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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)

ellepeyeHb MUIAHMPYEeMBbIX PpPe3yJbTATOB OOyYEeHHUS 10 [IMCHUIUVINHE, COOTHECEHHBIX C
HHAMKATOPAMH IO0CTHKEHHSI KOMIIETeHIU

Komnierenmus OIIK-1: CrocoOeH NpUMEHSATHh €CTECTBEHHOHAYUYHbIE U OOIIEHH)KEHEPHBIC
3HAaHUSA, METOJAbl  MaTeMaTHYeCKOro  aHaliW3a W MOJEIHpPOBaHUS,
TEOPETUYECKOTO u AKCIIEPUMEHTAIBHOIO UCCJIEIOBAHUS B
npohecCuoHaNbHOM NesTeIbHOCTH

Wuaukaropbl OIIK 1.1 [Ipumenser  Ga3oBele  3HaHusg B  oOjactu  (pusMKH,

KOMITETEHITHH MaTeMaTH4eCKOro aHaJM3a TUIS pelieHus 3aja4

TEOPETHUUECKOTO M JKCIEPUMEHTAIBHOTO UCCIIEIOBAHUM B
npoeccroHaNbHO e TeIbHOCTH

OIIK 1.2 [Ipumenser  Ga3oBble 3HaHUS B 00JAacTH  METOMAOB
MaTeMaTH4ecKoro aHajlu3a W MOJCIMPOBAHHS JUIS PEIICHHS
MPUKIIAJHBIX 33124 PO(HECCHOHAIBHON AEATEIbHOCTH

OIIK 1.3 [IpoBoaut TEOPETUYECKHUE u AKCIIEPUMEHTAIbHBIE
HUCCICOOBAaHUA B HpO(I)eCCI/IOHaJIBHOf/'I ACATCIIbHOCTHU




olV. Conep:kaHue U CTPYKTYpa AMCUUNIMHBI

eOQ0bEM IHUCHMINIMHBI cocTaBisieT 18 3aueTHbIX enuuuil, 648 yacoB, B ToM umncie 348 dvacoB
KOHTaKTHOU paOOThl.
®3aHATHS TIPOBOAATCS B OYHOM (opMe OOydeHHS C TMPUMEHEHUEM AUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSTENIBHOU paboThl cTyneHToB uepe3 DNOC dakynpreTa. DIEKTPOHHOW M TUCTAHITMOHHON
dopm 00ydeHus: He MpeycMaTprUBaeTCs.
eHa npakTuyeckyo NoAroToBKy oTBoauTCcs 162 yaca.
edDopma MPOMEKYTOUHOM aTTeCTALMK: FK3aMEH.

4.1. Couepslcalme AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM, C YKa3aHUEM BU0B y‘leﬁl—lbIX
3aHSTHH M OTBEJICHHOI0 HA HUX KOJHYECTBA aKAJEMUYECKHX YaCOB

Ne |Pazm| C Bce U3 Buns! yueOHOU paboOTHI, Dopmbl
n/m | en e er HUX BKITIOUAsi CAMOCTOSTEIbHYIO pa0b0Ty 00yJaromuxcs , TEKYILETO
Iuc | M 0 | IpakT NPAKTUYECKYIO ITOATOTOBKY U TPYILOEMKOCTD KOHTPOJIA
oum | e ya | H4eCK (B yacax) YCIIEBAEMOCTH;
JUH | C co as dopma
wte| T B | momro KonTakTHas paboTa npenogaBarens ¢ Camocrosren HPOMEKYTOTHO
MBI p TOBKa 06y‘-Ia}OH_[I/IMI/ICH bHast u arTecranun
o0yJa Jlexrim Cemunapckue | Koncymesramumm padora (no
IOLIUX /TIpaKTHYeCKHe cemecmpam)
cs /mabopartopHbie
3aHATHUA
1 1-6 252 |68 |50 68 2 97 IIpakTrueck
0€ 3aJlaHuE,
OIIpOC;
JK3aMEHaIA
OHHBIE
OMIIeTHI
2 1-3 252 160 |40 60 | 116 [IpakTnueck
0€ 3aJJaHue,
OIpoc;
JK3aMEHaIA
OHHBIE
OMIIeTHI
3 1-3 144 132 |34 34 1 31 [IpakTnueck
0€ 3aJlaHue,
OITpoc;
JK3aMEHaIH
OHHBIE
OmIeTHl
4.2 Il;1aH BHeayIUTOPHOI CaMOCTOATEJIbLHOMH Pad0ThHI 00yUYAIOIINXCS 110 JMCHUIIIHHE
Cemectp HazBanue CamocrositenpHas pabota oOyuaromuxcst | OnieHounoe | YueOHo-
paszena, Bux Cpoxu TpynoemkcT CpEICTBO METOIUYECK
TeMBI CaMOCTOSITEI | BBITIOJIHEHHUS | b (Yac.) oe
LHOI obecrnieueHu
paboTsl N
CaMOCTOSATEN
193 (0)1

