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
no YP

wan | AE. PyauH

VAP
®IBOY BO «

Pa6ouas nporpamma GUCLMNNUHBI

61.0.07 | Marematuka

Y4eOHbIn nNnaH: 2026-2027 29.03.02 TM Tex n koHcTp Tpuk n3g 3AO Ne1-3-6.plx

Kadeapa: I 26 | MaTtemaTtukm

HanpasneHve noaroToBku:
(cneumanbHOCTb)

29.03.02 TexHONOrMM 1 NPOEKTUPOBAHUE TEKCTUSbHBIX M3OENui

Mpodwunb NOAroToBKM: TexHoMnornsa 1 KOHCTPYMPOBaHWE TPUKOTAXKHbBIX U3AENni
(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



Pabouas nporpamma AUCLMNIIMHBI COCTaBIEHA B COOTBETCTBMU C dheeparibHbIM rocyaapCTBEHHbIM 06pa3oBaTernbHbIM
CTaHL4apTOM BbicLLEro o6pa3oBaHus No HanpaeneHnto nogrotoekn 29.03.02 TexHoNornm n NPOEKTUPOBaHNE
TEKCTUNbHbIX M3Oenun, yTBEPKAEHHbIM npuka3oMm MuHobpHaykn Poccun ot 22.09.2017 r. Ne 963

CocrtaButens (1):
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0e3 yyeHon cteneHn, CTapinin npenogasaTenb KonbLoBa TaTtbaHa
BopucosHa
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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AucCUUNAUHLIL: C¢)OpMVIpOBaTb KOMneTeHumnn O6yLIa}OLLI,eFOC$| B 00Onactu MCNonb30BaHUS OCHOBHbIX
MaTeMaTU4eCKmnx 3aK0HOMepHOCTel7I N NPpUMEHEeHNA MaTeMaTnu4eCKnx mMogernen B I'IpOdJeCCVIOHaJ'IbHOVI aesarenbHocTU. Takke

cnocobcTBoBaTh (*)OpMVIpOBaHI/I}O KOMMeTeHumn, ang yCcnewHoro osliageHna KOoTopbiMU Heobxoanmo YMEHUNEe norn4yecku
MbICJITUTb U TPaMOTHO MU3naratb CBON MbICIN.

1.2 3agaum AUCUUNNUHBI:

* O3HaKOMUTb CTyJEHTOB C OCHOBaMW MaTeMaTU4eCKUX 3HaHWW, HeoOXOAMMBIX AMS PelleHUs TeopeTUYEeCKUX U
NpUKNagHbIX 3a4ay B pa3nuyHbIx 06nacTsax 4esTenbHOCTY;

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

* MpuBNUTb CTyAEHTaM OCHOBHblE HaBbIKM UCMONb30BaHNS YYeOHOM 1 CMpaBOYHOW NUTepaTypbl MO MaTtemaTtuke, a
Takke No AUCUMNIMHaM, B KOTOPbIX MPUMEHSIIOTCS MaTeMaTUieckme MeToabl;

* [oaroToBUTL CTYAEHTOB K NPaKTUYECKOMY NPUMEHEHUIO NOMYYEHHbIX 3HAHWA.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKe Ooby4aloLllerocs:

MpeaBapuTensHasi NOAroToBKa NpeArnonaraeT co3faHne OCHOBbI A5 POPMUPOBAHUS KOMNETEHLMIA, YKa3aHHbIX B M.
2, Npy N3y4eHUN AUCUUNIINH:

OucumnnuHa 6asvpyeTcs Ha KOMMNETEHLMSAX, COOPMUPOBAHHLIX Ha NpeablayLeM ypoBHe 06pasoBaHus.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-1: Cnoco6eH pewaTtb BOonpocbl NpodecCMoHanbLHON AeATeNbHOCTN HA OCHOBE eCTECTBEHHOHAY4HbIX U
06 EenHKXeHePHbIX 3HAaHUM, METO0B MaTeMaTU4YECKOro aHan1M3a u MmoaenupoBaHus

3HaTb: OCHOBHbIE NMOHATUSA, 3aKOHbI U anropmuTtMmbl BCEX U3yvaeMblX pa3gennoB MaTeMaTukmn

Ymetb: NMPUMEHATb MeTOo[Abl MaTeMaTu4eCKoro aHanmsa u mMoagenupoBaHUA K pelleHUo NpuknagHbiX 3agadvy B obnactn
NPOEKTNPOBaAHUA N NMPON3BOACTBA n3genui nerkomn NPOMBbILLUIIEHHOCTU

BnapeTb: HaBblkamu NPUMEeHEeHnA CoOBpeMEeHHOro MmaTtemMaTn4eCcKkoro MHCTpyMmeHTapua ana coBeplieHCTBOBaHNA NpoLeccoB
NPOEKTUpOoBaHNA N Npon3BOACTBA ogexbl, O6yBI/I, KOXranaHrtepeu, akceccyapos, N30EeNnin N3 KOXn 1 mexa

OlK-8: CnocobeH ncnonb3oBaTb aHaNUTUYECKUE MoAenun Npu pacyeTe TeXHONOrM4YecKUx napameTpoB,
napamMeTpoB CTPYKTYPbl, CBOMCTB TEKCTUIbHbLIX MaTepuanoB u usgenui

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

YMeTb: MPUMEHSTbE MaTeMaTu4yeckue MeToAbl PelleHUs 3agad OnTUMMU3auMu MpU MPOEKTUPOBaHWU TEXHOMOMMYECKUX
napameTpoB, NapaMeTPOB CTPYKTYPbl U CBOWCTB TEKCTUIbHbLIX MaTEPUANIOB U M3AENWiA

BnapeTb: mMeToAaMu MaTemaTW4ecKkoro MOAENWPOBaHWsl, MPUMEHUMbIX AN PacYeTOB TEXHONOIMYECKUX MNapameTpos,
napameTpoB CTPYKTYpbl, CBOMCTB TEKCTUMbHbLIX MaTepMarnos v u3genun

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

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

onpegenuTenen.

MpakTnyeckme 3aHaTMSA: [encTBus Hag,
maTpuuamm. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agav)

Tema 2. Cuctembl NMMHENHbIX
anrebpauvyecknx ypaBHeHun. Cuctembl Tpex
NNHENHbLIX YpaBHEHUI C TpeMS
HensBeCTHbIMK, hopMynbl Kpamepa, metoq
MOJSTHOIO UCKNIOYEHNSA. 1 1 14 un
MpakTudeckne 3aHATUA: PelleHune cuctem
NVHEenHbIX anrebpanvyecknx ypaBHEHWN
MEeTOA0M MOSIHOTrO UCKIMYEHUS, MO
dopmynam Kpamepa. (PewweHne 3agay)




Pasgen 2. BekTopsbl

Tema 3. OnpenenexHune BekTopa. PaBeHCTBO
BEKTOpPOB. KonnunHeapHble 1 koMnnaHapHble
BeKTopbl. JInHenHbIe onepaunn Hag,
BekTopamu. MNMpoekuun BekTopa Ha ocu
KoopauHaT. 3anncb Bektopa B doopme
npoekunn. basuc.

