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1.  Hexau, 3a7a4u ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 110

AUCIHHUIIJINHE
K oCHOBHBIM yenam OCBOCHMS TUCUUIUIMHBI «MaTeMaTHUeCKn aHaJINU3» CIENyeT OTHE-
CTH:
- BOCIIUTAHHUE y CTYJCHTOB O0ILEl MaTeMaTUYeCKON KYJIbTYpBbI;
- npuoOpeTeHue CTYIGHTaMH IIUPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HaHUH, YMEHHI U HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTHMBHOMY M JEIYKTHBHOMY MBIIUICHUIO
Hapsy ¢ pa3BUTHEM MaTEMATUYECKOW HHTYHIINH;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKH CAMOCTOSTEIBHOTO U3yUeHUs YUeOHOH 1 Hayd-
HOW JIMTEpaTypsl, COAEPIKALICH MATEMaTUYECKUE CBEICHUS U PE3YJbTAThI;

- IOJTOTOBKY CTYJICHTOB K JICSITEIHbHOCTH B COOTBETCTBUU C KBATH(DUKALIMOHHOM XapaKTe-
PHUCTUKOI OakaaBpa 10 HAIIPaBJIEHHIO, B TOM 4Kciie OPMUPOBAHNE YMEHUI UCTIOIb30BATh OCBO-
€HHBIE MaTEMAaTUYECKHE METO/bI B TPO(HECCHOHAIBHOM JesITeTbHOCTH.

- MOJrOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX LH(D-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTHYECKUX PHCKOB COBPEMEHHOM LU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS JUCHUIUINHBI «MaTeMaTH4eCKUI aHAIN3 CIIEyeT OTHE-
CTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHATHUI, METOIOB, (POPMHUPYIOLINX OOIIYI0O MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JJIsl YCIEIIHOTO PEICHHs] TPUKIIAAHBIX 3a7ay;

- (hopmupoBaHme y CTyaeHTa TpeOyemMoro Habopa KOMIIETEHIINI, COOTBETCTBYIOIIUX €r0
HaIlpaBJICHUIO IOATOTOBKU M 00€CIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OO0yuenue o qucuuIuiHe «MareMaTHYeCKUi aHaJIn3) HapaBiIeHo Ha (opMHUpOBaHUE Y 00yYa-
IOIIMUXCS Ceayronmx koMmnetreHuud B coorBeTcTBUU ¢ @I'OC 15.03.01 «MammHOCTpOSHUEY,
YTBEPKIEHHBIM MTpruka3zoM MunoopHayku Poccun ot 09.08.2021 N 727:

Koa n HauMeHOBaHHe KOMIIETEHITHIA

HH}II/IR&TOPBI JAOCTHKCHUSA KOMIIC-
TCHIINH

OIIK-1 CniocobeH mpuMeHSITh €CTECTBEHHO-
Hay4yHbIE U OOIIEUH)KEHEPHbIE 3HAHUS Me-
TOAbI MATEMATHUYCCKOI'O aHAJIM3a U MOACIIN-
pOBaHHUs B TPOPECCUOHANBHOMN 1€ATEeIbHOCTH

NOIIK-1.1. IlpuMeHsieT ecTeCTBEHHOHAYY-
HBIE ¥ OOLIICHH)KEHEPHBIE 3HAHUSI, METOIbI
MaTEMaTHYECKOI0 aHaJIN3a U MOJIEITUPOBAHUS
IIPU PELICHUN IPOPEeCCUOHANBHBIX 3ajau

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKH MCIIONb-
30BaHMs 3HAHUN (PU3UKU U MAaTEMaTUKU IS
pelIeHns 3a/1a4 TEOPETUYECKOr0 XapaKkTepa B
poeCCHOHATILHOMN EATEIbHOCTH

2.  MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JluciurmimHa OTHOCHUTCS K 00si3aTenbHON yacTu O65oka bl: Moayns «MaremaTH4ecKne U ecTe-

CTBCHHO-HAY4YHBIC TUCHUIIJIUMHBD).

Jucuummza 6a3upyeTcs Ha CIeayroleH, MPOHIeHHOW JUCIUIUINHE!

- INHEWHas anredpa.

I[I/ICI_II/IH.HI/IHa «MaTeMaTHueCKUM aHaJIu3» JOTMYeCKU CBsI3aHa C MOCJICAYOIUMU NUCIHUITIIMHAMMU

B obs3amenvrnoii wacmu:
- (husmka;
- nudepeHnmanbHbIC YpaBHEHNUS,



- TeOpeTUYecKasi MEXaHUKa;

- QIIEKTPOTEXHUKA U FIICKTPOHUKA;

- COIPOTHUBJICHHE MATEPUAJIOB;

- Teopusi 00pabOTKH MaTEPHAIIOB JABJICHUEM;

- OKOHOMUKaA U YIIPABJICHUC MAIIUHOCTPOUTCIILHBIM IMTPOU3BOJACTBOM;

- OCHOBBI MAaT€MaTHYECKOTO MOJICITMPOBAHUS TEXHOJIOTHYECKHIX TPOIIECCOB.
B uacmu ¢hopmupyemou yuacmuuxamu 06pazo8amenbHblX OMHOUWEHUI!

- OCHOBBI TPUOOTEXHHKH.

3. CTpykTypa U coaepkaHue TUCUUIITIMHbBI

OO0mmas TpyA0€MKOCTh AUCITUIUTHHBI COCTABIISET 4 3a4eTHBIC eAMHUIIBI -144 Jaca.

3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTh

n/n Bun yueOHo# padoThI KOIT;Z?;CTBO Cemectp 2
AyIUTOpPHBbIE 3aHATHS 72 72
B Tom uncne:
Jlexun 18 18
- CemuHapcKue/mpakTHIECKUE 3aHATHS 54 54
= JlaGopaTopHble 3aHATHUS - -
CamocrosiTesibHast padoTa 72 72
IIpoMeskyTOUHasI aTTeCTALUS
3K3aMEH C) 6]
Hroro 144 144

3.2. TemaTnyecKHM IJIaH H3YyYCHUS TUCHHUIIJIUHBI

Pazmemén B nmpmiioxenuu 1 k padodeii mporpamme.
3.3. Coaep:xkaHue pa3iesoB IUCIHUIINHBI
BBenenue

[Ipenmer, 3agaum U coepkaHue TUCHUIUIMHBL. OCHOBHBIE 3TAMbl PA3BUTHS TUCIUTLIIAHBI.
CtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH TUCIUTUTMHAMHU.

Paznen 1. IudpepennuanbHoe ucunciaenne GyHKUMi 01HON nmepeMeHHOI

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipenen yncaoBoi mocieaoBaTEIbHOCTA U €r0
coiictBa. @ynkuus. [locrpoenue rpadpukoB ¢pynkuunit. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI O



npenenax GyHkiun. [lepBoiii u BTopoii 3ameuaTenbHble peaensl. CpaBHEHHE OECKOHEYHO MAIbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIMYUHBI.

Tema 2. HenpepbIBHOCTh (QYHKILIMI B TOUKE M HA IPOMEXKYTKE, TOUKHU pa3pbiBa GyHKIINH,
uX Kjaccuukaius. ACUMIITOTHI rpaduka PyHKITUH, UX KITacCU(PUKAIIHS.

Tema 3. [IpousBoanas yakiuu. ['eomerpudeckuii u GpuU3NYECKHii CMBICT TPOU3BOIHOM.
[TpaBuna aquddepenunpoBanus u GOPMYIIbl BEIYUCICHHUS TPOU3BOAHBIX. TabiuIia mMpon3BOIHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (YHKIUI. Bbruncienrne npou3BOIHBIX (YHKIUH, 3aJaHHBIX pa3iny-
HBIM 00pa3oM.

Huddepenunan. IlponsBoausie U quddepeHrans BHICIIUX TopsakoB. [Ipubimxennsle
BBIYHCIICHHSI C TIOMOIIBIO T PepeHITHAIIOB.

Tema 4. IIpaBuno Jlonurans. ®opmyna Teinopa. PackpbiTe HEOnpeneneHHOCTEN pas3-
JUYHOTO THIA. Pa3ioxkeHne OCHOBHBIX dJieMeHTapHbIX GyHKIUN 1o Gpopmyie Teitnopa. [Tpnubnu-
YKEHHBIC BBIUMCIICHHS ¢ TOMOIIbIO opMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEpEeHIINATEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (hyHK-
1M, 3KcTpeMyMbl HeoOXoauMble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIBHOTO 3KCTpe-
myma. MccrnenoBanne BoImykJIocTH Tpaduka pyHkuun. Touku nepernda rpaduka GyHKIuM.

OOmias cxema uccaenoBanus GyHKIMU U 1OcTpoeHus ee rpaduka. CBoiicTBa GyHKINH,
HENpephIBHBIX Ha oTpe3ke. Haubosbiee n HaMeHbllee 3Ha4eHHs] PYHKIIUU HA OTPE3KeE.

Pasznen 2. IuddepennuanbHoe ucuncienne QyHKIU HECKOJIbKUX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX IEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHA. YacTHbIE
npousBoaHbie. [lomubrit muddepennman. I[IpousBomHbIe CIT0KHONW GYHKIIMH HECKOJIBKHUX TEpe-
MeHHBIX. YacTHBIE TPOU3BOIHBIC U TU(depeHIabl BRICIINX MOopaakoB. Teopema IlIBapua.

Tema 2. [IponsBoanas no HanpasieHuto. ['paauent. KacarenbHas k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (QYHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumbie 1 10CTaTOYHbIE YCIOBHS SKCTPEMYyMaA.

