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I. Heau v 3a7a4n AMCHUIIMHBI

Hucuunnmza «MaTeMaTH4ecKuid aHaJIN3» UMEET LEJbI0 03HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMU
MOHATUSAMU M METOJAMHM MaTEeMaTHYECKOrO aHalin3a, CO3JaHuE TEOPETUYECKOM M MPAKTHUUECKOM
0a3bl TTOITOTOBKHA O0y4YaeMbIX K JIESITEIBHOCTH, CBI3aHHOW C PEIICHHEM 3a/1ad MHGOPMAIIMOHHON
0€30I1acCHOCTH B YCIOBUSAX YIpo3 B HHGOPMAIIMOHHBIH cdepe.

HpI/I OTOM PCIIAOTCA CICAYIOIIUEC 3aaa4uu:

O3HAKOMJICHUC C OCHOBHBIMU IIOHATHUAMH, OIPCACICHUAMU, TCEOPpEMaMH, MCTOAAMH U
IMPUITOKCHUAMU MaTEMATUYCCKOT'O aHAJIN3a,

O3HAKOMJICHHUC C 06H_[I/IMI/I HnACAMHA CO3AaHHA MAaTEMATHYCCKHUX MOﬂCHCﬁ U IIPUMCHCHHA HX
BKYII€ C MAaTEMATUYCCKUMHU METOJAMH JJI1 PCUHICHUA HpO(l)eCCI/IOHaJ'II)HI)IX 3aaay,

(dbopMUpOBaHUE MPAKTHYECKUX HABBIKOB PEIICHHS MAaTeMaTHYECKHX W MPO(eCcCHOHATBHBIX
3aJ1a4;

dbopMupoBaHuE y CTYICHTOB MPEACTABICHUS O CBI3SX U B3aUMOJCHCTBHM CYIIECTBYIOIIMX
pa3lenoB MaTeMaTUKU U MaTeMaTUYECKOTO aHaIN3a B YaCTHOCTH;

pa3BHUTHE JIOTHYECKOTO MBIIIJICHNUS, BOCHHUTAHHE MAaTeMaTHUCCKON KyJIbTYphl 1 PAaCIINPCHNE
HAy4HOT'0 Kpyro3zopa oOy4aroIuxcsl.

II. Mecto nucuumiiunbl B crpykrype OIIOIT

B crpykrype OIIOII aucuumuinHa BXOIUT B 00s3aTENbHYIO YacTh MPOrPaMMBbl U SIBJISETCS MIEPBBIM
M OCHOBHBIM MaTeMaTHUECKHM KypcoM Hapsjay ¢ JUCHMIUIMHOW «JluHeliHas anreOpa wu
aHaJIMTHYECKas TeoMeTpus». M3ydeHume Kypca NpEANnonaraeT Hajlu4yue OCHOBHBIX 3HAaHHU U
YBEpEHHBIX HABBIKOB PEIICHU 3a/1a4 B PaMKaxX LIKOJILHOW MPOrpaMMbl anreOphl U Hayall aHalu3a, a
TaK)Ke T€OMETPUH.

III. TpeGoBanus K pe3yJbTaTaM OCBOCHUS] TUCUUILIMHBI (MOIYJIA)

Ilepeyenb mnIaHUpPYeMBbIX pe3yJbTAaTOB 00y4eHUs] 1O JAUCHHUILUINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUsI KOMIIETEeHIIUI

Komnerennus OIIK-1: Cnocoben npumeHaTh 6a30BbIe 3HAHUS B 001aCTH (PU3NKH U

paanoU3UKN U UCTIONB30BaTh UX B MPOPECCUOHATLHOM NESTENbHOCTH, B TOM
qucie B chepe nerarorndeckon 1esiTeIbHOCTH

Nuaukatopsl OIIK 1.1 3HaeT: OCHOBONOJIAraroIme

KOMIICTCHIIN

[Tpumensiet pu3nKo-MaTeMaTUYEeCKHU | TPUHIIUIIBI M TOHATUS aHATTU3A.
anmapar B cdepe cBoei YMeeT: IpUMEHSTh 3HaHUS K
npodeccCHOHANBHON ACATEIPHOCTH | PEIICHUIO 3a/1a4.

Brnazgeer: 0CHOBHBIMU METOIaMU
MaTeMaTU4eCKOTO aHalu3a.

IV. Conep:xanne u CTPyKTYpa AHCHUIIUHBI

O0beM OUCHUILIMHBI cocTaBigeT 16 3aueTHBIX enuHuI, 576 4dacoB, B ToM uyucie 344 dvacoB
KOHTaKTHOH paboThI.

3aHATUS TPOBOIATCA B OYHON (popme OOyyeHHs] ¢ MPUMEHEHUEM TUCTAHIIMOHHOTO KOHTPOJIS
camocTosATeNIbHOW paboThl cTyeHToB uepe3 DUOC dakynbTeTa. DNeKTpOHHONH U TUCTaHLIMOHHOM
¢dbopM 00ydeHHsI He TPeyCMaTpUBAETCA.

Ha npaktryeckyro noaroroBky orsogurcs 160 gacos.

dopMa MPOMEKYTOUHON aTTECTALMN: IK3aMEH.



4.1. Conep:kanue JHCHUILUINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, ¢ yKa3aHHeM BHI0B Y4eOHbIX
3aHATHI M OTBEICHHOI0 HA HUX KOJIHYeCTBA aKaJleMHUYeCKHUX YacoB

Ne |Pazm| C Bce U3 Bunsr yueOHOH paboOTHI, DopMbl
n/n () € cer HUX BKJIIO4YasA CaMOCTOATCIIbHYTO pa60Ty 06yqa}01111/1xc;1 5 TCKYLICTO
JAucC M (0] IpaKkT MPAKTUYCCKYIO MOATOTOBKY U TPYAOCMKOCThb KOHTPOJIA
oum | € ya | M4ECK (B yacax) yCIIEBAEMOCTH;
JUH | C co as ®opma
KonrakrHas pabora npernogasares ¢ CamocrosTen
BI/TE| T B | OATO TPOMEKYTOUHO
00yJaronuMucs bHas .
MBI p TOBKa " arTeCTanun
pabora
o0yJa Jlexun Cemunapckue | KoHcynpramum (no
FOIIUX /MIpaKTHYecKue cemecmpam)
e /maboparopHbie
3aHATHUA
1 1-6 216 |68 50 68 2 52 [IpakTrueck
o€ 3a/1aHue,
Ompoc;
JK3aMeHallx
OHHBIE
OMIIeTHI
2 1-3 252 |60 |40 60 1 71 [IpakTrnueck
o€ 3a/1aHue,
OIpoc;
JK3aMeHallu
OHHBIE
OMIICTHI
3 1-3 144 132 32 32 1 40 [IpakTrdeck
o€ 3a/IaHue,
Onpoc;
JK3aMeHaIlu
OHHBIE
OMIICTHI
4.2 IlnaH BHeayIuTOPHOI CaAMOCTOATEIbHOH PadoThl 00y4aOIIMXCS 10 TUCHUILJIMHE
Cemectp HaszBanue CamocrosTenpHas pabota oOydaromuxcs | OneHounoe | YueOHO-
asnena CpeJICTBO METOJIMYECK
pasieia, Bun Cpoku TpynoeMkcT pel A
TEMBI oe
CaMOCTOSITEII | BEITIOJIHEHHUS | b (4Yac.)
. obecrnieueHu
bHOM
e
paboThI
CaMOCTOSITE
bHOU
paboThI
1 Tema 1-6 Pentenue IMocne 52 JlemoHcTparr | Mcrounnku 13
3ayaq MIPONAEHHBIX WS TOTOBBIX | OCHOBHOM M
o TEM PCUICHUN JIOIIOJIHUTEJIbH
JIoMaItHen .
01 IuTEpaTyphl
pa6OTBI 1o TeMe
2 1-3 Pemenne ITocae 71 JlemoHcTparr | TPAKTHICCKIX
i 3aHATHI;
3a7au MPONAEHHBIX Hs TOTOBBIX
. TEM pe]_]_[eHHf/'I OO6pazoBarenbH
JIoMaIlHen




paboThl bIE PECYPCHI,

Pemenune Hoci1e 40 Hemoncrpary | | oruHy 1
3a7a4 IMPONUACHHBIX us FOTOBVI)IX Haposo,
. |TeMm pemenuu
JOMaAIllHEHN peaoCTaBIsSIEM
padoTEI biM Hayunoii
6ubnoTexoit
ury.

