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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopMmpoBaTth KOMMNETEHUMM obyyatowerocsi B 06r1acT UCNob30BaHMSE OCHOBHbIX
MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN M MPUMEHEHUs mMaTemaTUdeckux Modernein B npodeccroHanbHol OeAaTenbHOCTY.
Takke crnocobcTBoBaTh (HOPMUPOBAHMIO KOMMETEHLWUI, A1 YCMELIHOro OBMafAeHWs KOTOPbIMM HEOOXOAMMO yMeHue
NOrNYecKn MbICITUTb M FPaMOTHO M3naraTb CBOM MbICTI.

1.2 3apauv ANCUMUNNUNHDLI:

* O3HaKOMWUTb CTYAEHTOB C OCHOBaMV MaTeMaTU4YeCKUX 3HaHWUIN, HEOOXOAUMbIX AN PeLleHNs TEOPETUYECKMX U
NpUKNagHbiX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYEecKoe MbILLMIEHNE U YMEHUE CTPOro usnaratb CBOV MbICHK;

* MpVBUTbL CTYOAEHTAM OCHOBHbIE HABbLIKM UCMOMb30BaHNsA y4eBHOM U CNPaBOYHOW NMTEpaTypbl No MaTtemaTuke,
a TaKxe Nno AUCLMNIMHAM, B KOTOPbIX MPUMEHSIOTCA MaTeMaTU4ecKkne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHMIO NOMNYYEeHHbIX 3HaHNA.

1.3 TpeboBaHuA k NnpeaBapuUTenbLHOM NOAroTOBKe obGy4atoLlerocs:

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

OucumnnuHa 633MpyeTC$| Ha KOMMNeTeHUUAX, C(bOpMI/IpOBaHHbIX Ha npegbiayulemMm ypoBHe O6pa3OBaHVI$|.

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OrMK-1: Cnoco6eH NPUMEHsITbL eCTECTBEHHOHaYYHble U O6GLIeNHKEeHePHbIe 3HAHUS, MeTOoAbl MaTeMaTUYeCKoro
aHanusa u MoaenMpoBaHUsl B NPoecCUOoHarnbHOM AeATeNbHOCTH

3HaTb: OCHOBHbLIE MOHATUA, 3aKOHbI 1 armropuUTMbl BCEX N3y4aeMblX pa3gesioB MaTeMaTukn

YMeTb: NpUMEHsITb METOAbl MaTeMaTUYECKOro aHanm3a U MoOenUpPOBaHUs K peLleHnio NpuknaaHbixX 3agad B obnactu
NPOEKTUPOBAHNS U NPOM3BOACTBA U3AENNA NErKON NPOMbILLIEHHOCTU
BnapeTb: HaBblkamMu MNPYMEHEHUS COBPEMEHHOr0 MaTeMaTUHMECKOro WHCTPYMEHTapust ANnsi COBEpLUEHCTBOBaHMSA
NpOLIECCOB NPOEKTUPOBAHUSI U NMPOM3BOACTBA OAEXAbI, 00YBY, KOXXranaHTepew, akceccyapoB, U3Aesnni U3 KOXu n Mexa
OlK-2: CnocobeH y4acTBOBaTb B MAapPKETUHIOBbIX UCCIIeA0BaHUAX, MPOBOAUTL CPABHUTESIbHYO OLLEHKY
n3gaenun nerkov NPOMbILLSIEHHOCTHU

3HaTb: TEOPETUYECKME OCHOBbLI METOLOB MaTeMaTUYeCKOro aHanmaa u MoAenMpoBaHus, MpUMEHSIEMbIX Npy 06paboTke
JaHHbIX MAPKETUHIOBbIX CCIEAOBaHUIN U CPABHUTENBHOW OLEHKE KaYeCTBa M34eNni NErkon NpOMbILLIIEHHOCTH

YMeTb: nMpuUMeHsiTb MeTodbl MaTeMaTUYecKoro aHanmsa pesynbTaToB  MapKEeTUHrOBOTO  WCCredoBaHus  Ons
ONTMMasIbHOTO BblIGOpa XapaKTEPUCTUK U3AENUIA NETKOW NPOMBbILLIIEHHOCTM

BnageTb: HaBblkaMW MPUMEHEHUS METOOOB MaTemMaTMYEecKOro MOAENMPOBaHWS AN aHanu3a pesyrnbTaToB
MapKETVUHIOBbIX UCCIIEA0BaHUIN N0 COBEPLUEHCTBOBAHMIO KQYECTBA M KOHCTPYKLMU U3AENWUIA NErKor NPOMbILLIIEHHOCTU

3 PE3YIIbTATbI OBYYEHUA MO ANCUUNNIUHE

KoHTakTHas
paboTta

MHHoBaL, dopma
CP
dopmbl TeKyLlero
3aHATUA | KOHTpONS

HaumeHoBaHwue 1 coagepxaHune pasaernos,

TEM U y4eOHbIX 3aHATUIN Nexk. Mp. (4achbl)

(4achbl) | (vachbr)

CemecTp
(kypc ona 3A0)

Paspgen 1. OcHoBbI NUHENHON anrebpbl

Tema 1. Matpuubl u onpegenuTenu.
MaTtpuubl. CsorctBa maTpud. [dencTsus
Hag maTtpuuamu. Onpegenutenn. CeolicTea
onpenenuTenen. Cnoco0bbl nogcyeta

o 2 2 8
onpenenuTenen.
lNpakTnyeckme 3aHaTus: [enctBus  Hag
MaTpulamu. Cnocobbl nogcyeta
onpeaenutenen. (PewexHne 3agad) 1 N33

Tema 2. Tema 2. Cuctembl JMHENHbIX
anrebpanyeckux ypaBHEHUN. Cucremsbl
TpeX JIMHEeWHbIX YpaBHEHUW C Tpems
HenssecTHbIMU, hopMynbl Kpamepa, metoq
MOJTHOIO UCKIIOYEHUS. 2 4 8 un
MpakTuyeckne 3aHATUA: PelueHne cuctem
NVHENHbIX — anrebpanyeckMx  ypaBHEHWUN
METOAOM  MOSMIHOMO  WUCKMIOYEHWsi, Mo
dopmynam Kpamepa. (PelweHune 3agad)




Paspgen 2. BekTopsl

Tema 3. Onpenenexne Bektopa. PaBeHCTBO
BekTOpOB. KonnunHeapHble 1 KOMNiaHapHble
BekTOopbl.  JIMHENMHble  onepauun  Hapg
BekTopamu. [lpoekuun BekTOopa Ha oOcU
KoopauvHaT. 3anucb BekTopa B dopme
npoekuunn. basuc.

