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Pabouasi nporpamma gUCUMNNUHBI COCTaBMEHA B COOTBETCTBUM C dhefeparibHbIM roCyAapCTBEHHLIM 06pa3oBaTenbHbIM
CTaH4apToM BbicLLero obpasoBaHusi No HanpaeneHuto nogarotoeku 15.03.04 ABToMaTn3aums TEXHOMOMMYECKUX
NpoLIeCCOB 1 MPOU3BOACTB, YTBEPXXAEHHBIM Npukaszom MuHobpHaykn Poccum ot 09.08.2021 r. Ne 730

Coctasutens (1):

[OOKTOp TeXHWYeckux Hayk, [Npodeccop MeLuepsikoBa ManuHa
MaHTuneesHa

Ot kadbepsbl cocTaBuTens: PoxkoB Hukonawn

3asenyoLwmin kadeapon MaTemaTukm Hukonaesny

Ot BbInyckatoLen kadeapsbi: OHTUH Butanui Axkosnesuy

3aseayowmin kadeapon

MeToaunyeckun otaoen:




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;

* MPUBUTb HABbLIKM CAMOCTOATENBHOrO MOMb30BaHMst Y4eOHOM U CMpaBOYHOW NUTEpPATYpOM MO MateMaTuke U ee
NPUNOXeHNAM;

* pa3BUTb NIOTMYECKOE MbILLMIEHWE;

* MOBbLICUTb YPOBEHb MaTeMaTUYECKON KyIbTypbl.

1.3 Tpe6boBaHuA K NpegBapuUTeNbHOW NOAroTOBKE O6y4aloLerocs:
MpenBapuTensHas NOAroToBKa NpeanonaraeT co3faHne OCHOBbI Anst POPMUPOBAHNS KOMMETEHLMIA, YKa3aHHbIX B M.
2, Npy N3y4eHUN OUCLIUMNIIVH:

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

2 KOMNETEHUUN OBYYAIOLLEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUMNNNHDbI

OlK-1: NpumeHaTb ecTeCTBeHHOHay4Hble U OGU.IGMH)KeHepHI:Ie 3HaHuA, MeToAbl MaTeMaTn4eCKoro aHanumsa m
MoaenuMpoBaHuAa B NpoceccuoHanbHON AeATeNbHOCTY;

3HaTb: METOObl MaTeMaTMYecKoro aHanmaa, ncnonb3yemble Nnpu aHanUTU4eCcKoM uccnengoBaHnmM cuUctem asTomMaTuUdaunm
TeXHONOorn4ecknx nporeccos

Ymetb: NPUMEHATb MeToadbl MaTeMaTU4YeCKoro aHanmsa, ucnosibdyemble npu aHanunTu4eCckoMm wuccnegosaHum cCuUcTtem
aBToMaTmn3alnn TeXHONnorn4eckmnx npoueccos

BnapeTtb: HaBblkaMy WUCMONb30BaHWS METOAOB MaTeMaTMYEecKoro aHanmsa npn aHannTtn4eckomMm uccrnegosaHum cucrtem
aBToMaTn3aunn TeXHONorn4eckmnx npoueccos

3 PE3YJIbTATbI OBYYEHUA NO AUCUUMNINUHE

O | KoHTakTHas
a < [paboTta
5 WMHHoBaL. | ®opma
HaunmeHoBaHWe 1 cogepxaHue pasaernos, 8 = CP - TeKyLLero
TEM M y4eOHbIX 3aHATUN & & Nek. Mp. (4acbl) 3aH2TI/II7I KOHYI'pOJ'IFl
[&]
O S [ (vacsl) | (vachl)
x

Paspen 1. JlnHenHas anre6pa u
aHanuTuyeckas reomeTpus

Tema 1. JluHenHas anrebpa. Onpegenurteny,
mMaTtpuupbl. Bugsl matpud,. JIuHenHble
onepaumu ¢ matpuuamu. Onepaums
TpaHcnoHupoBaHus. MNMponssegeHe maTpuL.
CucTeMbl NMHEHbIX ypaBHeHUn. MaTpuyHas
3anuck cuctem. PelueHne cuctem 4 8 15
TNNHENHBIX YpaBHeHU MeTogamu Kpamepa v
Maycca

Mpaktnyeckoe 3aHaTHNE: PelueHune 3agaHum
Mo Teme CUCTEMbI NIMHENHbIX YPaBHEHWH,
meTop [aycca.

Tema 2. BektopHas anre6pa. Bektopebl,
nuHenHble onepauuun. MNpoekunn BekTopa Ha
ocu koopauHaT. CkanspHoe, cMeLlaHHoe U 1 A3
BEKTOPHOE NMpou3BefeHne BeKTOPOB M UX
reoMeTpuYecKie NPUNoXeHnsI.
MpakTnyeckoe 3aHATHE: [TOHATME BekTOpa B
R2 n R3, onepaunn ¢ Bektopamu B
OpPTOHOPMUPOBaHHOM Gasuce.

