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KaHaMaaT TeXHUYeCKnX Hayk, [JdoueHT BonbHoBa OnaHna
BnagumuposHa

0e3 yyeHon cteneHn, CTapinin npenogasaTenb KonbLoBa TaTtbaHa
BopucosHa

6e3 yyeHou cteneHn, CTapwunin npenogasaTenb MaTBeeBa AHacTacus
BukTopoBHa

KaHOuaaT TEXHUYECKMX Hayk, [JoueHT Mepansakosa Hatanbs
AnekceeBHa

JOKTOp TEXHUYECKUX HayK, 3aBeaytoLwmn kadenpomn PoxkoB Hukonam
HwukonaeBny
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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucumnnuHbl: CcopmMupoBaTe KOMMeTeHuMM obyuyarollerocss B 06nacTtu UCMONb30BaHWS OCHOBHbIX
MaTemMaTU4YeCckux 3aKkOHOMEPHOCTEN U MPUMEHeHNs1 MaTeMaTM4eckux Mogenen B NnpodeccuoHanbHom AeaTenbHoCTU. Takke
cnocobcTBoBaTh (POPMUPOBAHUIO KOMMETEHLMIA, AN YCNELUHOro OBMafeHUs KOTOpbIMU HEOBXOAMMO YMEHWE NOrMyecku
MbICMIUTb U FPAMOTHO M3naratb CBOW MbICIIN.

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:

OucuunnuHa 6asnpyeTca Ha KOMMNETEHUMSIX, CCHOPMMPOBAHHbLIX HA NpeablayLleM ypoBHE 06pa3oBaHus.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-1: Cnoco6eH NpMMeHATb ecCTeCTBEHHOHaYu4Hble N 06 eNnHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4ecKkoro
aHanusa u MogenupoBaHus B Npod)eCcCUOoHaNbHON AeATENIbHOCTU

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

OlNK-2: CnocoGeH y4dyacTBOoBaTb B NPOEKTUPOBAHUUN TEXHONMOIrM4eCKmnx npoueccoB C y4eTOM IKOHOMUNYECKUX,
JKONOorn4yeckux, coumanbHbIX U pyrux orpaHquHMﬁ

3HaTb: TeopeTnyeckMe OCHOBbI METOLOB MaTeMaTU4YeCKOro aHanmsa M MOAENMpOoBaHWs, NMPUMEHSIeMbIX Mpu 0b6paboTke
[aHHbIX O TEXHONOIMYECKUX npoLieccax 1 06opyLoBaHUM NPOM3BOACTBA U3AENWNIA NETKON NMPOMbILLIEHHOCTM

YMeTb: NpyMeHsTb MeToabl MaTeMaTUYECKOro aHanmaa v MoAenMpoBaHusi Npy NPOEKTUPOBAHUMN TEXHOMOMMYECKUX NPOLIECCOB
npon3BoACTBa W3OENUIA NErkon MPOMBILLNEHHOCTU C YYETOM 3KOHOMWYECKUX, 3KOMOMMYECKUX, coumanbHbIX W ApYyrux
orpaHnyeHnmn

BnageTb: HaBblkaMy NMPUMEHEHUST METOAOB MaTeMaTMYECKOro aHanuaa n MoAenumpoBaHus B 3a4adyax onTuMarnbsHoro Belbopa

obopyaoBaHus Ans NPOEKTUPYEMbIX TEXHOMNOMMYECKNX NPOLECCOB C YYETOM 3KOHOMUYECKUX, 3KONOMMYECKMX, COLMANbHbIX U1
OpYrux orpaHuyeHumn

3 PE3YNbTATbI OBYYEHUA NO AUCUUNNNHE
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Pasgen 1. OcHoBbI NMHENHON anredpsbl

Tema 1. MaTpuupl 1 onpegenutenm.
MaTpuubl. CBonctea matpuu,. [lenctems Hag
maTtpuuamu. Onpegenutenun. CeoncTtsea
onpegenutenen. Cnocobbl nogcyeta
onpeaenuTenen.

MpakTnyeckme 3aHaTUS: [Jencteua Hag,
MaTpuuamu. Cnocobbl nogcyeTa
onpegenutenen. (PeweHne 3agay)

Tema 2. Cuctembl NMNHENRHBIX
anrebpanyeckmx ypaBHeHUNn. CuctemMbl Tpex
NNHENHbIX YPaBHEHN C TpeMS
HeunsBecTHbIMU, opmynbl Kpamepa, meTton
MOMNHOrO UCKMIOYEHUS. 1 1 14 un
lMpakTuyeckme 3aHATUS: PelueHne cuctem
NVHEeNHbIX anredpanyecknx ypaBHEHWN
METOLOM MOJTHOIO UCKIOYEHUS, MO
dopmynam Kpamepa. (PelweHne 3agav)




Pasgen 2. BekTopsbl

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

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

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

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

13,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

12

rA

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

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

Tema 6. NMpsimas Ha NNOCKOCTW.

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

12

12

Tema 7. KpuBble BTOpOro nopsigka.
OkpyxHOCTb, annunc, runepbona, napabona,
NX KAHOHMYECKME ypaBHEHMS, rpachmku.
Ceoricta. O6Liee ypaBHEHME KPMBON
BTOPOro nopsigka.

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

Paspen 4. AHanutnyeckas reometpus B
NPOCTPaHCTBE

10

nn

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

Tema 9. lNpsimas B NpOCTpaHCTBE.

Mpsimas B NpOCTpaHCTBE Kak NMUHUSA
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 NPOCTPaHCTBE 4114
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
OYHKLMKN O4HOM nepeMeHHon. beckoHe4vHo
Marnble 1 6eCKoHeYHO BonbLIne BEMUYUHBI.
Mpegen dyHkuun. MNMpasuna BblYUCIEHMUS
npeaenoB. 3amevaTerbHble Npeaensl.
HenpepblBHOCTL (hyHKLUMK. CBOCTBA
HenpepbIBHbIX QYHKLUNA.

