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I. Hean u 3apa4u TUCHUIIJIAHBI

Jucrumiaa «MareMaTHdecKuid aHaJIn3» MMEET IeJIbI0 03HAKOMIJICHHE CTYJCHTOB C OCHOBHBIMHU
MOHATUSIMH U METOIAaMH MaTeMaTH4eCKOro aHaiN3a, CO3/JaHUE TEOPETUUYECKOM M MPAKTHYECKOU
0a3bl MOATOTOBKU 00Y4aeMBbIX K MX NMPOo(hecCHOHaTbHOMN e TeTbHOCTH.

ITpu 3TOM pelaroTcs Cleayonye 3a1adn:

¢ O3HAKOMJICHHC C OCHOBHBIMU TIIOHATUAMHU, OIPCACICHUAMU, TCOPEMaMHU, MCTOAaMHU U
IMPHUIIOKCHUAMU MaTEMAaTUYCCKOI'O aHAJIN3a;

® (O3HAKOMJICHHC C O6IJ_II/IMI/I HACSIMU CO3JaHHS MAaTeMaTHUYeCKUX MOJeIei u IMPUMCHCHUA UX
BKYII€ C MATCMAaTHYCCKUMHU METOAAMU JIs1 pCUHICHUA HpO(i)eCCI/IOHaJ'IBHBIX 3aJa4,

e (opMmHpOBaHHE MPAKTUYCCKUX HABBIKOB PEIICHUS MATEMAaTHYCCKUX M MPOPECCHOHATBHBIX
3a/1a4;

L4 (bOpMI/IpOBaHI/IC Y CTYAC€HTOB MPCACTABICHHUA O CBA3AX U B3aI/IMOI[eI7ICTBI/II/I CYHCCTBYIOIINUX
Pas3aciioB MaTCMAaTuKU U MAaTCMATUYICCKOI'0 aHalin3a B YaCTHOCTHU,

® Pa3BUTUC JIOTHUYCCKOTO MBIIIJICHUS, BOCIIMTAHUC MaTeMaTUICCKOM KYJIBbTYPBI U paClIMPCHUC
HAay4IHOI'O Kpyro3opa 06yqa}0mnxc;1.

oll. MecTo nucuuniimubl B cTpykrype OIIOII

B crpykrype OIIOII nucuuiuivHa BXOAUT B 00s3aTEIbHYIO YacTh MPOrPaMMbl U SBIISIETCS NEPBBIM
U OCHOBHBIM MAareMaTH4YeCKUM KypcoM HapsaAy C JuciuiuinHoi «JIuneiiHas anrebpa u
aHAJINTUYECKash reoMeTpusi». M3yueHue Kypca NpeAnonaraeT Hajlu4yue OCHOBHBIX 3HAaHUM U
YBEPEHHBIX HAaBBIKOB PEIICHHUS 3a/1a4 B paMKax IIKOJbHOM MporpaMMbl anredpsl U Havajl aHaJlu3a, a
TaK)Xe T€OMETPUH.

3HaHMS O MAaTeMaTHYECKOMY aHajau3y OyIyT HCHOJIb30BaHbl IPAKTHMUECKU BO BCEX Kypcax M
JTUCIUIUIMHAX, U3Y4aeMbIX B paMkax ydeOHoro ruiana HampasieHus 03.03.03 «Paanodusukan:
Monynu «Maremarukay, «@usuka», «MHpopmarnkay; aucuuiuHbl «Teopusi BEpOATHOCTH U
MaTeMaTH4ecKasi CTAaTUCTUKAY.

olIl. TpeOGoBaHusi K pe3yJbTaTaAM OCBOCHUS IMCUUILIMHBI (MOILYJIs1)

OHepequb IVNIAHUPYEMBIX PpeE3yJ/ibTaToB Oﬁy‘leHI/lﬂ nmo AUCHHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMH T0CTHKCHUSA KOMIIETEeHIIU I

Komnerenuust OIIK-1: CrocoOeH NpUMEHSATh E€CTECTBEHHOHAYUYHBIE M OOIIEHH)KEHEPHBIC
3HaHMS, METOJbl  MAaTEMaTH4eCKOro  aHalu3a W MOJECIHUPOBAaHMI,
TEOPETUYECKOTO u 9KCIIEPUMEHTAIILHOTO UCCIIETOBaHUS B
npodecCHOHATBLHOMN J1eATETbHOCTH

WHukaropsl OIIK 1.1 [Ipumensier  Ga3oBele  3HaHMd B  oOjactu  (DU3HKW,

MaTeMaTH4ECKOIr0 aHaJIn3a JUISL peleHus 3a1a4y

KOMITETEHIIUU

TEOPETUUECKOTO M DKCIEPUMEHTAIBHOTO HCCIIEIOBAHUN B
npodeccnoHaNbHOI eATEeNbHOCTH

OIIK 1.2 [Ipumensier  Ga3oBble 3HaHMS B OOJACTH  METOJIOB
MAaTeMaTUYECKOTO aHAJIN3a W MOJIEIUPOBAHUS Ul PELICHUS
MPUKIIATHBIX 3a/1a4 TPo(eccCuoHaIbHOM A TEIBHOCTH

OIIK 1.3 [IpoBoaut TEOPETUUECKUE u AKCIIEPUMEHTAIIbHbIE
HCCIIEeIOBaHMs B MPOPECCHOHATBHON ASITENTbHOCTH




eIV. ConepxaHnue H CTPYKTYpPa JMCIUIIHHBI

eO0beM IUCIUILIMHEI COCTaBIseT 18 3aueTHBIX eauHul, 648 uvacoB, B ToM uucie 348 dacoB
KOHTaKTHOH paboTBHI.
®3aHATUS TPOBOAATCA B OYHON (opMme OOydeHHsS] C MPUMEHEHHEM AUCTAHIMOHHOTO KOHTPOJIS
CaMOCTOSATENIbHON padoThl cTyneHToB uepe3 DMOC dakynpreTa. DIEKTPOHHON M JUCTAHITMOHHON
(dbopM 00ydeHHSI HE TIPEyCMATPHUBACTCS.
eHa npakTuyeckyro nmoaAroToBKy orBoautcs 162 yaca.
edopmMa MPOMEKYTOUHON aTTeCTallMU: IK3aAMEH.

4.1. Conep:xanue IMCHUILIHHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, C yKa3aHHeM BHJA0B y4eOHBIX
3aHATHI U OTBEJCHHOI'0 HA HUX KOJHYeCTBAa aKaJeMHUYeCKUX YacoB

Ne
n/n

Pazg
el
IIHC
LI
JIMH
BI/TE
MBI

C

T H oo 2o

Be U3
er HUX
0 | mpakT
ya | M4ecK
co as
B | Imoaro
TOBKa
obyua
J30)11150.€
co

Bunasl yueOHOMH paboTHI,
BKJTIOUAsl CAMOCTOSTEIHHYIO padoTy 00ydarommuxcs ,
MPaKTUYECKYIO TIOATOTOBKY U TPYIOEMKOCTb
(B Hacax)

KonraxtHas paboTa npenongapareis ¢

00YyJarOITUMHUCS

Camocrosren
bHas

Jlexuuu

CeMuHapckue
/MpaKTHYECKUE
/mabopaTtopHble

3aHATHS

Koncynpranuun

pabora

DopMbl
TEKYIETO
KOHTPOJIS

yCIIeBaeMOCTH;
®opma
HPOMEKYTOUHO
W aTTecTauuu
(no
cemecmpam)

252 68

50

68

97

[IpakTrueck
o€ 3aJaHue,
OTpoc;
JK3aMeHallx
OHHEIC
OMJIETHI

252 160

40

60

116

[IpakTrueck
o€ 3a/1aHue,
OTIpoC;
dK3aMeHallu
OHHBIE
OMIeTHI

144 |32

34

34

31

[IpakTnueck
o€ 3a/1aHue,
OTIpoC;
dK3aMeHallu
OHHBIE
OMIeTHI

4.2 Ilnan BHeay}]P[TopHOﬁ CaAMOCTOATEIbHOM paﬁoTbI oﬁyqalomnxca mo JuCHMIIJIMHEe

Cemectp

HazBanue
pasnena,
TEMBI

CamocrosTenbHas paboTa 00yyaromuxcs

Bun
CaMOCTOSTEI
BHOM
paboThI

Cpoku
BBITTOJIHEHUS

TpynoeMkcT
b (4ac.)

