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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 MbICITUTL 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 obGy4atoLlerocs:

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

IvicumnnuHa 6asupyeTcs Ha KOMMNETEHUMSX, CDOPMUPOBaHHbBIX Ha NpeablAyLLEeEM YpoBHe 06pa3oBaHms

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OMMK-1: CnocoGeH pelwaTb npodeccMoHanbHble 3a4a4U Ha OCHOBE 3HaHUW (Ha NPOMEXYTOYHOM YpPOBHe)
3KOHOMMYECKOMN, OpraHM3aLunoHHOW U ynpaBneH4YecKon Teopuu;

3HaTb: OCHOBbI BbICLUEA MaTEMATUKW, OCHOBHbIE MOHATMSA W MHCTPYMEHTbI aHANUTUYECKON reOMeTpUM U FIMHEHOW
anrebpbl; 0CHOBbI A depeHLNansHOro 1 MHTErpanbHOro UCHUCTIEHUST; NEMEHTbI TEOPUN BEPOSATHOCTEN.

YMeTb: NpUMEHATb MaTeMaTudeckme MeToapbl Ansa peLleHns 3KOHOMUYECKMX U OpraHn3aLoOHHO-yNpaBeHYeCckmx 3aday;
paboTaTtb C MaTeMaTU4ECKOW NTUTEPATYPOI, HEOOXOANUMOWN ANl PELUEHUS KOHKPETHbLIX 3a[a4y YNpaBlieHUsi 1 SKOHOMUKW.
Bnapetb: meTogamu Bbi6opa, MOCTPOEHUS M aHanm3a mMaTteMaTU4eckuMx Moaenen MpouecCcoB U sBNeHW B cdepe
3KOHOMUKWN U MEHE)KMEHTA, COAEPXXaTeNbHOW MHTEPNPEeTALNM NOJTyYEHHbIX Pe3ynbTaToB.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNITMHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

opmbl | Tekyulero
yacel p
(t?aectl) (qggl;') D | saan | wompons

HaunmeHoBaHuWe 1 cogepxaHve pasaernos,
TEM U y4eOHbIX 3aHATUIN

Cewmectp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NUHENHON anredpbl
Tema 1. MaTtpuubl u onpegenuTenu.
Matpuubl. CsonctBa maTpud. [encTsus
Hag maTtpuuamun. Onpegenutenn. CeoKcTBa
onpedenuteneit. MpakTuyeckne 3aHATUS: 2 3 10
HenctBns Hag matpuuyamu.  CnocoObl
nogcyeta onpegenutenen. (PeweHne
3agay)

Tema 2. Cuctemsl TNIVHENHbIX A3
anrebpanyecknx ypaBHeHuA. Cucrtemsbl
TPEX JIMHEWHbIX YpaBHEHUA C Tpems
Heuna3BecTHbIMU, hopMyrbl Kpamepa, meTtoq
MoJSTHOro NCKIMIOYEHNS. MNpakTnyeckme 2 5 10 nn
3aHATUA: PelleHne CUCTeEM  NUHENHbIX 1
anrebpanyeckux  ypaBHEHWA  MeETOOOM
MOMHOrO0  MCKIMIOYEHUsl, MO  hopmMynam
Kpamepa. (Peluenune 3agady)

Pasgen 2. Bektopbl

Tema 3. Bektopbl. OnpeaeneHne BekTopa.
PaBeHcTBO BekTOpoB. KonnuHeapHble u
KOMMaHapHble BEKTOPbI. JInHenHble
onepauun Hapa BekTopamu. [poekuun 03
BEeKTopa Ha ocu koopauHaT. 3anucb 2 5 10,75
BekTopa B ¢opme npoekumin. basuc.
MpakTnyeckme 3aHATUA: JInHenHbIe
onepaumMn Hag Bektopamu. (Pelienue
3agay)




Tema 4. lMpousBeaeHnss  BEKTOPOB.
lMpousBeaeHnss BEKTOPOB, 3afaHHbIX B
dopme npoekuuin. CkansipHoe, CMeLlaHHOoe
N BEKTOPHOE MpPOM3BEAEHUS BEKTOPOB.
OnpeneneHune, ceoncTtea. [lpakTnyeckme
3aHATUA: MprmeHeHus CKansipHoro,
CMeLLaHHOro U BEKTOPHOro Mpou3BeaeHui
BEKTOPOB 151 peLLeHnn NPUKNaaHbIX 3agau.
(PelleHue 3agay)