MpakTuyeckue 3aHATUSA: BblumcneHune
npeaenoB dyHkuun.MccnegosaHne yHKL MK
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PewweHune 3apay)

12

Tema 11. QuddepeHumansHoe ncuncrneHmne
OYHKLMKN O4HOV NEepEeEMEHHOMN.
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)

16

Tema 12. NpumeHeHne anddepeHumansHOro
NCYNCTIEHNS.

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

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

16

nn

Pasgen 6. ®yHKUMN HECKOMBKNX NEepeMeHHbIX

Tema 13. OyHKUUKN OBYX N HECKOMBKMX
nepemMeHHbIX.

OcHoBHble onpeaenerus. MNpupalleHue
dyHKUUKU. YacTHbIe NPOU3BOAHBIE, YaCTHbIE U
nonHel AuddepeHuman QyHKLMM MHOMMX
nepemMeHHbIX.

lMpakTnyeckme 3aHATUS: BblunucneHune
YaCTHbIX NPOU3BOAHbBIX OYHKLINNA.
MpumeHeHne nonHoro agnddepeHumana
PYHKUUIN MHOMUX NEePEMEHHbIX ANS peLleHnst
npakTu4eckmx 3agad. (PewweHne 3agay)

10




Tema 14. SKkCTpeMyMbl DYHKLMU OBYX U
HECKOJTbKUX NepeMEHHbIX.

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

Pasgen 7. HeonpegeneHHbi nHTerpan

10
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Tema 15. HeonpefeneHHblii HTErpan n ero
BblYMCIIEHNE.

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

Tema 16. OCHOBHbIE KNacChl UHTErPUPYEMbIX
yHKUMR.

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

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

20

Paspgen 8. OnpegeneHHbI MHTerpan

12
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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.

MpakTnyeckme 3aHATUSA: BbolumcneHue
onpegerneHHoro nHterpana.(PelwweHue 3agay)

Tema 18. NpunoxeHunsa onpegeneHHoOro
WHTerpana.

MpunoxeHns onpeaeneHHOro HTerpana K
3afjayam reomeTpun: BbIYMCIEHNE MoLWanen
nnocknx gpuryp, o6 beMoB Ten NepemMeHHoro
cedeHus. Obbem Tena BpaLleHus.
MpakTuyeckune 3aHaTus: MNpumeHeHne
onpeneneHHoro nHTerpana gns peleHus
npakTudeckmx 3agad. (PelwleHne 3agay)

10

Pasgen 9. luddepeHumansHble ypaBHEHNSA
N pagpl

12

ra

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




Tema 20. AudpdepeHumnansHble ypaBHEHUS
nepBoro nopsiaka.

OnpepeneHue guddepeHymansHoro
ypaBHeHusa nepsoro nopsigka. OnpegenexHve
peweHuns. HavanbHble ycnosus. OCHOBHbIE
BUabl AnddepeHUnanbHbIX YPaBHEHWI:
YypaBHEHUS C pa3geneHHbIMn 1
pasgensloLLmMMUCa nepeMeHHbIMN,
NVHENHbIe, OAHOPOAHbIE.

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

Tema 21. QuddepeHumanbHble ypaBHEHNS
BTOPOro nopsigka.

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

MpakTuyeckme 3aHaTus: PelweHne
onddepeHumanbHbIX ypaBHEHUI BTOPOTrO
nopsiaka, JOMNyCKaLWMX NMOHMXEHME
nopsigka.(PelweHune 3agay)

10

Tema 22. JInHenHble gndpdepeHumanbHble
ypaBHEHUS1 BTOPOro nopsiaka.

JInHelHble 0 gHOPOAHBbIE U HEOAHOPOAHbIE
anddepeHUnanbHble ypaBHEHUS BTOPOro
nopsigka. Teopembl 0 CBOMCTBAX peLUEeHUN.
Teopembl 06 0b6LLeEM pelieHnn. 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.

OnpepaeneHne 4Y1CnNoBoOro psaa.
HeobxoaumbIin Npu3HaK CXOAMMOCTH.
MpaBuna gencteusa ¢ pagamn. Pagbl ¢
NOSIOXUTENBbHBIMKU YneHamu. NMpusHakm
CXO0OUMOCTU. 3HaKonepeMeHHble paabl.
Teopema JlenbHnua ans
3HaKo4yepeayLwmnxcsa pagos.
MpakTnyeckme 3aHsaTus: MccnepgoBaHne Ha
CXOAMMOCTb 3HaKOMONOXUTENbHbIX YNCITOBbIX
psgoB. NpumeHeHne TeopeMbl JlenbHnua
ONs ccnefoBaHUs 3HaKovepeayLLmMxcs
pAOoB Ha cxoaMmocTb. (PellieHne 3aaay)

Tema 24. OyHKUMOHamNbHbIE PAabI.
CTteneHHble pagbl. 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

Utoro B cemecTpe (Ha kypce ansa 3A0)

17,25

ra

KoHcynbTaumm 1 npoMexyTovHas atrectauus
(Ok3ameH, 3ayerT)

24

24

299

2,75

10,25




Bcero koHTakTHas pabota u CP no

50,75 309,25
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

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

5.1.1 NMokasaTtenu oueHnBaHuUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KOMMAeTeHUUN cpeacTea
dopmynmpyeT 1 06BSACHSAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
Bonpockl Ans yctHoro
anropuTMbl M3yYaeMblx pa3genioB MmaTtemMaTuku.
cobecenoBaHus
PewaeT TvnoBble 3aga4m u NnpyMmepbl N0 OCHOBHBIM N3yYaeMbIM
OrlK-1 A P P y Bonpockl anga tectupoBaHus

pasgenam matemMaTuku.

OObsACHAET B3aMMOCBSI3b OCHOBHbIX MaTeMaTUYECKNX moaenen n
MeToO0B U UX 3HaYeHne npun peleHnn NnpakTn4yeckmnx 3agad.

