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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

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

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

1.2 3apayuv AUCLUNSUHbI:

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

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

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

* [oaroToBUTbL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHMIO NMOYYEeHHbIX 3HAHWN.

1.3 TpeboBaHus k NnpeaBapuTEeNbLHOM NOAroToBKe 06yyYatroLerocs:

MpeaBapuTensHasi NOAroToBKa NpeArnonaraeT co3faHne OCHOBbI A5 POPMUPOBAHUS KOMNETEHLMIA, YKa3aHHbIX B M.
2, NP1 U3y4eHUn AUCLMMIUH:

OucuunnuHa 6asnpyeTcs Ha KOMNETEeHUMsIX, CCHOPMMPOBAHHbLIX Ha NpeablayLiemM ypoBHe 0bpa3oBaHust.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlK-1: Cnocob6eH NnpuMeHATbL eCTeCTBEHHOHay4YHble U ObLEenHXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YEeCKoro
aHanusa n mogenupoBaHuA B NpodeccuoHanbHON AeATeNIbHOCTU

3HaTb: OCHOBHbIE MOHATUSA, 3aKOHbI U anropmuTMbl BCeX n3y4HaeMblX pa3fesioB MmaTteMaTukum

Ymetb: NMPUMEHATb MeTOo[Abl MaTeMaTu4eCKoro aHanmsa u mMoagenupoBaHUA K pelleHUo NpuknagHbiX 3agadvy B obnactn
NPOEKTNPOBaHNA N NPON3BOACTBA n3nenui nerkon NPOMBbILLNIEHHOCTH

BnapeTb: HaBblkaMu npuMeHeHna CoOBpeMEeHHOro MmateMaTn4eckoro MHCTpymMmeHTapua ana coBeplleHCTBOBaHNA NpoLeccoB
NPOEeKTNpoBaHNA U Npon3BoACcTBa ogexibl, O6yBI/I, KOXranaHtepeu, akceccyapos, N30EeNNn N3 KOXKN 1 Mexa

OlNK-2: CnocobeH y4dyacTBoBaThb B NPOEKTUpPOBaHUU TeXHONMOrmM4eCckmnx npouleccoB C y4eTOM 3KOHOMUYECKHUX,
JKONMOrn4yeckKux, coumanbHbIX U Apyrux orpaHquHMﬁ

3HaTb: TeopeTn4yeckme OCHOBbl MeTOoOOB MaTeMaTU4eCcKoro aHanmsa u mopgenmpoBaHuA, NpUMeHAeMbIX Npu 06pa60TKe
AaHHbIX O TEXHOJI0NMYEeCKMX npoueccax u oGopy,u,oaaHmm npon3BoactBa n3genuin nerkomn NPOMBbILLNIEHHOCTU
Ymetb: NPUMEHATb MEeTOAbl MaTeMaTU4eCKOoro aHanmsa n MmoaennmpoBaHuA Npmn NpoeKkTnpoBaHNN TEXHONOIMYECKMX npoueccoB

npon3BoACTBa W3OENUIA NErkon MPOMBILLNEHHOCTU C YYETOM 3KOHOMWYECKUX, 3KOMOMMYECKUX, coumanbHbIX W ApYyrux
orpaHnyeHnmn

BnapeTb: HaBbikamu NnpuMeHeHnAa MeToaoB MaTemMaTn4eCckoro aHanumsa n mogenmpoBaHua B 3agadyax onTtumMmarnbHOIo Bbl60pa

obopyaoBaHus Ans NPOEKTUPYEMbIX TEXHOMNOMMYECKNX NPOLECCOB C YYETOM 3KOHOMUYECKUX, 3KONOMMYECKMX, COLMANbHbIX U1
OpYrux orpaHu4eHnn

3 PE3YNbTATbI OBYYEHUA NO AUCUUNNNHE

O |KoHTakTHas

o < |paboTa

5@ WHHOBaL, dopma

HanmeHoBaHue 1 cogepxaHue pasnenos, g = CP
- = dopmbl TekyLlero
TEeM N y4eOHbIX 3aHATUI s INek. Mp. (4achbt) .

o8 3aHATUI KOHTpOns

S (vachl) | (vachr)

Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuupl 1 onpegenutenm.
MaTpuubl. CBonctea matpuu,. [lenctems Hag
maTtpuuamu. Onpegenutenun. CeoncTtsea
onpegenutenen. Cnocobbl nogcyeta
onpeaenuTenen.

MpakTnyeckme 3aHaTUS: [Jencteua Hag,
MaTpuuamu. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agav)

Tema 2. Tema 2. CuCTEMbI JIMHENHBIX
anrebpanyeckmx ypaBHeHUNn. CuctemMbl Tpex
NNHENHbIX YPaBHEHN C TpeMS
HeunsBecTHbIMU, opmynbl Kpamepa, meTton
MOMNHOrO UCKMIOYEHUS. 2 4 8 un
lMpakTnyeckme 3aHAaTUSA: PelueHne cuctem
NVHEeNHbIX anredpanyecknx ypaBHEHWN
METOLOM MOJTHOIO UCKIOYEHUS, MO
dopmynam Kpamepa. (PelweHne 3agav)




Pasgen 2. BekTopsbl

Tema 3. OnpenenexHune BekTopa. PaBeHCTBO
BEKTOpPOB. KonnunHeapHble 1 koMnnaHapHble
BeKTopbl. JInHenHbIe onepaunn Hag,
BekTopamu. MNMpoekuun BekTopa Ha ocu
KoopauHaT. 3anncb Bektopa B doopme
npoekunn. basuc.

MpakTtnyeckme 3aHATUSA: JINHENHbIE
onepauun Hag BekTopamu. (PelleHne 3agav)

Tema 4. lNponsBeaeHnsa BEKTOPOB.
lMpounsBeneHns BEKTOPOB, 3aaHHbIX B
dopme npoekuunn. CkansipHoe, cMeLlaHHoe U
BEKTOPHOE NPOV3BEAEHUSA BEKTOPOB.
OnpepgeneHune, ceowcTBa.

MpakTuyeckue 3aHaTuS: NpumeHeHne
CKansipHOro, CMeLLIaHHOro 1 BEKTOPHOro
npou3BeaeHnsi BEKTOPOB Afs peLleHuns
npuknagHbix 3agad. (PeweHne 3agav)

7,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

ra

OK

Tema 5. MeTopq KoopAaMHaT Ha NIOCKOCTU.
Cucrtembl koopaMHaT Ha MIOCKOCTH,
OCHOBHble 3agaun. [NMpeobpasoBaHns CUCTEM
KoopauHar.

MpakTnyeckme 3aHaTus: MNMepexoabl B
cuctemax koopauHat.(PelweHuwe 3agay)

Tema 6. NMpsimas Ha NNOCKOCTW.

OCHOBHbIE ypaBHEHUSA NPAMON. Yron mexay
NpSAMbIMW. YCIOBKSA NapannensHocTv
nepneHanKynapHOCTU NPSIMbIX.
MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHUI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

10

Tema 7. KpuBble BTOporo nopsigka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KAHOHMYECKME ypaBHEHMS, rpachmku.
Ceoricta. O6Liee ypaBHEHME KPMBON
BTOPOro nopsigka.

