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1.  Heamn, 3an0a4m ¥ IVIAaHUPYEMble Pe3yJbTAThl 00y4eHHs 10
AUCIHUTITIMHE

K OCHOBHBIM yensim 0OCBOCHUS AUCHUIUIMHBI «MaTeMaTU4eCKUi aHaIu3) CJIEyeT OTHECTHU:

- BOCIIUTaHHE y CTYJCHTOB O0IEH MaTeMaTHYeCKON KyIbTYpHI;

- IpUOOpETEeHNE CTYJEeHTaMHU IIUPOKOTr0 Kpyra MaTeMaTH4YeCKUX 3HaHWH, YMEHMH U
HAaBBbIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K MHAYKTUBHOMY M JAEIYKTHBHOMY MBIIUIEHUIO
Hapsiy ¢ pa3BUTHEM MaTEMATUYECKOM HHTYUIINH;

- yYMEHHUE CTYACHTAMH pPa3BHBATh HABBIKM CAMOCTOSITEILHOTO M3Y4YeHHUs y4eOHOH U
HAy4YHOW JIUTEPATypBl, CONEPKALICH MaTEMaTHYECKUE CBEICHUS U PE3YJIbTAThI,

- MOJITOTOBKY CTYJIEHTOB K JESATEIBbHOCTH B COOTBETCTBMM C KBaJU(PHUKALIMOHHON
XapaKTepUCTHKON OakajaBpa 1o HAaIpaBJICHUIO, B TOM YHciie (OpMUPOBaHUE YMEHUHN HCIIOJIB30BATh
OCBOECHHbIE MAaTEMAaTUYECKHUE METO/IbI B ITPO(ECCUOHATILHON JEATEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBMSX
upoBoil TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHMUECKHMX PHCKOB COBPEMEHHOW IU(PPOBOU
9KOHOMHUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCUUIUIMHBI «MaTeMaTuyecKuil aHaJlu3» ClIeyeT OTHECTH:

- OCBOGHME CTYJEHTAaMH OCHOBHBIX IOHATUH, METOJO0B, (HOPMHUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIMMYIO JJIsl YCHEIIHOTO PELICHUs IPUKIIAJAHBIX 3a/1a4;

- dbopmupoBaHuE y CTyIeHTa TpeOyeMoro Habopa KOMIIETEHIIMHA, COOTBETCTBYIOIINX
€ro HalpaBJICHUIO MTOJTOTOBKH U 00ECTIEYMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPpYJa.

OOyuenne mno nuciuruinHe «MaTemMaTuuecKuidi aHallvM3» HampaBieHO Ha (QopMHpoBaHUE Y
oOyuaromuxcs ciaeayouux kommereHuil B coorsercteuu ¢ @I'OC 15.03.01
«MammHocTpoeHue», yTBepkAEHHBIM npukazom MunoOpaayku Poccun ot 09.08.2021 N 727:

Koa n HammenoBanue NuaukaTopsl 10CTHKEHUS
KOMIeTeH Ui KOMIETeHIHH
OIIK-1. CnocoGeH nmpuMeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE €CTECTBEHHOHAYYHBIC U OOIEHHKEHEPHBIC
3HaHUs, METOJIbl MATEMATHUECKOTO aHAJIN3a M | 3HAHMS, METO/Ibl MAaTEMAaTHYECKOT0 aHaIN3a U
MOJIEJIMPOBaHM B MPO(hecCHOHATBbHON MOJICIIMPOBAHUS TP PEIICHUH
JesTeNbHOCTH npodeCCHOHATBHBIX 3a1a4

NOIIK-1.2. JleMOHCTpUpPYET HABBIKU
MCIOJIb30BaHUs 3HAaHUN (QUBHUKH U
MaTeMaTHKU JJIsl peLeHus 3a1a4
TEOPETUYECKOI0 U IPAKTUYECKOTO
COJIepKAHUS.

2. MecTO TMCUMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucturnnuHa OTHOCUTCS K oOs3aTenpHOM dYacth Onoka bBl: Moayns «Maremaruueckue u
€CTECTBEHHO-HAYYHbIE NUCLUIUIMHBD.

Jucuumninza 6azupyercs Ha cienyrouieil, IpoiAeHHON UCIUITUHE:

- INHEWHas anreopa.



I[I/ICL[I/IHJII/IHa «MaTeMaTHueCKUM aHaJIu3» JOTMYeCKHU CBsI3aHa C NOCICAYIOIUMHU NUCHUIITIMHAMMU:

06s3amenvHol Yacmi.

- (husuka;

- muddepeHranbHbe ypaBHEHUS;

- TEOpETHYECKash MEXaHUKa;

- 3JIEKTPOTEXHHKA U DJICKTPOHUKA;

- COIPOTHUBJICHUE MATEPUAIIOB;

- Teopust 00pabOTKKU MaTepUaIOB JaBICHUEM;
- OCHOBBI POTPAMMHPOBAHKS ¥ AJITOPUTMHU3AIUN B MAIITHHOCTPOCHUH;

- JKOHOMHMKA M YIIPaBJIEeHNE MaTHHOCTPOUTEIBLHBIM MPOU3BOICTBOM;

- OCHOBBI MAaTE€MaTUYECKOTO MOJICIIUPOBAHHUS TEXHOJIOTMUECKUX MPOIIECCOB.
B uacmu snexkmuenvix oucyuniun:

OcHOBBI TOATOTOBKU 3D-Moxnenent mia 3D-neuatu

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO0mast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIE eIUHUIIBI -144 yaca.

3.1. Buabl y4eOHoii padoThI H TPYA0EMKOCTh

. KonnuyectBo
n/n Buj yueOHoit padoThl Cemectp 2
4acoB
AyIHMTOpHBIC 3AHATHS 72 72
B Tom uucie:
Jlexun 18 18
1.
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS o4 94
2.
JlaGopaTopHble 3aHATHS - -
3.
CamocrosiTesbHast padora 72 72
IIpoMe:kyTOoUHasI aTTECTALUSA
3K3aMEH ) C)
Hroro 144 144

3.2. TemaTuyecKuii IJIaH U3yYeHUs] JUCHHUIIUHBI

B

Pa3zgenbl/TeMbl

TpyaoemkocTs, yac




n/n

Jucunnianab

Be
ero

AynurtopHasi padora

Cemunap | JTabop | [Ipakt

Jle CKM€/ | aTopH |MYecKa

KII IMpaKTNn4 bIC
umn €CKHUE 3aHATH |II
3aHATHUA s

i
OJIrOT
OBKa

Camo
CTOAT
eJbHA

pador

Pasznen 1. JuddepenuunaibHoe
HCYHUCIeHHe (YHKUUH OJHOM
1nepeMeHHOM.

62

8 22 0

32

11

Yucoas nocie10BaTeIbHOCTb.
[Ipenen uncioBou
MIOCJIEIOBATEILHOCTH U €r0 CBOMCTBA.
[IpaBuia npenesbHOroO Nepexoaa.
Oyukuus. [Ipenen pynkuuu.
Teopemsl 0 npenenax GyHKIUU.

Breigaua 3amanuii PITP Ne 1 o
MaTeMaTHYECKOMY aHaIH3y.

1.2

IlepBblil 1 BTOPOH 3aMeUaTelIbHbIE
npenenbl. beCKOHEUHO Mabie U
OCCKOHEYHO OOJIBIINE BEIMUUHBI.
DKBHUBAJICHTHbIE OECKOHEYHO MajIbIe
BEJIMYUHEL. PackpeITre
HEOTpeIeNICHHOCTEH Pa3HOTO THUIIA.

1.3

HenpepbiBHOCTD DyHKIIMIA B TOUKE U
Ha TpoMexyTKe. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QyHKINH,
uX KJIaccuuKamus.

1.4

[TpousBoaHas GyHKIUH.
['eomeTpuyecknii ¥ MEXaHUYECKUI
CMBICII ITpou3BOAHOM. [IpaBuita

T depeHpoBaHus U HOpMyJIbl
BBIYMCIICHUSI TPOM3BOAHBIX. Tabmuia
IIPOU3BOJHBIX OCHOBHBIX
alieMeHTapHbIX QyHKIUH. TexHuka
Qg epeHIMpoBaHUs

1.5

Huddepenunan. [IponsBoansie u
Qg depeHIranbl BBICIINUX MOPSIKOB.
[TpuGinKeHHbIe BEIYUCIICHUS C
noMOIIIbI0 AU epeHIInanoB.




1.6

[IpaBuio Jlomurans. ®opmyia
Teimopa.  Pa3nokeHUsT OCHOBHBIX
3IIEMEHTAPHBIX (YHKIUN IO popmyIie
Tennopa. [TpubnuxeHuble
BBIYUCIICHHUSI C TIOMOIIBIO (hopMyIibl
Tewmopa.

1.7

OCHOBHBIE TEOPEMBI
nuddepeHIATBHOTO HCYUCIICHUS.
MOHOTOHHOCTH (PYHKIIHH,
sKcTpemyMbl. HeoOxomumebie u
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,

JIOKaJIbHOIO 3KCTPEMYyMa.
HccnenoBanue BHITYKIOCTH rpaduka
¢yukun. Touku neperuda.

1.8

OO61mas cxema uccienoBaHus GyHKIIHH
U ocTpoeHus ee rpaduka. CBoicTBa
(byHKIUH, HEPEPBIBHBIX HA OTPE3KE.
Hawnbombliee 1 HaMMEHbIIIEE 3HAYCHUS
(YHKIIMHM Ha OTpE3Ke.

CamocrosrenpHas pabora Nel Ha
ceMHHape 1o (QYHKIHSIM OJTHOU
MIEPEMEHHOMN

Pa3nes 2. @yHKOHMSA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE
CBOICTBa HEMPEPHIBHBIX (PYHKIIHH.
YactHble npousBoAHbIe. [1oHbIM

g depeHima.

Brinaua 3amanuii PTP Ne 2 o
(GYHKIMSM HECKOTBKUX TIEPEMEHHBIX

2.2

[Tpon3BoiHBIE CIIOKHON (DYHKIIMU
HECKOJIBKUX NIEPEMEHHBIX. YacTHbIE
MIPOU3BOJIHBIE U AU PepeHIInanbl
BbICIINX MOpsAKOB. Teopema [1IBapiia.
ITpon3BogHas MO HANPaBIEHUIO.
I'panueHT.




2.3

DkcTpeMyM (PYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumble u
JIOCTaTOYHBIE YCIIOBHS IKCTPEMYMA.

CamocrositenpHas padbora Ne2 Ha
ceMuHape 1o QyHKUIUAM HECKOJIbKUX
MEePEMEHHBIX

Pa3nen 3. UnTerpajibHoe
HCYHCIEHH e

58

24

28

3.1

[TepBooOpaznas. Heonpeaenennplii
WHTErpaJl ¥ ero cBoicTBa. Tabiuia
MHTETPAJIIOB OT OCHOBHBIX
3JeMEHTapHBIX QYHKIHUHA. MeTo
HEMOCPEJICTBEHHOTO MHTETPUPOBAHHUSL.