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus

dopmynupyeT 1 NOHMMAET OCHOBHbIE MOHATUSA U METOAbI
aHanuTnyeckon n anddepeHumnansHON reoMeTpum, NMMHENHON anrebpel,
MaTEMaTUYECKOro aHanmnsa, TeEopum BEPOSITHOCTEN N MaTeMaTUYECKOn
CTaTUCTUKK, paboTaeT c MaTeMaTU4ecKkMm annapaTom, UCMOoNb3yeMOM B
cneumarnbHbIX Kypcax.

OriK-2 PeliaeTt TnoBble 3agayun ¢ AOBEAEHNEM peLleHns 40 NpuemMnemMoro
pe3ynbTtaTa (41cna, popmynel, rpadmka), B TOM Ymcre ¢
ncnonb3oBaHNeM 6a30BbIX MaTeMaTUYECKUX NaKeTOB U NPOrpamMm.
BocnpounssoauT Te gencTBus, KOTopble NPON3BOAATCS B peasibHOM
MaTeMaTU4eCKOM UccregoBaHnM NpyM MogenvMpoBaHNM NPOLECCOB U
Npou3BOACTB.

Bonpock! Ans ycTHOro
cobecenoBaHus

BOFIpOCI:I Aana TectmpoBaHuAa

MpaKTMKO-OPUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cnctema n KpuTepum oLeHUBaHUs

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue

MncbmeHHas paboTta

MonHbIN, ncyepnbiBaoLWMI OTBET, ABHO
OEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHNe
5 (oTnn4HO) npegMeTa 1 LUMPOKYH 3pyAnNLNIO B
oLeHnBaeMon obnactu. Kputnueckun,
OopurMHanbeHbIN NOAX04 K MaTepuany.

OTBET NOSHbIN, OCHOBAHHbLIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX

4 (xopoLuo) MCTOYHWUKOB MHbopMaumu. MNMoaxon K
mMaTepuany OTBETCTBEHHbIW, HO
CTaHOapPTHBIN.

OTBET BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHbIE MaTepuansbl, 6e3
camocTosTenbHon paboTbl ¢
peKoOMeHA40BaHHON NUTepaTypon.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
uenowm, 6e3 yrnyoneHus B getanu.
MpncyTCTBYIOT CYLLECTBEHHbIE OLLUMOKN NN
npobenbl B 3HAaHUSIX MO HEKOTOPLIM TEMaM.

3 (yooBneTBOpUTENbHO)

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHve

2 (HeyOBMNEeTBOPUTENBHO) | 3HAYUTENMBHON YacTu NPUHLMNNATBHO
Ba)XHbIX 3IEMEHTOB ANCLIMMIINHDI.
MHorouncneHHble rpybble owmbku.

[leMoHCTpupyeT NoHUMaHue npeameTa B

3a4TeHo uenom, 6es yrny6nenus B fetanm.




He 3auTteHo 3HaYUTENBHOM YacTu NPUHLMAMANbLHO

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHve

BaXHbIX 3M1EMEHTOB ANCLMMNIUHDI.
MHorouncneHHble rpybble oLmobKu.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, Heo6xoauMbIe ANl OLLeHKU 3HAaHUW, YMEHUN,
HaBbIKOB U (UNX) onbiTa AeATeNbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Kypc 1

1 Matpuubl n onpegenutenn. Onpegenenus. Ceonictea. [lenctenst Hag matpuuamun. PackpbiTue onpegenutenen
BTOPOro 1 TPETLEro NOPSAKOB.

2 CuncTembl NMHEHbIX ypaBHeHU. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. Teopema KpoHekepa — Kanennu.
®opmynbl Kpamepa.

3 BekTopbl B reoMeTpmnyeckon 1 koopamHatHon oopmax. Onpeaenerne. CeonicTtBa. [lencTBus Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE M CMeLLaHHOe NMPOun3BEeAeHNst BEKTOPOB. VX reomeTpuyeckne npunoxeHms.

4 Mpsimasa Ha nnockocTu. Bugbl ypaBHEHU NpsiMON.

5 lMnockocTb B NpocTpaHcTBe. PasnnyHble BUAbLI ypaBHEHUS NNIOCKOCTH.

6 Yron mexagy nnockocTaMu. YCnoBusa napannensHoCTU U NnepneHauKynspHOCTM NOCKOCTEN

7 Mpsimasa B npocTpaHcTBe. YpaBHEHWSI NPSMON B MPOCTPaHCTBE.

8 Yron mexagy npsiMoi 1 NoCKOCTbLIO, YCIOBUS UX NapannenbHOCT U NePNeHaUKYNSPHOCTY

9 KpwvBble BTOporo nopsiaka (3nnvnc, okpy>XHOCTb, runep6ona, napabona), UX KaHOHNYECKUe ypaBHEHUS,
CBOWCTBA, YepTex.

10 lMpounssoaHas, ee onpeaeneHne, reoMeTpUYecKUin 1 MexaHM4YeCKUn CMbICHbI, MpaBuna BblYUCIIEHNS

11 MponssoaHble n anddepeHumansl BbICLUMX NOPAOKOB

12 HenpepbIBHOCTL OYHKLUMKN B TOUKE, Ha oTpe3ke. Buabl paspbiBoB.

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

15 0 TOYKM 3KCTpEMyMa
0 BbINYKNOCTb ee rpaduka
0 Toukn nepernba rpaduka
0 acuMnTOoThl (BEpTUKanbHbIE N HAKIMOHHbIE)

16 ®yHKUMKN OBYX NepeMeHHbIX (onpeaenexHve, npeaen, HenpepbIBHOCTb)

17 OKCTpeMyM byHKLMM OBYX NEPEMEHHbIX (HE0OX0AMMOE N AOCTAaTOYHOE YCIOBUS CYLLECTBOBAHMUS KCTPEMYMA)

18 HeonpegeneHHbin nHTerpan (onpegenexHne, CBONCTBa, METOAbI BbIYUCIIEHNS)

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

20 OnpepgeneHHbin nHTerpan. Metoab! BelYUCNEHNS.

21 Hecob6cTBeHHble HTerparnbl nepeoro 1 BToporo pogos. OnpegeneHne. CxoauMocTb.

22 MpunoxeHus onpegeneHHoro uHTerpana. BelumcneHvne nnowagen nnockux uryp

23 KomnnekcHble yncna. OnpeneneHne. JeicTBnst Hag KoMnneKkcHeiMu Yncnamm. dopmyna Myaspa. Popmbl
3anMcu KOMMNIEKCHOro Yncna.

