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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.

I1. MecTo nucuumuinnbl B cTpykrype OITOIT

B ctpykrype OIIOII nucuurinHa BXOIUT B 0053aTENBHYIO YaCTh MPOTPAMMBI M SIBJISETCS MEPBBIM
U OCHOBHBIM MAareMaTHYeCKUM KypcoM Hapsay C JUCHUIUIMHON «JIuHeliHas anreOpa u
aHaJUTUYeCKas reoMeTpus». M3ydenwe Kypca mpeanonaraer Hajduyue OCHOBHBIX 3HAaHUW U
YBEPEHHBIX HABBIKOB PEIICHHUS 3a/1ad B paMKaX IIKOJIbHOU MPOrpaMMBbl alireOpbl U Hayasl aHajau3a, a
TaK)Xe T€OMETPUH.

3HaHUA 10 MATeMaTUYEeCKOMY aHajiu3y OyIyT HCIIOJIb30BaHbI MPAKTUYECKU BO BCEX Kypcax H
JTUCIUIUIMHAX, W3YYaeMbIX B paMkax yudeOHoro ruraHa HampapineHus 11.03.04 «DnekTpoHuka u
HAHOXJIEKTPOHUKay: Moaynu «Marematukay, «Dusukay, «Mupopmarrkay; nucuuruinnbl « Teopus
BEPOSITHOCTH U MaTEMaTUYECKasi CTATUCTUKAY.

olll. TpeGoBanus K pe3yibTaTaM 0CBOCHUS AMCUMILIMHBI (MOXYJIA)

Hepeqenb IVIAHUPYEMBIX pe3yJbTaToB Oﬁy‘-leHI/Iﬂ nmo AUCHUMIIJIMHE, COOTHECCHHBIX C
HHIUKATOPAMH TOCTUKCHUS KOMIIETeHIU I

KommereHnus |OIIK-1:  Cnocoben  ucnonb30BaTh  MOJNOXKEHMsS, 3aKOHBI M METOJBI
€CTECTBEHHBIX HAyK W MAaTeMaTUKH M peUIeHHs] 3alad WHKEHEPHOU
EeSITENLHOCTH

Wuaukatoper |OIIK 1.1 [Ipumensiet puznko-maTeMaTnyecKuii anmapar B cepe cBoei
po¢eCCUOHATIFHOM NEeITEIbHOCTH

KOMIIETEHIINH
B OIIK 1.2 [Ipumensier 6a30Bble 3HaHUS B 00JIACTH (PUBHUKU AJIS PEIICHUS

MIPUKIIAIHBIX 33714 TPO(eCCHOHATBHON e TeIbHOCTH

OIIK 1.3 IIpencrasmiser ciymaresnsm B JOCTYITHOM IJI BOCIIPUATHUSA
(dopme 3HaHUS B 00J1aCTH (HU3HKH, B TOM YHUCIIE TIPH
BBINOJIHEHUH 3324 B cepe neJarornyeckoil 1esTeabHOCTH

elV. Conep:kanue ¥ CTPYKTYpa JHCHUIINHBI

eO0BEM AUCHUIUIAHBLI COCTaBIsAET 16 3aYeTHBRIX €OWHHI, 576 dacoB, B ToM uucie 344 daca
KOHTaKTHOH paOoThl.



®3aHATHs NPOBOJATCS B OYHOW (hopme OOyueHHs] ¢ HNPUMEHEHHEM JAUCTAaHIIMOHHOTO KOHTPOJIS
camocTosTeNIbHOU paboThl cTyneHToB uepe3 DUOC ¢akynbreTa. DNEKTPOHHONW U JAUCTAHIIMOHHOM
dopm 00yyeHUs: He NTpeycMaTpuBaeTCs.
eHa nmpakTrudeckyro NOAroToBKY oTBoAUTCs 160 yacos.
eDopMa ITPOMEKYTOYHOU aTTECTALMK: DK3aMEH.

4.1. Conep:kanue THCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, ¢ YKa3aHHEM BH/I0B Y4eOHBIX
3aHAITUH M OTBEJEHHOI0 HA HUX KOJIHYeCTBA aKaleMUYeCKUX YacOB

Ne |Paz| C | Bc | U3 Buppb! yue6HO# paboTHI, DopMEI
/i |pgen| e | er | HUX BKJIIOYAsi CAMOCTOSTEIBHYI0 paboTy 00y4aroIuxce, TeKYILero
OUC | M 0 |Ipak IIPaKTUYECKYIO IOITOTOBKY U TPYL0EMKOCTh KOHTPOJIS
oUI| e 4 | TUUe (B yacax) yCIIeBaeMocCT
JH| €| ac jerad | g prakTHas pabota npenogasatens ¢ | CamocTosTe H
BUT| T | OB | IOAT 00y4aloIUMHCS JIbHAs Popma
eM | p OTOB pa6ota IPOMEXYTOY
BI Ka Jlexuuu CeMmuHapcky | KOHCyIbTaIu HOH
06yy4 € H aTTecTalluu
aIoI / (no
HUxcs IIPaKTHYIECK cemecmpam)
ue
/
nabopaTopH
Ble
3aHATHUSA
1 1-6 216 |68 |50 68 2 52 [TpakTuueck
0€ 3a/1aHHue,
OITpOC;
JK3aMeHalu
OHHBIE
OuIeTHI
2 1-3 12 216 |60 |40 60 1 71 [IpakTrueck
0€ 3aJ1aHue,
OITpOC;
JK3aMeHalu
OHHBIE
OUIIeTHI
3 1-3 3 144 132 |32 32 1 40 [IpakTrueck
0€ 3aJ1aHHue,
OITpOC;
JK3aMeHalu
OHHBIE
OUIIeTHI

4.2 Tl.1aH BHeayIMTOPHOM CaMOCTOSITEIbHOUM Pad0Thl 00y4AIOIIMXCH MO TUCIUIIINHE

Cemectp

HazBauue
pasnena,

TEMBI

CamocTrosTenbHas paboTa 00y4aromuxcs

Bun
CaMOCTOSITEN
bHOM
paboTsl

Cpoxku
BBITIOJTHCHU A

TpynoeMkcT
b ("ac.)

O1ieHOYHOE
CPEICTBO

VYuebHo-
METOIUYECK
oe
obecreueHu
e




CaMOCTOSITEN
bHOU
paboThI
1 Tema 1-6 Pentenue ITocne 52 JlemoHcTparr | Mcrounnku u3
3a71au MPONAEHHBIX M TOTOBBIX | OCHOBHOI 1
. |TeM pelLIeHn JIOTIONTHUTENBH
JIOMalIHEN 3
OH JIUTEPaTyphI
paboTE! o TeEMe
2 1-3 Pemenne ITocne 71 JlemoHcTpary | MPAKTHICCKIX
3a1a4 PO IEHHBIX Usl TOTOBBIX | 3aHATHI,
., |TEM perieHui O6pazoBarenbH
JIOMaITHen
BI€ PECYPCHI,
pa60TLI J0-CTYITHBIC 10
JIOTHUHY U
3 1-3 Penrenue ITocne 40 HemoHcTparg y
3a1a4 MPONIAEHHBIX U TOTOBBIX | 2P0,
TeM peHJeHPII?'I MmpeaoCTaBlIIeEM
AOMalliHen bIiM Hayunoii
paboThI OUOTHOTEKOH
urv.