Beigaua 3amapuii PIP Ne 3 1o
WHTErPAIbHOMY HCUHUCIICHUIO

3.2

WNHuTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI
MePEMEHHOM, MMOIBEICHUEM IO/ 3HAK

muddepennmana. Meron
HHTCIpHUPOBAHUSA 110 YACTIAM

3.3

HHuTerpupoBanue palroHalIbHbIX
NpoOeit HHTerpupOBaHUE HEKOTOPBIX
BUJIOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUUYECKUX (YHKLUH.

3.4

3ajaun, TpUBOASIINE K TIOHITHIO
onpeneaeHHoro naTerpaia. CBoncTea
omnpeneneHHoro uurerpaina. @opmyia
HrroTona-Jleionuma. 3amena
[IEPEMEHHON U UHTETPUPOBAHUE T10
YacTsM B OIPENCIIEHHOM UHTETpaje

3.5

IIpuiokeHus onpenereHHoro
MHTETpajia B TEOMETPUN U MEXAHUKE
(BBIYMCIIEHUE TUIOIIAJEH MITOCKUX
¢buryp, JJIMHBI KPUBOH, OOBEMOB,
TIJIOMIAJIEH TTIOBEPXHOCTH ).

3.6

HecoOcTBeHHbIE HHTErpaJibl ICPBOTO
" BTOPOIo poaa, ux CBOICTBA.




3.7 | 3agauu, NpUBOASIINE K KPATHBIM 10 0 6 0 0 4
uHTerpajgaM. JIBOMHONU U TPOUHOU
WUHTErpallbl, UX CBOMCTBA.
Brruncnenue JBOMHBIX MHTEIPAJIOB
CBEJCHUEM K IIOBTOPHBIM.
['eomerpuueckue u puznveckue
IIPWIOKEHUS KPATHBIX HHTEIPAJIOB.
KoHTpoisibHOE TECTUPOBaHUE

Hroro | 144 18 54 0 0 72

3.3. Coaep:xkanue pa3iejoB TUCHUINTHHBI

BBeaenue

Hpez[MeT, 3ala4i U COACPIKAHUC THUCHUIIINHBI. OCHOBHBIE 3TaNbl Pa3sBUTHA JUCHHIIJIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOAT'OTOBKE 6aKaJ1aBpa, CBAA3b C APpYIr'UMHU JUCHUIIIIMHAMMU.

Paznea 1. luddepennuanbHoe ncuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. YucioBas nocienoBaTelbHOCTh. [Ipenen 4nucioBoil MOCiIenoBaTeIbHOCTH U €Tr0
cBoiictBa. ®ynkuusa. [Toctpoenue rpadbukoB Gpynkumii. [Ipenen pynkunn. OCHOBHBIE TEOPEMBI O
npenenax ¢Gyakuud. [lepBeiii u BTOpo# 3ameuaTenbHble peaessl. CpaBHEHHE OECKOHEYHO MaJIbIX U
0EeCKOHEUHO 00JIbIINX BETUYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJIble BETUYUHBI.

Tema 2. HenpepbIBHOCTh (GYHKLIMI B TOUKE M HA IPOMEXYTKE, TOUKU pa3pbiBa PYHKLUH, UX
KiIaccupukanus. ACUMITOTH rpaduka GyHKIMH, UX KIacCu(UKAIUS.

Tema 3. IlpousBonnas QyHkuuu. ['eomerpuueckuil U GuU3MUECKU CMBICT MPOU3BOAHOIM.
[TpaBmia muddepeHmupoBanmst ¥ GOPMYIIbI BBIYUCICHUS MPOU3BOIHBIX. Ta0HIa MPOU3BOTHBIX
OCHOBHBIX 3JIEMEHTapHbIX (QYHKIUI. Boruricienue npousBoAHbIX (QYHKIUH, 3aJaHHBIX Pa3IUYHBIM
obOpa3zom.

Huddepenunan. [IpousBonnsie n AuddepeHnnansl BeICIIUX MOpSakoB. [IpubnukeHHble
BBIYUCIICHHSI C TIOMOIIbIO U (HepeHIInaNOoB.

Tema 4. IlpaBmno Jlonurans. ®opmyna Telnopa. PackpsiTue HeonpeneneHHOCTEN
paznuuHoro THuna. Pa3nojkeHne OCHOBHBIX JlleMEHTapHbIX (yHKUIuN 1o ¢dopmyne Telnopa.
[TpubnnkeHHbIe BEIYUCIEHHS ¢ TOMOILIbI0 hopmyibl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU PepeHIINATBHOTO UCUUCIEHUSI. MOHOTOHHOCTh (DYHKIIUH,
skcTpeMyMbl HeoOGxoaumble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTpEMyMa.
HccnenoBanue BeinykinocTy rpaduka pynkunu. Touku nepernda rpaduka GyHKINH.

OOmiast cxema uccienoBaHus (QYHKIUMM M TOCTpoeHus ee rpaduka. CpoiicTBa (QyHKIMIHA,
HEeNpephIBHBIX Ha oTpe3ke. Hanbosnbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KE.

Pasznen 2. Inddepennuanbuoe ucunciaenne GyHKIUNA HECKOJIbKUX
nepeMeHHbIX

Tema 1. DyHKIMM HECKOIBKHUX TNEpEMEHHBIX. JIMHMM W TOBEpXHOCTH YpoBHsA. YacTHble
npousBojHble. [Tonuelii quddepennunan. [IponszBoaHbIe CI0XKHON QYHKIIMH HECKOIBKUX MEpPEMEH-

HbIX. YacTHBIE TPOM3BOIHBIE U MU depeHInansl Beicunx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonHasa no Hampanenuto. ['panguent. Kacarenbnas k kpuoil. KacarenbHas
IUIOCKOCTh M HOpMaib K moBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (PYHKIMHM HECKOJIBKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.



Pa3zgen 3. UnTerpajibHoe HCUMC/IEHHE

Tema 1. IlepBooOpasHas. Teopema CylIECTBOBAaHUS HEOIPEACIEHHOIO MHTErpaia.
Heompenenennslii uHTErpan U ero cBoicTBa. TabnMila MHTETpayoB OT OCHOBHBIX 3JIEMEHTapPHBIX
bynkuuit. MeTo HemoCpPEeICTBEHHOTO UHTETPUPOBAHUSI.

MeToapl MHTErpUpOBaHUS C IIOMOIIBIO 3aMEHBbl IIEPEMEHHOHM, IIOABEACHHEM IIOJ 3HaK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

WHTerpupoBaHue palMoHaIbHBIX IpOOEi, MHTErPUPOBAaHUE HEKOTOPBIX BUJIOB MPPALIMOHAIBHBIX U
TPUTOHOMETPUUYECKUX (QYHKLUH.

Tema 2. 3agaun, DpUBOJALIME K NOHITHUIO OIPENEIEHHOIO HHTerpana. OrpeneiaeHHbIN
UHTErpaJl, €ro CBOWCTBA. YCIOBUS HHTETpUpPYyeMOCTH. MHTerpam ¢ IEpEMEHHBIM IPEACIIOM
unrerpupoBanus. dopmyna Hprorona — JleliOHuia. 3ameHa MEepEeMEHHON B OINPEIACICHHOM
UHTETpaIe.

[Ipunoxenus onpeaeaeHHOro HHTErpaja B reOMETPUN U MEXaHHUKe (BbIUUCICHHE III0IIAeH
IUIOCKUX (UTYp, JUIMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHBbIE MHTErpajbl IMEPBOrO U BTOPOro poaa (M0 OECKOHEUYHOMY
IPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIMI Ha KOHEYHOM IIPOMEXKYTKE), UX CBOICTBA.

Tema 4. 3agaun, npuBOJAIINE K KPATHBIM MHTErpajiaM. JIBOMHOI M TPOMHOI MHTErpaibl, UX
cBorcTBa. [IpaBuia BEIYKMCIICHHs] IBOWHBIX HHTETPAJIOB.

3.4. TemaTnka npakTHYeCKHUX 3aHATHH MO TUCHHUILIHHE «MaTeMaTHYeCKUH
aHAJIU3»

Ne TeMma 3aHaTHA

1 Pa3nen 1. Di1eMeHTBHI MATEMATHYECKOI'0 aHAJIN3A.

UucnoBasg mnocienoBaTeabHOCTh. lIpeaen 4HMCIOBOM MOCHEAOBAaTEILHOCTH M €0
cBoiictBa. [IpaBuna npenenpHoro nepexona. @yukuus. Ipenen ¢pynkuun. Teopemsl o
npenenax ¢GyHkuuu. [lepBblil 1 BTOpol 3amedareabHble TPEIEbl.

2 CpaBHeHHE OECKOHEUHO MaJIbIX U OECKOHEYHO OOJBIINX BEJIMYMH. JKBUBAJIEHTHBHIE
OECKOHEYHO MaJIbI€ BEJIMUMHBI.

3 PackpriTre HeonpeneneHHOCTEN Pa3IMYHOTO TUTIA

HenpepriBHOCTE QyHKIMI B TOUKE U HAa TpoMexyTKe. OAHOCTOpOHHUE TIpeenbl. Touku
paspsiBa pyHKuuU. [IpumMepsl pemenus 3agayd

) [IpousBonnas ¢ynkuuu. IlpaBuna guddepeHunpoBanuss U (HOPMYINbI BBIUUCICHUS
pou3BoJHBIX. TexHuka nudpepeHunpoBanus

6 HuddepenurpoBanne  oOpaTHbIX  (QyHKUMIE,  (YHKOMHA,  3aJaHHBIX  HESBHO,
napaMeTpuiecku, jorapudmudeckoe 1uddepeHpoBaHmue

7 Huddepennman. ['eomerpuueckuit cmbicn  nuddepennmana. [IpousBogHbie u
muddepeHMansl  BRICIIUX  MOPAAKOB. [IpuOmmKeHHblEe BBIUMCIEHUS C IOMOIIBIO
nudhepeHIranos.

8 IIpaBuno Jlonurana. @opmyna Teitopa. PackpbeiTe HEONpeneIeHHOCTEW pPa3IMYHOIO
Tuna. Pa3noxkeHust OCHOBHBIX 3JIEMEHTapHbIX GyHKUUH 110 popmyre MakiiopeHa.

9 [TpubnuxeHHbIe BEIYUCIEHHS ¢ TOMOIIbI0 opmyibl Teitnopa.

10 | [HonmHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadpukos. [Ipumepsl




11 | HonmHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukos. [Ipumeps! (TpogoLKEHHE)
CamocrosarenbHas pabora Nel Ha ceMuHape 1Mo GyHKIUSM OAHOM epeMeHHON

12 | Pazgen 2. DYyHKUMHM HECKOJbLKHMX IepeMeHHbIX. JIMHUUM M TOBEPXHOCTH YpPOBHS.
YacrtHble pou3BOAHbIC U AU(dEpEeHIINAT IIEPBOTO MOPSIIKA.

13 | Honuwii nuddepenumnan. I[IponsBoansie cinoxuoil Gpynknuu. [IpousBonnas (yHKIMH,
3aJJaHHON HesBHO. YacTHbIE NPOM3BOJIHBIE M JAU(QepeHIMaIbl BBICIIUX MOPSIKOB.
Teopema IlIBapua.

