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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

OlK-2: Cnoco6eH y4yacTBOBaTb B MapKeTUHIOBbIX UCCNEeAOBaHUAX, NPOBOAUTL CPABHUTENbLHYIO OLIEHKY M3aenuit
rerko NPOMbILLIIEHHOCTH

3HaTb: TeopeTn4yeckme OCHOBbl MeTOoOOB MaTeMaTU4eCcKoro aHanmsa u mopgenmpoBaHuA, NpUMeHAeMbIX Npu 06pa60TKe
AaHHbIX MapKeTUHIoBbIX nccnegoBaHun n CpaBHVITeJ'IbHOVI OLIEHKE Ka4yeCTBa U3genuvm nerkon NPOMBbILLNIEHHOCTU

Ymetb: NPUMEHATb MEeTOAbl MaTteMaTU4eCKOoro aHanu3a pes3ynbTaTtoB MapKeTUHroBOoro mnccrnenoBaHud AOnd onTuMaribHOro
Bbl60pa XapaKTepucTuk n3genun nerkomn NPOMBbILLUNEHHOCTU

BnapeTb: HaBblikamun NnpMMeHeHna MeToaoB MateMaTu4eCcKkoro MmoaennpoBaHNA OnNAa aHann3a pe3ynbTaToB MapKeTUHIoBbIX
nccnegoBaHum no COBepLUEeHCTBOBaHUIO Ka4eCTBa U KOHCTPYKUUKN M3genuin nerkomn NMPOMBbILLITIEHHOCTU

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE
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Pazgen 1. OcHoBbl NHeHon anrebpbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
MaTtpuubl. CeoncTtea maTtpuu,. [lencTeus Haa
maTpuuamun. Onpegenutenu. CeoincTea
onpegenutenen. Cnocobbl nogcyeTa
onpegenuTenen.

MpakTnyeckme 3aHaTMSA: [encTBus Hag,
maTpuuamm. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agav)

Tema 2. Tema 2. CucteMbl IMHENHbIX
anrebpauvyecknx ypaBHeHun. Cuctembl Tpex
NNHENHbLIX YpaBHEHUI C TpeMS
HensBeCTHbIMK, hopMynbl Kpamepa, metoq
MOJSTHOIO UCKNIOYEHNSA. 2 4 8 un
MpakTudeckne 3aHATUA: PelleHune cuctem
NHEenHbIX anrebpanvyecknx ypaBHEHUN
MEeTOA0M MOSIHOTrO UCKIMYEHUS, MO
dopmynam Kpamepa. (PewweHne 3agay)




Pasgen 2. BekTopsbl

Tema 3. Onpenenexne 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, CMeLLaHHOro 1 BEKTOPHOIo
npou3BeaeHnsi BEKTOPOB Afs peLleHuns
npuknagHbix 3agad. (PeweHne 3agav)

7,75

Pasgen 3. AHanutnyeckas reomeTpus Ha
NMMAOCKOCTH

ra

OK

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

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

Tema 6. lNMpsimas Ha NIOCKOCTW.

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 BTOpoOro 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 npocTpaHcTse. nockocTb B
NPOCTPaHCTBE. YpaBHEHUS MIOCKOCTN,
npoxoasien yepes AaHHY TOYKY
nepneHavKynsapHo JaHHOMY BEKTOPY,
ypaBHEeHMe MrocKOCTU, NPOXOASLLEN Yepes
TPY AaHHble TOYKK, obLLee ypaBHeHMe.
lMpakTnyeckune 3aHatus: NpumeHeHne
YpaBHEHWUI NITOCKOCTU AN1A peLleHns 3aaau.
(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. [1psimMasa 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 maTeMaTU4ECKUN
aHanma.

MoHaTue nocneposatenbHOCTU. OCHOBHbIE
NoHATUSA o byHKLMK. BBeaeHne B aHanus
OYHKLMKN 0QHOM NepeMeHHon. beckoHe4yHo
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 (DYHKLIMMN, SKCTPEMYMbI
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
YHKUUIN MHOMUX NEPEMEHHbIX ANSA peLleHnst
npakTudecknx 3agad. (PeweHuve 3agaq)

Tema 14. SkcTpeMyMbl DYHKLMN OBYX U
HECKONbKUX NepeMEHHbIX.

OcHoBHbIe NoHATUSA. Heobxoanmble n
AOCTaTOYHbIE YCMNOBUS  CyLLLECTBOBAHWSA
AKCTpeMyMa PYHKLUN ABYX NEPEMEHHbIX.
MpakTnyeckne 3aHaTMA: HaxoxaoeHne
3KCTPEMYMOB (PYHKLIMIA MHOTMX NEPEMEHHbIX
(PewweHune 3apay)

Pasgen 7. HeonpegeneHHbi nHTerpan

nn

OK

Tema 15. HeonpegeneHHbIn nHTerpan u ero
BbIYMCIIEHNE.

MNepBoobpasHasn n HeonpeaeneHHbIn
nHterpan. CeorncTtBa nepBooOpasHoN.
CBolicTBa HeonpeaeneHHOro UHTerpana,
BbITEKatoLne 13 onpegenenns. JinHenHole
csonctea. Tabnuvua nHTerpanos.
MpakTuyeckue 3aHaTUA: MNpuMmeHeHne
Tabnuubl ANA BbIMUCNEHUSA 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
pasnoXeHnsa Ha npocTenwne ons
BbIYMCIEHUS HEOMpeaeNeHHbIX UHTErpanos
(PewweHune 3apay)

Pasgen 8. OnpegeneHHbIn nHTerpan

nn

Tema 17. OnpeaeneHHbIn UHTerpan.
HecobcTBEHHbIE MHTErPansI.

OnpepeneHve onpegeneHHOro UHTerpana,
ero ceowncTaa. JlInHelHble cBOMCTBA
onpegerneHHoro nHTerpana. MHterpan c
nepemMeHHbIM BEpXHUM npegenom. ®opmyna
HbtoToHa — JlenbHuua. MeTtoabl
BbIYMCIEHUS ONPEAENEHHOro UHTerpana.
HecobcTBeHHbIE MHTErpansi.

