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Paboyas nporpamma ancuMnnnHbl COCTaBneHa B COOTBETCTBUM C dheaeparnbHbiM rocygapCTBEHHbIM 06pa3oBaTenbHbIM
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CocrtaButens (1):

KaHaMaaT TeXHUYeCKnX Hayk, [JdoueHT BonbHoBa [unana
BnagnmupoBHa

KaHOuaaT TeXHUYECKMxX Hayk, [JoueHT Mepanskosa Hatanbes
AnekceeBHa

Ot kadbenpbl cocTaBuTens: Poxkos Hukonamn

3aBeqyowmn kadeapon MmaTemMaTmrkm Hukonaesuy

Ot BbINycKatoLen kadeapbi: ®paguHa TaTbsiHa

3asegyowmn kagenpom MnbnHW4Ha

MeToguyeckuin otaen:




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:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A OPMUPOBAHUS KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAX, CC*)OpMVIpOBaHHbIX Ha npeabigywem ypoBHe O6pa3OBaHVI$|

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlMK-2: CnocobeH ocyliecTBNATbL c60p, 06paboTKy M CTaTUCTUYECKUI aHAaNU3 AaHHbIX, HEOOXOAUMbIX ANA peLueHus
nocTaBfieHHbIX 9KOHOMUYECKUX 3aaay;

3HaTb: OCHOBbI BbICLLE MaTeMaTUKN, OCHOBHbIE MOHATUS Y MHCTPYMEHTBI aHaNUTUYECKON reoMeTPMN U NMHEHON anrebpb;
OCHOBBbI AnchdepeHUManbHOrO U MHTErpanbHOro UCYUCIIEHUST; ANeMEHTbI TEOPUM BEPOSITHOCTEMN.

YMeTb: MpUMEHSITb MatemMaTuyeckne MeToAbl AN PeLUeHUsl 3KOHOMUYECKMX W OpraHM3aLMOHHOYNpaBrneHYecknx 3agav;
paboTaTb C MaTeMaTUYECKON NMTEPATYPOIN, HEOGXOAMMON ANs pELLEHNs KOHKPETHbIX 3a/a4 YNpaBneHust U SKOHOMUKMU;
BnageTb: MeTogamu Beibopa, NOCTPOEHUS M aHanu3a MaTeMaTUyeckmx Moaenew npoLeccoB 1 BNEHUI B cdhepe SKOHOMUKM U1
MeHe)KMeHTa, cofepXXaTenbHoM UHTepnpeTaumm NonyyYeHHbIX pe3ynbLTaToB.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE

O | KoHTakTHas

a g |pabora

5 MHHoBaLU. dopma

HaumeHoBaHWe n cogepxaHune pasgenos, g = CP
9 g c dopmbl TeKyLlero
TEM U y4eOHbIX 3aHATUI s g Nex. Mp. (4achb) o

S e 3aHATUN KOHTpOnS
2 | (vacbl) | (4ackl)
x

Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
[enctBms Hag matpuuamu. Matpuubl.
Csowicta matpuy. Onpegenutenu. CeBorcTea
onpegenuTenen. 2 3 10
MpakTunyeckme 3aHaTUS: Jencteua Hag
mMaTpuuamu. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agay)

Tema 2. Cucrtembl NMMHENRHBIX
anre6panyeckux ypaBHeHuit. Mpumeps! 1 ©
39KOHOMMKO- MaTemaTMyecKkux Mogernen
NpeAcTaBneHHbIX B BUAE CUCTEM NIMHENHbIX
ypaBHeHun. Mogenb MexxoTpacneBoro
©anaHca. ®opmynbl Kpamepa, meTtog 2 5 10
MOSHOMO UCKITHOYEHNS.

MpakTuyeckune 3aHsaTUA: PelleHne cuctem
NVHEenHbIX anrebpanyecknx ypaBHEHWN
METOAOM MOJIHOTO UCKIOYEHMS, MO
dopmynam Kpamepa (PelieHne 3agav)




Pasgen 2. BekTopsbl

Tema 3. Bektopbl. JInHenHble onepaunn Hag
BekTopamu. OnpegeneHne BekTopa.
PaBeHcTBO BekTopoB. KonnunHeapHsle n
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. [pon3BeaeHns 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 koopauHar. (PeleHue 3agadq)

Tema 6. lNMpamasa Ha nnockocTn. OCHOBHbIE
ypaBHEHUSA NPAMON. Yron mexay npsiMbIMu.
YcnoBusi napannenbHOCTU U
nepneHAMKYNSPHOCTU NPSMBbIX.
Busyanusaunsi 3koHOMUKO-MaTeMaTUYECKNX
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
TPW OaHHble TOYKK, 06LLee ypaBHEHNME.
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 ypaBHEHNS MPAMOWN.
YpaBHeHUsa NpsMOn, NpoxogsaLen Yyepes gse
3afiaHHble TOYKW. [1psmMasa 1 NNOCKOCTb B
NpPOCTPaHCTBeE.