10

ra

Paspgen 3. AHanuTtudeckas reomeTpusi Ha
MIOCKOCTU

Tema 5. MeToq koopauHaT Ha MIOCKOCTW.
CucteMbl  KoOpaMHAT  Ha  MITOCKOCTMW,
OCHOBHblE  3ajauu. MNpeobpa3soBaHns
cucTeM KoopauHart. MNMpakTtuieckune 3aHATUS:
Mepexogbl B  cucTeMax  KoopAuHar.
(PewweHune 3apay)

Tema 6. lNMpamasa Ha nnockocTn. OCHOBHbIE
ypaBHEHUS NPSMON. YTon Mexay npsmbIMun.
Ycnosus napannensbHoOCTn n
nepneHanKynspHOCTH NpsiMbIX.
MpakTnyeckne  3aHatma:  [pumeHeHue
OCHOBHbIX  YpaBHEHWA  MpaAMOW  Ans
peweHuns 3agad. (PeweHne 3apad)

a3

Tema 7. KpuBble BTOpoOro nopsgka.
OkpyxHOCTb, annunc, rmnepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHUs,  rpaduku.
Ceonctea. ObLee ypaBHEHNE KpMBON BTOPOrO
nopsgka. MNMpaktuyeckune 3aHaTus: MNMoctpoeHue
Pas3nNuyHbIX  KPMBBLIX  BTOPOro  MOPsAKa,
HaxoxgeHne wx napameTtpoB. (PeweHne
3apad)

Paspen 4. AHanutuyeckass reomeTpus B
NMpoCTpaHCTBe

nn

Tema 8. [lnockocTb B  MpPOCTpaHCTBE.
KoopauHatbl B nNpocTpaHCTBE. YpaBHeEHue
MIOCKOCTM, NMPOXOAsILLEN Yepe3 OAaHHYO TOYKY
nepnexankynspHo OaHHOMY BEKTOPY,
YypPaBHEHMWE NITOCKOCTU, NPOXOASLLEN Yepes TpU
OaHHble TOYKM, obuyee ypaBHEHME.
MpakTnyeckme 3aHATHE: MpumeHeHne
YPaBHEHUIA MNIIOCKOCTM AONSA pelleHust 3agad.
(PeleHune 3agay)

Tema 9. lMNpsaAmasa B npocTtpaHcTee. [psamasn B
MPOCTPaHCTBE  Kak JWHMSA  NepeceyeHus
NIOCKOCTEN. KaHoHnueckune "
napameTpuyeckue ypaBHEHUS NpsiMOM.
YpaBHEHUS NPSAMON, MpoXogswen vepes aOBe
3agaHHble TodkM. [paAmMas wn nnockocTb B
NMpoCTpaHCTBe. MpakTnyeckue 3aHATUSA:
lMNpumeHeHne ypaBHEeHUN npsiMon B
NpOCTpaHCTBe ANA peleHun 3agad. (PewweHune
3agay)

10

11

ra
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Pasgen 5. OuddepeHumanbHoe ucHUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BsegeHne B maTteMaTUyeckui
aHanms. MoHATMEe  nocnepoBaTenbHOCTU.
OcHoBHble MOHATUS O yHKUMW. BBegeHve B
aHanuM3  (OyHKUMM  OOHOW  nepeMeHHOW.
BeckoHe4yHO Manble n 6eckoHeyHo GonbLune
BenuuuHbl. [lMpegen  cyHkumi.  lNpasBuna
BblYMCNEHMA  npedenoB.  3amevaTterbHble
npegenei. HenpepbIBHOCTb DYHKLMA.
CsoiicTBa HernpepbIBHbIX YHKLMA.
MpakTnyeckue 3aHATUSA: Bbluncnexve
npegenos yHkuuin. VccnegosaHme gyHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYeK paspblBa.
(Pewenvie 3anay)