Paznen 3. UnTerpanbHoe HCHUCIEHHE

Tema 1. IlepBooOpa3Has. Teopema cyiiecTBOBaHUS HEOIPEACIICHHOro MHTerpana. He-
OTIpeNIeICHHBId MHTETpall U ero CBOMCTBA. Tabinila WHTErpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
dbyaKIMiA. MeToa HemoCpeACTBEHHOTO HHTETPUPOBAHUS.

MeTobI UHTETPUPOBAHHS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, OIBEICHUEM 110/ 3HaK U depeH-
nuana. MeToJ MUHTErpupOBaHUs MO YaCTSM.

WuTerpupoBanue paroHaIbHBIX IpoOel, MHTErpUPOBAHNE HEKOTOPBIX BUIOB UPPAIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3amaum, IpUBOAAIINE K MOHATHIO ONPENEIEHHOI0 MHTerpana. OnpenencHHbIN
WHTErPaJl, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTErpai ¢ mepeMeHHbIM IPeIeIoM UHTE-
rpupoBanus. ®opmyna Hetorona — JleiitOHuma. 3ameHa nepeMeHHOM B ONpeIeIEHHOM HHTeTpaje.

[IpunoxkeHus onpeaeseHHOTO HHTETpajia B TeOMETPUN U MeXaHUKe (BbIUMCIICHHE TIIoIa-
Jei II0cKuX (Guryp, AJIUHBI KPUBOI, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAJIBI TIEPBOTO U BTOPOTO poja (1o 0ECKOHEUHOMY MTPOMe-
KYTKY, OT HEOTrpaHHUEHHBIX (DYHKIIMI HA KOHEYHOM ITPOMEXYTKE), IX CBOUCTBA.

Tema 4. 3agauu, NpUBOIAIINE K KPATHBIM UHTErpajiaM. J{BOMHON U TPOHHON MHTETPAIbI,
uX cBOMCTBA. IIpaBuia BIYMCIICHUS ABOMHBIX HHTEIPAJIOB.

3.4. Temaruka npaKTHYeCKUX 3aHATHI MO TUCHHUILUIUHE
«MaTeMaTHYEeCKUIN AaHAJIM3»

Ne Tema 3ausaTus
/i




Pa3zgen 1. Di1eMeHTHI MATEMATHYECKOI0 aHAJIHM3A.

YHucnosas nocnenoBaTelbHOCTh. [Ipenen 4ucinoBoil Mmocaea0BaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @yukmus. [Ipenen Gpynkmuu. Teopemsr o ipene-
nax ¢yHkuuu. [lepBblil 1 BTOpOii 3aMevaTelIbHbIe TPEeIbL.

2 CpaBHeHME OECKOHEYHO MAJIBIX M OECKOHEYHO OOJIBIINX BETWYMH. DKBUBAJIECHTHBIE OecC-
KOHEYHO MaJIbI€ BEJIMYHMHBI.

3 PackpeITHe HeonpeeneHHOCTEN pa3InyHOro TUIa

4 HenpepbIBHOCTh QYHKIIMI B TOUKE U Ha MPOMEXyTKe. OTHOCTOPOHHUE Mpeesbl. Touku
paspsiBa pynkuuu. [lpumepsl pemienus 3agau

5 [TpousBonnas pynkuu. IpaBuna nuddepenurpoBanust 1 GOpMyIIbl BEIUUCICHUS TIPO-
M3BOAHBIX. TexHuka nuddepeHImpoBaHus

6 JuddepenuupoBanue oOpaTHbIX QYHKIUH, QYHKIMHA, 3aJaHHBIX HESBHO, TapaMeTpuye-
ckH, Jorapupmudeckoe muddepeHIrpoBaHme

7 Huddepennman. I'eomerpuaeckuii cmbicn auddepennnana. [IponsBoansie u nuddepen-
IIMAJTBI BRICHIMX MOPAAKOB. [IpnbnmkeHHbIe BBIYUCICHHS C TOMOIIBI0 AuddepeHnnanos.

8 [IpaBuno Jlonurana. @opmyna Teisiopa. PackpbiTiie HEONPEAECIEHHOCTEN Pa3IUYHOIO
tumna. Pa3noxeHusi OCHOBHBIX 2JIEMEHTAPHBIX QYHKIHI 110 popmyne MakiiopeHa.

9 [TpubmxeHHbIe BEIYUCIICHHSI ¢ TOMOIIBIO (hopmyibl Teitnopa.

10 | TTonHoe uccnenoBanue QyHKIMHA U HocTpoeHue rpaduxos. Ilpumeps

11 | IlomHoe uccnenoBanue GyHKIMM U mocTpoeHue rpadukoB. [Ipumeps! (MpoaomKeHHE)
CamocrosrenbHas padora Nel Ha ceMuHape 1o QyHKIUSM OAHOH epeMeHHON

12 | Pa3ges 2. DyHKIIMU HECKOJIbKUX MepeMeHHbIX. JINHUY 1 TOBEPXHOCTH YpOBH. HacT-
HBIE IPOU3BOJIHBIC U TU(PepeHITHal MepBOro NOpsiIKa.

13 | Ionuerii quddepennnan. I[IpousBoaubie cnoxHon Gynkmuu. [IponsBogHas QyHKINH,
3aJJaHHOI HesiBHO. YacTHbBIE MPOU3BOIHBIC U UG dEepeHIaIbl BHICIINX TOPSIKOB. Teo-
pema I1IBapiia.

14 | IIpousBoaHas 1O HANMPABJIEHUIO. | paueHT.

15 | OkcTpeMyM (pYHKIIMN HECKOJIBKUX MepeMeHHbIX. HeoOXoumbIe 1 T0CTaTOYHBIE YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTeqibHasi pa6oTa Ne 2 Ha ceMuHape M0 GyHKUUAM HECKOJIbKHUX NepeMeH-
HBIX

17 | Pa3znen 3. UHTerpajbHOE HCHUCIEHUE
[TepBooOpasnas. HeonpeneneHHbI UHTETpaAJI M €ro CBOMCTBA. MeTo HemoCpeaCTBEH-
HOT'O MHTETPUPOBAHMSL.

18 | MaTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI IEPEMEHHOM, TIO/IBEICHUEM 1101 3HaK AuddepeH-
nuana. MeToq MHTErpupoBaHusl 110 4acTsAM

19 | UaTerpupoBaHue panoHAIBLHBIX Ipo0ei, MHTETPUPOBAHUE HEKOTOPBIX BUIOB HPPAIHO-
HATBHBIX (PYHKIIMIA

20 | UaTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITHH.

21 | Beuaucnenue onpeneneHHbIX HHTErpaioB o Gopmyne Herorona-JIeitOnuira. 3amena me-
PEMEHHON M MHTETPUPOBAHUE 10 YACTSIM B ONPEAEIEHHOM UHTETpAJIE.

22 | [IpunoxkeHus onpeaeaecHHOro HHTEerpaia B reOMETPUH U MEXaHHKe (BbIUKCICHHE TUIOIIA-
Jel TIOCKUX (UTyp, JUTMHBI KPUBOH).

23 | IlpunoskeHust ONMPECIICHHOTO0 HHTETpajia B TEOMETPUU M MEXaHUKE (BBIYHMCIICHHE 00be-
MOB, IUIOHIAJIe MOBEPXHOCTH).

24 | HecoOCTBeHHBIC MHTETPAIBI TIEPBOTO M BTOPOTO POJIA, X BHIYUCIICHHE.

25 | 3amauu, IpUBOJAIIME K KPaTHBIM MHTErpanaM. BeluncieHne ABOWHBIX MHTETPATIOB CBE-

JICHUEM K TIOBTOPHBIM. 3a/1a4 Ha M3MEHEHUE TOPSIKa HHTETPUPOBAHUS B TBOWHOM HH-
Terpaie




26

I'eomeTpuueckue 1 pu3ndecKre NPUIOKEHHUS KPATHBIX HHTETPaJioB, IPUMEPHI BBIYUCIIE-
HUSL

27

KoHTpoibHOE TecTupoBaHHe 1Mo Kypcy.

N —

4. Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE 00ecriedeHue

4.1. HopmartuBHble 10kyMeHTHI 1 'OCThI

®I'oC 15.03.01. Mamunoctpoenue. 2021.

AxaneMuyeckuii yueOHbIH IJ1aH 10 HampasieHuio noArotoBku: 15.03.01 Mammuoctpoenue.
[Tpoduns: MamuHb 1 TEXHOJIOTUHA 00pabOTKK MaTepHaioB JaBieHreM. dopma 00ydeHus —

ouHas. 2023.

Marpuna pacrnpeneneHus KOMIETeHIIMN Mo HarpaiieHuto noarotoBku 15.03.01 MammHo-
crpoenue. [Ipoduns: MammHbl U TEXHOIOTHH 00pabOTKM MaTepuanoB naBieHueM. dopma
o0ydenusi: ounas. 2023.

Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HOJIOTHYECKOTO pa3Buths Poccuiickoii denepaunn.

[Ipuxa3z MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika MpUMEHEHUsT OpraHU3aLUsAMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO IEATEIIbHOCTD, SJIEKTPOHHOTO 00Y4EHUs, IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
JIOTUH IIPU peanu3anuu o0pa3oBaTeIbHbIX IPOrpPaMM».

