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1. Hean, 3a0aum 1 IJIaHUpPYyeMble Pe3yJbTaThl 00y4eHHs 10

JAUCHHUIIJINHE
K oCHOBHBIM yensam OCBOEHMS IUCLUUIUIMHBI «MaTeMaTUUeCKU aHaIMu3» CIEAyeT OTHe-
CTH:
- BOCIIUTaHUE y CTYJEHTOB OOLIE MaTeMaTH4EeCKON KyJIbTYpbl;
- IpUOOpETEeHUE CTyIeHTaMH LIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOU U Hayu-
HOM JINTEepaTyphbl, COAEPKAIECH MAaTEMATUUECKUE CBEIACHUS U PE3YJILTATHI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN XapaKTe-
PHUCTUKOI OakaaBpa Mo HaIlPaBJICHHIO, B TOM YHcie (OPMUPOBAHKE YMEHUH UCTIOIB30BATh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B PO(ecCHOHANBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKHil aHAIN3) ClIeyeT OTHe-
CTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTyeHTa TpeOyeMoro Habopa KOMIIETEHIIMH, COOTBETCTBYIOIIUX €r0
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue o qucuuiuinHe «MaremMaTHuecKuil aHaJIn3» HallpaBiieHo Ha (hopMUpoBaHUE y o0yya-
folmxes ciaenyromux komnereHuuid B coorserctsuu ¢ ®I'OC 22.03.01 «Marepuanosenenue u
TEXHOJIOTMM MaTepUalioBy», YTBEPKIAEHHBIM IprkazoM Munoopuayku Poccun ot 02.06.2020 N
701:

Kox n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

VK-1. Cnioco0GeH ocyliecTBIATh MOUCK, KPU-
TUYECKUN aHAJN3 M CHHTE3 HH(OpPMAIIHH,
NPUMEHATh CUCTEMHBIN TOJXO0/1 AJISl peIIeHUs
MIOCTAaBJICHHBIX 33124

NVYK-1.1. Aranusupyer 3aaady, BbIIEIASA €€
0a30BbIe COCTaBIISIOIINE

NVYK-1.2. Ocy1iecTBisieT NOUCK, KPUTHUECKU
OlIEHHUBAaEeT, 00001IaeT, CUCTEMATU3UPYET U
pamXUpyeT HHPOPMALIUIO, TPeOyeMyto I
peLIeHNs TOCTABJICHHOW 3a1a4u

NVYK-1.3. PaccMaTpuBaeT U mpejyiaraer pa-
[IMOHAJbHbIE BAPHAHTHI PEIICHUS TTOCTaBIICH-
HOM 3a71auMl, UCTOJIb3Ysl CUCTEMHBIN MOAXO/,
KPUTHUYECKH OI[CHUBAET WX JIOCTOMHCTBA H
HEI0CTAaTKU

OIIK-1. CiocobeH pemaTs 3a1auu mpodec-
CUOHATILHOU JESATENIbHOCTH, IPUMEHSISI Me-
TOABI MOACIIMPOBAHUA, MATEMATUUCCKOT'O
aHaJM3a, eCTECTBEHHOHAYYHbIE U OOIIEMHKE-
HCPHBIC 3HAHUA

NOIIK-1.1. 3HaeT ocHOBBI MaTeMaTHKH, GU-
3UKH, MEXaHUKH, XUMHUHU, TH)OPMAITHOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHIA;
NOIIK-1.2. YMeer pemaTh CTaHJapTHBIE
npodeccroHabHbIE 3a/1a4 C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX
3HaHUN, METOJJOB MAaTEMaTUYECKOTO aHaIN3a
Y MOJIEITMPOBAHMS




HOIIK-1.3. ImeeT HaBBIKK peLIeHUs 3a/1a4
npo¢eCCUOHATBHON JeATETFHOCTH, IIPUME-
HSISI METO/IbI MOJICTTUPOBAHUS, MaTeMaTHYe-
CKOT'0 aHaJIn3a, €CTeCTBEHHOHAYYHBIC U 00-
HICHHKEHEPHBIC 3HAHUS

OIIK-4. CiocobeH mpoBOIUTH U3MEPEHHUS U
HabOmo1eHus B cdepe mpodhecCuoHaIbHOM Jie-
ATEJIbHOCTH, 00pabaThIBaTh U MPEICTABIATH
IKCIIEPUMEHTATIbHBIC JTAHHBIE

HOIIK-4.1. 3Hnaer ycTpoicTBO IPUOOPOB,
000pyI0BaHUS U METOJUKHU TIPOBEICHUS H3-
MepeHUH 1 HaOJIIoIeHHH B cdepe nmpodeccro-
HAJIBHOM JIESITEIbHOCTH

HOIIK-4.2. YMeeT npoBOAUTH UBMEPEHUS U
HaOmoieHus B chepe npodeccnoHanbHOI Je-
ATEIbHOCTH, 00pabaThIBaTh U MPEACTABIATH
IKCIIEPUMEHTAIBHBIC JTAHHBIE

HOIIK-4.3. IMeeT HaBbIKU TPOBECHUS U3-
MepeHul 1 HabmoaeHui B chepe mpodeccro-
HAJIBHOH 1eATeIbHOCTH, 00pabOTKH U TpeI-
CTaBJICHUS YKCIICPHUMEHTAIBHBIX JIAHHBIX

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPorpaMMbl

JucuurnuHa oTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-

CTBCHHO-HAYYHBIC TUCHUILIJIMHBD).

E€ usyuenue obecrieunBaeT U3yuyeHue AUCLHUIIINH:

- pusuka;

- TeOpeTUYeCKasi MCXaHUKa;

- QIIGKTPOTEXHUKA U FJICKTPOHUKA;
- COTIPOTHUBIICHNE MAaTEPUAJIOB,;

- 3KOHOMHKA M OpTaHu3alus IPOU3BOIACTBA,
- MOACIIMPOBAHUC CBOICTB MATCpHAJIOB U TCXHOJIOTMYCCKUX IIPOLICCCOB;

- uu(ppoBOE MaTepUaIOBEICHHE.

3. CTpyKTypa U coaepkaHue IUCHUILIMHBI

O6ma;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3adeTHBIC CANHUIIbI -144 ygaca.

3.1. Buabl yueOHO# padoThl M TPYI0EMKOCTH

. KoaunuecrBo
n/n Buj yueoHoii padoThl qaCOB Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B Tom uucne:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHUYEeCKUE 3aHSTUS 54 54
2.
JlaGopaTopHbIe 3aHITHS - -
3.




CamocrosiTesibHast paboTa 72 72

HpOMe)KyTO‘lHaH arrecranusd

3K3aMEH D C)

Hroro 144 144

3.2. TemaTnyeckuii NJjIaH U3y4eHUs TUCHHNITHBI

Pazmemnén B npriioxkxenuu 1 k pabodeit mporpaMmme.

3.3. Conaep:xaHue pa3aejioB AUCHUILINHBI

BBenenue

[Ipeamer, 3agauu u conepxkaHue TMCUUILUIUHBL. OCHOBHBIC ATAIbl PA3BUTHUS AUCIUILIUHBI.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOJATOTOBKE OakaaaBpa, CBs3b C IPYTUMH TUCIUILUIMHAMH.

Pazpnen 1. IndpepennuanbHoe ucunciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. YucnoBas nocienoBarenbHOCTb. [Ipenen 4nciaoBoil mociae10BaTenbHOCTH U €ro
cBoiictBa. @ynkuus. [locrpoenue rpadpukoB ¢pynkuuit. [Ipenen pynkmmmu. OCHOBHBIE TEOPEMBI O
npeznenax Gynkuun. [lepssiit u BTropoii 3ameuarenbHble npezesnsl. CpaBHEHHE O€CKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETMYMH. DKBUBAICHTHBIC OECKOHEYHO MaJIble BEIIMYHHEI.

Tema 2. HenpepbIBHOCTh (QYHKLIUI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa GYHKINH,
uX Kiaccuukanus. AcCUMITOTH rpaduka QyHKIMH, NX KIacCUPUKAIIHSL.

Tema 3. [IpousBoanas ynkuuu. ['eomerpuueckuii U Gpu3nYecKUii CMbICT IPOU3BOIHOM.
[TpaBuna quddepeHpoBanus U GOPMYITbl BEIYUCICHHUS MPOU3BOAHBIX. TabmuIa mpon3BOAHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIUI. Bbruncienne npous3BoaHbIX (YHKIMH, 3aJaHHBIX pa3Jiny-
HBIM 00pa3oM.

Huddepennunan. [IpousBoausie U quddepeHnnanbl BEICIINX NopsakoB. [IpubnmxenHsle
BBIYHCIICHHSI C TIOMOIIBI0 TudPepeHIranos.

