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I. Heau v 3a1a4n JUCHUATNIINHBI

Hucuuminza «MaTeMaTH4ecKuid aHaJIN3» UMEET LEJbI0 03HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMU
MOHATUSMUA M METOJaMHM MaTeMaTHMYeCKOrO aHallh3a, CO3JaHuEe TEOPETHUYECKOW M MPaKTUYECKON
0a3bl NOArOTOBKU 00y4aeMbIX K UX MPpodeccuoHaNbHOMN 1eATeIbHOCTH.

[Tpu 3TOM peraroTcs CleAyonye 3a0a4m:

® O3HAKOMJICHHE C OCHOBHBIMHU TIIOHATUAMHU, OIPCACICHUAMH, TCOpEMaMH, MCETOJaMHU U
MPUITOKCHUAMHN MATEMATHYCCKOT'O aHAJIN3A,

® (O3HAaKOMJICHHEC C O6HII/IMI/I NACAMHU CO3JaHUA MAaTCMaTHYCCKUX MOI[CJIGI;'I U IMIPUMCHCHUA UX
BKYIIC C MAaTCMATUYCCKUMH MCTOJaMH JJId PCUICHU A HpO(I)eCCI/IOHaJIBHBIX 3aaaq,

e (opmupoBaHHE MPAKTUICCKUX HABBIKOB PEIICHUS MAaTEeMATHYECKUX M MPOPECCHOHATBHBIX
3a1ay4;

e (opmupoBaHKE y CTYICHTOB MPEACTABICHUS O CBSA3SIX U B3aMMOJCUCTBUU CYIIECTBYIOIINUX
pa3zesioB MaTeMaTUKU U MaTeMaTHYECKOIO aHAJIN3a B YACTHOCTH;

® pPa3BUTHUE JIOTHUECKOTO MBILIUICHUS, BOCIUTAHUE MAaTEMaTUuECKON KYJIbTYpPbl U paclIupeHue
HAy4YHOTO KPyro3opa oOy4aronuxcsi.

oll. MecTo mucuuninubl B cTpykType OIIOII

B crpykrype OINIOIIl aucuumniinHa BXOIUT B 00s3aTEIbHYIO YacTh MPOTPAMMBI U SIBISETCS MIEPBBIM
U OCHOBHBIM MaTeMaTHYECKUM KypcoM Hapsay ¢ JUCHMIUDIMHOM «JluHeliHas anreOpa wu
aHaNIUTHYeCKas TeoMmeTpusi». M3ydeHue Kypca NpearnosnaraeT HajJu4Me€ OCHOBHBIX 3HAHUW U
YBEPEHHBIX HAaBBIKOB PEILIEHU 3a/1a4 B PaMKax LIKOJIBHOM IIPpOrpamMMbl ajareOpsl ¥ Hadall aHalu3a, a
TaK)Xe T€OMETPUH.

3HaHUS O MareMaTH4ecKOMy aHajau3y OyAayT MCIIOJIb30BaHbI NPAKTHMUECKH BO BCEX Kypcax H
JTUCHUIUIMHAX, U3yYaeMbIX B pamMKkax ydeOHoro miuana Hampasienus 10.03.01 «Mudopmanmonnas
Oe3onacHOCTb»: Moaynu «Maremaruka», «@usuka», «MHpopmaruka»; aucuuiuinHbel «Teopus
BEPOSATHOCTHU U MaTeMaTHYECKasi CTaTUCTUKAY.

olll. TpeGoBanus K pe3yibTaTaM 0CBOCHUS AMCUMILIMHBI (MOXYJIA)

ellepeyeHb MIAHMPYeMBbIX Pe3yJbTATOB OOyYeHHUS M0 MCHUIUVIMHE, COOTHECEHHBIX C
HHAMKATOPAMH J10CTHKEHHSI KOMIIETeHIU

KomneteHnus |OIIK-3: CnocoGeH HCIOoIb30BaTh HEOOXOAUMBIE MATEMATHIECKHE METO/IBI
JUTSL pEIIeHUs 3a]1a4 MPO(eCCHOHAIBHOM e TeTbHOCTH

WHIUKaTOPBI OIIK 3.1 BreiOupaer maTemMaTHuecKkhe METONbI JJisi PEIICHUs 3ajad
npodeccuoHaNbHOM e TEeNbHOCTH
KOMIIETEHIINHU
1 OIIK 3.2 JleMOHCTpUpyEeT HaBBIKM HCHOJb30BAHUS MaTEMAaTHYECKOIO
anmaparta  JuIs pemieHus  3amad  NpodecCHOHaIbLHOU
NEeSATETbHOCTH

elV. Conep:kanue ¥ CTPYKTYpPa IUCHUTINHBI

eO0beM MUCHHILUIMHBI COCTaBisAeT 17 3adeTHBIX eauumi, 612 yacoB, B ToM uucie 344 daca
KOHTaKTHOM paOOoTHI.

®3aHATUSI TIPOBOJATCS B OYHOM (opMe OOydeHHUs ¢ NMPUMEHEHHEM JWCTAHITMOHHOTO KOHTPOJIS
caMoCTOsTeNIbHOIM paboThl cTyaeHToB yepe3 DMOC dakynprera. DNEeKTPOHHON U TUCTAHIIMOHHOMN
dbopm 00ydeHHs He TTPEeTyCMaTPUBACTCS.



eHa npaktrnyeckyto noarotoBky orsoaurcs 160 gacos.
eDopmMa MPOMEKYTOYHON aTTECTALUU: IK3AMEH.

4.1. Conep:kaHue QTUCHHUILVIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHeM BH/I0B Y4eOHbIX
3aHATHIA M OTBEIEHHOT0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX YaCOB

Ne | Pas Bc | U3 Bupbl yue6HOM paboTHI, ®opMEBI
I/II | efl| e | er | HUX | BKJIIOYAasi CAMOCTOSITEJIBHYIO PaboTy 06y4JaloIuxcs , TeKYILero
oUC| M 0 |Ipak IIPaKTUYECKYIO IIOITOTOBKY U TPYA0EMKOCTh KOHTPOJIS
oUI| e 4 | TuYe (B yacax) yCIeBaeMoCT
TR Coac JCRafd | g yrakTHas pabora npenofaBatensi ¢ | CaMOCTOSITe H
BUT| T | OB IOAT 00y4aLHMHCS JIbHAs Dopma
eM | p OTOB IIPOMEXXYyTOY
BL ka | Jleknuu | CemuHapckue |KoHcynbTanu paGora HOH
06yu /IpaKTUYeCKUe U aTTeCTalllu
o1 /mabopaTopHEIE (no
HUXCs 3aHATHA cemecmpam)
1 1-6 216 |68 |50 68 2 61 [IpakTuyeck
o€ 3aJjaHue,
OIIpOC;
JK3aMeHalu
OHHBIE
OWIIeTHI
2 1-3 12 |252 |60 |40 60 1 116 [IpakTnueck
o€ 3aJjaHue,
OIIpoc;
JK3aMeHalu
OHHBIEC
OMIIeTHI
3 1-3 144 132 |32 32 1 35 [IpakTnueck
o€ 3aJjaHue,
OIIpOC;
JK3aMeHalu
OHHBIEC
OMIeTHI

4.2 Il;1aH BHeayIUTOPHOI CaMOCTOATEJIbLHOH Pad0ThI 00YyYAIOIINXCS 110 JUCIUILIHHE

Cemectp Ha3Banue CamocrosTenbHas pabota obydaromuxcs |OueHoyHoe | YueOHO-
azzena CPEeICTBO METOJINYECK
pasieia, Bun Cpoxu TpynoeMkcT pel A
TEMBbI oe
CaMOCTOSITEl | BBITIOJIHEHUS | b (Jac.)
. obecrnieueHu
bHOU
e
paboTHI
CaMOCTOATEN
BHOU
paboThI
1 Tema 1-6 Pemenue ITocne 61 JlemoHcTparr | Mcrounnku 13
3a7a4 PO IEHHBIX Usl TOTOBBIX | 0CHOBHON 1
o TEM PCUICHUHN JIOTIOJIHUTEJIbH
JIOMAILIHEN




paboThl

0i1 IuTepaTyphl

Pemenne
3a1a4
JOMAIITHEN

paboTHI

Ilocne
MIPONIECHHBIX
TEM

116

JemoHcTparg
WS TOTOBBIX
peLIeHu

o TeMe
MPaKTHIECKUX
3aHATHUH;
O0pa3zoBarensH

bI€ PECYPCHI,

1-3

Permenne
3a71a4
JoMalrHen

paboThI

ITocne
MIPONAEHHBIX
TEM

35

JemoHcTparg
1S TOTOBBIX
pelLIeHmi

JIO-CTYITHBIE TIO
JIOTHHY U
[apoIo,
IIPEOCTaBIIeM

biM Hayunoii

oubnuorexoi
urv.

