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1 BBEQEHUE K PABOYEW NPOrPAMME AUCLMUMNIIUHbI

1.1 Uenb aucuunnuubl: CchopmmnpoBaTb KOMNeTeHUMM obyyaroulerocs B o6nacTn Ucnosnb30BaHNs OCHOBHbIX
MaTeMaTMyeCKUX 3aKOHOMEPHOCTEN U NMPUMEHEHUS MaTeMaTUYECKUX Mogernen B nNpodecCuoHanbLHOM AesATENbHOCTY.
Tawke cnocobcTBoBaTb (HOPMMPOBAHUIO KOMNETEHUWA, ANS YCNELHOro OBfadeHUsi KOTOPbIMM HEOBXOAMMO yMeHue
TNIOMMYECKM MbICITUTb Y FPaMOTHO M3naratb CBOU MbICIN.

1.2 3agauv gucuUMNuHLI:

* O3HaKOMUTb CTYEHTOB C OCHOBaMM MaTeMaTU4eCKMX 3HaHWA, HEOOXOAMMBIX OJ15 PEeLLEHNST TEOPETUYECKNX U
npyKnagHbix 3a4ad B pasnnyHbix o0bnactsax AesTenbHoCTy;

* Bocnutatbe abcTpakTHOE NOrMYecKoe MbilfIEHNE U YMEHNE CTPOro uanaratb CBOU MbICIN;

* [MpnBUTL CTyAEHTaM OCHOBHbIE HaBbIKM UCMOJIb30BAHNS Y4E€OHON 1 CNpaBOYHOM NUTEpaTypbl MO MaTteMaTuke,
a Takke Mo AMCUUNIMHaM, B KOTOPbIX MPUMEHSAIOTCSA MaTeMaTUYECKNE METOAbI;

* MoaroToBUTL CTYAEHTOB K MPAKTUYECKOMY NPUMEHEHNIO MOMYY€EHHbIX 3HAHWI;

1.3 TpeboBaHuA kK NnpeaBap1UTeNbHOW NOArOTOBKEe oGy4arowerocs:

MpepBapuTenbHaa NoAroToBKa npeanonaraet co3gaHve 0CHOBbI A5t POPMUPOBAHUS KOMNETEHLMIA, YKa3aHHbIX
B N. 2, MPU U3Y4EHUU OUCLUMINH:

OuncuunnuHa 6a3npyeTtcst Ha KOMNEeTeHUMsIX, COOPMUPOBaHHBLIX Ha NpeablayLliemM ypoBHe 06pa3oBaHus

2 KOMNETEHUUU OBYYAIOLLEIroCA, ®OPMUNPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLUMIIUHDbI

OlMK-1: Cnocob6eH pewaTb npodeccuoHanbHble 3a4a4M Ha OCHOBE 3HaHUM (Ha NPOMEeXY TOYHOM YPOBHE)
3KOHOMMUYECKOW, OpraHU3aLnmoHHON U ynpaBreH4YeCcKon Teopuu;

3HaTb: OCHOBbl BbICLUEN MaTemMaTUKW, OCHOBHbIE MOHATUS U MHCTPYMEHTbl aHanmUTUYECKON reoMeTpun U NUHERHON
anrebpbl; 0OCHOBbI A depeHLManbHOro U MHTErpanbHOro MCHUCNEHNS; ANEMEHTbl TEOPUN BEPOSITHOCTEN.

YMeTb: NpUMEHsITb MaTeMaTuyeckne MeToabl Ans pelleHns 3KOHOMUYECKMX U OPraHn3aLOHHO-YrNpaBneHYeckux 3agay;
paboTaTtb ¢ MaTeMaTnyeckor NTepaTypon, He0BX0OAMMON ANsi PeLleHNs] KOHKPETHbIX 3a4ay YNpaBreHusl U 3KOHOMUKU.
BnapgeTtb: mMeTtogamu BbiGopa, MOCTPOEHUSI U aHanuM3a mMaTemaTU4Yeckux Mopenel MpoueccoB U sIBMeHUA B cdepe
9KOHOMUKN Y MEHE)XXMEHTA, coAepXKaTeNnbHOM MHTepnpeTauum Nony4YeHHbIX pe3ynbTaToB.

3 PE3YJIbTATbI OBYYEHUA NO ANCLUUNIIUHE

KoHTakTHas
paboTta

cP MHHoBaL, dopma

dopMbl TeKyLLero
yacobl y
( faec';) (qgg':l) ( ) 3aHATUN | KOHTpONS

HaumeHoBaHue 1 cogepxaHue pasaernos,
TeM U y4eBHbIX 3aHATUN

CewmecTtp
(kypc ana 3A0)

Pazgen 1. OcHOBbI NMHENHON anredpbl

Tema 1. MaTtpuubl u© onpegenuTenu.
Matpuubl. Ceonctea matpuuy. [dencreus
Hag matpuuamu. OnpegenuTtenn. CeoncTaa
onpepenutenen. [pakTudeckue 3aHATUSA: 2 3 10
Oencteus Hag wmatpuuamu.  Cnocobbl
nogcdeta onpegenutenen. (Pewwenne
3agav)

Tema 2. Cucrembl NNHENHbIX A3
anrebpanyecknx ypaBHeHun. Cucrembl
TPEX TJMHEWHbIX YPaBHEHUA C Tpems
HensBecTHbIMK, opmynbl Kpamepa, meTtog
NosIHOro NCKMNOYEeHNS. MpakTuyeckne 2 5 10 nn
3aHaTMA: PelleHne cucteM nnHelHbIx| 1
anrebpanyecknx  ypaBHEHUN  METOAOM
MOMHOMO  WUCKMYEHUs, Mo  dopmynam
Kpamepa. (PeweHuve 3agay)

Pasgen 2. BekTopbl

Tema 3. Bektopbl. OnpegeneHne BekTopa.
PaBeHcTBO BekTOpoB. KomnuHeapHble U
KOMnnaHapHble BEKTOPbI. JInHeHble
onepaumm Hag BekTopamu. [lpoekumu
BEKTOpa Ha ocu KoopamHaT. 3anucb 2 5 10,75
BekTopa B dopme npoekumin. basuc.
MpakTnyeckme 3aHATUS: JInHenHble
onepaumm Hag Bektopamn. (PewweHue
3agad)

a3




Tema 4. [lpousBegeHuss  BEKTOPOB.
lMpousBedeHnss BeKTOPOB, 3afdaHHbIX B
dopme npoekumin. CkanapHoe, cMeLlaHHoe
N BEKTOpPHOE MpOU3BEOEHNS BEKTOPOB.
Onpepenenne, ceonctea. [lpakTuveckme
3aHATUSA: MpumeHeHns cKansipHoro,
CMELUAHHOrO U BEKTOPHOrO MpOu3BedeHUI
BEKTOPOB 419 PeLLEHMI NMPUKNaaHbIX 3agad.
(Pewenne 3agay)

10

ra

Paspgen 3. AHanutuyeckas reoMeTpusi Ha
MNOCKOCTH

Tema 5. MeTtog KoopAMHAT Ha MNIIOCKOCTM.
Cuctembl  KoOpOMHAT  Ha  MAOCKOCTW,
OCHOBHbI€ 3agayn. MpeobpasoBaHus
cuctem koopauHart. lNpakTnyeckue 3aHATUS:
lMepexogbl B cuctemax  KoopAauHar.
(PelueHune 3agad)

