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1.  Heun, 3a10a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00Y4YeHUsI 110
AUCHUILINHE

K OCHOBHBIM yenam OCBOCHMS IUCUUIUIMHBI «MaTeMaTHUeCKn aHAJINU3» CIENyeT OTHE-
CTH:

- BOCIIUTAHHUE y CTYJEHTOB O0ILEl MaTeMaTUYeCKON KYJIbTYpBHI;

- NpUOOpETeHHE CTYIACHTAaMH IIMPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHHWM, YMEHUH u
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTMBHOMY M JEIYKTHBHOMY MBILIUICHUIO
Hapsy ¢ pa3BUTHEM MaTEMATUYECKOM HHTYHIINH;

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKH CAMOCTOSTEIBHOTO U3yUeHUs YUeOHOH 1 Hayy-
HOW JIMTEPaTypBl, COAEPIKALICH MATEMaTUIECKUE CBEICHUS U PE3YJbTAThI;

- IOJATOTOBKY CTYJEHTOB K JESITEILHOCTH B COOTBETCTBHM C KBAJU(UKAIIMOHHON Xapak-
TEPUCTUKON OakajaBpa 110 HalpaBJIEHUIO, B TOM 4Hcie (OPMHUPOBAHUE YMEHHUI HCIIOJIb30BaTh
OCBOCHHbIE MAaTEMAaTUYECKHUE METO/IbI B MTPO(ECCHOHAEHON JEATEIbHOCTH.

- MOJrOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX LH(D-
POBOIl TypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOH HU(POBOIl SKOHO-
MUKH.

K 0oCHOBHBIM 3a0auam OCBOEHMS IUCHUUIUIMHBI «MaTeMaTHUECKUH aHAIMU3» CIEIyeT OT-
HECTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHATHUI, METOIOB, (POPMHUPYIONUIUX OOIIYI0O MaTeMa-
THUYECKYIO OATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PECHHsI TPUKIIAAHBIX 3a7ay;

- (hopmupoBaHHEe y CTyaeHTa TpeOyemMoro Habopa KOMIETEHIIHI, COOTBETCTBYIOIIUX €r0
HalpaBJICHUIO IIOATOTOBKU M 00€CIIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOydenue 1o AucUMIUIMHE «MaremMaTudecKuii aHamu3» HampaBleHO Ha (opMupoBaHHe
y oOydJaronmxcs cieayronmx kommneteHuid B cootBeTcTBUU ¢ PI'OC 29.03.04 «TexHomorus
XYJI0KECTBEHHONH 00pabOTKH MaTepualioBy», YTBEPKAEHHBIM IpukazoM MwuHOOpHayku Poccuu
otT 26.11.2020 N 1456:

KO):[ M HAUMEHOBAHHE KOMIIETeHIIMH I/IH}_II/IKaTOPLI JOCTHIKCHHUSA KOMIIE-

TCHIUHN

HOIIK-1.1.

3HaeT OCHOBHBIE MIOHATHS €CTECTBEHHO-
HAayUYHBIX U OOLIEHHKEHEPHBIX AUCIIMUIUINH.
NOIIK-1.2.

Ywmeer MNPUMCHATH MCTOJAbI MATCMATHYCCKOI'O

OIIK-1. Ciocob6eH pemiaTh BOIpock! mpodec-
CHUOHAIBHOU ACATCIIBHOCTH HAa OCHOBEC €CTC-
CTBCHHOHAYYHBIX ¥ OOLICHMHXCHEPHBIX 3HA-
HHI>'I, METOAOB MAaTEMATHUYCCKOI'O aHaJIn3a 1
MOJICITUPOBAHUS

aHaJM3a MpU IPOSKTUPOBAHUH U Pa3padOTKe
XYI0KECTBEHHO-TIPOMBIIUIEHHBIX U3IEIINN,
MaTepUaJIOB U TEXHOJIOTUH WX TTPOU3BOJICTBA,
BKJIIOYas co3nanue 3D Monenei 11t KoH-
CTPYHUPOBAHUS pa3padaThIBAEMBbIX W3ICIHH.
HOIIK-1.3.

Brnaneer meTomaMu MaTeMaTHUECKOTO aHAIIHM-
3a JUIs pacuyeTa KOHCTPYKIUHM XyI0KECTBEH-
HO-TIPOMBIIICHHBIX U3AEJINI U BBITOJTHEHUS
TEXHOJIOTHYECKHUX PACYETOB

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurniuHa OTHOCHUTCS K o0s3aTenbHOM yactu Osoka b1: Monyne «Martematnueckue u ecre-

CTBCHHO-HAYYHBIC NUCHUIIJIMHBD.

Jucnunnuna 6a3upyercst Ha CIeAyIOIIeH, MPOHIeHHON TUCIUIUINHE:



- IMHEeHHas anredpa.
Hucnunnuna «MaTeMaTHYeCKU aHaJIu3» JIOTHYECKH CBS3aHa C MOCICAYIOMMMH JUCITUTIINHA-
MH:
B obazamenvroit uvacmu:
- husuka;
- (UBHKO-XUMHUUYECKHE OCHOBBI B TEXHOJOTHYECKUX MPOIIECCaXx;
- KOMIIBIOTEPHOE MOJIETUPOBAHUE U3IEIUI MPOMBIIUICHHOTO JU3aiiHA U FOBEIUPHBIX
YKpaIICHUH;
- CAIIP nns MH)XEHEPHOTO aHAIH3a U MPOU3BOJICTBA XYA0KECTBEHHO-TTPOMBINIICHHBIX
00BEKTOB.
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazoeamenbHbix OMHOUEHULL:
- UPOBBIC TEXHOJIOTHH B MPOU3BOJICTBE FOBETUPHBIX U3ICTUH.

3. CTpyKTypa U coep:KaHue TUCIHHIIMHBI

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

3.1. Buabl yueOHoii paboThl U TPY/10€MKOCTH

n/n Buna yueOHoii padoThI KOf;:iCTBO Cemectp 2
AyAUTOpPHBIE 3aHATHS 72 72
B Tom umce:
Jlexuun 18 18
1.
CemuHapcKue/MpakTHYECKUE 3aHATHS o4 o4
2 JlaGopaTopHbIe 3aHATHS - -
CamocrosiTesbHast padoTa 72 72
IIpoMeskyTOUHasI aTTECTALUSA
9K3aMEH C) C)
Hroro 144 144

3.2. TemaTnyecKHM IJIaH H3YyYCHUSI TUCHHUIIJIUHBI

Pazmemén B npmiioxenuu 1 k pabodeii mporpamme.
3.3. Conep:xaHue pa3aejioB AUCHUILIHHBI
BBenenue

[Ipenmer, 3amaun u conepxaHue OUCUUIUIMHBI. OCHOBHBIE ATaIlbl PA3BUTHUS TUCIUILIN-
Hbel. CTpYKTypa Kypca, ero MeCTO U pojib B MOATOTOBKE OakanaBpa, CBsI3b C IPYTHMH JTUCIUTLIH-
HaMH.



Paznen 1. Inddepennuanbruoe ucunciaenne GyHKIUNA OJHON MepeMeHHOI

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipenen yncaoBoi mocieaoBaTEIbHOCTA U €r0
coiictBa. @ynkuus. [loctpoenue rpaduxoB ¢pynkuuid. [Ipenen pynkiun. OCHOBHBIE TEOPEMBI
o npenenax ¢ynknuu. [lepBorit 1 BTOpoii 3aMevaTenbHbIe npeenbl. CpaBHEHHE OECKOHEYHO Ma-
JBIX U OECKOHEYHO OOJBIINX BEIUYMH. DKBUBAJICHTHBIE OECKOHEUHO MAJIbIC BETMYMHBI.

Tema 2. HenpepbIBHOCTh (QYHKIIMA B TOYKE M Ha MPOMEXKYTKE, TOUYKM paspbiBa (PyHK-
UM, UX KJIaccu(ukanus. ACUMITOTH rpaduka QyHKIMH, UX KIacCUPUKAIIHSL.

Tema 3. [IpousBoanas pyukmuu. ['eomerpruyeckuii 1 GU3NIECKUN CMBICT MPOU3BOTHOM.
[IpaBuna nuddepenupoBanus U GOpMyIIbl BEIYUCICHUS MPOU3BOAHBIX. Tabnuia mpou3BoIHBIX
OCHOBHBIX 3JI€eMEHTapHbIX (QYHKIUI. Beruucienrue nmpon3BoaHbIX QYHKIUH, 3aJaHHBIX pa3iny-
HBIM 00pazom.

Huddepenunan. IlpousBoausie U quddepeHnransp BRICIIUX TOpsakoB. [Ipubimxennsle
BBIYHCIICHHSI C TIOMOIIBIO T PEepeHITHAIIOB.

Tema 4. IIpaBuno Jlonurans. ®opmyna Teinopa. PackpbiTe HEONpeneIeHHOCTEN pa3-
JUYHOTO TUIA. PasznokeHHue OCHOBHBIX AJIeMEHTapHbIX (PyHKIui mo dopmyne Teimopa. Ilpu-
OJIMKEHHBIC BRIUMCIICHHS C TOMOIIBIO hopMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl AU dHEpEeHIINATEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (hyHK-
1M, 3KcTpeMyMbl Heo0XoauMble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAQIBHOTO 3KCTpe-
myma. MccrnenoBanne BoImyksiocT rpaduka ¢pyHknun. Touku nepernda rpaduka GyHKIuM.

OOmras cxema uccaenoBanus (GyHKIMU U TOCTpoeHus ee rpaduka. CBoiicTBa GyHKUINH,
HENpephIBHBIX Ha oTpe3ke. Haubosbiee u HanMeHblllee 3Ha4eHHs] PYHKIIMU HA OTPE3Ke.

Paznen 2. IudPepennuanbHoe ucuncjienne QyHKIU HECKOJIbKUX MePeMeHHbIX

Tema 1. OyHKIIMN HECKOJIBKHUX NMEPEMEHHBIX. JINHUU 1 TOBEPXHOCTU YPOBHA. YacTHBIE TPOU3-
BosHbIe. [Tonubnii quddepennnan. IIponsBoaHbIe CI0XHON (YHKIIMH HECKOIBKUX ITEpEeMEH-

HbIX. YacTHBIC Tpou3BOAHBIC U AU PepeHInanbl BICIUX nopsaakoB. Teopema [lIBapiia.

Tema 2. [IpousBognas no HanpasineHuto. I'panuent. KacarenpHas k kpuBoi. KacaTens-
Hasl TUIOCKOCTh M HOpMaJib K noBepxHocTu. Dopmyna Teitmopa. IkcTtpeMyM (pyHKITUH HECKOJIb-
KUX NepeMeHHbIX. HeoOXomumble 1 JOCTaTOUYHbIE YCIOBUS SKCTPEMyMa.

