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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb KoMneTeHUMn obyyatoierocs B 06nactv NCNonb30BaHUSA OCHOBHbIX
MaTemMaTU4ecknx 3aKOHOMEPHOCTEN U NMPUMEHEHUS MaTeMaTUYecKnx Mopenen B npodecCuoHarnbHOW AesTeNbHOCTU.
Takke cnocobcTBoBaTb HOPMMPOBAHMID KOMMETEHUUA, ONS YCNELWHOro OBMageHus KOTOpbIMU HeobXxoouMo yMeHue
NOrNYECKN MbICAINTb Y TPAaMOTHO M3rnaraTe CBOW MbICHN.

1.2 3agaum gcuMNInHLI:

* O3HaKOMUTb CTYAEHTOB C OCHOBaMM MaTeMaTUYeCKUX 3HaHWUA, HEOOXOAUMbIX ANt PELUEHUS TEOPETUYECKNX U
NpYKnagHbIX 3a4ad B pasnnyHbix obnacTax AesTenbHOCTY;

* BocnntaTth abcTpakTHOE Nornyeckoe MbllfieHMe U yMeHne CTporo nsnaratbe CBOU MbICNK;

* [pnBUTbL CTygEeHTaM OCHOBHbIE HaBbIKM MCMOML30BaHUA Y4eBHOM 1 cnpaBOYHON NUTEpaTypbl N0 MaTemMaTuke,
a Takke no gucuunianHam, B KOTOPbIX MPUMEHSAIOTCS MaTemMaTUYeckne MeToabl;

* MoaroToBUTbL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWUNA;

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

OucumnnuHa 6asupyeTcsa Ha kKoMneTeHLMaX, COPMUPOBAHHbBIX Ha NpeablaylwemM ypoBHe obpa3oBaHus

2 KOMNETEHUMUN OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIIUHBI

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTemaTuyeckue, pusmnyeckmne, husnko-xmmMmyeckme, XuMmyeckme MetToabl
Ans pewweHnA 3agay npocgeccnoHanbHON 4eATeNnbHOCTU

3HaTb: OCHOBbl AMdPEPEHUMNANBHOTO U MHTErpanbHOro ucdMcneHusi, auvddepeHumnanbHbIX YpaBHEHUN, Teopun
BEPOSATHOCTEN U MATEMATUYECKOWN CTaTUCTUKN.

YMeTb: NpoBOoanTb aHanu3 yHKUMI, pellaTb OCHOBHbIE 33434y TEOpUN BEPOATHOCTM U MaTeMaTUYECKON CTaTUCTUKM,
pelaTe ypaBHeEHMS U cuctembl anddepeHumanbHbiX YpaBHEHUA NPUMEHNTENBHO K pearibHbIM npoueccam, NPUMEHSATb
MaTemaTnyeckne MeTobl NPy peLleHnn TMNoBbIX NpodeccnoHarnbHbIX 3agaqy

Bnapetb: ocHOBamMu yHAaMeHTanbHbIX MaTEMATUYECKMX TEOPUN M HaBblkaMXM WUCMOMb30BaHMS MaTeMaTU4ecKoro
annapaTa; MeTogamu CTaTucTn4eckon obpaboTkm MHdopMaunn.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

O |KoHTakTHas
< ¢]
o paboTta
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Pasgen 1. OcHoBbI NMHEHON anrebpbl

Tema 1. MaTpuubl © onpegenuTenu.
MaTpuubl. CsonctBa maTtpuu. [encteus
Hag matpuuamun. Onpegenutenn. Ceonctea
onpegenutenen. [lpakTuyeckme 3aHATUSA: 2 2 15
HevictBus  Hag wmatpuuamu.  Cnocobbl
nogcyeta  onpegenutenen.  (PeweHune
3agad)

Tema 2. Cuctemsl NUHENHbIX A3
anrebpanyeckmx  ypaBHeHuA. CucTembl
Tpex JWHENHbIX YpaBHEHUW C Tpems
HenssecTHbIMK, opmyrbl Kpamepa, meto
MosiHoro WCKIIOYEHUS. MpakTnyeckue 2 4 15 un
3aHATUSA:  PelleHne cucteM nNUHEWHbIX| 1
anrebpavdeckux  ypaBHEHUA  METOLOM
MOMHOrO  UCKMKYeHUsi, no  dopmynam
Kpamepa. (PelueHne 3agad)

Pasgen 2. BekTopsbl

Tema 3. Bektopbl. OnpegeneHne BekTopa.
PaBeHcTBO BekTOpoB. KonnuHeapHble W
KOMMnaHapHble BEKTOPbI. JInHenHble
onepauun Hag Bektopamu. [lpoekuumu
BEKTOpa Ha ocu koopauHaT. 3anucb 2 4 15,75
BekTopa B opme npoekumin. basuc.
MpakTnyeckme 3aHATUS: JInHenHble
onepauun Hag Bektopamu. (Pelwwenne
3agav)

a3




Tema 4. lMpousBeaeHnss  BEKTOPOB.
MponsBeaeHnss BEKTOPOB, 3adaHHbIX B
dopme npoekumin. CkanspHoe, CMeLLlaHHoe
N BEKTOPHOE MpOM3BEAEHNs BEKTOPOB.
OnpepneneHue, cBonctea. [lpakTudeckme
3aHATUS: MpumeHeHus CKansipHoro,
CMELLUaHHOIO M BEKTOPHOro Npou3BedeHun
BEKTOPOB 419 peLleHWn NPUKNagHbIX 3a4au.
(PelwweHne 3agay)

15

ra

Pasgen 3. AHanutudeckad reomeTpus Ha
NMMAOCKOCTH

Tema 5. MeTon koopauMHaAT Ha MITIOCKOCTW.
Cuctembl  KoopaMHAT  Ha  MIIOCKOCTH,
OCHOBHbIE 3agadn. MpeobpasoBaHus
cucTem koopauHart. [NpakTuyeckne 3aHATUS:
lMepexogbl B cucTeMax  KoopauHar.
(PewleHne 3agav)

Tema 6. MNpsamasa Ha nnockocT. OCHOBHbIE
ypaBHEHUS NPSMON. Yron Mexay nNpsaMbiMu.
Ycnosusi napannenbHOCTU "
nepneHanKynspHOCTU NpsiMbIX.
Mpaktnyeckne  3aHATMA:  [MpumeHeHue
OCHOBHbIX  YypaBHEHWA  npsaAMon  Ans
pelweHns 3agad. (PelleHne 3apad)

a3

Tema 7. KpuBble BTOpOro  nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHMYECKMEe  ypaBHEHUS,  rpadumkm.
Ceonctea. ObLiee ypaBHEHNE KPUBOMN BTOPOrO
nopsiaka. MNpakTtuyeckme 3aHaTusA: MNMocTpoeHne
pa3nNMuHbIX  KPUBbLIX  BTOPOro  MOPSAKa,
HaxoxgeHne ux napameTpoB. (PeleHune
3agad)