O1eHOYHOE
CPEICTBO

VYuebHo-
METOIUYECK
oe
obOecIeueHu
e
CaMOCTOSATEI
bHOU
paboThI




Tema 1-6 Pemenue
3aj1a4
oOMaIlHen

paboThI

ITocne
MPOMIEHHBIX
TEM

97

JemoHcTpary
HS TOTOBBIX
peleHuit

1-3 Pemtenne

3aaa4d

ITocne
MPOMICHHBIX
TEM

116

JemoHcTpary
HsI TOTOBBIX
peleHuit

Hcrounuku u3
OCHOBHOH U
JIOTIOJTHUTENBH
OH IUTEpaTypbl
10 TemMe
MIPaKTUYECKUX
3aHATHUH;

Oo6pa3oBarenbH

oOMaIlHen

paboThI

BI€ PECYpCHI,

Pentenue
3aJa4
JOMaIlHen

paboThI

JIOTUHY U

Ilocne 31
MPOMICHHBIX
TEM

JemoHcTpary
HsI TOTOBBIX
peleHuit

HapoJo,

biM Hayunoi
OubIMOTEKOI
ury.

4.3. Conep:kanue yueOHOro MaTepuaJa

Ne

Tema

Kparkoe conep:kanue

1 cemecTp

Bsenenune B
MaTreMaTH4eCcKui
aHaau3

MmuoxecTtBa. OTtoOpaxenust MHOxkecTB. DyHKunu. OCHOBHBIE
JlieMEHTapHble  (QYHKIHMH, WX CBOWCTBA U  TpaduKu.
[TocnenoBarenbHOCTH U TIpeaeibl. HempephIBHOCTh M pa3phIBBI
¢byuknun. beckoHedHo Manble, OECKOHEUHO Oosbliue |
SKBHBAJICHTHBIC (DYHKIIHH.

Juddepenunanbaoe
MCUHUCIICHHUE

[IpousBoaHasi, €€ reoMeTpuyecKuil U (PUINYECKUN CMBICIL.
Huddepennnan pynxmun. [IpaBuia HaxoxIeHUS TPOU3BOAHOM
Hu nuddepeHnuana. Tabnuia MIPOU3BOJIHBIX u
muddepenunanos. [IpousBoausie u quddepeHranbl BHICIINX
nopsakoB. Teopema o cpegneM. IIpasuio Jlonuranda. Ycinosus
MOHOTOHHOCTH (yHKIHH. HeoOXxomumble W JOCTATOYHBIE
ycnoBusi skcTpemyma (yHkiuu. Hambonbiee U HanMeHbIllee
3HaueHus (QyHKIMM Ha 3aJaHHOM oTpes3ke. lccnemoBanue
BBINYKJIOCTH  GyHKuMH. Touku meperuda. ACUMITOTHL
[Toctpoenue rpadpuka ¢pyukiuu. @opmyna Telnopa.

Juddepenunanbaoe
MCUHUCIICHHUE

(bYHKIUI HECKOIBKUX
NIepPEMEHHBIX

YacTHble TPOU3BO/IHbIC, YPABHEHHs KacaTeIbHOM MIIOCKOCTH U
Hopmanu. uddepennuan, ero CBi3b C  YaCTHBIMU
npou3BoAHBIMU. [Ipou3BogHas 1O HampaBlieHUIo. [paaueHt.
DKCTpeMyM (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

WNHuTerpanbHoe
VCYHCIICHHE

CpoiicTBa nepBooOpa3HbIX M Tabmuma UHTErpanoB. OCHOBHBIE
MIPUEMBI WHTErPUPOBAHUS. Merton HEONpeIeIEHHBIX
KO3()(UIIMEHTOB,  WHTETPUPOBAHHE  HPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BbIpaKeHUU. [loHsATHE oOmpeneneHHoro
HMHTETpaa. ®opmyna Herotona-JleitOnuma. 3ameHa
IIEPEMEHHON M MHTErPUPOBAHUE IO YACTSIM B ONPEAECICHHOM
uHTerpase. l'eoMerpuyeckue MNPUIIOKEHUS — OIPENEICHHBIX
nuHTerpanoB. HecoOCTBEHHbIE HHTETPAIIBIL.

Kparuble nHTErpabl

Ilonstue o KpaTHbIX HWHTETpajiax. ﬂBOfIHBIG HUHTErpaJibl U HUX

J0-CTYIIHBIC 110

TIIPpEAOCTABISIEM




BBIUHCJIICHUE. 3aMeHa IICPEMEHHBIX B [BOMHOM HWHTETpae.
JIBOIHBIE MHTErpalbl B MOJIAPHBIX KoopAauHarax. [Ipunoskenus
JIBOMHBIX MHTETpajioB. TpOHHOW UHTETPaJl U €r0 BHIUUCIICHUE.
[Ipunoxenus TPOMHBIX UHTETPAJIOB.

KpuBonunenineie u

KpuBonuHelinelii unTerpain | posna 1 ero BbIYUCICHUE.
KpuBonuueiinbiii unTerpan Il poma w ero BbIYUCIICHHE.
[Ipunoxenuss KpUBOJMHEHHBIX UHTErpanoB. [IoBepXHOCTHBIN

MMOBEPXHOCTHBIE <
HHTOr DAL unterpan | poga u ero Beruucienue. [loBepxHOCTHBII HHTETpa
p Il pona u ero BeluuciieHue. [IpuioxeHusT NOBEPXHOCTHBIX
WHTErpajoB.
2 cemecTp
CkansipHble ¥ BeKTOpHBIE T0JIs. [IoBepXHOCTH M JTMHUU YPOBHS
CKaJISIpHOTO TOJIsE. BEeKTOpHBbIE JIMHUM BEKTOPHOTO  IOJIS.
Onementsl  teopuu | Juddepenunanpupie onepanuyu Haja MOISMH: MPOU3BOAHAS IO
noJst HaIpaBJICHUIO W TPAAUEHT CKAJSIPHOTO ToJsi; JMBepreHuus u
potop BekropHoro nois. [Totok mons. Hupkymsiiust. Oneparop
['amunbsrona. OCHOBHBIE KJIaCChl TOJIEH
Huddepenunansupie ypaBHeHUs 1-ro mnopsiaka. JluHeliHbie
nuddepeHraibHble YpaBHEHUS BBICIIUX MOPSAIKOB. JIMHEHbIE
onHopoaHble muddepeHInanbHble YpaBHEHUS N-TO MOpSAIKa C
OOBIKHOBEHHBIE N
MOCTOSTHHBIMEH  KOd(unmenTamu. JIMHEWHBIE HEOTHOPOIHBIC
nuddepeHnraIbHbIC
muddepeHnanbHble ypaBHEHUs N-TO TMOPsSAKa ¢ MOCTOSHHBIMU
ypaBHEHUS

ko3 dUIIeHTaMU. Cucrema  JUHEHHBIX OJTHOPOJIHBIX
muddepeHIManbHBIX YPaBHEHUN 1-TO MOpsIIKa C TOCTOSHHBIMU
ko3¢ duULIeHTaMI

Teopus psnoB

Yucnoseie psaasl. HeoOxomumoe — yclioBHE — CXOAMMOCTH.
Kpurepnii Komm. JlocTaTouHble NpPU3HAKU — CXOAMMOCTH
3HAKOMOCTOSIHHBIX psAnoB. lpusnak JleiiOnuna. CreneHHble
pansl. Pammyc cxomumoctu. Paner Teisopa u MaknopeHa.
[IpuOnkeHHbIE BBIYMCIEHUS C TOMOILIBIO pAIoB. PemieHue
mupdepeHIMaIbHbIX  YpaBHEHHUH € TNOMOIIBIO  PSOB.
Tpuronomerpuueckuii psa @ypse. Teopema Jupuxie.

