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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucCUUNAUHLIL: C¢)OpMVIpOBaTb KOMneTeHumnn O6yLIa}OLLI,eFOC$| B 00Onactu MCNonb30BaHUS OCHOBHbIX
MaTeMaTU4eCKmnx 3aK0HOMepHOCTel7I N NPpUMEHEeHNA MaTeMaTnu4eCKnx mMogernen B I'IpOdJeCCVIOHaJ'IbHOVI aesarenbHocTU. Takke

cnocobcTBoBaTh (*)OpMVIpOBaHI/I}O KOMMeTeHumn, ang yCcnewHoro osliageHna KOoTopbiMU Heobxoanmo YMEHUNEe norn4yecku
MbICJITUTb U TPAMOTHO MU3naratb CBOU MbICIIN.

1.2 3apayuv AUCLUNSUHbI:

* O3HaKOMUTb CTyJEHTOB C OCHOBaMW MaTeMaTU4eCKUX 3HaHWW, HeoOXOAMMBIX AMS PelleHUs TeopeTUYEeCKUX U
NpUKNagHbIX 3a4ay B pasnunyHbIx 0bnacTsx AesTensHOCTY;

» BocnutaTb abcTpakTHOE NOrMyeckoe MblLLIEHUE U YMEHUE CTPOro u3naratb CBOW MbICIU;

* [pMBUTL CTyAEHTaM OCHOBHbIE HaBbIK/ UCMONb30BaHNS y4eOHOM 1 CMPaBOYHOW NMMTEPaTypbl MO MaTeMaTUKe, a Takke
no AMCLUMNINNHAM, B KOTOPbIX NPUMEHSIIOTCH MaTeMaTUyYeckne MeTofbl;

* [oaroToBUTbL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHMIO MOMYyYEeHHbIX 3HAHWN;

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 06y4alolerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT co3aaHne OCHOBbI Anst (hOPMUPOBaHMS KOMNETEHLMI, YKasaHHbIX B M.
2, NPy U3y4eHUn QUCLIMMNINH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMMNeTeHUunsX, C(*)OpMVIpOBaHHbIX Ha npeabigywemM ypoBHe OGpaSOBaHVIFl

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-1: Cnoco6eH ucnonb3oBaTb 3HAaHUA U MeTOAbI IKOHOMUYECKON HayK1, NPUMEHATb CTaTUCTUKO-
MaTeMaTU4YeCKU MHCTPYMEHTapUM, CTPOUTb IKOHOMUKO-MaTeMaTuyeckue Mogenu, Heo6xoaMmble Ans peLeHus
npocheccrmoHanbHbIX 3aay, aHanM3npoBaTb U MHTEPNPETMPOBAaTh NOJyYeHHbIe pe3yfbTaThbl
3HaTb: OCHOBHblE pa3genbl MaTeEMaTUKM, U UX METOAOMOMMI0, 3HaYeHMe ONs PeLueHnst NPaKkTUYeckMxX 3adady U NOCTPOEHUS

9KOHOMUKO-MaTeMaTU4YEeCKUX MOAENEN.

YMeTb: pewartb CTaHAapTHble 3agavM C MPUMEHEHWMEM MaTeMaTUYecKMX MEeTOO4OB M CTaTUCTUKO-MaTeMaTUYecKoro
WMHCTPyMeHTapusi, obpabaTbiBaTb 3MMUPUYECKME U SKCMEPUMEHTanNbHbIE AaHHble, WUCNONb30BaTb COBPEMEHHbIE METOoAdbI
06paboTkM 1 aHanNn3a 3KOHOMUYECKMX AaHHbIX, TPOBOAUTEL (PUHAHCOBO- SKOHOMUYECKME pacyeThl.

Bnapetb: HaBblkamu TeopeTn4veckoro uccrnenoBaHuga obbekToB ﬂpOd)ECCMOHaﬂbHOVI [eATeNnbHOCTN, OCHOBHbIMU
aHalnnTU4eCKUMn n Fpa(bVI‘-IeCKVIMVI MeTogaMu pelleHna 3agad.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O | KoHTakTHas
< 6
o paooTa
5® WNHHoBaL,. dopma
HanmeHoBaHWe 1 cogepxaHvne pasgenos, QZ CP - TeKyLLero
TEM U y4eOHbIX 3aHATUI QE) S Nex. Mp. (4achb) BAHSITU KOH};pOJ'Iﬂ
[&]
© 2 | (uach) | (dacsl)
4

Pazgen 1. OcHoBbI NMHEHON anrebpbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
[enctBus Hag maTpuuamu. MaTtpuubl.
Csowicta matpuy. Onpegenutenu. CBoncTea
onpegenuTenen. 2 3 10
MpakTunyeckme 3aHaTUS: [Jencteua Hag
mMaTpuuamu. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agay)

Tema 2. Cucrtembl NMNHENRHBIX
anre6Gpanyeckux ypaesHeHuit. Mpumeps! 1 ©
3KOHOMMKO- MaTemaTM4YecKux Mogernen
NpeAcTaBrneHHbIX B BUAE CUCTEM NIMHENHbIX
ypaBHeHun. Mogenb MexxoTpacrneBoro
©anaHca. ®opmynbl Kpamepa, meTtoq 2 5 10
MOSTHOMO VCKITHOYEHMUSI.

MpakTnyeckue 3aHaTuaA: PelweHne cuctem
NVHEeNHbIX anrebpanyecknx ypaBHEHWN
METOAOM MOJIHOTO UCKIMOYEHMS, MO
dopmynam Kpamepa (PelweHne 3agav)




Pasgen 2. BekTopsbl

Tema 3. Bektopbl. JInHenHble onepaunn Hag
BekTopamu. OnpeneneHne BekTopa.
PaBeHcTBO BekTopoB. KonnuHeapHsie u
KomnriaHapHble BeKTopbl. [lpoekumm BekTopa
Ha ocu koopauHaT. 3anucb BekTopa B hopme
npoekuunn. basnc. OnucaHne CTaTUCTUYECKNX
[JaHHbIX 00 3KOHOMUYECKMX NoKasaTensx ¢
NOMOLLLbIO BEKTOpPA.

MpakTnyeckme 3aHATUS: JINHENHbIE

onepauun Hag BekTopamu. (PelwleHne 3agay)

Tema 4. Bektopsbl. [pon3BeaeHnsi BEKTOPOB.
CkansipHoe, CMeLLaHHOEe 1 BEKTOPHOE
npov3BeaeHNsa BEKTOPOB. DKOHOMMUYECKas
WHTepnpeTaums onepaumn Hag

BEKTOpaMM.

