEHHE
[lepBooOpaznasi.  HeompeaeneHHbId  WHTETpaI W €ro  CBoOWcTBa.  Meton
HEMOCPEJCTBEHHOTO0 HHTETPUPOBAHUSL.

18 | UnterpupoBane ¢ TIOMOIIbIO 3aMEHbl TMEPEMEHHOW, TMOJBEACHUEM O]l 3HaK
muddepennnana. MeTon HHTErPUPOBAHUS IO YaCTAM

19 | UnterpupoBanue palMOHAIBHBIX JpOO€H, WHTETPUPOBAHME HEKOTOPHIX BHUJOB
WppalMOHAIBHBIX (YHKIIHHA

20 | MaTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITHIA.

21 | BeluucneHue OmpeleNeHHbIX WHTerpanoB no Qopmyne Hprotona-Jleitbnuna. 3amena
MIEPEeMEHHON ¥ MHTErPUPOBAHKE IO YACTSIM B ONPEJICIICHHOM MHTErpale.

22 | IlpunokeHus OMNpEAETICHHOIO0 HWHTErpaja B TEOMETPUU M MEXaHUKE (BBIYMCIICHHE
TUI0IIAJIeH IOCKUX (QUTYp, JUIMHBI KPUBOH).

23 | IlpunoxeHust OMNpENeNeHHOr0 HMHTErpaisa B TEOMETPUM U MEXaHUKe (BBIYMCICHUE
00BbEMOB, IUIOIIAZEH NOBEPXHOCTH).

24 | HecoOcTBeHHbIE HHTETpaJbl IEPBOTO U BTOPOTO POJIA, UX BHIYHCIIEHUE.

25 | 3amauu, TPUBOJAIIME K KpaTHBIM HHTerpajiaM. BpluMclieHne IBOWHBIX HHTErPajoB

CBEJICHUEM K MOBTOPHBIM. 3a/laydl Ha U3MEHEHUE MOPsI/IKa UHTETPUPOBAHUS B IBOMHOM
WHTErpaje




26

I'eomerpuueckne u (U3MYECKHE TPHIOKEHHS KpPAaTHBIX HMHTEIPAIIOB, MPUMEPHI
BBIYUCIICHUS.

27

KoHTponpHOE TECTHpOBaHUE 110 KypCYy.

=

S. Y4eOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecTieueHHe

5.1. HopmatuHbie 1okyMeHTHI U [OCThI

®I'OC 27.03.05. UnnoBartuka. 2020.

AxageMudecknid yueOHBIH TUTaH MO HampaBieHuto moArotoBku: 27.03.05 MuHoBatuka.
[Ipoduns: AnnuruBHbIE TexHOJMOTHH. DPopMa 00yyenus — ounas. 2023.

Vxa3 Ilpesunenra Poccuiickoit ®@enepanun ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-
TEXHOJIOrM4ecKkoro passutusa Poccuiickoit denepanumy.

[Ipuka3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816
«O6 yrBepxkaenun Ilopsaka TpUMEHEHHS  OPraHU3ALMSAME,  OCYIIECTBIISIOITIMHU
00pa30BaTEIIbHYIO NeATeNbHOCTD, AIIEKTPOHHOTO oOydJeHus, JMCTAHITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH pean3aui 00pa30BaTeIbHBIX IPOTPAMMY).

5.2.  OcHoBHas JuTeparypa

®duxterronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: Y4eOHUK IS BY30B, 15-¢ u3.,
ctep. CII6, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: Y4eOHUK IS BY30B, 14-¢ u3.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarnueckoro ananmuza. 1.1. Juddepennmnanbroe u
WHTETPAIBHOE MCYHCIICHUS (QYHKIMA OAHOUW TepeMeHHOW. Psanmpl: YueOHUK [DIeKTpOHHBIN
pecypc]: yueo. - DnekTpoH. naH. - Mockpa: @usmarnur, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

5.3. JlomoJiHUTeJbHASI JIUTEpPATypa

ITuckynoB H. C. [QuddepenunanbHoe M MHTErpajbHOE HCYHMCICHHS I BTY30B. B 2-x
tomax. M.: UuTterpai - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.T'., JIsxoBckuii B.A., Mapteinenko A.U., MunocueB B.b., Ilymxkaps E.A. Kypc
MaTEeMAaTHKH JJI TEXHHYECKUX BBICIIMX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MY, 2012.
400 5xk3.

Kpatkuit xypc BbIcHIel MaTeMaTHKH [DJIEKTpPOHHBIN pecypc]: yueO. - DIeKTpoH. JnaH. -
Mocksa: HamxoB u K, 2017. - 510 ¢ [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpana.]

byrpos f.C., Hukonbsckuii C.M. Beiciiast Matemaruka: ydeOHUK Ui By30B B 3-X ToMax. M.:
Hpoda, 2009.

WurerpanbHoe ucuucieHnne (QyHKIUH OJHOW M HECKOIbKUX MEPEeMEHHBIX. TeopHs MoJis:
METOJMYECKUE YKa3aHUsS U BapUaHThl pacueTHO-Tpaduueckux padot // bomyHoB M.A.,
bopoauna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMMN», 2009.
Matemaruueckuit ananus. Teopus mpenenoB u auddepeHnnaibHoe UCUUCTICHHE: OCHOBHBIE
TOJIOKEHUSI TEOPUH, METOJMUECKHE yKa3aHUsl U BapUaHThI pacdeTHO-Tpadudeckux padboT //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

5.4. JJeKkTpoHHbIE 00pa3oBaTeIbHbIE PeCypChl


https://e.lanbook.com/book/93522

[IpoBenenue 3aHsATHII W aTTECTAllMi BO3MOXXHO B JHCTAHIIMOHHOM (opMmaTre ¢ MpUMEHEHHEM
CUCTeMBbI TUCTaHIHOHHOTO oOy4eHusi yHuepcuteTa (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kaenpoii «MaTteMaTHKay >IEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pasnenam
POTPaMMBI:.

DJIEMEHTBI MATEMATHIECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIn3a

HNHTerpasibHOE HCUUCIIEHNE
(GyHKIMH OJTHON IEpEeMEHHOM
HuddepenuunanpHoe
WCYHCIICHUE QYHKITHI
HECKOJIbKUX NTEPEMEHHBIX
JlomoJIHUTENbHBIC TJaBbI

MaAaTEMaTU4YCCKOIo aHajin3a

https://online.mospolytech.ru/local/crw/course.php?id=3781

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

https://online.mospolytech.ru/course/view.php?id=3592

Pa3paborannsie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsimok mpoBemeHUs pabOT B IUCTAaHIIMOHHOM (opMare YCTaHABIMBAETCS OTICITHbHBIMU
pacnopspDKeHUSIMH  TIpOpeKTopa 1o yueOHOW paboTe W/WMU IIEHTPOM Y4eOHO-METOIUYECKOM
paboTHI.

Ka)K)IBII\/II CTYJIeHT 06ecnequ I/IHJII/IBI/I)IyaJ'H)HI)IM HeOI‘paHI/I'-IeHHI)IM }IOCTyl'IOM K 3H€KTpOHHOI>i

O0MOJIMOTEKE MOCKOBCKOTO IOJIUTEXA

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

WHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJMUYECKHE MaTepuaibl B AJIIEKTPOHHOM BUJIE,

MpeACTaBICHHBIC HA caiiTe mospolytech.ru B pa3nene: «l{enTp MaTeMaTnyeckoro 0Opa3oBaHUs»

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

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

[Tone3npie yaeOHO-MeTOIMYECKHE U MH(POPMAITMOHHBIC MaTepUaIbl IPEACTABICHBI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT» JJIsl 0CBOCHHUSI

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

4.5. JInueH3NOHHOE H CBOOOIHO PACIPOCTPAHsAEMO€e MPOrPaMMHOe

odecrnevyeHue
No| HammenoBanue | Pazpaboruuk 1O HocrtynmHocTb Ccpuika Ha Enunslii peectp
(mpaBooOmanarens | (JMIEH3UOHHOE, POCCUMCKUX MTPOTPAMM ISt
) CBOOOIHO OBM u BJ] (npu Hanuuun)
pacCIpoCTpaHsIeMOe
)
1 [Astra Linux | OOO JIuneH3uOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJOTI'Nn" 75



https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpeMeHHbIe IPodeccHOHATBHBIE 0a3bl JAHHBIX U
HH(popMaNMOHHbIE CIIPABOYHbIE CHCTEMBI

Hepe'{eHL PECYPCOB CE€TH HHTepHeT, AOCTYIIHBIX JJI1 OCBOCHUSA JUCHUIIJINHBI:

HaumeHoBaHue Ccblika Ha pecypc JIOCTYIHOCTD

NudopmannoHHo-cipaBOYHbIE CHCTEMbI

JocrtynHa B cetn
WnTepuer 6e3
OrpaHUYEHUN

https://stackoverflow.co

Stack Overflow m/

Nupopmannonusie pecypesl Cetn

KoncymsrastlIoc http:// www.consultant.ru | loctymHo

[Topran @enepanbHbIX
TrOCyAapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHIAPTOB
BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. JHoctymHO

DJIEKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JlocTymHa B ceTH
HNHuTtepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | loctymHa B ceTr
ru/ WutepHer 6e3
OrpaHUYEHUN

IIpodeccnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX Hay4HOM http://www.elibrary.ru JlocTymHo

ANIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ octymHo
MoJIMTEeMaTH4ecKas peepaTUBHO-
oubmuorpaduueckas u
HayKOMETpUYeCcKast
(6bubmmomerpuueckas) 6a3a JaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecneYeHue JUCIUTTMHbI
MaTepI/IaJ'ILHO — TeXHUYeCcKas 0a3a YHUBEPCUTECTA oOecrneynBaer IMPOBEACHNEC BCCX BUIOB

321H$ITPII’I, MpeaAYCMOTPCHHBIX y‘le6H]':>IM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYMMHM CaHUTAapHbIM U
MMPOTUBOIIOXKAPHBIM IIpaBUJIaM 1 HOpMaM.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

Kadenpa «Marematuka» He pacrosiaraeT COOCTBEHHBIM ayAUTOPHBIM (OHIOM U
UCIOJB3YeT YUeOHbIe ayAMTOPUH U3 0011ero poHa yHUBEpCUTETA.