Tema 3. AHanuTnyeckasi reoMmeTpus Ha
nnockocTtn. KoopanHaTtbl Ha NOCKOCTMK.
MpeobpasoBaHusa cMcTeMbl KoopauHaT.
Mpamasa Ha nnockocTn. OCHOBHbIE
ypaBHeHUs npsamMon. Kpmeble BTOPOro
nopsigka: OKpY)XHOCTb annunc, runepobona,
napabona.

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




Pazpgen 2. OudpdepeHumnansHoe ncuncneHve

Tema 4. BeegeHue B aHanus oyHKUUN OOHOro
nepemMeHHoro. ®yHKLUSA, OCHOBHbIE
onpenenenus. MNMpegen yHKUMK.
BeckoHeuHo marnble n 6eckoHe4YHo BornblLumne
BeNn4uHbI. lNpasuna BblYUCHIEHUS NPEeaESIOB.
3amevarenbHble npegensi.

Mpaktnyeckoe 3aHATHE: BBegeHue B
MaTeMaTM4Yeckun  aHanus.

11

15

a3

Tema 5. uddepeHumansHoe ncumcneHune
OYHKUMM OOHOW NEPEMEHHOMN.

MpoussogHas PyHKUMN, ee reoMeTPU4ECKUin
cmbicn. MNpasuna

anddepeHumpoBaHusa. Tabnuua
npou3BoAHbIX. [1pon3BoaHbIE U
audpcepeHumans

BbICLUMX MOPSAKOB. [punoxeHne K
NPUBAMKEHHBIM BbIYNCIIEHNAM.
MpownseogHas

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

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

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

Heobxoaumble ycnoBusi akCTpemyma.
JocTaTo4Hble ycnosus rno nepsow 1 BTOPown
NPOn3BOAHOWN.

MpakTnyeckoe 3aHATME: BbluncneHne
NPOU3BOAHbIX (DYHKUUM OOHOW  NepeMEHHON.

11

13

mn

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

32

48

73

KoHcynbTaumm un npomexyToyHas aTrectaums
(Ok3ameH)

245

Pasgen 3. nemeHTbl Teopun yHKUMI
KOMIMJIEKCHOIO NepeMEHHOro

Tema 6. AnemeHTbI BbicLeln anrebpsbl.
MonuHoMbl. KopHY NonnHOMOoB.
KomnnekcHble

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

Tema 7. OYHKLUUM KOMMIIEKCHOTO
nepemeHHoro. Npumepbl yHKUUIA
KOMMIEeKCHOro

nepemeHHoro. Popmynel dnepa.
MpakTnyeckoe 3aHaTme: OnpeaeneHue
YHKUMM KOMMNIEKCHOIO NEPEMEHHOrO.

mn

a3




Paspen 4. NIHTerpanbHoe ncumcneHmne

Tema 8. HeonpepgerneHHbI nHTerpan.
lMepBoobpasHas 1 HeonpeaeneHHbIN
nHterpan. Ceowictea nepBoobpasHoN.
CaowicTBa HeonpeaeneHHOro nHTerpana
BbITeKalLme n3 onpeaeneHus. JinHenHole
cBouncTea. Tabnuua nHTerpanos.
OCHOBHblE METOAbI MHTErPUPOBaHWA: 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 3aHATHE: BbluncneHvne
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. BbluncneHne YyacTHbix
NPOV3BOAHbIX.

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

dyHKUMM OBYX NnepemMeHHbIX. CTaumMoHapHble
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. QudpdepeHumanbHble ypaBHEHUSA
nepsoro nopsigka. OnpegenexHve
AndbdpepeHumanbHOro ypasHeHsi nepeoro
nopsigka. OnpegeneHne peLueHuns.
HayvanbHble ycrnosus. Teopema
CyLLEeCTBOBAHWA U €UHCTBEHHOCTU
peLueHus.

OcHoBHble BUabI avddepeHumanbHbIX
YypaBHEHW: ypaBHEHNS 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.
HauanbHble ycrosua. Teopema
CyLLeCTBOBAHWA U €UHCTBEHHOCTU
peLueHus.

JInHenHble ogHOpodHbIE N HEOOAHOPOAHbIE
ouddepeHLmanbHble ypaBHEHUS.

Teopembl 0 CcBONCTBaxX peLleHuid. Teopemsbl
06 obLiem peLueHun.

YpaBHeHWs1 BTOPOro nopsigka ¢ NoCTOAHHbIMA
koadhpumumeHTamn. MeToa pelueHns
YpaBHEHW C NOCTOSAHHbLIMA
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 OgHOMY
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. NocnepoBaTenbHOCTU U YACTIOBbIE
psaabl

Tema 15. YncnoBble nocnenoBaTenbHOCTH.
OnpegeneHune YncnoBoro psiaa.
HeobxooumbIi Npn3Hak CXoaUMOCTW.
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. OnpegeneHns 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
onpeneneHus. PasnoxeHve dyHKUMiA B
TpUroHomeTpuydeckme pagbl. Paabl OT YeTHbIX
N HeYeTHbIX YHKUMIA. IHTerpansHoe
npeobpasoBaHne dypbe.