4.3. Conep:kanmne y4e0HOro MaTepuaJia

Ne

Tema

Kparkoe conep:xanue

1 cemecTp

Bsenenue

MaTeMaTu4e CKUM

aHaJIn3

MHoxectBa. OToOpaxeHnuss MHOkecTB. DyHKIuU. OCHOBHBIE

JNeMeHTapHble  (pyHKIHMHM, WX CBOiicTBa H  TpaduKy.
[MocnenoBarensHOCTH W TIpenensl. HempepbIBHOCTE M pa3phIBEI
¢yHkuuu. beckoHeuHo Manble, O€CKOHEUHO OoyblIME U
SKBUBAJICHTHBIE (DYyHKIINU.

Huddepennmansuoe

HCUYHCIICHUC

[IpousBomgHast, €€ reoMeTpuuecKuidi W (U3NIECKHA CMBICI.
Huddepenunan pynkiun. [IpaBuia Haxox1eHUs] TPOU3BOAHOM
u nuddepeHmnmana. Tabmuma TIPOU3BOIHBIX "
muddepennnanos. [IpousBogusie u nuddepeHIranbl BHICIIIX
nopsakoB. Teopema o cpennem. [Ipasuno Jlonuransa. VYcnoBus
MOHOTOHHOCTH (yHKuuMu. HeoOXoauMble U J1OCTaTOYHbIE
ycnoBus 3kcTpemyma (yHkiun. Hambonbinee n HauMeHbIee
3HaueHus (YHKIMM Ha 3aJaHHOM oTpeske. MccnenoBanue
BRIMyKJIOCTH  (yHKmmu. Toukm mepernba.  ACHUMITOTEHI.
[TocTpoenue rpaduka dyukuun. Gopmyna Teiinopa.

Huddepennmansuoe

HCUYHCIICHUC

(GYHKIMI HECKOJIBKUX

MEPEMCHHBIX

YacTHble NPOU3BO/IHBIE, YPABHEHMS KacaTeJIbHOM IJIOCKOCTU U
HopMmanu. Juddepennman, ero CBI3b € YaCTHBIMH
npousBoAHbIMHU. [IpousBogHas 1o HampaBieHUIO. [paaueHT.
OKkcTpeMyM (QYHKLIUU HECKOJIBKUX MEPEMEHHBIX.

NurerpanbHoe
HCYHCIICHHE

CaoiicTBa 1MepBOOOpa3HBIX U TabnwIa UHTErpaioB. OCHOBHBIC
IPUEMBI WHTETPUPOBAHHUSL. Merton HEOTPEIeIEHHBIX
KOO(OUIMEHTOB,  WHTETPUPOBAHHE  UPPAIMOHAIBHBIX |
TPUTOHOMETPUYECKHX BbIpakeHHH. [IOHATHE OmMpeneeHHOTo
UHTEerpasa. dopmyina Herorona-JleitOnuna. 3ameHa
NEPEMEHHON W WHTETPUPOBAHHME IO YacTsIM B ONPEACICHHOM
uHTerpane. leoMeTpudyeckue MPUIOKEHUS ONPEACICHHBIX
uHTerpanoB. HecoOCTBEHHBIC HHTETPATBL.

Kparnbsie naTerpab

[lonsaTHe O KpaTHBIX MHTErpanax. J(BOWHBIE MHTErpajibl U HX
BBIUMCJICHHE. 3aMEHa IIEPEMEHHBIX B JBOWHOM MHTErpaje.
JIBolHBIE MHTETpaibl B MOJAPHBIX KoopAauHarax. [Ipunoxenus
JIBOWHBIX MHTErpajoB. TpONHON MHTETPAJ U €r0 BBIYNCIICHHUE.




[IpunokeHust TPOMHBIX UHTETPAJIOB.

KpuBonunenineie u

KpuBonmnennbiii uaterpai [ poaa v ero BeIYUCIEHUE.
KpuBonuneiinelii unterpan II poma u ero BbIUUCICHHE.
[IpunoxkeHus: KPUBOIMHEHWHBIX MHTErpasioB. [lOBEpXHOCTHBIM

[IOBEPXHOCTHBIE o
S uHTerpai I poga u ero Berurcienue. [IoBepXHOCTHBIN HHTETpal
p Il ponma u ero BeumcieHue. IIpunokeHHsT MOBEPXHOCTHBIX
UHTETPAJIOB.
2 cemecTp

CkansipHble U BEKTOpHBIE 10J1s. [IoBEpXHOCTH M JTMHUM YPOBHS

CKAJLIPHOTO IIOJiA. BeKTOpHBIE JIMHMM BEKTOPHOIO IOJIS.
Onementsl  Teopud | JuddepeHnmanbapie onepanuy Haja MOJSIMHU: MPOU3BOAHAS 110
0JIse HaIPaBJICHUIO U TPAJMEHT CKaJsApHOro nois; {uBepreHuus u

porop BekropHoro noss. [lorox nmoss. Hupkynauua. Oneparop

['amunibTOHa. OCHOBHBIE KJIACCHI MTOJIEHN

Huddepenunanbupie ypaBHeHuss 1-ro mopsaka. JluneiHbie

mudepeHnanbHble YpaBHEHUS BBICIIMX MOPSAIKOB. JInHeHbIe

OJHOpOAHBIE TU((PepeHIINaIbHbIE YPABHEHUS N-TO MOpsAKa C
OOBIKHOBEHHBIE AHOpOA Aupeper ypapHe e

NOCTOSTHHBIMU KO3 duruenTamu. JIuHelHble HEOIHOPOIHBIE
muddepeHnraIbHbIe

muddepeHnraibHble ypaBHEHUS N-TO MOPSAJIKa C TOCTOSHHBIMHU
ypaBHEHUs

K03 UITHUCHTAMH. Cuctema  JUHEWHBIX  OJHOPOIHBIX
muddepeHnnanbHbIX YpaBHEHUH 1-r0 OpsiiKa ¢ MOCTOSHHBIMU
K023 dUIMeHTaMH

Teopus psiaoB

UYucnoBele psagsl. HeoOxomumoe  ycloBHE — CXOAMMOCTH.
Kputepuit  Komm. JlocTatouHble NOpU3HAKH CXOJUMOCTH
3HAKOMOCTOSIHHBIX psiioB. [IpusHak JleitOnuna. CreneHHbIe
panbl. Pamunyc cxomumoctu. Psaner Teisiopa m Makiiopena.
[TpubnuxeHHble BBIYMCICHHS C HOMOLIbIO pAnoB. Pemienue
muddepeHInaNIbHBIX  YPAaBHEHHMM C  TOMOINBIO  PSIOB.
Tpuronomerpuueckuii psg @ypwe. Teopema Jupuxie.

