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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 OBMafeHusl KOTOPbIMM HEOOXOAMMO yMeHMe
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 obGy4atoLlerocs:

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

OucumnnuHa 633MpyeTC$| Ha KOMMNeTeHUUAX, C(bOpMI/IpOBaHHbIX Ha npegbiayuiem ypoBHe O6pa3OBaHVI9|

2 KOMMNETEHLUMU OBYYAIOLLEIrocA, ®OPMMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNNHBbI

OlK-2: CnocobeH ocyuecTBnNATbL cbop, 06pabOTKy M CTaTUCTUYECKUIM aHANU3 AaHHbIX, HeOOXoAUMBIX ANSA
pelueHUs NOCTaBNEeHHbIX 3KOHOMUYECKUX 3aaay;

3HaTb: OCHOBbI BbICLLIEN MaTeMaTUKW, OCHOBHbIE MOHATUS WU WHCTPYMEHTbl aHanUTUYECKOW reoMeTpun U NUHENHOW
anrebpbl; 0OCHOBbI AU dEPEHLNATNBHOIO U MHTErPANbHOr0 UCHUCIIEHUST; 3NIEMEHTBI TEOPUM BEPOSITHOCTEN.

YMeTb: NpUMeHsITb MaTeMaTudeckne MeToabl ANs peLleHNst 3KOHOMUYECKMX Y OpraHM3aLMOHHO-YNpaBiieHYecknx 3aaad;
paboTaTb C MaTeMaTUYeCKON NUTEPATYPON, HEOBXOAMMOW ANt PeLUeHMst KOHKPETHBIX 3aa4 ynpaBreHust U 3KOHOMMUKM.

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

O |KoHTakTHas
'9';(’ pabora MHHOBa
o u.
HanmeHoBaHue n cogep>xaHne pasgenos, o Z CP hOpMbl
TEM U y4eOHbIX 3aHATUIN % 2| ek Mp. (4achbi) BAHSITVIA
o § (vacbl) | (4acsl)
=
Pasgen 1. OcHoBbI NUHENHON anredpbl
Tema 1. MaTtpuupl U1 onpegenuTenu.
Matpuubl. CeoricTBa maTtpuy,. [lenctens Hag
maTtpuuyamn.  Onpegenutenu. CsowncTBa
onpegenutenen. [lpakTnyeckne 3aHATUSA: 1 1 12
HenctBns Hag matpuuyamu.  CnocoObl
nogcyeTa  onpeaenuTenen. (Pewwenne
3agay)
Tema 2. Cuctemsl TIMHENHbIX
anrebpanyeckmx ypaBHeHUA. CUcTeMbl Tpex
NIMHENHbIX YpaBHEHWUN c Tpems
HeunsBeCcTHbIMK, dhopMyrnbl Kpamepa, metoq
MOMHOTO  WUCKIOYEHWS. MNpaktnyeckne| 1 1 1 12 nn

3aHATNA:  PelweHne cucteM  NUHENHbIX
anrebpanyeckux  ypaBHEHUM  MeTOOOM
MOMHOrO0  MCKIMIOYEHUsl, MO  hopmynam
Kpamepa. (PeleHuve 3agay)

Pasgen 2. Bektopbl

Tema 3. Bektopbl. OnpegeneHne BekTopa.
PaBeHcTBO BekTOpoB. KonnuHeapHble u
KOMnMaHapHble BEKTOPbI. JInHeRnHble
onepauuMn Hag BekTopamu.  [poekunm
BEKTOpa Ha OCK KoopauHaTt. 3anunck BekTopa
B doopme npoekumin. basuc. lNpaktndeckne
3aHaTMA:  JIMHemHble  onmepaumvM  Hag
BekTopamu. (PelieHune 3agay)




