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1. ]_Ie.]'ll/l, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ
o TMCIOMIIJIMHE

K OCHOBHBIM yessam 0CBOCHUS JUCUMILIMHBI «MaTeMaTHn4ecKuil aHaau3» cleayeT OTHECTH:

- BOCIIUTAHHE y CTYJCHTOB O0IIEl MaTeMaTU4eCKON KyJIbTYpHI;

- IPUOOpETeHNE CTYICHTaMH IMPOKOT0 Kpyra MaTeMaTHYeCKUX 3HaHUH, yMEHHIA U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY U J€TYKTUBHOMY MBIIUICHHIO HAPSILY
C pa3BUTHEM MaTeMaTU4ECKON UHTYUIIUH;

- YMEHHUE CTYACHTAaMH pa3BUBATh HABBIKUA CAMOCTOSTEIILHOTO U3YUYEHUS y4eOHOM U HAyqHOH
JUTEPATYpPBl, COAEPIKALIEH MAaTEMaTUIECKUE CBEICHUS U PE3YJIbTaThl;

- TOATOTOBKY CTYAEGHTOB K JESITEIbHOCTH B COOTBETCTBMH C KBaJH(PHKAIIMOHHON
XapaKTepUCTUKOHN OakanaBpa 10 HApaBJICHUIO, B TOM 4Hciie (opMUpOBaHHE YMEHUH UCIIOIB30BATh
OCBOCHHBIE MATEMAaTHYECKHE METO/IbI B TPO(PECCUOHATBHON 1A TEIIbHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KJAPOB, BOCTPEOOBAHHBIX B YCIOBUAX I (PPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUECKUX PHCKOB COBPEMEHHOM U(DPOBOI IKOHOMHKH.

K ocHOBHBIM 3a0auam 0cBOEHUS AUCUMILIMHBI « MaTeMaTUUECKNU aHaIU3) CIIEyeT OTHECTH:

- OCBOGHHE CTyJIEHTAMHU OCHOBHBIX IOHATHUH, METOJOB, (HOPMUPYIOIMIUX OOIIYIO
MaTeMaTHYECKYIO IIOATOTOBKY, HEOOXOIMMYIO JUIsl YCIICIIHOTO PEeIICHHsI MTPUKIIAIHbBIX 3a/ay;

- ¢opMupoBaHHE y CTyJeHTa TpedyeMoro Habopa KOMIETEHIIHH, COOTBETCTBYIOIIMX €ro
HaNpPaBJICHUIO TIOJTOTOBKU U 00ECIIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.
OOyuenne mno jpuctuIiMHe «MaTteMaTHUeCKUil aHamu3» HampaBieHO Ha (OPMHpPOBAHUE
y 00y4arommxcsi CIeayIoNuX KoMIeTeHIi B cooTBeTcTBUU ¢ @I'OC BhIcIIero oOpa3oBaHHs —
OakanaBpuaT 1o HarpasieHHIo moaArotoBku 09.03.02 MudopmamoHHble CUCTEMBI U TEXHOJIOTHH,
YTBEP)KICHHBIM mnpuka3oM MuHHcTepcTBa 0OpazoBaHus M Hayku Poccuiickoit ®denepanuu ot
19.09.2017 Ne926, ¢ uzmeHeHusiMu, BHeceHHbIMU [Ipuka3zom MuHHCTEpCTBAa HAyKM M BBICILIETO
obpazoBanust Poccuiickoit ®enepanuu ot 27.02.2023 Ne 208 «O BHeceHMHM U3MEHEHUH B
denepanbHBIE TOCYIAPCTBEHHBIE 00pa30BaTeIbHbIC CTAHIAPTHI BBICIIIETO O0OPA30BAHMSI:

Koa m HauMeHoOBaHH€e KOMIIETEHIUIi NHaukaTopsl 10CTHKEHHUS
KOMIIETeHIHH
OIIK-1. CiocoGeH npuMeHsITh MOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (HU3UKH,
CCTGCTBGHHOHay‘{HBIe u OGL[ICI/IH)KeHepHLIe BI:I‘iI/ICJ'II/ITCJ'IBHOﬁ TCXHUKHU U ITPOTrpaMMHUPOBaAHUA

3HAHHSA, METO/Ibl MaTeMaTHueckoro anammsa u | AOTNK-1.2. ymeer  pemarh  cTammapTHbre
MOJEJIUPOBAHUS, TEOPETUUECKOTO U npodeccuoHanbHble  33Jaud  C [PUMEHEHUEM
KCTICPUMEHTATBHOTO HCCIEIOBAHUS B €CTECTBEHHOHAYYHBIX 1 OOILEUHKEHEPHBIX

o 3HAHUM, METOJOB MAaTE€MAaTU4eCKOro aHaau3a U
poeCCUOHATIBHOM 1eATEIbHOCTH

MOJIEJIUPOBAHUS

NOIIK-1.3. nMeeT HaBBIKM TEOPETUYECKOTO U
HKCIIEPUMEHTAIBHOIO HCCIEIOBAaHUSA OOBEKTOB
npodeccuoHanbHOM AEATEIbHOCTH

2. MecTo TUCUMILIHMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

HucuumnuHa «MaTemMaTHuecKuidl aHallu3» OTHOCHUTCS K 00s3aTesbHOM uyactu Oioka b1l: Momynb
«MaremMaTuuecKue TUCITATIIINHEBD).
JucuunnuHa 6a3upyercs Ha CIeAYIOINUX MPOHICHHBIX JUCIUILTHHAX
- TMHEeHHas anredpa;
Hucuunnmza «MarteMarudeckasl JIOTUKa M JUCKPETHAas MAaTEMAaTHKa» JIOTUYECKH CBA3aHA C
MOCIEAYIOIHUMHA JUCUUTUIMHAMU:
B obszamenvroii vacmu:



- UACJICHHBIC MCTOJbI B KOMIIbIOTCPHBIX BBIYHUCIICHUAX

- MaTCMaTUYCCKas JIOrMKa U JUCKPCTHAsA MaTCMAaTHKaA,

- TEOpHsI BEPOATHOCTEH U MaTeMaTHUECKasi CTATUCTUKA;

- aHAJIN3 YKOHOMHYECKON A(PPEKTUBHOCTH HU(DPOBBIX PEIICHUIA;

- BBEJICHHE B IPOTPaMMHUPOBAHHE.
.B wacmu, gpopmupyemoii ynacmuukamu oo6pazoeamenbblx OMHOULEHUI!

- CHCTEMHBIN aHaJIN3;

- aHAJIU3 JAHHBIX;

- uu(poBbIe METOABI 00PAOOTKU HH(OPMAITUH.

B wacmu snexmusHbix ducuunﬂun:
- MOJACIIMPOBAHUC CUCTCM.

3. CrpykTypa U coaepkaHue TUCUUILIMHBI

OO01mast TpyA0eMKOCTh TUCHUTUTHHBI COCTaBIISET 4 3a4eTHRIX equHUIBI — 144 yaca.

3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

Ne
n/m | Bux yueOHo# padoTnl Koauueerso Cemectp 2
4acoB
1 AyIMTOpPHBIE 3aHATHS 72 72
B ToM uucne:
11. | Jlexuun 18 18
12. | CemMuHapCKUe/PaAKTUUECKUE 3aHITHS 54 54
1 JlaGopaTopHbIe 3aHATHS - -
2 CamocrosiTesbHas pabora 72 72
3 IIpoMe:kyTOUHasI aTTECTALUS
3aueT/aud.3auer/IK3aMeH 9K3aMEH 9K3aMEH
Hroro 144 144
3.1.2. 3aounas ¢popma oOyueHuUst
Ne
n/n | Bua yueOHoi padoTsl Komecrso Cemectp 2
4acoB
1 AyIMTOPHBIE 3AHATHSI 20 20
B ToM yucne:
11. | Jlexuun 8 8
12. | CemMuHapCKue/MPaKTUUECKUE 3aHITHS 12 12
1 JlaGopaTopHble 3aHATHUS - -
2 CamocrosiTesbHast pabora 124 124
3 IIpoMeskyTOUHAsI aTTECTALUS
3aueT/aud.3a4er/IK3aMeH 9K3aMEH 9K3aMEH
Hroro 144 144




3.2

3.2.1.

Ounast popma oOydeHHS

TemaTnyeckuii NJaH U3ydyeHus THCHUILINHBI «MaTeMaTHYeCKUil aHAJIU3»

Ne
n/n

Pa3nennl/TeMbl
JncnunianHbl

TpyroeMkocTs, yac

Bce
ro

AynutopHasi padora

Jlex
805051

CemuHap
ckue/
paKTH4e
CKHe
3aHATHS

JlabGopa

TOpHBIE

3aHATH
s

[Ipakr
n4ecKa
s
MOATOT
OBKa

Camoc
TOsAITE
JbHAas
pador

Pasznen 1. {uddepenunansHoe
HCYHUCIeHHe (PYHKIUH OHOMH
nepeMeHHOM.

62

22

32

1.1

Uucnosas nociaea0BaTesIbHOCTb.
[Ipenen yncnoBou
IIOCJIEI0BATEIILHOCTH U €70 CBOMCTBA.
IIpaBuia npenensHOro nepexoma.
Oyukius. [penen pynxumu. Teopemsbl
o mpenenax (QyHKIHH.

Brigaua 3agauuii PIT'P Ne 1 o
MaTeMaTHYE€CKOMY aHaJu3y.

1.2

IlepBblil 1 BTOPOU 3aMeydaTeIbHbIE
npenensl. beckoHeYHO Masble U
0eCKOHEYHO OOJIbIIINE BETHYUHBI.
DOKBHMBAJICHTHBIE OECKOHEUHO MaJlble
BennuyuHbl. Packpeitue
HEONPEAEICHHOCTEN Pa3HOro TUIIA.

1.3

HenpepbiBHOCTH PyHKIIMI B TOUKE U HA
npoMexxyTke. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QyHKIUH, UX
KJ1acCUUKaIus.

1.4

[TpousBoaHast GyHKIUH.
['eomeTpuueckuii 1 MEXaHUYECKHUI
CMBICII ITpou3BoAHOMN. [IpaBuia
muddepeHurpoBaHus v HOPMYJIbI
BBIUMCIICHUS TPOU3BOAHBIX. Tabmuia
IIPOU3BOJHBIX OCHOBHBIX
arieMeHTapHbIX QyHKIMH. TexHuka
muddepeHrpoBaHus

1.5

Huddepenunan. IIpousBoaHsie u
mdQepeHIanbl BBICIIUX MOPSIKOB.
[TpuGnuxeHHbIe BEIYUCIICHUS C
nomMoIkio auddepennnanos.

1.6

IIpaBuio Jlonuransa. ®opmyia
Telnopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTApHBIX QYHKIMHA 10 hopmyIe




Teiinopa. [IpubnmkeHHbIe BEIYUCICHHS
¢ nomoIpio popmynel Teitopa.

1.7

OcHOBHBIE TEOPEMBI

i QepeHInaTbHOTO UCYUCTICHHUS.
MOHOTOHHOCTbH (DYHKIIHH,
skcTpemyMbl. Heobxommumeie u
JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKAJIBHOTO 3KCTpeMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢yukuuu. Touku neperuda.

1.8

OOm1ast cxema uccie10BaHus (QyHKIHH
U ocTpoeHus ee rpaduka. CBoicTBa
(byHKUIMH, HETTPEPBIBHBIX HAa OTPE3KE.
Haubonpliee 1 HauMeHbIIee 3HAYCHUS
(GyHKIMHU Ha OTpE3Ke.
CamocrosrenbHas padora Nel Ha
ceMHHape 1o (QYHKIHUAM OTHOU
MIEPEMEHHOM

Pa3znen 2. OyHKIHMA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

IIpenen u HenpepbIBHOCT. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKLIUH.
Yacrabie npousBoaHsle. [1omHbIN

g depeHman.

Boigaua 3aganuii PI'P Ne 2 o
(GYHKIMSM HECKOJIBKUX EePEMEHHBIX

2.2

[Tpou3BoiHBIE CIIOKHON (DYHKIIMU
HECKOJIBKUX IIepeMeHHbIX. YacTHbIE
MIPOU3BOJIHBIC U TU(PEepeHITHATIbI
BbICIINX NOpsAAKoB. Teopema IlIBapna.
IIpon3BoHas 110 HAIIPABJICHUIO.
I'pagueHT.

