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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:
MpenBapuTenbHasi NOAroToBKa NpeanonaraeT co3gaHne oCHOBbI Ans OPMUPOBaHUSA KOMMETEHLNIA, YKa3aHHbIX B M.
2, Npy U3yYEHUM OUCLIUMNIIUH:

OucuunnuHa 6asnpyeTcs Ha KOMNETEeHUMsIX, CCHOPMMPOBAHHbLIX Ha NpeablayLiemM ypoBHe 0bpa3oBaHust.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-1: Cnoco6eH NpUMEHATb 3HAaHUA 3KOHOMMUYECKOM U yNpaBfieHYeCKON TEOPUM NPU peLLIeHUN onepaTuBHbIX U
TaKTU4YECKUX 3a4ay B TOProBO-3KOHOMUYECKON, TOProBO-OpraHn3aLMoHHOW, TOProBO-TEXHONOIMYECKOMN U
aAMUHUCTPATMBHO-yNpaBneH4yeckon ccepax;
3HaTb: OCHOBHblEe MOHATUSI, 3aKOHbl M aANrOPUTMbl BCEX M3y4YaeMbIX pas3ferioB mMaTteMaTuku, NPUMEHsSIieMble B TOProBo-

TeXHoMnorm4yecknx cepax
YMeTb: VMicnonb3oBaTb MaTeMaTUYECKME 3HAHUS ANS PeLleHnst TakTUYEeCKUX U onepaTMBHbIX 3af4ad B 06nacTn onepaTuBHbIX U
TakTU4eCcKkux 3agavy B TOProBO-3KOHOMMYECKOW, TOProBO-OpraHN3auMoHHON, TOProBO-TEXHONOMMYECKON U aaMUHUCTPATUBHO-
ynpasrieH4yeckon cdepax;
BnapeTb: HaBblkaMu MPUMEHEHUS COBPEMEHHOINO MaTeEMaTUYEeCKOro MHCTPYMEHTapUs ANs peLleHns NpakTUYeckux 3agau;

NOCTPOEHNA N NPUMEHEHUNA MaTeMaTU4eCKnX Mogenen Ans OueHKU COCTOSHWUS U NpOorHo3a pas3BUTUA NMPOU3BOACTBEHHbIX
npoueccos
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Pazgen 1. OcHoBbI NMHEHON anrebpbl

Tema 1. MaTpuubl 1 onpegenuTenmu.
MaTtpuubl. CeoncTtea matpuu,. [lencTeus Haa
maTpuuamun. Onpegenutenu. CeoincTea
onpegenutenen. Cnocobbl nogcyeTa
onpegenuTenen.

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

1 03,0

Tema 2. Cuctembl NMMHENHbIX
anrebpavyecknx ypaBHeHun. Cuctembl Tpex
NNHENHbIX YpaBHEHU C TpeMs
HensBeCTHbIMK, hopMynbl Kpamepa, metoq
MOJSTHOIO UCKNIOYEHNSA. 1 1 14 un
MpakTudeckne 3aHaTUA: PelleHune cuctem
NVHEenHbIX anrebpanvyecknx ypaBHEHWN
MEeTOAO0M MOSTHOTrO UCKIMYEHUS, MO
dopmynam Kpamepa. (PewweHne 3agay)




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
npou3sefeHns BEKTOPOB AN peLLeHus
npuknagHbix 3agad. (PeweHne 3agav)

13,75

Pasgen 3. AHanutnyeckasi reomeTpus Ha
NMMAOCKOCTH

12

ra

OK

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

03,0

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

MpakTnyeckne 3aHaTus: MNocTpoeHue
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.
(PeweHwne 3agay)

Tema 9. lNpsimas B NpOCTpaHCTBE.

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

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

11

13

ra

0,03




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 (hbyHKUMK. CBOMCTBA
HenpepbIBHbIX QYHKLUNA.

MpakTuyeckue 3aHATUSA: BblumcneHune
npeaenoB dyHKkuun.MccnegosaHne yHKLMK
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

OK

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)

16

mn

Pasgen 6. ®yHKUMN HECKOMNBbKNX NEepeMeEHHbIX

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

OK




Tema 14. SKkCTpeMyMbl DYHKLMU OBYX U
HECKOJTbKUX NepeMEHHbIX.

OcHoBHble NoHATUSA. Heobxoammblie 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

mn

3,0

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.

0,03




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.

