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I. Hean u 3apa4u TUCHUIIJIAHBI

Juctuminaa «MareMaTHdecKuid aHaJIn3» MMEET IeJIbI0 03HAKOMIJICHHE CTYJCHTOB C OCHOBHBIMHU
MOHATUSIMH M METOJaMH MaTeMaTH4eCcKOro aHaliHu3a, CO3JaHUE TEOPETUYECKOM M MPaKTHYECKOU
0a3bl MOATOTOBKU 00Y4aeMBbIX K MX NMPOo(hecCHOHaTbHOMN e TeTbHOCTH.

ITpu 3TOM pelaroTcs Cleayonye 3a1adn:

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

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

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

L4 q)OpMI/IpOBaHI/Ie Y CTYACHTOB MPCACTABJICHUA O CBA3AX U BSaHMOﬂeﬁCTBHH CYIICCTBYROIINUX
pPasaciioB MarCMaTuKU U MaTCMAaTUICCKOI'0 aHajin3a B YaCTHOCTHU,

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

II. Mecto mucunminnbl B cTpykrype OIIOII

B crpykrype OIIOII aucuuiuinHa BXOAUT B 0053aT€IbHYIO YacTh MPOTrPAMMBI U SIBJISETCS MEPBBIM
U OCHOBHBIM MAareMaTH4YeCKUM KypcoM HapsaAy C JuciuiuinHoi «JIuneiiHas anrebpa u
aHAJINTUYECKas reoMeTpusi». M3yueHume Kypca NpeAnonaraeT Hajdu4yue OCHOBHBIX 3HAHUU U
YBEPEHHBIX HAaBBIKOB PEIICHHUS 3a/1a4 B paMKax IIKOJbHOM MporpamMmbl aireOpbl U Hadasl aHajau3a, a
TaK)Xe T€OMETPUH.

3HaHMS O MAaTeMaTHYECKOMY aHajau3y OyIyT HCHOJIb30BaHbl IPAKTHMUECKU BO BCEX Kypcax M
JMCLUIUIMHAX, U3ydaeMbIX B paMKax ydeOHoro miaHa HampasieHus 11.03.04 «OnexTpoHuka u
HaHOJ3JIEKTpOHUKa»: Moaynu «Maremarukay, «dusuka», «MupopmaTkay; nucuuminHel «Teopus
BEPOSATHOCTH U MaT€MaTHU4ECKasi CTATUCTHKAY.

olIl. TpeOoBaHusI K pe3yJbTaTaAM OCBOCHUS IMCUUILIIMHBI (MOILYJIs1)

Hepeqeﬂb IJIAHUPYEMBIX PpPE3yJIbTAaTOB Oﬁy‘-lel-llflﬂ nmo AUuCHuIJIMHE, COOTHECCHHBIX C
HHAUKATOpAaMH JOCTHKCHHU S KOMIIETEHIIU I

Komnerenmus OIIK-1: CnocobeH HCIONB30BaTh TOJOXKEHHUS, 3aKOHBl U METOAbI
CCTCCTBCHHBIX HAYK MW MATCMATHKW JI1 PCIICHUA 3aaad HH)KGHGpHOfI
JeSITeIbHOCTH

WNuaukaropbl OIIK 1.1 [Ipumensietr pusmko-mareMaTHuecKuii anmapar B cepe cBoeit

npodeccuoHanbHON AESITETbHOCTH
KOMIIETEHITUU

OIIK 1.2 [Ipumensier 6a30Bble 3HAHUSI B 00JIaCTH PU3UKH JUI PEILICHUs
MPUKIIAQJHBIX 33124 NPO(eCCHOHABHON AeITeIbHOCTH

OIIK 1.3 [Ipencrasnser ciymaresssM B JOCTYITHOM JUJIs1 BOCIIPUATHUS
¢dopme 3HaHUS B 00J1aCTH (DPU3KUKH, B TOM YHUCIIE TIPU
BBITIOJTHEHUH 3a]1a4 B Cepe MeJarornaeckoi e TeIbHOCTH

eIV. ConepikaHue M CTPYKTYpPa JUCHUIINHBI

¢OQ0bEM QUCHUINIAHBI COCTaBIIsIeT 16 3a4eTHBIX €OUHUIL, 576 dacoB, B ToM unciae 344 uaca
KOHTAKTHOUM paboTHI.



e3aHATHS TPOBOAATCS B OYHOH (hopMe OOydeHHsS ¢ MPUMEHEHHEM JTUCTAHIIMOHHOTO KOHTPOJIS
caMOCTOATENbHON paboThl cTyneHToB uepe3 DNOC dakynprera. DIEKTPOHHON U JUCTAHITMOHHOM
¢dopm 00yyeHHs HE MpeyCMaTPUBACTCS.
eHa npakTuyeckyro noarotroBky orogutcs 160 yacos.
edopmMa MPOMEKYTOUHON aTTeCTalluU: IK3aMEH.

4.1. Conep:xanue IMCHUILIHHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, C yKa3aHHeM BHA0B y4eOHBIX
3aHSITHI M OTBEJCHHOI0 HA HUX KOJMYeCTBA aKa/leMU4eCKHX YaCOB

Ne |Pa3m| C Bce us Buer yueOHOM pabOTHI, DopMbI
oo | en e er | HuxX BKITIOYAsi CAMOCTOSTEIBHYIO paboTy 00yJaromuxcs, TEKYIIETO
ouc | M 0 | mpakT HPAKTUYECKYIO [IOATOTOBKY U TPYJOSMKOCTb KOHTPOJIS
Ium | e 4a | M4ecK (B "acax) yCIIeBaeMOCTH;
JUH | C co as ®opma
wite | T 2 | momro KonraktHas paboTa mpernogaBaTens ¢ Camocrositen HPOMEKYTOHHO
MBI | P TOBKa obyuaiomumucs bras it arTectanuu
00y4a Jlexumun Cemunapckue | KoHcynpramuu pabota (no
FOIIIUX /MpaKTHYECKUE cemecmpam)
cs /maboparopHbie
3QHATHSI
1 1-6 216 |68 |50 68 2 52 [TpakTHaeck
O€ 3aJJaHucC,
OTIpoc;
JK3aMC€Halu
OHHBIE
OMIIeTHI
2 1-3 216 |60 |40 60 1 71 [TpakTHaeck
O€ 3aJJaHucC,
OTIpoc;
3K3aMCHallu
OHHBIE
OMIIETHI
3 1-3 144 |32 |32 32 1 40 [IpakTrueck
o€ 3aJaHue,
oTIpoc;
3K3aMCHallu
OHHBIE
OMIIETHI
4.2 Ilaan BHeayI[P[TOpHOﬁ CaMOCTOATEIbLHOM paﬁoTbI oﬁyqaloumxca mo AMCIMIIJINHE
Cemectp HazBanne |CamocrositenbHas pabota oOyqaromuxcst | Ouenounoe | YueOGHO-
pasnena, Bux Cpoxa TpymoemKeT CPEICTBO METOINYECK
TEMBI CaMOCTOATCII | BBIIIOJIHCHHUA | b (qac.) oc
LHOI o0ecrnieueHu
paboThI N
CaMOCTOATEIL
BHOU
paboThI
1 Tema 1-6 Pemenne [Tocne 52 JlemoHcTparr | Microunnku u3
3amay HpOfI,Z[CHHLIX 551 FOTOPLBIX OCHOBHOH 1
.o TEM peaIcHUun JIOMOJTHUTEIEH
JOMalIllTHEU




