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1. Henu, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTaThl 00y4eHus
0 AUCHHUILINHE

K 0CHOBHBIM yesim OCBOGHUS TUCLMILIMHBI «MaTreMaTHYeCKHi aHaJIn3) CIeyeT OTHECTH:

- BOCIIUTaHUE y CTY/IEHTOB OOIIe MaTeMaTU4YE€CKON KYJIbTYpBhI;

- IpUOOpeTeHUe CTYJEHTaMH MIUPOKOro Kpyra MaTeMaTU4YeCKUX 3HAHUM, YMEHMH U
HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHIYKTUBHOMY M JI€AYKTUBHOMY MBIIIJICHUIO HAPSy
C pa3BUTHEM MaTEMaTHYECKOW WHTYHUIIHH;

- YMEHHUE CTYAACHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEILHOTO N3YyUeHUs y4eOHON U HayYHOH
JUTEPATyphl, COAEPIKAIICH MaTeMaTHYECKUE CBEICHUS U PE3YJIbTAThI;

- TOATOTOBKY CTYIEHTOB K JESITEIbHOCTHM B COOTBETCTBHUM C KBaIM(DPUKALMOHHOM
XapakTepUCTHKONW OakajgaBpa 10 HalpaBICHHIO, B TOM Yucie (OPMHPOBAHUE YMEHHU
HCIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO/Ibl B IPOPECCHOHATIBHOMN 1A TEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJU(HUIIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIOBHUSX
uppoBoi TYpOYJEHTHOCTH M BBICOKMX TEXHOJIOIMYECKMX PHUCKOB COBPEMEHHOH IH(PPOBOI
HKOHOMHUKH.

K OCHOBHBIM 3a0aquam OCBOEHHUS IUCLUIUIMHBI «MaTeMaTH4ecKUi aHaiu3» CleayeT
OTHECTH:

- OCBOEHHME CTYJICHTaMHU OCHOBHBIX IOHSTUH, METOJIO0B, (HOPMUPYIOIIUX OOLIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO JJIsl YCHEITHOTO PEICHHS TPUKIIAIHBIX 33/1a4;

- (popmupoBanue y cTyieHTa Tpedyemoro Habopa KOMIIETEHIMH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO IOJTOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYAA.

OOyueHnue no AUCUUILIMHE «MaTreMaTHYecKUi aHaIn3) HalpaBlieHO Ha (OPMHUPOBAHUE
y oOyyaronuxcs cieayromux koMnereHuil B coorserctBun ¢ @I'OC (ypoBeHb OakanaBpuara)
[0 HaIpaBJICHUIO ITOJATOTOBKH 09.03.02 «MHpOpMAIIMOHHBIE CHUCTEMBI W TEXHOJIOTHH,
yrBepxkAEHHBIM [Ipukazom MunoOpnayku Poccun ot 19.09.2017 N 929 (pea. ot 08.02.2021):

Koa u HamMeHoOBaHMe KOMIIEeTeHIIMHA

](IH)]HKaTopr HOCTHKCHUSA
KOMIICTCHI NN

OIIK-1. CnocoOeH npuUMEeHATh
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS, METOJIBl MATEMATHYECKOTO aHAITN3a U
MO/IJIMPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAIHHOTO HCCIICIOBAHUS B
poeCCHOHATILHOM 1eATENbHOCTH

HMOIIK-1.1. 3HaeT 0OCHOBEI BBICIIEH
MaTeMaTHKH, METOIbI 1 MOACIIH,
MIPUMEHsIEMbIE B PA3IUYHBIX 00JIACTSX;
OCHOBBI MATEMATHUYECKOTO MOJIETTUPOBAHMS,
MIPUHIUIIBI TOCTPOCHUST MATEMATHYECKHUX
MOJIeJIel, aTOPUTMBbI pEIIEHUS 3a/1a4
OINTHUMU3ALINY;

NOIIK-1.2. YMmeeT npuMeHSATh METOABI
JTMCKPETHON MaTeMaTHUKH, CHCTEMHOTO
aHaJIn3a, MaTeMaTUYECKOr0 MOJETHUPOBAHUS
JUISL ICCJIEIOBAHUS U pa3pabOTKU
po(ecCHOHANBHBIX 3a]1a4 U MPOIIECCOB;
MIPUMEHATh MaTEeMAaTHIECKOE 00ECTICUCHNE
MIPU MOJIETUPOBAHUM MPUKITAIHBIX U
MH(OPMAaLIMOHHBIX MTPOLIECCOB.

HMOIIK-1.3. Bnaneetr MeTogaMu
TEOPETHYECKOTO M SKCIIEPUMEHTATHHOTO
UCCIIeIOBaHMs 00BbEKTOB MPOo(decCHOHATBEHOM
JIeATEIIbHOCTH, COCTaBJICHUS
MaTeMaTUYeCKUX MOJIEJIEH U perieHus 3a1a4y
JIMHEWHOTO ¥ HEIWHEIHOTO
MIPOrpaMMHUPOBAHUS, a TAKKE 3a]1a4




ONTUMM3AIMH PAOOTHI C METOAAMHU
JTMCKPETHOM MaTEMaTUKH, UCTIOIb3yEMbIMU
[IPU IPOSKTUPOBAHUH U Pa3pabOTKe
WH(OPMAIIMOHHBIX CHCTEM.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuciunanHa «MareMaTH4ecKuil aHaiu3» OTHOCUTCS K 00s3arenbHON vactu Onoka bl: Momynb
«MareMaTu4ecKue TUCIUILIMHED).
JuctunanHa 6a3upyercs Ha CIASAYIOIMNUX MPOUICHHBIX TUCIUTINHAX :
- TUHEHas anreopa;
Hucuunimna «MartemMaTHYeCKuid — aHaidu3»  JIOTMYECKM CBsi3aHa € MOCIEIYIOIIMMU
JUCIUATLIMHAMU
B obsazamenvroit uvacmu.
- AHaJIN3 YKOHOMHYECKOH Y(PPEKTUBHOCTH HU(PPOBBIX PEIICHUI
- UucneHHble METO/Ibl B KOMITBIOTEPHBIX BHIYMCIICHUSX ;
- Maremaruueckas JOTUKa U IMCKPETHAsI MATEMATHKA;
- BBegenue B mporpaMMHUpOBaHUE;
- Teopust BeposiTHOCTEN U MATEMATHYECKAast CTAaTUCTHKA.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHuiX OMHOULEHU.
- CucTeMHBII aHAIN3;
— AHanu3 JaHHBIX,
TecTupoBaHue MPOrPaMMHOTO 0OCCIICUCHHS,
IIpoexTpoBaHNE UHTETPALMOHHBIX PELICHUH;
— Hudpossie MmeToap1 00pabOTKH HH(POPMALINY;
—  DOyHKIIMOHAIBHOE TPOTPaMMHUPOBAHUE.
B uacmu snexmusHwvix oucyunium:
— MopaenupoBanue OU3HEC-TIPOLIECCOB,;
- MonenrpoBaHue CUCTEM.

3. CTpyKkTypa U coaepkaHue JUCHUILIMHBI
OO61as TpyA0eMKOCTh IUCHUIUTHHBI COCTaBIsIeT 4 3a4eTHBIX eqUHUIIBI -144 gaca.

3.1. Buabl yueOHOI paGoThl M TPYI0€MKOCTh

n/n Bup yueOHoit padoTbl Koamecrso Cemectp 2
4yacos
AyIMTOPHBIE 3aHATHS 72 72
B Tom uncrne:
Jlexnun 18 18
1.
CeMuHapcKue/mpakTHUYEeCKUE 3aHSTUS 94 54
2.
JlaGoparopHble 3aHATHS - -
CamocrosiTesbHasi padoTa 72 72
IIpome:kyTouHas aTTecTanms
JK3aMEH D D
Hroro 144 144







3.2. TemaTwyeckuii IJIaH U3ydeHHs TUCHUIINHBI «MaTeMaTHYeCKHN aHAJIHU3»

CtpykTypa W cojep)KaHWe AWCHHUIUIMHBI 1Mo HampasieHuio moArotoBku 09.03.02 «WudopmarmoHHBIE CUCTEMBI U
texHojorum» OOpa3oBaTenbHas mnporpamma (poduiab) «ABTOMAaTU3UPOBAHHBIE CHUCTEMBbl 00pabOTKH UWHPOPMAIUU U
ynpanenus» (bakanaBp) Ounas ¢popma odyuenus (2025 rox Habopa)

- - Buabl yueOHoi padoThl,
Ne 5 % g BKJIIOYASl CAMOCTOSATEIbHYI0 | Buabl camocTosiTe1bHOI padoThl DopmMbI
n/n Pa3znen S X g padoTy CTyICHTOB, CrynenroB arrecTauuu
S| = 3 U TPYAOEMKOCTh B Yacax
J | I/C | JIa6 | CPC | KCP | K.P. | K.IL | PT'P [ Pedpepar | Kip | D [ 3
Bropoii cemecTp

Pa3znen 1. JuddepenuunaibHoe

HCYHUCJIeHHe (PYHKIUI OHOM

nepeMeHHo. Yuciosas

nociyeaoBarenbHoCTh. [penen uncnosoit
11 | OCIEOBATENLHOCTH 1 €10 CBOMCTBA. 2 1 2 2 4 +

[TpaBuiia npeaenbHOro Nepexoa.

Oyukuus. [Ipenen pynkiuu. TeopeMsl o

npezenax QyHKIHU.

Boiaaua 3agaunii PI'P Ne 1 no

MATEMATHYECKOMY AHAJIH3Y.

IlepBblli ® BTOpOM 3amedaTelIbHbIC

npenensl.  beckoHeyHO — Mamble W

OECKOHEYHO OoJbIIKe BEJIMYMHBI.
1.2 2 2 4 4

OKBHUBAJICHTHbIE ~OECKOHEYHO  Mallble

BEJIMYMHBI. PackpepiTue

HEOIpEAEIEHHOCTEN pa3HOro TUIA.
1.3 | HenpepriBHOCTD PyHKITMI B TOYKE W Ha | 2 3 2 2 4




npomMexxyTke. OJTHOCTOPOHHHE MPEIIEIbI.
Toukn paspbiBa ¢byHKIMY, ux
Kyaccuukarms.

1.4

[IpousBonHas (GyHKIHH.
['eomeTpuyeckuii. 1M MEXaHUYECKHI
CMBICII IIPOU3BOJHOM. IIpaBuia
muddepeHIMpOBaHUS | bopMyIIBI
BBIYUCIICHUSI TPOU3BOAHBIX. Tabmimma
MIPOU3BOJHBIX OCHOBHBIX AJIEMEHTaPHBIX
(G YHKITHIA. TexHuka
nudhepeHIpOBaHM

1.5

Huddepenmmarn. [TpousBoHBIE u
mubdepeHIManbl  BBICIIMX — MOPSIKOB.
[TpubnmxeHHbIC BBIYUCIICHUS c
MOMOIIBI0 ¢ dHepeHITNAIOB.