Tema 11. OuddepeHuymnansHoe ucyucreHme
yHKUMM ofHOM nepeMeHHoW. OnpegenexHve
NPON3BOOHON U €e reOMEeTPUYECKUA CMbICH.
MpaBuna pguddepeHuupoBaHua. Tabnuua
NPON3BOOHbIX. MpoussoaHas CIOXHOW
dyHKuMKU. [Tpon3BoAHbIE BbICLUMX MOPSIAKOB.
OnpegeneHue, npasuno BblYUCNEHNS.
Onpepenenve  guddpepeHumana un - ero
reoMeTpuyeckun  cmbicn.  MHBapMaHTHOCTb
hopm nepBoro anddepeHumnana.
OndbepeHuymnansi BbICLLIMX NopsiAKOB.
MonoxeHne K NPUBAMKEHHBIM BbIYUCIIEHUSAM.
MpakTnyeckme 3aHATUS: BbluncneHne
NPON3BOAHbIX DYHKUMI. MpumeHeHne
andppbepeHumana yHKUMM K NPUONMKEHHbIM
BbluncrieHmam. (PewweHne 3agay)

10

10

a3

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCNEHMS. OcHoBHble TeopeMbl
andpepeHumanbHoro ucdncrnenus. [lNpaeuno
Jlonutana n ero NpMMeHeHMe K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne pyHKLMM
no nepsoM M  BTOPOM  MNPON3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMK  (HeoOXxoaumble U OOCTaTOYHble
ycnoBsusl). YcCrnoBusi BbIMYKOCTW, BOTHYTOCTH,
TOYKM nepernbda n acuMNTOThbl NITIOCKON KPUBOW.
MpakTnueckme 3aHATUS: NMpuMeHeHne npasBun
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NornHoe nccnegoBaHue "
nocTpoeHne rpadukos dyHkumn. (PeweHne
3agay)

WToro B cemecTpe (Ha kypce gnsa 3A0)

10

nn

KoHcynbTauum n npomexyTodHas aTrectaums
(3aver)

113,75

Pazgen 6. ®yHKUMM HECKONBKNX NEePEMEHHbIX

Tema 13. OyHKkUMM [OBYX U HECKOSbKMX
NnepeMeHHbIX. OcHoBHbIE onpenerneHus.
MpupalueHne PYHKLMIA. YacTHble
npon3BogHbIE, YacTHble n NOIHbIA
anddepeHuman dYHKLMK MHOIMMX
NnepeMeHHbIX. MpakTnyeckme 3aHATUS:
BblumcneHne 4acTHbIX NPOU3BOAHBLIX (PYHKLINNA.
lMNpumeHeHne nonHoro  guddepeHunana
OYHKUMIA MHOTMX MEepeMEHHbIX ANsl peLleHus
3agayv. (PeweHne 3agav)

a3




Tema 14. O3kcTpemMymbl QYHKUMM OBYX U
HeCKONbKMX nepemMeHHbIX. OCHOBHbIE MOHATUS
HeobxoaMmble 1 OoOCTaTOMHblE  YCNOBUS
CYLLLECTBOBaHUA 3KCTpeMyma QYHKUMM OBYX
nepemMeHHbIX. MpakTnyeckue 3aHATUSA:
HaxoxaeHne akCcTpeMyMOB YHKUUA MHOMUX
nepemMeHHbIX (PelleHune 3agay)

Paspen 7. HeonpegeneHHbIN uHTErparn

Tema 15. HeonpepeneHHbln nHTErpan u ero
BblYMCIEHME. MepBoobpasHas n
HeonpeaeneHHbIn NHTerpan. CaoiicTBa
nepsoobpasHoi. CBONCTBa HeonpeaeneHHoro
WHTerpana, BblTeKallWme un3 onpegenexHus.
JNInHenHble cBokcTBa. Tabnuvua wHTerpanos.
MpakTnyeckne 3aHaTUs: MpumeHeHne Tabnmupl
ONA  BblMUCNEHUS MPOCTENLWNX WHTErpanos.
(PewweHue 3apay)

Tema 16. OCHOBHble KIaccCbl MHTErPUPyeMbIX
YHKUMIN. OCHOBHbIE METOAbI UHTErPUPOBAHUS:
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 BblMUCNEHNS
HeonpegeneHHblx  WHTerpanos  (PeweHue
3aga4)

Pasgen 8. OnpegeneHHbi nHTerpan

Tema 17. OnpeaeneHHbIn WHTErpann.
HecobctBeHHble uHTerpanbl.  OnpeaenexHve
onpeneneHHoro uHTerpana, €ro 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 18. [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 npakTu4ecknx 3agad. (pelleHue
3agay)