14 | [IpousBoHas 10 HaNpaBJIeHUIO. [ pagueHT.

15 | DkcrpemyM (DYHKIIMU HECKOJIBKHX MIepeMeHHBIX. HeoOXoauMble 1 TOCTaTOYHBIC
YCIIOBUS 3KCTpPEMyMa.

16 | CamocrosiTenbHast padora Ne 2 Ha ceMuHape MO PYHKIMAM HECKOJIBKHX
nepeMeHHBIX

17 | Pa3nexn 3. UHTerpajbHoe HCUYNCIEHHE
IlepBooOpa3Hasi. Heonpenenenuslii  uHTErpa U ero  CBOWCTBaA.

Meton HEMOCPEACTBEHHOTO HHTETPUPOBAHMSL.

18 | UnTerpupoBaHue ¢ TMOMOIIBIO 3aMEHbl IIEPEMEHHOM, MOJBEAECHUEM I0Jl 3HaK
muddepennmana. Meros UHTErpUPOBAHUS 110 YACTAM

19 | UnTerpupoBanue  paluOHAIbHBIX npo0eii, UHTErpUPOBaHHE

HEKOTOPBIX  BMJIOB UPPALlMOHAIBHBIX (DYyHKIIHIA

20 | MaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITUH.

21 | BoluucieHue omnpeneneHHbIX HHTerpanoB 1o ¢opmyse Herorona-JlelOHuna. 3ameHa
MIEPEMEHHON M MHTETPUPOBAHKE 0 YaCTSAM B ONPECICHHOM HHTETpae.

22 | IlpunokeHHsI ONPEACICHHOTO HMHTErpajla B TEOMETPUM W MEXaHHWKe (BBIYUCIICHHUE
ionaied MiIoCKUxX GUryp, AJIMHbBI KPUBOK).

23 | [lpumokeHHsI ONPEACTCHHOTO HMHTErpajla B TEOMETPUM W MEXaHHWKe (BBIYUCIICHHUE
00BEMOB, IIJIOLIAa/IeN TOBEPXHOCTH).

24 | HecoOCTBEHHBIE MHTETPAJIBI TIEPBOTO U BTOPOTO POJIA, UX BHIYHCIICHUE.

25 | 3amaum, TMpUBOIAIIME K KpPAaTHBIM HWHTErpajaM. BbelYHcIeHHWE BOWHBIX HMHTETPAJIOB
CBEJIEHHEM K TIOBTOPHBIM. 3a/laui Ha U3MEHEHHUE MOPSIKAa WHTETPUPOBAHUS B JBOWHOM
UHTErpase

26 | I'eomerpuueckue u Gpu3nUecKre MPUIOKEHUS KPATHBIX HHTETPAJIOB, TPAMEPHI
BBIUUCIICHHS.

27 | KoHTposibHOE TECTUPOBAHUE IO KYpCY.

4, Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCTbI

@I'OC 15.03.01. MammHoctpoenue. 2021.

AxkanemMudeckuil ydeOHbII MmiiaH 1o HarpaBieHuto noarotoBku: 15.03.01 MammuHocTpoeHue.
ITpodpunb: «OOopynoBaHME M TEXHOJOTHH CBApPOYHOTO Mpou3BoJCTBa». dopma oOyueHus:
ouHas. 2026.



3. AkageMHyecKHil yueOHbIN MiaH 1o HampasieHuio moarotoBku: 15.03.01 MammHocTpoeHHE.
[Tpoduns: «BricokodpdeKkTUBHBIE TEXHOJIOTHYECKHE MpOlecChl M oOopynoBaHue». dopma
o0y4enus: 3aounas. 2026.

4, Marpuna pachnpefeneHuss KOMIIETCHIIMM 10  HampaBjieHuto  moarotoBku  15.03.01
Mammnoctpoenue. Ilpodunb: «OO0opynoBaHue W TEXHOJOTHM CBAPOYHOTO MPOU3BOACTBAY.
®opmbl 00yueHus: ouHast, 3a04Has. 2026.

5. Vka3 Ilpesunmenta Poccuiickoit ®enmeparun ot 01.12.2016 Ne 642 «Crparerun
Hay4HOTEXHOJIOrn4eckoro passutusa Poccuiickoit denepanum».

6. Ilpuxa3z MunuctepcrBa obpasoBanus U Hayku Poccuiickoit ®@eneparuu ot 23.08.2017 Ne 816
«O6  yrBepxkaenuu Ilopsinka  OpuUMEHEHUs — OpraHU3alUsIMH,  OCYILECTBISIOUIUMHU
00pa3oBaTEeNbHYIO JESTEIBbHOCTD, JICKTPOHHOTO O0Y4YEHNs, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH MpU pean3auu 00pa30BaTeIbHBIX POTPAMM.

4.2.  OcHoBHasi JuTepaTypa

1. ®uxrtenronsi .M. OCHOBBI MaTeMaTUYECKOTO aHaNU3a: Y4eOHUK sl BY30B, 15-¢ u3md., crep.
CII6, Jlans. 2023. Yacts 1. 444 c.

2. ®uxtenronbl [.M. OCHOBBI MaTeMaTUYECKOTO aHANW3a: YUeOHUK Ui BY30B, 14-¢ u31., crep.
CII0, Jlanw. 2023. Yacts 2. 464 c.

3. KympsueB JI.JI. Kparkmii kypc maremarmuyeckoro anammsa. T.1. JluddepenumansHoe u
UHTETrpalbHOE HCYHCIEHUS (QYHKUUNA OHOW mepeMeHHOW. Psnbl: YueOHUK [DneKTpoHHBII
pecypc]: yue0. - DnexTpoH. naH. - Mocksa: @usmarnurt, 2015. - 444 c. [Pexxum noctymna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpaHa.]

4.3. JlomosHHMTeJbHAs JIUTEpaTypa

1. IMuckynos H. C. IuddepennuanbHoe 1 HHTETPATbHOE UCYUCICHUS IS BTY30B. B 2-X TOMax.
M.: UnTerpan - Ilpecc, 2009 — 416, 544 c. 180 k3.

2. 3ybkoB B.I'., JlaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTUKH JJI TEXHUYECKUX BBICIINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MTTY, 2012. 400
9K3.

3. Kpartkwuii kypc Beiciieil MaTeMaTHKU [DeKTpoHHbIH pecype]: yuel. - DIeKTpoH. AaH. - MockBa:
Hamko u K, 2017. - 510 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

4. byrpos f1.C., Hukonbckuii C.M. Bpiciias maTemaTuka: yueOHUK JUIsl By30B B 3-x ToMax. M.:
Hpoda, 2009.

5. UuterpanbHoe ucuncieHue (yHKUUH OJHOM M HECKOJBKMX NEepeMEeHHbIX. Teopus mous:
METOJIMYECKUE YKa3aHUs U BapUaHThI pacyeTHO-Tpaduyeckux padot // bogynos M.A., boponuna
C.1., ITokazees B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii aHanu3. Teopust mpeznenoB u aupdepeHInalIbHOe UCYUCICHUE: OCHOBHBIE
MOJIOXKEHUS TEOPUM, METOJMYECKHE YKa3aHUs M BapHUAHTHl pacueTHO-Tpaduueckux padbot //
boaynos M.A., bopoauna C.U., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMW», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PECYPChI
[IpoBenenune 3aHATHI W aTrTecTalyii BO3MOXHO B JMCTAHIMOHHOM Qopmare ¢ NpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yuyeHus yHusepcuteta (CIO-LMS) Ha ocHOBe pa3paOoTaHHBIX
Kadeapoil «MaremaTuka» 3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IPOrPaMMBI:


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

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

WuTterpanbHOe UCUUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKUIMN OHON TEpEeMEHHOM
JudpdeperunansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYuciIeHne QyHKIuH
HECKOJIbKUX MEePEMEHHBIX

JIOTIOJTHUTEIIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaATEMATHYCCKOI'O aHaJIu3a

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHust pabOT B AMCTAHIMOHHOM QoOpMare YCTaHABIUBACTCS OTHCIbHBIMU
pacIopsKeHUsIMU IPOPEKTOpa 1o yueOHOI paboTe u/min HEeHTPOM y4eOHO-METOANYECKON pabOThl.

Kamamﬁ CTYIICHT 06ecnequ I/IHI[I/IBI/II[yaJII)HI)IM HeOFpaHI/ILIGHHI)IM IIOCTYHOM K BHGKTpOHHOﬁ

6I/I6JII/IOTCKC MOCKOBCKOI'O IIOJINTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘IC6HO-MeTO,I[I/I‘IeCKI/Ie MaTrepuajibl B OJICKTPOHHOM BHIC,

IpeICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndecKkoro o0pa3oBaHus»

(http://mospolytech.ru/index.php?id=4486, http://mospolytech.ru/index.php?id=5822);

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecTsl 1O TEOpUH
BCPOATHOCT el U MaTeMaTUYEeCKON CTATUCTHUKE.

Ilone3urie y‘{e6HO-MeTOI[I/I‘IeCKI/Ie u I/IH(i)OpMaLII/IOHHBIe MaTCpHralbl IIPCACTABJICHbBI Ha cairax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.
[lepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «VHTepHET» Mii OCBOEHUS
JMCIUILIMHEL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInieH3MOHHOE U CBOOOTHO PACIPOCTPaHsAEMOe TPOrpaMMHOe

o0ecreuenue
Neo| HammenoBanue | PazpabGotuumk [1O HocTtynHocTh Ccbuika Ha Equnslii peectp
(mpaBoobiiaaTensb (MIIeH3nOHHOE, POCCHUICKHX TIPOTpamMM JJIst
) CBOOOIHO OBM wu BJ (npu Hanu4wm)
pacmipocTpaHseMoe
)
1 |Astra LinuX 000 JlnensnorHoe https://reestr.digital.gov.ru/ree
Common Edition | vpy CBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOgwuc 00O "HOBBIE JInnensnonHoe https://reestr.digital.gov.ru/ree
OBJIAYHLIE str/301558/?sphrase id=9433
TEXHOJIOTUN" 75



https://online.mospolytech.ru/local/crw/course.php?id=313
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=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
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=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://mospolytech.ru/index.php?id=5822
http://pmims.000webhostapp.com/xbookM0018/index.html
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
http://www.i-exam.ru/
http://www.i-exam.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/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
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. CoBpemeHnHbIe IpodeccnoHaIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuenn pecypcoB cetu UHTEepHET, JOCTYNHBIX AJIsl 0CBOCHHMS IMCIUIIIUHBI:

HaunmenoBanme Ccblika Ha pecypc JocTtynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

JlocTynHa B cetn
HNutepuer 6e3
OTpaHUYCHUI

https://stackoverflow.co

Stack Overflow
m/

WNudopmannonnsie pecypesl Cetu

Koncynsrantilmoc http:// www.consultant.ru | JJoctynzo

[Topran @enepanbHbIX
rocy1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB
BbICIIIEr0 00pa30BaHuUs

http://www.fgosvo.ru. JlocTyHO

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

JlaHb https://e.lanbook.com/ JlocTymHa B ceTn
WutepHer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | JocTtymnHa B ceTr
ru/ WuTepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbubie 0a3bI JAHHBIX

ba3a naHHBIX Hay4HOU http://www.elibrary.ru JlocTynHO
AJIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JJoctymHo
MOJINTEMATHIeCKasT
pedepaTuBHOOMOMOTpaduIecKas u
HayKOMETpUYeCcKast
(bubmuomeTpuyeckas) 6aza JaHHBIX



http://www.consultant.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://webofscience.com/
http://webofscience.com/

5. MarepuajbHO-TEXHUYECKOE 00ecneYeHue 1 CIUIITHHbI

MarepuanbHO — TeXHHUECKas 0a3a YHHBEPCHTETa OOECIECUYMBACT MPOBEIACHHUE BCEX BHIIOB
3aHSATHH, TPEIYCMOTPEHHBIX YY€OHBIM IUIAHOM, M COOTBETCTBYET ACHCTBYIOIIUM CAHUTAPHBIM U
MIPOTUBOMIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaremaTrka» He pacroiaract COOCTBEHHBIM ayJMTOPHBIM ()OHJIOM H UCTIOTB3YET
y4eOHbIe ayTUTOPHH U3 0011ero (hoHIa yHUBEPCUTETA.

