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1 BBEQEHUE K PABOYEN NPOrPAMME AUCLIUMNNHDI

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 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OlNK-1: Cnocob6eH NPUMEeHATb eCTeCTBEeHHOHay4Hble U OGIJ.I,eVIH)KeHeprIe 3HaHuA, MeTOAbl MaTeMaTU4yecKkoro
aHanusa n mogenupoBaHUsA, TeopeTU4eCKoro u aKcnepnmMmeHTarnbHOro nccregoBaHus B npO(*)eCCMOHa.ﬂI:HOﬁ
AeATeNIbHOCTH;
3HaTb: OCHOBHbLIE pasgenbl MaTeMaTUKy, ©a30Bble NOHATUSI U MeToAdbl, MaTeMaTU4eckme Mmoaenu I'IpOCTeIZIJJI/IX cucrtem un

npoueccoB B eCTECTBO3HAHUU U TEXHUKE

YMeTb: ncnonb3oBaTb MatemMaTtuyeckue MeToabl u MaTeMaTU4eCKyto CUMBOJTUKY ONA Bblpa)KeHUA KOJTMYECTBEHHbIX U
Ka4yeCTBEHHbIX OTHOLLIEHUN OOBHLEKTOB

BnapeTb: HaBblkaMu NpakTn4ecKoro npuMeHeHna MmatTemMmaTn4ecknx MeTogoB pelleHna NpuknagHbixX 3agad, Bbl60pa n
NCMNONb30BaHWA HEOOXOAMMbIX BbIYUCIUTENBHBIX cpeacTB U MeTogoB

OlNK-6: Cnoco6eH aHanu3MpoBaTb U pa3pabaTbiBaTb OpraHUM3aLMOHHO-TEXHUYECKNE N IKOHOMUYECKNE
npouecchbl C NPUMEeHEHNeM METOA0B CUCTEMHOrO aHanIn3a U MaTeMaTM4eCcKoro MogaenMpoBaHus;

3HaTb: MateMaTUYECKE METOAbI PeLleHUs NPUKIaaHbIX 3adauy
YMeTb: MHTEpNpPeTMpPOoBaTh NOJyYEHHbIE Pe3yrnbTaThl MPU PeLLeHN NpYKNagHbIX 3aaa4
BnageTb: HaBbikamMy NPEACTaBIEHVS pe3yNbTaToB paboThl B YA0OHON Ans BOoCnpusTUs dhopmMe

3 PE3YINIbTATbI OBYYEHUA MO ANCLUUNINHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl | Tekyiero
yachbl .
( fai';) (qggl;l) ( )| sansmui KOHTPOIS

HaunmeHoBaHuWe 1 cogepxaHve pasaernos,
TEM U y4eOHbIX 3aHATUIN

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NUHENHON anrebpbl
Tema 1. MaTpuubl 1 onpegenurTenu.
MaTtpuubl. CponctBa maTpuu. [Oencteus
Hag MaTpulamu. Onpegenvtenn.
CeovictBa  onpegenutenen.  CnocoObl
nogcyeTa onpegenurenen.

MNpakTnyeckme  3aHaTMA:Ldenctena  Hag
MaTpuuamu.Cnocobsbl noacyeta
onpeaenutenen. (Pewexne 3aga4) 03,3
Tema 2. Cucrtemsl nuHenHbix| 1 ’
anrebpanyeckux ypaBHeHun.  Cuctembl
TpeX THWHEWHbIX YpaBHEHUMW C Tpems
HensBecTHbIMU, popmyrbl Kpamepa, metoa
MOJTHOrO UCKITHOYEHMS. 2 4 8 nn
lNpakTnyeckme 3aHATUSA:PelueHne cuctem
NVHENHBbIX — anredpanyecknx ypaBHEHWUW
METOAOM  MOJIHOrO  WCKMYEeHUsa, No
dopmynam Kpamepa. (Pelwenne 3agad)
Paspen 2. BekTopbl 03




Tema 3. BekTopsbl.

Onpegenetve BeKTopa. PaBeHcTBO
BEKTOPOB. KonnuHeapHble n
KOMMnaHapHble  BekTopbl.  JIMHelHble

onepauun Hag Bektopamu. [poekunn
BEKTOpa Ha oOcuM KoopauHat. 3anuch
BekTopa B chopme npoekumin. basuc.
MNpakTnyeckme 3aHATUA JINHENHbIE
onepaumn Hap BekTopamu. (PelleHue
3apad)

7,75

Tema 4. T[lpousBefeHUss  BEKTOPOB.
lMponsBeaeHnss BEKTOPOB, 3aJaHHbIX B
dopme npoekumi. CkangapHoe, CMeLLaHHoe
N BEKTOPHOE MpoM3BeOeHNss BEKTOPOB.
OnpepeneHuve, cBonCTBA.

