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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb KoMneTeHUMn obyyatoierocs B 06nactv NCNonb30BaHUSA OCHOBHbIX
MaTEMaTUYECKNX 3aKOHOMEPHOCTEN U MPUMEHEHUS MaTeEMaTMYECKUX MOAENen B NpodecCroHanbHOW OeATENbHOCTMU.
Takke cnocobcTBoBaTb HOPMMPOBAHMID KOMMETEHUUA, ONS YCNELWHOro OBMageHus KOTOpbIMU HeobXxoouMo yMeHue
JIOrMYECKN MbICITUTbL U TPaMOTHO M3rnaraTb CBOW MbICIIN.

1.2 3agaum gcuMNInHLI:

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

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

* [pnBUTbL CTygEeHTaM OCHOBHbIE HaBbIKM MCMOML30BaHUA Y4eBHOM 1 cnpaBOYHON NUTEpaTypbl N0 MaTemMaTuke,
a Takke Nno gUCUMNIIMHAM, B KOTOPbIX MPUMEHSIOTCA MaTeMaTUyYeckue MeToabl;

* [1oAroToBUTL CTYAEHTOB K NPAKTUYECKOMY MPUMEHEHUIO NOSTYYEHHbIX 3HAHUN

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI OIA (bOpMVIpOBaHVIﬂ KOMMeTEeHUUNA, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn ancunninH:

OucumnnuHa 6a3V|pyeTc;| Ha KOMNeTeHUusXx, Cd)OpMVIpOBaHHbIX Ha npegbigyuiem ypoBHe 06paaoBaHm|

2 KOMMNETEHUMN OBYYAIOLWEIOoCsA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-1: Cnoco6eH pewaTtb npoceccMoHanbHble 3aga4ym Ha OCHOBE 3HaHUW (Ha NPOMEXYTOYHOM YPOBHe)
3KOHOMWYECKOM, OpraHM3auMOHHOM 1 yNpaBfieH4YeCcKon Teopuu;

3HaTb: OCHOBbl BbICLUEW MaTeMaTUKW, OCHOBHbIE MOHATMS W WUHCTPYMEHTbl aHaNMTUYECKOW reoMeTpum U NMHENHOW
anrebpbl; OCHOBbI A dEPEHLMANBHOIO N MHTETParibHOIO UCYUCTIEHUS; ANIEMEHTLI TEOPUM BEPOSATHOCTEMN.

YMeTb: NpUMEHSTbL MaTemMaTnyeckne MeToabl Ansi peLleHnst 9KOHOMUYECKUX U OpPraHM3aLVoHHO-YNpaBieHYeckMx 3agay;
paboTaTtb C MareMaTnM4eckomn MTepaTypomr, Heo6XoaUMON ANs peLleHns KOHKPETHbIX 3a4a4y YyNpaBlieHns 1 SKOHOMMUKM.
Bnagetb: metogamu Bbibopa, MOCTPOEHUS M aHanmM3a mMaTemaTUyYeckux Mogenen MnpoueccoB U siBNeHun B cdepe
3KOHOMUKWN N MEHE)KMEHTA, COAEPKATENBHOW MHTEPNPETALMM NOJTYYEHHbIX PE3Y/IbTATOB.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

KoHTakTHas
paboTta

MHHoBaL. dopma
CP
dopMbl TekyLlero
3aHATUA | KOHTpOrs

HanmeHoBaHue 1 coaepxaHue pasgenos,

TEM 1 y4eOHbIX 3aHATUI Nek. Mp. (vachbt)

(vachbl) | (vacel)

CemecTp
(kypc ansa 3A0)

Pasgen 1. OcHoBbI NHEHON anrebpbl
Tema 1. MaTpuubl © onpegenuTenu.
MaTpuubl. CsonctBa maTtpuu. [encteus
Hag matpuuamun. Onpegenutenn. Ceonctea
onpegenuTenen. Cnocobsbl noacyeTa
onpegenuTenen.

Mpaktnyeckne  3aHaATUA:[encTBus  Hapg
maTpuuamun.Cnocobbl nogcyeta
onpegenutenen. (PeweHne 3agay)

Tema 2. Cuctemsbl NUHENHBbIX
anrebpandeckux ypaBHEHUN. Cucremsl
Tpex MWHEWHbIX YpaBHEHUN C Tpewms
HenssecTHbIMK, opmyrbl Kpamepa, meto
NMOSTHOMO UCKITIOYEHUS. 1 1 12 nn
MpakTnyeckme 3aHATUA:PelweHne cuctem 1
NVHENHbIX  anrebpanyeckux  ypaBHEHWN
METOAOM  TMOSIHOTO  UCKMYEHUsi, Mo
dopmynam Kpamepa. (PelweHuve 3agay)
Pasgen 2. BekTopsbl

Tewma 3. Bektopsbl.

Onpepenenue BEKTOpa. PaBeHcTBO
BekTOpoB. KonnuHeapHbie 1 KoMnnaHapHble
BeKTOpbl.  JIMHEeWHble  onepaumn  Hag
BekTopamu. [lpoekuun BekTOopa Ha ocu
KoopamHaT. 3anucb BekTopa B dopme
npoekunin. basuc.

MpakTnyeckme 3aHATUSAJInHeHbIe

onepauun Hap Bektopamu. (PelwweHne
3a0ay)

03,3

03,3




Tema 4. lMpousBeaeHnss  BEKTOPOB.
MponsBeaeHnss BEKTOPOB, 3adaHHbIX B
dopme npoekumin. CkanspHoe, CMeLLlaHHoe
N BEKTOPHOE MpOM3BEAEHNs BEKTOPOB.
OnpepgeneHune, ceowcTBa.

Mpaktnueckne  3aHATUs:  [pumeHeHue
CKansipHOro, CMELUaHHOTO W BEKTOPHOrO
npou3BedeHni BEKTOPOB AN  peLleHus
NpukNagHbix 3agad. (Pewenne 3agay)

12

ra

Pasgen 3. AHanutudeckad reomeTpus Ha
NMMAOCKOCTH

Tema 5. MeToq KoopaMHAT Ha NIOCKOCTU.
Cuctembl  koopauHaT  Ha  MIOCKOCTH,
OCHOBHbIE 3agadn. MpeobpasoBaHus
CUCTEM KOOpAMHAT.

