MWHUCTEPCTBO Hayku 1 BbicLLero obpasoBaHunsa Poccurckon ®epepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHBLIX TEXHOMNOMMIN U AM3arHa»
(cnerynta)

IlonIMHHHK 31eKTPOHHOTO T0KYMeHTa, noanucandoro JIIIL, xpanntes B

CHCTEMe 1eKTPOHHOIO IOKYMEHT0060poTa yTB E P)K,D,AI‘O
®PI'BOY BO «Cankr-Ilerepbyprekuii rocy1apcrBeHHbIi yHHBEpCHTET
HPOMBILLIEHHBIX TEXHOIOTHIl 1 u3aiinay ﬂepBbIM NMPOPEKTOP, NPOPEKTOP Nno
YP

Cepruduxar 01 51 53 ¢3 00 £5 b0 ab be 4e a6 ¢7 63 84 98 d0 69
Brnanenen Pynun Anexcanjp EBrennesud, nepBeliif IpopekTop, IPopeKkTop 1o yueGHoi paGote A E . Py OVH

JleiictButenen ¢ 12 suBapst 2024 1. mo 12 amnpenst 2025 1.

Pa6o4yana nporpamma gUCLUNNUHBI

| 61.0.05 | Matematuka

Y4ebHbIn nnaH: 2024-2025 09.03.03 MNUTA MAA O30 Ne1-2-8.plx

Kadpeapa: | 26 | MaTtemaTukm

HanpasneHve noaroToBku:
(cneuunanbHOCTL)

09.03.03 lMNpuknagHas nHdopmaTnka

Mpodunb NOAroToBKM: MpuknagHas nHdopmaTtmka B An3anHe
(cneuvnanusaums)

YpoBeHb 0bpa3oBaHusa:  Hakanaepuat

®opma 06y4eHus: OYHO-3a04Has

MnaH y4ye6GHOro npouecca

KoHTakTHas paboTta .
CemecTp obyyaromxcs Cam. | KoHTpons, Tpynoe ®opma .
(Kypc ans 3A0) Mpakr. | paGora 4ac. MKOCTb, NPOMEXYTOYHOW
JNekuumn 3aHSTUS 3ET aTtTectauum

1 M 34 34 111,75 0,25 5 3auer
Pna 34 34 111,75 0,25 5

: YN 34 34 85 27 5 Sksamen
Pna 34 34 85 27 5
YN 68 68 196,75 27,25 10

NToro

Pna 68 638 196,75 27,25 10

CaHkT-lNeTepbypr
2024



Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CcTaHgapToMm Bbiclwero obpasoBaHus no HanpasneHuio nogrotoskm 09.03.03 MNpuknagHas nHpopmaTuka, yTBepPXKOEHHBIM
npukasom MuHo6pHaykm Poccum ot 19.09.2017 r. Ne 922

CoctaButens (u):

6e3 ydyeHon cteneHn, Ctapwuin npenogasaTenb BonbHoBa HOvana
BnagnmupoBHa

6e3 ydyeHon cteneHun, Ctapwwuin npenogasaTenb KonbLioBa TaTtbsiHa
BopwncosHa

6e3 ydyeHon cteneHun, Ctapwwuin npenogasaTenb MaTtBeeBa AHacTacus
BukTtopoBHa

6e3 yyeHon cteneHun, Ctapwuin npenogasaTenb MepsnskoBa Hatanbs
AnekceeBHa

JOKTOp TEXHUYECKUX Hayk, 3aBeayowmn kadenpomn PoxkoB Hukonan
Hukonaesn4

Ot kadbenpbl cocTaBuTeEns: PoxkoB Hvkonan

3aBenyoLmii kadeapon maTemaTmkm HwukonaeBuy

Ot BbInyckatoLlen kadpeapsbi: CoLwHnKoB AHTOH

3aBenyowwmii kadbeapon Bnagvmuposuy

MeToanyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb KoMneTeHUMn obyyatoierocs B 06nactv NCNonb30BaHUSA OCHOBHbIX
MaTEMaTUYECKNX 3aKOHOMEPHOCTEN U MPUMEHEHUS MaTeEMaTMYECKUX MOAENen B NpodecCroHanbHOW OeATENbHOCTMU.
Takke cnocobcTBoBaTb HOPMMPOBAHMID KOMMETEHUUA, ONS YCNELWHOro OBMageHus KOTOpbIMU HeobXxoouMo yMeHue
JIOrMYECKN MbICIINTbL U TPaMOTHO n3rnaraTb CBOW MbICIN.

1.2 3agaum gcuMNInHLI:

* O3HaKOMUTb CTYAEHTOB C OCHOBaMM MaTeMaTUYeCKUX 3HaHWUA, HEOOXOAUMbIX ANt PELUEHUS TEOPETUYECKNX U
NpYKnagHbIX 3a4ad B pasnnyHbix obnacTax AesTenbHOCTY;

* BocnntaTth abcTpakTHOE Nornyeckoe MbllfieHMe U yMeHne CTporo nsnaratbe CBOU MbICNK;

* [pnBUTbL CTygEeHTaM OCHOBHbIE HaBbIKM MCMOML30BaHUA Y4eBHOM 1 cnpaBOYHON NUTEpaTypbl N0 MaTemMaTuke,
a Takke Nno gUCUMNIIMHAM, B KOTOPbIX MPUMEHSIOTCA MaTeMaTUyYeckue MeToabl;

* [1oAroToBUTL CTYAEHTOB K NPAKTUY4ECKOMY NPUMEHEHUIO NONTYYEHHbIX 3HAHWM;

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBaHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:
OucumnnuHa 6asmpyeTcst Ha KOMNeTEHUMSX, COOPMMPOBAHHBLIX HA NPeablayLLEM YPOBHE 0Opa3oBaHus

2 KOMMNETEHUMN OBYYAIOLWEIOoCsA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: CnocobeH NpMMeHATb eCTeECTBEHHOHAaY4YHble U 06LWenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro
aHanusa u MoAaenMpoBaHUA, TEOPETUYECKOro U IKCNepPUMEHTaNbHOro uccrefoBaH1a B npoceccuoHanbHoOm
AeATeNbHOCTH;
3HaTb: OCHOBHbIE pasferbl MaTeMaTukK, 6a3oBble NOHATUS U METOAbI, MaTeMaTUYeckme MOAENM NPOCTENLLNX CUCTEM U

NPOLIECCOB B ECTECTBO3HAHUMN N TEXHUKE

YMeTb: UCMOMb30BaTb MaTeMaTUYECKME METOObl U MaTemMaTUYeCcKytd CUMBOJNKY ONSA BblPaXEHUS KONMUYECTBEHHbIX U
KayeCTBEHHbIX OTHOLLEHUI 00BbEKTOB

BnageTb: HaBblkamy MPaKTUYECKOro NPUMEHEHMST MaTeMaTUYeCcKkuX MEeTOAOB peLleHus NMpuknagHbiX 3adad, Bbibopa u
NCNoNb30BaHMsA HEOBXOAUMbIX BbIYUCIUTENbHbLIX CPEACTB U METOA0B

OlK-6: Cnoco6eH aHanM3npoBaTh U pa3pabaTbiBaTb OpraHM3aLMOHHO-TEXHUYECKME U IKOHOMUYECKMe
npoueccbl C NPUMEHEeHUeM MeTOA0B CUCTEMHOIO aHanu3a U1 MaTeMaTu4ecKkoro MoaesiMpoBaHuS;

3HaTb: maTtemMaTu4eckme MeToAdbl pelleHna NpuknagHbixX 3agad

YMeTb: MHTEPNPETUPOBaTh NOMyYeHHbIE pe3ynbTaThl NPU peLleHn NpUKNaaHbIX 3agad
BnageTb: HaBblkamy NpefcTaBneHus pesynbTaToB paGoThl B yA06HOM ANs BOCNPUSTUSE (hopMe




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HanmeHoBaHWe 1 cogepxaHune pa3genos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.
(4acobl)

Mp.
(vacel)

CP
(vacel)

MHHoBAaL.

dopmbI
3aHATUN

dopma
TekyLlero
KOHTpons

Pasgen 1. OcHoBbl NHeHon anrebpbl

Tema 1. MaTtpuubl © onpegenuTenu.
MaTpuubl. CsownctBa MaTtpud. [encteus
Hag matpuuamn. Onpegenutenu. CeoncTea
onpegenuTenen. Cnocobbl nogcyeta
onpegenuTenen.

