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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 633MpyeT09| Ha KOMMNeTeHUUAX, C(*)OpMMpOBaHHbIX Ha npegbiayuiemMm ypoBHe o6pasoBaHv|;|

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OrMK-1: Cnoco6eH NPUMEeHsITbL eCTeCTBEHHOHaYYHble U O6LIeNHKEeHePHbIe 3HAHUS, MeTOoAbl MaTeMaTUUYeCKoro
aHanusa u MoaenMpoBaHUsl B NPoecCUOoHarnbHOM AeATeNbHOCTH

3HaTb: OCHOBHbIE MOHATUA, 3aKOHbI 1 anropuUTMbl BCEX N3y4aeMblX pa3gesioB MaTteMaTuku

YmeTb: NPUMEHATbL MeTodbl MaTeMaTU4eCKOro aHanm3a n MmoaenmpoBaHua K pelleHnio nNpuknagHbixX 3agady B obnactu
NPoeKTnpoBaHna 1 Npon3BoacTBa n30ennin Nerkon NPOMbILLUIIEHHOCTU

Bnapetb: HaBblkamu NPUMEHeHnAa COBpPEeMEeHHOro mMatemMaTu4eckoro WHCTpyMeHTapua AOnd CcoBepLleHCTBOBaHUA
npoLeccoB NPoeKTpoBaHUA N NPoOnU3BOACTBA ogexXAdbl, O6yBVI, KOXranaHTtepeu, akceccyapos, M3gennn N3 KOXmn n mexa

OlK-2: CnocobeH y4acTBOBaTb B NPOEKTUPOBAHUN TEXHOTOMMYECKNX NPOLIECCOB C Y4€TOM 3KOHOMUYECKUX,
3KOJIOrMYeCKUX, colmnanbHbIX U APYrnX orpaHn4YeHUn

3HaTb: TEOPETUYECKME OCHOBbI METOAO0B MaTeMaTUYECKOro aHanm3a yu MOAENMPOBaHMs, MPUMEHsIEMbIX NPU 0bpaboTke
JaHHbIX O TEXHOJIOrMYECKUX MpoLieccax M 000pyaoBaHNM NPOM3BOACTBA U3LEITUIN NTErKON MPOMbILLIIEHHOCTM

YMeTb: NpUMEHATb MEeTOAbl MaTEMaTUYECKOro aHanmsa U MOLENMPOBaHUA MPU NPOEKTMPOBAHUM TEXHOSIOTMYECKNX
NpoLEeCCOB NPOM3BOACTBA M3AENMIA NErKON MPOMBILLIIEHHOCTM C YH4ETOM S3KOHOMMWUYECKUX, IKONOTMYECKMX, CoumarnbHbIX 1
OPYrMx orpaHn4eHnn

BnapeTb: HaBblkamn NMPUMEHEHUS METOLOB MaTeMaTMYECKOro aHanmsa U MOLENMPOBaHUA B 3afdadax onTUMaribHOro

BblGOpa 0GopyaoBaHMA AJ1S MPOEKTUPYEMbIX TEXHOJIOMMYECKMX MPOLIECCOB C YYETOM 3KOHOMUYECKUX, SKOJIOrMYECKMX,
coumasibHbIX U APYrUX OrpaHHeHni

3 PE3YIIbTATbI OBYYEHUA MO ANCUUNIUHE

KoHTakTHas
paboTta

MHHoBaL, dopma
CP
dopmbl TeKyLLero
3aHATUA | KOHTpONs

HaumeHoBaHwue 1 cogepxaHune pasaernos,

TEeM 1 y4ebHbIX 3aHATUN Nexk. Mp. (vacol)

(yacbl) | (4achkl)

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NMHENHON anrebpbl
Tema 1. MaTpuubl U1 onpegenqTen.
MaTtpuubl. CponctBa maTpuu. [Oencrteus
Hag MaTpulamu. Onpepgenurenu.
CeovictBa  onpegenutenen.  CnocoObl
nogcyeTa onpegenurenen.

MNpakTnyeckne  3aHaTuA:Ldenctena  Hag

MaTpuuamu.Cnocobsbl nogcyeTa
onpeaenutenen. (Pewexne 3agad) 1 N33
Tema 2. Cucrtemsl JTINHENHBbIX ’

anrebpanyeckux ypaBHeHun.  Cuctembl
TpeX JMHENHbIX YPaBHEHWA C Tpems
Hen3BeCTHbIMU, popMynbl Kpamepa, metoq
NOSHOr0O UCKMIOYEHUS. 2 2 10 nn
MpakTnyeckme 3aHaTUNA:PelleHne cuctem
NVHENHbIX — anrebpanyecknx  ypaBHEHMWN
METOAOM  MOJIHOrO  WCKMYEeHUsa, Mo
dopmynam Kpamepa. (PeweHune 3agay)




Paspgen 2. BekTopsl

Tema 3. BekTopsbl.

Onpenenexue BeKTOopa. PaBeHcTBO
BEKTOPOB. KonnuHeapHsble "
KOMMnaHapHble BEKTOPbI. JInHelnHble
onepauun Hag BekTopamu. [1poekuuu
BEKTOpa Ha oOcuM KoopauHat. 3anuch
BeKTOpa B oopme npoekumin. basuc.
MpakTnyeckme 3aHATUA:JInHeHbIe
onepaumn Hap BekTopamu. (PeweHue
3agav)

9,75

03,3

Tema 4. TlpousBedeHUss  BEKTOPOB.
lMponsBeaeHnss BEKTOPOB, 3aJaHHbIX B
dopme npoekumi. CkanapHoe, CMeLLaHHoe
N BEKTOpHOE MpOM3BEAEHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTnyeckme 3aHaTUA: NMpumeHeHne
CKarnsipHoro, CMeLUaHHOro W BEKTOPHOro
Npov3BeEeHUN BEKTOPOB ANA  peLleHus
npuknagHblx 3agad. (PeweHne 3agay)

ra

Pasgen 3. AHanuTtudeckass reomeTpusi Ha
MNOCKOCTU

Tema 5. MeToq koOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopAMHaT Ha  MMOCKOCTW,
OCHOBHble  3agauyn.  [lpeobpasoBaHus
CMCTEM KoopAMHarT.

