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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucUUNAUHLI: C(*)OpMVIpOBaTb KOMneTeHUunn o6yqarou4er00ﬂ B obnactu MCrnonb30BaHWS OCHOBHbIX
MaTeMaTU4eCKmnx 3aK0HOMepHOCTel7I N NPpUMEHEeHNA MaTeMaTnu4eCKnx mMogernen B I'IpO(t)eCCVIOHaJ'IbHOVI pedrenbHocTu. Takke

cnocobcTBoBaTh (*)OpMVIpOBaHMPO KomMneTeHuun, ons ycnewHoro osliageHna KOTopbIMU Heobxoanmo YMEeHune norn4yecku
MbICJITUTb U TPAMOTHO MU3naratb CBOU MbICIIN.

1.2 3apayuv AUCLUNSUHbI:

* O3HaKOMUTb CTyJEHTOB C OCHOBaMW MaTeMaTU4eCKMX 3HaHWiA, HEOOXOAUMBIX AN pelleHus TEoPeTUYECKUX U
NpUKNagHbIX 3a4ay B pasnunyHbIx 0bnacTsx AesTensHOCTY;

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

* [pMBWTL CTyA€HTaM OCHOBHbIE HaBbIK/ UCMONb30BaHNs y4eOHOM 1 CPaBOYHOM NMUTEPaTYpbl 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 nNpeanonaraeT co3AaHne OCHOBbI Anst (hOPMUPOBAHMS KOMMNETEHLIMI, yKa3aHHbIX B M.
2, NPy U3y4eHUn QUCLIMMNINH:

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

2 KOMNETEHUWUN OBYYAIOLWLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: Cnoco6eH NpUMeHATb 3HaHUSI 3KOHOMMYECKOM 1 ynpaBNeH4YeCKON Teopun Npu peLieHMn onepaTuBHbIX U
TaKTU4eCKUX 3agay B TOProBo-3KOHOMUYECKOIN, TOProBO-OpraHM3aLMOHHON, TOProBO-TEXHONOIMYECKOW U
agMUHUCTpaTUBHO-yNpaBneH4Yeckon cdepax;
3HaTb: OCHOBHbIE MOHATMSA, 3aKOHbl M anNropuTMbl BCEX M3y4aeMblX pasferioB MaTeMaTuKW, NMPUMEHSIEMble B TOProBO-

TEXHOMNOrM4eckmx cgepax
YMeTb: Vicnonb3oBaTb MaTeMaTMiecKkme 3HaHWUs Ans peLleHns TaKTUYeCKUX U onepaTuBHbIX 3a4ay B 06nacTn onepaTuBHbIX 1
TaKTUYECKNX 3a4ay B TOProBO-3KOHOMMWYECKOWN, TOProBO-OpraHM3aLnoHHON, TOProBO-TEXHONOMMYECKON U afMUHUCTPATUBHO-
ynpasreH4yeckon cipepax;
BnapeTb: HaBblkaMu NPYMEHEHUS COBPEMEHHON0 MaTeMaTUYECKOr0 UHCTPYMEHTapusa ONs pelleHus npakTU4eckux 3agad;

NOCTPOEHNA N NMPUMEHEHNA MaTeMaTU4eCKnX Mo,u,ene|7| Ana oueHKN COCTOAHUA WU NMpPOrHo3a pas3BuUTUA NPou3BOACTBEHHLIX
npoueccos

3 PE3YNbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTta

cP MHHoBaLU. dopma

dopmbl TeKyLero
(L?ai';) (J;EI')I) (Hackl) | o narain KOHTpONSt

HaumeHoBaHwue 1 cogepxaHue pasgernos,
TEM U y4eBHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuupl 1 onpegenutenmu.
[encTteusa Hag

maTpuuamu. Matpuubl. CBoncTBa maTpuy,.
Onpegenutenn. CeoncTBa onpegenutenen.
MpakTunyeckme 3aHaTUS: Jencteua Hag
MaTpuLamu.

Cnocobbl nogcyeTa onpegenvrenen.
(PewweHune 3anay)

Tema 2. Cuctembl NMMHENHbIX
anrebpaunyeckux

ypaBHeHun. MNprumepbl S3KOHOMUKO-
MaTemMaTU4eCcKux 1 0
MoZenen NpeacTaBlieHHbIX B BUAE CUCTEM
NNHENHbIX

ypaBHeHun. Mogenb MexoTpacnesoro
BanaHca.

dopmynbl Kpamepa, MeToa nonHoro
UCKIIOYEHMS.

lMpakTnyeckme 3aHATUSA: PelueHne cuctem
NNHENHbIX

anrebpanyeckmMx ypaBHEHUI METOOOM
MOJTHOro

nucknoveHust, no opmynam Kpamepa.
(PewweHune 3agayv)




Pasgen 2. Bektopsbl

Tema 3. Bektopsbl. JInHeNHbIE onepauumn Hag
BEKTOpaMMU.

OnpepeneHue BekTopa. PaBeHCTBO
BEKTOpPOB.

KonnuHeapHbie 1 KOMNnaHapHble BEKTOPbI.
Mpoekunn

BEKTOpa Ha ocu koopauHaT. 3anunchb BekTopa
B cbopme

npoekumn. basnc. OnucaHne cTaTUCTUYECKMX
JaHHbIX 00

3KOHOMMYECKMX NoKasaTensx ¢ NoMoLLbo
BEKTopa.

MpakTnyeckme 3aHATUS: JIMHENHbIe
onepauun Hapg,

BekTopamu. (PelleHne 3agay)

Tema 4. Bektopsl. [MponsBeaeHnsa BEKTOPOB.
CkansipHoe,

CMeLlaHHOE 1 BEKTOPHOE NMpou3BeneHuns
BEKTOPOB.

OKOHOMMYECKasa MHTeprnpeTaums onepaummn
Hag

BEKTOpaMMU.

MpakTnyeckue 3aHaTus: MNpumeHeHus
cKansipHoro,

CMELLaHHOTO N BEKTOPHOIO Npon3BeaeHuni
BEKTOPOB AN

pelueHun NpuknagHbix 3agad. (Pewexne
3agadv)

12

Pasgen 3. AHanuTnyeckas reoMeTpusi Ha
NOCKOCTU

15

OK

Tema 5. MeTopg koopauHat. MeTog KoopauHaTt
Ha

nnockoctn. Cucremsl kKoopauHaTt Ha
NnockocTy,

OCHOBHbIe 3agauun. [Npeobpa3oBaHusa cuctem
KoopauHar.

MpakTnyeckue 3aHaTus: MNepexoabl B
cuctemax

koopauHart. (PeweHune 3agay)

Tema 6. MNMpsman Ha nnockocTn. OCHOBHbIE
ypaBHeHUus

NPSAMON. Yron mexay npsMbiMn. Ycnosus
napannensHOCTU U NepneHanKynAapHoCTU
NPsMbIX.

