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Pabouasi nporpamma gUCUMNNUHBI COCTaBMEHA B COOTBETCTBUM C dhefeparibHbIM roCyAapCTBEHHLIM 06pa3oBaTenbHbIM
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[OOKTOp TeXHWYeckux Hayk, [Npodeccop MeluepsikoBa ManuHa
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1 BBEOEHMUE K PABOYEW NPOrPAMME AUCLIUMNINHbI

1.1 Uenb pucumnnuHbl: CdopmupoBath KomneTeHuMn obyvawoulerocs B ob6nactu psga MaTemaTuyeckmx
OVCLMNIVH, METOOOB U MOJENen, BKMoYasi MaTteMaTuyeckne Mogenu CUCTEM M NPOLLECCOB B €CTECTBO3HAHUN U TEXHUKE.

1.2 3agayum AUCLUUNIUHDbI:

» PaccmMoTpeTb OCHOBbI COBPEMEHHbLIX MAaTEMaTUYECKMX 3HAHWUIA, HEOOXOAMMbIX Al PELLeHUst NPaKTUYECKMX 3aau;

¢ NPUBUTb HaBbIKM CaMOCTOATENIbHOIo NOoJfib30BaHUA yqe6H017| 7] cnpaBquon nMTepaTypoﬁl no mMatreMmatuke n ee
NPUNOXEHNAM;

* pa3BUTb NNOrM4YeCcKoe MbilUeHne,
* NMOBbICUTb YPOBEHb MaremaTn4ecKkomn KynbTypbl.

1.3 Tpe6boBaHuA K NpegBapuUTeNbHOW NOAroTOBKE O6y4aloLerocs:

I'Ipe,u,BapMTeanaﬂ noaroToBka npeanonaraeT co3gaHne OCHOBbI ANA (*)OpMVIpOBaHVIFl KOMNETEHL I, YKa3aHHbIX B .
2, npu n3y4eHnn gucuuniinH:

OucumnnuHa 6asmpyeTtcsi Ha KOMMETEHLMSAX, CHOPMMPOBaHHBIX Ha NpeabiayLLEM YpOBHE 06pa3oBaHus

2 KOMNETEHUUN OBYYAIOLLEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUMNNNHDbI

OMNK-1: CnocobGeH NPUMEeHATb eCTeCTBeHHOHay4YHble U OGU.I,GMH)KeHepHI:Ie 3HaHuA, MeToAbl MaTeMaTUu4eCcKoro
aHanusa n moaenupoBaHus B npoceccnoHanbHOM AeATeNbHOCTH;

3HaTb: OCHOBHbIE NMOHATUS U METOAbI BbICLLEN MaTeMaTUKM B o6beme, HeoGXxoauMoMm ansi NpPakKTU4eCcKoro ncnonb3oBaHnA B
ﬂpO(*)eCCMOHaﬂbHOVI AeATernbHOCTU

YMeTb: MCnonb30oBaTb MaTteMaTnyeckme 3HaHnsa ans pelweHna 3agad ﬂpO(*)eCCVIOHaJ'IbHOVI 0eATeNnbHOCTU NPUMEHUTENbHO K
COBepLUEeHCTBOBAHNIO TEXHONMOIMYECKMX MallvH 1 o6opy,u,0|3aHV|$|

BnapeTtb: HaBbikamu NPpUMEHEHNA COBPEMEHHOIo MaTteMaTU4eCKoro MHCTpyMeHTapua ANnA peweHna npaktndeckux 3agad,
NOCTPOEHUA, U NPUMEHEHNA MaTEMATUHECKNUX moaenewn gns CcoBepLIEeHCTBOBAHUA TEXHONOINM4YeCKMUxX MaLlunH n o6opyp,0|3aHV|;|

3 PE3YJIbTATbI OBYYEHUA NO AUCUUMNINNHE

O |KoHTakTHan
o g |pabota
5 MHHoBaL,. dopma
HanmeHoBaHWe 1 cogepxaHue pasnenos, QZ CP - TeKyLLero
TEM M Yy4eOHbIX 3aHATUN % =i Nek. Mp. (4acbl) 3aH2TI/II7I KOHYI'pOJ'IFl
[&]
© g | (vackl) | (vackl)
x

Paspen 1. JlnHenHas anre6pa u
aHanuTuyeckas reomeTpus

Tema 1. JlnHenHas anrebpa. Onpegenurteny,
mMaTtpuupbl. Bugsl matpud, JIuHenHble
onepaumu ¢ matpuuamu. Onepaums
TpaHcnoHupoBaHus. MNMponssegeHe MaTpuL.
CucTeMbl NMHENHbIX ypaBHeHMN. MaTpuyHas
3anuck cuctem. PelueHne cuctem 4 8 6
TNNHENHBIX YpaBHeEHU MeTogamu Kpamepa u
Maycca

MpakTnyeckoe 3aHaTue: PelueHve 3agaHun 1 a3
Mo TEMEe CUCTEMbI NIMHENHbIX YPaBHEHUN,
meTop [aycca.

Tema 2. BektopHas anre6pa. Bektopebl,
nuHenHble onepauuun. Npoekunn BekTopa Ha
ocu koopauHaT. CkanspHoe, cMeLlaHHoe U
BEKTOPHOE NMpou3BefeHne BeKTOPOB M UX
reoMeTpuYecKie NPUNoXeHns.
MpakTnyeckoe 3aHATHE: [OHATME BEKTOpa B
R2 n R3, onepaunn ¢ Bektopamu B
OpPTOHOPMUPOBaHHOM Gasuce.




Tema 3. AHanuTuyeckasi reomeTpus Ha
nnockocTtn. KoopanHaTtbl Ha NIOCKOCTM.
MpeobpasoBaHus cucTeMbl KoopanHaT.
Mpamasa Ha nnockocTn. OCHOBHbIE
ypaBHeHUs npsamMon. Kpmeble BTOPOro
nopsigka: OKpY)XHOCTb annunc, runepbona,
napa6bona.

Mpaktnyeckoe 3aHaTHNE: PelueHune 3agaHum
no Teme npsimas u nnockoctb B R2 1 R3 .
KpuBble BTOporo nopsiaka Ha nrocKoCTMU.

10

Pazgen 2. QudpdepeHumnansHoe ncuncneHve

Tema 4. BeegeHue B aHanus oyHKUUN OHOro
nepemMeHHoro. ®yHKLUSA, OCHOBHbIE
onpenenenus. MNMpegen yHKUMK.
BeckoHeuHo marnble n 6eckoHe4YHo BornblLumne
BeNM4uHbI. MNMpasuna Bbl4UCTIEHUS NPeaEeSIoB.
3amevarenbHble npegensi.

MpakTnyeckoe 3aHATME: BBegeHune B
MaTeMaTM4YeckUn  aHanus.

11

a3

Tema 5. AuddepeHumansHoe ncumcneHune
OYHKUMM OOHON NEPEMEHHOMN.

MpoussogHas PyHKUMN, ee reoMeTPU4ECKNin
cmbicn. MNpasuna

anddepeHumpoBaHusa. Tabnuua
npoun3BoAHbIX. [1pon3BoaHbIE U
audpcepeHumans

BbICLUMX MOPSAKOB. [punoxeHne K
NPUBAMKEHHBIM BbIYNCIIEHNSAM.
MpownseogHas

napameTpnyecku 3agaHHoN OYHKUUN.
Teopembl 0 anddepeHunpyemMbiX PYHKLUUAX.
Teopema Ponns. MNpasuno

Jlonutansa. ®opmyna Ternopa.
MccneposaHve doyHKUMIA NO NEPBON 1 BTOPOW
npoussogHon. Teopema 0 CBA3N

MexXay 3HaKoM NPOU3BOAHON K
MOHOTOHHOCTbIO (PYHKLMKN. DKCTPEMYMbI
OYHKUUW.