Pasgen 9. dudpdepeHumnansbHble ypaBHEHNSA Y
psabl

Tema 19. YucnoBble MHOXeCTBa, OCHOBHblE
Buabl. MHOXECTBO  KOMMMEKCHbIX  4ucen,
[ENCTBUS C KOMIMMEKCHBIMY YUCaMMU.

nn
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nn
ra

a3




Tema 20. 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 21. [OuddepeHumnanbHble ypaBHEHUS
BTOporo nopsagka. OnpegeneHve peLleHus.
HayvanbHble yCcnosus. Teopema
CYWeCTBOBaHUS W  €OMHCTBA  peLUeHus.
Cnyyaun, gonyckarwolue MOHWXKEHMS nopsgka.
MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  ypaBHEHUM  BTOPOro
nopsigka, Aonyckawlwue MOHWXKEHUe nopsaka.
(PeleHune 3agay)

Tema 22. JluHenHble pguddepeHLmansHbie
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 23. Yucnosble psgbl. OnpegeneHuve
yucnosoro psga. Heobxoammbii npusHak
cxogmmocTu. MNMpaBuna gencTena ¢ psigamu.
Pagbl ¢ NONOXWUTENbHBIMK  YNEHaMu.
MpusHakn cxogmMmocTn. 3HakonepemMeHHble
psaabl. Teopema Jlenbuunua ans
3Hako4epegyowmxcsa psgos. MNpaktnyeckme
3aHAaTMA: WMccnepoBaHne Ha CXOAUMMOCTb
3HaKOMOMOXUTENMbHbLIX  YMCMOBbIX PSOOB.
MpumeHeHne Teopembl JlenWbHuua Ons
nccnegoBaHUs 3HaAKOYEPEeaYHLNXCA psgoB
Ha cxoammocTb. (Pewenune 3anay)

Tema 24. dyHKUMOHaNbHbIE psiabl.
CteneHHble psaabl. Onpepnenexne
cTteneHHoro psiga. ObnacTb CXOAMMOCTU
cTeneHHoro psiga. Teopema Abens. Paguyc
N MHTepBan cxoaumMmocTtu. Psabl Tennopa v
MaknopeHa. [NpakTnyeckme 3aHATUS:
HaxoxgeHne paguyca w uHTepBana
CX0OMMOCTU CTEMNEHHOro psiga. PasnoxeHne
dyHKkUMK B pan Tewnnopa u MaknopeHa.
(PelueHne 3agay)

ra

Wtoro B cemectpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTauum n npomexyTodHas
aTTectauus (Ok3ameH)

2,5

24,5

Bcero koHTakTHas pabota n CP no
AvcuMnnuHe

172,75

187,25

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnupoBaHne y\-le6HbIM niaHoOM He npeaycMoTpeHo




5. ®OHA, OLIEHOYHbIX CPEOCTB ANA NPOBEOEHUSA NPOMEXYTOYHOW ATTECTALIUK

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

K HaumeHoBaHM HOYHOT
oA [MokasaTenu oueHMBaHNA pe3ynbTaToB 00y4YeHus anmeHoBaHue OLIeHOHHOro
KoMneTeHunm cpencrea

dopmynupyeT OCHOBHblE MOHATUS aHanMTU4eckonm reomeTpun u|Bonpocsl ans YCTHOro
nuHenHon anrebpbl, AuddepeHUMansHOro K MHTerpanbHoro|cobecenoBaHus
NCYMCNEHNS, TEOPUM BEPOSTHOCTMU

OMK-1 MpuMeHseT MaTemaTUyecKkMe MeToAbl MPY peLleHnn 3KOHOMMYECKMX |Bonpock! Ansa TecTMpoBaHKs
3agay, uCnomb3yss MpuM 3TOM HeoOXoOAuMy MaTeMaTU4ecKyto
nutepaTtypy
npOBOﬂMT NnocTpoeHne 1 aHanM3 mMaTemMaTu4ecKmnx Moﬂe”eﬂa|7paKTMKO-OpMeHTMpOBaHHHe