Busyanusauunsa aKOHOMUKO-MaTeMaTUYECKMX
Mopenen.

MpakTnueckue 3aHaTus: NpumeHeHue
OCHOBHbIX

ypaBHEeHUN NpsMon ANns pelleHns 3agau.
(PeleHne

3agauv)

12

Tema 7. KpuBble BTOpOro nopsiaka.
OKpPY)XHOCTb, 3Mnunc,

runepbona, napaborna, ux KaHOHN4YecKue
ypaBHeHus,

rpadoukn. MNMpakTnyeckme 3aHATUS:
MocTpoeHune

pasnU4YHbIX KPMBBLIX BTOPOro Nopsiaka,
HaxoXxaeHue ux

napameTpoB. [MprMepbl NPUMEHEHNST KPUBbIX
BTOPOro

nopsigka B 9KOHOMUKO-yNpaBfeHYeCKon
neaTenbHOCTK.

(PewweHune 3agayv)

12

12




Pasgen 4. AHanutnyeckas reomeTpus B
NPoOCTpaHCTBE

Tema 8. InockocTb B NpOCTpaHCTBe.
KoopanHatbl B

NpoCTpaHCTBE. YpaBHEHUE NNocKoCcTy,
npoxoastuen

yepes AaHHY0 TOYKY NepneHanKynsapHo
AaHHOMY

BEKTOPY, YPaBHEHME NIOCKOCTU, NPoXoasLLen
yepes Tpu

OaHHble ToYkK, obLiee ypaBHEHUE.
MpakTnyeckme

3aHAaTMe: NpumeHeHne ypaBHEHUIN NNOCKOCTH
ans

peleHus 3agad. (PelwweHune 3agay)

Tema 9. NMpsamasn B npocTtpaHcTee. [Npsamasga B
NPOCTPAHCTBE KakK NIMHUSA NepeceyeHmns
NMOCKOCTEN.

KaHoHuuyeckne n napameTpuyeckme
ypaBHEHUSA NPSIMON.

YpaBHeEHMS NpAMON, NPOXoasLLen Yepes ase
3agaHHble

To4ku. MpsAMas n NNOCKOCTb B NPOCTPaHCTBE.
MpakTnyeckue 3aHaTus: NpumeHeHue
YPaBHEHUN NPSAMOW

B MPOCTPaHCTBE AN peLLEeHUN 3aaay.
(PewweHue 3agay)

15

Pasgen 5. QuddepeHuymnansHoe ncuncnexHme

dyHKUNN
OAHOW NepeMEHHOM

15

OK

Tema 10. BBegeHne B maTteMaTU4ECKNN
aHanmas.

OcHOoBHbIe MOHATUA 0 hyHKLMK. [pumepbl
PYHKUNOHANbHbIX 3aBUCUMOCTEN
napameTpoB 3KOHOMUKO-MaTeMaTUYECKNX
mogenen. MNpegen dyHkumn. MNpasuna
BbluMCrieHUs nNpeaenos. 3aMmeyaTenbHble
npegensi.

HenpepbiBHOCTb doyHKUMA. Mpadhunk cnpoca n
npeanoxenuns. 'padukv NPon3BoACTBEHHON
dYyHKUMN.

lMpakTuyeckme 3aHATUSA: BbluncneHmne
npegenos

dyHKunn. NccneposaHne yHKLMM Ha
HenpepbIBHOCTb,

NMouCK ToYek paspbiBa. (PelieHune 3agay)

Tema 11. MNponssogHas yHKUUN.
lMponssogHasa n ee

reomeTpuyeckmuin cmbicn. MNpasuna
anddepeHumpoBaHus.

Tabnuua npon3BogHbIX. MNponssogHas
CINOXHOW DYHKLUMN.

OnddepeHuman, ero reomeTpuyeckuii
CMbICH1..

MponssoaHble N guddepeHumarnsl BbICLLMX
NopsigKOB.

MonoxeHus K NPUONMKEHHBIM BbIYUCIIEHUSAM
B obractu

3KOHOMUKMU. [MpakTnyeckme 3aHaTus:
Bbluncnenve

NPon3BOAHbIX N AnddepeHumanos yHKLUMNA.
(PeleHne

3agauv)

15

15




Tema 12. MNMpumeHeHne anddepeHLmanbHOro
ucuncreHns. OCHoOBHblE TeOpEMbI
anddpepeHumnansHoOro

ucuncrneHus. Npasuno Jlonutans.
WNccnepoBaHne

dYHKUUKM NO NEPBO U BTOPOW NPOU3BOAHOMN.
MOHOTOHHOCTb, 3KCTpeMyMbl (Heobxoanmble
"

[OCTaTouYHbIE YCNOBUS), BbIMYKIOCTb,
acuMnTOoThI

NSIOCKOM KpMBOMK. [pakTuyeckue 3aHAaTUSN:
MpumeHeHune

NPOU3BOAHBIX MPU NccnegoBaHny OyHKUMA 1
NocTpoeHun

ux rpacpmkos. PelueHne aKOHOMUKO-
MaTeMaTn4ecknx

3agad ontummsaumu. (PelweHune 3agay)

Pasgen 6. ®yHKUUN HECKONBKNX NEPEMEHHbIX

15

OK

Tema 13. OyHKUUN OBYX N HECKONBKMX
nepemMeHHbIX.

MpuMepbl yHKUMIA ABYX U Gornee
nepemMeHHbIX B

3agavax 9KOHOMUKN. OCHOBHbIE
onpegeneHusi. YacTHble

NPOn3BOAHbIE, YACTHbIE U NOJHbIN
anddepeHuman

PYHKLUUN MHOTUX MEPEMEHHbIX.
MpakTuyeckne 3aHATUS:

BbluncneHme 4acTHbIX MPOM3BOAHBIX
YHKUNA.

MpnmeHeHne nonHoro anddepeHumana
YHKUNIA MHOTMX

nepemMeHHbIX ANng pelleHns 3agad B obnactm
3KOHOMUKM.

(PewweHune 3anayv)

Tema 14. SkcTpeMymbl PYHKUMM OBYX U
HECKOJbKNX

nepemeHHbIX. OCHOBHbIE NOHATUSA
Heobxoanmble n

[0CTaToOYHbIE YCINOBUSA CYLLIECTBOBAHUS
3KCTpEMyMa.

MpakTuyeckune 3aHsaTUA: MNprmMepbl pelleHns
3agad u3

0obnacTu 3KOHOMUKK, TPebytoLnx
HaxoXaeHus

3KCTPEMYMOB (DYHKLIMIA OBYX NEPEMEHHbIX, a
Takke 3agav

Ha HaxoXaeHue HanborbLIero unu
HaVMeHbLUEro

3Ha4eHus B 3aMkHyTOM obnactu (PelieHune
3agauv)

12

Pasgen 7. HeonpegeneHHbi nHterpan

12

Tema 15. HeonpegeneHHbI HTErpan un ero
BblYMCrIEHUE.