paloThI




1 Tema 1-6 Pemrenne [Mocne 97 Jemonctparr | Microunuku u3
3a1aq PO ICHHBIX Msl TOTOBBIX | OCHOBHO! 1
o TEM pEeIICHUU JOIIOJIHUTEIIEH
JIOMAIITHEH )
oif TuTEepaTyphl
paboThI 10 TeMe
2 1-3 Permenne IMocne 116 JlemoHcTparr | PAKTHICCKIX
i 3aHATHI;
3anau PO ICHHBIX Usl TOTOBBIX
. TeM pelIeHui Oo6pa3zoBareiibH
JIOMaIlHeH
BI€ PECYPCHL,
paboThI JO-CTYIHBIE 110
JIOTUHY 1
3 1-3 Pemenue ITocne 31 JleMoHcTpaIl Y
sanaa PO IEHHBIX s roToBBIX | AP0,
. TeM pemeHI/H‘/’I IIPpEAOCTABISIEM
JOMallIHECHU biM Hayunoii
paboThI OubIHOTEeKOI
urv.

4.3. Conep:xkanue yueOHOro MaTepuaJia

Ne

Tema

KpaTlcoe CoaepKaHue

1 cemecTp

Bsenenne B
MareMaTu4eCcKui
aHaIu3

MmuoxecTtBa. OtoOpakeHuss MHOkecTB. DyHKIMU. OCHOBHbBIE

NIeMeHTapHble  (pyHKIMHM, HMX cBoiicTBa M rpaduku.
[TocnenoBarensHOCTH W TIpenenbl. HempephIBHOCTh U pa3phIBEI
¢byukuuu. beckoHeuHo Manble, OECKOHEUHO OonblINe U
9KBUBAJICHTHBIC (DYHKITUH.

HuddepennnansHoe
MCUHUCIICHUE

[IpousBoaHas, €€ TreoMeTpu4yecKuidi U (PUIUUECKUN CMBICI.
Huddepernnnan ¢pynkiun. [IpaBuia HaxoxIeHHUs TPOU3BOAHOM
u nuddepeHnuana. Tab6nmuna MIPOU3BOAHBIX u
muddepennnanos. [IponsBoaHsie U U GepeHIranbl BBICIIHX
nopsnkoB. Teopema o cpenneM. IIpasuio Jlonurand.  Ycenosus
MOHOTOHHOCTH (yHKIMU. HeoOXogmMbie W JIOCTaTOYHBIE
ycioBus 3kcTpeMyMma (yHkiuu. Hambonblnee ' HauMmeHblee
3HaueHus (QyHKIMM Ha 3aJaHHOM oTpeske. lccnemoBanue
BBIMYKIOCTH  (yHKuuu. Toukm meperuba. ACHUMMTOTHI.
[Moctpoenue rpaduka pynkunu. Gopmyna Teitnopa.

HuddepennnansHoe
MCUHUCIICHUE

(GYHKIMH HECKOTBKHX
MIEPEMEHHBIX

YacTtHble MPOU3BOAHBIE, YPABHEHUSI KAacCaTEIbHOW IIOCKOCTH U
Hopmam.  Jludpdepenmman, ero CBI3b ¢  YACTHBIMH
npou3BoAHbIMU. lIpon3BogHas 1o HampaBieHUIO. [paaueHT.
DKkcTpeMyM (DYHKITUH HECKOJIBKHX TIEPEMEHHBIX.

WNHuTerpansHoe
VCUHCIICHUE

CpoiicTBa nepBooOpa3HbIX M Tabiauma MHTErpanoB. OCHOBHbIE
IIPUEMBI WHTErPUPOBAHUS. Meron HEOIPENENEHHBIX
KO3((QUIMEHTOB,  UHTETPUPOBAHME  UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIpAKEHUU. [IoHATHE oOmNpeneseHHoro
MHTETrpaa. ®opmyna Herotona-JleitGnuna. 3ameHa
NIEPEMEHHON W MHTETPUPOBAHUE II0 YACTSAM B OIPEACICHHOM
UHTETpasie. leoMeTpudecKkue MPUIOKEHNS OINpPEAEICHHBIX
uHTerpanoB. HecoOCTBEHHbIE HHTETPAIBI.

Kparnble nHTErpab

ITonsaTue o KpaTHbIX HWHTETpaliax. I[BOﬁHBIe HUHTErpajibl U HUX




BBIUMCJICHHE. 3aMEHA IIEPEMEHHBIX B JBOWHOM MHTErpale.
JIBOoMHBIE MHTErpaibl B MOIAPHBIX KoopauHarax. [Ipunoxenus
JIBOMHBIX MHTETpajioB. TpOMHOW UHTETPaAJl U €r0 BHIUUCIICHHUE.
[Ipunoxenuss TPOMHBIX UHTETPAJIOB.

