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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 NPUMEHEHMIO NOMNYYEeHHbIX 3HaHNA.

1.3 TpeboBaHuA k NnpeaBapuUTenbLHOM NOAroTOBKe obGy4atoLlerocs:

MpepBapuTtenbHas NoAroToBKa npegnonaraeT co3gaHue OCHOBbI A1t DOPMUPOBaHNSA KOMNETEHLWUI, YKasaHHbIX
B M. 2, NPU USYYEHUN OUCLIMMINH:

OucumnnuHa 633MpyeTC$| Ha KOMMNeTeHUUAX, C(bOpMI/IpOBaHHbIX Ha npegbiayulemMm ypoBHe O6pa3OBaHVI$|.

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OrMK-1: Cnoco6eH NPUMEHsITbL eCTECTBEHHOHaYYHble U O6GLIeNHKEeHePHbIe 3HAHUS, MeTOoAbl MaTeMaTUYeCKoro
aHanusa u MoaenMpoBaHUsl B NPoecCUOoHarnbHOM AeATeNbHOCTH

3HaTb: OCHOBHbLIE MOHATUA, 3aKOHbI 1 armropuUTMbl BCEX N3y4aeMblX pa3gesioB MaTeMaTukn

YMeTb: NPUMEHSATb MeToAbl MaTeMaTUYeCcKoro aHanmsa U MoAenvMpoBaHUs K pelleHuto NpuknaaHbiX 3agad B obnactu
NPOEKTUPOBAaHUS M NPOU3BOACTBA U3AENN NErKON NPOMbILLIEHHOCTU
BnapeTb: HaBblkaMW NPUMEHEHUS] COBPEMEHHOIO MaTeMaTUYeCKOro WHCTPYMEHTapusi Afs COBEepLUeHCTBOBaHUS
MPOLIECCOB NPOEKTUPOBaHMS 1 NPOM3BOACTBA oAeXxabl, 00YBY, KOXXraniaHTepeu, akceccyapoBs, U3Oenuin U3 KoXu 1 mexa
OlMK-2: Cnoco6GeH yyacTBOBaTb B NPOEKTUPOBAHUM TEXHONOIMMYECKUX NPOLLECCOB C YYETOM 3KOHOMUYECKUX,
3KONOrMYecKnx, coumarnbHbIX U APYrUuX OrpaHMYeHUin

3HaTb: TEOPETUYECKME OCHOBbI METOLOB MAaTEMATUYECKOrO aHanM3a U MogenNMpoBaHusi, MPUMeHsIEMbIX Npu obpaboTke
JaHHbIX O TEXHOJIOrMYECKUX NMpoLieccax M 000pyaoBaHNM NPOM3BOACTBA U3LENTNIN NTErKON NMPOMbILLIIEHHOCTM

YMeTb: NpUMEHsATb MeTodbl MaTeMaTM4ecKoro aHanmsa M MOAENMPOBAHWUA MPU MPOEKTUPOBAHUMN TEXHOSIOMMYECKNX
MpoLEeCCOB NPOU3BOACTBA U3AENMUIA NErKON NPOMBILLNIEHHOCTU C Y4ETOM 3KOHOMMUYECKMX, KONOrMYECKMX, CoLManbHbIX U
OPYrux orpaHn4eHnn

BnapeTb: HaBblkaMy MPUMEHEHNS METOOOB MaTeMaTUYECKOro aHanmsa M MOAENUpPOoBaHMS B 3agadvax OnNTMMarbHOro

BblGOpa 060pyAoBaHWs AN MPOEKTUPYEMbIX TEXHOMOrMYECKMX MPOLIECCOB C YY4ETOM 3KOHOMMUYECKMX, IKONOTUYECKUX,
coumasibHbIX U APYryX OrpaHHeHni

3 PE3YJNIbTATbI OBYYEHUA MO ANCLUUNNNHE

KoHTakTHas
paboTta

CP MHHoBaL,

dopmbl
3aHATUN

HaumeHoBaHwue 1 coagepxaHune pasnernos,

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

(vacol) | (4acol)

CemecTp
(kypc ona 3A0)

Pasgen 1. OcHoBbI NUHENHON anrebpbl

Tema 1. Matpuubl U1 onpegenuTenm.
Matpuubl. CeoricTBa MmaTtpuy,. [lencteus Hag
maTtpuuamu. Onpegenutenun. CsowncTBa

onpenenuTenen. Cnoco0bbl nogcyeta 1 1 12
onpenenuTenen.

lNpakTnyeckme 3aHaTUS: [enctBus  Hag

MaTpulamu. Cnocobbl nogcyeta

onpeaenutenen. (PewexHne 3agad)

Tema 2. Tema 2. CuCTEMbI NUHENHbIX
anrebpanyeckux ypaBHEHUN. Cucremsl
TpeX INUWHEWHbIX YpaBHEHWA C Tpems
Hen3BeCTHbIMU, bopmynbl Kpamepa, meTton
NMOMHOrO UCKMIOYEHUS. 1 1 14 nn
MpakTnyeckne 3aHAaTUNA: PelueHne cuctem
NVHenHbIX  anrebpanyeckux  ypaBHEHWUA
METOAOM  MOMHOIMO0  MUCKMIOYEeHUs,  no
dopmynam Kpamepa. (PelweHune 3agay)




Paspgen 2. BekTopsl

Tema 3. OnpegeneHune Bektopa. PaBeHCTBO
BekTOpoB. KonnvHeapHble 1 KOMMNiaHapHble
BekTOpbl.  JIMHelHble  onepauuu  Hapg
BekTopamu. [poekuum BekTopa Ha oOcu
KoopauvHaT. 3anucb BekTopa B dopme
npoekuunn. basuc.