[Tpr HEOOXOAMMOCTH JIs MPOBEICHUSI UHTEPAKTHBHBIX TPAKTHYECKUX 3aHATUN UCTIONB3YIOTCS

KOMITHIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. Meroanuyeckne peKOMeHAaUMHU

6.1. MeToauyecKkue peKOMeHIAUMH IJIA MpenoaaBaTeisi Mo
OpPraHu3anuy 00y4eHust

[Ipexxne Bcero, cienyeT oOpaTUTh BHUMaHHE CTYIEHTOB HAa TO, YTO MPAKTHUYECKU BECh
M3y4aeMblil IMU MaTepHall He TpeOyeT Kakoi-110o creruanbHOM (IOMOJTHUTEIBHOM) MTOATOTOBKH U
BIIOJIHE MOXET OBbITh YCIEUIHO M3y4YeH, €ClU CTYIEHThl OyayT MmocemaTh 3aHATHs, CBOEBPEMEHHO
BBHITIOJHATE JIOMAIIIHAC 3aJaHus W II0JIb30BaThcs (TpU HEOOXOIUMOCTH) CHCTEMOH IUIAHOBBIX
KOHCYJIbTALIMI B TEUEHHUE KaXJIOro ceMecTpa. Boiuenmue B Kypc MaTaHaiau3a paseibl sSBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMS OHHM INMPAKTUYECKU OPUEHTHPOBAHBI, TAK KaK MMEKT HIMPOKOE
pacrpocTpaHeHue s PEIICHHs] Pa3HOro pojia 3a7a4 BHYTPH CaMOW MaTEMaTHUKH U TPHUKIATHBIX
3amay. MIX ocBoeHME NMOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U CHO CTPOUTH
YCTHYIO M MMHCBMEHHYIO peYb, YCIICIIHO MPUMCHITh HAKOIUICHHBIC 3HAHUS B MPO(ECCHOHATBHOU
JIeATEIbHOCTH.

HeoOxomuMo ¢ camoro Hauyama 3aHATHH pPEKOMEHAOBAaTh CTYACHTaM OCHOBHYIO U
JIOTIOJTHUTETIFHYIO JIUTEpaTypy, a B KOHIIE CEMECTpa JaTh CIUCOK BOMPOCOB JUIsl MOATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHH 1O JUCIUILIMHE CIEAYeT 0053aTeIbHO MPOUH(OPMUPOBATH CTYIEHTOB
0 BHJIe ¥ opMax TEKYIIeH U TPOMEKYTOUHOM aTTECTAIMI 1O TUCIUIUINHE, CPOKAX UX
MIPOBEICHUS, YCIOBUSX JIOMYCKA K MPOMEXYTOYHOM aTTECTAllUU, TPUMEHSAEMBIX BUIAX
MIPOMEKYTOUHOT'O KOHTPOJIS.

N3noxeHnne TeOpeTUUECKOro maTepuana JOJKHO COMPOBOXKIATHCS HILTIOCTPATUBHBIMU
npuMepamMu, TIIATEIbHO OTOOpPaHHBIMH TPENOJaBaTeeM TaK, YTOObl TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKM TIPM PEIICHWHU 33Ja4d HE OTBJEKaIu OT IJIABHOTO: OCMBICICHUS HUAEHM U CYTH
npuUMeHseMbIX MeTo/oB. CreayeT Bcerja yKas3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U (HOPMYIL.

[IpakTuueckue 3aHATHUS JOKHBI OBITH OPraHM30BAHBI MPENOJABATENEM TaKUM 00pa3oM,
9TOOBI  OCTaBajoCh BpeMs Ha TMEPUOJAMYECKOE BBHITIOJIHEHHE CTYyJIEHTaMHU HEOOJBIION
CaMOCTOSITENILHOM paObOThI B ayAUTOPHH IS IPOBEPKH YCBOCHUS U3II0KEHHOTO MaTepHaia.

[IpenonaBatenb,  BeAylmM  MpPaKTUUYECKUE  3aHATUSA,  JIOJDKEH  COTJIACOBBIBATH
y4eOHOTEMaTUYECKHUH TUIaH 3aHATHH C JIGKTOPOM, UCTIOJIB30BaTh €IUHYIO CUCTEMY 0003HAUYCHUMN.

[IpenogaBaTemnto caenayeT 10OMBATHCSI CUCTEMAaTHIECKON HEMPEPhIBHOM PabOThI CTYJICHTOB B
TEUEHHUE CEMECTPa, HEOOXO0IMMO BBISIBIISITH CUJIBHBIX CTY/ICHTOB ¥ ITPUBJIEKATh UX K HAYYHOH paboTe,
K Y4acCTHIO B Pa3HOTO poJia OJUMIINAAAaX U KOHKYypCax.

CTyaeHT JOJKEH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPENOAaBaTeNs B TOCTHKEHUN KOHEYHOTO
pe3ynbTaTa: B IpHOOPETCHUH O0YUAOIIMMHUCS IPOYHBIX 3HAHUM, YMEHUN W BIaJACHUS HAKOTIJICHHOU
uH(popMaluel s penieHus 3aaa4d B IpodeCcCHOHATBHON AeSITENFHOCTH.



6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[TpoBenenue 3aHATHI U aTTECTAIMI BO3MOXKHO B IMCTAHLIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yuuBepcutera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
kadeapoii «MaTemaTuka» MEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam
porpaMmsl (cM. 1. 4.4).

[Topsimox mpoBeneHuss pabOT B JUCTAHIMOHHOM (OpMaTe yCTaHABIMBACTCS OTACIHHBIMH
pacopsKeHUsIMHU POPEKTOpa 1o yueOHOoI paboTe u/min HEeHTPOM y4eOHO-METOANYECKON pabOThlI.

6.2. Meroanueckue yKazaHus JAJIs1 00y4alOUIUXCsl 0 OCBOEHH IO
AUCHUTITHHBI

Paznea 1: nuddepenunanbHoe ucuucjaenne PyHKuuii 0HOH NepeMeHHO

[Tpu uzyuyenun auddepeHnnanbHOro UCUUCIeHuss QYHKIUN OTHON MEepeMEeHHON o0paTuTe
BHUMaHME HA NOHATHE Ipefena pyHKIUU B TOUKE U METOAbI ero BelunciaeHus. Ilpenen — oqHo u3
OCHOBHBIX MOHATUI MaTeMaTH4eCcKOro aHanmu3a. llpu BeraMcIeHUN peaenoB GyHKIIMK HAJO,

95 Es O'OO: 0 — a0, IOC
IPEXJIe BCETO, BEIACHUTH XapaKTep HEOMPEIeIIEHHOCTH U . UtoOmI
OBJIa/IETh TEXHUKOW peIIeHUs 3a/lay Ha BBIUMCIIEHUE IPEJENIOB, HA/J0 3HATh JBa 3aMe4aTelIbHBIX
npezena, TaOIUIly SKBHBAJICHTHBIX OSCKOHEYHO MAaJIbIX, IPaBuUio JlomuTamns, pa3IudHbIe MPHEMBI
PACKpBITUSL HEOIIPEICIEHHOCTEW B 3aBUCUMOCTHU OT BHUJIA ()YHKLUHU U PEHIUTh JOCTATOUYHO OOJIbIIOE
KOJIMYECTBO 3a/1a4.

[Ipn w3ydeHUU TEM, IMOCBSANICHHBIX MPOU3BOAHON W auddepeHnnany (GyHKIUU, HAI0
OCMBICIIMTh UX F€OMETPUYECKUN CMBICI, IOHUMATh pa3indhe MeXIy HUMH (auddepeHuman - 3To
TJIaBHAs JMHEWHas 4acTh npupamieHus ¢GyHKuuu). TBepao 3HaTh (Kak TaOMUIly YMHOMCHHS)
dopmynbl  audQepeHIMpPOBaHUA ~ OCHOBHBIX  JIEMEHTAapHbIX  (QYHKIMH W [paBuia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MNpaBuUiIo AUPPEpEeHLUPOBAHUS CIIOKHOU
GyHKITUN).

OOparuTe BHUMaHUE TaKkXke Ha 0COOEHHOCTH AuddepeHurpoBanus QyHKIUH, 3aJaHHBIX B
HEesBHOU popMe, mapamMeTpUUuecKH, Ha pueM jJorapupmMudeckoro nuddepeHupoBaHums.

Cremyer 4eTKO 3HATh U yMETh MPUMEHSTH AITOPUTM UCCIIETOBAHMS (DYHKIIUI U TOCTPOSHHS
rpaduKoB: OIpeJeleHue TOYeK pa3pbiBa (M HX KIaCCU(PUKAIMIO), ACHUMIITOT TIpaduka
(BepTUKAIbHOM, HAKJIOHHOW, TOPU3OHTAIBHOW), HEOOXOAUMBIE U JOCTAaTOYHBIE YCJIOBUS
MOHOTOHHOCTH (DYHKIIMH, CYILIECTBOBAHUS JIOKAJIILHOTO KCTPEMyMa, IPOMEKYTKOB BBIITYKJIOCTH U
BOTHYTOCTH (PYHKIIMU M TOUYEK Tepernoa.

Paznen 2: nuddepennnanbHoe ncuucjaeHne PyHKIMNA HECKOJIBKUX MePEeMEHHbIX

ITpu u3ydeHnu JaHHOTO pa3jena oOpaTUTe BHUMAHUE Ha TO, YTO (YHKIIUS IBYX MTEPEMEHHBIX

MMEET HaIJISIIHbII Tr€OMETPUUECKHIM CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hano ocMpIcauTh TOHATHS YaCTHBIX IPOM3BOAHBIX M TMOJHOro juddepeHnrana u
OCOOCHHOCTh MX BBIYUCIICHUS, OBJAJETh TEXHUKON BBIYMCIEHUS MPOU3BOAHBIX OT CIIOXKHOMN
(YHKIIUM HECKOJIbKUX MepeMeHHbIX. CienyeT oOpaTuTh BHUMaHUE HA TO, UTO JJIS

2=2(v,))  dymaum
o’z 8’z CMENIAaHHBIE YACTHBIE MPOU3BOIHBIE BTOPOTO MOPAIKA PABHBI MEXKLY COOOM:
ox0y  Oyox

(Treopema llIBapna), To ecTh nopsAAoK tupdepeHIpoBaHNST HE UMEET 3HAUCHHUS.