MpakTuyeckue 3aHATUA: [NprMeHeHns
CKansipHOro, CMeLLaHHOro 1 BEKTOPHOIo
npou3BeneHnii BEKTOPOB ANS peLleHni
npuknagHbiX 3agad. (PeweHne 3agav)

11,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NSIOCKOCTH

12

OK

Tema 5. MeTopg koopaumHat. MeTog koopauHaT
Ha nrnockocTn. CMCTEMbI KOOPAMHAT Ha
NSIOCKOCTWN, OCHOBHbIE 3a4auu.
MpeobpasoBaHns CUCTEM KOOPAMHAT.
MpakTuyeckme 3aHsaTus: MNMepexoabl B
cucTemax koopauHat. (PelueHune 3agay)

Tema 6. lNMpamasa Ha nnockocTn. OCHOBHbIE
ypaBHEHUSA NPAMON. Yron mexay npsiMbIMu.
YcnoBusi napannenbHOCTU U
nepneHAMKYNSPHOCTU NPSMBbIX.
Busyanusaunsi 93kOHOMUKO-MaTeMaTUYECKMX
mMogenen.

MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHMWI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

Tema 7. KpuBble BTOpPOro nopsiaka.
OkpyXHOCTb, annunc, runepbona, napabona,
NX KaHOHMYECKMe ypaBHeHUs, rpacmku.
MpakTnyeckue 3aHATUSA: MNocTpoeHne
Pasnmn4YHbIX KPMBBIX BTOPOro nopsaka,
HaxoxaeHue ux napameTpoB. Mpumepsl
NPUMEHEHWS KPUBbLIX BTOPOro nopsigka B
9KOHOMMWKO-YMpPaBneH4YeCKkon AeaTenbHOCTU.
(PewweHune 3apay)

Paspen 4. AHanutnyeckas reometpus B
NpoCTpaHCTBEe

Tema 8. NnockocTb B NPOCTPaHCTBE.
KoopauHatbl B IpocTpaHcTBe. YpaBHeHue
NAOCKOCTU, NpoXoAsLen Yepes gaHHYyIo
TOYKY NepneHauKkynsapHo AaHHOMY BEKTOPY,
ypaBHeHUe MIocKoCTH, NPOXoasLuen Yyepes
TPWU OaHHble TOYKK, 06LLEE YpaBHEHME.
MpakTnyeckune 3aHatus: MNpumeHeHne
ypaBHEHUI MNAOCKOCTU ANd peLleHns 3agau.
(PelwweHune 3apay)

10




Tema 9. lNpsimasa B npocTpaHcTBe. [pamas B
NPOCTPAHCTBE KaK NMMHUSA nepeceyeHuns
nnockocten. KaHoHuyeckne n
napameTpuyeckue ypaBHEHMs MPSMOW.
YpaBHeHuUsa NpsMOn, Npoxogsalen Yyepes ose
3afiaHHble TOYKW. [1psmMasa 1 NNOCKOCTb B
NpPOCTPaHCTBeE.

MpakTuyeckume 3aHsaTus: NMpumeHeHne
ypaBHEHU NPAMON B MPOCTPaHCTBE ANA
pelieHun 3agad. (PelwweHune 3agay)

Pasgen 5. nddepeHumnanbHoe ncumcneHune

yHKLNN
OAHOWN NnepemMeHHOMn

12

Tema 10. BBegeHve B maTtemaTnieckmn
aHanua.

OcHOBHbIE NOHATUSA O PyHKUUK. [prmepbI
PYHKUMOHANbHbIX 3aBUCUMOCTEN
napameTpoB 3KOHOMUKO-MaTEMaTUYECKMX
mogenen. MNpegen dpyHkumi. Npasuna
BblYMCNEHNd nNpeaenoB. 3ameyaTenbHble
npegenel. HenpepblBHOCTbL hyHKLUMIA. ["padmk
crnpoca u npegnoxeHus. I"padunkm
NPOn3BOACTBEHHOM (DYHKLINN.

MpakTuyeckme 3aHsaTHA: BolumcneHve
npegenoB dyHKUnn. iccnegoBanue yHKLNN
Ha HenpepbIBHOCTb, MOMCK TOYEK pa3pbiBa.
(PeweHue 3agay)

Tema 11. NpownssogHas yHKUMN.
MponsBogHasi U ee reoMmeTpUYEeCKUn CMbICH.
Mpaeuna guddepeHumpoparus. Tabnuua
npon3BoaHbIX. [Mpon3BogHas CrnoXxHowm
dyHKUMn. OudbdbepeHuman, ero
reoMeTpuYecKnii CMbICH.

MponsBogHble n anddepeHumansl BbICLLINX
nopsiakoB. NonoxeHns K NpUBAMmKEHHbIM
BbIYMCIEHUSM B 06NacT SKOHOMUKM.
MpakTuyeckme 3aHsaTMA: BolumcneHve
NPoOn3BOAHbIX U AnddepeHumnanoB yHKUNNA.
(PewweHune 3apay)

10

12

OK

Tema 12. lNMpumeHeHne anddepeHumnansHoro
ncumcrneHnss. OCHOBHbIE TEOPEMBI
anddepeHumnansHoro ucuncreHus. lNpasuno
Nonutans. UccnepoBaHune

dYHKLUUKW MO NepBon 1 BTOPOW NMPOU3BOAHOMN.
MOHOTOHHOCTb, 3KCTpPeMyMbI (Heobxoaumble
N JOCTaTOYHbIE YCIOBUS), BbIMYKIOCTb,
acUMMTOTbI MIIOCKOW KPUBOW.

lMpakTnyeckne 3anHatus: NMNpumveHeHne
NPOU3BOAHbLIX NPW nccneaoBaHnn OyHKLMIA 1
NnocTpoeHun ux rpadukos. PelueHne
3KOHOMWKO-MaTemaTUyeckmx 3agad
ontummsauun. (Pewexne 3agav)

WUtoro B cemecTpe (Ha kypce anga 3A0)

10

KoHcynbTauumn n npoMexyToyHasa attectaums
(3auver)

32

64

119,75

0,25




Pasgen 6. ®yHKUNN HECKONBKUX NEePeMEHHbIX

Tema 13. OyHKUMM OBYX U HECKOSNbKUX
nepemMeHHbIX.

Mpumepbl pyHKUMIA ABYX U Bonee
nepeMeHHbIX B 3aavax 3KOHOMUKM.
OcHoBHbIe onpegerneHnsi. YacTHble
NpOM3BOAHbIE, YACTHbIE U NOSHbIV
onddepeHuman yHKUMN MHOMMX
nepeMeHHbIX.

MpakTuyeckue 3aHATUSA: BblumcneHune
YaCTHbIX NPOM3BOAHbBIX PYHKLINA.
MpumeHeHne nonHoro anddepeHumana
YHKUUIN MHOMMX NEPEMEHHbIX ANSA peLleHnst
3agay B obractu akoHoMuku. (PelweHune
3agad)

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HEeCKOMbKUX nepeMeHHbIX. OCHOBHblEe
noHsiTNA Heobxoaumble 1 4OCTaTOYHbIE
YCOBMS CyLLLEeCTBOBaHMWS 3KCTPEMYMA.
MpakTuyeckune 3aHATUS: Mpumepbl pelleHns
3agay n3 obnacTtu 3KOHOMUKMK, TPEDBYOLLNX
HaxoXAeHUs1 SKCTPEMYMOB (PYHKLIMIA ABYX
NepeMeHHbIX, a Takke 3afay Ha HaxoXaeHue
HanbonbLUEero UMM HaMMeHbLLIETO 3HAYEHUS B
3aMkHyTOM obnacTtu (PelwweHune 3agay)

OK

Pasgen 7. HeonpegeneHHbii nHTerpan

Tema 15. HeonpefeneHHblii HTErpan n ero
BblUYMNCIEHNE.