23

OKeTpeMyM (PYHKIIMH HECKOIBKUX
nepeMeHHbIX. Heobxoaumble u
JOCTaTOYHBIE YCIOBUS IKCTPEMYMA.
CamocrosrenbHas pabora Ne2 Ha
ceMHMHape Mo (QYHKIMSIM HECKOJIBKUX
NIEPEMEHHBIX

Pa3zpnen 3. UHTerpajbHoOe HCUHCIEHHE

S8

24

28

3.1

[TepBooOpasnas. HeompeneneHHsbIit
WHTETpa U ero cBoiictea. Tabmuma
MHTErPaJIOB OT OCHOBHBIX
3JIEMEHTapHBIX QyHKIMHA. MeTox
HEIMOCPEJICTBEHHOTO MHTETPUPOBAHUSI.
Brigaua 3amauuii PIT'P Ne 3 o
WHTErPAJIbHOMY UCUYHCIICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
NEPEMEHHOM, MTOJIBEICHNUEM T10]1 3HAK
muddepennnana. Meron
MHTETPUPOBAHUS 110 YACTSIM




3.3

NHTerpupoBanue paluoHaIbHBIX
npo0eit MHTErPUPOBaHUE HEKOTOPBIX
BUJIOB UPPALMOHAIIBHBIX U
TPUTOHOMETPUYECKUX (DYHKLHUH.

3.4

3amaun, IPUBOIAIINE K TIOHSATHIO
ornpeaeneHHoro uurerpaia. CBoiicTaa
ornpeaeneHHoro nuTerpata. @opmyna
HrroTona-Jleitonuma. 3ameHa
MIEPEeMEHHON ¥ MHTETPUPOBAHUE TIO
9JacTsIM B ONPEJICTICHHOM HHTETpaJie

3.5

[IpunoskeHus onpenenreHHoro
MHTErpaja B TEOMETPUH U MEXaHHKE
(BBIYMCIICHHUE TUIOMIAIEH IIOCKUX
¢buryp, IIMHBI KPUBOH, 00BEMOB,
IIoUIaiel NOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTErpaAIIBI IEPBOTO U
BTOPOI'0 pOJA, UX CBOMCTBA.

3.7

3aznaum, NIPpUBOJALIME K KPATHBIM
MHTErpajaM. JIBOMHON U TPOMHOU
MHTErpaJIbl, UX CBOMCTBA. Brruncienue
JBOMHBIX UHTEIPAJIOB CBEICHUEM K
MIOBTOPHBIM. I eoMeTpuyeckue u
¢bu3nUecKne IpUII0KEeHUS KPaTHBIX
uHTerpanoB. KoHTposbHOE
TECTUPOBAHUE

10

Hroro

144

18

54

72

3.2.2. 3aounas popma oOyueHus

n/n

Pa3nennl/TeMbl
JncnunianHbl

TpyaoeMkocTs, yac

Bce
ro

AynutopHasi padora

Jlex
1805051

CemuHap
ckue/
paKTH4e
CKHe
3aHATHS

JlaGopa

TOpHBIE

3aHATH
s

[Ipakr
n4ecKa
s
MOATOT
OBKa

Camoc
TOsAITE
JbHAas
pador

Pasznen 1. {uddepenunanbHoe
HCYHUCIeHHe (PYHKIUH OHOM
nepeMeHHOM.

62

56

1.1

Uucnosas nociaea0BaTesIbHOCTb.
[Ipenen yncnoBou
IIOCJIEI0BATEIILHOCTH U €70 CBOMCTBA.
IIpaBuia npenensHOro nepexoma.
Oyuxkuus. [Ipenen ¢pynxumu. Teopemsbl
o mpenenax (QyHKIHH.

Brigaua 3amauuii PIT'P Ne 1 o
MaTeMaTHYECKOMY aHaJIU3y.

1.2

IlepBblil 1 BTOPOU 3aMedaTeIbHbIE
npenensl. beCKkoHEYHO Masble U




OCCKOHEYHO OOJIBIIINE BEIUYUHBI.
DKBHBAJICHTHBIE OCCKOHECYHO MaJIbIC
BennuyuHbl. Packpeitue
HEONpPEeIeIEHHOCTEN pa3HOro TUIMA.

1.3

HenpepbiBHOCTH (QyHKIIMI B TOUKE U HA
npoMexxytke. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QyHKIUH, UX
KJ1acCUUKaIIHSI.

1.4

[TpousBoaHast GyHKLIUH.
['eomeTpuueckuii 1 MEXaHUYECKHUI
CMBICII ITpou3BoAHOM. [IpaBuia
muddepeHnupoBaHus u GopMyIIsl
BBIUMCIICHUS TPOU3BOAHBIX. Tabmuia
IIPOU3BOJHBIX OCHOBHBIX
arieMeHTapHbIX QyHKIMH. TexHuka
auddepeHurpoBaHus

1.5

Huddepenunan. IIponsBoaHsie u
mrdQepeHIranbl BBICIIUX MOPSIKOB.
[TpuGnuxeHHbIE BEIYUCIICHUS C
OMOITBI0 Au(dEepeHIINATIOB.

1.6

IIpaBuio Jlonurans. ®opmyia
Telnopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMHA 10 hopmyIe
Teiinopa. [IpubnmkeHHbIe BEIYUCICHHS
¢ nomoIpio popmynel Teitopa.

1.7

OcHOBHBIE TEOPEMBI

i epeHInanbHOTO UCYHCTICHHUS.
MOHOTOHHOCTbH (DYHKIIHH,
skcTpemyMbl. Heobxommumeie u
JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKAJIBHOTO 3KCTpeMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢yukuuu. Touku neperuba.

1.8

OOm1ast cxema uccne10BaHus (QyHKIHH
U ocTpoeHus ee rpaduka. CBoicTBa
(byHKUIMH, HETTPEPBIBHBIX HA OTPE3KE.
HaubonpIiee 1 HauMeHbIIEe 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.
CamocrosrenbHas padora Nel Ha
ceMHHape 1o (QYHKIMUAM OTHOU
MEPEMEHHOM

Pa3znen 2. OyHKIHMA HECKOJIbKHX
nepeMeHHbIX.

24

17

2.1

IIpenen u HenpepbIBHOCT. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKLIUH.
Yactable npousBoausle. [1onHbIN

g depeHman.

Boigaua 3aganuii PI'P Ne 2 o
(GYHKIMSM HECKOJIBKUX IEPEMEHHBIX

2.2

[Tpou3BoiHBIE CIIOKHON (QYHKIIMU
HECKOJIBKUX IIepeMEeHHbIX. YacTHbIE




MIPOU3BOJIHBIC U TU(PEepeHITHATIbI
BbICIINX NOpsAAKoB. Teopema IlIBapna.
[Ipon3BoHAas 110 HAIIPABJICHUIO.
I'pagueHT.

23

OKeTpeMyM (PYHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumble u
JOCTaTOYHBIE YCIOBUS IKCTPEMYMA.
CamocrosrenbHas pabora Ne2 Ha
ceMHMHape Mo (PYHKIMSIM HECKOIBKUX
NePEMEHHBIX

Pa3znen 3. UHTerpasbHoe ucuucjieHue

S8

51

3.1

[TepBoobOpasnas. HeompeaeneHHsbIit
WHTETpa U ero cBoiictea. Tabmuma
HMHTErPaJIOB OT OCHOBHBIX
3JIEMEHTApHBIX (QYHKIMA. MeTo
HEIMOCPEJICTBEHHOTO MHTETPUPOBAHUSI.
Brigaua 3amauuii PIT'P Ne 3 o
MHTErPAIbHOMY UCUYHUCIICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
NIEPEMEHHOM, MTOJIBEICHNUEM T10]1 3HAK
muddepennnana. Meron
MHTETPUPOBAHUS 110 YACTSIM

3.3

WNHTerpupoBanue paluoHaIbHBIX
Apo0eit MHTErPUPOBAHNE HEKOTOPBIX
BUJIOB UPPALMOHAIIBHBIX U
TPUTOHOMETPUYECKUX (DYHKUHUH.

3.4

3amaum, MPUBOIAIINE K TIOHSATHIO
ornpeaeneHHoro uurerpaia. CBoiicTaa
ornpeaeneHHoro uuTerpata. @opmyna
HrroTona-Jleitonuma. 3ameHa
MEPEeMEHHON ¥ MHTETPUPOBAHUE TIO
YJacTsSIM B ONPEJICTICHHOM HHTETpalie

3.5

[IpunoskeHus onpenereHHoro
MHTErpaja B TEOMETPUH U MEXaHHKE
(BBIYMCIICHHUE TUIOMIA/ICH IIOCKUX
¢buryp, JIMHBI KPUBO, 00BEMOB,
II0UIa/1el NOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTErpaAIIbI IEPBOTO U
BTOPOI'0 POJA, UX CBOMCTBA.

3.7

3anauu, NIPpUBOJALIME K KPATHBIM
MHTErpajaM. JIBOMHON U TPOMHOU
MHTErpaJIbl, UX CBOMCTBA. Brruncienue
JBOMHBIX UHTEIPAJIOB CBEICHUEM K
IIOBTOPHBIM. I eoMeTpuyeckue u
¢bu3nUecKne NpUI0KEeHUS KPaTHBIX
uHTerpanoB. KoHTposbHOE
TECTUPOBAHUE

10

Hroro

144

12

124

10




3.3 Coaep:xaHue pa3aejioB JTUCHUILIUHBI

BBenenune
HpCILMeT, 3aJauyu Hu conepxcaHHe AUCIIUITIINHBI. OCHOBHI:IG STaIlbl pa3BI/ITI/I$I JOUCIHUITIJIINHBI.
CrtpykTypa Kypca, ero MeCTo 1 poJjib B IOATOTOBKE OakanaBpa, CBS3b C IPYTUMH TUCITUTUTMHAMU.

Pazpnen 1. IndpepennuanbHoe ncuncienue GQyHKUui 01HON mepeMeHHOI

Tema 1. UucnoBas nocnenosarenbHoCTh. [Ipenen ynciioBoil mocaen0BaTeNbHOCTH U €r0 CBOWCTBA.
@yukuus. [loctpoenne rpadukoB ¢yuxnmii. [Ipenen ¢pynkuuu. OCHOBHBIE TEOpPEMBI O MpeaeIax
¢yukuuu. IlepBelif M BTOpOM 3amedarenbHble mpenensl. CpaBHeHHE OCCKOHEYHO MajbIX U
0eCKOHEYHO OOJIBIINX BEIUYHH. DKBUBAJICHTHBIE OECKOHEUHO MaJIble BEJTHYUHBI.

Tema 2. HempepbsIBHOCTh (PyHKLMII B TOYKE M Ha NMPOMEXyTKe, TOUKM pa3pbiBa (YHKLIUHU, MX
kinaccudukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KIacCU(UKAIHSL.

Tema 3. IlpousBonHas ¢pyHkiuu. ['eomeTpudeckuil U GU3NUECKUil CMBICT pou3BoaHON. [IpaBuna
muddepeHrpoBaHus U GOPMYJIbI BHIYUCICHUS MPOU3BOIHBIX. Tabiauia Mporu3BOIHBIX OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMNA. Berurcnenre npon3BoIHBIX (PYHKINH, 3aJaHHBIX Pa3IHYHBIM 00pa3oM.
Huddepennnan. IlpomsBomusie U nuddepeHuansl  BbICIIUX HOpsSAKoB. IIpubnmkeHHbIe
BBIUMCIICHUS ¢ TOMOIIBI0 U depeHnnanos.

Tema 4. IlpaBuno Jlonurans. @opmyna Teinopa. PackpbiTue HeomnpeneneHHOCTENH pa3IndyHOIO
tuna. Pa3nojkeHre OCHOBHBIX 3JIeMEHTapHbIX (pyHKIME mo ¢opmyne Teinopa. [IpubnuxenHsie
BBIYHCIICHHS ¢ TOMoITbio (hopmybel Teitnopa.

Tema 5. OcHoBHble Teopembl AupPepeHInanbHOr0 HUCYHCACHUA. MOHOTOHHOCTh (DYHKIIMH,
SKCTpeMyMbl HeoOxoaumble M J0CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTPEMyMa.
HccnenoBanue BoIMyKI0cTH rpaduka ¢pyHkuuu. Toukn neperuba rpaduka GyHKINN.