MpakTnyeckne 3aHATUA: [llepexodbl B
cuctemax KoopavHat.(PelwweHuwe 3agay)

25

Tema 6. lNMpsimasa Ha NIOCKOCTW.

OCHOBHbIE ypaBHEHWS MPAMOW. YTron mexay
npsAMbIMW.  YCNOBUSA NapannenbHOCTU W’
nepneHaVKyNApHOCTU MPSAMBbIX.
Mpaktnyeckne  3aHATMA:  [MpumeHeHue
OCHOBHbIX  YypaBHEHWA  npsaAMon  Ans
pelweHns 3agad. (PelleHne 3agad)

25

3,03

Tema 7. KpuBble BTOpOro nopsigka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHMYECKMEe  ypaBHEHUS,  rpadumkm.
Ceonctea. ObLee ypaBHEHNE KPMBOM BTOPOro
nopsiaka.

MpakTnyeckne 3aHATUSA: MocTpoeHue
pasnNMuHbIX  KPUBbLIX  BTOPOro  MoOpsAka,
HaxoxgeHue nx napameTpos. (PeweHne
3aga4)

25

nn

Paspen 4. AxHanutudeckas reomeTpusi B
NpoCTpaHCTBE

Tema 8. NnockocTb B NPOCTPaHCTBE.
KoopauHatel B npoctpaHcTBe. [lnockocTb B
npocTpaHcTBe. YpaBHeHus NNOCKOCTH,
npoxoasiien yepes OaHHY0 TOYKY
nepneHamuKynsapHo OaHHoMY BEKTODY,
ypaBHEHUe MIoCKOCTU, NPOXOAsLLEn Yepes Tpu
AaHHble TOYkW, obLlee ypaBHEHNE.
MpakTnyeckne 3aHATUS: MpumeHeHne
YypaBHEHUN NIOCKOCTM ANS pelleHns 3agad.
(PeweHuve 3agay)

12

Tewma 9. NpsaAmas B npocTpaHCTBe.

Mpsimas B  NPOCTpPaAHCTBE  KaK  JIMHUSA
nepeceyeHus nnockocten. KaHoHu4eckue wu
napameTpuyeckmne ypaBHEHUs NPsSIMOW.
YpaBHeHua npsaMoKn, npoxoAsiien vepes OBe
3afjaHHble Touku. [lpsAMasi M MNOCKOCTb B
NpOCTPaHCTBeE.

MpakTnyeckune 3aHATUSA: MpumeHeHne
YPaBHEHUA MNpPsIMOMA B MNPOCTPAHCTBE ANA
pelleHusa 3aaay. (PelleHuve 3agay)

12

ra

3,K




Pasgen 5. OuddepeHumanbHoe wucducneHune
(PYHKLMN OQHOM NEepeMEHHON

Tema 10. BBegeHne B MaTemMaTU4YECKUMN
aHanma.

MoHaTve nocnepoBaTenbHOCTU. OCHOBHbIE
noHATMS o dyHKumM. BBegeHve B aHanus
QYyHKUMN OOHOW nepemMeHHon. BbeckoHeyHo
mManole n ©OeckoHeyHO 6onbluMe BENUYMHBI.
Mpepen dyHkumn. [lpaBuna BblMMCAEHMS
npeaenos. 3ameuvaTenbHble npegensol.
HenpepbIBHOCTb PyHKLMN. CeolictBa
HenpepbIBHbIX YHKLUNA.

MpakTuyeckme 3aHATUS: BbluncneHve
npegenos dyHkuun.NUccnegosanve  yHKumMn
Ha HenpepbIBHOCTb, MOWCK TOYeK pas3pbiBa.
(PelwweHne 3agay)

Tema 11. OuddbepeHumanbHoe ucHMCEHME
YHKLMN OOHON NEPEMEHHOMN.

Onpepenenue Npou3BOOHOM n ee
reomMeTpuyeckni CMbIC/1. MpaBuna
anddepeHUnpoBaHmus. Tabnuua
NPOU3BOOHbIX. lMpoussogHas CMOXHON
dyHKUMK. [1pon3BoaHbIE BbICLUMX MNOPSAKOB.
OnpegeneHxne, npasuno BbIYMCMEHUS.
Onpepenenne  gudpdepeHumana wu  ero
reoMeTpuyecknii  CMbICI.  VIHBapMaHTHOCTb
dopm nepBoro andbdepeHumana.
OuddepeHumansl BbICLLNX nopsiaKoB.
MpunoxeHue K NPUONKEHHBIM BbIYUCIIEHUSM.
MpakTnyeckune 3aHATUSA: Bbluncnexve
NPON3BOAHbIX G YHKUNA. MNpumeHeHne
anddepeHumnana QyHKUMU K NPUBAKEHHbIM
BblumcrneHunsam. (Pewwexve 3agav)

12

12

03,3,K

Tema 12. lNMpumeHeHne guddepeHumansHoro
ncUYNCNEeHns.

OcHoBHble Teopembl AnddepeHunansbHoro
ucuncnenunda. [lpasuno Jlonutana wu ero
npuMeHeHne K pacKpbITUIO
HeorpeaeneHHocTen. MiccnegosaHve OyHKLMK
no nepson M  BTOPOW  NPOW3BOAHOMN:
MOHOTOHHOCTb dyHKUUK, 3KCTPEMYMBI
dyHKUMM  (HeobxoauMmble U [OCTaTOYHbIE
ycrnosust). YCnoBus BbIMYKNOCTU, BOFHYTOCTW,
TOYKM Nepernba n acMMNTOThbl NIIOCKON KPUBOM.
MpakTuyeckne 3aHATUSA: [NpumeHeHne npasun
Jlonutana gna  BblYUCNEHUA  npenernos
YHKLUNA. MNonHoe nccrnegoBaHune 7]
noctpoeHve rpacukos dyHkuun. (PelwseHune
3agauv)

Paspgen 6. ®yHKUMN HECKONBKUX NEPEMEHHbIX

12

nn

Tema 13. OyHKUMM [OBYX U HECKONbKMX
nepeMeHHbIX.

OcCHOBHbIE onpegeneHus. MpupaLleHne
dyHKUUKW. YacTHble NPou3BOAHbLIE, YacTHbIE U
nonHeln  guddepeHuman  QyHKUMM  MHOTUX
NepeMeHHbIX.