3 cemecTp

Teopus psinoB

DYyHKUMOHAJIbHBIE psaabl: Teopemsl
ITOYJICHHOM HHTCIPpUPOBAHUHA u
(YHKIIMOHAIBHBIX PSIOB.

CreneHHble paabl: Pamuyc cxopmumoctu. dopmyiia
Komn - Apmamapa. PasnokeHue B psap Teismopa
JJleMeHTapHbIX (QYHKIUN, 006J1aCThb CXOJAUMOCTH.

[Ipuno>xeHus psagoB.
Pan  u_ uHTerpas _ dypbe: Paznoxenue ¢yHKOmWii B
TpuroHometpuueckuii psag dypne. KomriekcHas dopma psiga
@ypbe, HaxoxkzeHHe kodpduuuentoB psaga. IlpenenbHblii
nepexof oT psina Dypee k unrerpany Oypwe. [IpeodpazoBanue
Dypbe U1 IPOU3BOIHOM.

O HCIPCPBIBHOCTH,
nuddepeHnnpoBaHUN

HuddepennmpoBanu
€ CKaJIIPHBIX u
BEKTOPHBIX MOJICH

Ckamspaple  monis  (mpeoOpa3oBaHue,  WHIYIMPOBAHHOE
WHBAPUAHTHOCTHIO). BeKTOpHBIE MO (3aKOH MPeoOpa3oBaHus).
Omneparop Habna. ['pagrieHT — BEKTOPHOE T0JIE, TUBEPTCHIIMS —
ckaisipHoe nosie. I'eomerpuueckuit cmeici. Portop. IIpumepst
BBIUHCIICHHUS.




WNHurerpupoBanue
CKaJISIPHBIX
BEKTOPHBIX IOJIEH

CMBICJI OUBCPICHIIUH.
YyCJI0BUA NOTCHIHMAJIBHOCTH
KpI/IBOJII/IHeI\/'IHLIG CHUCTCMBI

I10JI4.

KOOpAMHAT.
rpaJueHTa, AUBEPreHIMH W JlalulachaHa B KPUBOJIMHEHHOMN
OpPTOTOHAJIBHOW CUCTEME KOOPAMHAT.

Teopemsl ['aycca u Ctokca B BeKTOpHOH 3anucu. Ouznueckuil
OU3NYECKUH CMBICI POTOpA.

Tpu
OpToroHasnbHbI€
Beipaxkenus s

4.3.1. IlepevyeHb CEeMHHAPCKHUX, IPAKTHYCCKHUX 3aHATHI B 1a00paTOPHBIX padoT

Ne paspena u
TE€MBI
JUCLIUIIIHHBI

HaunMmeHoBaHUe CEMHUHAPOB,
MIPaKTUYECKUX U JIaBOPaTOPHBIX
pabot

Tpynoe
MKOCTH

(gacel)

O1eHou
HBIE
CpenCcTB
a

dopmMu

pyeMble
KOMIIET
eHIIUU

1 cemecTp

Bsenenue B
MaTeMaTHYECKU
W aHanu3

MHoxecTBa. OTto6paxkeHust
MHOkecTB.  Dynkiuu. OcHOBHBIE
SIIEMEHTapHbIC (PYHKIIMH, UX CBOWCTBA
u rpaduxu. IlocnenoBarenbHOCTH U
npenensl. HempeprIBHOCTH U pa3phiBbI
byHKIUH. beckoneuno MaJible,
0ECKOHEYHO Ooupiime u
HKBUBAJICHTHbBIE (DYHKIIUH.

10

KonTpon
bHas
pabora

OIIK-3

Huddepennman
bHOE
WCUHUCIICHUE

IIpousBonHas, €€ reOMETpUYECKUN H
busnueckuii cmpici. uddepenunan
¢ynkuuu.  [IpaBunma  HaxoXaeHUsS
npousBogHONM u  nuddepenmana.
Tabmuma MIPOU3BOTHBIX "
mubdepennnanos. I[IpousBogHble U
Qg QepeHransl BEICIINX TOPSIIKOB.
Teopema o cpennem. Ilpasuio
Jlonurana.  YcinoBUS MOHOTOHHOCTH
(byHKIHH. HeoOxonuMmeie u
JIOCTAaTOYHBIE YCIIOBHS OJKCTpPEMyMa
(byHKIHH. HauGonbiee u
HaVMEHbIIee 3HA4YeHHs (QYHKIUM Ha
3ajaHHOM  oTpeske. ccnenoBanue
BBIITYKJIOCTH (byHKINH. Touxu
nepern6a. Acumnrotsl. [loctpoenue
rpaduka GbyHKINH. ®opmyrna
Tennopa.

10

KonTpon
bHas
pabora

OIIK-3

Huddepenunan
BHOC
HCYHCIICHUE
byHKIIHN
HECKOJIbKHX
MIEPEMEHHBIX

YacTHblE IIPOMU3BOIHBIE, YPaBHEHHUS
KacaTeJIbHOM IUIOCKOCTH W HOPMAJIH.
Huddepennman, ero  cBa3b ¢
YaCTHBIMU IIPOU3BOAHBIMHU.
IIpou3BonHass 1O  HAINpPaBICHUIO.
I'paguent.  OkcTpeMyMm  (YHKLUHU
HECKOJIbKUX IICPEMCHHBIX.

14

KonTpon
bHas
pabora

OIIK-3

HNurerpanbHoe
HCYUCIICHHE

CaoiicTBa nepBooOpa3HbIX M Tabnuua
uHTerpasioB.  OCHOBHBIE  NPUEMBI

14

KonTpon
bHas

OIIK-3




WHTETPUPOBAHUS. Meron
HEONpeaenEHHbIX  KOA(UIMECHTOB,
UHTErPUPOBAaHUE HUPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUI.
[ToHsATHE OIIpENeNeHHOro HHTErpaa.
dopmyia Herotona-JleitGnumna.
3amMeHa MepEeMEHHOMN u
UHTETPUPOBAaHME IO  dYacTsiM B
OIpEJICIIEHHOM UHTErpaie.
I'eomerpuueckue MIPUIIOKECHUSA
OIpEeIeIEHHBIX UHTErpasoB.
HecoOcTBeHHbIe HHTETpAIbI.

pabora

Kparnsie
WHTETrPaJIbl

[lonsiTME O KpaTHBIX MHTErpaax.
JIBoiHbBIE HMHTETpabl U 150,
BBIYMCIICHHE. 3aMEHA INEPEMEHHBIX B
JBOMHOM HHTErpaie. JIBoliHbIE
MHTErpaJibl B MOJISPHBIX KOOpAUHATAX.
IIpunoxenuss IBOMHBIX HMHTETPAJIOB.
TpoiiHoi HUHTErpai u ero
BBIUHCJICHHE.

[IpunokeHust TPOMHBIX HHTETPAJIOB.

12

KonTpon
bHas
pabora

OIIK-3

Kpuonunennsl

e u
MTOBEPXHOCTHBIE
HUHTErpaJibl

KpuBonuneiinelii unterpan I poga un
€ro BBIYHUCIICHUE.

Kpuonuneiinelii unterpan Il poga n
ero BBIUNCJICHHE. IIpunoxxenus
KPUBOJIMHENHBIX HHTErPAJIOB.
[ToBepxHocTHBIM uHTErpan I poma u
ero BblyucieHue. [loBEpXHOCTHBIN
uHrerpain Il poga v ero BbIUUCIICHHE.
[Ipunoxenus IIOBEPXHOCTHBIX
WHTETPAJIOB.

