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1 BBEAEHMVE K PABOYEI MPOrPAMME ANCLM/INHDI

1.1 Uenb pucuunnuHbl: CdopmmpoBaTb KOMMETEHUMM obyvarolieroca B 06s1acT psga  MaTeMaTUyvecKmx
AvcumMnanH, MeTOAOB W MoAenei, BKIoYas MaTematuyeckme MoAenn CcucTeM U MpPoLecCOB B €CTEeCTBO3HaHWM U
TEXHUKe.

1.2 3agaun AUCUUNNNHBIL:

* PaccMoTpeTb OCHOBbl COBPEMEHHbIX MaTeMaTUyYecKUX 3HaHUN, HeobXoAMMbIX [NS peLlleHUs NpakTUYecKnx
3ajau;

* MPVBNTb HaBbIKA CAMOCTOSITE/ILHOTO MO/Ib30BaHUSI YYEOHOM 1 CNPaBOYHOW /IMTEPATypoil Mo maremMaTuke 1 ee
NPUIOXEHUAM;

* pasBuTb JfIOTMYECKOE MbILEHNE,;

1.3 Tpe6oBaHMA K npeABapuUTeNbHOI MOAroTOBKE 0GyualoLlerocs:
MpegBaputenbHas NOArOTOBKA  MpeAnonaraeT  Cco3faHWe  OCHOBbl AN (DOPMUPOBAHUS  KOMMETEHLUIA,
yKa3aHHbIX B M. 2, MPWU WU3YYEHUN OUCLUTIIVIH:

JucumnnuHa 6a3vpyeTcst Ha KOMNEeTeHLUsIX, CChOPMMPOBAHHbIX HA NpeblayLlieM YpoBHE 06pa30oBaHus

2 KOMNETEHUN OBYYAKLWEINoCcd, ®OPMNPYEMbBIE B PE3Y/IbTATE OCBOEHNA ANCUUN/INHBI

OMK-1: NpuMeHATb ecTeCTBEHHOHAYUYHble U O6LEeUH)XEHEPHbIe 3HAaHUA, MeToAbl MaTeMaTMUECKOro aHasimsa u
MoAenupoBaHus B Npod)eCCUOHANLHOI AeATeNIbHOCTY;

3HaTb: mMeToabl mMmaremMmaTmn4yeckoro aHa/n3a, ncnosib3yemble npu aHa/INTN4eCKoOM nccnengoBaHMn cucrtem
aBTomMatmsaunn TexHOJI0OrM4eCckKnx npoLeccos

YMeTb: MPUMEeHATb MeTOoAbl MaremMaTU4yeckoro aHasmsa, WCMosb3yemble MpU aHa/IMTUY4ECKOM WCCefoBaHuM CUCTEM
aBTomMathsalnn TexXHOSTIOrM4eckKnx npouecconB

Bnapetb: HaBblkaMu WCMOMIb30BaHMA METOA0B MaTemMaTMyeckoro aHasiMsa npu aHa/IMTUYeCcKOM UccnefoBaHUM CUCTEM
aBTomMatm3aunn TexXHOJI0OrM4eCkKnx npoLeccos

3 CO4EPXAHUE ACLUNNTNHDI

o) KoHTakTHas
< 6
o paboTa
5 Q dopma
HanmeHoBaHVe 1 cogepxaHue pasgenos, TeM U Y4ebHbIX | § = CP TEKVLLIEro
3aHATUIA 2 2| fex Mp. (4acbl) yul
8 o KOHTpONA
o (vacol) | (4acel)
=
Pasgen 1. OCHOBbI INHEHOM U BEKTOPHOW anrebpbl
Tema 1. Jlornyeckne meTtoabl
MOAENNPOBAHNSA CUCTEM. 4 4 5
MpakTnyeckne 3aHATUA: BbickasbiBaHUS.
Bbynesbl oyHKUuMK. (PeweHune 3agay)
Tema 2. Matpuubl n onpegenntenu.
MaTpuubl. CBoiicTBa Matpuy,. [elicTBus Hag
matpuuamu. Onpegenutenu. Ceolictea
onpegenuteneit. Cnocobbl noacyeTta 5 4 5

onpegenutenei.

MpakTnyeckne 3aHATUA: JelicTBrA Hag,
maTpuuamun.Crnocobbl nogcyeTta
onpegenuteneii. (PeweHune 3agaq)

Tema 3. CnucteMbl IMHENHbIX
anrebpanyecknx ypasHeHuin. Cuctembl Tpex 1 0,[3,K
NINHENHbIX YpaBHEHUIA C TpeMS
HEeW3BECTHbIMW, METOZ, MOJSTHOTO UCKNHOYEHNS.
[NpakTnyeckne 3aHATUA: PelleHne cuctem
NIMHENHbIX anrebpanyecknx ypaBHeHW
MEeTOAO0M NOJIHOTO Uck/toveHus. (PelweHne

3agau)

Tema 4. BekTtopbl.

OnpepgeneHve sBekTopa. PaBeHCTBO
BEKTOPOB. KonnnHeapHsle N KoMMnsiaHapHble
BEKTOpbI. JINHeHbIE onepaumn Hag,
BekTopamu. lNpoekuun BekTopa Ha ocu 2 4 5
KoopamHaT. 3anucb BekTopa B popme
npoekuuii. basuc.

MpakTnyeckme 3aHATUA: JIMHENHbIE onepauumn
Haf BekTopamu. (PelueHve 3agay)




Tema 5. lNponsseneHns BEKTOPOB.
Mpon3BeneHns BEKTOPOB, 3a4aHHbIX B
dhopme npoekumii. CkansipHoe, cMeLlaHHoe 1
BEKTOPHOE NpOou3BeeHNs BEKTOPOB.
OnpegeneHune, CBONCTBA.

MpakTnyeckue 3aHATMA: NpUMEHEHNE
CKaJIAPHOTO, CMELLAHHOro 1 BEKTOPHOIO
npov3BeeHnin BEKTOPOB A1 peLleHuns
npuknagHbix 3agad. (PelweHue 3agay)

Pasgen 2. AHanmTuyeckast reoMeTpus Ha nioCcKoCTM 1 B
npocTpaHcTee

Tema 6. MeTon KOOpAMHAT Ha MI0CKOCTU.
CurcTteMbl KOOpAMHAT Ha NI0CKOCTH,
OCHOBHble 3a4a4u. Npeobpa3oBaHnsi CUCTEM
KoopauHaT. Mpsamas Ha NIoCKoCTU.
OCHOBHbIE ypaBHeEHUS NPSAMOIA. Yron Mexay
NPAMbIMW. YCNOBUA NapannenbHoCTu U
nepneHanKyNApHOCTA NPSAMBbIX.

MpakTnyeckne 3aHATUSA: Mepexobl B
cucTeMax koopavHar. NprMmeHeHne
OCHOBHbIX YPaBHEHWUI NPSIMO NS peLleHns
3aau. (PeweHne 3aza4)

0,43

Tema 7. Kpusble BTOpPOro nopsaaka.
OKpyXHOCTb, annunc, runepéona, napadona,
NX KAHOHWYECKMNE YPpaBHEHNS, rpacunkm.
CaoiicTBa. ObLLee ypaBHEHWE KPUBOI
BTOPOro nopsigka.

MpakTnyeckne 3aHATUA: MocTpoeHne
pPas3nMUHbIX KPUBLIX BTOPOro NOpsaka,
HaxoxgeHue ux napameTpos. (PeweHune

3ajav)

Tema 8. MN0CKOCTb B NpOCTpaHCTBe.
KoopauHatbl B npocTpaHcTBe. M710CKOCTb B
NMpOCTPaHCTBE. YpaBHEHNS N/I0CKOCTH,
NPOXOAALLEN Yepes3 AaHHYH TOUKY
nepneHanKyIapHO JaHHOMY BEKTOPY,
ypaBHeHWe M0CKOCTH, NpoXoasLuei yepes
TPW AaHHblEe TOYKK, O6LLEee YypaBHEHNeE.
MpakTnyeckne 3aHaATUA: MNpuMeHeHne
YpaBHEHW M/I0CKOCTY /1A peLleHns 3a4ad.
(PeleHue 3agay)

Tema 9. MNMpaAmMasn B NpoCTpaHCTBe.

MpAmas B MPOCTPAHCTBE KaK JIMHWUSA
nepeceyeHns naockocTelr. KaHoHuyeckne un
napameTpuyeckne ypaBHeHus NpsMoii.
YpaBHeHusa npamoii, npoxoasieli uepes age
3afaHHble TOYKW. NpsAMas 1 NJI0CKOCTb B
MpOCTPaHCTBe.

MpakTnyeckue 3aHATUA: MNpUMeHeHne
ypaBHEHWU NPsIMOIA B NPOCTPaHCTBE Anst
pelueHus 3aaad. (PelleHne 3aaa4)

10




Paspgen 3. AudhepeHymnanbHoe ncumcneHe yHKUum
O[HOI NnepeMeHHo

Tema 10. BBegeHve B MaTeMaTUyeCKuii
aHanus.

