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1.  Hexau, 327241 ¥ IJIAaHUPYeMble pPe3yJbTaThl 00y4eHHS 110
AUCHHUIIMHE

K ocHOBHBIM yenim OCBOEHHS IUCHMIUIMHBI «MaTeMaTHUYeCKUl aHaiu3» CIEAYeT
OTHECTH:

- BOCITUTaHHE Y CTYJCHTOB OOIICH MaTeMaTH4YeCKON KYJIbTYPHI;

- TmpuOOpeTeHUe CTYACHTAMH IIMPOKOTO Kpyra MaTeMaTHYeCKHUX 3HAHUH, YMEHUH H
HaBBLIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY W JEAYKTUBHOMY MBIIIJICHUIO
Hapsy C pa3BUTUEM MAaTEMATHYECKON MHTYULINH;

- YMEHHE CTYJCHTAaMH pa3BHUBATh HABBIKM CAMOCTOSTEIBLHOTO H3y4eHHUs Y4eOHOU H
HAay4YHOU JIMTEPATYPbl, COAECPKALIEH MATEMATUYECKUE CBEICHUS U PE3YJIbTATHI;

- TOJrOTOBKY CTYACHTOB K JCSATEIBHOCTH B COOTBETCTBHHM C KBaJU(DUKAIMOHHOU
XapaKTepUCTUKOM OakajliaBpa MO HANpaBICHUIO, B TOM uyucie (HOpMUpPOBaHUE YMEHUU
HCITOJIH30BaTh OCBOCHHBIC MATEMAaTHYECKHUE METO/IbI B TPOPECCUOHATBHOU IEATECILHOCTH.

- TIOATOTOBKY BBICOKOKBAIM(PUIIMPOBAHHBIX KaJApPOB, BOCTPEOOBAHHBIX B YCJIOBHSIX
u(ppoBOl TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH IUPOBOI
SKOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOCHHS AMCUUIUIMHBI «MaTeMaTUuecKuid aHaau3» Clenyer
OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX IOHSTHI, METOAOB, (QOPMHUPYIOUINX OOIIYIO
MaTEeMaTUYECKYIO IMOJATOTOBKY, HEOOXOAUMYIO JIJIsl YCIEIIHOTO PEIICHUs TPUKIIAIHBIX 33]1a4;

- (hopmupoBaHue y cTyaeHTa TpeObyemoro Habopa KOMIETEHIIHH, COOTBETCTBYIOIUX €T0
HAIPABIICHUIO MTOJIIOTOBKU U 00ECIICUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OOyuenne mno aucuuiuinHe «MaTeMaTHUecKuil aHalW3) HampaBlIeHO Ha (QOpMHUpPOBaHUE
y oOyyarommxcs  ClHeAyrommx kommereHiuid B coorBerctBuun ¢ OI'OC  15.03.01
«ManmHOCTpoeHHEY, YTBEPKIEHHBIM NpukazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Ko u HauMeHOBaHue KOMIIETEHIUI Nuaukaropsl 10cTHKEHUSA
KOMIIETeHIIUH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE €CTECTBEHHOHAY4YHbIE U OOIIEUH)KEHEPHbIE
3HaHMSI, METOJIbl MATEMAaTUUYECKOI0 aHAJIN3a U | 3HAHUS, METO/Ibl MAaTEMAaTUYECKOT0 aHaJIn3a U
MOJIEIMPOBAHUS B TPO(eCCHOHATbHON MOJIETIMPOBAHUS IIPU PELLIECHUU
JeSITEIIbHOCTH; npodeccnoHaNbHbIX 3a1a4

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKU
WCIOJIb30BAHUS 3HAHUN (DU3HUKH U
MaTEeMaTHKH JIJISl pEIICHUs 3a/1a9
TEOPETHUECKOT'O

2. MecTO TMCUMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JuctunimHa OTHOCHTCS K o0s3aTenbHOM wactu Onmoka bl: Moayns «Martematnueckue u
€CTECTBEHHO-HAYYHBIE JUCIUILIHHBDY.
Jucuumninza 6azupyercs Ha cienyomueil, IpoiAeHHON AUCIUITTHE:

- TMHEeWHas anreopa.
Jucuunnmza «MareMaTH4eCKUi aHan3» JIOTUYECKH CBSI3aHa C MOCIEAYIOIIUMU JUCIUIUTMHAMH
B obazamenvrou wvacmu:



- husuka;

- nudepeHmanbHbIe YpaBHEHUS;

- TEOpETUYECKasi MEXaHUKA;

- TEXHOJIOTWYECCKHI WHXMUHUPHUHT IMPOILECCOB OOpaOOTKH JTABICHUEM C NMPUMEHEHUEM
CAE- cucrem;

- CONPOTHUBJICHUE MAaTEPUAIIOB;

- TeopHsi 00pabOTKH MaTEpUAJIOB JIaBJICHUEM;

- OCHOBBI PEUICHUS WH)KCHEPHBIX 3a/1a4 B 00pa0OTKE JaBICHHEM;

- OCHOBBI MAaTE€MATHYECKOTO MOJICIIUPOBAHIS TEXHOJIOTUIECKUX MTPOIIECCOB.
B uacmu snexmusHbIX OUCYuniun:

- TEOpHUS U TEXHOJIOTHS MTPOKATKHU;

- OCHOBBI IPOYHOCTH CBAPHBIX COCITUHEHU.

3. CTpykKTypa U coaep:KaHue TUCIUNIUHBI

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTABIISET 4 3a4eTHbIE eIMHUIIBI -144 yaca.

3.1. Buabl y4eOHoii padoThl H TPYA0EMKOCTH

3.1.1. Ounas ¢popma odyueHust

n/n Buj yueOHoi1 padoThI Kol?;‘;iﬂm Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B ToM uucne:
Jlexuyn 18 18
1.
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS o4 o4
2 JlaGoparopHble 3aHATHS - -
> CamocrosiTeibHas padora 72 72
IIpoMeskyTOoUHast aTTeCTALUSA
3K3aMEH D C)
HTroro 144 144

3.2. TemaTnyeckuii NJjiaH U3y4eHUs TUCHUNIMHBI

Pazmemnién B nmprmiioxkenuu 1 k pabodeil mporpaMmme.

3.3. Copepxanue pa3aejoB IUCHUIIMHBI

BBeaenue

[Ipeamer, 3agaun u conepxkanue TUCHUTUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIAHEI.
CtpyKTypa Kypca, €ro MeCcTO M poJib B TIOJITOTOBKE OaKkanaBpa, CBSI3b C IPYTUMHU TUCITUTIITHHAMMU.



Paznen 1. Iudpepennuanbaoe ncunciaenne GQyHKUMi 01HON nmepeMeHHOI

Tema 1. YucnoBas nocnenoBareabHOCTh. [Ipeaen yncioBoi mociaeaoBaTEIbHOCTA U €r0
cpoiictBa. @ynkuus. [locrpoenue rpadpukoB ¢pynkuuit. [Ipenen ¢pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBsiii 1 BTopoii 3aMedarensHbie npezesbl. CpaBHeHHEe 0ECKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIC OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepbIBHOCTH (DYHKIIMI B TOUKE U HA IPOMEXYTKe, TOUkH pa3pbiBa G yHKIIHH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KIACCUPUKALIHSL.

Tema 3. [IpousBognas pynkmuu. ['eomerpruyeckuii 1 GU3NIECKUN CMBICT TPOU3BOTHOM.
[TpaBuna quddepeHnupoBanmst ¥ GOPMYIIbI BEIYHCICHUS TPOU3BOHBIX. Ta0mIia mporu3BOTHBIX
OCHOBHBIX JJIEMEHTapHbIX (QYHKIUI. Bbluncnenne mnpous3BOAHBIX (QYHKIMM, 3aJaHHBIX
Pa3IMYHBIM 00pa3oM.

Huddepenuman. [IpousBoaubie u auddepeHuansl BRICIMX TOpsaakoB. [IpubimkeHHbie
BBIUMCIICHHSI C TTOMOIIBIO TP PEPEHIINATOB.

Tema 4. IlpaBuno Jlonutans. dopmyna Teisiopa. PackpbiTue HeonpeneaeHHOCTEH
pasnuuyHOro THMA. Pa3nokeHne OCHOBHBIX AJIeMEHTapHbIX (yHKIUA mo ¢opmyne Teiinopa.
[TpubnmkeHHbIe BBIYUCIEHUS ¢ moMoIbio Gpopmyssl Teitnopa.

Tema 5. OcHoBHble TeopemMbl TUGDHEPCHINATBLHOTO WMCUUCICHUS. MOHOTOHHOCTH
byHkMHM, 3KcTpeMymbl HeoOxonumMble M JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIBHOTO
skcTpemyMma. HccnenoBanme BwImykioctd rpaduka (ynkmun. Toukm mnepermda rpaduka
GbyHKIHH.

OOmast cxema uccienoBanus (GyHKIMKA U TOCTpoeHus ee rpaduka. CBoiicTBa GyHKINH,
HENpPEepBIBHBIX Ha oTpe3ke. Hauborbiee u HanMeHblee 3Ha4eHus (QyHKIUU Ha OTPE3Ke.

Paspnen 2. lu¢ppepenuunaibHoe ucunciaeHne GyHKIUil HECKOJIbKUX MepeMeHHbIX

Tema 1. DyHKIIUU HECKOJIBKUX NIEPEMEHHBIX. JINHUU U MOBEPXHOCTH YpOBHs. YacTHbIE
npousBojHsble. [Tonnelii auddepennunan. I[IponsBoaHble CI0XHON QYHKIIMH HECKOIbKUX
IepeMeEH-

HbIX. YacTHbIE TPOM3BOAHBIE U MU depeHInasl Beicunx nopsakos. Teopema [Bapua.