paboThI oif TUTEpaTyphI
10 TEMC
2 1-3 Pemenue HOCJ}e 71 JemoHcTpary HpAKTHYECKHX
3a7au MIPOUICHHBIX WA TOTOBBIX | - i
. |Tem pereHui
JOMalIHeEn OO6pa3zoBarensH
paGoTHI bI€ PECYPCHI,
J0-CTYIIHBIC 110
3 1-3 Pemenue ITocne 40 JleMOHCTPAI | oruny u
3a7au MIPOUICHHBIX HSE TOTOBBIX | fanomo,
JIOMaIlHEen rem p CIIECHIH MPEIOCTaABIISACM
paGOTBI biM Hayunoi
OmbmoTeKoi
ury.

4.3. Conep:xanue yue0HOro marepuaJja

Ne

Tema

Kparkoe conep:kanue

1 cemecTp

Bsenenue B
MaTeMaTHYECKU I
aHaan3

MuoxectBa. OtoOpaxkeHus MHoxkecTB. PyHkuuu. OCHOBHbBIE
JNIeMEeHTapHble  (QYHKIHMHM, WX CBOMCTBA H  TpaduKu.
[TocnenoBarensHOCTH U TIpenenbl. HempepbIBHOCTD U pa3phIBbI
¢bynkuuu. beckoHedHO Manble, OECKOHEYHO OonbpIIMe W
9KBUBAJICHTHBIC (DYHKIIUY.

Juddepenunanbaoe
MCUHUCIICHHUE

[IpousBoaHas, €€ reoMeTpuyecKuil U (PU3NYECKUN CMBICIL.
Huddepennunan pynkuu. [IpaBuia Haxox1eHUs TPOU3BOAHOM
u muddepennnana. Tabmuma MIPOU3BOIHBIX u
muddepennnanos. [IpousBonHeie U uddepeHIaibl BhICIINX
nopsakos. Teopema o cpennem. Ilpasuno Jlonurans. Ycinosus
MOHOTOHHOCTH (¢yHKuuH. HeoOxomumple ©  JOCTAaTOYHbIE
ycaoBus skcTpeMyMa ¢(yHkuuu. Hambonblee ' HauMeHblee
3HaueHus (QyHKIMM Ha 3aJdaHHOM oTpes3ke. lccnemoBanue
BbIMyKJIOCTH  pyHkimu. Touku mepernba. ACHMITOTHI
[TocTpoenue rpadpuka ¢pyukiuu. @opmyna Teitnopa.

Juddepenunanbaoe
MCUHUCIICHHUE

(bYHKIUI HECKOIBKUX
NIepPEMEHHBIX

YacTHble MPOU3BO/IHbIC, YPABHEHHs KacaTeIbHOM MIIOCKOCTH U
Hopmanu. uddepenuuan, ero CBi3b C  YaCTHBIMU
npou3BoAHBIMU. [Ipou3BogHAs 1O HampaBlIeHUIO. [paaueHt.
DKCTpeMyM (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

WHuTerpanbHoe
VCYHCIICHHE

CpoiicTBa nepBooOpa3HbIX M Tabiauma UHTErpanoB. OCHOBHBIE
MIPUEMBI WHTErPUPOBAHUS. Merton HEONpeIeIEHHBIX
KO3()(UIIMEHTOB,  WHTETPUPOBAHHE  HPPANUOHAIBHBIX U
TPUTOHOMETPUYECKUX BbIpaKeHHU. lloHATHE oOmpeneneHHOro
HMHTETpaia. ®opmyna Herotona-JleitOnuma. 3ameHa
IIEPEMEHHON M WHTErPUPOBAaHUE MO YACTAM B ONPEAECICHHOM
uHTerpase. l'eoMeTrpuyeckue MNPUIIOKEHUS  OIPENEICHHBIX
uHTerpanoB. HecoOCTBEHHBIE HHTETPAIBI.

Kparuble nHTErpabl

IlonsaTHe O KpaTHBIX UHTErpanax. J[BOWHbBIE MHTErpajbl U HUX
BBIYMCIICHHE. 3aME€HAa NEPEMEHHBIX B JBOWHOM HHTETpale.
JIBOiHBIE MHTErpalbl B MOJIAPHBIX KoopAauHarax. [Ipunoskenus
JBOMHBIX MHTErPAJIOB. TPOMHON HHTErpAJI U €r0 BEIYHUCIICHHUE.




[TpunoxxeHus: TPOMHBIX UHTETPAJIOB.

KpuBonunennsle u

KpuBonuneiinbiit uaTerpai | poga u ero BeIYUCICHUE.
KpuBonuneinplii unterpan |l poga u ero BeluuCIEHHE.

LOBEDXHOCTHALE [IpunoxkeHus: KpUBOJMHEUHBIX MHTErpanoB. I[loBepXHOCTHBIN
I/IHTeIr) ALl unTerpai | poxa u ero Berurciaenue. [1oBepXHOCTHBIN HHTETPAT
P Il pona u ero Beiuucienue. [IpunokeHuss MOBEPXHOCTHBIX
WHTETPAJIOB.
2 cemecTp

CkamnsipHble ¥ BEKTOpHBIE oI, [IOBEpXHOCTH M JIMHUU YPOBHS

CKaJSIpHOTO ToJsi. BeKTopHble JHMHHUKM BEKTOPHOTO MOJIS.
Onementsl  Teopuu | JuddepeHnnanbaple onepauuy Haja MOJISIMU: MTPOU3BOIHAS 110
oSt HaIpaBJICHUIO U TPAaJUEHT CKaJIsgpHOro mouss; JluBepreHuus u

potop BekropHoro nodis. [Torox moms. Lupkymsiuusa. Oneparop

I'amunbsrona. OCHOBHBIE KJIACChI TOJIEH

Huddepenunansupie ypaBHeHUss 1-ro mopsinaka. JluHelHbIe

muddepeHInanbHble YpaBHEHHS BBICIINX MOPAIKOB. JInHeiiHbIe

omgHOponHbIe Au(QepeHInanbHble YpaBHEHHS N-TO MOPSAIKA C
OOBIKHOBEHHBIE .

