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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopMmpoBaTth KOMMNETEHUMM obyyatowerocsi B 06r1acT UCNob30BaHMSE OCHOBHbIX
MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN M MPUMEHEHUs mMaTemaTUdeckux Modernein B npodeccroHanbHol OeAaTenbHOCTY.
Takke crnocobcTBoBaTh (HOPMUPOBAHMIO KOMMETEHLWUI, A1 YCMELIHOro OBMafAeHWs KOTOPbIMM HEOOXOAMMO yMeHue
NOrNYeckn MbICIIUTb M FPaMOTHO M3naraTb CBOM MbICTIN.

1.2 3apauv ANCUMUNNUNHDLI:

* O3HaKOMWUTb CTYAEHTOB C OCHOBaMV MaTeMaTU4YeCKUX 3HaHWUIN, HEOOXOAUMbIX AN PeLleHNs TEOPETUYECKMX U
NpUKNagHbiX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYEecKoe MbILLMIEHNE U YMEHUE CTPOro usnaratb CBOV MbICHK;

* MpVBUTbL CTYOAEHTAM OCHOBHbIE HABbLIKM UCMOMb30BaHNsA y4eBHOM U CNPaBOYHOW NMTEpaTypbl No MaTtemaTuke,
a TaKxe Nno AUCLMNIMHAM, B KOTOPbIX MPUMEHSIOTCA MaTeMaTU4ecKkne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHWIO MOSTyYEHHbIX 3HAHWIA

1.3 TpeboBaHuA k npeaBapuUTenbLHOM NOAroTOBKe 0bGy4atoLlerocs:

I'Ipep,BapMTeanaﬂ noaroToBKa npefnonaraeT co3gaHne OCHOBbI ANA q)OpMI/IpOBaHI/IFI KOMMEeTEHL NI, YKa3aHHbIX
B2, npu n3yveHnn ancumninH:

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

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OlK-1: CnocobeH pelwaTtb Bonpocbkl NpothecCuoHanbHOM AeATEeNIbHOCTU HAa OCHOBE €CTECTBEHHOHAY4HbIX U
00LUeMHXXeHepPHbIX 3HAHMW, MeTOAOB MaTeMaTUYeCKOro aHanusa u MmoaenupoBaHust

3HaTb: OCHOBHbIE NOHATUA, MEeTOObl N aNrOpUTMbl BCEX U3yHaeMbIX pa3fesioB MaTteMaTukum

YMeTb: ucnonb3oBaTb Matematudeckue MoAenu, MPUMEHsieMble  MpU  KOHCTPYMPOBaHUM  MPOMbILLNIEHHO
XYOOXXECTBEHHbIX U3AENUM.

BnapeTb: MatemaTU4eCKMMUN METOLAMM pac4yeTa n aHannsa Mogenen Npn KOHCTPpynpoBaHUn n3nenun.

OlNK-8: Cnoco6eH ucnonb3oBaTb aHaNIMTU4YECKUe Moaenu nNpu pacyeTe TeXHONIOrM4YeCcKUxX napameTpoB,
napameTpoB CTPYKTYPbI, CBOMNCTB XyAoXeCTBeHHbIX MaTepuanoB U XyAoXeCTBeHHO-NMPOMbILWMEHHbIX 00BLEeKToB
3HaTb: 6asoBble anropuTMbl M METOAbl pacyeTa TEXHOSIOTMYECKUX MapaMeTpoB MpW MPOU3BOACTBE M3adenui
XYLOOXECTBEHHOIO U Xy40)KECTBEHHO-NPOMbILLSIEHHOTO Ha3HAYeHWs.

YMeTb: MOOEpPHU3MPOBaTb M TPaHCOPMUPOBaTb CYLLECTBYIOLLME METOAbl aHanusa WM pacyeta TexXHONOrMYecKux
napameTpoB

Bnapgetb: mMeTogamMum M MeTogMKaMu aHanuaa, pacdeTa “ ModenupoBaHuA TEeXHONOrmM4eckux npoueccos npu
NPOU3BOACTBE U3AESTUN XYOOXKECTBEHHOIO N XY 40XECTBEHHO-NPOMBbILLIIEHHOIO Ha3HaYEeHUs.

3 PE3YIIbTATbI OBYYEHUA MO ANCUUNIUHE

KoHTakTHas
paboTta

CP MHHoBaL,

dopmbl
3aHATUI

HanmeHoBaHue 1 cogepxaHune pasaernos,

TEM U y4eOHbIX 3aHATUN Nexk. Mp. (4achbl)

(4achkl) | (4achbl)

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NMHENHON anrebpbl

Tema 1. Matpuupl U1 onpegenuTenmu.
Matpuubl. CeoricTBa MmaTtpuy,. [lencteus Hag
maTtpuuyamu. Onpegenutenu. CsowncTBa

onpenenuTenen. Cnoco0bbl nogcyeta 1 1 12
onpenenuTenen.

MNpakTnyeckme  3aHaTUsS:[lencTeus Hapg

MaTpuuamu.Cnocobbl nogcyeta

onpeaenutenen. (Pewexne sagad) 1

Tema 2. Cuctemsl TIMHENHbIX

anrebpanyeckux ypaBHEHUN. Cucremsbl

TpeX INUWHEWHbIX YpaBHEHWA C Tpems
HenssecTHbIMKU, popMynbl Kpamepa, metoq
MOJSTHOrO UCKITHOYEHMS. 1 1 12 nn
MpakTuyeckne 3aHATMA:PeweHne cuctem
NVHEMHbIX  anrebpanyeckux  ypaBHEHWUN
METOAOM  MOSMHOMO  WUCKMIOYEHWsi, Mo
dopmynam Kpamepa. (Pelwenune 3agad)




Paspgen 2. BekTopsl

Tema 3. BekTopsbl.