Tema 4. MpousseneHus BEKTOPOB.
lMpousBeaeHNss BEKTOPOB, 3afaHHbIX B
dopme npoekuuin. CkanspHoe, cMellaHHoe
N BEKTOPHOE MpPOM3BEAEHUS BEKTOPOB.
OnpeneneHune, cBowcTBa. [lpakTnyeckue
3aHATUA: MprmeHeHus CKarnsipHoro,
CMeLLaHHOro M BEKTOPHOro Mpou3BeaeHuin
BEKTOPOB A1 peLleHui NpuknagHbIxX 3agaq.
(PelleHue 3agay)

Paspgen 3. AHanuTuyeckast reomeTpus Ha
MIOCKOCTU

Tema 5. Metoq koopauHaT Ha MIOCKOCTW.
CucteMbl  KoOpaMHAT  Ha  MITOCKOCTW,
OCHOBHblE 3agaun. MpeobpasoBaHus
cucTeM koopauHat. lNMpakTtuieckne 3aHATUS:
Mepexogbl B  cucTeMax  KoopAauHar.
(PewweHune 3apay)

Tema 6. MNpamas Ha nnockoctn. OCHOBHbIE
ypaBHEHUS NPAMOK. Yron mexay npsMmbIMu.
Ycnosus napannensHOCTU "
nepneHanKynsapHOCTU NpsiMbIX.
MpakTuyeckue  3aHATUS: MpumeHeHune
OCHOBHbIX YpaBHEHWIN NPSMON ANSA peLleHns
3apad. (PelueHune 3apay)

12

ra

25

25

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

Paspen 4. AHanutuyeckass reomeTpus B
NMpoCTpaHCTBe

25

nn

Tema 8. [lnockocTb B  MpPOCTpaHCTBE.
KoopauHatbl B nNpocTpaHCTBE. YpaBHeEHue
MIOCKOCTM, NMPOXOAsILLEN Yepe3 OAaHHYO TOYKY
nepnexankynspHo OaHHOMY BEKTOPY,
YpPaBHEHMWE 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)

12

Pasgen 5. OudpdepeHumanbHoe ucHMUCNEHnE
dYHKLMN OOHOW NepeMeHHON

12

ra




Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanus. MoHaTMEe  nocnegoBaTerbHOCTU.
OcHoBHbIE NOHATUS O byHKUMK. BBegeHve B
aHanuM3  (OyHKUMM  OOHOW  nNepeMeHHOW.
BeckoHeyHO manble n 6eckoHe4YHO 6GornbLune
BenuuuHbl. [lMpegen  cyHkumi.  [NpasBuna
BblUMCIEHMS  MpedenoB.  3amevaTtenbHble

npegensi. HenpepbIBHOCTL PYHKUNA.
CaoiicTBa HernpepbIBHbIX YHKLMA.
MpakTnyeckne 3aHATUSA: Bbluncnexve

npegenos yHkunn. VccrnegoBaHne yHKLMM
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pblBa.
(PelleHve 3agay)

Tema 11. OduddpepeHumansHoe wcHMcneHne
yHKUMM ofHOW nepeMeHHoW. OnpegenexHve
Npon3BOOHON U €ee FeoOMEeTPUYECKUN CMbICH.
MpaBuna pguddepeHumpoBaHua. Tabnuua

NPOU3BOAHBIX. MpownseogHas CTOXHOM
yHkumn. TMpounsBodHbIE BbICIMX MOPSAAKOB.
Onpegnenenve, npasuno BbIYMCIEHUS.

