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Henn, 3a0aum ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 110

ANCIHUIIJINHE

K 0CHOBHBIM yesim OCBOEHUS AUCUUILINHBI «MaTeMaTuyecKuil aHaIu3» ClIeAyeT OTHECTHU:
- BOCIHUTaHUE y CTYJECHTOB 00IIell MaTeMaTUYeCKOU KYIbTYphI;
- NpUOOpPETEHNUE CTYIEHTaMU HIMPOKOT0 Kpyra MaTeMaTUUECKUX 3HAHUN, yMEHUI U HaBbI-

KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY U JEIYKTHBHOMY MBIIIICHHIO
Hapsy ¢ pa3BUTHEM MaTeMaTUYECKON UHTYHIINH;

- yYMEHHE CTYICHTaMU Pa3BUBATh HABBIKM CAMOCTOATEIHLHOTO U3yUeHHs yueOHOU U Hay4-
HOM JIUTEpaTyphl, COJEPKALIEH MATEMaTUUECKUE CBEICHUS U PE3YJbTAThI;

- TOJrOTOBKY CTYACHTOB K JACSITEIbHOCTU B COOTBETCTBHH C KBATU(UKAIIMOHHON XapaKTe-
PHUCTHKOI OakanaBpa 110 HalpaBJICHUIO, B TOM Yuciie (OopMUpOBaHNE YMEHUI UCTIONIB30BATh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B TPO(hecCHOHATbHOM 1eATeIbHOCTH.

- TOATOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX IU(-
pOBOY TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOI IU(POBOI IKOHO-

MUKH.

K oCHOBHBIM 3a0auam OCBOECHUS JUCIUITIINHBI «MarteMaTHYeCKHI aHaJINn3y CJICAYCT OTHC-

CTH:

- OCBOEHHE CTYJIEHTAMU OCHOBHBIX IOHATHH, METOJOB, (hOpMUpPYIOIIKX OOIIYI0 MaTeMa-
TUYECKYIO MOAT0TOBKY, HEOOXOUMYIO JUIsl YCIEIIHOIO PEIIEHUS IPUKIIAIHbIX 3a/1a4;

- (opmMupoBaHUE y CTyAeHTa TpeOyeMoro Habopa KOMIETEHIMH, COOTBETCTBYIOIUX €r0
HaMpaBJICHUIO OJTOTOBKU M 00€CIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

Koa v HaumeHoBanue KOMIETEHIMIA

NuaukaTopsbl J0CTHKEHUS KOMITe-
TeHIMH

YK-1. CnocoOeH ocymiecTBIsATh OUCK,
KPUTUUYECKHUI aHAJIN3 U CUHTE3 HH(pOopMaIu,
IMPUMCHATH CHCTEMHBII moaAxod 4Jid pCIICHUS
[MOCTaBJIEHHBIX 3a/1a4

NYK-1.1. Ananuzupyer 3a1auy, BbIIEIsAS €€
0a30BBIE COCTABIISAIOIINE

NYK-1.2. OcymiecTBisieT HOUCK, KPUTUUYECKH
OLIEHUBAET, 000011aeT, CUCTEMaTU3UPYET U
pamKupyeT HHPOpPMAIHIO, TPEOYEMYIO /st
peleHNs MOCTaBIEHHON 3a1aun

NYK-1.3. PaccmarpuBaet u npejayiaraer
palMOHATIbHBIE BAPUAHTHI PEILICHUS
MMOCTABJICHHOW 33]1auM, UCIIOIb3Ys CUCTEMHBIN
0/J1X0/1, KPUTUYECKU OLIEHUBAET UX
TTOCTOWHCTBA U HEIOCTATKU

OIIK-1. CiocobeH pemiaTh BOpoCkH mpodec-
CHOHAJIBHOM JIeATEIbHOCTH Ha OCHOBE €CTe-
CTBEHHOHAYUYHBIX M OOIICUHKCHEPHBIX 3HAHUA,
METOJIOB MATEMATUIECKOTO aHaIH3a U
MOJICITUPOBAHUS

MOIIK-1.1.

3HAeT OCHOBHBIE TTOHATHUS €CTECTBEHHO-HAYY-
HBIX 1 OOIIEMH)KEHEPHBIX TUCIIUATIIINH.
MOIIK-1.2.

'YMeeT MPUMEHSATh METO/IbI MATEMATHIECKOTO
QHaJIM3a MPU MPOSKTUPOBAHUH U pa3paboTke
Xy10)KECTBEHHO-TIPOMBIIICHHBIX U3/CITHH,
MaTepuaioB U TEXHOJIOTUH UX MPOU3BO/ICTBA,
BKJIrOUas co3ganne 3D monernei i1 KoH-
CTpYHpPOBaHUS pa3padaThIBAEMbIX U3JICTHA.
MOIIK-1.3.

Brnageer MmeTogamMu MaTeMaTHYECKOrO aHAIM3a
TS pacueTa KOHCTPYKITUH XyI05KeCTBEHHO-
[TPOMBIIIIJICHHBIX U3/ICTUI 1 BHITIOTHEHUS

TCXHOJIOTHYCCKUX PaCiYCTOB




2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JucuumimHa OTHOCHUTCS K 00s3aTenbHOM yacT O0yioka b1 : Moxynp «MaremMaTndeckue u ecre-
CTBEHHO-HAy4YHbIE TUCLUILIUHBDY.
JucuuruinHa 0a3upyercs Ha CIeayomei, MpoiiIeHHON TUCIUILTIHE:

- JIMHEWHas anredpa.

Juctunnuna «MaTteMaTuuecKuil aHallu3 JOTHYECKU CBsI3aHa ¢ MOCIEAYIOIIMMU AUCIUTUIMHAMM:
B obsz3amenvroit yvacmu:
- ¢usuka;
- (pU3MKO-XMMHUYECKHE OCHOBBI B TEXHOJIOTHYECKUX MPOIECCaX;
- KOMIBIOTEPHOE MOJICTUPOBAHUE U3/ICIIHI MPOMBIIIJICHHOTO AU3aiiHa U IOBEJIMPHBIX
YKpAILICHUH;
- CAIIP nnst mHAKEHEPHOTO aHaM3a U MPOU3BOJICTBA XY/10KECTBEHHO-TIPOMBITIIEHHBIX
00BEKTOB.
B uacmu, ghopmupyemoii yuacmuuxamu 00pazo8amenbHuiX OMHOULEHUL.
- 1U(POBBIE TEXHOJOTUU B MPOU3BOJICTBE IOBEIUPHBIX H3ICIHIA.

3.  Crpykrypa u coaep:KaHue JUCHUNTIHUHBI

OO61as TpyA0€MKOCTh TUCHUIUIMHBI COCTaBISIET 4 3a4eTHBIC eMUHUIIBI -144 yaca.

3.1. Buabl yue0HOii padoThl H TPYA0EMKOCTH

n/m  Bua yueOHo# padoThl Koamiecrso Cemectp 2
4acoB
1. AyIMTOPHBbIC 3AHATHS 72 72
B ToM uncie:
1.1 Jlekun 18 18
1.2  |CemmHapcKue/IPaKTHUECKUE 3aHATHUS o4 o4
1.3  |[/IabopaTopHble 3aHATHS - -
2. CamocrosiTesbHasi padoTa 72 72
3. IIpoMe:kyTOUHAsI aTTECTALUSA
3auet/nud.3a4er/sK3aMeH DK3aMeH
HNroro 144 144

3.2. TemaTuuyeckuii IJIaH U3Y4YeHUS TUCHUNIUHBI

Pazmemnién B mpmnoxenuu 1 k pabodeit mporpaMmme.
3.3. Conep:xaHue pa3/ie0B AUCHHIITTHHBI
Beenenune

Hpe;[MeT, 3ala4yu U COACPIKAHUC NUCHUILIINHBI. OCHOBHBIE 3TaIIbI Pa3BUTHA AUCHUILIINHBI.
CprKTypa Kypca, €0 MECTO U POJIb B IIOATOTOBKE 6aKaJ1aBpa, CBsA3b C APYTr'UMHU JUCHUITIIMHAMU.

Paszpnen 1. lu¢ppepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocnenoBaTeabHOCTb. [Ipenen uncioBoi Mociae10BaTENbHOCTH U €r0
coiicTBa. @ynkuus. [Tocrpoenue rpadpukoB ¢pynkuuit. [Ipenen ¢pynkunn. OCHOBHBIE TEOPEMBI O

npenenax ¢pynkuuu. [lepsolit v BTOpoil 3amedarenbHble npezensl. CpaBHeHHEe OECKOHEUHO MaJTbIX
1 0ECKOHEYHO OOJIBIINX BETUYHMH. DKBUBAJICHTHbIE OECKOHEUHO MaJlble BEJIMUHMHBI.
Tema 2. HenpeprIBHOCTD (DYHKIIHI B TOUKE U HA IPOMEKYTKe, TOUKHM pa3pbiBa (GyHKINH,
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ux Knaccudukanus. ACUMNOTOTH Tpaduka QyHKINH, UX KIacCU(PUKAIHSL.

Tema 3. [IpousBonnas ¢pynkuuu. ['eoMmeTpudeckuii 1 GU3MUECKUI CMBICT MMPOU3BOTHOM.
[TpaBwna nuddepentupoBanus u GOPMYIIbI BEIUUCICHHS TPOU3BOIHBIX. Tabaua mponu3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIMN. Brruncienne npousBOAHBIX (YHKIHM, 3aJaHHBIX Pa3JIdy-
HBIM 00pa3oM.

Huddepennman. [Ipoussoansie u auddepeHnnansl BRICUX TopsaakoB. [IpubmmkeHHbie
BBIYHCIICHUS C TOMOIIBIO AU(PEpEeHIINATIOB.

Tema 4. IIpaBwio Jlonurans. @opmyna Telnopa. PackpeiTue HeonpenaeleHHOCTEN pa3-
JTUYHOTO THNA. Pa3iioxkeHrne OCHOBHBIX AJieMeHTapHbIX GpyHkuuii o Gopmyne Teiinopa. [Tpubdmu-
YKCHHbIE BBIYUCIICHUS C IOMOIIbIO popmynsl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU(PepeHINATBHOTO UCUUCTIeHHs. MOHOTOHHOCTh (yHK-
1uu, sKkcTpeMyMbl Heobxoaumble U JOCTaTOYHBIE YCIOBHSI MOHOTOHHOCTH, JIOKAIBHOTO 3KCTpe-
MyMma. MccenenoBanue BRITYyKIIOCTH Tpaduka GpyHkiun. Touku nepernda rpadguka QyHKIUH.

