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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucuunnuubl: CchopmMupoBaTb KoMneTeHuun obyuyatowierocs B obrnactv MCNOMb30BaHWUSA OCHOBHbIX
MaTeMaTUYeCKuX 3aKOHOMEPHOCTEW M MPUMEHEHNsT MaTeMaTUYecKnx Mogernew B NpodeccuoHanbHon aeaTenbHoCTU. Takke
cnocobcTBoBaTh (HOPMUPOBAHMIO KOMMETEHLUMIA, ANsi YCNELUHOrO OBMNafeHuUsi KOTOPbIMU HeobXOAMMO YMeHWe NOormyecku
MbICMIUTb U FPAMOTHO M3naratb CBOW MbICIIN.

1.2 3agaum AUCUUNNUHBI:

* O3HaKOMWUTb CTYLEHTOB C OCHOBaMy MaTeMaTW4eCKUX 3HaHUA, HeOOXOOWMbIX ANS PeLleHUs TeopeTU4ecKuMX U
NpUKNagHbIX 3a4ay B pa3nuyHbIx 06nacTsax 4esTenbHOCTY;

» BocnuTaTb abcTpakTHOe nornyeckoe MbllieHne 1 YMeH1e CTPOro nanaraTe CBOW MbICHK;

* MNpvBNTB CTyAEHTaM OCHOBHbIE HaBbIKM UCMONb30BaHNs y4eBHOM 1 CNPaBOYHOM NMTEpaTypbl N0 MaTemaTuke, a Takke
no AUCLUMMUHAM, B KOTOPbIX NPUMEHSIIOTCS MaTemaTuyeckue Metoasbl;

* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA;

1.3 Tpe6oBaHus K npegBapuTeribHOM NOArOTOBKe oOy4atroLerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT Co3faHne OCHOBLI Af1si POPMUPOBAHUS KOMNETEHLMIA, YKa3aHHbIX B .
2, NpU N3yYEHUN OUCLUMIINH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAX, CC*)OpMVIpOBaHHbIX Ha npeabigyuemM ypoBHe o6pasoBaHm|

2 KOMNETEHUWUN OBYYAIOLWLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: Cnoco6eH NpMMeHATb ecCTeCTBEHHOHayu4Hble N 06 enHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4eCcKoro
aHanusa u MoaefnIMpoBaHUSA, TEOPETUYECKOro U 3KCNepMMeHTanbLHOro uccrie4oBaHua B npoceccuoHanLHoMn
AeATeNbHOCTH;

3HaTb: OCHOBHble pasgenbl MatemMaTuKku, 0a3oBbLle MOHATUS U MeToAdbl, MaTeMaTMyeckne mMoaenmu I'IpOCTGVILIJI/IX cucrtemMm un
npoueccoB B eCTECTBO3HAHUN N TEXHUKE

YMeTb: ucnonb3oBaTtb MarteMatudeckme MeToabl W MaTeMaTu4eCkyro CUMBOJIMKY OJ14 BblpaXeHUA KONMNYeCTBEHHbIX U
KayeCTBEHHbIX OTHOLLEHWI 0O BEKTOB

Bnapetb: HaBblkamu NnpakTn4eckoro npmMeHeHna mMartemMaTudeCcKnx MeTodoB pelleHuna MNpuknagHbixX 3aaav, Bbl60pa n
MCNoJ1b30BaHNA HGOGXOJJ,VIMbIX BblYMCININTENBbHbLIX CpeacTB U MeTO40B

OlNK-6: Cnoco6eH aHanM3MpoBaTb U pa3pabaTbiBaTb OpraHM3aLMOHHO-TEXHUYECKMEe N IKOHOMUYECKMe NPoLiecchl ¢
npMMeHeHUeM MeTOAO0B CUCTEMHOrO aHanu3a U1 MaTeMaTU4YeCcKoro MoaenMpoBaHus;

3HaTtb: matemaTtmyeckme MeToapl pelweHna npuknagHbiX 3agay

Ymetb: MHTEepnpeTnpoBaTb NOJly4eHHble pe3ynbTaTbhbl NPpU peleHnn NpuknagHbix 3agad

BnapeTb: HaBblkamMy NpeaACTaBeHnsl pesynbTaTtoB paboTbl B yA0GHOW Ans BOCNpUATUS hopme




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHuWe n cogepxaHue pa3genos,
TEM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTa

Jlek.
(vacebl)

Mp.
(vacobl)

CP
(vacel)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpoOns

Pasgen 1. OcHoBbI NMHEHON anrebpsbl

Tema 1. Jlornyeckune metoasbl
MOZENMPOBaHNSI CUCTEM.

MpakTnyeckme 3aHATUSA: BbickasbiBaHMS.
BbyneBbl GyHKLNN.

Tema 2. MaTpuubl 1 onpegenuTenu.
MaTpuubl. CBonctea maTpuu,. [lencTBms Hag
maTtpuuamun. Onpegenutenu. CBoncTea
onpegenutenen. CnocoObl nogcyeTa
onpeagenuTenen.

MpakTnyeckme 3aHaTus:[dencteusa Hag
maTpuuamun.Cnocobel nogcyeTa
onpegenutenen. (PeweHne 3agav)

Tema 3. Cucrtembl NMMHENRHbIX
anrebpanyeckmx ypaBHEHUN.
NIMHENHbIX YPaBHEHN C TpeMS
HEN3BECTHbIMU, METOZ, NOJSTHOIO UCKIMIOYEHUS.
MpakTuyeckune 3aHATUA: PelleHune cnuctem
NNHENHbIX anrebpanyeckmx ypaBHEHUN
METOAOM MOJIHOro UcKNoyeHus. (Pewenne
3agauv)

Cuctembl Tpex

Pasgen 2. BekTopbl

Tema 4. BekTopebl.

OnpepneneHue BekTopa. PaBeHCTBO
BekTopoB. KonnnHeapHble 1 KOMMNiaHapHble
BekTOpbl. JINHENHbIE onepauun Haa
BekTopamu. [NMpoekuun BekTopa Ha ocu
KoopauHaTt. 3anuck BekTopa B oopme
npoekuun. basuc.

MpakTnyeckme 3aHaTUsA: JInHENHbIE onepauun
Hag BekTopamu. (PelweHne 3agay)

Tema 5. lNponsBeaeHNss BEKTOPOB.
lMpounsBeaeHnst BEKTOPOB, 3a4aHHbIX B
dopme npoekunin. CkansapHoe, CMeLLaHHOE n
BEKTOPHOE MPOM3BEAEHNSI BEKTOPOB.
Onpegenexne, cBONCTBA.

MpakTnyeckue 3anatusa:MNpumeHeHne
CKarnsipHoro, CMeLlaHHOro U BEKTOPHOro
npov3BeaeHUn BEKTOPOB AN peLleHnst
npuknagHbiX 3agau. (PeweHne 3agay)

Pasgen 3. AHanuTnyeckas reoMeTpusi Ha
NOCKOCTU

Tema 6. MeToa koopamMHaT Ha MIOCKOCTMW.
CucTembl koopaMHaAT Ha MIOCKOCTH,
OCHOBHble 3aaa4u. MNpeobpas3oBaHnsi cUCTEM
koopauHart. [psmas Ha NIocKoCTM.
OCHOBHble ypaBHEHUS NPSAMON. YTon mexay
NPsSMbIMW. YCNOBKSA NapanienbHoCTy 1
nepneHanKyNApPHOCTU NPSMBbIX.