Tema 6. MNpamasa Ha nnockocTn. OCHOBHbIE
ypaBHEHMSI NPAMON. Yron Mexagy npsiMbiMu.
Ycnosus napannensHOCTU n
nepneHamKynsapHoOCTU NPsIMbIX.
MpakTudeckne  3aHaTudA:  lNMpumeHeHne
OCHOBHbIX  YpaBHEHUW  nNpaAMon  Ans
pelweHns 3agad. (PelueHne 3agad)

a3

Tema 7. KpuBble BTOpoOro nopsgka.
OkpyxXHoCTb, annunc, rmnepbona, napabona,
UX  KaHOHMYECKME  ypaBHEHUS,  rpacuku.
Cgonctea. O6LLee ypaBHEHME KPMBOW BTOPOro
nopsgka. MNMpaktuyeckme 3aHaTus: MNMocTpoeHne
pPasnMyHbIX  KPMBbIX  BTOPOro  MOpPSiAKa,
HaxoxgeHne wux napameTpoB. (PelleHue
3agay)

Pasgpen 4. AHanuTudeckas reomeTpus B
NPOCTPaHCTBE

nn

Tema 8. [TlnockocTb B  MpPOCTpaHCTBe.
KoopavHaTel B MpPOCTpaHCTBE. YpaBHEHWE
NIOCKOCTW, NPOXOASALLEN Yepe3 AaHHYK TOYKY
nepneHguKynsapHo OaHHOMY BEKTOPY,
ypaBHEHWE MITOCKOCTU, MPOXOAsiLLEN Yepes Tpu
OaHHble TOYKM, obLee ypaBHEHNE.
MpakTnyeckme 3aHsTUNE: lMprmeHeHne
YPaBHEHUIN MMOCKOCTUM NS PeLleHns 3agad.
(PelweHue 3agay)

Tema 9. MNpamas B npocTtpaHcTee. [psamasn B
NPOCTPaHCTBE KakK NUHUA  nepeceveHus
NIOCKOCTEN. KaHoHuueckue n
napameTpuyeckue ypaBHeHUs NPSAMON.
YpaBHeHus1 npsiMoKn, npoxofsilen vepes OBe
3afjaHHble Toudku. [IpsiMas M MMNOCKOCTb B
NpocCTpaHcTBe. MpakTudeckme 3aHATUA:
MpumeHeHue ypaBHeHui npsamonm B
NpocTpaHCcTBe A1 pelleHni 3agad. (PeweHune
3aga4)

10

11

ra

a3




Pasgen 5. OuddepeHumnansHoe ncHUCNeEHne
dyHKLMN OOHON NepeMeHHOoM

Tema 10. BBegeHve B MaTeMaTU4eckun
aHanu3.  [loHATMEe  nocrepgoBaTenbHOCTH.
OcHoBHble MOHATMA O (byHKuuKW. BBegeHne B
aHanu3  yHKUMM  OOHOW  MNEpPEMEHHON.
BeckoHeyHO Manble u GeckoHeyHo 6Gonblune
BenuuuHbl.  Tpegen  dyHkumin.  Tpasuna
BblUMCNEHNA  npedenoB.  3amedvarenbHble
npegensi. HenpepbIBHOCTL DYHKUUA.
CsolicTBa HenpepbIBHbIX YHKUMA.
MpakTnyeckme 3aHATUS: Bbluncnexue
npegenoB yHkUM. WccnegoBaHue yHKUUK
Ha HenpepbiBHOCTb, MOMCK TOYeK paspbiBa.
(Pellenve 3anay)

Tema 11. OuddpepeHumnanbHoe ucHUCEHNE
dyHKUMK ofHoW nepemeHHon. OnpepeneHue
NpOM3BOOHOM U €€ TeOMETPUYECKUN CMbICTT.
MpaBuna agnddepeHumpoBanusa. Tabnuua
NPON3BOAHbIX. MpoussogHas CNOXHOW
dyHKkuMn. [Mpon3BoaHbIE BbICLLIMX MOPSOKOB.
Onpepenexue, npasuIio BbIYNCIIEHNS.
Onpegenenve  gunddepeHumana u  €ero
reomeTpudeckui  cmbicn.  HBapMaHTHOCTb
dopm nepBoro anddepeHymnana.
OunddepeHumansl BbICLUMX NopsAaKOB.
MonoxeHne K NPUONMXKEHHLIM BbIMUCIEHNSIM.
MpakTuyeckme 3aHATUS: Bblumcnexue
NPon3BOAHbLIX PYHKUUA. MpumeHeHne
anddepeHumana QyHKUUMKM K NpubnmKeHHbIM
BbluMcneHunsam. (Pewwexne 3agad)

10

10

a3

Tema 12. lNMpumeHeHne anddepeHLnansLHoOro
WCYMCIIEHUS. OcHoBHbIE TEeopeMbI
andpepeHumnansHoro mncumcrnenus. lpasuno
Jlonutana n ero npMMeHeHue K packpbITUIO
HeonpeaeneHHocTen. VMiccrnegoBaHue pyHKUUK
no nepeoM WM  BTOPOM  MNPOM3BOLHOWN:
MOHOTOHHOCTb dyHKUMMK, 3KCTPEMYMbI
dyHKUUK  (HeobxoguMmMble UK 0OCTATOYHbIE
ycnoBus). YCnoBusi BbIMYKIIOCTU, BOTHYTOCTH,
TOYKM nepernba n acUMNTOTbI NITOCKON KPUBOM.
MpakTudeckne 3aHATUSA: [NMpuMeHeHWe npasun
Jlonutana gna  BbluMUCREHWS  npegenos
dyHKLNRA. MonHoe nccnegoBaHue 7]
noctpoeHve rpadmkoB dyHKunn. (PelieHne
3agaqy)

Utoro B cemecTpe (Ha kypce anst 3A0)

10

KoHcynbTaumm 1 npoMexxyTodHasi aTTectauus
(Baver)

68

113,75

Pasgen 6. ®yHKUNN HECKONbKNX NEepEMEHHbIX

Tema 13. ®yHKUMM [OBYX W HECKOMbKUX
nepemMeHHbIX. OcHoBHbIe onpepaerneHns.
MpupalieHue PYHKUUA. YacTHble
nNpou3BoaHble, YacTHble " NOSHbIN
anddepeHuman PYHKLMM MHOMMX
nepemMeHHbIX. MpakTnyeckme 3aHATUS:
BbluncneHne 4acTHbIX MPON3BOAHLIX (OYHKLMIA.
MpumeHeHne nonHoro  auddpepeHumana
PYHKUUA MHOTUX MEPEMEHHbIX ANS peLleHus
3apayv. (PeweHune 3agav)

a3




Tema 14. OJkctpemymbl YHKUMM OBYX U
HECKONbKUX nepemMeHHbIX. OCHOBHbIE MOHATUSA
Heobxogumble 1 pgocTaTodHble  YCroBUSA
CYLLECTBOBaHNS 3KCTpeMyma yHKUMM [OBYX
nepeMeHHbIX. MpakTnyeckune 3aHATUSA:
HaxoxgeHne 3KCTPEMYMOB (OYHKUMIA MHOMMX
nepemeHHbIX (PelleHne 3agay)

Pasgen 7. HeonpegeneHHbIn MHTerpan

Tema 15. HeonpegeneHHbld uMHTErpan n ero
BblYMCIEHNE. MepBooGpasHas n
HeonpeaeneHHbIN NHTerpan. CsowicTBa
nepsoobpasHoii. CBoWCTBa HeonpeaeneHHoro
WHTerpana, BblTeKalowme Wu3 onpegeneHns.
JInHelHble cBoncTBa. Tabnuua WHTerpanos.
MpakTnyeckne 3aHATUSA: NMpumeHeHne Tabnuubl
ANS BblYUCMEHNS MPOCTENLLMX WHTErpasnos.
(PeweHne 3agay)

