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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

OlMK-1: CnocobeH pewatb Bonpocbl Npod)eccCuoHanbLHOM AeATeNIbHOCTU HA OCHOBE eCTECTBEHHOHaY4HbIX U
o6 enHXeHepHbIX 3HAHU, MeTOAOB MaTeMaTM4YeCKOoro aHanusa u MogenMpoBaHus

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-8: Cnoco6eH ucnonb3oBaTb aHanNnUTU4Yeckne Moaenuy Npu pacyete TEXHONOrMYECKUX NapaMeTpPoB, NapamMeTpoB
CTPYKTYpbl, CBOUCTB TEKCTUIbHbIX MaTepuanos U usgenuu

3HaTb: TEOPETMYECKNE OCHOBbLI METO0B MaTeEMaTUYECKOro MOAENUPOBaHUS, NPUMEHSIEMbIX B LIENAX ONUCaHUs NapameTpoB
TEXHOOrMYECKNX NPOLECCOB

YMeTb: MPUMEHSTbE MaTeMaTu4yeckue MeToAbl PelleHUs 3agad OnTUMMU3auMu MpU MPOEKTUPOBaHWU TEXHOMOMMYECKUX
napameTpoB, NapameTPOB CTPYKTYPbl M CBOWCTB TEKCTUIbHBIX MaTepUarnoB 1 U3nenui

BnapeTb: mMeToAaMu MaTemaTW4ecKkoro MOAENWPOBaHWsl, MPUMEHUMbIX AN PacYeTOB TEXHONOIMYECKUX MNapameTpos,
napameTpoB CTPYKTYpbl, CBOWCTB TEKCTUIbHLIX MaTepuanos 1 nsaenui

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
< o
o paooTa
5 WHHoBaL,
HanmeHoBaHue n cogepxaHve pasgenos, g Z CP —
TEM U Y4EOBHbIX 3aHATUI % =i Nexk. Mp. (4achb) 3aH2TVII7I
(&)
© 2 | (yackl) | (yackl)
s
Pazgen 1. OcHoBbI NMHEHON anrebpbl
Tema 1. MaTpuubl 1 onpegenuTenmu.
MaTtpuubl. CBonctBa matpuy,. [JencTeus Hag
maTpuuamun. Onpegenutenu. CeoincTea
onpegenutenen. Cnocobbl nogcyeTa 1 1 12

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. 1 1 14 un
MpakTudeckne 3aHATUA: PelleHune cuctem
NVHEenHbIX anrebpanvyecknx ypaBHEHWN
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)

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
NpAMbIMW. YCIOBWA NapannenbHoCcT
nepneHanKynapHOCTU NPSIMbIX.
MpakTuyeckue 3aHaTUSA: NpuMmeHeHne
OCHOBHbIX YPaBHEHUI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

12

12

Tema 7. KpuBble BTOporo nopsigka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KAHOHMYECKME YpaBHEHMS, rpadouKu.
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, NPoOXoAsLLen Yepes aBe
3aflaHHble TOYKW. [1psimMasa 1 NNOCKOCTb B
NpOCTpaHCTBe.

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

11

13

ra




Pasgen 5. JnddepeHunanbHoe ncuncneHune
GYHKUUN OOHOWN NepeMEHHOM

Tema 10. BBegeHne B maTeMaTU4ECKUN
aHanma.

MoHaTue nocneposatenbHOCTU. OCHOBHbIE
NoHATUSA o byHKLMK. BBeaeHne B aHanus
dYHKUMN OgHOW nepeMeHHon. beckoHeuyHo
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. QuddepeHumanbHoe ncuncneHmne
YHKUMN OOHON NEPEMEHHON.
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 NPUBNIMKEHHBIM
BblumcrneHnsam. (Pewexve 3agav)

12

16

Tema 12. NpumeHeHne anddepeHumansHOro
NCYNCTIEHNS.

OcHoBHble TeopeMbl auddepeHLManbHOro
ncumcnenus. Mpasuno JNonutansa un ero
NMPUMEHEHWE K pacKpbITUIO
HeonpeaeneHHocTen. iccnegosarve
dYHKLUKU MO NepBon 1 BTOPOWN MPOU3BOAHON:
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)

Pasgen 6. ®yHKUMN HECKOMNBbKNX NEepeMeEHHbIX

16

mn

Tema 13. OyHKUUKN OBYX N HECKOMBKMX
nepemMeHHbIX.

