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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

TUCHUILIHHE
K OCHOBHBIM yensim OCBOEHUS OUCUUILIMHBI «MaTeMaTU4ecKuil aHaIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAaHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHUE CTYJCHTAaMH pa3BUBaTh HABBIKM CAMOCTOSTEILHOIO U3Y4YEHUsl yUeOHOU U Hay4-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kcie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHbIE MaTEMaTUYECKHUE METO/IbI B IPO(ECCHOHAIBHOM 1€ATENbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTMUYECKHUX PUCKOB COBPEMEHHOH LIMPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS TUCHUILINHBI «MaTteMaTH4eCKUil aHaINu3» ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIIEIIHOTO PELICHHS MPUKIAAHBIX 3a/1a4;

- (hopmupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIMM, COOTBETCTBYIOLIUX €T0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO0yuenue o qucuuiuinHe «MarteMaTHUeCKuil aHaIn3» HallpaBieHo Ha (opMUpOBaHUE y 00yya-
folmxcs ciaeayoumx komnereHuil B coorserctBuu ¢ ®I'OC 20.03.01 (ypoBeHs OakaiaBpuata)
no HarnpasyieHuto noarotoBku 20.03.01 TexnocdepHas 6€30maCHOCTD, YTBEPKAEHHBIM IPHUKA30M
Muno6pnayku Poccun ot 25.05.2020 Ne680:

Koa n HauMeHOBaHHe KOMIIeTeH M NuaukaTopsl 10CTHKEHUST KOMIIe-
TeHIUH
YK-1. CnocobeH ocymiecTBnsTs ouck, kpu- | MYK-1.1. Ananusupyer 3anady, BbAEss ee
TUYECKUH aHaJIN3 U CUHTE3 HH(OpMalNH, 0a30BBIC COCTABIISAIOIINE

MNPUMCHATH CHUCTEMHBIH noaxXoa AJid peIICHUA
IIOCTABJICHHBIX 3aJa4

NVYK-1.2. OcyiecTBaseT NOUCK, KpUTHUYECKH
olleHUBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamxupyer uHpoOpMaluoo, Tpedyemyro JUis
pelIeHNs OCTaBIEHHON 3a1aun

NVYK-1.3. PaccMaTpuBaeT u pearaeT panu-
OHAJIbHBIE BapUaHThl PELICHHSI IOCTABIEHHON
3a/a4M, MCNONb3ysd 12 CHCTEMHBIM MOAXOZ,
KPUTUYECKH OLICHUBAET UX JTOCTOMHCTBA U HE-
JIOCTaTKH

2. MecTO TMCUMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

I[I/ICI_II/IHJII/IH& OTHOCHUTCS K 00s13aTebHOM yacTu 010ka b1: MOIIYJ'IL «MaTemMaTH4eCcKue U ecTe-
CTBCHHO-HAaY4YHBIC TUCHHUILJIUHBD).



JucuumnimHa 6azupyercs Ha cienyoueil, poieHHON UCIUITIHE:
- TMHEeWHas anreopa.
Jucnumimza «MaTteMaTndecKuil aHanu3» JJIOTHYECKH CBsI3aHa C MOCJIEAYIOIUMU TUCIUILINHAMU:
B obsazamenvroti yvacmu:
- MaTEeMaTHUYCCKUI aHaIn3;
- pusuka;
- "H(POPMATHKA;
- METPOJIOTHS, CTAaHAPTU3ALUS U cepTUdUKALIHS;
- MaTepuagoOBeCHUE.
B uacmu, gpopmupyemoii yuacmuuxamu oopazos8amenbHbix OMHOULEHULL:
- DKOHOMMKA ¥ OpraHu3alys Ipou3BOJICTBA;
- CTAaTUCTHKA B TEXHOC(EpHOI1 0€30macHOCTH;
- OCHOBBI Ha/IEXXHOCTH, IPOYHOCTH U O€30MACHOCTH MPOMBIIIEHHBIX CUCTEM.

3. CTpykTypa U coaep:KaHue IMCUUIIINHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsET 4 3a4eTHbIE eIUHULBI -144 yaca.

3.1. Buabl yueOHoii padoThI M TPY10€eMKOCTh

n/n Bup yuyeoHoii padoTbl fsc‘]:::eﬂm Cemectp 2
AyIHMTOPHBIC 3AaHATHS 72 72
B Tom uncne:
Jlekuun 18 18
1.
CeMuHapcKue/pakTHYECKUE 3aHSTUS o4 o4
- JlaGoparopHble 3aHATHS - -
> CamocrosiTesibHasi padoTa 72 72
IIpome:kyTouHasi aTTECTALMSA
9K3aMeH c) e}
Hroro 144 144

3.2. TemaTu4yeckuii NIJIaH U3y4YeHUs TUCIHUNIMHBI

Pazmemén B nmpuiioxkenuu 1 k pabodeii mporpamme.

3.3.  Conep:xkanue pa3aejioB IMCUUILTHHbBI

BBeaenue

Hpe)]MeT, 3aaa4u U COACPIKAHUEC NTUCHHUILJINHBI. OCHOBHBIE 3TaIbI PasBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MCCTO U pPOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYTUMHU JUCHUILIIMHAMU.



Paznea 1. {udPepenuunanbroe ucuncienne GyHKIuil 0THONH nMepeMeHHOM

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncinoBoil Mociaen0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [locrpoenue rpadukoB ¢pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBslii 1 BTopoii 3aMevarenbHble npeseibl. CpaBHeHHEe OECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIC OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepbIBHOCT (DYHKIIHMI B TOUKE U HA IPOMEXYTKe, TOUkH pa3pbiBa G yHKIIHH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KIaCCUPUKALIHSL.

Tema 3. [IpousBognas pynkmuu. ['eomerpuyeckuii 1 GU3NUECKUIA CMBICI IPOU3BOTHOM.
[TpaBuna quddepeHmupoBanmst ¥ GOPMYIIbI BEIYHCICHUS TPOU3BOIHBIX. Ta0ymIia mporu3BOTHBIX
OCHOBHBIX 3JIEeMEHTapHBIX (YHKIMI. Borurcienue nmpou3BOAHBIX (YHKIIHMA, 3alaHHBIX pa3iny-
HBIM 00pazom.

Huddepennunan. IlpousBoausie U quddepeHnnais BEICIINX MOpaakoB. [IpubnmkenHbe
BBIUMCJICHHSI C TOMOUIBIO AU PEpeHInANOB.

Tema 4.11pasusno Jlonuransa. @opmyna Teiniopa. PackpbeiTie HeonpeAeIeHHOCTEN pa3any-
HOTro Tuna. PaznoskeHne OCHOBHBIX dJIeMeHTapHbIX GyHKIHH 1o hopmyne Teitnopa. [Tpubnuxen-
HBIC BEIYHCIICHUS C ITOMOIIbIo (hopmyiel Teiinopa.

Tema 5. OcHoBHBIE TeopeMbl U HEepeHINATEHOTO UCYUCICHNUS. MOHOTOHHOCTD (PYHK-
1H, KcTpeMyMbl Heo0XoanMBbIe U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJILHOTO 9KCTpPe-
myma. MccnenoBanue BoITYyKIOCTH rpaduka ¢pyHkiuu. Toukn neperuda rpaduka GyHKINM.

OOmast cxema uccienoBanus GyHKIUU U OcTpoeHus ee rpaduka. CBoiicTBa QyHKIUH,
HENpPEepBIBHBIX Ha oTpe3ke. Haubormbiee u HanMeHblee 3Ha4eHus (QyHKIUU Ha OTPE3Ke.

Pazpnen 2. lu¢ppepenuunaibHoe ucuuciaeHne GyHKIUl HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIUU HECKOJIBKHMX IEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojHsble. [Tomublit nuddepennman. IIpousBoanbie caoxkHON QYHKIMM HECKOIBKUX MEpe-
MEHHBIX. YacTHBIC IPOU3BOHBIE U JU(PepeHIranbl BRICIINX mopsaakoB. Teopema IlIBapia.

