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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:
OvicumnnuHa 6asupyeTcsl Ha KOMMNEeTEHLMSIX, CDOPMMPOBAaHHbIX Ha NpeablayLiemM YpoBHe 06pa3oBaHus

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OMNK-1: Cnoco6GeH NpUMeHsITb eCTeCTBEHHOHayYHble U OOLIeMHXeHepHble 3HaHUs, MeToAbl MaTeMaTU4ecKoro
aHanusa u MogenupoBaHUsi, TEOPETUYECKOro U IKCNepUMeHTaNbHOro uccrneaoBaHuA B NnpodeccuoHanbHom
[eATeNnbHOCTH;
3HaTb: OCHOBHbIE pa3aernbl MaTeMaTuky, 6a30Bble NMOHATUS U MeToAbl, MaTeMaTUYeCckmue Moaenu NpoCTENLLNX CUCTEM U

NPOLIECCOB B ECTECTBO3HAHUM U TEXHUKE
YMeTb: Ucnonb3oBaTb MaTtemMaTudeckue MeToabl U MaTeMaTUYECKYD CUMBOSIMKY OISt BbIPXKEHUSI KONMYECTBEHHbIX U
Ka4eCTBEHHbIX OTHOLLEHU 0O HLEKTOB

BnapeTb: HaBblkaMu NpakTn4ecKoro npuMeHeHna MmatTemMmaTn4ecknx MeTogoB pelleHna NpuknagHbixX 3agad, Bbl60pa n
MCNOoJ1b30BaHNA HeOGXO,EI,VIMbIX BblYUCITIUTENIbHLIX CPpeaCcTB U MeTO40B

OlNK-6: Cnoco6eH aHann3MpoBaTb U pa3pabaTtbiBaTb OpraHM3aLMOHHO-TEXHUYECKNE N IKOHOMUYECKNEe
npouecchbl C NPUMEeHEHneM METOA0B CUCTEMHOrO aHaNIn3a U MaTeMaTM4eCcKoro MogenMpoBaHus;

3HaTb: MateMaTUYECKNE METOAbI PeLleHUs NPUKaaHbIX 3adauy
YMeTb: MHTEpNpeTMpPOoBaTh NOJNyYeHHbIE Pe3ynbTaThl MPU PeLLeHN NPYKNagHbIX 3aaa4

BnageTb: HaBbikamMy NPEACTaBIEHVS pe3yNbTaToB paboThl B YA0OHON Ans BOCNpusTUsS dhopmMe




3 PE3YNIbTATbI OBYYEHUA MO AUCLUUNITUHE

HaumeHoBaHWe 1 cogepkaHne pas3aenos,
TEeM U y4ebHbIX 3aHATUIA

Cemectp
(kypc gnst 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoBaL.

dopmbl
3aHATUN

dopma
TekyLero
KOHTpOnNS

Pasgen 1. OcHoOBbI NHeWHoW anrebpsl

Tema 1. Matpuubl ©n onpegenutenu.
Matpuubl. CsonctBa Matpud. [enctsus
Hag MaTpulamu. Onpegenutenn.
Ceonctea  onpegenuteneir.  CnocoObl
nogcyeTa onpegenurenen.

MpakTnyeckme  3aHaTUa:dencteua  Hag
maTpuuammn.Cnocobbl nogcyeTta
onpeaenutenen. (Pewexne 3agay)

Tema 2. Cucremsl TNUHENHbIX
anrebpanyecknx ypaBHeHWA.  Cuctembl
Tpex INWHENHbIX YpaBHEHWA C Tpems
Hen3BeCTHbIMK, hopMynbl Kpamepa, metoa
MOMHOIO NCKITHOYEHUS.

MpakTnyeckne 3aHaTuNA:PeweHne cuctem
NVHenHbIX  anrebpanyecknx ypaBHEHWUN
METOAOM  MOJSIHOTO  UCKMOYEHWUs,  no
dopmynam Kpamepa. (PewweHue 3agay)

nn

03,3

Paspgen 2. BekTopsl

Tema 3. BekTopbl.