KpuBonuneinele u

KpuBonunelinelii nnterpain [ pozna u ero BbIYUCICHUE.
KpuBonuneinnbii unHterpan Il poma W ero BbIUHCICHHE.
[Ipunoxenuss KpUBOJIMHEHUHBIX UHTErpanoB. I[loBepXHOCTHBIN

MTOBEPXHOCTHbIE o
MHTOr DAL uHTerpai [ poga u ero BeruucieHue. [1oBepXHOCTHBIN HHTErpal
P II pona u ero BbrumcieHue. lIpwiiokeHHs ITOBEPXHOCTHBIX
WHTErpaJIoB.
2 cemecTp
CkanspHble ¥ BEeKTOpHBIE 10JIsA. [[oBEpXHOCTH M TMHUM yPOBHS
CKAJIIPHOTO TOJiA. BeKTopHble JIMHMM BEKTOPHOTO TOJIS.
Onementsl  teopuu | Juddepennuanbupie onepanuu Haja MOISIMH: IPOU3BOAHAS 1O
noJis HaIPaBJICHUIO U TPAJAMEHT CKaJsipHOro mnojis; uBepreHuus u
potop BektopHoro nosis. [Totok mons. Hupkymsinua. Oneparop
l'amumibrona. OCHOBHBIE KJIaCChI OJIEH
Huddepenumanbupie ypaBHeHHs 1-ro mopsaka. JIuHeiHbie
muddepeHIanbHbIe YPaBHEHUS BBICIINX MOPSIKOB. JIMHEHbIE
oJHOpoaHbIe MU depeHnaIbHble YPAaBHEHHUSI N-T0 MOpsIKa C
OOBIKHOBEHHBIC .
MOCTOSHHBIMU KO3 duimeHTamu. JInHelHHbIE HEOTHOPOIHBIC
nuddepeHnraibHbIC
muddepeHnanbHble YpaBHEHUS N-TO MOpPsAKa ¢ OCTOSSHHBIMU
ypaBHEHUS

ko3 punrenTamu. Cucrema JIMHEWHBIX OJTHOPOAHBIX
G GepeHIIMATBEHBIX YPABHEHUH 1-TO TTOPSIKA ¢ TIOCTOSTHHBIMHU
K03 PUIeHTaMH

Teopus psaoB

UYucnoBble psapl.  HeoOxomuMoe  yclioBHE — CXOIMMOCTH.
Kpurepuit Komm. JlocratouHble NPU3HAKU CXOAMMOCTHU
3HAKOMOCTOSHHBIX psAnoB. [lpusnak JleiOnumna. CreneHHbIe
panbl. Pamnyc cxomumoctu. Psaner Teisiopa m Maxkiiopena.
[IpubnuxeHHbIE BBIYUCICHUS C TIOMONIBIO psAnoB. Pemenue
muddepeHIuaIbHbBIX  YPaBHEHUH € NOMOIIBIO  PSIOB.
Tpuronomerpuueckuii psag @ypwe. Teopema upuxie.

Teopus psaoB

3 cemecTp
DYVHKUMOHAJBbHBbIE psaabl: TeopeMbl O HENPEpbHIBHOCTH,
NOWICHHOM  MHTETpUpPOBaHUM U JU(PepeHInpOBaHUH

(yHKIIMOHAJIBHBIX PSAJIOB.

Crenennble psabl: Panuyc cxomumoctu. ®opmyna Kommwm -
Anamapa. Paznoxenne B psag  Telnmopa  3leMEHTapHBIX
bynkuii, odnacts cxoqumoctu. [Ipunoxenus psaos.

Pan__wu__ wurerpan _ @ypwe: Pasznokenue QyHKOU B
TpuroHomeTpuueckuii psg Pypree. Kommnekcnas dopma psna
®dypbe, HaxoxkaeHue kKodpdumuentor psga. [IpenenbHbIN
nepexon ot psaga Pypse k unrerpany dypswe. [IpeodpasoBanue
Dypbe 1151 TPOU3BOAHOM.

JuddepenunpoBanu
€  CKULIPHBIX U
BEKTOPHBIX ITOJIEH

Ckanspuple  monst  (mpeoOpas3oBaHHe,  HWHAYLHPOBAHHOE
WHBAapUAHTHOCTHIO). BekTopHbIe ToJst (3aKOH TTpeoOpa3oBaHus).
Omneparop Habna. [pagueHT — BEKTOpHOE MOJIe, AUBEPTEHINS —




BBIYUCJICHUA.

ckaysipHoe Tmosie. I'eomerpudeckuit cmbici. Portop. IIpumepst

WNurerpupoBanue
CKaJISIPHBIX
BEKTOPHBIX IOJIEH

cMbicil  guBepreHuuu. @Pusmyeckuit cmbica  poropa. Tpu
4 | YeoBus MOTEHIUAIBbHOCTH IOJIS. OproroHanpHbie
KPUBOJIMHEMHBIE CHUCTEMBI KOOpAMHAT. BbIpakeHus s