Onpenenexue BeKTOpa. PaBeHcTBO
BekTopoB. KonnuHeapHble 1 kKoMnnaHapHble
BEKTOpbl.  JIMHEWHble  onepaumn  Hag
BekTopamn. [lpoekuun BeKkTopa Ha ocu
KoopauvHaT. 3anucb BekTopa B dopme
npoekuun. basuc.

MpakTnyeckme 3aHATUSA JINHENHbIE
onepaumMn Hag Bektopamu.  (PelueHue
3agad)

Tema 4. MpousseneHus BEKTOpPOB.
lMpousBeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekuuin. CkansipHoe, cMeLLaHHoe
N BEKTOPHOE MpOM3BEOEHUS BEKTOPOB.
Onpepenexve, cBoncTBa.

MpakTnyeckne  3aHATUSA: MpumeHeHne
CKarnsipHoOro, CMELUaHHOrO0 W BEKTOPHOro
Npou3BeEeHUN BEKTOPOB [Ans  peLleHust
npuknagHbix 3agad. (PeweHne 3agay)

Paspgen 3. AHanutnyeckaa reomeTpus Ha
MNOCKOCTU

Tema 5. MeToq kOoOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopguHaT  Ha  MMIOCKOCTW,
OCHOBHblE 3agayw. MpeobpasosaHus
CMCTEM KoopAMHarT.

MpakTtuyeckne 3aHaTUs:  [epexoabl B
cuctemax koopauHart.(PeweHne 3agad)

Tema 6. MNpsimasi Ha NnockocTw.

OcHoBHbIE ypaBHEHUSI NPSIMO. YTOn mMexay
npsiMbiMK.  YCROBWUS  NapannenbHocTn U
nepneHanKynsapHOCTM NPSAMbIX.
MpakTnyeckne  3aHATUSA: MpumeHeHne
OCHOBHbIX YPaBHEHMWI NPAMON OIS peLleHus
3apad. (PelweHune 3agady)

12

12

ra

25

25

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

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nUyHbIX  KPMBBLIX  BTOPOro  MOPSiAKa,
HaxoxgeHue ux napameTpoB. (PewweHne
3agay)

25

nn

Pasgen 4. AHanutMyeckas reometpua B
npocTpaHCcTBe

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatbl B npocTpaHcTBe. [1nockocTb B
NMpoCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpOXoAsLLen Yyepes OaHHyHo TOYKY
nepneHanKynspHo OaHHOMY BEKTOPY,
YpaBHEHUE MITOCKOCTU, MPOXOASLLEN Yepes TpuU
OaHHble TOYkK, obLlee ypaBHEHHME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTUM AN peLleHus 3agad.
(PelieHve 3agay)

12

Tema 9. lNpsamMasn B NpocTpaHCTBE.

Mpsimas B MpPOCTPaHCTBE  Kak  JINHUSA
nepeceveHust nnockocten. KaHoHuyeckue u
napameTpuyeckmne ypaBHEHUS NPSIMONA.
YpaBHEHUS NMPSAMON, NMpoXoaswen vepes aBe
3agaHHble Touyku. [lpsimaa M NnockocTb B
NpOCTpaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUA MNPsSIMOA B MNPOCTpPaHCTBE Ans
pelleHus 3agad. (PelueHne 3agad)

12

ra




Pasgen 5. OuddepeHumanbHoe ucHUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

MoHsTe nocnepoBatenbHOCcTU. OCHOBHbIE
NoHATMA O dyHKUuKW. BeegeHwe B aHanus
dYHKUMK oOHON nepeMeHHoW. BbeckoHeyHo
mManble 1M 6eckoHe4YHO Oonblune BEMNUYUHLI.
Mpepen dyHkuun. TlpaBuna BblYUCNIEHUA
npenernos. 3amMevatenbHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX PYHKLMA.

MpakTnyeckme 3aHATUA: BbluncneHne
npegenos dyHkumn.MccnegosaHne yHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYeK paspblBa.
(PellieHne 3anay)

Tema 11. OuddepeHuymnansHoe ucyucreHve
YHKUMM OOHOW NEepeMEHHOMN.

Onpegenexue npon3BogHOW " ee
reoMeTpuYecKun CMbICTT. Mpasuna
AnddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpounssogHas CIOXHOW
yHKumKn. [Npon3BoaHbIE BbICUMX MNOPSAKOB.
Onpepenexue, npaeumno BbIYUCNEHNS.
Onpepenenve  gudpdpepeHumana un - ero
reomeTpmyeckun  cmbicn.  MHBapMaHTHOCTb
hopm nepBoro anddepeHumnana.
OnddbepeHuymnansi BbICLLIMX NopsiAKOB.
MpunoxeHne kK NPUBNMKEHHBIM BbIYUCIEHNSM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOAHbIX YHKLMNA. MpumeHeHne
andppbepeHumana yHKUMM K NpUBAvKeHHbIM
BbluncrieHmam. (PeweHune 3agay)

12

12

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCNEHMS.

OcHoBHblEe Teopembl  AOuddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne pyHKLMM
no nepsoM M  BTOPOM  MNPON3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMK  (HeoOXoaumble U OOCTaTOYHble
yCroBusl). YCroBus BbIMyKIOCTW, BOTHYTOCTW,
TOYKM nepernbda n acuMnTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaATUA: [NpuUMeHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpadukos dyHkumn. (PeweHne
3agav)

Pazgen 6. ®yHKUMM HECKONbKMX NEPEMEHHbIX

12

nn

Tema 13. OyHKkUMM [OBYX U HECKOSbKMX
NnepeMeHHbIX.

OcHOBHbIE onpeaerneHus. Mpupawenne
dyHKUMKN. YacTHble Npon3BoAHbIE, YacTHblEe U
NonHeI  AuddepeHuman  QyHKUUM  MHOMUX
nepeMeHHbIX.

