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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 NOMNYyYEeHHbIX 3HaHNA.

1.3 TpeboBaHuA k NpeaBapuUTenbLHOM NOAroTOBKe O0bGy4atoLlerocs:

MpepBapuTternbHas NoAroToBKa NpeanonaraeT co3aHne 0CHOBbI AJ151 OPMMPOBaHUA KOMMNETEHLUMI, YKadaHHbIX
B M. 2, NPU U3YYEHUN OUCLIUMINH:

OucumnnuHa 633MpyeTC$| Ha KOMMNeTeHUUAX, C(bOpMI/IpOBaHHbIX Ha npegbiayuiem ypoBHe O6pa3OBaHVI9|.

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OrMK-1: Cnoco6eH NPUMEHsITbL eCTECTBEHHOHaYYHble U O6LIeNHKEeHePHbIe 3HAHUS, MeTOoAbl MaTeMaTUYeCKoro
aHanusa u MoaenMpoBaHUsl B NPoecCUOoHarnbHOM AeATeNbHOCTH

3HaTb: OCHOBHbLIE MOHATUA, 3aKOHbI N armropuUTMbl BCEX N3y4aeMblX pa3gesioB MaTteMaTuku

YMeTb: NpyMeHsiTb MeTodbl MaTeEMaTUYECKOrO aHanmMsa U MOAEeNMPOBaHUSA K pelleHnio NpUKnagHbiX 3aaad B o6nactu
NPOEKTUPOBAHUS Y NPOU3BOACTBA U3AENN NErKON NPOMbILLIEHHOCTU
BnageTb: HaBblkamMy MPUMEHEHWSI COBPEMEHHOINO MaTeMaTUYECKOro MWHCTPYMEHTapusi Afsl COBepPLUEHCTBOBaHMWS
NPOLIECCOB NPOEKTUPOBAHUS U MPOU3BOACTBA 0AeXabl, 0BYBM, KOXKXranaHTepeu, akceccyapoB, U3AeNUn U3 KOXWN U Mexa
OlMK-2: Cnoco6GeH yyacTBOBaTb B NPOEKTUMPOBAHUM TEXHONOMMYECKUX NPOLLECCOB C YYETOM 3KOHOMUYECKUX,
3KONOrMYecKnx, coumarnbHbIX U APYruX orpaHMYeHUin

3HaTb: TEOPETUYECKME OCHOBbI METOAO0B MaTeMaTUYECKOro aHanm3a 1 MOAeNMPOBaHMS, MPUMEHsIEMbIX NPU 0bpaboTke
JaHHbIX O TEXHOJIOrMYECKUX MpoLieccax M 000pyaoBaHNM NPOM3BOACTBA U3LENTNIN NTErKON MPOMbILLIIEHHOCTM

YMeTb: NpUMEHsTb MEeTOAbl MaTEMAaTUYECKOro aHanmsa U MOLENMPOBaHUA MPU NPOEKTMPOBAHUM TEXHOSIOTMYECKNX
NpoLEeCCOB NPOM3BOACTBA M3AENWIA NErKON MPOMBILLIIEHHOCTM C YH4ETOM S3KOHOMMWYECKUX, IKONOTMYECKMX, CouMarnbHbIX 1
OPYrux orpaHn4eHnn

BnapeTb: HaBblkamn NMPUMEHEHUS METOLOB MaTteMaTUYECKOro aHanm3a U MOLENMPOBaHUA B 3afdadax onTMMaribHOro

BblGOpa 0GopyaoBaHUA OJ1S MPOEKTUPYEMbIX TEXHOSIOMMYECKUX MPOLIECCOB C YYETOM SKOHOMUYECKUX, SKOJIOrMYECKMX,
coumasibHbIX U APYryX OrpaHHeHni

3 PE3YIIbTATbI OBYYEHUA MO ANCUUNNIUHE

KoHTakTHas
paboTta

MHHoBaL, dopma
CP
dopmbl | Tekyiero
3aHATMA | KOHTpONnA

HaumeHoBaHwue 1 coagepxaHune pasnernos,

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

(yacol) | (vachkl)

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NMHENHON anrebpbl
Tema 1. Martpuubl ”n onpegenuTenmu.
MaTtpuubl. CsonctBa Matpuu. [encTtsus
Hag MaTpulamu. Onpenenvtenn.
CeorictBa  onpegenutenen.  Cnocobbl
nogcyeTa onpegenurenen.

lNpakTnyeckme 3aHatna: [enctsna Hag
MaTpulamu. Cnocobbl nogcyeta
onpeaenutenen. (PewexHne 3agad) 1
Tema 2. Tema 2. Cuctembl NUHENHBbIX
anrebpanyeckux ypaBHeHun.  Cuctemsl
TpeX TmWHEWHbIX YpaBHEHUW C Tpems
Hen3BeCTHbIMU, hopMynbl Kpamepa, meTtoq
NMOMHOrO UCKMIOYEHUS. 1 1 14 I
MpakTnyeckue 3aHATUNA: PelleHne cuctem
NVHENHbIX — anrebpanyeckMx YypaBHEHWUN
METOAOM  MOSHOrO  WUCKIKOYEHUsi, Mo
dopmynam Kpamepa. (PeweHune 3agay)

03,3




Paspgen 2. BekTopsl

Tema 3. Onpenenexne Bektopa. PaBeHCTBO
BekTOpOoB. KonnnHeapHble 1 KOMNiaHapHble
BekTOopbl.  JIMHENMHble  onepauun  Hapg
BekTopamu. [lpoekuun BekTOopa Ha oOcU
KoopauvHaT. 3anucb BekTopa B dopme
npoekuunn. basuc.

