MuHMCTEPCTBO Haykn 1 BbicLlero obpasoBaHusa Poccuiickon ®enepaunm
depepanbHoe rocyaapcTBeHHoe GroaxeTHoe obpasoBaTternbHoe yvpexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprckmin rocygapCTBEHHbLIN YHUBEPCUTET MPOMBILLIIEHHBLIX TEXHONOMMA U gMu3anHay
(cneryntn)

YTBEPXOAIO

[NepBbii NpoOpeKTop, NPOPEKTOP
noYP

" A.E. PyauH

Pa6oyas nporpaMma AUCLMNIUHDI

61.0.05 | Marematuka

Y4eOHbIn nNnaH: 2026-2027 09.03.03 MNTA MNinA 3A0 Ne1-3-8.plx

Kadeapa: I 26 | MaTtemaTtukm

HanpasneHve noaroToBku:
(cneumanbHOCTb)

09.03.03 lMNpuknagHasa nHdopmaTnka

Mpodunb NOAroToBKM: MpuknagHas nHdopmaTtmka B An3anHe
(cneumanusauus)

YpoBeHb obpa3oBaHusa:  Gakanaepuart

dopma oby4eHus: 3ao04Has

MnaH y4ye6GHoro npouecca

KoHTakTHas paboTta . ®
Cewmectp ofvuamiuxea Cam. | KoHTponb, Tpynoe opma
n _ MKOCTb, NPOMEXKYTOYHOWN
(kypc onsa 3A0) Tekumm 3a5ﬂa|$|ﬂ paboTta yac. 3ET aTTecTaLMm

M 24 24 299 13 10

1 3Ok3ameH, 3adeT
PMA 24 24 299 13 10
M 24 24 299 13 10

NToro

PMA 24 24 299 13 10

CaHkT-lNeTepbypr
2026



Paboyas nporpamma ancuMnnnHbl COCTaBneHa B COOTBETCTBUM C dheaeparnbHbiM rocygapCTBEHHbIM 06pa3oBaTenbHbIM
CTaHAapToM Bbicllero obpasoBaHusa no HanpasneHuto noarotoskn 09.03.03 MNMpuknagHas uHopmaTuka,
YTBEPXKAEHHBIM Npukasom MuHobpHaykm Poccum ot 19.09.2017 r. Ne 922

CocrtaButens (1):

KaHAMAaT TEXHUYECKMX HayK, AOLEHT BonbHoBa [unana
BnagnmupoBHa

KaHOuaaT TeXHUYECKMxX Hayk, [JoueHT Mepanskosa Hatanbs
AnekceeBHa

[OKTOp TEXHUYECKUX HayK, 3aBeaytoLwmin kadenpomn PoxkoB Hukonan
Hukonaesuy

Ot kadeapbl cocTaBUTENS: PoxkoB Hukonan
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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 npeabigywem ypoBHe O6paSOBaHVI$|

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

KoHTakTHas
paboTa

MHHOBAaL.

dopmbl
3aHATMN

CP

Nek. Mp. | (4ackl)
(vackl) | (vachbr)

HaumeHoBaHWe n cogepxaHue pa3genos,
TEM U y4eOBHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

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:[enctena Hag,
maTpuuamun.Cnocobel nogcyeTa
onpegenutenen. (PeweHne 3agav)

Tema 3. Cucrtembl NMMHENRHbIX
anrebpaunyeckmx ypaBHeHUn. Cuctembl Tpex
NIMHENHbIX YPaBHEHN C TpeMS
HEN3BECTHbIMU, METOZ, NOJSTHOIO UCKIMIOYEHUS.
MpakTuyeckune 3aHsaTUA: PelleHne cuctem
NNHENHbIX anrebpanyeckmx ypaBHEHUN
METOAOM MOJIHOro UcKNoyeHus. (Pewenne
3agauv)

Pasgen 2. BekTopbl

Tema 4. BekTopebl.

OnpepneneHue BekTopa. PaBeHCTBO
BekTopoB. KonnnHeapHble 1 KOMMNiaHapHble
BeKTopbl. JInHeWHble onepaunn Hag
BekTopamu. [poekuunmn BekTopa Ha ocu 1 1 1 15
KoopauHaTt. 3anuck BekTopa B oopme
npoekuun. basuc.