O6mas cxema uccienoBanust GyHKIIUA U MOCTpoeHHS ee rpaduka. CBoiicTBa (PyHKIUH,
HEeMpephIBHBIX Ha oTpe3ke. HanbombIiee n HauMeHbllee 3Ha4eHus PYHKIUK Ha OTpe3Ke.

Pazpnen 2. Iudpepennuaibaoe ucunciaenne GyHKIMA HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIUN HECKOJIBKUX NepeMEHHBIX. JIMHIM U TOBEpXHOCTU ypoBHs. UacTHbIE Ipou3-
BozHble. [lonublil qmuddepennman. [IponzBoanble C0XHON QYHKIIMM HECKOIBKUX NEPEMEH

HbIX. YacTHbIe Tpon3BoaHbIe U auddepentnans Beicmux nopsakos. Teopema LBapia.

Tema 2. [Ipoussoanas no HampasieHuro. I'paguent. Kacarenpnas k kpusoi. Kacarenpnas
IUIOCKOCTh M HOpMaJb K moBepxHocTH. @opmyna Teinopa. DkcTpeMyM (yHKIHH HECKOJIBKHX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa.

Pa3znen 3. UnTerpajibHOe HCHHCIEHHE

Tema 1. IlepBooOpaznas. Teopema cyliecTBOBaHUS HEONpeAEIeHHOTo MHTerpana. He-
OTpesieNIeHHbI MHTErpall U ero coiictBa. TaOnuiia MHTErpajsoB OT OCHOBHBIX 3J€MEHTApPHBIX
¢byHKkuMiA. MeTo HermocpeICTBEHHOTO MHTETPUPOBAHUS.

MeTo bl UHTErPUPOBAHUS ¢ TOMOIIBIO 3aMEHBI IEPEMEHHOM, MOJBEACHUEM 110/1 3HAK AUpPepeH-
nuana. MeTo MHTErpupoBaHHMsl 110 YacCTsAM.

WNuTerpupoBanue panyoHanbHbIX ApoOeld, HHTErpUPOBaHNE HEKOTOPBIX BUJIOB UPPALIMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3agaun, NpuBOASIINE K MOHATUIO OINpEAEIeHHOro uHTerpana. OnpeaeneHHbINH
MHTETrpall, €ro CBOMCTBA. Y CIIOBUs UHTETpUpyeMOcTU. HTerpall ¢ IepeMeHHbBIM MIPEACIIOM UHTE-
rpupoBanus. @opmyna Herorona — JleliOHua. 3aMeHa NepeMeHHOI B OIIPE/IETICHHOM HUHTErpale.

[Tpunoxenus onpeaeaeHHOTo HHTErpajia B FreOMETPUN U MEXaHUKE (BBIUUCICHHE IJI0MIa-
nei mnockux Guryp, JUIMHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHbIE MHTETPaJIBI IEPBOTO M BTOPOTo pojia (1o 6eCKOHEUHOMY IpOoMe-
KYTKY, OT HEOIPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOWCTBA.

Tema 4. 3amaun, NpuBOASAILIME K KPATHBIM UHTETpasaM. J[BOWHON U TPONHOW MHTErPaIbl,
nx cBoMcTBa. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTtuka NMPAaKTHYeCKUX 3aHATHH 1o AUCHUILINHE
«MaTteMaTH4YeCKUH aHATU3»

Ne Tema 3ausaTus
/11




Pasjnen 1. DiieMeHTHI MaTEeMaTH4Y€CKOI0 AHAJIN3A.

Uucnosas nocieaoBaTeabHOCTh. [Ipenen uncnoBoi mocien10BaTeIbHOCTH U €r0 CBOMCTBA.
[IpaBwia npenenpHoro mnepexona. dynkmus. [Ipexen ¢ynkuum. Teopembl 0 mpenenax
¢byakuun. [lepBbplii 1 BTOpO 3aMedaTebHbIE TPEICIbI.

2 CpaBHeHHE OECKOHEUHO MalbIX M OCCKOHEYHO OOJBIINX BEIMYUH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIble BEJIMYHMHBI.

3 PackpbiTre HeonpeaeneHHOCTEeN Pa3INYHOro TUMA

4 HenpepbIBHOCTh (QYHKIMI B TOUKE W Ha MpoMexyTKe. OJHOCTOPOHHHE mpeaenbl. Touku
paspsiBa pynkuuu. [lpumepsl pemenus 3agau

3) [IpousBonnas ¢ynkuuu. [IpaBuna nuddepenuupoBanus u (HopMysIbl BRIYUCICHHUS IPO-
n3BoHBIX. Texuuka nuddepennupoBanus

6 JluddepenurpoBanre oOpaTHBIX GYHKIHUH, GYHKITUH, 3aIaHHBIX HESBHO, TAPaMETPHICCKH,
norapudmudeckoe nuddepeHmpoBanme

7 Jluddepennman. I'eomerpuueckuii cmbicn auddepennuana. [IponsBoausie n quddepen-
[[MaJTBI BEICITMX TOPSIIKOB. [IprOIrKeHHbIE BBIYUCICHHUS C TOMOMIBIO TU(epeHITHaIoB.

8 [IpaBuno Jlonurana. ®opmyna Tennopa. PackpeiTue HEONPENENICHHOCTEN Pa3IMYHOIO
Tumna. Pa3ino)keHns: OCHOBHBIX JIEMEHTAPHBIX QYHKITHI 110 hopmysie MakiopeHa.

) [TprOnvKeHHBIE BBIYUCIICHUS C TIOMOIIBIO popmysl Teitnopa.

10 [[lomnoe uccnenoBanue GyHkuuii U nocrpoenue rpadukos. [lpumepsl

11 [[lomuoe wuccnenoBanue GyHKIUN U moctpoeHue rpadpukoB. [Ipumepsr (mpoaomxeHue)
CamocrositenbHas padota Nel Ha ceMuHape 110 QyHKIMSIM OAHON EPEMEHHOM

12 Pa3nen 2. ®yHKIINH HECKOJIBKHUX MepeMeHHbIX. JINHUN 1 TOBEPXHOCTH YPOBHS. YacTHbIC
MPOM3BOJIHBIC U Au(PEepeHIInaN MepBOro MopsIKa.

13 [[Honueni muddepenunan. IlpouszBoansie crnoxuoit (ynkuuu. [IpousBomnas QyHKIMH,
3aJaHHOI HestBHO. YacTHBIE Mpon3BOAHbIE U AU (hepeHInabl BRICIIUX TOPSAKOB. Teopema
[IBapua.

14  [TIpousBonHas 1o HampaBjieHuto. [ pagueHT.

15 [DxctpemyM (QYyHKLIMHU HECKOJIBKHUX NepeMeHHbIX. HeoOxonumble U JOCTATOUHBIE YCIOBUS
DKCTpEeMyMa.

16
CamocTosiTe1bHasi padoTa Ne 2 Ha ceMHHape M0 PYHKIMAM HECKOJIbKHX NepeMeHHbIX

17 Pa3pnen 3. UHTerpasbHoe HCUUCIeHHE
[TepBooOpasnas. HeonpeneneHHbIN HHTETpaI U €ro CBOKWCTBA. METO T HETTOCPEICTBEHHOTO
MHTETPUPOBAHUS.

18 |MuTerpupoBaHHe C MOMOIIBIO 3aMEHBI IEPEMEHHOM, TOABEICHUEM I0J] 3HAK JU(QepeH-
ruasia. MeTo HHTETPUPOBAHUS 110 YaCTSIM

19 |MuTerpupoBaHue paroHalIbHBIX ApOoOei, HHTErpUPOBAHHE HEKOTOPBIX BUIOB HPpaIIHO-
HaJIbHBIX (PYHKINN

20 |MHTerpupoBaHHE TPUTOHOMETPUUECKUX (PYHKIHUI.

21 |BbluncieHue ONpeseleHHbIX HHTErpajoB 1o ¢opmyine HoroToHa-JleiiOnumna. 3amena mne-
PEMEHHO U HHTETPUPOBAHKE TI0 YaCTSIM B OTPE/ICTICHHOM WHTETpaJe.

22  [[IpunokeHus OmMpeAeeHHOTO WHTErpaia B TeOMETPUN U MEXaHHUKe (BBIYHMCICHHE TIIoMIa-
el mnockux Guryp, JUIMHBI KPUBOH).

23  [[IpuiioskeHus ONpeAeTIeHHOTO HHTErpaia B TeOMETPUN U MEXaHUKeE (BBIYUCIIEHHE 00BEMOB,
101113 71eH TTOBEPXHOCTH ).

24  |HecoOCTBEHHBIE HHTETPAIBI IEPBOTO W BTOPOTO POJIA, MX BEIYHCIICHHE.

25 [3amaum, mpUBOAANINE K KPAaTHBIM HHTErpajiaM. BbrumciieHne IBOWHBIX WHTETPAJIOB CBE-
TICHWEM K MTOBTOPHBIM. 3aJaud Ha M3MEHEHHE TMOpsAKa HHTETPUPOBAHUS B TBOWHOM HH-
Terpaie

26 [CeomeTpuueckre W (HU3NUCCKHE MPUIOKEHHS KPATHBIX WHTETPAIOB, IPUMEPHI BBIYHCIIC-
HUSL

27 |KOHTpOIBbHOE TECTUPOBAHUE IO KYPCY.
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4, Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecieYeHne

4.1. HopmatuBHbie 1okyMeHTbI U 'OCTbI

®I'OC «TexHonornsa noamMrpagnyeckoro 1 ynakoBoyHOro npomn3BoLCTBa».

AKafileMnyecknii y4ebHbIN MaH Mo HanpasneHnto noarotosku: 29.03.03 TexHonorus
nofmrpaMyeckoro 1 ynakoBo4yHoro npowussoAcTsa. [pogunb:  «BusHec-npoLeccsl
YMNaKoBOYHOI0 NPou3BoAcTBa». dopma 06yyeHns — ovHas. 2025.

AkanemMudeckuil y4eOHbI miaH mno HampasieHuto mnoarotoBku: 29.03.03 TexHonorus
nonmrpayeckoro M ynakoBOYHOrO  Npou3BoAcTBa. [Mpodmnb:  «BusHec-npouecchl
YMNaKoBOYHOI0 Npoun3BoAcTBa». dopma 06yyeHns — ovHas. 2025.

Matpuna KommeTreHIMH 1o  HampaBieHuto moarotoBku  29.03.03  TexHonorus
nonurpagmyeckoro M  ynakoBOYHOrO  MPOM3BOACTBA.  [podmnb:  «BM3HEC-NPOLIECCHI
YNaKoBOYHOI0 Npou3BoAcTBa». dopma 06yyeHns — ovHas. 2025.