HeonpegeneHHbii nHTerpan u
nepsoobpasHasi. CBoVicTBa NepBOOOPa3HON.
1 HeonpeaeneHHoro nHTerpana,
BbITEKalOLLMe U3 onpeaeneHns. Tabnuua
WHTErpanos.

MpakTuyeckume 3aHsaTus: NMNpumveHeHne
Tabnuubl ANS BbIYMCIIEHNUS] NPOCTENLLMX
nHTerpanos. (PelwweHne 3agay)

Tema 16. OCHOBHbIE KNnaccbl UHTErpUpyeMbIX
YHKUMNA.

OCHOBHbIE METOAbBI MHTErPUPOBAHUS.
MeToabl 3aMeHbl nepeMeHHOoN,
WHTErpmMpoBaHue Nno 4acTsm, MeToa
pasnoxeHus Ha npocrtenwmne. CTaHgapTHbIE
3aMeHbI.

MpakTuyeckue 3aHATUSA: MNpuMmeHeHne
OCHOBHbIX METO0B MHTENPUPOBAHUSA
HeonpeaeneHHbiX MHTerpanos (PelieHune
3agaud)

Pasgen 8. OnpegeneHHbIn nHTerpan

Tema 17. OnpegeneHHbIn nHTerpan.
OnpepeneHne onpegeneHHOro UHTerpana,
ero ceoncTea. ViHTerpan ¢ nepeMeHHbIM
BepxHUM npegenom. dopmyna HeloToHa-
JNeibHunua. MeTtoabl BblYUCNEHUSA
onpenerneHHoro nHTerpana. HecobcteeHHble
WHTEerpansi.

MpakTuyeckue 3aHATUA: BblumcneHune
onpegerneHHoro nHTerpana. (PewweHne
3agaud)

OK




Tema 18. [NpunoxeHuna onpeaeneHHoro
WHTerpana.

MpunoxeHus onpegeneHHoOro HTerpana K
3afjlayam reomeTpun: BblYMCNEHNE NnoLwanen
nnockux guryp, o6bemMoB Ten NepemMeHHOro
ceyeHnsi. ObbeM Tena BpalleHus.
MpakTuyeckue 3aHaTus: NpumeHeHne
onpeneneHHoro nHTerpana ans peLeHus
3agay NporHo3MpoBaHns MaTepuarnbHbIX
3aTpaT 1 HaxoXaeHus noTpebutensckoro
n3nuuwka. 3agaym HaxoxgeHus obbema
BbINyCka NpoayKuun. (pelleHre 3agaq)

Pasgen 9. [InddepeHumanbHble ypaBHEHNSA
n pagpl

Tema 19. uddepeHumanbHble ypaBHEHNS
nepeoro nopsigka. lNpumepbl 3KOHOMUKKO-
MaTemMaTU4eCKUX Moenen, onucbiBaemMbIX C
nx NOMOLLbI0. HavyanbHble ycrnoBus.
YpaBHeHMS ¢ pa3gensiowmmmncs
nepemMeHHbIMU,

NUHeNHbIe, ogHopoaHble. Mogenb
ONTUMU3aLUN PEKINAMHOIN KaMMaHuu.
MpakTuyeckme 3aHsaTuA: PelweHne
onddepeHumanbHbIX ypaBHEHUI NEPBOrO
nopsigka. Mpumepbl 13 0651AaCTM SKOHOMMKM
(Pewwenwne 3apay)

Tema 20. AndbdepeHumnanbHble ypaBHEHNS
BTOPOro nopsigka. HavanbHbele ycnosus.
Cny4au, gonyckaroLme NOHWKEHMS Nopsaaka.
MpakTuyeckme 3aHsaTuA: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOroO
nopsiaka, ONyCKalLmMe MOHMWKEHNE
nopsigka. (PeweHune 3agady)

Tema 21. JluHenHble gnddepeHumanbHble
ypaBHeHusa BTOporo nopsgka. JinHelHsle
O[HOPOAHbIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsiika ¢ NOCTOAHHLIMU KO3 DULMEHTAMMN.
CTtpykTypa ero obuwero peweHusa. Metoabl
peLLeHns NMMHENHbIX YpaBHEHN C
NOCTOSIHHBLIMY KO3 pULMEHTAMN.
BbluncneHve nameHeHnsa odbbema
npovsBoacTBa B

3aMKHYTOWN 9KOHOMUYECKOW CUCTEME.
MpakTuyeckne 3aHAaTUA: PelleHne nuHenHbIx
anddepeHumnanbHbIX ypaBHEHUIA BTOPOTroO
nopsiika ¢ NOCTOAHHLIMU KO3 ULMEHTaMN
(PewweHune 3apay)

Tema 22. Yncnosble pagbl. Heobxogumblii
npusHak cxoammocTu. MNpasuna gencTens c
psgamu. Paabl ¢ NONOXUTENbHBIMU YreHaMMU.
MpusHakn cxogmMmocTn. 3HakonepeMeHHble
psaabl. Teopema JlenbHuua ans
3HaKkouyepeayLmnxcsa pagos.

MpakTnyeckue 3aHaTUsS: NccnegoBaHme Ha
CXOOUMOCTb YMCNOBbIX psaoB. (PelwweHne
3agauv)




Tema 23. OyHKUMOHaNbHbIE PAabI.
CteneHHble pagbl. OnpegeneHue CTENEHHOro
psga. Obnactb CXOAMMOCTU CTENEHHOTO
pspa. Teopema Abens. Paguyc n nHtepsan
cxogmmocTu. Pagpbl Ternopa n MaknopeHa.
MpakTnyeckne 3aHaTms: HaxoxaoeHme
paguyca 1 MHTepBana cxoguMMocCTyh
cTteneHHoro psaga. PasnoxeHune yHKLmM B
pag Tennopa n MaknopeHa. lNpumeHeHne
CTENEHHbIX pAO0B B MOAENN
ONCKOHTMPOBAHHBIX AEHEXHbLIX MOTOKOB.
(PewweHwne 3apay)

Wtoro B cemecTpe (Ha kypce ansa 3A0)

KOHCyJ‘IbTaLI,VIIA N NPOMEXYTO4YHasa atrectauma
(Ok3ameH)