Onpepenexue BeKTOopa. PaBeHcTBO
BEKTOPOB. KonnuHeapHble n
KOMMaHapHble BEKTOPbI. JInHenHble
onepaumMu Hag BekTtopamu. [poekuun
BEKTOpa Ha oOcCuM koopauHaT. 3anucb
BEKTOpa B hopme npoekumin. basuc.
MpakTnueckme 3aHATUSA:JInHeHbIe
onepauun Hag Bektopamu. (PelweHune
3agay)

7,75

Tema 4. [lpou3BedeHnss  BEKTOPOB.
Mpon3BeaeHMs BEKTOPOB, 3afdaHHbIX B
dopme npoekumin. CkanapHoe, CMeLLaHHoe
N BEKTOPHOE MNPOMU3BEAEHUSI BEKTOPOB.
Onpepnenexne, ceoncTea.

MpakTnyeckme 3aHaTUA: NMpumeHeHne
CKansipHOro, CMELUaHHOr0 W BEKTOPHOro
NPoOu3BEAEHNA BEKTOPOB [AMA  peLleHns
npvknagHeix 3agad. (PeweHue 3agay)

ra

a3

Paspgen 3. AHanuTtudeckass reoMeTpusi Ha
MII0CKOCTU

Tema 5. MeToq koopanHaAT Ha NIOCKOCTH.
Cuctembl  koOpAMHAT Ha  MIOCKOCTW,
OCHOBHble  3agauyn.  [lpeobpasoBaHus
CMCTEM KOOpAMHaT.

MNpakTnyeckme 3aHaTUA: [lepexodbl B
cuctemax koopaunHar.(PeweHne 3agaq)

Tema 6. NpamMasn Ha NIOCKOCTMW.

OcCHOBHbIE  ypaBHEHMS nNpsaMoOW.  Yron
mMexagy NpsAMbIMUA. Ycnosus
napanmnenbHOCTU U NepneHanKynsapHOCTU
NpsiMbIX.

MpakTtuyeckne  3aHATMA:  [lpumeHeHne
OCHOBHbIX  YpaBHeHUMM npaAMon  Ans
pelwenus 3agad. (PelweHne 3agay)

3,03




Tema 7. KpuBble BTOPOro nopsiaka.
OkpyxHOCTb, annunc, rmnepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHUs,  rpaduKu.
Ceonctea. ObLee ypaBHEHNE KPMBOW BTOPOrO
nopsiaka.

MpakTuyeckne 3aHATUS: MocTtpoeHune
PasnNUYHbIX  KPMBBLIX  BTOPOro  MOpsiakKa,
HaxoxaeHue nx napameTpos. (PelleHne
3agad)

Pasgen 4. AHanutuyeckass reomeTpus B
npocTpaHcTBe

Tema 8. [nockocTb B MPOCTPaHCTBE.
KoopauHatel B npocTpaHcTBe. [nockocTb B

NpocTpaHcTBe. YpaBHeHus NMOCKOCTH,
npoxoasLlen Yyepes AaHHYt0 TOYUKY
nepneHanKynsapHo AaHHOMY BEKTOpY,

ypaBHEHWE NNOCKOCTN, MPOXOAALLEN Yepes TpU
OaHHble ToYKK, obLlee ypaBHEHME.
MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHU MMOCKOCTU AN pelleHus 3apaud.
(PeweHne 3agay)

Tema 9. lNpsimMasa B NnpocTpaHCTBe.

MpaAmMaa B  nNpoCTpaHCTBE  Kak  NWHUA
nepeceyvyeHns nnockocten. KaHoHunyeckue u
napameTpuyeckue ypaBHeHUs NpsiMOMN.
YpaBHeHUs1 NpsIMOW, MPOXOAsLEn 4vepes OBe
3agaHHble TodkM. [psAmMas wm nnockocTb B
npocTpaHCcTBe.

MpakTnyeckue 3aHATUA: MpumeHeHne
ypaBHEHU nNpsMOW B MNPOCTpaHCTBE Ans
pelienus 3agay. (Pewenve 3agay)

Paspgen 5. OuddepeHunanbHoe ncumcrneHmne
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHne B MaTeMaTUYecKun
aHanms.

MNonaTtne nocnepoBatenbHOCTU. OCHOBHbIE
NoHsATMS O dyHKuun. BeegeHne B aHanus
YHKUMN OOHON nepeMeHHon. BbeckoHeuHo
Manble U 0GeckoHe4yHO OonbluMe BEeNNYMHbI.
Mpepen dyHkuun. TllpaBuna BblYUCTIEHUS

npenenos. 3amevarenbHble npegenbi.
HenpepbiBHOCTL YHKL MW, CeolicTBa
HenpepbIBHbIX YHKLMNA.