MpakTuyeckune 3aHATUSA: BbluMcrieHne 4YacTHbIX
NPon3BOAHbIX (PYHKUMIA. [TpMeHeHe NonHoro
andgepeHumnana PYHKLMIA MHOIMMX
NepemMeHHbIX [AMs PeleHnss NpakTUYeCKnX
3agay. (PelleHve 3ana4)

12




Tema 14. O3kcTpemMymbl QYHKUUM OBYX MU
HECKOMbKMX NepeMeHHbIX.

OcHoBHble ~ noHATMHA.  Heobxogumble
AoCcTaTovHble  YCIoBUSA CyLLecTBOBaHUSA
3KCTpeMyMa PyHKLMMN ABYX NepeMeHHbIX.
MpakTnyeckne 3aHATUA:HaxoxaeHue
9KCTPEMYMOB (DYHKUUA MHOMUX MNEePEeMEHHbIX
(PeleHve 3agay)

Paspen 7. HeonpegeneHHbIN uHTErparn

12

nn

Tema 15. HeonpepeneHHbln nHTerpan u ero
BblYMCIIEHME.

MepBoobpa3Has n HeonpeaeneHHbIn MHTerparn.
CeolicTBa nepBooGpasHo. CeolicTBa
HeornpeaeneHHOro UHTerparna, BbiTekawLmne 13
onpeaeneHusi. JIHelHble cBowcTBa. Tabnuua
WHTErparnos.

MpakTuyeckue 3aHaTUSA: MpuMeHeHne Tabnuupl
AN BbIMUCNEHMST MPOCTENLLNX WHTErpanos.
(PelweHune 3agay)

Tema 16. OCHOBHble Kraccbl MHTErPUPyeMbIX
PYHKLMA.

OcCHOBHblE MeTOAbl WMHTErpuMpoBaHus: MeToq
3aMeHbl NepeMeHHON, MeTOA WHTErpMpoBaHnS
no  4YactaM, MeTO4  pasfoXeHus  Ha
npoctenwmne. CtaHaapTHbIE 3aMeHbI.
MpakTuyeckue 3aHaTMA: NMpumeHeHne meToga
3aMeHbl MEepPeMEHHON, WHTEerpupoBaHus Mo
YacTaM M MeToda PasnoXeHus Ha npocTenne
ans BbIYMCIEHUS HeonpeaeneHHbIX
nHterpanos (PelwweHne 3agay)

12

Pasgen 8. OnpegeneHHbi nHTerpan

12

nn

Tema 17. OnpeaeneHHbIn WHTErparn.
HecobcTBEHHLIE MHTErparnbI.

OnpegeneHne onpeaeneHHoro nHTerpana, ero
CBOWCTBA. JInHenHble CBOMCTBA
onpeaeneHHoro uHTerpana. WHTerpan c
nepemMeHHbIM BepxHMM npeaenom. dPopmyna
HbtoToHa — JlenbHunuya. Metoabl BblMUCIEHUS
onpeneneHHoro uHTerpana. HecobcTBeHHble
WHTerpansi.

MpakTnyeckme 3aHATUS: Bbluncnexue
onpegeneHHoro nHterpana.(PelwweHne 3agay)

Tema 18. T[lpunoxeHuss onpeneneHHoro
WHTEerpana.

MpunoxeHnss onpegeneHHoro wHTerpana K
3agavyaM reoMeTpuu: BblYUCIIEHME MnoLlagen
NnockMx ¢uryp, obbLemMoB Ten MNepemMeHHOro
ceyeHusa. Ob6beM Tena BpaLleHus.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
ONpedeneHHoro WHTerpana Aand  pelueHus
npakTudeckmx 3agad. (PeweHune 3agad)

12

Pasgen 9. AudpdepeHumnansHble ypaBHEHNS Y
psabl

12

ra

Tema 19. YucnoBble MHOXeECTBa, OCHOBHblE
Buabl. MHOXECTBO  KOMMMEKCHbIX  4ucen,
[ENCTBUS C KOMMMEKCHBbIMY YUCaMMU.

0,5




Tema 20. OdunddepeHumanbHble ypaBHEHUA
nepBoro nopsiaka.

Onpenenexue andpepeHumansHoro
ypaBHeHUss nepBoro nopsaka. Onpepenenve
pewenus. HavanbHble ycnoeusa. OCHOBHble
BUAbI audpepeHymanbHbIX YpaBHEHWUIA:
ypaBHeHust c pasgeneHHbIMn "
pasgensowmnMmnca nepeMeHHbIMK, NIMHEeNHbIE,
OAHOpPOAHbIE.

MpakTnyeckme 3aHATUSA: PeweHne
AndpdepeHumnansHbIX  YypaBHEHU  MEPBOro
nopsaka.(PelieHvne 3agay)

Tema 21. [OuddepeHumnanbHble ypaBHEHUS
BTOPOro nopsigka.

OnpepeneHne andpepeHumanbHoro
ypaBHeHus BToporo nopsgka. OnpepeneHve
peweHns. HavanbHble ycnosusa. Teopema
CYLLLECTBOBaHUA U €OMHCTBEHHOCTU peLUeHUs.
Cny4yau, gonyckatoLme NOHWKEeHNs nopsgka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  ypaBHEHU  BTOPOro
nopsigka, O0MyCKaroLLmX MOHMXEHWe
nopsigka.(PewweHune 3agav)

Tema 22. JluHenHble pguddepeHLmanbHbie
ypaBHEHUS BTOPOro nopsiaka.