MpakTnyeckme 3aHaTUA: NMpumeHeHne
CKanspHOro, CMELUaHHOTO W BEKTOPHOro
Npou3BeEeHUN BEKTOPOB ANA  peLleHus
npuknagxbix 3agad. (Pewienne 3agad)

ra

Paspgen 3. AHanuTtudeckas reomeTpus Ha
MNOCKOCTU

Tema 5. MeToq kOoOpAMHAT Ha NAOCKOCTW.
Cuctembl  KoOpAMHaT Ha  MNOCKOCTH,
OCHOBHble  3agauyn.  [lpeobpasoBaHus
CUCTEM KOOPAMHAT.

MpakTtuyeckne 3aHaTuA: [epexoabl B
cucrtemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NNockocTw.

OcHOBHble  ypaBHeHUs npsMon.  Yron
mMexay NpsMbIMMN. Ycnosus
napanmnensHOCTM U NepneHanKynsapHOCTU
NpsiMbIX.

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

3,03

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

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

Pasgen 4. AHanuTnyeckas reomeTpua B
NpoCTpaHCTBE

nn

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatbl B npocTpaHcTBe. [1nockocTb B

MPOCTPaHCTBE. YpaBHeHus MIOCKOCTH,
npoxogsiiien yepes AaHHYt0 TOYKY
nepneHauKynsipHoO AaHHOMY BEKTOpY,

YypaBHEHWNE MITOCKOCTU, MPOXOASLLEN Yepes TpuU
OaHHble TOYkK, obLlee ypaBHEHHME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTU [AONS peLleHus 3agad.
(PelieHune 3agay)

3K




Tema 9. MNpsmas B NpocTpaHCTBe.

Mpsmag B MpOCTpaHCTBE  Kak  NUHUS
nepeceyeHus nnockocten. KaHoHuyeckue u
napameTpuyeckue ypaBHeHust NpsiMOMA.
YpaBHeHUs NpAMON, npoxofsilen yepes OBe
3afjaHHble Touku. [Mpsmag wM MnockocTb B
NpOCTPaHCTBE.

MpakTnyeckme 3aHATUA: MpumeHeHne
ypaBHEHUA MpPsAMOW B MPOCTPaHCTBE [Ans
pelwieHuns 3agad. (PeweHve 3agad)

Pasgen 5. [duddepeHumansHoe ucdicrneHue
PYHKUMN OOHOW NepeMeHHON

10

ra

Tema 10. BBegeHve B MaTemMaTU4ECKUR
aHanma.

MoHaTe nocnepoBaTenbHOCTN. OCHOBHbIE
NoHATMS O dyHKuun. BeegeHwe B aHanus
YHKUMM OAHON nepemeHHon. BbeckoHevHo
Manble 1M 6GeckoHe4YHO OGonblune BENUYUHBI.
Mpepen dyHkuun. [llpaBuna BblYUCNIEHUSA
npegenos. 3ameuaTenbHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX (OYHKLMA.

MpakTnyeckme 3aHATUS: BbluncneHne
npegenos dyHkuMn.MiccnegoBaHue yHKUMM
Ha HenpepbIBHOCTb, MOMCK TOYEK pas3pbiBa.
(PelwweHune 3apay)

Tema 11. OuddepeHumnanbHoe uncuyucrneHme
OYHKUMM OOHOW NEePEMEHHOMN.

Onpepenexne Npon3BogHON " ee
reomMeTpuyecKui CMbICTT. MpaBuna
andpepeHumpoBaHms. Tabnuua
NPON3BOOHbIX. MpounssoagHas CNOXXHOM
dyHKuMKn. [Mpon3BoAHbIE BbICLUMX MOPSIAKOB.
OnpegeneHue, npasumno BbIYMCIIEHNSI.
Onpepenenve  guddepeHumana un  ero
reoMeTpuyeckun  cmbicn.  MHBapMaHTHOCTb
dopm nepBeoro anddepeHumana.
OnddepeHumansi BbICLLIMX NnopsiaKoB.
MpunoxeHne K NPUBAKEHHBIM BbIYUCTTEHNSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOOHbIX YHKLMA. MpumeHeHne
anddpepeHumana dyHKUUN K MPUBIMKEHHbIM
BbluncrieHmam. (Pewenune 3agay)

03,3,K

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCIEHMS.

OcHoBHblE  Teopembl  OuddepeHUManbHOro
ucumcnenusa. T[pasuno Jlonutans u  ero
NpYMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegosaHune yHKUMN
no nepson M  BTOPOWN  MPOU3BOLHOWN:
MOHOTOHHOCTb yHKUMM, 3KCTPEMYMBI
yHKUMM  (HeobxoauMmble U [OOCTATOYHbIE
yCroBusl). YCroBus BbIMYKNOCTW, BOTHYTOCTH,
TOYKM nepernbda n acUMNTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaTUA: [NpuMeHeHne npaBun
Jlonutana AN BbMUCIIEHUST  MpegenoB
PYHKLMA. NonHoe nuccnegoBaHue "
nocTtpoeHve rpadukoB yHKUMA. (PelieHue
3agay)

Wtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum n npomexyTodHas atrectaums
(3aver)

34

51

94,75

0,25




Pasgen 6. ®yHKLMN HECKONBKMX NepeMeHHbIX

Tema 13. OyHKUMM [OBYX W HECKOSbKUX
nepemMeHHbIX.