MpakTnyeckue 3aHATUSA: Bbluncnenve

npegenos yHKumn.NcenegosaHme  pyHKUMM
Ha HEenpepbIBHOCTb, MOWUCK TOYEK pa3pbiBa.
(Pelenvne 3anay)

Tema 11. OuddepeHumnanbHoe uncuyUcrieHne
dYHKLNN O4HOMN NEepeEMEHHON.

Onpepnenexne Npon3BogHON " ee
reoMeTpuyeckmin CMBbIC/1. MNpaBuna
avddepeHumpoBaHms. Tabnuua
NPoOu3BOAHbIX. lMNponssogHas CITO>KHOM
dyHKUMKU. [Tpou3BoaHbIE BbICLLIMX MOPSAKOB.
OnpepneneHue, npaBuIo BblYMCINEHUS.

Onpepenenve  gudpdpepeHumana U ero
reoMeTpuyeckmin cmbici.  HBapuaHTHOCTb
dopm nepBoro andgepeHumana.
OudbdepeHumansl BbICLUMX NopsiaKoB.
MpunoxeHue K NpUBMKEHHBIM BbIYUCTTEHUSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPon3BOaHbIX PYHKLMA. MNpumeHeHne
andbdepeHumnana dyHKUMM K NpUBAmKeHHbIM
BbluMcrneHusamM. (PelweHne 3agay)

8 nn
9
3,K
10 ra
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Tema 12. lNpumeHeHue anddepeHLnansHOro
ncumncrieHmns.

OcHoBHble Teopembl AuddepeHLmansHOro
ucumcnenusa. [pasuno Jlonutana wu  ero
npuMeHeHve K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegosaHune yHKLMN
no nepsoM M  BTOPOM  NPOU3BOLHOWN:
MOHOTOHHOCTb DYHKLUMK, 3KCTPEMYMBI
dyHKUMM  (HeobxoouMMble U [OOCTaTOYHblE
ycrnosusl). YCnoBusi BbINYKIOCTH, BOMHYTOCTMU,
TOYKM nepermba 1 acMMNTOTbI NIIOCKOW KPUBOWA.
MpakTnyeckme 3aHATUS: NMpuMeHeHne npasun
Jlonvtana  gna  BblMUCNEHUA  Npenernos
DYHKUMNA. MonHoe nccnegosaHne "
noctpoeHve rpadukoB QyHKUMA. (PelleHune
3apad)

nn

Wtoro B cemecTtpe (Ha kypce ana 3A0)

94,75

KoHcynbTauum n npomexyToyHas atTectaums
(3auer)

Pasgen 6. ®yHKLMN HECKONBKMX NEpPeMEHHbIX

Tema 13. O®yHKUMM [OBYX M HECKOMbKUX
nepemMeHHbIX.

OcHoBHble onpegeneHus. MpupaweHne
YyHKUMK. YacTHble NPou3BOAHbIE, YacCTHbIE U
nonHeln  gudpdepeHuman  yHKLUN  MHOTUX
nepemMeHHbIX.

MpakTnyeckne 3aHATUA: BbluncneHme 4acTHbIX
Npon3BoAHbIX PYHKUMIA. [TpMeHeHne NonHoro
anddpepeHymana YHKLMA MHOIMX
nepemMeHHbIX Afs pPeleHns nNpakTU4ecKnx
3agay. (PelieHune 3agay)

Tema 14. OBOKCTpeMyMbl QYHKUMM OBYX W
HECKOMbKMX NepeMEHHbIX.

OcHoBHble NMOHATUA. Heobxoaumble "
OOCTaTOYHbIE  YCINOBUS CYLLLeCTBOBaHMS
3KCTpeMyMa PyHKLMMN OABYX NEPEMEHHbIX.
MpakTnyeckme 3aHaTMSA:HaxoxaeHne
3KCTPEMYMOB (PYHKLMIN MHOMMX MEPEMEHHbIX
(PeweHwne 3agay)

nn

3,03

Paspgen 7. HeonpeneneHHbINn nHTerpan

Tema 15. HeonpepeneHHbIn uHTErpan v ero
BblYMCEHME.

MepBoobpasHas n HeonpeaeneHHbI MHTerparn.
CeolicTBa nepBooGpasHon. CeolicTBa
HeonpeaeneHHOro MHTerpana, BbiTekaroLme u3
onpeneneHus. JInHenHble ceoncTBa. Tabnuua
WHTErparos.

