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I. Heau v 3a7a4n AMCHUIIMHBI

Hucuunnmza «MaTeMaTHYecKuid aHaJIN3» MMEET LEJbI0 03HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMH
MOHATUSMU M METOJaMHM MaTeMaTHMYeCKOrO aHallh3a, CO3JaHUuE TEOPETHUYECKOW M MPaKTUYECKON
0a3bl MOATOTOBKU 00y4aeMbIX K UX MPOo(hecCHOHAIbHOMN 1eATeIbHOCTH.

[Tpu 3TOM peraroTcs CleAyoUMe 3a0a4n:

® O3HAKOMJICHHEC C OCHOBHBIMH TIIOHATUAMHU, OIPCACICHUAMH, TCOpEMaMH, METOHaMHU U
MPUITOKCHUAMU MATEMATHUYCCKOT'O aHAJIN3A,

® (O3HAaKOMIJICHHC C O6HII/IMI/I HACAMHU CO3JaHUA MAaTCMAaTHYCCKUX MOI[CJICI\/JI " IIPUMCHCHUSA UX
BKYIIC C MAaTCMATUYICCKUMHU MCTOAaMH JJId PCUICHUA HpO(I)eCCI/IOHaJIBHBIX 3aaaq,

e (opmupoBaHHE MPAKTUICCKUX HABBIKOB PEIICHUS MaTEeMAaTUYCCKUX M MPOECCHOHATBHBIX
3a/1a4;

e (QopmupoBaHHE y CTYIECHTOB MPEACTABICHHS O CBSA3SIX U B3aMMOJCUCTBUU CYIIECTBYIOIINX
pa3zesioB MaTeMaTuKU U MaTeMaTHYECKOIO aHAJIN3a B YACTHOCTH;

® pPa3BUTHE JIOTHUECKOIO MBILIUICHUS, BOCIUTAHUE MAaTEMaTUuE€CKON KYJIbTYypbl U paclIupeHUe
HAy4YHOT'O KPyro3opa oOy4aromuxcsi.

oll. MecTo nucuuninnbl B cTpykType OIIOII

B crpykrype OINOII aucuuminHa BXOIUT B 00s3aTENbHYIO YacTh MPOTPAMMBI U SBISETCS MIEPBBIM
U OCHOBHBIM MAaTE€MaTHYECKHUM KypcoM Hapsay C JAdciMIUIMHON «JluneiiHas anrebpa u
aHAJIMTHYECKAsi TeoMeTpus». M3ydeHume Kypca MNpenanojaraeT HaJWYhe OCHOBHBIX 3HAHHHA U
YBEPEHHBIX HaBBIKOB PEIICHHS 331a4 B paMKax IIKOJILHON MPOrpaMMBbI anreOphl M Hadasl aHajIu3a, a
TaKKe T€OMETPHH.

3HaHMA N0 MAareMaTH4YeCcCKOMY aHaju3y OyIyT HCIIOIb30BaHbI NMPAKTUYECKH BO BCEX Kypcax M
TUCLUUIUIMHAX, M3Y4aeMbIX B paMmkax ydeOHoro miuana HampasieHus 03.03.03 «Pammodusuxar:
mMonynu «Maremarukay, «DPusnka», «MHbopMarnkay; AMCHUILIMHBI «TeopHs BEpOSATHOCTH W
MareMaTu4ecKast CTaTUCTHKAY.

olll. TpeOoBanus K pe3yjibTaTaM 0CBOCHUS AMCUMILIMHBI (MOAYJIA)

HepequL IVIAHUPYEMBIX Ppe3yjbTaToB oﬁyqemm nmo AUCHUIIJIMHE, COOTHECCHHBIX C
HHIUKATOPaAMH JOCTHKCHUS KOMIIETeHIU M

KomnereHnms OIIK-1: CrmocoOeH HCHOJB30BaTh IOJOXKEHUS, 3aKOHBI M METOJBI
€CTECTBEHHbIX HAayK W MAaTeMaTUKH MJIs pEeUIeHMs] 3aJad HHKEHEPHOU
JIEeATEIbHOCTH

WNHupukaropsl OIIK 1.1 [Ipumensier puznko-mareMaTnyecKuii anmnapar B cepe cBoei

po¢eCCUOHATFHOM NeITeIbHOCTH
KOMIICTCHIINU

OIIK 1.2 [Ipumensier 6a30Bble 3HaHUS B 00JIACTH (PUBUKHU JJIS PEIICHUS
MPUKIIAIHBIX 3a7]a4 IPO(eCCHOHATILHON e TeIbHOCTH

OIIK 1.3 IIpencrasiser ciymaresnsm B JOCTYITHOM IJI BOCIIPUATHUSA
(dopme 3HaHUS B 00J1aCTH (HU3KUKH, B TOM YHUCIIE TIPU
BBINOJIHEHUH 3324 B chepe MeJarornueckoil 1esTeabHOCTH

elV. Conep:kanue ¥ CTPYKTYpa AUCHUILIHHBI

eO0beM IUCLMILUIMHBI COCTaBIsAET 16 3a4eTHBIX €IuUHMI, 576 yacoB, B ToM uucie 344 dyaca
KOHTaKTHOM paOOTHI.



®3aHATHs NPOBOJATCS B OYHOW (hopme OOyueHHs] ¢ NPUMEHEHHEM JUCTaHIMOHHOTO KOHTPOJIA
camocTosATeNbHOW paboThl cTyneHToB uepe3 DUOC ¢akynbreTa. DNEKTPOHHONW U JIUCTAHIIMOHHOM
dopm 00yyeHus He IpeycCMaTprUBaeTCs.
eHa nmpaktudeckyro noArotoBky orBoaurcs 160 yacos.
eDopMa IPOMEKYTOYHOM aTTECTALIUU: DK3aMEH.

4.1. Conep:kanue THCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, ¢ yKa3aHHeM BHI0B Y4eOHbIX
3aHSITUH M OTBEJEHHOI0 HA HUX KOJIHYeCTBA aKa/leMUYeCKUX YaCcOB

Ne |Pazm| C Bc 4K Bunasr yueOHOM paboTHI, Dopmbl
mm | en e er | HHUX BKITIOUAs! CAMOCTOSTEIBHYIO paboTy 00ydaromuxcs , TEKYIIETO
IHuC | M 0 | mpakr [PaKTHYECKYIO MOATOTOBKY M TPYIOSMKOCTb KOHTPOJIS
oM | e 4a | MYecK (B wacax) yCIEBAaEMOCTH;
JUH | C co ast ®dopma
el T e | momro KonraktHas paboTa npernogaBatens ¢ Camocrositen HPOMEKYTOUHO
MBIl | D TOBKa 0byvaiomuMHCS bras U arrecranuu
obyua Jlexunn Cemunapckue | Koncynbramuu padora (no
FOIIUX /MpaKTHYECKHe cemecmpam)
cs /maboparopHbie
3aHATHSI
1 1-6 252 |68 |50 68 2 52 [TpakTrnueck
O€ 3aJaHue,
OTIpOC;
3K3aMeHalu
OHHBIE
OWIIeTHI
2 1-3 252 160 |40 60 1 71 [IpakTrueck
O€ 3aJaHue,
OTIpoC;
3K3aMeHalu
OHHBIE
OMIIeTHI
3 1-3 144 |32 32 32 1 40 [IpakTrueck
O€ 3a7aHue,
OTIpoC;
SK3aMeHalu
OHHBIE
OUIIeTHI
4.2 Il;1aH BHeayIUTOPHOI CaMOCTOATEJbLHOH Pad0ThI 00yYAIOIINXCS 110 JUCHUIIIHHE
Cemectp HazBanue CamocrosiTenbHas pabota obydaromuxces | OueHoyHoe | YdeOHO-
paszena, Bux Cpox Tpynoemxcr | SPEACTBO METOINIECK
TCMBI CaMOCTOSITEII | BBITIOJIHEHHUS | b (Yac.) 0¢
BHOI obecrieueHn
paboThI ©
CaMOCTOATEIL
BHOU
paboThI
1 Tema 1-6 Pentenne ITocne 52 Jemonctpari | Microunuku u3
3a7a4u MPONAEHHBIX us FOTOBVI)IX OCHOBHOI1 I
o TEM peuicHuu JIOTIOJIHUTENIbH
JOMAaITHEN