1.6

[IpaBuno Jlonurans. @opmyna Teitnnopa.
PaznoxkeHuss OCHOBHBIX 3JEMEHTAPHBIX
¢ynxkumii  mo  ¢dopmyne  Teinopa.
[Tpubnuxennbie BBIUMCIICHUS c
nomoinbio hopmyssl Tewmopa.

1.7

OcHOBHbIE TEOPEMBI
¢ depeHIHaTBEHOTO VCYUCIICHHUS.
MOHOTOHHOCTh (PYHKIIMU, IKCTPEMYMBI.
HeobxoauMbie U 10CTaTOYHBIE YCIOBUSA
MOHOTOHHOCTH, JIOKaJIbHOTO
3KCTpEMyMa. Uccnenosanue
BBIMYKJIOCTH Tpaduka (yHKIuu. Touku
neperuoa.

1.8

OO6mras cxema uccnenoBaHus QyHKINUU U
nocTpoeHuss ee rpaduka. CBoiicTBa
(GyHKLIUH, HENpepbhIBHBIX Ha OTpe3Ke.
Haubonpiiee u HavMeHblllee 3HAYCHUS
(GyHKLIMU Ha OTpe3Ke.

CamocrositesibHasi  padora Nel Ha




ceMuHape 10 (QYHKIHUAM  OJHOM
nepeMeHHOol

1.9

Pazpgen 2. DOYyHKUUS HECKOJIbKHUX
nepeMeHHbIX. IIpenen u
HEeNpepbIBHOCT. (OCHOBHBIE CBOMCTBA
HenpepbIBHBIX  (yHKmmid.  YacTHbie
npou3BoaHbIe. [lomHbIN quddepenmnmarn.
Boigaua 3aganmii PP Ne 2 1o
(GYyHKIMAM HECKOJIBbKHUX IePEeMEHHBbIX

1.10

[IpousBomHbie  COXHOW  (DyHKIHH
HECKOJIBKUX  IepeMEHHbIX.  YacTHbIe
IIPOU3BOJHBIC u Qg depeHmrans
BeIcIIMX mopsakoB. Teopema IllBapna.
[IpounsBoHas o HaIIPaBJICHUIO.
['paguenr.

10

1.11

DKCTpEeMyM byHKIIIN HECKOJIBKHX
HepeMEHHBIX. Heobxoaumbie u
JIOCTaTOYHBIE YCIOBHS SKCTPEMYyMa.
CamocrosiTeibHast paGora Ne2 Ha
ceMUHape MO (PYHKIUAM HECKOJbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpasbHoe HCUUCIeHHE
[TepBoobpazHasi. Heonpenenennsiit
uHTETpasl U ero cpoiictBa. TaOnuma
MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuil. MeTos HenocpeiaCTBEHHOIO
MHTETPUPOBAHUS.

Boinaua 3amanmii  PI'P Ne 3 1o
HHTErPajibHOMY MCYHMCICHUIO

12

1.13

HHTerpupoBaHre ¢ IMOMOINBIO 3aMEHBI
MEPEeMEHHOM, TMOABEICHUEM IOl 3HAaK
nuddepennuana. Merton
WHTETPUPOBAHUS TI0 YACTSIM

13

1.14

WHuTerpupoBanue paliMoHAIbHBIX Ipo0Oeit

14




WHTEIPUPOBAHUE  HEKOTOPBIX  BHJIOB
MPpaLMOHATIbHBIX u
TPUTOHOMETPUUECKUX (YHKITHIA.

1.15

3ajaun, TOPUBOIAIIME K  TOHSITHIO
ompeaeneHHoro uHTterpana. (CpoiicTBa
omnpeneaeHHoro uHrerpana. dopmyna
Hgerorona-JleiiOuuma. 3ameHa
MEePEMEHHON W HWHTErPUPOBAHHUE TIO
4acTsSM B OIPEJICIICHHOM HHTerpase

15

1.16

[IpunoxxeHus onpeaeseHHOro0 UHTETpaia
B FEOMETPHH W MEXaHUKE (BBIUMCICHUE
omanaed IUIocKuxX  Quryp, UIMHBI
KpUBOH, 00BHEMOB, wIomanaeu
IIOBEPXHOCTH).

16

1.17

HecoGcTBeHHBIE MHTErpajibl MEPBOro U
BTOPOT'0 pOJa, UX CBOMCTBA.

17

1.18

3amaud, TNPUBOASIIME K  KPAaTHBIM
uHTerpasaM. JIBoHHOM W TpOWHOHU
WHTErpalibl, UX CBOMCTBA. Brrumcienue
JBOMHBIX HMHTETPaIOB CBEIECHHUEM K
ITOBTOPHBIM. I'eomerpuueckue "
¢u3nyeckue  OPUIOKEHUS  KPaTHBIX
WHTErpAJIOB

KoHnTpoJ/ibHOE TECTHPOBaHHE

18

®opma aTTecTALMU

19-
21

Bcero yacos nmo jucuMIInge

18

54

72

PT'P

cam.
pao.

10




3.3 Coaep:xaHue pa3ieioB JUCHHILINHBI

BBenenue
Hpez[MeT, 3a1a4u U conepncaHHe AUCIUIIJIINHBI. OCHOBHBIG ATallbl pa3BI/ITI/I$I JUCHUIIJIINHBI.
CtpyKTypa Kypca, €ro MeCTo M poJib B TIOJIFOTOBKE OakajgaBpa, CBA3b C IPYTUMH TACIUTUIAHAMH.

Paznea 1. luddepennnanbHoe ucuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. YucnoBas mnocnenoBarenbHOCTh. [Ipenen 4uciioBOM MOCIEA0BATENIBHOCTA U €0
cBorictBa. @ynukuus. [locrpoenue rpaduxoB Gpynkuuii. [Ipenen ¢pynkuuu. OCHOBHBIE TEOPEMBI O
npenenax ¢pyHkiuu. [lepBoiii U BTOpoi 3aMedarelnbHble mpeaesbl. CpaBHEeHHE OECKOHEUHO MajlbIX
1 0€CKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BEIMYHMHBI.

Tema 2. HenpepriBHOCTh QYHKIIMIA B TOYKE M HA MPOMEXKYTKe, TOUkHM paspbiBa (HyHKIIUH,
ux Knaccuukanus. ACUMNOTOTH rpaduka QyHKINH, UX KIacCU(PUKAIHSL.

Tema 3. IlpousBonnas pyHkiuu. ['eoMmeTpudeckuii U (PU3UYECKHI CMBICT TTPOU3BOIHOM.
[TpaBuna nuddepeHnmupoanus u HOpMybl BEIYUCICHHS MPOU3BOAHBIX. Tabmuia mpou3BOIHBIX
OCHOBHBIX 2JIEMEHTApHBIX (PYHKIMIA. Beruucienue npon3BoAHbIX (QYHKIUH, 3aJaHHBIX Pa3IM4YHbIM
obpa3zom.

Huddepennman. IlpousBoansie n nuddepeHmansl BRICIIUX TOPpakoB. [IpubnmkeHHbIC
BBIYUCIICHUS ¢ TOMOIIBI0 1 depeHnnanos.

Tema 4. IlpaBuno Jlonuransa. ®opmyna Teinopa. PackpsiTue HeomnpeaeneHHOCTeN
pa3nuyHOro Tuma. PasjoeHne OCHOBHBIX 3JeMeHTapHbIX (yHKIMA 1o ¢opmyne Teitnopa.
[TpubnmxeHHbIe BRIYUCIEHUS ¢ TOMOIIBIO Gopmyssl Teitnopa.

Tema 5. OcHOBHBIE TeopeMbl UG (HEPSHIIMATEHOTO UCUUCICHHSI. MOHOTOHHOCTD (DYHKIIHH,
sKcTpeMyMbl HeoOXoaumble W OCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAIBHOTO 3KCTPEMyMa.
HccnenoBanue BeIMyKiI0CTH rpaduka pyHkuuu. Toukn nepernda rpaduka GyHKINH.

OO6mas cxema uccienoBanus (GYHKIMU U MOCTpoeHus ee rpaduka. CpoiicTBa (PyHKIHH,
HETPEepBIBHBIX Ha oTpe3ke. Hanbomnpiiee 1 HanMeHblee 3HaYeHUsT QYHKIIMU Ha OTPE3Ke.

Paznen 2. ludgdepennnanbHoe ucHucjieHne PyHKIMH HECKOJIBKUX MepeMeHHbIX
Tema 1. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. JINHUYU U MOBEPXHOCTH ypOBHs. YacTHbIE
npousBoHble. [Tonuelii qudpdepenunan. ITpousBogHbIe CI0XKHON QYHKIIMN HECKOJIBKHUX IIEPEMEH-
HbIX. YacTHbIe Tpon3BoAHbIe U AuddepeHnansl Beicmx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonnas no HampasineHuto. ['paguent. KacarenbHas k kpuoi. KacarenbHas
IUIOCKOCTh U HOpMaib K noBepxHocTu. ®opmyna Teitnopa. DxecrpeMyM (QyHKIMM HECKOJIBKHUX
nepeMeHHbIX. HeoOxoaumble U 10CTaTOYHbIE YCIOBHS SKCTPEMYMA.

Pa3nen 3. UaTerpajibHoe ncUmncjieHue

Tema 1. IlepBooOpa3nas. Teopema CyIecTBOBaHHS HEOINPEACICHHOTO HWHTErpaa.
HeomnpenenenHslit HHTErpaia U ero cBoiicrBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTaPHBIX
¢byHkui. Meros HenocpeACTBEHHOTO MHTETPUPOBAHUS.

Meroapl HMHTErpUPOBAaHUA C IIOMOIUBIO 3aMEHBl I[IEPEMEHHOW, IIOABEICHHMEM II0J 3HAK
muddepernmana. Meron HHTETPUPOBAHUS 1O YACTSIM.

WHTerpupoBanue palMoHANbHBIX Ipo0el, HHTErpUpOBaHUE HEKOTOPHIX BUJOB HPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX (YHKIIHM.

Tema 2. 3agaun, NpuUBOJAIIME K IOHATUIO ONpEAENEHHOro MHTerpana. OnpenencHHbIN
WHTETpaJl, €ro CBOWCTBA. YCIOBUS HHTETPUPYEMOCTH. MHTErpan ¢ nepeMeHHBIM MNpeaeioM
uHTerpuposanus. ®opmyna Heiorona — JleiiOnuma. 3aMeHa nepeMEeHHOW B OIpeNelIEHHOM
HHTETpaJe.