MpakTuyeckune s3aHaTus: Nepexoasl B
cuctemax koopamHar. lNpumeHeHne
OCHOBHbIX YPaBHEHUIN NPAMON Ans peLleHns
3agad. (PeweHne 3agav)
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Tema 7. Kpuble BTOpOro nopsiaka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KaHOHMYECKME YpaBHEHMS, rpachmku.
CaorictBa. O6Lee ypaBHEHME KPUBON
BTOPOro nopsiaka.

MpakTuyeckue 3aHaTusA: MNocTpoeHne
pas3nn4YHbIX KPUBbLIX BTOPOTro nopsaka,
HaxoxaeHue ux napameTpos. (PeleHune
3agad)

Pasgen 4. AHanntnyeckasa reomeTpus B
NpoCTpaHCcTBe

Tema 8. nockocTb B NPOCTPaHCTBE.
KoopauHatbl B npocTpaHcTee. MnockocTb B
NpoCTpaHCTBE. YpaBHEHUS NOCKOCTH,
NpoXoasiLen Yepes AaHHYH TOYKY
nepneHanKynapHoO JaHHOMY BEKTOPY,
ypaBHEHUE MIIOCKOCTH, NPOXOAsLLeln Yepes
TPpUW JaHHbIE TOYKM, OOLLee ypaBHEHME.
MpakTuyeckue 3aHaTusA: NpumeHeHne
ypaBHEHWUI MAOCKOCTU ANd peLleHns 3agau.
(PelwweHne 3agay)

Tema 9. lNpsaAmas B npocTpaHCTBe.

Mpsimas B NpOCTpaHCTBE KaK NMHUSA
nepeceveHust nnockocten. KaHoHnyeckme un
napameTpuyecKkne ypaBHEHUS NPSMOMN.
YpaBHEHMsI NPsIMON, NPOXOAsLLEN Yepes ABe
3afiaHHble TOYKW. [1psAmMas 1 NNOCKOCTb B
NpPOCTPaHCTBeE.

MpakTuyeckune 3aHsaTus: NMNpumveHeHne
ypaBHEHU NPAMON B MPOCTPaHCTBE AN
peleHuns 3agad. (PeweHune 3agay)

Pasgen 5. ludbdepeHumanbHoe ncumcneHmne
YHKUMN OQHOW NEepeEMEHHON

Tema 10. BBegeHne B maTeMaTU4ECKUN
aHanua.

MoHaTne nocnegosatenbHOCTU. OCHOBHbIE
NoHATUA O yHKUMK. BBeaeHne B aHanms
dyHKUUKN ogHOW nNepeMeHHon. beckoHeuyHo
Manble n 6eckoHe4Ho 6onblUMe BENNYMHBI.
Mpepen dyHKumK. MNMpasuna BelYUCTIEHUSA
npenenos. 3aMeyvaTernbHble Npeaensi.
HenpepbiBHOCTb pyHKUUKN. CBOMCTBA
HernpepbIBHbIX QYHKLUUA.

MpakTnyeckue 3aHATUA: BblumcneHune
npeaenoB yHKunn.Mccriegosanne yHKLMK
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PewweHune 3apay)

Tema 11. QuddepeHumanbHoe ncuncrneHmne
YHKUMN OOHOW NEPEMEHHON.
OnpepgeneHne Npon3BogHON N ee
reomeTpuyeckmii cmbicn. MNpasuna
anddepeHunposaHmus. Tabnuua
npousBoaHbIX. [Mpon3BoaHas CrnoXxHoOm
dyHKuuK. MNMponsBoaHbIE BbICLLUMX MOPALKOB.
OnpepeneHue, NpaBumo BblYUCTIEHUS.
OnpepeneHuve guddepeHymana n ero
reomMeTpuyeckuin cMbicn. IHBapMaHTHOCTb
¢opm nepsoro anddepeHumana.
OndpepeHumnansl BbICLUMX NOPSAKOB.
MpunoxeHue K NPUONMKEHHBIM
BbIYMCIEHNSIM.

MpakTuyeckme 3aHaTUA: BelumcneHve
NPOU3BOAHbIX PYHKUMIA. [IpuMeHeHne
anddepeHumnana yHKUMM K NPUBNMKEHHbIM
BbluMcrnieHusam. (PelweHne 3agay)
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Tema 12. MNpumeHeHue auddepeHumanbHoro
NCUYNCNEHNS.

OcHoBHble TeopeMbl AuddepeHLManbHOro
ucuncnenus. Npasuno Jlonutansa u ero
NMPUMEHEHME K pacKpbITUIO
HeonpeneneHHocTen. MccnegosaHue
dYHKLUMN NO NepBOKr 1 BTOPOKM NPOMU3BOAHON:
MOHOTOHHOCTb OYHKLINN, SKCTPEMYMb
byHKLMKN (HEODXOAMMbIE N 4OCTATOYHbIE
ycrnoswusi). YCrnoBus BbIMyKNOCTU, BOTHYTOCTH,
TOYKM Nepernba n acMMNTOThbl NIOCKON
KpUBOW.

MpakTuyeckume 3aHsaTus: NMpumeHeHne
npaswn Jlonutans ansa Bbl4UCIIEHNSA
npeaenoB yHkuun. NonHoe uccnegosaHve
N nocTpoeHmne rpacmkoB pyHKUmMIA. (PelueHne
3agad)

WUtoro B cemecTpe (Ha kypce anga 3A0)

10

nn

KoHcynbTaumm n npoMexyTodHas attectauus
(3auver)

32

32

115,75

0,25

Pasgen 6. PyHKUNN HECKONBbKUX NEPEMEHHbIX

Tema 13. OyHKUMM OBYX N HECKOSbKNX
nepemMeHHbIX.

OcHoBHble onpegenenus. MNMpupaweHne
dbyHKLMKN. HacTHbIE NPOM3BOAHbIE, YAaCTHbIE U
nonHel guddepeHuman QyHKLMN MHOTUX
nepemMeHHbIX.

MpakTuyeckme 3aHsaTUA: BolumcneHve
YaCTHbIX NPOU3BOAHbBIX OYHKLINNA.
MpumeHeHne nonHoro auddepeHumana
hYHKLMIN MHOTUX NepeMEHHbIX AN peLleHuns]
npakTuyecknx 3agad. (PeweHune 3agady)

Tema 14. SkCTpEMyMbl DYHKLMU OBYX U
HECKONbKUX NepeMeHHbIX.

