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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopmmpoBaTh KOMNETeHL MK obyyatoLwerocs B 06nacTu UCMosb30BaHUS OCHOBHbIX
MaTemMaTUYeCcKMX 3aKOHOMEPHOCTEN M NMPUYMEHEHUs MaTemaTMYeckux moaenein B NpodeccroHarnsHo OesTernsHOCTU.
Takke cnocobcTBoBaTb (HOPMUPOBAHMIO KOMMETEHUMIA, AN YCMELHOro OBradeHuUs KOTOPbIMU HEOGXOAMMO YMeHWe
NOrNYeckn MbICIIUTb M FPaMOTHO M3naraTb CBOM MbICTI.

1.2 3apauv ANCLUMUNNWNHDI:

* O3HAKOMMTb CTYAEHTOB C OCHOBaMM MaTeMaTUYECKUX 3HAHUI, HEOOXOAUMbIX OIS PEeLUEHUs TEOPETUYECKMX U
NpUKNagHbIX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYeckoe MbILLMIEHNE U YMEHUEe CTPOro usnaratb CBOV MbICIK;

* [puBUTL CTYyAEHTaM OCHOBHbIE HaBbIKM UCMONb30BaHWS Y4eOHON 1 CNpaBOYHON NMTepaTypbl N0 MaTteMaTuke,
a TaKxe Nno AUCLUMNIMHAM, B KOTOPbIX MPUMEHSAIOTCA MaTeMaTU4ecKne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHMIO NOMNYYEeHHbIX 3HaHWI;

1.3 TpeboBaHuA k NnpeaBapuUTenbLHOM NOAroTOBKe O0Gy4atoLlerocs:
MpepBapuTternbHas NoAroToBKa NpeanonaraeT co3faHne 0CHOBbI AJ151 POPMUPOBaHUA KOMMNETEHLUMI, YKadaHHbIX
B M. 2, NPU U3YYEHUN OUCLIUMINH:

OucumnnuHa 6a3MpyeTc;| Ha KOMMNeTeHUUAX, Cd)OpMI/IpOBaHHbIX Ha npenbiayuiemM ypoBHe O6pa3OBaHVIF|

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNNHBbI

OlK-2: CnocobeH ocyuecTBNATbL cbop, 06pPabOTKy M CTaTUCTUYECKUIM aHANU3 AaHHbIX, HeOOXO0AUMBIX ANSA
pelueHUsA NOCTaBNEeHHbIX 3KOHOMUYECKUX 3aaay;

3HaTb: OCHOBbI BbICLLEA MaTeEMaTMKW, OCHOBHbIE MOHATUS U MHCTPYMEHTbl aHanMTUYECKON reoMeTpun U fNUHENHON
anrebpbl; 0CHOBbI AU depeHLNansHOro 1 MHTErpanbHOro UCHUCTIEHUST; ANEMEHTbI TEOPUN BEPOSATHOCTEN.

YMeTb: NpYMEHsITb MaTeEMaTU4eCKne MeToapbl AN peLleHNs SKOHOMUYECKUX 1 OpraHn3aLMoOHHO-yNpaBneHYecknx 3agay;
paboTaTtb C MaTeMaTUHECKOW NIUTEPATYPOI, HEOOXOANUMOWN ANl PELLEHUS KOHKPETHbLIX 3a4a4y YNpaBlieHUst 1 SKOHOMMUKW.
Bnapetb: meTogamu BbiGopa, MOCTPOEHMS M aHanu3a MaTteMaTUYecKMx Mogenen npoueccoB U siBNeHWi B cdepe
3KOHOMVKWN U MEHE)KMEHTA, COAEPXXaTeNbHOW MHTEPNPEeTALNM NOJTyYEHHbIX PE3YbTaToB.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNITTMHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl | TekyLlero
4achbl p
(t?aectl) (qggl;') 1 | s | vosoons

HaunmeHoBaHuWe 1 cogepxaHve pasaernos,
TEM U y4eOHbIX 3aHATUI

Cewmectp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NUHENHON anrebpbl

Tema 1. MaTpuubl ©n onpegenurenu.
MaTtpuubl. CeonctBa MmaTtpuu. [Oencrsus
Hag MaTpulamu. Onpepenurtenu.
CeorictBa onpegenutenen. Npaktnyeckune 2 3 10
3aHaATHA:  [encteua Hag — maTpulamu.
Cnocobbl nogcyeta  onpegenurenen.
(PeweHne 3agay)

Tema 2. Cuctemsl TIMHENHbIX A3
anrebpanyecknx ypaBHeHUN. Cucrtembl
TPeX JWHEWHbIX YPaBHEHUMA C TpeMms
Heuna3BeCTHbIMU, hopmyrbl Kpamepa, metoa
MOSTHOrO  UCKITHOYEHMS. lNpakTnyeckme 2 5 10 nn
3aHATuA: PeweHne cuctem  NUHENHbIX 1
anrebpanyeckMx  ypaBHEHUA  METOLOM
MOMHOrO0  WCKMIYEHUd, Mo  dopmynam
Kpamepa. (PeweHune 3agay)

Pasgen 2. Bektopbl

Tema 3. Bektopbl. OnpeaeneHne BekTopa.
PaBeHcTBO BekTOpoB. KonnuHeapHble W
KOMnMaHapHble BEKTOPbI. JInHenHble
onepauun Hag Bektopamu. [lpoekuuu 03
BEKTOpa Ha Ocu KoopAauHaTt. 3anucb 2 5 10,75
BekTopa B opme npoekuun. basuc.
MpakTnyeckme 3aHATUA: JInHenHbIe
onepauuMn Hap Bektopamu. (PelueHue
3agay)




Tema 4. T[lpousBedeHus  BEKTOPOB.
lMpousBeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekumin. CkanapHoe, CMeLLaHHoe
N BEKTOpHOE MpOM3BEAEHUS BEKTOPOB.
OnpepneneHune, cBolicTBa. [lpakTuyeckune
3aHATUSA: MpumeHeHus CKansipHoro,
CMeLLaHHOro N BEKTOPHOro npou3BeaeHui
BEKTOPOB [AMS1  PELIEeHUA  MNpUKNaaHbIX
3agad. (PelleHue 3agay)

10

ra

Paspgen 3. AHanuTtudeckas reomeTpust Ha
MIOCKOCTU

Tema 5. MeToq koopauHaT Ha NMOCKOCTH.
Cuctembl  koopaMHaAT Ha  MIOCKOCTW,
OCHOBHble  3agaun. [lpeobpasoBaHus
cucTem KoopAMHaT. MpakTuyeckne
3aHATUSA: Mepexonpl B cucTeMax
koopauHart. (PeweHune 3agayd)

a3

Tema 6. MNpsimas Ha nnockocTn. OCHOBHbIE
ypaBHEHUS NPSAMON. Yron Mexay npsmMbIMu.
Ycnosus napannensHoCcTn "
nepneHanKynspHOCTH NpsiMbIX.
MpakTnyeckme  3aHaTUA:  [pumeHeHne
OCHOBHbIX  ypaBHEHMW  npsaAMon  And
peweHuns 3agad. (PeweHne 3apad)