paboThl

0i1 IuTepaTyphl

Pemenne
3a1a4
JOMAIITHEN

paboTHI

Ilocne
MPONACHHBIX
TEM

71

JemoHcTparg
WS TOTOBBIX
peLIeHMI

o TeMe
MPaKTHIECKUX
3aHATHUH;
O0pa3zoBarensH

BI€ PECYPCHI,

1-3

Permenne
3a71a4
JoManrHen

paboThI

ITocne
IPONIAEHHBIX
TEM

40

JemoHcTparg
1S TOTOBBIX
pelLIeHmi

JI0-CTYITHBIE TIO
JIOTHHY U
[apoIo,
IIPEOCTaBIsIeM

bIiM Hayunoii

oubnuorexoi
urv.

4.3. Conep:kanue y4e0HOro MaTrepuaJia

Ne

Tema

Kparkoe conepxanue

1 cemecTp

Bsenenue

MaTeMaTHU4eCKUM

aHaJIn3

MHoxectBa. OToOpaxeHnuss MHOkecTB. DyHKIuU. OCHOBHBIE

JNeMeHTapHble  (pyHKIHMHM, HWX CBOiicTBa H  TpaduKu.
[MocnenoBarensHOCTH U Tpenensl. HempepbIBHOCTE M pa3phIBEI
¢yHkuuu. beckoHeuHO Manble, OeCKOHEUHO OoJplIME U
SKBUBAJICHTHBIE (DYyHKIINU.

HuddepenunansHoe

HCUYHCIICHUC

[IpousBogHast, €€ reoMeTpuuecKuii M (U3NYECKHA CMBICI.
Huddepenunan pynkiun. [IpaBuia Haxox1eHUs] TPOU3BOAHOM
u nuddepeHmnmana. Ta6muma TIPOU3BOIHBIX "
muddepennnanos. [IpousBogusie u nuddepeHIranbl BHICIIIX
nopsakoB. Teopema o cpennem. [Ipasuno Jlonuransa. VYcnoBus
MOHOTOHHOCTH (yHKuuMu. HeoOxoauMble U J1OCTaTOYHbIE
yciioBusi 3kcTpemyMa (yHkumu. Hambonbliee ' HanMmeHblee
3HaueHus (YHKIMM Ha 3aJaHHOM oOTpe3ke. MccnenoBanue
BRIMYKJIOCTH  (yHKmmu. Toukn mepernba.  ACHUMITOTEHI.
[TocTpoenue rpaduka dpyukuuu. Gopmyna Teiinopa.

HuddepenunansHoe

HCUYHCIICHUC

(YHKIMI HECKOJIBKUX

MEPEMCHHBIX

YacTHble IPOU3BO/IHBIE, YPABHEHMsI KacaTeJIbHOM IJIOCKOCTU U
HopMmanu.  Juddepennuman, ero CBI3b € YaCTHBIMH
npousBoAHbIMU. [IponsBoaHass mo HampasiaeHHto. [paaueHt.
OKcTpeMyM (YHKLIUU HECKOJIBKUX MEPEMEHHBIX.

WNurerpanbsHoe
VCYHCIICHHE

CaoiicTBa mMepBOOOpa3HBIX U Tabnwma uHTErpaioB. OCHOBHBIC
IPUEMBbI MHTETPUPOBAHUSI. Meton HEoTpeneaEHHBIX
KOO(OUIMEHTOB,  WHTETPUPOBAHHE  HPPAIMOHAIBHBIX |
TPUTOHOMETPUYECKUX BbIpaxkeHuid. [loHsATHE oOIpeneseHHoro
MHTerpasa. dopmyra Herorona-JleitOnuna. 3ameHna
MEPEeMEHHON U WHTErpUpOBaHUE IO YacTAM B OMNpPEIEIIEHHOM
uHTerpaie. leoMeTpudyeckne MPUIOKEHUS ONPEICICHHBIX
uHTerpanoB. HecoOCTBEHHbIE HHTETPAIBIL.

Kparnbie naTErpas

[lonaTHe O KpaTHBIX MHTErpanax. J(BOWHBIE MHTErpajibl U HX
BBIUMCJICHHE. 3aMEHa IEPEMEHHBIX B JABOWHOM MHTErpale.
JIBoMiHBIE MHTErpaibl B MOIAPHBIX KoopauHarax. [Ipunoxenus
JIBOWHBIX MHTErpajoB. TpOMHOW MHTETPAJ U €r0 BBIYUCIICHUE.




[IpunokeHus: TPOMHBIX HHTETPAJIOB.

KpuBonunenineie u

KpuBonnnennbiii uaterpan [ poga u ero BIYUCICHUE.
KpuBonuneiinelii unterpan II poma u ero BbIUHCIIECHHE.
[IpunoxkeHus: KPUBOIMHEHUHBIX HHTErpasioB. [lOBEpXHOCTHBIM

[IOBEPXHOCTHBIE o
MHTOrDALLLL uHTerpai [ poga u ero BerurciaeHue. IIoBepXHOCTHBIN HHTETpal
p Il pona u ero BerumcieHue. IIpunokeHHs MOBEPXHOCTHBIX
UHTETPAJIOB.
2 cemecTp

CkansipHble U BEKTOpHBIE 10J1s. IloBEpXHOCTH M JIMHUK YPOBHS

CKAJLIPHOTO IIOJIA. BeKTOpHbIE JIMHMM BEKTOPHOIO IIOJIS.
Onementsl  Teopud | JuddepeHnmanbapie onepanuy Haja MOJISIMHU: TPOU3BOIHAS 110
0JIsA HaIIPaBJICHUIO U TPAJMEHT CKaJsApHOro nois; uBepreHuus u

porop BekropHoro nosst. [lorok nmons. Hupkynauusa. Oneparop

['amunibTOHa. OCHOBHBIE KJIACCHI MTOJEHN

Huddepenunanbupie ypaBHeHus: 1-ro mnopsaka. JluHeiHble

muddepeHnanbHble YpaBHEHUS BBICIINX MOPAIKOB. JInHeiHbIe

OJHOpOAHBIE MU((PEepeHIIUAIbHBIE YPABHEHUS N-TO NOpSAIKA C
OOBIKHOBEHHBIE AHOpOA Aupepert ypapHe e

MNOCTOSTHHBIMU KO3 dunmenTamu. JIuHelHble HEOIHOPONHBIE
muddepeHraIbHbIe

muddepeHnraIbable YpaBHEHUS N-TO MOPSAIKA ¢ TOCTOSHHBIMU
ypaBHEHUs

K03 dUIIUCHTAMH. Cucrema  JMHEHHBIX  OJHOPOIHBIX
muddepeHnnanbHbIX YpaBHEHUH 1-T0 TOpsiiKa ¢ MOCTOSHHBIMU
K03 dUITMEHTaMH

Teopus psiaoB

UYucnoBele psagsl. HeoOxomumoe  ycloBHE — CXOAMMOCTH.
Kputepuit  Komm. JlocrarouHble NOpU3HAKA  CXOOUMOCTH
3HAKOMOCTOSIHHBIX psioB. [lpusHak JleiiOnuna. CreneHHble
panbl. Pamuyc cxomumoctu. Paner Teisiopa m MakiopeHa.
[TpubnuxeHHbIE BBIYMCICHHS C HOMOIIbIO pAnoB. Pemienue
mudepeHIMaIbHBIX ~ YPAaBHEHHH € TOMOINBIO  PSI/IOB.
Tpuronomerpuueckuii psg @ypwe. Teopema Jupuxie.

