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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 3HaH;

1.3 TpeboBaHuA k NnpeaBapuUTenbLHOM NOAroTOBKe o0bGy4atoLlerocs:

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

OvicumnnuHa 6asupyeTcst Ha KOMMNETEHUMSIX, CDOPMUPOBAHHbIX Ha NpeablayLLeM ypoBHe 06pasoBaHus

2 KOMMNETEHLMU OBYYAIOLLEIrocA, dOPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNTIUHDbI

OlNK-2: CnocobeH ucnonb3oBaTb MaTeMaTuyeckue, omsnyeckue, U3NKo-XMMMUYECKUe, XMMUYeckme metoasbl
AN peleHun 3agay npod)eccMoHanbLHON AeATENbHOCTH

3HaTb: OCHOBblI AudepeHUManbHOrO U MHTErpanbHOro ucHmMcneHus, auddepeHumanbHbIX YpaBHEHUIW, Teopun
BEPOATHOCTEN U MaTEMATUYECKON CTAaTUCTUKN.

YMeTb: NpoBOAWTb aHanu3 (PyHKLMIA, pellaTb OCHOBHbIE 3agavy TeOpUN BEPOSTHOCTM M MaTeMaTUYEeCKON CTaTUCTUKW,
pelwaTb ypaBHEHUS U cucTeMbl AnddepeHumanbHbliX YpaBHEHU NPUMEHNUTENBHO K pearbHbIM npoLleccam, NpuMeHaTb
MaTemMaTuyeckme MeTodbl NPy peLleHnn TUNOBbIX NPOgEeCCHOHAaNbHbLIX 3aga4

Bnapetb: ocHoBamu oyHOAMeHTalbHbIX MaTeMaTUYEeCKUX TEOPUN W HaBblkaMW WUCMONb30BaHUA MaTtemMaTudecKoro
annapaTta; MeTogaMm ctaTuctTmdeckon obpaboTku nHdopmaumn.

3 PE3YJIIbTATbI OBYYEHUA MO ANCLUNINHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl TekyLiero
yacsl -
(iziﬁo (JQEQD ( | o e

HaunmeHoBaHuWe 1 cogepxaHve pasaernos,
TEM U y4eOHbIX 3aHATUIN

Cewmectp
(kypc ons 3A0)

Pasgen 1. OcHoOBbI NUHENHON anredpbl

Tema 1. MaTtpuubl u onpegenuTenu.
MaTtpuubl. CsonctBa maTpud. [encTsus
Hag maTtpuuamun. Onpegenutenn. CBolcTBa
onpenenutenen. [lpakTnyeckme 3aHATUSA: 2 2 15
HenctBns Hag matpuuyamu.  CnocoObl
nogcyeta onpegenutenen. (PeweHne
3agay)

Tema 2. Cuctemsl TNIVHENHbIX A3
anrebpanyecknx ypaBHeHuA. Cuctemsbl
TPEX JIMHEWHbIX YpaBHEHUA C Tpems
Heuna3BeCcTHbIMU, hopMyrbl Kpamepa, metoa
MoJSTHOro WCKIMIOYEHNS. MNpakTnyeckme 2 4 15 nn
3aHATMA: PelleHne CcUcteM  NUHENHbIX 1
anrebpanyeckux  ypaBHEHWA  MeETOOOM
MOMHOrO0  MCKIMIOYEHUsl, MO  popmMynam
Kpamepa. (Peluenune 3agay)

Pasgen 2. Bektopbl

Tema 3. Bektopbl. OnpeaeneHne BekTopa.
PaBeHcTBO BekTOpoB. KonnuHeapHble u
KOMMnaHapHble BEKTOPbI. JInHenHbIe
onepauun Hapa BekTopamu. [poekuun 03
BEeKToOpa Ha ocu koopauHaT. 3anucb 2 4 15,75
BekTopa B opme npoekumn. basuc.
MpakTnyeckme 3aHATUA: JInHenHbIe
onepaumMn Hag Bektopamu. (PelueHue
3agay)




Tema 4. lMpousBeaeHnss  BEKTOPOB.
lMpousBeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekuuin. CkansipHoe, CMeLlaHHOoe
N BEKTOPHOE MpPOM3BEAEHUS BEKTOPOB.

OnpeneneHne, cBoncTBa. [lpakTudeckune 15 ra
3aHATUSA: MpumeHeHus CKansipHoro,

CMELLaHHOTO N BEKTOPHOrO Mpou3BedeHun

BEKTOPOB 4181 pELLEHNI NPUKNagHbIX 3a4ad.

(PelleHue 3agay)

Paspgen 3. AHanuTtudeckas reomeTpusi Ha

NI0CKOCTU

Tema 5. MeToq koopauHaT Ha MIOCKOCTW.

CucteMbl  KoOpaMHAT  Ha  MITOCKOCTMW,

OCHOBHble  3ajaun. MpeobpasoBaHus 4

cucTeM KoopauHart. MNMpakTtuieckune 3aHATUS:

Mepexogbl B  cucTeMax  KoopAuHar.

(PewweHune 3apay) a3
Tema 6. lNMpamasa Ha nnockocTn. OCHOBHbIE

YypaBHEHUSI NPSAMOW. Yron mMexay npsiMbIMu.

Ycnosus napannenbHoOCTU n

nepneHanKynsipHOCTU NpsiMbIX. 8
MpakTuyeckne  3aHaATMNA:  [MpumeHeHue

OCHOBHbIX  YpaBHEHWA  MpaAMOW  Ans

peweHuns 3agad. (PeweHne 3apad)

Tema 7. KpuBble BTOpoOro nopsgka.

OkpyxHOCTb, annunc, rmnepbona, napabona,

UX  KaHOHWYECKME  YypaBHEHWsi, rpadouKu.

Ceonctea. ObLee ypaBHEHNE KpMBON BTOPOrO 8 N
nopsgka. MNMpaktuyeckne 3aHaTus: MNMoctpoeHune

pasnuyHbIX  KPMBBIX  BTOPOro  MOPSAKa,

HaxoxgeHne wx napameTtpoB. (PeweHne

3apad)

Paspen 4. AHanutuyeckass reomeTpus B

NpOCTpaHCTBE

Tema 8. [lnockocTb B  MpPOCTpaHCTBE.