JInHelHble oOaHOpPOAHbIE W  HEOAHOPOAHbIE
anddepeHumnaneHble  YypaBHEHUS  BTOPOro
nopsiaka. Teopembl O CBOWCTBaX peLUEHUN.
Teopembl 06 obueM peweHun. YpaBHEHUS
BTOPOro nopsigka ¢ NMOCTOSAHHbBIMU
KoadppmumeHtamm. Metoq peleHns NMMHENHbIX
OLHOPOAHBbIX W HEO4HOPOAHbIX YpPaBHEHUN C
NOCTOAHHLIMU KOS PULIMEHTAMM.
MpakTnyeckne 3aHATUA: PelueHne NUHENHbIX
andpepeHumanbHbIX  YpaBHEHUA  BTOPOro
nopsiaka C MNOCTOSIHHbIMK KO3dhpuLmMeHTamum.
(PewweHne 3agay)

12

12

12

Tema 23. Yucnosble pagbl.

Onpepnenenuve yncnoeoro psga. Heobxogumblin
npusHak cxogumocTtu. [MpaBuna pencTeust ¢
psgamu. Pagbl ¢ MONOXUTENbHBIMU YreHaMu.
MpusHakn cxogumMocTn. 3HaKkonepeMeHHble
psaabl. Teopema Jlenbuunua ans
3HaKo4YepeayLNXCsa psiaoB.

MNpakTnyeckme 3aHaTMA: KMccnepgoBaHue Ha
CXOAMMOCTb 3HAKOMONOXUTEMNbHbLIX YNCMOBbIX
psgoB.llpumeHeHne Teopembl JlenbHuua ans
nccnegoBaHnst 3HaKOUEpPEeaYIoLWNXCA PSAoOB Ha
cxoammocThb . (PeleHne 3agay)

15 1

Tema 24. dyHKUMOHaNbHbIE PSAabI.

CteneHHble psagbl. OnpeneneHne CTENEHHOro
psga. Obnactb CXOOUMOCTM CTEMNEHHOro psiaa.
Teopema AGend. Pagnyc wn wHTepBan
CXOAUMOCTMW.

Psaabl Tennopa n MaknopeHa.

MpakTnyeckme 3aHaTuA: HaxoxgeHunsa paguyca
N MHTepBana CXOAMMOCTU CTEMEHHOro psaa.
PasnoxeHue dyHkuMM B psag Teunopa u
MaknopeHa.(PelweHune 3agaq)

ra

WTtoro B cemecTpe (Ha kypce ansa 3A0)

24 24

299

KoHcynbTauum n npomexyTodHas atrectaums
(Ok3ameH, 3aver)

2,75

10,25

Bcero koHTakTHas pabota n CP no
AucuunnuHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnupoBaHne y‘-le6HbIM niaHoM He nNpeaycMOoTpeHO

5. ®OHA, OLIEHOYHbIX CPELCTB ANA NPOBEOEHUSA NPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLLEHUBaHUA pe3ynbTaToB 00yYeHus
5.1.1 NokasaTenu oueHNBaHUA

Kon MokasaTenu oueHuBaHWA pesynbTaToB 06ydeHus HammeHoBaHve OLeHo4Horo
KOMMNeTEeHUUN pesy y cpefncrea
s e Soncenele PO, SBCHS, TeOPels W gompocss  amn  yemor
P Y pasi ’ cobecepoBaHusi
OMK-1 Pewaet TvnoBble 3agayn M npuvmepbl MO OCHOBHbIM U3y4YaeMbiM Bonpoch! s TECTUPOBAHMS
pasgenam maTemaTukm
. |MpakTuko-opmneHTUpOBaHHLIE
Ob6bsACHAET B3aMMOCBSA3b OCHOBHbIX MaTeMaTU4eCKMX Moaenem wm 330aHNS
METOOO0B U UX 3HAYEHWUE NPU PELLEHUN NPAKTUYIECKNX 3a4au
dopmynupyeT W MNOHMMAET OCHOBHblE MOHATUS U MeToabl
aHanuTnyeckon © AauddepeHumanbHOM  reomMeTpur,  NIMHENHOWM
anrebpbl, MaTeMaTM4yecKoro adHanusa, Teopunm BepPOSATHOCTEN W
MaTemMaTuyecko CTaTUCTMKW, paboTaeT Cc  mMmaTtemMaTudeckum|Bonpocsl ans YCTHOro
annapaToMm, UCMOoSb3yeMOM B creumarnbHbIX Kypcax cobecepoBaHusi
OrlK-8 PeluaeT Tunosble 3agayun ¢ AoBedeHMEM peLleHust 4o npuemniemoro|Bonpockl Ang TecTmpoBaHus

pesynbtata (4ucna, opmynbl, rpadgwmka), B TOM 4ucne c
NCnonb3oBaHNEM 0a30BbIX MaTeMaTUYECKMX MAKETOB M MPOrpaMm

BocnpoussoauTt Te OelcTBUS, KOTOpble MPOU3BOAATCA B pearbHOM
MaTemMaTU4yeckoM MccredoBaHuu Npu MOAENUMPOBaHMU NPOLIECCOB U
NPOW3BOACTB.

MpaKTUKO-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cucrema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHua

Kputepumn oueHnBaHns coopMMpPOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHune MucbmeHHasn paboTa

5 (oTnn4HO) npegMeTa W LWIMPOKYHD 3pyauumio B

[MonHbIN, wncyepnbiBaOLWMA OTBET, SBHO
OEMOHCTPUPYIOLWMIA rNyboKkoe MNOoHVMaHWe

oueHvBaemon obnactu.  Kputmndeckui,
OpWrMHarbHbIN NOAXo4 K MaTepuarny.

OtBer MOSTHbIN, OCHOBaHHbI Ha
npopaboTke BCEX obsa3aTenbHbIX
4 (xopoLuo) UCTOYHMKOB  WHGopmMauun. [loaxon K
martepuany OTBETCTBEHHbIN, HO

CTaHOapPTHbIN.

3 (yooBneTBopuTESbHO)

OtBeTt BOCNpon3BoaANT B OCHOBHOM TOJ1bKO

NEKLUNOHHbIEe maTtepuvansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHaoBaHHON nutepaTypon.