Teopemsl ['aycca u Ctokca B BeKTOpHOU 3anucu. Ouznueckuii

TrpaJiMCHTa, IUBEPICHIIMM M JalulachaHa B KPUBOJIWHEWHOU
OpPTOTOHAJIBLHOU CUCTEME KOOPUHAT.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT

Ne

No paznena u
TEMBbI
JUCUUTUINHBI

HanmeHoBaHue ceMUHapOB,
MPaKTHICCKUX U JTJA0OPATOPHBIX padoT

Tpynoem
KOCTb
(Jacen)

OrieHound
pl€
cpencTBa

Dopmupy
eMble
KOMITETEH
U

1 cemecTp

Bsenenue B
MaTEMaTUYECKU
¥ aHaiau3

MHuoxecTBa. OtobpaxeHus
MHOXKeCTB. @DyHkuuu. (OCHOBHBIC
aNIEMEHTapHbIe (PYHKIMH, UX CBOMCTBA
u rpaduku. [locnemoBarenpbHOCTH U
npeaensl. HempepbIBHOCTE U pa3phIBBI
byHKIUH. beckoneuno MaJble,
0eCKOHEYHO Oosnbine u
OKBHUBAJICHTHBIC (DYHKITHH.

10

KonTpon
bHasA
pabora

OIIK-1

Huddepennman
BHOE
WCUHUCIICHUE

[IpousBonHas, €€ reoMeTpUYECKHl U
¢usnueckuii cMmeica. uddepennman
¢byukuuu.  [IpaBuna  HaxoXIeHUs
npousBogHoM u  auddepennmana.
Tabmuna MIPOU3BOIHBIX u
muddepennmanos. IlpousBoansie u
nuddepeHraibl BRICIINX TOPSIKOB.
Teopema o cpenHeMm. IlpaBuno
Jlonurana.  YcinoBUS MOHOTOHHOCTH
byHKIUH. Heo6xonumsie u
JIOCTaTOYHbIE YCJIOBUS O3KCTpEeMyMa
byHKIUH. HauOGonbiee u
HauMeHblllee 3HaueHus: (QYHKIMM Ha
3aJaHHOM oOTpe3ke. MccrnenoBanue
BBIITYKJIOCTH (byHKIHH. Touku
nepern6a. Acumnrotsl. Iloctpoenue
rpaduka byHKINA. dopmyna
Tewnopa.

10

KonTpon
bHasA
pabora

OIIK-1

Huddepenmnnan
bHOC
HCYHCIICHUE
byHKIHA
HECKOJIbKHX
MIEPEMEHHBIX

YactHble MNPOU3BOAHBIC, YypaBHEHUs
KacaTelIbHOM TIIOCKOCTH W HOPMAJIH.
Hudbdepennman, ero  cBa3b ¢
HYaCTHbIMUAU IMPONU3BOJHBIMU.
[IpousBonHass 1O  HaNpaBJICHUIO.
I'paguent.  DOxctpemym  yHKIMH
HECKOJIbKUX MePEMEHHBIX.

14

KonTpon
bHasA
pabora

OIIK-1

NHurerpanbHoe

CoiicTBa nepBooOpa3HbIX M Tabnuua

14

Kontpon

OIIK-1




HUCYHUCIICHHUC

uHterpaioB.  OCHOBHBIE
UHTETPUPOBAHHUS. Meron
HeonpeneaEHHbIX  KOA(h(PHUIIMEHTOB,
WHTETPUPOBAHUE HPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAKCHHIH.
[lonatue ompeneneHHOro HHTErpaja.
®dopmyna Hrrotona-Jleiibuuia.
3ameHa [IEPEMEHHOMN 51
UHTETPUPOBAaHME IO  YacTsIM B
OIpeAEICHHOM UHTETrpae.
['eomeTpuueckue MIPUIIOKEHUS
OTIpeIeIEHHBIX MHTETPaJIOB.
HecobOcTBeHHbIE HHTETPaJIbL.

IIPUEMBbI

pHAsS
pabora

Kparnsie
UHTETpaJIbl

[lonaTue o KpaTHBIX HWHTErpagax.
JIBoliHbIE HUHTETpalibl u ux
BBIYHMCIICHHE. 3aMEHa NEPEeMEHHBIX B
JIBOMHOM HHTETpale. JIBoliHBIC
MHTErpaJibl B MOJSPHBIX KOOpJUHATAX.
[IpunoxkeHus: BOMHBIX HWHTErPaJOB.
TponHoi HUHTETpall u ero
BBIYHCIICHHE.

IIpunoxxenus TpOMHBIX UHTETPAJIOB.

12

Kontpon
bHasI
pabora

OIIK-1

KpuBonuHeinsl

e u
IIOBEPXHOCTHBIE
UHTErpajbl

KpuBonunennsii unrerpan I poxga u
€ro BBIYMCIICHUE.