[Ipu HeoOXOAMMOCTM S TPOBENCHHS HMHTEPAKTUBHBIX TPAKTHYECKUX 3aHATHI
HCIOJIB3YIOTCS KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToanyeckue peKOMeH AUl

6.1. MeToauvecKue peKOMeHIALMH s MPenoaBaTe’isi
10 OPraHu3anum 00yYeHus

[Ipexxne Bcero, cienyeT oOpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMH MaTepHall He TpeOyeT Kakoi-1n0o crienuaabHOM (JOTOTHUTEHHON ) TIOITOTOBKU
U BIIOJIHE MOXET OBIThb YCHEIIHO W3y4eH, €CIM CTYAEHThl OyayT I[OcelaTh 3aHATHuf,
CBOEBPEMEHHO BBIIIOJIHATH JIOMAIIHKE 3aJJaHUs] U TI0JIb30BAThHCS (IIPH HEOOXOIMMOCTH) CUCTEMOM
IJTAaHOBBIX KOHCYJIbTAIlMM B TEUEHUE Ka)KI0TO cemecTpa. Borenmime B Kypc MaTaHanu3a pas/ieibl
SIBJISTIOTCS KJIACCHUECKUMHU, B TO K€ BpeMs OHU MPAKTUUYECKU OPUEHTHUPOBAHBI, TaK KaK UMEIOT
IIMPOKOE PAaCHpOCTPaHEHUE ISl pEelIeHHs] pa3HOro pojia 3ajJad BHYTPU cCaMOil MaTeMaTHUKU U
MPUKIAIHBIX 337a4. MIX oCBO€HHE MOMOXKET CTyJeHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
SICHO CTPOMTH YCTHYIO M THCBMEHHYIO P€Ub, YCIENIHO MPUMEHSITh HAKOIUICHHBIC 3HAHUS B
npodeccnoHabHOM 1S TENbHOCTH.

Heobxomumo ¢ camoro Hayama 3aHATUH PEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO U
JOTIOTHUTEIBHYIO JTUTEPATypy, a B KOHIIE CEMECTpa JaTh CIIMCOK BOMPOCOB JIsi MOATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHMILIMHE CIEAYET 0053aTeIbHO TPOUH(POPMUPOBATH
CTYICHTOB O BUJI€ U (hopMax TEKYIIEeH U MPOMEXYTOUHOM aTTecTaluii Mo AUCHUIUINHE, CPOKAX
UX MPOBECHHUS, YCIOBHSIX J0IyCKa K MPOMEXYTOYHOM aTTeCTalluy, IPUMEHIEMbIX BUaX
MIPOMEXYTOUYHOTO KOHTPOJISL.

N3noxxeHne TeopeTHyeckoro Marepuaia JOHKHO COMPOBOXKAATHCA WILTIOCTPATHBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IpEernoaBaTesieM TakK, YToObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKM TPU DPELIEHUHM 33Jayd HE OTBJEKAIM OT TJAaBHOTO: OCMBICICHHUS HJEU U CYTH
npuUMeHseMbIX MeTo0B. Crenyer BcerjJa ykasbIBaTh HNPUMEphl MPAKTHUECKOTO HMPUMEHEHUSs
pPaccMOTPEHHBIX Ha 3aHATUAX YPaBHEHUN U (HOPMYIL.

[IpakTryeckue 3aHATHUS JOJDKHBI ObITh OPraHU30BaHbI MPENOIaBATEIEM TaKUM 00pa3oM,
9TOOBl OCTaBAJOCh BpeMs Ha MEPUOJAMYECKOE BBIMOJIHEHHE CTYIEHTAaMU HEOOJbIION
CaMOCTOSITENILHOM pabOThI B ayIUTOPUU U1l IPOBEPKU YCBOSHUS M3JI0KEHHOTO MaTepuara.

[IpenonaBatenb, BeAyIIM MPaKTUYECKHE 3aHATHS, IOJDKEH COTJIAaCOBBIBATH YyueOHO-
TEMaTUYECKH IJIaH 3aHATHI C JIEKTOPOM, UCIIOIB30BaTh €AUHYIO CUCTEMY 0003HAUYECHHUH.

[IpenonaBatento cremayer [O00OMBAThCS CHUCTEMATHYECKOW HEMPEPBHIBHOM  pabOTHhI
CTYICHTOB B TEUEHUE CEMECTPa, HEOOXOAUMO BBISBIISTH CUIIbHBIX CTYACHTOB U MPHUBJIEKATh UX K
Hay4yHOU paboTe, K Y4acTHIO B Pa3HOTO poJa OJIMMITUAZAaX U KOHKypcax.

CTyneHT [OJDKEH OINyIIaTh 3auHTePEeCOBAHHOCTh MPENoJaBaTeNiss B JIOCTIKEHUU
KOHEYHOT'O pe3ysbTara: B IpUOOpEeTeHNH 00yJaloIUMHCS TPOYHBIX 3HAHUN, YMEHHUH U BIaIeHUs
HAKOIUICHHON MH(OpMaIIMel Tl pelieHns 3a/1a4 B Mpo(ecCuoHalbHOM e TEIbHOCTH.

6.1.1. O0pa3oBaTe/IbHbIC TEXHOJIOTHH

IIpoBeneHne 3aHATUH W aTTecTallMii BO3MOXHO B JMCTAaHIMOHHOM (opmaTte ¢
NPUMEHEHHEM CHUCTEMbI JAWCTaHLMOHHOTO oO0yueHus yHuBepcuteta (CJJO-LMS) Ha ocHoBe
pa3paboTaHHbIX Kadeapoit «MaTeMaTHKa» MEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) no
BCEM pazjiesiaM nporpammsl (cM. 1. 4.4).
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HOPHHOK IMPOBCACHUA pa60T B JUCTAHIIMOHHOM (bopMaTe YCTAHAaBJIMBACTCA OTACIbHBIMUA
pacropspKeHUSIMA  TIPOPEKTOpa Mo y4eOHO#M paboTe W/MiIM LEHTPOM y4eOHO-METOAUYCCKOM
paboTHI.

6.2. Mertoanueckne yKazaHus JAjs 00y4aIOIMMXCS 10 OCBOCHHIO
AUCHUTTHHBI

Paznen 1: nuddepennuanbHoe ucuuciaeHue GyHKUMi 01HOH NepeMeHHOo

[Tpu m3yvennu quddepeHnnanbHOTO NCUNCIeHUs GYHKIIUH OHOM IepeMEeHHO oOpaTuTe
BHUMAaHHE Ha MMOHATHE Mpenena (yHKIUU B TOUYKE M METOJIbI ero Bhrancienus. [Ipexen — oano u3
OCHOBHBIX TOHSATHA MaTeMaTHYeCcKOro aHanu3a. llpu BBIYMCICHWH TpenenoB (GyHKIWU HAO,

0 o

—,—,0-00, 00—00,1"
MPEXKJE BCEro, BBIACHUTH XapakTep HEONPEIeIIEHHOCTH 0 « . Uto0bl
OBJIAJIETh TEXHUKON peIIeHUs 3a7a4 Ha BBIYUCIIEHUE MIPE/IEOB, Ha/I0 3HATH JIBAa 3aMeYaTelbHbIX
npenena, TabauIly SKBUBAJIEHTHBIX OECKOHEUHO MaJIbIX, MpaBuiio JlonuTans, pa3IudHble IPUEMbI
PaCKpBITHSI HEOTPEIEICHHOCTEH B 3aBUCHMOCTH OT BUAAa (QYHKIMH ¥ PEUIUTH JOCTATOYHO
0OJIBIIIOE KOJMYECTBO 3aa4.