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

Pasgen 5. uddepeHumnanbHoe ncuncneHune

yHKLNN
OAHOWN NnepemMeHHOM

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 dhyHKLUMIA. ["padmk
crnpoca u npegnoxeHus. I"padunkm
NPOn3BOACTBEHHOM (DYHKLINN.

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

Tema 11. NpownssogHasa yHKuuN.
MponsBogHasi U ee reoMmeTpUYEeCKUn CMbICH.
MpaBuna guddepeHumpoBaHms. 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. NccnepoBaHune

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

lMpakTnyeckne 3anHatus: NMNpumveHeHne
NPOU3BOAHbLIX NPW UccnefoBaHUU PYHKLUA U
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. ®yHKUMN HECKOMBKNX NEepeMeEHHbIX

Tema 13. OyHKUMM OBYX U HECKOSNbKUX
nepemMeHHbIX.

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

MpakTnyeckue 3aHATUA: BbluncneHue
YaCTHbIX NPOM3BOAHbBIX PYHKLINA.
MpumeHeHne nonHoro anddepeHumana
YHKUUIN MHOMMX NEPEMEHHbIX ANSA peLleHnst
3agay B obractu akoHoMuku. (PelweHune
3agad)

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HeCKOmNMbKUX nepemMeHHbIX. OCHOBHble
noHsTNA 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 METOAbI MHTENPUPOBAHUS.
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, o6beMoB Tern NepeMeHHOro
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. [InddepeHumnansHble ypaBHEHNSA
n pagpl

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

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

Tema 20. AndbdepeHumnanbHble ypaBHEHNS
BTOpPOro nopsigka. HavaneHble ycnosus.
Cny4au, fonyckarLme NOHWKEHWSA nopsaaka.
MpakTuyeckme 3aHsaTuA: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOroO
nopsiaka, ONyCKalLmMe MOHMWKEHNE
nopsigka. (PeweHune 3agady)

Tema 21. JluHenHble gnddepeHumanbHble
ypaBHeHus BToporo nopsigka. JinHenHole
OfHOPOAHbIE N 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. Npasuna gencTems c
pagamu. Paabl ¢ NONOXUTENbHBIMU YreHaMu.
MpusHakn cxogmMmocTn. 3HakonepemMeHHble
psaabl. Teopema JlenbHuua ans
3HaKkouyepeayLmnxcsa pagos.

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




Tema 23. OyHKUMOHANbHbIE PAAbI.
CteneHHble pagbl. OnpegeneHne 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) 34 34 49

KOHCyJ'IbTaLI,VIIA N NPOMEXYTOYHasa atrectauma

(Ok3ameH) 2.5 24,5

Bcero koHTakTHas pa6orta n CP no

166,75 193,25

aucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHOM He NPeasyCcMOTPeHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasareneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaToOB 00y4yeHus
5.1.1 NokasaTenu oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHus pesynbTaToB 00y4YeHus
KoMneTeHunn cpeactea
dopmynupyeT mateMaTyeckme MeToapbl U npoueaypbl OCyLLECTBNEHMUS
cbopa, 06paboTkn 1 aHanM3a gaHHbIX, HEO6XOAMMBIX AN peLleHus
NMOCTaBlTIEHHbIX SKOHOMUYECKUX 3aaauy
MpoBoauT cbop, 06paboTKy N aHanNM3 AaHHbIX, HEOOXOAUMbIX ANS
OrMK-2 pelieHna NocTaBlieHHbIX 3KOHOMWYECKUX 3adad, NpuMeHAd

mMaTemMmaTu4yeckme metToabl.

MpoBoanT nccnegosanus (cbopa, 06paboTku 1 aHanm3a gaHHbIX),
HeobxoauMmble ANS peLlleHns NocTaBneHHbIX 9KOHOMUYECKUX 3agad,
onMpascb Ha NOCTPOEHHbLIE MaTeMaTUYeckMe Mogenum npoLeccos u
ABMNEHUN.

5.1.2 Cuctema n KkpuTepum oueHUBaHusA

LWkana oueHnBaHus

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMNETEHLNN

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnn4HO) npegMeTa 1 LUMPOKYH 3pyauLnIo B

MonHbIN, ncyepnbiBaoLWMI OTBET, ABHO
OEMOHCTPUPYIOLLMIA rNyOoKoe NOHUMaHNe

oLeHuBaeMon obnacTtu. Kputndeckui,
OopurMHarnbeHbIN NOAXo4 K MaTepuany.

4 (xopoLlo) MCTOYHMKOB NHdopMaumun. Moaxoa K

OTBeT NOSHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06s3aTenbHbIX

mMaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.




3 (yROBNEeTBOPUTENLHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSIbKO
NeKUMOHHble MaTepuarnsl, 6e3
camMmocTosiTeNnbHOM paboThl €
pekoMeHA0BaHHON NuTepaTypoun.
[eMoHCTpupyeT NoHMaHue npeaMeTa B
uenom, 6e3 yrnybneHns B getanu.
MpuUCyTCTBYIOT CyLLECTBEHHbIE OLUMBKM Mnu
npo6enbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.

2 (HeyOoBnNeTBOPUTENbHO) | 3HAUUTENBHON YacTU NMPUHLMMNMUATBHO

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM sk3ameHaTopa. HesHaHue

BaXHbIX 31IEMEHTOB ANCLMMITUHBI.
MHorouncneHHble rpybbie owmnbkm.

,D,eMOHCTpVIpyeT NnoHMMaHWEe npegveTa B

3auTeHo uenom, 6e3 yrnybneHus B getanm.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomoLLmM sk3ameHaTopa. HesHaHue
He 3auteHo 3HAYMTENBHON YacTy NPUHLMNMANbHO

Ba>)KHbIX 31IEMEHTOB ANCLMMIUHBI.
MHoroumcneHHble rpybbie owmnoKu.

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 | DOpMYNMpPOBKM BONPOCOB
Cemectp 1
1 Matpuubl n onpegenutenn. Onpegenenus. Ceonictea. [lenctenst Hag maTpuuamn. PackpbiTue onpegenutenen
BTOPOrO 1 TpeTbero NopsaKoB..
> 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 Ponnsa v JlarpaHxa, nx reomeTpuyeckmii 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 MHTerparnsl nepBoro 1 BToporo pogos. OnpegenexHne. CXoaUMOCTb.

22 MpunoxeHus onpeaeneHHoro uHTerpana. BelumcneHve nnolagei NNockUx duryp

KomnnekcHble yncna. Onpenenerue. [lencTemsa Hag KOMMnekCHbIMKU Yicramm. ®opmyna Myaspa. dopmbl
3anMcK KOMMNSEKCHOTO Yncha.

23

IvddepeHumnanbHble ypaBHEHUSI MEPBOro NOpsiaKa, UX OCHOBHbIE BUAbI (C pa3aensiolLmMmMucs u

24 .
pasfaeneHHbIMU NepeMeHHbIMU, NMHelHbIe, ogHopoaHble). ObLee pelleHve 1 3aaada Koluu.

25 JInHenHble anddepeHumnansHble ypaBHEHUSA BTOPOro nopsiika ¢ NOCTOSAHHbIMK Ko3dhduLmMeHTamm

26 |-|pVI3HaKVI CXOOMMOCTU 3HAKONOJNOXNTESbHbIX N 3HAaKONepeMeHHbIX pAaaos, abconTHasa cxoaMMOCTb.

27 Yncnosble pagbl. Onpegenexne. Ceonctea. Heobxoanmbin NpuaHak CXOANMOCTU.

DyHKLMOHanNbHble pagbl. CTeneHHble psabl.  Obnactb cxoammocTn. Teopema Abens. Paguyc n nitepsan
CXOOUMOCTH.

28

29 Pagbl Terinopa u MaknopeHa

5.2.2 TunoBble TecTOBble 3aAaHUA

TunoBble TECTOBbIE 3adaHUs HaxoasaTcs B [punoxeHun
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

Tunosble NPaKTUKO-OPNUEHTUPOBaHHbIE 3adaHNA HaxXoaAaATCAa B anIJ'IOM(eHVIVI

5.3 MeToauueckne matepuansl, onpegensirowme npoueaypbl oueHUBaHUA 3HAHUNA, YMEeHUN, BnageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroerocs K NpoMeXxyTo4yHoM aTTecTaumMm U Nnopsaaok NMMKBMAAUUM akageMnyeckom
3a0/MKEHHOCTHU

MpoBeneHve NPOMEXYTOYHON aTTeCTaLUN pernameHTMPOBaHO fokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCneBaeMoCTH U NPOMEXYTOYHON aTTecTaumm obyyaroLwmnxca»

5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUMcuunianHe

YcTHas + MucbMeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTalMm nNo gUcLUUnmnHe

* Ha nogroToeky oTBOAMTCA 45 — 60 MUHYT
* Ha OTBET No duneTty 1 ononHUTEnNbHbIE Bonpockl 30 — 35 MUHYT
* CMONb30BaHKEe BCMOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCNEKTOB U TN.) HE NPeAYCMOTPEHO