[leMOHCTpVpYyeT MOHUMaHWe npegmeTa B
uenomMm, 6e3 yrnybneHus B geTanw.
MpUCYTCTBYHOT CYLLIECTBEHHbIE OLLINGKN UK
npo6ernbl B 3HAaHWSAX MO HEKOTOPbLIM TEMaM.

2 (HeyOoBMETBOPUTESNBHO) | 3HAYMTENBHON  YacTM  MPUMHUUNMANIbHO

HecnocobHoCTb OTBETUTL Ha BONpoC 6e3
nomoLuun 9K3amMmeHaTopa. Hes3HaHue

BaXHbIX 3MeMeHTOB AVCLUNIIUHBI.
MHoroumncneHHble rpybbie ownoku.

[leMoHCTpypyeT MNoHMMaHue npeamMeTa B

3ayTeHo
uernowm, 6e3 yrnybneHus B getanu.
HecnocobHocTb oTBETUTH Ha Bomnpoc 6e3
nomoLum 3K3ameHaTopa. HesHaHue
He 3auyteHo 3HAUYMTENbHOM  YacTM  MpUHUMMIMANBHO
Ba)KHbIX 3M1EMEHTOB JVUCLUMNIIUHBI.

MHorouuncneHHble rpybble owmnbku.




5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUSA UIN UHbIE MaTepuanbl, Heo6xoAuMbIe AN OLEeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MUNK) onbiTa AEATENbLHOCTU
5.2.1 NMepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Kypc 1

Pagpl Tennopa n MaknopeHa

®yHKUMOHanbHbIe pAabl. CTeneHHble pagsl. O6nacTe cxogmmocTn. Teopema Abena. Paguyc n uHtepsan
CXOAUMOCTW.

Mpu3sHakmM cXoaUMOCTUN 3HAKOMOSOXUTENbHBLIX M 3HAKONEPEMEHHbIX PsiA0B, abCoNMOTHAst CXOAUMOCTb.
Yuncnosble pagbl. OnpeageneHune. Ceonctea. Heobxoanmbliii Npr3HaKk CXoQUMOCTH.

JInHenHble ouddepeHumnansHble ypaBHEHUS BTOPOro Nopsiika ¢ NoCTOSIHHbIMK KoddduumneHTamm

OndbdepeHumanbHble ypaBHEHNS NEPBOro Nopsaka, X OCHOBHbIE BUAbI (C pa3gensaowmnuMmncsa 1 pasgeneHHbiMm
nepemMeHHbIMU, NUHENHbIE, ogHopoaHble). ObLlee pewweHre 1 3agada Kown.

KomnnekcHble yncna. OnpeneneHme. [encTBma Hag KOMMNEKCHbIMM YMCamu. CDopmyna MyaBpa. (DOprI
3anncun KOMnJekCcHoro Ymcna.

8 MpunoxeHusa onpegeneHHoOro uHTerpana. BeluMcnenve nnowanemn nnocknx duryp

9 HecobcTBeHHbIE MHTErpanbl NepBoro 1 BToporo pogaos. OnpeaeneHme. CxoanMOCTb.

10 OnpepenerHblii MHTerpan. Metoab! BblMUCTIEHUS.

11 OnpepgeneHHbIn MHTerpan (onpeaeneHune, CBOMUCTBa, Teopema o cpegHeM). dopmyna HbtoToHa — JlenbHuua.
12 HeonpeneneHHbii uHTErpan (onpeaeneHne, CBOMCTBA, METOAbI BbIHUCIIEHUST)

o |O|~|W] N |-

13 |OkcTpemMym dbyHKUMM OBYX NepeMeHHbIX (HE06XoaMMOoe M JOCTaTOYHOE YCIOBUS CYLLECTBOBaHUS 3KCTPEMyMa)

14 ®yHKUMM OBYX NEpeMeHHbIX (onpeaenexve, npeaer, HenpepbIBHOCTb)

MpyMeHeHUs NOHATUA NPOU3BOAHOM A8 UCCNeaoBaHUSA CBOMCTB (DYHKLNK:
0 Bo3pacTaHue 1 yobiBaHWe PYHKLMN

0 TOuKM SKCTpeMyma

0 BbINYKMOCTb ee rpaduka

0 Toukn nepervnba rpadguka

0 acuMnTOThl (BEPTUKANBbHBIE U HAKIOHHbIE)

16 Mpasuna Jlonutans packpbITna HeonpeneneHHoCTEN

17 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecknii CMbICI

18 MpounsBoaHble n anddepeHLumans BbiCLLUX NOPSLAKOB

19 lMpown3BoaHasi, ee onpeaeneHne, reoMeTpUIECKUNn 1 MeXaHNYECKUIA CMbICTbI, MpaBuna BblYUCIEHNS

20 Mpenen gyHkuMn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amedaTenbHble Npegensl.

KpwvBble BTOpOro nopsiaka (3nnmnc, OKpyXHOCTb, runepbona, napaborna), Mx KaHOHU4YECKUE YpaBHEHWS,
CBOWNCTBA, YepTex.

22 |Yron mexay NpsIMON M MIIOCKOCTbIO, YCIOBUS UX NapanienbHOCTM 1 NeprneHaVKYNSApHOCTM

23 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMO B MPOCTPaHCTBE.

24 |Yron Mexay NiocKOCTSMU. YCINOBKS napanfenbHOCTU U NepneHaMKyNsapHOCTM NOCKOCTEN

25 MnockocTb B NpocTpaHCcTBe. PasnuyHble BUAblI ypaBHEHWS MITOCKOCTY.

26 Mpsimast Ha nnockocTu. Buabl ypaBHEHWU NPSIMON.

BekTopbl B reomeTpuyeckon n koopanHatHon oopmax. Onpegenenune. Ceorctea. [lencTBmsa Hag BEKTOpaMu.