3 cemecTp

Teopus psnoB

DYHKUMOHAJIBbHBIE psaabl: TeopeMbl
MIOWIEHHOM  HWHTETPUPOBAHMM U
(YHKIIMOHATIBHBIX PSAIOB.

Crenennble psabl: Paguyc cxomumoctu. ®@opmyna Komm -
Anmamapa. Pasnoxenne B psang  Teisiopa 3rIeMEHTapHBIX
¢byHKLUMH, 00nacTs cxonumocTu. [IpunoxeHus psioB.

Pan__w__ wuterpan _ @ypwe: Paznoxkenune QyHkumii B
TpuroHometpudeckuii psag dypre. Kommnekcnas ¢opma psna
Oypre, HaxoxkzaeHue KodpouuueHToB psna. IlpenenbHbI
nepexof ot psana dypse k unrerpany dypre. [IpeobpazoBanue
@ypbe U1 IPOU3BOJHOM.

0 HEMpPEpbIBHOCTH,
T depeHIMPOBaHUM

Huddepenunpoanu
€  CKALIPHBIX W
BEKTOPHBIX ITOJIEN

Ckamspuple  monst  (mpeoOpa3oBaHHe,  MHIYLUPOBAHHOE
WHBApUAHTHOCTHIO). BekTopHbIe mosist (3aKOH MpeoOpa3oBaHMs).
Omneparop Habna. ['pagueHT — BEKTOPHOE M0JIE, JUBEPTEHIHS —
ckaimsipHoe noise. I'eomerpmueckuit cmeici. Portop. Ilpumepst




BBIYHCIICHHUA.

NurterpupoBanne
CKaJIIPHBIX
BEKTOPHBIX IOJIEH

YyCJ10BUsA INOTCHINAJIbHOCTHU

I10JI4.

KpHBOHHHefIHBIe CUCTEMBI  KOOpJAWUHAT.
rpagucHTa, AUBCPICHIMU MW JiallllaChaHa B KpHBOHHHCﬁHOﬁ
OpTOFOHaHBHOﬁ CUCTEME KOOpAUHAT.

Teopemsbl ['aycca u Ctokca B BeKTOpHOU 3anucu. Ouznueckuit
cMbIC]T auBepreHuud. @Ousmyeckuii CcMmbICa  poOTOpA.

Tpu
OpToroHanbHbie
Bripaxkenuss s

4.3.1. IlepeyeHb CEMUHAPCKHUX, NPAKTHYECKHUX 3aHATHI 1 J1a00pPaTOPHBIX padoT

No

No paznena u
TEMBI
JTUCIUTUTHHBI

HaumeHoBaHue cCeMHHAPOB,
MIPaKTUIECKHUX U JIA0OPATOPHBIX paboT

Tpynoem
KOCTh
(uacer)

OreHouH
ple
CpencTBa

dopmupy
€MBIe
KOMITETEH
g0t

1 cemecTp

Bsenenue B
MaTeMaTu4eCKHa
W aHaiIn3

MHoxecTBa. OTtob0paxeHus
MHO)kecTB.  DyHkiuu. OCHOBHbBIE
SIIEMEHTapHbBIC (PYHKIIMH, UX CBOWCTBA
u rpaduku. IlocnenoBarenbHOCTH U
npenensl. HempepbsIBHOCTD U pa3phiBbl
GyHKIUH. beckoneuno Mavible,
OEeCKOHEUHO Ooblne u
9KBUBAJICHTHBIC (PYHKIMH.

10

Kontpon
bHas
pabora

OIIK-1

Hudbdepentnan
bHOE
WCYHCIICHUE

IIpousBonHas, €€ reoOMETpUYECKU H
busnveckuii cmbica. duddepenunan
¢ynkuuu.  [IpaBunma — HaxoXXaeHUs
npou3BomHOH W auddepenHmuana.
Tabnuia MIPOU3BOIHBIX u
muddepenumanos. IlpousBogHbsle u
JuddepeHranbl BBICIIMX HOPSIKOB.
Teopema o cpennem. IlpaBuno
Jlonurana.  YcioBUS MOHOTOHHOCTH
GyHKIMH. HeoOxonumbie u
JIOCTAaTOYHbIE YCJIOBUS OSKCTpEMyMa
GyHKIMH. Haubonbmee 51
HalMEHblIee 3HayeHUs (QYHKIUU Ha
3aJaHHOM OTpe3ke. MccrmemoBanue
BBINTYKJIOCTH byHKLIUH. Touku
neperuda. Acumntotsl. [locTpoenue
rpaduxa byHKIMH. dopmyna
Teinopa.

10

KonTtpon
bHas
pabora

OIIK-1

Huddepennnan
BHOE
UCUHUCIICHHE
byHKIINN
HECKOJIBKHX
MIEPEMEHHBIX

YacTHble NPOU3BOJHBIC, YpPaBHEHHUS
KacareJabHOM IUIOCKOCTH W HOPMAJIH.
Huddepennnan, ero CcBiI3b ¢
YaCTHBIMHU MIPOM3BOHBIMH.
[Ipou3BogHass MO  HAaIpPaBJICHHUIO.
I'paguent. DOkcTpeMyM  QyHKUIUU
HECKOJIBKHMX TePEMEHHBIX.

14

Kontpon
bHas
pabora

OIIK-1

NHterpanbHOe
HCYHCIICHHE

CaoiicTBa nepBooOpa3HbIX U Tabiua
uHTerpaigoB.  OCHOBHBIE  NPUEMBI

14

Kontpon
bHast

OIlK-1




WHTETPUPOBAHMUSL. Meron
HEOMpeaenEHHbIX KO PHUIMEHTOB,
UHTETPUPOBAHUE HUPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUI.
[ToHsATHE OIpEnesIeHHOr0 HMHTErpana.
dopmyna Herotona-JleitGuuma.
3ameHa NepeMEeHHOM u
UHTETPUPOBAaHHE IO  YacTsiM B
OIpeIeIIEHHOM UHTErpase.
I'eomerpuyeckue IIPUIIOKECHUS
OIpeIeIEHHBIX UHTErpajoB.
HecobOcTBeHHbIE HHTETPAIIBL.

pabora

Kparnsie
UHTETpaJIbl

[TonssTve O KpaTHBIX MHTErpajiax.
JIBoitHBIE HMHTETPaIIbI u 150.¢
BBIUMCJICHHE. 3aMEHA IIEPEMEHHBIX B
JBOMHOM HHTETrpale. JIBOMHEIE
MHTETPaJIbl B MOJISIPHBIX KOOPAWHATAX.
IIpunoxeHuss IOBOMHBIX MHTETPAJIOB.
TpoitHou WHTErpai u €ro
BBIYHCIICHHE.

[TpunoskeHus TpOMHBIX MHTEIPAJIOB.

12

Kontpon
bHas
pabora

OIIK-1

KpuBonunennbl
e u
MTOBEPXHOCTHBIE
WHTETPaJIbl

KpuBonuneitnsiii unrerpan | poga u
€ro BBIYMCIICHUE.

Kpusonuneinelii unterpan Il poga u
ero BBIUNCIICHHE. [Ipunoxxenus
KPUBOJIMHENHBIX HMHTETPAJIOB.
[ToBepxHOCTHBINM uHTerpan | poma u
ero BbluKciIeHHE. [loBEpXHOCTHBIN
unterpain |l poga u ero BelUMCICHME.
[TpunoxxeHus MOBEPXHOCTHBIX
WUHTETPAJIOB.