OcHoBHble onpeaerneHuns. MpupalieHne
YHKUMK. YacTHble NPOU3BOAHbLIE, YacCTHbIE U
NonHeIn  auddepeHuman  QyHKUUM  MHOMMUX
nepemMeHHbIX.

MpakTuyeckne 3aHATUSA: BbluncreHne 4acTHbIX
NPon3BOAHbIX PYHKUMIA. MNpruMeHeHne NomnHoro
andpdepeHumnana DYHKUMI MHOIMX
nepemMeHHbIX ANs  peleHns nNpakTU4ecKnx
3apad. (PelwweHune 3apav)

Tema 14. OkcTpemMymbl YHKUMM OBYX U
HECKOMNbKNX NEePEMEHHbIX.

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

Paspgen 7. HeonpeneneHHbIn HTErpan

nn

3,03

Tema 15. HeonpepeneHHbIn nHTErpan u ero
BblYMCIIEHME.

MepBoobpasHasn n HeonpeaeneHHbI MHTerpan.
CeolicTBa nepBoobpasHon. CeolicTBa
HeonpeaeneHHOro HTerpana, BbiTekarolme u3
onpenenexuvs. JInHenHble ceoncTBa. Tabnuua
WHTEerpanos.

MpakTnyeckne 3aHsaTusA:MNpumeHeHne Tabnuubl
ONA  BbIMUCNEHUS MPOCTENLINX WHTErpanos.
(PewweHne 3agayv)

Tema 16. OCHOBHblE KMnacCbl MHTErPUPYEMbIX
YHKL MR,

OCHOBHble MeTOAbl WMHTErPUPOBaHUS: METOo[
3aMeHbl MEPEMEHHON, METOA MHTErpupoBaHUS
Mo  YacTaM, MEeTOA  pasnoXeHus  Ha
npoctenwme. CtaHaapTHbIE 3aMEHbI.
MpakTnyeckme 3aHaTUA: [NpumeHeHne meToda
3aMeHbl MEPEMEHHOW, WHTErpUMPOBaHUS Mo
4YacTaM U MeToAa pPasnoXeHNs Ha NpocTenLme
ans Bbl4MCIIEHNS HeonpeaeneHHbIX
nHTerpanos (PelwweHne 3agay)

Paspgen 8. OnpegeneHHbI nHTerpan

nn

Tema 17. OnpeaeneHHbIn WHTErparn.
HecobcTBeHHLIE MHTErparnbI.

OnpepneneHve onpeaeneHHoro nHTerpana, ero
CBOMCTBA. JInHenHble CBOMCTBA
onpeneneHHoOro uHTerpana. MWHterpan c
nepemMeHHblM BepxHMM npegenom. Popmyna
HbtoToHa — JlenbHuuya. Metoabl BblMUCIEHUS
onpeneneHHoro uHTerpana. HecobcTBeHHbIe
WHTErparnbi.

[NpakTnyeckme 3aHATUSA: Bblyncrnienune
onpeaeneHHoro nHterpana.(PelueHne 3agavy)




Tema 18. T[lpunoxeHua onpeneneHHoro
WHTerpana.

MpunoxeHnss onpeneneHHoOro uWHTerpana K
3ajjla4yaM reomeTpuu: BblYUCNEHUE Nnowanen
NnockMx curyp, obbLemMoB Ten nepemMeHHOro
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 MHOXeCTBa, OCHOBHblE
BuAbl. MHOXecTBO KOMMIIEKCHbIX  4ucen,
JEenCcTBUA C KOMMIEeKCHbIMU YUCaMU.

Tema 20. [OuddepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.

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

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

MpakTnyeckme 3aHATUS: PeweHne

anddepeHumnanbHbIX  YypaBHEHU  MEPBOro
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 nopsagka.

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

nopsigka.(PelueHune 3agav)

Tema 22. JlvuHenHble aunddepeHumnanbHblie
ypaBHEHUS BTOPOro Nopsaka.

JInHelHble oaHOpPOAHbIE W HEOAHOPOAHbIE
onddpepeHumanbHble  ypaBHEHMS  BTOPOro
nopsigka. Teopembl O CBOWCTBaX peLUEHUN.
Teopembl 006 oOwem peweHun. YpaBHEHUS
BTOPOro nopsigka ¢ MOCTOSAHHbBIMU
KoahpmumeHTamun. Metoa pelueHnst MMHENHbIX
OLHOPOAHBIX N HEOQHOPOAHbIX YpPaBHEHUWN C
NOCTOSIHHBIMW KO3 ULMEHTAMMN.
MNpakTnyeckme 3aHATUA: PelleHne nUHEeNHbIX
ondgepeHUmnanbHbIX  YpaBHEHUM  BTOPOro
nopsigka C MNOCTOSIHHbIMU  KO3dhdMLMEHTaMM
(PeweHune 3agay)

0,3,43,K




Tema 23. Yncnosble pagbl.