MpakTuyeckue 3aHATUA: BblumcneHune
onpeperneHHoro nHterpana.(PelwweHune 3agay)

Tema 18. NMpunoxeHns onpeaeneHHoro
WHTerpana.

MprnoxeHnsa onpeaeneHHoro HTerpana K
3agavam reoMeTpun: BblYUCIIEHME Nnowaaem
nnockux guryp, o6beMoB Tern NepeMeHHOro
cedeHus. Obbem Tena BpaLleHus.
MpakTuyeckue 3aHATUSNA: MNpuMmeHeHne
onpeneneHHoro nHTerpana anis peleHus
npakTudeckmx 3agad. (PelwleHne 3anay)

ra




Pasgen 9. luddepeHumanbHble ypaBHEHNS
N psaabl

Tema 19. YncnoBble MHOXXECTBA, OCHOBHbIE
BUAbl. MHOXECTBO KOMMMEKCHbIX YMcen,
JEeNCTBUSI C KOMMIEKCHbIMU YNCTIaMu.

Tema 20. QuddepeHumanbHble ypaBHEHNS
nepBoro nopsigka.

OnpepneneHue guddepeHymansHoOro
ypaBHeHus nepBoro nopsigka. Onpegenexuve
peleHus. HayansHble ycnosusi. OCHOBHbIE
Bnabl auddepeHumnanbHbIX YpaBHEHWIA:
ypaBHEHUs ¢ pasaeneHHbIMU 1
pa3gensowuMmncs nepemMeHHbIMN,
NNHENHbIE, OOHOPOAHbIE.

MpakTnyeckme 3aHaTuA: PelwleHue
anddepeHumnansHbIX ypaBHEHU NEPBOro
nopsiaka.(PewweHne 3agav)

Tema 21. QuddepeHumanbHble ypaBHEHNA
BTOPOro nopsiaka.

Onpepnenenuve guddepeHymansHOro
ypaBHeHus BToporo nopsaka. Onpegenexuve
peweHus. HavanbHble ycnosus. Teopema
CYLLLECTBOBAHWS U €4UHCTBEHHOCTH
peweHus. Criyyan, gonyckaroLne
MOHWXEHMS NOopsiaka.

MpakTnyeckue 3aHaTus: PeweHne
anddepeHumnanbHbIX ypaBHEHUA BTOPOTrO
nopsiaka, OMNycKatoLWmX MOHWKEHNe
nopsigka.(PeweHuve 3agay)

Tema 22. JlnHenHble gndpdepeHumanbHble
ypaBHEHUSA BTOPOro nopsigka.

JIluHenHble ogHOPOAHbIE N HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsgka. Teopembl 0 CBOMCTBAX peLUEHUN.
TeopeMbl 06 ob6LemM pelieHnn. YpaBHEHMS
BTOPOro nopsiika ¢ NOCTOAHHbIMU
KoadpduumeHTamun. Metoq pelueHus
NNHENHbIX OAHOPOAHbIX U HEOAHOPOAHbIX
YPaBHEHWUIN C MOCTOSTHHBIMU
KoadhpuLmeHTamu.

MpakTnyeckme 3aHATUSA: PelueHne nMHenHbIX
onddepeHumanbHbIX ypaBHEHUI BTOPOroO
nopsiika ¢ NOCTOAHHLIMU KO3 dULMEeHTamMm
(PewweHune 3apay)

Tema 23. Yucnosble psgbl.

OnpegeneHne 4nMcnoBoro psaa.
Heobxogumbli NpusHaKk CXOAMMOCTM.
MpaBuna gencteus ¢ pagamu. Pagbl ¢
NONOXUTENbHbIMK YneHamu. MNpu3Hakm
CXOAMMOCTUW. 3HaKonepeMeHHbIe psabl.
Teopema JlenbHuua ans
3HakoYepeayLnxca psaaos.
MpakTnyeckue 3aHaTUsA: NccnepgoBaHune Ha
CXOAUMOCTb 3HAKOMOMOXMUTENbHbIX YACMOBbLIX
psgoB. NpumeHeHne Teopemsl JlebHuua
Ona nccnegoBaHus 3HaKOYeEpeayoLMXCs
psSOoB Ha cxoanmocTb. (PeweHne 3agay)




Tema 24. OyHKUMOHANbHbIE PAAbI.
CteneHHble pagbl. OnpegeneHue CTeNeHHoro
psga. Obnactb CXOAMMOCTUN CTENEHHOTO
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 pa6orta n CP no 167,75 192,25

OVCUUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM NaHoOM 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

Koa
KoMneTeHuun

lMoka3aTenu oueHMBaHWA pe3ynbLTaToB 0byyeHus

HanmeHoBaHWe oueHOYHOro
cpeacTea

OlK-1

dopmynunpyeT n 06BbACHAET OCHOBHbIE MOHATUSA obnacTu
€CTeCTBEHHOHaY4HbIX 1 OBLLEeNHXEeHEPHbIX 3HaHUI, MeToabl
MaTeMaTU4eCcKoro aHannsa u Mo4enupoBaHus, UCNoNb3yemble B
npodeccnoHarnbHOM AeaTeNbHOCTU KOHCTPYKTOPA U3Aenui Nerkom
NPOMbILLNIEHHOCTW.

BblaenseT us ecTecTBEHHOHAYUYHbIX Y 0BLLENHKEHEPHbIX 3HAHWIA,
N3BECTHbIX METOZI0B MaTeMaTU4eCcKoro aHanusa u MoaennpoBaHus,
Tpebyemble B MPOEKTUPOBAHWM 1 MPOM3BOACTBE OAeXabl, 0BYBM,
KOXranaHTepeu, akceccyapoB, U3Oenuin U3 KOXU U Mexa.