Heobxoaumble ycnosusi akCTpemyma.
JocTaTo4Hble ycnosus rno nepsow 1 BTOPown
NPOU3BOAHOWN.

MpakTnyeckoe 3aHATME: BbluncneHvne
NPOU3BOAHbIX (DYHKUUM OOHOW  NepeMEHHON.

11

mn

Utoro B cemecTtpe (Ha kypce anga 3A0)

32

48

37

KoHcynbTaumm n npoMmexxyToyHasa aTrectaums
(Ok3ameH)

24,5

Pasgen 3. OnemeHTbl Teopun yHKUMI
KOMIMJIEKCHOIO NepeMEHHOro

Tema 6. AnemeHTbI BbicLLen anrebpsb!.
MonuHoMbl. KopHY NonnHOMOoB.
KomnnekcHble

yncna, AencTBus ¢ HUMK B anrebpanyeckon,
TPUrOHOMETPUYECKOIN N NoKasaTernbLHON
copme. BosBegeHue B cTeneHb
KOMMIIEKCHOIO YMcna U N3BneveHme KOpHs.
Mpaktnyeckoe 3aHaTue: NMoHATNE
KOMMIEKCHbIX Yncen, 4eNCTBUS C HAMM B
anrebpanyeckom, TPUroOHOMETPUYECKON 1
nokasaTensHon opme.

Tema 7. OYHKLUUM KOMMIEKCHOTO
nepemeHHoro. Npumepbl yHKLUUIA
KOMMIEeKCHOro

nepemeHHoro. Popmynel Srnepa.
MpakTnyeckoe 3aHaTme: OnpegeneHue
YHKUMM KOMMNIEKCHOIO NePEMEHHOrO.

mn

a3




Paspen 4. NIHTerpanbHoe ncumcneHmne

Tema 8. HeonpepgerneHHbI nHTerpan.
lMepBoobpasHas 1 HeonpeaeneHHbIN
nHterpan. Ceovictea nepBoobpasHon.
CaowicTBa HeonpeaeneHHOro nHTerpana
BbITeKalLme n3 onpeaeneHus. JinHenHole
cBouncTea. Tabnuua nHTerpanos.
OCHOBHblE METOAbI MHTErPUPOBaHUSA: METOA
3aMeHbl NepeMeHHON, MeTo
WHTErpnpoBaHns No YacTsiM, MeToq,
pa3noXxeHns Ha nNpocTenLumne.
MpakTnyeckoe 3aHATUE: PelleHre 3agaHun
no TeMe HeomnpeaerneHHbIN nHTerpan

a3

Tema 9. OnpegeneHHbI MHTerpan u ero
npunoxeHus. OnpegenexHve
onpeaeneHHoro nHTerpana, ero CBoOMcTea.
JInHenHble cBoWCTBa onpeaerieHHOro
nHTerpana. NIHterpan ¢ nepemMeHHbIM
BepxHUM npegenom. dopmyna HeloToHa-
Jlen6bHuua. MpunoxeHns onpeaeneHHoOro
WHTerparna K 3agadam reoMeTpum:
BbluMCreHWe nnowagen, o6bemos Ten.
MpakTnyeckoe 3aHATUE: BbluncneHne
onpegeneHHoro nHterpana. PeweHve 3agay
Ha reomeTpuyeckme N MexaHuyeckme
NpUIoXeHnsa 2onpegeneHHoro nHTerpana.

mn

Paspen 5. CDyHKLl,I/II/I HEeCKOJTbKUX NepeMeHHbIX

Tema 10. ®yHKUMM OBYX NEPEMEHHbIX.
OcHoBHble onpegeneHus. MNMpupalleHus
dyHKUMKW. HacTHble NpousBoaHble U
andbdpepeHuman MyHKUMU MHOTUX
NnepeMeHHbIX.

MponssogHble n anddepeHumans! BblCLINX
nopsgkos. NpoussogHas no

HanpaBneHuIo 1 rpPaamneHT.

MpakTnyeckoe 3aHATME: HaxoxaeHne
obnacTtu onpeaeneHns MYHKLUMM HECKOMNbKMX
nepemMeHHbIX. BbluncneHve 4acTHbIX
NPOV3BOAHbIX.

Tema 11. ®opmyna Ternopa onsa dyHKUMM
OBYX NepeMeHHbIX. QKCTpeMyMm

dyHKUMM OBYX NepemMeHHbIXx. CTaumoHapHble
TOYKU.

Heobxoaumble 1 AOCTaTOuYHbIE YCNOBUS
3KCTpemyma.

MpakTnyeckoe 3aHATHE: BbluncneHne
3KCTpemMyMa YHKLIMN HECKOSTbKMX
nepeMeHHbIX, a Takke HanbonbLuero un
HauMeHbLLero 3HavyeHns yHKUNN.

mn

a3

Wtoro B cemecTtpe (Ha kypce anst 3A0)

34

34

49

KoHcynbTaumm n npoMmexxyToyHasa aTrectaums
(Ok3ameH)

2,5

24,5




Paszpgen 6. OudpdepeHumnansHbie ypaBHeEHUA

Tema 12. QuddepeHumanbHble ypaBHEHUSA
nepsoro nopsigka. OnpegenexHve
AndbdpepeHumanbHOro ypasHeHsi nepeoro
nopsigka. OnpegeneHne peLueHuns.
HauanbHble ycriosua. Teopema
CyLLEeCTBOBAHWA U €UHCTBEHHOCTU
peLueHus.

OcHoBHble BUabI avddepeHumanbHbIX
YypaBHEHW: ypaBHEHUS C pa3fensaowmmMmcs
HenuMHenHbIe ypaBHEHUS.

MpakTnyeckoe 3aHATME: PelueHne 3agay no
Teme anddepeHumanbHble ypaBHEHUSA
nepBoro nopsiaka.

a3

Tema 13. JluHenHble anddepeHumansHble
ypaBHEHUs BTOPOro nopsaka.
OnpegeneHune guddepeHumnansHoOro
ypaBHeHus. OnpegeneHne peLleHns.
HayvanbHble ycrnosusi. Teopema
CyLLeCTBOBAHWA U €UHCTBEHHOCTU
peLueHus.

JInHenHble ogHOpodHbIE N HEOOAHOPOAHbIE
ouddepeHLmanbHble ypaBHEHUS.

Teopembl 0 cBONCTBaxX peLleHuin. Teopemsbl
06 obLiem peLueHun.

YpaBHeHWs1 BTOPOro nopsigka ¢ NoCTOAHHbIMA
koadhpumumeHTamn. MeToa pelueHns
YPaBHEHW C NOCTOAHHBLIMA
koadhpumumeHTamu.

MpakTnyeckoe 3aHATME: PelueHne 3agad no
Teme anddepeHumanbHble ypaBHEHUS
BTOPOro nopsigka.

mn

Tema 14. Cuctembl OObIKHOBEHHbIX
anddepeHumanbHbix ypaBHeHU. OCHOBHbIE
onpeaenenns. HopmarnbHble CUCTEMBI.
PelueHns meTogomM cBeeHUst K O4HOMY
YPaBHEHUIO N-TOro nopsaka.

JInHenHble cucTembl. MaTpuyHas 3anuce.
MaTtpuyHbIn MeToa peLleHmns

cuctembl. CoOCTBEHHbIE Yncna 1
CcOBCTBEHHbIE BEKTOPLI MaTpuL,. ABTOHOMHbIE
CUCTEMBI.

MpakTnyeckoe 3aHATME: CUCTEMBI NIMHENHBIX
OudpcepeHLmanbHbIX ypaBHEHUIA.