Paznen 3. UnTerpajibHoe MCYMCIEHHE

Tema 1. [lepBooOpasnas. Teopema cyuiecTBOBaHHs HeolpeneneHHoro uHrerpana. He-
OIpe/IeIEHHBbI MHTErpall U €ro cBOMCTBa. Tabinia MHTErpajgoB OT OCHOBHBIX JIEMEHTAPHBIX
¢yHkunii. MeTo 1 HeMoCPeICTBEHHOTO MHTET PUPOBAHUS.

MeTtozabl MHTErpUPOBaHMSL C NTOMOIIIBIO 3aMEHbI IEPEMEHHON, MOJBEAECHUEM 0/ 3HAK audde-
peHana. Metroa MHTErpUPOBAHHUS 10 YACTSIM.

WHTerpupoBaHue palMoOHANBHBIX Jpo0OeH, MHTErpUpOBaHME HEKOTOPBIX BHJIOB HPPALMOHAIb-
HBIX U TPUTOHOMETPUYECKUX (PYHKITHIL.

Tema 2. 3amauun, npuBOANIME K MOHATUIO OMpENEIeHHOTO HHTerpana. OnpeneneHHbII
WHTErpall, €ro CBOMCTBA. Y CIOBUS UHTErpUpyeMOCTH. VIHTerpasl ¢ nepeMEeHHbIM MPEIEIOM HH-
terpupoBanus. ®opmyna Heiotona — JleiitOnuma. 3amMeHa nepeMeHHON B ONPEISTICHHOM HHTE-
rpaie.

[TpunoxeHus onpeneseHHOrO0 MHTErpaja B T€OMETPUU M MEXaHHUKE (BBIYMCICHHE ILIO-
majei miockux Guryp, ATUHBI KPUBOH, 00BHEMOB.

Tema 3. HecoOCTBEeHHBIE MHTErPAJIBI IIEPBOTO M BTOPOTO pojia (1o 0€CKOHEYHOMY IpO-
MEXYTKY, OT HEOTpaHUYCHHBIX (PYHKIUN Ha KOHEUHOM IIPOMEXKYTKE), UX CBOICTBA.

Tema 4. 3agaun, npuBOIAIITNE K KPATHBIM HHTETpaIaM. JIBOWHON W TPOMHOW MHTETPAJIHI,
uX cBOMCTBA. IIpaBuia BEIYMCICHUS ABOMHBIX HHTETPAJIOB.



3.4. TemaTnka NpaKTHYECKHUX 3aHATHI MO JUCUUILINHE
«MareMaTnyecKuil aHAJIN3»

Ne Tema 3ansiTHSA

n/n

1 Pa3gen 1. Di1eMeHTBI MAaTEMATHYECKOI'0 AHAJIN3A.

HucnoBasa nocnenoBaTelbHOCTh. [Ipenen 4rcinoBoil MocaeI0BaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenenpHoro nepexona. ®yukmus. [Ipenen Gpynkmuu. Teopemsl o mpe-
nenax ¢yHkuuu. IlepBeiii U BTOpOil 3amMeyaTenbHbIe MPeJIebl.

2 CpaBHEeHHE OECKOHEYHO MAJIBIX M OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJIICHTHBIE OecC-
KOHEYHO MaJIbIe BETUYHHEI.

3 PackpbITHE HEolpe1eIeHHOCTEH pa3IuyHOro TUIa

4 HenpepsiBHOCTD PyHKITHH B TOUKE U HA TpoMekyTke. OTHOCTOpOHHUE TIpeaesbl. Touku
paspeiBa pynkuuu. [IpuMeps! pemenus 3anad

5 [TpousBoanas ¢yakuun. [IpaBuna nuddepenimpoBanus U GOpMyIbl BEIYUCICHHS MPO-
n3BoAHbIX. TexHuka quddepeHurpoBanus

6 HuddepennmpoBanne oOpaTHbIX GyHKINH, GYHKIIHNHA, 3aJaHHBIX HESIBHO, ITApaMeTprye-
CKH, Jlorapupmudeckoe 1udpepeHmpoBaHne

7 Huddepennman. I'eomerpuueckuit cmbicn nuddepennuana. [Ipoussognsie u mudde-
PEHITUANTBI BBICITUX TOPSAKOB. [IpuOmmkeHHbIe BRIYUCICHUS C TOMOIIBI0 TuddepeHIm-
aJIoB.

8 IIpaBuino Jlonurans. @opmyna Telnopa. PackpbiTue HEONPENEICHHOCTEH Pa3InYHOIO
Tumna. Pa3ioxeHuss OCHOBHBIX JIEMEHTApHBIX PyHKIHH 110 popMyse MakiopeHa.

9 [TpubnuxeHHbIE BEIYUCICHUS C TOMOIIBIO popmynsl Teitnopa.

10 | [TomHoe uccaenoBanue GyHKUUH U mocTpoeHue rpadpukos. [Ipumepsl

11 | IMomHOE MccnenoBanue GyHKIUNA U TOCTpoeHue rpadukoB. [IpumMeps! (Tpo10KeHHE)
CamocrosrtenbHas pabora Nel Ha ceMuHape o GYHKIUSM OJHON epEeMEHHOM

12 | Paznen 2. ®OyHKIUM HECKOJBbKHX TepeMeHHbIX. JIWHUM M TMOBEPXHOCTH YpPOBHS.
YacTtHble Tpou3BOAHbIE U AU(epeHIIrai MepBOro NopsaIKa.

13 | [Homssii muddepenmman. IlpousBoansie cnoxHou dyHKuuu. [IponsBoanas GhyHKIHH,
3a/laHHOM HesiBHO. YacTHBIE MPOU3BOAHbIE U MU depeHIINATbI BRICIIUX MOPSAIKOB. Teo-
pema [IBapiia.

14 | Ilpou3BoaHas 1o HanpasieHuo. ['pagueHT.

15 | OkcrpemyMm GyHKIMH HECKOJIBKHX MEpeMEHHBIX. HeoOXoaumbie U 1OCTaTOYHBIE YCIIO0-
BHUS DKCTPEMYMa.

16 | CamocTosiTensHas padoTa Ne 2 Ha cemMuHape Mo PYHKIMAM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3nen 3. UnTerpajibHoe HCUHCTEHHE
[TepBooOpasnas. HeonpeneneHHbIil HHTETpal U €ro CBOMCTBA. MeToj HeNmoCpeaCTBEeH-
HOTO MHTETPUPOBAHMUSI.

18 | UHTerpupoBanne ¢ MOMOIILIO 3aMEHBI MEPEMEHHOM, TOJBEICHUEM Mo 3HaK nudde-
peHmana. Metoq MHTErpUpOBaHMSI 110 YaCTAM

19 | UHTerpupoBanne pandoHAIBHBIX ApOOEH, HHTETPUPOBAHUE HEKOTOPHIX BHIOB MppaIlH-
OHAJIBHBIX (YHKIMN

20 | MHTErpHpOBaHEe TPUTOHOMETPUICCKUX (hYHKITHA.

21 | Boluucnenue ompeneneHHbIX MHTErpaioB no ¢opmyne Heiorona-JleitOnumna. 3amena
NEPEMEHHOM ¥ HHTErpUPOBAaHUE IO YACTSIM B ONPEJCICHHOM HHTETpaJe.

22 | [IpunoxxeHust OnpeeeHHOTO MHTErpaia B FTeOMETPUU M MEXaHHUKe (BBIUYMCIICHHE IIJIO-

aIei MIoCKux (Uryp, JJIUHBI KPUBOK ).
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[prnoskeHHs: ONpeeIeHHOro HHTErpajia B TEOMETPUU U MEXaHHUKe (BBIYUCICHUE 00be-
MOB, TUIOIIAJICH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POJa, UX BHIYMCIICHHE.

25 | 3agauu, MPUBOASINKE K KPaTHBIM WHTETpaliaM. BrrunciieHrne TBONHBIX HHTErPAIoB CBe-
JICHHEM K TIOBTOPHBIM. 3a/1a4i Ha H3MECHEHHUE TIOPSIIKa MHTETPUPOBAHUS B TBOMHOM HH-
Terpaie

26 | 'eomerpuueckue M QU3NYECKHUE MPHIIOKEHHS KPATHBIX WHTETPAIOB, IPUMEPHI BBIYHC-
JICHUA.

27 | KoHTponbHOE TeCTUPOBAHUE TIO KYPCY.

4. Y4yeOHO-MeTOAUYecKOe U HH(opMaLIMOHHOE o0ecieueHne
4.1. HopmartuBHble 10kyMeHTBbI 1 'OCThI
1. ®T'OC 29.03.04. TexHomorus XyJa0KecTBeHHOW 00paboTkn matepuanoB 26.11.2020 N 1456

2021.

AxafgeMu4ecKkuid ydeOHBIN TUTaH MO HampapiieHHI0 moarotoBku: 29.03.04 TexHomorus xy-
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AxaneMuyeckuii yuyeOHBIM TUTaH 1Mo HampasieHHuto noarotoBku: 29.03.04 Texnomnorus xy-
JIO’)KECTBEHHOM 00paboTku mMatepuanioB. [Ipoduns: «Pa3paboTka U MpOU3BOJICTBO H3ICITHI
IPOMBIIIJICHHOTO Tu3aiiHa». @opma o0ydeHus — 3aounas. 2023.

Marpuiia KOMIIETeHIIMN N0 HampaBiaeHuio noaroToBku 29.03.04 TexHomorus Xyma0KeCTBEH-
HOU 00paboTku MaTepuanoB. IIpoduins: «XymoxkecTBEeHHOE MPOEKTUPOBAHUE M LU(PPOBBIC
TEXHOJIOTHH B IOBEIMPHOM MPOU3BOACTBEY. DPopMa 00ydeHus — ounast. 2023.

Martpuna KOMIETeHIUI 110 HanpaBieHUIo MoAroToBkH 29.03.04 TexHonorus Xya0xKecTBEH-
HOHl 00paboTku MarepuanoB. [Ipoduns: «Pa3paboTka U MPOU3BOACTBO M3AEIUN TPOMBIIII-
JeHHOTro au3aitHa». @opma oOyueHus — ounas. 2023.

Vka3 IIpesunenta Poccuiickoir @enepannu ot 01.12.2016 Ne 642 «Ctpaterum Hay4dHO-
TEXHOJIOTHYeCKOro pa3sutus Poccuiickoin denepannm.