4.3. Conep:kanue y4e0HOro Marepuajia

Ne

Tema

Kparkoe conep:kanue

1 cemecTp

Bsenenue B
MareMaTu4eCKui
aHaan3

MHuoxecrtBa. OtoOpaxeHnuss MHOkecTB. DyHKuuU. OCHOBHBIE

JNIeMEeHTapHble  (pyHKIMHM, WX CBOMicTBa H  TpaduKy.
[MocnenoBarensHOCTH U TIpeaensl. HenpepbIBHOCTE M pa3phIBEI
¢ynkun. beckoHeuHO Manble, OECKOHEYHO OonbIInEe W
9KBUBAJICHTHBIC (DYyHKIINU.

Huddepenunansuoe
WCYHCIICHHE

[IpousBogHas, €€ reoMeTpHuecKUii M (U3NYECKHIA CMBICI.
Huddepennnan dynxmun. [IpaBuna HaxoXIeHUS TPOU3BOAHON
u nuddepeHmnmana. Tabmuna TIPOU3BOIHBIX u
muddepennmanos. [TpousBonusie U auddepeHIuanbl BRICIINX
nopsakoB. Teopema o cpennem. [Ipasuno Jlonuransa. VYcnosus
MOHOTOHHOCTH (QyHKUMU. HeoOXogumble U JAOCTATOUYHBIE
ycnoBus 3kcTpemyma (yHkiun. Hambonbinee n HauMeHbIIee
3HaYeHus (YHKIUU Ha 3aJaHHOM oTpe3ke. lccrnemoBanue
BBIMYKJIOCTH  QyHKOuU. Toukum meperuda.  ACHMIITOTEHI.
[TocTpoenue rpaduka dpyukuun. @opmyna Teiinopa.

Huddepenunansuoe
HCUHUCIICHUE

(YHKIMI HECKOJIBKUX
HEPEMEHHBIX

YacTHble POU3BOJHBIE, YPABHEHHsI KacaTelIbHOU IUIOCKOCTH H
Hopmanu. Juddepennuman, ero CcBI3b € YaCTHBIMHU
npous3BoaHbIMU. lIpom3BogHas 1o HampasiaeHuro. I'panueHrt.
DKeTpeMyM (YHKIIMH HECKOJIBKUX MEPEMEHHBIX.

WHTerpansHoe
VCUHCIICHUE

CpoiicTBa 1MepBOOOpa3HBIX U Tabnwia uHTErpayioB. OCHOBHBIC
PUEMBI WHTETPUPOBAHHUSL. Merton HEOIPeIeIEHHBIX
KOO((OUIIMEHTOB,  WHTETPUPOBAHHE  HPPAIHOHAIBHBIX |
TPUTOHOMETPUYECKHX BbIpaKeHHH. [IoHATHE OIpeneIeHHOro
MHTEeTrpasa. dopmyia Herorona-JleitOnuna. 3ameHa
NEPEMEHHON W WHTETPUPOBAHHE IO YacTsIM B ONPEACICHHOM




uHTerpasiie. leoMmeTpuueckue MNPUIOKEHUS OINpPeAeICHHBIX
uHTETpasioB. HecoOCTBEHHBIC HHTETPAIIBIL.

Kparnbie nHTErpast

[TondaTtue o KkparHbIX WHTErpanax. J[BoilHbIE MHTETpajibl U MX
BBIYMCIICHHE. 3aMEHa MEPEMEHHBIX B JIBOWHOM HHTErpale.
JIBoliHbIe MHTErpaabl B MOJAPHBIX KoopauHarax. [IpunoskeHus
JIBOMHBIX UHTErpaJIoB. TPOMHONM HHTErpal U €ro BEIYUCIICHHUE.
[IpunokeHust TPOMHBIX UHTETPAJIOB.

KpuBonunenineie u
MMOBEPXHOCTHBIE
WHTETPaJIbl

KpuBonuneinbiii uaterpan [ poaa v ero BeIYUCIEHHUE.
KpuBonuneiinelii unterpan II poma u ero BbIUHCIEHHE.
[IpunoxkeHus: KPUBOIMHEHWHBIX MHTErpasioB. [lOBEpXHOCTHBIM
unrerpai [ pona u ero Beruucienue. 110BepXHOCTHBIN HHTErpall
II ponma u ero BeumcieHue. IIpunokeHHsT MOBEPXHOCTHBIX
UHTETPAJIOB.

2 cemecTp

ONEMEHTBl  TEOPUH
0TI

CkansipHble U BEKTOpHBIE N0J1s. [IoBEpXHOCTH M JTMHUM YPOBHS
CKaJSIPHOTO 110Js. BeKTOpHBIE JIMHUM BEKTOPHOTO IOJIS.
Juddepenunanbupie onepanuy HaJl MOISMH: IMPOU3BOAHAS 10
HANpaBICHUIO U TPAJAMEHT CKAIPHOIrO 1ojs; JMBEpreHuus H
porop BekropHoro noss. [lorox nmons. Hupkynauusa. Oneparop
['amunbroHa. OCHOBHBIE KJIACCHI MOJIEH

OOBIKHOBEHHBIE
muddepeHnraIbHbIe
ypaBHEHHS

Huddepenunanbupie ypaBHeHuss 1-ro mopsaka. JluneiHble
muddepeHnraibHble YpaBHEHUS BBICIINX MTOPSIKOB. JIMHEHHbIE
ofHOponHble AuddepeHIranbHble YpaBHEHUS N-TO MOPSIKa C
NOCTOSIHHBIMU K03 durmentamu. JIMHEHHbIE HEOIXHOPOIHBIC
muddepeHnranbHble ypaBHEHUS N-TO MOPSAJKa C TMOCTOSHHBIMHU
K03 UITHUCHTAMH. Cucrema  JUHEWHBIX  OJHOPOIHBIX
muddepeHnnanbHbIX YpaBHEHUH 1-r0 OpsiiKa ¢ MOCTOSHHBIMU
K023 dUIMeHTaMH

Teopus psiaoB

UYucnoBele psaasl. HeoOxomumoe  ycloBHE — CXOAMMOCTH.
Kputepuit  Komm. JlocTatouHble NOpU3HAKH CXOJUMOCTH
3HAKOMOCTOSIHHBIX psioB. [IpusHak JleitOnuna. CreneHHble
panbl. Pamunyc cxomumoctu. Psaner Teisiopa m Makiiopena.
[TpubnuxeHHble BBIYUCICHUS C HOMOLIbIO pAnoB. Pemienue
mudepeHInaIbHBIX ~ YPAaBHEHHM C  TOMOINBIO  PSIOB.
Tpuronomerpuueckuii psg @ypwe. Teopema Jupuxie.

3 cemecTp

Teopus psinoB

DYHKUMOHAJIbHBIE psaabl: TeopeMbl 0O HENPEPHIBHOCTH,
MOYWICHHOM  HWHTErpupoBaHuuM W auddepeHnupoBaHUU
(YHKIIMOHAIBHBIX PSAIOB.

CreneHHble paabl: Pamuyc cxopmumoctu. dopmyiia
Komn - Apmamapa. PasnokeHue B psap Teismopa
JJleMeHTapHbIX (QYHKIUN, 00J1aCThb CXOJUMOCTH.

[Ipuno>xeHus psagoB.

Pan  u_ uHTerpas _ dypbe: Paznoxenue ¢yHKOmii B
TpuroHometpuueckuii psag dypne. Komriekcnas dopma psiga
@ypbe, HaxoxkzeHHe kodpduuuentoB psaga. IlpenenbHblii
nepexof oT psna Pypee k unrerpary Oypwe. [IpeodpazoBanue




®Dypbe 1151 TPOU3BOAHOM.