24 OnddepeHumanbHble ypaBHEHUS NepBOro nopsigka, X OCHOBHbIE BUAbI (C pa3aensiowuMmncs u
pasgeneHHbIMY NepeMeHHbIMU, NMHENHbIE, oaHOpoaHble). ObLee pelueHne 1 3agada Kowwuu.

25 JInnenHble guddepeHumnansHblie ypaBHEHUS BTOPOro nopsiaka ¢ NOCTOSIHHBIMU KO3 duLMeHTamm

26 Yucnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblii NpuaHak CXoaUMOCTW.

27 Mpu3HakyM CXOAMMOCTY 3HAKOMONOXNUTENbHbIX U 3HaKOMepeMeHHbIX pAAoB, abcontoTHas CX0AUMOCTb.

o8 ®yHKUMoHanbHble pagbl. CTeneHHble pagbl. ObnacTtb cxogumocTu. Teopema Abens. Pagunyc n uHtepsan
CXOAMMOCTW.

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TecTOBbIe 3agaHunsA

Tunosble TecToBble 3afaHns HaxoaaTcs B MpunoxeHun k gaHHomy PI1[

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3adaHusA (3agayum, Kemcbl)

TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHns (3aaaun, Keckl) HaxoaaTcs B MpunoxeHnn k gaHHomy PTL




5.3 MeToauyeckue matepuansi, onpegensiowme npoueaypbl oLueHMBaHUA 3HaHUN, YyMeHUIA, BnagaeHuin (HaBbIKOB
1 (MNK) NpaKTU4ECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4yHon atrecTauum u nopsaaok IMKBUJaLMn akagemMmyeckomn
3a0/MKEHHOCTHN

lMpoBegeHve NPoOMEXYTOYHON aTTecTauun pernameHTMPoOBaHO fokanbHbIM HOpMaTUBHbIM akTom CI6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTH U MPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gUMcumninHe

YcTHasa + MucbMeHHada KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNNHe

* Ha nogroTosky oTBoAMTCA 45 — 60 MUHYT

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

* CMONb30BaHVe BCMOMOraTenbHOW nuTepaTypbl (CIPaBOYHUKOB, KOHCMEKTOB U T.MN.) HE NPeayCMOTPEHO

* He JonycKaeTcs UCMOMNb30BaHNe TEXHUYECKUX CPeacTB CBA3N (MOBUMBHBLIX TenedOoHOoB, NNaHLWETOoB U T.M.) 1
Kakux 6bl TO HY BbINIO MCTOYHMKOB MHGOPMaLMKN. HapylumTenam AaHHOro npasuna BbICTaBNAETCS OLeHKa — «He
3a4TEHO» N «HEeYOO0BNETBOPUTENBHOY.

B TeyeHune cemecTpa BbINOMNHAETCS KOHTPONbHas paboTa.

6. YYEBHO-METOAWYECKOE U UH®OPMALMUOHHOE OBECMNEYEHUE ANCLUUNIIAHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHus | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
WHapesa, I'. B. Bbicwas matemaTuka - https://www.iprbooks
Mockea: An N Ap Megna 2023 hop.ru/132560.html
JNnteuH, . B. Briclwias matemaruka. CraBponorb: https://www.iprbooks
JInHeliHag anrebpa CTaBpononbCKui 2022 hop.ru/129574.html
rocyapCTBEHHbIN
arpapHbli yHMBEpCUTET
AbpawmsiH, A. B. HenpepbiBHas maTemaTuka: https://www.iprbooks
Teopus 1 NpakTuka. hop.ru/129101.html
HeonpeaeneHHble n
onpeaeneHHble UHTerpansl, POCTC_’B'Ha'D-OHV'
HeCOBCTBEHHbIe MHTerpansl, | 1araHpor: Magarenscrso 2022
uncroBble psiabl, YHKLMM tOxHoro cheaepantHoro
HECKOMLKUX NepeMeHHbIX, yrusepcuteTa
andpdepeHumanbHble
YypaBHEHUS
6.1.2 lononHuTenbHas y4yebHas nutepatypa
WHapesa, I'. B. Bbicluaa matemaTtumka Cumdpeponons: http://www.iprbooksh
(nnHerHasa anrebpa) YHUBEPCUTET 3KOHOMUKM 2020 0p.ru/101397.html
1 ynpaBneHusi
Hepob6osa C.9., MaTtematuka. Cankr-NeTen6vor http://publish.sutd.ru/
Konbuosa T.5. HeonpegeneHHble n CI'I6FYI'IE)I',D,yp ’ 2023 tp_ext_inf_publish.ph
onpegeneHHble nHTerparnbl p?id=2023124
Konbuosa T.5., MaTtematuka. Cankr-leTen6vor http://publish.sutd.ru/
Hepo6Goga C.®. AHanuTndeckas reomeTpms CI'I6FYI'IE)I',D,yp ) 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTteeeBa A.B., MaTtematuka c n VDI http://publish.sutd.ru/
Kpbinos A.B. ch';(a6reJ|?IE)mypr' 2022 tp_ext_inf_publish.ph
p?id=2022106

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep no BbICLIEN MaTeEMaTHKE [ONEeKTPOHHbIN pecypc]. URL: http://e-math.ru

2. MHdhopmaumoHHas cuctema «EgnHoe okHO JocTyna Kk 06pasoBaTernbHbIM pecypcamy [ONekTPoHHEIN pecypc].
URL: http://window.edu.ru