MNpakTnyeckme 3aHATUSA: JInHenHble
onepaumMn Hag Bektopamu.  (PelueHue
3apad)

Tema 4. MpousseneHus BEKTOpPOB.
lMpousBeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekuuin. CkansipHoe, CMeLLaHHoe
N BEKTOPHOE MNpPOU3BEAEHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTnyeckne  3aHATUSA: MpumeHeHne
CKansApHOro, CMELLaHHOr0 W  BEKTOPHOro
npoun3BeeHNs BEKTOPOB NS peLleHust
npuknagHbix 3agad. (PeweHne 3agay)

Paspgen 3. AHanutmyeckaa reomeTpus Ha
MNOCKOCTU

Tema 5. MeToq koOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopguHaT  Ha  MIOCKOCTW,
OCHOBHblE 3agayw. MpeobpasoBaHus
CUCTEM KOOPAMHAT.

MpakTtuyeckne 3aHaTUs:  [lepexogbl B
cuctemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NnNockocTw.

OcCHOBHblE ypaBHEHUS NPAMON. Yron mexay
npsiMbiMK.  YCROBWUS  NapannenbHoCcTn U
nepneHanKynsapHOCTM NPSAMbIX.
MpakTnyeckne  3aHATUSNA: MpumeHeHne
OCHOBHbIX YPaBHEHMWI NPSAMON 4115 peLLeHus
3apad. (PelweHune 3agad)

13,75

12

ra

12

12

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

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nUyHbIX  KPMBBLIX  BTOPOro  MOPSiAKa,
HaxoxgeHne wx napameTtpoB. (PeweHne
3agay)

10

nn

Pasgen 4. AHanutMyeckas reomeTpua B
NpoCTpaHCTBE

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

11

Tema 9. lNpsamMasn B NpocTpaHCTBE.

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

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

13

ra




Pasgen 5. OuddepeHumanbHoe ucHUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

MoHsTe nocnepoBatenbHoCcTU. OCHOBHbIE
NoHATMA O dyHKUuW. BeegeHwe B aHanus
dYHKUMK oOHON nepeMeHHoW. BbeckoHeuyHo
Manble M OGeckoOHe4YHO Oonblune BENUYUHBI.
Mpepen dyHkuun. TlpaBuna  BblYUCNIEHUA
npenernos. 3amMeyatenbHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX PYHKLMA.

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

Tema 11. OuddepeHuymnansHoe ucyucreHme
YHKUMM OOHOW NepeMEHHOMN.

Onpegenexuve npon3BogHOW " ee
reoMeTpuYecKkun CMbICTT. Mpasuna
AnddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpoussogHas CIOXHOWM
yHKuMK. [Npon3BoaHbIE BbICWUMX MNOPSAKOB.
Onpepenexue, npaeumno BbIYUCNEHNS.
Onpepenenve  gudpdpepeHumana un - ero
reomMeTpmyeckun  cmbicn.  MHBapMaHTHOCTb
hopm nepBoro anddepeHuymnana.
OndbepeHuymnansi BbICLLIMX NopsiAKOB.
MpunoxeHne K NPUBNKEHHBIM BbIYUCTTEHNSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOAHbIX YHKLMNA. MpumeHeHne
andppbepeHumana yHKUMM K NpUBAvKeHHbIM
BbluncrieHmam. (PeweHune 3agay)

12

16

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCNEHMS.

OcHoBHble  Teopembl  auddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. iccnegoBanne pyHKLMM
no nepsoM M  BTOPOM  MNPON3BOLHOMN:
MOHOTOHHOCTb PYHKUMK, 3KCTPEMYMB
QyHKUMN  (HeOOXoaumble U OOCTaTOYHble
yCroBusl). YCroBus BbINyKIOCTW, BOTHYTOCTW,
TOYKM nepernbda n acuMnTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaTUA: [NpuUMEHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpadgukoB dyHkumn. (PeweHne
3agayv)

Pazgen 6. ®yHKUMM HECKOIBbKMX NEPEMEHHbIX

16

nn

Tema 13. OyHKkuMM [OBYX U HECKOSbKMX
NnepeMeHHbIX.

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

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

10




Tema 14. O3kcTpemMymbl QYHKUUM OBYX MU
HECKOMbKMX NepeMeHHbIX.

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

Paspen 7. HeonpegeneHHbIN uHTErparn

10
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Tema 15. HeonpepeneHHbln nHTerpan u ero
BblYMCIIEHME.