Jnst QyHKIIMM HECKOJIBKHX MEPEMEHHBIX CKOPOCTh U3MEHEHUs (PYHKIMH B MPOU3BOJIEHOM
HANpaBJICHUN XapaKTepU3yeTcs IMPOM3BOJHOM 10 HAMpPaBICHHIO, a HauOOJbIIas CKOPOCTh
u3MeHeHHs QyHKIUU Oy/IeT B HAallpaBJICHUH BEKTOpa IPaHEHTA.

Cnenyer oOpaTuTh B 3TOW TeMe BHUMAaHHE HAa HEOOXOAMMOE M JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHMS dKCTpeMyMa (PyHKIIMU HECKOJIBKHX ITEPEMEHHBIX.

Pa3zgen 3: uHTErpasibHOE HCHUCTICHUE
B nHTEerpanbHOM UCUHMCIICHUH PENIaeTcs 3a1a4a, 0OOpaTHON TOH, KOTOpasi pacCMaTpUBAIach B

I depeHraIbHOM HCYUCICHUN: HEoOXOIMMO HaMTW A JaHHOM (YHKLUUU J() TaKyIo
(GyHKIMIO, TPOU3BOAHAs OT KOTOpoW Obwia Obl paBHAa 3amaHHON. MHTerpupoBanue (yHKIMNA —
JIOCTaTOYHO CIIOKHBIM pa3fesl MaTeMaTHKH, OBIAAECTh KOTOPBIM MOXHO TOJIBKO, €CIIM CTYICHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO MHTETPAJIOB Pa3HOIO THIIA.

Hano tBepio 3HaTh TabJIMIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMNA, OCHOBHBIE
METO/Abl MHTErpUpOBaHMs (3aMEHa MEepeMEHHOM, MojABeAeHHe noJ 3Hak auddepenuunana,
UHTETPUPOBAHUE I10 YacTsAM, MPUEMbl BBIYHUCICHUS HHTErPAJOB OT PALMOHANBHBIX JApoOel, oT
Pa3HOTO TUIIA TPUTOHOMETPUUECKUX (PYHKIIMIA).

Hago ocMBICINTE €IMHCTBO IOAXOJAa K IIOCTPOCHHUIO ONPEINEICHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — [MOCTPOCHUE HEKOTOPON MHTErpajbHOW CyMMbI U
IIPEACIIbHBIN IEPEXO.

3HaTh TEOMETPUYECKUH CMBICI M OCHOBHYIO (DOpMyNy BBIUMCIEHUS ONpPEIEICHHbBIX
uHTerpasioB — ¢opmyny Herorona — JleiiOHuna, reomerpuyeckue M (U3NYECKUE IPUIIOKEHUS
OIIpeIeIEHHBIX U KPaTHBIX HHTETPAJIOB, yMETh HAXOAUTh IUIOIIA/lb INIOCKON (PUTYPBIL, JTMHY KPUBOH,
00BbEM U IJIOLIA/Ib OBEPXHOCTH TEJI BPAIEHUS.

/. ®OHJ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3y/JIbTATOB 00y4eHUs!

Jlis KOHTpOJs yCIEBaeMOCTH U KauyecTBa OCBOEHHUS JAMCLUMIUIMHBI HACTOSALIEH mporpamMmon
IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIA:

— KOHTPOJIb TEKYIIEH yCTIeBA€MOCTH (TEKYIIHI KOHTPOJIb); —
MPOMEXKYTOUHAs aTTecTanus (IK3aMeH ).

Ne n/m Bun koHTpONs HaunmenoBanue Kparkast xapakTepucTuKa KOHTPOJIS
pe3yJIbTaToB KOHTPOJIA pe3yJIbTaToB 00yUYCHHUS
0GyHCHIS pe3yabTaToB
oOyueHus
1 PacuetHorpaguueckas Texymnii OOyuaromuiics B~ TeueHHE  CeMecTpa
pabota CaMOCTOSTENIEHO BBITTOJTHSIET psn

pacueTHOorpaduueckux pabor MmO Teme
pasznena. llpu mpoBepke mpenojaBaTellb
OLICHUBAET KauyeCcTBO oopmieHus,
IIPaBUWJIBHOCTH PACU€TOB.




2 KonrponsHas pabora Texymunii

Pemenue KOHTPOJIbHOM paboThI
OCYILECTBIISICTCSI HA TIOCIEAHEM 3aHATHU
u3ydaemoro paszaena. Konrponpnas pabora
BBINIOJIHSICTCSI  MHAMBHUIYaIbHO  KaXKIbIM
crynenroM. [Ipu mpoBepke mpenojaBaTenb
OLICHUBACT IPABWIBHOCTh IPOU3BEICHHBIX
pacyeTos.

3 Tect Texymmii

TectupoBaHue NPOBOAUTCS HA IOCIETHEM
3aHATUU HU3y4aeMOW TeMbl. TecTupoBaHue
OCYIIECTBIISIETCS, JMOO TIpU  [OMOIIU
KOMIIBIOTEPHOH  CHCTEMBI TECTHUPOBAHUS,
a100 ¢ MCHOJIB30BAaHUEM BBIIAHHBIX TECT-
3aaHuii Ha OyMakHOM HocuTene. B pamkax
TECTUPOBAHUS IIpOBEPSIETCS 3HAHUE
TEOPETHYECKOM 0a3bl.

4 DOK3aMeH

IIpoMexxyTouHBI1

[TpomexxyTouHas aTTecTalusi 00yYarOLHXCs
B ¢dopMe 9SK3aMEHa IPOBOJMTCS IO
pe3yiabTaTaM BBIIIOJIHCHU A BCEX BUI0B
yueOHOll ~ paboTHI, PEIYCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JAHHOW JUCLUILIMHE,
Opd  OTOM  YYHUTBHIBAIOTCS  PE3yJIbTAThl
TCKYLICTO KOHTPOJIA yCI€eBa€MOCTHU B
tTeyeHue cemectpa. OmeHKa  CTENeHH
JOCTHIKCHUST O0YYarOLIMMHKCS TUIAHUPYEMBIX
pe3ynbTaToB OOy4eHHs 110 JUCLHILUIMHE
IMPOBOAUTCHA npenoaaBaTejicMm, BCAYyIIUM
3aHATHUA 10 JUCHUIIIINHE METOAOM

JKCIEPTHOM OILICHKH. Ilo UTOTaM
MIPOMEKYTOYHOM aTTECTALMU 10 AUCLUUIUINHE
BBICTaBIIIETCSA OIlCHKA «OTITMIHOY,

«XOpOomo», KyHOBJICTBOPUTECIBbHO» UIIN
«HCYHOBJICTBOPUTCIIBHO).

7.2. Ikana u KpUTEPUH OLCHUBAHHUS Pe3yJIbTATOB 00yUeHH

[ToxazareneM OIICHMBAHMS KOMIIETEHIMH Ha pa3lMYHBIX 3Tanax HMX (OPMUPOBAHUS SBISETCS
JOCTH)KEHUE 00YUYaIOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUIMHE (MOJYJIIO).

IToka3zarTein

Kpurepun oueHnBanus

HeynoBiieTBOpUTEJIBHO

Y10BJ1I€TBOPUTEJIBHO Xopowo OTtiamnuHo




3HATD: OO0yyarommiics OOyuarommiics Oo6yvarommii | O0y4aronu
JEMOHCTPUPYET MOJTHOE | JEMOHCTPUPYET cst icst
TCOPCTHICCKUC | orcyTCTBUE HIIH HETIOJIHOE JEMOHCTPUPY | JEMOHCTPHU
OCHOBBI HEZ0CTaTOYHOE COOTBETCTBUE €T YaCTHUYHOE | PYeT MOJIHOe
MAaTEMATHYECKO | COOTBETCTBUE CJIEYIOIMX 3HAHUM: | COOTBETCTBH | COOTBETCTB
O AHAIH3A. CIIEYIOIUX 3HAHUI: S e ue
caenyromux | CACAYIOIIN
TEOPETUUYECKHE OCHOBBl | OCHOBEI SHAHIL- X SHAHMIL:
MaTeMaTH4eCKOro MATEMATHUYECKOTO
TeopeTuueck | TCOPETHICC
anasa. aHajmn3a. P KHE OCHOBBI
ue
Marematuyec | MareMarud
KOro aHanusa. | €CKOro
aHaius3a.
Honyckarore
q CB00OHO
HE3HAYUTENb | ONEpUPYeT
HbIE OIINOKHU, | MPUOOPETEH
HETOYHOCTH, | HBIMH
3aTPYJHEHUS | 3HAHUSIMH.
npu
AHATUTHYECK
ux
orepanusx.
yMeTb: Oo6yuarouuiica He ymeer | OOyuaromuiics ObGyuaromuii | O6yyaromu
WM B HEIOCTATOYHOM E€MOHCTPHUPYET fcst
pemarh 3a1a4un 2 a pupy eMOHCTPH
i vipakHerns | CTCTICHH yMmeer: HETOJIHOE PHPY | nemoncTpm
yup €T HaCTHIHOE | e

HCIIONb3Ys




OCHOBHBIE
METO/IbI,
W3yYECHHBIC B
Kypce
MaTeMaTH4eCKO
ro aHalIn3a

pelars 3a1a4u U
YIpaXHEHUS
HCIIOJIb3YSl OCHOBHBIC
METO/Ibl, U3yYCHHBIE B
Kypce
MaTeMaTH4eCKOIro
aHaJIn3a.

COOTBETCTBHUE
CIIEYIOLUX YMEHUM:

peliaTth 3a1a4u u
yIpaxXHEHUS

HCII0Ib3Ys] OCHOBHBIE
METO/Ibl, U3YUCHHBIC B

Kypce
MaTeMaTUYECKOTo
aHaJu3a.

Honyckarorcst
3HAUUTENbHbIE
OLIMOKH, TIPOSIBIISICTCS
HEJ0CTaTOYHOCTh
YMEHUH, 110 pALy
MoKa3aTelei,
oOyyaromuics
UCIIBITHIBAET
3HAYUTENbHbIE
3aTpyJHEHUS NpU
OIIepUPOBAHUU
YMEHUSIMH IIPH UX
IepeHoce Ha HOBbIE
CUTYallHU.

COOTBETCTBH
e
CIIETYIOLITUX
YMCHHIA:
pemarhb
3a7a4M U
YIPaXHEHUS
UCTIONB3YS
OCHOBHBIC
METO/IHI,
W3YYCHHEIC B
Kypce
MaTreMaTH4ec
KOT0
aHaJm3a.
Vmenus
OCBOCHBI, HO
JOIYCKAIOTCS
HE3HAYNTEIIb
HBIE OIMOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAJIUTHYECK
1504
orepanusx,
nepeHoce
YMEHUH Ha
HOBEBIE,
HECTaHJIapPTH
bIC CUTYAIIUH.