MpakTtuyeckne 3aHaTuA: [epexodbl B
cuctemax koopauHart.(PeweHne 3agad)

Tema 6. MNpsimasi Ha NNOCKOCTM.

OcHoBHblIE  ypaBHEHUs1 npaAMon.  Yron
mMexay NpsMbIMUN. Ycnosus
napannensHOCTM U NepneHanKynsapHOCTU
NpsiMbIX.

MpakTnyeckme  3aHaTUA:  [pumeHeHne
OCHOBHbIX  YpaBHEHMMA  npsAMon  Ans
pelwieHus 3agad. (PeweHne 3agay)

10

3,03

Tema 7. KpuBbie BTOpPOro nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHWs,  rpadvku.
CeorictBa. O6Llee ypaBHEHNE KPMBOWN BTOPOro
nopsiaka.

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nUyHbIX  KPMBBLIX  BTOPOro  MOPSsiAKa,
HaxoxaeHue nx napameTpos. (PelueHne
3agay)

Pasgen 4. AHanutnyeckas reomeTpus B
NpoCTpaHCTBE

nn

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatbl B npocTpaHcTBe. [1nockocTb B
NpOCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpOXoasLLen yepes OaHHYHo TOYKY
nepneHanKynspHo OaHHOMY BEKTOPY,
YypaBHEHUE MITOCKOCTU, MPOXOASLLEN Yepes Tpu
OaHHble TOYkK, obLlee ypaBHEHNME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTU [AONS peLleHus 3agad.
(PeweHune 3agay)

Tema 9. lNpamMasn B NpocTpaHCTBE.

Mpsimas B MpPOCTpaHCTBE  Kak  NUHUS
nepeceveHust nnockocten. KaHoHuyeckue u
napameTpuyeckue ypaBHEHUS NPSIMONA.
YpaBHEHUS NMPSAMON, NMpoXoaswen vepes aOBe
3agaHHble Touku. [lpsiMas M NnockocTb B
NpOCTpaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUA MNpPsSIMOA B MNPOCTpPaHCTBE Ans
pelieHus 3aaad. (PelleHne 3anad)

11

10

ra

3K




Pasgen 5. OuddepeHumnanbHoe ucHUcneHme
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

MoHsTe nocnepoBatenbHOCcTU. OCHOBHbIE
NoHATMA O dyHKUuKW. BeegeHwe B aHanus
dYHKUMK oOHON nepeMeHHoW. BbeckoHeyHo
Manble M OGeckoOHeYHO OGonbLune BENUYUHLI.
Mpepen dyHkuun. TlpaBuna BblYUCNIEHUA
npenernos. 3amMevatensHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX YHKLWA.

MpakTnyeckue 3aHATUSA: BblumcneHne
npegenos dyHkumn.MccnegosaHne yHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYEK paspblBa.
(PewweHue 3apay)

Tema 11. OuddepeHuymnansHoe ucyucreHme
YHKUMM OOHOW NEepeMEHHOMN.

Onpegenexue npon3BogHOW " ee
reoMeTpuYecKun CMbICTT. MpaBuna
anddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpoussogHas CIOXHOWM
yHKuMK. [Npon3BoaHbIE BbICUMX MNOPSAKOB.
Onpepenexue, npaeumno BbIYUCNEHNS.
Onpepenenve  gudpdpepeHumana un ero
reoMeTpmyeckun  cmbicn.  MHBapMaHTHOCTb
hopm nepBoro anddepeHuymnana.
OndbepeHuymnansi BbICLLIMX NopsiAKOB.
MpunoxeHne K NPUBNKEHHBIM BbIYUCTIEHNSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOOHbIX YHKLMNA. MpumeHeHne
andpepeHumana dyHKUUN K MPUBNMKEHHbIM
BbluncrieHmam. (PeweHune 3agay)

10

10

03,3,K

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCMEHMS.

OcHoBHblEe Teopembl  auddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITHIO
HeonpeaeneHHocTen. MiccnegoBanne yHKLMM
no nepeoM M  BTOPOM  NPOU3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMN  (HeOOXoaumble U OOCTaTOYHble
yCroBusl). YCroBus BbIMYKIOCTW, BOTHYTOCTMH,
TOYKM nepernda n acUMNTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaATUA: [NpuUMEHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpadukos dyHkumin. (PeweHne
3agay)

WToro B cemecTpe (Ha kypce ans 3A0)

10

nn

KoHcynbTauum n npomexyTodHas aTrectaums
(3aver)

34

34

111,75

0,25




Pasgen 6. ®yHKLMN HECKONBKMX NepeMeHHbIX

Tema 13. OyHKUMM [OBYX UM HECKOSbKMX
nepemMeHHbIX.

OcHoBHble onpeaerneHuns. MpupaleHne
YHKUMK. YacTHble NPOU3BOAHbLIE, YacCTHLIE U
NonHeIn  auddepeHuman  QyHKUMM  MHOMMUX
nepemMeHHbIX.

MpakTuyeckne 3aHATUSA: BbluncreHne YacTHbIX
NPon3BOAHbIX PYHKUMIA. [NpruMeHeHne NomnHoro
andpdepeHumnana DYHKUMI MHOMMX
nepemMeHHbIX ANs  peleHns npakTU4ecKmx
3agayv. (PewleHve sagay)

Tema 14. OJkcTpemymbl YHKUMM AOBYX U
HECKOMNbKNX NEePeEMEHHbIX.

OcHoBHble  noHATMHA.  Heobxogumble  wn
AOCTaTouHble  YCNoBusA CyLLIeCTBOBaHMSA
AKCTpEMyMa OYHKLUMM OBYX NEPEMEHHbIX.
MpakTnyeckue 3aHATUA:HaxoxaeHue
9KCTPEMYMOB (PYHKLUUIA MHOMMX NepeMeHHbIX
(PelueHuve 3agay)

Paspen 7. HeonpeneneHHbIN uHTerpan

nn

3,03

Tema 15. HeonpepeneHHbIn nHTErpan u ero
BblYUCIIEHME.