Onpenenexne
Heobxoaumbii

MNpaBuna pencteua ¢ psigamu.
NONOXUTENbHbIMU
3HakonepeMeHHble

CXOOUMOCTMW.
Teopema

3HaKo4YepeayLVXCa PSAOoB.
MpakTuyeckne 3aHATMA: MiccnegoBaHue Ha

CX0OMMOCTb
YMCMOBbIX
JNlenbHuua

3HaKo4YepeayLNXCS PSAOB HA CXOAUMOCTb.
(PewweHue 3apay)

psigoB.MpumeHeHne

4ymncnoBoro
NPU3HaK

paga.
CXOOQUMOCTMW.
Panbl c
MpusHakm
pSabl.
ans

4YneHamu.

JlenbHuua

3HaKOMOMNOXUTENbHBIX
Teopemsl

ana ncecnegoBaHuA

Tema 24. dyHKUMOHaNbHbIE PSAbI.

CTteneHHble

cTeneHHoro psiga. O6nacTb  CXOAMMOCTWM
cTeneHHoro psaa. Teopema Abens. Pagnyc
N MHTepBan cXoAMMOCTH.

Pagebl Terinopa n MaknopeHa. 4 6 6

MpakTnyeckme
pagnyca U

3agay)

WHTepBana
cTeneHHoro psiga. PasnoxeHne gyHkuun B
pag Tewnnopa

pagbl. Onpepnenexve

3aHATUA: HaxoxgeHus

CXOAMMOCTHU

n MaknopeHa.(PelwweHnune

Utoro B cemecTpe (Ha kypce ana 3A0)

ra

34 51 68

KoHcynbTauum n npomexyToyHas

2,5 24,5

aTTectauus (Ok3ameH)

Bcero koHTakTHas pab6ora u CP no

172,75 187,25

AUCLUUNInHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4e6HbIM NnaHOM He NpeaycMOTPEHO

5. ®OH[] OLIEHOYHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUN

5.1 OnucaHue nokasarenemn, KpPUTEPMEB U CUCTEMbI OLIeHUBaHUA pe3ysibTaToB 00y4YeHus
5.1.1 NMokasaTenu oueHnBaHUA

Kog
KOMMeTeHLUn

MokasaTenn oLeHUBaHWs pesyrbTaToB 00y4eHs

HanmeHoBaHme oLeHO4YHOro
cpencTtea

OrK-1

dopMynmpyeT 1M OOBSACHAET OCHOBHbIE MOHSITWS, 3aKOHbI, TEOPEMbI,
anropuUTMbl ¥ MeToAbl U3y4aeMbix pasaesioB MaTeMaTUKN.

PewaeT TunoBble 3agaydvM U MpUMeEpbl MO OCHOBHbIM M3y4aeMbiM
pasgenam MaTeMaTuku

ObbsACHSET B3aMMOCBSI3b OCHOBHbIX MaTeMaTW4eckux MoAenen wu
METOMO0B U UX 3HAYEHWE MPU PeLeHUM NPaKTUYECKUX 3ada4

Bonpocbl ansi
cobecenoBaHus

YCTHOTO

Bonpockl Ans TecTupoBaHusi

MpaKTVKO-OpUEHTUPOBAHHbIE
3agaHus

Orl1K-6

dopmMynupyeT ¥ MOHMMAET OCHOBHblE TMOHATMS W MeToAdbl
aHanutmyeckon n  anddepeHumanbsHOM  reomeTpun,  fIHENHOW
anrebpbl, MaTeMaTU4ecKoro aHanusa, TeopuuM BEepOATHOCTEN U
MaTemMaTMyeckon  CTaTUCTMKKW, paboTaeT €  MaTeMaTU4ecKum
annapartom

PeluaeT TunoBble 3agaynm U MOXET UHTEPNPEeTMpoBaTb MOMy4YeHHbIe
pe3ynbTaThl

UMUTUPYET Te [EeNCTBUS, KOTOpble MNPOM3BOASTCA B pearnbHOM
MaTemMaTMYyeckOM UCCrneoBaHUM MpU MOAENUPOBaHWMU MPOLIECCOB U

Bonpocbl ans
cobecenoBaHus

YCTHOTO

BOI'IpOCbI Ona TeCtMpoBaHUA

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cucrtema n KpuTepum oLeHUBaHUA

LLikana oueHvnBaHus

KpuTepun oLeHMBaHNUs chOpMUPOBAHHOCTM KOMMNETEHL WA

YcTHoe cobecenoBaHue

MncemeHHas paboTa

5 (oTnmn4HO)

MonHbIN, ucyepnbiBaOWNA OTBET, SBHO
OEMOHCTPUPYHIOLLMIA TIlyOOKOe NOHUMaHue
npegMeTa U LUUPOKYKD 3pyauuuio B
oueHuBaemou obnactu. Kputnyeckun,




OpI/IrI/IHaJ'II:HbIIZ noaxon K marepuany.

OTBeTt MOJHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obasaTenbHbIX
4 (xopoLwuo) WCTOYHMKOB  uHopmauun. [lloaxoa kK
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOApPTHbIN.

3 (yaoBneTBOpUTENBLHO)

OtBeTt BOoCnpon3BoAnUT B OCHOBHOM TOJ1bKO

NEKUNOHHbIe MaTtepwuarnsl, 6e3
caMoCTosITENbHOM paboTbl c
pekoMeHaoBaHHON nutepaTypon.