MpakTnyeckne  3aHaTua:[enctBua  Hag
mMaTpuuamm.Cnocobbl nogcyeta
onpepenutenen. (Pewenne 3agad)

Tema 2. Cuctembl NNHENHbIX
anrebpandecknx ypaBHEHUN. Cuctemsbl
TpexX JIMHEWHbIX YpaBHEHMW C Tpewms
Hen3BeCTHbIMY, hopmynbl Kpamepa, meToq
MOMHOrO MCKIMOYEHNS.

MpakTuyeckne 3aHATUS:PeleHne cucrtem
NVHENHbIX  anrebpanyecknx  ypaBHEHWM
METOAOM  MOSMHOTO  WUCKIYEHMs, Mo
dopmynam Kpamepa. (Peluenne 3agay)

10

nn

03,3

Pasgen 2. Bektopbl

Tema 3. BekTopbl.

Onpepenenue BeKTOpa. PaBeHcTBO
BekTOpoB. KonnuHeapHble 1 KoMmnnaHapHble
BekTopbl.  JIMHEeWHble  onepauun  Hapg
BekTopamu. [lpoekuun BeKkTopa Ha ocu
koopamHaT. 3anucb BekTopa B dhopme
npoekunn. basuc.

MpakTnyeckme 3aHaTus:JIuHenHble
onepauun Hag Bektopamu. (PelwweHwve
3agad)

9,75

03,3

Tema 4. MponsBegeHuss  BEKTOPOB.
MpousBeneHnss BEKTOPOB, 3aJaHHbIX B
dopme npoekumin. CkanspHoe, cMellaHHoe
N BEKTOPHOE MNpPOM3BELEHUSI BEKTOPOB.
OnpepeneHue, cBOMNCTBA.

MpakTnyeckne 3aHaTus:NpumeHeHne
CKansipHOro, CMELUaHHOro0 U BEKTOPHOro
NPOV3BEOEHUA BEKTOPOB [Af1  peLUeHus
npuknagHbix 3agad. (Pewenne 3agay)

ra

Pasgen 3. AHanutudeckad reomeTpus Ha
NSIOCKOCTH

Tema 5. MeTopq KoopAMHAT Ha MNOCKOCTU.
CncteMbl  KOOpOMHAT  Ha  NIIOCKOCTH,
OCHOBHbIE 3agaum. lMpeobpasoBaHus
CMCTeM KoopauHar.

MpakTnyeckne 3aHATMA:  [lepexodbl B
cucrtemax koopauHat.(PeweHue 3agad)

Tema 6. lNMpsimasa Ha NOCKOCTY.

OcCHOBHbIE ypaBHEHWSI TPSAMOW. Yron mexay
npsiMbiMWU.  YCNOBMS NapanfenbHoCcTM U
nepneHanKynsapHOCTU NPSIMbIX.
MpakTnyeckne  3aHATUSA:  [pumeHeHue
OCHOBHbIX  YypaBHeHWn  npamon  Ang
pelweHna 3agad. (PelleHne 3agad)

10

3,03




Tema 7. KpuBble BTOpOro nopsigka.
OkpyxHoCTb, annunc, runepbona, napabona,
UX  KaHOHMYECKWE  ypaBHeHUs,  rpaduku.
Ceoricta. ObLee ypaBHEHME KPMBOW BTOPOro
nopsigka.

MpakTuyeckme 3aHATUS: MocTtpoeHune
pasnMyHbIX  KPMBbIX  BTOPOro  MOPSiAKa,
HaxoXageHue nx napameTpos. (PelleHne
3agad)

Pasgen 4. AHanutuyeckass reomMeTpusi B
NPOCTpaHCTBE

Tema 8. NNockoCTb B NpOCTpaHCTBe.
KoopauHatel B npoctpaHcTtBe. [lnockocTb B

npocTpaHcTBe. YpaBHeHUs MIOCKOCTH,
npoxoasiLe yepes AaHHYI0 TOYKY
nepneHavKynsapHo AaHHOMY BEKTOpY,

ypaBHeHMWe NIoCKOCTW, MPOXOoAsLLEen Yepes Tpy
AaHHble TOYKM, obLuee ypaBHeHWe.
MpakTnyeckune 3aHATUA: MpumeHeHne
YPaBHEHUA NIOCKOCTM ANS pelleHns 3agad.
(Pelwuexve 3anay)

Tema 9. lNpsimas B NpOCTpaHCTBE.

Mpsimas B  NPOCTpaHCTBE  Kak  JMHUSA
nepeceyeHusa nrnockocten. KaHOHMYeckne wu
napameTpuyeckmne ypaBHEeHUs NpsIMONA.
YpaBHeHus npsMoK, Mnpoxogsdilien yepes aAse
3afjaHHble Toyku. [lpaMass M nnockocTb B
NpoCTpaHcTBe.

MpakTnyeckune 3aHATUSA: MpumeHeHne
YpaBHEHUA MNpPsSIMOM B MNpPOCTpPaHCTBE ANA
pelleHus 3agad. (PeweHve 3agay)

Pasgen 5. OuddepeHumanbHoe ncducneHune
YHKLMM OOQHON NEePEMEHHON

Tema 10. BBepeHne B MaTemMaTU4ecKui
aHanus.

MoHATMe nocnepoBaTenbHOCTU. OCHOBHbIE
noHATMS o dyHKumKM. BBepeHve B aHanus
yHKUMM  OOHOW nepemeHHon. bBbeckoHevHo
Marnble N OeckoHeYyHo Oornblune BENUYUHLI.
Mpepen dyHKkumn. T[lpaBuna BblYMCNEHUS

npeaenos. 3ameyatenbHble npegensl.
HenpepbIBHOCTL dyHKLMK, CsoiicTBa
HernpepbIBHbIX YHKLUA.

MpakTnyeckne 3aHATUS: Bbluncnexve

npegenoBs  dyHKunn.MccrnenosaHne yHKLMK
Ha HenpepbIBHOCTb, MOUCK TO4YeK paspbliBa.
(Pelenne 3anay)

Tema 11. OuddepeHumanbHoe ucHUCTEHNE
YHKUUN OOHOW NepeMeHHON.

OnpegeneHune NpPoOn3BOOHON " ee
reoMeTpuyeckni CMbICI. MpaBuna
anddepeHUnpoBaHmus. Tabnuua
NPOV3BOOHbIX. lMpoussogHas CMOXHON
dyHKuuKn. pounsBoaHble BbICLUUX MOPSAKOB.
Onpepenexue, npaBuIo BbIYUCTIEHUS.

Onpepenenve  gudpcpepeHumana wu  ero
reoMeTpu4ecknii  CMbICr.  VIHBapMaHTHOCTb
dopm nepBoro andbdepeHuymana.
OuddepeHumansl BbICLLNX NnopsiaKoB.
MpunoxeHue K NPUONMKEHHBIM BbIYUCIIEHUSIM.
MpakTnyeckune 3aHATUSA: Bbluncnexve
NPON3BOAHbLIX PYHKUUA. MpumeHeHne
anddepeHumnana yHKUMM K NPUGNMKEHHbIM
BbluMcnieHusam. (PelweHne 3agay)

8 nn
11
3,K
10 ra
10
03,3,K
10




Tema 12. lNMpumeHeHne guddepeHumansHoro
NCYMCTIEHNSI.