OOmast cxema wuccienoBaHus (QYHKIMH M TOCTpoeHHs ee rpaduka. CBoiicTBa (yHKIMH,
HETpepbIBHBIX Ha oTpe3ke. HanbomnpIiee 1 HauMeHblee 3HaYeHNs (YHKIIMU Ha OTpPE3Ke.

Pa3nea 2. ludgdepennnanbHoe ncuuciaeHue GyHKINi HeCKOJIBKUX NMePpeMEeHHbIX
Tema 1. @yHKIIUM HECKOJIBKUX NepeMEHHBIX. JIMHNM U oBepXHOCTH ypoBHS. YacTHbIE
npousBoHble. [lonuenii quddepennman. IIponsBoaHble CI0KHON QYHKIIUN HECKOIBKUX
nepeMeHHbIX. YacTHbIe MPOU3BOIHBIE U TU(depeHIaibl BRICIINX TopsakoB. Teopema [Bapua.
Tema 2. IlpousBomHas no HamnpasineHuto. ['paguent. KacatenbHas k kpuBoi. KacarenpHas
IUIOCKOCTh U HOpMaJib K moBepxHoctu. ®opmyna Teinopa. DkcTpeMyM (QYHKIMH HECKOIBKHX
nepeMeHHbIX. HeoOXo1uMble U JOCTATOUHBIE YCIOBUS HKCTPEMYMa.

Pasnen 3. UHTerpanbHoe HCHUCIEHHE
Tema 1. [IlepBooOpasnas. Teopema  CymIeCTBOBaHUS  HEOINPENEICHHOTO  HHTErpaa.
HeormpenenenHslii HHTErpaia U ero cBOMCTBA. Tabinuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKuMiA. MeTo HermocpeICTBEHHOTO HHTETPUPOBAHMUS.
Meroapl HMHTErpUPOBAaHHUS C IIOMOINBIO 3aMEHbl IIEPEMEHHOM, IOABEACHUEM IO 3HAK
muddepennnana. Merox HHTETPUPOBAHHS IO YACTSM.
WHTerpupoBanue palMoHaNbHBIX Ipo0el, MHTErpUpOBaHNE HEKOTOPBIX BUIOB UPPAIMOHANBHBIX U
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tema 2. 3agaun, NpuUBOAAIINE K MOHATHUIO ONpPEAEIEHHOro UHTerpana. OnpeneneHHblid HHTErpal,
€ro CBOMCTBA. Y CJIOBUSI MHTETPUPYEMOCTH. MIHTErpan ¢ NepeMEeHHbIM MIPEAEIOM UHTErPUPOBAHHUS.
®opmyna HetoToHa — Jleitbnuma. 3amMeHa nepeMeHHON B OIpeIeIeHHOM HHTErpae.
[Ipuno>keHns ONpPENENEHHOTO HWHTErpajla B I€OMETPUM M MEXAHUKE (BBIUMCICHHME ILIOLIAAEH
TUIOCKUX (DUTYD, AITHHBI KPUBOM, 00BEMOB.
Tema 3. HecoOGcTBeHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO poja (10 6ECKOHEYHOMY MPOMEKYTKY, OT
HEOTpaHMYEHHBIX (DYHKIMI HAa KOHEYHOM MPOMEKYTKE), IX CBOHCTBA.
Tema 4. 3amauum, npuBoasIIME K KpaTHbIM HHTerpajaM. J[BOWHOM M TPOMHOM HHTErpaibl, MX
ceoricTBa. [IpaBuina BEIYKMCIICHUS [BOMHBIX HHTETPAJIOB.



3.4 TemaTuKa NPAKTHYECKHX 3aHATHI MO AUCHUIINHE
«MaTeMaTHYECKUN AaHAJIU3)

Ne Tema 3ansaTUA

/1

1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIN3A.

Uucnosass MocienoBareabHOCTh. [Ipenen 4uciaoBOM IOCIENOBATEIBHOCTH U €T0
cBoiicTBa. [IpaBuna npenensHoro nepexoaa. @ynkuus. [Ipenen ¢ynkmun. Teopemsl o
npenenax Gyskimu. IlepBelii M BTOpOil 3aMedaTeabHble MPeIeibl.

2 CpaBHeHHE OECKOHEYHO MAJBIX U OECKOHEYHO OOJBIIUX BEIMYMH. DKBUBAJCHTHHIC
0ECKOHEUHO MaJIble BEJTMYUHBI.

3 PackpbITHe HEONPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HenpepbiBHOCTH QyHKIIMI B TOUKE U Ha MPOMEXyTKe. OJJHOCTOPOHHHE Mpeaesibl. ToUKu
paspbiBa pynkimn. [Ipumeps! pemenus 3a1au

5 [TpousBonnas Qynkuun. IlpaBuna muddepenumpoBanuss U (GOpPMyNbl BBIUUCICHUS
npon3BOHBIX. TexHuka nupdepeHupoBaHus

6 HuddepenuupoBanne  oOpaTHBIX  (QyHKUMH,  (QYHKUMH, 3aJaHHBIX  HESBHO,
napaMeTpuuecKy, Jjorapudmuueckoe 1uddepeHnpoBaHue

7 Huddepennuan. [eomerpuueckuit cmbicn nuddepennmana. IlpousBogHsie U
muddepeHnransl  BRICIIMX MOPAAKOB. [IpHOMMKEHHbIE BBIYHUCICHUS C TIOMOUIBIO
g depeHIranoB.

8 IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTue HEONPENEIECHHOCTEH Pa3IuyHOrO
tuna. Pa3no)keHusi OCHOBHBIX 3JIEMEHTapHBIX GYHKIUH 1o ¢opmynne MakiiopeHa.

9 [TpubnnxeHHbIe BEIUYUCIIEHH ¢ ToMoIIbI0 hopmydisl Telnopa.

10 | TTonnoe uccnenoBanue GyHKIMHA U nocTpoeHue rpaduxos. Ilpumepsl

11 | Ionnoe uccnenoBanue GyHKIMA U mocTpoeHue rpadukos. [Ipumeps! (mpoomKeHue)
CamocrosrenbHas pabora Nel Ha ceMuHape no QyHKUIUSM OAHOM nepeMeHHON

12 | Pa3nesq 2. PyHKIHMM HECKOJBKHX INepeMeHHbIX. JIMHUM 1 NOBEPXHOCTH YpPOBHS.
YacTHble mpou3BoAHbIe U AU depeHnnan nepBoro nopsaka.

13 | Ilonusnii nuddepennuan. IlpousBoausie cnoxnoi Gpynkuuu. [IpounsBognas GyHKIUM,
3aJJaHHON HesBHO. YacTHble MPOU3BOAHBIE U U (dEepeHIanbl BbICIINX MOPSIKOB.
Teopema IlIBapua.

14 | ITpousBojHas MO HaNpaBJeHUIO. ' paiueHT.

15 | OkcTpeMyM QyHKIUN HECKOJIBKUX MepeMeHHBIX. HeoOXomumblie u 1ocTaTOYHbIE YCIOBUS
IKCTpEMYyMa.

16 | CamocrositesbHast padora Ne 2 Ha cemuHape 1o (QYHKIUSM HECKOJBKHX
nepeMeHHBbIX

17 | Pa3gen 3. UHTerpajibHoe HCHHUCICHUE
[TepBooOpasnas.  HeompeneneHHblii  wHTETpaJl U €ro  cBoiicTBa.  Meton
HENOCPEACTBEHHOI'O MHTETPUPOBAHUSI.

18 | MHTerpupoBaHue ¢ MOMOLIbIO 3aMEHbl IIEPEMEHHOH, IOJBEIEHUEM TIIOJ 3HAK
muddepennmana. MeTon HHTETPUPOBAHHUSI 10 YaCTAM

19 | MHTerpupoBaHue palMOHANBHBIX JApOOCH, WHTErpUpPOBAaHUE HEKOTOPHIX BHIOB
UppalMOHATBHBIX (QYHKITHIA

20 | MHTErpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIHI.

21 | Boluncnenue ornpeneneHHbIX HHTerpaioB mo (opmyne Hprorona-JlelOnuna. 3amena
IIEPEMEHHON M MHTEIPUPOBAHUE 10 YACTSIM B OIIPEJICTICHHOM MHTErpalle.

22 | IlpunokeHus ONpPEAEIEHHOr0 HHTErpajga B T€OMETPUM M MEXaHUKE (BBIUMCIIEHHE
TUIOIACH TIOCKUX (UTYp, IITHHBI KPUBOH).

23 | IlpunoxkeHus: OMNpENeNeHHOT0 HHTErpajsa B TEOMETPUM M MEXaHHUKE (BBIUUCICHUE

00BEMOB, IJIONIA/ICH MOBEPXHOCTH).
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24 | HecoOcTBEHHBIE HHTETPAIIBI IEPBOTO U BTOPOT'O POJIa, UX BHIYHMCIICHHUE.

25 | 3amaum, IpUBOJALIME K KpaTHBIM HMHTErpajiaM. BpluncieHHE ABOWHBIX HHTETpalloB

CBEJICHMEM K IOBTOPHBIM. 3aJaul Ha U3MEHEHHUE MOPsAKAa UHTEIPUPOBAHUS B ABOWHOM
UHTErpaje

26 | I'eomerpuueckue M (QU3MUECKUE NPUIOKEHUS KpPAaTHBIX HMHTErPAJIOB, IPUMEPHI

BBIYMCIICHUA.

27 | KoHTpObHOE TECTUPOBAHUE IO KYPCY.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

1.

KypcoBbie mpoeKTsI (KypcoBble paboThl) YU€OHBIM IJIAHOM HE MPEyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U HH(])OpMaIIHOHHOE odecreueHue

4.1. Hopmartusubie 1oKyMeHTbI U ['OCToI

1. ®IroC 09.03.02 «MupopManMOHHbIE CUCTEMBI M TEXHOJOTHH», YTBEPKIEHHBIH MPUKA30M
Muno6pHayku Poccuu ot 19.09.2017 N 926 (pen. ot 27.02.2023);

2. Axaznemuueckuil yueOHBIH Tu1aH 10 HampasieHuo noarotoBku: 09.03.02 «Mudopmarmonssie
CHUCTEMBI M TeXHOJOTuW». [Ipoduis: ABTOMAaTH3UPOBAaHHBIE CUCTEMbI 00padOTKHU HH(OPMAITUHN U
ynpasinenusi. Dopma o0ydenus — ounas, 3aouHas. 2026.

3. OGpa3oBatenpHas nporpaMma 1o HampasieHuio noarotoBku: 09.03.02 «MupopmarroHHbie
CHUCTEMBI M TeXHOJOTuW». [Ipoduis: ABTOMAaTH3UPOBAaHHBIE CUCTEMbI 00padOTKHU HH(OPMAITUHN U
ynpasinenusi. Dopma o0ydenus — ounas, 3aouHas. 2026.

4. Vxa3 Ilpesunenta Poccuiickoii ®enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4dHO-
TexHoJIornueckoro passurusa Poccuiickoit denepanumy.

5. Tlpuka3z MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit deneparuu ot 23.08.2017 Ne 816
«O06 ytBepxxaenuu [lopsiaka npuMeHEeHUs OpraHU3aLUsAMH, OCYIIECTBISIOMIMMU 00pa30BaTEIbHYIO
JeSITeIbHOCTD, AJIEKTPOHHOTO OOY4YeHMs, JAMCTAHIMOHHBIX OOPa30BaTENbHBIX TEXHOJIOTUH NpPHU
peanu3au 00pa30BaTENbHBIX IPOrPAMM.

4.2.  OcHoBHaf JqUTEpPaTYpa

@uxrtenronsll, I'. M. OcHOBBI MaTemaTuyeckoro aHanusa. Yacte 1 : yaeOHUK 1u1st By3oB / I'. M.
@uxtenronbil. — 18- uzn., crep. — Cankr-IlerepOypr : Jlans, 2026. — 448 c. — ISBN 978-5-
507-55976-3. — Tekcr : anekTpoHHbIH // JIaHb : anekTpoHHO-OubIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum noctyna: isl aBTOPH3. MOIH30BATEICH.
@uxrteHronsll, I'. M. OcHOBBI MaTeMaTuyecKoro aHanusa. Yacte 2 : yaeOHUK 1uist By3oB / ['. M.
®uxrtenronsll. — 17-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2026. — 480 c. — ISBN 978-5-
507-55098-2. — Tekcr : anekTpoHHbIH // JIaHb : aneKTpoHHO-OubIMoTeynas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum noctyma: Iist aBTOPH3. MOIH30BATEICH.
Kynpssues, JI. 1. Kpatkuit kypc MaTematuueckoro ananusa : yueonuk / JI. J{. KyapsBues. — 3-
e m3a., nepepab. — Mocksa : ODUSMATIIUT, [6. r.]. — Tom 1 : HuddepenuunansHoe u
UHTErpajbHOE HCUUCIEHHS PYHKINH otHON epeMeHHOH. Psaapr — 2008. — 400 c. — ISBN 978-
5-9221-0184-4. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpoHHO-0nbaoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2224. — Pexxum foctyma: isl aBTOPH3. OIH30BATEICH.