[Ipuka3z MunuctepctBa oOpazoBanusi U Hayku Poccmiickoit ®@enepanun ot 23.08.2017 Ne
816 «O6 yrBepxxnenuu Ilopsiaka mpUMEHEHHsT OpraHU3alMsIMHU, OCYIIECTBISIOUIMMUA 0Opa-
30BaTENbHYIO JESITENbHOCTb, NEKTPOHHOIO OOYyYeHHUs, AUCTAHLMOHHBIX 0Opa30BaTEIbHbBIX
TEXHOJIOTUH MPH pean3ai 00pa30BaTEbHBIX MPOrPaAMM».

4.2. OcHOBHas JuTepaTypa

@uxrtenronsl] .M. OcHOBBI MaTEMATHUECKOTO aHANIN3a: YIeOHUK IS BY30B, 15-¢ u3n.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

duxterronsl] .M. OCHOBBI MAaTEMAaTHYECKOTO aHAIKM3a: YI€OHUK I BY30B, 14-¢ u3.,
ctrep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. KpaTkuii kypc Mmaremarudeckoro ananuza. T.1. Jluddepennuansaoe u uH-
TerpajibHO€ UCUUCIEHHs (DYHKIMIA OJHON mepeMeHHOU. Psnpl: YueOHuk [DeKTpoHHBIN pe-
cypc]: yue0. - DnekTpoH. aaH. - MockBa: @usmariurt, 2015. - 444 ¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHna.]

4.3. JlonmoJHUTebHAs JUTepaTypa

[TuckynoB H. C. quddepennunanpHoe u HHTETpATbHOE UCYUCICHUS I BTY30B. B 2-X TO-
max. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.



2. 3y6koB B.I'., JIsxoBckuii B.A., MapteiHenko A.W., MunocueB B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH NIl TEXHUYECKUX BBICIIMX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Kparkuit xypc BbICIICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: yded. - DJIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa.]

4. Bbyrpos f.C., Hukonsckuii C.M. Bricmias maremaTrka: yd4eOHUK JJIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanbHoe ncuncienue GyHKIMNA OAHON M HECKOIBKUX MEePEeMEHHBIX. TeopHs most: Me-
TOAMYECKUE YKa3aHUs M 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.

6. Marematudeckuii ananu3. Teopust npenenoB u auddepeHnnanTbHOe HCUUCIEHNE: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOIMYECKUE YKAa3aHUs U BapUaHTHl pacueTHO-Tpaduueckux pador //
bonynos M.A., boponuna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. JaexTpoHHBIE 00pa3oBaTeIbHbIE PecypChl

[TpoBeneHue 3aHATHIA U aTTECTAIMA BO3MOXKHO B IUCTAHIIMOHHOM (OopMaTe ¢ IPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTtemaTrkay 3JIEKTPOHHBIX 00paszoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnmenam
POTPAMMBI:.

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

HHuTerpaabHOE HCUHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GYHKIMA OJTHOW TEpeMEHHOU

Juddepennmansaoe ucunciae- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIMI HECKOIBKUX ITe-
PEMEHHBIX

JlomonuutenbHbIe TIaBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YCCKOI'0 aHaJInu3a

Pazpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[opsimok npoBesieHus paboT B TUCTAHIMOHHOM (pOpMAaTe yCTAaHABIUBACTCS OT/AEIbHBIMH PacIIo-
PSOKEHUSIMH TIPOPEKTOPA 10 yueOHOM padoTe U/ Wi IEHTPOM y4eOHO-METOAUIECKOM pabOTHI.

Kaxnprit cryneHT oOecrieueH WHAMBUAYaIbHBIM HEOTPAHUUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU

OnOIMOTEKE MOCKOBCKOT'O IIOJIUTEXA

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

HNHTepHeT-pecypchl BKIIOYAIOT Y9€OHO-METOIUUECKUE MaTepUalibl B JICKTPOHHOM BHJIE, TIPE/I-

CTaBJICHHBIEC Ha caiiTe mospolytech.ru B paznene: «L{eHTp MaTeMaTHUeCKOro 00pa3oBaHUs»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(OPMAITMOHHBIC MaTepHAIbl ITPEICTABICHBI Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuennr pecypcoB MHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «MHTepHeT» Il ocBOe-

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



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

4.5. J/InueH3u0HHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe

odecreueHue

Ne| HaumenoBanue | Paszpabotumk [1O0 | Hoctynuocts (u- | Ccbuika Ha Enunblii peectp
(mpaBooOana- LIEH3MOHHOE, CBO- | POCCUHCKHUX IIPOTpaMM JUIst
TeJb) 00/1HO pacmpo- OBM u B/ (npu Hanmu4un)
CTpaHsIeMOe)
1 |Astra Linux | OO0 JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe TPpo(ecCHOHATbHBbIE 0a3bI JaHHBIX M HH(OPMAIIMOHHBIE CIIPa-
BOYHBbIE CHCTEMbI

Ilepeuens pecypcoB cetn UHTepHeT, 1OCTYNHBIX 1JIs1 OCBOCHHUS IMCHMIIJIMHbI:

HauMenoBanue

Ccbuika Ha pecypc JoctynHocTh

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI

Stack Overflow

HoctynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HUU

https://stackoverflow.co
m/

Nudopmanmonnsie pecypesl Cetn
Koncynprantlimtoc

http:// www.consultant.ru | JoctymHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JapTOB BBICHIETO 00pa30BaHUS

http://www.fgosvo.ru. JlocTymHO

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetr UH-
TepHeT 0e3 orpaHuye-

HHI
IPR Books https://www.iprbookshop | doctymHa B cetr UH-
ru/ TepHeT Oe3 orpaHuye-
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

HUU

IIpodeccuonanbublie 6a3b1 JAHHBIX

basa naHHBIX HAY4HOM AJIEKTPOH- http://www.elibrary.ru JocTymnHo
HOW 6UONIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJuTeMaTHIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpHuieckas (Oubiromerpu-
yeckas) 0a3za JJaHHBIX

5. MaTepuaJIbHO-TEXHUYECKOE o0ecnevyeHne TN CIUNINHBI

MarepunanbHo — TeXHHYECKast 0a3a yHUBEpCUTETa 00eCTIeunBaeT MPOBEICHNE BCEX BUIOB
3aHATUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
IPOTHBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «MaremaTtuka» He pacroiaraeT COOCTBEHHBIM ayAMTOPHBIM (OHIOM U HC-
MOJIB3YET YUeOHBIC ayAUTOPUH U3 00111ero GOH/1a YHUBEPCUTETA.

[Ipu HEOOXOOUMOCTH 7Sl IPOBEIECHUSI MHTEPAKTHBHBIX NMPAKTHUECKUX 3aHATUN HCIOJb-
3yIOTCS] KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToguyeckue peKoOMeHAAlNHU

6.1. Meroanueckue peKoMeHIAIUM ISl PenoaaBaTesis
10 OPraHu3anuu o0y4eHus

[Ipexne Bcero, cieayer oOpaTUTh BHUMAHHE CTYJIEHTOB Ha TO, YTO NMPAKTUYECKU BECh
M3y4aeMbIii UMU MaTepuaj He TpeOyeT KaKOW-TH00 CIeHaIbHON (IOTOJIHUTEIBLHOM) TOATOTOB-
KA U BIIOJIHE MOXKET OBITh YCIIEIIHO M3Y4YEH, €CIHM CTYAEHTHI OyayT Mocemarb 3aHSATHs, CBOE-
BPEMEHHO BBIMIOJIHATH JOMAIIHUE 3aJaHUSl U TO0JIb30BaThCs (MPU HEOOXOJUMOCTH) CHUCTEMOM
IUTAHOBBIX KOHCYJIbTAllMM B TEUEHHE KaXI0Tr0 ceMecTpa. Bomienmme B Kypc MaTaHaiau3a pasze-
JIBL SIBJISIFOTCSI KJIACCUYECKUMH, B TO € BpeMsl OHM MPAKTHUUECKU OPUEHTUPOBAHBI, TaK KaK UMe-
10T IIUPOKOE PACIPOCTPAHEHUE JUIsl PELIEHMS Pa3HOIO poJia 3a/1a4 BHYTPU CaMOM MaTeMaTHKU U
MPUKIAIHBIX 3a7a4d. MIX ocBoeHHEe MOMOXKET CTyJeHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO U
SICHO CTPOUTH YCTHYIO U NMHUCBMEHHYIO Peub, YCIIEUIHO IPUMEHATh HAKOIJICHHbIC 3HAHUS B IIPO-
(dheccnoHaTBHOM IeATETLHOCTH.

Heo6xoauMo ¢ caMoro Hauana 3aHsITHH PEKOMEHIO0BATh CTYACHTAM OCHOBHYIO M JIOTIOJ-
HUTEJIbHYIO JIUTEPaATypy, a B KOHIIE CEMECTpPa J1aTh CIIMCOK BOIPOCOB JJISl TOATOTOBKU K K3aMe-
HY.

Ha nepBom 3aHsATHN IO JUCIHUIUIMHE CIIEAYyeT 0053aTeIbHO NMPOUH(DOPMHUPOBATH CTYIECH-
TOB O BHJIE M (hopMax TEKyIIeH U MPOMEXYTOUYHON aTTecTalui Mo AUCHUILTMHE, CPOKAX UX MPO-
BEJICHUSI, YCIIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTeCTallly, MPUMEHSIEMbIX BUaX MTPOMEXKY-
TOYHOT'O KOHTPOJIS.

W3noxxeHrne TeopeTHUeCcKOro Marepuaia JOKHO COMPOBOXKAATHCS WIUTIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH PENoaBaTeIeM TaK, YTOObI TEXHUUYECKUE TPYAHOCTU U
BBIKJIQ/IKH [P PEIIEHUH 33/1a4d HE OTBJIEKAJIU OT IVIABHOT'O: OCMBICIIEHUS UAEU U CYTH MpHUMe-
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http://www.elibrary.ru/
http://webofscience.com/

HsieMbIX MeToA0B. Cienyer Bcerja yka3blBaTh IPUMEPHI IPAKTUYECKOIO IIPUMEHEHUSI pacCMOT-
PEHHBIX Ha 3aHATHUIX YpaBHEHUN U GopMyII.

[TpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHMU30BaHBI IIPENOaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI HAa MEPUOJUYECKOE BHITIOJHEHHE CTYyACHTaMU HEOOJbIIONH caMOCTOsI-
TEJILHOM padOoThI B ayJUTOPHUHU ISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepuaa.