MepBoobpasHas n HeonpeaeneHHbI MHTerpan.
CeolicTBa nepBooGpasHon. CeolicTBa
HeonpeaeneHHOro MHTerpana, BbiTeKawLlmne 13
onpenenexuvs. JInHenHble ceoncTBa. Tabnuua
WHTErparnos.

MpakTuyeckue 3aHaTuA:MNpumeHeHne Tabnuupl
AN BbIMUCNEHUS MPOCTENLINX WHTErpanos.
(PelueHve 3agay)

Tema 16. OCHOBHblE KNacCbl MHTErPUPYEMBbIX
YHKLMNA.

OcCHOBHble MeTOAbl WMHTErpupoBaHUS: MeTos
3aMeHbl NEPEMEHHON, METOA MHTErpupoBaHUs
Mo  YacTaM, MeTOA  pasnoXeHus  Ha
npoctenwme. CtaHaapTHbIE 3aMEHbI.
MpakTnyeckme 3aHaTUA: [NpumeHeHne meToda
3aMeHbl MEPEMEHHOW, WHTErpMPOBaHUS Mo
4YacTaM U MeToAa pPasnoXeHns Ha NpocTenLme
ans BblYMCIIEHNS HeonpeaeneHHbIX
nHTerpano (PelwweHne 3agay)

Paspgen 8. OnpegeneHHbi nHTerpan

nn

Tema 17. OnpeaeneHHbIn WHTErparn.
HecobcTBEHHLIE MHTErparnbI.

OnpepneneHve onpeaeneHHoro nHTerpana, ero
CBOWCTBA. JlnHenHble cBOMCTBa
onpeneneHHoro uWHTerpana. WHrterpan ¢
nepemMeHHblM BepxHMM npegenom. Popmyna
HbtoToHa — JlenbHunuya. Metoabl BblMUCIEHUS
onpeneneHHoro uWHTerpana. HecobcTBeHHble
WHTErparnbl.

[NpakTnyeckme 3aHATUS: Bbluncnexvne
onpeaeneHHoro nHterpana.(PelweHnne 3agay)




Tema 18. T[lpunoxeHua onpeneneHHoro
WHTerpana.

MpunoxeHnss onpeneneHHoOro uWHTerpana K
3ajjla4yaM reomeTpuu: BblYUCNEHUE Nnowanen
NNockMx curyp, oObLEMOB Tern MNepeMeHHOro
ceyeHust. Obbem Tena BpaLleHus.
MpakTnyeckme 3aHATUA: MpumeHeHne
onpefeneHHoOro WHTerpana pgna  pelleHus
npakTuyeckux 3agad. (PeweHune 3agad)

Pasgen 9. [nddepeHumansHble ypaBHEHNS U
pagbl

ra

Tema 19. YucnoBble MHOXecCcTBa, OCHOBHblE
BuAbl. MHOXecTBO KOMMIIEKCHbIX  4ucen,
JEenCcTBUA C KOMMIEeKCHbIMU YUCaMU.

Tema 20. [OuddepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.

Onpegenexue AnddepeHumnansHoro
ypaBHeHus nepsoro nopsgaka. OnpepeneHve
peweHusi. HadvanbHble ycnosusd. OCHOBHble
BUAbI AnddepeHumnanbHbIX ypaBHEHWI:

ypaBHEeHUs! c pasgeneHHbIMn n
pasgensowmMMmncs nNepemMeHHbIMK, NIMHENHbIE,
OfHOPOAHbIE.

MpakTnyeckme 3aHATUS: PeweHne

andpdepeHumnanbHbIX  ypaBHEHU  MEepBOro
nopsaka.(PellieHvne sanav)

Tema 21. [OuddepeHumnanbHble ypaBHEHUS
BTOPOro nopsiaka.

Onpepenexne andpdpepeHumanbHOro
ypaBHeHus BToporo nopsgka. Onpegenenve
peweHus. HavanbHble ycrnoBus. Teopema
CYLLLECTBOBaHNS U €OMHCTBEHHOCTU PEeLLEHMUS.
Cny4yau, gonyckatowme NoHKeHNs nopsgka.

MpakTnyeckme 3aHATUSA: PeweHne
andppepeHumanbHbIX  YpaBHEHUA  BTOPOro
nopsiaka, OOMNyCKarLLMX MOHWXEHNe

nopsigka.(PelueHune 3agav)

Tema 22. JlvuHenHble aunddepeHumnanbHblie
ypaBHEHUS BTOPOro Nopsaka.

JInHelHble oaHOpOAHbIE W HEOOHOPOAHbIE
onddpepeHumanbHble  ypaBHEHMS  BTOPOro
nopsigka. Teopembl O CBOWCTBaX peLUEHUN.
Teopembl 006 o0OweM pelweHnn. YpaBHEHUS
BTOPOro nopsigka ¢ MOCTOSAHHbBIMU
KoahpmumeHTamun. Metoa pelueHnst MMHENHbIX
OLHOPOAHBIX N HEOQHOPOAHbIX YpPaBHEHUWN C
NOCTOSIHHBIMW KO3 ULMEHTAMMN.
MNpakTnyeckme 3aHATUA: PelleHne nUHEeNHbIX
ondgepeHUmnanbHbIX  YpaBHEHUM  BTOPOro
nopsigfka C MNOCTOSIHHbIMKU  KO3dhdMUMEHTaMMN
(PeweHune 3agay)

0,3,43,K

Tema 23. Yncnosble pagbl.

Onpenenexne 4MCrIoBOro psaga.
Heobxogumbin npu3aHak CXOOUMOCTH.
MNpaBuna penctBua ¢ psgamun. Psgbl c
NONOXUTENbHBIMM  uneHamu.  [1puaHaku
CXOOMMOCTWN.  3HaKonepeMeHHble  psabl.
Teopema JleibHuua ans
3HaKoYepeayoLLNXCA pagoB.