MpakTnyeckne 3aHaTua: MNMoctpoeHne
pasnmn4YHbIX KpMBBLIX BTOPOro Nopsaka,
HaxoxaeHue nx napameTpos. (PeleHune
3agaud)

Paspen 4. AHanutnyeckas reometpus B
NPOCTPaHCTBE

10

nn

Tema 8. lNnockocTb B MPOCTPaHCTBE.
KoopauHatel B npocTpaHcTsee. [MnockocTs B
NPOCTPaHCTBE. YpaBHEHUS MIOCKOCTN,
npoxoasien yepes AaHHY TOYKY
nepneHavKynsapHo JaHHOMY BEKTOPY,
ypaBHEeHMe MrocKOCTU, NPOXOASLLEN Yepes
TPY AaHHble TOYKK, obLLee ypaBHeHMe.
lMpakTnyeckune 3aHatus: NpumeHeHne
YpaBHEHWUI NIIOCKOCTU AN peLlleHns 3afau.
(PelwweHune 3apay)

Tema 9. lNpsimas B NpOCTpaHCTBE.

Mpsimas B NpOCTpaHCTBE Kak NMMHUSA
nepeceyeHuns naockocTen. KaHoHnyeckme u
napameTpuyeckne ypaBHeHUs NPsMOWN.
YpaBHeHMs NpsiMOr, NPOXOASLLEN Yepes ABe
3aflaHHble TOYKW. [1psiMas 1 NNOCKOCTb B
NpOCTpaHCTBe.

MpakTuyeckune 3aHaTus: MNMpumeHeHne
ypaBHEHU NPAMON B MPOCTPaHCTBE AN1A
pelueHus 3agad. (PelwweHune 3agay)

10

10

ra




Pasgen 5. JnddepeHunanbHoe ncuncneHune
dyHKUUN OOHOWN NepeMeHHON

Tema 10. BBegeHne B maTeMaTUYECKUNN
aHanma.

MoHaTue nocneposatenbHOCTU. OCHOBHbIE
NoHATUSA o byHKLMK. BBeaeHne B aHanus
OYHKLMKN O4HOM nepeMeHHon. beckoHe4vHo
Marnble 1 6eCKoHeYHO BonbLIne BEMUYUHBI.
Mpegen dyHkuun. MNMpasuna BblYUCIEHMUS
npeaenoB. 3amevaTerbHble Npeaensl.
HenpepblBHOCTL (hyHKLUMK. CBOCTBA
HenpepbIBHbIX QYHKLUNA.

MpakTuyeckue 3aHATUSA: BblumcneHune
npeaenoB dyHKkuun.MccnegosaHne yHKLMK
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PewweHune 3apay)

Tema 11. QuddepeHumansHoe ncuncrneHmne
OYHKLMKN O4HOV NEepEeEMEHHOMN.
OnpepneneHue NnponsBogHON N ee
reomeTpuyeckmi cmbichn. MNpasuna
anddepeHuupoBaHms. Tabnuua
npou3BoaHbIX. [Mpon3BogHas CrnoXxHom
dbyHKLMK. [PON3BOAHBIE BbICLLNX NMOPSAKOB.
OnpepneneHue, NpaBuIo BbIYUCTIEHUS.
OnpepneneHuve gudpdepeHumana u ero
reoMeTpuyecknin cMbicn. IHBapMaHTHOCTb
dopM nepBoro anddepeHumnana.
OundhdepeHumnansl BbICLUMX NOPSIAKOB.
MpunoxeHune K NPUONKEHHBIM
BbIYUCTIEHUAM.

MpakTuyeckue 3aHATUSA: BbluMcneHune
Npon3BOAHbIX PyHKUMIA. [IpumMeHeHne
anddepeHumnana yHKUMM K NPUGIMKEHHbIM
BblumcrneHnsam. (Pewexve 3agav)

OK

Tema 12. NpumeHeHne anddepeHumansHOro
NCYNCTIEHNS.

OcHoBHble TeopeMbl auddepeHLManbHOro
ncumcnenus. Mpasuno JNonutansa un ero
NMPUMEHEHWE K pacKpbITUIO
HeonpeaeneHHocTen. iccnegosarve
dYHKUUKW MO NepBon 1 BTOPOW NMPOU3BOAHOMN:
MOHOTOHHOCTb (DYHKLIMMK, SKCTPEMYMBbI
dyHKUMM (HeobxoanMble 1 AOCTaTOYHbIE
ycnosus). YCnosusi BbINYKNOCTU, BOTHYTOCTH,
TOYKM Nepernba n acuMNTOThbl NIOCKON
KpUBOW.

lMpakTnyeckune 3aHatus: NpumeHeHne
npaswn flonutansa ans Bbl4UCNEHUSA
npeaenos yHKUn. NonHoe uccnepgosaHve
N nocTpoeHune rpacmkoB yHkumin. (PelueHne
3agaud)

mn

WUtoro B cemectpe (Ha kypce anga 3A0)

32

48

99,75

KoHcynbTaumm n npoMexyToyHas attectauus
(3auer)

0,25




Pasgen 6. ®yHKUNN HECKOMNBKNX NEePeMEHHbIX

Tema 13. OyHKUUKN ABYX N HECKOMBKMX
nepemMeHHbIX.

OcHoBHble onpeaeneHus. MNpupalleHue
dyHKUUKN. YacTHbIe NPOU3BOAHBIE, YaCTHbIE U
nonHbIN gnddepeHumnan QyHKLUUN MHOTMUX
nepeMeHHbIX.

MpakTuyeckue 3aHATUSA: BblumcneHune
YaCTHbIX NPOM3BOAHbBIX PYHKLINNA.
MpumeHeHne nonHoro anddepeHumana
PYHKUUIN MHOTUX NEPEMEHHbIX AN peLleHus
npakTudecknx 3agad. (PeweHuve 3agaq)

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HECKONbKUX NepeMEHHbIX.

OcHoBHbIe NoHATUSA. Heobxoammeble n
AOCTaTOYHbIE YCMNOBUS  CyLLLECTBOBAHWSA
AKCTpeMyMa PYHKLUN ABYX NEPEMEHHbIX.
MpakTnyeckne 3aHaTmsA: HaxoxaeHne
3KCTPEMYMOB (PYHKLIMIA MHOTMX NEPEMEHHbIX
(PewweHune 3apay)

Pasgen 7. HeonpegeneHHbi nHTerpan

nn

OK

Tema 15. HeonpegeneHHbIn nHTerpan n ero
BbIYMCIIEHNE.

MNepBoobpasHasn n HeonpeaeneHHbIn
nHterpan. CeorncTtBa nepBooOpasHoN.
CeoiicTBa HeonpeaeneHHoro UHTerpana,
BbITEKatoLne 13 onpegenenns. JinHenHole
csonctea. Tabnuvua nHTerpanos.
MpakTuyeckue 3aHaTUA: MNpuMmeHeHne
Tabnuubl ANA BbIYUCIEHNSA NPOCTENLLNX
nHTerpanos. (PelueHne 3agay)

Tema 16. OCHOBHbIE KNaccCbl UHTErPUPYEMbIX
YHKUMNA.