Pasgen 4. AHanutuyeckass reomMeTpusi B
NpOCTpaHCTBE

nn

Tema 8. [TlnockocTb B  NpPOCTpaHCTBE.
KoopavHatel B npocTpaHcTBe. YpaBHeHue
NMNOCKOCTK, NpoxoAsilen Yepes OaHHY TOYKY
nepneHanKynsapHo AaHHOMY BEKTOPY,
ypaBHEHWE NMIIOCKOCTU, NPOXOAsLLEN Yepes TpU
OaHHble TOYKMN, obuee ypaBHEeHuMe.
MpakTnyeckue 3aHAaTHE: lMpumeHeHne
YpaBHEHUN NIIOCKOCTM ANS pelueHus 3agad.
(PeweHuve 3agad)

Tema 9. lNpsamas B npocTtpaHcTBe. [pamas B
NPOCTPaHCTBE  KaKk NUHUA  nepeceyveHus
NOCKOCTEN. KaHoHun4yeckue n
napameTpuyeckmne ypaBHEHUs NPsSIMOW.
YpaBHeHua npsaMoKn, npoxoAsiien vepes OBe
3afjaHHble Touku. [lpsAMass M nnockocTb B
NpOCTpaHCTBe. MpakTnyeckme 3aHATUS:
MpumeHeHne ypaBHeHWi npsMon B
NPOCTpaHCTBE ANnd pelleHun 3agad. (PeweHnune
3agad)

14

Pasgpen 5. BBegeHne B mMaremaTuyeckun
aHanus

ra

a3

Tema 10. BsegeHune B MaTemMaTUYECKUMN
aHanus. MoHaTne nocrnenoBaTesibHOCTMU.
OcCHOBHble MOHATMA O (pyHKUMKU. BBepeHve B
aHanu3  pyHKUMM ogHon nepemMeHHON.
BeckoHeyHO Manble U OGeckoHe4yHO Oonblune
BENUYUHbI. (PelueHne 3agad)

as




Tema 11. [llpepen yHkumin. [lpaBuna
BbluMCNEHNA  npegenoB.  3amevaterbHble
npegernsi. HenpepbIBHOCTL dyHKUMA.
CeolictBa HenpepbIBHbIX hyHKLMA.
MpakTuyeckme 3aHATUS: BbluncneHve
npegenos dyHKUMn. ViccnegoBaHue yHKUMK
Ha HenpepbIBHOCTb, MOWCK TO4YeK pas3pbiBa.
(PewweHne 3agav)

Pasgen 6. OuddepeHumanbHoe wncducneHune
YHKLMN OOHON NepeMeHHOM

Tema 12. OuddepeHumansHoe UCYUCTIEHNE
dyHKUMM ogHon nepemeHHon. OnpegeneHue
NpOM3BOOHON N €e TreOMETPUYECKUA CMbICH.
MpaBuna auddepeHunpoBaHusa. Tabnuua
NPON3BOAHLIX. MpousBogHas CNOXHOW
dyHkuuKn. TMpon3BoaHbIE BBICLUMX MOPSOKOB.
OnpegeneHne, npaswumo BbIYMCIEHUS.
Onpepenenve  gudpcpepeHumana wn  ero
reoMeTpuyecknii  CMbICI.  VIHBapMaHTHOCTb
dopm nepBoro andbdepeHumana.
OuddepeHumansl BbICLLNX nopsiaKoB.
MonoxeHne K NpUONMKEHHBIM BbIYUCIIEHUSAM.
MpakTnyeckme 3aHATUS: Bbluncnexve
NPOU3BOAHbIX DYHKLMA. MpumeHeHne
anddepeHumnana QyHKUMU K NPUBAKEHHbIM
BblumcneHunam. (Pewwexne 3agav)

a3

Tema 13. lNMpumeHeHne guddepeHumansHoro
NcUYNCNEHNS. OcHoBHblE Teopemsbl
onddepeHumansHoro ucymcnenus. [paeuno
JNlonutana n ero npuMeHeHWe K packKpbITUIO
HeonpegeneHHocTen. MiccnegoBaHue pyHKLUK
no nepeo UK  BTOPON  MPOU3BOOHON:
MOHOTOHHOCTb dyHKUUK, 3KCTPEMYMBI
dyHKUMM  (Heobxogumble W JOCTaTOYHbIE
ycrnosusi). YCRNOBUSA BbIMYKOCTU, BOFHYTOCTMH,
TOYKM Nepernba n acCMMNTOThbl NIIOCKON KPUBOWN.
MpakTnyeckne 3aHATUA: [pumeHeHne npasun
Jlonutana  pgna BblUUCNEHUA  Npeneros
DYHKUNRA. MNonHoe nccregoBaHue "
noctpoeHve rpacukos dyHkuun. (PelwweHune
3agauv)

WUtoro B cemecTpe (Ha kypce anga 3A0)

nn

KoHcynbTauumn n npoMexyTovHas atrecraums
(3auer)

130,75

Pasgen 7. CDyHKLI,I/IM HECKOJ1bKMX NepeMeHHbIX

Tema 14. OyHKUMM [OBYX U HECKONbKMX
nepemMeHHbIX. OcHoBHbIE onpeaeneHus.
MpupaweHne DYHKUUA. YacTHble
Npou3BoAHbIE, YacTHble n MOMHbIV
anddepeHumnan dyHKUMN MHOMMX
nepemMeHHbIX. MpakTuyeckue 3aHATUS:
BbluncneHve 4acTHbIX NPOM3BOAHbLIX OYHKLUNA.
MpumeHeHne NoJsiHoro ondpdepeHumana
OYHKUMA MHOMMX NepeMeHHbIX AN pelleHust
3apaud. (PeweHne 3agav)

a3




Tema 15. OkcTpeMymbl yHKUMM AOBYX U
HeCKONbkUX nepemMeHHbiX. OCHOBHbIE MOHATUS
Heobxogumble 1 OOCTaATOYHble  YCIOBUS
CyLLeCTBOBaHMSA 3KCTpemMyMa yHKUUN OBYX
nepemMeHHbIX. MpakTuyeckue 3aHATUS:
HaxoxgeHne aKCTpeMymMoB QOYHKUMA MHOIMMX
nepemeHHbIx (PelueHune 3agay)

Paspgen 8. HeonpegeneHHbI nHTerpan

nn

Tema 16. HeonpeneneHHbln MHTErpan u ero
BblYMCIIEHNE. lMepBooGpasHas n
HeonpeaeneHHbIN nHTErpan. CaoiictBa
nepeoobpasHon. CBoncTBa HeonpeneneHHoro
WHTerpana, BblTEKaOLWMe U3 onpegeneHus.
JlnHenHble cBowcTtBa. Tabnuua wHTerpanos.
MpakTnyeckne 3aHaTus: NpumeHeHne Tabnuubl
ONS  BblYUCNEHUA MPOCTENLUNX WHTErpanos.
(PewweHwne 3apay)

Tema 17. OCHOBHbIE KIacCbl UHTErpUpyeMbixX
dyHKUMN. OCHOBHbIE METOAbLI MHTETPUPOBAHMS:
MeToAdbl  3aMeHbl  MEpPEMEHHOW,  MeTos
WHTErpMpoBaHus no yacTam, meTozq
pasnoxeHunss Ha npoctenwmre. CTaHOapTHbIE
3aMeHbl. [1pakTuyeckne 3aHaTus: NpumeHeHne
MeToa0B 3aMeHbl nepemMeHHOWN,
WHTErpMpoBaHMss Mo vactaMm UK  MeToda
pasnoXeHnst Ha NpocTeNLLMe AN BblYUCMIEHMS
HeonpedeneHHolx  WHTerpanos  (PeweHune
3aaav)

Pasgen 9. OnpegeneHHbIn nHTerpan

nn

a3

Tema 18. OnpegeneHHbIn WHTErparn.
HecobctBeHHble uHTerpanel. OnpegeneHue
OnpedeneHHoro uHTerpana, ero CBOWCTBA.
JInHenHble cBOMCTBa ornpeneneHHoro
nHTerpana. ViHterpan ¢ nepemMeHHbIM BEPXHUM
npegenom. ®opmyna HbloToHa- JlenbHuua.