Tema 16. OCHOBHble Knaccbl MHTErPUPYEMbIX
dyHKUMn. OCHOBHbIE METOAbI MHTEMPUPOBAHUS:
MeToabl  3aMeHbl  MEPEMEHHOW,  MeTof
WHTErpMpoBaHns no yacTam, meTon
pasnoxeHnss Ha npocTtenwme. CraHgapTHble
3ameHbl. [MpakTuyeckne 3aHsaTus: MNpumeHeHne
MeTo[0B 3aMeHbl nepemMeHHOMN,
WHTErpMpoBaHnst Mo 4YacTamM W MeToda
pasnoXeHns Ha NpPocTenLune Ansi BblMUCTIEHNS
HeonpeneneHHblx  uHTerpanoB  (PelwieHune
3agav)

Paspgen 8. OnpegeneHHbIN uHTerpan

Tema 17. OnpegerneHHbIv WHTerpan.
Hecob6cTBeHHble  uHTerpanbl.  OnpepenexHve
onpefeneHHoro WHTerpana, ero CBOWCTBaA.
JInHelhHble CcBOWCTBA onpeaeneHHoro
uHTerpana. IHterpan ¢ nepeMeHHbIM BEPXHUM
npegenom. ®dopmyna HbetoToHa- JlenbHuua.

MeTtoapl BblHUCIIEHNA onpegeneHHoro
MHTEerpana. HecobcTBEHHLIE UHTEerparnbl.
npaKTI/I‘-IECKVIe 3aHATUA: Bbluncnexue

onpeaeneHHoro nHrerpana. (PemeHMe 3a,qaq)

Tema 18. [lpunoxeHnss onpeneneHHoro
uHTerpana. lpunoxeHnss  onpeaeneHHoro
WHTEerpana kK 3agadam reoMeTpum: BblunCIeHne
nnowiagen nnockmx dcwuryp, obbemMoB Ten
nepemMeHHOro ceyeHus. Ob6bem Tena
BpaLleHus. MpakTnyeckne 3aHATHSA:
MpuMeHeHNe onpefeneHHoro MHTerpana Ans
pelleHns npakTuyeckux 3agad. (pelueHue
3agay)

Pasgen 9. dnddepeHumnansHble ypaBHEHNS U
psabl

Tema 19. YucnoBble MHOXeCTBa, OCHOBHblE
Buabl. MHOXECTBO KOMMMNEKCHbIX 4Yucen,
JeNcTBUS C KOMMIMEKCHbIMU YMCnamMu.
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Tema 20. [OuddepeHumnanbHbie ypaBHEHUS
nepBoro nopsiaka. Onpepenexne
andpdepeHUmnansHoro  ypaBHEHUSI  MEPBOro
nopsaka. OnpegeneHune pelieHus. HavanbHble
YCINoBUA. OcHoBHbIE BMAbI
andpepeHunanbHbIX YypaBHEHUN: YpaBHEHNSA C
pasgeneHHbIMK n pasgensoLwmmMmcs
nepemMeHHbIMW,  NIMHENHbIE,  OAHOPOAHbLIE.
MpakTnyeckne 3aHATUS: PeweHne
anddepeHumaneHbIX  ypaBHEHUA  NepBOro
nopsgka. (PeweHne 3agay)

Tema 21. [OdudpepeHumnanbHble ypaBHEHWUA
BTOporo nopsgka. OnpegerneHve pelleHus.
HavanbHble yCroBu4. Teopema
CYLlECTBOBaHUA W  €AMHCTBA  peLUeHus.
Cnyyan, ponyckalooLwimMe MOHMKEHNsT Mopsaaka.
MpakTnyeckne 3aHATUS: Pewienune
anddepeHUmanbHbIX  YpaBHEHUN  BTOPOro
nopsaka, Jonyckawline NoHWXeHue nopsaka.
(PelueHne 3agay)

Tema 22. JluHenHble anddepeHUmanbHble
ypaBHEHNS BTOPOro nopsgka. JIMHenHble
OOHOPOAHbIE " Heo4HOPOAHbIE
andpdepeHumancHble  ypaBHEHUS  BTOPOro
nopsgka. TeopemMbl O CBOWCTBAX peLUEHUN.
Teopembl 00 oOwem peleHun. YpaBHeHUs
BTOPOro nopsigka ¢ MOCTOSAHHBIMU
KoahduumeHTamun, MeTtogbl peLleHuns
NINHENHbLIX  YpaBHEHWA C  MNOCTOSIHHbIMMU
KoapdmumeHtamn. lpakTnyeckne 3aHATUS:
PelweHve nuHenHbIXx A depeHumanbHbIX
ypaBHEHWUA BTOPOro nopsifka C MOCTOSIHHbIMM
KoapdmumeHTammn (PeweHne 3agad)

Tema 23. Yucnoeble psagbl. OnpegeneHve
uncnoBoro psiga. Heobxooumbii npu3sHak
cxogumocTu. lNpasuna gencTens ¢ psgamu.
Pagabl ¢ nonoOXWTEnbHbIMU  YNEHaMMW.
[Mpu3Hakn cxognmocTu. 3HakonepemeHHble
pagpl. Teopema JlenbHunua ans
3HakodepeayLwmxca psgos. lNpaktuyeckue
3aHATUSA: MccnegoBaHMe Ha CXOAMMOCTb
3HAKOMONOXUTENbHBIX  YMCIOBbIX  PSAOB.
MpumeHeHne Teopembl JlenbHuua ana
ncenegoBaHns 3HaKkovepenyLwmMxcsa psaoB
Ha cxoammocTb. (PelueHve 3agay)

Tema 24. DyHKUMOHanNbHbIE pagpl.
CteneHHble pagpl. Onpepenenne
crtenenHoro psiga. Obnactb CxoguMMOCTM
cTenenHoro psiga. Teopema Abens. Pagnyc
1 nHTepBan cxogmmocTtun. Pagbl Tennopa un
MaknopeHa. MpakTnyeckne 3aHATUS:
HaxoxgeHne paguyca W uHTepBana
CXOAMMOCTU CTeneHHoro psiga. PasnoxeHne
dyHkuMn B pag Tennopa u MaknopeHa.
(PelueHune 3aga4)

ra

Wtoro B cemecTpe (Ha kypce ans 3A0)

34

34

49

KoHcynbTaumnm n npoMexyTovHas
aTTectauuns (Ok3ameH)

2,5

24,5

Bcero koHTakTHasa pabota u CP no
AucumnnuHe

172,75

187,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHune y4ebHbIM NnaHoM He NpeaycMOTPEHO




5. ®OH[} OLLEHOYHbIX CPEACTB AN151 NPOBEAEHUA MPOMEXYTOYHOWN ATTECTALIUU

5.1 OnucaHue nokasaTenen, KpUTEPMEB U CUCTEMbI OLLEHUBaHUS pe3yfibTaToB 00y4YeHuns
5.1.1 Noka3aTtenun oueHNBaHuNA

Kon HanmeHoBaHMe oLeHo4YHOro
MokasaTenu oueHMBaHNS pe3ynbTaToB 0by4yeHus
KOMneTeHUMn cpeacTea
dopMynuMpyeT OCHOBHbIE MOHATUS aHANMUTUYECKON reomeTpumn u|Bonpocsl ans YCTHOro
nuHenHon  anrebpbl, aunddepeHUManbHOrO U UHTerpanbHoro [cobecenoBaHus
NCYNCIEHNS, TEOPUN BEPOATHOCTMU
OMK-1 MpuMeHseT MaTemaTnyeckme MeTodbl Npu PeLeHNn 3KOHOMUYECKNX |Bonpockl Ans TeCTMPOBaHNUSA

3aga4y, ucnonb3ysas npy 3TOM HeoOXOAMMYD MaTemaTuyeckyto
nuteparypy
MpoBogMT nocCTpoeHMe U aHanna maTemaTuyeckux Moaenen,

NpOoLIECCOB U siBNeHNN B cdhepe 3KOHOMUKN U MEHEMKMEHTA

MpakTKo-opMeHTNPOBaHHbIE
3aNaHn4g

5.1.2 Cuctema u Kputepum oLeHMBaHNA

LLikana oueHnBaHnA

KpuTepum oueHnBaHus chopMypoBaHHOCTU KOMNETEHUMIA

YcTHoe cobecenoBaHue

MNMucbmeHHas paboTa

5 (oTnun4HO)

MonHbIN, McYepnbiBalOWWUIA OTBET, SBHO
OEMOHCTPUPYIOLLUIA rnybokoe
NnoHMMaHWe npeaMeTa W LUMPOKYHO
apyauumio B oLeHMBaemon obnactu.
Kputundeckun, opurmHanbHbln nogxon K
martepuany.