OCHOBHbIE METOAbBI MHTENPUPOBAHUA: METOA
3amMeHbl NepeMEeHHON, MeToa
WHTErpMpoBaHus Nno 4acTsiM, MeTOZ
pasnoxeHus Ha npocrtenwmne. CTaHgapTHbIE
3aMeHbI.

MpakTuyeckue 3aHATUSA: MNpuMmeHeHne
MeTo[a 3aMeHbl NepeMeHHON,
WHTErpMpoBaHus Nno 4acTam 1 metoga
pasnoXxeHnsa Ha npocTenve ang
BbIYMCIEHUS HEOMpeaeNeHHbIX UHTErpanos
(PewweHune 3apay)

Pasgen 8. OnpegeneHHbIn nHTerpan

mn

Tema 17. OnpeaeneHHbln HTerpan.
HecobcTBeHHbIE MHTErparnbl.

OnpepeneHne onpegeneHHOro UHTerpana,
ero cBouncTtBa. JInHenHble cBONCTBA
onpegerneHHoro nHTerpana. MHterpan c
nepemMeHHbIM BEpXHUM npegenom. dopmyna
HbtoToHa — JlebHuya. MeTtoabl
Bbl4MCNEHUS onpeaeneHHoro nHTerpana.
HecobcTBeHHbIE MHTErparnbl.

lMpakTnyeckme 3aHATUS: BblunucneHune
onpeferneHHoro nHterpana.(PelwweHue 3agay)




Tema 18. NMpunoxeHus onpegeneHHoro
WHTerpana.

MpunoxeHusa onpegeneHHoOro HTerpana K
3afjlayam reomeTpun: BblYMCNEHNE NnoLwanen
Nnockux guryp, o6beMoB Tern nepeMeHHOro
ceyeHnsi. O6beM Tena BpalleHus.
MpakTuyeckue 3aHaTuSA: NpumeHeHne
onpeneneHHoro nHTerpana ans peLlieHus
npakTudecknx 3agad. (PeweHuve 3agaq)

Pasgen 9. [InddepeHumanbHble ypaBHEHNSA
N pagpl

ra

Tema 19. YncnoBble MHOXeCTBA, OCHOBHbIE
BMAbl. MHOXECTBO KOMMIIEKCHbIX YMcen,
JEeNCTBUSA C KOMMIEKCHBIMU YncnamMu.

Tema 20. QuddepeHumanbHble ypaBHEHNS
nepBoro nopsigka.

OnpepeneHune guddepeHymansHOro
ypaBHeHusa nepsoro nopsgka. OnpegenexHve
peweHuns. HavanbHble ycnosus. OCHOBHbIE
BUabl AnddepeHUnanbHbIX YPaBHEHWI:
YypaBHEHUS C pa3geneHHbIMA 1
pasgensaoLwLmMMNCa NepeMeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

MpakTuyeckme 3aHsaTuA: PelweHne
onddepeHumanbHbIX ypaBHEHU NEPBOrO
nopsigka.(PeweHuve 3agay)

Tema 21. OndbdepeHumnanbHble ypaBHEHNS
BTOPOro nopsiaka.

OnpepneneHne guddepeHymansHoro
ypaBHeHUs BToporo nopsgka. Onpegenexve
peweHus. HavanbHble ycnosus. Teopema
CYLLLEeCTBOBAHWS U €4UHCTBEHHOCTH
peweHus. Criyyan, gonyckaroLine
MOHWXEHMS Nopsiaka.

MpakTuyeckme 3aHaTusA: PelleHve
anddepeHumnanbHbIX ypaBHEHUA BTOPOTrO
nopsiaka, OMNycKatoLWmX MOHWKEHNe
nopsiaka.(PeweHne 3agav)

Tema 22. JluHenHble gnddepeHumanbHble
ypaBHEHUs BTOPOro nopsiaka.

JInHelHble ogHOPOAHBLIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsigka. Teopembl 0 CBOMCTBAX peLUEHWUN.
Teopembl 006 00LEM peLleHnn. YpaBHEHUS
BTOPOro nopsiika ¢ NOCTOAHHbIMU
KoappuumeHTamun. Metog peLueHuns
NNHENHbIX OAHOPOAHbIX U HEOAHOPOAHbIX
YypaBHEHUN C NOCTOSHHbIMU
KoadhpuLmeHTamu.

MpakTnyeckme 3aHATUSA: PelueHne NnMHenHbIX
AnddepeHumnanbHbIX YpaBHEHUA BTOPOTroO
nopsiika ¢ NOCTOAHHbLIMU KO3 ULMEHTaMN
(PewweHune 3apay)

Tema 23. Yucnosble psgbl.

OnpeperneHue YMcnoBoro psaa.
HeobxoaumbIin Npu3HaK CXOAMMOCTH.
MpaBuna gencreusa ¢ pagamn. Pagel ¢
NONOXUTENbHLIMKU YneHamu. NMpusHakm
CXO0OUMOCTU. 3HaKonepeMeHHbIe paabl.
Teopema JlenbHnua ans
3HaKo4YepeayLwmnxcsa psagos.
MpakTnyeckme 3aHaTusA: iccnegosaHune Ha
CXOAMMOCTb 3HAKOMONOXUTENBbHbIX YNCITOBbIX
psgoB. MNpumeHeHne TeopeMsl JlenbHunua
ONs cCcnefoBaHUs 3HaKovepeayLmMxcs
psaoB Ha cxoanmocTb. (PelleHne 3agad)




Tema 24. OyHKUMOHANbHbIE PAAbI.
CteneHHble pagbl. OnpegeneHue CTeNeHHoro
psga. ObnacTb CXOAMMOCTU CTENEHHOIO
pspa. Teopema Abens. Paguyc n nHtepsan

CXOAMMOCTH.

Pagbl Tennopa n MaknopeHa. 4 6 6
MpakTuyeckue 3aHATUSA: HaxoxgeHus
paguyca u uHTepBana cxogMmMocTu
cTeneHHoro psga. PasnoxeHue dyHKumn B
psaa Tennopa u MaknopeHa. (PewweHwne

rA

3agav)
Wtoro B cemecTpe (Ha kypce ansa 3A0) 34 51 68
KoHcynbTaumm 1 npoMexxyTovHas atTectaums o5 245
(Ok3ameH) ' '
Bcero koHTakTHas pabota n CP no 167,75 192,25

OVCUUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM NaHoM He NPeayCMOTPEHO

