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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 MbICITUTb M FPaMOTHO M3naraTb CBOM MbICTI.

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 KOMNETEHUWU OBYYAKLLEIOCA, POPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUUMINNHDbI
OlK-1: CnocobeH pelwwaTtb Bonpocbkl NpotdhecCuoHanbHOM AeATeNIbHOCTU Ha OCHOBE €CTECTBEHHOHAYYHbIX U
0OLUeMHXXeHepPHbIX 3HAHMW, MeTOAOB MaTeMaTU4YeCKOro aHanusa u MoaenupoBaHust
3HaTb: OCHOBHblE MOHATUA, 3aKOHbI 1 armropuUTMbl BCEX N3y4aeMblX pa3gesioB MaTeMaTukn
YMeThb: ncnonb3oBatb MaTteMaTU4eckne 3HaHus Ana peleHnd pas3nnyHbiX 3aaad

Bnapetb: HaBblikamu NpUMeHeHnAa COBpPEMEHHOro MateMaTU4eCKoro WMHCTpyMeHTapua AnA pelleHnAa NpakTU4eCKux
3adad; nocTpoeHud, U NpuMeHeHua mMaTemMaTuvecKmnx Mogenen And OUEHKW COCTOSIHUS W NporHo3a pa3BUTUA
NPoOn3BOACTBEHHbLIX NPOLIECCOB

OlK-8: CnocobeH ncnonb3oBaTb aHaNIMTUYECKNE MOAesNM NpU pacyeTe TeXHONIOrM4eCcKkMx napamMeTpoB,
napameTpoB CTPYKTYpbl, CBONCTB TEKCTUIIbHbLIX MaTepuanoB u usgenum

3HaTb: TEOpeTWYECKMEe OCHOBbI METOLOB MaTEMaTU4ECKOr0 MOAENMPOBaHUS, MPUMEHSIEMbIX B LENsX OnucaHus
napamMeTpOB TEXHOMOrMYECKUX NPOLLECCOB
YMeTb: NpUMEHsITb MaTeMaTuyeckMe MeToAbl peLleHus 3adadvy ONTMMK3auuM MNPy NPOEKTUPOBAHWMM TEXHOMOrMYECKUX
napameTpoB, NapamMeTPOB CTPYKTYPbI 1 CBOWCTB TEKCTUIIbHBIX MaTeprarsoB 1 U3genui
BnapeTtb: MeTogamy MaTeMaTU4ECKOro MOAENMPOBAHUS, MPUMEHUMbIX Al pacHeTOB TEXHOMIOTMYECKUX MapaMeTpoB,
napamMeTpOB CTPYKTYPbl, CBOMCTB TEKCTUMbHbLIX MaTEPUANOB 1 M3aenuii

3 PE3YINIbTATbI OBYYEHUA MO ANCUUNNIUHE

KoHTakTHas
paboTta

CP MHHoBaL,

dopmbl
3aHATUI

HanmeHoBaHue 1 cogepxaHune pasaernos,

TEM U y4eOHbIX 3aHATUI 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. Onpegenutenun. CsowncTBa

onpenenuTenen. Cnoco0bbl nogcyeta 1 1 12
onpenenuTenen.

lNpakTnyeckme 3aHaTUS: [enctBus  Hag

MaTpulamu. Cnocobbl nogcyeta

onpeaenutenen. (PewexHne 3agad) 1

Tema 2. Tema 2. CuUCTEMbI NUHENHbIX

anrebpanyeckux ypaBHEHUN. Cucremsbl

TpeX INUWHEWHbIX YpaBHEHWA C Tpems
HenssecTHbIMKU, popMynbl Kpamepa, metoq
MOJSTHOrO UCKITHOYEHMS. 1 1 14 nn
MpakTuyeckne 3aHATUA: PelueHue cuctem
NVHEnHbIX  anrebpanyeckux  ypaBHEHWUN
METOAOM  MOSMHOMO  WUCKMIOYEHWsi, Mo
dopmynam Kpamepa. (Pelwenune 3agad)




