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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 CBON MbICIN.

1.2 3agauv QUCLUNNUHBI:

* O3HaKOMUTb CTyA€HTOB C OCHOBaMM MaTteMaTUu4eCKux 3HaHWN, HeobxoauMmbIX Ans peweHna TeopeTnveckmnx un
NpUKNagHbiX 3agay B pas3finyHbIX obnacTtax geaTensHoCTY;

* Bocnutatb a6CTpaKTH06‘ Iorm4yeckoe MblilneHne n ymeHume ctporo na3naratb CBOW MbICIN;

* MpuBNUTb CTyAEHTaM OCHOBHblE HaBbIKM UCMONb30BaHNS YYeOHOM 1 CMpaBOYHOW NUTepaTypbl MO MaTtemaTtuke, a
Takke No AUCUMNIMHaM, B KOTOPbIX MPUMEHSIIOTCS MaTeMaTUieckme MeToabl;
* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA;

1.3 Tpe6oBaHus K npegBapuTeribHOM NOArOTOBKe oOy4atroLerocs:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A OPMUPOBAHUS KOMNETEHLUMIA, YKasaHHbIX B M.
2, NpU U3yYeHUn OUCUUNIINH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAX, C(bOpMVIpOBaHHbIX Ha npeagbigyuiem ypoBHe 06pa3OBaHVIF|

2 KOMNETEHLUMUN OBYYAIOLLEIroCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlNK-2: Cnoco6eH ocyLecTBNATL c60p, 06paboTKy U CTaTUCTUYECKUI aHaNU3 AaHHbIX, HeO6XO0AUMbIX ANsA
peLueHus NOCTaBMEHHbIX 9KOHOMMYECKUX 3aau;

3HaTb: OCHOBbI BbICLLE MaTeMaTUKN, OCHOBHbIE MOHATUS N MHCTPYMEHTBI aHANUTUYECKON reoMeTPMU U NMHENHON anrebpbi;
OCHOBbI AN HEPEHUMANBHOTO U MHTETPanbHOro0 UCYUCIIEHUST; ANIEMEHTbI TEOPUN BEPOSITHOCTEMN.

YMeTb: MpUMEHSITb MatemMaTUyeckne MeToAbl AN PeLUeHUsl 3KOHOMUYECKUX W OpraHM3aLMOHHOYMNpPaBrneHYeCcknx 3agav;
paboTaTb C MaTemMaTU4ecKo NMTepaTypon, Heo6XoaMMOW ANs PELUEHMS KOHKPETHbIX 3a4ady yrnpaBrneHnust U SKOHOMUKU;
BnageTb: MmeTogamu Bbibopa, MOCTPOEHNS U aHanNu3a MaTeMaTUYeCcKnx Moaenen NpoLEeCCOB U SIBNEHUIA B cdhepe 3KOHOMUKU
N MEHEeKMEHTa, COAepXaTernbHOW NHTepNpeTaLmmn NomyYeHHbIX pe3ynbTaToB.

3 PE3YNbTATbI OBYYEHUA NO AUCUUNNWHE

O | KoHTakTHas
o < |paboTa
5@ NHHOBaL. dopma
HanmeHoBaHWe 1 cogepxaHne pasgernos, 8 = CP
9 2 g dopMbl TeKyLlero
TEM U YYEOHbIX 3aHATUI s d ek, Mp. (vacel) .
o8 3aHATUN KOHTpOnS
S (yachl) | (vach)

Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
[enctBus Hag maTpuuamu. MaTtpuubl.
Csowicta matpuy,. Onpegenutenu. CBonctea
onpegenutenei. MNMpakTnyeckue 3aHATUS:
OevictBus Hag matpuuamu. Cnocobbl
nogcyeta onpegenutenen. (PewweHne 3agay)

Tema 2. Cuctembl NMMHENHbIX
anrebpaunyeckux ypaBHeHui. Mpumepsl 1 0,03
3KOHOMUKO- MaTeMaTU4eCKMX Moaenemn
NpeacTaBrneHHbIX B BUAE CUCTEM JIMHENHbIX
ypaBHeHun. Mogenb MexoTpacnesoro
©anaHca. ®opmynbl Kpamepa, meTtog 1 1 12
MOJIHOIrO MUCKMoYeHus. [NpakTnyeckne
3aHATUSA: PelleHne CUCTEM JTIMHENHBIX
anrebpanyeckmMx ypaBHEHUI METOOOM
MOSTHOMO UCKITKYEHUs], No hopmMynam
Kpamepa. (Pelwwenne 3agay)




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 cTaTMCTUYECKNX
AaHHbIX 00 3KOHOMUYECKNX NoKasaTensx c
nomoLbio BekTopa. lNpakTnyeckne 3aHaTms:
JInHenHble onepaunn Hag BEKTOPaMM.
(PewweHwne 3apay)

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

BekTOopamu. MNpakTnyeckme 3aHATUS:
lMpuMeHeHUs ckanspHOro, CMeLLaHHOro U
BEKTOPHOro Npou3BeaeHnI BEKTOPOB ANg
peLleHnn NpuKknagHbIx 3agad. (Pewenne
3agad)

12

Pasgen 3. AHanutnyeckas reomeTpus Ha
NSIOCKOCTH

15

OK

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

Tema 6. NMpsamas Ha nnockocTn. OCHOBHbIE
ypaBHEHUSA NPAMON. Yron mexay npsiMbIMu.
YcnoBusi napannenbHOCTU U
nepneHanKynapHOCTU NPSIMbIX.
Busyanusaunsi 93kOHOMUKO-MaTeMaTUYECKMX
mMoaenen. lNpaktudeckue 3aHATUS:
MpumeHeHne OCHOBHbIX YpaBHEHWI MPSIMON
ans pewenuns 3agad. (PeweHne 3agav)