4.3. Conep:xkanue yueOHOro MaTepuaJia

Ne

Tema

KpaTlcoe CoaepKaHue

1 cemecTp

BBenenue
MaTeMaTHYECKUN
aHaIn3

MnuoxecTtBa. OtoOpakeHuss MHOkecTB. DyHKIMU. OCHOBHBIE

JNIeMeHTapHble  (yHKIMHM, HMX cBoiicTBa M rpaduku.
[MocnenoBarensHOCTH W TIpenenbl. HempephIBHOCTD U pa3phIBEI
¢byukuuu. beckoHeuHo Manble, OECKOHEUHO OonblINe U
SKBUBAJICHTHBIC (DYHKITUH.

HuddepenunansHoe

HCYUCJIICHUC

[IpousBogHas, €€ TreoMeTpuyecKuid U (PUINYECKUH CMBICIL.
Huddepernnnan ¢pynkiun. [IpaBuia HaxoxIeHUs TIPOU3BOAHOM
u nuddepeHnuana. TabOnmuna MIPOU3BOAHBIX u
muddepennnanos. [IponsBonusie u audQepeHnramsl BHICIINX
nopsnkoB. Teopema o cpenneM. IIpasuio Jlonurand. VYcnosus
MOHOTOHHOCTH (yHKImMU. HeoOXogmMblie W TOCTaTOYHBIE
ycnoBus 3kcTpeMyMma (yHkiuu. Hambonbliee ' HauMmeHblee
3HaueHuss (yHKIMM Ha 3aJaHHOM oTpeske. VccnemoBanue
BBIMYKIOCTH  (yHKumuu. Toukm meperuba. ACHUMNTOTHI.
[Moctpoenue rpaduka pynkumuu. Gopmyna Teitnopa.

HuddepenunansHoe

WCUHUCIICHUE
byHKIMI
HECKOJIBKHIX
HIepeMEHHBIX

YacTHble MPOU3BOJIHBIEC, YPABHEHUS KacaTelbHON IJIOCKOCTH U
Hopmamu. Jluddepennman, ero CcBI3b €  YACTHBIMH
npou3BoaHbIMU. [Ipon3BomHass 1o HampaBieHUIO. [paaueHt.
DkcTpeMyM (DYHKITMH HECKOJIBKIX TIEPEMEHHBIX.

HurerpansHoe
HCYHCIICHHE

CaoiicTBa 1mepBOOOpa3HBIX U Tabnwia uHTErpayioB. OCHOBHBIC
IPUEMBI WHTETPUPOBAHHUSL. Merton HEOIPeIeIEHHBIX
KOO((OUIIMEHTOB,  WMHTETPUPOBAHHE  HPPAIMOHAIBHBIX |
TPUTOHOMETPUYECKHX BbhIpakeHHH. [IoHATHE OmpeneeHHOro
MHTerpasa. ®dopmyra Herorona-JleitOnuna. 3ameHna
NEPEMEHHON W WHTETPUPOBAHHE 0 YacTSAM B ONPEACICHHOM
uHTerpaie. leoMeTpudyeckne MPUIOKEHUS ONPEICICHHBIX
uHTerpanoB. HecoOCTBEHHBIC MHTETPATBL.

Kparnsle nHTerpasl

[lIonaTHe O KpaTHBIX MHTErpanax. J(BOWHBIE MHTErpajibl U HX
BBIUMCJICHHE. 3aMEHa IEPEMEHHBIX B JABOWHOM MHTErpale.
JIBOoliHBIE MHTErpaibl B MOIAPHBIX KoopAauHarax. [Ipunoxkenus
JIBOMHBIX MHTErpajoB. TpOMHOW MHTETPAJ U €r0 BBIYUCIICHUE.
[Ipunoxenust TPOMHBIX UHTETPAJIOB.

KpuBonunelinsie
IIOBEPXHOCTHBIE

u

KpuBonunelinbiil uaTerpan I pona u ero BeIYHUCICHNUE.
KpuBonuneiinpiii unterpan Il poma u ero BbIYUCIIECHHE.

JO0-CTYIIHBIC 110




HHTCTPaJibl

[IpunoxxeHus: KPUBOIMHEUHBIX MHTErpayioB. [lOBEpXHOCTHBIN
unrerpai [ poga u ero BeruucieHue. 110BepXHOCTHBIN HHTErpall
Il pona u ero BerumcieHue. IIpunoxkeHHs MOBEPXHOCTHBIX
UHTETPaJIOB.

2 cemecTp

DJIEMEHTHI
oJIs

Teopuu

CkansipHble U BEeKTOpHBIE 0J1s. IloBEpXHOCTH M JIMHUK YPOBHS
CKaJSIPHOTO 1I0Js. BeKTOpHBIE JIMHUM BEKTOPHOTO IIOJIA.
Juddepennunanbaple onepanuy HaJl MOISIMH: MPOU3BOAHAS 10
HAIpaBICHUIO U TPAJAMEHT CKAISIPHOrO 1ojs; JMBEpreHuus u
porop BekropHoro nosst. [lorox nmons. Hupkynauua. Oneparop
['amunbrona. OCHOBHBIE KJIACCHI MOJIEH

OOBIKHOBEHHEIE
muddepeHnranbHbIe
ypaBHEHHUSI

Huddepenunanbupie ypaBHeHus: 1-ro mnopsaka. JluHeiHble
muddepeHraIbHbIe YpaBHEHUS BBICIIUX MTOPSIKOB. JIMHEHbBIE
oqHOpoaHbIe MuddepeHIInaTbHble YPABHEHUS N-TO TOPSAKA C
NOCTOSIHHBIMU K03 durmenramu. JIMHEHbIE HEOIHOPOIHBIC
muddepeHInanbHble YPaBHEHUS N-TO TOPSAKA ¢ TTOCTOSTHHBIMU
K03 dUIIUCHTAMH. Cucrema  JMHEHHBIX  OJHOPOIHBIX
muddepeHIaTbHBIX YPAaBHEHUN 1-T0O MOpSIKa ¢ TOCTOSTHHBIMU
K03 dUIIMeHTaMH

Teopust psinoB

UYucnoBele psaasl. HeoOxomumoe  ycloBHE — CXOAMMOCTH.
Kputepuit  Komm. JlocrarouHble NOpU3HAKA  CXOOUMOCTH
3HAKOMOCTOSIHHBIX psioB. [IpusHak JleitOnuna. CreneHHble
panbl. Pamuyc cxomumoctu. Paner Teisiopa m Makiopena.
[TpubnuxeHHbIE BBIYUCICHHS C HOMOIIbIO pAnoB. Pemienue
mudepeHInaIbHBIX ~ YPAaBHEHHM € TOMOINBIO  PSI/IOB.
Tpuronomerpuueckuii psg @ypwe. Teopema Jupuxie.

3 cemecTp

Teopust psinoB

DYHKUMOHAJbHBIE psaabl: TeopeMmsl
MOYWIEHHOM  WHTEIPUPOBAaHUU U
(YHKIHOHATBHBIX PSAIOB.

Crenennble psiabl: Paanyc cxomumoctu. ®@opmyna Kommwm -
Anamapa. Paznoxenne B psan  Telinopa 31eMEHTapHBIX
byHKIMH, 001acTh cCX0qUMOCTH. [IpritoxkeHust psIoB.