KonTtpon
bHas
pabora

OIIK-1

2 cemecTp

DJIeMEHTBI
TEOPHUH OIS

CkansipHple ¥ BEKTOpHBIE  MOJIS.
[loBepxHOCTM M  JIMHUM  YpOBHA
CKaJIsipHOrO moisl. BexkTopHble NMHUK
BEKTOPHOTO OJIS.
JuddepeHunansHple onepanuu  Haj
MOJISIMU: IIPOU3BOJIHAS 1o
HaMpPaBJICHUIO U TPAJUEHT CKAJIIPHOTO
nonst;  JluBepreHuMss M poTOp
BeKTOpHOro mnoiusa. [loTtox  moss.
[Mupxynauusa. Oneparop I'amunbroHa.
OcHOBHBIE KJIaCCHI OJNEN

12

Kontpon
bHas
pabora

OIlK-1

OOBLIKHOBEHHBIE
middepennnan
bHBIE
ypaBHEHUS

Huddepennunanbuple ypaBHEeHHs 1-TO
MOPSIKA. JIuneiinpie
g depeHraIbHbIe yYpaBHEHUs
BBICILIAX MIOPSKOB. JInnelinble
OJTHOPOIHBIE muddepeHIanbHbIe
ypaBHEHHS n-ro nopsigka ¢
MIOCTOSIHHBIMH KO3 UIIEHTaMH.

24

Kontpon
bHas
pabora

OIIK-1




JInnennsie HEOAHOPOIHBIE
muddepeHnraIbHbpe ypaBHEHHS N-TO
nopsaKa C MOCTOSTHHBIMHU
KO3 UITEHTAMH. Cucrema
JMHEHHBIX OJTHOPOJIHBIX
muddepeHInaIbHbIX ypaBHEeHUH 1-r0
nopsaKa C HOCTOSTHHBIMU
KO3 GUIIEeHTaMH

Teopust psioB

YucnoBble PAIBL. HeobOxonumoe
ycioBue  cxogumocTtH.  Kpurepuii
Komm. Jocrarounsie MpU3HAKU
CXOJIUMOCTH 3HAKOIIOCTOSHHBIX
PAIIOB. [Ipusnak JletiOHu1IA.
CrereHHEIC PAIBL. Panuyc
cxoguMoctu.  Paaer  Teimopa wu
Makiopena. [Tpubnmxenusie
BBIYMCJICHUS C TIOMOIIBIO  PSIIOB.
Pemenue mddepeHnnanbHbIX
YpPaBHEHUH C  IOMOILIBIO  PSIOB.
Tpuronomerpuueckuii  psg  Dypee.
Teopema Jlupuxie.

24

Kontpon
bHas
pabora

OIIK-1

3 cemecTp

Teopus psinos

DyHKIMOHANbHBIE psabl: Teopemsl 0O
HEIPEPBHIBHOCTH, [IOYWIEHHOM
WUHTETPUPOBAaHUU "
Qg depeHIMPOBaHUH
(YHKIIMOHAIBHBIX PSAJIOB.

CreneHHble PSABL: Pamuyc
cxomumoctd.  ®Popmyna Komm -
Anamapa. Paznoxenue B psja Teitnopa
SNIEMEHTApHbIX  (QyHKIMHA, 001acTh
cxogumoctu. [TpunoxxeHus psaos.

Pan m wnrerpan @ypee: PasnoxeHue
(GyHKIMI B TPUTOHOMETPUYECKUI psif
®ypoe. KomrmuiekcHass ¢opma psna
®dypbe, HaAXOKAECHUE KOAIPPUIUEHTOB
psana. IlpenenpHbIil nepexon OT psaa
®yppe Kk  wuHTEerpany  Dypse.
[TpeoOpazoBanue dypne TUTS
IIPOU3BOTHOM.

12

Kontpon
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pabora

OIIK-1

Huddepenunpo
BaHHE
CKaISIPHBIX |
BEKTOPHBIX
roJjeun

Cxkansipable miosist  (mpeoOpas3oBaHue,
UHyLIUPOBAaHHOE UHBAPUAHTHOCTHIO).
Bekropublie oISt (3aKoH
npeoOpaszoBanusi). Omneparop HaOna.
I'panueHT —  BEKTOpHOE  TMOJE,
JUBEPreHIUsl — CKaJsIpHOE TOJeE.
I'eomerpuuecknii  cmbica.  Porop.
[Tpumeps! BEIYHMCIEHUS.

12

Kontpon
bHas
pabora

OIlK-1

NHTterpuposann
€ CKaJSIPHBIX H

Teopembr T'aycca u Crokca B
BEKTOpHOW  3amucu.  Duznueckuit

10

Kontpon
bHast

OIlK-1




BEKTOPHBIX
noJieu

CMBICJI JUBCPICHIHH.

CMBICT  pOTOpA.
NOTEHIIMATBHOCTH
OpToroHanbHbIe

IPaJIUCHTA,
JarulacuaHa B

Tpu

duznueckuit
YCIOBUS
TOJIAL.
KPUBOJIMHENHBIE
CHUCTEMbI KOOpAMHAT. BelpaxkeHus s
JIMBEPTEeHIIUU
KPUBOJIMHEIHOMN
OpPTOTOHAJIBHOW CUCTEME KOOPAMUHAT.

u

pabora

4.3.2 TlepevyeHb TeM (BONPOCOB), BBIHOCMMbIX HA CAMOCTOSITEIbHOE H3yYeHHEe CTYIeHTAMHU B
paMKax caMoCTOSITeIbHOM padoThI

Ne

Tema

Bung camocrositenn-
HOI pabOTHI

3aganue

Pexomennyemast
JUTEpATypa

KonnuectBo
qacoB

11

Bsenenue

B

MaTreMaTH4eCKUN

aHajn3

Homarssst pabota

Pemenue
3ajad4,
aHaJIOTUYHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUIX.

1.2

Hubdepennnans
HOE€ UCUHUCIICHHE

JlomamHss pabora

Pemenue
3aj1ad,
aHAJIOTHYHBIX
TEM, YTO
ObLIH Ha
MPaKTUYECKU
X 3aHATHAX.

1.3

Huddepenunans
HOE HCYHCIICHUE

byHKIINN
HECKOJIBKUX
MIEPEMEHHBIX

JHomarnrssst paboTa

Pemenmue
3a7a4,
aHaAJIOTHYHBIX
TEM, 49TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUIX.

14

HNHurerpansHoe
HCYHCIICHHE

Jomamissist pabota

Pemenue
3aja4,
aHaAJOTHUYHBIX
TEeM, qTO
ObLIH Ha
MIPAKTHYCCKH
X 3aHATHAX.

1.5

Kparnsie
HMHTErPAJIbI

JomarHss pabota

Pemenue
3aj1a4,
aHAJIOTHYHBIX
TEM, YTO
ObLIH Ha
MPaKTUYECKU
X 3aHATHUIX.

1.6

KpuBonnHelineie

n

TTOBCPXHOCTHBIC

Jomamissist pabota

Pemienune
3aj1ad,
AHAJIOTUYHBIX

HcTounnku u3
OCHOBHOH u
JTIOTIOJTHUTEIIHFHOM
JUTEPATypbl 1O
TeMe
MPAKTUYECKHUX
3aHATHH.
OO6pazoBarenbHbIE
pecypchbl,
JOCTYIIHbIE (0]
JIOTUHY U
MapoJIto,
MPEI0CTABIISIEMbI
M Hayunoit
OHOJIMOTEKON

15

15

15

15

15

21




45

30

30

11

MHTETpabl TEM, 4TO
ObLIN Ha
MPAKTHYECKH
X 3QHITHSIX.
2.1 |DmeMeHThI Jomamusis padora  |[Pemenue
TEOPHUH OIS 3ajad,
AQHAJIOTMYHBIX
TEM, 91O
ObLTH Ha
MPAKTHYECKH
X 3aHSATHUSX.
2.2 |O0bikHOBeHHBIE |[lomamnHsis pabota  |Pemienue
muddepeHnmranb 3aja4,
HbIC YPaBHCHHUS AHAJIOTHYHBIX
TEM, 4TO
ObLITH Ha
MPAKTHYECKH
X 3aHATHUSX.
2.3 |Teopus psaaos Jlomamusis pabora  |[Pemenue
3ajad,
AQHAJOTMYHBIX
TEM, 91O
ObUTH Ha
MIPAKTHYCCKH
X 3aHATHSIX.
3.1 |DynknumonaneH |JlomamHss pabora  |Penienue
ble psabl, 3ajad,
CreneHHbIe AHAJIOTHYHBIX
pagel, Pan u TEeM, 4TO
nnrerpain Pypee, ObLIH Ha
MPAKTHYECKH
X 3aHATHUSX.
3.2 |duddepenunpon [omamnsas pabora |Pemenune
aHue 3ajad,
CKasUIPHBIX U AQHAJOTHYHBIX
BEKTOPHBIX TEM, 91O
noJsieu ObLTH Ha
MIPAKTHYCCKH
X 3aHATHSIX.
3.3 |HuTterpupoBanmue |[lomamuss padbora |Penienue
CKasUIPHBIX U 3ajad,
BEKTOPHBIX AHAJIOTHYHBIX
noaeu TEM, qTOo
OBLTH Ha
MPAKTHYECKH
X 3aHATHUSAX.