HeonpepgeneHHbl nHTerpan un
nepsoobpasHas. CeoncTBa
nepBoobpasHON. N HEoNpPeaAeneHHOro
WHTerpana,

BblTEKaloLLme n3 onpegeneHuns. Tabnvua
WHTerpanos.

MpakTnyeckue 3aHatua: NpumeHeHue
Tabnuubl Ans

BbIYMCMNEHUSA MPOCTENLLINX NHTErParos.
(PewweHune 3anay)

15




Tema 16. OCHOBHbIE KracChl MHTETPUPYEMbIX
dyHKUNA.

OcCHOBHble MeTObl MHTErPUPOBaHUS.
MeToabl 3amMeHbI

nepemMeHHOW, MHTEerpupoBaHue no YacTamMm,
mMeToz

pasnoxeHust Ha npocTtenwme. CtaHaapTHble 15
3aMeHbI.

MpakTnyeckue 3aHaTus: MNpumeHeHue
OCHOBHbIX METOAOB

WHTErpMpoBaHus HeonpeaeneHHbIX
WHTErpanos

(PewweHne 3anay)

Pasgen 8. OnpegeneHHbIN UHTErpan

Tema 17. OnpegeneHHbIn UHTErpan.
Onpegenexune

onpefeneHHoro nHTerpana, ero CBoMcTBa.
WHTerpan c

nepemMeHHbIM BepxHUM npegernom. dopmyna
HbtoToHa-

JlenbHnuya. MeToabl BblYMCEHUS 12
onpegeneHHoro

uHTerpana. HecobcTBeHHbIe MHTErparnsi.
MpakTnyeckne

3aHATUS: BbluncneHne onpegeneHHoro
WHTerpana.

(PeweHue 3apay)

Tema 18. lNpunoxeHusa onpegeneHHoro
WHTerpana.

MpunoxeHus onpegeneHHOro uHTerpana K
3agavam

reoMeTpUn: BblYUCIIEHME NOLWAaaen NITOCKNX
curyp,

00beMoB Ten nepeMeHHoro cedeHuns. O6bem
Tena

BpaLLeHus. MNpakTnyeckue 3aHATUSN: 12
MpumeHeHne

onpeeneHHoro nHTerpana ans peweHus
3agav

NPOrHO3MpoBaHMsA MaTepuanbHbIX 3aTpar u
HaxoXaeHus

noTpebnTenbLCcKoro nanuiika. 3agadn
HaxoXaeHus

ob6bema Bbinycka NpoayKumu. (pelueHune
3ajauv)

Paspen 9. lnddepeHumanbHbie ypasHeHNs
N psigbl

Tema 19. udepeHymnansHble ypaBHEHUS
nepBoro

nopsigka. NMprvmMepbl 3KOHOMMKO-
MaTeMaTU4eCKuX

Mogenew, onncbiBaeMbIX C MX MOMOLLbHO.
HavanbHble

ycnoBusi. YpaBHeHUs C pasgensowmummucs
nepemMeHHbIMMU, 12

NUHenHble, ogHopoaHble. Mogenb
onTMMu3auum

peknamHomn kaMmnaHuu.

MpakTnyeckue 3aHaTtus: PeweHne
anddepeHumanbHbIX

ypaBHeHun nepsoro nopsaka. lNpumepsl n3
obnactu

3KOHOMUKM (PelueHne 3agay)




Tema 20. JuddepeHumansHble ypaBHEHUSA
BTOPOro

nopsigka. HayanbHbele ycnosus. Cnyyan,
gonyckaiwume

NoHWXKeHWs nopsgka. MNMpakTudeckue
3aHATMS: PeweHne

anddepeHumanbHbiX ypaBHEHUI BTOPOro
nopsiaka,

JonycKatLLme NOHWXKEeHVe nopsagka.
(PewweHne 3agay)

12

Tema 21. JlnHenHble guddpepeHumanbHbie
ypaBHeHus

BTOpPOro nopsgaka. JInHerHble 0OQHOPOAHbIE U
HeoaHopoaHble AnddepeHLmanbHble
ypaBHEHMNS BTOPOro

nopsiika ¢ NOCTOSAHHbIMU KO3 ULMEHTAMN
CTtpykTypa

ero obwero peweHusa. Metoabl peLleHus
NNHENHbIX

ypaBHEHUIN C NOCTOAHHbLIMM
KoadhpmumeHTamu.

BbluncneHme nameHeHunss obbema
Nnpon3BOACTBA B

3aMKHYTOWN S9KOHOMWYECKON CUCTEME.
MpakTnyeckue 3aHaTUA: PelleHne nuHenHbIX
anddepeHumanbHbiX ypaBHEHUI BTOPOro
nopsigka c

NOCTOSAHHbLIMMK Ko3dpuumneHtamm (PelueHmne
3agauv)

Tema 22. Yncnosble psagbl. Heobxoanmblii
npusHaKk

cxogumocTu. [NpaBuna gencTems ¢ pagamu.
Papgbl ¢

NONOXNUTENbHLIMKU YneHamu. NpusHakn
CXOOUMOCTMW.

3HakonepemeHHble psabl. Teopema
JlenbHnuya ansa

3Hakouepeaytowmxes pagos. MNpakTnyeckue
3aHATUS:

MccnenoBaHne Ha cXoAMMOCTb YMCINOBLIX
pSOoB.

(PewweHne 3anay)

12

Tema 23. OyHKUMOHANBHbIE PAabI.
CTteneHHble paabl.

OnpegeneHue cteneHHoro psaga. Obnactb
CX0OUMOCTU

cTeneHHoro psga. Teopema Abens. Paguyc n
WHTepBarn

cxogumocTtu. Paael Tennopa n MaknopeHa.
MpakTnueckue 3aHaTuA: HaxoxgeHve
paguyca u

WHTepBara cXxoAnuMOoCTU CTENEHHOro psaaa.
PasnoxeHwne

dyHKuMn B psa Tennopa n MaknopeHa.
MpumMeHeHune

CTeneHHbIX psiAoB B Moaenu
OUCKOHTMPOBAHHbIX

OeHexXHbIx noTokoB. (PeleHune 3apay)

12

WUtoro B cemecTpe (Ha kypce ansa 3A0)

12

KoHcynbTaumm n npoMexyToyHas aTTectaums
(Ok3ameH, 3auerT)

24 24

299

2,75

10,25

Bcero koHTakTHas pabota n CP no
AucuunnuHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NaHoM He npeaycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepMeB U CUCTEMbI OLleHUBaHUS pe3ynbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHWsa pesynbTaToB 0byyeHus
KOoMMneTeHuun cpencTea
OlK-1 dopmynupyeT n 06BACHAET OCHOBHbIE MOHATUSA, 3aKOHbI, TEOPEMbI 1 Bonpockl Ans yctHoro

anropnTtmbl n3yvaembixX pas3genoB MaTteMaTuku.