Tema 2. [IpousBonHas no Hanpasnenuro. I'paguent. KacarensHas k kpuBoil. Kacarenpnas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Popmyna Teinopa. DkcTpeMyM (YHKIUU HECKOJIbKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHuCIeHHE

Tema 1. IlepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIpeJeleHHOro uHTerpana. He-
OTpeZieNIeHHbI UHTErpall U €ro cBoMcTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JE€MEHTAPHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTo bl THTETpUPOBaHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, II0JIBE/IEHUEM 1101 3HaK 1uddepen-
uuana. Meroa HHTErpupOBaHUs 10 YaCTSAM.

HuTerpupoBanue pallioOHaIbHBIX Ap0oOel, THTErpUpOBaHHE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3amaun, MpUBOSIINE K MOHIATHIO ONPEACTICHHOTO MHTerpana. OnpeaeneHHbIH
UHTErpall, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTETrpa ¢ IepeMEHHBIM IPEIEIOM HUHTE-
rpupoBanus. @opmysna Herotona — Jleiiouuia. 3amMmeHa nepeMeHHON B ONPE/ICIIEHHOM HHTErpae.

[TpunoxeHus onpeeneHHOro HHTETpajia B TEOMETPUH U MEXaHHUKE (BBIYUCIECHHE TUIOIIA-
neit miockux Guryp, IIMHBI KPUBO, 00EMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO pojia (1o 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOIpaHUYEHHBIX (PYHKIINI HA KOHEUHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, NpUBOJAIIME K KPATHBIM HHTErpaiaM. JIBOHHON U TPOWHOW MHTETpasbl,
ux cBoicTBa. [IpaBuia BIMMCIEHUS JBOMHBIX HHTETPAJIOB.



3.4. TemaTnka NpaKTHYECKUX 3aHATHH MO IUCUHUIIHHE
«MaremMaTHYeCKUHA aHATIH3»

Ne Tema 3ansaATHA

n/n

1 Pazgen 1. DjeMeHTBI MATEMAaTHYECKOI0 aHAJIU3A.

YucnoBas nocienoBaTenbHOCTh. [Ipenen 4uciaoBoil mociaenoBaTeaIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npeaensHoro nepexona. Oynkmus. [Ipenen ¢pyakuu. TeopeMsl o mpene-
nax ¢pyHkuuu. [lepBblii 1 BTopoii 3aMeydaTelIbHble PEAebl.

2 CpaBHeHne 0€CKOHEYHO MaJIbIX U OECKOHEUHO OOJBIINX BETUYMH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJlble BEJTMYUHBI.

3 PackpbITHe Heollpe1eIeHHOCTEH pa3IuyHOro TUIa

4 HenpepbIBHOCTh PYHKITNI B TOUKE U Ha IpOMEXyTKe. OTHOCTOpOHHME TIpeAesbl. Touku
paspbiBa pynkiuu. [Tpumeps! pemenus 3a1a4

5) [TpousBonnas pynkuu. [lpasmia nupdepenunpoBanust U GOPMYIIbI BEIYUCICHUS MIPO-
n3BoAHbIX. TexHuka quddepeHurpoBanus

6 HuddepenunpoBanue oOpaTHbIX QyHKIMHA, (HYHKIMA, 3aJaHHBIX HESIBHO, ITApaMeTpuye-
CKkH, Jorapupmuueckoe qudepeHrpoBaHne

7 Huddepennnan. 'eomerpudecknii cmpicn auddepennnana. [IponsBoansie u nuddepen-
1IMaJIbl BBICHIMX NMOPAKOB. [IpubamkeHHble BBIYMCICHUS C OMOIBIO AU depeHnaios.

8 [IpaBuno Jlonurana. @opmyina Teisopa. PackpbiTe HEONPENETEHHOCTEN Pa3IuYHOTO
tuna. Pa3nokeHus OCHOBHBIX 3JIEMEHTapHbIX GyHKUUH 1o ¢popmyse MakiiopeHa.

9 ITpuGnnxeHHble BEIUMCIIEHUS ¢ TOMOIIbI0 (hopmyisl Telnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoanue GyHKIUN U mocTpoeHue rpa@ukos. [Ipumeps! (Mpo1omKeHHe)
CamocrositenbHas padora Nel Ha ceMuHape 110 QyHKIMSIM OAHON EPEMEHHOM

12 | Pazgen 2. @yHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 TOBEpXHOCTH ypoBHS. HacT-
HbI€ MPOU3BOJIHBIE U AU PEepeHIInan NepBoro nopsiika.

13 | [onusiit quddepenunan. IlpousBoansie cioxHol ¢yHkuuu. IIpousBoaHas GpyHKIUY,
3aJlaHHOM HesiBHO. YacTHbIE MPOU3BOIHBIE U AU(depeHIInaIbl BBICIINX NOPSAKOB. Teo-
peMa IlIBapua.

14 | IIpousBoaHas 10 HaAPABJICHHIO. [ paueHT.

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

16 | CamocrosiTenbHast padoTa Ne 2 Ha cemMuHape M0 PYHKIMSAM HECKOJIbKHX NepeMeH-
HBIX

17 | Pa3gen 3. UuTerpajbHoe HCUHCTIEHHE
ITepBooOpasnas. HeonpeneneHHblit HHTErpal U €ro cBOMCTBa. MeToj HeNmOoCpeCTBEH-
HOT'O WHTETPUPOBAHMSL.

18 | UnTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MOIBEICHNEM 0] 3HaK auddepeH-
ruasia. MeToi HHTeTPUPOBAHUS 110 YaCTSIM

19 | UnTerpupoBanue paroHaIbHBIX IpoOel, MHTErPUPOBaHNE HEKOTOPBIX BUJOB HPPAIHO-
HaJIbHBIX (PYHKINN

20 | MHTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKITHH.

21 | BeuucieHre Onpe/IeICHHBIX HHTErpaioB 1Mo ¢opmyie HetoroHa-JIeliOaua. 3amMeHa e-
PEMEHHOW U MHTEIPUPOBAHKE TI0 YACTSIM B ONPEAETICHHOM HHTErpale.

22 | TlpumoskeHusl ONIpeIeIEeHHOTO HHTErpaia B TEOMETPHH M MEXaHHKe (BBIYMCIICHHE TIJIO0MIA-
Jel TIOCKUX (UTYp, JUTMHBI KPUBOM).

23 | IIpunoxeHust ONpesie]IeHHOr0 UHTErpaia B TEOMETPHHM U MEXaHUKe (BbIUUCIIEHHE 00be-

MOB, TUTONIA/IEH TTOBEPXHOCTH).




24

HecoOcTBeHHbIe HHTErpaibl IEPBOrO U BTOPOTO POJIA, MX BBHIYHUCIICHHE.

25

321,[[3.‘-11/1, MPUBOAAIINEC K KPAaTHBIM HMHTCTpAJIaM. Briuncnenne I[BOI\/'IHBIX HUHTCIpajioB CBC-
JICHUEM K TIOBTOPHBIM.3a/]aui Ha M3MEHEHHE TIOPSIIKa HHTETPUPOBAHUS B IBOWHOM HHTE-
rpaie

26

FGOMeTpI/I‘leCKI/IC n (bI/ISI/ILIeCKI/Ie IIPHUIIOKCHUA KPATHBIX UHTEIrpajloB, IPUMEPHI BEIYUCIIC-
HUs.

27

KonTponbHOe TecTupoBaHue 1Mo Kypcy.

=

4, Y4eOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHbie 1okyMeHTbI 1 [OCThI

@I'0OC 22.03.01. «MarepuanoBefieHUE U TEXHOJIOTUU MaTepruanosy».2020.

AKkazeMu4ecKuid ydeOHBIH IJ1aH 1o HarpaBiaeHuto moarotToBku: 22.03.01 MarepuanoBenenue
U TexHoJIoruu Matepuaiios. [Ipodwiis: Marepuanosenenue u nudposie Texnomoruu. @opma
oOyuenus — ouynas. 2023.

Martpuna k AYII 22.03.01.02.- MarepuanoBeieHre U TEXHOJIOTUU MaTepuaioB. (MaTepuaio-
Bejienue u udpossie TexHoaorun). [puem 2023/2024 r.r. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816
«O06 yrBepxxaenuu Ilopsiika npuMeHEHUs] OpraHu3alUsIMH, OCYIIECTBISIIOIIMMU 00pa30oBa-
TEJBHYIO ICATEIIEHOCTD, JJIEKTPOHHOTO 00YUEHHSI, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
JIOTMH IIpU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM)».