MNpakTnyeckme 3aHATUS: JInHenHble
onepaumMn Hag Bektopamu. (PelleHue
3apad)

Tema 4. TlpousBedeHuss  BEKTOPOB.
lMpousseaeHUss BEKTOPOB, 3afaHHbIX B
dopme npoekumn. CkanspHoe, cMeLLlaHHoe
N BEKTOPHOE MNpPOM3BEAEHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTtuyeckne  3aHaTMA:  [MpumeHeHue
CKansApHOro, CMELLaHHOro W BEKTOPHOro
npous3BedeHnss BEKTOPOB [ANA  peLleHus
npuknagHbix 3agad. (PeweHue 3agay)

Paspgen 3. AHanuTtudeckas reomeTpusi Ha
MNOCKOCTU

Tema 5. MeToq koOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopauHAT  Ha  MIIOCKOCTMH,
OCHOBHble  3agauw. MpeobpasoBaHus
CUCTEM KOOPAMHAT.

MpakTtuyeckne 3aHaTus: [epexogbl B
cuctemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NnNockocTw.

OcCHOBHbIe ypaBHEHUS NPSAMON. Yron mexay
npsMbiMK.  YCrioBus  napannenbHOCTU U
nepneHanKynsapHOCTM NPSAMbIX.
MpakTnyeckne  3aHatma:  [pumeHeHune
OCHOBHbIX  ypaBHEHWA  npsMoM  Ans
peweHuns 3agad. (PeweHne 3apad)

13,75

12

ra

03,3

12

12

3,03

Tema 7. KpuBble BTOpOro nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHUs,  rpadvku.
CeorictBa. O6Llee ypaBHEHNE KPMBOWM BTOPOro
nopsiaka.

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

10

nn

Pasgen 4. AHanutMyeckas reomeTpua B
NpoCTpaHCTBE

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatel B npocTpaHcTBe. [1nockocTb B
NpoCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpoXoasLLen yepes OaHHyHo TOYKY
nepneHanKynsipHo OaHHOMY BEKTOPY,
YypaBHEHUNE MITOCKOCTU, MPOXOASLLEN Yepes TpuU
OaHHble TOYKK, obLlee ypaBHEHNME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTUM AN peLleHus 3agad.
(PeleHune 3agay)

11

Tema 9. lNpsamMasn B NpocTpaHCTBE.

Mpsimas B MpPOCTPaHCTBE  Kak  JINHUS
nepeceveHust nrockocten. KaHoHuyeckue u
napameTpuyeckmne ypaBHEHUS NPSIMONA.
YpaBHEHUS NPAMON, NMpoXoasen vepes aOBe
3agaHHble Touyku. [lpsimaa M NnockocTb B
NpOCTpaHCTBe.

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

13

ra

A3,K




Pasgen 5. OuddepeHumanbHoe ucHMUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

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

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

Tema 11. OuddepeHuymnansHoe ucyucreHme
YHKUMM OOHOW NEepeMEHHOMN.

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

12

16

03,3,K

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCMEHMS.

OcHoBHblEe Teopembl  auddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITHIO
HeonpeaeneHHocTen. MiccnegoBanne yHKLMM
no nepsoM M  BTOPOM  MNPON3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMN  (HeOOXoaumble U OOCTaTOYHble
yCroBusl). YCroBus BbIMyKMIOCTW, BOTHYTOCTH,
TOYKM nepernda n acUMNTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaATUA: [NpuUMEHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpadukos dyHkumin. (PeweHne
3agay)

Pazgen 6. ®yHKUMM HECKOSBbKMX NEPEMEHHbIX

16

nn

Tema 13. OyHKkUMM [OBYX U HECKOSbKMX
NnepeMeHHbIX.

OcHOBHbIE onpeaerneHus. Mpupawenne
dyHKUMKN. YacTHble Npon3BoAHbIE, YacTHblE U
NonHbIn  AuddepeHuman  QYHKUUA  MHOMUX
nepeMeHHbIX.

MpakTuyeckune 3aHATUSA: BbluncrieHne 4acTHbIX
NPon3BOAHbIX (PYHKUMIA. [TprMeHeHe NonHoro
anddepeHumnana PYHKLMIA MHOIMMX
NepemMeHHbIX [AMs PeleHnss NpakTUYeCcKnX
3agay. (PelleHve 3aga4)

10

3,03




Tema 14. O3kcTpemymbl QYHKUUM OBYX U
HECKOMbKMX NepeMeHHbIX.

OcHoBHble ~ noHATMHA.  Heobxogumble
AoCTaTovHble  YCNoBuSA CyLLIEeCTBOBaHMSA
3KCTpeMyMa PyHKLMN ABYX NepeMeHHbIX.
MpakTnyeckne 3aHATUA: Haxoxgaenue
9KCTPEMYMOB (DYHKUUA MHOMUX MNEePEeMEHHbIX
(PeleHve 3agay)

Paspen 7. HeonpegeneHHbIN uHTErparn

10

nn

Tema 15. HeonpepeneHHbln nHTerpan u ero
BblYMCIIEHME.