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

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. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLlEHUBaHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NMokasaTtenu oueHnBaHuUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHUBaHNA pesynbTaToB 0By4YeHus
KoMneTeHunn cpeacTea
dopmynmpyeT 1 06BACHSAET OCHOBHbIE MOHATUS, 3aKOHbI, TEOPEMbI U
Bg:pgﬁ; D,“;'I:TZ('\:A;HTCI)/IFSME!HFODMTMI:I n3y4yaemMblx Bompock! At YCTHOMO
pPasA ’ cobecenoBaHus
PeluaeT TakTuyeckue n onepaTmBHble 3a4a4n B TOProBoO-
3KOHOMWYECKOWN, TOProBO-OpPraHn3aLMOHHON, TOProBO-TEXHOOMMYECKOMN
OrlK-1 Bonpockl anga tectupoBaHns

W agMUHNCTPaTUBHO-yNpaBrneH4yeckon cdepax

MpumeHsieT coBpeMeHHbI MaTeMaTUYECKUIN MHCTPYMEHTapu Ansa
peLleHnst NPaKTUYECKMX 3adad, MaTemaTUiecKux Moaenen Ans oueHKn
COCTOSIHUSI M NMPOrHO3a pa3BMTUS MPOU3BOACTBEHHbIX MPOLECCOB
cobecenoBaHus

MpaKTMKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cuctema n KpuTEPUM OLLlEHMBAHUSA

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

LLikana oueHuBaHus
YcTHoe cobecenoBaHme MucbMeHHas paboTa

MonHbIN, ncyepnbiBaloLWmMI OTBET, ABHO
OEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHNe
5 (oTnn4HO) npegMeTa 1 LUMPOKYH 3pyanLnio B
oLeHnBaeMon obnactu. Kputnueckun,
opurMHanbeHbIN NOAXo4 K MaTepuany.

OTBET NOIHbLIN, OCHOBAHHbLIN Ha
npopaboTke Bcex 0b6si3aTeNbHbIX
NCTOYHUKOB MHdopMaumn. MNMoaxoa k
MaTepuany OTBETCTBEHHbIW, HO

4 (xopoLuo)

CTaHOapTHbIN.

OTBET BOCNPON3BOAUT B OCHOBHOM TOJSbKO
NEKUMOHHblE MaTepuarnsl, 6e3
camocTosiTeNnbHOM paboThl C
peKOMeHA0BaHHOW NMTepaTypon.
[leMoHCTpupyeT NOHMMaHWe npeamMeTa B
uenom, 6e3 yrnybneHus B getanmu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLIMOKN nnn
npobenbl B 3HAaHUSAX MO HEKOTOPbLIM TEMAaM.

3 (yAoBneTBOpUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. HesHaHue

2 (Hey[oBnNETBOPUTESNbHO) | 3HAYUTENBHON YacTW NPUHLIMMINANBHO
Ba)KHbIX 3NIEMEHTOB ANCLUMNIUHBI.
MHoroumcneHHble rpybbie owmnoKu.

[ eMoHCTpMpyeT NoHUMaHWe npegMeTa B

3adTeHo uerom, 6e3 yrny6neHus B getanu.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NOMOLLM 3k3ameHaTopa. HesHaHue

He 3auteHo 3HAYNTENMBHON YacTV NPUHLMMNMANBHO
BaXHbIX 311IEMEHTOB ANCLMMNINHDI.
MHoroumcneHHble rpybbie owmnoKu.




5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLEeHKU 3HAaHUW, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Kypc 1

MaTpuubl n onpegenutenn. Onpenenexnsi. CeoncTtea. [JenctBus Hag maTpuuamn. PackpbiTne onpegenurenen
BTOPOro 1 TPEeTbero NopsiaKoB.

CucTtembl NMHeNHbIX ypaBHeHWA. COBMECTHbIE U HECOBMECTHbIE cucTembl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

BekTopbl B reomeTpuyeckon n koopamHatHon dopmax. Onpeagenenune. CBonictBa. [lencTtBus Hag BEKTOpaMu.
CkanspHoe, BEKTOPHOE 1 CMeLLaHHOE Npou3BeeHUst BEKTOPOB. X reoMeTpnyeckne npunoxXeHus.

Mpamas Ha nnockocTu. Buapl ypaBHEHWU NPAMON.

MnockocTb B npocTpaHcTBe. PaanuyHble BUAabI YpaBHEHUA NITOCKOCTN.

MpamMas B npocTpaHcTBe. YpaBHEHUS NPsIMOM B MPOCTPaHCTBE.

Yron mexay I'IpFIMOVI M NNOCKOCTbLHIO, YCNoBuA UX nNapanneribHOCTU U nepneHanKynaApHOCTU

KpuvBble BTOpOro nopsifka (3nnunc, OKpy>XHOCTb, runepbona, napabona), Mx KaHOHUYECKME yPaBHEHUS,

3

4

5

6 Yron mexay nrnockocTamMu. YCrosusi napannenbHoCTU U NepneHankynapHOCTU NITOCKOCTEN
7

8

9 N

CBOWNCTBA, YepTEX.

