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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucumnnuHbl: CcopmMupoBaTe KOMMeTeHuMM obyuyarollerocss B 06nacTtu UCMONb30BaHWS OCHOBHbIX
MaTemMaTU4YeCckux 3aKkOHOMEPHOCTEN U MPUMEHeHNs1 MaTeMaTM4eckux Mogenen B NnpodeccuoHanbHom AeaTenbHoCTU. Takke
cnocobcTBoBaTh (POPMUPOBAHUIO KOMMETEHLMIA, AN YCNELUHOro OBMafeHUs KOTOpbIMU HEOBXOAMMO YMEHWE NOrMyecku
MbICMIUTb U FPaMOTHO M3naraTb CBOW MbICIW.

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: TeopeTnyeckMe OCHOBbI METOLOB MaTeMaTU4YeCKOro aHanmsa M MOAENMpOoBaHWs, NMPUMEHSIeMbIX Mpu 0b6paboTke
[aHHbIX O TEXHONOMMYECKMX NpoLieccax 1 0bopyaoBaHuM NPOM3BOACTBA U3LAENNIA NETKON NPOMbILLIIEHHOCTH

YMeTb: NpyMeHsTb MeToabl MaTeMaTUYECKOro aHanmaa v MoAenMpoBaHusi Npy NPOEKTUPOBAHUMN TEXHOMOMMYECKUX NPOLIECCOB
npon3BoACTBa W3OENUIA NErkon MPOMBILLNEHHOCTU C YYETOM 3KOHOMWYECKUX, 3KOMOMMYECKUX, coumanbHbIX W ApYyrux
orpaHnyeHnmn

BnageTb: HaBblkaMy NMPUMEHEHUST METOAOB MaTeMaTMYECKOro aHanuaa n MoAenumpoBaHus B 3a4adyax onTuMarnbsHoro Belbopa

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

Tema 2. Tema 2. CuCTEMbI JIMHENHBIX
anrebpanyeckmx ypaBHeHUNn. CuctemMbl Tpex
NNHENHbIX YPaBHEHN C TpeMS
HeunsBecTHbIMU, opmynbl Kpamepa, MeTof
MOMNHOrO UCKMIOYEHUS. 1 1 14 un
lMpakTnyeckme 3aHAaTUSA: PelueHne cuctem
NVHEeNHbIX anredpanyecknx ypaBHEHWN
METOLOM MOJTHOIO UCKIOYEHUS, MO
dopmynam Kpamepa. (PelweHne 3agav)




Pasgen 2. BekTopsbl

Tema 3. OnpeneneHne 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 peLLeHNs
npuknagHbix 3agad. (PeweHne 3agav)

13,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

12

rA

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. NMpsimas Ha NNOCKOCTW.

OCHOBHbIE ypaBHEHUSA NPAMON. Yron mexay
NpSAMbIMW. YCIOBKSA NapannensHocTv
nepneHanKynapHOCTU NPSIMbIX.
MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHMWI NPSMON NS peLleHns
3apad. (PeweHue 3agay)

12

12

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

MpakTnyeckne 3aHaTua: NoctpoeHue
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 NINOCKOCTH,
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: NpumeHeHve
ypaBHEHU NPAMON B MPOCTPaHCTBE AN1A
pelueHus 3agad. (PelwweHune 3agay)

11

13

ra




Pasgen 5. JnddepeHunanbHoe ncuncneHune
dyHKUUN OOHOWN NepeMeHHON

Tema 10. BBegeHne B maTeMaTU4ECKUN
aHanma.

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

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

12

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)

16

Tema 12. NpumeHeHne anddepeHumansHOro
NCYNCTIEHNS.

OcHoBHble TeopeMbl auddepeHumansHoro
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)

16

nn

Pasgen 6. ®yHKUMN HECKOMBKNX NEepeMeHHbIX

Tema 13. OyHKUUKN OBYX N HECKOMBKMX
nepemMeHHbIX.

OcHoBHble onpeaenerus. MNpupalleHue
dyHKUUKU. YacTHbIe NPOU3BOAHBIE, YaCTHbIE U
nonHel AuddepeHuman QyHKLMM MHOMMX
nepemMeHHbIX.

lMpakTnyeckme 3aHATUS: BblunucneHune
YaCTHbIX NPOU3BOAHbBIX OYHKLINNA.
MpumeHeHne nonHoro agnddepeHumana
PYHKUUIN MHOMUX NEePEMEHHbIX ANS peLleHnst
npakTu4eckmx 3agad. (PewweHne 3agay)

10




Tema 14. SKkCTpeMyMbl DYHKLMU OBYX U
HECKOJTbKUX NepeMEHHbIX.