34

34

49

2,5

24,5

Bcero koHTakTHas pa6orta n CP no
AucumnnuHe

166,75

193,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHOM He NPeasyCcMOTPeHO

5. ®OH[l OLIEHO4HbIX CPELCTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasarenen, KPUTEePUEB N CUCTEMbI OLLEHUBaHNA pPe3ynbLTaToB o6yyeHus

5.1.1 NokasaTenu oueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHNs pe3ynbTaToB 0by4YeHus
KomMneTeHLUun cpeacTea
dopmynupyeT MatemaTuyeckme MeToAdbl M npoueaypbl OCYLLEeCTBNEHUS
cbopa, 00paboTkM M aHanmM3a OaHHbIX, Heobxoaumble ANA NOCTPOEHUS
39KOHOMMKO-MaTemMaTU4YeCcKUX Moaernen.
onKk-1 MpoBoanT cbop, 06paboTky M aHanNM3 faHHbIX, HEOOXOAMMBIX ANsi peLleHus

NOCTaBJ1I€HHbIX 3KOHOMUYECKMX 3a4a4, NpUMeHdAa maTtemMaTn4yeckme MeTobl.

npOBOJJ,VIT TeopeTn4yeckme nccrnengoBaHna U aHanma gaHHbIX, HeOGXO,D,I/IMbIX
ana  peweHuna nocTaBlieHHbIX 3KOHOMWYEeCKUX 3aaad,
NOCTPOEHHbIE MaTeMaTU4eCckme Mmoaesnun npoueccos n SABMEHUNA.

onupasck Ha

5.1.2 Cuctema n KkpuTepum oueHUBaHusA

LLikana oueHmBaHu4

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnn4HO) npegMeTa u LUMPOKYH 3pYANLNIO B

MonHbIA, Nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUpPYOLWMIA rnyboKoe NoHUMaHne

oueHuBaeMon obnactu. Kputnyeckun,
opvrMHanbHbIN Noaxon K Matepuarny.

4 (xopoLuo)

OTBET NOMHbINA, OCHOBAaHHLIN Ha

npopaboTke Bcex 06s3aTeNbHbIX
WUCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.




3 (ynoBneTBOpPUTENBLHO)

OTBeT BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHblE MaTepuansl, 6e3
camocTosiTensHon paboTbl C
pekoMeHA0BaHHOW NuTepaTypoun.
[eMoHCTpupyeT NoHMMaHue npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCyTCTBYIOT CyLLECTBEHHbIE OLWNBKN UK
npo6enbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.

2 (HeyOOBMNETBOPUTENbHO) | 3HAUUTENBHOM YacTu NPUHLMNUABLHO

HecnocobHocTb oTBETUTL Ha Bornpoc 6e3
nomoLLmM sk3ameHaTopa. HesaHaHue

BaXHbIX 3M1EMEHTOB ANCLMMNIUHDI.
MHorouncneHHble rpybble owmbku.

,D,eMOHCTpVIpyeT noHMMaHue npeameTa B

3aTeHo uenom, 6e3 yrnybneHus B getanu.
HecnocobHocTb oTBETUTL Ha Bornpoc 6e3
nomoLLmM sk3ameHaTopa. HesaHaHue
He 3auTteHo 3HaAYUTENbHOM YacTu NPUHLMNNANBLHO

BaXHbIX 3MeMEHTOB ANCLMNINHDI.
MHorouncneHHsle rpybblie ownoKm.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHbIe MaTepuanbl, Heo6xoAuMbIe ANt OLEeHKU 3HaHUNA, YMEeHUH,
HaBbIKOB U (MNK) onbiTa AEATENLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB
Cemectp 1
1 Matpuubl n onpegenutenn. Onpegenenus. Ceonictea. [lenctenst Hag maTpuuamn. PackpbiTue onpegenutenen
BTOPOro N TPETLETO MOPSAKOB.
> CuncTembl NMHENHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.
3 BekTopbl B reomeTpmnyeckon 1 koopamHatHonm dopmax. OnpeaeneHune. CBolcTBa. [lencTBus Hag BEKTOpaMu.
CkansipHoe, BEKTOpHOE M CMeLLaHHOe NMPou3BeaAeHNss BEKTOPOB. VX reomeTpuyeckoe
4 Mpsimaa Ha nnockocTu. Buabl ypaBHEHU NpsMON.
5 MnockocTb B NpocTpaHcTBe. PasnuyHblie BUAbLI ypaBHEHUS NNIOCKOCTH.
6 Yron mexagy nnockocTaAMU. YCnoBus napannensHoCcTU U nepneHanKynsapHOCTM NoCKoCTen
7 Mpsamas B npocTpaHcTBe. YpaBHEHUSA NPSIMON B NPOCTPaHCTBE.
8 Yron mexagy npsiMoi U NI0CKOCTbIO, YCIOBUSA UX NapannensHOCTU U NepneHauKynsapHOCTH
9 KpwvBble BTOporo nopsiaka (3nnunc, oKpY>XHOCTb, runep6ona, napabona), nx KaHOHUYecKue ypaBHeHUS,
CBOWICTBA, YepTex.
10 Mpegen dyHkunn. Teopembl 0 Npeaenax. PackpelTne HeonpeaeneHHocTen. 3amedartenbHble Npeaensi.
11 lMponssoaHas, ee onpeaeneHne, reoMeTpUYecKUin 1 MexaHU4YeCKUn CMbICHbI, MpaBuna BblYUCIEHUS
12 MponssoaHble n anddepeHumansl BbICLUMX NOPAOKOB
13 Teopembl Ponna v JlarpaHxa, nx reomeTpruyeckmii CMbich
14 MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN
lMpMeHeHnsa NOHATUA NPOM3BOAHOM ANS UCCNeJoBaHUsA CBOMCTB PYHKLMM:
0 Bo3pacTaHue u yobiBaHne OyHKLMM
15 0 TOYKM IKCTpEMyMa
[ BbINYKMOCTb ee rpaduka
0 Toukn nepervnba rpadumka
00 acuMnTOoThl (BEPTUKANbHbIE N HAKIOHHbIE)
Cemectp 2
16 ®yHKUMKN OBYX NepeMeHHbIX (onpeaeneHve, npeaen, HenpepbiBHOCTb)
17 OKCTpeMYM (byHKLMM OBYX NEPEMEHHbIX (HE0OX0AMMOE N AOCTAaTOYHOE YCIOBMS CYLLECTBOBAHUS KCTPEMYMA)
18 HeonpegeneHHbi uHTerpan (onpegenexHve, CBONCTBA, METOAbI BblYUCIIEHUS)
19 OnpepeneHHbIN MHTErpan (onpegenexHne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.
20 OnpegeneHHbin nHterpan. Metoabl BelYUCNEHNS.




21 HecobcTBeHHblE MHTErparbl NepBoro 1 BToporo podos. OnpeaenexHne. CXoaUMOCTb.

22 MpunoxeHna onpeaeneHHoro MHTerpana. BelumMcneHve nnolaaen NNockux guryp

KomnnekcHble uicna. Onpegenexue. [lencTBmsa Hag koMnnekcHbiMu Yncramm. ®opmyna Myaspa. dopmebl
3anMcu KOMMIEKCHOTo Yncna.