KpuBonuneinneii uarerpan Il poma u
ero BBIUHCJICHHE. [Ipunoxxenus
KPHBOJIMHENHBIX HMHTErPAJIOB.
IToBepxHocTHbll uMHTETpan I poma u
ero BbluMcieHue. [loBepXHOCTHBIM
unrerpain Il pona u ero BbIYMCIICHHUE.
[Tpunoxenus ITOBEPXHOCTHBIX
WHTETPAJIOB.

KonTpon
bHasA
pabora

OIIK-1

2 cemecTp

DJIeEMEHTBI
TEOPHUH MO

CkaysipHble M BEKTOPHBIE  IOJIS.
[loBepxHOCTM W  JIMHUHM  YpPOBHA
CKaJIsIpHOTO noJssl. BekTopHble JHMHUN
BEKTOPHOTO TIOJISL.
Juddepenunanbapie  onepauuy  Haj
MOJIIMM: IIPOU3BOIHAS o
HaIPaBJICHUIO U TPAJAUEHT CKaJIsPHOTO
nonsi;  JluBepreHuus U poOTOp
BeKTOpHOro moiusa. Ilotok  mous.
Hupkynsuus. Oneparop ['amunbeToHA.
OCHOBHBIE KJIACCHI MOJNEH

12

Kontpon
bHasI
pabora

OIIK-1

OOBIKHOBEHHBIE
middepennnan
bHBIE
ypaBHCHHSI

Huddepennmanbupie ypaBHeHUs1 1-r10
MOPSIKA. JIunenbie
nuddepeHnranibHbIe ypaBHEHUS
BBICILIUX IIOPSIKOB. JIuneiinbsie
OJTHOPOIHBIC nuddepeHnraibHbIe
ypaBHEHUS n-ro HopsIKa c

24

KonTpon
bHasA
pabora

OIIK-1




MTOCTOSTHHBIMH K03 ULIMEHTaAMHU.
JIuneinbie HEOIHOPOIHBIE
nuddepeHnraibaple ypaBHEHUSI N-TO
MopsiIKa C MOCTOSTHHBIMU
K03 dUIIIEHTaAMHU. Cucrema
JTUHEHHBIX OJTHOPOJTHBIX
nuddepeHaIbHBIX ypaBHEHUH 1-T0
MopsIIKa C MOCTOSTHHBIMU
K03 dULIUeHTaAMHI

Teopus psnos

YucnoBele  psael.  Heobxomumoe
yciaoBue — cxomumocTu.  Kpurepwuit
Komm.  JlocTarouHele — IpU3HAKU
CXOJUMOCTH 3HAKOMOCTOSIHHBIX
PAIOB. [Ipu3znak JleiiOHuna.
CreneHHble PAIBL. Pamnyc
cxonuMmoctd.  Paner  Teiutopa u
Makiopena. [TpubnuxeHHbIC
BBIUMCJIEHUSI C IIOMOLIBIO  DsI/IOB.
Pemenue nuddepeHnanTbHbIX
YpPaBHEHUH C IIOMOIIBIO  PSAIOB.
Tpuronomerpuueckuii  psang  Dypsbe.
Teopema Jlupuxie.

24

Kontpon
bHasI
pabora

OIIK-1

3 cemecTp

Teopus psinoB

DyHKIMOHAIBHbIE psiabl: Teopemsl O
HEIPEPBIBHOCTH, MTOYJICHHOM
MHTErPUPOBAHUU u
nuddepeHnpoBaHuN
(GYHKIMOHATHHBIX PSAIOB.

Creneddrle DSLIBL: Pamnyc
cxomumoctd.  QPopmyna Komm -
Anamapa. Paznoxenue B psan Teimopa
SNIEMEHTapHbIX  (QyHKIMHA, 001acTh
cxonuMocTH. [Ipunoxenus psaos.

Pan u uarerpan ®@ypee: PazioxeHue
(GYHKIUNA B TPUTOHOMETPUUYECKHUI PsJT
®ypoe. KommuiekcHass ¢opma psna
dypbe, HaxokKIAeHUE KOADDUIIMEHTOB
pana. IlpenensHbll mepexon oT psaa
®dypre Kk uHTEerpany  Dypebe.
[IpeobpazoBanue Dypbe st
MIPOU3BOJIHOM.

12

Kontpon
bHasI
pabora

OIIK-1

Huddepenuupo
BaHKE
CKaJSIPHBIX |
BEKTOPHBIX
oJIEH

Ckansgpuele nonst (mpeoOpas3oBaHHe,
UHIyLIUPOBAaHHOE MHBAPUAHTHOCTHIO).
Bexropublie 0JIst (3aKoH
npeoOpazoBanus). Omneparop HaOma.
I'paguent —  BekTOpHOE noJie,
JUBEPreHIUs] — CKaJsIpHOE IIOJe€.
I'eomerpuueckuii  cmbici.  Potop.
[TpruMepbl BEIYKCIIEHUS.