6. YYEBHO-METOAUYECKOE U UH®OPMALMUOHHOE OBECMNEYEHUE ANCLUUNIIAHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3pgaTtenbcTBo | [oa nspaHna | Ccbirnka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
LWHapeBa, I". B. Bbicliaa matematuka Mockea: At v Ap Meava 2023 Eggsr(l//\llv;vzv;ggt;]?%lfs
NnteuH, . B. Bbiclwas maTtematuka. CraBpononb: https://www.iprbooks
JInHenHas anrebpa CTaBpOononbLCKuii 2022 hop.ru/129574.html
rocyaapCTBeHHbIN
arpapHbIil yHBepcuTeT
AbpawmsiH, A. B. HenpepbiBHas maTtemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpegeneHHble n
onpefeneHHbIe MHTerpansi, Poctos-Ha-[loHy,
HecoBCTBeHHbIe MHTerpanbl, | 1 araHpor: Msparenscrso 2022
uncnoBble psiabl, yHKLMM tOxHoro cpepepanbHoro
HEeCKOIbKMX NepeMeHHbIX, yHuBepcuteTta
anddepeHumnaneHble
ypaBHEHUsI
6.1.2 lononHuTenbHas y4yebHas nutepatypa
WHapesa, I'. B. Bbicluaa matemaTtunka Cumdpeponons: http://www.iprbooksh
(MnHenHas anrebpa) YHUBEPCUTET SKOHOMMUKM 2020 0p.ru/101397.html
W ynpaeneHus
Hepobosa C.9., MaTtemartuka. Cankr-AeTen6vor http://publish.sutd.ru/
Konbuosa T.B. HeonpegeneHHble n CI'I6FYI'Iq'ﬂyp ) 2023 tp_ext_inf_publish.ph
onpeneneHHble NHTerpanol p?id=2023124




Konbuosa T.B.,

MaTtemaTuka.

CaHkr-leTepbypr:

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-’ 'eTepoypr: 2022 tp_ext_inf_publish.ph

crnerynth

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 pacnpoCTPaHAEeMOro NporpamMmmHoro o6ecnevyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTtepuanbHO-TeXHU4YECKON 6a3bl, HeO6X0AUMOM NS OCyLUeCcTBIIeHUs o6pa3oBaTeNIbHOro
npouecca no gucumnnuHe

AypauTtopus OcHalleHne
MynbTuMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekumoHHas y Py, P

aygutopusi

YyebHasa aygmtopusi

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




MpunoxeHwne 1

MpunoxeHune
paboyen nporpamMmbl AUCLMMITUHDI MaTtematuka
HaumeHogsaHue OUCL{LII'IHUHbI
no HanpaeneHuo nogrotosku: 38.03.01 koHOMUKa
HammeHoBaHue Ol (npodung): Bce npodunu
5.2.2 TunoBble TeCTOBbIE 3afaHnA
Ne n/n | ®opmMynupPOBKKN TECTOBLIX 3adaHni
Cemectp 1
1 Tema 1. MaTtpuubl n onpegenutenu. [leicTBMA Hag MaTpulamu.
6 -3 0
Mpw kakom 3HayeHuUnA onpegermTtens |2 1—2 0[=0
0 0 1
1) 2; 2)1; 3) 0,5; 4H0
2 Tema 1. MaTpuubl n onpegenuTtenu. [lencTBua Hag MaTpyuamMm.
(-1 2 _(1 -1 AL .
Ecrim A = ( 0 _5) nB= (3 ) ) To matpuua C=A-2B umeet Bua;
-3 4\, 3 -4, -3 4\, -3 4
D (—6 —9)' 2) (—6 —9)' 3)( 6 —9)’ 4) (—6 9)
3 Tema 2. Cuctembl NUHENHbIX anreépanyecknx ypaBHEHUN.
Ecrnn  (x,; yo) - pelueHne cucTembl IMHENHbIX YpaBHEHWIA (; §|_53) TO Xy — Yo PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4) 7,5

4 Tema 3. Bektopbl. JIMHeHble onepauvm Hag BeKTopamu.

[nuHa BekTOpa @ = 61 — 2] paBHa:

1) 2v10; 2)2V5  3)8  4)2V2

5 Tema 4. Bektopbl. [ponsseaeHus BekTopoB. [pMmMeHeHMe NnponsBeaeHUS BEKTOPOB ASl peLleHus
npuKnagHbIX 3agay

OaHbl BekTopbl @ = (—1,2—4) 1 b= (2,-3,0), Torga ux ckansipHoe NpousBeaeHne paBHoO:

1) 5; 2) -6; 3) -8; 148

6 Tema 4. Bektopbl. [ponsseaeHns Bektopos. [[puMeHeHMe npon3BeaeHUs BEKTOPOB AN peLlueHust
npuKnagHbIX 3agay

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

1)4; 2) -4; 3)0,4; 4H0
7 Tema 5. MeToa koopauHaT
OaHbl aBe To4vkm nnockoctu A (8; -6) u B (-2;4), Torga cepeguHa otpeska AB nMeeT KoopauHaThl:
1) (3;-1); 2) (5:-5);  3)(3:1); 4) (3;-5)
8 Tema 6. NpsAmaa Ha NNOCKOCTHN
[aHo ypaBHeHue npsamoin Ha nnockocTn: 3x — 2y — 1 = 0, Torga yrrnoBon KoadULUMEHT 3TON NPSMON paBeH:
1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3
9 Tema 6. NMpsimasa Ha NNOCKoCcTH