MpakTnyeckme 3aHATMSA: BbluncrneHne 4acTHbIX
NPOn3BOAHbIX PYHKUMI. [IpuMeHeHne NONHOro
onddepeHumana yHKLNRA MHOIMX
NepeMeHHbIX Ans  pelleHus NpakTU4eckux
3agad. (PelueHve 3agay)

12

3,03




Tema 14. OKCTpeMyMmbl yHKUMM AOBYX U
HECKOSbKNX NEPEMEHHbIX.

OcHoBHble NMOHATUS. Heobxoanmblie 7
JOoCTaTouHble  yCroBus CyLLLeCTBOBaHMS
3KCTpeMyMa PYHKUUKN ABYX NEPEMEHHbIX.
MpakTnyeckme 3aHaTus:HaxoxaeHne
3KCTPEMYMOB (QYHKLMA MHOIMX MNEepPEMEHHbIX
(PewweHne 3agav)

Paspen 7. HeonpegeneHHbii nHTerpan

12

nn

Tema 15. HeonpepgeneHHbln nHTerpan u ero
BblYNCINEHNE.

MepBoobpasHas n HeonpeaeneHHbIN NHTerpan.
CeoiicTBa nepBoobpasHon. CeoiicTBa
HeornpeaeneHHoro NHTerpana, BbiTekawwme 13
onpegenenus. JInHerHble cBoKcTBa. Tabnuua
WHTErpanos.

MpakTnyeckne 3aHaTuA:lpuMeHeHe Tabnuubl
AN BbIYUCINEHNSA TMPOCTENLINX WHTErpanos.
(PelieHvie 3ana4)

Tema 16. OCHOBHblE KNacCbl WHTErpUpyeMbIX
YHKUMNA.

OcCHOBHblE MeTOAbl MHTErpMpOBaHUS: MeToA
3aMeHbl NepemMeHHOW, MeTOA MHTEerpMpoBaHns
Mo  YacTaAM, MeTod  pasfoXeHus  Ha
npoctenwue. CTaHaapTHbIe 3aMeHbl.
MpakTnyeckue 3anaTuA: MNpumeHeHne meToaa
3aMeHbl MNEepeMEHHOW, WHTErpMpoBaHus no
YacTsaM M MeToda pasfnoXeHus Ha npocTenwne
ansi BblYMCMEHUS HeonpeaeneHHbIX
nHterpanos (PelwweHne 3agavy)

12

Pasgen 8. OnpegeneHHbIn nHTerpan

12

nn

Tema 17. OnpegeneHHbIn MHTerpan.
HecobcTBeHHbIE MHTErparnbl.

OnpegeneHne onpeaeneHHoOro nHTerpana, ero
CBOMCTBA. JlnHenHble CBOMCTBA
onpefeneHHoro WHTerpana. MWHTerpan c
nepeMeHHbIM BepxHUM npegenom. dopmyna
HbtoToHa — JlenbHunua. Metoabl BblYUCTIEHUSA
onpegeneHHoro wuHterpana. HecobcTBeHHblE
WHTErpanbi.

MpakTnyeckue 3aHATUS: Bbluucnenuve
onpegereHHoro nHterpana.(PelwweHue 3agay)

Tema 18. TlpunoxeHusa onpeageneHHoro
WHTErpana.

MpunoxeHns onpegeneHHoro uHTerpana kK
3afjayamM reoMeTpuu: BbIYUCIIEHWE NNowanen
nnockux curyp, o6bLEMOB Ten nepemMeHHOro
ceveHnsi. ObbeM Tena BpalleHust.
MpakTnyeckme 3aHATUS: MpumeHeHne
onpeneneHHoro uHTerpana pAans  peleHus
npakTudeckmx 3agad. (PelwleHne 3agay)

12

Pasgen 9. QuddepeHumnanbHble ypaBHEHUS U
psabl

12

ra

Tema 19. Yucnosble MHOXecCcTBa, OCHOBHbIE
BuAbl. MHOXECTBO  KOMIMMEKCHbIX  4uMCer,
JENCTBUSI C KOMMITEKCHbIMU YUCTTaMu.

0,5

0,3,43,K




Tema 20. [OuddepeHumanbHble ypaBHEHUS
nepBoro nopsiaka.

Onpepgenexune andbdepeHumansHoro
ypaBHeHus nepsoro nopsaka. OnpegeneHve
pewweHusa. HavanbHble ycnosusi. OCHOBHbIE
BUAbI anddepeHLnanbHbIX YpaBHEHWIA:
ypaBHEHUS c pasgeneHHbIMM n
pa3gensowuMmnca nepemMeHHbIMU, JIMHENHbIE,
O[HOPOAHbIE.

MpakTnyeckme 3aHATUSA: PeuweHwne
onddepeHumanbHblX  YpaBHEHUA  NEPBOro
nopsaaka.(PeweHne 3anay)

Tema 21. OudpdepeHunanbHble ypaBHEHUS
BTOPOro nopsigka.

OnpepgeneHune andbdepeHumansHoro
ypaBHeHus BToporo nopsaka. OnpegeneHve
peweHns. HavanbHble ycrosus. Teopema
CYLLIECTBOBAHNS U €OMHCTBEHHOCTU peLUeHus.
Cnyyan, gonyckaroLme NoHmKEHUs nopsiaka.
MpakTnyeckme 3aHATMUSA: PeweHune
ondbdepeHumanbHbiX  YpaBHEHWA  BTOPOro
nopsigka, OOMYCKaLLMX NMOHWXeHne
nopsigka.(PewweHune 3agay)

Tema 22. JlnHenHble puddepeHumnanbHble
ypaBHEHUS1 BTOPOro nopsiaka.

JInHelHble OgHOpPOAHbIE W HEOAHOPOAHbIE
anddepeHumnanbHble  ypaBHEHUS  BTOPOro
nopsigka. TeopeMbl O CBOWCTBAxX peLUEHUN.
Teopembl 06 obwem pelleHun. YpaBHEHus
BTOPOro nopsiaka c NMOCTOSHHbIMM
koadhcmumeHTamm. Metoq pelleHns NMHENHbIX
O[HOPOAHbIX WU HEOOHOPOOHbIX YpPaBHEHWUI C
NOCTOSIHHBLIMW KO3 pULMEHTAMN.
MpakTuyeckme 3aHATUSA: PelueHne NMHENHbIX
andpdepeHumnansbHblX  ypaBHEHUA  BTOPOro
nopsigka C MOCTOSIHHBIMK  Ko3adhduumeHTamm.
(PewweHune 3apay)

12

12

12

Tema 23. Yucnosble psabl.