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

MpakTuyeckune 3aHsaTUSA: NprmeHeHne Tabnuubl
AN BblMUCNEHMST 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)

20

Pasgen 8. OnpegeneHHbi nHTerpan

12
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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)

10

Pasgen 9. AudpdepeHumnansHble ypaBHEHNS Y
psabl

12

ra

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




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 pguddepeHLmansbHbie
ypaBHEHUS BTOPOro nopsiaka.

JInHelHble oOaQHOPOAHbIE W  HEOAHOPOAHbIE
anddepeHunansHble  YypaBHEHUS  BTOPOro
nopsiaka. Teopembl O CBOWCTBaX peLUEHUN.
Teopembl 06 obuieM pelweHun. YpaBHEHUS
BTOPOro nopsigka ¢ NMOCTOSAHHbBIMU
KoadppmumeHtamm. Metoq pelieHns NMMHENHbIX
OLHOPOAHBIX W HEO4HOPOAHbIX YpPaBHEHUN C
NOCTOAHHLIMU KOS PULIMEHTAMM.
MpakTnyeckne 3aHATUA: PelueHne NUHENHbIX
andppepeHumanbHbIX  YpaBHEHUA  BTOPOro
nopsiaka C MOCTOSIHHbIMK KO3 ULMEHTaMMN
(PewweHne 3agay)

10

13

10

Tema 23. Yucnosble pagbl.

Onpenenexne 4YMCIIoBOrO psga.
Heobxognmbin npusHak CXOAUMOCTW.
MpaBuna pencteua ¢ pagamun. Psgbl €
NONOXMUTENbHBIMM  YnieHamn.  [pusHaku
CXOOMMOCTWN.  3HaKoMnepeMeHHble  psabl.
Teopema JleibHuua ans
3HaKo4YepeayLNXCsa psiaoB.

lNpakTnyeckme 3aHaTUA: WccnegoBaHne Ha
CXOANMOCTb 3HaAKOMONOXUTENbHbIX
yncnoBbIX psigoB. [lpumMeHeHne Teopembl
JleibHunua ansi ncenegoBaHms
3HaKo4yepeayLmxcs psaoB Ha
cxoammocTb. (PelueHne 3agay)

16

Tema 24. dyHKUMOHamNbHbIE PAAbI.
CTeneHHble paabl. Onpenenexve
cTteneHHoro psga. O6nactb CXxoOuMOCTU
cTeneHHoro paga. Teopema Abens. Pagnyc
N MHTEpBan CXogUMOCTMW.

Psaabl Tennopa n MaknopeHa.
MpakTnyeckne  3aHATUSA: HaxoxneHnus
paguyca M WHTepBama  CXOO4MMOCTU
cTeneHHoro psga. PasnoxeHue dyHKuMM B
psa Tennopa u MaknopeHa. (PeleHune
3a4a4)

17,25

ra

Wtoro B cemectpe (Ha kypce ans 3A0)

24

24

299

KoHcynbTauum n npomexxyTodHas
aTrectauus (Ok3ameH, 3a4er)

2,75

10,25




Bcero koHTakTHas pab6ora u CP no

AUCLMNNVHE 50,75 309,25

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnupoBaHmne y'~|e6HbIM nJiaHoOM He npegycMoTpeHo

5. ®OH] OLIEHOYHbIX CPEACTB A1 MPOBEAEHUA MPOMEXYTOYHOM ATTECTALMN

5.1 OnucaHue nokasarenen, KpUTePMEB U CUCTEMbI OLLEHUBaHUA pe3yfibTaToB 00yYeHusi
5.1.1 NokasaTenu oLeHNBaHUA

Koa HavmeHoBaHWe oLeHOYHOro
[MokasaTenu oueHMBaHNA pe3ynbTaToB 00y4YeHus
KOoMneTeHuun cpencrea
dopmynupyeT n 06bACHAET OCHOBHbIE MOHATUSA, 3aKOHbI, T Mbl 1
ar?rr()) ﬁTMTI/eM3 ‘-IaoeGMbli ai, gﬁog MaTeeMgTI/IKI/I ) SKOHEL, TEORE Bonpoce! AT yerHoro
P y pasa | cobecenoBaHus
PewaeT TunNoBbI 4M U npumepbl N HOBHbIM M3y4aeMbIM
OrnK-1 euwae OBbl® 3ana prmep O ocHo syHae Bonpockl ans TectupoBaHus
pasgenam maTemaTuku.
_ |[1paKTUKO-OpUEHTMPOBaHHbIE
OObACHAET B3aMMOCBA3b OCHOBHbIX MaTeMaTM4eckux mMoaenenm wu sanaHust
METOO0B U UX 3HAYEHUE MPU peLLEHNN NPaKTUYECKNX 3a4au.
dopmynupyeT ©“  MNOHMMAET OCHOBHblE€ MOHATMS WU MeToAb
aHanuTnyeckon u auddepeHumanbsHOM reomMeTpun,  NMHEeNHOW
anreGpbl, MaTeMaTM4YecKoro aHanusa, Teopuu BeposTHocTel u|Bonpochl ansa YCTHOro
mMaTemaTM4eckoil CTaTUCTMKKW, paboTaeT C  maTemaTudeckum|cobecenoBaHus
annapaToMm, UCNOSb3yeMOM B creLmarbHbIX Kypcax.
Or1K-2 PewaeT TunoBble 3aga4n ¢ goBedeHMEM pelleHnsa 4o npuemnemMoro|Bonpocskl Ansg TecTMpoBaHua