KoopauHatbl B nNpocTpaHCTBE. YpaBHeEHue

MMOCKOCTKN, NPOXOASALLEN Yepe3 OaHHYI0 TOYKY

nepneHanKynspHo OaHHOMY BEKTOPY,

ypaBHEHWNE NIIOCKOCTN, MPOXOAALLEN Yepes TpU 14
OaHHble TOYKMN, obuee ypaBHeHue.

MpakTnyeckme 3aHATHE: MpumeHeHne

YpaBHEHUA NIOCKOCTUM AONs pelleHus 3agad.

(PelueHve 3anay) A3
Tema 9. lMNpsaAmasa B npoctpaHcTtee. [psimas B

MPOCTPaHCTBE  Kak JWHMSA  NepeceyeHus

NIOCKOCTEN. KaHoHnueckune "

napameTpuyeckue ypaBHEHUS NpsiMOM.

YpaBHEHUS NPSAMON, MpoXogswen vepes aOBe 5 rn
3agaHHble TodkM. [paAmMas wn nnockocTb B

NMpoCTpaHCTBe. MpakTnyeckue 3aHATUSA:

lMNpumeHeHne ypaBHEHUN npsiMon B

NpOCTpaHCTBe ANA pelleHnn 3agad. (Pewenune

3agay)

Paspen 5. BBegeHve B MaTeMaTuU4eckumn

aHanu3

Tema 10. BBegeHne B MaTteMaTU4ecKun

aHanwms. lMoHATMEe  nocnegoBaTenbHOCTY. 03
OcHoBHbIE NOHATUS O byHKUMK. BBegeHve B 7

aHanua  OYHKUMM  OfHOW nepemMeHHomn.
BbeckoHeyHO Manble U GeckoHeyHo Oonbluve
BENMUYMHbI. (PelueHne 3agay)




Tema 11. Tpegen dyHkumin. [paBuna
BblUMCIEHMS  MpedenoB.  3amevaTtenbHble
npegens.. HenpepbIBHOCTb OyHKLMA.
CeoiicTBa HenpepbIBHbIX YHKUUA.
MpakTnyeckme 3aHATUA: BbluncneHne
npegenos yHkunn. VccrnegoBaHne yHKLMN
Ha HenpepbIBHOCTb, MOUCK TOYEK paspblBa.
(PelueHve 3agay)

Pasgen 6. [duddepeHumansHoe ucducrneHue
PYHKLUMN OOHOW NepeMeHHON

Tema 12. OuddepeHumnansHoe ucuyucreHme
yHKUMM ofHOW nepeMeHHoW. OnpegenexHve
Npon3BOOHON U ee FeoMEeTPUYECKUN CMbICH.
MpaBuna pguddepeHumpoBaHua. Tabnuua
NPON3BOOHBIX. MpoussogHas CINOXHOW
yHKUMK. [Npon3BoaHbIE BbICUMX MNOPSIAKOB.
OnpegeneHue, npasuno BbIYMCIIEHNSI.
Onpepenenve  guddpepeHumana un ero
reoMeTpuyeckun cMmbicrl.  MIHBapmaHTHOCTb
dopm nepBeoro andpdepeHuymnana.
OndbdepeHuymnansl BbICLLIMX NopsiAKOB.
MonoxeHne K NPUBNWKEHHBIM BbIYUCIIEHUSIM.
MpakTnyeckue 3aHATUA: Bbluncnenuve
NPON3BOAHbIX DOYHKUMIA. MpumeHeHue
anddepeHunana yHKUMN K NPUBNMKEHHbIM
BbluncrieHmam. (PewweHne 3agay)

a3

Tema 13. lNpumeHeHne auddepeHunansHoro
NCYUCNEHMS. OcHoBHble TeopeMbl
anddpepeHumanbHoro ucdmncrnenus. [Npaeuno
Jlonutansa n ero NpMMEHeHMe K pacKpbITUIO
HeonpeaeneHHocTen. iccnegoBanne yHKLMm
no nepeoM M  BTOPOM  MNPOU3BOLHOMN:
MOHOTOHHOCTb DYHKUMK, AKCTPEMYMb
dyHKUMK  (HeoOxoammble U OOCTaTOYHbIE
ycnoBsusl). YCrnoBusi BbIMYKIOCTW, BOTHYTOCTH,
TOYKM nepernbda n acUMNTOThbl NITIOCKON KPUBOMN.
MpakTnyeckme 3aHATUS: NMpuMeHeHne npasBun
Jlonutana AN BblMUCNEHUS  Mpegenos
YHKLMNA. MNonHoe nccnegosaHue "
nocTpoeHne rpadukoB ¢yHkumn. (PeweHne
3agav)

Wtoro B cemecTpe (Ha kypce ans 3A0)

nn

KoHcynbTauum n npomexyTodHas aTrectaums
(3aver)

130,75

Pazgen 7. ®yHKUMM HECKONBKNX NEePEMEHHbIX

Tema 14. O®yHKUMM [OBYX WM HECKOIbKUX
nepeMeHHbIX. OcHoBHbIE onpeaerneHuns.
MpupalleHne PYHKLMIA. YacTHble
Npou3BoHbIE, YyacTHble n MOSTHbIN
andgepeHuman dYyHKLMK MHOIMMX
NnepeMeHHbIX. MpakTnyeckue 3aHATUSA:
BblumcneHne YacTHbIX NPON3BOAHBLIX (PYHKLINNA.
MNpumeHeHne nonHoro  guddepeHunana
PYHKUMA MHOMMX MEPEMEHHbIX ANA peLleHus
3apadv. (Pewenve 3agad)

a3




Tema 15. O3kcTpemMymbl QYHKUUM OBYX U
HeCKONbKMX nepemMeHHbIX. OCHOBHbIE MOHATUS
HeobxoaMmble 1 OoOCTaTOMHblE  YCNOBUS
CYyLLeCTBOBaHUSA 3KCTpemyMa QYHKUUM OBYX
nepeMeHHbIX. MpakTuyeckne 3aHATUSA:
HaxoxaeHne akCcTpeMyMOB YHKUUA MHOMUX
nepemMeHHbIX (PelleHune 3agay)