OcHoBHble noHATUS. Heobxoammble n
[OCTaToOYHbIE YCINOBUSI  CYLLIECTBOBAHWUSA
AKCTpeMyMa PyHKUUN ABYX NEPEMEHHbIX.
MpakTnyeckune 3aHATUA:HaxoxaeHve
3KCTPEMYMOB (PYHKLINA MHOMUX NMEePEMEHHbIX
(PewweHwne 3apay)

10

Pasgen 7. HeonpegeneHHbl nHTerpan

10
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Tema 15. HeonpefeneHHblii HTErpan n ero
BblYMCNEHNE.

lMepBoobpasHas u HeonpeaeneHHbIN
nHTerpan. CeorncTtBa NepBooOpasHo.
CeolicTBa HeonpeaeneHHOro UHTerpana,
BbITeKaloLme n3 onpegeneHus. JINHenHble
cBoncTea. Tabnuua MHTerpanos.
MpakTnyeckne 3anatua:lNpnmveHeHve
Tabnuubl ANS BbIYMCIIEHUS] NPOCTENLLNX
nHTerpanos. (PewweHne 3agay)

Tema 16. OCHOBHbIE KNnaccbl UHTErpUpyeMbIX
OYHKLUMA.

OCHOBHble MeTOAbI MHTENPUPOBAHUA: METO.
3aMeHbl MepeMeHHON, MeTos,
WHTErpmMpoBaHus No 4actsiM, MeToj
pas3noxeHus Ha npoctenwmne. CTaHgapTHbIE
3aMeHbI.

MpakTnyeckune 3aHatus: NpumeHeHne
MeTo4a 3ameHbl NepeMeHHoNn,
WHTErpMpoBaHug Nno 4Yactam n metoga
pasnoXeHust Ha NpocTenLlme Ans
BbIYMCIEHNS HeoNpeaeneHHbIX UHTerpanos
(PewweHune 3apay)

nn

0,3




Paspgen 8. OnpegeneHHbIi MHTErpan

Tema 17. OnpegenexHbin MHTerparn.
HecobcTBeHHbIE MHTErparnbl.

OnpepeneHne onpeaeneHHOro HTerpana,
ero ceoucTBa. JInHelHble CBONCTBA
onpepnerneHHoro nHTerpana. MHterpan c
nepemMeHHbIM BEpXHUM npegenom. dopmyna
HbtoToHa — JlenbHuua. Metoabl
BblYMCNEHUNS onpeaeneHHoro nHTerpana.
HecobcTBeHHbIE MHTErparnbl.

MpakTnyeckme 3aHATMSA: BolumcneHune
onpegeneHHoro nHterpana.(PewweHne 3agay)

Tema 18. NMpunoxeHns onpegeneHHoro
WHTerpana.

MpunoxeHnsa onpeaeneHHOro uHTerpana K
3agavam reoMeTpun: BblYMCIEHME Nnowaaem
nnockunx guryp, o6 beMoB Ten nepemMeHHoro
cedeHus. O6bem Tena BpaLleHus.
MpakTuyeckume 3aHsaTus: MNpumeHeHne
OonpeaeneHHoro nHTerpana ans pelexHus
npakTudeckmx 3agad. (PelwweHne 3agav)

Pasgen 9. [lnddepeHumanbHble ypaBHEHNS
N pagpl

ra

Tema 19. YncnoBble MHOXeCTBa, OCHOBHbIE
BMAbl. MHOXECTBO KOMMJTEKCHbIX YMcen,
[EeNCTBUSA C KOMMINEKCHbIMU YMCHaMu.

Tema 20. OudpdepeHumnanbHblie ypaBHEHNS
nepBoro nopsigka.

OnpepneneHune guddepeHymansHoro
ypaBHeHus nepsoro nopsaka. Onpegenexuve
peweHuns. HavanbHble ycnosusi. OCHOBHEbIE
BMAbl AnddepeHUnanbHbIX YPaBHEHWI:
ypaBHEHUS C pa3geneHHbIMA U
pas3gensowuMmncs nepemMmeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

MpakTuyeckme 3aHaTusA: PelweHne
onddepeHumanbHbIX ypaBHEHUI NEPBOrO
nopsigka.(PewweHue 3agay)

Tema 21. AudpdepeHumnansHble ypaBHEHUS
BTOPOro nopsiaka.

OnpegeneHne anddepeHumansHOro
ypaBHeHus BToporo nopsaka. OnpegeneHve
peleHunsa. HavyanbHble ycnosus. Teopema
CYyLLLeCTBOBAHNSA U €MHCTBEHHOCTHN
pelweHus. Cnyyau, gonyckaroLiue
NMOHWXEHMWS Nopsiaka.

lMpakTnyeckme 3aHatua: PelweHve
OnddepeHumanbHbIX ypaBHEHUI BTOPOroO
nopsigka, OMyCKatoLWnX NOHMXKEHne
nopsiaka.(PeweHne 3agav)

Tema 22. JlnHenHble guddepeHUmnanbHble
ypaBHeHUsa BTOPOro nopsigka.

JInHenHble ogHOpOAHbIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsagka. Teopembl 0 CBOMCTBAX peLUeHUN.
Teopembl 06 06LLeEM pelLeHnn. YpaBHEHMUS
BTOPOro nopsifika ¢ NOCTOSAHHbIMM
KoagpdpuumeHtamun. Metopg pelleHuns
JNIMHEWHBIX OQHOPOAHbBIX U HEOAHOPOAHbIX
ypaBHEHWU C NOCTOSIHHbLIMU
KoappumLmeHTamu.

MpakTuyeckune 3aHaTUA: PelleHne nuHenHbIx
anddepeHunansbHbIX ypaBHEHUIA BTOPOTrO
nopsiika ¢ NOCTOAHHbLIMU KO3 ULMEHTaMN
(PelwweHwne 3agay)

0,43




Tema 23. Yncnosble psgbl.

OnpepeneHue YicnoBoro psiaa.
Heobxoanmblin NpM3HaK CXo4MMOCTMU.
MpaBnna gencteusa ¢ pagamn. Pagel ¢
NONOXUTENbHLIMKU YneHamu. NMpnsHakm
CcXoauMocTun. 3HaKonepeMeHHble psabl.
Teopema JlenbHuua ans
3HaKo4yepeayLwmnxcs psaagos.

MpakTnyeckne 3aHsaTmsA: MccnegoBaHne Ha
CXOAMMOCTb 3HaKOMOMOXUTENBbHbIX YNCITOBbIX
psgoB.lMpumeHeHne Teopemsl JlebHmua ons
nccneaoBaHus 3HakovepeayoLmMXCs psiaoB
Ha cxogmmocTb. (PelwweHune 3agay)

Tema 24. OyHKUMOHanNbHbIE psabl.
CTteneHHble psgbl. OnpegeneHne CTENEHHOro
psga. Obnactb CXOAMMOCTU CTENEHHOIO
pspa. Teopema Abens. Paguyc n nHtepsan
CXOAMMOCTMW.

Pagbl dypebe.