3. OnekTpoHHO-6MbNnoTeyHasa cuctema IPRbooks [3OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoOro obecnevyeHust
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnucaHme maTtepuanbHO-TeXHU4YECKON 6a3bl, HeOO6XO0ANMMOM ANs ocyllecTBNeHus obpasoBaTefnibHOro
npouecca no gucumnnuHe

AyauTtopus OcHalueHne

MynbTuMeauiiHoe oGopyaoBaHue, crneumannanpoBaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A
ayautopusa

CneumnanuanpoBaHHas mebenb, gocka
YyebHas aygutopusi




MpunoxeHne 1

MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasneHunto noarotoBkn _ 29.03.01 TexHoNornsa nsgenui Nerkon NPOMbILLIIEHHOCTH

HammeHoBaHue Ol (npoduns): Bce npodumnu

5.2.2 TunoBble TeCTOBbIEe 3agaHnA

Ne n/n | DOpMYNNPOBKM TECTOBBIX 3a4aHUN
Cemectp 1
1 Tema 1. MaTpuubl u onpegenutenu. [lencTBmua Hag MaTpyuamMm.
6 -3 0
Mpw kakom 3HayeHuUnA onpegermTtens |2 A—2 0[=0
0 0 1
1)2; 2)1 3) 0,5; 4)0
2 Tema 1. MaTtpuubl n onpegenutenu. [leMicTBMA ¢ MaTpuuamu.

Ecrm A = (_1 2 ) MB= (1 _1), To Mmatpuua C=A-2B umeeT Bua;

0 -5 3 2
-3 4\, 3 =4, -3 4. -3 4
D o) (G ) (s L) 9 o)
3 Tema 2. CuctemMbl NMNHENHbIX anredbpanyecknx ypaBHeHUN.

. .1
Ecnn  (x4;y,) - pelleHne cucTeMbl NIUHERHbIX YpaBHEHUI (

3 §|_53),T0 Xo — Yo PaBHO

1) -7,5; 2) 0,5 3)-0,5; 4H 75
4 Tema 3. Bektopbl. JIMHeHble onepauvm Hag BeKToOpamu.

[nvHa BekTopa a = 61 — 2] paBHa:

1) 2V10;  2)2V5;  3)8  4)2V2
5 Tema 4. Bektopbl. [TponsBeaeHns BektopoB. NpumeHeHne npon3BeaeHUsi BeKTOPOB A pelueHusi
nPpUKNagHbiX 3agav

HaHbl BekTopbl a = (—1,2—4) u b= (2,-3,0), Torga ux ckansipHoe NpounsBeaeHne paBHoO:

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

6 Tema 4. BekTopbl. [IponsBeaeHus BekTopoB. MpumMeHeHMe Npon3BeaeHNs1 BEKTOPOB Arisl pelleHus
nNpuKnagHbIX 3agav

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHauKyNsapHbI?

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

7 Tema 5. AHanuTnyeckasa reomeTpusi Ha nnockoctu. Metoa koopauHar
[aHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepenunHa otpeska AB nmeeT KoopanHaThI:

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

8 Tema 6. AHanuTUYeckas reomeTpusi Ha nrockocTu. NMpsimas Ha NNOCKOCTU

[aHo ypaBHeHue npamMon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon Ko3(pUUMEHT 3TON NPAMON paBeH:




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

9 Tema 6. AHanuTUYeckas reomeTpus Ha nnockocTu. Npsmas Ha NNocKkocTU
YpaBHeHuem nNpsiMou, NepneHanKynsapHON NPAMON y = %x — 5, aBnsieTcs
1) y=%x+5;2)y= —2x+53)y = —%x—3;4)y= 2x—3
10 Tema 7. AHanuTUYecKas reomeTpusi Ha nrockocTu. NMpsamasa Ha NNOCKOCTH
KpuBbie BTOpOro nopsiaka.
[aHo ypaBHeHue runepobonsl @ - % =1.
Torpa paccrosiHue mexay ee pokycamm paBHO:
1)6; 2)9; 3)3; 4)2v5
11 Tema 8. AHanuTUYeckas reomeTpusi B npocTpaHcTBe. [NocKocTb B NpocTpaHCTBe
HopManbHbI BEKTOP NAOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopanHaThI:
1) (1,2;15);  2) (1;-2;5);  3) (-1;2;3); 4) (1;2;-15)
12 Tema 9. AHanuTnyeckasa reometTpusi B npocTtpaHcTBe. NpAamas B npocTpaHcTBe
< . X y+5 z-5
HanpaBnsiiowwmin 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. OudpchbepeHumanbHoe ncumcneHme pyHKuMmn ogHon nepemeHHon. BBegeHue B
MaTeMaTU4YeCKuin aHanus
HaiiT o6nacTb onpeaeneHns dyHKUMM y = l"ilflx) :
1) (w);  2) (o1 U (L); 3) [FL DU ); 4)(-11) U (1;0)
14 Tema 10. OuddbepeHumanbHoe ncumcneHme yHKLUM ogHOM nepemeHHon. BeBegeHue B
MaTeMaTU4yecKuim aHanus
sin7x
- paBeH:
x—0 Sin10x
1)0,7; 2)-0,7; 3)0; 4H1
15 Tema 10. OudhdbepeHumansHoe ncumcneHme yHKkuMn ogHon nepemeHHown. BBeaeHuve B
MaTeMaTU4YecKuin aHanus
O603HaumB 0 — 6ECKOHEYHO Many BENNYMHY, © - GECKOHEYHO 6oMbLUyto BenMYmHY, C — KOHEYHYIO
HeHyneByo BENUYMHY, onpegennTb, YeMy paBHO COOTHOLLEHME:! °°T+C
1) 0; 2) =; 3)C; 4) HeonpeaeneHHOCTb
16 Tema 11. OudpchbepeHumanbHoe ucumcneHme byHKumMmn ogHon nepemeHHown. NMponssoagHas PyHKLUN.
MpounssoaHas pyHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* *3
17 Tema 11. OQudpchbepeHumanbHoe ncumcneHne yHKLMn ogHon nepeMmeHHon. [lMpousBoaHas pyHKUUK.