Marpunia KOMIIETeHIMH 1O  HampaBieHHio noarotoBku 229.03.03  TexHonorus
NoNMrpatnyeckoro M  ynakoBOYHOrO  MPOM3BOACTBA.  [potmnb:  «BU3HEC-MPOLIECCHI
YMNakoBOYHOIO NPou3BoACTBa». dopma 06yyeHus — ovHas. 2025.

Vka3 Ilpesugenta Poccuiickoit ®enepanmu ot 01.12.2016 Ne 642 «Ctparerun
Hay4HO-TEX- HOJIOTMYECKOT0 pa3Buths Poccuiickon @enepanun».

[Ipuka3z MunuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit denepannn ot 23.08.2017 Ne
816 «OO6 yrBepxkneHun Ilopsiaka TpPUMEHEHHST OpPraHU3ALUSMH, OCYIIECTBISIONIMMU
o0pa3oBa-  TENbHYIO  JESTENbHOCTb,  JJEKTPOHHOTO  OOyueHus, JAMCTAaHLIHUOHHBIX
00pa3oBaTeNnbHbIX TEXHO- JIOTUH MPU peaanu3aluu 00pa3oBaTeIbHbIX MPOTPaMM».

4.2. QOcHoBHasi TUTepaTypa

®uxrtenronsl] .M. OcHOBBI MaTEMaTHYECKOTO aHAIH3a: YI4eOHUK 7S BY30B, 15-€ u3a., crep.
CII6, Jlanw. 2024. Yacts 1. 444 c.

®duxteHromnsl] .M. OCHOBBI MaTEMaTHYECKOTO aHANIM3a: Y4eOHUK JIJIs By30B, 14-¢ u3j., crep.
CII6, JIans. 2024. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematudeckoro ananu3za. T.1. uddepennnuansHoe u uH-
TerpajibHO€ UCUMCIICHUS (PYHKIUI OAHOM mepeMeHHOU. Psnpl: YueOHUK [DneKTpoHHBIH pe-
cypc]: yueb. - DnekTpoH. naH. - MockBa: @uzmatiur, 2015. - 444 ¢. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHa. ]

4.3. JlonmoJiHUTeIbHAS JUTEpPATypa

[Tuckynos H. C. luddepennunanbHoe 1 HHTETpaJIbHOE UCUUCICHUS 171 BTY30B. B 2-X Tomax.
M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6koB B.I'., Jlsxosckuii B.A., Mapteinerko A.W., MunocueB B.b., [Tymkaps E.A. Kypc ma-
TEMATHKH JJI1 TEXHHYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MI'IY, 2012. 400
9K3.

Kpatkuit kypc BbICIICl MaTeMaTHKH [DIEKTPOHHBIH pecypc|: yuel. - DIEeKTpOH. JaH. -
Mocksa:  JlamkosB u K, 2017. - 510 c. [Pexxum poctyna: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.]

Byrpos f.C., Hukonbckuii C.M. Briciiast MmaremaTnka: y4eOHUK Ui BY30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanpHOe ncUHcIeHne PYHKIUI OHONW M HECKOJIBKUX MEPEeMEHHbIX. TeopHs mois: me-
TOAMYECKHE YKa3aHUs M BAPUAHTHI pacueTHO-Tpaduueckux padbot // boagyrnos M.A., boponuna
C.H1., Tlokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

Matemaruueckuii ananus. Teopus npenenos u nuddepeHranTbHOe UCUUCICHNEe: OCHOBHBIE
MOJIOXKEHUS TEOPUHU, METOIMUECKHE YKa3aHUsI M BapUaAHTHI pacueTHO-Tpaduueckux padbot //


https://e.lanbook.com/book/71994
https://e.lanbook.com/book/93522

bonynos M.A., boponuna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4, DiekTpoHHBbIe 00pa3oBaTe/ibHbIe PeCYpPChI

[IpoBenenue 3aHsTHI U aTTeCTallMii BO3MOXHO B JUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JUCTAaHIIMOHHOTO o0ydeHnusi yHuBepcuteTa (CO-LMS) Ha ocHOBE pa3paOOTaHHBIX Ka-
denpoit «MaremaTnka» 3JICKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasznenam
MIPOTrpaMMBlI:.

JJIeMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
VHTerpaibHOE HCUMCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GYHKIMA OJHOM MepEeMEHHON
JNuddepennmanpaoe ucunciaeuue https://online.mospolytech.ru/local/crw/course.php?id=3362
q)yHKuI/Iﬁ HECKOJIBKHUX IIe-
CMCHHBIX
JlononuurenbHbIe TaaBbl MaTe-  |Nttps://online.mospolytech.ru/course/view.php?id=3592
MATHYCCKOI'O aHaJin3a

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsinok mpoBeaeHus: padboT B JUCTAHIMOHHOM (hOpMaTe yCTaHABIMBACTCS OTJACIBHBIMH PacIio-
PSOKEHUSIMH TIPOPEKTOPA 1O y4eOHO padoTe H/MiTH HEHTPOM Yu4eOHO-METOANIECKON paboTHI.

Kamnmﬁ CTy,I[eHT 06GCHCLI€:H I/IHILI/IBI/IIIyaJII)HI)IM HCOFpaHI/I‘-IeHHI)IM IIOCTyHOM K BHeKTPOHHOfI

OnOJIMOTEKE MOCKOBCKOTO IIOJIUTEXA

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

I/IHTepHeT-pecprH BKIIFOUAKOT y‘Ie6HO-MeTOI[I/I‘leCKI/Ie MaTCepHraJibl B JJICKTPOHHOM BHIC, TIPCI-

cTaBlicHHBIC Ha caiite mospolytech.ru B pasgene: «lleHTp MaremMaTHYeCKOro 0OOpa3OBaHHS»

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

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

Ilone3nrie y‘le6HO-MeTO,[[I/I‘ICCKI/Ie u PIH(l)OpMaI_II/IOHHBIe MaTCpHraJibl IPCACTABJICHBI HA canTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCcoB I/IH(l)OpMaI_[I/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CETU «I/IHTepHeT» JJIA OCBOCHUS

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

4.5. JIuneH3MOHHOE M CBOOOJHO pacnpocTpaHsieMoe NporpaMMHoOe
obecneyeHue

No | HaummenoBanue | PazpabGotumk [10 JlocTynHOCTD (yu- Ccpuika Ha Equnblii peectp

(TPaBoo6NANATEND) | 1epsponHOe, cBO- | POCCHHCKHX MPOTPaMM s
6O/IHO pacIpo- OBM u B/l (pu Hamuuun)
CTPaHsAEMOE)

1 |Astra Linux " _Plunensuonnoe https://reestr.digital.gov.ru/ree
Common Edition 000 P,Y CHUTEX str/305783/?sphrase _id=9540

ACTPA 36
2 [MoitOdwuc 00O "HOBBIE JIuTeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'NN" 75



https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
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://exponenta.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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

4.6. CoBpeMeHHbIe IpodeccHOHATBHBbIE 0a3bl JAHHBIX U HH(pOPMALMOHHBbIE CIIPA-
BOYHbBIE CHCTEMBI

Ilepeuenn pecypcoB cetu UHTEepHET, JOCTYNHBIX 1JIsl OCBOCHHS TMCIUIIUHBI:

HaumenoBanue Cchblika Ha pecypc JoctynHocTh

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

JloctynHa B cetn 1H-

Stack Overflow https://stackoverflow.co m/ .
TepHeT 0e3 OrpaHu4YeHui

Hudopmanmonusie pecypebl CeTu

Koncybrantlloc http:// www.consultant.ru |[ToctymHo

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTelnbHBIX cTaH-  [http://www.fgosvo.ru. JlocTyIHO
TapTOB BBICLLIET0 OOpa30BaHUs

JIEKTPOHHO-0H0JINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/
Jloctynna B cetu 1H-
TEepHET 0€3 OrpaHuyYeHUi
IPR Books f:"[J;)SS//WWW.IpI’bOOkShOp JoctynHa B cetn M-
' TepHET 0e3 OrpaHMYCHUI

IIpodeccuonanbublie 6a3bl JAHHBIX

http://www.elibrary.ru JlocTynHO

ba3a JaHHBIX HAyYHOM DJIEKTPOHHOU
oubmnoreku (ELIBRARY.RU)

Web of Science Core Collection—  |http://webofscience.com  |[[ToctymHo
noJMTeMaTHuecKas peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpHuueckas (6ubanomerpu-
yeckas) 0aza JaHHBIX

S, MaTepuajibHO-TeXHHYECKO0e o0ecneyeHue JUCHUIINHbI

MarepuanpbHO — TeXHHUYECKas 0a3a yHMBEpCHUTETa 00€CIIeUunBaeT MPOBEICHUE BCEX BHUJIOB
3aHSTHN, TPEAYCMOTPEHHBIX YI€OHBIM TUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaM.

Kadenpa «MatemaTka» He pacnoyiaraeT COOCTBEHHBIM ayTUTOPHBIM (POHIIOM U HCIIONb-
3yeT ydeOHbIe ayTuTOpUH U3 o01Iero (GoHIa YHUBEPCUTETA.

[Tpu HE0OXOAMMOCTH ISl TPOBEACHUS MHTEPAKTHUBHBIX NMPAKTHUECKUX 3aHATUN UCIIONb3Y-
IOTCSI KOMITBIOTEPHBIC KJIACChl YHUBEPCHTETA.

10


https://stackoverflow.co/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
https://www.iprbookshop/
http://www.elibrary.ru/
http://webofscience.com/

6. MeToanuyeckue peKkoMeH aluu

6.1. MeToauyeckue peKOMeHIAIMH JJIsl MPenoaaBaTeast
M0 OPraHu3anuu 00y4eHus

[Tpexne Bcero, ciueayer 0OpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECH U3Y-
YaeMblii MU MaTepuai He TpeOyeT KakoW-110o crienualbHON (JONOJHUTENbHOM) OATOTOBKU U
BITOJTHE MOXKET OBITh YCHEIIHO U3YY€H, €CIIH CTYACHTHI OYAYT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIHKE 3a/1aHUS U 110JIb30BaThCs (IIPH HEOOXO0AUMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJbTallMil B TEUEHHE KaXJ0ro cemectpa. Bomenmme B Kypc MaTaHaiu3a pas3felibl sSBISAIOTCA
KJIACCUYECKHMH, B TO K€ BPEMsl OHU IIPAKTUYECKHA OPUEHTUPOBAHBI, TAK KAK UMEIOT ILIUPOKOE pac-
IIPOCTPAHEHUE JUIsl PELLIEHUS] Pa3HOro poja 3a7ad BHYTPU CaMOM MaTEMaTHKU U MPUKJIAJHbBIX 3a-
nad. 11X ocBoeHHE NMOMOXKET CTyIEHTaM JIOTUYECKH BEPHO, apryMEHTUPOBAHO M SICHO CTPOMTH
YCTHYIO ¥ TICBMEHHYIO pedb, YCIICIIHO MPUMEHSATh HAKOIJICHHBIE 3HAHUS B MPO(ECCHOHATBHOM
JEATEIBHOCTH.