- o o 1
YpaBHeH1eM NPsSIMON, NePNeHANKYISIPHON MPSIMON y = ~x — 5, ABNseTCs

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

10 Tema 7. KpuBble BTOporo nopsigka.
[aHo ypaBHeHue runepobornsl @ - % =1.
Torga paccTosiHue mexay ee oKycamu pasHoO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. MnockocTb B NPOCTPaHCTBE
HopManbHbIN BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopAnHaThI:
1) (1,2;15); 2) (1;-2;5);  3) (-1;2;3); 4) (1,2;-15)
12 Tema 9. NMpsAman B npocTpaHcTBE
Hanpasnsowuin BeKTop npsmomn f = % = ? MMeeT KOOpAMHAaTbI:
1) (1'5;-5); 2) (0:5;-5); 3) (1:-3:2);  4) (2:3;5)
13 Tema 10. BBegeHne B maTemMaTnyeckmm aHanums
In(1+x),

Haitn obnactb onpeaeneHns yHKUMN y = 5
1) (1;00); 2) (—0;1) U (1;); 3) [~ 1)U (;0); 4)(-1;1) U (1;0)
14 Tema 10. BBegeHne B maTemMaTnyeckmm aHanums




sin7x

paBeH:

x—0 Sin10x

1)0,7; 2)-0,7; 3)0; 41

15

Tema 10. BBeaeHme B maTemaTuyeckuin aHanms
0603Ha4MB 0 — 6ECKOHEYHO Manyl BENNYUHY, © - BECKOHEYHO BONbLUYO BENMUYMHY, C — KOHEYHYHO

+C
HEeHYNEeBYIO BEMNMUYUHY, ONPEAENUTb, YEMY PABHO COOTHOLLEHNUE: OOT
1) 0; 2) ; 3)C; 4) HeonpeOeneHHOCTb

16

Tema 11. NMpounsBoaHasn byHKUUK.
MpounssoaHas yHKUMK y = e***3 yveeT BUA;
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e*’+3

17

Tema 11. TMpousBoaHas PyHKUUK.
MpoussogHas yHkuMM y = In(1 — x%) B ToYKe X=2 paBHa:
1) %; 2) -3/4; 3) 4/3; 4) -4/3

18

Tema 11. NMpousBoaHble U ancddepeHLManbl BbICLLIMX NOPAAKOB.
Ve OT PYHKUMM Y = xiz paBHa:
1)6/x%; 2)—6/x%; 3)6x%; 4) —6x*

19

Tema 12. NMpumeHeHue andcepeHUnanbLHOro ncyncneHus

®yHKkumA y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadumk dyHkumm y = f'(x).
A

\'

lyi=l1(%) ‘
H /1\‘\/1‘
O] N\ .

L] e
24 §

Torga Todka MMHMMYMa Ha npomexyTke (-5;4)
1) x=1; 2) x=-3; 3) x=2; 4) x=-5

CewmecrT

p2

20

Tema 13. ®YyHKUMU ABYX U HECKOJNIbKUX NEepeMEeHHbIX.

1
Jo—xZ-y?
1) x2—9y2292)x2+y2<93)x2+y2=9;4)x2 —y?2>9

O6nacTtb onpegeneHns pyHKumMn Z =

21

Tema 13. ®YyHKUMU ABYX U HECKOJNIbKUX NEepPeMEHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x +y) B T04ke (0; 0):
1) 2; 2) -2; 3)0; 1)1

22

Tema 14. kcTpeMyMbl PYHKLUM ABYX U HECKOJIbKUX NEepPeMeHHbIX.
Haintu kputnueckyto Touky yHKUMK z = 2xy + x2 + y2.
1) (0,0); 2) (1;1); 3) (1-1) 4) (2;2)

23

Tema 15. HeonpegeneHHbIW MHTErpan U ero BblYMCreHue.
8
MHoxecTBO nepBoobpasHbix pyHKUMK f(x) = i—:l nmeeT BUA;

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

24

Tema 15. HeonpegeneHHbIW MHTerpan U ero BblYMCreHue.
MHOxecTBO nNepsoobpasHbix dyHKkUMK f(x) = Yx umeeT eua:

) Vxt+c, 22+, 3) VR4, 4)—%_2%.

25

Tema 15. HeonpegeneHHbIN MHTErpan v ero BbIYUCIEHME.
KakoB reomeTpunyeckuii CMbICN onpeaeneHHoro nHterpana ot dyHkumm y = f(x) B HTepBane [a,b] B
[eKapToBOM CUCTEME KOOpAnNHaT?