23

OnddepeHumnanbHble ypaBHEHUS NEPBOrO NOPsiAKa, UX OCHOBHbIE BUAbI (C pa3fensiolmmMmncs n

24 .
pasfeneHHbIMU NepemMeHHbIMUY, NUHENHbIe, oaHOpPoaHble). ObLlee pelleHve 1 3agada Kowu.

25 JInHenHble gnddepeHumnansHbie ypaBHEHNS BTOPOro nopsaka ¢ NoCTOSAHHbIMY KO3 duUmMeHTamu

26 |_|pVI3HaKVI CXOOAMMOCTN 3HAKOMOJIOXKNTENbHbIX U 3HakonepemMeHHbIX PpAaoB, abcontoTHas CXOOANMOCTb.

27 Yuncnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblii NpuaHak CXoaMMOCTW.

®yHKUMOHanbHble pagbl. CTeneHHble pagbl. ObnacTtb cxogumocTu. Teopema Abens. Pagnyc n nHtepsan
CXOAMMOCTW.

28

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TecTOBble 3aAaHUA

TunoBble TeCTOBbIE 3afaHnsA HaxoasATcs B MNpunoxeHnm
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUs HaxoasaTes B [punoxeHum

5.3 MeToguyeckue matepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUIA, BnagaeHuin (HaBbIKOB
1 (MNK) NpaKkTU4eCKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpomMexXyTo4yHOW aTTecTauum u NnopAaaok IMKBUAaLMN akageMUieckomn
3a0/KEeHHOCTH

MpoBeneHve NPOMEXYTOYHON aTTeCTaLUN pernameHTMPOBaHO fokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT
«lMonoxeHne o NpoBeAEHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaumm obyyaroLwmxca»

5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUMcuunianHe

YcTHas + MuceMeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCUUNInHe

* Ha nogroToeky oTBOAMTCA 45 — 60 MUHYT
* Ha OTBET No duneTty 1 ononHUTEnNbHbIE Bonpockl 30 — 35 MUHYT
* CMONb30BaHVe BCNOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCNEKTOB U T.) HE NPeayCMOTPEHO

6. YHEBHO-METOAUYECKOE N UH®OPMALUOHHOE OBECNEYEHUE ANCLUUNIIAHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3paTtenbcTBO | o nspaHua | Ccbinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
WHapesa, I'. B. Bbicluaa matemaTtunka Mockea: At it Ap Meava 2023 Eggs,ﬂljllvl\/?\/)vzv;é%rtl)q?%ll(s
NnteuH, . B. Bbiclwas maTtematuka. CraBpononb: https://www.iprbooks
JInHenHas anrebpa CTaBpononbCKui 2022 hop.ru/129574.html
rocyapCTBEHHbIN
arpapHbIil yHBepcuTeT
AbpawmsiH, A. B. HenpepbiBHas maTtemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpeneneHHbie n
onpefeneHHble UHTerpansi, Poctos-Ha-[loHy,
HecoBCTBeHHbIe MHTerpanbl, | | araHpor: Msparensctso 2022
uncnoBble psiabl, yHKLMM tOxHoro cheaepantHoro
HEeCKOIbKIX NepeMeHHbIX, yHuBepcuTeTa
anddepeHumnaneHble
ypaBHEHUsI
6.1.2 lononHuTenbHas y4yebHas nutepatypa
WHapesa, I'. B. Bbicluaa matemaTtunka Cumdpeponons: http://www.iprbooksh
(nmHeriHas anrebpa) YHUBEPCUTET 3KOHOMUKM 2020 0p.ru/101397.html
N ynpaBneHusi
Hepobosa C.9., Matemartuka. Cankr-AeTen6vor http://publish.sutd.ru/
Konbuosa T.B. HeonpegeneHHble n CI'I6FYI'Iq'ﬂyp ) 2023 tp_ext_inf_publish.ph
onpefeneHHble HTerpanol p?id=2023124




Konbuosa T.B.,

MaTtemaTuka.

CaHkr-lNeTepbypr:

http://publish.sutd.ru/

Hepo6oga C.®. AHanuTnyeckas reomeTpus 2023 tp_ext_inf_publish.ph
CherynTA p%id=2023123

MatseeBa A.B., Matematuka c n 6vor- http://publish.sutd.ru/

Kpbinos A.B. aHKT-1 €Tepoypr. 2022 tp_ext_inf_publish.ph

crnerynrta

p?id=2022106

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbLIX U MHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbICLIEN MaTeMaTHKe [OneKTPoHHbIN pecypc]. URL: http://e-math.ru
2. MHdopmaumoHHast cucteMa « EguHoe okHO gocTyna k obpasoBaTeribHbIM pecypcamy [QNeKTPOoHHbIN pecypc].
URL: http://window.edu.ru

6.3 MNepe4yeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue matepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW ANns ocyLecTBEHMA o6pa3oBaTesfibHOro
npouecca no gucumnnuHe

AypguTtopus OcHalleHne
MynbTuMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekumoHHas y Py, P

aygutopusi

YyebHasa aygmTtopusi

CI'IeLI,VIaJ'IVI3MpOBaHHa$| mebenb, gocka







MpunoxeHue 1
paboyel nporpammel AUCUUNIIVHBI MaTtemaTtuka
HaumeHosaHue OUCL(UI'IHLIHbI
no HanpasneHwuto nogrotosku: 38.05.01 SkoHomumyeckasi 6esonacHocTb
HaumeHoBaHwue Ol (npoduns): SkoHoMm4eckasi 6esonacHocTb GusHeca
5.2.2 TunoBble TeCTOBbIe 3a4aHusA

Ne n/n | PopMyNMpPOBKM TECTOBBIX 3afaHUN
CewmecTp 1
1 Tema 1. MaTpuubl u onpeagenutenu. [lencTtBuA Hag MaTpULaMu.
6 -3 0
Mpn kakom 3Ha4YeHnnA onpegenutens (2 2—2 0/=0
0 0 1
1) 2; 2)1; 3)0,5; 40
2 Tema 1. MaTpuubl u onpegenutenu. lencTBuA Hag MaTpuuamu.

Ecrm A = (_1 2 ) mB= (1 _1), To maTpuua C=A-2B nmeeT Bua;

0 -5 3 2
-3 4\ 3 -4y -3 4. -3 4
n(C S 2 (s o) (e o) 95 o)
3 Tema 2. CucrtemMbl NNMHENHbIX anrebpanyecknx ypaBHeHUN.