MpakTnyeckoe 3aHaTMe: OBCyxaeHe
OCHOBHbIX METOAO0B BblYACUTENBHON
MaTemaTuKu.

mn

Paspgen 8. YpaBHeHua matemaTnyeckomn
PU3NKK

a3

Tema 18. YpaBHeHue konebaHuin CTPyHbI.
MocTaHoBKa 3agauu.

BbiBog ypaBHeHMs. PelleHne ypaBHeHWS
meTogom dypbe. NccnenoBaHue peLleHms.
MpakTnyeckoe 3aHATMeE: PelueHne
ypaBHEHUS KonebaHui.

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

MeTopa ceTok.

MpakTnyeckoe 3aHATMeE: PelueHne
ypaBHEHUS TeNnonpoBOAHOCTU

mn

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

32

32

53

KoHcynbTaumm n npoMexxyToyHas atrectaums
(Ok3ameH)

24,5

Paspen 9. Teopus BeposTHOCTEN.
Cny4anHble cobbiTus

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

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

18

Tema 21. JUCKpeTHble criyvariHble BENTMYNHBI.
OnckpeTHas criyyarHasa BenuyumHa.
MaTemaTnyeckoe oxuaaHve, gucnepcus,
cpegHee kBagpaTU4HOE OTKIOHEHUE, X
cBoncTBa. BUHOMUWHaANbHBINA 3aKOH
pacnpegeneHust u 3akoH lNyaccoHa.
OnemeHTbI

TEeopuM MaccoBOro o6cnyxnBaHms. 3akoH
6onbLmx yucen.

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

17

a3




Tema 22. HenpepblBHbIE CryYanHble
BENUYMHbLI. VIHTerpansHas un
audpcepeHLmansHasa OyHKLMK
pacnpegeneHus criy4avHon BENMYMHBI.
MaTemaTnyeckoe oxugaHve u gucnepcus. 7 6 18
HopmanbHbIA 3aKOH pacnpeaeneHus.
MpakTnyeckoe 3aHATMe: OnpegeneHue
HenpepbIBHbIX CryYanHbIX BEMUYMH, UX
YNCNOBbIE XapaKTEPUCTUKN.

mn

Pasnen 10. OCHOBHbIE MOHATUSA U METOAbI
MaTemaTnyeckon CTaTUCTUKN

Tema 23. BbibopouHbii meToa. MeToapl
oTbopa. [NoHATHe penpeseHTaTUBHOCTH
Bbibopku. 'eHepanbHas u BbIbopoyHas
COBOKynHocTw. eHepanbHoe 1
BbIBOPOYHOE cpeaHee, reHeparnbHas u
BblibopoyHasa avcnepcun. CpegHee 7 6 17
KBagpaTmyecKkoe OTKNoHeHue. Buapl oueHok.
WcnpasneHHasa gucnepcus.

MonwuroH n ructorpamma.

MpakTnyeckoe 3aHaTMe: ObCcyxaeHe
BbIBOPOYHOro MeToaa.

a3

Tema 24. Ctatuctnyeckne metoapl
06paboTKn aKCNepUMeHTarnbHbIX AaHHbIX.
ObpaboTka manow Boibopku. ObpaboTka
6onbLuow BeiGopKK. pynnmpoBka
AaHHbIX. CTatucTnyeckme yHKUMm 7 8 15
pacnpegeneHus.

MpakTnyeckoe 3aHATME: PelieHne 3agay no
Teme CTaTUCTUYECKUE OLEHKU

napameTpoB pacnpegeneHus.

mn

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 34 85
KoHcynbTaumm un npomexyToyHas aTrectaums 25 245
(Ok3ameH)

Bcero koHTakTHasi pa6oTta u CP no
AucuUnnuHe 290 358

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NNaHoM He nNpesycMOTPeHO

5. ®OH[] OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA NMPOMEXY TOYHOW ATTECTALIMU
5.1 OnucaHve nokasatenen, KPUTEPUEB U CUCTEMbI OLIEHMBaHUA pe3yNnbTaToB 00y4YeHuA

5.1.1 NokasaTenu oLeHMBaHUA

Kon HaumeHoBaHne oueHO4YHOro
MokasaTenu oueHnBaHUsi pe3ynbTaTtoB 0byyYeHns
KOMMETEHL N cpeacTea
dopmynupyeT 1 06bACHAET MEeTOAbl MaTeMaTUYECKOro aHan1aa, Ans
MCCreaoBaHNs CUCTEM aBTOMAaTU3aLIMN TEXHOMOMMYECKUX MPOLIECCOB Bonpockl ans ycTHoro
cobecenoBaHus

PeluaeT TvnoBble 3agavyn MaTeMaTNYeCKoro aHanmaa, NPUMEHUTENBLHO B

OrlK-1 obnacTu uccrneaosaHns CUCTEM aBTOMaTM3aUMM TEXHONOTMYECKNX Bonpocbl Ans TecTMpoBaHus

npoueccos.

nOJ'IbSyIOTCﬂ MeTogaMn MaTeMaTu4eckoro aHanunsa npmn aHalimTun4eCkom
ncenengosaHUmM cMCTeM aBToMaTudaumm TeXHONOrM4ecknx npoueccos.