OcHoBHble NoHATUSA. Heobxoammblie u
OOCTaTOYHbIE YCIOBUSI  CyLLECTBOBAHWUS
3KCTpeMyMa PYHKUUKN ABYX NEPEMEHHbIX.
MpakTnyeckue 3aHATUA: HaxoxgeHne
3KCTPEMYMOB (PYHKLINIA MHOMMX NEePEMEHHbIX
(PelwweHne 3apay)

Pasgen 7. HeonpegeneHHbi nHTerpan

10

nn

Tema 15. HeonpefeneHHblii HTErpan n ero
BblYMCIIEHNE.

MepBoobpasHasn n HeonpeaeneHHbIn
nHterpan. CeoncTBa nepBooOpasHoON.
CaoWncTBa HeonpeaeneHHoro uHTerpana,
BblTeKalLLme u3 onpeaenexus. JInHenHble
cBoncTea. Tabnuvua nHTerparnos.
MpakTuyeckume 3aHaTus: NMpumeHeHne
Tabnuubl AN BbIYUCIIEHUS] NPOCTENLLNX
uHTerpanos. (PewweHne 3agavy)

Tema 16. OCHOBHbIE KNacChl UHTErPUPYEMbIX
yHKUMR.

OcCHOBHbIE METOBI MHTErPUPOBAHWS: METOA
3aMeHbl NepeMEHHON, MeTon,
WHTErpMpoBaHus Nno 4yactam, MeToq
pasnoXxeHnsa Ha npocTtenwne. CTaHgapTHbIe
3aMeHbl.

MpakTuyeckume 3aHsaTus: NMNpumveHeHne
MeToaa 3amMmeHbl NEpeMEHHON,
WHTErpMpoBaHus Nno 4actsMm 1 MeToaa
pasnoXeHns Ha NpocTenne Ans
BbIYNCIIEHUS HEONpPeaeNeHHbIX UHTerpanos
(PeweHue 3agay)

20

Paspgen 8. OnpegeneHHbI MHTerpan

12

nn

Tema 17. OnpegeneHHbIn nHTerpan.
HecobcTBeHHbIE MHTErparnbI.

OnpepneneHne onpeaeneHHOro HTerpana,
ero ceoncTtea. JInHenHbIe CBONCTBA
onpeaeneHHoro nHterpana. ViHterpan c
nepeMeHHbIM BepxHUM npegernom. dopmyna
HbtoToHa — JenbHuua. Metoabl
BbIYUCIIEHUS ONpeaeneHHoro nHTerpana.
HecobcTBeHHbIE MHTErparnbl.

MpakTnyeckme 3aHATUSA: BbolumcneHue
onpegerneHHoro nHterpana.(PelwweHue 3agay)

Tema 18. NpunoxeHunsa onpegeneHHoOro
WHTerpana.

MpunoxeHns onpeaeneHHOro HTerpana K
3afjayam reomeTpun: BbIYMCIEHNE MoLWanen
nnocknx gpuryp, o6 beMoB Ten NepemMeHHoro
cedeHus. Obbem Tena BpaLleHus.
MpakTuyeckune 3aHaTus: MNpumeHeHne
onpeneneHHoro nHTerpana gns peleHus
npakTudeckmx 3agad. (PelwleHne 3agay)

10

Pasgen 9. luddepeHumansHble ypaBHEHNSA
N pagpl

12

ra

Tema 19. YncnoBble MHOXeCTBa, OCHOBHbIE
BUAbl. MHOXECTBO KOMIMMEKCHbIX YMcern,
[EeNCTBUSA C KOMMMEKCHBIMU YMCHaMU.




Tema 20. AudpdepeHumnansHble ypaBHEHMUS
nepBoro nopsiaka.

OnpepeneHuve guddepeHymansHoro
ypaBHeHusa nepsoro nopsaka. OnpegenexHve
peleHus. HayaneHble ycnosus. OCHOBHbIE
Bnabl auddepeHumnanbHbIX YpaBHEHWIA:
ypaBHEHUs ¢ pasaeneHHbIMU 1
pa3gensowuMmncs nepemMeHHbIMN,
NUHENHbIE, OOHOPOAHbIE.

MpakTnyeckme 3aHaTuA: PelwleHve
anddepeHumnansHbIX ypaBHEHUA NEPBOro
nonganka (PellleHue 3anay)

Tema 21. AudpdepeHumnansHble ypaBHEHMUS
BTOPOro nopsiaka.