Paspen 7. lNocnepoBaTenbHOCTU M YACTIOBbIE
psaabl

Tema 15. YncnoBble nocnenoBaTenbHOCTH.
OnpegeneHune YncnoBoro psiaa.
Heobxoaumblii NpuaHak CXoanMOCTMW.
MpaBuna gencteus ¢ pagamn. Paael ¢
NONOXMWTENbHBLIMK YneHamu. MNpusHaku
CXOOUMOCTM 3HAKOMOSMOXUTENbHbLIX PAOO0B
MpakTnyeckoe 3aHATME: Yncnoson paa,
NPU3HaKNU CXOANMOCTU YNCIIOBbLIX PAAOB.

a3




Tema 16. ®yHKUMOHANbHbIE PSAAbI.
CreneHHble psaabl. OnpegeneHnsa cTeneHHoro
psiga. Obnactb CX0AMMOCTY CTEMNEHHOro
psiga. Teopema Abens. Paguyc

CXOAMMOCTU U MHTepBan cxogmmocTu. Psaabl
Tennopa n MaknopeHa. NpunoxeHus
CTEeneHHbIX PSAOB K NPUBMMKEHHbIM
BbIUMCIIEHUSI.

MpakTnyeckoe 3aHATME: PelieHne 3agay Ha
onpegeneHne cxoanuMoCTU CTEeNEHHbIX PSOoB.
Psaabl ®dypbe

10

Tema 17. Pagbl ®ypbe. OCHOBHbIE
onpegeneHns. PasnoxeHve gyHKuniA B
TpUroHomeTpuydeckme pagbl. Paabl OT YeTHbIX
N HeYeTHbIX YHKUMIA. IHTerpansHoe
npeobpasoBaHne dypbe.

MpakTnyeckoe 3aHaTMe: OBCyxaeHe
OCHOBHbIX METOOO0B BblYACIUTENBHON
MaTemaTuKu.

mn

Paspgen 8. YpaBHeHua matemaTnyeckomn
PU3NKK

a3

Tema 18. YpaBHeHue konebaHuin CTPYHbI.
lNocTaHoBKa 3agayw.

BbiBOA ypaBHeHUs. PelueHne ypaBHeHUs
meTogom dypbe. NccnenoBaHue peLleHms.
MpakTnyeckoe 3aHATMeE: PelueHne
ypaBHEHUS KonebaHui.

Tema 19. YpaBHeHue TennornpoBogHOCTH.
MocTaHoBka 3agayn. BeiBog ypaBHEHUS.
PelueHne ypaBHeHns metogom ®ypke.
VccneposaHue pelueHus.

MeTopa ceTok.

MpakTnyeckoe 3aHATMeE: PelueHne
ypaBHEHUS TeNnonpoBOAHOCTU

mn

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

32

32

53

KoHcynbTaumm un npoMexyToyHas atTectaums
(Ok3ameH)

24,5

Paspgen 9. Teopusi BepoATHOCTEN.
Cny4anHble cobbiTus

Tema 20. CnyyanHble cobbiTua. Anrebpa
cobbITHIN. BeposiTHOCTHOE NPOCTPaHCTBO.
OnpegeneHunst BEpOATHOCTU COOLITUSA.
TeopeMbl CAIOXEHNSA 1 YMHOXEHUS
BeposTHocTen. dopmynbl NOMHOM
BepodATHoCTU 1 Baneca. WcnbitaHns
BepHynmu

MpakTnyeckoe 3aHATME: BbluncneHune
BEPOATHOCTU COBbITUIA. [pumeHeHne
OCHOBHbIX TEOpeM Mnpu nogcyeTe
BEPOSATHOCTMW.

Tema 21. OUCKpeTHble criyvanHble BENTUYNHBI.
OnckpeTHas criyyarHasa BenuyumHa.
MaTtemaTunyeckoe oxuganve, gucnepcus,
cpegHee kBagpaTU4HOE OTKIOHEHUE, NX
ceowicTBa. BUHOMUHaNBHbLIV 3aKoH
pacnpegeneHust u 3akoH lNyaccoHa.
OnemeHTbI

TEeopuM MaccoBOro o6cnyxnBaHms. 3akoH
6onbLUNX Yncen.

MpakTnyeckoe 3aHATMe: OnpegeneHue
OVNCKPETHbIX CIlyYalHbIX BEMUYWH, NX
YNCNOBbIE XapaKTepPUCTUKN

10

a3




Tema 22. HenpepbiBHbIE CryvanHble
BENUYMHbLI. VIHTerpansHas un
audpcepeHLmansHasa OyHKLMK
pacnpegeneHus criy4avHon BENMYMHBI.
MaTemaTnyeckoe oxugaHve u gucnepcus. 7 6 10
HopmanbHbIA 3aKOH pacnpeaeneHus.
MpakTnyeckoe 3aHATMe: OnpegeneHue
HenpepbIBHbIX CryYanHbIX BEMUYMH, UX
YNCIOBbIE XapaKTEPUCTUKN.

mn

Pasnen 10. OCHOBHbIE MOHATUSA U METOAbI
MaTemaTnyeckon CTaTUCTUKN

Tema 23. BbibopouHbii meToa. MeToapl
oTbopa. NoHATME penpe3eHTaTUBHOCTH
Bbibopku. 'eHepanbHas u BbIbopoyHas
COBOKynHocTw. eHepanbHoe 1
BbIBOPOYHOE cpeaHee, reHeparbHas un
BblibopoyHasa avcnepcun. CpegHee 7 6 10
KBagpaTmyecKkoe OTKNoHeHue. Buapl oueHok.
WcnpasneHHasa gucnepcus.

MonwuroH n ructorpamma.

MpakTnyeckoe 3aHaTMe: ObCcyxaeHne
BbIBOPOYHOro MeToaa.

a3

Tema 24. Ctatuctnyeckne metoapl
06paboTKn IKCNepUMEHTarnbHbIX AaHHbIX.
ObpaboTka manow Boibopku. ObpaboTka
6onbLuow BeiGopKK. pynnmpoBka
AaHHbIX. CTatucTnyeckme yHKUMm 7 8 10
pacnpegeneHus.

MpakTnyeckoe 3aHATME: PelieHne 3agay no
Teme CTaTUCTUYECKUE OLEHKU

napameTpoB pacnpegeneHus.

mn

Wtoro B cemecTtpe (Ha kypce anga 3A0) 34 34 49
KoHcynbTaumm un npomexyToyHas aTrectaums 25 245
(Ok3ameH)

Bcero koHTakTHasi pa6oTta u CP no
AucuUnnuHe 290 286

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NNaHoM He nNpesycMOTPeHO

5. ®OH[] OLLEHOYHbIX CPEACTB 1A MNPOBEAEHUSA MPOMEXYTOYHOW ATTECTALIK
5.1 OnucaHve nokasatenen, KPUTEPMEB U CUCTEMbI OLIEHMBAHUA pe3yNnbTaToB 00y4YeHun

5.1.1 MNokasaTenu oLeHMBaHUA

Kon

MokaszaTenu oueHnBaHUSA pe3ynbTaTtoB o6yqu|A;|
KoOMneTeHunn

HanmeHoBaHWe oLEeHOYHOro
cpeacrea

d)opmynvlpyeT N OO BSACHAET OCHOBHbIE NOHATUSI, 3aKOHbI, Teopembl,
anropuTMbl 1 METOObl U3yHaeMblX pa3aenoB BbICLLEN MaTEMATMKKMN.

Peluaet TvnoBble 3agayv U NpUMepbl N0 OCHOBHBLIM N3y4aeMblM
Or1K-1 pasfenam BbICLLIEN MaTeMaTuKW, MPUMEHNTENBHO B obnacTu
[eATENbHOCTU TEXHONOrMYECKMX MallunH u obopyaoBaHus

MCﬂOﬂbSyeT I'IpVIO6peTeHHbIe HaBbIKM K peLueHnto 3aaad
ﬂpO(*)eCCMOHaﬂbHOVI OeATenbHOCTU

Bonpochkl ans ycTHoro
cobecenoBaHus

BOﬂpOCbI Ona TeCtTupoBaHUA

MpaKTUKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cuctema 1 Kputepum oLeHNBaHUs

KpuTepuu oLieHMBaHUsi cOPMUPOBAHHOCTM KOMMETEHLMIA

Llikana oLeHnsaHus
YcTHoe cobecenoBaHune

MucbmeHHas paboTa

MonHbIN, cyepnbIBaOLNA OTBET, ABHO
OEMOHCTPUPYHOLLMIA rNybGokoe NoHNUMaHue
5 (oTnnyHo) npeaMeTa u LWMPOKYI0 apyanLnio B
oLueHuBaemMon obnacTtu. Kputnyeckui,
OpWrMHanbHbIA Noaxon K Matepuany.