MpoussogHaa dyHKUMKM ¥ = In(1 — x?) B TOUKe X=2 paBHa:

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




18

Tema 11. OudpchbepeHumanbHoe ncumcneHme yHKumMm ogHon nepemeHHown. NMponssoaHbie n
AandcpepeHumanbl BbICLUNX NOPSAKOB.

n 1
Yix OT PYHKUMM  y = — paBHa:

1)6/x*; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHue andcepeHUnanbLHOro ncHUcneHus
®yHKkuMsa y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadgpmk dyHkumm y = f'(x).

vA

yar NIl

A

%Y

Torga To4yka MMHMMYMa Ha npomexyTke (-5;4)

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

Cemectp 2

20

Tema 13. ®yHKUMMN OBYX U HECKOJNIbKUX NepPeMEHHbIX.

1

Ob6nacTtb onpeaeneHns pyHKUuKU Z = Tt

Dx2—y2>2920)x>+y2<93)x%2+y2=>294)x*—vy?>>9

21

Tema 13. ®yHKUMUN ABYX U HECKOJNIbKUX NEepeMEeHHbIX.
Hantn grad(z)dpyHkumm z = arctg(x + y) B Toudke (0; 0):

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

22

Tema 14. kcTpeMyMbl (pyHKLMN ABYX U HECKONbKUX NEPeMEHHbIX.
HaiiTn kpuTuyeckyto TouKy dyHKUMKU z = 2xy + x2 + y2.

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

23

Tema 15. HeonpegeneHHbIW MHTerpan U ero BblYMCreHune.
8
MHoxecTBO nepBoobpasHbiX pyHKUMK f(x) = i—:l nmeeT BUA;

1) x+ In|x+ 1| + C; 2) x —7In|x+ 1|+ C;

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

24

Tema 15. HeonpepeneHHbIW MHTErpan u ero Bbl4UCneHume.
MHOxecTBO NepsoobpasHbix dhyHKUMK f(x) = Yx nmeeT Bua:

) Vxt+c, 22Vt +c, 3) VR4, 4)—%%.

x2

25

Tema 15. HeonpeneneHHbIW MHTErpan u ero Bbl4UcneHue.

KakoB reomeTpunyeckuii CMbICN onpeaeneHHoro nHTerpana ot dyHkumm y = f(x) B uHTepBane [a,b] B
[eKapToBOM CUCTEME KoopAUHaT?

1). AnuHa nuHuu y = f(X) B nHTepBsane [a,b];




2). Mnowagb urypsbl, orpaHmdeHHon nuHnen y = f(x) B nitepsane [a,b];
3). CpegHee 3Ha4veHune pyHkumm y = f(x) B uHTepBane [a,b];

4). MNpoussegeHne cpegHero 3HavyeHus oyHKUUKM B MHTepBane [a,b] Ha gnvHy nHTepeana.

26

Tema 16. OCHOBHbIE KINacCbl MHTErPUPYeMbIX (PYHKLUNA.

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

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

27

Tema 16. OCHOBHbIE KNaccbl MHTErpupyemMbIX (OYHKLUN.

Kakow nHTerpan He Bblpa)kaeTcs B dfieMeHTapHbIX PYHKUNAX?

1). f\/%dx; 2) [xe*dx; 3)[e*dx; 4)[ cos*2xdx

28

Tema 17. OnpepeneHHbIn nHTerpan. Heco6cTBeHHbIE MHTerpanbl.

Kakol 13 npMBegeHHbIX HKe MHTErpanoB sBNAeTCs HecoOCTBEHHbIM, ecnn dyHKums f(X) - HenpepbiBHA?

1). Jof@dx 2) [° feydx  3). [f()dx  4). [T f(x)dx

29

Tema 17. OnpeageneHHbIn nHTerpan. Hecob6cTBeHHbIe UHTerparnbl.

l
UeMmy paBeH uHTerpan flw%dx?

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

30

Tema 18. NMpunoxxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

1). [} f(dx 2).[(f(x) — 9())dx 3). [, fFO)dx — [ p(x)dx 4). [} f(x)dx — [ p(x)dx

31

Tema 19. YucnoBble MHoXecTBa. MHOXeCTBO KOMMNJMEKCHbIX Yucen

Mogaysb KOMNNEKCHOro Yucna z = 2 — 3i paBeH:

1W5;, 2)13;  3)5; 4)V/13.

32

Tema 19. YucnoBble MHoXecTBa. MHOXXeCTBO KOMMMEKCHbIX Yucen
Ecrm z, =1-i;z,=4+1i, 70 z, - z, paBHO:

1) 5+ 3i; 2)5-3i;; 3)3—i;  4)3i

33

Tema 20. OudrchpepeHumanbHbie ypaBHEHUSI NEPBOro nopsiaka.

Kakoe 13 ypaBHeHUN He sBnsdeTcs avddepeHumnanbHbiM YpaBHEHMEM C pa3gensiowmMMmmncsa nepeMeHHbIMN?




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

r . d

3) y +p() y=gx):;  4) T =ctgxdx
34 Tema 20. OudrchepeHumanbHbie ypaBHEHUSI MEPBOro nopsiaka.

O6wwmit uHTerpan guddepeHUmnansHOro ypaBHeHnst 3—32’ = xdx nMmeeT BUA:

1 1—xz+C 2 1—xz+C 3 —x2+C4 L_ Z4+cC

) y_z !)y_z ')y_z !) y_x

35 Tema 21. OudpchbepeHumanbHbIe ypaBHEHUS BTOPOro nopsiaka.

OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsaka ABnseTcs:

dy

Dy~ - yitgx = x;2)4y" — 3y’ = 5e*; 3)4y" —3y" + 2y = 5e*; Hx’y? —2xy+1=0
36 Tema 22. lluHenHble auddepeHUManbHbIe ypaBHEHMS BTOPOro nopsiaka.