OcHoBHble onpeaenerus. MNpupalleHue
dyHKUMKN. YacTHbIe NPON3BOAHbIE, YacTHbIE U
nonHel AuddepeHuman QyHKLMM MHOMMX
nepemMeHHbIX.

lMpakTnyeckme 3aHATUS: BblunucneHune
YaCTHbIX NPOU3BOAHbBIX OYHKLINNA.
MpumeHeHne nonHoro agnddepeHumana
OYHKLUMIA MHOMMX NepeMEHHbIX ANs peLleHus
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 3amMeHbl MepeMEHHON,
WHTErpMpoBaHus Nno 4actsMm 1 MeToaa
pasnoXeHns Ha NpocTenne Ans
BbIYNCIIEHUS HEONpPeaeNeHHbIX UHTerpanos
(PeweHue 3agay)

20

Paspgen 8. OnpegeneHHbI MHTerpan

12

mn

Tema 17. OnpegeneHHbIn nHTerpan.
HecobcTBeHHbIE MHTErparnbI.

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

lMpakTnyeckme 3aHATUS: BbluucneHune
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.

OnpepneneHune guddepeHymansHOro
ypaBHeHus BToporo nopsaka. Onpegenexve
peweHus. HavanbHble ycnosus. Teopema
CYLLLEeCTBOBAHWS U €4UHCTBEHHOCTHU
peweHus. Criyyan, gonyckarowmne
MOHWXEHMS Nopsiaka.

MpakTnyeckme 3aHaTuA: PelwleHve
anddepeHunansbHbIX ypaBHEHUA BTOPOro
nopsiaka, ONycKatoLWnX MOHWKEHNe
nopsaka.(PeweHne 3agay)

10

Tema 22. JlnHenHble guddepeHumnanbHble
ypaBHEHUS1 BTOPOro nopsiaka.

JInHelHble 0 gHOPOAHBbIE U HEOAHOPOAHbIE
anddepeHUnanbHble ypaBHEHUS BTOPOro
nopsigka. Teopembl 0 CBOMCTBAX peLUEeHUN.
Teopembl 06 0obLieM peleHnn. YpaBHEHUS
BTOPOro nopsifika ¢ NOCTOAHHbIMMU
KoagpdpuumeHtamun. Metopg peLleHuns
TNNHEWHBIX OQHOPOAHbIX U HEOAHOPOAHbIX
YpaBHEHWUW C MOCTOSHHBIMU
KoadhmumeHTamum.

MpakTnyeckme 3aHATUSA: PelueHne nMHenHbIX
anddepeHumnanbHbIX ypaBHEHUA BTOPOTrO
nopsiika ¢ NOCTOSAHHbIMU KO3 dULIMEHTaMM
(PewweHune 3apay)

13

10

Tema 23. Yucnosble pagbl.

OnpepaeneHne 4YnMcnoBoro psaa.
HeobxoaumbIin Npu3HaK CXOAMMOCTH.
MpaBuna gencteus ¢ pagamn. Pagbl ¢
NOSIOXUTENbHBIMKU YneHamu. NMpnsHakm
CXO0OUMOCTU. 3HaKonepeMeHHble paabl.
Teopema JlenbHnua ans
3HaKo4yepeayLwmnxcsa pagos.
MpakTnyeckme 3aHsaTusA: MccnegoBaHne Ha
CXOAMMOCTb 3HAKOMOJTOXUTENbHbLIX YNCITOBbIX
psgos. NpumeHeHne Teopembl JlebHuua
Ona nccnegoBaHns 3HaKoYepeayoLmMxcs
pPAOOB HA cxoaAMMOCTb. (PeuleHne 3anay)

Tema 24. OyHKUMOHarbHbIE pAbl.
CTteneHHble psaabl. OnpegeneHne CTeNeHHOro
psga. ObnacTb CXOAMMOCTUN CTEMEHHOro
psaa. Teopema Abensi. Paguyc n nHtepean
CXOAMMOCTH.