[leMoHCTpypyeT MoHMMaHWe npeameTa B
uerom, 6e3 yrnyGneHus B geTanu.
MpUCYTCTBYIOT CYLLLECTBEHHbIE OLUNGKM UIK
npoGenbl B 3HAHUAX MO HEKOTOPbLIM TEMaM.

2 (HeyaoBNETBOPUTESNbHO) | 3HAUMTENBHOW  YacTu  MpUHUMNUATbHO

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
nomoLuun 9K3amMmeHaTopa. HesHaHve

BaXKHbIX 3M1eMeHTOB AVCLMMIUHBI.
MHoro4mcneHHble rpybble oLLnBKN.

,D,eMOHCTpVIpyeT NnoHMMaHue npegmMmeTa B

3auteHo
uenowm, 6es yrnybneHus B getanu.
HecnocobHocTb OTBETUTL Ha Bompoc 6e3
MOMOLLM 3Kk3aMeHaTopa. HesHaHune
He 3auyTeHo 3HaYUTENBLHOMN 4yactu npuHUunmnanbHoO
Ba>XHbIX 3NeMeHTOoB AncunnnuHbl.

MHoro4mcneHHble rpybble oLnoKu.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UN UHbIe MaTepuanbl, Heo6xoAnMbIe Ans OLeHKU 3HaHUIN, yMeHU#,
HaBbIKOB U (MNN) oNbITa AEATENIbHOCTH
5.2.1 NepeyeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n |

DopMynNMpoBKM BONPOCOB

Cemectp 1

MpyMeHeHUs NOHATMA NPOM3BOAHOM A8 UCCNeAoBaHUSA CBOMCTB (DYHKLMK:
[0 Bo3pacTaHve u yobiBaHne yHKLUM

] TOYKM AKCTpEMYMA

0 BbINYKNOCTb ee rpaduka

0 Toukn nepervnda rpaguka

[ acumnTOThl (BEPTUKANbHBIE U HAKITOHHbIE)

Mpasuna Jlonutans packpbITna HeonpeaeneHHOCTeN

Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI

MpounsBoaHbie n anddepeHLmans BbiCLUUX MOPSAKOB

I'Ipomssop,Haﬂ, ee onpegeneHuve, FeOMeTpVI‘-IeCKI/IIZ N MEeXaHUYECKUIN CMbICIbI, npasuna Bbl4UCIEHUA

Mpepen dyHkunn. Teopembl 0 Nnpegenax. PackpbiTue HeonpeaeneHHocTen. 3amevaTtenbHble Npeaernsi.

KpvBble BTOpOro nopsigka (3nnunc, okpy>XHOCTb, runepbona, napabona), Ux KAHOHMYECKME YpaBHEHWS,
CBOWNCTBA, YepTEX.

Yron mexgy npsiMoii U NMIIOCKOCTbI0, YCIOBUS KX NapannensHOCTU U NepneHanKynspHOCTH

Ol N |[ojo|dlwWN

Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMO B MPOCTPaHCTBE.

[EEN
o

Yron mMeXxay nroCKOCTAMN. Ycnosus napannenbHOCTN 1 nepneHaukKynapHoOCTU nyocKkocTen

[ER
[

MnockocTb B NPOCTpaHCTBE. PasnuyHble Buapl ypaBHEHUA NJIOCKOCTU.

[EEN
N

Mpsimast Ha nnockocTu. Buapl ypaBHEHWU NPSIMON.

[EEN
w

BekTopbl B reomeTpuyeckon n koopanHatHon oopmax. Onpegenenune. Ceorctea. [lencTBMs Hag BEKTOpaMW.
CkansipHoe, BEKTOPHOE U CMeLLiaHHOe NMPOU3BEAEHUS BEKTOPOB. VX reomeTpuyeckoe nNpunoXxeHus.

14

Cuctembl NMMHENHbIX ypaBHeHUn. COBMECTHbIE U HECOBMECTHbIE cucTemMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

15

Matpuupl n onpegenutenn. Onpegenexua. Ceownctea. [lenctsna Hag matpuuamn. Packpbitne
onpeaenuTenei BTOPOro 1 TpeTbEero NopsiikoB.

Cemectp 2

16

Pagpl Tennopa n MaknopeHa

17

dyHKuMOHanbHble pagpl. CTeneHHble pagbl. Obnactb cxogmmoctn. Teopema Abensi. Paguyc n nHtepsan
CXOOMMOCTMU.




18 |-|pI/I3HaKI/I CXOAMMOCTU 3HAKONOJIOXKNTENbHbIX N 3HAaKonepemMeHHbIX pAaaos, abconTHasa cxogMMOoCTb.

19 Yuncnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmbliii Npu3Hak CXOAUMOCTW.

20 JInHeliHble guddepeHUmanbHble ypaBHEHUS BTOPOro Nopsiika ¢ MOCTOAHHbIMU KoadhduumeHTamm

ﬂ,l/l(*)(*)epeHLl,Vlaﬂbele YpaBHEHUA NepBOro nopAanka, X OCHOBHbIE BUAbI (C pasgendarwmnMmmnca n

21 .
pasfeneHHbIMU NepeMeHHbIMU, NIMHENHbIe, oaHopoaHble). Ob6Lee peleHve 1 3agada Koww.