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
HECKONbKNUX NEePEMEHHbIX.
OcHoBHble ~ noHATMHA.  Heobxogumble

0OCTaTO4Hble  yCrnoBuA cyuiecTtBoBaHuA
IKCTpemMmymMa (byHKLI,VIVI OBYX NepeMeHHbIX.
npaKTW—IeCKVIe 3aHATUA: HaxoxgeHune

AKCTPEMYMOB (QYHKLMUIA MHOMMX MNepeMeHHbIX
(PeweHne 3anav)

Paspen 7. HeonpegeneHHbIN uHTErparn

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 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, WHTErpupoBaHus Mo
YacTaM M MeToda PasnoXeHus Ha npocTenne
ans BbIYMCIEHUS HeonpeaeneHHbIX
nHterpanos (PelwweHne 3agay)

Pasgen 8. OnpegeneHHbi nHTerpan

Tema 17. OnpeaeneHHbIn WHTErpann.
HecobcTBEHHbIE MHTErparnsbI.

OnpepeneHve onpeaneneHHoro nHTerpana, ero
CBOWNCTBA. JInHelHble CBOWNCTBA
onpepeneHHoro uHTerpana. WHterpan c
nepeMeHHbIM BepxHUM npeaenom. dopmyna
HbtoToHa — JlenbHunuya. Metoabl BblMUCIEHUS
onpeneneHHoro uHTerpana. HecobcTBeHHble
nHTerpanbl.

MpakTnyeckme 3aHATUSA: BbluncneHne
onpeneneHHoro uHterpana.(PelwweHne 3agav)

Tema 18. T[lpunoxeHuss onpeneneHHoro
WHTErpana.

MpunoxeHuss onpegeneHHoro wHTerpana K
3agavyaM reoMeTpuu: BblYUCIIEHME MnoLagen
NnockMx ¢uryp, obbLemoB Ten MNepemMeHHOro
ceyeHunsa. Ob6bem Tena BpaLLeHUs.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
ONpedeneHHoro WHTerpana Aand  pelueHus
npakTudeckmx 3agad. (PeweHune 3agaq)

Pasgen 9. AudpdepeHumnansHble ypaBHEHNS Y
psabl

Tema 19. YucnoBble MHOXeCTBa, OCHOBHblE
Buabl. MHOXECTBO  KOMMMEKCHbIX  4ucen,
[ENCTBUS C KOMMMEKCHbIMY YUCHaMMU.

10 nn
20

12 nn
10

12 ra
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.

Onpepgenexuve AnddepeHumnansHoro
ypaBHeHuss BToporo nopsgka. OnpepeneHve
peweHns. HavanbHble ycnosusa. Teopema
CYLLLECTBOBaHUA U €OMHCTBEHHOCTU peLUeHUs.
Cny4yau, gonyckatoLme NOHWKEeHNs nopsgka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  ypaBHEHU  BTOPOro
nopsigka, O0MyCKatoLLMX NOHWXKeHWe
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
(PeweHne 3agay)

10

13

10

Tema 23. Yucnosble psgbl.

Onpepenexne 4YMCHOBOro psga.
Heobxognmbin npusHak CXOOMMOCTW.
MpaBuna pencteus ¢ pagamun. Pagel ¢
NONOXUTENbHbIMM  YneHamn.  [pu3Hakm
CXOOMMOCTWN.  3HaKOMepeMmeHHble  psagbl.
Teopema JleibHuua ans
3HaKo4YepeayLNXCsa psiaoB.

lNpakTnyeckmne 3aHaTUSA: NccnegoBaHue Ha
CXOANMOCTb 3HAKOMOMNOXUTENbHbIX
yncrnoBbIX psigoB. [MpMMeHeHue Teopemsbl
JleibHunua ansi nccrnegoBaHns
3HaKo4yepeayLmxcs psaoB Ha
cxonnmocTb. (PellieHune 3anay)

16

Tema 24. dyHKUMOHamNbHbIE PAAbI.
CTeneHHble psagbl. Onpenenexve
cTteneHHoro psiga. ObnacTtb cxoguMMOCTU
cTeneHHoro psga. Teopema Abens. Paguyc
N MHTEpBan CXogUMOCTMW.