pesynbtata (4uMcna, opmynbl, rpaguka), B TOM 4ucne c
ncnonb3oBaHWeM 6a30BbIX MaTEMATUYECKNX NAKETOB 1 NPOrpamm.
BocnpoussognTt Te OENCTBUS, KOTOpble MPOU3BOAATCA B pearibHOM
MaTeMaTU4eCKOM MCCreaoBaHUM NMPU MOAENMPOBaHMM NPOLIECCOB U
NpPON3BOACTB.

MpaKTUKO-OpUEHTUPOBAHHbIE
3agdaHus

5.1.2 Cucrema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHua

Kputepumn oueHnBaHns cbopMMpPOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnn4HO) npegMeTa W LWIMPOKYHD 3pyauumio B

MonHbIN, wncyepnbiBaOLWMA OTBET, SBHO
OEMOHCTPUPYIOLLMIA TIyboKoe MOHUMaHWe

oueHvBaemon obnactu.  Kputmndeckui,
OpWrMHarsbHbIN NOAXo4 K MaTepuarny.

OtBer MOSTHbIN, OCHOBaHHbI Ha
npopaboTke BCEX obsa3aTenbHbIX
4 (xopoLuo) WUCTOYHMKOB  uMHopmauun. [logxog K
martepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (yooBneTBopuUTESbHO)

OtBeTt BOCNpon3BoaANT B OCHOBHOM TOJ1bKO

NEKLNOHHbIEe mMaTtepuvansl, 6e3
CaMOCTOSITENbHOM paboTbl c
peKoOMeHAOBaHHON nutepaTypon.

[eMoHCTpupyeT MoHMMaHWe npeameTa B
uenomMm, 6e3 yrnybneHus B geTanw.
MpUCYTCTBYIOT CYLLLECTBEHHbIE OLUMGKM UIK
npoGenbl B 3HAHUAAX MO HEKOTOPbLIM TEMaM.

2 (HeyOoBMETBOPUTESNBHO) | 3HAYMTENBHON  YacTM  MPUMHUUNMANbHO

HecnocobHoCTb OTBETUTL Ha BONpoC 6e3
nomoLuun 9K3amMeHaTopa. Hes3HaHue

BaXHbIX 3NEeMEHTOB OVCLMMIUHBI.
MHorouncneHHble rpybble ownbKku.

3ayTeHo

[eMoHCTpypyeT NoHUMaHwe npegmeTa B
uernowm, 6e3 yrnybneHus B getanu.




HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3

nomoLumn 9K3amMeHaTopa. Hes3HaHue
He 3auteHo 3Ha4YUTENBHOMN YyacTtu npuHUnnmnanbHO
BaXHbIX 3NieMeHTOoB ANCLUUNIINHDBI.

MHoro4ncneHHble rpybble oLnbKu.

5.2 TunoBble KOHTPOsbHbIE 3a4aHuUs UNN UHbIe MaTepuarbl, HeO6XoAUMbIe Ansi OLlEeHKU 3HaHUIN, YMeHUiA,
HaBbIKOB U (MNK) onbiTa AeATENLHOCTU
5.2.1 NMepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Kypc 1

1 MaTtpuubl n onpegenutenn. Onpegenerus. Ceonctea. [lenctema Hag matpuuamu. PackpbiTue onpegenurenem
BTOPOro N TPETLEro NOPSAAKOB.

> Cuctembl nNMHelHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cuctemMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

3 BekTopbl B reomeTpunyeckon n koopauHatHomn oopmax. OnpeneneHue. Ceovictea. [JleNCTBMSA Hag BEKTOPaMM.
CkansipHoe, BEKTOPHOE M CMELLaHHOE NMPOM3BEAEHUS BEKTOPOB. VX reomeTpuyeckmne NnpunoXeHus.