Kontpon
bHasl
pabora

OIIK-3

2 cemecTp

DJIeMEHTBI
TEOPHUH OIS

CkaysipHple ¥ BEKTOPHBIC  ITOJISA.
[loBepxHOCTM M  JIMHUU  ypOBHS
CKaJISIPHOTO Nosl. BekTopHBIE JMHAN
BEKTOPHOTO OJISI.
Huddepennmanbapie  onepanud  Haj
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBICHUIO U I'PAJUECHT CKAJIIPHOTO
nosisg;  JluBepreHuMs U poTOp
BeKTOpHOro nousa. Ilotok  mos.
Hupkymnsust. Oneparop I'amuisrona.
OcHoBHBIE KJIacChI MONEH

12

KonTpon
bHas
pabora

OIIK-3

OOBIKHOBEHHBIC
muddepennran
bHBIC
ypaBHCHHS

Juddepennunansupie ypaBHeHUs 1-r0
MopsaKA. JInnennoie
nuddepeHnraIbHbIe ypaBHEHUS
BEICIIIHX MOPSIKOB. JInnennbie
OJTHOPOJHbBIE muddepeHIranbHbIe
YpaBHEHHUS n-ro HOpsi/IKa c
IIOCTOSIHHBIMU K03(UIEHTaMH.

24

Kontpon
bHasl
pabora

OIIK-3




JInnelinepie HEOAHOPOAHBIE
muddepeHraIbHbpe YpaBHEHUST N-TO
HopsIKa c HOCTOSTHHBIMU
ko3 punmenTamu. Cucrema
JMHEHHBIX OIHOPOIHBIX
muddepeHInaIbHbIX ypaBHEHHH 1-r0
HopsiIKa c HOCTOSTHHBIMU
K03 puIeHTaMI

Teopust psioB

YucnoBble PAIBL. HeobOxomnmoe
ycioBue  cxonumoctd.  Kpurepuit
Komm.  [locrarounble — mpuU3HAKH
CXOUMOCTHU 3HAKOMOCTOSTHHBIX
PSIOB. [Tpuznax JletiOHUIA.
Crenennble PAIBL. Pannyc
cxogumoct.  Paasl  Teilmopa wu
MakiopeHa. [TpubnmxeHHbIC
BBIYMCIICHUSI C IIOMOIIBIO  PSIJIOB.
Pemenue QG depeHIaIbHbIX
YpaBHEHUH C TIOMOIIBK  PSIOB.
Tpuronomerpuueckui psang  Dypsbe.
Teopema Jupuxie.

24

KonTpon
bHas
pabora

OIIK-3

3 cemecTp

Teopus psnos

DyHKIIMOHANBHbBIE psibl: Teopembl O
HCIIPCPBIBHOCTH, IIOYJICHHOM
WHTETPUPOBAHUN u
nuddepeHIPOBaHIH
(YHKIIMOHATBHBIX PSIIOB.
CrenieHHble  panbl:  Paguyc
cxopuMoctu. dopmyna Komu -
Anamapa. PasiokeHue B psaf
Teinopa 3JIeMeHTapPHBIX
GYHKIMHI, 06J1aCTh CXOUMOCTH.

[TpHuIO>KeHUS PALOB.

Pan u unterpan @ypoe: Paznoxenue
(GYHKLIMI B TPUTOHOMETPUYECKUH P
®ypbe. KomriuiekcHass ¢opma psna
®ypbe, HaxokIeHHE KOd(PPHUIMEeHTOB
psana. IlpenenpHblil nepexon OT psna
®ypee  k  uHTerpany — Dypse.
IIpeobpazoBanue Dypse TS
IIPOU3BOIHOM.

14

KonTpon
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Huddepenuupo
BaHue
CKaJSIPHBIX |
BEKTOPHBIX
rnosneun

Ckanspuble monsi (mpeoOpa3oBaHue,
WHIYIIMPOBAHHOE WHBAPUAHTHOCTHIO).
Bekropnbie oSt (3aKoH
npeoOpazoBanus). Omneparop HaOma.
[pagueHT —  BEKTOpHOE  TMOJIE,
TUBEPreHIINS — CKaJSIPHOE TIOJE.
['eomeTpuyeckuii  cmbicia.  Porop.
[TpuMepsl BEIYHCIICHUS.

10

KonTpon
bHas
pabora

OIIK-3




NHurerpupoBanu
€ CKAJFIPHBIX U
BEKTOPHBIX
noJsen

Teopembl
BEKTOPHOMU

CMBICT  pOTOpA.
NOTCHIIUATBHOCTH
OpToroHanbHble

rpaJueHTa,
JlaruiacuaHa B

l"aycca
3aMKCH.
CMBICTT JAMBEPIreHIINH.

n Crokca

Tpu

dusnyecKkun
Puznueckuit
yCJIOBHS
TIOJIAL.
KPUBOJIMHENHBIE
CHUCTEMBI KOOpAMHAT. BeIlpaxeHus s
JIUBEPreHIIUU
KPUBOJIMHEMHOM
OpPTOTOHAJIBLHOW CUCTEME KOOPUHAT.

B 10

n

KonTpon
bHas
pabora

OIIK-3

4.3.2 Ilepeyenn TeM (BONMPOCOB), BLIHOCHMbBIX HA CAMOCTOSITEJIbHOE H3YYeHHE CTYIeHTaMH B
paMKax caMoOCTOSITeTbHOIT padoThI

Ne

Tema

Bun camocrositens-
HOM pabOoThHI

3amanue

Pexomennyemas
JuTeparypa

KomuuectBo
JacoB

1.1

Bsenenue B
MaTeMaTU4eCKUU
a”HaIu3

Jomarnsist pabota

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

1.2

Huddepennmans
HOE UCUUCIICHUE

Jomamuss pabota

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

1.3

Huddepenunans
HOE HCYHCIICHHE
byHKIHIA
HECKOJIBKHX
NepeMeHHBIX

Homamrnsist paborta

Pemenue
3aja4,
aHAJOTHUYHBIX
TEM, 91O
OpLIH Ha
MPAKTHYCCKH
X 3aHATUIX.

1.4

HNuTterpanbHoe
HNCUHUCIICHUC

JomamHsst pabota

Pemrenne
3a1a4,
AHAJIOTHYHBIX
TEM, 91O
ObLIU Ha
MPAKTHYECKH
X 3aHSATHSIX.

L.5

Kparneie
UHTETPaJIbl

Jomarssist pabota

Pemenne
3aja4,
aHaAJIOTUYHBIX
TEM, Y9TO
ObLIN Ha
MIPAKTUICCKH
X 3aHATHUAX.

1.6

Kpuonunelinbie

JlomamHsist pabota

Pemenne

HcTounnku u3
OCHOBHOH u
JIOTIOJTHUTETLHOMN
JUTEpaTypsl 1O
TeEMeE
MPaKTUYECKUX
3aHATHM.
OO0pazoBaTenbHbIC
pecypcsl,
JIOCTYITHBIE o
JIOTUHY H
MapoJIIo,
MPEA0CTABIISIEMBI
M Hayunon
OMOIHNOTEKOH

10

10

10

10

10

11




45

31

30

15

u 3a/1a4,
ITOBEPXHOCTHBIE AHAJIOTUYHBIX
HHTErpaJibl TEM, YTO

ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.

2.1 |OnemeHTHI Homamnss pabora  |Pemenue

TEOPUH MO 3a/1a4,
AHAJIOTUYHBIX
TEM, 4TO
ObLTH Ha
MIPaKTUYECKH
X 3aHATHUSIX.

2.2 |OOwbikHOBeHHbIe |[lomamHss pabora |Pemenue
g epeHnnan 3a/1a4,

HbIE YPaBHEHHS AHAJIOTUYHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.