Tema 4. IIpaBuno Jlonurans. @opmyna Telnopa. PackpbiTe HEONPEAENIEHHOCTEN pa3-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX dlIeMEHTapHbBIX QyHKIUH 110 popmyine Teinopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOILbIO (hopMmyJsl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl U (HEPEHIIMATBHOTO UCUUCIIEHUs.. MOHOTOHHOCTD (DyHK-
1M, SKcTpeMyMbl Heo0XonuMble U 10CTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 3KCTpe-
myma. MccnenoBanue BoinykiaocTu rpaduka pyHkuuu. Touku nepernda rpapuka QpyHKINU.

OOmas cxema uccienoBaHus (GyHKIMU U OcTpoeHus ee rpaduka. CBoiicTBa GyHKUIHNH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHbllee 3Ha4eHNs (PyHKLINUN Ha OTpE3Ke.

Paszpnen 2. lu¢ppepenuunaibHoe ucHHCAeHHE PYHKIMI HECKOJIBbKHX NEPEMEHHbIX

Tema 1. @yHKIIMN HECKOJBKHMX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHsA. YacTHbIE
npousBoaHbie. [lonublil quddepenunan. Ilpon3BoaHbIe CI0XKHOW PYHKIIMN HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIE TIPOU3BOIHBIE U JU(depeHIanbl BrICIINX mopsaakos. Teopema IlIBapia.

Tema 2. [IponsBoaHas no Hanpasienuto. [ panuent. KacarenpHas k kpuBoi. KacatenbHas
IUIOCKOCTh M HOpMallb K moBepxHocTH. Dopmyina Teitnopa. DxcTpeMyM (YHKIHMH HECKOIBKHX
nepeMeHHbIX. Heo0xoaumbie 1 10CTaTOUHbIE YCIOBHSI SKCTPEMYMA.



Pa3znea 3. UnTerpajibHOe HCHHMCIEHHE

Tema 1. IlepBooOpasHas. Teopema cyliecTBOBaHUSI HEOIpENEICHHOro MHTerpana. He-
OIpe/IeIeHHBbI MHTErpall U ero cBoMcTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHkuui. MeTo HemoCpPEeICTBEHHOTO HHTETPUPOBAHUSI.

MeTobl UHTErPUPOBAHMSI C TOMOILIBIO 3aMEHBI IEPEMEHHOM, I0JIBEACHUEM T10/]] 3HaK U depeH-
nuana. Metog MHTErpUpOBAHHUS 110 YACTSIM.

WHTerpupoBaHue palMoOHAIbHBIX JpO0ei, HUHTErpPUPOBAHUE HEKOTOPBIX BUIOB UPPALMOHAIBHBIX
U TPUTOHOMETPHYECKUX (YHKIIUH.

Tema 2. 3ajauu, npUBOASIIME K MOHATUIO ONPEAEICHHOT0 MHTerpana. OnpeaeaeHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS MHTErpUpyeMOCTH. IHTEerpasl ¢ mepeMeHHbIM IPEIEIOM UHTE-
rpupoBanus. Dopmyina HeroToHa — JleiiOHuIa. 3amMeHa mepeMeHHOM B OIIPeIeICHHOM HHTETpasle.

[IpuiioskeHns onpeesIeHHOr0 UHTErpaja B FEOMETPUU U MEXAHUKE (BBIYMCIIEHUE TUIOIIA-
Jel m1ockux Guryp, AJIUHBI KPUBOM, 00BEMOB.

Tema 3. HecoOCTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTO po/ia (1o OECKOHEYHOMY IpoMe-
KYTKY, OT HEOTPaHUUYEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, NpUBOAIINE K KPaTHBIM UHTErpajiaM. J|BOMHON U TPOWHOM UHTErpabl,
ux cBoicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKUX 3aHATHH MO IMCHUTIHHE
«MaremaTHYeCKHd aHAJIM3)

Ne Tema 3ausaTun

1 Paznen 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIH3A.

UucnoBas mocienoBaTeabHoCTh. [Ipeaen 4uciioBoi nociaeaoBaTeNnbHOCTH U €r0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pyuxuuu. Teopemsl o mpene-
nax ¢pyskuuu. IlepBblil 1 BTOpOi 3aMedaTeabHble IPeebl.

2 CpaBHeHHe OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BETUYMH. DKBHUBAIECHTHBIE Oec-
KOHEYHO MaJIbl€ BEJIMYMHBI.

PackpeiTHe HeonpeaeaeHHOCTEN PA3IMYHOrO TUIIA

4 HenpepriBHOCTE (DyHKIIUI B TOUKE U Ha poMexyTKe. OTHOCTOpOHHKE Ipenensl. Touku
paspbiBa pyHkiuu. [Tpumepsl pemeHus 3a1a4

5 ITpousBonnas ¢ynkiuu. IlpaBuna nupdepenunpoBanust U GOpMyJIbl BEIUUCIEHUS MTPO-
n3BoaHBIX. TexHuka nuddepennmpoBanus

6 HuddepenurpoBanue oopaTHbIX QyHKIMHA, (YHKIMHA, 3aJJaHHBIX HESIBHO, TapaMeTpHuye-
CKH, Jiorapudmudeckoe auddepeHupoBaHme

7 Huddepennunan. 'eomerprudecknii cmbicn auddepennuana. [Iponssoausie u nuddepen-
1[MaJIbl BBICHINX HOPSAKOB. [IprOamkeHHbIe BHIYMCIEHHUS ¢ TOMOIBIO T depeHnanos.
8 IIpaBuno Jlomurans. @opmyna Tennopa. PackpbiTue HEONPENEICHHOCTEH PA3IUYHOIO
tumna. Pa3noxeHusi OCHOBHBIX 3JI€MEHTAapHBIX PYHKIM 1o ¢popmysie MakiopeHa.

9 [TpuGnuxeHHbIe BBIUMCIIEHUS ¢ moMOIbIo (opmydsl Telnopa.

10 | [NomHOE MccnenoBanne GYHKIMN U mocTpoeHue rpadukoB. [IpuMepsl

11 | [lonmHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukoB. [Ipumeps! (TpogoKEHHE)
CamocrositenbHast padota Nel Ha ceMuHape 1Mo QyHKIMSIM OJHON epeMEHHOM

12 | Pa3znen 2. ®yHKIMH HECKOJIbKHX NMepeMeHHbIX. JIMHUY ¥ TIOBEPXHOCTH YPOBHS. YacTt-
HbIE IPOU3BOJIHBIE U JU(epeHIral MepBOro NopsIKa.

13 | [omuwii muddepenmman. I[IpousBoanbie cioxHoN (yHKIMU. [Ipon3BomHas GyHKINH,
3aJJaHHOI HesiBHO. YacTHbIE MPOU3BOIHBIE U JU(PepeHIIraIbl BEICIINX MOPAKOB. Teo-
pema [lIBapiia.

14 | IIpousBosHas no HanpasieHHO. [ paaueHT.

w




15 | DkcrpemyM (QyHKIIMH HECKOIBKHUX IepeMeHHbIX. HeoOXoqumble U JOCTaTOUHbIE YCIOBUS
JKCTpEeMyMa.

16 | CamocTrosiTebHasA padoTa Ne 2 Ha ceMUMHape M0 PYHKIUAM HECKOJIbKHX MepeMeH-
HBIX

17 | Paspen 3. UnTerpajibHOe HCUHMCICHHE
ITepBooOpasnas. HeonpeneneHHbIil HHTErpall U €ro CBOMCTBA. MeToa HENOCPeICTBEH-
HOT'O MHTEIPUPOBAHMSIL.

18 | UnTerpupoBaHue C MOMOIIBIO 3aMEHbI IEPEMEHHOM, Mo/IBeIeHneM o1 3HaK nuddepen-
nuana. MeTo MIHTErpupoBaHHsl 110 YacTsIM

19 | UnTerpupoBaHue palMoHaIbHBIX ApoOei, MHTErPUPOBAHUE HEKOTOPBIX BUAOB HUPPALIUO-
HAJIBHBIX (YHKIUH

20 | MHTerppOBaHNEe TPUTOHOMETPUICCKUX (DYHKIIHMA.

21 | Beiunucnenue onpeneaeHHbIX HHTETpasIoB 1o hopmyiie HeroTona-JIeliOnuma. 3amena me-
PEMEHHON U MHTETPUPOBAHME I10 YACTSIM B ONPENEICHHOM MHTETpaJIE.

22 | IlpunosxeHus ONpeie]ICHHOT0 HHTETpajia B TEOMETPUN U MEXaHUKe (BBIYUCIICHUE TLTOMIA-
Jeii TWIOCKUX (DUTYp, IIMHBI KPUBOH).

23 | [lpunoskeHus onpeneIeHHOro HHTerpajia B TEOMETPUH U MEXaHUKe (BblUMCIeHHE 00be-
MOB, IUIOIIA/ICH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE HHTETPAJIbI IEPBOTO M BTOPOTO POJA, UX BHIYUCICHUE.

