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

AUCHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS TUCUUILIMHBI «MaTeMaTU4ecKuil aHalIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHUE CTYIEHTaMH IIUPOKOI0 Kpyra MaTeEMaTUUECKUX 3HAHUW, YMEHUI 1 HaBbl-
KOB;

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

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKK CAMOCTOATEIBHOTO U3y4YCHUsI YUeOHOH 1 Hayy-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kcie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHAIBHOM JeSITeIbHOCTH.

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

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKUi aHaINU3» ClIeyeT OTHe-
CTH:

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

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUUBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

OO0yuenue o qucruIuivHe «MaTeMaTHUYeCKHUi aHaIU3» HalpaBlieHo Ha (OpMUpOBaHUE y 00yda-
IOIIMXCs Clieayronmx komnereHuii B coorserctBur ¢ ®I'OC 15.03.03 (ypoBeHb OakanaBpuara)
no HanpasieHuto nmoarotoBku 15.03.03 Ipukiagnas Mexanuka, yrBepKIEHHBIM MpUKa3oM Mu-
HoOpHayku Poccun ot 09.08.2021 No729:

Ko u HauMeHOBaHue KOMIIETEHIUI NuaukaTopsl 10cTHAKEHUSA KOMIIe-
TeHIHMHU
OIIK-1. Cnoco6en npumenath ectectBeHHO- | MOIIK-1.1 [Ipumensier ecTtecTBEHHOHAyUYHbIE
Hay4HbIe U OOIENH)KEHEPHbIE 3HAHUS, Me- 1 OOILENH)KEHEPHBIE 3HAHUS
TOABI MATEMATHYECKOT0 AHAJIN3a U MOJIEIIH- NOIIK-1.2 ITpumeHsieT MeTo1bl MaTeMaTH4e-
poBaHUs B IPO(HEeCCHOHAIBHON AEATENBHOCTH | CKOT'O aHaJIu3a U MOJISJIMPOBaHUs B Ipodec-
CHOHAJIBHON JEATEIbHOCTH

2. MecTo AMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurninuHa oTHOCUTCS K 00s3aTenbHOM yacTu 650ka bl: Monyns «Marematuueckue u ecre-
CTBEHHO-HAYUYHbIE TUCIUIUIMHBDY.
Jucnunnuna 6a3upyercs Ha CIeAyIoIIeH, MpOiAeHHON TUCITUTIITHHE:

- TMHEeNHas anredpa.
Hucnunnuna «MaTeMaTHYecKui aHaIu3y JOTHYECKH CBA3aHa C TIOCIEYIOIINME TUCITATITHHAMU
B ob6s3amenvrou uacmu:

- (pusmka;

- COIIPOTHUBJICHUE MAaTEpUAJIOB

- aHAJIUTUYECKasl TMHAMHUKA U TEOpHUs KOJIeOaHU

- METOJ KOHEYHBIX 3JIEMEHTOB,



- muddepeHranbHbIe YpaBHEHHU U KOMIUICKCHBIN aHaJIN3,
- YpaBHEHHSI MaTeMaTHIeCKON (U3HKH;
- OCHOBBI BapUAIIIOHHOTO UCUUCIICHUS.
B yacmu, ghopmupyemoui yuacmuuxamu oopazo8amenbHbix OMHOUEHULL:
- TEOpHsl YIIPYTOCTH,
- OCHOBBI (PM3UKHU MIPOYHOCTH U MEXAHUKH pa3pyLICHNUS,
- LU POBBIE TEXHOJIOTHH BEIYUCIUTEILHOW MaTEMaTHKH;
- YCTOHYHMBOCTh MEXAHUYECKUX CHCTEM,;

- IMHAMHKa MaIluH,

- OCHOBBI a3POTUAPOYIPYTOCTH;
- MEXaHHMKa KOMITO3UTHBIX KOHCTPYKIIHA;
- CTpOUTENIbHASI MEXaHHKA MAIlIKH.

B uacmu snexmuenvix oucyunium:
- YUCJICHHbIE METO/IbI,
- QJIEMEHTHI MaTEMATUYECKOT0 MOACTUPOBAHUS (PU3UYECKHX IPOLIECCOB.
- (pu3myecku HeMMHEHAs MexaHUKa Ae(OpPMHUPYEMOro TBEPIOTO Tena.

3.

CTpyKTypa U coaepKaHue TUCHUILIMHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aUeTHBIC eAUHUIIBI -144 gaca.

3.1. Buabl yueOHoii padoThI M TPY10€eMKOCTh

n/n Bup yuyeoHoii padoTbl Koausecro Cemectp 2
4acoB
AyIMTOpHBIC 3aHATHS 72 72
B ToM ynce:
Jlexun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 54 54
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTeibHas paGora 72 72
IIpomMe:kyTouHasi aTTECTALUSA
3K3aM€EH D C)
Hroro 144 144

3.2.

TemaTuueckuii JIaH U3Yy4YeHUS] AUCIUIINHbBI

Pa3smemién B npunoxkenuu 1 x paboueit mporpamme.

BBeaenue

3.3.

Conep:xanue pa3iesioB IMCHUNINHbBI




[Ipeamer, 3agaun u conepxkaHue TUCHUTUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUIUINHEI.
CtpyKTypa Kypca, ero MecTo M poJib B IOJITOTOBKE OakajaaBpa, CBS3b C IPYTUMH TUCIUIUIAHAMH.

Paznea 1. luddepennnanbHoe ucuucjienue pyHkuuii 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaosaresnbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [locrpoenue rpadukoB pynkuuit. [Ipenen pynkumunu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMevarenbHbie npeaesbl. CpaBHeHHE 0ECKOHEYHO MajIbIX
1 0ECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIC OECKOHEYHO MaJIble BEIIMYMHBI.

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

Tema 3. [IpousBognas Gpyukmuu. ['eoMmeTpudecknii 1 PU3NIECKUIA CMBICIT POU3BOTHOM.
[Tpasunia quddepeHmupoBanmst ¥ GOPMYIIbI BBIYHCICHUS TPOU3BOHBIX. Ta0mIia Mporu3BOTHBIX
OCHOBHBIX 3JIEeMEHTapHBIX (YHKIMI. Borurcienue npou3BoAHBIX (YHKIIHMA, 3alaHHBIX pa3iny-
HBIM 00pazom.

Huddepenunan. [IpousBonusie u auddepeHinanbl BEICIIHX TOpAakoB. [TpubnmkenHbie
BBIYUCIICHHSI C TIOMOIIBIO T (HEepeHIInAIIOB.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teitnopa. PackpbiTue HeonpeneaeHHOCTER pas-
JUYHOTO THITA. Pa3ioxeHrne OCHOBHBIX dJIeMEHTapHbIX GyHKIHH 1o Gopmyne Teinopa. [Tpubim-
JKEHHbIE BBIUMCIICHUS ¢ TOMOIIbIO hopMynsl Teitnopa.

Tema 5. OcHoBHbIe Teopembl MU HEePeHINATBHOTO NCYUCICHUSI. MOHOTOHHOCTh (YHK-
1[UH, SKCTpeMyMbl HeoOXoaumble U TOCTaTOYHbIE YCIOBHS MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myMa. MccenenoBanue BoIykiiocTy rpaduka Gpynkmun. Touku nepernda rpaduka GpyHKIIH.

O6mas cxema uccienoBaHusl QyHKIMHU U TOcTpoeHus ee rpaduka. CBoicTBa QyHKINIA,
HETPEPBIBHBIX Ha OoTpe3ke. HanbomnpIiee 1 HauMeHblee 3Ha4eHUsT QYHKIIMU Ha OTPE3Ke.