10

10

4.4. MeToauyeckne yKa3aHHUs 110 OPraHU3ALMH CAMOCTOSITEIbHON Pad0oThI CTY1eHTOB

I[JBI 3aKpCIUICHUA Mar€purajida, paCCMOTPCHHOI'O0 Ha JICKIUAX U NPAKTUUCCKUX 3aHATUAX, CTYACHTaAaM

IpelaraloTcs 3aJadyd M0 U3ydyaeMbIM pas3feinaM M Trpa@uK UX BbIIOJIHEHHUS.

Oreuka

CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB MMPOBOAUTCA B BUAC MMPOBCPKU JIOMaIlIHen paGOTBI N YCTHOI'O



3a4ucTa.

4.5. [IlpumepHasi TeMaTHKA KyPCOBBIX padoT
Hamnmcanue KypcoBbIX pabOT WM IMPOEKTOB HE MPETyCMOTPEHa YueOHBIM I1JIAHOM.

oV. YueOHO-MeTOAUYeCKOE U HHPOPMAIIHOHHOE O0ecIiedeHre TN CIUTIITUHbI

ea) OCHOBHAsI JIUTepaTypa

e . ®uxrenromnsly, [.M. Kypc auddepennmanbHoro u uHTerpasibHoro ucunciaenus [ Teker] : yue0. mis
cTyn. pu3. 1 MexaHWKO-MaTeMaTHd. creil. By3oB: B 3 1./ I. M. ®uxrenronsil. - 8-¢ u3a. - M. :
®usmataurt, 2006 - . - 22 cM.

oT.1. - 679 c. : rpad. - And. ykas.: ¢. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2. @uxtenronbil, ['M. OcHoBBI MaTeMaTHuecKoro aHanu3a. B 2-x TT. Tom 1 [DnexkTpoHHsIi pecypel]:
yueOHHUK. — DnekTpoH. aaH. — CII6.: Jlaub, 2015. — 441 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanuueHHbI#H JOCTYII.
3. barbirun, B. B. COopHUK 32124 TI0 3JIE€KTPOAMHAMHKE U CTICUATLHON TEOPUH OTHOCHTEIBHOCTH
[Tekcr] : yue6. mocodue / B. B. Barbirun, W. H. Tonteiru. - 4-¢ u3n., nepepad. - CII6. ; M. ;
Kpacuonap : Jlaus, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

*0) TOMOJTHUTEIbHAS JIUTEepaTypa

ol. lemunosuu b.I1. COopHUK 3a1a4 M yHnpaxHeHHI 110 MaTeMarndeckomy aHanusy / B.I1. lemunoBud.
— 14-¢ w3a.,ucnp. - M. : Mzn-Bo MI'Y, 1998. - 624 c. (51)

o2. Tep-Kpuxopos A.M. Kypc matematnueckoro ananusza / A.M. Tep-Kpuxopos, M.1. 11laGyxun. — M.
®dusmatiurt, 1988.

3. OcHoBbI MaTemMaTuyeckoro ananusa [Tekct]: yueo.mis crya.pus.cren.n
cuetl."[Ipuxi.marematrka":B 2-x 4. / B.A.Wneun, O.I'.I1o3Hsk. - M. : ®uszmatimutr. Y.1. - 2001. - 648 c.
(9)

e4. OcHOBBI MaTeMaTHuecKoro aHaimza [Tekcr]: yueb.uis cTya.¢us.cuen.n
cnerl."[Ipuxi.marematrka":B 2-x 4. / B.A.Wneun, D.I.I1o3Hsk. - M. : ®uzmatimur. Y.2. - 2001. - 464 c.
9)

5. Pymun, V. OcHOBBI MaTeMaTnieckoro ananusa [Tekct] : yuebHoe mocodue / V. Pynun; Ilep. ¢ anr.
B.I1. XaBuHa. - 3-¢ u3n., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-0443-3 (11)
6. V. Pynun OcHOBbI MaTemMaTuyeckoro ananusa. M.: Mup, 2002, 2004. (11)

o7. Unwun B.A. Maremarnueckuii ananus / B.A. Uneun, B.A. CagoBununii, bin.X. Cengos. — 1979. -
720 c.

8. bepmant, A.®. Kparkuii Kypc MaTeMaTH4eCKOro aHaiau3a [ DIeKTpOHHBIH pecypc] : yueOHoe
nocobue / A.®. bepmant, U.I. ApamanoBuu. — Dnextpon. nan. — CII6. : Jlans, 2010. — 736 c. —
Pexwum moctyna: http://e.lanbook.com/books/element.php?pll_1d=2660 — 3ar. ¢ skpaHa.

9. Kaprames, A.Il. Maremarnueckuii ananu3 [DIeKTpOHHBIN pecypce] : yuebHoe nmocodue / A.IL.
Kaprames, b.JI. PoxxnectBernckuit. — OnektpoH. nan. — CII0. : Jlanp, 2007. — 448 ¢. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_id=178.

¢10. Bynak, 5.M. Kparusie unterpanst u psabl [ Tekct]: yueO.mms ctyn.¢us.u ¢pu3s.-mar.ax.yH-ToB /
Bb.M. Bynak, C.B. ®omuH. - 3-¢ u3a. - M.: ®usmariur, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8
31)

0) mepuoauvecKue U3IaHUsA

- HCT


http://e.lanbook.com/books/element.php?pl1_id=65055
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=Батыгин%2C%20Владимир%20Владимирович
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=Рудин%2C%20Уолтер
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=Будак%2C%20Борис%20Михайлович

B) CIIUCOK aBTOPCKUX METOAUYECKHX Pa3padoToOK
- HET

F) 0a3bl AAHHBbIX, mu])opMaunomlo-cnpaBquHe H MMOUCKOBbIC CUCTEMbI

http://library.isu.ru/ - Hayunas 6ubmmoreka UT'Y;

O0pa3oBarenbHbIC PeCypChl, JOCTYITHBIC TI0 JIOTHHY U IAPOJII0, peaocTaBisieMbiM Hay4uHoit
oubmmorexon UI'Y:

o https://isu.bibliotech.ru/ - 943 «bubaunoTex»;

o http://e.lanbook.com - OBC «M3narensctBo «Jlanby;

o http://rucont.ru - OBC «PykoHT» - MeXoTpacjeBas HaydHas OMOIMOTEKa,
comeprkamias onu(ppOBaHHBIC KHUTH, MEPHOTMYCCKUAC H3IAHUS M OTICIBbHBIC CTAThbU IO BCEM
OTpACIIsIM 3HAHU, a TAKKe ayIro-, BUICO-, MyIbTHMeIHa COPT ¥ MHOTOE JAPYroe;

o http://ibooks.ru/ - 3bC «AiiOyKc»- HHTEPHET pECYPChl B CBOOOTHOM JIOCTYIIE.