4.2.  OcHoBHasi JUTEpaTypa

®duxteHromnsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YUeOHUK I BY30B, 15-¢ u3f.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIM3a: Y4eOHUK JUIs By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematnueckoro aHaiusa. T.1. JuddepennunansHoe U UH-
TerpajibHOe UCUMCIeHUs] QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHuK [D11eKTpOoHHBIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: @usmaraut, 2015. - 444 c. [Pexum nocryna: URL:
https://e.lanbook.com/book/71994 -3arun. ¢ skpana.]

4.3. JlomoaHHWTE/IbHAS JIUTEPATypa

[TuckynoB H. C. luddepennmanbHoe u MHTErpajibHOE UCUUCICHUS AJs BTy30B. B 2-X To-
Mmax. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6xoB B.I'., JIsxosckuii B.A., Maptsinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKH JJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpartkuii kypc Bbicuieil MaTeMaTuku [DIEKTpOHHBIH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  HamkoB u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

byrpos f1.C., Hukonbckuit C.M. Briciiast Mmarematrka: ydeOHUK 1711 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucuncinenne GyHKIUN OJHON U HECKOJIBKUX MEPEMEHHBIX. Teopus moss: me-
TOJIMYECKHE yKa3aHWsS M BapHaHThl pacueTHO-Tpaduueckux padot / boxynos M.A., bopo-
nuna C.J., [Tokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMNy», 2009.
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https://e.lanbook.com/book/93522

6. MaremaTtnueckuii ananu3s. Teopus npenenoB U qudQepeHnraibHOe UCUNCIEHUE: OCHOBHBIE
MIOJIOKEHHUSI TEOPHUH, METOANYECKHE YKa3aHUs M BapUaHThI pacyeTHO-Tpaduueckux pador //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.. M.: MI'TY «MAMW»,
2009.

4.4. DJaexkTpoHHBbIE 00pa3oBaTelbHbIE PecypChl

[IpoBenenue 3aHATUH U aTTeCTallMi BO3MOXHO B AUCTAaHIMOHHOM (hopMare ¢ MPUMEHEHHEM CU-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTtemaTuka» 3JICKTPOHHBIX oOpa3zoBarelbHBIX pecypcoB (DOP) mo BceM paszaenam
MIPOTPaMMBI:.

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

I/IHTCFpaJIBHOC HNCUYHCIICHUC
(GyHKIMH OJTHON IEpEeMEHHOM
HuddeperunanpHoe ncanucie-
HHC (1)yHKI_II/II71 HCECKOJIbKUX IIC-
PEMEHHBIX

Z[OHOJ'IHI/ITGJIBHBIG T'JIaBbl MaTc-

MAaTHYCCKOI'O aHa/JInu3a

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

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsimok mpoBeseHus: paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJECIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHOI paboTe 1/MiTh EHTPOM YyueOHO-METOINIEeCKOi paboThI.

Ka)KIlBIfI CTYIICHT 066CHC‘ICH I/IHZ[I/IBI/II[yaJILHLIM HGOFpaHI/I‘-IeHHI)IM IIOCTYHOM K BHGKTPOHHOfI

OMOJINOTEKE MOCKOBCKOIO ITOJIMTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3aciic: ((L[eHTp MaTEeMAaTHUYCCKOIO 06pa3OBaHI/I}I»

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

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

[Tone3nbie yuebHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIE MaTepUaIbl TPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH «IHTepHEeT» ISt OCBOSHUS

JMCITUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3u0HHOoE ¥ CBOOOIHO pacpPoCTPaHsieMoe NMPOrpaMMHoe

o0ecrieyeHue

Ne| HammenoBanue | Pazpabotuuk [10 | loctymuocts (u- | Ccpiika Ha Equnbiii peectp

(mpaBooOana- LIEH3UOHHOE, CBO- | POCCHMCKUX MpOrpamMm st

TEJb) 001HO pacnpo- OBM u BJ] (npu Hanuumm)

CTpaHSIEMOE)
1 [AstraLinuxCom |OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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

00O "HOBbBIE
OBJIAYHBIE
TEXHOJIOT' 1"

MoitOduc

JInuien3nonHoe

https://reestr.digital.qgov.ru/ree

str/301558/?sphrase id=9433

75

BOYHBbI€¢ CUCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS AN CUMIIJIMHbBI:

4.6. CoBpemeHHbIe MPo(deccHoHaIbHbIe 0a3bl JaHHBIX M HH(OPMAIIHOHHbBIE CIIPa-

HauMenoBanue

CchblLika Ha pecypc

HocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

Hoctynna B cetn UH-
TepHeT 0e3 orpanuye-
HUH

Nudopmannonnsie pecypebl Cetn

KoncybratlLoc http:// www.consultant.ru | loctymuo
[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JlocTymHO

JIapTOB BHICHIETO 00pa30BaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ HocrtymnHa B cetn UH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | Tocrynua B cetu UH-

.ru/

TEepHET 0e3 orpaHuye-
HUM

IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HOM OMbIMoTeKN
(eLIBRARY.RU)
WebofScienceCoreCollection — mo- | http://webofscience.com | Jocrymno

nuTeMarnyeckas pedepatuBHO-0MO-
nuorpadpudeckas u
HayKoMeTpHuueckas (6ndamomerpu-
yeckas) 0aza JaHHBIX
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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/
http://www.elibrary.ru/
http://webofscience.com/

5. MatepuajJibHO-TeXHHYeCKOe o0ecneyeHue JUCIUNINHBI

MaTepI/IaJ'IBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA oOecreunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPETyCMOTPCHHBIX YUECOHBIM IIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
MPOTHUBOIIOKAPHEIM IIpaBUIaM U HOpPMaM.

Kadenpa «MaremaTrkay He pacronaraet COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIOJNb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (hOH/Ia YHUBEPCUTETA.

[Tpu HEOOXOMUMOCTH JIJIsl IPOBEICHUS MHTCPAKTUBHBIX MMPAKTHYECKUX 3aHATHIA UCTIOIb3Y-
I0TCSI KOMITBIOTEPHBIE KIIACCHl YHUBEPCHUTETA.

6. MeToanueckue peKoMeHIaluu

6.1. Mertoauueckue peKoMeHIAIUM ISl IPenoaaBaTe/is
10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, cienyetr oOpaTuTh BHUMAHKUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH H3Y-
YaeMblii UMU MaTepuaj He TpeOyeT KaKoW-T1u00 CIEIHAIbHOMN (IOTIOTHUTEIBHOM) TOATOTOBKH H
BIIOJIHE MO>KET OBITh YCIEIIHO U3y4YeH, €CIU CTYACHTHI OyAyT MMOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JOMAIITHHUE 33aHHsI ¥ TI0JIb30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM IIaHOBBIX KOH-
CyJIbTAllM B TEYEHUE KAXKIOro cemecTpa. Bollenamne B Kypc MaraHaliu3a pa3Jieibl SBISIOTCA
KJIACCUYECKHMH, B TO K€ BPEMS OHU IIPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UIMEIOT IIMPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHMS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
naq. X oCBOEHHME ITOMOKET CTYJIEHTaM JIOTMYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEUTHO MPUMEHSITh HAKOIICHHBIE 3HAHUSI B TPOGECCHOHATBHON
JIeSATEIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEKOMEHAO0BATh CTYACHTaM OCHOBHYIO H JOIOJI-
HUTEJIBHYIO JJUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JUJIS IOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHM IO JUCLHUIUIMHE CIeIyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY/IEH-
TOB O BUJE U (popMax TeKyIIeH U MPOMEKYTOUHON aTTeCTalluii 0 JUCIUIUIMHE, CPOKaX UX Ipo-
BEJICHNUs, YCIIOBUAX JOIYCKa K IPOMEKYTOUYHOMN aTTECTalUH, IPUMEHAEMBIX BUIAX IIPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxenue T€OpPEeTUUECKOro MaTepualla JOJDKHO COIMPOBOXAATHCSA HIUIFOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeIeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELICHUN 33Ja4l HE OTBJICKAJIHU OT IJIABHOT'O: OCMBICIICHUS UJIEHU U CYTU IPUMEHS-
eMbIX MeTo10B. ClielyeT Bcerza yka3blBaTh IPUMEPbl IPAKTHUECKOT0 IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUHN U POpMyI.