12

12

0,43

Tema 7. KpuBble BTOPOro nopsiaka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KaHOHMYECKNe ypaBHeEHUS, rpadumku.
MpakTnyeckne 3aHaTua: MNoctpoeHne
pasnnyYHbIX KPMBBLIX BTOPOro nopsaaka,
HaxoxaeHue ux napameTpos. [Mpumepsbl
NPUMEHEHUS KPUBBLIX BTOPOro nopsaka B
9KOHOMMWKO-YMpPaBneH4YeCKkon AeaTenbHOCTU.
(PewweHune 3apay)

Paspen 4. AHanutnyeckas reometpus B
NpoCTpaHCTBEe

12

Tema 8. NnockocTb B NPOCTPaHCTBE.
KoopauHatel B npocTpaHcTBe. YpaBHeHue
NANOCKOCTK, NpoXoAsLen Yepes gaHHYyIo
TOYKY NepneHauKkynsapHo AaHHOMY

BEKTOPY, YPaBHEHME NIOCKOCTH, MPOXOAALLEN
Yyepes Tpu JaHHble TOYKK, obLLee ypaBHEHME.
lMpakTnyeckune 3aHaTtue: NpumveHeHve
ypaBHEHUIN MNAOCKOCTU ANd peLleHns 3agau.
(PelweHune 3apay)

Tema 9. lNpsimas B npocTpaHcTBe. [pamas B
NPOCTPAHCTBE KaK NMMHUSA NepeceyeHmns
nnockocten. KaHoHuyeckne n
napameTpuyeckue ypaBHEHUS MPAMOWN.
YpaBHeHus NpsiMOr, NPOXOASLLEN Yepes ABe
3agaHHble To4ku. MNpsiMasi u NNOCKOCTb B
npoctpaHcTBe. MNpakTuyeckme 3aHATUS:
MpumeHeHne ypaBHEHN NPAMON B
NPOCTpPaHCTBE AN peLleHnn 3agau.
(PewweHune 3apay)

15

15

0,03




Pasgen 5. JnddepeHunanbHoe ncuncneHune

OYHKLMN
OZIHOW NepemMeHHom

Tema 10. BBegeHve B maTemMaTnieckun
aHanm3. OCHOBHbIE MOHATUSI O PYHKLINN.
Mpumepbl PYHKUMOHANbHbBIX 3aBUCMMOCTEN
napameTpoB 3KOHOMUKO MaTeMaTUYeCKNX
mogenen. MNpeaen yHkumi. MNpasuna
BblYMCIEHNS NpeaenoB. 3amMeyaTenbHble
npeaensl. HenpepblBHOCTE dhyHKLUMIA. ["padmk
cnpoca u npegnoxeHus. 'padukn
nNpou3BoACTBEHHOW yHKUMK. MpakTuyeckme
3aHATUSA: BbluncneHne npegenos yHKUUA.
ViccnepoBaHune (OyHKLMM HA HENPEPBLIBHOCTb,
MouCK ToYek paspbiBa. (PeleHune 3agay)

15

Tema 11. lNMpownsBogHasa pyHKLMN.
lMpounsBogHas n ee reomMeTpu4eCcKnii CMbICH.
MpaBuna guddepeHumpoBaHusa. Tabnuua
npou3BoHbiX. [Ipon3BoaHas CRoXHON
dyHkuuun. OuddpepeHumnan, ero
reoMeTpuyeckuii cMbich.. NMpounssogHbie u
anddepeHumnansl BbICLUMX NOPSIAKOB.
MonoxeHusa K NPUBNMKEHHbIM BbIYUCIIEHUAM
B obnactu akoHOMukM. [pakTuyeckne
3aHATUA: BblumcneHne NponsBoaHbIX U
anddepeHumnanos dyHkuun. (PeweHne
3agady)

15

OK

Tema 12. NpumeHeHne anddepeHumansHOro
ncumcneHuns. OCHOBHbIE TEOpeMbl
onddepeHumansHoro ncuncnexus. MNpaeuno
JlonuTtansa. UccnegosaHue yHKLMM NO
nepBon 1 BTOPOW NPON3BOAHON.
MOHOTOHHOCTb, 3KCTPEMYMbI (HEODXOANMbIE
N JOCTaTOYHbIE YCINOBUS), BbIMYKIOCTb,
acuMNTOTbI NIOCKOW KpuBOW. [pakTuyeckne
3aHATNSA: [puMeHeHne Npon3BoaHbIX Npu
ncecneaoBaHUn PYHKUUA U NOCTPOEHUN NX
rpacdunkoB. PellueHne aKOHOMUKO-
MaTeMaTu4eckmnx 3agad onTuMmsaunn.
(PewweHune 3apay)

15

Pasgen 6. ®yHKLUUN HECKONBKNX NePeMEHHbIX

Tema 13. OyHKUUN OBYX U HECKOMNbKUX
nepemMeHHbIX. MNMpumepbl YHKUMIA ABYX U
bonee nepemeHHbIX B 3agadvax 9KOHOMUKM.
OcHoBHble onpeferneHus. YacTtHole
NPOM3BOAHbIE, YACTHbLIE U NOSHbIV
onddepeHuman yHKUUN MHOMMX
nepemMmeHHbIX. [pakTuyeckmne 3aHATUS:
BblunMcneHue YyacTHbIX MPOU3BOAHBIX
dyHKunn. NprUmeHeHne nonHoro
ondbdepeHumana yHKUNMIA MHOMMX
nepemMeHHbIX 518 pelleHns 3agady B obnactu
3KOHOMUKU. (PelleHne 3apay)