OnpepeneHue YMCNOBOTO psaa.
Heobxogumbi npu3Hak CXOAMMOCTMU.
MpaBuna penctBua ¢ psgamu. Pagbl ¢
NoNnoXuteneHbIMK  yneHamu.  [pu3sHakm
CXOOUMOCTM.  3HaKkonepeMeHHble  pafgbl.
Teopema JlenbHuua ans
3HaKkouyepeaylLwmnxcsa pagos.

MpakTnyeckmne 3aHaTusA: ViccnegoBaHue Ha
CXOAUMOCTb 3HAKOMOMNOXUTEbHbIX
ymcnoBbiXx pagoB.[IpUMEHEHNE TeopeMbl
JNeibHuua ans nccnegoBaHus
3HaKo4YepeayrLmnXcs paaoB Ha CXOOUMOCTb
. (PewieHuve 3anay)

15

Tema 24. OyHKUMOHarNbHbIE PAAbI.
CTteneHHble pagbl. Onpegenexne
cTeneHHoro psga. O6nactb C©xoouMOCTH
cTeneHHoro psiga. Teopema Abensi. Pagnyc
N NHTEepBan cXxoaAnMOoCTH.

Pagbl Tennopa n MaknopeHa.
MpakTnyeckne  3aHATUSA: HaxoxgeHusa
paguyca M uMHTepBana  CXOLMMOCTMU
cTeneHHoro psaa. PasnoxeHve yHKumMn B
psg Tenmnopa u MaknopeHa.(PeweHne
3aaav)

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

24

24

299

KoHcynbTaumm n npoMmexyToyHas
attectauus (Ok3ameH, 3aver)

2,75

10,25




Bcero koHTakTHas pa6ota u CP no

50,75 309,25
OVCUUNNuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
Moka3aTtenu oueHnBaHns pesynbTaToB 0by4yeHus
KOMMeTeHUUn cpeacTea
dopmMynMpyeT OCHOBHbIE MOHATUS aHaNUTUYECKOW reomeTpun u|Bonpocskl ans YCTHOro
nuHenHon anrebpbl, AnddepeHunanbHOro U MHTerpanbHoro|cobecenoBaHus
NCYNCNEHNSs], TEOPUM BEPOSITHOCTU
OMK-1 MNpumeHsieT maTematnyeckne MeTodbl NPU pelleHnn 3KOHOMUYECKUX|Bonpock! Ans TeCTMpoBaHUS

3agay, wucrnomnb3yss Npu  3TOM HEeobOXOoAMMYH MaTeMaTUYecKyto
nuTepaTypy

MpoBoant noCTpoeHMe W aHanM3 MaTemMaTudeckux MOAEenen,
NPOLIECCOB 1 ABNEHUN B cdhepe SKOHOMUKM U MEHEIXKMEHTA

MpakTKOo-OpUeHTMPOBaHHbIE
AN0AHING

5.1.2 Cuctema un KpMTEPUM OLLlEHMBaHUSA

LLikana oueHnBaHusA

KpuTtepum oueHmBaHma ccbopmMmnpoBaHHOCTN KOMNETEHLNN

YcTHoe cobecenoBaHne MncbmeHHas paboTta

5 (OTNU4HO) MOHWMaHWe npegMeTa U LUMPOKYIO

MonHbIR, ncyepnbiBalOLWMIA OTBET, SBHO
OEMOHCTPUPYIOLLMIA rnybokoe

apyauumio B OLeHuBaemoln obrnacTu.
Kputnyeckuii, opurnHanbHblA nogxon K

4 (xopoLuo)

OTBeT MOJIHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obs3aTenbHbIX
WUCTOYHMKOB WHcpopmaumn. [Mogxon kK
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (yBoBneTBOpUTENBHO)

OteeTt BOCMpon3BoANUT B OCHOBHOM TOJ1bKO

NEeKLNOHHbIEe martepuansl, 6e3
CaMOCTOSATENbHOM paboTbl c
peKoOMeH40BaHHOM nutepaTypon.

[leMOoHCTpMpyeT MNOHWMaHue npegmeTa B
uenom, 6e3 yrnybneHua B geTanwu.
MpUCYTCTBYIOT CYLLECTBEHHbBIE OLLUMOKM Unn
npobenbl B 3HaHWAX MO HEKOTOPLIM TeMaM.

2 (HeynooBNETBOPUTENBHO) | 3HAYUTENBHOW  YacTW  MPUHUMNUANLHO

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomMoLu 3Kk3aMeHaTopa. HesnaHue

BaXHbIX 3MEeMeHTOB AVNCUMNIUHBI.
MHorouncneHHsle rpybbie owmnoKu.

[leMoHCTpMpyeT noHMMaHve npeaMeTa B

3auTeHo
uenom, 6e3 yrnybneHus B getanu.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomoLuu 3K3aMeHaTopa. He3HaHue
He 3auteHo 3HAQUUTENBHOW  YacTUM  MPUHUMNUANbLHO
BaXHbIX 3MNeMEHTOB OVUCLMMINUHBI.

MHoro4ncneHHsle rpybbie owmnoKu.




5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIe ANs OLEeHKU 3HaHUW, YMEeHUH,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB
Kypc 1

Pagbl Tennopa n MaknopeHa
dyHKUMOHanbHble pagbl. CTeneHHble psabl.  Obnacte cxoammocTn. Teopema Abens. Paguyc n nHtepsan
CXOOUMOCTH.

Mpu3HakM CXOAMMOCTY 3HAKOMONOXUTENBHbBIX U 3HaKonepeMeHHbIX pSAoB, abCconioTHas CXOAMMOCTb.
Yucnosble psgbl. OnpeaeneHve. Ceonctea. Heobxooumbiin Npru3HaK CXOQNUMOCTH.
JInHenHble anddepeHumnanbHblie ypaBHEHNS BTOPOro nopsiika ¢ NOCTOSAHHbIMK Ko3dhduLmneHTamm

OnddepeHumansHble ypaBHEHWUSI TEPBOro NOpsiAKa, MX OCHOBHbIE BUAbI (C pa3aensioWwmMncs u pasaeneHHbIMm
nepemMeHHbIMU, NNHENHbIE, ogHopoaHble). ObLlee pelweHne 1 3agada Koww.