Ecnn  (x¢;y0) - pelleHne cucteMbl MUHENHbBIX YypaBHEHWUI (1

3 ;|_53),T0 Xo — Yo PABHO

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

4 Tema 3. BekTopbl. JInHeHbIe onepauun Hag BeKTOpamu.
[nvHa BekTopa a = 61 — 2] paBHa:

1) 24/10;  2)2V5  3)8; H2V2

5 Tema 4. BekTtopbl. [TponsseaeHuns BektopoB. lpumeHeHne nponsBeaeHns BEKTOPOB ANA pelueHus
NpUKNagHbIX 3agay

OaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga nx ckansipHoe Npou3BeaeHNe paBHO:

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

6 Tema 4. BekTopbl. [TponsBeaeHuns BektopoB. [pnmeHeHne npon3BeaeHUs BEKTOPOB ANA pelueHus
npuKnagHbIX 3agay

Mpu kakom 3Ha4YeHun m BekTopbl d = (4;m; —8)u b= (=2;—4;1) nepneHauKynspHbI?

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

7 Tema 5. MeToa koopanHaT
HaHbl aBe ToukM nnockoctun A (8; -6) n B (-2;4), Torga cepegvHa otpeska AB nmeeT KoopauHaThbl:

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

8 Tema 6. NMpsaamasa Ha nnockocTn
[laHo ypaBHeHue npsimon Ha nnockoctn: 3x — 2y — 1 = 0, Toraa yrnoBon KO3MMULIMEHT 3TOM NPAMOW paBeH:

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

9 Tema 6. NMpsAmasn Ha nnockocTn

o o o 1
YpaBHeH1eM NpsiMoii, NepneHANKYNSPHON NpsiMol y = ~x — 5, sBnsieTcs

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

10 Tema 7. KpuBble BTOpOro nopsigka.




2 —e)2
[HaHo ypaBHeHue runepbonbl @ - % =1.

Torga paccTosiHie Mexay ee hoKycamm paBHO:

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

11

Tema 8. lMnockocTb B NpocTpaHCTBE
HopmanbHbI BEKTOp NIockocTn x — 2y + 5z — 15 = 0 nmeeT koopauHaThbl:

1) (1;2;15);  2)(1;-2;5);  3) (-L;2:3); 4) (1;2;-15)

12

Tema 9. Mpsamasn B npocTpaHcTBe

.« . oX +5 z—5
Hal'lpaBJ'IHIOU.I,VIVI BEKTOp npAamMoun 1 = y__3 = - nMmeeT KoopaunHaTtbl:

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

13

Tema 10. BBegeHue B MaTeMmaTU4eCKUnM aHanus

In(1+x),
x—1

Hantu obnactb onpegeneHns yHKuMmn y =

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

14

Tema 10. BBegeHue B MaTeMaTU4eCKUM aHanus

sin7x .
——— paBeH:
x—0 Sin10x

1) 0,7; 2) -0,7; 3)0; 4H1

15

Tema 10. BBegeHue B MaTeMaTU4eCKUM aHanus

0O603HaunB 0 — 6ECKOHEYHO Manyo BEMUYMHY, © - BECKOHEYHO BonbLUyto BENMYMHY, C — KOHEYHYIO HEHYNEBYIO

0+C
BeNMM4YMHy, onpeanennTtb, YeMy paBHO COOTHOLUEHUE!: e

1) 0; 2) =; 3)C; 4) HeonpeaeneHHoCTb

16

Tema 11. NpoussogHas dyHKuum.

MpownssogHas pyHKUMKM y = e***3 umeet BUL;
1) xeX’+3 2) 2xe***3 3) —2xe***34) (x2 + 3)eX’+3

17

Tema 11. TMpounsBogHas yHKUMMN.
MpowussBoaHas pyHkumK y = In(1 — x2) B TOoUKe Xx=2 paBHa:

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

18

Tema 11. NMpousBogHble n audcepeHumanbl BbICWINX NOPAAKOB.
Vex OT YHKUMN Y = % paBHa:

1)6/x%; 2)—6/x%; 3)6x*%; 4) —6x*

19

Tema 12. NMpumeHeHne anddepeHLNaNbLHOro NCYUCIEHUA

dyHkUMsa vy = f(x) onpeaeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacdumk dyHkumm y = f'(x).




vA

<y |

Toraa To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

Cewmectp 2

20

Tema 13. DyHKLUUM ABYX U HECKOSbKUX NepeMeHHbIX.

O6nacTb onpeaeneHns PYHKUMN Z = ————
pea DyHKY WeEro:

9-x2-y2

Dx?—y2>92)x*+9y2<9;3)x2+y?2 >9,4)x*—y%2>9

21

Tema 13. DyHKUUM ABYX U HECKOSNbKUX NepeMeHHbIX.
Hantn grad(z)dyHkumm z = arctg(x + y) B Toudke (0; 0):

1) 2; 2) -2; 3)0; H1

22

Tema 14. dkcTpeMyMbl PYHKLMU ABYX U HECKOJTbKUX NepeMeHHbIX.
HaiiTn KpuTuyeckyto Touky yHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN UHTerpan U ero Bbl4UcneHue.
MHoxecTBO nepBoobpasHbix PYHKUMKN f(x) = i—j umeet Bua;
1) x+Inlx + 1| + C; 2) x—7In|x+ 1|+ C;

3) x+7n|x + 1]+ C; 4)X7Z+8x+C.

24

Tema 15. HeonpeageneHHbIN MHTErpan U ero BblYUCNeHue.

MHOXeCTBO NepBooBpasHbIX yHKUMKU f(x) = /x umeeT Bua:

) Vxt+c, 2)2Vxt+C, 3)§W+C, 4)—#_%.

XZ

25

Tema 15. HeonpeaeneHHbIN MHTErpan U ero BblYUCEHMe.

KakoB reomeTpunyecknin CMbICH onpeaeneHHoro nHterpana ot dyHkuum y = f(X) B nHTepsane [a,b] B aekapTtoson
cucTeme KoopamHaTt?

1). AnvHa nuHum y = f(X) B nHTepeane [a,b];
2). Mnowapak cdurypsl, orpaHnyeHHon nuHmen y = f(x) B MHTepeane [a,b];
3). CpenHee 3HayeHune dyHkumn y = f(x) B uHTepBane [a,b];

4). MNponssegeHve cpegHero 3HayeHus pyHKUUKM B MHTepBane [a,b] Ha AnvHy nHTepeana.

26

Tema 16. OCHOBHbIe Knaccbl UHTErPUpPyeMbIX PYHKLUNA.

MHoXecTBO nepBooBpasHbIX yHKUMKM f(x) = sin® 3 x

1)§—§sin3x+C; 2)%—%5in3x+€; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbIe Knaccbl UHTErPUpPYyeMbIX PYHKLUN.
Kakoi nHterpan He BblpaXxkaeTcsl B arieMeHTapHbIX PYHKUNSAX?

dx; 2) fxe"‘zdx; S)fe‘xzdx; 4)[ cos* 2 xdx

b
V=




28

Tema 17. OnpefgeneHHbI UHTerpan. Heco6cTBeHHbIe UHTerpanbl.