5. ®OH[l OLLEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasareneun, KpUTeEpMEB U CUCTEMbI OLLeHUBAHUS pe3yribTaToB 00y4eHus
5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00yYeHus
KoMneTeHuun cpeacTea
dopmynunpyeT n 06BACHAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
anropuTMbl 3y4aemblx pa3aenoB MaTeMaTUKK.
Bonpocbl Ans ycTHoro
cobecenoBaHus
PeliaeT TMnoBble 3agayuv 1 NpuMepbl MO OCHOBHbLIM M3y4aeMbiM
OrlK-1 A P P y Bonpocbl ansa tectupoBaHuns
pasgenam matemaTuKu.
[MpakTnKo-opueHTUpoBaHHbIE
- 3agaHus
OB6BbACHAET B3aMMOCBA3b OCHOBHBIX MaTEMaTUYECKMX MOAENel 1
METOLO0B M UX 3HAYEHWNE NPY PeLLEHNM NPaKTUYECKNX 3afau.
dopmynupyeT 1 NoOHMMaeT OCHOBHbIE NOHATUSA N MeToabl
aHanuTnyeckon n anddepeHLmanbLHON reomeTpumn, MMHENHoOW anrebpsl,
MaTeMaTU4ecKoro aHanmsa, Teopuv BEpOATHOCTEN N MaTemMaTU4eCcKon Bonpocbl gns ycTHOro
CTaTUCTUKK, paboTaeT C MaTeMaTUYECKMM annapaToMm, NCMOSNb3yeMOM B cobecenoBaHus
crneumanbHbIX Kypcax.
OrllK-2 PelwaeT TMnoBble 3agayun ¢ 4OBeAEHVEM peLleHus 4O NPUeMnemoro Bonpocbl ans TectupoBaHus

pesynbTaTa (41cna, popmynsl, rpaduka), B TOM Yucrne ¢
ucrnonb3oBaHnem 6a3oBbiX MaTeMaTUYECKUX MNAKETOB U MPOrpamMm.
Bocnpoun3soauT Te AencTBus, KOTopble NPON3BOASATCS B peanbHOM
MaTemMaTU4eckoM UCCreaoBaHNM Npu MoAEeNMPOBaHNM NPOLIECCOB U
npon3BoACTB.

MpaKkTUKO-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cuctema n KpUTEPUM OLLIEHMBAHUSA

LWkana oueHnBaHns

Kputepuun oueHnBaHnsa cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHue

MucemeHHasa paboTa

5 (oTnn4Ho) npegmeTa 1 LMPOKYH 3pYAULIMIO B

MonHbIA, Nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUPYOLWLMIA rnyb6oKoe NoHUMaHne

oueHuBaemMon obnactu. Kputnueckun,
OpuUrMHanbHbIA NOAXOL K MaTepuany.

4 (xopoLuo) MCTOYHUKOB MHopmauun. Mogxoa k

OTBEeT NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 0b6s3aTernbHbIX

Marepuarny OTBETCTBEHHbIW, HO
CTaHOapTHbIN.




OTBET BOCNPOM3BOAUT B OCHOBHOM TOJIbKO
NEKLMOHHbIE MaTepwuansl, 6e3
camocCTosITENbHOM paboThl C
pPEKOMEHAOBAHHOW NUTEPaTYpPONA.
[leMOoHCTpMpyeT NOHMMaHue npeaMmeTa B
uenom, 6e3 yrnybnexus B getanm.
MpnCyTCTBYIOT CYLLECTBEHHBLIE OLLIMOKN Nnn
npobenbl B 3HAaHUSAX MO HEKOTOPbLIM TEMaM.

3 (ynoBneTBOpPUTENBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue

2 (HeyOoBMNETBOPUTENbHO) | 3HAYMTENMBLHON YaCTU NPUHLMNMANBHO
BaXHbIX 3MIEMEHTOB AUCLMMIUHDI.
MHorouncneHHsle rpybbie owmnoKu.

[leMoHCTpUpyeT NoHMMaHWe npegmeTa B

3auteHo uenom, 6e3 yrnybnexus B getanm.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue

He 3auTeHo 3HaYMTENbHOM YacTW NPUHLMUMNANBHO
BaXHbIX 31IEMEHTOB ANCLMMITUHBI.
MHorouncneHHble rpybble owmnbkm.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAuMbIe ANl OLeHKN 3HAHUNA, YMEHUN,
HaBbIKOB U (UNN) ONbITa AeATEeNIbHOCTU
5.2.1 NepevyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB
Cemectp 1
MpuMeHeHns NOHATUSA NPON3BOAHON ANS UcCreoBaHNs CBOMCTB (DYHKLUK:
0 Bo3pacTaHue u yboiBaHne yHKUMK
1 0 TOYKM aKCTpemMyma
0 BbINYKNOCTb ee rpaduka
[ Toukn nepernba rpaduka
0 acuMnTOThl (BEPTUKANbHbIE N HAKIOHHbLIE)
2 MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN
3 Teopembl Ponnsa u JlarpaHxa, nx reomeTpu4ecknin CMbicin
4 MpounssoaHble n anddepeHumanbl BblCLUNX NOPSAKOB
5 lMponssoaHas, ee onpeaeneHne, reoMeTPUYECKUIN U MEXAHUYECKNIA CMbICTIbI, MpaBuiia BblYUCIEHNS
6 Mpenen dyHkumKn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyaTenbHble Npeaernbl.
7 KpvBble BTOpOro nopsigka (3nnmnc, okpy>KHOCTb, runepbona, napabona), Mx KaHOHNYECKME ypaBHEHUS,
CBOWNCTBA, YepTex.
8 Yron mexay npsiMon 1 NoCKOCTbIO, YCIOBUS MX NapannenbHOCTM U NepneHankynapHoCTm
9 Mpsimasa B npocTpaHcTBe. YpaBHEHWsI NPSMON B NMPOCTPaHCTBeE.
10 Yron mexay nrnockocTAMU. YCroBusi napannenbHOCTU 1 NepneHanKynapHOCTM NNOCKOCTEN
11 MnockocTb B NpocTpaHcTBe. PasnuyHble BuAbl ypaBHEHUS NMITOCKOCTH.
12 Mpsimaa Ha nnockocTu. Bugbl ypaBHEHU NpsMON.
13 BekTopbl B reoMeTpuyeckoi 1 koopanHaTHon cbopmax. Onpeaenenne. Ceorictea. [JeNcTBUSA Hag BEKTOPaMMU.
CkansipHoe, BEKTOPHOE M CMeLLaHHOEe NPON3BEAEHUS BEKTOPOB. VIX reoMeTpudeckoe NpunoXeHus.
14 CuncTembl NUHENHbIX ypaBHeHUA. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynel Kpamepa.
15 Matpuubl n onpegenutenn. Onpegenenus. Ceonictea. [lenctenst Hag maTpuuamn. Packpbitue onpegenutenen
BTOPOro 1 TPeTLEro NOPSAKOB.
Cemectp 2
16 ®yHKUMKN OBYX NepeMeHHbIX (onpeaeneHve, npeaen, HenpepbiBHOCTb)
17 OKCTpPEMYM (byHKLMM OBYX NEPEMEHHBIX (HE06X0AMMOe N AOCTAaTOUMHOE YCITOBMS CYLLIECTBOBAHUS SKCTPEMYyMA)
18 HeonpegeneHHbi nHTerpan (onpegenexHve, CBONCTBA, METOAbI BblYUCIIEHUS)
19 OnpepeneHHbIN MHTErpan (onpegenexHne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.
20 OnpegeneHHbin nHterpan. Metoabl BelYNCNEHNS.
21 Hecob6cTBeHHble MHTerparnbl nepeoro 1 BToporo poaos. OnpegeneHne. CxoauMocTb.
22 MpunoxeHunsa onpefeneHHoOro nHTerpana. BeluucneHne nnowanen niockux uryp
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KomnnekcHble uucna. Onpegenexue. [enctsua Hag KomnnekcHsiMu yncnamu. opmyna Myaspa. dopmbl
3anmcy KOMMIEKCHOro Yncna.