[TpunoskeHns OnpeesIeHHOro UHTErpaja B TEOMETPUN U MEXAHUKE (BBIUMCIIEHHE 10N
IJIOCKUX (GUTYp, AJIMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpayibl MEPBOIO M BTOPOro ponaa (mo OecKOHEYHOMY
MIPOMEXYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMIA Ha KOHEUHOM NPOMEKYTKE), UX CBOWCTBA.



Tema 4. 3agaun, npuBoAsIIME K KPaTHBIM HHTErpanaM. JIBOMHON U TPOMHOIN UHTErpajbl, UX
cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPATIOB.

3.4 TemaTuka NpakTUYECKUX 3aHATHH MO AUCHUILINHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3ansATHSA

n/n

1 Pa3zgen 1. Di1eMeHTBI MAaTEMATHYECKOI'0 AHAJIN3A.

Uucnosass mnocnenoBareabHOCTh. [Ipenen 4YucioBON MOCIENOBATEIBHOCTH U €TI0
cBoricTBa. [IpaBuna nmpexensHoro nepexona. @ynkunus. [Ipenen pynkmuu. Teopemsl o
npeznenax ¢GyHkuuu. IlepBelii 1 BTOpOil 3aMedaTenbHbIe PEIEIbI.

2 CpaBHeHuE OECKOHEYHO MallbIX U OECKOHEYHO OOJbIIMX BEIMYMH. DKBUBAJCHTHHIE
0ECKOHEYHO MaJlble BEJIMUUHBI.

3 PackppITHE HEeolpeIeIeHHOCTEH Pa3InYHOro THTIA

4 HenpepriBHOCTS (yHKIMI B TOUKE U Ha TpoMeKyTKe. OTHOCTOPOHHUE Tpeiebl. Touku
paspeiBa Gpynkiun. [Ipumeps! pemenus 3amaq

5 [TpousBognas ¢yukuuu. IlpaBuna nuddepennupoBanus u QGoOpMysabl BBIUKCICHUS
npon3BoaHBIX. TexHnuka nuddepeHnnpoBaHust

6 HuddepenunpoBanrie  oOpatHbix  GyHKIUN, (yHKIOUNA, 3aJaHHBIX  HESBHO,
napaMeTpHUIecKy, Jorapupmuieckoe 1udhepeHmpoBaHne

7 HMudbdepennman. ['eomerpuueckuii cmbicn  auddepennuana. [IpousBojmHbIE W
muddepeHransl  BBICIIMX  TOPSIKOB. [IpHOIMKEHHBIE BBIYMCICHUS C  TTOMOIIBIO
nuddepeHIraios.

8 [IpaBuio Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAETEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxkeHus OCHOBHBIX dJIeMEHTapHbIX QyHKIMi o popmyne MakiopeHa.

9 [TpubnkeHHbIe BBIYHCIECHUS C TOMOIIBI0 Gopmyssl Teitnopa.

10 | [omHoe uccnenoBanne GyHKINN U mocTpoeHue rpadukos. [Ipumeps

11 | [HonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukoB. [Ipumeps! (TpooKeHE)
CamocTosrenbHas pabora Nel Ha ceMuHape 1o QyHKIMSIM OAHON NEPEMEHHOMN

12 | Pazgen 2. PyHKUMH HECKOJbKHMX NepeMeHHbIX. JIMHMM M TOBEPXHOCTH YPOBHS.
YacTtHble npon3BoAHbIE U UG depeHIInal NepBoro nopsaxa.

13 | [Honuei quddepennman. I[IpousBoansie cnoxHoi ¢yHkumu. [IponsBonHas ¢pyHKuIuH,
3aJJaHHON HesBHO. YacTHBIE MPOW3BOAHBIE W U (EpPEHIMAIBl BBICIINX MOPSIKOB.
Teopema IlIBapua.

14 | IlpousBoHas 1o HampaBiIeHUIO. [ paaueHT.

15 | DkctpemyM QYHKIMH HECKOJBKUX MepeMeHHbIX. HeoOXonumble U J10CTaTOYHBIE
YCIIOBHS DKCTPEMyMa.

16 | CamocrosiTenbHast pagora Ne 2 Ha ceMHHape MO (GYHKIHSIM HECKOJIBKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpajibHOe HCUNCTIEHHE
[lepBooOpaszHas.  HeompeneneHHblii  WHTETpal W €ro  CBOiicTBa.  Mertoa
HETIOCPEJICTBEHHOTO WHTETPUPOBAHUSI.

18 | UnTerpupoBanue ¢ TMOMOIIBIO 3aMEHBI IE€PEMEHHON, MOJBEACHUEM TOJl 3HAaK
muddepennpana. Meron HHTErpUPOBAHUS MO YACTSIM

19 | UnTerpupoBaHne panMOHAIBHBIX Jpo0ei, HWHTErpUPOBAHHE HEKOTOPHIX BHUIOB
UPPAMOHATBHBIX (QYHKIIUH

20 | MHTerprpoBaHyue TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeruncieHue OmpeNeeHHBIX HHTerpanoB mo ¢opmyine Huiorona-JleiiOHnma. 3ameHa
NEPEMEHHOI U HHTETPUPOBAHKE MO YACTSAM B ONPEACICHHOM HHTErpae.

22 | TlpuiioskeHUsl ONPENETICHHOTr0 WHTErpaja B TEOMETPUM W MEXaHHWKE (BBIYHCIICHUE
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TJI0MIAJEH TUIOCKUX (DUTYp, JUTMHBI KPUBOM).

23 | [IpunokeHus OMPEAENEHHOTO0 WHTETpalia B TEOMETPUU M MEXAHWKE (BBIYMCIICHHE
00bEMOB, IUIOIIAJICH TOBEPXHOCTH).

24 | HecoOCTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOTO POJIa, UX BHIYHCIICHHUE.

25 3&,[[3‘11/1, MMPpUBOIAINIMEC K KpPATHBIM HHTCTpAJIaM. Brrancnenue ,HBOfIHBIX HHTErpajIoB
CBCIACHUCM K IMOBTOPHBIM. 3a11at11/1 Ha UBMCHCHUC NOpsAAKAa HHTCIPUPOBAHUA B HBOfIHOM
HHTErpajic

26 | 'eomerpuueckue u (U3MUECKHE NPUIOKEHUS KPATHBIX HMHTErPAIIOB, MPUMEPHI
BBIYHCIICHUSL.

27 | KoHTposbHOE TECTUPOBAHUE IO KYpCY.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYypCcOBBIX padoT)

KypcoBbie npoekTsl(KypcoBbie paboThl) y4EOHBIM IJIAHOM HE MPEyCMOTPEHBI.

4 YyeOHO-MeTOAMYECKOE M NH(OPMALIMOHHOE o0ecneyeHune

4.1 HopmaTtuBnblie 10kyMeHTbI 1 OCThI

1.0I'0OC 09.03.01 HudopmaTinka U BBHIYMCIUTENIbHAA TEXHHKA, YTBepkAEHHBIM [Ipukazom
Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);

2.AkaneMuyeckuil yueOHbIN Mman mo HanpaBienuto noarotoBku: 09.03.01 «Mudbopmaruka u
BBIUUCIIUTENbHAS TeXHUKa». [Ipoduis: BeG-rexnonorun - ounas. 2025.

3.00pazoBarenbHas mporpamMma 1o HampasiaeHuio moaroroBku: 09.03.01 «Mudopmaruka u
BBIUUCIIUTENbHAS TeXHUKay. [Ipoduis: BeG-rexnonorun - ounas. 2025.

4. Vxa3 llpesunenta Poccuiickoii ®@enepanuu ot 01.12.2016 No 642 «Ctpareruu Hay4dHO-
TeXHOJIOrn4eckoro passutus Poccuniickoit denepanum».

5. Ilpuka3z MunucrepcTBa 0O6pa3zoBanus U Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O06 yrBepxaeHuu Ilopsaka mpuMeHEeHHs] OpraHU3alMsIMU, OCYLECTBIISIFOIIMMH 00pa30BaTEIbHYIO
JesTeIbHOCTb, AJIEKTPOHHOIO OOy4YeHMs, AMCTAHIMOHHBIX OOpa30BATENbHBIX TEXHOJOTMHA MpH
peannzanuy 00pa3oBaTENbHBIX IPOIPAMM).

4.2 OcHOBHasi IUTEpaTypa

1. ®uxtenromnsi I'.M. OcHOBBI MaTeMaTHUYECKOTO aHANIU3a: Y4eOHUK /7S BY30B, 15-€ u3a., crep.
CII0, Jlans. 2023. Yacts 1. 444 c.

2. O®uxrenroasl] I.M. OcHOBBI MaTeMaTHYECKOT'O aHAJIN3a: y4eOHUK AJIs BY30B, 14-e u3., crep.
CIIo, Jlanw. 2023. Yacts 2. 464 c.

3. Kyapssue JI.JI. Kparkuii kypc maremarnyeckoro anamuza. T.1. JluddepenHumanbHoe u
UHTETpalbHOE HCUMCIeHUS (QYHKUUN OAHOM mnepeMeHHOH. Psanpl: YueOHMK [DIeKTpOHHBIH
pecypc]: yue0. - DnekTpoH. gaH. - Mocka: ®usmarnut, 2015. - 444 c¢. [Pexum goctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa.]

4.3  JlonoJHMTebHAS JIUTEpPATypa

1. Tuckynos H. C. Iuddepennuansnoe U HHTETpaIbHOE UCUUCICHUS Ui BTY30B. B 2-X ToMmax.
M.: UnTerpan - Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3ybkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHUKH JJII TEXHUYECKUX BBICIIMX y4eOHbIX 3aBefeHuit. Yactu 1-4. M.: MT'TI1VY, 2012. 400
9K3.
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3. Kpatkuili kypc BbIcuiedl MaTteMaTuku [DNEKTpOHHBIA pecypc]: yued. - DJEeKTpoH. aaH. -
Mockaa: Hamxkos u K, 2017. - 510 c. [Pexxum  moctyma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]

4. byrpos f.C., Hukonbckuii C.M. Bpiciias MmateMarrka: y4eOHUK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHurerpanpHoe wucuucieHHe (QYHKIMA OJHOW M HECKOJbKHUX IEPEeMEHHBIX. Teopus MOJs:
METOJIMYCCKUE YyKa3aHWUs W BapUaHThl pacueTHO-rpaduueckux pador // boagynor M.A.,
boponuna C.U., ITokazeeB B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematuuecknii ananus. Teopust mpenenoB u audQepeHnaTbHOe UCYUCIECHUE: OCHOBHBIE
MOJIOKEHUS TEOPHH, METOAMYECKHE yKa3aHUs M BapHaHThl pacueTHo-rpaduueckux padbot //
boaynoB M.A., bopoauna C.U., Koporkosa H.H., Tkauenko O.11. M.: MI'TY «MAMM», 2009.