25 | 3ajaum, MpUBOJAIIME K KPAaTHBIM MHTErpasiaM. Berancienue qBOWHBIX WHTETPAIOB CBE-
JIeHHEeM K MOBTOPHBIM. 3aJaui Ha U3MEHEHHE MOPSJIKa HHTETPUPOBAHUS B TBOMHOM HH-
Terpaie

26 | I'eomeTpuyeckue u (pU3nUecKHe MPUIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KoHTpoJIbHOE TECTUPOBAHUE MO KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. OcHoBHas JuTepatypa

®uxtenromnsil [.M. OcHOBBI MaTeMaTHUYECKOTI0 aHalN3a: y4eOHUK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHHK JUIs By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTnueckoro aHainusa. T.1. JuddepennmansHoe U UH-
TerpajibHOe UCUNCIeHUs] QyHKINN OJHOW nepeMeHHOU. Psanpl: YueOHuK [DneKTpoHHbIN pe-
cypc]: yueO. - DnexkTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.2. JlonoJHMTebHAS JIUTEpaTypa

[Tuckynos H. C. luddepennmanbHoe U UHTETpaJibHOE UCUUCICHHS AJs BTy30B. B 2-X TO-
Mmax. M.: UnTterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocies B.b., [lymkaps E.A. Kypc ma-
TEMaTHKH JJIs TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpartkuii kypc BbICIIEH MaTeMaTUKu [DIeKTpOoHHBIH pecypc]: yued. - DIeKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]


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

4. byrpos {.C., Hukonsckuit C.M. Briciias maremaTrka: y4eOHHUK JIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucunciieHue GyHKIUN OJHOW M HECKOJIbKUX TIEpEMEHHBIX. Teopus moisi: Me-
TOJMYECKUE yKa3aHWs M BapUAHTHI pacueTHO-Tpaduueckux padot / bomxynoB M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMM», 2009.

6. Marematndeckuii aHanm3. Teopus npenenoB u quddepeHIaTb,HOe UCUUCICHIE: OCHOBHBIC
MOJIOXKCHHS TEOPHH, METOJIMYECKHE YKa3aHHUs U BapUAHTHI pacueTHO-TpaduuecKkux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMW»,
2009.

4.3. DJeKTpoHHbIe 00pa3oBaTe/bHbIE PECYPChI

[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIMOHHOM (pOpMaTe C MPUMEHEHUEM CH-
CTeMBbI TUCTAaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
Gbenpoit «MaTteMaTHKa» 3JIEKTPOHHBIX 0Opa3oBaTesbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBlL:.

DJIEMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
WuTerpaibHOE HCYUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(YHKIMI OJTHOM IEpeMEHHOU
Nuddepennnansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIMI HECKOJIBKUX I1e-
PECMCHHBIX

JlomonauTenbpHBIE TaaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YECCKOIo aHajim3a

Pa3pabGorannbie DOP BKIIOUatOT TPEHUPOBOUHBIE M UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: padoOT B UCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/UiTH LIEHTPOM yueOHO-METOIN4YeCKOil paboThI.

Ka)KI[LIfI CTYACHT 06ecnequ HHAWBUIYAJIbHBIM HCOTPAaHWUYCHHBIM HOCTYIIOM K 3HeKTp0HHOﬁ

OHMOIMOTEKE MOCKOBCKOTO MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOUAKOT y‘{e6HO-MeTOI[I/I‘{eCKI/IC MaTCepHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «l{enTp MaremaTiHueckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘le6HO-MeT OJNYCCKHUC U I/IH(I)OpMaI_II/IOHHLIe MaTepHraJIbl HPCACTABIICHBI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TeHeKOMMYHI/IKaLII/IOHHoﬁ CECTHU «I/IHTepHeT» JJIs1 OCBOCHUA

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

4.4. JInuieH3UOHHOE U CBOOOIHO PACIIPOCTPaHsAieMOe MPOrPaMMHOe

o0ecnieueHue
Neo| HaummenoBanue | Pazpabotuuk [10 | loctymuocts (- | Ccbiika Ha Equnbliii peectp
(mpaBooO:nana- LIEH3UOHHOE, CBO- | POCCHUICKUX MPOTrPaMM ISl
TEIb) 601HO pacrnpo- OBM u B/ (npu Hanuuun)
CTpaHseMoe)



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/

1 | Astra Linux | OOO
Common Edition | "PYCBUTEX-

JlnneHnsnonnoe https://reestr.digital.qov.ru/ree

str/305783/?sphrase id=9540

ACTPA" 36

2 | Moit Oduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'M" 75

4.5. CoBpemMeHHbIe TPpo(ecCHOHATbHBIE 0a3bI JaHHBIX M HH(OPMaIlHOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYPCOB C€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcblIka Ha pecypc

JocTynHoOCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocrtynHa B cetn UH-
TEpHET 0e3 orpaHuye-
HUU

Nudopmannonnsie pecypcebl Cetn

JApTOB BBICLIET0 00pa30BaHUS

Koncybrantlloc http:// www.consultant.ru | octymHo
[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHbIX cTan- | http://www.fgosvo.ru. JocTymHo

JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMBI

.ru/

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

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

TEepHET 0e3 orpaHuye-
HUM

IIpodeccuonaibablie 6a3b1 JAHHBIX

MoJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u

ba3a qaHHBIX HAy4HOM JIEKTPOH- http://www.elibrary.ru JoctynHo
HOM OMbIMoTeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo
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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/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMeTpuieckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MarepuanbHO — TeXHUYecKas 0a3a yHUBepcUTeTa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHUH, IPELYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHble ay TUTOPUU U3 0011ero GoHa yHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH /1J1sl POBEACHUS HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHH HCIOJb3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanueckue peKoMeHAaluu

6.1. MeToauueckue peKoMeHIANUM ISl IPeNnoaaBaTeis
10 OPraHu3anuu 00yYeHust

[Ipexne Bcero, cienyer oOpaTuTh BHUMaHUE CTYA€HTOB Ha TO, UTO IPAKTUUYECKU BECH U3Y-
YaeMbIil UMHU MaTepual He TpedyeT Kakon-1100 CrenranbHON (OTOTHUTEIHHON) TOATOTOBKY U
BITOJTHE MOJKET OBITH YCIIEIIHO U3Y4€H, €CIH CTYJCHTHI OYIyT MOCEIAaTh 3aHATHS, CBOEBPEMEHHO
BBITMIOJHATH JOMAITHHE 33aHHsI ¥ TTOJIb30BaThCA (IIPH HEOOXOIMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
CyJbTalluil B TEUEHUE KaXJ0ro cemecTpa. Bomienmue B Kypc MaTaHalIu3a pasJienbl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMS OHU IMPAKTUUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIMPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOro poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
Jna4. X ocBOEHHE MOMOKET CTYJIEHTaM JIOTMYECKU BEPHO, apIYMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U IHCbMEHHYIO PEUb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B PO ECCHOHATbHON
JESATEIIBHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNH pEKOMEHJ0BATh CTYIGHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIMTEPATYpPy, a B KOHIE CEMECTPA JaTh CIIUCOK BOIPOCOB JIJIsl TOATOTOBKH K dK3aMEHY.

Ha nepBom 3aHsATHN 110 JUCHUILIMHE ClEAYyeT 00513aTeabHO MPOUH(OPMHUPOBATH CTYAECH-
TOB 0 BHJIE M (hopMax TEKyIIeH U NPOMEKYTOUHON aTTecTaluii O AUCHUILIMHE, CPOKaX UX Mpo-
BEJICHUSI, YCIIOBUSX JIOMYCKA K MPOMEKYTOYHOM aTTeCTalluu, IPUMEHSEMBIX BUAAX TPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxxeHne TEOpeTHYeCcKOro MaTepuaia JOJKHO COMPOBOXKAATHCA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPaHHBIMU MPENoaBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQ/IKH [P PEIICHUH 33a4i HE OTBJIEKAJIU OT IJIaBHOTO: OCMBICIIEHMSI €U U CYTH IPUMEHS-
eMbIX MeTo0B. ClielyeT Bcerza yKa3blBaTh IIPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUU U GOpMYIL.

[IpakTryeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHBI MpEnoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPHOJUYECKOE BBIMOJIHEHHE CTyIEHTaMU HEOOJBIION caMOCTOsI-
TEJIbHOM padOoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHala.

[IpenogaBatenp, Beqymui NpaKTUYECKUE 3aHATHSL, JOJKEH COTJIaCOBBIBATh YyUEeOHO-TEMa-
TUYECKUH TIJIaH 3aHATUH C JIEKTOPOM, UCTIOJIb30BATh EIMHYIO0 CUCTEMY 0003HAUCHH.