4 (xopoLuo)

OTtBeT MOmHbIN, OCHOBAaHHbIN Ha
npopaboTke BCEX obs3aTenbHbIX
WUCTOYHMKOB MHopMauun. [lloaxon K
MaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

3 (yaoBneTBOpuTENBHO)

OtBeT BOCnpon3BoauT B

OCHOBHOM TONbKO NEeKLUMNOHHbIE
MaTepuansl, 6€3 camocTosaATeNbHON paboTbl
C peKkoMeH4OoBaHHON nuTepaTypow.
[eMoHCTpMpyeT MoHMMaHwe npegmeTra B
uenom, 6e3 yrnybneHns B geTanu.
MpuCyTCTBYIOT CyLLECTBEHHbIE OWNBKN nnn
npo6ernbl B 3HaHMAX NO HEKOTOPbLIM TEMaM.

2 (HeyOoBnETBOPUTENBHO)

HecnocobHocTb OTBETMTL Ha Bonpoc 6e3

nomMoLimn 9K3amMeHaTopa. HesHaHune
3HaAYMTENBHON 4YacTtum npuHUunuanbHoO
BaXXHbIX ONEeMeHTOB ONCUnnIinHbI.

MHoro4ncneHHble rpybble owmobKu.

,D,eMOHCTpVIpyET noHMMaHune npegmMmetTa B

3auTeHo
uenowm, 6e3 yrnybnenns B getanu.
HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
NMOMOLLM 3K3ameHaTopa. HesHaHue
He 3a4teHo 3HaUMTEeNbHOM  YacTM  MPUHLMNMANbHO
BaXKHbIX 3r1eMEeHTOoB ANCLMNINHBI.

MHorouncneHHble rpybbie owmbKu.




5.2 TunoBble KOHTPOSbHbIE 3aAaHUA UITU UHble MaTepuarnbl, Heo6XxoAnMbIe ANsl OLEHKU 3HAaHWUW, YMEeHUM,
HaBbIKOB U (UNK) onbiTa AeATENbLHOCTHU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | $dopmMynMpoBKM BOMPOCOB
Cemectp 1

lMprMMeHeHMa NOHATUS NPOM3BOLHOW AN UCCrnegoBaHUs CBOUCTB (DYHKLMM:
U BospacTaHue 1 ybbiBaHue YyHKLMK

1 O Toukm akcTpemyma
U BbINyKNoOCTb ee rpaduka
O Toukm nepermnbda rpadmka
0 acumnToThl (BEPTUKambHbIE N HAKNOHHbIE)

2 Mpasuna Jlonutans packpbiTUa HeonpeaeneHHoCcTen

3 Teopembl Ponnga u JlarpaHxa, nx reoMeTpuyYeCcKnin CMbicri

4 MpoussogHble 1 anddepeHymnansl BbICLUMX MOPSAKOB

5 Mpenen dyHkumK. Teopembl 0 Npegenax. PackpbiTve HeonpegeneHHocTeN. 3amedaTerbHble Npeaens.!.

6 lMponsBogHas, ee onpeaeneHne, reoMeTPUYECKU U MEXaHNYECKUIA CMbICHIbI, MPaBuria BblYMCNEHUS

" pr?ble BTOPOro nopska (annumnc, oKpyKHOCTb, rmnepbona, napabona), nX KAHOHNYECKNEe ypaBHEHNS,
CBOWCTBA, YEpPTEX.

8 Yron Mexay npsiMor U NIOCKOCTbLIO, YCIIOBUSA UX NapannenbHOCTU 1 NepneHanKynsapHOCTH

9 Mpsamas B npocTpaHcTBe. YpaBHEHNSA NPSIMOA B MPOCTPaHCTBE.

10 Yron mexay nrockocTAMU. YCnoBus napannenbHOCTU U NepneHanKYNAapHOCTU NNOCKOCTeN

11 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbl ypaBHEHUSA MIIOCKOCTH.

12 Mpamas Ha nnockocTu. Buabl ypaBsHeHU NPSAMOMN.

13 BekTopbl B reoMmeTpuyeckon n koopgnHatHon gopmax. Onpegenenne. Ceovictea. [lenctensa Hag BeKTopamu.
CkansipHoe, BEKTOPHOE U CMeLLaHHOE NPOoM3BEeAEeHNS BEKTOPOB. VIX reoMeTpruyecKkoe npunoXxeHus.

14 CwnctemMbl NMMHENHbIX ypaBHeHW. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennw.
dopmynbl Kpamepa.

15 Matpuupl 1 onpegenutenu. Onpegenenns. Ceoncrtea. [leicTBusa Hag matpuuamn. Packpeitue onpegenutenen
BTOPOrO U TPeTbero NopsiAkoB.

Cemectp 2

16 Pagbl Tennopa n MaknopeHa

17 Mpu3Hakn cxogMMOCTM 3HAKOMOMNOXMUTENbHBIX U 3HAKONEepeMeHHbIX PA0B, abCcontoTHas CXoaMMOCTb.

18 Yucnosble psaabl. Onpegenenne. CeorictBa. Heobxogumeli NpM3HaKk CXOOUMOCTU.

19 JInHenHble guddepeHumnaneHbie ypaBHEeHS BTOPOro nopsgka ¢ NOCTOSAHHBIMU KO3dhrLUMEHTaMm

20 ,D,Md)cpepeHumaanble: ypaBHEHUS NepBOro nopsiaka, X OCHOBHbIE BUAbI (C pa3aensaowmMmcs 1 pasgeneHHblMu
nepemMeHHbIMU, NMHeNnHble, ogHopodHbie). Oblee pewenne n 3agada Koww.

21 KomnnekcHble yncna. Onpegenenve. [lenctensa Hag koMmnnekcHbiMu yncnamm. ®opmyna Myaspa. opmebl
3anMcy KOMMNEKCHOro ymcna.

22 MpunoxeHua onpegeneHHOro nHTerpana. Beluvcnexnme nnowagen nnocknx duryp

23 HecobcTBeHHbIe uHTerpansl nepeoro n BToporo pogos. OnpeaeneHne. CXxoaMMoCTb.

24 OnpepgeneHHbl nHTerpan. MeTtogbl BblYMCNEHUS.

25 OnpepeneHHbIN MHTerpan (onpegenexHue, CBONCTBa, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.
26 HeonpeaeneHHbI nHTerpan (onpegeneHne, CBOMCTBA, MeToAbl BblYUCIEHNS)

27  |OkcTpeMyM yHKUMK ABYX NepeMeHHbIX (HeoGXxoaMmoe U 4oCTaTOYHOE YCMOBUS CYLLECTBOBAHUS 9KCTPEMYMa)

dyHKUMOoHanbHble pagbl. CTeneHHble pagel. ObnacTtb cxognmocTtun. Teopema Abensi. Pagmyc n nitepsan
CXOANMOCTM.