CoBepLUEHCTBYIOT NPOLIECChI NPOEKTUPOBAHUS] U NPOU3BOACTBA
ofexapl, obyBu, KOXranaHTepeu, akceccyapoB, U3OemNuii U3 KOXKN U
Mexa Ha OCHOBE eCTECTBEHHOHAYUHbIX U OOLLEUHXEHEPHbIX 3HAHUN,
M3BECTHbLIX METOAOB MaTeMaTUYeCcKoro aHanmsa u MoaenMpoBaHus.

Bonpocbl 4ns ycTHoro
cobecenoBaHus

Bonpocbl gns TecTMpoBaHus

MpaKTUKO-OpUEHTUPOBaHHbIE
3aaHus

OrllK-2

BbigensaeTt xapakTepucTukn n3genuii nerkom NpoMbILLIEHHOCTH,
onpegensLne Ka4yecTBo U 0COBEHHOCTU KOHCTPYKLMU ofexabl, 00yBMy,
KOXranaHTepew, akceccyapoB, U3genui U3 Koxu n mexa.

BbiGrpaeT Ha OCHOBE pe3ynbTaToB MapKETUHIOBOIO NCCReA0BaHus
Hanbonee CyLeCTBEHHbIE XapaKTEPUCTUKM U3AENUI Nerkomn
NPOMbILLNIEHHOCTH, onpeaenstoLmMe KauecTBo U 0COBEHHOCTH
KOHCTPYKLMKN oaexabl, 00yBuM, KOXXranaHTepeu, akceccyapos, Usgenuii
N3 KOXU 1 mexa.

MpoBOAMT NpaKTUYECcKoe NPUMEHEHUS Pe3yNbTaToOB MapKETUHIOBbIX
nccnefoBaHUii N0 COBEPLIEHCTBOBAHUIO Ka4ecTBa Y KOHCTPYKLIMK
ofexabl, 06yBU, KOXranaHTepeu, akCeccyapoB, U3OENUA U3 KOXM U
mexa.

5.1.2 Cnctema n KpuTepum oLeHUBaHus

LLikana oueHuBaHna

Kputepuun oueHnBaHnsa chopMMpoOBaHHOCTU KOMMNETEHLNIA

YcTHOe cobecenoBaHmne

MucbMeHHas paboTa

5 (oTnn4Ho) npegMeTa 1 LUMPOKYHO 3pYAULIMIO B

MonHbIN, ncdepnbiBaOWUN OTBET, SIBHO
AEMOHCTPUPYOLLMIA rnyBokoe NoHMMaHne

oueHuBaeMon obnactu. Kputnueckun,
OpuUrMHarnbHbIA NOAXOL K MaTepuany.




OTBET NOMHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 00s13aTeNbHbIX

4 (xopoLuo) MCTOYHUKOB MHopmauun. Mogxoa kK
MaTepuany OTBETCTBEHHbIN, HO
cTaHOapTHbIN.

OTBET BOCNPON3BOAUT B OCHOBHOM TOJSIbKO
NEKLUMOHHbIe MaTepuansbl, 6e3
CaMOCTOSITENbHOM paboThkl C
pekoMeHAO0BaHHON NuTepaTypoun.
[eMOHCTpMpyeT NoHMMaHue npegmeTta B
uenom, 6e3 yrnybneHus B getanmu.
MpnCyTCTBYIOT CYLLECTBEHHbLIE OLLIMBKN Nnn
npobenbl B 3HaHUSIX MO HEKOTOPbLIM TEMAaM.

3 (yooBneTBOpUTESNbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomMoLLM ak3ameHaTopa. HesHaHne

2 (HeyOoBMNEeTBOPUTENbHO) | 3HAUUTENMBHON YacTU NMPUHLIMNUANBHO
BaXHbIX 31IEMEHTOB ANCLMMIUHBI.
MHorouncneHHble rpybbie owmnbkm.

,D,eMOHCTpVIpyeT NnoOHMMaHWe npeagveTa B

3auteHo uerom, 6e3 yrny6nenus B aeTanu.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

He 3auTteHo 3HAYMTENBHOW YacTy NPUHLMNMANbHO
Ba)KHbIX 3NIEMEHTOB ANCLUMNINHBI.
MHorouncneHHble rpybbie owmnbkm.

5.2 TunoBble KOHTPONbLHbLIE 3af4aHUA UM UHbIE MaTepuanbl, Heo6xoAnMbIe ANA OLeHKU 3HAaHUW, YMEHUMN,
HaBbIKOB U (UNK) ONbITa AEATENbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB

Cemectp 1

MpUMeHeHnsa NOHATUA NPOU3BOAHOM ANS UCCNeJoBaHUsA CBOMCTB PYHKLUMM:
0 Bo3pacTaHue u yobiBaHne yHKLMM

[J TOYKM IKCTPEMyMa

0 BbINYKNOCTb ee rpadmka

0 Toukn nepernba rpaduka

0 acuMnTOoThl (BEpTUKanNbHbIE N HAKIOHHbIE)

Mpaewna JlonuTans packpbiTus HeonpeaeneHHocTel

Teopembl Ponns u JlarpaHxa, nx reomeTpu4ecknin CMbicin

MpounssoaHble n anddepeHumanbl BblICLUNX NOPSAKOB

MpounsBoaHas, ee onpeaeneHne, reoMeTpUYECKUn U MEXaHNYECKUIA CMbICTIbI, MpaBuUna BblYUCIIEHUS

Mpenen dyHkumKn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3ameyaTenbHble Npeaernbl.

KpvBble BTOporo nopsigka (3nnunc, okpy>XHOCTb, runepbona, napabona), ux KaHOHNYeCckne ypaBHEHMS,
CBOWNCTBA, YepTeXx.