Psaabl Tennopa n MaknopeHa.
MpakTnyeckme  3aHATUS: Haxoxaenus
paguyca W UWHTEpBana  CXO4MMOCTU
cTeneHHoro psga. PasnoxeHue cyHkuum B
psa Tennopa v MaknopeHa. (Pewwenue
3a4a4)

17,25

ra

Wtoro B cemecTpe (Ha kypce ansa 3A0)

24

24

299

KoHcynbTauum n npomexxyTodHas
aTrectauus (Ok3ameH, 3a4er)

2,75

10,25




Bcero koHTakTHas pabora u CP no

50,75 309,25

AvNcuMnnHe

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnupoBaHne y'~|e6HbIM njiaHoM He nNpeayCcMOTpPEeHO

5. ®OH] OLIEHOYHbIX CPEACTB A1 MPOBEAEHUA MPOMEXYTOYHOM ATTECTALMN

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

Koa HaumeHoBaHWe oLeHOYHOro
[MokasaTenu oueHMBaHNA pesynbTaToB 0Oy4YeHus
KoMMeTeHunm cpeacTea
OnucbiBaeT MeTOAMKM pacyeTa TEexXHOMOrMYecknx napameTpos,
Eavﬁ)aar(;ﬁ%syrommx CBOWCTBA TEKCTUIMbHbLIX MaTepuarnos Bonpoc ans YCTHOTO
A cobecenoBaHus
OMK-8 Mcnonb3yeT aHanuTMyecku  anmapat  npu  NpOeKTUPOBaHUM Bonpoch! st TECTUPOBAHMS
TEXHOMOMMYECKUX U MHBIX MapaMeTPOB TEKCTUSbHbIX MaTepuanos U
ngenui
[MpaKTMKO-OpUEHTUPOBaHHbIE
3agaHud
MpumeHaeT MeToaMKN pacyeTa TEXHOMOMMYECKNX NapaMeTpPOB U UHbIX
napameTpoB
dopmynupyeT 1 06bACHAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
pMynvipy ’ ’ P Bonpocel ans YCTHOro
anropuTMbl M3y4aeMblX pasferioB MaTeMaTUKK.
cobecenoBaHus
Pewaet TvnoBble 3agayn M npuMMepbl MO OCHOBHbIM U3y4YaeMbiM
OrK-1 A P P Y Bonpockl ana TectupoBaHusi

pasgenam maTeMaTuku.

OObACHAET B3aMMOCBA3b OCHOBHBLIX MaTeMaTM4eCcKux Mogenen wu
MEeTOAO0B U NX 3Ha4YeHne Npu pelleHnn npakTn4ecknx 3agad.

MpaKTVKO-OpPUEHTUPOBAHHbBIE
3apaHvs

5.1.2 Cucrema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHua

Kputepumn oueHnBaHns coopMMpPOBaHHOCTH

KOMMNeTeHL Ui

YcTHOe cobecenoBaHue |

MucbmeHHasn paboTa

5 (OTnn4HO)

MonHbIN, WcYyepnbiBaKOLWMI  OTBET, SBHO
OEMOHCTPUPYIOLLMIA TNYOOKOE MOHVMMaHue
npegMeTa UM LUMPOKYK  SpyaAuLulO B
oueHvBaemon obnactu.  Kputndeckui,
OpWrMHarsbHbIN NOAXo4 K MaTepuarny.