3 cemecTp

Teopus psiaoB

DYHKUMOHAJIbHBIE psaabl: Teopemsbl
MOYIEHHOM  MHTEIPUPOBAaHUU U
(YHKIMOHATBHBIX PSAIOB.

Crenennble psabl: Paanyc cxomumoctu. ®@opmyna Komm -
Anamapa. Paznoxenne B psan  Teiinopa 31eMEHTapHBIX
byHKINH, 001acTh cX0qUMOCTH. [IpritoxxeHust psIoB.

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

O HCIPCPBIBHOCTH,
nuddepeHnnpoBaHuU

JuddepenunpoBanu
€  CKULIPHBIX U
BEKTOPHBIX ITOJIEH

Ckanspaple  mons  (mpeoOpa3oBaHue,  WHIYIMPOBAHHOE
WHBAPUAHTHOCTHIO). BekTOpHBIE MOMIs (3aKOH MPeoOpa3oBaHus).
Omneparop Habna. ['pagrieHT — BEKTOPHOE T0JIE, TUBEPTCHIIMS —
ckaisipHoe nose. I'eomerpuueckuit cmeici. Portop. IIpumepst
BBIYMCIICHHUS.

WNHurerpuposanue

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




CKAJIAPHBIX

BEKTOPHBIX ITOJIEH

CMBICJT  TUBEPTCHITUH.
YCIIOBHS MMOTEHIINAILHOCTH
KPUBOJIMHEHHBIE  CHCTEMBI

I10JI4.

KOOpJIUHAT.
rpaJiieHTa, TUBEPreHLMM M JaIulachaHa B KPUBOJIMHEUHOU
OPTOTOHAJIBHOM CUCTEME KOOPANHAT.

®uU3NYECKUd CMBICI  POTOpa.

Tpu
OpTtoroHanbHbie
Beipaxkenuss s

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKNX 3aHATHI U J1a00PATOPHBIX padoT

No

Ne paznena u
TEMBI
JUCHHUIIIIMHBI

HaumeHoBaHue ceMUHApOB,
MPAKTUYECKUX U JIA0OPATOPHBIX pabOT

Tpynoem
KOCTb
(gacer)

Ouenoun
ple
Cpe/cTBa

dopmupy
eMble
KOMITETEH
LUH

1 cemecTp

BBenenue B
MaTeMaTH4YECKHA
¥ aHaau3

MHoxecTBa. OTtobpakeHust
MHOXeCTB. DyHkuuu. OCHOBHBIE
AIieMEHTapHbIe PYHKIIMH, UX CBOWCTBA
u rpaduku. I[locienoBarenbHOCTH H
npenensl. HempepbhIBHOCTh U pa3phIBBI
(GyHKITUN. Beckoneuno MaJible,
0ECKOHEUYHO OoJIbIIIHE u
SKBUBAJICHTHBIC (DYHKITHH.

10

Kontpon
bHasl
pabora

OIIK-1

Huddepenmnnan
bHOC
WCYHCIICHUE

IIponsBoanas, €€ reoOMETpUYECKUN U
¢busnaeckuii cmbich. uddepenunan
¢byukiun.  [IpaBuna  HaxoXIeHUS
npou3BomHOM W nuddepenmuana.
Tabmuia MIPOU3BOJIHBIX u
muddepennmanos. [IpousBogHbie u
JudQepeHranbl BEICIIMX TOPSIIKOB.
Teopema o cpennem. IlpaBuino
Jlonurana.  YcioBHS MOHOTOHHOCTH
(GYyHKITUN. Heob6xoaumbie "
JIOCTaTOYHBIC YCJIOBUS OJKCTpEMyMa
(GyHKITUN. HaubGomnbiee u
HaUMEHbIIIee 3HaueHus (QYHKIUH Ha
3ajaHHOM oTpe3ke. lccienoBanue
BBIMTYKJIOCTH (byHKIHH. Touku
nepernba. AcumntoThl. [locTpoenue
rpaguka GbyHKLIMH. ®opmyna
Teinopa.

10

Kontpon
bHasI
pabora

OIIK-1

Huddepennman
BHOE
WCUHUCIICHUE
byHKIHIA
HECKOJIBKHUX
MIEPEMEHHBIX

YacTHble NPOM3BOJAHBIE, YpPaBHEHUs
KacaTeJIbHOM IUIOCKOCTH M HOPMAJIH.
Huddepenuman, ero  cBa3b ¢
YaCTHBIMU IIPOU3BOAHBIMHU.
IIponsBogHass 1O  HAIpPaBICHHUIO.
I'pamuent. OkcrpemMyMm  QyHKIHH
HECKOJIbKUX MIEPEMEHHBIX.

14

Kontpon
bHasI
pabora

OIIK-1

HuTterpanbHoe
HNCYUHUCIICHUEC

CBoiicTBa 1epBOOOpa3HBIX U TAOIUIIA
uHTerpaioB.  OCHOBHBIE  MPUEMBI
WHTETPUPOBAHUS. Meron
HEOMpeaenEéHHbIX KO3 UIHEHTOB,

14

KonTpon
bHasA
pabora

OIIK-1




UHTErPUPOBAaHUE UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUIA.
[ToHsATHE OIIpENeNeHHOro HMHTEerpasa.
dopmyiia Herotona-JleitOnumna.
3amMeHa MepEeMEHHON u
UHTETPUPOBAaHME IO  YacTsiM B
OIpEeJIeIIEHHOM UHTErpaie.
I'eomerpuueckue IIPUIIOKECHUS
OIpEeIeIEHHBIX UHTErpasoB.
HecoOcTBenHbIe HHTETpAIbI.

Kparnsie
WHTErPaJIbl

[lonsiTHE O KpaTHBIX MHTErpajax.
JIBoiHbBIE HMHTETPalbl U 150,
BBIYMCIICHHE. 3aMEHa IEPEMEHHBIX B
JBOMHOM HHTErpae. JIBOMHEIE
WHTErpaJIbl B MOJISPHBIX KOOPAUHATAX.
IIpunoxenuss IBOMHBIX MHTETPAJOB.
TporiHoi HUHTETpal " ero
BBIYHCIICHHE.

[IpunokeHust TPOMHBIX HHTETPAJIOB.

12

KonTpon
bHasA
pabora

OIIK-1

KpuBonunennsl

e u
MTOBEPXHOCTHBIE
HMHTErpaJibl

KpuBonuneiinelii unterpan I pona u
€ro BBIYHUCIICHUE.