Tema 7. KpuBble BTOporo nopsgka.
OkpyxHOCTb, annunc, rmnepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHUs,  rpaduku.
Ceonctea. ObLee ypaBHEHNE KPMBON BTOPOrO
nopsigka. MNMpaktnyeckue 3aHaTuA: NoctpoeHne
Pas3nNuyHbIX  KPMBBLIX  BTOPOro  MOPsSAKa,
HaxoxgeHue nx napameTpos. (PeweHne 3agay)

Paspgen 4. AHanutuyeckass reomeTpus B
NMpoCTpaHCTBe

nn

Tema 8. [lnockocTb B  MpPOCTpaHCTBE.
KoopauHatbl B npocTpaHCTBE. YpaBHeHue
MSIOCKOCTK, MPOXOASILLEN Yepe3 OaHHYO TOYKY
nepnexankynspHo OaHHOMY BEKTOPY,
YypPaBHEHMWE NITOCKOCTU, NPOXOASLLEN Yepes TpU
OaHHble TOYKM, obuyee ypaBHEHMeE.
MpakTnyeckme 3aHATHE: MpumeHeHne
YPaBHEHUIA MNIIOCKOCTM AONSA pelleHust 3agad.
(PeleHune 3agay)

Tema 9. lMNpsaAmasa B npocTtpaHcTtee. [psimas B
MPOCTPaHCTBE  Kak JWHMSA  NepeceyeHus
NIOCKOCTEN. KaHoHnueckune "
napameTpuyeckue ypaBHEHUS NpsiMOM.
YpaBHEHUS NpPSAMON, Mpoxoaswen vepes aOBe
3agaHHble TodkM. [paAmMas wn nnockocTb B
NMpoCTpaHCTBe. MpakTnyeckue 3aHATUSA:
MNpumeHeHne ypaBHEHUN npsiMon B
NpOCTpaHCTBe ANs pewweHun 3agad. (PeweHune
3agay)

10

Pasgen 5. OudpdepeHumanbHoe ucHMUcneHne
dYHKLMN OQHOW NepeMeHHON

11

ra

a3
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Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms. MoHATMEe  nocnepoBaTenbHOCTU.
OcHoBHbIE NMOHATUS O byHKUMK. BBegeHve B
aHanuM3  (OyHKUMM  OOHOW  MepeMeHHOWN.
BeckoHe4yHO Manble n 6eckoHeyHO OGonblune
BenuuuHbl. lMpegen  cyHkumi.  [NpasBuna
BbluMCNEHMS  npedenoB.  3amMevaTerbHble
npegens.. HenpepbIBHOCTb OyHKLMA.
CaoiicTBa HenpepbIBHbIX YHKLMA.
MpakTnyeckme 3aHATUA: BblumcneHne
npegenos yHkuuin. VccnegosaHme gyHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYEK paspbiBa.
(PewweHue 3apay)

Tema 11. OuddepeHumnansHoe ucyucreHve
yHKUMM opHOM nepeMeHHon. OnpegenexHve
NpoM3BOOHON U €ee FeoOMEeTPUYECKUN CMbICH.
MpaBuna pguddepeHumpoBaHua. Tabnuua
NPON3BOOHbIX. MpoussoagHas CIOXHOW
yHKUMK. [ponsBoAHbIE BbICWUMX MNOPSAKOB.
OnpegeneHue, npasuno BbIYMCIIEHNS.
Onpepenenve  guddpepeHumana un  ero
reoMeTpuyeckun cmbicri.  MIHBapmaHTHOCTb
hopm nepBoro anddepeHumnana.
OnddbepeHuymnansl BbICLLIMX NopsiAKOB.
MonoxeHne K NPUBAMKEHHBIM BbIYUCIIEHUSAM.
MpakTnyeckue 3aHATUA: Bbluncnexve
NPON3BOAHbIX DOYHKUMNA. lMpumeHeHne
andbdepeHunana yHKUMN K NPUBNKEHHbIM
BbluncrieHmam. (PewweHne 3agay)

10

10

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCMEHMS. OcHoBHble TeopeMbl
andpepeHumanbHoro ucdncrnenus. [lNpaeuno
Jlonutana n ero NpuMeHeHMe K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne yHKLMn
no nepeoM M  BTOPOM  MNPON3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
dyHKUMK  (HeoOXxoaumble U OOCTaTOYHblEe
ycnoBusl). YcrnoBus BbIMYKOCTW, BOTMHYTOCTH,
TOYKM nepernbda n acUMNTOTbl NIIOCKON KPUBOMN.
MpakTnyeckme 3aHATUS: NMpruMeHeHne npasun
Jlonutana  Ans  BblMUCNEHUS  Mpegenos
YHKLMNA. [NonHoe nccnegosaHue 7]
nocTpoeHne rpadukoB dyHkumn. (PeweHne
3agav)

WToro B cemecTpe (Ha kypce gns 3A0)

10

nn

KoHcynbTauum n npomexyTodHas aTrectaums
(3aver)

113,75

Pazgen 6. ®yHKUMM HECKONBKNX NEePEMEHHbIX

Tema 13. OyHKkUMM [OBYX U HECKOSbKMX
NnepeMeHHbIX. OcHoBHbIE onpenerneHus.
MpupalleHne PYHKLMIA. YacTHble
npon3BogHbIe, YacTHble n NOIHbIA
anddepeHuman dYyHKLMK MHOIMMX
NnepeMeHHbIX. MpakTnyeckme 3aHATUS:
BblumcneHne 4acTHbIX NPOU3BOAHBLIX PYHKLINNA.
lMNpumeHeHne nonHoro  guddepeHunana
OYHKUMIA MHOTMX MEepeMEHHbIX ANsl peLleHus
3apadv. (PeweHne 3agav)

a3




Tema 14. O3kcTpemMymbl QYHKUMM OBYX U
HeCKONbKMX nepemeHHbIX. OCHOBHbIE MOHATUS
HeobxoaMmble U OoOCTaTOMHblE  YCNOBUS
CYLLLECTBOBaHUA JKCTpeMyma dYHKUMM OBYX
nepemMeHHbIX. MpakTnyeckue 3aHATUSA:
HaxoxaeHne 3kCcTpemMyMOB YHKUUA MHOMUX
nepemMeHHbIX (PelleHune 3agaq)