OTBET NOSHbIN, OCHOBaHHBLIN HA
npopaboTke Bcex 0b6s13aTenbHbIX

4 (xopoLuo) MCTOYHMKOB MHpopMaumu. Moaxoa K
martepuarny OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

OTBeT BOCNPON3BOANT B OCHOBHOM TOJIbKO
NEeKUMOHHbIe MaTepuansl, 6e3
camocToaTenbHOM paboTel C
pekoMeHO0BaHHON NuTepaTypon.
[emoHCTpupyeT noHMMaHve npegMmeta B
uernom, 6e3 yrnybneHus B getanu.
MpnCyTCTBYIOT CyLLECTBEHHbIE OLLMOKN UNn
npobenbl B 3HaHNUAX NO HEKOTOPBLIM TEMaM.

3 (yooBneTBopuTENbHO)

Hecnoco6HocTs 0TBETUTL Ha Borpoc 6e3
nomoLy ak3ameHatopa. HesHaHve

2 (HeyOoBMNETBOPUTESbHO) | 3HAYUTENBLHOW YacTy NpUHLUNUAaNsLHO
Ba>XKHbIX 9NIEMEHTOB AUCLIMMIMHBI.
MHoro4uncneHHble rpybble owmnoKu.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UNU UHbIe MaTepuanbl, Heo6xoAuMbIe ANA OLEHKU 3HAHUN, YMEHUN,
HaBbIKOB U (UNK) OoNbITa AeATEeNbHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOPMYNMPOBKM BOMPOCOB
Cemectp 1

1 MaTpuLbl, OCHOBHblE onpeaeneHns. JInHeliHble onepauum ¢ matpuuamn. TpaHCNoOHMpPOBaHWe MaTpul,.

2 YuncnoBble xapakTepucTtukn maTpul. CBoCTBa onpeaenuTenei.

3 MpownsseneHune matpuy, O6paTHas maTpuua

4 CucTembl m ypaBHEHWI C N Hem3BeCcTHbIMU. MaTpuyHas 3anuck cuctembl. PelleHne cuctembl MeTogom
Kpamepa.

5 "eomeTpunyeckoe onpegeneHve Bektopa. JllMHelHbIe onepauum ¢ BEKTOpamu.

6 Mpoekummn BekTopa Ha ocu kKoopaMHaT. 3anuck BekTopa B hopme NpOeKLUiA.

7 CkansipHoe npou3segeHue, ero ceorctea. CkansipHoe npovnsseaeHune Ansi BeKTOpoB B hopme NpoeKLmi.

8 BekTopHoe npousseneHue BektopoB. CBoNCTBa.

9 BekTopHoe npousseaeHne BEKTOPOB B HOPMe NPOEKLINA.

10 CwmeluaHHoOe npou3BeaeHne BEKTOPOB.

11 CucTembl koopamHaT Ha nnockocTu. Mpeobpa3oBaHKsA AekapTOBOW CUCTEMbI KOOPAMHAT.

12 BbIBECTW ypaBHEHWUSI MPAMON Ha MIOCKOCTU: C YrMOBbIM KO3MULMEHTOM, NMPOXOAALLEN Yepes AaHHYIO TOYKY,
yepes [Be TOYKM.

13 Yron mexay npsMbIMUW. Y CroBusi napannenbHOCTW U NepreHanKynspHOCTM NPSIMbIX.

14 O6LLee ypaBHEHWUE NPSIMONA.

15 OKpY>KHOCTb Kak reomeTpuyeckoe MecTo TOYek.

16 [atb onpeaenenve annunca. BelBeCT KaHOHMYECKOE ypaBHEHNE, NEPEYUCTINTL CBONCTBA KpuBon. Caenatb
yepTex.

17 Oatb onpenenexune runepbonel. BeiBeCcT KaHOHUYECKOE YpaBHEHME, NEPEYMCINTL CBOMCTBa KpuBon. Caenatb

yepTex.

18 BbIBECTM ypaBHEHWsI NNIOCKOCTU B NPOCTPaHCTBe.

19 BbiBeCTV ypaBHEHNS NPSIMON B NPOCTPAHCTBE.

20 [atb onpepeneHne gyHKuMK. [Nepeuncnutb OCHOBHbIE CBONCTBA OYHKLNIA.

21
6ecKoHEeYHO ManbiMy U 6GECKOHEYHO BONbLUMMK BENUYUHAMM.

22 Teopema o pasHocTu Mexay pyHKuuen n ee npegenom. lNpasuna BeluMcneHns npeaenos yHKUMNA

23 [aTb onpepeneHne HenpepbiBHOW hyHKLMN. OgHOCTOPOHHME npedenbl. CBoWCTBa HENPEPbIBHbLIX (OYHKLIMNA.

24 Hatb onpeneneHne I'IpOVISBO,EI,HOVI. Pacckaszatb o ee reomeTpn4eckomMm n MexaHmM4eCkKkom cMbicne.

PacckasaTb 0 npasunax Bbl4UCIEHUA I'IpOI/I3BO,D,HOIZ. [okasaTtb npaBuno Bbl4UCNEeHUA I'IpOVISBO,EI,HOVI CYyMMbI

25 PYHKUMNA.

26 Teopema 0 cBA3WN MeXAY HENpPepbIBHOCTLIO M ANdepeHUUpYEeMOCTbO (DYHKLNM.

27 Oatb onpepenenvne anddepeHumana dyHkunn. HBapmMaHTHOCTL hopM nepsoro andpcepeHumana

28 CdopmynupoBaTb TeopeMy Belieputpacca. CopmynupoBaTb 1 Aoka3aTb Teopemy Ponns

Hatb onpeneneHne npegena (byHKLIMI/I. BeckoHe4yHo manble n 6eckoHe4Ho 6orbLine BenuyinHbl. CeAsb mexay




CdpopmynupoBaTb Teopemy ®opmyna Jlarparxa. CpopmynmpoBaTb 1 gokasaTb npasuno Jlonutans

29 _
BblUMCIIEHNS NpenernoB YHKLMWNA.

30 [okasaTtb TeopemMy O CBA3M MeXAy 3HaKOM MPOU3BOAHON U MOHOTOHHOCTBIO (PYHKLINN.

31 Hatb onpepeneHne akcTpemyma yHkumn. BBectn HeobxoarMble 1 JOCTaTOYHbIE YCIOBUS 3KCTPEMYMOB.

32 Hanucatb chopmynbl Tennopa n MaknopeHa. PacckasaTb 0 UCNOnb30BaHWUM 3TUX (hopMyI B NPUGIIVKEHHbBIX
BbIYMCMEHUSIX.

33 KomnnekcHble uncna. MNpasuna aencreus. TpuroHomeTpudeckas u anneposa opMbl KOMNEKCHOTO YKcna.

34 [atb onpenenexne nepoobpasHoi, Aoka3aTb TEOPEMY O CBOMCTBaX NEPBOOOPA3HOIA.