MoHATne nocneposarenbHOCTU. OCHOBHbIE
NoHATMA 0 yHKUMW. BBEAEHNE B aHa/n3
OYHKUMM 0AHON NnepeMeHHON. BeckoHeuHo
Masible U 6ECKOHEYHO 60/bLLNE BE/TUYMHBI.
Mpepen yHkumn. MpaBuna BblMUCEHNSA
npeaenoB. 3ameyatesibHble Npeaens.
HenpepbIBHOCTb (hyHKUMK. CBOICTBA
HenpepbIBHbIX (OYHKLUNIA.

MpakTnyeckue 3aHATUA: BbluncneHune
npeaenoB oyHKUuin.MiccnegoBaHmne doyHKL MM
Ha HeNpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(PelweHue 3anay)

Tema 11. AndpchbepeHumnanbHoe ncunucreHme
hyHKLMMN OHOV NepeMeHHOIA.
OnpegeneHve Npon3BOAHOIN U ee
reomeTpuyeckuii cmbics. Mpasuna
andpcbepeHuyupoBaHus. Tabnuua
Npon3BOAHbIX. Mpon3BOAHAA CNOXHOM
hyHKLMK. MNPON3BOAHbIE BbICLLNX NOPSLKOB.
OnpegeneHune, NPaBUO BbIYNCIEHNS.
Onpepenenne gudpepeHumana n ero
reoMeTpUYecKnin cmbicn. IHBapMaHTHOCTb
chopm nepeoro gndpcpepeHumana.
AndbdepeHumarbl BbICLLIMX NOPAAKOB.
MpunoxeHne K NPUGAMKEHHbLIM
BbIUYNC/IEHUSAM.

MpakTnyeckme 3aHAaATUA: BbluncneHune
NPOV3BOAHBIX PYHKLMIA. MpuMmeHeHre
AndpcbepeHuymnana QyHKUMM K NPUOAMKEHHbLIM
BblumcneHuam. (PewweHmne 3agad)

O,K

Tema 12. MNMpumeHeHne gndpepeHLmanibHOro
ncuncneHuns.

OCHOBHble TeopeMbl audepeHunanbHoro
ncumcnenus. Mpasuno flonutansa n ero
NMPUMEHEHWE K PacKpbITUIO
HeonpegeneHHocTeil. iccnegosaHune
dhyHKLMM MO NepBoOiA N BTOPO NPOM3BOAHOIA:
MOHOTOHHOCTb (PYHKLIMW, SKCTPEMYMbI
hyHKLMN (HEOBXOAMMbIE 1 [OCTATOUHbIE
YCNOBUSA). YCNOBUSA BbIMYK/T0CTU, BOTHYTOCTH,
TOYKM nNepermba n acMMNTOThbI NI0CKOM
KpMBOIA.

MpakTnyeckune 3aHATUA: MpuMeHeHne
npaswn Jlonutansa ans Bbl4UCNEHUA
npeaenoB yHKUWiA. MonHoe uccnegoBaHme
1 NOCTPOEeHMne rpadmkoB dyHKUmMiA. (PelwleHne

3afa4)

WToro B cemecTpe (Ha kypce ansa 3A0)

32

48

73

KoHcynbTaumm 1 NpoMexyTouHas attectaums (9k3ameH)

24,5

Paspen 4. AudchbepeHuymanbHoe ncumcneHme yHKLum
HECKO/TbKUX NepeMEHHbIX

Tema 13. PYHKUMM OBYX U HECKOSIbKUX
nepemMeHHbIX.

OcHoBHble onpegenenus. MNpupatleHue
hyHKLMKN. YacTHble NPOM3BOLHbIE, YaCTHbIE 1
NoJHbIA anddchepeHuman QyHKLUN MHOTUX
nepemMeHHbIX.

MpakTnyeckue 3aHATUA: BbluncneHune
YaCTHbIX MPOU3BOAHBLIX (DYHKLMIA.
MpumeHeHne nonHoro anddepeHumnana
OYHKLMIA MHOTMX NEPEMEHHbIX A/15 PeLlEHNS
npakTuyeckmx 3agad. (PewweHne 3agaq)

O,K




Tema 14. 3KcTpeMyMbl DYHKLUMN ABYX U
HECKOJ/IbKMX NepemMeHHbIX.

OCHOBHble MOHATUSA. Heobxoammbie n
[OCTaTO4Hble YC/I0BUA  CYLLLECTBOBaHUSA
JKCTpeMyMa PYHKLUUN ABYX NEPEMEHHbIX.
MNpakTnyeckne 3aHaTNA:HaxoxaeHve
3KCTPEMYMOB (DYHKLMI MHOTMX NEPEMEHHBIX
(PelweHue 3agay)

Pasgen 5. VIHTerpasibHoe ucuucneHue

Tema 15. HeonpepgeneHHblii HTerpan un ero
BblUMC/IEHNE.

MepBoo6pasHas 1 HeonpeaeneHHbIn
nHterpan. Ceoictea nepBoobpasHoii.
CBaolicTBa HeonpeaeneHHOro nHTerpana,
BbiTEKaloLme 13 onpegeneHns. JinHeliHole
cBoiicTBa. Tabnmua MHTErpasios.
MpakTnyeckme 3aHatuga:NpumeHeHne
TabaMupbl 415 BbIYMCIEHNSA NPOCTERLLINX
nHTerpanos. (PelueHune 3agady)

Tema 16. OCHOBHbIE K/1acCbl MHTETPUPYyeMbIX
hYHKL WA,

OCHOBHblE METO/bl MHTETPUPOBaHMUA: METO/,
3aMeHbl NepeMeHHOM, MeToz
WHTErpUpOBaHnsA Mo 4acTsaM, MeTos,
pasnoxeHus Ha npocreiwmne. CtaHAapTHbIe
3aMeHbl.

MpakTnyeckne 3aHATUA: NMpumeHeHve
MeToAa 3amMmeHbl MEPEMEHHOIA,
WHTErpupoBaHns Mno YyacTam 1 meToga
pa3noxeHus Ha npocTrelne ans
BbIUMC/IEHNS HEOMNpPeAeIeHHbIX UHTErpasios
(PelwueHune 3anay)

13,0,K

Tema 17. OnpegeneHHblii nHTerpas.
Heco6CTBEHHbIE MHTErpabl.

OnpeperneHne onpefeneHHoOro UHTerpana,
ero cBoiicTsa. J/IMHelHble CBOICTBA
onpegeneHHoro nHTerpana. uterpan c
nepemMeHHbIM BEpPXHUM npeaenomM. dopmyna
HbtoToHa — JleibHuua. MeToabl
BblUMCIEHUA ONpefesieHHOro NHTerpasna.
Heco6CTBEHHbIE UHTErpabl.

MpakTnyeckme 3aHATUA: BbluncneHune
onpegeneHHoro nHterpana.(PeweHne 3agaqv)

Tema 18. MNMprnnoxeHus onpeeneHHoro
nHTErpana.

MpunoxeHusa onpefesnieHHoro nHTerpana K
3aa4am reoMeTpun: BblumcnieHve nnowaaeri
NA0CKUX duryp, 06beMoB Te nepemMeHHoro
ceyeHusa. O6beM Tesa BpalleHus.
MNpakTnyeckne 3aHATUA: NprumeHeHne
onpefeneHHoro nHTerpasia ons peLleHus
npakTuyecknx 3agad. (PelweHune 3agay)

Tema 19. [iBoiiHOI uHTerpan. NHterpan diinepa-
MyaccoHa.BbluncneHe ABOMHbLIX MHTErPasioB B
MONSIPHbIX KOOpAUHATAX.

MpakTnyeckoe 3aHATME: peLleHne 3a4ad Ha BblUC/IeHe
[OBOViHbIX MHTErPa/IOB.




Pa3gen 6. 3nemeHTbl TEOPUUN DYHKL NI
KOMMJIEKCHOIO NepemMeHHOro

Tema 20. 21eMeHTbI BbICLLER anrebpsbl.
MonnHoMbI. KOpHW NOSIMHOMOB.
KomnnekcHble

yncna, AencTBmsa ¢ HUMK B asirebpanyeckor,
TPUTOHOMETPUYECKO N NOKa3aTesIbHOA
dopme. Bo3BegeHne B CTENEHb
KOMM/IEKCHOTO Yncria 1 N3BIeYEHNE KOPHS.
lNpakTnyeckoe 3aHATHe: MNoHATHE
KOMM/IEKCHBIX YnCen, AeACTBMSA C HAMNY B
anrebpanyeckoil, TPUrOHOMETPUYECKON 1
nokasaresibHoli hopme.

Tema 21. OYHKUUM KOMMNIEKCHOTO
nepemeHHoro. Mpumepbl PYHKLNIA
KOMIMIEKCHOTO

nepemeHHoro. ®opmysbl Jiinepa.
MpakTnyeckoe 3aHsATHe: OnpegeneHve
OYHKLMN KOMMNEKCHOIO NepPeMEHHOrO.

13,0

WToro B cemecTpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTaumm 1 npoMexyTouHas attectaums (Sk3ameH)

24,5

Paspnen 7. JudhepeHumasibHble ypaBHEHNUS

Tema 22. AndhchepeHupnanbHble ypaBHEHMS
nepBoro nopsigxa.