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

Tema 5. lNponsBeaeHNss BEKTOPOB.
lMpounsBeaeHnst BEKTOPOB, 3a4aHHbIX B
dopme npoekunn. CkansapHoe, cMeLlaHHoe U
BEKTOPHOE MPOM3BEAEHNSI BEKTOPOB.
Onpegenexne, cBONCTBA. 1 1 15 rn
MpakTnyeckue 3anatusa:MNpumeHeHne
CKarnsipHoro, CMeLlaHHOro U BEKTOPHOro
npov3BeaeHUn BEKTOPOB AN peLleHnst
npuknagHbiX 3agau. (PeweHne 3agay)

Pasgen 3. AHanuTuyeckas reomeTpus Ha
NOCKOCTU

Tema 6. MeTog KOOpAUHAT Ha MIIOCKOCTW.
Cuctembl kKoopAnHaT Ha NOCKOCTH,
OCHOBHble 3aaauu. lNpeobpasoBaHus cuctem
KoopauHart. [psmas Ha nnockocTu.
OCHOBHble ypaBHEHUS NPSAMON. YTon mexay
NPsMbIMW. YCnoBusa napannensHocTU U 1 1 12
nepneHanKynApHOCTU MPAMBbIX.
MpakTnyeckue 3aHaTus: MNepexoabl B
cuctemax koopauHar. lNpumeHeHne
OCHOBHbIX YpaBHEHUN NPSIMOW ANS peLueHnst
3agad. (PeweHne 3agav)




Tema 7. Kpuble BTOpOro nopsiaka.
Okpy>xHOCTb, annunc, rmnepbona, napabona,
NX KaHOHMYECKME YpaBHEHMS, rpachmku.
Caoicta. Ob6Liee ypaBHEHME KPUBON
BTOPOro nopsiaka.

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

Pasgen 4. AHanutnyeckas reomeTpus B
NpoCTpaHCcTBe

Tema 8. nockocTb B NPOCTPaHCTBE.
KoopauHatbl B npocTpaHcTee. MnockocTb B
NpoCTpaHCTBE. YpaBHEHUS NOCKOCTH,
NpoXosiLen Yepes AaHHYH TOYKY
nepneHanKynapHoO JaHHOMY BEKTOPY,
ypaBHEHUE MIIOCKOCTH, NPOXOAsiLLEen Yyepes
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. KaHoHnyeckne un
napameTpuyecKkne ypaBHEHUS NPSMOMN.
YpaBHEHMsI NPsIMON, NPOXOAsLLEN Yepes ABe
3afiaHHble TOYKW. [1psAmMasa 1 NNOCKOCTb B
NpPOCTPaHCTBeE.

MpakTuyeckune 3aHsaTus: NMNpumveHeHne
ypaBHEHUI 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 6onblUne BENUYMHBI.
Mpepen dyHKumK. MNMpasuna BelYUCTIEHUSA
npenenos. 3aMeyvaTernbHble Npeaensi.
HenpepbiBHOCTb pyHKUuK. CBOMCTBA
HernpepbIBHbIX QYHKLUUA.

MpakTnyeckue 3aHATUA: BblumcneHune
npeaenoB yHKUunn.MccrneposaHne 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)

12 nn
15
15 ra
14
12




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)

Pasgen 6. ®yHKLUUN HECKONBKNX NEPEMEHHbIX

Tema 13. OyHKUUKN ABYX N HECKOMbBKMX
nepeMeHHbIX.

OcHoBHble onpeaeneHus. MNpupalleHune
dyHKUMKN. YacTHbIe NPON3BOAHBIE, YaCTHbIE U
nonHbIN gnddepeHumnan QyHKLUUN MHOTMX
nepeMeHHbIX.

MpakTnyeckue 3aHATUA: BbluMcneHune
YaCTHbIX NPOM3BOAHbBIX PYHKLINA.
MpumeHeHne nonHoro anddepeHumana
YHKUMIN MHOTUX NEPEMEHHBIX AN peLleHnst
npakTudeckmx 3agad. (PeweHue 3agaq)

Tema 14. SkcTpeMyMbl OYHKLMN OBYX U
HECKONbKUX NepeMEHHbIX.