[Ipyn m3yueHun TeM, MOCBSIICHHBIX MPOU3BOAHONW W muddepennnany GyHKIUH, HAIO
OCMBICTIMTh UX T€OMETPHUYECKHIA CMBICII, TOHUMATh pa3indne Mexay Humu (auddepeniuman - 3to
rJIaBHAs JIMHEWHas 4acThb npupaieHus ¢yHkuuu). TBepAo 3HaTh (Kak TaOIUIy YMHOXKEHHUS)
dbopmynel  muddepeHIUpPOBaHUST ~ OCHOBHBIX ~ JJIEMEHTApHBIX  (QYHKIMH W TIpaBuja
muddepeHunpoBaHus (Bce, KOHEUHO, HO OCOOEHHO MpaBuio AU(PepeHIIUpOBaHUS CIOKHON
GbyHKIUN).

OOparute BHUMaHHUE TaKXke HAa 0COOEHHOCTH muddepeHImpoBanus PyHKIIHNHI, 3aJaHHBIX
B HESIBHOU (hopMme, ITapaMeTpHIecKH, Ha MpueM JorapudmMudeckoro nuddepeHnupoBanusl.

Cnenyer 4eTko 3HaTh M YMETb MPUMEHSTh aJTOPUTM HCCIENOBaHUS (QYHKUUNH U
MOCTPOCHUS TPAPHUKOB: OMPEICIICHHE TOYECK pa3phiBa (U UX KiIacCU(PHUKAIINIO), aACUMITOT rpaduka
(BepTUKANbHOM, HAKJIOHHOM, TOPU30HTANBHOM), HEOOXOIUMBbIE U JOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJIILHOTO AKCTPEMYMa, MPOMEKYTKOB BBIITYKIOCTH
Y BOTHYTOCTH (DYHKIIMM M TOYEK Ieperunoa.

Pasznen 2: nudppepenuuaibHoe ucuucjieHue GyHKUN HECKOJIbLKHUX MepeMeHHbIX

[Ipn wm3yueHum HaHHOTO paszaena oOpaTUTe BHUMAHUE Ha TO, 4TO (YHKIHUS ABYX
MIEPEeMEHHBIX MMEET HArsSAHbIA T€OMETPUUYECKUNH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
MIPOCTPAHCTBE

Hago ocMbICIuTh MOHSATHS YAaCTHBIX MPOU3BOAHBIX M ToJiHOrO muddepeHnnara u
OCOOCHHOCTh WX BBIUMCJICHHS, OBJAJETh TEXHUKOW BBIYUCICHUS MPOU3BOIHBIX OT CIIOKHOM
(GYHKIMM HECKOJIbKHX MepeMeHHbIX. CremayeT oOpaTuTh BHHUMaHHE Ha TO, YTO IS (YHKIHMH

L= Z(X’ y) CMCHIAHHBIC YaCTHBIC IMPOU3BOAHBIC BTOPOTO MHNOPSAAKA PABHBI MCKIAY coOolii:

0’z 0%z

OX0y ~ OyOX (Teopema IlIBapria), To ecTh MOPsIOK TU(PEepeHIIMPOBAHNS HE UMEET 3HAUCHUSI.
JUist yHKIIMHM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUs (PYHKIIMH B IPOU3BOJIHLHOM
HaNpaBJICHUU XapaKTepU3yeTcss IMPOU3BOJAHOM IO HampaBICHHIO, a HaumOOJbLIas CKOPOCTh
u3MeHeHHs QyHKIMU Oy/IeT B HalpaBJIeHMU BEKTOpa I'paIueHTa.
Crnenyer oOpaTuTh B 3TOW TeMe BHHMaHHME Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHS
CYIIECTBOBAHMSI SKCTpeMyMa (PYHKIIUU HECKOJIBKHUX ITEPEMEHHBIX.

Pa3jnen 3: uHTerpajibHOE HCUMCICHTE
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B wuHTerpasmbHOM HMCYHMCICHHM peliaeTcss 3ajava, oOpaTHOM TOH, KoTopas
paccmarpuBainach B JudepeHIInaIbHOM HCUUCICHUN: HEOOX0IMMO HAUTH [T JAHHOU (PYHKITUU

f (X) TaKyl (yHKIHUIO, TPOU3BOIHASL OT KOTOPOH OblIa OBl paBHA 3ajaHHON. VHTErprpoBanue
(GyHKIUH — JOCTATOYHO CIOXHBIN pa3ziesl MaTeMaTUKH, OBJIAIETh KOTOPBIM MOKHO TOJIBKO, €CITU
CTYIEHT «BO3bMET» JIOCTATOYHO O0JIbIIIOE KOJIMUECTBO UHTEIPAJIOB Pa3HOTO THIIA.

Hamo TBepmo 3HaTh TaOMUIly WHTETPajioB OT OCHOBHBIX D3JEMEHTApHBIX (DYHKIWH,
OCHOBHBIE METOJIbl HHTETPUPOBaHUS (3aMeHa [EPEMEHHOM, MOJABEJECHUE TMOJ 3HaK
maddepennnana, HWHTETPUPOBAHME TI0 YaCTSAM, HPHUEMBl BBIYUCICHHS HWHTETPAJIOB OT
panroHaNBHBIX Jp00OeH, OT Pa3HOTO THIIA TPUTOHOMETPHUYECKUX (DYHKIIHN).

Hago ocMbIcIuTh €IMHCTBO MOAXOJAa K IOCTPOEHUIO OIPENEICHHbIX, KpPaTHBIX,
KPUBOJIMHEWHBIX, TOBEPXHOCTHBIX MHTETPATIOB — IOCTPOSCHHE HEKOTOPOH MHTETPATIBHON CyMMBI
U MIPEJIETbHBINA MEPEXO.

3HaThb TEOMETPUYECKHI CMBICI W OCHOBHYIO (OPMYIy BBIUMCIICHHS OIPEICIECHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleitbHuna, reomerpuueckre U QpU3NUYECKUE MPHUIIOKEHUS
OTIPENICNICHHBIX M KPATHBIX WHTETPAJIOB, YMETh HAXOIWThH IUIOMIAb TUIOCKOH (HUTYpHI, JIHHY
KpUBOH, 00bEM U IUIOINIA b IOBEPXHOCTH TEJ BpALICHUS.

7. ®OH/ OLIEHOYHBIX CPeICTB

@DOH/JT OLIEHOYHBIX CPEJCTB MpencTaBieH B [lpunoxenun 2 x pabouell mporpaMMe U BKIIIOYAET
pas3aeisl:

1. MeTo/ 11 KOHTPOJIS M OLICHUBAHUSI PE3yJIbTaTOB O0YUEeHHUS.
2. lllxana u KpUTEpUU OLIEHUBAHUSA PE3YIbTATOB O0YyUEHUSI.
3. O1eHOYHBIE CPEACTBA.

3.1. Texkymuii KOHTPOJIb.

3.2. [IpoMexxyTo4yHas arTecTanusl.
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Ilpunoscenue 1

TeMaTHuyeCKUH IJIaH AUCIHUILIINHBI «MaTeMaTHYeCKHH aHAJIM3» 110 HamnpaBJCHHUIO ITOATOTOBKH

27.03.05 «MHHOBAaTHKA)
Mpodniabr «AXTUTHBHBIE TEXHOJOTHID)

(0akanasp)
®opma o0yueHHs - OUHAS
I'on nadopa 2023/2024
Buabi yueOHoii padorsl,
Buabl camocTosiTe/IbHOM ®opmbl
BKJIIOYAsl CAMOCTOAITETbHYIO padoThI arTecTan
Cem | Henmeas padoTy CTyeHTOB,
Ne Cryaenros HH
n/n Paznen €CT | Cemectp M TPY0EMKOCTb B 4acax
p a
kP | K| pr | TP
J | Il/C | Jlad | CPC | KCP ) ) p |€pa Kp | 9 3
' ' T
Bropoii cemecTp
Paznen 1. AudPepenunanbHoe
HCYHUCJIeHHe (PYHKIUI OHOI
nepemMenHo. Yuciopas
1.1 | mocnenoBatenbHOCTH. [Ipeaen 2 1 2 2 4 +

YKCJIOBOM NOCJIE0OBATEIBHOCTH U €T0
ceoricta. [IpaBuia npeneapbHOro

nepexoaa. @yukuus. [Ipenen pyHkuuu.

Teopemsl 0 npenenax GyHKIHU.
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Boinaua 3agauuii PI'P Ne 1 o
MATEMATHYECKOMY aHAJN3Y.

1.2

IlepBblii W BTOPOM 3aMedaTesIbHBIC
npenensl. beckOHeYHO — manble U
OeCKOHEYHO  OOJIbIIME  BEJIWYHHEL.
OKBUBAJICHTHEIC OCECKOHEYHO MaJlble
BCJIUYHHEI. PackpoiTue
HEOIPEACIEHHOCTEN Pa3HOTO THIIA.

1.3

HenpepriBHOCTH QyHKIIMI B TOUKE U Ha
MIPOMEXKYTKE. OpHOoCTOpOHHME
npenensl. Touku paspeiBa QpyHKIUHU, UX
Kyaccuukanus.