Paspen 7. HeonpegeneHHbIN uHTErparn

Tema 15. HeonpepeneHHbln nHTErpan u ero
BblYMCIEHME. MepBoobpasHas n
HeonpeaeneHHbIn NHTerpan. CaoiicTBa
nepsoobpasHoi. CBONCTBa HeonpeaeneHHoro
WHTerpana, BblTeKallWme un3 onpegeneHus.
JNInHenHble cBokcTBa. Tabnuvua wHTErpanos.
MpakTuyeckne 3aHsaTUs: MNMprmeHeHne Tabnumupl
ONA  BblMUCNEHUS MPOCTENLWNX WHTErpanos.
(PewweHune 3apay)

Tema 16. OCHOBHble KIaccCbl MHTErPUPYeMbIX
DYHKUMIN. OCHOBHbIE METOAbLI MHTErPUPOBAHUS:
MeToAdbl  3aMeHbl  NepeMeHHoOW,  MeTof
WHTErpMpoBaHus no yacTam, mMeToa
pasnoxeHuss Ha npocTtenwmne. CTaHOapTHbIE
3ameHbl. [Npaktuyeckune 3aHATUSA: MNprMmeHeHne
MeToa0B 3aMeHbl nepemMeHHOMN,
WHTErpMpoBaHUs NO YacTaM U MeToga
pasnoXeHUs Ha NpocTenlne Ans BblYUCNEHNS
HeonpegeneHHblx  WHTerpanos  (PeweHue
3aga4)

Pasgen 8. OnpegeneHHbi nHTerpan

Tema 17. OnpeaeneHHbIn WHTErpann.
HecobctBeHHble uHTerpanbl.  OnpeaenexHve
onpeneneHHoro uHTerpana, €ero CBOWCTBA.
JlnHenHble CcBOWNCTBa onpeneneHHoro
nHTerpana. ViHterpan ¢ nepemMeHHbIM BEPXHUM
npegenom. dopmyna HbtoToHa- JlenbHuua.

MeToabl BblYMCINEHUS onpeneneHHoro
WHTErpana. HecobcTBeHHbIE  MHTerpansl.
MpakTnyeckme 3aHATUSA: Bbluncnexvne

onpeneneHHoro nHterpana. (PeweHne 3agay)

Tema 18. T[lpunoxeHuss onpeneneHHoro
uHTerpana. [lpunoxeHns  onpegeneHHoro
WHTEerparna K 3agadam reoMmeTpuu: BblYMCreHne
nnowagen nnockux dwuryp, obbemoB Ten
nepemMeHHOoro ceyeHus. Obbem Tena
BpaLLEeHMs. MpakTnyeckue 3aHATUS:
lMpumeHeHne onpegeneHHoOro WHTerpana Ans
pelleHns npakTu4ecknx 3agad. (pelleHue
3agay)

Pasgen 9. AudpdepeHumnansHble ypaBHEHNSA Y
psabl

Tema 19. YucnoBble MHOXeCTBa, OCHOBHblE
Buabl. MHOXECTBO  KOMMMEKCHbIX  4ucen,
[ENCTBUS C KOMMMEKCHBIMY YUCaMMU.

nn

a3
nn
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a3




Tema 20. OdunddepeHumanbHble ypaBHEHUSA
nepBeoro nopsigka. Onpepenexve
AnddepeHunansHoro  ypaBHeHUst  MEepBOro
nopsaka. OnpeneneHue pelleHus. HayanbHble
ycrosusi. OcCHOBHbIE BUAbI
audpepeHumanbHbIX ypaBHEHUIA: ypaBHEHUS C
pasferneHHbIMU " pasgensoLmmmnca
nepemMeHHbIMW,  NUHEWHbIE,  OOQHOPOAHbIE.
MpakTnyeckme 3aHATUSA: PeweHne
andpdepeHumnanbHbIX  YpaBHEHU  MEPBOro
nopsigka. (PeweHue 3apgay)

Tema 21. [OuddepeHumnanbHble ypaBHEHUS
BTOporo nopsagka. OnpegeneHve peLleHus.
HayvanbHble ycnoBsus. Teopema
CYLLLeCTBOBaHWA 1 egMHCTBa peLueHns. Cnyyaw,
gonyckawowme MOHWKEHNS nopsgka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  ypaBHEHU  BTOPOro
nopsigka, AonyckawLmne MOoHWXEeHne nopsiaka.
(PeleHune 3agay)

Tema 22. JluHenHble pgudpdepeHLmansHble
ypaBHEHUa BTOporo nopsgka. JIMHenHble
OQHOPOAHbIE " Heo4HOPOAHbIE
andpdepeHumnancHble  YypaBHEHUS  BTOPOro
nopsiaka. Teopembl O CBOWCTBaX peLUEHUN.
Teopembl 06 obuieM peweHun. YpaBHEHUS
BTOPOro nopsigka ¢ MOCTOSIHHLIMW
KoadhpuumeHTamum. MeTogbl peLueHna
NNHEVHBbIX  YPaBHEHUA  C  MOCTOSIHHbIMU
koadppuumeHtamu. [MpakTnyeckne 3aHATUS:
PeweHne nuHenHbix anddepeHumnanbHbIX
YpaBHEHUN BTOPOro nopsifka C MOCTOSHHbIMU
koadppuumeHtamm (PewweHne 3agaq)

Tema 23. Yucnosble psgbl. OnpepenexHne
yucrnoBoro psiga. Heobxogumbii npusHak
cxogumocTu. MNpaBuna gencreusi ¢ pggamu.
Pagbl Cc  nNONOXWTENbHBIMK  YNEeHaMW.
MpnsHakn cxogMMocTu. 3HakonepeMeHHble
psaabl. Teopema JNlenbuuua ans
3Hakouepeayowmxcsa psgos. MNpakTunyeckme
3aHaTMA: MccnegoBaHne Ha CXOOUMMOCTb
3HAKOMOMOXUTENbHbLIX  YUCIOBbIX  PSAOB.
MpumeHeHne Teopembl JlebHuua Aans
nccnegoBaHnst 3HaKOYEpPEeayoLWMXCa PsooB
Ha cxogumocTb. (PewweHune 3agay)

Tema 24. ®DyHKLUMOHanNbHbIE psagbl.
CteneHHble psagbl. Onpepnenexne
cTteneHHoro psiga. O6Gnactb CXOAUMOCTU
cTeneHHoro psiga. Teopema Abens. Paguyc
N nHTepean cxogumocTtu. Paabl Tennopa u
MakrnopeHa. lNpakTnyeckme 3aHATUS:
HaxoxgeHne paguyca w© wmHTepBana
CXOOMMOCTU CTEMEHHOrO psiaa. PasnoxeHue
dyHKkuMn B pag Teunopa n MaknopeHa.
(PelueHune 3agay)

Wtoro B cemectpe (Ha kypce ansa 3A0)