35 JaTb onpenenexHne HeonpegeneHHoro nHTerpana. PacckasaTtb 0 CBOMCTBax HEONPEAENeHHOro HTerpana.

36 PacckasaTb 0 MeToe 3aMeHbl MepeMeHO B HeonpeaeneHHoM uHTerpane. [lokasaTb Teopemy O NMHENHOM
3ameHe.

37 MeToa UHTErpMpoBaHusi Mo YacTsM B HeonpeaeneHHOM 1 onpeaeneHHoM MHTerpanax

Cemectp 2

38 Mnowaae KpMBOMNMHEHOWN Tpaneyu

39 JaTb onpeneneHne onpegeneHHoro nHTerpana. Pacckasatb 0 CBOMCTBax OnpeaeneHHoro nHTerpana,
BbITEKalOLLME U3 onpeaeneHuns.

40 PacckasaTb 0 NIMHENHbIX CBOWMCTBaX onpeaeneHHoro nHTerpana.

41 WHTerpupoBaHue HepaBeHCTB. ChopMynmpoBaTb TEOPEMY O CpeAHEM 3HaYeHUN PYHKLNM

42 WHTerpan ¢ nepemMeHHbIM BEPXHUM Npeaernom.

43 dopmyna HbtoToHa-JlenbHuua.

44 "eomeTpuryeckme NpuNoXeHWst onpegeneHHoro UHTerpana: BeluncrieHne nnowagen guryp.

45 "eomeTpuryeckme NpUNoXeHVs ornpegeneHHoro uHTerpana: BeluncrieHme obbemoB Tern.

46 DYHKLUMN ABYX NEPEMEHHbIX OCHOBHbIE onpeaeneHus. MNpupalleHns yHKLMK.

47 YacTHble npou3BogHble U anddpepeHuman yHKLUN ABYX NEPEMEHHbIX.

48 pagneHT hyHKLMM MHOTUX NepeMeHHbIX 1 NPON3BOAHAsA NO HaNpPaBeHKHO.

49 OKCTpeMyM yHKUMM OBYX NepemMeHHbIX. Heobxoammble yCrnoBus akCcTpeMyma.

50 dopmyna Tennopa ons yHKUUN ABYX NEPEMEHHbIX.

51 [ocTaTovHble ycnosusa akcTpeMyMa Anst PyHKUMN ABYX NEPEMEHHbIX.

52 OudbdbepeHumanbHble ypaBHeHUs nepBoro nopsiaka. ObLume noHsATus.

53 PacckasaTb 0 meTofe pelueHus anddepeHumnansHOro ypaBHeHUsA NepBoOro ¢ pasgerieHHbIMU NepemMeHHbIMU 1
OOHOPOAHOrO YpaBHEHUS.

54 PacckasaTb 0 MeToAe peLleHnsi MMHeHoro auddepeHLmanbHOro ypaBHEHNS NepBOro nopsaka.

55 OundbdepeHumanbHble ypaBHEHNS BTOPOro nopsiaka. JinHerHble anddepeHumanbHble ypaBHEHNUS BTOPOro
nopsiaka.

56 Teopembl 0 NMMHENHbIX OAHOPOAHBLIX YPaBHEHUSX.

57 Teopema 06 obLiem peLleHnr NMHEAHOro O4HOPOAHOIO YpaBHEHWS!

58 PacckasaTb 0 MeToAe peLleHns NIMHEeRHOro ogHopoaHoro AnddepeHuanbHOro ypaBHeHNs BTOPOro nopsiaka
C NOCTOSAAHHBIMU KO3 PULNMEHTAMMN.

59 JInHelHble HeogHOpOAHbIE YpaBHeHUS. Teopema 06 o6Llem pelleHun NMHEeRHOro HEOAHOPOAHOIO YpaBHEHNS

60 HopMmanbHble cuctemsl anddepeHLmanbHbIX YpaBHEHWIA.

61 JInHenHble cucteMbl guddepeHLmManbHbIX YpaBHEHUN.

Cemectp 3

62 [JaTb onpegeneHne 41cnoBoro PSiAa, onpeAeneHns Ans CXoAsLIerocs U pacxoasLierocs psos.
CdbopmynumpoBaTe HEOOXOAUMBIA NPU3HAK CXOAMMOCTY pPAOoB.

63 MpaBuna oencTBusA ¢ YNCNOBLIMU pgaAMMN.

64 Mpn3HaknM cXo0AMMOCTU YMCIOBBIX PSAOB C NONOXUTENBHBIMU YIIEHaMW.

65 }J,aIb onpegeneHne 3Hakoyepegytollerocs paga. CunbHas n cnabas cxogumocTb. [lokasaTb Teopemy
NenbHunua

66 [aTb onpeneneHne cTeneHHOro psiaa, onpegeneHne obnact cxoaMmMoCcT CTeneHHoro psga. [eictans co
cTeneHHbIMU psgamu.

67 CdopmynmpoBaTb U foka3aTb Teopemy Abens.

68 JaTb onpegenexHne pagnycy CXoaMMOCTU CTENEHHOIO psifjia U pacckasaTe O METOAE €ro BblYUCIEHMS.

69 Psigbl Tennopa n MakllopeHa. MpunoxeHnst K NpuGNKeHHbIM BbIYUCTIEHNSIM.

70 Psag ®ypbe. OCHOBHbIE onpeaeneHust.

71 Teopembl 0 cxoaMMocTun psgoB dypbe.

72 Psag dypbe Ha nHtepsane (-, 1]

73 Pagbl ®ypbe AN YeTHbIX U HeYETHbIX OYHKLWIA.

74 KomnnekcHas popma psiga dypbe.




75 WHTerpan ®dypbe.

76 YpaBHeHwue konebaHve cTpyHbl. BbiBoa.

77 PelueHre ypaBHeHust konebaHui cTpyHbl MeTogom dypbe.

Cemectp 4

78 YpaBHeHWe TennonpoBoaHOCTH.

79 OcHoBHble onpefeneHns Teopun BeposTHocTen. OnpegeneHne Krnaccuyeckon BepossTHOCTU.

80 TeopeMbl COXeHUs 1 YMHOXEHUS BEPOSATHOCTEN.

81 dopmyna nonHom BeposiTHocTu. dopmyna baneca. AnpropHas 1 anoctepuopHasi BEPOSATHOCTb CIIOXKHOMO
CobbITHS.
82 UcnbitaHns BepHynnu. HaneeposiTHenwasn vyactota. CchopmynupoBaTb NpeaesnbHble cryyYam npu 6onbLiom

yuncrne UCMbITaHWUN.

83 Hatb onpeneneHne ,EI,VICerTHOIZ cnyqaﬁHoﬁ BeNM4YnHbI, 3aKOHa ee pacnpeneneHna, MmateMmaTtn4eckoro
OXungaHua n gucnepcun.

84 CraHgapTHble AUCKPETHbIE pacnpeaeneHus.

85 CnyyaliHbIli TOTOK COOLITUIA.

86 [JaTtb onpeneneHre HenpepbIBHOM Cry4aliHON BEMUYUHBI, (DYHKLMW pacnpeneneHus v ninoTHOCTH
BEpOSiITHOCTU. MNepeumncnuTb UxX CBOMCTBA.

87 Hatb onpeneneHne MmatemMaTtn4eCckoro oxxmgaHma n aucnepcun ana Hel'lpeprBHOVI cnyqa|7|H0|7| BEeITNYNHBbI.

88 [atb onpeaeneHne HopManbHOro 3akoHa pacnpefeneHus. NepeyncnuTb CBOMCTBA 3TOMO 3aKOHa.
CdpopmynupoBaTb Teopemy JisanyHoBa

89 [atb onpeagenenvne KoaMULNEHT KOppensaumn, NepedncnmTb ero CBOMCTBA.

90 C(*)OpMyJ'IVIpOBaTb OCHOBHbI€ onpeneneHna CTatTuCTUkKn. ﬂepeqmcnmb MeToabl 0T6opa. [aTb nosicHeHus K
NOHATUIO penpe3eHTaTUuBHOCTU.