2.3 |Teopwus psaoB Homamnss pabora |(Pemenue

3az1ady,
AQHAJIOTUYHBIX
TEM, YTO
ObLTH Ha
MIPaKTUYECKH
X 3aHATHSIX.

3.1 |OynkumonanbH |[lomamnss pabora |Perienue
bIC PpAIbI, 3ajad,
CreneHHble AHAJIOTUYHBIX
panel, Pan wm TEM, qTOo
unrerpain Oypee, ObLIH Ha

MIPAKTUICCKH
X 3aHATHUSIX.

3.2 |Auddepenuupon |[domamuss padora |Pemenue
aHue 3a/1a4,
CKasUIAPHBIX | AHAJIOTUYHBIX
BEKTOPHBIX TEM, 4TO
oJIen ObLIH Ha

MPaKTUYECKU
X 3aHATHSIX.

3.3 |UurerpupoBanue |[lomamusis pabora |Pemienue
CKasUIIPHBIX U 3azad4,
BEKTOPHBIX AQHAJIOTUYHBIX
roJieit TEM, 9To

ObLTH Ha
MIPaKTUYECKH
X 3aHATHUSIX.

10

10

4.4. Meroguyeckue yKa3zaHusl 10 OPraHU3aluM CAMOCTOSATEIbHOM Pa00ThI CTYACHTOB

I[J'IH 3aKpCIUICHUA MaTepurajad, paCCMOTPCHHOI'O Ha JICKOHUAX U NPAKTUYCCKUX 3aHATUAX, CTYACHTaM




OpeAsaraloTcsl 3aJadyd [0 HW3y4yaeMbIM pas3zienaM M rpaduk uX BbiIonHeHUs. OreHka
CaMOCTOSITENIbHOM paboThl CTyAEHTOB MPOBOAUTCS B BUJIE IMPOBEPKHU JOMaIIHEH pabOThl U YCTHOTO
3ayera.

4.5. IlpumepHasi TeMaTHKA KypPCOBBIX padoT
Hanmcanue kypcoBbIX pabOT MM MPOEKTOB HE MPEAyCMOTPEHa YU€OHBIM IIJIAHOM.

oV. YuyeOHO-MeTOAUYeCKOe U HHPOPMAITUOHHOE o0ecTiedeHue TN CIIMITHHBI

e2) OCHOBHAs JIUTEpPaTypa

e]. ®uxrenromns, ['M. Kypc nuddepenumnansHoro u uHTerpaibHoro ucurciaenus [Tekcr] : yueb.
Ui CTY[. (hU3. M MEXaHUKO-MaTeMaTHy. crell. By30B: B 3 1./ I M. ®uxrenronsi. - 8-¢ u31. - M. :
®duzmariut, 2006 - . - 22 cMm.

oT.1. - 679 c. : rpad. - And. ykaz.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
2. ®uxrtenroinpll, ['M. OcHOBbI MaTemarnyeckoro ananusa. B 2-x 1. Tom 1 [DnekTpoHHbII
pecypc]: yueOnuk. — InextpoH. ngaH. — CII06.: Jlans, 2015. — 441 c¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll _id=65055. HeorpanudeHHbI# 1OCTYI.
3. bareirun, B. B. CO0pHUK 33124 110 2IEKTPOAMHAMUKE U CIIEIUATBHON TEOPHH

oTHOcUTeNbHOCTH [Tekcr] : yueb. mocobue / B. B. barbirun, W. H. Tonteirus. - 4-e u3n., nepepad. -
CII6. ; M. ; Kpacromap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

¢0) 10NOTHUTE/ILHAS JIUTEpaTypa

e1. lemunoBuu b.I1. COopHUK 33134 1 yIpaXHEHUH 0 MateMaTnaeckomy aHanmzy / B.IT.
HemunoBuy. — 14-e uzn. ucp. - M. : Uzn-Bo MI'Y, 1998. - 624 c. (51)

2. Tep-Kpuxopos A.M. Kypc maremarndeckoro ananuza / A.M. Tep-Kpukopos, M.U. 111a0yxun. —
M.: ®usmariourt, 1988.

3. OcHOBBI MaTeMaTnuecKoro ananusa [Tekcrt]: yue0. st cTy.dhu3.crel.n
crent."[Ipukin.maremaruka':B 2-x 4. / B.A.Wnwun, 3.1 I1o3wsk. - M. : ®usmanmr. Y.1. - 2001. -
648 c. (9)

o4. OcHOBBI MaTemMaTuueckoro ananusa [Tekcr]: yue0. 11 cTya.gpus.crem.n
crent."[Ipukin.maremaruka':B 2-x 4. / B.A.Wnbun, 3.1 I1o3nsk. - M. : ®usmanmr. Y.2. - 2001. -
464 c. (9)

o5. Pymun, Y. OcHOBBI MareMaTtrueckoro aHanm3a [ Texct] : yuebHoe mocobue / Y. Pynun; Ilep. ¢
aurn. B.I1. XaBuHna. - 3-e u3n., crep. - CIIO. : Jlans, 2002, 2004. - 319 ¢, 320 c. - [ISBN 5-8114-
0443-3 (11)

6. V. Pynun OcHOBBI MaTeMaTHueckoro anaiausa. M.: Mup, 2002, 2004. (11)

o7. Unbun B.A. Matemarnueckuii ananmus / B.A. Uaeun, B.A. Cagosanunii, ba.X. Cennos. — 1979.
-720 c.

8. bepmant, A.®. KpaTkuii Kypc MaTeMaTu4ecKoro aHaiau3a [ JIeKTpOHHBIN pecypce] : yueOHoe
nocobue / A.®. bepmant, N.I. ApamanoBuu. — Dnextpon. gan. — CII6. : Jlanp, 2010. — 736 c.
— Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=2660 — 3aru1. ¢ skpaHna.

¢9. Kaprames, A.Il. Matemarnueckuii aHaiau3 [ DIeKTpOHHBIN pecypc] : yueOHoe mocobue / A.IT.
Kaprames, b.JI. PoxxnectBenckuii. — Dnextpon. aad. — CII6. : Jlanp, 2007. — 448 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=178.

¢10. bynak, 5.M. Kparusie unterpansl u psast [Tekct]: yue0.ams ctyn.¢pus.u ¢pus.-mar.pak.yH-ToB /
b.M. bynak, C.B. ®omuH. - 3-¢ u3a. - M.: @usmarnut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8

€2)



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

0) mepuoauYecKue U3IaHUA

- HECT

B) CIIMCOK aBTOPCKUX METOAMYECKHX Pa3padoToK
- HeT

F) 0a3bl JAHHBIX, I/IH(l)OpMaIII/IOHHO-CIlpaBO‘lHLIe H MTOUCKOBBIC CUCTEMBbI

http://library.isu.ru/ - Hayunas 6ubnamnorexa UI'Y;

O0pasoBaTenbHbIE PECYPCHI, TOCTYITHBIC MO JIOTHHY W TIapOJIio, peaocTaBisieMbiM HaydHoi
oubmuorexoit UI'Y:

o https://isu.bibliotech.ru/ - DU3 «bubmuoTex»;

. http://e.lanbook.com - DbC «3narenscTBO «JlaHbY;

. http://rucont.ru - DOBC «PykoHT» - MeXoTpacieBas Hay4yHas OWOIMOTEKa,
cofeprkamias oun(ppoBaHHBIC KHUTH, MEPHOINYCCKHE H3IaHUS W OTJACIbHBIC CTaThH 10 BCEM
OTpacisM 3HaHUH, a TAKKe ayno-, BUICO-, MyJIbTUMEINA COPT U MHOTOE JIPYToc¢;

o http://ibooks.ru/ - ObC «AlOyKC»- HTHTEpHET pecypchl B CBOOOTHOM JIOCTYIIE.