cobecenoBaHusi
PelwaeT TakTnyeckme n onepaTtuBHble 3agavyn B TOProBso-

3KOHOMMYECKOM, TOpI'OBO-OpI'aHVI3aLI,VIOHHOl7I, TOpI'OBO-TeXHOJ'IOI'VI‘-IeCKOVI

. Bonpocbl Ans TecTMpoBaHus
1 agMVHUCTPATUBHO-yMNpaBreH4Yeckon cdepax

MpakTUKo-OpUEHTUPOBaHHbIE

. . . 3agaHuns
MpuMeHsIeT coBpeMEHHbI MaTeMaTUYEeCKUIn UHCTPYMEeHTapuiA Ans

peweHna npakTmu4ecknx dagady, mMartemMatTndeckmnx Mozenen Ansi OUEeHKM
COCTOAHUA N NPOrHo3a pa3BUTUA NPON3BOACTBEHHbLIX NMPOLIEeCCOB

5.1.2 Cuctema u KpuTEepumn oLeHNBaHUSA

Kputepum oueHmBaHma ccbopMmnpoBaHHOCTN KOMNETEHLNN

LLikana oueHnBaHuUs
YcTHoe cobecenoBaHue MucbMeHHas paboTa

MonHbIN, nc4YepnbiBaOLWNN OTBET, SIBHO
AEeMOHCTpupyoLWnin rmybokoe noHMmaHue
5 (oTnmn4HO) npegMeTa 1 LUMPOKYH 3pyANLNIO B
oueHmnBaeMoun obnactu. Kputnuecknn,
OpuUrMHanbeHbIA NOAXOA K MaTepuany.

OTBET NOMHbINA, OCHOBAHHLIN Ha
npopaboTke Bcex 0ba3aTenbHbIX

4 (xopoLuo) MCTOYHUKOB nHcopmauun. Moaxoa kK
Marepuvarny OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

OTBeT BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NEKLMOHHble MaTepwuansl, 6e3
caMoCTosITENbHOM paboThl €
pekoMeHAOBaHHON NMTepaTypoun.
[leMOoHCTpMpyeT NOHMMaHue npeamMeTa B
uenom, 6e3 yrnybnexus B getanm.
MpuUCyTCTBYIOT CyLLECTBEHHbIE OLUMBKM Mnu
npo6enbl B 3HAHWSAX MO HEKOTOPLIM TEMaM.

3 (yAoBneTBOpUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MoMOLLM 3k3ameHaTopa. HesHaHve

2 (HeyOoBMNETBOPUTENbLHO) | 3HAYMTENBHON YaCTU NPUHLMNNATBHO
BaXHbIX 311IEMEHTOB ANCLIMMNIMNHDI.
MHoroumcneHHble rpybbie owmnoKu.

[leMoHCTpMpyeT NoHMMaHve npegmeTa B

3auTeHo Lenom, 6e3 yrnybnexus B aetanu.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HesHaHue

He 3auTteHo 3HAUYUTENbHOW YacTy NPUHUUAMANBHO
BaXHbIX 3MIEMEHTOB AUCLMMIUHDI.
MHorouncrneHHble rpybbie owmnbkm.




5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUSA UK UHbIe MaTepuarbl, Heo6xoaNMble ANA OLeHKN 3HAHUW, YMEHUH,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Kypc 1

IMprMMeHeHns NOHATMA NPOM3BOAHOM ANS UCCNeoBaHUA CBOMCTB (PyHKLUMM:
0 Bo3pacTaHue n ybbiBaHne yHKLMK

1 0 TOYKM SKCTpEMyMa
[ BbINYKIOCTb ee rpadmka
00 Toukn nepernba rpacdumka
0 acuMnTOThl (BEPTUKANBHBIE U HAKIMOHHbLIE)

2 Mpasuna Jlonutansa packpbITva HeonpeaeneHHoCTeN

3 Teopembl Ponns u llarpanxa, nx reomeTpuyeckuin CMbICIi

4 MpownsBogHble u anddpepeHumansl BbICLLUMX NOPSOKOB

5 lMponsBogHas, ee onpefeneHne, reoMeTpuYecknii 1 MexaHU4YeCcknii CMbICHbI, NpaBuna BblYUCIEHUS

6 Mpegen dyHkumn. Teopembl 0 Npeagenax. PackpbiTne HeonpeaeneHHocTen. 3amedaTtenbHble Nnpeaensi.

7 KpvBble BTOpOro nopsiaka (9mnunc, OKpY>XHOCTb, runepbona, napabona), MX KaHOHUYECKMEe ypaBHEHUS,
CBOWCTBA, YepTex.

8 Yron mexay npsiMon 1 NNOCKOCTLI, YCMOBUSA UX NapannenbHOCTN U NepneHanKynspHOCTH

9 Mpsamas B npocTpaHCTBE. YpaBHEHUS NPSIMON B MPOCTPAHCTBE.

10 BekTopbl B reomeTpryeckon 1 koopanHaTHon popmax. Onpegenenne. CowcTea. JeNcTBMA Hag BEKTOPaMMU.
CkanspHoe, BEKTOPHOE U CMeLLaHHOe NPOU3BEAEHNS BEKTOPOB. VX reomeTpmnyeckoe npunoxeHus.

11 CucTtembl NMHENHbIX ypaBHEeHWA. COBMECTHbIE U HECOBMECTHbIE cucTembl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

12 MaTpuubl n onpegenutenn. Onpenenexnsi. CeoncTtea. [lecTBus Hag maTpuuamn. PackpbiTne onpegenurenen
BTOPOro 1 TPETbEero NOpPsSAKOB.

13 Psaabl Terinopa n MaknopeHa

14 PDyHKLMOHanbHble pagbl. CTeneHHble psabl.  Obnacte cxoanmocTn. Teopema Abens. Paguyc n nitepsan
CXOAMMOCTH.

15 Mpu3HaKM CXOAMMOCTY 3HAKOMONOXUTESNbHbBIX U 3HAKOMEPEMEHHbIX PSA0B, abCONIOTHAA CXOAMMOCTb.

16 Yucnosble psgbl. OnpeaeneHve. Ceonctea. Heobxoammblin NpM3Hak CXoauMoCTH.

17 JInHenHble anddepeHumnanbHble ypaBHEHUSA BTOPOro nopsiika ¢ NOCTOSAHHbIMK KO3 duLmeHTamm

18 OnddepeHumanbHble ypaBHEHUSA NEPBOro Nopsiaka, MX OCHOBHbIE BUAbI (C pa3aensowmMmcs u
pasfeneHHbIMU NepeMeHHbIMU, NMUHEHbIE, 0 AHOpoAHbIe). ObLLee pelueHue 1 3agada Kowm.