4.4  JjaexTpoHHBIE 00pa3oBaTebHbIE PeCcypChl

HpOBeI[eHI/IC 3aHATUU U aTTeCTaI_[I/Iﬁ BO3MOXHO B JUCTAHIIMOHHOM (bopMaTe C IPUMCHCHHUEM
CHCTeMBl AucTaHIMOHHOTO oOyuenus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTtuka» 3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
MIpOrpaMMBI..

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

HHTerpanibHOE HCUNCIICHHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMN OJJHOM IepeMeHHON
JuddepeHunaibHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

MCYUCIIeHNE PYHKIUH

HCCKOJIbKUX IICPCMCHHBIX

JIOTIOJTHUTEIBHBIC TIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMaTH4YCCKOIro aHajim3a

Pazpaborannbsie DOP BKIIOUAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[lopsnox mnpoBeaeHuss pabOT B JIUCTAHIIMOHHOM (QopMaTe YCTaHABIMBAETCS OTICIbHBIMU
pacropsKeHUMHU POpPEKTopa 1o yueOHOH paboTe W/uiy HEeHTPOM y4eOHO-METOAMYECKONH PaObOTHI.

Ka)K,[[BIfI CTYACHT O6CCH6LI6H WHIWBUAYAJIBHBIM HCEOTPAHUYCHHBIM JOCTYIIOM K 3JICKTpOHHOI>'I

OMOIMOTEKE MOCKOBCKOI'O IOJIMTEXA

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

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTephalibl B JJIEKTPOHHOM  BUJIE,

MNpEACTAaBJICHHBIC Ha canTe mospolytech.ru B pa3aciic: «HeHTp MaTeMaTu4dYeCKoOro O6pa30BaHI/I$I»

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

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

[Tone3nbie yueOHO-MeTOAUYECKHE U HH(OPMAITMOHHBIC MaTEPUAIIBI TIPEICTABICHBI Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepedyeHsr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceTH «HTepHEeT» UIsi OCBOCHMUSI

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

4.5. JIunieH3NOHHOE U CBOOOHO PacnpocTpaHsieMoe MPOrpaMMHoOe oGecnedeHne

Ne| HammenoBanue | PaspaGoruux I10 JloCTynIHOCTH Ccpuika Ha Enunblil peectp
(mpaBooOitagaTens) (JIMTIIEH3NOHHOE, POCCHICKHX IIPOTPaMM JIIs
cBOOO/THO OBM wu B/l (ipu Hamu4un)
pacrpocTpaHseMoe)
1 | Astra Linux [ OOO JInnen3snonHoe https://reestr.digital.gov.ru/ree
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https://e.lanbook.com/book/93522
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://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

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

MoiiO¢uc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHEIE str/301558/?sphrase id=9433
TEXHOJIOT'NMN" 75

4.6. CoBpemeHHbIe MpodeccoHaIbHbIe 0a3bl JaHHBIX M HH(POPMAIIUOHHBIE

CIIPaBOYHBbIC CUCTEMBI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX 1Jis1 OCBOCHHS JIMCIUIIUHBI:

HaumenoBanue

Ccbuika Ha pecypc

JocTtynHocTh

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocTtynHa B ceTn
HHutepuer 6e3

OTpaHUYCHUN
Mngopmanuonnrie pecypert Cern http:// www.consultant.ru | Joctymnso
Koncynprantllntoc ) ' '
ITopran ®@enepanbHbIX
TOCYAAPCTBCHIbIX http://www.fgosvo.ru. JlocTymHO

00pa30BaTeNIbHbIX CTAaHAAPTOB
BBICIIIETO 00pa30BaHMs

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
Wurepuer 6e3
OTpaHUYEHUN

IPR Books https://www.iprbookshop | JocrynHa B cetr

ru/ WuTeprer 6e3
OTpaHUYEHUN
IIpodeccnonanbubie 0a3b1 JAHHBIX

baza naHHBIX HayuyHOU http://www.elibrary.ru JlocTynHo

AIIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | octymuo

HoJUTeMaTHYecKas peepaTuBHO-
6ubnuorpaduueckas u
HayKOMETpHUeCKast
(bubnuomeTpuyeckas) 6a3a JTaHHBIX

5. MaTepuajbHO-TEXHUYECKOEe o0ecnevyeHne I CIUTIIUHBI

15


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHo — TexHHUYeCKas 0a3a yHHMBepcHTeTa 0OeCreyrBaeT IMpOBEIEHUE BCEX BUIOB
3aHATUNA, TPETYCMOTPEHHBIX y4EOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CaHUTAPHBIM U
IIPOTUBOINOXAPHBIM IIPAaBUIaM U HOPMaM.

Kadenpa «MaremaTuka» He pacrnojaraeT COOCTBEHHBIM ayJUTOPHBIM (OHAOM U
UCTOJB3YyeT YUeOHbIE ayAUTOPUH U3 001Iero (JOHIa YHUBEPCUTETA.

[Ipu HeoOXxomuMOCTHM  [UIsi TPOBENCHHUS WHTEPAKTHBHBIX  MPAKTHUYECKUX  3aHITUN
HCIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanuyeckue peKOMeHAalMU
6.1. MeTozmquKne PEeKOMEHAAIINHA AJIA IIpEnoaaBaTe st
IO OpraHu3anuu 06y‘leHI/lﬂ

[Ipexxne Bcero, ciemyer oOpaTHTh BHMUMAaHWE CTYIACHTOB Ha TO, YTO NPAKTHYECKH BECh
M3Yy4aeMbIil UIMH MaTepHall He TpeOyeT Kakoi-Inbo crenuanbHON (JIOMOJHUTENbHOM) MOATOTOBKU
Y BIIOJIHE MOXET OBITh YCIIEITHO M3y4YeH, €CIIA CTYICHTHI OYAYT MOCEMaTh 3aHATHS, CBOEBPEMEHHO
BBHITIOJHATH JIOMAIllHUE 33JaHusl U TOJB30BaThCS (NP HEOOXOAMMOCTH) CHUCTEMOH IIAHOBBIX
KOHCYJIbTAIIM/ B TEYEHHE KAXKIOTO ceMecTpa. Boiuenmme B Kypc MaTaHAIM3a Pa3/ieiibl SIBISIOTCA
KJIACCUYECKHMH, B TO € BPEMsI OHU IMPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK MMEIOT LIMPOKOE
pacrnpoCTpaHEeHHUE Ui PEIICHUsT Pa3HOro poja 3ajad BHYTPU CaMOW MATEMaTUKU U MPUKIATHBIX
3amady. X ocBoeHME MOMOXKET CTYJEHTaM JIOTMYECKH BEPHO, APIyMEHTHUPOBAHO U SICHO CTPOMTH
YCTHYIO M MHUCbMEHHYIO p€4b, YCHENIHO MPUMEHATh HAKOIICHHBIC 3HAHUS B MPOdecCHOHATHHOU
NEeSATEIbHOCTH.

Heob6xomuMo ¢ camoro Havana 3aHATHM pPEKOMEHIOBaTh CTYJAEHTAM OCHOBHYIO U
JIOTIOJIHUTEIBHYIO JIUTEPATYPY, a B KOHIIE CEMeCTpa J1aTh CIMCOK BOIPOCOB JJI MOJATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHsATHY MO JUCHMILIUHE CIEAYET 00513aTeIbHO TPOUH(GOPMUPOBATH CTYICHTOB
0 BHJIE ¥ opMax TEKYIIEeH U MPOMEKYTOUHOM aTTECTANN MO TUCITUILIMHE, CPOKAX UX
MIPOBEACHUS, YCIOBUSX JOIMYCKa K MPOMEXYTOYHOM aTTeCTALIMU, IPUMEHSIEMbIX BUAX
MPOMEKYTOUYHOTO KOHTPOJIS.

W3noxeHne TEOPETUYECKOro Marepuana JOJDKHO COMPOBOXKAATHCS WIIIOCTPATUBHBIMU
MpuMepamMu, TIIATEIbHO OTOOPaHHBIMH IPEToAaBaTeIeM TaK, YTOObI TEXHUYECKHE TPYAHOCTU U
BBIKJIAJKM TIPU PELICHWHM 337Ja4d HE OTBJIEKAJIM OT TJABHOTO: OCMBICICHUS HAEHU U CYTH
npuMeHseMbIX MeTosioB. CreayeT Bcerga yKasblBaTh MPUMEPHl MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHU U (HOPMYIL.

[IpakTuueckue 3aHATHS JODKHBI OBITh OPraHW30BaHBI MPETOaBaTeIeM TaKUM 00pa3oM,
9TOOBl  OCTAaBAJIOCH BPEMsS Ha MEPUOJUYECKOE BBIMIOJHEHUE CTYIACHTaMHU HEOONBIION
CaMOCTOSATENILHON pabOThl B Ay TUTOPUH JIJISl TPOBEPKH YCBOCHUSI M3JI0’KEHHOTO MaTepHuaa.

[IpenogaBatens, BEAYIIMI NpPAKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH yueOHO-
TEMAaTUYECKUH TUIaH 3aHSATUH C JIEKTOPOM, UCTIOJIB30BaTh €IUHYIO CHCTEMY 0003HAUCHUH.

[IpenogaBatento cieayeT AOOMBATHCS CUCTEMATUYECKOW HEMPEPHIBHON pabOThI CTYACHTOB
B TEUEHHE CEMECTpa, HEOOXOJAMMO BBISBIISITh CHJIBHBIX CTYJCHTOB M TPUBJICKATh WX K HAYYHOU
paboTe, K yJacTHUIO B pa3HOTO poja OJIMMITHAIAX U KOHKypCax.

CTyIIeHT HOJKEH OLIYIIaTh 3aMHTEPECOBAHHOCTD MPETO/IaBaTeNs B IOCTHKEHUH KOHEYHOTO
pe3ynbrata: B NpuOOpeTeHHH OOYdYaIONUMUCS TPOYHBIX 3HAHWUH, YMEHUH W BIaJCHUSA
HaKOIUIEHHOW MH(OpMaIel i pereHus 3a1ad B IpodecCuoHaIbHOM AeITeIbHOCTH.