Ckamspuple  monst  (mpeoOpa3oBaHHe,  HWHAYLHPOBAHHOE

BCKTOPHBIX roJieit

HuddepennmpoBany | ”HBAPUAHTHOCTHIO). BekTOpHBIE 1MOJIs (3aKOH MpeoOpa3oBaHus).
2 |e crkamapueix  u | Omeparop Habna. ['pagueHT — BEKTOPHOE MOJIE, TUBEPTEHIUS —
BEKTOPHBIX MOJICH ckaysipHoe Tmosie. I'eomerpuueckuit cmbici. Porop. ITpumepst
BBIYHCIICHUS.
Teopemsl ['aycca u Ctokca B BeKTOpHOH 3anucu. Ouznueckuil
CMBICIT JuBEpreHuuu. PU3HMYECKUHd CMbICI poTtopa. Tpu
WNHurerpupoBanue FIMBEPTenil poTop p
3 | cxaTSDHEIX 4 | yeroBus MTOTEHIUATIbHOCTH TOJIAL. OpToroHanbsHble
P KPUBOJIMHEMHBIE CHUCTEMBI KOOpAMHAT. BbIpakeHus s

rpaJueHTa, AUBEPreHIMH W JlalulachaHa B KPHUBOJIMHEHHOMN

OpTOFOHaHLHOfI CUCTCMC KOOpAUHAT.

4.3.1. IlepevyeHb CeMHHAPCKHUX, NPAKTHYCCKHUX 3aHATHI U 1a00paTOPHBIX padoT

Ne paspena u
TE€MBI
JUCLIUIITHHBI

HaunMeHOBaHNe CEMHUHAPOB,
MIPaKTUYECKUX U JIaBOPaTOPHBIX
paéot

Tpynoe
MKOCTBb
(4acnl)

O1eHou
HBIE
CpenCcTB
a

dopmu

pyeMble
KOMIIET
eHIIUU

1 cemecTp

Bsenenue B
MaTeMaTHYECKU
W aHanu3

MHoxecTBa. OTtobOpakeHust
MHO)KeCTB.  DyHkuun. OCHOBHBIE
aNIeMEHTapHbIe QYHKIIMH, UX CBOWCTBA
u rpadpuxu. [locnenoBarensHOCTH U
npenensl. HempepbIBHOCT U pa3phIBBI
byHKIHN. beckonewyHo Malble,
0ECKOHEYHO Ooupime "
OKBUBAJICHTHBIE (DYHKIIUH.

10

KonTpon
bHas
pabora

OIIK-1

Huddepenuman
bHOE
WCUHUCIICHUE

IIpousBonHass, €€ reoOMEeTpUYECKUN H
¢buznueckuii cmbicia. duddepenunan
¢bynkuuu.  [IpaBunma  HaxoXaeHUS
npousBogHOM u  auddepenmana.
Tabnuua IIPOU3BO/IHBIX u
mubdepennuanos. [IpousBomHbie U
mudQepeHransl BEICIINX TOPSIIKOB.
Teopema o cpennem. IlpaBuio
Jlonurana.  YcinoBusS MOHOTOHHOCTH
(bYHKITIH. HeobOxonnmeie u
JIOCTaTOYHBIE YCIIOBHS OJKCTpPEMyMa
(bYHKITIH. Haubonbmee u
HaVMEHbIIIee 3HA4YeHHs (QYHKIUU Ha
3aJjaHHOM  oTpeske. HccnenoBanue
BBIITYKJIOCTH byHKIUH. Toukn
nepern6a. Acumnrotsl. [loctpoenue
rpaduka (GYHKIMH. dopmyia
Tennopa.

10

KonTpon
bHas
pabora

OIIK-1

Huddepenmnman
bHOC
WCYHCIICHUE

YacTHble IIPOU3BOJIHBIC, YPAaBHEHHUS
KacaTeslbHON IUIOCKOCTH M HOPMAJIH.
Huddepennman, ero cBa3b ¢

14

KonTpon
bHas
pabora

OIIK-1




byHKIHIA

HECKOJIBKUX
MEPEMEHHBIX

YaCTHBIMU IIPOU3BO/IHBIMU.
[IpousBonHass 1O  HAINPABICHUIO.
I'pamuent. OkctpemMyMm  QyHKIHH
HECKOJIbKUX MIEPEMEHHBIX.

HurterpanbHoe
HNCYUHUCIICHUEC

CaoiicTBa 1epBOOOpa3HBIX U TAOIUIIA
uHTerpaioB.  OCHOBHBIE  NPUEMBI
WHTETPUPOBAHUS. Meron
HEOMpeaenéHHbIX KO3 (UIMEHTOB,
MHTErPUPOBaHUE UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUI.
[ToHsATHE OlIpEeneeHHOro HHTEerpaa.
dopmyia Herotona-JleitOuumna.
3amMeHa MEPEMEHHOI u
MHTETPUPOBAaHME IO  4YacTsiM B
OIpEeIeIIEHHOM UHTErpase.
I'eomerpuueckue MIPUIIOKECHUS
OIpEeIeIEHHBIX UHTErPasoB.
HecoOcTBeHHbIE HHTETPAJIBI.

14

KonTpon
bHas
pabora

OIIK-1

Kparnsie
WHTErPaJIbl

[lonsiTHE O KpaTHBIX MHTErpajax.
JIBoMHBIE HMHTETPAIIbI 5 150.
BBIYMCIICHHE. 3aMEHA IIEPEMEHHBIX B
JIBOMHOM HWHTErpale. JIBOMHEBIS
MHTErpaJbl B MOJSPHBIX KOOpAUHATAX.
[IpunoxeHuss INBOMHBIX MHTETPAJIOB.
TpoiiHoit HUHTETpal u €ero
BBIYHCIICHHE.

[TpunoxkeHust TPOMHBIX HHTETPAJIOB.

12

KonTpon
bHas
pabora

OIIK-1

KpuBonunennsl

€

n

IIOBEPXHOCTHBIC

HUHTCIpaJibl

KpuBonuneinnslii unrerpan I poga u
€r0 BBIYHCIICHUE.

KpuBonuneinsiii unrerpan Il poxa u
€ro BBIUHCJICHHE. [Tpunoxxenus
KPUBOJIMHENHBIX UHTETPaJoB.
[ToBepxHocTHBIM uHTErpan I poma u
ero BbluMcieHHe. IloBEpXHOCTHBIN
unrerpain Il poga v ero BbIYKCIICHHE.
ITpunoxxenus IIOBEPXHOCTHBIX
HUHTETPAJIOB.