Kpuonuneiinelii unterpan Il pona u
ero BBIUHCJICHHE. [Ipunoxxenus
KPUBOJIMHENHBIX UHTETPaJIOB.
[ToBepxHocTHBIM uHTErpan I poma u
ero BblyucieHue. [loBEpXHOCTHBIN
unrerpain Il poga v ero BbIYKCIICHHE.
[Ipunoxxenus IIOBEPXHOCTHBIX
WHTETPAJIOB.

Kontpon
bHasI
pabora

OIIK-1

2 cemecTp

DJIeMEHTBI
TEOPHUH TIOJIS

CkaysipHple ¥ BEKTOPHBIC  IOJIA.
[loBepxHOCTM M  JIMHUHM  YPOBHA
CKaJIsIpPHOTO nonst. BexTopHble NMHAN
BEKTOPHOTO OIS
Huddepennmanbapie onepanud  Haj
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBICHUIO U I'PAJUECHT CKAJIIPHOTO
nosisg;  JluBepreHuMs U poOTOp
BeKTOpHOro nosa. Ilotok  moss.
Hupkymnsamus. Oneparop ['amunsrona.
OcHoBHBIE KJIacCHI MOJNEH

12

KonTpon
bHasA
pabora

OIIK-1

OOBIKHOBEHHBIE
muddepennran
bHbBIE
YpaBHCHHS

Juddepenunanbupie ypaBHeHUs 1-r0
MopsKa. JInnennoie
nuddepeHnmaIbHbIe ypaBHEHUs
BBICILIAX MOPSIKOB. JIuneitnbie
OJIHOPOJHbBIC muddepeHuanbHbe
YpaBHEHHUS n-ro Hopsi/IKa c
IIOCTOSIHHBIMU K03 UIIEHTaAMH.
JInnelinbpie HEOJHOPO/HbBIC
muddepeHraIbHbe YpaBHEHUST N-TO

24

Kontpon
bHasI
pabora

OIIK-1




HopsiIKa C HOCTOSTHHBIMHU
ko3 purmenTamu. Cucrema
JMHEHHBIX OIHOPOIHBIX
muddepeHInaIbHbIX ypaBHEHHH 1-r0
HopsiIKa C HOCTOSTHHBIMU
K03 puIeHTaMI

Teopust psinoB

YucnoBble PAIBL. HeobOxonnmoe
ycioBue  cxonuMmoctd.  Kpurepuii
Komm.  [locrarounsie  mNpuU3HAKH
CXOJUMOCTH 3HAKOIOCTOSIHHBIX
PSIOB. [IpuznHak JleitGnamIA.
Crenennble PAIBL. Pannyc
cxogumMoctu.  Paasl  Teilmopa wu
MakiopeHa. [Tpubnmxenuble
BBIYMCIICHUSI C IIOMOIUBIO  PSIZIOB.
Pemenue TuddepeHIraIbHbIX
YpaBHEHUH C TIOMOIIBK  PSIOB.
Tpuronomerpuueckui psang  Dypsbe.
Teopema Jlupuxie.

24

KonTpon
bHasA
pabora

OIIK-1

3 cemecTp

Teopus psnos

DyHKIIMOHAIBHbBIE psiabl: Teopembl O
HENPEPBIBHOCTH, IIOWIEHHOM
MHTErPUPOBAaHUU u
nudQepeHIMPOBaHIH
(GYHKIMOHATIBHBIX PSAIOB.

Crenennble pAABL: Panuyc
cxogumoctu. ®Popmyna Komm -
Anamapa. Paznoxenue B psa Teitnopa
AJIEMEHTAPHBIX  (QYHKIUMH, O00JacTh
cxogumoctu. IIpunoxenus psaos.

Psan m munterpan @ypee: Pasznoxenue
(byHKLIUI B TPUTOHOMETPUUECKHUNA P
®ypoe. KommnekcHas ¢opma psna
@ypbe, HaxokIeHHE KOd(PPULHEHTOB
pana. IlpenensHbIl mepexon oT psaa
®ypse  k  wuHTerpany — Dypse.
[IpeobpazoBanue dypre TUTSt
IIPOU3BOHOM.

12

KonTpon
bHasA
pabora

OIIK-1

Huddepenuupo
BaHUE
CKaJSIPHBIX U
BEKTOPHBIX
noJieu

Ckanspaple 1oyt (mpeoOpa3oBaHmeE,
MHAYLMPOBAaHHOE MHBAPUAHTHOCTHIO).
BexropHbie TOJIS (3akoH
npeoOpaszoBanusi). Omneparop HaOna.
I'pagueHT —  BEKTOpHOE  TOJIE,
TUBEPreHINSI — CKaJSIpHOE TIOJIE.
['eomerpuueckuii  cmbici.  Porop.
[IpuMepsl BeIUUCICHUS.

10

KonTpon
bHasA
pabora

OIIK-1

HNuterpupoBanun
€ CKaJSIpHBIX H
BEKTOPHBIX
rnoneun

Teopembr T'aycca u Crokca B
BEKTOpHOW  3amucu.  Dusnueckuii
CMbICTT auBepreHiuu. Ddusznueckuil
cMbIcl  poropa.  Tpu  ycimoBus

10

KonTpon
bHasA
pabora

OIIK-1




NOTEHIIUATBHOCTH
OpToroHanbHbie

rpaJueHTa,
JlariacuaHa B

TIOJIA.
KPUBOJIMHENHBIE
CUCTEMBI KOOpIAUHAT. BeIparkeHus nis
JUBEPTEHINH
KPUBOJIMHEHHOM
OpPTOrOHAJIBHON CUCTEME KOOPJIMHAT.

u

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

Ne

Tema

Bun camocrositens-
HOM pabOTHI

3amanue

Pexomennyemas
JUTeparypa

KomuuectBo
JacoB

1.1

Bsenenue B
MaTeMaTU4eCKUU
a”HaIu3

Jomarssis pabota

Pemenue
3aad,
aHAJIOTHYIHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUAX.

1.2

Huddepennmans
HOE UCUUCIICHUE

Jomamusst pabota

Pemenne
3aj1ad,
aHAJIOTHYHBIX
TEM, YTO
ObLIN Ha
MIPaKTUYECKU
X 3aHATHAX.

1.3

Huddepenunans
HOE HCYHCIICHHE
byHKIHA
HECKOJIbKHX
nepeMeHHBIX

Homamrnss pabora

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

1.4

HNuTterpanbHoe
HNCYUHUCIICHUEC

JomamHsist pabota

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

L.5

Kparnsie
UHTETpaJIbl

Jomarmssist pabota

Pemenue
3a/1a4,
aHAJIOTUYIHBIX
TEM, 4TO
ObLIH Ha
MPAKTHYCCKH
X 3aHATUIX.