Paznen 2. ludgdepenunanbHoe ucHUCIeHNe (PYHKIMH HECKOJIBKHUX IepeMeHHbIX

Tema 1. DyHKIIUN HECKOJIBKUX IIEPEMEHHBIX. JINHUU U TIOBEPXHOCTH YpOBHS. YacTHbIE IPOU3-
BosHbIe. [Tonublil quddepenunan. IIponsBoaHble CI0XKHON QYHKIIMHM HECKOIBKUX MTEPEMEH-

HbIX. YacTHbIE Mpon3BoAHbIE U Tu(depeHIranbl BEICIINX HopsakoB. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuro. I'pannent. KacarensHas k kpusoid. KacarenpHas
IUIOCKOCTh M HOpMaJib K ToBepxHOocTH. Dopmyna Teinopa. DkcTpeMyM (YHKIUU HECKOJIbKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHUCIeHHE

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

MeTo bl THTETpUPOBaHHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, TI0JIBEICHUEM 01 3HaK JuddepeH-
nuana. Metog MHTErpUpOBaHHUS 110 YaCTSIM.

HuTerpupoBanue pallioOHAIbHBIX Ap0oOel, THTErpUpOBaHNE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIHHA.

Tema 2. 3amaun, IPUBOAIINE K MOHATHIO ONPEISIICHHOTO WHTerpana. OnpenaencHHbIN
UHTErPall, €r0 CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTU. IHTErpas ¢ mepeMeHHbIM IIPEIeIOM UHTE-
rpupoBanus. @opmyna Hetorona — JleitbHuma. 3aMmeHa nepeMeHHO B OIpeIeIeHHOM HHTETpale.

[IpunoxxeHus onpeaesIeHHOT0 HHTETpajla B TeOMETPUN U MEXaHUKe (BbIUMCIIEHHE TIoIa-
Jei IIocKuX (Guryp, AIUHBI KpUBOM, 00BEMOB.

Tema 3. HecoOcTBEeHHBIC HHTETPAIBI IEPBOTO H BTOPOTO pojia (110 OECKOHEYHOMY ITPOMeE-
KYTKY, OT HEOTpaHUUEHHBIX (DYHKIIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.



Tema 4. 3agaun, npUBOJAIINE K KPAaTHBIM UHTErpajiaM. J|BOMHON U TPOWHOM UHTErpabl,

ux cBoiicTBa. [IpaBuia BEIYKMCIICHUS TIBOMHBIX UHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKHUX 3AHATHI M0 TUCHUIJINHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3ansATHSA

n/n

1 Paznen 1. DiaeMeHTBI MATEMATHYECKOI0 AHAJIN3A.

Yucnosas mocnenoBareabHOCTh. [Ipenen 4uciioBod MmociaeaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. ®yukmus. [penen pyakuun. Teopemsl o pene-
nax ¢ynkuuu. [lepBblii 1 BTOpoii 3aMedaTeNIbHbIC TPEAeTIbl.

2 CpaBHeHHe O€CKOHEYHO MalbIX M 0ECKOHEYHO OOJIBIINX BEJIMYHUH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIble BEJIMYHMHBI.

3 PackpbiTHe HeonpeeeHHOCTEN Pa3IMYHOrO TUIIA

4 HenpepsiBHOCTS (hyHKIIUI B TOUKE U Ha npoMexkyTke. OMHOCTOpOHHUE Tpeaenbl. Touku
paspeiBa pynkuun. [IpumMeps! perieHus 3anay

5 [IpousBonnas ¢pynkuuu. [lpaBuna nuddepenuupoBanus U GopMysbl BEIUUCICHHS MIPO-
n3BoJHBIX. TexHuka nuddepennupoBanus

6 Huddepenunpoanue oOpaTHeIX GYHKIUH, GYHKIIN, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, JiorapupmMudeckoe 1udhepeHIIMPOBAHIEC

7 Huddepennnan. I'eomerpuaeckuii cmpica auddepennuana. [Ipoussoansie u nuddepen-
LHAAJTBI BHICITUX MOPSAKOB. [IpuOamKkeHHbIe BEIYMCICHUSI C TOMOIIBIO TU(PEepeHIInaIoB.

8 [IpaBuno Jlonurana. @opmyna Tensopa. PackpbiThe HEONPENEICHHOCTEN Pa3IUYHOTO
Tumna. Pa3ioeHusi OCHOBHBIX 3JIEMEHTAPHBIX QYHKIHH 110 Gopmyse MakiiopeHa.

9 [TpubnmxeHHbIe BRIYUCIEHUS ¢ TOMOIIBI0 Gopmyssl Teitnopa.

10 | IlonHoe uccrnenoanue GyHKIUN U noctpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccienoBanue GyHKIUN U ocTpoeHUe rpadukoB. [Ipumeps! (IPo10IKEHHE)
CamocrositenbHas pabota Nel Ha ceMuHape 1Mo QyHKIHSIM OJHON epeMEHHOM

12 | Pa3nen 2. ®yHKIWH HECKOJIbKHX NMepeMeHHbIX. JINHUU ¥ TIOBEPXHOCTH YPOBHs. YacT-
HbIE MPOU3BOJIHBIEC U AUQEepeHIInan NepBoro mopsjika.

13 | [omuwii muddepenmman. I[IpousBoansie cinoxuol GyHkuuu. [IponsBomHas GyHKINH,
3aJlaHHOM HesBHO. YacTHbIE MPOU3BOIHBIE U Au(depeHIInaIbl BBICIINX TOPSAIKOB. Teo-
pema [IBapia.

14 | IlpousBoanas o HanpasjieHuro. [ pagueHt.

15 | OkcrpemyM QYHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxoaumbIe 1 JOCTaTOYHBIE YCIOBUS
JKCTpEeMyMa.

16 | CamocrosiTetbHast padoTa Ne 2 Ha cemuHape Mo GYHKIMAM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3nexn 3. UaTerpajibHOE HCUHCIIEHUE
[TepBooOpasnas. HeonpeneneHHbIil HHTErpall U €ro CBoicTBa. MeToa HEemnocpenacTBeH-
HOTO HHTETPUPOBAHMSI.

18 | UHTerpupoBaHue ¢ MOMOIIBLIO 3aMEHBI TIGPEMEHHOM, MTOIBEICHHEM 1101 3HaK ntuddepen-
nuana. MeTo HHTerpUpPOBAHMUSI 110 YaCTIM

19 | UHTerpupoBaHue parioHaIBHBIX IPoOeH, HHTETPUPOBAHUE HEKOTOPBIX BUIOB HPPAIHO-
HATBHBIX (PYHKINN

20 | HTErpripOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BreuncieHne onpeaeieHHbIX HHTErpaioB mo ¢opmyne Hetorona-Jleitbnuia. 3ameHa me-

peMeHHOfI W UHTCTPHUPOBAHUC I10 HACTAM B OIIPCACICHHOM MHTCTPAJIC.




22 | IlpunokeHus ONpeIelIEeHHOro MHTErpajia B reOMETPUH U MEXaHHKe (BBIYMCIICHHE MIJIOMIA-
Jeii TWIOCKUX (UTYp, JUTMHBI KPUBOH).

23 | IIpuiokeHust ONpesielIeHHOro HHTErpaia B FTeOMETPUHM U MEXaHUKE (BbIUUCIIEHHE 00be-
MOB, IUIONIAJICH TTOBEPXHOCTH).

24 | HecoOCTBEHHbIE HHTETPaJIbl IEPBOTO U BTOPOT'O POJIa, UX BBIYUCIICHHUE.

25 | 3ajauu, NpUBOJAIIME K KPaTHBIM MHTErpasiaM. Beruncienue qBOWHBIX WHTETPAIOB CBE-
JCHUEM K ITOBTOPHBIM. 3aJa4d Ha U3MEHEHHE MOPsIKa UHTETPUPOBAHUS B JBOMHOM HH-
Terpaje

26 | I'eomerpuueckue u pu3nyecKre NPUIOKEHNU KPATHbIX HHTEIPAJIOB, IPUMEPHI BBIYHCIIE-
HUSL.