MpakTtnyeckme 3aHATUSA: JINHENHbIE
onepauun Hag BekTopamu. (PelleHne 3agav)

Tema 4. lNponsBeaeHnsa BEKTOPOB.
lMpounsBeneHns BEKTOPOB, 3aaHHbIX B
dopme npoekuunn. CkansipHoe, cMeLlaHHoe U
BEKTOPHOE NPOV3BEAEHUSA BEKTOPOB.
OnpepgeneHune, ceowcTBa.

MpakTuyeckue 3aHaTuS: NpumeHeHne
CKansipHOro, CMeLLaHHOro 1 BEKTOPHOIo
npou3BeaeHnsi BEKTOPOB Afs peLleHuns
npuknagHbix 3agad. (PeweHne 3agav)

13,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

12

rA

Tema 5. MeTopq KoopAaMHaT Ha NIOCKOCTU.
Cucrtembl koopaMHaT Ha MIOCKOCTH,
OCHOBHble 3agaun. lNpeobpasoBaHMs CUCTEM
KoopauHar.

MpakTnyeckme 3aHaTus: MNMepexoabl B
cuctemax koopauHat.(PelweHuwe 3agay)

Tema 6. NMpsimas Ha NNOCKOCTW.

OCHOBHbIE ypaBHEHUSA NPAMON. Yron mexay
NpSAMbIMW. YCIOBKSA NapannensHocTv
nepneHanKynapHOCTU NPSIMbIX.
MpakTuyeckue 3aHaTUSA: NpumeHeHne
OCHOBHbIX YPaBHEHUI NPSIMON ANSA peLleHns
3apad. (PeweHue 3agay)

12

12

Tema 7. KpuBble BTOporo nopsigka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KAHOHMYECKME ypaBHEHMS, rpachmku.
Caoricta. ObLiee ypaBHEHME KPUBON
BTOPOro nopsigka.

MpakTnyeckne 3aHaTua: MNMoctpoeHne
pasnmn4YHbIX KpMBBLIX BTOPOro Nopsaka,
HaxoxaeHue nx napameTpos. (PeleHune
3agaud)

Paspen 4. AHanutnyeckas reometpus B
NPOCTPaHCTBE

10

nn

Tema 8. lNnockocTb B MPOCTPaHCTBE.
KoopauHatel B npocTpaHcTse. nockocTb B
NPOCTPaHCTBE. YpaBHEHUS MIOCKOCTN,
npoxoasien yepes AaHHY TOYKY
nepneHavKynsapHo JaHHOMY BEKTOPY,
ypaBHEeHMe MrocKOCTU, NPOXOASLLEN Yepes
TPY AaHHble TOYKK, obLLee ypaBHeHMe.
lMpakTnyeckune 3aHatus: NpumeHeHne
YpaBHEHWUI NITOCKOCTU AN1A peLleHns 3aaau.
(PelwweHune 3apay)

Tema 9. lNpsimas B NpOCTpaHCTBE.

Mpsimas B NpOCTpaHCTBE Kak NMMHUSA
nepeceyeHuns naockocTen. KaHoHnyeckme u
napameTpuyeckne ypaBHeHUs NPsMOWN.
YpaBHeHMs NpsiMOr, NPOXOASLLEN Yepes ABe
3aflaHHble TOYKW. [1psimMasa 1 NNOCKOCTb B
NpOCTpaHCTBe.

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

11

13

ra




Pasgen 5. JnddepeHunanbHoe ncuncneHune
dyHKUUN OOHOWN NepeMeHHON

Tema 10. BBegeHne B maTeMaTU4ECKUN
aHanma.

MoHaTue nocneposatenbHOCTU. OCHOBHbIE
NoHATUSA o byHKLMK. BBeaeHne B aHanus
dYHKUMN OgHOW nepeMeHHon. beckoHeuyHo
Marnble 1 6eCKoHeYHO BonbLIne BEMUYUHBI.
Mpegen dyHkuun. MNMpasuna BblYUCIEHMUS
npeaenoB. 3amevaTerbHble Npeaensl.
HenpepblBHOCTL (hyHKLUMK. CBOCTBA
HenpepbIBHbIX QYHKLUNA.

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

Tema 11. QuddepeHumansHoe ncuncrneHmne
YHKUMN OOHON NEPEMEHHON.
OnpepneneHue NnponsBogHON N ee
reomeTpuyeckmi cmbichn. MNpasuna
anddepeHuupoBaHms. Tabnuua
npou3BoaHbIX. [Mpon3BogHas CrnoXxHom
dbyHKLMK. [PON3BOAHBIE BbICLLNX NMOPSAKOB.
OnpepneneHue, NpaBuIo BbIYUCTIEHUS.
OnpepneneHuve gudpdepeHumana u ero
reoMeTpuyecknin cMbicn. IHBapMaHTHOCTb
dopM nepBoro anddepeHumnana.
OundhdepeHumnansl BbICLUMX NOPSIAKOB.
MpunoxeHune K NPUONKEHHBIM
BbIYUCTIEHUAM.

MpakTuyeckue 3aHATUSA: BbluMcneHune
Npon3BOAHbIX PyHKUMIA. [IpumMeHeHne
anddepeHumnana yHKUMM K NPUGIMKEHHbIM
BblumcrneHnsam. (Pewexve 3agav)

12

16

Tema 12. NpumeHeHne anddepeHumanbHOro
NCYNCTIEHNS.

OcHoBHble TeopeMbl auddepeHLManbHOro
ncumcnenus. Mpasuno JNonutansa un ero
NMPUMEHEHWE K pacKpbITUIO
HeonpeaeneHHocTen. iccnegosarve
dYHKUUKW MO NepBon 1 BTOPOW NMPOU3BOAHOMN:
MOHOTOHHOCTb (DYHKLIMMN, SKCTPEMYMbI
dyHKUMM (HeobxoanMble 1 JOCTaTOYHbIE
ycnosus). YCnosusi BbINYKNOCTU, BOTHYTOCTH,
TOYKM Nepernba n acuMNTOThbl NIOCKON
KpUBOW.

lMpakTnyeckune 3aHatus: NpumeHeHne
npaswn flonutansa ans Bbl4UCNEHUSA
npeaenos yHKUn. NonHoe uccnepgosaHve
N nocTpoeHune rpacmkoB yHkumin. (PelueHne
3agaud)

Pasgen 6. ®yHKUMN HECKOMNBbKNX NEepeMeEHHbIX

16

mn

Tema 13. OyHKUUKN OBYX N HECKOMBKMX
nepemMeHHbIX.