[IpenogaBaTens, BeAYHIMI MpaKTUYECKHE 3aHSATHS, OJHKEH COIJIacoBbIBaTh Yy4eOHO-
TEMaTUYECKHU TUIaH 3aHATHHA C IEKTOPOM, HCIIONIb30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

[IpenomaBatento cienyeT J0OMBATHCS CUCTEMATHUYECKON HEMPEPBHIBHOW PaOOTHI CTYICH-
TOB B TEUEHHE CEMECTpPa, HEOOXOANMO BBISBIATH CUIIBHBIX CTYIEHTOB U MPHUBJIEKATh UX K HAyY-
HOM paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHAZaX U KOHKypcax.

CTyzneHT [OJKEH OLyllaTh 3aMHTEPECOBAHHOCTD MPENOIABaTENsl B JOCTUKEHUM KOHE-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYAIOUIUMUCS MPOUYHBIX 3HAHUM, YMEHMH U BiaJeHUs
HaKOIJICHHOM nH(popMaIMei s peleHus 3a1a4 B po(peCCUOHATBbHON AeATEIIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJOTHHU

[IpoBeneHue 3aHATHI U aTTECTAIIUI BOSMOXKHO B JMCTAHIIMOHHOM (popmarte ¢ MpUMEHEHHEM CH-
CTeMbI JUCTaHIHOHHOr0 00yueHus yuuBepcurera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadeapoi «MareMmaTnka 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasznmenam
nporpammsl (cMm. 11. 4.4).

[MTopsimok mpoBeaeHus paboT B TUCTAaHIMOHHOM (hOpMaTe yCTaHABINBACTCS OTACIHHBIMU
pacropsHKeHUSMU MTPOPEKTOpa Mo yueOHOH padoTe W/WiM LEHTPOM y4eOHO-METOIUYECKOi pa-
OOTHI.

6.2. MeToauyeckue yKazaHus sl 00y4aIOIIMXCS 10 0CBOEHHIO

JUCIHHUITNHBI

Paznen 1: nuddepenunanbHoe ncuuciaeHue GyHKuui 01HOM NepeMeHHOM

[Tpu n3yuenun nuddepeHnumanbHOro ucYUCIeHus GYHKIIUA OJTHON MepeMeHHOo 00paT-
T€ BHUMaHME Ha MOHATHE Mpeaena QyHKIMN B TOYKE U METObI ero Beruncienus. [Ipenen — on-
HO U3 OCHOBHBIX MOHSTUN MaTeMaTudeckoro aHanuza. [lpu BeluucieHHu mnpenenoB (GyHKUUU

0 o
HaJ0, MPEKAEC BCEro, BBUICHUTH XapaKTEep HEONPEACICHHOCTH | —, —, 00, 00 —00,1"
o0
YtoObl OBIaIeTh TEXHUKOM pelleHus 3a7ad Ha BbIUMCIICHUE TIPEesIoB, HaJl0 3HATh JIBa 3aMeva-
TENBHBIX TpeJelia, TaOIUIly SKBUBAJICHTHBIX OECKOHEYHO MaiblX, mpaBuio Jlomurans, pa3nnd-
HBIE MIPUEMBbI PACKPBITHUSI HEOMPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUAA (PYHKIHUU U PEUIUTH J10-
CTaTOYHO OOJIBIIOE KOJIUYECTBO 3a/1a4.

[Ipn w3ydeHun TeM, MOCBAIMICHHBIX MPOM3BOAHOW W nuddepeHnuany QyHKIUU, HAIO
OCMBICIIMTh MX T'€OMETPUYECKUN CMBICI, MOHMMATh pa3inuue Mexnay HumH (auddepenuuman -
9TO TJIaBHAS JIMHEHHAs 4acTh npupamieHus GyHkiun). TBepao 3HaTh (Kak TaOJIUIy YMHOKCHHS)
dopmynbl 1uddepeHIrpoBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH U mpaBwia auddepeHim-
poBaHus (Bce, KOHEUYHO, HO 0COOEHHO NPaBmIIO AU GepeHIUPOBAHUS CIOKHON (DYHKIIHH).

OOparure BHUMaHKE TaKke Ha 0coO0eHHOCTH U depeHunpoBaHms GyHKIUH, 3a1aHHBIX
B HESIBHOW (popMe, TapaMeTpUUIeCKH, Ha prueM JorapudmMudeckoro nuddepeHIupoBaHms.

Crenyer 4eTKO 3HAaTh U YMETh MPUMEHSTH aJlTOPUTM UCCIEAOBAaHMS (QYHKIIMNA U TIOCTPO-
eHus rpaduKoB: ONpeIeIeHuEe TOYEeK pa3phiBa (M UX Kiaccu(HKaINIO), aCUMITOT rpaduka (Bep-
TUKaJIbHOM, HAKJIOHHOW, TOPU30HTAIILHOMN ), HEOOXOAMMBIE U TOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH (QYHKIMH, CYIIECTBOBAHUS JIOKAJIHHOTO 3KCTPEMYyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHY-
TOCTU (PYHKLIMHU U TOYEK Ieperuda.

Paznen 2: nuddepennnanbHoe nucuucjienne GyHKIM HECKOJIbKUX NepeMeHHbIX
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[Ipu m3ydeHun maHHOTO pasneia oOpaTWTe BHHUMAaHWE HA TO, YTO (QYHKIUS JIBYX Iepe-
MEHHBIX MMEET HaIJIAHBI F€OMETPHUUYECKU CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPO-
CTpaHCTBE

Hano ocMbICIuTh MOHSATHS YaCTHBIX IMPOU3BOJHBIX U MOJHOrO nuddepenuana u oco-
OCHHOCTh MX BBIYHMCIICHUS, OBIQ/ICTh TEXHUKOW BBIYUCIICHHS MPOU3BOJHBIX OT CIOKHOU (yHK-
UM HECKOJbKUX MepeMeHHbIX. Crenyer oOpaTuTh BHUMaHHE Ha TO, 4TO Uil (DYHKUIUU

L= Z(X, y) CMEILaHHBIE YaCTHBIE MPOM3BOJHBIE BTOPOrO IOPsAAKA PaBHBI MEXIY COOOIi:

2 2

07z = 07z (reopema IlIBapia), To ecThb MOpsAAOK AuddHepeHITMPOBAHUS HE UMEET 3HAUCHHUS.
OXoy  Oyox

Jnst QyHKIIUM HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (DYHKIUH B MPOU3BOIb-
HOM HaIpaBJICHUU XapaKTEPU3YeTCsl MPOU3BOIHON 1O HAMPABJICHUIO, a HAHOOJbIIas CKOPOCTh
u3MeHeHHs QyHKIMU Oy/eT B HAaIlpaBJICHUH BEKTOpA IPaIUeHTA.

Crnenyer oOpaTuTh B 3TOW TeME BHHMAaHHE Ha HEOOXOIUMOE M JIOCTATOYHOE YCIOBHS
CYIIECTBOBaHMS HKCTpeMyMa (PYHKIIUU HECKOIBKHX MEPEMEHHBIX.

Pa3nen 3: mHTErpajibHOE HCUHCICHHE

B uHTErpansHOM MCYHCICHHH pemiaeTcs 3a7ada, 0OpaTHOW TOHM, KOTopas paccMaTpHhBa-
nach B qudepeHInaTbHOM UCYUCIICHUN: HEOOXOANMO HAUTH JUIsl JaHHOW ()YHKITUU f (X) Ta-

KyI0 (YHKIIHIO, IPOU3BOIHAS OT KOTOPOW ObL1a OBl paBHA 3a1aHHON. IHTErpupoBanue (yHKIIHiA
— JIOCTaTOYHO CJIOXHBINA paz/ien MaTeMaTUKH, OBJIAJIETh KOTOPBIM MOYKHO TOJIBKO, €CJIM CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO MHTETPAJIOB PA3HOTO THIIA.

Hazno tBepao 3HaTh TaOIMIly HHTETPATIOB OT OCHOBHBIX 3JI€MEHTApPHBIX (YHKIUI, OCHOB-
HbIE METOJIbl MHTETPUPOBAaHUS (3aMeHa MEepeMEHHOH, MOJABEJCHNE MO 3HaK TuddepeHmaia,
MHTETPUPOBAHUE IO YAaCTSAM, NMPUEMBbl BBIYUCICHUS HUHTETPAJIOB OT PAallMOHAIBHBIX IpoOei, oT
pa3HOrO THUIA TPUTOHOMETPUIECKUX (PYHKITUH).

Hago ocMbICIuTh €IMHCTBO MOJAXO0JA K MOCTPOCHUIO OMPEIENIEHHBIX, KPAaTHBIX, KPHUBO-
JMHEWHBIX, TOBEPXHOCTHBIX WHTETPAJOB — IOCTPOCHHE HEKOTOPOW HMHTErpalibHOW CYyMMBI H
MpeaeIbHbINA TEPEXO/I.

3HaTh T€OMETPUUECKUI CMBICI U OCHOBHYIO (DOpPMYJTy BBIYMCIICHUS ONPEAEICHHBIX WH-
terpasioB — ¢opmyny Hpiorona — JleliOnuna, reomerpudyeckue U (puU3WUECKHE MPUITOKECHHS
OTIPENIEeNICHHBIX M KPaTHBIX MHTETPajioB, YMETh HAXOIUTh IUIOUIA[b IUIOCKONH (UTYpHI, IJIUHY
KpHUBOi1, 00bE€M U IIOIIA/b TOBEPXHOCTH TEJ BPALICHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIIOYAET
pasnens:

1. MeTtoapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB O0YUCHHSI.
2. lllxana v KpUTEpUN OIIECHUBAHMS PE3yIbTATOB OOYUCHHUSI.
3. OueHOYHBIE CPELCTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexyTouyHasi aTTeCTaIHU.
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Ilpunoscenue 1

TemaTHyeckuil IJIaH TUCHUILVIMHBI «MaTeMaTHYeCKUI aHAJIN3» 10 HANPABJICHHUIO NOATOTOBKHU
29.03.04 «TexHo10rus Xy/10:KeCTBEHHOH 00pad0TKH MaTepuaIoB»
[Tpodunu
«XyHa0KeCTBEHHOE NNPOEKTHPOBaHKME U HM(PPOBbIE TEXHOJIOTUH
B IOBEJIUPHOM NIPOU3BOCTBE»
«Pa3padoTka u NPpOU3BOACTBO M3/1e/IUil MPOMBILVICHHOI0 IM3aiiHa)

(bakanaBp)
Ounas popma oOydeHust
I'ox HabGopa 2023/2024
Buabl yueOHoi padoThl,
Ne o = & | BKIIOYAs CAMOCTOSTEILHYIO Bujibt camocTosiTeNILHOM PaboThl | @opyppr at-
0 Pasten § qi § padoTy CTYy1€HTOB, CTy/IeHTOB TeCTaluHu
=
n/n 3 T é U TPYA0EMKOCTh B 4acax
J | I/C | JIag | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p ) 3
Bropoii cemecTp
Paznen 1. {udpepenuunanbnoe
ucymucjieHue GyHKuuii OAHOM me-
peMeHHOM. YucnoBas nociuenoBa-
1.1 2 1 2 2 4 +

TeNIbHOCTH. [Ipeaen uncioBoii no-
CIICIOBAaTEILHOCTH M €TI0 CBOMCTBA.
[IpaBuna npenenpHOTo Mepexoa.
Oynkuus. [Ipenen pynxmun. Teo-
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peMslI o Tipeenax GyHKIIHH.
Boiaaua saxauuii PI'P Ne 1 no
MAaTEeMAaTHYeCKOMY aHAJIHU3Y.