NpoLeCccoB U siBreHun B cdhepe 9KOHOMMKN U MEHEDKMEHTA

3a0aHUA

5.1.2 Cucrtema u KpuTepum oL eHMBaHUA

LLikana oueHuBaHms

Kputepum oueHnBaHms chopMMUPOBAHHOCTM KOMMETEHLUN

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

[MonHbIR, ncyepnbiBalOWNN OTBET, SIBHO

OEeMOHCTPUPYLLMIA rny6okoe
noHMMaHue npeamMeTa U LUMPOKYH
5 (oTnn4HO) peA - POKY
3pyanLmMio B OLeHMBaemMon obnactu.
KpuTudeckun, opurnHanbHbIA noaxon K
Matepwuany.
OTBeTt NOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obsi3aTenbHbIX
4 (xopoLwuo) WUCTOYHMKOB WH(opmaumn. [Mogxog K
marepuvany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (ynoBneTBOPUTENBHO)

OTBET BOCNPOM3BOAUT B

OCHOBHOM TONbKO NEKLNOHHbIe
MaTepuarnsl, 6e3 caMoCToATENbHOM paboThl
c pekoMeHO0BaHHON nutepaTypomn.
[eMoHCTpupyeT MnoHUMaHve npeaMeTa B
uenomMm, 6e3 yrnybneHus B geTanw.
MpucyTCTBYIOT CyLLECTBEHHbIE OLLIMOKN 1n
npobenkl B 3HaHWUAX MO HEKOTOPbLIM TEMaM.

2 (HeyOoBMeTBOPUTENBHO)

HecnocobHocTb OTBETUTL Ha BOMpoc 6e3

nomMoLlun 9K3ameHaTopa. HesHaHwne
3Ha4YUTENBHOMN 4yactu npuHUUNuarnbHoO
Ba>XHbIX ANeMeHTOoB ONCUUNIINHBI.

MHoroumncneHHble rpybbie ownoku.

[leMoHCTpypyeT noHUMaHWe npegmeTa B

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

MHoroumncneHHble rpybbie ownoku.




5.2 TunoBble KOHTPOJIbHbIE 3afaHUs UIN UHbIE MaTepuarnbl, Heo6xoauMbIe ANl OLeHKU 3HAHUMW, YMEHUHN,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

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 HAKIMOHHbIE)

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. 3amMmeyaTenbHble Npeaens!.

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

7 KpuBble BTOpOro nopsigka (3nnunc, oKpyXHOCTb, runepbona, napabona), nx KaHOHUYECKME ypaBHEHMS,
CBOWNCTBA, YepTeX.

8 Yron mexay npsiMOn v NAOCKOCTbLO, YCIOBMSA NX NapannenbHOCTU U NepneHanKynsapHOCTY

9 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMOW B NPOCTPaHCTBE.

10 Yron mexay nnockocTaMMU. YCroBua napanfenbHOCTU 1 NepneHanKynspHOCTU NOCKOCTEN

11 MnockocTb B NpocTpaHcTBe. PasnnyHble BUAbI ypaBHEHUST MITOCKOCTM.

12 Mpsimas Ha nnockocTu. Buapl ypaBHEHWU NPSIMON.

13 BekTopbl B reomeTpunyeckon n koopauHaTtHom oopmax. OnpegeneHue. Ceovictea. [JeNCTBMS Hag BEKTOpPaMM.
CkansipHoe, BEKTOPHOE M CMELLaHHOE NPOU3BEAEHUSI BEKTOPOB. VIX reOMEeTpUYecKoe NpUnoXeHWs.

14 Cuctembl NMHeNHbIX ypaBHeHWUA. COBMECTHbIE U HECOBMECTHbIE cuctemMbl. Teopema KpoHekepa — Kanennu.
dopmynel Kpamepa.

15 Martpuubl n onpegenutenu. Onpegenenusi. Ceonctea. [JeNcTBMS Hag matpuuamn. PackpbiTve onpegenvtenem
BTOPOro N TPETLETO NOPSAAKOB.