24

OunddepeHumanbHble ypaBHeHUsi NepBOro Nopsiaka, UX OCHOBHbIE BUAbI (C pa3aensoLwmMmcs 1
pasgeneHHbIMU NepemMeHHbIMM, NiHelHble, ogHopoaHble). Oblee pelieHne u 3agada Kowu.

25 JInnenHble gnddepeHumnanbHblie ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSIHHbIMU KO3 durLMeHTamm

26 Yuncrnoeble psagbl. OnpegeneHne. Ceonctea. Heobxoanmbln NpnaHak CXOAMMOCTMU.

27 |_|pVI3HaKVI CXOOAMMOCTN 3HAKOMOJIOXKNTENbHbIX N 3HakonepemMeHHbIX PpAaoB, abcontoTHas CXOONMOCTb.

28
CXOJMMOCTW.

(DyHKLI,VIOHaJ'IbeIe pAaabl. CrteneHHble pAaabl.

O6nactb cxogumocTn. Teopema Abens. Paguyc n nntepean

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCTOBbIE 3afaHnA

Tunosble TecToBbIE 3aaHus HaxoaaTcs B MpunoxeHun k gaHHomy PI1[
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3adaHuns (3agaym, Kencol) Haxoadatca B MpunoxeHun kK gaHHomy P

5.3 MeToguyeckne matepuansl, onpegensiolwme npoueaypbl OLLleHUBaHUA 3HAHUWA, YMEeHUW, BnageHni (HaBbIKOB

1 (Unn) npakTU4YeckKoro

onbiTa AeATENbHOCTH)

5.3.1 Ycnosus gonycka oby4arowerocsi K NpoMexXyTo4yHON aTTecTaumm U nopsaaoK NMUKBMAAUNN akageMnyeckon

3aA0J1IKeHHOCTU

lMpoBeaeHre NPOMEXYTOYHON aTTecTauumn perfiameHTMpPoBaHO flokanbHbIM HopMaTuBHbIM aktom CM6MYMTA
«lMonoxeHne o NpoBeAEHNM TEKYLLErO KOHTPOISA YyCNEBAaeMOCTH U NPOMEXYTOYHOM aTTecTaumm obyyaroLwmnxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm no AucCUMninHe

YcTHas +

MncbmeHHas

KOMI'IbIOTepHOE TecTnpoBaHue

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaLmMm nNo gUcCUUnnHe

* Ha NoaroToBky oTBOAMTCA 45 — 60 MUHYT
* Ha OTBET No duneTty 1 gononHuTenbHbIe Bonpockl 30 — 35 MUHYT
* CMONb30BaHKEe BCMNOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPEAYCMOTPEHO

NHasa

6. YYEBHO-METOAWYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE ANCLUUNIIAHBI
6.1 YuebHas nutepartypa

AsTOp

3arnasue

MN3paTtenbcTBO

| loa nspaxua |

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

LLHapeBa, I". B. Bbiclwas matemaTtumka e https://www.iprbooks
Mocksa: An v Ap Megna 2023 hop.ru/132560.html
NuTeuH, A. B. Bbicluaa matemaTuka. CraBponorb: https://www.iprbooks
JInHenHas anrebpa CTaBpOononbLCKuii 2022 hop.ru/129574.html
rocyaapCTBeHHbIN
arpapHbI yHMBEpPCUTET
AbpamsH, A. B. HenpepbiBHast matemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpegeneHHble un
onpefeneHHbIe UHTerpansi, POCT?B'Ha'-D-OHy’
HecoBCTBEHHbIE UHTEerparbI, TaraHpor: WspaTenscTso 2022
uncnoBble psiabl, yHKLMM tOxHoro cpepepanbHoro
HEeCKObKMX NepeMeHHbIX, yHuBepcuTeTta
o depeHumnarnbHble
ypaBHEHUsI
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
WHapesa, I". B. Bbicliaa matemaTuka Cumdeponons: http://www.iprbooksh
(nuHelHas anrebpa) YHUBEPCUTET 3KOHOMUKM 2020 0p.ru/101397.html
N ynpaBneHusi
Hepob6osa C.®., Martemartuka. c n VDI http://publish.sutd.ru/
Konbuoga T.5. HeonpegeneHHblie n ag;—(sre;;pmypr. 2023 tp_ext_inf_publish.ph
ornpeaeneHHble nHTerpansl p?id=2023124
Konbuoea T.B., MaTemaTuka. Cankr-AeTen6vor http://publish.sutd.ru/
Hepobosa C.9. AHanutnyeckas reomeTpus CI'I6FYI'IPI' ypr- 2023 tp_ext_inf_publish.ph
A p?id=2023123




MaTtBeeBa A.B.,
Kpbirios A.B.

MaTtemaTuka

CaHkr-lNeTepbypr:
cnerynTa

2022

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=2022106

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbICcLLEN MaTeMaTuKe [OnekTpoHHbI pecypc]. URL: http://e-math.ru
2. MndpopmaumoHHas cuctema «EgnHoe okHO gocTyna k o6pasoBaTenbHbIM pecypcam» [OnekTpoHHbIN pecypc].
URL.: http://window.edu.ru
3. OnekTpoHHO-6ubnuoTeyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepe4yeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepuanbHO-TeXHU4YeCKON 6a3bl, HeO6XO0AUMOM ANs OCyLlecTBNeHUs o6pa3oBaTeNnbLHOro
npouecca no gucumnnuHe

AyauTtopus OcHalleHne
MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekumoHHas y Py, P

ayguTopus

YyebHasa aygutopus

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




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasneHunto noarotoBkn _ 29.03.01 TexHoNornsa nsgenui Nerkon NPOMbILLIIEHHOCTH
HammeHoBaHue Ol (npoduns): Bce npodumnu