27 | KoHTposiIbHOE TECTUPOBAHUE 110 KYpCY.

4, Y4yeOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI H 'OCThI

OI'OC 15.03.03. «IlIpuknmamnass mexanuka». 2021. Ilpukaz3 MwuHoOpHayku Poccum ot
09.08.2021 Ne729.

AkaneMuyeckuil yueOHbIH IUIaH 110 HanpaBiaeHuto noaroroBku: 15.03.03 Ilpuknaanas mexa-
Huka. [Ipoduns: [IporpammupoBanue u 1ubpPOBbIE TEXHOJIOTUN B JUHAMHUKE M MPOYHOCTH.
®opma o0yueHus — ounas. 2022.

Martpuna pacupenenenus komnereHiuii 15.03.03 Ipuknagnas mexanuka (ITporpammupoBa-
HUE ¥ NU(PPOBBIC TEXHOJIOTHH B TUHAMUKE U pouHocTH). 2022.

Vka3 IIpe3unenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparernu Hay4HO-TEX-
HOJIOrM4ecKOoro passutus Poccuiickoit denepanum.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxxaennn llopsiika MprUMEHEHHUs] OpraHU3alUsIME, OCYIIECTBISIIOIIMMHU 00pa3oBa-
TEJbHYIO IeATEIbHOCTD, IEKTPOHHOTO 00yUYEeHHsI, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peaan3aluu 00pa30BaTeIbHbIX POrpaMM».

4.2. OcHoBHasi IuTEpaTypa

®uxtenromnsil [.M. OcHOBBI MaTeMaTHUYECKOTIO aHalN3a: Y4eOHHK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2022. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIM3a: Y4eOHUK JUIs By30B, 14-¢ u3n.,
ctep. CII6, Jlans. 2022. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematuuyeckoro aHanusa. T.1. JluddepennunansHoe u UH-
TerpajibHOe UCUUCICHUs QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHuK [D11eKTpOoHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. JlonmoJHUTeJbHAs JUTepaTtypa

[Tuckynos H. C. uddepeHunanbHoe 1 UHTETpaIbHOE MCUYUCIIEHUS A BTY30B. B 2-X To-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 2k3.

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MT'I1Y, 2012. 400
IK3.

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


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

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

5. HuterpanpHoe ucuuciienue GyHKIUN OHOW U HECKOJIBKUX MepeMEeHHBIX. Teopus momus: Me-
TOJIMYECKHE yKa3aHWs M BapUaHThl pacueTHoO-Tpaduueckux padot / boxynos M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTnueckuil ananu3. Teopus npenenos U qudQepeHraIbHOe HCUUCIEHUE: OCHOBHbBIE
MOJIOKEHHUS TEOPHH, METOIMYECKHUE YKa3aHUs U BapUaHThl pacueTHO-Tpaduueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4, JaexTpoHHBbIE 00pa3oBaTebHbIE Pecypchl

[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIMOHHOM (pOpMaTe C MPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
benpoii «MaTemaTukay 3JIEKTPOHHBIX oOpa3zoBarelbHBIX pecypcoB (DOP) mo BceM paszaenam
IIPOrPaMMBI:.

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
GyHKIMI OJTHON NTEpEeMEHHOI
Huddepennnansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIMI HECKOJIBKUX ITe-
PEMCHHBIX

JlononHuTenbHbBIC T1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YECKOIro aHajim3a

Pa3pabGorannbie DOP BKIIOUalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: padoOT B QUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPa Mo y4eOHOH paboTe U/UiTH LIEHTPOM y4yeOHO-METOIN4YeCKOil paboThI.

Ka)KI[LIﬁ CTYACHT O6CCHC‘ICH HHAUWBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K BHeKTpOHHOﬁ

OMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/IC MaTCpHuaJibl B JICKTPOHHOM BUJC, IPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘{e6H0-MeT OJNYCCKHUEC U HH(bOpMaHHOHHLIe MaTepHraJIbl HPCACTABIICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IHq)OpMaI_II/IOHHO-TeJIeKOMMYHI/IKaLII/IOHHoﬁ CCTHU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. J/InuieH3MOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrPaMMHOe
odecreyeHue


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/

No| HammenoBanue | PazpaGoruumk [10 | JJoctymrocts (mu- | Ccblika Ha Equnbiii peectp
(mpaBooOmana- [IEH3UOHHOE, CBO- | POCCHUICKUX MPOTPAMM JIsI
TEJb) 00/1HO pacmpo- OBM u B/l (ipn Hamuuun)
CTpaHIEMOE)
1 | Astra Linux [ OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe MPOo(deccHoHaATbHbIE 0a3bI JaHHBIX U HH(OPMAIIMOHHBIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetu UHTepHeT, 1O0CTYNHBIX 1JIs1 OCBOEHUS TN CUUIJIMHbBI:

HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocrn

HNudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

Hocrtynna B cetu UH-

https://stackoverflow.co
TEepHET 0e3 orpaHuye-

Stack Overflow

m/ o
HUM
Mngopmatonnsie pecyperr Ceru http:// www.consultant.ru | JloctymHo
Koncynprantllitoc - ) ) yn
ITopran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. HocTymHo

AapTOB BBICHICTO O6p330BaHI/I$I

DJIeKTPOHHO-0UOINOTEYHbIE€ CHCTEMBI

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

IPR Books https://www.iprbookshop | Joctymnua B cetn MH-

ru/ TepHeT 0e3 orpaHnye-
1305071
IIpodeccuonanbubie 6a3b1 JAHHBIX
baza naHHBIX HAyIHOU DJIEKTPOH- http://www.elibrary.ru JHocrymHo

HOM OMOJIMOTEKH



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/

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJuTeMaTHIecKas pedepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MarepuanbHO — TeXHUYECKast Oa3a yHUBEPCUTETa 00ECIIeYMBACT IPOBEICHUE BCEX BHUJIOB
3aHATUH, IPETYCMOTPEHHBIX YI€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
POTHBOIIOKAPHBIM TPABUIIAM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHbIe ayTUTOpUH 13 001Iero hoHaa YHUBEPCUTETA.

[Tpu HEOOXOIMMOCTH /1715l IPOBECHNUS WHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHIA UCTIOIb3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChI YHUBEPCHUTETA.

6. MeTozmqecxne PEKOMEHIAITUNA

6.1. MeToanuyeckue peKOMEHIAIUM JIS MPeNnoaaBaTeIs
10 OPraHu3aluM 00yYeHus

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH U3Y-
YaeMbIil UMHU MaTepuali He TpedyeT Kakon-1100 CrenranabHON (OTOTHUTEIHHON) TOATOTOBKY U
BIIOJIHE MOJKET OBITh YCIEIIHO U3yUY€H, €CIIU CTYACHTHI OyAyT I1OCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITMOJHATH JOMAIITHHE 33JaHHsI ¥ TIOJIb30BaThCS (IIPU HEOOXOAMMOCTH ) CHCTEMOH TITaHOBBIX KOH-
CyJIbTAllM B TEYEHUE KAKIOT0O ceMecTpa. Bomienmme B Kypc MaTaHaIM3a pa3eibl sBISIOTCA
KJIACCUYECKHMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIMPOKOE pac-
IIPOCTPAHEHHUE JUIS PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOM MaTEMAaTHUKHU U MPUKJIAIHBIX 3a-
Jna4. Ix ocBOEHHE MOMOMKET CTYAEHTaM JIOTUYECKU BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO PeYb, YCIEUTHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B PO ECCHOHATbHON
JESATEIIBHOCTH.