91 CTaTuCTU4EeCKNE OLEHKMN.

92 O6paboTka 6onbLuoi Beibopkn. CTaTucTuieckme yHKUMM pacnpeneneHus.

93 O6paboTka marnov BbIOOPKM.

5.2.2 TunoBble TeCTOBble 3a4aHus

TvnoBble TecToBble 3afaHns HaxoaaTca B MpunoxeHun k gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPMEHTUPOBaHHbIE 3aAaHusl (3agayum, Kenchbl)

TunoBskle NPaKTUKO-OPUEHTUPOBaHHbIE 3aJjaHNA HaxoOATCA B rlpMﬂO)KeHI/IIA K JaHHOMY PAa

5.3 MeToaunyeckme matepuansl, onpeaensiowme npoueaypbl OLleHMBaHUA 3HAaHUN, YMEHUN, BnafaeHU (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbIiTa AeATeNbLHOCTH)

5.3.1 YcnoBus gonycka oby4aroLerocsi K NpoMexyTo4yHOM aTTecTaummn M NopsiAoK NUKBMAALUN aKageMMUYecKomn
3a40MKEeHHOCTH

MpoBeneHre NPOMEXYTOHHOW aTTeCTALUM PErNaMeHTMPOBaHO foKarnbHbIM HopMaTuBHEIM akTom CM6ryYNT/a
«[NonoxeHne 0 NpoBeAEeHNM TEKYLLLEro KOHTPOSS YCNEBAEMOCTH U NPOMEXYTOYHOW aTTecTaumm obyyaroLmnxca»

5.3.2 ®dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauum nNo AUCUUnIInHe

YcTHas + MNnucbmeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 OcobeHHOCTU NpoBeAeHUsi NPOMEXYTOYHOWN aTTecTauMm No AUCLUNIIUHE

* Ha noaroToBky oTBOAUTCSA 45 — 60 MUHYT
* Ha OTBET Mo buneTy 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT
* CNONb30BaHMe BCMOMOraTenbHOW NMTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U TM.) HE NPedyCMOTPEHO

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE AUCLUUNMIIUHDbI
6.1 YuyebHas nutepaTtypa

ABTOp 3arnasuve | M3paTtenbcTBo | "og napnaHus | Ccbinka
6.1.1 OcHoBHas y4ye6Has nutepaTtypa
LWHapesa, I'. B. Boiclwaa maTemaTtunka e https://www.iprbooks
Mocksa: An n Ap Megua 2023 hop.ru/132560.htm|
LWHapesa, I'. B. Bbicluasa matemarumka. Cumdbeponons: https://www.iprbooks
MaTtemaTtnyeckun aHanms YHUBEPCUTET SKOHOMUKM 2023 hop.ru/136264.html

1 ynpaBneHus




NuteuH, O. B. Bbicluasa matemarumka. CraBponorb: https://www.iprbooks
JlnHeliHasn anrebpa CTaBponosbCKuii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbiil yHuBepcuTeT
LWHapesa, I'. B. Bbiclwasa maTemaTtuka. Cumdpeponorns: https://www.iprbooks
JInHeitHan anreGpa YHUBEPCUTET SKOHOMUKM 2022 hop.ru/128043.htm|
1 ynpasrneHus
6.1.2 JononHuTenbHas y4yeGHasa nutepatypa
Psbywko, A. ., Xyp, |Bbicwasa matematuka. http://www.iprbooksh
T.A. Teopusa n 3agaun. B 5 op.ru/90754.html
yactax. Y.1. JlnHenHasa v
BekTopHasi anrebpa. MwuHck: Bblwanwas 2017
AHanuTuyeckas reomeTpus. Lwkona
OubdepeHunansHoe
mecumncneHue oyHKLUUn ogHom
nepemeHHon
Psbywko, A. ., Xyp, |Bbicwasa matematuka. http://www.iprbooksh
T.A. Teopusa n 3agaun. B 5 op.ru/90756.html
yactsx. Y.3. O6blkHOBEHHbIE MuHck: Bbiwaiiwas 2017

anddepeHumanbHblie
ypaBHeHus. Pagpl. KpaTHble
WHTerpansl

LLKona

6.2 NepeyveHb NpoceccMoHanbHbIX 6a3 AaHHbLIX U UHGOPMaLMOHHO-CMPABOYHbLIX CUCTEM

1. TpeHaxep no BbicLIeNn MaTemaTuke [SneKkTpoHHbIN pecypc]. URL: http://fe-math.ru
2. NHcbopmaumoHHast cuctema «EgnHoe okHO JocTyna k obpasoBaTefibHbIM pecypcam» [SNeKTPOHHbIM pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6MbnuoTeyHas cuctema IPRbooks  [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NMULIEH3MOHHOro M CBOGOAHO pacnpPoOCTpaHAeMOoro NporpaMMHoro obecneveHus

MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHne maTepuanbHO-TeXHUYECKON 6a3bl, HeOGXOAUMOW AN OCyLleCTBNeHNsi o6pa3oBaTenibHOro
npouecca no AUcCUMnInHe

AyauTopus OcHalueHue

MynbTuMeauniiHoe o6opygoBaHve, cneumanuavpoBaHHas Mebenb, gocka
JlekumoHHas y A PyA Y P A
ayguTopums

YuebHas ayautopus

CﬂeLI,VIaJ'IVISVIpOBaHHaFl mebernb, oocka




MpunoxeHue
paboyel nporpaMmbl AUCLMNIHDI MaTematuka

HaumMeHoeaHue OUCYUNTUHbI

no HanpaeneHuio nogrotoeky _15.03.02 TexHonoruyeckvue MalumHel 1 060pyAoBaHe
HanmeHoBaHue Ol (npoduns): Bce npodunu

5.2.2 TunoBbIe TeCTOBbIe 3a4aHus

MpunoxeHue 1

Ne dopmynmpoBka 3agaHus
nn pMynup i
1 Hana matpyua 4=(-3 5 \.Ecnm B— A= 2F, roe E — eguHnyHas matpuia Toro xe
4 -6
pasmepa, 4To 1 MaTpuua A, To maTtpuua B paBHa
(—1 5) (1 5) (—1 7) (o 5)
a) 4 _4 ,6) 4 ,B) 6 _4 ,r) 4 _4
2 2
Oanbl matpuupl A=(2 3, B={J. Torga matpyua C = A- B wumeeT Bua
1 5
) (5 11),6) (4 3 )5 )3
a ; ,B T
11 -3
25
3 . . 3x — y= 1 . A
CucteMa NUHENHbIX ypaBHEHWI HE MMeeT peLleHuiA, ecnu paBHO
Sx+Ay=2
a) _—5,6) E,B) _—3,F) 3
3 3 5 5
4 [aHbl BEKTOP AB = (2; —6;3) N TOYKa A(l; 2;3). Torga Touka B umeeT KoopauHaThI:
a) (-1; 8; 0), 6) (-3; 4; -6), B) (1; -8; 0), 1) (3; -4; 6)
5 | Ha BekTopax d = 2i — 3] +k; b= 4]'; ¢=3k —2] , KaK Ha CTOpoHax, NocTpoeHa nupamuaa.
Torna ee o6beM paBeH:
a)2,6)24,8)8, 4
6 [JaHbl BeKTopbl d = (3;—1;0),5 = (2;1;—1),5 =a+2b. Toraa ckansipHoe npoussenerne < ¢
paBHO:
a) 20, 6) 8, ) 17, ) 12
7 [JaHbl TOYkn A(—l, —2), B(S, —3), C(—4,1), D(7,3). Torga nNuHWK, 3aJaHHOI ypaBHEHVEM
x —2y —1=0, npuHagnexur Touka
a)A,6)B,B)C, 1D




[aHo ypaBHeHue npamoit 2x +3y—6=0. Toraa ypaBHeHWe 3TON NPSMON «B OTpe3Kax» nmeeT