MepBoobpa3Has u HeonpeaeneHHbIn MHTerparn.
CeolicTBa nepBooGpasHo. CeolicTBa
HeornpeaeneHHOro UHTerparna, BbiTekawLmne n3
onpegeneHusi. JIHelHble cBowcTBa. Tabnuua
WHTErparnos.

MpakTuyeckune 3aHsaTUSA: NprMeHeHne Tadnuubl
AN BblMUCNEHMST MPOCTENLLNX WHTErpanos.
(PelweHune 3agay)

Tema 16. OCHOBHble KraccCbl MHTErPUPYEMbIX
PYHKLMA.

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

20

Paspgen 8. OnpegeneHHbi nHTerpan

12
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Tema 17. OnpeneneHHbIn WHTErparn.
HecobcTBEHHbIE MHTErparnbI.

OnpegeneHne onpeneneHHoro nHTerpana, ero
CBOWCTBA. JInHenHble CBOMCTBA
onpeaeneHHoro  uWHTerpana. MWHTterpan c
nepemMeHHbIM BepxHUM npegenomMm. dopmyna
HbtoToHa — JlenbHuua. Metogbl BblMUCTIEHUS
onpeneneHHoro wuHrterpana. HecobcTBeHHble
WHTerpansi.

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

Tema 18. TlpunoxeHus  onpenerieHHoro
WHTEerpana.

MpunoxeHus onpedeneHHOro wHTerpana K
3agjavaM reomeTpuu: BblYMCIEHUE Mowagen
nnockmMx curyp, o6bLEMOB Ten MNepemMeHHOro
ceyeHusa. Ob6beM Tena BpaLleHus.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
ONpedeneHHoro uHTerpana pAns  peLleHus
npakTudeckmx 3agad. (PeweHune 3agaq)

10

Paspgen 9. JuddepeHumanbHble ypaBHEHUS U
psabl

12

ra

Tema 19. YucrnoBble MHOXeCTBa, OCHOBHble
Buabl. MHOXECTBO KOMMMEKCHbIX  4ucen,

OENCTBUS C KOMMEKCHBIMY YUCIIaMM.

0,3,43,K




Tema 20. OdnddepeHumnancHble ypaBHEHUs
nepBoro nopsiaka.

Onpenenexue aunddepeHumnanbHoOro
ypaBHeHUss nepBoro nopsigka. Onpepenexve
pewenns. HavanbHble ycrioBusi. OCHOBHblE
BUAbI andppepeHumanbHbIX ypaBHEHUN:
ypaBHeHust c pasgeneHHbIMU "
pasgensowmMMmnca nepeMeHHbIMU, NUHENHbIE,
OAHOpPOAHbIE.

MpakTnyeckme 3aHATUS: PeweHne
AnddepeHumnaneHbIX  ypaBHEHUI  NepPBOro
nopsaka.(PelieHvne 3agay)

Tema 21. OudpepeHumansHble ypaBHEHUS
BTOPOro nopsigka.

Onpepgenexue AnddepeHumnanbHOro
ypaBHeHus BToporo nopsaka. OnpegenexHve
peweHus. HavanbHble ycnosusa. Teopema
CYLLLECTBOBaHUSA U €ANHCTBEHHOCTU peELLeHus.
Cny4yau, gonyckatowme NoOHWKEeHNs nopsgka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  YpaBHEHUA  BTOPOro
nopsigka, O0MyCKaoLmX MOHMKEHWe
nopsaaka.(Pelienne 3anay)

Tema 22. JluHeliHble AudpdepeHumnancHble
ypaBHEHUS BTOPOro nopsiaka.

JInHenHble opHOpOAHbIE W HEOAHOPOAHbIE
anddepeHunancHble  ypaBHEHMS  BTOPOrO
nopsiaka. TeopeMbl O CBOWCTBaxX peLUEHUN.
Teopembl 06 o06Wwem pelueHnn. YpaBHEHUS
BTOPOro nopsiaka c MOCTOSIHHLIMM
KoadppmumeHtamn. Metoa pelueHns NMHENHbIX
OLHOPOAHBLIX W HEOAHOPOAHbLIX YPaBHEHUA C
NOCTOAHHLIMU KOS PULIMEHTAMM.
MpakTnyeckne 3aHATMA: PelleHne NMHENHbIX
ondpepeHumanbHbIX  ypaBHEHUI  BTOPOTO
nopsiaka C MNOCTOSAHHbIMK KO3dhdmumneHTamm
(Pellienue 3anay)

10

13

10

Tema 23. Yucnosble pagbl.

Onpenenexne 4YMCHOBOro psaa.
Heobxognmbin Npu3HaK  CXOOUMOCTMW.
MpaBuna pencteua ¢ psagamu. Psgbl ¢
NONOXUTENbHbIMM  uneHamu.  [NpusHakm
CXOOMMOCTW.  3HaKOMEepeEMEHHbIE  psaabl.
Teopema JlenbHunua ans
3HaKo4YepeayLLNXCsa psiaoB.
[NpakTnyeckme 3aHaTua: MccnegoBaHne Ha
CXOANMOCTb 3HaAKOMONOXUTENbHbIX
yncnoBbIX psaoB. [NpuMeHeHne Teopembl
JleibHunua ans ncenegoBaHns
3HaKo4yepeayLmxcs psiaoB Ha
cxoammocTb. (PelueHne 3agay)

16

Tema 24. dyHKUMOHamNbHbIE PSAbI.
CTeneHHble psabl. Onpepnenenuve
cTteneHHoro psiga. Ob6nacTtb CXOAUMOCTU
cTeneHHoro psaga. Teopema Abens. Paguyc
N MHTEpBan CXogUMOCTMW.