19 KomnnekcHble yncna. Onpegenenuve. [lenctemsa Hag koMnnekcHbIMu Yncnamu. dopmyna Myaspa. Popmbl
3anMcum KOMNNEKCHOro Yyucna.

20 MpunoxeHuns onpegeneHHoro nHTerpana. BeluncneHve nnowagen nnockux uryp

21 HecobcTBeHHble HTerpansl nepBoro 1 BToporo pogos. OnpegeneHne. CXxoaMMoCTb.

22 OnpepgeneHHbin nHTerpan. Metoabl BelYUCNEHNS.

23 OnpepenexHbin HTerpan (onpegeneHune, CBOMUCTBa, Teopema o cpegHem). Popmyna HetotoHa — Jlenbuuua.

24 HeonpegeneHHbIn nHTerpan (onpegenexHne, CBONCTBa, METOAbI BbIYUCNEHNS)

25 OkcTpemym hyHKUMM OBYX NEPEMEHHbIX (HE0OX0AMMOE N OOCTAaTOYHOE YCMOBUS CYLLECTBOBAHUSA 3KCTPEMYMA)

26 dyHKUMM OBYX NEepeMeHHbIX (onpeaenexHve, npeaen, HenpepbiBHOCTD)

5.2.2 TunoBble TeCcTOBbIe 3a4aHus

Tunosble TecToBble 3agaHns HaxogaTcs B [NpunoxeHum k gaHHomy P14
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3agayu, Keuchbl)

TUNoBbIE NPAKTUKO-OPUEHTUPOBAHHbIE 3aaaHUs (3a4aun, Kechkl) HaxoaaTcs B MpunoxeHun k gaHHomy P

5.3 MeTtoaunyeckne maTtepuansbl, onpegensowme npouegypbl OLEHUBaHUA 3HAHUW, YMEHUN, BnageHnn (HaBbIKOB
¥ (W) NpakTUYeCKoro onbITa AeATENbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLierocs K NpoMeXxyTo4yHoM atTtectaumMm 1 NOpsAoK NMKBMAAUMN akageMn4eckomn
3a40MKEHHOCTH

lMpoBeneHne NPOMEXYTOYHON aTTeECTaLMN pernameHTMpoOBaHO foKanbHbIM HOpMaTMBHBIM aktom CM6IMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLENO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUs1 MPOMEXYTOYHOMW aTTecTauuMm No AUcumninHe

YcTHas + NncbmeHHas KomnbloTepHoe TecTupoBaHue NHasa




5.3.3 Ocob6eHHOCTH NpOoBeAeHUs MPOMEXYTOYHOM aTTecTauum nNo gUcCUUnsIiMHe

* Ha NoaroToBky oTBOANTCA 45 — 60 MUHYT
* Ha OTBET Nno 6uneTty 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT
* NCMONb30BaHNE BCMOMOraTeNlbHOM MTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U TN.) HE NPEAYCMOTPEHO

6. YYEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIIUHDI
6.1 YyebHas nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [oa uspaHua | Ccblinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
LWHapeBa, I". B. Briclias matemaTtuka e https://www.iprbooks
Mocksa: An Nu Ap Meauna 2023 hop.ru/132560.html
JInteun, O. B. Bbicluasa matemaTuka. CTaBponons: https://www.iprbooks
JInHenHas anrebpa CTaBpOnonbLCKuii 2022 hop.ru/129574.html
rocy0apCTBEHHbIN
arpapHbIn yHUBEpCUTeT
AbpamsiH, A. B. HenpepbiBHas maTtemaTtumka: https://www.iprbooks
Teopusi 1 NpakTuka. hop.ru/129101.html
HeonpeneneHHbie n
onpefeneHHble UHTerpansi, POCT?B'Ha"D-OHy'
HecoBCTBEeHHbIe MHTerpanbl, | 1araHpor: sparenscreo 2022
yKcroBsble psabl, PYHKLMM tOxHoro chepepansHoro
HECKOMbKWX MePEMEHHbIX, yHuBepcuTeTa
anddepeHumnanbHble
ypaBHeHUs!
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
LWHapeBa, I". B. Bbiclas matemaTtumka Cumdpeponons: http://www.iprbooksh
(MmHeiiHasa anrebpa) YH/UBEPCUTET 3KOHOMUKU 2020 0p.ru/101397.html
1 ynpaBneHusi
Hepobosa C.9., MaTemaTtuka. c iy VDI http://publish.sutd.ru/
Konbuosa T.b. HeonpegeneHHblie n agﬁagﬁg ypr- 2023 tp_ext_inf_publish.ph
onpeneneHHble NHTerparnol A p?id=2023124
Konbuosa T.B., MaTemaTtuka. Canr-leTen6vor http://publish.sutd.ru/
Hepobosa C.®. AHanuTnyeckas reomeTpus CI‘I6I‘yI'I?',D,yp : 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTBeeBa A.B., MaTemaTuka Cankr-AeTen6vor http://publish.sutd.ru/
Kpbinos A.B. CI'I6I'yI'I%D,yp ) 2022 tp_ext_inf_publish.ph
p?id=2022106

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbIicLen MaTeMaTuke [OnekTpoHHbi pecypc]. URL: http://e-math.ru
2. ndopmaumoHHas cuctema «EgnHoe okHO gocTyna k o6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 Nepe4veHb NULEH3MOHHOIO U CBOGOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro o6ecneveHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeOO6XoAMMOW AN ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no AMcumnnuHe

AyauTopus OcHalueHue

MynbTumeaniiHoe obopyaoBaHme, cneunannsmpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A

ayautopust

CneumnanuavpoBaHHas meGenb, Aocka
YuebBHas ayautopus




MpunoxeHue 1

MpunoxeHue
paboyen nporpaMmMbl AUCLMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasrneHuio nogrotosku: 38.03.06 Toprosoe gerno

HammeHoBaHue Ol (npodung): Bce npodumnu

5.2.2 TunoBble TecToBble 3aAaHuUA

Ne n/n DOpMYNMPOBKM TECTOBBIX 3a4aHUN
1 Tema 1. MaTpuubl u onpegenuTtenu. [lencTBua Hag MaTpyuamMm.
6 -3 0
Mpw kakom 3HayeHuUnA onpegenmtens |2 1—2 0[=0
0 0 1
1) 2; 2) 1, 3) 0,5; 40
2 Tema 1. MaTtpuubl n onpegenutenu. [leicTBUA ¢ MaTpulamm.

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

0 -5 3 2
-3 4\, 3 -4, -3 4. -3 4

D o) (G L) o L) 9 o)

3 Tema 2. CucteMbl NMNHENHbIX anredbpanyecknx ypaBHeHUN.
. . 1 21-3

Ecnn  (xy;y,) - peLueHne cUcTeMbl NIMHENHbIX YPaBHEHWN (3 2| 5 ) TO X, — Y, PaBHO

1) -7,5; 2) 0,5 3)-0,5; 4) 75
4 Tema 3. Bektopbl. JIMHeHble onepauvm Hag BeKTOpamu.