15

21

27 CkansipHoe, BEKTOPHOE U CMeLLiaHHOe NPOou3BeAEHUs1 BEKTOPOB. VX reomeTpryeckoe NpunoxeHus.

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

29 Matpuupl n onpegenutrenn. Onpegenenusi. Ceonictea. [lencTeusa Hag maTpyuamn. PackpbiTve onpegenvtenem

BTOPOIro U TpeTbero nopAaaKkos.

5.2.2 TunoBble TeCcTOBbIe 3afaHNA
TunoBble TecToBble 3agaHuns cogepxatcs B [NpunoxeHun k ganHon P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)
TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3adaHuns(3agaqun,kencel) cogepkatcs B MNpunoxexuun kK ganHon Prig

5.3 MeToauyeckue Matepuansi, onpegensilolive npoueaypbl oleHUBaHUA 3HaHUWA, YMeHUW, BNaaeHui (HaBbIKOB
1 (MNn) NpakTUYEeCKOro onbIiTa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolerocsi K NpoMexxyTo4HOM aTTecTauum U nopsifok NMMKBUOALMM aKaaeMUYecKomn
3a0/MKeHHOCTU

lMpoBegeHne NPOMEXYTOYHOM aTTecTauMm pernameHTUpOoBaHO foKasbHbIM HOpMaTuMBHbIM aktom CI16ryYrTa
«[NonoxeHne 0 NpoBeEHUN TEKYLLLETO KOHTPOMS YCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaLm obyJaoLwmuxcsa»



5.3.2 dopma npoBeageHUsi NPOMEXYTOYHOM aTTecTaumm nNo AUCLUUNInHe

YcTHas +

MucbmeHHas

Kom NbOTEpPHOE TeCTupoBaHMe

5.3.3 OcobeHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

* Ha NOAroToBKYy oTBOAUTCS 45 — 60 MUHYT
* Ha OTBeT No BuneTy n gononHuTenbHble Bonpockl 20 — 25 MUHYT
« [lonyckaeTtca ucnonb3oBaHwe Tabnuy npousBOAHBLIX W HeonpederneHHbIX WHTEerpanos B MNpoLecce caayn

9K3aMeHa Uiy 3aveTa

NHas

* MCMOSb30BaHUE BCNOMOraTenbHon nmtepartypbl (CI'IpaBO‘-IHI/IKOB, KOHCIMEeKTOB U T.I'I.) He npegycMoTpeHo
B TeyeHue cemMecCTpa BbIMOJTHAKTCA KOHTPOJIbHbIE pa6OTbI .

6. YHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE OUCLUUNMNUHBI
6.1 YueOHasa nutepartypa

AsTOp

| 3arnasve

M3pgaTtenbcTBo

["og n3gaHua |

Ccblinka

6.1.1 OcHOoBHas y4yebHasa nuteparypa

YepHeHko B. [1. Bbiclwas  matemaTuka B CaHkT-MeTepbypr: 2016 http://www.iprbooksh
npumepax v 3agadax. Tom 1 MonutexHuka op.ru/59550.html
"onoBuH, M. B.,|lpaktkym  no  Bbicuen Mockaa: MoCKoBCKMiA http://www.iprbooksh
depocees, A. U. MaTtemaTuke B npuMepax wu ' 2 op.ru/50677.html
rymMaHuTapHbIN 2016
3ajadvax. AHanutnyeckas yHMBEpCHTET
reomeTpus
Kpemep, H. W., MNyTko,|Bbicluag maTemaTuka Ans http://www.iprbooksh
(IjS). A., TpuwuH, U. M.,|akoHOMUCTOB Mocksa: FOHUTVI-IAHA 2017 op.ru/74953.html
puogmaH, M. H.,
Kpemep, H. LLI.
Bnacos B. B.,[3agaun u ynpaxHeHus no Mockea, Capartos: http://www.iprbooksh
MutpoxuH C. W, |matematuyeckomy aHanusy u| WHTepHeT-YHMBEpCUTET op.ru/67393.html
MpowknHa A. B.,|avddepeHymansHbiM NHdopmaunoHHbIX 2017
PognoHoe T.  B.,|ypaBHeHusM TexHonornn (MHTYUT),
TpywwuHa O. B. BysoBckoe obpasoBaHue
6.1.2 ononHutenbHas y4yebHasa nutepartypa
OeHnncoea A.  A,|Matematuka. KOHTpOsnbHble http://publish.sutd.ru/
Koponsb J1. U. 3apaHmsa Ne 1, 2 cre.: cnerynrta 2015 tp_ext_inf_publish.ph
p?id=2301
Ocunosa O.H.,|MaTtematuka. KoHTponbHas http://publish.sutd.ru/
Kopornb J.U. paboTa 1 cne.: cnerynrta 2018 tp_ext_inf_publish.ph
p?id=2018296
OcunoBa 2. H.,|MatemaTnka. KoHTponbHble http://publish.sutd.ru/
Kopornb J1. N. paboTbl 2 Chne.: cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018295
Ocunosa O.H.,[MaTtematuka. KoHTposnbHble http://publish.sutd.ru/
Koponb J1.M. paboTbl 4 Chne.: Ccnerynta 2018 tp_ext_inf_publish.ph
p?id=2018293
Ocwunosa O.H.,|MaTtemaTtunka. KoHTpOnbHble http://publish.sutd.ru/
Kopornb N.U. paboTbl 3 cne.: cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018294

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep No BbICLLIEN MaTemMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. iHdbopMaLumoHHas cuctema «EguHoe okHo gocTtyna k obpasoBaTeribHbIM pecypcamy» [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeveHb NMLIEH3UOHHOIO N CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnucaHme maTepmanbHO-TeXHMYECKOM 6a3bl, He0O6XoAMMOWN ANA OCylLUecCTBNEeHNA obpa3oBaTesibHOro
npouecca no gUcLUnIMHe

AyauTtopums OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, cnelmnanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

CneuuanuavnpoBaHHas mebernb, Aocka
YuebHas ayautopus




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuto nogrotoBkn _ 29.03.04 TexHonormsa xyooxecrTeeHHon 06paboTku maTepmanos
HaumeHoBaHue Of1 (npoduns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3afaHusl

Ne n/n PopMyNMPOBKM TECTOBLIX 3a4aHNN
1 Tema 1. MaTpuubl u onpegenutenu. [leicTBuA Hag MmaTpuuamu.
6 -3 0
Mpwn kakom 3HaveHuMnA onpegenutens (2 A—2 0[=0
0 0 1
1) 2; 2)1; 3) 0,5; 4H0
2 Tema 1. MaTpuubl un onpegenutenu. lencTBusA ¢ maTpuuamu.