OcHoBHble noHaTus. Heobxoammeble n
AOCTaTOYHbIE YCINOBUS  CyLLECTBOBaHWS
3KCTpeMyMa PyHKLUN ABYX NEPEMEHHbIX.
MpakTnyeckme 3aHaTus:HaxoxaoeHne
3KCTPEMYMOB (PYHKLIMIA MHOTUX NEPEMEHHbIX
(PewweHune 3apay)

Paspen 7. HeonpepgeneHHbi uHTerpan

Tema 15. HeonpegeneHHbIn nHTerpan u ero
BblYMCIIEHNE.

MepBoobpasHas u HeonpeaeneHHbIN
nHTerpan. CeoncTtBa nepBooOpasHo.
CsoWcTBa HeonpeaeneHHOro uHTerpana,
BblTEKaloLue 13 onpeaenenus. JinnenHole
csowicTBa. Tabnuua nHTerpanos.
MpakTnyeckue 3aHaATHA:NpuMmeHeHne
Tabnuubl AN BbIYUCIIEHNS NPOCTENLLNX
uHTerpanos. (PewweHne 3agay)

Tema 16. OCHOBHbIE KNnaccbl UHTErpUpyeMbIX
YHKUMNA.

OCHOBHblE METOAbBI MHTENPUPOBAHUA: METOA
3amMeHbl NepeMeHHON, MeToa
WHTErpMpoBaHus Nno 4acTsiM, MeEToz
pasnoxeHus Ha npocrtenwmne. CTaHgapTHbIE
3aMeHbl.

MpakTuyeckue 3aHATUA: MNpuMmeHeHne
MeToAa 3aMeHbl NepeMeHHON,
WHTErpMpoBaHus Nno 4YacTam 1 metoga
pasnoXeHus Ha npocTenLne ans
BbIYMCIEHUS HEOMpeaeNeHHbIX UHTErpanos
(PelwweHwne 3agay)

12 mn
12
12 mn
12
12 mn




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. NMpunoxeHus onpeaeneHHoro
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)

12

Pasgen 9. [lnddepeHumanbHble ypaBHEHNS
N pagpl

12

ra

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

Tema 20. OndbdepeHumnanbHble ypaBHEHWS
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 ycrnosusa. Teopema
CYyLLLeCTBOBAHNSA U €MHCTBEHHOCTHN
pelweHus. Cnyyau, gonyckaroLiue
NMOHWXEHMWS Nopsiaka.

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

12

Tema 22. JlnHenHble guddepeHUmnanbHble
ypaBHeHUsa BTOPOro nopsigka.

JInHenHble ogHOpOAHbIE U HEOAHOPOAHbIE
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsagka. Teopembl 0 CBOMCTBAX peLUEeHUN.
Teopembl 06 06LLeM pelleHnn. YpaBHEHUS
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)

12

12




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)

12

Utoro B cemecTpe (Ha kypce ansa 3A0)

12

rA

KoHcynbTaumm 1 npoMexyToyHas attectaumst
(Ok3ameH, 3aver)

24

24

299

2,75

10,25

Bcero koHTakTHas paborta n CP no
OUCLUUNIIMHE

50,75

309,25

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
lMokasaTenu oueHnBaHWsa pesynbTaToB 00yYeHus
KoMneTeHuunm cpencTea
Bonpocbl gnsa yctHoro

®opmynupyeT n 06BACHAET OCHOBHLIE MOHSATUS, 3aKOHbI, TEOPEMBI, cOBECEnoBaHNS
anropuTMbl U METOAbI U3y4aeMblX pa3fenoB MaTeMaTUKN.
PellaeT TvnoBble 3agayn 1 NpMMepbl N0 OCHOBHLIM U3y4aeMbiM

OlK-1 A P P y Bonpockl Ans TecTupoBaHus
pasgenam matemaTuku
O6bACHAET B3anMMOCBA3b OCHOBHbLIX MaTeMaThyYecknx Mogenem u MDAKTUKO-ODMEHTUDOBAHHEIE
METOAO0B M UX 3HAYeHMEe NpU peLleHnn NpakTUYecKnx 3agay P P P