4 Mpsimas Ha nnockocTu. Buapl ypaBHEHWU NPsIMON.

5 MnockocTb B NpocTpaHcTBe. PasnuyHble BUabl ypaBHEHUSI MIIOCKOCTM.

6 Yron mexay nnockocTaAMW. YCNoBusi napannenbHOCTU U NePneHanKynsapHOCTU NITOCKOCTEN

7 Mpsimasi B npocTpaHCcTBE. YpaBHEHUsSI NPSMOW B NPOCTPaHCTBE.

8 Yron mexay npsiMon 1 MOCKOCTbLIO, YCIOBUSA MX NapanfnenbHOCTM U NepneHanKynspHoOCTU

9 KpwvBble BTOpOro nopsigka (3nmmnc, OKpyXHOCTb, runepbona, napabona), nx KaHOHUYECKUE YpaBHEHWS,
CBOWNCTBA, YepTex.

10 [NpounssoaHas, ee onpeaeneHue, reoMeTpPUHECKMI U MEXaHUYECKNIA CMbICTIbI, MPaBunia BblYUCTIEHWS

11 MpoussoaHble n anddepeHLumans BbiCLUUX NOPSALAKOB

12 HenpepbIBHOCTb OYHKLMM B TOUKE, Ha oTpeske. Buabl paspbiBoB.

13 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI

14 Mpasuna Jlonutans packpblTna HeonpeaeneHHoCcTeN
[MprMeHeHUs NOHATUA NPOM3BOAHOW ANA UCCreaoBaHNA CBOUCTB (PYHKUNK:
[0 Bo3pacTaHve u yobiBaHne yHKLUM

15 0 TOuKM SKCTpeMyma
0 BbINYKMOCTb ee rpaduka
0 Toukn nepervnba rpadguka
[ acuMnTOThl (BEPTUKANBbHBIE U HAKITOHHbIE)

16 ®yHKUMM OABYX NEpeMEHHbIX (onpeaeneHve, npegern, HenpepbIBHOCTb)

17 JkcTpemym yHKLMM ABYX NEPEeMEHHbIX (HE0OX0AMMOe M AOCTaTOYHOE YCIOBUS CYLLECTBOBaHNS AKCTPEMYMA)

18 HeonpeneneHHbii uHTErpan (onpeaeneHne, CBOMCTBA, METOAbI BbIHUCIIEHUST)

19 OnpegeneHHbIn MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.

20 OnpegenexHbli nHTerpan. Metoabl Bbl4UCTIEHUS.

21 HecobcTBeHHbIE MHTErparnbl NepBoro 1 BToporo poaos. OnpeaeneHne. CxoanMocTb.

22 MpunoxeHunsa onpegeneHHoro nHterpana. BeluicneHve nnowaaen nnockux ouryp

23 KomnnekcHble vyncna. Onpegenenue. [lencTemsa Hag kKoMMnekcHeiMu ymncrnamu. dopmyna Myaspa. opmebl
3anmncy KOMMIIEKCHOro Yncna.

24 OundbdepeHumansHble ypaBHEHUS NEPBOro NopsiAKa, X OCHOBHbIE BUAbI (C pa3aensiowmMMucs u pasgeneHHsIMu
nepemMeHHbIMU, NIMHENHbIE, ogHopoaHble). Obliee pelleHre 1 3agada Kown.

25 JInHenHble guddepeHumnancHble ypaBHEHNS BTOPOro NopsiAka ¢ NOCTOSIHHbIMK KoadhduumeHTamm

26 Yucnoeble psabl. OnpeneneHune. CBoncTBa. Heobxoammblii NpusHak CXoguMocTy.

27 MpusHakmn cxoaMMOCTH 3HAKOMOJIOXKUTENBHBIX U 3HaKoNepeMeHHbIX PsioB, abCoNTHas CXOOUMOCTb.

o8 dyHKUMOHanbHble psabl. CTeneHHble pagbl. ObnacTb cxogumocTn. Teopema Abens. Paguyc n nHtepsan
CXOAMMOCTW.

29 Pagpl Tennopa n MaknopeHa

5.2.2 TunoBble TecTOBbIe 3aaHNA

TunoBble TecToBble 3agaHuNs HaxoaaTcs B [NpunoxexHum k gaHHomy Pl

5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kemcbl)

TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3adaHuna (3agayn, Kencol) Haxoaatca B MpunoxeHun kK gaHHomy PI1[




5.3 MeToanyeckue matepuansl, onpeaensiowime npoueaypbl oLeHUBaHUA 3HaHMNA, YMEeHUI, BnaaeHui (HaBbIKOB
M (MNK) NpPaKTUYECKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBsua gonycka oby4arollerocs K npoMexxyTo4Hon aTrectaumm u nopsaokK NMMKBUAALMM akaaeM1MyecKkon

3a40MKEeHHOCTHU

lMpoBeaeHne NPOMEXYTOYHON aTTecTauum pernameHTMpOBaHO foKarnbHbIM HOpMaTMBHbIM aktom CI6IYMNTO
«[lMonoxeHue o NpoBeAeHNM TEKYLLLEro KOHTPONS yCNeBaeMOCTU U NMPOMEXYTOYHOM aTTecTalmm obyyaroLwmxca»

5.3.2 ®dopma npoBeaeHNA NPOMEXYTOYHOWN aTTecTaumm No AMcuUnInHe

YcTHasa +

5.3.3 Ocob6eHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum nNo AUCUUNIIMHE

MncbmeHHas

* Ha NoAroToBKy oTBOAUTCHA 45 — 60 MUHYT
* Ha OTBET No 6MneTy 1 gononHUTENbHbIE Bonpockl 30 — 35 MUHYT
* ICMOMb30BaHWe BCroMoraTensHon nuTepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPeAyCMOTPEHO
B TeueHune cemecTpa BbINONHAETCA KOHTPONbHasa paboTa.