4.2. OcHoBHas JuTEpaTypa

®duxteHronsi] .M. OCHOBBI MAaTEeMaTHYECKOTO aHAIN3a: YIeOHHK U1 BY30B, 15-¢ u3j.,
crep. CII6, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronsi .M. OcHOBBI MATEMATHUECKOTO aHANIM3a: YIeOHUK ISl BY30B, 14-¢ 3.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematnueckoro ananusa. T.1. Iuddepenunansnoe u un-
TEerpaJIbHOE UCYHUCIICHHS (PYHKIIUN OMHON MepeMeHHOM. Psnpl: YueOHuK [DIIeKTpOHHBIN pe-
cypc]: yue0. - DnexkTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3arm. ¢ skpana. |

4.3. lonmosHMTEJbHAs JUTEPATypa

IMuckynos H. C. IuddepennmansHoe 1 UHTErpaIbHOE UCYUCICHHS U BTY30B. B 2-X To-
Max. M.: Uuterpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJII TEXHUYSCKUX BBICIINX yueOHBIX 3aBenenuii. Yactu 1-4. M.: MI'TI1Y, 2012. 400
IK3.

Kpatkuii xKypc BBICIIEH MaTeMaTHUKH [DJEKTPOHHBIN pecypc]: y4eb. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.|

Byrpos 41.C., Hukonsckuit C.M. Beiciiast MaTemaTuka: yaeOHHK 17151 By30B B 3-X TomMax. M.:
Hpoda, 2009.

WuTerpanpHoe ucuncienue GyHKIUNA OHOM M HECKOIBKUX MEePEMEHHBIX. TeopHs most: Me-
TOAMYECKUE YKa3aHUs W BapUaHTHI pacueTHO-rpaduueckux padot // bomynor M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuit ananus. Teopus npenenoB u qudpepeHnnanTbHOe HCUUCIEHNES: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOIMYECKHUE YKa3aHUs U BapUaHTHl pacueTHO-rpaduueckux pador //



bonynos M.A., bopoguna C.HU., KopotkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

4.4. DiaekTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHue 3aHATHI U aTTecTalil BO3MOXXHO B AMCTAaHIIMOHHOM (opMmare ¢ MPUMEHEHHEM CH-
cTeMbl AucTaHIIMOHHOTO 00y4yeHus yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaremaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOIPaMMBI:.

DNeMEeHThl MATEMAaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHam3a
HHTerpanibHOE NCUUCTICHUE https://online.mospolytech.ru/local/crw/course.php?1d=3781

(GyHKIMN OTHON EepEMEHHOM
Huddepenumansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKIUI HECKOJIBKUX I1e-
PEMEHHBIX

JlomoHuTENbHBIC I1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaJIN3a

Pazpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[opsimok npoBesieHns paboT B TUCTAHIMOHHOM (pOpMaTe yCTAaHABIUBACTCS OTAEIbHBIMH PacIIo-
PSKEHUSMH IPOPEKTOPA M0 y4eOHOM paboTe W/ MM IEHTPOM YIEOHO-METOANIECKOM pabOTHI.

HNHTepHET-pecypchl BKIIOYAIT YIeOHO-METOMUECKIE MaTepUaibl B JIEKTPOHHOM BHJIE,
MpeJICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTuyecKoro 0Opa3oBaHUS
(http://mospolytech.ru/index.php?1d=4486,
http://mospolytech.ru/index.php?id=5822);

BapuaHTbl KOHTPOJIBHBIX 3aJJaHMH MO AUCUUIUIMHE TMPEJCTABICHbl Ha CalTax:
http://i-exam.ru, http.// fepo.ru.
TecTnl o BEICIIEH MaTeMaTuKe http://function-x.ru/tests higher math.html.
[Tone3npie yueOHO-MeTOAMYECKIE U HHPOPMAIMOHHBIE MATEPUAITBI MPEACTABICHBl Ha CalTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMATMOHHO-TEIEKOMMYHUKAIIMOHHOW ceT «IHTepHET» JJIsl OCBOCHUS
JTUCIUTIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.
Kaxnpiii cTyneHT oOecrieueH MHAWBHIYaTbHBIM HEOTPAHUYECHHBIM JTOCTYIIOM K 3JIEKTPOHHBIM
OMOIMOTEKaM YHUBEpPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 351eKTpOHHO-OMOINOTEYHBIM CUCTEMAM
(97IeKTPOHHBIM OHOTMOTEKAM)

4.5. J/InueH3u0HHOE U CBOOOIHO pacnpocTPpaHsieMoe MPOrpaMMHoOe
ol0ecmeuyenmne

No| HammenoBanue | PazpaGoruumk [10 | JJoctymuocts (mu- | Ccbuika Ha Equnbiii peectp

(mpaBoobana- IIEH3UOHHOE, CBO- | POCCHUCKHUX MPOTpaMM JIjIst
TEJb) 60HO pacmpo- OBM u B/ (npu Hannuum)
CTpaHsIEMOE)




Astra Linux [ OOO JInnuensnonuoe https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36

MoitOduc 00O "HOBBLIE JInneH3snoHHOE https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTU" 75

4.6. CospemeHHbIe IpodeccHOHATbHBIE 0a3bl JAHHBIX U HH(pOPMALHOH-
Hble CIIPABOYHbIE CHCTEMBI

Ilepeyenns pecypcoB cetu UHTepHeT, JOCTYNHBIX AJI51 OCBOEHUA IMCUMILINHBI:

HaumenoBaHue Ccbliika Ha pecypc HocrynHocTh

NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

HocrtynHa B cetn UH-
TepHET O6e3 orpaHuye-
1505071

https://stackoverflow.co

Stack Overflow
m/

Wudopmannonnsie pecypesl Cetu

: . Itant.
Koncynsrastiloc http:// www.consultant.ru | JloctymHo

[Topran ®enepanbHBIX rocygap-
CTBEHHBIX 00pa3zoBaTenbHBIX cTaH- | http://www.fgosvo.ru. HoctynHo
JTapPTOB BBICIIETO 00pa30BaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ Hocrynna B cetu Un-
TepHET O6e3 orpaHuye-

1505071
IPR Books https://www.iprbookshop | loctynna B cetu Un-
v/ TepHET O6e3 orpaHuye-

HUM

IIpodeccnonanbHbie 6a3b1 JAHHBIX

ba3a naHHBIX Hay4HOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOW 6uONMHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
HoJMTeMaTuueckas pedepaTuBHO-
oubnuorpaduueckas u
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HayKoMmeTpHuueckas (0ubamnomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuaJIbHO-TEXHUYECKO€E o0ecnevyeHne TN CIUNINHBI

MartepuanbHO — TeXHUYECKas 0a3a YHUBEPCHTETa 00ECIIeYNBAET MPOBEACHNUE BCEX BUIOB
3aHSTHH, IPEyCMOTPEHHBIX YUCOHBIM TNIAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAHUTAPHBIM H
MIPOTUBOMIOXKAPHBIM MPABUIIAM H HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIOM H UCTIOIb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero (JOH/Ia YHUBEPCUTETA.

[Tpy HEOOXOIUMOCTH /TSl TIPOBEICHUS MHTEPAKTUBHBIX MMPAKTHUECKUX 3aHSATHIA UCIIOIB3Y-
I0TCSI KOMITBIOTEPHBIE KJIACCHl YHUBEPCHUTETA.

6. MeToanueckue peKOMeH AU

6.1. Meroauuyeckue peKOMEHIAIMHU IJISI MPenoJxaBaTeist
10 OPraHM3anuu 00y4YeHM st

[Ipexne Bcero, ciaenyer oOpaTuTh BHUMAaHKUE CTYIEHTOB Ha TO, UTO IPAKTUUECKU BECh U3Y-
YaeMblii UMU MaTepuai He TpeOyeT Kakol-11u00 CreuaibHON (IOTMOTHUTEIBHOW) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3YyU€H, €CIIU CTYACHTHI OYAYT MOCenaTh 3aHATHs, CBOEBPEMEHHO
BBITIOJIHATH JOMAIIIHUE 331aHUS U MTOJIb30BaThCs (IIPU HEOOXOAMMOCTH) CUCTEMOM MJIAHOBBIX KOH-
CyJIbTAlIMM B TEYEHUE KAKIOTO ceMecTpa. Bomeamme B Kypc MaTaHalIn3a pa3leibl SBISIIOTCA
KJIACCUYECKHMH, B TO 7K€ BPEMS OHU NIPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac-
MIPOCTPAHEHHUE JUUISl PELICHMS PA3HOTO POJia 3a/1a4 BHYTPH CaMOl MaTEMAaTHUKHU U MPUKJIAJHBIX 3a-
Jna4. Ix ocBOCHHE MOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEUTHO MPUMEHATh HAKOMJIEHHbIE 3HAHHS B TPO(EeCCHOHATLHOM
JeSATEIbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSITHI pEeKOMEH0BATh CTYAEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIbHYIO IUTEPATYPY, @ B KOHIE CEMECTpa JaTh CIIMCOK BOIIPOCOB IS IOATOTOBKH K DK3AMEHY.

Ha nepBom 3aHsATHN IO JUCIHUIUIMHE ClIEAYyeT 0053aTeIbHO MPOUH(DOPMHUPOBATH CTYIECH-
TOB 0 BHJIE M (hopMax TEKyIIeH U MPOMEXYTOUYHON aTTeCTalui Mo AUCHUILTMHE, CPOKAX UX MPO-
BEJICHNUs, YCIIOBUSIX JOMYCKa K MPOMEXKYTOUYHON aTTECTAllMH, TPUMEHSIEMBIX BUAAX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxenne TeOpeTHYECKOro MaTepualia JOJDKHO COMPOBOXKAATHCS WIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATETLHO OTOOPAaHHBIMH IPENoJaBaTeiIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIAJIKH [IPU PELLIEHUH 3314l HE OTBJIEKAJIHU OT INIABHOT'O: OCMBICIEHUS UAEH U CYTH IPUMEHSI-
eMbIX MeToJ0B. ClieyeT Bcerza yka3blBaTh IPUMEPbl IPAKTUUYECKOIO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U popMyII.

[TpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHMU30BaHBI IIPENoIaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI HA MEPHUOJUYECKOE BHITIOJHEHHE CTYyA€HTaMU HEOOJbIIONH caMOCTOsI-
TEJIbHOM pabOoThI B ayJUTOPHUHU ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuaa.

[IpenogaBaTenp, BeNylui IpaKTUYECKUE 3aHATHS, JODKEH COIVIaCOBBIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCIIOIB30BATh €ANHYIO CUCTEMY 0003HAYECHUH.

[IpenomaBatento cienyeT 10OMBATHCS CUCTEMATHUYECKON HEMPEPBHIBHOW PaOOTHI CTYICH-
TOB B TEUCHHE CEMECTPA, HEOOXOIMMO BBISIBIISATH CHIIBHBIX CTYICHTOB M MPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHAJaX U KOHKypcax.

CTyZneHT [OJKEH OLylIaTh 3aMHTEPECOBAHHOCTD MPENOIABATENsl B JOCTUKEHUHM KOHEY-
HOTO pe3ysibTaTa: B NMPUOOPETEHHUH OOYYaAIOUIMMUCS MPOYHBIX 3HAHUM, YMEHHM U BiaJleHUs
HaKOIIJICHHOM nH(popMaIMei s peleHus 3a1a4 B poeCCUOHATBHON AeATEIbHOCTH.
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6.1.1. O0pa3oBaTe/ibHbIEC TEXHOJIOTUH

[IpoBeneHue 3aHATHII U aTTECTAIIM BO3MOXKHO B IUCTAHIIMOHHOM (hopmaTe ¢ MpUMEHe-
HUEM CHCTEMbI TUCTaHIMOHHOTO o0y4yeHus yHuBepcutera (C/1O-LMS) Ha ocHoBe pa3paboTan-
HBIX Kadeapoi «MareMmaTrka» dJeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazne-
JaM IporpamMmsl (cMm. 1. 4.4).

[Topsimok mpoBeaeHus paboT B TUCTAaHIMOHHOM (hOpMAaTe YCTaHABINBACTCS OTIACIHHBIMU
pacropsHKeHUsIMU IPOPEKTOpa MO yueOHOH paboTe W/HiIM HEHTPOM y4yeOHO-METOJUYECKO pa-
OOTHI.

6.2. MeTtoanueckue yKazaHus AJs1 00y4arOUIUXCsl M0 OCBOEHHIO
JUCIHHUIITNHBI

Paznen 1: nuddepennnanbroe ncuuciaeHue GyHKIui 01HOM NepeMeHHOMN

[Tpu n3yuenun auddepeHInaIbLHOTO HCUNCICHUS PYHKITUN OTHOM IEpeMeHHOM 00paTnuTe
BHUMaHUE Ha MOHATHE Mpeneia GyHKIMKU B TOUYKE U METOBI €r0 BeruucieHus. [Ipenen — ogao u3
OCHOBHBIX TIOHSITHH MaTeMaTH4ecKoro aHanu3a. [Ipu BHIYMCICHUW NpenesioB QYHKIMH HAlo,

0 o
IPEXKE BCETO, BBIACHUTL Xapakrep HeompeaeiaeHnoctd | —, —, 0:00,00—00, 17 |. Yrobsl
o0
OBJIA/ICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BHIYHCIICHUE MPEIEJIOB, HA/IO 3HATH JIBAa 3aMeUaTeIbHBIX
npenena, TabauIly S5KBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IPaBWIIO JlomuTans, pa3audHbIe TPUEMbI
PACKPBITHSI HEOTIPENIEIICHHOCTEH B 3aBUCUMOCTH OT BHJIa (DYHKIIMH U PEIIUTH JOCTATOYHO OOITb-
I10€ KOJMYECTBO 33/1a4.

[Ipyn w3ydeHun TeM, MOCBAIMICHHBIX MPOM3BOAHOW W nuddepeHnuany QyHKIUUA, HAIO
OCMBICIIUTh UX TEOMETPUYECKUI CMBICII, TOHUMATh pa3indre Mex a1y HUMU (nuddepeHman - 3To
TJIaBHAs JIMHEWHAs 4yacTh mpupanieHus GyHkiun). TBepao 3HaTh (Kak TabIuIly yMHOKEHHS) pop-
MyJbl 1uddepeHInpOBaHUsT OCHOBHBIX 3JI€MEHTAapHBIX (DYHKIMHA U npaBuia nuddepeHupoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiIio qudGepeHInpoBaHus CIOKHON QYHKIIHH).

OO6parure BHUMaHKE TaKke Ha 0coO0eHHOCTH U depeHunpoBaHus GYHKIUH, 3a1aHHBIX
B HESIBHOW (popMe, mapaMeTpUUIeCKH, Ha pueM JorapudmMudeckoro nuddepeHImpoBaHms.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATH aJITOPUTM HCCeI0BaHUs (YHKIMNA U TIOCTPOe-
HUA TpauKOB: ompeereHrue TOYESK pa3phiBa (M UX KIacCU(UKAIUIO), aCHMITOT rpaduka (BepTH-
KaJbHOM, HAKJIOHHOW, TOPU30HTAJIBHOMN ), HEOOXOAUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKINH, CYIIECTBOBAHUS JIOKAILHOTO AKCTPEMYMa, MMPOMEXKYTKOB BBITYKIOCTH M BOTHYTOCTH
(GyHKIMU ¥ TOuek neperuoa.

Pa3nen 2: nuddepenunanbHoe ucuucjaeHne PyHKIMNA HECKOJIBKHUX MepeMeHHbIX

[Ipu n3ydennn naHnHOTO paszeina oopaTuTe BHUMAaHKUE Ha TO, YTO (DYHKIIHS JIBYX ITEPEMEH-
HBIX UMEET HArJIsIHBIM F€OMETPUUYECKUM CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMBbICIUTE TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO AuddepeHiaia u 0cCoOeH-
HOCTh WX BBIYHCIICHUS, OBIIQJICTh TEXHUKON BBIUYMCICHUS TMPOU3BOJHBIX OT CIOXKHOU (pyHKIIHMU

HECKONBLKMX TepeMeHHbIX. ClieyeT 06paTuTh BHUMAHUE Ha TO, 4To 11 pyHkuun Z = z(X, )
0%z 0%z

Ox0y - 0yox

CMeIlIaHHbIe YaCTHBIE MPON3BOAHBIEC BTOPOT'O MOPSIKA PAaBHBI MEXY COOOI: (Teo-
pema IlIBapua), To ecTb NMOPAAOK JU(PEpEeHIIMPOBAHUS HE UMEET 3HAYCHUSI.

Jliig GyHKIUY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS! (PYHKIIMH B TPOU3BOJILHOM
HaNpaBJICHUU XapaKTepU3yeTCsl MPOM3BOIHOM 110 HAMPABJICHUIO, 3 HAHOOJIBIIas CKOPOCTh HU3Me-
HeHus QyHKIMK OyJeT B HalpaBJIeHUU BEKTOpa I'PaIueHTa.
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Crnenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOIMMOE U JOCTATOUYHOE YCIOBHS CY-
IIECTBOBAHUS SKCTpEMyMa (DYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.

Pa3znen 3: uHTErpajibHOE HCUMCIEHHE

B uHTErpansHOM MCYHCICHHH pemiaeTcs 3a7ada, 0OpaTHOW TOHM, KOTopas paccMaTpHhBa-
nack B quddepeHIuansHOM HCUHCIEHHI: He0OX0IUMO HailTu ayis nanHoi Gpynkmun f (X) Takyio

(GyHKLMIO, TPOU3BOAHAS OT KOTOpOH Obli1a OBl paBHA 3aaHHON. IHTEerpupoBanue GyHKIUH — 10-
CTaTOYHO CJIOKHBIN pa3/iel MaTeMaTUKH, OBJIa/IETh KOTOPHIM MOYKHO TOJIBKO, €CJIH CTYACHT «BO3b-
MET» JI0CTaTOYHO OO0JIBIIOE KOJTUYECTBO HHTETPAIOB PA3HOTO TUIIA.

Hazno tBepao 3HaTh TaOIMIly HHTETPATIOB OT OCHOBHBIX 3JI€MEHTApHBIX (QYHKIUIH, OCHOB-
HbIE€ METO/Ibl HHTEIPUPOBAHUS (3aMEHa IepEeMEHHOM, MO/IBEJICHNE 101 3HaK nTuddepeHinana, uH-
TErpUpPOBAHUE 110 YACTSIM, IPUEMBbI BBIYMCIICHUSI HHTErPajoB OT pallMOHANbHbBIX Apo0el, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKIUH).