3agaHud

®opmynupyeT 1 NOHMMAET OCHOBHbIE MOHATUSA U METOAbI
aHanuTuyeckon n anddepeHunansHOM reoMeTpum, NMMHENHON anrebpel, Bonpocbl gnsa yctHoro
MaTeMaTU4YecKoro aHanunsa, Teopum BEPOSITHOCTEN N MaTemMaTU4ecKon cobecegoBaHus
CTaTUCTUKK, paboTaeT c MaTeMaTU4eCcKMM annapaTom

Or1K-6 PellaeT TvnoBble 3agayn U MOXET UHTEPNpeTUpoBaTh NOfyYeHHbIe Bonpocbl Ansa TectupoBaHus
pesynbTaThl
UMUTUPYET Te AENCTBUS, KOTOPbIE NMPOU3BOAATCSA B peanibHOM [MpakTuKo-opueHTUpOBaHHbIE
MaTeMaTU4ECKOM UCCreaoBaHNM NpU MOAENMPOBAHNM NPOLECCOB U 3agaHus
Npou3BOACTB.

5.1.2 Cuctema n KpuTepum oueHUBaHuA

LLikana oueHnBaHus

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUPYIOLLMIA rNy6oKoe NoHUMaHne
npegmeTa v LUMPOKYH apyanumio 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
Kypc 1

MpuMeHeHns NOHATUSA NPON3BOAHON ANs UcCreoBaHNs CBOMCTB (DYHKLUK:
0 Bo3pacTaHue u yboiBaHne yHKUMK

1 0 TOYKM aKCTpemMyma
0 BbINYKNOCTb ee rpaduka
[ Toukn nepernba rpaduka
0 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 Pagbl Tennopa n MaknopeHa

17 ®yHKUMoHanbHble pagbl. CTeneHHble pagbl. ObnacTtb cxogmumocTu. Teopema Abens. Paguyc n nitepsan
CXOAMMOCTW.

18 Mpu3HakyM CXOAMMOCTY 3HAKOMONOXNUTENbHbIX U 3HaKOMepeMeHHbIX pAAoB, abcontoTHasd CX0AUMOCTb.

19 Yuncnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblii NpuaHak CXoQUMOCTW.




20 JInnenHble gnddepeHumnanbHblie ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSIHHbIMK KO3 duLUmMeHTamm

OundbdepeHumanbHble ypaBHEHUS NEPBOro NopsaKa, UX OCHOBHbIE BUABI (C pa3aensowmMmcs n

21 .
pasfeneHHbIMI NepemMeHHbIMU, NMHeNHbIe, ogHopoaHble). ObLee pelleHue 1 3aaada Koluu.

KomnnekcHble umcna. Onpegenexue. [enctsua Hag KommnnekcHsIMu yncnamu. opmyna Myaspa. dopmbl
3anucy KOMNEKCHOro Yncna.

22

23 MpunoxeHusa onpegeneHHoro uHTerpana. BelumcneHve nnowanen nNnockux duryp

24 HecobcTBeHHbIE MHTErpansl NepBoro 1 BToporo pogos. Onpegenenne. CxoaMmocTb.

25 OnpepgeneHHbin nHterpan. Metoabl BelYNCNEHNS.

26 OnpepeneHHbIn MHTErpan (onpegenexHne, CBONCTBa, Teopema o cpegHem). Popmyna HetoToHa — JlenbHuua.

27 HeonpegeneHHbi uHTErpan (onpegenexHvue, CBONCTBA, METOAbI BblYUCIIEHUS)

28 JKCTPEMYM (PYHKLMM ABYX NEPEMEHHbLIX (HEOOXOAMMOE 1 AOCTaTOYHOE YCIOBUS CYLLLECTBOBAHUS 9KCTpeEMyMa)

29 ®yHKUMKN ABYX NEPEMEHHBIX (onpeaeneHve, npeaen, HenpepbIBHOCTb)

30 Jlornyeckme metoabl MogenmpoBaHuA cuctem

31 Bynesbl dyHKUUN

5.2.2 TunoBble TecTOBbIe 3aAaHuUA

Tunosble TecToBble 3agaHns HaxoasaTcs B [NpunoxeHun k gaHHomy P14
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)