1.6

Kpuonuneiinbie
"
MTOBEPXHOCTHBIE
WHTErPaJIbl

JlomamHsst pabota

Pemenue
3ajad,
aHAJIOTHIHBIX
TEM, 4TO
ObLIU Ha

HcTounnku u3
OCHOBHOH n
JIOTIOJTHUTEILHOMN
JTUTEpaTypsl 1O
TEME
MPaKTUYECKUX
3aHATHUH.
OO6pazoBarenbHbIE
pecypcsl,
JOCTYTIHBIE o
JIOTUHY H
MapOoJIIo,
MIPEA0CTABIISIEMBI
M Hayunon
OMOINOTEKOH

10

10

10

10

10




20

21

30

15

MPaKTUYECKU
X 3aHATHSIX.
2.1 |OnemeHTHI Homamnss pabora  |Pemenue
TEOPUU OIS 3ajad,
AHAJIOTUYHBIX
TEM, 4TO
ObLIN Ha
MPAKTHYECKH
X 3aHATHUSIX.
2.2 |OOwbikHOBeHHbIe |[lomamiHss pabora |Pemenue
muddepeHuann 3a/1a4,
HbIE YPaBHEHUS AQHAJIOTHYHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.
2.3 |Teopwus psaoB Homamuss pabora  |(Pemenue
3ajad,
AHAJIOTUYHBIX
TEM, 4TO
ObLTH Ha
MPAKTHYECKH
X 3aHATHSIX.
3.1 |®ynkumoHanbH |[lomamuss pabora |Perienue
bIC pAIBI, 3ajad,
CreneHnnble AQHAJIOTUYHBIX
panbl, Pan wu TEM, 4TOo
unrerpain Oypeoe, ObLIH Ha
MIPAKTUICCKH
X 3aHATHUSIX.
3.2 |Auddepenuupon |[domamuss padora |Pemenue
aHue 3a/1a4,
CKasUIAPHBIX U AQHAJIOTUYHBIX
BEKTOPHBIX TEM, 4TO
oJIen ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.
3.3 |UurerpupoBanue |[lomamusis pabora |Pemienue
CKasUSIPHBIX U 3ajad,
BEKTOPHBIX AQHAJIOTUYHBIX
roJieit TEM, 49TO
ObLTH Ha
MPAKTHYECKH
X 3aHATHUSIX.

15

10

4.4. Mertoguyeckue yKa3aHusi 110 OPraHU3alui CAaMOCTOATEIbHOI padoThI CTYICHTOB

I[J'IH 3aKpPCIUICHUA MaT€puajia, paCCMOTPCHHOI'O Ha JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, CTYACHTAaM

NpeayiaraloTcsl 3aJadyd [0 HW3ydaeMbIM pas3lenaM © TpapuK WX BBITOJHEHHUS.

Orenka

CaMOCTOSATCIbHOM pa6OTBI CTYACHTOB IIPOBOAUTCA B BUAC IIPOBCPKU ,Z[OMaHIHeﬁ pa6OTBI H YCTHOI'O

3a4dcTa.



4.5. IIpumepHas TeMaTHKA KypPCOBBIX padoT
Hanucanue kypcoBbIX pabOT MM MPOEKTOB HE MPEAyCMOTPEHa YUeOHbBIM MJIaHOM.

oV. YueOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE O0ecTiedyeHne JUCHUTINHbBI

ea) OCHOBHAs JUTepaTypa

o 1. ®uxrenromnsil, [.M. Kypc auddepeHnmanbHOT0 1 HHTETpaIbHOTO ncunciaeHus [ Teker] : yue0. mist
CTya. (pu3. M MEeXaHUKO-MaremMarud. cre. By30B: B 3 1. / I. M. ®uxrenronsu. - 8-¢ u3a. - M. :
dusmataurt, 2006 - . - 22 cM.

oT.1. - 679 c. : rpad. - And. ykas.: ¢. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2 duxrenronpil, ['M. OcHoBBI MaTeMaTHueckoro aHain3a. B 2-x 1. Tom 1 [DnekTpoHHBIH pecypcl]:
yueOHuK. — DnexTpoH. naH. — CII6.: Jlans, 2015. — 441 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanudeHHBIH JOCTYTI.
3. bareirun, B. B. COopHUK 3a/1a4 110 3JIEKTPOUHAMUKE U CIICIIUATBLHON TEOPUH OTHOCUTEIIBHOCTH
[Tekcr] : yueO. mocodue / B. B. barbirun, Y. H. TonTeirus. - 4-e usn., nepepad. - CII6. ; M. ;
Kpacnonap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

¢0) 10NOTHUTEIbHAS JTUTEPaTypa

el. JlemunoBuu b.I1. COopHuK 3amay 1 ynpaxHeHHH 110 Matemarndeckomy aHanusy / B.I1. lemunoBuy.
— 14-e w3, ucnp. - M. : Uzn-Bo MI'Y, 1998. - 624 ¢. (51)

2. Tep-KpuxopoB A.M. Kypc maremarndeckoro ananusa / A.M. Tep-Kpukopos, M.U. [11abyrun. — M.
dusmariurt, 1988.

e3. OcHoBbI MaTeMaTuyeckoro ananuza [Tekct]: yue6.u1s ctya.pus.cren.n
cren."[Ipukn.maremaruka":B 2-x 4. / B.A.Uneun, 3.1 11o3nsk. - M. : @uzmatiut. Y.1. - 2001. - 648 c.
)

e4. OcHOBBI MaTeMaTHyeckoro aHanusa [Teker]: yueO.ans cTya.gpus.cueu.u
crerl."[Ipuxir.marematrka":B 2-x 4. / B.A.Wneun, D.I.I1o3Hsk. - M. : ®mmatmt. Y.2. - 2001. - 464 c.
)

e5. Pynun, Y. OcHOBBI MaTeMarnueckoro ananusa [Tekct] : yaue6Hoe mocobue / V. Pyaun; Ilep. ¢ anrm.
B.I1. XaBuHa. - 3-e usn., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-0443-3 (11)
6. V. Pynun OcHOBBI MaTeMaTuyeckoro ananusa. M.: Mup, 2002, 2004. (11)

o7. Unpun B.A. Maremarnuecknii ananus / B.A. Uneun, B.A. Cagosununii, bi.X. Cennos. — 1979. -
720 c.

8. bepmant, A.®. Kparkuii Kypc MareMaTH4eCcKOro aHajin3a [ DJIeKTpOHHBIN pecypc] : yueObHoe
nocobue / A.®. bepmanrt, .I. ApamanoBud. — Dnexrpon. nad. — CII6. : Jlanp, 2010. — 736 ¢c. —
Pesxxum noctymna: http://e.lanbook.com/books/element.php?pll_id=2660 — 3ar1. ¢ 3xpaHa.

9. Kaprames, A.Il. Maremaruueckuii ananu3 [D1eKTpoHHBIN pecypc] : yueoHoe nocobue / A.IL.
Kaprames, b.JI. PoxxnectBenckuii. — Dnekrpon. gaH. — CII6. : Jlanp, 2007. — 448 c. — Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll_id=178.

¢10. bynak, 5.M. Kparnsie unrerpainsl u psansl [ Tekcr]: yueO. a5 ctya.¢us.u Gpus.-mMat.pak.yH-ToB /
Bb.M. bynak, C.B. ®omuH. - 3-¢ u3a. - M.: ®uzmaraut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8
(€2))

0) nepuogUYecKHe U3TAHUSA

- HET .

B) CIIMCOK AaBTOPCKUX METOANICCKHUX pa3p360TOK
- HCT


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

F) 0a3bl JAaHHBIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHl)Ie H IMTOUCKOBBIC CUCTEMbI

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

O0pasoBaTenbHbIE PECYPCHI, TOCTYITHBIE MO JIOTHHY U TapOJIIo, IpeaocTaBisieMbiM HaydHoi
oubmotexoit UI'Y:

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

. http://e.lanbook.com - DbC «13narenscTBO «JlaHbY;

. http://rucont.ru - DOBbC «PykoHT» - MeXoTpacieBas Hay4Has OubOIMOTEKA,
copepkamias oun(poBaHHbIE KHUTH, TEPHONMYECKHE H3IaHUS W OTICNIbHBIE CTAaThH IO BCEM
OTpacisM 3HaHUH, a TaKKe ayno-, BUIEO-, MyJbTUMEINA COPT U MHOTOE JIPYTo¢;

. http://ibooks.ru/ - 3bC «ANOyKC»- HHTEPHET pecypchl B CBOOOIHOM JIOCTYIIE.