MpakTnyeckume 3aHsaTUA: HaxoxaeHns
paguyca u MHTepBana cxoaMMocCTy
cTeneHHoro psaa.(PeweHune 3agad)

WUtoro B cemecTpe (Ha kypce anga 3A0)

ra

KoHcynbTaumu n npoMexyToyHasi atTectauus
(Ok3ameH)

34

34

85

2,5

24,5

Bcero koHTakTHas pabora n CP no
AuUCUUNNuHe

134,75

225,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHme y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbLIX CPEACTB ANA NPOBEQEHUA MPOMEXYTOYHOW ATTECTALMA
5.1 OnucaHue nokasareneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaTOB 00y4yeHus

5.1.1 NMoka3aTtenu oueHUBaHUA

Kon HanmeHoBaHMe oLeHOYHOro
Moka3aTenu oueHMBaHWA pe3ynbTaToB obyyeHus
KoMneTeHuunm cpencTea
Bonpocbl gnsa yctHoro

PopmMynUpyeT 1 06BACHAET OCHOBHbIE MOHSTUS, 3aKOHbI, TEOPEMBbI, cOBECEn0BaHNS
anropuMTMbl U METOAbI U3yYaeMbIX pPa3aernoB MaTeMaTUKu.
PeliaeT TMnoBble 3agayv 1 NpumMepbl MO OCHOBHbLIM U3yYaeMbIM

OlK-1 A P P y Bonpockl Ans TecTupoBaHus
pasgenam matemaTuku
OBbsAcCHAET B3aMMOCBSA3b OCHOBHbLIX MaTeMaTUYecKkux Moaenew un MDAKTUKO-ODMEHTUDOBAHHEIE
METOLO0B M UX 3HAYeHWe Npu peLLeHnn NpakTU4ecknx 3agay P P P

3afaHusa

PopmMynUpyeT 1 NOHUMAET OCHOBHbIE NMOHATUSA N METOAbI
aHanuTu4eckon u anddepeHumansHol reoMeTpum, NMIMHENHON anredpsl, Bonpocbl gnsa yctHoro
MaTeMaTU4ecKoro aHanmsa, Teopuv BEpOSATHOCTEN N MaTemMaTU4eCcKon cobecegoBaHus
cTaTUCTUKK, paboTaeT ¢ MaTeMaTUYeCKMM annapaTom

Or1K-6 PellaeT TMnoBble 3agayun 1 MOXeT UHTEePnpeTUpoBaTh NOMyYeHHbIe Bonpocbl ansa TectupoBaHus
pesynbTaThl
UMUTMPYET Te OAENCTBUS, KOTOPbIE NPOM3BOAATCS B pearlbHOM [MpaKTuKo-opueHTUpOBaHHbIE
MaTeMaTU4eCKOM UCCregoBaHny Npyv MOSENMPOBaHUM NPOLIECCOB U 3agaHus
Npou3BoACTB.

5.1.2 Cnctema n KpuTepum oLeHUBaHus

LLikana oueHnBaHus

KpuTepun oLeHMBaHUA CHOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, Nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUPYOLLMIA rnyb6oKoe NoHUMaHne
npeameTa v LWMPOKYH apyaunumio B
oueHuBaeMon obnactu. Kputnyeckuin,
OpuUrMHanbHbIA NOAXOA K MaTepuany.




OTBeT NOJHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 06s3aTenbHbIX

4 (xopoLwuo) NCTOYHUKOB MHGopMaumn. MNMogxoa Kk
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

OTBeET BOCNPOM3BOAUT B OCHOBHOM TOSbLKO
NEKUMOHHbIE MaTepuransl, 6e3
camoCTOosTENbHON paboThbl C
pekoMeHA40BaHHOW NuTepaTypon.
[leMOHCTpMpyeT NoHnMaHue npegmeTa B
uenowm, 6e3 yrnybneHus B getanu.
MprcyTCTBYIOT CyLLECTBEHHBLIE OLLUMOKN NN
npoGernbl B 3HAHUSIX MO HEKOTOPLIM TEMaM.

3 (yooBneTBOpUTENbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMOMOLLUM 3Kk3aMeHaTopa. HesHaHne

2 (HeyOOBMNETBOPUTENbHO) | 3HAUMTENbHOM YacTu NPUHLUNUAaNLHO
Ba)XHbIX 31EMEHTOB AUCLIMMNINHDI.
MHorouncneHHble rpybblie owmbku.

,D,eMOHCTpVIpyeT noHMMaHue npegmveTa B

3auteHo Lierom, 6e3 yrny6neHus B aeTanu.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM 3K3ameHaTopa. HesHaHve

He 3auteHo 3HaAYUTENBHOM YaCcTU NPUHLMNKUATIBHO
Ba)XHbIX 31EMEHTOB ANCLMUMNIUHbI.
MHorouncneHHsle rpybblie ownbKu.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNN UHbIe MaTepuarbl, HeO6XxoAMMbIe ANsl OLLeHKU 3HAaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB
Cemectp 1

MpuMeHeHns NOHATUSA NPON3BOAHON ANS UCCrnefoBaHUs CBOMCTB (DYHKLUMK:
0 Bo3pacTaHue u yboiBaHne yHKUMK

1 0 TOYKM aKCTpemMyma
0 BbINYKNOCTb ee rpaduka
[ Toukn nepernba rpaduka
0 acMMnTOThI (BEPTUKANbHbIE N HAKMOHHbIE)

2 MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN

3 Teopembl Ponnsa u Jlarpanxa, nx reomeTpu4ecknin CMbICi

4 MpounssoaHble n anddepeHumanbl BbICLUNX NOPSAKOB

5 lMpounssoaHas, ee onpeaeneHne, reoMeTpUYeCcKUin U1 MexaHM4YeCKUn CMbICHbI, MpaBuna BblYUCIIEHUS

6 Mpegen dyHkunn. Teopembl 0 Npeaenax. PackpbiTue HeonpeaeneHHocTen. 3ameyartesibHble npeaensol.

7 KpvBble BTOpOro nopsigka (3nnmnc, okpy>KHOCTb, runepbona, napabona), Mx KaHOHNYECKUE ypaBHEHUS,
CBOWNCTBA, YepTex.

8 Yron mexay npsiMon 1 NoCKOCTbIO, YCIOBUS MX NapannenbHOCTM U NepneHankynapHoCTm

9 Mpsimasa B npocTpaHcTBe. YpaBHEHNsI NPSMOW B NPOCTPaHCTBeE.

10 Yron mexay nrnockocTAMU. YCroBusi napannenbHOCTU 1 NepneHanKynapHOCTM NNOCKOCTEN

11 MnockocTb B NpocTpaHcTBe. PasnuyHble BuAbl ypaBHEHNS NMITOCKOCTH.

12 Mpamas Ha nnockocTu. Buasl ypaBHEHUN NPAMOWN.

13 BekTopbl B reomeTpuyeckon n koopamHaTHon oopmax. Onpegenerne. Ceonctea. [lenctemsa Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE M CMeLLaHHOe NPon3BeAeHNst BEKTOPOB. VX reomeTpuyeckoe npuoxeHus.

14 Cuctembl NMMHENHbIX ypaBHeHUn. COBMECTHbIE U HECOBMECTHbIe cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynel Kpamepa.

15 Matpuubl n onpegenutenn. Onpegenenus. Ceorictea. [lenctenst Hag maTpuuamn. PackpbiTve onpegenutenen
BTOPOro U TPETLEro NOPSAKOB.

16 JNornyeckme metoabl MOOENNPOBAHUSA CUCTEM

17 ByneBbl QyHKLUMMK

Cemectp 2

18 | Pagbl Tennopa n MaknopeHa




dyHKuMoHanbHbIe paabl. CTeneHHble pagbl. O6nacte cxogmmocTu. Teopema Abensa. Paguyc n nHtepsan
CXOAUMOCTH.