BUA ...
a) S+L=1,6) 242 =18 L1 n T+l
3 2 2 3 2 3 2 3
9 | YpaBHeH1e OKPYKHOCTY C LIGHTPOM B TOUKe C(—3,1) n paguycom R = 2 umeeT Bug
a) (x-3) +(y+1) =46 (x+3) +(y-1) =4,
B) (x=3) +(y+1) =21 (x+3) +(y-1) =2
10| Karonnueckoe ypaBHeHWe NpsIMoK, npoxoasien Yyepea Toukn A(—1,5,—4) u B(3, —1,1)
umeeT BuUA
a) x—1_y+5_ Z—4’6) x=1_y+5_ z—4’
4 -6 5 -4 6 -5
5) x+tl _y-5_ =z+4 n x+tl _y-5_ z+4
4 —6 57 4 6 -5’
11 In(3-x)
O6nacTb onpeaeneHns yHKUMM f(x) = 1 “meeT BUg
X
a) (—oo,—l)u(—l,-i-oo), 6) (—oo,—l)u(—1,3),
5) (== V(-1,(3)).n) (=o-1) v (3, +0)
12 1—cos3x
MNpepen ————paBeH
X
a)0,6) «,B)3,T) i
’ ’ T2
13 x+2
KonunuecTteo Touek paspbiBa dyHKUMM | (x) = 3
(16)( )
a)2,6)5,8)3,1)1
14 MpounssoaHasa dyHKUMKN y = \/;sinx paBHa
a) y=Lcosx 6) y=Lsinx+\/;cosx
N Jx
B) y ZLSiHX‘F\/;COSX Ny =Lsinx—\/;cosx
2x ’ 2x
15 x

MpownasofHas BToporo nopsiaka yHkumMmM y = e’ pasHa

a) 4> ,6) =2 ,B) e, 1) dxe’ ™




16

Touka akcTpemyma pyHKUMn y = ex2 —1paeHa

a)1, 6)2, B)-1, r)0

7 Mycte z=1+i.Toroa (I-H')4 paBHO:
a) —242.,6) 4,8) 242.,1) -4
18 | Haittn sHaueHme BbIpaXXeHUs! (7 + i)(2 - i)
a) 15+5i,6) 15-5i,8) 13+5i,r) 13-5;
19 HanTtu Bce (‘ﬁ
a)1,6)1,-18)1,-1,i. -, r)-1
20 3 5 1
MHoxxecTBO nepBoobpasHbIX YHKLIMK f(x) =x" + 6\/; —— WnMeeT Bua
x
1 4
a3+ + e 6) = +5x3x —In
55 4 x2 4
by
x* 5 —x* 5
B)T—SX\/;‘FIH(X(-FC r 2 +5x\/;—ln(x(+C
21 16
B onpeneneHHom uHTerpane J. dx BBEAEHa HOBas nepemeHHas [~ \& Torpa nHTerpan
2 3+x
“MeeT Buz;
4 4 16 4
dt 2tdt 2tdt tdt
a) [=— 6 [T 8 [——n ]
03Tt 03+t oy 3+t 03Tt
22 aZ x2+3y
YacTtHas npounsBoaHasi 8_ yHKUMKN z = ¢ nuveeT BUA
X
2 2 2 2
a) e +3y,6) (2x+3)e" +3y,B) 2xe’ +3y,r) 3e" +3y,
23 2,
YacTHas npon3BoaHasi BTOPOro nopsiaka F dyHKLMM z = X° y3 - 2xy2 +3 umeer Bug
X
a) 6xy° —4y, 6) 2)°,
B) 6x°y—4xy,r) 6x°y—4xy+3
24 ) 2
pagneHT yHKuMM z =X + ) B TO4Ke (1, 2) paBeH
a) {274} 6) {272} B) {_231} r) {174}
25

OkcTpemym doyHKUMM z = X + 1 +1 pocTuraeTcs B Touke




a) (1, 1) 6) (2, 2) 8) (0,0) r) (-1,0)

26

O6Luee pelueHue auddepeHLmMansHoro ypaBHeHus  yxdx + (1 +x° ) dy=0 npu nmeet

BUA:

a) y=L,C¢O,6) y=;,

V1+x° 1+x°
p C
B) y=C+l+x",C#0,r) y:1+

2
X

C#0

27

KopHM xapaKkTepucTUYECKOro ypaBHEHUS NIMHEHOrO0 0AHOPOAHOIO AN depeHLMansHOro ypaBHeH!s

paBHbl: k

. = 2,k, = 3. Torpa aTo ypaBHeH\e UMeET BUA;

a) y"+2y'+3y=0,6) y"'-5y"+6y=2x+3,

B) y'=3y'+6y=0,1 y"+5'+6y=0

28

len

2n+1

00
Pap,vlyc CXOOAMMOCTHU CTENEeHHOoro paga Z

n=1

paBeH:

2 3
,6) 3,8 —,1) —
a) ) 3.8) 3 r) 5

UJ|>—

29

Psn Tefinopa ans dyHkumn y = sin x” HaYMHaETCS CO Craraembix

3 3 6 6

a) x—x—+...6) xz—x—+... B) X ——+... Nx —x—+...
3! 3 3! 3

30

06wwii BuA paga Pypoe ana pyHKUMM  y = x’ BHa NHTepBane (-r; 1] paBeH

0 a 0 0 i 0 i
a)Zan COS nx 6)7°+Zan COS nx B)b0+an sinax r) an sin nx

n=1 n=1 n=1 n=1

31
dx =2x+2y
O6wmMm pelueHneM cuctemsl AuddepeHunansHbIX ypaBHEHUN t oyoet
b _ x+3y
dt
_ t 4t
x(t)=Cpe' +Cie x(t)=Ce' +C,e x(t)=Ce' —Cye*

a) 1 t 4t 6) t 4t B) t 4t
y(t)z—ECle +C,e y(t)=Ce +C,e y(t)=-Ce +C,e
x(1)=Ce' +C,e”

" Loy oo
y(t)= —ECle +Ce

32 | YCTpOoMCTBO COCTOMT M3 TPEX AMEMEHTOB, paboTaloLLmnx He3aBUCMMO. BeposTHOCTM Ge30TkasHo

paboTbl 3TUX 3NeMeHTOB ( B TedeHne paboyero aHs) paBHbl cooTBeTcTBeHHO 0,9, 0,8 1 0,7. Torga




BEPOSATHOCTb TOTO, YTO B Te4eHne paboyero AHs 6yayT paGoTaTb Ge30Tka3HO BCE TPU neMeHTa
paBHa

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

33 | C nepeoro ctaHka Ha cbopky noctynaet 45%, co BToporo — 55% Bcex getanei. Cpeamn geranen
nepeoro ctaHka 90% cTaHgapTHbIX, BToporo — 80%. Toraa BepoATHOCTb TOro, YTO B3siTasd Haygady
JeTarnb OKaXeTCcsa CTaHOapTHON, paBHa
a) 0,325; 6) 0,155; B) 0,15; 1) 0,845

34 | BepoATHOCTb TOF, 4TO MaccakMp OMoO3daeT K OTnpaBneHulo noesga, pasHa 0,02. Haiitw
HaMBEPOATHENLLEe YNCIO ONO34aBLIKNX K Noe3ay M3 855 naccaxkupos
a)18 6)168)17 T1)19

35 2

ax” x€[0,0
Kakum pomkHo 6bitb (I, utobbl dyHkuma f(x) = 0.0] ABNANACE NNOTHOCTbIO
0 x¢[0,1]
BEPOATHOCTM C/Ty4aliHOM BENNUYMHBI X, MPUHUMAIOLLEN Ntobble 3HaYeHns?
aj)l 6)3 3)2 r)-1
36 | NpoBoaMAMCH B3BELIMBAHMUA KOMMIEKCHOW HUTWU. Pe3yabTaTbl usmepeHuii maccel M (r): 62,5; 63,5;