Yron mexay I'IpﬂMOIZ M NNOCKOCTbHO, YCNoBUA X NapannefibHOCTU U nepneHanKynAapHOCTU

O] N |ojoa|m~]|lw]N

MpsiMas B NpocTpaHcTBe. YpaBHeHUs NPSIMON B NPOCTPaHCTBe.

=
o

Yron mexagy nrnockocTsiMU. YCnoBus napansienbHOCTM 1 NepneHanKynspHOCTU NIIOCKOCTEN

=
=

MnockocTtb B NpoCTpaHCTBe. PasnuyHble Buabl YpaBHEHNA NJTOCKOCTHU.

=
N

Mpsimasa Ha nnockocTu. Bugbl ypaBHEeHWU NpsiMoOn.

=
w

CKanﬂpHoe, BEKTOpPHOE M CMellaHHOe npou3BeaeHnsa BEKTOPOB. x reoMmeTpun4ecKkoe rnpurnoxxeHus.

14 ®opmynel Kpamepa.

15
BTOPOro U TpeTbero NnopAaaKoB.

Cemectp 2

16 ®yHKUMM OBYX NepeMeHHbIX (onpegerneHune, npeaern, HenpepbIBHOCTD)

BekTopbl B reoMeTpmnyeckon n koopgmHatHon oopmax. Onpegenerne. CBorcTBa. [lencTeus Hag BEKTOpamu.
Cuctembl NMMHENHBbIX ypaBHeHUn. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.

Matpuubl n onpegenutenn. Onpegenenus. Ceonctea. [Jlenctsnst Hag maTpuuamn. PackpblTnue onpegenutenen

17 JKCTPEMYM (PYHKLMM ABYX NepeMeHHbIX (HE0BX0AMMOe 1 4OCTaTOYHOE YCIOBMUS CYLLECTBOBAHUS SKCTpeMymMa)

18 HeonpegeneHHbIn nHTerpan (onpegeneHve, CBOMCTBA, METOAbI BbIYUCIIEHNS)




19 OnpepeneHHbIn nHTErpan (onpegeneHne, CBONCTBA, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

20 OnpegeneHHbit nHTerpan. MeTtogpbl BblMUCIEHNS.

21 Hecob6cTBeHHble MHTerparbl NepBoro 1 BToporo podos. OnpeaenexHne. CXoaUMOCTb.

22 MpunoxeHna onpeaeneHHoro nHTerpana. BelumMcneHve nnowaaei NNockux guryp

KomnnekcHble uicna. Onpegenexue. [lencTemsa Hag koMnnekcHbiMmn Yncramm. ®opmyna Myaspa. dopmebl
3anMcu KOMMIEKCHOro Yncna.

23

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

24 8
pasaeneHHbIMU NepeMEHHbIMU, NNHENHbIe, ogHopoaHble). ObLee pelleHne n 3agada Kowwm.

25 JInnenHble anddepeHumnansHblie ypaBHEHNS BTOPOro nopsaka ¢ NOCTOSAHHbIMK KOSduumneHTamm

26 Yucnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblii NpuaHak CXoaMMOCTW.

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

®yHKUMOHanbHbIe psabl. CTeneHHble psiabl.
CXOOMMOCTMW.

28 Ob6nacTtb cxogumocTtu. Teopema Abensi. Pagunyc n nHtepsan

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCcTOBble 3aAaHuUA

Tunosble TecToBble 3agaHns HaxoasaTcsa B [NpunoxeHnn k gaHHomy P4
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3adaHuns (3agaym, Kenckl) Haxogdatca B MpunoxeHun kK gaHHomy P

5.3 MeToauyeckue maTtepuansi, onpegensiowme npoueaypbl oueHMBaHUSA 3HaHUN, yMeHWUI, BnagaeHuin (HaBbIKOB
1 (UnN) NPaKTUYECKOro onbITa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpoMeXyTo4yHoM aTTecTaumMm U Nnopsaaok NMMKBMAAUUM akageMnyeckom
3a0/MKEeHHOCTHU

lMpoBeaeHe NPOMEXYTOYHOW aTTecTaumMm perfameHTUpPOBaHO NokalnbHbIM HOpMaTuUBHbIM akTom CM6IrYNTO
«MonoxeHne o NpoBeAeHNM TEKYLLEFO KOHTPOSS YCNEBAEMOCTU 1 NPOMEXKYTOYHOM aTTecTaumm obyyvaroLwmxcs»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUMcuuniauHe

YcTHas + NMncbmeHHas T

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCLUUNInHe

* Ha NoaroToBKy oTBOANTCA 45 — 60 MUHYT
* Ha OTBET Mo OuneTty u gononHuTenbHble Bonpocbkl 30 — 35 MUHYT
* MCMONb30BaHKe BCNOMOraTenbHOM NuTepaTypbl (CNPaBOYHUKOB, KOHCMNEKTOB U T.M.) HE NPEAYCMOTPEHO

6. YYHEBHO-METOOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUNNNHDI
6.1 YyebHasa nutepaTtypa

AsTOp 3arnasue | MN3paTtenbcTBO | loa nspaxua | Ccblinka
6.1.1 OcHoBHas yye6Hasa nuTepaTtypa
WHapesa, I'. B. Bbicwasa matemaTtumka . https://www.iprbooks
Mockea: An Nun Ap Meguna 2023 hop.ru/132560.html
NuTeuH, A. B. Bbicluaa matemaTuka. CTtaBpononb: https://www.iprbooks
JInnenHas anrebpa CTaBpononkLCKui 2022 hop.ru/129574.html
rocygapCTBEHHbIN
arpapHbIn yHMBepCUTET
AbpamsH, A. B. HenpepbiBHast matemaTuka: https://www.iprbooks
TEopUs 1 NpakTuka. hop.ru/129101.html
HeonpegeneHHble n
onpeaeneHHble MHTerpansl, POCT?B'Ha'-D-OHy’
HecoBCTBEHHbIE MHTErparnsl, TaraHpor: WspaTenscTeo 2022
yKcroBble psAbl, PYHKLMM tOxHoro dpepepansHoro
HEeCKOIbKIX NepeMeHHbIX, yrusepcuTeTa
o depeHumnarnbHble
ypaBHeHUs!
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
LWHapeBa, I". B. Bbiclwias matemaTtumka Cumdpeponons: http://www.iprbooksh
(nuHewHasa anrebpa) YHUBEPCUTET 3KOHOMUKM 2020 0p.ru/101397.html
N ynpaBneHusi




Hepoboea C.®.,

MaTtemaTuka.