OaHo anddepeHumansHoe ypaBHeHe y" —y' — 6y = 0, Toraa xapakTepucTmyeckoe ypaBHeHne byaeTt umeTb

BMA:

D6k?—k—1=0; 2Dk?+k+6=0;, Dk?’+k—6=0;, Dk*’—k—-6=0
37 Tema 23. Yucnossble pagbl.

Kakon n3 gaHHbIX psiaoB ABNSAETCS CXOAALMNMCS:

D3 a3 95l oS

=; 3 =
n=1 n=1 n n=1 \/H n=1

38 Tema 23. Yncnossble psagbl.

NS kakoro 13 cnepyowmx psaoB BEPHO YTBEPXKAEHUE: eCni r{irzzoun = 0 psig AOCTOBEPHO CXOAUTCS:

1 i( 1)n1.2 51.3 i 1 " - 3n
) DT =)
n=1 n=1 n=1 n=1




Mpunoxexne 2

MpunoxeHue

paboyen nporpaMmMbl AUCLMMNNNHbI Martematuka

HaumeHogaHue OUCL{UI'IHUHbI

Nno HarnpasneHuo NoAroTOBKU 29.03.01 TexHonorns n3genum Nerkon NPOMbILLINEHHOCTU
HanmeHoBaHue Ol (npoduns): BCe npoduau

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

Ne n/n | YCcnoBums TUNOBbLIX NPaKTUKO-OPUEHTUPOBAHHLIX 3adaHni (3agay, KeMcoB)
Cemectp 1

1 Tema 1. MaTpuubl U onpegenuTenu.

NaHbl oBe matpuupl A = (é i) mB= (_11 i)

Tpebyetca Hanitn C = A - B — 2A.

2 Tema 2. Cuctembl NMMHENHbIX anreébpanyecknx ypaBHeHUN.

Cwnctema TpéX NMMHENHbIX ypaBHEHWUI C TPEMSI HEM3BECTHBLIMW X1, X2, X3 3aAaHa pacLUMPEHHOW MaTpuLen
1 2 14
(3 -5 3 1).

8

2 7 -1
TpebyeTcsa: 1)  3anucaTb CUCTEMY B KAHOHMYECKOW (POPME (B BMOE CUCTEMbI YPABHEHWIA),

2) HaWTK peLleHne 3TON CUCTEMbl METOAOM MOSTHOMO UCKITIOYEHUS,

3) pewwmTb 3Ty Xe cucTemy no chopmynam Kpamepa.
3 Tema 4. BekTopbl.

OaHbl BepwnHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npunyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHWsI.

CpenctBamMu BEKTOPHOW anrebpbl HAWTU:

1)  BEKTOPbI C HAa4arnoMm B TOYKe B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NMPaMuUabl;
2)  ANMHY 1 HanpaBnsiolWwme KOCUHYCbl BekTopa BC;
4 Tema 4. BekTopbl. [lponsBegeHns BEKTOpOB

OaHbl BepwinHbl nupamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém Toukn A, B, C -
BEPLUMHbI €€ OCHOBaHMWsI.

CpenctBamMu BEKTOPHOW anrebpbl HAWTU:

—_

ckansipHoe npouasefeHne BekTopoB BC U BQ;

)
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BeKTOpHOe npousBeneHue BekTopoB BC U BA;
4) nrowanb OCHOBaHUS NMpamuibl;
5)  06bEM nupamumabl.
5 Tema 5. MeToa KoopAMHAT Ha NSIOCKOCTU

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

HaiTtu gnuny BeicoThl h, npoBeaéHHOM U3 BepLumHbI C.




Tema 6. NpsAmMaa Ha NNOCKOCTMU.

TpeyronsHuk ABC 3agaH cBovmMu BeplumHamu: A(5,7);B(8,4)C(3,—3).
HanTu: 1) ypaBHeHune ctopoHbl BC (B oTpeskax Ha 0ocsix),

2) ypaBHeHMe CTOpoHbl BA (B obwiem Buge),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne megunaHbl BM (¢ yrnoBbiM KOS ULMEHTOM),

5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KO3hprLMEHTOM),

6) ypaBHeHue npsimon L, npoxoaswen yepes Touky C || BA,

Tema 7. KpuBble BTOpOro nopsiaka.

YKkasaTb TUN KpMBOW BTOPOro nopsiaka, HanTn ee napameTpbl, caenaTb YepTex:

(x+5)2 2
- =1
16 9

Tema 8. NnockocTb B NpocTpaHCcTBe

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

Hantu:

1) ypaBHeHune nnockoctu (ABC);

2) yron B mexay npsimon (AD) n nnockocTbto (ABC);

3) ypaBHeHue npsamon (L), npoxogsawen yepes (-)D L nn. (ABD);
4) yron y Mexay nnockoctbio (ABC) n nnockocTeto (ABD);

5) ypaBHeHue nnockoctu (Q), npoxoasiuen yepes(-) C || nnockoctn (ABD).

Tema 9. lNpsimas B npocTpaHcTBE

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

Hantu:

1) ypaBHeHue npamon (AB) B kaHOHMYECKOW hopMme;

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

3) Tynow yron a mexay npsmbiMu (AB) u (AD), T.e. a = (AB " AD)

10

Tema 10. BBegeHne B maTemMaTuyecKkum aHanums.

logz(x—1)

Havitn obnactb onpegenenns pyHkummn y = p—

11

Tema 10. BBeaeHue B maTemaTuyeckun aHanus. Npeaensl n HeNpPepbIBHOCTD.