Paspen 8. HeonpeneneHHbIN uHTErpan

nn

Tema 16. HeonpeperneHHbln nHTErpan u ero
BblYMCIEHME. MepBoobpasHas "
HeonpeaeneHHbIn NHTerpan. CaoiicTBa
nepsoobpasHoi. CBOWCTBa HeonpeaeneHHoro
WHTerpana, BblTeKallWme un3 onpegenexHus.
JNInHenHble cBokcTBa. Tabnuvua wHTerpanos.
MpakTnyeckne 3aHaTUs: MpumeHeHne Tabnmupl
ONA  BblMUCNEHUS MPOCTENLWNX WHTErpanos.
(PewweHue 3apay)

Tema 17. OCHOBHble KIaccCbl MHTErPUPyeMbIX
DYHKUMIN. OCHOBHbIE METOAbLI MHTErPUPOBAHUS:
MeToAdbl  3aMeHbl  NepeMeHHoOW,  MeTof
WHTErpMpoBaHus no yacTam, mMeToa
pasnoxeHuss Ha npoctenwmne. CTaHOapTHble
3ameHbl. [Npaktuyeckune 3aHATUA: MNprMmeHeHne
MeToa0B 3aMeHbl nepemMeHHOMN,
WHTErpMpoBaHUs NO YacTaM U MeToga
pasnoXeHUs Ha NpocTenlne Ans BblYUCNEHNS
HeonpegeneHHblx  WHTerpanos  (PeweHue
3aga4)

Paspgen 9. OnpegeneHHbi nHTerpan

nn

a3

Tema 18. OnpeaeneHHbIn WHTErpann.
HecobctBeHHble uHTerpanbl.  OnpeaenexHve
onpeneneHHoro uHTerpana, €ero CBOWCTBA.
JlnHenHble CBOWNCTBa onpeneneHHoro
nHTerpana. ViHterpan ¢ nepemMeHHbIM BEPXHUM
npegenom. dopmyna HbtloToHa- JlenbHuua.

MeToabl BblYMCNEHUS onpeneneHHoro
WHTErpana. HecobcTBeHHbIE  MHTerpansl.
MpakTnyeckme 3aHATUSA: Bbluncnexvne

onpeneneHHoro nHterpana. (PeweHne 3agay)

Tema 19. [lpunoxeHuss onpeneneHHoro
uHTerpana. [lpunoxeHns  onpegeneHHoro
WHTEerpana K 3agadam reoMmeTpuu: BblYMCrneHne
nnowiagen nnockux duryp, obbemoB Ten
nepemMeHHOro ceyeHus. Obbem Tena
BpaLLEeHMS. MpakTnyeckue 3aHATUS:
lMpumeHeHne onpegeneHHoOro WHTerpana Ans
peLleHns MnpakTU4ecknx 3agad. (pelueHue
3agay)

Pasgen 10. OuddepeHumnansHble ypaBHEHUSA U
psabl

Tema 20. YucrnoBble MHOXECTBa, OCHOBHblE
Buabl. MHOXECTBO  KOMMMEKCHbIX  4ucen,
[ENCTBUS C KOMIMMEKCHBIMY YUCaMMU.

a3




Tema 21. [OdunddepeHumanbHble ypaBHEHUA
nepBeoro nopsigka. Onpepenexve
AnddepeHunansHoro  ypaBHeHUst  MEepPBOro
nopsaka. OnpegeneHue pelleHus. HayanbHble
ycrosusi. OcCHOBHbIE BUAbI
audpepeHLmanbHbIX ypaBHEHUIA: ypaBHEHUS C
pasferneHHbIMU " pasgensoLmmnca
nepemMeHHbIMW,  NIUHEWHbIE,  OO4HOPOAHbLIE.
MpakTnyeckme 3aHATUSA: PeweHne
AndpdepeHumnanbHbIX  YpaBHEHU  MEPBOro
nopsigka. (PeweHuve 3apgay)

Tema 22. [OuddepeHumnanbHble ypaBHEHUS
BTOporo nopsagka. OnpegeneHve peLleHus.
HayvanbHble yCcnosus. Teopema
CYWeCTBOBaHUS W  €OMHCTBA  peLUeHus.
Cny4yaun, gonyckalowue MOHWXKEHUS nopsagka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  ypaBHEHUM  BTOPOro
nopsigka, Aonyckawlmne MoHWXeHne nopsiaka.
(PeleHune 3agay)

Tema 23. JluHenHble pgudpdepeHLmansHble
ypaBHEHUa BTOporo nopsgka. JIMHenHble
OQHOPOAHbIE " Heo4HOPOAHbIE
andpdepeHumnancHble  YpaBHEHWS  BTOPOro
nopsiaka. Teopembl O CBOWCTBaX peLUEHUN.
Teopembl 06 obuieM peweHun. YpaBHEHUS
BTOPOro nopsigka ¢ MOCTOSIHHLIMW
KoadhpuumeHTamum. MeTogpbl peLueHna
NNHEVHBbIX  YPaBHEHUA  C  MOCTOSIHHbIMU
koadppuumeHtamu. [pakTnyeckne 3aHATUS:
PeweHne nuHenHbix anddepeHumnanbHbIX
YpaBHEHU BTOPOro nopsigka C MOCTOSHHbIMU
koadppuumeHtamm (PeweHne 3agaq)