12

Tema 14. SkcTpeMyMbl OYHKLMN OBYX U
HeCKONbKUX nepemeHHbIX. OCHOBHbIE
noHATMA Heobxogumble n JOCTaToOYHbIE
YCINOBUSA CYLLLECTBOBaHUSA IKCTPEMYMa.
MpakTnyeckne 3aHaTuaA: MNMpumepbl pelleHns
3aad 13 obnacTy 9KOHOMUKU, TpebyLoLLMX
HaxXoXOeHUA 3KCTPEMYMOB (DYHKLNA ABYX
nepemMeHHbIX, a Takke 3agay Ha HaxoxaeHve
HambonbLIEro UM HaMMEeHbLLEro 3Ha4YeHNs B
3amMKkHyTON obnactu (PelweHune 3agaq)

12

OK




Pasgen 7. HeonpegeneHHbI nHTerpan

Tema 15. HeonpegeneHHblli HTErpan n ero
BbluMcCneHne. HeonpegeneHHbln nHTerpan u
nepsoobpasHas. CBorcTBa NnepBo0OPa3HON.
1 HeonpeaerneHHoro nHTerpana,
BblTeKaloLLme u3 onpeageneHns. Tabnuua
nHTerpanos. lNpakTuyeckne 3aHATUs:
MpumeHeHne Tabnuubl ANa BblMUCNEHUS
npocTenwunx nHterpanos. (PeweHne 3agay)

Tema 16. OCHOBHbIE KNaccChl UHTErPUPYEMbIX
dyHKunn. OCHOBHbIE METOAbI
nHTerpmpoBaHus. Metoabl 3aMeHbI
nepemMeHHON, MHTErPMPOBaHNE MO YacTaMm,
MeTOo[, pas3noXeHnsa Ha NpocTenLume.
CrtaHpapTHble 3ameHbl. [MpakTuyeckue
3aHATUS: [IpUMeHeHne OCHOBHbIX METOO0B
WHTErpMpoBaHus HeonpeaeneHHbIX
nHterpanos (PelwweHve 3agav)

15

Pasgen 8. OnpegeneHHbI MHTErpan

15

0,3

Tema 17. OnpegenexHbin MHTerparn.
OnpepgeneHne onpeaeneHHoOro uHTerpana,
ero ceoncTtea. NHTerpan ¢ nepeMeHHbIM
BepXHUM npegenom. ®opmyna HetoToHa-
NenbHunua. Metoapbl BblMMCNEHUS
onpeaeneHHoro nHterpana. HecobcTBeHHbIe
nHTerpansl. lNpakTuyeckme 3aHATUSA:
BbluncneHve onpegeneHHoro nHTerpana.
(Pewwenwne 3apay)

Tema 18. NMpunoxeHns onpeaeneHHoro
nHTerpana. MNMpunoxeHusa onpegeneHHoro
WHTerpana K saagadyam reomeTpuu:
BbIYMCEHWNE MITOLWaAen NNockux duryp,
o6bemoB Ten nepeMeHHoro ceyeHusi. OobLem
Tena BpalleHus. lNpakTnyeckme 3aHATHs:
lMprmeHeHne onpeaeneHHoro nHTerpana ans
peLleHns 3agad NporHo3npoBaHus
MaTepuanbHbIX 3aTpaT U HAXOXAEHUS
noTpebunTenbLCcKoro nanuilka. 3agadm
HaxoxaeHuss oo6bema Bbinycka NPoayKUNK.
(peweHne 3agav)

12

Pasgen 9. OuddepeHumnanbHblie ypaBHEHMS
1 psaabl

12

Tema 19. OudpdepeHumnanbHblie ypaBHEHNS
nepsoro nopsgka. lNpumepbl 3KOHOMUKO-
MaTemaTn4ecKkmx moaenen, onMcbiBaeMbIX C
nX NOMOLLbI0. HavarnbHble ycroBus.
YpaBHeHus ¢ pasgensowmmmcs
nepemMeHHbIMU, NMHENHbIe, OAHOPOAHbIE.

Mogenb onTuMmmnsauum peKﬂaMHOVI KamMmnaHuu.

lMpakTnyeckme 3aHaTua: PelweHve
onddepeHumanbHbIX ypaBHEHU NEPBOrO
nopsigka. lNMpumepbl 3 06nacTn IKOHOMUKU
(PewweHune 3apay)

Tema 20. AudpdepeHumnanbHble ypaBHEHMUS
BTOpOro nopsiaka. HayaneHble ycnosus.
Cnyyan, gonyckarowme NoHmKeHUs nopsiaka.
MpakTnyeckme 3aHaTUSA: PelueHne
anddepeHumnansbHbIX YpaBHEHUIA BTOPOTrO
nopsiika, onycKaLLme NoHMWKeHne
nopsiaka. (PelwweHve 3agav)

12

12




Tema 21. JInHenHble guddepeHumanbHble
ypaBHeHuNsa BTOPOro nopsigka. JInHenHole
OAHOPOAHbIE N HEOAHOPOAHbIE
onddepeHumansHble ypaBHEHNS BTOPOro
nopsiika ¢ NOCTOSAHHbIMU KO3 DULMEHTaMM
CTtpykTypa ero obwero pewenusa. Metoabl
peLLeHUs NMMHENHbIX YpaBHEHUI C
NOCTOSIHHBLIMW KO3 pULMEHTaMK.
BbluncneHve nameHeHnsa obrema
NpOu3BOACTBA B 3aMKHYTOM 3KOHOMUYECKOM
cucteme. MNpakTnyeckue 3aHsaTus: PelueHue
NIMHENHbIX anddepeHunanbHbIX ypaBHEHNI
BTOPOro nopsifika ¢ NOCTOAHHbIMU
koacpdmumeHTamm (PelueHune 3agay)