Tema 2. [IpousBosnnas no Hanpasienuto. I'paauent. KacarensHas k kpuBoil. KacatenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teitiopa. DkcTpeMyM (YHKIUU HECKOJIBKHX
nepeMeHHbIX. Heo0Xoqumble 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMa.

Pa3nen 3. UHTerpajibHoe ncUncjieHue

Tema 1. IlepBooOpasnas. Teopema cyliecTBOBaHUS HEONPEIEICHHOIO HWHTErpaa.
HeonpeneneHHslit HHTErpa u ero cBoMcTBa. Taliauila HHTETPaIoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHK1MI. MeTo1 HenocpeICTBEHHOTO MHTETPUPOBAHMSL.

Meroasl HMHTETpUPOBAHMS C IIOMOIIBIO 3aMEHBI IEPEMEHHOM, IOABEACHUEM IIOJ 3HAK
muddepennmana. Meron HHTETPUPOBAHUS IO YaCTSM.

WHTerpupoBaHe paltoHAIbHBIX Apo0ei, NHTErpUPOBaHUE HEKOTOPHIX BUI0B UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3amaum, npuUBOAAIINE K MOHATHIO ONPEAECIEHHOr0 MHTerpana. OnpeneneHHbIn
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTH. MHTErpan C NEepeMEHHBIM MpEAEIIoM
unterpupoBanus. @opmyna Heiotona — JleitOHuna. 3ameHa NMEepeMEHHOW B OIpeNelIeHHOM
WHTErpae.

[IpuiiokeHns OIPENEIeHHOIO0 HHTErpana B TE€OMETPUHM U MEXaHHUKE (BBIUMCIIEHHE
rioniaiel IIOCKUX QUryp, AJMHBI KpUBOH, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpajbl MEPBOrO M BTOPOro poja (Mo OeCKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (PYHKIMNA HA KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npUBOJAIINE K KPAaTHBIM UHTErpajiaM. J|BOMHONW U TPOWHOM UHTETPaIbL,
uX cBOMCTBA. [IpaBuia BIYMCIEHUS ABOMHBIX UHTETPAJIOB.



3.4. TemaTnka NpaKTHYECKHUX 3aHATHI 0 TUCHUIJINHE
«MareMaTHYeCKHH aHAJIN3»

3.4.1. Ounas ¢popma o0yueHust

Ne Tema 3ansaTus

n/n

1 Paznen 1. DieMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.

Yucnosass mnocienoBareabHOCTh. IIpenen 4ucinoBoM 1OCIIENOBAaTENBHOCTH U €T0
cBoiictBa. [IpaBmia npenensHoro nepexona. ®yukmus. [Ipenen dynkuuu. Teopembl o
npenenax Gyakiuu. IlepBeiii U BTOpOil 3aMedaTenbHbIe MPeIeIbl.

2 CpaBHeHHEe OECKOHEYHO MaJbIX M OECKOHEUHO OONbIIMX BEIUYHMH. DKBHUBAJICHTHbHIC
0ECKOHEYHO MaJIbIe BEJTMYUHBI.

3 PackpeiTre HeonpeaeneHHOCTe! Pa3InyHOrO TUTIA

4 HenpepbBHOCTh QYHKITHI B TOUKE U Ha TpOMEKyTKe. OTHOCTOpOHHHE TIpeAesbl. Touku
paspsiBa pyHkuuu. [Ipumepsl pemieHus 3agau

S) [MpousBomnas Qynkmun. IlpaBuna muddepenurpoBanuss u QGOpPMyIbl BBIYUCICHUS
npou3BoHBIX. Texuuka auddepeHunpoBanus

6 HuddepenuupoBanue  oOpaTHBIX  (QYHKUWH, (GYHKOWH, 33JaHHBIX  HESBHO,
napaMeTpuuecku, jgorapudmuueckoe nuddepeHippoBanue

7 Huddepenmman. [eomerpuueckuit  cmbicn  auddepenimana. [IpowsBomHble U
muddepeHranbl  BHICIIMX MOPAAKOB. [IpuOmikeHHBIE BBIYMCICHUS C TOMOIIBIO
G hepeHINATIOB.

8 [IpaBuno Jlonurana. @opmyina Teisopa. PackpbiTe HEONPENEIEHHOCTEN Pa3IMYHOTO
tumna. Pa3noxeHusi OCHOBHBIX 3JIEMEHTApHBIX QYHKIMI 1o Gpopmyne MakiiopeHa.

9 [TpubmxeHHbIe BEIYUCIICHUSI C TOMOIIBI0 hopmynbl Teitnopa.

10 | INonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpapukos. [Ipumepsl

11 | [Monnoe uccnenoBanue GyHKIUN U MOcTpoeHue rpagukos. [Ipumeps! (Tpo1omKeHNE)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSM OAHOHN epeMeHHON

12 | Pazgen 2. ®PYHKIMH HECKOJbKHX NepeMeHHbIX. JIMHUM M TOBEPXHOCTH YPOBHSI.
YacTHble Ipou3BoHbIE U AU(depeHIInan nepBoro nopsaKa.

13 | [omuwii muddepenmman. I[IpousBoansie cinoxuol GyHkuuu. [IponsBomHas GyHKINH,
3aJJaHHOI HesBHO. YacTHble MPOW3BOAHBIE M JU((depeHIranbl BbICIINX HOPSIKOB.
Teopema IlIBapua.

14 | IIpousBosaHas no HanpasieHHO. [ paanueHT.

15 | DkcrpemyM (pyHKIIMM HECKOJIBKHUX NepeMeHHbIX. HeoOxoqumble U J0CTaTOUHbIE YCIOBUS
JKCTpEMyMa.

16 | CamocrosiTenbHass paGora Ne 2 Ha ceMuHape mO0 (YHKOHSIM HECKOJIBKHX
nepeMeHHbIX

17 | Pa3nexn 3. UaTerpajbHOe HCUNCIEHUE
[lepBooOpasnas.  HeompenenmeHHplii  WHTETpaT W €ro  CBOWCTBa.  Meron
HENOCPEACTBEHHOTO UHTETPUPOBAHMUSI.

18 | UnTerpupoBanne ¢ TOMOIIBIO 3aMEHBI TEPEMEHHOW, IMOJBEACHUEM O]l 3HAK
muddepennmana. Mero HHTErpUPOBAHUSI 10 YaCTIM

19 | UnTerpupoBanue panMoHAIBHBIX  IpOoO€H, WHTErPUPOBAHHE HEKOTOPHIX BHUJIOB
UppalMOHAIBHBIX (DYHKITHIA

20 | HTerpripOoBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluncieHue ompeneneHHbIX UHTerpajgoB mo ¢opmyine Hprorona-JleiOuuna. 3amena

MIEPEMEHHON ¥ MHTErPUPOBAHKE IO YACTSIM B OIPEJICTICHHOM HHTETpale.
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[IpunoxeHus ONpeNEIEHHOIO MHTErpajla B T€OMETPUM U MEXaHUKE (BBIUMCIICHHUE
TUIOIIAJIeH TUIOCKUX (UTYp, JUTMHBI KPUBOH).

23 | IlpuiokeHUs] ONPENENICHHOTO HMHTEerpajia B TEOMETPUHM U MEXaHHKe (BBIYUCIICHHE
00BEMOB, IIJIONIAICH MOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAJIbI IEPBOTO M BTOPOTO POJIA, X BHIYUCIICHUE.

25 | 3ajaum, MPUBOIAIIME K KpaTHBIM HHTErpajaM. BpIuMcleHHE ABOMHBIX HHTErPAToOB
CBEICHHEM K IOBTOPHBIM. 33/1a4ui HAa U3MEHECHHUE MOPs/IKa HHTETPUPOBAHKS B JBOHHOM
HWHTErpase

26 |T'eomerpuyeckue W (HU3MYECKHE NPWIOKEHHS KPATHBIX HMHTErPajoB, IPUMEpBI
BBIYMCIICHUSA.

27 | KoHTposbHOE TECTHPOBAHKE 110 KYpCY.

4. Y4yeOHo-MeTOAUYecKOe U HH(pOPMALIMOHHOE 00eceyeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 TOCTbI

®I'OC 15.03.01. MammnocTtpoenue. 2021.

AkaneMuyeckuil yueOHbIH IUIaH 110 HanpasiaeHuto nmoarotoBku: 15.03.01 MammuHocTpoeHue.
[Tpoduns: «MamuHbl ¥ TEXHOJIOTUU 00pabOTKM MaTepHaioB naBieHuemM». Dopma oOyueHus:
ouHas. 2024.

Marpunia pacnpenesieHuss KOMIETEHIMH 1o HampaBieHuto noarotoBku 15.03.01
MamuHoctpoerne. Ilpodunp: «MamuHBI W TEXHOJIOTHM 00pabOTKM  MaTepHajoB
naBieHuem». @opmMel 00ydeHus: ouHas. 2024.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctpareruu HaydHO-
TEXHOJIOTHYecKoro pa3Butusi Poccuiickoit @enepanum.

[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxkaenun Ilopsnka mOpuMeHEHUsT OpraHU3alUsSMU,  OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYIO JIeSTENbHOCTD, AIIEKTPOHHOT'O o0OyueHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUN IPU pealin3aliyi 00pa30BaTebHBIX IPOrpaMM».