1.4

[TpowusBoaHas byHKIINN.
['eoMeTpruueckuii. W MEXaHUYECKHI
CMBICIT MPOU3BOIHOM. [TpaBuiia
muddepeHnupoBaHus U dbopmyIbl

BBIUMCIICHUS] TPOM3BOJAHBIX. Tabmuia
MIPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIIHH. Texauka
muddepeHupoBaHUs

1.5

Hubdepenuman.  IlpousBoaneie U
muddepeHnnanbl  BBICIIUX  TOPSIKOB.
[TpubnmxeHHbIC BBIYUCIICHHSI c
oMok quddepeHInaios.

1.6

[IpaBusno Jlonuransa. ®opmyna Teitnopa.
Pa3noxkeHnss OCHOBHBIX 3JIEMEHTAPHBIX
byukmuit  mo  ¢dopmyne  Teitnopa.
[TpubnmxeHHbIe BBIYHCIICHUS c
nomo1nsto popmyssl Telnopa.
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1.7

OcHoBHbIE TEOPEMBI
mddepeHnnanbHOTO MCYMCIICHUS.
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYMBI.
Heo0xoauMbIe M JOCTaTOYHBIEC YCIOBUS
MOHOTOHHOCTH, JIOKaJILHOTO
3KCTpEMyMa. Uccnenosanue
BBIYKJIOCTH Tpaduka QyHkuuu. Touku
neperuoa.

1.8

O61as cxema uccieoBaHus QyHKIIUU U
noctpoeust ee rpaduka. ColicTBa
GyHKIMH, HENpPEephIBHBIX Ha OTpE3Ke.
Haubonpiiee 1 HauMeHblllee 3HAUYEHUS
(GYHKIMM Ha OTpPE3KeE.
CamocrositesibHast padora Nel Ha
ceMuHape 1o (GYHKUMAM OJHOM
nepeMeHHOn

1.9

Pasznen 2. @yHKUOUS HECKOJbKHUX
nepeMeHHbIX. [Ipenen u
HENpepbIBHOCTh. (OCHOBHBIE CBOWCTBA
HeTpephIBHBIX  GyHKIMA.  YacTHbIe
npou3BoHbIe. [lonHBIN AU depeHman.

Boiaaua 3agpanmii  PIT'P Ne 2 1o
GVYHKIMSIM HECKOJIbKHX NepeMeHHbIX

11

[IpousBogHbIe  CIHOXHOW  (YHKIIUH
HECKOJIbKUX TEpeMEeHHbIX. YacTHbIe
npou3BOJHbIE W auddepeHIuaIbI
BBICIIMX MOPsiIKOB. Teopema IlIBapia.
[IpousBoHas 1o HAIPAaBIICHUIO.
I'panguent.

10
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11

OKCcTpeMyM  (QYHKIMH  HECKOJIBKHX
NepEMEHHBIX. Heob6xomumbie U
JOCTaTOYHBIE YCIOBUS IKCTPEMYMA.
CamocrositesibHast paGora Ne2 Ha
ceMUHape Mo (PyHKIHUSAM HECKOJIbKHX
nepeMeHHBIX

11

11

Pasnen 3. UnTerpajibHoe HCHUCIEHHE
[TepBooOpasuas. HeomnpeneneHusiii
UHTErpal W ero cBoicTBa. Tabmuna
MHTETpajoB oT OCHOBHBIX
AJIIEMEHTapHbIX  (QYHKUIHUH. Meron
HENOCPECTBEHHOTO UHTETPUPOBAHUSL.

Bbiiaua 3aganmii PIT'P . Ne 3 mo
HHTErpajilbHOMY MCYHCICHUIO

12

11

WuTerpupoBanue ¢ NMOMOIIBIO 3aMEHBI
MEPEMEHHOM, MOJBEACHUEM O] 3HAK
muddepeHnmana. Meton
MHTETPUPOBAHUSI IO YACTSIM

13

11

WuTerpupoBanue paroHaNIbHBIX
npobeil MHTErpupOBaHUE HEKOTOPHIX
BHJIOB UppalMOHATBHBIX u
TPUTOHOMETPUYECKUX (PYHKIIMIA.

14

1.1

3agaun, TPUBOAAINIME K  IOHATHIO
omnpeneaeHHoro uHTerpana. CBoicTBa
omnpeneaeHHOoro uHTerpana. dopmyna
Hrerorouna-Jleiionuna. 3amMena
MePEMEHHON ¥ HWHTErPUPOBAHUE IIO
4acTsAM B OIPEICICHHOM HHTETpaje

15

11

[Mpunoxenus OTIPEETICHHOTO
MHTErpajla B TEOMETPHHM U MEXaHUKe
(BBIUMCIIEHHE  IUIOIIAAeH  TMJIOCKUX
¢buryp, AIMHBI KpPUBOH, O0OBEMOB,
IUIOIIAJIeH MOBEPXHOCTH).

16
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1.1 | HecoOGcTBenHble MHTETpajbl NEPBOTO U
7 | BTOpOro poja, ux CBOMCTBA. 17 2 2 4
3ajgaun, TOPUBOAAIINE K  KpPaTHBIM
vHTEerpajiaM. [IBOWHOW ©  TPOMHOU
MHTErpallbl, UX CBOMCTBA. Bbluncienue
11 JMBOWHBIX HWHTETPAJIOB CBEIEHHUEM K 18 6 4 +
8 MTOBTOPHBIM. I'eomerpuueckue 51
(bu3UYeCKue TPUIIOKEHHUS  KPATHBIX
WHTETpaJIOB
KoHTpoJibHOE TecTHpOBaHKE
dopma aTTecTalNU 19-21
Bcero yacoB 1o JucIUIINHE 3 3
18 | 54 72 PT CaM.
P pao.
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Ilpunoscenue 2

®OH/1I OIEHOYHBIX CPEJICTB
MO JUCLUIJINHE

«MaTrteMaTH4eCKUH aHAJIN3»

Hamnpasnenue noaroroku: 27.03.05 «MaHOBaTHKAY
[Tpodunb: «AIIUTHBHBIE TEXHOJIOTHI
®opma o0ydeHus: — O4Hasl.

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJISI M OLIECHUBAHNS Pe3yJIbTATOB 00y4eHUs!

JIJ11 KOHTpPOJIsl YCIEBaeMOCTH U Ka4eCcTBa OCBOCHMSI TUCIIUIUIMHBI HACTOSILENH IPOrpaMMOit
MIPEyCMOTPEHBI CIETYIOLINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIINIT KOHTPOJIb);
- MPOMEXYTOYHAsI aTTeCTalMs (9K3aMeH).

2. lllkaJjia 1 KPpUTEPUH OLICHUBAHM S Pe3y/JbTATOB 00y4YCeHUA
®opmMa NPOMEKYTOUHOM aTTecTallu: IK3aMeH

[IpomexyTrouHas arrectanus o0y4aromuxcs B hopMe 3K3aMeHa MPOBOJUTCS IO pe3ylibTaTaM
BBITIOJIHEHUSI BCEX BUJOB y4eOHON palOOThl, MPEeIyCMOTPEHHBIX Y4EOHBIM IIJIAHOM IO JaHHOU
JTUCHMIUIMHE, TIPU 3TOM YYUTBIBAIOTCS PE3yJIbTaThl TEKYILErOo KOHTPOJS YCIEBAEMOCTH B TEUEHUE
cemectpa. O1leHKa CTETIEHU JOCTKEHUS 00ydaloIUMHUCS TIaHUPYEMBIX PE3yJIbTaTOB 00YUEeHHUS 110
TUCUMIUIMHE TIPOBOJUTCS TpENojaBareieM, BeIyUIUM 3aHATUS 10 JUCHMUIUIMHE METOA0M
sKcnepTHOM oneHKU. [lo uTOoram mpoMeXyTOyHOU aTTecTaluu MO AMCLUUILUIMHE BBICTABISETCS
OIICHKA «OTIUYHO», «XOPOII0», «yIOBIETBOPUTEIHHOY» WU «HEYIOBIETBOPUTEIHHOY.

[IIxaJa oneHUBaAHNUSA Onucanue

BremmonHensl Bce o0s13aTeIbHBIE yciaoBuss MOATOTOBKH
CTYACHTA K IIpOMQ)KyTO'—IHOﬁ aTTeCTalMu, INpeayCMOTPCHHBIC

OpOrpaMMoOil  JAMCLUILIUHBI. CtymeHT  JI€MOHCTpHUpYET
COOTBETCTBHE 3HAHHWM, yMEHHUH, HABBIKOB TOKA3aTENsIM,
OtnnyHO OPUBEJCHHBIM B TaONWIAX, OMNEPUPYET MNPHUOOPETEHHBIMU

3HAHUSAMH, YMCHUAMU, HABBIKAMU, IIPUMCHICT UX B CUTYyallUSAX
MOBBIIIEHHON CJI0KHOCTH. HpI/I 9TOM MOTYT OBITh JAOIIYHICHBI
HC3HAYHUTCIIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPpyAHCHUA IIPpU
MEpEHOCE 3HAHUM U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3aa1H.
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Xopouo

Brinmonnensl Bce o00s13aTesibHBIE YCJOBHSI MOATOTOBKHU
CTYJeHTA K NPOMEKYTOYHOM aTTecTalluu, IPEAYCMOTPEHHBIE
MIPOTPaMMO JHUCLUILINHEL, Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HaBBIKOB I0KA3aTEIsIM,
NPHUBEJCHHBIM B TaOJNHIAX, OICPUPYET MNPHOOPETCHHBIMH
3HAaHUSIMHU, YMEHUSIMH, HaBbIKAMH. B TO e Bpemsl mpH OTBETE
JIOITYCKAET HECYIIECTBEHHBIE MOTPEHIHOCTH, 3aJa4d PEUIacT C
HEJI0YeTaMHM, HE BIUAIONIMMH Ha OOIINI X0 perIeHusl.