4 (xopoLuo)

OTBeTt MOJTHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obsa3aTenbHbIX
WUCTOYHMKOB  MHpopmaumm. [lMogxog K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (yooBneTBOpUTESbHO)

OtBeTt BOCNpon3BoANT B OCHOBHOM TOJ1bKO

NEKLNOHHbIEe maTtepuvansl, 6e3
CaMOCTOSATENBHOW paboThbl ¢
peKoOMeHOOBaHHON nuTepaTypon.

[eMoHCTpypyeT noHWMaHue npegmeTa B
uenomMm, 6e3 yrnybneHus B AeTanu.
MpuCyTCTBYIOT CYLLEECTBEHHbIE OLUNGKM Unn
npoGenbl B 3HAHUAAX MO HEKOTOPbLIM TEMaM.

2 (HeyOoBMNETBOPUTENBHO)

HecnocobHocTb OTBETUTH Ha BOMpocC 6es

nomoLiun 9K3amMeHaTopa. HesHaHue
3Ha4YUTENBHOMN Yyactum npuHUnnmanbHO
BaXHbIX 3NIeMeHTOB ANCLUUNIINHDBI.

MHorouncneHHble rpybble owmnbKu.

3ayTeHo

[eMoHCTpMpyeT MnoHUMaHWe npeaMeTa B
uernowm, 6e3 yrnybneHus B getanu.




HecnocobHocTb OoTBETUTH Ha Bomnpoc 6e3

nomoLimn 9K3amMeHaTopa. HesHaHue
He 3auteHo 3Ha4YUTENBHOMN Yyactum npuHUnnmanbHoO
BaXHbIX 3NIeMeHTOB ANCLUUNJINHDBI.

MHoroyncneHHble 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 Matpuupl n onpegenutenn. OnpepeneHus. Ceownctea. [lencTBus Hag maTpuuamn. PackpeiTue 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 NPOM3BEAEHNA BEKTOPOB. VIX reoMeTpuyeckmne npunoXxeHusl.

4 Mpsimas Ha nnockocTu. Buapl ypaBHEHWU NPsIMON.

5 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbLI ypaBHEHUSI NITIOCKOCTU.

6 Yron mexay nnockocTaAMW. YCNoBusi napannenbHOCTU U NePneHanKynsapHOCTU NITOCKOCTEN

7 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMO B MPOCTPaHCTBe.

8 Yron mexay npsiMon 1 MoCKOCTbLIO, YCIOBUSA MX NapanfnenbHOCTU U NepneHanKynapHOCTU

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

10 [NpounssoaHas, ee onpeaeneHne, reoMeTPUYECKUIA U MEXaHUYECKUI CMbICTIbI, NpaBuia BblYNUCNEHS

11 MpounssoaHble n anddepeHLmans! BbiCLLUMX NOPSAKOB

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

13 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI

14 Mpasuna Jlonutans packpblTna HeonpegeneHHoCTeNn
[MpMeHeHUs NOHATUA NPOM3BOAHOW ANA UCCreaoBaHNA CBOUCTB (PYHKLWK:
[0 Bo3pacTaHve u yobiBaHne yHKLUM

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

16 ®yHKUMM OABYX NEPEeMEHHbIX (OnpeaeneHve, npeaern, HenpepbIBHOCTb)

17 JkcTpemym yHKLMUM ABYX NepeMeHHbIX (HE06X0AMMOe 1M JOCTaTO4HOE YCIOBUS CyLLECTBOBAHUSI AKCTPEMYMA)

18 HeonpeneneHHbii uHTErpan (onpeaeneHne, CBOMCTBA, METOAbI BbIHUCIIEHUST)

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

20 OnpegeneHHbli uHterpan. Metoabl BelYUCTIEHUS.

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

22 MpunoxeHunsa onpegeneHHoro uHterpana. Belumcnexnve nnowagen nnocknx uryp

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 guddepeHumnaneHble ypaBHEHUST BTOPOro Nopsiaka ¢ MOCTOAHHbIMUW KO3dhdomumneHTamm