[IpakTuueckue 3aHATHS JOHKHBI ObITh OpPraHU30BaHbI MIPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBaJIOCh BPEMs Ha MEPHOAMUYECKOE BBHIMOJIHEHHE CTYJEHTaMH HEOOJIbIION caMocTos-
TeIbHOU padOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHMSI U3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAYIIUN IPAKTHUECKUE 3aHATHSL, T0JIKEH COIrTIaCOBBIBATh y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €ANHYIO CUCTEMY 0003HAYEHHH.

[IpenonaBaTemnto crieayeT T0OMBATHCS CUCTEMAaTHUYECKON HENpPEepbIBHOW pabOThI CTYICH-
TOB B TE€YEHHE CEMECTPA, HEOOXOAMMO BBISBIISTH CUIIBHBIX CTY/IEHTOB U ITPUBJIEKATh UX K HAYYHOU
paboTe, K Y4acTHIO B pa3HOTO pojia OJIMMIIMAaX U KOHKypcax.

CTyaeHT IOoKeH OonlyniaTh 3aMHTEPECOBAHHOCTh MPENOAABaTeNs B JOCTHKEHUN KOHEU-
HOT'O pe3yNibTaTa: B NPHOOPETEeHUH OOYYaloUIMMMCSA MPOYHBIX 3HAHUM, YMEHHH W BIaJeHUS
HaKOIUIECHHOHN MH(pOpMAaIMEH s peleHus 3a71a4 B Mpo(dheCCUOHATBHOM NeITeTbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOXHO B JUCTAHIIMOHHOM (hopMaTte ¢ MPUMEHEHUEM CH-
CTeMbI qucTaHImoHHoro o0y4yenus yHusepcuteta (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
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Kaeapoii «MaTeMaTHKay JIEKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) mo Bcem pasznenam
nporpamMmsl (cm. 1. 4.4).

[opsimok npoBeneHus paboT B AUCTAaHIIMOHHOM (OopMaTe YCTaHABIMBAETCS OTIACIbHBIMU
pacropsKeHUsIMHU IIPOpEeKTopa Mo yuyeOHOH paboTe W/MiM LEHTPOM y4eOHO-METOIUYECKO pa-
OOTBL.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4aIOMNXCHA MO0 OCBOEHUIO
AUCIUIIIHHBI

Pazgea 1: nudppepenunanbHoe ucuncienue GyHKuuil 0THON MepeMeHHO

[Tpu u3yvenun nquddepeHnaIbHOTo HCUnCIeHus GYHKINN 0HOM TepeMeHHOM oOpaTuTe
BHUMaHUE Ha MOHATHE Mpeena GyHKIUU B TOYKE U METOAbI ero Berurcienus. [penen — ogHo us
OCHOBHBIX TOHSTHH MaTeMaTh4yeckoro aHanusa. Ilpu BbIYMCIEHUU MpenesioB (YHKIMHM HAJO,

0 o
TIPeX/Ie BCEro, BBIACHHTH XapaKTep HeonpeaeneHHocTH | —, —, 0-00,00—00, 1% |. Uro6s
00
OBJIA/ICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BHIYMCICHUE TIPEENIOB, HAJI0 3HATH J[BA 3aMEYaTEIbHBIX
npenena, TabauIly S5KBUBAJICHTHBIX OECKOHEUHO MaJIbIX, MPaBuIIo Jlonurans, pa3Iu4HbIe IPUEMbl
PaCKpBITHS HEOTIPEICICHHOCTEH B 3aBUCUMOCTH OT BUJIa (DYHKIIMH M PEIIUTh AOCTATOYHO OO0JIb-
10€ KOJIMYECTBO 3a/1ad.

[Ipu w3ydeHun TeM, IMOCBSIICHHBIX MPOW3BOAHONW W nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUYECKUIN CMBICII, TOHUMATh pa3iuine Mex 1y HuMu (auddepeHmuan - 3To
TJIaBHAs JJMHEHHAs 4acTh npupameHus Gyaknun). TBepao 3HaTh (Kak TabiauIly yMHOKEHUS) Bop-
MyJbl quddepeHIIpOBaHUS OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMHA W npaBuia nuddepeHmpona-
HUS (BCEe, KOHEYHO, HO 0COOCHHO TpaBmII0 TU((HEepeHIIMPOBAHUS CIIOKHON (PYHKIINN).

OOpaTtuTe BHUMaHUE TaKke Ha ocoOeHHOCTH TuddepeHrpoBanus QyHKINHN, 3aJaHHBIX
B HESABHOW (popMe, mapaMeTpUUIeCcKH, Ha prueM JorapupmMuueckoro qudQepeHnpoBanms.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATh aJIlTOPUTM HCCIe0BaHUs QYHKIUN U TOCTpOe-
HUS rpaUKOB: ONpeielIeHre TOUEK pa3phiBa (M UX Ki1accu(UKAIMIO), aCUMIITOT rpaduka (BepTH-
KaJbHOH, HAaKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOIUMBIE M JOCTATOYHbIE YCIOBHSI MOHOTOHHOCTH
(GYHKINH, CYIIECTBOBAHUS JIOKAIBHOTO KCTPEMyMa, MPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKLIMU ¥ TOUEeK neperunoa.

Paznen 2: nudpepenunanbHoe ncuucjienne GyHKIUI HECKOJbKUX NepeMeHHbIX

[Tpu n3ydeHnn JaHHOTO pasjiena oOpaTuTe BHUMaHUE HA TO, YTO (DYHKITUS IBYX NIEPEMEH-
HBIX UMEET HATJISIIHBIN T€OMETPUYECKUN CMBICIT — 3TO IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMbICIUTh TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO AuddepeHimana u 0coOeH-
HOCTb WX BBIYHMCIICHHS, OBJA/I€Th TEXHUKOW BBIYMCIICHHUS MPOU3BOJIHBIX OT CIOKHON (DYHKIIUU

HECKOJIBKHX IepeMeHHbIX. ClelyeT o0paTuTh BHUMaHKE Ha TO, 9TO Uil QyHKunn Z = Z(X, y)

0’z 9’z

CMeIIaHHBIE YaCTHBIC MPOU3BO/IHBIE BTOPOTO TOPSIIKA PABHBI MEXKTY COOOM:

pema IlIBapuia), To ecTb NOpsAIOK JU(PepeHIIMPOBAHUST HE UMEET 3HAUCHUSI.

Jlig GyHKIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS! (PYHKIIMH B TPOU3BOJIHLHOM
HalpaBJICHUU XapaKTepU3yeTCcsl MPOM3BOIHON 110 HANpPaBJIEHUIO, @ HAMOOJbINAs CKOPOCTh U3Me-
HeHus QYHKIMK OyJeT B HalpaBJIe€HUN BEKTOpa I'PaiueHTa.

Craenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
[IECTBOBAHUS IKCTpeMyMa (QyHKIIUN HECKOJIbKUX MEPEMEHHBIX.
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Paznen 3: MHTerpajibHOE HCUHCIEHHE

B uHTerpasbHOM HMCYHMCIIEHUHU pelaeTcs 3ajada, oOpaTHOM TOH, KOTopas paccMaTpuBa-
nack B uddepeHIHaTbHOM HCUHCICHAN: HEOOX0AMMO Haitti s nauuoi ¢pynxuun T (X) Takyro

(GyHKLMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3a7aHHON. MIHTEerprpoBanue GpyHKIUI — 10-
CTaTOYHO CIIOXHBIH pa3/iesl MaTeMaTHKH, OBJIaJeTh KOTOPBIM MOYKHO TOJIBKO, €CJIU CTYJICHT «BO3b-
MET» JOCTaTOYHO OOJIBIIOE KOIUYECTBO HHTETPATIOB Pa3HOIO THUIIA.

Hano TBep0 3HaTh TabiIMIly HHTErPAJIOB OT OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH, OCHOB-
HbIE METO/Ibl HHTEIPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOJIBEACHUE MO/ 3HAK AU depeHImaina, HH-
TETPUPOBAHKE MO YACTSIM, IPUEMBI BBIYHCICHHUS HHTETPAJIOB OT PAIlHOHATBHBIX APOOEH, OT pas-
HOTO THIIAa TPUTOHOMETPUUYECKUX (PYHKITHI).