Onpepenexne auddepeHLmanibHOro
ypaBHeHUs nNepBoro nopsigka. OnpegenexHve
pelweHns. HayasnbHble ycroBmda. OCHOBHbIe
BMAbl AnddepeHUnasbHbIX YpaBHEHWIA:
YPaBHEHMS C pa3feneHHbIMA 1
pasfensowmmMmcs nepemMmeHHbIMN,
NVHEHbIE, OAHOPOAHbIE.

MpakTnyeckne 3aHATUA: PelueHne
AndcepeHymnanbHbIX YpaBHEHWUIA NEPBOro
nopsiaka.(PewweHne 3aaav)

0,[3,K

Tema 23. AudhchepeHuymnansHble ypaBHeHUA
BTOPOro nopsiaxa.

Onpepenenne anddepeHLanbHOro
ypaBHeHMs BTOPOro nopsigka. OnpegenexHve
pelweHus. HavanbHble ycnoBus. Teopema
CYLECTBOBAHMSA 1 € AMHCTBEHHOCTM
pewenus. Cnyyawn, gonyckatowme
MOHWKEHWSA Nopsiaka.

[NpakTnyeckne 3aHATUA: PelleHne
AndcepeHumnanbHbIX YpaBHEHWNIA BTOPOTO
nopsgka, foNyCKalLWmX NOHWKEHNE
nopsgka.(PeweHne 3aa4)

Tema 24. JlnHeliHble anddepeHunanbHble
ypaBHeHWs BTOPOro nopsiaxa.

JlnHeliHble ogHOPOAHbIE U HEOAHOPOAHbIE
AnddepeHumasbHble ypaBHEHNSA BTOPOro
nopsiika. Teopembl 0 CBOWCTBAX PeELLEHWA.
Teopembl 06 06LLEM peLIeHnn. YpaBHeHUS
BTOPOro nopsgka ¢ NoCTOAHHbIMU
KoadhdpuumeHTamn. MeToz peLueHns
JIMHEVIHbIX 04HOPOAHbIX U HEOAHOPOAHbIX
YPaBHEHWI C MOCTOSHHBIMM
KoahpuLMeHTamu.

MpakTnyeckme 3aHATUA: PelleHne IMHenHbIX
anddpepeHumnanbHbIX YpaBHEHNIA BTOPOTO
nopsgka ¢ NOCTOAHHLIMU KO3 ULMeHTaMm
(PelueHune 3agau)




Tema 25. CuctemMbl 06bIKHOBEHHbIX
anddepeHumnanbHbiX ypaBHEHNA. OCHOBHbIE
onpegeneHns. HopmasibHble CUCTEMBI.
PelweHna meTtogom cBefleHns K 0gHOMY
YPaBHEHMIO N-TOrO Nopsaka.

JIvHeiHble cuctembl. MaTpuyHas 3anmchb.
MaTpuyHbIii METO, PeLleHns

cucTembl. COB6CTBEHHbIE Uncnia un
COGCTBEHHbIE BEKTOPbI MaTpuy,. ABTOHOMHbIE
CUCTEMBI.

MpakTnyeckoe 3aHATME: CUCTEMbI INHENHbIX
AndpchepeHunanbHbIX YpaBHEHUIA.

Paspen 8. Pagbl

Tema 26. Uncnosble psagpl.

OnpepgeneHne 4ncnoBoro psaaa.
HeobxoauMmblii NpU3HaK CXoAMMOCTM.
MpaBuna gencteuns ¢ psgamu. Psabl ¢
NONOXUTENBbHBIMU YneHamu. Mpu3Haku
CX04MMOCTUW. 3HaKonepemMeHHble psabl.
Teopema JleinbHnua ans
3HaKouepenyoLwmnxcs pagos.

MpakTnyeckne 3aHATHA: iccnegosaHne Ha
CXOQUMOCTb 3HAKOMOIOXKUTESbHBIX YACNOBBIX
psfoB.MpumeHeHne TeopeMsl flelibHnua ans
nccnenoBaHnsa 3HakouepeayoLmxca psaLoB
Ha cxoaumocTb. (PelueHue 3aaay)

Tema 27. OyHKUNOHa/IbHbIE PAAbI.
CTteneHHble pagpl. OnpegeneHne cTeneHHoro
psga. O6nacTb CXOAMMOCTU CTEMEHHOIO
psaga. Teopema Abens. Pagnyc U UHTepBaUl
cxogumocTun. Paapl

Tennopa n MaknopeHa. MpunoxeHus
CTerneHHbIX PALOB K MPUBAMKEHHbIM
BbIYNC/IEHNS.

MNpakTnyeckne 3aHATUA: HaxoxaeHus
paguyca v nHTepBasia cXxo4MMOCTH
cTeneHHoro psaga.(PeweHne 3aau4)

0,03 ,K

Tema 28. Pagbl ®ypbe. OCHOBHbIE
onpegenexHns. PasnoxeHne oyHKLMA B
TpUroHoMeTpuYeckme psabl. PsSabl OT YETHbIX
N HeYeTHbIX PYHKUMIA. VIHTerpasibHoe
npeobpasoBaHue dypbe.

MpakTnyeckoe 3aHATME: O6CYXAEHME
OCHOBHbIX METO0B BbIUYNC/INTE/TLHOW
MaTemMatmku.

Pa3gen 9. YpaBHEHVSI MaTeMaTUYECKON pU3NKM

Tema 29. YpaBHeHue KonebaHuii CTPyHbI.
[NocTaHoBKa 3agaun.

BbiBOg ypaBHeHUA. PelleHne ypaBHeHUs
MeTonom dypebe. ViccnegosaHue peLleHus.
lNpakTnyeckoe 3aHATUE: PelleHue
ypaBHeHUs KonebaHuii.

Tewma 30. YpaBHeHVe Ten1onpoBoAHOCTU.
lNocTtaHoBKa 3agaun. BolBog, ypaBHEHUA.
PeweHune ypaBHeHns meTogom ®dypbe.
ViccnepoBaHue pelleHus.

MeTop ceTok.

MpakTnyeckoe 3aHaTMe: PelleHne
ypaBHEHUA Ten/10MpoBOAHOCTH

MToro B cemecTpe (Ha kypce ansa 3A0)

32

32

53

KoHcynbTaumm 1 NpoMexyTouHas attectaums (9k3ameH)

2,5

24,5




Paszgen 10. Teopus BeposiTHocTeli. CryyaiiHble COObITUS.
CnyualiHble BENNYMHBI

Tema 31. CnyualiHble cobbITus. Anrebpa coobITUiA.
BeposATHOCTHOE nNpocTpaHcTBo. OnpeaeneHuns
BEPOSATHOCTU COOLITUA. TEeOPEMbI C/TOXKEHUSA N YMHOXEHUS
BeposiTHocTel. Popmy bl NOMHONM BEpOATHOCTU 1 Baiteca.
McnbiTaHna BepHynniu MNpakTtuyeckoe 3aHATHE:
BbluncneHne BepOSITHOCTU COObITWIA. MpuMeHeHne
OCHOBHbIX TEOpEM Npu NoacyeTe BEPOATHOCTMU.

Tema 32. CnyyaliHble Be/IMUYNHBI U QYHKLNN
pacnpegenexus. ANcKpeTHbIE 1

HenpepbIBHblE C/yYyaiHble BEMNYMHbI. PYyHKUMA
pacnpegeneHusi n ee ceoiictea.Maremartuyeckoe
oXxugaHve, gnucnepcus, Ux cBoincTea. MpakTmnyeckue
3aHATMA: 3aKOHbI pacnpeaeneHmnst AUCKPeTHbIX
CNyYaiHbIX Be/IMYMH. MA0THOCTM pacnpeaeneHuns
HenpepbIBHbIX C/1yYaliHbIX BE/TMYMH.

15

O.,K

Paspgen 11. Mpumepbl AUCKPETHBLIX U HENPEepPbIBHbLIX
C/lyYaiHbIX BENNYUH

Tema 33. BUHOMUHaNIbLHOE, reOMEeTpPUYECcKoe 1
rmnepreoMeTpuyeckoe pacnpegeneHus, pacnpegeneHme
lMyaccoHa, nx napameTpbl.

MpakTnyeckme 3aHATUA: MNMpUmepbl AUCKPETHbIX
C/lyYyaiiHbIX BENNUYNH U UX NapameTpbl.

15

Tema 34. MNMpumepbl HENPEPbIBHbLIX pacnpeseneHuii,
HopmasibHbIli 3aKOH 1 ero napameTpbl. 3akoH 60MbLUMX
yncesn v ueHTpanbHas npejesibHas Teopema.
MpakTnyeckme 3aHATUA: MNMprUMepbl HenpepbIBHbIX
CNyYaiiHbIX BENNYMH U UX NapameTpbl.