MpaKTUKO-OpUEHTUPOBAHHbIE
3apaHus




5.1.2 Cuctema 1 Kputepum oueHNBaHUs

LLikana oueHnBaHus

KpuTepuu oLieHMBaHus copMUMPOBAHHOCTM KOMMETEHLMIA

YcTHoe cobecefioBaHue MucbmeHHas paboTa

5 (oTnuyHo) npeaMeTa u LMPOKYIO apyAnLMIO B

MonHbIN, c4epnbIBaOLLNA OTBET, SBHO
OEMOHCTPUPYHOLLMIA rNyGoKoe NoHUMaHue

oueHuBaemMon obnacTtn. Kputnyeckui,
OpUrMHanbHbIA Noaxon K Matepuany.

4 (xopoLuo) MCTOYHMKOB MHopMmauuu. Moaxoa K

OTBET NOSHbIN, OCHOBaHHBLIN HA
npopaboTke Bcex 06s13aTenbHbIX

martepuarny OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

3 (yooBneTBopuTENBHO)

OTBeT BOCNPON3BOANT B OCHOBHOM TOJIbKO
NeKUMOHHbIe MaTepuarnsl, 6e3
camocToaTenbHOM paboTel C
pekoMeHO0BaHHON NUTepaTypon.
JemoHCcTpupyeT noHMMaHve npegMmera B
uenom, 6e3 yrnybneHust B getanu.
MpWCyTCTBYIOT CyLLECTBEHHbIE OLUNOKM 1K
npobernbl B 3HaHNUAX NO HEKOTOPbLIM TEMaM.

2 (HeyO0BNETBOPUTENBHO) | 3HAYUTENbHON YacTU NPUHLMNUANBEHO

HecnocobHOCTb OTBETUTL Ha BOnpoc 6es
NOMOLLM 3K3aMeHaTopa. HesHaHune

BaXHbIX 9NTEMEHTOB ANCLMMIMHBI.
MHoro4mcneHHble rpybble ownbKm.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UMU UHble MaTepuanbl, HeobOXxoauMbIe Onsi OLeHKU 3HaHUN, yMeHMﬁ,

HaBbIKOB

1 (MNK) onbiTa AEeATENbLHOCTN

5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOPMYNMPOBKM BOMPOCOB
Cemectp 1

1 MaTpuLbl, OCHOBHble onpeaeneHus. JInHeliHble onepauuy ¢ MmaTpuuamu. TpaHCNoHUpoBaHWe MaTpu.

2 Yuncnosble xapakTepuctukn maTtpuu. CBoWCTBa onpeaenuTenen.

3 MpownseeneHne matpuy. O6paTHas maTpuua

4 CvcTemMbl m ypaBHEHWI C N Hem3BeCcTHbIMU. MaTpuyHas 3anuce cuctembl. PelleHne cuctembl MeTogom
Kpamepa.

5 "eomeTpuyeckoe onpegeneHve Bektopa. JllMHelHbIe onepauum ¢ BEKTOpamu.

6 lMpoekummn BekTOopa Ha ocu koopamHaT. 3anucb BekTopa B hopme NPOeKLUiA.

7 CkansipHoe npoussegeHue, ero ceorctea. CkansipHoe npousBeaeHve s BEKTOPOB B (hOpMe MPOEKLNIA.

8 BekTopHoe npousseneHue Bektopos. CBONCTBA.

9 BekTopHoe npousseaeHne BeKTOpoB B OpMe NPOEKLNA.

10 CwmeluaHHoOe npon3BegeHne BEKTOPOB.

11 CucTembl koopgmHaT Ha nnockocTu. Mpeobpa3oBaHnsa AekapTOBOW CUCTEMbI KOOPAMHAT.

12 BbIBECTW ypaBHEHWUSI NPAMON Ha MIOCKOCTU: C YrOBbIM KOA(MMULMEHTOM, NPOXOASALLEN Yepes AaHHYIO TOYKY,
yepes [Be TOUKU.

13 Yron mexay npsiMbIMuK. Y CNoBmsi napaniienlibHoCTV 1 NepreHanKynspHOCTU NpsiMbIX.

14 O6Luee ypaBHEHWNE NPSIMOWA.

15 OKpY>XHOCTb Kak reoMmeTpuyeckoe MecTo TOYeK.

16 [atb onpeaenexune annunca. BelBeCT KaHOHMYECKOE ypaBHEHWE, NEPEYUCnUTL CBONCTBA KpuBon. CaenaTtb
yepTex.