Tema 22. Yncnosble pagbl. Heobxognmblii
npusHak cxogmmocTu. [NpaBuna gencTems c
psaamu. Psabl ¢ NONoXUTENbHBIMU YeHaMMu.
Mpn3Hakm cxogMMocTn. 3HaKonepeMeHHble
psgbl. Teopema JlenbHuua ang
3Hako4epeayowmxca psagoB. MNpaktuyeckme
3aHATUNA: MccnepgoBaHue Ha CXOANMOCTb
yncnoBbIx psgoB. (PelweHne 3agav)

Tema 23. OyHKUMOHarbHbIE paabl.
CteneHHble pagbl. OnpegeneHue CTeneHHoro
psiga. ObnacTb CXOAMMOCTU CTEMNEHHOTO
psga. Teopema AGens. Paguyc n nHtepsan
cxogmmocTun. Pagpbl Ternopa n MaknopeHa.
MpakTnyeckne 3aHaTmA: HaxoxaoeHne
paguyca 1 UHTepBana CXoanMOCTM
cTeneHHoro psga. PasnoxeHue yHKLmM B
psag Tennopa n MaknopeHa. lNpumeHeHne
CTENEHHbIX PSIAOB B MOOENM
OVCKOHTMPOBAHHbIX AEHEXHbIX MOTOKOB.
(Pewwenwne 3apay)

Utoro B cemecTtpe (Ha kypce ans 3A0) 24 24 299

KOHch'IbTaLlI/IVI N NPpoOMeXyTo4vHad aTtTectauna

(3k3ameH, 3auer) 2,75 10,25

Bcero koHTakTHas paborta n CP no

50,75 309,25
AUcuUnInHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoOM He NPeasyCcMOTPeHo

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaTOB 00y4yeHus

5.1.1 NMoka3aTenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHus pesynbTaToB 00y4YeHus
KoMneTeHunn cpeacTtea
dopmynupyeT mateMaTnyeckme MeToapbl U npoueaypbl OCYLLECTBIEHUS
cbopa, 06paboTkn 1 aHanM3a gaHHbIX, HEOOXOAMMbIX ANS peLleHus
NMOCTaBITIEHHbIX SKOHOMUYECKUX 3ada4y
MpoBoauT cbop, 06paboTKy N aHanNM3 AaHHbIX, HEOBX0AUMbIX OIS
OlMK-2 pelieHna NocTaBlieHHbIX 3KOHOMWYECKUX 3adad, NpuMeHdaa

mMaTemMaTunyeckme metToabl.

MpoBoanT nccnepoanus (cbopa, 06paboTkn 1 aHanmaa gaHHbIX),
HeobxoauMble ANSA peLleHNs NocTaBneHHbIX 9KOHOMUYECKUX 3a4ay,
onMpasach Ha NOCTPOEHHbIE MaTeMaTUYecKMe Mogenum npoLeccos u
ABMNEHUN.




5.1.2 Cnucrema v KpuTepmm oL eHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMNETEHLMIA

LLikana oueHnBaHna
YcTHOe cobecenoBaHue MucbMeHHas paboTa

MonHbIA, nc4epnbiBaOLWNN OTBET, SIBHO
AEeMOHCTpupyoLWni rnybokoe noHMmaHue
5 (oTnmn4HO) npegMeTa 1 LUMPOKYH 3pyANLNIO B
oueHnBaemMoun obnactn. Kputnyecknn,
OpUrMHarnbHbIA NOAXOA K MaTepuany.

OTBEeT NOMHbINA, OCHOBaHHbINA Ha
npopaboTke Bcex 0b0a3aTenbHbIX

4 (xopoLuo) MCTOYHUKOB MHopmauuu. MNMoaxoa k
MaTepwuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSIbKO
NEKLMOHHblE MaTepwuarnbl, 6e3
camocTosiTeNbHOM paboThl €
peKoMeHAO0BaHHOW NUTEpaTypoi.
[leMOHCTpMpyeT NOHMMaHue npeamMmeTa B
uenom, 6e3 yrnybneHns B getanu.
MpUCYTCTBYIOT CyLLLECTBEHHBLIE OLUMOKM MK
npobenbl B 3HaHUSAX MO HEKOTOPLIM

3 (ynoBneTBOpPUTENBLHO)

TeMaM.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

2 (HeyaoBnNEeTBOPUTENLHO) | 3HAYUTENBHON YacTU NMPUHLMNNATBHO
Ba)KHbIX 9J1IEMEHTOB OUCLUMNINHBI.
MHorouncneHHble rpybbie owmnbkm.

[eMOoHCTpMpyeT NoHUMaHVe npegMeTa B

3auTteHo Lenom, 6e3 yrny6neHus B aeTanu.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLM sk3ameHaTopa. HesHaHue

He 3auteHo 3HAYMTENBHOW YacTy NPUHLMNMANbHO
Ba)KHbIX 3NIEMEHTOB ANCLUMNINHBI.
MHoroumcneHHble rpybbie owmnoKu.

5.2 TUnoBble KOHTPOIbHbIE 3a4aHUsA UNU UHble MaTepuanbl, Heo6xoAuMbIe AN OLEeHKU 3HaHUW, YMEeHUH,
HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB
Kypc 1

1 Matpuubl n onpegenutenn. Onpegenenus. Ceownctea. [Jenctsns Hag MmaTpuuamn. PackpbelTue onpegenutenen
BTOPOro 1 TPETLETO NOPSAKOB.