Kontpon
bHasl
pabora

OIIK-1

2 cemecTp

DJIeMEHTBI

TCOPHHU ITO0JIA

CkamspHble M BEKTOPHBIC  IIOJIS.
IloBepxHOCTM M JIMHUM  ypPOBHSA
CKaJISIpPHOTO IoJiA. BeKkTropHbIe MHUN
BEKTOPHOIO OJIS.
Huddepennmanbapie  onepanyud  Haj
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBICHUIO U I'PAJUECHT CKAJIIIPHOTO
nosisg;  JluBepreHuMs U poTOp
BeKTOpHOro nosa. Ilotok  mois.
[Mupxynsauus. Oneparop I'amunbToHa.
OcHOBHBIE KJIaCCHI TOJIEH

12

KonTpon
bHas
pabora

OIIK-1




OOBIKHOBEHHBIE
nuddepeHuan
bHBIE
YpaBHCHHS

Huddepennmanbupie ypaBHeHUs1 1-ro
MOPAAKA. JIuneiinpie
nuddepeHnranbHbIe ypaBHEHUS
BBICIIIAX MOPSAKOB. JInneiineie
OJTHOPOJTHBIE nuddepeHnranbHbIe
YpaBHEHHUS n-ro MopsiIKa c
MTOCTOSTHHBIMH ko3 dUIMeHTaMHU.
JIuHeinbie HEOIHOPOIHBIE
nuddepeHnraibHbple ypaBHEHUSI N-TO
MopsiIKa c MOCTOSIHHBIMH
K03 UIIMEHTaAMHU. Cucrema
TUHEHHBIX OJTHOPOJTHBIX
nuddepeHaIbHbBIX ypaBHEHUH 1-T0
MopsiIKa c MOCTOSIHHBIMH
k03 UIIMeHTaMHI

24

KonTpon
bHas
pabora

OIIK-1

Teopus psnos

YucnoBele  psnel.  Heobxomumoe
ycinoBue — cxomumocTtu.  Kpurepwuit
Komm.  Jloctarounele  Ipu3HAKU
CXOAUMOCTHU 3HAKOMOCTOSIHHBIX
PAIOB. ITpu3zHak JleiiOHuma.
CreneHHBIE PAIBL. Pagnyc
cxomuMoctd.  Paner  Teisopa wu
Makiiopena. [TpubnmxeHHbIE
BBIUHUCIEHUSI C TIOMOLIBIO  DSIIOB.
Pemenue muddepeHIanTbHBIX
YpPaBHEHUH C IOMOIIBIO  PSIOB.
Tpuronomerpuueckui  psag  Dypbe.
Teopema Jlupuxie.

24

Kontpon
bHasl
pabora

OIIK-1

3 cemecTp

Teopus psinos

OYHKIMOHAIBHBIE psjibl: TeopeMbl O
HEIPEPBIBHOCTH, MTOYJIEHHOM
MHTErPUPOBAHUU u
nuddepeHnpoBaHuN
(YHKIIMOHATHHBIX PSIOB.
CTelleHHEIE PAOBI: Pannyc
cxopumocTtu. Gopmyiia Koy -
AnmamMmapa. PasinokeHHe B DPA[,
Teinopa 3JIeMeHTapPHBIX
$YHKUMH, 06J1aCTh CXOAUMOCTH.
[TpuIoKeHus PALoB.

Psan m mnrerpan @ypee: Pasnoxenue
(GYHKIHI B TPUTOHOMETPUYECKUHN P
®ypre. Kommekchas ¢opma psa
®dypbe, HaxoxkIAeHUE KOIPPHUIIHMEHTOB
psana. IlpenenbHblll mepexon OT psaa
dypse K HHTErpainy dypse.
[TpeobpazoBanue Dypre TUTST
MPOU3BOJIHOM.

12

Kontpon
bHasl
pabora

OIIK-1

Huddepenunpo

Ckamsipusie mons  (mpeoOpazoBaHue,

10

KonTpon

OIIK-1




MHAYUUPOBAHHOE MHBAPUAHTHOCTHIO). bHas
BaIe Bextopublie 0JIs1 (3aKoH pabora
npeoOpa3zoBanus). Omneparop HaOma.
CKaJSIPHBIX U
BEKTOPHBIX I'panuenT —  BEKTOpHOE  IIOJE,
Honeit JMBEPreHIUsl — CKaJspHOE IMOJe.
I'eomerpuueckuit  cmeici.  Porop.
[Ipumeps! BBIYUCIIEHMUS.
Teopembr I'aycca u Crokca B 10 Kontpon | OIIK-1
BEKTOpHOM  3amucu.  Duznyueckuit bHast
CMbIC]I auBepreHuuu. Pusnueckui pabora
HNuterpupoBanu | cMbicn  potopa. Tpu  ycimoBus
3 | © CKAIAPHBIX H | NOTEHUMATLHOCTH OIS
BEKTOPHBIX OpToronanabHbIE KPUBOJIMHEHWHBIE
OJIEH CUCTEMBI KOOpAMHAT. BeIpaxkenus mis
IpaJIeHTa, JUBEPIreHIINU u
Jlarjacuana B KPHUBOJIMHENHOMN
OpPTOTOHAJIBHOW CHCTEME KOOPJUHAT.

4.3.2 Ilepe4yeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITe/IbHOE U3yYeHHe CTYIeHTaMH B
pPaMKax caMoOCTOAATEIbHON padoThl

Ne Tema Bup camocrositens- 3amanue Pexomennyemas | KommuectBo
HOM paboThI JUTeparypa 4acoB
1.1 |BBenenue B |[lomamnss pabota |Pemenue Hcrounnku U3
MaTeMaTU4eCKUi 3ajad, OCHOBHOM u
aHaJIN3 AQHAJIOTMYHBIX |IOTIOJHUTEIBHON
TEM, YTO |IUTEpaTypel IO 10
ObUIH Ha |TeMme
MPAKTHYECKH |IPAKTUYECKUX
X 3aHATUAX.  [3aHATHI.
1.2 |duddepenumans |[lomamuss pabora |Pemenue OO6pazoBaTenbHbIe
HO€ UCYHCIIEHUE 3ajad, pecypchl,
AQHAJIOTUYHBIX |HOCTYIIHBIE o
TEM, YTO |[JIOTHHY u 10
ObLTH Ha ([1apoJo,
MIPAKTHYECKH  |[IPENOCTABISCMBI
X 3aHATUAX. |[M Hayunon
1.3  |HAuddepentmans |[lomamass pabora |Permenue OMOIMOTEKOH
HOE€ MCUHUCIIEHHE 3a/1a4,
byHKIUN AQHAJIOTUYHBIX
HECKOJIBKHX TEM, 4TO 10
MEPEMEHHBIX OBLITH Ha
MPaKTUYECKU
X 3aHATHSIX.
1.4 |UuterpansHoe  |domamuss pabora |Pernenue
UCUHCTICHHE 3ajad,
AQHAJIOTUYHBIX
TEM, 9To 10
ObLTH Ha
MIPAKTHYECKH
X 3aHATHUSIX.
1.5 |KpaTtHbie Jomamasst pabora  [Pemenue 10




20

21

30

15

HHTErpaJibl 3azad,
AQHAJIOTMYHBIX
TEM, YTO
ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.
1.6 |KpuBonuneitnbie |[lomanrnss pabora |Pemenwue
u 3ajad,
MMOBEPXHOCTHbIE AHAJIOTUYHBIX
WUHTETpaJIbl TEM, 4TO
ObLIH Ha
MPAKTHYECKH
X 3aHATHUSIX.
2.1 |DneMeHTHI Homamusst pabora  (Pemenue
TEOPHUH OIS 3azad,
AQHAJIOTMYHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.
2.2 |OObikHOBeHHBIe |[lomamtasist pabora |Permmenue
nuddepeHnnanb 3a7a4,
HbIE YPaBHEHHUSI AQHAJIOTUYHBIX
TEM, 4TO
ObLTH Ha
MIPAKTHYECKH
X 3aHATHSIX.
2.3 |Teopus psnoB Jomamnss pabora  |Pemenue
3ajad,
AQHAJIOTMYHBIX
TEM, 4TO
ObLIH Ha
MIPAKTUICCKH
X 3aHATHUSIX.
3.1 |OynkumonansH |[domamusas pabora |Pemenue
ble pAIBI, 3a/1a4,
CrernieHHbIE AHAJIOTUYHBIX
pagel, Pang wu TEM, 4TO
nHTerpain Pypee, ObLIH Ha
MPAKTHYECKH
X 3aHATHSIX.
3.2 |duddepenuupon |[omamusis pabora |Pemienue
aHue 3ajad,
CKasUIIPHBIX U AQHAJIOTUYHBIX
BEKTOPHBIX TEM, YTO
noJien ObLTH Ha
MIPAKTHYECKH
X 3aHATHUSIX.
3.3 |UurerpupoBanue |[lomamHss pabora |Pemenue
CKasUIAPHBIX U 3azad4,
BEKTOPHBIX AHAJIOTMYHBIX
nonen TEM, qTO0

15

10




ObLIN Ha
MIPAKTHYECKH
X 3aHATUAX.