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

MpakTnyeckme 3aHaTUSA: BblumcneHue
YaCTHbIX NPOU3BOAHbBIX OYHKLINNA.
MpumeHeHne nonHoro agnddepeHumana
OYHKLUMIA MHOMMX NepeMEHHbIX ANs peLleHus
npakTu4eckmx 3agad. (PewweHne 3agay)

10




Tema 14. SKkCTpeMyMbl DYHKLMU OBYX U
HECKOJTbKUX NepeMEHHbIX.

OcHoBHble NoHATUSA. Heobxoanmblie 1
OOCTaTOYHbIE YCIOBUSI  CyLLECTBOBAHWUS
3KCTpeMyMa PYHKUUKN ABYX NEPEMEHHbIX.
MpakTnyeckue 3aHATUA: HaxoxgeHne
3KCTPEMYMOB (PYHKLINIA MHOMMX NEePEMEHHbIX
(PelwweHne 3apay)

Pasgen 7. HeonpegeneHHbi nHTerpan

10

nn

Tema 15. HeonpegeneHHbli HTerpan u ero
BblYMCIIEHNE.

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

Tema 16. OCHOBHbIE KNacChl UHTErPUPYEMbIX
yHKUMR.

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

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

20

Paspgen 8. OnpegeneHHbI MHTerpan

12

nn

Tema 17. OnpegeneHHbIn nHTerpan.
HecobcTBeHHbIE MHTErparnbI.

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

lMpakTnyeckme 3aHATUS: BbluucneHune
onpegerneHHoro nHterpana.(PelwweHue 3agay)

Tema 18. NpunoxeHunsa onpegeneHHoOro
WHTerpana.

MpunoxeHns onpeaeneHHOro HTerpana K
3afjayam reomeTpun: BbIYMCIEHNE MoLWanen
Nnockunx puryp, o6 bLeMoB Ten nepemMeHHOro
cedeHus. Obbem Tena BpaLleHus.
MpakTuyeckune 3aHaTus: MNpumeHeHne
onpeneneHHoro nHTerpana gns peleHus
npakTudeckmx 3agad. (PelwleHne 3agay)

10

Pasgen 9. luddepeHumansHble ypaBHEHNSA
N pagpl

12

ra

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




Tema 20. AudpdepeHumnansHble ypaBHEHUS
nepBoro nopsiaka.

OnpepeneHue guddepeHymansHoro
ypaBHeHusa nepsoro nopsigka. OnpegenexHve
peweHuns. HavanbHble ycnosus. OCHOBHbIE
BYAbl AnddepeHLnanbHbIX YpaBHEHWI:
YypaBHEHUS C pa3geneHHbIMA 1
pasgensloLLmMMUCa nepeMeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

MpakTuyeckme 3aHaTus: PelweHne
onddepeHumanbHbIX ypaBHEHUI NEPBOroO
nopsiaka.(PelweHne 3agav)

Tema 21. QuddepeHumanbHble ypaBHEHNS
BTOPOro nopsigka.

OnpepneneHue guddepeHymansHoro
ypaBHeHusi BToporo nopsigka. Onpegenexue
pelleHus. HayanbHble ycnosus. Teopema
CYyLLEeCTBOBaHMUSA 1 €QUHCTBEHHOCTU
peweHusa. Cnyyau, gonyckawmoLime
MOHWXEHWS NopsiaKa.

MpakTuyeckme 3aHaTus: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsiaka, JOMNyCKaloLWMX NOHMXKEHNE
nopsigka.(PelweHune 3agay)

10

Tema 22. JInHenHble gndpdepeHumanbHble
ypaBHEHUS1 BTOPOro nopsiaka.

JInHelHble 0 gHOPOAHBbIE U HEOAHOPOAHbIE
anddepeHUnanbHble ypaBHEHUS BTOPOro
nopsigka. Teopembl 0 CBOMCTBAX PELUEHUN.
Teopembl 06 0obLieM pelleHnn. YpaBHEHUS
BTOPOro nopsifika ¢ NOCTOAHHbIMMU
KoagppuumeHtamun. Metopg peLleHuns
TNMHEWHBIX OQHOPOAHbIX U HEOAHOPOAHbIX
YpaBHEHWUW C MOCTOSHHBIMU
KoadhmumeHTamum.

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

13

10

Tema 23. Yucnosble pagbl.

OnpegeneHne 4YNCNoBOro psaa.
HeobxoaumbIin Npu3HaK CXOAMMOCTH.
MpaBuna gencteus ¢ pagamu. Pagbl ¢
NOSIOXUTENbHBIMKU YneHamu. NMpusHakm
CXO0OUMOCTU. 3HaKonepeMeHHble paabl.
Teopema JlenbHnua ans
3HaKo4yepeayLwmnxcsa pagos.
MpakTnyeckme 3aHsaTusA: MccnegoBaHne Ha
CXOOUMOCTb 3HAKOMOMOXUTESNbHbIX YNCMOBbLIX
psgos. NpumeHeHne Teopembl JlenbHuua
Ona nccnegoBaHus 3HaKoYepeayoLmMxcs
psaoB Ha cxoanmocTb. (PelleHne 3agad)

Tema 24. OyHKUMOHamNbHbIE PSabI.
CreneHHble psagbl. OnpegeneHne CTeneHHoro
psiga. O6bnacTtb CXOAMMOCTM CTEMNEHHOrO
psga. Teopema Abens. Paguyc n nHtepsan
CXOOMMOCTW.

Pagbl Tennopa n MaknopeHa.
MpakTnyeckne 3aHATUA: HaxoxaeHus
pagvyca 1 UHTepBana CXoanMOCTM
cTeneHHoro psiga. Pasnoxexve dyHKUnM B
psa Tennopa n MaknopeHa. (PeweHune
3agaud)

16

WUtoro B cemecTpe (Ha kypce anga 3A0)

17,25

ra

KoHcynbTauumn n npoMexyToyHasa atrectaums
(Ok3ameH, 3aueT)

24

24

299

2,75

10,25




Bcero koHTakTHas pab6ota u CP no

50,75 309,25

OVCUUNNuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH} OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALUU

5.1 OnucaHue nokasarenemu, KputepueB U CUCTeMbl OLleHUBaHNA pe3ynbTaToB o6yqe|-|m|

5.1.1 NMokasaTtenu oueHnBaHuUA

Kopn
KOMMeTeHUUn

MokasaTenu oueHnBaHNS pe3ynbTaToB 0by4eHus

HanmeHoBaHMe oLueHOYHOro
cpeactea

OlK-1

CDopmynMpyeT N 06 BbACHAET OCHOBHbIE MOHATUS, 3aKOHBbI, TEeOopeEMbl U
anropnTmbl N3yvaeMblX pas3gernioB MaTteMaTukn.

PelwaeT TvnoBble 3agaym un npmumMepbl N0 OCHOBHbIM N3y4YaeMbIiM
pasgenamMm MmaTeMaTuku.