4.2. OcHoOBHasi IuTEpaTypa

@uxtenromnsll [.M. OcHOBBI MaTeMaTHUYECKOTO aHaNIN3a: Y4eOHUK /7S BY30B, 15-€ u3s.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTeMaTUYECKOT0 aHaIM3a: Y4eOHHK JUIs By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit xypc Matemarmueckoro anamuza. T.1. JIuddepenuuansHoe u
MHTErpajbHOE UCUYHUCIECHUS (YHKIMH OIHOM mepeMeHHOU. Psanpl: YueOHUK [DIeKTpOHHBIH
pecypc]: yueb. - DnektpoH. naH. - MockBa: ®@uzmariut, 2015. - 444 c. [Pexum gocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJHMTebHAs JUTEpaTypa

[Tuckynos H. C. JuddepennmanbHoe U MHTErpabHOE HCUUCIEHHUS JUIS BTy30B. B 2-x
tomax. M.: MuTerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHKH JIJIT TEXHUYECKUX BBICIINX y4eOHBIX 3aBefneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

Kpatkuit xypc BBICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: yuel. - DNeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]


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

4. Bbyrpos f.C., Hukonsckuit C.M. Bricimast maremaTuka: yaeOHHK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucumcieHue (QyHKIUH ONHOW M HECKOJIBKMX NEpeMEHHbIX. Teopus mois:
METOAMYECKHE YKa3aHWsA M BapuUaHTbl pacueTHO-rpaduueckux pador // bogynos M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTnueckuil ananu3. Teopus npenenos U qudQepeHnranbHOe UCUNCIEHUE: OCHOBHBIE
MOJIOKEHUS TEOPHH, METOIMYECKHE YKa3aHUs M BapUAHTHI pacyeTHO-Tpaduueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4, JaexTpoHHBbIE 00pa3oBaTebHbIE Pecypchl

[IpoBenenue 3aHATHH W aTTECTallMid BO3MOXKHO B JUCTAHIIMOHHOM (opMmare ¢ MpUMEHEHHEM
CHUCTEeMBI JaucTaHIMoHHOro 0o0y4yeHusi yHuBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii «MaTteMaTHKay JIEKTPOHHBIX 00pazoBaTeibHbIX pecypcoB (DOP) mo BceM paznenam
HPOTPaMMBI:.

DJIeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJlu3a

HuTerpaibHOE HCYHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON IEpEeMEHHOM
Juddepennnanpaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYuCIeHne QyHKIUH

HCCKOJIbKUX IICPECMCHHBIX
JIOTIOJTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMAaTHYCCKOI'o aHajimu3a

Paspaboranusie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpHILOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM (popMaTe YCTaHABJIMBACTCA OTACJIbHBIMHA
pacmlopsDKeHUSMH TIPOPEKTOopa MO y4dyeOHOW paboTe W/WiM LEHTPOM Yy4eOHO-METOIUYEeCKON
paboTHL.

Kamz[mﬁ CTy}ICHT 06601’[6qu I/IH)II/IBI/II[yaJ'II)HI)IM HCOI"paHI/I‘{eHHHM JIOCTyHOM K BHGKTpOHHOI\/'I

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HNHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepualibl B AJIEKTPOHHOM BHJE,

MMPEACTAaBJICHHLIC Ha caunTe mospolytech.ru B pasaciic: «HGHTp MaTeMaTHUYCCKOI O 06paSOBaHI/I}I»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Bupmeokypc u TecThl 1O TeopHH
BCPOATHOCT el 1 MaTeEMaTUYECKON CTaTUCTHKE.

[Tone3nbie yaeOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIC MaTepUaIbl TPEACTABICHBI Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «IHTepHET» 11 OCBOSHUS
JTUCIUTUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1leH3HOHHOE H CBOOOTHO pacNpocTpaHsieMoe MPOrpaMMHoOe
odecreueHue


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://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Ne| HammenoBanue | Pazpabotuuk I[10 JoctynHocts Ccpuika Ha Enunblil peectp
(mpaBooOtamarens | (JMIIEH3UOHHOE, POCCHICKHX TTPOTpamMM JJIst
) CBOOOIHO OBM u B/l (npu Hanmiuum)
pacrpocTpaHsiemMoe
)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT " 75

4.6. CoBpemenHble npogdeccnoHaJbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcblIka Ha pecypc

HocTynHocTh

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocrynHa B cetu
WuTepuer 6e3

m/ OTpaHUYECHUN
Mugopmatmonnpie pecypest Cern http:// www.consultant.ru | Joctymao
KoncynprantlIimroc ) ' ]
ITopran PenepanbHbIX
FOCYAAPCTBEHHDIX http://www.fgosvo.ru. JocTymHo

00pa3oBaTeNbHBIX CTAaHAAPTOB
BbICIIIEr0 00pa30BaHuUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ JocTynHa B ceTH
WuTepuer 6e3
OTpaHUYECHUN

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

.ru/

WuTepuer 6e3
OTpaHUYECHUN

IIpogdeccuonanbubie 6a3b1 JAHHBIX



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
http://www.consultant.ru/

baza nanHbIX HAydIHOU http://www.elibrary.ru HoctymHo
AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MoJIMTeMaTH4ecKas peepaTuBHO-
oubnuorpaduueckas u
HayKOMeTpHU4YeCKas
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MartepuajnbHo-TeXHHYECKOe oOecriedeHne JUCIMILTUHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIEYMBACT IPOBEICHUE BCEX BHJIOB
3aHATUHN, TPETYCMOTPEHHBIX Y4EOHBIM ILIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
IIPOTUBOMNOXAPHBIM IPAaBUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacroyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIONB3YeT YUeOHbIe ayAUTOPUH U3 001Iero (OHIa YHUBEPCHUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATUN
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKOMEeHIAINHA

6.1. MeToauueckue peKoMeHIAUM sl IPenogaBaTeJis
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepuaj He TpeOyeT KaKoW-Tu00 CreuaabHOM (JIOMOJTHUTETFHOMN ) TOATOTOBKU
U BIIOJIHE MOXET OBITh YCHENIHO W3Yy4YeH, €CIH CTYIEHThl OyayT TMocemaTh 3aHsATus,
CBOEBPEMEHHO BBINIOJIHATH JIOMAIIHNE 3aJJaHusl U TI0JIb30BaThCS (MIPU HEOOXOAUMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJIbTALlMI B TEUEHUE KaXKJI0T0 ceMecTpa. Borienime B Kypc MaTaHainu3a pa3aebl
SIBJISIFOTCSL KJIACCHUYECKUMU, B TO K€ BPEMSI OHU MPAKTUUYECKH OPUEHTHUPOBAHBI, TaK KaK UMEIOT
HIMPOKOE PacipoCTpaHEHUE JJid PEHIeHUs Pa3HOro poja 3ajady BHYTPH CaMOW MAaTeMaTHKU U
NPUKIAIHBIX 3a7a4. MIX ocBoeHHE MOMOXKET CTyJeHTaM JIOTHYECKH BEPHO, apryMEHTHUPOBAHO U
SCHO CTPOUTHh YCTHYIO U NMHCbMEHHYIO p€Ub, YCHEIIHO MPUMEHSTh HAKOIUICHHbIC 3HAHUS B
pohecCuOHAbHON NeSTENbHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATHH pPEKOMEHIOBATh CTYAEHTaM OCHOBHYIO U
JIOTIOTHUTEIIbHYIO JIUTEPATypPy, a B KOHIIE CEMECTpa JIaTh CIMCOK BOIPOCOB IS MOATOTOBKH K
DK3aMEHY.

Ha nepBoM 3aHsATHHN 1O JUCHMILTUHE CleAyeT 00513aTelbHO TPOMH(GOPMUPOBATH
CTYJEHTOB 0 BHJI€ U (hopMax TEKYIIeH U MPOMEKYTOUHOM aTTeCTAIHH 10 TUCHIUTUTHHE, CPOKAX
WX TIPOBEJICHUS, YCIOBUSX JOMYyCKa K TPOMEKYTOUHOHN aTTECTAI[UH, IPUMEHIEMBIX BUIaX
IIPOMEKYTOUHOTO KOHTPOJIS.

W3noxxeHrne TEOpeTHUEeCKOro MaTepuaia JOJKHO COMPOBOXKAATHCA WIUIIOCTPATUBHBIMU
pUMepamMu, TIIATEIHbHO OTOOPAHHBIMH MPEToAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYIAHOCTH U
BBIKJIQJIKM TPU PEUICHUM 33a/Jayd HE OTBJIEKAIM OT TJIaBHOTO: OCMBICICHHS HJIEU U CYTH
npuUMeHsieMbIX MeToJI0B. CneayeT Bcerja ykKas3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS
PAaCCMOTPEHHBIX Ha 3aHATUSX YPaBHEHHUH U (OPMYIL.


http://www.elibrary.ru/
http://webofscience.com/

[IpakTudeckue 3aHATHS JOKHBI OBITh OPTaHM30BAHBI MPEMOJIaBATEIeM TaKUM 00pa3oM,
YyTOOBl OCTaBAJIOCh BpeMs Ha MEPUOAMYECKOE BBINOJHEHHE CTYICHTaMH HEOOJIbLION
CaMOCTOSITeJIbHON pabOThI B ayIUTOPHUH JIJIsi IPOBEPKHU YCBOCHMSI U3JI05KEHHOTO MaTepuaa.

[IpenogaBaTeny, BeAYHIMI MpPaKTHYECKHE 3aHSTHUS, JODKEH COIJIACOBBIBATH yueOHO-
TEMaTUYECKU TIaH 3aHSATUH C JIEKTOPOM, UCIOJIB30BaTh €AMHYIO CUCTEMY 0003HAUCHHUIA.

[IpenogaBatento cienyer [O0OMBAaTbCA CHUCTEMATHUECKOM HEMPEpHIBHOM  pabOThI
CTYJICHTOB B T€UEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJICHTOB M TIPUBIIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO po/ja OJIMMITNAZaX U KOHKypcax.