KoHcynbTauum n npomexyTodHas
aTTectauus (Ok3ameH)

ra

34

34

49

2,5

24,5

Bcero koHTakTHas pabota n CP no
AvcuMnnuHe

172,75

187,25

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnupoBaHne y\-le6HbIM niaHoOM He npeaycMoTpeHo




5. ®OHA, OLIEHOYHbIX CPEOCTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasarenen, KpUTepmeB U CUCTEMbI OLleHUBaHUS pe3ynbTaToB 00yYeHusi
5.1.1 NokasaTenu oueHNBaHUA

K HaunmeHoBaHu HOYHOr!
oA MokasaTenu oueHVBaHKS pe3ynbTaToB 00y4YeHus anMeHoBaHNe OLIeHOYHOTO
KOMMeTeHunm cpeacrea
dopmynupyeT maTemaTudeckue MeTOAbI Y NpoLeaypbl OCYLLECTBMNEHMWS
cbopa, 06paboTkM M aHanM3a AaHHbIX, HEOOXOAUMbBIX ANS peLueHust
MoCTaBMNEHHbIX 3KOHOMUYECKMX 3aaay
Bonpocbl ans YCTHOrO
MpoBoaut cbop, 06paboTky M aHanM3 JaHHbIX, HEOOXOoOUMbIX AN coBecenoBaHmns
OMK-2 peLeHns  MOCTaBfIEHHbIX  SKOHOMWYECKMX  3adad, NpUMEHsist BoNpOCH! ANt TECTUPOBAHMS

mMartemMmatTunvyeckne metToabl.

MpoBoaut uccneposaHua (cbopa, obpaboTkm M aHanusa OaHHbIX),
HeobxoaouMble ANsi PELUeHMst MOCTaBMEHHbIX 3KOHOMWYECKMX 3ajad,
onupasicb Ha MOCTPOEHHble MaTemMaTudeckue MOZEeNU MNPOLEeCCOB U
SABMNEHUMN.

MpaKTUKO-OpPUEHTUPOBAHHbIE
3apaHus

5.1.2 Cucrema u KpuTEepUM OL,eHMBaHUSA

LLikana oueHuBaHms

Kputepum oueHnBaHms chopMMUPOBAHHOCTM KOMMETEHLUN

YcTHoe cobecenoBaHve MucbMeHHas paboTa

5 (oTnn4HO) npeaMeTa W LUWPOKYID 3pygauuumio B

[MonHbIR, ucyepnbiBalOWMA OTBET, ABHO
OEMOHCTPUPYIOLLMIA TyOOKOE MOHUMaHWe

oueHuBaemon obnactu. Kputuyeckun,
OpVIFVIHaJ'IbeII7I noaxon K marepuarny.

npopaboTke BCEX 0obs13aTenbHbIX
4 (xopoLwuo) WUCTOYHMKOB uHGopmauun. [lMogxog K
maTtepuvany OTBETCTBEHHbIN, HO

OTtBeTt NOSHbIN, OCHOBaHHbIN Ha

CTaHOapTHbIN.

3 (ynoBneTBOPUTENBHO)

OtBeTt BOCnpounssoAUT B OCHOBHOM TOJ1bKO

NEKLUMOHHbIe maTepuansl, 6e3
CaMOCTOSITENIbHOM paboTbl c
pekoMeHaoBaHHON nuTepaTypon.

[leMOHCTpVpyeT noHMMaHue npegmeTa B
uenomMm, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CYLLIECTBEHHbIE OLLINOKN UMK
npo6ernbl B 3HAaHWSAX MO HEKOTOPbLIM TEMaM.

2 (HeyOoBMETBOPUTESNBHO) | 3HAYMTENBHONM  YacTu  MPUHLMNMANLHO

HecnocobHocTb OTBETUTL Ha Bompoc 0e3
MOMOLLM 3K3ameHaTopa. HesHaHve

BaXHbIX 3M1EMEHTOB AVCLUNIINHBI.
MHoroumncneHHble rpybbie ownoku.

[leMoHCTpypyeT MoHMMaHue npeaMeTa B

3a4yTeHo
uenom, 6e3 yrnybneHust B getanu.
HecnocobHocTb OTBETUTL Ha Bompoc 0e3
NMomolLLn 3K3ameHaTopa. HesHaHue
He 3auteHo 3HAQUYUTENbHOM  YacTM  MpPUHUMMIMANbHO
BaXHbIX 3NEeMEHTOB OVCLUNINHBI.

MHoroumncneHHble rpybbie ownoku.

5.2 TunoBble KOHTPOIbHLIE 3aaHNUA UNN UHbIE MaTepuanbl, Heo6xoAuMbIe AN OL,eHKU 3HaHUMW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynNmnpoBKM BONPOCOB
Cemectp 1
MpUMeHeHUs NOHATMS NPOU3BOAHOM AN UCCNeoBaHWsi CBOMCTB (DYHKLNM:
00 Bo3pacTaHue u yobiBaHne yHKLUM
1 [0 TOYKM IKCTpEMYMA

0 BbINYKNOCTb ee rpaduka
0 Tovkn nepermba rpadurka
[ acuMmnToThl (BEPTUKASIbHBIE U HAKIMOHHbIE)




2 Mpaeuna Jlonutansa packpbiTns HeonpeaeneHHoCTen

3 Teopembl Ponnsa u Jlarpanxa, nx reomeTpuyecKknii CMbICI

4 MpousBoaHble 1 anddepeHLanbl BbICLUMX NOPSAOKOB

5 lMpousBoaHas, ee onpeaeneHne, reoMeTPUYECKUN N MeXaHNYECKMIN CMbICHbI, MpaBuna BblYUCNEHUS

6 Mpenen dyHkumU. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amMmeyaTtenbHble Npeaensl.

7 pr?ble BTOPOro nopsgaka (3Nnunc, oKpy>KHOCTb, runepbona, napabona), nx KAHOHUYECKME ypaBHEHUS,
CBOWCTBA, YepTEX.

8 Yron mexay npsiMon 1 NAOCKOCTbIO, YCIOBMA NX NapannenbHOCTU U NepneHanKynsapHOCTY

9 Mpsimasi B npocTpaHCcTBe. YpaBHEHNS NPSIMOW B NPOCTPaHCTBE.

10 Yron mexay nrnockocTAMM. YCIoBUA napaniensHOCTU N NepneHanKynspHOCTU MNOCKOCTEN

11 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbLI ypaBHEHUS NITIOCKOCTU.

12 Mpsimast Ha nnockocTu. Buapl ypaBHEHWU NPpsiMON.

13 BekTopbl B reomeTpuyeckon n koopauHatHom bopmax. OnpeneneHue. Ceovictea. [JeNCTBMSA Hag BEKTOpPaMM.
CkansipHoe, BEKTOPHOE M CMELLaHHOE NPOU3BEAEHUS BEKTOPOB. VIX reoMeTprnieckoe NpUnoXeHus.