17 Oatb onpenenexune rmnepbonel. BeiBeCcTM kKaHOHUYECKOE YpaBHEHWE, NepeYMcnUTbL CBOWCTBa KpuBol. Caenatb
yepTex.

18 BbiBeCTM ypaBHEHUsi MIIOCKOCTU B MPOCTPaHCTBE.

19 BbIBECTW ypaBHEHUSI NPAMON B NPOCTPaHCTBE.

20 Oatb onpepeneHne dyHKUMK. [Nepeuncnutb OCHOBHbIE CBONCTBA (OYHKLUIA.

21 Hatb onpenenexne npenena dyHkumn. beckoHevHo manble 1 6eckoHeuHo bonbLune BenuunHbl. CBA3b Mexay
6eckoHe4yHO ManbiMK 1 6eckoHeYHO 6onbLUMMUK BENUYMHAMMN.

22 Teopema o0 pa3HoOCTM Mexay yHKUuen 1 ee npeaenom. MNpasuna BelYMcneHus npeaenos yHKUMN
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[aTb onpeneneHune HenpepbiBHOW yHKLMN. OQHOCTOPOHHME npeaenbl. CBOWCTBa HENPEPbIBHBIX (OYHKLMNA.

24 Jatb onpegeneHne Nnpou3BogHoN. PacckasaTtb O ee reOMeTpUYECKOM Y MEXaHUYECKOM CMbICTe.

o5 Paccxas;m; 0 NMpaBunax BblYMCNEHNS NPON3BOAHON. [Joka3aTb NPaBUO BbIYMCIIEHUSI TPOU3BOLHOW CyMMbI
PYHKUMNA.

26 Teopema 0 cBA3N Mexay HenpepbIBHOCTbLIO U AU dEPEHLUPYEMOCTbIO (DYHKLIMN.

27 Oatb onpeneneHne anddepeHumana gyHkunm. MHBapmaHTHOCTL hopM nepBoro audpcepeHumana

28 CdopmynupoBaTb Teopemy Beieplutpacca. CopmynunpoBaTb 1 goka3aTb Teopemy Ponns

29 CdopmynumpoBaTb Teopemy ¢opyyna Jlarparxa. CdopmynmpoBaTh 1 foka3aTb npasuno Jlonutans
BblUMCIIEHUS NpenernoB YHKUWNA.

30 [okasaTb Teopemy O CBA3M MeXAY 3HaKOM MPOn3BOAHON U MOHOTOHHOCTBIO PYHKLNN.

31 Jatb onpegeneHne akcTpemyma yHkumn. BBectn HeobxoarMble 1 JOCTaTOYHbIE YCMOBUS SKCTPEMYMOB.

32 Hanucatb dbopmynbl Terinopa 1 MaknopeHa. PacckasaTe 0 MCMOMb30BaHUM 3TMX (OOPMYI B NPUBIIMKEHHBIX
BbIYMCIIEHUSIX.

33 KomnnekcHble uicna. Mpasuna gencreus. TpuroHoMeTpuyeckas u anneposa opMbl KOMMNIEKCHOMO Yncna.

34 [atb onpeneneHne nepoobpasHoi, Aoka3aTb TEOPEMY O CBOMCTBaX NepBOOOPa3HOIA.

35 JaTb onpegeneHne HeonpegeneHHoro nHTerpana. PacckasaTe 0 CBOMCTBaxX HEONPEAENEeHHOro HTerpana.

36 Paccka3aTb 0 meTofe 3ameHbl NepeMeHoi B HeonpeaeneHHoM uHTerpane. [lokasaTb Teopemy O NIMHENHOW
3ameHe.

37 MeToa MHTErpMpoBaHusi Mo YacTsM B HeonpeaeneHHOM 1 onpeaerneHHoOM MHTerpanax

Cemectp 2

38 Mnowane KpMBOMNMHEHOW Tpaneyu

39 JaTb onpegeneHne onpepeneHHoro nHTerpana. Pacckasatb 0 CBOMCTBax onpeaeneHHoro nHrerpana,
BbITEKalOLLME 13 onpeaeneHus.

40 PacckasaTb 0 NIMHeNHbIX CBOMCTBaX ONpeAeneHHoro nHTerpana.

41 WHTerpmpoBaHune HepaBeHCcTB. ChopMynmpoBaTb TEOPEMY O CpeAHEM 3HaYeHUn pyHKLUM

42 WHTerpan ¢ nepemMeHHbIM BEPXHUM Npeaernom.

43 dopmyna HbtoToHa-J1enbHmua.

44 "eomeTpuryeckme NpuNoXeHWst onpegeneHHoro UHTerpana: BeluncrieHne nnowagen guryp.