15

0,43

Pa3pgen 12. OCHOBHbIE NMOHATUA U MeTOAbI
MaTemMaTnyecKon CTaTUCTUKM

Tema 35. Bbi6opouHbIli MeToa. MeToapbl oTbopa. MNoHsATMe
penpeseHTaTMBHOCTM Bbi6opkn. eHepasibHas 1
BbIGOPOYHAsi COBOKYMHOCTU. FeHepanibHOe 1 BbIGOPOUHOE
cpefgHee, reHepaibHas 1 BbIGOPOYHas gucrnepcum.
CpegHee kBagpaTuyeckoe OTK/IOHEHNE. Buabl OLEHOK.
VicnpaBneHHas gucnepcus. MouroH n ructorpamma.
MpakTnyeckoe 3aHsaTMe: O6GCYXAeHNEe BbIGOPOUHOro
mMeToaa.

15

oK

Tema 36. CTatuctmyeckme metogbl 06paboTku
3KCNEePUMEHTa/TbHbIX AaHHbIX. O6paboTka Masnoii
BblbOpKkU. O6paboTka 60/1bLION BbIGOPKMX. pynnnpoBka
AaHHbIX. CTaTucTmyeckne hyHKLMN pacnpegeneHums.
MpakTnyeckoe 3aHAaTMe: PelleHne 3aga4y no reme
CTaTUCTUYECKNE OLLEHKM NapaMeTpoB pacnpeaesieHus.

WToro B cemecTpe (Ha kypce and 3A0)

16

KoHcynbTaumm 1 npoMexyTouHas attectaums (Sk3ameH)

34

34

85

2,5

24,5

Bcero koHTaKkTHasa pa6oTta n CP no gucuymnnvHe

290

358

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHve yuye6HbIM NaHOM He NPesyCMOTPEHO

5 BA/TbHO-PENTUHIOBAS1 CUCTEMA OUEHUBAHUA
Wcnonb3oBaHne 6an/1bHO-PeTUHIOBOI CUCTEMBI HE NPeayCMOTPEHO.




6. ONMNCAHUNE NOKA3ATEJEN, KPUTEPUEB, CACTEMbI N CPEACTB OLLEHUBAHWUA PE3Y/IbTATOB
OBYYEHUA
6.1 NokasaTenu oLeHNBaHUA

Kop komneTeHuum MokasaTenn oueHNBaHUS pe3ysibTaToB 06yUYeHWs

dopmynmpyet n 06BACHAET MeToAbl MareMaTU4yeckoro aHasmaa, 4/1a uccriefoBaHns CUCTEM
aBTOMaTn3aunn TeXHONOrM4eCckmx npoueccos

OMK-1 PellaeTt TnoBble 3a4ayn MaTeMaTnyeckoro aHasimsa, NpMMeEHNTENLHO B obnactu
nccnenoBsaHna cCUCTeM aBToMaTm3almnmm TeXHOTOrM4YeCKnxX npoLieccos.

MNonb3yTCa MeTogaMmn MarteMaTnyeckoro aHasmsa npy aHa/IMTUYEeCKOM uccnegosaHnn
CucTtemMm aBToMatTmn3aunn TeXHO/I0rM4eCckmx npoLeccos.

6.2 Cucrema n Kputepuu oLeHMBaHUA

KpuTepun oueHBaHNUs ChopMMPOBAHHOCTY KOMMETEHLMIA

LLkana oueHnBaHna
YcTHoe cobecepoBaHme MucbMeHHas paboTa

MoNHbIRA, ncYepnbiBaOLMIA OTBET, ABHO
[eMOHCTpuMpytoLLmiA r1y6okoe NoHUMaHue
5 (0T/IMYHO) npegmMeTa v LWNPOKY apyanLmio B
oueHnBaeMoi obnacTtn. Kputuyeckuii,
OpUrVHasIbHbIV NOAXO0A K MaTepuany.

OTBET NO/HbIN, OCHOBaHHbI Ha
npopaboTke Bcex 06a3aTesbHbIX

4 (xopoLLo) UCTOYHMKOB MHhbopMaummn. Moaxog, K
mMaTtepuvasly OTBETCTBEHHbIN, HO
CTaHAapTHbI.

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJ1LKO
NEKUVOHHbIe MaTepuasbl, 6e3
CaMOCTOSITENLHOW paboThl €
peKoMeH0BaHHO NUTepaTypoii.
[leMoHCTpMpyeT NoHMMaHve npegmeTta B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLLUMOKN UK
Npo6esibl B 3HAHUSX MO HEKOTOPbLIM TEMaM.

3 (yooBneTsoputesibHO)

Hecnoco6bHocTb 0TBETUTL Ha BoNpoc 6e3
nomMoLLy sKk3aMeHaTopa. HesHaHue

2 (Hey0BNETBOPUTESLHO) | 3HAUMTENIbHON YacTu NPUHLMNUaTbHO
BaXKHbIX 3/1EMEHTOB ANCLMMNHbI.
MHorouncneHHble rpyobie owmnobku.

6.3 TunoBble KOHTPOJ/IbHbIE 3aAaHusA U/NNU NHble MaTepuasbl, UCNOJIb3yeMble /151 OLLeHKU pe3ynbTaToB
06yueHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n PopMyIMPOBKN BOMPOCOB
Cemectp 1

1 MaTpuLbl, OCHOBHblE onpefeneHns. JInHeiHble onepauun ¢ MaTpuuami. TpaHCNoOHMpOBaHWE MaTpuL,.

2 UncnoBble xapakTepucTukn matpul,. CBoCTBa onpeaenvTeneii.

3 MpounssegeHve matpuy,. ObpaTtHaa maTpuua

4 CncTteMbl m ypaBHEHWI A C N Heu3BeCcTHbIMWU. MaTpuyHas 3anucb CUCTEMbI. PelleHne cucteMsl METOA0M
Kpamepa.

5 eomeTpuryeckoe onpegeneHve BekTopa. JinHeliHble onepauuy ¢ BEKTOpamu.

6 Mpoekuun BekTOopa Ha OCK KoopAauHaT. 3anncb BekTopa B hopme Npoekuuii.

7 CkansipHoe npov3BejeHne, ero ceoiictea. CkanspHoe npoussefeHne A5 BEKTOPOB B DOPME MPOEKLMIA.

8 BekTopHOe npon3BegeHre BekTopoB. CBoOICTBA.

9 BekTopHOe nponssefeHne BEKTOPOB B hOpMe NPOEKLMIA.

10 CmellaHHoe npoun3BeeHne BEKTOPOB.

11 CrcTeMbl KOOpAMHAT Ha NnockocTu. MNpeobpa3oBaHns AeKapTOBOI CMCTEMbI KOOPAMHAT.

12 BbIBECTW ypaBHEHUS NPSIMOI Ha NAI0CKOCTU: € Yr/I0BbIM KO3(R(hMLUMEHTOM, Npoxoasiueli yepes AaHHYH TOUKY,
yepes ABe TOUKM.

13 Yron mexay npsiMbIMU. YCNOBUS NapannesnibHoCTU 1 NeprneHanKyIaspHOCTA NPSAMBIX.




14 O6LLee ypaBHeEHME NPSAMOIA.

15 OKpY>XHOCTb KaK reoMeTpnyeckoe MecTo TOYEK.

16 [atb onpegenexve annunca. BelBECTV KAHOHMYECKOE YpaBHEHVe, NepeuncnnTb CBOMNCTBa KpuBoil. Caenatb
yepTex.

17 [aTb onpegeneHne runep6osbl. BolBECTU KaHOHMYECKOE ypaBHEHME, NEPeUnc/IMTbL CBOMCTBA kprBoi. Caenatb
yepTex.

18 BbiBECTU YpaBHEHUSA NIOCKOCTU B NPOCTPAHCTBE.

19 BbIBECTM ypaBHEHMS NPSIMOIT B NPOCTPAHCTBE.

20 [atb onpegenexne yHKUMM. MepeuncnnTb OCHOBHbIE CBOCTBA hYHKLMIA.

21 [atb onpegenexve npegena yHKUMN. BeCKOHEYHO MaUible N 6ECKOHEYHO 60/IblUne BeNNUYuHbl. CBA3b Mexay
6€eCKOHEYHO MasibIMU U 6ECKOHEYHO H60IbLLIUMK BENNYNUHAMM.

22 Teopema 0 pasHoCcTy Mexay hyHKunei n ee npegenom. Npasuna BblYUCAEHUS NPeaenoB yHKUNIA

23 [atb onpegenexne HenpepbIiBHONM yHKUMU. OQHOCTOPOHHUE npeaesibl. CBoOMCTBa HENPEPbIBHbIX (DYHKLMIA.

24 [atb onpegenexne nponsBoaHON. PacckasaTb O ee reOMeTPMYECKOM 1 MEXaHUYECKOM CMbIC/E.

o5 PaCCKaSVaTb 0 Npaswiax BblYUC/EHUS NPON3BOAHON. [loka3aTb NPaBnIO BbIYUCIEHWUS NPOU3BOLHON CYyMMbI
YHKUNIA.

26 Teopema 0 CBA3N MeXAy HernpepbIBHOCTLIO Y AndiepeHUnpYEMOCTLIO PYHKLNN.

27 [atb onpegenexve gudpdepeHunana yHKunn. MHBapmaHTHOCTbL hopM nepsBoro gndpdpepeHunana

28 CchopmynupoBatb Teopemy Beiiepwitpacca. CchopmynupoBats 1 gokasatb TeopeMy Ponns

29 CdhopmynuposaTb Teopemy d)owyna Narpanxa. Cdopmynuposath 1 fokasatb npasuio Jlonutans
BblUMC/IEHUA Npeaenos MYyHKLWIA.