2 CwncTtembl NMHENHbIX ypaBHEeHUA. COBMECTHbIE U HECOBMECTHbIE cuctembl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

3 BekTopbl B reomeTpuyeckon 1 koopanHatHon oopmax. Onpegenenune. Ceorctea. [lenctenst Hag BeKTOpamu.
CkanspHoe, BEKTOPHOE U CMeLLaHHoe NPou3BEeAeHNs BEKTOPOB. VX reomeTpuyeckoe

4 Mpsmaga Ha nnockocTu. Bnasl ypaBHEHUN NPAMON.

5 MnockocTb B NpocTpaHcTBe. PasnuyHble BUAbLI ypaBHEHWUS NIIOCKOCTY.

6 Yron mexay nnockocTaMW. YCnosus napannensHoCcT! U NepneHanKynapHOCTU NNOCKOCTEwN

7 Mpsamas B npocTpaHCTBe. YpaBHEHUS NPSIMON B MPOCTPAHCTBE.

8 Yron mexay NnpsiMon 1 NNOCKOCTLI0, YCMOBUSA UX NapannenbHOCT U NepneHanKynsapHoCTH

9 KpM?ble BTOPOro nopsiaka (3nnumnc, OKPY>XKHOCTb, runepbona, napabona), MX KaHOHNYECKUEe ypaBHEHMS,
CBOWCTBA, YepTex.

10 Mpegen dyHkumn. TeopeMbl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyvarternbHble Npeaensi.

11 lMponsBoaHas, ee onpegeneHne, reoMeTpMYeckuii 1 MexXaHUYEeCKUin CMbICHbI, NPaBuna BblYUCEHNS

12 MpownssoaHble U anddepeHuUmansl BbiCLUUX NOPSAKOB

13 Teopembl Ponns u JlarpaHxa, ux reomeTpuyecknii CMbICh




14 Mpasuna Jlonutansa packpbITUA HeonpeaeneHHoCcTel

MNprMeHeHns NOHATMSA NPON3BOAHON OISt UCCIeA0BaHNSA CBONCTB (DYHKLMN:
0 Bo3pacTaHue 1 ybbiBaHve yHKUMM

[0 TOYKM 3KCTpEMyMa

0 BbINYKMOCTb €€ rpadmka

[0 Toukun nepernba rpaduka

0 acuMnTOThl (BEPTUKANBHBIE N HAKIMOHHbLIE)

15

16 ®yHKUMM OBYX NepeMeHHbIX (onpeaenexue, npeaen, HenpepbIBHOCTD)

17 3KcTpeMyM byHKUMM ABYX NepeMeHHbIX (Heo6XoaMMOoe U OCTaTOYHOE YCMOBMS CYLLLECTBOBAHUS 9KCTpeEMyMa)

18 HeonpegeneHHbin nHTerpan (onpegenexHve, CBONCTBA, METOAbI BblYMCINEHUS)

19 OnpepeneHHbln MHTErpan (onpegeneHune, CBOMCTBa, Teopema o cpegHem). Popmyna HetotoHa — JlenbHuua.

20 OnpepgeneHHbI MHTerpan. Metoaps! BbIYUCIEHUS.

21 HecobcTBeHHbIe MHTerpansl NepBoro 1 BToporo pogos. OnpegeneHne. CXxoaMMoCTb.

22 MpunoxeHusa onpegeneHHoro uHTerpana. BeluncneHne nnowanen nnockux duryp

KomnnekcHble uncna. Onpegenenve. [leicTBus Haa komnnekcHeiMu yncnamm. dopmyna Myaspa. Popmbl

23
3anvcm KOMNNEKCHOro Yyuecna.

OundbdepeHUmanbHble ypaBHEHUS MEPBOro MNOPsAKa, UX OCHOBHbIE BUAbI (C pa3aensioLLmMMICs 1

24 .
pasfaeneHHbIMU NepemMeHHbIMU, NMUHelHbIe, ogHopoaHble). ObLee pelleHue 1 3aaada Koluu.

25 JInHenHble anddepeHumnanbHble ypaBHEHUSA BTOPOro nopsigka ¢ NOCTOSIHHbIMK KO3dhduLmeHTamm

26 |-|pl/l3HaKVI CXOOAMMOCTU 3HAKONOJIOXNTESbHbIX N 3HaKonepeMeHHbIX pAaaos, abconTHasa cxoaMMoCTb.

27 Yucnosble psagbl. Onpegenexve. Ceonctea. Heobxoaumblin Mpr3HaKk CXoqnuMoCTH.

OyHKUMoHanbHble psabl. CTeneHHble pagbl. ObnacTtb cxogumocTn. Teopema Abens. Paguyc n nHtepsan
CXOAMMOCTW.

28

29 Pagbl Terinopa u MaknopeHa

5.2.2 TunoBble TeCTOBLbIE 3a4aHns

TunoBble TeCTOBbIE 3aaHUs HaxoasATcs B [punoxeHun
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPpMUEeHTUpoOBaHHbIE 3a4aHNA HAaXoOATCA B anJ'IO)KeHVIVI

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLleHUBaHUS 3HAaHMW, YMeHUN, BnageHun (HaBbIKOB
¥ (VNKN) NpPaKTUYeCKOro onbITa AeATENIbHOCTH)

5.3.1 YcnoBusi gonycka ooy4aroLierocsi K NpoMeXyTo4YHOM aTTecTaumMm 1 NopsaoK NMKBMAaUuMM akageMm4yeckomn
3a00MKEHHOCTHU

MpoBeaeHe NPOMEXYTOYHON aTTeCTaLMmn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumnm obyydaroLwmxca»

MpoBeaeHe NPOMEXYTOYHOM aTTeCTaLMKN PErNaMEeHTUPOBAHO JTOKaNbHbIM HOPMaTUBHbLIM aktoM CI6IYITaA