*VI. MarepuajibHO-TeXHHYECKOE O0ecevyeHne TN CIUTIIUHbI

Jlnst mpoBeieHUsl 3aHATHIA JIGKIIMOHHOTO THIA B KAYECTBE JEMOHCTPAIIMOHHOTO 000pyI0BaHHS
UCIOJIB3YyEeTCS MeJloBas JI0CKa, IpOeKTop, HOoyTOyk. HammagHocTe obecrednBaeTcst IyTeM
U300paKeHUs cXeMm, AuarpamMM Hu (opMysl C TOMOIIbI0 Mena. Vcrmonp3oBaHue IoOANbHOM
KOMIIBIOTEPHON CETH IO3BOJSIET 00ECHeuuTh JOCTYHNHOCTh MHTEpHET-pecypcoB M peann3oBaTh
CaMOCTOATENIbHYI0O paboTy cryaeHtoB. Ha ¢dakynasreTre uMeeTcss KOMIBbIOTEPU3MPOBAHHAS
ayUTOpusl, MpeJHA3HAYEHHAs Ul CaMOCTOATEIbHOW pPabOThl, C HEOIPAaHUYEHHBIM JIOCTYIIOM B
NurepHer.

Marepuanbl: y4eOHO-METOAMYECKUE IOCOOUs, KOHTPOJIbHBIE 3aJaHus A ayJUTOPHOW H
CaMOCTOSITENIbHON PabOTHI CTYJCHTOB.

*VIIL. O6pa3oBaresibHbIE TEXHOJIOTHHU

3amaud  W3JIOKEHUS W UW3yYEHUs JUCLUIUIMHBI peaju3yloTcs B Cleayromux Gdopmax
JeATEIbHOCTH:

2 JIEKIIMK, HAIeJICHHbIE Ha TONy4YeHHEe HeoOXoauMon wuHdopMauu, U ee
MCII0JIb30BaHUE NIPU PEUICHUU IPAKTUYECKUX 33]1a4;
2 MPAaKTUYECKUE 3aHATHSA, HANPABICHHBIE HA AaKTUBHU3AIMIO I[MO3HABATEIHHOMN

JESITETIbHOCTH CTYICHTOB U MPUOOPETCHUS UMK HABBIKOB PEIICHUS MPAKTHUECKUX U TMPOOTEMHBIX
3a1ay;

L 4 KOHCYJIBTALIUN — €KEHEJENBHO AJIS BCEX KEJIAIOLUX CTYAECHTOB;

L 4 caMoCTOsITelIbHasl BHEayJUTOpHasi padoTa HampapieHa Ha NMPUOOpETeHHE HABBIKOB
CaMOCTOSITEJIBHOTO PELICHNUS 331a4 110 JUCLUILINHE;

L 4 TEKYIIUH KOHTPOJIb 3a AEATEIbHOCThIO CTYEHTOB OCYIIECTBISETCS Ha JIEKIIMOHHBIX

U MPAKTUYCCKHUX 3aHATUAX B XOAC CaAMOCTOATCIIBHOI'O PCUICHUS 3a1a4, B TOM YHUCJIC Y TOCKH.

oVIII. Ouenounnie MaTepuabl 1151 TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOI aTTeCTAIMH

8.1. OueHouHbIE CpesICTBA Ul BXOJHOTO KOHTPOJIs (KOHTPOJIbHAs paboTa).



1) Pemmts ypaBHeHHE! H ﬁf;_ 9a_|| _+ ‘1’,14"'%"‘;;12
2(1 = 30’ i a L a
sin 2
2) Jloka3ark TOKIECTBO: 1+ cos 2 =Iga

3) PemmuTh HepaBeHCTBO: |2x + 3| =4x

4) Tloctpouts rpaduk QyHKIHH: V :x -

5) Pewmts ypaBnenue: Sin3x - 7sinx =0

6) Iloctpouts rpaduk dynruum: ¥ =2-  [1- x|

Ix(x+y+z)=T
7) Pemuth cuCTEMY ypaBHEHMIA: ﬂy(l’. ty+ Z) =14
felr+y+2) =18

8.2. OueHouHbIE CPEACTBA TEKYIIETO KOHTPOJIS

MaTepua.m,l AJISI MPOBEACHUS TEKYIIEI0 U IIPOMEKYTOIHOIO KOHTPOJISA 3HAHMH CTYICHTOB:

Ne Bun xonTpons Kontponupyemsie Tembl (pa3iensl) Komnerennum,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KontponpHas pabora 1-6 (1 cemecTp) OIIK-3
2 KontponrHnas pabora 1-3 (2 cemecTtp) OIIK-3
3 KontponepHast  pabora, |1-3 (3 cemectp) OIIK-3
cobeceT0BaHHUE 10 TEME

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

BapuauTt 1
1. 3anuwmre hopMyny BeIMMCICHHH NOBEPXHOCTHOND MHTerpana 1l
poga. B uem ero cmeicn? (0.1 banna)
2. 3anucaTs HHTerpan _[[ f(x; v)dxdy B BHIE NOBTOPHBIX
G
HHTEIPA/IoB C pa3/IHUHbIM uﬂpﬂ,qﬁnm HHTL‘rpupUBﬂHHm eciu
obnacts G 3a/1aHa HEPABEHCTBOM X+ y 2<2ax (0.2 banna)
3. BeluHCIHTE MHHTETPAN _U sinf|x—y|dxdy , ecoin G -

TPeyroibHHK ¢ sepwmdami (-4; 1); (-1;-0.5) 1 (3.5; 8.5)(0.2 banna)




JleMOHCTPanOHHBIH BapHAaHT KOHTPOJIbHOH PaboThI

3amaun u3 cobopauka [emumoBuy b.I1. COOpHUK 3amady W yHOpaKHEHHH 1O MaTeMaTHYeCKOMY
anammsy / B.I1. lemunoBuy. — 14-e uzn.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c:

NoeNe 2548, 2554, 2560, 2568, 2573

JIeMOHCTPaHOHHBIN BapHaHT KOHTPOJIBHOM PabOThI

3anaun u3 cOopuuka JlemunoBuy B.II. COopHHMK 3amay M yHnpa)kHEHHH O MaTeMaTu4ecKoMy
ananuzy / B.I1. lemunoBuy. — 14-e uzn.,uctp. - M. : Uza-Bo MI'Y, 1998. - 624 c]:

NoeNe 2619, 2662, 2664, 2666.1, 2677

Bonpochbl K AK3aMeHY

1 cemecTp

1.

11.
12.

13

18.

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

OneMeHTapHble GYHKIUH, UX IpadUKy.

YeTHOCTh, HEYETHOCTD, IEPUOJUYHOCT (PYHKIIHH.

[Ipenen mocnenoBarenbHOCTH M (QyHKIMU. CBoiictBa mpenenoB. | u Il 3ameuarenvHbie
IIPENETIBI.

beckoneuno Mmanble u OGeckoHeyHO Oounbiime. CpaBHeHHE OeCKOHEYHO Maublx. Tabnuua
SKBUBAJIEHTHBIX (PYHKIIHH.

HenpepbIBHOCTE ¥ BUBI pa3pbiBOB (PyHKIMHU. CBOMCTBA HEMTPEPBHIBHBIX (QYHKIUI.
IIpou3BonHasl, ee reOMETPUUECKUI U MEXaHUYECKHA cMbIci. 1Ipon3BoaHas nponsBeacHus,
YaCTHOTO U CIOKHOW (DYHKIIMU.

Jlorapudmuueckoe muddepenuupoanue. Juddepenuupopanue GyHKIUNA, 3aJaHHBIX
napamerpudecku. @opmysna JleoHuLa.