Hamo ocMbICINTh €IMHCTBO HOAXO0/a K MOCTPOCHUIO ONPEACICHHBIX, KPATHBIX, KPUBOJIU-
HEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MTOCTPOCHHE HEKOTOPO MHTErpaJibHOM CYyMMBI H IIpe-
JIeTIbHBIA Iepexo/.

3HaTh TEOMETPUUYECKHII CMBICIT U OCHOBHYIO ()OPMYITY BBIYMCIICHHS OTPEICTICHHBIX HHTE-
rpasioB — popmyny Hetorona — JleliOHu1a, reomerpudeckue u pu3ndecKkue MpuitoKeHHus onpee-
JICHHBIX ¥ KPAaTHBIX MHTErPAJIOB, YMETh HAXOIUTh IJIOMIAb TUIOCKOW (DHUTYpBI, IIHHY KPHBOH,
00BEM M IUIOLIA/Ib TOBEPXHOCTH TEJI BPAIICHUSI.

7. ®oH OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pa3aelsl:

1. MeToapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB OOYICHHUS.
2. lllkana v KpUTEPHUH OLICHUBAHUS PE3YJIbTaTOB OOyUYEHUSI.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexxyTouHasi aTTeCTaIlus.
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BKJIIOYASI CAMOCTOSITEIbHYI0 6OThI
< padoTy CTyIeHTOB arrecta-
= ’
Ne 5 g ? CryaenTos nuu
o Pasznen 2 % 2 U TPYI0EMKOCThH B 4acax
5]
= 5
© &) Pe-
J | II/C | JIag | CPC | KCP | K.P. | KIL. |PTP | ¢pe- | K/p | D 3
par
Bropoi cemecTp
Paznen 1. InddepenunanbHoe uc-
ynciaeHue QyHKUMA 0XHOI epeMeH-
L1 | noi. Unciosas MIOCJIE0BATEIBHOCTD. 2 1 2 2 4 +
[Tpenen uncinoBoil MoCIe10BaTEILHOCTH
u ero cBorcTia. [IpaBuna npenenpsHOro
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nepexoaa. Oyukmus. [Ipenen dyHKImm.
Teopemsl 0 penenax GpyHKIUH.
Boiiaua 3aganuii PI'P Ne 1 o mare-
MaTHYeCKOMY AHAJIM3Y.

1.2

IlepBbIil 1 BTOpPOU 3amedarellbHbIE IIpe-
nenbl. beckoHeuHO Malible U GECKOHEYHO
0oJbIIME BEJIWYMHBI. OKBUBAJIECHTHbIE
0OECKOHEYHO MaJjible BETMUYHUHBI. Packpbl-
THE HEOIIPENEICHHOCTEN PAa3HOI 0 THIIA.

1.3

HenpepsiBHOCTB (DyHKIMI B TOUKE U HA
npoMexyrke. OOHOCTOpOHHHME — IIpe-
nenbl. Touku paspbiBa (YHKLIUH, HX
KJ1accuukarms.

1.4

[TpousBognas Qynkuuu. ['eomerpuue-
CKUH M MEXaHMYECKHI CMBICI NpOU3-
BonHOM. [IpaBuna nuddepenupoBanms
U (HhOpMYJIbI BEIYMCIICHUS TPOU3BOIHBIX.
Tabnuna mpou3BOJHBIX OCHOBHBIX 3Jle-
MeHTapHbIX QyHkuui. TexHuka qudde-
PEHLIPOBAHUS

1.5

Hudbdepenuman. [IpousBonusie u nud-
depeHnnansl BeICIIUX mopsakoB. [Ipu-
OJIKCHHBIC BBIYHCICHUS C TOMOIIBIO
b depeHIanos.

1.6

IIpaBuno Jlonurana. ®opmyna Teinopa.
Pa3noxeHns: OCHOBHBIX 3JEMEHTAPHBIX
¢yukuuit o gopmyne Teitnopa. IIpu-
ONMM)KEHHBIE BBIUMCIEHUS C MOMOIIBIO
dbopmysl Telnopa.
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1.7

OcHoBHBIE TeopeMbl U PepeHIHATb-
HOTO  HMCYHUCIeHUs. MOHOTOHHOCTb
¢bynkuuu, skctpeMymbl. Heo6xoanmere
U JIOCTaTOYHBIC YCIOBUS MOHOTOHHO-
CTH, JIOKJILHOTO 3KcTpemyMa. Hccneno-
BaHHUE BBIYKJIOCTH Tpaduka (QpyHKIUH.
Touku neperuoa.

1.8

OO6mas cxema rccae10BaHus (PYHKIUH 1
noctpoeHus ee rpaduka. CpoiicTBa
(GyHKIMI, HENpepbIBHBIX Ha OTPE3KE.
HauOonpiiee 1 HauMeHbllee 3HAYCHUS
(GYHKIIMM Ha OTpE3Ke.
CamocrosiTeibHas padora Nel Ha ce-
MHHape 1m0 (yHKUHMAM OJHOM mepe-
MEHHOM

1.9

Pa3znen 2. ®@yHKUIMA HECKOJIBKHUX Ile-
pemMeHHBbIX. [Ipenen u HENpepbIBHOCTD.
OcHOBHBIE  CBOMCTBAa  HENPEPBHIBHBIX
¢dbyukuii. Yactueie mpousBoaubie. [om-
HBIN TuddepeHnmar.

Boinaua 3apanuii PI'P Ne 2 no ¢pyHk-
MM HECKOJbKHX IepeMEeHHBIX

1.10

[Ipou3BoHbIE CHOKHON (DYHKIIUU He-
CKOJIBKMX IepeMeHHbIX. YacTHble mpo-
U3BO/IHbIE U AuddepeHInanbl BHICIINX
nopsakoB. Teopema IlIBapua. IIpous-
BOJ[HAs 11O HANPABIICHUIO. [ pasneHt.

10

1.11

OKcTpeMyM (YHKIIMU HECKOJIBKUX Tepe-
MeHHBIX. HeoOXxoauMble U I0CTaTOUYHbIE
YCIIOBUS DKCTPEMYyMa.

11

16



CamocrosiTesibHas padoTra Ne2 Ha ce-
MHHape MO0 (YHKIHAM HECKOJbKHUX
nepeMeHHbIX

1.12

Pa3nen 3. UnTerpasbHoe HcYUC/ICHHE
ITepBooOpasnas. Heonpenenenuslii uH-
Terpan u ero cporcrea. Tabnuia wHTE-
rPaJIoOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. MeTos HEmoCpeaCTBEHHOTO
WHTErPUPOBAHUS.

Boiiaua 3agannii PI'P_Ne 3 no unTte-
IPAJbLHOMY HCYHUCJICHHIO

12

1.13

WHTerpupoBaHie ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, MOJIBEJCHHEM IO 3HAaK
muddepernmana. Meroa WHTErpUPOBaA-
HUSI 110 9aCTsIM

13

1.14

WHTerpupoBanne panuoHAIBHBIX JpO-
Oeli MHTErprupOBaHNE HEKOTOPBIX BHJIOB
UPPAMOHATBHBIX M TPUTOHOMETPHUYE-
CKUX (DYHKIIMH.

14

1.15

3anauu, IpUBOJSAIINE K TIOHATHUIO OTIpe-
JIeJIEHHOro uHTerpana. CBolicTBa ompe-
neneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeitOHMIIa. 3aMeHa IepeMeHHO 1
WHTEIrPUPOBAHUE II0 YacTSIM B OIpee-
JICHHOM UHTErpase

15

1.16

[TpunokeHuss ONpENEeIeHHOr0 HHTe-
rpajia B TeOMETPUN U MEXaHUKe (BbIUHUC-
JeHue IUIomane miockux — Quryp,
JUTMHBI KPUBOM, 00bEMOB, IIJI0IIA/IeH 1o-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpaibl MEPBOTO U
BTOPOTO pOJia, UX CBOMCTBA.