19

20 |_|pI/I3HaKM CXOOMMOCTU 3HAKOMNOJIOXNTEIbHbIX N 3HaKonepeMeHHbIX pAaaos, abconTHaa cxoaMMOCTb.

21 Yucnosble psgbl. Onpeaenexve. Ceonctea. Heobxooumbiin Npr3HaKk cXoanMoCTH.

22 JInHenHble anddepeHumnanbHble ypaBHEHUSA BTOPOro nopsigka ¢ NOCTOSIHHbIMK Ko3dhduLmeHTamm

[vddepeHumnanbHble ypaBHEHUSI MEPBOro NOpsiaka, UX OCHOBHbIE BUALI (C pa3fensiowmmMmncs n

23 .
pasfaeneHHbIMU NepemMeHHbIMU, NMHelHbIe, ogHopoaHble). Oblee pelueHune 1 3agada Ko,

KomnnekcHble uncna. Onpegenerve. [leicTBus Haa komnnekcHelMu yncnamm. dopmyna Myaspa. Popmbl
3anmncu KOMMIIEKCHOro Y1crna.

24

25 MpunoxeHus onpeaeneHHoro uHTerpana. BelumcneHve nnowaaei NNockUx duryp

26 HecobcTBeHHbIe MHTerpansl NepBoro 1 BToporo pogos. OnpegeneHne. CXxoaMMoCTb.

27 OnpepgeneHHbI MHTerpan. Metoaps! BbIYUCIEHUS.

28 OnpepeneHHblt UHTErpan (onpegeneHune, CBOMCTBa, Teopema o cpegHem). Popmyna HetotoHa — JlebHuua.

29 HeonpegeneHHbIn nHTerpan (onpegenexHne, CBOMCTBa, METOAbI BbIYUCIIEHNS)

30 3KCTpeMyM OYHKUMM ABYX NepeMeHHbIX (HEO6X0AMMOE 1 AOCTaTOYHOE YCMOBUS CYLLECTBOBaHMUS 3KCTpeMyMa)

31 dyHKUMM OBYX NepeMeHHbIX (onpeaeneHue, npeaen, HenpepbIBHOCTb)

5.2.2 TunoBble TeCTOBbIEe 3af4aHnsA

Tunosble TecToBble 3agaHns HaxoasaTcs B [NpunoxeHunn k gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA (3agayu, Kenchbl)

TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3afaHKA (3agaun, Kerckl) HaxoasaTcs B MpunoxeHun k gaHHomy P

5.3 MeToguyeckue matepuansl, onpegensiowme npoueaypbl OLleHUBaHUA 3HAHUWA, YMEeHUN, BnageHui (HaBbIKOB
1 (MNK) NpaKkTU4eCKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4arowerocsi K NpoMeXxyTo4yHOM aTTecTaumMm U Nnopsnok NMKBMOaUUM akageMmyeckom
3a[0MKEHHOCTHU

MpoBeaeHve NPOMEXYTOYHON aTTeCTaLUUN pernameHTMPOBaHO fokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT
«lMonoxeHne 0 NpoBeAEHNM TEKYLLErO KOHTPOISA YyCNEeBAaeMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmnxca»

5.3.2 ®opma npoBeaeHUsi NPOMeXYTOYHOM aTTecTaLuMm no AucCUMniInHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTalMm nNo gUcCUUnmnHe

* Ha NoaroToBky oTBOAMTCA 45 — 60 MUHYT

* Ha OTBET Mo OuneTy 1 ononHUTENbHbIE Bonpockl 30 — 35 MUHYT

* CMONb30BaHKEe BCMNOMOraTenbHOM NuTepaTypbl (CNPaBOYHUKOB, KOHCMNEKTOB U TN.) HE NPeAYCMOTPEHO

* HE JOMyCKaeTCsl UCMONb30BaHNE TEXHUYECKUX CPEACTB CBA3N (MOOUMbHBLIX TENedOHOB, NNAHLIETOB U T.M.)
N Kaknx 6bl TO HM BbINO NCTOYHMKOB MHOPMaUMK. HapylumMTensm gaHHOro npaBuna BbICTaBNSETCH OLEeHKa - «He
3a4TEHO» UMK «KHEYAOBNETBOPUTENBHOY.

6. YHEBHO-METOAUYECKOE N U(H®OPMALMUOHHOE OBECNEYEHUE ANCLUUNIIAHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3pgaTtenbcTBo | [oa nspaHua | Ccbinka
6.1.1 OcHOBHas y4ye6Has nuTepaTypa
WHapesa, I'. B. Bbicwasa matemaTtumka . https://www.iprbooks
Mockea: An Nn Ap Meguna 2023 hop.ru/132560.html
AbpawmsiH, A. B. HenpepbiBHas matemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html

HeonpegeneHHble n
onpefeneHHbIe HTerpanbl,
HecoBCTBEHHbIEe UHTEerparnbl,
yncnoBble psaabl, PYHKUMK
HECKOMbKNX NepeMEHHbIX,
anddepeHumnaneHble
ypaBHeHusi

PocTtoB-Ha-[1oHy,
TaraHpor: VsgaTenscTsBo
KOxHoro dhenepanbHOro
yHUBepcuTeTa

2022




JintBun, O. B. Bbicluasa maTemaTuka. Crasponons: https://www.iprbooks
JlnHenHas anrebpa CTaBpononbLCKui 2022 hop.ru/129574.html
rocyfapCTBEHHbIN
arpapHbIn yHUBEpCUTET
Aguramos, A. 3., MaTtemaTuka. https://www.iprbooks
Makapos, 1. B., OuddepeHumnansHoe ) . hop.ru/116937.html
CemeHoBa, H. B., ucuyucnenume. Y.l. dyHkummn Mocksa: M&ﬂ;éegbcm” 2021
DamuaH, ©. J1. 0QHOW He3aBUCUMOM Fom "
nepemMeHHomn
6.1.2 lononHuTenbHas y4yebHas nutepartypa
LWHapesa, I". B. Bbicllas maTtemaTtumka Cumdeponornsb: http://www.iprbooksh
(nuHeviHasa anrebpa) YHMBEPCUTET SKOHOMMKY 2020 0p.ru/101397.html
1 ynpaeneHus
Oroea, H. B. Bbicluasa matemaTuka. Hosocubumpck: https://www.iprbooks
OunddepeHumnanbHble HoBocubupckuii hop.ru/99175.html
ypaBHeHusi rocyapCTBeHHbIN 2020
TEXHUYECKUN
yHUBEpCUTET
Oroea, H. B. Bbicluaa matemaTumka. Hosocubumpck: http://www.iprbooksh
OunddepeHumnanbHble HoBocubupckuii 0p.ru/99175.html
ypaBHEHWsI rocyaapCTBEHHbIN 2020
TEXHUYECKUN
yHMBEPCUTET

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U UHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbicLIEN MaTeMaTuke [OnekTpPoHHbIN pecypc]. URL: http://e-math.ru
2. MHdopmaumoHHast cucteMa « EguHoe okHO gocTyna k obpasoBaTesibHbIM pecypcamy [QneKTpOoHHbIN
pecypc]. URL: http://window.edu.ru

6.3 MepeyeHb NMULIEH3UOHHOIO U CBOGOAHO pacnNpoCcTpaHAEeMOoro nNporpaMmmMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMOWN ANsA OCyLLecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucuuniuvHe

AypuTtopus OcHalleHne

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A
ayouTopus

YyebHasa aygutopus

CneumnanuavnpoBaHHasa meGenb, Aocka




MpunoxeHune
paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasrneHuio nogrotoskn _09.03.03 MNMpuknagHas nHdopmartumka
HammeHoBaHue Ol (npodung): Bce npocumnu

5.2.2 TunoBble TeCTOBbIEe 3agaHnA

MpunoxeHue 1

Ne n/n |

DOpMYNUPOBKN TECTOBBIX 3a4aHUN

Cewmectp 1

1

Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus Hag MaTpuLamMmu.