[IpenogaBatento ciaeayeT 10OMBATHCSI CUCTEMAaTHYECKONW HENpPEPhIBHON pabOThHI CTYEH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISIBIISATh CHIIBHBIX CTYACHTOB M MPUBIIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOT0 po/jia OJIMMITMaZax U KOHKypcax.

CTyZneHT IOJKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKEHUM KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaIOLIUMUCS TMPOUYHBIX 3HAHUM, YMEHHH W BiaJeHUs
HaKOIJICHHOM nH(popManmeit 17 pemeHus 3a/1a4 B IpopecCuOHaIbHON 1S TeTbHOCTH.
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6.1.1. O6pa3oBarejibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATHI U aTTecTAllMii BO3MOXKHO B JTUCTAHIIMOHHOM (hopMare ¢ MpUMeHe-
HHEM CHCTEMBI TUCTaHIIMOHHOTO 00yueHus yuusepcutera (CO-LMS) Ha ocHoBe paspaboTan-
HBIX Kadenpoii «MaTemaTnkay 3JIeKTpOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pasze-
JaM mporpammsl (cm. 1. 4.4).

[opsimok npoBeneHus paboT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMU
pacrnopsDKeHUSMH TPOPEKTOpa 1Mo yueOHOM paboTe W/WiH IEHTPOM Y4eOHO-METOJUYEeCKON pa-
0OTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMUXCH MO0 OCBOEHUIO
AMCHUILTHHBI

Paznea 1: nuddepenunanbHoe ucuucjienne PyHKUM 0JHOH NepeMeHHOi

[Tpu n3ydyenun quddepeHnnaIbHOro HCUnCIeHus QYHKIMN OAHOM TepeMEeHHOM 00paTHTe
BHUMaHME Ha NOHATHUE Ipeeia GyHKLIUU B TOUKE U METOIbl ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX TOHSTHH MaTeMaTW4ecKoro aHanmusa. llpu BIYMCICHUU TpenesioB GyHKIMH HAJO,

0 o
IIPEX/Ie BCEro, BBICHHTH XapaKTep HeompeaeleHHocTH | —, —, 0-00, 00 —00, 17 |. Uto6s
00
OBJIAJICTh TEXHUKOW PEIICHUs 3a]ja4 Ha BBIUYMCIIEHHUE MPEESIOB, HAJ0 3HATh JBa 3aMevaTelIbHbIX
npezena, Tabauily SKBUBAJCHTHBIX OECKOHEYHO MaJIbIX, paBuiio JlonuTans, pa3inuyHble IPUEMBI
PAaCKpBITUSI HEOIPEEIEHHOCTEN B 3aBUCUMOCTH OT BUAA (PYHKIMHU U PELIUTH JOCTaTOYHO OO0JIb-
I10€ KOJIMYECTBO 33/1a4.

[Ipu W3y4eHHWU TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO
OCMBICIIMTh UX T€OMETPUYECKUIA CMBICII, IOHUMATh pa3inyie MeXIy HUMU (quddepeHumat - 3To
IJIaBHAs JIMHEWHas 4acTh npupaiieHus pyHkuun). TBepro 3HaTh (Kak TaOIUIy YMHOXKEHHU) pop-
MyJbl auddepeHInpoBaHsl OCHOBHBIX JIEMEHTAPHBIX (QYHKIMN U MpaBuia JudQepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiIo AU dHepeHIIMpOBaHUS CIIOKHON QYHKIINH).

OOparuTe BHUMaHUE TaKXe Ha 0COOEHHOCTH U depeHnpoBaHns QyHKIHMA, 3aJaHHBIX
B HEABHOU (popMe, apaMeTpUUIeCKH, Ha prueM JorapupmMudeckoro qudQepeHinpoBanms.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSATh aJITOPUTM HCCIeI0BaHUs GYHKIUN U TOCTPOE-
HUS rpaUKOB: ONpeeleHne TOUEK pa3phiBa (M UX KiIacCU(UKALINIO), ACUMIITOT Ipaduka (BepTu-
KaJbHOH, HAaKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOUMBIE M JOCTATOUYHbIE YCIOBHSI MOHOTOHHOCTH
(GYHKIUM, CYIIECTBOBAHUS JIOKAJBLHOTO SKCTPEMYMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOUeK neperunoa.

Paznen 2: nuddepennnanbHoe ncuucieHue pyHKIUil HECKOJIbKHX NMepeMeHHbIX

[Ipu n3yuennn qaHHOrO pasjena oOpaTuTe BHUMaHUE Ha TO, YTO (DYHKIUS IBYX [TEPEMEH-
HBIX UMEET HarJISAHbIM TEOMETPUYECKUN CMBICII — HTO ITIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMbICIUTE TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO A depeHinana u 0coOeH-
HOCTb UX BBIYMCIIEHUS, OBJIAJETh TEXHUKON BBIYMCICHHS NMPOU3BOAHBIX OT CIOXKHON (YHKUIUU
HECKOJIbKUX nepeMeHHbIX. ClietyeT oOpaTuTh BHUMaHUE Ha TO, YTO JUIs QyHKIUU Z = Z(X, y)

CMeEIIaHHBIE YaCTHBIC IPOU3BO/IHBIE BTOPOTO MOPSIIKA PABHBI MEXKTY COOOM:

pema IlIBapuia), To ecTh nopsI0K AMPPEepeHInPOBaHUS HE UMEET 3HAUEHUSI.

Jlnist yHKIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIIUHN B IPOU3BOJIHLHOM
HAIpPaBJIEHUU XapaKTepU3yeTcsl MPOU3BOAHOMN 110 HANPaBJIEHUIO, & HaWOOJbIIAask CKOPOCTh U3Me-
HeHMs QYyHKIMU OyZeT B HalpaBJIEHUH BEKTOPA IpalueHTa.
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Crnenyet oOpaTuTh B 3TOM TeMe BHUMaHHE Ha HEOOXOAUMOE U JJOCTaTOUYHOE YCJIOBHUS Cy-
IIECTBOBAHUS SKCTpEMyMa (PYHKIIUU HECKOJIBKHUX ITEPEMEHHBIX.

Pa3nen 3: uHTerpajibHOE HCYMCIIEHHE

B umHTerpaspsHOM HMCYHCICHUU pelaeTcs 3aaada, 0OpaTHOM TOM, KOTOpasl paccMaTpuBa-
nack B u(hepeHInaTbHOM HCUHCICHIH : HeoOX0AMMO HaliTy 11 nanHoi dynkuun T (X) Takyro

(byHKLHIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3a7aHHON. MIHTEerpupoBanue GpyHKIuil — 10-
CTaTOYHO CJIOKHBIN pa3/iell MaTEMaTUKH, OBJIa/I€Th KOTOPBIM MOYKHO TOJIBKO, €CJIH CTYAECHT «BO3b-
MET» 10CTaTOYHO OO0JIBLIOE KOJUYECTBO HHTErPAIOB Pa3HOIO TUIIA.

Hano TBepao 3HaTh TabaMIly MHTEIPAJIOB OT OCHOBHBIX JI€MEHTAPHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBAHUS (3aMEHa [IEPEMEHHOM, IT0JIBEAICHUE 101 3HAaK Ju(depeHnuana, -
TETPUPOBAHUE IO YACTSIM, IPUEMBI BHIYHUCIICHUS HHTETPAJIOB OT PAllMOHAIBHBIX APOOEii, OT pas-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKLUH).

Hazno ocMbIcauTh €IMHCTBO MOJAX0AA K IOCTPOEHUIO OIPEIEIEHHBIX, KPATHBIX, KPUBOJIH-
HENHBIX, [IOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHUE HEKOTOPOM MHTETPAJIbHOM CyMMBI U IIpe-
JIETIbHBIN TTEPEXO/.