1). OnnHa nunun y = f(X) B nHTepeane [a,b];

2). MNnowaab urypsl, orpaHu4eHHon nuHmen y = f(x) B uHtepsane [a,b];

3). CpegHee 3Ha4veHune pyHkumm y = f(X) B uHTepBane [a,b];

4). NpounssegeHne cpeaHero 3HaveHus yHKUMM B UHTepBane [a,b] Ha onuHy nHTepsana.

26

Tema 16. OcHOBHbIE KNaccbl MHTErpUpyemMbIX (PYHKLUNA.
MHoxecTBO NepBoobpasHbiX PYHKUMK f(x) = sin? 3 x

1)§—§sin3x+c; 2))2—C—ésin3x+C; 3)§+%sin3x+6; 4) sin®3x+C




27

Tema 16. OCHOBHbIE KNaccbl MHTErpupyemMbIX (OYHKLUNA.
Kakol nHTerpan He Bblpa)kaeTcsl B 3fieMeHTapHbIX PYHKUUAX?

2 3)fe‘x2dx; 4)[ cos* 2 xdx

N

28

Tema 17. OnpepgeneHHbIN nHTerpan. Heco6cTBeHHbIE MHTerpanbl.
Kakon 13 npuBefeHHbIX HUXE MHTErpanoB SBMseTcs HeCOOCTBEHHbIM, ecnu dyHKUMS f(X) - HenpepbiBHA?

1). L fedx 2) [5 fydx  3).[f(odx  4). [ f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.
o lnx

Uemy paBeH MHTerpanf —dx?
1) 1/8; 2) nHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. NMpunoxeHus onpegeneHHOro UHTerpana.
Yemy paBHa nnowanb urypbl Ha pucyHke?

fix)

1). [} f@)dx 2).J7(f(x) — ()dx 3). [} f@)dx — [} p()dx 4). [} f()dx — [ p(x)dx

31

Tema 19. QudrchbepeHumnanbHble ypaBHEHUS NepPBOro nopsiaka.
Kakoe 13 ypaBHeHUI He aBnsieTca anddepeHumanbHbiM YpaBHEHNEM C pa3aensAloWwUMNCs NepemMeHHbIMN?

1) Jy? +1dx = xydy; 25 =@ g
3) ¥y +p() -y =gx); 4) dy—y=ctgxdx

32

Tema 19. QudrchbepeHumanbHble ypaBHEHUS NepBOro nopsiaka.
- dy .
O6wmit uHTerpan guddepeHUmnansLHOro ypaBHeHNs! = xdx nmeeT Bua;

2 2 2

1 1_x +C-21—x +C;3 _Z +C;4 1—2+C
)y—2 .)y—2 ,)y—z ,)y—x

33

Tema 20. OudpchbepeHumanbHbIe ypaBHEHUS BTOPOro nopsiaka.
OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsigka aBnseTcs:

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

34

Tema 21. JlnHenHble audpcpepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

HaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTnyeckoe ypaBHeHne byaeTt umeTb
BMA;

D6k?—k—-1=0; 2)k*+k+6=0; 3Dk’+k—-6=0; 4Dk?*—k—-6=0

35

Tema 22. Yucnossble psagbl.
Kakon 13 gaHHbIX psagoB ABnseTcs cXoaaWwmnmes:

DYDY DY DY
n=1n n=1n n=1 n n=1

36

Tema 22. Yncnossble pagbl.
[ns kakoro U3 cneaylowmx psaaos BepHO yTBEpXaeHue: ecnn  limu, = 0 psg OCTOBEPHO CXOAUTCS:
n-oo

1)2( 1)"— Z)Z 3)Zr




MpunoxeHue2
MpunoxeHune
paboyen nporpaMmMbl AUCLMNNNHBI MaTtematuka
HaumeHogsaHue OUCL{LII'lﬂquI
no HanpaeneHuo nogrotosku: 38.03.01 koHOMUKa
HammeHoBaHue Ol (npodung): Bce npodunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)
Ne n/n | YCcnoBus TUMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3agaHni (3agad, Kencos)

CewmecTtp 1
1 Tema 1. MaTpuubl n onpeaenuTenu.
1 2 -1 3
[aHbl oBe maTpuubl A = (3 1) nB= ( 1 1).
TpebyeTcsa Haitn C = A - B — 2A.
2 Tema 2. CucteMbl NINHENHBbIX anre6panyeckux ypaBHeHUN.
Cuctema TpéX NMMHEeNHbIX ypaBHEHWU C TPEMSI HEM3BECTHBIMW X1, X2, X3 3a4aHa pacLUMPEHHOW MaTpuuen
(1 2 1 4)
3 =5 3|1}
2 7 -1I8

TpebyeTcsa: 1)  3anucaTb CUCTEMY B KAHOHUYECKOW (hOpMe (B BMOE CUCTEMbI YPaBHEHUI),

2) HaUTU peLLeHne 3TOMN CUCTEMbI METO4OM MOJSTHOMO MCKITYEHMS,

3) pewwmTb 3Ty Xe cucTemy no copmynam Kpamepa.