OcHoBHble Teopembl  guddpepeHLmanbHOro
ucuncnenunda. [pasuno Jlonutana wu  ero
npuMeHeHne K pacKpbITUIO
HeonpepeneHHocTen. MiccnegoBaHve oyHKLMK
no nepeon M  BTOPOM  NPOU3BOLHOMN:
MOHOTOHHOCTb dyHKUUK, 3KCTPEMYMBI
dyHKUMM  (HeobxoauMmble U [JOCTaTOYHbIE
ycnoBus). YCNoBus BbIMYKIOCTU, BOTHYTOCTMH,
TOYKM Nepernba n acMMNTOThbl NAIOCKON KPUBOW.
MpakTuyeckne 3aHATMA: NMpumeHeHue npaBun
Nonutana  gna  BblMUCNEHMS  Npedenos
YHKLUMNA. [NonHoe nccrnegoBaHme "
noctpoeHve rpacukos dyHkuun. (PelweHune
3agad)

10

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0)

111,75

KoHcynbTaumm n npoMexyTodHas attectauus
(3auver)

Pasgen 6. ®yHKUNN HECKONBbKUX NEPEMEHHbIX

Tema 13. ®PyHKuMM [OBYX W HECKONbKUX
nepemMeHHbIX.

OcHoBHblE onpegeneHuns. MpupaweHue
dyHKUMK. YacTHble NpoM3BOAHbIE, YaCTHbIE U
nonHbI - anddepeHumnan  @yHKUUN  MHOTMX
nepemMeHHbIX.

MpakTnyeckne 3aHATUS: BblumcneHne 4acTHbIX
NPOn3BOAHbIX PYHKUMIA. [IpUMEHEHNE NOMHOMO
onddepeHumana yHKLUNRA MHOIMX
NepeMeHHbIX Afs pelleHns npakTUYecKux
3agav. (PelieHve 3agay)

Tema 14. OkcTpemMymbl yHKUMM ABYX M1
HECKONbKUX NepeMEHHbIX.

OcHoBHble  MOHATWA.  Heobxogmmble 1
[OCTaTOMHbIe  YCNOBWUS CyLLEeCTBOBaHUSA
aKCTpemMyma OYHKLUUN ABYX NEPEeMEHHbIX.
MpakTnyeckne 3aHATMA:HaxoxaeHve
3KCTPEMYMOB (OYHKUMIA MHOIMMX MNepemMeHHbIX
(PeweHne 3agay)

nn

3,03

Pasgen 7. HeonpegeneHHbii MHTErpan

Tema 15. HeonpeneneHHbln MHTErpan uM ero
BblYMCNEHNE.

MepBooOpasHasa n HeonpeaeneHHbI UHTErparn.
CsoiicTBa nepBoobpasHo. CeoicTBa
HeornpeaeneHHOro UHTerpana, BblTekawLwme 13
onpeneneHus. JInHerHble cBoWcTBa. Tabnuua
WHTErpanos.

MpakTuyeckue 3aHATUA:NpumeHeHne Tabnuupl
0N BbIYUCIIEHUSA TMPOCTENLINX WHTErpanos.
(PeweHue 3agay)

Tema 16. OcHOBHbIE KNacCbl UHTErpupyemMbix
YHKLUNA.

OcCHOBHble MeTOfAbl MHTErpupoBaHULA: MeTopn
3aMeHbl NePEMEHHON, METOL, MHTErPUpOBaHUS
no vactaMm, MeTo4  pasfnoXeHus  Ha
npocrenwmne. CTaHgapTHbIE 3aMEHbI.
MpakTnyeckne 3aHatua: NpumeHeHne meTona
3aMeHbl MEePEeMEHHON, WHTErpupoBaHUs Mo
YacTaM M MEeToa pasnoXeHUsa Ha npocTenwine
ans BblYMCIIEHUS HeonpeaeneHHbIX
nHterpanos (PelwweHve 3agav)

nn




Pasgen 8. OnpegeneHHbI MHTErpan

Tema 17. OnpeneneHHbIN WHTerparn.
HecobcTBeHHbIE MHTErparnbl.

OnpepneneHue onpeaeneHHOro UHTerpana, ero
CBOWCTBA. JInHenHble cBouncTBa
onpegeneHHoro uHterpana. WHTterpan c
nepeMeHHbIM BepxHUM npegenom. dopmyna
HbtoToHa — JlenbHuua. MeTtoabl BblYMUCHEHUSA
onpeneneHHoro uHterpana. HecobCcTBeHHble
WHTerpansi.

MpakTnyeckme 3aHATUS: BbluncneHne
onpepeneHHoro nHterpana.(PewweHue 3agay)

Tema 18. [lpunoxeHnss onpegeneHHoro
nHTerpana.

MpunoxeHna onpegeneHHoro uHTerpana K
3agjavam reomeTpuu: BblYUCNEHME NIoaaen
nnocknx cwuryp, o6bLemMoB Ten nepemMeHHOro
cedeHus. Obbem Tena BpaLleHus.
MpakTnyeckune 3aHATUA: MpumeHeHne
ONpedeneHHoro wuHTerpana Aang  pelleHus
npakTudecknx 3agad. (PeweHue 3agaq)

Pasgen 9. dnddepeHumanbHble ypaBHEHUS U
psabl

ra

Tema 19. YucnoBble MHOXecCTBa, OCHOBHble
BuAbl. MHOXECTBO  KOMMMNEKCHbIX  u4ucern,
JEeNcTBUSA C KOMMNIEKCHbIMU Ynucramu.

Tema 20. OuddepeHunanbHble ypaBHEHUS
nepBoro nopsaka.

Onpepnenenue andbdepeHumansHoro
ypaBHeHUs1 nepsoro nopsigka. OnpegeneHue
peweHunsa. HavanbHble ycnosusi. OCHOBHbIE
BUAbI AnddepeHymansbHbIX ypaBHeHui:

ypaBHeHUA c pasgeneHHbIMu "
pasfensaowmnMmca nepeMeHHbIMU, NIMHENHbIE,
OAIHOPOAHbIE.

MpakTnyeckme 3aHATUSA: PeweHwne

andpdepeHumnanbHbiX  ypaBHEHUA  NepBOro
nopsiaka.(PeweHne 3agay)

Tema 21. [OuddepeHumanbHble ypaBHEHUS
BTOPOro nopsigka.

Onpegenexune andbdepeHumansHoro
ypaBHeHus1 BToporo nopsgka. OnpegeneHuve
peweHus. HavanbHble ycroBus. Teopema
CYyLLEeCTBOBaHMSA U €OUHCTBEHHOCTU pELUEHMS.
Cnyyan, gonyckaroLme NoHMmKEHNUs nopsiaka.

MpakTnyeckme 3aHATUA: PeleHve
andpdepeHumnansbHblX  ypaBHEHUA  BTOPOro
nopsaka, AornycKarLwmx NOHWXeHue

nopsigka.(PewweHue 3agay)

Tema 22. JluHenHble AuddepeHUManbHble
ypaBHeHUsa BTOPOro nopsigka.