Cemectp 2

16 Pagpl Tennopa n MaknopeHa

17 MpusHakmn cxoaMMOCTH 3HAKOMOJIOXUTENbHBIX U 3HaKoNepeMeHHbIX PSA0B, abCconoTHas CX0gUMOCTb.

18 Yucnosble paabl. Onpegenexune. CeoncTBa. Heobxoammbli NpusHak CXoguMoCTy.

19 JInHenHble guddepeHumnansHble ypaBHEHNS BTOPOro NopsiAka ¢ NOCTOSHHbIMK KoadhduumeHTamm

20 OnddepeHymnanbHble ypaBHEHNS NepBOro Nopsiaka, X OCHOBHbIE BUAbI (C pa3gensowyMmncs v pasaeneHHbIMm
nepemMeHHbIMU, NIMHENHBbIE, ofHopoAHbIe). ObLlee pelleHre 1 3agada Kown.

21 KomnnekcHble uncna. Onpegenenve. [eicTBna Hag KOMMIEKCHbIMU Ynucnamu. dopmyna Myaspa. Popmbl
3anmncy KOMMIIEKCHOro Yncna.

22 MpunoxeHunsa onpegeneHHoro uHterpana. Belumcnenve nnowagemn nnocknx duryp

23  |HecobcTBeHHbIE MHTErPanbl NEPBOro 1 BToporo poaos. OnpepeneHne. CxogumocTb.

24 OnpegenexHbli nHTerpan. Metoabl Bbl4UCTIEHUS.

25 OnpegeneHHbI MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). ®opmyna HbtoToHa — JlenbHuua.
26 HeonpepgeneHHbin nHTerpan (onpegenexHve, CBONCTBa, METOAbI BblYUCIEHNS)

27  |OkcTpemMyM yHKLMK ABYX NepeMeHHbIX (HeoGXoarMoe 1 JOCTaTOYHOE YCIOBYS CYLLECTBOBAHUS SKCTPEMYyMa)

dyHKUMOHanbHbIe psAabl. CTeneHHble pagbl. ObnacTb cxogmmocTn. Teopema Abens. Paguyc n nHtepsan
CXOAMMOCTU.

29  |DyHKUMM OBYX NEpeMeHHbIX (onpeaernieHue, Npeaern, HenpepbIBHOCTL)

28

5.2.2 TunoBble TeCcTOBbIe 3afaHNA
TunoBble TecToBble 3agaHns HaxoaaTcs B [NpunoxeHum k gaHHomy Pl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)
TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3a4aHus (3agayn, Kencol) Haxoaatcsa B MpunoxxeHun k gadHomy P

5.3 MeToauyeckue Matepuansi, onpegensilolive npoueaypbl oleHUBaHUA 3HaHUWA, YMeHUW, BNaaeHUi (HaBbIKOB
1 (MNn) NpakTUYeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arollerocsi K npoMexyTo4HoOM aTrectauum U nopsiAok NMKBUOALUM aKageMu4ecKomn

3a40JMKEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOM aTTecTauMm pernameHTUpoOBaHO foKalbHbIM HOpMaTuMBHbIM aktom CI16ryYrTa
«[onoxeHne 0 NpoBeEHUN TEKYLLLETO KOHTPOMS YCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaLmm obydaoLwmnxca»




5.3.2 dopma npoBeageHUsi NPOMEXYTOYHOM aTTecTaumMm nNo gucuuniiMHe

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 BCoMoraTenbHOM nuTepaTtypbl (CNPaBoOYHMKOB, KOHCMEKTOB U T.) He NPeAYyCMOTPEHO