MpakTnyeckme 3aHsaTUNA:[pMmeHeHne Tabnuubl
AN BbIMUCIEHMS MPOCTENLLNX WHTErpanos.
(PelieHve 3agay)

Tema 16. OCHOBHbIE KITAcCbl MHTErPUPYEMbIX
PYHKLMA.

OCHOBHbIE METOAbI WMHTErPUPOBaHWS: MeTon
3aMeHbl MEPEMEHHOWN, METOA WHTErPMPOBAHNS
no  4yactaM, METO4  pPasfoXeHus  Ha
npoctenwme. CTaHaapTHbIE 3aMEHbI.
MpakTuyeckune 3aHsaTUA: NpumeHeHne meTtoaa
3aMeHbl MEPEMEHHON, WHTErpUpPOBaHUS MO
YacTsaM M MeTo4a PasfnoXeHUs Ha npocTenne
ans BbIYMCIEHUS HeonpeaeneHHbIX
nHTerpanos (PelwieHne 3agay)

nn




Pazgen 8. OnpepfeneHHbin nHTerpan

Tema 17. OnpeneneHHbIn WHTerpan.
HecobcTBeHHbIE UHTErparnbl.

OnpeneneHne onpeaeneHHoro NHTerpana, ero
CBOWNCTBA. JlnHenHble cBOWNCTBA
onpegeneHHoro uHTerpana. WHTterpan ¢
nepemMeHHbIM BepxHUM npegenom. dopmyna
HbloToHa — JlelibHuua. MeToabl BblMUCTIEHUS
onpegeneHHoro uHTerpana. HecoOGCTBeEHHble
WHTerpansl.

MpakTnyeckme 3aHATUS: Bbluncnexune
onpegeneHHoro nHterpana.(PelueHne 3agay)

Tema 18. [punoxeHusa onpegeneHHoro
WHTerpana.

MpunoxeHus onpegeneHHoro wuHTerpana K
3agjavaM reoMeTpuu: BblYUCIEHWe nrolagen
nnockux duryp, o6beMOB Ten MNepeMeHHOro
ceveHus. O6bEM Tena BpaLLEeHus.
MpakTnyeckue 3aHATUSA: MpumeHeHune
onpefeneHHoro WHTerpana Aang  pelueHus
npakTuyeckux 3agad. (PeweHune 3agad)

Paspgen 9. duddepeHumnanbHbie ypaBHEHNS U
psabl

ra

Tema 19. YucnoBble MHOXecCcTBa, OCHOBHblE
Buabl. MHOXEcCTBO  KOMMMEKCHbIX  4ucen,
JENCTBUSA C KOMMIEKCHbIMU YUCNaMu.

Tema 20. [OuddepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.

Onpepenexne andpdpepeHumanbHOro
ypaBHeHus nepsoro nopsgka. OnpepenexHve
peweHus. HavanbHble ycnoBusi. OCHOBHblE
BUAbI andepeHymanbHbIX YPaBHEHUIA;

ypaBHEHUS c pasgeneHHbIMK n
pas3gensiowmmMmnca NepeMeHHbIMU, JIMHENHbIE,
OOHOPOAHbIE.

MpakTnyeckme 3aHATUSA: PeweHne

onddpbepeHumanbHbIX  YPaBHEHWIA  MEPBOro
nopsaaka.(PelieHvne 3agay)

Tema 21. [duddepeHumanbHble ypaBHEHUS
BTOPOro nopsigka.

Onpenenexne andpdepeHumanbLHOro
ypaBHeHus BToporo nopsgka. Onpegenenve
peweHnsa. HavanbHble ycnoeus. Teopema
CYLLIECTBOBaHNSA U €OMHCTBEHHOCTU PELLEHMUS.
Cny4yau, gonyckatowme NoHKEHNs nopsagka.

lNpakTnyeckme 3aHATUS: PeweHune
ondgepeHUmnanbHbIX  ypaBHEHUM  BTOPOro
nopsigka, O0MyCKaroLLnX MOHWXKEHNEe

nopsigka.(PeweHne 3agayv)

Tema 22. JlnHenHble puddepeHUnanbHble
ypaBHEHUS BTOPOro Nopsaka.