MeToapbl BblHNCIIEHUA onpeneneHHoro
MHTErpana. HecobcTBeHHbIE MHTErpanbl.
npaKTVI‘-IeCKVIe 3aHATUA: Bbluncnexne

onpeferneHHoro nHTerpana. (PewweHne 3agay)

Tema 19. [lpunoxeHnss  onpegeneHHoro
uHTerpana. [punoxeHusa  onpegeneHHoro
WHTEerpana K 3agadamM reomeTpun: BblYMCNEHNE
nnowanen nnockux duryp, o6bEMOB Ten
nepemMeHHOoro ceyeHus. O6bem Tena
BpaLLeHus. MpakTnyeckme 3aHATUS:
lMpmeHeHne onpeaeneHHOro MHTerpana gns
peLleHns npakTUyYecknx 3agad. (pelueHue
3agay)

Pasgen 10. AudbdepeHumnanbHble ypaBHEHUS U
psabl

Tema 20. YncnoBble MHOXeCTBa, OCHOBHble
Buabl. MHOXeECTBO KOMMMEKCHbIX 4ucen,
[EeNCTBUSA C KOMMNEKCHBIMU YCHaMU.

a3




Tema 21. [OuddepeHumanbHble ypaBHEHUS
nepBoro nopsiaka. Onpepenexne
OnddepeHumMansHOro  ypaBHEHUs  NepBoro
nopsigka. OnpegeneHune pewexud. HavanbHble
yCINOBUS. OcHoBHbIE BUAbI
onddepeHumanbHbIX ypaBHEHNIA: YpaBHEHUS C
pa3geneHHbIMM " pas3aensoLwmMmMmcs
nepeMeHHbIMW,  MWHENHble,  OOHOPOAHbIE.
MpakTuyeckme 3aHATUS: PelueHve
anpdepeHumnanbHbiX  ypaBHEHUA  NEPBOro
nopsiaka. (PelwweHve 3agav)

Tema 22. OuddepeHumnanbHble ypaBHEHUA
BTOporo nopsgka. OnpegeneHue peLUeHwus.
HavanbHble YyCroBus. Teopema
CyLleCcTBOBaHMA W  €OMHCTBA  peLueHus.
Cnyyau, ponyckalolme MNOHWKEHUs1 nopsiaka.
MpakTnyeckme 3aHATUA: PelweHue
andpdepeHumnanbHblX  ypaBHEHUA  BTOPOrO
nopsifika, OOMNyCKaloLmMe MOHMKXEHUEe MNopsiaka.
(PelwweHue 3agay)

Tema 23. JlvuHenHble anddepeHumnanbHble
ypaBHEHUs BTOPOro nopsgaka. JIMHenHble
OQHOPOAHbIEe " HEeoaHOPOAHbIE
anddepeHumnanbHble  ypaBHEHUS  BTOPOro
nopsgka. TeopemMbl O CBOWCTBaxX peLUEHUN.
Teopembl 06 obwem peleHun. YpaBHEHWS
BTOPOro nopsiaka c NMOCTOSAHHLIMM
KoaghpuumeHTamu., MeToqpbl peLleHuns
NVHENHBbIX  YypPaBHEHWA C  MOCTOSIHHBIMM
KoadppuumeHtamun. [pakTnyeckme 3aHATUSA:
PeweHne nuHenHbix guddepeHumnanbHbIX
ypaBHEHU BTOPOro nopsigka C MNOCTOSIHHbIMU
koadpdumumeHTamm (PeweHne 3agay)

Tema 24. Yucnosble psagel. OnpegeneHve
yucnoBoro psga. Heobxoaumbii npusHak
cxogmmocTu. NMpaBuna OencTBuS ¢ psgamu.
Pagobl ¢ NONOXUTENbHBIMW  YNEeHaMMW.
MpusHakn cxognmocTn. 3HakonepeMEHHbIE
pagbl. Teopema JNeibHunua ans
3Hakouepeayowmxca pagos. MNpakTnyeckme
3aHaTUA: MccnegoBaHme Ha CXOAMMOCTb
3HAKOMOMOXUTENbHBIX  YMCMOBbLIX PALOB.
MpumeHeHne Teopembl JlenbHuua gns
nccneaoBaHUs 3HaKo4YepeayrLmnxcs psaos
Ha cxoaumocTb. (PellieHne 3agay)

Tema 25. ®dyHKUMOHaNbHbIE pagbl.
CTeneHHble pagbl. Onpepnenenune
cTteneHHoro psiga. O6nacTtb CXoguMMOCTU
cTeneHHoro psiga. Teopema Abens. Paguyc
N UHTepBan cxogumocTtu. Paael Tennopa u
MaknopeHa. MpakTnyeckne 3aHATUS:
HaxoxpeHne paguyca u  uWHTepBana
CXOAUMOCTH CTeneHHoro psga.
PasnoxeHune oyHkunn B pag Tennopa u
MaknopeHa. (PelleHune 3anay)

10
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Pasgen 11. OcHoOBbI TEOPUN BEPOATHOCTEN
N MaTeEMaTUYECKON CTAaTUCTUKM

Tema 26. AnemMeHTbl TEOPUN BEPOSTHOCTEN

18

Tema 27. OcHOBbl MaTemMaTU4eCcKOW
CTaTUCTUKU

17

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

51

104

KoHcynbTaumm n npoMexxyTovHas
atTecTtauus (Ok3aMeH)

2,5

245

Bcero koHTakTHasa paborta n CP no
OUCLUUNIIHe

172,75

259,25




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHoM He npeayCcMOTpeHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbl OLleHUBaHUS pe3ynbTaToB 00y4YeHUsA
5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06y4eHuns
KOoMMeTeHuun cpeacTea
PackpbiBaeT MeTofbl MaTtemMaTU4eCKOro aHanusa u MoOAeNUPOBaHNA. |BOMPOCHI ans YCTHOro
cobecenoBaHus
Pewaet TunoBble 3agayn, CBs3aHHblE C OCHOBHbIMUW pasgenamu
OriK-2 PUINKN U XUMUN. BOMNPOCHI AN TECTUPOBAHUSA

Haxogwut KONUYECTBEHHbIE COOTHOLLEHUS ans peLUeHns |NIPakTUKO-OPUEHTUPOBAHHbIE
npodeccmnoHasnbHbiX 3aaau. 3aaHug

5.1.2 Cnctema v KpuTepumn oLueHUBaHus

Kputepuun oueHnBaHnsa cpopMMpoOBaHHOCTU KOMMETEHLNIA

LWWkana oueHnBaHns

YcTHOe cobecenoBaHue

MucemeHHas paboTa

5 (oTnmn4HO)

MonHbIR, ncyepnbiBalOLWMI OTBET, SBHO
OEMOHCTPUpPYIOLLMIA rybokoe NoHnMaHne
npegMeTa W LIMPOKYKD 3pyauumio B
oueHuBaemon obnactn. Kputuueckun,
opvrMHarnbHbIN noaxon K MaTepuarny.