CaHkr-lNeTepbypr:

http://publish.sutd.ru/

Konbuoea T.B. HeonpegeneHHblie n 2023 tp_ext_inf_publish.ph
onpegeneHHble nHTerpansl crerynta p?id=2023124

Konsbuosa T.5., Matemartuka. Cankr-leTen6vor http://publish.sutd.ru/

Hepobosa C.9. AHanutnyeckas reomeTpus CI'I6I'VI'I?',EI,yp ) 2023 tp_ext_inf_publish.ph
p?id=2023123

MaTBeeBa A.B., MaTemaTumka c n 6vor- http://publish.sutd.ru/

Kpbinos A.B. aHKT-1 eTepoypr. 2022 tp_ext_inf_publish.ph

crnerynta

p?id=2022106

6.2 MNMepe4yeHb NnpodeccrnoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep No BbICWEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. MndpopmaumoHHas cuctema «EgnHoe okHO gocTyna k o6pasoBaTenbHbIM pecypcam» [OnekTpoHHbIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-OMbnunotevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTpaHAeMoro nporpammMHoro o6ecneveHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMOWN ANsA OCyLiecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumniuvHe

AyauTopus OcHalleHne

MynbTuMmeauninHoe 060 OBaHue, cneunanusnpoBaHHasi Mmebenb, Jocka
JlekumoHHas y A PYA H P A
ayautopus

YyebHasa ayautopus

CneumnanuavpoBaHHas meGenb, Aocka




MpunoxeHnue 1

MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasneHuto noarotoBkn _ 29.03.05 KoHCTpymnpoBaHve nsaenuin 1erkon NpoMbILLNEHHOCTH
HammeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TeCTOBbIEe 3agaHnA

DopMynMpOBKN TECTOBLIX 3a4aHUN

Cemectp 1
1 | Tema 1. MaTtpuubl n onpegenutenu. leicTBMA Hag MaTpulamu.

6 -3 0
Mpu kakom 3Ha4eHuund onpegenutens (2 A—2 0/ =0
0 0 1
1) 2; 2) 1, 3) 0,5; 4H0

2 | Tema 1. MaTtpuubl n onpegenutenu. [lenctBuA ¢ MaTpuuamm.

Ecrm A = (_01 _25) mB= (; _21) To maTpuua C=A-2B nmeeT Bua;

(2 Y 20 T a(F L) e Y

3 | Tema 2. Cucrembl NIMHENHbIX anredbpan4yeckMx ypaBHeHUMN.

1

Ecnn  (xg;y0) - peLueHre cncTembl NIMHENHbIX ypaBHEHWN (3

§| _53) TO X, — Y, PaBHO

1) -7,5; 2) 0,5 3)-0,5; 4) 75
4 | Tema 3. BekTopbl. JIuHenHble onepaunn Hap BeKTopamMu.

[nuHa BekTOpa a = 61 — 2] paBHa:

1) 2v10;  2)2V5;, 3)8; H2\2
5 | Tema 4. BekTopsbl. [pousBeneHus sektopoB. lpumeHeHne nponsBeaeHUs1 BEKTOPOB Al peLlueHust
npuKnagHbIX 3agay

HaHbl BekTopbl @ = (—1,2 —4) 1 b= (2,—-3,0), Torga ux ckanspHoe nNponsBefeHne paBHo:

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

6 | Tema 4. BekTopsbl. [pousBeneHus BektopoB. NpumeHeHne nponsBeaeHUs1 BEKTOPOB Al peLlueHust
npuKnagHbIX 3agay

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

1)4; 2) -4, 3) 0,4, 4H0

7 | Tema 5. AHanuTu4yeckasi reomeTpus Ha nnockoctu. Meton koopauHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefmHa otpeska AB nmeeT KoopanHaTbI:

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

8 | Tema 6. AHanuTUYecKas reoMmeTpus Ha NNOcKocTu. Npsimas Ha NNOCKOCTU

[aHo ypaBHeHue npamMon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBomn Ko3(puUNEHT 3TON NPAMON paBeH:




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

9 | Tema 6. AHanuTUYeCcKas reomeTpus Ha nnockoctu. NMpsamasn Ha nnockocTn
YpaBHeHueMm nNpsiMour, NepneHanKynsapHON NPAMON y = %x — 5, aBnsieTcs
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 | Tema 7. AHanuTU4Yeckasa reomeTpus Ha nnockocTtu. NMpsamasa Ha NNOcKocTU
KpuBbie BTOpOro nopsiaka.
[aHo ypaBHeHue runepobornsl @ - % =1.
Torpa paccrosiHue mexay ee pokycamm paBHO:
1)6; 2)9; 3)3; 4)2+/5
11 | Tema 8. AHanuTnyeckasa reomeTpus B npocTpaHcTBe. [NockocTb B NnpocTpaHcTBe
HopManbHbI BEKTOP NAOCKOCTU 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. AHanuTu4eckas reomeTpusa B npocTpaHcTBe. [lpsimas B npocTpaHcTBe
< . X y+5 z-5
HanpaBnsiiowwmin BeKTop npsimMon T =3 =, VMeeT KoopAuHaTbI:
1) (1,5:-5); 2) (0;5;-5); 3) (1;-3;2);  4) (2:3:5)
13 | Tema 10. AnddepeHumanbHoe ncumcneHme yHkUMm ogHon nepemeHHon. BBegeHue B MaTemaTmyeckum
aHanus
HaiiT o6nacTb onpeaeneHns dyHKUMM y = l"il_?‘):
1) (w);  2) (o1 U (L ); 3) [FLD UL o); 4)(-11) U (1;0)
14 | Tema 10. AuddepeHumnanbHoe ncuncneHme (PyHKUUM ogHON nepeMeHHon. BBeaeHue B matemaTuyeckum
aHanus
sin7x
- paBeH:
x—0 Sin10x
1)0,7; 2) -0,7; 3)0; 4H1
15 | Tema 10. AudbdepeHumnanbHoe ncuncneHme (PyHKUUM oaHON nepeMeHHon. BBeaeHue B matemaTuyeckum
aHanu3s
O603HaumB 0 — 6ECKOHEYHO Manyo BENNYMHY, © - BECKOHEYHO 6onbLuyto BennUnHy, C — KOHEYHYIO HEHYNEBYIO
BENUYMHY, onpeaenuTb, YeMy paBHO COOTHOLLEHME: °°T+C
1) 0; 2) «; 3)C; 4) HeonpeaeneHHOCTb
16 | Tema 11. AuddepeHumanbHoe ncumcneHme pyHkumm ogHon nepemeHHou. NpomnssoagHasa byHKUMN.
MpounssogHas pyHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe***3 3) —2xe*’*34) (x% 4 3)e* *3
17 | Tema 11. AuddepeHumanbHoe ncumcneHme cyHkumm ogHon nepemeHHon. [pounssoagHas pyHKUUN.

MpoussogHaa dyHKUMKM y = In(1 — x?) B TOUKe X=2 paBHa:

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




18

Tema 11. OudpchbepeHumanbHoe ncumcneHme byHKumMm ogHon nepemeHHown. NMponssoaHbie n
AandcpepeHumanbl BbICLUNX NOPSAKOB.

n 1
Yix OT PYHKUMM  y = — paBHa:

1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHue andchepeHUnanbHOro ncHUCNeHus
dyHKkUMsa y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadgpmk doyHkumm y = f'(x).

vA

lyl=lA1(%)

/\1\11;:4f

A

L[ el
<Y

Torga Touka MUHMMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®yHKUMU ABYX U HECKONbKUX NEepPeMEHHbIX.

1

O6nacTb onpegeneHns yHKUUN Z = Noerr

D x2—9y2292)x2+y2<93)x2+y2=>9,4)x* —y?>9

21

Tema 13. ®YyHKUMU ABYX U HECKOJNIbKUX NEepPeMEeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x + y) B T0u4ke (0; 0):

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

22

Tema 14. SkcTpemMyMbl (PYHKLUUN ABYX N HECKOJNBbKUX NepPeMEHHbIX.
Haitu kpuTnyeckyto Touky yHKUMK z = 2xy + x2 + y2.

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

23

Tema 15. HeonpegeneHHbIN MHTErpan U ero BblYMUCEeHne.
MHoxecTBO nepBoobpasHbIX pyHKuMK f(x) = i—i umeet BUA;
1) x+ In|x+ 1| + C; 2) x —7In|x + 1| + C;

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

24

Tema 15. HeonpeneneHHbIN MHTerpasn U ero BblUnUCIeHue.

MHoxecTBO NepsoobpasHbix dhyHKUMK f(x) = Yx nmeeT Bua:

)Vt +c, 2)2VxT+c, 3) VR4, 4)—#_+c.

x2

25

Tema 15. HeonpeneneHHbIW MHTErpan u ero Bbi4UCneHume.

KakoB reomeTpunyeckmii CMbICN onpeaeneHHoro nHTerpana ot dyHkumm y = f(x) B HTepBane [a,b] B gekapToBomn
cucTeme KoopauHaT?

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

2). Mnowagb urypsbl, orpaHmdeHHon nuHnen y = f(x) B niTepsane [a,b];




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

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

26

Tema 16. OCHOBHbIe Knaccbl MHTErpupyeMbix (OYHKUUNA.

MHoxecTBO nepBoobpasHbIX pyHKUMK f(x) = sin? 3 x

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

27

Tema 16. OCHOBHbIE Knaccbl MHTErpupyembIX (OyHKLUN.

Kakol nHTerpan He Bbipa)kaeTcs B afieMeHTapHbIX (PYHKLUUAX?

1). f\/;?dx; 2) [xe**dx; 3)[e*dx; 4)[cos*2xdx

28

Tema 17. OnpegeneHHbIn nHTerpan. Heco6cTBeHHbIE MHTerpanbl.

Kakol 13 npmMBegeHHbIX HKe UHTErpanoB sBNAeTCs HecoOCTBEHHbIM, ecnn dyHKuUms f(X) - HenpepbiBHA?

1). Iy feodx 2) [5 fydx  3).[f(odx  4). [ f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. Hecob6cTBeHHbIe UHTerparnbl.

l
Uemy paBeH uHTerpan f:o%dx?

1) 1/8; 2) nHTerpan pacxoguTtcs; 3)0; 4)2

30

Tema 18. NMpunoxxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

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

31

Tema 19. YucnoBblie MHoXecTBa. MHOXeCTBO KOMMNJMEKCHbIX Yucen

Mogaysb KOMNNEKCHOro Yucna z = 2 — 3i paBeH:

1IW5;, 2)13;  3)5; 4)V/13.

32

Tema 19. YucnoBblie MHoXecTBa. MHOXeCTBO KOMMNMEKCHbIX Yucen
Ecrm z, =1-i;z,=4+1i, 70 z, - z, pPaBHO:

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

33

Tema 20. OudpchpepeHumanbHbie ypaBHeHUs1 NepBOro nopsiaka.

Kakoe 13 ypaBHeHUin He sBnsieTcs AnddepeHumanbHbiM ypaBHEHEM C pasaensiowuMmcs nepemMmeHHbIM1?