Tema 24. Yucnosble psgbl. OnpenenexHve
yucnosoro psiga. Heobxogumbln npusHak
cxogmmocTu. MNpaBuna gencTens ¢ pagamu.
Pagbl ¢ nonoxuTtenbHbiMW  YrieHaMmu.
MpusHakm cxogmMmocTn. 3HakonepeMeHHble
psaabl. Teopema Jlenbuunua ans
3HakouepeayoLmnxcsa psagos. MpakTudeckue
3aHATUSA: WMccnepgoBaHne Ha CXOOMMOCTb
3HAKOMOMOXUTENbHbLIX YMCMOBLIX  PSAOB.
MpumeHeHne Teopembl JlenbHuua Aand
NccrnegoBaHMs 3HAKOYepPeayoLWMXCS pPsSaoB
Ha cxoammocTb. (Pewenune 3anay)

Tema  25. dyHKUMOHaNbHbIE psiabl.
CteneHHble psagbl. Onpenenexne
cTteneHHoro psiga. Obnactb CXoAUMMOCTU
cTeneHHoro psiga. Teopema Abens. Paguyc
N nHTepBan cxognmocTn. Pagbl Tennopa u
MakrnopeHa. [NpakTnyeckme 3aHATUS:
HaxoxgeHne paguyca UM wmHTepBana
CXOANMOCTH CTENeHHOoro psga.
PasnoxeHue dyHkuMM B psag Tewnnopa wu
MaknopeHa. (PelleHne 3agay)

10

ra

Pasgen 11. OcHoBbI TEOpPUN BEPOATHOCTEMN
N MaTeMaTU4eCKon CTaTUCTUKN

Tema 26. dnemeHTbl TEOPUN BEPOATHOCTEN

18

Tema 27. OcHOBbl MaTemMaTU4ecKomn
CTaTUCTUKN

17

Wtoro B cemecTpe (Ha kypce ans 3A0)

34

51

104

KoHcynbTauum n npomexyTodHas
aTTectauus (Ok3ameH)

2,5

24,5

Bcero koHTakTHas pa6ora u CP no
AucuunnuHe

172,75

259,25




4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHue y4ebHbIM NnaHoM He npegycMoTpeHo

5. ®OHA, OLIEHOYHbIX CPEACTB ANA NPOBEOEHUSA NPOMEXYTOYHOW ATTECTALIUK

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

Kopg HavmeHoBaHWe oLeHOYHOro
[MokasaTenu oueHMBaHNA pe3ynbTaToB 00y4YeHus
KOMMNeTEeHUUN cpencrea
PackpbiBaeT MeToabl MaTeMaTUYECKOro aHanusa u MOAeNMpoBaHns. |BOMNPOChHI ansa YCTHOro
cobecenoBaHus
Pewaet TunoBble 3agayn, CBSA3aHHbIE C OCHOBHbIMM pasgernamu
OrK-2 UKL N XUM UK. BOMPOCHI 4151 TECTUPOBAHUSA

Haxogut KOJTMYECTBEHHbIE COOTHOLLEHUS ans peLLeHUs |NpaKTUKO-OPMEHTNPOBAHHbIE
npodeccmnoHanbHbIX 3a4ay. 3a4aHus

5.1.2 Cucrtema u KpuTepum oL eHMBaHUA

Kputepum oueHnBaHms chopMMUPOBAHHOCTM KOMMETEHLIUI

LLikana oueHnBaHusi
YcTHoe cobecenoBaHme MucbMeHHas paboTa

[MonHbIN, ucyepnbiBalOWNA OTBET, SIBHO
OEMOHCTPUPYHIOLLMIA ryOOKOE NOHMMaHWe
5 (oTnn4HO) npeamMeTa W LMPOKYD 3pyauuuio B
oueHuBaemon obnactu. Kputudeckui,
OpurMHarnbHbIN NoAXo4 K maTepuany.

OTtBeTt NONHbIN, OCHOBaHHbIWN Ha

npopaboTke BCEX obsi3aTeNbHbIX
4 (xopoLwuo) UCTOYHMKOB MHcopmaumn. [loaxon K
marepwuany OTBETCTBEHHBIN, HO

CTaHOapTHbIN.

OtBeTt BOCnpoun3soAnT B OCHOBHOM TOJ1bKO

NEKLUNOHHbIe mMaTtepuansl, 6e3
CaMOCTOSITENIbHOM paboTbl c
pekoMeHaoBaHHON nutepaTypomn.

3 (ynoBneTBOpPUTENBHO
(va P ) [eMoHCTpupyeT noHMMaHue npegmeTa B

uenomMm, 6e3 yrnybneHus B geTanw.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLLUMGKU 1K
npo6ernbl B 3HAaHWSAX MO HEKOTOPbLIM TEMaM.

HecnocobHocTb OTBETUTL Ha BOMpoc 6e3

MOMOLLM aK3ameHaTopa. HesHaHue
2 (HeyaoBMNETBOPUTENBHO) | 3HAYMTENBHON  YacTu  MPMHUMAMANbHO
BaXHbIX 3NeMeHTOB OVCLMMITUHBI.

MHoroumncneHHble rpybbie ownoku.

[leMoHCTpypyeT noHUMaHWe npegmeTa B

3a4yTeHo
uenom, 6e3 yrnybneHust B getanu.
HecnocobHocTb OTBETUTL Ha BOMpoc 6e3
NMomMolLLn 3K3ameHaTopa. Hes3HaHne
He 3auteHo 3HAQUUTENbHOM  YacTM  MpPUHUMNMANBHO
BaXHbIX 3NEeMEHTOB OVCLUNINHBI.

MHoroumncneHHble rpybbie ownoku.