Y 10BIETBOPUTEIBHO

BoinonHeHnsl Bce o0s3aTe/ibHbIe YCJIOBHSl IOATOTOBKH
CTY/IEHTA K NMPOMeKYTOYHOI aTTecTalluM, IIPeyCMOTPEHHbIE
OpOrpaMMOil  JAMCLMILIMHBIL. CTyneHT  JI€MOHCTpHUpYET
COOTBETCTBME 3HAHWUI, YMEHHWH, HABBIKOB II0Ka3aTENsM,
IPUBEICHHBIM B TaONHIaX, OMNEPUPYET NPHOOPETEHHBIMU
3HaHMSIMHM, YMEHUAMHU, HaBblkamMu. Ho mokasbiBaeT HerimyOoKkue
3HaHMS, TPU OTBETE HE JOMYCKAaeT TIpyObIX OIMOOK WM
MIPOTHUBOPEUNH, OIHAKO B ((OPMYJIMPOBAHUU OTBETA OTCYTCTBYET
JIOJIKHAS CBSI3b MEXYy aHaJIM30M, apryMeHTalueil U BbIBOJaMH,
B pEUIeHUH 3a/a4 MOTYT COJepKaThCsi IpyOble ommnOku. s
MOJIy4€HHUsl TPABUIIBHOTO OTBETAa TPEOYIOTCS YTOYHSIOIINE
BOIIPOCHI.

HeynosnerBopureabHO

He BoimonHeHsl o0s3aTejibHbIe YCJIOBHS  TOATOTOBKH
CTY/IeHTA K NMPOMeKYTOYHOI aTTecTalluM, IPeyCMOTPEHHbIE
nporpammoit nucuuiiuHel, WJIM cryaeHT naemMoHCTpupyer
HEMOJIHOE  COOTBETCTBME  3HAHWH, YMEHUM,  HaBBIKOB
OpPUBEICHHBIM B Ta0lMLaxX, JOMYCKAIOTCS 3HAYUTEIbHBIC
OLINOKY, MIPOSBIISAETCS OTCYTCTBHE 3HAHUM, YMEHUH, HABBIKOB 110
psAoy ToKa3aTeled, CTYACHT HCHBITBIBACT 3HAYUTEIIbHbBIC
3aTpyaHEHHS MPU OTIEPUPOBAHUHU 3HAHUSMU U YMEHUSIMU.

3. OeHo4YHbIE CpeacTBa

/1

HanmenoBanue
OLIEHOYHOTO
CpeacTBa

[IpencraBnenue
OLIEHOYHOTO CPEeJICTBa
B ®OC

KpaTKafI XapaKTCPHUCTUKA OICHOYHOI'O
cpeacTBa

KoHnTtponpHas
(camocTosTEeNHEHAS
) paboTa

(KP)

CpenctBo mpoBepkd yMeHui mpumeHsaTh | KoHTposbHbIe
NOJIydeHHBIEe 3HAHUS Ul PEUIeHMs 3a7ad | 3aJaHus
ONPENEIIEHHOI0 THUMA TI0 TEME WIN
pasneny
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2 | PacuerHo- CpenctBo mpoBepkrd yMeHUW npuMeHATh | Komiuiekt —3amanuit
rpaduyueckas NOJIyYEHHBIE ~ 3HAHMS 10  3apaHee | A BBIIIOJIHEHUS
pabora OIIPEJCIICHHOM METOIUKE IJIs PEIICHHUA | PACYETHO-

3aJa4 WIM 33aJaHUd [0 MOJYII0 WM | rpadudeckoit paboThl

(PT'P)
JOUCIHUIIJIINHE B IICJIOM.

CpencTBO KOHTPOJISI, OPraHM30BaHHOE Kak
crienanbHas Oecela IMeJaroruyeckoro
paboTHUKAa ¢ OOydaromUMCsi Ha TEMBI,

YceTHbI onpoc N .
CBA3aHHBIC C U3Yy4YaCMOU JUCHUILJIMHOU, U

Bonpoce! no

cobecenoBanue, TeMaM/paszesiam
3 paccuMTaHHOE Ha BBICHEHHE o0OBeMa
(YO) . JUCITUATIITAHBI
3HAHUH obOydaromierocs 1o
OTIpe/IeTICHHOMY pa3zeiy, TeMe, mpooieMe
U T.II.
CucrteMa CTaHIapTU3NPOBAHHBIX 3aaHUH,
I03BOJIS st
Tect 03BOJISTIONIA
4 (T) aBTOMAaTHU3UPOB Bapwanrt Tecra

aTh MPOLIEYPY U3MEPEHUS YPOBHSI 3HAHUN

1 yMEHUM 00y4aronierocs.

5 | Ox3ameHaunoHHbl | CpeACTBO TPOBEPKH 3HAHWM, YMEHUH, | DK3aMeHaAI[MOHHbIE

e OuseTsl HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC | OUJIETHI
TEOPETUYECKUX BOIIPOCOB, 3aj1ad,

(9B) MIPAKTHUYECKUX 3a/IaHHMN.

3.1. Tekymuii KOHTPO.JIb

O1eHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH BKITFOUAIOT KOHTPOJIBHBIE BOTTPOCHI
1 3a7aHus B popme OIIaHKOBOTO TECTUPOBAHUS JJIsI KOHTPOJISI OCBOCHUS 00yJaIOIMIUMHICS Pa3IeioB
JTUCHMIUTMHEL, ipreM PT'P.

Conep:xanue pacueTHO-TpaduuecKux pador.

PacuetrHo-rpaduueckass padora Nel mo nuddepeHuuajIbHOMy HCUMCIEHUIO PYHKUMH OTHOM
nepeMeHHOI

Kpatkoe coneprkanue u aTanbl pacyeTHO-Tpadudeckoit paboThl:
[Ipenen yucnoBoi Mocae10BaTENILHOCTH, MIpenen (PyHKIUY.
HccnenoBanue GyHKIMU HA HEPEPHIBHOCTb.

Brruncnenue npon3BoAHBIX (DYHKIUH.

HccnenoBanue GpyHKINU, TOCTPOCHUE TPAdUKOB.

PacyerHo-rpaduueckas pad6ora Ne 2 no pyHKIMSM HECKOJIbKHUX IepeMeHHbIX.

Kpartkoe conepxanue pacueTHO-rpapuecKoi paboThl:
@DYHKIMH HECKOJIBKUX IEPEMEHHBIX. YacTHbIE TPON3BOAHbIE. [[pOM3BOAHBIE OT CIIOKHBIX
¢ynkuuit. [IponsBoHAas MO HAMPABJIEHUIO U IPAUEHT. DKCTpeMyM (PYHKIMM JBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 1o HHTErpajabHOMY HCYHCICHHIO.

Kpatkoe conepxaHue 1 3Tarnbl pacueTHO-Tpapuueckoi paboThI:
Ilepguviti sman:
MeTo1pl MHTErprUpOBaHus. BeruncieHne HeonpeaeIeHHbIX HHTETPAJIOB.
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Bmopou sman:

[TpunoskeHust onpeeieHHbIX HHTETpalioB. MccenoBanne CX0QuMOCTH HECOOCTBEHHBIX

HMHTETPAJIOB.
KomniekT 3amannii
AJIs1 BBINIOJTHEHHUsI pacdeTHO-rpapuyeckux pador (PI'P)
o pucuummiae «MareMaTu4yecKui aHaJIu3»

Teopus npenesnoB u AudpPepenuuposanue GyHKIMU OHOM NepeMEeHHOM

1. Haittu npenensl:

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

" (Ln) —(2-n)’ >e n+54n

7’

. 2n*+3 " _ 3n+l
!'ﬂ(anH] Iimn(\/n2+1—n) Iim(n 10) .