MNpakTnyeckme 3aHATUS: JInHenHble
onepaumMn Hag Bektopamu. (PelueHue
3apad)

7,75

Tema 4. T[lpousBedeHuss  BEKTOPOB.
lMpousseaeHUss BEKTOPOB, 3afaHHbIX B
dopme npoekumn. CkanspHoe, cMeLllaHHoe
N BEKTOPHOE MNpPOM3BEAEHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTtuyeckne  3aHATMA:  [MpumeHeHue
CKansApHOro, CMELLaHHOro W BEKTOPHOro
npous3BedeHnss BEKTOPOB [AfS  peLleHus
npuknagHblx 3agay. (PeweHue 3agay)

ra

03,3

Paspgen 3. AHanuTtudeckas reomeTpusi Ha
MNOCKOCTU

Tema 5. MeToq koOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopauHAT  Ha  MIIOCKOCTMH,
OCHOBHble  3agauw. MpeobpasoBaHus
CUCTEM KOOPAMHAT.

MpakTtuyeckne 3aHaTus: [lepexogbl B
cuctemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NnNockocTw.

OcCHOBHble ypaBHeHUS NPSAMON. Yron mexay
npsMbiMK.  YCroBus napannenbHOCTU U
nepneHanKynsapHOCTM NPSAMbIX.
Mpaktnyeckne  3aHatma:  [pumeHeHune
OCHOBHbIX  ypaBHEHWA  npsMonM  Ans
peweHuns 3agad. (PeweHne 3apad)

3,03

Tema 7. KpuBble BTOpOro nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHWs,  rpadvku.
Ceoricta. O6Llee ypaBHEHNE KPMBOW BTOPOro
nopsiaka.

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nUyHbIX  KPMBBLIX  BTOPOro  MOPSiAKa,
HaxoxgeHne wx napameTtpoB. (PeweHne
3agay)

nn

Pasgen 4. AHanutMyeckas reomeTpua B
NpoCTpaHCTBE

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatel B npocTpaHcTBe. [1nockocTb B
NpoCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpOXoasLLen Yyepes OaHHyHo TOYKY
nepneHanKynsipHo OaHHOMY BEKTOPY,
YypaBHEHUE MITOCKOCTU, MPOXOASLLEN Yepes TpuU
OaHHble TOYkK, obLlee ypaBHEHNME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTUM AN peLleHus 3agad.
(PeweHune 3agay)

Tema 9. lNpsamMasn B NpocTpaHCTBE.

Mpsimas B MpPOCTPaHCTBE  Kak  JINHUS
nepeceveHust nnockocten. KaHoHuyeckue u
napameTpuyeckmne ypaBHEHUS NPSIMONA.
YpaBHEHUS NPSAMON, NMpoXoasLwen vepes aOBe
3agaHHble Touyku. [lpsimaa M NnockocTb B
NpOCTpaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUA MNpPsSIMOA B MNPOCTpPaHCTBE Ans
pelieHus 3aaad. (PelleHne 3anad)

10

ra

A3,K




Pasgen 5. OuddepeHumanbHoe ucHUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

MoHsTe nocnepoBatenbHoCcTU. OCHOBHbIE
NoHATMA O dyHKUuW. BeegeHwe B aHanus
dYHKUMK oOHON nepeMeHHoW. BbeckoHeuyHo
Manble M OGeckoOHe4YHO Oonblune BENUYUHBI.
Mpepen dyHkuun. TlpaBuna  BblYUCNIEHUA
npenernos. 3amMeyatenbHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX PYHKLWA.

MpakTnyeckue 3aHATUSA: BbluncneHne
npegenos dyHkumn.MccnegosaHne yHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYeK paspblBa.
(PewweHue 3apay)

Tema 11. OuddepeHuymnansHoe ucyucreHme
YHKUMM OOHOW NEepeMEHHOMN.

Onpegenexue npon3BogHown " ee
reoMeTpuYecKun CMbICTT. MpaBuna
AnddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpounssogHas CIOXHOW
yHKuMK. [Npon3BoaHbIE BbICWUMX NOPSAKOB.
Onpepenexue, npaeumno BbIYUCNEHNS.
Onpepenenve  gudpdpepeHumana un ero
reoMeTpmyeckun  cmbicn.  MHBapMaHTHOCTb
hopm nepBoro anddepeHumnana.
OndhepeHuymnansi BbICLLIMX NopsiAKOB.
MpunoxeHne kK NPUONMKEHHBIM BbIYUCIEHNSM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOOHbIX DYHKLMNA. MpumeHeHne
andppbepeHumana yHKUMM K NPUBAMKeHHbIM
BbluncrieHmam. (PeweHune 3agay)

03,3,K

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCNEHMS.

OcHoBHblEe Teopembl  aOuddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne pyHKLMM
no nepeoM M  BTOPOM  MNPOU3BOLHOMN:
MOHOTOHHOCTb PYHKUMK, 3KCTPEMYMb
dyHKUMK  (HeoOxoaumble U OOCTaTOYHble
yCroBusl). YCroBus BbIMyKNOCTW, BOTHYTOCTH,
TOYKM nepernbda n acuMnTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaTUA: [NpuUMEHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpadukos ¢yHkumn. (PeweHne
3agav)

WToro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum n npomexyTodHas aTrectaums
(3aver)

34

51

94,75

0,25




Pasgen 6. ®yHKLMN HECKONBKMX NepeMeHHbIX

Tema 13. OyHKUMM [OBYX U HECKOSbKUX
nepemMeHHbIX.

OcHoBHble onpeaerneHuns. MpupaleHne
YHKUMK. YacTHble NPOU3BOAHbLIE, YacTHLIE U
NonHeIn  auddepeHuman  QyHKUUM  MHOMMUX
nepemMeHHbIX.

MpakTuyeckne 3aHATUSA: BbluncreHne 4acTHbIX
Npon3BOAHbIX PYHKUMIA. [NpruMeHeHne NomnHoro
andpdepeHumnana DYHKUMI MHOIMX
nepemMeHHbIX ANs  peleHns nNpakTUYecKmx
3agayv. (PelleHve sagay)

Tema 14. OkcTpeMymbl YHKUMM OBYX U
HECKOMNbKNUX NePeEMEHHbIX.
OcHoBHble ~ noHATMHA.  Heobxogumble  wn

[OCTaTo4YHble  YCIIOBUS CyLLECTBOBaHMS
3KCTpeMyMa (OYHKLUM OBYX NepeMeHHbIX.
MpakTnyeckue 3aHATUSA: HaxoxgeHue

3KCTPEMYMOB (PYHKLUIA MHOMMX MNEepPeEMEHHbIX
(PewweHne 3agay)

nn

3,03

Paspgen 7. HeonpegeneHHbln nHterparn

Tema 15. HeonpepeneHHbIn nHTErpan u ero
BblYUCIIEHME.