KomnnekcHble uncna. Onpegenerve. [leicTBus Haa kKomnnekcHelMu yncnamm. dopmyna Myaspa. Popmbl

o ||| N |-

7
3anucu KOMMIEKCHOro Yncna.
8 MpunoxeHus onpefeneHHoro uHTerpana. Beluncnexve nnowlagei nnockux uryp
9 HecoGcTBeHHble MHTerparnbl NepBoro U BToporo poaos. OnpegeneHne. CXoauMocTb.

10 OnpepgenexHbin nHTerpan. MeToabl BelYUCTIEHNUS.

11 OnpepgeneHHbI MHTErpan (onpegeneHune, CBOMCTBa, Teopema o cpegHem). dopmyna HetoToHa — JlenbHuua.

12 HeonpeaeneHHbIn nHTerpan (onpegenexHne, CBONCTBa, METOAbI BbIYUCIEHNS)

13 OKkcTpeMyM YHKUMM OABYX NepeMeHHbIX (He06XoaMMOoe 1 JOCTaTOYHOE YCIOBUS CYLLECTBOBAHUSI SKCTpEMyMa)

14 dyHKUMKM OBYX NepeMeHHbIX (onpeaenexve, npeaen, HenmpepbIBHOCTD)

[MpMMeHeHns NOHATMSA NPOM3BOAHOM ANS UCCNeaoBaHUsA CBOMCTB (PyHKLMK:
0 Bo3pacTaHue n ybbiBaHne yHKLUUN

[0 TOYKM 3KCTpEMyMa

0 BbINYKIOCTb ee rpadmka

[0 Toukn nepernba rpaduka

[J acMmnToThl (BEPTUKAIbHbIE N HAKIMOHHbIE)

15

16 Mpasuna Jlonutans packpbiTua HeonpegeneHHocTen

17 Teopembl Ponns u JlarpaHxa, ux reomeTpuyecknii CMbICh

18  |MpowuseopHble U anddepeHUmans BICLUMX NOPSAKOB

19 I'Ipomssop,Haﬂ, ee onpenenexHune, reomeTpmquKMM N MEeXaHU4YeCKMUIN CMbICbI, npasuna BbIYUCIIEHUA

20 Mpenen dyHkuun. Teopembl 0 Npeaenax. PackpbiTne HeonpeaeneHHocTen. 3ameyarternbHble Npeaernsl.

KpvBble BTOpOro nopsigka (3nnunc, OKpyXHOCTb, runepbona, napaborna), ux KaHoOHM4YeCkue ypaBHEHNS,

21 .
CBOMCTBA, YepTex.

22 |Yron mexay NpsiIMOV M NIIOCKOCTbLI0, YCIOBUS UX MapansiesisHoCTU U NepneHaNKYNSPHOCTM

23 Mpsimasa B npocTpaHcTBe. YpaBHEHWSI NPSMON B MPOCTPaHCTBeE.

24 |Yron mexagy nNnockocTaAMU. YCnoBus napannensHoCTU U nepneHauKynsapHOCTU NOCKOCTEN

25 MnockocTb B NpocTpaHcTBe. PasnunyHble BUAbLI ypaBHEHUS NNIOCKOCTH.

26 Mpsimasa Ha nnockocTu. Bugel ypaBHEHWUA NPAMON.

BekTopbl B reoMeTpuyeckoi 1 koopanHaTHon cbopmax. Onpeaenenne. Ceorictea. [JeNCcTBUSA Hag BEKTOPaMMU.

21 CkansipHoe, BEKTOPHOE 1 CMELLaHHOE NMpou3BeeHUsl BEKTOPOB. X reoMeTpnyeckoe NpuoxXeHns.

o8 Cuctembl NMMHENHBIX ypaBHEHUR. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.

29 MaTtpuupl n onpegenutenn. Onpegenenunsi. CeoncTsa. [lencTBms Hag maTtpuuamu. PackpbiTne onpegenurenen

BTOPOro U TpeTbero NnopAaaKoB.

5.2.2 TunoBble TeCcTOBble 3aAaHUA
Tunosble TecToBblE 3adaHns cogepxartca B [NpunoxeHun k gaHHon P/,
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Keuchbl)
TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3adaHunsA(3agaqum,kencol) cogepxkatca B [Npunoxexumn kK ganHon PO

5.3 MeToanuyeckne matepuansbl, onpepenstolime npoueaypbl oLeHMBaHUA 3HaHUW, YMEHUI, BnaaeHuin (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBusa ponycka oby4arowierocsi K npoMexyTo4HoWn aTrectaLMm U NopaAoK NMUKBUAALIMKN akageMU4yeckon
3a10/MKEHHOCTH

[MpoBegeHve NMPOMEXYTOYHOW aTTecTauun pernameHTUpoOBaHO rfokanbHblM HopMaTuBHbIM aktom CII6IMYIMTO
«lMonoxeHne o NpoBeAEHUM TEKYLLIEro KOHTPONSA YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumm obyyaowmxca»




5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum no gucumnnmHe

YcTHas +

lNncbmeHHas

KOMHbI‘OTepHoe TecTupoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTaumMn nNo AUCLUNNnHe

* Ha NoaroToBky oTBoAMTCA 45 — 60 MUHYT
* Ha OTBET Mo BuneTy 1 4oNONHUTENbHbIE Bonpockl 20 — 25 MUHYT
+ [onyckaeTtca ncnonb3oBaHWe Tabnuuy nNpou3BoAHbIX WM HeonpedeneHHbIX WHTerpanoB B mpouecce caayu

9K3aMeHa Unun 3aveTa

NHas

* MCMNOMb30BaHMe BCNOMOraTenbHON nnTepartypbl (CI'IpaBO‘-IHVIKOB, KOHCMEKTOB U T.I'I.) He npeayCcMoTpeHOo
B TeueHune cemMecTpa BbINOJNTHAKTCA KOHTPOJIbHbIE pa60TbI .