OO6pa3oBarebHbIe TEXHOIOTHH.
[IpoBenenue 3aHATUI U aTTECTALIM BO3MOXHO B JUCTAaHIIMOHHOM (hopMate ¢ MPUMEHEHHEM
CHCTEMBI MCTaHIMOHHOTO 00y4yeHus: yausepcutera (C10-LMS) Ha ocHOBe pa3paboTaHHBIX
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kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 0Opa3zoBareibHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpammsl (cwm. 1. 4.4).
[Topsimox mpoBeaeHus: paboOT B AUCTAHIIMOHHOM (opMaTe yCTaHABIMBAETCS OTACIbHBIMHU
pacropsKeHUsIMHU IPOPEKTopa 1o yueOHOH paboTe n/uiy HEeHTPOM y4eOHO-METOANYECKONH PabOTHl.
6.2. MeToauyeckue yKa3aHus JJis 00y4AIOIIMXCHA MO OCBOEHUIO

JUCHMUIIMHBI
Paznea 1: nudppepenunanbHoe ucunciaeHne GyHKIuil 0THOMH MepeMeHHOM

[Tpu n3ydennn nuddepeHnnanIbHOr0 UCYUCICHUS (YHKIMKA OHOW MepeMeHHON oOpaTuTe
BHUMaHME Ha NOHATHE Ipesena pyHKIUM B TOUKE U METOJbl ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX TOHATHI MaTeMaTH4ecKoro aHaius3a. Ilpu BeUUCIEHHH TpenenoB (QYHKIUH HAO,

0 o
Ipekae BCEro, BHICHHUTH XapakTep HeompeneieHHocTdH | —, —, 0-00,00—00,1" |. UYro6sr
00
OBJIA/IETh TEXHUKOHN pElICHHs 3aJad Ha BBIYMCICHHME MPEAEIOB, HAJ0 3HATh JBa 3aMeydaTeNIbHBIX
npejena, TabuIly SKBUBAJICHTHBIX O€CKOHEYHO MallblX, IpaBuio Jlonurans, pa3inuyHble IpUeMbl
PaCKpBITHSI HEOTIPEEIIEHHOCTEH B 3aBUCUMOCTH OT BHUJa (PYHKIIUHM M PEIIUTH TOCTATOYHO OOJIBIIOE
KOJINYECTBO 3a]1ay.

[Ipy wW3ydeHWW TeM, MOCBSIICHHBIX MPOM3BOMHOW W muddepeHnmany (GpyHKIHH, HATO0
OCMBICJIMTh UX F€OMETPUYECKUN CMBICI, TOHUMATh pa3inuue Mexay HUMHU (auddepeHuuan - 31o
rJIaBHasl JIMHEHHas 4acTh mnpupameHus ¢(yHkium). TBepao 3HaTh (Kak TaOMUIly YMHOXKCHUS)
dopmynbl  audQepeHIMpPOBaHU  OCHOBHBIX  JJEMEHTapHbIX  (YHKUMH M [paBuia
maddepeHrpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpPaBUJIO IU(GPEpEHIIMPOBAHMS CIIOKHON
byHKIUN).

OOparuTe BHUMaHUE TaKke Ha 0COOCHHOCTH nuddepeHupoBanns GyHKINH, 3aJaHHBIX B
HesiBHOU (opMme, mapaMeTpUUeCcKu, Ha IpueM JiorapupmMuieckoro 1uddepeHupoBaHus.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJITOPUTM HCCIIE0BAHUS PYHKINN U TOCTPOCHUS
rpauKoB: oOmpeaerIeHUe TOYeK pasphiBa (M HMX KIacCHUKAIMIO), aCHUMIITOT Trpaduka
(BepTUKANbHOM, HAKIOHHOM, TOpPU3OHTAIbHOIN), HEOOXOOUMBbIE U JOCTAaTOYHBIE YCIOBHS
MOHOTOHHOCTH (DYHKIIMH, CYILIECTBOBAHUS JIOKAJIBHOTO SKCTPEMYyMa, POMEXYTKOB BBITYKIOCTH U
BOTHYTOCTH ()YHKIIMU U TOUEK Ieperuoa.

Pazgen 2: nuddepennuanbHoe ucuncjienne GyHKIHIA HECKOJbKHX NepeMeHHbIX

[Ipy wu3ydyeHWu [OaHHOTO paszzfena oOpaTuTe BHHUMaHHE Ha TO, 4YTO (YHKIMS JBYX
IIEPEMEHHBIX HMMEET HAIJISIAHBIA TeOMETPUYECKHIl CMBICI — 3TO IOBEPXHOCTh B TPEXMEPHOM
MIPOCTPAHCTBE

Hano ocMBICINTh TOHSATHS YacTHBIX NPOM3BOJHBIX M MOJHOro aupdepeHunana u
OCOOCHHOCTb WX BBIYMCIICHHS, OBJIAJIETh TEXHUKOW BBIYUCICHUS MPOU3BOAHBIX OT CII0KHOMN
(GYHKIMN HECKOJNBKUX NepeMeHHBIX. Cienyer oOpaTuTh BHUMaHME Ha TO, YTO Uil (DYHKIUH

Z= Z(X, y) CMEIIaHHBIE YaCTHBIE MPOU3BOJHBIE BTOPOTO TMOPSAKA PaBHBI MEXIAy COOOM:
0’z 9’z
OX0y  OyoX

Jist GyHKIIMM HECKOJIBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHUs! (PYHKIUU B MPOU3BOIHHOM
HalpaBJI€HUN XapaKTepU3yeTCs MPOM3BOAHOM TIO HAIpaBICHUIO, a HauOOJbIIas CKOPOCThH
M3MeHeHUs QYHKIIMU OyAeT B HAIIPaBJIIEHUH BEKTOPA TPAHEHTA.

Crnenyer oOpaTuTh B JTOM TeMe BHHMaHHE Ha HEOOXOJUMOE W JIOCTATOYHOE YCIIOBHS
CYIIECTBOBAHMSI SKCTpeMyMa (DYHKIIUU HECKOJIBKUX NEPEMEHHBIX.

(Teopema lIBapua), To ecTh opsAAOK MU PepeHIIpOBaHUS HE UMEET 3HAUCHHUS.

Paznen 3: mHTEerpajgbHOe HCYMCIEHHE

B uHTErpanbHOM MCUMCIIEHUU pelaeTcs 3a/1a4ya, 0OpaTHOM TOM, KOTopas paccMaTpUBalIach
B JnuddepeHIaTbHOM HCUMCICHUH. HEOOXOAMMO HaWTH A JaHHOW (pyHKUMU f(X) TaKymo
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(GyHKIMIO, POU3BOAHAS OT KOTOpoW Obla OBl paBHa 3amaHHOW. MHTerpupoBaHue ¢GyHKIUNH —
JIOCTaTOYHO CIIOKHBIN pa3/iesl MaTeMaTHKH, OBJAAeTh KOTOPHIM MOYHO TOJBKO, €CIIH CTYJACHT
«BO3BMETY JIOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOTO THUIIA.

Hano TBepo 3HAaTh TaOMUIy HHTETPAIIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIMH, OCHOBHBIC
METOABl HMHTErPUPOBaHMA (3aMEHa TIEPEMEHHOM, moaBeAeHue Moa 3HaK auddepenunnana,
MHTErPUPOBAHKUE TI0 YaCTSAM, MPUEMbl BBIYHCICHUS WMHTErPAJOB OT PAlMOHAIBHBIX JApPOOEH, OT
Pa3HOro THIA TPUTOHOMETPUIECKUX (PYHKITHHN).

Hamo ocMbICINTh €IMHCTBO MMOAXOJAa K IIOCTPOCHHIO  ONPENECNICHHBIX, KpPaTHBIX,
KPUBOJMHEWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHNE HEKOTOPOW MHTETPAIBbHOM CyMMBI U
IpeAeTbHBINA TePexXo.

3HaTh TEOMETPUYECKHH CMBICI M OCHOBHYIO (DOPMYJTY BBIYHCICHHUS OIPEIEICHHBIX
uHTerpanoB — ¢opmyny Herotona — JleiiOHuma, reomerpuyeckue M (U3NUECKUE MPUIIOKCHUS
OTIpENICICHHBIX M KPATHBIX MHTETPajioB, YMETb HAaXOIUTh IUIOIIAAb IUIOCKOH (UTYpHI, IIHHY
KPHBOI1, 00bEM U IUIOIA/b TOBEPXHOCTHU TEJ BPALLIECHUS.

7. ®DOHJ OLIEeHOYHBIX CPEACTB

DOoH/J| OLIEHOYHBIX CPEJCTB MO TUCHUILIMHE «MaTeMaTHYECKUl aHaIn3
no HanpasineHuto noarotoBku: 09.03.02 «MHpopManmoHHbIE CHCTEMBI U TEXHOJIOTUH

[Tpoduib «ABTOMaTH3MPOBAHHBIE CUCTEMbI 00PaOOTKH MH()OPMAIMH U YIIPABICHUS
®opmbI 00yUeHUS: 3a09HAS.

Kadenpa: «MaTtemaruka

@DOH/| OLIEHOUHBIX CPEJCTB BKJIKOYAET Pa3Aeibl:

7.1. MeTonbl KOHTPOJIS ¥ OLICHUBAHUS PE3yJIbTaTOB O0yUEeHHUS.
7.2. llkana u KpUTEpUU OLICHUBAHUS PE3YIIbTATOB O0yUCHHS.
7.3. O1LiIeHOYHbIE CPEICTBA.

7.3.1. Texkyuuit KOHTPOJIb.

7.3.2. IIpomexxyTouHas aTTecTalus.

7.1. MeToabl KOHTPOJISI U OLIEHNBAHMS Pe3yJbTATOB 00yUYeHUs
JUI1st KOHTPOJISL YCIIEBAEMOCTH M Ka4eCTBA OCBOCHHUS AMCIUIUIMHBI HACTOSIIIEH TIPOTpaMMOi
HPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMoCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).
7.2. lllkana u KpUTEPUHU OLEHMBAHUSA Pe3yJIbTATOB 00yUeHU S

®opMa NPOMEKYTOUYHOM ATTECTALUMU: IK3AMEH

[IpomexyrouHass arrectauus oOydaromuxcs B (opMe -HK3aMeHa MPOBOJUTCS IO
pe3yJbTaTaM BBITIOJIHEHHUSI BCEX BHJIOB YyU4eOHOM paboThl, MPeayCMOTPEHHBIX YUYE€OHBIM IUIAHOM IO
JAHHOW NUCUUIUIMHE, MIPH 3TOM YUYMTHIBAIOTCS PE3YNIbTAaThl TEKYIIErO0 KOHTPOJIS YCIEBaeMOCTH B
TeyeHue cemectpa. OLEHKa CTENEHH JOCTIDKEHUS OO0YYaloUIMMMCS IUIAHUPYEMBIX DPE3yJIbTaTOB
oOyueHusi MO AMCLUMILIMHE IMPOBOJUTCS IMpernojaBaTesieM, BEAYIIUM 3aHATHS O JUCHUILIUHE
METOJIOM JKCHEpTHON oueHku. [lo wmToram npoMEXyTOYHOM arrecTaluyd IO JUCLUUIUIMHE
BBICTaBJISIETCS OLIEHKa «OTIIMYHOY, «XOPOILOY, «yZIOBJIETBOPUTEIBLHO» 170 %1
«HEYIOBJIETBOPUTEIILHO.
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IxkaJna oneHNBaAHUA

Onucanune

O1inyHo

BeimosiHeHsl Bce  00si3aTesibHbIE YCJOBHUSI MOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHON aTTeCTALMHU, IIPEyCMOTPEHHbIE
MPOTrpaMMOit JUCIUTUIMHEL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBUME 3HAHUM, YMEHHUH, HABBIKOB IIOKA3aTEIsIM,
MPUBEJICHHBIM B TaONMUIAX, ONEPUPYET NPHUOOPETCHHBIMU
3HAHUSAMU, YMEHHUSIMHU, HABBIKAMU, IPUMEHSAET UX B CUTYyaLUsAX
MOBBIIICHHONW CIIOKHOCTH. [Ipr 3TOM MOTYT OBITH JOIYIICHBI
HE3HAYUTENbHbIC OINMOKH, HETOYHOCTH, 3aTPyJHEHUS TIpU
MepeHOCe 3HAHUM U YMEHUI Ha HOBBIC, HECTAHJAPTHHIE 3a/1a4H.