MepBoobpasHasn n HeonpeaeneHHbI MHTerpan.
CeolicTBa nepBooGpasHoN. CeolicTBa
HeonpeaeneHHOro UHTerpana, BbiTeKawLlmne 13
onpenenexuvs. JInHenHble ceoncTBa. Tabnuua
WHTErparnos.

MpakTuyeckune 3aHaTuS: NprmeHeHre Tabnuubl
ONA  BbIMUCNEHUS MPOCTENLINX WHTErpanos.
(PelueHve 3agay)

Tema 16. OCHOBHblE KMnacCbl MHTErPUPYEMbIX
YHKL MR,

OcCHOBHble MeTOAbl WMHTErPUPOBaHUS: MeTOo[
3aMeHbl NEPEMEHHON, METOA MHTErpupoBaHUS
Mo  YacTaMm, MeTO4  pasfoXeHus  Ha
npoctenwme. CtaHaapTHbIE 3aMEHbI.
MpakTnyeckme 3aHaTUA: NpumeHeHne metoda
3aMeHbl MEPEMEHHOW, WHTErpMPOBaHUS Mo
4YacTaAM U MeToAa pasnoXeHNs Ha NpocTenLme
ans BblYMCIIEHNS HeonpeaeneHHbIX
nHTerpano (PelwweHne 3agay)

nn

Paspgen 8. OnpegeneHHbi nHTerpan

Tema 17. OnpeaeneHHbIn WHTErparn.
HecobcTBEHHLIE MHTErparnbI.

OnpepneneHve onpeaeneHHoro nHTerpana, ero
CcBOWCTBA. JlnHenHble cBOMCTBA
onpeneneHHoro uHTerpana. MWHterpan c
nepemMeHHblM BepxHMM npegenom. Popmyna
HbtoToHa — JlenbHuuya. Metoabl BblMUCIEHUS
onpeneneHHoro uWHTerpana. HecobcTBeHHbIe
WHTErparnbi.

[NpakTnyeckme 3aHATUS: Bbluncnexvne
onpeaeneHHoro nHterpana.(Pelwenne 3agay)




Tema 18. T[lpunoxeHua onpeneneHHoro
WHTerpana.

MpunoxeHnss onpeneneHHoOro uWHTerpana K
3ajja4yaM reomeTpuu: BblYUCNEHUE Nnoanen
NnockMx curyp, oObLEMOB Tern MNepeMeHHOro
ceyeHust. Obbem Tena BpaLleHus.
MpakTnyeckme 3aHATUA: MpumeHeHne
onpefeneHHoOro WHTerpana pgna  pelleHus
npakTuyeckux 3agad. (PeweHune 3agad)

Pasgen 9. [nddepeHumanbHble ypaBHEHNS U
pagbl

ra

Tema 19. YucnoBble MHOXeCTBa, OCHOBHblE
BuAbl. MHOXecTBO  KOMMIIEKCHbIX  4ucen,
JEencTBUA C KOMMIEeKCHbIMU YUCaMU.

Tema 20. [OuddepeHumnanbHble ypaBHEHUS
nepBoro nopsigka.

Onpegenexue anddepeHunansHoro
ypaBHeHus nepsoro nopsgaka. OnpepeneHve
peweHusi. HadvanbHble ycnosusd. OCHOBHblE
BUAbI anddepeHumnanbHbIX ypaBHEHWI:

ypaBHEeHUs! c pasgeneHHbIMn n
pasgensowmMMmncs nNepemMeHHbIMK, NIMHENHbIE,
OfHOPOAHbIE.

MpakTnyeckme 3aHATUS: PeweHne

anddepeHumnanbHbIX  YypaBHEHU  MEPBOro
nopsaka.(PeliienHvne sanav)

Tema 21. [OuddepeHumnanbHble ypaBHEHUS
BTOPOro nopsiaka.

Onpepenexne andpdepeHumanbHOro
ypaBHeHus BToporo nopsgka. Onpegenenve
peweHus. HavanbHble ycrnoBus. Teopema
CYLLLECTBOBaHNSA U €OMHCTBEHHOCTU pELUEHMUS.
Cny4yau, gonyckatowme NoHWKEeHNs nopsagka.

MpakTnyeckme 3aHATUSA: PeweHne
andppepeHumanbHbIX  YpaBHEHUA  BTOPOro
nopsiaka, OONyCKarLLMX NOHWXEHNe

nopsigka.(PelueHune 3agav)

Tema 22. JlvuHenHble auddepeHumnanbHbie
ypaBHEHUS BTOPOro Nopsaka.

JInHelHble oaHOpPOAHbIE W  HEOAHOPOAHbIE
ondpepeHumanbHble  ypaBHEHMS  BTOPOro
nopsigka. Teopembl O CBOWCTBaxX peLUEHUN.
Teopembl 006 o0OweM pelweHnn. YpaBHEHUS
BTOPOro nopsigka ¢ MOCTOSAHHbBIMU
KoahpmumeHTamun. Metoa pelueHnst MIMHENHbIX
OLHOPOAHBIX N HEOQHOPOAHbIX YpPaBHEHUN C
NOCTOSIHHBIMW KO3ghULMEHTAMMN.
MNpakTnyeckme 3aHATUA: PelleHne nUHEeNHbIX
ondgepeHUmnanbHbIX  ypaBHEHUMM  BTOPOro
nopsigfka C MNOCTOSIHHBbIMKU KO3 dULMEHTAMM
(PeweHune 3agay)

0,3,43,K

Tema 23. Yuncnosble pagbl.

Onpenenexne 4MCrIoBOro psga.
Heobxogumbin npuaHak CXOOMMOCTW.
lNpaBuna penctBus c¢ psgamu. Pagbl C
NONOXUTENbHbIMKA  YrieHamu.  [pu3Hakm
CX0OMMOCTW.  3HakonepeMeHHble  psiabl.
Teopema JlelibHuua ansi
3HaKoYepeayrLLNXCA psgoB.
MpakTnyeckne 3aHATUA: ViccnegoBaHue Ha
CXOANMOCTb 3HaAKOMONOXUTENbHbIX
yncnoBbIX psgoB. NpuMeHeHMe Teopembl
JleibHuua ansi nccnenoBaHust
3HakouepefyLmxca psgoB Ha
cxonnmocTb. (PelleHue 3anay)




Tema 24. dyHKUMOHaANbHbIE PSAabI.

CTeneHHble

cTteneHHoro psaa. O6nacTb cxoguMMoCTu
cTeneHHoro psaa. Teopema Abens. Paguyc
W UHTEpBan cXxoguMOCTMW.