JInHenHble oOOHOPOAHbIE W HEeOo4HOPOAHblE
audpepeHumanbHble  ypaBHEHUS  BTOPOro
nopsigka. TeopemMbl O CBOWCTBaxX pPeELUEHUN.
Teopembl 006 0OWeEM pelweHnn. YpaBHEHUS
BTOPOro nopsigka C MOCTOSAHHBIMU
KoadpumumeHTamun. Metoa pelueHnst MIMHENHbIX
OLHOPOAHBLIX N HEOLHOPOAHbIX YpPaBHEHUWA C
NOCTOSIHHBIMW KO3dhhULIMEHTAMMN.
MpakTnyeckne 3aHATUA: PelleHve NUHENHbIX
audpepeHLmanbHbIX  YpaBHEHUA  BTOPOro
nopsigka C MOCTOSHHBIMKU  KO3hMUMEHTaMU
(PeweHune 3agay)

0,3,43,K




Tema 23. Yncnosble pagbi.

Onpenenexne
Heobxoaumbii

MNpaBuna pencteua ¢ psigamu.
NONOXUTENbHbIMU
3HakonepeMeHHble

CXOOUMOCTMW.
Teopema

3HaKo4YepeayLVXCa PSAOoB.
MpakTuyeckne 3aHATUA: ViccnegoBaHue 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

Wtoro B cemecTtpe (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 MPOMEXYTOYHOU ATTECTALIUN

5.1 OnucaHue nokasarenemn, KpUTEePMEB U CUCTEMbI OLIeHUBaHUA pe3ysibTaToB 00y4YeHus
5.1.1 NokasaTenu oueHnBaHUA

Koa Moka3saTenu oueHVBaHVA pe3ynbTaTtoB 0byyYeHus HaumeHoBaHve oleHo4Horo
KOMMNeTeHUMm H pesy y cpeacTea
Bonpocbl ang YCTHOro

®opmynupyeT n 0O6bACHAET OCHOBHbIE MOHATUSI, 3aKOHbI, TEOPEMbI, cobecenoBanus
anropuTMbl U METOABI M3y4aeMblX pa3genoB MaTeMaTuKu.
Pelwaet TunoBble 3agayvM M NpUMMEpPbl MO OCHOBHBIM UM3y4YaeMbiM

OrK-1
pa3aenam MaTemMaTuki Bonpocbl ons TectupoBaHus
OO6GbACHAET B3aMMOCBSA3b OCHOBHbIX MaTeMaTW4eckux mopernen wu n
METOZ0B 1 UX 3HAYEHME NPU PeLLIeHUM MPAKTUYECKUX 3aaay PaKTVKO-OPUEHTVPOBAHHbIE

3agaHus
dopmMynupyeT ¥ MOHMMAET OCHOBHble TMOHATMS W MeToAdbl
aHanutuyeckon U auddepeHuMansHOn  reomeTpuu, nuHeAHo Borpoc ans YCTHOTO
anrebpbl, MaTeMaTU4ecKoro aHanusa, TeopuuM BEepOATHOCTEN U
” cobecenoBaHus

MaTemMaTMyeckol  CTaTUCTMKW, paboTaeT €  MaTeMaTU4eCcKuM
annapartom

OrK-6 P Bonpockl ana TectupoBaHusi
PeluaeT TunoBble 3agaynm M MOXET WHTEPNPETUMPOBaTb MOMyYeHHbIe
pe3ynbTaThl

nunTupyet Te nencTeus, KOTOpbl€e NponM3BOOATCA B pearibHOM
mMateMmaTtu4yeCkomMm uccnegoBaHun npm mopgenmpoBaHun npoueccoB U
npon3BoACTB.

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cucrtema n KpuTepum oLeHUBaHUA

LLikana oueHvBaHus

KpuTepun oLeHMBaHNUs chOpMUPOBAHHOCTM KOMMNETEHL WA

YcTHoe cobecenoBaHue

MncemeHHas paboTa

5 (oTnmn4HO)

MonHbIN, ucyepnbiBaOWNA OTBET, SBHO
OEMOHCTPUPYHIOLLMIA TIyOOKOe NOHUMaHue
npegMeTa U LUUPOKYKD 3pyauumio B
oueHuBaemon 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 Marepwuarsl, 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 Bomnpoc 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 (UNN) onNbITa AEATENIbHOCTU
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 onpejgeneHve, FeOMeTpVIHeCKVIVI N MEeXaHUYECKUIN CMbICbI, npasuna Bbl4UCNEHUA

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

KpvBble BTOpOro nopsifika (3nnurc, oKpyXHOCTb, runepbona, napabona), Mx KAHOHWYECKME ypaBHEHUS,
CBOWNCTBA, YepTEX.

Yron mexgy npsiMoi U NMIIOCKOCTbI0, YCIOBUSA KX NapannenbHOCTU U NepneHanKynspHOCTY

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 BuabI YpaBHEHUA NJTIOCKOCTU.