1.2

IlepBblii 1 BTOpPOM 3aMedaTesIbHbIE
npenensl. beckoHeyHO Manble H
OECKOHEYHO OOJbIINE BEITUYUHBIL.
OKBUBaJCHTHbIE OECKOHEYHO Ma-
Jble BETUYMHBI. PackpbiTue He-
OIIPENIEICHHOCTEN pa3HOro THIIA.

1.3

HenpepsIBHOCTh (YHKITUH B TOYKE
U Ha npoMexyTtke. OIHOCTOpPOHHME
npenensl. Touku paspeiBa (PyHK-
IIUU, UX KJIacCU(UKaIusl.

1.4

[IpousBonnas ¢yukuuu. I'eomer-
pUYECKUA U MEXAHUYECKUH CMBICI
npou3BogHoi. [lpaBmia mudde-
pEHIMPOBaHUS U (POPMYIIBI BBIYHC-
JeHUs  TPOM3BOMHBIX.  Tabimma
NIPOM3BOJHBIX OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKUIUA. TexHuka maud-
dbepeHIupoBaHUs

1.5

Hudbdepennman. I[IpousBogubie u
muddepeHmansl  BBICIIMX  TOPSI-
KoB. [IpuONmKeHHbIC BBIYUCICHHUS
¢ oMol nuddepeHImanos.

1.6

IIpaBuno  Jlomuransa.  @opmyna
Teimopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTapHBIX (QYHKUUH 10 (op-
myne Teitmopa. IlpuGnuxennsle
BBIUHUCIICHUS C TIOMOLIBIO (POPMYJIBI
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Telnopa.

1.7

OcHoBHBIE TeopeMbl U epeHIu-
aIbHOTO MCYHUCICHUS. MOHOTOH-
HOCTb (DyHKUHMH, dKCTpeMyMmbl. He-
00XOMMBbIE U JOCTATOYHBIE YCIIO-
BUS MOHOTOHHOCTH, JIOKaJbHOTO
sKkcTpemyma. HMccienoBaHue BbI-
nykioctu rpaduka Gynkmuu. Tou-
KU mieperuoa.

1.8

O06mmas cxema HCCJIEIOBAHUS
(GYHKLIMU M TIOCTpOCHHUS ee Tpadu-
ka. CoiicTBa (hyHKIIHI, HETIPEPHIB-
HBIX Ha oTpe3ke. HaumbGonbmiee u
HauMeHbIllee 3HauYeHus! GyHKIMU Ha
OTpE3KE.

CamocrosiTesibHast padora Nel Ha
ceMHHape Mo (PYHKIUAM OJHOH
nepeMeHHOol

1.9

Pa3znen 2. @yHKIHMS HECKOJIbKHX
nepemeHHbIx. Ilpenen u Hempe-
prIBHOCTE. OCHOBHBIE CBOICTBA He-
npepbiBHBIX  (yHKIMK. YacTHbIC
npousBoaHble. [lonubii tuddepen-
nuai.

Boizaua 3amanuii PP Ne 2 mo
GyHKUMAM  HECKOJBLKHX _Iepe-
MEHHBIX

1.10

[IpousBoaHbIE CIOXHOW (QYHKIIUU
HECKOJIbKUX TepeMeHHBIX. YacTHbIe
npou3BOAHbIE W AU EepeHITHATBI
BBICIIIUX MOPSIKOB. Teopema

10
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[IIBapua. IIponsBonHas no Hampas-
nenuto. ['panueHt.

1.11

OKcTpeMyM (DYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoqumbie u n1o-
CTAaTOYHLBIC YCJIIOBUA SKCTPEMYMaA.
CamocrosiTesibHast padoTa Ne2 Ha
ceMHHape 10 (PYHKIUAM He-
CKOJIBKHX IepeMeHHBIX

11

1.12

Paznen 3. UnTerpajibHoe ucUHC-
JIeHHe

[TepBooOpasnas. HeompeneneHHbIi
WHTETpaJl U ero cBoicrea. Tabnuia
I/IHTGI‘paJIOB OT OCHOBHBIX J3JICMCH-
TapHbIX (QyHKIUMHA. MeTon Hemo-
CPEICTBEHHOI'0 UHTETPUPOBAHHUSL.
Boigaua 3aganuii PI'P. Ne 3 mo
HHTErpaabLHOMY HCYHCICHUIO

12

1.13

NHTerpupoBanue ¢ MOMOIIBIO 3a-
MCHBI HepeMeHHOﬁ, IIOABCACHUEM
noa 3Hak auddepeHmana. Meroa
HWHTCIPUPOBAHUA 11O HaCTAM

13

1.14

WuTerpupoBanue  panvoHaNIbHbBIX
npoOeil MHTErpupOBaHUE HEKOTO-
pPBIX BHJIOB HUPPALUOHATIBHBIX U
TPUTOHOMETPUUECKUX (YHKIIHIA.

14

1.15

3ajauu, NPUBOJALIME K TIOHATHIO
onpezaeneHHoro uHrerpana. CBoi-
CTBa ONPEAEICHHOI0 HHTErpaja.
®opmyna HeroTona-JleitOnuma. 3a-
MEHa NEPEMEHHON M MHTErpupoBa-
HUE II0 4YacTsAM B OIPEAEICHHOM
UHTErpase

15
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1.16

[IpmioskeHnss ONpPEAEICHHOTO WH-
Terpaja B T€OMETPUU M MEXaHHKE
(BBIUMCIICHHE TUTOMIAAeH IUIOCKHX
buryp, AIMHBI KpHUBOH, OOBEMOB,
TJIOIAJIEH TTOBEPXHOCTH ).

16

1.17

HecoGcTBeHHbBIE HHTETPAJIBI MIEPBO-
0 ¥ BTOPOTO POJia, UX CBOMCTBA.

17

1.18

3ama4yy, NPUBOASAIINAE K KpPaTHBIM
UHTErpajaM. /[BOMHONH M TPOMHOU
WHTErpajbl, UX CBOWCTBa. Bprumc-
JIEHWE JBOMHBIX MHTErPajoB CBEJE-
HUEM K HOBTOpHBIM. ['eomerpnye-
CKMe W (U3NYECKHUE TPHUIIOKCHUS
KpPaTHBIX UHTEIPAJIOB
KoHTpoJ/ibHOE TecTHpOBaHHUe

18

®opma aTTecTAllMU

19-21

Bcero yacoB mo jucuMnJInHe

18

54

72

PI'P

cam.
pao.
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Ilpunoswcenue 2

®OHJA ONEHOYHBIX CPEACTB
O AMCIUITIVIMHE

«MaTteMaTHYECKHUN aHAJIN3)»

Hampasnenue noarotosku: 29.03.04 «TexHOIOTHS XyA0KECTBEHHOM 00pab0OTKH MaTepUaJIOB.
[Ipopumu: «XynoKeCTBEHHOE MPOESKTUPOBAHUE U IU(PPOBBIE TEXHOJIOTUU B IOBEITUPHOM IPOU3-
BOZICTBE». «Pa3paboTka v MPOM3BOJCTBO U3EITHI MPOMBIIIICHHOTO JTU3aiiHAY.

®dopma 00yueHus: OUHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISA ¥ OLleHMBAHUS Pe3yJIbTATOB 00yUeHHU s

JUJ11 KOHTPOJIsl YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUSI JUCLIUIUIMHBI HACTOSIILEN TIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIOINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCreBaeMOCTH (TEKYLIUI KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTalus (3K3aMEH).

2. lllkajia 1 KpUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00yUYeHHsI
®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH

[IpomexyTouHas arrecTanus o0y4yaroumxcs B popMe 3K3aMeHa MPOBOAMUTCA MO pe3yibTa-
TaM BBITOJIHEHHSI BCEX BUJIOB Y4eOHON pabOThI, MPEAyCMOTPEHHBIX y4€OHBIM IIAHOM O JaHHOM
JTUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJbTaThl TEKYIIET0 KOHTPOJIS YCIEeBAEMOCTH B T€UCHHE
cemectpa. OleHKa CTENeHN JOCTUKEHNS 00y4aloIUMHUCA MIJIAHUPYEMbIX PE3yJIbTaTOB 00yUEHUSs 110
JTUCIUIUIMHE MPOBOJUTCS MpEnoiaBaTeieM, BEAYIIUM 3aHATHS M0 JUCLUILUIMHE METOA0M 3KCIepT-
HOM oueHkH. [To uToram mpoMexyTouHo# aTTecTaluy MO AUCHUUIUIMHE BBICTABIISETCS OL[EHKA «OT-
JUYHOY, «XOPOIIO», «YAOBIECTBOPUTEIHHO» UITU «HEYIOBIETBOPUTEIBHO.

MIxaJja oneHUBaAHUA Onucanune

BrimonHensl Bce 00si3aTeibHbIE YCJIOBHUSI MOATOTOBKHU CTY-
JeHTAa K NPOMEKYTOYHOH AaTTeCTallMH, TPEIyCMOTPEHHBIC
nporpaMMoi quciUIUIMHbEL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHWH, YMCHUH, HABBIKOB ITOKA3aTEIIsIM, IPUBEICHHBIM B
OTan4HO TabnuIaxX, OMepupyeT MPHUOOPETEHHBIMHU 3HAHUSMHU, YMECHUSIMH,
HaBBIKAMH, MPUMEHSET UX B CUTYAIMSIX MOBBIIIEHHON CIIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JOITYIICHBI HE3HAYUTEIBHBIC OIITHO-
KW, HETOYHOCTH, 3aTPYJHCHHUS MPU NIEPEHOCE 3HAHUN U YMCHUUN
Ha HOBBIC, HCCTAHIAPTHBIC 3a/1a1H.
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Xopoo

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JEeHTAa K MPOMEKYTOYHOH aTTecTalluH, NPEIyCMOTPEHHBIE
nporpaMMoil TucHUIUIMHBL. CTYIEHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIaxX, OMEPUPYET MPHUOOPETEHHBIMUA 3HAHUSMHU, YMECHHSIMH,
HaBbIKaMH. B TO ’xe BpeMs INpu OTBETE JOMYCKAaeT Hecylle-
CTBEHHBIE NOTPEIIHOCTH, 33Jladyd PEIIAaeT C Helo4YeTaMH, He
BIIUSIOUIMMH Ha OOLIUI X0/ pelIeHusl.