, n—o , n-oe\ N+l
I 2x? +11x +15 i 4x?
im—————— im—;
x—>-3 X+3 ) x-0 §in“ 3X .
2n+1 _ 5n—1 i Sln 3X
R Sa— lim . _ ctg7x
R 07 g’ Jim (1-3x)
0, Xx<—rx
y=<sinx, —z<x<0
7, X=0

2. UccnenoBath Ha HEMIPEPHIBHOCTD U BBIMOJIHUTD YEPTEK:

3. Haiiti mpou3BoIHYIO (DYHKITAHU:

2(3x3 +4x% —Xx— 2)

= 1541+ x " y=Inarcsiny1-e*.
3t*+1
X=—,
3t
=arct M y:sin E+t
y_ g \/E ' 3 '
cos6Xx , 1 .
= =arctg" ——=+sinIn2
Y= 3sin(12x +1) ymarelg =g reininex
JIx
=arctg® In—— _
y J X+2 y_(&)

3
sin(x—2y)+x—:7x .
y x=e"'cost, Yy =€ Cost
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4. CocTtaBuUTh ypaBHEHHs KacaTeJIbHOW M HOPMaJM K JaHHOW KPHBOW B TOuke ¢ abciuccoit

y=x2+8/x-32, x,=4.

5. [IpoBecTr MOJTHOE UCCIIEOBAHUE U IOCTPOUTD TpaduK

X -

(I)yHKIIHH HECKOJBbKHUX IMEPEMECHHBIX

, X +3y
1. Haiitu yacTHbIE IPOU3BOAHBIE BTOPOTO MOPAIKA, YOSIUTHCS, UTO Zyy = Zyx : Xy
2
2. Haitru rpaguent ¢pynxunn 2= (X Y) B rouxe Mo (%, o) ; \/_ M, (4.6)
3. UccnenoBaTh Ha skcTpeMyM QyHKnuio £ = X2 —X+Yy?+2y
HNuTerpuposanue
BbIYHC/IMTE HEONpeae/IeHHbIe HHTErpajibl
| dx
e X
2(x+\/;, [x-27dx j(x+1)e dx’ [xcos3xdx  [e*cosxdx
f dx I dx J' x+18 dx X+1 jsin3xdx
x> —6x+18, ~Xx*+6x+5, (X=6)(x+2) | xX*+3 , “cos’x
BBIYNCJAUTH ONpeIe/IeHHbIe HHTerPajbl
Tasintxcosoe [ 2 foenen K
SIn~ X COS XaX X—=1)e ax
0 , 0v1+3X, o ) 1X 7+Inx
8 dx 2 1+x* +odx 1x2 + 2X
LS Y A S, L
[z, CGaee®™ ieesr,  a

Boox 2 wo ¢ odx
[ ———dx Va4 —x2dx 3sin® xcos xdx —_—
o J1+x® g ) '([ £\/1+ 33X

’

e3

dx
Jl.x\/7+lnx )

Heco0cTBeHHBIC HHTErPAJIbI

j(x—l)exdx

1. yKa)KI/ITe, KaKOM U3 HeCOOCTBEHHBIX HWHTCI'PAJIOB ABJIACTCA CXOAAIIUMCA

Tx/;dx, ojcx‘3dx, T\/Fdx
1 1 1 .
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©  dx

2
2. BBIUHMCIMTE MHTETPAII, YCTAHOBUTH €r0 CXOAUMOCTD MIIH PACXOAUMOCTD — 14 X

0
[ In xdx
3. BeluucauTh HHTCIrpajl, YCTAHOBUTDL €TI0 CXOAUMOCTD UJIM paACXOANUMOCTL 1

a dx

4. BelunciuTh HECOOCTBEHHBIN UHTETpall 0 \/; , YCTAaHOBUTB €TI0 CXOAUMOCTH MJIH
pacxoIuMOCTb.
1
dx

X2

5. BeruncnuTth HeCOOCTBEHHBIN UHTErpai -1 ©* |, yCTAHOBUTD €r0 CXOJUMOCTb WIIH
PacxoIMMOCTb.

T odx

2
6. Beruncauts HHTCrpajl, YCTAHOBUTDH €0 CXOJUMOCTDb HJIM paCXO0ANUMOCTb —aol+ X
0

I In xdx
7. BI)I'-II/ICJ'II/ITI) I/IHTeraJ'I, y()TaHOBI/ITI) €ro CXoanMoOCThb HUJIN paCXOJII/IMOCTI) 1

1
dx
. x2
8. BI)I'-II/ICJ'II/ITI) HCCO6CTB€HHBII/I I/IHTeraJI -1 , yCTaHOBI/ITB €ro CXOoauMOCTh UJIIN

PacxoaUMOCTb.
KpatHblie nHTErpajibI

1. 3MeHuTh NOpAI0K UHTErPUPOBAHUA B IBOMHOM HUHTErpase

6—X 2-y

idx [ f0x y)dy jdy [ £0x y)dx

a. 2X s b Jy

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

3. Beruucants

jj(lezyz +16x°y* ) dxdy;
D

D: x=1 y=x? y=-vX.
4. BelynciauTe

(ij)(xz + y)dxdy,

D — MHO’XKECTBO TOUYEK IVIOCKOCTH, OI'PaHUYCHHOC JIMHUAMUA

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

5. Haiitu nioma e GUrypsl, OrpaHH4eHHON JaHHBIMU JTUHUSIMU

y=3/x, y=4e*, y=3, y=4.
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— y?2 —
6. Haiiu omans Urypsl, orpaHndeHHoN uamsamu Y =X | Y =—X+2

8. Haiitu 00beM Teta, mostydeHHoro BpamienueM Bokpyr ocu OY  purypbl, orpannueHHoi

JTUHUSMHA y:X3, y=1 x=0,

9. HaiiTn 00beM Tena, moJTydeHHoro BpamenneM Bokpyr ocu OX durypsl, orpanudaenHoi
2 2 _y

muaMsIME Y =X, Y =X,

KonTposbHbie padoThl (IpUMeEpbI)

BapuaHTt

1. NMocTpouTs rpadmk: Y =3C0S2X

2. Hai'tn npegensl:

2 2
|im(5_”)2+(5+”)2 Iiml—cost lim x2—x?—x-2
1) n_>°°(5—n — +Nn 2) x—0 eZX2 _l 3) X2 X3—2X2+X—2
1
jim VX =X “m(kggggﬁyz im(x - X2l
4) 2 In(x—1) 5) *>0\ 1+xcosx ) g l'ﬂl(x‘ X _X+1)

-X, X<0
y=.x*0<x<2
3, X>2

3. Uccneposatb Ha HEeNpPepbIBHOCTb U BbINMOJ/IHUTb HEPTEXK:

BapuaHTt

!
1. Haitn nponsBogHyto Yx:

Jx
=arctg®In—— _
2’ 42 6) Y~

(V)

B) y r) x=e"'cost, y =€’ cost

. [1 1 J
lim| =—
2. Hantn 27\ X arctgx

3. MpoBecTn NoaAHoe UccnefoBaHUe U NOCTPOUTb rpaduk X"

Bapuanr.
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au

Nel. BolunciuTh NpOU3BOIHYIO IO HAIIPABJIEHUIO OS u Haiitn MOJyJIb BEKTOpA I'pajueHTa s

X 3
U=2Xy+—+12
byHKIIN \/y B TOYKE A(6;9; 1) B HaIlIpaBJIE€HUHU, COCTABIIAIOIIEM C OCSIMU

3 6 T
CoOSax=—, COSf ==, y<—
KOOPJMHAT YIJIbI I 7 2.

_ 2
Ne2. MccnenoBars Ha 9KCTpeMyM (DyHKLIHIO z=xy(l-4x" -4y) -5 .

dz
NQ3_2=In(y—x4), X=+/sint, y=coSt iy dt

Bapuanr

Boiuucanume:

16 dx 2
I I 2x + 1 -In xdx
1. 9 ‘/; -2 . 2. 1 .
3x? -4 sin® 3x J'de
I . dx. I ——dx. \/72 .
3.7 x? +4x 4.7 cos’ 3x 5. V4-2x-x
1. BbIYMCIUTG UHTErPAIIBL:
+00 e =y
[ xe ==
1 dx . e X° Inx )
N306pasunTb 061aCTb UHTErPUPOBAHUA U U3MEHWUTb NMOPALOK UHTErPUPOBAHUA B MOBTOPHOM UHTerpase
V25— —x?

j dx j F(x;p)dy.

BbluncanTb naowans ourypbl, OrpaHUYEHHOM AMHUAMM
2
y=2-x", y=x.
BapuaHT 3aaHunii TPEHMPOBOYHOrO TecTa.

3apgaum

arccth_ Cdy—2
luacte 1. Y =sinInx, y',y"=? 7. 3 y=3x"+xe",%=2[1x=0,1 0y-?