Huddepenunan, ero npuMeHEHHE K MPUOIMKEHHBIM BBIUMCICHUSIM. TE€opeMbl O CpeaHeM
(Ponns, Jlarpanska, Komm). I1paBuio Jlonurans.

BriBoa popmyin [uist HAXOXKIEHUS IPOU3BOIHBIX.

. Uccnemopanue (bYHKHHﬁI ACUMIITOTBI, MOHOTOHHOCTB, 3KCTPCMYM. BBIHYKJ'IOCTL, TOYKH

neperu6a. O61mas cxema uccieaoBaHus QyHKIIHH.
CBolicTBa HEOIIPEIENIEHHOTO UHTErpajia, UHTErPUPOBAaHUE TIOACTAHOBKOM U IO YaCTSM.
WuTerpupoBanue npocTeniux apooei.

. IaTerpupoBaHue palnoHaIbHbBIX APOOEH.
14.
15.
16.
17.

HuTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKIIHI.

WuTterpupoBaHue anreOpanyeckux UppanroHaIbHOCTEH.

[TonsiTve onpeaeneHHOro HHTETpaa, ero CBONCTRA.

Bberuvcnenue muom@aau  KpUBOJIMHEHMHOW TpalneluMu W JUIMHBL JAYTM € IIOMOIUBIO
OTpe/IeNIEHHOTO HTETpaa.

Bbruucnenne o0beMa M IUIONIAAM TMOBEPXHOCTH BpAIlEHUs C MOMOIIBIO OINpPEeIEHHOIO
MHTerpasa.

HecoGcTBeHHBIE HHTETPaIbl, TEOPEMBI CPAaBHEHMUS.

[Ipenen u HenpepbIBHOCTH (DYHKIMH JBYX IEPEMEHHBIX.

[Tonusrit tuddepennman GyHKIMY MHOTHX EPEMEHHBIX.

[TpubnuxeHHbIC BBIYUCICHUS C TIOMOIIBIO MOHOTO Aud depennuana.

YacTHble TPOU3BOAHBIE BBICIIUX MOPSIKOB.

KacarenbHas I10CKOCTh U HOpMaJjb K TOBEPXHOCTH

JuddeperurpoBanme CI0KHBIX U HESIBHBIX (DYHKIIMHA MHOTHX NEPEMEHHBIX.

OKCTpeMyM B TOUKE U B 00JIaCTH.

Onpenenenne ABOWHOIO UHTErpajia, €ro CBOWCTBA U METO/IbI BBIYMCICHUS.

Omnpenenenre TpPOMHOTO HHTETpaa, €ro CBOMCTBA U METO/IbI BHIYMCIICHUSI.



29
30

31

32.

33.
34.
35.

36.
37.
38.
39.

. JIBOItHO# MHTErpas B HOISIPHON cucTeMe KOOpAUHAT. SIko6uaH npeoOdpa3oBaHMUs.

. Hunuaapuueckue u cheprueckre KoopAUHAThL. TpoHHONW MHTErpaj B LHUIMHAPUYECKUX U
chepruyecKrX KOOpAUHATAX.

. [IpnnoxeHust KpaTHBIX UHTErPAJIOB.

Onpenenenne KpUBOJIMHEHHOro MHTerpana l-ro poga. CBoilCTBa M METOABI BBIYHCICHUS

KPHUBOJIMHEMHOTO MHTErpajia 1-ro poxa.

Omnpenenenne KpUBOIMHENHOTO HHTErpaa 2-ro posxa. CBONCTBA U METOABI BEIUNCIICHHUS.

[IpunoxeHus: KpUBOJIMHENHBIX UHTETPAJIOB.

®opmyna Octporpaackoro-I'puna. HezaBucuMOCTh KpUBOJIMHEMHOIO MHTErpajia 2-ro pojaa

OT ITyTH UHTETPUPOBAHUS.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 1-ro poja, CBOWCTBA M METO/IbI BHIYUCIICHUS.

OrnpenenieHne MOBEPXHOCTHBIX MHTETPAJIOB 2-TO POAA, CBOWCTBA U METO/IbI BBIYUCIICHUS.

Teopema OcTporpanckoro - ['aycca.

Teopema Crokca.

IIpumep 3K3aMeHANMOHHOTO OUJIeTa

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.

N

e A e

10.
11.

12

15

17.
18.

19.

CkansipHoe monie. [ToBepXHOCTH M IMHUH YPOBHSL.

[TpousBoaHass MO HampaBieHUIO. [pajuMeHT CKaJsgpHOro moisd, ero cpoicTBa. CBs3b
MIPOM3BOIHOM 110 HAIIPABJICHUIO U TPAINCHTA.

[TonsiTHe BeKTOpHOTO MOJIsl. BekTOpHbIE TMHUY.

ITotok mons. JluBeprenuus, ee CBOMCTBA.

®opmyna Octporpackoro-I'aycca B BekropHOU dopme.

Potop BexToproro nosst. [upkynsinus, ee cBoiictBa. @opmyna CTokca B BEKTOpHOU popme.
Oneparop 'amunbsrona. Bextopusle onepauuu 1 u 2 nopsiaka.

OCHOBHBIE KJIacChl BEKTOPHBIX ITOJIEH: CONCHONIATBHOE, TOTEHIINAEHOE, TAPMOHHYECKOE.
[Tonstne auddepeHunanbHOrO ypaBHEHUsT IepBoro mnopsaka. OOmiee  perieHue
JuddepeHIMaTbHOTO YpaBHEHUS IEPBOr0O MOPSIKA.

3anaya Komu it muddepeHnmanbHOro ypaBHeHus! IEpBOro MopsiaKa

[eomerprueckuit  cmbicn U GEepeHINATFHOTO  ypaBHEHHS  IEPBOTO  TOPSIKA.
Juddepennnanbable ypaBHEHHS IEPBOTO MOPSIKA C PA3ACNIAIOUIMMUCS TIEPEMEHHBIMU.

. OmHoponnbie quddepeHnrnanbHbIe YPaBHEHHS TIEPBOTO MOPSIIKA.
13.
14.

Jluneitnble nuddepeHuanbable ypaBHEHUs IEpBOro Nopsiika, popmyra bepHymm.
VYpasHenue bepHysuiu u ero peieHue.

. ﬂI/I(I)(I)epeHLII/IaHLHBIG YpPaBHCHUA 2-T0 nopsAKa, 1OIyCKArOIINEe IMOHNKCHUC MTOPAIKA.
16.

Jluneitnble nuddepeHIanbable ypaBHEHUS BbICIINX MOpsakoB. O0Imue NMoHATHA. 3ajaya
Komm.

Jluneitnbie ogHOpoAHbIE MU depeHIaIbHbIe YPaBHEHHSI U CBOMCTBA UX PEIICHUN.
Jluneiinass He3aBucuMocThb (yHKkuui. Omnpenenurtens Bponckoro. YcnoBue nauHeNRHON
HE3aBHCUMOCTH PEUIeHUH JTMHEHHOTro OAHOPOAHOTO M hepeHIINaIbHOTO YPABHEHHUS.
Teopema 0 CTpyKType OOILIEro peuieHus JIMHEHHOTo OJHOPOIHOTrO U (epeHIINaTbHOIO
YpaBHEHUS.



20.

21.

22

23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

36.

37

Jluneitnple  opHOpoAHbIE  JTuddepeHIanbHble  YpaBHEHHUS  C  IMOCTOSIHHBIMHU
ko3 punrentamMu. XapakTepuCTUYECKOE YPaBHEHHUE.

Onpenenenue (QyHIaMEHTATbHONH CHUCTEMBbl pEIIEHHH B 3aBUCHMOCTH OT THIA KOpHEH
XapaKTEPUCTHYECKOIO YPABHEHUSI.

. Meron Bapuanuu (Jlarpanxa) Ipou3BOJIbHBIX TOCTOSHHBIX.