17
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3amauun, TPUBOISIINE K KPAaTHBIM HHTE-
rpajaM. JIBOMHOM W TPOWHOM HHTE-
rpajibl, UX CBOMCTBa. Bbruucienue ABou-

118 | yix MHTETPAJIOB CBEJIEHUEM K IIOBTOP- 18 6 4 +
HBIM. ['eomerpuueckne u (Quanveckue
MPUIOKEHUS KPATHBIX MHTETPAJIOB
KonTpoabHoe TecTupoBaHune
dopma aTTecTal UM 19-21
Bcero yacoB o AucuuIInHe 3
18 | 54 72 Pﬁp can
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarorosku: 20.03.01 «TexnochepHas 6€30maCHOCTHY

[Tpoduns: «IIpupomooxpanHbie OMOTEXHOIOTUNY, «IKOJOTUIECKAs U IPOU3BOJICTBEHHAs Oe30mac-
HOCTB»

Kadenpa: «Marematukay

1.MeToabl KOHTPOJISA U OLICHMBAHHUS Pe3yJabTATOB 00y4eHU s

J1J1s KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIkajsa 1 KPUTEPUH OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs
®opmMa NPOMEeKYTOYHOM aTTECTALMHU: IK3AMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B opMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJIHEHUSI BCEX BUJIOB yueOHOU paboThl, IPEyCMOTPEHHBIX Y4EOHBIM IIJIAaHOM 110 JAaHHOW AUCLIU-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YJbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUYEHUE Ce-
MecTpa. OleHKa CTEeNeHN JOCTHXKEHUS 00Yy4arolUMUCA MIaHUPYEMBIX Pe3ylIbTaTOB OOY4YEHHUS I10
JUCIIUIIMHE POBOJUTCS MPENoJaBaTesIeM, BEAYIIUM 3aHATHS MO AUCHUIIMHE METOJOM IKCIIEpT-
HOU oueHkH. Ilo uToram mpoMexyTouHOM aTTECTALUU MO JAUCLUIUIMHE BBICTABIISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0Y», «YAOBIETBOPUTEIBHO» UIH «HEYTOBIETBOPUTEIHHO.

IIkana oueHNBaHUA Onucanne

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
AEGHTA K INPOMEKYTOYHOM AaTTeCTallu, NPEIyCMOTPEHHBIE
nporpaMMoil TuctuIuiiHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSAMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIMICHHON CJIOKHO-
ctu. Ilpm sToM Moryr OBITH AONYLIEHHl HE3HAUUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH IMEpeHoce 3HaHWM u
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTalllu, NPeIyCMOTPEHHBIE
nporpaMMoil TucHUIUIMHBL. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJCHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl X0/ peleHusl.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUoOPETEHHbIMU 3HAHUSIMH, YMEHUSIAMU,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMEHTaluuell U BBIBOJAMHU, B PEIICHUU 3a1ad MOTYT
coJiepKaTbcs rpyOble omuOKu. J{71s HoTydeHus IPaBUIBHOIO OT-
BeTa TPEOYIOTCS YTOUHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHMS IOATOTOBKHM CTY-
AE€HTAa K NPOMEKYTOYHOH AaTTeCTAllUM, MPEIyCMOTPEHHBIE
nporpammont aucuuiuivasl, UJIW cTyneHT neMOHCTpUpYyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUW, YMEHHH, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBIIETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAHUY 3HAHUSAMH U YMEHUSIMU.

3. OueHo4YHbBIE CPeICTBA

/i

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-
neny

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIEC 3HAHUS 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEIOM.

KoMmmnekr 3amanwmii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

YcrHblii onpoc,

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 cobeceoBaHue, | 3aHHbBIC C U3ydyaeMOM JUCHUIUIMHOM, U pac- | TeMam/pa3zenam JIuc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect ITO3BOJISIONIAS ABTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH 1 yMEHUI o0yJaronierocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHWUW, YMEHUMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIIOYATh KOMILIEKC T€O- | OMJICTHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHI)IG CpCACTBA TCKYILIETO KOHTPOJIA YCIIEBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC BOIIPOCHL

3.1.Tekymnii KOHTPOJIb

" 3a71aHUs B q)opMe 0JIaHKOBOT'O TECTUPOBAHUA TJIsI KOHTPOJIA OCBOCHUA 06y‘IaIOHII/IMI/IC$I pa3aciio

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen uncioBoi MOCIEIOBATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoaHas o HAMPaBICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopou sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccnenoBanue cxoauMocT HECOOCTBEHHBIX HHTETPa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinHe « MareMaTH4ecKuil aHAJIM3»

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepeMeHHOM
1. Haiftu npenensi:

Iim(2—n)2—(1+n)2 fim Jn+2-3/8n°+3

"> (1+n)" —(2-n)"’ = Yn+5+n

2 n?
Iim(2n +3j ) Iimn(\/n2+1—n), "m[n—loj3n+l

n—o 2n2 +1 n—o nool nal

lim 2x% +11x+15 - 4x?

x->-3 X+3 x>0 sin? 3x

. 2™ 5" sin3x . g7

lim lim lim (1-3x)™"

nsw 32 L BN x50 1— e><2 x—>+0
0, x<-7x

2. UccnenoBath Ha HEMPEPBIBHOCTD U BBIMOIHUTD YepTexk: Y =<SINX, —7 <X <0
T, X=0

3. Haiitn mpon3BOIHYIO (yHKINU:

3 2
y=2(3x +ax _X_Z).yzlnarcsinxll—ezx.
15V1+ X

3P+l
3t®

V2 o
=sin| —+t |.

cos6x 2 1 .
y=————— y=arctg° ————+sinin2x
3sin(12x+1) 1— 2x>

y=arctg—th_Cth. X

y:arctgsln% yz(&)

3
sin(x—2y)+x—=7x x=e"'cost, y=¢e' cost
y

4. CoCTaBUTh ypaBHEHHs KacaTellbHOW W HOPMAaIH K JaHHOW KPHUBOM B TOYKE C abcIuccoi X, :
y=x>+8/x =32, x,=4.

1
5. TIpoBeCTH MONHOE UCCNeA0BaHKe U mocTpouts rpaduk f (X)=x* +=
X
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

= n ”n . XZ + 3y2
1. Haiit yactHbIE IIPONU3BOAHEIC BTOPOI'O IIOpsAaKa, Y6C,I[I/ITBCH, qTo ny = Zyx =
Xy
y2
2. Haiitu rpamuent ¢yakiun z = f(X,y) Brouke M(X,,Y,): 2= 7 M, (4,6) .
X
3. ccnenoBath Ha 3KCTpeMyM GYHKIHIO Z=X> —X+ Yy +2y .
HNurerpupoBanue
Beruucianrsb HEONIPEACJICHHbIC HHTEI'PaJIbl

[———— ax ,[x-27dx, J(X +1)e*dx ,[xcos3xdx, [e*cosxdx,

2(x+ Jx

f dx f dx J‘ x+18 dx, | X+1 o jSinsxdx

x> —6x+18" " x*+6x+5 Y (X-6)(x+2) " "x*+3 ' ‘cos’x

Berunciaursb OINPEaCJCHHBIC HHTEI'PAJIbI
ﬂj633'n2 cosxd i dx }( 1)e*dx, ef
in® xcosxdx, —, J(x- X

0 041+3x o 1 X7 +Inx’

? f1+x2 X*f‘ dx }X2+2de

11+ «/3x Sarctgx  1(3x+5)?2" o x*+1

S 2 - ¢ dx

J———dx, [V4-x*dx, [3sin’xcosxdx, [——,

0 1+ X2 0 0 o V1+3x

E
(x—1)e*dx,
J J; X7 +Inx
Heco6cTBeHHBIE HHTETPAJIBI

1. YKa)KI/ITe, KaKOH U3 HECOOCTBEHHBIX HUHTCETPpaJIOB SABJISACTCA CXOLAIIUMCSH

[Vxdx, [x%dx, [vx°dx.

1 1 1
2. BeruuciauTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb j 1

+x°

3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xax
1

a dx
4. BeluyncnuTh HECOOCTBEHHBIN MHTETpall IT , YCTaHOBUTB €0 CXOQUMOCTb UJIN

pacxoauMoOCTb.

23



1
dx
5. BBILII/ICJ'II/ITB H€C06CTBGHHI>II/I I/IHTeraJ'I _2 , }’CTaHOBI/ITB €ro CXoanMoOCThb UJIN

-1
PacxoauMOCTb.