3HaTh Fr€OMETPUYECKHUI CMBICII U OCHOBHYIO ()OPMYITy BBIYMCICHUS ONPEIEICHHBIX HHTE-
rpanoB — Gpopmyiry Hetorona — JleiitbHuma, reomerpudeckie U pU3nuecKue MpUI0kKEeHUs OIpee-
JICHHBIX M KPAaTHBIX MHTErPaJIOB, YMETh HAXOJMThb IUIOIAb INIOCKON (UTYpHI, [UIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®oH OLIEHOYHBIX CPEACTB

@DOH/| OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aensl:

1. MeTopI KOHTPOJIS ¥ OLIEHUBAHUS PE3YJIHTaTOB O0yUCHHS.
2. I1Ikana 1 KpUTEpUH OLICHUBAHUS PE3yJIbTATOB 00YUYEHUS.
3. OueHOYHBIE CPESICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexxyTouHasi aTTeCTaIlus.
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Ilpunosicenue 1
K paboueii mporpamme «MaTeMaTHYeCKU aHATTN3)

TemaTuyeckuii MJIaH JUCHUILIUHBI «MaTeMaTHYeCKU aHATU3) 10 HANPABJIEHUIO MOATOTOBKHU
22.03.01 «MaTepuanoBegeHre U TEXHOJOTMU MATEPUATOB»

(baxanaBp)

Buabi yueOHoli padoTsl,

Buabi camocTosiTeJibHOM pa-

BKJIIOYasl CAMOCTOSATEJIbHYIO Popmbt
< padoTy CTyIeHTOB ! ot arrecra-
Ne % = g ’ CTyaeHToB nuu
o Paznen ; % ng U TPYA0EMKOCTh B Yyacax
5]
@ = 8 Pe-
J | I/C | JIad | CPC | KCP | K.P. | K.IL. |PITP | pe- | KiIp | D 3
part
Bropoii cemecTp
Pazgen 1. IndPepenuunanbnoe uc-
yuciaeHue GyHKuun 0IHON nepeMeH-
HOM. YuncioBas mocien0BaTeNbHOCTb.
[Ipenen yncnoBOM MOCIEI0BATETLHOCTH
11 2 2 2 4 +

U ero cBorcTsa. [IpaBuina npeneasHOro
nepexona. Oynxmus. [Ipenen pyHkumu.
Teopemsl o npenenax GyHKIUU.

Beiiaya 3agannii PI'P Ne 1 no mate-

MATHYCCKOMY aHAJIN3Y.
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1.2

IlepBbIil 1 BTOPOU 3amedarelIbHbIE IIpe-
nenbl. beckoHeuHO Malible U GECKOHEYHO
0oJbIIME BEJIWYMHBI. OKBUBAJIECHTHbIE
0OECKOHEYHO MaJjible BETUYMHBI. PacKpbl-
THE HEOIIPEAEICHHOCTEN Pa3HOI O THIIA.

1.3

HenpeppIBHOCTh (QyHKIIHMIA B TOYKE U Ha
npoMexyTtke. OJHOCTOpOHHHME — Ipe-
nenbl. Touku paspbiBa (YHKLUUH, HX
KJIaCCH(UKAITHSI.

1.4

[TpousBognas Qyukuuu. ['eomerpuue-
CKMIl M MEXaHWYECKHH CMBICI IMPOU3-
BoaHOU. [IpaBuna nuddepenunpoBanus
U (popMyIIbI BBIYMCIICHUS IPOU3BOIHBIX.
Tabnuua mpou3BOAHBIX OCHOBHBIX dJIe-
MeHTapHbIX pyHKmil. Texanka nudde-
PEHLIHUPOBaHUSA

1.5

Huddepennman. IIpousBoansie u nud-
depeHnransl BRICIUX TopsakoB. [Ipu-
ONMKEHHBIE BBIYHCICHUS C TOMOIIBIO
nudepeHmanos.

1.6

IIpaBuno Jlonurana. ®opmyna Telnopa.
Pa3noxeHnss OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuuit o ¢opmyne Teitnopa. IIpu-
OJMVOKEHHBIE BBIUMCIIEHUS C MOMOIBIO
dopmynsl Teitnopa.

1.7

OcHoBHble TeopeMbl uddepeHInab-
HOTO  HMCUYUCIEHHUS. MOHOTOHHOCTb
byHkum, skctpemyMbl. HeoOxonumeie
U J0CTaTOYHbIE YCIIOBUS MOHOTOHHO-

16



CTH, JIOKJILHOTO 3KCTpemyMa. Hccneno-
BaHHUE BBIMYKJIOCTH Tpaduka QyHKIUH.
Touku nieperuda.

1.8

OO6was cxema rccae10BaHus (PyHKIUH U
noctpoenus ee rpaduka. CBolicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpeE3Ke.
HauGonpiiee 1 HauMmeHblllee 3HAUCHUS
(GyHKLIHHU Ha OTpE3Ke.
CamocrtositeibHas padora Nel Ha ce-
MHMHape N0 (YHKIMSAM OJHOI mepe-
MEHHOM

1.9

Pa3znen 2. DyHKIUA HECKOJBbKHUX IIe-
peMeHHBbIX. [Ipenen u HENpepbIBHOCTD.
OcHOBHBIE  CBOMCTBa  HEIPEPBIBHBIX
¢yuxuuii. YactHele npousBoaHbie. [1on-
HBIN TuddepeHiman.

Boiiaua 3aganuii PI'P Ne 2 no ¢yHk-
IMAM HECKOJIbKHX IIePEeMEHHbIX

1.10

[Ipou3BoHbIE CHOKHON (DYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(epeHIranbl BbICIINX
nopsinkoB. Teopema IlIBapua. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

1.11

DkcTpeMyM (QYHKIIUU HECKOJIBKUX Tepe-
MCHHBIX. HGO6XOI[I/IMI>IG 1 10CTAaTOYHBIC
YCIJIOBHS SKCTpEMyMa.
CamocrosiTeibHast padora Ne2 Ha ce-
MHHape N0 (YHKIHUAM HECKOJbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpasbHoe ucuucjieHue

12
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[TepBoobOpaznas. HeonpeneneHHbI WH-
Terpaj U ero cBoiicTBa. Tabnuia uHTE-
rpajiloB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToJl HemocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Bbiiaua 3aganmuii PI'’P_Ne 3 no uHTe-
IPAJIbHOMY HCYHCJICHHIO

1.13

WHTerpupoBaHie ¢ MOMOIIBIO 3aMEHBI
MEPEeMEHHOM, TOJIBEACHHEM TII0J] 3HAK
nuddepennurana. Meroa MHTETpUPOBa-
HUS TI0 YaCTSIM

13

1.14

HuTerpupoBaHue panyoHaJIbHBIX JIPO-
0eli MHTETPUPOBAHNE HEKOTOPHIX BHUJIOB
UPPALUOHATBHBIX U TPUTOHOMETpHYE-
CKUX (DYHKITHIA.

14

1.15

3ajaun, OpUBOJSAIINE K MOHATUIO OIpe-
JieJIeHHOro uHTerpana. CBolicTBa ompe-
JpeneHHoro unrerpana. ®opmyna Hero-
ToHa-JleitOHMIa. 3aMeHa IepeMEHHON 1
MHTETPUPOBAHUE TI0 YacTAM B OIpeJe-
JICHHOM HHTerpajie

15

1.16

[TpunokeHuss OMpENeIeHHOTO HHTe-
rpaja B TCOMETPHH U MEXaHUKE (BBIUHC-
JeHue IUIomafe TiIockux — Quryp,
JUTMHBI KPUBOH, 00bEMOB, TIOIIA/IeH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpaibl NEPBOrO U
BTOPOT'0 pOJa, UX CBOMCTBA.

17

1.18

3ajaun, TpUBOASIINE K KPATHBIM HHTE-
rpajaM. JIBOWHOW W TpPOWHOM HWHTe-
rpaJibl, UX CBOWCTBA. Bbrunciaenue 1Bou-

18
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HBIX MHTCIrpaJiIOB CBCACHUCM K ITOBTOP-
HBIM. ['eomeTpuueckne u (Quanveckue
MMPUITOKCHUSA KPATHBIX HHTCI'PAJIOB
KoHTposbHOEe TecTUPpOBaHME

(DopMa arreCcralnum

19-21

Bcero yacoB o AucuuILInHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2
K paboueil mporpamme «MaremMaTu4ecKuii aHaIN3»

®OHJI OHEHOYHbLIX CPEJICTB
O JUCLMILIMHE

«MaTteMaTHYeCKUH aHAJIN3»

HamnpaBnenue noarotoku: «MaTepraloBeIeHUE U TEXHOJIOTHH MATEPUAJIOB)
[Tpoduns: «IlepcneKTUBHBIC MATEPHAIBI U TEXHOJIOTHI

Kadenpa: «MaTemaTuka»

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHMS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUIABI KOHTPOJIS:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYLIM KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkana u KpUTEPHHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHUs

®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOJAUTCS 10 pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUJIOB y4eOHOU paboThI, MPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM I10 JaHHOM AMCIIN-
IUIMHE, TP 3TOM YYMTBIBAIOTCS PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHKEHUS 00yJarolllMMUCS MJIaHUPYEMbIX pe3yIbTaToB OOy4EHHUs IO
JUCLHUIIIIMHE TIPOBOJAUTCS MPENOJABaTeIeM, BEAYIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOH oueHKH. [1o uroram nNpomMeKyToO4HOW aTTECTALMU 10 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» HUIIU «HEYJOBIETBOPUTEIBLHO.

Ixana oueHuBaAHUA Onucanue

BeinonHeHsl Bce 00si3aTesIbHbIE YCI0BHS NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, NPETyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JA€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm sToM MoOryt OBITH NOMYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs MPH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporo

BrinonHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOH AaTTeCTAllUM, NPETyCMOTPEHHBIE
nporpamMmoi IucuuIuiiHbl. CTyIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBbIKaMu. B To e Bpems npu OTBETE I0MYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HeAOYeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUH X0/ PelICHHUS.