4 (xopoLuo)

OTBeT NOMHbIN, OCHOBaHHbIN Ha

npopaboTke BCEX 0b6s3aTenbHbIX
WCTOYHMKOB WHpopmaumn. [Mogxoa K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (yooBneTBOpUTENbHO)

OteeTt BOCNpon3BoANUT B OCHOBHOM TOJ1bKO

NEeKLNOHHbIEe martepuansl, 6e3
CaMOCTOSATENbHOM paboTbl c
peKOMeHA0BaHHOM nutepaTypon.

[leMOoHCTpMpyeT MNOHWMaHue npegmeTa B
uenom, 6e3 yrnybneHns B getanwu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLUMOKM MK
npobenbl B 3HaHWUSX MO HEKOTOPbLIM TEMaM.

2 (HeypOBNETBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3

nomMoLiun 3K3amMeHaTopa. HesHaHue
3Ha4YUTENBLHOMN 4YacTtu npuHUMNmManbHoO
BaXHbIX 3NIeMeHTOB ANCUUNTNHDBI.

MHorouncneHHsle rpybbie owmnoKu.

[leMoHCTpMpyeT MnoHWMaHve npeaMeTa B

3auTeHo
uenom, 6e3 yrnybnexHus B getanm.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomoLuu 3K3amMeHaTopa. HesHaHue
He 3auteHo 3HAQUUTENBHOW  YacTu  MpUHUMNMansHO
BaXHbIX 3MNeMEHTOB OVUCLMMINUHBI.

MHorouncneHHsle rpybbie owmnoKu.




5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIe ANS OLEeHKN 3HAHUN, YMeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB
Cemectp 1

MpuMeHeHNs NOHATMA NPOU3BOAHOWN ANS UccrneaoBaHUs CBONCTB PYHKLNN:
0 Bo3pacTaHue n ybbiBaHne yHKLUUN

1 [0 TOYKM 3KCTpEMyma
0 BbINYKIOCTb ee rpadmka
[0 Toukn nepernba rpaduka
0 acuMnToThl (BEPTUKANBbHBIE U HAKIMOHHbLIE)

2 Mpasuna Jlonutans packpbITua HeonpegeneHHocTen

3 Teopembl Ponns u JlarpaHxa, nx reomeTpuy4eckuin CMbiCri

4 MpoussoaHble n anddepeHumarnbl BbiCLUMX NOPSALKOB

5 Mpepen dyHkumn. TeopeMbl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amevaTernbHble Npeaensi.

6 lNMponsBogHas, ee onpefeneHne, reoMeTpuyecknii 1 MexaHU4YeCckuii CMbICHbl, NpaBuna BblYUCIEHUS

7 KpvBble BTOpOro nopsigka (9mnunc, OKpyXHOCTb, runepbona, napabona), Mx KaHOHNYECKME ypaBHEHUS,
CBOWNCTBA, YEepTEX.

8 Yron mexay npsiMon 1 NOCKOCTbIO, YCIOBUSA UX NapanfenbHOCTU U NepneHanKynapHOCTH

9 Mpsamas B npocTpaHCTBE. YpaBHEHUS NPSIMON B MPOCTPaHCTBE.

10 Yron mexay nnockocTaMW. YCrnoBus napannensHoCTU U NepneHanKynsapHOCTM NOCKOCTen

11 MnockocTb B NpocTpaHcTBe. PasnunyHble BUAbl ypaBHEHWUS NITIOCKOCTH.

12 Mpamas Ha nnockocTn. Buapl ypaBHeHMIA NPAMOWN.

13 BekTopbl B reomeTpuyeckon 1 koopanHatHon oopmax. Onpegenenne. Ceonctea. [lenctesnst Hag BekTopamu.
CkansipHoe, BEKTOPHOE U CMELLaHHOE NPOU3BEAEHNSI BEKTOPOB. VIX reOMeTpu4ecKoe NpuIioXeHus.

14 CucTtembl NMHENHbIX ypaBHEHWA. COBMECTHbIE U HECOBMECTHbIE cucTemMbl. Teopema KpoHekepa — Kanennu.
dopmynel Kpamepa.

15 Matpuubl n onpegenutenu. OnpegeneHus. CowcTea. [lencteusa Hag matpuuamu. PackpbiTve onpegenvTenen
BTOPOro 1 TPETLEro NOPSAKOB.

Cemectp 2

16 Pagbl Terinopa u MaknopeHa

17 PyHKUMOHanbHbIe paabl. CTeneHHble psagbl. ObnacTtb cxogmmocTu. Teopema Abens. Paguyc u nitepsan
CXOAMMOCTW.

18 Mpu3HaKkM CXO4MMOCTU 3HAKOMONOXUTENbHbBIX U 3HAKOMEPEMEHHbIX PAAOB, abCONTHAA CXOAUMOCTb.

19 Yucnosble psgbl. OnpeaeneHve. Ceonctea. Heobxoaumblin Npr3HaKk CXOQNUMOCTH.

20 JInHenHble anddepeHumnanbHble ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSIHHbIMU KO3 duLmeHTamm

21 OnddepeHumnanbHble ypaBHEHUs NepBOro Nopsaka, MX OCHOBHbIE BUALI (C pa3aensiowmmMmnca u pasgeneHHsiMm
nepemMeHHbIMY, NIUHENHbIE, ogHOpoaHbIe). Obulee pelleHre u 3agada Kown.

29 KomnnekcHble uncna. Onpegenerve. [leiicTBus Hag KoMMnekcHeiMu Yucnamu. ®opmyna Myaspa. Popmbl
3anMcm KOMNNEKCHOro Yyucna.

23 MpunoxeHns onpefeneHHoro nHTerpana. BeluncneHve nnowagen nnockux puryp

24 HecobcTBeHHbIE MHTErpansl NepBoro 1 BToporo pogos. OnpeaeneHne. CXoaMMOCTb.

25 OnpepgenexHbli nHTerpan. MeToabl BelYUCTIEHNUS.

26 OnpepgenexHbin HTerpan (onpegeneHne, CBOMUCTBa, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

27 HeonpegeneHHbin nHTerpan (onpegenexHve, CBOMCTBA, MeTOAbl BblYUCIEHUS)

28 OKkCTpemMymM byHKUMM OBYX NEPEMEHHbIX (HEOOX0ANMOE N AOCTAaTOYHOE YCIOBMS CYLLECTBOBAHMS 3KCTPEMyMA)

29 DyHKUMKN OBYX NepeMeHHbIX (onpeaenexHve, npegen, HenpepbiBHOCTb)

5.2.2 TunoBble TecToBble 3agaHnsA

Tunosble TecToBble 3aaHus HaxoaaTcs B MpunoxeHuu k gaHHomy P4

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Keuchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHuns (3agaym, Kenckl) HaxoadaTca B MpunoxeHun kK gaHHomy P10

5.3 MeToaunyeckne matepuansl, onpeaensirowme npoueaypbl OLleHMBaHUA 3HaHUW, YMEHUI, BrageHn (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNlbHOCTH)