OO6BbACHAET B3aMMOCBSI3b OCHOBHbIX MaTeMaTUYECKNX Moaenen un
MeToA0B U UX 3Ha4YeHne npun peleHnn NpakTn4ecknx sagav.

Bonpockl Ans yctHoro
cobecenoBaHus

BOI'IpOCbI Aana TectmpoBaHua

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus

OrK-8

MpUMeHsIET MeToAMKY pacyeTa TEXHOMOMMYECKMX NapaMeTpos,
napaMeTpoB CTPYKTYpPbl, CBONCTB TEKCTUMbHbIX MaTepUarnoB 1 U3Lenui.
UCMONb3YeT aHanMTUYEeCKin annapaT NPOeKTUPOBaHMS
TEXHOMOrMYECKMX NapamMeTpoB, NapamMeTpoB CTPYKTYpbl, CBOUCTB
TEKCTUIbHbIX MaTepuanos u nagenuin. CnocobeH npuMeHsiTb
pasnuyHble MeToAbl pacyeTa TEXHONOMMYECKMX NapameTpos,
napameTpoB CTPYKTYpPbl, CBOUCTB TEKCTUMbHLIX MaTepUaros U U3AENWNA.

5.1.2 Cnctema 1 KpuTepum oLueHUBaHus

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

LLlkana oueHnBaHus

YcTHOe cobecenoBaHue

MucemeHHasa paboTa

5 (oTnnyHo)

MonHbIN, ncyepnbiBaoLWmMI OTBET, ABHO
OEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHNe
npegmeTa u LWNMPOKYI0 3pyanLmIo B

oueHuBaeMon obnactu. Kputnyueckuin,
opurMHarnbHbIN noaxon K MaTepuarny.

4 (xopoLuo)

OTBEeT NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 0b0s3aTernbHbIX
MCTOYHUKOB nHopmauun. Moaxoa k
MaTepwuany OTBETCTBEHHbIN, HO
CTaHO4apTHbIN.

3 (yBoBneTBOpUTENBLHO)

OTBET BOCNPON3BOAUT B OCHOBHOM TOIbKO
NEKLUMOHHble MaTepuansbl, 6e3
camocTosiTeNnbHOM paboThl €
peKOMeHA0BaHHOW NMTepaTypon.
[leMoHCTpYpyeT NoHMMaHWe npegmeTa B
uenom, 6e3 yrnybneHus B getanmu.
MpUCYTCTBYIOT CyLLECTBEHHBLIE OLUMOKM MK
npo6Genbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.

2 (HeynoBMNETBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NOMOLLM 3k3ameHaTopa. HesHaHue
3HAYUTENBHON YaCTU NPUHLMMNMANBHO
BaXXHbIX 31IEMEHTOB ANCLMMINHDI.
MHoroumcneHHble rpybbie owmnoKu.

[ eMOoHCTpMpyeT NoHUMaHWe npegmeTa B

3auteHo uenom, 6e3 yrnybneHusi B getanm.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLy ak3aMmeHaTopa. HeaHaHue
He 3auTeHo 3HaYMTENbHONM YacTu NPUHLMMNANBHO

Ba)KHbIX 31IEMEHTOB ANCLMMITUHBI.
MHoroumcneHHble rpybbie owmnoKu.




5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIe ANl OLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNN) onbiTa AesATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Kypc 1

MaTtpuupl n onpegenutenn. Onpegenexunsi. CeoncTea. [lenctBust Hag maTpuuamun. PackpbiTue onpegenvrenen
BTOPOro U TPETbero NopsiaKoB..

CuncTembl NMHeHbIX ypaBHeHU. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynel Kpamepa.

BekTopbl B reoMmeTpuyeckon n koopanHaTHon cbopmax. Onpegenenne. CeoricTBa. [lencTBusA Hag BEKTOpaMU.
CkansipHoe, BEKTOPHOE M CMeLLaHHOE NMPON3BEeAEHNSI BEKTOPOB. VX reomeTpuyeckne npunoXeHus.

MpsiMasa Ha nnockocTu. Bugkl ypaBHeHU NpsMon.

lMnockocTtb B npocCTpaHCcTBe. PaanuyHble Buabl ypaBHEeHUA NSIOCKOCTHU.

Mpsmasa B npocTpaHcTBe. YpaBHEHWSI NPSMO B MPOCTPaHCTBE.

Yron mexagy npsiMoR U NOCKOCTLIO, YCMOBUS UX NapanienbHOCTV U NepreHanKynsipHOCTY

3
4
5
6 Yron mexay nriockocTAMU. YCrnoBusi napannenbHoCTU U NepneHankynapHOCTU NITOCKOCTEN
7
8
9

KpvBble BTOporo nopsiaka (3nnmnc, okpy>KHOCTb, runepbona, napabona), nx KaHOHUYECKNE YpaBHEHMS,
CBOWNCTBA, YepTeX.

10 npOVI3BOD,HaF|, ee onpepenexHune, I'eOMeTpI/I‘-IeCKVIIZ N MEeXaHU4YEeCKNUIN CMbICHIbI, npaBuna BblHUCNEHNA

11 MpounssoaHble n anddepeHumanbl BbiCLUNX NOPSAKOB

12 HenpepbIBHOCTb hyHKUMM B TOUKe, Ha oTpeske. Buabl pa3pbiBoB.

13 Teopembl Ponnsa v JlarpaHxa, nx reomeTpuyeckmin CMbich

14 MpaBuna JlonuTtansa packpbITUs HeonpeaeneHHOCTeN

MpUMeHeHnsa NOHATUA NPOU3BOAHOM ANS UCCNeJoBaHUsA CBOMCTB PYHKLUMM:
0 Bo3pacTaHue u yobiBaHne yHKLMM

0 TOYKM aKCTpemMyma

0 BbINYKNOCTb ee rpaduka

0 To4kn nepernba rpaduka

0 acuMnTOThl (BEPTUKANbHbIE N HAKITOHHbLIE)

15

16 dyHKUMM OBYX NepeMeHHbIX (onpeaeneHune, npeaern, HenpepbIBHOCTb)

17 3KCTPeMYM hYHKLMM ABYX NEPEMEHHBIX (HEO6XOANMOE 1 OCTAaTOYHOE YCIOBUS CYLLLECTBOBAHWUS 3KCTPEMYMA)

18 HeonpegeneHHbin nHTerpan (onpegeneHvne, CBONCTBa, METOAbI BbIYUCIIEHNS)

19 OnpepeneHHbIi MHTErpan (onpegeneHne, CBOMCTBA, Teopema o cpeaHeM). dopmyna HetoToHa — JlenbHuua.

20 OnpepgeneHHbin nHTerpan. Metoab! BelYUCNEHNS.

21 HecobcTBeHHbIe MHTerparnbl Nepeoro U BToporo poaos. OnpegenexHme. CxoguMocTb.

22 MpunoxeHusa onpegeneHHoro nHTerpana. Belumcnexnve nnowagen nnockux duryp

KomnnekcHble yncna. Onpepenenue. JeicTBnst Hag KoMnneKkcHeiMu Yncnamm. dopmyna Myaspa. Popmbl
3anncu KOMMMIEKCHOro Yncna.