«MonoxeHne 0 NPoBeAEHNM TEKYLLETO KOHTPOIIS YCNEBAEMOCTU U MPOMEXYTOYHOM aTTecTaumm obyyaoLwmxcay

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No AUCUMNnHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumm No gUcUuniimHe

* Ha NOAroToBKy oTBOAUTCS 45 — 60 MUHYT

* Ha OTBET no GuneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT

* ICNOMb30BaHWE BCOMOraTenbHON NuTepaTtypbl (CNPaBOYHUKOB, KOHCMEKTOB U TN.) HE NPedyCMOTPEHO

* He 0OMNycKaeTCsl UCMONb30BaHNE TEXHUYECKUX CPeCTB CBSA3U (MOBUIbHBIX TenedoHOB, NNaHLWEToB U T.M.) 1
Kakux 6bl TO HX BbINO UCTOYHUKOB MHPOPMaLMKU. HapylwimTensm gaHHOro npaeuna BbICTABMASAETCS OLEHKA - «HE
3a4YTEHO» UM «HEYAOBMETBOPUTENBHOY.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | ["loa n3paHusa | Ccblinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
LWHapeBa, I". B. Bbiclwias matemaTtumka Mockea: Aii Mu Ap Meava 2023 https://www.iprbooks

hop.ru/132560.html




JIlnteun, O. B. Bbicluasa matemaTuka. CTaBponons: https://www.iprbooks
JInHenHas anrebpa CTaBpononbLCKui 2022 hop.ru/129574.html
rocygapCTBEHHbIN
arpapHbI YHMBEPCUTET
AbpamsiH, A. B. HenpepbiBHas maTtemartumka: https://www.iprbooks
Teopusi 1 NpakTuka. hop.ru/129101.html
HeonpegeneHHble n
onpefeneHHbIe UHTerpansi, Poctos-Ha-[lony,
HecoBCTBEeHHbIe MHTerpanbl, | 1araHpor: Vsparenscreo 2022
uncrioBble psiAbl, PYHKLUM tOxHoro cheaepasnbHoro
HECKOMbKWX MepEMEHHbIX, yHuBepcuTeTa
onddepeHumnarnbHble
ypaBHEHUs!
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
LWHapesa, I". B. Bbiclwias matemaTtumka Cumdeponornsb: http://www.iprbooksh
(nuHeriHas anrebpa) YHUBEPCUTET 3KOHOMUKM 2020 0p.ru/101397.html
N ynpaereHuns
Hepo6osa C.®., Martemartuka. Cankr-MeTen6vor http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHble n CI'I6FYI'IPI',D,yp ) 2023 tp_ext_inf_publish.ph
onpegeneHHble HTerpansl p?id=2023124
Konbuosa T.b., MaTemaTuka. c n 6vor- http://publish.sutd.ru/
Hepobosa C.®. AHanutnyeckas reomeTpus a%(H6FeJI§IPI' ypr- 2023 tp_ext_inf_publish.ph
A p?id=2023123
MaTteeeBa A.B., MaTemaTuka Cankr-leTen6vor http://publish.sutd.ru/
Kpbinos A.B. Cnsrynl'ornyp : 2022 tp_ext_inf_publish.ph
p?id=2022106

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbicLlen MaTeMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. HdopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTternbHbIM pecypcamy» [ONeKTPOHHbIN pecypc].

URL: http://window.edu.ru

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepuanbHO-TEXHMYECKOMN 6a3bl, HEOO6X0AMMOW ANA OocyLlecTBNeHNA obpa3oBaTenibHOro
npouecca no gucumnniuHe

AyauTtopusi OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A
ayouTopus

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygutopus




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 | ®opmynupPOBKKN TECTOBLIX 3a4aHni
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 BeKTopamMu.

[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 NpousBefeHUs BEKTOPOB NS peLueHus
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 npsamon Ha nnockoctun: 3x — 2y — 1 = 0, Torga yrnoson KoadULNEHT 3TON NPSIMON 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 onpegenernns yHKUMnM y = 5
1) (;0);  2) (=0;1) U (1;00); 3) [, DU (1;0); 4)(=1;1) U (1;0)




14

Tema 10. BBegeHne B maTtemMaTnvyeckmm aHanums
sin7x

——— paBEH:

x—0 Sin10x

1)0,7; 2)-0,7; 3)0; 11

15

Tema 10. BBegeHne B maTtemMaTnvyeckmm aHanums
0O603HaumB 0 — 6ECKOHEYHO Many BENUYMHY, © - GECKOHEYHO BonbLUyto BENMUMHY, C — KOHEYHYIO

+C
HEHyNeBY0 BENMUYMHY, ONpeaennTb, YeMy PaBHO COOTHOLLEHNME:! OOT
1) 0; 2) ; 3) C; 4) HeonpeaeneHHoCTb

16

Tema 11. NMpousBoaHasn PyHKLUK.
MpounsBoaHas pyHKUMK y = e*’+3 pymeeT BUA;
1) xex*+3 2) 2xe**3 3) —2xe*’*34) (x% 4 3)e*+3

17

Tema 11. TMpomsBoaHas PyHKUUK.
MpoussogHaa dyHKuMKM y = In(1 — x2) B TOUKe x=2 paBHa:
1) ¥%; 2) -3/4; 3) 4/3; 4) -4/3

18

Tema 11. NMpousBogHbie u gudrcpepeHLManbl BbICLUMX NOPALKOB.
Vex OT PYHKUMM Y = xiz paBHa:
1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne gucdepeHUnanbLHOro UCYUCIEHUA
dyHKkuMsa y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadgpmk doyHkumm y = f'(x).
v A