Xopomo

BrimosiHeHsl Bce  00si3aTesibHbIE YCJOBHUSI IOATOTOBKH
CTYAEHTA K MPOMEKYTOYHON aTTeCTALMHU, IIPEyCMOTPEHHbIE
porpaMmon JHUCLIUIINHBL. Cryaent JEMOHCTPUPYET
COOTBETCTBME 3HAHUM, YMEHHI, HABBIKOB IOKa3aTEJsIM,
NPUBEICHHBIM B TaONmUIaX, ONEpUpPYeT NPUOOPETCHHBIMU
3HAHUSMU, YMEHUSIMH, HaBbIKaMHU. B TO e BpeMsl Ipu OTBETE
JIOIYCKAeT HECYIIECTBEHHbIE MOTPEUIHOCTH, 3aJa4yMd PEIIaeT C
HEJI0ueTaMHU, He BIUSIOIIMMH Ha OOIINI X0 pelIeHusl.

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO

BeimonHeHns! Bce o00si3aTejibHbIE YCJIOBHS TOATOTOBKH
CTYJCHTA K NPOMEKYTOYHOH ATTECTAIMH, [IPETYCMOTPEHHbIE
IIPpOrpaMMOM  TUCLMILIMHBIL. CryneHT  JI€MOHCTpPHUpPYET
COOTBETCTBUE 3HAHUM, YMEHMM, HABBIKOB II0KAa3aTEIIsM,
NPUBEJCHHBIM B TaONMIAX, ONEpPUPYeT NPUOOPETEHHBIMHU
3HAaHUSMM, YMEHUSAMHM, HaBblkaMu. Ho moka3bpiBaeT HeriyOokue
3HAaHUA, TPU OTBETE HE JONYyCKaeT TIpyObIX OIIMOOK WU
OPOTUBOPEUYHU, OIHaKO B (OPMYJIMPOBAHUU OTBETA OTCYT-
CTBYET JOJDKHAs CBA3b MEXIY aHAIW30M, apryMeHTalued H
BBIBOJIAMH, B PEIICHHWU 3aJad MOTYT CoJiepXaTbcsi TIpyOble
ommnOKku. i TOJlydeHHs MpaBWIIBHOIO OTBETa TpeOyroTcs
YTOUYHSOIIXE BOIPOCHI.

HeynosnersopurensHo

He BbmonHeHs! 00s13aTeJbHBIC YCIOBHS  IOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM aTTECTALMH, IIPEYCMOTPEHHBIE
nporpammoit  pucuuniueel, WJIA  cryneHT pemMoHcTpupyer
HEMOJIHOE  COOTBETCTBME  3HAHUM,  YMEHUW,  HAaBBIKOB
IOPUBEJCHHBIM B Ta0NMIaX, JOMYyCKAalOTCAd 3HAYUTEIbHbIE
OIIMOKHU, MPOSBISETCS OTCYTCTBUE 3HAHWM, YMEHHM, HaBBIKOB
[0 psAy IOKa3arejaed, CTYIEHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTPyHEHMS TP ONEPUPOBAHUY 3HAHUSIMU U YMEHHUSIMHU.

7.3 OueHo4YHbIE CpeaCcTBA

HaunmenoBanue
OIIEHOYHOTO
CpEeACTBA

Kp aTKad XapaKTCPUCTUKA OLICHOYHOT' O

IIpencrasnenue
OLICHOYHOI'O CPEICTBA

cpezcTBa 5 POC

KoHTtponbHas
(camocTosATEIHHAS)
pabora

CpencTBo MpoBepKH YMEHUN MPUMEHSTh
IIOJIyYEHHBIE 3HAHUA JUIS PELICHUs 3a1a4
ONPENEICHHOr0 THIMA 10 TEME WU

KoHTposbHbIE
3alaHus
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(KP) paszaeny

2 | PacuerHo- CpenctBo npoBepku ymMeHMM npumeHsTh | Kommiiekr  3aganuii
rpaduyeckas MOJIyYeHHbIE  3HAHUS 1O  3apaHee | AJs BBITMIOJTHEHUS
pabota OTIpENICIICHHOW METOAMKE ISl PEIIeHHs | PacyeTHO-

(PT'P) 3a/1ad WK 3aJaHui M0 MOAYII0 WiIH | rpaduyueckor paboThl

JUCHUIIIIMHEC B IICJIOM.

Cpe,ﬂCTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
cricnuajbHas 6606,[[3. neaarorudcCKoro
pa6OTHI/IKa C 06y‘laIOH_[I/IMCH Ha TCMBEI,

N . Bomnpocsl no
CBSI3aHHBIE C M3y4YaeMOW TUCUHUILTUHOMN, U

YcTHbli onpoc

3 cobeceioBanue, TeMam/pasaenam
paccuMTaHHOEe Ha BBIICHEHHE OOBbeMa
(YO) N JIACIIATUTHHEI
3HAaHUH’ oOyuatomerocs o
OTpe/IcICHHOMY pa3zelly, TeMe, IpodiieMe
U T.IL.
CucreMa CTaHIapTU3UPOBAHHBIX 3aJIaHUH,
[IO3BOJISIOILAS
Tect
4 (T) ABTOMATH3HUPOB BapwuanTt Tecra

aThb  [pOLEAYpYy M3MEPEHUsS  YpPOBHS
3HaHUM U yMeHHH 00yJaromerocs.

5 | Ox3ameHanuonnble | CpeicTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHalHOHHbIE
Ousersl HaBBIKOB. MOJKET BKIIIOYaTh KOMIUIEKC | OHMIIETHI

(3b) TEOPETUUYECKUX BOIIPOCOB, 3ajad4,
NPaKTHYECKHX 3aJaHNH.

7.3.1 Tekymuii KOHTPOJIb

OneHouHBIE CpEeACTBA TEKYLIETO KOHTPOJS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOTIPOCHI M 337jaHus B (hopMe OJIAHKOBOTO TECTHPOBAHUS IS KOHTPOJISI OCBOCHUST 00YJaIOIIMHUCS
pa3aenoB AUCUHUILINHGL, ipueM PI'P.
Coaep:xanue pacueTHo-Tpadguuecknx pador.
PacuerHo-rpadguyeckas padora Nel mo nuddepeHunaIbLHOMY HCUHCICHUIO (PYHKIHMI OJHOH
nepeMeHHOMn
Kpartkoe copeprkanue 1 3Tarsl pacyeTHO-rpadudeckoit paboThl:
[Ipenen yncnoBoil mocne0BaTeNIbHOCTH, Mpeied PYHKINH.
HccnenoBanue (pyHKIIMM Ha HEPEPBIBHOCTb.
Brruncnenue npou3BoAHBIX (QYHKIUY.
HccnenoBanue GyHKIMH, TOCTPOECHUE TPa(UKOB.

PacuerHo-rpadguyeckas padora Ne 2 no pyHKUMAM HECKOJIbKHUX NIepeMEHHbIX.

Kpartkoe cogeprkanue pacueTHO-Tpapuueckoi paboThI:
@OYHKIIMM HECKOJIBKUX MEPEMEHHbIX. YacTHbIe TPOon3BOHbIE. [[pON3BOAHBIE OT CII0KHBIX
¢bynkuuit. [IponsBojiHas O HAMPABJICHUIO M TPAUEHT. DKCTPEMYM (PYHKIUH JIBYX EPEMEHHBIX.

PacuerHo-rpajduueckas padora Ne 3 10 HHTErpajbHOMY MCYHMCICHHUIO.

Kparkoe copeprkanue 1 3Tarsl pacyeTHO-rpadudeckoit paboThI:
Ilepswiit oman:
MeToapl HHTErpupOBaHUs. BeIuncieHne HeonpeaeIeHHbIX HHTETPAJIOB.
Bmopoii sman:
[Tpunoxenus onpeneneHHbIX HHTErpaioB. MccnenoBanue cXxoAuMOCTH HECOOCTBEHHBIX
WHTETPAJIOB.

KommiekT 3aganuid

JJIS1 BBINIOJIHEHUs pacyeTHO-Tpaduyeckux pador (PI'P)
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o qucuumimae «MaTeMaTHYeCKHH aHAJIH3»

Teopus npenenos u 1uppepennupoBanue GyHKIHU OJHON NepeMEeHHOMH
1. Haiitu npenesnsr:

m(2—n)2—(1+ n)’ lim Jn+2-38n°+3

l
e (14n) —(2-n)’ s 4fn+54n

2 n’
Iim{zn +3] , Iimn(\/n2+1—n), "m(n—loja”“.

n—w 2n2+1 n—o A
. 2x* +11x+15 . 4x?
lim X F22XH lim X
x—>-3 X+3 x>0 sin“ 3X
2t gt . sin3x .
Ty —— lim P lim (1_3X)ctg7x
n—swo 3 +5 x=01 _ ¥ X—>+0

0, x<—rx
2. UccnenoBarh Ha HENPEPHIBHOCTD U BHIOIHKUTE YEPTEkK: Y =<SINX, —7 < Xx<0
7z, X=0

3. Haiiti npou3BoaHyI0 QyHKIIUU:

2(3¢ +4x* —x-2) y = Inarcsinv1—e®.

y:

15v1+x
tgx—ctgx X—3t2+1
y=arctgu. 3
J2 9
=sin| —+t |.
C0S6X 2 1 .
- =arctg® ———+sinIn2x
y 3sin(12x +1) y J 1— 2x>
y:arctg3ln£ y=<\/§)
X+2
3
sin(x—2y)+x—:7x x=e"'cost, y=e'cost

4. CocTaBUTh ypaBHEHHSI KacaTellbHOW W HOPMAald K JaHHOW KPHBOW B TOUYKe C abcCIuccoi X, :
y=x+8J/x-32, x,=4
2

5. TIpoBecTH IOJTHOE HCCNeI0BaHNE U OCTPonTh rpaduk f (X)=x*+—=
X
DYHKIHH HECKOJIBLKHX MePeMeHHbIX
X243y’

Xy

n .