4.3. JlomoTHMTEJbHAsA JIUTEPaTypa

Munocues, B. b. Kypc marematuku A TEXHUYECKHX BBICIIMX yUEOHBIX 3aBE/ICHUI: yueOHOe
nocobue / B. b. Munocnes, B. A. JIaxoBckuii, A. 1. MapTbeiHeHKO. — 2-€ u3., ucnp. — CaHKT-
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[TetepOypr: Jlanp, 2022 — Yactp 2: DyHKIMM HECKOJBKUX NEpeMEHHbIX. VHTerpaibHOe
ucurcnenue. Teopus noma — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — Texkcr:
AJIEKTPOHHBIN // Jlans: 3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/211355.

2. Munocues, B. b. Kypc maremMaTHKy Ui TEXHUUECKUX BBICHIMX Y4eOHBIX 3aBEJCHUN: yueOHOe
nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6kxoB. — 2-e u3a., ucnp. — Cankr-IletepOypr:
Jlanb, 2022 — Yacts 3: Tuddepennpanbiple ypaBHEHH. Y paBHEHUS MaTeMAaTUYECKON (DU3HKH.
Teopus ontummzanuu — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. — TeKcT: 31€KTpOHHBIH
// JIanb: 3nmekTpoHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/211358.

4.4. DnexkTpoHHBIEe 00pa3oBaTebHbIE PeCypChl

[IpoBeneHue 3aHATHI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMmaTe C NpPUMEHEHHEM
CHCTEeMBl JUcTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam

POTPaMMBI:.
DeMeHTBl MaTeMaTHYECKOT0 https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIM3a

WuTerpanabHOe HCUHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKUMH OJTHON epeMEeHHOM

Juddepenunansuoe https://online.mospolytech.ru/local/crw/course.php?id=3362

UCYHUCIICHNE (PYHKIUH
HECKOJIbKUX MEPEMEHHBIX

J1OTIOTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMaTHYECKOI'0 aHAIN3a

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Mopsimox mpoBeAcHUs pabOT B AUCTAHIIMOHHOM (opMaTe YCTAHABIMBACTCS OTACIbHBIMU
pacnopsHKeHUSIME ITPOPEKTOpa Mo yueOHOM paboTe W/ Uiu EHTPOM y4eOHO-METOINIECKOM PabOTHI.

Kaxnpiii cryneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K JJIEKTPOHHOM

OMOINOTEKE MOCKOBCKOI'O ITOJIHUTEXA

https://online.mospolytech.ru/course/view.php?id=76218&section=1 .

WuTepHeT-pecypchl  BKIIOYAIOT Y4EOHO-METOAMYECKHE MaTephalibl B JJIEKTPOHHOM  BUJE,

Mpe/IcTaBICHHbBIE Ha caliTe mospolytech.ru B paznene: «lleHTp MaTeMaTuuecKkoro o0pa3oBaHUsDY

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

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

[Tone3npie yueOHO-METOAMYECKHUE U MHPOPMAIIMOHHBIE MaTepPHAIIbI MPEACTABIICHBl HA caliTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» UIsi OCBOCHHUS

TUCIHMILTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3uoHHOE U CBOOOJAHO PACIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUeHHE

Ne| HaummenoBanue | Pazpabotuuk [10 JoctynHocTs Ccpuika Ha Enunelii peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUMCKHX IIPOrpamMm IJIs
) cBOOOTHO OBM u BJ] (mpu Hanmm4mm)
pacnpocTpaHsieMoe
)
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Astra Linux | OO0 Jlunen3nonHoe https://reestr.digital.gov.ru/ree

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

MoitOduc OOO "HOBBIE JluueHn3nonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemenHble npoeccnoHabHbIe 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuens pecypcoB cet UHTepHET, 1OCTYNHBIX /ISl OCBOCHUSI TUCIHHUIIJINHBI:

HaumeHnoBanue

Ccblika Ha pecypce

HoctynHocTh

NHdpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

https://stackoverflow.co

JocTynHa B ceTn

Stack Overflow m/ WNutepuer 6e3
OrpaHUYCHUN
n
H(opmalKOHHbIe pecypent Cern http:// www.consultant.ru | JloctymHo
Koncynprantlitoc
ITopran PenepanbHbIX
FOCYHAPCTBEHIBIX http://www.fgosvo.ru. JloctymHo

00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIIETO 00pa30BaHuUs

J1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ JlocTynHa B ceTu
WutepHer 6e3
OrpaHUYCHUN

IPR Books https://www.iprbookshop | loctymHa B cetn

ru/

WutepHer 6e3

OrpaHUYCHUN
IIpogeccnonanbubie 6a3bl JAHHBIX
baza nanHbIX Hay4yHOU http://www.elibrary.ru HoctymnHo
ANEKTPOHHOU OMOTMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctynHo

noJuTeMaTHueckas pedepaTHBHO-
oubnuorpaduyeckas u
HayKOMETpUYECKast
(bubnmuomeTpuyeckas) 6a3a qTaHHBIX
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5. MaTepHaHLHO-TeXHH‘-leCKOE odecrieueHue JUCHUITJINHBI
MarepuanbHo — TexHHYecKast 0a3a yHHBepcHTeTa 00eCreuyMBaeT IpOBEIEHHE BCEX BUIOB
3aHATHH, TPEIYCMOTPEHHBIX Y4€OHBIM IIAHOM, U COOTBETCTBYET JEHCTBYIOUIMM CaHUTAPHBIM U
MIPOTHBOMNOXKAPHBIM NPAaBUJIAM U HOPMaM.
Kadenpa «Marematuka» He pacrosiaraeT cOOCTBEHHBIM ay TUTOPHBIM (DOHIOM M UCTIONb3YEeT
yueOHbIe ayTUTOPUU U3 0011ero GoHAa yHUBEPCUTETA.
IIpu HeoOXOAMMOCTH Ui TPOBEACHUS HWHTEPAKTHUBHBIX TPAKTHUYECKUX  3aHATUH
MCTIOJIB3YIOTCSl KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIal U
6.1. MeToauuecKkue peKOMeHIAIMH JIJIsl PENoaBaTeIst
10 OPraHu3anuyu 00yYeHust

[Tpexne Bcero, cieayer oOpaTUTh BHUMaHHE CTYACHTOB Ha TO, YTO IMPAKTHUYECKH BECh
M3y4aeMbIi IMH MaTepual He TpeOyeT KaKoH-TuO0 CreranbHON (JOMOHUTEHHON ) MOATOTOBKH
BITOJTHE MOXKET OBITh YCIEIIHO M3YYEH, €CJIM CTYICHTHI OyIyT MoceuiaTb 3aHATUSl, CBOEBPEMEHHO
BBINOJIHATh JIOMAllHUE 33JaHUS M TOJB30BATHCSA (IIPU HEOOXOIUMOCTH) CHCTEMOW ITAHOBBIX
KOHCYJIbTallU! B TEUEHHME KaXKJIO0Tro ceMecTpa. Bomexammue B Kypc MaTaHanu3a paszeiibl sBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMsS OHU IPAKTUYECKU OPUEHTUPOBAHBI, TaK KAaK MMEIOT ILIUPOKOE
pacIpoCTpaHEeHUEe JJI PELICHHs Pa3HOIO poja 3aJad BHYTPHU CaMOM MAaT€MAaTHKU W IPUKIIAIHBIX
3amad. X ocBoeHME MOMOXKET CTYIEHTaM JIOTUYECKH BEPHO, ApIYMEHTHUPOBAHO U SICHO CTPOWTH
YCTHYIO ¥ MUCHMEHHYIO PEYb, YCIICIIHO NPUMEHSITh HAKOIUICHHBIE 3HAHMUA B MPO(ECCHOHATBLHON
NEATEIbHOCTH.

HeoOxonmumMo ¢ caMoro Havyana 3aHATHH pPEKOMEHIOBATh CTyJIEHTaM OCHOBHYIO U
JOTIOJIHUTENBHYI0 JIUTEPATYpPy, @ B KOHLE CEMeCTpa JIaTh CIMCOK BOIPOCOB JIA IMOATOTOBKU K
JK3aMEHY.

Ha nepBoM 3aHATHM IO AMCUUIUIMHE CIIeTyeT 0053aTeNIbHO MPOMH(POPMUPOBATH CTYIEHTOB
0 BUzie U popMax TEKyIIel U MPOMEKYTOUHOH aTTecTaluil o TUCIUIUIMHE, CPOKAX HX
IIPOBEACHUS, YCIOBUAX JOIIYCKA K IIPOMEXYTOYHOM aTTeCTallU, IPUMEHAEMBIX BUAX
IIPOMEKYTOYHOI'O KOHTPOJISL.

W3noxeHne TEOpEeTUYECKOro Marepuana JOJDKHO COINPOBOXKAATHCS WIIIOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPAaHHBIMHU MpENOAaBaTelIeM TaK, YTOOBl TEXHHUUECKUE TPYIHOCTH U
BBIKJIAJKM IIPU PELICHUM 3a7Ja4d HE OTBJICKAIU OT IJIABHOI'O: OCMBICICHUS HAECU U CYTH
IIpUMEHseMbIX MeTonoB. CleqyeT Bcerja ykKasbplBaTb IPUMEPHI MPAKTUYECKOTO ITPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPAaBHEHUN U (POPMYIL.

[TpakTudeckue 3aHATHS TOJDKHBI OBITH OPraHM30BaHbBI IPENOJaBaTeNIeM TaKuM 00pas3oM,
qTOObl  OCTAaBaJOCh BpEeMs Ha MEPHOAMYECKOE BBIIOJHEHHE CTYACHTAMH  HEOOJIbIION
CaMOCTOSITENIbHOW pabOThI B Ay JTUTOPUU JIJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IperonaBaTens, BEOYLIMH MPAKTUYECKHE 3aHATHS, MIODKEH COTJacoBBIBATH Y4eOHO-
TEMaTUYECKHH TUTaH 3aHATHIA C IEKTOPOM, HCIIONIb30BaTh EHHYIO CHCTEMY 0003HAYCHHH.

[TpenoaBaTento cieayeT JOOMBAThCS CUCTEMaTHYECKON HETIPEPhIBHOM pabOTHI CTYIEHTOB B
TEYEHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYZCHTOB U IPUBJIEKATh UX K HAYYHOH padoTe,
K YYaCTHIO B Pa3HOI0 poJa OIMMIIMAZaX U KOHKypCax.

CTyzaeHT NOJKEH OIyIIaTh 3aMHTEPECOBAHHOCTD IPEN0IaBaTENs B JOCTHKEHUHM KOHEYHOIO
pe3yJbTara: B IPHOOPETEHNN 00YUaIOIMMHCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOIIJICHHOM
uHpopManuel Ut pereHus 3a1a4 B IpoecCUOHAIbHOM e TeTbHOCTH.