Heo6xoauMo ¢ camoro Havyasia 3aHSITHHA PEKOMEHJI0BATh CTYJICHTaM OCHOBHYIO U JIOTIOJ-
HUTENBHYIO JINTEPATYPY, & B KOHLIE CEMECTPA AAaTh CIIMCOK BOIPOCOB I IIOATOTOBKH K 9K3aMEHY.

Ha nepBoMm 3aHSTHY 11O TUCIUITIMHE CIIEIyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYICHTOB
0 Buje U (QopMax TeKylleHd M MPOMEKYTOUHOW aTTecTalMid MO AUCLUIUIMHE, CpOKax UX Ipo-
BEJICHUS, YCIOBUAX JOIyCKa K IMPOMEXKYTOUHOM arTecTaluy, NPUMEHSIEMBIX BUAAX HPOMEXKY-
TOYHOT'O KOHTPOJIS.

W3noxxeHne TeopeTnyeckoro Marepuaina JOHKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IIPUMEpaMH, TIIATEIBHO OTOOPAHHBIMU MpenojaBaTeieM TaK, 4YTOObl TEXHUYECKUE TPYAHOCTU U
BBIKJIA/IKH MPU PELICHUH 33/1a4d HE OTBJIEKAIN OT IJIaBHOT'O: OCMBICICHUS UJIEU U CYTH IPUMEHS -
eMbIX MeTo10B. CienyeT Bcerja yKas3blBaTh IPUMEPHI IIPAKTHUECKOTO IPUMEHEHUST pACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U HOpMyII.

IIpakTHyeckue 3aHATUS TOJDKHBI OBITh OPTaHU30BAHBI MPENOAaBaTeNIeM TaKUM 00pa3oM,
YTOOBI OCTaBAJIOCh BpeMsl Ha MEPUOJIUYECKOE BBIIIOJIHEHUE CTYJIEHTaMH HEOOJbIION CaMOCTOs-
TEJIbHOW pabOoThI B ayJAUTOPUU JJIs IPOBEPKU YCBOEHUS M3JI0)KEHHOI'O MaTepHara.

[IpenogaBaTens, BeAYIINI NPaKTUYECKUE 3aHATHS, TOJKEH COTJIaCOBBIBATh y4e€OHO-TEMa-
TUYECKUH IJIaH 3aHATHUH € JIEKTOPOM, UCTIOJIb30BATh €IMHYIO CUCTEMY 0003HaUEHUH.

[IpenogaBatento cieayer 100MBATHCA CUCTEMAaTHUECKON HETIPEPHIBHOM pabOThI CTYJICHTOB
B TEUEHHUE CeMeCTpa, HeOOXOUMO BBISBIATH CHIBHBIX CTYAECHTOB M MpPHUBIEKATh UX K HaYYHOU
paboTe, K y4acTHIO B pa3HOT0 po/ia OJIMMITHAZaxX U KOHKypcax.

CTyZIeHT AOKEH OINYIAaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B TOCTHKEHUU KOHEY-
HOTO pe3ynbTara: B MPHOOPETEHHH OOYydYaroIMMUCS MPOYHBIX 3HAHWM, YMEHMH W BIaJACHUS
HaKOIUJICHHOH nH(popMaIet s pelieHus 3a1a4 B popecCHOHATBHON 1A TeIbHOCTH.

6.1.1. Obpa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBenenue 3aHATHI U aTTECTAlIM BO3MOKHO B AUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-
CTeMbl AUCTaHIMOHHOTO 00yueHus: ynusepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenaport «MaTtemaTHKa» JIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo BceM paznenam
IIPOrpaMMsl (CM. 11. 4.4).

HOpr}IOK IMPOBCACHUA pa60T B JUCTAHIIMOHHOM q)opMaTe YCTaHABJIMBACTCA OTACIIBHBIMU
pacnopsDKeHUSME TIPOPEKTOpa Mo Y4eOHOH padoTe W/WiM HEHTPOM y4eOHO-METOJHYEeCcKOl pa-
OOTHI.

6.2. MeToanuyeckue yKazaHus Uil 00y4alOLIHXCS 10 OCBOECHHIO
AMCUUIINHBI

Paszpen 1: nupdepenunanbHoe ucunciaeHne GyHKuuii 01HOM nepeMeHHOM

[Tpu n3yuyennu nuddepeHnnanbHOro HCUHUCIeHus (PYHKIMNA OJJHOM epeMeHHON oOpaTHuTe
BHUMaHHE Ha MOHATHE Tpesena (pyHKIUN B TOYKE U METOBI ero BerancieHus. [lpexen — onHo u3
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OCHOBHBIX TOHATUN MAaTEMAaTHUYECKOTO aHanu3a. [Ipu BEIYMCICHUN MPEAesioB (PYHKIIHH HAJO,

(O X 1 6
MIPEK/IE BCETO, BHISICHUTH X.apaKTep HEONpeNeNeHHoCTH = "~ 0 Op X -x. 1 . UToObI
Vo x J
OBJIA/IETh TEXHUKOH pelIeHHs 3a7ad Ha BBIYUCICHUE MPENIENIOB, HAI0 3HATh JIBAa 3aMeUaTeIbHbBIX
npenena, TabJIMIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IPpaBuiIo JlonuTans, pa3inyHble TPUEMbI
PaCKpBITUSL HEONIPEEICHHOCTEH B 3aBUCUMOCTH OT BUJa (DYHKIIMH U PELIUTh JOCTaTOYHO OOJIb-
10€ KOJIMYECTBO 3a]1ay.

[Ipn m3ydeHHH TeM, MOCBSIICHHBIX NPOU3BOAHONW M guddepeHnnany (yHKIUH, HAI0
OCMBICIIUTh UX T€OMETPUUECKUI CMBICI, IOHUMATh pa3inyre Mexay HUMH (quddepeHmuan - 3To
rJIaBHas JMHEWHAs JyacTh npupameHus GyHkuun). TBepao 3HaTh (Kak Tabnuily yMHOKEHUs) (op-
MyJibl AU PEepeHInPOBAHNS OCHOBHBIX JIEMEHTAPHBIX (PYHKIMM 1 TpaBuiia quddhepeHnpoBaHus
(Bce, KOHEYHO, HO 0COOCHHO TPABIIIO MU DEepeHITPOBAHUS CIIOKHON (PYHKIIHH).

OOparuTe BHUMaHUE TaKKe Ha 0cOOCHHOCTH auddepeHupoBaHus GyHKIUN, 3aJaHHBIX
B HESBHOH (popMe, mapaMeTpudecKu, Ha ipreM Jorapudmmdeckoro nuddepeHupoBanusl.

CrnenyeT 4eTKO 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIeI0BaHus (PyHKUIUN U TOCTpoe-
HUS TpapuKOB: ONpe/esieHue TOUeK pa3phiBa (M UX KIacCU(UKAIUIO), aCHMIITOT rpaduka (BepTu-
KaJIbHOM, HAKJIOHHOW, TOPU30HTANIbHOI ), HEOOXOAUMBIE U IOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(GyHKINH, CYIIECTBOBAHUS JIOKAJIHHOTO AKCTPEMYyMa, IPOMEXYTKOB BBITYKIOCTH U BOTHYTOCTH
(GyHKINU ¥ TOUEK Teperunoa.

Paznen 2: nuddepennuanbHoe ucuucjienne GyHKUUil HECKOJbKHX NMepeMeHHbIX

[Ipu u3yyeHnuu faHHOrO paszzesia oOpaTuTe BHUMaHUE Ha TO, YTO (PYHKIUS JIBYX [T€PEMEH-
HBIX UMEET HaIJIHbIA T€OMETPUYECKUI CMBICI — 3TO IIOBEPXHOCTb B TPEXMEPHOM IPOCTPAHCTBE
Hamo ocMBICINTE TOHATHS YaCTHBIX MMPOU3BOAHBIX M MOJHOTO Auddepernnana u ocodeH-
HOCTh UX BBIYUCIICHMSI, OBJIAJETh TEXHUKOW BBIYMCICHUS NMPOU3BOAHBIX OT CIIOKHOW (PYHKIUHU

HECKOJIbKUX NepeMeHHbIX. CienyeT oOpaTuTh BHUMaHKE Ha TO, 4TO Il QYHKIMHU z = Z (X, Y)

0%z 02z
CMEIIaHHbIE YaCTHBIC TIPOM3BOIHBIE BTOPOTO MOPS/IKA PABHBI MEXY COOO: 0 (Teo-
X yOX

pema llIBapia), To ecth mopsaok AuddepeHnpoBaHUs HE UMEET 3HAUCHUS.
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Jis GyHKIHMN HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKLIUHU B IIPOU3BOIHHOM
HAIpaBJICHUU XapaKTEPU3YeTCsl MPOU3BOAHOMN 110 HANPABJICHUIO, & HAHOOJbIIAas CKOPOCTh H3Me-
HeHHs QyHKIMK OyET B HAIpaBJIEHUH BEKTOPA IPaMeHTA.

Crnenyer oOpaTtuTh B 3TOM TeMe BHUMaHHE HA HEOOXOMMOE U JOCTATOYHOE YCIIOBHS CY-
IIECTBOBAHUS SKCTpeMyMa (DYHKIINU HECKOJBKHUX ITEPEMECHHBIX.

Pa3zgen 3: uHTErpasibHOE HCHUCTIEHUE

B nHTerpanbHOM ncuncIeHuN peraeTcs 3a1a4ya, 00paTHOM TOH, KOTOpasi paccMaTpuBallach
B AuddepeHnnanbHOM HCUYUCICHUU: HEOOXOOUMO HAaWTH s JaHHOM (yHKuuu f (X) Takyro
(GyHKLHMIO, TPOU3BOAHAS OT KOTOpOHM ObLia Obl paBHA 3amaHHOW. MHTerpupoBanue (GyHKIMNA —
JIOCTaTOYHO CIIO’KHBIA Pa3fie]l MAaTEeMATUKHU, OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CIU CTYIEHT
«BO3BMET» JAOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOI0O THIIA.