6 -3 O
2 A-2 0
0 0 1

Mpun Kakom 3Ha4YEeHUNA onpenenuTens =0

1) 2; 2) 1; 3) 0,5; 40

Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus ¢ maTpuuamm.

Ecrm A = (_01 _25) mB= (é _21) T0 Matpuua C=A-2B nmeeT BuA:

1)(:2 :g)‘ 2)(52 :g)‘ 3)(:3 :g); 4)(:2 g)

Tema 2. CuctemMbl JINHEMHbIX anreébpanvyeckux ypaBHeHUN.
- . (1 2]-3
Ecnun (xo;yo) - peLLeHne CUCTEMbI JIMHEWNHBIX YPaBHEHUN (3 2| s ) TO X, — Y, PaBHO

1) -7.5; 2) 0,5 3)-0,5; 4) 75

Tema 3. BekTopbl. JIMHelHbIe onepauun Hag BeKTopamu.
[lnvHa BekTOpa @ = 6i — 2j paBHa:

1) 2V10;  2)2V5 3)8 4)2V2

Tema 4. BekTopbl. [pousBeneHus Bektopos. [pumMeHeHne Nnpou3BeaeHUsi BEKTOPOB Ans
pelleHUs NpUKNagHbIX 3aaay

[aHbl BekTopbl @ = (—1,2—4) u b = (2,—3,0), TOr4a ux ckansipHoe NpoM3BeaeHNe PaBHO:

1) 5; 2) -6; 3) -8; 148

Tema 4. BekTopbl. [pousBeneHus Bektopos. NpMmMeHeHne Nnpou3BeaeHUsi BEKTOPOB Ans
pelleHUs NpUKNagHbIX 3aaay

Mpu KakoMm 3HaueHUn m BekTopbl a = (4;m; —8)ub = (—=2;—4;1)  NepneHAUKYAsPHbI?

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

Tema 5. AHanuTu4yeckas reoMeTpusa Ha NIOCKOCTU. MeTon KoopAuHaT

OaHbl ABe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa oTpeska AB meeT koopanHaThl:

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




Tema 6. AHanuTu4eckasi reomeTpus Ha NNockKocTu. NMpsimasa Ha NNOCKOCTHU

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

1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3
9 Tema 6. AHanuTHU4YecKasa reoMmeTpumA Ha nnockocTu. Npsmas Ha NNOCKOCTU
YpaBHeHMeM NpAMON, NepneHanKyNapHON NpAMOn y = %x — 5, ABngeTcA
1) y=%x+5;2)y= —2x+5;3)y = —éx—3;4)y= 2x—3
10 Tema 7. AHanUTHU4YecKass reoMeTp1A Ha NNockocTu. NMpsmMas Ha NNOCKOCTHU
KpuBble BTOporo nopsigka.
(x+2)?  (y-5)2
[aHo ypaBHeHue runepbonbl —— — = 1
Torga paccTosiHne mexay ee pokycamm paBHO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuUTHU4YecKass reoMeTpuA B NpocTpaHcTBe. [NOCKOCTb B NpOCTPaHCTBE
HopmanbHbIV BEKTOP NAOCKOCTU x — 2y + 5z — 15 = 0 nmeeT koopanHaThI:
D) @2;15);  2)(1-25);  3) (-L2:3); 4) (1,2;-15)
12 Tema 9. AHanuTU4eckas reomeTpus B npocTpaHcTBe. [psAmas B npocTpaHcTBe
o . oX y+5 z—5
HanpasnstoLmii BEKTOp Npsmon 1= T3 =, YMeeT KoopauHaTbi:
1) (1.5:-5); 2) (0:5:-5); 3) (1-3:2);  4)(2:3;5)
13 Tema 10. QudrcdbepeHumanbHoe ncuncneHne byHKUMM ogHon nepemeHHon. BBegeHune B
MaTeMaTU4ecKuin aHanus
HanTtn obnacTtb onpeaeneHns yHKUMn y = milfzx):
1) (o), 2) (== 1) U (1;); 3) [-L DU (L;°); H(-11)u (1)
14 Tema 10. QudrcbepeHumanbHoe ncuncneHne byHKUMM ogHon nepemeHHon. BBegeHune B
MaTeMaTU4ecKuin aHanus
n7x i
x—0 sin 10x paBeH.
1)0,7; 2)-0,7; 3)0; 11
15 Tema 10. AudbepeHumnanbHoe ucuncneHme cyHkKLMn ogHon nepemMeHHon. BeBeaeHue B

MaTeMaTU4eCKum aHanus

0O603HaumB 0 — 6eCKOHEYHO Maryto BENUYMHY, < - 6eCKOHEeYHO 6onbLuyto BeNnYnHy, C — KOHEYHYIO

00+4C
HeHyneBylo BeJIn4nHy, onpenenntb, YeMmy paBHO COOTHOLLEHUE: T

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




16

Tema 11. OQudhepeHumanbHoe ncuncneHme pyHKLUMmM ogHom nepemeHHon. NMpousBoaHas
¢yHKLUUN.

lMNponssogHaa PyHKUMK Y = e***3 ymeer BUA;
1) xex“+3 2) 2xe*’*3 3) —2xe*’*34) (% + 3)eszr3

17

Tema 11. OQudpchbepeHumnanHoe ncuncneHme pyHkummn ogHom nepemeHHon. [lpoussogHas
hyHKUUN.

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

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

18

Tema 11. OuddepeHumanbHoe ncuncrneHme pyHKLUMN ogHom nepemMeHHoN. MpousBoaHbie U
anddepeHumnanbl BbICLUMX NOPAAKOB.

" 1
Y., OT dyHKUMK y = — PaBHa:

1)6/x*; 2)—6/x%; 3)6x%; 4) —6x*

19

Tema 12. NpumeHeHue gucdepeHUnanbLHOro UCHUCIIEHUA

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

f ).

vA

Torga Touka MUHMMYMa Ha npomexyTke (-5;4)

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

CewmecTp 2

20

Tema 13. PyHKUNM ABYX U HECKOJNIbKUX NMEPEeMEHHbIX.
O6nacTb onpeaeneHunst yHKUMN Z =

1
Joxy?

D)X=y 2952x* +y2 <932 +y* 2 9,4)x* —y* > 9

21

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

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

22

Tema 14. QkcTpeMyMbl PYHKLUN ABYX U HECKOJIbKUX NEePEMEHHbIX.
HainTh KpUTUYEeCKyH TOUKY YHKUMKN z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BbIYUCIeHne.