23

OunddepeHumanbHbie ypaBHeHUs NePBOro NopsAKa, UX OCHOBHbIE BUAbI (C pasaensowmMmmcs u

24 o
pa3geneHHbIMU nepeMeHHbIMU, NIMHEUHbIE, OﬂHOpOJJ,HbIe). Obwee peweHne n 3agava Kowwum.

25 JInnenHble guddepeHumnanbHblie ypaBHEHUS BTOPOro nopsaka ¢ NOCTOSIHHBIMU KO3 duUMeHTamm

26 Yuncnosble pagbl. Onpegenexune. Ceonctea. Heobxoaumbii Npu3Hak cXogumMocTu.

27 |-|pVI3HaKVI CXOOAMMOCTU 3HAKOMOJIOXKNTENbHbIX U 3HakonepeMeHHbIX PpAaoB, abconTHasa cxoaMMOoCTb.

dyHKunoHanbHble pagbl. CTeneHHble pagbl. Obnactb cxogmmocTn. Teopema Abens. Paguyc n nHtepsan
CXOOMMOCTMW.

28

29 Psagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCTOBbIe 3afaHnA
Tunosble TecToBble 3afaHns HaxoaaTcs B MpunoxeHun k gaHHomy PI1[
5.2.3 TnoBble NPaKTUKO-OpPUEeHTUPOBaHHbIe 3adaHusA (3aga4m, Kemcbl)
TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3adaHunsa (3agayu, Kencol) Haxoaatca B MpunoxeHun k gaHHomy PI1L,

5.3 MeToau4yeckne matepuarnbol, onpegensowme npoueaypbl OLeHMBaHUA 3HAHUW, YMEHUN, BriageHun (HaBbIKOB
1 (UNK) NPaKTUYECKOro OMnbiTa AEeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocs K NpoMeXxyTo4yHoM aTTecTaumMm M Nopsaaok NIMKBUAaLMmM akageMniyeckomn
3a40/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHON aTTeCTaLMn perfiameHTMpPOBaHO NlokanbHbIM HopMaTuBHbIM akTtom CI6MYMTL
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOSA yCneBaeMoCTH U NMPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»




5.3.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No AMcumnivHe

YcTHas +

lMNucbmeHHas

KOMI'IbIOTepHOG TeCcTnpoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalmMm no AUCLUUNInHe

* Ha NoaroToBky oTBOAMTCA 45 — 60 MUHYT

* Ha OTBET No buneTty 1 gononHuTensHble Bonpockl 30 — 35 MUHYT

* CMONb30BaHVe BCMNOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPeayCMOTPEHO

* He JOMyCcKaeTCs UCMONb30BaHNe TEXHUYECKUX CPeACTB CBA3N (MOOUMbHBLIX TENedOHOB, NNAHLIETOB U T.M.) 1
Kakunx 6bl TO HY ObINIO MCTOYHMKOB UHGOPMaLMKU. HapylumTenam AaHHOro nNpasuna BbICTaBSAETCA OLEHKa — «He
3a4YTEHO» N «HEYAOBMETBOPUTESBHOY.

B TeyeHune cemecTpa BbINONHAETCS KOHTPONbHas paboTa.

NHas

6. YYHEBHO-METOAQUYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE ANCLUNMIIAHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa uspaHua |

Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nutepatypa

LWHapeBa, I". B. Bbicluas matemaTtumka Mockea: Avi Mt Ap Meaya 2023 Egtgsrlﬁ//vi/;vzv;é%r?]?;lfs
NnteuH, . B. Bhiclwias matematuka. CTaBponons: https://www.iprbooks
JInnennas anre6pa CTaBpononbCKum 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbIn yHMBEpCUTET
AbpamsH, A. B. HenpepbiBHas maTemaTuka: https://www.iprbooks
Teopus 1 npakTuka. hop.ru/129101.html
HeonpeneneHHble n
onpeeneHHble MHTerpansI, Poctos-Ha-[lony,
HECOBCTBEHHbIe MHTerpanbl, | 1araHpor: Vsparenscreo 2022
yncnoBsble psabl, PYHKLMM tOxHoro chepepantHoro
HECKOMbLKUX NepeMeHHbIX, yrusepcuteTa
anddepeHumnanbHble
ypaBHeHuUs
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
LWHapesa, I". B. Bbicluaa matemaTtuka Cumdeponons: http://www.iprbooksh
(nnHeliHas anre6pa) YHMBEPCUTET 3KOHOMMKM 2020 0p.ru/101397.htmi
1 ynpaBneHus
HepobGosa C.®., MaTtematuka. CankT-MeTenbvor http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHslie n CFIGFYI'Ig,D,yp ) 2023 tp_ext_inf_publish.ph
onpegenexHHble nHTerpanbl p?id=2023124
Konbuosa T.5., MaTtematuka. CankT-MeTenbvor http://publish.sutd.ru/
Hepobosa C.9. AHanuTnyeckas reomeTpus CI‘I6I‘yI'I%D,yp ) 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTBeeBa A.B., MaTtematuka c e 6vor- http://publish.sutd.ru/
Kpbinos A.B. aHKT-1 €Tepoypr. 2022 tp_ext_inf_publish.ph

crnerynta

p?id=2022106

6.2 MNepeyeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U UHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. TpeHaxep no BbICLEN MaTemaTuke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. MHdpopmaumoHHas cuctema «EgnHoe okHO gocTyna Kk obpasoBaTenbHbIM pecypcamy [QNEKTPOHHbIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHo-6MbnunoTeyHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyeHb NMULIEH3UOHHOIO U CBO60AHO pacnpoCcTpaHseMoro nporpammMHoro o6ecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOWN ANsA OCyLLeCTBNEeHMA o6pa3oBaTeNibHOro
npouecca no gucuuniuvHe

AyouTtopus OcHalleHue

MynbTuUMeguinHoe 060 oBaHue, cneunanuanposaHHas mebernb, focka
JlekumoHHas Y A PYA H P A
ayautopus

YuebHas ayantopusi

CneuunanuanpoBaHHasa mebenb, 4ocka




MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasneHuto noarotoBkn _ 29.03.02 TexHONOrmm n NPOEKTUPOBAHNE TEKCTUMbHbIX U34ENnNi
HammeHoBaHue Ol (npoduns): Bce npodumnu