MpakTnyeckme 3aHaTUNA: MiccnegoBaHne Ha
CXOANMOCTb 3HAKOMOMNOXUTENbHbIX
uncnoBbIX psiaoB.[IpUMeHeHNe  TeopeMbl
JleibHuua ansi nuccrnegoBaHus
3HakouepefyLmxcs psgoBs Ha
cxonnmocTb. (PeuleHue 3anay)




Tema 24. dyHKUMOHaANbHbIE PSAabI.
CreneHHble pagbl. Onpenenenue
cTteneHHoro psiga. O6nacTb €xoouMOCTU
cTeneHHoro psaa. Teopema Abensi. Pagnyc
W NHTepBan cXoAMMOCTH.

Psaabl Teiinopa n MaknopeHa. 4 2
MpakTuyeckne  3aHATUSA: HaxoxgeHuns
paguyca W WHTepBana  CXOQMMOCTU
cTeneHHoro psga. PasnoxeHve yHKUMM B
psa Tewnnopa u MaknopeHa.(PeweHnue

ra

3agay)

Utoro B cemecTtpe (Ha kypce ana 3A0)

34 34 85

KoHcynbTaumm 1 npomexyTodHas

2,5 24,5

aTTectauus (Ok3ameH)

Bcero koHTakTHas pa6ora u CP no

138,75 221,25

AUCUUNnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTupoBaHne y‘-leGHbIM nriaHoM He npegycMoTpeHo

5. ®OHA OLEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHne nokasarenen, KPUTEPUEB U CUCTEMbI OLIEHUBAHUSA pe3yrbTaToB Oby4YeHus
5.1.1 NokasaTenu oueHMBaHusA

Koa MokasaTenu oLueHnBaHUS pe3ynbTaToB 00y4eHus HaumeroBaHme oLeHo4Horo
KoMneTeHuunun Pe3y y cpeactea
dopMynnpyeT U OOBACHAET OCHOBHbLIE MOHATUSA, 3aKOHbI, TEOPEMBI U
PMYIpy ’ ’ P Bonpocbl ang YCTHOro
anropuTMbl M3y4aeMblX pasferioB MaTeMaTUKK.
cobecenoBaHus
Pelwaet TuMnoBble 3agayn M MPUMEpPbI MO OCHOBHBIM U3yYaeMbiM
OrK-1 A P P Y Bonpockl ana TectupoBaHusi
pasgenam matemaTukn
. |[1pakTnKo-OpneHTMPOBaHHbIE
OObACHAET B3aMMOCBSA3b OCHOBHLIX MaTemMaTudeckux Mogenen u 3apnaHvu:| P P
METOAOB M UX 3HAYEHME NPU PELLEHMN NPAKTUYECKMX 3adaq
dopmynuMpyeT M MNOHMMAET OCHOBHblE TMOHATUA WM MEeToabl
aHanutmyeckon 1 anddepeHumanbHOn reomeTpun,  JIMHENHOMW
anredpbl, MaTeMaTU4ECKOrOo aHanu3a, TEeopuM BEPOSITHOCTEN MU
mMaTemaTMyeckon cTaTtucTukM, paboTaeT ¢  MaTemaTtudeckum|Bonpochl ang YCTHOrO
annapaToMm, UCMOoSib3yEMOM B CreumarnbHbIX Kypcax. cobecenoBaHus
OrlK-2 PeliaeT TvnoBble 3adaun ¢ OOBeOEHUEM pelLeHust 40 npvemremoro|(Bonpockl Ans TectupoBaHus

pesynbtata (4nicna, dopMynbl, rpaduka), B TOM 4ucrne cC
ucnonb3oBaHWeM 6a30BbIX MaTEMaTUYECKUX MAKETOB U MPOrpamm.

Bocnpon3Boaut Te OelcTBUS, KOTOpble MPOW3BOAATCS B peasibHoM
mMaTemMaTU4eckoM MCCregoBaHuy Mpy MOAENMPOBaHUM NMPOLECCOB U
MPOU3BOACTB.

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cucrema n KpuTEepUMN OL,EHNBAHUA

LLikana oueHvBaHusi

KpuTepun oLeHBaHNUs chopMUPOBAHHOCTM KOMMETEHL WA

YcTHoe cobecenosaHue

MucbMeHHas paboTa

5 (oTnmn4HO)

MonHbIN, ucdepnbiBalOWUN OTBET, SABHO
OEMOHCTPUPYIOLLMIA TIyO0KOEe MOHMMaHue
npegMeTa W  LUMPOKYKD 3pyauuMio B
oueHvBaemolnn obnactn. Kputuueckui,
OpWrMHarbHbIN NOAXo4 K maTepuarny.

4 (xopoLuo)

OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obs3aTenbHbIX
WCTOYHMKOB WHdopmauuun. [Mogxog K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOApPTHbIN.




3 (yooBneTtBoputensHo) | emMoHCTpupyeT MOHUMaHue npegmeTta B

OtBeTt BOCnpon3soaAnT B OCHOBHOM TOJIbKO

NEKUNOHHbIEe mMaTepuansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHA0BaHHOM nuTepaTypomu.

uerom, 6e3 yrny6neHua B pgeTanu.
MpUCYTCTBYIOT ~ CYLLECTBEHHbIE  OLIMOKU
unn npoGenbl B 3HAHUAX MO HEKOTOPbIM
TeMam.

2 (HeyOoBMETBOPUTESNbHO) | 3HAUMTENBHOM  YacTu  NpPUHUMNMAIbHO

HecnocobHocTb 0TBETUTL Ha Bompoc 6e3
nomoLuun 9K3amMmeHaTopa. HesHaHue

BaXKHbIX 3MeMeHTOB AVCLUMINHBI.
MHoroymcneHHble rpybble oLnbKu.

,D,eMOHCTpI/IpyeT NnoHMMaHue npeaveTa B

3ayTeHo
uenowm, 6es yrnybneHus B getanu.
HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
NnomolLLn 3K3ameHaTopa. HesHaHue
He 3auteHo 3HaUYUTENBHOM  YacTM  MPUHLMNVANbHO
Ba)KHbIX 3NIEMEeHTOB OUCLUMNIIUHBI.

MHoro4mcneHHsle rpybble oLLnBKu.