HeoOxonuMmo ¢ camoro Havasa 3aHATUNH PEKOMEHJ0BATh CTY/€HTaM OCHOBHYIO M JOIOJI-
HUTEJIBbHYIO JTUTEPATYPY, a B KOHIIE CEMECTPa JaTh CIIUCOK BOIIPOCOB JUIS IOATOTOBKH K DK3aMEHY.

Ha nepBomM 3aHATHN 110 JUCHUILIMHE ClEeAYyeT 0053aTeabHO MPOUH(OPMHUPOBATh CTY/IE€H-
TOB 0 BHJIE M (hopMax TEKyIIeH U MPOMEXYTOUHON aTTecTaluii MO AUCHUILIMHE, CPOKaX UX MpPo-
BEJICHNUS, YCIIOBHSX JOIYCKa K IPOMEKYTOUYHOM aTTECTallMH, IPUMEHSAEMBIX BUIAX IPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxenne T€OpeTHYECKOro MaTepualia JOJKHO CONPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MpPENojaBaTeIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKH [TPY PELICHUN 33JJa4l HE OTBJIEKAJIH OT IJIABHOT'O: OCMBICIICHHS UJIEU U CYTH IPUMEHSI-
eMbIX MeToJ10B. ClielyeT Bcera yKa3blBaTh IPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX ypaBHEHUN U GOpMYII.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHU30BaHBI MpEnoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUUYECKOE BBIMOJHEHHE CTYIEHTaMH HEOONbIION caMOoCTOs-
TEJIbHOM padOoThI B ayJTUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO0 MaTepHaa.

[IpenogaBatenp, Benymuid MpakTUUECKHE 3aHATHS, JOKEH COIIacCOBBIBATh yueOHO-TEMa-
TUYECKUH TIJIaH 3aHATUH C JIEKTOPOM, UCTIOJIb30BATh €IMHYIO CHCTEMY 0003HauUCHHH.
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[IpenogaBatento ciaenyeT NOOMBATHCS CHCTEMATHYECKONH HEMPEPBIBHON pabOTHI CTYACH-
TOB B TE€YEHHE CEMECTPA, HEOOXOAMMO BBISBIISTH CHIIBHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 po/ia 0JIMMIINAJax U KOHKypcax.

CTyaeHT NOoKeH OlyliaTh 3aMHTEPECOBAHHOCTh MPENOAaBaTeNsl B JOCTUKEHUN KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETCHUH OOYYAIONIMMUCS MPOYHBIX 3HAHWIN, YMEHHHA W BIIAJICHUS
HAKOIUICHHOM UH(OpMalMei Ui pelieHus 3aa4 B podeccnoHalbHO 1eTeNbHOCTH.

1.1.1. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATUI U aTTECTAIM BO3MOXKHO B JIMCTAHIIMOHHOM (pOpMaTe ¢ IPUMEHEHHUEM CH-
CTeMbI qucTaHIimonHoro ooyyenus ynusepcureta (CJ1O-LMS) Ha ocHOBe pa3paboTaHHBIX

Kadeapoii «MaTeMaTHKay IEKTPOHHBIX 00pazoBaTelbHbIX pecypcoB (DOP) mo Bcem pasnenam
nporpammsl (cm. 11. 4.4).

HOpSII[OK IMPOBCACHUA pa60T B AMCTAaHIITMOHHOM q)OpMaTC YCTaHABJIMBACTCA OTACIbHBIMU
PaCHOPSDKEHUSMH TIPOPEKTOpa Mo y4eOHOW padoTe W/WiM HEHTPOM y4eOHO-METOINYECKON pa-
0OTHI.

6.2. MeTroauueckue yKazaHus 1JIsl 00y4aOUIUXCS 10 0CBOEHUIO

JTUCIHHUIIIHHDBI

Paszpnen 1: nuddepenunanbHoe ucHuciaeHne PyHKIUI 0JHOI NepeMeHHOH

[Tpu n3yuennn quddepeHnnaIbHOro HCUncIeHus GyHKINUN OHOM TepeMEeHHOM 00paTHTe
BHUMaHME Ha MOHATHUE Ipeesia (yHKIUU B TOUKE U METOIbl ero BeruucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKoro aHanusa. [lpu BbluMcIeHMM NpPEesioB (QYHKIMH HAo,

0 «
Ipeke BCEro, BHIICHMTBH XapakTep HeompeaeneHHoctd | —, —, 0-00, 00 —00, 17 |. Uro6sr
00
OBJIAJICTh TEXHUKOW pEIICHUs 3ajja4 Ha BBIYMCIICHUE MPEAETIOB, HA/10 3HATh JIBa 3aMeYaTeIbHbIX
npezena, Tabauily SKBUBAJICHTHBIX OECKOHEYHO MallbIX, paBuiio Jlonurans, pa3indyHble IpUeMbl
PacKpBITUSI HEONPEEICHHOCTEH B 3aBUCUMOCTH OT BUAA QYHKIIMHU U PELIUTh JOCTATOYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipy m3ydeHun TeM, MOCBAIIEHHBIX MPOU3BOAHOM U nuddepennumany GyHKIUU, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, TIOHUMATh pa3indyuie MeXay HUMH (auddeperuuan - 3to
IJIaBHAs JIMHEWHas 4acTh npupaieHus GyHkuun). TBepao 3HaTh (Kak TabIHUIy YMHOKEHUs) pop-
MyJbl 1uddepeHInpOBaHUs OCHOBHBIX 3JIEMEHTAPHBIX (GYHKIMHA U npaBuia JudepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHIIupOBaHUs CI0KHON QYHKIIUN).

OOparuTte BHUMaHKE TaKke Ha 0cOOEHHOCTH U depeHIupoBaHus YHKIUH, 3aJaHHBIX
B HESIBHOU (popMme, mapamMeTpuiecKy, Ha mpueM jJorapudmuyeckoro nuddepeHupoBaHusi.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATh AJITOPUTM HCCIe0BaHUs QYHKIUN U TOCTpOe-
HUS rpaUKOB: ONpeieleHHe TOUEK pa3phiBa (M UX KiIacCU(UKALINIO), ACUMIITOT Ipaduka (BepTu-
KaJbHOM, HAaKJIOHHOW, TOPU30HTAJIBLHON ), HEOOXOIMMBIE U IOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH
(GYHKIMH, CYILIECTBOBAHUS JIOKAJIbHOTO SKCTPEMYMa, MPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GyHKLIMU ¥ TOYeK Tepernoa.

Paznen 2: nudpepenunanbHoe ncuucaeHue GyHKIUI HECKOJIbKHX NepeMeHHbIX

[Tpu n3y4eHnn JAaHHOTO pa3jieia 00paTUTe BHUMaHUE HA TO, YTO (DYHKIHS IBYX ITEPEMEH-
HBIX UMEET HATJISIIHBIN T€OMETPUUYECKUN CMBICI — 3TO IOBEPXHOCTH B TPEXMEPHOM ITPOCTPAHCTBE
Hamo ocMbICIUTE TOHATHS YaCTHBIX TIPOU3BOIHBIX U TTOJHOTO A depeHimana u 0cCoOeH-
HOCTb WX BBIYMCIICHHS, OBIA/ICTh TEXHUKOW BBIUMCICHUS MPOU3BOAHBIX OT CIOXHOW (DYHKIIUU

HECKOJIBKHX IepeMeHHbIX. ClelyeT o0paTuTh BHUMaHKE Ha TO, 9TO Uil QyHKunn Z = Z(X, y)
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CMeIlIaHHbIe YaCTHBIE IPOU3BOIHBIE BTOPOTO MOPSIKA PABHBI MEKIY COOOI: = (Teo-

pema IlIBapua), To ecTb NOpAAOK JUPPepeHIIMPOBAHUST HE UMEET 3HAUEHUS.