10 |-|pOVI3BO,D,Ha$|, ee onpegenexHune, FeOMeTpVI‘-IeCKVIVI N MeXaHU4eCKMIN CMbICbI, npasuna Bbl4UCIEHUA

11 MpoussoaHble n anddepeHumarnbl BbiCLUNX NOPSALKOB

12 HenpepblBHOCTb PYyHKLUMM B TOYKE, HA OTpe3ke. Buabl pa3pbiBOB.

13 Teopembl Ponns u JlarpaHxa, nx reomeTpuyecknii CMbICin

14 Mpasuna Jlonutans packpbiTva HeonpegeneHHocTen

MprMMeHeHns NOHATMA NPOM3BOAHOM ANS UCCNeaoBaHUsA CBOMCTB (PyHKLUMK:
0 Bo3pacTaHue u ybbiBaHne MyHKLMM

0 TOYKM IKCTpEeMyMa

0 BbINYKMOCTb ee rpaduka

00 Toukn nepernba rpadmka

0 acMmnTOThI (BEPTUKArbHbIE N HAKIMOHHbIE)

15

16 ®yHKUMM OBYX NEPEMEHHbIX (onpeaeneHve, npeaen, HenpepbIBHOCTb)

17 OkcTpeMyM OYHKLMM BYX NepeMeHHbIX (He06X0AMMOe M JOCTAaTOYHOE YCIOBUS CYLLECTBOBAHNS 3KCTPEMYMa)

18 HeonpegeneHHbIn nHTerpan (onpegenexHne, CBONCTBa, METOAbI BbIYUCIEHNS)

19 OnpepeneHHbin HTerpan (onpegeneHune, CBOMUCTBa, Teopema o cpegHem). Popmyna HetotoHa — Jlenbuuua.

20 OnpepgeneHHbin nHTerpan. Metoabl BelYUCNEHNS.

21 HecobcTBeHHbIE MHTErpansl NepBOro 1 BToporo pogos. OnpegeneHne. CXxoaMMocCTb.

22 MpunoxeHus onpefeneHHoro HTerpana. BeluncneHve nnowanen nnockmx uryp

KomnnekcHble yncna. Onpegenenuve. [lenctemsa Hag koMnnekcHbIMu yncnamu. dopmyna Myaspa. Popmbl
3anncy KOMMeKCHOro Y1cna.

23

I depeHumnanbHble ypaBHEHUSI NEPBOro Nopsiaka, MX OCHOBHbIE BUAbI (C pa3aensoLwmMmMncs u

24 .
pasaeneHHbIMU nepeMeHHbIMU, NMNHENHbIE, O,El,HOpO,EI,HbIe). Obuwee pelwleHne n 3agava Kowww.

25 JInHenHble anddepeHumnanbHble ypaBHEHUSA BTOPOro nopsiika ¢ NOCTOSAHHbIMK KO3 duLmMeHTamm

26 Yucnosble psagbl. OnpegeneHve. Ceonctea. Heobxogumblin Mpr3HaK CXOQUMOCTH.

27 |_|pI/l3HaKVI CXOOMMOCTU 3HAKONOJIOXNTESbHbIX N 3HakonepeMeHHbIX paaos, abconTHasa cxo4MMOCTb.

dyHKLMOHanbHble pagbl. CTeneHHble psabl. Obnacte cxoammocTn. Teopema Abens. Paguyc n nitepsan
CXOAMMOCTM.

28

29 Pagbl Terinopa u MaknopeHa

5.2.2 TunoBble TecTOBbLIe 3ag4aHuA
Tunosble TeCToBble 3afaHus HaxoaaTcsa B MNMpunoxeHuu kK gaHHomy P4
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aga4vm, Keuchbl)
TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3afaHus (3agayn, Kercol) Haxoaatcs B MpunoxeHun k gaHHomy P10

5.3 MeToauyeckue MaTepuansl, onpegensiowme npoueaypbl OLeHMBaHUS 3HAaHUWN, yMeHUI, BfiageHui (HaBbIKOB
1 (MNn) NpakTU4YECKOoro onbITa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4alroLerocsi K NpoMeXyToO4YHOM aTTecTauuMm M NopsaaokK NMMKBMAALUM aKageMNiYecKomn
3a40JMKEeHHOCTU

MpoBeaeHe NPOMEXYTOYHOM aTTeCTALMUN PErNAaMEHTUPOBAHO JTOKaNbHBIM HOPMaTUBHBLIM akToM CI6IYMTA
«lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOMS YyCNeBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm obyyatoLwmxcay»




5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm no gucumnnmHe

YcTHas +

MucbmeHHas

KOMI'IbIOTepHOG TeCcTnpoBaHune

5.3.3 OcobeHHOCTH NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumm No gUcuunsiimHe

* Ha NoaroToBky oTBOANTCA 45 — 60 MUHYT

* Ha OTBET Mo GuneTy n gononHuTenbHble Bonpockl 30 — 35 MUHYT

* NCMONb30BaHNE BCMOMOraTelbHOM MTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPEAYCMOTPEHO

* He JoMycKaeTcs UCNONb30BaHNE TEXHUYECKUX CPEACTB CBA3M (MOBUNbHLIX TENEeOHOB, NNAHLWETOB U T.MN.) 1
Kakmx Obl TO HM BbINO NCTOYHUKOB MHGOPMauunK. HapywmntensiMm 4aHHOro nNpaeusa BbICTABMASIETCA OLEHKA — «He
3a4YTEHO» N «HEYAOBIETBOPUTENBHOY.