*VI. MarepuajibHO-TeXHHUYECKOE O0eceyeHne AU CIUIIIUHbI

Jlns ipoBeneHus 3aHATHI JIEKIIMOHHOTO THIA B KaY€CTBE JEMOHCTPAIMOHHOTO 00OPYIOBAHUS
UCIIONIB3YETCS MeJoBas J0CKa, IpOeKTop, HOyTOyk. HammsinHocTh obecrnieuyuBaeTcsi IMmyTeM
M300paxeHHusl cxeMm, auarpamMm ©u QopMmyn ¢ mnoMolibio Mena. lcmonb3oBaHue 1oOanbHON
KOMIIBIOTEPHOM CETH TMO3BOJSET 00ECHeUnuTh JOCTYNHOCTh VHTEpHET-pecypcoB M peaan3oBaTh
camocTosTeNbHYI0 paboTy cryneHTtoB. Ha (¢akynprere wumeercs KOMIBIOTEPU3UpPOBAHHAS
ayauTOpHsl, TPEeIHA3HAYCHHAS JII CaMOCTOSITEIIBHONW pPAa0OTHI, ¢ HEOTPAHWMYEHHBIM JOCTYIIOM B
HuTepHer.

Marepuanbl: y4eOHO-METOMUYCCKHE IMOCOOWS, KOHTPOJIBHBIC 3aJaHusl JUIsl ayTuTOPHOU |
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

*VIIL. O6pa3oBaresibHbIe TEXHOJIOTUU

3ajaud W3JIOKEHUS W HW3YYEHHs JUCUUIUIMHBI pEaju3yloTcsl B cileayrommx (opmax
JEeATEIbHOCTH:

4 JIeKUMY, HaleJeHHble Ha IOJyyeHUe HeoOXoauMod uHpopMmaluu, U ee
HCIIOJIb30BaHUE MPU PELICHUH NTPAKTHUECKUX 3a/1a4;
4 MpaKTUYECKHE 3aHATHS, HalpaBlICHHbIE Ha AaKTUBU3ALMIO I103HABaTENIbHOMN

JESTETBbHOCTH CTYIECHTOB M MPUOOPETCHUS UMHU HaBBIKOB PEIICHUS MPAKTHUYESCKUX M MPOOIEMHBIX
3a1a4;

L 4 KOHCYJIBTALlUN — €KEHEENIBHO AJIS BCEX KEJIAIOIUX CTYIECHTOB;

4 caMoCTOsITeNIbHAsl BHEAyUTOpHas paboTa HamnpaBieHa Ha MPUOOpPETEHHE HABBIKOB
CaMOCTOSITEJIBHOTO PEIICHU 3a/1a4 110 JUCLUILINHE;

4 TEKYILUI KOHTPOJIb 32 JESITEIbHOCTBIO CTYCHTOB OCYILECTBIIAETCS Ha JIEKIIMOHHBIX

H INPAKTUYCCKHUX 3aHATHAX B XOAC CaMOCTOATCIIBHOI'O pCHICHUA 3a/1a4, B TOM YUCJIC Y JOCKHU.

eVIIIl. Ouenounnie MaTepuaibl 1151 TEKYIET0 KOHTPOJISI H IPOMEKYTOUHOI aTTeCTAMH

8.1. OueHOYHBIE CPECTBA JJIsi BXOJJHOTO KOHTPOJIS (KOHTpOJIbHAs paboTa).



1) Pewmuts ypaBHEHHE: H i‘;_ da Il —+ (II'“,4+3{1“|2
2a°°-3a " a'T-a
sin2at
2) Jloka3arb TOMKIECTBO: Txoos2e B¢

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

4) Tloctpouts rpaduk QyHKIUU: V =x 3

5) Pemuts ypaBaenue: sin3x - 7sinx =0

6) Ilocrpouts rpaduk dysxiun: v =2- . [1- x|
x(xty+z)=]
(xty+z)=14
H y4y+z)=08

8.2. O1ieHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

|
|
1}

7) Peluth cCHCTEMY YpaBHEHHII:

{

MaTepI/laJIbI AJIS MPOBEICHUSA TCKYIIECT0o U MIPOMEKYTOIHOI0 KOHTPOJIA 3HAHMH CTYACHTOB:

Ne Bun xontpons KoHTponupyembie TeMbl (pa3ienbl) Komnerennum,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KonTponwshas pabora 1-6 (1 cemectp) OIlK-1
2 KoHnTponbHas paboTa 1-3 (2 cemectp) OIIK-1
3 Kontponenas ~ paborta, [1-3 (3 cemectp) OIIK-1
cobece10BaHuUE 110 TEME

JleMOHCTPAllMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

Bapuant 1
1. 3anuumre opMyly BeIUHUCIEHHS NOBEPXHOCTHOID UHTerpana 11
poga. B uem ero emeicn? (0.1 Banna)
2. 3anucars HHTErpan ﬂ flx; v)dxdy B BHAE NOBTOPHBIX
G

HHTEIPAIOB C Pa3/iHUHLIM MOPSKOM HHTErPUPOBAHMH, eCH
obnacts G 3ajaHa HEPABEHCTBOM X y2£2 ax (0.2 banna)
3. BLluMCIHTE MHTETpan ﬂ sin(x—y|dxdy ,ecm G -

TReYIUILHHK ¢ Bepiurdamu (-d4; 1); (-1;-0.5) 1 (3.5; 8.5)(0.2 danna)




JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI PadoThI

3amaun u3 coopauka lemumoBuu b.I1. COOpHUK 3amady W YOPaKHEHHH IO MaTeMaTHYECKOMY
anammsy / B.I1. lemunoBuu. — 14-e uzn.,ucnp. - M. : 3n-Bo MI'Y, 1998. - 624 c:

NeNe

2548, 2554, 2560, 2568, 2573

JleMOHCTPAUMOHHBIH BADHAHT KOHTPOJIbHOI PadoThI

3amaun u3 cobopuuka lemumoBuu b.I1. COOpHUK 3amady W YOpPaKHEHHH 1O MaTeMaTHYECKOMY
anammsy / B.I1. lemunoBuu. — 14-e uzn.,uchp. - M. : U3n-Bo MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677

Bomnpochl K 3K3aMeHY

1 cemecTp

1.
2.
3.

o

10.

11.
12.
13.
14.
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DneMeHTapHbIe QYHKIIUH, UX IpaduKy.

YeTHOCTh, HEYETHOCTh, IEPUOANYHOCTD (PYHKIIHH.

[Ipenen mocnemoBarensHOCTH W ¢GyHKIuu. CBoiictBa mpenenoB. | u Il 3ameuarenbHbIe
IpEeebl.

beckoneuno manbie u OeckoHedHO Oombimme. CpaBHEeHHE OCCKOHEUHO Maibix. Tabmuia
9KBHBAJIEHTHBIX (DYHKIIMH.

HenpepbIBHOCTB ¥ BUBI pa3pbiBOB QPyHKIMH. CBOICTBA HEMIPEPBIBHBIX (YHKITUI.
IIpon3BoaHasi, ee reoMeTpU4eCcKUil U MexaHu4yeckuil cMbici. [IponsBonHas npousBeneHus,
YaCTHOTO ¥ CIOKHOM (DyHKIIHH.

Jlorapupmuueckoe auddepenuupoanue. Juddepenuupoanne GYHKIMA, 3aJaHHBIX
napamerpuuecku. @opmyna Jleitdbuuna.

Huddepenunan, ero npuMeHeHHe K MPUOIMKEHHBIM BBIYUCICHUSAM. Teopembl 0 CpeaHeM
(Ponns, Jlarpanxka, Kommn). [IpaBuio Jlonurasns.

BeiBox hopmyit s HAXOXKIEHUS TPOU3BOIHBIX.

HccnenoBanne (yHKIMIA: aCHMOTOTBI, MOHOTOHHOCTB, JKCTPEMYM. BBITyKIOCTh, TOYKH
nepernba. O6mas cxema ucciae10BaHus GyHKIUH.

CBoiicTBa HEONPEEIEHHOTO UHTErpaja, UHTErPUPOBAaHUE MOACTAHOBKOM U MO YaCTSIM.
WuTerpupoBanue nmpocrelmux apooeii.

WuTerpupoBanne panuoHaIbHBIX Jpo0eii.

WHuTerpupoBaHue TPUrOHOMETPUYECKUX (QYHKIUH.