1) Jy? + 1dx = xydy; 22 = () gO;




3) y' +p(x) -y =g 4) ‘fv—y=ctgxdx

34 | Tema 20. OudbcpepeHumnanbHbIe ypaBHEHUSI MEPBOro nopsiaka.

O6wwmit nHTerpan guddepeHUmManbHOro ypaBHEHNs! % = xdx VMeeT Bupa;

1 1—xz+C-2 —x2+C-3 —x2+C-4 1 24+C

)= =T G =T H G =G~ =x

35 | Tema 21. OudbchbepeHumnanbHble ypaBHEHUS BTOPOro rnopsifgka.

OudpdepeHumanbHbIM ypaBHEHNEM BTOPOro nopsigka aBnseTcs:

dy

Dy~ - yitgx = x;2)4y" — 3y’ = 5e*; 3)4y" —3y" + 2y = 5e”; Hx’y? —2xy+1=0
36 | Tema 22. lluHenHbie anddepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

HaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTmyeckoe ypaBHeHne byaeTt umeTb

BMA:

D6k —k—-1=0; 2)k*+k+6=0; 3Dk?+k—-6=0;, Dk *—k—6=0
37 | Tema 23. Yucnosble pagbl.

Kakon n3 gaHHbIX psiaoB ABNSAETCS CXOAALMNMCS:

1)§: ! 2)5: ! 3)§: ! 4)53"

- —3 3=
n:ln n:ln n=1 \/?l n=1

38 | Tema 23. Yucnossble pagbl.

[ins kakoro u3 criefyoLmx psaoB BEPHO YTBEPXKAEHME: ecnn rllirgun = 0 psig JOCTOBEPHO CXOAUTCS:

1 i( 1)n1.2 il'3 i 1 " - 3n
) DT =)
n=1 n=1 n=1 n=1
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paboyen nporpaMmMbl AUCLMNNHbI Martematuka

HaumeHogaHue OUCL{UI'IHUHbI

Nno HarnpasneHuo NoAroTOBKU 29.03.05 KoHcTpymnpoBaHue n3gennin Nerkon npoMbILLIIEHHOCTU
HanmeHoBaHue Ol (npoduns): BCe npoduau

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

Ne n/n YCcnoBums TUNOBbLIX NPaKTUKO-OPUEHTUPOBAHHLIX 3adaHni (3agay, KeMcoB)
1 Tema 1. MaTpuubl U onpegenuTenu.

[aHbl oBe maTpuubl A = (é i) nB= (_11 i)

TpebyeTtca Hantu C = A - B — 2A.

2 Tema 2. CucteMbl NIMHEMHBbIX anre6panyeckux ypaBHeHUN.

Cuctema Tpéx NMMHENHbIX YPaBHEHMWI C TPEMS HEU3BECTHBLIMU X1, X2, X3 3aJaHa pacLUMPEHHON MaTpuLen
1 2 1|4
(3 -5 3 1).

8

2 7 -1
Tpebyetca: 1) 3anucaTtb cuCTeMy B KaHOHWYeCKon bopme (B BUAE CUCTEMbI YPaBHEHWI),

2) HaUTW peLLeHne 3TOM CUCTEMbI METOLOM NOJSTHOMO UCKMOYEHNS,

3) pewnTb 3Ty Xe cuctemy no opmynam Kpamepa.
3 Tema 4. BekTopbl.

HaHbl BepwuHbl nupamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém Toukn A, B, C -
BEPLUMHbLI €€ OCHOBaHWS.

CpeacrtBamu BEKTOPHOW anrebpbl HauTH:

1) BEKTOPbI C HAYanoM B TOUKe B 1 KOHLIOM B OCTanbHbIX BEPLUMHAX NMpamMuabi;
2)  ANMHY 1 HanpasnsiolWwme KOCUHYCbl BekTopa BC;
4 Tema 4. BekTopbl. [[pousBeneHns BEKTOPOB

HaHbl BepwuHbl nupamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHWsI.

CpenctBamMu BEKTOPHOW anrebpbl HAWTU:

—_

ckansipHoe npou3BeeHne BekTopos BC n  BQ;

)
2)  yron ¢ mexay pébpamun BC u BQ;
3)  BEKTOpHOe npousBegeHue BekTopoB BC U BA;
4)  nnouwagb OCHOBaHWA NUpaMUAbI;
5)  0b6bEém nupamupbl.
5 Tema 5. MeToa KoopAMHAT Ha NSIOCKOCTU

TpeyronsHuk ABC 3agaH csovmu BeplumHamu: A(5,7);B(8,4)C (3, —3).

HainTtu gnuny BeicoTbl h, npoBeaéHHOM U3 BepLumHbl C.




Tema 6. NpsAmMaa Ha NNOCKOCTMU.

TpeyronsHuk ABC 3agaH cBovmMu BeplumHamu: A(5,7);B(8,4)C(3,—3).
HanTu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha 0ocsix),

2) ypaBHeHMe CTOpoHbl BA (B obwiem Buge),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne megunaHbl BM (¢ yrnoBbiM KOS ULMEHTOM),

5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KO3hprLMEHTOM),

6) ypaBHeHue npsimon L, npoxoaswen yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsiaka.

YKkasaTb TUN KpMBOW BTOPOro nopsiaka, HanTn ee napameTpbl, caenaTb YepTex:

(x+5)2 2
- =1
16 9

Tema 8. NnockocTb B NpocTpaHCcTBe

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

Hantu:

1) ypaBHeHune nnockoctu (ABC);

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

3) ypaBHeHue npsamon (L), npoxogsawen yepes (-)D L nn. (ABD);
4) yron y Mexay nnockoctbio (ABC) n nnockocTeto (ABD);

5) ypaBHeHue nnockoctu (Q), npoxoasiuen yepes(-) C || nnockoctn (ABD).