Hano TBep0 3HaTh TaOJIUIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMI, OCHOB-
HBIE METOJIbI MHTETPUPOBAHUS (3aMeHa epeMEHHOH, TIOABEICHHE 10/ 3HAK TuddepeHrana, nH-
TErpUpOBAHUE 110 YACTAM, IPUEMbl BBIYUCICHUS MHTEIPAJIOB OT PAllMOHAIBHBIX JApo0el, oT pa3-
HOTO THITa TPUTOHOMETPUIECKUX (PYHKITHI).

Hazno ocMBICIUTS €AMHCTBO MOAX0/1A K IOCTPOEHUIO ONPENEICHHbBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, TOBEPXHOCTHBIX MHTETPATIOB — IIOCTPOCHHUE HEKOTOPON MHTETPAIBHOM CyMMBI U IIpe-
JIEJIBHBIN IEPEXO.

3HaTh TEOMETPHUYECKUI CMBICT U OCHOBHYIO (hOpPMYJTy BBIYHCIICHHUS OTPEIEICHHBIX HHTE-
rpanoB — ¢popmyiy HeroTona — JleiiOHuIa, reomeTpudeckue 1 pusnyeckue NpuIoKeHus orpee-
JICHHBIX U KPaTHBIX WHTETPAJIOB, YMETh HAXOJUTh IUIOIIAJb IJIOCKOW (UIYphI, JUIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

1. ®oH/1 O1IEHOYHBIX CPEICTB

@OoHJ OLIECHOYHBIX CpPEACTB MpeacTaBieH B [Ipunoxenun 2 k paboueil mporpaMMe U BKJIIOYAET
pasnensr:

1. Metonbl KOHTPOJISL M OLIEHUBAHUS PE3yIbTATOB O0y4EHHUS.
2. lllkana v KpuTEpHUU OLIECHUBAHUS PE3YIIHTATOB O0OYyUCHHUS.
3. OreHOoYHbIe CPECTBA.

3.1. Texymuuii KOHTPOIIb.

3.2. IIpomexxyTodHasi aTTeCTaIus.
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Ilpunoswcenue 1

TemaTuveckuil IJIaH JUCHUILIHHBI «MaTeMaTHYeCKHil AaHAJIN3» M0 HANIPABJIEHUIO MOJATOTOBKHU
29.03.03 « Texnosorusi NOJAUMIrpapuIeCKOro M ynakoBOYHOro Mpou3BoACTBAY

(6akanaBp)

Ounas dhopma 00yueHus
['ox Habopa 2025

Buabl yueOHoii padoThl,

BKJIIOYAs! cAMOCTOSTeNbHyl0 | DWAPI CAMOCTOSTENLHOH Pa- | qopmpbi
e padoTy CTy1eHTOB, H ot arrecras
b
Ne § CrtyneHToB nun
Paznen s | Hemeas TPY/10€MKOCTh B Yacax
n/n &
Pe-
J | II/C |1a6 | CPC | KCP K.P. |[K.IL. | Prp| e Kp | 2 3
par
Bropoii cemecTp
Pasnea 1. lupdepennuanbHoe uc-
yucaeHue GyHKUMA 0OHOM epeMeH-
1.1 |moii. Yncnosas nociaeaoBaTeaIbHOCTD. 2 1 2 2 4 +

[Ipenen ynciaoBO MOCIEAOBATETLHOCTH U

ero CBOMCTBA. HpaBI/IJ'Ia MMpEACIILHOTO
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nepexona. Oynkmus. [Ipenen Gpyakmmm.
Teopemsl 0 penenax QyHKIUH.
Boigaua 3aganmnii PI'P Ne 1 mo mare-

MATHYCCKOMY aHAJIU3Y.

1.2

[lepBblii 1 BTOpOHM 3ameyaTeIbHbBIC Mpe-
nenbl. beckoneuno manbie U 0ECKOHEYHO
0oJbIIMEe BEIMYMHBI. ODKBUBAJCHTHbBIC
OECKOHEYHO Majble BETWYHHBI. Packpbi-
THE HEOIpeIeICHHOCTEH pa3HOro THUIA.

1.3

HernpepblBHOCT (YHKIUH B TOYKE U HA
npoMexyTKe. OJHOCTOPOHHHE IIPEeIIbl.
Touku paspbiBa byHKIUH, ux
KiaccuuKanus.

14

[TpousBoanas Gpynkuuu. ['eomMmeTpruecKkuii
1 MEXaHMYECKUH CMBICI IPOM3BOJHOM.
[IpaBuna nuddepeHITMpoBaHM u
(opMysIbl  BBIYMCICHHUS HPOM3BOJHBIX.
Tabnuua MpoM3BOAHBIX OCHOBHBIX 3Je-
MeHTapHbIX (QyHKIUH. Texnuka nuddge-
PEHLIPOBAHUS

1.5

Jubdepennman. IlpousBoansie u aud-
(dbepeHnManbl BBICIIUX TOPAAKOB. [lpu-
OJVKCHHBIC BBIYMCICHUS C TIOMOIIBIO
b depeHImanos.

1.6

[IpaBuno Jlonurana. @opmyna Teiutopa.
PaznokeHuss OCHOBHBIX 3JIEMEHTApHBIX|
¢bynkuuit mo ¢opmyne Teinopa. Ipu-
OJVDKEHHBIE BBIUMCIIEHUS C TOMOILBIO
¢dopmyisl Teitnopa.
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1.7

OcHoBHBIE TeopeMbl U HepeHInATBHOTO
pcuuciaeHns. MOHOTOHHOCTD (YHKIUH,
DKCTPEMYMBI. HeobOxoaumere "
TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH,
JOKanbHOTO AKcTpeMyMa. VccnenoBanue
BBHITYKJIOCTH Tpaduka ¢yHKuuu. Touku
reperuoa.

1.8

OOmiast cxema uccinenoBaHust GyHKIUU U
moctpoenust ee rpaduxa. ColicTBa
(GyHKIMH, HEMpPEphIBHBIX HAa OTpE3Ke.
HauGonbiiee ¥ HauMeHbIIEe 3HAUCHUS
(byHKIMK Ha OTpE3KE.

CamocrosiTesibHass padora Nel Ha ce-
MHHape N0 (YHKUUAM OJHOH mepe-
MEHHOM

1.9

Paznes 2. @yHKIUSI HECKOJIBKHX Iie-
peMeHHBIX. lIpenen M HenpepbIBHOCTH.
OCHOBHBIE ~ CBOWCTBa  HENpPEPBIBHBIX|
¢ynkunid. YactHble npousBoansle. Ilo-
HbIM TuddepeHmuan.

Boinaya 3aganuit PT'P Ne 2 no ¢ynk-

HUAM HECKOJBbKHUX IEPEMCHHBIX

1.10

[Ipou3BoHBIE CIOXKHON (YHKIIUK He-
CKOJIBKMX IIEpEMEHHBIX. YacTHbIE IIpO-
M3BOAHBIE U AM(depeHnransl  BBICIINX
nopsiakoB. Teopema IllBapma. IIpowus-
BOJ(HAs 10 HAIIPABJICHUIO. ['pageHT.

10

1.11

OKCTpeMyM (QYHKLIUU HECKOJBKUX Iepe-
MeHHBIX. HeoOxoaumble M J10CTaTOYHbBIE

YCJIOBUSA DKCTpEMYyMa.

11
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CamocrosiTesibHast pabdora Ne2 Ha ce-
MHHape 10 (QYHKUMSM HECKOJbKHUX
nepeMeHHbIX

1.12

Pasnen 3. UHTerpajibHOe HCUYMCIEHHE
[lepBooOpasnas. HeomnpeneneHHbld WH-
TerpaJl U ero cpoiicrBa. Tabnuia wHTe-
pajJloB  OT OCHOBHBIX JJIEMEHTAPHBIX|
dbyHkumii. MeTon  HEmocpeaCTBEHHOTO
MHTETPUPOBAHUS.

Boizaua 3aganmii PI'P Ne 3 mo mHTe-

rpaJbHOMY UCYHUCIICHUIO

12

1.13

HTerpupoBaHue C TOMOIIBIO 3aMEHbI
[epEMEHHOM, TMOJBEJCHUEM TIOJl 3HaK
b depennmana. MeTo HHTETPUPOBAHUS
10 4acTsIM

13

1.14

MHTerpupoBanre pairoHalIbHBIX Apo0ei
WHTETPUPOBAHUE  HEKOTOPHIX  BUJOB
MPPallMOHATEHBIX M TPUTOHOMETPHUECKHIX

(byHKIHI.

14

1.15

3anaun, MPUBOJAAIIME K TOHATHIO OIpe-
nesieHHoro uHTerpana. CpolicTBa ompe-
neneHHoro wuHrerpana. ®opmyna Hero-
ToHa-JleitOHMIIa. 3aMeHa TNepeMeHHON u
MHTETPUPOBAHUE IO YacTsAM B OIpexe-
JICHHOM HHTErpaje

15

1.16

[[punosxeHus onpeaeeHHOTro HHTErpasa B
FCOMETPUA ¥ MEXaHUKE (BBIYMCIICHUE
iomaaed  MiIoCKux  (QUryp,  JJTHHBI
KpUBOH, OOBEMOB, TUIOMIAJCH  TIO-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE HHTErpanbl IEPBOrO U
BTOPOI'O poAa, UX CBOMCTBA.

17
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3ajaud, MPUBOIAIINE K KpaTHBIM HHTE-
rpasiam. J[BOIHON W TPOMHON MHTErpabl,
MX CBOWCTBA. BblunciieHHe JIBOMHBIX]

1.18 HTerpamoB cBeaeHWEM K TOBTOPHBIM. 18 6 4 +

["eomeTpuueckue u (busmueckue

[PUJIOXKCHUST ~ KPaTHBIX  HMHTETPaJioB

KoHTpoJIbHOE TECTHPOBaHUE

dopma aTTecTaluu 19-21

Bcero yacoB nmo gucuuMIJIinge

18 54 72 3 PI'P 3 cam.
pao.
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Ilpunoscenue 2

®OH/JI OHEHOYHbLIX CPEJICTB
MO JUCUMUILIMHE

«MaTeMaTHYECKHUN aHAJIU3)»

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!

JI1st KOHTPOJISE yCIIEBAaEMOCTH M KauecTBA OCBOCHHS AUCIMIUIMHBI HACTOAIIEH TPOrpaMMoi
IPEAYCMOTPEHBI CIICAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOUYHas aTTecTauus (IK3aMeH).