Onpepenenve  gudpepeHumana un - ero
reoMeTpuyeckun cmbicri.  MIHBapmaHTHOCTb
hopm nepBoro anddepeHuymnana.
OndbepeHumnansi BbICLLIMX NopsiAKOB.
MonoxeHne K NPUBAMKEHHBIM BbIYUCIIEHUSAM.
MpakTnyeckue 3aHATUA: Bbluncnexuve
NPON3BOAHbIX DYHKUMI. MpumeHeHne
anddepeHunana yHKUMU K NPUBNKEHHbIM
BbluncrieHmam. (PewweHne 3agay)

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCMEHMS. OcHoBHble TeopeMbl
andpepeHumanbHoro ucdncrnenus. [lNpaeuno
Jlonutana n ero NpMMeHeHMe K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne yHKLMn
no nepeoM M  BTOPOM  MNPOU3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMK  (HeoOXxoaumble U OOCTaTOYHble
ycnoBsusl). YcCrnoBusi BbIMYKOCTW, BOTHYTOCTH,
TOYKM nepernbda n acuMNTOThbl NITIOCKON KPUBOW.
MpakTnueckme 3aHATUS: NMpuMeHeHne npasBun
Jlonutana AN BblMUCNEHUS  Mpegenos
YHKLMNA. [NonHoe nccnegoBsaHue 7]
nocTpoeHne rpadukos dyHkumn. (PeweHne
3agay)

Pazgen 6. ®yHKUMM HECKOMNBKNX NepeMEHHbIX

Tema 13. OPyHKUMM [OBYX WM HECKOSbKUX

nepeMeHHbIX. OcHoBHbIE onpeaerneHus.
MpupalueHne PYHKLMIA. YacTHble
Npou3BoHbIE, YyacTHble n MOSTHbIN
andgepeHuman dYyHKLMK MHOIMMX
NnepeMeHHbIX. MpakTnyeckue 3aHATUSA:

BblumcneHne YacTHbIX NPON3BOAHBLIX (PYHKLINNA.
MNpumeHeHne nonHoro  guddepeHunana
PYHKUMA MHOMMX MEPEMEHHbIX ANA pelleHus
3apayv. (PeweHve 3agav)

Tema 14. O3kcTpemywmbl YHKUMM OBYX U
HECKONbKMX NepemMeHHbIX. OCHOBHbIE MOHATUS
HeobxoguMmble ©  gocTaTtovHble  YCIOBUWS
CYLLLECTBOBaHUSA 3KCTpeMyma (YHKUMM OBYX
NnepeMeHHbIX. MpakTnueckme 3aHATUS:
HaxoxgeHue aKCTpeMyMoB YHKLMW MHOMMX
nepemeHHbIx (PelleHne 3agaq)

12
12
12 nn
12
12 mn




Pasgen 7. HeonpeneneHHbIn uHTerpan

Tema 15. HeonpeneneHHbIn nHTErpan u ero
BblYUCIIEHME. MepBoobpasHas "
HeornpeaeneHHbIN WHTerpan. CeoiicTBa
nepsoobpasHoi. CBONCTBa HeonpeaeneHHoro
WHTerpana, BbITeKawlue u3 onpeaeneHuns.
JInHenHble cBoncTBa. Tabnvua WMHTErpanos.
MpakTuyeckune 3aHsaTUA: NprmeHeHne Tabnuubl
ONs BblMUCNEHUA MPOCTEWLUNX WHTErparnos.
(PewweHune 3apay)

Tema 16. OCHOBHble Krnaccbl MHTErPUpPyeMbIX
YHKUMIN. OCHOBHbIE METOAbLI UHTErPUPOBAHUS:
MeToAdbl  3aMeHbl  NepeMeHHoOW,  MeTof
WHTErpMpoBaHus no yacTam, mMeToq
pasnoxeHns Ha npoctevwmne. CrtaHoapTHble
3ameHbl. [Npaktuyeckne 3aHATUA: MNprMmeHeHne
MeToa0B 3ameHbl nepemMeHHoMN,
WHTErpMpoBaHUs NO 4YacTaM U MeToga
pasnoXeHWs Ha NpocTenlne Ans BblMUCNEHNS
HeonpedeneHHblx  WHTerpanos  (PelleHue
3agav)