5.2 TunoBble KOHTPOJIbHbIE 3afaHUS UIN UHbIE MaTepuanbl, Heo6xoAuMbIe ANl OLLeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BOMPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 1

MpumeHeHus NOHATUSA NPOM3BOAHOW ANA UCCreaoBaHNs CBONCTB hyHKLUNN:
[0 Bo3pacTaHve u yobiBaHne yHKLUU

1 0 TOYKM IKCTPEMYMA
0 BbINYKNOCTb ee rpaduka
0 To4kn nepermba rpadurka
0 acuMnTOThl (BEPTUKANbHBIE U HAKITOHHbIE)

2 Mpaeuna Jlonutans packpbiTns HeonpeaeneHHoCTeN

3 Teopembl Ponna u Jlarpanxa, Ux reomeTpu4eckuin cMbICri

4 MpousBoaHble 1 anddpepeHLManbl BbICLUMX NOPSOKOB

5 Mpenen gyHkumn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyarternbHble Nnpeaensi.

6 lMpousBoaHas, ee onpegeneHune, reoOMETPUHECKUIA U MEXaHUYECKUIA CMbICTbI, MPaBuUa BblYUCNEHUS

7 KpuBble BTOpOro nopsigka (3nmmnc, oKpyXHOCTb, runepbona, napabona), nx KaHOHUYECKUE YpaBHEHUS,
CBOWNCTBA, YepTeX.

8 Yron mexay npsiMon 1 NAOCKOCTbLIO, YCIIOBUSI UX NapannenbHOCTN U NePneHaNKYNapHOCTU

9 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMOW B NPOCTPaHCTBE.

10 Yron mexay nnockocTaAMMU. YCroBua napanfenbHOCTU N NepneHanKynspHOCTU MNAOCKOCTEN

11 MnockocTb B NpocTpaHcTBe. PasnnyHble BUAbI ypaBHEHUST MITOCKOCTM.

12 Mpsimast Ha nnockocTu. Buabl ypaBHeHUA NPSMON.

13 BekTopbl B reomeTpunyeckon n koopauHaTtHom oopmax. OnpegeneHue. Ceovictea. [JeNCTBMS Hag BEKTOpPaMM.
CkansipHoe, BEKTOPHOE M CMELLAHHOE NMPOM3BEAEHNS BEKTOPOB. VIX reoMeTpuyecKkoe NpuoXKeHusl.

14 Cuctembl NMHENHbIX ypaBHEHWUA. COBMECTHbIE M HECOBMECTHbIE cucTeMbl. TeopeMa KpoHekepa — Kanennu.
dopmynel Kpamepa.

15 Martpuubl n onpegenutenu. Onpeaenenusi. Cowctea. [lencTBms Hag matpuuamn. PackpbiTve onpegenvrenen
BTOPOro N TPETLETO NOPSAAKOB.

Cemectp 2

16 Psagel Tennopa n MaknopeHa

17 ®yHKUmoHanbHble pAabl. CteneHHble paapl. ObnacTe cxoammocTtun. Teopema Abensi. Paguyc n uHtepsan
CXOAMMOCTW.

18 MpusHakm cxoaMMOCTH 3HAKOMOJIOXKUTENBbHBIX U 3HaKoNepeMeHHbIX PSA0B, abConoTHas CX0aUMOCTb.

19 Yucnosble psagbl. Onpegenexune. CeoncTea. Heobxoammbii NpusHak CXO4MMOCTW.

20 JInHenHble guddepeHumnansHble ypaBHEHNST BTOPOro NopsiAka ¢ NOCTOSIHHbIMK KoadhduumeHTamm

21 OnddepeHymanbHble ypaBHEHNS NepBOro Nopsiaka, X OCHOBHbIE BUAbI (C pa3gensowyMmncs v pasaeneHHbIMm
nepemMeHHbIMU, NIMHENHbIE, ofHopoaHbIe). ObLlee pelieHre 1 3agada Koww.

22 KomnnekcHble uncna. Onpegenenve. [eicTBua Hag KOMMAEKCHbIMU Ynucnamu. dopmyna Myaspa. Popmbl
3anmncy KOMMIIEKCHOro Yncna.

23 MpunoxeHunsa onpegeneHHoOro uHterpana. Belumcnenve nnowagen nnocknx uryp

24 HecobcTBeHHbIE MHTErparnbl NepBoro 1 BToporo pogos. OnpeaeneHne. CxoanMocCTb.

25 OnpegenexHbli nHTerpan. Metoabl Bbl4UCTIEHUS.

26 OnpegeneHHbI MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). Popmyna HbtoToHa — JlenbHuua.

27 HeonpepgeneHHbin nHTerpan (onpegenexHve, CBONCTBa, METOAbI BblYNCIEHNS)

28 OkcTpemMym yHKLMM ABYX NepeMeHHbIX (HEOOX0AMMOe 1 JOCTaTOYHOE YCIIOBUS CYLLLECTBOBAHUS 3KCTPEMYMa)

29 ®yHKUMM ABYX NepeMeHHbIX (onpegenexHve, npeaen, HenpepbliBHOCTb)

5.2.2 TunoBble TeCcTOBbIe 3afaHNA

TunoBble TecToBble 3agaHns HaxogaTcs B [punoxexHumn k gaHHomy P

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

TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3aaHus (3agayu, Kencol) HaxoasaTtes B MpunoxeHun k gaHHomy P10

5.3 MeToaunyeckue maTepuanbl, onpegensirowe npoueaypbl OLeHUBAHUS 3HAaHUW, YMEHWUI, BNageHun (HaBblkOB
1 (MNn) NpakTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLierocsi K npomMeXxyTo4yHou aTrecTaumm u NopsaaoK NMKBMAauuMM akageMm4eckomn
3a40MKEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTauMn perfiaMmeHTUpoOBaHO JToKanbHbIM HOpMaTtuBHbIM aktom CII6ryrnTn

«lMonoxeHune o npoBeaeHnn TeKyLero KOHTpona ycnesaemMmoctu n npomemyTquon arrectayum 06yqarou.|,|/|xc;| »




5.3.2 dopma npoBeageHUsi NPOMEXYTOYHOM aTTecTaumm nNo AUCLUUNInHe

YcTHas +

MucbmeHHas

Kom NblOTEpHOE TeCTupoBaHMe

5.3.3 OcobeHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

* Ha NOAroToBKYy oTBOAUTCS 45 — 60 MUHYT
* Ha oTBeT No 6uneTy n gononHutenbHble Bonpockl 30 — 35 MUHYT
* CMOMb30BaHWe BCoMoraTensbHon nuTepaTtypbl (CIPaBOYHMKOB, KOHCMEKTOB U TN.) HE NPeayCMOTPEHO