2. lIkana u KPpUTEPHU OLEHMBAHUS Pe3yTbTATOB 00yUeHH S
®opma NPOMeKYTOYHOM aTTECTALMH: IK3AMEeH

[IpomesxyTouHas arrectanus o0yJaromuxcs B popMe 3K3aMeHa IPOBOIUTCS MO PE3yIbTaTaM
BBITIIOJIHEHUS BCEX BUJOB yU€OHOU pabOThl, IPEyCMOTPEHHBIX YYEOHBIM IUIAHOM 10 JAHHOM JUCLU-
IIJIMHE, IIPY 9TOM YYHUTBIBAKOTCS PE3yJIbTaThl TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH B TEUEHUE CEMECTPA.
OneHka CTENEeHW MAOCTHIKEHHUS OOYYaloUIMMHCS IUIAHUPYEMBIX pe3yJIbTaTOB OOydYeHHUs IO
JUCLUIIIIMHE TPOBOJAUTCS IPETNOABATENIEM, BEAYIIIUM 3aHATUS 10 TUCIMUILUIMHE METOJIOM SKCIIEPTHOU
oneHKH. [1o nToraMm npoMeKyTOYHOM aTTeCTallMK IO JUCLHUIIIMHE BBICTABIIAETCS OLEHKA OTINYHOY,
«XOpOLIOY, «YAOBJIETBOPUTEILHO» UIIU «HEYAOBICTBOPUTEIBLHOY.

[IIxana oueHuBaHuA Onucanue

BrinosHEHb! Bce 00s13aTe/IbHbIE YCJI0BHS NMOATOTOBKH CTY/1eHTA)
K MPOMEKYTOYHOM aTTeCTALMM, [IPETYCMOTPEHHBIE TPOrPAMMOI
mucuuIuinHbl. CTYAEHT JOEMOHCTPUPYET COOTBETCTBHE 3HAHMWM,
YMEHUH, HaBBIKOB [TOKa3aTesIM, IPUBEICHHBIM B

OtnuuHO TabIUIaX, OMEPUPYET NMPUOOPETEHHBIMH 3HAHUSMH, YMEHUSIMH,
HaBbIKAMU, IPUMEHSET UX B CUTYallUSX MOBBIIIECHHOHN CIOXKHOCTH.
[Ipu >ToM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS NPU NEPEHOCE 3HAHUN U YMEHMH Ha
HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

BrImoTHEHBI BCe 00513aTe/IbHbIE YCJI0BHS MOATOTOBKH CTY/IEHTA
K MPOMEKYTOYHOI aTTeCTAlHU, IPETyCMOTPEHHBIE IPOrPaMMOiA
mucUIIiHbL. CTYIEHT JEMOHCTPHpYET COOTBETCTBHE 3HAHUM,
YMEHHIA, HaBBIKOB IIOKAa3aTelsM, IPUBEICHHBIM B TaOJHIaX,
oIepupyeT NpHOOPETCHHBIMU 3HAHUSMH, YMEHUSIMH, HaBbIKaMu. B
TO JK€ BpeMs TpU OTBETE JOMYCKAeT HECYIIECTBEHHbIC
MOTPEITHOCTH, 33Ja4ll PEIIaeT C HeJOYeTaMH, HE BIUSIOIUMH Ha
00N X0/ PELICHHUS.

Xopo1o
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YIIOBJ'IGTBOpI/ITeJ'IBHO

BeImoTHEeHBI Bce 00s13aTe/IbHBIE YCJIOBHS MOATOTOBKH CTY/IEHTA
K MPOMEKYTOYHOI aTTecTalllM, TPEyCMOTPEHHBIC IIPOTrPaMMON
mucnuuinHbl. CTYyJeHT JIEMOHCTPHPYET COOTBETCTBUE 3HAHWH,
YMEHUH, HaBBIKOB IIOKAa3aTelNsiM, TPUBEACHHBIM B TaOJHIAX,
oIepupyeT MPUOOPETCHHBIMHU 3HAHUSMH, YMECHUSMH, HABBIKAMH.
Ho moxka3piBaeT HEryOOKWE 3HAHHS, IPU OTBETE HE JIOMYCKaeT
rpyObIX OMMOOK WIIH TPOTHBOPEYUA, OAHAKO B (DOPMYITHUPOBAHUU
OTBETA OTCYTCTBYET JIOJDKHAs CBSI3b  MEXKAY aHAIU30M,
apryMeHTanueid W BBIBOJAMH, B PEIICHWH 3a7ad MOTYT
coJlepkaThes TpyoObie ommOKu. s morydeHus: TpaBUIbHOTO OT-
BeTa TPEOYIOTCS YTOYHSIONINE BOIIPOCHI.

HeynosnersopurensHo

He BbImosIHEHB! 00s13aTe/IbHbIE YCJIOBHS MOJATOTOBKH CTY/I€HTA
K MPOMEKYTOYHOM aTTecTaAllluM, IPEAYCMOTPEHHBIE ITPOTPAMMOiL
nmucuunueel, WJIM  cTygeHT  AEMOHCTPUPYET  HENOJIHOE
COOTBETCTBUE 3HAaHUM, YyMEHUH, HABBIKOB IPUBEICHHBIM B
Ta0JIMIax, JOMYCKAIOTCS 3HAYUTENbHBIC OIIMOKH, IMPOSBISAETCS
OTCYTCTBHE 3HAHUM, YMEHUW, HABBIKOB IO PAAYy IIOKa3aTelew,
CTYI€HT HUCHBITHIBAET 3HAYUTEIbHBIE 3aTPYIHEHHS IPU ONEPU-
[POBaHUU 3HAHUSIMU U YMEHUSIMU.

3. OueHOYHBIE CPeICTBA

HanmenoBanue
Ne OLIEHOYHOT'O Cpel-
n/n CTBa

IIpeacrasnenue oue-
Kparkas xapakTepHucTiKa OLIEeHOYHOTO HOYHOTO CPEJICTBA B

cpesicTBa dOC

1 |KonTponbHas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpeHCTBO IMPOBEPKU YMCHI/Iﬁ NIPpUMCHATDH KOHTpOJ’ILHLIC 3aJaHusA
NOJIYUYCHHBIC 3HAHUA [JIs1 PCHICHUA 3aJiayd
OIMPCACIICHHOI'O TUIIA 110 TEME WJIN Pa3aciy

2 |PacyerHo-Trpadu-
yeckas pabora

(PT'P)

CpencTBo NpoBepKU yMEHHUM NPUMEHATh  [KoMIIIEKT 3agaHuil s
IIOJIyYE€HHBIE 3HAHMSI 110 3apaHEE ONpPEAE-  [BBHIIOJHEHUS PACYETHO-
JIEHHOW METOJIMKE Ul PELICHNUs 3a/1a4 rpaduieckoil paboTbl
WM 33J]aHUH 110 MOZYIIO WM JUCLUIUIMHE
B LIEJIOM.

YcTHBIN onpoc co-
oecenoBanue, (YO)

CpelncTBO KOHTpOJIS, OPraHU30BaHHOE Kak
crienuanbHas Oecela IMEAarorHuyecKoro pa-

0OTHHMKAa C OOyJaromMMcs Ha TEMBbI, CBs- Bormnpocsl o
3aHHBIC C W3y4aeMOH IUCIMILUIMHOW, W pac-| TeMam/pas3jenam Juc-
CUMTAHHOE Ha BBIICHEHHE O00BEMAa 3HAHMUIA [UTUINHBI

00y4aroIIerocs Mo ONpeAeIeHHOMY pa3Jielny,
Teme, mpobiaeme U T.11.
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CucteMa cTaHAApPTU3UPOBAHHBIX 3aJaHHI,
[103BOJISIOIIAS ABTOMAaTHU3HUPO
BaTh IPOLEAYPY U3MEPEHHUSI YPOBHS 3HAHUU U
YMEHHMH 00y4aroIerocs.

5 [DOx3amenanmoHHble ([CpEIACTBO TPOBEPKH  3HAHHWHM, yMEHUM,(JK3aMEHAI[MOHHBIC

4 Tecr (T) Bapuanr Tecra

OUIeTHI HABBIKOB. MOXET BKJIIOYATh KOMIUIEKC TEO-OUJIETHI
(OB) PETHUYECKUX BONPOCOB, 33/1a4, MPAKTUYECKUX
3aIaHUH.

3.1. Tekymuii KOHTPOJIb

O11eHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIEC BOITPOCHI
1 3agaaus B (hopMe OJTAaHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJST OCBOCHHS 00YYAIOIIUMUCS Pa3/ieioB
JUACIUIUINHEL, Tipuem PI'P.

Conep:xanue pacueTHO-TpapuUeCKux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepenuuaabHoMy HCHUCTEHUIO QYHKIMA OTHOM
nepeMeHHOI

Kparkoe comeprkanue u 3Tarbl pacyeTHO-TpadudecKoit paboThI:
[Ipenen yncnoBoil mociaen0BaTeIbHOCTH, MIpeied PYHKINU.
NccnenoBanme GpyHKIMHA HA HETIPEPHIBHOCTD.

Brruncnenue npou3BoAHBIX (QYHKIUH.

Uccnenoanme GpyHKIuH, mocTpoeHUE TPadUKOB.

PacyerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHX IIEPEMEHHbIX.

Kpartkoe cogep:xkanue pacueTHO-Tpapuueckoi paboThI:
OYHKIMM HECKOJIBKUX MEPEMEHHbIX. YacTHbIe TPOn3BOHbIE. [[pON3BOAHBIE OT CIIOKHBIX (PYHKITHM.
[Tpon3BosiHas MO HANPABICHHUIO U TPAJUEHT. DKCTPEMYM (DYHKIMH JBYX ITEPEMEHHBIX.

PacueTHo-rpaduyeckas padora Ne 3 mo HHTErpaIbHOMY HCHYHCIEHHUIO.

Kpartkoe conep:kanue 1 3Tarsl pacyeTHO-rpauIecKoi paboThlI:

Ilepeviii oman:

MeTtobl HHTErpUpOBaHUs. BeIuncieHne HeonpeaeeHHbIX HHTErPaioB.

Bmopoii sman:

[IpunoxxeHus onpeaesieHHbIX HHTErpaiioB. McciaenoBanne cXo0AMMOCTH HECOOCTBEHHBIX UHTErpa-
JIOB.