12

Paspgen 8. OnpegeneHHbin nHTerpan

12

nn

Tema 17. OnpegeneHHbIn nHTErpan.
HecobctBeHHble  uHTerpanbl.  OnpegeneHuve
onpeneneHHoro WwHTerpana, €ero CBOWCTBA.
JlnHenHble cBOWNCTBA onpegeneHHoro
nHTerpana. NHterpan ¢ nepemMeHHbIM BEPXHUM
npegenom. dopmyna HbtoToHa- JlenbHuua.
MeToab! BbIYMCIEHUS onpeferneHHoro
WHTErpana. HecobcTBeHHbIE  MHTerpansol.
MpakTnyeckue 3aHATUSA: Bbluncnenve
onpeneneHHoro uHterpana. (PeweHne 3agay)

Tema 18. T[lpunoxeHuss onpeneneHHoro
uHTerpana. lpunoxeHuss  onpeneneHHoro
WHTEerpana K 3agadam reoMeTpuu: BblYUCIIeHNe
nnowagen nnockux duryp, obbemoB Ten
nepemMeHHOoro ceyeHus. Obbem Tena
BpaLLeHus. MpakTnyeckne 3aHATHSA:
MpuMeHeHMe onpeneneHHoro uHTerpana ans
PELUEHNS NPaKTUYEeCKMX 3adad. (pelleHue
3agay)

12

Paspgen 9. dnddepeHumnanbHblie ypaBHEHUS U
psabl

12

ra

Tema 19. YucnoBble MHOXeCTBa, OCHOBHble
Buabl. MHOXECTBO  KOMMMEKCHbIX  4ucen,
JENCTBUSA C KOMIMIEKCHbIMY YMCHamMMU.

Tema 20. [OdnddepeHumanbHble ypaBHEHUS
nepBoro nopsiaka. Onpenenexne
audpepeHLmanbHOro  ypaBHEHUss  MepBoro
nopsgka. Onpegenexue pewexus. HavanbHble
yCIoBuS1. OcHoBHbIE BMAbI
andpepeHumanbHbIX ypaBHEHUI: YpaBHEHUS C
pasfeneHHbIMU n pasgensoLwmmmcs
NepeMeHHbIMK,  JIMHEWHbIE,  OOHOPOAHBIE.
[NpakTnyeckme 3aHATUS: PewweHune
audpepeHLmanbHbIX  YpaBHEHUA  MEPBOro
nopsgka. (Pewenve 3agaq)

0,5

12




Tema 21. [OdunddepeHumanbHble ypaBHEHUA
BTOporo nopsgka. OnpegeneHve peLueHus.
HayvanbHble yCroBu4. Teopema
CYWeCTBOBaHNUA W  eOuHCTBA  pelleHus.
Cny4yaun, gonyckalwmne MOHWKEHMS nopsigka.
MpakTnyeckme 3aHATUSA: PeweHne
audpepeHLmanbHbIX  YpaBHEHUA  BTOPOro
nopsifaka, goryckatowme noHWwXKeHue nopsaka.
(PelleHue 3agay)

Tema 22. JluHenHble pauddepeHLmansHbie
ypaBHeHuss BToporo nopsgka. JIMHelHble
OfHOPOAHbIE " Heo4HOPOAHbIE
AndpdepeHumnansHble  ypaBHEHUS  BTOPOro
nopsiaka. Teopembl O CBOMWCTBaxX peLUEeHU.
Teopembl 006 06OLWeEM pelleHUn. YpaBHEHUS
BTOPOro nopsigka ¢ NMOCTOSAHHbBIMU
KoadhpumeHTamum. MeTogpbl peLueHuna
NVHENHBbIX  ypaBHEHUW C  MOCTOSHHbIMU
KoacppuumeHtamu. [pakTnyeckue 3aHATUS:
PeweHne nuHenHblx guddepeHumanbHbIX
YypaBHEHU BTOPOro nopsifka ¢ NOCTOSHHbIMU
koadhdbuumeHTamm (PelueHne 3agady)