Pagbl Tennopa n MaknopeHa.
MpakTnyeckme 3aHaTUS: HaxoxaoeHus
paguyca u uHTepBana cxogMMocTu
cTeneHHoro psga. PasnoxeHue pyHKUMM B
psg Tennopa n MaknopeHa. (PelueHne
3agav)

16

Utoro B cemecTpe (Ha kypce ansa 3A0)

17,25

ra

KoHcynbTaumm 1 npoMexyTovHas attectauus
(Ok3ameH, 3ayerT)

24 24

299

2,75

10,25

Bcero koHTakTHas pa6ota n CP no
avcuunnuHe

50,75

309,25




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBGHbIM MiaHoM He NpeaycMOTpeHo

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEOQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepMeB U CUCTEMbI OLleHUBaHUS pe3ynbTaToB 00y4eHus
5.1.1 NMokasaTtenu oueHnBaHuUA

Kopn
KOoMMNeTeHUun

MokasaTenu oueHnBaHNS pe3ynbTaToB 0byveHus

HanmeHoBaHme oueHOYHOro
cpencTtea

OrK-8

rlpVIMeHFIeT MEeTOAUKY pacyeTa TeXHONTOrM4eCKux napameTpos,

napameTpoB CTPYKTYpPbl, CBOWCTB TEKCTUMbHLIX MaTepuaros 1 u3genui.

Mcnonb3yeT aHaNUTUYECKUA annapaTt NPOEKTUPOBaHUA
TEXHOMOrM4YeCcKMX napameTpoB, NapaMeTPoB CTPYKTYpPbl, CBOWCTB
TEKCTUNbHbLIX MaTepuanos U U3genuin.

CnocobeH NpUMEHsITL pasnunyHble MeToAbl pacyeTa TEXHONOMMYECKMX
napamMmeTpoB, NapamMeTpPOB CTPYKTYPbl, CBONCTB TEKCTUNBbHbIX
Martepuanos 1 n3genun.

OlK-1

CDopmynMpyeT N 06 BbACHAET OCHOBHbIE MOHATUS, 3aKOHBbI, TEeOopeMbl U
anropnTmbl n3yvaeMbixX pas3gernioB MaTteMaTukn.

PelaeT TvnoBble 3agaym un npumMepbl N0 OCHOBHbIM N3y4YaeMbIiM
pasgenamMm maTteMaTukn.

Ob6bSACHAET B3aMMOCBSI3b OCHOBHbIX MaTeMaTUYECKNX Moaenen un
MeTOo40B N UX 3HAYEeHWe Nnpun peleHnn NpakTu4ecknx aga.

Bonpockl Ans yctHoro
cobecenoBaHus

Bonpocbl gns TecTupoBaHus

MpaKkTKo-OpUeHTMPOBaHHbIE
3ajaHns

5.1.2 Cuctema n KpuTEPUM OLLlEHMBAHUA

LWkana oueHnBaHus

Kputepuun oueHnBaHnsa cpopMMpoBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnn4HO)

IMonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYoLLMIA rNyboKoe NOHUMaHne

npegMeTa 1 LWMPOKYH 3pyanumio B
oueHuBaemMon obnactu. Kputnyeckuin,
opvrMHanbHbIN Noaxon K MaTepuany.

4 (xopoLuo) NCTOYHUKOB MHopMaLmu. Moaxoa K

OTBET NOMHbINA, OCHOBAaHHLIN Ha
npopaboTke Bcex 0ba3aTenbHbIX

Marepuarny OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

3 (yooBneTBOpUTENbHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKUMoHHble MmaTepuarnsl, 6e3
CcaMOoCTOsITENbHOM paboThl €
pekoMeHAO0BaHHOM NuTepaTypoun.
[leMOoHCTpMpyeT NOHMMaHue npeamMmeTa B
uenom, 6e3 yrnybneHusi B aetanm.
MpuCyTCTBYIOT CyLLECTBEHHbIE OLIMBKM Mnu
npo6enbl B 3HAHWSAX MO HEKOTOPLIM TEMaM.

2 (Hey[OBMNETBOPUTENBHO) | 3HAYUTENBHOW YacTU NPUHLMNUANBHO

HecnocobHocTb 0TBETUTHL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

BaXHbIX 3MIEMEHTOB ANCLMMIUHDI.
MHorouncrneHHble rpyoble owmnbkm.