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

DT o) 2(C o) (e ) 95 o)

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

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

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

[nuHa BekTOpa a = 61 — 2] paBHa:

1) 2v10; 2)2+/5; 3)8; H2V2
5 Tema 4. BekTopbl. [pousBeneHuns sekropoB. [pumeHeHne npon3BeaeHUA BEKTOPOB ANA peLueHuns

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. Bektopesl. [ponsBeneHns BektopoB. [pumMeHeHne npon3BeaeHUA BEKTOPOB A pelueHus
NpuKnagHbIX 3agay

Mpu kKakoM 3Ha4YeHU 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. Meton koopauHat
[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. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTn
[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. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTn
YpaBHeHMeM NpsMoK, NepneHanKynsapHON NPAMoOn y = %x — 5, aBngeTcsa
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3

10 Tema 7. AHanuTu4yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTm

KpuBbie BTOporo nopsigka.

[aHo ypaBHeHue runepb6onsl @ - @ =1.
Torga paccTosiHue mexay ee hokycamu paBHoO:
1)6; 2)9; 3)3; 4)2+/5

11 Tema 8. AHanuTu4Yeckasa reomeTpus B npocTpaHcTBe. NNockocTb B NPOCTPaHCTBE
HopmanbHbI BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:
1) (1;2; 15); 2)(1;-2;5);  3)(-1;2;3); 4) (1;2;-15)

12 Tema 9. AHanuTUYecKasi reomeTpus B npocTpaHcTBe. [psiMasi B npocTpaHcTBe
Hanpasnsiowwmin BekTop npsimon f = y_—+35 = 22;5 MMeeT KoopauHaThI:
1) (1;5;-5); 2) (0;5;-5); 3) (1,-3:2); 4)(2;3,5)

13 Tema 10. OuddepeHumanbHoe ncumcrneHme (yHKLUUM oaHon nepemeHHon. BBegeHne B
MaTemMaTM4yecKuMn aHanus
Hantn obnactb onpeaeneHuns pyHkumm y = %:
1) (o) 2) (o3 1) U (1;0); 3) [FLDU @), (=11 U (1)

14 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuum ogHon nepemeHHon. BBegeHue B
MaTemMaTM4YecKui aHanus
Lim % paBeH:
1) 0,7; 2) -0,7; 3)0; 4)1

15 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuUmM ogHon nepemMeHHon. BBegeHue B
MaTeMaTu4YecKun aHanus
0603Ha4mB 0 — 6ECKOHEYHO Marny BEMUYMHY, «© - BECKOHEYHO BOSbLUYO BENMMYMHY, C — KOHEYHYO HEHYEBYIO
BENWYMHY, ONpeaenuTb, YeMy PaBHO COOTHOLLEHME: °°T+C
1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb

16 Tema 11. OQudpcpepeHumnanbHoe ncumcneHume pyHKLUn ogHom nepemeHHon. NMponssoaHasa PyHKLMN.
MpounsBoaHas pyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* 3

17 Tema 11. OuddepeHumnansHoe ncuncneHme pyHkuUm ogHon nepemeHHon. [pousBoaHas 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. OQudpcpepeHumnansHoe ncumcneHue pyHKLMM ogHOM nepemeHHou. NMpousBogHbie U




andcpepeHumnanbl BbICLUMX NOPSAKOB.

4 1 .
Vo OT OYHKUMM y == paBHa:

x2

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue ancdepeHUMansLHOro ncuMcneHus

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

Toraga 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 NEePEMEHHbIX.
_ 1
O6nacTb onpegeneHus yHKUUN Z = Noeror

Dx2—y2=2952)x*+y*<93)x*+y* =9%)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 N HECKOJIbKMX NepPeMeHHbIX.
Hatu 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 BblYUCIIeHNe.
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 NHTErpan n ero BblYncrieHme.
MHoecTBO nepeooBpasHbIx pyHKUMK f(x) = Y/x umeeT Bua:

) Vxf+c, 2)2VxT+C 3) TVxT+C, 4) —%+c.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHume.

KakoB reomeTpunyeckmin CMbICn onpegernieHHoro nHrerpana ot dyHkumm y = f(x) B nHtepeane [a,b] B gekapToBown
cucTeme koopauHat?

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




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

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

26 Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbIX (pyHKLMNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—gsin3x+ Cc;, 2 g—%sin3x+ c; 3) §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (PYHKLNNA.
Kakon nHTerpan He BbipaxaeTcsl B anieMeHTapHbIX OYHKLUNSX?
1). f\/%dx; 2) [xe*dx; 3)[e*dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
Kakon 13 npmBegeHHbIX HDKE MHTErpanoB ABMAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
1. [ifdx 2) [ffeodx 3). [feodx  4). [ f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
UeMy paBeH UHTerpan flmmedx?
1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHusa onpeneneHHOro NHTerpana.
Yemy paBHa nnowagb urypbl Ha pucyHke?
¥
P
=8 I -:
A B;‘ x
. [, fedx  2).[2(F&) —e()dx  3). [} f)dx — [ p@)dx  4). [} f()dx — [ p(x)dx
31 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbLIX Yucen
Mogynb KOMMIeKCHOro uncrna 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. OudchepeHumanbHble ypaBHEHUA NepPBOro nopsiaka.