!
4. HaliTu Nnpon3BOAHYIO Yx:
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y =2 Sin4 X__3 arctg7x
a) \ X 6) Y=X

[led +X =C0S3X

B) X r) X=cost+sint, ¥ =sint—tcost

2
5. iccnepoBaThb Ha aKCTPEMYM f (X) - (X_3) (X _5) )

€
6. HaliT HTEpBanbl MOHOTOHHOCTH - X .
x3
7. Halitn Hanbonbluee, HAaMMeHbLLee 3HaYeHne GyHKLMM 3 Ha oTpe3Ke i
2 X= L
8. MocTpounTb KacaTesbHYto K rpadpuKy GyHKUMM f (X) = 3arccos x B TOUKe 2
2yacTtb 9. Halitn npegensl:
2 2
n) —(2+n
Iim( . ( > tg2x lim X*+2x-3 lim 19°%
n—oo _ _ - e— T
1) (2+n) —(1-n) 2)0e? —1  3) x>3x*4+5x*+6X 4) 2 tg3x
3 yactb
0, x<-rx
y=<sinx, —z<x<0
10. UccnepoBaTb Ha HENPEPBIBHOCTb M BbINOIHUTD YEPTENK: 7, x20
3
X
f (X) =2
11. NpoBecT NoaHOE NccneaoBaHUE N NOCTPOUTL rPaduK X -4,
KonTposbHbIe padoThl (MpUMepbI)
BapuaHTt
1. MocTpouTs rpadmk: Y =3C€0S2X
2. Hantn npegensi:
(5—n)2+(5+n)2 s 2
lim - - Iiml—cost lim =X —x—2
now (5 _ _ W
1) (5-n)"—(5+n) 2)%0 e ~1 3) 2 X° = 2X* + X —2
x> —x-1 1 2 =
J— —_ 2
a) X—2 |n(X_1) 5) x50\ 14 X COS X 6) )l(l_l;g X—4 X" —x+1
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X, X<0

y=.x* 0<x<2

) 3, x>2
3. WccnepoBaTb Ha HEMPEPLIBHOCTb M BbINOAHUTD YepTeX:
BapuaHTt
!
1. HainTn npoussogHyto Yx:
3 VX
y =arctg® In—— :( x)
a) X+ 2 6) 7 Vx
X3
sin(x—2y)+—=7x .
B) y r) Xx=e'cost, y=¢€ cost
. 1 1
lim| ——
2. Haitn *>7\ X arctgx
1
f(x)=x*+=
3. NpoBecTn NoNHOe Uccneo0BaHMe U NOCTPOUTL rpaduK X",
Bapmuanr.

au

Nel. BeruniciiuTh TpOU3BOIHYIO MO HAITPABJICHUIO OS u Haiitu MOJTyJIb BEKTOpA TPAUEHTA JIJIs

X 3
U=2Xy+—+12
q)YHKHI/II/I \/y B TOYKEC A(6’9’ 1) B HAITpaBJICHHUH, COCTABJIAIOIIEM C OCAMUA

3 6 T
CoOSax=—, COSf ==, y<—
KOOpAUHAT YI'JIbI 7 7 2 .

z=Xxy(Ll-4x* —4y)-5

No2. WccnenoBarh Ha SKCTpEMYM (YHKITHIO

dz
Ne3. z:ln(y—x“), X =/sint, y:COSt. Haiitu a

Bapuant

Boiuucnumbo:

[ [
2x+1)-In xdx
9\/;_2. 2.'!‘ .
2x -1

3x?—4 sin® 3x dx.
3.'[x2+4xdx' 4.Ic0s23xdx' 5.IV4—2x—x2




1. BbIYKCIUTD UHTETPAJIBL:

+o0 +00
2 dx
Jxe ==
1 dx > X-+/Inx
MN306pa3mnTb 061aCTb MHTErPUPOBAHUA U U3MEHUTL NOPALOK MHTErPUPOBAHUA B MOBTOPHOM UHTErpane
V25-x2

de [ £ yydy.

BolumcanTb naowanb ¢Gurypbl, OrpaHUYEHHOM JIMHUAMM

2
y=2-x", y=x.
BapuvaHT 3a4aHuii TPEHMPOBOYHOrO TecTa.

3apaum

3
_ arcctgd/x Cdy—2
X

luacte 1. Y =sinInx, y',y"=? 2. 3 y=3x"+xe",%=2[1x=0,1, 0y-?

!
4. HanT nponsBoaHyto Yx:

y =2 Sin4 X__3 arctg7x
a) V X 6) Y=X

Y +X = C0S3X

) X r) X=cost+sint, Yy =sint—tcost

2
5. MccnepoBaTh Ha SKCTPEMYM f (X) - (X_B) (X _5) .

€
6. HaliT HTepBanbl MOHOTOHHOCTU - X .
X3
7. HainTn Hanbonbluee, HaMMeHbLIee 3HaYeHNe GYHKLUMK 3 Ha oTpeskKe it
2 X= L
8. MocTpouTb KacaTenbHyto K rpadpury dyHKUmm f (X) = 3arccos x B TOYKeE 2
2yactb 9. Hantn npegentl:
. (3+n)’=(2+n)’ 2 tg5X
lim - : lim tg2x i X +2Xx-3 Iim—3
n—w _(1_ = - 5 - i
1) (2+n) -(1-n) 2)0e” —1  3) o3x3+5x2+6Xx 4) 2 tgsx
3 yactb
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0, Xx<—rx
y=<sinx, —z<x<0

>
10. UccnepoBaTb Ha HENPEPbLIBHOCTb U BbINONHUTL YepTeXK: 7, x20

2
11. NMpoBecTn NoJIHOE Ucciea0BaHUEe U NOCTPOUTb rpaduK X =4,

Kpurtepun ouenku:

- OLICHKA «3a4TE€HO» BBICTABJISAETCS CTYIEHTY, €CJIU OH PETYISPHO B TEUEHHE CEMECTPA IIPEACTABIISLI
peuieHus 3a7ad, BBINOJIHWI TOJHOCTBIO BCE 3aJaHMs M HUX 3alUTHI, OTBETUB HAa BOIPOCHI
MIpEnoaaBaTes;

- OLIEHKA «HE 3a4T€HO» BBICTABIIACTCA CTYACHTY, €CIM OH HEPEryJsIpHO B TEUYECHHUE CeMecTpa
MIPEJICTaBIsUl PEIICHUs 3a/1ad, BBINOJHWI 3aJaHHs HE IMOJHOCTBIO MM BOOOIIE HE MPEICTaBIISI
paboTel Ha TPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCHI
IIpenoaaBaTes.

21.]'[5[ MMPOBCACHUA TCKYHICIO KOHTPOJIA 3HAHUH CTYACHTOB B AUCTAHIIMOHHOM q)opMaTe B
paspaboTaHHbIX Kadeapoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IIPOOHbIE)
TECTHI.

3.2. [IpoMexkyTOUYHAS aTTECTAUSA

[TpomexxyTouHas arTectamus - (3K3aMeH) IMTPOBOJIUTCS MO OMJIeTaM B YCTHOM (opMe.
Bpewmst 115t moAroTOBKM OTBETA HA BOIPOCHI HE OoJiee 45 MuH.

buner BkiItoyaeT TeOpeTUUECKU BOMIPOC U 3a7a4H.

KoMIiekTrl 5K3aMeHallMOHHBIX OMJIETOB XpaHsTcs Ha Kadenpe «MaremaTukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

KommuiekT Bonpocon

0 IUuciHIInHae «MaTreMaTH4YecKui aHaJIu3»

JAnddepennuanbruoe ncunciaenne QyHKIUA OTHOM MepeMeHHOM

[TonsiTue nepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KiIacCU(UKaUs QYHKIHIA.

Omnpenenenre U TUIBI YUCIOBON NOCIEN0BATEIBHOCTH.

IIpenen YHCIIOBOM IIOCJIEZI0BATEIBHOCTH. Apudpmerrnueckue omnepanuu Haj

IIOCJIEOBATEIBbHOCTSAMH.

5. VYcnoBus cyliecTBOBaHMs KOHEYHOT'O MpeJieNia YNCIIOBOM MOCe10BaTeNIbHOCTH (TeopeMbl Komn

u Beilepmrpacca).

Bropoi 3aMeuaTenbHbli Ipeaet.

7. Ilpenen pynkuuu. Onpenenenus. 'eoMerpruyeckas HHTEpHpeTaLns MOHITHS MTpeiesa PyHKIHH.
CBolicTBa IpEIENIOB.

8. beckoneuno manbie, 66CKOHEYHO OOMbIINe (PYHKITUU.

9. [IlepBblil 3amMeyaTenbHbIHN Mpeel.

10. beckoHeyHO Masble BEIMYUHBI. JKBHUBAJEHTHbIE OECKOHEYHO MaJlble M UX UCIOJIb30BaHUE MPU

BBIUMCIIEHUH TIpeJiesioB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

el NS =

o
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11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

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

ocokrwnE

© o~

ocoarwdE

HenpepbiBHOCTP (QyHKIIMM B TOYKE W Ha mpoMexyTke. OIHOCTOPOHHHME TpEAebl.
Knaccugukamus Touek paspbiBa rpaduka.

CoiicTBa (hyHKIMH, HEMIPEPBIBHBIX HA OTpe3ke (Teopembl Beiepmrpacca, bonbuano — Komm).
[IpousBoanas. I'eomerpuyeckuii u puzndeckuii CMbICT pou3BoaHON. KacatenbHast 1 HOpMalb
K TUIOCKOM KpHUBOM.

Tabnuia mpou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

CBs3b MKy CYIIECTBOBAHHEM ITPOU3BOJIHON (PYHKIIUH B TOUYKE M HETIPEPHIBHOCTHIO (DYHKITHH
B TOM K€ TOYKE.