[nvHa BekTopa a = 61 — 2] paBHa:

1) 2vV10;  2)2V5;  3)8  4)2V2
5 Tema 4. Bektopbl. [TponsBeaeHns BektopoB. lNpumeHeHne npon3BeaeHUs BeKTOPOB Afs pelueHusi
NnpuKnagHbiX 3agav

[HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,—-3,0), Torga ux ckanspHoe NponsBegeHne paBHoO:

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

6 Tema 4. BekTopbl. [IponsBeaeHus BekTopoB. MpuMeHeHMe Npon3BeaeHUs1 BEKTOPOB Arisl pelleHus
nNpuKnagHbIX 3agay

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

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

7 Tema 5. AHanuTnyeckasa reometTpusi Ha nnockoctu. Metoa koopauHaTt
[aHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefunHa otpeska AB nmeet KoopanHaThI:

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

8 Tema 6. AHanuTUYeckas reomeTpusi Ha nnockocTu. NMpsimas Ha NNOCKOCTU
[aHo ypaBHeHue npamMon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon Ko3(pUUNEHT 3TON NPAMON paBeH:

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

9 Tema 6. AHanuTUYeckas reomeTpusi Ha nrockocTu. NMpsimasa Ha NNOCKOCTU




o o o 1
YpaBHeHmeM npamMmoun, nepneHgukynapHou npamon y = ;x — 5, aBngeTcsa

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

10 Tema 7. AHanuTUYeckas reomeTpusi Ha nnockocTu. Npsamas Ha nnNockocTU
KpuBble BTOpOro nopsaka.
[aHo ypaBHeHwne runepbonsl @ — @ =1.
Torpa paccrosiHue mexay ee pokycammn paBHO:
1)6; 2)9; 3)3; 4)2V5
11 Tema 8. AHanuTUYeckas reomeTpusi B npocTpaHcTBe. [NocKkocTb B NpocTpaHCTBe
HopManbHbI BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopAnHaThI:
1) (3,2;15);  2) (1;-2;5);  3) (-1;2;3); 4) (1;2;-15)
12 Tema 9. AHanuTUYeckas reomeTpusi B npocTtpaHcTBe. [psAimas B npocTpaHcTBe
o . X y+5 z-5
Hanpasnsiowwmin BeKTop npsmon T =73 =, \MeeT KoopauHaTbi:
1) (1:5;-5); 2) (0:5;-5); 3) (1;-3:2);  4) (2;3,5)
13 Tema 10. OudpchbepeHumanbHoe ncumcneHme pyHKuMmn ogHon nepemeHHon. BBegeHue B
MaTeMaTU4yeCcKuin aHanus
HawTtu obnactb onpeaeneHnsa yHKUMKN y = %:
1) (1;00); 2) (mo; 1) U (1;0); 3) [-LDU(;0); 4 (=11 U (1;0)
14 Tema 10. OndbdbepeHumansHoe ncumcneHme PyHKUUM ogHon nepemeHHon. BeeaeHue B
MaTeMaTU4yecKum aHanus
sin7x
- paBeH:
x—0 Sin10x
1)0,7; 2)-0,7; 3)0; 41
15 Tema 10. OudbdbepeHumansHoe ncumcneHme yHKUMn ogHoM nepemeHHon. BBeaeHuve B
MaTeMaTU4YecKuin aHanus
O603HaumB 0 — 6ECKOHEYHO Many BENNYMHY, © - GECKOHEYHO 6ofbLUyto BenMYMHY, C — KOHEYHYIO
HeHyneByo BENWYMHY, onpeaennTb, YeMy paBHO COOTHOLLEHWE:! °°T+C
1) 0; 2) =; 3)C; 4) HeonpeaeneHHOCTb
16 Tema 11. OndhdepeHumansHoe ncumcneHme yHKkLUn ogHou nepemeHHoun. NMpounssogHas pyHKUUK.
MpounssoaHas yHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* *3
17 Tema 11. OudpchpepeHumansHoe ucumcneHne PyHKLMN ogHom nepeMeHHon. [MpousBoaHas pyHKUUN.
MpoussogHasa dyHkuMKM y = In(1 — x2) B TouKe x=2 paBHa:
1) %; 2) -3/4; 3) 4/3; 4) -4/3
18 Tema 11. OudpchbepeHumanbHoe ncumcneHmne yHKumMm ogHon nepemeHHown. NMponssoaHblie n

anddepeHumanbl BbICLLMX MOPAAKOB.




n 1
Yxx OT PYHKUMM  y = — paBHa:

1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro NCYUCIEHNA
®yHKkuMA y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHkumm y = f'(x).

vA

o
|

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®yHKUMUN ABYX U HECKONbKUX NepeMEeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

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

21

Tema 13. ®YyHKUMUN ABYX U HECKOJNIbKUX NEepPeMEeHHbIX.
Havntu grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. dkcTpeMyMbl (hyHKLMN ABYX U HECKOJNbKUX NEPEMEHHbIX.
HaiiTn kpuTuyeckyto TouKy dyHKUMKU z = 2xy + x2 + y2.

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

23

Tema 15. HeonpegeneHHbIN MHTerpan U ero BblYMCreHune.
MHoxecTBO nepBoobpasHbix pyHKUMK f(x) = i—:j nmeeT BUA;
1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;

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

24

Tema 15. HeonpegeneHHbIN MHTerpasn U ero BblunUCIieHue.
MHOxecTBO NepsoobpasHbix hyHkUMK f(x) = Yx umeet eua:

) Vxt+c, 22Vt +c, 3) VR4, 4)—%%.

x2

25

Tema 15. HeonpepeneHHbIW MHTErpan u ero Bbl4UCneHue.

KakoB reomeTpunyeckuii CMbICN onpeaeneHHoro nHTerpana ot dyHkumm y = f(x) B HTepBane [a,b] B
[eKapToBOW CUCTEME KOOpANHaT?

1). AnuHa nuHnk y = f(X) B nHTepsane [a,b];
2). Mnowagb urypsbl, orpaHmdeHHon nuHnen y = f(x) B nuTepsane [a,b];
3). CpegHee 3Ha4veHune pyHkumm y = f(X) B uHTepBane [a,b];

4). MNpoussefeHne cpegHero 3HavyeHus oyHKUUKM B MHTepBane [a,b] Ha gnvHy nHTepsana.




26

Tema 16. OCHOBHbIE KNacCbl MHTErpupyemMbIX (OYHKLUNA.

MHoecTBO NepBoobpasHbIX MYHKUMKN f(x) = sin? 3 x

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

27

Tema 16. OCHOBHbIE KInacCbl MHTErpUpyeMbixX (OYHKLUUNA.

Kakon nHTerpan He BblpaxaeTcsl B aneMeHTapHbIX YHKLUMAX?