5.2 TunoBble KOHTPOrNbHbIE 3aAaHNA MU UHblE MaTepuanbl, Heo6xoAuMbIe AN OLEeHKN 3HaHUW, YMEHUN,
HaBbIKOB M (MNK) onbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 1

1 MaTpuupl 1 onpgqenmenm. Onpepenenus. CeolicTea. [lencTBus Hag maTtpuuamn. Packpbitne
onpegenuTenein BTOPOro 1 TpeTbero NopsigKoB.

2 Cuctembl NMHENHbIX ypaBHEHUA. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. TeopeMa KpoHekepa — Kanennu.
dopmyrnbl Kpamepa.

3 BekTopbl B reoMmeTpunyeckon n koopanHatHorn oopmax. OnpeaeneHue. Ceovictea. [JeNCTBMS Hag BEKTOpPaMM.
CkansipHoe, BEKTOPHOE 1 CMeLLiaHHOe NPOoM3BeAEeHNs BEKTOPOB. VX reomeTpmnyeckoe NpunoxeHus.

4 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMO B NMPOCTPaHCTBe.

5 Yron mexay npsMon 1 NAOCKOCTbIO, YCIOBUS UX NapannenbHOCTM 1 NeprneHanKynapHOCTM

6 Kpm?ue BTOPOro nopsigka (3Nnmnc, OKPY>KHOCTb, rmnepbona, napabona), nx KaHOHNYECKNE YPaBHEHMS,
CBOWCTBA, YepTexX.

7 Mpenen gyHkumn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amedaTenbHble Npeaensl.

8 lMpown3BoaHasi, ee onpegeneHne, reoMeTpUYECKUn 1 MeXaHNYECKUIA CMbICTbI, MpaBuna BblYUCIEHNS

9 MpounsBoaHble n anddepeHLmans BbiCLUUX NOPSLAKOB

10 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI

11 Mpasuna Jlonutans packpbITna HeonpegeneHHOCTEN
MpyMeHeHns NOHATMA NPOM3BOAHOM A8 UCCNeAOoBaHUSA CBOMCTB (OYHKLMK:
[0 Bo3pacTaHue u yobiBaHne yHKLnM

12 ] TOYKM AKCTpEMYMA
[J BbINYKNOCTb ee rpaduka
0 To4ku nepernba rpacpuka
[0 acumnToThl (BEPTUKASIbHbIE N HAKIMOHHbIE)

Cemectp 2

13 ®yHKUMM ABYX NEPEMEHHbIX (OnpeaeneHve, npeaern, HenpepbIBHOCTb)

14 OkcTpemym yHKLMM ABYX NEPeMEHHbIX (HEOOX0AMMOe 1 JOCTaTOYHOE YCIOBUS CYLLECTBOBaHUS
aKCTpemMyma)

15 HeonpepgeneHHbn nHTerpan (onpegeneHne, CBONCTBa, METOAbI BblYNCIIEHNS)

16 OnpegeneHHbI MHTerpan (onpeaeneHune, CBOMUCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.

17 OnpegenerHbli nHTerpan. Metoabl BblYUCTIEHUS.

18 HecobcTBeHHbIE MHTErparnbl NepBoro 1 BToporo pofos. OnpeaeneHve. CXogMMOoCTb.

19 MpunoxeHus onpefeneHHoro UHTerpana. Beluncnexnve nnowagen nnockux puryp

20 KomnnekcHble yncna. Onpegenenue. [lencTems Hag koMnnekcHeiMu ymucnamu. dopmyna Myaspa. ®opmebl
3arnMcu KOMMNIEKCHOro Y1cna.

21 OnddepeHymanbHble ypaBHEHUS NepBOro nops/ika, X OCHOBHbIE BIAbI (c pasgensowmmMncs un
pasgeneHHbIMU NepEMEHHBIMU, NUHENHBIE, ofHOpoaHble). ObLLee pelleHne 1 3agada Koluw.

22 JInHeliHble guddepeHUmansHble ypaBHEHUS BTOPOro nopsiaka ¢ MOCTOSAHHbIMK Ko3dhduumeHTamm




23 Yuncnosble pagbl. Onpegenenune. Ceonctea. Heobxoanmblin NpM3HaKk CXOAUMOCTH.

24 Mpu3Hakmn cXoaMMOCTUN 3HAKOMOSIOXKUTENbHBLIX M 3HAKONEPEMEHHbIX PsiA0B, abConMoTHast CXOAUMOCTb.

o5 ®yHKUMOHanbHbIe pAdbl. CTeneHHble pagsl. O6nacTtb cxogmmocTn. Teopema Abena. Paguyc n uHtepsan
CXOOMMOCTW.

26 Psagbl Tennopa n MaknopeHa

5.2.2 TunoBble TecTOBbIe 3aAaHust

TunoBkle TecToBble 3agaHust HaxoaaTcs B MpunoxeHun k aaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNUA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPMEHTMPOBAHHLIE 3aaaHus (3adayn, Keickbl) HaxoasaTes B MpunoxeHun k gaHHomy P

5.3 MeTtoaunyeckue maTepuanbl, onpeaensiowme npoueaypbl OLleHMBaHUA 3HaHUN, YMEeHUI, BNaaeHuin
(HaBbIKOB U (UNTN) NPAKTUYECKOro OMNbiTa AEATENbHOCTH)
5.3.1 YcnoBus gonycka oby4aroLerocs K NpoMexXyTo4yHoM atrectaumm 1 nopsiaokK NIMKBUAALUM akageMnyecKkomn

3aA40J1XKeHHOCTHU

MpoBeaeHne NPOMEXYTOYHONM aTTecTaunn pernameHTMpoBaHO NokKanbHbIM HOpMaTMBHbIM aktom CM6MYM T
«[lMonoxeHue 0 NpoBeaeHNM TEKYLLLEro KOHTPOS YCNEeBaeMOCTU U MPOMEXYTOYHOM aTTecTaLmm obyyaroLwmxca»