MpunoxeHnue 1

5.2.2 TunoBble TeCTOBbIEe 3agaHnA

Ne n/n | POPMYNIMPOBKN TECTOBLIX 3a4aHUN
Cewmectp 1
1 Tema 1. MaTpuubl 1 onpegenutenu. lencTtBus Hag MaTpyuLamu.
6 -3 0
Mpwn kakom 3HayeHnnA onpegenutens |2 A—2 0/ =0
0 0 1
1) 2; 2) 1; 3) 0,5; 1H0
2 Tema 1. MaTpuubl 1 onpegenutenu. lencTteBus ¢ maTpuuamm.
_(-1 2 _(1 -1 —A. .
Ecrim A = ( 0 _5) mB= (3 ) ) To matpuua C=A-2B nwveeTt Bua:
-3 4\, 3 -4y, -3 4\, -3 4
DT )i (G Do) (s L) 9 )
3 Tema 2. CucteMbl JINHEMHbIX anreépanvyeckux ypaBHeHUN.
. . (1 2|1-3
Ecrn  (xg;y,) - pelueHne cucTeMbl IMHENHBIX YPaBHEHWUIA (3 2| 5 ) TO Xy — Yo, PaBHO
1) -7,5; 2) 0,5 3)-0,5; 4 75
4 Tema 3. BekTopbl. JIMHenHbIe onepauun Hag BeKTopamu.
[nuHa BekTopa a = 61 — 2] paBHa:
1) 2VJ10; 2)2V5 3)8 422
5 Tema 4. BekTophl. lponsseneHus sektopoB. NpumeHeHne nponsBeaeHUss BEKTOPOB ANA
pelweHns NpUKNagHbIX 3agay
HaHbl BekTopbl @ = (—1,2—4) n b= (2,-3,0), Toraa nx ckansapHoe NpPon3BeaeHne paBHoO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopsbl. ponsBeneHnsa BekTopoB. puMmeHeHue nponsBeaeHUA BeKTOPOB ANs
pelueHusi NpuKNagHbIX 3agay
Mpun kKakom 3HaYeHUn m BekTopbl d = (4;m; —8)u b=(-2-41) nepneHanKynapHbI?
1)4; 2) -4; 3) 0,4; H0
7 Tema 5. AHanuTM4Yeckas reomeTpusi Ha nnockoctu. Metoa koopauHat
OaHbl ABe Touku nnockoctn A (8; -6) n B (-2;4), Torga cepeavHa oTpeska AB nmeeT koopanHaThl:
1) (3:-1); 2) (55 3B 4) (3:-5)
8 Tema 6. AHanuTH4YecKkasa reomeTpus Ha nrockocTu. Npamasa Ha NNocKocTH




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

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

Tema 6. AHanuTu4eckas reoMeTpus Ha NMNOCKOCTMW. I'Ip;lmaﬂ Ha NIMOCKOCTHU

o o o 1
YpaBHeHVEM NpsiMON, NePneHANKYNSPHON NpsSIMOn y = X — 5, sABnsieTcs

1) y=%x+5;2)y=—2x+5;3)y=—%x—3;4)y=2x—3

10

Tema 7. AHanuTHU4Yeckasa reomeTpus Ha nnockoctu. Npsamasa Ha nnockocTm
KpuBble BTOporo nopsiaka.

@t2)? =82 _ 4

[aHo ypaBHeHue runepbonsl 5

Torpga paccrosiHue Mexay ee poKycamm paBHO:

1)6; 2)9; 3)3; 4)2+/5

11

Tema 8. AHanuTu4eckas reomeTpuma B npocTpaHcTBe. NNockocTb B NpoCTpaHCcTBe
HopmanbHbIV BEKTOP NAOCKOCTU x — 2y + 5z — 15 = 0 nmeeT koopanHaThI:

1) (1,2, 15);  2)(3;-2;5);  3) (-1;2;3); 4) (1,2;-15)

12

Tema 9. AHanuTuYecKas reoMmeTpusi B npocTpaHcTBe. [psimas B NpocTpaHcTBe

< < +5 -5
Hanpaensiowwit exTop npsmoit = = 2— ==

3 - nmMmeeT KoopanHaThbl:

1) (1.5:-5); 2) (0:5;-5); 3) (1:-3:2);  4)(2:3;5)

13

Tema 10. AudhbepeHumanbHoe ucuncneHme hyHKuMmn ogqHom nepemeHHon. BeegeHune B
MaTeMaTU4eCcKuin aHanms

In(1+x),

HanTtn obnacTtb onpeaeneHns yHKUMn y = 1

1) (1;); 2) (==;1) U (1;); 3 [-LDU@;=); 411U ;=)

14

Tema 10. OudbcbepeHumanbHoe ncuncneHne cbyHkunm ogHom nepemeHHon. BeegeHune B
MaTeMaTu4ecKkui aHanus

sin7x

- paBeH:
x—0 Sin10x

1) 0,7; 2) -0,7; 3)0; 41

15

Tema 10. QudbcbepeHumanbHoe ncuncneHne pyHKUUM ogHom nepemMeHHon. BeBegeHne B
MaTeMaTU4ecKuin aHanus

O603HaumB 0 — 6GECKOHEYHO Marnylo BEMNMYUHY, © - GECKOHEYHO GOMbLUYIO0 BENMYUHY, C — KOHEYHYHO

00+C
HeHyneBylo BeJIn4nHy, onpenenntb, YeMy paBHO COOTHOLLEHUE: T

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

16

Tema 11. AudpcbepeHuymanbHoe ucuncneHme pyHKUMmn ogHom nepemMeHHown. NMpouseogHas
yHKLUUN.




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

17

Tema 11. AudchbepeHuymnanbHoe ucuncneHme hpyHKLMN ogqHOMN NepeMeHHON.
hyHKUUN.

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

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

MpounsBogHasn

18

Tema 11. OudcdepeHumnanbHoe ncuncneHme pyHKLMn ogHoM nepemMeHHON. NMpounsBogHbie U

anddepeHumanbl BbiCWNX NOPAAKOB.
" 1
Vex OT PYHKUMN Yy = — PaBHa:

1)6/x*; 2)-6/x*; 3)6x*; 4) —6x*

19

Tema 12. NpumeHeHue anddepeHLManbLHOro UCHUCEHUA

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

f@).

vA

Torga To4ka MUHMUMYMa Ha npomexyTke (-5;4)

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

CemecTp 2

20

Tema 13. PyHKLUUM ABYX U HECKONbKUX NepeMeHHbIX.

1

O6nacTb onpeaeneHnst hyHKUMN Z = Toxy?

D x2—9y2>292)x2+9y2<93)x2+y?2>9,4)x* —y2>9

21

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

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

22

Tema 14. QkcTpeMyMbl PYHKLMN OBYX U HECKOJIbKNX NEPEMEHHbIX.
HalTu kpuTuyeckyto TouKky yHKUMN z = 2xy + x2 + y2.

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

23

Tema 15. HeonpeageneHHbIN UHTErpan U ero BblYMCrieHue.

+8
MHoxecTBO NnepBooOpasHbIX yHKUUKN f(x) = fm nmeeT BUA:

1) x+Inlx + 1|+ C; 2) x—=7nlx + 1|+ C;




2
3) x4+ 7In|x + 1| + C; 4) > +8x+C.