30 [okazaTb Teopemy 0 CBA3W MeXAay 3HakoM NPOM3BOAHOM U MOHOTOHHOCTLIO CDYHKLIMK,

31 [atb onpegenexne akcTpemyMma hyHKUMN. BBECTN HEO6X0AMMbIE U AOCTATOYHbIE YC/I0BUS 3KCTPEMYMOB.

32 Hanwucatb chopmysbl Teiniopa n MaknopeHa. PacckasaTb 0 MCMOMb30BaHUM 3TUX hOpMy/T B NPUBAMKEHHbIX
BbIUNC/IEHNSX.

33 KomnnekcHble uncna. MNpasuna geincreus. TpuroHomeTpuyeckas 1 aineposa opMbl KOMMSIEKCHOTO YnCa.

34 [aTb onpegeneHne NnepBoobpasHoii, AokasaTb TEOPEMY O CBOMCTBaX NEPBOOOPA3HOIA.

35 [JaTb onpefeneHvie HeonpeeneHHoro nHTerpana. Pacckasartb 0 CBOMCTBaX HeonpeaeeHHoro uHTerpana.

36 Pacckasatb 0 MeTofe 3aMeHbl NnepeMeHoli B HeonpeaeieHHOM uHTerpane. [lokasaTb Teopemy O JIMHEHOW
3ameHe.

37 MeToA HTerpupoBaHuns No YacTsaM B HeonpeaeneHHOM 1 onpeAenieHHOM MHTerpanax

38 ByneBbl QoyHKLMN

39 Jlornyeckne MeTofbl MOAENNPOBAHNA CUCTEM

Cemectp 2

40 Mnowaab KPUBONNHENHO Tpanewumm

a1 [JaTb onpefeneHvie onpeaeneHHoro nHTerpana. PacckasaTb O CBOMCTBaxX ONpeAesieHHOro nHTerpana,
BbITEKaloLme 13 onpeaesneHus.

42 PacckasaTtb 0 /IMHeliHbIX CBOWCTBaX OnpeaesieHHOro nHTerpana.

43 VIHTerpupoBaHue HepaBeHCTB. ChopMy/iMpoBaTb TEOPEMY O CpeAHEM 3HAYEHUN (DYHKLMK

44 VHTerpan c nepeMeHHbIM BEPXHUM Npeaesiom.

45 dopmyna HeloToHa-/leinbHMua.

46 "eomeTpuryeckme NPUIoXKeHNs onpefeneHHoro NHTerpasna: BeluncneHne naowagei uryp.

47 [eomeTpuryeckme NpUIoXKeHNs onpeaesieHHOro MHTerpasna; BblunceHne 06 LemMoB Tesl.

48 PYHKLMU ABYX NEpPeEMEHHbIX OCHOBHbIE onpefenerus. MpupaleHus yHKLMK.

49 YacTHble npon3BoaHble 1 anddepeHumnan yHKLUN ABYX NepeMeHHbIX.

50 pagueHT PyHKLMM MHOTMX NepeMeHHbIX Y NPOM3BOAHAS N0 HanpaB/eHUIo.

51 OKCTpPeEMYM (DYHKLMM OBYX NepeMeHHbIX. HeobxoarMble YCNOBUS 3KCTPEMYMA.

52 dopmyna Telinopa ana pyHKUMM ABYX NepPEMEHHbIX.

53 [ocTaTouHble ycnoBus akcTpeMyma Ans pyHKUUM ABYX NePEMEHHbIX.

54 LnddepeHumancHblie ypaBHeHUS nepBoro nopsigka. ObLue NoHATUS.

55 Pacckasatb 0 MeToZe pelleHns audepeHunanbHOro ypaBHeEHUs NepBOro ¢ pasgeieHHbIMU NepeMeHHbIMU 1
O[HOPOAHOr0 ypaBHEHUS.

56 Pacckasatb 0 MeTofe peLleHns MHeRHOro AnddepeHunanbHOro ypaBHeEHUS NepBoro nopsaka.

57 LOnddepeHymansHble ypaBHEHUS BTOPOro nopsigka. JinHeiHble guddoepeHumanbHble ypaBHEHNS BTOPOro
nopsgka.

58 Teopembl 0 IMHENHBLIX OAHOPOAHbIX YPaBHEHUSIX.

59 Teopema 06 06LEM PELLEHUN IMHERHOTO OAHOPOAHOI0 YPaBHEHNS




PacckasaTb 0 MeTofe peLleHnst IMHeAHOro 04HOPOAHOrO AnddepeHLManbHOro ypaBHeHUst BTOPOTo nopsaka

60 C MNOCTOSAHHLIMMW KO3(hhMLMEHTaMN.

61 JInHeliHble HeogHOPOAHbIE ypaBHEHUS. TeopemMa 06 06LLeM peLleHUM IMHERHOro HeOAHOPOAHOIO YpaBHEHNUS

62 HopmasbHble cuctemsl anddepeHLmanbHbIX YpaBHEHIA.

63 JInHeiHble cuctembl gudhepeHumnanbHbIX ypaBHEHWA.

Cemectp 3

64 [atb onpefenexHve 4ncnoBoro PAAA, ONPeAENeHNs AR CXOAALUEroca 1 PacxoAALLEerocs pAAos.
Cchopmynunposatb HeOOX0AMMbIA NPU3HAK CXOAUMOCTU PALOB.

65 MpaBuna AeiCcTBNA C YNC/TOBLIMU PAgAMN.

66 Mpu3HaKM CX0AMMOCTM YNCIOBLIX PALOB C MOMIOXUTESIbHBIMU YIeHaMMU.

67 ﬂ,aIb onpegeneHve 3Hakoyepeaytowerocsa psga. CunsHasa n cnabas cxogumocTb. [JokasaTb Teopemy
NeiibHuua

68 [aTb onpefeneHvie CTeNneHHOro psaa, onpeaeneHne ob6nacTy cxoaMMOoCTy CTeNeHHoro psaga. [AeiicTeus co
CTeneHHbIMU psagamu.

69 CchopmynupoBatb 1 gokasatb TeopeMy Abens.

70 [JaTb onpegeneHvie pagnycy CXo4MMOCTU CTEMEHHOrO pada u pacckasaTb O METOAE €ro BbIYMCIIEHNUS.

71 Pappl Teiinopa u Mak/lopeHa. MpunoxeHus K NpUGAMKEHHbIM BbIYUCIEHUSAM.

72 Pag ®ypbe. OcHOBHble onpeaeneHus.

73 TeopeMbl 0 CXOAMMOCTU pALoB Pypbe.

74 Papg ®ypbe Ha uHtepsane (-, 1]

75 Psabl ®ypbe Ans 4eTHbIX 1 HEYETHbIX PYHKLNWIA.

76 KomnnekcHas dpopma psga Pypbe.

77 MHTerpan ®dypbe.

78 YpaBHeHue konebaHne CTpyHbl. BbiBog,

79 PelleHne ypaBHeHUs KonebaHuii CTpyHbl METOA0M Dypbe.

Cemectp 4

80 YpaBHeHWe TennonpoBoOAHOCTH.

81 OCHOBHble ONpeaeneHns Teopum BepoAaTHOCTe. Onpeaenenne Knaccn4eckon BEPOSITHOCTH.

82 TeopeMbl C/IOKEHNS Y YMHOXEHMNS BEPOATHOCTEN.

83 dopmyna nonHoi BeposTHocTn. dopmyna balieca. AnpuopHas n anoctepuopHast BEpPOSITHOCTb CMIOXHOMO
CO6bITUS.

84 VcnbiTaHus BepHvynnm. HawnBeposaTHeliwas yactota. CchopMympoBaTh NpefenbHble criydan npy 60/1bLIOM
yuncrie UCMbITaHWA.

85 [aTb onpegeneHvne AUCKPETHOW CyYaiiHON BEe/IMUMHDBI, 3aKOHa ee pacnpefeneHusi, MaTeMaTnyeckoro
OXWUAaHUs 1 gucnepcun.

86 CTaHfapTHble OUCKPETHbIe pacnpeseneHns.

87 Cry4aiiHblil NOTOK COBbITHIA.

88 [atb onpegenexHne HenpepbIBHOIA cquaﬁHoﬁ BE/IMYMHBI, PYHKLMM pacnpeaeneHns u naoTHOCTU
BEPOATHOCTU. [Mepeuncnutb nx CBONCTBA.

89 [atb onpegenexHve mateMaTuyeckoro OXnaaHus n gucnepcun Ans HenpepbIBHOM CyYaliHoON BENNYNHDI.

9 [atb onpefeneHve HOpMasibHOrO 3aKoHa pacnpegeneHns. Nepeuncnnts CBONCTBA 3TOr0 3aKoHa.
CdhopmynupoaTb Teopemy JlsnyHoBa

91 [aTb onpegeneHne koahhLMEHT KOppensLmMKU, NEPEUNCINTL Ero CBOMCTBA.