NHas

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

AsTOp

3arnasue

MN3paTtenbcTBo

["og n3gaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHasa nuteparypa

[ocnogapukos, A. T1.,|Bbicluas matematuka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHThI BbICLLEN Carikr-MeTepbypr: op.ru/71689.html
Kepenuyk, M. A.|anre6pbi. WHTerpansHoe HaLI,MOHaJ'IbHIZIﬁ ’
Morunesa, Jl. M. |ucumucneHne pyHKUMA OOHOM MUHEPAHO-ChIPbEBOI 2015
MoTtaneHko, A. A.,|nepemeHHoOn 7 ero °
PomaHoBa, K. C.,|npunoxeHus yHVBepCUTET «[ OpHLIN»
["ocnogapukos, A. T1.
locnopgapukos, A. T1.,|Bbicluas matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A.,|AnddepeHymansHbie op.ru/71690.html
KonToH, I. A.lypaBHeHus. Pagbl.  Pagbl .
Jlebepes, nU. A.,|Pypbe u npeobpasoBaHne Ca:KTl;QfaTﬁfszgr'
ObpyyeBa, T. C.,|Pypbe. AuddhepeHuymansHoe MMHep:ano-CblpbeBoﬁ 2015
Akosnesa, A. A.,|1 vHTerpanbHoe Uc4YuUCneHune °
locnopgapvkos, A. . |dyHKUmiA HECKONbKUX yHVBEpCUTET «[ OpHLI»

nepemMeHHbIX. Teopusi nons
locnogapvkos, A. I.,|Bbicluas matematuka. Tom 1. . http://www.iprbooksh
Kapnosa E A.,|NinHenHasn anrebpa CaHKT-I'IeTepGer. op.ru/71687.html
Kapnyxmha, O E BekTopHas anre6pa: HauvonasbHbIM - 2015 . .
MaHcypoBa, C. E.,|AHanuTuyeckasn reomeTpus M”Hepaano'CF'pbeBgm
Focronapukos, A. T, YHMBEPCUTET «[ OPHbIN»
ocnogapvkos, A. [1.,|Bbicwas matemaTuka. Tom 2. http://lwww.iprbooksh
BonbiHckasa, W. A.,|Hayano maTtemaTtmnyeckoro . op.ru/71688.html
Kapnyxvna, O. E. |ananusa. Cank-letepoypr:
Ckenko, 0. A.,|AucbdepeHumansHoe HauvonarbHbi . 2015
O6pyyeBa, T. C.,|ucumcneHve yHKUUA OQHON MUHEParibHO-CbIPbEBON
ocnopgapukos, A. . |[nepemeHHomn " ero| YHvBepcuTeT «FopHen

NPUNoXeHus
6.1.2 lononHnuTenbHas y4yebHasa nutepartypa
BepeTteHHukos, B. H. |Bbicwas maTemaruka. CaHkr-leTepbypr: http://www.iprbooksh

MaTtemaTtnyeckui aHanus Poccunckui op.ru/17901.html

YHKUMIA OOHOW NepeMeHHON rocygapCTBEHHbIN 2013

rMapomMeTeoposiorMiyeckn n
yHUBEpCUTET

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

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

6.3 NepeyveHb NMLIEH3UOHHOIO U CBOGOAHO pacnpPoCTpaHAeMOoro NporpaMMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows




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

AyauTtopums OcHalleHne

MynbTumMeguinHoe obopyaoBaHue, cneumnanm3vpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

CneuuanuavnpoBaHHas mebernb, Aocka
YuebHas ayautopus




MpunoxeHue 1

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuto nogrotosku: 18.03.01 Xummueckasn TexHonorms
HavmeHoBaHue Ol (npoduns): Bce npocumnu

5.2.2 TunoBbleTecTOBbIE3aAaHUs

Ne n/n PopMyNUPOBKM TECTOBLIX 3a4aHWNN
1 Tema 1. MaTpuubl u onpegenutenu. [lencTBUA Hag MmaTpuuamu.
6 -3 0
Mpwn kakom 3HaveHunA onpegenutens (2 A—2 0[=0
0 0 1
1) 2; 2) 1, 3) 0,5; 40
2 Tema 1. MaTtpuubl u onpegenutenu. lencTtBuA ¢ maTpuuamm.
_ (-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
H(Ce o) (S o) (e o) 96 o)
3 Tema 2. CucteMbl NUHEMHBbIX anreépanyeckux 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. JIMHeNHble onepauun Hag BeKTopamu.
[nuHa BekTOpa a = 61 — 2] paBHa:
1) 2vV10; 2)2+/5; 3)8; H2V2
5 Tema 4. BekTtopbl. [pousBeaneHuns sBekropoB. [pumeHeHne npom3BeaeHNA BEKTOPOB AN peLueHus
npuKnagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga nx ckanspHoe NpousBeAeHNE PaBHO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopbl. [ponsBeneHuns BektopoB. [pumeHeHne npon3BeneHUA BEKTOPOB ANS peLleHusA
npuKNagHbIX 3agay
Mpu kKakoM 3Ha4YeHUn M BekTopbl d = (4;m; —8)u5 =(—2;—4;1) nepneHanKynspHbI?
1)4; 2) -4, 3) 0,4; 4H)0
7 Tema 5. AHanuTUyeckas reomeTpua Ha nnockoctu. Metopn koopanHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeanHa otpeska AB umeeTt KoopauHaThl:
1) (3;-1); 2) (5--5);  3)(3:1); 4) (3;-5)
8 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. MNpsimasa Ha nnockocTn

[laHo ypaBHeHue npsimoin Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoarUNEHT 3TOM NPSIMON paBeH:




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

9 Tema 6. AHanuTu4Yeckasa reomeTpus Ha nnockoctu. lNpsimasa Ha nnockocTm
YpaBHeHMeM NpsMoK, NepneHanKynsapHON NPAMon y = %x — 5, aBnseTcs
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 Tema 7. AHanuTUYecKasi reoMeTpuA Ha NNOocKocTu. Npsimasa Ha NNOCKoOCTH
KpuBblie BTOporo nopsigka.
[aHo ypaBHeHue runepb6onsbl @ - @ =1.
Torga pacctosiHue mexay ee hoKycamu paBHoO:
1)6; 2)9; 3)3; 4)2V5
11 Tema 8. AHanuTu4Yeckasa reomeTpus B npocTpaHcTBe. NNockocTb 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. AHanuTUYecKasi reomeTpus B npocTpaHcTBe. [psiMasi B npocTpaHcTBe
o . X y+5 z-5
HanpaBnsitoLmii BEKTOp NpsiMon 1= 3 = VIMeeT koopauHaThi:
1) (1,5;-5); 2) (0;5;-5); 3) (1;-3:2);  4) (2;3;5)
13 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHkLuum ogHon nepemeHHon. BBegeHue B
MaTemMaTU4yecKuMn aHanus
Hantn obnactb onpeaeneHuns pyHkumm y = %:
1) (Lw);  2) (—oo51) U (1;0); 3) [FL, DU (L0); 4)(=1;1) U (1;0)
14 Tema 10. OnddepeHumanbHoe ncumcreHme (pyHKLuum ogHon nepemeHHon. BBegeHue B
MaTemMaTU4YecKuMn aHanus
sin7x
m-——paBeH:
x—0 Sin 10x
1) 0,7; 2)-0,7; 3)0; 1)1
15 Tema 10. OuddepeHumanbHoe ncumcrneHme (yHKLUM ogHon nepeMeHHon. BBegeHune B
MaTemMaTu4YecKuMn aHanus
0603Ha4mB 0 — 6ECKOHEYHO Manyl BEMUYMHY, « - BECKOHEYHO BONbLUYO BENMMYMHY, C — KOHEYHYO HEHYEBYIO
BEMUYMHY, ONpeaenuTb, YemMy paBHO COOTHOLLEHUE: °°T+C
1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb
16 Tema 11. OQudpcpepeHumanbHoe ncumcrnieHme pyHKLUM ogHon nepemeHHon. NMpousBogHasa hbyHKUUN.
MpounsBoaHas pyHKLMK y = e***3 ymeeT BUA;:
1)xe*’+3 2) 2xe*’*3 3) —2xe***34) (x% 4 3)e* *3
17 Tema 11. OudpcpepeHumnanbHoe ncumcneHve pyHKLMN ogHon nepeMeHHoNn. [MpousBoagHas ¢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. OudrdbepeHumansHoe ncumcneHme pyHKLUUM ogHon nepeMmeHHou. NponsBoaHble u
anddepeHUmanbl BbICLIMX NOPAOKOB.

4 1 .
YxxOT PYHKUMM Y = —paBHa:

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne audcepeHUnanbLHOro NCYNCNeHus
®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. DYHKLUUN ABYX U HECKONbKUX NepeMEeHHbIX.

1

ObnacTb onpepeneHns hyHkumm Z = ———;

Dx?—y2292)x*+y*<93)x*+y* =94)x* —y*>9

21

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

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

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX N HECKOJIbKMX NepPeMeHHbIX.
Hatu kputnyeckyto ToUKy yHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpepeneHHbIN MHTErpan v ero BbIYUCIIeHNeE.
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) 8+

24

Tema 15. HeonpeneneHHbIN NHTErpan n ero BblYncrieHme.

MHoecTBO nepeooBpasHbIx pyHKUMK f(x) = Y/x umeeT Bua:

) Vxf+c, 2)2VxT+C 3) TVxT+C, 4) —%+c.

x2

25

Tema 15. HeonpeneneHHbIN MHTErpan n ero BblYncrieHme.

KakoB reomeTpuryeckmin CMbIC onpegernieHHoro nHrerpana ot dyHkumm y = f(x) B nHtepeane [a,b] B gekapToBomn

cucTeme koopauHat?
1). AnvHa nuHun y = f(X) B nHTepaane [a,b];
2). Mnowagb curypsl, orpaHmdyeHHon nuHmnen y = f(x) B uHTepane [a,b];

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




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

26 Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbiX (OYHKLUNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—isin3x+ C;, 2) g—%sin3x+ c; 3 §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbiX (OYHKLNNA.
Kakon nHTerpan He BblpaxaeTcs B afieMeHTapHbIX PYHKLMSAX?
1). [ ;+1dx; 2) [xe*dx; 3)[e*dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
Kakon 13 npmBegeHHbIX HDKE MHTErpanoB ABNAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
. [ f@dx 2) [ feydx  3). [f()dx  4). [T f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
Uemy paBeH nHTerpan flmmedx?
1) 1/8;2) nHTerpan pacxogurcs; 3)0; 4)2
30 Tema 18. MpunoxeHusa onpeneneHHOro UHTerpana.
Yemy paBHa nnowagb urypbl Ha pucyHke?
¥
P
i7" -:
A B;‘ x
1. J} F@)dx2).[](Fx) = p(x))dx  3). [] f(x)dx = [} p(x)dxa). [} f(x)dx = [} p(x)dx
31 Tema 19. YUncnoBblie MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX Yucen
Mogynb KOMMAnIeKcHoro Yncna z = 2 — 3i paBeH:
1W5, 2)13;  3)5; 4)V13.
32 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Ecmm z, =1—1i;z,=4+1,T0 z, - z, paBHO:
1) 5+ 3i; 2) 5-3i; 3)3—i; 4) 3i
33 Tema 20. OudchepeHumanbHble ypaBHEHUA NepBOro nopsiaka.

Kakoe u3 ypaBHeHUIN He siBnsieTcs anddepeHLarnbHbIM YpaBHEHMEM C pasaensiolMMUcs nepemMeHHbIMU?

1) \y? + 1dx = xydy; 2% =) 9O

3) ¥y +p() -y =g, 4) %=ctgxdx




34

Tema 21. OudrcdhepeHumanbHbIe ypaBHEHUA NepPBOro nopsiaka.

o d.
O6wui nHTerpan guddepeHUnanbHOro ypaBHeH s y—z = xdx VMeeT BUA!