Psaabl Tennopa n MaknopeHa.
lNpakTnyeckne  3aHATUSA: HaxoxxgeHus
paguyca W WHTepBana  CXO4UMOCTU
cTeneHHoro psaa. PasnoxeHne yHKUMM B
psa Tennopa u MaknopeHa. (PelueHune
3agay)

17,25

ra

Wtoro B cemecTpe (Ha kypce ans 3A0)

24 24

299

KoHcynbTauum n npomexyTodHas
aTrectauus (Ok3ameH, 3a4er)

2,75

10,25

Bcero koHTakTHas pabota n CP no
AucuunnuHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnupoBaHmne y'~|e6HbIM nJiaHoOM He npeagycMoTpeHo

5. ®OHA, OLIEHOYHbIX CPEOCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK

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

Koa [MokasaTenu oueHMBaHNA pe3ynbTaToB 00y4YeHus HammeHoBaHue oLeHo4Horo
KOoMneTeHuun pesy y cpeacTea
dopmynupyeT 1 06BACHAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMBbI U
Bonpocbl ansa YCTHOro
anropuTMbl U3ydaeMblx pa3genos MaTemMaTuku.
cobecenoBaHus
Pewaet TMnoBbI YM U Npumepbl N HOBHbIM M3y4aeMbIM
OrK-1 elae oBbIE 3383 pumep O ocHo 3yHae Bonpockl ana TectupoBaHusi
pasgenam maTemaTuku.
. |[paKTUKo-OpUeHTMPOBaHHbIE
OObACHAET B3aMMOCBSA3b OCHOBHbIX MaTemMaTM4eckux mopenew u 3a0aHMR
METOOOB U MUX 3HAYEHUE MPU peLLeHnN NpaKTUYECKNX 3agau.
dopmynupyeT U MNOHMMAET OCHOBHblE MOHATUS WU MeToabl
aHanutnyeckon un aunddepeHunanbHOn reoMeTpuu, JNIMHENHOM
anrebpbl, MaTemaTW4eckoro aHanusa, Teopuum BeposTHocTel u[Bonpochl ana YCTHOro
mMaTemaTM4eckoil cTaTucTuku, paboTtaeT C  maTemaTudeckum|cobecenoBaHus
annapaToMm, UCNoSb3yeMOM B creLmarbHbIX Kypcax.
OriK-2 PewaeT TvnoBble 3agayn ¢ JoOBeAEHMEM peLLEHMs A0 npuemnemoro|Bonpochkl Ans TeCTUPOBaHMWSA

pesynbtata (4ucna, dopmynbl, rpaduka), B TOM 4ucrne C
NCMNonb3oBaHNEM 0a30BbIX MaTEMATUYECKUX MAKETOB U MPOrpamMm.
Bocnpoussogut Te AENCTBUA, KOTOpbIE MPOM3BOAATCS B pearbHOM
mMaTtemMaTu4yeckomMm muccrnegoBaHun npu MmogenmpoBaHun npoueccos n
NpoOn3BOACTB.

MpaKTUKO-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cucrema n KpuTepum oLeHUBaHUA

LLIkana oueHnBaHua

Kputepumn oueHnBaHns coopMMpPOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnn4HO) npegMeTa W LUMPOKYK 3pyauumio B

[MonHbLIN, ucdepnbiBalOWUN OTBET, SABHO
OEMOHCTPYpYOLWMIA rrybokoe MoHuMaHue

oueHvBaemon obnactn. Kputuyeckuis,
OpWrMHarsbHbIN NOAXo4 K maTepuarny.

OtBer MOSTHbIN, OCHOBaHHbI Ha
npopaboTke BCEX obsa3aTenbHbIX
4 (xopoLuo) UCTOYHMKOB  MHpopmaumn. Togxon K
martepuvany OTBETCTBEHHBIN, HO

CTaHOapTHbIN.

3 (yoosneTtBopuTenbHO) | [JeMOHCTpupyeT noHUMaHue npegmeTta B

OtBeTt BOCNpon3BoAUT B OCHOBHOM TOJIbKO

NEKLNOHHbIEe maTtepuvansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHaoBaHHON nuTepaTypon.

uenomMm, 6e3 yrnybneHus B geTanu.
MpUCYTCTBYIOT  CYLLECTBEHHbIE  OLLUMOKM
unM npoGenbl B 3HAHMSIX MO HEKOTOPbIM
Temam.

2 (HeyOoBMETBOPUTESNBHO) | 3HAYMTENBHON  YacTM  MPUHLUMNNANsLHO

HecnocobHoCTb OTBETUTL Ha BOMpocC 6es
nomoLumn 9K3amMeHaTopa. Hes3HaHue

BaXHbIX 3MEMEHTOB AVCLUNIIUHDI.
MHoroumncneHHble rpybbie ownoku.

[leMoHCTpYpYyeT MoHWMaHve npeaMeTa B

3ayTeHo
uernowm, 6e3 yrnybneHus B getanu.
HecnocobHocTe oTBETUTL Ha BOMpoc 6e3
nomoLum 3K3ameHaTopa. HesHaHue
He 3auyteHo 3HAUYUTENbHOM  YacTM  MPUHLMNMANbLHO
Ba)KHbIX 3IEMEHTOB JOVCLMUMNIIUHBI.

MHorouuncneHHble rpybble owndku.