Kakoii U3 NpuBeAEHHbIX HUXKe MHTErParioB SIBMSETCA HeCOBCTBEHHbIM, ecni doyHKUms f(X) - HenpepbiBHA?

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

29 Tema 17. OnpeneneHHbI nHTerpan. Hecob6cTBeHHbIe UHTErpanbI.
o lnx
Yemy paBeH MHTerpanf —d ?
1) 1/8; 2) HTerpan pacxogutcs; 3)0; 4)2
30 Tema 18. MpunoxeHna onpeaeneHHOro UHTerpana.
Yemy paBHa nnowiagb urypbl Ha pucyHke?
¥
ko)
c -:
A B B
B D B B B A
D). [, fdx 2).J; (F() = @()dx 3). [, f(x)dx — [, p()dx 4). [, f(x)dx — [ ¢(x)dx
31 Tema 19. OnddepeHumnanbHbIe ypaBHEHUSI NePBOro nopsgka.
Kakoe 13 ypaBHeHuI He aBnsaeTcs anddepeHumansHbiM ypaBHEHUEM C pa3gensiowumMncs nepemMmeHHbIMmn?
1) J/y? + 1dx = xydy; 22 = f(x) - g(y);
3y +p() Y =90 4) 2= cgrax
32 Tema 19. OudhdepeHumnanbHble ypaBHEHUs1 NepBOro nopsigka.
O6wmn nuTerpan auddepeHUmansHOro ypaBHeHUs ‘;—’2' = xdx UMeeT BUA;
1 1—XZ+C 2 1—XZ+C 3 —x2+C 4 1 2+cC
)=y =T HGD =T HCAY =T HGH S =x
33 Tema 20. AudhhbepeHumnanbHble ypaBHEHUSI BTOPOro nopsiaka.
OnddepeHunansHbIM ypaBHEHMEM BTOPOro Nopsaka ABnseTcs:
dy
l)ya —y2tgx = x;2)4y" — 3y’ =5e%; 3)4y" —3y" + 2y = 5e%; Dx?y? -2xy+1=0
34 Tema 21. JluHenHble andcpepeHunanbHble ypaBHEHUSA BTOPOro nopsigka.
[aHo gnddepeHumnansHoe ypaBHeHne y" —y' — 6y = 0, TOraa xapakrepuctnyeckoe ypaBHeHue dyaet uMmeTb Bua:
D6k —k—1=0; 2)k?*+k+6=0; Dk*’+k—-6=0; Dk *-k—-6=0
35 Tema 22. YucnoBble pagbl.
Kakoi 13 gaHHbIX psooB ABNAETCA CXOAALLMMCS:
i L EIXTEI
W D2 I D2,
n=
36 22 Hucnosble pﬂ,qbl

[ns Kakoro 13 creayowmx psSaoB BEPHO YTBEPXKAEHWE: ecnu Hﬁﬁu" = 0 psag OOCTOBEPHO CXOOUTCA:

S baSiaS
n=1 n=1 n=1

4) —




MpunoxeHne2

paboyeii NporpaMMbl AUCLUMNINHBI MaTemaTtuka
HaumeHosaHue aUCL{UﬂﬂLleI

no HanpasneHwuto nogrotosku: 38.05.01 SkoHomumyeckasi 6esonacHocTb
HaumeHoBaHwue Ol (npoduns): SkoHoMm4eckasi 6esonacHocTb GusHeca
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3agayu, Kemchbl)

Ne n/n |

YcnoBums TUNOBbIX MPaKTUKO-OPUEHTMPOBAHHBLIX 3a4aHui (3agad, Kencos)

CewmecTp 1

1

Tema 1. MaTpuubl u onpegenuTenu.

[OaHbl oBe MaTpuubl A = (; i) mB= (_11 i)

Tpebyetcsa Havtn C = A - B — 2A.

Tema 2. CucteMbl NNHENHBbIX anredépanyecknux ypasHeHUN.

Cuctema TpEX NUHENHbIX YpaBHEHUIA C TPeMSst HEM3BECTHBIMM X1, X2, X3 3ajaHa pacLUMpeHHon maTpuei
1 2 1[4
<3 -5 3 1>.

8

2 7 -1
TpebyeTtcs: 1)  3anvcaTb CUCTEMY B KAHOHMYECKOW dhopme (B BUAE CUCTEMBI YpaBHEHUIA),

2) HaNTWU pelleHne 3TOM CUCTEMbI METOLOM MOSTHOMO UCKITHYEHWS,

3) pewwnTb 3Ty Xe cuctemy no popmynam Kpamepa.

Tema 4. BekTopbl.

OaHbl BepwmHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukm A, B, C -
BEPLUMHBLI €€ OCHOBaHMS.

CpencrtBamu BEKTOPHOWM anrebpbl HANTU:

1)  BEKTOpbI C HAYanoMm B TOYKe B 1 KOHLIOM B OCTanbHbIX BEpLUMHAX NMpaMuapl;
2)  ANVHY M HanpaenswoLLMe KOCUHYCbl BekTopa BC;

Tema 4. Bektopbl. [[pon3BeaeHns BeKTOpoB

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

CpeacTBamy BEKTOPHOM anre6pbl HanTu:

1) ckansipHoe npouseeaeHue BekTopos BC u  BQ;
2)  yron ¢ mexay pébpamu BC u BQ;

3)  BeKTOpHOe npousBefeHIe BeKTopoB BC U BA;
4) nnoLagb OCHOBaHWS NMpaMuabl;

5) 006bEM nupamuabl.

Tema 5. MeToa KoopAMHAT Ha NNOCKOCTU
TpeyronbHuk ABC 3agaH cBovMm BepunHamu: A(5,7);B(8,4)C(3, —3).

Hantn anuHy BeicoTsl h, npoBeaéHHoM u3 BepLumHbl C.

Tema 6. NMpsAmasa Ha NNOCKOCTW.

TpeyronbHuk ABC 3agaH cBonmun BeplunHamu: A(5,7);B(8,4)C(3, —3).
HawTtu: 1) ypaBHeHue cTtopoHbl BC (B oTpe3kax Ha ocsix),

2) ypaBHeHWe CTOPOHbI BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC un BA,

4) ypaBHeHne meamaHbl BM (¢ yrnoBbiM k03 dULIMEHTOM),

5) ypaBHeHwue BbICOTbl AK (C yrnoBbIM KO3 PULMEHTOM),

6) ypaBHeHwue npsmMoln L, npoxoasiuen yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsigka.

YKa3aTb TUMN KpUBOK BTOPOro NOopsiika, HaWTu ee napameTpsbl, CAenaTb YepTex:




@+8)? _ y?
16 9

=1.

8 Tema 8. NMnockocTb B NnpocTpaHCTBE

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

Hawntu:

1) ypaBHeHue nnockoctu (ABC);

2) yron B mexpy npamoni (AD) n nnockocTbio (ABC);

3) ypaBHeHue npsmoii (L), npoxopsiwen yepes (1)D L nn. (ABD);
4) yron y wmexay nnockoctbio (ABC) n nnockocTbto (ABD);

5) ypaBHeHue nnockocTn (Q), npoxoasiien yepes(:) C || nnockoctn (ABD).