Hazno ocMmbIcanTh e1MHCTBO MOAX0a K OCTPOCHHUIO OMPEIEIeHHbBIX, KPaTHBIX, KPUBOJIH-
HEHHBIX, TOBEPXHOCTHBIX MHTETPAIOB — MOCTPOCHUE HEKOTOPOIl MHTErpajibHOM CYyMMBI M IIpe-
JIETIbHBINA MEPEX O,

3HaTh TEOMETPUUYECKUI CMBICT U OCHOBHYIO (hOpPMYJTy BBIUMCIIEHUS ONPEACIICHHBIX UHTE-
rpanoB — hopmyny Hetotona — JleiOnuia, reomerpudeckne U GU3NIECKre MPHIIOKEHUS OTpe/ie-
JICHHBIX U KPAaTHBIX MHTErPAJIOB, YMETh HAXOIUTH IUIOLIA/(b TUIOCKOW (DUTYDBI, [UTMHY KPHUBOH,
00BeM U IO TOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OHJ OLICHOYHBIX CPEACTB

@DOoH/ OIICHOYHBIX CpeACTB IpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIOYAET
pa3aelsr:

1. MeTo1pl KOHTPOJIS U OIICHUBAHUS PE3yJIbTaTOB O0yUEHUSI.
2. lllkana 1 KpUTEpHH OLICHUBAHUS PE3YJIBTATOB O0yUCHUS.
3. OueHOYHBIE CPENICTBA.

3.1. Tekymuii KOHTPOJb.

3.2. IlpoMexyTouyHasi aTTeCTalus.
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Ilpunoswcenue 2

®OH/J ONEHOYHbBIX CPEIACTB
O AMCIUITIJIMHE

«MaTteMaTHYECKHUN aHAJIN3)»

Hanpasnenue noaroroku: 15.03.01 «MamumHocTpoeHue»
[Ipodunb: «MamuHbel U TEXHOJIOTHH 00pabOTKHU MaTepHaIOB JaBICHUEM
®dopma 00yueHHS — OUHas.

Kadenpa: «MatemaTuka»

1. MeToabl KOHTPOJISA 1 OLICHMBAHUSA Pe3yabTATOB 00y4eHH S

JIJ1st KOHTPOJISI YCTIEBAEMOCTH M Ka4eCTBa OCBOCHHUS JUCIUIUIMHBI HACTOSIIEH MPOrpaMMOin
NPEIYCMOTPEHBI CIIETYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYITUH KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTanus (IK3aMeH ).

2. lllkana 1 KpUTEPUHU OLIEHUBAHUSA Pe3YyJIbTATOB 00y4YeHH sl
®opmMa NPOMEKYTOYHOM aTTEeCTALMM: IK3aMeH

[TpomesxyTouHas aTTectanus oOyJaromuxcs B opMme sK3aMeHa IPOBOJUTCA 110 pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUI0B yUeOHOI paboThI, MPETyCMOTPEHHBIX YIEOHBIM IIJIAHOM 110 JAHHOW JANCIH-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCS PE3YyJbTAaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TCUCHHE Ce-
mecTpa. OleHKa CTENeHH JTOCTHKEHUs O0ydJarolMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00Yy4eHUs IO
JUCLHUIIIIMHE TIPOBOAUTCS IPENOJaBaTeeM, BEAYIIUM 3aHATUS 110 AUCLUIUIMHE METOAOM JKCIIEpPT-
HOH oueHkU. I1o uroram npomMeKyro4HON aTTECTalUy 110 JUCLUINIMHE BBICTABJISETCS OLICHKA «OT-
JTUYHO», «XOPOIIO», «yAOBIETBOPUTEIBHO» UIH «HEYAOBIETBOPUTEIBLHO.

IIkaaa oneHUBaHUA Onucanne

BeinmonHeHsl Bce 00M13aTe/IbHBbIE YCJIOBHUS MOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHON aTTecTauMu, IPEIyCMOTPECHHbIE
nporpamMmoi TucuMIUIHbL CTYIEeHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHHI, HABBIKOB [TOKA3aTEJISIM, IPUBEICHHBIM B
OTan4HO TabJIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMHU, YMCHHSIMH,
HaBBIKAMH, MPUMEHSIET UX B CUTYal[UsX MOBBIIIEHHON CIOKHO-
ctu. IIpm 3TOM MOryr OBITH JONYIIEHBl HE3HAYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpU TepeHOoce 3HAaHUM U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIE 3a7a4H.
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Xoporo

BrimonHeHs! Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKHM CTY-
JEeHTAa K NPOMEKYTOYHOH aTTecTalluH, IPEIyCMOTPEHHBIE
nporpaMMoil qucHUIUIMHBL. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTeNsIM, IPUBEICHHBIM B
TabIIMIax, OMepUpyeT MPHOOPETEHHBIMUA 3HAHUSMU, YMECHHSIMH,
HaBbIKaMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 33/1a4d pelllaeT C HelIo4YeTaMH, HE BIIHUAIO-
HIMMH Ha OOLINIT X0 peleHusl.

VY 10BIIETBOPUTENTHHO

BrimonHeHsl Bce 00s13aTesIbHbIE YCJIOBHSA TNOATOTOBKH CTY-
AeHTa K TMPOMEXKYTOYHOH AaTTecTallMu, IPEIyCMOTPEHHBIC
nporpaMMoil AucuUIUIMHBL. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTEIsIM, IPUBEICHHBIM B
TabIMIIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HersyOOKHe 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JHU30M, apryMEHTaIeld U BBIBOJIAMH, B PEIICHUH 33a7ad MOTYT
cozieprkaTbes rpyobie OmmOKH. /11 moTydeHust TPaBUIIBHOTO OT-
BeTa TPeOYIOTCSl YyTOUHSIOINE BOTIPOCHI.

HeynosnersopurensHo

He BbinonHeHbl 00s13aTeibHbIE YCJOBUSI NMOATOTOBKH CTY-
JAEeHTAa K NPOMEKYTOYHOH aTTecTalluH, IPEIyCMOTPEHHBIE
nporpammoit aucuuiinabl, UJIW cTyneHT neMOHCTpUpYeT He-
MOJIHOE COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMMYCKAIOTCS 3SHAYUTENIbHbIE OINOKH, TPOSIBIIIETCS
OTCYTCTBHUE 3HAHUMW, YMEHHI, HABBIKOB IO PANY IOKa3aTeleH,
CTYJEHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS IIPU OIEpH-
POBaHWH 3HAHUSAMU U YMCHUSIMU.

3. OueHo4HbIE CPeACTBA

/11

HanmenoBanue
OLIEHOYHOTO Cpel-
CTBa

IIpencrasnenue one-
HOYHOI'O CpEJCTBA B
DdOC

Kpatkas xapakrepucTuKa OLEHOYHOTO
cpeacTBa

Kontponbnas (ca-
MOCTOSITEJIbHA )
pabora

(KP)

CpencTBo NMpoBEpKU YMEHUW MPUMEHSITh
MOJIy4YE€HHbIE 3HAHUS IJIS peuIeHus 3a7ad
OTpeIeNIEHHOr0 THMa MO TeME WU pa3-
aeny

KonTposnbnbie 3a1a-
HUS
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2 | Pacuerno-rpadu-
yeckas padora

(PTP)

CpencTBo mpoBEpKU YMEHUM MPUMEHSTH
MOJIyYCHHBIE 3HAHUS T10 3apaHee Omperie-
JICHHOW METOJUKE ISl pELICHUs 3anad
WA 33JaHUA 1O MOAYJIO WU JUCLH-
IJIMHE B LEJIOM.

Kommniekt  3amanuit
JUTSL BBITIOJTHEHHSI Pac-
YeTHO-TpaprUIecKOi
paboThI

YcrHbIi onpoc co-

CpencTBO KOHTPOJIS,, OPraHH30BAHHOE KaK
crienuanbHas Oece/a me1arornaeckoro pa-
OOTHHMKA C OOYJarOIIMMCSl HA TEMBI, CBS-

Bomnpocs o

3 OecenoBaHue, 3aHHBIC C M3y4aeMO TUCIUIUINHOMN, U pac- | TeMaM/pa3zienam Jauc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beMa 3HAHUN LUTUIMHBI
o0yJaromierocsi mo OMpeIeICHHOMY pa3-
Jeny, TeMe, IpodeMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tect MO3BOJISIONIAS aBTOMAaTHU3UPO-
4 BapuanTt Tecra
(T) BaTb MPOLIEAYPY U3MEPECHUS YpPOBHs 3Ha-

HUW 1 yMEHUHN 00y4aromerocs.

5 | Dk3ameHanonHble | CpeACTBO MPOBEPKU 3HAHUW, YMEHUM, | DK3aMEHaIIMOHHbIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OMIIETHI
(3B) PETHUYECKUX BOIMPOCOB, 3ajad, IMpaKTHUe-

CKHX 3aJIaHUM.

3.1. Tekymuii KOHTPOJIb

O1neHOYHBIE CPEICTBA TEKYILIETO0 KOHTPOJISL YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
U 3a/1aHus B opMe OJIAHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOSHUST 00YUaIOIIUMUCS Pa3/IesioB
JTUACHUIUINHEL, ipueM PI'P.

Coaepixanue pacueTHO-Tpadguyeckux pador.

PacuyerHo-rpadguyeckas padora Nel nmo nuddepeHunanbHoMy ucunciaeHHI0 GyHKIMH OXHOI
nepeMeHHO

Kpatkoe coneprxaHue u 3Tanbl pacueTHO-TpaduIecKoi paboThI:
[Ipenen 4ncOBOM MOCIENOBATEILHOCTH, TIpeIe (PyHKITUH.
HccnenoBanue GyHKIMHM Ha HEMPEPHIBHOCTD.

Brruncienre mpou3BoIHBIX (PYHKITUH.