Jlnist pyHKIIMY HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIMH B TIPOU3BOJIHLHOM
HalpaBJIEHUU XapaKTepU3yeTCsl IPOM3BOIHON 110 HANPaBJIEHUIO, @ HAaMOOJIbIlAsk CKOPOCTh U3Me-
HeHHs (QyHKIMK Oy/eT B HAIpaBICHUHU BEKTOPA IPaIMEHTA.

Craenyer oOpatuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
IIECTBOBAHUS dKCTpeMyMa (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.

Pasznen 3: HHTErpajibHOC HCHUCJICHUE

B uHTerpanpsHOM HMCYHCICHUHW pemaeTcs 3aaada, oOpaTHOM TOM, KOTopasi paccMaTpHBa-
nack B UG hepeHInaTbHOM HCUHCICHUH : HeoOX0auMo HalTy 11 nanHoi dyukuun T (X) takyio

(GyHKLMIO, TPOU3BOAHAS OT KOTOPOH Obliia Obl paBHA 3a7jaHHON. MIHTerpupoBanue GpyHKIui — 10-
CTAaTOYHO CJIOKHBIN pa3/iell MaTEMATUKH, OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CJIA CTYJEHT «BO3b-
MET» JI0CTaTOYHO OO0JIBLIOE KOJUYECTBO UHTErPAIOB Pa3HOI0 TUIIA.

Hano TBepao 3HaTh TabiIMIly HHTErPAIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBAaHUS (3aMEHa [TIepEMEHHOM, T0JIBEAICHUE O] 3HAK JuddepeHnmana, uH-
TErpUPOBAHUE T10 YACTSM, IPUEMbI BBIYMCIEHUS HHTErPAIOB OT pallMOHAIBHBIX po0eH, OT paz-
HOTO THIIa TPUTOHOMETPUYECKUX QYHKIIHIT).

Hano ocMbICIuTh €1MHCTBO ITOAXO0AA K TOCTPOCHHUIO ONPEAEICHHBIX, KPATHBIX, KPUBOJIU-
HENHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHUE HEKOTOPOM MHTETPAJIbHOM CyMMBI M IIpe-
JIETIbHBIN MEPEXO/.

3HaTh Fr€OMETPUYECKHUI CMBICII U OCHOBHYIO ()OPMYILY BBIYMCIICHUS ONPEAEICHHbBIX UHTE-
rpanoB — Gpopmyny Hetorona — JleiitbHuma, reomerpudeckie U pU3nuecKue MpUIoKEeHUs OIpee-
JICHHBIX U KPAaTHBIX MHTErPaJioB, YMETh HAXOJUTh IUIOIIAb MIOCKON (UTYpHI, JJIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DoH/1 OIICHOYHBIX CPEJICTB NpezcTaBicH B [Ipunoxenun 2 k paboueil mporpamMme U BKIHOYAET
pa3Iens:

1. MeTopl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB O0yUESHHS.
2. llIxana ¥ KpUTEPUH OIICHUBAHUS PE3yIbTATOB O0YUCHUSI.
3. OueHouHBIE CPENCTBA.

3.1. Texymiuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTeCTalus.
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Ilpunoycenue 1

TemaTnyeckui mjiaH AUCHUIIINHBI «MaTeMaTHYecKHi aHAJIU3) MO HampaBJCHHUIO NOATOTOBKH

Ipoduas:

15.03.03 «IIpukaagHasi MeXaHUKA)

«HporpaManOBaHne u ]_[I/I(l)pOBl)Ie TEXHOJIOTHH B JTUHAMHUKE U IPOYHOCTHN»

(baxanaBp)

Ounas popma o0yuenust
Tox Hadopa 2022/2024

Buabi yueOHoli padoTsl,

Buasbi camocrosiTeJibHOM pa- ®opmbl
BKJIIOYASI CAMOCTOSITEIbHYI0 GOThI
= padoTy CTyIeHTOB arrecta-
=" )
Ne 5 g £ CtyneHToB un
o Pasznen S % § U TPYA0EMKOCTh B Yacax
5]
= 5
© o Pe-
J | I/C | JIao | CPC | KCP | K.P. | K.IL |PTP | de- | Kip | D 3
part
Bropoi cemecTp
Pazgean 1. AudPepenuuanbnoe uc-
yuciaeHue GyHKuHui 0IHOM nepemMeH-
HOM. YunciioBas mocienoBaTenbHOCTb.
1.1 2 1 2 2 4 +

[Ipenen uncnoBoil mocie10BaTENILHOCTH
U ero cBorcTsa. [IpaBuna npenenpsHOro

nepexoaa. ®ynuxuus. [Ipenen pynkuuu.
Teopemsl 0 penenax GyHKIUU.

14



Boinauya saxaunii PI'P Ne 1 mo mate-
MATHYECKOMY AHAJIU3Y.

1.2

IIepBblil 1 BTOpOU 3amMedaTelIbHbIE IIpe-
neinbl. beckoHeuHO Masble U OECKOHEYHO
0oJbIIME BEJIWYMHBL. OKBUBAJEHTHbIE
0OECKOHEYHO MaJjible BEIUYMHBI. Packpbl-
THE HEOIIPENEICHHOCTEN PAa3HOTO THIIA.

1.3

HenpeposiBHOCT ()yHKIMI B TOUKE U Ha
npoMexyrke. OOHOCTOpPOHHHME — IIpe-
nenbl. Touku paspbiBa (YHKLIUH, HX
KJaccuukarms.

1.4

[TpousBognas ¢ynkuuu. ['eomerpuue-
CKUH M MEXaHMYECKHH CMBICI NpPOU3-
BosHOM. [IpaBuna nuddepenmpoBanms
U (HhOpMYJIbI BEIYMCIICHUS TPOU3BOIHBIX.
Tabnuua mMpou3BOAHBIX OCHOBHBIX dJie-
MeHTapHbIX QyHkumid. TexHuka qudde-
PEHLIPOBAHUS

1.5

Huddepenuman. [IpousBoansie u nud-
(bepeHIManbl BRICHIMX MOPSIKoB. [Ipu-
ONMV)KEHHBIE BBIYMCIICHUS C TOMOIIBIO
JuddepeHImaios.

1.6

IIpaBuno Jlonuransa. ®opmyna Telnopa.
Pa3noxxeHns: OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuit o opmyne Teitnopa. IIpu-
ONMV)KEHHBIE BBIUMCIIEHUS C MOMOIIBIO
dbopmysl Teimopa.

1.7

OcHoBHble TeopeMbl auddepeHInab-
HOTO  HMCYUCIEHHUA. MOHOTOHHOCTb
byHkMH, skcTpeMyMbl. HeoOxonumeie
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U JIOCTaTOYHBIC YCIIOBUS MOHOTOHHO-
CTH, JIOKJILHOTO 3KcTpemyMa. Hccneno-
BaHHME BBIYKJIOCTH Tpaduka (QyHKIUH.
Touku neperuda.

1.8

OO6m1as cxema rccieoBanus QyHKIMH U
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKLIMH, HENpEephIBHBIX Ha OTpE3KeE.
HauOosnpiiee 1 HauMeHblIee 3HAYCHUS
(YHKIIMM Ha OTpE3Ke.
CamocrosiTesbHast padora Nel Ha ce-
MHHape 1m0 (GyHKUHMAM OJHOM mepe-
MEHHOM

1.9

Pa3znen 2. DyHKIUA HECKOJBKHUX Tie-
pemMeHHbIX. [Ipeaen u HeNMPEepbIBHOCTD.
OCHOBHBIE  CBOWMCTBa  HEMPEPHIBHBIX
¢dbyukuii. Yactueie npousBoausie. [lom-
HBIA TuddepeHnmar.