NHas

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

ABTOp | 3arnasue | MN3paTenbcTBO ["og n3gaxHua | Ccblinka
6.1.1 OcHoBHas y4yebHasa nuteparypa
YepHeHko B. . Beiclwas  maTematuka B CaHkT-leTepbypr: 2016 http://www.iprbooksh
npumepax v 3agadax. Tom 1 MonutexHuka op.ru/59550.html
Kpemep, H. LW.,|Bbicluas maTematvka Ans http://www.iprbooksh
MyTtko, B. A., TpULLWH, |3KOHOMUCTOB Mockga: FOHUTU-IAHA 2015 op.ru/52071.html
n. M., dpugman, M.
H., Kpemep, H. L.
FonosuH, M. B.[|lpaktukym no  BbiCLIEN Mockaa: MoCKOBCKMIA https://www.iprbooks
depocees, A. U. MatemMaTuke B npumepax Wu ' - 2016 hop.ru/50677.html
3apjavax. AHanutnyeckas rymariTaptbii
YHUBEPCUTET
reoMeTpus
Bnacos B. B.,|3agaun u ynpaxHeHus no Mockea, Capartos: http://www.iprbooksh
MutpoxuH C. W.,|maTtematunyeckomy aHanusy u| WHTepHeT-YHuBEpcuTeT op.ru/67393.html
MpowknHa A. B.,|anddepeHumansHbiM MHdopmaunoHHbIX 2017
PoavoHos  T.  B.,|ypaBHeHusM TexHonorun (MHTYUT),
TpywwuHa O. B. BysoBckoe obpasoBaHue
6.1.2 lononHuTenbHas y4yebHasa nuteparypa
Pabywko, A. T1.,|iHgvBuaoyanbHble  3agaHus http://www.iprbooksh
bapxatoB, B. B.,|no Bbicllerr MaTemaTtuke. op.ru/35481.html
Oepxaseu, B. B.|Yactb 2. KomnnekcHble
KOpyTb, n. E.,|Juucna. HeonpegeneHHble un
Psabywko, A. T1. %npeueneHHue VHTEPAmbI. |\ oo By oS WKoNa 2014
YHKLIMN HECKOMbKNX
NnepeMeHHbIX.
OObIKHOBEHHbIE
anddepeHumanbHble
ypaBHeEHUs
Ocunosa 3.H., Koponb|MatemaTtuka. KoHTponbHas http://publish.sutd.ru/
NN paboTa 1 cne.: cnerynrta 2018 tp_ext_inf_publish.ph
p?id=2018296
Oenncoea  A. A.,|Matematuka. KoHTponbHble http://publish.sutd.ru/
Koponb I1. K. 3apaHus Ne 1, 2 cne.: cnerynta 2015 tp_ext_inf_publish.ph
p?id=2301
Ocwunoea 3.H., Koponb|Matematvka. KoHTpomnbHble http://publish.sutd.ru/
nun. paboTbl 4 Chne.: Ccnerynta 2018 tp_ext_inf_publish.ph
p?id=2018293
Ocwunoea 3.H., Koponb|MatemaTtvka. KoHTpomnbHble http://publish.sutd.ru/
. paboTbl 3 cne.: cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018294
Ocwunosa 0. H.,|Matematuka. KoHTponbHblE http://publish.sutd.ru/
Koponb I1. L. pabotbl 2 cne.: cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018295

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMAaLMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep No BbICcLLEN MaTemMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. NHcbopmaumoHHas cucteMa « EgnHoe okHO JocTyna K obpasoBaTeribHbIM pecypcam» [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru

6.3 NepeyveHb NULIEH3UOHHOIO N CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMmMHoro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows



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

AyauTtopums OcHalleHne

MynbTumMeguinHoe obopyaoBaHue, cneumnanm3npoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

CneumnanuavpoBaHHasa mebenb, focka
YuebHas ayautopus




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuto nogrotoekn _38.03.02 MeHemKMEHT
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne n/n PopMyNUPOBKM TECTOBLIX 3a4aHWNN
1 Tema 1. MaTpuubl u onpegenutenu. [leicTBuA 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 n 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. BekTopbl. [pousBeneHuns sekropoB. [pumeHeHne npon3BeaeHUA BEKTOPOB ANA peLueHuns
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. [pousBeneHns BekTopoB. [pumeHeHne npom3BeaeHNsA BEKTOPOB ANA peLueHus
npuKNagHbIX 3agay
Mpu kKakoM 3Ha4YeHU m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHAVKYnspHbI?
1)4; 2) -4, 3) 0,4; 4H)0
7 Tema 5. AHanuTUYeckasi reomeTpusa Ha nnockoctn. Meton koopauHat
[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 KoamUNEHT 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 )oKycamu paBHoO:
1)6; 2)9; 3)3; 4)2+/5
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 ncumcreHme (pyHKLUUM oaHon nepemeHHon. BBegeHne 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
MaTeMaTM4YecKUi aHanus
sin7x
——— paBeH:
x—0 Sin 10x
1) 0,7; 2)-0,7; 3)0; 1)1
15 Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLuUmM ogHon nepemeHHon. BBegeHue 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 ncumcneHme pyHKLUM ogHonm nepemeHHon. NMponssoaHasa PpyHKLMN.
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 .
Yex OT OYHKUMN y = — paBHa:

1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. MpumeHeHue anddepeHUMansLHOro ncuMcneHus

®PyHkuMA y = f(x) onpegeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpaduk pyHkumm y = f'(x).