29 DyHKUMM OBYX NepeMeHHbIX (onpegeneHne, npeaen, HenpepbiBHOCTb)

28

5.2.2 TunoBble TECTOBbIE 3a4aHUA
TunoBkle TECTOBbIE 3aaHUsA HaxoasaTcs B [punoxennn k gaHHomy PI1[,
5.2.3 TunoBble NPaKTUKO-OpMEeHTUPOBaHHbIE 3aAaHuA (3aga4vu, Kemcbl)
TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHNs (3adayn, Kencbl) HaxogaTcs B MpunoxeHun k gaHHomy Prij

5.3 MeToauyeckne matepuansbl, onpegensiowme npouenypbl oLeHMBaHMUA 3HaHUW, YMEHUW, BNnageHun (HaBbIKOB
1 (MUNK) NpaKTUYECKOoro onbiTa AeATENbHOCTH)
5.3.1 YcnoBusa gonycka o6yu4arolerocs kK npomexxy ToO4HHOM aTrecTtauum U NopAAoOK JIMKBUAaLMN akageMuyeckom

3aA40J1XKeHHOCTU

MpoBeneHMe NPOMEXYTOYHOW aTTecTauun pernaMmeHTUPOBAaHO foKanbHbIM HOpMaTuBHbIM aktom CII6ryrTn
«lMonoxeHne o NpoBeAeHUN TEKYLLLEro KOHTPOMSI YCNEeBaeMOCTU U MPOMEXYTOUYHOM aTTecTaumm obydarLwmxcs»




5.3.2 dopma npoBegeHNSA NPOMEXKYTOYHOWN aTTecTauum No AUCLUUNIINHE

YcTHas + [ncbmeHHas KomMnbloTepHoe TecTMpoBaHue NHasa

5.3.3 Oco6eHHOCTU NpoBeAEeHUsl MPOMEXYTOYHOW aTTecTauum no AUCUUNInHe

* Ha noaroToBky otBoAnTCA 45 — 60 MUHYT
* Ha OTBET No OMneTy n gononHutenbsHble Bonpockl 30 — 35 MUHYT
* NCMOMb30BaHNe BCOMOraTenbHON nutepaTypbl (CNPaBOYHMKOB, KOHCMEKTOB U TM.) HE NPeayCMOTPEHO

6. YYHEBHO-METOOUWYECKOE U UH®OPMALUOHHOE OBECNEYEHUE OUCLUUNTIUHbI
6.1 YuebHasn nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO log nspgaxusa | Ccbinka
6.1.1 OcHoBHaA yye6Hasa nuTepaTtypa
FonosuH, M.  B.,|lMpaktukym no  BbiCLIEN Mockea: MocKoBCKM https://lwww.iprbooks
depocees, A. U. Matematuke B npumepax u ’ 2 hop.ru/50677.html
3agadvax. AHanuTnyeckas rymanmTapHoii 2016
YHUBEpPCUTET
reomeTpus
Bnacos B. B.,[3agaun n ynpaxHeHus no Mocksa, Capartos: http://www.iprbooksh
Mutpoxmn C. W.,|matemaTuyeckomy aHanusy n| WHTepHeT-YHUBEpcUTET op.ru/67393.html
MpowknHa A. B.,|anddepeHunanbHbiM MHdbopMaunoHHbIX 2017
PognoHos T. B.,|ypaBHeHuam TexHonorun (MHTYWUT),
TpywwHa O. B. BysoBckoe obpasoBaHune
YepHenko B. . Bbicwias  maTemaTtvka B Cankr-lMeTepbypr: 2016 http://www.iprbooksh
npumMepax n 3agadvax. Tom 1 MonntexHunka op.ru/59550.html
Kpemep, H. L., [Bbicluas maTtemaTtuka Ans http://www.iprbooksh
Mytko, B. A., TpULWWH, [3koHOMUCTOB Mocksa: IOHUTU-IAHA 2015 op.ru/52071.html
nU. M., ®dpuamaH, M.
H., Kpemep, H. LL.
6.1.2 lononHUTenbHasa y4ye6Hasa nuTepartypa
OcunoBa O.H.,|Marematnka. KoOHTpOmnbHbIe http://publish.sutd.ru/
Koponb J1.M. pabotbl 3 Cne.: CnerynTth 2018 tp_ext_inf_publish.ph
p?id=2018294
OcunoBsa O.H.,|Marematnka. KoOHTpOmnbHbIE http://publish.sutd.ru/
Koponb J1.1. paboTtbl 4 cre.: cneryntg 2018 tp_ext_inf_publish.ph
p?id=2018293
Ocunoea 3. H.,|MatemaTtuka. KoHTponbHble http://publish.sutd.ru/
Koponb J1. . paboTtbl 2 cre.: cneryntg 2018 tp_ext_inf_publish.ph
p?id=2018295
Psbywko, A. M.,|VMHamBugyansHble  3agaHus http://www.iprbooksh
bapxaTtos, B. B.,|no Bbicwen maremaTuke. op.ru/35481.html
[epxaBeL, B. B.,[HYacTb 2. KomnnekcHble
OpyTb, n. E.,|uncna. HeonpegeneHHble u
Pabywko, A. T. onpefeneHHble  UHTerpansl. MwuHck: Beiwanwas 2014
®yHkuMN HEeCKOMbKMNX LuKona
nepemMeHHbIX.
OBbIKHOBEHHbIE
anddepeHumnansHblie
ypaBHEHUs!
Ocunosa 3.H., Koponb [MatemaTtnka. KoHTponbHas http://publish.sutd.ru/
N, pab6ota 1 Chno.: Cnerynta 2018 tp_ext_inf_publish.ph
p?id=2018296
Oenncoea A, A, |Matematuka. KoHTposnbHble http://publish.sutd.ru/
Koponb J1. N. 3agaHusa Ne 1, 2 cne.: crnerynta 2015 tp_ext_inf_publish.ph
p?id=2301

6.2 NMepeyeHb NnpodreccuoHanbHbIX 6a3 faHHbIX U MH(OPMaALLMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbiCclen maTemaTtuke [OnekTpoHHbIV pecypc]. URL: http://e-math.ru
2. HbopmaunoHHas cuctema «EguHoe okHO gocTyna K obpasoBaTenbHbIM pecypcamy [OneKTpOoHHbIN pecypcl.
URL: http://window.edu.ru

6.3 NMepeyeHb NMLIEH3MOHHOIO U CBO60OAHO pacnpoCcTpaHAeMoro NporpamMmmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnncaHue maTtepuanbHO-TexHU4Yeckon 6a3bl, Heo6xoauMoOWN Ans ocywecTBNeHUs obpasoBaTeflbHOro
npouecca no gucumnnuHe

Ayauntopus OcHaleHune

MynbTumeguiiHoe obopynoBaHue, cnelmanvanpoBaHHas mebenb, focka
JlekunoHHas y A pyA 4 P a
aygutopus

CneumnanuanpoBaHHas mebernb, gocka
YyebHasa aygntopus




Mpunoxenne 1

MpunoxeHue

paboyeit nporpammbl AUCUMMNHBI MaTematuka

HaumMeHosaHue OUCUUMIUHbI

no HanpasneHuto noarotoBkn _ 38.03.02 MeHeXMeEHT
HammeHoBaHue Ol (npoduns): Bce npodunu

5.2.2 TunoBble TecTOoBbLIE 3aAaHus

Ne n/n DopMynUpPOBKM TECTOBBIX 3a4aHNI
1 Tema 1. MaTpuubl n onpegenutenu. [leicTBuA Hag MaTpvuamu.
6 -3 0
Mpu Kakom 3Ha4YeHnnA onpegenutens (2 A—2 0] =0
0 0 1
1) 2; 2) 1; 3) 0,5; 4H0
2 Tema 1. MaTtpuubl n onpegenutenu. [lenctBua ¢ matpuuamm.