1.1.1. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATUI U aTTECTAI[M BO3MOKHO B AUCTAaHIIMOHHOM (popMate ¢ MpUMEHECHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00y4eHus: ynusepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpaMMsl (CM. 11. 4.4).
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[Topsimox mpoBeneHUs PadOT B AMCTAHIMOHHOM (hopmare yCTaHABIMBACTCS OTACIbHBIMU
pacnopsHKEHUSIME ITPOPEKTOpa Mo yuaeOHOM paboTe W/ Ui EHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2. MeToanueckune YKazaHus 1Jist oﬁyqammuxcﬂ m0 0OCBOCHHUIO
AUCHUITIJINHBI

Pasnea 1: nudgdepennunanbHoe ncunucaeHue GyHKIui 01HOM nepeMeHHOM

[Tpu nzydenun nuddepeHnuanbHOro ucUuciaeHus QyHKIUA OHOM mepeMeHHol obpaTute
BHUMaHME Ha MOHATHE Mpeaesia QyHKUMU B TOUYKE U METOABI ero BeluuciaeHus. [lpenen — onHo u3
OCHOBHBIX TOHSATHI MaTeMaTW4ecKoro aHanusza. Ilpu BeIMUCIECHHM TpeesoB (QYHKIUH HAJO,

NPEX/IE BCEro, BBIACHUTH XapaKTep HEONpPeaeeHHOCTH . Utobb1
OBJIA/IETh TEXHUKOHN pelIeHHs 3ajad Ha BBIYMCICHHE MPEAEOB, HaJ0 3HATh JBa 3aMedaTeIbHbIX
npejena, TabNUIly 3KBHUBAJICHTHBIX OSCKOHEYHO MallbIX, MpaBwio Jlonmurans, pa3nuyHble TpUEMbl
PaCKPBITHSL HEOIIPEICIIEHHOCTEH B 3aBUCUMOCTH OT BHJA (P)YHKLUHU U PEIIUTH JOCTATOYHO OOJIBILIOE
KOJINYECTBO 3a]1a4.

[Ipy wm3yueHUH TeM, MOCBSIIECHHBIX MPOU3BOAHON W auddepeHunany QyHKUUH, HATO
OCMBICIIHTh UX T€OMETPHUUECKUIN CMBICI, OHUMATh PaziINuue MEXay HUMHU (IuddepeHuan - 3To
rJIaBHas JIMHEHHas YacTh mnpupamieHus Qynkiuu). TBepro 3HaTh (Kak TaONUIly YMHOKEHHS)
dopmynsl  audQepeHIMPOBaHUS  OCHOBHBIX  3JEMEHTapHbIX  (YHKIMA M T[paBHia
muddepeHurpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBWio IU(p(PEepeHIUPOBAHUS CIOKHOU
¢byHKIMN).

OOparuTte BHUMaHHE TaKke Ha 0coOeHHOCTH TuddepeHpoBanns GyHKINH, 3aJaHHBIX B
HEesIBHOU (opMe, mapaMeTpUIECcK, Ha IpUeM JiorapuMuieckoro 1uddepeHmpoBaHus.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSATH alITOPUTM HCCIEI0BaHUS (YHKIUN U TOCTPOCHUS
rpaduKoOB: OmpeJeNeHHe TOuYeK paspbiBa (M HMX KJIacCU(UKAIUIO), aCUMNTOT rpaduka
(BepTHKaJIbHOW, HAKIOHHOM, TOPU30HTAJIbHOH), HEOOXOIUMBbIE M JOCTaTOYHBIC YCJIOBHUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJILHOTO 3KCTPEMyMa, IIPOMEXYTKOB BBIYKIOCTH U
BOTHYTOCTH (YHKIIMU M TOUEK neperuoa.

Pasnen 2: nuddepenunanbHoe HcHHCIeHHe (PYHKIMI HECKOJIBKHUX IepeMEeHHbIX

[Tpu u3y4eHnu JaHHOTO pa3jiena 0OpaTUTe BHUMAHHUE Ha TO, YTO (DYHKIIHS IBYX IIEPEMEHHBIX
MMeEeT HaIJISIAHbIA TEOMETPUYECKHUM CMBICII — 3TO IIOBEPXHOCTb B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocCMBICIUTH TOHSATHS YacTHBIX NPOM3BOAHBIX M TOJHOro auddepeHunana u
0COOEHHOCTh WX BBIYHMCICHUS, OBJAJCTh TEXHUKOW BBIUYMCICHUS MPOU3BOJHBIX OT CIOKHOU
(GYHKIMM HECKONBKUX TepeMeHHbIX. Cienyer oOpaTuTh BHHMAaHHE Ha TO, 4TO s (YHKIHUU

z=2Z(X o
( ’y) CMCHIAHHBIC YaCTHBIC TPOU3BOIHBIC BTOPOr0 IMOPAAKAa PABHBI MCKIAY co0oii:

0%z B 0%z

Oxdy  Qyox (Teopema IlIBapia), To ecTh MOPAIOK AU GEPEHIIMPOBAHNS HE UMEET 3HAYCHHUS.
Jis pyHKIMHM HECKONBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHUs (DYHKIMH B MPOH3BOJIHLHOM
HANpaBJICHUU XapaKTepU3yeTcs MPOU3BOJHOW 110 HANpaBICHUIO, a HauOOJbINas CKOPOCTb
nu3MeHeHHs (QyHKIMU OyAeT B HalpaBJIEHUH BEKTOPA TPalueHTA.
Crnenyer obpatuTh B 3TOW TeMe BHHUMAaHHE Ha HEOOXOIUMOE U JOCTATOYHOE YCIIOBHS
CYIIECTBOBaHMSA IKCTpeMyMa (PYHKIUU HECKOIBKHX MEPEMEHHBIX.

Pa3nes 3: mHTerpajibHOE HCYHCICHHE
B uHTErpanbHOM UCUMCIIEHUH pelaeTcs 3a1a4a, 0OpaTHOM TOM, KOTopasi paccMaTpuBajach B

. . X
muddepeHInaTbHOM HCYUCICHUU: HEOOXOAWMO HAMTW JUIs JaHHOW (QYHKUIUH f () TaKyo
(GyHKIMIO, POU3BOAHAsA OT KOTOpoW Oblia Obl paBHa 3amaHHOi. MHTerpupoBanue ¢GyHKUMN —
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JOCTaTOYHO CJIOXKHBIM pa3ien MaTeMaTUKH, OBJAJeTh KOTOPBIM MOXHO TOJIBKO, €CIH CTYICHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOTO THUIIA.

Hano TBepao 3HaTh TaOIUIly HHTETPAJIOB OT OCHOBHBIX 3JI€MEHTAPHBIX (DYHKLUI, OCHOBHBIE
METOABl HMHTETPUPOBaHMA (3aMEHa NePEMEHHOH, MOoJBeACHUE TMOA 3HaK JuddepeHnnana,
MHTETPUPOBAHUE IO YaCTSAM, MPHEMbI BBIUMCICHUS HMHTETPAJOB OT PALMOHAIBHBIX JApPOOEH, oT
Pa3HOro THIA TPUTOHOMETPUUYECKUX (PYHKLIUH).

Hano ocMBICIMTD €OUMHCTBO TMOAXO/AAa K TIOCTPOCHUIO ONPEICNCHHBIX, KpaTHBIX,
KPUBOJMHEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHNUE HEKOTOPON MHTErPaIbHOW CyMMBI U
[IPEACIIbHBIN MIEPEXO.

3HaTh TEOMETPUYECKHHA CMBICII M OCHOBHYIO (DOpMYJy BBIYHCICHHS OIPEIEICHHBIX
uHTerpainoB — ¢opmyny Heiorona — JleiiOHuma, reomerpuyeckiue U (U3NYECKHE MPUIOKECHUS
OTIpEICIEHHBIX ¥ KPAaTHBIX HHTEIPAJIOB, YMETh HAXOJUTh IJIOLIA b IUIOCKOW (PUTYPBI, AITHHY KPUBOH,
00BbEM U IIJIONIA/(b TOBEPXHOCTH TEJ BpAILICHHS.

7. DOHA OLEHOYHBIX CPEICTB

@OH/1 OLICHOYHBIX CPEACTB 10 JUCUMILUIMHE «MaTeMaTHyeCKuii aHaInu3»
no HanpasieHuto moaArotoBku: 09.03.02 «MHpOpMaLMOHHBIE CUCTEMBI U TEXHOJIOT MM

[Ipodpunb «ABTOMAaTU3MPOBAHHBIE CUCTEMBI 00PAOOTKH MH(OPMAIH U YIIPABICHHSDY
®opmbl 00ydeHUs: OYHAsA, 3a0YHAsL.

Kadenpa: «MaremaTnka»

@DOH/| OLIEHOYHBIX CPEJCTB BKJIKOYAET Pa3AEibl:

7.1. MeToabl KOHTPOJISL M OLICHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
7.2. lllkana u KpUTEpUU OLICHUBAHUS PE3YJIbTATOB OOyUCHHS.
7.3. OLIeHOUHbIE CPEACTBA.

7.3.1. Texyumii KOHTPOJIb.

7.3.2. [IpomexxyToUyHasi aTTeCTaIUSI.

7.1. MeToABI KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHA
HHH KOHTPOJIA YCHCBACMOCTHU M KauCCTBa OCBOCHUS OUCHUILIMHBI HaCTOHH.[efI HpOFpaMMOfI
[IPEyCMOTPEHBI CIEAYIOLIUE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIIeBAEMOCTH (TEKYIINI KOHTPOJIb);

- IPOMEXYTOYHas aTTecTauus (IK3aMeH).

HanmenoBanue
Bun xoHTpOns
KOHTPOJIS Kparkast xapakTepucTHKa KOHTPOJIS
Ne n/mt pe3ybTaToB
pe3yIbTaToB pe3yabTaToB 00yUYEeHUs
oOyueHus
o0y4eHUs
OO6yuaronuiics B TEUEHHE cemecTpa
PacuerHo- CaMOCTOSITENIFHO BBITIOJIHSACT Psii  PacdeTHO-
1 rpadpudeckas Texymnit rpapudeckux pabor mo teme paznena. Ilpu
pabota MIPOBEpPKE IMPETOAaBaTeNb OIICHUBACT KAaueCTBO
o(opmMiIeHHs], TPAaBUIBHOCTH PAaCU€TOB.
Pemenune KOHTPOJIbHOM paboThI
OCYIIECTBIISICTCSI HAa  TOCJIETHEM  3aHITUU
) KonTponbHast T . K 6
paboTa eKyIuit nu3zydaemoro paszzaena. KonrpomnbHas pabota
BBITOJIHSACTCS WH/IMBUyaTbHO KaXIbIM
cryaeatoM. Ilpu mpoBepke mpernojaBaTelib
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OLICHUBAET
pacyeToB.

MMPaBUJIBHOCTDH MIPOU3BCACHHBIX

3 Tect Texymnit

TectupoBaHue MPOBOAUTCA HA IOCIEIHEM
3aHATUM U3y4aeMoM TeMbl. TecTupoBaHue
OCYIIECTBIsICTCS, MO0  TpU  TOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSL, JINOO C
HCIIOJIb30BAaHUEM BBIJJAHHBIX TECT-33JaHUM Ha
OymMa)kHOM HocuTene. B pamkax tecTupoBaHus
MIPOBEPSETCS 3HAHKUE TEOPETUUECKOM Oa3bl.

4 OK3ameH IIpomexyTo4HbIH

[TpomexxyTounasi arrecTanus OOydYaIOUIMXCS B
¢dopme sSK3aMeHa MPOBOAMTCA MO pPE3yiIbTaTam
BBITMIOJIHEHUSI BCEX BHJOB Y4yeOHOUW paboTHl,
NPEyCMOTPEHHBIX Y4EOHBIM TUIAHOM I10 TAHHOK
IUCUUIUIMHE,  TPH  3TOM  YYUTHIBAIOTCS
Pe3yIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAaEMOCTH B
TedyeHue cemectpa. OIeHKa CTeNeHH JOCTH)KEHUS
00y4arolMMHUCS  IUIAHUPYEMBIX  PE3yJIbTaTOB
o0y4eHHs 1O  JUCHUIUIMHE  MPOBOJUTCS
npernojiaBaTeNieM,  BEAYIIMM  3aHATUS IO
JTUCLUUIUIMHE METOJOM 3KCIEepTHOH omeHku. [lo
UTOTaM  TPOMEXKYTOUYHOW  aTTecTallud IO
JMCLUUIUIMHE BBICTABISETCS OLIEHKA «OTIUYHOY,
«XOPOLIO», «y/I0BJIETBOPUTEIHLHO» 17031
«HEYJIOBJICTBOPUTEIHHON.