CTyaeHT J[OJDKEH OIyllaTh 3auHTEPECOBAHHOCTH IMPENoAaBaTeNisi B JOCTHXKCHUH
KOHEYHOT'0 pe3ysbTara: B IpuoOpeTeHHH 00ydaroMMUCs MPOYHbIX 3HAaHUH, YMEHHH U BiIaJICHUS
HAKOIUICHHOH MH(OpMaIHeid JUIst pelieHus 3a/1a4 B Mpo(ecCuOHATBHON IeITeTbHOCTH.

5.1.1. Oo6pa3oBaTtejibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTECTALMi BO3MOKHO B IUCTAHIIMOHHOM (popMaTe ¢ IpUMEHEHHEM
CUCTEMBI AUCTaHIMOHHOrO 00yueHus yuusepcutera (C1O-LMS) Ha ocHOBe pa3paOoTaHHBIX

kadenpoii «MaTemMaTHKa» JICKTPOHHBIX 00pa3zoBaTelbHEIX pecypcoB (DOP) mo BceM paszienam
nporpamMmmsi (cM. 11. 4.4).

[Topsimok mipoBeneHUs: paboOT B TUCTAHITMOHHOM ()OpMATE YCTaHABIUBACTCS OTACIbHBIMH
pacIOpsKCHUSIMU TIPOPEKTOpa MO y4eOHOW pabdoTe W/MiM LEHTPOM Yy4eOHO-METOUYECKOM
paboThL.

6.2. MeToauyecKkue YKa3aHHus JJsl 00yYAIOIIHXCS M0 0CBOEHUIO
AUACHHIIHHBI

Pa3nesn 1: nuddepenunanbHoe ncuucjieHue GyHKuui 01HOH nNepeMeHHOH

ITpu u3yuyenuun quddepeHnnanbHOro ucuucieHus GyHKINN 01HOM epeMeHHoN oopaTuTe
BHUMaHUE Ha MOHATHE Ipenena GyHKIUU B TOUYKE U METO/bI €ro BeiuKcieHus. [penen — ogHo u3
OCHOBHBIX MOHATHH MaTemMaThyeckoro aHanusa. Ilpu BblYMCIeHUU NpenesoB (YHKIMM HAJO,

0 «©
IPEXE BCEro, BBIICHUTH XapakTep HEONpEeAENeHHOCTH | —, — 000, oo — oo, 1% |. UToOBI

o0

OBJIa/IETh TEXHUKOM pEelIeHus 3a/1a4 Ha BBIYMUCIICHUE MIPEENIOB, HAJI0 3HATh JIBA 3aMEYaTEeIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBmIIo JIomuTans, pa3inaHble IPUEMbI
PAaCKpBITUSL HEONPENEIeHHOCTEH B 3aBUCHUMOCTH OT BUAA (YHKUMU U PELIUTh JOCTaTOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.

[Ipu u3ydyeHuu TeM, MOCBSIIEHHBIX MPOMU3BOAHON M aAuddepeHunany (GyHKIUH, HATO
OCMBICIIUTh UX TE€OMETPUIECKHIA CMBICIT, TOHUMATh pa3indre MeXIy HUMU (auddepermnuan - 3To
IJIaBHAs JIMHEHHas yacTh NpupamieHus QyHKuuu). TBepAo 3HaTh (Kak TaOJIMIly YMHOXEHMS)
dbopmynel  auddepeHIUpoOBaHUS ~ OCHOBHBIX  DJIEMEHTApHBIX  (QYHKIMH U TpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBUJIO IU(p(HEepeHIIUPOBaHUS CIOKHOU
(GYHKITUH).

OOparure BHUMaHUE TaKke Ha 0coOOeHHOCTH U depeHIupoBaHus (YHKIHUH, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIECKH, Ha prueM JorapudmMudeckoro qudQepeHnupoBanms.

Crnenyer 4yeTko 3HaTh W YMETh MNPHUMEHSATh AITOPUTM HCCIENOBaHMA (QYHKIUNA H
MOCTPOEHHUS TpadUKOB: OIpeIeTIeHHE TOYEK pa3pbiBa (U UX KIaCCU(PHUKAIUIO), ACUMITOT rpaduka
(BepTUKaJIbHOW, HAKJIOHHOW, TOPU3OHTAIBbHOM), HEOOXOAMMBIE M JOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH (DYHKITHH, CYIIIECTBOBAHHS JIOKAJTLHOTO IKCTPEMYMa, MPOMEKYTKOB BBITYKIIOCTH
¥ BOTHYTOCTH (DYHKIIMM U TOYEK meperuoa.

Pa3zpnen 2: nupdepeHunanbHoe HCHHCTeHHE PYHKIMI HECKOIBKHX MEPEMEHHbIX



[Ipyn wm3yueHum naHHOTO pasdena oOpaTHTe BHUMAHHE Ha TO, 4YTO (DYHKIUS JBYX
MEPEMEHHBIX MMEET HaNIATHBIA NeOMETPHUYECKHIl CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMbICIuTh TOHATHS YaCTHBIX MPOU3BOAHBIX W MONHOro muddepeHnnana u
OCOOCHHOCTh WX BBIYUCIICHUS, OBJIAJETb TEXHUKOM BBIUMCIEHMSI NPOU3BOJHBIX OT CIIOXKHOMN
GbyHKIMHM HECKOIbKUX mepeMeHHbIX. CienyeT oOpaTUTh BHMMaHUE HAa TO, YTO Uil (QYHKIIMH

L= Z(X1 y) CMCHIAHHBIC YaCTHBIC ITPOM3BOAHBLIC BTOPOIO IIOpAAKAa pPaBHBI MCEKIY coOoM:

%z 0%z
= (Teopema IlIBapuia), To ecTh MOPSAAOK AU GEPESHIIUPOBAHNS HE UMEET 3HAYCHHMS.
OX0y  Oyox

Jiis GyHKIIUY HECKONBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS ()YHKIIMH B MIPOU3BOIHLHOM
HalpaBJICHUH XapaKTepPH3yeTcs MPOM3BOIHON 110 HAMpAaBJICHUIO, a HaWOOJbIIas CKOPOCTh
WU3MEHEeHUs! QYHKIMH OyJIeT B HAIIPaBJIICHUU BEKTOpa IPaIuCHTA.

Crnenyer oOpaTuTh B 3TOHW TeME BHUMAaHHE Ha HEOOXOIMMOE M JOCTATOYHOE YCIIOBHSI
CYIIECTBOBAHMSI SKCTpeMyMa (PYHKIIMH HECKOJIbKHUX TIEPEMEHHBIX.

Pa3jnen 3: uHTerpajbHOe HCYHCTIEHHE

B uHTErpasibHOM  HCYMCIEHMM pellaercs 3ajada, oOpaTHOH TOHM, KoTopas
paccmaTpuBanack B A depeHnrnanbHOM HCUNCIICHUH: HE00X0IMMO HaWTH J1s TaHHOH (QyHKIIMK

f (X) Takylo (YHKIIMIO, TPOU3BOIHAS OT KOTOpPOU ObL1a ObI paBHA 3a1aHHON. HTErpupoBaHue

(GYyHKLUH — JOCTAaTOYHO CIOXKHBIN pa3aen MaTeMaTuKU, OBJIa/IeTh KOTOPBIM MOYHO TOJBKO, €CITU
CTYACHT «BO3bBMET» IOCTATOYHO OOJIBIIOE KOJTUIECTBO HHTETPAIOB Pa3HOTO TUTIA.

Hano TBepno 3HaTh TaOMUIly HHTETrpajoB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKIIMA,
OCHOBHBIE METOJIbl MHTErpUPOBAaHUSA (3aMEHa [EPEMEHHOM, IOABEIEHUE IOJ 3HaK
muddepeHyana, HWHTETPUPOBAHME IO YacTsAM, IPUEMbl BBIUMCIEHUS MHTErpajioB OT
palMoHAIBHBIX IpO0OeH, OT pa3HOTO THITA TPUTOHOMETPUIECKUX (PYHKIIUN).

Hano ocMBICINTE €IMHCTBO MOAXOJAa K IIOCTPOCHUIO OIIPENEICHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, TIOBEPXHOCTHBIX MHTETPAIIOB — ITIOCTPOECHUE HEKOTOPON MHTETPAIBHONW CYMMBI
U IIPENEIIBbHBIN NIEPEXO/.

3HaTh TE€OMETPUYECKHH CMBICI U OCHOBHYIO (OpMYJNy BBIYMCIIEHUS ONPEEIIEHHBIX
uHTerpainoB — popmyny HeroTona — JleiiOHMIIa, reoMeTpruecKkue U (pu3nueckue NpUiIoKeHUs
ONpEENIEHHbIX U KPaTHBIX MHTErPajoB, YMETh HAXOAWUThH IUJIOLIA/]b IJIOCKOW (DUTypBl, UIMHY
KPUBOH, 00bEM M IUIOIIA/b TOBEPXHOCTH TeJl BPALLCHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

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

1. MeTopl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB O0OyUECHHS.
2. lllxana 1 KpUTEpUU OLIEHUBAHUS PE3YyIbTaTOB OOYyUEHUS.
3. OLleHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexyTouyHasi aTTeCTalus.
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Paznen 1. Iuddepenunanbuoe
HCYHC/IeHHe (PYHKIUH OHOM
nepeMeHHom. Yucnosas
Mocaea0BaTeNbHOCTD. [Ipenen
YHCIOBOM MOCIIeI0BATEIbHOCTH U
1.1 2 1 2 2 4 +

ero coictra. [IpaBuna
IIPEJIENBbHOIO EPEXO0IA.
Oyukuus. [Ipenen pynkuuu.
Teopemsl 0 penenax GyHKIUU.
Bbiiaua 3aganmii PI'P Ne 1 no
MaTEeMaTHYeCKOMY AHAJIM3Y.