IIOJIHOE
COOTBETCTB
ue
CIIEYIOIIHN
X YMEHMIA:

pemiarb
3a/1a4d U
YIPOKHEHH
s
HCIIONB3YS
OCHOBHEIE
METO/EI,
M3y4YeHHBIC
B Kypce
MaTeMaTH4
€CKOT0
aHajau3a.
CBo0ogHO
OIIepUPYET
npuoOpeTeH
HBIMHA
YMEHUSIMH,
MPUMCHSICT
HUX B
CUTYaIUsIX
MMOBBIIIEHH
ou
CIIOKHOCTH.




BJIA/I€Th: OO0yyvaromumiics ne | OOyuaromuiics B Oo6yvarommii | O0y4aronu
BJIaieeT Wid B HEJIOCTaTOYHOM Csl YaCTUYHO | #cs B
HaBbIKaMU H@I[OCTaTOLIHOf;I CTEIICHU CTCIICHU BJIAJICCT: BJIaJACCT. IIOJIHOM
MIPUMEHCHUS 6
BJIaJICET o0bemMe
MaTeMaTH4ECKO HaBBIKAMH HaBBIKAMH BIIANECT:
ro aHaJIu3a K HaBBbIKAMH MIPUMEHEHUST | TPUMCHCHUA NPpUMCHCHUA
€CTECTBEHHOHA | jHHEiHOM MaTeMaTH4ECKOro MaTeMaThyeC | HaBbIKAMU
YYHBIM MAaTeMaTUYECKOTO aHajm3a K KOTr'0 aHaJln3a | MPUMECHEHHU
(pu3uyeckum U | aHanM3a K €CTECTBCHHOHAYYHBIM | K q
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (bmsnueckum u CCTCCTBCHHO | maremaTHy
TEXHHYECKUM Hay4YHBIM
3a/Ja4aM. (busmveckuM u © CCKIM) ayd €CKOT'0
3a/1a4am. (pusnyeckuM | gpanmsa x
TEXHUYCCKHM) 3a]1a4aM. 6 .
OO0yuarommiics u €CTEeCTBCHH
UCIIBITHIBACT TCXHUICCKUM | oHay4HBIM
3a/1a4aM.
3HAYUTEIIbHBIC ) a1 (busmuecku
3aTPyIHCHUS IIPU HaBbixu Ma
py P TEXHHYCCKH
NPUMEHEHUH HABBIKOB | OCBOCHBL, HO | \r) 33 ;1a4am.
B HOBBIX CUTYyaIIHsIX. nonyckatores | CBoOOIHO
He3HauuTenp | HPUMCHACT
Hble omuoOky, | TOTYICHHBI
€ HaBBIKU B
HETOYHOCTH,
CUTYaIUAX
3aTPYyIHCHUS
Py MTOBBIIICHH
npu
AHAJIMTUYECK | OM
ux CJI0’KHOCTH.
oTepanusix,
nepeHoce
YMEHUH Ha
HOBEIC,
HECTaH/IapTH
BI€ CUTYaIIUU.
IIkaja oneHMBaHUS TEKYIIEr0 KOHTPOJIA.
HaumenoBanue KOHTpOIsS [IIxana onleHUBaHUS Ornucanue

PE3yNbTaTOB O0YUCHHS




PacuerHo-Tpaduueckas padota

Otnnuno - Pabora cpana B
CPOK, pacyeTHasi 1
rpadguveckas 4acTh
BBITIOJTHEHBI BEPHO, JTN0O
MMEIOTCS HEJ0YCThI, HE
BIIMSIONINEC HA KOHCUHBIN
pe3yJibTar.

Xopoto - pacueTHas 4acTh
BEITIOJTHEHA BEPHO, B
rpadUueCcKOi YacTH eCTh
3aMevaHus

Y 10BIETBOPUTEIIBHO - B
pacyETHOM YacTH €CTh
3aMeuyaHusi, METO/1 BBIIIOJIHEHUS
rpadgu4ecKoit yacTu BIOpaH
BEPHBII

HeynoBieTBopuTensHO - B
pacueTHoOM u rpaduyecKoit
4acTax €CTb Ipyoble
3aMey4aHusl.

3amanue Ha PI'P Brimaercs Ha

MIEPBOM 3aHSITHHU
COOTBETCTBYIOIIETO pa3jena
JUMCILHUIUIMHBI M CIAaeTCS 110
OKOHYAHUH U3YYCHHS
COOTBETCTBYIOIIETO pa3jena
nucuumIveel. PT'P nomxHEI
OBITH BBIITOJIHEHBI U

0 OpMJIICHBI B COOTBETCTBUU C
TpeOOBAHUSAMHU METOANYECCKUX
yKazaHu# Kadeapsl.

KonTponbnas pabota

Otnuuno - PaboTa BEICOKOTO
KauecTBa, ypOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSM, TEOPETUUYECKOE
coJiep:KaHue Kypca OCBOCHO
MTOJIHOCTBIO, 0€3 MpoOeIIoB,
HE0OXOUMbIE TPAKTHUECKHE
HABBIKH pa0OTHI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE TIPETyCMOTPCHHEBIC
mporpamMmoit o0ydeHust
yueOHBIC 33JJaHUS BBITOTHCHBI,
100 HEKOTOPBIE U3
BBITIOJTHCHHBIX 3a/IaHUN

3anuTa TeMbl BKJIFOYaeT
pElIeHKE 3a/1a4 B ayJUTOPUH B
TE€YEHUE OJTHOM Iaphbl U
MPOXOJAMT MOCIE U3YUECHUS
COOTBETCTBYIOLIETO pa3zena.
bunersl cocToAT U3 BONPOCOB,
TTO3BOJISIONINX OIICHUTD
c(hOopMUPOBAHHOCTH
komIieTeHuM. Ha oTBeTHI
orBoauTcA 1,5 gaca.




conepxcaT HC3HAYUTCIILHEBIC
OLINOKHU

Xopomuio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEYAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUi, TEOpETUYECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIbl He
HOCSIT CYILIECTBEHHOT'O
XapakTepa, HeoOXOMMbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOEHHBIM MaTepHajIoM B
OCHOBHOM c(hopMHUPOBaHHI,
HEKOTOPbIEC BUbI 3aJaHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 10BIETBOPUTEILHO
Teoperuueckoe coaepxaHue
Kypca OCBOCHO YaCTUYHO,
HE0OXOTMMBIE TPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(hOopMHUPOBAHBI, OOJILITUHCTBO
MIPETyCMOTPEHHBIX
MpOrpamMMoi 3alaHuM He
BBITIOJIHEHO; TIPU
JIONIOJTHUTEIbHON
CaMOoCTOSITeNIbHOM paboTe Hax
MaTepUajIoM Kypca BO3MOKHO
TOBBIIICHUE KaYeCTBa
BBITIOJTHEHUS YYEOHBIX
3aJaHUM.

HeynoBneTBopuTenpHO
Teopernueckoe coneprxanue
Kypca He OCBOEHO,
HEOOXO0JMMBIE TPAKTHYECKUE
HaBBIKM pabOTHI HE
c(OpMHPOBAHBI,
NPeAyCMOTPEHHBIE
porpaMMoil 3aJaHus He
BBITTOJTHEHBI

TecTtupoBanue 1o NpoNACHHON
TEME

Tect conepxut 20 3amaHui,
MpaBUJILHBIN OTBET Ha 1
3a/1aHle COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyT. CTyneHTy
MIPEAOCTABIISCTCS JIBE MOTBITKH
JUTSI TIPOXOYKJICHUS TECTA.
MaxkcuManbHas OlleHKa 33 TEeCT
- 20 6amnoB. TecT cuutaercs
YCIICIITHO MPOWICHHBIM, €CIIN
CTyZeHT jan He meHee 60%

TectupoBanue
OCYIIECTBIISETCS, TMO0 pH
ITOMOIIM KOMIIBIOTEPHOMI
CHCTEMBI TECTUPOBAHMS, JTUOO C
MCIIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-33JJaHUI Ha OyMaKHOM
HocuTelne. Bpems
tectupoBanusi 30 MuH. 3aTem
OCYILIECTBIISIETCS POBEPKA
TECTa K3aMEHATOPOM U
BBICTABJISIETCS OLIEHKA




MPaBWIBHBIX OTBETOB (HaOpas | COTJIACHO METOJUKU
He MeHee 12 6auioB). BBICTaBJICHUS OLICHKHU.

IlIxana oneHUBAHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalluM: JK3aMEH.

[IIxaa onieHnBaHus

Omnucanue

OT1ian4yao

BrimonHeHs! Bce BUJIbI Y4eOHOM paOoThl, IPeAYyCMOTPEHHBIE YUEOHBIM
maHoM. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HaBbIKOB IPUBEJCHHBIM B Ta0NMIAX [OKa3aTelsiM, ONEpUPYET
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMHU, HAaBBIKAMHU, IPAMEHSET UX B
CUTyallUsIX IOBBIIMICHHON CJIOKHOCTH, HE MCHBITBIBACT 3aTPYAHEHUHN
[P AHAJIUTHUYECKUX OIlepalusax, INEPeHOCEe 3HAHUM W yYMEHUM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaLlUH.

Xopo1io

Beinonnens! Bce BUibl ydeOHON paboThl, MPEIyCMOTPEHHBIE YUEeOHBIM
mw1aHoM. CTyAEHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHH, HaBBIKOB IPUBEJACHHBIM B TaOJIUIaX MOKa3aTeNsIM, ONIEPUPYET
MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HABbIKAMU, IIPUMEHSIET UX B
CUTyalusiX TIOBBIIIEHHON ClOXHOCTU. Ilpu 3TOM MOryT OBITH
JIOTIYILIEHbl HE3HAYUTENIbHbIE OIINOKN, HETOUHOCTH, 3aTPyAHEHUS NpU
AQHAJIMTUYECKUX OIepalusix, NEPeHOCce 3HAHUM M YMEHHI HAa HOBBIE,
HECTaHIapTHBIE CUTYaLUH.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BeinonneHs! Bce BUIbI y4eOHOU paboThl, MPEeIyCMOTPEHHBIE YUEeOHBIM
m1aHoM. CTyZE€HT NEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMM,
YMEHUH, HaBBIKOB MpPHUBEIEHHBIM B TaOIMIAX IOKa3aTelsM,
JIONYCKAIOTCS 3HAUYMUTENbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHUI, YMEHU, HaBBIKOB I10 PsAy MOKa3aTelel, CTyIeHT UCTIBITHIBACT
3HAYUTENbHbIE 3aTPyJHEHUS IIpU ONEPUPOBAHUM 3HAHUSAMHU MU
YMEHUSIMH MPU UX MEPEHOCE Ha HOBBIE CUTYAIINU.