5.2 TunoBble KOHTPOJIbHbIE 3afaHUSA UIN UHbIE MaTepuanbl, Heo6xoAuMbIe AN OLeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MUNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BOMNPOCOB

Ne n/n | dopmynupoBKM BONPOCOB

Kypc 1

Pagpl Tennopa n MaknopeHa

dyHKLMOHanbHbIe psabl. CTeneHHble paabl. O6nacTb cxogumocTu. Teopema Abens. Paguyc 1 uHtepsan
CXOAMMOCTW.

|_|pI/13HaKI/1 CXOAMMOCTU 3HAKONOJIOXKNTENIbHbIX 1 3HAaKonepeMeHHbIX PpAaoB, abconTHasa cxogMMOoCTb.

Yucnosble psaasl. Onpenenexune. CeolicTea. Heobxoaumbli NpusHak cXoaUMOCTU.

JInHenHble ouddepeHumnansHble ypaBHEHNS BTOPOro Nopsiika ¢ NOCTOSIHHbIMK KoddduumneHTamm

o |O|~|W] N |-

IndbdepeHumnanbHble ypaBHEHUS MEPBOrO NOPSAKA, UX OCHOBHbIE BUAbI (C pa3aensiolmMMncs 1
pa3feneHHbIMU NepeMeHHbIMU, NMHENHbIe, oaHopoaHbie). O6Lee pelueHve 1 3agada Koww.

KomnnekcHble yncna. OnpeneneHme. [encTBma Hag KOMMNEKCHbIMU YMCnamu. d)opmyna MyaBpa. (DOprI
3anncu KOMnJekcHoro Yncna.

8 MpunoxeHusa onpegerneHHoOro uHTerpana. Belumcnenve nnowanemn nNockux douryp

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

10 OnpepenerHbli MHTerpan. MeToabl BblMUCTIEHUS.

11 OnpepgeneHHbIn MHTerpan (onpeaeneHune, CBOMUCTBa, Teopema o cpegHeM). ®opmyna HbtoToHa — JlenbHuua.

12 HeonpegeneHHbii uHTErpan (onpegeneHne, CBOMCTBA, METOAbI BbIHUCIIEHUST)

13 OKCTpeMyM (PyHKLMM ABYX NEPEMEHHbIX (HEOOX0AMMOE N 4OCTAaTOYHOE YCIOBUS CYLLECTBOBAHUS
3KCTpEMyMA)

14 ®PyHKUMM OBYX NEpeMeHHbIX (onpeaenexHve, npeaen, HenpepbIBHOCTL)
IMpyMeHeHUs NOHATUA NPOU3BOAHOM A8 UCCNeAoBaHUSA CBOMCTB (DYHKLMNK:
0 Bo3pacTaHue 1 yobiBaHMe PYHKLMN

15 0 TOYKM SKCTpeMyma
0 BbINYKMOCTb ee rpaduka
0 Toukn nepervnba rpadgumka
0 acuMnTOThl (BEPTUKANbHBIE U HAKITOHHbIE)

16 Mpasuna Jlonutans packpbITna HeonpeaeneHHoCTeN

17 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI

18 HenpepbIBHOCTb OYHKLMM B TOUKE, Ha oTpeske. Buabl pa3pbiBoB.

19 MpounsBoaHble n anddepeHLmans BbiCLUUX NOPSLAKOB

20 lMpousBoaHas, ee onpeaeneHne, reoMeTpUYECKUn U MexXaHNYeCKMn CMbICHbI, MpaBuna BblYUCIEHUS

21 KpvBble BTOpOro nopsiaka (3nmnc, OKpyXHOCTb, runepbona, napabona), nx KaHOHUYECKUE YpaBHEHWS,
CBOWCTBA, YepTex.

22 Yron mexay npsiMon 1 NAIOCKOCTbLIO, YCIOBUS UX NapannenbHOCTU U NepneHanKynsapHOCTU

23 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMO B MPOCTPaHCTBe.

24 [Yron mexgy nrnocKocTaMu. YCrnoBusa napannensHoCTU 1 NeprneHauKynsapHOCTH NOCKOCTEN

25 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbl ypaBHEHUS MIIOCKOCTMU.

26 Mpsimast Ha nnockocTu. Buapl ypaBHEHU NPSMON.

27 BekTopbl B reomeTpuyeckon n koopanHatHon oopmax. Onpegenenune. Ceorctea. [lencTBmsA Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE M CMeLLaHHOE NPOM3BEAEHNS BEKTOPOB. VIX reomeTpuyeckre npunoXeHus.

28 CucteMbl nNMHerHbIX ypaBHeHWA. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. TeopeMa KpoHekepa — Kanennu.
dopmynbl Kpamepa.

29 Matpuupl n onpegenutenn. Onpegenexua. Ceownctea. [lenctesna Hag matpuuamn. Packpbitne

OﬂpeﬂeHMTeHEVI BTOPOIo U TpeTbero nopAankos.