Pagbl Ternopa n MaknopeHa. 4 6 7

MNpakTnyeckme
paguyca u

NHTepBana
cTeneHHoro psga. PasnoxeHue dyHKUMU B

pagbl. OnpegeneHuve

HaxoxpeHus
CXOOQMMOCTU

3aHATUA:

ra

psa Tewnopa u MaknopeHa. (PeweHue
3agav)
UTtoro B cemecTtpe (Ha kypce ana 3A0) 34 51 68
KoHcynbTaummu n npomexyToyHas 25 245
aTTectauus (Ok3ameH) ' ’
Bcero koHTakTHas pabota n CP no 172.75 187.25

AUCUUNnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnupoBaHune y‘-leGHbIM nriaHoM He npegycMoTpeHo

5. ®OHA OLEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHue nokasarenen, KPUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yribTaToB 00y4YeHUs
5.1.1 NokasaTenu oueHMBaHuA

Koa [MokasaTenu oLueHnBaHUS pesynbTaToB 0by4eHus HaumeroBaHme oLeHo4Horo
KoMneTeHuun Pe3y y cpeactea
dopMynmpyeT N 0OBbACHAET OCHOBHbIE MOHATUSA, 3aKOHbI, TEOPEMbI U
PMYIpy ’ ’ P Bonpocbl ang YCTHOIo
anropuTMbl M3y4aeMblX pasferioB MaTeMaTUKK.
cobecenoBaHus
Pewaet TvnoBble 3agayv U MpPUMEpPbLI MO OCHOBHBbIM U3y4YaembiM
OrK-1 A P P Y Bonpockl ana TectupoBaHusi
pasgenam mMmatemaTuku.
. |[paKTUKO-OPUEHTUPOBAHHbBIE
OObsACHAET B3aUMOCBA3b OCHOBHbIX MaTemMaTU4eckux mopenen wu 3apnaHvu:| P P
METOAOB M UX 3HAYEHWUE NPU PELLEHMUN NMPAKTUYECKMX 3adaq.
dopmynupyeT WM MNOHMMAET OCHOBHblE MOHATUSA W METOoAbI
aHanutmyeckon W gudppepeHumansHon reomMeTpuun,  JIMHEVHON
anreGpbl, MaTemaTU4ecKoro adHanusa, Teopun BeposATHocTen u|Bonpochl ang YCTHOrO
mMaTemaTV4ecKo CcTaTUCTUKKM, paboTaeT C  MaTeMaTudeckum (cobeceqoBaHus
annapaToMm, UCMOoSib3yeEMOM B CreLmarnbHbIX Kypcax.
OrlK-2 Pewaet Tunosble 3agayv ¢ AoBeeHUEM peLLeHns 0O npuemnemoro|Bonpockl ans TecTupoBaHus

pesynbtata (4ucna, dopmynbl, rpacmka), B TOM 4ucne cC
ucnonb3oBaHWeM 6a30BbIX MaTEMaTUYECKUX MAKETOB U NMPOrpamm.
BocnpousBoaut Te OelcTBUS, KOTOpble NMPOU3BOASATCS B peanbHOM
MaTeMaTU4eCKOM MCCreAOBaHWUM NP MOOENUPOBaHMM MPOLLECCOB U
MpPOW3BOACTB.

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cucrtema n KpuTepumn oLeHNBaHUA

LLIkana oueHnBaHua

Kputepun oueHnBaHns coopMMpOBaHHOCTU KOMMNETEHLNIA

YcTHOe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnmn4HO)

MonHbIN, wncyepnbiBaOLWMIA OTBET, SBHO
OEMOHCTPUPYIOLWLMIA TIybokoe MOoHUMaHue
npegMeTa W LIMPOKYHD 3pyauumio B
oueHvBaemonn obnactu.  Kputndeckui,
OpWrMHarbHbIN Noaxo4 Kk maTepuarny.

4 (xopoLuo)

OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX 0b6s3aTenbHbIX
WUCTOYHMKOB  uMHopmauun. [logxoa K
MaTepuany OTBETCTBEHHbIN, HO

CTaHOApPTHbIN.




OtBeTt BOoCnpon3BoAnUT B OCHOBHOM TOJ1bKO

NEKUNOHHbIEe mMaTepuansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHA0BaHHOM nuTepaTypo.

BneTBOpUTESIbH
3(yp,o eTeopute O) ,D,eMOHCTpI/IpyeT NnoOHMMaHue npegmMeTa B

uerom, 6e3 yrnyGreHus B geTanu.
MpUCYTCTBYIOT CYLLLECTBEHHbIE OLUNGKM UIK
npoGenbl B 3HAHMAX MO HEKOTOPbLIM TEMaM.

HecnocobHocTb O0TBETUTL Ha Bonpoc 6e3

nomMoLLu aK3ameHaTopa. HesHaHue
2 (HeyaoBNETBOPUTENbHO) | 3HAYUTENBHOW  YacTM  MPUHUMNMATILHO
BaXKHbIX 3NeMeHToB ANCLMMNINHBI.

MHoro4ncneHHble rpybble oLnbKu.

,D,eMOHCTpI/IpyeT NnoHMMaHue npegmMeTa B

3ayTeHo
uenowm, 6es yrnybneHus B getanu.
HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
NnomolLLn 3K3ameHaTopa. HesHaHue
He 3auteHo 3HaUYUTENbHOM  YacTu  MpUHUUNUarbHO
BaXKHbIX 3MNEeMeHTOB OUCLUMNIIUHBI.

MHoro4mcneHHsle rpybble oLLnBKN.