[EEN
N

Mpsimast Ha nnockocTu. Buapl ypaBHEHWU NPSIMON.

[EEN
w

BekTopbl B reomeTpuyeckon n koopanHatHon oopmax. Onpegenenune. Ceorctea. [lencTBMs Hag BEKTOpaMW.
CkansipHoe, BEKTOPHOE 1 CMeLLaHHOE MPOU3BEAEHNS BEKTOPOB. VX reoMeTpryeckoe NpunoxeHus.

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 TpeTbero 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 3HAKOMNOJIOXKNTENbHbIX 1 3HAaKonepeMeHHbIX PpAaoB, abconTHasa cxogMMOoCTb.

19 Yuncnosble pagbl. OnpeaeneHune. Ceonctea. Heobxoanmbliin NprU3HaKk CXOANUMOCTW.

20 JInHeliHble guddepeHUmanbHble ypaBHEHUS BTOPOro Nopsiika ¢ MOCTOAHHbIMK KoadhduumeHTamm

,D,I/I(*)(*)epeHLl,l/laﬂbele YpaBHEHUA NepBOro nopAaaka, X OCHOBHbIE BUAbI (C pasgendarwmnMmmnca n

21 o
pas3geneHHbIMn nepemMeHHbIMU, NIMHEWHbIe, O,EI,HOpO,D,HbIe). OObwee pewieHne n 3agada Kowwmn.

KomnnekcHble ynucna. Onpegenexve. [leictBna Hag KOMMNAEKCHbIMU Yucnamun. dopmyna Myaspa. dopmbl
3anncm KOMMIeKCHoro Yymecna.

22

23 MpunoxeHus onpegerneHHoOro uHTerpana. Belumcnenve nnowanemn nnocknx douryp

24  |HecobGcTBeHHble MHTEerparnsi nepeoro 1 BToporo poaos. OnpeaenexHve. CxoanMocTb.

25 OnpepenerHbli uHTerpan. Metoabl BblMUCTIEHUS.

26 OnpegeneHHbIn MHTerpan (onpeaeneHune, CBOMUCTBa, Teopema o cpegHeM). ®opmyna HetoToHa — JlenbHuua.

27 HeonpeaeneHHblil MHTerpan (onpegeneHve, CBOMCTBA, METOAbI BbIYMCIEHUS)

o8 OKCTpemMyM (byHKLMM ABYX NepeMeHHbIX (HeobxoamMmoe 1 4OCTaTOYHOE YCINOBUS CyLLECTBOBAHUS
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 matepuanbl, onpeaensiowme npoueaypbl OLleHUBaHUSA 3HaHUIN, YMEeHUI, BNageHun
(HaBbIKOB U (UNTN) NPAKTUYECKOro ONbiTa AEATENbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLlerocs K NpoMexXyTo4yHOW atrectaumm 1 Nnopsaok NMIMKBUAaLMN akageMmnyeckomn
3a[0KEHHOCTH

MpoBeaeHne NPOMEXYTOYHOM aTTecTauuM pernameHTMpoBaHO NoKanbHbIM HOpMaTMBHBIM aktom CM6MYMTaA
«[lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSS YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaLmm oby4aroLwmxcsa»

5.3.2 ®opma npoBeaeHNA NPOMEXYTOYHOWN aTTecTauum nNo AMCUUNInHe

YcTHasda + 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 3. http://www.iprbooksh
VMBakuH, B. B.,|9nemeHTbI BbiCLLEN anrebpsbl. CankT-MeTen6vor: op.ru/71689.html
Kepenmuyk, M. A, |[WHTerpanbHoe wucuncneHve HHKT Tepoypr:
_ - N aumoHanbHbIN
Morunesa, JI. M., |dyHKLMI 0gHON NepemMeHHOM o 2015
MotaneHnko, A. A.,|u ero npunoxexus MVUHEPATILHO-CbIPLEBOV
Pomatosa, 0. C. YHVUBEPCUTET « [ OPHbIN»
"ocnogapvkos, A. T1.
locnogapuvkos, A. T1.,[Bbiclwas matemaTtuka. Tom 4. http://www.iprbooksh
3auenuH, M. A, |OuddepeHunancHbie op.ru/71690.html
KonToH, r. A.|ypaBHeHus. Psapgel.  Psagbl CaHkT-leTepbypr:
JleGepnes, N. A,|Pypbe wn npeobpasoBaHue HavmoHanbHbIN 2015
ObpyyeBa, T. C.|®ypbe. JuddepeHumnansHoe| MuHeparsHO-CbipbEBOi
Axosnesa, A.  A.|u uHTerpanbHoe ucuucrieHve| yHusepcutet «opHbIn»
locnogapvkos, A. . [dyHKuMIA HECKOSbKNX
nepeMeHHbIX. Teopus nons
BepesuHa, H. A. Bbicwas matemaTtuka . http://lwww.iprbooksh
CapartoB: Hay4yHas kHura 2019 0p.ru/80978. html




locnogapvkos, A.