MpunoxeHune

5.2.2 TunoBble TeCTOBbIEe 3agaHnA

Ne n/n | POPMYNIMPOBKN TECTOBLIX 3a4aHUN
Cewmectp 1
1 Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus Hag MaTpyuLamu.
6 -3 0
Mpwn kakom 3HayeHnnA onpegenutens |2 A—2 0]/ =0
0 0 1
1) 2; 2) 1, 3)0,5; Ho
2 Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus ¢ maTpuuamMm.
_(-1 2 _(1 -1 —AL .
Ecrim A = ( 0 _5) mB= (3 ) ) TO matpuua C=A-2B nmeet BuA:
-3 4\, 3 -4y, -3 4\, -3 4
D (—6 —9)’ 9 (—6 —9)' 3)( 6 —9)’ 4) (—6 9)
3 Tema 2. CucteMbl JINHEMHbIX anreépanvyeckux ypaBHeHUN.
. . (1 2|1-3
Ecrn  (xg;y,) - pelueHne cucTeMbl IMHENHBIX YPaBHEHWUIA (3 2| 5 ) TO Xy — Yo, PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4H 75
4 Tema 3. BekTopbl. JIMHenHbIe onepauun Hag BeKTopamu.
[nuHa BekTopa a = 61 — 2] paBHa:
1) 2v10; 2)2V5  3)8 422
5 Tema 4. BekTophl. lponsseneHus sektopoB. NpumeHeHne nponsBeaeHUss BEKTOPOB ANA
peleHns NpuUKNagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) n b= (2,-3,0), Toraa nx ckansapHoe Npon3BeaeHne paBHoO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopsbl. MponsBeneHnsa BektopoB. puMmeHeHue nponsBeaeHUA BeKTOPOB ANs
pelueHusi NpuKNagHbIX 3agay
Mpun kKakom 3HaYeHUn m BekTopbl d = (4;m; —8)u b=(-2-41) nepneHanKynapHbI?
1)4; 2) -4; 3) 0,4; H0
7 Tema 5. AHanuTM4Yeckas reomeTpusi Ha nnockoctu. Metoa koopguHat
OaHbl ABe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa oTpeska AB meeT koopanHaThl:
1) 3:-1); 2) (55 33 4) (3:-5)
8 Tema 6. AHanuTHU4YecKkasa reomeTpus Ha nrockocTu. Npamasa Ha NNockKocTm




[aHo ypaBHeHUe npsiMor Ha nnockocTn: 3x — 2y — 1 = 0, Toraa yrnoBomn KO3 MULIMEHT 3TON NPAMON
paBeH:

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

Tema 6. AHanuTu4eckas reoMeTpus Ha NMNOCKOCTMW. I'Ip;lmaﬂ Ha NIMOCKOCTHU

o o o 1
YpaBHeHVEM NpsiMON, NePneHANKYNSPHON NpsSIMOn y = X — 5, sABnsieTcs

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

10

Tema 7. AHanuTU4Yeckasa reomeTpus Ha nnockocTu. Npsamasa Ha nnockocTm
KpuBble BTOporo nopsiaka.

@t2)? =82 _ 4

[aHo ypaBHeHue runepbonsl 5

Torpga paccrosiHue Mexay ee poKycamm paBHO:

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

11

Tema 8. AHanuTu4eckas reomeTpuma B npocTpaHcTBe. NNockocTb B NpoCTpaHCcTBe
HopmanbHbIV BEKTOP NAOCKOCTU x — 2y + 5z — 15 = 0 nmeeT koopanHaThI:

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

12

Tema 9. AHanuTuYecKas reoMmeTpusi B npocTpaHcTBe. [psimas B NpocTpaHcTBe

< < +5 -5
Hanpaensiowwit exTop npsmoit = = 2— ==

3 - nmMmeeT KoopanHaThbl:

1) (1.5:-5); 2) (0:5;-5); 3) (1-3:2);  4)(2:3;5)

13

Tema 10. AudhbepeHumanbHoe ucuncneHme hyHKuMmn ogqHom nepemeHHon. BeegeHune B
MaTeMaTU4eCcKuin aHanms

In(1+x),

HanTtn obnacTtb onpeaeneHns yHKUMn y = 1

1) (1;); 2) (==;1) U (1;); 3 [-LDU@;=); 411U ;=)

14

Tema 10. OudbcbepeHumanbHoe ncuncneHne cbyHkunm ogHom nepemeHHon. BeegeHune B
MaTeMaTu4ecKkui aHanus

sin7x

- paBeH:
x—0 Sin10x

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

15

Tema 10. QudbchepeHumanbHoe ncuncneHne pyHKUMM ogHon nepemeHHon. BBegeHune B
MaTeMaTU4ecKuin aHanus

O603HaunB 0 — 6GECKOHEYHO Marylo BEINMYUHY, © - GECKOHEYHO GOMbLUY0 BeNMUUHY, C — KOHEYHYHO

00+C
HeHyneBylo BeJIn4nHy, onpenenntb, YeMy paBHO COOTHOLLEHUE: T

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

16

Tema 11. AudpcbepeHuymanbHoe ucuncneHme pyHKUMmn ogHom nepemMeHHown. NMpouseogHas
yHKLUUN.




lMNponssogHan PyHKUMK Y = e***3 ymeer BUA;
1) xe*’+3 2) 2xe*’*3 3) —2xe*’*34) (x? + 3)e*'*3

17

Tema 11. AudchbepeHuymnanbHoe ucuncneHme hpyHKLMN ogqHOMN NepeMeHHON.
hyHKUUN.

MpouseoaHas dyHkuuKM y = In(1 — x2) B TOUKe x=2 paBHa:

1) Va; 2) -34; 3) 4/3; 2) -413

MpounsBogHasn

18

Tema 11. OudcdepeHumnanbHoe ncuncneHme pyHKLMn ogHoM nepemMeHHON. NMpounsBogHbie U

anddepeHumanbl BbiCWNX NOPAAKOB.
" 1
Vex OT PYHKUMN Yy = — PaBHa:

1)6/x*; 2)-6/x*; 3)6x*; 4) —6x*

19

Tema 12. NpumeHeHue anddepeHLManbLHOro UCHUCEHUA

®yHKkuMa y = f(x) onpegeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHKLUN y =

f@).

vA

Torga To4ka MUHMUMYMa Ha npomexyTke (-5;4)

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

CemecTp 2

20

Tema 13. PyHKLUUM ABYX U HECKONbKUX NepeMeHHbIX.

1

O6nacTb onpeaeneHnst hyHKUMN Z = Toxy?

D x2—9y2>292)x2+9y2<93)x2+y?2>9,4)x* —y2>9

21

Tema 13. PyHKLUUM ABYX U HECKONbKUX NepeMeHHbIX.
Hantn grad(z)dyHkummn z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. QkcTpeMyMbl PYHKLMN OBYX U HECKOJIbKNX NEPEMEHHbIX.
HalTu kpuTuyeckyto TouKky yHKUMN z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN UHTErpan U ero BblYUCreHue.

+8
MHoxecTBO NnepBooOpasHbIX yHKUUKN f(x) = fm nmeeT BUA:

1) x+Inlx + 1|+ C; 2) x—=7nlx + 1|+ C;




2
3) x4+ 7In|x + 1| + C; 4) > +8x+C.

24

Tema 15. HeonpeaeneHHbIN MHTErpan u ero Bbl4nucneHue.

MHOXecTBO nepBoobpasHbIx yHKUMK f(x) = Yx nmeeT Bua;

1) Vat+c, 2)2Vx"+C, 3)IVxT+C, 4)—%+C.

x2

25

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BblYnucneHue.

KakoB reomeTpuyeckunini CMbICN onpeaeneHHoro uHterpana ot dyHkumm y = f(x) B uHTepsane [a,b] B
[EeKapToOBOW CMCTEME KoopaMHaT?

1). AnvHa nuHum y = f(X) B nHTepsane [a,b];
2). Tnowagb durypsl, orpaHudeHHon nuHuen y = f(x) B HTepeane [a,b];
3). CpeaHee 3HaveHne yHkummn y = f(x) B nHTepBane [a,b];

4). lNpounsBegeHne cpegHero 3HavyeHms PyHKUMM B HTepBarne [a,b] Ha anuHy nHTepBana.