*VI. MarepuajibHO-TeXHHYECKOE O0ecevyeHrne U CIUTIIUHbI

Jl1is ipoBeIeHHsI 3aHATHIA JICKIIMOHHOTO THUIA B KaueCTBE AEMOHCTPAIIMOHHOTO 00OpYIOBaHUS
UCIIONIb3yeTCsd MeJoBas JOocKa, MNpoeKkTop, HOyTOyk. HammsinHocTs obecrneunBaeTcst ImyTem
U300pakeHUs cxeM, AuarpaMMm U (opMmyn ¢ momolsio Mena. Mcmonb3oBaHuE TIIOOANBHOM
KOMITBIOTEPHOM CETH TO3BOJISET 00€CTeUnuTh MOCTYMHOCTh WHTEpHET-pecypcoB W peaanu3oBaTh
CaMOCTOSITENIbHYI0  paboTy cryaeHToB. Ha ¢dakynpTere wuMmeeTcs KOMIBIOTEPU3HpPOBAHHAS
AyauTopHrsd, MNpCaAHasHAYCHHAA JId CaMOCTOSITETbHOM pa6OTBI, C HCOIpaHUYCHHBIM OOCTYIIOM B
WNHurtepHer.

Marepuansl: y4eOHO-METOJMYECKHE MOCOOUS, KOHTPOJBHBIE 3aJaHusl i1 ayAUTOPHON u
CaMOCTOSITEIbHOM paObOThI CTY/ICHTOB.

*VIIL. O0pa3oBaresibHbIE TEXHOJIOTHHU

3ajaud W3JIOKEHUS W U3YYEHHUs JUCLUIUIMHBI peaju3yloTcss B cieayrommx (opmax
JIeATEIIbHOCTH:

L 4 JeKUUY, HalleJIeHHble Ha IOoJlydeHHe HeoOXoaumon uHpopMaluu, U ee
MCIIOJIb30BaHME IIPU PELICHUH IIPAKTUUECKUX 3a/1ay;
L 4 MpPaKTUYECKHE 3aHATHSA, HAMpaBICHHbIE HA AaKTUBHU3ALMI0 I103HABATEIbHOMN

JESITETIbHOCTH CTYICHTOB U MPHUOOPETCHUS UMK HABBIKOB PEIICHUS MPAKTHUECKUX U TMPOOIEMHBIX
3aJ1a4;

L 4 KOHCYJIBTALIUN — €KEHEJIENIBHO AJIS1 BCEX JKEJIAIOIUX CTYAECHTOB;

L 4 caMOCTOsITelIbHAsl BHEAyJUTOpHasi paboTa HampapjeHa Ha NMPUOOPETEHHE HABBIKOB
CaMOCTOSITEJIBHOTO PELICHHUS 3a1a4 110 JUCLIUIUINHE;

L 4 TEKYILIHI KOHTPOJIb 32 AEATEIBHOCTBIO CTYAEHTOB OCYLIECTBISACTCS HA JEKIIMOHHBIX

U MPAKTUYCCKHUX 3aHATUAX B XOAC CaAMOCTOATCIIbHOI'O PCUICHU 3aa4, B TOM YHUCJIC Y TOCKH.

oVIII. Ouenounnbie MaTepua bl 1Sl TEKYIET0 KOHTPOJIS M POMEKYTOYHOM aTTecTaAluN

8.1. OueHo4yHbIe CPEACTBA ISl BXOAHOTO KOHTPOJIS (KOHTPOIbHAs 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) Pewmnts ypaBuenue: 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. OueHoYHbIE CPECTBA TEKYIIETO KOHTPOJIS

MaTepua.m,l AJISI MPOBEACHUS TEKYLIEI0 U IIPOMEKYTOIHOI0 KOHTPOJISA 3HAHUHA CTYAECHTOB:

Ne Bun xonTpons Kontponupyemsbie Tembl (pa3ensl) Komnerennuw,
KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KontponpHas pabora 1-6 (1 cemecTp) OIIK-1
2 KontponrHas pabora 1-3 (2 cemecTtp) OIIK-1
3 KontponpHast  pabora, |1-3 (3 cemectp) OIIK-1
cobecenoBaHue o TEME

JleMOHCTPAUMOHHBI BADUAHT KOHTPOJIbHOI PadoThI:

Bapuaunt 1
1. 3anuumre GopMy1y BEIMHMCIPHHA NOBEPXHOCTHOIO UHTerpana Il
poga. B uem ero cmeicn? (0.1 Hanna)
2. 3anucars HHTerpan ﬂ flx; v)dxdy B BHIE NOBTOPHLIX
G

HHTErpasios ¢ PpasjiHuHbIM MOPHIKOM HHTErPUPOBAHHA, eC/H
obnacte G 3aj1aHa HEPABEHCTBOM X yzﬁ 2ax (0.2 banna)

3. BeIUHC/IUTE HHTerpan _U sinmlx—y)dydy , ecin G -
G

TReYI/IbHHK © BepluuHamu (-4; 1); (-1;-0.5) 1 (3.5; 8.5)(0.2 Dasna)




JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJIbHOM PadoThl

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

NeNo

2548, 2554, 2560, 2568, 2573

JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOM PadoThI

3anaun u3 cOopuuka JemunoBud B.II. COopHHMK 3amay M yHpakHEHUH IO MaTeMaTU4ecKoMy
anamuzy / B.I1. lemunoBuu. — 14-e uzn.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c]:

NoeNe 2619, 2662, 2664, 2666.1, 2677

Bomnpochbl K 3K3aMeHY

1 cemecTp

1.

9]

11.

12

13.
14.
15.
16.
17.

18.