0
dx
6. BBI‘-II/ICJII/ITL I/IHTeI‘paJI, yCTaHOBI/ITB €ro CXOANMOCTb UJIN paCXOI[I/IMOCTB J.]_ 2
+ X

00

0
7. BbluncauTh UHTErpajl, yCTaHOBUTh €r0 CXOJAUMOCTb MIIM PacX0JUMOCTh J‘In xdx
1

1
. dx
8. BBILII/ICJ'II/ITI) HeCO6CTBeHHI>II/I I/IHTel"paJ'I J._Z , YCTAHOBUTDb €ro CXoaAnuMoCTh Ujin
X
-1

PacxoauMOCTb.

Kparnble uHTErpaibl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJIe

6-Xx

a jdx [ 10y, b. jdyzjyf (X, y)dx.
0 0y

2x

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

3. Berancnuth

H(lezyz +16x°y* ) dxdy;

D

D: x=1 y=x% y=—/x.

4. Bpruucnuth

[[(x? + y)dxdy, D — MHOXeCTBO TOYEK MIIOCKOCTH, OTPAHUYEHHOE INHUSAMHU

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

5. Haiitu mutomaaps ¢purypsl, orpaHu4eHHON JAHHBIMU JINHUSMU
y=3/x, y=4e*, y=3, y=4.
6. Haiitn tuiomiaas GUrypsl, OrpaHHYeHHON THHISIME Y = X, Y = —X+ 2

8. Haiitu 00beM Tena, moxydeHHOro BpamienneM Bokpyr ocu OY (urypsl, orpaHU4eHHON JTMHU-
s Y=Xx°, y=1 x=0.

9. Haiitu o0bem Tena, moiay4eHHOro BpamienneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
s Y=X°, Yy =X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt
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1. MocTpoutsb rpaduk: y = 3C0S2X

2. HaiiTn npegensi:

_ 2 2 _ 32
(5 n)2+EZ+n)2 2)Iim1 c2032x 3)lim X=X =X 2
—(5+n

1) lim 5 >
x>0 @2 _1 x>2 X —2x% 4+ x—=2

= (5-n)

2 x— X
o lim X stim( 5021 i x— 51

X2 In(x—l) x=>0{ 1+ XCO0S X

—-X, X<0

2
3. UccnepoBaTh Ha HENPEPBIBHOCTb M BbINOMHUTL YepTex: Y =< X°, 0<x< 2

3, x>2
BapuaHTt
1. HaiTn nponsBogHyto y;:
X
a) y=arctg3ln£ 6)y:(\/;)
X+2
X3
B) Sin(x—2y)+—=7x r) x=e'cost, y=e'cost

. (1 1
2. Havitm lim| = —
x>=( X arctgx
, 1
3. MpoBecTn NonHoe uUccnefoBaHUe 1 nocTpouTsb rpadmk | (X) =X"+=.

X

Bapuanr.

ou

Nel. BerancnuTe NPOU3BOAHYIO 110 HAIIPABICHUIO —— W HAUTH MOJYJIb BEKTOpA rpajvieHTa s

0S

X
dysknum U = 2Xy + T +7° B Touke A(6;9;1) B HanpaBieHNH, COCTABIAIOMIEM € OCIMH KOOP-

6 T
L COSfB=—, y<=.
P=37<5

~ | w
<

quHat yriasl COSa =
Ne2. Vcerenoats Ha sxcrpemym ymxmio Z = Xy(L—4x% —4y) =5,

N3. z=In(y—=x*), x=+/sint, y=cost. Haiimu g—i

Bapuant

Boiyucanumoe:
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2
2. I(2x+1)-lnxdx :
1

3. J-3x —4 J-sm 33x

dx.5.
X +4x cos’ 3x I,/4 2x — x>

1.  BpuucInTG HHTETPATIBL

+00 +
J‘ 2 dx J‘ dx
xe N
1 . X-+Inx
MN306pa3nTb 061acTb MHTEFPUPOBAHUA U USMEHUTb NOPAAOK UHTErPUPOBAHMNA B MOBTOPHOM MHTErpane

Npr—
j dx jf(x »)dy.

BbluMcauTe naowagb ¢urypbl, OrpaHUYeHHON JSIMHUAMM

2
y=2-x", y=x.
BapuaHT 3aaHui1 TPEHUPOBOYHOrO TecTa.

3apgaum

3
arcctg?/x dy—2

luactb 1. y =sininx, y',y"—? 2. y= 3. y=3x"+xe*,%,=2/1x=0,1, y—?

4. Haitn nponsBsoaHyto Y, :

a) y —5 Sin4 X_3 6) y — Xarctg7x
V X

y

B) ¥ += =c0s3x r) Xx=cost+sint, y=sint—tcost
X

5. Uccneposats Ha skctpemym f (X) = (X —3)2 (x=5).

2%
6. HaiiTn nHTepBasibl MOHOTOHHOCTM Y = — .
X

X3

7. Haiitn Hanbonbliee, HanmeHbluee 3HauyeHne pyHkuum | (X) =?—16X Ha oTpesKke [—5;1].

1
8. MocTponTb KacaTeNbHYyIo K rpaduky pyHkumm f (X) =3arccos x* B Touke X = E .

2 yactb 9. HaliTu npeaensi:
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(3+n)° =(2+n)’ tg2x X* +2x-3 2 [im 195%

1) lim 2)lim—=— 3)lim
o (24 n)2 ~(1- n)2 -0 —1 x>-3x® +5x% 46X 7 193X
3 yactb
0, X<—rx

10. UccneoBaThb Ha HEMPEPLIBHOCTb M BbINOMHUTDL YepTex: Y =4SiNX, —7 <X <0,
T, x>0

11. NposecTn NosHoe nccneaosaHme u noctpoutb rpadmk | (X) =

Kpurepun onenkn:

- OLIEHKA «3aYTE€HO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH PETYJISIPHO B TEUEHUE CEMECTpa MPEICTaBIISI
pelIeHys 3a/1a4, BBIIOJIHUI IIOJHOCTHIO BCE 33/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENoja-
BaTelIs;

- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTY/ACHTY, €CJIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa IMpe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3a/laHKs HE IOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsUT paboThl
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BONPOCHI IPENO1aBaATE.

J171g ipoBeIeHus! TEKYILEro KOHTPOJISl 3HAHHUM CTY/IEHTOB B AUCTAHIIMOHHOM dopMaTe B pas-
paboTtanHbIx Kadeapoil «MaremaTtruka» OHIAHH-KypcaX UMEIOTCS MPOMEXKYTOUHbIE (IPOOHBIE) Te-
CTHI.

3.2. [IpomeskyTOUHasI aTTECTALMSA

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opme.
Bpems a1 noAroToBKM OTBETa Ha BOMPOCH! He Oosiee 45 MUH.

buner Bkito4aeT TeopeTHUECKUIl BOIIPOC U 3a1a4H.

KoMruiekThl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTemMaTukay.
TunosBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

KommnuiekT Bonpocos

o pucuummae «MareMaTH4ecKui aHaJIn3»

JudpdepeHunanbHOe HCHUCTEHHE PYHKIUA OHON NTepeMeHHOH

[TonsiTHe nepeMeHHON BEIMYMHBI U 00J1aCTH €€ U3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCu(UKanus GyHKIUH.

OrnpenenieHne U TUIBI YACIOBOM MOCIEA0BATEIBHOCTH.

[Ipenen unciaoBO Mocnen0BaTeIbHOCTH. ApU(MeTHUECKHe Onepaui Haj MOocieA0BaTeIbHO-

CTSIMH.

5. YcnoBus cyliecTBOBaHUS KOHEYHOTO MTpe/ielia YUCIOBOH Mocie0BaTeIbHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

6. Bropoii 3ameuaTenbHBIN Npeaes.

7. llpenen ¢pyukuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTalys MOHATHUS Ipeiena ¢ yHKIUH.

CBolicTBa IIpeENoB.

PN E
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10.

11.

12.
13.

14.
15.

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

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

SoukrwdE

© oo~

=

beckoneuHo maibie, 6eCKOHEUHO OOIbIINe (PYHKIUH.