[ eMoHCTpMpyeT NoHUMaHWe npegMeTa B

3auteHo uenom, 6e3 yrnybneHusi B getanm.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMoMoLLM 3K3ameHaTopa. HesHaHue
He 3ayteHo 3HAUYUTENBHOWM YacTy NPUHLUMUNMATIBHO

BaXKHbIX 31IEMEHTOB ANCLMMITUHbI.
MHoroumcneHHble rpybbie owmnoKu.




5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLEeHKU 3HAaHUW, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Kypc 1

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

0 TOYKM SKCTpEMyMa

[ BbINYKIOCTb ee rpadmka

00 Toukn nepernba rpacdumka

0 acuMnTOThl (BEPTUKANBHBIE U HAKIMOHHbLIE)

dyHKUMM OBYX NepeMeHHbIX (onpeaeneHue, npeaen, HenpepbIBHOCTb)

OKkcTpemym pyHKLMM OBYX NepPEMEHHbIX (HeobxoanMoe 1 A0CTaTOMHOE YCMOBUS CYLLIECTBOBAHMS SKCTpEeMyMa)

HeonpegeneHHbIn nHTerpan (onpegenexHne, CBONCTBa, METOAbI BblYUCNEHNS)

OnpepeneHHbin nHTerpan (onpegeneHune, CBOMCTBa, Teopema o cpegHem). Popmyna HetotoHa — Jlenbuuua.

OnpepgeneHHbin nHTerpan. Metogbl BblMUCNEHNS.

HecobcTBeHHbIe MHTEerpanbl Nnepsoro n BTOporo poaos. OnpeneneHVle. CxogmmocTb.

|-|pVIJ'IO)KeHVIF| onpeneneHHoro nHterpana. Bbluncnenve nnowagen nnockmnx dwlryp

KomnnekcHble yncna. Onpenenerue. [lenctems Hag koMnnekcHbiMu Yncriamm. ®opmyna Myaspa. ©opmebl
3anMcK KOMMNEKCHOrO YKcha.

© |O[N|jojJO|R~] W N

I depeHumanbHble ypaBHEHUSI MEPBOro NOPsiAKa, MX OCHOBHbIE BUAbI (C pa3aenstoLwmmMmncs u

10 .
pasfeneHHbIMY NepeMeHHbIMU, NMUHEHbIE, 0 AHOPOoAHbIe). ObLLee pelueHue n 3agada Kowm.

11 JInHenHble anddepeHumnanbHblie ypaBHEHUSA BTOPOro nopsiika ¢ NOCTOSAHHbIMW KO3 duLmeHTamm

12 Yucnosble psgbl. OnpeaeneHve. Ceonctea. Heobxoaumbln Npru3HaKk CXoQUMOCTH.

13 |-|pl/l3HaKVI CXOOMMOCTU 3HAKONOJIOXNTESbHbIX 1 3HakonepeMeHHbIX pAaaos, abconTHasa cxo4MMOCTb.

DyHKLUMOHanbHble pagbl. CTeneHHble psabl. Obnacte cxoammocTn. Teopema Abens. Paguyc n nitepsan
CXOAMMOCTM.

14

15 Pagbl Terinopa u MaknopeHa

16 Mpasuna Jlonutans packpbITua HeonpegeneHHocTen

17 Teopembl Ponns u JlarpaHxa, nx reomeTpuyecknii CMbICn

18 MpoussoaHble n anddepeHumarnbl BbiCLUMX NOPSALKOB

19 |-|pOVI3BO)J,HaF|, ee onpenenexHune, FeOMeTpVI‘-IeCKVIVI N ME€XaHU4YeCKMIN CMbICbI, npasuna Bbl4UCIEHUA

20 Mpegen dyHkumn. TeopeMbl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amevaternbHble Nnpeaensi.

KpuvBble BTOpOro nopsigka (3Mnunc, OKpYXXHOCTb, runepbona, napabona), Mx KaHOHUYECKME YPaBHEHUS,

21 o
CBOWCTBA, YepTex.