Pan u__ mHTerpas _ dypbe: Paznoxenue ¢GyHKOuWii B
TpuroHomerpuueckuii psag Dypne. KomriekcHas dopma psna
@ypbe, HaxoxzeHue kodpduuuentoB psaga. IlpenenbHslii
nepexof; oT psina ypee k unrerpany Oypee. [IpeodpazoBanue
Dypbe U1 IPOU3BOIHOM.

0 HCIPCPBIBHOCTH,
nuddepeHnpoBaHun

HuddepenunpoBanu
€ CKALIPHBIX U
BEKTOPHBIX IOJIEU

Ckanspaple  mons  (mpeoOpazoBaHMe,  WHIYIIMPOBAHHOE
WHBApPUAHTHOCTHIO). BekTOpHBIE MO (3aKOH MPeodpa3oBaHus).
Omneparop Habna. ['pagrieHT — BEKTOPHOE T0JIE, TUBEPTCHIIMS —
ckaisipHoe nose. I'eomerpuueckuit cmeici. Porop. IIpumepst
BBIYMCIICHHUS.

HNurerpuposanue
CKaJISIPHBIX U
BEKTOPHBIX IOJIEU

Teopemsbl I'aycca u Crokca B BeKTOpHOU 3anucu. Puznueckuit

CMBICTT JUBEpreHuuu. POu3n4yeckud cMmbIica poTopa. Tpu
yCJI0BUMA IIOTCHIUAJIbHOCTU I10JI41. OpTOFOHaJIBHble
KPUBOJIMHEIHBIE ~CHCTEMbl KOOpAMHAT. Bplpaxkenus s

rpaueHTa, IMBEPIeHLMU W JaljlaCuaHa B KPUBOJMWHEUHOMN




OPTOTOHAJILHON CHCTEME KOOPIHHAT.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKNX 3aHATHI U J1a00PATOPHBIX padoT

No

Ne paznena u
TEMBI
JUCHUIIINHBI

HaumeHoBaHue ceMUHApOB,
MPAKTUYECKUX U JIA0OPATOPHBIX pabOT

Tpynoem
KOCTb
(gacer)

Ouenoun
ple
Cpe/cTBa

dopmupy
eMble
KOMITETEH
LUH

1 cemecTp

BBenenue B
MaTeMaTH4YECKHA
1 aHaau3

MHoxecTBa. OTtobpakeHust
MHOXeCTB. DyHkuuu. OCHOBHBIE
AIIeMEHTapHbIe QYHKIIMH, UX CBOWCTBA
u rpaduku. I[locienoBarenbHOCTH H
npenensl. HempepbsIBHOCTh U pa3phIBbI
(byHKITUN. BeckoHeuno MaJible,
0ECKOHEUYHO OoJIbIIIHE u
SKBUBAJICHTHBIC (DYHKITHH.

10

Kontpon
bHasI
pabora

OIIK-1

Huddepenmnnan
bHOC
HCYHCIICHUE

IIponsBoanasi, €€ reoOMETpUYECKUN U
¢busndeckuii cmbich. duddepennnan
¢byukuuu.  [lpaBuna  HaxoxIeHUS
nmpou3BomHOM W nuddepenmnuana.
Tabmnuia MPOU3BOAHBIX u
muddepennmanos. [lpousBogHbie u
JudQepeHranbl BEICIIMX TOPSIIKOB.
Teopema o cpennem. IlpaBuno
Jlonurana.  YcinoBHsT MOHOTOHHOCTH
(GYyHKITUN. Heob6xoaumbie u
JIOCTaTOYHBIC YCJIOBUS OJKCTpEMyMa
(GYyHKITUN. HaubGomnbiee u
HAaUMEHbIIIee 3HaueHus (QYHKIUH Ha
3ajaHHOM oTpe3ke. lccienoBanue
BBIMTYKJIOCTH (byHKIHH. Touku
nepernba. AcumntoThl. [locTpoenue
rpaguka GbyHKLIMH. dopmyna
Teinopa.

10

Kontpon
bHasI
pabora

OIIK-1

Huddepennman
BHOE
WCUHUCIICHUE
byHKIHIA
HECKOJIBKHIX
MEPEMEHHBIX

YacTHble NIPOM3BOJAHBIE, YpPaBHEHUS
KacaTeJIbHOM IUIOCKOCTH W HOPMAJIU.
Huddepenuman, ero  cBi3b €
YaCTHBIMU IIPOU3BOAHBIMHU.
IIpousBogHass 1O  HAIpPAaBICHHUIO.
I'pamuent. OkcrpemMym  QyHKIHH
HECKOJIbKUX MIEPEMEHHBIX.

14

Kontpon
bHasI
pabora

OIIK-1

HNuTterpanbHoe
HNCYUHUCIICHUEC

CgoiicTBa 1epBoOOpa3HBIX U TaOIUIA
uHTerpaioB.  OCHOBHBIE  TPUEMBI
WHTETPUPOBAHUSL. Meron
HEOMpeaenEéHHbIX KO3 UIHEHTOB,
UHTETPUPOBAHUE HMPPALMOHANBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUIA.
[TonsiTve ompeneNIeHHOro HHTerpaa.
dopmyiia Herotona-JleitGnumna.

14

KonTpon
bHasA
pabora

OIIK-1




3amMeHa MepEeMEHHON u
UHTETPUPOBAaHME IO  YacTsiM B
OIpEeIeIIEHHOM UHTErpaie.
I'eomerpuueckue IIPUIOKECHUS
OIpEeIeIEHHBIX UHTErpasoB.
HecoOcTBenHble HHTETpaIbI.

Kparnsie
WHTErPaJIbl

[lonsiTME O KpaTHBIX MHTErpanax.
JIBoiHbBIE HMHTETpabl u ux
BBIYMCIICHHE. 3aMEHa IIEPEMEHHBIX B
JBOMHOM HHTErpae. JIBOMHEIE
MHTErpaJIbl B MOJISPHBIX KOOpAUHATAX.
IIpunoxenuss NBOMHBIX HMHTETPAJIOB.
TporiHoi HUHTETpal u €ero
BBIYHCIICHHE.

[IpunokeHust TPOMHBIX HHTETPAJIOB.

12

KonTpon
bHasA
pabora

OIIK-1

KpuBonunennsl

€

n

IIOBEPXHOCTHBIC

HUHTCIpaJibl

Kpuonuneiinelii unterpan I pona u
€ro BBIYHUCIICHUE.

Kpuonuneiinelii unterpan II pona u
ero BBIUHCIICHHE. [Ipunoxxenus
KPUBOJIMHENHBIX UHTETPAJIOB.
[ToBepxHocTHBIM uHTErpan I poma u
ero BblyucieHue. [loBEpXHOCTHBIN
unrerpain Il poga u ero BbIYKCIICHHE.
[Ipunoxenus IIOBEPXHOCTHBIX
WHTETPAJIOB.