5.3.2 dopma npoBegeHNs MPOMEXYTOYHOW aTTecTauumn No AUCLUNIINHE

YcTHasa +

MncbmeHHas

KomMnbloTepHOE TeCcTMpoBaHUE

5.3.3 Ocob6eHHOCTH NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE

* Ha NoAroToBky oTBoAauTcs 45 — 60 MUHYT
* Ha OTBET Mo GMNeTy N gononHUTENbHbLIE Bonpockl 30 — 35 MUHYT
* ICMOMb30BaHWe BCoMoraTenbHon nuTepaTtypbl (CNPaBOYHMKOB, KOHCMEKTOB U TN.) He MPeAyCMOTPEHO

NHasa

6. YHEBHO-METOAMYECKOE U MIH®OPMALIMOHHOE OBECINEYEHUE OAUCLUMIIUHDBI
6.1 YyeOHasa nutepartypa

AsTOp

3arnasue

MN3pgaTenbcTBo

| "oa nspaHua |

Ccbinka

6.1.1 OcHoBHas y4yebHasa nuteparypa

lFocnogapvkos, A. T1.,|Bbicluas matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A.,|OudbdepeHunancHbie op.ru/71690.html
KonToH, I. A.lypaBHeHusa. Psagel.  Pagpel : .
Jlebepnes, n. A,|®Pypbe wu npeobpasoBaHne CS:KLS:;?SS&EF'
O6pyueBa, T. C.|®Pypbe. OuddepeHymnansHoe MUHE :J'IbHO-CbI L CBOI 2015
Axkoeneea, A. A, |1 nHTerpaneHoe ucduUcneHue HVIBep cuTeT «[_g bttty
locnogapukos, A. . |dyHKUMIA Heckonbknx| ¥ P P

nepemMeHHbIX. Teopusi nons
locnogapukos, A. T1.,[Beicuas matematuka. Tom 3. http://www.iprbooksh
VMBakuH, B. B.,|9nemeHTbI BbiCLLEN anrebpsbl. CankT-MeTen6vor: op.ru/71689.html
Kepenmuyk, M. A, |WHTerpanbHoe wncuyucneHuve Ha VIOHaJ'I:HIZIFl;I )
Morvnesa, JI. M., |dyHKUMIA 0gHOM NepeMeHHon MUHE :ano-Cbl L EBOI 2015
MotaneHko, A. A.,|nero npunoxeHus P PbEBO
Pomatosa, 0. C. yHuBepcuTeT «[ OpHbI»
"ocnogapvkos, A. 1.
BepesuHa, H. A. Bbicwas matemaTuka Caparos: Hayurasi kHura 2019 ggaﬁﬁ\év&v;gpa?g?ksh
locnogapvkos, A. [1.,[Beicuas matematuka. Tom 1. Carkr-MeTep6ypr: http://www.iprbooksh
Kapnoga, E. .,|TTnHenHas anrebpa. HawLyoHa b HbIi op.ru/71687.html
KapnyxuHa, O. E.,|BekTopHas anrebpa. MUHEDABHO-ChIDLEBOI 2015
Mancypoea, C. E.,|AHanuTuuyeckas reometpus P Fp N
Focrionapvkos, A. . YHMBEPCUTET « [ OPHbIN»
locnogapvkos, A. T1.,[Beicuas matematuka. Tom 2. http://www.iprbooksh
BonbiHckaa, W. A.,|Hadano MaTemMaTu4ecKkoro . op.ru/71688.html
KapnyxuHa, O. E.,|ananusa. Cli:KTv;on:sIﬁSSzEr.
Ckerniko, 0. A.,|OncddepeHumansHoe MUHE :ﬂbHO-CbI L EBOI 2015
O6pyueBa, T. C.,|ncumcneHre yHKUUN OQHOMN HVIBep cnTeT «Fg N
locnogapukos, A. . [nepemeHHon " ero| Y P P

NP UNOXEHUS




6.1.2 [lononHuTenbHasa yyebHasa nutepaTtypa

LWHapesa, I'. B. Boicwas MaTemaTtuka Cumdbeponons: http://www.iprbooksh
(nmHeliHas anrebpa) YHuBEpCUTET IKOHOMUKN 2020 0p.ru/101397.html
1 ynpaBneHust
lOroea, H. B. Bbicwas MaTtemaruka. Hosocunbupck: http://lwww.iprbooksh
AudpdepeHumansHbie Hosocubupckuin 0p.ru/99175.html
ypaBHeHus rocygapCTBEHHbIN 2020
TEXHUYECKMI
yHUBEpCUTET

6.2 NepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM
1. TpeHaxep no BbicLLEN MaTeMaTuke [AneKkTpoHHbI pecypc]. URL: http://e-math.ru

2. indopmaumoHHas cucteMa «EamHoe okHO gocTyna k o6pasoBaTtenbHbIM pecypcam» [QNeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeyveHb NULEH3NOHHOIrO N CBOGOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro obecneveHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON B6a3bl, HEOOXOQMMOW A OCYLUeCTBIIeHMs obpa3oBaTesibHOro
npouecca no AUCUUNIINHE

AyanTtopus OcHalleHue

MynbTmeauiiHoe obopynoBaHue, cnelyanmsanposaHHas mebenb, Aocka
JlekumoHHasa Y A pyA H P A
aygurtopumsi

YyebHasn aygutopums

CneumanusnpoBaHHasa meGenb, 4ocka




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHumo noarotoBkn _ 29.03.01 TexHONOrnsa n3genu Nerkor NPOMbILLIEHHOCTU

HavmeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne

n/n (DOpMyﬂMpOBKVI TECTOBbIX 3a4aHW1

1 | Tema 1. MaTpuubl u onpegenuTtenu. [lencTBus Hag MaTpuuamMmu.

6 -3 0
lNpun kakomM 3HayeHunA onpegenutens |2 A—2 0| =0
0 0 1
1)2; 2) 1, 3) 0,5; 4H0

2 | Tema 1. MaTtpuubl u onpegenutenu. [lencTtemua ¢ maTpuuamm.

Ecrm A4 = (_01 _25) mB= (é _21) To maTpuua C=A-2B umeeT BuA;

n( ) 23 8 D% ) 9(2 o)

3 | Tema 2. Cuctembl NIMHENHbIX anreépanyecknx ypaBHEeHUN.