KoMmmuiekT 3apanuii
AJIs1 BBINIOJIHEHHSI pacdyeTHO-Tpadguyeckux pador (PI'P)
10 TUCUUIUIMHE «MaTeMaTHYeCKHi aHAJIN3»
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Teopus npenenos u 1udppepennuposanue GyHKUHUU OJHOM NMepeMeHHOI

1. Haiitu npenensr:

nn+2—"|f|3nr113+3

lim N v 41
n>y
A 2
I- ' m n +1 T 3n+l
im
nx 3 ,
2 njy, "
. ZXAFTLX +15 g
lim [im » >0 Sin?
X >—3 X+ 3 3X '
2" — sin 3x
|| ] i 2 i —_— °tg” x
g e i @—3x s
0, x<—
2. HCCHG,HOB&TB Ha HerepBIBHOCTL W BBIIIOJTHUTH qepTeb](: y = Sin X, —N<x<
< 0
2(3x3+4x2—x Inarcsin V1 2
_ 2) : —¢€
' g X E/\(:1I+>)§ = 3t +1
arctg=-------- = y x= 3t
-t
y=38in—+t.
3
COS6X y = arctg )
. V1—2+sinln2x
¥ =3sin (12 x +1) X2
21
tg In-—
= arctg In------ _
Y g X+ 2 V‘(VX)
X=e ‘COSty= e cos t

4. CocTaBUTh ypaBHEHUs KacaTeJIbHON M HOPMAJIU K JaHHOW KPUBOM B TOUKE C aOCIIMCCOM X @y =

X? + 8 JX — 32, Xo = 4.

5. TlpoBecTu MoJIHOE HCCIIEOBAHUE U TIOCTPOUTH rpaduk f (X) = X2+ N X

q)yHKI[I/II/I HECKOJBbKHUX MEPEMEHHbIX

1. HaiiTu yacTHBIE IPOU3BOAHBIE BTOPOTO MOPSKA, YOSAUTHCS, YUTOZ =2 1 Z = W XY

2
2. Haiitu rpaauent pynkiun z = f (X,y) B Touke Mo(Xo,)0): Z ==, Mo (4,6).
X

3 Haiitu mpousBoaHyI0 QyHKINU:
3
X

sin(x —2y) + =7x
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3. MccnenoBaTh Ha sKkcTpeMyM GyHKIHIO Z = X2 - X + y? + 2y .

HNuTerpupoBanue
Buraucants HEOIIPEAC/ICHHbIC HHTErPaJibl
dx
Jxm 2 xdx, J (X + 1) exdX, Jxcos3xdx, Je* cosxdx,
2( X+ 7x
dx ] dx {*+18 X +1 , sin® x
X2-6x+18 X A a3 ~2dx, Jdx,
Berunciaursb ONpPEeacJCHHBIC HHTEI'PAJIbI
37-6 ) 1 3 xd e dx
3sin< xcos xdx, J ' X -1) e*dx,
0 71+3x 0 (x-1) iXTT+Inx
6 2arctgx o« O X :14 X,
11+43x-2 2 1 (3X + 5)? oX
33 e 1w
J*dx o J7 4 -x2dx, J 3sin & x cos xdx, ]
71+x2 0 71+ 3 X
g
' dx
iXV7+In

Heco0cTBeHHbIE MHTETPaJIbI

1. YKa)KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HUHTETPAJIOB ABJIACTCA CXOOAIIUMCH

X K K
Jxxdx, Jx:dx,Jxx2dx.
111

) JK dx
2. BpruucnuTh HHTETpAl, YCTAHOBHUTD €TI0 CXOUMOCTD WM PACXOJUMOCTD J ----- >
x1+ X

3. Boruncnurs HUHTErpall, YCTAaHOBUTD €T0 CXOAUMOCTDb UJIN PACXOJUMOCTDb J In xdx
1

& dx
4. BpluucIUTh HECOOCTBEHHBIN HHTErpall J —=, YCTAaHOBUTD €r0 CXOAUMOCTh HIIN
oX
pacxoauMOCTb.
L dx
5. BbruncnuTth HECOOCTBEHHBIN MHTETpa , YCTAHOBUTH €0 CXOAUMOCTh WJIN
X
-1
pacxoauMOCTb.

KpaTnbie uHTErpajnl

1. U3meHuTH NOPAIOK MHTETPUPOBAHUS B IBOMHOM HHTErpae
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6-Xx

a.J dx J f(x My, b.d v J fx V)dx.

y

2. Bbruncauts \]\](10 -x2-yAdxdy, D={(x,y)]1<x<2,0<y<2}.
(®)]

3. Bbrumciuth

JJ(lZ X2 y? +16 x* y3) dxdy;
D

D:x=1y=x%y=-4x

4. Bpluuciuth

JJ (x* +y) dxdy, D - MHOXeECTBO TOUEK IIOCKOCTH, OTPAHNYEHHOE JTHHUSAMHU
(D)
y=x2, y=2xy=2/x(x>0).

5. Haiitn miomanp GUTypsl, OrpaHUYEeHHON JaHHBIMHU JTUHHSIMA

y=3/x,y=4eX,y=3,y=4.

6. Haiftu miomans GUIryphl, OrpaHHYEHHOM THHUAME Y = X2,y = - X + 2

8. Haiitu oObeM Temna, moxydeHHoro BpamieHueM Bokpyr ocu OY ¢Gurypsl, orpaHU4eHHOMN JIMHU-
amuy = x5,y =1,x=0.

9. Haiitu 00beM Tena, MoIy4eHHOTo BpaiieHneM BoKpyr ocu OX ¢urypsl, orpaHn4eHHON JIUHU-
amuy = X2, Y2 =X

KonTpoJibHbIe padoThl (IpUMepbI)

BapuaHr

1. Tloctpouts rpaduk: y = 3 COS 2 X
2. Haiitu npenens:

lim {5—n)e+(5+n 1 - cos XX x-2

1 3) Iim
Dy 2, w2
1
) -X - f 1 + xcos2xAx
4) lim X S R —— | : ( -X+1)
%2 In(x-1) w0l 1+ xcosx) 8 limU x-

3.UccneoBath Ha HEMPEPHIBHOCTD U BBIOIHUTE depTek: Y = < X2, 0 < x < 2

3, X>2
Bapuant
1.Haiiti npousBoanyo Y :
a)y = arctg 3Ixn ------ 0y = ( Vx )

X+2
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X3

B) sin(x-2y) +=7x
1 1
2. Haiitu lim  _ aregx )

— K

X

r) X=e ‘COSt,y =etcost

3. TIpoBecTH MONHOE UCCIIEIOBAHKUE M TOCTPOUTH rpaduk f (X) = X2+ N,

Bapmuanr.
du
Nel. BoruucnuTh mpou3BOIHYIO IO HanpaBneHmod U HaTU MOJYJIb BEKTOPA rpajiueHTa JIjIs
S
X3
¢bynakuu U = 2xy +—j: + Z B Touke A(6;9; 1) B HaNpaBIEHUH, COCTABIISIOLIEM C OCSIMHU KOOP- ¥
3 6 o6n
JIUHAT YIJIbI cosN = —, cosp=—y<-—772
Ne2. WccrenoBats Ha skctpemyM dynkmmo Z = Xy(1 — 4x2 — 4y) — 5.
Ne3. z = In(y - x*), x = 4sin t, y = COSt. Haiitu dz .
dt
Bapuant
Boiuucaumoes:
e o dx
16 2 I Jinx
| dx 2 j(2)e< +1)-Inxdx
1. XX -2 3 :
3x2—0I . £sin® 3x, Fr 2x—1
3-|4x2+4 X, 4. dx . : dx .
I cos 3x V4 — 2x — X
1. Beruncants HHTErpasL:
J xe—~x dXx.
1

N300pa3uth 0061aCTh HHTETPUPOBAHUS U U3MEHUTh NOPSAJOK MHTETPUPOBAHUSI B IOBTOPHOM MHTE-
rpaie
.0 V252

J dxl f(xo; y) dy.

Boruncnuth miiomaas GUrypbl, orpaHU4eHHON JIMHUSAMU

y=2—x3y=x
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.
3agaun
1 vactp 1.y =sinlnx, y\y” —? 2.y = QA’ dy —? 3.
X
y=3x>+xe x=2,Dx=01,y——?
4. Haitu npou3BOAHYO Y ©
a) y = Jsin® x-" 6) Y = Xarctg’ X

X
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10. ex+ty=cos3Xx 9.x=cost+sint,y=sint-1cost
X

5. Mccnenosars Ha skctpemyM f (X) = (x-3)2(x -5) .

€2x
6. HaiiTi nHTEpBaIbl MOHOTOHHOCTH ) = — X

7. Haiitn HanGosbiuee, HaumeHbiee 3Hauenne ynxuun f (X) =

8. [MocTpouth KacaTeabHyIO K rpaduky GpyHkimu f (X) = 3arccos X B TOUKE X = _l
2 4acTh 9. Haiftu npenensi: ’
Plim S M@ e DS lim
10 -/1,x%0 2x-1 3) IxIArgy +5x+AX < Eg3X
3 yacTh
0,x<-n
10. UccnenoBarsh Ha HENPEPBIBHOCTD M BBIIOJIHUTD YepTesk: y = SiNX, -N<Xx<0.
n, x>0
x3

11. TIpoBecTH MOIHOE UCCIACIOBAHHE U MOCTPOUTH rpaduk f (X) 2.4
X - N

Kpurepun onenku:

x3
" -16x na orpeske [-5;1].

- OICHKA «3a4YTCHO» BBICTABIISICTCA CTYACHTY, €CJIM OH PCTYJIAPHO B TCYCHHUEC CEMECTPA IMTPCACTABIISII
pelICHMA 3a1a4, BBIIIOJIHUII ITOJHOCTBIO BCC 3aaHUA U UX 3alIUTHII, OTBETHUB HAa BOIIPOCHI ITpCHIOJa-

BaTcCJId,

- OICHKAa «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, CCJIM OH HEPETYIAPHO B TCUCHUC CEMECTpA MPEC-
CTAaBJIAI PCIICHUA 3a/1a4, BBIITOJHUII 3aJaHU HC ITOJIHOCTBIO NI BOO6H.I€ HC NMPEACTaBJIAI pa6OTI>I Ha

IMMPOBEPKY, AOMMYCKACT CYIIECCTBCHHBIC HCTOYHOCTU B OTBCTAX HA BOIIPOCHI IIPLCIIOAaBaTCIIA.

Jliis mpoBeieHus TEKYIIETo KOHTPOJIs 3HAaHUH CTYJI€HTOB B AMCTAaHIIMOHHOM (opmare B pas-
paboTaHHBIX Kadenpoil «MaTemMaTuka» OHJIAHH-Kypcax MMEIOTCS NMPOMEXYTOUYHbIE (MIPOOHbIE) Te-

CTHI.

3.2. IIpome:xyTo4HAasi aTTeCTALMSA

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opme.
Bpems 511 noAroToBKM OTBETa Ha BOMPOCH! He Oosiee 45 MUH.

buner BkiIto4aeT TeOpeTHUECKUI BOIIPOC U 3aa4H.