Y 10BIETBOPUTETILHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K IPOMEKYTOYHOM AaTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B POp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIU30M, apryMEHTaluel U BBIBOJAMHU, B PEIIECHUM 33Ja4 MOTYT
coJiepxKaTbes rpyOble omuOKu. [l HoTydeHus IpaBUIBHOIO OT-
BeTa TpeOYyIOTCS YTOUHSIOUIME BOIPOCHI.

HeynosnersopurenpHo

He BbmmosiHeHbl 00si3aTe/ibHbIE YCJOBHS HMOATOTOBKHM CTY-
AEHTA K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpamMmont pucuuiuesl, UJIM cTtyneHT neMoHCTpUpyer He-
IIOJIHOE COOTBETCTBUE 3HAHUW, YMEHUH, HABBIKOB ITPUBEICHHBIM
B Ta0JIMIIaX, JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, TPOSIBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHMM, HABBIKOB II0 PALY IIOKA3aTeleu,
CTYJEHT HUCIIBITBIBAECT 3HAUYUTEIBHBIE 3aTPYAHEHUS IIPU OIEpPHU-
POBaHMU 3HAHUSMU U YMEHUSAMMU.

3. OueHoO4YHBIE CPeICTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTuka OLEHOYHOTO
CpeicTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpeacTBo NpoBEPKH YMEHUN MPUMEHSATH
MOJTyYCHHbIE 3HAHUS JJISI pelIeHus 33134
OIIPEAEIEHHOIO0 THMA IO TEME WU pas3-
neiy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu- CpenctBo npoBepku ymMeHMM npumeHsTh | Kommuexkr  3aganuii
yeckas pabora IIOJIy4E€HHBIE 3HAHMS 110 3apaHee OINpene- | s BBIIOJHEHUS pac-
PIP JCHHOW METOAMKE Uil PEeHICHUs 33434 | YeTHO-TpadUuecKoi
(PTP) WIM 33JaHUid 0 MOAYJIIO WM JUCHU- | paOOTHI
IIJIMHE B LEJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crienanbHas Oecesia elarornyeckoro pa-
YcTHBIN onpoc co- | O0THHKA ¢ 00y4arolIMMCsl Ha TEMBI, CBS- Bompocel o
3 OecenoBaHue, 3aHHBIC C M3Y4aeMOU JIMCIUILUTMHON, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CYMTAHHOE HA BBIACHEHUE 00bEMA 3HAHUMI LMIUTHHBI
o0yyaromerocss Mo ONpeAeeHHOMY pas3-
Jieny, TeMe, Ipo0IeMe U T.11.
CucremMa cTaHIapTU3UPOBAHHBIX 3a/laHUM,
4 Tect ITO3BOJIAIOIIA aBTOMAaTU3HPO- BapuanT TecTa
(T) BaTh MPOLENAYPY U3MEPEHUs ypOBHS 3Ha-
HUM ¥ yMEHUI 00y4aromerocs.
5 | Ok3ameHanuoHHble | CpeCTBO NPOBEPKM 3HAHUM, yMeHuH, | DK3aMeHallMOHHbIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI
5K PETUUYECKHUX BOIIPOCOB, 3ajad, IPaKTHYe-
(9b) CKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIIETO0 KOHTPOJISl YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOIBHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAaHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOSHUSI 00YUYaIOIIUMHUCS Pa3/IeioB
JTUCHUIUINHEL, ipreM PI'P.

Conep:xanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMcIeHUI0 GyHKUMA OXHOMI
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarsl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil nocne10BaTeNbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIMU Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHbIX QYHKINH.

HccnenoBanue GyHKIMH, TOCTPOECHUE IPa(UKOB.

PacuetHo-rpaduyeckas padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMEeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOIBKUX NepeMEeHHbIX. YacTHbIe TPpon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
muil. [Tpon3BoiHas 10 HANIPABICHUIO U TPAJUEHT. DKCTPEMYM (PYHKITUH JBYX NEPEMEHHBIX.

PacuerHo-rpaduyeckasi padora Ne 3 1o HHTErpajbHOMY HCUHMCICHUIO.

KpaTkoe copepkanue 1 dTarbl pacdeTHO-TpaduiIeckoil paboThI:
Ilepsviii sman:

Meroas! nHTErpUpOBaHUs. BriunciaeHue HeonpeIeIeHHbIX HHTErPATIOB.
Bmoporti sman:
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[TpunoxeHus onpeeNeHHBIX HHTETpaioB. VccienoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTETpa-

JIOB.

KoMniekT 3anannid

JJIsl BBINIOJTHEHNs pacyeTHO-Tpadguyeckux pador (PI'P)
1o auctmIuiiee « MareMaTH4ecKuil aHAJIM3»

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensr:

lim (2—n)2 —(1+ n)2 ,
= (14 n)2 -(2- n)2

2 n’
. 2n“ +3
lim| — )
ool 2n° +1
. 2x* +11x+15
lim ———.

x—>-3 X+3

2I’1+1 _ 5n—1
Iinq n+2 n
noe 314+ 5

. Jn+2-38n*+3
lim
e Yn+5+n

Iimn(ﬁ—n),

n—w

3n+l
lim (”‘mj .
n-oel n+l

. 4x?
lim——.
x-0 §jn“ 3X

. sin3x
lim 5

lim (1-3x)"%"
n»Ol__eX ( )

Xx—+0

0, X<—-x

2. Hccnenosath Ha HCIIPCPBIBHOCTD U BBIIIOJIHUTD YEPTCK: Y = sin X, = <X< 0

7, x>0

3. Haiitu npou3BoHyI0 QyHKIMU:

TN

tg X — ctg x

V2

y = arctg

_ COS6X
y 3sin(12x +1)

y =arctg® Inﬂ
X+2
3

sin(x—2y)+x—:7x
y

4. CocTaBUTh YpaBHEHUS KacaTeJbHOU U

y=x2+8/x—32, x,=4.

2(3x3+4x2—x—2)

y = Inarcsinv1—e**.

3t?+1
X =
3t?

3
y= sin(% +tj.
y=arct92;
V1-2%°
y =(x)

+sinin2x

X=e"'cost, y=e'cost

HOpMaJil K JIaHHOM KPHUBOH B TOUYKE C aOCIMCCOM X, :
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1
5. TIpoBecTH TOJTHOE UCCIIEIOBAHNE U IOCTPOUTH rpaduk f (X)=X* +—
X

@DYHKIHUU HECKOJBbKHUX MepeMeHHbIX
x* +3y?
Xy

9 " " . _
1. Haiiti yacTHBIC IPOU3BOHBIC BTOPOTO MOPSIIKA, YOCIUTBCS, UTO Zy =27 @ Z =

2

v
=

2. Haiitu rpamuent gyakmuu 2= (X, Y) BTouke M, (X,,Y,): 2= M, (4,6) .

3. MccnenoBarh Ha SKCTpeMyM QYHKIMIO Z=X> — X+ Y2 +2V.

HNuTerpupoBanue

Bouruucantn HEOIIPECACJICHHBIC HHTEI'PAaJIbl

dx
T X-27%dx, X+1)e*dx, [xcos3xdx, [e*cosxdx,
Fe s ! [(x+Derdx, | j

dx dx X+18 X+1 Sin3X
2 o] 2 ’ ,[ _ dx, [ 2 X, -f 2
X*—6x+18 "X’ +6Xx+5 (x—=6)(x+2) X°+3 COS” X

I

Boruucautnb onpeaeJICHHbIC HHTErPaJibl

7.6 . 1 dX 1 63

3sin® xcos xdx ——— [(x=De'dx,
(I) g 1+3x g {x\/7+lnx
6 dx 2 14 x2 -4 dx 1x2 42X
P —Xm M 2 —Xm
{1+\/3x—2 Jz arctgx {(C%x+5)2 (j) x> +1

J3 3 2 7.6 1
jsxgdx I\/4—X2dx, I3sin2xcosxdx, J'L
0 0 0

o J1+x2

1 e?
[ x-Derax, !xm

Heco0cTBeHHBIC HHTETPAJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBJISICTCS CXO/ISIIIMMCS

T\/;dx, Tx‘?’dx, T\/;dx.
1 1 1

2. Beraucnaurts HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD NI PACXOAUMOCTDb I 1
Sl X2

3. BeruucauTe MHTErpasi, yCTaHOBUTB €0 CXOJAUMOCTb WU PACXOANMOCTD jln xdx
1



a (x

4. BeraucauTh HeCOOCTBEHHBIN HHTETPA JT, YCTAHOBUTH €0 CXOJUMOCTb WJIH
0vX

pPacxoIuMOCTb.
1
dx
5. BbruncnuTh HeCOOCTBEHHBIH MHTETPal | — , yCTAHOBHUTB €r0 CXOAMMOCTD HIIH
-1
pacxoauMOCTb.