12

Kontpon
bHasI
pabora

OIIK-1

Nurerpuposanu

Teopembr I'aycca u Crokca B

10

Kontpon

OIIK-1




€ CKALIPHBIX U
BEKTOPHBIX
noJjien

BEKTOPHOMU

CMBICT  pOTOpA.
IIOTCHIUAJIbHOCTU
OpToroHanbHbI€

rpajJiieHTa,
JlarjiacraHa B

3allucCu.
CMBICJI TUBCPICHINH.

Tpu

dusnueckui
DusnyecKkui
YCIOBUS
TOJIAL.
KPUBOJIMHEHHbIE
CHUCTEMbI KOOpAUHAT. Bolpaxkenus ais
JIMBEPIreHIINN
KPUBOJIMHENHOMN
OpPTOTOHAJIBHOW CHCTEME KOOPJUHAT.

)51

pHAsS
pabora

4.3.2 IlepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/ILHOE U3yUYeHHe CTyIeHTAMH B
pPaMKax caMoOCTOAATEIbHOM padoThI

Ne

Tema

Bun camocTosTean-
HOM pabOoTHI

3aganue

Pexomennyemas
JIUTEeparypa

KonnuecTtBo
JacoB

1.1

Bsenenue B
MaTeMaTUYECKUH
a”aign3

Jomamuss pabora

Pemenne
3a7a4,
aHAJIOTHYHBIX
TEM, 4TO
ObLIH Ha
MPAKTHYECKH
X 3aHATHAX.

1.2

Huddepenunans
HOE HCYHCIICHHE

Jomamnnss pabora

Pemenue
3aja4,
aHaJIOTHUYHBIX
TEM, qTO
ObLIH Ha
MIPAKTHYECKH
X 3aHATUIX.

1.3

HNuddepennuans
HOE MCUYUCIIEHUE
byHKIAN
HECKOJIBKUX
MEPEMEHHBIX

JomamHsst pabota

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

1.4

NHurerpansHoe
UCYHCIICHUE

Homamrnsis pabora

Pemenue
3a/1a4,
aHAJTOTUYHBIX
TEM, 4TO
ObLIH Ha
MPAKTHYECKH
X 3aHIATUIX.

1.5

Kparnsie
HUHTErpaJIbl

JomamHsist pabota

Pemrenne
3ajad,
AHAJIOTHYHBIX
TEM, qTO
ObLIU Ha
MPAKTHYECKH
X 3aHATHSIX.

UcTounnku u3
OCHOBHOH u
JIOTIOITHUTEIIHLHOM
IuTeparypsl 1O
TEeME
MPaKTUYECKUX
3aHATHM.
OO6pazoBaTenbHbIe
pecypchl,
JOCTYTIHbIE 1 (0]
JIOTUHY u
apoJto,
MPEIOCTABIISIEMBI
M Hayunoit
OnOIMoTEKOM

15

15

15

15

15




21

45

30

30

11

1.6 |[Kpuonunueiinsle |[domamuss pabora |Permenue
u 3ajad,
IIOBEPXHOCTHBIE AQHAJIOTMYHBIX
MHTETpaJIbl TEM, 4TO
ObLTH Ha
MPAKTHYECKH
X 3aHATHSIX.
2.1 |DneMeHTHI Jomamnss pabora  (Pemenue
TEOpUH OIS 3azad,
AQHAJIOTMYHBIX
TEM, 4TO
ObLIH Ha
IIPAKTHYECKU
X 3aHATHSIX.
2.2 |O6bikHOBeHHBIe |[lomamusist pabora  |Permenue
muddepeHnnans 3aja4,
HbI€ YPaBHEHHUS AHAJIOTMYHBIX
TEM, 4TO
ObLTH Ha
MIPAKTHYECKH
X 3aHATHSIX.
2.3 |Teopwus psaoB Jomarmnsist pabota  |Pemenue
3azad,
AHAJOTHYHBIX
TEM, 4TO
ObLIH Ha
MIPAKTHYECKH
X 3aHATHSIX.
3.1 |®ynkumonaneH |[lomamnss pabora |Pemenue
ble PAIBL, 3a/ad,
CreneHHble AQHAJIOTUYHBIX
psagel, Pan wu TEM, 4TO
nHTerpai Oypee, ObLIH Ha
MPAKTHYECKH
X 3aHATHSIX.
3.2 |duddepennupon |[lomamuss padbora |Pemienue
aHue 3ajad,
CKasULIPHBIX U AQHAJIOTHYHBIX
BEKTOPHBIX TEM, 4TO
noJieu ObLTH Ha
MPAKTHYECKH
X 3aHATHSIX.
3.3 |UurerpupoBanue |[lomamnuss pabora |Pemenue
CKasUIIPHBIX U 3azad,
BEKTOPHBIX AQHAJIOTMYHBIX
noneu TEM, qTO0
ObLTH Ha
IIPAKTHYECKH

X 3aHATHAX.