5.3.1 YcnoBus gonycka o6y4yaroLwwerocs K npoMeXXyTo4yHoOM aTTecTtauum u nopsigok NMMKBMAaUUmM akageMmyeckon
3aJ0/MKEHHOCTHN

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauun pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMNTA

«lMonoxeHve o npoBeaeHnn TekyLlero KOHTposna ycnesaemMmocTt n npomemyTquoﬁ artrectauunum o6yqarou.mxc;|»




5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum no gucumnnmHe

YcTHas +

[MncbMmeHHas

KOMHbI‘OTepHoe TecTupoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTaumMn nNo AUCLUNNnHe

* Ha NoaroToBky oTBoAMTCA 45 — 60 MUHYT
* Ha OTBET No buneTty 1 gononHuTensHble Bonpockl 30 — 35 MUHYT
* CMONb30BaHVe BCNOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCMNEKTOB U TN.) HE NPeayCMOTPEHO

NHas

6. YHEBHO-METOOU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCLUUIMITIAHBI
6.1 YyebHasa nutepaTtypa

AsTOp

3arnasue

MN3pgatenbLcTBo

| Noa nspaHma |

Ccblinka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa

locnogapukos, A. T1.,

Bbicluaa matematuka. Tom 3.

http://www.iprbooksh

MBakuH, B. B.,|9nemeHTbI BblCLUEN Cankr-MeTen6vor: 0p.ru/71689.html
Kepenuyk, M. A, |anre6psil. WHTerpansHoe Ha MOHanEHIZIE ’
Morunesa, Jl. M., |ucuncneHne dyHKUMIA OQHOMN H . 2015
MotaneHnko, A. A.|nepemeHHoii " ero| MVHEPabHO-CLIDLEBOM
PomaHoBa, 0. C.,|npunoxeHus yHuBepcuTeT «MOopHBI»
"ocnogapukos, A. IM.
Focnopgapukos, A. I1.,|Bbicluas matemaTuka. Tom 4. http://www.iprbooksh
3auenvH, M. A.,|OnddepeHumnancHble op.ru/71690.html
KonToH, I. A..lypaBHeHua. Psagbl.  Psagbl .
Jlebepes, n. A.,|®ypbe 1 npeobpasoBaHue CgHKT-I‘IeTepGer.
Ob6pyuyeBa, T. C.,|®Pypbe. AuddepeHumnansHoe aunoHaribhell - 2015
Akosnesa, A. A.,|1 MHTerpanbHoOe UcYUCreHne MMHepaano_cF'pbeB?M
Focnogapukos, A. I, |dyHKUMA Heckonbkux| YHVIBEPCHTET «T OPHBI
nepemMeHHbIX. Teopua nons
locnogapukos, A. I1.,|Bbicluas matemaTuka. Tom 1. . http://www.iprbooksh
Kapnosa E A.,|JllunenHas anrebpa CaHKT-I'IeTep6yE>r. 0p.ru/71687.html
Kapnyxw’-la, O E BekTopHas anre6pa: HauvioHanbHbin o 2015 . .
MaHcypoBa, C. E.,|AHanuTnyeckas reometpus MUHEParneHO-CbIPLEBOU
Focnonapukos, A. T, yHuBepcuteT «[ OpHbIN»
Focnogapukos, A. T1.,|Bbiclwas matematuka. Tom 2. http://www.iprbooksh
BonbiHckaa, W. A.,|Hayano wmaremaTuyeckoro . op.ru/71688.html
KapnyxuHa, O. E.,|aHanuza. CaHKT-I'IeTepﬁy[:zr.
Ckenko, 0. A.,|dncddepeHumansHoe aunoHaribhell -~ 2015
ObpyyeBa, T. C.,|ucuncnenune dyHkuMin ogHoOM MMHepaano_cF'pbeB?M
locnopgapukos, A. . |nepemeHHon " ero| YHVBEPCUTET «I OPHBINY
NPUIOXeHUs
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
BepeTteHHukos, B. H. [Bbicwas MaTemaTuka. CaHkr-lMeTepbypr: http://www.iprbooksh
MaTtematuyeckui aHanus Poccuiickun op.ru/17901.html
YHKLMIA 0gHOW NepeMeHHON rocyaapCcTBEHHbIN 2013

rmgpomMeTeoposiorm4eckun n
YHUBEpPCUTET

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
1. TpeHaxep No BbICWEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru

2. ndopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [SneKTPOHHbIM pecypc].
URL: http://window.edu.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HeEOOXoAMMOW Ans ocyLlecTBIeHMA o6pa3oBaTefibHOro
npouecca no gucumnnuHe

AyaunTopus OcHalueHne

MynbTuMeguinHoe obopyaoBaHue, creumnanmanpoBaHHas mebenb, Jocka
JlekumoHHas ¥ A pyA H P A
ayautopus

CneuuanuavpoBaHHas Mebenb, gocka
YyebHasn ayautopus




MpunoxeHue 1

MpunoxeHune
paboyen nporpaMmMbl AUCLMNNNHBI MaTtematuka

HaumeHosaHue 5UCULII7/7UHbI

no HanpasneHnto noarotoBku: 18.03.01 Xumunyeckas TexHonorus
HammeHoBaHue Ol (npoduns): Bce npocumnu

5.2.2 TunoBbleTecToBble3aaaHUA

Ne n/n POpMYNNPOBKM TECTOBBIX 3a4aHUN

Tema 1. MaTtpuubl 1 onpepenutenu. leicTBus Hap MaTpuuamu.

6 -3 0
Mpu kakom 3Ha4eHuud onpegenutens (2 A—2 0/ =0
0 0 1
1) 2; 2)1; 3) 0,5; 40
2 Tema 1. MaTtpuubl 1 onpepgenutenu. leicTBuA ¢ MaTpuLamMmu.

Ecrm A = (_01 _25) MB= (é _21) To maTpuua C=A-2B nmeeT BuA;

v 4 (5, o) (7 L) »(C

o W
NO W
~—

3 Tema 2. Cuctembl NIMHENHbIX anreépanvyecknx ypaBHEeHUN.

. . (1
Ecrnn  (x4;y,) - pelleHne cucTeMbl NIUHERHbIX ypaBHEHUI (

3 §|_53),T0 Xo — Vo PaBHO

1) -7.5; 2) 05; 3)-0,5; 4) 75

4 Tema 3. BekTopbl. JInHeHble onepauun Hag BeKTopamu.

[nvHa BekTopa a = 61 — 2] paBHa:

1) 2V10; 2)2V/5; 3)8; H2V2
5 Tema 4. BekTtopbl. [lponsseneHns Bektopos. [puMeHeHMe NpousBefeHUs BEKTOPOB ANS peLueHus

NpuKNagHbIX 3agay
HaHbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Torga ux ckansipHoe Npon3BefeHne paBHo:

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

6 Tema 4. BekTtopbl. [IponsseaeHns Bektopos. [puMeHeHne NnpousBeaeHUs1 BEKTOPOB ANS peLlueHus
npuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)ub = (=2;—-4;1) nepneHanKynapHbl?