9 Tema 9. MNMpsamMasn B npocTpaHCcTBE

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

HawnTu:

1) ypaBHeHue npsimon (AB) B KaHOHU4YeCKon hopME;

2) ypaBHeHue npamoini (R), npoxogsiien Yyepes ToukyD napannensHo (AB);

3) Tynow yron a mexay npsmeimMu (AB) u (AD), T.e. a = (AB % AD)

10 Tema 10. BBegeHue B MaTemMaTU4YeCKUM aHamNus.

log,(x—-1)

HaiiTn obnacTe onpeaenexuns yHkummn y = ——

11 Tema 10. BBegeHne B matemaTuveckum aHanus. NMpeaensl u HenpepbiBHOCTD.

Bbluncnutb npeaensl, He nonb3yACb NpaBuUioM Jlonutans:

1) lim 2 2) lim 227X 13y lim X5 4) lim
X

€0S 3x—cCoS 4x
x>1 Vx+8’ 00 5x242x x—>—2 x2+7x+10’ x50  xSin3x

12 Tema 10. BBegeHne B matemaTuveckun aHanus. Npeaensl U HenpepbiBHOCTD.

HanTtn Touku paspbiBa yHKUMK. [1OCTPOUTE YepTex.

X, x< -2
y=44—x% -2<x<0.
4 —x, x>0

13 Tema 11. NMpoussoaHasa yHKLUN.

Monk3ysacek opmynamu anddepeHLMpPOBaHNS, HANTU NPOM3BOAHbIE CNEAYHOWMX (YHKLUMIA:

coS X
Dy =1———32).y =4cos’x;3).y = e/ 4)y = x*V1 - 22

14 Tema 12. NpumeHeHue auchdepeHunan-HOro McUMCNEHUA.

Hantn npegensl, ncnonb3ys npasuno Jlonutans:

1 . 1+4x—x* | 2 lim 1—cos 2x,
X—00 X+3x242x%’ x50 1—cos 3x’
. Insinx
3 —_ .

4. lim(x+1) e,
X—00

X—+0 Insin 5x’

15 Tema 12. NMpumeHeHue anddepeHUnanbLHOro UCHNUCNEHUA.

HaiiTi uHTepBansl MOHOTOHHOCTM M 9KCTPEMYMbl pyHKUMM y = x3 — 3x2 — 9x — 12

16 Tema 12. NpumeHeHue anddepeHUNanbHOro MCYMCIIEHNS.
Haintn Hanbonbliee n HauMmeHbluee 3HadveHne PyHKuMn y = x3 — 3x2 —9x + 35 Ha oOTpeske

[-4; 4].

CewmecTtp 2

17 | Tema 13. ®yHKUMM ABYX M HECKOMLKMX NEPEMEHHbIX. YacTHbIE NPON3BOAHbIE.




x 0z 0z
z= lny. [okasaTtb, 4TO 5 Xt 3 V= 0.

18 Tema 13. ®yHKUUM ABYX M HECKONbKUX NepeMeHHbIX. [IpousBoaHas no HanpaBneHUIo U rpagueHT.
o ou 1 g g z2
Hantn gradu wu 5, B TOuKe Mo(l;g;—l), ecnn | = 0My, u = 7+xz.
19 Tema 14. SkcTpeMyM (pyHKLUN HECKOJIbKMX NEPEMEHHbIX.
Haiitu akcTpemymbl pyHKUMM  z = 2x — 2y — x2 — y2.
20 Tema 14. dkcTpeMyM (PyHKUUN HECKOJIBbKMX NEPEMEHHbIX.
Harit Hambonbluee 1 HavMeHbllee 3HavyeHnss PyHKUMU  z = x2 + 2y + 1 B 3aMKHyTOM 06acTu, orpaHMyYeHHON
ocamu 0x, Oy 1 npsamon x+y=3.
21 Tema 15. HeonpeaeneHHbIN MHTErpan v ero BblYMUCleHne.
Bolumcnute uHterpan: [(x* + e*)dx
22 Tema 16. OcHOBHbIe Knaccbl UHTErpUpyeMbIX OYHKLMIA
) earctg(x) . x . 2x+3
Bommenuts: 1. [———dx;  2.[(x+ De¥dx; 3.[ o —dx.
23 Tema 17. OnpepeneHHbIN UHTerpan. Heco6cTBeHHbIE UHTErpansl.
2
Bblumcnus [ In x dx
24 Tema 18. MpunoxeHus onpeaeneHHOro MHTerpana.
BbluvcnuTe nnowaab urypbl, orpaHU4eHHON NMHNSMU
y=x-1%>uny=5-—x2
25 Tema 19. fuddepeHumnanbHble ypaBHEHUS1 NepBOro nopsaka.
Hartu o6wwmin uHterpan ypasHetust  ydx + (1 + x%)dy = 0.
26 Tema 19. AndcbepeHumanbHble ypaBHEHUA NEPBOro nopsiaka.
Hantun peweHue ypaBHeHus: y' — Ey = x YOOBMETBOPAOLLEE HAYalbHbIM YCOBUSAM V=1 =2
27 Tema 20. AndrchbepeHumanbHble ypaBHEHUA BTOPOro nopsiaka.
Haritu yacTHoe peleHue ypasHeHus (1 + x2)y” — 2xy’ = 0, yaoBneTBOpsiioLLee HauanbHbIM YCNOBUAM Y|, =
0,' y’|x=1 =1.
28 Tema 21. JluHerHble audcepeHunanbHbIe ypaBHEHUA BTOPOro nopsigka.
HanTtun yacTHoe pelueHVe ypaBHEHWS, yOOBNETBOPSIOLLEE YKa3aHHbIM HavarnbHbIM ycnoBuam:  y" — 5y’ + 4y =
0, VIk=0=5, Y'lx=0=8
29 Tema 21. JluHerHble audcepeHunanbHble ypaBHEHUA BTOPOro nopsigka.
Haiitn obuiee peweHnne ypaBHeHns  y” — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 22. Yucnosble psaabl.
" o n_ 1 2! 3! n!
ccnepgoBaTh CXOOAMMOCTb psaa Zn=1; =ptatstots+.
31 Tema 22. YncnoBble pAabl.
Wccnepoeatk cxoguMocTb paga Yo (=1t % = lnT3 - ”TT4+. A (=Dt % +..
32 Tema 23. ®dyHKUNOHarNbHbIE pAAbI
-~ s n_1 1 2,1 3 1 n
Hantn nHtepsan n paguyc cxognumocTtu psaga Zn:1n(n+2)x =X Hoxt ot + T +...
33 Tema 23. dyHKUMOHanNbHbIE psAAbI

—x2
—e X

PasnoxuTb B paa yHKUMIO Y = lx_z
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