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

29

OneMeHTapHble GYHKIUH, UX TpadUKH.
YeTHOCTh, HEYETHOCTD, MEPUOJUIYHOCTH (PYHKIIUH.
[Mpenen mocnemoBarensHOCTH W QyHKIMUA. CBolictBa mpenenoB. | u I 3ameuarensHbie
MPEEIb.
beckoneuno manble U OeckoHeuHO Oombinue. CpaBHeHHME OECKOHEYHO MaibiX. Tabmuia
HKBHUBAJICHTHBIX (PYHKIIUH.
HenpepsiBHOCTE U BUABI pa3pbiBoB PyHKIIMK. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUH.
[TpousBoaHas, ee TeoMeTpUYeCKUil U MexaHndeckuil cmbici. [IpousBoaHas mpousBeneHus,
YaCTHOTO M CIIOKHOM (DYHKIIHH.
Jlorapupmuueckoe auddepennmpoanue. JuddepennupoBanre QYHKIUN, 3aJaHHBIX
napamerpuuecku. ®opmyna Jleibuuna.
Huddepennnan, ero npuMeHeHHEe K MPUOIMKEHHBIM BBIUMCICHUSIM. TE€OpeMbl O CpeaHeM
(Pomnnst, Jlarpanka, Komn). [Ipasuno Jlonurans.
BriBoa hopmyit uist HAXOXKIECHHS IPOU3BOTHBIX.
. UccnenoBanne (yHKIMIA: acCUMNOTOTHI, MOHOTOHHOCTB, HKCTPEMYM. BBIYyKIOCTh, TOYKU
nepernba. O61mIas cxema uccieoBaHus QyHKITHA.
CBoiicTBa HEONPEAETICHHOTO HHTETpajla, MHTETPUPOBAHHUE MOACTAHOBKOM U TI0 YaCTSIM.
. UnTerpupoBanue npocTermumx apooei.
WHTerpupoBaHue pamoHaIbHBIX APOOEH.
HuTerpupoBaHue TpPUTOHOMETPUUECKHUX (YHKITHHA.
WuTerpupoBanue anreOpanyeckux UpparioHaIbHOCTEN.
[TonsiTve onpeeneHHOro HHTETpaa, ero CBONCTRA.
Bbruuciienne 1uiomaau  KPUBOJIMHEHHOW Tpamenud W JUIMHBI AYTH C  [TOMOIIBIO
OTIpeIeIEHHOTO NHTETpaa.
Bbruucnenne o0beMa M TUIOMIAAM TIOBEPXHOCTH BpAIIEHUS C TOMOIIBIO OINpPENEICHHOTO
WHTErpaa.
HecoOcTBeHHBIE HHTETpaIbl, TEOPEMBI CPAaBHEHUS.
[Ipenen v HENPepBHIBHOCTH (DYHKITMH JBYX MEPEMEHHBIX.
[Tonuerii quddepeHnnan GyHKIIUA MHOTUX TEPEMCHHBIX.
[Tpubnu>keHHBIE BEIUMCICHUS ¢ TOMOIIIBIO MOMHOTO nuddepenimana.
YacTHbIE MPOU3BOIHBIC BBICIINX ITOPSIKOB.
KacarenbHas mi10CcKOCTh U HOpMaJb K TOBEPXHOCTH
JuddepeHnmupoBanne CI0KHBIX U HESIBHBIX (DYHKITMI MHOTHX TICPEMEHHBIX.
DKCTpeMyM B TOUKE U B 00IaCTH.
Onpenenenne ABOIHOTO UHTETPalla, €ro CBOMCTBA M METO/IbI BHIYHCIICHUSI.
Omnpenenenue TPOWHOTO UHTETPaa, €ro CBOWCTBA M METObI BHIYMCIICHUSI.
. JIBoitHO# MHTETpas B MOJSPHOM cUCcTeMe KOOpauHaT. SIkobnan nmpeodpa3oBaHusl.
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31

32.

33.
34.
35.

36.
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38.
39.

. Hunuaapudeckue U cheprueckre KOOpAUHATHL. TpoitHOW MHTErpan B HUIMHAPUYECKUX H
c(epruecknx KoopAMHATAX.

. [IpunoxeHust KpaTHBIX UHTETPAJTIOB.

OnpeneneHne KpUBOJIUHEHHOTO MHTErpayna l-ro poma. CBOWCTBA M METOAbI BBIYUCICHUS

KpUBOJIMHENHOr0 UHTETpana 1-ro poaa.

Onpenenenne KPUBOIMHEUHOTO HHTErpaia 2-ro pojaa. CBONCTBA U METO/IbI BEIYMCIICHUS.

[IpunoxeHus: KpUBOJIMHEMHBIX UHTETPAJIOB.

®opmyna Octporpaackoro-I'puHa. HezaBUCUMOCTh KpUBOJIMHEIHOTO MHTErpajia 2-ro ponaa

OT IyTH UHTETPUPOBAHUSI.

Ornpenenenne MOBEPXHOCTHBIX MHTETPAJIOB 1-T0 poja, CBOWCTBA U METO/IBI BEIYUCIICHUS.

OrnpezenieHrne MOBEPXHOCTHBIX MHTETPAJIOB 2-TO POAa, CBOMCTBA U METO/IbI BEIUUCIICHHUS.

Teopema Octporpajckoro - ['aycca.

Teopema Crokca.

IIpumep 3K3aMeHANMOHHOTO OHJIeTa

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

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

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

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

2 cemecTp

1.

(e

e i

10.
. Teomerpuueckuit  cmbicn  auddepeHInanbHOrO  ypaBHEHHs  IEpBOro  MOpsiKa.

12.
13.
14.

15

17.
18.

19.

20.

CkansspHoe nosie. IIoBepXHOCTH M IMHUU YPOBHS.

[IpousBoaHass mo HampaBieHHMIO. [pagueHT CKalspHOro Mmojs, ero cBoiicrBa. CBA3b
IIPOM3BOAHOM 10 HANPABJICHUIO U IPAJUEHTA.

ITonsiTHe BeKTOpHOTO 1OJIs1. BEexTopHBIE TMHUM.

IToTok mons. JluBeprennus, ee CBOMCTBA.

®opmyna Octporpanckoro-I'aycca B BeKTopHOM opme.

Potop BekropHoro noss. Lupkynsuus, ee coiictBa. @opmysna CTokca B BEKTOpHOI (opme.
Oneparop ["'amumibToHa. BekropHbie onepanuu 1 u 2 nopsiaka.

OcHOBHBIE KJIaCChl BEKTOPHBIX MOJIEH: COJIEHONIAaIbHOE, IOTEHIUAIBHOE, TAPMOHUYECKOE.
[TonsiTue nuddepeHnnanbHOTO ypaBHEHUsT IniepBoro mnopsiaka. OOmee penieHue
T depeHnaIbHOr0 ypaBHEHHs IEPBOTo MOpsKa.

3amaua Komm st muddepeHnmnanb-Horo ypaBHEHHs IEPBOTO MOPSIIKA

Juddepernnanpapie ypaBHEHHS IEPBOTO MOPSAKA C Pa3IeIISTIOIIMMUCS TIEPEMEHHBIMHU.
OnHoponnblie TuddepeHIanbHble YPaBHEHUS IEPBOTO MOPSIKA.

Jluneiinbie nuddhepeHmanpHbIe ypaBHEHUs TIEpBOTO Topsiika, popmyrna bepHymm.
VYpaBHenue bepHymu u ero periexue.

. Judpdepennnanbable ypaBHEHUS 2-T0 TOPsAKa, JOMYCKAOLUE TIOHMKEHNE OPSAIKA.
16.

Jluneitapie nuddepeHIanbable ypaBHEHUS BBICIINX MOpAakoB. OOIIue MoHATHA. 3agada
Komm.

Jluneitnpie ogHOpoAHbIE MU depeHIalbHbIe YPaBHEHHS U CBOMCTBA WX PEIICHUN.
Jluneiinas HesaBucuMoCTh (yHkumit. Omnpenenutens BpoHckoro. YcioBue JIHHEHHON
HE3aBHCUMOCTH PELICHU TUHEHHOr0 OAHOPOAHOTO I epeHIINaIbHOTO YPaBHEHHUS.
Teopema 0 CTpyKType OOIIEro pemieHHs] JTUHEHHOTO OXHOPOMHOTO Iu(depeHIIHaTEHOTO
YpaBHEHUS.

JIuHeitnbie OIHOPOAHBIE nuddepeHraibHbIe YpaBHEHUS c [MOCTOAHHBIMU
ko3 punrentamu. XapakTepucTUUECKOe YpaBHEHHUE.
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22.
23.

24.

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

33.

34.
35.

36.
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Onpenenenue (QyHIaMEHTATbHONW CHUCTEMBbl PEIIEHHH B 3aBUCHMOCTH OT THIA KOpHEH
XapaKTEPUCTUYECKOIO YPABHEHUSI.

Meron Bapuanuu (Jlarpanxa) Ipou3BOIbHBIX TOCTOSHHBIX.