B TeueHne cemecTpa BbINOMHAETCA KOHTPONbHasa paboTa.

MHas

6. YYEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIIUHDI
6.1 YyebHas nutepartypa

ABTOp

3arnasne

MN3paTenbcTBO

| [op n3paHusa |

Ccblinka

6.1.1 OcHoBHas y4yeOHasn nutepartypa

LWHapesa, I". B. Bbicluas matemaTtuka Mockea: Avi Mt Ap Meaya 2023 Eggsrlﬁ//vi/:\;v%é%r?ﬁr?:l(s
InteuH, O. B. Bbicluasa matemaTuka. CTaBponons: https://www.iprbooks
JInnenHas anrebpa CTaBpOMNoOnbLCKMii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbIn yHMBEpCUTET
AbpamsiH, A. B. HenpepbiBHas maTemaTtuka: https://www.iprbooks
Teopusi 1 NpakTuka. hop.ru/129101.html
HeonpeneneHHbie n
onpefeneHHble UHTerpansi, Poctos-Ha-[loHy,
HecoBCTBEeHHbIe MHTerpanbl, | 1araHpor: Misaarenscreo 2022
yKcroBsble psabl, PYHKLMM tOxHoro chepepansHoro
HECKOIbKIX NepeMeHHbIX, yrusepcuTeTa
anddepeHumnanbHble
ypaBHeHUs!
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
LWHapeBa, I". B. Bbicluaa maTtemaTtunka Cumdpeponons: http://www.iprbooksh
(nuHerHasa anrebpa) YHUBEPCUTET SKOHOMUKM 2020 0p.ru/101397.htmi
N ynpaBneHusi
HepoGosa C.®., Martemartuka. CankT-MeTenbvor http://publish.sutd.ru/
Konbuosa T.b. HeonpegeneHHblie n CFIGFYI'Ig,D,yp ) 2023 tp_ext_inf_publish.ph
onpegeneHHble HTerpanol p?id=2023124
Konbuoea T.B., Martemartuka. CankT-MeTenbvor http://publish.sutd.ru/
Hepobosa C.®. AHanuTnyeckas reomeTpus CI‘I6I‘y|'Iq',D,yp ' 2023 tp_ext_inf_publish.ph
p?id=2023123
MaTBeeBa A.B., MaTemaTuka 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 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

1. TpeHaxep No BbIiCWen MaTeMaTuke [OnekTpoHHbI pecypc]. URL: http://e-math.ru
2. IHbopmaLmoHHas cuctema «EguMHoe okHo JocTyna K o6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIA pecypc.
URL: http://window.edu.ru
3. OnekTpoHHO-6ubnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyeHb NULIEH3UOHHOrO U CBO6OAHO pacnpoCTpaHsAeMOoro nNporpaMmmMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnncaHmne maTepuanbHO-TeXHU4YeCKon 6a3bl, Heo6xoaMMOM AN ocyLecTBNeHusa obpa3soBaTesibHOro
npouecca no gucumniuHe

AyauTtopus OcHalueHne

MynbTumeauiiHoe o6opyaoBaHue, crneumanuanpoBaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A
ayauTopus

CneuwnanuavpoBaHHas Mebenb, gocka
YuyebHasa aygutopus




MpunoxeHue 1

MpunoxeHue
paboyen nporpaMmMbl AUCLMNNNHbI MaTtematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasrneHuio nogrotosku: 38.03.06 Toprosoe gerno

HammeHoBaHue Ol (npodung): Bce npodumnu

5.2.2 TunoBble TecToBble 3aAaHuUA

Ne n/n DOpMYNMPOBKM TECTOBBIX 3a4aHUN
1 Tema 1. MaTpuubl u onpegenuTtenu. [lencTBua Hag MaTpyuamMm.
6 -3 0
Mpw kakom 3HayeHuUnA onpegenmtens |2 1—2 0[=0
0 0 1
1) 2; 2) 1, 3) 0,5; 40
2 Tema 1. MaTtpuubl n onpegenutenu. [leicTBUA ¢ MaTpulamm.