1.2

IlepBblii 1 BTOPOIi 3aMeUaTeIbHbIC
npenenbl. beckoHeuHO Malible U
OCCKOHEYHO OOIBINNE BETUYHUHEIL.
OKBUBaJICHTHbBIE 0ECKOHEYHO
Maible BeNWYHMHBL. PackpeiThe
HEONpPEeIeTICHHOCTEH pa3HOro
THUIA.

1.3

HenpepsiBHOCTB (DyHKIIHIA B TOUKE
u Ha IIPOMEXKYTKE.
OpnHocTropoHHME Npeaenbl. Touku
paspbiBa byHKLuY, ux
KJIaCCH(UKAITHS.

1.4

[TpousBonHas byHKIMN.
I'eomerpuyecknii u
MeXaHUYeCKUI CMBICIT
HPOU3BOIHOM. IIpaBuna
g depeHpoBanus U HOPMYITbI
BBIYUCIICHUSI IIPOU3BOJIHBIX.
Tabnuia npou3BOIHBIX OCHOBHBIX
AJIEMEHTapHBIX GyHKIU.
Texnuka nughepeHIupoBaHus

1.5

Huddepenunan. [lpousBoansie u
g depeHImab BBICILINX
TOPSI/IKOB. [TpuGmmxeHHbIe
BBIYUCIICHUS c HOMOIIBIO
nudepeHmanos.

1.6

IIpaBuno Jlomurana. dPopmyna
Telnmopa. Pa3noxeHusi OCHOBHBIX
JJIEeMEHTapHBIX  (QYHKIMH 10
dbopmyre Teiinopa.




[TpuOnkeHHbIE BBIYMCICHUS C
nomoInbio Ghopmyssl Tewmopa.

OcHoBHbIE TEOPEMBI
G depeHIaTEHOTO
UCYMCIICHUS. MOHOTOHHOCTh
byHKIIH, 9KCTPEMYMBIL.
17 HeoOxonumMble U  n1ocTaTodHble
" | ycioBus MOHOTOHHOCTH,
JIOKAJIbHOTO AKCTpEMyMa.
HccnenoBanue BBIMTYKJIOCTU
rpaduka byHKIHN. Touku
neperuoa.
OO6mass cxema  HCCIEIOBAHUS
GyHKIIMM W TIOCTPOCHUSA €€
rpapuka. CBoiicTBa (yHKIHH,
HENPEPBIBHBIX Ha OTpE3Ke.
18 | Hanbompmee w  Hamvenbimee
3HaYeHUs (PYHKIIMU Ha OTpPE3Ke.
CamocrositeibHass padora Nel
Ha ceMHHape Mo (yHKUUAM
OJIHO¥i epeMeHHOo
Pa3nen 2. DOyHkuus
HECKOJIbKHMX nepeMeHHbIX.
IIpenen ®  HENpPEpBIBHOCTD.
OcHoBHbIE CBOMCTBA
1.9 | HempephIBHBIX QyHKIMI. YacTHbIE
MPOU3BOJIHBIE. [TonmubIi
muddepeHmman.
Boiiaua 3aganuii PI'P_Ne 2 mo
GyHKIMAM HECKOJBbKHX

IIEPEMEHHbIX




1.10

[Tpon3BoHBIE CIOKHON (HYHKIIUN
HECKOJIbBKUX MIEPEMEHHBIX.
YacTHele [IPOU3BO/HBIC U
nuddepeHmaTb BBICIITHX
nopsiakoB.  Teopema  IlIBapua.
IIpou3BogHass 1O HAaINPABIEHUIO.
['panueHt.

10

1.11

DkcTpeMyM (pYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeobOxoaumbie u
JOCTaTOYHBIC YCIIOBHSA
JKCTpEMyMa.
CamocrosiTeibHass padora Ne2
Ha ceMHHape 10 (QYHKIUAM
HECKOJIbKHUX TNepeMeHHbIX

11

1.12

Pazpen 3. HNuTerpanabHoe
HCYHUCJIEHHE

[TepBooOpa3zHas.
HeonpeneneHHblii HHTETpANI U €TI0
cBoiicTBa. Tabyuia HHTErpaIoB OT
OCHOBHBIX 2JIEMEHTAPHBIX
GyHKLIUH. Meton
HEIOCPEICTBEHHOTO
UHTETPUPOBAHUS.

Boiiaua 3aganuii PP Ne 3 no
HHTErPajabHOMY HCYHMCICHUIO

12

1.13

WNHTerpupoBaHue ¢ MOMOLIBIO
3aMEHBbI NIEPEMEHHOM,
MOJIBEICHUEM noj 3HaK
muddepeHnmana. Merton
WHTETPUPOBAHUS IO YACTSIM

13

1.14

WHTerpupoBane parroHaIbHBIX
npobeit MHTETPUPOBAHUE

14




HEKOTOPBIX BHJIOB
UPPaLMOHATIBHBIX u
TPUTOHOMETPUUECKUX (PYHKIIMA.

1.15

3amauun, MPUBOASIIUE K TOHSATHIO
OIpEeJIEIEHHOT O UHTErpaa.
CaoiicTBa OIIpEIEIEHHOTO
unrerpana. Popmyna HeroToHa-
JleitOHMIa. 3aMeHa IEPEMEHHON U
UHTETPUPOBAaHME [0 YacTsIM B
OIPEICIEHHOM MHTErpaie

15

1.16

[Tpunoxenus OTpeICIICHHOTO
WHTErpajla B  TEOMETPUH W
MEXaHUKE (BeIUKCIICHUE
TUTONIA 1! IJIOCKHUX (PUTYP, TITHHBI
KpUBOM, OOBEMOB, IUIOIIAICH
IIOBEPXHOCTH).

16

1.17

HecoGcTBeHHBIE WHTETPaJIbl
MEepBOTO W BTOPOrO poOjJa, HX
CBOICTBA.

17

1.18

3ajauu, TpUBOJASIINE K KPaTHBIM
uHTerpangaM. JIBOWHON U TpOWHOU
WHTErpalibl, ux CBONCTBA.
Briancnenne IBOMHBIX
VHTETPAJIOB CBEJICHUEM K
MOBTOPHBIM. ['eoMeTpuyeckue u
buznueckue IIPUIIOKEHUS
KPAaTHBIX UHTETPAJIOB
KoHTpoJibHOE TeCTHPOBaHHE

18

®opma aTTecTallMU

19-21

Bcero yacos nmo jucuMIJinge

18
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Ilpunoscenue 2

®OH/I OHEHOYHBIX CPEJICTB
MO JUCHUILIMHE

«MareMaTHYECKUH aHAJIN3)

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».
[Tpodwiib: «MamuHbl ¥ TEXHOJIOTUU 00paOOTKH MaTEPUAIIOB IaBJICHUEM.
@®opMmbl 00y4EHHUS: OUHAsA, 32a04HAas.

Kadenpa: «MatemaTukay

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4eHU s

J1J1s KOHTPOJIS YCIIeBaeMOCTH U Ka4eCTBAa OCBOCHUS JUCIUILTUHBI HACTOSIIEH
POrPaMMOil IPEAYCMOTPEHBI CIEIYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMOCTH (TEKYIIHI KOHTPOIIb);
- IPOMEXKYTOYHAS aTTecTalus (IK3aMeH).

2. llIkayia 1 KPpUTEPHUH OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHHS
@dopMa NpoMeKYTOYHOI aTTeCTAlNNU: IK3aMeH

[Ipomexxyrounasi arrectanus oOydaromuxcst B (opMe 5K3aMeHa MPOBOAUTCS IO
pe3yNbTaTaM BBIIOJHEHUS BCEX BUIOB y4eOHOM pabOThl, MPEIyCMOTPEHHBIX YY€OHBIM IJIAaHOM
0 IAaHHOM AMCUMILINHE, TIPU 3TOM YYUTBIBAIOTCS PE3YIbTaThl TEKYIIETO KOHTPOJIIS YCIIEBAEMOCTH
B TeueHue cemectpa. O1eHKa CTEeNeHN JOCTHKEHNS 00yJarolUMHUCS MIJIaHUPYEMbIX PE3YJIbTaTOB
o0y4yeHMsI 10 NUCHMILIMHE MPOBOJUTCS IperojaBaTesieM, BEIYLUIUM 3aHATUS MO JUCLUIUIMHE
METOJIOM DJKCHEPTHOM oueHKU. [lo uTroraM npomMeKyTOYHOW arrecTalud M0 JUCUUILUINHE
BBICTABIISIETCS OLIEHKa «OTIIUYHOY, «XOpOLLOY, «yIIOBJIETBOPUTEIILHO WIH
«HEYAOBJIETBOPUTEIHHOY.

Ikana oueHNBaHHUA Onucanne

Brimmonnensr Bce  o0si3aTe/bHbBbIE ycioBud INOATOTOBKH
CTYAEHTAa K HpOMe)KyTOqHOﬁ aTTeCTaluu, NpcaAyCMOTPECHHBIC

MpOrpaMMoONl  JTHUCLMILIUHEL. CryneHT  JE€MOHCTpPUPYET
COOTBETCTBUE 3HAHWM, YMEHHM, HABBIKOB IIOKa3aTelIsAM,
OTan4HO MPUBEACHHBIM B TaOMuIax, OMNEpUpPYEeT NPUOOPETEHHBIMU

S3HAHUAMHU, YMCHUAMU, HABBIKAMU, IIPUMCHACT UX B CUTYyalUIAX
MOBBIIICHHON CIIOKHOCTH. HpI/I 9TOM MOTYT OBITh AOMYIICHBI
HE3HAYUTCIIBHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPyAHCHUA IIpU
TIEpCHOCE 3HAHUH U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAPTHBIC 3a/1a4U.