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

5.3 MeToguyeckue matepuansi, onpegensowume npoueaypbl oLueHUBaHUSA 3HaHUN, yMeHWUIA, BnaaeHui (HaBbIKOB
1 (MNK) NpaKkTU4eCKOoro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLlerocs K NpomMexXyTo4yHOW aTTecTauum m NnopAaaok IMKBUAaLMN akageMnyeckomn
3a0/KEHHOCTH

lMpoBeaeHVe NPOMEXYTOYHON aTTeCTaLUN pernameHTMPOBaHO fNokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT/
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCneBaeMoCTH U NPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum no gucumnnmHe

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMm nNo gUcLUUnnHe

* Ha NoaroToBky oTBOAMTCA 45 — 60 MUHYT

* Ha OTBET No OuneTty 1 4ononHUTEnNbHbIE Bonpockl 30 — 35 MUHYT

* CMONb30BaHKEe BCMNOMOraTenbHOM NUTepaTypbl (CNPaBOYHUKOB, KOHCNEKTOB U TN.) HE NPeAYCMOTPEHO

* HE JOMYyCKaeTCsl UCMOMNb30BaHNE TEXHUYECKUX CPEACTB CBA3N (MOOUMbHBLIX TENedOHOB, NNAHLIETOB U T.M.)
N KaKnx Obl TO HX ObINO UCTOYHMKOB MHDOpMaUmK. Hapylumtensam AaHHOro npasBuna BbICTAaBNAETCS OLEHKA - «He
3a4TEHO» UMK KHEYAOBNETBOPUTENBHOY.

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

ABTOp 3arnasue | M3paTtenbcTBo | loa nspaHua | Ccbirnka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

WHapesa, I'. B. Bbicluaa matemaTtumka Mockea: At Mt Ap Meaua 2023 Eggs}lﬁ//vlv;vzv;ggt;ﬁ%l?s

JNnteuH, . B. Briclwias matematuka. CraBponorb: https://www.iprbooks
JlnHenHas anrebpa CTaBpononbCKui 2022 hop.ru/129574.html

rocygapCTBEHHbIN
arpapHblil yHUBepcuTeT

AbpawmsiH, A. B. HenpepbiBHas MaTemaTuka: https://www.iprbooks
Teopus 1 rnpakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpefeneHHble MHTerpans!, Poctos-Ha-[loHy,
HeCOBCTBEeHHbIe MHTerpansl, | 1araHpor: Vsparenscreo 2022

HOxHoro gefepanbHoro

yucnosble pAabl, PYHKLMK
yHVUBepcuTeTa

HECKOJIbKUX MEPEMEHHBIX,
anddepeHumnanbHble
ypaBHeHus




Aguramos, A. 3., MaTemaTuka. https://www.iprbooks
Makapos, 1. B., OundbdepeHumnansHoe ) . hop.ru/116937.html
CemeHoBa, H. B., ncuncnenue. Y.l. PyHkLmm Mocksa: M&ﬂv?éegbCKM” 2021
OamunaH, ©. J1. O HOWN HE3aBMCMMOWN Aom "
nepemMeHHoONn
6.1.2 lononHuTenbHas y4yebHas nutepartypa
LWHapeBa, I'. B. Bbicwias matemaTtuka Cumdpeponons: http://www.iprbooksh
(nnHenHaga anrebpa) YHUBEPCUTET 3KOHOMMKU 2020 0p.ru/101397.html
N ynpaereHus
lOrosa, H. B. Bbicluaa matemaTtuka. Hosocubumpck: https://www.iprbooks
OudbdepeHumnansHblie HoBocnbupckuii hop.ru/99175.html
ypaBHeHus rocyapCTBeHHbIN 2020
TEXHNYECKUN
yHVBepcuTeT
Oroea, H. B. Bbiclias matematuka. Hosocubumpck: http://www.iprbooksh
OudbdepeHumnansHblie HoBocnbupckuii 0p.ru/99175.html
ypaBHeHus rocyapCTBeHHbIN 2020
TEXHNYECKUN
yHUBEpcuTeT

6.2 MNepe4yeHb npodreccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbICWeN MaTemaTuke [OnekTpoHHbIn pecypc]. URL: http://e-math.ru
2. MHdpopmaumoHHas cuctema «EgmnHoe okHO gocTyna k 06pasoBaTernbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