JInHelHble ogHOpPOAHbIE W HEOAHOPOAHblEe
andpdepeHumnansHble  ypaBHEHUS  BTOPOro
nopsgka. TeopemMbl O CBOWCTBaxX peLUEHUN.
Teopembl 06 obwem pelleHun. YpaBHEHUSs
BTOPOro nopsigka c NMOCTOSAHHbIMM
KoadppuumeHTamu. MeTtoa peLueHns MMHENHbIX
OAHOPOAHbIX N HEOOHOPOAHbLIX YPaBHEHWUA C
NOCTOSIHHLIMU KO3 pULMEHTaMK.
MpakTnyeckme 3aHATUA: PelueHne NUHENHbIX
onddepeHumancHblX  ypaBHEHUMW  BTOPOrO
nopsiika C MOCTOSIHHBIMW  KO3hpMLUMEeHTaMu
(PewweHune 3apay)

0,3,403,K




Tema 23. Yucnosble psgbl.

Onpepenenue YMCIIOBOro psga.
Heobxoaumeblii npu3Hak CXOONMOCTW.
MpaBuna pencteua ¢ psgamu. Pagel ©
NONOXUTENbHbIMM  uneHamun.  [pu3Haku
CXOOMMOCTK.  3HaKonepeMeHHble  psigbl.
Teopema JlenbHunuya ans
3HaKouyepeayLwmnxcsa pagos.

MpakTtnyeckmne 3aHaTUNA: MiccnegoBaHue Ha
CXOAMMOCTb 3HaKOMOMNOXUTENbHbIX
4ncroBbix psiaoB.lIpMeHeHne Teopembl
JleibHuua ans nccneaoBaHust
3HaKo4epeayLmnxcst psgoB Ha
cxogumocTb. (PeleHne 3agav)

Tema 24. dyHKUMOHanNbHbIE psabl.
CteneHHble psgbl. Onpepnenenune
creneHHoro psga. O6nactb CxXxoguMoCTu
cTeneHHoro psga. Teopema Abens. Paguyc
N MHTEepBan CXoaAnMOCTH.

Pagbl Tennopa n MaknopeHa.
MpakTnyeckne  3aHATUSA: HaxoxaeHus
paguyca M uWHTepBana  CXOOUMOCTM
cTeneHHoro psiga. PasnoxeHve yHKUuKM B
psg Tennopa wu MaknopeHa.(PeweHne

3agady)

ra

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 34 85

KoHcynbTaumm n npoMexyToyHas

2,5 24,5

aTTectaums (Ok3ameH)

Bcero koHTakTHasa pa6orta n CP no

138,75 221,25

AucuUnsnHe

4 KYPCOBOE NPOEKTMPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NPefyCcMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToOB O0y4yeHus
5.1.1 NMoka3aTtenun oueHUBaHUA

Kon HanmeHoBaHMe oLeHOYHOro
MokasaTenu oueHnBaHMA pe3ynbTaToB 00yyYeHns
KOMMeTeHUUN cpeacTea
Bonpockl ans YCTHOIO

dopmynmpyeT U 0OBbACHAET OCHOBHbIE MOHSTUS, 3aKOHbI, TEOPEMBI, cobecenosaHms
anropuTMbl U METOAbI U3yHaeMbIX Pa3fenoB MaTeMaTuKN.
PewaeT TunoBble 3agaynM M nNpuMepbl MO OCHOBHBbIM U3y4YaeMbiM

OrK-1
paanenam MatemaTuki Bonpochkl gns TecTupoBaHus
Ob6bsiCHAET B3aMMOCBSI3b OCHOBHbIX MaTemMaTU4ecknx mogenen u M
METOOB M UX 3HAYEHWNE MPU PELLEHUN NPaKTUYECKUX 3aday PAKTMKO-OPNEHTMPOBaHHbIE

3a7aHus
dopmynmpyeT M NOHMMAET OCHOBHbIE TMOHATUA U METOAbI
HanNUTU4YeCckon U " HUManbHOM reomeTpun WMHENHON
aHan ecko A dEPEHLMansHOA  TEOMETPUN,  IMHEIHO Bonpocs! ans YCTHOTO
anrebpbl, MaTeMaTU4eCKOro aHanusa, TeopuuM BEPOATHOCTEN W
. cobecenoBaHus

MaTemMaTU4eckom CTaTUCTMKW, paboTaeT C  MaTemMaTUYECKUM
annapaTom

Or1K-6 P Bonpockl anga tectupoBaHus
PelwaeT TMnoBble 3ajayun U MOXET UHTEPNPETMPOBaTb MOJTyYEHHbIE
pesynbTaThbl

nMnTuUpyeT Te Jencreus, KOTOpble Npoun3BOOATCA B pealibHOM
MaTeMaTun4eckoMm mccrnegoBaHum npm mMogennpoBaHUU NMpoueccoB U
npon3BoAcCTB.

MpaKTUKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

LLikana oueHuBaHna

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, McyepnbiBalOWUN OTBET, ABHO
OEMOHCTPUPYIOLLMIA rnybokoe
NnoHMMaHve npegMeTa W LUUPOKYHO
apyauumio B oueHuBaemon obnactu.
KpuTtundeckun,




OpMFI/IHaJ'IbeIIZ nogxoa K matepuany.

OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX o6s3aTenbHbIX
4 (xopoLwuo) WCTOYHUKOB  WH(opmauuun. [Mogxon K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (yooBneTBoOpUTENbHO)

OteeTt BOCnpon3BoANT B OCHOBHOM TOJ1bKO

NEKUMNOHHbIEe maTtepuarnsi, 6e3
CaMOCTOSATENbHOMN paboTbl c
peKoMeHa0BaHHON nutepaTypon.

[eMOHCTpMpyeT NoOHUMaHWe npeaMeTa B
uenom, 6e3 yrybneHns B geTanw.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLWNOKM MK
npobenbl B 3HAaHUSIX MO HEKOTOPbLIM TEMAaM.

2 (HeyooOBNETBOPUTENBHO) [ 3HAaUMTENbHOW  YacTM  NpUHUMNNANBLHO

HecnocobHocTb oTBeTUTL Ha Bonpoc 6e3
romMoLu 3K3ameHaTopa. HesHaHue

BaXHbIX 3MEeMEeHTOB AVNCLUWNINHBI.
MHorouncneHHsle rpybbie owmnoKu.

[leMoHCTpMpyeT noHMMaHve npeaMeTa B

3ayTeHo
uenowm, 6e3 yrnybnexus B getanu.
HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomMoLm 3K3ameHaTopa. HesHaHwne
He 3auteHo 3HAQUUTENbHOM  YacTu  MpUHUMNMANbHO
BaXKHbIX 3NeMeHTOB ONCUMNIUHBI.

MHorouncneHHble rpybblie owmnbkm.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs UNU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLeHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTH
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpOCOB

Cewmectp 1

MpUMEHEHNsI NOHATUS NPOU3BOAHOW AN UCCREA0BaHUSI CBOMCTB (hYHKLMM:
0 Bo3pacTaHue 1 y6biBaHUe yHKLMK
0 TOYKM IKCTPEeMyMa

1
[ BbINYKNOCTb ee rpaduka
00 Toukn nepernba rpadmka
[0 acMmnTOThl (BEPTUKArbHbIE N HAKIMOHHbIE)

2 Mpasuna Jlonutansa packpbITva HeonpegeneHHoCTeN

3 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyeckuin CMbiCri

4 MpoussoaHble n anddepeHumarnbl BbiCLUMX NOPSALKOB

5 lMponsBogHas, ee onpegerneHne, reoMeTpuyYeckuii 1 MexaHM4YeCcKuin CMbIChbl, NpaBuna BblYUCIEHUS

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

7 KpuvBble BTOpOro nopsigka (3nnuvnc, OKpyXHOCTb, rmnepbona, napabona), Mx KaHOHNYECKME YPaBHEHUS,
CBOWCTBA, YepTeX.

8 Yron mexay npsiMon 1 NNOCKOCTbLIO, YCIOBUS UX NapannenbHOCTN U NepneHanKynspHOCTH

9 Mpsmaga B npocTpaHCcTBE. YpaBHEHUS NPAMON B NPOCTPaHCTBE.

10 BekTopbl B reomeTpuyeckon 1 koopanHatHon oopmax. Onpegenenune. Ceorictea. [lenctesns Hag BekTopamu.
CkanspHoe, BEKTOPHOE U CMeLLaHHoe NPoM3BEeAEeHNS BEKTOPOB. VX reomeTpmnyeckoe npunoxeHus.