26 Yucnoeble psabl. OnpegeneHue. CBoncTBa. Heobxoammblii NpUsHak CXoguMocCTy.

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

o8 dyHKUMOHanbHbIe psAabl. CTeneHHble pagbl. ObnacTb cxogmmocTn. Teopema Abens. Pagnyc u 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 NPaKTMKO-OPUEHTMPOBAHHbIE 3afaHus (3adayu, Kencbl) HaxoasaTtes B Mpunoxenun k gaHHomy P




5.3 MeToanyeckue matepuansl, onpeaensiowime npoueaypbl oLeHUBaHUA 3HaHMNA, YMEeHUI, BnaaeHui (HaBbIKOB
M (MNK) NpPaKTUYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBua gonycka oby4arolerocs K npomMexyTo4Hon atrectaumMu U nopsaaokK NMKBMAALUKN akaaeMnyeckomn
3a40MmKeHHOCTH

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

5.3.2 dopma npoBeaeHNs MPOMEXYTOYHOMW aTTecTauumn no AUCLUUNINHe

YcTHas + NnucbmeHHasa KOMI'IbPOTepHoe TecTupoBaHue WHasa

5.3.3 Ocob6eHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum nNo AUCUUNIIMHE

* Ha NoAroToBKy oTBOAUTCH 45 — 60 MUHYT

* Ha OTBET Mo GMNeTy 1 gononHuTeNbHbIE Bonpockl 30 — 35 MUHYT

* CMOMb30BaHWe BCoMoraTensHon nutepaTtypbl (CNPaBOYHMKOB, KOHCMEKTOB U T.M.) HE NPeAYyCMOTPEHO
B TeueHune cemecTpa BbINONHAETCA KOHTPONbHasa paboTa.

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

ABTOp 3arnasue | MN3paTenbcTBO ["op n3gaHua | Ccblnka
6.1.1 OcHoBHas y4yebHasa nuteparypa
locnopgapukos, A. TI1.,|Bbicluas maTtematuka. Tom CankT-TeTepbypr: http://www.iprbooksh
Kapnosa, E. A, 1. JlnHenHas anrebpa. HaLuoHANbHbIi ’ op.ru/71687.html
KapnyxuHa, O. E.,|BektopHas anrebpa. MUHEPATTEHO-ChlPbEBOl 2015
MaHcypoBa, C. E.,|AHanuTuyeckas reomeTtpus =
Focnonapukos, A. M. yHuBepcuTeT «[ OpHbI»
lFocnogapvkos, A. T1.,|Bbicluass matematuka. Tom http://www.iprbooksh
MBakuH, B. B.,[3. OnemeHThI BbICLUEN Cankr-MeTen6vor: op.ru/71689.html
Kepenuyk, M. A.,|anrebpsbl. WHTerpaneHoe HaLI,VIOHaJ'I:HIZIE;I )
Morunesa, Jl. M., |ucuncnerve yHKLMN OgHOMN . 2015
MotaneHko, A. A.,[nepemeHHoi " ero| MWHEPArbHO-CLIPLEBOV
PomaroBa, 0. C.,|npunoxeHus YHUBEPCUTET T OpHI»
"ocnopgapvkos, A. T1.
BepesuHa, H. A. Bbiclwast MmaTeMaTuka . http://www.iprbooksh
CapatoB: Hay4Has kHura 2019 0p.ru/80978. himl
locnogapukos, A. T1.,[Bbicuas matematuka. Tom 2. http://www.iprbooksh
BonbiHckasa, W. A.,|Hayano maTtemaTtundeckoro CankT-TeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|aHanusa. HaLI.VIOHaJ'IbHIz/IVI '
Ckernko, 0. A.,|QndbdpepeHumnansHoe - 2015
O6pyuyeBa, T. C.|ucumcneHve yHKUMIA OOHOWM MMHepa”bHO'CF'pbeBQM
locnogapukos, A. . [nepemeHHon " ero| YHVBEPCUTET « OpHbLIN»
NPUNOXEHUS
locnogapvkos, A. T1.,|Bbicuas matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A.,|OudbdepeHunansHbie op.ru/71690.html
KonToH, . A.lypaBHeHusa. Psagel.  Pagel .
Nebepes, n. A,|dPypbe u npeobpasoBaHne CaHKT-I'IeTepGer.
O6pyyeBa, T. C.|Dypbe. OuddepeHumansHoe AUVOHATIbHEIM 2015
Axkoenea, A. A, |n nHTerpanbHoe ucduUCneHne MUHEPATILHO-CbIPbEBOV
locnogapukos, A. . |dyHKUMIA Heckonbkux| YHVIBEPCHTET «FopHen»
nepemMeHHbIX. Teopus nons
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
tOroea, H. B. Bbicwas mMartemaruka. HoBOCHBMDCK: http://www.iprbooksh
OudbdepeHunansHbie HoBocHBM rc)iKVI.l‘/'I 0op.ru/99175.html
ypaBHeHus! P . 2020
rocy1apCTBEHHbI
TEXHUYECKUIN YHUBEPCUTET
LWHapesa, I. B. Bbicwas MaremMaruka Cumdpepononb: http://www.iprbooksh
(nnHenHas anrebpa) YHuBEpPCUTET SKOHOMUKM U 2020 0p.ru/101397.html
ynpaBneHus