HeynosnersopurensHo

He BbimonHeH oauH wunum  Oojee BHUOOB yuyeOHOM  paboOTHI,
NPEIyCMOTPEHHBIX y4eOHbIM IUTaHOM. CTYyIEHT JIE€MOHCTPUpPYET
MOJTHOE€ OTCYTCTBUME WJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
JIOMYCKAIOTCS  3HAYUTENbHBIE OIIMOKH, MPOSBIAETCS OTCYTCTBHUE
3HaHUI, yMEHUH, HaBBIKOB IO Psiy MOKazaTesed, CTyIeHT HEe MOXeT
ONEepUPOBATh 3HAHMSMU M YMEHUSMHU NPU HMX IEPEHOCE Ha HOBBIE
CUTYyallUU.




7.3. OueHo4HbIE CpPeACTBA
7.3.1 TeKywmMit KOHTPONDb

KommiekT 3axannid

JJIS BBITIOJIHEHH S pacyeTHO-Tpaduuyeckux pador (PI'P)
0o gucuuminae «MareMaTH4ecKui aHaJIn3»

Teopust npenenon u auddepennupoBanue GyHKUUU OTHON MepeMeHHOM 1.

Haiitu npenensl:

2 2
lim(z_n) ~(1+n) .m\jn+2—\3f8n3+3

5 (1+n) —(2-n) 1

Yn+5+n

) 20t +3Y
,lgg(z,fﬂj ,l!igrpon(\/nz +l—n) lim

. 2x"+11x+15 . 4x?

lim—M—— lim — 5
>3 x+3 0 8in” 3x

2n+1 _5r1—l . Sil’l Ax

. llm . ctgTx

"1_1;1,;10 3J1+2 + Sn x—0 1 _ exz hm (] - 3x)

x—+0
0, x<-m
y=qsinx, —wr<x<0

7, x=20
2. MccrienoBath Ha HEMPEPBIBHOCTH M BBITTOJIHUTE YEPTEK:

n—10
n+1

}JHH

3. Haiitn mpon3BoHYIO (QYHKINU:

2(3x3+4x2—x—2)

I 1541+ x " y=arcsiny1-e™.
3 +1
X = B
3t
tgx —ctgx o r
= to ——M =, =8| —+17|.
y = arctg \5 y [3 J
- cosr - arctg’ ———— +sinln2x
Y Ssin(12x+1) yoaeg  — =

Jx
x+2 y=(\/;)

y=arctg’ In

3

. x
sin(x—2y)+—="7x )
y x=e 'cost V=e cost

’



4. CocTaBuTh ypaBHEHHS KacaTeIbHON M HOPMaJIU K JaHHOW KPUBOM B TOUKE C a0CIIUCCOM
y=x'+8J/x-32, x,=4.

5. IIpoBecTH MOIHOE UCCIIEAOBAHUE U TIOCTPOHUTD IpaduK

1. Haiiti 4acTHBIE IIPOM3BOIHBIE BTOPOTO MOPAIKA, YOEIUTLCA, 9TO
2
y

z=f(x,y) Mo(xoayu) Z_\/; MU(496)

B TOYKE . '
z=x"—x+y"+2y

(I)yHKIII/IH HECKOJBKHX INEPEMECHHBIX

2. Haiitu rpaguenT GyHKIHN

3. UccnenoBath Ha SKCTpeMyM (GYHKITUIO

HNuTerpupoBanme
BbluncJuTh HeonpeaeIeHHbIe HHTEerpaJibl

dx

I2(:rc+\/; [x-2"dx I(x+l)exdx [xcos3xdx  [e” cosxdx

’ 7

dx dx x+18 . x+1 sin’ x
'[(x—6)(x+2) Jx2+3dx Icoszxdx

’ ’ ’

x’—6x+18 Ix2+6x+5

’ ’

Boruucauthb OINPEaCJCHHBIC HHTEI'PAJIbI

Tisintvcosxdr e f-De'dr [
sin” x cos xdx x—1)e*dx —
0 04/ 143x (J; 1xy/7+Inx
6 dx 2 14 x7 = dx Lx? +2x
e — X _— MA——) |
{14_ 3x-2 S arctgx '1[(3,\:+5)2 £x2+1 *

7 ’ 7 7

J3 x3 2 7.6 |
[ dx VA= xtdx 3sin” xcos xdx
0 A1+ x° £ '[[ -([ 1

dx
+3x

’ 7’

L &
: dx
(x —Ne"dx S
}[ ][xVT +Inx

’

Xy -



HecoO0cTBeHHbIE HHTErPAJIbI

1. Vkaxwure, Kakol U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOSIIHMCS

T\/;dx, Txf‘%dx, T\/Ed){
1 I 1 .

T dx
ol x?
2. BelunciuTh  WMHTErpajl, YCTAHOBUTH  €r0  CXOAMMOCTh WM
aACXOMMOCTh ©
p A [In xdx
|
3. BeunciuTh nHTErpal, yCTaHOBUTH €r0 CXOAUMOCTD HIIH PacXOAUMOCTh
de
4. Beruuciuth  HeCOOCTBeHHBIM uHTerpanm °VY | yCTaHOBUTH €ro  CXOJMMOCTH
PacxoauMOCTb.
|
dx
xz
5. BeluuciuTh  HECOOCTBEHHBIA HHTErpam - , YCTaHOBHTH €r0 CXOIHUMOCTb
PacxoauMOCTb.

Kparnble uHTerpaibl

1. I3MeHuTh NOPSAAOK UHTETPUPOBAHUS B IBOIHOM MHTETpalie

6—x 1 2-y

dx [ f(x,y)dy [y [ £(x,p)dx

a. 2 h. ¢ ¥ .
H(lO—xz—yz)dxdy, D={(x,y)|1<x<2, 0<y<2}

2. Beruncinute P

O oy 12

3. BeaucnuThb
J‘j(lzfy2 +16x°)° )dxdy;
D

D: le,y:xz,yz—\/;.
4. BeryucianuThb

[I(x* + yydxdy,

D
® D — MHOKECTBO TOUYEK IJIOCKOCTH, OTPaHUYCHHOC JINMHUAMHA

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

HIIN

HIIN

5. Haiitu niomanp GUrypsl, orpaHU4eHHON JaHHBIMU JTUHUSIMU

y=3/x,y=4e", y=3,y=4
=x’ =—x+2
6. Haiitu niomanb GUrypsl, orpaHu4eHHON JIMHUSAMU Y , y

8. HaiiTi 06beM Tena, TIoydeHHOTo BpamienneM Bokpyr oc Y duryps, orpanmdennoit
y=1, x=0

3
JIMHUSIMHA y=x,



9. HaiiTu 06beM Telna, IoMydeHHOro BpamienueM Bokpyr oci OX (urypel, orpanudeHHol THHUAME

2

y=x’, y =X

KonTpoJbHbIe padoThl (IpUMeEpbI)
BapuaHT

1. TlocTpouts rpadux: ¥ = 3 €08 2%

2. Haiitu
2 2 .
lim(s_”) +(5+H)2 1 1—cos2x lim X X -x-2 fpeaehn
o (5— —(5+I’l) x—0 82‘2 _ 3) x—2 2x2 +Xx 2
1
lim x*—x-1 lim 1+ xcos2x | 1)
2 In(x—1) 5) =0\ [+ xcosx lrlg.lo X —x+l
-x, x<0 4)
=4x",0<x<2
3, x>2
3. HccnenoBarh Ha HEMPEPBIBHOCTD U BBIIIOJIHUTD YEPTEXK:
Bapuanr
Jx 1. HaiiTu mpon3BoaHyto - ;:
X
=arctg’ In —
4 g x+2 a) 6) Y= (‘/;)
3
sin(x=2y)+—="7x
( y) y B) r)
1 ! x=e 'cost y=e cost
lim| —— ’
el x o arctgx
2. Haiitu
1
f(x)=x"+—
3. IlpoBecTyn MOTHOE UCCIIEOBAHUE U TOCTPOUTH IpaduK X,
Bapuanr.
ou
Nel. Beruncauth Npou3BOIHYIO MO HAPABJICHUIO Os U HalTH MOZYJTb
u=2xy+ X 43 BEKTOpa rpajleHTa
\/; A(6;9;1) ISt
byHKIUHA B TOYKE
3 6 T
cosae=—, cosff=—, y<—
7 7 2 B HaIlpaBJICHUH,
KOOPJIMHAT YTJIbI .
2 COCTABIISFOIIIEM C
z=xy(1-4x"-4y)-5

Ne2. HccnienoBath Ha SKCTpeMyM (YHKITUIO

dz

z=In(y—x*) sinf{, y=cost

anuTHu

OoCiAMHU



Ne3,
Bapuant
Bvoiuucanumoes:

1Jf’ dx
3 VX2
2 —
_[32( 4dx.
X° +4x
2
I(2x+1)- In xdx
1. ! . 2.
sin®3x _ x4
dx. X.
3 A Ico§3x I\/4—2)(—X2 .
1. BBIYHCIUTH HHTCTPAJIBL:
_“xe_'rz I—dx
t e . X-vInx

I/I306pa31/ITB 0051acTh HHTCTPUPOBAHUA W HU3MCHUTHL IOPAAOK HHTCTPUPOBAHHA B IIOBTOPHOM
HHTCIpaic
0 V25-x*

jdx J f(x y)dy.

-4
Bbruuciute momans (GUrypel, OTpaHUYCHHOW JIMHUSMH

y=2-x* y=x
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.
3agaun
arcctg%/;
_-l T _ 9 y=—,dy—?
1 yactn 1. y=sminx, y,y —! 2. x



y=3x"+xe",x,=2Fx=0,1, Dy-?

r
X .

4. HaifTi mpou3BOJIHYIO

.4 Xx=3
y = /s __ .arctg7x
a) X 6"
e” +2 = cos3x _ .
B) x r) X =cost+sint Yy =sini—fcost
2
flx)=(x-3) (x-5
5. UccnenoBarh Ha HKCTpEMyM (x)=( J( ) .
el.x
y=—
6. HaiiTu nHTEpBaIbl MOHOTOHHOCTH *
3
X
f(x):?fmx [-5:1]
Ha OTpe3Ke
1
f(x)=3arccos x* =5
B TOYKE
7. Haiitu nHamOoJjblliee, HauMMEHBIIEE 3HAYCHUE
byHKIIUU
8. [loctpouts kacareiabHyI0 K rpaguky GyHkuuu 2
4acThb 9. Haiitu npeznensr:
2 2
. (3+H) —(2+n)  tg2x 2 1+2x-3 lim tgSx
am 2 3 lim—— lim ———— ® tg3x
1) (2+FI) —(]_—fl) 2)"'%08 —1 3) x—-3 x° +5x—+6x x—»;
3 gyacTh
0, x<—-m
y=4sinx, —t<x<0
T, x20
10. UccnenoBaTh Ha HEMPEPHIBHOCTh U BBHIMOIHUTH
3
YepTexK: . X
fx)=
G

11. IlpoBecTu NoOIHOE UCCIIEOBAHUE U IOCTPOUTH IpauK

JUia mpoBeAeHUsI TEKYLEro KOHTPOJS 3HaHWW CTYACHTOB B AMCTAaHLMOHHOM Qopmare B
pa3paboTaHHbIX Kadenpoit «MaTemaTuka» OHJIaWH-KypcaX MMEIOTCS MPOMEKYTOUHbIEe (IIPOOHBIE)
TECTBHI.