Ecrm A = (_01 _25) mB= (; _21) To matpuua C=A-2B nmeer Bua;

(2 ) 2 (5 Zo) D L) 92 5)

3 Tema 2. Cuctembl NUHENHbIX anredbpanyeckmx ypaBHEHUN.

Ecrv  (xy;y,) - pelleHne cucTeMbl NIMHERHbIX YpaBHEHWI (1 §| _53) TO X, — Y, PaBHO

3

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

4 Tema 3. BekTopbl. JIuHenHble onepauun Hap BeKTOpaMu.

[nuHa BekTopa a = 61— 2] paBHa:

1) 2V10; 2)2V5; 3)8; )22
5 Tema 4. BekTtopbl. IponsseneHus BekTtopoB. [[puMeHeHne nponsBeneHNs BEKTOPOB ANSA peLeHus

npuKnagHbIX 3agay
[HaHbl Bektopbl a = (—1,2 —4) 1 bh=(2 —3,0), Torga ux ckansipHoe NnponseegeHne paBHo:

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

6 Tema 4. BekTopbl. MpousseaeHus BektopoB. MpuMeHeHMe NpousBeaeHUst BEKTOPOB ANs pelueHus
nNpuKnagHbIX 3agay

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

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

7 Tema 5. AHanuTu4eckas reomeTpusi Ha nnockoctu. Metoa KoopanMHaTt
Hanbl aBe To4vkmn nnockoctn A (8; -6) n B (-2;4), Torga cepegnHa otpeska AB umeet KoopauHaThbl:

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

8 Tema 6. AHanuTU4eckas reomMeTpusa Ha NMOCKOCTWU. ﬂpﬂmaﬂ Ha NNIOCKOCTH

[aHo ypaBHeHne nNpsiMoi Ha nfnockocTu: 3x — 2y — 1 = 0, Torga yrnoBon KoaddULUMEHT 3TOW NPSIMOA PaBeH:




1) 2/3; 2) 312; 3) -3/2; 4)-2/3

9 Tema 6. AHanuTu4eckan reomeTpusa Ha nnockocTtu. Npsamasa Ha nnockocTn
YpaBHeHNeM NpsAMon, NepneHanKynsapHon NpsamMon y = %x — 5, aBngaetca
1)y =%x+5;2)y =-2x+53)y= —%x—3;4)y=2x—3
10 Tema 7. AHanuTn4eckasa reomeTpmsa Ha nnockoctu. Npsamas Ha NnnockocTn
KpuBbie BTOporo nopsigka.
2 _e\2
[daHo ypaBHeHne runepbonsl G2y % =1.
Torga paccroaHme mexay ee oKycamu paBHO:
1)6; 2)9; 3)3; 425
11 Tema 8. AHanuTU4ecKas reomeTpusa B npocTtpaHcTBe. [lnockocTb B NpocTpaHcTBe
HopmanbHbIM BEKTOp NNockocTn x — 2y + 5z — 15 = 0 umeeT KoopanHaThbl:
1) (1;2;15); 2)(1;-2;5); 3 (-1,23); 4) (1,2;-15)
12 Tema 9. AHanuTn4eckasa reomeTpua B npoctpaHcTBe. [lpsAmas B npocTpaHCcTBe
" . X y+5 z-5
HanpasnstoLwwmn BekTop NpsMon 1=, =, VIMeeT KoopAnHaTbl:
1) (1;5;-5); 2) (0;5;-5); 3) (1;-3;2);  4)(2;3;5)
13 Tema 10. AudcbdepeHunansHoe ncuncneHme gyHkLMn ogHon nepemeHHon. BBegeHue B
MaTemMaTM4eCKuM aHanus
. n(1+x)
HanTtn obnacte onpegeneHns pyHkuumn y = -
1) (1;00); 2) (=o0;1) U (1; 00); 3) [F1L, 1D U(;0); 4(=1;1D U (1;0)
14 Tema 10. AuddepeHumanbHoe ncuncrnenme ¢pyHKLMM ogHON NnepemeHHon. BBeaeHue B
MaTemaTM4ecKuim aHanus
sin7x
—— paBeH:
x—0 Sin 10x
1)0,7; 2)-0,7; 3)0; 1)1
15 Tema 10. AudchdepeHumanbHoe ncuncnenume cgyHkLuMnm ogHom nepemeHHon. BeeneHue B
MaTemMaTM4eCcKuh aHanus
0O603Ha4nB 0 — 6eCKOHEYHO Manyto BENUYUHY, © - 6ECKOHEYHO BonbLUYo BENUYMHY, C — KOHEYHYIO HEHYNEBYIO
BEMWYNHY, onpeaennTb, YeMy PaBHO COOTHOLLEHNE: °°T+C
1) 0; 2) o; 3) C; 4) HeonpeneneHHoCTb
16 Tema 11. QuddepeHunanbHoe ncuncnenme gpyHkuMn ogHon nepemeHHon. NMponsBoaHasa yHKLMMN.
MpoussogHasa pyHKUMN y = e***3 umeet BUA;
1) xe*’+3 2) 2xe*’*3 3) —2xe* *34) (x2 4 3)e* *3
17 Tema 11. QuddepeHumanbHoe ncuncneHme gyHkuMmn ogHom nepemeHHon. [pounssogHasa PyHKUUN.

MpousBogHaa dyHKUMK y = In(1 — x2) B ToYKe x=2 paBHa:

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




18

Tema 11. OuchdepeHumanbHoe ncuncneHme pyHKUum ogHon nepemeHHon. NMponseogHbie n
anddepeHumanbl BbICWMX NOPSAAKOB.

n 1
Vyx OT PYHKUUN Yy = — PaBHa:

1)6/x*%; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne gudcepeHLManbLHOro NCHYNCNEHNs

dyHkumMA y = f(x) onpepeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpacmk yHkumm y = f'(x).

Torga To4ka MMHMMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®yHKUMN ABYX U HECKONbKUX NEPEMEHHbIX.

1

O6nacTb onpegenenns MyHKuMN Z = N

1) x*—y2292)x*+y2 <9 )x*+y*>29,4)x*—y*>9

21

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

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

22

Tema 14. dkcTpeMyMbl (hyHKLUM ABYX U HECKONbKUX NepeMeHHbIX.
HaiiTv KpuTMUYeckyto TOUKY dyHKUMKN z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIM MHTErpan un ero BblYncrieHue.
MHoXecTBO NepBoo6pasHbiX yHKUMK f(x) = g nmeeT BuA;
1) x+nlx+ 1| + C; 2) x—7In|x + 1| + C;

2
3) x+7In|x+ 1] +C; 4)x7+8x+C.

24

Tema 15. HeonpeaeneHHbIM MHTErpan un ero BblYucreHue.

MHOXecTBO NepBoobpasHbix pyHKUMK f(x) = Yx umeeT Bua:

3

34 3377 43777 —
1) Vx*+c, 2)4\/x_+C, 3)3\/x_+C, 4) e

+C.

25

Tema 15. HeonpeaeneHHbIM UHTErpan v ero BbIYUCIIEHME.

KakoB reomeTpunyeckuii CMbICi onpeaeneHHoro nHTerpana ot yHkumm y = f(x) B uHTepBane [a,b] B AekapToBom
cucTeMe koopamHaT?

1). OnuHa nunnn y = f(x) B nHTepBane [a,b];




2). NMnowaap urypsl, orpaHnyeHHon nuHuen y = f(x) B uHTepsane [a,b];
3). CpegHee 3HavyeHne dyHkumm y = f(x) B MHTepBane [a,b];

4). MponsseaeHne cpeaHero 3HaveHnst PyHKUMM B MHTepBane [a,b] Ha AnuHy HTepeana.