45 "eomeTpuryeckme NpUNoXeHWst onpegeneHHoro uHTerpana: BeluncrieHme o6bemoB Ter.

46 DYHKLMN ABYX NEPEMEHHbIX OCHOBHbIE onpeaenenns. MNpupalleHns yHKUMK.

47 YacTHble npou3BogHble U anddpepeHuman pyHKLUM ABYX NepeMeEHHbIX.

48 "pagmneHT hyHKLUMM MHOTUX NEepeMeHHbIX 1 NPON3BOAHAs MO HanpaseHuo.

49 OKCTpeMyM yHKUMM OBYX NepeMeHHbIX. Heobxoammble ycrnoBust akcTpemyma.

50 dopmyna Tennopa Ans yHKUUN ABYX NEpeMEHHbIX.

51 [ocTaTodHble ycnosusa akcTpeMyma Ans PyHKUMN ABYX NEPEMEHHbIX.

52 OudbdbepeHumanbHble ypaBHeHWs nepBoro nopsiaka. ObLume noHATUS.

53 Paccka3aTb 0 meToge pelueHus auddepeHumnansHOro ypaBHeHUs NepBoro ¢ pas3geneHHbIMy nepeMeHHbIMU 1
0OHOPOAHOrO ypaBHEHUS.

54 PacckasaTb 0 MeToAe peLleHusi MMHeHoro AnddepeHLmanbsHOro ypaBHeHNs NepBoro nopsaka.

55 OundbdepeHumanbHble ypaBHeHUs1 BTOPOro nopsiaka. JlHenHble anddepeHumnanbHble ypaBHEHUS BTOPOro
nopsiaka.

56 TeopeMmbl 0 NMHENHbIX OAHOPOAHBLIX YPaBHEHMUSX.

57 Teopema 06 0bLleM peLleHnn IMHENHOrO OAHOPOAHOIO YpaBHEHNS

58 PacckasaTb 0 meTofe peLleHns NMHEeRHOro oAHOPOAHOro AnddepeHUManbLHOro ypaBHEHNS BTOPOro nopsiaka
C NOCTOSAAHHBIMU KO3 PULNEHTaMU.

59 JInHelHble HeogHOPOAHbIE ypaBHEHUS. TeopeMa 06 obLemM peLleHnn NMHEeRHOro HEOAHOPOAHOIO YpaBHEHUS!

60 HopmanbHble cuctemsl andchepeHUmanbHbIX YypaBHEHUN.

61 JInHenHble cucteMbl auddepeHumanbHbIX YpaBHEHUIA.

Cemectp 3

62 [JaTb onpegeneHne 4McnoBoro psina, onpeAeneHns Ans CXOAALIErocs U PaCXoAsLIerocs pAaos.
CdopmynumpoBaTe HEO6XOANMBIA NPU3HAK CXOAMMOCTY PAOOoB.

63 lMpaBuna oencTBusa ¢ YNCNOBLIMU psgaMN.

64 Mpr3HaknM cX0QMMOCTMN YMCIIOBBIX PSAOB C NOMOXUTENBHBIMU YIIEHaMW.

65 }J,aIb onpegerneHune 3Hakoyepegytolerocs psga. CunbHas n cnabas cxogumocTb. [lokasaTe Teopemy
NenbHunua

66 [JaTb onpegeneHne cTeneHHoro psga, onpegeneHne obnact cxogMMoCTU CTeNeHHoro psaa. [eictaus co
cTeneHHbIMK psaamu.

67 CdopmynmpoBats 1 foka3atb Teopemy Abensi.




68 Hatb onpeneneHne pagnycy cXxoanmMmocCTn CTeneHHOro paaa 1 pacckasaTb O MeToae ero Bbl4nCreHus.

69 Psigbl Tennopa n MaklopeHa. MpunoxeHust K NpUGNMKEHHbIM BbIYUCTIEHNSIM.

70 Psag ®ypbe. OcHOBHbIE onpeaeneHus.

71 Teopembl 0 cxoanmocTun psgoB dypbe.

72 Pag ®ypbe Ha uHTepane (-, 1]

73 Pagbl ®ypbe AN YeTHbIX U HEYETHbIX OYHKL M.

74 KomnnekcHas popma psga dypbe.

75 WHTerpan ®dypbe.

76 YpaBHeHue konebaHve cTpyHbl. BeiBoa.

77 PelueHre ypaBHeHWst konebaHui cTpyHbl MeTogom dypbe.

Cemectp 4

78 YpaBHeHWe TennonpoBoAHOCTU.

79 OcHoBHble onpegeneHus Teopun BeposTHocTen. OnpegeneHne Knaccnyeckom BEPOSITHOCTU.

80 TeopeMbl CroXeHUs 1 YMHOXEHUS BEPOSATHOCTEN.

81 dopmyna nonHoun BeposiTHocTn. dopmyna baneca. AnpropHas 1 anoctepuopHasi BEpOSATHOCTb CNIOXHOMO
cobbITHSA.