7.2. lllkana u KpUTEpPHHU OLICHUBAHUSA Pe3YJIbTATOB 00y4YeHUsI
[TokazaTtenem OLIEHUBaHHUS KOMIIETEHIIMH Ha pPAa3IUYHBIX dSTamax HUX (HOPMUPOBAHHS SBISETCS
JOCTIDKEHHE 00yUaIOIMMUCS TIIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUS IO AUCHUIUINHE (MOJYJIIO).

n Kputepum onennBanus
oKa3areib
HeynoB/1eTBOPUTEIBHO | YI0BJIETBOPUTEIBLHO Xopouo OTan4Ho
3HATh: OO6yuaronuiics OO6yuaronuiics Ob6yuatommii | Obyuaronu
TEOPETUYECKHE | IEMOHCTPUPYET MOIHOE | JEMOHCTPUPYET csl cs
OCHOBBI OTCYTCTBHE MU HEIOJIHOE JEMOHCTPUPY | IEMOHCTPH
MaTEMaTHUYECKO | HEJOCTaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
ro aHaJIu3a. COOTBETCTBUE CIIEIYIOIINX 3HAHUI: | COOTBETCTBME | IIOJIHOE
CIIEYIOIINX 3HAHUIM: TEOPETUYECKHE CIIEIYIOIIUX | COOTBETCTB
TEOPETUYECKHE OCHOBBI | OCHOBBI 3HAHUM: ue
MaTeMaTU4eCKOoro MaTEMaTHYECKOI0 TEOPETUYECK | CIEAYIOIINX
aHaIM3a. aHaIM3a. ne 3HAHUM:
MaTEMaTHYeC | TEOPETUYEC
KOT'0 KHE OCHOBBI
aHaIMn3a. MareMaTruue
Honyckatorc | ckoro
s aHaIMn3a.
He3zHauutenb | CBoOOAHO
HbIE OLIHOKH, | OTIEPHPYET
HETOYHOCTH, | MPUOOpPETEH
3aTpyAHEHUs] | HBIMHU
npu 3HAHUSIMU.
AHATUTUYECK
ux
olnepanusx.
YMeTh: OOyuaromwmiicst He ymeer | OOy4Jaromuiics OOyuarommii | OGyuaromu
peumars 3aa4i | UM B HEJOCTAaTOYHOU JEMOHCTPUPYET cs ncs
U YIIPa)XHEHUs | CTEIIEHU YMEET: HEIOJIHOE JNEMOHCTPUPY | IEMOHCTPHU
UCHIOJIB3YS €T YaCTUYHOE | pyeT
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OCHOBHBIE pelars 3aJa4u u COOTBETCTBUE COOTBETCTBHE | IIOJIHOE
METOIbI, YOPaXHEHUS UCTIONB3Ysl | CIEAYIOIIMX YMEHUM: | CIEAYIOUIMX | COOTBETCTB
U3Yy4YCHHBIE B OCHOBHBIE METO/IbI, pelars 3aJa4uu u YMEHUMN: ue
Kypce U3Yy4EHHBIE B Kypce YIpaXXHEHUS pears CJIETYIOIINX
MaTEMaTHYECKO | MaTeMaTHYECKOIO HCIIOJIb3YSl OCHOBHBIE | 33Jauu U YMEHMMN:
ro aHaJIn3a aHaJIn3a. METO/Ibl, U3YUEHHBIE B | YIIPA)KHEHUS | pellaTh
Kypce UCIIOJIB3YS 3aJ1a4M U
MaTEeMaTHYECKOI 0 OCHOBHBIE yIpaXHEHH
aHaJIn3a. METOIbI, A
JHomyckatorcs U3Y4YECHHBIE B | UCIIOJIB3YS
3HAYUTEJIbHbIE Kypce OCHOBHBIE
OLIMOKH, TIPOSIBIIICTCS] | MaTeMaTU4yeC | METOJIBI,
HEJ0CTaTOYHOCTh KOT'0 U3y4YECHHbIE
YMEHUH, 110 psALy aHausa. B Kypce
IoKa3aTelei, YMmenus MaTeMaTu4de
oOyuJatomuiics OCBOEHBI, HO | CKOTO
UCIBITHIBAET JIONyCKAIOTCsl | aHAIM3a.
3HAYUTEJIbHbIE He3HauuTenb | CBoOOAHO
3aTpyIHEHUS NpU HbIE OLINOKH, | OTIEPHPYET
OIIEpUpPOBAaHUU HETOYHOCTH, | IpuoOpeTeH
YMEHUSIMH TIPH UX 3aTpyIHEHUS | HBIMHU
IIEPEHOCE HAa HOBBIE pu YMCHHSIMH,
CUTYallUH. AHAJINTUYECK | IPUMEHSET
170'¢ UX B
orepanusx, CUTYaIUAX
nepeHoce MIOBBILLIEHHO
YMEHUH Ha u
HOBBIE, CJIOKHOCTH.
HECTaH/IapTH
bI€ CUTYAlLIHH.
BJIA/IETh: OO0yuarommiics He | OOyyaromuiics B OOyuarommii | OGyuaromu
HaBbIKaMU BIIAJICET I B | HEJJOCTaTOYHOU Csl YaCTUYHO | McA B
IIPUMEHEHHUS HEJ0CTaTOYHOW CTENEHU | CTEIIEHHU BIIAJEET: BJIQ/IEET: IIOJIHOM
MaTEMaTHUYECKO | BIAAEET HaBbIKaMU HaBbIKaMU o0bemMe
ro aHaJIU3a K HaBbIKAMU IIPUMEHEHUS | IPUMEHEHUs IIPUMEHEHHS | BIIAJICET:
€CTECTBEHHOHA | JIMHEWHOUN MaTeMaTHYECKOI0 MaTeMaTH4eC | HaBbIKAMU
YUHBIM MaTEMaTH4ECKOI0 aHaJIn3a K KOI'0 aHaJIn3a | NIPUMEHEHU
(pusnueckum u | aHanm3a K €CTECTBEHHOHAYUYHBIM | K A
TEXHUYECKHM) | €CTECTBEHHOHAYYHBIM (pusnueckum u €CTECTBEHHO | MaTeMaTH4e
3a/1a4aM. (pusnueckum u TEXHUYECKHUM) Hay4YHBIM CKOr'O
TEXHUYECKHUM) 3a/1auaM. | 3a7adam. (pusuyeckum | aHanmsa K
OOyuaromuiics u €CTECTBEHH
UCIBITBIBAET TEXHUUYECKUM | OHAyUYHBIM
3HAYUTEIbHBIE ) 3aa4yam. (pusmgeckun
3aTpyIHEHUS NpU HaBbiku M U
IIPUMEHEHNUN HaBBIKOB | OCBOEHBI, HO | TEXHUYECKU
B HOBBIX CUTyallUsiX. | JIOIyCKAalOTCS | M) 3aJa4am.
He3Hauutens | CB0OOAHO
HbIE OUIMOKH, | IPUMEHSET
HETOYHOCTH, | IOJIy4EHHBI
3aTpyJIHEHHUS | € HABBIKU B
npu CUTYaIUIX
AQHAJIUTUYECK | MOBBILLIEHHO
150. u
orepanusx, CJIOKHOCTH.
IepeHoce
YMEHUH Ha
HOBBIE,
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HECTaHAApTH
bl CUTYallUM.

HIka/ja oueHMBAHUS TEKYILIEr0 KOHTPOJIS.

HaumenoBanue koHTpOIS
pE3yIbTATOB OOYUCHHUS

Ixama oneHUBaHUA

Omnucanue

PacuetHo-rpaduueckas paborta

OtnnuHo - Pabora cnana B
CpOK, pacueTHas U
rpaduydeckas 4acTH
BEITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HEZIOUETHI, He
BIIMAIOIINE HA KOHEUHBIN
pe3yJbTar.

XOopo1Io - pac4eTHAst 4acThb
BBINOJIHEHA BEPHO, B
rpadUyecKoil YacTH ecTh
3aMeYaHus

Y 10BIETBOPUTEIIBLHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHusl, METOJl
BBITOJIHEHUS rpadudecKoit
YacTH BHIOpaH BEpHBIi
HeynosnerBopurensHO - B
pacueTHO U rpaduUecKoi
4acTsIX €CTh rpyObIe
3aMeyvaHusl.

3aganue Ha PI'P BoigaeTcs Ha
NIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3zena
MUCHUILINHGBI U CHAETCS IO
OKOHYAHUH U3Yy4YCHUS
COOTBETCTBYIOIIETO pa3zena
mucuumniel. PI'P 1oimkHBL
OBITH BBIIIOJIHEHEL 1

0o OpMIIEHBI B COOTBETCTBUU C
TpeOOBaAHUSIMU METOTUICCKIX
yKa3aHui Kadeapsl.

KonrponsHas pabora

OtnuHo - PaboTa BBICOKOTO
Ka4yecTBa, YPOBEHb
BBITTOJIHEHUS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HE00XO0IMMbIE PAKTUYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepuanoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpaMMoil 00ydeHUs
yueOHbI€ 3aJaHHs BBITIOJHEHBI,
00 HEKOTOPBIE U3
BBITTOJIHEHHBIX 33JaHUN
coJiepKaT He3HAUUTeIbHbIC
onOKH

Xopouio - YpoBeHb
BBITOJIHEHUS pabOTHI OTBEYALT
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
YaCTUYHO, HO MPOOEITBI He
HOCSAT CYIIECTBEHHOTO
XapakTepa, He0OOXOAUMBbIe
MPAKTUYECKHE HAaBBIKU PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPbIE BUJBI 3aJaHUI
BBINOJIHEHBI C OIIUOKAMH.

3amura TeMbl BKIIOYAEeT
pelieHue 3a1a4 B ayIUTOPUH B
TE€UEHUE OJHOU Iapel U
MIPOXOAMT MOCIE U3YUCHHUS
COOTBETCTBYIOLIETO

paszaena. bunersl coCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMHUPOBAHHOCTD
KomnereHui. Ha oTBeTsl
oTBoaMTCA 1,5 yaca.
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Y 10BIETBOPUTEIILHO -
Teopernueckoe conepxanue
Kypca OCBOCHO YaCTHYHO,
HE00XOIMMBIE IPAKTUYECKUE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITHHCTBO
MPEyCMOTPEHHBIX
IIpOrpaMMoOH 3aJJaHul He
BBINOJIHEHO; TIPU
JOTIOJTHUTEIbHOU
CaMOCTOSITENILHOM paboTe Hall
MaTepHaioM Kypca BO3MOKHO
MOBBIIIIEHUE KAaYeCTBA
BBIMOJIHEHUS YUEOHBIX
3alaHUMN.
HeynosnerBopurenbsHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE00XO/IMMBIE IPAKTUIECKHE
HaBBIKH PaOOTHI HE

c(OpMHPOBAHBI,
IIPElyCMOTPEHHbIE
IIPOrpaMMoOM 3aJjaHusl He
BBINOJIHEHBI
Tect copepxur 20 3anaHui, TectupoBanue
NpaBUJIBHBIN OTBET Ha 1 OCYIIECTBIISICTCS, JTUOO TIpU
3aJlaHuE COOTBETCTBYET 1 ITOMOUIY KOMITBIOTEPHOM
6amry. Bpemst TecTupoBaHus - | CUCTEMBI TECTUPOBAHUS, OO
30 munyt. CTyneHry C UCIOJIb30BaHUEM BBLIAHHBIX
T . . | IPEJOCTABIISICTCS 1B MONBITKU | TECT-33JJaHUN Ha OyMa)KHOM
€CTHUPOBAHUE I10 MPOIIEHHOM
TeMe U1 IPOXOKIECHMSI TECTA. Hocurene. Bpems
MaxkcruMasbHasi OLEHKa 3a TeCT | TecTupoBaHus 30 MuH. 3aTeM
- 20 6amnoB. Tect cunraercs OCYILLECTBIISIETCA IPOBEPKA
YCIIELHO POWIEHHBIM, €CIIN TecTa 3K3aMEHaTOPOM U
cTyleHT nan ne meree 60% BBICTABJISICTCS OLICHKA
NPaBUJIBHBIX OTBETOB (HaOpaj | COTIaCHO METOIMKE
He MeHee 12 6ajuioB). BBICTaBJICHUS OLICHKH.

IIIxaia oneHUBAHUSA POMEKYTOYHOH ATTECTALMM: IK3aMeEH.

IITxana oneHUBaHUA

Omucanue

OT1ianyao

BrimonHeHs! Bce BUIbI yueOHOM pabOTHI, IPeAyCMOTPEHHBIE yUEeOHBIM
wiaHoM. CTYyIEeHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUHM, yMEHH,
HaBBIKOB TIPUBEACHHBIM B TaOMUIAX IIOKA3aTeNisiM, OIEepUpPYyeT
nprOoOpPETEeHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyallUsAX MOBBIIIEHHON CI0XHOCTH, HE HCIBITHIBACT 3aTpPyIHEHHUN
MIPY aHATUTHYECKUX ONepaIsiX, HepeHoCe 3HAaHUHM 1 YMEHHI Ha HOBBIE,
HECTaHAAPTHBIC CUTYAITUH.