HccnenoBanue GpyHKINH, TOCTPOCHHUE TPAPHUKOB.

PacuerHo-rpaduyeckas padora Ne 2 mo GpyHKIUAM HECKOJbKHUX MepeMEeHHbIX.

Kpatkoe conep:xanue pacueTHO-Tpaduueckoi paboTHI:
@DyHKIMU HECKOJIBKUX NepeMeHHBbIX. YacTHbIe pon3BoAHbIe. [IpoN3BOIHBIE OT CIIOKHBIX (PYHK-
muii. [Tpon3BoHas 110 HANIPABICHUIO U TPAUEHT. DKCTPEMYM (DYHKIIMH JBYX ITEPEMEHHBIX.

PacuerHo-rpaduyeckass padora Ne 3 mo HHTErpajbHOMY HCYUCIECHUIO.

Kpatkoe coneprxaHue u 3Tanbl pacyeTHO-TpaduIecKoil paboThI:
Ilepswiii sman:

Meroas! nnTEerprpoBaHus. BelunciaeHue HeonpeaeIeHHbIX HHTETPAIOB.
Bmoporti sman:
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[Ipunoxenus onpeneraeHHbIX HHTETpanoB. VccnenoBanue cXOAMMOCTH HECOOCTBEHHBIX UHTETPa-
JI0B.

KoMnuekT 3axannid
JJIS1 BBINIOJTHEHHUs pacdyeTHO-rpaguyeckux pador (PI'P)
no pucuunianHe «MareMaTHYeCKUH aHaJIu3»

Teopust npenenos u AuddepeHuupoBanue (PyHKIUNH OJHOH NepeMeHHOM
1. Haiitu npenensr:

_ (2-n) =(1+n)  Jn+2-38n’ +3
lim 5 = lim
== (14+n) —(2-n) e Yn+5+n

n—>0 n—>0

. 27’!2-‘1-3 nz . 3n+l
hm(mj , hmn(\/n2+1—n), hm(n—loj ‘

n—>o\ p4 1
T 2x* +11x+15 ) 4x*
im-——= = lim——.
x>-3 x+3 -0 sin” 3x
oo2mt st . sin3x . @
lim——— lim : lim (1-3x)™"
n—o 3 +5 x>0 _ " x—>+0
0, x<—-rx
2. UccnenoBaTh Ha HEMPEPHIBHOCTD M BBIOJIHUTB YEPTEK: ¥ =<sinx, —7 <x<0
7, x>0

3. Haiitu npou3BoHyIO (YHKIIHH:

3 2
y:2(3x +4x —x—2)- y =Inarcsinv/1-e>".
15V1+x

tgx—ctgx x=3t2+1,
J/=arcth. 3
(7
y—sm(?+tj.
=& =arct 2;+sin1n2x
4 3sin(12x+1) 4 8 J1=2x2

y=arctg’ In Jx y=(\/;)

x+2

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

4. CocTaBuTh ypaBHEHMs KacaTe€JbHOM M HOpMaJd K JAHHOM KPUBOW B TOYKE C aOCIMCCOM X, :

y=x+8Jx-32, x,=4.

1
_ .2
5. IIpoBecTH MONHOE UCCIIEA0OBAHUE U TIOCTPOUTD Tpaduk f (x) =xX"+—
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DYHKIMHU HECKOJBKHUX MepeMeHHbIX

n

1. HaiiTu 4acTHBIE IPOU3BOJHBIE BTOPOTO MOPS/KA, YOEIUTHCS, UTO z,, =z, : Z
Xy

2

2. Haiitu rpaguent ¢oyukuun z = f(x,y) BTouke M (x,,),): z= yT , M,(4,6).
X

3. MccrmenoBaTh Ha 3KCTPeMyM GYHKIHIO Z =X —X+ )" +2).

HNuTerpupoBanue
BoIuuciauTh HeonpeaeJaeHHbIe HHTErPaJIbl
dx —x X X
[————, [x-27dx, (x+1)e dx, [xcos3xdx, [e*cosxdx,
2(x ++/x
dx dx x+18 x+1 sin’ x
2 ’ .[ 2 ’ J. d‘x J.Z— dx ’ I P dx ’
X —6x+18 X +6x+5 (x—6)(x+2) x +3 cos” x
BbIYHCIUMTD ONIpe/ieJIeHHbIe HHTErPaJibl
7.6 1 dx 1 e dx
[ 3sin’® xcosxdyx, [———, [(x-De'dx, [——,
0 0v1+3x 0 1 X7 +Inx
? dx 2 14+ x° » —f‘ dx }x2+2xdx
1++3x=2 " Sarctex  1(8x+5)*] o x>41
NE) x3 2 7.6 1 dx
[ ——dx, [vV4-xdx, I3sin2xcosxdx, I—,
0 1+x2 0 7 o V1+3x
1 & d
X
I(x—l)exdx, I—
0 L XN T +Inx
Heco0cTBeHHbIE MHTETrPaJIbI
1. VkaxxuTe, Kakoi U3 HECOOCTBEHHBIX HHTEIPAJIOB SIBJISETCS CXOAIIUMCS
[Vxdx, [x7dx, [vx’dx.
1 1 1
©  dx
2. BbIYMCIHTD HHTETPaJ, YCTAHOBUTD €r0 CXOIMMOCTb HIIM PACXOAUMOCTD | g
ol x

0
3. Beruncnuth HHTCIrpall, yCTAHOBUTDH €TI0 CXOAUMOCTb HJIK PACXOIUMOCTDb jln xdx
1

a dx
4. BBIYUCIUTH HECOOCTBEHHBIN HHTErpaT | T , YCTAaHOBHTD €TI0 CXOUMOCTh HJIH
0 X

PacxXoauMOCThb.

B x? +3y2
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1
dx
5. BH‘II/ICJ'II/ITB HCCO6CTB€HHI>II/I I/IHTCFpaH _2 , YCTaHOBI/ITB €ro CXoauMoCTh UJIn
-1
paCXOI[I/IMOCTB.

0

dx
6. BeIYrCIUTh HHTETPAJ, YCTAHOBUTH €r0 CXOAMMOCTD UJIH PACXOIMMOCTh I

1+ x?

—00

0
7. BIUMCIUTD UHTErPAJl, YCTAHOBUTH €0 CXOAUMOCTb WIIH PACXOIUMOCTh I In xdx
1

8. BbIuncauTh HECOOCTBEHHBIN HHTETPAJ I d—f, YCTaHOBUTH €r0 CXOJAUMOCTb UITU
X
PacxoIMMOCTb.
Kparnbie uHTerpaibl

1. I3MEeHUTH OPSIOK HHTETPUPOBAHMS B IBOWHOM WHTETrpaie

2 6—x 1 2-y

a. [dx [ f(xp)dy, b. [dy [ f(x,p)dx.

0 2x 0y

2. Boruncnuth ”(IO — x> = y*)dxdy, D= {(x,y)| I1<x<2, 0<y<2}.
(D)
3. Boruucnuts
”(12x2y2 + 16x3y3)dxdy;
D
D: x=1,y=x2,y=—x/;.
4. Beruucnuthb
[[(x* + y)dxdy, D — MHOX)eCTBO TOUEK IIIOCKOCTH, OTPAHUIEHHOE IMHUAMH

(D)

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

5. Haiitu mmomane urypsl, OrpaHM4eHHON JTAaHHBIMH JIMHUSIMU
y=3/x, y=4e',y=3,y=4.
6. HaiiT miomans QUIypbl, OrpaHHUEHHOM THHUAME V=X, y=—x+2

8. HaiiTu 06beM Tena, moy4yeHHOro BpaiieHueM BOKpyr ocu OY ¢urypbl, OrpaHUYeHHON JIMHH-

amu y=x’, y=1, x=0.

9. Haiitu 06bem Tena, moJydeHHOTo BpaiieHrneM BOKpyr ocu OX ¢urypsl, orpaHu4eHHOMN JIMHU-

2 2
AMA y=X", ) =X.

KonTpoJbHbIe padoThl (IpUMeEpHI)
BapuaHT

1. Noctpoutsb rpaduk: y =3cos2x
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2. Hantn npegens!:

. 2 2 _ 32
1 lim(s rz)2+(5+rz)2 2)1im1 czos2x 3) lim )2 x : x-2
== (5-n)" —(5+n) =0 g ] =2 x0 —=2x" +x-2

1

2 _x— =
4) limx—xl 5) lim(mj 6) lim()c—\/x2 —x+1)

=2 In(x—1) -0\ 14+ xcosx x>

—x, x<0

3. WccnenoBaTh Ha HENPEPLIBHOCTL M BLIMOHUTL YepTex: y =14 x°, 0 < x <2

3, x>2
BapuaHr
1. HaitTn nponsBogHyto y;:
a) y=arctg’ In 6) y:(x/;)
x+2
x3
8) sin(x—2y)+—="7x r) x=e "' cost, y=e' cost

. . 1 1
2. Haitn lim| ——
x| x o arctgx

1
3. MpoBecTn NosHOe UccnegoBaHMe U NOCTPOUTL FpadmK f(x) =x’ +—-
X
Bapuanr.
ou
Nel. BeruucanTh npou3BOIHYIO MO HAIIPABIECHUIO 8_ U HalTU MOAYJIb BEKTOpA rpajiueHTa s
S

X 3
yskuun u = 2xy + T +z” Brouke A(6;9;1) B HanpaBIeHUH, COCTABIAIOMEM C OCAMH KOOP-
y

cosa 3 cosf 0 <z
WHAT YTJIbI =—, =—, —.
AT 7 772

Ne2. Mcenenosats Ha sxetpemym dyrxumio z = xy(1 —4x* —4y) —5.