Boinaua 3aganuii PI'P Ne 2 no ¢pyHk-
UM HECKOJbLKHX MepeMeHHbIX

1.10

[IpousBosHbIE CIOKHOW (PYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(EepeHIranbl BbICIINX
nopsinkoB. Teopema IlIBapuma. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ pasneHt.

10

1.11

OKkcTpeMyM GYHKIIUU HECKOJIBKHX Tepe-
MeHHbIX. HeoOXo1umble U JOCTaTOuHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTe1bHasi padoTa Ne2 Ha ce-
MHHape N0 (PYHKIUSAM HECKOJBbKHUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpasbHoe HCUNCIeHHE

12
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[TepBooOpasnas. Heonpenenennsiii uH-
Terpan u ero cporcrea. Tabnuia wHTE-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeTon HEmocpeaCTBEHHOTO
UHTETPUPOBAHUSL.

Boiiaua 3agannii PI'’PNe 3 no unTe-
rpajibHOMY HCUYHMCIEHUIO

1.13

HuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, MOJBECHUEM IO 3HAaK
muddepernmrana. Meroa WHTErpUPOBaA-
HUSI 110 YaCTIM

13

1.14

WNHTerpupoBanne pammoHAIBHBIX JIPO-
Ocil MHTErpUpPOBAaHUEC HEKOTOPHIX BHUJIOB
UPPAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHIA.

14

1.15

3aauu, TpUBOJAIINE K OHITHIO OIpe-
JeJIEHHOro uHTerpana. CBolcTBa omnpe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleitOHUIa. 3aMeHa IepeMeHHOH 1
WHTEIPUPOBAHUE II0 YacTsIM B OIpeje-
JICHHOM MHTETpaje

15

1.16

[IpmioxxeHust onpeneneHHOro HHTe-
rpajia B TeOMETPUN U MEXaHUKe (BbIUHUC-
JeHWe IUIoIafel IIockux  Quryp,
JUITMHBI KPUBOM, 00bEMOB, II0IIAJIeH 1o-
BEPXHOCTH).

16

1.17

HecoGcTBeHHBIE MHTErpaibl MEPBOTO U
BTOPOTO pOJia, X CBOMCTBA.

17

1.18

3ajauu, TPUBOASIINE K KPATHBIM MHTE-
rpajaM. JIBOWMHOM W TPOWHOM HHTE-
rpaJibl, UX CBOMCTBA. Bbruncienue ABou-

18
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HBIX MHTErPajoB CBEIECHHUEM K ITOBTOP-
HbIM. ['eomerpuueckue u (uznyeckue
IIPUJIOXKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJibHOE TecTHPpOBAHHE

®opma aTTecTAllMU

19-21

Bcero 4acoB 1o JUCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 15.03.03 «IIpukitagnas MexaHuka.
[Tpoduns: «[IporpammupoBanue u MU(POBBIC TEXHOIOTUN B AMHAMHUKE U TPOYHOCTH Y.
dopma o0yueHHs: OUHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MPElyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllkana U KPpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHUs

®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[TpomesxyTounas aTrrectanus oOydaromuxcs B popme sK3aMeHa MpOBOIUTCS 110 pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YY€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILEIO KOHTPOJS YCIIEBAEMOCTH B TEUEHME Ce-
MecTpa. OneHKa CTEeNEeHH JTOCTHKEHUS 00yJarolUMHUCS MJIAaHUPYEMbIX Pe3y/IbTaTOB O0Y4EHHUS I10
JUCIIUIUIMHE TPOBOJUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHS M0 AUCHUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yAOBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBLHO.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, INPEIyCMOTPEHHBIE
IporpaMMoil JuciUIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpPH IEepeHoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, NPEIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

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

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONEpUpPYyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepxKaTbes rpyOble omuOKu. J{is moaydeHus MpaBUIbHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJOBHMS IOATOTOBKHM CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuivasl, UJIW cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHUI, YMEHU, HABBIKOB MPUBEJICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBIIETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHoO4YHbBIE CPeICTBA

n/a

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[IpencraBnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakrepucTUKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a7a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

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

(PTP)

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

KoMmmnekr 3amanwmii
JUIS1 BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcrHblii onpoc co-

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

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjesam Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIONIAS ABTOMAaTHU3UPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHUN, YMEHHMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

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

3.1. Tekymuii KOHTPOJIb

" 3a7laHus B (bopMe 0JIaHKOBOT'O TECTUPOBAHUA JISI KOHTPOJISA OCBOCHUA O6y‘IaIOHH/IMI/IC$I pa3aciioB

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

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

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 mo pyHKIMAM HECKOJIBLKHUX IIePpEeMEHHbIX.

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

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

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

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u augdepeHuuposanue GyHKUHMH OHON NepeMeHHOI
1. Haiftu npenensi:
(2-n)° —(1+n)’ Iim\/n+2—\‘°’/8n3+3

27

"~ (14n)° —(2-n) 2 Yn+5+n

2 n’
Iim(2n +3] ) Iimn(\/n2+1—n), “m(n—loj3n+1

2
n—oo n—oo
2n° +1 - e
. 2x2+11x+15 . 4x?
im ———— —. lim ——.
x—>-3 X+3 x-0 §in “ 3X
2mt gt sin3x otg7x

lim———— lim lim (1-3x)™

n—w 3”*2 +5" x>01 _ exz x—+0
0, x<—-rx

2. UccnenoBarh Ha HEMPEPHIBHOCTD M BHIIOJIHHUTE YEPTEK: Y =<SINX, —7 <X <0
T, X220

3. Haiitu npounsBoanyio GyHKIUU:

3 2
y:2(3x +4x ‘X_Z). y = Inarcsin1—e*.
15y1+x

tgx—ctgx X_3t2+1
u_ 3te

2 .
=sin| —+t |.
y=s 5

Cos6x 2 1 .
y=—— y =arctg’ ———=+sinIn2x
3sin(12x+1) 1-2x2

y:arcthInF\/;2 y:(\/;)

y = arctg

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

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHBOM B TOYKe ¢ aOcmuccoil X, :
y=x2+8Jx-32, x,=4.

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

" .

1. HaiiTn yacTHBIE IPOM3BOHBIE BTOPOTO MOPS/IKA, YOSIUTBCSA, UTO Z, = Z( !
Xy

2

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

3. ccnenoBaTh Ha 3KCTpeMyM GYHKIHIO Z=X> —X+Y° +2Y .

HNurerpuposanue
Breraucants HEOIIPEACJICHHBIC HHTEIPaJIbl
dx _x X X

[———, [x-277dx, I(X+l)e dx, [xcos3xdx, [e*cosxdx,

2(x+ Jx

f dx f dx J‘ x+18 dx f X+1 oo Isin3xdx

x? —6x+18" X +6x+5’ (x-6)(x+2) ' x>*+3 " cos’x
Berunciaursb OINPEaCJCHHBIC HHTEI'PAJIbI
w6 1 dx 1 e dx
3sin % xcos xdx, — (x—1)e*dx, SN

£ 0 /14 3x g {x«/7+lnx

6 2 1+x? 4 dx Lx? 42X

[—— [——dx, [ —0, [——dx,

11+ \/3x 2’ ;2 arctgx 1(3x+5) o X2 +1

J3 3 2 7.6 1 X

[ X dx,  [J4-xldx, I3sin2xcosxdx, Id—

0 1+ X2 0 0 0 V1+3x

1 ed
(x—=2e*dx,
! ! X7 +Inx
HecoOcTBeHHBIC MHTETrPaJIbI

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

[Vxdx, [xPdx, [Vx°dx.

1 1 1

2 dx
2. BBIYHCIHUTD UHTETPAJ, YCTAHOBHUTH €r0 CXOAUMOCTD HJIH PACXOUMOCTh | 1o x2
S 1+ X

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

a dx
4. BBI‘-II/ICJ'II/ITL HCCO6CTB€HHBII71 I/IHTCI‘paH '[T . YCTaHOBI/ITL €ro CXOANMOCTHb NN

PacXxoauMOCTb.