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

0 -5 3 2
-3 4\, 3 -4, -3 4. -3 4

D o) (G L) o L) 9 o)

3 Tema 2. CucteMbl NMNHENHbIX anredbpanyecknx ypaBHeHUN.
. . 1 21-3

Ecnn  (xy;y,) - peLueHne cUcTeMbl NIMHENHbIX YPaBHEHWN (3 2| 5 ) TO X, — Y, PaBHO

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

[nvHa BekTopa a = 61 — 2] paBHa:

1) 2vV10;  2)2V5;  3)8  4)2V2
5 Tema 4. Bektopbl. [TponsBeaeHns BektopoB. lNpumeHeHne npon3BeaeHUs BeKTOPOB Afs pelueHusi
NnpuKnagHbiX 3agav

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

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

6 Tema 4. BekTopbl. [IponsBeaeHus BekTopoB. MpuMeHeHMe Npon3BeaeHUs1 BEKTOPOB Arisl pelleHus
nNpuKnagHbIX 3agay

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

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

7 Tema 5. AHanuTnyeckasa reometTpusi Ha nnockoctu. Metoa koopauHaTt
[aHbl aBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepefunHa otpeska AB nmeet KoopanHaThI:

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

8 Tema 6. AHanuTUYeckas reomeTpusi Ha nnockocTu. NMpsimas Ha NNOCKOCTU
[aHo ypaBHeHue npamMon Ha nnockocTu: 3x — 2y — 1 = 0, Toraa yrnoBon Ko3(pUUNEHT 3TON NPAMON paBeH:

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

9 Tema 6. AHanuTUYeckas reomeTpusi Ha nrockocTu. NMpsimasa Ha NNOCKOCTU




o o o 1
YpaBHeHmeM npamMmoun, nepneHgukynapHou npamon y = ;x — 5, aBngeTcsa

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

10 Tema 7. AHanuTUYeckas reomeTpusi Ha nnockocTu. Npsamas Ha nnNockocTU
KpuBble BTOpOro nopsaka.
[aHo ypaBHeHwne runepbonsl @ — @ =1.
Torpa paccrosiHue mexay ee pokycammn paBHO:
1)6; 2)9; 3)3; 4)2V5
11 Tema 8. AHanuTUYeckas reomeTpusi B npocTpaHcTBe. [NocKkocTb B NpocTpaHCTBe
HopManbHbI BEKTOP NNOCKOCTU x — 2y + 5z — 15 = 0 nmeeT KoopAnHaThI:
1) (3,2;15);  2) (1;-2;5);  3) (-1;2;3); 4) (1;2;-15)
12 Tema 9. AHanuTUYeckas reomeTpusi B npocTtpaHcTBe. [psAimas B npocTpaHcTBe
o . X y+5 z-5
Hanpasnsiowwmin BeKTop npsmon T =73 =, \MeeT 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
MaTeMaTU4yeCcKuin aHanus
HawTtu obnactb onpeaeneHnsa yHKUMKN y = %:
1) (o), 2) (=o0;1) U (1;00); 3) [FL DU L 0); 4 (=11 U (1)
14 Tema 10. OndbdbepeHumansHoe ncumcneHme PyHKUUM ogHon nepemeHHon. BeeaeHue B
MaTeMaTU4yecKum aHanus
sin7x
- paBeH:
x—0 Sin10x
1)0,7; 2)-0,7; 3)0; 41
15 Tema 10. OudbdbepeHumansHoe ncumcneHme yHKUMn ogHoM nepemeHHon. BBeaeHuve B
MaTeMaTU4YecKuin aHanus
O603HaumB 0 — 6ECKOHEYHO Many BENNYMHY, © - GECKOHEYHO 6ofbLUyto BenMYMHY, C — KOHEYHYIO
HeHyneByo BENWYMHY, onpeaennTb, YeMy paBHO COOTHOLLEHWE:! °°T+C
1) 0; 2) =; 3)C; 4) HeonpeaeneHHOCTb
16 Tema 11. OndhdepeHumansHoe ncumcneHme yHKkLUn ogHou nepemeHHoun. NMpounssogHas pyHKUUK.
MpounssoaHas yHKUMK y = e**+3 ymeeTt BUA:
1) xex*+3 2) 2xe*’*3 3) —2xe*’*34) (x% 4 3)e* *3
17 Tema 11. OudpchpepeHumansHoe ucumcneHne PyHKLMN ogHom nepeMeHHon. [MpousBoaHas pyHKUUN.
MpoussogHasa dyHkuMKM y = In(1 — x2) B TouKe x=2 paBHa:
1) ¥, 2) -3/4; 3) 4/3; 4) -4/3
18 Tema 11. OudpchbepeHumanbHoe ncumcneHmne yHKumMm ogHon nepemeHHown. NMponssoaHblie n

anddepeHumanbl BbICLLMX MOPAAKOB.




n 1
Yxx OT PYHKUMM  y = — paBHa:

1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro NCYUCIEHNA
®yHKkuMA y = f(x) onpeaeneHHa Ha npoMexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHkumm y = f'(x).

vA

o
|

Torga To4ka MMHUMYMa Ha npomexyTke (-5;4)

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

20

Tema 13. ®yHKUMUN ABYX U HECKOJNIbKUX NepeMEeHHbIX.