. d
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiimn d_Z
t

Bapuant

Bboryucanume:
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2
2. I2x+1 lnxdx.
1

3x* —4 sin’ 3x 2x -1
3. | —dx. 4. | ——dx. 5. | ———=dx.
'[x2+4x '[cosz3x J‘,/4_2x_x2

1. Brruuciute UHTETpAIBL:

+00
J.xe”‘2 dx . _[
i M
N306pasnTb 061aCTb UHTErPUPOBAHUA U USMEHUTbL NOPAAOK UHTErPUPOBAHNA B MOBTOPHOM MHTErpane
0 V25-x?
[ s yydy.
0

-4

BblumMcanMTe naowagb ¢urypbl, OrpaHUYeHHOU JIMHUSMMU

y=2-x>, y=x.

BapuaHT 3a4aHui1 TPEHMPOBOYHOrO TecTa.

3apgaum
. arcctg/x
luactb 1. y=sinlnx, y',y"—? :—g\/_, dy—"? 3. y=3x"+xe",x,=2,ax=0,1, ay—?
x
4. HaiiTv npoussoaHyto y. :
/ .4 Xx—3
a) y —5 sm4 6) y :xarctg7x
x
B) e” +Z=cos3x r) Xx=cost+sint, y=sint—tcost
X

5. ccnepoBaTb Ha aKCTpeMym f(x) = (x —3)2 (x—S).

2x
o e
6. Hantu MHTEpPBa/ibl MOHOTOHHOCTU Y = —.
X

3
X
7. HaitTv Hanbonbluee, HaMMeHbLIee 3HaYeHne GyHKUUU f(x) = ?—16x Ha oTpesKke [—5;1] .

8. MNocTpounTb KacaTenbHyo K rpadpuKky GyHKLUM f(x) =3arccos x’ B TOUYKe X = 5 .

2 yactb 9. HaitT npegensi:

3+n) —(2+n) ’ — b
( I’l) ( I’l) 2)lim tg2x 3) lim X" +2x-3 4) lim fgox
0 2% _ ] >3 x° +5x° + 6x - tg3x
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3 yacTtb

0, x<—-rx

10. UccnenosaTtb Ha HENPEPLIBHOCTb M BbINOAHUTL YepTex: ¥ =<sinx, — 7 <x<0.

7, x>0
x3
11. NpoBecTn NONHOE UCCNef0BAHUE U NOCTPOUTD rPadUK f(x) == 4
Xt =
KonTposabHbie padoThl (MpuMepbI)
BapuaHT
1. Noctpoutsb rpaduk: y =3cos2x
2. HaiiTn npegensi:
2 2
o (5=n) +(5+n . l—cos2x . X=X =x=2
1) hm( )2 ( )2 2)lim———— 3) lim—; 5
n—>oo(5_n) —(5+7’l) x>0 ezx -1 o2 xT =2x +x—-2

1
N 7
4) lim 2 —*—1 5) lim(mJ 6) lim(x—\/x2—x+l)

=2 In(x—1) -0\ 14+ xcosx x>

—x, x<0

2
3. WccnepoBaTtb Ha HENPEPBIBHOCTb M BbINOJIHUTB YepTex: y =X, 0<x <2

3, x>2
BapuaHT
1. Haittn npousBoaHyto V. :
a) y=arctg’ In 6) yz(x/;)
x+2
3
. X - t
B) sm(x—2y)+—:7x r) x=e 'cost, y=e cost
y
o (1 1
2. Haittn lim| ——
ool x arctgx
, 1
3. MpoBecTn NoNHoe UccaefoBaHWe 1 NOCTPOUTL rpadmk f(x) =x"+—.

Bapuanr.
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ou

Nel. BeruncauTs npou3BOIHYIO IO HAIIPABIECHUIO 8_ Y HAalTU MOAYJIb BEKTOpa I'PaJUueHTa JJIs
A

X 3
Gyskuun u = 2xy +T +z” Brouke A(6;9;1) B manpasnenun, coCTABIAIOMWEM C OCIMH KOOD-
y

cosqa = 3 cosf 6 <z
HMHAaT YIJIbl = =—, —_.
AT 7’ 77750

Ne2. Uccnenosats Ha skctpeMyM ¢pynkimio z = X)(1 — 4x* —4 y)—5.

. dz
N3. z=1In(y—x*), x=+/sint, y=cost. Haiiu =
t

Bapuant

Boiyucnanume:

2
2. I(2x+1) Inxdx .
1

3x* —4 sin’ 3x 2x -1
3. | —dx. 4. | ——dx. 5. | ——=dx.
'[x2+4x '[cosz3x J‘,/4_2x_x2

1. BpUKMCIUTH UHTETPAJIBL:

_!. xe™ dx . _[ m

MN306pa3ntb 061acTb MHTEFPUPOBAHUA N U3MEHWUTbL NOPAAOK UHTErPUPOBAHMNA B MOBTOPHOM MHTErpasne

0 v25-x7
[ s yydy.
—4 0

BbluMcanMTe naowagb ¢urypbl, OrpaHUYeHHOU JIMHUSMMU

y=2-x%, y=x.
BapuaHT 3agaHM TPEHUPOBOYHOrO TecTa.
3apgaum

B arcctg%/; d

X

luactb 1. y=sinlnx, y',y"—? -2 3. y=3x"+xe",x,=2,ax=0,1, ay—?

4. HaiiTv npoussoaHyto y. :

/ . -3
a) y —5 Sln4 X 6) y :xarctg7x
X
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B) e"y+1=cos3x r) x=cost+sint, y =sint—tcost

X
5. Mccnenosatb Ha aKCTpEMYM f(x) = (x - 3)2 (x—5).

2x
o e
6. Hantun MHTEpPBa/ibl MOHOTOHHOCTU Y = —.
X

3
X

7. HaitTv Hanbonbluee, HaMmeHbLIee 3HadeHne GyHKUUU f(x) = ?—16x Ha oTpeske [—5;1] .

1
8. MocTpounTb KacaTesnbHyo K rpadpuKry GyHKUUM f(x) =3arccos x” BTOuYKe X = E .

2 yactb 9. HaitTm npegensl:

2

N—"

3+n) —(2+n) 2 Loy
1) lirn(( n) ~(2+n) 2lim-E 3 fim £ 20 g 18
== (24n) —(1-n) =0 ™ —] -3 x7 +5x° +6x 2 1g3x

3 yactb

0, x<—-rx
10. WccnenosaTtb Ha HENPEPLIBHOCTb M BbINOAHUTL YepTex: ¥ =<sinx, —7<x<0.

7, x>0

11. NpoBecTn NONHOE UCCNeLO0BAHUE U NOCTPOUTL rPadUK f(x) =

Kpurepum ouenku:

- OLICHKA «3aYTE€HOY» BBICTABIAETCA CTYACHTY, €CIIM OH PETYIAPHO B TEUEHUE CEMECTpPA IIPEACTABIIAIL
pelleHus 3a/1a4, BHITOJIHUI MOJHOCTHIO BCE 3a/1aHUS U UX 3aIUTUII, OTBETUB Ha BOIIPOCHI MpEnoia-
BaTeId;

- OIICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYACHTY, €CIM OH HEPETYJISPHO B TEUEHHE CeMecTpa Mpej-
CTaBJIAJI PCIICHUA 3a4a4, BBIMMOJHUI 3aaHUA HC MOJHOCTBIO HUIIN BOO6IJ.I€ HC IPCACTABIIAI pa6OTBI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IIPEToAaBaTes.

Jnst mpoBeieH sl TEKYILEro KOHTPOJIS 3HAHUHM CTYIEHTOB B AMCTAaHIIMOHHOM (opMare B pas-
paboTaHHBIX Kadenpoil «MaremaTnka» OHJIAWH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (TPOOHBIE) Te-
CTBI.

3.2. IIpomeikyTOUHASI ATTECTALMS

[IpomexyTouHas aTTecTamus - (3K3aMeH) MPOBOIUTCS 10 OWIIeTaM B YCTHOM (popme.
Bpems 115 mOAroTOBKY OTBETA Ha BOMPOCH! He Ooiiee 45 MUH.

buiier BKIIOYaeT TEOPETUYECKUNA BOIIPOC U 3a7a4H.

KommiekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHsATcs Ha Kadenpe «MaTemaTukay.
Tunosbie BApHAHTHI OMJIETOB NPHJIATAIOTCS.
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1.

KoMmuiekT Bonmnpocos

0 TUCLMIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAnddepennuanbHoe ucuuciaenne GPyHKIHUNA OJHON epeMeHHOI

[ToHsTHE IEpEMEHHOMN BEIMUYMHBI U 00JaCTH €€ U3MEHEHUSI.

NMoHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KiIaccupuKanus ¢yHKIU.

OmnpeneneHre U TUIBI YUCIOBOM MOCIEN0BATEIBHOCTH.

[Ipenen unciaoBoi mocneaoBaTenbHOCTH. AprudmMeTndyeckue onepanuy HaJ MocleA0BaTeIbHO-
CTSIMM.

YcnoBus cyniecTBOBaHUS KOHEYHOTO Mpeielia YNCIOBOH mocienoBaTenbHoCcTH (TeopeMbl Koiu
u Beiiepmtpacca).

BTtopoii 3aMeuaTenbHbli npeaed.