1)4; 2) -4, 3) 0,4, 40

7 Tema 5. AHanuTU4YecKkasi reomeTpusi Ha nnockoctu. Metoa koopauHaT
[aHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefunHa otpeska AB nmeeT KoopanHaThI:

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

8 Tema 6. AHanuTU4eckas reomeTpusa Ha NJTIOCKOCTMU. I'Ip;lma;l Ha NNTOCKOCTU

[aHo ypaBHeHVe npamon Ha nnockocTu: 3x — 2y — 1 = 0, Torga yrnoBon KoaMUUMEHT 3TON NPSIMON paBeH:




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

Tema 6. AHanuTU4eckas reomMeTpus Ha NJIOCKOCTMU. I'Ipﬂmaﬂ Ha NJTOCKOCTU

. o o 1
YpaBHeHmeM npamMmoun, nepneHgukynAapHou npamon y = Ex — 5, aBngaeTcs

1) y=%x+5;2)y=—2x+5;3)y=—%x—3;4)y=2x—3

10

Tema 7. AHanuTM4YecKasa reomeTpusi Ha nrnockocTu. NMpsamasa Ha NNOCKOCTH
KpuBble BTOporo nopsiaka.

2 _e)2
[aHo ypaBHeHne runepbonbl @ — % =1.

Toraa paccTosiHe Mexay ee (hoKycamu paBHO:

1)6; 2)9; 3)3; 4)2+/5

11

Tema 8. AHanuTHU4eckas reomeTpusi B npocTpaHcTBe. NNocKocTb B NpocTpaHCTBe
HopManbHbI BEKTOP NAOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KkoopAnHaThI:

1) (1,2;15);  2) (1;-2;5);  3) (-1;2;3); 4) (1;2;-15)

12

Tema 9. AHanuTU4ecKas reomeTpusi B npocTtpaHcTBe. [pAmas B npocTpaHcTBe

< < +5 -5
HanpasnsioLuii BEKTOp NpsMON f =L==1

3 - nMeeT KoopanHaThl:

1) (1;5;-5); 2) (0;5;-5); 3) (1;-3:2); 4)(2:3,5)

13

Tema 10. OudpchbepeHumanbHoe ncumcneHme pyHKUMmn ogHon nepemeHHon. BBegeHue B
MaTeMaTU4ecKUi aHanus

In(1+x),

Haitn obnactb onpeaeneHns yHKUMN y = —

1) (1; 0); 2) (—0;1) U (1; 0); 3) [, 1)U (L;0); 4)(—1;1) U (1;0)

14

Tema 10. OndhdbepeHumanbHoe ncumcneHme yHKLUM ogHOM nepemeHHoWU. BBegeHue B
MaTteMaTU4eCKUM aHanus

sin7x )
m———pPaBeH:
x—0 Sin10x

1)0,7; 2) -0,7; 3)0; 4)1

15

Tema 10. OudpchbepeHumansHoe ncumcneHme pyHKLUMN ogHON nepeMeHHon. BBegeHune B
MaTeMaTU4YeCKMN aHanu3

O603HaumB 0 — GECKOHEYHO Manyo BEMUYMHY, © - BECKOHEYHO 60MbLUyo BENMUYMHY, C — KOHEYHYIO HEHYIEBYHO
+C
BENWYMHY, onpeaenuTb, YeMy PaBHO COOTHOLLEHME: OOT

1) 0; 2) ; 3)C; 4) HeonpeJeneHHoCTb

16

Tema 11. OudpchpepeHumanbsHoe ncumcneHme pyHKLUMn ogHon nepemMmeHHown. NMponssogHaa PyHKLUN.

MpounssogHas yHKUMKN y = e**+3 ymeeTt BUA:
1)xe**+3 2) 2xeX*3 3) —2xe*’*34) (x? + 3)e*'*3

17

Tema 11. OudpchbepeHumanbHoe ncumcneHne yHkumMmn ogHon nepemeHHon. [lMpousBoaHas pyHKLUK.
MpoussogHasa dyHkuuM y = In(1 — x2) B TouKe x=2 paBHa:

1) ¥a; 2) -3/4; 3) 4/3; 4) -4/3




18

Tema 11. OudpchbepeHumanbHoe ncumcneHme byHkuMm ogHon nepemeHHown. NMponssogHbie n
AandcpepeHumanbl BbICLUNX NOPSAKOB.

n 1
YxxOT DYHKUMM  y = —paBHa:

1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne guddepeHUnanbLHOro NCYNCNEHNA
®yHKUMA y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHkumm y = f'(x).
Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®yHKUMU ABYX U HECKOJNTbKUX NEepPeMEeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

D x2—y2292)x2+y2<93)x*+y2 =9 4)x2 —y*>>9

21

Tema 13. ®yHKUMU ABYX U HECKOJIbKUX NepeMeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x + y) B Toudke (0; 0):

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

22

Tema 14. kcTpeMyMbl PYHKLUM ABYX U HECKOJIbKUX NepeMeHHbIX.
Haintu kputnueckyto Touky pyHKUMM z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN MHTErpasn v ero BbIYUCIEHME.
MHoxecTBO nepBoobpasHbIX pyHKUMK f(x) = i—i umeet BUA:
1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;

2
3) x+7In|x + 1|+ C; 4)%+8x+C.

24

Tema 15. HeonpepeneHHbI HTerpan u ero Bbl4UCneHue.
MHOXeCTBO nepBoobpasHbix MyHKUMK f(x) = Yx nmeeT Bua:

) Vxt+c, 22Vt +c, 3) VR4, 4)—%_2%.

25

Tema 15. HeonpeaeneHHbI UHTerpan u ero BbIYUCEHUe.

KakoB reomeTpuyecknin CMbICI onpegeneHHoro nHrerpana ot dyHkumm y = f(x) B uHTepBane [a,b] B AekapToBow

cucTeMe koopanHaT?
1). OnnHa nuHun y = f(X) B nHTepsane [a,b];
2). Mnowagb urypsbl, orpaHmdeHHon nuHnen y = f(x) B nutepsane [a,b];

3). CpegHee 3Ha4veHune pyHkumm y = f(X) B uHTepBane [a,b];




4). NpowvsBefeHne cpegHero 3HayeHust pyHKUMKU B MHTepBarne [a,b] Ha onuHy nHTepBana.

26 Tema 16. OCHOBHbI€E Knaccbl MHTErpupyembIiX PYHKLUNA.
MHoecTBO NepBoobpasHbiX PYHKUMK f(x) = sin? 3 x
1) g—isin3x+6‘; 2) g—%sin3x+C; 3) §+%sin3x+ C; 4)sin®3x+C
27 Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembIiX PYHKLUNA.
Kakon nHTerpan He BblpaxaeTcsl B anieMeHTapHbIX YHKLMAX?
1). [ xx+1 dx; 2) [xe™*dx; 3)[e*dx; 4)fcos*2xdx
28 Tema 17. OnpepeneHHbIN nHTerpan. Heco6¢cTBeHHbIE UHTErpans.I.
Kakol 13 npmMBegeHHbIX HbKe UHTErpanoB siBNseTcs HecobCcTBeHHbIM, ecnn yHKUms f(X) - HenpepbiBHA?
. ff@de 2) [° fedx  3). [fdx  4). [T f(x)dx
29 Tema 17. OnpeageneHHbI NHTerpan. Hecob6cTBeHHbIe UHTErpan.bI.
Uemy paBeH uHTerpan flmexdx?
1) 1/8;2) nHTerpan pacxoguTcs; 3)0; 42
30 Tema 18. NMpunoxxeHus onpeaeneHHOro MHTerpana.
Uemy paBHa nnowagb ourypbl Ha pucyHke?
¥
P
=8 I -:
A BL x
1. [} f)dx2).[2(F ) = pCDdx ). [} fx)dx = [} @)dxd). [] f()dx — [} p()dx
31 Tema 19. Yucnosble MHOXecTBa. MHOXECTBO KOMNNEKCHbIX Yucen
Moaynb KoMnneKkcHoro uncna z = 2 — 3i paBeH:
1W5; 2)13; 3)5 4)V13.
32 Tema 19. YucnoBble MHOXecTBa. MHOXECTBO KOMMNMEKCHbIX Yncen
Ecrm z, =1-i;z,=4+1i, 70 z, - z, pPaBHO:
1) 5+ 3i; 2) 5—3i; 3)3—1i; 4) 3i
33 Tema 20. OudchcbepeHumanbHble ypaBHEHUSI NepBOro nopsiaka.