12

12

Tema 23. Yucnosble psagbl. OnpegenexHve
yucnosoro psga. Heobxogmmbli npusHak
cxogmmocTu. NMpaBuna gencTeus ¢ psgamu.
Pagbl ¢ NOMNOXWUTENbHBIMU  YrieHaMMu.
MpuaHakn cxogumocTn. 3HakonepemMeHHble
paabl. Teopema JNlenbHuua ans
3HaKo4epeayLwmxcsa psaos. [Npaktudeckmne
3aHAaTMA: MccnegoBaHMe Ha CXOOMMOCTb
3HaKOMOMOXUTENbBHbLIX  YUCIIOBbIX  PSOOB.
MpumeHeHne Teopembl JlenbHuua pgns
nccnegoBaHWs 3HaAKOYEPEaYLWMXCa PsaoB
Ha cxoaumocTb. (PeweHue 3agay)

15

Tema  24. dyHKUMOHaNbHbIE psabl.
CteneHHble psaabl. Onpepnenexne
cTteneHHoro psga. O6nactb CXoOUMOCTU
cTeneHHoro psiga. Teopema Abens. Paguyc
N MHTEpBan cxogmmoctu. Pagbl Tennopa u
MaknopeHa. MpakTnyeckme 3aHATUSA:
HaxoxgeHne paguyca UM MHTepBana
CXOAMMOCTM CTENEHHOro psaa. PasnoxeHue
dyHkuMn B psg Tennopa um MaknopeHa.
(PelueHve 3agay)

ra

Wtoro B cemecTpe (Ha kypce ansa 3A0)

24

24

299

KoHcynbTauum n npomexyTodHas
aTTectauus (Ok3ameH, 3a4er)

2,75

10,25

Bcero koHTakTHas pa6orta u CP no
AucumMnnnHe

50,75

309,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eGHbIM NriaHOM He NpeaycMOTPeHO




5. ®OHA, OLIEHOYHbIX CPEOCTB ANA NPOBEOEHUSA NPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasarenen, KpUTepmeB U CUCTEMbI OLlEHUBaHUSA pe3ynbTaTtoB 00y4YeHus
5.1.1 NokasaTenu oueHNBaHUA

K HaunmeHoBaHu HOYHOr!
oA MokasaTenu oueHVBaHKS pe3ynbTaToB 00yyYeHUs anMeHoBaHNe OLIEHOYHOTO
KOMMeTeHunm cpencTea
dopmynupyet MaTemMaTuyeckmne MeToAabl " npoLeaypsl
ocylecTBneHusa cbopa, 0bpaboTkm n aHanusa AaHHbIX, HE06X0ANMbIX
ONsi peLleHnst NocTaBneHHbIX 3KOHOMUYECKMX 3aaay Bonpoc! s YCTHOTO
cobecepoBaHusi

MpoBogut c6op, 06paboTky M aHanu3 AaHHbIX, Heob6XxoaMMbIX Ans
OMK-2 peLleHMs  MOCTaBSIEHHbIX  3KOHOMWYECKMX  3aday, MpUMeHsist

BOI'IpOCbI Ona TeCtnpoBaHUA
mMatemMmatTuvyeckne metToabl.

MpaKTUKO-OpPUEHTUPOBAHHLIE

MpoBoaut nccnegosaHust (cbopa, obpaboTkn M aHanm3a AaHHbIX), 330aHNS

HeoOXxoaMMble ANS peLUeHnst NoCTaBMEHHbIX SKOHOMUYECKMX 3adad,
onupasicb Ha MOCTPOEHHbIE MaTemMaTU4eckne MoAenn npoueccoB U
ABMEHUN.

5.1.2 Cucrtema u KpuTepum oL eHMBaHUA

Kputepum oueHnBaHms chopMMUPOBAHHOCTM KOMMETEHLU

LLikana oueHnBaHus
YcTHoe cobecenoBaHve MucbMeHHas paboTa

[MonHbIN, ncyepnbiBalOLWNA OTBET, ABHO
OEMOHCTPUPYHOLLMIA rNYyOOKOE NOHNUMaHue
5 (oTnn4HO) npeameTa W LWIMPOKYID 3pyauunio B
oueHuBaemon obnactn. Kputuieckui,
OpUrMHarbHbIN NoAxXo4 K maTepuany.