VY 10BIIE€TBOPUTENIHHO

BrimonHeHsl Bce 00si3aTeIbHbIE YCJIOBHUSI MOATOTOBKH CTY-
JeHTAa K NPOMEKYTOYHOH AaTTeCTallMH, TPEIyCMOTPEHHBIC
nporpaMMoit TUCIUIUIMHBL. CTYIEHT HEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEICHHBIM B
TabIIMIaxX, OMEePUPyeT MPHOOPETEHHBIMUA 3HAHUSMHU, YMECHHSIMH,
HaBbIKaMU. Ho moka3biBaeT HernmyOOKHe 3HAHUS, TIPU OTBETE HE
JOMYCKaeT TpyObIX OIMMOOK WM MPOTUBOPEUYUH, ONHAKO B
(GbOpMyITUPOBAaHUN OTBETa OTCYTCTBYET IOJIKHASI CBSI3b MEXKIY
aHAJTM30M, apryMEHTAIlUeH U BBIBOJIAaMH, B PEIICHUH 3a/1a4 MO-
TYT COZepKAThCsl TpyObIe OMMOKH. J{iIst moTydeHus IpaBUIIbHO-
r'o OTBETa TPEOYIOTCS YTOUHSFOIINE BOIPOCHI.

HeynosnersopurensHo

He BbimonHeHb! 00513aTe/IbHbIE YCI0BHS MOATOTOBKH CTY/I€H-
Ta K NMPOMEKYTOYHOIl aTTecTalluM, MPEIyCMOTPEHHbIE MPO-
rpamMmoi aucuuriuinHel, UJIM cTygeHT AeMOHCTpUpyeT HEemoi-
HOE COOTBETCTBHE 3HAHUN, YMEHHH, HABBIKOB MPUBEIECHHBIM B
TabJIMIax, AOMYCKAIOTCS 3HAUUTEIbHbIE OMIMOKU, MPOSBISETCS
OTCYTCTBHUE 3HAHUMW, YMEHHI, HABBIKOB IO PANY IOKa3aTeleH,
CTYJEHT UCHBITHIBACT 3HAYUTENbHbIC 3aTPYAHEHUS IIPU OIEpH-
POBAaHUU 3HAHUAMHU U YMCHUSMU.

3. OueHoYHbBIE CpeACTBA

/o

HaunmenoBanue
OLIEHOYHOTO Cpel-
CTBa

IIpencrasnenue oue-
HOYHOI'O CPE/JCTBA B
DOC

Kparkas xapakTepucTHKa OL[EHOYHOTO
cpeacTBa

KonTtposnbhas (ca-
MOCTOSITEIIbHAS )
pabota

(KP)

CpenctBo NMpoBEPKU YMEHUN MPUMEHSTH
MOJTy4YEHHBIE 3HAHMS JJIsl pelIeHusl 3aaa4
OTIpeIeNIEHHOT0 THIIA 110 TeME WM pa3je-

1y

KonTposbhbie 3a1a-
HU

PacuetHo-
rpadudeckas pa-

CpencrtBo NMpOBEPKU YMEHHUH MPUMEHSTh
MOJTy4YeHHBIE 3HAHUS T10 3apaHee olpeje-
JICHHOW METOJUKE Ui pelleHus 3ajaad

Kommnexkt 3anmanuit
TSt BBITIOJIHEHUS
pacyeTHo-
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oora WIK 33JaHdid TI0 MOJAYNI0 WM AWCHH- | rpa@uueckoi paboThl
[UIMHE B IIEJIOM.

(PTP)
CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crenManbpHas Oecega  IMeAaroruyeckoro
YCTHBIN onpoc paboTHUKa ¢ OOydYalOIIMMCS Ha TEMBI, Bompocsr o
3 cobeceioBanue, CBSI3aHHBIC C M3y4aeMOW TUCIMIUIMHOM, 1 TeMam/pazzaenam
(YO) paccuMTaHHOE Ha BBIICHEHHE o00beMa U CITUTUIMHEI
3HAaHUWA O0YYaroIerocs Mo OnpeeIeHHO-
My pazzeny, TeMe, MpodiiemMe U T.11.
CucreMa cTaHJapTU3UPOBAHHBIX 3aJaHUN,
Tect TO3BOJISAIOIIAS ABTOMAaTH3HPO-
4 Bapuant Tecra
(T) BaTh MPOICAYPY M3MEPECHHs YPOBHS 3Ha-

HUI 1 yMEHUI 00y4aromerocs.

5 | Dx3amenanuoHHble | CpecTBO TMPOBEPKU 3HAHWM, YMEHHH, | DK3aMEHAIIMOHHBIE
OuneTH HaBBIKOB. MOXKET BKIIIOYAaTh KOMIUIEKC | OUJIETHI

TEOPETUYECKUX BOIPOCOB, 3a7ad, MPAKTH-
(9b) YeCKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

O1eHOUHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPO-
CBl W 33/1aHUs B (popMe OJIAHKOBOTO TECTUPOBAHUS JJISI KOHTPOJIS OCBOCHHS OOYYalOUIMMHUCS Pa3-
JIETIOB TUCHUIUIMHEL, ipruemM PI'P.

Coaepixanue pacueTHO-Tpaduyeckux pador.

PacuyerHo-rpadguyeckas padora Nel nmo nuddepeHunanbHoMy ucunciaeHH0 GyHKIMNA 0XHOI
nepeMeHHOi

Kpatkoe copeprxkanue 1 3Tamsl pacdeTHO-rpadu4eckoil paboTsl:
[Ipenen uncnoBoii mocae10BaTeAbHOCTH, IPeae (PYHKITUH.
HccnenoBanue (yHKIIMM Ha HEPEPBIBHOCTb.

Brruncnenue npou3BoAHBIX (QYHKIIHMH.

HccnenoBanue GyHKIUH, TOCTPOSHUE TPAPUKOB.

PacuerHo-rpadgmyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHUX IIePpeMEHHbIX.

Kpatkoe coaeprkanue pacueTHO-TpauiecKoit paboThI:
OyYHKIIMU HECKOJIBKHUX TepeMeHHBIX. YacTHbIE pon3BoAHbIe. [IpOM3BOIHBIE OT CIIOKHBIX (PYHK-
ruii. [Tpon3BoHAs 110 HAITPABICHHUIO U TPAJUEHT. DKCTPEMyM (DYHKIIHH JBYX ITEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajbHOMY HCUYHCICHHIO.

KpaTkoe copepixanue 1 dTanbl pacdeTHO-Tpapuieckoi paboThI:
Ilepguviti sman:
MeTtopl HHTErpupOBaHus. Beluncienne HeonpeaeeHHbIX HHTErPaioB.
Bmopoii sman:
[TpunosxkeHus onpeeieHHbIX HHTETpaioB. MccienoBanue cXoAMMOCTH HECOOCTBEHHBIX UHTErpa-
JIOB.

KommiekT 3agannii

JJIsl BBINIOJTHEHHUsI pacyeTHO-rpagudeckux pador (PI'P)
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o nucuuminge «MareMaTHYecKuii aHAJIu3»

Teopus npeaesoB u nudpdepeHunpoBanue PyHKIHMUA OTHOIN MepeMeHHOI

1. Haiitu npenenst:

(2-n)* =(1+n)’ IimM—\3/8n3+3

’

"~*(1+n)’ —(2-n)’ e In+54n

2 n®
Iim(2n +3j ) lim n(\/n2+1—n), "m[n—loj3n+1

n—o 2n2 +1 n—ow nool nal
2x% +11x +15 _4x?
m——. lim——.
x—>-3 X+3 x-0 sin“ 3x
_omt gt . sin3x . 7

lime——— lim I|m(1—3x)Ctgx

n>w 3M2 4 gn X0 _ ex2 x—>+0
0, XxX<-rx

2. UccemoBarh Ha HEMTPEPBHIBHOCTD M BBITIOJIHUTE YepTex: Y =<SINX, —7 <X <0
T, X=0

3. Haiiti mpoun3BoHy0 GyHKIIMH:

3 2
y:2(3x +4x _X_Z). y = Inarcsiny/1-e*.
15V1+ X

3t +1
3t

J2 o
=sin| —+1t |.

Cos6Xx 3 1 .
y=———— y =arctg" ———+sinIn2x
3sin(12x+1) 1-2x?

y=arctg—th_Cth. X=

y:arctg3ln£ yz(&)

X+ 2

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

4. CocTaBUTh ypaBHEHMs KacaTeIbHOW M HOpMalu K JaHHOM KpUBOW B TOUKe C abcuuccol X, :
y=x>+8J/x-32, x,=4.
1

2
5. TIpoBeCTH IOTHOE UCCIENOBAHUE 1 TIOCTPOUTH rpaduk f (X)= X +7

DYHKIMHU HECKOJBKHUX MepeMeHHbIX
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" .

1. HaiiTn yacTHBIE TPOM3BOHBIE BTOPOTO MOPSIKA, yOEIUTLCS, 9TO Z)3, = 20 !
Xy

2

2. Haiitu rpamuent dyukiun z = f(x,y) Br1ouke M (X,,Y,): Z :yT, M, (4,6) .
X

3. HccnenoBaTh Ha SKCTPeMyM QYHKIHIO Z=X> — X+ Y° +2Y .

HNuTerpuposanue
Beruuciaurnb HEONPEACJICHHBIC HHTEIPAJbI
ji, [x-27%dx, I(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
f dx f dx J‘ X+18 dx I X+1 dx Isin3xdX
X2 —6x+18" *Xx?+6X+5 (X—6)(x+2) x>*+3 " ‘cos’x
Briuncaurn onpene.neﬂm,le I/IHTel"pa.]'[BI
Tasintxcosxdx, [, J-De'dx, [
sin“ xcos xdx, _, x—1)e*dx,
0 0+/1+3x 0 1x«/7+lnx
5 dx 2 1+ x° -4 1x2 +2x
[ dx, JLZ' j;d
11++/3x-2 “z arctgx 1(3x+5) o X*+1
\/5 3 2 7.6 . 1 dX
jx—dx, [V4-x2dx, J'33|n2xcosxdx, I—
0 41+ x? 0 5 o V1+3x
1 3
dx
(x—=1)e*dx, _—
! ! XA/ 7+ Inx
HecoOcTBeHHbIE MHTETPAJIbI
1. YkaxkuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOSAITAMCS
Ojo\/;dx, Tx’sdx, T\/ x°dx.
1 1 1
© dx
2. BeluucauTh MHTErpall, yCTAHOBUTD €r0 CXOAUMOCTb MIIM PaCXOAUMOCTh j 1
+x?