10

10




4.4. MeToguueckue yKa3aHus 10 OPraHU3alUU CaAMOCTOSITEIbHOM PA0OThHI CTYIEHTOB

Jlns 3aKkperuieHns Marepuana, pacCMOTPEHHOTO Ha JICKIUSIX U MPaKTUYECKUX 3aHATUAX, CTyIeHTaM
MpeajaraloTcs 3aJa4yd 10 H3y4aeMbIM pazielaM U rpaduk ux BbimogHeHus. OIlleHka
CaMOCTOSITENILHOIM paboThl CTYACHTOB MPOBOAUTCS B BUJE MPOBEPKHU JOMAITHEH pabOTHI U YCTHOTO
3ayera.

4.5. [IlpumepHasi TeMaTHKA KyPCOBBIX padoT
Hanucanue kypcoBbIX pabOT WM MPOEKTOB HE MPEAYCMOTPEHA YIEOHBIM IJIAHOM.

oV. YueOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecnedyeHue JUCHUIINHbI

e2a) OCHOBHAsI JTUTEpPaTypa

e . ®uxrenromnsly, [.M. Kypc auddepenmanbaoro u uHTerpaibHoro ucanciaenus [Tekcer] : yae0. ms
CTyI. 3. © MEXaHUKO-MaTeMaTHy. crell. By30B: B 3 1./ I. M. ®uxtenronsil. - 8- uzl. - M. :
®uzmariur, 2006 - . - 22 cMm.

oT.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2 @uxrenronpl, ["M. OcHoBBI MaTeMaTHuecKkoro aHaiuza. B 2-x TT. Tom 1 [DnekTpoHHBIH pecypcl]:
yueOHUK. — DnekTpoH. aad. — CI16.: Jlanp, 2015. — 441 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll _id=65055. HeorpaHuueHHBIH TOCTYTI.
3. barbirun, B. B. COopHuK 33124 10 SJIEKTPOAMHAMUKE U CIIEHUATLHON TEOPUU OTHOCUTEIBHOCTH
[Tekcr] : yue6. mocodue / B. B. barbirun, M. H. TonTeirus. - 4-¢ u3n., mepepad. - CII6. ; M. ;
Kpacnonap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

*0) 10NOTHUTEIbHAS JTUTEPaTypa

ol. lemunoBuu b.I1. COopHEK 3a/1a4 1 ynipaskHeHUH 110 MateMaTrnyeckomy ananusy / B.I1. JlemunoBuy.
— 14-e 3. uchp. - M. : Uzn-Bo MI'Y, 1998. - 624 c. (51)

2. Tep-Kpuxopos A.M. Kypc maremaruyeckoro ananusza / A.M. Tep-Kpuxopos, M.U. Illabynun. — M.:
dusmaraur, 1988.

¢3. OcHoBBI MaTeMaTndeckoro ananusa [Tekct]: yue0. s ctya.pus.crem.n
crerl."[Ipuxir.marematrka":B 2-x 4. / B.A.Wneun, D.I.I1o3Hsk. - M. : ®mmarmt. Y.1. - 2001. - 648 c.
€))

e4. OcHOBBI MaTeMaTHueckoro aHanmsa [Tekcer]: y4el. s cTy.¢pus.cuem.u
crerl."[Ipuxi.marematuka":B 2-x 4. / B.A.WUneun, D.I'.Ilo3usk. - M. : dusmarut. Y.2. - 2001. - 464 c.
9

o5. Pymun, Y. OcHOBBI MaTemMaTnueckoro ananusa [Tekcr] : yueOHoe nocodue / Y. Pynun; [lep. ¢ anr.
B.I1. XaBuHna. - 3-e u3x., crep. - CII6. : Jlans, 2002, 2004. - 319 c, 320 c. - ISBN 5-8114-0443-3 (11)
6. V. Pynun OcHOBBI Maremarnyeckoro ananuza. M.: Mup, 2002, 2004. (11)

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

8. bepmant, A.®. Kparkuii Kypc MaTeMaTu4ecKoro aHajaun3a [ DIeKTpOHHBIH pecypc] : yueOHoe
nocobue / A.®. bepmant, .I. ApamanoBuy. — DnektpoH. nan. — CIIO. : Jlans, 2010. — 736 ¢c. —
Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=2660 — 3aru. ¢ sxpaHa.

9. Kaprames, A.Il. Marematnueckuii aHanu3 [ DJIeKTpoHHBIN pecypce] : yueOHoe nmocodue / A.IL.
Kaprames, b.JI. PoxxnectBenckuii. — DnekrpoH. nan. — CII0. : Jlans, 2007. — 448 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_id=178.