OTBeTt NOSHbIN, OCHOBAaHHBbIN Ha
npopaboTke BCEX oba3arTenbHbIX
WUCTOYHMKOB WHGopmaummn. [Nogxon K
mMaTepuarny OTBETCTBEHHbIN, HO

4 (xopoLwuo)

CTaHOapTHbIN.

OtBeTt BOCnpoun3soAnT B OCHOBHOM TOJ1bKO

NEKLNOHHbIEe maTepuansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHaoBaHHON nutepaTypomn.

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

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

HecnocobHocTb OTBETUTL Ha BOMpoc 6e3

NMOMOLLM aK3ameHaTopa. HesHaHue
2 (HeyaoBMETBOPUTENBHO) | 3HAYMTENBHON  YacTu  MPMHUMAMANbHO
BaXHbIX 3NeMeHToB OVCLMMITUHBI.

MHoroumncneHHble rpybbie ownoku.

[leMoHCTpypyeT noHUMaHWe npegmeTa B

3a4yTeHo
uenom, 6e3 yrnyoneHuss B aetanu.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM 3K3amMeHaTopa. HesHaHue
He 3auteHo 3HaYUTEMBHOW  4acTu  NpUHUMNMANbLHO
BaXHbIX 3MeMeHTOB OVCLMMITUHBI.

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
Kypc 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 Kpm?ue BTOPOro nopsgka (3Nnmnc, oKpYy>KHOCTb, runepbona, napabona), Nx KAHOHUYECKME YpaBHEHMS,
CBOWICTBA, YEPTEX.

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

9 MNpsmas B npocTpaHcTBe. YpaBHEHMS NPAMON 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 reomeTpudeckon 1 koopanHaTHon doopmax. Onpegenenune. Ceorictea. [lencTBMS Hag BEKTOpaMW.
CkansipHoe, BEKTOPHOE M CMELLaHHOE NPOU3BEAEHUSI BEKTOPOB. VIX reOMEeTpUYecKoe NpUnoXeHWs.

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

15 MaTtpuubl n onpegenutenu. Onpegenexusi. Ceonctea. [lencTBMS Hag matpuuamn. PackpbiTve onpegenvrenem
BTOPOro 1 TPETbero NnopsakoB.

16 Pagpl Tennopa n MaknopeHa

17 ®yHKUMOHanbHbIe psAabl. CTeneHHble pagbl. ObnacTe cxogmmocTn. Teopema Abens. Paguyc v nHtepsan
CXOAUMOCTW.

18 Mpur3HaKM CXO4MMOCTU 3HAKOMONOXNUTENBbHBIX U 3HAKONEPEMEHHbIX PAAOB, abCOMOTHAsA CXOAUMOCTb.

19 Yucnosble psabl. Onpegenexune. CBoncTBa. Heobxoammblii NpusHak CXoguMoCTy.

20 JInHenHble guddepeHumnansHble ypaBHEHNST BTOPOro NopsiAka ¢ NOCTOSHHbIMK KoadhdulmeHTamm

OnddepeHumanbHble ypaBHEHUS NEPBOrO NOpsiAKa, X OCHOBHbIE BUAbI (C pasgensiowyMmcs 1 pasaeneHHbIMy
nepemMeHHbIMU, NIMHENHBbIE, ofHopoaHbIe). ObLlee pelieHre 1 3agada Kown.

KomnnekcHble uncna. Onpegenenve. [eicTBna Hag KOMMIEKCHbIMU Yucnamu. dopmyna Myaspa. Popmbl
3arnmcu KOMMIEKCHOro Ymena.