WuTerpupoBanue anreOpanuyeckux UppaluioHaIbHOCTEN.

[ToHsATHE ONpeaeIeHHOro HHTErpasia, ero CBOUCTRA.

Brunciienne 1oiomaay  KpUBOJIMHEWHOW Tpameuud W JJIMHBI JYyTH € ITOMOIIBIO
OIpeIeIEHHOT0 MHTETpaa.

Boruncnenne obobemMa M IJIOLIAJAM MOBEPXHOCTH BPALLEHHUS C IMOMOIIbIO OIpPEIEICHHOIO
UHTerpaja.

HecoGcTBeHHBIE MHTETPAIBI, TEOPEMBI CPAaBHEHHSI.

[Ipenen u HenpepbIBHOCTH (QYHKIIUU JIBYX ITEPEMEHHBIX.

[Tonueiit tuddepennnan GyHKIMU MHOTHUX IEPEMEHHBIX.

[TpubnuxeHHbIE BBIYUCICHUS C TIOMOIIBIO MOJTHOTO U depeHuana.

YacTHble MPOU3BOIHBIC BBICIINX TTOPSITIKOB.

KacarenbHast INIOCKOCTh M HOpMaJIb K TTIOBEPXHOCTH

JuddepeHnnpoBanre CI0XKHBIX U HESIBHBIX (YHKIIMI MHOTUX MEPEMEHHBIX.

DKCTpeMyM B TOUKE U B 00J1aCTH.

Onpenenenne IBOMHOTO MHTErpaia, €ro CBOMCTBA U METO/Ibl BBIYUCIICHHUS.

Onpenenenne TPOMHOro UHTErpaja, ero CBOUCTBA U METO/IbI BEIYUCIICHHUSL.

. JIBoitHOM MHTETpas B MOJISPHOM CHUCTEME KOOpauHaT. SIkobnan mpeoOpa3oBaHus.
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. Hunuuapudeckre u cheprudeckre KOOpauHarel. TpoWHONW MHTErpain B HMWIMHAPUYECKUX U
chepruyecKknx KOOpArHaTaXx.

[IpunoxeHust KpaTHBIX UHTETPAJIOB.

Onpenenenue KpUBOJUHEHHOTO MHTEerpana l-ro poma. CBOWMCTBa M METOAbI BBIYMCICHUS
KPUBOJMHEHHOT0 UHTerpaia 1-ro poxa.

Onpenenenre KpUBOJIMHEMHOTO HHTETrpalia 2-ro poja. CBONCTBA U METO/IbI BEIYMCIICHUS.
[IpunoxeHuss KpUBOIMHENHBIX HHTEIPAJIOB.

®opmyna Ocrtporpajackoro-I'puna. He3aBUCMMOCTh KpUBOJMHEMHOTO MHTErpaia 2-ro poja
OT IyTH UHTETPUPOBAHUSL.

OrnpeneneHre MOBEpXHOCTHBIX MHTETPAJIOB 1-ro poaa, CBOMCTBA U METO/IbI BEIYUCICHHUS.
OrnpenienieHre MOBEPXHOCTHBIX MHTETPATIOB 2-TO POAa, CBOMCTBA U METO/Ibl BEIYUCIICHUS.
Teopema Octporpajckoro - ["aycca.

Teopema Crokca.

IIpumep 3K3aMeHalINOHHOTO OMJIeTa

3K3AMEHAHMOHHEIFI BHJIET Ne19
no aycuuruiiHe "MartemMaTHue cKMi aHanus”, 1 Kype 1 cemectp

1. Onpegenenye GyHKLUUH OIHOH H HECKO/IBKHX MepeMeHHEIX. QOOmacTe onpegeneHdua GyHKLHK. Crocobsl 3afaHus
(PyHKIHH: aHAMTUTHYeCKHH (ABHBIH, NTapaMeTpHUeCcKH, HesiBHbIH), rpadrueckHii, TabauyHbIH.

2. Touxa nokanbHOro 3xkcTpemyma. ©opmyna KOHeuHbIX NTpUpauleHunii JlarpaHika (JoKa3arenscTeo).

3. uTerprpoBanHuie NpOCTeHIIMX PALMOHANLHLIX Apobeii. PasnoxeHue palMoHanbHOMH Apodu Ha nmpocTeiinue (He3
IOKa3atensCcTsa). MHTerpupoBaHue palMoOHATBHBIX Apo6Oeii.

2 cemecTp

1. Cxanspuoe none. [ToBepxHOCTH U JINHUU YPOBHSL.

2. IlpomsBogHas 1O HampaBleHUIO. [pagMeHT CKaJIpHOro moisl, ero cpoicTBa. CBA3b
IIPOM3BOAHOM IO HAIIPABICHUIO U IPaluEHTA.

3. Tlonsartue BekTOpHOrO NoJA. BekTOpHBIE TMHUM.

4. Tlorok nons. /luBepreHiys, ee CBOWCTBA.

5. ®opmyna Octporpajackoro-I'aycca B BEKTOpHOM hopme.

6. Potop BekTopHOTO Mo, [upkyssimus, ee cBoiicTBa. @opmyiia CTokca B BEKTOPHOU (hopMme.

7. Omneparop 'ammibToHa. BekropHble oneparuu 1 1 2 nopsaka.

8. OcCHOBHBIE KJIacChl BEKTOPHBIX IOJICH: COJIEHOMAATTFHOE, TIOTEHIIMAIBHOE, TAPMOHHYECKOE.

9. Nonarue nuddepeHaTbHOr0 YypaBHEHHs mepBoro mnopsaka. OOmee perieHue
T depeHIaTbHOTO YpaBHEHUS IEPBOTO MOPSAKA.

10. 3amaua Komm mis auddepennnanbHoOro ypaBHeHUs: IEPBOro Mopsiika

11. T'eomerpuueckuii  cMmbicn  auddepeHMalIbHOr0  ypaBHEHUST  MEPBOTO  IMOPSJIKA.
Juddepennnanbable ypaBHEHHS IEPBOTO MOPSAAKA € pa3AeSIOIIUMUCS IePEMEHHBIMU.

12. Onroponubie muddepeHanIbHbIe YPaBHEHUS TIEPBOTO TOPSIIKA.

13. JIuneitnsle nuddepeHuanpHble ypaBHEHUs epBOro nopsaka, popmyna bepaymin.

14. YpaBuenue bepuymiu u ero perieHue.

15. lupdepennnanbubpie ypaBHEHHS 2-TO MOPSJIKA, TOMYCKAIOIUE TOHMKEHNUE TTOPSIIKA.

16. JIuneitnple muddepeHanbHbple YpaBHEHHs BBICIINX TOpsiakoB. OOmme moHsATHs. 3amgava
Komn.

17. Jluneitnble ogHOpoAHbBIE TU(PepeHInaibHbe YPaBHEHHUS U CBOMCTBA UX PELICHHM.

18. JIuneitnass He3aBucuMoOcTh (yHkuuid. Omnpenenutens Bponckoro. VYcnmoBue auHEHHON
HE3aBHCHUMOCTH PELICHUH TMHEHHOrO OJHOPOAHOTO AU PEPEeHINaTLHOTO YpaBHEHUS.

19. Teopema 0 CTpyKType OOILIEro peueHus JUHEHHOro OTHOPOAHOro AupdepeHIInaIbHOTO
ypaBHEHWUS.

20. Jlunelinple  omHOponaHBbIE  nu(¢epeHIaNbHble  yYpaBHEHUS  C  MOCTOSHHBIMH

ko3 urrieHTamMu. XapaKTepucTHUECKOE YpaBHEHHE.
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Omnpenenenve GyHIAMEHTAIBLHOW CHUCTEMBbI PEIICHWH B 3aBUCUMOCTH OT THUIA KOPHEH
XapaKTEPUCTHUYECKOTO YPaBHEHUSI.

Merton Bapuaiuu (Jlarpanka) mpou3BOJIbHBIX MOCTOSTHHBIX.