X2 +3y°
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© dx

5. Beraucnuth HeCOOCTBEHHBINM UHTETPpall | — , YCTAHOBUTH €TI0 CXOAUMOCTh HIIH
-1
pacxoauMOCTb.

Kparnble uHTErpaibl

1. I3MeHUTh NOpSAJOK MHTEIPUPOBAHUSI B IBOTHOM MHTETpaJIe

a. j dxijf (x,y)dy, b. jdyzjyf (x, y)dx.
2x 0 Jy

2. Bormcrnts [[(10—x* —y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}.
(D)

3. Beruucnurh

jj (12x°y? +16x°y* ) dxdy;

D: x=1, y=x , y=—\/;.
4. Belunciauthb
[[(x* + y)dxdy, D — MHOXeCTBO TOYeK ILIOCKOCTH, OTPAHHYEHHOE TUHUAMH

®)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu miomane GUrypsl, OrpaHU4E€HHON TaHHBIMU JIMHUSMU
y=3/x, y=4e*, y=3, y=4.
6. Haiiti 1iomiaas GUrypsl, OrpaHHYEHHON THHISIME Y = X, Y = —X+ 2

8. Haiitu 00bem Tena, moxydeHHOro BpamienneM Bokpyr ocu OY ¢Gurypsl, orpaHU4eHHON  JTMHU-

s Y=Xx°, y=1, x=0.

9. Haiit o0bem Terna, moiy4eHHoro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
s Y=X%, Yy =X.

KonTpoJibHbIe padoThl (IpUMepbI)

BapuaHTt

1. IlocTpouts rpaduk: Yy =3C0S2X
2. Haiitu npenensr:

_ 2 2 . 3 2
m(5 n)2+(5+n)2 2)Iim1 c2032x 3) lim x2 X—2
n—ow (S—n) _(5+ n) x—0 eZX -1 x—>2 X —2X 4+ X—-2

1

Z_x— X
) lim W X1 5 lim| X027 i (x5 —x+1)

2 In(x-1) x>0\ 1+ XCOS X x>0
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X, X<0

3. HccnenoBaTh Ha HEMPEPLIBHOCTD U BBIOIHHMTB 9epTexk: Y =4 X°, 0< X <2

3, x>2
Bapuant
1. Haiitu nmpon3sBoanyto Y, :
Jx
a) y=arctg® In—— 6) y=(Vx
) y=arctg’In—— ) y=(Vx)
X3
B) Sin(X—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>»| X arctgx
1
3. TIpoBecTH MONHOE HCCIea0BaHKe U nocTpouts rpaduk f (X)=x>+=.
X
Bapuanr.
ou ;
Nel. BbIUKMCIMTD TIPOU3BOIHYIO 110 HAIPABJIECHUIO 8_ ¥ HaliTH MOJIyJIb BEKTOpA TPaJUeHTa IS
S

X
dynkmun U = 2XYy + T +2° B Touke A(6;9;1) B HanpaBiieHnH, COCTABIAIOMIEM € OCIMH KOOP-

cosa 3 cos B 6 <z
WHAT YIJIBbI =—, =—, —.
e 7 7755

Ne2. Wcenenosats Ha sxetpemym dyrxumio Z = Xy(L—4x% —4y) —5.
- dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitu o

Bapuanr
Bvoiuucanumoes:

16 dx 2
1. '([\/;_2. 2. -!.2x+1 )-In xdx .
3x* —4 sin 3x 2x -1
3 dx. 4. 5. | —=dx.
J‘x2+4x * J-cos 3x J../4_2x_x2 §

1. BbIYHCIUTH UHTETPAJIBIL:

+00

I xe™ dr . J.
: m
N306pa3uth 0071aCTh HHTETPUPOBAHUS M U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie
Npr
j dr [ 105 )y

Boruncnute miomanbs GUrypbl, OrpaHMYEHHOW JMHUSIMH

y=2-x, y=x.
BapuaHT 3a1aHuil TPEHHUPOBOYHOI0 TECTA.
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3agaun

3
1 yacTp 1. y=sininx, y',y"=? 2. yzm, dy —? 3.
X

y =3x"+xe*,%x,=2[1x=0,1, Iy —?

4. HaiiTi mpou3BoJHYIO Y, !

a) y= 5 Sin4 X__3 6) y= Xarctg7x
\) X

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

2
5. Mccnenosars Ha sxctpemyM f (X)=(x-3)"(x-5).
2X
o e
6. HaiiTu uHTepBaibl MOHOTOHHOCTH Y = —.
X

3
o X
7. Haiitu HauGonbiuee, HanMeHblIee 3HadeHne Gynkuun f (X)= 3 —16x na otpeske [-5;1].

8. ocTpouTs KacatenbHyio k rpaduky Gpyuxkumuu f (X)=3arccosx’ B rouke X = % .

2 yacTthb 9. Haiitu nipenensi:
_ (3+n) =(2+n)’ . 2 _
1 tim G (20 ) 102X g i X8 to5X
n%(2+n) —(1—n) x>0 @7 —1 x>-3 X +5X" +6X Hgtg?)x
3 yacthb
0, x<-rx

10. HccnenoBarh Ha HENPEPLIBHOCTD M BLIMOIHHUTE UepTEkK: Y =<SIiNX, — 7 <X<0.
7, x>0

11. TIpoBeCTH IOIHOE HCCIIEOBAHHE H TOCTPOTH rpaduk f (X) Ve
KpuTepnu onenku:

- OIIEHKA «3aYTEHO» BBICTABIISAETCS CTY/ICHTY, €CJIM OH PETYISIPHO B TEYEHUE CEMECTPA TIPEACTABIISI
pelleHys 3a7a4, BBIIOJIHUI HOJHOCTHIO BCE 3aIaHUS M MX 3alllUTHI, OTBETHB Ha BOIPOCHI TIPENoa-
BaTeJIs;

- OLIEHKA «HE 3aYTEHO» BBICTABJIAETCS CTYJEHTY, ECJIM OH HEPETYJISPHO B TEUEHHE CEMECTPA MPEJ-
CTABJIAN PEINEHHs 3a/1a4, BHIOJHMWI 3aJaHus HE MOJHOCTHIO MM BOOOIIE HE TIPEICTaBIsT paboThl
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPENoaBaTels.

Jlnist ipoBeieH!sl TEKYILEro KOHTPOJISL 3HaHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmate B pas-
paboTaHHBIX Kadenpoil «MaremaTka» OHJIAHH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (TPOOHBIE) Te-
CTBI.

3.2. IlpomeskyTOYHAsA aTTeCTALUS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH HE Oosiee 45 MUH.

bunert BxiroyaeT TeopeTHUECKUN BOIPOC U 3a/1a4H.

KoMmmiiekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaremaTukay.
Tunosbie BApUAHTHI OMJIETOB NMPHJIATAIOTCS.

26



AN s

10.

11.

12.
13.

14.
15.

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

23.
24.

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

KoMmmuiekT Bonnpocos

0 TUCLHUIUINHE «MaTeMaTHYeCKH aHAJINU3»

JAuddepenunanbroe ucuncieHne GyHKuuil 0HON NMepeMeHHO

[ToHsTHE TIEPEMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATHE (PYHKIIMOHAIBHON 3aBUCUMOCTH, KilacCU(uKanus GyHKINH.

Onpenenenye U TUIBI YUCIOBOM MOCIE10BATEILHOCTH.

IIpenen 4yncioBoi mociaenoBaTeaIbHOCTH. ApUdMeTHUecKue onepauuy Haj M0CieA0BaTeNbHO-
CTSIMM.