Kontpon
bHasl
pabora

OIIK-1

2 cemecTp

JJIeMEHTBI

TCOPHHU I10JIA

CkaysipHplE ¥ BEKTOPHBIC  ITOJIA.
[loBepxHOCTM M  JIMHUM  ypOBHA
CKaJIIpHOTO nous. BexTopHble JIMHUM
BEKTOPHOTO OIS
Huddepennmanbapie  onepanud  Haja
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBICHUIO U I'PAJUCHT CKAJIIPHOTO
nosisg;  JluBepreHuMs U poOTOp
BeKTOpHOro nosa. Ilotok  moss.
Hupkymnsaus. Oneparop ['amunsrona.
OcHoBHBIE KJIacCHI MOJNEH

12

KonTpon
bHasA
pabora

OIIK-1

OOBIKHOBEHHEIE
muddepennran

bHBIC
ypaBHEHHUS

Juddepennunanbupie ypaBHeHUs 1-r0
Mops KA. JInnelinoie
nuddepeHnmaIbHbIe ypaBHEHUs
BEICIIIHX MOPSIKOB. JInnelinepie
OJIHOPOJHbBIC nuddepeHnuanbHbIe
YpaBHEHHsI  N-TO Hopsi/IKa c
IIOCTOSIHHBIMU KO3 UIIEHTaMH.
JInnelinbpie HEOIHOPOJIHBIE
muddepeHraIbHbe YpaBHEHUS N-TO
Hopsi/IKa C HOCTOSSHHBIMU
ko3 purmenTamu. Cucrema
JVHENHBIX OZTHOPOJIHBIX
TuddepeHInaIbHbIX ypaBHEHHH 1-r0

24

Kontpon
bHasI
pabora

OIIK-1




HopsiIKa C
K03 puIeHTaMI

IIOCTOAHHBIMH

Teopust psinoB

Yuciossle HeobOxonnmoe
ycioBue  cxomumoctd.  Kpurepuii
Komm.  [locrarounsie  mnpuU3HAKH
CXOJUMOCTH 3HAKOMOCTOSTHHBIX
PSIOB. [IpuznHak JleitOaMIIA.
Crenennble PAIBL. Panunyc
cxogumoct.  Psaasl  Teilmopa wu
MakiopeHa. [Tpubnmxenuble
BBIUMCJICHHUSI C TOMOUIbIO  PSIIOB.
Pemenue Qg depeHIraIbHbIX
YpaBHEHUH C TIOMOIIBK  PSIOB.
Tpuronomerpuueckui psan  Dypsbe.
Teopema Jlupuxie.

PAIbL

24

KonTpon
bHasA
pabora

OIIK-1

3 cemecTp

Teopus psinos

DyYHKIIMOHAIBHbBIE psiabl: Teopembl O
HENPEPBIBHOCTH, IIOWIEHHOM
MHTEIPUPOBAHUU u
nudQepeHIPOBaHIH
(GYHKIMOHATIBHBIX PSAIOB.

Crenennble pSABL: Panuyc
cxogumoctu. ®Popmyna Komm -
Anamapa. Paznoxenue B psa Teitopa
AJIEMEHTAPHBIX  (PYHKIMH, 00JIacTh
cxogumocTH. IIpunoxenust psaos.

Psan m wnterpan @ypee: Pasznoxenue
(byHKIUI B TPUTOHOMETPUUECKHUNA P
®ypee. KommnexkcHas ¢opma psna
®Dypbe, HaxoxkIeHHE KOAPPHUINEHTOB
pana. IlpenensHbIl mepexon oT psaa
®ypee  k  wuHTerpany — Dypse.
[IpeobpazoBanue dypre TUTSt
IIPOU3BOHOM.

12

KonTpon
bHasA
pabora

OIIK-1

Huddepenuupo
BaHUE
CKaJSIPHBIX U
BEKTOPHBIX
noJieu

Ckanspaple 1oyt (mpeoOpa3oBaHmeE,
MHAYLMPOBAaHHOE MHBAPUAHTHOCTHIO).
BekTopHbie OJIS (3akoH
npeoOpaszoBanusi). Omneparop Habna.
I'pagueHT —  BEKTOpHOE  TOJIE,
TUBEPTeHINST — CKaJSIpHOE  TIOJIE.
['eomerpuueckuii  cmbici.  Porop.
[IpuMepsl BeIUUCICHUS.

10

KonTpon
bHasA
pabora

OIIK-1

HNuterpupoBanun
€ CKaJSIpHBIX H
BEKTOPHBIX
rnoneun

Teopembr T'aycca u Crokca B
BEKTOpHOUW  3amucu.  Dusznueckuit
CMbIClT auBepreHiuu. Ddusznueckuil
cMbic  poropa. Tpu  ycimoBus
MOTEHIUAIbHOCTH TOJIAL.
OpToroHanbHbie KpUBOJIMHENHBIE
CHUCTEMBI KOOPIMHAT. BeIpaxkeHus aiis

rpaJueHTa, JIUBEPTrEeHLINU u

10

KonTpon
bHasA
pabora

OIIK-1




JlariacruaHa B

KPHUBOJIMHEHHON
OpPTOTOHAJIBLHOM CUCTEME KOOPJUHAT.

4.3.2 IlepevyeHn TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITE/IbLHOE H3YY€eHNE CTYIEHTaMH B
paMKax caMOCTOSITeIbHOI padoThI

Ne

Tema

Bun camocrositenb-
HOU paboTHI

3amanue

Pexomennyemas
JUTEeparypa

KomnuecTtBo
JacoB

1.1

Bsenenue B
MaTeMaTU4eCKUU
a”HaIu3

Jomarssist pabota

Pemenue
3aad,
aHAJIOTHYIHBIX
TEM, 49TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUAX.

1.2

Huddepennnans
HOE UCUHCIICHUE

Jomamssst pabota

Pemenne
3ajad,
aHaAJIOTHYHBIX
TEM, YTO
ObLIH Ha
MIPaKTUYECKU
X 3aHATHAX.

1.3

Huddepenunans
HOE HCYHCIICHHE
byHKIHA
HECKOJIbKHX
NepeMeHHBIX

Homamrnss pabora

Pemenue
3aja4,
aHAJTOTHUYHBIX
TEM, qTO
OBLTH Ha
MIPAKTHYCCKH
X 3aHATUIX.

1.4

HNuTterpanbHoe
HNCYUHUCIICHUEC

JomamHsist pabota

Pemrenne
3a/ad,
AHAJIOTHYHBIX
TEM, 91O
ObLIU Ha
MPAKTHYECKH
X 3aHATHSIX.

L.5

Kparnsie
UHTETpaJIbl

Jomarssist pabota

Pemenue
3a/1a4,
aHaJIOTUYHBIX
TEM, 4TO
ObLIH Ha
MIPAKTHYCCKH
X 3aHATUIX.

1.6

Kpuonuneiinbie
"
MTOBEPXHOCTHBIE
WHTErPaJIbl

JlomamHsst pabota

Pemenue
3ajad,
aHAJIOTHIHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKU
X 3aHATHUAX.

2.1

DJIeMEHTBI
TEOPUH OIS

Jomamuss pabora

Pemenue
3ajad,

HcTounnku u3
OCHOBHOH u
JIOTIOJTHUTEILHOMN
JUTEparypsl 10
TEME
MPAKTUYECKUX
3aHATHUH.
O06pazoBarenbHbI
e pecypcsl,
JOCTYTIHBIE o
JIOTUHY n
MapOoJIIo,
MPEA0CTABIISIEMBI
M Hayunon
OMOINOTEKOH

10

10

10

10

31




AQHAJIOTUYHBIX
TEM, 4TO
ObLTH Ha
MPAKTHYECKH
X 3aHATHUSIX.
2.2 |OOGwikHOBeHHbIe |[lomamiHss pabora |Pemenue
nuddepeHnuans 3a/1a4,
HbIE YPaBHEHUS AQHAJIOTMYHBIX
TEM, 49TO 20
ObUTH Ha
MPaKTUYECKU
X 3aHATHSIX.
2.3 |Teopus psigoB Homamnss pabora |(Pemenue
3ajad,
AQHAJIOTUYHBIX
TEM, 9TO 20
ObLTH Ha
MPAKTHYECKH
X 3aHATHSIX.
3.1 |®ynkuuonaneH |JlomamHss pabora |Pemienue
ble pAIBI, 3azad,
CreneHHble AQHAJOTHYHBIX
panel, Pan wm TEM, 49TO 15
unterpan dypee, ObUTH Ha
MPaKTUYECKH
X 3aHATHSIX.
3.2 |Auddepenuupor |domamuss pabora |Pemenue
aHue 3a/1ad4,
CKasUIAPHBIX U AQHAJIOTUYHBIX
BEKTOPHBIX TEM, 4TO 15
oJIen ObLIH Ha
MIPaKTUYECKU
X 3aHATHSIX.
3.3 |UurerpupoBanue |[{omamnss pabora |Pemenue
CKasUIAPHBIX | 3ajad,
BEKTOPHBIX AQHAJIOTHYHBIX
rmojen TEM, 4TO 10
ObLTH Ha
MPaKTUIECKH
X 3aHATHSIX.