92 CchopmynunpoBaTtb OCHOBHbIE OMpeAesieHns CTaTucTukuK. Mepeuncnntb Metodsl otbopa. Jatb NOACHEHUS K
MOHATUIO PeNpPe3eHTaTUBHOCTHU.

93 CTraTuctuyeckune oLeHKu.

94 O6paboTka 60/bLLUOI BbI6OPKK. CTaTUCTUYECKME (RYHKLUN pacnpegeneHms.

95 O6paboTka Masioii BbIGOPKM.

6.3.2 TunoBble TecTOBbLIE 3alaHUA

Tunosble TECTOBbIE 3afaHns HaxogAaTca B MpunoxeHun K gaHHomy P

6.3.3 TUnoBbIie NPaKTUKO-OPMEHTUPOBaHHbIE 3afaHus (3agauu, Kelicbl)

TuNoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3aAaHNsl HaXoAaTcs B MNPUIoXeHUn K gaHHomy P

6.4 MeToguuyeckue matepuasibl, onpegensiowue npowueaypbl oLeHUBaHUs pe3yibTaTtoB 06yyeHus
6.4.1 YcnoBus fonycka obyyalollerocsi K npoMeXyTouHoii aTTectauum U NopaaokK IMKBUAALUU aKaaeMUUYeCcKoii
3a0/HKEeHHOCTU

MpoBeaeHMe NPOMEXYTOYHOWN aTTecTauun pernaMeHTMPOBaHO NOKa/IbHbIM HOpMaTUBHbIM aktoM CIM6rynT/

«lonoxeHne o NPOBEAEHNMN TEKYLLEFO KOHTPOJIS YCNEBAEMOCTM 1 MPOMEXYTOUHOI aTTeCcTaLymn 06yYatoLLmXcsi»




6.4.2 dopma npoBeAeHUA NPOMEXYTOUHOW aTTecTayuu No AUCLUNJINHE

YcTHas +

MNnucbMeHHas

KomnbloTepHOE TeCcTMpoBaHue

6.4.3 OCOGEHHOCTM NPOoBeAEHUA NPOMEXYTOUHOI aTTecTauum No AMcUUNINHe

* Ha NoAroToBKy oTBOAUTCA 45 — 60 MUHYT

* Ha OTBET No 6uneTy 1 AoNoHUTE bHbIE BOMPOoChl 30 — 35 MUHYT

* ICNO/Ib30BaHME BCOMOraTesibHol nuTepartypbl (CNPaBOYHUKOB, KOHCNEKTOB U TN.) HE NMPeAyCMOTPEHO

* He [onycKaeTcsa UCMNoJb30BaHMe TEXHNYECKNX CPeCcTB CBA3M (MOOUIbHLIX TeNeddOHOB, NIaHLIEeTOB 1 T.M.) U
Kakux 6bl TO HY 6bI/10 MICTOYHUKOB MHAYOPMaLUK. Hapylumtensm gaHHOro npasuia BbICTABASETCA OLEHKa -
«Hey0BNeTBOPUTENIbHO».

NHasa

7. YHEBHO-METOAWYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE ANCLUN/TINHDBI
7.1 YueGHasa nuteparypa

ABTOp

3arnasve

M3patenscTBo

| lof nspaxus |

Ccblika

7.1.1 OcHOBHas yue6Hasa nuTeparypa

LWHapesa, I'. B. Bbicliasa maTemaTtmka Mocksa: Al Mv Ap Megua 2023 Eggsﬂﬁ//vi/;vzv;gg%?r?llfs
LWHapesa, I'. B. Bbicwasa matemartuka. Cumdpeponons: https://www.iprbooks
MaTtemaTnyecknin aHann3 YHUBEPCUTET SKOHOMUKU 2023 hop.ru/136264.html
1 ynpassieHus
NnteuH, 4. B. BbicLias maTemaTuka. CrtaBponosb: https://www.iprbooks
JlnHeliHas anre6pa CTaBpOnosLCKMiA 2022 hop.ru/129574.html
rocyfapCTBEHHbIN
arpapHblil yHuBepcuTeT
LWoamoHos, I., Bbicwasn matemaTtuka. https://www.iprbooks
Mupmartos, W. T., Teopus doyHKUMIA KemepoBso: Kys6acckuii hop.ru/128391.html
Ab6aykapmmos, A., KOMIM/IEKCHOTO NepeMeHHOro, rocy4apCTBEHHbIN
Moakyp, M. H. onepavyuoHHOE ncuYncneHune, TexHUYecKui 2022
ypaBHeHNs maTteMaTnyecKo yHUBepcuTeT nmeHn T.®.
thusmnkm rop6auesa
7.1.2 flononHnTenbHas yyeGHasa nuteparypa
LWHapesa, I. B. Bbiclwaa maTtematuka. Cumdpeponorsb: https://www.iprbooks
NnHenHas anre6pa YHVUBEPCUTET 3KOHOMUKU 2022 hop.ru/128043.html
1 ynpas/sieHus
OroBa, H. B. Bbicluas marematuka. Hosocnbupck: http://www.iprbooksh
AndhdpepeHumasibHble Hosocubupckuii 0p.ru/99175.html
ypaBHeHu rocylapCTBEHHbII 2020
TEXHUYECKNIA
yHUBepcuTeT

7.2 MNepeueHb NpogheccnoHasIbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CNPAaBOYHbIX CUCTEM

1. TpeHaxep No BbICLLEN MaTeMaTrke [DNeKTPOHHbIN pecypc]. URL: http://e-math.ru
2. NHdopmaLmoHHas cuctema «EauHOe OKHO focTyna K o6pasoBaTtesibHbIM pecypcam» [DNeKTPOHHBIR pecypc].
URL: http://window.edu.ru

3. AnekTpoHHO-6MbAMoTeYHas cuctema IPRbooks

7.3 NepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpocTtpaHsemMoro nporpaMmmMmHoro oGecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

[@nekTpoHHbIli pecypc]. URL: http://www.iprbookshop.ru/




7.4 OnucaHne MaTepuanbHO-TEXHUUYECKOI 6a3bl, HEO6XO0AUMOIA ANA OCYLLECTB/IeHUss 06pasoBaTe/IbHOro
npouecca no AUCUUNINHE

AyguTopusa OcHalleHne

MynbTumeauitHoe obopyaoBaHue, cneumannsvpoBaHHas Mebenb, focka
NexkymoHHasn y A PYA 4 P A
ayautopus

CneuunanmsnpoBaHHas Me6esib, ocka
YuyebHas aygutopms




MpunoxeHve 1

MpunoxeHwue
paboueii NporpaMmMbl AUCLUMNNHDI MaTtematuka

HauMeHoBaHue OUCYUn/IuHb!

Mo HanpaBs/ieHNo NoAroToBkn _15.03.04 ABToMaTtu3aLums TEXHOI0TMYECKUX NPOLLECCOB U NPOM3BOACTB
HavmeHoBaHwue Or1 (npodnns): Bce npounn

5.2.2 TunoBble TecToBbIE 3aaHuA

Ne dopmynMpoBkKa 3afaHns
n/n pmynnp an,
1 A=(-3 5
4 -6 B- A=2E
JaHa matpuua . Ecnun , roe E — eanHnyHaa matpuua
TOro Xe pasmepa, 4to 1 MaTpuua A, To matpuua B paBHa
-1 5 1 5 -1 7 0 5
2 A=(2 3) _ (2
1 5 1 C=A-B
[aHbl maTpuubl , . Torga matpuua nmeeT BuAa
2l Ll
) G 11)’6) 2 5] (1) (-3
3 { 3x-y=1 }
Curctema NMHEeNHbIX ypaBHEHWIA Sx+ Ay =2 He MMEeEeT peLleHwnii, ecnu A
paBHO
-5 5 -3 3
a) 3 , 6) 3,3) 5 . T) 5
4 AB=(2;-6;3) AQ1;2;3)
[JaHbl BekTOp M TOYKa . Torga Touka B umeert
KoopAauHaThbl:
a) (-1; 8; 0), 6) (-3; 4; -6), B) (1; -8; 0), 1) (3; -4, 6)
5 s . o _ .
Ha sektopax 9~ 2i - 3j +k : b=4j . €7 3k - 2j , KaK Ha CTOPOHaX, NOCTPoeHa
npammnga. Torga ee o6beM paBeH:
a)2,6)24,8)8,14
6 a=(3-10),b=(2;1;-1),c=a+2b
[JaHbl BEKTOPLI . Torga ckansapHoe
npoussegeHne c-a paBsHo:
a) 20, 6) 8,8) 17,1) 12
’ A(-1,- 2) B(5,-3),c(-41) D(7,3)
JaHbl TOYKK , , . Torga nuHuw,
3a4aHHOI ypaBHeHemM X - 2y-1= 0, NPUHAANEXWUT TOuKa




a)A 6) B, B)C, 1D

8 e
JaHo ypaBHeHne npsiMoii 2x+3y-6=0 Toraa ypaBHeHWe 3TOi NpsMOit «B
oTpeskax» UMeeT BU, ...