4.4. Meroguyeckue yKa3aHusl 110 OPraHU3aluM CAMOCTOSATEIbHOM Pad0ThI CTYACHTOB

Jns 3aKperuieHns MaTeprana, paCCMOTPEHHOTO Ha JICKIMSAX M MPAKTUYECKUX 3aHATHSX, CTYICHTaM
NpeAsaraloTcsl 3aJadyd [0 HW3ydaeMbIM pas3znenaM H  Tpaduk ux BemonHeHUs. OreHka
CaMOCTOSTEIILHON PadOTHI CTYJCHTOB IMPOBOANUTCS B BUE NMPOBEPKU JOMAIIHEH pabOTHl U YCTHOTO
3auera.

4.5. IlpumepHasi TeMaTHKA KypPCOBBIX padoT
Hanucanue kypcoBbIX pabOT UM MPOEKTOB HE MPEAYCMOTPEHA YUEOHBIM IJIAHOM.

oV. YueOHo-MeTOnu4YecKoe U HHGPOPMALUOHHOE o0ecliedeHre U CIMILTMHBI

ea) OCHOBHAf JINTepaTypa

o1. ®uxrenronsil, I'M. Kypc nuddepenumansnoro u uaterpansHoro ucunciaenus [Teker] : yueb.
IUTSE CTyA. (DU3. 1 MeXaHUKO-MareMaTHd. creil. By3oB: B 3 T. / I. M. ®uxrenronsil. - 8- uza. - M. :
®usmariur, 2006 - . - 22 cMm.

oT.1.- 679 c. : rpad. - And. ykaz.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2, ®uxrteHronbll, ["M. OcHOBBI MaTemaTudeckoro ananmsa. B 2-x TT. Tom 1 [DnekTpoHHBII
pecypc]: yueonuk. — OnekrtpoH. nan. — CII6.: Jlaas, 2015. — 441 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanudeHHsIi 1oCTYyI.
3. bareirun, B. B. CoopHUK 33134 110 3JEKTPOAUHAMUKE U CTIEIUATLHON TEOPUHU

otHocutenbHOCTH [Tekcr] : yueb. mocobue / B. B. bareirun, W. H. Tonteirus. - 4-e usm., nepepao. -
CIIG. ; M. ; Kpacuonap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

*0) IOMOJIHUTE/IbHAS JUTEepaTypa

1. JlemunoBuu b.I1. COopHuUK 33134 1 yrpaxHeHUH 0 MatemMaTuueckomy aHaiuzy / b.I1.
HemunoBuy. — 14-e s, ucnp. - M. : U3a-Bo MI'Y, 1998. - 624 ¢. (51)

o2. Tep-Kpuxopos A.M. Kypc maremarudeckoro ananusa / A.M. Tep-Kpukopos, M.U. [11aGynuH. —
M.: ®u3mariut, 1988.

e3. OcHoBBI MaTeMaTHuecKoro aHanusa [Tekcrt]: yuel.1s cty.gus.cueu.u
cren."[Ipukn.matemaruka":B 2-x 4. / B.A.Wnwun, O.1 Ilo3nsk. - M. : ®usmatout. Y.1. - 2001. -
648 c. (9)

o4, OCHOBBI MaTeMaTHIECKOTO aHaiau3a [ TekcT]: yueo.m1s cTya.hus.cuem.u
crent."[Ipukin.maremaruka':B 2-x 4. / B.A.Wnwun, 3.1 I1o3wsk. - M. : ®usmanmr. Y.2. - 2001. -
464 c. (9)

5. Pynun, Y. OcHOBBI MaTemMaTuueckoro aHanusa [Tekct] : yueobnoe nmocobue / Y. Pynun; Ilep. ¢
anr. B.I1. XaBuHa. - 3-e usn., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-
0443-3 (11)

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

o7. Mnbun B.A. Maremarndeckuii ananus / B.A. Unenn, B.A. Cagosanunii, ba.X. Cennos. — 1979.
-720 c.

8. bepmant, A.®. KpaTkuii Kypc MareMaTuyecKoro aHaian3a [ JJIeKTpoHHBIN pecypc] : yueOHoe
nocobue / A.®. bepmant, U.I. ApamanoBuy. — Dnektpon. aan. — CII6. : Jlanb, 2010. — 736 c.
— Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=2660 — 3ar. ¢ skpana.


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

9. Kaprames, A.Il. Matemarnueckuii aHaiau3 [ DIeKTpOHHBIN pecypce] : yueOHoe nocodue / A.I1.
Kaprames, b.JI. PoxxnectBenckuii. — Dnextpon. aad. — CII6. : Jlanp, 2007. — 448 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_id=178.

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

€2)

0) nepuogUYeCKHEe U3TAHUSA

- HCT

B) CIIMCOK aBTOPCKUX METOANICCKHUX pa3p360TOK
- HeT

r) 0a3pl JAaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC M TOUCKOBbIE CHCTEMbI

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

O0pasoBaTenbHbIE PECYPCHI, JOCTYITHBIE MO JIOTHHY U TapoJIo, peaocTaBisieMbiM Hayanoit
oubnuotexoit UI'Y:

J https://isu.bibliotech.ru/ - U3 «bubnuoTex»;

° http://e.lanbook.com - DBC «M3narenbeTBo «Jlanby;

J http://rucontru - OBbC «PykoHT» - MexoTpacieBas HayyHas OuOmuoreka,
copepkamias ouu(ppoBaHHbIE KHUTH, MEPHONMYECKHE H3aHUS U OTICNIbHBIE CTAaThH IO BCEM
OTpacJIsIM 3HAHUM, a TaKKe ayIuo-, BUIEO-, MyIbTUMea CO)T U MHOTOE JIPYTOE;

. http://ibooks.ru/ - ObC « ANOYKC»- HHTEPHET PeCypchl B CBOOOTHOM JIOCTYTIE.

*VI. MarepuajibHO-TeXHHYECKOE O0ecneuyeHre U CIUIIIUHbI

Jlnia mpoBeZieHHsI 3aHATHI JICKIIMOHHOTO THIIA B KaueCTBE AEMOHCTPALIMOHHOTO 000pYyHAOBaHUS
UCTIONIB3YeTCS MeNoBask JIOCKa, MpPOEKTOop, HOyTOyk. HarmmsagHocTe obecriedunBaeTcst MyTeM
u300pakeHus cxeM, AuarpaMMm u (opMmyn ¢ momolpio Mena. Mcmonmp3oBaHue TII0OANBHOM
KOMITBIOTEPHON CETH TMO3BOJIICT O0ECIEUYHTh JOCTYITHOCTh MHTEpHET-pecypcoB W peain30BaTh
caMOCTOsITeNIbHYI0 paboTy cryaeHtoB. Ha ¢dakynpTere wumeercs KOMIBIOTEpU3HMpPOBaHHAS
ayiuTopusi, MpeAHa3HaYeHHas JJI1 CaMOCTOSTEIbHOM padoThl, C HEOrPAHHMYECHHBIM JOCTYIIOM B
HnTepHeT.