Bbiclias matemaTuka. Tom 2.

http://www.iprbooksh

M.
BonbiHckass, W. A.,|Hayano maremaTuyeckoro Carkr-MeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|aHanusa. HaLI,VIOHaﬂlezllﬂ ’
Ckenko, 0. A.,|OuddepeHumansHoe MVUHEPA b HO-ChIPbEBOI 2015
ObpyyeBa, T. C.,|ucumucneHve dyHKUMIN ogHOWM z
locnogapukos, A. . |nepemeHHON " ero| YHVBEPCUTET «[opHein
NP UIIOXEHUS
locnogapvkos, A. T1.,[Bbiclwias matemaTtuka. Tom 1. Carikr-MeTepbypr: http://www.iprbooksh
Kapnoga, E. A.,|JlnHenHas anrebpa. HaLl,MOHaanglﬂ ’ op.ru/71687.html
KapnyxuHa, O. E.,|BekTopHas anrebpa. MUHEDATTEHO-ChlPbEBOA 2015
MaHcypoBa, C. E.,|AHanuTudeckas reomeTtpus o
Focnonapukos, A. I, yHUBEPCUTET «[ OpHbIN»
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
LWHapesa, I". B. Boiclias mMaTemaTtuka Cuvmdbeponons: http://www.iprbooksh
(nvHeliHas anrebpa) YHuBEPCUTET IKOHOMUKM 2020 0p.ru/101397.html
1 ynpaBneHust
tOrosa, H. B. Bbliclwias MaTemaruka. HoBocubupck: https://www.iprbooks
HuddepeHunanbHble Hosocubupckuii hop.ru/99175.html
ypaBHeHus rocyaapCTBEHHbIN 2020
TEXHUYECKUI
YHVBEPCUTET

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM
1. TpeHaxep no BbicLLEN MaTeMaTuke [AneKkTpoHHbIN pecypc]. URL: http://e-math.ru

2. NHdopmaumoHHasa cuctema «EgnHoe okHo gocTyna k obpasoBaTtenbHbIM pecypcam» [QNeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeyveHb NULEH3UOHHOro U CBO6GOAHO pacnNpPoOCTPaHAEMOro NporpaMmmMmHoOro oéecneveHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON 6a3bl, HEOGXOAMMOW AN OCYLUeCTBIIeHUs obpa3oBaTesibHOro
npouecca no gUucumnivHe

Ayantopus OcHalueHvne

MynbTmMeguiiHoe obopyaoBaHue, cneluanm3avposaHHas mebenb, Aocka
JlekumoHHasa y A pyA H P A
aygutopusi

YyebHas aygutopums

CneuvanuaunpoBaHHas mebenb, Aocka




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 PopMyNMPOBKM TECTOBLIX 3a4aHNN
1 Tema 1. MaTpuubl u 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. MaTtpuubl n 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

H(Cg o) (g o) (e o) 96 o)

3 Tema 2. CucteMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
- . (1 2|-3

Ecrm  (x;vo) - peLIEeHNe CUCTEMBI NIMHENHBIX YpaBHEHUI (3 2| 5 ) TO X, — Y, PaBHO

1) -7,5; 2) 0,5; 3)-0,5; 4 75
4 Tema 3. Bektopbl. JIMHeNHble onepauun Hag BeKTopamu.

InuHa BekTOpa a = 61 — 2] paBHa:

1) 2v10; 2)2/5; 3)8; 4)242
5 Tema 4. BekTtopbl. [pousBeneHns sBekropoB. [pumeHeHne npom3BeaeHUsA 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. [ponsBeneHns BekTopoB. [pumeHeHne npom3BeaeHnsA BEKTOPOB ANA 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; 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. AHanuTU4Yeckasi reomeTpusi Ha nnockocTu. NMpsimas Ha NNockocTU
[laHo ypaBHeHue npsimoin 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. 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

®PyHkuMA y = f(x) onpegeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpaduk pyHkumm y = f'(x).