0

6. Berancnuto HUHTCIrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIM PACXOAUMOCTDb J-

1+ x?

—00

o0
7. BEIUHCIUTD HHTCIrpall, YCTAHOBUTD €0 CXOANMOCTb UJIN PACXOJUMOCTDb jln xdx
1

1
.« dx
8. BI)I‘II/ICJII/ITI) HCCO6CTBCHHI)II/I I/IHTGFpaJI .[_2 . YCTaHOBI/ITI) €ro CXoanuMocCTh UJIn
X
-1

PacxoauMOCTb.
KpaTHble uHTErpaibl

1. U3MeHUTh NOPSAJ0OK MHTETPUPOBAHMSI B IBOMHOM HHTErpaie

2 6-x 1 2y
a. _!;dxzj.xf(x,y)dy, b. !dy%f(x,y)dx.

2. BBIYHCIHT ”(10 —x*—y?)dxdy, D={(xy)1<x<2 0<y<2},
(D)

3. Beriuucaurs

”(12x2y2 +16x°y* ) dxdy;
D

D:x=1y=x% y=—Jx.

4. BeIYUCIUTE

2
[J(x* +y)dxdy, D — mHOKECTBO TOUEK IIOCKOCTH, OrPAHHYEHHOE THHUSAMHU
(D)

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

5. Haiitu nnomans GUrypsl, OrpaHU4E€HHON TaHHBIMU JTUHUSMU
y=3/x, y=4e*, y=3 y=4.
6. Haiftu momanp GUrypel, orpaHUdeHHON IMEUAME Y = X°, Y =—X+2

8. Haiftu 06beM Terna, moay4yeHHOTo BpalleHHeM BOKPYT ocl OY (QUTypbl, OTpaHUYECHHON JIMHU-
s y=x°, y=1 x=0.

9. Haiit 00beM Tela, MOJy4eHHOTO BpaIlleHHEM BOKPYT OCH OX (HUrypbl, OrpaHHYSHHON JINHH-
amu Y =X, y?=X.
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KonTposabHbie padoThl (IpUMepbI)
BapuaHTt

1. NocTpouTs rpadmk: Y = 3COS 2X

2. HaiTn npegens!:

—n)’ ? _ X=X —x=2
1) Iim(5 n)2+(5+n)2 2) lim £=C€082X 3) lim ); X
" (5-n)’—(5+n) S =2 X3 -

—~

1
VX=X — 2
4) ”mx—xl 5) Iim(mj 6) Iim(x—\/x2 —x+1)

X2 In(x—l) x>0\ 14 XCOS X

—X, X<0

2
3. WUccnenoBaTh Ha HENPEPBLIBHOCTb M BbIMOMHUTL YepTesk: Y =9 X7, 0< X< 2

3, X>2
BapuaHTt
1. Haiitu npoussoaHyto Y, :
X
a) y=arctg3ln£ 6) y:(\&)
X+2
X3
B) Sin(Xx—2y)+—=7x r) X=e"'cost, y=e'cost
y
e (1 1
2. Haittu lim| = —
x—>=| X arctgx
, 1
3. MposecTu nosHoe UcceaoBaHme u noctponts rpadmk (X)) =X+ .
X
Bapuanr.
ou
Nel. BerancnuTe NpOU3BOAHYIO IO HAIIPABIECHUIO a— Y HaliTH MOAYJIb BEKTOpa I'pajueHTa JJIs
S
X 3
dynkimn U=2XY+—=+Z" prouke A(6;9;1) B HampaBiIeHNH, COCTABISIONIEM C OCIMHI KOOD-
Jy
cosa 3 cosfj 0 y < i
JIMHAT YTIIBL =—, =—, —.
7 7 2

Ne2. UccnenoBaTh Ha SKCTpeMyM QyHKIUIO Z = Xy(l— 4X2 — 4y) -5.
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. dz
N3, Z=In(y—=x"), Xx=+/sint, y=cost. Haiim T

Bapuant

Bboryucaume:

T dx r
1. : 2. I(2x+1) In xdx .
9 \/; -2 1
3x* -4 sin® 3x 2x -1
3. jZ—dx. 4, I—zdx. 5. j—dx.
x”+4x cos” 3x Va—2x—x2
1. BbruncnuTh MHTErpabl:
xe™ Ox .
J; I x-Inx
V|306pa3MTb obnactb UHTETPUPOBaHNA U UISMEHUTL NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 V25-x?
[ £ y)dy.
—4 0

Bolumcante naowanb Gurypbl, OrPaHUYEHHOM NUHUAMM

y=2-x", y=nx.
BapuaHT 3aAaHui1 TPEHMPOBOYHOTO TecTa.

3apaum

arcctgd/x

1yactb 1. y:Sin In X’ y', y"—? 2. y:T, dy_? 3. y=3XZ+XeX,XO=2,DX=O,1, Dy_’)

4. HaiATi npon3BoaHyto Y, :

a) y —5 Sin4 X-3 6) y = Xarctg?x
V X

y

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

5. MiccnepoBath Ha akcTpemym | (X) = (X—?:)2 (X—5).

er
6. Hal'T1 nHTEpPBasibl MOHOTOHHOCTUM Y = — .
X
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X3

7. Hantn Hanbonbluee, HaumeHbLLee 3HaYeHne yHKLUMM f (X) = 3—16X Ha oTpe3kKe [—5;1].

1
8. MocTpouTb KacaTenbHyto K rpaduky dyHkummn f (x) =3arccos X? BTOUYKE X = 3

2 yactb 9. Hantu npegensi:

(3+n ? —(2+n)2
2 _(1_n)2

2
. XT+2X-3
2lim-92X 3) lim 2" ) |im 192X

1) lim AN
x>0 1 x>-3x° +5x% 46X o tg3X

"= (2+n)

3 yacTtb

0, x<—-x&
10. Uccnenosatb Ha HENPEPLIBHOCTb M BbINOJIHUTL YepTex: Yy =<SinX, — 7 < X<0.

7, x>0

11. MpOBECTM NOAHOE UCCAEAOBAHME M NOCTPOUTb rpaduk | (X) =

Kpurtepun ouenku:

- OIICHKA «3aUTEHO» BBICTABISIETCS CTYACHTY, €CJIU OH PETYJISIPHO B TEUCHUE CEMECTPa MPEICTABIISLI
pelIeHys 3a/1a4, BBIIOJIHUI IIOJHOCTBIO BCE 33/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENoja-
BaTeI;

- OLICHKA «HE 3aYTEHO» BBICTABIISETCS CTY/AEHTY, €CIIM OH HEPEryJISIPHO B TEUEHUE CEMECTpa Ipe-
CTaBJISUT PEHICHUS 3a]a4, BBIMOJIHUI 33/1aHMs HE TMOJHOCTHIO UM BOOOIIE HE MPEeACTaBIs pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENO1aBaATES.

Jlj1g mpoBeieHus! TEKYILEro KOHTPOJISl 3HAaHUM CTY/IE€HTOB B IUCTAHIIMOHHOM (opMaTe B pa3-
paboTtanHbIX Kadeapoil «MaTemaTukay OHJIAH-Kypcax MMEIOTCS IPOMEKYTOUHbIE (IPOOHBIE) Te-
CTBI.

3.2. IlpoMeskyTOUHAS aTTECTALUA

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU (opMme.
Bpewms 11 moAroToBKM OTBETa Ha BOIPOCHI HE Oonee 45 MuH.

buner BkiIto4aeT TeopeTHUECKUil BOIIPOC U 3a0a4H.

KoMIuieK Tl 2K3aMeHaMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunosBble BApHAHTHI OMJIETOB MPHJIATAIOTCS.

KommnuiekT Bonpocos

o AUcIUIIIMHE «MaTeMaTH4eCKHd aHAJIN3»

JudpdepennnaibHoe HCHUCTeHHE PYHKIUIT OHON NTepeMEeHHOH

1. TlonsTHe nepeMEeHHOI BeINYMHBI U 00JIaCTH €€ U3MEHEHHUS.
2. TmoHATHE (PYHKIIMOHATBLHON 3aBUCUMOCTH, KiIacCU(UKAIS (PYyHKIIIA.
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How

o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

ook owdE

OnpeneneHne U TUIbI YUCIOBOM MOCIIEI0BATEILHOCTH.

[Ipenen unciaoBOM MOCHEI0BATEILHOCTH. Apu(MeTHUECKHEe ONepaluu HaJ| MOCIeI0BaTeIbHO-
CTSIMH.