Kakoe 13 ypaBHeHUIN He siBnsieTcs anddepeHLmarbHbIM YpaBHEHMEM C pasaensolMMUcs nepemMeHHbIMU?




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

3) ¥y +plx)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OudcdbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wuin nHTerpan guddepeHUmnanbHOro ypaBHeHu s y—z = xdx VMeeT BUA!

2 2 2

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

35

Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro Nnopsiaka ABnsaeTcs:

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

36

Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

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

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

37

Tema 23. Yucnosble paabl.

Kakol 13 gaHHbIX pSAoB SABNSETCA CXOAALLMMCS:

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

38

Tema 23. Yucnosble paabl.

[ns kakoro 13 creayoLux psAoB 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 ANCLIMNANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuio noarotoskm _ 29.03.04 TexHONOrMs XyaoxxecTBeHHON 06paboTkn MaTepmanoB
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHUA (3agayu, Kenchbl)

Ne n/n YCnoBus TUMNOBbIX MNPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHuWi (3a4aY, KeicoB)

1 Tema 1. MaTpuubl n onpegenuTenu.

[HaHbl oBe maTpulpl A = (é f) MB= (_11 i)

Tpebyetca Hantu C = A - B — 2A.

2 Tema 2. CuctemMbl NUHEMHbIX anreépanyeckux ypaBHeHUN.

Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen

1 2 114
<3 -5 3 1).
8

2 7 -1
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),

2) HaNTW peLleHne 3TO CUCTEMbI METOAOM MOSTHOrO UCKITIOYEHMS,

3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.

3 Tema 4. BeKkTopbl.

HaHbl BepwuHbl nvpamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B, C -
BEPLUNHbLI €€ OCHOBaHUS.

CpepnctBaMmu BEKTOPHOM anredpbl HAWTU:

1) BEKTOpbI C HA4anoM B TOYKe B 1 KOHLIOM B OCTarbHbIX BEPLIMHAX MMPaMUbI;
2)  ANVHY 1 HanpaBrsoLLME KOCUHYChI BekTopa BC;

4 Tema 4. Bektopsl. [pon3BeaeHns 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.

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

1 cKansipHoe npousBeaeHVe BeKTopoB BC n  BQ;

)
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nrowaab OCHOBAHWA MUPaMuUab;
5)  00BLEM nupamugpl.
5 Tema 5. MeTog KoopAMHAT Ha NIIOCKOCTM

TpeyronsHuk ABC 3agaH ceovmu BeplunmHamu: A(5,7);B(8,4)C(3,—3).

Havitu gnvny BeicoThl h, npoBeaéHHoM n3 BepLumHbl C.

6 Tema 6. NMpsamas Ha nnockocTu.




TpeyronsHuk 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 ULMEHTOM),

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

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

Tema 7. KpuBbie BTOpPOro nopsigka.

Ykasatb Tun KpI/IBOI;I BTOPOro nopsdnka, HanTKn ee napamMeTpbl, caenaTb YepTex:

@+5)? _ y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

[aHbl YeTblpe 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), npoxogsen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHCcTBE

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

Hawtu:

1) ypaBHeHwue npsimoi (AB) B KAHOHWYECKON hOpPME;

2) ypaBHeHue npamon (R), npoxogsLlen Yepes ToukyD napannensHo (AB);

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

10

Tema 10. BBegeHne B MaTeMaTU4eCKUM aHanNus.

log,(x—1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

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

Bblumcnutb npegerbl, He NoNb3yACb 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 OyHKLUUM ogHOMN NepemMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CreayoLLX OYHKLWIA:

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 npasuno Jlonurans:

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

X000 X+3x2+2x4’ x50 1-cos3x’

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

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHne audcepeHUnanbLHOro UCUNCIIEHUS.

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

16

Tema 12. NMpumeHeHne auddepeHUnanbLHOro NCYUCIEHUS.
Haitu HanGonbLuiee 1 HavMeHbluee 3HadeHne yHkuun v = x3 — 3x? —9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. DyHKLUN ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble Npou3BoAaHbIe.
0z

z=1InZ%  [okasaTb, 4To
Yy ’ ox

0z _
-x+5-y—0.

18

Tema 13. DyHKLMN ABYX U HECKOJNbKUX NepeMeHHbIX. Ipon3BoaHasa No HanpaBfEeHUIO 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 PYHKLNN HECKOJIbKUX NepeMeHHbIX.

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

20

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbluee N HauMeHbLlee 3Ha4YeHUs OYHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpaHn4eHHoi ocamu 0x, Oy n npsiMon x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIIeHNe.

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

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (pyHKLUN

earctg(x)

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

Bbmennte: 1. e

1+x2

23

Tema 17. OnpeaeneHHbIn UHTerpan. HecobcTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

Tema 18. NMpunoxeHusi onpeaeneHHOro UHTerpana.
BbiumcnuTs nnowane urypbl, orpaHUYeHHON NMHUAMU
y=(x—-1)2uny=5-—x2

25

Tema 20. OQudcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.




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

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEePBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOooBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=r =2

27 Tema 21. OuddepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

Haiiti yactHoe pelueHue ypasHeHus (1 + x2)y” — 2xy’ = 0, yooBneTeopstoLLee HadyarnbHbIM YCIIoBUAM

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

Haintn yacTHoe pelleHve ypaBHEHWS, YOOBNETBOPSOLLEE YKa3aHHbIM HadYanbHbIM ycroBusam: — y” — 5y' +

4y=0, Yly0=5 yli0=8
29 Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obuyee 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.

WccrnenoBaTh CX0QMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mflnfzz)f .
32 Tema 24. ®DyHKUMNOHaNbHbIE psAbl

HawTtun uHtepsan v paguyc cxoguMocTu psga

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

33 Tema 24. dDyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMO y =
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