4.4. MeToguyeckne YKa3aHHUs M0 OPraHU3ALMN CAMOCTOSITEIbHON PadoThl CTYIEHTOB

Jlns 3akperuieHrs Marepuana, pacCMOTPEHHOTO Ha JISKIHMSIX U MPAaKTUYECKUX 3aHATUAX, CTyeHTaM
OpeIaraloTcsl 3aJadyd [0 HW3y4daeMbIM pas3znenaM ©  Tpaduk ux BbmonHeHus. OreHka
CaMOCTOSITENIbHOIM paboThl CTYACHTOB NMPOBOAUTCS B BUJE IMPOBEPKHU JOMAIIHEH pabOThI U YCTHOTO
3ayeTa.

4.5. IlpuMepHas TeMaTHKa KYpPCOBBIX padoT
Hanucanue KypcoBbIX pabOT WM IPOEKTOB HE MPEAYCMOTPEHA YUEOHBIM IJIAHOM.



V. YueOH0-MeTOAMYECKOE M HHPOPMAIITMOHHOE 00ecTiedeHre TUCIIMIITIMHBI

a) OCHOBHAsI JIUTepaTypa

1. ®uxrenronsl, [.M. Kypc auddepenunanbHOro 1 MHTErpajibHOTo ucurciaeHus [Teker] : yueO. mis
CTyI. 3. © MEXaHUKO-MaTeMaTHy. crell. By30B: B 3 1./ I. M. ®uxtenronsil. - 8- uzn. - M. :
®uzmariur, 2006 - . - 22 cMm.

T.1.- 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
2. ®uxrtenromnsbll, [.M. OcHoBBI MaTeMaTrueckoro aHanu3a. B 2-x TT. Tom 1 [DnekrpoHHBIH pecypcl:
yueObHuk. — OnektpoH. aad. — CI16.: Jlanp, 2015. — 441 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll _id=65055. HeorpaHuueHHBIN TOCTYTI.
3._bareirun, B. B. COopHUK 3a1a4 M0 3NEKTPOANHAMUKE M CTICIIUATBHON T€OPUHA OTHOCUTEILHOCTH
[Tekcr] : yue6. mocodue / B. B. barbirun, W. H. TonTeirus. - 4-¢ u3n., nepepad. - CII6. ; M. ;
Kpacuonap : Jlanp, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

0) monmoTHUTEbHAS JUTEepaTypa

1. Demumoud b.IT. COopHUK 3a7a4 U yIpaXHEHHUI 110 MaTeMatuieckomy aHanusy / B.I1. JlemumoBud. —
14-e uzn.,ucnp. - M. : U3n-Bo MI'Y, 1998. - 624 c. (51)

2. Tep-KpuxopoB A.M. Kypc maremarnueckoro ananusa / A.M. Tep-Kpuxopos, M.U. llabyaun. — M.:
duzmaraut, 1988.

3. OcHoBbI MaTemMaTn4eckoro ananusa [Texct]: yue0.mist cryn.dus.criern.u cren. " [Ipuki.matemarnka':B
2-x 4. / B.A.Wnbun, 2.I'TTo3usk. - M. : @usmarmur. Y.1. - 2001. - 648 c. (9)

4. OcHOBBI MaTeMaTHueCKOro ananusa [ Tekcr]: yueO.mis ctyn.¢pus.cuen.u cnen."[Ipuki.maremarika'":B
2-x u. / B.A.Wnbun, D.I'Tlo3nsk. - M. : ®usmanimrt. Y.2. - 2001. - 464 ¢. (9)

5. Pymun, V. OcHOBBI MaTemaTuueckoro anaiusa [Tekcr] : yauebnoe nocobue / Y. Pynun; Ilep. ¢ anri.
B.I1. XaBuHa. - 3-e u3n., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-0443-3 (11)

6. V. Pynun OcHoBBI MaTemMaTuueckoro anaiausza. M.: Mup, 2002, 2004. (11)

7. Unbpun B.A. Maremarnueckuii ananus / B.A. Unbnn, B.A. Cagopanuuii, bia. X. Cennos. — 1979. -720
C.

8. bepmanT, A.®. Kparkuii Kypc MareMaTndecKoro aHaim3a [ QIeKTpOHHBIH pecypc] : yaeOHoe mocodue
/ A.®. bepmanr, N.I. ApamanoBud. — DnekTpoH. naH. — CII6. : Jlanb, 2010. — 736 c¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll 1d=2660 — 3ar. ¢ 3xpaHa.

9. Kaprames, A.Il. Marematuueckuii aHnanu3 [ IeKTpOoHHBIN pecypc] : yueobnoe mocobue / A.I1.
Kaprames, b.JI. Poxxnecrenckuii. — Dnekrpon. nan. — CII6. : Jlans, 2007. — 448 ¢. — Pexxum
nmoctyna: http://e.lanbook.com/books/element.php?pll_id=178.

10. bynak, .M. Kpatnbie uaTerpanst u psaasl [Tekct]: yuaeO.1s cryn.¢us.u pus.-mat.ak.yH-toB / 5.M.
bynak, C.B. ®omuH. - 3-e uzna. - M.: ®usmarnurt, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8 (31)

0) nepuoauYecKue U3IaAHUSA

- HCT .

B) CIIMCOK aBTOPCKUX METOANICCKHUX pa3p360TOK
- HCT

r) 0a3bl JaHHBIX, THPOPMALHMOHHO-CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayunas 6ubnuotexa UI'Y;
OO6pazoBarenbHbIC PECYPCHI, IOCTYIHBIE 110 JIOTUHY | MapoJIo, MpeaocTapiasseMbiM HayuHoi
oubmuotexon UI'Y:
. https://isu.bibliotech.ru/ - U3 «bubmmoTex»;
) http://e.lanbook.com - DbC «M3narenbcTBO «JlaHbY;
J http://rucontru - 3BC «PykoHT» - MexoTpacieBass Hay4yHas OuOIMOTEKa,
copepkamniass ouu(ppoBaHHbIC KHUTH, TEPHONUYCCKHE H3IaHUS W OTICIBbHBIC CTaThH 1O BCEM


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%83%D0%B4%D0%B0%D0%BA%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=178
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B8%D0%BD%2C%20%D0%A3%D0%BE%D0%BB%D1%82%D0%B5%D1%80
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=65055

OTpacIIsIM 3HAHUH, a TAKKe ayIuo-, BUIEO-, MyIbTUMera cO)T 1 MHOTOE JIPYToe;
o http://ibooks.ru/ - 3bC «AHOyKC»- HTHTEPHET pecypchl B CBOOOAHOM IOCTYIIE.

VI. MarepuajibHO-TEXHUYECKOe o0ecnedyeHne JUCHUIINHbI

Jlnist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THUIA B KAUYECTBE JEMOHCTPAIIMOHHOTO 000pYyIOBaHHS
UCIIOJIB3yeTCS MeJioBas JI0CKa, HpoeKTop, HOyTOyk. HammsaHocTs oOecneunBaercs ImyTeM
n300pakeHus cxeMm, AuarpamMM ©u (opMyl C TMOMOIIbI0 Mena. Vcrmonp3oBaHue T0OANBbHOM
KOMIIBIOTEPHOM CETH IO3BOJSIET 00ECHEeUuTh IOCTYMHOCTh VIHTEpHET-pecypcoB M peaan30BaTh
CaMOCTOATENIbHYI0O paboTy cTyaeHtoB. Ha ¢dakynapreTre uMeeTcs KOMIBIOTEPU3HPOBAHHAS
ayuTOpusl, MpeJHa3HAYEHHas JUIsl CaMOCTOATENBbHOM paboThl, C HEOrPAaHUYEHHBIM JIOCTYIIOM B
NurepHer.