VYcnoBus CylecTBOBaHUS KOHEYHOTI'O MPEesia YUNCIOBOH MocieqoBareabHocTy (TeopeMbl Ko
u Beitepmtpacca).

Bropoii 3amedaTesbHbIN Ipeaeil.

[Ipenen pyukuuu. Onpenenenus. ['eomerpuueckast MHTepIIpeTalys MOHATHUS Mpeea GyHKIUH.
CaoiicTBa npeesoB.

beckoneuno Masbie, 6eckoHeUHO O0bIHe (PYHKITUH.

IlepBb1il 3aMeUaTeIbHBIN IPEIE.

beckoneyHo maible BeMUMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble M UX MCIOJB30BaHUE NPU
BBIUUCIICHUH TIpeIesioB. Tabauia SKBUBAICHTHBIX OECKOHEYHO MaJIbIX.

HenpepriBHOCTh (DyHKIIUU B TOUKE U Ha MpoMexyTke. OnqHocTopoHHuE npeaensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CroiicTBa ¢yHKIIMHA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beiepmpacca, bonbiano — Komn).
[IpouzBoanas. ['eomerpruueckuii u pu3M4ecKuil CMbIC por3BoAHON. KacaTenbHas 1 HOpMab
K TUJIOCKOW KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBsi3p MEX1y CYyIIECTBOBAaHMEM MPOU3BOAHON (DYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMU
B TOM 7K€ TOYKE.

[IpousBoHas CyMMBI, IpOU3BeIeHuUs, YacTHOTO. [Ipon3BogHas coKHOM 1 00paTHOM QyHKINH.
[Ipou3BoaHas mapaMeTpUUYECKH 3a1aHHON (PYHKIINH.

[IpousBoaHas GyHKINH, 3aIaHHON HESBHO.

HuddeperunpoBanue cI0KHON MOKa3aTeNIbHON (YHKIIUH.

Huddepenuupyemocts. Juddepenunan. 'eomerpudeckuii cmpicn auddepennnana.
[TpousBoaHbie U MU HEepeHIATBI BEICIINX TOPSIKOB.

OcHoBHble TeopeMbl AuddepeHnnaibHoro ucuncieHus (reopema depma, Teopema Pos, teo-
pema Jlarpanxa, Teopema Komn).

IIpasuno Jlonurans.

Mtuorounesn Teitnopa u ero cBoiictBa. @opmyra Teinopa. OcraTounsiit uieH Gopmyisl Teinopa
B (opme Jlarpanxa u Ileano.

AcuMnToThl rpaguka QyHKIUH.

OkerpemyM. Heobxommoe yciaoBre 3kcTpemMyma.

JlocTaTOuHBIE YCIOBHS KCTpPEMyMa.

JlocTatouHoe yciaoBUe Bo3pacTaHus (yObIBaHUs) (GyHKIMU.

HaubGonbiiee u HauMmeHbllee 3Ha4eHHS GYHKIIMA HAa OTPE3KE.

BrImykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycinoBue Touku neperunoda. Jloctatounoe ycinoBue neperuoa.

OO61mas cxemMa MOCTPOCHUS U UCCIIEOBaHMs rpaduKa (yHKITHH.

q)yHK].[I/IH HECKOJBbKHX MEPEMEHHbBIX

OnpezneneHye U reOMETPUIECKUN CMBICT (DYHKIIUHU IBYX MEPEMEHHBIX.

Jluauu ypoBHS (QYHKUUU IBYX MEPEMEHHBIX.

YacTHble MTPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@OYHKIMY HECKOJIBKUX NEPEMEHHBIX, TOHITHE MOJHOTO0 nuddepeniuana.
JuddepenunpoBanue cI0KHbIX QYHKIMNA HECKOIBKUX EPEMEHHBIX.

[Tpon3BoHBIE BBICIINX MOPSIAKOB (PYHKIIMK HECKOJIIBKUX NMepeMeHHbIX. CMelIaHHble TPON3BO/-
Heie. Teopema IlIBapua.

[TpousBoaHas GyHKIIMM HECKOIBKUX MEPEMEHHBIX 110 HAIPaBJICHHUIO.
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8. IIpowm3BojaHas IO HAMPABIICHUIO M TPAJAUEHT CKAJISIPHOTO TTOJISI.
9. DxkcerpemyM (QYHKIIUU HECKOTBKHUX MEPEMEHHBIX.
10. HeoOxommuMoe U TI0OCTaTOYHOE YCIIOBHS dKCTpeMyMa (DYHKIHH JBYX ITEPEMEHHBIX.

HHTerpajsbHoe HCUMCIEHHE

[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0IHuia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHON ¥ MHTEIPUPOBAHUE 10 YaCTSIM B HEOIPEAECICHHOM UHTErpalle.

HuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS 0T 3HaK nuddepeHImana.

WHTerpupoBaHue palMoHAIbHBIX JPOOEH.

WHTerpupoBaHue Mo 4acTSM U 3aMEHa IIEPEMEHHON B OIIPEJICIIEHHOM HHTErpase.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLUH, OCHOBHBIE IIPUEMBI.

WuTerpupoBanie HpparoHaIBHBIX (PYHKIHA.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpai U ero cBoiictBa. @opmyna Hetotona — JleiiOuuna.

10. ITpunoxeHus onpeieleHHOr0 UHTErpala K PeIeHNI0 TeOMETPUUECKUX U (PU3NUECKUX 3ajiay.

11. Beruncnienue miomajiel ¢ TOMOIIBIO OMPEACIICHHOTO0 HHTETpaa.

12. Beruucnienue mionaay v JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUSIMH B ITapaMeTpU4ecKoil popme.

13. Beruucienue miona M KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beruuciienue miomaaei B MpsiMOYrojbHBIX M MOJIIPHBIX KOOPJMHATAX C MOMOILBIO OIpPe/IeNIeH-
HOT'0 MHTErpaJa.

15. Beruuciienue JUIMHBL JYTH € IIOMOLIBIO OIPEEICHHOI0 HHTEerpaa.

16. Beruuciienue JUIMHBI yTH KPUBOH, 3aIaHHON TTapaMeTPHUYECKH.

17. Beruuciienue oobeMa Tella BpalleHus C IOMOIIBIO ONPEeAETICHHOT0 HHTEerpaja.

18. Beruuciienue mioma M MoBepXHOCTH Tella BPAIICHUSI.

19. Heco6cTBEeHHBIE MHTErPaJIbI IEPBOTIO M BTOPOro Tuna. [TOHATHS cXOOMMOCTH U pacX0AUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE UHTETPANIBI OT pa3pbIBHBIX (DYHKITHIA.

©CoNoOR~wWNE

Tunosbsie BapUaHTBI OUJIETOB
10 JUCIHHUITIIMHE «MaTeMaTHYeCKUH aHAJIHN3»

MUHHCTEPCTBO OBPA3SOBAHIS U HAYKU POCCUMCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®axynbTeT 0a30BbIX KOMIIETEHITHH, Kadenpa «Maremaruxa»
Hucuunnmua  «MaTeMatuyeckuil aHaaus3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeolpeneaeHHbINH HHTEeTpall. Tabnniia OCHOBHBIX HHTETPAJIOB.
dx
2. BBIYUCTUTH HEOTIPEIeNeHHBIH HHTErpall I .
V5-x++/5-x

3. Haiitu rpanuent pynkuun  z =y,/xy B Touke M (L4).

4. YKa)KI/ITC, KaKoOW M3 HeCOOCTBEHHBIX HUHTETPAJIOB ABJISACTCA CXOAATIUMCS
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j\/;dx, jx‘3dx, J'\/Fdx.
1 1 1
5. Haiinute sKcTpeMyMbl U TOUKH meperuba GyHkuuu y = (X —1)e .

YTBepxkaeHo Ha 3acenannn kadenpsl MareMatuku « 03» 05 2023 r., mporokosa Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHU MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@DakyabpTeT 6a30BBIX KOMITETCHIINH, kadenpa «MaremaTHKa»
O6pazoBarenbHas nporpamma 15.03.03 «[Ipuknannas MexaHuka»
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBIN ouaer Neo 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

2. Haiitu npou3BoaHy0 QPyHKINHU, 3aJaHHON TApaMETPUUECKU X = el y= e
+1 +t

3. MccnemoBath Ha 9KCTpeMyM QYHKIMIO Z = X* — X + Y + 2V,
7.6

4. BBIYUCIUTH ONPE/ICICHHBII HHTErpall I 3sin® x cos xdx .
0

5. Haiitu o0bem Tena, MOIy4eHHOT O BpallleHUEM BOKPYT oc OX (QUIypbl, OrpaHUYE€HHOH JIMHU-
s y=Xx°, y=1 x=0.

YTBepkeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

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

J151g mpoBeieHNs MPOMEKYTOYHOIO KOHTPOJISl 3HAHUH CTYIE€HTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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