+8
MHoxxecTBO NnepBoobpasHbix PyHKUUN f(x) = fm nmeeT BUA;:

1) x+Inlx + 1]+ C; 2) x—7Inlx + 1|+ C;

2
3) x+ 7 Inlx + 1| + C; 4)%+8x+C.

24

Tema 15. HeonpeaeneHHbIN MHTerpan u ero BbluucneHue.

MHOXeCTBO NnepBoobpasHbiX PyHKUMK f(x) = Ix nmeeT BuA:

1) Vx*+ ¢, 2)%W+C, 3)§W+C, 4)—%+C.

x2

25

Tema 15. HeonpeaeneHHbIN MHTErpan u ero Bbl4nucneHume.

KakoB reomeTpuyeckunii CMbICI onpeaenieHHoro uHterpana ot dyHkumm y = f(x) B MHTepBane [a,b] B
JeKapTOBOW cMcTeMe KoopauHat?

1). AnvHa nuHum y = f(X) B nHTepsane [a,b];
2). TMnowaab durypsl, orpaHudeHHon nuHuen y = f(x) B uuTepeane [a,b];
3). CpeaHee 3HaveHne yHkumm y = f(x) B nHTepsane [a,b];

4). NpousBeneHne cpegHero 3Ha4vyeHus dyHKLMM B MHTEepBane [a,b] Ha annHy nHtepeana.

26

Tema 16. OCHOBHbI€e KInaccCbl UHTErpupyeMbiX PYHKLUNA.

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

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

27

Tema 16. OCHOBHbI€ KIlacCbl MHTErpUpyeMbIX (PYHKLUNA.

Kakon nHTerpan He BblpaxaeTcs B arieMeHTapHbIX YHKUMAX?

1). f\/%dx; 2) fxe_xzdx; 3)f e_"zdx; 4)[ cos* 2 xdx

28

Tema 17. OnpegeneHHbIN nHTerpan. Heco6cTBeHHbIe MHTErpanbl.

Kakon n3 npvBedeHHbIX HUXe UHTErpanos sSiBNAETCS HeCOOCTBEHHbIM, ecnu yHKUmMSA f(X) - HenpepbiBHa?

1). Jfedx 2) [° fdx  3). [f@odx  4). [ f(x)dx

29

Tema 17. OnpepeneHHbIn uHTerpan. Heco6¢cTBeHHbIE MHTErpansbl.
©Inx
UYemy paBeH uHTerpan [ — dx?
X

1) 1/8; 2) vHTerpan pacxoauTcs; 3)0; 4) 2

30

Tema 18. NpunoxeHna onpeaeneHHOro UHTerpana.

Uemy paBHa nnowiaab urypbl Ha pucyHke?




1. [} fodx 2).L)(F(x) = p))dx 3). [, fG)dx = [} p(x)dx 4). [ f@dx — [ p(x)dx

31

Tema 19. YncnoBblie MHOXecTBa. MHOXKeCTBO KOMMMEKCHbIX Yucern

Mopfynb KOMNMEKCHOro ynicna z = 2 — 3i paBeH:

V5 2)13;  3)5; 4013,

32

Tema 19. YucnoBble MHOXecTBa. MHOXXeCTBO KOMMMEKCHbIX YMcern
Ecnn z; =1—1i;z, =4 +1,TO z; - z, paBHO:

1) 5+ 3i; 2)5-3i; 3)3—i; 4)3i

33

Tema 20. AudcbepeHumanbHbIEe ypaBHEHMA NePBOro nopsiaka.

Kakoe wun3 ypaBHeHMN He aBndetca guddepeHuManbHbiM YpaBHEHMEM C  pa3gensowuMucs
nepeMeHHbIMU?

1) /y? + 1dx = xydy; 2)% = f(x) - g();

! d
3) y +px) -y =gk); 4) 7y = ctgxdx

34

Tema 20. AudchepeHumanbHbIEe ypaBHEHMA NepPBOro nopsaka.

. dy .
O6wmn unterpan anddepeHUnansHOro ypaBHeHu s e xdx wmeeT BUA:
2 2 2

1 1_x +C-21—x +C;3 =X +C;4 1 Z4C
)y_z ')y_z ')y_z ') y_x

35

Tema 21. AudchepeHumanbHbIe ypaBHEHMA BTOPOro nopsigka.

IndbdepeHLmanbHbIM ypaBHEHEM BTOPOTO MNopsiaka siBMsieTcs:

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

36

Tema 22. IluHeriHble audcepeHLManbHbIe ypaBHEHUS BTOPOro nopsigka.

DNaHo anddepeHLmansHoe ypaBHeHne y — y — 6y = 0, TOraa xapakTepucTuieckoe ypaBHeHue GyaeT
UMeTb BUA:

D6k —k—1=0; 2Dk*+k+6=0; Dk +k—-6=0; Hk’—k—-6=0

37

Tema 23. YucnoBble psaabl.

Kakoii U3 faHHbIX pAOOB ABNAETCA CXOAALLIMMCS:

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

38

Tema 23. YucnoBble psaabl.

NS Kakoro 13 crnedyloLwmx paaoB BepHO yTeepxaeHune: ecnu  limu, = 0 psig AOCTOBEPHO CXOAUTCS:

n—eo
bYerlaYiny Lyye
- - - 33— oy
n=1 "ot = Vn? ="




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCL{UI'IHUHbI

no HanpasneHuio nogrotoskn _09.03.03 MpuknagHas nHdopmartmka
HanmeHoBaHwue Ol (npodung): Bce npodmnm

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agaym, Kemcbl)

MpunoxeHue 2

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

Cewmectp 1

1 Tema 1. MaTpuubl 1 onpepenuTenu.

[aHbl oBe matpuubl A = (; i) nB= (_11 i)

TpebyeTca HanTn C = A - B — 2A.

2 Tema 2. CucTeMbl NTIMHENHbIX anrebpanvyeckux ypaBHeHUN.

1 2 1
<3 -5 3

2 7 -1

4
1),
8

TpebyeTtca: 1)
2) HaTW peLleHne 3TON CUCTEMbI METOAOM NOSTHOMO UCKITOYEHWS,

3) pelwnTb 3Ty Xe cuctemMy no dopmynam Kpamepa.

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

3anucaTb CUCTEMY B KaHOHMYeCKon hopme (B BMAE CUCTEMbI YpaBHEHUI),

3 Tema 4. BekTopbl.

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

1)  BeKTOpbl C HAYarioM B TOYKe B 1 KOHLOM B OCTaslbHbIX BEPLUMHAX NUpaMuabl;
2)  ANMHY 1 HanpaBnsoLLNe KOCUHYChI BekTopa BC;

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

4 Tema 4. BekTopbl. [lponsBegeHns BEKTOPOB

C - BepWWHbI €€ OCHOBaHMS.