1 1—xz+c‘-21—xz+c-3 —x2+C-4 1—2+C
)= GG =TGRy =G - =

35

Tema 22. OuddepeHunanbHbie ypaBHEHUSA BTOPOro nopsigka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro Nnopsiaka SBnsaeTcs:

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

36

Tema 23. JlnHenHble andbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

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

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

37

Tema 24. YncnoBble psagbl.

Kakon 13 gaHHbIX pAaoB ABNAeTcA cxogAalLnMCA:

1001- 2001- 3001- 4003"
) )2“3' )Zﬁ )Z

38

n=1
Tema 24. Yucnosble psaabl.

[lns KaKkoro us cneayrowmnx psaoB BEpPHO YTBEpXKAEHWE: ecru éi_moun =0 psAa AOCTOBEPHO CXOAMUTCS:

1)2( s Z)Z ”Zv—‘” -

39

Tema 25 dJyHKuMOHaanble psaabl

n+1n°° nn+1n
N L

40

Tema 26 dnemMeHTbI TeOpUN BEPOATHOCTEN

TeopeMbl CNOXeHUs1 U YMHOXEHUSI BePOATHOCTEN

41

Tema 27.0cHOBbI MaTeMaTU4€CKOM CTaTUCTUKMN.

MoHATHe reHepanbHOW COBOKYNMHOCTU U BbIOOPKK




MpunoxeHue 2

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI MatemaTtuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotosku: 18.03.01 Xummyeckasn TexHonorms
HavmeHoBaHue Ol (npoduns): Bce npodpmnu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3agaym, Kenchbl)

Ne n/n YCrnoBu1s TUMOBBIX 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. CucteMbl NUHEMHBbIX 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 KaHOHWUYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),

2) HaNTW peLleHne 3TON CUCTEMblI METOAOM MOSHOrO MUCKITIOYEHMS,

3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.

3 Tema 4. BekTopbl.

OaHbl BepwunHbl nvpamuabl A(6, 7, 13); B(2, 4, 6);C(4, 7, 12);Q(6, 16, 24), npuy4ém Toukn A, B, C -
BEPLUNHbLI €€ OCHOBaHUS.

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

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

4 Tema 4. Bektopesl. [pon3BeaeHns BEKTOPOB

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

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

1 cKansipHoe npousBeaeHne BeKTopoB BC n  BQ;

)
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowaab OCHOBaHWS MMPaMUIbI;
5)  00BLEM nupamugpl.
5 Tema 5. MeToq KoopAMHAT Ha NIIOCKOCTM

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

Havitu gnvny BeicoThl h, npoBeaéHHoM n3 BepLumHbl C.

6 Tema 6. NMpsamas Ha nnockocTu.




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

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

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

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

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

Tema 7. KpuBbie BTOpPOro nopsigka.

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

@+5)? _ y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctun (ABC);

2) yron f mexay npamon (AD) u nnockocTbio (ABC);

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

5) ypaBHeHue nnockoctu (Q), npoxogsen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHCcTBE

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

Hawtu:

1) ypaBHeHwue npsimoi (AB) B KAHOHWYECKON hOpPME;

2) ypaBHeHue npamMon (R), npoxogsaLlen Yepes ToukyDnapannensHo (AB);

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

10

Tema 10. BBegeHne B MaTeMaTU4eCKUM aHanNus.

log,(x—1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

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

Bblumcnutb npegerbl, He NoNb3yACb NpaBuUiiom JlonuTans:

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

12

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

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme OyHKLUUM ogHOMN NepemMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CreayoLLX OYHKLWIA:

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

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIIEHUS.

HawnTtu npegensl, ucnone3sys npasuno Jlonurans:

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

X000 X+3x2+2x4’ x50 1-cos3x’

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

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHne audcepeHUnanbLHOro UCUNCIIEHUS.

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

16

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

[-4; 4].

17

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

z=1InZ%  [okasaTb, 4To
Yy ’ ox

0z _
-x+5-y—0.

18

Tema 13. DyHKLMN ABYX U HECKOJNbKUX NepeMeHHbIX. Ipon3BoaHasa No HanpaBfEeHUIO U TPaaUEHT.

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

19

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

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

20

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

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

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIIeHNe.

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

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (pyHKLUN

earctg(x)

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

Bbmennte: 1. e

1+x2

23

Tema 17. OnpeaeneHHbIn UHTerpan. HecobcTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

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

25

Tema 20. OQudcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.




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

26 Tema 21. OudcdbepeHumnanbHbIe ypaBHEHUA NEePBOro nopsiaka.

Hantn pelwleHve ypaBHeHus: y' — %y = x yOoBneTBOpSAOLLEe HAaYanNbHbIM YCNOBUAM Y|, = 2
27 Tema 22. OuddepeHumanbHbie ypaBHEHUSA BTOPOro nopsiaka.

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

y|x=1 = 0; y,|x=1 =1
28 Tema 23. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

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

4y =0, yli0=5 ¥'lr=q=8
29 Tema 23. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obuyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 24. YncnoBble psagbl.

. ! 1 2t 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 24. Yucnosble psaabl.

WccrnenoBaTh CX0QMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mflnfzz)f .
32 Tema 25. DyHKUMOHaNbHbIE psiabl

HawTtun uHtepsan v paguyc cxoguMocTu psga

i ! L S "+
Jn(n + DY T3 T T T eyt T
n=
33 Tema 25. DyHKUMNOHaNbHbIE psabl
1-e=**

Pa3noxutb B pag pyHKUMO y = =
34 Tema 26.9nemMeHTbl TeOpUM BEPATHOCTEN

TeopeMbl CNOXeHUs1 U YMHOXEHUSA BEPOSATHOCTEN
35 Tema 27 OcHOBbI MaTeMaTUYECKON CTaTUCTUKMN

MoHATHE reHepanbHOW COBOKYNMHOCTU U BbIOOPKK
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