Kom NbOTEpPHOE TeCTUpoBaHMe

NHasa

6. YHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECINEYEHUE OUCUUMINTNHBI
6.1 YueOHasa nutepartypa

AsToOp

3arnasve |

M3pgaTenbcTBo

["og n3gaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHasa nuTepartypa

locnopgapukos, A. T1.,

Bbicluas martematuka. Tom

http://www.iprbooksh

MBakuH, B. B.,|3. OneMeHTbl BbICLLEN Carikr-MeTepbypr: op.ru/71689.html
Kepeinuyk, M.  A.|anreGpsbl. WHTerpansHoe HauMOHaanIZM ’
Morunesa, Jl. M., |ucuncnenue dyHKLUMIA MUHEPA I HO-ChIPbEBOIA 2015
MoTtaneHko, A. A.,|oOHON NepeMeHHOn W ero ~
PomaHoBa, 0. C.,|npunoxeHus yHMBEPCUTET «[OpHbIN»
"ocnogapvkos, A. 1.
lFocnogapvkos, A. TI1.,|Bbicluas matematuka. Tom 1. CaHkT-MeTepbypr: http://www.iprbooksh
Kapnoga, E. A.,|NMnHenHasn anrebpa. HawunoHa b HbI ' op.ru/71687.html
KapnyxuHa, O. E.,|BektopHas anrebpa. - 2015
MaHcypoBa, C. E.,|AHanutndeckas reometpusi MUHEParibHO-CbIPbEBON
Focrionapukos, A. M. yHuBepcuTeT «[ OpHbI»
BepesuHa, H. A. Bbiclwast maTeMaTuka Caparos: HayuHast kHura 2019 gg%ﬁ\év(\;\gv;.ép;?r%cl)ksh
locnogapukos, A. T1.,[Bbicuas matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A.,|OudbdepeHunansHbie op.ru/71690.html
KonToH, I. A.lypaBHeHusa. Pagel.  Pagpl .
Jlebepnes, n. A,|®Pypbe wu npeobpasoBaHne CﬁHKT-I'IeTep6er.
Ob6pyyeBa, T. C.|®ypbe. QuddepeHumansHoe AuvoHanbHeM - 2015
Axkoeneea, A. A, |n nHTerpanbHoe uUcduUCeHne MVUHEPATILHO-CbIPLEBOV
locnopgapukos, A. . [dyHKUMIA Heckonbkux| YHVIBEPCHTET «FopHen»
nepemMeHHbIX. Teopusi nons
locnogapvkos, A. [1.,|Bbicuas matematuka. Tom 2. http://www.iprbooksh
BonbiHckasa, W. A.,|Hayano maTtemaTtmyeckoro CankT-TeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|ananuza. HawLyoHa b HbIi )
Ckerniko, 0. A.,|QndbdepeHunansHoe . 2015
O6pyyeBa, T. C.|ucumcneHve yHKUMIA OOHOWM MUHEParibHO-CbIPbEBON
locnogapukos, A. . [nepemeHHon n ero| YHvBEpCUTET «FopHen»
NPUINOXEHUS
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
tOroea, H. B. Bbicwas mMartemaruka. H 6 . http://www.iprbooksh
OudbdepeHunansHbie 0BOCHOVPCK: 0op.ru/99175.html
YDABHEHMS: HOBOCVI6VIpCKVIVIV 2020
rocy1apCTBEHHbIV
TEXHWUYECKUIN YHUBEPCUTET
LWHapesa, I'. B. Bbicwas MaremMaruka Cumdpeponornb: http://www.iprbooksh
(nnHerHas anrebpa) YHuBEpPCUTET SKOHOMUKM U 2020 0p.ru/101397.html

yrnpaBneHus




6.2 NepeyeHb npodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaLUOHHO-CNPaBOYHbIX CUCTEM
1. TpeHaxep no BbiCcLLEN MaTeMaTuke [AneKkTpoHHbI pecypc]. URL: http://e-math.ru
2. HdopMmaLmoHHas cuctema «EguHoe okHo goctyna k obpasoBaTernbHbIM pecypcam» [ONeKTPOoHHbIN pecypc).
URL: http://window.edu.ru
3. OnekTpoHHO-6MbnmnoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeveHb NULEH3NOHHOIro U CBOGOAHO pacnpoCTPaHAeMOoro NnporpaMmMHoOro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON B6a3bl, HEOOXOAMMOW AN OCYLUeCTBIIeHMs 0bpa3oBaTefibHOro
npouecca no AUCUUNIINHE

AyauTtopus OcHalleHue

MynbTumMeauinHoe obopyaoBaHue, cneumnanmanpoBaHHas Mebenb, Jocka
JlekunoHHas y A pyA H P A
ayourtopumsi