6.3 NMepeyeHb NMULIEH3UOHHOIO U CBOGOAHO pacnpocTpaHsAeMoro NporpaMmmMHoro oéecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMOW AN OoCcyLlecTBIeHMA obpa3oBaTenbLHOro
npouecca no gucuunivHe

AyanTtopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekuymoHHas Y A PYA H P A
ayautopus

YyebHasa aygutopus

CI'IeLI,I/laJ'II/I3VIpOBaHHaF| mebenb, gocka




MpunoxeHune
paboyen nporpaMmMbl AUCLIMNINHbI MaTtematuka

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 | 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 _ .
Ecrim A = ( 0 _5) mB= (3 ) ) To matpuua C=A-2B nveet 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; 4 75
4 Tema 3. BekTopbl. JIMHenHbIe onepauun Hag BeKTopamu.
[nuHa BekTopa a = 61 — 2] paBHa:
1) 2v10; 2)2V5  3)8 422
5 Tema 4. BekTophl. lponsseneHus sektopoB. NpumeHeHne nponsBeaeHUss BEKTOPOB ANA
peleHns NpuUKNagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) n b= (2,-3,0), Toraa nx ckansapHoe Npon3BeaeHne paBHoO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopsbl. MponsBeneHnsa BektopoB. puMmeHeHue nponsBeaeHUA BeKTOPOB ANs
pelueHusi NpuKNagHbIX 3agay
Mpun kKakom 3HaYeHUn m BekTopbl d = (4;m; —8)u b=(-2-41) nepneHanKynapHbI?
1)4; 2) -4; 3) 0,4; H0
7 Tema 5. AHanuTM4Yeckas reomeTpusi Ha nnockoctu. Metoa koopguHat
OaHbl ABe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa oTpeska AB meeT koopanHaThl:
1) 3:-1); 2) (55 3B 4) (3:-5)




Tema 6. AHanuTU4eckasi reomeTpua Ha NNockocTu. NMpsamasa Ha NIOCKOCTH

[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. AHanuTU4Yeckasa reomeTpus Ha nnockocTu. Npsamasa 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. AHanuTH4YeckKkasa reomeTpus Ha nrockocTu. Npsamasa Ha NNOcKocTH
KpuBble BTOpOro nopsigka.
2 Y
[laHo ypasHeHne rnepbonsl 2 — & 85) =1.
Torga paccTosiHne mexagy ee okycamu paBHO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuTHU4YecKasa reomeTpus B npocTtpaHcTBe. [INocKkocTb B NpoCcTpaHCTBe
HopmanbHbIn BEKTOP MNAOCKOCTN X — 2y + 5z — 15 = 0 uMeeT KOOpAMHaTbI:
1) (3;,2;15);  2)(3;-2;5);  3) (-1,2;3); 4) (1;2;-15)
12 Tema 9. AHanuTu4eckasi reomeTpusa B npoctpaHcTBe. Mpamas B npocTpaHcTBe
< . X y+5 z-5
HanpasnstoLmii BEKTOp NpsMon T =" == \MeeT KoopaMHaTbl:
1) (1.5:-5); 2) (0:5;-5); 3) (1-3:2);  4)(2:3;5)
13 Tema 10. QudbchepeHumanbHoe ncuncneHne pyHKUMM ogHom nepemeHHon. BBegeHune B
MaTemaTuyeckun aHanums
HanTtn obnactb onpeaeneHns yHKUMn y = milfzx):
D @) 2) (= DU (L), 3) [FLD U@ =) AH(-LDU ;)
14 Tema 10. OudbcbepeHumanbHoe ncuncneHne cbyHkumm ogHom nepemeHHon. BeepgeHune B
MaTeMaTu4eckuim aHanus
sin7x
: paBeH:
x—0 Sin10x
1) 0,7; 2)-0,7; 3)0; 1)1
15 Tema 10. OudbcbepeHumanbHoe ncuncneHne byHkunm ogHom nepemeHHon. BeepeHne B

MaTeMaTU4eCKum aHanus

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

co+C
HeHyneByl BeJlIn4nHy, onpenenmntb, 4emy paBHO COOTHOLLEHUE: T

1) 0; 2) «; 3) C; 4) HeonpeaeneHHOCTb




16

Tema 11. AuddhepeHumanbHoe ucuncneHme pyHKLUMn ogHom nepemMeHHown. NMpousBogHas
¢yHKLUUN.