23 MpunoxeHusa onpegeneHHoro uHterpana. Belumcnenve nnowanemn nnocknx duryp

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

25 OnpegenexHblii nHTerpan. Metoabl Bbl4UCTIEHUS.

26 OnpegeneHHbI MHTerpan (onpeaeneHune, CBOMCTBA, Teopema o cpegHeM). ®opmyna HbtoToHa — JlenbHuua.
27 HeonpegeneHHbin nHTerpan (onpegenexHve, CBONCTBa, METOAbI BblYNCIEHNS)

21

22

28 | SkcTpemMyM YHKLMU ABYX NepeMeHHbIX (HeoGXoanmMoe 1 JOCTaTOYHOE YCIOBYUS CYLLLECTBOBAHUS 3KCTpeMyMa)

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

5.2.2 TunoBble TeCcTOBbIe 3aaHNA
TunoBble TecToBble 3agaHns HaxoaaTcs B [NpunoxeHum k gaHHomy Pl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)
TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3a4aHus (3agaym, Kencbl) HaxoasaTtes B MpunoxeHun k gaHHomy P

5.3 MeToauyeckue Matepuansi, onpegensilolive npoueaypbl oleHUBaHUA 3HaHUWA, YMeHUW, BNaaeHui (HaBbIKOB
1 (MNn) NpakTUYEeCKOro onbIiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolerocsi K NpomMexyTo4HoOW aTrectauMu U nopsaoK NMMKBMAALUN aKagaeMUyeckomn

3a40JMKEeHHOCTHU

MpoBegeHne NpoMeXyToO4YHOM aTTecTauum perfaMmeHTMpPoBaHO JloKarnbHbIM HOpMaTuBHbIM aktom CI6MYMT
«[onoxeHne 0 NpoBeEHUN TEKYLLLETO KOHTPOMS YCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaLMm obydaoLwmnxca»




5.3.2 dopma npoBeageHUsi NPOMEXYTOYHOM aTTecTaumm nNo AUCLUUNInHe

YcTHas X MucbMeHHas KomnbloTepHoe TecTupoBaHue NHas

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

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMEYEHUE OUCUUMINTNAHBI
6.1 YueOHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3gaHua | Ccblinka

6.1.1 OcHoBHas y4yebHasa nuteparypa

http://www.iprbooksh
op.ru/71687.html

locnopgapukos, A. T1.,|Bbicluas matematuka. Tom 1.

Kapnosa, E. A.,[JlnHenHas anrebpa. CaikT-Tetepbypr:

HauunoHanbHbIN

KapnyxuHa, O. E.,|BektopHas anrebpa. MUHEDAS T HO-ChIDLEROV 2015
MaHcyposa, C. E.,|AHanuTnyeckas reometpus P PbEBO
yHuBepcuTeT «I OpHbIN»
["ocnogapukos, A. T1.
BepeauHa, H. A. Bbliclwas maTemaTuka Capartos: Hayuras khura 2019 http://www.iprbooksh

0p.ru/80978.html
lNocnopgapukos, A. [1.,|Bbicluas matematuka. Tom 2. http://www.iprbooksh
BonbiHckaa, W. A.,|Havano MaTeMaTU4YecKoro op.ru/71688.html