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UNN UHble MaTepuanbl, Heo6xoAuMbIe AN OL,eHKN 3HaHUW, YMEHUN,
HaBbIKOB M (MNK) onbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 1
MprMeHeHUs NOHATUA NPOU3BOAHOM A8 UCCNeaoBaHUSA CBOMCTB (DYHKLMNK:
[0 Bo3pacTaHve u yobiBaHune yHKLUM
1 ] TOYKM IKCTpEMYMA
0 BbINYKMOCTb ee rpaduka
0 Toukn nepervnba rpadgumka
0 acuMnTOThl (BEPTUKANbHBIE U HAKIOHHbIE)
2 Mpasuna Jlonutans packpbITna HeonpeneneHHoCTeN
3 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI
4 MpounssoaHbie n anddepeHLmans BbiCLUNX NOPSAKOB
5 lMpowu3BoaHasi, ee onpeaeneHne, reoMeTpUIEeCcKUin U MeXaHNYECKUA CMbICHbI, MPaBua BblYUCIEHNS
6 Mpenen gyHkuMn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyaTenbHble Npeaensl.
7 KpvBble BTOpOro nopsigka (3nmmnc, OKpy»KHOCTb, runepbona, napabona), nx KaHOHUYECKNE YPaBHEHWS,
CBOWNCTBA, YepTeX.
8 Yron mexay npsMon 1 NAOCKOCTbIO, YCIOBUS UX NapannenbHOCTM 1 NeprneHaVKynapHOCTM
9 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMO B MPOCTPaHCTBE.
10  |Yrom Mexay NriocKOoCTsIMU. YCINOBKS NapannenbHOCTU U NepPneHaMKYNspHOCTM MITOCKOCTEN
11 MnockocTb B NpocTpaHCcTBe. PasnuyHble BUAblI YpaBHEHWS MITOCKOCTY.
12 Mpsimast Ha nnockocTu. Buapl ypaBHEHWU NPSIMON.
13 BekTopbl B reomeTpuyeckon n koopanHatHon oopmax. Onpegenenune. Ceorctea. [lencTBmsa Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE U CMeLLIiaHHOe NMPOM3BEAEHUS BEKTOPOB. VX reomeTpnyeckoe npunoxeHus.
14 CucteMbl nNMHerHbIX ypaBHeHWA. COBMECTHbIE U HECOBMECTHbIEe cucteMbl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.
15 Matpuupl n onpegenutenn. Onpegenenusi. Ceorictea. [dencTeusa Hag matpuuamu. PackpbiTve onpegenurenen
BTOPOrO U TPETHErO NOPSIAKOB.
Cemectp 2
16 ®yHKUMM ABYX NEpeMEeHHbIX (onpeaeneHve, npeaern, HenpepbIBHOCTb)
17 OkcTpemMym yHKLMM ABYX NEPEMEHHbIX (HEOOXOAMMOE M JOCTaTOYHOE YCIOBUS CYLLIECTBOBAHNS 3KCTPEMYMA)
18 HeonpepneneHHbIn uHTerpan (onpegenexHne, CBONCTBA, METOAbI BblYUCIIEHNS)
19 OnpepeneHHbI MHTErpan (onpegeneHune, CBOMUCTBa, Teopema o cpegHem). Popmyna HetotoHa — JlenbHuua.
20 OnpegenerHbli nHTerpan. Metoabl BblMUCTIEHUS.
21 HecobcTBeHHbIE MHTErparnbl NepBoro 1 BToporo pofos. OnpeaeneHne. CXoguMocCTb.
22 MpunoxeHus onpegeneHHoro uHTerpana. BeluncneHve nnowagen nnockux puryp
23 KomnnekcHble yncna. Onpegenenue. [lencTems Hag koMMnekcHeiMun ymncrnamu. dopmyna Myaspa. ®opmebl
3anmncy KOMMEKCHOro Yncna.




24 ﬂ,l/l(b(bepeHLl,l/laﬂbelev YPaBHEHNS NEepPBOro nopsiaka, X OCHOBHbIE BMAbI (C pasfgensowmnuMmmnca 1 pasgeneHHbIMu
nepemMeHHbIMU, NUHEeNHbIe, ogHopoaHble). Obllee peweHve 1 3agada Kown.

25 JInHeliHble guddepeHUmanbHble ypaBHEHUS BTOPOro Nopsiika ¢ MOCTOAHHbIMK KO3dhduumeHTamm

26 Yucnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblin Npr3Hak CXOANUMOCTW.

27 Mpu3Hakn cXoaMMOCTN 3HAKOMOSIOXKUTENbHBLIX M 3HAKONEPEMEHHbIX PsiA0B, abCoNMOTHast CXOAUMOCTb.

28 ®yHKUMOHanbHbIe pAdbl. CTeneHHble pagbl. O6nacTte cxogmmocTu. Teopema Abena. Paguyc n uHtepsan
CXOAUMOCTW.

29 Pagpl Tennopa n MaknopeHa

5.2.2 TunoBble TecTOBbIe 3aaHusl

TunoBble TecToBble 3agaHNs HaxoaAaTca B [NpunoxeHum Kk aaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPMEHTMPOBAHHLIE 3aaaHus (3adayn, Kelckl) HaxoasaTtcs B MpunoxeHnn k agaHHomy P

5.3 MeTtoauyeckue matepuanbl, onpeaensirowe npoueaypbl oLeHUBaHUSA 3HaHUM, YMEHUN, BNnageHuin (HaBbIKOB
M (MNN) NpPaKTUYECKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLerocs K NpoMexXyTo4yHoOM aTrectauum U NopsaoK NMKBUAauum akageMmnyeckom
3a0MKEeHHOCTH

lMpoBeaeHne NPOMEXYTOYHON aTTeCcTauun pernaMmeHTMpOBaHO foKarnbHbIM HOpMaTMBHBIM aktom CI6IYMNTL
«[lMonoxeHue o0 NpoBeAeHNM TEKYLLIEro KOHTPOSS YCNEeBaeMOCTU U NMPOMEXYTOYHOM aTTecTaLmm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHNA NPOMEXYTOYHOW aTTecTauum nNo AMcumuninHe

YcTHasa + MucemeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTH NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE

Ha nogroTosky oTBoauTCA 45 — 60 MUHYT
Ha OTBET No duneTy n gononHuTesnbHble Bonpockl 30 — 35 MuHYT
1cnosnb30BaHWe BCMOMOraTenbHOW nutepaTypbl (CMPaBOYHMKOB, KOHCMEKTOB U T.M.) HE NpeayCMOTPEHO

6. YYHEBHO-METOAMNYECKOE U UH®OPMALIMOHHOE OBECINEYEHVE AUCLUUIMITUHDBI

6.1 YyeOHasa nutepartypa

ABTOp | 3arnasve | N3naTenbcTBo loa nspaHua | Ccblska

6.1.1 OcHoBHas y4yeb6Hasa nuteparypa

locnogapukos, A. I.,|Bbicluag matematuka. Tom 4. http://www.iprbooksh

3auenuH, M. A, |duddepeHumansHblie op.ru/71690.html

KonToH, I. A.lypaBHeHus. Psagel. Pagpl .