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

28

Tema 17. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.

Kakon 13 npuBefeHHbIX HUXE MHTErpanoB SBMseTcs HeCOOCTBEHHbIM, ecniu yHKUMS f(X) - HenpepbiBHA?

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

29

Tema 17. OnpeneneHHbIN nHTerpan. Heco6cTBeHHbIE MHTerpanbl.

Inx

[ee]
Uemy paBeH nHTerpan f1 de?

1) 1/8; 2) nHTEerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. NMpunoxxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

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

31

Tema 19. Yncnosble MHOXecTBa. MHOXeCcTBO KOMMJEKCHbIX Yucen

Mogayrnb KOMNMEeKCHOro Yncna z = 2 — 3i paBeH:

1W5, 2)13;  3)5 4)W13.

32

Tema 19. Yncnosble MHOXecTBa. MHOXecTBO KOMMJEKCHbIX Yucen
Ecrm z, =1—-1i;z,=4+1i,T0 z, - z, PaBHO:

1) 5+ 3i; 2) 5—3i; 3)3 —i; 4) 3i

33

Tema 20. QudpchpepeHumanbHbIie ypaBHEeHUs1 NepBOro nopsiaka.

Kakoe 13 ypaBHeHWi1 He sBNseTca auddepeHUmnanbHbIM YPaBHEHUEM C Pa3aensioLwMUCs NepeMeHHbIMN?
d
1) Jy? + 1dx = xydy; 22 =) gO);

3) ¥y +p(x) -y =g); 4) d7y=ctgxdx




34 Tema 20. OudpchepeHumanbHbie ypaBHEHUSI MEPBOro nopsiaka.
O6wwmit uHTerpan guddepeHUmnansHOro ypaBHeHUst 3—32’ = xdx nMmeeT BUA:
1 1—xz+c 2 —x2+C 3 —x2+C4 L_ Z4+cC
) y_z !)y_z ')y_z !) y_x
35 Tema 21. OudpchbepeHumanbHbIe ypaBHEHUSI BTOPOro nopsigka.
OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsaka ABnseTcs:
dy
Dy - —y’tgx =x2)4y" =3y =5¢% 3)4y"—3y" +2y=5¢%  Hx’y’ —2y+1=0
36 Tema 22. lluHenHble auddepeHUManbHbIe ypaBHEHMS BTOPOro nopsgka.
OaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTmyeckoe ypaBHeHne byaeTt umeTb
BMA:
D6k*—k—-1=0; 2)k*+k+6=0; Dk?+k—-6=0;, Dk *—k—6=0
37 Tema 23. Yucnossble pagbl.
Kakon n3 gaHHbIX psiaoB SBNSETCS CXOAALWMNMCS:
D3 a3 95l oS
. D) D
n=1 n=1 n=1 n=1
38 Tema 23. Yncnossble psagbl.

NS kakoro 13 cnepyowwmx psaoB BEPHO YTBEPXKAEHWE: eCni r{irzzoun = 0 psig AOCTOBEPHO CXOOUTCS:

1 i( 1)n1.2 51.3 i 1 " - 3n
) DT =)
n=1 n=1 n=1 n=1




MpunoxeHue
paboyen nporpaMmMbl AUCLMNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasrneHuio nogrotosku: 38.03.06 Toprosoe gerno

HammeHoBaHue Ol (npodung): Bce npodumnu

5.2.3 TunoBble NPaKTUKO-OpUEeHTNPOBaHHbIE 3a4aHUA (3aaa4umn, Kenchl)

MpunoxeHune 2

Ne n/n YcrnoBusi TUNOBbIX NPaKTUKO-OPUEHTMPOBAHHLIX 3adaHui (3agad, KencoB)

Tema 1. MaTpuubl 1 onpeaenuTenu.

JaHbl aBe maTpuubl A = (é i) mB= (_11 i)

TpebyeTca Hantu C = A - B — 2A.

2 Tema 2. CucTeMbl NTIMHENHbIX anrebpanyeckux ypaBHEeHUN.

1 2 1
(3—53

2 7 -1

4
1)
8

Tpebyetca: 1) 3anucaTb CUCTEMY B KAHOHWYECKOW chopMe (B BUAE CUCTEMBI YPaBHEHWUN),
2) HaWTK peLleHne 3TON CUCTEMbI METOAOM MOMHOrO UCKITHYEHNS,

3) pewmTb 3Ty e cuctemy no cpopmynam Kpamepa.

Cunctema TpéX NMUHENHbIX YpaBHEHUI C TPEMS HEN3BECTHLIMU X1, X2, X3 3a4aHa pacLUMPEHHON maTpuuen

3 Tema 4. BekTopbl.

C - BepWWHbI €€ OCHOBaHMS.
CpeacTtBamm BEKTOPHOM anredpbl HANTK:

1) BEKTOpbI C HAYanoM B TOUKE B 1 KOHLIOM B OCTamNbHbIX BEPLUMHAX NUPaMUAb;
2)  ANVHY 1 HanpaBenALLME KOCUHYChI BekTopa BC;

HaHbl BepwnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B,

4 Tema 4. Bektophl. [IponsBeaeHns BeKTopos

C - BepWWHbI €€ OCHOBaHMS.

CpeacTtBamm BEKTOPHOW anredpbl HANTK:

1)  ckansipHoe Npou3seaeHne BekTopos BC un BQ;
2)  yron ¢ mexay pé6pamu BC n BQ;

3)  BekTOpHOe Npou3BefeHVe BekTopoB BC n BA;
4)  nAnowaas OCHOBaHUS NMPaMUbI;

5) 06bém nupamugpl.

OaHbl BepwuHbl nunpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukun A, B,

5 Tema 5. MeToa KoopAUHAT Ha NJTIOCKOCTHU
TpeyronbHuk ABC 3agaH csomMu BepluHamu: A(5,7);B(8,4)C(3, —3).

Hantn anvHy BeicoThl h, NnpoBeaéHHOM 13 BepLUmnHbl C.

6 Tema 6. NMpaAmas Ha NNOCKOCTU.




TpeyronbHuk ABC 3agaH csoumu BeplumHamu: A(5,7);B(8,4)C(3, —3).
Haiitu: 1) ypaBHeHne ctopoHbl BC (B oTpeskax Ha ocsx),

2) ypaBHeHue CTOpPOHbI BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHMe MeanaHbl BM (¢ yrnoBbiM k03 ULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbiM k03 ULIMEHTOM),

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

Tema 7. KpuBbie BTOpoOro nopsigka.

YkasaTb TUMN KPUBOW BTOPOro nopsiaka, HauTu ee napameTpbl, CAenatb YepTex:

(x+5)? _ ﬁ -1

16 9

Tema 8. NINockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue nnockoctu (ABC);

2) yron B mexgy npamown (AD) n nnockocTbto (ABC);

3) ypaBHeHue npsamon (L), npoxoaawen yepes (-)D L nn. (ABD);
4) yron y wmexgy nnockoctbto (ABC) n nnockocTbio (ABD);

5) ypaBHeHune nnockocTu (Q), npoxoaswen yepe3(-) C || nnockoctn (ABD).