KapnyxuHa, O. E.,|aHanu3sa.
A
C

CankT-lMeTepbypr:
HauwnoHanbHbIN

Ckeriko, 0. ., |AndbdepeHunansHoe . 2015
O6pyyeBa, T. .,[ncumncnerve dyHkuMn ogHowm MMHEPATTbHO-CbIPLEBOV
locnogapukos, A. . [nepemeHHoM " ero| YHBEPCHTET «lopHein»
NPUNOXEeHNA
lFocnogapukos, A. T1.,|Bbiclwiasa matematvka. Tom 4. http://www.iprbooksh
3auenuH, M. .,|QndbdepeHumnanbHblie op.ru/71690.html
KonToH, . A. |ypaBHeHusa. Pagel.  Pagbl .
Nebepes, n. A, |Pyppbe wn npeobpasoBaHne Ca:KT-I'IeTepGer.
ObpyyeBa, T. C.,|Dypbe. OQuddepeHumansHoe HaoHaneHLIN - 2015
AxkoeneBa, A. A.,|M MHTerpanbHOe ucuyucneHve M”Hepaano'CF'pbeB(3”
locnogapvkos, A. . [byHKuuR Heckonbkux| YHVIBEPCUTET «T OpHBIN
nepemMeHHbIX. Teopusi nons
ocnogapukos, A. I.,|Beicluas matematuka. Tom 3. http://www.iprbooksh

MBakuH, B. ,|9nemeHTbI BbICLLEN op.ru/71689.html

M.

B. .
Kepenuyk, M. A.,|anre6psbl. WHTerpaneHoe Cank-letepoypr:

M.

A.

HaunoHanbHbIN

4 § 2015
MVHepasbHO-CbipbEBON
yHuBepcuTeT « OpHbI»

Morunesa, Jl. ,|ycuncnerve pyHKUMI ogHon
MotaneHko, A. ,|nepemeHHomn " ero
PomanoBa, HO. C.,|npunoxeHus

"ocnogapvkos, A. 1.

6.1.2 lononHnuTenbHas y4yebHasa nutepartypa

lOroea, H. B. Bbicwas Martemaruka. HoBOCHBMDCK: http://www.iprbooksh
OundbdepeHumansHblie HOBOCVI6VIpF())KVI.l7I 0p.ru/99175.html
ypaBHeHus o 2020
rocy1apCTBEHHbIV
TEXHWYECKUIN YHUBEPCUTET
LWHapesa, I'. B. Bbicwas mMaremMaruka Cumdpeponornb: http://www.iprbooksh
(nuHenHas anrebpa) YHuBEpCUTET IKOHOMUKN U 2020 0p.ru/101397.html
ynpaBneHus
BepeTteHHukos, B. H. [Bbiclias maTemaTtuka. CaHkT-lNeTepbypr: http://www.iprbooksh
MaTtemaTtnyeckui aHanus Poccunckui op.ru/17901.html
dYHKLMIA OOHOW NEpeMEHHOMN rocyaapCTBEHHbIN 2013
rMOpPOMETEOPOrIorMiecKun i
YHUBEPCUTET

6.2 NMepeyeHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep No BbICLLIEN MaTemMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru

2. NHcbopmaumoHHas cucteMma «EamHoe okHo gocTyna K obpasoBaTtenibHbIM pecypcam» [ONeKkTPoHHbIM pecypc].
URL: http://window.edu.ru



6.3 NepeyeHb NULEH3MOHHOro U CBO60AHO pacnNpPoOCTPaHAEMOro NporpaMmMmHoro o6ecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepranbHO-TEXHMYECKON Ba3bl, HEOGXOAMMOW AN OCYLUeCTBNEeHUs obpa3oBaTeribHOro
npouecca no gucLUnInHe

AyauTtopus OcHalleHne

MynbTumMeguinHoe 060 oBaHue, cneumanm3npoBaHHas Mmebenb, Jocka
JlekunoHHas y A PYA H P A

ayauTtopus

CneuuanuavnpoBaHHas mebernb, Aocka
YuebHas ayauTtopus




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHuto nogrotoskn _ 38.03.01 SkoHOMMKA
HavmeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne n/n PopMyNUPOBKM TECTOBLIX 3a4aHWNN
1 Tema 1. MaTpuubl n onpegenutenu. [lencTBusa Hag MmaTpyuamMu.
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. BekTtopbl. [pousBeaneHns BekropoB. [pumeHeHne npom3BeaeHNsA BEKTOPOB ANA peLueHus
npuKknagHbIX 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 ypaBHeHMe npsimoin Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon KoapmumeHT 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 38.03.01 OkoHOMMKA
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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