[ /\1\1 T I

XA

<y

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)
1) x=1; 2) x=-3; 3) x=2; 4) x=-5

CewmecrT

p2

20

Tema 13. ®yHKUMMN OBYX U HECKOJNTIbKUX NepPeMEHHbIX.
1

Vo-x2-y%
1) x2—y2292)x>+y2<9;3)x?+y2>94)x* —y2>9

O6nacTb onpegeneHus yHKUUN Z =

21

Tema 13. ®yHKUMKN ABYX U HECKOJNIbKUX NepeMeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x +y) B T04ke (0; 0):
1) 2; 2) -2; 3)0; 4)1

22

Tema 14. kcTpeMyMbl (pyHKLMN ABYX U HECKONbKUX NEPeMEHHbIX.
Haitu kpuTnyeckyto Touky yHKUMK z = 2xy + x2 + y2.
1) (0;0); 2) (1;1); 3) (-1;-1) 4) (2;2)

23

Tema 15. HeonpeaeneHHbIN MHTErpasn U ero BbIYMUCNEHMne.
MHoxecTBO NepBoobpasHbIX pyHKuMK f(x) = i—i umeet BUA:
1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;
3) x+7nlx + 1] +C; 4T +8x+C.

24

Tema 15. HeonpegeneHHbIW MHTerpan U ero BblunUCIeHue.
MHOXeCTBO NepBoobpasHbIx dyHKUMK f(x) = Vx umeeT Bua:
) Vxt+c, 22T+, 3)1Vxt+C, 4) —ﬁ_m.

x2

25

Tema 15. HeonpeneneHHbIW MHTErpan u ero Bbl4UCneHue.
KakoB reomeTpunyeckuii CMbICN onpeaeneHHoro nHTerpana ot dyHkumm y = f(x) B HTepBane [a,b] B
[eKapToBOM CUCTEME KOOPANHAT?

1). AnuvHa nuHnu y = f(X) B nHTepBsane [a,b];

2). Mnowaak urypsl, orpaHM4eHHon nuHmen y = f(x) B uHtepsane [a,b];

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

4). MNpousseneHne cpegHero 3HavyeHus OyHKLUKN B MHTepBarne [a,b] Ha anvHy nHTepeana.

26

Tema 16. OCHOBHbIe Knaccbl MHTErpupyembIX (OyHKLUM.

MHoxecTBO NepBoobpasHbiX PYHKUUK f(x) = sin? 3 x




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

27

Tema 16. OCHOBHbIE Knaccbl MHTErpUpyeMbiX (OYHKUUNA.
Kakon MHTerpan He BblpaXkaeTCH B aNeMeHTapHbIX PYHKUMAX?

1). f —dx; 2) [xe™*dx; 3)[e*dx; 4)[cos*2xdx

28

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

1). Jifdx 2) [ feoydx 3). [f(odx  4). [ f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.

oo lnx

Yemy paBeH MHTerpanf —d ?
1) 1/8; 2) nHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. NMpunoxeHnsa onpeaeneHHOro MHTerpana.
Uemy paBHa nnowanb ourypbl Ha pucyHke?

fixd

1). [, F@dx 2).J2(F(x) — p(0))dx 3). [, fF@)dx — [ p(x)dx 4). [} f()dx — [ p(x)dx

31

Tema 19. QudrchbepeHumnanbHble ypaBHEHUS1 NepBOro nopsiaka.
Kakoe 13 ypaBHeHUI He ABnsieTcs ,u,mcbcbepeHuwaanblM ypaBHEHWEM C pasaensiowumMmnca nepeMeHHbIMn?

1) Jy? + 1dx = xydy; =~ = f(x)-gO);
3) ¥y +p(x)-y=g); 4) dy—y=ctgxdx

32

Tema 19. udrchbepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.

o d
O6wun nHterpan guddepeHunanbHoOro ypaBHeHns y—i = xdx wmeeT 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. OudpchbepeHumanbHblie ypaBHEHUA BTOPOro nopsiaka.
OnddepeHumansHbIM ypaBHEHWEM BTOPOro Nopsiaka aBnseTcs:

d
1)}’£ — y%tgx = x;2)4y" — 3y’ =5e%; 3)4y” —3y" + 2y = 5¢%; Hxty? —2xy+1=0

34

Tema 21. JluHenHble audchbepeHUManbHbIe ypaBHEHUS BTOPOro nopsaka.

HaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTnyeckoe ypaBHeHne byaeTt umeTb
BUA:

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

35

Tema 22. Yncnossble pagbl.
Kakol 13 gaHHbIX psagoB sSIBMSIETCS CXoasALWMUMCs:

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( D Z)Z 3)2




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 | YcnoBus TUMOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3agaHni (3agad, KencoB)

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)% 2

ETRE

8 Tema 8. NnockocTb B NpocTpaHCcTBe

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

Hawntu:

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).




Tema 9. NpsAmasa B npocTpaHcTBe

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

HanTu:

1) ypaBHeHue npsimon (AB) B KaHOHWYeCKON chopme;

2) ypaBHeHue npsmon (R), npoxoasien yepes ToukyD napannenbHo (AB);
3) Tynon yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB " AD)

10

Tema 10. BBegeHne B maTemMaTu4eckum aHanums.
log(x-1)
x—3 :

Hantu obnactb onpeaeneHns pyHkunm y =

11

Tema 10. BBegeHne B MaTeMaTuyeckni aHanus. lNpegenbl  HeNMpPepbIBHOCTb.
BbluncnnTtb npeaensl, He Nonb3yscb npaBunom JlonuTtans:

1) lim X+,

3x2-1 ) Ui x2-x-6 |
x-1 Vx+8'’

2) lim——;3
X

00 5x242x

C0S 3x—C0S 4x

4) lim

x>—2 X2+7x+10’ x>0  XxSin3x

12

Tema 10. BBegeHne B MaTemaTuvyeckni aHanus. lNpegenbl n HenpepbIBHOCTD.
HainTtun Toukm paspbiBa pyHKUMKU. [TOCTPOUTL YepTEX.
X, x< -2
y=44—x% -2<x<0.
4 —x, x>0

13

Tema 11. NMpousBoaHasn PyHKLUN.