26

Tema 16. OCHOBHbI€ KNlacCbl UHTErpUpyeMbIX OYHKLUNA.

MHoxecTBO nepBoobpasHbiX yHKUMK f(x) = sin? 3 x

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

27

Tema 16. OCHOBHbI€ KIlacCbl MHTErpUpyeMbIX PYHKLUNA.

Kakon nHTerpan He BblpaxaeTcs B arieMeHTapHbIX YHKUMAX?

dx; 2) fxe‘xzdx; 3)fe‘x2dx; 4)[ cos* 2 xdx

X
DI

28

Tema 17. OnpepeneHHblii MHTerpan. Heco6cTBeHHble UHTerparnbi.

KakoW 13 npuBeaeHHbIX HUXXE UHTErpanoB sABNsieTcsl HeCOBCTBEHHbIM, ecnu pyHkums f(X) - HenpepbiBHA?

1. [fedxe 2) [° fedx  3). [f)dx  4). [ f(x)dx

29

Tema 17. OnpegeneHHbIN nHTerpan. Heco6cTBeHHbIe MHTerpanbl.

wl
Yemy paBeH uHTerpan [ %dx’?

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

30

Tema 18. MpunoxeHus onpeaeneHHoOro UHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

1). [} fdx 2).L7(F() — p(x)dx 3). [} f(x)dx — [} p(x)dx 4). [, f(x)dx — [ (x)dx




31

Tema 19. YucnoBblie MHOXecTBa. MHOXXeCTBO KOMMIEKCHbIX YMcern

MoZaynb KOMMNMEKCHOro Yicna z = 2 — 3i paBeH:

1V5; 2)13; 3)5 4)V13.

32

Tema 19. YucnoBble MHOXecTBa. MHOXeCTBO KOMMJIEKCHbLIX YMucen
Ecrm z;, =1—i;z, =4 +1i,T0 z, - z, PaBHO:

1) 5+ 3i; 2)5-3i; 3)3-i;  4)3i

33

Tema 20. AudpchepeHumanbHbIe ypaBHEHMA NePBOro nopsiaka.

Kakoe wun3 ypaBHeHMN He saBnsetca guddepeHumanbHbiM ypaBHEHMEM C  pas3gensaiolmmucs
nepemMeHHbLIMN?

1) Vy? + ldx = xydy; 22 = f(x)- g);

3) y +p) -y =g0); 4) dy—y = ctgxdx

34

Tema 20. AndcdepeHumnanbHbIe ypaBHeHUA NepBOro nopsgka.

. d
06w HTerpan agnddepeHUnansHOro ypaBsHeH s y—’; = xdx UMeeT Bua;

2 2 2

1 1_ +C;2 =X +C;3 =X +C;4 1—2+C
)y_z ')y_z ')y_z ') y_x

35

Tema 21. AudchepeHumanbHbIe ypaBHEHMA BTOPOro nopsigka.

IndbdepeHLmanbHbIM ypaBHEHNEM BTOPOro Nopsiaka SBNAeTCs:

1)y£—y2tgx =x;2)4y — 3y =5e% 3)4y —3y + 2y = 5e%; Dx2y? —2xy+1=0

36

Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHeHUS BTOPOro nopsigka.

[NaHo andbdepeHumansHoe ypasHeHne y — y — 6y = 0, TOraa xapakTepucTmyeckoe ypasHeHve byaer
nMmeTb BUA:

D6k2—k—1=0; 2Dk*+k+6=0; Dk +k—-6=0; Hk’—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakoii U3 faHHbIX pAOOB ABNAETCA CXOAALLMMCS:

1)21 2)21 3)i ! 4)i3"
- —3 3=
nzln nzln n=1 \/Z n=1

38

Tema 23. YucnoBble pAAbI.

[na kakoro n3 cnegyowux pagos BepHO yTeepxaeHne: ecnn  limu,, = 0 psg JOCTOBEPHO CXOAUTCA:

n-ow
bYerlaYiny Lyye
- = - e oy
n=1 o=t = V2 ="




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Martematuka

HaumeHogaHue OUCL{UI'IHUHbI

Nno HarnpasneHuo NoAroTOBKU 29.03.01 TexHONOrMs M3genuin Nerko NPOMbILLAEHHOCTH

MpunoxeHune

HanmeHoBaHue Ol (npoduns): BCe npoduau

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)

Ne n/n | YcnoBus TMNOBbLIX NPaKTUKO-OPUEHTUPOBAaHHbIX 3a4aHuK (3a4ay, Kencos)

Cewmectp 1

1 Tema 1. MaTpuubl 1 onpegenuTenu.

OaHbl ABe MaTpuLbl A = (é i) uB= (_11 i)

TpebyeTca HanTu C = A - B — 2A.

2 Tema 2. CucteMbl JIMHENHbIX anredbpanyeckux ypaBHEeHUN.

1 2 1
(3—53

2 7 -1

4
1)
8

2) HanTK peweHune 3TOW CUCTEMbI METOLOM MOSTHOMO UCKIIOYEHNUS,

3) pewmnTb 3Ty Xe cuctemy no dopmynam Kpamepa.

Cuctema Tpéx NMHeNHbIX YpaBHEHWIA C TPEMS HEU3BECTHBIMU X1, X2, X3 3a[aHa paclUMpeHHON MaTpuLeit

Tpebyetca: 1) 3anucatb cUCTEMY B KAHOHWYECKOW hopMe (B BUAE CUCTEMBI YPaBHEHWUN),

3 Tema 4. BekTopbl.

C - BepLWHbI €€ OCHOBaHWSI.
CpeacTtBamm BEKTOPHOM anredpbl HANTK:

1)  BeKTOpbl C HAYarioM B TOYKe B 1 KOHLOM B OCTaslbHbIX BEPLUMHAX NUpaMuabl;
2)  ANVHY U HaNpPaBRSIOLLME KOCUHYChI BekTopa BC;

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

4 Tema 4. Bektopbl. [lponsBegeHnsa BeKTopoB

C - BepLuHbl €€ OCHOBaHWSI.

CpenctBamu BEKTOPHON anrebpbl HANTW:

1)  ckansipHoe NpousBeeHve BekTopos BC n BQ:;
2)  yron ¢ mexay pé6pamu BC n BQ;

3)  BekTOpHOe Npou3BefeHVe BekTopoB BC n BA;
4)  nnowaab OCHOBaHWS NUPamMnapbl;

5) 00BLEM Nupammnapl.

OaHbl BepwuHbl nupamugel 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 cBovmu BepumHamu: A(5,7);B(8,4)C(3, —3).




Haiitn gnuHy BbicoThl h, npoBea€HHONM 13 BepLUnHbI C.

Tema 6. NpsaAmMas Ha NNOCKOCTU.