11 CucTteMmbl NMHeNHbIX ypaBHeHWUA. COBMeCTHbIE U HECOBMeCTHble cucTembl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

12 Matpuubl n onpegenutenn. Onpegenenus. Ceonctea. [Jenctsnst Hag MaTpuuamn. PackpelTue onpegenutenen
BTOPOro 1 TPeTbero nopsaKoB.

Cemectp 2

13 Pagbl Tennopa n MaknopeHa

14 dyHKUMoHanbHble pagbl. CTeneHHble psagbl. ObnacTtb cxogmmocTu. Teopema Abens. Paguyc n uHtepsan
CXO0OUMOCTH.

15 [Mpu3HaKkM CXOAMMOCTY 3HAKOMONOXUTENbHbBIX U 3HaKoNepeMeHHbIX PAA0B, abConioTHas CXOAMMOCTb.

16 Yucnosble psgbl. Onpeaenexve. Ceonctea. Heobxoammblin NpM3Hak CXoguMocCTH.

17 JInHenHble anddepeHumnansHble ypaBHEHNS BTOPOro nopsigka ¢ NOCTOSIHHbIMK KO3dhduLmeHTamm




18

OuddepeHumansHble ypaBHEHWUS NEPBOro Nopsiaka, X OCHOBHbIE BUALI (C pasaensiownMncs 1 pasaeneHHbIMu1
nepeMeHHbIMU, NMMHEenHbIe, oaHopoaHble). Obliee pelueHne 1 3agada Kowwm.

19

KomnnekcHble yucna. Onpegenexve. [enctsua Hag KoMmnnekcHsiMu yucnamu. opmyna Myaspa. opmbl
3anucy KOMMIEKCHOTo Yncna.

20  |MpunoxeHust onpedeneHHOro uHTerpana. Beluncnexnve nnotaaei NAOCKUX guryp

21 HecobcTBeHHbIe MHTErpansl NepBoro 1 BToporo pogos. OnpeaeneHne. CXoaMMoCTb.

22 OnpepenexHbin nHTerpan. MeToabl BelYUCTIEHNUS.

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

24 HeonpegeneHHbIn nHTerpan (onpegenexHne, CBONCTBa, METOAbI BblYUCNEHNS)

25  |OkcTpemym yHKUMM OBYX NepeMeHHbIX (He06X0oaMMOe M JOCTAaTOYHOE YCIOBUS CYLLLECTBOBAHUSI SKCTpEMyMa)

26 dyHKUMM OBYX NepeMeHHbIX (onpeaeneHue, npeaern, HenpepbIBHOCTb)

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

TunoBble TecToBble 3agaHnst HaxoaaTcs B [NpunoxerHnn Kk gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

TunoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3afaHnA (3agadn, Kerckl) HaxoasaTcs B MpunoxeHun k gaHHomy P

5.3 MeTogmnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUN, yMeHUN, BrageHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka o6y4aroLlerocsi K NpoMexXyTo4yHon atrectauMu v nopAaaok IMKBUJaLmMn akageMmnyeckomn

3a40J1I)KeHHOCTU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YCNeBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxcay»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMnIiInHe

YcTHas +

MNucbmeHHas

KOMI'IbIOTepHOE TecTnpoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNINHEe

* Ha NoAroToBky oTBoANTCA 45 — 60 MUHYT
* Ha oTBeT no 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* MCMOMb30BaHWe BCMoMoraTenbHON nuTepaTtypbl (CNPaBOYHUKOB, KOHCMNEKTOB U TN.) HE NPeAyCMOTPEHO

MHas

6. YHEBHO-METOAWYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepaTtypa

AsTOp

3arnasue

M3paTenbcTBO

[oa nspaHnsa |

Ccblinka

6.1.1 OcHOBHas y4ye6Has nuTepaTypa

locnogapukos, A. T1.,

Bbicluaa matemaTtuka. Tom 1.

CaHkr-lNeTepbypr:

http://www.iprbooksh

Kapnoga, E. A.,|JllunenHas anre6pa. HaLoHaMbHbI 0p.ru/71687.html

KapnyxuHa, O. E.,|BektopHas anrebpa. MUHEDANTBHO-ChIDLEBON 2015

MaHcypoBa, C. E.,|AHanuTuyeckasn reomeTtpus P PLEeBO

Focnonapukos, A. . YHMBEPCUTET « OPHbIN»

locnogapukos, A. T1.,|Bbicluas matematuka. Tom 2. http://www.iprbooksh

BonbiHckaa, W. A.,|Hadano wmaTtemaTtuyeckoro CaHkT-MeTepbypr: 0p.ru/71688.html

KapnyxuHa, O. E.,|JaHanusa. HaLMOHANbHbIT ’

Ckeriko, 0. A.,|QncddeperHumansHoe o 2015

O6pyueBa, T. C.,|ucuncneHune yHKLMA OOHON MMHepaﬂbHO-CIFIpbeBCv)VI

locnopapukos, A. M.  |nepemeHHon " ero| YHWBEPCUTET «T OPHEIM»

NPUIIOXEHUS

BepesuHa, H. A. Bbicwasa matemaTtumka . https://www.iprbooks
CapartoB: HayyHas kHura 2019 hop.ru/80978. html

locnopgapukos, A. [1.,|Bbicwias matemaTuka. Tom 4. http://www.iprbooksh

3auenuH, M. A.,|AnddepeHumanbHbie op.ru/71690.html

KonToH, r. A.,lypaBHeHus. Pagel. Psagbl .

Jlebepes, n. A.,|Pypbe n npeobpasoBaHue Cﬁ:K:Onfgﬁfféar'

O6pyueBa, T. C. |®ypbe. OnddepeHumansHoe MMHep:ano-cupbeBoﬁ 2015

Akosnesa, A. A, |v vHTerpanbHoe ucyucneHve

locnopapukos, A. T1.

dyHKUMI HECKOJbKUX
nepemMeHHbIX. Teopus nons

yHuBepcuteT «[ OpHbIN»




locnopgapukos, A. T1.,|Bbiclias matematuka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|9nemeHTbI BbicLeN anrebpbi. CaHkr-MeTep6ypr: op.ru/71689.html
Kepenuyk, M. A.,|WHTerpaneHoe uncuyucneHune HaLyoHaNbHBI )
Morunesa, JI. M., |dyHKuMn ogHoM nepeMeHHon MUHEPATbHO-ChIPbEBOIA 2015
MotaneHko, A. A. |1 ero npunoxeHus 2
Pomatosa, 0. C. YHMBEPCUTET « OPHbIN»
"ocnopapukos, A. T1.
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
KOroea, H. B. Bbicwas mMaTemartumka. HoBoCHBMDCK: http://www.iprbooksh
OudbdepeHumnansHelie HOBOCVI6V|pF())KVI.I7I 0p.ru/99175.htmi
ypaBHEHUS! . 2020
rocyapCTBEHHbIN
TEXHUYECKNIA YHUBEPCUTET
WHapesa, I'. B. Boicwwas maTtemaTuka Cvmdbeponons: http://www.iprbooksh
(nvHeliHas anrebpa) YH1BEPCUTET IKOHOMUKN 1 2020 op.ru/101397.html
ynpaBneHus

6.2 MepeyeHb NnpodeccrmoHanbHbIX 6a3 4aHHbIX U MH(OPMALIMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbiCWeN MaTemaTuke [OnekTpoHHbIn pecypc]. URL: http://e-math.ru
2. HdbopmaLumoHHas cuctema « EanHoe okHO focTtyna Kk obpasoBaTteribHbIM pecypcamy» [QNeKTPOHHLIN pecypc].
URL: http://window.edu.ru

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM B6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTopus OcHalleHne

MynbTuMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
aygutopusi

CneumnanuavpoBaHHas mebenb, focka
YyebHasa aygutopusi




MpunoxeHune 1

MpunoxeHue
pabo4en nporpamMmmbl AUCUUNITMHDI MaTematuka

HaumeHogaHue 5UCULII7/7UHbI

no HanpasrneHuio noarotoskn _09.03.03 MNMpuknagHas nHdopmartumka
HanmeHoBaHwue Ol (npodmng): Bce npodunm

5.2.2 TunoBble TeCTOBbIE 3aaHnA

Ne n/n DOpMYNNPOBKM TECTOBbIX 3a4aHuN

Tema 1. MaTpuubl n onpegenutenu. [lencTBUA Hag MaTpvuamu.