Marepuanbl: y4eOHO-METOAMYECKUE MOCOOUs, KOHTPOJIbHBIE 3aJaHus A ayJUTOPHOW H
CaMOCTOSITEJIbHON paOOThI CTY/IEHTOB.

VII. O6pa3oBaTesibHbIe TEXHOJIOTHHU

3amaud W3JIOKEHUS W U3YyYEHHUs JUCHUIUIMHBI peaju3yloTcs B clenyrommx (opmax
JIeATEeTbHOCTH:

2 JIEKIINM, HAICJICHHbIE Ha TOJNly4eHHe HeoOXxomuMon wuHdopMaruu, U ee
MCII0JIb30BaHUE NIPU PEUICHUU MPAKTUYECKUX 3a]1a4;
2 MPaKTUYECKUE 3aHSATHS, HANpPABJICHHBIC HA AaKTUBU3AIMIO ITO3HABATEIHHOMN

NCATCIIBHOCTU CTy,Z[eHTOB n HpI/IO6peTeHI/IH HNMHN HABBIKOB peH_IeHI/ISI HpaKTI/I‘IeCKI/IX nu HpOGHeMHbIX
3a/1a4;

2 KOHCYJIBTALIUH — €KEHEJIeTIbHO JJIs1 BCEX JKEJIAIOIIUX CTY/ICHTOB;

L 2 CaMOCTOSITeNIbHAsI BHeayuTOpHas paboTa HampapjieHa Ha MPUOOpETEeHHE HABBIKOB
CaMOCTOSITEJILHOTO PEIICHUS 3a/1a4 M0 AUCLUIINHE;

L 2 TEKYIIUH KOHTPOJb 32 JACSITEIBHOCTHIO CTYJCHTOB OCYIIECTBIIACTCS Ha JEKIIMOHHBIX

U MPAKTUYCCKHUX 3aHATUAX B XOAC CaAMOCTOATCIIBHOIO pCUICHUA 3a1a4, B TOM YUCJIC Y TOCKH.

VIII. Ouenounbie MaTepHabI 1JIsi TEKYIIEr0 KOHTPOJISI M MPOMEKYTOYHON aTTeCTAIIHH

8.1. OuleHOoYHBIE CpeNICTBA Il BXOJHOTO KOHTPOJIs (KOHTpOJIbHAs paboTa).

3) Pemnth HepaBeHCTBO: [2x + 3| =4x

4) Tloctpouts rpaduk QyHKIHH: V =x A

5) Pemmts ypaBHeHue: sin3x - 7sinx =0

6) Ilocrpouts rpaduk dpyHrmmmu: ¥ =2-  [1- x|

[
|
7) Pemnts cHCTEMY ypaBHEHHIL: || ?(I il E) =14



1) Pemmuts : 4a- 9a’! a-4+3a'f

_ YpaBHEHHE: HZa”"z NV TE R v sl
sin 2a

2) Jloka3arb TOXKIAECTBO: Tr oG B¢

8.2. OueHoYHbIE CPEACTBA TEKYIIETO KOHTPOJISA

{

MarepuaJibl AJ1 NPOBeAeHHU TEKYIIEro U MPOMeKyTOYHOI0 KOHTPOJISA 3HAHUI CTYIeHTOB:

co0eceoBaHue 110 TEME

Ne Bun xonTpos Kontponupyemsie Tembl (pa3aensl) Komnerenum,
KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KonTpomnsHas padota 1-6 (1 cemecTp) OIIK-1
2 KonTponbHas paboTa 1-3 (2 cemecTtp) OIIK-1
3 Kontponsnass  paborta, |1-3 (3 cemectp) OIIK-1

JleMOHCTPAIIMOHHBII BAPUAHT KOHTPOJIbHOI padoThI:

Bapuaut 1
1. 3anuumre GopPMYNY BLIUHCICHHS NOBEPXHOCTHOrO HHTerpana Il
poga. B uem ero emeicn? (0.1 Banna)
2. 3anMcars MHTerpai _[[ flx; y)dxdy B BHIE NOBTOPHEIX

G
HHTErPaIoB C PA3/IMUHLIM [OPSAAKOM HHTErPUPOBAHMH, €C/H
obnacts G 3aj1aHa HEPABEHCTBOM X+ _}Jzi: 2ax (0.2 banna)
3. BhlUHCIHTE HHTEIPAN f sinf|x—y|dxdy , ecin G -

G

TpeyroibHHK ¢ sepndami (-4; 1); (-1:-0.5) 1 (3.5; 8.5)(0.2 banna)

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJILHOH padoThI

3amaun u3 cObopuuka emumoBuy B.II. COOpHHK 3a7a4 ¥ YNpaXHEHHH 1O MaTeMaTH4YeCKOMY
anamuzy / B.I1. JlemunoBuu. — 14-e uzn.,ucmp. - M. : U3zn-Bo MI'Y, 1998. - 624 c:

NoNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJIbHOM PadoThl

3amaun u3 cObopHuka emumouu B.II. COOpHHK 3a7ad W YHNpaXHEHHH 1O MaTeMaTHYeCKOMY
ananuzy / B.I1. lemunoBuu. — 14-e uzn.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677

Bonpochbl K 3K3aMEHY
1 cemecTp
1. DnemeHTapHble (YHKINHU, UX TPAPUKH.
2. YeTHOCTH, HEYETHOCTD, IEPUOAUYHOCTH (DYHKITUH.

3. Tlpemen mocnenoBarenbHocTH U (yHkimu. CpoiictBa mpenenoB. | u Il 3ameuarenbHbie

MIPEIeTIbI.




W

11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.

beckoneuno manble u OeckoHedHO Oonbiine. CpaBHeHHE OeCKOHEYHO Maiblx. Tabmuia
HKBUBAJIEHTHBIX (PYHKIIUH.

HenpepbIBHOCTB ¥ BUJIBI pa3pbiBOB QPyHKIMH. CBOICTBA HETIPEPBIBHBIX (YHKIUI.
IIpou3BonHas1, €€ reOMETPUUECKUN U MEXaHU4EeCKHA cMbIci. [Ipon3BoaHas npownsBeacHus,
YaCTHOTO U CIOKHOM (DYHKIIUU.

Jlorapudmuueckoe auddepennupoBanue. Juddepenmupopanre ¢GyHKIUN, 3aJaHHBIX
napamerpudecku. @opmyna JleoHuLa.

Huddepenunan, ero npuMeHeHHE K MPUOIMKEHHBIM BbIUMCICHUSIM. TeopeMbl O CpeaHeM
(Ponns, Jlarpanska, Kommn). I1paBuio Jlonurans.

BriBoa ¢popmyn uist HAXOKEHUS IPOU3BOIHBIX.

. Uccaemopanue (bYHKHHﬁI ACUMIITOTbI, MOHOTOHHOCTB, 3KCTPCMYM. BBIHyKJ'IOCTB, TOYKH

neperu6a. O61mas cxema uccieoBaHus QyHKIIHH.

CBolicTBa HEOIIPEIENIEHHOTO UHTErpajia, UHTErPUPOBAHUE TIOACTAHOBKOM U IO YaCTSM.
WuTerpupoBanue npocTenimux apooei.

WHTerpupoBaHue palMoHaIbHBIX APOOECH.

HuTerpupoBaHue TpPUroHOMETPUUECKUX (QYHKIIHH.

WuTterpupoBanue anreOpanyeckux UppanroHaaIbHOCTEH.

[TonsiTHE ONpENEIeHHOTO HHTETPAJIA, €r0 CBOMCTBA.