3. BpluncauTh UHTErpaj, yCTAaHOBUTH €r0 CXOJAUMOCTh HIIK PACXOJIUMOCTD jln xdx
1

a ax
4. BeryncianTh HeCOOCTBEHHBIN HHTEerpall j— , YCTAHOBUTH €TI0 CXOJAUMOCTH UJIN
04/ X

PaCXoaguMOCTh.

dx

5. Berancnuth HecoOCTBEHHBIH HUHTCIrpall I , YCTAHOBUTD €0 CXOAUMOCTDb UJIA
-1

X2 +3y?
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PacxoaMMOCTb.

Kparnbie uHTerpaibl

1. I3MeHuTh NOpsAI0K HHTErPUPOBAHUS B IBOMHOM HMHTETpase

6— 1 2-y

a_[dxz_[f(x y)dy, b.!dy\;f(x,y)dx.

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

3. Beruuciaurs

ﬁ (12x%y? +16x°y° ) dxdy;

D: x=1, y=x , y=—\/§.
4. BBIYUCIUTD
[[(x* + y)dxdy, D — MHOMeCTBO TOUEK IJIOCKOCTH, OTPAHUYEHHOE JTNHUSIMU

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

5. Haiitu niomans GUrypsl, orpaHU4eHHON JAHHBIMU JIMHUSIMH
y=3/x, y=4¢e*, y=3,y=4.
6. Haiftn miomaznp GpUrypsl, orpaHHIEHHON IMHISIME Y = X, y=—X+2

8. Haiitu 00bem Terna, nmoaydeHHoro BpamenneM Bokpyr ocu OY (Gurypsl, orpaHU4eHHON  JTMHU-
3
asmu Yy=x", y=1 x=0.

9. HaiiTu 00beM Tena, mosrydeHHOro BpaiieHrneM BOKpyr ocu OX ¢urypsl, orpaHn4eHHON JTHHUS-
2 2

M Yy =X, Yy =X.

KonTposabHbie padoThl (MpuMepbI)

BapuaHr

1. ITocTpouts rpaduk: y =3C0S2X
2. Haiitu npenensr:

. 2 2 _ 3 2
OO(S n)2+(5+n)2 2)Iim1 2(;C)st 3) lim x2 X _2
PN (S—n) _(5+n) x>0 2% _ 1 X92X —2X"+X-2
1
AXP-x-1 _ (14+xc082x )¢ . .. >
4) lim—— 5) lim| =—— | 6) Ilm(x—\/x —x+1)
2 In(x—-1) x>0\ 1+ XCOS X X
-X, X<0

3. HUccnenosath Ha HETIPEPBIBHOCTH U BBIIIOJIHUTD YEPTECK: Y = X2, 0<x<?2
3, Xx>2

Bapuant
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1. Haiiti mponsBogHyto Y,

X
a) y:arctg?’lni 6) y:(\/;)
X+2
X3
B) sin(X—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu Iim[l— L }
x> X arctgx
3. TIpoBECTH IOJIHOE MCCIEOBAHNE U OCTPOuTh rpaduk f (X) =X’ +i2.
X
Bapuanur.
ou 5
Nel. BBMHCITUTE MPOM3BOIHYIO MO HAMPABIEHUIO 8_ ¥ HAlTH MOJLYJTh BEKTOPA IPaiMenTa JIs
S

X
dyaknun U = 2Xy + T +7° B Touke A(6;9;1) B HanpaBeHuH, COCTABIAIOIIEM C OCIMH KO-

T
opauHat yriel COSa = —, COSﬂ =—, y<—.
7 7 2
Ne2. UccnenoBath Ha 3kcTpemyM dynkmmio Z = Xy (1 — 4x% - 4y)-5.

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

Bapuant
Boiuucanume:

3)(2 4 sin 3X 2x-1
3. . 4, X, 5. | ————adx.
-[xz+4x -[cos 3x J.1/4_2X_X2
1. BbIUMCINUTH UHTETPAJIBL:
J-xe’x2 dx . I x )
1 > X-+/In x

N300pa3uth 00J1aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAIOK MHTETPUPOBAHUS B TIOBTOPHOM HHTE-
rpaue

0 25— X

j dx j f(x Yay.

-4 0
Beraucnute miomanbk (GUrypel, OrpaHUYEHHON JIMHUSMH

y=2-X, y=Xx
BapuaHT 3a1aHMid TPEHMPOBOYHOIO TECTA.
3apaun
3
1 yactb 1. y=sininx, y,y"-? 2. y=m, dy -? 3.
X

y =3x"+xe*,%x,=2/1x=0,1, Jy—?
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4. Haiitu npousBoaHyio Y, :

a) y = 5/Sin4x—_3 6) y = xreurx
X

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

5. MiccnenoBats Ha skctpemyM f (X)=(x— 3)2 (x-5).
2X
o €
6. HaiiTu naTepBaibl MOHOTOHHOCTH Y =—.
X

3
7. Haiiti HanGobiiee, HanMeHbIee 3uadenne Gpynkmun f (X) = 3 —16x Ha orpeske [-5;1].

8. ITocTpouth KacarenbHyto K rpaduky Gpynkuun f (X) =3arccos x° B Touke X = % .

2 yacthb 9. Haiitu npenenst:
3+n) —(2+n)’ 2 -
1 im G 220y 1926 g i X8t
> (24n)" —(1-n) x>0 g7 —1 x>=3 X° +5X” 46X x2 tg3x
3 yacthb
0, Xx<—rx

10. HccnemoBarh Ha HEMPEPHIBHOCTD M BHITOIHHUTE YEPTEkK: Y =1SIiNX, — 7 <X<0.
T, x>0

11. TIpoBeCTH MOIHOE HCCIIEAOBAHHE H TOCTPOUTH rpaduk f (X)= e
Kpurepun onenkmn:

- OIIEHKA «3a4TEHO» BBICTABJIAETCS CTYJEHTY, ECJIM OH PErYJISPHO B TEUEHHE CEMECTPA MPEICTAB-
JISUT PELIEHMs 3a/1a4, BHINOIHMII TIOJHOCTBIO BCE 3a/IaHMS U UX 3allUTHII, OTBETHB HA BOMPOCHI IIpe-
T0/1aBaTEIs;

- OIIEHKA «HE 3aYTEHO» BBICTABJIACTCS CTYJEHTY, €CIIM OH HEPEry/IAPHO B TEYEHHE CEMECTPa IIPe/-
CTaBJISUT PEICHHUs 3a71a4, BHITIONHII 3a/1aHUs HE MOJHOCTBIO MIIH BOOOIIE HE MPEACTABIsAN PaboOThI
Ha TIPOBEPKY, JOMYCKAET CYLIECTBEHHBIE HETOYHOCTH B OTBETAX HA BOIIPOCHI IPENOIABATEN.

JInst poBeIeHUsT TEKYLIEro KOHTPOJsSl 3HAHWW CTYJCHTOB B TUCTAHIIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoil «MaremaTrkay OHJIANH-Kypcax MMEIOTCS MPOMEXYTOUYHBIE (TIPOOHBIC)
TECTHI.

3.2. IIpoMeKyTOYHAS aTTeCTALUSA

[IpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOIUTCS 1O OHIIeTaM B YCTHOU (popme.
BpewMs 17151 moArOTOBKM OTBETA HA BOIPOCHI He Oosee 45 MuH.

buier BKiItOYaeT TEOPETUYECKUNA BOIIPOC U 3a7a4H.

KommuiekTsl sK3aMeHallMOHHBIX OUJIETOB XpaHsATcs Ha kKadenpe «MaTemaTukay.
TunoBbie BApUAHTHI OWJIETOB NPUJIATAKOTCS.

KommniiekT Bonpocos

no pucuuninae «MaTeMaTHYeCKHi aHaJIu3»
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16.

17.
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21.
22.

23.
24.

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

agrwNE

JAudpepennuanbHoe ucunciaeHue GyHKUMNA 0IHOM MepeMeHHOoI

[TonsiTre nepeMeHHON BEIMUMHBI U 00JIaCTH €€ U3MEHEHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJIacCHU(pUKanus (yHKIUHA.

OnpeneneHre U TUIBI YUCIOBOM MOCIIEI0BATEILHOCTH.

[Ipenen 4nuciaOBOM MOCHEAOBATEILHOCTH. ApH(PMETHUYECKHE ONEPALUU HaJl TOCIEe0BATEIbHO-
CTSIMH.

VYcnoBusl CyIeCTBOBaHUSI KOHEUHOTO IMpe/eia YUCIOBOM MocieaoBaTeNnbHOCTH (Teopembl Ko-
mu ¥ Beliepmpacca).

Bropoii 3amedaTesbHbIN peeiI.

[Ipenen pynkumu. Onpenenenus. ['eomeTpruyeckass MHTEpIpeTalns MOHIATUS Tpenena QpyHK-
uuu. CBOMCTBa IPEIETIOB.

beckoneuno mamsie, 6eckoHeUHO OOIbIIHE PYHKITUH.

IlepBbIil 3aMeUaTeIbHBIN Ipeaed.

beckoneyHo Malble BeIMUMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U WX HCIIOJIb30BaHUE MPU
BBIYUCIICHUH TpeJiesioB. Tabauia SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HemnpepsiBHOCTh yHKIIMM B TOUKE W Ha poMexyTke. OpHocTopoHHUE Tpenensl. Knaccudu-
Kalus TOYEK pa3phiBa rpaduka.

CaoiicTBa GyHKIINMA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beliepmrpacca, bonbiiano — Kommn).
[TpousBonnas. I'eomerpuueckuii u puznyeckuii cMpIc npou3BogHON. KacarenbHas 1 HopMalb
K TUIOCKOW KpHUBOM.

Tabnuia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIUH.

CBsi3b MEXY CYILIECTBOBAHUEM IPOU3BOJHON (PYHKIIMU B TOYKE U HEMIPEPHIBHOCTHIO (DYHKIIUU
B TOM 7K€ TOYKE.