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 HanpaeneHuto nogrotoBkn _ 29.03.02 TexHOMNOrMm n NPOEKTUPOBAHNE TEKCTUIMLHBIX U3AeNni
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aaHusl

rll\;gn PopMynnpPoBKM TECTOBLIX 3a4aHNIA
1 | Tema 1. MaTpuubl n onpegenutenu. lencTBMA 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 anreépanyecknux ypaBHeHUN.
. . . (1 2|-3
Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (3 2l s ) 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 KoahmumMeHT 3TOM NPSIMON paBeH:




1) 2/3; 2) 3/2; 3) -3/2; 2) -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 reoMeTpUA Ha NNockocTu. Npsimasa Ha NNocKocTU
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. AHanuTU4YecKas reoMeTpus B NnpocTpaHcTBe. [110CKOCTb 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. AndhcpepeHumnanbHoe ncuncneHmne dyHkLMM ogHOoM nepeMeHHon. BBeaeHne B matemaTmyecknm
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. OQudpchbepeHumnanbHoe ncumcneHume pyHKLUn ogHon nepemeHHon. NMponssogHasa PpyHKLMN.
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. NMpumeHeHue ancdepeHUManbLHOro 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 NEePEeMEHHbIX.

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 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) 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 nHterpana 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 yHKLMK B UHTepBarne [a,b] Ha onuHy nHTepsana.

26

Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (pyHKLMNA.

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 Knaccbl MHTErpupyemMbiX (OYHKLUNA.

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. NMpunoxeHusa onpeneneHHOro NHTerpana.

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 auddepeHUManbHble 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 pSaoB SABMSAETCA CXOAALMMCS:

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
Mo HanpasfeHWo NOAroTOBKM 29.03.02 TexHOMOrnm N NPOEKTUPOBAHUE TEKCTUMbHbLIX U3OENui
HaumeHoBaHue Of1 (npodpuns): BCe npodwunu

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

Ne n/n YCnoBus TUMNOBbIX NPaKTUKO-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.

OaHbl BepwinHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn 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 BepwuHbl 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)  nrowaab OCHOBAHWA MUPaMuUab;
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 gnvny 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, HanTKn ee napamMeTpbl, caenaTb 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 matematuyeckun aHanus. Npeagensl 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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