Toraga Touka MUHMMYMa Ha npomMexyTke (-5;4)

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

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEepPeMeHHbIX.

_ 1
Ob6nacTb onpegeneHus MyHKUUN Z = o

Dx?—y2292)x*+y*<93)x*+y* =29%4)x* —y*>9

21

Tema 13. DYHKLUN 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. kcTpeMyMbl PYHKLUM OBYX U HECKOJIbKMX NepPeMeHHbIX.
Haltu kputnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpepeneHHbIN MHTErpan v 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 pyHKUMK f(x) = Y/x umeeT BuA:

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

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

KakoB reomeTpuyeckuii CMbICIN onpegeneHHoro nitTerpana ot dyHkumm y = f(x) B MHTepBane [a,b] B
[eKapToBOW CUCTEME KOOpAUHAT?

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

2). Mnowaab durypsl, orpaHuyeHHon nuHven y = f(x) B nHTepsane [a,b];




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

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

26 Tema 16. OCHOBHbIe Knacchbl MHTErpupyembiX (PYHKLUNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—isin3x+ C;, 2) g—%sin3x+ Cc; 3 §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIe Knaccbl UHTErpUpyemMbIX (PYHKLMNA.
Kakon nHTerpan He BbipaxaeTcsl B anieMeHTapHbIX OYHKLUMNSX?
1). f\/%dx; 2) [xe*dx; 3)[e*dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
Kakon 13 npmBeaeHHbIX HDKE MHTErpanoB ABMAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
1. [ fedx 2) [ fdx  3). [f(xdx  4). [T f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
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
N B H
A B;‘ x
D.J, f@dx 2.0 @) —e@)dx  3). [} f@dx = [} e(x)dx  4). [} fx)dx - [} p(x)dx
31 Tema 19. YUncnoBble mHOXecTBa. MHOXXeCTBO KOMMJIIEKCHbLIX YAcen
Mogynb KOMMAMIeKCHOro uncna z = 2 — 3i paBeH:
1W5, 2)13;  3)5; 4)V13.
32 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Ecrm z, =1—1i;z,=4+1,T0 z, - z, paBHO:
1) 5+ 3i; 2) 5-3i; 3)3—i; 4) 3i
33 Tema 20. OudcdhepeHumanbHble ypaBHEHUA NepPBOro nopsiaka.

Kakoe 13 ypaBHeHUIN He siBnsieTcs anddepeHLmarnbHbIM ypaBHEHMEM C pasaensoMMUcs nepemMeHHbIMU?

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




)y +plx)-y=g); 4) %=Ctgxdx

34

Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wui uHTerpan guddepeHUmnanbHOro ypaBHeHu 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 = TG~ =x

35

Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro Nnopsiaka ABNsaeTcs:

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:

Dek2—k—1=0; 2Dk*+k+6=0; 3)k:+k—6=0; Hk2—k—-6=0

37

Tema 23. YncnoBble psagbl.

Kakon 13 gaHHbIX pPAaoB ABNAeTcA cxogAaWwnmMca:

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

38

Tema 23. Uncrosble pagbl.

[lns KaKkoro us cneayrowmnx psaoB BEPHO YTBEPXKAEHWE: ecru éi_moun =0 psAa AOCTOBEPHO CXOAMUTCS:

DE(W—DZ—@ZV—Q -




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 NNHEMHBbIX 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 KaHOHWYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),
2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO UCKITIOYEHMS,
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), npuy4ém Toukn A, B, C -
BEPLUNHbI €€ OCHOBaHUS.
CpepnctBamu BEKTOPHOM anredpbl HAWTU:
1)  BEKTOpbl C HAYanoM B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMubl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. BekTopbl. [lpousBegeHnsi BEKTOpoB
[aHbl BepwunHbl nvpamugbl 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 Npon3seaeHne BekTopos BC U BQ;
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowagb OCHOBaHWS NUpamMuapl;
5)  0obbéM nupamugpl.
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, npoBeaéHHoM n3 BepLumHbl C.
6 Tema 6. lNMpsimas Ha NnNocKocTw.




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].

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. Ipon3BoaHasa No HanpaBrEeHUIO U TPaaUEHT.

. 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. AkcTpemMyM PYHKLUN 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 UHTErpupyeMbix (PyHKLUN

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. NMpunoxeHus 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. 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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