YuebHas ayautopus

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
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aaHusl

r'ﬁ PopMynnpPoBKM TECTOBLIX 3a4aHNIA
1 | Tema 1. MaTpuubl 1 onpegenutenu. lencTBmMa Hag MaTpuuamu.
6 -3 0
lNpun kakoM 3HayeHunA onpegenutens |2 A—2 0/ =0
0 0 1
1) 2; 2)1; 3)0,5; 4)0
2 | Tema 1. MaTpuubl U onpegenuTenu. lencTtBusi C MaTpuuamu.
_(-1 2 _(1 -1 A )
Ecrm A = ( 0 _5) MB= (3 ) ) To matpuua C=A-2B nmeeT BUA;
-3 4\, 3 -4, -3 4\, -3 4
DT o) 2(C o) (e ) 95 o
3 | Tema 2. CuctemMbl NMHENHbIX anreépanyecknx 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. JInHenHbIe onepaumMmn Haga BEKTOpamu.
InuHa BekTOpa a = 61 — 2] paBHa:
1) 2vV10; 2)2+/5; 3)8; H2V2
5 | Tema 4. Bektopbl. [lponsBeaeHns BekropoB. [pumeHeHne npousBeneHNs BEKTOPOB AJIS 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. Bektopbl. [lponsBeaeHns BekTopoB. [pumeHeHne nponsBefeHNs BEKTOPOB AJIS peLleHns
npuKnagHbIX 3agay
Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHAWKYnspHbI?
1)4; 2) -4; 3)0,4; 40
7 | Tema 5. AHanuTHU4Yeckasa reomeTpusi Ha nnockoctu. Metoa koopauHar
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:
1) (3;-1); 2) (5-5);  3)(3:1); 4) (3;-5)
8 | Tema 6. AHanuTU4Yeckas reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTu

[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. AHanuTU4Yeckas reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTu
YpaBHeHMEeM 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. AHanUTUYeCKasi reoMeTpuUA Ha NNockocTu. Npsimasa Ha NNocKocTH
KpuBblie BTOpOro nopsigka.
[aHo ypaBHeHue runepb6onsl @ - @ =1.
Torpa pacctosiHne Mmexay ee hokycamu paBHo:
1)6; 2)9; 3)3; 4)2+/5
11 | Tema 8. AHanuTHU4YecKas reomeTpus B npocTpaHcTBe. [1N10cKkoCcTb B NPOCTPaHCTBE
HopmanbHbI BEKTOP NNockoCcTn 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 nNpocTpaHcTBe. [psimasi 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. AudpcpepeHumnanbHoe ncumcneHne pyHKLMM ogHoOM nepemeHHon. BBeaeHne B maTemaTrnyeckum
aHanus
Hantn obnactb onpeaeneHust yHKUUmN y = %:
1) (1;00); 2) (—o;1) U (1;0); 3) [-L1DU(L;0); 4)(=1;1)U (1;0)
14 | Tema 10. AudpcpepeHumnanbHoe ucumcneHne pyHKLMM ogHOM NepemeHHON. BBeaeHue B maTemaTnyeckum
aHanus
Lim % paBeH:
1)0,7; 2) -0,7; 3)0; 4)1
15 | Tema 10. AudpcpepeHumnanbHoe ucumcneHne pyHKLMM ogHOM NepemeHHoU. BBeaeHue B maTemaTnyeckum
aHanus
0603Ha4mB 0 — 6ECKOHEYHO Many BENNYUHY, © - BECKOHEYHO BOoNbLUYO BENUYNHY, C — KOHEYHYIO HEHYIIEBYHO
BENWYMHY, ONpeaenuTb, YeMy PaBHO COOTHOLLEHME: °°T+C
1) 0; 2) o; 3) C; 4) HeonpeJeneHHOCTb
16 | Tema 11. OQudpcpepeHumanbHoe ncumncneHme pyHKLMn ogHon nepemeHHon. NMpousBoagHasa hbyHKUUK.
MpousBoagHas PyHKLMKM y = e***3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe***34) (x% 4 3)e* 3
17 | Tema 11. QudpchbepeHumnanbHoe ncumcneHme pyHkLUn ogHom nepemeHHon. [MpousBogHasa pyHKUMN.

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

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




18

Tema 11. OuddbepeHumansHoe ncumcneHme pyHkUUmM ogHon nepemeHHou. NMponsBoaHble U
anddepeHUmanbl BbICLUMX NOPAOKOB.

n 1 .
Yex OT OYHKUMN y = — paBHa:

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHune andbepeHuManbLHOro 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 NepeMeHHbIX.

1

Ob6nacTb onpefeneHus MyHKUUN Z = o

1) x2—y229;2)x2+y?2 <9;3)x? +y2>9;4)x? —y?>9

21

Tema 13. DYHKLUN ABYX U HECKONbKUX NEPEMEHHbIX.
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 NEepeMeHHbIX.
Haitu Kputdeckyro Touky dpyHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYncrieHue.
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) Z+8x+C.