Xoporo

Broinonnenslt Bce o00si3aTesibHbIE YCJOBHS MOATOTOBKH
CTYJIEHTA K NMPOMEeKYTOYHON aTTeCTAMHU, IPETyCMOTPEHHbIE
MPOrpamMmMoit JHUCIUTLINHEL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBME 3HAHWMH, YMEHHUI, HABBIKOB II0Ka3aTENsAM,
MPUBEJICHHBIM B Ta0JIWIIaX, OINEPUPYET NPHOOPETCHHBIMH
3HAHUSIMU, YMEHUSIMHM, HaBbIKaMHU. B TO e BpeMsi Ipu OTBETE
JIONYCKAET HECYIIECTBEHHbIC MOTPEIIHOCTH, 33Jla4yd PELIAET C
HEJI0YeTaMH, HE BIUSIOIIMMHI Ha OOITUH X0 pEeIICHHUS.

Y 10BIETBOPUTETILHO

BeinonHensl  Bce  00s3aTeJIbHbIE YCJIOBHS IOATOTOBKH
CTYJAEHTA K NPOMEKYTOYHOM aTTECTALMH, [IPEIYCMOTPEHHBIC
IIPOrpaMMOMl  JUCLMILINHBL. CryneHT  IEeMOHCTpHUpYET
COOTBETCTBUE 3HAHUM, YMCHMM, HABBIKOB II0KAa3aTEIIsAM,
MPUBEACHHBIM B Ta0JULAX, ONEPUPYET MPHUOOPETEHHBIMU
3HaHUSIMM, YMEHUSIMH, HaBblkaMu. Ho mokasbiBaeT HeriayOokue
3HaHUS, NpPU OTBETE HE JOIYCKAaeT TIpyObIX OLIMOOK WU
MPOTHBOPEUHii, OJJHAKO B (DOPMYITHUPOBAHUH OTBETA OTCYTCTBYET
JIOJDKHAs CBSI3b MEXKY aHAIIM30M, apI'YMEHTAMEN U BBIBOAAMM,
B pEIEHUM 33/a4 MOTYT cojepxarbcs rpyObie ommOku. Jlms
MOJIyY€HUs TPAaBUJIBHOTO OTBETa TPEOYIOTCS YTOUHSIOILIME
BOIIPOCBI.

HeynosnersopurensHo

He BbinosmHeHsl o00s3aTeJbHBIC YCJIOBHA IOATOTOBKH
CTYJAEHTA K NPOMEKYTOYHOM aTTECTALMH, [IPEIYCMOTPEHHBIE
nporpammont aucuuriuHel, WJIM  cTygeHT OeMOHCTpHUpYeET
HENOJIHOE€  COOTBETCTBUE  3HAHWM,  YMEHUH,  HAaBBIKOB
MPUBEACHHBIM B Ta0dMIax, JOMYCKAlOTCA 3HA4YUTEIbHBIC
OLIMOKH, TPOSBISAETCS OTCYTCTBUE 3HAHUN, YMEHU, HABBIKOB 10
psAly TIOKa3aTelned, CTYAEHT WCHBITHIBAET 3HAYUTEIIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHHUSMM.

3. OueHo4YHbIE CpeacTBA

HaumenoBaunue
OIIEHOYHOT O
CpeacTBa

[IpencraBnenue
OLIEHOYHOI'O CPEe/ICTBA
B ®OC

Kpartkas xapakTepucTHKa OI[CHOYHOTO
cpencTaa

1 KoHTtponbHas

CpenctBo MPOBEPKHU ymenuii | KoHnTposibHbIe

(camocTosATEHHAS)
pabora

(KP)

MPUMEHSTHh TOJIyYCHHbIE 3HAHUS JUIS
pelIeHus 3a7a4 ONpeIeJIeHHOT 0 TUIIA [0
TEeME WK pa3aeny

3aaHus

PacuetHo-
rpadudeckas
pabora

CpencTBo MpoBEpKU YMEHNI IPUMEHSITh
MOJYyYEHHbIE 3HAHUS 1O  3apaHee
ONPEACICHHON METOJIUKE ISl PEIICHUS

Kommnekt 3amanui
s BBIITOJTHEHHUS
pacyeTHo-




(PT'P) 3a/1a4 WIM 33alaHUid 10 MOAYJII0 WM | TpaduuecKkoi
JTVCIUTUIAHE B IIEJIOM. paboThI

CpeacTBo KOHTPOJS,, OpraHU30BaHHOE

KaK criennanbHas Oecena
MeIarOrMYecKoro paboTHHKA c
YeTHbIi onpoc | 00YYAIOUMMCST HA TEMBI, CBSI3aHHBIE C Bompockt o
3 cobecemoBanne, | MU3ydaeMoi JTUCIUILIAHOM, u TeMam/paszaenam
(YO) paccyMTaHHOE Ha BBIACHEHHE OOBeMa JUCIUTIAHBI
3HAHUH’ oOyuaromerocs 1o
OIIpENICIICHHOMY paszeny, TEME,
npoOjemMe u T.11.
Cucrema CTaH/1apTU3UPOBAHHBIX
3aJlaHuH, TI03BOJISIFOILAS
4 IE%T aBTOMATU3UP Bapuanr tecra

OBaTh IMpPOLENYpPY H3MEPEHUS YpPOBHS
3HAaHUM U yMeHHH 00yJaroIerocs.

5 | Ok3ameHanonHble | CpeIcTBO TPOBEPKU 3HAHMW, YMEHHH, | DK3aMeHallMOHHbIE
OmIieThl HaBbIKOB. MoOJeT BKJIIOYaTh KOMILIEKC | OMIIETHI
TEOPETUYECKUX BOIIPOCOB, 3ajad,
IIPAKTHYECKUX 3a/1aHUM.

(Ob)

3.1. Tekyuiuii KOHTPOJIb

OueHouHbIE CpPEACTBA TEKYIIErO0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOMIPOCHI M 3adaHuss B (QopMe OJAaHKOBOTO TECTUPOBAHUSA JUISI KOHTPOJIA OCBOCHUS
00y4JarmuMuUCs pa3AeNoB TUCIUIUIMHEL, puem PT'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

Pac4yerHo-rpadguyeckas padora Nel mo nudpdepeHIHATBLHOMY HCHHCICHHIO PYHKIUI OTHOH
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarbl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil nocne0BaTeNbHOCTH, IIpeien PyHKINH.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHBIX (PYHKLINH.

HccnenoBanue GyHKIMH, TOCTPOECHUE IPa(UKOB.

PacuetHo-rpadguyeckasi pa6ora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:

@DYHKINHI HECKOJIBKUX NepeMEeHHbIX. YacTHbIe MPon3BoHbIE. [IpON3BOHBIE OT CIOKHBIX
¢ynkuunit. [IponsBoHas MO HaNPaBIEHUIO U FPATUEHT. DKCTPEMYM (YHKIUHU JIBYX
MEePEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpaJabHOMY HCYHMCICHHIO.

KpaTkoe copepxkaHue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:
Ilepguiti sman:

Metopl HHTErpUpOBaHUs. Beluncienne HeonpeaeeHHbIX HHTErpaioB.
Bmopou sman:



[TpunoskeHus ompeeNieHHBIX HHTEeTpalioB. McciaenoBanne CXOAMMOCTH HECOOCTBEHHBIX
HMHTETPAJIOB.
KommuiekT 3aganuii
JJIS BBITIOJIHEHU S pacyeTHO-Tpaduyeckux pador (PI'P)
o aucuuminae «MaTteMaTH4YecKHil aHaIu3)

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHOM NepeMeHHOI
1. Haiitu npenensr:

(2-n)’ —(1+n)’  Jnr2-3en*+3
lim 5 o lim
"= (14+n)" —(2-n) e Yn+54n

2 n®
Iim[zn +3] ) Iimn(\/n2+1—n), “m(n—loj““

n—o0 2n2 +1 n—w ool Nl
. 2x% +11x+15 . 4x?
lim 22 22X T2 lim———.
x—>-3 X+3 x>0 8in“ 3

2"t 5t . sin3x .

= lim lim (1—3x)™"
n—w 32 4 gn Xx—0 :I__ex2 X—>+0

0, Xx<-rx

2. VccneioBaTh Ha HENIPEPHIBHOCTD U BBIIOJIHUTH uepTex: Y =1SINX, —7<X<0

7w, x>0
3. Haiitu npou3BoHy0 GyHKIIMH:
3 2
y:2(3x +ax _X_z). y = Inarcsinv1-e*.
15v1+ X
tg X — Ctg X o3l
y=arctg—g g , 3t
J2 :
=sin| —+t |.
y=sn{3+
Y=_CO;6X y=arctgz;+sinln2x
3sin(12x+1) 11— 2y
y:arctge’lnﬂ JX
X+2 y:( X)
. X3 t
Sln(X—Zy)+7:7x x =e 'cost, Y =€ COSt

4. CocTaBHUTh ypaBHEHHUS KacaTeIbHOW M HOPMAJIM K JaHHOW KPUBOH B Touke ¢ abcuuccon X :
2
y=x2+8x-32, X, =4.

1
5. TIpoBecTH MOJHOE MCCNeI0BaHKeE U TIOCTPouTh rpaduk f (x)=x*+—=
X



DYHKIMHN HECKOJBbKHX MepeMeHHbIX

I x* +3y?
1. HaiiTn 9acTHbIe MPOM3BOIHBIE BTOPOIO MOPAIKA, YOSAUTLCSA, UTO Ly =20 2 =———
Xy
yZ
2. Haiftn rpagment Gyrkunn z = f(x,y) B1ouke Mo(Xg,Y): 2 :ﬁ . M,(46).
2 2
3. MccneoBarh Ha skeTpeMyM ynkmmo Z=X" —X+Y +2Y.
HNuTerpupoBanune
BbIuuCcJIHTH HeonpeaeJeHHbIe HHTErPaJibl
I—dx , [x-27dx,  [(x+1)e*dx, fxcos3xdx, [€" cOsxdx,
2(x+ Jx
dx dx J~ X+18 X+ jSin3de
’ ’ 7 b _ X
Ix2—6x+18 Jx2+6x+5 (Xx—6)(x+2) Ix2+3 cos’ X
BoiunciauThb onpeesieHHbIE HHTETPAJIbI

7.6 . 1 dX 1 e dX

[ 3sin® xcos xdx | [(x—=1)e*dx [————

0 0v/143X 0 1X7+1Inx

? dx 2 lext —f‘ dx }XZ+2de

114++/3x-2" Sarctgx  1(3x+5)*’ o X2 +1

\/5 X3 2 2 7.6 1

| ———=dx, [V4-x“dx, ISsinzxcosxdx, J‘L

0 1+ X2 0 0 o V1+3x

1 e?
dx
(x —1)e*dx, _—
;[ '[ XA7+1InXx
HecoOcTBeHHBIC MHTETrPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS] CXOSIIMCS

T\/;dx, Tx‘?’dx, Ojo\/ x°dx .