Marepuanbl: y4eOHO-METOJUYECKUE IMOCOOUS, KOHTPOJBHBIC 3aMaHUs JUIS ayJUTOPHOH W
CaMOCTOSITENIbHOM pabOThI CTY/ICHTOB.

*VII. O6pa3oBarTesibHbIE TEXHOJIOT U

3amaun M3JIOKEHHUS W M3Y4YCHHS JUCHUIUIMHBI pealu3yloTcs B Cleaylommx (¢opmax
JEeATEIbHOCTH:

L 4 JeKIMY, HalEeJeHHbIE Ha TOJIy4YeHHEe HeoOXomuMmoW uH(oOpManuu, Hu ee
UCTIONIb30BAHKE TIPH PELICHUH MPAKTHYECKHX 3a/1a4;
L 4 MPAKTUYECKUE 3aHSATHUSA, HANpaBICHHbIE Ha AaKTUBU3AIMIO I[O3HABATEIHLHOU

JESITEIbBHOCTH CTYJCHTOB U MPUOOpPETEHHs] UMH HAaBBIKOB PEIICHUS MPAKTHUYECKUX U MPOOIEMHBIX
3a/1a4;

L 4 KOHCYJIBTAILIUU — €KEHEIEIbHO JJISl BCEX KEJAIOIUX CTY/ICHTOB;

L 4 CaMOCTOsITeNIbHAsT BHEAYAUTOpHAs: padoTa HampaBiIeHA HA MPHOOpPETEHHE HABHIKOB
CaMOCTOSITEJILHOTO PEIICHHUS 3314 10 JUCIUILTUHE;

4 TEKYIIUH KOHTPOJIb 3a AE€ATEIbHOCTHIO CTYJEHTOB OCYILIECTBISETCS Ha JIEKIIMOHHBIX


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

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

oVIII. Ouenounnie MaTepuabl 1151 TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTeCTAIMH

8.1. OueHouHble cpesICTBA I BXOJHOTO KOHTPOJIs (KOHTpOJIbHAs paboTa).

2

1) Peumuts ypaBHeHHE: H

9 /2. 3,172 72
5 sin 2 ’
: — =fga
) Jloxasars TOKAECTBO: T~ o5

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

4) Tloctpouts rpaduk QyHKIHH: V =x A

5) Pemmuth ypaBHenue: sin3x - 7sinx =0

6) Tlocrpouts rpaduk GpyHrHE: ¥ =2-  [1- x|

[x(x+y+z)=T
7) Pewnts cuCTEMY YpaBHEHHIA: ﬂy(I tyt Z) =14

HE(X+y+E) =28

8.2. OLleHOYHBIE CPEICTBA TEKYIETO KOHTPOJIS

4ag- 9g7! a=4+3x 1]
+ 7z )
a "7[

MarepuaJibl 1J11 NPOBeAeHUs TeKYIIero U MPOMe:KyTOYHOI0 KOHTPOJISI 3HAHUI CTY/1eHTOB:

Ne Bun xoHTpONIS KonTponupyemsie TeMbl (pa3ziensl) Komnereniuu,
KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KontponpHas pabora 1-6 (1 cemecTp) OIIK-1
2 KonTponbshas pabora 1-3 (2 cemectp) OIIK-1
3 KontponpHast  pabora, |1-3 (3 cemectp) OIIK-1
cobecenoBaHue o TEME

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

BapuauTt 1
1. 3anuumre GopMyNy BLIMHCACHHS NOBEPXHOCTHOrO UHTerpana Il
poga. B uem ero cmeicn? (0.1 banna)

2. 3anucaTs HHTerpan ﬂ flx; v)dxdy B BHAE NOBTOPHBIX

Lo

HHTErPA/IOB C PA3/IHUHLIM MNOPHAIKOM HHTEr PHPOBAHHS, eCH
obnacts G 3a/1aHa HEPABEHCTBOM X+ yzi 2ax (0.2 Banna)
3. BeluHCIHTE MHHTETPAN H sinf|x—y|dxdy , ecoin G -

G

TPeyroibHUK ¢ sepindamu (-4; 1); (-1;-0.5) 1 (3.5; 8.5)(0.2 banna)




JleMOHCTPAHOHHBIH BapHaHT KOHTPOJIbHOH PaGoThI

3amaun u3 coopauka lemumoBuy b.I1. COOpHUK 3amady W yHnpaKHEHHH 1O MaTeMaTHYeCKOMY
anammsy / B.I1. lemunoBuu. — 14-e uzn.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c:

NoeNe

2548, 2554, 2560, 2568, 2573

JIeMOHCTPaHOHHBIN BapHaHT KOHTPOJIBHOM PabOThI

3amaun u3 cObopHuka [demumomu B.II. COOpHHK 3a7a4 W YNpaXHEHHH 1O MaTeMaTHYeCKOMY
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Bonpocsl K YDK3aMeHy
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OnemeHTapHble QYHKINH, UX TPaQUKH.
YeTHOCTh, HEUETHOCTD, IIEPHOANIHOCTD (PYHKITHH.
[Ipenen mocnenoBarenbHOCTH U (QyHKUMU. CBoictBa mpenenoB. | u Il 3ameuarenvHbie
IIPENIEIIbL.
beckoneuno maneie u OeckoHeuHO Oonbiine. CpaBHeHHE OECKOHEYHO Majbix. Tabmuiia
SKBUBAJIEHTHBIX (PYHKIIHH.
HenpepriBHOCTD U BUABI pa3pbiBoB PyHKIHMU. CBOICTBA HEMPEPHIBHBIX (PYHKIIUH.
IIpousBonHas, ee reOMETPUUECKUN U MEXaHU4YECKUUA cMbIci. 1Ipon3BoaHas npousseacHus,
YACTHOTO U CIOKHON (PYHKIIUH.
Jlorapupmuueckoe muddepernupoanne. JuddepeHuupoBanne (YHKIMA, 3aJIaHHBIX
napameTrpudecku. Gopmyna JlerOaua.
Juddepennman, ero npuMeHeHHe K MPHOIMKEHHBIM BBIYHUCICHUSAM. Teopembl 0 cpeaHeM
(Poms, Jlarpanka, Kommn). [IpaBuno Jlonurans.
BriBoa hopmyn a1t HAXOKICHUS TPOU3BOHBIX.
. UccnenoBanne ¢yHKIMIA: aCUMNOTOTHI, MOHOTOHHOCTB, IKCTPEMyM. BBIMYyKIOCTb, TOYKH
nepern6a. O0mas cxema ucciae0BaHus (PyHKITHA.
CBoiicTBa HEONIPEACIEHHOTO UHTErpalia, THTErPUPOBAHUE TOACTAHOBKOM M 110 YaCTSIM.
. UnTerpupoBanue npoctenmux apooei.
HuTerpupoBaHue pamoHaibHbIX Apo0Oei.
WHTerpupoBaHme TPUTOHOMETPUIECKUX (PYHKITHIA.
HuTerpupoBanue anredOpanyeckux UpparoHaIbHOCTEH.
IlonsiTHE ONpPENEIEHHOTO HHTErPaJIa, €ro CBOMCTBA.
Beluucnenne rmionaau  KpUBOJMHEWHOM Tpamelqud W JUIMHBI JYTM C  TOMOUIBIO
OIPEIEIICHHOrO0 UHTETpaa.
Brruncnenne obobemMa M IUIONIAIM TOBEPXHOCTH BPALICHHUS C MOMOIIBIO OMPEIEICHHOTO
UHTErpaa.
HecobcTBeHHBIE HHTETpaIbl, TEOPEMBI CPABHEHHUS.
[Ipenen u HenpepbIBHOCTH (DYHKIMH JBYX NEPEMEHHBIX.
[Tonusiii quddepennnan GyHKIUA MHOTUX TEPEMEHHBIX.
[TpubnmKkeHHBIC BEIYMCICHHS ¢ TIOMOIIIBIO MOTHOTO uddepeHmuaa.
YacTHble TPOU3BOIHBIE BBICIIMX MOPSIIKOB.
KacarenpHas I0CKOCTh M HOPMaJIb K IOBEPXHOCTU
JuddepennnpoBanne CI0XKHBIX U HEIBHBIX (DYHKIIMI MHOTHX TEPEMEHHBIX.
OKCTpeMyM B TOUKE U B 00JIaCTH.
Ornpenenenre JBOMHOTO UHTETpaia, €ro CBOMCTBA U METO/IbI BBIUNCIICHUSI.
Omnpenenenre TpPOMHOTO HHTETPaa, €ro CBOMCTBA U METO/IbI BHIYMCIICHUS.
. JIBOiiHOI MHTETpall B MOJSAPHOI cucTeMe KoopAauHar. Skobuan mpeodpazoBaHusl.
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. lunuuapuueckue u chepudeckrue KoopaAuHaThl. TpoiHOW MHTErpan B LHWIMHAPUYECKUX U
c(hepryeckux KoopAMHATAX.