KomnnekcHble yncna. Onpegenexve. [leictBna Hag KOMMNAEKCHbIMU Yucnamun. dopmyna Myaspa. dopmbl
3anncm KOMMIEeKCHOro Yymecna.

22

23 MpunoxeHus onpegerneHHoOro uHTerpana. Belumcnenve nnowanemn nnocknx douryp

24  |HecoGcTBeHHbIE MHTerparnsl NepBoro 1 BToporo poaos. OnpeaeneHne. CXoaAMMOCTb.

25 OnpepenerHbli MHTerpan. Metoabl BblMUCTIEHUS.

26 OnpegeneHHbIn MHTerpan (onpeaeneHune, CBOMUCTBa, Teopema o cpegHeMm). dopmyna HetoToHa — JlenbHuua.

27 HeonpeaeneHHblil MHTerpan (onpegeneHvue, CBOMCTBa, METOAbI BbIMUCIIEHNS)

SKCTpeMyM (*)yHKLI,I/II/I OBYX NepeMeHHbIX (HeOGXO,D,I/IMOG M 0oCTaTo4YHOE yClioBUA CyLLL,eCTBOBaHUA

28 3KCTpEMyMa)

29 CDyHKLI,I/II/I AOBYX NepeMeHHbIX (onpeneneHme, npeaen, Hel'lpeprBHOCTb)

5.2.2 TunoBble TecTOBbIe 3afaHusi

TunoBble TecToBble 3agaHNs HaxoaaTca B [NpunoxeHun Kk gaHHomy P
5.2.3 TunoBble NPaAKTUKO-OPUEHTUPOBaHHbIE 3a4aHNUA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3aAaHns (3afayn, Keicbl) HaxoasaTes B MpunoxeHuun k aaHHomy P

5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl OLleHUBAHUA 3HaHUN, YMEeHUI, BNaaeHnin
(HaBbIKOB U (UNTN) NPAKTUYECKOro ONbiTa AEATENbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLlerocs K NpoMexXyTo4yHOW atrectaumm u nopsaok NMIMKBUAaLMN akageMmnyeckomn
3a[0KEHHOCTH

MpoBeaeHne NPOMEXYTOYHONM aTTecTaunn pernameHTMpoBaHO foKarbHbIM HOpMaTMBHbIM aktom CM6rYMTaA
«[lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSS YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaLmm oby4aroLwmxcsa»

5.3.2 ®opma npoBeaeHNA NPOMEXYTOYHOWN aTTecTauum nNo AMCUUNInHe

YcTHasda X MucemeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTH NpoBeAeHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE

* Ha NoaroToBky oTBoAMTCA 45 — 60 MUHYT
* Ha OTBET MO BMNEeTY N JONONHUTENbHbLIE BONpockl 30 — 35 MUHYT
* ICMONb30BaHWe BCoMOoraTenbHOM nuTepaTtypbl (CNPaBOYHMKOB, KOHCMEKTOB U TN.) HE MPeAyCMOTPEHO

6. YYEBHO-METOANYECKOE U UHPOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyeOHasa nutepartypa

AsToOp | 3arnaBsve | MN3pgaTenbcTBo Mo n3paHuna | Ccbinka
6.1.1 OcHOoBHas y4yebHasa nuTepartypa
locnogapvkos, A. T1.,[Bbiclwas matemaTtuka. Tom 4. http://www.iprbooksh
3auenuH, M. A, |OuddepeHunansHbie op.ru/71690.html
KonToH, . A.lypaBHeHus. Psagbl.  Psagpl Cankr-Meten6vor:
JleGepes, n. A,|Pypbe wn npeobpasoBaHue Ha VIOHaJ'II:F‘)HIz/IEI '
O6pyyeBa, T. C.|Pypbe. AuddepeHymnansHoe 1 . 2015
MUHeparnbHO-CbIpbEBOW
AxkoeneBa, A. A, | vHTerpasnbHOe ucyMcneHve .
9 YHMBEPCUTET « [ OPHbIN»
locnogapvkos, A. . [dyHKUMIA HECKOSbKNX
nepemMeHHbIX. Teopus nons
BepesuHa, H. A. Bbicwas matemaTtuka . http://www.iprbooksh
CapartoB: Hay4yHas kHura 2019 0p.ru/80978. html
locnogapukos, A. T1.,[Bbiclwas matemaTtuka. Tom 1. CankT-MeTen6vor: http://www.iprbooksh
Kapnoea, E. A.,|JluHenHasn anrebpa. H poypI- op.ru/71687.html
aumoHanbHhbIN
KapnyxuHa, O. E.,|BekTtopHas anrebpa. . 2015
MUHeparnbHO-CbIpbEBOW
Mancypoea, C. E.,|AHanutnyeckas reometpusi °
yHUBEPCUTET «[ OpHbIN»
"ocnogapvkos, A. 1.