22 Yron mexay npsiMon 1 NiocKOCTbHO, YCIOBWS! X NapannernbHOCTV U NepneHanKynspHOCTU

23 Mpamas B npocTpaHcTBe. YpaBHEHUS NPSIMOM B MPOCTPaHCTBE.

24 Yron MexXxay nioCKOCTAMMW. Ycnosus napannenbHOCTU U nepneHanKyndapHOCTU nnockocten

25 MnockocTb B NPOCTPaHCTBE. PasnunyHble BUAbI YypaBHEHMS! MIIOCKOCTY.

26 Mpamas Ha nnockocTu. Buapl ypaBHEHWU NPSAMON.

BekTopbl B reomeTpryeckoi 1 koopanHaTHon popmax. Onpegenenne. CeowcTea. [eNcTBMSA Hag BEKTOPaMMU.

21 CkanspHoe, BEKTOPHOE 1 CMELLaHHOE Npon3BeeHNs BEKTOPOB. X reomeTpmnyeckoe NpuoXeHusl.

28 CwncTtembl NMHENHbIX ypaBHeHUn. COBMECTHbIE U HECOBMeCTHbIe cuctembl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

29 Matpuubl n onpegenutenn. Onpegenenus. Ceownctea. [Jenctsns Hag MmaTpuuamn. PackpbelTue onpegenutenen

BTOPOIro U TpeTbero nopAaaKkos.

5.2.2 TunoBble TeCcTOBbIE 3a4aHus
TunoBble TecToBble 3agaHns HaxoaaTcs B [NpunoxeHum k gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aga4vm, Keuchbl)
TuvnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHuns (3agadu, Kercbl) HaxoasTcs B MpunoxeHunn k aaHHomy P4

5.3 MeTtoaunyeckne maTtepuansl, onpegensowme npouegypbl OLEHUBaHUA 3HAHUW, YMEHUW, BnageHnn (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpoMexXyTo4yHoM atrecTauum 1 nopsaok NMMKBUAaLUmn akageMmnyeckomn
3a40MKEHHOCTH

lMpoBeneHne NPOMEXYTOYHON aTTECTaLMN pernameHTMpPoOBaHO foKanbHbIM HOpMaTMBHBIM aktom CM6IYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLENO KOHTPOSSA YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyvaroLwmxca»




5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No gUcuMninHe

YcTHas +

lMNucbmeHHas

KOMI'IbFOTepHOG TeCcTupoBaHune

5.3.3 OcobeHHOCTH NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumm No gUcuunsiimHe

* Ha noAroToBKy oTBOAUTCH 45 — 60 MUHYT
* Ha OTBET No buneTy 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT
* NCMONb30BaHNE BCMOMOraTenbHoOW nuTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.MN.) HE NPeayCMOTPEHO

NHas

6. YHEBHO-METOAUYECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCLUUMIIAHBI
6.1 YyebHasa nutepartypa

AsTOp

3arnasue

MN3pgatenbLcTBo

| [oa nspaHma |

Ccblinka

6.1.1 OcHOBHas y4yebOHasa nuTtepaTtypa

LWHapesa, I'. B. Bbicliasi maTemaTuka Mocksa: At Mv Ap Meava 2023 Eggsﬂﬁ//vlvévzv;é%t;](t)%l?s
JlnteuH, [. B. Bbicwas matemaTtuka. CraBponornb: https://www.iprbooks
JInHenHas anrebpa CTaBpononbLCKuii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHblil yHBepcuTeT
AbpawmsH, A. B. HenpepbiBHas MaTemaTuka: https://www.iprbooks
Teopus 1 NpakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpeaeneHHble UHTerpansl, PocTos-Ha-[loHy,
HECOBCTBEHHbIE MHTerpanbl, | 1araHpor: sparenscreo 2022
yKcroBble psiAbl, PYHKLMM tOxHoro dbeaepansHoro
HECKOMbKMX NepeMeHHbIX, yHuBepcuteta
andpdepeHumanbHble
ypaBHEHUS
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
WHapesa, I'. B. Bbicluas matemaTtumka Cumdpeponons: http://www.iprbooksh
(nnHenHaga anrebpa) YHUBEPCUTET SKOHOMMUKM 2020 0p.ru/101397.html
W ynpaeBneHus
Hepobosa C.9., MaTtemartuka. Cankr-leTenbvor http://publish.sutd.ru/
Konbuosa T.B. HeonpegeneHHble n CI'I6FYI'IE)I',D,yp ’ 2023 tp_ext_inf_publish.ph
onpeneneHHble nHTerparnbl p?id=2023124
Konbuosa T.B., MartemaTuka. Cankr-AeTen6vor http://publish.sutd.ru/
HepoGosa C.®. AHanuTnyeckas reomeTpms CHGFYI'IPI'ﬂyp ’ 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTteeeBa 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 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbicLeNn MaTeMaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. hdopmaumoHHas cuctema «EgnHoe okHO gocTyna Kk o6pasoBaTenbHbIM pecypcamy [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6MbnmnoTeyHas cnucrema IPRbooks [3nekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