. [IpunoxeHust KpaTHBIX UHTErPAJIOB.

OnpeneneHne KpUBOJUHEHMHOTO MHTErpaia l-ro poga. CBOWCTBA MU METOIBI BBIYMCICHUS

KpPUBOJIMHENHOTO UHTErpaa 1-ro poxa.

Omnpenenenre KpUBOIUHEITHOTO HHTErpasia 2-ro pona. CBoICTBa U METObI BEIUMCICHHUS.

[IpunoxeHus: KpUBOJIMHEMHBIX UHTETPAJIOB.

®opmyna Octporpaackoro-I'puna. HezaBUCUMOCTh KPUBOJIMHEMHOTO MHTErpajia 2-ro poja

OT IyTH UHTETPUPOBAHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 1-ro pojia, CBOMCTBA M METO/IbI BHIYMCIICHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 2-T0O pPOJia, CBOMCTBA U METO/IbI BBIYMCIICHUS.

Teopema Octporpajckoro - ['aycca.

Teopema Crokca.

IMpumep IK3aMeHAHOHHOTO GUJIETA

SKBAMEHAHHOHHbIﬁ BUJIET Ne19
no gucuuruiHe "MatemaTHueckuid aHanus”, 1 kype 1 cemectp

1. Onpenenenue GYHKIHK OHOH W HECKOMBLKUX NMepeMeHHbIX. O61acTs onpeneneHus dyHKuW. Crnocobsl 3a1aHns
(pyHKLM: aHATMTHUeCKUH (SIBHBIH, NapaMeTpUUeCKHii, HesaBHEI), rpadueckuii, TabMMUHBIH.

2. Touka oKanksHOro 3KcTpemMyma. dopMyna KOHeuHEIX NpHpalleHuil Jlarpanska (goKa3arensCcTeo).

3. UnTerpupoBaHie NpoCTeHINX paljMOHANIbHBIX Apobeit. PaznoxeHue pauuoHaapHOM Apobu Ha npocTeiinme (6e3
JoKazarensbCTea). VIHTerpupoBaHie palUoHanbHEIX Jpobeii.

2 cemecTp

1.

(e

e i

10.
. Teomerpuueckuii  cMbicn  auddepeHInanbHOr0  ypaBHEHHs  IEpBOro  MOpsiKa.

12.
13.
14.

15

17.
18.

19.

20.

CkansspHoe nosie. IIoBepXHOCTH M IMHUM YPOBHS.

[IpousBoaHass HO HampaBieHUIO. [pagMeHT CKaJIpHOro mMoisl, ero cmoicTBa. CBA3b
IIPOM3BOIHOM 110 HANPABJICHUIO U FPAJUECHTA.

ITonsiTHE BEKTOPHOTO 1OJIs1. BEKTOpHBIE TMHUM.

IToTok mons. JluBepreHuus, ee CBOMCTBA.

®opmyrna Octporpanckoro-I'aycca B BeKTopHOU opme.

Potop BekropHoro nosst. Lupkynsuus, ee coiictBa. @opmysa CTokca B BEKTOpPHOI (opme.
Oneparop ['ammibToHa. BekropHbie onepanuu 1 u 2 nopsaka.

OcHOBHBIE KJIaCChl BEKTOPHBIX TOJIEH: COJIEHOMIAIBHOE, TOTEHIUAIBHOE, TAPMOHUYECKOE.
[TonssiTue uddepeHnnanbHOTO ypaBHEHUs ImiepBoro mnopsaka. OOmee penieHue
T depeHInaIbHOr0 ypaBHEHHs IEPBOTO MOpsIKa.

3amaua Komm st muddepeHnmanb-Horo ypaBHEHHs IEPBOTO MOPSIIKa

Juddepernnanpabie ypaBHEHHS IEPBOTO MOPSIAKA C PA3IEIITIONIIMHUCS TIEPEMEHHBIMU.
OnHoponnblie TuddepeHIanbHble YpaBHEHUS IEPBOTO MOPSIKA.

Jluneiinble nuddhepeHmanpHpIe YpaBHEHUs TIEPBOTO Topsiika, popmyrna bepHymm.
VYpaBHenue bepHymu u ero pemieHue.

. udpdepennnanbable ypaBHEHUS 2-T0 HOPsAKa, JOIYCKAIOLIUE TOHMKEHUE OPSIKA.
16.

Jluneitnpie nuddepeHIanbHble ypaBHEHUS BhICIINX MOpAakoB. OOmue moHATUA. 3agada
Komm.

Jluneitnbie ogHOpoAHbIE MU depeHIaNbHbIe YPaBHEHHS U CBOMCTBA UX PEIICHUN.
JluneitHass He3aBUCUMOCTh (QyHKOuA. Onpenenurens BpoHckoro. YciioBue JITHHEWHOM
HE3aBHCUMOCTH PELICHUI TMHEHHOr0 OAHOPOAHOTO MU epeHIINaIbHOTO YPAaBHEHHUS.
Teopema o CTpyKType OOIIEro pemieHHs] JTUHEHHOTO OXHOPOMHOTO Iu(depeHIINaIEHOTO
YpaBHEHUS.

JIuHeitnbie OIHOPOAHBIE nuddepeHraibHbIe YpaBHEHUSA c [MOCTOSAHHBIMU
ko3 punrenTamu. XapakTeprucTUUECKOE YpaBHEHHUE.
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Onpenenenue (QyHIaMEHTATbHONH CHUCTEMBbl pEIIEHHH B 3aBUCHMOCTH OT THIA KOpHEH
XapaKTEPUCTHYECKOTO YPABHEHUSI.

Mertoz Bapuanuu (Jlarpanxa) IpoU3BOIBHBIX TOCTOSHHBIX.