Xopouo

BrimonHeHs! Bce BUIbI yueOHOM pabOTHI, IPeAyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTYZEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUMA,
YMEHUH, HaBBIKOB MIPUBEICHHBIM B TaOJIUIIAX TOKA3aTENSIM, OTIEpUPYET
nprOoOpPETEeHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyallUsX TIOBBIIICHHON clokHOCTH. [Ipm 3ToM MoOryT OBITH
JOMYIIEHbI He3HAYUTENbHBIE OUIMOKH, HETOYHOCTH, 3aTPyIHEHHS TIPU
AHAJTMTUYECKUX OIEpalusiX, NepeHoce 3HAHWW M YMEHHH Ha HOBBIE,
HECTaHAAPTHBIC CUTYAITUH.
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BrIimonHeHs! Bce BUIbI yueOHOM pabOThI, IPeAyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyAEHT JIeMOHCTPHPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEJACHHBIM B Ta0nMIax IMoOKa3aTessiM,

YI[OBHGTBOPI/ITGJIBHO AOIYCKAKOTCA 3HAYUTCIIbHBIC OH_II/I6KI/I, MMPOABJIACTCA OTCYTCTBUC

3HAHUH, YMEHUH, HaBBIKOB I10 sy IIOKA3aTeJIeH, CTYIEHT UCIIBITHIBAET
3HAQUUTEIIBHBIE 3aTPYJHEHUs IIPU ONEPUPOBAHMM 3HAHUSMHU U
YMEHUSIMHU IIPU UX IIEPEHOCE HAa HOBBIE CUTYAIUU.

HeynosnerBopurenbHo

He Bbmmomnen onuH wim  Oosnee BHIOB y4yeOHOW  paboOTHI,
NPEJYCMOTPEHHBIX y4ueOHbIM MaHoM. CTyIeHT JIeMOHCTPUpPYET
IIOJIHOE OTCYTCTBHE WJIM HEAOCTaTOYHOE COOTBETCTBUE 3HAHMH,
YMEHUH, HaBBIKOB NPUBEJACHHBIM B Ta0nMIax IMoOKa3aTessMm,
JOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBISAETCS OTCYTCTBHE
3HaHUM, YMECHUM, HABBIKOB 110 PSAY IOKAa3aTesIei, CTYIeHT HE MOXKET
ONEpUpPOBATh 3HAHUSMU U YMEHMSIMM IIPU UX IIEPEHOCE Ha HOBBIE
CUTYallUH.

7.3.1 Texymmii KOHTPOJIb

KommiekT 3aganuii
AJIS1 BBINOJIHEHHSI pacdyeTHO-rpadgudeckux pador (PI'P)
o Jucuumnae «MaTreMaTH4eCKHH aHaJIn3)

Teopus npenenos u 1uddepeHuuposanue GyHKUHMH OHON NepeMEeHHOMI
1. Haiitu npenensr:

2 2
L (2=n) —(1+n) - n+2 3w +3

i

li
n—® (1+I’Z)2—(2—I’Z)z n—w (‘/m+n

nz

. [ 2n*+3
lim| ——
noel 2p” +1

b

i
x—>-3 x+3

2r1+] _ 5)171
im n+2 n
n—x0 3 + 5

2. WccnenoBaTh Ha HENIPEPHIBHOCTD U BBINOJIHUTD YEPTEXK:

o 2x7+11x+15
m—

n—w noe\ p+]

. _10 3n+l
limn(\/n2+1—n) hm£n j .

4x*

M2,
-0 sin” 3x

lim sin3x . .
x>0 _ e.\-z }LIB)(I - 3x)
0, x<-m
y=4sinx, —w<x<0
T, x>0

3. Haiitu mpou3BoHy 0 GyHKINU:

2(3x3+4x2—x—2)
Y= 151+ x " y=Inarcsiny1-e>.
3P +1
X =—,
3¢
e 3
cos6x

¥ Ssin(12x+1)

> 1 .
y=arctg" ————=+sinln2x

V1-247
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y=arctg’ In y:(\/;)
. X
sin(x—2y)+—="7x f
y x:e_'cos[’y=€ Ccost

4. CocTaBUTh ypaBHEHHs KacaTelIbHOW M HOPMAJIM K JIaHHOW KpUBOM B TOYKe ¢ abcruccoit
y=x>+8J/x-32, x,=4.

5. IlpoBecTu MOIHOE UCCIIEOBAaHUE U TIOCTPOUTD TpauK X
@OYHKIHHN HECKOJIbKHX IepeMeHHbIX

" 4

. z
1. HaiiTi yacTHbBIE IPOU3BOIHBIE BTOPOTO MOPSIIKA, YOS IUThCS, 4TO ~
2

_Y

Zz ===
2. Haiiru rpaauent gynxuun 2=/ (%) g rouxe M (x5,¥5). Vx , M,(4,6)

_ 2 2
3. MccnenoBath Ha skcTpemyM dyrkmmio 2 =% ~ XY 42y

HNHaTerpuposanue
BHIYHCIUTDH HEONpeaeIeHHbIe HHTErPabl
i dx
2(x++/x [x-27"dx I(x +1)e"dx [xcos3xdx  [e"cosxdx
i dx i dx J x+18 dx i x+1 i sin3xdx
X —6x+18, TxP+6x+s, T (x=0)(x+2) 243 Tcos’x
BbIYHCIUTH OnpeaeJeHHbIe I/IHTel"pa.J'ILI
" 3sin? d [ [(x—e'd j
sin” x cos xdx —— x—1)e*dx
g ’ o\/1+3x, g( , x/7+1nx
6 dx 2 1+ x° “ dx x*+2x
- [———dx —_— S dx
{1+ 3x-2 5 arctgx {(3?“'5)2 ({ x*+1
V3 X3 ) .6

——_dx N 3sin® x cos xdx
£1/1+x2 i 4-xd ;'; I\/1+3x

b b

1
[(x=Deax j
0 L XV T7 +1nx
b
H6006CTB6HHLIe HHTErpajbl
1. VkaxuTe, Kakoi 13 HECOOCTBEHHBIX UHTETPAJIOB SIBJISETCS CXOIAIIUMCS

T«/;dx, 0jcx_3a'x, TJdex
1 1 1 .

o dx
]

2. BBIUMCIUTH HHTETPA, YCTAHOBUTH €T0 CXOJMMOCTD MM PACXOAUMOCTE —= 1 + X

o0
[1n xdx
3. BBIYMCINUTD HHTETPA, yCTAHOBUTH €r0 CXOAUMOCTD HJIM PaCXOIUMOCTh !

T dx
4. BeI4ucIuTh HeCOOCTBEHHBIN HHTErpai * VY | yCTaHOBUTH €ro CXOAMMOCTh HUITH
pPacxoUMOCTb.

XO:
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1
dx
2

5. BBIYMCIUTh HECOOCTBEHHBIN HHTErpai —! , YCTAaHOBUTB €0 CXOAUMOCTD WU
PacxoauMOCTb.

KpaTHbie uHTErpajnl
1. U3MeHNUTDh NOpA0K UHTETPUPOBAHUS B IBOMHOM MHTETpae

2 6—x 1 2-y
[ax [ 1 (x,p)dy [av [ 1 pax
a. 0 2x , b. O Wy .
[fao—x>—y*yaxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beryucnure P
3. BerunciauTb

”(12x2y2 +16x°y° )dxdy;
D

D: le,yzxz,y:—\/;.
4. Beuucnuthb

[[(x* + y)dxdy,

(D) D — MHO>X€CTBO TOYEK IUNIOCKOCTH, OTPAHUYEHHOE JTUHUSIMHU
y=x/2, y=2x, y=2/x (x>0)

5. Haiitu nomans GUrypel, orpaHu4eHHON JaHHBIMU JINHUSMH
y=3/x,y=4e", y=3, y=4.

—_— 2 -—
6. Haiitu momans GUryphl, orpaHAdeHHON muEusamy ¥~ X | V=X F 2

8. Haiiti 06beM Tena, IoJTy4eHHOTo BpaleHHEeM BOKPYT OCH oy (burypsl, orpaHU4eHHON

43 _ _
B50103020:071 SRR y=1 x—O.

9. Haiitu 00beM Temna, MOoJyYeHHOTO BpallleHUEM BOKPYT OCH oXx (burypsl, orpaHu4eHHON
— 42 2 _

muapamu Y =X 0V TX

KonTpoJsbHbIe padoThl (MpUMeEpHbI)

Bapuant

1. TToctpouts rpaduk: ¥ = 3cos2x
2. Haiftu npenensi:

2 2
m(S—n)2+(5+n)2 ]iml_COS2x . R S
1) N0 (5—7’1) —(5“1‘1’1) 2)xa0 eZXZ_l 3) x—2 x3—2x2+x—2
CoAxt=x—1 . 1+xcos2x ri
lln’zl— lim| ——— lim(x—\/xz—X-Fl)
5 =2 In(x—1) 5) " 1+ xcosx 6) >

—x, x<0
y=<x>,0<x<2
3, x>2
3. HccnenoBaTh Ha HEMPEPHIBHOCTH U BHIMIOJHUTD YEPTEK:
Bapuant

!’

1. HaliTn npon3BoAHYIO T

y =arctg’ In
a) x+2 6)
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B) y r) x=e"cost y=e' cost

f (x) =X +—
3. IlpoBecTu MOIHOE UCCIIEOBAHUE U TIOCTPOUTH TpauK X
Bapmuanr.

ou
Nel. BeruucnuTh NpOU3BOAHYIO IO HAIIPABJIEHUIO OS y naiitu MOJYJIb BEKTOpa I'PaJueHTa JJIs

X
U=2xy+——+2°

byHKIIIN \/; B TOUKE A(6:9;1)

B HallpaBJICHUH, COCTABJIAIOIICM C OCAMU

cosoc—E cos,B—é i3
7 7757

KOOPJIMHAT YTJIbI

_ _ 2 _
Ne2. UccnemoBaTh Ha SKCTpeMyM (YHKITUIO =Xy (1 4x 4y ) 5 )
dz
z=In(y —x*) x=+/sint, y=cost N
Ne3. 5 > . Haitru at |

Bapuant
Boiuucanumoe:

R

(2x+1)-In xdx

= —N

-2 2. .
3x?-4 sin® 3x 2x—1 d
dx. dx. X.
3. '[X +4x Icosz3x 5, J.\/4—2x—x2
1. BbIuncnuTh HHTErpaibl:

+00

.!.xe_ dx . J. m

N300pa3uth 00JaCThb HMHTETPUPOBAHUS U H3MEHUTH HOpH):[OK UHTEIPUPOBAHUSA B IIOBTOPHOM

UHTErpaie

V252
Idx _[f(x y)dy.

Boraucnute miomans (GUrypel, OrpaHUYEHHOM JIMHUSMH
2
y=2-Xx°, y=x

BapuaHT 3a1aHHil TPEHUPOBOYHOI'0 TECTA.
3amaun

_ arcctgi/; d
1 yacTn |, y=sinlnx, y,p"=? 2. x 3.
y=3x2+xe",x0=2,lﬁx=0,l, Ny—2

’
4. HaiiTu npon3BOAHYIO Ve,
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x—3

: 4
= j5/sin .
a) y X 6) y :xarctg7x
¢” +2 = cos3x _ .
B) X r) X =cost+sin? y =smt—icost
b

2
5. UcenenoBarh Ha SKCTPEMYM S (x)=(x=3) (x=5) :

e2x
Y=
6. HaiiTn nHTEpBaIbl MOHOTOHHOCTH X
3
x
3 f(x)=75~16x [-5:1]
7. Haiitn HanGosblee, HaMMEHbIIee 3HaYeHNnEe (PYHKIUU Ha oTpe3ke b 7 4.
1
- 2 X==
8. ITocTpouTs KacaTteiabHyIO K TpapuKy GyHKIHU J (x) = 3arccosx B TOUKE 2,
2 yacTh 9. Haiitu npenensi:
2 2
lim(3+n)2—(2+n)2 . g2 . P 40r_3 i 185X
1) 7 (2+n) —(1-n) 2)0 e =1 3y 3 x’ +5x° +6x 4) w7 tg3x
3 yacTh

0, x<-m

y=qsinx, —7<x<0

T, x>0
10. MccnenoBaTh Ha HEPEPHIBHOCTH U BHITIOTHUTH YEPTEK:

/(%)=

2
11. IIpoBecTH MoHOE UCCIEIOBAaHUE U IIOCTPOUTH Tpaduk x" =4,

x3

Jlis mpoBeAeHUsT TEKYIIEro KOHTPOJS 3HAHWW CTYJIEHTOB B TUCTAaHIMOHHOM (opmarte B
pa3paboTaHHbIX Kadenpoit «MaTeMaTukay OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (IPOOHBIE)

TCCTHI.
7.3.2. [IpoMekyTOUHAS ATTECTAIUSA
KoMmuiekT Bonnpocos

Bonpocul k sk3ameny (2 cemecmp ounoil/3a0unoil hopmul 00yuenus)

(Jl1s1 oleHKH KOMTIeTeHIUiA)

JAuddepennuaibHoe ucyucaeHne PyHKIMI 0JHON NTepeMeHHOH

Kommerenmu

[TonsaTHe QyHKIMOHAIBHOM 3aBUCUMOCTH, KJaccuukanus GyHKIUH.