Jluneitnple  HeomHOpoAHble  nuddepeHIMANbHBIE  YpaBHEHHS] C  IOCTOSHHBIMHU
K03((UIIMEHTaMU CO CIIeUaTLHON MPAaBOW 4aCThI0, METOA MO00pa YaCTHOTO PEIICHUS.
Cucremsbl JMHEHHBIX TU(pdEepeHIINATBHBIX YPAaBHEHUH C MOCTOSHHBIMU KOA(hdUIIMEHTaMHU,
METObI UX PELICHH.

Onpenenenre ynucnoBoro psaa. OnpeneneHre 4acTUYHOM CyMMBI psJa.

Omnpenenenne cxoasuierocs yucioBoro psaa. Kpurepuii Komm.

HeoOxoaumbIii mpru3HAK CXOMUMOCTH psiaa. ['apMOHUYECKHH, TeOMETPUUSCKUHN PsIL.
[Tpusnak cpaBuenus. [IpenenbHas ¢popma npu3HaKa CpaBHEHHUS.

[Tpusnak [lamambepa. Pagukansubii npusHak Komm. MHTErpansHbiii npusnak Komm.
[ToHsTHE 3HAKONIEPEMEHHBIX ¥ 3HAKOUEPEAYIOLIUXCS PSIIOB.

Teopema JleliGHua. AGCONIOTHAS U YCIOBHASI CXOAUMOCTh 3HAKOUEPEAYIOLIUXCS PSIIOB.
@yHKIMOHAIBHBIN pAlx. PaBHOMepHas cxonumocts. Kpurepuii Beliepmrpacca. [loctpoenue
MaKOpUPYIOILETO psiaa.

Crenennoii psna. Teopema AGens. Ob6nactb €XOOUMOCTH cTeneHHoro pszaa. Ilpasuio
HaxO0XJICHUS pagnyca CXOOAUMOCTH.

Psn Teitopa, Maknopena. Pa3noskeHus: OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

[IpumeHeHne CTEMEHHBIX PSAOB K pelmeHuro audQepeHuanbHbpIX ypaBHEHUH, K
BBIUYHCIICHUIO UHTETPAJIOB.

Tpuronomerpuueckuii psig @ypre. Haxoxnenue koahGUIueHToB psijga ¢ IepuoaoM 21 U C
IIPOU3BOJIbHBIM IEPUOIOM.

. Teopema Jlupuxie.

IIpumep 3k3aMeHAHOHHOTO OUJIeTa

1. Har

b OIIPCACIICHNUEC ITOTOKA BEKTOPHOI'O II0JIA, ITOSICHUTL €0 (1)I/ISI/I‘-IGCKI/II71 CMBICIJI.

2. JIuneiinas nezasucumocts pemenuit JIOY, onpenenurens BpoHckoro.
3. HeoOXoaumbIii TpU3HAK CXOAMMOCTH YHCIIOBBIX PSIOB.

3 cemecTp

1. ®yHKUMOHANIBHBIE PS/IbI

2. Teopembl O TIpenenbHOM Iepexone (HEMpephIBHOCTH), TOWICHHOM WHTETPUPOBAHUHN H
middepeHpoBaHNH (YHKIIMOHAIBHBIX PSI0B

3. CreneHHbIE psiibl

4. Panmuyc cxomuMocTu

5. ®opmyna Komm - Anamapa

6. PaBHOMepHas CXOIMMOCTb M HENPEPHIBHOCTH CYMMBI CTENEHHOIO psijia, IOWIEHHOE
MHTErpupoBaHue u tuddepeHnrpoBaHme

7. JlocTarouHoe yCIOBHE Pa3JIOKUMOCTH (YHKIMH B CTENEHHBIE PSAbI, Pa3lOKEHUE B Pl
Teitnopa aneMeHTapHBIX QYHKIHMH, 00J1aCTh CXOAUMOCTH

8. PasnoxeHue QyHKIMI B TpuroHomeTpudeckuii psjg Oypoe

9. KommrekcHas ¢popma psima Dypbe, HaxoxkIeHHe K0d(Q(UITMSHTOB psiaa

10. IpenensHbIi Iepexoa oT psaaa ypre k uaTerpary Oyphe

11. TIpeo6pazoBanue Oypbe 1Ist TPOU3BOTHOM

12. Teopemsl I'aycca u CTokca B BeKTOpHOM hopme.

13. TeomeTpuueckue M MEXaHMUYECKUE TMPHIOKEHUS KPHUBOJMHEHHBIX M IMOBEPXHOCTHBIX
MHTErpaoB.

14. Cxansipuble noss (mpeodpa3zoBaHue, HHAYIHPOBAHHOE HHBAPUAHTHOCTHIO)

15. BekTopHble 1ouisi (3aKoH Npeodpa3oBaHus)
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I'pagueHT - BEKTOpHOE MOJIE, JUBEPTEHIINS - CKAJIIPHOE Mojie [ eoMeTpruiecKuil CMBICT
Potop, npumeps! BeIUnCIECHUS

KpuBonuHelHbIe 1 IOBEpXHOCTHBIE HHTErpaisl 11-ro pona

DU3NYECKUN CMBICIT JUBEPTrEHLIUU

®uU3NYECKUN CMBICIT POTOpa

Tpu ycioBrs NOTEHIUATBHOCTH MOJIA

OpToroHanbHble KPUBOJIMHEUHBIE CUCTEMbI KOOPIUHAT

BeIpaxxenus i rpaieHTa, JUBEPreHIUH U JIalIaCuaHa B KPUBOJIMHEWHON OPTOrOHAIbHOU
CUCTEME KOOPIUHAT

IIpumepsl 3axanuii K 3k3ameny 3a LI cemecTp

3amaun w3 coOopuuka Jlemuposuu b.II. COopHuK 3ama4y W yOpaXKHEHUH TI0
Matemarndeckomy aHanmusy / B.II. JlemugoBuu. — 14-e¢ mzn.ucrp. - M. : U3a-Bo MIY,
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 mecmogvix 3a0anuii 0131 NPOBEPKU CHOPMUPOBAHHOCHU KOMHEMeHUUIl, YKA3AHHbIX
eévlue 6 n.3:

1. Yka3aTh 3HaUCHHE CMEIIAHHOW YaCTHOM MPOU3BOIHON BTOPOTO MOpsiaka QyHKIHK Z = sine” -« y

0%z
°
dxdy
0%z
°
dxdy
0%z
°
dxdy
0%z

doxdy

2

= 2y - cose*

= —cose* -e* -2y

= 2y -cose* - e*

= 2y —cose* - e*

2. Yka3arh 3Ha4eHHe MPOM3BOAHOM GyHKIMH y = x2 - Inx

oy =
.y’:
.y’:

oy’ =

2xInx + x
2x - Inx + x?
2x + x * lnx

2lnx
—+x

3. Vka3arh 3Ha4UeHHe HeonpeseneHnoro uuterpana [ sin(3x — 5)dx

cos(3x —5)+C

—cos(3x—5)+C
—3cos(3x—5)+C
_?lcos(Bx -5 +cC

4. Yka3arh 3HaUCHUE OMPECACIICHHOIO UHTCIpaJIa

fz dx
o 4+ x?
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Paspaborunkm: ( J/ [/« {/ JOLIEHT Kadeapsl TeopeTndeckoil husuku Cunuikas A.B.
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[Iporpamma cocraBiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu @OI'OC BO mno HampaBieHHIo
noaroroBku 09.03.02 MHbopMaimOHHBIE CUCTEMBI i TEXHOJIOTHH.

[Tporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapsl patuoGU3NKI U PaAUONIEKTPOHUKN
«10» utons 2025 r. mpotokon Ne 14

3aB. kadenpoii parnoPU3UKN U PAAUOITEKTPOHUKH Konecuux C.H.
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A’/ {/ Jlosmos C.B.
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3aB. kadenpol TeoOpeTHIEeCKON PU3NKH

Hacmoswas npoecpamma, He Mmodxcem Obimb B0CHpousgedeHa Hu 6 Kakoll ¢opue 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pazpadomuura npocpammul.