63,2; 61,4; 62,8; 63,1. HainT1 OLLEHKY MATEMATUYECKOTO OXKUOAHUA.
a)62,75 6)62,5 B)62,8 )63




MpunoxeHue

paboyeii NporpaMmbl AUCLUNIUHBI MaTematuka

HauMeHogaHue OUCUUMTUHbI

no HanpaeneHuio nogrotoekn _15.03.02 TexHonornyeckvue MalumHel 1 060pyaoBaHne
HanmeHoBaHue Ol (npoduns): Bce npodunu

5.2.3 TunoBble NPaKTUKO-OPMEHTUPOBaHHbIE 3aAaHusl (3agaym, Kenchbl)

MpunoxeHue 2

o Ycnosusa TUMNoBbLIX 3aaa4 (3a0a4, Kencos)

2 3 4 1 0 2
A=11 2 0 B=13 2 1
1 1 3 4 2 0

HaHbl maTpuLbl 7

Hant matpuuy: C=A4-B —3B

2 | MNMycTb faHa cuctema fMHEHbIX ypaBHEHUN

x,+ 4x,— 6x,=—-6
2x,+ 2x,+ 4x,= 2
x,+4x,+ 2x,=—1

3anucatb paclMpeHHYo MmaTpuly CUCTEMbI, HanTh ee pelleHne metogamu Kpamepa M NoJIHOro
NCKNo4YeHnA

3 | Cuctema ypaBHeHUI 3aaHa CBOEN pacLUMpeHHOW MaTpuuen

_ 3
A= ]2
1

N

25
3K
39

1) 3anucaTb CMCTEMY B KAHOHWYECKOW hopme
2) pewnTb 3Ty CUCTEMY METOA0M 06paTHOM MaTpuLbI

4 [JaHbl BEpLUMHBI NpamMuapbi: A(6,7,13), B(2,4,6), C(4,7,12), Q(6,16,24).
CpepacTtBamuy BEKTOPHOW anrebpbl HANTK:
1) onuHy BekTopa BC
2) yron (plvlex(p,y Bektopamn BC n BQ
3) nnowaab OCHOBaHMWsI NMMpamMuabl ABC
4) obbem nupamugbl
5

TpeyronbHuk ABC 3agaH cCBOMMYM BEpLUMHAMM
A(5.7), B(3.4), C(3,-3).
Haittu: 1) ypaBHeHue ctopoHbl BC (B oTpeskax Ha ocsx)

2) ypaBHeHUe cTopoHbl AB (B oblwiem Buae)
3) yron mexay ctopoHamm AB u  BC
4) ypaBHeHue meanaHol BM

BblCOTbl AK




[1aHO ypaBHeHMe KPUBOIA BTOPOrO NopsiaKa.
4x* +9y° =36.

OnpeaenuTb TUM KPMBOW, HAWTX NapaMeTpbi.

7 [aHbl KOOpPAMHATLI TOYEK: A(6,7,13), B(2,4,6), C(4,7,12), D(5,16,24).
Haittu: 1) ypaBHeHue npsiMoii  AB B kaHOHWYecKon hopme
2) ypaBHEHWe NPsIMOiA, NPOXOAsLLel Yepes Touky [ napannernbHo npsmon AB
3) Tynoii yron mexay npsmeimu AB n AD
4) ypaBHeHue nnockoctn ABC
5) yron mexgy npamont  AD v NNOCKOCTbIO ABC
8 | Bblumcnutb npepen
. 3x =2x*+3
11m3—
o 2x" +4x -5
9 . 3 2 3
Bbumcnute npegen  lim ctg x(cos X —CO0s x)
x—0
10 X, x* —2
V== x" = 2<x 0
y 4-x,x>0
Hantu To4ku paspbiBa pyHkUuKU. Caenatb YepTex.
11 | Hantu npoussogHble yHKUMI:
_ _cosx
1 1-sinx ,
2. y=4cos’ x ,
3 y= el Y
12 5 . Insinx
Haintu npegen, ucnonbays npasuno flormtana lim———
*-0]n sinSx
13 z
[aHbl KomnrekcHble yucrna: z, = 4+5iun z, =3—-2i.Haim z, -z,,—.
24
14 Hairn 1 +i
15 | BbluMCnUTb UHTErpans:

arct;
e gx

1.
1+x’

dx,

2. I(2x —7)cos3xdx,

xdx

> I(x+1)(x2+1)




16

N
x" -4
Bbluncnntb nHTErpan: J. —dx

S X

17 5
BbiumcnuTb nnowwaae ourypbl, orpaHMYeHHoN MnHuamMn: y = —u x + y = 6 . CaenaTb YepTex.
X
18 x Oz 0z
z =In—. Mpoeeputsb, yto —-x+—-y=0.
ox oy
19 | Yecneposats dyHKLMIO Ha akcTpeMym:  z = x° +4y® —2xy+2x+4
20 | pewums ypasHeHune: x+/1—y dx+ y\1-x*dy =0
21 2
Hantu pelueHve ypaBHeHns y' —— y =x y[OOBNETBOPSAIOLLEE HaYanbHbLIM YCIOBUAM (y) LT 2.
X -
22 | HaiiTn YyacTHoe peLleHre ypaBHEHUs, yOOBNETBOPSIOLLEro ykadaHHbIM HavanbHbIM YCIOBUSAM:
Y-Syt y=0,(y) = 5(),, =8
23 | Haittu obLuee pelleHve ypaBHeHns: "' —y = xe .
24 | Pewuntb cuctemy
dx
—=2x+2y
dt
d
2 _x13 v
dt
25 conl 12! 3! n!
WcecneposaTh psi Ha CXOOUMOCTb: 2—3 == + - + - +...t+t—+
o r 2 3
26 2 x" 1
o 2 n
HanTu nitepsan n pagmyc cXoauMocTu psga: Z =—-xt—x t+..+t—x +
=n+l 2 3 n+l
27 | Pasnoxutb B psg Pypbe yHKLMIO
n-2X, -m<x<0
f(x)=
T, 0<x<nm
28 | Pewwute 3agavy: us konogpl B 36 kapT BbibMpatoT ABe. KakoBa BEpOSTHOCTb TOro, YTO 3TO: a) ABe
Aambl; 6) ABa KOporns; B) 4aMa U KOpOorib B yKa3aHHOM Mopsiake
29 | Pewwute 3agayy. Tpu OXOTHMKA CTPENSIOT B Lenb. BeposTHOCTb NnonagaHusa B uenb AN nepeoro
oxoTHuka pasHa 0.7, ans BToporo — 0.8, ansa Tpetbero — 0.5. Hantu BepoATHOCTb TOro, YTO: a) BCe
Tpoe nonagyT B Uenb; 6) nonageTt xoTs 6bl 0AUH; B) NONagyT POBHO ABOE.
30 | HanncaTb 3akoH pacnpeaeneHunst ucnpaeHbiX Nprbopos, ecnu Bcero Npubopos 3, a BEpOSATHOCTb AN

Ka)kgoro n3 Hux bbiTb ncnpaBHbIM 0,9.




Hantn matemaTtnyeckoe oxvgaHue yicna ncnpaBHbIX I'IpM60pOB

31 | OnpegennTb cpegHee kBagpaTUYecKoe OTKIOHEHWEe CrlyYanHon owmnbkm npubopa, ecnu owwnbka
NOAYNHSIETCA HOPManbHOMY 3aKOHY pacnpeferneHns ¢ MaTeMaTU4eCKUM  OTKITOHEHUEM, paBHbIM
HYMo, @ BEPOSATHOCTb TOTO, YTO OLwMOKa nexuT B npegenax 21 mm paBHa 0,997.

32 | Haiiti 10 3a/IaHHOMY BapHallHOHHOMY PsIy BEIOOPKH BEIOOPOYHOE CPEIHEE X ,

BBIOOPOYHYIO AUCTIEPCHUIO o’ n WCIPABICHHYIO BBIOOPOYHYIO JUCIIEPCHIO S 2,

X 5 10 | 15 | 20 | 25

i

n 1 5 20 14 10

i
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