6. YYEBHO-METOOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue |

MN3paTenbcTBO

[op nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa

Bnacos B. B.,|3agaum u ynpaxHeHus no Mockea, CapaToB: http://www.iprbooksh
Mutpoxun  C. W, |maTemaTuyeckomMy aHanusy u| WMHTepHeT-YHuBepcuTeT op.ru/67393.html
MpowkuHa A. B.,|auddepeHunanbHbiv MHdopmaumnoHHbIX 2017
PogunoHos T. B.,|ypaBHeHuAM TexHonorun (MHTYUT),
TpywwuHa O. B. BysoBckoe obpasoBaHue
MonosuH, M. B.|lpaktukym no  BbICLIEN Mockaa: MoCKOBCKMiA http://www.iprbooksh
depnocees, A. . MaTtemMaTuke B npumepax u ’ z op.ru/50677.html
3agavax. AHanutnyeckas rymannTapHoi 2016
yHuBepcuTeT
reomeTpus
YepHeHko B. . Bbiclwias  mMaTematuka B CaHkT-leTepbypr: 2016 http://www.iprbooksh
npumepax n 3agadax. Tom 1 MonutexHuka op.ru/59550.html
Kpemep, H. W.,|Bbicluas matematuka Agns http://www.iprbooksh
DyTK/IO, BG.JA., TpWLLWH,|3KOHOMUCTOB Mocksa: FOHUTU-OAHA 2017 op.ru/74953.html
. M., ®pnagmaHn, M.
H., Kpemep, H. LLl.
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
OeHncosa A. A, |Matematuka. KOHTponbHble http://publish.sutd.ru/
Koponsb J1. U. 3agaHua Ne 1, 2 cre.: crierynrg 2015 tp_ext_inf_publish.ph
p?id=2301
Ocunosa O.H.,|MaTtematnka. KoHTponbHble http://publish.sutd.ru/
Koponsb J1.W. paboTbl 3 cne.: crierynrtg 2018 tp_ext_inf_publish.ph
p?id=2018294
PsabyLwko, A. M.,|HonBnayanbHble  3agaHus http://www.iprbooksh
bapxartos, B. B.,Jno BbiclWen MaTemaTuke. op.ru/35481.html
Oepxasey, B. B.,|Yactb 2. KomnnekcHble
OpyTb, U. E.,|4ncna. HeonpegeneHHble wn
Pabywko, A. IT. onpefeneHHble  UHTerparei. MuHck: Bbiwaniwas 2014
PyHKLMN HECKONbKNX LKona
nepemMeHHbIX.
OOGbIKHOBEHHbIE
onddepeHumnarnbHble
YpaBHEHWS
Ocunosa 3. H.,|MatemaTtuka. KoHTponbHble http://publish.sutd.ru/
Koporns J1. U. pabotbl 2 Cre.: crierynrp 2018 tp_ext_inf_publish.ph
p?id=2018295
Ocunosa 3.H., Koponb|MatemaTtuka. KoHTponbHbie http://publish.sutd.ru/
J1.N. paboTbl 4 chne.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018293
Ocunosa 3.H., Koponb|MaTtemaTtnka.  KoHTponbHas http://publish.sutd.ru/
. paboTa 1 chne.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018296

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbICWEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. ndopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTtenbHbIM pecypcam» [OneKTpoHHbIN pecypc].
URL: http://window.edu.ru




6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoOro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXoAMMOWN ANnsA ocyLecTBIeHMA o6pa3oBaTefibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

MynbTumeguiiHoe 060 oBaHwue, crneumanuanposaHHas mebenb, Aocka
JlekumoHHas y A pyA H P A

ayamTopust

CneuwnanuavpoBaHHan mebenb, focka
YyebHasn ayautopus




MpunoxeHune 1

MpunoxeHue

paboyen nporpaMmMbl AUCLMNNNHBI Matematuka

HaumeHosaHue 5UCULII7/7UHbI

no HanpaeneHuto nogrotoBkn _ 38.03.02 MeHeaXMeHT
HammeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

Ne n/n POpMYNNPOBKM TECTOBBIX 3a4aHUN

Tema 1. MaTtpuubl 1 onpepenutenu. leicTBus Hap MaTpuuamu.

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

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

v 4 (5, o) (7 L) »(C

o W
NO W
~—

3 Tema 2. Cuctembl NIMHENHbIX anreépanvyecknx ypaBHEeHUN.

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

3 §|_53),T0 Xo — Vo PaBHO

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

4 Tema 3. BekTopbl. JInHeHble onepauun Hag BeKTopamu.

[nvHa BekTopa a = 61 — 2] paBHa:

1) 2V10; 2)2V/5; 3)8; 4H2V2
5 Tema 4. BekTtopbl. [IponsseaeHns BekTopoB. [puMeHeHMe NpousBeeHUsi BEKTOPOB ANS peLueHus

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

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

6 Tema 4. BekTtopbl. [IponsseaeHns BekTopoB. [puMeHeHMe NpousBefeHUsl BEKTOPOB ANS peLueHus
npuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b=(-2-41) nepneHauKynsapHbI?

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

7 Tema 5. AHanuTU4Yeckasi reomeTpusi Ha nnockocTu. Meton koopauHaT
[aHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefunHa otpeska AB nmeeT KoopanHaThI:

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

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

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




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

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

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

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

10

Tema 7. AHanuTM4YecKasa reomeTpusi Ha nnockocTu. NMpsamasa Ha NNOocKocTn
KpuBble BTOporo nopsiaka.

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

Toraa paccTosiHe Mexay ee (hoKycamu paBHO:

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

11

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

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

12

Tema 9. AHanuTU4eckas reomeTpusi B npocTpaHcTBe. [pAmas B npocTpaHcTBe

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

3 - nMeeT KoopanHaThl:

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

13

Tema 10. OudpchbepeHumanbHoe ncumcneHme pyHKUMmn ogHon nepemeHHon. BBegeHue B
MaTeMaTU4eCcKUi aHanus

In(1+x),

Haitn obnactb onpeaeneHns yHKUMN y = —

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

14

Tema 10. OndbdbepeHumanbsHoe ncumcneHme pyHKLUN ogHOM nepemeHHon. BBegeHue B
MaTteMaTU4eCKUM aHanus

sin7x
- paBeH:
x—0 Sin10x

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

15

Tema 10. OudpchbepeHumanbsHoe ncumcneHme pyHKUMmn ogHon nepemeHHon. BBegeHue B
MaTeMaTU4YeCKMN aHanu3

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

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

16

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

MpounssoaHas PyHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe®*3 3) —2xe**34) (x% 4 3)e¥ *3

17

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

1) ¥a; 2) -3/4; 3) 4/3; 4) -4/3




18

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

" 1

Yex OT DYHKUMM y = — paBHa:

1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHue andchepeHUnanbLHOro ncyucneHus

®yHKUMA y = f(x) onpeaeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacvk dyHkumm y = f'(x).