3 Tema 4. BekTopbl.

HaHbl BepwnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4yém Toukun A, B, C -
BEPLUMHbI €€ OCHOBaHMWS.

CpeacrtBamu BEKTOPHOW anrebpbl HauTH:

1)  BEKTOpbI C HA4YarioM B TOYKe B 1 KOHLIOM B OCTasbHbIX BEPLUMHAX NMpaMnabl;

2)  ANMHY U HanpaBnsioLmMe KOCUHYChl BekTopa BC;

4 Tema 4. BekTopbl. [[pousBeaeHns BEKTOpOB

HaHbl BepwinHbl  nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4yém Toukun A, B, C -
BEPLUMHbI €€ OCHOBaHMWS.

CpencrtBamMu BEKTOPHOW anrebpbl HAWTH:

1)  ckanspHoe npoussefeHne BekTopos BC U BQ;

2)  yron ¢ mexay pé6pamm BC u BQ;

3)  BEeKTOpHOe npoussegeHne BekTopos BC U BA;

4)  nnowagb OCHOBaHUS Nupamuiel;

5)  0b6bEém nupamupbl.

5 Tema 5. MeToa kKoopAMHaT Ha NNOCKOCTHU

TpeyronbHuk ABC 3agaH ceonmun BepumHamun: A(5,7);B(8,4)C(3,—3).
Hantu gnuHy BbicoThl h, npoBea&HHOM 13 BepLUuMHbI C.

6 Tema 6. Npsimas Ha NNOCKOCTMU.

TpeyronbHuk ABC 3agaH ceonmun BepumHammn: A(5,7);B(8,4)C(3,—3).
HanTtu: 1) ypaBHeHune ctopoHbl BC (B oTpe3kax Ha ocsix),

2) ypaBHeHMe CTOpoHbI BA (B obiem Buge),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne meguaHbl BM (c yrnoBbiM KOS ULMEHTOM),

5) ypaBHeHue BbICOTbl AK (C yrnoBbIM KO3 DULIMEHTOM),

6) ypaBHeHue npsamMoi L, npoxoasilen yepes Touky C || BA,

7 Tema 7. KpuBble BTOpOro nopsiaka.
YkasaTb TN KPMBOW BTOPOro nopsiaka, HauTu ee napameTpbl, CaenaTtb YepTex:
(x+5)? _ ﬁ -1
16 9
8 Tema 8. NnockocTb B NpocTpaHCcTBe

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

Hantu:

1) ypasHeHue nnockoctn (ABC);

2) yron B mexay npsimon (AD) n nnockocTbto (ABC);

3) ypaBHeHue npsmon (L), npoxoaswen yepes (-)D L nn. (ABD);

4) yron y Mexay nnockoctbio (ABC) n nnockocTeto (ABD);

5) ypaBHeHue nnockoctn (Q), npoxogsuen Yepes(-) C | nnockoctn (ABD).
9 Tema 9. Npsmasn B npocTpaHcTBe




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

HanTu:

1) ypaBHeHue npsamon (AB) B KaHOHUYECKOW hOpME;

2) ypaBHeHue npsimon (R), npoxoasiien Yyepes ToukyD napannensHo (AB);
3) Tynon yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB " AD)

10 Tema 10. BBegeHne B maTemMaTu4yecknm aHanums.
log,(x—1)

Haintn obnactb onpegeneHns yHKUMM y = p—

11 Tema 10. BBegeHue B matemaTtuyeckumn aHanus. lNpegenbl 1 HenpepbIBHOCTb.
Bbluncnutb npegensl, He I'IOJ'IbSyﬂCb npaswnom flonutans:

2 5
1)zm“3 2)lm5 —;3) lim S 4) lim

€0S 3x—CoS 4x
x—>1 Vx+8 x—>—2 X2+7x+10" x—0  XSin3x

x2+

12 Tema 10. BBegeHue B matemaTtuyeckun aHanus. lNMpegensl 1 HENPepbIBHOCTb.
HaiTtn Toukm paspbiBa pyHKUMK. [TOCTPONTE YepTEXK.
X, x< -2
y=44—x% -2<x<0.
4 —x, x>0

13 Tema 11. NMpousBoaHasn byHKLUN.

Monb3ysack dopmynamv anddepeHUMpoBaHns, HaTU NPON3BOAHbIE CNEeAYOWMX (PYHKLNA:
cos X

1)y=m;2).y=4cos3x;3).y= eViox; 4)y = x2,/1 — x2.