1

O6nacTb onpegeneHus yHKUUN Z = Noerr

D x2=—y2292)x+y2<93Dx*+y2 = 94)x2 —y*>>9

21

Tema 13. ®YyHKUMUN ABYX U HECKOJNIbKUX NEepPeMEeHHbIX.
Havntu grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

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

22

Tema 14. dkcTpeMyMbl (hyHKLMN ABYX U HECKOJNbKUX 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 MHTerpasn U ero BblYMCeHue.
MHoxecTBO nepBoobpasHbix pyHKUMK f(x) = i—:j 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. HeonpegeneHHbIW MHTErpan U ero BblYMCHeHue.
MHOxecTBO NepsoobpasHbix hyHkUMK f(x) = Yx umeet eua:

) Vxt+c, 22Vt +c, 3) VR4, 4)—%%.

x2

25

Tema 15. HeonpepeneHHbIW MHTErpan u ero Bbl4UCneHue.

KakoB reomeTpunyeckuii CMbICN onpeaeneHHoro nHTerpana ot dyHkumm y = f(x) B HTepBane [a,b] B
[eKapToBOW CUCTEME KOOpANHaT?

1). AnuHa nuHnk y = f(X) B nHTepsane [a,b];
2). Mnowagb urypsbl, orpaHmdeHHon nuHnen y = f(x) B nuTepsane [a,b];
3). CpegHee 3Ha4veHune pyHkumm y = f(X) B uHTepBane [a,b];

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




26

Tema 16. OCHOBHbIE KNacCbl MHTErPUpYyeMbIX (PYHKLUNA.

MHoecTBO NepBoobpasHbIX MYHKUMKN f(x) = sin? 3 x

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

27

Tema 16. OCHOBHbIE KInacCbl MHTErpUpyeMbixX (OYHKLUUNA.

Kakon nHTerpan He BblpaxaeTcsi B afleMeHTapHbIX PYHKLUUAX?

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

28

Tema 17. OnpeageneHHbIn nHTerpan. HecobcTBeHHbIe UHTErpanbI.

Kakon 13 npuBefeHHbIX HUXE MHTErpanoB SBMseTcs HeCOOCTBEHHbIM, ecniu yHKUMS f(X) - HenpepbiBHA?

1). Jifedx 2) [ feoydx 3). [f(odx  4). [ f(x)dx

29

Tema 17. OnpeneneHHbIN nHTerpan. Heco6cTBeHHbIE MHTerpanbl.

Inx

[ee]
Uemy paBeH nHTerpan f1 de?

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

30

Tema 18. NMpunoxxeHus onpeaeneHHOro UHTerpana.

Yemy paBHa nnowanb urypbl Ha pucyHke?

1). [, fF@dx 2).J2(F () — p(0))dx 3). [, fF@)dx — [ p(x)dx 4). [} f(x)dx — [ p(x)dx

31

Tema 19. Yncnosble MHOXecTBa. MHOXeCcTBO KOMMJEKCHbIX Yucen

Mogayrnb KOMNMEeKCHOro Yncna z = 2 — 3i paBeH:

1W5, 2)13;  3)5 4)W13.

32

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMJEKCHbIX Yucen
Ecrm z, =1—-1i;z,=4+1i,T0 z, - z, PaBHO:

1) 5+ 3i; 2) 5—3i; 3)3 —i; 4) 3i

33

Tema 20. QudpchpepeHumanbHbIie ypaBHEeHUs1 NepBOro nopsiaka.

Kakoe 13 ypaBHeHUi1 He siBnseTca auddepeHUmnanbHbIM YpaBHEHUEM C pa3aensioLLMIcs NepeMeHHbIMN?
d
1) Jy? + 1dx = xydy; 22 =) gO);

3) ¥y +p(x) -y =g); 4) d7y=ctgxdx




34 Tema 20. OudpchepeHumanbHbie ypaBHEHUSI MEPBOro nopsiaka.
O6wwmit uHTerpan guddepeHUmnansHOro ypaBHeHUst 3—32’ = xdx nMmeeT BUA:
1 1—xz+c 2 —x2+C 3 —x2+C4 L_ Z4+cC
) y_z !)y_z ')y_z !) y_x
35 Tema 21. OudpchbepeHumanbHbIie ypaBHEHUS BTOPOro nopsiaka.
OudpdepeHumnanbHbIM ypaBHEHNEM BTOPOro Nopsaka ABnseTcs:
dy
1)ya —yitgx = x;2)4y" — 3y’ = 5e%; 3)4y” —3y" + 2y = 5e%; Dx?y? —2xy+1=0
36 Tema 22. lluHenHble auddepeHUManbHbIe ypaBHEHMS BTOPOro nopsgka.
OaHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, Toraa xapakTepucTmyeckoe ypaBHeHne byaeTt umeTb
BMA:
D6k*—k—-1=0; 2)k*+k+6=0; Dk?+k—-6=0;, Dk *—k—6=0
37 Tema 23. Yucnossble pagbl.
Kakon n3 gaHHbIX psiaoB SBNSETCS CXOAALWMNMCS:
D3 a3 95l oS
. D) D
n=1 n=1 n=1 n=1
38 Tema 23. Yncnossble psagbl.