OnpepneneHue guddepeHumanbHOro
ypaBHeHus BToporo nopsaka. Onpegenexve
peweHuns. HavanbHble ycnosus. Teopema
CYLLLeCTBOBAHWS U €4UHCTBEHHOCTHN
peweHus. Criyyan, gonyckarowme
MOHWXEHMS Nopsiaka.

MpakTnyeckme 3aHaTuA: PelwleHve
anddepeHumnansbHbIX ypaBHEHUA BTOPOTroO
nopsiaka, OMNycKaloLWmMX NOHWXKEHne
nopsigka.(PeweHuve 3agay)

10

Tema 22. JluHenHble gnddepeHumanbHble
ypaBHEHUSA BTOPOro nopsigka.

JInHeliHble OQHOPOAHbIE M HEOOHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsgka. Teopembl 0 CBOMCTBAX peLUEHUN.
TeopeMbl 06 06LeM pelieHnn. YpaBHEHUs
BTOPOro nopsika ¢ NOCTOSAHHBIMM
KoadpduumeHTamun. Metoq pelleHus
NMHENHbIX OOHOPOAHbBIX 1 HEOAHOPOAHbIX
YPaBHEHWUN C MOCTOSTHHBIMU
KoaghpuumeHTamu.

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

13

10

Tema 23. Yucnosble psgbl.

OnpegeneHne 4YnMcnoBoro psaa.
Heobxoaumbli NpusHaKk CXOAMMOCTM.
MpaBuna gencteus ¢ pagamu. Pagbl ¢
NONOXUTENbHbIMK YneHamu. MNpu3Hakm
CXOAMMOCTUW. 3HaKonepeMeHHbIe psabl.
Teopema JlenbHuua ans
3Hako4epeayLnxca psaaos.
MpakTnyeckue 3aHaTUsA: NccnepgoBaHne Ha
CXOOUMOCTb 3HAKOMOMOXUTESNbHbIX YNCMOBbLIX
psgos. [NpumeHeHne Teopembl JlebHuua
Ona nccnegoBaHns 3HaKoYepeayoLmMxcs
pPAOOB HA cxoaMMOCTb. (PelleHne 3anay)

Tema 24. OyHKUMOHANbHbIE pAabI.
CTteneHHble psabl. OnpegeneHne CTENEHHOro
psga. Obnactb CXOAMMOCTU CTENEHHOIO
psga. Teopema Abens. Paguyc n nHtepsan
CXOAMMOCTMW.

Pagbl Tennopa n MaknopeHa.
MpakTnyeckme 3aHaTUNA: HaxoxaoeHns
paguyca 1 uHTepBana cxoguMmMocCTy
cTeneHHoro psiga. PasnoxeHne dyHKUMM B
psa Tennopa n MaknopeHa. (PeweHune
3agay)

16

UTtoro B cemecTpe (Ha kypce ansa 3A0)

17,25

ra

KoHcynbTaumm n npomexyToyHas atTectauuns
(Ok3ameH, 3a4er)

24 24

299

2,75

10,25

Bcero koHTakTHasa paborta n CP no
OucumnniuvHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NpeasycMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEOQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneu, KpUTepMeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4YeHus
5.1.1 NMokasaTtenu oueHnBaHuUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KoMneTeHuun cpencTea
dopmynupyeT 1 06BbACHAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
Bonpockl Ans yctHoro
anropuTMbl n3yvyaemblX pasfenoB MaTeMaTuUKK.
cobecenoBaHus
PellaeT TvnoBble 3agayn 1 NpMMepbl MO OCHOBHBIM U3y4aeMbiM
OrlK-1 A P P y Bonpockl ansa tectupoBaHns
pasgenam mMatemaTuKu.
_ MpakTnko-opMeHTUpoBaHHbIE
O6bACHAET B3aNMOCBSA3b OCHOBHbLIX MaTeMaTU4Yecknx Mogenem u 3anaHAs
METOAO0B M UX 3HAYEHWNE NPU PeLLEHMN NPaAKTUYECKNX 3a8ay.
dopmynupyeT 1 NOHMMAET OCHOBHbIE MOHATUSA U METOAbI
aHanuTnyeckon n anddepeHumnansHON reoMeTpum, NMHENHON anrebpel,
MaTeMaTU4YeCKOro aHanmnsa, Teopum BEPOSITHOCTEN N MaTeMaTU4eCKOn Bonpockl agns yctHoro
CTaTUCTUKK, paboTaeT C MaTeMaTYecKkMM annapaTom, UCMONb3yeMOM B cobecenoBaHus
cneumarnbHbIX Kypcax.
OllK-2 PellaeT TvnoBble 3agayn ¢ AOBEAEHUEM pPeLLeHNs OO NPUeMnemMoro Bonpocbl ans TectuposaHus