[Tpenen pynkun. Onpenenenus. I'eomerpruyeckas HHTEPIPETALUS MOHATHS MTpesiea ) yHKIUH.
CaoiicTBa npenesnos.

beckoneuHo maieie, 6eckoHEUHO OoIbIINe (PYHKITUH.

[TepBrIii 3aMedaTenbHbIN IpEae.

beckoHeYHO Maiible BEIMUYMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlbleé M UX UCIOJIb30BAHUE NPU
BBIUHCIICHUH TpeenioB. Tabnuia S5KBUBAJICHTHBIX 0ECKOHEYHO MaJIbIX.

HenpepbiBHOCTH PyHKITMH B TOUKE M Ha IpoMexyTke. OnHocToponnue npenensl. Knaccuduka-
1Sl TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopemsl Beitepirpacca, bonbsiano — Komm).
[TpousBoanas. ['eomerpuueckuii U GU3NIECKUNA CMBICT Tpou3BOHON. KacarenpHas u HOpMaib
K IUIOCKOU KPUBOM.

Tabnuna npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHA.

CBs3b MEXKAY CyLIECTBOBAaHHEM MPOU3BOJIHON (PYHKIIMHM B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOYKE.

[Tpon3BoHast CyMMBI, TPOU3BEICHUS, YaCTHOTO. [Ipon3BoIHAS CIOKHOM U 0OpaTHON PYHKITHIA.
[Ipou3BoaHas napaMeTpHUUeCcKy 3alaHHON (PYHKLINU.

[TpousBonHas GyHKIUH, 3aJaHHOH HESBHO.

JuddepenunpoBanue CI0KHON MOKa3aTeIbHONU (QYHKIUH.

Huddeperuupyemocts. Juddepenmuan. ['eomerpuueckuit cMmbica nuddepennuana.
[TpousBoaubie U AuQdepeHnanbl BEICIIUX MOPSIKOB.

OcHoBHBIE TeopeMbl auddepeHnrambHoro ucunciaenus (teopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Korm).

IIpaBuno Jlonurans.

Mmuorounen Teitnopa u ero cBoiictBa. ®opmyna Teinopa. OcraTounslii uieH Gopmynsl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIIUH.

OkctpemyM. HeoOxoaumoe yciioBue 3kCTpeMyma.

JlocTaTouHBIE YCIOBHS SKCTPEMyMa.

JlocTarouHoe yciaoBue Bo3pacTanus (yObIBaHHS) (yHKIIHH.

Haubonbiiee u HanMeHbllee 3Ha4eHUsT PYHKIIUN HA OTPE3Ke.

BrinyxiiocTh, BOTHYTOCTb, TOUKa Iepernda. JlocraTouHoe yCclI0BUE BOTHYTOCTH (BBIITYKIIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. JloctatouyHoe ycinoBue neperuoa.

OOm1as cxema OCTPOCHHUS U UCCIEeI0BaHUs Tpaduka GyHKIUH.

(I)YHKIII/II/I HECKOJBbKHUX MEPEMEHHBIX

Omnpenenenne ¥ reOMETPUIECKUNA CMBICH (DYHKIIMU ABYX MEPEMEHHBIX.

30



Jluaun ypoBHS (QYHKIIUU ABYX ITEPEMEHHBIX.

YacTHble MPOU3BOIHBIE (PYHKINN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMBICTT
ODYHKINH HECKOIbKUX IMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenunpoBanue cI0KHBIX GYHKIUI HECKOIbKUX MEPEMEHHBIX.

[Ipon3BoIHBIEC BBICIIMX TMOPSAKOB PYHKIIMH HECKOIBKUX MepeMeHHBIX. CMelaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapna.

[IpousBonHast (HYHKIIMU HECKOIBKHIX TIEPEMEHHBIX IO HAMIPABJICHUIO.

[TpousBoaHas MO HAPABIEHUIO U TPAJAUEHT CKAISPHOTO MOJIS.

DkcTpeMyM (pYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.

O HeoOxoaumoe 1 ocTaTOYHOE YCIOBUS SKCTpeMyMa QYHKIIMH IBYX MEPEMEHHBIX.

AN

5 0 0

HNHTerpajpbHoe HCUMCIEHHE

[TepBooOpa3nas, HeonpeaeneHHbIH UHTETpall. Tabiiuiia OCHOBHBIX UHTETPAJIOB.

3ameHa NepeMEHHOM U MHTETPUPOBAHUE MO YACTSAM B HEONIPEIEIEHHOM UHTErpase.

WuTerpupoBanue ¢ MOMOIIBIO MOBEACHUS MO 3HAK quddepeHmana.

HuTerpupoBanue palnoHaIbHBIX APOOEH.

WHTerpupoBanue o 4acTsIM U 3aMEHa IEPEMEHHOH B OIIPE/IEJIEHHOM UHTErpalle.

HuTerpupoBanue TpPUrOHOMETPUYECKUX (PYHKINN, OCHOBHBIE TPHEMBI.

WuTerpupoBanue UppamoHaNbHbIX (QYHKIUH.

YHuBepcanbHas TPUTOHOMETPUYECKas TOACTAHOBKA.

OnpeneneHHblil HHTErpai U ero cBoiictBa. @opmyia Herotona — JleiiOHuna.

10. IlpunosxxeHus onpeaeaeHHOro HHTErpaia K pelieHn0 FreOMEeTPHUUECKUX U PU3NYECKUX 3a1ad.

11. Beluucnenue mioniaiei ¢ moMoIuibo onpeieIEHHOr0 HHTerpasa.

12. Beryuciienue miomaau U JUTMHbI KPUBOM, 3aIaHHON YPaBHEHUSIMU B ITapaMeTPUIECKON dopme.

13. BeluncieHnue miomaayu KpUuBOJIMHEHHOTO CEKTOpA B MOJSPHBIX KOOPAMHATAX.

14. Beruncienue miomaaeil B IpsIMOYrOJIbHBIX U MOJSIPHBIX KOOPAMHATAX C OMOUIBIO ONPE/EIICH-
HOT'0 MHTErpaJa.

15. Beruncienye IuHbI 1yTH ¢ TIOMOIIBIO OIPEIEIEHHOTO HHTErpaa.

16. Beluncienue JUIMHBI 1yTH KPUBOH, 3a/1aHHOM MapaMeTpUYECKH.

17. Beruucnenue o0bema Tesa BpalleHHs ¢ MOMOIIBIO OMPEIeIEHHOT0 HHTErpasa.

18. BpruncieHnue mioaay NoBEpXHOCTH TENla BPAIIEHHUS.

19. HecoOGcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOro THMA. [IOHATHS CXOAUMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBEHHBIE MHTETPAIIBI OT Pa3PBIBHBIX ()YHKIIHA.

WX N R LD —

TunoBble BApHAHTHI OMJICTOB
0 TUCLMIUINHE «MaTeMaTHYeCKH aHAJINU3»

MWHUCTEPCTBO OFPABOBAHI U HAYKU POCCUMCKON ®EJIEPALIUN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIET'O OBPA3OBAHU S
«MOCKOBCKUM NOJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKMUI MTOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martematukay
JucuummmHa «MaTeMaTHYeCKH aHaIN3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpasnas, HeonpeaeneHHbIH nHTerpan. Tabauia OCHOBHBIX HHTETPAJIOB.
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dx
5-x+/5-x
3. Haiitu rpagueHT QyHKIHA Z = y\/E B Touke M ,(14).

2. BbluncauThk HEONpeAeICHHBIH HHTETpal j

4. VYxaxwure, KaKOW U3 HECOOCTBEHHBIX MHTETPAJIOB ABJISICTCS CXOMSIIMMCS
o0 o0 00
J\/ xdx, Jx_3dx, ijsdx.
1 1 1

5. HaiiguTe S5KCTpEMyMBI M TOYKH iepernda pynkuuu y = (x —1)e ™.

YT1BepxkaeHo Ha 3acenannu Kadenpel marematuku « 03» 05 2023 r., mpotokoa Ne 10

W.o. 3aB. xkadenpoit H.B. Bacunbesa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHN S POCCUICKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICILIET'O OBPA3OBAHU S
«MOCKOBCKUM NOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKMUI MTOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETCHIINH, kadenpa «MaremaTuka»
Ob6pazoBarenbHas nporpamma 15.03.03 «IIpuknaaHas MexaHuKay
Kypc 1, cemectp 2

IK3aMeHAIHOHHBI onyteT Ne 1

1. HecoOcTBeHHBIE MHTETpAJIbl MEPBOTO U BTOPOro TUMA. [TOHATHS cXOIMMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

. . t 2¢?
2. Haiitu npou3BOIHYIO (PYHKIIMH, 3aJAaHHOW MapaMEeTPUIECKH x = T V=
1+1¢ 1+1¢

3 -

3. HccnenoBath Ha SKCTPeMyM (GYHKIMIO z =X — X+ )" +2) .
7.6

4. BpIUNCANTH ONPENETIEHHbBIN UHTErPa f 3sin” x cos xdx .
0

5. Haiitu 0o0bem Terna, morydeHHOro BpamieHneM BoKpyr ocu OX ¢urypsl, orpaHUYeHHOMN JTMHU-
3
asma y=x, y=1L x=0.

YT1BepxkaeHo Ha 3aceaannu Kadenpel marematuku « 03» 05 2023 r., mpotokoa Ne 10

HN.o. 3aB. xadeapoit H.B. BacuibeBa / /

Jnst mpoBeieHUs! IPOMEKYTOUHOTO KOHTPOJISI 3HAHUH CTY/IEHTOB B IMCTAHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIaH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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