NS kakoro 13 cnepyowwmx psaoB BEPHO YTBEPXKAEHWE: eCni r{irzzoun = 0 psig AOCTOBEPHO CXOOUTCS:

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




MpunoxeHune 2

MpunoxeHue
paboyen nporpaMmMbl AUCLMNNNHbI Matematuka

HaumeHogaHue OUCLUII'IHUHbI

no HanpasrneHuio nogrotosku: 38.03.06 Toprosoe gerno

HammeHoBaHue Ol (npodung): Bce npodumnu

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

Ne n/n YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbIX 3adaHni (3agad, Kenmcos)
1 Tema 1. MaTpuubl U onpegenuTenu.

OaHbl aBe matpulpsl A = (é i) mB= (_11 i)

Tpebyetca Haitn C = A - B — 2A.

2 Tema 2. Cuctembl NMMHENHbIX anreébpanyecknx ypaBHeHUN.

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

8

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

2) HaWTK peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO UCKIOYEHUS,

3) pewwmTb 3Ty Xe cuctemy no cdopmynam Kpamepa.
3 Tema 4. BekTopbl.

HaHbl BepwinHbl  nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4yém Toukun A, B, C -
BEPLUNHbBI €€ OCHOBaHWUS.

CpeacrtBamu BEKTOPHOW anrebpbl HauTK:

1) BEKTOPbI C HA4YalioM B TOYKe B 1 KOHLOM B OoCTanbHbIX BepLlnHax nupamuabl;

2)  ANMHY U HanpaBnsioLmMe KOCUHYCbl BekTopa BC;
4 Tema 4. BekTopbl. [[pousBeneHns BEKTOPOB

OaHbl BepwuHbl nupamugpl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npnyém Toukn A, B, C -
BEPLUMHbLI €€ OCHOBaHWS.

CpeacrtBamu BEKTOPHOW anrebpbl HauTK:

—

ckansipHoe NpousseaeHne BekTopos BC n  BQ;

)
2)  yron ¢ mexay pébpamn BC u BQ;
3)  BEeKTOpHOe npoussefeHne BekTopos BC U BA;
4)  nnowaab OCHOBaHWS NMpaMnab;
5)  0b6bEém nupamupbl.
5 Tema 5. MeToa KoopAMHAT Ha NMJTIOCKOCTHU

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

HanTtu gnuny BeicoTbl h, npoBeaéHHON U3 BepLumHbl C.

6 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) ypaBHeHWe CTOPOHbI BA (B 0biem Buae),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne megunaHbl BM (¢ yrnoBbiM KOS PULMEHTOM),
5) ypaBHeHue BbicOTbl AK (C yrnoBbiM KO3dhprLMEHTOM),

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
=Zr Y - .
16 9

Tewma 8. NMnockocTb B NpocTpaHCTBe

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

Hantu:

1) ypaBHeHue 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), npoxoasien yepes(-) C || nnockoctn (ABD).

Tema 9. lNpsimasn B npocTpaHcTBE

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

Hantu:

1) ypaBHeHue npsamon (AB) B kaHOHMYECKOW hopMme;

2) ypaBHeHue npsimor (R), npoxoasien 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 maTemaTuyeckmn aHanus. Npeaensi n HenpepbIBHOCTD.

Bbluncnutb npeaenbl, He NOJNb3yACh NpaBUIioM Jlonutana:

. x2-x—6 . €0S3x—cos 4x
) L4 g st

m 2 ’ .
x—>—-2X“+7x+10 x—0 xsin3x

2) lim 2L . 3

3 X

. X243
1) lim ; >
x—o00 5x“+2x

xo1 Vx+8'

12

Tema 10. BBeaeHue B matemaTuyeckun aHanus. MNpenensl u HeNpPepbIBHOCTb.
HainTtun Toukm paspbiBa pyHKUMK. [TOCTPOUTE YepTEXK.
X, x <=2

y=44—x% -2<x<0.
4 —x, x>0




13

Tema 11. OucbcpepeHumnansHoe ncumcneHne yHKLUN OQHON NepeMeHHON.

Monb3ysck opmynamm anddepeHUMpoBaHns, HaUTU NPON3BOAHbIE CREeAYOWMX (PYHKLNA:

cos X
Dy =7———32).y =4cos’ x;3).y = eV 4)y = x*y1 - x>

14

Tema 12. NMpumeHeHune andchbepeHUManbHOro MCHUCTIEHUS.