Kakoe 13 ypaBHeHUI He aBndeTcs avddepeHumnanbHbiM ypaBHEHMEM C pa3gensaiowmMMncs nepemMeHHbIM1?

1) Vy? + 1dx = xydy; 22 = () gO);

3) ¥y +px) -y =g); 4) dy—y=ctgxdx




34

Tema 21. OudpchbepeHumanbHbIe ypaBHEHUS NEePBOro nopsiaka.

" d
O6wmin HTerpan guddepeHumansHOro ypaBHeHUS y—f = xdx vmeeT BuA;

1 1—xz+czl—xz+63 —x2+C4 ! 2+C
)y_z !)y_z ')y_z !) y_x

35

Tema 22. udpcpbepeHumanbHble ypaBHEHUSI BTOPOro nopsiaka.

OndbdepeHumanbHbIM ypaBHeHMEM BTOPOro nopsiaka ABnsaeTcs:

d
Dy =2 - ytgx = x;2)4y" =3y =5¢%  3)4y" —3y" + 2y = 5e%, rty? —2xy +1=0

36

Tema 23. IluHenHble audchepeHUManbHbIE ypaBHEHUA BTOPOro nopsaka.

OaHo anddepeHumanbHoe ypaBHeHne y” —y' — 6y = 0, Torga xapakrepuctnyeckoe ypaBHeHne byaget nmeTb
BUA:

D6k?—k—-1=0; 2)k>+k+6=0; Dk2+k—6=0; Hk?—k—-6=0

37

Tema 24. Yucnossble psagbl.

Kakoi 13 gaHHbIX pAaoB ABNAETCA CXOAALLMMCS:

pYL YL 5yl oY
- —3 3=
n—1n n=1n n=1 \/ﬁ n=1

38

TeM_a 24. Yncnossble pagbl.

[ns kakoro u3 criegyoLwmx psaoB BEPHO YTBEPXKAEHME: ecnn rllirgun = 0 psig JOCTOBEPHO CXOAUTCS:

1)2( 1)“— 2)2 3)2\/_ 4) =

39

Tema 25 CDyHKuMOHaanble pﬂ.qbl

i n n+11x”,

n=1

>
1
N

40

Tema 26 dnemMeHTbl TEOpPUU BepPOSITHOCTEN

TeOpeMbl CNoXeHUA N YMHOXeHus BepOﬂTHOCTeﬁ

41

Tema 27.0cHOBbLI MaTeMaTUYECKOMN CTaTUCTUKM.

MoHATUe reHepanbHOM COBOKYMHOCTU U BbIGOPKU




MpunoxeHune 2

MpunoxeHue

paboyen nporpaMmMbl AUCLMNNNHBI MaTtematuka

HaumeHoeaHue OUCL(U”ﬂquI

no HanpasneHuto nogrotoskun: 18.03.01 Xumunyeckasa TexHonorus
HammeHoBaHue Ol (npodung): Bce Nnpodumnm

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

Ne n/n YCcnoBus TUNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3ag4aHni (3agay, Kencos)
1 Tema 1. MaTpuubl n onpegenuTenu.
_(1 2 _(-1 3
HaHbl oBe matpuubl A = (3 1) mB= ( 1 1).
Tpebyetca Hantu C = A - B — 2A.
2 Tema 2. Cuctembl NMHENHbIX anreépanvyecknx ypaBHEHUN.
Cuctema TpEX NMMHENHbIX yPaBHEHUIN C TPEMSI HEM3BECTHBLIMU X1, X2, X3 3a4aHa pacLUMPEHHON MaTpuuemn
1 2 1|4
3 =5 3|1}
2 7 -—1I8
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHUYECKOW hopMe (B BUAE CUCTEMbI YPaBHEHUIA),
2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOMO UCKITIOYEHUS,
3) pewnTb 3Ty Xe cuctemy no copmynam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwunHbl nupamugsl A(6, 7, 13); B(2, 4, 6);C(4, 7, 12);Q(6, 16, 24), npuuyém Touku A, B, C -
BEPLUWHbI €€ OCHOBaHWS.
CpeacTtBaMu BEKTOPHOW anrebpbl HAUTK:
1)  BeKTOpbl C HAYanoM B TOYKe B 1 KOHLIOM B OCTaslbHbIX BepLUMHAX NMpaMuabl;
2)  ANWHY 1 HanpaBnAKLME KOCUHYChI BekTopa BC;
4 Tema 4. BekTopbl. [IponsBeaeHns BeKTopoB
OaHbl BepwinHbl  nupamuabl A(6, 7, 13); B(2, 4, 6);C(4, 7, 12);Q(6, 16, 24), npuyém Touku A, B, C -
BEPLUWHbI €€ OCHOBaHWS.
CpencrteamMum BeKTOpHOM anrebpbl HanTu:
1) ckanspHoe npousBegeHue BekTopoB BC U BQ;
2)  yron ¢ Mmexay pébpamu BC U BQ;
3)  BeKTOpHOe NpousBefeHne BekTopoB BC U BA;
4) nnowjagb OCHOBaHUSA NpamMuabl;
5)  06BbEM nupamugpl.
5 Tema 5. MeToa KoopAUHAT Ha NSIOCKOCTU
TpeyronoHuk ABC 3agaH csovMu BeplunHamu: A(5,7);B(8,4)C(3,—3).
HavTtu gnuny BeicoThl h, npoBeaéHHON 13 BepLmnHbl C.
6 Tema 6. lNMpsimaa Ha NNockKocTu.




TpeyroneHuk ABC 3agaH ceovmu BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Haiitu: 1) ypaBHeHuMe cTopoHbl BC (B oTpeskax Ha 0csix),

2) ypaBHeHMe CTOpoHbl BA (B obwem Buae),

3) yron ¢ mexay ctopoHamun BC u BA,

4) ypaBHeHne megunaHbl BM (C yrnoBbiM KO3 PULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbiM KO3hdULMEHTOM),

6) ypaBHeHue npsmon L, npoxoasiien yepes Touky C || BA,

Tema 7. KpuBble BTOporo nopsigka.