=2 4
1. Haiiti yacTHbIE IPOU3BOAHBIC BTOPOTO MOPAIKA, YOCUTHCS, UTO Z, = Z( !

2

2. Haiitu rpamuent ¢pyukiun Z = f(X,y) BTouke M,(X,,Y,): 2= yT , M,(4,6).
X
3. UccnenoBath Ha SKCTpeMyM (GYHKIHIO Z = X" — X+ Y +2Y .

HNurerpupoBanue

21



BoruncauThb HEOMpPEACTCHHbIC HHTEIPAJIbI

dx _ X
_— X-27dx, X+1)e"dx, [xcos3xdx, [e*cosxdx,
Fadst ! [(x+1) j I
dx dx x+18 X+1 sin® x
= oI , J. _ X, [Z—=dx, [——=—dx,
x> —6x+18 X? +6x+5 (X—6)(x+2) x*+3 cos’ X
BbI'-ll/ICJII/ITL onpeuenenmﬂe I/IHTerpaJIbI
=5 ., 1 dx 1 ‘ ¢ dx
[ 3sin“ xcosxdx, | . J(x=1e"dx, [——,
0 0v1+3X 0 1 XA/ 7+1InXx
6 dx 2 1+ x° -4 dx 1x2 42X
[—F—. I X [z [——dx,
11++/3x -2 “parctgx 1(3x+5) 0o X“+1
J3 X3 2 7.6 1 dX
——_dx, V4 —x2dx, 3sin? xcos xdx | ,
£ 1+ X2 £ '([ !\/1+ 3X

1 93 dX
x —1)e*dx, -
'!,.( ‘ Jl.x\/7+lnx

Heco0cTBeHHBbIe HHTErPaJibl
1. Vkaxure, Kakoil 13 HECOOCTBEHHBIX UHTEIPAJIOB SIBJISETCS CXOIAIINMCS

[Vxdx, [xZdx, [vx%dx.
1 1 1

o0
2. Beraucaurts HHTErpai, YCTAHOBUTL €T0 CXOJAUMOCTD WJIM PACXOJUMOCTD j 1 2
—ol+X

o0
3. BBIYMCANTD HHTErPA, YCTAHOBHUTH €r0 CXOIMMOCTh HJIM PacxoauMocTh | In xdx
1

a dx
4. BeruncauTh HEeCOOCTBEHHBIN HHTETPa j T, YCTaHOBUTH €r0 CXOANMOCTh WIIH
04X

paCXOI[I/IMOCTB.
1
dx
5. BLI‘H/ICJ'II/ITL HCCO6CTBCHHLII/I I/IHTeraJ'I _2 . YCTaHOBI/ITB €ro CXOANUMOCTh UJIN
-1
pacxoauMOCTb.

KpaTHbie HHTErpajsl

1. I3MeHnTh NOPSA0K MHTETPUPOBAHMS B ABOMHOM MHTETpaJIe
6-x 1

2 2-y
a. jdxjf(x, y)dy, b. [dy [ f(x,y)dx.
0 2x 0o Jy
2. Beruncnutb ”(10 —x? — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Beruucinuth

H(lezyZ +16x°y* ) dxdy;
D

D: x=1 y=x2 y=—J/x.
4. BeryucianTh

[[(x* + y)dxdy, D — MHOXeCTBO TOUEK MIOCKOCTH, OTPAHUYEHHOE INHUAMHU
(D)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu niomaas GUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSMU



y=3/x,y=4e*, y=3,y=4.

6. Haiftu miomaznp GpUrypsl, OrpaHHYEHHON IMHISIME Y = X°, Y =—X+ 2

8. Haiitu 00bem Tena, noiaydeHHoro Bpaimienuem Bokpyr ocu OY  ¢Gurypsl, orpaHu4eHHOI

mapmamu Y =X°, y=1 x=0.

9. Haiitn 00beM Tena, moJydeHHOTO BpaineHueM Bokpyr ocu OX ¢urypsl, orpaHuYeHHOM
2 2

auHUSMH Y =X, Y© =X.

KonTposbHbie padoThl (MpuMepbI)

Bapuant
1. ITocTpouts rpaduk: y =3C0S2X

2. Haittu npenensi:

_ (5=n)’+(5+n)’ . 1- X=X =X
P imGZ B ) 120082 g X o x-2
n~>oo(5_n) _(5+n) X—0 eZX -1 x>2 X° —2X +X—2
1
2 _y_ 7
4y lim XX =x-1 5) Iim(mj 6) Iim(x—«/xz—x+l)
2 In(x-1) x-0{ 1+ XCOS X x>0
-X, X<0

3. HccrenosaTh Ha HEMPEPHIBHOCTH U BBITIOMHUTH YepTexk: Y =4 X2, 0< X <2

3, Xx>2
Bapuant
1. Haiiti nponsBoHyro Y,
X
a) y:arctg‘°’lni 0) y=(«/§)
X+2
X3
B) Sin(X—2y)+—=7x r) x=e'cost, y=e'cost
y
2. Haiitu lim 11
x>={ X arctgx
3. TIpOBECTH TOTHOE HCCIIEN0BAHNE 1 TOCTPOuTh rpaduk f (X)= X+ iz .
X
Bapuanr.
ou
Nel. BoruucnuTh Npou3BOIHYIO IO HAIIPABIEHUIO a— Y HaliTH MOAYJIb BEKTOpA I'PaJUeHTa IS
S

X
¢bynakun U = 2xy + T +7° B TOYKE A(6;9; 1) B HaIlPaBJICHUH, COCTABIAIOLIEM C OCIMHU

3 6 T
KOOPJAWHAT YTJIbI COSQZ?, COS,BZ?, 7/<E.

Ne2. Uccnenosars Ha skctpemyM ¢ynkmmio Z = XY(1— A% — 4y)-5.
Ne3. z=In(y—x*), x=+sint, y=cost. Haiitu %

Bapuant
Boiuucaume:
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" dx r
1. I . 2. I2x+l lnxdx.
9 1

N

2
3.j3x2_4dx. 4. jsm LN j—ldx

x° +4x cos’ 3x J4—2%—x

1. BbluncIUTh UHTETPATIBL:
+00

Jl‘ xe™ dx . I \/m

N300pa3uth 00JaCTh HMHTETPUPOBAHMS W H3MEHUTH IOPAJOK HHTEIPUPOBAHHUS B IOBTOPHOM
UHTErpale

NPE—
j dx I £ y)dy.

Beraucnuth miomanab (bHprBI, OrpaHI/I‘leHHOI/I JIMHHUAMHA

y=2-x, y=x.

BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.
3agaun

arcctgd/x

1 yacTn 1. y=sinlnx, y',y"-? 2. y=—7-"-+-—,dy-" 3.
X

y =3x*+xe*,x,=2,/1x=0,1, [ly—?
4. Haiftu npou3BoHYyIO Y, !

a) y = 5 Sin4 X—3 6) y= Xarctg7x
\J X

y

B) ¥ + = =c0s3x r) X=cost+sint, y=sint—tcost

5. Uccnenosats Ha skctpemyM f (X)=(X —3)2 (x—5).

e2x

6. HaiiTi uHTEpBaJIbl MOHOTOHHOCTH Y =

3
7. Haiiti HanboubIliee, HaMMeHbIIee 3HaueHue GyHkimu f (X) = 3 —16X Ha oTpeske [—5;1] .

8. ITocTpouTs KacatenpHyO K rpaduxy Gpynkuun f (X) =3arccos x> B TOUKe X = % .

2 yacTh 9. Haiitu npegnensr:
_ (3+n) =(2+nY’ 2oy
p tim G =) 3) lim X T2X73 gy iy 105X
" (2+n) —(1-n) x—>Oe -1 x>-3 X° +5X° +6X x> tg3x
3 yacTtp

0, X<-rx
10. HccrenoBars Ha HEMPEPHIBHOCTH U BBIMOIHUTD YepTexk: Y =<SINX, —7 <X<0,
7, x>0

11. TIpoBecTH MOJNHOE UCCIAESIOBAHUE U TOCTPOUTH Tpaduk f (X) = 4
X —
Kpurepun onenkmn:
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OLICHKA «3a4TE€HO» BBICTABIIICTCS CTYIEHTY, €CIM OH pEeryilsipHO B TEYEHUE CeMecTpa

MPEJICTaBIIsUT PEeUIeHHs 3a/lad, BBIMOJIHWII MOJHOCTHIO BCE 3aJaHUSl U WX 3alUTHUJI, OTBETHB Ha
BOIIPOCHI ITPENO/1aBaATEIIs;

- OLIEHKAa «HE 3a4TeHO» BBICTABISETCS CTYICHTY, €CIIM OH HEPeryjsipHO B TEUEHHUE ceMecTpa
MPEJCTABISUT PELICHHUS 3a/a4, BBIMOJHWI 3aaHUsI HE MOJHOCTHIO HIJIM BOOOIIE HE MPEICTaBIIsI
paboThl Ha TMPOBEPKY, [IOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx HA BOIPOCHI
IpenojaBaTes.

JUis mpoBeAeHUsT TEKYLIEr0 KOHTPOJsSl 3HAHMW CTYJCHTOB B JUCTAaHIIMOHHOM (opmate B

paspaboTtanHbIX Kadenpoit «MaremaTukay OHJIAMH-Kypcax MMEIOTCSA MPOMEXKYTOUHbIE (IPOOHbIE)
TECTHI.

7.3.2. [IpoMexxyTOUHASI ATTECTAIUSA

[TpomesxyTouHnas aTTecTanus - (9K3aMeH) MPOBOIUTCS TI0 OMileTaM B YCTHOW (opMme.
Bpems a1 noAroToBKM OTBETA HA BOIPOCH! HE Oosiee 45 MuH.

buner BKIIIOYaeT TeOpeTHUECKHUIA BOIIPOC U 3a/1a4H.

KommiekTsl 9K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunoBble BApHAHTHI ONJ1€TOB MPUJIATAIOTCS.

el NS

o

o

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.