pesynbTtaTa (41cna, popmynel, rpadmka), B TOM Y1che ¢
ncnonb3oBaHNeM 6a30BbIX MaTeMaTUYECKUX MAKeTOB U MPOrpamMm.
BocnpounssoauT Te gencTBus, KOTopble NPON3BOAATCS B peasibHOM
MaTeMaTU4eCKOM UccrefoBaHnM NpyM MoAeNMpoBaHNM NPOLECCOB U
Npon3BOACTB.

MpaKTUKO-OPUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cnctema 1 KpuTepum oLeHUBaHUs

LLikana oueHmnBaHus

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnnyHO) npegMeTa 1 LUMPOKYH 3pyanLnio B

MonHbIN, ncyepnbiBaoLWMI OTBET, ABHO
OEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHNe

oLeHnBaemMon obnactu. Kputnueckun,
OopurMHanbeHbIN NOAXo4 K MaTepuany.

4 (xopoLuo) NCTOYHMKOB MHDopMaumu. MNoaxoa K

OTBeT NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06s3aTenbHbIX

maTtepuany OTBETCTBEHHbIN, HO
CTaHOapPTHBIN.

3 (yooBneTBOpUTENbHO)

OTBeET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHbIE MaTepuansl, 6e3
camocTosTenbHon paboTbl ¢
peKoOMeHA40BaHHON NUTepaTypon.
[leMOHCTpUpyeT NoHnmMaHue npegmeTa B
uenowm, 6e3 yrnyobneHus B getanu.
MpncyTCTBYIOT CyLLECTBEHHbIE OLLUMOKN NN
Npobenkl B 3HAaHUSX MO HEKOTOPLIM TEMaM.

2 (HeyaoBNEeTBOPUTENbLHO) | 3HAYUTENbHOW YacTu NPUHLMMNANbLHO

HecnocobHOCTbL OTBETUTL Ha BOMNpoc be3
nomMoLuu 3k3ameHartopa. HesHaHue

Ba)XHbIX 3IEMEHTOB ANCLIMMIINHDI.
MHorouncneHHble rpybble owmobku.

[leMoHCTpupyeT NoHUMaHue npegmeTa B

3auteHo uenom, 6e3 yrnybneHus B getanu.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLy ak3aMeHaTopa. HeaHaHue
He 3auTeHo 3HaUYUTENbHOW YacTy NPUHLMNMATNBHO

BaXHbIX 3NeMEHTOB ANCLMNINHDI.
MHorouncneHHsle rpybblie ownoKu.




5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XxoAMMbIe ANl OLleHKU 3HAHUWA, YMEHUN,
HaBbIKOB U (UNN) onbiTa AesATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Kypc 1

MaTtpuupl n onpegenutenn. Onpegenenunsi. CeoncTea. [lencTBus Hag maTpuuamu. PackpbiTne onpegenvrenen
BTOPOrO 1 TPETbEro NopsiaKoB.

CucTtembl NMHENHbIX ypaBHEeHUN. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynel Kpamepa.

BekTopbl B reoMmeTpuyecko n koopanHaTHon cpopmax. Onpeaenenne. Ceoricta. [leNcTBusA Hag BEKTOpaMU.
CkansipHoe, BEKTOPHOE M CMeLLaHHOE NMPON3BEeAEHNsI BEKTOPOB. VX reomeTpuyeckmne npunoXeHus.

MpsiMasa Ha nnockocTu. Bugkl ypaBHEeHU NpsMON.

lMnockocTtb B npocCTpaHCcTBe. PaanuyHble Buabl ypaBHEeHUA NIIOCKOCTHU.

Mpsmasa B npocTpaHcTBe. YpaBHEHWSI NPSMOW B MPOCTPaHCTBe.

Yron mexay I'IpﬂMOVI N NNOCKOCTbH], YCIOBUA NX NapannesibHOCTU N nepneHanKynAapHOCTU

KpvBble BTOporo nopsaka (3nnvnc, okpy>KHOCTb, runepbona, napabona), nx KAaHOHUYECKNE ypaBHEHMS,

3

4

5

6 Yron mexay nriockocTAMU. YCrnoBusi napannenbHoCTU U NepneHankynapHOCTU NITOCKOCTEN
7

8

9 N

CBOWNCTBA, YepTeX.