24

Tema 15. HeonpegeneHHbIN MHTErpan n ero BblYncrieHme.
MHoecTBO nepeooBpasHbIx pyHKUMK f(x) = Y/x umeeT Bua:

1) Vxf+C, 2)2VxT+C 3) TVxT+C, 4) —%m.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

KakoB reomeTpuyeckuii CMbICIN onpegeneHHoro nHtTerpana ot dpyHkumm y = f(x) B uTepeane [a,b] B oekaptosomn

cucreme KOOpJJ,I/IHaT?

1). OnuHa nuHum 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 MHTepBarne [a,b] Ha AnuHy nHTepsana.

26

Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (OYHKLUNA.

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

D E-Isin3x+C 2)E-lsin3x+C, 3)I+lisin3x+C; 4) sin®3x+C
2 3 2 6 2 6

27

Tema 16. OCHOBHbIE Knacchbl UHTErpPUpPyemMbIX (PYHKLMNA.

Kakolt nHTerpan He BblpaxxaeTcsi B 3fieMEHTaPHbIX (OYHKLUAX?

1). f\/%dx; 2) [xe™*dx; 3)[e ™ dx; 4)[cos*2xdx

28

Tema 17. OnpepeneHHbIN nHterpan. HecobcTBeHHbIe MHTerpanbl.

Kakoit n3 npuBeAeHHbIX HKE UHTErparnoB SiBNsieTcsl HeCOGCTBEHHbIM, ecniu doyHKUmMS f(X) - HenpepbiBHA?

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

29

Tema 17. OnpegeneHHbIN nHterpan. Hecob6cTBeHHbIe MHTerpanbl.
l
UeMmy paBeH UHTerpan flm%dx?

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

30

Tema 18. MpunoxeHusa onpeneneHHOro MHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

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

31

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMcen

Mogynb KOMMneKcHoro uncrna z = 2 — 3i paBeH:

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

32

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

1) 5+ 3i; 2) 5-3i; 3)3-i; 43

33

Tema 20. OudcpepeHumanbHble ypaBHEHUS NepPBOro nopsiaka.

Kakoe u3 ypaBHeHUI He siBnsieTcs auddepeHLarnbHbIM YpaBHEHUEM C pasaensoLMMucsa nepeMeHHbIMU?




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

3) ¥y +plx)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OudcdbepeHumnanbHbIe ypaBHEHUA NEPBOro nopsiaka.

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

2 2 2

D-t=X il ey =Y icn-t=xic
R R

35

Tema 21. OuddepeHumanbHbIe ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOTo nopsiaka 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.
[aHo anddepeHumansHoe ypaBHeHne y” —y' — 6y = 0, Toraa xapakTepucTuieckoe ypaBHeHue 6yoet umeTb BUA;

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

37

Tema 23. YncnoBble psagbl.

Kakon 13 gaHHbIX pSAAoB SBMSETCS CXOOALNMCS:

1001- 2001- 3001- 4003"
) )Zﬁ,)zwy )Z

38

n=1
Tema 23. Yucnosble psaabl.

[ns kakoro 3 credyroLmx pSAOB BEPHO YTBEPXKAEHWE: €CNU Tlli_moun = 0 psig AOCTOBEPHO CXOAUTCS:

DE(m—aZ—aZV_ﬂ =




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 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 KaHOHMYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),

2) HaNTW peLleHne 3TO CUCTEMbI METOAOM MOSTHOrO UCKITIOYEHMS,

3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.

3 Tema 4. BekTopbl.

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

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

1) BEKTOPbI C HA4anoM B TOUKe B 1 KOHLIOM B OCTarbHbIX BEPLIMHAX MMPaMUbI;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;

4 Tema 4. BekTopbl. [lponsBegeHnsi BEKTOpoB

[aHbl BepwunHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.

CpepnctBaMu BEKTOPHOM anredpbl HAuTu:

1 cKansipHoe npousBeaeHne BekTopoB BC U BQ;

)
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowaab OCHOBaHWS MMPaMUIbI;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToq KoopAMHAT Ha NIOCKOCTY

TpeyronsHuk ABC 3agaH ceovmu BeplumHamu: 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 un 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, HanTK ee napameTpbl, caenaTtb YepTex:

(x+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 B mexpgy npsimon (AD) u 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 npocTpaHCcTBE

[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 KaHOHMYECKON bopMme;

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

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

10

Tema 10. BBegeHne B MaTeMaTU4eCKUM aHanNus.

log,(x—-1)

Haitn obnactb onpeaeneHuns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtnyeckun 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 xX—00 5x242x Xx—>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBeaeHne B matemaTtnyeckun aHanus. Npegensi  HenpepbIBHOCTb.

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 UCYNCIEHUS.

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. DyHKLUN ABYX U HECKONbKUX NepemMeHHbIX. [TpoM3BoaHaa No HanpaBneHUIo U rPagueHT.

. 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 (PYHKLUN 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 UHTErpupyemMbix OyHKL UM

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. NMpunoxeHus 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. OuddbepeHumanbHble ypaBHEHUA NepPBOro nopsigka.
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, Yly=0=5 Yl=0=8
29 Tema 22. JluHenHble audbepeHuManbHbIe ypaBHeHUA BTOPOro nopsiaka.

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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