Toraga Touka MUHMMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEePEMEHHbIX.

1

ObnacTb onpepeneHns hyHkuMm Z = ———;

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

21

Tema 13. DYHKLUM ABYX U HECKONbKUX NEPEMEHHbIX.
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 NepeMeHHbIX.
Haitu kputudeckyro Touky dpyHKUMM z = 2xy + x2 + y2.

1) (0;0); 2) (11); 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) = +8x+C.

24

Tema 15. HeonpeneneHHbIN NHTErpan n ero BblYncrieHme.

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

1) Vxf+c, 2)2VxT+C 3) TVxT+C, 4) —%w.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHume.

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

cucreme KOOpLI,I/IHaT?

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




2). Mnowaab durypsl, orpaHuyeHHomn nuHven y = f(x) B nHTepeane [a,b];
3). CpenHee 3HaveHue dyHkumu y = f(x) B nHTepsane [a,b];

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

26 Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbIX (pyHKLMNA.
MHoxecTBO NepBooBpasHbIX PYHKUMKN f(x) = sin?3 x
1) g—gsin3x+ Cc;, 2 g—%sin3x+ c; 3) §+%sin3x+C; 4) sin®3x+C
27 Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (PYHKLNNA.
Kakon nHTerpan He BbipaxaeTcsl B anieMeHTapHbIX OYHKLUNSX?
1). f\/%dx; 2) [xe*dx; 3)[e*dx; 4)[cos*2xdx
28 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbl.
Kakon 13 npmBegeHHbIX HDKE MHTErpanoB ABMAETCA HECOOCTBEHHbIM, ecnu yHKLMS f(X) - HenpepbiBHA?
1. [ifdx 2) [ffeodx 3). [feodx  4). [ f(x)dx
29 Tema 17. OnpeaeneHHbIn uHTerpan. HecobcTBeHHbIE MHTErpanbil.
UeMy paBeH UHTerpan flmmedx?
1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2
30 Tema 18. NMpunoxeHusa onpeneneHHOro NHTerpana.
Yemy paBHa nnowagb urypbl Ha pucyHke?
¥
P
=8 I -:
A B;‘ x
. [, fedx  2).[2(F&) —e()dx  3). [} f)dx — [ p@)dx  4). [} f()dx — [ p(x)dx
31 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbLIX Yucen
Mogynb KOMMIeKCHOro uncrna z = 2 — 3i paBeH:
1W5 2)13;  3)5; 4)V13.
32 Tema 19. YUncnoBblie MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen
Ecrm 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 NepPBOro nopsiaka.

Kakoe 13 ypaBHeHUIN He siBnsieTcs anddepeHLmarbHbIM YpaBHEHMEM C pasaensolMMUcs nepemMeHHbIMU?




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

3) ¥y +plx)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OudcdbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wuin nHTerpan guddepeHUmnanbHOro ypaBHeHu s y—z = xdx VMeeT BUA!

2 2 2

D-t=Chonl=C ey =Y icn-t=xic
- =G = ey =T o - =

35

Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOro Nnopsiaka ABnsaeTcs:

d
Dyd_ic/ —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e”%; DHx?y?—-2xy+1=0

36

Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

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

D6k2—k—1=0; 2Dk*+k+6=0; 3)k:+k—6=0; Hk2—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakol 13 gaHHbIX pSAoB SABNSETCA CXOAALLMMCS:

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

38

Tema 23. Yucnosble paabl.

[ns kakoro 13 creayoLux psAoB BEPHO YTBEPXKAEHWE: ECMU Tlli_moun =0 psig AOCTOBEPHO CXOAMUTCS:

. i( 1)711_2 2”:1_3 i 1 ” 2, 3n
) — n’ ) _ln' ) _13\/F' _1n!




MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuvka
HauMeHogsaHue BUCL(UI'IHLIHI:I
no HanpasfeHMo NOArOTOBKN 38.03.02 MeHemkMeHT
HavmeHoBaHue Ol (npoduns): BCe nNpodunu

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

Ne n/n YCrnoBus TUMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHui (3aa4, Kecos)

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)  nnowaab OCHOBaHWS MMPaMUIbI;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToq KoopAMHAT Ha NIOCKOCTY

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

Havitu 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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