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®yHKUMN ABYX U HECKOJNbKUX NEepPeMEeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

D x2—9y2292)x2+y2<93)x2+y2=94)x2—y*>>9

21

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

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

22

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

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

23

Tema 15. HeonpepeneHHbI HTerpan u ero Bbl4UCneHue.
MHoXeCcTBO nepBoobpasHbIX pyHKUMK f(x) = i—i nmeet BUA;
1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;

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

24

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

) Vxt+c, 22Vt +c, 3) VR4, 4)—%_2%.

25

Tema 15. HeonpeaeneHHbI UHTerpan u ero BbIYUCEHUe.

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

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




2). Mnowaap durypsl, orpaHu4eHHon nuHmen y = f(x) B uHtepsane [a,b];
3). CpegHee 3HadeHune yHkunK y = f(X) B nHTepBane [a,b];

4). lNpounssegeHre cpegHero 3HaveHms yHKUMKU B MHTepBane [a,b] Ha gnuHy nHTepsana.

26

Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembiX PYHKLUNA.

MHoecTBO nepBoobpasHbiX PYHKUMK f(x) = sin? 3 x

1)§—§sin3x+6‘; 2);—‘—%sin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembIiX PYHKLUNA.
Kakon nHTerpan He BblpaxaeTcsi B aneMeHTapHbIX (YHKLMAX?

1). f\/%dx; 2) [xe™’dx; 3)fe*dx; 4)fcos*2xdx

28

Tema 17. OnpegeneHHbIn nHTerpan. HecobcTBeHHbIEe UHTErpansbI.

Kakol 13 npMBegeHHbIX HKE UHTErpanoB siBNAeTCcs HecoOCTBeHHbIM, ecnn yHKUMs f(X) - HenpepbiBHA?

1). Jo fdx 2) [° feydx  3). [f(x)dx 4. [ f(x)dx

29

Tema 17. OnpepeneHHbIN nHTerpan. Heco6¢cTBeHHbIe HTerpans.l.

l
Uemy paBeH uHTerpan flw%dx?

1) 1/8; 2) nHTerpan pacxoguTtcs; 3)0; 4)2

30

Tema 18. NMpunoxxeHus onpeaeneHHOro MHTerpana.

Uemy paBHa nnowagb ourypbl Ha pucyHke?

1. [ feodx  2).L2(f(x) —e@))dx  3). [, f()dx — [ o(x)dx  4). [ f(x)dx — [T p(x)dx

31

Tema 19. YucnoBblie MHoXxecTBa. MHOXeCTBO KOMMJIEKCHbIX Yucen

Moaynb KoMnneKkcHoro uncna z = 2 — 3i paBeH:

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

32

Tema 19. YncnoBblie MHOXecTBa. MHOXeCTBO KOMMMEKCHbIX Yucen
Ecrm z, =1-i;z,=4+1i, 70 z, - z, pPaBHO:

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

33

Tema 20. OudpcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.

Kakoe 13 ypaBHeHVIVI He ABNAeTCH ﬂ,VICbeepeHLI,VIaJ'IbeIM ypaBHEHUEM C pasgendarnwmmMmnca I'IepeMeHHblMl/I’.7




1) Jy? + 1dx = xydy; 22 = f(x) g);

3) y' +p(x) -y =g 4) dy—y=ctgxdx

34

Tema 20. QudbcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.

o d
Obwun nHterpan guddepeHunansHoOro ypasHeHnst y—i = xdx VMeeT Bua;

2 2 2

1 1—x+cz —x+63 X +C;4 1—2+C
)y_z !)y_z ')y_z !) y_x

35

Tema 21. OudpchbepeHumanbHble ypaBHEHUSI BTOPOro nopsiaka.

OndbdepeHumanbHbIM ypaBHEHWEM BTOPOro nopsiaka ABnsaeTcs:

d
1)yd—z —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e%; Dx2y? —2xy+1=0

36

Tema 22. lluHenHble audchepeHUManbHbIE ypaBHEHUA BTOPOro nopsaka.

OaHo anddepeHumansHoe ypaBHeHne y” —y' — 6y = 0, Torga xapakTepucTnyeckoe ypaBHeHne dyget nmeTb
BUA:

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

37

Tema 23. Yucnossble psagbl.

Kakoi 13 oaHHbIX pAaoB ABNAETCA CXOAALLMMCS:

B ST LR R
- —3 3=
n=1 n n=1n n=1 \/ﬁ n=1

38

Tema 23. Yucnossble psagbl.

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

1 i( 1)n1,2 5:1.3 i 1 " - 3n
) D) =)
n=1 n=1 n=1 n=1




MpunoxeHune 2

MpunoxeHue
paboyen nporpaMmMbl AUCLMNNNHBI Martematuka
HaumeHosaHue Oucuunnqul
Nno HarnpasneHuo NoAroTOBKU 38.03.02 MeHegXMeHT
HammeHoBaHuwe OI1 (npoduns): BCe npodunnu

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

Ne n/n YCcnoBus TUNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3agaHni (3agay, Kencos)

Tema 1. MaTpuubl n onpegenuTenu.

OaHbl gBe matpyubl A = (é i) mB= (_11 i)

Tpebyetca Hantu C = A - B — 2A.

2 Tema 2. CuctemMbl NIUHENHbIX anredbpanyeckmx ypaBHeHUN.

Cunctema TpéX NIMHENHbIX YPaBHEHWI C TPEMS HEU3BECTHLIMU X1, X2, X3 3a[jaHa PaCLUMPEHHON MaTpuLen
1 2 1|4
(3 -5 3 1).

8

2 7 -1
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHUYECKOM hopMe (B BUAE CUCTEMbI YPABHEHUIA),

2) HAaNTW peLleHne 3TON CUCTEMbl METOAOM MOSTHOMO UCKITIOYEHUS,

3) pewnTb 3Ty XKe cuctemy no copmynam Kpamepa.

3 Tema 4. BekTopbl.

OaHbl BepwunHel nupamugsl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukm A, B, C -
BEPLUMHbLI €€ OCHOBaHMS.