Tema 9. Npsaman B npocTpaHcTBe

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

HanTu:

1) ypaBHeHune npsimown (AB) B kaHOHUYeCKoW hopMme;

2) ypaBHeHue npamon (R), npoxoasiien Yepes ToukyD napannensHo (AB);

3) Tynou yron a mexagy npsambiMu (AB) u (AD), T.e. a = (AB’ AD)

10

Tema 10. BBegeHue B MaTeMaTnyeckmm aHanms.

log,(x—1)

Hantn obnactb onpegenennst yHKLUN y = s

11

Tema 10. BBegeHue B matemaTnyeckuim aHanus. Npeaenbi u HENPepbIBHOCTb.

Bblumcnutb npegensl, He Nonb3ysick NpasuioM JlonuTans:

32X 2 2
. x°+3 . 3x“-1 . xX“—x—6 . €0S3x—cCoS4x
1) llm—; 2) llmz— ;3) lim 2—; 4) llm,—
x—1 Vx+8 x—o0 5x°+2x x—>—2 X“+7x+10 x—0 xsin3x

12

Tema 10. BBegeHue B matemaTnyeckui aHanus. Npeaensi u HENPepbIBHOCTD.

Haitu Touku paspbiBa pyHKLMK. [TOCTpOUTb YepTex.




X, x< -2
y=44—-x2 -2<x<0.
4 —x, x>0

13

Tema 11. AudcbdepeHumnanbHoe ncuncneHme hyHKLMN OQHON NepeMeHHOWN.

Monb3ysack hopmynammn guddepeHLMpoBaHns, HaUuTU NPON3BOAHbIE CreAYHOLWMX (PYHKUNIA:

cos X

1)y=m;2).y=4cos3x;3).y=eVW_X;4)y=x2\/1—x2.

14

Tema 12. NpumeHeHue auddepeHLNanbLHOro CHUCTEHUA.

Hantn npegensl, ncnonb3ys npasuno Jlonutans:

. 14+4x—x* . 1—cos 2x
1. lim—————; 2. lim ;

x>0 X+3x24+2x% x>0 1—-cos 3x’

3. lim X 4. lim(x+1) e™".

X—>+0 Insin 5x’ X

15

Tema 12. NpumeHeHue auddepeHLManbLHOro UCHUCTIEHUA.

HaiiTv nHTepBasibl MOHOTOHHOCTYM M 3KCTPEMyMbl PYHKUMK y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHue auddepeHLNanbLHOro CHUCTEHUA.
Haintn Hanbonbliee n HaumeHbllee 3HavyeHne yHkuuM y = x3 — 3x%2 —9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. ®YHKUUM ABYX U HECKONbLKUX NepeMeHHbIX. YacTHble NpousBogHble.

x 0z 0z
zZ= ln;. JokasaTb, 4TO X +5-y =0.

18

Tema 13. PyHKUUM ABYX U HECKONbKUX NepeMeHHbIX. [TpousBoaHasa No HanpaBreHUIo 1
rpagueHT.

. a 1 7 > 2
Hantn gradu n a—’; B TOYKe Mo(l;;;—l), ecnn | =0M,, u =27+xz.

19

Tema 14. AkcTpeMyM (PYHKLMU HECKONMBbLKUX NepeMeHHbIX.

Haitun akcTpemMymbl pyHKUMN  z = 2x — 2y — x2 — y2.

20

Tema 14. AkcTpeMyM (PYHKLMU HECKOTNMBbLKUX NepeMeHHbIX.

HaitT HanbonblLuee 1 HauMeHbLLee 3Ha4YeHUst PyHKUMN  z = x* + 2y? + 1 B 3aMKHYTOMN obnacTy,
orpaHudeHHon ocamu 0x, Oy 1 npamon x+y=3.

21

Tema 15. HeonpegeneHHbIN NHTerpan v ero BblYMCIieHUe.

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

22

Tema 16. OCHOBHbIE KIfaccbl UHTErPUpPyeMbIX PYHKLUN

earctg (x)

dx;  2.J(x+ De*dx; 3.fﬂdx.

Bolumcute: 1. [ X2+3x—-10

1+x2

23

Tema 17. OnpegeneHHbIN nHTerpan. Heco6¢cTBeHHbIe MHTerpan.l.

2
Bblumcnus [ In x dx

24

Tema 18. NpunoxeHus onpeneneHHOro UHTerpana.
Bbluncnutb nnowaas gpurypbl, orpaHNY4eHHON NNHUSMIN
y=x-1?uny=5-—x2




25

Tema 19. AndrcpepeHumanbHble ypaBHEHUS NepBOro nopsaka.

Haintn o6wwmit nHTerpan ypasHenuss ydx + (1 + x?)dy = 0.

26 Tema 19. AndrcpepeHumanbHble ypaBHEHUS NepBOro nopsaka.
Haitu pelueHne ypasHeHns: y — %y = X YOOBMNeTBOpPsIOLLEE HayarbHbIM YCIOBUAM Vlg=1 =2

27 Tema 20. AndcpepeHumnanbHble ypaBHeHUS BTOPOro nopsaka.

Haintu yacTHoe pelueHue ypasHeHus (1 + x2)y" — 2xy = 0, yaoBNeTBOPAIOLLEE HaYalbHLIM YCIOBUSM

Vs =0y _ =1,
28 Tema 21. lluHenHble gudcpepeHUnanbHble ypaBHEHUS BTOPOro nopsgka.

Haitu YacTHoe pelueHre ypaBHeHus, yA0BNETBOPAIOLLEE YKa3aHHLIM HauyarnbHLIM YCIOBUAM: Y —

59 +4y=0, yleo=5 y|_, =8
29 Tema 21. lluHenHble gudcpepeHUnanbHble ypaBHEHUS BTOPOro nopsigka.

HaiiTtn obliee pelueHve ypasHeHuss  y — 3y + 2y = (34 — 12x)e”™ .
30 Tema 22. Yucnosble pagbl.

0 n! 1 2! 3! n!

WccnepoBatb cxogumocTe psaa Zn=1; =5ttt o+
31 Tema 22. Yucnosble psagbl.

WNccnepgosate cxoaMmocTb paga Y-, (—1)"? % = l"T?’ - l"T4 +.. +(=1)"1 % +..
32 Tema 23. DyHKUUOHaNbHbIE PAAbI

Hantn nHtepsan n pagnyc cXxogmmocTu psga

i L SN "
n(m+2)" 378 150 Tam+2)”
n=

33 Tema 23. PyHKUMOHaNbHbIE PAQbI

1-e~x

x2

Pa3noxutb B pag OyHKUMIO y =
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