MOCTOSSHHBIMU KO3 dutimenTamu. JIuHelHble HEOAHOPOAHbBIE
Qg depeHraIbHbIe

middepeHnraIbable YpaBHEHHUS N-TO MOPSIKA ¢ TOCTOSHHBIMU
ypaBHEHUS

ko3(p¢punmenramu.  Cucrema  JUHEMHBIX  OJHOPOIHBIX
T depeHIMATBHBIX YPaBHEHUN 1-To Mopsiika ¢ MOCTOSTHHBIMU
K03 ULICHTaMHU

Teopus psaoB

Yucnosele psaabsl. Heobxomumoe — ycioBHE — CXOAMMOCTH.
Kpurepnit  Komm. JlocrarouyHble INpU3HAKA — CXOAMMOCTH
3HAKOMOCTOSIHHBIX psiioB. [Ipusnak JleitOnuna. CreneHHble
psanel. Pammyc cxogumoctu. Paner Teinopa u Maknopena.
[TpubnuxeHHbIE BBIYMCICHHMS C THOMOIIbIO pAnoB. Perienue
mudepeHIMaNbHBIX ~ YPaBHEHUM € TOMOIIBIO  PSOB.
Tpuronomerpuueckuii psa @ypse. Teopema Jupuxie.

3 cemecTp

Teopus psaoB

DyHKIHOHAJBHBIE pPsaAbl: Teopemsl
MIOYJIEHHOM  HHTETPUPOBAHUHA U
(YHKIMOHATIBHBIX PSJIOB.

Crenennble psuibl: Paguyc cxomumoctu. ®opmyna Komm -
Anamapa. Paznoxenne B pan  Teilnopa 3I€MEHTAapHBIX
¢dbyHK1Mi, 001acTh cxonumocTu. [IpunoskeHus psios.

Pan w  wnrerpan @Pypwe: Paznoxenue ¢GyHKuuid B
Tpuronometpuueckuii psag Oypwe. KommiekcHas ¢opma psana
@ypbe, HaxoxzeHue kodpduuuentoB psnpa. IlpenenbHblii
niepexon ot psaga Oypee k uaTerpany @ypwe. [IpeobpazoBanue
dypbe U1 IPOU3BOIHOM.

O HEeNpepbIBHOCTH,
g depeHIMpOBaHUN

JuddepenunpoBanu
€  CKaSIpHBIX H
BEKTOPHBIX MOJIEH

Ckanspusle  monst  (mpeoOpazoBaHUE,  HMHAYLUPOBAHHOE
WHBapUaHTHOCTHIO). BekTopHBIE MosIs (3aKOH MpeoOpa3oBaHus).
Omneparop Habna. ['paguieHT — BEKTOPHOE TOJI€, TUBEPTCHITUS —
ckaisipHoe nose. I'eomerpuueckuit cmeici. Portop. IIpumepst
BBIYHCIICHUSI.

WNHuTterpupoBanue

Teopemsr ['aycca m Ctokca B BeKTOpHOU 3anmucu. OU3HMYECKUN




CKaJIApHBIX

BEKTOPHBIX ITOJIEH

M | CMBIC]T JHUBCPIrCHIHUU.
YyCJ10BUsA INOTCHUHAJIbHOCTH
KpHBOJ’IHHGfIHHG CHCTEMBI

I10JI4.

KOOpJAHWHAT.
rpagucHTa, AJUBCPICHIMU MW JiallllaChaHa B KpHBOHHHCﬁHOﬁ
OpTOFOHaHBHOﬁ CUCTEME KOOpAUHAT.

@uU3NYECKU CMBICI  pOTOpA.

Tpu
OpToroHanbHbie
Bripaxkenuss s

4.3.1. IlepeyeHb CeMUHAPCKHUX, NPAKTHYECKHUX 3aHATHI B J1a00paTOPHBIX padoT

No

No paznena u
TEMBI
JTUCIUTUTHHBI

HaumeHoBaHue CeMHHAPOB,
MIPaKTUIECKHUX U JIA0OPATOPHBIX paboT

Tpynoem
KOCTh
(uacer)

OreHouH
ple
CpencTBa

Dopmupy
eMBbIe
KOMITETEH
U

1 cemecTp

Bsenenue B
MaTeMaTu4eCKHa
W aHaIn3

MHoxecTBa. OTto6paxeHus
MHOXkecTB.  Dynkiuu. OcHOBHBIE
aNIEeMEHTapHbIe (PYHKIMH, X CBOWCTBA
u rpaduxu. IlocnenoBarenbHOCTH U
npenensl. HempepbIBHOCTh U pa3phIBbI
byHKIUY. beckoneuno MaJible,
0ECKOHEUHO Oobine u
HKBUBAJICHTHBIE (QYHKIMH.

10

Kontpon
bHas
pabora

OIlK-1

Hudbdepentman
bHOE
WCYHCIICHUE

IIpousBonHas, €€ reoMeTpUYECKU U
¢usuveckuii cmbica. duddepenunan
¢ynkuuu.  [IpaBunma  HaxoXXAeHUS
npou3BomHOM W auddepenmuana.
Tabnuua IIPOU3BO/IHBIX u
muddepennmanos. IlpousBoanbie u
muddepeHranbl BBICHIMX MOPSIKOB.
Teopema o cpenHeMm. IlpaBuno
Jlomuranga.  YciaoBusS MOHOTOHHOCTH
byHKIUH. Heob6xonumblie "
JOCTAaTOYHBIE YCIOBUS OJKCTpPEMyMa
byHKIUH. Haubonbiee "
HaVMEHbIIIee 3HAYeHHUs (QYHKIUU Ha
3aJjaHHOM oTpe3ke. ccnenoBanue
BBIITYKJIOCTH byHKINN. Touku
nepern6a. Acumnrtotsl. IToctpoenue
rpaduxa (GyHKIMH. dopmyna
Teunnopa.

10

Kontpon
bHas
pabora

OIlK-1

Huddepennnan
BHOE
MCUHUCIICHHE
byHKIINN
HECKOJIBKHX
MIEPEMEHHBIX

YacTHble TPOU3BOJHBIC, YpPaBHEHUS
KacaTeJIbHON IUIOCKOCTH W HOPMAJIH.
Huddepennman, ero  cBi3b ¢
YaCTHBIMHU MIPOM3BOTHBIMH.
[Ipou3BogHass MO  HAaNpPaBJICHHUIO.
I'paguent. OkcTpeMyM  (QyHKIHUU
HECKOJIbKHX TTePEMEHHBIX.

14

Kontpon
bHAs
pabora

OIIK-1

NHurerpansHoe
HCYHCIICHHE

CaoiicTBa nepBooOpa3HbIX U Tabnua
uHTerpajgoB. OCHOBHBIE  NPUEMBI
WHTETrPUPOBAHUS. Meron
HEOMpeAeNEHHbIX KO PHUIMEHTOB,

14

Kontpon
bHas
pabora

OIlK-1




MHTETPUPOBAHUE HPPALUOHATIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAKEHUIH.
[ToHsATHE OIIpeeIeHHOro HMHTEerpana.
dopmyna Herotona-JleitOnuma.
3ameHa NepeMeHHOM u
UHTETPUPOBAaHHE IO  YacTsiM B
OIpeIelIEeHHOM UHTErpase.
I'eomerpuyeckue MIPUIIOKECHUSA
OIpeIeNIEHHBIX UHTErPasoB.
HecoOcTBeHHbIE HHTETPAJIBL.