1

3 §|_53) TO X, — Y, PaBHO

Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (

1) -7,5; 2) 05; 3)-0,5; 4 75

4 | Tema 3. Bektopbl. JIMHelHbIe onepauun Hag BeKTopamu.
InuHa BekTOpa a = 61 — 2] paBHa:

1) 2vV10; 2)2+/5; 3)8; H2V2

5 | Tema 4. BekTopbl. [pousBeaeHus BekTopoB. [IpumeHeHne npom3BeaeHUA BEKTOPOB ANA peLUeHus
NpuKnagHbIX 3agay

HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga nx ckansipHoe NpousBeAeHNE PaBHO:

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

6 | Tema 4. BekTopbl. [pousBeaeHusi BeKTopoB. [pumeHeHne nponM3BeaeHNUA BEKTOPOB AN peLueHus
nNpuKnagHbIX 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 nnockoctn. Metopn koopanHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:

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

8 Tema 6. AHanuTnyeckasn reomMmeTpus Ha NJTIOCKOCTMU. I'Ip;lma;l Ha NJTIOCKOCTH

[laHo ypaBHeHMe npsimon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoaMUNEHT 3TOM NPSIMON PaBEH:




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

9 | Tema 6. AHanuTUYeCKasi reoMeTpu1A Ha nnockocTu. Npsmas Ha NNOCKoOCTU
YpaBHeHMeM NPSMOK, NepneHanKYnApHON NPAMOn y = %x — 5, aBngeTcsa
1) y=§x+5;2)y=—2x+5;3)y= —%x—3;4)y=2x—3
10 | Tema 7. AHanuTUYeckas reoMmeTpus Ha nnockocTu. NMpsamasa Ha NNoOcKocTn
KpuBblie BTOporo nopsigka.
[aHo ypaBHeHue runepb6onsl @ - % =1.
Torpa pacctosiHne Mmexay ee hokycamu paBHo:
1)6; 2)9; 3)3; 425
11 | Tema 8. AHanuTU4YecKasa reomeTpusi B NpocTpaHcTBe. [1N10CcKoCTb B NPOCTPaHCTBE
HopmanbHbI BEKTOP NNockocTn 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. AHanuTMYeckas reomeTpus B npocTpaHcTBe. [Npsimasa B npocTpaHcTBe
HanpasnstoLwmin 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. OucbdepeHumanbHoOe ncuncrieHme pyHKLUMM ogHON nepeMeHHON. BBegeHne B MaTemaTm4yeckum
aHanus
Hantn obnactb onpegeneHuns pyHkumm y = %:
1) (1;00); 2) (—o;1) U (1;0); 3) [-L1DU(L;0); 4)(=1;1) U (1;0)
14 | Tema 10. OucbdepeHumnanbHoe ncuncrieHme pyHKLUMM ogHON nepeMeHHON. BBegeHne B MaTeMaTmM4eckum
aHanus
Lim % paBeH:
1)0,7; 2) -0,7; 3)0; 4)1
15 | Tema 10. OudcbdepeHumnanbHOe ucuncrieHme pyHKUMM ogHOW nepeMeHHOW. BBegeHne B MaTeMaTu4eckum
aHanus
0603Ha4mB 0 — 6ECKOHEYHO Many BENNYUHY, © - BECKOHEYHO GoNbLUYO BENUYNHY, C — KOHEYHYIO HEHYIIEBYHO
BENWYMHY, ONpeaenuTb, YeMy PaBHO COOTHOLLEHME: °°T+C
1) 0; 2) «; 3) C; 4) HeonpegeneHHOCTb
16 | Tema 11. AndbchbepeHumansHoe ncumcneHne PyHKUmMmn ogHon nepemeHHown. NMpounsBoaHas pyHKLUK.
MpousBoaHas PyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe*'*34) (x% 4 3)e* 3
17 | Tema 11. AncbchbepeHumnanHoe ncumcneHmne PyHKUMn ogHon nepemeHHon. [pounsBoaHas ¢pyHKUUK.

MpoussoaHaa dyHkuMKM v = In(1 — x?) B ToUKe x=2 paBHa:

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




18

Tema 11. OudrdepeHumansHoe ncumcneHme pyHKUUM ogHon nepemeHHou. NponsBoaHble
anddepeHUmanbl BbICLUMX NOPAOKOB.

n 1 .
Vo OT OYHKUMM y == paBHa:

x2

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHUManbLHOro ncUMcneHus

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

Torga Touka MUHMMYMa Ha npoMexyTke (-5;4)

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

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEepPeMeHHbIX.
_ 1
O6nacTb onpegeneHust PyHKUUN Z = Neeror

Dx2—y2292)x*+y*<93)x*+y* =94)x* —y*>9

21

Tema 13. DYHKLUN ABYX U HECKONbKUX NEePEMEHHbIX.
Hantun 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 NepeMeHHbIX.
HalTtu kpuTnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

1) (0;0); 2) (11), 3) (-1;-1) 4) (2,2

23

Tema 15. HeonpegeneHHbIN MHTErpan U ero BblYUcrieHue.
MHOxeCTBO nepBoobpasHbIX pyHKUMK f(x) = i—:i nveeT BUA;
1) x+In|x + 1|+ C; 2) x —7lIn|x+ 1| + C;

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

24

Tema 15. HeonpeneneHHbIN MHTErpan n ero BblYnucrieHme.

MHoecTBO nepeooBpasHbix dpyHKuMK f(x) = Y/x umeeT Bua:

3/ 4 33/ 2 4317 __3
1) Vx*+C, 2) Vet + ¢ 3) Vxt+C, 4) =t

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

KakoB reomeTpuyeckuii CMbICI onpegeneHHoro nHTerpana ot pyHkumm y = f(x) B nHTepeane [a,b] B oekaptosomn
cucTeme koopauHat?

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

2). Mnowaap durypsl, orpaHuyeHHomn nuHven y = f(x) B nHTepeane [a,b];




3). CpenHee 3HaveHue dyHkumu y = f(x) B uHTepsane [a,b];

4). NpoussegeHvie cpegHero 3HadeHusa yHKLMKM B MHTepBarne [a,b] Ha AnuHy nHTepsana.