5.2.2 TunoBble TeCcTOBbIe 3afaHNA

TunoBble TecToBble 3agaHuNs HaxoaaTcs B [NpunoxexHumn k gaHHomy Pl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)

TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3aaHus (3agaym, Kencbl) HaxoasaTtes B MpunoxeHun k gaHHomy P10




5.3 MeToaunyeckue matepuansl, onpeaensirowme npoueaypbl OLleHUBaHUSA 3HaHUN, YMEHUI, BnageHun
(HaBbIKOB U (MNIN) NPAKTUYECKOro ONbiTa AEATENbLHOCTH)
5.3.1 YcnoBusa gonycka oby4aroLerocs K NpomMexXyTo4yHon atrectaumm 1 nopsiaoKk NMMKBUAaLMN akageMmnyeckomn

3a40MKEeHHOCTHU

lMpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTUpoBaHO NoKarnbHbIM HopMaTuBHbIM aktom CM6MYMTaA
«[lMonoxeHue o NpoBeAeHNM TEKYLLLEro KOHTPONS yCneBaeMOCTU U MPOMEXYTOYHOM aTTecTalmm obyyaroLwmxca»

5.3.2 dopma npoBeaeHNs NPOMEXYTOYHOMW aTTecTauumn no AUCLUNNINHe

YcTHas +

5.3.3 Ocob6eHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum nNo AUCUUNIIMHE

MncbmeHHas

* Ha NoAroToBKy oTBOAUTCHA 45 — 60 MUHYT
* Ha OTBET Mo GMNeTy 1 gononHUTENbHbIE Bonpockl 30 — 35 MUHYT
* ICMOMb30BaHWe BCoMoraTenbHon nuTepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPeAyCMOTPEHO
B TeueHune cemecTpa BbINONHAETCA KOHTPONbHasa paboTa.

Kom NbOTEpHOEe TeCTUpoBaHMe

NHasa

6. YHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE OUCUUMINTNAHBI
6.1 YyeOHasa nutepartypa

AsTOp

3arnasve |

MN3paTenbcTBO

["op n3gaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHasa nutepartypa

locnogapukos, A. T1.,

Bbicluaa matemaTtuka. Tom

http://www.iprbooksh

MBakuH, B. B.,|3. OnemeHTbl  BbICLLEN CankT-MeTen6vor: op.ru/71689.html

Kepenuyk, M. A, |anrebpbi. WHTerpaneHoe Ha VIOHaJ'I:HIZIE ’

Morunesa, Jl. M. |ucuucnenune dyHKLUMIA MUHe ;ﬂbHO-CbI LeRO 2015

MoTtaneHko, A. A.,|oOHON NEepeMeHHOW u ero P P z

PomaroBa, 0. C.,|npunoxeHus YHUBEPCUTET «T OpHIV»

"ocnopgapvkos, A. T1.

BepesuHa, H. A. Bbiclwast maTeMaTuka Capartos: HayuHasi kHura 2019 gg%ﬁ\év(\;\gv;.ép;?r%cl)ksh

lFocnogapukos, A. I.,|Bbicuas matematuka. Tom 1. . http://www.iprbooksh

Kapnosa E A.,|NnHenHasn anrebpa CaikT-etepoypr: op.ru/71687.html

’ i ” ) HauunoHanbHbIN ’ ’

KapnyxuHa, O. E.,|BektopHas anrebpa. MUAHEDANL HO-ChIDLEBO 2015

MaHcypoBa, C. E.,|AHanutndeckas reometpusi P [_p °

Focronapukos, A. T, YHVMBEPCUTET «[ OPHbIN»

locnogapwkos, A. I.,|Bbiclias matemaTuka. Tom 4. http://www.iprbooksh

3auenuH, M. A, |OvuddepeHuymnancHele op.ru/71690.html

KonToH, I. A.,lypaBHeHus. Psagel. Pagpl : .

Jlebepnes, n. A.|Pypbe wn npeobpasoBaHue CSZKLS:;?SS&EF'

Ob6pyyeBa, T. C.,|Dypbe. OuddepeHumansHoe MUHE :J'IbHO-CbI B0 2015

AxkoeneBa, A. A.|v uHTerpanbHoOe ucYUCNEHNE HVIBep cnTeT «[_g bl

locnopgapukos, A. . [dyHKUMI Heckonbkux| Y P P
nepemMeHHbIX. Teopusi nons

locnogapukos, A. I.,|Bbiclias matemaTuka. Tom 2. http://www.iprbooksh

BonbiHckasa, W. A.,|Hayano maTtemaTtunyeckoro . op.ru/71688.html

KapnyxuHa, O. E.,|aHanusa. Cs:'(:on:;ﬁffzgr'

Ckerniko, 0. A.,|AndbdepeHuymansHoe MUHE :J'IbHO-CbI L EBOI 2015

ObpyyeBa, T. C.,|ucuncneHve dyHKLMIA OgHON HVIBep cnTeT «Fg N

locnogapvkos, A. . [nepemeHHon n ero| ¥ P P
NPUINOXEHUS

6.1.2 lononHuTenbHas y4yebHasa nutepartypa

LWHapesa, I'. B. Bbicwas MaremaTuka Cumdpepononb: http://www.iprbooksh
(nvHeliHas anrebpa) YHuBEpCUTET 9KOHOMUKM U 2020 0p.ru/101397.html

ynpaBneHus

tOroea, H. B. Bbicwas MaTtemaTuka. http://www.iprbooksh
OudbdepeHunansHblie HHOBOC”66”pCK:V 0op.ru/99175.html
ypaBHeHUs! OBOCHOMPCKIA 2020

rocyaapCTBeHHbI
TEXHWUYECKMIA yHUBEepCUTET




6.2 NepeyeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPaBOYHbIX CUCTEM
1. TpeHaxep no BbiCcLLEN MaTeMaTuke [AnekTpoHHbI pecypc]. URL: http://e-math.ru
2. MndpopmaumoHHas cuctema «EanmHoe okHO AocTyna Kk obpasoBaTtenbHbIM pecypcamy» [ONeKTPOoHHbIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6MbnmnoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro obecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHUYECKON Ba3bl, HEOOXOAMMOW ANA OCYLIEeCTBEeHUA ob6pa3oBaTesibHOro
npouecca no AUCUUNIINHE