Jluneiitnple  HeopHOpOAHbIE  AupQepeHIuanbHbIE  YpaBHEHUS C  MOCTOSIHHBIMU
K03 UIIEHTaMH CO CIIEIMATBbHON MPaBON YacThI0, METO/ MOJI00pa YaCTHOTO PEILICHHS.
Cucrembl THMHEHHBIX TU(pdepeHINATIbHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 (UIIMEeHTaMHU,
METO/IbI UX PELICHUM.

Onpenenenne 4ucioBoro psana. OnpeneneHne YaCTHYHON CyMMBI psia.

Omnpenenenne cxonsiierocs ynucioBoro psaa. Kpurepuii Komm.

HeoOxonumblii mpU3HaK CXOAUMOCTH psijia. ['apMOHHYECKHI, TeOMETpUYECKUN P,
[Tpusnak cpaBHenus. [IpenensHas Gpopma npu3zHaKa CpaBHEHHUSI.

[Tpusnak Jlanam6epa. Panukaneueiii mpusHak Komu. MaTerpanbhbiii npusnak Komu.
IToHsTHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPELYOLIUXCS PALOB.

Teopema JleiiOHuma. AOGCONIOTHAS U YCIOBHASI CXOIMMOCTh 3HAKOUEPEAYIOUIUXCS PSJIOB.
@yHKIMOHANBHBIN psii. PaBHOMepHas cxoqumocts. Kpurtepuii Beitepmrpacca. Iloctpoenue
Ma>KOPHUPYIOLLETO psaa.

Crenennoii psg. Teopema Abens. OOmacTh CXOAMMOCTH cTeneHHOro psna. IlpaBuio
HaX0XKJICHHs paiuyca CXOAUMOCTH.

Psin Teitnopa, Makiopena. Pa3nosxeHrss OCHOBHBIX JIeMEHTAapHBIX (PyHKIMHA.

[IpuMeHeHre CTENeHHbIX pPSIIOB K penieHuio auddepeHIHanbHbIX YpaBHEHUH, K
BBIUHCJICHUIO MHTErPaJIOB.

Tpuronomerpuueckuii psig @ypre. Haxoxnenue korpGuIueHToB psijia ¢ MepuoaoM 21 U ¢
IIPOU3BOJIBHBIM IIEPUOIOM.

. Teopema {upuxiie.

[Ipumep 3K3aMeHALIMOHHOTO OMJIeTa

1. late onpeneneHue MOTOKa BEKTOPHOTO MOJISA, TOSCHUTH €T0 (PU3NUECKUil CMBICIL.
2. JIlunerinas HezaBucumocTh pemienuid JIOY, onpenenurens BpoHckoro.

3. HeoOXoaumplii MpU3HAK CXOAMMOCTH YHCIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.
11.
12.
13.

CDYHKI_[I/IOHaJIBHBIe psAABI

Teopembl 0 mpeAenbHOM Mepexofe (HEMPEPHIBHOCTH), MOYWIEHHOM HWHTETPUPOBAHUM U
muddepeHIMpoBaHNH (PyHKIIMOHAIBHBIX PSI0B

CreneHHble psAbI

Pagnyc cxogumoctu

®opmyna Komu - Anamapa

PaBHOMEpHasi CXOOUMOCTP M HENPEPBIBHOCTH CYMMBI CTENEHHOTO psilia, MOWICHHOE
UHTErpupoBaHue U 1 depeHIpoBaHme

JlocraroyHoe ycioBHE Pa3lOKHUMOCTA (PYHKUUN B CTETEHHBIE PSAJbI, PA3NIOKEHHE B P
Telinopa 37eMEHTAPHBIX QYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QpyHkmii B TpuroHoMeTpuueckuii psag Oypre
KommniexkcHast popma psina @ypbe, HaxokaeHne KodPPHUIUEHTOB psaaa
IIpenenpHbiit iepexon ot psaga Pypwe k u"Terpany Oypse
[IpeobpazoBanue Oypbe 115 TPOU3BOTHON

Teopewmsr ['aycca u Ctokca B BeKTOpHOM popme.

FCOMeTpI/I‘-ICCKPIG U MCXaHHUYCCKHE IIPUITOKCHHA KpHBOHHHGﬁHBIX U TOBEPXHOCTHBIX
HHTCI'pajIoB.



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

Ckansipusle noist (mpeoOpa3oBaHKe, HHIYIIUPOBAHHOE HHBAPHAHTHOCTHIO)
BekropHsble mosns (3akoH npeoOpa3oBaHus)

I'pagueHT - BEKTOpHOE 10JIE, IUBEPTEHIUSA - CKAJIIPHOE 110JIE | €OMETpUYECKUI CMBICI
Potop, npuMeps! BIUUCIEHUS

KprBonuHenHble U MOBEpXHOCTHBIE HHTErpaIbl 1I-ro poxa

DU3NYECKUN CMBICI JUBEPTEHLIINU

PuU3NYECKUN CMBICI POTOpA

Tpu ycia0BHs IOTEHIMATBHOCTH OIS

OpTroroHanbHbple KPUBOJIMHENHBIE CUCTEMBI KOOPAUHAT

BeIpaxxeHus a1 rpaiueHTa, TMBEPreHIIMH U JIAIJIAaCUaHa B KPUBOJIMHEHHON OPTOTOHAJIBHON
CHUCTEME KOOpAUHAT

IIpumepsl 3aganuii K 3k3ameny 3a LI cemecTp

3amaun u3 cObopuuka JemumoBuy B.II. COopHMK 3a7au W yOpaXHEHUH IO
maremaruueckomy ananusy / B.Il. Jlemunosuu. — 14-e uzg.ucop. - M. : Uzn-so 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 mecmogvlx 3a0aHuUll 01 NPOBEPKU CHOPMUPOCAHHOCMU KOMNEMEHYU, YKA3AHHbIX
eévluie 6 n.3:

1. VKasaTbh 3HaUEHHe CMEIIaHHOM 4aCTHOM IIPOU3BOHOM BTOPOTO IOPS/IKA
QYHKIUH z=sine" -y’

2
2z =2y-cose”
0x0y

2
ek =—cose' ‘e -2y
0x0y

2
A =2y-cose’ e
0x0y

2
0z =2y—cose e
0x0y

2. YKa3aTh 3HaUeHHe MPOU3BOTHON GYHKIIUH y=x"-In x
oy '=2x-Inx+x

ey'=2x-Inx+x’

ey =2x+x-Inx

r:2mx

+Xx
X

3. YKa3aTh 3HaU€HHE HEOIIPeIeJIEHHOTO HHTerpasia f sin{3x—5)dx

cos(3x—5)+C
—cosl3x—5]+C



e —3cosl3x—5]+C

. _Tlcos(3x—5)+C

4. YKa3aTh 3HaU€HUe OIIpeieJIeHHOro0 HHTerpa’a
2

dx
2
0 4+ x
o arctg?
o 1r/4
o /8
o 1/8
—
Pa3paboryuku: Q’M 4 /!/,/ JoueHT kadenpsl Teoperndeckont puszukn  Cununkas A.B.
P A2

[Iporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBanmsiMu PI'OC BO mno HampaBieHUIO
noaroroBku 10.03.01 MuadopmanmonHas 6e301mMacHOCTb.

[TporpamMma paccMoTpeHa Ha 3acenanuu Kadeapsl TeopeTudeckor husukn «24» mapta 2025 1.
[TpoTokon Ne6

;/,‘{' —C.B. JloBuiOB

v

3aB. xademnpoii

Hacmoswas npoepamma, He Mmodxxcem Ovimb 60CHpou3gedeHa HU 6 Kakou ¢hopue Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pazpadomyuuxa npocpammel.