26 Tema 16. OCHOBHbIE Knaccbl UHTErpUpPYyemMbIX hyHKLUNA.
MHoXecTBO nepBoobpasHbix GyHKUMK f(x) = sin? 3 x
1) g—gsin3x+C; 2) E—%sin3x+ C; 3) §+§sin3x+ C; 4) sin®3x+C
27 Tema 16. OCHOBHbIe Knaccbl UHTErPUPYEMbIX PYHKLIMNA.
Kakon nHterpan He BblpaXaeTcsi B ANleMeHTapHbIX PYHKUMAX?
1). f\/%dx; 2) [xe™dx; 3)fe*dx; 4)fcos*2xdx
28 Tema 17. OnpepeneHHbIV MHTerpan. Heco6cTBeHHbIe MHTerpanbi.
Kakoi 13 npvBeaeHHbIX HUXe MHTerparnoB sBnsieTcst HeCODBCTBEHHbIM, ecnu yHKUumMS f(X) - HenpepbiBHA?
Y. [ fedx ) [[fdx 3).[fedx  4). [ fG)dx
29 Tema 17. OnpeneneHHbIn MHTerpan. Hecob6cTBeHHble MHTerpanbl.
UeMy paBeH UHTerpan ffomedx’?
1) 1/8; 2) MHTerpan pacxoguTcs; 3) 0; 4) 2
30 Tema 18. NMpunoxeHnsa onpeneneHHOro MHTerpana.
Yemy paBHa nnowage ourypbl Ha pucyHke?
¥
P
=8 I -:
A B;‘ x
1. [, fdx  2).f,(fG) —(Ddx  3). [} fdx — [ pGdx  4). [} f@)dx — [} p(x)dx
31 Tema 19. YUncnosble MHOXecTBa. MHOXeCTBO KOMMMEKCHbIX Yncen
Mogaynb KOMNMEKCHOro Yncna z = 2 — 3i paBeH:
1V5, 2)13; 3)5 4)V13.
32 Tema 19. Yncnosble MHOXecTBa. MHOXeCTBO KOMMMIEKCHbIX Yncen
Ecrm z, =1—1i;z, =4+1i,T0 z -z, paBHo:
1) 5+ 3i; 2) 5-3i; 3)3—1i; 4) 3i
33 Tema 20. AnddepeHumnanbHblie ypaBHEHUA NepBOro nopsiaka.

Kakoe 13 ypaBHeHI/IIZ He ABNnAeTCcA ,EI,I/IqJC*)epeHLLI/IaJ'IbeIM ypaBHEHMEM C pasgenAarnnwnMmnca I'IepeMeHHbIMI/I?




1) Jy7 + 1dx = xydy; T =f)- go;

3) ¥y +p(x) -y =gk); 4) ’;—y = ctgxdx
34 Tema 20. AuddepeHunanbHbie ypaBHEHUA NepBOro nopsiaka.

O6wwmin nHTerpan amddepeHUnanbHOro ypaBHeHUS % = xdx wMmeeT Bua;

1 1—xZ+C 2 —x2+C 3 —x2+C 4 1 2+ ¢

)= =T OGNS T A =T G =

35 Tema 21. AndcdbepeHumanbHble ypaBHEeHMUs BTOPOro nopsigka.

OnddepeHumnanbHbIM ypaBHEHMEM BTOPOro nopsiaka sBnsieTcs:

dy

1)ya —y%tgx = x; 2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e%; Dx2y?—2xy+1=0
36 Tema 22. JlnHenHble aud depeHumanbHble ypaBHEHUs BTOPOro nopsigka.

HaHo anddepeHunanbHoe ypaBHeHue y” —y' — 6y = 0, Torga xapakTepucTmyeckoe ypaBHeHue byaet umeTb

BUA!

D6k —k—-1=0; Dk +k+6=0; DNk*+k—-6=0; Dk —k-6=0
37 Tema 23. YncnoBble pAabl.

Kakol 13 gaHHbIX pSaoB SBNSETCH CXOAALUMMCS:

1)5:1 2)511 3)§: ! 4)513”

= - =
n:ln n:ln n=1 \/ﬁ n=1

38 Tema 23. Yucnosble psaabl.

[lns kakoro 13 criegyloLWMX psifoB BEPHO YTBEPXKAEHWNE: ECMU iirgun = 0 psig AOCTOBEPHO CXOAUTCS:

. i( ok, 31_3 i L, 2 3n
) D IR I =) R
n=1 n=1 n=1 n=1




MpunoxeHne 2

MpunoxeHue
paboyen nporpaMmmbl AUCUMMINHDI Maremaruka
HaumMmeHosaHue BUCL{UI'U'IUHbI
no HanpasneHUo NoAroTOBKM 38.03.02 MeHempKMeEHT
HammeHoBaHue Ol (npodumns): BCe npodmnu

5.2.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHNA (3agayn, Kenchbl)

Ne n/n YCcnoBus TMNOBbIX NPAKTUKO-OPMEHTUPOBAaHHbIX 3a4aHui (3agad, Kemcos)

1 Tema 1. Matpuubl M onpegenuTenu.

[aHbl aBe matpuubl A = (; i) M B= (_11 i)

Tpebyetcs Hantn C = A - B — 2A.

2 Tema 2. Cuctembl NMHENHbIX anredbpanyeckux ypaBHeHUN.

Cucrema TPEX MUHeHbIX YypaBHEeHWUIA C TPEMSA HEU3BECTHBIMU X1, X2, X3 3a[laHa paclUMpPeHHON MaTpuLel
1 2 114
<3 -5 3 1>.

8

2 7 -1
TpebyeTtcs: 1)  3anucaTb CMCTEMY B KAHOHMYECKON hopme (B BUAE CUCTEMbI YpaBHEHMWI),

2) HanTW peLleHne 3TON CUCTEMbl METOLO0M MOJSTHOrO UCKIIOYEHUS,

3) pewnTb 3TY Xe cuctemy no popmynam Kpamepa.

3 Tema 4. BekTopbl.

HaHbl BepwiHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEPLLMHbI €€ OCHOBaHUS.

CpenctBamu BekTopHON anrebpbl HanTu:

1) BEKTOpbI C HAYaroMm B TOYKE B 1 KOHLIOM B OCTanbHbIX BEpLUMHAX NUpaMubl;
2)  ANVHY U HanpaBRsoOLIME KOCUHYChI BekTopa BC;

4 Tema 4. Bektopbl. [[ponsBeneHns BeKTopoB

Hanbl BepwiHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEpLUMHbI €€ OCHOBaHUS.

CpenctBamu BEKTOPHOW anrebpbl HANTK:

—_

ckansipHoe Npou3BeaeHne BeKTopos BC W BQ;

)
2)  yron ¢ mexay pébpamm BC n BQ;
3)  BekTOpHOE Npou3BeaeHne BeKTopoB BC W BA;
4)  nnowaAb OCHOBaHWA NUPaMUbI;
5)  obbém nupamngsbi.
5 Tema 5. MeToa KoopAMHAT Ha NITOCKOCTU

TpeyronbHuk ABC 3apaH ceovmu BepwmHamu: A(5,7);B(8,4)C(3, —3).

HanTtn annny BbicoTbl h, NnpoBeAEHHOW 13 BepLUHbI C.




Tema 6. Npsamasa Ha nnockocTK.