AyauTtopus OcHalleHue

MynbTuMeguinHoe obopyaoBaHue, cneumnanmavpoBaHHas Mmebenb, Jocka
JlekunoHHas y A pyA H P A
ayourtopumsi

YuebHas ayauTtopus

CneunanusvnpoBaHHasa MmeGenb, 4ocka




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHumo noarotoBkn _ 29.03.01 TexHONOrnsa n3genu Nerkor NPOMbILLIEHHOCTU

HavmeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TeCToBbIE 3a4aHus

Ne

n/n (DOpMyﬂMpOBKVI TECTOBbIX 3a4aHW1

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

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

2 | Tema 1. MaTpuubl 1 onpegenutenu. lencTtBma ¢ maTpuuamm.

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

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

3 | Tema 2. Cuctembl IMHENHbIX anredépanyecknx ypaBHeHUM.
. . . (1 2|-3
Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (3 2| 5 ) TO Xy — Y, paBHO

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

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

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

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

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

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

6 | Tema 4. BekTopbl. [pousBeaeHusi BeKTopoB. [pumeHeHne nponM3BeaeHNUA BEKTOPOB AN peLueHus
nNpuKnagHbIX 3agay

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

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

7 | Tema 5. AHanuTUYecKasi reomeTpusa Ha nnockoctn. Metopn koopanHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:

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

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

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




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

9 | Tema 6. AHanuTUYeCKasi reoMeTpu1A Ha nnockocTu. Npsmas Ha NNOCKoOCTU
YpaBHeHMeM NPSMOK, NepneHanKYnApHON NPAMOn y = %x — 5, aBngeTcsa
1) y=§x+5;2)y=—2x+5;3)y= —%x—3;4)y=2x—3
10 | Tema 7. AHanuTUYeckas reoMmeTpus Ha nnockocTu. NMpsamasa Ha NNoOcKocTn
KpuBblie BTOporo nopsigka.
[aHo ypaBHeHue runepb6onsl @ - % =1.
Torpa pacctosiHne Mmexay ee hokycamu paBHo:
1)6; 2)9; 3)3; 425
11 | Tema 8. AHanuTU4YecKasa reomeTpusi B NpocTpaHcTBe. [1N10CcKoCTb B NPOCTPaHCTBE
HopmanbHbI BEKTOP NNockocTn x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:
1) (1;2;15);  2)(1;-2;5);  3) (-1;2;3); 4) (1;2;-15)
12 | Tema 9. AHanuTMYeckas reomeTpus B npocTpaHcTBe. [Npsimasa B npocTpaHcTBe
HanpasnstoLwmin BeKTop npsimon f = y_—+35 = 22;5 MMeeT KoopauHaThI:
1) (1,5;-5); 2) (0;5;-5); 3) (1,-3:2); 4)(2;3,5)
13 | Tema 10. OucbdepeHumanbHoOe ncuncrieHme pyHKLUMM ogHON nepeMeHHON. BBegeHne B MaTemaTm4yeckum
aHanus
Hantn obnactb onpegeneHuns pyHkumm y = %:
1) (1;00); 2) (—o;1) U (1;0); 3) [-L1DU(L;0); 4)(=1;1) U (1;0)
14 | Tema 10. OucbdepeHumnanbHoe ncuncrieHme pyHKLUMM ogHON nepeMeHHON. BBegeHne B MaTeMaTmM4eckum
aHanus
Lim % paBeH:
1)0,7; 2) -0,7; 3)0; 4)1
15 | Tema 10. OudcbdepeHumnanbHOe ucuncrieHme pyHKUMM ogHOW nepeMeHHOW. BBegeHne B MaTeMaTu4eckum
aHanus
0603Ha4mB 0 — 6ECKOHEYHO Many BENNYUHY, © - BECKOHEYHO GoNbLUYO BENUYNHY, C — KOHEYHYIO HEHYIIEBYHO
BENWYMHY, ONpeaenuTb, YeMy PaBHO COOTHOLLEHME: °°T+C
1) 0; 2) «; 3) C; 4) HeonpegeneHHOCTb
16 | Tema 11. AndbchbepeHumansHoe ncumcneHne PyHKUmMmn ogHon nepemeHHown. NMpounsBoaHas pyHKLUK.
MpousBoaHas PyHKLMK y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe*'*34) (x% 4 3)e* 3
17 | Tema 11. AncbchbepeHumnanHoe ncumcneHmne PyHKUMn ogHon nepemeHHon. [pounsBoaHas ¢pyHKUUK.

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

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




18

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

n 1 .
Vo OT OYHKUMM y == paBHa:

x2

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHUManbLHOro ncUMcneHus

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

Torga Touka MUHMMYMa Ha npoMexyTke (-5;4)

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

20

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

Dx2—y2292)x*+y*<93)x*+y* =94)x* —y*>9

21

Tema 13. DYHKLUN ABYX U HECKONbKUX NEePEMEHHbIX.
Hantun grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX U HECKOJIbKMX NepeMeHHbIX.
HalTtu kpuTnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

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

23

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

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

24

Tema 15. HeonpeneneHHbIN MHTErpan n ero BblYnucrieHme.