KommiiekT Bonpocos
0o nucuuIInHe «MaTeMaTHYeCKUH aHaIu3»

JAunddepenuunanbHoe ucuncjieHne GyHKIUUN 0HON epeMeHHOM
[ToHsiTHE TEpeMEHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.
NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIacCu(uKaus QyHKIUI.
OnpeneneHue U TUMBI YUCIOBOM IOCIEN0BATEIBHOCTH.
IIpenen YUCJIOBOM IIOCJIEIOBATEIbHOCTH. Apudmernueckue onepanuu HaJ
II0CJIEI0BATEIbHOCTSMH.
VYcnoBus CyHIECTBOBaHMS KOHEYHOI'O TpeJena 4YHMCIOBOW IOCIEN0BATEILHOCTH (TEOPEMBI
Kommu u Beliepurtpacca).
BTtopoii 3aMeuaTenbHbIi Ipeet.
[lpenen ¢ynkuun. Omnpenenenus. ['eoMeTpudeckas HWHTepHpeTalys TMOHATUS Mpeaena
¢yskuu. CBoiicTBa MpeiesoB.
beckoneuno maisle, 0eCKOHEUHO O0JIbIINE (QYHKIIHMH.
IlepBblil 3aMeUaTENbHBIN MPEE.
beckoHeyHO Masble BETMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO Maslble U UX MCIIOJIb30BaHUE TPU
BBIUMCJIEHUHU TTpe/iesioB. Tabnuia S3KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.
HenpepblBHOCTh (YHKIIMM B TOYKE M Ha MpoMexyTke. OJHOCTOPOHHHME TpeAesbl.
Knaccugukanus Touek pa3pbiBa rpaduka.
CaoiicTBa (hyHKIIMH, HETIPEPBIBHBIX HA OTpe3Kke (TeopeMbl Beifepitpacca, bonbuano — Komm).
[TpousBoanas. ['eomerpuueckuii u pu3HUecKuii cMbICI Mpon3BoaHON. KacaTenbHas u HopMalib
K IUIOCKOM KPUBOM.
Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTapHbBIX (PYHKIUH.
CBsI3b MEXy CYLIECTBOBAaHHEM ITPOU3BOAHON (YHKIIMH B TOUKE U HETPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.
[Tpon3BomHas CyMMBI, Mpou3BeJeHUs, dYacTHOro. IIpom3BomHas CIOXHOM H 0OOpaTHOMN
byHKIHI.
[Tpon3BoiHas MapaMeTpUUYEeCcKH 3aJaHHON (QYHKITUH.
[TpousBoaHas GyHKINH, 3aJaHHOU HESBHO.
JuddepenumpoBanue cIoxKHON MOKa3aTEIbHON (HYHKIIHH.
Huddepenunpyemocts. Juddepennnan. 'eomerpuueckuii cMpicn auddepennnania.
[TpousBoHbIe U MU GEpEeHIINATBI BBICIIUX ITOPSIKOB.
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22,

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.
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o
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[ERY
N

15.
16.
17.
18.
19.

20.

0.
1.
. Beruucienue miomaan v IUHBI KPUBOH, 3aJaHHOM YpaBHEHUSMH B MTapaMeTpuyecKon hopme.
13.
14.

OcHoBHBIE TeopeMbl nudpdepenuansHoro ucuncienus (teopema depma, Teopema Pous,
teopema Jlarpanxka, Teopema Kommn).

IIpaBuno Jlonurans.

Muorouwren Teimopa u ero cpoiictBa. ®opmyna Teinopa. OctaTouHbli WieH (HOPMYJIBI
Teiinopa B popme Jlarpanmxka u [eano.

AcumnToThl Tpaduka GyHKIHH.

OkcrpemyMm. Heobxoanmoe ycinoBre 3kcTpemMyma.

JlocTaTtouHble yCI0BUS HKCTpEMyMa.

HocTarounoe ycnoBue Bo3pactanus (yObIBaHHs) (QYHKIIUH.

HauOonpiiee 1 HaumeHblee 3Ha4eHUs1 GYHKLUU HAa OTPE3KE.

BrInyki10cTh, BOTHYTOCTb, TOUKA Ieperuoda. JlocraToqHoe yClIoBHE BOTHYTOCTH (BBITYKIIOCTH).
Heob6xonumoe ycinoBue Touku neperuda. locratounoe ycioBue neperuoa.

OO0mast cxema OCTPOCHUS U MCCIIeI0BaHUs Tpaduka QyHKIUH.

DOYHKUIHMH HECKOJbKHUX MepeMeHHbIX

Omnpenenenne 1 TeOMETPUICCKAN CMBICT (PYHKIIUHU JIBYX TIEPEMEHHBIX.

JIvanu ypoBHS QyHKINU IBYX MEPEMECHHBIX.

YacTHble MPOU3BOIHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX TEOMETPHUECKUI CMBICIT
@OyHKINN HECKOJBKHUX ITIEPEMEHHBIX, TOHATHE TOJIHOTO u(depeHnunana.
HuddeperunpoBanue cI0KHBIX (YHKIMNA HECKOIBKUX TEPEMEHHBIX.

[Tpou3BoOAHBIE BHICIIUX MOPSAKOB (DYHKIIMH HECKOJIILKUX NIepeMeHHbIX. CMelIaHHbIe
npousBoansie. Teopema lBapuia.

[TpousBoaHas PyHKIMN HECKOJIBKUX MIEPEMEHHBIX 110 HAIPaBIICHHIO.

[Tpon3BoHas MO HANIPABICHHUIO U TPAJANEHT CKAJSPHOTO TOJIS.

OKeTpeMyM (QYHKIIMHM HECKOJIbKUX MEPEMEHHBIX.

. Heo6xonnmoe u noctaTogHOe YCIIOBHS SKCTpeMyMa (DYHKIIHH JBYX ITEPEMEHHBIX.

HNHTerpajbHoe ucunciIeHue
IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Tadn1ia OCHOBHBIX HHTETPAJIOB.
3amMeHa epeMEeHHON U MHTETPUPOBAHME 10 YACTSIM B HEOIPEIETIEHHOM UHTErpalle.
WHTerpupoBaHue ¢ HIOMOIIBIO IOJBEEHUS 1101 3HaK Auddepennnana.
WHuTerpupoBanne pallioOHAIBHBIX APOOEH.
HNHTterpupoBaHue 10 4acTsIM U 3aMEHA IIEPEMEHHON B ONPEIEICHHOM UHTETPAJIE.
WHTerpupoBanne TPUrOHOMETPUYECKUX (PYHKIINUNA, OCHOBHBIE TPUEMBI.
WHuTerpupoBanue HppaliOHAIBHBIX (PYHKIHA.
YHuBepcanbHas TPUTOHOMETPUYECKas TOJACTAHOBKA.
OnpenenenHblil nHTErpai u ero ceoiictea. dopmyna Hetotona — JleiiOnuna.
[IpunoxxeHus onpeneseHHOro MHTerpasa K pelieHHIo TeOMETPUIECKUX U (PU3MUECKUX 3a/1a4.
Beruncnenue miomanei ¢ moMoIbo OIPEIEICHHOI0 HHTErpaa.

Brruncnenue miuomaay KpUBOJIMHENHOIO CEKTOPA B MOJISPHBIX KOOPIUHATAX.

Boruncnenune muiomaaeii B MpsSMOYTOJbHBIX U TMOJSIPHBIX KOOpJIMHATaX C IOMOIIBIO OIpe-
JIEJIEHHOT0 MHTErpasa.

Boruncnenue JUIMHBI AYTH ¢ TOMOIIBIO ONPEAEIEHHOTO HHTETpaa.

Brruncnenue JMHBI AYyTH KPUBOH, 3aJaHHOM TapaMEeTPUYECKH.

Beruuciienne o0bema Tenna BpalleHus ¢ IOMOIIbIO OIPEAEICHHOTO HHTErpaa.

Brruncnenue miuomaay noBEpXHOCTH TEJla BPAIICHHUS.

HecoOcTBeHHbIe HHTErpaibl IEPBOro U BTOPOro Tuma. [[IoHATHS CXOAMMOCTH U PacXOAUMOCTH
HECOOCTBEHHOT'0 MHTETpaa.

HecoOcTBeHHbIe HHTErpaibl OT Pa3pbIBHBIX (QYHKIUH.

Tunosbie BapuaHThI OUJI1ETOB
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o qUCIMIUINHE «MaTeMaTHYeCKNH aHAJIU3»

MHHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUUCKON OEJNEPALINN
OEJIEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJEHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHH NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)
®DakynpTeT 0a30BBIX KOMITETEHITHIA, Kadenpa «Maremarukay

Jucuunnmaa «MaTeMaTUYeCKHU aHAIIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeonpeaeIeHHBIM HHTErpall. Tabaria OCHOBHBIX HHTETPAJIOB.
dx

A5—x+5-x
3. Haiitu rpaauent QyHKuuu Z = y\/x_y B Touke M, (1,4).

4. YKa)KI/ITC, Kakol 13 HeCOOCTBEHHEIX HHTCrpajIoB ABJIACTCA CXOAAIINMCH

T\/;dx, Tx’3dx, T\/Fdx.
1 1 1

2. BBIUUCTUTH HEONPEEIeHHBIA HHTErpall _[

5. HaiiiuTe 5KCTpeMyMBbI U TOYKH Tieperuda Gpynkuum Y = (X —1)e ™.

YTBepxkaeHo Ha 3aceganuu kadenpsl Matematuku « 30» 04. 2025 r., mpotokoin Ne 7

3aB. kadeapoii O.M. bapanosa

MUHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHI S POCCUMCKON OEJIEPAILINN
OEJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHU S
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®dakynbTeT 0a30BBIX KOMIICTEHIHIA, kadenpa «MaTemaTuka»

ObpazoBarenbHas nporpamMa 15.03.03 «IIpuknanHas MexaHUKa»
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN Oniter Ne 1

1. HecoOcTBeHHbIE HHTErpajIbl MEPBOTrO U BTOPOro Tuna. [IoHATHS CXOAUMOCTH U PaCXOAUMOCTH
HEeCOOCTBEHHOTO HHTErpaa.
t 2t
1+t2 7 1+t

2. Haiiti mpon3BoaHy0 QYHKINH, 3aJaHHON MAPaMETPUIECKH X =
3. HccrnenoBath Ha SKCTpeMyM GYHKIMIO Z = X° — X+ Y2 +2Y .

7.6
4. BbluucaINTh ONpeIeIeHHbI HHTEerpal J3Sin2 X COos xdx.

0

5. Haiiti 00beM Tesa, MOy4eHHOTO BpaiieHrneM BOKpyr ocd OX (urypsl, orpaHuueHHO#M
3
mmamsmMu Y =X, y=1 x=0.

YTBepxkaeHo Ha 3acegannu kKadeapsl MateMatuku « 30» 04. 2025 r., mpoTokoi Ne 7
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3aB. kadenpoit O.M. bapanoBa

Jns mpoBeneHUS MPOMEXKYTOUHOIO KOHTPOJS 3HAHUW CTYAEHTOB B JIMCTAHIIMOHHOM
¢dbopmarte B pa3paboTaHHBIX Kadenpoi «MaTemMaTHKay OHJIAHH-KypcaX HMEIOTCSI HTOTOBBIC TECTHI.
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