24

Tema 15. HeonpeaeneHHbIN MHTErpan u ero Bbl4nucneHue.

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

1) Vat+c, 2)2Vx"+C, 3)IVxT+C, 4)—%+C.

x2

25

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BblYnucneHue.

KakoB reomeTpuyeckunini CMbICN onpeaeneHHoro uHterpana ot dyHkumm y = f(x) B uHTepsane [a,b] B
[EeKapToOBOW CMCTEME KoopaMHaT?

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

4). lNpounsBegeHne cpegHero 3HavyeHms PyHKUMM B HTepBarne [a,b] Ha anuHy nHTepBana.

26

Tema 16. OCHOBHbI€E KIacCbl MHTErpupyeMbix hyHKLUNA.

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

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

27

Tema 16. OCHOBHbI€ KIlacCbl MHTErpUpyeMbIX PYHKLUNA.

Kakon nHTerpan He BblpaXxaeTCs B arieMeHTapHbIX (YHKUMAX?

dx; 2) fxe‘xzdx; 3)fe‘x2dx; 4)[ cos* 2 xdx

X
DI

28

Tema 17. OnpepeneHHblii MHTerpan. Heco6cTBeHHble UHTerparnbi.

KakoW 13 npuBeaeHHbIX HUXXE UHTErpanoB sABNsieTcsl HeCOBCTBEHHbIM, ecnu pyHkums f(X) - HenpepbiBHA?

1. [fedxe 2) [° fedx  3). [f)dx  4). [ f(x)dx

29

Tema 17. OnpegeneHHbIN nHTerpan. Heco6cTBeHHbIe MHTerpanbl.

wl
Yemy paBeH uHTerpan [ %dx’?

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

30

Tema 18. MpunoxeHus onpeaeneHHoOro UHTerpana.

Yemy paBHa nnowagb urypbl Ha pUcyHke?

1). [} fdx 2).L7(F() — p(x)dx 3). [} f(x)dx — [} p(x)dx 4). [, f(x)dx — [ (x)dx




31

Tema 19. YucnoBblie MHOXecTBa. MHOXXeCTBO KOMMIEKCHbIX YMcern

MoZaynb KOMMNMEKCHOro Yicna z = 2 — 3i paBeH:

1V5; 2)13; 3)5 4)V13.

32

Tema 19. YucnoBble MHOXecTBa. MHOXeCTBO KOMMJIEKCHbLIX YMucen
Ecrm z;, =1—i;z, =4 +1i,T0 z, - z, PaBHO:

1) 5+ 3i; 2)5-3i; 3)3-i;  4)3i

33

Tema 20. AudpchepeHumanbHbIe ypaBHEHMA NePBOro nopsiaka.

Kakoe wun3 ypaBHeHM He saBnsetca auddepeHUManbHbIM YpaBHEHMEM C  pas3gensitowuMUcs
nepemMeHHbLIMN?

1) Vy? + ldx = xydy; 22 = f(x)- g);

3) y +p) -y =g0); 4) dy—y = ctgxdx

34

Tema 20. AndcdepeHumnanbHbIe ypaBHeHUA NepBOro nopsgka.

. d
06w HTerpan agnddepeHUnansHOro ypaBsHeH s y—’; = xdx UMeeT Bua;

2 2 2

1 1_ +C;2 =X +C;3 =X +C;4 1—2+C
)y_z ')y_z ')y_z ') y_x

35

Tema 21. AudchepeHumanbHbIe ypaBHEHMA BTOPOro nopsigka.

IndbdepeHLmanbHbIM ypaBHEHNEM BTOPOro Nopsiaka SBNAeTCs:

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

36

Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHeHUS BTOPOro nopsigka.

[NaHo andbdepeHumansHoe ypasHeHne y — y — 6y = 0, TOraa xapakTepucTmyeckoe ypasHeHve byaer
nMmeTb BUA:

D6k2—k—1=0; 2Dk*+k+6=0; Dk +k—-6=0; Hk’—k—-6=0

37

Tema 23. Yucnosble paabl.

Kakoii U3 faHHbIX pAOOB ABNAETCA CXOAALLMMCS:

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

38

Tema 23. YucnoBble pAAbI.

[na kakoro n3 cnegyowux pagos BepHO yTeepxaeHne: ecnn  limu,, = 0 psg JOCTOBEPHO CXOAUTCA:

n-ow
bYerlaYiny Lyye
- = - e oy
n=1 o=t = V2 ="
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Nno HarnpasneHuo NoAroTOBKU 29.03.02 TexHonormm n NpoOeKTMPOBaHNE TEKCTUMNBbHbIX U3Oenuin
HanmeHoBaHue Ol (npoduns): BCe npoduau

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)

Ne n/n | YcnoBus TMNOBbLIX NPaKTUKO-OPUEHTUPOBAaHHbIX 3a4aHuK (3a4ay, Kencos)
Cewmectp 1

1 Tema 1. MaTpuubl 1 onpeaenuTenu.

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

TpebyeTca HanTn C = A - B — 2A.

2 Tema 2. CucteMbl FIMHENHbIX anredbpanyeckux ypaBHEeHUN.

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

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

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

2) HanTK peweHune 3TOW CUCTEMbI METOLOM MOSTHOMO UCKIIOYEHUS,

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

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

CpeacTtBamm BEKTOPHOM anredpbl HANTK:

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

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

CpepnctBamu BEKTOPHON anrebpbl HANTW:

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

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

5) 00BLEM Nupammnapl.

5 Tema 5. MeToa KoopAUHAT Ha NJTIOCKOCTHU

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




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

Tema 6. NpsaAmMas Ha NNOCKOCTU.

TpeyronbHuk ABC 3agaH csovmu BepumHamu: A(5,7);B(8,4)C(3, —3).
HarTu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha ocsx),

2) ypaBHeHMe CTOpPOHbI BA (B obLiem Bnae),

3) yron ¢ mexnay ctopoHamu BC n BA,

4) ypaBHeHMe MeanaHbl BM (¢ yrnoBbiM k03 ULMEHTOM),

5) ypaBHeHue BbicOoTbl AK (C yrnoBbiM KO3 DULIMEHTOM),

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

Tema 7. KpuBbie BTOpoOro nopsigka.
YKasaTb TUM KPMBOW BTOPOro NOpsiAaKa, HanTu ee napamMeTphbl, caenatb YepTex:

G5 yr g
16 9 '

Tema 8. [lnockocTb B NpOCTpaHCTBE

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

Hantu:

1) ypaBHeHue nnockoctu (ABC);

2) yron B mexagy npsmoin (AD) n nnockocTbeto (ABC);

3) ypaBHeHue npsamoin (L), npoxogswen yepes (-)D L nn. (ABD);
4) yron y wMexay nnockocTbio (ABC) 1 nnockocTbio (ABD);

5) ypaBHeHue nnockocTu (Q), npoxoasen Yepes(-) C || nnockoctn (ABD).