Jlebepnes, n. A.,|Pypbe un npeobpasoBaHue Cﬁ:ﬁgﬁ;ﬁfﬁgr'

Ob6pyyeBa, T. C.,|®ypbe. AuddepeHunansHoe MVIHep:J'IbHO-CprbeBOVI 2015

Axkoeneea, A. A.,|u nHTerpaneHoe ncuymcneHve °

Mocnogapvkos, A. . |dyHKumn Heckonbkux| YHVBEPCUTET «FopHen»

nepemMeHHbIX. Teopusi nons

locnogapukos, A. T1.,|Bbicwas matemaTtuka. Tom 3. http://www.iprbooksh

MBakuH, B. B.,|OnemeHTbI BbICLLEN Cankr-Meten6vor: op.ru/71689.html

Kepenuyk, M. A.,|anrebpbl. WHTerpaneHoe HaLI.VIOHaJ'II:F-)HIz/IFI;I )

Morvnesa, Jl. M., |ucuncnexve yHKLMI OgHOMN . 2015

MotaneHko, A. A.[nepemenHon " ero| MVHEParbHO-ChIpLEBON

PomanoBa, 0. C.,|npunoxeHus yHUBEPCHUTET «TOpHBI»

"ocnogapvkos, A. T1.

locnogapukos, A. [1.,|Bbiclwas matemaTtuka. Tom 1. CankT-TeTep6ypr: http://www.iprbooksh

Kapnoga, E. A.,|JlnHenHas anrebpa. HawLyoHabHbIi ) op.ru/71687.html

KapnyxuHa, O. E.,|BekTopHas anrebpa. MUHEDASTEHO-ChIDLEBON 2015

Mancypoea, C. E.,|AHanutnyeckas reometpusi P pbeBo

Focronapukos, A. T, YHMBEPCUTET « [ OPHbIN»

locnogapvkos, A. [1.,|Bbicwas matemaTtuka. Tom 2. http://lwww.iprbooksh

BonbiHckaa, W. A.,|Hayano maTematudeckoro CankT-TeTep6ypr: op.ru/71688.html

KapnyxuHa, O. E.,|aHanusa. HawLyoHa b Hblij )

Ckerniko, 0. A.,|OnddepeHumansHoe o 2015

O6pyuyeBa, T. C.,|ucuucnenne dyHkumii ogHom MMHepaano'CF'pbeBQM

locnogapukos, A. . |nepemeHHom n ero| YHVBEPCUTET «I OPHLINY

NP UNOXEHUS

BepesuHa, H. A. Bbicwas matemaTtuka . http://lwww.iprbooksh

CapatoB: Hay4Has kHura 2019 0p.ru/80978. html




6.1.2 lononHuTenbHas y4yebHasa nutepartypa

BepeteHHukos, B. H. |Bbicwas MaTemaruka. CankT-lNMeTepbypr: http://www.iprbooksh
MaTtemaTtnyeckumn aHanus Poccuiickuin op.ru/17901.html
YHKUUIA OOHOV NepeMeHHON rocygapCTBEHHbIN 2013
rmapomMeTeoporiormyeckn 1
yHUBEpcuTeT
tOrosa, H. B. Bolicwas MartemMartuka. H 6 ) http://www.iprbooksh
OudbdepeHumnansHblie HOC;E?:?A?SMMPCK.“ 0op.ru/99175.html
ypaBHeHus pokin. 2020
rocygapCTBEHHbIN
TEXHUYECKUIN YHUBEPCUTET
LLHapesa, I". B. Bhbicwas mMatemaTumka Cumdepononb: http://www.iprbooksh
(nvHeliHas anrebpa) YHUBEPCUTET IKOHOMUKN U 2020 0p.ru/101397.html
ynpaBneHus

6.2 I'Iepel-leHb HpO(*)eCCMOHa.HbeIX 6a3 AaHHbIX U MH(*)OpMaLI,MOHHO-CnpaBO‘-IHbIX CUCTEM

1. TpeHaxep no BbicLLEN MaTeMaTuke [OneKkTpoHHbIN pecypc]. URL: http://e-math.ru

2. HdopmaumoHHas cuctema «EguHoe okHo gocTtyna k obpasoBaTenbHbIM pecypcam» [DNeKTPOHHbIN pecypc).
URL: http://window.edu.ru

3. OnekTpoHHO-6MbnmnoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NULEH3MOHHOIrO U CBOGOLHO pacnpocTpaHAeMoro NporpaMMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON B6a3bl, HEOOXOAMMOW ANA OCYLUeCTBIIeHUs 0bpa3oBaTesibHOro
npouecca no AUCUUNIINHe

Ayantopus OcHalueHve

MynbTmeauiiHoe obopyaoBaHue, cneluanm3avposaHHas mebenb, Aocka
JlekumoHHasa Y A pyA H P A
aygutopusi

CneuvanuaupoBaHHas mebenb, Aocka
YyebHas aygutopums




MpunoxeHue 1

MpunoxeHue

pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotoskn _ 29.03.05 KoHCTpyMpoBaHWE N3aenuii 1erkon NpOMbILLIEHHOCTH
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne

n/n ¢OpMyJ'IMpOBKM TECTOBbIX 3a4aHUn

CewmecTtp 1

1 | Tema 1. MaTpuubl u onpegenutenu. [leicTeua Hag MaTpvuamu.

6 -3 0
lNpun kakoM 3HayeHunA onpegenutens |2 A—2 0/ =0
0 0 1
1) 2; 2) 1; 3) 0,5; HO

2 | Tema 1. MaTpuubl U onpegenuTenu. lencTtBusi C MaTpuuamu.

Ecrm A4 = (_01 _25) mB= (é _21) To maTpuua C=A-2B umeeT BuA;

n(=3 %), (3 h; H(T ) 9(2 o)

3 | Tema 2. CuctemMbl NMHENHbIX anreépanyeckux ypaBHeHUN.

1

3 §|_53) TO X, — Y, PaBHO

Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (

1) -7,5; 2) 05; 3)-0,5; 4 75

4 | Tema 3. BekTopbl. JIuHenHble onepaunmn Hag BEKTOpaMu.
[nuHa BekTOpa a = 61 — 2] paBHa:

1) 2vV10; 2)2+/5; 3)8; H2V2

5 | Tema 4. Bektopbl. [ponsBeaeHns BektopoB. NpumMmeHeHne nponsBeneHNs BEKTOPOB AJs peLueHus
NpuKnagHbIX 3agay

HaHbl BekTopbl a = (—1,2—4) 1 b= (2,—3,0), Torga nx ckanspHoe Npov3BeaeHne paBHoO:

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

6 | Tema 4. Bektopbl. [lponsBeaeHns BekTopoB. [pumMmeHeHne nponsBegeHNs BEKTOPOB AJis pelueHus
nNpuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHAuKYynspHbI?

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

7 | Tema 5. AHanuTHU4Yeckasa reomeTpusi Ha nnockoctu. Metoa koopauHar
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeanHa otpeska AB umeeTt KoopauHaThl:

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

8 Tema 6. AHanuTnyeckasn reomMmeTpus Ha NJTIOCKOCTMU. I'Ip;lma;l Ha NJTIOCKOCTH




[aHo ypaBHeHue npsiMon Ha nrnockocTu: 3x — 2y — 1 = 0, Torga yrrnoBon KoadpULMEHT 3TON NPSIMON PaBeH:

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

Tema 6. AHanuTn4eckasn reomeTpus Ha NTIOCKOCTMU. I'Ipﬂmaﬂ Ha NJTIOCKOCTH

- - o 1
YpaBHeHeM npsiMoit, NepreHANKyNSIPHON NPSIMON y = —x — 5, SIBMSeTCs

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

10

Tema 7. AHanuTnyeckas reomeTpus Ha NIOCKOCTMU. ﬂpﬂmaﬂ Ha NJTIOCKOCTH
KpMBble BTOPOro nopsgka.