locnogapukos, A. T.,|Bbicluag matemaTuka. Tom 2. http://www.iprbooksh
BonbiHckass, W. A.[Hayano maremaTtuyeckoro Carkr-MeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|aHanu3a. HaLI,VIOHaﬂlezllﬂ ’
Ckenko, 0. A.,|OuddepeHumansHoe MVUHEPA b HO-ChIPbEBOI 2015
ObpyyeBa, T. C.,|ucuucneHue dyHKLUN ogHOWM z
ocnogapukos, A. . |nepemeHHown " ero| YHvBEpCUTET «[opHein
NPUIOXeHUs
locnogapukos, A. T.,|Bbeicluas matematuka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHThl BbICLLEN Carkr-MeTepbypr: op.ru/71689.html
Kepenuyk, M. A.,|anrebpsbl. WHTerpaneHoe HaLI,MOHaﬂbHIZIﬁ )
Morunesa, JI. M. ,|ucumcneHne yHKLMN OOHOM MUHEPA T HO-ChIPbEBOI 2015
MNotaneHko, A. A.,[nepemeHHON 7 ero °
PomaHoBa, 0. C.,|npunoxeHus yHMBEPCUTET <[ OpHbIN»
"ocnogapwkos, A. 1.
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
HOrosa, H. B. Bbliclias MaTemarmka. ) http://www.iprbooksh
OudbdepeHumanbHble HOBOCM6MpCK', 0p.ru/99175.html
ypaBHeHus HOBOCVI6MpCKMMV 2020
rocy4apCTBEHHbIN
TEXHUYECKNI YHUBEPCUTET
LWHapesa, I". B. Boicwias mMaTemaTtuka Cuvmdbeponons: http://www.iprbooksh
(nvHeliHas anrebpa) YHUBEPCUTET IKOHOMUKN U 2020 0p.ru/101397.html
ynpasneHus
BepeTeHHukos, B. H. [Bbicwias maremaTtuka. CaHkT-MNeTepbypr: http://www.iprbooksh
MaTtemaTtnyeckuin aHanus Poccunckuin op.ru/17901.html
dYHKUMIA OAHOW NepeMeHHoN rocyapCTBEHHbIN 2013
rMopoOMeTeOpPOSIOrM4eckn i
YHVBEPCUTET

6.2 NMepe4veHb NpodeccuoHanbHbIXx 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbicLLEN MaTeMaTuke [AneKkTpoHHbIN pecypc]. URL: http://e-math.ru
2. NHdopmaumoHHas cuctema «EgnHoe okHo JocTyna k obpasoBaTtenibHbIM pecypcamy» [QNeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeyveHb NULEH3UOHHOro U CBOGOAHO pacnNpPoOCTPaHAEMOro NporpaMmMmHOro oéecneveHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON 6a3bl, HEOGXOAMMOW AN OCyLUeCTBIIeHUs ob6pa3oBaTesibHOro
npouecca no AUCUUNINHE

AyanTtopus OcHalleHue

MynbTmMeguiiHoe obopyaoBaHue, cneluanm3vpoBaHHas mebernb, Aocka
JlekumoHHasa y A pyA H P A
aygutopusi

CneuuanuavupoBaHHas mebernb, focka
YyebHas aygutopums




MpunoxeHue 1

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNNANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotosku _09.03.03 MNpurknagHaa MHopmaTmka
HavmeHoBaHue Ol (npoduns): Bce npocumnu

5.2.2 TunoBble TecTOBbIe 3aaHusi

Ne n/n PopMynNNPOBKM TECTOBLIX 3a4aHNN
1 Tema 1. MaTpuubl un onpegenutenu. [lencTBUA Hag MaTpuuamu.
6 -3 0
Mpwn kakom 3HaveHunA onpegenutens (2 A—2 0[=0
0 0 1
1) 2; 2) 1, 3)0,5; 40
2 Tema 1. MaTpuubl u onpegenutenu. lencTBusA ¢ maTpuuamm.
_ (-1 2 _(1 -1 A )
Ecrm A = ( 0 _5) nB= (3 ) ) To maTpuua C=A-2B numeet Bua;
-3 4\, 3 -4, -3 4. -3 4
DT o) 2(C o) (e ) 95 o)
3 Tema 2. CucteMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
. . . (1 2|-3
Ecrm  (xy;y,) - pelueHre 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.
InuHa BekTOpa a = 61 — 2] paBHa:
1) 2v10; 2)2+/5; 3)8; H2V2
5 Tema 4. Bektopel. [ponsBeaeHns BektopoB. [pumMeHeHne nponsBeaeHUsA BEKTOPOB A 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. Bektopebl. [ponsBeneHns BektopoB. [pumMeHeHne npon3BeaeHUs BEKTOPOB A pelueHus
npuKNagHbIX 3agay
Mpu kKakoM 3Ha4YeHUM m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHAVKynspHbI?
1)4; 2) -4, 3) 0,4; 4H)0
7 Tema 5. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. Meton koopauHar
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:
1) (3;-1); 2) (5-5);  3)(3:1); 4) (3;-5)
8 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTU
[laHo ypaBHeHMe npsimoin Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoamUNEHT 3TOM NPSIMON paBEeH:
1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3