[Ipou3BogHass cymMMBbI, TPOU3BEACHHS, YacTHOTO. [Ipon3BoaHAs CIIOKHOW U 0OpaTHON (GYHK-
1107078

[Tpoun3BoaHas TapaMEeTPUIECKH 3aJaHHON ()YHKIIUH.

[Tpou3BonHas GyHKINH, 3aJaHHON HESBHO.

JubdepennmpoBanne CI0KHON MOKA3aTeIbHON (DYHKITHH.

Huddepenuupyemocts. Juddepenmuan. ['eomerpuueckuit cMmbicn nuddepennuana.
[TpouzBoaubie u mudGepeHITaIB BHICIINX MTOPSIIKOB.

OcHoBHBIE TeopeMbl AuddepeHnrambHoro ucunciaenus (teopema depma, Teopema Porst, Teo-
pema Jlarpanxa, Teopema Korm).

IIpaBuno Jlonurans.

Muorounen Teisiopa u ero cBoiictBa. @opmyna Teinopa. OcraTounsiii wieH Gopmynsl Ten-
nopa B ¢opme Jlarpanxka u Ileano.

AcumnToThl Tpaduka GyHKIIUH.

OkcrpemyM. Heobxonumoe yciaoBre s3kcTpemMmyma.

JlocTaTouHBIE YCIOBHS KCTPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTanus (yObIBaHHs) (QyHKIIUH.

HaubGonpiiee u HauMmeHblee 3HaYCHUS QYHKIIMA Ha OTPE3KeE.

BbImyKi10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yclioBHEe BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycinoBue Touku nepernda. JloctaTounoe ycimoBue neperuoa.

OOm1ast cxema IOCTPOCHUS U HCCIEeI0BaHUs Tpaduka QyHKIUH.

DYHKIMHU HECKOJBKHX NepeMeHHbIX

Onpenenenue ¥ reOMETPUIECKUNA CMBICH (DYHKIIMU ABYX MEPEMEHHBIX.

JIvanu ypoBHS (QYHKIHHU IBYX ITEPEMEHHBIX.

YacTHble TPOU3BOIHBIC (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX, UX T€OMETPHUUECKUI CMBICT
@OyHKIIMN HECKOJIBKUX TIEPEMEHHBIX, TOHATHE TOJIHOTO Au(depeHnunana.
JuddepeHumrpoBanue cIoKHbIX QYHKIHA HECKOIBKUX NEPEMEHHBIX.
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6. IIpow3BoaHbBIE BRICHINX MOPSIKOB ()YHKIIUU HECKOIBKHUX MepeMeHHBIX. CMEIIaHHbIe TPOU3BOI-
Hele. Teopema IlIBapua.

7. TlpousBoaHast pyHKIIMH HECKOJBKUX MMEPEMEHHBIX 110 HAMPABJICHHIO.

8. IlpousBojHas Mo HaMpaBIECHUIO U TPAJAUEHT CKAISPHOTO MOJIS.

9. DxkerpemyM (QYHKIIUU HECKOIBKHUX TIEPEMEHHBIX.

10. HeoOxoaumoe 1 JJOCTaTOYHOE YCJIOBHSI SKCTpeMyMa (PYyHKITUU JIBYX ITEPEMEHHBIX.

HNHTerpajpHoe UCUMCIEHHE

[TepBooOpa3Hasi, HeompeAeNeHHbI HHTErpat. Tabaua OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHON U MHTETPUPOBAHUE MO YACTSAM B HEONIPEIEIEHHOM UHTErpase.

WuTerpupoBanue ¢ mOMOILBIO MOABEACHUS MO 3HaK qudepeHimana.

HNHTerpupoBanne paroHaIbHBIX APOOECH.

WHTerpupoBanue 1o 4acTsIM U 3aMEHa IEPEMEHHOM B OIIPEIETICHHOM UHTETpalle.

HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIINN, OCHOBHBIE TPHEMBI.

WuTerpupoBanue UpparmoHaNbHbIX (GYHKIUH.

YHuBepcanbHas TPUTOHOMETPUYECKas TOJACTAHOBKA.

OmnpeneneHHblil nHTErpai u ero cpoiictea. ®opmyna HetoTona — Jleiibuumna.

lO [IpunoxxeHus onpeaeseHHOTO HHTErpajia K PEIICHUIO TEOMETPUUYECKUX U (PU3UIECKUX 3a71a4.

11. Beluncnenue miomazaeil ¢ MoMOLIbI0 ONPEAEIEHHOT0 HHTErpaa.

12. Beruncnenue momaay u JJIMHBI KpUBOM, 3aJJaHHON YPAaBHEHHUSIMU B TTapaMEeTPUIECKON GopMme.

13. BeruncneHue miomaay KpUBOJIUHEHHOTO CEKTOPA B MOJIIPHBIX KOOPAUHATAX.

14. Boluncnenue mioniaied B NPSIMOYTOJIBHBIX M TOJSPHBIX KOOPAMHATAX C MOMOUIbIO OIpe-
JIEJIEHHOT O MHTETpaa.

15. Bolunicnienue AIUHBI JYTH C TOMOIIBIO OMPEEIEHHOT0 HHTErpasa.

16. Beruucnenue JUIMHBL AYyT'H KPUBOM, 33JaHHON TapaMeTPHUUECKH.

17. Beruncnenue oobeMa Tejia BpalleHHs C TTOMOIIBIO ONPEACIICHHOT0 HHTETpaa.

18. BrruncneHue miomaay MOBEPXHOCTH TeJla BpalIeHUS.

19. HecoOcTBEeHHBIE MHTETPAJIbl IEPBOTO U BTOPOTo TUMA. [IOHATHS CXOIUMOCTH U pacXOJUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOcTBeHHBIE MHTETPANIBI OT PA3PBIBHBIX (PYHKITUH.

©COoONORA~WNE

TumnoBbie BApUAHTHI OUJIETOB
no pucuuninae «MaTeMaTHYeCKHI aHaJIu3»

MHWHHUCTEPCTBO OBPA3OBAHMSA 1 HAYKHU POCCUMCKOI ®EJEPAIUN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
YUPEXJIEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@akynbTeT 0a30BBIX KOMIETEHIIUH, Kadenpa «MaremaTuka»
Huciunnmaa «MareMaTHYeCKUM aHalln3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpai. Tabnuia OCHOBHBIX HHTETPAJIOB.

2. BeruncouTh HeompeaeNeHHbBIN HHTETPa

J‘ dx
45-x+4/6-x
28



3. Haiitu rpaguent pynkuuu Z =Yy /Xy BTouke M;(L,4).
4. VYKakuTe, KAKOW M3 HECOOCTBEHHBIX MHTETPAIOB ABJISETCS CXOISAIIUMCS

[Vxdx, [xdx, I\/Fdx .
1 1 1
5. HaiiguTe 5KCTpeMyMbI M TOYKHU Hepern6a pynkiun Y = (X —1)e™™.

YTBepxkaeHo Ha 3aceqannu kapeapsl MatemaTuku « 03» 05 2023 r., mporokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBEICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJILHOE
YUPEXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@akynbTeT 0a30BBIX KOMIETCHIIUH, kadenpa «MaremaTHKa»
Oo6pazoBarenpHas mporpamma 15.03.03 «[IpuknagHas MmexaHUKay
Kypc 1, cemectp 2

JK3aMeHAMOHHBIN OmJter Ne 1

1. HecoOcTBeHHBIC HHTErPaJIbl IIEPBOTO M BTOPOro TUTA. [IOHATHS CXOAUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOT'O MHTETpaa.
2t?

2. Haiitu mpousBoAHYI0 (PYHKIIUH, 3aIaHHON TTApaMETPUUECKH X = e y= e
+t +t

3. HccrenoBath Ha SKCTpeMyM QYHKIMIO Z = X° — X + Y + 2V
7.6

4. BBIUHCIUTH ONIPEICIICHHBIN HHTETPAJ I3sin2 X COS XdX .
0

5. Haiitu 00beM Telna, Moay4eHHOTo BpaiieHneM Bokpyr ocu OX ¢Gurypsl, OrpaHHYeHHON JTHHU-
s y=x°, y=1 x=0.

VYTBepxneHo Ha 3aceqanuu Kadeapsl MateMatuku « 03» 05 2023 ., mporoxon Ne 10

WN.o. 3aB. xadenpoit H.B. Bacunbesa / /

Jlnst IpoBeAeHUsT TPOMEXYTOYHOTO KOHTPOJISl 3HAHUM CTYAEHTOB B JAMCTAHIMOHHOM (hop-
Mate B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.

29



	1. Цели, задачи и планируемые результаты обучения по
	дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1.  Виды учебной работы и трудоемкость
	3.2. Тематический план изучения дисциплины


	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
	Раздел 1. Дифференциальное исчисление функций одной переменной
	Раздел 3. Интегральное исчисление
	4. Учебно-методическое и информационное обеспечение
	4.1. Нормативные документы и ГОСТы


	4. Матрица компетенций по направлению подготовки 29.03.04 Технология художественной обработки материалов. Профиль: «Художественное проектирование и цифровые технологии в ювелирном производстве». Форма обучения – очная. 2023.
	5. Матрица компетенций по направлению подготовки 29.03.04 Технология художественной обработки материалов. Профиль: «Разработка и производство изделий промышленного дизайна». Форма обучения – очная. 2023.
	Раздел 1: дифференциальное исчисление функций одной переменной
	При изучении данного раздела обратите внимание на то, что функция двух переменных имеет наглядный геометрический смысл – это поверхность в трехмерном пространстве
	Надо осмыслить понятия частных производных и полного дифференциала и особенность их вычисления, овладеть техникой вычисления производных от сложной функции нескольких переменных. Следует обратить внимание на то, что для функции   смешанные частные про...
	Для функции нескольких переменных скорость изменения функции в произвольном направлении характеризуется производной по направлению, а наибольшая скорость изменения функции будет в направлении вектора градиента.
	Следует обратить в этой теме внимание на необходимое и достаточное условия существования экстремума функции нескольких переменных.
	Тематический план дисциплины «Математический анализ» по направлению подготовки
	ПО ДИСЦИПЛИНЕ
	«Математический анализ»

	1. Вычислить интегралы:
	dх  .                                    .
	Функции нескольких переменных
	1. Определение и геометрический смысл функции двух переменных.
	2. Линии уровня функции двух переменных.
	3. Частные производные функции нескольких переменных, их геометрический смысл
	5. Дифференцирование сложных функций нескольких переменных.
	7. Производная функции нескольких переменных по направлению.
	17. Вычисление объема тела вращения с помощью определенного интеграла.
	Экзаменационный билет № 1