Kparnsie
UHTETpaJibl

[TonssTve O KpaTHBIX MHTErpajiax.
JIBoiHBIE HMHTETPAIIbI U ux
BBIUMCJICHUE. 3aMEHA IIEPEMEHHBIX B
JIBOMHOM HHTETpale. JIBoiiHbIE
MHTETpaJIbl B MOJSIPHBIX KOOPAWHATAX.
IIpunoxeHuss IOBOMHBIX MHTETPAJIOB.
TpoiiHoit HHTErpan u €ero
BBIYKCIICHHE.

ITpuoskeHus: TpPONHBIX MHTEIPAJIOB.

12

Kountpon
bHas
pabora

OIIK-1

KpuonuHennbl

€

u

IIOBCPXHOCTHBIC

WHTETPAJIbI

KpuBonuneitnslii unrerpan | poga u
€ro BBIYMCIICHUE.

KpuBonuneinelii unterpan Il poga u
€r0  BBIYHCIICHHE. [Ipunoxenus
KPUBOJIMHEHHBIX MHTErPAJIOB.
[ToBepxHoCTHBIN uHTerpan | poma u
ero BbluHciaeHue. IloBEpXHOCTHBIN
uHTerpan |l poga u ero BeIUHMCICHHE.
IIpunoxenus MTOBEPXHOCTHBIX
HUHTErPaJIOB.

Kontpon
bHas
pabora

OIIK-1

2 cemecTp

DJIeMEHTBI

TCOpPHUH T10JI

CkayipHple ¥ BEKTOpHBIE OIS
[loBepxHOCTH M  JIMHUU  YpOBHSA
CKaJIsipHOrO moisi. BexkTopHble MMHUU
BEKTOPHOTO OIS
JluddepeHnunanpHple onepanuu Haj
MOJISIMU: IIPOM3BO/IHAS 1o
HaIpPaBJIEHUIO U TPAJUEHT CKAJIIPHOTO
nonst;  JluBepreHuMss W poTOp
BeKTOpHOro mnoiusd. [lotox  moss.
[Mupxynauus. Oneparop I'amunbroHa.
OcHOBHBIE KJIacCHI MOJNEN

12

Kontpon
bHas
pabora

OIlK-1

OOBIKHOBEHHEIE
muddepennman

bHBIE
YpaBHEHUSA

Huddepenunanbupie ypaBHeHHs 1-TO
MOpSIKA. Jlunelinpie
TuddepeHIaIbHbIe YpaBHEHUS
BBICILIAX MIOPSAIKOB. JInnelinble
OJTHOPOIHBIE muddepeHIanbHbIe
YpaBHEHHS n-ro nopsijgka ¢
MIOCTOSIHHBIMH K03 UIIEHTaMH.
JInaeHbIE HEOJHOPOIHBIE
muddepeHraIbHbe YpaBHEHUS N-TO

24

Kontpon
bHAs
pabora

OIIK-1




HopsaKa c MOCTOSTHHBIMH
KO3 UITEHTAMH. Cucrema
JTMHEHHBIX OTHOPOJIHBIX

muddepeHInaIbHbIX yYpaBHEeHUN 1-T0
nopsaKa c MOCTOSTHHBIMU
K03 GuIeHTaMI

Teopust psinoB

Heo0Oxomumoe
ycioBue  cxogumocTtd.  Kpurepuii
Komn. Hocrarounsie MIPU3HAKHU
CXOJIUMOCTH 3HAKOIIOCTOSHHBIX
PAIIOB. [Ipusnak JletiOHMLIA.
CreleHHEBIC PAIBL. Panuyc
cxoguMoctd.  Paager  Teiimopa wu
Makiiopena. [IpubnmxeHHbIe
BBIYMCIICHUS C TIOMOIIBIO  PSIOB.
Pemenne nuddepeHnnaIbHbIX
YpPaBHEHUH C TOMOILIBIO  PSIOB.
Tpuronomerpuueckuii  psg  Dypse.
Teopema Jlupuxie.

YucnoBble PAIBL.

24

Kountpon
bHas
pabora

OIIK-1

3 cemecTp

Teopus psnos

@DyHKIHOHANBHBIE Psiibl: Teopemsl 0
HENPEPBHIBHOCTH, [IOYWIEHHOM
MHTETPUPOBAHUU u
g depeHIMPOBaHUH
(YHKIIMOHAIBHBIX PSJIOB.

CreneHHble PSABL: Panuyc
cxogumoctd. ®Popmyna Komm -
Anamapa. Paznoxenue B psag Teitnopa
SNIEMEHTapHbIX  (QyHKIMHA, 001acTh
cxonuMmocTu. [TpunoxxeHus psaos.

Pan w unrerpan @ypee: PasnoxeHue
(GYHKIMI B TPUTOHOMETPUUECKUN P
®ypse. KommnekcHas ¢opma psga
®dypbe, HaxoxJeHUEe Ko3(pPUIIHEHTOB
psana. IlpenensHblil nepexon oT psaa
Dypre Kk  uHTrerpany  Dypse.
[Tpeobpa3zoBanue dypre TUTST
IIPOU3BOTHOM.

12

Kontpon
bHas
pabora

OIIK-1

Huddepenunpo
BaHHE
CKaISIPHBIX |
BEKTOPHBIX
roJjeun

Cxansipasle mionst  (mpeoOpa3oBaHuUe,
MHIYLIUPOBAaHHOE MHBAPUAHTHOCTHIO).
Bekropubie oJist (3aKoH
npeoOpaszoBanusi). Omneparop HaOna.
I'panuenT —  BEKTOpHOE  TMOJE,
JUBEPreHIUsl — CKaJspHOE TOJeE.
I'eomerpuueckuit  cmbicn.  Porop.
[Tpumeps! BBIYMCIEHUS.

10

Kontpon
bHas
pabora

OIlK-1

NHuTterpupoBann
€ CKaJSIPHBIX H
BEKTOPHBIX
oJIeH

Teopembr T'aycca u Crokca B
BEKTOpPHOM  3amucu.  Duzndeckuit
CMBICTT JHUBEpreHiuu. Duzndeckuil

CMBICJI poTopa. TpI/I YCJIOBUA

10

Kontpon
bHas
pabora

OIlK-1




MOTEHIIMATLHOCTH
OpToroHanbHbIe

rpaJIieHTa,
jamjacuaHa B

TIOJISL.
KPUBOJIMHEIHBIE
CHUCTEMBbI KOOpAMHAT. BeipaxkeHus s
JUBEPTEHINU
KPUBOJIUHEHHOMN
OpPTOTOHAJIBHOW CUCTEME KOOPAHUHAT.

u

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

Ne

Tema

Bung camocrositenn-
HOU pabOTHI

3aganue

Pexomennyemas
JauTeparypa

KonnuectBo
qacoB

11

Bsenenue

B

MaTeMaTH4YeCKUN

aHajn3

JHomarasst pabota

Pemenue
3aja4,
aHaJIOTUYHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUIX.