YKasaTb TN KpMBOW BTOPOro nopsiaka, HanTu ee napameTpbl, caenatb YepTex:

(x+5)2  y?
G ¥ g,
16 9

Tema 8. NMnockocTb B NpocTpaHCTBE

OaHbl yeTbipe Toukn: A(2,4,6); B(4,7,12);€(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexay npsamon (AD) n nnockocTtbio (ABC);

3) ypaBHeHue npsamon (L), npoxoasiuen yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbio (ABC) n nnockocTbio (ABD);

5) ypaBHeHue nnockocTn (Q), npoxogswen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimasa B npocTpaHcTBe

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

Hantu:

1) ypaBHeHue npsamon (AB) B KaHOHMYeCKoW hopMme;

2) ypaBHeHue npsimon (R), npoxoasien Yepes TodkyDnapannensHo (AB);

3) Tynow yron a mexay npsmbimu (AB) u (AD), T.e. a = (AB’ AD)

10

Tema 10. BBegeHne B mMaTemMaTU4YeCKUM aHanus.

log,(x—1)

Havitu obnactb onpeaeneHns yHKUMN y = —

11

Tema 10. BBegeHue B MaTemaTuueckum aHanus. lNMpepensi n HenpepbIBHOCTb.

Bbluncnutb npeaenbl, He NOJ1b3yACb NpaBuUiomM Jlonutans:

x3+3% . 3x?%-1 . x2-x—6 ., €0S3X—Cos 4x
; 2) lim——;3) lim ; 4) lim———————
x

500 5x2+2x Xo—2 X2+7x+10’ x—>0  xsin3x

D lim

12

Tema 10. BBegeHue B MaTemaTuueckum aHanus. lNMpepensi 1 HenpepbIBHOCTb.

HainTtun Toukn paspbiBa yHKUMU. [TOCTPOUTL YepTex.




X, x <=2
y=44—x% -2<x<0.
4 —x, x>0

13

Tema 11. OudhdbepeHumanbHoe ncuncneHme GyHKUUM OQHOMN NepemMeHHON.

Monb3ysck dopmynamu anddepeHUMpoBaHns, HaUTU NPON3BOAHbIE CReAYIOWMX (DYHKLUIA:

Ccos x

1)y=m;2).y = 4co0s3x;3).y = eV9%; 4)y = x%/1 — x2.

14

Tema 12. NMpumeHeHne aucdepeHUnanbLHOro UCYMUCIIEHUSA.

HanTtu npegensl, ucnonesys npasuro Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim———; 2. ;

X—>00 X+3x2+2x%’ x—0 1—cos 3x’

3. lim =X 4. lim(x+1) e™.

x—-+0 Insin 5x’ Xx—00

15

Tema 12. NMpumeHeHue audchepeHUNanbLHOro CYUCIEHUS.

HaiiTv nHTepBansl MOHOTOHHOCTU M 3KCTPEMYMbl DYHKUMKU y = x3 — 3x%2 — 9x — 12

16

Tema 12. NMpumeHeHue andchepeHUnanbLHOro CHUCIEHUS.
Haintn HanGonbluee N HauMeHbllee 3HaYeHne yHKUMN y = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. ®yHKLMUN ABYX U HECKONBbKUX NepeMeHHbIX. YacTHble npousBoaHble.

x 0z 0z
z= ln;. [okasatb, 4TO X +5-y =0.

18

Tema 13. ®yHKUMU ABYX U HECKOJNbKUX NepemMeHHbIX. [Ipon3BoaHas No HanpaBreHUo U rPagueHT.

-

- 2
Hantn gradu n ‘;—1; B TOYKE Mo(l;%;—l), ecnm | =0M,, u= Z;+xz.

19

Tema 14. dkcTpeMyM (hyHKLIMN HECKONBbKUX NepeMeHHbIX.

HailTn skcTpeMyMbl (PyHKLUMK  z = 2x — 2y — x2 — y2.

20

Tema 14. dkcTpeMyM (hyHKLIMN HECKONbKUX NEepeMeHHbIX.

HainTn HanGonbluee N HauMeHbLUee 3HaYeHUst PYHKUMKU  z = x2 + 2y2 + 1 B 3aMKHYTOM obnacTy,
orpanunyeHHon ocsmu 0x, Oy 1 npsmon x+y=3.

21

Tema 15. HeonpeaeneHHbIN MHTErpasn v ero BbIYUCeHne.

Bolumcnutb uHterpan: [(x* + e*)dx

22

Tema 16. OCHOBHbI€e Knaccbl MHTerpupyembix yHKLUN

earctg(x)

dx; 2.f(x+ De*dx; 3. 2xt3

Bommcnuts: 1. | X2+3x-10

1+x2

23

Tema 17. OnpepeneHHbIN nHTerpan. Heco6¢cTBeHHbIEe HTErpans.I.

2
BblumennTs [ In x dx

24

Tema 18. NpunoxeHuns onpegeneHHOro MHTerpana.
BblumcnuTte nnowaas urypbl, orpaHUYeHHoON NMHUAMM
y=x—-1% uny=5-—x2

25

Tema 20. OudpcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.




Haintu o6wuin nHterpan ypaeHenns ydx + (1 + x2)dy = 0.

26 Tema 21. OudpchepeHumanbHbIe ypaBHEHUS NEePBOro nopsiaka.

HainTtu peweHne ypasHeHns: y' — %y = x YOOBNETBOPSIOLLEE HAYanbHbIM YCHOBUSM  V|,—; = 2
27 Tema 22. OudpcpepeHumanbHble ypaBHEHUSI BTOPOro nopsiaka.

Haitu yactHoe pelieHne ypaBHeHust (1 + x2)y” — 2xy’ = 0, yaoBneTBopsitoLee HauyanbHbIM YCNOBUSIM

y|x=1 = O;y,|x=1 =1
28 Tema 23. JlnHenHble gudchbepeHumnanbHbIe ypaBHEHUA BTOPOro nopsaka.

HaiTtn yacTHoe pelueHne ypaBHeHWs, yAOBEeTBOPSIOLLEE YKa3aHHbIM HavyanbHbIM ycrosusim:  y" — 5y’ +

4y =0, yly=0=5 ¥'ly=0q=38
29 Tema 23. JlnHenHble gudchbepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

Havitn o6uiee peweHne ypaBHenuss  y" — 3y’ + 2y = (34 — 12x)e™™.
30 Tema 24. Yucnossble psagbl.

w n! 1 2! 3! n!

Wccneposatb CxoAMMOCTb psiga Y q S=gtatat ot
31 Tema 24. Yncnossble psagbl.

WccnepoeaTb cxogMMocTb pafa e (—1)"1 % = mT3 - mT‘L +..+(—=1)n1 % +...
32 Tema 25. dyHKUMOHaNbHbLIE pAAbI

HaiTtn nHtepsan n pagmyc cxoaMMmocTh psga

511 L VOO SPSNE S S
—x"=—x+-x*+ =+ "+
4 nn+2) 3 8 15 nn+2)
n=
33 Tema 25. ®yHKUMOHanNbHbIE psAQbI
1-e~%*

Pasnoxntb B pag yHKUMO y = =
34 Tema 26.9nemMeHTbl TEOPUMN BEPATHOCTEN

TeopeMbl CIOXEHUs1 U YMHOXEHUA BePOATHOCTEN
35 Tema 27 OCHOBbI MaTeMaTM4eCKOWN CTaTUCTUKU

MoHATHE reHepanbHOM COBOKYMHOCTU U BbIGOPKU
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