(x+12)2 _om g

[aHo ypaBHeHue runepbonsl s

Torga paccTosiHue Mexay ee (poKycamu paBHo:

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

11

Tema 8. AHanuTUYeckasi reoMmeTpusa B NpocTpaHcTBe. [NoCKoCTb B NPOCTpaHCTBe
HopmanbHbI BEKTOP NNockoCcTn x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:

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

12

Tema 9. AHanuTMYecKas reomeTpusa B npocTpaHcTBe. lNpsamasn B npocTpaHCcTBe

o o 5 -5
NPaBnsoLWMI BEKTOP npsiMoit = = 22> = Z=° yveeT koopanHaThI:
Hanpaensito €KTO on T ="==

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

13

Tema 10. OuddepeHumanbHoe ncumcneHme (pyHKLUM ogHON nepeMmeHHon. BBepgeHne B MaTtematmyeckum
aHanu3

In(1+x),

Hantn obnactb onpeaeneHust pyHKUumN y = -

1) (1;00); 2) (—o0;1) U (1;00); 3) [-1,1) U (L;00); 4)(—1;1) U (1;0)

14

Tema 10. OuddepeHumanbHoe ncumcrneHme (pyHKLUmM ogHon nepeMeHHon. BBegeHue B matemMaTuyeckum
aHanus

sin7x

- paBeH:
x—0 sin10x

1)0,7; 2)-0,7; 3)0; a1

15

Tema 10. OuddepeHunanbHoe ncumcrneHme (pyHKLUUM ogHon nepeMeHHon. BBegeHue B maTtemMaTuyeckum
aHanus

O603HauvB 0 — 6ECKOHEYHO Manylo BEJIMUYUHY, « - GECKOHEYHO GOrbLUyI0 BeNUYMHY, C — KOHEYHYIO HEHYNEBYIO

+C
BENMMYNHY, onpeaenntb, YemMmy paBHO COOTHOLUEHKE! OOT

1) 0; 2) o; 3) C; 4) HeonpeJeneHHOCTb

16

Tema 11. OudpcpepeHumanbHoe ncumcrneHue pyHKLMn ogHom nepemeHHon. MponssoagHasa PpyHKLMN.

MpounsBoagHas pyHKLMK y = e**+3 ymeeT BUA;:
1) xe***3 2) 2xe*’*3 3) —2xe*’*34) (x2 4 3)e* 3

17

Tema 11. OudpcpepeHumnanbHoe ncumcneHne oyHKLMN ogHon nepeMeHHon. [MpomsBoaHas ¢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. OuddepeHumansHoe ncumcneHme pyHkUUmM ogHon nepemeHHou. NMponsBoaHble
anddepeHUmanbl BbICLUMX NOPAOKOB.

n 1 .
Yex OT OYHKUMN y = — paBHa:

1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHue audcchepeHUnanbLHOro MCHYUCNeHUs

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

Toraga Touka MUHMMYMa Ha npomMexyTke (-5;4)

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

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEePEMEHHbIX.

1

Ob6nacTb onpefAeneHus MyHKUUN Z = ot

1) x2—y22>9;2)x2 +y?2 <9;3)x? +y2 >9;4)x* —y?>9

21

Tema 13. DYHKLUN ABYX U HECKONbKUX NEPEMEHHbIX.
Hantun grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. SkcTpemyMbl (hyHKLMN ABYX U HECKOJNbKUX NEPEMEHHbIX.
Haitu Kputrdeckyro Touky dpyHKUMK 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 pyHKUMN f(x) = z—:i nveeT BUA;
1) x +In|x + 1|+ C; 2) x —7lIn|x+ 1] + C;

3) x+7Injx+ 1| +C; 4) Z+8x+C.

24

Tema 15. HeonpegeneHHbIN MHTErpan n ero BblYncrieHme.

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

1) Vxf+c, 2)2VxT+C 3) TVxT+C, 4) —%+c.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BblYnucrieHme.

KakoB reomeTpuyeckuii CMbICIN onpegeneHHoro nHterpana ot dpyHkumm y = f(x) B uTepeane [a,b] B oekaptosomn

cucreme KOOpJJ,I/IHaT?




1). OnuHa nuHum y = f(x) B nHTepsane [a,b];
2). Mnowaap durypsl, orpaHuyeHHon nuHven y = f(x) B nHtepsane [a,b];
3). CpenHee 3HaveHue dyHkumu y = f(x) B nHTepsane [a,b];

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

26

Tema 16. OCHOBHbIe Knacchbl MHTErpupyemMbiX (pyHKLMNA.

MHoxecTBO NepBooBpasHbIX MYHKUMKN f(x) = sin?3 x

D E-Isin3x+C 2)E-lsin3x+C;, 3)I+lisin3x+C; 4) sin®3x+C
2 3 2 6 2 6

27

Tema 16. OCHOBHbIE Knaccbl MHTErpupyemMbiX (OYHKLUNA.

Kakolt nHTerpan He BblpaxxaeTcsi B 3fieMEHTapPHbIX (OYHKLUAX?

1). [Z=dx; 2) [xe™’dx; 3)[e*dx; 4)fcos*2xdx

x+1

28

Tema 17. OnpepeneHHbIN nHTerpan. HecobcTBeHHbIe MHTerpanbl.

Kakoi n3 npuBeAeHHbIX HKE UHTErparnoB SBMsieTcsl HeCOGCTBEHHbIM, ecniu doyHKUmMS f(X) - HenpepbiBHA?

1). Jofeodx 2) [° feydx  3). [f(x)dx  4). [T f(x)dx

29

Tema 17. OnpegeneHHbIn nHterpan. Hecob6cTBeHHbIe MHTerpanbl.
l
UeMmy paBeH UHTerpan flm%dx?

1) 1/8;  2) vHTerpan pacxogurcs; 3)0; 4)2

30

Tema 18. NMpunoxeHusa onpeneneHHOro NHTerpana.

Yemy paBHa nnowaab urypbl Ha pucyHke?

1. [ f@dx  2).L0(Fx) —p@)dx  3). [} f(x)dx - [ p(x)dx  4). [} f(x)dx — [} p(x)dx

31

Tema 19. Yncnosble MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMcen

Mogynb KoMMneKcHoro uncna z = 2 — 3i paBeH:

1W5, 2)13;  3)5;  4)V13.