1.2

Jubdepennnans
HOE€ UCUHUCIICHHE

JlomarHss pabota

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

1.3

Huddepennnans
HO€ HCUHUCIIEHUE

byHKIIAN
HECKOJIBKUX
MIEPEMEHHBIX

JHomarnrssst paboTa

Pemenue
3ajad,
aHAJIOTHYHBIX
TEM, 49TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUIX.

14

HNHurerpanbHoe
HCYHCIICHHE

Jomamissist pabota

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

1.5

Kparnsie
UHTErPaJIbI

JomarmHsis pabota

Pemenne
3aj1a4,
aHaAJIOTHYHBIX
TEM, YTO
ObLIH Ha
MPaKTUYECKU
X 3aHATHUIX.

1.6

KpuBonnHelinsie

n

IIOBCPXHOCTHBIC

WHTETPAJIbI

Homamtssist pabota

Pemenue
3ajad4,
aHAJTOTUYHBIX
TEM, 4TO
ObLIH Ha

HcTounnku u3
OCHOBHOH u
JTIOTIOJTHUTEIIFHOM
JUTEPATYypbl 1O
TeMe
MPAKTUYECKHUX
3aHATHIH.
OO6pazoBarenbHbIE
pecypchl,
JOCTYIIHbIE (0]
JIOTUHY U
MapoJIto,
MPEI0CTABIISIEMbI
M Hayunoit
OHOJIMOTEKON

10

10

10

10

10




20

21

30

15

MPAKTUYECKH
X 3QHITHSIX.
2.1 |DmeMeHThI Jomamusis padora  |[Pemenue
TEOPHUU OIS 3ajad,
AQHAJIOTMYHBIX
TEM, 910
ObLTH Ha
MPAKTHYECKH
X 3aHSATHUSX.
2.2 |OObikHOBeHHBIE |JlomammHsis pabota  |Pemienue
muddepeHnmrab 3aja4,
HbIC YPaBHCHHUS AHAJIOTHYHBIX
TEM, 4TO
ObLITH Ha
MPAKTHYECKH
X 3aHATHUSX.
2.3 |Teopus psaaos Jlomamusis padora  [Pemenue
3ajad,
AQHAJOTMYHBIX
TEM, 91O
ObUTH Ha
MIPAKTHYCCKH
X 3QHATHSIX.
3.1 |DynknumonaneH |JlomamHss pabora  |Penienue
ble psabl, 3ajad,
CreneHHbIC AHAJIOTHYHBIX
pagel, Pan wu TEM, 4TO
nHrerpan Oypee, ObLIH Ha
MPAKTHYECKH
X 3aHATHUSX.
3.2 |duddepenunpon |[omamnsas pabora |Pemenune
aHue 3ajad,
CKasUIPHBIX U AQHAJOTHYHBIX
BEKTOPHBIX TEM, 91O
noJsieu ObLTH Ha
MIPAKTHYCCKH
X 3aHATHSIX.
3.3 |HuTterpupoBanme |[lomamuHss padbora |Pemienue
CKasUIPHBIX U 3ajad,
BEKTOPHBIX AHAJIOTHYHBIX
noaeu TEM, 4qTOo
OBLTH Ha
MPAKTHYECKH
X 3aHATHUSAX.

15

10

4.4. MeToanyeckue yKa3aHHUs M0 OPraHU3ALMH CAMOCTOSITEIbHON Pad0oThI CTYIeHTOB

I[JBI 3aKpCIUICHUA Mar€purajia, paCCMOTPCHHOTO HaA JICKIUAX W MMPAKTHUYCCKUX 3aHATHAX, CTYACHTAM

IpeiaraloTcs 3aJadyd MO0 UW3ydyaeMbIM pas3feinaM M Trpa@uK UX BbIIOJIHEHHUS.

OneHka

CaMOCTOSITEIbHOM pa6OTLI CTYACHTOB IMPOBOAUTCA B BUAC MMPOBCPKU JIOMaIlIHen paGOTBI H YCTHOI'O

3a4ucTa.



4.5. [IlpumepHasi TeMaTHKA KyPCOBBIX padoT
Hamnucanue kypcoBbIX pabOT MM IPOEKTOB HE MPEAYCMOTPEHA YICOHBIM IIJIAHOM.

oV. YueOHO-MeTOAUYeCKOe U HHPOPMALIHOHHOE O0ecIiedeHre TN CIIUTITHHbI

ea) OCHOBHAsI JIUTepaTrypa

e 1. ®uxrenromnsly, [.M. Kypc auddepennmanbaoro u uHTerpaibHoro ucunciaenus [ Teker] : yue6. mist
CTya. pu3. U MexaHuKo-MareMaTHy. crell. By30B: B 3 1./ I. M. ®uxtenronsil. - 8-¢ uzn. - M. :
®usmataurt, 2006 - . - 22 cM.

oT.1. - 679 c. : rpad. - And. ykas.: ¢. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2. Guxtenronbil, ['M. OcHoBBI MaTeMaTHuecKoro aHanu3a. B 2-x TT. Tom 1 [DnexkTpoHHsIi pecypcl]:
yaeOHUK. — DnektpoH. gaH. — CII6.: Jlanp, 2015. — 441 ¢. — Pexwum moctyna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanuueHHbI# 1OCTYII.
3. barbirun, B. B. COopHUK 32/1a4 TI0 3JE€KTPOAMHAMHKE U CTICIIUATILHON TEOPUH OTHOCHTEIBHOCTH
[Tekcr] : yue6. mocodue / B. B. Barbirun, W. H. Tonteirus. - 4-¢ u3a., nepepad. - CII6. ; M. ;
Kpacuonap : Jlanb, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

*0) 10MOJIHUTEIbHAS JUTepaTypa

ol. lemunosuu b.I1. COopHUK 3a1a4 ¥ ynpaKHeHHI 10 MaTeMatndeckomy aHanmusy / B.I1. lemunoBuy.
— 14-¢ w3a.,ucnp. - M. : M3n-Bo MI'Y, 1998. - 624 c. (51)

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

3. OcHOBBHI MaTeMaTu4eckoro ananusa [Tekct]: yue0. s cryn.pus.crem.n
cretl."[Ipuki.marematrka":B 2-x 4. / B.A.Wneun, O.I'.I1o3usk. - M. : @uzmatimur. Y.1. - 2001. - 648 c.
(9)

e4. OcHOBBI MaTemMaTHuecKoro ananmsa [ Tekcr]: yueb.uis cTya.¢us.cuem.n
cnerl."[Tpuxir.marematrka":B 2-x 4. / B.A.Wnbun, D.I.I1o3Hsk. - M. : ®uszmamiut. Y.2. - 2001. - 464 c.
9)

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

o7. nwun B.A. Maremarnueckuii ananu3 / B.A. Uneun, B.A. CagoBununii, bin.X. Cennos. — 1979. -
720 c.