Bbluncnntb npenenbl, He Nonb3yAcb NpasuiomMm Jlonutans:

3 X 2 2
. x°+3 . 3x“-1 . X“—x—6 . cos 3x—cos 4x
1) lim ; 2) lim ——;3) lim = ; 4) lim———————
x—-1 Vx+8 x—o00 5X“+2x x—>—-2X“+7x+10 x-0 xsin3x

12

Tema 10. BBeaeHue B maTemaTuyeckmn aHanus. Npeaensl n HeNpepbIBHOCTD.

HainTtun Toukm paspbiBa pyHKUMK. [TOCTPOUTE YepTEXK.




X, x< =2
y=44—x% -2<x<0.
4 — x, x>0

13

Tema 11. OudbdepeHumanbHoe ncuncneHme PyHKUUM OgHOW NepeMeHHON.

Monb3ysack dopmynamu anddepeHUMpoBaHns, HanTU NPON3BOAHbIE CNEeaYOLWMX (PYHKLNA:

cos x

Dy =1——>—32)y =4cos3x;3).y = eV9%; 4)y = x%/1 — x2.

14

Tema 12. NpumeHeHne audcdepeHUanbLHOro NCYNCEHNA.

HainTtn npegensl, ncnone3ys npasuno flonutans:

. 1+4x—x* . 1—cos 2x
1. lim———; 2. ;

X—00 X+3x24+2x%’ x>0 1—cos 3x’

3. lim =X 4. lim(x+1) e ™.

x—+0 Insin 5x’ x—00

15

Tema 12. NMpumeHeHue andchbepeHUManbHOro MCHUCTIEHUS.

HaiiTu nHTepBanbl MOHOTOHHOCTU M 3KCTpeMyMbl oyHKUMKM v = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHue anddepeHUManbLHOro CHUCTIEHUS.
HaiiTn HanGonbluee 1 HaumeHbluee 3HavyeHne pyHKumMn y = x3 — 3x%2 —9x + 35 Ha oTpeske

[-4; 4].

Cemectp 2

17

Tema 13. PyHKLMM ABYX M HECKONbBKUX NepeMeHHbIX. YacTHbIe NPOu3BoOAHbIe.

x 0z 0z
zZ= ln;. [okasaTb, 4yTo X +£-y =0.

18

Tema 13. DyHKUMM ABYX U HECKONbLKUX NepeMeHHbIX. lMponsBoaHasi No HanpaBreHUIo U rpagueHT.

. G} 1 7 > 2
Haittn gradu w a—’l‘ B Touke Mo(1;5;—1), ecnm | = OM,, u = Z;+xz.

19

Tema 14. AkcTpeMyM (PYHKLMN HECKOJTbKUX NepeMeHHbIX.

HainTn skcTpeMyMbl PyHKUMKN  z = 2x — 2y — x% — y2.

20

Tema 14. dkcTpemMyM (DYHKLMN HECKONMBKUX NePeMeHHbIX.

Halitn HanGonbluee U HauMeHbLLee 3Ha4YeHus hyHKUMM z = x2 + 2y2 + 1 B 3aMKHyTOW obracTu,
orpaHuydeHHon ocsamm 0x, Oy n npsimon x+y=3.

21

Tema 15. HeonpepeneHHbIN NHTerpan u ero BblunUcreHue.

Bbiumcnuts uHTerpan: [(x* + e*)dx

22

Tema 16. OCHOBHbIe KNnaccbl MUHTErpUpyeMbIX (PyHKLUN

earctg(x)

dx;  2.f(x+1e*dx; 3. 2xt3

Bbiuvcrite: 1. f X2+3%-10

1+x2

23

Tema 17. OnpegeneHHbIN nHTerpan. Hecob6cTBeHHbIe MHTerpanbl.

2
BblumcnuTs [ In x dx

24

Tema 18. NMpunoxeHus onpeaeneHHOro UHTerpana.
Bblumcnntb nnowanb durypbl, OrpaHNYeHHOW NMMHUAMU
y=x—-1%*uny=5-—x%

25

Tema 20. AucbcpepeHumnanbHbie ypaBHEHUS NEPBOro NopsaKa.




Haiitn obwwuin uiterpan ypasHenust ydx + (1 + x*)dy = 0.

26 Tema 20. OudbcpepeHumnanbHblie ypaBHEHUS NepBOro nopsaka.
HainTtu pelweHve ypaBHeHus:: y' — f—cy = X YAOBETBOPSIOLLEE HaYanbHbIM YCIIOBUSM V01 = 2

27 Tema 21. OucbcpepeHumnanbHbie ypaBHEHUSI BTOPOro nopsigka.

Haitu yactHoe pelueHue ypasHeHust (1 + x2)y” — 2xy’ = 0, yOOBnNeTBOPSAIOLLEE HAYarbHLIM YCIIOBUAM

ylx:l = 0;y’|x:1 =1
28 Tema 22. IluHenHble andcdepeHunanbHble ypaBHEHUSI BTOPOro nopsigka.

HainTu yacTHoe pelleHve ypaBHeHUs, YAOBNEeTBOPAOLLEE YKasaHHbIM HavarnbHbIM ycnosuaMm:  y" — 5y' +

4y =0, ylx:O =5, y’|x=0 =8
29 Tema 22. IluHenHble gudcepeHumnanbHble ypaBHEHUS BTOPOro nopsigka.

Havitn obwee pelieHve ypasHenns  y" —3y' 4+ 2y = (34 — 12x)e” .
30 Tema 23. Yucnosble psaabl.

w N 120 3! n!

MccnepoBatb CX0AMMOCTb paaa Zn=1; == + = + = +...+ = +...
31 Tema 23. Yucnossble psaabl.

WNccnepoBaTb cxoaMMocTb psiaa o (=1)nt % = I"T3 — ”774 +..+(—1D)*? % +..
32 Tema 24. dyHKUMOHaNbHbIE pAAbI

Haintn nHtepean n pagmyc CXogMMocTu psaa

5:1 NS SO VP SO S
in(+2)" 378" 150 a2
=

33 Tema 24. dyHKUMOHaNbHbIE pAAbI

1-e~*?

x2

Paznoxutb B pag pyHkumio y =
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