¢10. bynak, 5.M. Kparasie unterpainst u psnsl [ Teker]: yue6. s ctya.¢us.u Gpus.-Mat.pak.yH-TOB /
B.M. bynak, C.B. ®omuH. - 3-e uza. - M.: ®uzmariut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8
(31



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%83%D0%B4%D0%B0%D0%BA%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=178
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B8%D0%BD%2C%20%D0%A3%D0%BE%D0%BB%D1%82%D0%B5%D1%80
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=65055

0) nepuoauYecKue U3IaHUA

- HECT

B) CIIHCOK ABTOPCKHUX METOAMYECKUX Pa3padoToK
- HeT

F) 0a3bl JAHHBIX, I/lHq)OpMaIII/IOHHO-CIIpaBO'-IHI)Ie U ITOUCKOBBIC CUCTEMbI

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

OO0pa3oBaTenbHbIE PECYPCHI, TOCTYITHBIC 0 JIOTHHY U TIapOJIko, MpeaocTaBIsieMbiM HayaHoit
oubnmuorexoit UT'Y:

J https://isu.bibliotech.ru/ - DU3 «bubmmoTex»;

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

o http://rucontru - 3OBbC «PykoHT» - MexoTpacieBass Hay4yHas OuOIMOTEKa,
cozepramias Ou(pPOBaHHbIC KHHUIH, MEPUOAMYCCKHE H3aHUS U OTJACIbHBIC CTaThH IO BCEM
OTpAacIIsIM 3HAHUH, a TAKXKe ayTuo-, BUIEO-, MyIbTHUMea CO)T 1 MHOTOE JIPYToe;

o http://ibooks.ru/ - 3bC «AHOyKC»- HTHTEPHET pecypchl B CBOOOIHOM IOCTYIIE.

*VI. MarepuajibHO-TeXHHYECKOE O0ecIedyeHne TN CIUTIIUHBI

Jlnst mpoBeeHNs 3aHATHIA JICKIIMOHHOTO THIA B KAUYECTBE JEMOHCTPAIIMOHHOTO 000pYyIOBaHHS
UCIIOJIB3yeTCS MeJioBas JIOCKa, HpoeKTop, HOyTOyk. HammsaHocTs oOecneunBaercs IyTeM
n300paKeHus cxeMm, AuarpamMM ©u (opMyl C TMOMOIIbI0 Mena. Vcrmonp3oBaHue TiT0OATBHOM
KOMIIBIOTEPHOM CETH IO3BOJISIET 00ECHEeUUTh JOCTYMHOCTh VIHTEpHET-pecypcoB U pean30BaTh
CaMOCTOATENIbHYI0O paboTy cTyaeHtoB. Ha ¢dakynasreTre uMeeTcsl KOMIBIOTEPU3HPOBAHHAS
ayuTOpusl, MpeJHa3HAYEeHHas JUIsl CaMOCTOATENBbHOM palboThl, C HEOTrPAaHUYEHHBIM JIOCTYIIOM B
NurepHer.

Marepuanbsl: y4eOHO-METOAMYECKUE IOCOOUs, KOHTPOJIbHBIE 3aJaHus A ayJUTOPHOW H
CaMOCTOSITEJIbHON pa0dOThI CTY/IEHTOB.

*VII. O6pa3oBaTesibHbIE TEXHOJIOTUHU

3amaud W3JIOKEHUS W U3YYEHHUs JUCHUIUIMHBI peaju3yloTcs B ciexyrommx (opmax
JIeATETbHOCTH:

2 JIEKIIMM, HAaICJICHHbIE Ha TOJNy4eHHe HeoOXomuMon wuHdopMaruu, U ee
MCII0JIb30BaHUE NIPU PEUICHUU MPAKTUYECKUX 3a]1a4;
2 MPAaKTUYECKUE 3aHATHSA, HAIpPABICHHBIE HA AaKTUBHU3AIMIO I[MO3HABATEIHHOMN

NCATCIIBHOCTU CTYHGHTOB )41 HpI/IO6peTeHI/IH HNMHU HABBIKOB peH_IeHI/IH HpaKTI/I[IeCKI/IX n HpOGHeMHBIX
3a1a4;

2 KOHCYJIBTALIUH — €KEHEJIETIbHO JIJIs1 BCEX JKEJIAIOIIUX CTY/ICHTOB;

L 2 CaMOCTOSITeNIbHAsI BHEayIuTOpHas paboTa HampapiieHa Ha MPUOOpPETEeHHE HABHIKOB
CaMOCTOSITEJIbHOTO PEIICHUS 3a/1a4 M0 AUCLUILINHE;

L 2 TEKYIIUH KOHTPOJb 32 JACSITEIBHOCTHIO CTYJCHTOB OCYIIECTBIIACTCS Ha JEKIIMOHHBIX

U MPAKTUYCCKHUX 3aHATUAX B XOAC CAMOCTOATCIIBHOI'O PCUICHU 3aaa4, B TOM YHUCJIC Y TOCKH.

oVIII. Ouenounnie MaTepuabl 1151 TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOI aTTeCTAIMH

8.1. OuleHOYHBIE CpeNICTBA Il BXOJJHOTO KOHTPOJIs (KOHTpOJIbHAsS 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.
37.
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.
30.
31.
32.

33.

34.
35.

36.

37

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
noarotoBku 09.03.02 MupopmManmoHHbIE CUCTEMBI U TEXHOJIOTHH.

[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.