Tema 9. lNpsimas B npocTpaHcTBE

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

Hantu:

1) ypaBHeHue npamon (AB) B kaHOHMYECKOW hopMme;

2) ypaBHeHue npsimor (R), npoxoasiwen yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexay npsmbiMu (AB) u (AD), T.e. a = (AB " AD)

10

Tema 10. BBegeHne B maTemMaTuyecKkum aHanums.

logz(x—1)

Havitn obnactb onpegenenns pyHkummn y = p—

11

Tema 10. BBeaeHue B maTemaTuyeckun aHanus. Npeaensl n HeNpPepbIBHOCTD.

Bbluncnntb npenenbl, He Nonb3yAcb NpasuiomMm Jlonutans:

3 X 2 2
. x°+3 . 3x“-1 . X“—x—6 . cos 3x—cos 4x
1) lim ; 2) lim ——;3) lim = ; 4) lim———————
x—-1 Vx+8 x—o00 5X“+2x x—>—-2X“+7x+10 x-0 xsin3x

12

Tema 10. BBeaeHue B maTemaTuyeckmn aHanus. Npeaensl n HeNpepbIBHOCTD.

HainTtun Toukm paspbiBa pyHKUMK. [TOCTPOUTE YepTEXK.




X, x< =2
y=44—x% -2<x<0.
4 — x, x>0

13

Tema 11. OudbdepeHumanbHoe ncuncneHme PyHKUUM OgHOW NepeMeHHON.

Monb3ysack dopmynamu anddepeHUMpoBaHns, HanTU NPON3BOAHbIE CNEeaYOLWMX (PYHKLNA:

cos x

Dy =1——>—32)y =4cos3x;3).y = eV9%; 4)y = x%/1 — x2.

14

Tema 12. NpumeHeHne audcdepeHUanbLHOro NCYNCEHNA.

HainTtn npegensl, ncnone3ys npasuno flonutans:

. 1+4x—x* . 1—cos 2x
1. lim———; 2. ;

X—00 X+3x24+2x%’ x>0 1—cos 3x’

3. lim =X 4. lim(x+1) e ™.

x—+0 Insin 5x’ x—00

15

Tema 12. NMpumeHeHue andchbepeHUManbHOro MCHUCTIEHUS.

HaiiTu nHTepBanbl MOHOTOHHOCTU M 3KCTpeMyMbl oyHKUMKM v = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHue anddepeHUManbLHOro CHUCTIEHUS.
HaiiTn HanGonbluee 1 HaumeHbluee 3HavyeHne pyHKumMn y = x3 — 3x%2 —9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. dyHKUUM ABYX N HECKOSNbKUX NepeMeHHbIX. YacTHble Nnpon3BoAHbIe.

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

18

Tema 13. PyHKLMMN ABYX M HECKONbKUX nepeMeHHbIX. [[poM3BoaHasa no HanpaBrieHUIO U rPagueHT.

. ] 1 - - 2
HaitTn gradu w = B Touke My(1;-;—1), ecnn | = OM,, u = + xz.
al 0 2 0 y

19

Tema 14. JkcTpemMyM (DYHKLMN HECKONMBKUX NePeMeHHbIX.

HaiiTn akcTpemMyMbl pyHKUMN  z = 2x — 2y — x2 — y2.

20

Tema 14. dkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.

HaliTn HanGonbluee U HauMeHbLUuee 3HaYeHus yHKUMM z = x2 + 2y? + 1 B 3aMKHyTOM obracTu,
orpaHunyeHHomn 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 KIacCbl MHTErpupyeMbIx (PyHKUUM

earctg (x)

dx; 2.J(x+1De*dx; 3. 2x+3

Bbiumcrinte: 1. f 213%-10

1+x2

23

Tema 17. OnpegeneHHbIn uHTerpan. HecobcTBeHHbIe MHTerpanbl.

2
Bblumcnuts [ In x dx

24

Tema 18. NpunoxeHns onpeaeneHHOro MHTerpana.
BbluncnnTb nnoLaab urypbl, orpaHuYeHHON NMMHUSAMM
y=@x-1%*ny=5-—x2

25

Tema 20. OudbcpepeHumnanbHbie ypaBHeHUsI NePBOro nopsiaka.




Haiitn obwwuin uiterpan ypasHenust ydx + (1 + x*)dy = 0.

26 Tema 20. OudbcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.
HainTtu pelweHve ypaBHeHus:: y' — f—cy = X YAOBETBOPSIOLLEE HaYanbHbIM YCIIOBUSM V01 = 2

27 Tema 21. OucbcpepeHumnanbHbie ypaBHEHUSI BTOPOro nopsigka.

Haitu yactHoe pelueHue ypasHeHust (1 + x2)y” — 2xy’ = 0, yOOBnNeTBOPSAIOLLEE HAYarbHLIM YCIIOBUAM

ylx:l = 0;y’|x:1 =1
28 Tema 22. IluHenHble gaudcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

HainTu yacTHoe pelleHve ypaBHeHUs, YAOBNEeTBOPAOLLEE YKasaHHbIM HavarnbHbIM ycnosuaMm:  y" — 5y' +

4y =0, ylx:O =5, y’|x=0 =8
29 Tema 22. IluHenHble gudcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

Havitn obwee pelieHve ypasHenns  y" —3y' 4+ 2y = (34 — 12x)e” .
30 Tema 23. Yucnosble psaabl.

w N 120 3! n!

MccnepoBatb CX0AMMOCTb paaa Zn=1; == + = + = +...+ = +...
31 Tema 23. Yucnossble psaabl.

WNccnepoBaTb cxoaMMocTb psiaa o (=1)nt % = I"T3 — ”774 +..+(—1D)*? % +..
32 Tema 24. dyHKUMOHaNbHbIE pAAbI

Haintn nHtepean n pagmyc CXogMMocTu psaa

il "1+12+13++1 nt
in(+2)" 378" 150 a2
=

33 Tema 24. dyHKUMOHaNbHbIE pAAbI

1-e~*?

x2

Paznoxutb B pag pyHkumio y =
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