82 UcnbitaHus BepHynnu. HaneeposiTHelwas vactoTta. CcopmynmpoBaTb NpeaensHbie criydaun npy 60onbLIom
yYnucne UCnbITaHUN.

83 Hatb onpeneneHne ,EI,VICerTHOIZ cnyanHoﬁ BelMM4UnHbI, 3aKOHa ee pacnpeneneHunda, MmaTteMmaTtn4eckoro
OXungaHua n gucnepcun.

84 CTaHgapTHble AUCKPETHbIE pacnpeaeneHus.

85 CnyyaliHblli TOTOK COOLITUIA.

g6 |Bartb onpeaeneHmne HenpepsIBHOM CIY4alHOM BENUUNHLI, (DYHKLMI PACTIPEAENEHIs 1 NIOTHOCTY
BEpOsiTHOCTU. MNepeuncnuTb UX CBOMCTBA.

87 Hatb onpeaeneHne MmateMaTtn4eCckoro oxxmgaHma n aucnepcun ona Hel'lpeprBHOVI cnyqa|7|H0|7| BEJITMYNHBbI.

88 [JaTb onpegeneHne HopmarnbHOro 3akoHa pacnpegeneHus. lNepevncnvTe CBOMCTBA 3TOro 3aKOHa.
CdopmynupoBaTb Teopemy JlsanyHoBa

89 [atb onpegeneHne KoadULMEHT KOpPensALmMKn, NEPEYNCUTL ero CBONCTBA.

90 C(*)OpMyJ'IVIpOBaTb OCHOBHble onpeaeneHna CtTatuCTukn. I'Iepeqmcnmb MeToabl 0T6opa. [aTb nosicHeHus K
NOHATUIO penpe3eHTaTUBHOCTU.

91 CTtaTucTu4eckmne oLeHKMN.

92 O6paboTka 6onbLuoi Beibopky. CTatucTuieckne yHKUMM pacnpeneneHus.

93 O6paboTka marnov BbIOOPKM.

5.2.2 TunoBble TeCcTOBble 3a4aHus

TunoBble TecToBble 3afaHus HaxoaaTcs B MpunoxeHun k gaHHomy P4
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusl (3agaym, Kenchbl)

Tunoskle NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA HaxoOATCA B rlpl/lﬂO)KeHMM K JaHHOMY POa

5.3 MeToaunyeckue matepuansl, onpeaensirowme npoueaypbl oLeHMBaHUA 3HaHUN, YMEeHUN, BnaaeHu (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbITa AeATEeNbLHOCTH)

5.3.1 YcnoBusa gonycka obyyvaroLerocsi K NpoMeXyTo4yHOM aTrecTaummn M NopsiAaoK NUKBMAALMN aKafeMMUYecKomn
3a40MKEeHHOCTH

MpoBeneHre NPOMEXYTOHHOW aTTECTALMM PErNaMeHTMPOBAHO foKarnbHbIM HOpMaTUBHEIM aktom CI6rynT/
«[NonoxxeHne o NpoBeAEeHNM TEKYLLLEro KOHTPOIS YCNEBAEMOCTH U NPOMEXYTOYHOW aTTecTaumm obyyaroLmxcs»

5.3.2 ®dopma npoBeAeHUs NPOMEXYTOYHOW aTTecTauum Nno AUCUMNIINHe

YcTHas + MNnucbmeHHas KomnbioTepHoe TecTupoBaHue MHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOWN aTTecTauMu No AUCLUNINHE

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



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

ABTOp

3arnasuve

M3patenbcTBO

| ["on n3paHua |

Ccbinka

6.1.1 OcHoBHas y4ye6Hasa nuTtepaTtypa

LWHapesa, I'. B. Bbicluias maTemaTtuka Mocksa: Aii M Ap Meava 2023 Egssﬂﬁ//\{]v:\;vzvggg%ct);ﬁs
LWHapesa, I'. B. Bbicluas maTemaTmka. Cumdbeponons: https://www.iprbooks
MaTemaTtnyeckuin aHanms YHUBEPCUTET SKOHOMUKM 2023 hop.ru/136264.html
1 ynpasreHus
NuteuH, O. B. Bbicluas maTemaTmka. CraBponorb: https://www.iprbooks
JlnHenHas anrebpa CTaBponosibCKuii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbiil yHuBepcuTeT
WHapesa, I'. B. Beicwasa matemaTtmka. Cumdpeponorns: https://www.iprbooks
JluHenHan anrebpa YHUBEPCUTET SKOHOMUKM 2022 hop.ru/128043.htm|
1 ynpasreHus
6.1.2 JononHuTenbHas yyeGHasa nutepatypa
Psbywko, A. ., Xyp, |Bbicuaa matemaTtuka. http://www.iprbooksh
T.A. Teopus u 3agaun. B 5 op.ru/90754.html
yactsx. Y.1. NluHerHasa n
BEKTOpHas anre6pa. MuHck: Bbiwaniuas 2017
AHanuTnyeckas reomeTpusi. LwKkona
OudbdepeHumansHoe
mcuncneHne PyHKUMA ogHom
nepemMeHHon
Psbywko, A. ., XKyp, |Bbicuaa matemaTtuka. http://www.iprbooksh
T.A. Teopus u 3agaun. B 5 op.ru/90756.html
yacTtax. Y.3. O6bIKHOBEHHbIE MuHcK: Bbllwanwas
anddepeHumanbHble wKona 2017
ypaBHeHus. Pagbl. KpaTHble
WHTerpansl