14 Tema 12. NMpumeHeHue anddepeHUManbLHOro CHUCTIEHUS.

HanTtu npegensl, ncnonesys npasuno flonurans:
1+4x— )C 1— COSZX

1. lim———; 2. lim

X—00 X+3x2+2x%’ x>0 1—cos 3x’
Insinx |

3.

4. lim(x+1) e,
X—00

x—+0 Insin Sx’

15 Tema 12. NpumeHeHne auddepeHunanbLHOro NCYNCIEHNA.
HaitT nHTepsarnsl MOHOTOHHOCTU U 3KCTPEMYMbl DyHKLUMKU Y = x3 — 3x% — 9x — 12

16 Tema 12. NMpumeHeHue anddepeHUManbLHOro UCHNUCTIEHUS.
HaiT HanGonbluee U HauMeHbLUee 3HauyeHne yHKUMM v = x3 —3x2 — 9x + 35 Ha oTpeske
[-4; 4].

Cewmectp 2

17 Tema 13. PyHKLMMN ABYX M HECKONBKUX NepeMeHHbIX. YacTHbIe NPOU3BOAHbIE.
=in%  [okasate,uto Z.x+2Z.y=0
z = ny. , o X % y =0.

18 Tema 13. PyHKLUUM ABYX N HECKONbKUX nepemeHHblx I'Ipouseo,ql-lan no HanpasBfeHUIO U TPagUueHT.
Hantn gradu wu ‘;— B TOYKe Mo(l —1), ecnu l = OMO, u= —+xz
19 Tema 14. dkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.
HainTn skcTpeMyMbl PyHKUMKN  z = 2x — 2y — x% — y2.
20 Tema 14. dkcTpemMyM (DYHKLMN HECKONMBKUX NePeMEeHHbIX.

HaltTn HanGonbluee U HauMeHbLUuee 3HaYeHus yHKUMM z = x2 + 2y? + 1 B 3aMKHyTOM obracTu,
orpaHunyeHHomn ocamm 0x, Oy n npsimon x+y=3.

21 Tema 15. HeonpegeneHHbIN MHTErpan U ero BblYMCIieHUe.
Boluncnutb unterpan: [(x* + e*)dx

22 Tema 16. OCHOBHbIE KIacCbl MHTErpuMpyeMbIx (PyHKUUM
BbiumcnnTs: 1. fealritgz(x) dx;  2.f(x+ 1)e*dx; 3. fxzi§;310

23 Tema 17. OnpegeneHHbIn nHTerpan. Hecob6cTBeHHbIe MHTerpanbl.
Bbl‘-II/ICJ'II/Ibelz Inxdx

24 Tema 18. NMpunoxeHus onpeneneHHOro UHTerpana.

BbluncnnTb nnoLaab urypbl, orpaHnYeHHoN NMUHUSAMM
y=@x-1%?ny=5-—x2

25 Tema 19. OucbcpepeHumnanbHbie ypaBHEHUS NEPBOro Nnopsaka.
Haitu o6wuin nuterpan ypasHenns ydx + (1 + x2)dy = 0.
26 Tema 19. OucbcpepeHumnanbHbie ypaBHEHUS NEPBOro nopsaka.

o 2
Hantun pelwleHne ypaBHEeHUA: y’ - ;y = X yaoBneTtBopsALlee HavdarlbHbIM yCITOBUAM ylle =2

27 Tema 20. OudbcpepeHumnansbHbIe ypaBHEHUS BTOPOro nopsiaka.
Haitu yacTHoe pelueHve ypasHeHust (1 + x2)y” — 2xy’ = 0, yooBneTBopsioLlee HayarbHbIM YCIIoBUAM

y|x=1 = O;y,|x=1 =1

28 Tema 21. IlunenHble andcbepeHunanbHble ypaBHEHUS BTOPOro nopsigka.
Hantu yacTHoe pelleHne ypaBHeEHUS, yOOBNETBOPSAOLLEe Yka3aHHbIM HaYanbHbIM ycrosusam: — y" — 5y’ +

4y =0, y|x=0 =5, y,|x=0 =8




29 Tema 21. IluHenHble audcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

Haiitn obwee pelweHve ypaBHenns y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 22. Yucnossble pagbl.

o n! 1 2! 3! n

WccnepoBatb cXxoaMMOCTb psiaa neim =ttt ot
31 Tema 22. Yucnosble psaabl.

WNccnepgoeaTb cxogMmocTb paga Yo (—1)*! % = MT3 — 1%4 +..+ (-1 % +..
32 Tema 23. dyHKUMOHaNbHbIE pAAbI

< o 1 n _— l E 2 i 3 1 n

Haiit uHTepBan n pagnyc cxoguMocTu psga Yo, mn X =3 +oxt X +...+n(n+2)x +...

33 Tema 23. dyHKUMOHaNbHbIE psAAbI

1-e~*?

x2

Pasnoxutb B pag pyHkumio y =
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