Beruncnenue mniom@aaM  KpUBOJIMHEHHOW TpameUMd M JUIMHBL JyTH C  I[IOMOIIBIO
ONPEEICHHOTO HHTETpaJIA.

Bbruucienne o0beMa M IUIONIAAM TOBEPXHOCTH BpAIEHUS C TOMOIIBIO OINpPEIeIeHHOIO
MHTErpaa.

HecoGcTBeHHBIE HHTETPaAIbI, TEOPEMBI CPaBHEHHUS.

[Ipenen v HeNpepHIBHOCT (DYHKIMH BYX NEPEMEHHBIX.

[Tonubrit Tuddepenran GyHKIMY MHOTHX TEPEMEHHBIX.

[TpubnmxeHHBIC BBIYMUCIICHUS C TIOMOIIBIO MOTHOTO qud depennana.

YacTHble TPOU3BOAHBIE BBICIIUX MOPSAIKOB.

KacarenpHas M10CKOCTh M1 HOpMaJb K TOBEPXHOCTH

JuddepeHurpoBaHme CIOKHBIX U HESIBHBIX (DYHKIIMHA MHOTHX ITEPEMEHHBIX.

DKCTpeMyM B TOUKE U B 0OJIACTH.

Omnpenenenre ABOMHOIO UHTErpaja, €ro CBOWCTBA U METO/IbI BBIYMCICHUS.

Onpenenenne TpPOMHOTO HHTErPaJia, €r0 CBOMCTBA U METOJIbI BEIYMCIICHUS.

JIBoiiHOM MHTETpal B MOJSPHON cUcTeMe KoopauHar. SIkoonan npeoOpa3oBaHUsL.
Hunuaapuueckue u chepruueckre KOOpAUHATHL. TpoHHOW MHTErpaj B LHUIMHAPUYECKUX U
chepruyecKrX KOOpANHATAX.

[TpunoxeHust KpaTHBIX UHTETPAJIOB.

Omnpenenenne KpUBOJIMHEHHOro MHTerpana l-ro poga. CBoilicTBa M METOJbI BBIYMCIICHUS
KPHUBOJIMHEMHOTO MHTErpajia 1-ro poxa.

Onpenenenne KpUBOJIMHENHOTO HHTErpaa 2-ro posna. CBONCTBA U METO/BI BEIUNCIICHHUS.
[IpunoxeHuss KpUBOJIMHENHBIX UHTETPAJIOB.

®opmyna Octporpaackoro-I'puna. HezaBucMMOCTh KpUBOJIMHEMHOIO MHTErpaja 2-ro pojaa
OT ITyTH UHTETPUPOBAHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 1-ro posa, CBOKWCTBA U METO/IbI BBIYMCIICHUS.
Omnpenenenre NOBEPXHOCTHBIX HHTETPAJIOB 2-T0O poJia, CBOMCTBA M METO/IbI BHIYMCIICHUSI.
Teopema OcTporpanckoro - ['aycca.

Teopema Crokca.



IIpumep 3K3aMeHANMOHHOIO OHJIeTa

SKBAMEHAHMOHHblffl BHUJIET Ne19
no gucuuruiiHe "Matematueckuii aHanus”, 1 kypc 1 cemectp

1. Onpeaenenue GyHKIHU OIHON H HECKOIBKHAX nepeMenHbx. O6macTs onpegenequs dyHkuuu. Crnocobsl 3a1aHust
(PYHKLMM: aHAIMTHUECKUH (ABHBIN, MapaMeTPUUeCKHH, HeABHBIH ), rpadruecKuii, TaOMHUHBIH.

2. Touka noxaneHoro 3xcTpemyma. ®opmyna KoHeuHbIX npupalleHHil Jlarpanka (Joka3aTensCcTBO).

3. MurerpupoeaHue NpoCcTeHIuX paljMoOHaILHEIX Apobeit. PaznoxeHue payuoHansHol gpobu Ha npocreiine (6e3
JoKazarenbCTea). IHTerpupoBaHHe palHoHanbHbIX gpobei.

2 cemecTp

1.

(e

WX bW

10.
11.

12

17

19.

20.

21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.

CkansspHoe nosie. IIoBepXHOCTH M IMHUU YPOBHSL.

[IponsBoaHass 1o HampaBieHMIO. [pagueHT CcKalsipHOro mojis, ero cpoiicTBa. CBs3b
IIPOM3BOHOM 10 HANPABJICHUIO U IPAUEHTA.

ITonsiTHE BEKTOpPHOTO MOJIs1. BEekTOpHbBIE TMHUM.

IToTok mons. JluBepreHuus, ee CBOMCTBaA.

®opmyna Octporpanckoro-I'aycca B BeKTopHOU opme.

Potop BekropHoro noss. Lupkynsuus, ee cBoiictBa. @opmysna Ctokca B BEKTOpHOI (opme.
Oneparop ["'ammibToHa. BekropHbie onepanuu 1 u 2 nopsiaka.

OcHOBHBIE KJIaCChl BEKTOPHBIX MOJIEH: COJIEHOMIAIbHOE, TOTEHIMAIBHOE, TAPMOHUYECKOE.
[Tonstue nuddepeHuInanbHOTO ypaBHEHUsT IniepBoro mnopsaka. OOmiee penieHue
T depeHInaIbHOr0 ypaBHEHHs IEPBOT0 MOpsKa.

3amaua Komm st muddepeHnmnaab-Horo ypaBHEHHs IEPBOTO MOPSIKA

[eomerpuueckuit  cmbicn  nudQepeHaTbHOIr0  ypaBHEHHMS  [EpPBOrO  MOpsKa.
JuddepenunanpHble ypaBHEHUS IEPBOTO MOPSAKA C pa3AeAIOIIMMUCS EPEMEHHBIMU.

. OnHoponnblie tuddepeHIanbHble YpaBHEHUS IEPBOTO MOPSIKA.
13.
14.
15.
16.

Jluneiinbie nuddhepeHmanpHpIe ypaBHEHUS TIEpBOTO Topsiika, popmyra bepHymm.
VYpaBHenue bepHymu u ero periexue.

JuddepenunanbHble ypaBHEHUs 2-T0 TOPsAKa, JOIYCKAOLIUE TOHUKEHNE OPSIKA.
Jluneitnble nuddepeHanbHble ypaBHEeHUs BbICIINX MOpaakoB. OOmue moHsTHs. 3ajaada
Komm.

. JIuneitHble onHOpOAHBIE TU(PepeHINaTbHbIE YPaBHEHHS U CBOUCTBA UX PEILICHUM.
18.

Jluneitnas HesaBucuMoOCTh (yHkumit. Omnpenenutens BpoHckoro. YcioBue JIHHEHHOM
HE3aBUCUMOCTH peIeHHH JTMHEHHOI0 OTHOPOIHOIO TU(GepeHIINaIbHOIO0 YpaBHEHHS.
Teopema 0 CTpyKType OOIIEro peuIeHHs JIMHEHHOTO OJHOPOMHOTO UG EpeHIIHATEHOTO
YPaBHEHHS.

Jluneiinple  omHOpomHBE  nudQepeHINaTbHble  YpaBHEHUS  C  MOCTOSHHBIMHU
ko3¢ puieHTaMu. XapakTepUCTHUECKOe YpaBHEHHUE.

Onpenenenue (PpyHIAMEHTATBHON CHCTEMBI PEIICHUH B 3aBHCUMOCTH OT THIA KOpHEH
XapaKTEPUCTUYECKOTO YPaBHEHUS.

Meton Bapuanuu (Jlarpanka) mpou3BOJILHBIX MOCTOSTHHBIX.

JluneiiHple  HeomHOpOAHblE  AuddepeHLManbHbIE  ypaBHEHHS C  MOCTOSHHBIMU
KO3 UIIEHTAMH CO CIIEIHATFHON PAaBON YaCThI0, METOA MOJ00pa YaCTHOTO PEIICHHS.
Cuctembl TUHEHHBIX IU(p(PEepeHINaTbHBIX YPaBHEHUH € MOCTOSIHHBIMU K03(duimenramu,
METO/bI UX PEUICHUM.