6 -3 0
Mpw kakom 3HayeHuUnA onpegermtens |2 1—2 0[=0
0 0 1
1) 2; 21, 3)0,5; 4)0
2 Tema 1. MaTpuubl 1 onpepgenutenu. [leicTBua ¢ maTpuuamu.

Ecrm A = (_1 2 ) mB= (1 _21) To maTpuua C=A-2B nmeeT BuA;

0 -5 3
-3 4\, 3 -4, -3 4\, -3 4

DT o) 25 o) N o) 92 o)

3 Tema 2. Cuctembl NMHENHbIX anreépanvyecknx ypaBHEHUN.
_ . 1 2]-3

Ecrm  (xy; yo) - peLUeHNe cUcTeMbl NIMHENHbIX YPaBHEHNUI (3 2| 5 ) TO Xo — Y, PaBHO

1) -7,5; 2) 05; 3)-0,5; 4) 75
4 Tema 3. Bektopbl. JIMHeHbIe onepauun Hag BeKTOpaMu.

OnvHa BekTopa a = 61 — 2j paBHa:

1) 2V10; 2)24/5; 3)8; 422
5 Tema 4. Bektopsl. ponsBeaeHuns Bekropos. [pumeHeHMe NpousBeAeHUS BEKTOPOB AN peLleHus

NPUKNagHbIX 3agay
[HaHbl BekTopbl @ = (—1,2—4) 1 b= (2,—-3,0), Torga ux ckanspHoe nNponssegeHne paBHoO:

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

6 Tema 4. BekTopbl. [IponsBeneHns BektopoB. MpumeHeHne NponsBeaeHNs1 BEKTOPOB Aisl pelueHus
NpuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHun m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHauKynapHbI?

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

7 Tema 5. AHanuTU4eckas reomeTpusi Ha nnockocTu. Meton koopauHaT
HaHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefmHa otpeska AB nMmeeT KoopanHaTbI:

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

8 Tema 6. AHanuTM4YecKasa reomeTpusi Ha nnockocTu. NMpsimas Ha NNOCKOCTH
[aHo ypaBHeHve npamon Ha nnockocTu: 3x — 2y — 1 = 0, Torga yrnoBon KoadMULUMEHT 3TON NPSIMON paBeH:

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




9 Tema 6. AHanuTU4YecKas reomeTpus Ha nnockocTu. Npsamas Ha NNocKocTn
YpaBHeHueMm nNpsiMou, NeprneHanKynapHon NpsSMon y = %x — 5, aBnsetca
1) y=%x+5;2)y= —2x+53)y= —%x—3;4)y= 2x—3
10 Tema 7. AHanuTM4YecKasa reomeTpusi Ha nrnockocTu. NMpsimasa Ha NOCKOCTU
KpuBble BTOporo nopsiaka.
[aHo ypaBHeHue runepbonsl @ - % =1.
Torpa paccTosiHue mexagy ee oKycamun paBHO:
1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuTU4YecKas reomeTpus B npocTpaHcTBe. [nockocTb B npocTpaHCTBE
HopmarnbHbIn BEKTOp NrockocTn x — 2y + 5z — 15 = 0 umeeT koopanHaThl:
1) (1,2;15);  2) (1;-2;5);  3) (-1;2;3); 4) (1;2;-15)
12 Tema 9. AHanuTM4YecKasa reomeTpusi B npoctpaHcTie. [Ipsimas B npocTpaHcTBe
< . X y+5 z-5
HanpaBnsiowwmin BeKTop npsimon T =3 =, VMeeT KoopAuHaTbI:
1) (1;5;-5); 2) (0;5;-5); 3) (1;-3:2); 4)(2:3,5)
13 Tema 10. OudbdepeHumanbHoe ncumcneHme hbyHkLMmn ogHon nepemeHHon. BeBegeHve B
MaTeMaTU4eCcKUi aHanus
o In(1+x)
Hantn obnactb onpegenerHnst yHKUMM y = -
1) (o), 2) (=2;1) U (1;00); 3) [FLDU@L»);  4)(=11) U (1;0)
14 Tema 10. OudbdbepeHumanbHoe ncumcneHme pyHKLUM ogHOM nepemeHHon. BBegeHue B
MaTeMaTU4eCKUN aHanu3
sin7x
. paBeH:
x—0 Sin10x
1) 0,7, 2) -0,7; 3)0; 11
15 Tema 10. OudbcbepeHumansHoe ncumcneHme hyHkLMN ogHou nepemeHHon. BeBegeHve B
MaTeMaTU4eCKUN aHanu3
0603Ha4MB 0 — BECKOHEYHO Marnyo BENUYMHY, « - GECKOHEYHO 6ONMbLUYO BEMMYMHY, C — KOHEYHYIO HEHYMEBYIO
BENUYMHY, onpeaenuTb, YeMy paBHO COOTHOLLUEHUE: °°T+C
1) 0; 2) ; 3)C; 4) HeonpeJeneHHoCTb
16 Tema 11. OudpchbepeHumanbHoe ucumcneHme byHkUuMmn ogHon nepemMmeHHown. NMponssoagHas PyHKLUN.
MpounssogHas oyHKUMN y = e***3 ymeeT BUA;
1) xex*+3 2) 2xe®*3 3) —2xe**34) (x% 4 3)e¥ *3
17 Tema 11. OudpchbepeHumanbHoe ncumcneHne byHkumMmn ogHon nepemeHHon. [lMpousBoaHas pyHKLUK.
MpousBogHas dyHKkuMK y = In(1 — x2) B TouKe x=2 paBHa:
1) ¥a; 2) -3/4; 3) 4/3; 4) -4/3
18 Tema 11. OudpchbepeHumanbHoe ncumcneHme byHkuMm ogHon nepemeHHown. NMponssogHbie n




anddpepeHumanbl BbICLUMX NOPSAAKOB.

" 1
Vi, OT (DYHKUMM y = — paBHa:

x2

1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYUCNEHNA

®yHkUMA y = f(x) onpeaeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpacuk dyHkumm y = f'(x).

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®YHKUMU ABYX U HECKONbKUX NepeMEeHHbIX.

1

O6bnacTtb onpegeneHns pyHKumMn Z = Noea

Dx2—y2>2920)x2+y2<93)x2+y2>294)x*—y?>9

21

Tema 13. ®YyHKUMU ABYX U HECKOJNbKUX NEepPeMeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x +y) B Tou4ke (0; 0):

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

22

Tema 14. dkcTpeMyMbl (pyHKLMN ABYX N HECKONbKUX NepeMeHHbIX.
Haitu kpuTnyeckyto Touky pyHKUMM z = 2xy + x2 + y2.