1 1 1

2. BBIYUCITUTH UHTETPAJI, YCTAHOBHUTH €TI0 CXOJUMOCTD UM PACXOUMOCTb T Tl

S 14X

3. BeruuciuTh UHTErpaj, yCTaHOBUThL €0 CXOAMMOCTh MIIM PACXOAUMOCTE | In xdx
1

a dx
4. BeluncnuTh HECOOCTBEHHBINM MHTETpal f—\/— , YCTAaHOBUTB €0 CXOJAUMOCTb WU
0 X

PacXxoauMOCTb.



1
dx
5. BeI4McuTh HECOOCTBEHHBIH HHTETPAT | 5 , YCTAHOBHTB €10 CXOAMMOCTD MIIH
-1
pacxoauMOCTb.

KpaTHLIe HHTErpaJjabl

1. I3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpasie

6—x

2 2
a. !dx J' f (x, y)dy, b. l'dyﬁf (x, y)dx.
y

2x

2. BLIUHCIIUTD ”(10 —x?—y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)
3. Beruucnurs

”(lezy2 +16x°y* ) dxdy;

D

D: x=1 y=xy=-Jx.

4. BelyuciauTe

2
[[(x* +y)dxdy, D — MHOXeCTBO TOUYEK [ITOCKOCTH, OrPAaHHYEHHOE INHUSAMH
(D)

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

5. Haiitu rutoniaas GUrypsl, orpaHU4eHHON JTaHHBIMH JTMHUSIMA
y=3/x, y=4e*, y=3 y=4

. . 2
6. Haiitu mimomans ¢urypsl, orpanndeHHoi muausiMu Y = X, y=—x+2

8. Haiitu 00beM Tena, mosydeHHOro BpamienueM Bokpyr ocu OY  ¢urypsl, orpaHnyeHHON
3

mmmsamun Y =X, y=1 x=0.

9. Haiitu 00beM Telna, moay4eHHOro BpamienneM Bokpyr ocu OX ¢Gurypsl, orpaHHYeHHON
2 2

muausmu Y =X, Y =X,

KonTpoJsbHbie padoTsl (IpUMeEpPHI)

BapuaHTt

1. [Toctpouts rpaduk: y =3cos2x
2. Haiitu npenensr:

(5-n) +(5+n)’ 2) im 17605 2X X=X X2
"> (5-n) —(5+n) w0 g2 1 2 X 22 1 X—2

4) fim X =x=1 5) 'JL‘S(M]X 6 lim (x5 —x+1)

2 In(x-1) 1+ XCos X




X, X<0

3. HccnenoBarh Ha HENPEPHIBHOCTD U BBIMOJIHUTH YEPTEK: Y = X2, 0<x<?2

3, Xx>2
Bapuant
1. Haiitu npoussoasyto Y, :
Jx
a) y=arctg®In—— 6) y=(/x
)Y g'In="> )y =(Vx)
. X3 t
B) S|n(x—2y)+—:7x r) x=e"'cost, Y =€ COSt
y
. (1 1
2. Haiiru lim| ——
x>=| X arctgx
3. IlpoBecTu MOJNHOE UCCIIE0BaHIE M TOCTPOUTh rpaduk f (x) = x* + iz .
X
Bapuanr.
ou
Nel. BbIuMCIUTh POU3BOIHYIO 110 HATIPABJICHUIO W HAWTH MOJYJIb BEKTOPA TPAUCHTA IS

X .3 0
dynxuun U = 2XY + T + 2" B TOUKE A(6,9, 1) B HAIIPABJICHUH, COCTABIISIFOIIEM C OCSIMU

y
6

T
KoopauHar yriael COSa = ?, Cosf = ?, y < E

Ne2. Uccnenosath Ha skctpemyM dynkmuio Z = Xy(L—4x? —4y) —5.

Ne3. z=In(y—x*), x=+/sint, y=cost. Haiiru %

Bapuanr
Bvoiuucanumoe:

g r
1. J’:\/;_z. 2. '!(2x+1)-lnxdx.
3x* -4 sin® 3x 2x—1
3. dx. 4, dx. 5. | ————dx.
'[x2-|-4x j(:0523x '[«/4—2x—x2 g

1. Breraucnuth HUHTCrpaibl:

T T dx
-X
Ixe dx . f—
1 . X-+/Inx
N300pa3uth 005aCTh WHTETPUPOBAHUS W W3MEHHUTH MOPSJOK HMHTETPUPOBAHUS B TTOBTOPHOM
WHTErpajie

0 25-x?
[dx [ fexydy.
-4 0

Boruncnuth miom@anb (GUrypbl, OTpaHUYEHHOW JIMHUAMHU

y=2-x’, y=x.



BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.
3agaun

1 yacrn 1. y=sininx, y,y"—? 2.

3
yo arcctgd/x dyo
X

y=3x2+xe",%,=2[)x=0,1, Jy—-?

4. HaiiTi mpOU3BOIHYIO y; :

a) y=5 sin“ X—3 6) y: Xarctg7x
\J X

B) e¥ + Y = cos3x r) X=cost+sint, y =sint—tcost

X
5. Uccnenosars Ha skerpemyM f (X)=(x— 3)2 (x-5).
2X

e
6. HaiiTi mHTEpBaJIBI MOHOTOHHOCTH Y =— .
X

3
X
7. Haittu HauOonbliiee, HauMeHbIIee 3HaYeHUE (PYHKIIMH f (X) = 3—16X Ha OTpE3Ke [—5;1] .

8. IlocTpouTk KacarenbHyio k rpaguky Gynkuun f (X) =3arccos X* B Touke x = % :

2 yacTthb 9. HaiiTu nipenensi:
_ (3+n)’ =(2+n)’ . X2 +2x-3
p imCE =) 92X 3y lim—5—— 4) fim &
> (2+n)° —(1-n) x>0 @2 _1 >3 X° +5X° +6X 7 193X
3 yacthb
0, x<-x

10. MccnenosaTh Ha HENPEPHIBHOCT M BBHIOIHHUTE YepTexk: Y =4SINX, —7 <Xx<0,
7, X20
3

11. IIpoBecTu nosiHoE Kccaea0BaHNE U OCTPOUTH TpapuK f (X) = 1
Kpurepun onenku:

- OILICHKa «3a4T€HO» BBICTABIIAECTCSA CTYACHTY, €CIM OH pPETYJIPHO B TEUEHUE CEMECTpa
MPEJICTaBIIsUT pEelIeHUs 3a7ay, BBIIOJHWI MOJHOCTHIO BCE 3aJaHMsl U UX 3alUTWUJI, OTBETUB Ha
BOIIPOCHI IIPETIOAABATENS;

- OLIEHKA «HE 3aUTEHO» BBICTABISETCS CTYACHTY, €CIIM OH HEPETyJsIpHO B TEUEHHE CEMecTpa
NPECTaBIsUT PEHIeHUs 3a/1a4, BBIMOJIHWII 33JJaHNsl HE MOJHOCTBHIO MM BOOOILE HE MPEeACTaBIsLII
paboThl Ha NPOBEPKY, IOMYCKAaeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMNPOCHI
IpenoaaBaress.

Jl1is ipoBeieHUsT TEKYIIEro KOHTPOJIS 3HAHUN CTYACHTOB B AMCTAHIIMOHHOM (opMaTe B
pa3paboTaHHBIX Kadeapoit «MaremaTHKa» OHJAMH-KypcaX HMMEIOTCS IMPOMEKYTOUHBIC
(mpoOHBIE) TECTHI.

3.2. IIlpoMexkyTOYHAS aTTeCTALUSA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUIeTaM B YCTHOU (opMme.
BpewMs 17151 moAroTOBKM OTBETA HA BOMPOCHI HE Oosiee 45 MUH.
buner BxitouaeT TeopeTUYECKUA BOIIPOC U 3a/1aUH.



KoMIuIeKThl PK3aMEeHAIMOHHBIX OMJIETOB XpaHsATcs Ha Kadenpe «MaTemaTukay.
TunoBble BAPUAHTHI OWJIETOB NMPUJIATAIOTCS.
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KommiekT Bonpocos

0o qucuumimae «MaTeMaTHYeCKHH aHAJIH3»

JAnddepennuanbuoe ucuncienne QyHKIUI OTHON NepeMeHHOM

IToHsATHE TEpeMEHHON BEIMYMHBI U 00JIaCTH €€ U3MEHEHUS.

noHATHE (QYHKIMOHATLHOM 3aBUCUMOCTH, KiIaccuuKarus QyHKITHA.

OmnpeneneHne 1 TUIBI YACIOBOH MOCIEI0BATEIIBHOCTH.

[Ipenen  4yucioBOW  MOCIEAOBAaTENbHOCTH.  Apudmernueckue  omepamuu  Hax
IIOCJIEJ0BATEIbHOCTSMH.