10 MpounsBoaHas, ee onpeaeneHne, reoMeTpUYECKUin U1 MEXaHNYECKUIA CMbICTIbI, MpaBuna BblYUCIIEHUS

11 MpounssoaHble n anddepeHumanbl BbICLUNX NOPSAKOB

12 HenpepbIBHOCTb hYHKLUMM B TOYKe, Ha oTpeske. Buabl pa3pbiBoB.

13 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyeckmin CMbich

14 Mpaewna JlonuTans packpbiTus HeonpeaeneHHocTel

MpyMeHeHNs NOHATMS NPOU3BOAHON AN UCCNEL0BaHWS CBOUCTB (hyHKLMN:
0 Bo3pacTaHue 1 yobiBaHue yHKLUM

0 TOYKM 3KCTpEMYMa

0 BbINYKNOCTb ee rpaduka

[ Toukn nepernba rpaduka

0 acuMnTOThl (BEPTUKANbHbIE N HAKITOHHbLIE)

15

16 ®yHKUMM OBYX NepeMeHHbIX (onpeaeneHune, npeaern, HenpepbIBHOCTb)

17 JKCTPEMYM (PYHKLMM ABYX NEpEMEHHbIX (HEOBX0AMMOE 1 AOCTaTOYHOE YCIOBUS CYLLECTBOBaHWS 3KCTpeMyMa)

18 HeonpegeneHHbIn nHTerpan (onpegeneHvne, CBOMCTBa, METOAbI BbIYUCIIEHNS)

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

20 OnpegeneHHbin nHterpan. Metoabl BelYNCNEHNS.

21 Heco6cTBeHHbIe MHTerpanbl NepBoro U BToporo poaos. OnpegenexHne. CXoguMocTb.

22 MpunoxeHnsa onpeaeneHHoro HTerpana. BolumcneHune nnowanen Nnockux uryp

KomnnekcHble uncna. Onpegenexuve. [lenctena Hag kKoMmnnekcHbiMu yncnamm. ®opmyna Myaspa. Popmbl
3anucy KOMMNIEKCHOro Y1cna.

23

OuddepeHumnanbHble ypaBHEHUS NEPBOrO NOPsiAKa, UX OCHOBHbIE BUALI (C pa3aensiolmmMmncs u

24 .
pa3geneHHbiIMU nepeMeHHbIMU, NIMHEUHbIe, OﬂHOpOJJ,HbIe). Obuwee pewieHne n 3agava Kowwum.

25 JInnenHble gnddepeHumnansHble ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSHHbIMU KO3 duUmMeHTamm

26 Yucnosble pagbl. OnpegeneHune. CeoncTea. Heobxoanmblii Npu3aHak CXoaMMOCTW.

27 Mpu3HaKM CXOAMMOCTU 3HAKOMOMOXKUTENbHBIX U 3HAaKOMNEePEMEHHbIX PSA0B, abCoNMTHas CXOAUMOCTb.

dyHKuMoHanbHble pagbl. CTeneHHble pagbl. Obnactb cxogmmocTn. Teopema Abens. Paguyc n nHTepsan
CXOAMMOCTW.

28

29 Psagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCTOBbIe 3afaHnA
Tunosble TecToBble 3agaHus HaxoasTcs B [NpunoxeHun k gaHHomy P
5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHusA (3apaym, Kemcbl)
TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3adaHuns (3agaym, Kencbl) HaxoadaTcd B MpunoxeHun kK gaHHomy P

5.3 MeToauyeckne matepuansl, onpegensiowme npoueaypbl OLleHUBaHUA 3HaHUWA, YMEHUN, BnageHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro OnbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowwerocs K NpomMeXxyTo4yHou arTectaumMm M Nopsaaok NMKBMAaUuM akageMmyeckomn
3a40MKeHHOCTU

MpoBeneHVe NPOMEXYTOYHON aTTeCTaLUUN PErNaMeHTUPOBAHO fOKarnbHbIM HOpMaTUBHBIM akTom CM6IYMNT/
«lMonoxeHne 0 NpoBeAEHNM TEKYLLErO KOHTPOIS YCNEBAEMOCTU M MPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxca»




5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOMW aTTecTauuMm No AUcumniuHe

YcTHas +

[MncbMmeHHas

KOMI'IbPOTepHOG TecTnpoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalmMm No AUCLUNNNHe

* Ha nogroTosky oTBoAMTCA 45 — 60 MUHYT
* Ha OTBET No buneTty 1 gononHuTensHble Bonpockl 30 — 35 MUHYT
* KCMONb30BaHVe BCOMOraTenbHOW nuTepaTypbl (CNPaBOYHUKOB, KOHCMNEKTOB U T.M.) HE NPeayCMOTPEHO
B TeyeHune cemecTpa BbINONHAETCS KOHTPOMbHas paboTa.