Jluneiitnple  HeopHOpOAHbIE  Au(depeHIuanbHbIE  YpaBHEHUS C  MOCTOSIHHBIMU
K03 UIIEHTaMH CO CIIEIMATbHON MPaBON 4acThI0, METO M0J00pa YaCTHOTO PEILICHHS.
Cucrembl TUHEHHBIX TU(pdepeHINAIbHBIX YPaBHEHUH C MOCTOSHHBIMU KOA(hUIIMEeHTaMHU,
METO/IbI UX PELICHUM.

Onpenenenne 4ucioBoOro psana. OnpeneneHne YaCTHYHON CyMMBI psia.

Omnpenenenne cxoasuierocs ynuciosoro psaa. Kpurepuii Komm.

HeoOxonumblii mpU3HaK CXOAUMOCTH psijia. ['apMOHHYECKUI, TeOMETPpUYECKUN PSII.
[Tpusnak cpaBHenus. [IpenensHas Gpopma npu3HaKa CpaBHEHHUSI.

[Tpusnak Jlanam6epa. Panukaneueiii mpusHak Komu. MaTerpanbhsbiii npusnak Komu.
IToHsATHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPELYOLIUXCS PALOB.

Teopema JleiiOHuma. AGCONIOTHAS U YCIOBHASI CXOIMMOCTh 3HAKOUEPEAYIOLIUXCS PSJIOB.
@yHKIMOHANBHBIN psii. PaBHOMepHas cxonqumocts. Kpurtepuii Beiiepmrpacca. Iloctpoenue
Ma>KOPHPYIOLLETO psja.

Crenennoii psn. Teopema AGens. OOmacTh CXOAMMOCTH cTeneHHOro psna. IlpaBuio
HaX0XKJICHHs pajuyca CXOAUMOCTH.

Psin Teitnopa, Makinopena. Pa3nosxeHrss OCHOBHBIX JIEMEHTapHBIX (PyHKIIMHA.

[IpuMeHeHrEe CTENeHHBIX pPIIOB K penieHuio auddepeHInanbHbIX YpaBHEHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

Tpuronomerpuueckuii psig @ypre. Haxoxnenue korpGuueHToB psijia ¢ MepuoaoM 21 U ¢
IIPOU3BOJIBHBIM IIEPUOJIOM.

. Teopema upuxiie.

[Ipumep 3K3aMeHAIMOHHOTO OHUJIeTa

1. late onpeneneHne MOTOKa BEKTOPHOTO MOJIsA, TOSCHUTH €T0 (PU3NUeCKUil CMBICIL.
2. JIuneiinas HezaBucumocTh pemenuid JJOY, onpenenurens BpoHckoro.

3. HeoOXoaumplii pU3HAK CXOAMMOCTH YHCIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.
11.

12

13.

14.
15.

CDYHKI_[I/IOHaJIBHBIe psAABI

Teopembl 0 mpeneabHOM Nepexofe (HENPEepPHIBHOCTH), MOWICHHOM HWHTEIPHPOBAHHU U
muddepeHIMpoBaHNH (PyHKIIMOHAIBHBIX PSI0B

CreneHHble psAbI

Pannyc cxogumoctu

®opmyna Komu - Anamapa

PaBHOMEpHass CXONMMOCTh M HENPEPBIBHOCTH CYMMBI CTETIICHHOTO psija, TMOWICHHOE
WHTETpUpOBaHue U U hepeHInpPOBAHNE

JlocraroyHoe ycioBHE Pa3loXKHUMOCTH (PYHKUUN B CTETEHHBIE PAJbI, PA3NIOKEHHE B P
Telinopa 37eMEHTAPHBIX QYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QpyHKmii B TpuroHoMeTpuueckuii psag Oypre
KommiexkcHast popma psina @ypbe, HaXokaeHne KOdPPHUIUEHTOB psaa
IIpenenpHbit iepexon ot psaga Pypwe k u"Terpany Oypse
[IpeobpazoBanue Oypbe 115 TPOU3BOTHON

. Teopemsl I'aycca u Ctokca B BeKTOpHOH (opMe.

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

Ckanspuble nons (mpeoOpa3oBaHue, MHIYIMPOBAHHOE HHBAPHAHTHOCTHIO)
BexropHble nosns (3akoH npeoOpa3oBaHus)
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I'panueHT - BEKTOpPHOE M0JIe, TUBEPIEHIIMS - CKaJISIpHOE TIoJie [ eoMeTpruyecKkuil cMbIci
Potop, npumMeps! BHIYUCIEHUS

KpuBosnmHeiHbie U TOBEpXHOCTHBIC UHTETpaIbI II-ro pona

DU3NYECKUN CMBICIT TUBEPTEHIIMI

DU3NYECKUNA CMBICI POTOpA

. Tpu yci10BUS TOTEHUUAIIBHOCTH TTOJISt
22.
23.

OpTOFOHaJlBHBIe KpHBOHHHef/'IHLIe CHUCTCMbI KOOpANHAT

BHpa)KeHI/ISI IJIL TpaaueHTa, AMBEPIreHIUU U JlallllaChaHa B KpPIBOJ'IHHGfIHOfI OpTOl"OHEL]'IBHOfI
CUCTEMEC KOOpAMUHAT

IIpuMepsI 3ailaHUI K 3K3aMeHYy 3a III cemecTp

3amaun u3 cObopHuka JemupoBuu B.II. COopHMK 3amau W yHOpaXHEHUH 1O
maremarnyeckomy ananmsy / B.II. JlemumoBuu. — 14-e uzm.ucnp. - M. : U3g-Bo MI'Y,
1998. - 624 c

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-25809,
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 mecmosvix 3a0anuii 011 NPOGEPKU CPHOPMUPOCAHHOCHU KOMNEMeHYUll, YKA3AHHbIX
évluie 6 n.3:

1. YKa3aTh 3HaYeHHe CMeNIaHHOH 4aCTHOM IPOM3BOIHON BTOPOTO HOPSIKa
QYHKIUH z=sine" -y’

0%z

oaxay=2y-cosex

. 0’z =-cose e 2y
0x0y

. 0’z =2y-cose e’
0x0

. 0’z =2y-cose e
0x0y

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

o y'=2x-Inx+x’

oy =2x+x-Inx
2 Inx

+Xx
X

3. YKasaTh 3HaYeHUe Heollpee/IeHHOTO0 MHTerpasia f sin(3x-5)dx

cos(3x-5|+C
-cos(3x-5/+C
-3cos(3x-5]+C

%cos(3x-5)+C



4. YKa3aTb 3HaUeHUe OIIpeaeJIEeHHOI'O HHTerpaia
2

dx
0 4+x2
e arctg?
o /4
o /8
e 1/8
N, |
Paspaborunkm: /%’/‘v// ‘{/ nonert kadenapsl Teopetnueckoil puzukn  Cununkas A.B.

[Iporpamma cocraBieHa B cooTBeTcTBHM ¢ TpeboBanmsiMu DPI'OC BO mo HampaBiieHHIO
noarotoBku 11.03.04 DnexkTpoHUKa U HAHOAJIEKTPOHUKA.

[Iporpamma paccmoTpeHa Ha 3acelaHuu Kadeapbl TeopeTudeckort pusmku «12» mapra 2026 T.
ITporoxoin Ne7

3aB. kadeapoi £/ —C.B. Jlobuos

Hacmoawaa npozpamma, He Modxcem Oblmb 60CHPOU3BEOCHA HU 6 KAKouW ¢hopme obe3
npeosapumenbHo20 NUCLMEHHO20 Pa3peuieHusn Kagheopuvl-pazpadomuurKa npozpammol.