TpeyronbHuk ABC 3agaH ceonmu BepwnHamu: A(5,7);B(8,4)C(3,—3).
Haritu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha ocsix),

2) ypaBHeHue CTOopoHbl BA (B obwiem Buae),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne megnaHbl BM (c yrnoBbiM KO3huumeHTom),

5) ypaBHeHue BbicOoTbl AK (C yrnoBbIM KO3(dULNEHTOM),

6) ypaBHeHue npsamon L, npoxoasien Yyepes Touky C || BA,

Tema 7. KpuBble BTOporo nopsigka.

YkaszaTb TUM KPUBOW BTOPOro nopsgka, HanTn ee napameTpsbl, caenatb YepTex:

(x+5)2  y?
s Y .
16 9

Tema 8. NnockocTb B npocTpaHcTBe
OaHbl yeTblpe Touku: A(2,4,6); B(4,7,12); €(6,8,13); D(4,4,8).

HanTn:

—_

) ypaBHeHue nnockoctn (ABC);

2) yron B mexay npamon (AD) v nnockocTbio (ABC);

3) ypaBHeHue npsimon (L), npoxoaswen yepes (1)D L nn. (ABD);
4) yron y wMexgy nnockoctbio (ABC) 1 nnockocTbio (ABD);

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

Tema 9. lNpsAmas B npocTpaHcTBe

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

Hantu:

1) ypaBHeHue npsamoni (AB) B kKaHOHUYECKON hOpME;

2) ypasHeHue npsamoin (R), npoxogsLen Yyepes ToukyD napannernsHo (AB);

3) Tynoi yron a mexay npsmbiMu (AB)u (AD), T.e. a« = (AB  AD)

10

Tema 10. BBegeHue B MaTeMaTU4E€CKUN aHanNus.

log,(x—1)
x-3 !

Hantn obnacte onpegenexHnsa yHkUun y =

11

Tema 10. BBegeHne B matemaTnyeckun aHanus. Npeaenbl u HeNnpepbIBHOCTD.

BbluncnuTe npeaensl, He Nonb3ysick Npasusiom Jlonutans:

349x 2 2
. X°+3 . 3x°-1 . X“—xX—6 . €COS3x—COoS4x
1) lim ; 2) lim——;3) lim = ; 4) lim——
x-1 Vx+8 x—00 5x°+2x x—>—2 X“+7x+10 x-0 X sin 3x

12

Tema 10. BBeaeHne B matemaTnyeckun aHanus. Npeaenbl u HenpepbIBHOCTD.

HanTtn To4km paspbiBa pyHKUMN. [1OCTPOUTL YepTex.




X, x <=2
y=44—x2% -2<x<0.
4 — x, x>0

13

Tema 11. AuddepeHumanbHoe ncuncrneHme hbyHKUMM OQHON NepeMeHHOM.

Monb3ysice hopmynamu g depeHLUMpoBaHng, HanTn NPON3BOAHbIE CNEeAYLUNX PYHKUMINA:

cos X

Dy =T—ma D= 4cosdx;3).y = eV9%;4)y = x%/1 — x2.

14

Tema 12. NMpumeHeHue ancdepeHLNanbLHOro UCHUCIEHUS.

Haintu npegensl, ucnons3ysa npasuno Jlonutans:

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

x—00 X+3x2+2x%’ x—0 1-cos3x’

Lnsinx 4. lim(x+1) e™".

- )
x—+0 Insin 5x xX—00

3.

15

Tema 12. MpnmeHeHue ancdepeHLNanbLHOro UCHNCNEHUS.

HaiiTv uHTepBansl MOHOTOHHOCTM U 3KCTPeMyMbl pyHKuMKM y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHune audpdepeHLNanNbLHOro NCYNCNEHUA.
Haiit HamBonblee 1 HanMmeHbLiee 3HadeHne pyHkuun y = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. DyHKUMM ABYX U HECKONbKUX NepeMeHHbIX. HacTHbIe Nnpou3BoaHbIe.
0z

X
z=In= [okasaTb, 4TO
y ox

0z
-x+£-y—0.

18

Tema 13. ¢yHKL|MM ABYX U HECKONMbKUX NepeMeHHbIX. lMpounsBoaHasa No HanpaBnNeHUIO U FTPaaUEeHT.

. ou 1 g g 2
Haiitn gradu v = BTodke My(L;-;—1), ecnmu | = OM, u =27+xz.

19

Tema 14. QkcTpeMyM (hyHKLMUN HECKONBbKUX NEepPEMEHHbIX.

Haintn akctpemymbl dpyHKUMKM  z = 2x — 2y — x2 — 2,

20

Tema 14. AkcTpeMyM (hyHKLMUN HECKOJNbKUX NEepPEMEHHbIX.

HaliTn HanGonbLuee N HauMeHbLLee 3HaYeHnst PyHKUMM  z = x2 + 2y* + 1 B 3aMKHyTOI obnacty,
orpaHnyeHHon ocamu 0x, Oy n npsimMon x+y=3.

21

Tema 15. HeonpeaeneHHbI UHTErpan u ero BbluMcrieHue.

Bolumcnute unterpan: [(x* + e*)dx

22

Tema 16. OCHOBHbIe Knaccbl UHTErPUPYeEMbIX PYHKLMN

arctg(x) 2x+3

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

e
Bbumcrmte: 1. |

1+x2 x2+3x-10

23

Tema 17. OnpepgeneHHbin MHTerpan. Heco6cTBeHHble MHTErpanbl.

2
BbluncnnTs [, Inx dx

24

Tema 18. MNpunoxeHna onpeneneHHOro MHTerpana.
Bbluncnutb nnowaabs ourypbl, OrpaHUYeHHON NUHNAMU
y=x-1*uny=5-x%

25

Tema 20. AuddepeHumanbHble ypaBHEeHUs1 NepBOro nopsigka.




Haintn obumii niterpan ypasHenns ydx + (1 + x*)dy = 0.

26 Tema 20. AuchdepeHumanbHble ypaBHEeHUs1 NepBOro nopsigaka.
Hawtun peweHue ypaBHeHns: y' — f—cy = X yAOBNeTBOpsioLee HavyanbHbIM YCNOBUSM Vlg=r =2

27 Tema 21. AndpchbepeHumanbHble ypaBHEHUs1 BTOPOro nopsiaka.

Haiitu yactHoe pewenune ypasHeHnst (1 + x2)y” — 2xy’ = 0, yAOBNETBOPAIOLLEE HaYabHLIM YCIOBUSAM

Y|x=1 = 0;y,|x:1 =1
28 Tema 22. JluHenHble anddepeHumanbHble ypaBHeHUs BTOPOro nopsigka.

HaiTn yacTHoe pelleHne ypaBHeHUs!, yaoBneTBOPsoLLEEe yKa3aHHbIM HaYarnbHbIM ycnosusm: — y”" — 5y’ +

4y =0, Ylyeo=5 yl=n=8
29 Tema 22. JluHenHble anddepeHumanbHble ypaBHEeHUs BTOPOro nopsigka.

HaiiTn obuiee pelieHve ypaBHenns  y” — 3y’ + 2y = (34 — 12x)e™™.
30 Tema 23. YUncnoBble psgbl.

w nl_ 1 20 3l n!

MccneposaTb cxoOuMMOCTb psaa ne1is =g tEtat Tt
31 Tema 23. YUncnoBble psagbl.

Wccneposatk cxogMmocTs psga Y, (—1)™1 % = 1%3 - mT4 +.. +(=1D"1 % +...
32 Tema 24. dyHKUMOHaNbHbIE PAAbI

HawTn nHtepsan 1 pagnyc cxoaMMocTu psaga

il e "+
— X =X =X — X T X
1n(n +2) 3 8 15 nn+ 2)
=

33 Tema 24. dyHKUMOHaNbHbIE PAQbLI

1-e~%?

Pasnoxutb B psg QyHKUMO y = =
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