Monb3ysck dopmynamn anddepeHUMpoBaHns, HaUTM NPON3BOAHbBIE CEAYIOWMX (PYHKLMA:

cos X

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

14

Tema 12. NpumeHeHne auddepeHunanbLHOro NCYNCIEHNA.
HainTtn npegensl, ncnonesys npasuno flonutans:

1+4x—x* . 1-cos2x,

1. lim———; 2. lim

X—00 X+3x24+2x%’ x—0 1—cos 3x’

3. lim 2nx 4. lim(x+1) e ™.

x—+0 Insin 5x’ X—00

15

Tema 12. NpumeHeHne auddepeHunanbLHOro NCYNCIEHNA.
Halit uHTepBanbl MOHOTOHHOCTU U 3KCTPEMYMbI pyHKUMM y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHne auddepeHunanbLHOro NCYNCIEHNA.
Halitn HanGonbluee U HauMeHbLUee 3HauYeHne yHKUMKM v = x3 — 3x2 — 9x + 35 Ha OTpe3ke
[-4; 4].

CemecTtp 2

17

Tema 13. PyHKLMMN ABYX U HECKONbKUX NepeMeHHbIX. YacTHble Npou3BoAHbIe.

x 0z 0z
zZ= ln;. [okasatb, 4yTo X +£-y =0.

18

Tema 13. DYHKUMM ABYX U HECKOMNLKUX NepeMeHHbIX. lMpon3BoaHasi o HanpaBneHUIo U rPagueHT.

. G} 1 7 > 2
Haittn gradu w a—:‘ B Touke Mo(1;5;—1), ecnm | = OM,, u = Z7+xz.

19

Tema 14. AkcTpeMyM (PYHKLIMN HECKOJTbKUX NepeMeHHbIX.
HaiiTn akcTpeMyMbl pyHKUMN  z = 2x — 2y — x2 — y2.

20

Tema 14. AkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.
Halitn HanGonbluee U HauMeHbLLee 3Ha4YeHus hyHKUMM z = x2 + 2y2 + 1 B 3aMKHyTOW obracTu,
orpaHunyeHHon ocamm 0x, Oy n npsimon x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan U ero BblYMCIIeHNe.
Bbiumcnuts uHTerpan: [(x* + e*)dx

22

Tema 16. OCHOBHbIE KJlacCbl MHTErpUpyemMbIx (pyHKLUA

earctg(x) 2x+3

dx; 2.J(x+1De*dx; 3.[———dx.

1+x2 x243x-10

Boluncnnts: 1. |

23

Tema 17. OnpegeneHHbIN nHTerpan. Heco6cTBeHHbIe MHTerpanbl.

2
Bolumenuts [ In x dx

24

Tema 18. NMpunoxeHnsa onpeaeneHHOro HTerpana.
Bbluncnutb nnowans durypbl, OrpaHNYeHHOW NUHUAMU
y=@x-1%?ny=5-—x2

25

Tema 19. OudcpepeHumnanbHbie ypaBHeHUs1 NepPBOro nopsiaka.
Haiitn obwuin niterpan ypasHenust ydx + (1 + x*)dy = 0.

26

Tema 19. OudcpepeHumnanbHbie ypaBHeHUs1 NepPBOro nopsiaka.
Hantu peweHune ypaBHeHns: y' — %y = x yOoBneTBopsiioLLiee HayanbHbIM YCOBUAM V=1 =2

27

Tema 20. OucbcpepeHumnanbHbie ypaBHEHUS BTOPOro nopsiaka.
Haitu yactHoe pelueHne ypaBHeHust (1 + x2)y” — 2xy’ = 0, ygoBRNeTBOpsioLLEE HAYalIbHBIM YCIIOBUAM
V=1 =0yl = 1.

28

Tema 21. IluHenHble audcepeHumnanbHble ypaBHEHUA BTOPOro nopsigka.




HalTn yacTHOe peLLeHne ypaBHeHNs, yA0BMNEeTBOPSIOLLEe YKadaHHbIM HavanbHbIM ycriosuam:  y” — 5y’ +
4y =0, ylx:o =5, yllx:o =8

29 Tema 21. JluHenHble audcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.
Hantu obliee peweHne ypasHeHna y" —3y' + 2y = (34 — 12x)e™™ .
30 Tema 22. Yucnossble psagbl.
o n! 1 2! 3! n!
MccnepoBatb CX0AMMOCTb psaa neim =gt tat ot
31 Tema 22. Yucnossble psagbl.
© _1yn-1 In(n+2) _ ln_3 _ ln_4 _1yn-1 In(n+2)
MccnepoBatb CX0AMMOCTb psaa oD — = yRRar +(-1) -5 t-
32 Tema 23. dyHKUMOHaNbHbIE pAAbI
Y 0 1 n_1 1.2 1.3 1 n
Haiit uHTepBan n pagnyc cxoguMocTu psga Yo mn X =3 +oxt X +...+n(n+2)x +...
33 Tema 23. dyHKUMOHaNbHbIE pAAbI

1-e~*?

Pa3noxutb B pag pyHkumio y = —
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