8. bepmant, A.®. Kparkuii Kypc MaTeMaTH4eCcKoro aHaiau3a [ DIeKTpoHHBIHN pecypc] : yueOHoe
nocobue / A.®. bepmant, U.I. ApamanoBuu. — Dnektpon. nan. — CII6. : Jlansp, 2010. — 736 c. —
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=2660 — 3aru. ¢ skpaHna.

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

¢10. bynak, 5.M. Kparnasie uarerpanst u psast [ Tekcr]: yuel. s cTya.¢us.u Gpus.-mar.dak.yH-ToB /
Bb.M. Bynak, C.B. ®omuH. - 3-¢ u3a. - M.: ®usmariur, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8
31)

0) mepuoauvecKue U3IaHUsA

- HCT

B) CIIMCOK aBTOPCKUX METOIMYECKUX Pa3padoTok
- HeT


http://e.lanbook.com/books/element.php?pl1_id=65055
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Батыгин%2C%20Владимир%20Владимирович
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Рудин%2C%20Уолтер
http://e.lanbook.com/books/element.php?pl1_id=178
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Будак%2C%20Борис%20Михайлович

r) 0a3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE H IIOMCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hay4nas 6utmuorexa UT'Y;

O0pa3oBarenbHbIC PECypPChl, JOCTYITHBIC TI0 JIOTHHY U TAPOJII0, MpeaocTaBisieMbiM HayuHoit
oubmmorexoit UI'Y:

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

. http://e.lanbook.com - 3BC «M3narenscTBo «JIaHby;

o http://rucont.ru - DBC «PykoHT» - MeKOTpacicBas HaydHas OHOIHOTEKa,
comepxkanias oru(GpOBaHHbIE KHHUIH, MEPUOANYECKHE H3AaHUS W OTAEIbHBIE CTaThH IO BCEM
OTpACIIAM 3HAHUM, a TAKKe ayIuo-, BUIEO-, MyIbTHMEIHa COPT ¥ MHOTO€E JAPYTOE;

o http://ibooks.ru/ - DBC «AiiGyKc»- HHTEPHET pECYPChl B CBOOOTHOM JIOCTYIIE.

*VI. MarepuajibHO-TEXHHUYECKOE O0eceYeHne TN CIUTIIUHbI

Jlyist ipoBeieHUS 3aHSATHI JIEKIIMOHHOTO THIA B KAY€CTBE JEMOHCTPAIMOHHOTO O0OPYIOBAHHUS
UCIIONB3YETCS MeJoBas J0CKa, MpPOeKTop, HOyTOyk. HarmmsnHocTs obecrieuyuBaeTcs IMmyTeM
M300paXeHHsI CXeM, auarpaMm ©u (QopMmyl ¢ ToMombi Mena. lcmonb3oBanwe IoOanbHON
KOMITBIOTEPHOM CETH MO3BOJIIET OOECIEeYUTh JOCTYNMHOCTh VHTEpHET-pecypcoB M peann30oBaTh
CaMOCTOSITENIbHYIO pabory crymeHTtoB. Ha (akynpreTre HMeeTcs KOMIBIOTEPH3HPOBAHHAS
ayouTOpHsl, MpelHa3HaYeHHas IS CaMOCTOSTENIbHONW pPa0OThI, ¢ HEOTPAaHUYEHHBIM JOCTYIIOM B
HNutepner.

Marepuanbl: y4eO0HO-METOIUYECKUE IOCOOUS, KOHTPOJIBHBIC 3aJlaHusl ISl ayguTOPHOU U
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

*VII. O6pa3oBaresibHbI€ TEXHOJIOTUHU

33,[[8.‘11/1 H3JIOKCHHUA W H3YUCHUA JUCHUIIIMHBI PCATU3YOTCA B CICAYHOIINUX Q)opMax
JACATCIIBHOCTH

’ JICKIIUHW, HAOCJICHHBIC HaA IIOJTYYCHUC HCO6XOI[HMOﬁ HH(bOpMaHHH, n c€
HCIIOJIB30BAHUC MTPHU PCHICHUHN NPAKTUYCCKUX 3a1a4,
’ MPaKTUYCCKUEC 3aHATHUA, HAIIPABJICHHBIC Ha aKTUBHU3ALWIO MMO3HABaTEeIbHON

NESTETLHOCTH CTYIEHTOB W MPUOOPETEHNS UMK HABBIKOB PEIICHUS MPAKTUYECKUX U MPOOIEMHBIX
3aj]ad4;

’ KOHCYJIbTalluU — €KCHCACIBHO JJIS BCCX KCJIAOINX CTYACHTOB,

’ CaMOCTOATCIIbHAsA BHCAYAUTOPHAA pa60Ta HallpaBJICHA Ha an06peTeHHe HaBBIKOB
CaMOCTOATCIIBHOIO pCICHUS 3a/1a4 110 JUCIHUIIIINHE,

’ TCKYH_[I/Iﬁ KOHTPOJIb 3a JACATCIBbHOCTBIO CTYACHTOB OCYHICCTBIIACTCA HA JICKIHOHHBIX

W NPAKTUYCCKHUX 3aHATHAX B XOA€ CaAMOCTOATCIIBHOI'O pCHICHUA 3aJia4, B TOM YUCJIC Y JOCKHU.

oVIIl. Ouenounnie MaTepuabl AJisi TEKyIEro KOHTPOJISI M IPOMEKYTOUHON aTTeCTAMH

8.1. OtieHOYHBIE CPEICTBA JJII BXOJHOTO KOHTPOJISl (KOHTPOJIbHAS padoTa).



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

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

4) Tloctpouts rpaduk QyHKIUU: V =x 3

5) Pemuts ypaBaenue: sin3x - 7sinx =0

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

8.2. O1ieHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

|
|
1}

7) Peluth cCHCTEMY YpaBHEHHII:

{

MarepuaJsbl A1 NPOBeJeHUS TEKYIIEro U MPOMeKYTOYHOI0 KOHTPOJIA 3HAHUM CTYICHTOB:

Ne Bun xontpons KoHTponupyembie TeMbl (pa3ienbl) Komnerennum,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KonTponwshas pabora 1-6 (1 cemectp) OI1K-1
2 KoHnTponbHas paboTa 1-3 (2 cemectp) OIIK-1
3 Kontponenas ~ paborta, [1-3 (3 cemectp) OIIK-1
cobece10BaHuUE 110 TEME

JleMOHCTPAllMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

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

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

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




JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI PadoThI

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

NeNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPAUMOHHBIH BADHAHT KOHTPOJIbHOI PadoThI

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

NeNe 2619, 2662, 2664, 2666.1, 2677

Bomnpochl K 3K3aMeHY

1 cemecTp

1.
2.
3.

o

10.