VYcnoBus cyniecTBOBaHHMs KOHEUHOI'O MPpeJiena YNCIOBON IoceoBaTesIbHOCTH (TeopeMbl Ko
u Belieputpacca).

BTopoii 3aMeuaTenbHbli mpeed.

[Ipenen pynkuu. Onpenenenus. I 'eoMmeTpudeckas HHTEPIPETALUS TOHATHS pezena (yHKIHUH.
CaoiicTBa MpeIesioB.

beckoneuHo Mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Masble BeTMUUHBI. DKBHBAJICHTHBIE OECKOHEYHO Majble U UX UCIOIB30BaHUE TIPU
BBIUUCIICHUHU ITpeesioB. Talmuia SKBUBAIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U HAa IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
LIUS TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIIHMI, HEMIPEPHIBHBIX HA OTpe3Ke (TeopeMbl Beitepmrpacca, bonbsiiano — Komm).
IIpousBonHas. I'eomerpuueckuii u puzndeckuii cMbici npou3BoHoM. KacarenbHas u HopMmaib
K TUIOCKOM KPHUBOW.

Tabnuua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

CBs13p MEX1y CYILIECTBOBAaHUEM IPOU3BOJHON (DYHKLIMU B TOUKE U HENPEPHIBHOCTHIO (DYHKIIUU
B TOU K€ TOYKE.

[Ipon3BoiHas CyMMBI, IpOU3BeIEeHNUs, YacTHOTrO. [Ipon3BoaHast c10xkHOM 1 00paTHON (QyHKIUI.
[IponzBosHas mapamMeTpUyeCcKH 3alaHHON (PYHKIUH.

[IponsBoHas GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue c10KHOM MokazaTeabHONU QYHKINH.

Huddepenunpyemocts. Auddepenunan. I'eomerpuueckuii cMpicn auddepennuana.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnnaibHoro ncurciaeHus (reopema @epma, teopema Pois, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmuorounen Telnopa u ero cBoiicta. @opmyna Teitnopa. Ocratounslii wieHn popmynsl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka GyHKIMH.

OkctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JloctaTouHOE ycioBUE Bo3pacTaHus (yObIBaHUS) QYHKIIHH.

Haubonbiiee n HanMeHblee 3Ha4eHNs (YHKIIMU Ha OTPE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKa Meperunda. JloctaTouHOE yCIIOBHE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xoanmoe ycioBue ToukH neperuda. Jfocratounoe ycnosue neperuoa.

OO61mast cxema MOCTPOCHHUS U UCCIIEOBaHMS rpaguKa QyHKIIHH.

q)yHK].[I/IH HECKOJBbKHUX MEPEMEHHbIX

1. Ompenenenuie u reoOMeTPUUECKUN CMBICT QYHKIIMH JBYX NEPEMEHHBIX.
2. Jluauu ypoBHS (YHKIHU IBYX NEPEMEHHBIX.
3. YacrtHble mpon3BOHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUYECKHI CMBICIT
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OYHKINH HECKOIBKUX MMEPEMEHHBIX, TOHITHE MOIHOTO AuddepeHuana.

HuddepennmpoBanne cI0KHBIX GYHKIIUNA HECKOJIBKUX MTEPEMEHHBIX.

6. IIpou3BoaHBIE BBICHINX MOPSAIKOB (YHKIIMH HECKOJIBKUX MepeMEHHBIX. CMelaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapua.

7. TlpousBoaHast pyHKIIMN HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. IlpousBoaHas 10 HANPABICHUIO U TPAIUEHT CKAISIPHOTO IOJIS.

9. DkerpemyM (YHKIIUU HECKOJIBKUX MTEPEMEHHBIX.

10. Heo6xonumMoe 1 10CTaTOUHOE YCIIOBUS AKCTpeMyMa (yHKIIMH IBYX [TEPEMEHHBIX.

o

HHTerpajbHoe HCUHCIEHHE

[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0mHuia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTEIPUPOBAHKE 110 YaCTSIM B HEOIIPEIETICHHOM UHTErpalle.

WuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS TIOT 3HaK nuddepeHmana.

WHTerpupoBaHue paloHAIbHBIX JpOOeH.

HuTerpupoBanue Mo 4acTsM U 3aMeHa IIEPEMEHHOM B OIIPEICIIEHHOM HHTErpase.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLNN, OCHOBHBIE IPUEMBI.

HuTerpupoBanue uppayoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — JleiiOHuna.

10 [TpunoxeHus onpeeeHHOr0 UHTErpaa K PeLIeHNI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajiay.

11. Beruucnenue miomajei ¢ mToOMOIIBI0 OMPEACIICHHOT0 HHTETpalia.

12. Beruucnenue 1iomaaym U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUsIMM B IapaMeTpU4ecKoil popme.

13. BeruucnieHue 1miomnaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnenue miomaiei B NpsiMOYrojbHbIX U MOJIIPHBIX KOOPJMHATAX C MIOMOUIbIO OINpe/esIeH-
HOT'0 MHTErpaJa.

15. Beluucnenue JUIMHbL AYTH € IIOMOLIbIO OIPEEICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI AyTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.

17. Beruucnenue o0bemMa Tela BpalleHus C MOMOIIBIO ONPEeAETIeHHOT0 HHTerpaa.

18. BeruuciieHue 1ionaf moBepXHOCTH Tella BPAICHHUS.

19. Heco6cTBEHHBIE MHTErPAIIbI IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0AUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE UHTETPANIBI OT pa3pbIBHBIX (DYHKIIHIA.

©CoNok~wWNE

TunoBble BApUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKHH aHAJIHN3»

MUHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
JucnumnuHa «MaTteMaTH4eCKUi aHaINu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeolpeneaeHHbIH HHTEerpall. Tabnnila OCHOBHBIX HHTETPaJIOB.
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dx
4/5-x+5-x
3. Haiiti rpaguent GyHKUUU Z = y\/x—y B Touke M, (L4).
4. VKaxure, KaKoil U3 HECOOCTBEHHBIX MHTETPAIIOB SBJISAETCS CXOMAIIUMCS

T\/;dx, Tx*dx, ]O\/Fdx.
1 1 1

2. BBIYMCIUTH HEOPEIeIeHHBIA HHTErpall I

5. Haiiaute 3kcTpeMyMBbl U TOUKH nepern6a Gpysxmun Y = (X —1)e ™.

YTBepxkaeHo Ha 3acenannn kadenpsl MareMaTuku « 03» 05 2022 r., mporokoa Ne 10

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

MMHUCTEPCTBO HAYKHU U BRICIIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAITN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJEHWE BBICIHIET'O ObPA3OBAHUA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHW OJUTEX)
®axynbTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaremaTuka»

O6pazoBarenbHas mporpamma 15.03.03 «IIpuknagHas mexaHuka
Kypc 1, cemectp 2

DK3aMeHaAIMOHHBII ouaeT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOPOro tuna. [IoHATHS CXOAUMOCTH U PacCXOAUMOCTH
HeCO6CTBeHHOFO HHTerpana.
2t?

2. Haiitu npon3BonHy0 QYHKIMH, 33JaHHONW TApaMETPHUIECKU X = e VThe
+ +

3. HccrenoBaTh Ha SKCTpeMyM QYHKIHIO Z = X° — X+ Yy + 2.
7.6
4. BbIYHCIHUTH ONPE/ICIICHHBIN HHTErpal I3Sin 2 xcos xdx.

0
5. Haiiti 00beM Tea, Moy4eHHOTo BpaleHreM BOKpyr oc OX Gurypbl, orpaHHueHHOM JIMHH-

smu y=X°, y=1 x=0.
YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemaTuku « 03» 05 2022 r., mporokon Ne 10

H.o. 3aB. kadenpoit H.B. BacunneBa / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTY/IEHTOB B JUCTAHIIMOHHOM (popMmaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIaWH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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