7.3.2. IlpoMesKyTOYHAS aTTeCTAUSA

KoMmmuiekT Bonnpocos

Bonpocbi K ak3ameHy (2 cemecmp o4Holi popmel 0byyeHus)

(151 OLleHKH KOMITEeTEeHI[M i)

JAnddepenuuanbroe ucuncjienne GyHKIU 0HON MepeMeHHOM KomneTeHuun

[TonsTre QyHKIIMOHATIBHON 3aBUCUMOCTH, KIacCHUpUKAIus §yHKITAM.




Onpe;[eneHHe U TUIBI YUCIOBOM IIOCJICA0OBATCIIbHOCTH

[Ipenen yncnoBOM NOCIEAOBATEIBHOCTH.

ApudmeTrdeckue onepayu Hal OCIeA0BaTETbHOCTIMU

YcnoBus CYLIECTBOBAHUS KOHEYHOT'O npenena YHCIIOBOM
nocnenoBareiabHocTu (Teopemsl Ko u Beitepmitpacca)

Bropoii 3ameuaTenbHblid npenesn

[Ipenen dynkuu. Onpenenenus. ['eomeTpruyeckas HHTEpIpETaIHs TOHATUS
npezaena Gyakuu. CBONCTBA MIPEIEIOB

BbeckoneuHo mansie, 0eCKOHEYHO OonbIIHe (HYHKIIMU

IlepBbIil 3aMeUaTeIbHBIN IPEaET

BGCKOHC‘IHO MaJIbIC BCJINMYUHBI. 3KBI/IB€U]CHTHBIC GCCKOHGLIHO MaJIbIC U UX
HCITIOJIBb30BaAHUC HpI/I BBIYHMCJIICHUU Hpe[[eJ'IOB. Ta6JII/IIla OKBHUBAJICHTHBIX
OECKOHEUYHO MAaJIbIX

HenpepsiBHOCTS (DYHKITMH B TOUKE U HA TPOMEXKYyTKe. OJJHOCTOPOHHHE
npenensl. Knaccuduxaims Touek paspeiBa rpaduka

CaoiicTBa (yHKIIMH, HETPEPHIBHBIX HAa OTpe3Ke (TeopeMbl BeiiepiuTpacca,
Bonwsnano — Komn)

[IpousBonnas. 'eomerpuueckuii v GU3HMUECKUNA CMBICIT MPOU3BOIHOM.

KacarenbHast 1 HOpMasb K IIJIOCKOM KPUBOM

Tabnuia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIUN

CBs3b MEX]y CYIIECTBOBAHUEM MTPOU3BOIHON (DYHKIIMH B TOUKE U
HETPEPHIBHOCTHIO (PYHKIIUHU B TOH e TOUKE

[IponsBoaHas CyMMBbl, IPOU3BEICHHS, YACTHOTO. [[pon3BoaHAS CII0KHON 1
oOpaTHOU GyHKIUH

[Ipon3BosiHas mapamMeTpUUyECcKH 3alaHHON (QYHKIIUU

ITpousBonHas GyHKIUH, 33 JaHHON HESBHO

JuddeperurpoBanue ClI0XHOM MoKa3zaTeabHON GYHKIUU

Huddepenunpyemocts. Juddepenunan. I'eomerpuueckuii cMbIc
muddepennmana

OcHoBHbIe TeopeMbl TuddepeHmansHOro ucuncienus (Teopema depma,
teopeMa Poisi, Teopema Jlarpanxka, Teopema Korn)

[IpaBuno Jlonurans

MHnorounen Teiinopa u ero corictBa. @opmyna Teiniopa. OcTaToUHBIN YIEH
¢dopmyinsl Teitnopa B popme Jlarpanxa u [leano

AcumnTotsl rpaduka GyHKIUN

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpemyma

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpemyma

JlocTaTOuHBIE YCIOBHS SKCTpEMyMa

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUSA) QYHKIIUU

HaubGonpiiee n HanMeHbinee 3Ha4eHUs GYHKITUN HA OTPE3KE

OIIK-1




BbImyki10cTh, BOTHYTOCTD, TOUKA Neperuda. JJocraTounoe yciosue
BOTHYTOCTH (BBIITYKJIOCTH)

HeobOxoaumoe ycioBue Touku neperuda. Jlocratognoe ycioBue neperuoa

OOm1ast cxema OCTPOCHUS U HCCIEI0BaHUs Tpaduka GyHKINH

DOYHKUIHMH HECKOJbKHUX MepeMeHHbIX

KomneTteHuunmn

Omnpenenenne ¥ rTeOMETPUIECKUN CMBICT (PYHKIIMHU JIBYX NEPEMEHHBIX

JIuHUYM ypoBHS (QYHKIUU JIBYX TEPEMEHHBIX

YacTHble MPOU3BOIHBIC (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX
F€OMETPUUYECKUN CMBICIT

OYHKIMH HECKOJIBKUX MMEPEMEHHBIX, TOHATHE MOIHOTO0 nuddepenuana

JuddepenunpoBanue CI0XKHBIX GYHKIHI HECKOIbKUX MTEPEMEHHBIX

[Ipou3BoIHBIE BBHICIINUX MOPSIAKOB (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
Cwmemannble npousBoAnbie. Teopema [IBapia

[Tpou3BoaHast GYHKIIMU HECKOJIBKHUX IEPEMEHHBIX 110 HAIIPABICHHUIO

HpOI/I3BOIlHa$I 110 HAIMPAaBJICHUIO U T'PAJUCHT CKAJIAPHOIO ITOJIA

DkcTpeMyM (QYHKIIUN HECKOJIBKHX TIEPEMEHHBIX

Heo0xoanMoe u 10cTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMH ABYX
[IEPEMEHHBIX

OIIK-1

HHTerpasibHOE HCYMCICHUE

KomneTteHuun

[TepBooOpasnas, HeonpeaeneHHbI nHTerpa. Tabmauia OCHOBHBIX
HHTErpajioB

3aMeHa IepeMeHHOI 1 UHTErPUPOBAHKE IO YACTSIM B HEOIPEEIICHHOM
UHTErpajie

HNuTterpupoBanue ¢ MoMoIIbio MOABEACHUS 01 3HaK AuddepeHinana

WHuTerpupoBanne palnoHaIbHBIX ApoOei

WHuTerpupoBanue 1o 4acTsM U 3aME€Ha IEPEMEHHOI B OIIpe/IeIEeHHOM
UHTErpase

WHuTerpupoBanue TPUroHOMETPUUYECKUX (DYHKIIUNA, OCHOBHBIE IPUEMBI

WuTerpupoBanue UppalOHAIBHBIX (YHKIHI

yHI/IBepCaJ'ILHaSI TPUTOHOMETPUUCCKAs MOACTAaHOBKA

OnpenenenHblii nHTErpai u ero ceoiictsa. dopmyna Hetotona — Jleiibuura

[IpunoskeHust ONpeAEIIEHHOrO NHTErpala K peHIeHUI0 FTEOMETPUYECKHUX U
(bu3IecKuX 3a1a9

Brruncnenue miomaaei ¢ noMOIIbio ONpeIeICHHOI0 HHTETpalia

Brruucnenue moniaay v IMHBL KPUBOM, 3aJaHHON YPAaBHEHUSIMHU B
napaMmeTpuieckoin popme

Brrunciaenue miomiaan KpHBOHHHCﬁHOFO CCKTOpa B MOJAPHBIX
KOOpAuHaTax

Brruncienue QIMHbBI Ayru ¢ IOMOIIBIO ONIPCACIICHHOTO UHTCTpaJia

BrruncieHue aIuHbBI Ayru KpHBOﬁ, 3aJIaHHOM mapaMCeTpHUICCKU

OIIK-1




Brruucnienne o6bema Tena BpalleHus C MOMOIIBIO ONPEAETICHHOTO
MHTErpaja

Brrunciienne mioman NoBEpXHOCTH TeNa BpaIEHUS

Hecob6cTBeHHbIe HHTETpaANIBI IEPBOTO M BTOporo tuna. [lonstus
CXOJIMMOCTH M PACXOJMMOCTH HECOOCTBEHHOT'O MHTErpaa

HecoOcTBeHHbIe HHTErpaibl OT Pa3phIBHBIX (QYHKIUI

TumoBbie BApUAHTHI OUJIETOB
0 IUCHHUIUINHE «MaTeMaTHYeCKU aHAJIU3»

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIEI'O ObPA3OBAHUMA
«MOCKOBCKHUM MOJUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKHUM MMOJINTEX)

dakynbpTeT 0230BBIX KOMIICTECHIIHH, Kagenpa «Marematuka
JuciuminHa «MaTeMaTHYecKuid aHaIn3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3sHas, HEOIIPEIEICHHbIN HMHTETpall.
Tabnuia OCHOBHBIX J‘ dx HWHTETPaJIOB.
V5-x++/5-x
2. BpUUCTUTH Z = Y4/ Xp M ,(1,4) HeompeneneHHBIN HHTETPAI
B TOYKE
3. Haiitu rpanuenTt QyHKIANA
4, VYkaxure, Kakoi nu3 HECOOCTBEHHBIX
AHTETPAIOB 2 s I SIBJIICTCSI CXOISIIINMCS
j\/;dx, Ix Sdx, I\/ x°dx
1 1 1
y=(x—-De ™"

5. HaiiguTe sKCTpeMyMBbl U TOUKH nepernda GpyHKINU

YTBepkaeHo Ha 3aceqanuu kadeapsl MaTemMaTuku « 31» 03 2026 r., mpotokon Ne 7

3aB. Kadeapol 0O.M. bapaHosa / /

MHHUCTEPCTBO HAVKH U BBICILIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITAN

®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, kadenpa «MaremaTHKa»



JucuumumHa «MaTteMaTH4eCKU aHaInu3)y
Kypc 1, cemectp 2
JK3aMeHaAIMOHHBIN OueT Ne 1

1. HecoOcTBeHHBIE HHTETPAIBI TEPBOTO M BTOPOro THMA. [IOHATHS CXOJMMOCTH M PacXOAUMOCTH
HECOOCTBEHHOT0 MHTETpaa.

2. Haiitu npousBomHylo  (yHKIHH,
3a7aHHOH MapaMeTpUYECKU : z=x"—x+y" +2y

3. MUccnenosath Ha IKCTPEMYM ”"[63 sin? xcos xdx
GhyHKIHIO 0

. ox ¢burypsl, orpaHU4eHHON
4. BblYHMCINTH ONpEAETICHHBI HHTETpal

5. Haiitu 00beM Tena, mMoJy4eHHOTO BpalieHuEM BOKPYT OCH

3 _ _
auausmMu Y Y y—l, x—O.

YTBepkIeHo Ha 3aceqannu Kadeapsl MaTeMaTrku « 31» 03 2026 r., mporokos Ne 7

3aB. kaheapoit O.M. Bapanoga / /

JU71st TpoBeICHUS TPOMEKYTOUHOTO KOHTPOJISI 3HAHUN CTYJCHTOB B JUCTAaHIIMOHHOM (popmaTte
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIalH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.