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

18.

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

29

DneMeHTapHbIE PYHKINH, UX TPapHUKH.

YeTHOCTh, HEYETHOCTh, IEPUOANYHOCTD (PYHKIIHH.

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

beckoneuno manpie u OeckoHeyHO Oosbmine. CpaBHEeHHE OECKOHEUHO Manbix. Tabmuia
9KBHBAJIEHTHBIX (DYHKIIMH.

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

Jlorapupmuueckoe auddepenuupoanue. JuddepenumpoBanue GYHKIHMA, 3aJaHHBIX
napamerpuuecku. @opmyna Jleitdbuuna.

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

BriBoa hopmyit At HAXOXKIEHUS TPOU3BOIHBIX.

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

CBoiicTBa HEONPEEIEHHOTO UHTErpaja, UHTErPUPOBAaHUE MOACTAHOBKOM U MO YaCTSIM.
WuTerpupoBanue npocTelmux apooei.

WuTerpupoBanue panroHAIBHBIX TPOOEH.

WHuTerpupoBaHue TPUrOHOMETPUYECKUX (QYHKIUH.

WuTerpupoBanue anreOpanuyeckux UppaluioHaIbHOCTEN.

[ToHsATHE ONpeaeIeHHOro HHTErpasia, ero CBOUCTRA.

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

Boruncnenne obobeMa M IJIOLIAAM MOBEPXHOCTH BpPAILLEHUS C MOMOUIbIO OIpPEIEICHHOIo
UHTerpaja.

HecoOcTBeHHbIE HHTETPaJIbl, TEOPEMBI CPABHEHHS.

[Ipenen u HenpepbIBHOCTH (DYHKIIUH JIBYX ITEPEMEHHBIX.

[onueiit tuddepennnan GyHKIMA MHOTHUX IEPEMEHHBIX.

[TpubnmxeHHbIE BBIYMCICHUS C TIOMOIIIBIO MOJTHOTO auddepeHuana.

YacTHble MPOU3BOIHBIC BBICIINX TTOPSITIKOB.

KacarenbHast INIOCKOCTh M HOpMaJIb K TTIOBEPXHOCTH

JuddepeHnnpoBanre CI0XKHBIX U HESIBHBIX (YHKIIMI MHOTUX MEPEMEHHBIX.

DKCTpeMyM B TOUKE U B 00J1aCTH.

Onpenenenne IBOMHOIO MHTErpaia, €ro CBOMCTBA U METO/IbI BIYUCIICHUS.

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

JIBOiTHOM MHTETpas B MOJISPHOM CUCTEME KOOpauHaT. SIkoonan mpeoOpa3oBaHus.
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. Hunuuapudeckre u cheprudeckre KOOpauHarel. TpoWHONW MHTErpain B HMWIMHAPUYECKUX U
chepruyecknx KOOpAMHATAX.

[IpunoxeHust KpaTHBIX UHTETPAJIOB.

Onpenenenue KpUBOJUHEHMHOTO MHTErpana l-ro poma. CBOMCTBa M METOAbI BBIYMCICHUS
KPUBOJMHEHHOT0 UHTerpaia 1-ro poxa.

Onpenenenre KpUBOJIMHEHHOTO UHTETrpalia 2-ro poja. CBONCTBA U METO/IbI BEIYMCIICHUS.
[IpunoxeHuss KpUBOIMHENHBIX HHTEIPAIIOB.

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

OrnpeneneHre MOBEpXHOCTHBIX MHTETPAIOB 1-ro poaa, CBOMCTBA U METO/Ibl BEIYUCIICHHUS.
OrnpenenieHre MOBEPXHOCTHBIX MHTETPAIOB 2-TO POa, CBOMCTBA U METOJIbI BEIYUCIICHHUS.
Teopema OcTporpajckoro - ["aycca.

Teopema Crokca.

IIpumep 3K3aMeHalINOHHOTO OMJIeTa

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

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

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

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

2 cemecTp

1. Cxanspuoe none. [ToBepxHOCTH U JINHUU YPOBHSL.

2. IlpomsBogHas 1O HampaBleHUIO. [pagMeHT CKaJIpHOro moisl, ero cpoicTBa. CBA3b
IIPOM3BOAHOMN MO HAIIPABJICHUIO U IPalueHTA.

3. Tlonsatue BekTopHOTrO NoJs. BekTOopHbBIE TUHUM.

4. Tlorok nons. /luBepreHiys, ee CBOWCTBA.

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

6. Potop BekTopHOTO Mo [upkyssimus, ee cBoiictBa. @opmyia CTokca B BEKTOPHOU (hopMme.

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

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

9. Nonarue nuddepeHaTbHOIO YypaBHEHHs mepBoro mnopsiaka. OOmee perieHue
T depeHIaTbHOTO YpaBHEHUS IEPBOTO MOPSAKA.

10. 3amaua Komm mis auddepennnanbHoOro ypaBHeHUs: IEPBOro Mopsiika

11. T'eomerpuueckuii  cMmbicn  auddepeHMalIbHOr0  ypaBHEHUST  MEPBOTO  IMOPSJIKA.
JuddepennnanbHble ypaBHEHHS IEPBOTO MOPSAKA C pa3AeSIOIIUMUCS TEPEMEHHBIMU.

12. Onroponubie muddepeHanIbHbIe YPaBHEHUS TIEPBOTO TOPSIIKA.

13. JIuneitnsle nuddepeHanbHble YpaBHEHUS IEPBOTro Mopska, popmyna bepHymiu.

14. YpaBuenue bepuymiu u ero perieHue.

15. luddpepenunanbupie ypaBHEHHS 2-TO MOPSJIKA, TOMYCKAIOLINE TOHWKEHNE TTOPSIIKA.

16. JIuneitnple muddepeHraIbHbple YpaBHEHHS BBICIINX MOpsakoB. OOmme moHsATHS. 3amgava
Komn.

17. Jluneitnble ogHOpOAHBIE AU PepeHInaTbHbIe YPaBHEHUS U CBOMCTBA X PEILICHUH.

18. JIuneitnass He3aBucuMoOcTh (yHkuuid. Omnpenenutens Bponckoro. VYcnmoBue auHEHHON
HE3aBHCHUMOCTH PELICHHUH TMHEIHOTO OJHOPOAHOrO AU PepeHInanbHOr0 ypaBHEHHUS.

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

20. Jlunelinple  omHOponmHBIE  nu(p(depeHIualbHbIe  yYpaBHEHHS  C  MOCTOSHHBIMH

ko3 urrieHTamMu. XapaKTepucTHUECKOE YpaBHEHHE.
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Omnpenenenve (yHIAMEHTAIBHON CHCTEMBI PEIICHWH B 3aBUCHMOCTH OT THUIA KOPHEH
XapaKTEPUCTHUYECKOTO YPaBHEHUSI.