6.3 Nepe4veHb NULEH3NOHHOIO U CBOGOAHO pacnpoCcTPaHsAeMoro NporpamMmmHoOro oéecrne4veHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHMYeckon 6asbl, Heo6XxoANMON Ans ocyllecTBIeHUs obpa3oBaTeNibHOro
npouecca no AMcUUNnHe

Ayautopus OcHalleHune

MynbTumeaninHoe obopynoBaHue, cneunannavposaHHas mebenb, Jocka
JlekumoHHas Y A PyA H P A
ayguTopust

YyebHas aygutopus

CneuunanuavpoBaHHasa mebenb, 4ocka




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasneHuto noarotoBkn _ 29.03.02 TexHONornm n NPOEKTUPOBAHNE TEKCTUNbHbIX U34ENNi
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. lencTteBus ¢ maTpuuamm.
_(-1 2 _(1 -1 —A. .
Ecrim A = ( 0 _5) mB= (3 ) ) To matpuua C=A-2B nwveeTt Bua:
-3 4\, 3 -4, -3 4\, -3 4
DT )i (G Do) (s L) 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) 05 3)-0,5; 4 75
4 Tema 3. BekTopbl. JIMHenHbIe onepauun Hag BeKTopamu.
[nuHa BekTopa a = 61 — 2] paBHa:
1) 2VJ10; 2)2V5 3)8 422
5 Tema 4. Bektophl. lIponsBeneHus Bektopos. [pumeHeHne nponsBeaeHUs BEKTOPOB ANA
pelweHns NpUKNagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) n b= (2,-3,0), Toraa nx ckansapHoe NponsBeaeHne paBHo:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopsbl. IponsBeneHnsa BekTopoB. NpnMeHeHne NnponsBeAeHUss BEKTOPOB ANA
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 nmeeT koopanHaThl:
1) (3:-1); 2) (55 3)(3); 4) (3:-5)
8 Tema 6. AHanuTH4YecKkasa 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 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 ="
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Nno HarnpasneHuo NoAroTOBKU 29.03.02 TexHonormm n NpoOeKTMPOBaHNE TEKCTUMNBbHbIX U3Oenuin
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 onpeaenuTenu.

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

TpebyeTca HanTn C = A - B — 2A.

2 Tema 2. CucteMbl FIMHENHbIX anredbpanyeckux ypaBHEeHUN.

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

1 2 114
(3 -5 3 1).
8

2 7 -1
Tpebyetca: 1) 3anucatb cUCTEMY B KAHOHWYECKOW hopMe (B BUAE CUCTEMBI YPaBHEHWUN),

2) HanTK peweHune 3TOW CUCTEMbI METOLOM MOSTHOMO UCKIIOYEHUS,

3) pelwmnTb 3Ty Xe cuctemMy no dopmynam Kpamepa.
3 Tema 4. BekTopbl.

OaHbl BepwuHbl nunpamugel A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukun A, B,
C - BepLWHbI €€ OCHOBaHWUS.

CpeacTtBamm BEKTOPHOM anredpbl HANTK:

1)  BEeKTOpbl C HAYanoOM B TOYKE B 1 KOHLOM B OCTallbHbIX BEPLUMHAX NMpaMUAbl;
2)  ANVHY U HanpaBnALME KOCUHYChI BekTopa BC;
4 Tema 4. Bektopbl. [ponsBegeHnsa BeKTopoB

OaHbl BepwuHbl nupamugel A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npuyém Toukun A, B,
C - BepLVHbI €€ OCHOBaHWS.

CpepnctBamu BEKTOPHON anrebpbl HANTW:

1)  ckansipHoe NpousBeAeHve BekTopos BC u BQ:;
2)  yron ¢ mexay pé6pamu BC u BQ;

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

5) 00BLEM Nupammnapl.

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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