CpeacTtBamm BEKTOPHOW anredpbl HANTK:

N

ckansipHoe npousBegeHne BektopoB BC U BQ;

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

)
2)  yron ¢ mexay pébpamu BC U BQ;
3)  BeKTOpHOe Nnpou3BeaeHne BeKTOpoB BC U BA;
4)  nnowaab OCHOBaHWSA NMpamMuUabI;
5) 00bEM Nupammnapl.

5 Tema 5. MeToa KoopAUHAT Ha NJIOCKOCTHU

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




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

Tema 6. NMpsaAmasn Ha NIOCKOCTMU.

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 nopsiaka.
YKasaTb TUM KPMBOW BTOPOro NOpsiAaKa, HanTu ee napamMeTphbl, caenatb YepTex:

(x+5)2 _ ﬁ -1
16 9 ’

Tema 8. NNockocTb B NpOCTpaHCTBE

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

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron f mexay npsamon (AD) n nnockocTbto (ABC);

3) ypaBHeHue npsamoin (L), npoxogswen vyepes (-)D L nn. (ABD);
4) yron y wmexay nnockocTbio (ABC) v nnockocTbio (ABD);

5) ypaeHeHue nnockoctu (Q), npoxoasiien yepes(-) C | nnockoctn (ABD).

Tema 9. NpsaAman B npocTpaHcTBe

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

HanTu:

1) ypaBHeHune npsimown (AB) B kKaHOHUYeCKoW hopMme;

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

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

10

Tema 10. BBegeHue B MaTeMaTnveckmm aHanms.

logz(x—1)

Hantn obnactb onpegenennst yHKLUN y = s

11

Tema 10. BBegeHne B maTemaTtuveckum aHanus. lNpeaenbl n HenpepbIBHOCTb.
BbluncnnTtb npegensl, He NoNb3ysick Npasuiom JlonuTtans:

39X 2 2
x°+3 . 3x“—1 3 x“—x—6 . cos3x—cos4x
; 2) llm—2 ; 3) lim ; 4) lim————

x—00 5x2+42x x—>—2 x2+7x+10’ x—0 x sin 3x

) lim 7%




12

Tema 10. BBegeHue B MatemaTuyeckui aHanus. lNMpeaenbl  HENPEPbIBHOCTD.

Haintn Toukm paspbiBa gyHKUMW. [TOCTPOUTL YepTEX.

X, x <=2
y=44—-—x2 -2<x<0.
4 — x, x>0

13

Tema 11. AucdepeHumnanbHoe ncuncneHme pyHKLMN ogHON 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 ancddepeHLManbLHOro UCHNUCIIEHUSA.
Hantn npegensl, ncnonb3ysa npasuno Jlonutans:

4
. 1+4x—x . 1—cos2x
1. lim————; 2. lim————

x>0 x+3x2+42x% x—0 1—cos 3x’

Insinx, 4. lim(x+1) e,

x—+0 [nsin 5x’ x—0

3.

15

Tema 12. NpumeHeHue andcdepeHLManbHOro UCHUCTIEHUA.

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

16

Tema 12. NpumeHeHue guddepeHLNanbLHOro CHUCTIEHUSA.
Haintn Hanbonbliee n HauMeHbllee 3HavyeHne yHkuun y = x3 — 3x%2 —9x + 35 Ha oTpeske

[-4; 4].

Cewmectp 2

17

Tema 13. PyHKUMU ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble npousBoAHbIe.

0z 0z
z=1In%~ [lokasaTb,4t0 — - x+—-y = 0.
y ax dy

18

Tema 13. PyHKLMMN ABYX U HECKOSIbKUX NepeMeHHbIX. Ipon3BoagHas No HanpaBeHUIO U
rpagueHT.

-

o ou 1 - 2
Hantn gradu u -, B TO4Ke Mo(l;E;—l), ecnn I =0M,, u =27+xz.

19

Tema 14. AkcTpeMyM (PYHKLMU HECKONMBbKUX NepeMeHHbIX.

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

20

Tema 14. AkcTpeMyM (PYHKLMU HECKONMBbKUX NepeMeHHbIX.

Haintn Hanbonbliee 1 HauMmeHbllee 3HauyeHus PyHKUMM  z = x2 + 2y? + 1 B 3aMKHyTOWM oBnacTtu,
orpaHnyeHHon ocamu 0x, Oy 1 npamon x+y=3.

21

Tema 15. HeonpeaeneHHbIN NHTErpan U ero BblYUCIeHue.

Boluncrmts nHterpan: [ (x* + e¥)dx

22

Tema 16. OcHOBHbIE Knaccbl MHTErpupyemMbIix (PyHKL N

earetg(x) 2x+3

dx; Z.f(x + 1)e*dx; 3.f

Bbluvcnutb: 1. _—
f +x2 x2+3x—10







23

Tema 17. OnpeneneHHbIN nHTerpan. Heco6¢cTBeHHbIe HTErpanbl.

2
BolumcnnTs [ In x dx

24 Tema 18. NpunoxeHnsa onpegeneHHOro UHTerpana.
Bbiuncnutb nnowaab urypbl, orpaHU4eHHON TIMHUSIMUA
y=(x—-1?>uny=5-—x2
25 Tema 20. AndcpepeHumnanbHble ypaBHeHUS NepBOro nopsaka.
Haintn o6wmit nHTerpan ypasHenust ydx + (1 + x?)dy = 0.
26 Tema 20. AndcpepeHumnanbHble ypaBHEeHUS NepBOro nopsiaka.
HaiiTn peluenne ypaBHeHns: y — Zy = x YOOBMNETBOpPsIOLLEE HayYarbHbIM YCIOBUAM Vle=1 =2
X
27 Tema 21. AndcepeHumnanbHble ypaBHeHUS BTOPOro nopsaaka.
HaitT yacTHoe pelueHue ypasHenns (1 + x?)y’ — 2xy’ = 0, yaoeneTBopsioLLee HauanbHbLIM YCroBUAM
ylx:l = O;Y|x:1 =1
28 Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHEHUA BTOPOro nopsigka.
HaiTi YacTHoe peLleHne ypaBHEeHs, yA0BNETBOPAIOLLEE YKa3aHHbIM HauyanbHbIM YCOBUAM: Y —
5 +4y =0, ylem0=5 y| _, =8
29 Tema 22. IluHenHble gudcpepeHUnanbHble ypaBHEHUS BTOPOro nopsgka.
HaiiTn obliee peluerve ypasHeHnss y — 3y + 2y = (34 — 12x)e ™™,
30 Tema 23. Yucnosble pAAbI.
w ! 1 2! 3! n!
WNccnepoBatb cxooumocTe psaa nmlm T tatat ot
31 Tema 23. YucnoBble psagbl.
Wcenenosath cxoaMmocTb psaa e (=1 % = mf - MTA' +..+(=1D)"! % +...
32 Tema 24. dyHKUMOHaNbHbIE pAQbI
Haitn nHTepBan n pagnmyc cxoaumocTun psaa
~ 1 11, 1, 1
Z—x" =—x+-x"+—=x+..+—<x"+..
- n(n + 2) 3 8 15 n(n + 2)
33 Tema 24. dyHKUMOHaNbHbIE pAAbI

1-e~x

x2

Pa3noxutb B pag OyHKUMIO y =
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