[IponsBoaHast CyMMBI, TPOU3BEACHNUS, YaCTHOTO. [Ipon3BOIHAS CTIOKHOM M 0OpaTHON (QYHKITHIA.
[IpousBoiHas napaMeTpUUecKy 3aJaHHONW (PyHKIIUY.

[IpounsBoaHast GyHKINH, 3aJaHHON HESBHO.

HuddepenunpoBanue cI0KHOM MOKa3aTeTbHON QYHKIUH.

Huddepenunpyemocts. Juddepenunan. 'eomerpuueckuii cMbicn quddepernnana.
[IpousBoHbIe U AU PepeHIInaIbl BEICIINX MOPSIKOB.

OcHoBHble TeopeMbl auddepeHnmanbHoro ucuuciaenus (reopema depma, teopema Pous,
teopeMa Jlarpanxa, Teopema Kormm).

[IpaBuio Jlonmumrans.

Mtuorounen Telnopa u ero coiictBa. @opmysna Teitnopa. Ocratounsiit uieH Gopmynsl Teitnopa
B (popme Jlarpanxka u Ileano.

AcumnToThl rpaduka GyHKIHH.

OxctpemyM. HeoOxommumoe ycioBue sKCTpeMyMma.

JlocTtaTouHble yCIOBUS SKCTPEMYyMA.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUs) QYHKITHH.

Haubonpiiee n HauMeHblllee 3Ha4eHHs PYHKIIUU Ha OTpE3Ke.

BeInykinocTh, BOTHYTOCTb, TOUKA Neperunda. JlocraTouyHoe ycioBre BOTHYTOCTH (BBIITYKIOCTH).
Heo6xomumoe ycnoue Toukn neperuoda. Jfoctatounoe ycinoue neperuoa.

OO6mrast cxeMa MoCTPOCHUS M UCClIeJoOBaHUs rpaduka PyHKITHH.

DOYHKUMU HECKOJBbKHUX MepeMeHHbIX

Omnpenenenre U TeOMETPUYECKUI CMBICT PYHKIMU ABYX MEPEMEHHBIX.

Jluauu ypoBHS (QYHKIIUH JIBYX EPEMEHHBIX.

YacTtHble MPOU3BOAHBIE PYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUIN CMBICT
OYHKIMY HECKOJIbKUX MTEPEMEHHBIX, MTOHITHE MOJIHOTO Auddepeniuaa.
HuddepeHurpoBaHue CI0KHBIX PYHKINUNA HECKOIBKUX MEPEMEHHBIX.

[Ipou3BoiHbIE BHICIIUX MOPSAKOB PYHKIUN HECKOJIBKUX NepeMeHHbIX. CMenIaHHbIe
npousBoaubie. Teopema IlIBapua.

[IpousBoHas (yHKIIMHU HECKOJIBKUX MEPEMEHHBIX 110 HAPaBICHHIO.

[IpousBoiHas 1O HAMIPABJICHUIO U TPAAMEHT CKAJISPHOTO MOJIS.

DkcTpeMyM (DYHKIMU HECKOJIBKUX MEPEMEHHBIX.

. H€O6XOI[I/IMOC 1 JOCTATOYHOC YCIIOBUA DKCTPEMYyMa (I)YHKLII/II/I ABYX IICPECMCHHBIX.

HHTerpanbHoe ucyucjieHue

IlepBooOpa3Has, HeonpeaeaeHHbIH nHTerpai. Tabnauiia OCHOBHBIX HHTETPAJIOB.
3aMeHa [IEPEMEHHOM ¥ NHTErPUPOBAHKE 110 YaCTAM B HEOIPEJAECIIEHHOM HHTErpajle.
WHTerpupoBanue ¢ MOMOIIBIO OJBEIEHU 10 3HaK Auddepenuana.
WHTerpupoBanue paroHaIbHBIX JpOOei.

WHTerpupoBanne no 4acTsaM U 3aMEHa IEPEMEHHON B OIIPEJIEIIEHHOM MHTErpaJIe.
WHTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIUI, OCHOBHBIE IPUEMBI.
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7. WHTerpupoBaHue UPPALUOHATBHBIX (QYHKIUH.

8. YHuBepcanbHas TPUTOHOMETPUYECKasi IOCTAHOBKA.

9. OmpeneneHHslit HHTErpal u ero cBoiictBa. Popmysna Hetorona — JleitOnuma.

10. [TpunoxeHus ONpeIeNIeHHOT0 HHTETpaja K PEICHUI0 TeOMETPUUECKUX U (PHU3UUECKUX 3ajay.

11. Beruuciienue miomaaei ¢ moMoIbIO ONPEEIICHHOTO HHTETpaa.

12. BeruuciieHue 1ioniaay 1 JJIUHBI KPUBOM, 3aJAaHHON ypaBHEHUSIMHU B TTapaMeTPUIECKO Gopme.

13. Beruucenue miomaam KpUuBOJIMHEHHOTO CEKTOPa B MOJIAPHBIX KOOPAWHATAX.

14. Beluucnenue miowmaze B MPSAMOYTOJIBHBIX M TOJSPHBIX KOOPAMHATaX C IOMOIIbIO
OIIPENIETICHHOTO UHTErpasa.

15. Beruuciienue JUIMHBI IyTH € TIOMOIIBIO ONPECIICHHOTO0 HHTETpaa.

16. Beruncienue JUIMHBI JyT'd KPUBOM, 33JaHHOM MapaMeTPUIECKH.

17. Beruucnenue oobemMa Tena BpaleHust ¢ TOMOLIBIO ONPEAETICHHOTO HHTETpaa.

18. Beruuciienue miomnaiy moBEpXHOCTH TeJIa BPALICHUSI.

19. HecoOGcTBEHHBIE MHTETPAJIBI TIEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacX0JIUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBeHHBIE HHTETPAIIBI OT Pa3PBIBHBIX (PYHKITHIA.

TunoBbie BapuaHThI O0UJIETOB
no mucrumrae «MaTeMaTHUecKnil aHAJINU3»

MMHUCTEPCTBO OBPASOBAHUS U HAYKU POCCUCKOM ®EJEPALINU
OEJNEPAJIBHOE NOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJAEHUWE BBICHIETI'O OBPA3SOBAHU A
«MOCKOBCKHUM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)

®dakynbTeT 0a30BBIX KOMIICTCHIIHH, Kadenpa «MaremaTtuka

Juciunnuaa «MarteMaTuyecKui aHalln3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3Hasi, HeomnpeaeaeHHbIH nHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.

J‘ dx
. 4/ I
2. BpHCIUTH HEONIPEACICHHBIN HHTETPAJ S—X++/0-X,

Haiitu rpaguent dyukmmn 2= YVXY g rouxke M, (L4)
4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX HHTEIPAJIOB SIBJISIETCS CXOMAIMMCS

T\/;dx, Tx’3dx, T\/;dx
1 1 1 .

w

5. HaiiauTe 5KCTpEeMYMBI U TOUKH nepernda GyHkuuu Y = (x-De™*,

YTBepxkaeHo Ha 3aceqanuu kadenpsl MatemMaTuku «_03» 05 2023 r., mpotokos Ne 10

W.o. 3aB. kadenpoii H.B. BacunneBa / /

MUHUCTEPCTBO HAYKMU U BBICILIET'O OBPA3SOBAHMS POCCUNCKON ®EEPALIMU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE
VUYPEXJEHUE BBICILIETO OBPASOBAHU S
«MOCKOBCKHH NOJUTEXHUYECKUHN YHUBEPCUTET»
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(MOCKOBCKHWH MMOJIMTEX)
@akynbreT 0a30BBIX KOMIIETCHIIUH, kagenpa «MaremaTuka»
Oo6pazoBarenpHas nporpamma 15.03.03 «IIpuknamHas MexaHUKa»
Kypc 1, cemectp 2

IK3aMeHALMOHHBII onsteT No 1

1. HecobGcTBeHHbIE MHTETpAIbl IEPBOrO U BTOPOro TUNa. [IOHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTETrpaJa.

t 2t?
o o X = _—, y =
2. Haiita mpon3BoaHy0 (pyHKIMH, 33JaHHOM MTapaMeTpUIEeCKU 1+t 1483,

_ vl 2
3. HccnenoBats Ha sketpeMyM dynkmuio 2= X —X+ Y +2Y,

7.6
[3sin? xcos xdx
4. BpIUKCIUTH ONIPENIECTCHHBIN HUHTErpal 0

5. Haiitu 06beM Tena, oydeHHoro BpamenneM Bokpyr ocu OX purypsl, orpannuenHoi

3
maams Y =X, Y=1 x=0,
YTBepxkaeHo Ha 3aceqannn Kadeapsl MaTeMaTHKu «_03» 05 2023 r., mpotokos Ne 10

W.o. 3aB. kadeapoii H.B. BacunbeBa / /

Jlj1g mpoBeieHNS TPOMEKYTOYHOTO KOHTPOJISl 3HAHU M CTYJEHTOB B AUCTaHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoit «MaTeMaTrkay OHJIANH-KypcaX UMEIOTCSI HUTOTOBBIE TECTHI.
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