Jluneitnple  HeopgHOpoAHbIE  AupdepeHIuaNnbHbBIE  YpaBHEHUS C  MOCTOSIHHBIMHU
K03(UIIEHTaMH CO CIIEIHATbHON PaBON YacThI0, METOA MOJ00pa YaCTHOTO PEIICHHS.
CucremMbl TMHEHHBIX TUpdepeHINaTIbHBIX YpaBHEHUH C MOCTOSHHBIMU KO3 (UIIMEeHTaMHU,
METO/IbI UX PEIICHUM.

Onpenenenne 4uCIOBOro psana. OnpeneneHne YaCTHYHON CyMMBI psia.

Omnpenenenue cxonsuierocs ynuciosoro psaa. Kpurepnii Komm.

HeoOxonumblii mpU3HaK CXOAUMOCTH psijia. 'apMOHHUECKH, TeOMETpUYECKUN PSII.
[Tpusnak cpaBHenus. [IpenenvHas popma npu3HaKa cpaBHEHUSI.

[Tpusnak lanam6epa. Panukaneusiii npusnak Komu. MaTerpanbubiil npusznak Komn.
IToHsATHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPELYOLIUXCS PALOB.

Teopema JleiiOHuma. AGCONIIOTHAS U YCIOBHASI CXOMMOCTh 3HAKOUEPEAYIOLIUXCS PSJIOB.
@yHKIMOHANBHBIN psin. PaBHOMepHas cxonqumocts. Kpurtepuii Beiiepmrpacca. [loctpoenue
Ma>KOPHUPYIOLLETO psAja.

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

Psin Teitnopa, Makiopena. Pa3nosxeHrss OCHOBHBIX JIeMEHTAapHBIX (DyHKIIMHA.

[IpuMeHeHHe CTENeHHbIX PSIOB K penieHuio auddepeHIranbHbIX YpaBHEHHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

Tpuronomerpuueckuii psia @ypre. Haxoxnenue korpGuIueHToB psijia ¢ MepruoaoM 21 U ¢
IIPOU3BOJIBHBIM IIEPUOIOM.

. Teopema upuxiie.

[Ipumep 3K3aMeHaAlINOHHOIO O1JIeTa

1. laTe ompeneneHne MOTOKa BEKTOPHOTO TOJIsA, TOSCHUTH €r0 (PU3NIEeCKUI CMBICI.
2. JIunerinas HezaBucumocTh pemenuii JIOAY, onpenenurens BpoHckoro.

3. HeoOxoaumplii IpHU3HAK CXOAMMOCTH YHUCTIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.
11.

12

13.

14.
15.

CDYHKI_[I/IOHaJ'ILHBIe pAABI

Teopembl 0 mpeneabHOM Nepexofe (HENPEepHIBHOCTH), MOWICHHOM HWHTEIPHPOBAHHU U
muddepeHIMpoBaHUH (PyHKIIMOHAIBHBIX PSI0B

CreneHHble b

Pannyc cxogumoctu

®opmyna Komu - Anamapa

PaBHOMEpHass CXOMMMOCTh W HENPEPBIBHOCTH CYMMBI CTETIIEHHOTO psija, TMOWICHHOE
WHTETpUpoBaHue U qudhepeHIInpPOBaHNE

JocraroyHoe ycioBHE Pa3IOXKUMOCTH (PYHKUUN B CTETEHHBIE DSJbI, Pa3NIOKEHHE B P
Telinopa 37eMEHTAPHBIX PYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QyHkimii B TpuroHomMerpuaeckuii pajg Oypee
KommuiexcHast popma psga @ypbe, HaxokaeHne KodQPHUIIUEHTOB psaaa
[IpenensHbiii iepexon ot psaga Pypwe k uaTerpary Oypne
[IpeobpazoBanue Oypbe 1151 TPOU3BOTHON

. Teopemsl ['aycca u Ctokca B BeKTOpHOH (hopme.

FCOMCTpI/I‘-IGCKI/Ie 1 MCXaHHUYCCKHUC IMIPUITOKCHHUA KpI/IBOJ'II/IHeI\/'IHI)IX U TOBEPXHOCTHBIX
HHTCI'pajioB.

Ckanspusie nons (nmpeoOpa3oBaHue, MHIYIUPOBAHHOE HHBAPHAHTHOCTHIO)
BexropHble nosns (3akoH npeoOpa3oBaHus)



16.
17.
18.
19.
20.

21

I'panueHT - BEKTOpPHOE M0JIe, TUBEPIEHIIMS - CKAJIIpHOE ToJie [ eoMeTprudeckuii cMbIC
Potop, npuMeps! BeIUUCIEHUS

KpuBosnHeliHbie U TOBEpXHOCTHBIC UHTETpaIbI II-ro pona

DU3NYECKUN CMBICIT TUBEPTEHIIMI

DU3NYECKUN CMBICIT POTOpA

. Tpu yci10BHs NOTEHIHAIBHOCTH I10JIA
22.
23.

OpTOTOHaHBHBIe KpHBOHHHCf/'IHLIe CUCTCMBI KOOPAWHAT

BHpa)KeHI/ISI IJIL TpaaueHTa, AMBEPIreHIUU U JlallllaChaHa B KpHBOHHHeﬁHOﬁ OpTOrOHaJIBHOﬁ
CUCTEME KOOpAMUHAT

IIpumepsl 3axanuii Kk 3xk3ameny 3a LI cemecTp

3amaun u3 cOopumka JemumoBuy B.II. COopHHMK 3a7ad W yOpaXHEHUH 10
MarematuaeckoMmy aHanu3y / B.II. Jlemugosuu. — 14-e uzg.mchp. - M. : Uzg-so MIY,
1998. - 624 ¢

NoeNe 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, 277310, 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 3a0anuil 01 NPOBEPKU CHOPMUPOCAHHOCMU KOMHEMEHYU, YKA3AHHbIX
eévluie ¢ n.3:

1. Vka3arph 3HauCHHE CMEIIAaHHON YaCTHOM MPOU3BOIHON BTOPOTO MOpsiika QYHKIUHU z =sine" y2

3 o'z =2y-cose’
0x0y

2
.2z =—cose ‘e -2y
0x0y
3 0’z =2y-cose e’
0x0y
. 0’z =2y—cose"-e"
0x0y

2. Yka3aTb 3HaAUCHUE NIPOU3BOAHON QYHKIIMU y = x> Inx
oy'=2x-Inx+x

ey’ =2x-Inx+x’
oy =2x+x-Inx

oy

+ 2Inx

+X
X

3. Yka3aTh 3Ha4€HHE HEOIPEICICHHOTO HHTETpaja f sin(3x—5|dx

cos(3x—5+C
—cos[3x—5]+C
—3c0s(3x—5)+C

_Tlcos(3x—5)+C



4. Yka3aTbh 3HAUCHHE OIPCACIICHHOTO UHTCIpaJIa
2
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/ A / 44/ noneHT kabeapsl Teopernueckoit dusukn  Cununkas A.B.
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[Iporpamma cocrtaBieHa B cooTBeTcTBHM ¢ TpeboBanmsiMu PI'OC BO mno HampaBieHHIO
nojarotroBku 11.03.04 DnekTpoHrKa U HAHOAJIEKTPOHHUKA.

[TporpamMma paccMoTpeHa Ha 3acenanuu kadeapsl Teoperndeckor husuku «15» mapra 2024 r.
ITporokomn Ne7

/

H.o. 3aB. xadeapoii —/——C.B. JloBuoB

v

Hacmoswas npoepamma, He Mmodxcem Ovimb 60CHpou3gedeHa HU 6 Kakou ¢opuwe Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-paspadomyuuxa npocpammol.