6.2 NepeyveHb npoceccMoHanbHbIX 6a3 AaHHbLIX U UHGOPMaALMOHHO-CMPABOYHbLIX CUCTEM

1. TpeHaxep no BbicLIen MaTemaTuke [SnekTpoHHbIN pecypc]. URL: http://e-math.ru
2. NHcbopmaumoHHas cuctema «EguHoe okHO focTyna k obpa3oBaTenibHbIM pecypcam» [SneKTPOoHHbIN pecypc].
URL: http://window.edu.ru
3. OnekTpoHHO-6MbnuoTeyHas cuctema IPRbooks  [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyeHb NULEH3MOHHOro U CBOGOAHO pacnpPoCTPaHSAEeMOoro NporpaMmmHoro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHne maTepuanbLHO-TeXHUYECKON 6a3bl, HeOGXOAUMOW AN OCYLLeCTBeHNss 06pa3oBaTenibHOro
npouecca no AUCUMNInHe

Ayautopusa OcHalueHue

MynbTumeauiHoe o6opyaoBaHmWe, cneumanmsnpoBaHHasa mebenb, gocka
JlekumoHHasn y A PyA u P A
ayauTopust

YuebHas ayautopus

CﬂeLI,VIaJ'IVISVIpOBaHHaFl mebenb, gocka




MpunoxeHue
paboyel nporpaMmbl AUCLMNIHDI MaTematuka

HaumMeHoeaHue OUCYUNTUHbI

no HanpasrneHuto nogrotoskn 15.03.04 ABToMaTu3aLmsa TEXHONOrMYECKUX NpoLEeCcCOB 1 NPOM3BOACTB
HanmeHoBaHue Ol (npocuns): BCe npocumnu

5.2.2 TunoBbIe TeCTOBbIe 3aaHus

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 matpuua B pasHa
(—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, 1) 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 | MNpoBoaMAKCH 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 HanpasrneHuto nogrotoskn 15.03.04 ABToMaTu3aLmsa TEXHONOrMYECKUX NpoLEeCCOB 1 NPOM3BOACTB
HanmeHoBaHue Ol (npocuns): BCe npocumnu

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

MpunoxeHue 2

IT/QH YcnoBusa TMNOBbLIX 3a4ad (3agad, Kencos)
1 b 3 4 10 2
A=q1 2 0 B={3 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
3anncaTb pacluMpeHHY0 MaTpuLy CUCTEMbI, HAUTU ee pelueHne meTogamum Kpamepa n nonHoro
NCKIMIOYEHMSA
3 | Cuctema ypaBHeHUI 3aaHa CBOEN pacLUMpeHHOW MaTpuuen
_ 3 7 25
A4=(2 5 3k
1 2 39
1) 3anucaTb CMCTEMY B KAHOHWYECKOW hopme
2) pewunTb 3Ty CUCTEMY METOA0M 06paTHOM MaTpuLb
4 [JaHbl BEpLUMHBI NpamMuapbi: A(6,7,13), B(2,4,6), C(4,7,12), Q(6,16,24).
CpencTtBamu BEKTOPHOM anrebpbl HanTK:
1) onuHy BekTopa BC
2) yron ¢ mexay Bektopamu BC y BO
3) nnowaab ocHOBaHWA NMpamMuabl 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 mexpy ctopoHamm AB un  BC
4) ypaBHeHue meanaHol BM

BblCOTbl AK




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

OnpeaenuTb TUMN KPMBOK, HAWTX NapaMeTpbl.

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 NnonagaHus B uenb Ansi nepBoro
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 NpuBopoB, ecnm Bcero Nnpubopos 3, a BEpOATHOCTb A1

Ka)kgoro n3 Hux bbiTb ncnpaBHbIM 0,9.




Hantn matemaTtnyeckoe oxvgaHue yicna ncnpaBHbIX I'IpM60pOB

31 | OnpegennTb cpegHee kBagpaTU4ecKoe OTKIOHEHME CriyYanHon owmnbku npubopa, ecnu owmnbka
NOAYNHSIETCA HOPMalbHOMY 3aKOHY pacnpeferneHns ¢ MaTeMaTU4eCKUM  OTKITOHEHWEM, 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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