i{—l:l i—}—l:l i-z:l 1-}—1:1
a) 3 2 6) 2 3 ) 2 3 n 2 3

9 c(-3,1) _
YpaBHEHNE OKPYXXHOCTM C LEEHTPOM B TOUKe n paguycom R = 2 pmeer
BUA,

N (x-3V +(y+1) =4 5 (x+3Y +(y-1) =4
9 (x-3) +(y+1)y =2 ) (x+3) +(y-1) =2
10 KaHoHMYecKoe ypaBHeHue NpsMoii, NPoXoasiLieli Yepes TOUKM A(-1,5,-4) "
B(,-1,1)
“meeT Buj,
x-1_y+5_2z-4 x-1_y+5_2z-4
a 4 -6 5 g -4 6 -5
x+1l y-5_ z+4 x+1 y-5_ z+4
g) 4 -6 5 ,r) -4 6 -5~
11 In(3- x)
f (x)=— "~
O6nacTtb onpegeneHns yHKUun x+1 nmeeT BuA
(-o0,-DU(-1,+ ) (-o0,-1)U(-1,3),
a) , 6)
) (- 00,= Du (- 1,(3)),r) (- 0, - Du (3, +00)

12 1- cos3x

Mpegen x* paseH

3

a)0,6) ©,8)3,1) 2

13 X+2
f (X): 2 2
(x> +16)(x* - 1)

Ko/iMuecTBO Touek paspbiBa qoyHKLMN

a)2,6)5,8)3,nN1
14

MpousBoaHas YHKL MM Y= \/;SII‘IX paBHa

1 1 .
Yy = ——=C0sx, y=—F—=slnx+ \/;COSX

o 2x 6  Vx

sinx - \/;cosx

. 1
sinx +~/xcosx y=

1
y —
) 2x o 2Jx




15

5-2x

Mpon3soAHas BTOPOro nopsaka yHKLmumn y-¢€ paBHa
a_) 4e5-2x , 6) _ 2e5-2x , B) eS-Zx , r) 4xeS-2x
16 ot - q
Touka akcTpemyma cpyHkumn Y =e paBHa
al, 60)2, B) -1, r)o
17 L\
_ . +
nycrs Z2=1%1 torga (1+i) paBHo:
a) '2\/5,6) 4 ) 2\/5’0 -4
180 7+)(2-1)
HaiiTn 3HaueHne BblpaxeHus
a) 15+5i 6) 15-5i B) 13+5i r) 13- 5i
19
Haiitn Bce é/i
a)l1,6)1,-18)1,-1,i -, 71)-1
20 1
f(x)=x +6§/;- —
MHOXEeCTBO NepBO06Pa3HbIX (IYHKLN X umeer Bug,
6 1 4
3x* + +—+C X x
52 X2 —+5xVx - In
a) 5V 6)
x* 5 -x*
Z osxdx+In(x(+C —+5x§/;-ln(x(+C
B) 4 r) 4
21 1} dx
B onpefgeneHHoM uHterpane O 3+ \/; BBE/JleHa HoBasl nepemeHHas [ \/;
Torga vHTerpasn uMeeT Bug;
‘L dt fotdt e *edt
+
a) 03%0 g g3+t g 037L ) §3Ft
22 oz
~ _ X2 +3y
YacTHas npovssogHas Ox dyHkun Z = € nMeeT Buf
x2+3_y 2x + o +3y x2+3_y X2 +3_y
a) e ) ( X 3)e ’B) 2xe ) 3e ,
23

0’z
UYacTHast Npou3soaHas BToporo nopagka OX  chyHKumm Yy
nmeeT Buz,

a) 6xy” - 4y 6) 2y° ,

) 6x°y - Ay 6x°y- 4xy+3

- 2xy° +3




24

—,2 2
pagneHT hyHKLmMK Z=xty B Touke (1, 2) paBeH

a) {2: 4} 6) {2: 2} B) {' 2, ]-} r) {1; 4}

25 — 2 2
DKCTpEMYM DYHKLIAN z=x"+y +1 JocTuraeTcsl B TOUKe
a) (1, 1) 6) (2,2) B) (0,0)1) (-1,0)

26 yxdx+(1+x*)dy=0
O6Lee pelweHne audchbepeHLmansHOro ypaBHeHUs npu
Y#0 yuveer BUA;

C 1
y=—=,C#0 y=
V1+x° 1+ x°
a) , 6) ,
C
=——,C#0
g Y=CV1+X,C20 /71
27 | KOpHW XapakTepucTUYeCKoro ypaBHEHNS JIMHEHOTO OA4HOPOAHOMO
Ck =2k =3
AndbdpepeHumanbHOro ypaBHEHUS PaBHbI: . Torga aTo ypaBHeHUe
nMeeT BUZ;
a) y'+2y'+3y=0 6) y'-5y'+6y=2x+3
g Y - toy=0  y 5y +6y=0
28 i' 3" %"
Pagnyc cxogumocTu cTeneHHoro psga  n=1 2n+1 paBeH:
1 2 3
a)3,6) B)3,r)2
29 =sin x*
Pag Teiinopa ans dyHkumm Yy HauMHaeTCcs Co cnaraembix
3 3 6 6
X X
X-—+.. X -—+.. -+ X-—+
30 =x3
O6wwii Bua psga ®ypbe onsa qyHKLUK y B Ha MHTepBasie (-TT; TI] paBeH
00 a o0 00 . o0 .
Da,cosnx >+ Ya cosnx by+Ybsinnx Yb sinnx
a) n=l 6) n=l B) n=l r) n=l
31

[

% et

O6LWUM pelleHneM cuctemsl audochepeHUmanbHbIX ypaBHEHU
oynet

[(} C€+Ce @gé () =Ce' +C,e"

6 y(t)=Ce' +C,e"

a)

B)




x(t) =Ce' - C,e"
y()=-Ce' +C,e*

x(t) =Ce' +C,e*

y(©) =- lcle‘ +C,e*
r 2

32

YCTPOACTBO COCTOUT 13 TPEX 3/IEMEHTOB, PaboTalLLMX HE3ABUCMMO. BeposATHOCTH
6e30TKa3HoIli paboTbl 3TUX 3/IEMEHTOB ( B TEYEHME PABOYEro AHS) PaBHbI
cooTBeTCTBEHHO 0,9, 0,8 1 0,7. Torga BEpOATHOCTb TOrO, YTO B TEYEHME paboyero gHA
6yayT pabotaTb 6€30TKa3HO BCE TpU 3/1EMEHTA paBHa

a) 0,72; 6) 0,504; B) 0,8; 1) 0,56

33

C nepBoro ctaHka Ha c6opky noctynaet 45%, co BToporo — 55% Bcex getaneil.
Cpeau getaneii nepeoro ctaHka 90% ctaHgapTHbIX, BToporo — 80%. Torga
BEPOATHOCTb TOr0, YTO B3ATas HayAady feTallb OKaXkeTCcs CTaHAapTHOW, paBHa

a) 0,325; 6) 0,155; B) 0,15; 1) 0,845

34

BepoATHOCTbL TOr, 4YTO Naccaxup ono3gaeT K 0TnpasaeHno noesaa, pasHa 0,02. Haitu
HamBeposiITHeliLee YMC/1I0 ONo3AaBLUmnX K noe3ay u3 855 naccaxunpos
a)l8 6)168B)17 )19

35

ax’> x€[0,0]

f(x) ={
Kakum fomkHo 66T | uTOGbI hyHKUMS 0 x£[0,1] ABnAnachL
MIOTHOCTbIO BEPOATHOCTU CAyyaliHOM BENNUMHBI X, NPUHMMAOLLLER No6ble 3HaYeHna?
al 6)3 3)2 r-1

36

MpoBogunnch B3BELIVBAHWNA KOMMIEKCHOW HATK. Pe3ynbTaTbl u3mepeHuii maccbl M (r):
62,5; 63,5; 63,2; 61,4; 62,8; 63,1. HaiiT oueHKy MaTeMaTUYECKOTO OXNAaHWS.
a)62,75 6)62,5 B)62,8 1)63




pa6ouyeiil nporpaMMbl 4UCLUNINHBI

MpunoxeHwue

MartemaTuka

HaumeHosaHue OUCYUN/IuHb!

no HanpasneHunto noarotoskn 15.03.04 AsToMartm3aunsa TEXHONOMMYECKNX NPOLECCOB 1 MPOU3BOACTB

HavmMeHoBaHue Of1 (npochuns):

BCe npodhnan

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHus (3apaum, Keicbl)