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

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

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

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

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

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




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

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

26

Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (OYHKLUNA.

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

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

27

Tema 16. OCHOBHbIE Knacchbl UHTErpPUpPyemMbIX (PYHKLMNA.

Kakolt nHTerpan He BblpaxxaeTcsi B 3fieMEHTapPHbIX (OYHKLUAX?

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

x+1

28

Tema 17. OnpepeneHHbIN nHterpan. HecobcTBeHHbIe MHTerpanbl.

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

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

29

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

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

30

Tema 18. MpunoxeHusa onpeneneHHOro UHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

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

31

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMJIEKCHbIX YMCen

Mogynb KOMMneKcHoro uncna z = 2 — 3i paBeH:

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

32

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

1) 5+ 3i; 2) 5-3i; 3)3—-i; 43

33

Tema 20. OudcpepeHumanbHble ypaBHEHUS NepBOro nopsiaka.

Kakoe u3 ypaBHeHUI He siBnsieTcs auddepeHLarbHbIM YypaBHEHUEM C pasaensoLMMncsa nepeMeHHbIMU?

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




3) ¥y +p(x)-y=gx); 4) %=Ctgxdx

34

Tema 20. OudcdbepeHumanbHbIe ypaBHEHUA NEPBOro nopsiaka.

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

2 2 2

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

35

Tema 21. OuddepeHumanbHblie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro nopsiaka SBnsaeTcs:

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

36

Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

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

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

37

Tema 23. YncnoBble psagbl.

Kakon 13 gaHHbIX pPAaoB ABNAeTcA cxogAawnmMca:

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

38

Tema 23. Uncrosble paabl.

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

DE(W—DZ—@ZV—Q -




MpunoxeHue 2

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

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

Ne n/n YcnoBusl TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHni (3agad, Kencos)
1 Tema 1. MaTtpuubl n onpegenuTenu.
12 _ (-1 3
[aHbl ABe maTpuubl A = (3 1) uB= ( 1 1).
Tpebyetca Hantu C = A - B — 2A.
2 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen
1 2 1|4
3 =5 3|1}
2 7 -1I8
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWUYECKOW hopMe (B BUOE CUCTEMbI YPaBHEHUI),
2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO MUCKITIOYEHMS,
3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwumHbl nvpamuapl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B, C -
BEPLUNHbI €€ OCHOBaHUS.
CpepnctBamu BEKTOPHOM anredpbl HAUTU:
1)  BEKTOpbl C HAYanoMm B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMubl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. BekTopbl. [lponsBegeHnsi BEKTOpoB
[aHbl BepwunHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.
CpepnctBaMu BEKTOPHOM anredpbl HAUTU:
1)  ckanspHoe npousBeaeHue Bektopos BC u  BQ;
2)  yron ¢ mexay pé6bpamn BC u BQ;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowagb OCHOBaHWS NUpamMuapl;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToa KOOpAUHAT Ha NNOCKOCTU
TpeyronsHuk ABC 3agaH ceovmu BeplunmHamu: A(5,7);B(8,4)C(3,—3).
Havitu gnuny BeicoThl h, npoBeaéHHoM n3 BepLumHbl C.




Tema 6. NMpsaAmas Ha nnockocTu.

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

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

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

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

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

Tema 7. KpuBbie BTOpOro nopsigka.

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

(x+5)*  y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctn (ABC);

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

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

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

Tema 9. lNMpsimas B npocTpaHcTBE

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

Hawru:

1) ypaBHeHue npsamon (AB) B KaHOHM4YeCKOn hopMme;

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

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

10

Tema 10. BBegeHe B MaTeMaTU4eCKU aHanNus.

log,(x—-1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

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

Bblumcnutb npegernbl, He NoJib3yACb NpaBUiioM Jlonutans:

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

12

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

Hawtu Toukn paspbiBa yHKUMK. MoCTponTb YepTex.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme PyHKLUM OAHOMN NepeMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CneayoLLMX YHKLWIA:

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

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIIEHUS.

HawnTtu npegensl, ucnone3sys npasurno Jlonutans:

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

X>00 X+3x2+2x4’ x50 1-cos 3x’

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

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHue audcdepeHUnanbLHOro UCUNCIIEHUS.

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

16

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

[-4; 4].

17

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

z=1InZ%  [okasaTb, 4yTo
Ty ’ ox

0z _
x+5y—0

18

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

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

19

Tema 14. dkcTpemMyM (PYHKLUN HECKOJIbKUX NepeMeHHbIX.

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

20

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

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

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIeHNe.

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

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyemMbix OyHKL UM

earctg(x)

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

Bbrmennte: 1. e e

1+x2

23

Tema 17. OnpeaeneHHbIn uHTerpan. Heco6cTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

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

25

Tema 20. OudcpepeHumnanbHble ypaBHEHUA NepBOro nopsigka.




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

26 Tema 20. OuddepeHumanbHbIe ypaBHEHUA NepBOro nopsigka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOoBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=er =2

27 Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

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

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

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

4y=0, Yly0=5 Yli0=8
29 Tema 22. JlnHenHble audbepeHuManbHbIe ypaBHEHUA BTOPOro nopsiaka.

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

. ! 120 3! !

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

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

HawTtu uHtepsan v paguyc cxoguMocTu psga

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

33 Tema 24. dyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMIO y =
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