Onpe;[eneHHe U TUIBI YACIOBOM nocCJIICA0BATCIbHOCTH

[Ipenen yncaoBOM NOCIEAOBATEIBHOCTH.

ApubmeTndeckre onepanyy HaJl MOCIeA0BaTeIbHOCTIMU

YcnoBus CYLLIECTBOBaHUSA KOHEYHOTI'O npenena JUCII0BOU
nocyeaosarenabHocTu (TeopeMbl Komn u Beliepmtpacca)

BTopoii 3aMeuaTenbHblii peaen

IMpenen ¢ynkuun. Omnpenenenus. [‘eomerpuueckass HHTEpHIpETALHS
noHsATus npenena pyskuuu. CBoiicTBa nMpeeson

beckoneuHo maiible, 6€CKOHEUHO Ooublie (yHKIMU

IlepBblil 3aMeUaTeIbHBIN IPEae

BCCKOHGLIHO MaJIbIC BCIIMYUHEBI. SKBI/IBEUICHTHBIC 66CKOHC‘IHO MaJbIC U UX
HCIIOJIB30BaHHUC HpI/I BBIYHUCIICHUN HpeﬂeHOB. Ta6JII/II_Ia OKBUBAJICHTHLIX
OECKOHEUYHO MAaJIbIX

HenpepbIBHOCTH PYHKIIUH B TOUKE M HA IPOMEXyTKe. OTHOCTOPOHHUE
npenensl. Kinaccugukanms Touek pa3pbiBa rpaduka
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CaoiicTBa (yHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca,
bonbuano — Komn)

ITpousBonHas. ['eomerpuueckuii 1 GU3MYECKUI CMBICIT TPOU3BOIHOM.

KacarenpHast 1 HOpMaJb K INIOCKOM KpUBOM

Tabnuia mpou3BOIHBIX OCHOBHBIX MJIEMEHTAPHBIX (DYHKITHIA

CBs3b MEX/y CyIIECTBOBAHUEM ITPOU3BOIHON (DYHKIIMH B TOUKE U
HENPEPHIBHOCTHIO (PYHKIUU B TOH XKe TOUKE

[IpousBogHas cyMMBbl, POU3BEICHHUS, YACTHOTO. [Ipon3BoaHAs CII0KHON U
oOpaTHON GyHKUIUI

[Tpon3BoiHas MapaMeTpUUYECKH 3aJaHHON QYHKIUHU

[TpousBosHas PyHKLINH, 33JaHHON HESBHO

JuddepenurpoBanue ca0KHOM MoKa3zaTeabHONU QYHKINU

Huddepenuupyemocts. Juddepenman. ['eomerprueckuii cMbica
muddepennmana

OcHoBHbIE TeopeMbl AuddepeHnnanbHOro ucunciaenus (reopema depma,
teopeMa Pouist, Teopema Jlarpanxka, reopema Komn)

[IpaBuiio Jlonurans

Mpnuorounen Teinopa n ero csoiictBa. @opmyna Telinopa. OcTarouHblil
usieH Gopmyuiel Teitnopa B popme Jlarpanxka u I[leano

AcumnToTsl rpaduka QyHKIHH

OkcrpemyM. Heobxonnmoe ycioBue 3KkcTpeMyMma

OkcrpemyM. Heobxonmumoe ycnoBre 3KCTpeMyMa

JlocTaTo4yHbIe YCIOBUS IKCTpEMyMa

JlocTatouHoe yciaoBue Bo3pacTaHus (yObiBaHHs) GYHKIUU

HawuOospiiee 1 HauMeHbllee 3HaYeHUs (YHKIIMK Ha OTPE3Ke

BrImyki0cTh, BOTHYTOCTb, TOUKA Neperuda. JlocratouHoe ycioBue
BOTHYTOCTH (BBIIYKJIOCTH)

Heo6xonumoe ycnoBue TOUkH neperuda. Jfocratoynoe ycioBue neperuda

OOu1ast cxemMa OCTPOCHHUS ¥ UCCIIeIOBaHUs Tpaduka QyHKINH

OIIK-1

q)YHKHI/II/I HECKOJBbKHUX MEPEMEHHBIX

Kommerenimu

OmnpeneneHne ¥ reOMETPUUECKUN CMBICH (DYHKIIMHU JIBYX MEPEMEHHBIX

Jluauu ypoBHS QYHKIMHU IBYX NEPEMEHHBIX

YacTHble MPoU3BOIHBIC (PYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX, UX
r€OMETPUUYECKUIN CMBICIT

DyHKIIMHN HECKOJIBKUX NEPEMEHHBIX, TOHATHE MOJHOrO0 Auddepernnana

JuddepenurpoBanue ca0KHbIX QYHKIMNA HECKOIBKUX NEPEMEHHBIX

[Tpon3BoiHBIEC BBICUIMX MOPSIKOB (PYHKIUU HECKOJIBKHUX TEPEMEHHBIX.
Cwmemannsle npousBoansle. Teopema IlIBapna

[TpousBoHast HYHKIIMU HECKOJIBKHUX MEPEMEHHBIX 0 HAPABICHUIO

[Tpou3BoHas 110 HAPABJICHUIO U TPAJUEHT CKAJISPHOIO MO

OKkcTpeMyM (QYHKITMHM HECKOJIBKUX MEPEMEHHBIX

Heo6xonnmoe u 1ocTaToyHOE YCIOBUS SKCTpeMyMa (DYHKITMH JBYX
IIEPEMEHHBIX

OIIK-1

HNHTerpajbHoe HCYHCICHUE

Kommerenmn

[TepBooOpasnasi, HeompeaeNIeHHbIM HHTETpal. TabauIa OCHOBHBIX
HWHTETPAJIOB

3aMeHa IepeMEHHON U MHTETPUPOBAHME 10 YaCTSIM B HEOIIPEIETICHHOM
UHTErpaje

WuTerpupoBanue ¢ moMOIIbI0 MOABEICHUS 0T 3HaK nuddepeHnmana

HHTerpupoBanue palMoOHaIbHBIX qpo0eit
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HHTerpupoBaHue 110 4acTsIM U 3aMEHA IIEPEMEHHOM B OIPEIEICHHOM
UHTErpaje

HHTerpupoBanie TPUroHOMETPUYECKUX (DYHKIMH, OCHOBHBIC IPUEMBI

HHTerpupoBanue UppaMOHAIBHBIX (PYHKIUH

YHI/IBepCB.HBHaﬁ TPUTOHOMCTPHUUICCKAA IMMOJACTAHOBKA

OmnpeneneHHblil UHTErpai u ero coiictea. @opmyina Herotona —
Jleiibauma OIIK-1

[TpunoxeHus onpeIeIeHHOr0 HHTErpaia K PEHICHUIO TEOMETPUUCCKUX U
(bu3HYECKUX 3a/1a4

Brrunciienue miomanei ¢ nOMOIIbI0 ONPEIEISHHOr0 HHTErpaia

Brrunciienue niomanay 1 JJIMHbBL KPUBOM, 3a1aHHON YPABHEHUSIMHU B
napamMeTpuieckoit popme

Brruucnenue mionaay KpUBOJIMHEWHOIO CEKTOPA B MOJISIPHBIX
KOOPJAMHATAX

Breraucnenue JJIMHBI AYTHU ¢ TOMOIIBIO OIIPCACIICHHOIO MHTCTpaJia

Brluncnenue JIMHBL 1yTd KPUBOH, 3aJaHHOM NapaMEeTPUUYECKU

Brruncnenue o6bema Tena BpaleHus ¢ IOMOLIbIO ONPEIeICHHOTO
HHTErpaja

Brprunciienne miomaay noBEpXHOCTH TeNa BpalleHUsI

Heco6cTBeHHbIE HHTETpaIbI IEPBOTO M BTOporo tuna. [lonstus
CXOJIMMOCTH M PACXOJMMOCTH HECOOCTBEHHOT'O HHTErpasa

HecoOcTBeHHBIE HHTETPANIbI OT Pa3pbIBHBIX (DYHKITHIA

Tunossblie BapuaHThbI 6I/IJIeTOB
o JUCLMIUINHE « MaTeMaTHYeCKH aHAJIH3»

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUNCKON ®EIEPALINU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VYPEXXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

@dakynbTeT 0a30BBIX KOMIIETECHIINH, Kadenpa «MatemaTtrka»

JucuurnnnHa «MaTeMaTU4eCKUil aHaInu3y

Oo6pazoBarenbras nporpamma 09.03.02 «MHpOpMaIOHHBIE CUCTEMBI U TEXHOJIOTHUN
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HEONpPEaEICHHbIN HHTerpai. Tabuuiia OCHOBHBIX HHTETPAJIOB.
dx

[y
2. BblYMCIUTh HEONIPEACIICHHBI HHTErPall S—x++5-x

. Z=P/X M, (1,4
Haiitu rpanuenT GpyHKIMN INE g rouxe o(1,4) .
4. VYKaxure, KaKOH U3 HECOOCTBEHHBIX MHTETPAJIOB SBIISIETCS CXOSIIUMCS

T\/;dx, Tx_3dx, T\/Fdx
1 1 1 .

(98]

_ _ -X
5. Haiinure 5KCTpeMyMbI M TOUYKH nieperu6a Gpysxuuu ¥ ~ (r—De™

VYTBep:kIeHO Ha 3aceqanuu Kadeapsl MmareMaTHKu « 31» 03. 2026 r., mpoTokos Ne 7

3aB. kadeapoii O.M. bapanosa
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MHUHUCTEPCTBO HAVKHU U BBICILIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPALIAN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

VYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHHU NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

@dakynbTeT 0a30BBIX KOMIIETECHINH, Kadenpa «MatemaTtrka»
JucuurnnuHa «MaTteMaTU4eCKUil aHaIn3y
O6pazosarenbHas nporpamMma 09.03.02 «MHPOpMaLIMOHHBIE CUCTEMBI U TEXHOJIOT MM
Kypc 1, cemecTtp 2
JK3aMeHAUMOHHBbIN Oniter Ne 1

1. HecoOcTBeHHbIE HHTETPAJIBI MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAUMOCTH U pacXOAUMOCTH

HECOOCTBEHHOT'O MHTETpaa.

¢ 21
X = y=

o . 3’ 3
2. Haiitu npou3BoAHYIO (yHKIIUH, 33 JAHHOI TApaMETPUICCKH I+t I+
z=x"—x+y" +2y

3. MHccnenoBaTh Ha SKCTpEMYM (YHKIHUIO
.6

j3 sin? x cos xdx
4. BBIYMCIUTE ONPEIENEHHbBIN UHTErpan  ©

5. Haiitu 00bem Tena IIOJIyYEHHOT'O BPAIllCHUEM BOKPYT OCU OX (burypsl, orpaHU4eHHON

x—O.

TMHAAME Y X, y=1
VYTBep:kIeHO Ha 3aceqaHuu Kadeapsl MmareMaTHKu « 31» 03. 2026 r., mpoTokos Ne 7

3aB. kadeapoii O.M. bapanosa

Jis mpoBeieHUS TPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTYACHTOB B IUCTAaHIIMOHHOM (opmare

B pa3paboTaHHBIX Kadenpoit «MaTeMaTHKa» OHJIAMH-KypcaxX UMEIOTCS UTOTOBBIEC TECTHI.
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