TpeyronbHuk ABC 3agaH csovmu BepumHamu: A(5,7);B(8,4)C(3, —3).
HarTu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha ocsx),

2) ypaBHeHMe CTOpPOHbI BA (B obLiem Bnae),

3) yron ¢ mexnay ctopoHamu BC n BA,

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

5) ypaBHeHue BbicOoTbl AK (C yrnoBbiM KO3 DULIMEHTOM),

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

Tema 7. KpuBbie BTOpoOro nopsigka.
YKasaTb TUM KPMBOW BTOPOro NOpsiAaKa, HanTu ee napamMeTphbl, caenatb YepTex:

G5 yr g
16 9 '

Tema 8. [lnockocTb 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 mexagy npsmoin (AD) n nnockocTbeto (ABC);

3) ypaBHeHue npsamoin (L), npoxogswen yepes (-)D L nn. (ABD);
4) yron y wMexay nnockocTbio (ABC) 1 nnockocTbio (ABD);

5) ypaBHeHue nnockocTu (Q), npoxoasen Yepes(-) C || nnockoctn (ABD).

Tema 9. NpsaAman B npocTpaHcTBe

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

Hantu:

1) ypaBHeHue npsamoin (AB) B KaHOHUYECKON hopMeE;

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

3) Tynou yron a mexay npsmbiMu (AB) u (AD), T.e. a = (AB /) AD)

10

Tema 10. BBegeHue B MaTeMaTn4eckmn aHanms.

log,(x-1)

HaiiTn obnacTb onpeaenexua yHkumm y = ——

11

Tema 10. BBegeHue B MaTemaTuyeckuin aHanus. Mpeagenbl M HeNpPepbIBHOCTb.

Bbluncnutb npegersnbl, He NoJ1b3yAChb NMpaBuUiioM Jlonutans:

349X 2 2

. X°+3 . 3x°—-1 X“=x—6 . C0S3x—cos4x

1) lim ; 2) lim——;3) lim 5———; 4) lim———————
x—>1 Vx+8 x> 5X“+2x x->-2Xx%+7x+10 x-0 X sin 3x




12

Tema 10. BBegeHue B MaTemaTuyeckui aHanus. Npegenbl ¥ HeNPepbIBHOCTD.
Haintn Toukm paspbiBa yHKLMU. [TOCTPOUTL YEPTEXK.
X, x <=2

y=44—-—x2 -2<x<0.
4 — x, x>0

13

Tema 11. AudcbdepeHumnanbHoe ucuncneHme pyHKLMN ogHOMN NepeMeHHOWN.

Monb3yack popmynamu ancddepeHUNpOBaHNA, HAUTU NPOU3BOAHbIE CreayoLwmnx QYHKUURA:

cos x
1)y=17'2).y=4cos3x;3).y = eVI9%; 4)y = x2,/1 — x2.

—sinx’

14

Tema 12. NpumeHeHue ancdepeHLManbLHOro UCHNUCIIEHUA.

Hantn npegensl, ncnonb3ysa npasuno Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim———; 2. lim———=;

x>0 X+3x2+2x4 x—0 1—cos 3x’

Insinx |

3.

4. lim(x+1) e ™.
xX—e0

x—>+0 Insin 5x’

15

Tema 12. NpumeHeHue aucdepeHUManbLHOro UCHUCIIEHUA.

HaiTu nHTepBarnsl MOHOTOHHOCTU M 9KCTPEMYMbl PYHKUMK y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHue audcdepeHUManbLHOro UCHUCIIEHUA.
Haitn Hanbonbliee 1 HauMeHbllee 3HavyeHne dyHkuMM y = x3 —3x2 —9x + 35 Ha oTpeske

[-4; 4].

CewmecTp 2

17

Tema 13. PyHKUUN OBYX U HECKOJNIbKMX NEepPeMeHHbIX. YacTHbIe NPpoM3BOAHbIE.

x 0z 0z
z=In " [okasaTb, 4TO Xt 5 V= 0.

18

Tema 13. q)YHKLIVIVI ABYX U HECKOJIbKUX NepeMeHHbIX. I'Ipowaao,qHaﬂ no HanpaBJiIeHUO U
rpagueHT.

. a 1 - 2 2
HaifTn gradu w = B Touke M,(1;-;—1), ecnn | = OM,, u == + xz.
al 0 2 0 y

19

Tema 14. AkcTpeMyM (PYHKLMU HECKONMBbKUX NepeMeHHbIX.

Haiitu akcTpemMymbl pyHKUMM  z = 2x — 2y — x2 — y2.

20

Tema 14. AkcTpeMyM DYHKLIMN HECKONbLKNX NepeMeHHbIX.

Haintn Hanbonbliee 1 HauMmeHbllee 3HauyeHus PyHKUMM  z = x2 + 2y? + 1 B 3aMKHyTOW oBnacTtu,
orpaHuydeHHoun ocamu 0x, Oy n npsmon x+y=3.

21

Tema 15. HeonpeneneHHbIN MHTErpan v ero BbIYnCIeHue.

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

22

Tema 16. OcHOBHbIE KNaccbl MHTErPUpyeMbIX PYHKLUNA

ea'rctg(x)

dx;  2.J(x+ De*dx; 3.fﬂdx

Bolumcrmte: 1. | 2+3x-10

1+x2




23

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

2
Bbluvcnus [ In x dx

24 Tema 18. NMpunoxeHus onpeneneHHOro UHTerpana.

Bbiuncnutb nnowaab urypbl, orpaHU4eHHON NTIMHUSIMUA

y=(x—-1?>uny=5-—x2
25 Tema 20. AndcpepeHumnanbHble ypaBHEeHUS NepBOro nopsaka.

HainTn o6wmit nHTerpan ypasHenuss ydx + (1 + x?)dy = 0.
26 Tema 20. AudbepeHumanbHbIe ypaBHEHUA NEePBOro nopsiaka.

Haitu pelueHne ypasHeHns: y — Ey = X YOOBMNeTBOpPsIOLLEE HayarbHbIM YCIOBUAM Vlg=1 =2

27 Tema 21. AndcpepeHumnanbHble ypaBHeHUS BTOPOro nopsaka.

Haintu yacTHoe pelueHune ypasHeHua (1 +x2)y" — 2xy = 0, yaoBNeTBopAioLLEe HaYanbHbIM YCOBUAM

Ve =0y _ =1,
28 Tema 22. lluHenHble gudcpepeHumanbHble ypaBHeHUS BTOPOro nopsigka.

HaiiTn yacTHoe pelleHne ypaBHeHUs, Y0BNEeTBOPSAIOLLEE YKa3aHHbIM HauyanbHbIM YCrOBUAM: Yy —

5 +4y=0, ylkeo=5 y]|_,=8
29 Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHEHUS BTOPOro nopsgka.

HaiiTtun obliee pelueHve ypasHeHus  y — 3y + 2y = (34 — 12x)e”™ .
30 Tema 23. Yucnoeble pagbl.

w 7! 120 3! n!

WccnegoBaTh CXoguMOCTb paaa Znﬂﬁ =5ttt o+
31 Tema 23. Yucnoeble pagbl.

WNcecnepoBath cXxoaMMOCTb psaa Y, (—1)"1 % = lnT3 - ”de' +..+(=1)"? % +...
32 Tema 24. DyHKUMOHaNbHbIE PAAbI

Hantn nHtepBan u pagnyc cXogMmocTu psiga

i ! N SR P "+
n(m+2)" 38 150 Tam+2)
n=

33 Tema 24. dyHKUNOHaNbHbIE pAAbI

1-e~x

x2

Pa3noxutb B pag OyHKUMIO y =
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