CpencTBaMu BEKTOPHOW anredpbl HAUTK:

1)  BEKTOPbI C HaYarom B TOYKE B 1 KOHLIOM B OCTalbHbIX BEPLUMHAX NUpamMuabl;
2)  [ONMHY 1 HanpaBnsoLLMe KOCUHYChI BekTopa BC;

4 Tema 4. BekTtopbl. [IponsseaeHns BeKTopoB

OaHbl BepwuHbl nupamugsl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukm A, B, C -
BEPLLMHbLI €€ OCHOBaHMUS.

CpeacTBaMu BEKTOPHOW anredpbl HAUTK:

—

cKansipHoe npousBeaeHve BektopoB BC W BQ;

)
2)  yron ¢ mexay pé6pamn BC u BQ;
3)  BeKTOpHOE Npou3sBefeHue BekTopoB BC U BA;
4) nnowjagb OCHOBaHUSA NpamMuabl;
5) 06BbEM nNupamuabl.
5 Tema 5. MeTog KOOpAUHAT Ha NJIOCKOCTU

TpeyroneHuk ABC 3agaH ceovmuy BeplimHamu: A(5,7);B(8,4)C(3,—3).

Hantn gnuHy BbicoThl h, npoBeaEéHHOM 13 BepLnHbl C.




Tema 6. NMpsAAmMaa Ha NNOCKOCTHU.

TpeyroneHuk ABC 3agaH ceovmuy BeplimHamu: A(5,7);B(8,4)C(3,—-3).
HanTtu: 1) ypaBHeHue cTopoHbl BC (B oTpeskax Ha 0Ccsix),

2) ypaBHeHMe CTOpoHbl BA (B obwem Buae),

3) yron ¢ mexay ctopoHamun BC u BA,

4) ypaBHeHne megnaHbl BM (C yrnoBbiM KO3 ULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3hdULMEHTOM),

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

Tema 7. KpuBble BTOporo nopsigka.

YKasaTb TN KpMBOW BTOPOro nopsiaka, HamTu ee napamMeTpbl, caenatb YepTex:

G452 y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctn (ABC);

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

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

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

Tema 9. lNMpsimasa B npocTpaHcTBe

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

Hantu:

1) ypaBHeHue npsamon (AB) B KaHOHMYeCKoW hopMme;

2) ypaBHeHue npsimon (R), npoxoasiwen yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexay npsmbimu (AB) n (AD), T.e. @ = (AB / AD)

10

Tema 10. BBegeHne B mMaTemMaTU4eCcKUn aHanums.

logz(x—1)

Havitu obnactb onpeaeneHns yHKUMN y = —

11

Tema 10. BBegeHue B MaTemaTmueckum aHanus. lNpepensi 1 HenpepbIBHOCTb.

Bbluncnutb npeaenbl, He NOJ1b3yACb NpaBuUiiomM Jlonutans:

342X 2_ 2y -
1) llmx +3%, 2) llm 3x“-1 ;3) llm X“=x—6 4) limCOS3x cos 4x

x>1 Vx+8’ X—00 5x2+2x Xo—2 X2+7x+10’ x—0  xsin3x

12

Tema 10. BBepgeHue B maTemaTtuieckun aHanus. lNpegenbl v HenpepbIBHOCTb.

HainTtun Toukn paspbiBa yHKUMU. [TOCTPOUTL YepTex.




X, x <=2
y=44—x% -2<x<0.
4 —x, x>0

13

Tema 11. OudhdbepeHumanbHoe ncuncneHme GyHKUUM OQHOMN NepemMeHHON.

Monb3ysck dopmynamu anddepeHUMpoBaHns, HaUTU NPON3BOAHbIE CReAYIOWMX (DYHKLUIA:

Ccos x

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

14

Tema 12. NMpumeHeHne aucdepeHUnanbLHOro UCYMUCIIEHUSA.

HanTtu npegensl, ucnonesys npasuro Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim———; 2. ;

X—>00 X+3x2+2x%’ x—0 1—cos 3x’

3. lim =X 4. lim(x+1) e™.

x—-+0 Insin 5x’ Xx—00

15

Tema 12. NMpumeHeHue audchepeHUNanbLHOro CYUCIEHUS.

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

16

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

[-4; 4].

17

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

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

18

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

-

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

19

Tema 14. dkcTpeMyM (hyHKLIMN HECKONBbKUX NepeMeHHbIX.

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

20

Tema 14. dkcTpeMyM (hyHKLIMN HECKONbKUX NEepeMeHHbIX.

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

21

Tema 15. HeonpeaeneHHbIN MHTErpasn v ero BbIYUCeHne.

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

22

Tema 16. OCHOBHbI€e Knaccbl MHTerpupyembix yHKLUN

earctg(x)

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

Bommcnuts: 1. | X2+3x-10

1+x2

23

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

2
BblumennTs [ In x dx

24

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

25

Tema 20. OudpcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.




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

26 Tema 20. OudpchepeHumanbHbIe ypaBHEHUS NEePBOro nopsiaka.
HainTtu pelleHne ypasHeHns: y' — %y = x yAOBreTBopsioLlee HavanbHbIM YCroBUAM V=1 =2

27 Tema 21. OudpchbepeHumanbHble ypaBHEHUS BTOPOro nopsiaka.

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

y|x=1 = O;y,|x=1 =1
28 Tema 22. JlnHenHble gudcbepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

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

4y =0, V00 =5 ¥'ly=0 =38
29 Tema 22. JlnHenHble gudchepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

Havitn o6uiee peweHne ypaBHenuss  y" — 3y’ + 2y = (34 — 12x)e™™.
30 Tema 23. Yucnossble psagbl.

n o n_ 1 2! 3! n!

ccrnefoBaTtb CXOAMMOCTb psaa Yoy STttt ot

31 Tema 23. Yncnossble psagbl.

WccnepoeaTb cxogMMocTb pafa e (—1)"1 % = mT3 - mT‘L +..+(—=1)n1 % +...
32 Tema 24. dyHKUMOHaNbHbIE pAAbI

HaiTtn nHtepsan n pagmyc cxoaMMmocTh psga

511 L VOO SPSNE S S
—x"=—x+-x*+ =+ "+
4 nn+ 2) 3 8 15 nn+ 2)
n=

33 Tema 24. dyHKUMOHaNbLHLIE pAAbLI

1-e~%*

Pasnoxutb B psaa pyHKUM0 y =

x2
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