32

Tema 19. YncnoBblie MHOXecTBa. MHOXeCTBO KOMMJIEKCHbIX Yucen
Ecmm z, =1—i;z,=4+1,T0 z, - z, paBHO:

1) 5+ 3i; 2) 5-3i; 3)3-i; 43

33

Tema 20. OudcpepeHumanbHble ypaBHEHUS NepPBOro nopsiaka.




Kakoe 13 ypaBHeHI/II7I He ABNnAeTCA ,qwcbcbepeHumaanuM ypaBHEeHMeM C pasgendarunmnca I'IepeMeHHbIMI/I?

1) Vy? + 1dx = xydy; 2)5 = () gy;
3) ¥y +p()y=gM); 4) dy—y=ctgxdx

34

Tema 20. OudcdbepeHumnanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d
O6wwin nHTerpan auddepeHunansHoro ypaBHeHUs y—i = xdx UMmeeT BUL;

xZ 2 2

D-t=X il ey =Y icn-t=xic
R R

35

Tema 21. OuddepeHumanbHbIe ypaBHEHUSA BTOPOro nopsiaka.

IndbdepeHumanbHbiM ypaBHEHMEM BTOPOToO Nnopsiaka SBnsaeTcs:

d
1)yd—§ —y2tgx = x;2)4y" —3y' =5e%  3)4y" —3y" +2y = 5e%; Hx’y* —2xy +1=0

36

Tema 22. JlnHenHble auddepeHUManbHble ypaBHeHUS BTOPOro nopsaka.
[aHo anddpepeHumansHoe ypaBHeHne y” —y' — 6y = 0, Toraa xapakTepucTuieckoe ypaBHeHue 6yoet umeTb BUA;

D6k —k—1=0; 2Dk>+k+6=0; Dk +k—6=0; DHk:—k-6=0

37

Tema 23. Yucnosble psaabl.

Kakon 13 gaHHbIX pSaoB SABMSAETCA CXOAALMMCS:

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

38

n=1 =
Tema 23. Yucnosble psagbl.

[ns kakoro u3 credyroLmx pSAOB BEPHO YTBEPXKAEHWE: €CNU Tlli_moun = 0 psig AOCTOBEPHO CXOAUTCS:

1)2( LS 2)2 3)Z§/_4) =




MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuvka
HauMeHogsaHue BUCL(UI'IHLIHI:I
Mo HanpasfeHWo NOAroTOBKM 29.03.05 KoHCcTpynpoBaHue usaenuvi Nerkon NpoMbILLNEHHOCTH
HaumeHoBaHue Of1 (npodpuns): BCe npodwunu

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

Ne n/n YCnoBus TUMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHuWi (3a4aY, KeicoB)

1 Tema 1. MaTpuubl n onpegenuTenu.

[HaHbl oBe maTpulpl A = (é f) MB= (_11 i)

Tpebyetca Hantu C = A - B — 2A.

2 Tema 2. CuctemMbl NUHEMHbIX anreépanyeckux ypaBHeHUN.

Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen

1 2 114
(3 -5 3 1).
8

2 7 -1
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHMYECKOW hopMe (B BUOE CUCTEMbI YPABHEHUI),

2) HaNTW peLleHne 3TO CUCTEMbI METOAOM MOSTHOrO UCKITIOYEHMS,

3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.

3 Tema 4. BekTopbl.

OaHbl BepwinHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEPLUNHbLI €€ OCHOBaHUS.

CpepnctBaMu BEKTOPHOM anredpbl HAUTU:

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

4 Tema 4. BekTopbl. [lponsBegeHnsi BEKTOpoB

[aHbl BepwuHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.

CpepnctBaMu BEKTOPHOM anredpbl HAuTu:

1 cKansipHoe npousBeaeHne BekTopoB BC U BQ;

)
2)  yron ¢ mexay pé6bpamn BC u BQ:;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nrowaab OCHOBAHWA MUPaMuUab;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToq KoopAMHAT Ha NIOCKOCTY

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

Havitu gnvny BeicoThl h, npoBeaéHHoM n3 BepLumHbl C.




Tema 6. NMpsaAmas Ha nnockocTu.

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

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC un BA,

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

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

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

Tema 7. KpuBbie BTOpPOro nopsigka.

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

(x+5)*  y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctun (ABC);

2) yron B mexpgy npsimon (AD) u nnockocTbio (ABC);

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

5) ypaBHeHwue nnockocTn (Q), npoxoaswen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHCcTBE

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

Hawru:

1) ypaBHeHue npsamon (AB) B KaHOHMYECKON bopMme;

2) ypaBHeHue npamoin (R), npoxogsLlen Yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexagy npsimbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHne B MaTeMaTU4eCKUM aHanNus.

log,(x—-1)

Haitn obnactb onpeaeneHuns pyHkumm y = o

11

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

Bblumcnutb npegerbl, He NoNb3yACb NpaBuUiiom Jlonutans:

3 X 2 2
. x°+3 . 3x“-1 . X“—=x—6 . cos3x—cos4x
1) lim ; 2) lim ;3) lim ; 4) lim—————
x—1 Vx+8 xX—00 5x242x Xx—>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBeaeHne B matematuyeckun aHanus. Npeagensl n HenpepbIBHOCTD.

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme OyHKLUUM ogHOMN NepemMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CreayoLLX OYHKLWIA:

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

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIIEHUS.

HawnTtu npegensl, ucnone3sys npasuno Jlonurans:

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

X000 X+3x2+2x4’ x50 1-cos3x’

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

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHne audcepeHUnanbLHOro UCUNCIIEHUS.

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

16

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

[-4; 4].

17

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

z=1InZ%  [okasaTb, 4To
Yy ’ ox

0z _
-x+5-y—0.

18

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

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

19

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

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

20

Tema 14. dkcTpemMyM PYHKLNN HECKOJIbKUX NepeMeHHbIX.

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

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIIeHNe.

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

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (pyHKLUN

earctg(x)

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

Bbmennte: 1. e

1+x2

23

Tema 17. OnpeaeneHHbIn UHTerpan. HecobcTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

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

25

Tema 20. OQudcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.




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

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEePBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOooBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=r =2

27 Tema 21. OuddepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

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

y|x=1 = 0; y,|x=1 =1
28 Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

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

4y=0, Yly0=5 yli0=8
29 Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obuyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 23. YncnoBble psagbl.

. ! 120 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 23. Yucnosble paabl.

WccrnenoBaTh CX0QMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mflnfzz)f .
32 Tema 24. ®DyHKUMNOHaNbHbIE psAbl

HawTtun uHtepsan v paguyc cxoguMocTu psga

i ! L S "+
Jn(n + DY T3 T T T eyt T
n=

33 Tema 24. dDyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMO y =
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