Onpenenenne uncnoBoro pana. OnpeneneHue 4aCTUYHON CyMMBI psizia.

Omnpenenenue cxoasuierocs yuciooro psaa. Kpurepuit Komu.

HeoOxonumplii mpu3HAK CXOAUMOCTH psijia. ['apMOHHUECKH, TeOMETPUUYECKUN PSII.
[Tpusnak cpaBHenus. [IpenenbHas popma npusHaka CpaBHEHUS.

[Tpuznak Jlanam6epa. Panukaneuseiii npusnak Komu. MaTerpanbhblil npusznak Komn.
ITonsATHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPEYOUIUXCS PAIOB.

Teopema JleliOHuLa. AGCOMIOTHAS U YCIOBHAs CXOAUMOCTh 3HAKOUEPEAYIOIIUXCS PSIJIOB.



32.

33.

34.
35.

36.

37.

@yHKIMOHANBHBIN psin. PaBHOMepHas cxonqumocts. Kpurepuii Beitepmrpacca. [loctpoenue
Ma>KOPHUPYIOILETO psAja.

Crenennoii psn. Teopema Abens. OOmacTh CXOAMMOCTH cTeneHHoOro psna. IlpaBuio
HAaxX0XKJICHHs pauyca CXOOUMOCTH.

Psin Teitnopa, Makinopena. Pa3nosxeHust OCHOBHBIX JIeMEHTAapHBIX (DyHKIMHA.

[IpuMeHeHHEe CTENEeHHBIX PSIOB K penieHuio aud@depeHInanbHbIX YpaBHEHHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

Tpuronomerpuueckuii psig @ypre. Haxoxnenue korpUIueHToB psijia ¢ MepuooM 21 U ¢
IIPOU3BOJIBHBIM IIEPUOIOM.

Teopema Jlupuxie.

[Ipumep 3K3aMeHalINOHHOTO OHJIeTa

1. late ompeneneHne MOTOKa BEKTOPHOTO TOJIsA, TOSCHUTH €ro (PU3NUEeCKUI CMBICI.
2. JIunerinas HezaBucumocTh pemenuii JIOAY, onpenenurens BpoHckoro.

3. HeoOxoaumplii IpU3HAK CXOAMMOCTH YHUCTIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.

11

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OYHKIIMOHATBHBIE PSJIBI

Teopembl 0 mpeAenbHOM Mepexofe (HEMPEPHIBHOCTH), IMOYWIEHHOM HWHTETPUPOBAHUHU U
muddepeHIMpoBaHUH (PyHKIIMOHAIBHBIX PSI0B

CreneHHble b

Pannyc cxogumoctu

®opmyna Komn - Anamapa

PaBHOMEpHasT CXOMUMOCTP M HENPEPBIBHOCTH CYMMBI CTENEHHOTO psijia, MOWICHHOE
UHTErpupoBaHue U 1udpdepeHIpoBaHme

JocraroyHoe ycioBHE Pa3IOKHUMOCTU (PYHKUUN B CTETECHHBIE DSJIbI, Pa3lOKEHHE B P
Telinopa 37eMEHTAPHBIX PYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QyHkimii B TpuroHomMeTpuueckuii pag Oypoe
KommuiexkcHast popma psga @ypbe, HaxXokaeHne KOdPPHUIIMEHTOB psaa
[IpenensHbiit iepexon ot psaga Pypwe k uaTerpary Oypne

. IIpeoGpazoBanne Oypbe 1151 TPOU3BOTHOM
12.
13.

Teopewmsl ['aycca u Ctokca B BeKTOpHOM popme.
FCOMCTpI/I‘-IeCKI/Ie N MCXaHHUYCCKHUC IMPUITOKCHHA KpI/IBOJ'II/IHeI\/'IHIﬂX U TOBEPXHOCTHBIX
WHTETPaJIoB.

Ckanspaele nois (mpeoOpa3oBaHKe, MHIyLIUPOBAHHOE HHBAPHUAHTHOCTBIO)
BexropHsble nosns (3akoH npeoOpa3oBaHus)

I'panueHT - BEKTOPHOE I0JIEe, TUBEPIEHIMS - CKAIAPHOE 10J1e [ €OMETpUYEeCKH CMBICT
Potop, npuMepsl BIUUCIIEHNS

KpuBonuHeiiHbIe U TOBEPXHOCTHBIE UHTETpasbl 11-ro pona

DuU3nYECKUN CMBICI JUBEPTEHLINU

DuU3NYECKUN CMBICT POTOpa

Tpu ycioBHsI NIOTEHIUATBHOCTH TOJIS

OproroHanbHble KPUBOJIIMHEHHBIE CUCTEMBI KOOPIUHAT

BeIpaxxeHus A rpaiieHTa, IMBEPreHIMH U JIAIJIaCuaHa B KPUBOJIMHEHHON OPTOTOHAIBHOM
CUCTEME KOOPIMHAT



IIpumeps! 3agannii Kk k3ameny 3a I cemecTp

3amaun u3 cObopHuka JemumoBuy B.II. COopHMK 3amau W yOpaXHEHUH IO
Maremarudeckomy ananm3y / B.IL. JlemumoBuu. — 14-e wzmg.,ucop. - M. : Uzn-Bo MI'Y,
1998. - 624 ¢

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-2589,
2589.1, 2593, 26-07-2609, 2619, 2620, 2623,2659-2662, 2664, 2666.1, 2667-2570, 2673,
2675, 2677, 2697,2698,2716, 2717, 2724, 2773Y0, 2745, 2746-2749, 2767-2769, 2774(a-B),
2775, 2792,2812-28-18, 2821-2823, 2831.2, 2833-2835, 2838-2844, 2849, 2851-2857,
2869-2871, 2874, 2879, 2882,2906-2909, 2911, 2912, 2921-2924,2936,2937,2941,2938

Ilpumep mecmoswvix 3a0anuii 01a NPOGEPKU CHOPMUPOCAHHOCHU KOMNEMEHUUN, YKA3ZAHHbIX
évluie 6 n.3:

1. Yka3arp 3Hau€HHE CMEIIAaHHON YaCTHOM MPOU3BOTHON BTOPOTO NOPsiIKA (QYHKIIUU
. 2
z=sine" -y
2
0z

a)66)}:2)/-cosex

2

0z =—cose ‘e 2y
O0x0y

822 =2 y- X, x
ooy y-cose’ e
0’z =2y—cose e
oxdy Y

2. Yka3arh 3Ha4eHHe IPOU3BOIHON PyHKIMH y=x"-In x
y'=2x-Inx+x
y'=2x-Inx+x
y'=2x+x-1nx
' 2lnx
y= +X
x
3. VkazaTh 3Hau€HUE HEONPEEICHHOTO HHTEerpaia f sin(3 x —5)dx
e cos(3x—5+C
e —cosl3x—5/+C
e —3cos(3x—5+C

. %1005(3x—5)+C

4. Yka3arb 3HaYCHUE OIPEACIICHHOTO UHTCIpaJIa
2

(e

0 d+x

o arctg?
o 1nl/4
o /8
o 1/8
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[IporpamMma coctaBieHa B coorBeTcTBUM ¢ TpeboBanusmu @PI'OC BO mno HampaBieHHIO
noarotoBku 11.03.04 DinexkTpoHUKa U HAHOAJIEKTPOHUKA.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapbl TeopeTndeckoit pusznku «15» mapra 2023 1.
[TpoTtokon Ne6

~7,
S/

W.o. 3aB. kadenpoit .—/——C.B. JloBuos

v

Hacmoswas npoecpamma, He Modcem Ovblmb 60cnpouzeedena HU 6 Kakol @opme Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kaghedpvl-pazpadbomuuxa npocpammol.