Merton Bapuaiuu (Jlarpanka) mpou3BOJIbHBIX MOCTOSTHHBIX.

Jluneitnple  HeomHOpoAHble  nuddepeHIMANbHBIE  YpaBHEHHS] C  IOCTOSHHBIMHU
K03((UIIMEHTaMU CO CIIEUAILHON TPAaBOH YaCThIO, METO TO00PA YACTHOTO PEIICHUS.
Cucremsbl JMHEHHBIX TU(pdEepeHIINATBHBIX YPAaBHEHUH C MOCTOSHHBIMU KOA(hdUIIMEHTaMHU,
METObI UX PELICHH.

Onpenenenne ynucnoBoro psaaa. OnpeneneHre 4aCTUYHOM CyMMBbI psJia.

Omnpenenenne cxoasuierocs yucioBoro psaa. Kpurepuii Komm.

HeoOxoaumblii mpu3HaK CXOMUMOCTH psija. ['apMOHUYECKHI, TeOMETPUUSCKUHN P,
[Tpusnak cpaBuenus. [IpenenbHas ¢popma npu3HaKa CpaBHEHHUS.

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

Teopema JleliOHuma. AGCONMIOTHAS U YCIOBHASA CXOIUMOCTb 3HAKOUEPEAYIOLIUXCS PSIOB.
@yHKIMOHAIBHBIN pAlx. PaBHOMepHas cxonumocts. Kpurepuii Beliepmrpacca. [loctpoenune
Ma)KOpUPYIOILETO psiaa.

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

Pspn Teitnopa, Maknopena. Pa3noskeHus: OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHM.

[IpuMmeHeHne CTENEHHBIX PIAOB K pemieHuio auddepeHnnanbHbIX  ypaBHEHUH, K
BBIUYHCIICHUIO UHTETPAJIOB.

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

Teopema /lupuxie.

IIpumep 3K3aMeHALMOHHOTO OMJIeTa

1. late ompeneneHue MOTOKa BEKTOPHOTO IOJIS, TOSICHUTD €r0 (U3NICCKUN CMBICI.
2. JIuneiinas nezasucumocts pemenuit JIOAY, onpenenurens Bpouckoro.

3. HeoOxoauMmblIil mpu3HAK CXOAMMOCTH YUCIIOBBIX PSIIOB.

3 cemecTp

1. ®yHKUMOHATBHBIE PSI/IbI

2. Teopembl O TIpenenbHOM Iepexone (HEMpephIBHOCTH), TOWICHHOM WHTETPUPOBAHUHN H
middepeHnrpoBaHiy (YHKIIMOHAIBHBIX PSIIOB

3. CreneHHbIE psiibl

4. Panmuyc cxomuMocTu

5. ®opmyna Komm - Anamapa

6. PaBHOMepHas CXOIMMOCTb M HENPEPHIBHOCTH CYMMBI CTENEHHOIO psijia, IOWIEHHOE
UHTErpupoBanue u 1uddepeHpoBaHme

7. JlocTarouHoe yCIOBHE PA3JIOKUMOCTH (DYHKIMI B CTENEHHBIE PAIbI, PA3IOKEHHE B P
Teitnopa s1neMeHTapHBIX QYHKIHHI, 00J1aCTh CXOJUMOCTH

8. Pasnoxenue QyHKIMI B TpuroHoMeTpuieckuii psja Oypre

9. KommutekcHas ¢popma psima Dypbe, HaxoxkIeHHe K0d(Q(PUITMSHTOB psijia

10. IpenensHbIi Iepexoa oT psaaa ypre k uaTerpary Oyphe

11. TIpeo6pazoBanue Oypbe 1Ist TPOU3BOTHOM

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

13. TeomeTpuueckue M MEXaHMUYECKUE TMPHIOKEHUS KPHUBOJMHEHHBIX M IMOBEPXHOCTHBIX
MHTErpaoB.

14. Cxansipuble noss (mpeodpa3zoBaHue, HHAYIUPOBAHHOE MHBAPUAHTHOCTHIO)

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

KpuBonuHelHbIe 1 IOBEpXHOCTHBIE HHTErpaisl 11-ro pona

DU3NYECKUN CMBICIT JUBEPTrEHLIUU

®uU3NYECKUN CMBICIT POTOpa

Tpu ycioBrs NOTEHIUATBHOCTH MOJIA

OpToroHanbpHble KPUBOJIMHEWHBIE CUCTEMBI KOOPJIUHAT

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

IIpumepsl 3axanuii K 3k3ameny 3a LI cemecTp

3amaun w3 coOopuuka Jlemuposuu b.II. COopHuK 3ama4y W yOpaXKHEHUH TI0

Matemarndeckomy aHanmusy / B.II. JlemugoBuu. — 14-e¢ mzn.ucmp. - M. : U3a-so MIY,
1998. - 624 ¢

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-2589,
2589.1, 2593, 26-07-2609, 2619, 2620, 2623,2659-2662, 2664, 2666.1, 2667-2570, 2673,
2675, 2677, 2697,2698,2716, 2717, 2724, 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 mecmosvix 3a0anuii 0131 NPOBEPKU CHOPMUPOBAHHOCMU KOMREMEHYUIL, YKAZAHHBIX
eévlue 6 n.3:

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

0%z
°
dxdy
0%z
°
dxdy
0%z
°
doxdy
0%z

= 2y -cose*-e

=2y —cose* - e
dxdy y

2

= 2y - cose*

= —cose* -e* -2y

X

X

2. Ykasarh 3Ha4eHHe NPOu3BOAHOM QyHKIuKM y = x2 - [nx
oy’ =2x-Inx+x

.y’:

2x - Inx + x?

oy’ =2x + x-Inx

; _ 2lnx

.y—

+ x

3. VkasaTh 3HaUeHHe HeonpesieneHnoro naterpaia [ sin(3x — 5)dx

cos(3x—5)+C

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

4. Yka3arh 3HaUCHUE OMPECACIICHHOIO UHTCIpaJIa

fz dx
o 4+ x?
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Pazpaborunkmu: (J/’u/ 7/ JoneHT kadeapsl Teopernueckoil pusukn  Cunurnkas A.B.

[Iporpamma cocraBiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu OI'OC BO mno HampaBieHHIo
noarotoBku 11.03.04 DnexkTpoHrKa 1 HAHOAJIEKTPOHUKA.

[TporpamMma paccMoTpeHa Ha 3acenanuu kadenpbl Teoperndeckor hus3uku «26» mapra 2025 r.
[TpoTokon Ne6

3as. kadenpoii K 7~ —C.B. Jlosuos

Hacmosawas npoepamma, ne modcem Ovimb 60Cnpou3gedeHa HU 6 Kakou ¢hopue 0e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopvl-paspadomyuxa npocpammoi.