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

17

Tema 11. OuddepeHumanbHoe ncuncneHme pyHKUMn ogHom nepemeHHon. [MpousBogHas
¢yHKLUUN.

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. QudcdepeHumnanbHoe ncuncrneHme pyHKLMn ogHoM nepemMeHHON. NMpousBogHbIe U
anddepeHumanbl BbICLUMX NOPAAKOB.

" 1
Yax OT DYHKUMN Y = — paBHa:

1)6/x*; 2)-6/x*; 3)6x*; 4) —6x*

19

Tema 12. NpumeHeHue aucdepeHLManbLHOro UCHUCNEHUA

yv A

lyl=lA1R)

/\1\1 :;13

o
<y

|5
|
|
I

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

f ).

Torga Touka MUHUMYMa 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.
Ob6nacTb onpeaeneHunst yHKUMN Z =

1
Joxy?

D x2=—9y22>292)x*2+9y°<9%3)x*+y> > 9,4)x* —y*>9

21

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

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

22

Tema 14. AkcTpeMyMbl hYHKLMN ABYX U HECKOSNbKUX NepeMeHHbIX.
HainTh KpUTUYEeCKyro 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 BbIYUCIIEHNE.

+8
MHoxxecTBO NnepBoobpasHbix yHKUUN f(x) = f; nmeerT BUA:




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

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

24

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BblYnucneHume.

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

3t 33/x% 354 __3
1) Vx* + ¢, 2)4\/x_+C, 3)3\/x_+C, 4) 23\/;+C.

25

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BblYnucneHue.

KakoB reomeTpuyeckuii CMbICI onpeaenieHHoro uHterpana ot dyHkumm y = f(x) B MHTepBane [a,b] B
[eKapToOBOW CMCTEME KoopaMHaT?

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

4). lNpounsBegeHne cpegHero 3HavyeHms yHKUMM B HTepBane [a,b] Ha AnuHy nHTepBana.

26

Tema 16. OCHOBHbI€ KIacCbl MHTErpupyeMbiX OYHKLUNA.

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

1)§—§sin3x+6; 2)%—%sin3x+C; 3)§+%sin3x+C; 4) sin33x+C

27

Tema 16. OCHOBHbI€ KIlacCbl MHTErpUpyeMbIX PYHKLUNA.

Kakolt MHTerpan He BbipakaeTcsl B a5ieMeHTapHbIX YHKLUAX?

1). [Z=dx; 2) [xe ™ dx; 3)[e*dx; 4)f cos*2xdx

x+1

28

Tema 17. OnpepeneHHblii HTerpan. Heco6cTBeHHble UHTerparnbi.

Kakol 13 npuBeaeHHbIX HUXKE UHTErpanoB SABNsieTCsl HeCoBCTBEHHbIM, ecnu pyHkums f(X) - HenpepbiBHA?

1). [ feodx 2) [°fode  3). [fGdx  4). [ f(x)dx

29

Tema 17. OnpegeneHHbIN nHTerpan. Heco6¢cTBeHHbIe MHTerpanbl.
o Inx
Yewmy paseH uHTerpan [ —dx?

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

30

Tema 18. NpunoxeHus onpeaeneHHOro NHTerpana.

Yemy paBHa nnowagb urypbl Ha pUcyHke?




1). [, f@dx 2).J7(F(x) = 9(x))dx 3). [; f(x)dx — [} p()dx 4). [} fF(x)dx — [} p(x)dx

31

Tema 19. YncnoBble MHOXecTBa. MHOXXeCTBO KOMMIIEKCHbIX Yucen

Mogaynb KOMNNEeKCHoro Yncna z = 2 — 3i paBeH:

W5, 2)13;  3)5  4)W13.

32

Tema 19. YucnoBble MHOXecTBa. MHOXXeCTBO KOMMMEKCHbIX YMucern
Ecrm z, =1—1i;2z, =4+, TO z; - Z, paBHO:

1) 5+ 3i; 2)5-3i; 3)3—i; 4)3i

33

Tema 20. AnddepeHumnanbHbIe ypaBHeHUS NepBOro nopsaka.