14 Cuctembl NMHelHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cuctemMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

15 Martpuubl n onpegenutenu. Onpegenenusi. Ceowctea. [encteus Hag matpulamu. Packpbitve

onpe,qenMTenelh BTOPOro n TpeTbero NnopAakoB.

Cemectp 2

16 Pagpl Tennopa n MaknopeHa

®yHKUMOHanbHbIe psAabl. CTeneHHble pagbl. ObnacTte cxogmmocTn. Teopema Abens. Paguyc v nHtepsan
CXOAMMOCTH.

17

18 Yucnosble psgbl. OnpeaeneHune. CeonctBa. Heobxoanmbliii NpuU3HaKk CXOANMOCTW.

19 rlpI/I3HaKVI CXOAMMOCTU 3HAKONOJIOXNTENIbHbIX 1 3HaKonepeMeHHbIX PAaoB, abcontoTHas CXOANMOCTb.

20 JInHenHble ouddepeHumnansHble ypaBHEHUS BTOPOro Nopsiika ¢ NOCTOSHHbIMK KoddhduumeHTamm

IuddepeHymanbHble ypaBHEHUSI NEPBOro Nopsika, X OCHOBHbIE BUAbI (C pa3faensitowmmmncs u

21 .
pasfeneHHbIMU NepeMeHHbIMU, NMHENHbIe, oaHopoaHblie). ObLee pelueHve 1 3agada Koww.

KomnnekcHble yncna. Onpepenenve. [JeicTBna Hag KOMNAEKCHbIMU Yucnamu. dopmyna Myaspa. Popmbl

22
3anncun KOMMNIEKCHOro Y1cna.

23 MpunoxeHunsa onpegeneHHoOro uHTerpana. BeluMcneHve nnowagen ninockux puryp

24 HecobcTBeHHbIE MHTErpanbl NepBOro 1 BToporo pogos. OnpeaeneHve. CxoanMocCTb.

25 OnpepgeneHHbIn HTerpan. MeTtoapbl BblYUCIEHUS.

26 OnpegeneHHbIn MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.
27 HeonpeneneHHblii uHTErpan (onpeaeneHne, CBOMCTBA, METOAbI BbIMUCIIEHUST)

JKCTpeMym yHKLIMM ABYX NEPEMEHHbIX (HEOOXOAMMOE U JOCTaTOYHOE YCIOBUS CYLLECTBOBaHUS

28
3KCTpEMyMA)

29  |®yHKuMM ABYX NnepeMeHHbIX (onpeaeneHune, npeaer, HempepbIBHOCTb)

5.2.2 TunoBble TecToBbIe 3a4aHuns

TunoBble TecToBble 3agaHns HaxoaaTcs B [NpunoxeHumn k gaHHomy P
5.2.3 TunoBble NPAKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3aJayuu, Kercbl)

TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3a4aHus (3adaym, Kencbl) HaxoasaTtes B MpunoxeHun k gaHHomy P

5.3 MeToauyeckue matepuansi, onpegensilolime npoueaypbl OLeHUBaHUSA 3HaHUWA, YMEeHUW, BNaaeHumn
(HaBbIKOB M (MNM) NPAKTUYECKOro ONnbITa AEATENIbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLlerocsi K NpoMexXyTo4yHOW atrectaumm 1 Nnopsaok NIMKBUAALMN akageMnyeckon
3a0IMKEHHOCTH

MpoBeneHne NPOMEXYTOUYHONM aTTecTaunn pernaMmeHTMpoBaHO NoKanbHbIM HopMaTMBHbIM aktom CM6ryYrnTad
«[NonoxeHne 0 NpoBeEHUN TEKYLLLETO KOHTPOMS yCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTalmm obyJaoLwmnxcsa»

5.3.2 dopma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTaumMm no AucuunsiMHe

YcTHasa X MucemeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTaumm No ANCLUUNINHE

* Ha NoAroToBky oTBoauTCcsa 45 — 60 MUHYT
* Ha OTBET Nno 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* ICMOMNb30BaHWe BCOMOraTenbHo nuTepaTtypbl (CNPaBOYHMKOB, KOHCMEKTOB U T.) HE MPeAYCMOTPEHO




6. YHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE OUCUUMITUAHBI
6.1 YuebHas nutepartypa

ABTOp

3arnasue

M3pnaTenbcTBO

Mop n3paHuna |

Ccblinka

6.1.1 OcHoBHas y4yebHasa nuteparypa

locnogapvkos, A. T1.,[Bbiclias matemaTtuka. Tom 1. Carkr-MeTepbypr: http://www.iprbooksh
Kapnosa, E. A.,|llnHenHasn anrebpa. HaLl,MOHaanIZM ’ op.ru/71687.html
KapnyxuHa, O. E.,|BekTtopHas anrebpa. MUHEPATTEHO-ChlPbEBOA 2015
MaHcypoBa, C. E.,|AHanuTuyeckas reomeTtpus =
Focronapukos, A. M. yHVBEPCUTET «[ OPHbIN»
BepeauHa, H. A. Bbliclwas matemaTuka Capatos: HayuHasi khura 2019 ggpr.lﬁ?év(\;\g;gprr]?:ﬁksh
locnopgapukos, A. T1.,[Bbicluas matemaTtuka. Tom 2. http://www.iprbooksh
BonbiHckasa, W. A.,|Hayano matemaTtudeckoro CankT-TeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|aHanusa. HaLuoHANbHBI] ’
Ckenko, 0. A.,|dndbdepeHuymansHoe MUHEPA T HO-ChIPbEBOI 2015
ObpyyeBa, T. C.,|ucumucnenHve yHKUMIN ogHOWM o
ocnopgapukos, A. . [nepemeHHom " ero| YHVBEPCHTET «FopHen»
NPUNoOXeHns
[locnopgapukos, A. T1.,|Bbicwas matematvka. Tom 4. http://www.iprbooksh
3auenuH, M. A.,|QnddepeHymansHbie op.ru/71690.html
KonToH, I. A.lypaBHeHus. Psagbl.  Pagbl .
Ne6Gemes, W. A.|dypbe un npeoBpasosaHve CsHKT'neTep(Ser'
ObpyuyeBa, T. C.,|Pypbe. OuddepeHumansHoe aunoHarbHein -~ 2015
Axosnesa, A. A, |u uHTerpanbHoe ucuyucneHue MMHepaano'Cb'pbeBgm
locnogapvkos, A. . [dyHKUMI HECKONbKUX yHVBEpCUTET «[ OpHLI»
nepemMeHHbIX. Teopusi nons
lNocnopapukos, A. [1.,[|Bbicluas matematumka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHThI BbICLLEN Carikr-MeTepbypr: op.ru/71689.html
Kepenuyk, M. A.,|anrebpsbl. WHTerpaneHoe HauMOHaanIZM )
Morvnesa, JI. M. ,|ucumcneHne yHKLMIN OOQHOM o 2015
MotaneHko, A. A.,[nepemeHnHoit " ero| MVHEParbHO-CbipbEBON
PomanoBa, 0. C.,|npunoxeHus yHUBEPCUTET T OpHII»
"ocnopgapvkos, A. T1.
6.1.2 lononHuTenbHas y4yebHasa nuteparypa
HOrosa, H. B. Bblicwas MaTemaruka. ) http://www.iprbooksh
OunddepeHumansHble HOBOCMGMpCK'V 0p.ru/99175.html
VPABHEHMS HOBOCVIGVIpCKVIVIV 2020
rocyapCTBEHHbIV
TEXHWYECKUIN YHUBEPCUTET
LWHapeea, I'. B. Bbicwas MaremMaruka Cumdcbeponons: http://www.iprbooksh
(nvHeliHas anrebpa) YHUBEPCUTET IKOHOMUKN U 2020 0p.ru/101397.html
ynpaBneHus
BepeTeHHukos, B. H. [Bbicwas martemMaTtuka. CankT-lNeTepbypr: http://www.iprbooksh
MaTtemaTtnyeckui aHanus Poccunckui op.ru/17901.html
YHKUNIA OQHOW NepeMeHHON rocygapCTBEHHbIN 2013
rMapomMeTeoposiorMiyeckn n
YHUBEPCUTET