Hawntn npegensl, ncnonbays npasuno Jlonutans:

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

x—00 X+3x2+2x%’ x>0 1—cos 3x’

3. lim X 4. lim(x+1) e ™.

x—>+0 Insin 5x’ x—00

15

Tema 12. NMpumeHeHue auddepeHLManbLHOro NCYNCTEHUSA.

HaitTu nHTepBarnsl MOHOTOHHOCTU M 3KCTPEMyMbl dDyHKUMKU v = x3 — 3x% — 9x — 12

16

Tema 12. NpumeHeHne audcdepeHUnanbLHOro NCYNCIEHNA.
Hait HanBonbluee 1 HanMeHbluee 3HavyeHne yHKuMn y = x3 — 3x2 — 9x + 35 Ha oTpeske

[-4; 4].

17

Tema 13. PYHKLUMM ABYX U HECKONbKUX NepeMeHHbIX. YacTHble Npon3BoAHbIe.

x 0z 0z
z= ln;. [okasatb, 4To X +£-y =0.

18

Tema 13. DYHKUMM ABYX U HECKONbLKUX NepeMeHHbIX. Mpon3BoaHasi No HanpaBneHUIo U rPagueHT.

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

19

Tema 14. AkcTpemMyM (PYHKLIMN HECKOJTbKUX NepeMeHHbIX.

Haittn akcTpeMyMbl PyHKUMK  z = 2x — 2y — x% — y2.

20

Tema 14. JkcTpemMyM (DYHKLMN HECKONMBKUX NepPeMeHHbIX.

Halitn HanGonbluee U HauMeHbLUee 3Ha4YeHus yHKUMM z = x2 4+ 2y2 + 1 B 3aMKHyTOl obnacTu,
orpaHuydeHHon ocsamm 0x, Oy n npsimon x+y=3.

21

Tema 15. HeonpepeneHHbIN NHTerpan U ero BblYnUcreHue.

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

22

Tema 16. OcHOBHbIe Knaccbl UHTErpUpyeMbix (pyHKLNN

earctg(x)

de; 2. (x+De*dx; 3.[—_dx.

Bblumcnntb: 1. [ e—
X xX—

1+x2

23

Tema 17. OnpegeneHHbIn nHTerpan. Hecob6cTBeHHbIe MHTerpanbl.

2
BblumcnuTs [ In x dx

24

Tema 18. NpunoxeHus onpeaeneHHOro UHTerpana.
Bbluncnutb nnowanes urypbl, OrpaHNYeHHOW NMHUAMU
y=(x—-1%*uny=5-—x%

25

Tema 19. OucbcpepeHumnanbHbie ypaBHEHUS NEPBOro nopsaka.

Haiitn obwuin niterpan ypasHenust ydx + (1 + x*)dy = 0.

26

Tema 19. OQudcpepeHumnanbHbie ypaBHeHUsI NepBOro nopsiaka.




o 2
Haittv peleHne ypaBHeHnsi: y' — =y = x y[OBNETBOPSIOLLEE HAYarbHbEIM YCIOBUSIM Va1 =2

27 Tema 20. AucbcpepeHumnanbHblie ypaBHEHUS BTOPOro nopsiaka.

Haitu yacTHoe peleHve ypaBHenust (1 + x2)y” — 2xy’ = 0, yaoBneTBopsitoLLlee Ha4YarbHbIM YCIIOBUAM

y|x=1 = O;y,|x=1 =1
28 Tema 21. JlnHenHble gudcdepeHumanbHble ypaBHEHUs1 BTOPOro nopsigka.

Hantu yacTHoe pelleHne ypaBHeHUs, YOOBNETBOPSOLLEE YKka3aHHbIM HayanbHbIM ycriosusam: — y" — 5y’ +

4y =0, YIx=0 =5 Y'ly0=38
29 Tema 21. JlnHenHble guddepeHumanbHble ypaBHEHUs1 BTOPOro nopsigka.

Havitn obwee pelieHve ypasHenns  y" —3y' 4+ 2y = (34 — 12x)e” .
30 Tema 22. Yucnossble psagbl.

o nt_ 1 2! 3! n!

WccnepoBatb cxoaMMOCTb psaa nei s =gttt ot
31 Tema 22. Yucnossble psagbl.

WccnepoBatb CXoAMMOCTb psiaa G Las % = ? — "f% +..+(—1) 1! % +...
32 Tema 23. dyHKUMOHaNbHbIE psAAbI

HanTtu nHtepean n pagmyc CXxogMMocTu psga

i1 N SO SPRNE B S
——— X" =X+ ox" =+ ———x" ..
1n(n +2) 3 8 15 nn+ 2)
n=

33 Tema 23. dyHKUMOHaNbHbIE pAAbI

1-e~%

x2

Pasnoxutb B psaa dpyHKUno y =
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