MpunoxeHve 2

No o
in YcnoBus TMNOBLIX 3aady (3a4ad, KelicoB) OtBeT
! 2 3 4 24 14 1
A=l1 2 0 -2 -2 -1
1 1 3 4 2 3
JaHbl MaTpuubl "
1 0 2
B=|3 2 1
4 2 0
C=A'B-3B
Haitn maTpuuy:
2 | NycTb gaHa cuctema SIMHeHbIX ypaBHEeHW X. =
1 )
2x,+4x,—6x,=—6 xX,=—4,
2x,+2x,+4x,=2 X3=0
3x,+4x,+2x,=—1
3anucaTb pacLUMpPeHHY MaTpuULly CUCTEMB,
HaiiTu ee pelueHne meTogamu Kpamepa un
NOJIHOTO UCK/TIOUEHWS
3 | Cuctema ypa 7 I —
yp vBHeHVIVI 3a,€|,aHa cBoen 3 X1+7 X2+2 X3—5
pacLUMpeHHO MaTpuLeit
2x,+5x,+3x,=8
3 7 25 X +2x,+3x,=9
A=(2 5 318) X,=2,x,=—1,x,=3
1 2 39
1) 3anucaTb cMCTEMY B KAHOHUYECKO
thopme
2) pewwuTb 3Ty CUCTEMY METOLOM
obpaTtHoii MaTpuLbl
4 A(6,7,13) 1.|BC|=7
[JaHbl BEPLUMHBI NTMpamMupl: , 76
B(2,4,6) Cc(4,7,12) Q(6,16,24) 2.¢=arccos ——
' ’ 5 V145
CpepacTBamuy BEKTOPHON anrebpbl HalTu: D
- 4.12
1) puny Bektopa B C
2) yron P wmexay sektopamu BC y
BQ
3) niowanb OCHOBaHWS NMpammnbl
ABC
4) 06beM nMpamuabl




TpeyronbHUK ABC 3ajaH CBOMMM
BEpLUMHAMM

AGJ)B@A)CG;3)

Havitu: 1) ypaBHEeHWe CTOPOHBI BC (B
OTpes3Kax Ha 0CsX)

2) ypaBHeHWE CTOPOHbI AB (B o6LLEM
Buae)

3) yron mexay ctopoHamn AB
BC

4) ypasHenne meguarbl BM
Bbicotel AK

1.2 Y
36/7 —36/5
2.x+y—2=0
3.¢=arctg|—6)
4.x—2y=0

5.5x+7y—74=0

JlaHo ypaBHeHe KpBOIi BTOPOro nopsaka.
4x* +9y° =36

OnpegenuTb TUN KPUBOIA, HANTK NapameTpbl.

annvnc.

3J13

a=3,b=2c =x/ﬁ,e =
13

A(6,7,13)

[JaHbl KoopAMHATbLI TOUek:

B(2,46) Cc(4,7,12) D(5,16,24)

Havitu: 1) ypaBHeHue npsamoli AB g
KaHOHMYeCKoW dpopme

2) ypaBHeHve NpsiMOiA, NpoxoasLei
yepes Touky D napannensHo
npsMoii AB

3) Tynoii yron mexay npsiMbiMu AB y
AD

4) ypaBHeHUWe NJ0CKOCTU ABC

5) yron mexay npsimoii AD y
nnockocteio ABC

x—6_y—7_z—13
-4 -3 -7
x—5_y—16 _z—24
-4 -3 -7

1

2

3.¢=arccos

—51
V15022)
4.3x+10y—6z—10=0

5.¢=arcsin 5
' V10730

Bbluvcnuts npegen

Co3x3-2x2+3
lim————
x—o Dx® +4x-5

w N

Bbluucnuts npegen

lim ctg3x(coszx - cos’x)
x—0

10

Haiitn Toukn paspbiBa yHKUmmn. Caenatb
XX<—2
Y=14—x*,-2<x<0

— >
uepTex. 4=xx>0




11 | HaiTi nponsBoAaHblE (OYHKLMIA: 1 yi= 1
y=CS05X YT T sinx
L. 1—sinx 2.y'=—12cos” xsin x
2. y=4cos’x_ 2(1+3&)e(1+3¢;f
_ 1+¥xF 3.y'=
syt 3
12 | Hawtv npegen, ncnonb3ysa npasuno Slonutans 1
. Insinx
lim—
x~0]nsinbx
13 z, =4+5i 22+7i
[JaHbl KOMNNEKCHbIE yncna: n :
4 3 23,
. Z) "Zy,— —t 1
z, =3- 2i z, 13 13
. Haiitn
14 3 .
1+i NG T o.. T
o Z, =+/2| cos— +isin—
Hantu 1 12 12
3r .. 37w
=+/2| cos— +isin—
4 4
177
Z, _\/_ COS—2+ISH1—]
15 | BbluMcnuTb NHTErpasnsbl: 1.0 4 C
arctgx 2x . 2
J‘e dx, 2.[ - —|sin3x + =cos3x + C
1 Y1+ X 3 J
1 1 1
3.- —In(0+x)+=In(1+ x?)+=arctgx + C
J(Zx— 7)cos3xdx, 2 4 ( ) 2 g
2.
¢ xdx
5 Joe+D(x2 +1)
16 e x* -4 2- n
=1 2
X
Bbluncnutb nHterpan: 2
17 | BbiuncauTb niowaas urypbl, orpaHnyeHHoii 12 - 5In5
y= 5
NVHUAMN: Xy X+ty= 6. Cpenatb
yepTex.
18 X 3T0 NpaBubHO
z=In—
y . NpoBepuTb, 4TO
oz oz
—x+—-y=0

ox oy




19 | ViccnepgoBatb PYHKLUMIO HA 3KCTPEMYM: [ 4 1 ]
2 2 I
z=Xx +4y - 2xy+2x+4 ’
Y Y Touka 33 ABMSETCA TOYKOW MUHUMYyMa
[aHHON hyHKUMK
20 | PewnTb ypaBHEHHMeE: \/1_ y2 _ \/1_ 2 +C
xy/1- y*dx+ yJ1- x*dy =0
21 2 -2
' _ =x" (In(x(+C
HaiTn pelueHve ypaBHeHUs X
yA0BNeTBopAoLLEee HavyaslbHbIM YC10BUAM
(y)x:l - 2
22 | HaiiTn yacTHOe peLleHMe ypaBHEHUS, y= 4e* + ™
YL,0B/IETBOPSAIOLETO YKa3aHHbIM HavyaslbHbIM
YC/IOBUSIM:
yn - Sy' + 4y = 0’ (y)x:[) = 5’ (y')X:() = 8
23 | HaiiTu obLee pelleHne ypaBHeHus: B . L1 x| .,
no_ — -X y_Cle +C2€ +—X 1'_ e
y'-y=xe" 2 2
24 | PewunTb cuctemy [ ‘ ] [ 4(
1260406l
d—:2x+2 Jobth
25 | NccneposaTk psAg Ha CXO4UMMOCTb: Pag pacxogutca
-n 1 2! 3! n!
—3: —3+—3+—3+...+—3+...
1 N 1 27 3 n
26 | HaitTn uHTepBan u pagnyc cxogMmocTu psga: R=1
00 n
y = Lol X"+ (-1,0
mn+1l 2 3 n+1
27 | Pa3noxutb B psag ®Pypbe pyHKUMIO n &2 2
f(x) ==+ Y| Z((- 1" - 1)coskx +=(- 1)* sinkx
2 ‘Slm k
-2, -1<x<0
f(x)=
T, 0<x<m
28 | PewunTe 3apayy: U3 konoAabl B 36 kapT 1
BblObMpaloT ABe. KakoBa BEPOATHOCTb TOrO, YTO E
3TO: a) ABe Aambl; 6) ABa KOpoNs; B) gama n a)
KOpO/ib B YKa3zaHHOM rnopsigke
6) 105
29 | Pewnte 3aga4y. Tpy OXOTHUKA CTPENIAIOT B a) 0,28




uenb. BepoATHoCTb nonagaHuns B Lesb AN
nepBoro oxoTHWka pasHa 0.7, AN BTOPOro —
0.8, ansa TpeTbero — 0.5. HaiiTn BeposiTHOCTb
TOro, 4YTo: a) BCe Tpoe nonaayT B Lenb; 6)
nonaget XoTa 6bl O4UH; B) NonagyT poBHO
ABoe.

6) 0,97
B) 0,47

30

HanucaTb 3akoH pacnpefeneHvss ucnpasHbIX
npubopos, ecnu Bcero npubopos 3, a
BEPOSITHOCTb AN KaX4oro M3 HUX 6bliTb
ncnpasHbiM 0,9.

HaliTn MatemaTnueckoe oOxugaHue uucna
ncnpaeHbIX NpM6opoB

X[ 0 | 1 | 2 | 3

P | 0,001 | 0,027 | 0,243 | 0,729
M =27

31

Onpegenutb cpegHee KsagpaTmyeckoe
OTK/TIOHEHME Cy4aiHoi ownbku npubopa,
ecnu ownbka NoJUMHAETCS HOPMaslbHOMY
3aKOHY pacnpefeneHvs ¢ MaTeMaTuyeckum
OTK/IOHEHMEM, PaBHbIM HYJI0, @ BEPOATHOCTb

TOro, 4YTO OLWKMbKa NeXnT B Nnpegenax 21
MM pasHa 0,997.

7 MM

32

Haiiti no 3agaHHOMy BapuaLuyioHHOMY psigy

BbIGOPKM BbIGOPOUHOE cpeaHee X |

2
BbI6OPOUHYto aucnepcnio 9 n

2
MCNpaB/IEHHYIO BbIGOPOYHYIO AVCIEPCUID S”,
X 5 10 15 20 25

i

n 1 5 20 14 10

i

x =17.7
o’ =24.21
S2 =24.70
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