NHasa

6. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHMUE AUCLUNMIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

M3paTtenbcTBO

| [oa nspaHma |

Ccblinka

6.1.1 OcHoBHas yuye6Hasa nutepaTtypa

LWHapeBa, I". B. Bbicluas matemaTtuka Mocksa: Aii Mu Ap Meava 2023 Etotgsnﬁ//vi/évzv;é%r?]ct)r%l?s
Jnteun, 1. B. Bbicwas matemaTuka. CraBpononb: https://www.iprbooks
JInHenHas anrebpa CTaBpononbCKuii 2022 hop.ru/129574.html
rocyapCTBEHHbIN
arpapHblil yHUBepcuTeT
AbpawmsiH, A. B. HenpepbiBHas maTemaTuka: https://www.iprbooks
Teopus 1 NpakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpeaeneHHble UHTerpansl, Poctos-Ha-[lony,
HeCOBCTBEHHbIe MHTerpansl, | 1araHpor: Magarenscrso 2022
yncnosble psabl, PYHKLMM tOxHoro chepepantHoro
HECKOMbLKUX NepeMeHHbIX, yrusepcuteTa
andpdepeHumanbHble
ypaBHEHUS
6.1.2 lononHuTenbHas y4yebHas nutepartypa
WHapesa, I'. B. Bbicluas matemaTtumka Cumdpeponons: http://www.iprbooksh
(nnHenHaga anrebpa) YHUBEPCUTET SKOHOMMUKM 2020 0p.ru/101397.html
1 ynpaBneHusi
Hepobosa C.0., MaTtemartuka. Cankr-leTenbvor http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHble n CI'I6FYI'IE)I',D,yp ’ 2023 tp_ext_inf_publish.ph
onpeneneHHble nHTerparnbl p?id=2023124
Konbuoea T.B., MartemaTuka. Cankr-AeTen6vor http://publish.sutd.ru/
Hepo6Goga C.®. AHanuTndeckas reomeTpms CHGFYI'IPI'ﬂyp ’ 2023 tp_ext_inf_publish.ph
p?id=2023123
MateeeBa A.B., MaTtematuka c n VDI http://publish.sutd.ru/
Kpbinos A.B. aHKT-] eTepoypr: 2022 tp_ext_inf_publish.ph

cnerynTtn

p?id=2022106

6.2 NMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbICLEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. MHdpopmaumoHHas cuctema «EgnHoe okHO gocTyna Kk o06pasoBaTenbHbIM pecypcam» [ONeKTPOoHHBIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6ubNuoTeyHasa cuctema IPRbooks [3nektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro obecneyeHust

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HeO6XoAMMOW ANA ocyLlecTBNeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AypuTtopus OcHalleHune
MynbTuMeguiiHoe o6opyaoBaHue, cneumanmanpoBaHHas Mebenb, Aocka

JlekunoHHas Y Py P

ayauTopus

YyebHas ayautopusi

CI'IeLI,I/IaJ'II/l3VIpOBaHHaﬂ mebenb, Jocka




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 koopauHat
OaHbl ABe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa oTpeska AB meeT koopanHaThl:
1) 3:-1); 2) (55 3)(3); 4) (3:-5)
8 Tema 6. AHanuTHU4Yeckasa reomeTpus Ha nrockocTu. Npamasa Ha NNocKocTH




[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 NJITOCKOCTHU

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. AHanuTHU4Yeckasa 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

O603HaumB 0 — 6GECKOHEYHO Marnylo BEMNMYUHY, © - GECKOHEYHO GOMbLUYIO0 BENMYUHY, 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. HeonpeageneHHbIN UHTErpan U ero BblYMCrieHue.

+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€E KIacCbl MHTErpupyeMbix hyHKLUNA.

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 BblpaXxaeTCs 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 ypaBHeHM He saBnsetca auddepeHUManbHbIM YpaBHEHMEM C  pas3gensitowuMUcs
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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