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
1. TpeHaxep o BbICLIEN MaTemMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru

2. NHdopmaumoHHas cuctema «EgnHoe okHo JocTyna k obpasoBaTtenbHbIM pecypcamy [QNeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NMepeyveHb NMLIEH3UOHHOIO U CBOGOAHO pacnpPoCTpPaHAeMOoro nNporpaMMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows



6.4 OnucaHme maTepmanbHO-TeXHMYECKOM 6a3bl, HeO6XoAMMON AN OCylLUecCTBNEeHNA obpa3oBaTesibHOro
npouecca no gUcLUnIMHe

AyauTtopums OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, cnelmnanm3npoBaHHas Mmebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

CneumnanuavpoBaHHasa mebenb, focka
YuebHas ayautopus




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuto nogrotoskn _ 38.03.01 SkoHOMMKA
HavmeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne n/n | PopMyNNPOBKM TECTOBbIX 3a4aHWNN
CewmecTtp 1
1 Tema 1. MaTpuubl n onpegenutenu. [lencTBuA Hag MaTpyuamMu.
6 -3 0
Mpwn kakom 3HaveHunA onpegenutens (2 A—2 0[=0
0 0 1
1) 2; 2) 1; 3)0,5; HO
2 Tema 1. MaTtpuubl u onpegenutenu. [lencTtBuA ¢ MaTpuuamm.

Ecrm A4 = (_1 2 ) mB= (1 _1), To maTpuua C=A-2B umeeT BuA;

0 -5 3 2
-3 4. 3 -4\, -3 4\, -3 4

D(Cg o) 2(Zg o) D ) QI

3 Tema 2. CuctemMbl NNHEMHBbIX anreépanyeckux ypaBHeHUN.
] o . (1 2|-3

Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (3 2| 5 ) TO Xy — Y, paBHO

1) -7,5; 2) 0,5 3)-0,5; 4 75
4 Tema 3. BekTopbl. JInHeHble onepaumu Hag BEKTOpamMu.

[nuHa BekTOpa a = 61 — 2] paBHa:

1) 2v10; 2)2+/5; 3)8; H2V2
5 Tema 4. Bektopesl. [ponsBeaeHns BektopoB. [NpumMeHeHne nponsBeaeHNA BEKTOPOB A pelueHus

NpuKNagHbIX 3agay
OaHbl Bektopbl a = (—1,2—4) 1 b= (2,—3,0), Torga nx ckansipHoe Npov3BeaeHne paBHoO:

1) 5; 2) -6; 3) -8; 4)8

6 Tema 4. Bektopebl. [ponsBeneHns BektopoB. [pumMeHeHne npon3BeaeHUsA BEKTOPOB A pelueHus
NpuKnagHbIX 3agay

Mpu kakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHAVKYynspHbI?

1)4; 2) -4; 3) 0,4; 4)0

7 Tema 5. AHanuTUYeckasi reomeTpusa Ha nnockoctu. Meton koopauHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeanHa otpeska AB umeeTt KoopauHaThl:

1) (3;-1); 2)(5-5);  3)(31); 4) (3;-5)

8 Tema 6. AHanuTnyeckasn reomeTpus Ha NTIOCKOCTMU. onIMaFI Ha NJTIOCKOCTHU

[laHo ypaBHeHue npsimoin Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoapmumeHT 3TOM NPSIMON paBeH:




1) 2/3; 2) 3/2; 3) -3/2; 2) -2/3

9 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTm
YpaBHeHMeM NpsMou, NepneHanKynsapHON NPAMoOn y = %x — 5, aBngeTcsa
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 Tema 7. AHanuTUYecKasi reoMeTpuA Ha NNockocTu. Npsimasa Ha NNOcKocTU
KpuBble BTOpOro nopsgka.
[aHo ypaBHeHue runepb6onsl @ - @ =1.
Torga pacctosiHue mexay ee hoKycamu paBHoO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuTu4Yeckasa reomeTpus B npocTpaHcTBe. MNockocTb B NPOCTPaHCTBE
HopmanbHbI BEKTOP NNOCKoCTU x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:
1) 1,2;15);  2)(1;-2;5);  3) (-1;2;3); 4) (1;2;-15)
12 Tema 9. AHanuTUYecKasi reomeTpus B npocTpaHcTBe. [psiMasi B npocTpaHcTBe
HanpasnsioLwwmin BekTop npsimon f = y_—+35 = 22;5 MMeeT KoopauHaThI:
1) (1,5;-5); 2) (0;5;-5); 3) (1,-3:2); 4)(2;3,5)
13 Tema 10. OuddepeHumanbHoe ncumcrneHme (yHKLUUM ogHoN nepemeHHon. BBegeHne B
MaTemMaTM4yecKuUn aHanus
Hantn obnactb onpeaeneHns pyHkumm y = %:
1) (1;00); 2) (—o;1) U (1;0); 3) [-L1DU(L;0); 4)(=1;1)U (1;0)
14 Tema 10. OnddepeHumanbHoe ncumcrieHme (yHKLuum ogHon nepemeHHon. BBegeHue B
MaTeMaTM4YecKUi aHanus
Lim % paBeH:
1) 0,7; 2) -0,7; 3)0; 4)1
15 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuMmM ogHon nepemeHHon. BBegeHue B
MaTeMaTU4YecKuUn aHanus
0603Ha4mB 0 — 6ECKOHEYHO Many BENNYUHY, © - BECKOHEYHO BOoNbLUY BENUYNHY, C — KOHEYHYIO
HEHyYNEeBYIO BENUYMHY, onpeaenuTb, YeMy paBHO COOTHOLLIEHME: °°T+C
1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb
16 Tema 11. OQudpcpepeHumnanbHoe ncumcneHme pyHKLUM ogHon nepemeHHon. lNMponssoagHasa PpyHKLMN.
MponsBoaHas pyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe***34) (x% 4 3)e* 3
17 Tema 11. OudpcpepeHumnanbHoe ncumcneHve pyHKLMN ogHon nepeMeHHon. [MpousBoagHas ¢pyHKUUK.