[TepBrIii 3aMeydaTenbHbIN TIPEAE.

beckoHeyHO Majble BeTMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Masble M UX HCIIOJIb30BaHUE TPU
BBIUHCIICHUH NpeesioB. Tabinia 3KBUBAJICHTHBIX 0ECKOHEYHO MaIbIX.

HenpepbiBHOCTH PyHKITMH B TOUKE M Ha poMexyTke. OHocToponHue npenensl. Knaccuduka-
1[Msl TOYEK pa3pbiBa rpaduka.

CaoiicTBa yHKIIHI, HEMIPEPHIBHBIX HA OTpe3ke (Teopembl Beiiepmrpacca, bonbiiano — Kommn).
[IpousBognas. ['eomerpruueckuii U HU3MIECKU CMBICT IPOM3BOAHON. KacaTenpHas 1 HOpMallb
K TUIOCKOM KPUBOW.

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIUH.

CBs3b MEXKAY CYIIECTBOBAaHHEM MPOU3BOIHON (PYHKIIMH B TOUKE M HEIIPEPHIBHOCTHIO (DYHKITHH
B TOM K€ TOUKE.

[Tpou3BoaHasi CcyMMBbI, IPOU3BEACHNUS, YaCTHOTO. [Ipon3BoIHAs CII0KHOM U 00paTHOM (HyHKIIHIA.
[IpousBoHas napaMeTpUUECcKy 3aJaHHON (PYHKIUU.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

JuddepennnpoBanue CI0XKHON MOKa3aTeNbHON (QYHKIIHH.

Huddeperuupyemocts. Auddepennman. ['eomerpuueckuii cMbica quddepeHuana.
[IpousBoaubie U AuQdepeHnanbl BEICUINX MOPAIKOB.

OcHoBHBIE TeopeMbl AuddepeHnranbHoro ncunciaenus (teopema depma, Teopema Porst, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Teiinopa u ero coiictBa. ®opmyna Teitnopa. Octatounslii wieH popmyssl Teinopa
B (opme Jlarpanxa u Ileano.

AcuMnToThI rpaduka GyHKIUH.

OxctpemyM. Heobxonumoe ycinoBue 3KcTpeMyma.

JlocTaTo4yHbI€ YCIOBHS SKCTpEMYyMA.

JlocTaTouHOE yclI0BUE BO3pacTaHus (yObIBaHUS) QYHKIIUH.

HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTpE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKa Iepernda. JlocTaTouHOE yCIIOBHUE BOTHYTOCTH (BBIMYKJIOCTH).
Heo6xoanmoe yciaoBue ToUkH neperuda. JlocratouyHoe ycioBue neperuoa.

OO01ast cxema MOCTPOCHHUS U UCCIIEOBaHMsI rpapuKa QyHKIIUH.

(I)yHKIII/II/I HECKOJBKHX MEPEMECHHBIX

OmnpeneneHne U TeOMETPUYECKUI CMbICH (DYHKLINHU ABYX MEPEMEHHBIX.

JIuHuYM ypOBHS QYHKLUU JIBYX EPEMEHHBIX.

YacTHble TpoU3BOAHBIE PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKHUM CMBICIT
@DYHKIUU HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOJIHOTO AuddepeHnnania.
JuddepennrpoBanue CI0KHBIX QYHKIINI HECKOIbKUX ITEPEMEHHBIX.

[Tpon3BoIHBIE BBICIIMX MOPSAIKOB (PYHKIIMH HECKOJIBKUX MEepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapra.

[Tpon3BoHas PYHKIIMU HECKOJIIBKUX NEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoHas O HAIIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKITMM HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxoaumoe u goctaToyHOoe yCcaoBHs 3KCTpeMyMa (PYHKIIMU JBYX EPEMEHHBIX.

HNHTerpajbHoe HCUMCICHUE

[TepBooOpazHasi, HeonpeAeIeHHbINH HHTErpai. TadauIa OCHOBHBIX HHTETPAJIOB.
3amMeHa NepeMEeHHOM U UHTETPUPOBAHME 110 YACTSIM B HEONIPEIEIEHHOM UHTErpase.
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WHTerpupoBanue ¢ TOMOIIBIO MOABEIECHHS O 3HaK AuddepeHnunana.

HNHTerpupoBanne parmoHaIbHBIX APOOCH.

WHuTerpupoBaHue 1o 4acTSIM U 3aMEHA IEPEMEHHOM B OIIPEIETIEHHOM UHTETpaJIE.

HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue HppaoOHAIBHBIX (YHKIUIA.

VYHuBepcanbHas TPUTOHOMETPHUYECKAs II0/ICTAHOBKA.

OnpeneneHHblii nHTErpai u ero ceoiictea. ®opmyna HeroToHa — Jleitbnuna.

10. [Ipunoxenust OnpeIeICeHHOT0 HHTETpajia K PeUICHUI0 TeOMETPUYECKUX U (PU3MUYECKUX 3a/1a4.

11. Beruncnenue miomajiel ¢ MTOMOIIBIO0 OMPEACIICHHOI0 HHTETpalia.

12. Bolunicnienue miomaay 1 JUIMHbI KPUBOM, 3aJaHHOW ypaBHEHUSIMU B TapaMeTpHUecKoi ¢popme.

13. Beruucnenue ioma i KpuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Boruncnenue miomnaieid B IpsIMOYTOJIbHBIX U MOJSIPHBIX KOOPAWHATaX C MOMOIIBIO ONpe/IesIeH-
HOT'0 MHTErpaJa.

15. BolunicnieHue AIUHBI JYTH C TOMOIIBIO ONPEeIEHHOT0 HHTEerpaa.

16. Beruucnienue JUIMHBI AyTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.

17. Boruncnenue o0beMa Tejia BpalleHHs ¢ TOMOIIBIO ONPEAeICHHOTO HHTETpaa.

18. BeruuciieHue 1iomaayn MoBepXHOCTH Tella BPAIICHUSI.

19. HecobcTBEeHHBIE MHTETPaAJIbl IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOIUMOCTH M PACXOAMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

©CoN kAW

Tunosbie BapUAHTHI OUJIETOB
o mucuummmHe«MareMaTHYeCKHH aHAJIN3)

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYJTAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
VYUPEXJEHWE BBICHIEI'O OFPA30OBAHU S
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MMOJIMTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Marematuka
JucnuniamHa «MaTeMaTHYeCKU aHAIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINEUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.

dx

2. BbIunciuTh HEONpPEAEIEHHBIA HHTETPAI I :
A5-x+~/5-x

3. Haiitu rpaguent pynkuuu  Z=Y,/Xy BTouke M,(L4).

4. VYxakure, KAKOW M3 HECOOCTBEHHBIX MHTEIPAIOB SIBJISETCS CXOAAIIUMCS

[xdx,  [xdx, .[\/Fdx.
1 1 1
5. HaiiuTe sKcTpeMyMbl U TOYKH Teperuda Gpynkmuu Y = (X —1)e ™.

YTBepkaeHo Ha 3aceaannn kadeapsl MateMaTrku « 03»052023 r., mpotokoia Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /
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MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAIIN
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YYPEX/IEHME BBICIHIEI'O OBPA3OBAHUMA
«MOCKOBCKHUM MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@DakynbpTeT 6a30BBIX KOMIIETCHIINH, kadenpa «MaremaTHKa»

Juctnunnmaa «MareMaTHYeCKUM aHalln3)
Kypc 1, cemectp 2

DK3aMeHaAUuOHHBIN OnyteT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAMMOCTH M PACXOTUMOCTH
HECOOCTBEHHOTO MHTErpa’a.

2t?

2. Haiitu npousBogHyto QyHKINHU, 3aJaHHON apaMETPUUECKHU X = oo y= e
+ +

3. HCCHGHOB&TB Ha S3KCTpEMYM CI)YHKI_[I/II'O L= X2 — X+ y2 + 2y .
7.6

4. Brryuciaurhb OHpeﬂeHeHHBIﬁ HHTCIpal IBSII‘] 2 XCOS XdX .
0

5. Haiiti 00beM Tena, moydeHHoro BpamieHreM BoKpyr ocu OX ¢urypsl, orpaHHueHHOMN JTMHH-
3
amu y=X, y=1 x=0.

YTBepkaeHo Ha 3aceqannu kadeapel MateMaTuku « 03»052023 r., mpotokon Ne 10

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

J1714 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (popMmaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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