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

23

Tema 15. HeonpegeneHHbIN MHTErpan U ero BblYnMcneHue.
MHoXecTBO nepBoobpasHbIX pyHKUMK f(x) = i—i nmeet BUA;
1) x+ In|lx + 1| + C; 2) x —7In|x + 1| + C;

2
3) x+7n|x+ 1|+ C; 4) > +8x +C.

24

Tema 15. HeonpeneneHHbIV NHTErpasn u ero Bbl4UCIEHMe.
MHOXeCTBO nepBoobpasHbIx dyHKUMK f(x) = Yx umeeT Bua:

) Vxt+c, 22T+, 3) VR4, 4)—%_2%.

25

Tema 15. HeonpeneneHHbIV NHTErpasn u ero Bbl4UCIEeHMe.

KakoB reomeTpuyeckuii CMbICI onpeaeneHHoro nHTerpana ot dpyHkumm y = f(x) B uHTepBane [a,b] B AekapToBoii
cucTemMe koopamnHaT?

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




2). Mnowaap durypsl, orpaHu4eHHon nuHmen y = f(x) B uHtepsane [a,b];
3). CpegHee 3HadeHune yHkunK y = f(X) B nHTepBane [a,b];

4). lNpounssegeHre cpegHero 3HaveHms oyHKUMKU B MHTepBarne [a,b] Ha gnuHy nHTepsana.

26

Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembiX PYHKLUNA.

MHoecTBO nepBoobpasHbiX PYHKUMK f(x) = sin? 3 x

1)§—§sin3x+6‘; 2);—‘—%sin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbI€e Knaccbl MHTErpupyembIX OYHKLUNA.
Kakon nHTerpan He BblpaxaeTcsi B aneMeHTapHbIX (YHKLMAX?

1). f\/%dx; 2) [xe™’dx; 3)fe*dx; 4)fcos*2xdx

28

Tema 17. OnpegeneHHbIn nHTerpan. HecobcTBeHHbIEe UHTErpansbI.

Kakol 13 npMBegeHHbIX HKE UHTErpanoB siBNAeTCcs HecoOCTBeHHbIM, ecnn yHKUMs f(X) - HenpepbiBHA?

1). Jo fdx 2) [° feydx  3). [f(x)dx 4. [ f(x)dx

29

Tema 17. OnpeageneHHbI NHTerpan. Heco6cTBeHHbIe UHTErpan.bI.

l
Uemy paBeH uHTerpan flw%dx?

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

30

Tema 18. NMpunoxxeHus onpeaeneHHOro MHTerpana.

Uemy paBHa nnowagb ourypbl Ha pucyHke?

1. [ feodx  2).L2(f(x) —e@))dx  3). [, f()dx — [ o(x)dx  4). [ f(x)dx — [T p(x)dx

31

Tema 19. YucnoBblie MHoXxecTBa. MHOXeCTBO KOMMJIEKCHbIX Yucen

Moaynb KoMnneKkcHoro uncna z = 2 — 3i paBeH:

1W5; 2)13; 3)5 4)V13.

32

Tema 19. YncnoBble MHOXecTBa. MHOXeCTBO KOMMMEKCHbIX Yucen
Ecrm z, =1-i;z,=4+1i, 70 z, - z, pPaBHO:

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

33

Tema 20. OudpcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.

Kakoe 13 ypaBHeHVIVI He ABNAeTCH ﬂ,VICbeepeHLI,VIaJ'IbeIM ypaBHEHNEM C pasgendarnwnMmnca I'IepeMeHHbIMVI?




1) Jy? + 1dx = xydy; 22 = f(x) g);

3) y' +p(x) -y =g 4) dy—y=ctgxdx

34

Tema 20. QudbcpepeHumnanbHble ypaBHEHUS NepBOro nopsiaka.

o d
Obwun nHterpan guddepeHunansHoOro ypasHeHnst y—i = xdx VMeeT Bua;

2 2 2

1 1—x+cz —x+63 X +C;4 1—2+C
)y_z !)y_z ')y_z !) y_x

35

Tema 21. OudpchbepeHumanbHble ypaBHEHUSI BTOPOro nopsiaka.

OndbdepeHumanbHbIM ypaBHEHWEM BTOPOro nopsiaka ABnsaeTcs:

d
1)yd—z —yitgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e%; Dx2y? —2xy+1=0

36

Tema 22. lluHenHble audchepeHUManbHbIe ypaBHEHUS BTOPOro nopsaka.

OaHo anddepeHumansHoe ypaBHeHne y” —y' — 6y = 0, Torga xapakTepucTnyeckoe ypaBHeHne dyget nmeTb
BUA:

D6k?—k—-1=0; 2)k*+k+6=0; Dk2+k—6=0; Hk?—k-6=0

37

Tema 23. Yucnossble psagbl.

Kakoi 13 oaHHbIX paaoB ABNAETCA CXOAALLMMCS:

B ST LR R
- —3 3=
n=1 n n=1n n=1 \/ﬁ n=1

38

Tema 23. Yucnossble psagbl.

[ns kakoro u3 criegyoLwmx psaoB BEPHO YTBEPXKAEHMWE: ecnn rllirgun = 0 psig JOCTOBEPHO CXOAUTCS:

1 i( 1)n1,2 5:1.3 i 1 " - 3n
) D) =)
n=1 n=1 n=1 n=1




MpunoxeHune 2

MpunoxeHue

paboyen nporpaMmMbl AUCLMNNNHBI MaTtematuka

HaumeHoeaHue OLICL(UI'YHUHbI

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

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

Ne n/n YcnoBums TMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3adaHuii (3agaY, KemcoB)

Tema 1. MaTpuubl n onpeaenuTenu.

[aHbl gBe matpyubl A = (é i) mB= (_11 i)

TpebyeTca Hantn C = A - B — 2A.

2 Tema 2. CuctemMbl NUHENHbIX anredbpanyecknx ypaBHeHUN.

Cuncrema TpéX NIMHENHbIX YPaBHEHWI C TPEMS HEU3BECTHLIMU X1, X2, X3 3a[jaHa PaCLUMPEHHON MaTpuLen
1 2 114
(3 -5 3 1>.

8

2 7 -1
TpebyeTtca: 1)  3anmcaTtb cUCTEMy B KaHOHWYECKoW chopMe (B BUAE CUCTEMBI YPaBHEHNIA),

2) HaWTK peLLeHne 3TOM CUCTEMbI METOLOM MOJSTHOTO UCKMOYEHNS,

3) pewnTb 3Ty xe cuctemy no dopmynam Kpamepa.

3 Tema 4. BekTopbl.

OaHbl BepwnHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npudém Toukm A, B, C -
BEPLUMHbLI €€ OCHOBaHWS.

CpeacTtBaMu BEKTOPHOW anrebpbl HAUTK:

1)  BEeKTOpbl C HA4anoM B TOYKEe B 1 KOHLOM B OCTalbHbIX BEpLUMHaX Nupamuabi;
2)  [ONMHY 1 HanpaBnsoLLMe KOCUHYChI BekTopa BC;

4 Tema 4. BekTopbl. [IponsBeaeHns BeKTopoB

OaHbl BepwnHel nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npudém Toukm A, B, C -
BEPLLMHbLI €€ OCHOBaHMUSI.

CpefcTBaMu BEKTOPHOI anrebpbl HanTu:

1)  ckansipHoe Npou3BeneHue BekTopos BC W BQ;
2)  yron ¢ Mmexay pébpamu BC u BQ;
3)  BeKkTOpHOe Npou3sBeaeHne BeKTopos BC U BA;
4)  nnowagb OCHOBaHWUSA NMpPaMnabl;
5)  06BbEM nupamugpl.

5 Tema 5. MeToa KOOpAMHAT Ha NJIOCKOCTU

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

HavnTtu gnuny BeicoThl h, npoBeaéHHON 13 BepLmnHbl C.