KoMrIuiek Tl SK3aMeHanOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaremaTHkay.
TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCH.

KommnuiekT Bonpocos

no aucrunianae «MaTeMaTudecKnii aHaJIu3»

JAuddepenunanbroe ucunciaenne GyHKuuii 0HON NepeMeHHO

1. TlonsaTue nepeMeHHOI BEIWYMHBI U 00JIACTH €€ U3MEHEHHUS.
2. moHsATHE QYHKIMOHAIHHON 3aBUCHMOCTH, KIACCU(PHUKAIMS ()YHKITHA.
3. OmpexeneHue 1 TUIIBI YUCIOBOW MOCIEI0BATEIBHOCTH.
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10.

11.

12.
13.

14.
15.

16.

[Ipenen ynucioBOM MOCIENOBATEILHOCTH. Apr(PMETHISCKHE OTIEPAIMH HAJT TTOCIIeI0BATEIBHO-
CTSIMU.

VYcioBus CylecTBOBaHMS KOHEYHOTO Mpeiesia YNCIOBOM Mociae10BaTeIbHOCTH (TeopeMbl Koiu
u Beiieputpacca).

BTtopoii 3ameuaTenbHbIN Mpeed.

[Mpenen Gyukuuu. Onpenenenus. ['eomeTpruyeckas HHTEPIPETAHS TOHATHS peesa ¢ yHKIUH.
CaoiicTBa NpeIesioB.

Beckoneuno maibie, 6eCKOHEUHO OOJIbIINE (DYHKITUH.

[TepBblii 3aMeUaTeNIbHBIN TPEACI.

beckoneuHo Masbie BETUYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Majble U UX HCIOJIb30BaHUE MPU
BBIUHCIICHUH NpeesioB. Tabinia 5KBUBAJICHTHBIX 0ECKOHEYHO MaIbIX.

HenpepwiBHOCTS (DyHKIIMU B TOUKE U HA MpoMexyTke. OmHOoCcTOpoHHUE Tipenenbl. Knaccuduka-
1Msl TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HETIPEPBHIBHBIX Ha OTpe3ke (Teopembl Beitepmtpacca, bonpuano — Komm).
[IpousBonnas. 'eomerpuueckuii u puznueckuil cMbIcT Mpou3BoAHON. KacatenpHas u HOpMalib
K TUIOCKOM KPHUBOM.

Tabnu1a npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBsi3b MEX]y CYIIECTBOBAHHUEM TIPOU3BOAHON ()YHKIIMU B TOYKE U HETIPEPHIBHOCTHIO (PYHKIIMH
B TOU K€ TOYKE.
[IpouzBoHast CyMMBI, TPOU3BENCHUS, YaCTHOTO. [Ipon3BoaHAS CIIOKHOM U 00paTHOM

byHKIHIA.

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

23.
24.

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

SouhkrwdE

7.
8.
9.
10.

[Ipou3BoaHas mapaMeTpUUYECKH 3a1aHHON (PYHKIINH.

IIponsBosnHas GyHKLUY, 3aJaHHON HESBHO.

HuddeperunrpoBanue cI0KHON MOKa3aTEIbHON (DyHKIIUH.

Huddepenuupyemocts. Juddepennnan. 'eomerpuueckuii cMbicn auddepennnana.
[TpousBoaHbie U MU HEepeHIHATBI BEICIINX TOPSIKOB.

OcHoBHble Teopembl nupdepenuanbHoro ucunciaeHus (reopema depma, reopema Pos, teo-
pema Jlarpanxa, Teopema Komm).

[TpaBuno Jlonurans.

Mmuorounen Telinopa u ero cBoiictBa. @opmyna Teitnopa. OctaTounslii uieH ¢popmyssl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnrToTsl rpaduka GyHKIMH.

OkctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JlocTtaTouHOe yciioBue Bo3pacTaHus (yObIBaHUs) QYHKIUH.

HauOonbiiee n HauMeHblee 3Ha4eHNUs (YHKIIMU Ha OTPE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKA Iepernda. JlocTaTouHOE yCIIOBHUE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xoanmoe ycioBue Touku neperuda. Jfocratounoe ycnosue neperuoa.

OO61mas cxemMa NOCTPOEHHUS U UCCIIeIOBaHUS rpaduka QyHKIIUH.

q)yHK].[I/IH HECKOJBbKHUX MEPEMEHHbBIX

Omnpenenenne U TeOMETpPUYECKU CMbICH (DYHKINU ABYX MEPEMEHHBIX.
JIluHuM ypoBHS QYHKLUU JIBYX MEPEMEHHBIX.
YacTtHble Mpou3BOIHbIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
DyHKIIUN HECKOJIBKUX NMEPEMEHHBIX, TOHATHE MOJHOTO AuddepeHnnana.
JuddepennrpoBanue CI0KHBIX QYHKINI HECKOJIbKUX ITEPEMEHHBIX.
[Tpon3BoIHBIE BBICIIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMeIaHHbIe POU3BO/I-
Hble. Teopema [lIBapra.
[Tpon3BoHas PYHKIIMU HECKOJIBKUX NTEPEMEHHBIX 110 HAIIPABICHUIO.
[Tpou3BoHas O HAIPABIEHUIO U TPAJAUEHT CKAISPHOTO MOJIS.
OKcTpeMyM (PyHKITMM HECKOJIBKUX MTEPEMEHHBIX.
Heo6xoanMoe u 10cTaTOYHOE YCIOBHS dKCTpeMyMa (DYHKIMH JBYX II€PEMEHHBIX.
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HHTerpajbpHoe HCUMCIEHHE

[TepBooOpaznasi, HeornpeaeieHHbIH nHTerpal. Tabauiia OCHOBHBIX HHTEIPAJIOB.

3amMeHa NepEeMEHHON U MHTETPUPOBAHUE 1O YACTSAM B HEOIIPEIEIEHHOM UHTErpase.

WuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS TIO]T 3HaK quddhepeHmana.

WuTerpupoBanne palioHAIbHBIX APOOEH.

WHuTerpupoBanue 1o 4acTsSIM U 3aME€HA IEPEMEHHOM B OIIPEIEJIEHHOM UHTETPAJIE.

WuTerpupoBanue TpUrOHOMETPUYECKUX (PYHKIHUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UpparioHAIBHBIX (DYHKITHA.

VYHuBepcanpHasg TPUTOHOMETPUYECKas TOJACTAHOBKA.

OmnpenenenHblil nHTErpai u ero cBoiictea. ®opmyna Hetotona — Jleiibnumna.

10. IlpunosxeHus onpeaereHHOr0 HHTErpayia K PeIIeHUI0 FTeOMETPUUECKUX U (PU3NUECKUX 3a]1ay.

11. Beluucnenue mionaaeu ¢ NOMOIIbIO ONPEIEICHHOTO HHTErpaa.

12. Bepluucienue rionaay 1 AIUHBL KPUBOH, 3a/1aHHON ypaBHEHUSMHU B MapaMeTpuiecKko ¢opme.

13. Berruncrienue miomanym KpUBOJIMHEHHOTO CEKTOPA B TIOSIPHBIX KOOPMHATAX.

14. Boruncnenue miomazei B mpsSMOYTroiIbHBIX U MOJSAPHBIX KOOPAUHATAX C IOMOIIBIO OMpeeeH-
HOT'0 MHTErpaJa.

15. BeluncieHue JIMHBI IyTU C TTOMOIIBIO OMPEIeICHHOT0 HHTerpaa.

16. Boruncnenue IIMHBI TyTH KPUBOH, 3aJaHHON MapaMeTPUIECKU.

17. Beruucnenue oObema Tena BpalleHUs C MOMOIIBIO0 OMPEIEIEHHOT0 HHTErpasa.

18. BrluncieHune miomany NOBEPXHOCTH TeJla BpaIeHHsI.

19. HecoOcTBeHHbIE HHTETPaIbl IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAUMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOcTBeHHBIE UHTETPAIIBI OT Pa3pPhIBHBIX (YHKIIHIA.

CoNoOR~WNE

TunoBble BapuaHTHI OUJIE€TOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKHUH aHAJIHN3»

MMHHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMNA
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matemaruka»

HucuunnmHa «MaTteMaTH4ecKui aHaln3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3nasi, HeonpeaeneHHbI nHTerpal. Talauia OCHOBHBIX HHTErPAJIOB.
dx
2. BBIYHCIUTH HeoNmpe/eneH bl HHTerpan J

3. Haiitu rpaguent hyHKImu Z = y Xy B TOouke M, (1,4).
4. YkaxuTe, KaKO# U3 HECOOCTBEHHBIX HHTETPAIOB SBJSCTCS CXOSAIIMMCS

oT oT oT

Ixdx, J x ~2dx, J yx® dx. i i

5. HaiiauTe 3KCTpeMyMbI ¥ TOYKH Tiepernda Gpynkuun y = (X -1) e-*,

YTBepxkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 03» 05 2025 r., mpotokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnesa / /
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MUWHUCTEPCTBO HAVKH 1 BBICIIIETO OBPA3OBAHMS POCCUIICKOI ®EAEPALINNA
®EJIEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWII YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)

@DakynbpTeT 6a30BBIX KOMIICTCHIINH, kadenpa «MaremaTHKa
JucuunimHa «MaTeMaTHYeCKHN aHaIu3»
Kypc 1, cemectp 2

IK3aMeHaMOHHBII OneT Ne 1

1. HecoOcTBeHHBIEC HHTETPANIBI IEPBOTO U BTOPOTo TUMA. [IOHSITHS CXOIMMOCTH U PACXOMMOCTH
HECOOCTBEHHOT0 MHTETpaa.

2. Haiitu mpousBogHYy0 QYHKIMH, 33 JaHHON TapaMeTPUICCKH

3. Hccnenosats Ha SKCTpeMyM (GyHKIHMIO Z = X2 - X + y2 + 2.

4, BBIYMCINTH ONIPEACIICHHBI HHTETPAJ .2

3 sin xcos xdx .
0

Haiiti o6bem Tena, moydeHHOro BpamieHrueM BOKpyr ocu OX ¢urypsl, orpaHu4eHHON JIMHU-

o

amay =Xs, Yy=1,x=0.
YTBepkIeHo Ha 3aceqannu Kadeapsl MaTeMaTrku « 03» 05 2025 r., mporokon Ne 10

N.o. 3aB. kadeapoit H.B. Bacuibena / /

I[J'IS[ IMPOBCACHUA MTPOMECKYTOYHOI'O KOHTPOJIA 3HAaHUU CTYACHTOB B JUCTAHIITMOHHOM
dbopmare B pa3paboTaHHBIX Kadeapon «MaremaTruka» OHJIaWH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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