26

Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (OYHKLUNA.

MHoxecTBO NepBooBpasHbIX PYHKUMKU f(x) = sin?3 x

1)§—§sin3x+C; 2)%—%sin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbIE Knacchbl UHTErpPUpPyemMbIX (PYHKLMNA.

Kakolt nHTerpan He BblpaxxaeTcsi B 3fieMEHTapPHbIX (OYHKLUAX?

1). [Z=dx; 2) [xe™*dx; 3)[e ™ dx; 4)[ cos*2xdx

x+1

28

Tema 17. OnpepeneHHbIN nHterpan. HecobcTBeHHbIe MHTerpanbl.

Kakoit 13 npuBeAeHHbIX HXKE UHTErparnoB SBNsieTcsl HeCOGCTBEHHbIM, ecni doyHKUMS f(X) - HenpepbiBHA?

1). Jofeodx 2) [° feodx  3). [f(x)dx  4). [7f(x)dx

29

Tema 17. OnpepeneHHbIn nHterpan. HecobcTtBeHHbIe MHTerpanbl.
l
UeMmy paBeH UHTerpan flm%dx?

1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. MpunoxeHusa onpeneneHHOro UHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

1. [ f@dx 2).L0(Fx) —e@)dx  3). [} f(x)dx - [ p(x)dx  4). [} f(x)dx — [} p(x)dx

31

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMJIEKCHbIX YMCen

Mogynb KOMMneKcHoro uncna z = 2 — 3i paBeH:

1W5 2)13;  3)5; 4)V13.

32

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMucen
Ecmm z, =1—1i;z, =441, 70 z, - z, paBHO:

1) 5+ 3i; 2) 5-3i; 3)3—-i; 43

33

Tema 20. OudcpepeHumanbHble ypaBHEHUS NepBOro nopsiaka.

Kakoe u3 ypaBHeHUI He siBnsieTcs auddepeHLarbHbIM YypaBHEHUEM C pasaensoLMMncsa nepeMeHHbIMU?

1) \y? + 1dx = xydy; 22 =f(x)- gO;




3) ¥y +p(x)-y=gx); 4) %=Ctgxdx

34

Tema 20. OudcdbepeHumanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wwuin nHTerpan guddepeHumansHOro ypaBHeH s y—z = xdx VMeeT BUA!

2 2 2

1 1_x +C;2 =2 +C;3 =2 +C;4 1—2+C
)= = TG =T HGY =T G~ =x

35

Tema 21. OuddepeHumanbHblie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro nopsiaka SBnsaeTcs:

d
1)yd—z —y*tgx =x;2)4y" -3y’ =5e%;  3)4y" —3y" + 2y = 5e*; 4x'y* —2xy +1=0

36

Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

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

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

37

Tema 23. YncnoBble psagbl.

Kakon 13 gaHHbIX pPAaoB ABNAeTcA cxogAawnmMca:

1)§1 2)i1 3)i ! 4)53”
- —3 =
n—1n n:ln n=1 \/ﬁ n=1

38

Tema 23. Uncrosble paabl.

[lns KaKoro us cneayrowmnx psaoB BEPHO YTBEPXKAEHME: ecrnu éi_moun =0 ps4 AOCTOBEPHO CXOAMUTCS:

DE(W—DZ—@ZV—Q -




MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuvka
HauMeHogsaHue BUCL(UI'IHLIHI:I
Nno HanpasneHuo NOAroTOBKU 29.03.01 TexHonormsa uagenun Nerkorm NpoMbILLNEHHOCTHU
HaumeHoBaHue Of1 (npodpuns): BCe npodwunu

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

Ne n/n YcnoBusl TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHni (3agad, Kencos)
1 Tema 1. MaTtpuubl n onpegenuTenu.
12 _ (-1 3
[aHbl ABe maTpuubl A = (3 1) uB= ( 1 1).
Tpebyetca Hantu C = A - B — 2A.
2 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen
1 2 1|4
3 =5 3|1}
2 7 -1I8
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWUYECKOW hopMe (B BUOE CUCTEMbI YPaBHEHUI),
2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO MUCKITIOYEHMS,
3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwumHbl nvpamuapl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B, C -
BEPLUNHbI €€ OCHOBaHUS.
CpepnctBamu BEKTOPHOM anredpbl HAUTU:
1)  BEKTOpbl C HAYanoMm B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMubl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. BekTopbl. [lponsBegeHnsi BEKTOpoB
[aHbl BepwunHbl nupamugbl 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 NUpamMuapl;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToa KOOpAUHAT Ha NNOCKOCTU
TpeyronsHuk ABC 3agaH ceovmu BeplunmHamu: A(5,7);B(8,4)C(3,—3).
Havitu gnuny BeicoThl h, npoBeaéHHoM n3 BepLumHbl 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, coenaTtb 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 NoJib3yACb NpaBUiioM 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.

Hawtu Toukn paspbiBa yHKUMK. MoCTponTb 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 audcdepeHUnanbLHOro UCYNCIIEHUS.

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].

17

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

z=1InZ%  [okasaTb, 4yTo
Ty ’ ox

0z _
x+5y—0

18

Tema 13. DyHKLMN ABYX U HECKONbKUX NepemMeHHbIX. [TpoM3BoaHaa No HanpaBneHUIo U rPagueHT.

. a 1 I = 2
Haitn 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 PYHKLNN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbLuee N HauMeHbLUee 3Ha4YeHUs OyHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpaHu4eHHon ocsimun 0x, Oy 1 npsimoit x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIeHNe.

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

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyemMbix OyHKL UM

earctg(x)

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

Bbrmennte: 1. e e

1+x2

23

Tema 17. OnpeaeneHHbIn uHTerpan. Heco6cTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

Tema 18. MpunoxeHus onpeaeneHHOro UHTerpana.
BbumcnuTe 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. OuddepeHumanbHbIe ypaBHEHUA NepBOro nopsigka.
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, Yly0=5 Yli0=8
29 Tema 22. JlnHenHble audbepeHuManbHbIe ypaBHEHUA BTOPOro nopsiaka.

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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