6 Tema 6. lNMpsimaa Ha NNockKocTu.




TpeyroneHuk ABC 3agaH ceovmu BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Haiitu: 1) ypaBHeHuMe cTopoHbl BC (B oTpeskax Ha 0csix),

2) ypaBHeHMe CTOpoHbl BA (B obwem Buae),

3) yron ¢ mexay ctopoHamun BC u BA,

4) ypaBHeHne megunaHbl BM (C yrnoBbiM KO3 PULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbiM KO3hdULMEHTOM),

6) ypaBHeHue npsmon L, npoxoasiien yepes Touky C || BA,

Tema 7. KpuBble BTOporo nopsigka.

YKasaTb TN KpMBOW BTOPOro nopsigka, HamTu ee napamMeTpbl, caenatb YepTex:

a9yt _ g
16 9 ’

Tema 8. NMNnockocTb B NpocTpaHCTBE

OaHbl yeTbipe Toukn: A(2,4,6); B(4,7,12);€(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexay npsamon (AD) n nnockocTtbio (ABC);

3) ypaBHeHue npsamon (L), npoxoasiuen yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbio (ABC) n nnockocTbio (ABD);

5) ypaBHeHue nnockocTn (Q), npoxogswen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimasa B npocTpaHcTBe

[aHbl yeTbipe Toukn: A(2,4,6); B(4,7,12);€(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue npsamon (AB) B KaHOHMYeCKoW hopMme;

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

3) Tynow yron a mexay npsmbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHne B mMaTemMaTU4YeCKUM aHanus.

log,(x—1)

Havitu obnactb onpeaeneHns yHKUMN y = —

11

Tema 10. BBegeHue B MaTemaTuueckum aHanus. lNMpepensi n HenpepbIBHOCTb.

Bbluncnutb npeaenbl, He NOJ1b3yACb NpaBuUiomM Jlonutans:

x3+3% . 3x?%-1 . x2-x—6 ., €0S3X—Cos 4x
; 2) lim——;3) lim ; 4) lim———————
x

500 5x2+2x Xo—2 X2+7x+10’ x—>0  xsin3x

D lim

12

Tema 10. BBegeHue B MaTemaTuueckum aHanus. lNMpepensi 1 HenpepbIBHOCTb.

HainTtun Toukn paspbiBa yHKUMU. [TOCTPOUTL YepTex.




X, x <=2
y=44—x% -2<x<0.
4 —x, x>0

13

Tema 11. OudhdbepeHumanbHoe ncuncneHme GyHKUUM OQHOMN NepemMeHHON.

Monb3ysck dopmynamu anddepeHUMpoBaHns, HaUTU NPON3BOAHbIE CReAYIOWMX (DYHKLUIA:

Ccos x

1)y=m;2).y = 4co0s3x;3).y = eV9%; 4)y = x%/1 — x2.

14

Tema 12. NMpumeHeHne aucdepeHUnanbLHOro UCYMUCIIEHUSA.

HanTtu npegensl, ucnonesys npasuro Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim———; 2. ;

X—>00 X+3x2+2x%’ x—0 1—cos 3x’

3. lim =X 4. lim(x+1) e™.

x—-+0 Insin 5x’ Xx—00

15

Tema 12. NMpumeHeHue audchepeHUNanbLHOro CYUCIEHUS.

HaiiTv nHTepBansl MOHOTOHHOCTU M 3KCTPEMYMbl DYHKUMKU y = x3 — 3x%2 — 9x — 12

16

Tema 12. NMpumeHeHue andchepeHUnanbLHOro CHUCIEHUS.
Haintn HanGonbluee N HauMeHbllee 3HaYeHne yHKUMN y = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. ®yHKLMUN ABYX U HECKONBbKUX NepeMeHHbIX. YacTHble npousBoaHble.

x 0z 0z
z= ln;. [okasatb, 4TO X +5-y =0.

18

Tema 13. ®yHKUMU ABYX U HECKOJNbKUX NepemMeHHbIX. [Ipon3BoaHas No HanpaBreHUo U rPagueHT.

-

- 2
Hantn gradu n ‘;—1; B TOYKE Mo(l;%;—l), ecnm | =0M,, u= Z;+xz.

19

Tema 14. dkcTpeMyM (hyHKLIMN HECKONBbKUX NepeMeHHbIX.

HailTn skcTpeMyMbl (PyHKLUMK  z = 2x — 2y — x2 — y2.

20

Tema 14. dkcTpeMyM (hyHKLIMN HECKONbKUX NEepeMeHHbIX.

HainTn HanGonbluee N HauMeHbLUee 3HaYeHUst PYHKUMKU  z = x2 + 2y2 + 1 B 3aMKHYTOM obnacTy,
orpanunyeHHon ocsmu 0x, Oy 1 npsmon x+y=3.

21

Tema 15. HeonpeaeneHHbIN MHTErpasn v ero BbIYUCeHne.

Bolumcnutb uHterpan: [(x* + e*)dx

22

Tema 16. OCHOBHbI€e Knaccbl MHTerpupyembix yHKLUN

earctg(x)

dx; 2.f(x+ De*dx; 3. 2xt3

Bommcnuts: 1. | X2+3x-10

1+x2

23

Tema 17. OnpepeneHHbIN nHTerpan. Heco6¢cTBeHHbIEe HTErpans.I.

2
BblumennTs [ In x dx

24

Tema 18. NpunoxeHuns onpegeneHHOro MHTerpana.
BblumcnuTte nnowaas urypbl, orpaHUYeHHoON NMHUAMM
y=x—-1% uny=5-—x2

25

Tema 20. OudpcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.




Haintu o6wuin nHterpan ypaeHenns ydx + (1 + x2)dy = 0.

26 Tema 20. OudpchepeHumanbHbIe ypaBHEHUS NEePBOro nopsiaka.
HainTtu pelleHne ypasHeHns: y' — %y = x yAOBreTBopsioLlee HavanbHbIM YCroBUAM V=1 =2

27 Tema 21. OudpchbepeHumanbHble ypaBHEHUS BTOPOro nopsiaka.

Haitu yactHoe pelieHne ypaBHeHust (1 + x2)y” — 2xy’ = 0, yaoBneTBopsitoLee HauyanbHbIM YCNOBUSIM

y|x=1 = O;y,|x=1 =1
28 Tema 22. JlnHenHble gudcbepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

HaiTtn yacTHoe pelueHne ypaBHeHWs, yAOBEeTBOPSIOLLEE YKa3aHHbIM HavyanbHbIM ycrosusim:  y" — 5y’ +

4y =0, V00 =5 ¥'ly=0 =38
29 Tema 22. JlnHenHble gudchepeHumnanbHbIe ypaBHEHUA BTOPOro nopsiaka.

Havitn o6uiee peweHne ypaBHenuss  y" — 3y’ + 2y = (34 — 12x)e™™.
30 Tema 23. Yucnossble psagbl.

n o n_ 1 2! 3! n!

ccrnefoBaTtb CXOAMMOCTb psaa Yoy STttt ot

31 Tema 23. Yncnossble psagbl.

WccnepoeaTb cxogMMocTb pafa e (—1)"1 % = mT3 - mT‘L +..+(—=1)n1 % +...
32 Tema 24. dyHKUMOHaNbHbIE pAAbI

HaiTtn nHtepsan n pagmyc cxoaMMmocTh psga

511 L VOO SPSNE S S
—x"=—x+-x*+ =+ "+
4 nn+ 2) 3 8 15 nn+ 2)
n=

33 Tema 24. dyHKUMOHaNbLHLIE pAAbLI

1-e~%*

Pasnoxutb B psaa pyHKUM0 y =

x2
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