VYcnoBus CyliecTBOBaHUS KOHEUHOTO Ipejeia YHUCIOBOW IOCIEI0BATEIbHOCTH (TEOpPEMBbI
Komu u BeiiepmTpacca).

Bropoii 3amedaTenbHbIl Ipeaei.

IIpenen ¢ynkuuu. Omnpenenenus. ['eomerpuueckass HHTEpHpeTanus MOHATHS Ipenelna
¢ynkuuu. CBOICTBA MPEIEIOB.

beckoneuno mainblie, 0ecCKOHEUHO O0bINe QYHKIUH.

IIepBb1il 3aMeUaTeIbHbIN IpeIe.

beckoHeyHO Masble BEIMUYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Majlble M UX MCIIOJIb30BaHUE
[P BBIYMCIIEHUU NpeenoB. Tabiuia SKBUBaJIEHTHBIX OECKOHEUYHO MaJIbIX.

HenpepbiBHOCT (QYHKIMHM B TOYKE M Ha HpoMexyrke. OJHOCTOPOHHHME MPEEbl.
Krnaccudukanus Touek pa3psiBa rpaduka.

CpoiicTBa (pyHKIMI, HempepbIBHBIX Ha OTpe3ke (Teopembl Beliepmirpacca, bonbrano —
Kommn).

IIponsBonnas. I'eomerpuueckuili u Qusnueckuii cmbicn npousBoaHoi. KacarenbHas u
HOPMaJIb K TUIOCKOW KPUBOM.

Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKIIUH.

CBsi3b MeXAy CYILIECTBOBAaHHUEM IPOU3BOJHOW (PYHKIMHM B TOYKE U HENPEPHIBHOCTHIO
(GyHKLNU B TOI e TOUKe.

[IpousBonHas cymMbl, Npou3BeaeHHs, dacTHOro. IlpowsBonmHas cinoxHOM U 0OpaTHOM
GbyHKIHH.

[Ipon3BoHas napaMeTpUUecKy 3aJaHHON (PYHKIUU.

[IponsBoHas GyHKIMH, 3aJaHHON HESBHO.

JuddeperurpoBanue cI0xKHON MOKa3aTEIbHON (DYHKIINH.

Huddepenunpyemocts. Juddepenunan. 'eomerpuueckuii cMbici auddepennnania.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHble TeopeMmbl nupdepennmanbHoro ucurnciaeHus (teopema depma, teopema Poss,
teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Teinopa u ero cpoiictBa. @opmyna Teitnopa. Octarounslii uieH (HopMyIibl
Teitnopa B popme Jlarpanka u Ileano.

AcumnToTsl rpaduka QyHKIMH.

OxctpemyM. Heobxoaumoe ycioBue 3KCTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JloctaTouHOE yciioBUe Bo3pacTaHus (yObIBaHUA) QYHKIUH.

HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTpE3Ke.

BeimykiiocTb, BOTHYTOCTb, TOYka meperuba. JlocTaTOyHOE yCIOBHE BOTHYTOCTH
(BBIITYKJIOCTH).



31. Heobxoxumoe ycioBue Touku neperuda. Jlocratounoe ycinosue neperuoa.
32. O0mas cxeMa MoCTPOSHHUS U UcclieoBaHus rpaduka GyHKIIHH.

q)yHKIII/II/I HECKOJBbKHUX INIEPEMECHHBIX

OnpezeneHne ¥ TeOMETPUYSCKUAN CMBICT (DYHKITUH JIBYX ITEPEMEHHBIX.

Jluany ypoBHS (QYHKIIMH JIByX TIEPEMEHHBIX.

YacTHble MPOU3BOIHBIC (YHKIIUU HECKOJIBKUX MEPEMEHHBIX, X TEOMETPUICCKHIA CMBICIT
OYHKINH HECKOIBKUX MMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepeHnnpoBanme CIOKHBIX QYHKIHI HECKOIBKHX MIEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMK HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe
npousBoanHsie. Teopema IlIBapia.

7. TlpousBomHasi GyHKIIMH HECKOJIBKHIX NIEPEMEHHBIX 110 HAIPABICHHIO.

8. IIpowu3BojHas 10 HANPABIICHUIO M IPAJUEHT CKAJISIPHOTO TOJISI.

9. DxkerpemyM (YHKIIUU HECKOJIBKUX MTEPEMEHHBIX.

10. HeoOxoauMoe U TIOCTaTOYHOE YCIIOBHS dKCTpeMyMa (DYHKIIMH JIBYX ITEPEMEHHBIX.

SouhkwdE

HNHTerpajbHoe ucunciIeHue

ITepBooOpazHas, HeonpeaeaeHHbIH nHTerpai. Tadn1ia OCHOBHBIX HHTEIPAJIOB.

3aMeHa NepeMEHHON U UHTErPUPOBAHUE 10 YACTSIM B HEOIIPEICTICHHOM HUHTETpaJIE.

WHTerpupoBaHue ¢ IOMOIIbIO MOABEIEHH 1101 3HaK AuddepeHnuana.

HHuTerpupoBaHue palioOHAIbHBIX APOOEH.

HuTerpupoBaHue Mo 4acTsAM U 3aMEHa IIEPEMEHHON B OIIPEJEIICHHOM MHTErpase.

WuTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKIIUH, OCHOBHBIC TIPUEMBI.

WuTerpupoBanue UppalMOHAIBHBIX (YHKIHUIA.

YHuBepcabHAss TPUTOHOMETPUYECKAs ITOACTAHOBKA.

OnpeneneHHblil nHTErpai u ero csoiicrsa. ®opmyna HetoTona — JleitbHuna.

10 [TpunoxeHus onpenesIeHHOr0 HHTErpaia K PEHICHUI0 TEOMETPHUECKUX U (PU3NIECKUX 3a]1a4.

11. Beruucnenue miomaei ¢ moMoIIbI0 ONPeaeIEHHOI0 HHTErpaia.

12. BeraucnieHue mIomaay | JUTHHBI KPUBOM, 33 JaHHON ypaBHEHUSIMU B TIapaMETPHUIECKOM
dopme.

13. BeruucieHue 1iomna M KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnienue 1iomaze B NpsAMOYTOJNbHBIX M MOJISIPHBIX KOOPAMHATaX C MOMOIIbIO OIpe-
JIEJIEHHOTO UHTETpaa.

15. Beruucnenue JUIMHbI AYTH € TIOMOLIBIO ONPEeIEHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI IyTH KPUBOH, 3aIaHHON TTapaMeTPHUYECKH.

17. Beruucnenue o0bema Teja BpallleHUs C TOMOILBIO ONPeIeIEHHOr0 MHTEerpaa.

18. BeruuciieHue 1miona M moBEpXHOCTH TENla BPAICHHUS.

19. Heco6cTBEeHHBIE MHTErPAIbI IEPBOTO M BTOPOro tuna. [ToHATHS cX0IuMOCTH U
PacxoaMMOCTH HECOOCTBEHHOI'O MHTETpaa.

20. HecoOGcTBEeHHBIE UHTETPANIBI OT pa3pbIBHBIX (DYHKIIHIA.

CoNoOA~WNE

TunosBbie BapuaHThI OUJI1ETOB
IO JUCIHHUIIIIMHE «MaTeMaTHYeCKUH aHAJIHU3»

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIMNA
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHWH MOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)



®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
JucnummmHa «MareMaTuueCcKUl aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabnniia OCHOBHBIX HHTETPAJIOB.
, dx
. BpruucauTe HEOnpeIeIeHHbINM HHTETpal f :
V5-x++/5-x

3. Haiitu rpaguent pynkuuu Z=Y,/Xy B TOuKe M0(1,4) .
4. Ykaxwure, KAKOH N3 HECOOCTBEHHBIX HHTETPATIOB SBIISIETCS CXOASIIMMCS

[Vxdx, [x%dx, [Vxdx.
1 1 1
5. Haiiimte S5KcTpeMyMBbI M TouKH nepern6a pynkmun Y = (X —1)e‘x.

YTBepkaeHo Ha 3acenanuu kadenpsl matematuku « 03» 05 2023 r., mpotokoin Ne 10

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

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON
OEJIEPALIUN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXIEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI MMOJIUTEX)

®dakynbTeT 6a30BBIX KOMITETECHIINH, kadeapa «MaTemaTuka
JucnunnuHa «MareMaTudecKuid aHaanu3y
Kypc 1, cemectp 2

DK3aMeHALIMOHHBIN 0njteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOpPOro Tumna. [[IoHATHS cXOAUMOCTH U
pacxoIMMOCTH HECOOCTBEHHOTO MHTErpaJa.
_2t?
1+t3 Y= 1+t%

2. Haiitu mpon3BoaHy0 QYHKINH, 33JaHHOW TApaMETPUIECKU X =
2 2
3. MccnenoBats Ha sxcTpemyM dyukmmio Z =X —X+ Y +2Y,
7.6

4. BBIYHCIHUTH ONpE/ICICHHBII HHTErpal IBSin ? xcosxdx.
0

5. Haiiti 00beM Tea, Moy4eHHOTo BpalieHrneM BOKpyr ocu OX  ¢urypsl, orpaHMYeHHON
3
maauamu Y =X, y:1, x=0.

YTBepkeHo Ha 3aceaannu kadeapsl MaTeMaTiku «_ 03» 05 2023 r., mporokos Ne 10

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

21.]'[5{ MPOBCACHUA MNMPOMEKYTOUHOTO KOHTPOJIA 3HaHUHU CTYACHTOB B JHCTAaHIIHOHHOM
dbopmare B pazpaboTaHHBIX Kadenpoit «MaremaTrka» OHIAHH-KypCcax HMEIOTCS HTOTOBBIEC TECTHI.