Tema 9. NpsaAman B npocTpaHcTBe

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

Hantu:

1) ypaBHeHue npsamoin (AB) B KaHOHUYECKON hopMeE;

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

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

10

Tema 10. BBegeHue B MaTeMaTn4eckmn aHanms.

log,(x-1)

HaiiTn obnacTb onpeaenexua yHkumm y = ——

11

Tema 10. BBegeHue B MaTemaTuyeckuin aHanus. Mpeagenbl M HeNpPepbIBHOCTb.

Bbluncnutb npegersnbl, He NoJ1b3yAChb NMpaBuUiioM Jlonutans:

349X 2 2

. X°+3 . 3x°—-1 X“=x—6 . C0S3x—cos4x

1) lim ; 2) lim——;3) lim 5———; 4) lim———————
x—>1 Vx+8 x> 5X“+2x x->-2Xx%+7x+10 x-0 X sin 3x




12

Tema 10. BBegeHue B MaTemaTuyeckui aHanus. Npegenbl ¥ HeNPepbIBHOCTD.
Haintn Toukm paspbiBa yHKLMU. [TOCTPOUTL YEPTEXK.
X, x <=2

y=44—-—x2 -2<x<0.
4 — x, x>0

13

Tema 11. AudcbdepeHumnanbHoe ucuncneHme pyHKLMN ogHOMN NepeMeHHOWN.

Monb3yack popmynamu ancddepeHUNpOBaHNA, HAUTU NPOU3BOAHbIE CreayoLwmnx QYHKUURA:

cos x
1)y=17'2).y=4cos3x;3).y = eVI9%; 4)y = x2,/1 — x2.

—sinx’

14

Tema 12. NpumeHeHue ancdepeHLManbLHOro UCHNUCIIEHUA.

Hantn npegensl, ncnonb3ysa npasuno Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim———; 2. lim———=;

x>0 X+3x2+2x4 x—0 1—cos 3x’

Insinx |

3.

4. lim(x+1) e ™.
xX—e0

x—>+0 Insin 5x’

15

Tema 12. NpumeHeHue aucdepeHUManbLHOro UCHUCIIEHUA.

HaiTu nHTepBarnsl MOHOTOHHOCTU M 9KCTPEMYMbl PYHKUMK y = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHue audcdepeHUManbLHOro UCHUCIIEHUA.
Haitn Hanbonbliee 1 HauMeHbllee 3HavyeHne dyHkuMM y = x3 —3x2 —9x + 35 Ha oTpeske

[-4; 4].

CewmecTp 2

17

Tema 13. PyHKUUN OBYX U HECKOJNIbKMX NEepPeMeHHbIX. YacTHbIe NPpoM3BOAHbIE.

x 0z 0z
z=In " [okasaTb, 4TO Xt 5 V= 0.

18

Tema 13. q)YHKLIVIVI ABYX U HECKOJIbKUX NepeMeHHbIX. I'Ipowaao,qHaﬂ no HanpaBJiIeHUO U
rpagueHT.

. a 1 - 2 2
HaifTn gradu w = B Touke M,(1;-;—1), ecnn | = OM,, u == + xz.
al 0 2 0 y

19

Tema 14. AkcTpeMyM (PYHKLMU HECKONMBbKUX NepeMeHHbIX.

Haiitu akcTpemMymbl pyHKUMM  z = 2x — 2y — x2 — y2.

20

Tema 14. AkcTpeMyM DYHKLIMN HECKONbLKNX NepeMeHHbIX.

Haintn Hanbonbliee 1 HauMmeHbllee 3HauyeHus PyHKUMM  z = x2 + 2y? + 1 B 3aMKHyTOW oBnacTtu,
orpaHuydeHHoun ocamu 0x, Oy n npsmon x+y=3.

21

Tema 15. HeonpeneneHHbIN MHTErpan v ero BbIYnCIeHue.

Bblumcnutb unterpan: [(x* + e*)dx

22

Tema 16. OcHOBHbIE KNaccbl MHTErPUpyeMbIX PYHKLUNA

ea'rctg(x)

dx;  2.J(x+ De*dx; 3.fﬂdx

Bolumcrmte: 1. | 2+3x-10

1+x2




23

Tema 17. OnpeneneHHbIN nHTerpan. Heco6¢cTBeHHbIe MHTerpan.l.

2
Bbluvcnus [ In x dx

24 Tema 18. NMpunoxeHus onpeneneHHOro UHTerpana.

Bbiuncnutb nnowaab urypbl, orpaHU4eHHON NTIMHUSIMUA

y=(x—-1?>uny=5-—x2
25 Tema 20. AndcpepeHumnanbHble ypaBHEeHUS NepBOro nopsaka.

HainTn o6wmit nHTerpan ypasHenuss ydx + (1 + x?)dy = 0.
26 Tema 20. AudbepeHumanbHbIe ypaBHEHUA NEePBOro nopsiaka.

Haitu pelueHne ypasHeHns: y — Ey = X YOOBMNeTBOpPsIOLLEE HayarbHbIM YCIOBUAM Vlg=1 =2

27 Tema 21. AndcpepeHumnanbHble ypaBHeHUS BTOPOro nopsaka.

Haintu yacTHoe pelueHune ypasHeHua (1 +x2)y" — 2xy = 0, yaoBNeTBopAioLLEe HaYanbHbIM YCOBUAM

Ve =0y _ =1,
28 Tema 22. lluHenHble gudcpepeHumanbHble ypaBHeHUS BTOPOro nopsigka.

HaiiTn yacTHoe pelleHne ypaBHeHUs, Y0BNEeTBOPSAIOLLEE YKa3aHHbIM HauyanbHbIM YCrOBUAM: Yy —

5 +4y=0, ylkeo=5 y]|_,=8
29 Tema 22. lluHenHble gudcpepeHUnanbHble ypaBHEHUS BTOPOro nopsgka.

HaiiTtun obliee pelueHve ypasHeHus  y — 3y + 2y = (34 — 12x)e”™ .
30 Tema 23. Yucnoeble pagbl.

w 7! 120 3! n!

WccnegoBaTh CXoguMOCTb paaa Znﬂﬁ =5ttt o+
31 Tema 23. Yucnoeble pagbl.

WNcecnepoBath cXxoaMMOCTb psaa Y, (—1)"1 % = lnT3 - ”de' +..+(=1)"? % +...
32 Tema 24. DyHKUMOHaNbHbIE PAAbI

Hantn nHtepBan u pagnyc cXogMmocTu psiga

i ! N SR P "+
n(m+2)" 38 150 Tam+2)
n=

33 Tema 24. dyHKUNOHaNbHbIE pAAbI

1-e~x

x2

Pa3noxutb B pag OyHKUMIO y =
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