9 Tema 6. AHanuTU4Yeckasi reomeTpusi Ha nnockocTu. NMpsimas Ha NnockocTu
YpaBHeHMeM NpsMoK, NepneHanKynsapHON NPAMOn y = %x — 5, aBngeTcsa
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 Tema 7. AHanuTu4yeckasa reomeTpms Ha nnockoctu. lNpsimasa Ha nnockocTn
KpuBble BTOpOro nopsgka.
[aHo ypaBHeHue runepb6onsl @ - @ =1.
Torga paccTosiHue mexay ee )oKycamu paBHO:
1)6; 2)9; 3)3; 4)2V5
11 Tema 8. AHanuTu4Yeckasa reomeTpus B npocTpaHcTBe. [NockocTb B NpocTpaHCcTBe
HopmanbHbI BEKTOP NNOcKoCcTh 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 (pyHKLuum ogHon nepemeHHon. BBegeHue B
MaTemMaTM4yecKMn aHanus
Hantn obnactb onpeaeneHuns pyHkumm y = %:
1) (Lw);  2) (—oo51) U (1;00); 3) [FLDU(L0); 4)(-1L1) U (1)
14 Tema 10. OuddepeHumanbHoe ncumcreHme (pyHKLuum ogHon nepemeHHon. BBegeHue B
MaTeMaTU4YecKuUn aHanus
Lim % paBeH:
1) 0,7; 2) -0,7; 3)0; 4)1
15 Tema 10. OudhcpepeHumansHoe ncuncneHme yHkLUM ogHoOM nepeMeHHon. BBeaeHue B
MaTeMaTU4YecKuMn aHanus
0603Ha4mB 0 — 6ECKOHEYHO Many BENNYUHY, © - GECKOHEYHO BOoNbLUYO BENUYNHY, C — KOHEYHYIO
HEHyYNeBYIO BENUYMHY, onpeaenuTb, YeMy paBHO COOTHOLLIEHME: °°T+C
1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb
16 Tema 11. OudpcpepeHumanbHoe ncumncrneHne pyHKLUM ogHon nepemeHHon. NpousBoagHasa hbyHKUUN.
MponsBoaHas pyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe***34) (x% 4 3)e* 3
17 Tema 11. OuddepeHumansHoe ncuncneHme yHKUUnM ogHon nepemeHHon. [MpousBoaHas pyHKUMN.

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 anddepeHUManbLHOro 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. DYHKLUN ABYX U HECKONbKUX NepeMeHHbIX.

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 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+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 niterpana 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 MHTepBarne [a,b] Ha onuHy nHTepsana.

26 Tema 16. OCHOBHbIe Knacchl MHTErpupyembiX (OYHKLNNA.
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 Knaccbl UHTErpUpyemMbIX (PyHKLMNA.
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.
UeMy paBeH UHTerpan flml"Txdx?
1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. MpunoxeHusa onpeneneHHOro UHTerpana.
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.

Kakon 13 gaHHbIX pSaoB ABMSETCS CXOOALNMCA:

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 MatemaTtuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHwno nogrotoskn _09.03.03 MNpuknagHasa nHgopmaTmka
HavmeHoBaHue Ol (npoduns): Bce npocmnu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3agaym, Kenchbl)

Ne n/n YcnoBusl TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHni (3agad, Kencos)
1 Tema 1. MaTpuubl n onpegenuTenu.
102 _ (-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 KaHOHMYECKOW 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 HAYanoM B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMubl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. Bektopsl. [pon3BeaeHns 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.
CpepnctBaMmu BEKTOPHOM anredpbl HAUTU:
1)  ckanspHoe npou3BeaeHue Bektopos BC u  BQ;
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowagb OCHOBaHWS NUpamMuapl;
5)  00BLEM nupamuapl.
5 Tema 5. MeToa KOOpAUHAT Ha NNOCKOCTU
TpeyronsHuk ABC 3agaH ceovmu BeplumHamu: A(5,7);B(8,4)C(3,—3).
Hawitu gnuny BeicoThl h, npoBeaéHHon n3 BepLumHbl C.
6 Tema 6. NMpsamas Ha nnockocTw.




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

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC un BA,

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

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

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

Tema 7. KpuBbie BTOpPOro nopsigka.

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

@+5)? _ y?
16 9

=1.

Tema 8. lNnockocTb B NpoCcTpaHCTBE

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

Hantu:

1) ypaBHeHue nnockoctun (ABC);

2) yron f mexay npamon (AD) u nnockocTbio (ABC);

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

5) ypaBHeHue nnockoctu (Q), npoxogsien yepes(-) C || nnockoctn (ABD).

Tema 9. lMpsimas B npocTpaHCcTBE

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

Hawru:

1) ypaBHeHwue npsimoi (AB) B KAHOHWYECKON hOpPME;

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. BBegeHne B MaTeMaTU4eCKU aHanNus.

log(x—1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtnyeckun 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 X—00 5x24+2x X>—2X2+7x+10 x—0  Xxsin3x

12

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

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTL 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 UCYNCIEHUS.

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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