MpoussogHaa dyHKUMKM v = In(1 — x?) B ToUKe x=2 paBHa:

1) %; 2) -3/4; 3) 4/3; 4) -4/3




18

Tema 11. OudrdepeHumnansHoe ncumcneHme pyHKUUM ogHon nepeMeHHou. NponsBoaHble
anddepeHUmanbl BbICLUMX NOPAOKOB.

4 1 .
Yex OT OYHKUMN y = — paBHa:

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHUMansLHOro ncumcneHus

®yHKUMA y = f(x) onpedeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHKumMmn y = f'(x).

Toraga Touka MUHMMYMa Ha npomMexyTke (-5;4)

1) x=1; 2) x=-3; 3) x=2; 4) x=-5

CemecTtp 2

20

Tema 13. DYHKLUU ABYX U HECKONbKUX NEePEMEHHbIX.

1

Ob6nacTb onpegeneHus MyHKUUN Z = o

Dx2—y2>2952)x*+y*<93)x*+y* = 9%4)x* —y*>9

21

Tema 13. DYHKLUU ABYX U HECKONBKUX NEePEMEHHbIX.
Hantn grad(z)dyHkumm z = arctg(x + y) B Touke (0; 0):

1)2; 2) -2; 3)0; 41

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX U HECKOJIbKMX NepPeMeHHbIX.
Haltu kputnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

1) (0;0); 2) (L)1), 3) (-1;-1) 4) (2,2

23

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIeHNe.
MHoxecTBO nepBoobpasHbIX pyHKUMK f(x) = i—:i nveeT BUA;
1) x+ In|x + 1| + C; 2) x —7lIn|x+ 1] + C;

3) x+7In|x+ 1| +C; 4) = +8x+C.

24

Tema 15. HeonpeneneHHbIN NHTErpan n ero BblYncrieHme.
MHoecTBO nepeooBpasHbix dpyHKUMK f(x) = Y/x umeeT BuA:

) Vxf+c, 2)2Vx"+C 3) TVxT+C, 4) —%+c.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

KakoB reomeTpuyeckuii CMbICN onpegeneHHoro nHterpana ot dpyHkumm y = f(x) B MHTepBane [a,b] B
[eKapToBOW CUCTEME KOOpAUHAT?

1). AnvHa nuHun y = f(X) B nHTepsane [a,b];




2). Mnowaab durypsl, orpaHuyeHHomn nuHven y = f(x) B nHTepsane [a,b];
3). CpenHee 3HaveHue dyHkumu y = f(x) B nHTepsane [a,b];

4). NpoussegeHvie cpegHero 3HadeHusa yHKLMK B HTepBarne [a,b] Ha onuHy nHTepsana.

26 Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbIX (pyHKLMNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—gsin3x+ Cc;, 2 g—%sin3x+ c; 3) §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIe Knacchbl MHTErpupyembiX (OYHKLNNA.
Kakon nHTerpan He BbipaxaeTcsl B afieMeHTapHbIX OYHKLUMNSX?
1). f\/%dx; 2) [xe**dx; 3)[e ™ dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
Kakon 13 npmBegeHHbIX HDKE MHTErpanoB ABMAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
1. [ifedx 2) [Cfeodx 3). [feodx  4). [ f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
UeMmy paBeH UHTerpan flml"Txdx?
1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHnsa onpeneneHHOro NHTerpana.
Yemy paBHa nnowagb urypbl Ha pucyHke?
¥
JL, S
cr H
A B;‘ x
1. [, fedx  2).[2(F) —e()dx  3). [} f)dx — [ p@)dx  4). [} f()dx — [ p(x)dx
31 Tema 19. YncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Mogynb KOMMAMIeKCHOro uncna z = 2 — 3i paBeH:
1W5, 2)13;  3)5; 4)V13.
32 Tema 19. YncnoBble MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Ecrm z, =1—i;z,=4+1,T0 z, - z, paBHO:
1) 5+ 3i; 2) 5-3i; 3)3—i; 4) 3i
33 Tema 20. OudbcdhepeHunanbHble ypaBHEHUA NepBOro nopsiaka.

Kakoe 13 ypaBHeHUIN He siBnsieTcs anddepeHLmarnbHbIM ypaBHEHMEM C pasaensoMMUcs nepeMeHHbIMU?




1) \y? + 1dx = xydy; 9% =) 9O

3) ¥y +px)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d
O6wuin uHTerpan guddepeHUmnanbHOro ypaBHeH s y—z = xdx VMeeT BUA:

2 2 2

D-t=Xhonl=C ey =Y icn-t=xic
- =G raD = ey =T o -

35

Tema 21. OuddepeHumanbHbie ypaBHEHUSA BTOPOro nopsiagka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOTo Nnopsiaka SBnsaeTcs:

d
Dyd_ic/ —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e”%; Dx?y?—-2xy+1=0

36

Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

[aHo auddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, TOrga xapaktepucTmieckoe ypaBHeHve byaeTt umetb
BUA:

D6k2—k—1=0; 2Dk*+k+6=0; 3)k:+k—6=0; Hk2—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakol 13 gaHHbIX pSAoB SABMSAETCA CXOAALLMMCS:

1)§1 2)§1 3)i ! 4)53”
- —3 3=
n:ln n:ln n=1 \/ﬁ n=1

38

Tema 23. Yucnosble psaabl.

[ns kakoro 13 crieayoLux psiAoB BEPHO YTBEPXKAEHWE: ECMU Tlli_moun =0 psig AOCTOBEPHO CXOAMUTCS:

. i( 1)711_2 2”:1_3 i 1 ” 2 3n
) — n’ ) _ln' ) _13\/F' _1n!




MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuvka
HauMeHogsaHue BUCL(UI'IHLIHI:I
no HanpasfeHMo NOArOTOBKN 38.03.01 OkoHOMMKA
HavmeHoBaHue Ol (npoduns): BCe nNpodunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kenchbl)

Ne n/n | YcnoBusl TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHuii (3agad, Kencos)
CewmecTtp 1
1 Tema 1. MaTpuubl n onpegenuTenu.
102 _ (-1 3
[aHbl ABe matpuubl A = (3 1) uB= ( 1 1).
Tpebyetca Hantn C = A - B — 2A.
2 Tema 2. CucteMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen
1 2 14
3 =5 3|1}
2 7 -1I8
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHMYECKOW hopMe (B BUAE CUCTEMbI YPABHEHUI),
2) HANTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO MUCKITIOYEHMS,
3) peLwwmTb 3Ty XKe cucTemy no dopmyrnam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwinHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B, C -
BEPLUNHbI €€ OCHOBaHUS.
CpepnctBaMmu BEKTOPHOM anredpbl HAUTU:
1)  BEKTOpbl C HAYanoMm B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMufbl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. Bektopsl. [pon3BeaeHns BEKTOPOB
[aHbl BepwnHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.
CpepnctBaMu BEKTOPHOM anredpbl HAUTU:
1)  ckanspHoe npousBeaeHue Bektopos BC u  BQ;
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowagb OCHOBaHWS NUpaMuabl;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToa KOOpAUHAT Ha NNOCKOCTU
TpeyronsHuk ABC 3agaH ceovmu BeplumHamu: A(5,7);B(8,4)C(3,—3).
Hantn gnuHy BbicoThl h, npoBeA&HHOM 13 BepLUnHbl C.




Tema 6. NMpsaAmas Ha nnockocTu.

TpeyronbHuk ABC 3agaH csoumm BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Hantn: 1) ypaBHeHue ctopoHbl BC (B 0Tpe3kax Ha ocsx),

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

4) ypaBHeHue meguaHbl BM (¢ yrnoBbiM KO3 dhULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3 ULMEHTOM),

6) ypaBHeHue npamon L, npoxoasiuen yepes Touky C || BA,

Tema 7. KpuBbie BTOpOro nopsigka.

Ykasatb Tun KpI/IBOI;I BTOPOro nopsdnka, HanTK ee napameTpbl, caenaTtb YepTex:

(x+5)*  y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

[aHbl YeTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexpgy npsimon (AD) n nnockocTbio (ABC);

3) ypaBHeHue npsamoi (L), npoxogsawer yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbto (ABC) n nnockocTbio (ABD);

5) ypaBHeHwue nnockocTn (Q), npoxoaswen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHcTBE

[aHbl YeTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).

Hawru:

1) ypaBHeHue npsamon (AB) B KaHOHM4YeCKOn hopMme;

2) ypaBHeHue npamoin (R), npoxogsLlen Yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHe B MaTeMaTU4eCKU aHanNus.

log,(x—-1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtuyeckun aHanus. Npegensi n HenpepbIBHOCTD.

Bblumcnutb npegernbl, He NoJNb3yACb NpaBuUiiom JlonuTans:

3 X 2 2
. x°+3 . 3x“-1 . X“—=x—6 . cos3x—cos4x
1) lim ; 2) lim ;3) lim ; 4) lim—————
x—1 Vx+8 Xx—00 5x24+2x Xx—>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBegeHne B matematnyeckun aHanus. Npegensi n HenpepbIBHOCTD.

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTbL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme PyHKLUM OAHOMN NepeMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CneayoLLMX YHKLWIA:

cos x
1)y=m;2).y= 4cos® x;3).y = eVi9%;4)y = x2,/1 — x2.

14

Tema 12. NMpumeHeHne aucdepeHUnanbLHOro NCYNCIEHUS.

HawnTtu npegensl, ucnone3sys npasurno Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim—————; 2. lim ;

X>00 X+3x2+2x4’ x50 1-cos 3x’

3. lim nx 4. lim(x+1) e

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHue audcdepeHUnanbLHOro UCUNCIIEHUS.

Hait uHTepBansl MOHOTOHHOCTU M 9KCTPEMYMbl oyHKUMM ¥ = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHne auddepeHUnanbLHOro NCYUCTEHUS.
Haittn HauBornblluee 1 HauMeHbluee 3HadYeHue PyHKUMM y = x3 — 3x? —9x + 35 Ha oTpeake

[-4; 4].

CemecTtp 2

17

Tema 13. DyHKLUN ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble NnpousBoaHbIe.
0z

z=1InZ%  [okasaTb, 4yTo
Yy ’ ox

0z _
-x+5-y—0.

18

Tema 13. DyHKLUN ABYX U HECKONbKUX NepemMeHHbIX. IpoM3BoaHasa No HanpaBrEeHUIO U TPaAUEHT.

. a 1 I = 2
Haittn gradu w a—’l‘ B Touke My (1;;—1), ecnm | = OM,, u =27+xz.

19

Tema 14. dkcTpemMyM (PYHKLUN HECKOJIbKUX NepeMeHHbIX.

Haitu akcTpeMymbl QYHKUMKM  z = 2x — 2y — x2 — Y2,

20

Tema 14. dkcTpemMyM (PYHKLUN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbLuee N HauMeHbLUee 3Ha4YeHUs OyHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpanHndeHHorn ocamum 0x, Oy 1 npsimon x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIeHNe.

Bbuvicnnte nHterpan: [ (x* + e*)dx

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbIx (PyHKLUN

earctg(x)

dx;  2.f(x+ e*dx; 3. 2% dx.

Bbrmennte: 1. e e

1+x2

23

Tema 17. OnpegeneHHbIN nHTerpan. HecobcTBeHHbIe MHTerpanbl.

2
Bblumcnuts [ Inx dx

24

Tema 18. NMpunoxeHus onpeaeneHHOro UHTerpana.
BblumcnuTe nnowane urypbl, orpaHUYeHHON NMHUAMU
y=(x—-12uny=5—x2

25

Tema 20. OudcpepeHumnanbHble ypaBHEHUA NepBOro nopsigka.




Haitu o6wwuin uaterpan ypasHenust ydx + (1 + x2)dy = 0.

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOoBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=er =2

27 Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

Haiitn yactHoe pelueHune ypasHeHus (1 + x2)y” — 2xy’ = 0, yooBneTeopstoLLee HadyarbHbIM YCIIoBUAM

y|x=1 = 0; y,|x=1 =1
28 Tema 22. JlnHenHble audbepeHuanbHble ypaBHEHUS BTOPOro nopsaka.

HalnTtn yacTHoe peLleHve ypaBHEHUS, YOOBNETBOPSOLLEE YKa3aHHbIM HavYanbHbIM ycroBusam:  y” — 5y’ +

4y=0, Yly=0=5 Yl=0=8
29 Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obLyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 23. YncnoBble psagbl.

. ! 120 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 23. Yucnosble paabl.

WccnenoBaTh CXoQMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mfffzz)f .
32 Tema 24. dDyHKUMNOHaNbHbIE psiAbl

HawTtu uHtepsan v paguyc cxoguMocTu psga

i ! L S T "+
Jn(n + DY T3 T T T eyt T
n=

33 Tema 24. dyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMIO y =
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