Kakoe wun3 ypaBHeHMN He aBndetca guddepeHuManbHbiM YpaBHEHMEM C  pa3gensowuMucs
nepemMeHHbLIMN?

1) \/y? + 1dx = xydy; 22 = f(x)- g);

3) y +p() -y =gQ); 4) dy—y = ctgxdx

34

Tema 20. AndcepeHumnanbHble ypaBHeHUS NepBOro nopsgka.

< dy )
O6LLI,VIVI MHTErpan p,m¢>¢)epeHu,Maanoro YpaBHEeHUsA y_2 = xdx nmeet BUA:

1 1—xz+621—xz+c3 —x2+C4 1—2+C
)y—2 .)y—2 ')y_z .)y—x

35

Tema 21. AudchbepeHumanbHbIe ypaBHEHUA BTOPOro nopsigka.

OnddepeHunanbHbiM ypaBHEHNEM BTOPOro nopsaka ABnseTcs:

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

36

Tema 22. IluHeriHble andhepeHLnanbHble ypaBHEHUS BTOPOro nopsigka.

HaHo auddbepeHumanbHoe ypaBHeHne y — v — 6y = 0, Torga xapakTepucTuydeckoe ypasHeHue byaet
UMeTb BUA:

D6k2—k—1=0; Dk*+k+6=0;, Dk?+k—-6=0; Dk’ —k—-6=0

37

Tema 23. Yucnosble paabl.

Kakon n3 gaHHbIX pagoB ABNAETCS CXOA4ALWMMCS:

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

38

TeM_a 23. Yucnossble psagbl.

[lns kakoro 13 criedyoLmx psaoB BepHo yTBepxaeHue: ecnu  limu, = 0 psg AOCTOBEPHO CXOAUTCS:

1)2( D 2)2 3)Z~’v—4) —




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI MaTtematuka

HaumeHogaHue OUCL{UI'IHUHbI

no HanpasneHuto noarotoskn _09.03.03 MNpuknagHasa nHdopmaTtmka
HanmeHoBaHwue Ol (npodung): Bce npodmnm

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

MpunoxeHue 2

Ne n/n | YcnoBus TUNOBbIX NPaKTMKO-OPUEHTUPOBAHHbIX 3adaHun (3agad, Kencos)
Cewmectp 1
1 Tema 1. MaTpuubl 1 onpepenuTenu.
12 -1 3
[aHbl oBe matpuubl A = (3 1) nB= ( 1 1).
TpebyeTca HanTn C = A - B — 2A.
2 Tema 2. CucTeMbl NTIMHENHbIX anrebpanyeckux ypaBHEeHUN.

1 2 1
(3—53

2 7 -1

4
1)
8

2) HanTK peweHune 3TOW CUCTEMbI METOLOM MOSTHOIO UCKINIOYEHNS,

3) pewmTb 3Ty e cuctemy no cpopmynam Kpamepa.

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

Tpebyetca: 1) 3anucaTb cUCTEMY B KAHOHWYECKOW chopMe (B BUAE CUCTEMBI YPaBHEHWUN),

3 Tema 4. BekTopbl.

C - BepWWHbI €€ OCHOBaHMS.
CpeacTtBamu BEKTOPHON anrebpbl HanTW:

1)  BEKTOpbI C HA4Yanom B TOYKe B 1 KOHLOM B OCTarnbHbIX BEPLUMHAX MUpaMuabI;
2)  ANVHY 1M HaNpaBRSoLLME KOCUHYChI BekTopa BC;

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

4 Tema 4. Bektopbl. [IponsBeaeHnss BeKTopos

C - BepWWHbI €€ OCHOBaHMS.

CpeactBamu BEKTOPHON anrebpbl HanTW:

1)  ckansipHoe Npou3BeaeHne BekTopos BC n BQ;
2)  yron ¢ mexay pé6pamu BC n BQ;

3)  BekTOpHOE NpousBeAeHne BekTopos BC W BA;
4)  nnowaab OCHOBaHWS NUPaMUapbl;

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 NMIOCKOCTH

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




Haiitn gnvHy BbicoThl h, npoBea€HHONM 13 BepLnHbI 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 =




		2026-07-21T13:00:06+0300
	Рудин Александр Евгеньевич




