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Pabouasi nporpamma gUCUMNNUHBI COCTaBMEHA B COOTBETCTBUM C dhefeparibHbIM roCyAapCTBEHHLIM 06pa3oBaTenbHbIM
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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
aBToMaTmn3aunn TeXxHONorn4eckmnx npoueccos

3 PE3YJIbTATbI OBYYEHUA NO AUCUUMNINUHE

KoHTakTHas
pabota

MHHoBaU,

chopmbl
3aHATUN

CP

Nex. Mp. | (4ackbi)
(vacbl) | (vachbl)

HaumeHoBaHuWe v codepkaHue pasnenos,
Tem 1 yuyeBHbIX 3aHATUI

CewmecTtp
(kypc anst 3A0)

Paspen 1. JlnHenHas anre6pa u
aHanuTuyeckas reomeTpus

Tema 1. JluHenHas anrebpa. Onpegenurteny,
mMaTtpuupbl. Bugsl matpud,. JIuHenHble
onepaumu ¢ matpuuamu. Onepaums
TpaHcnoHupoBaHus. MNMponssegeHe maTpuL.
CucTeMbl NMHENHbIX ypaBHeHMN. MaTpuyHas
3anuck cuctem. PelueHne cuctem 2 2 24
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
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 MIOCKOCTU.
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 nrocKOCTU.




Pazpgen 2. OudpdepeHumnansHoe ncuncneHve

Tema 4. BeegeHue B aHanus yHKUUU OOHOMO
nepemMeHHoro. ®yHKLUSA, OCHOBHbIE
onpenenenus. MNMpegen yHKUMK.
BeckoHeuHo marnble n 6eckoHe4YHo BornblLumne
BeNn4uHbI. lNMpasuna Bbl4UCTIEHUS NPEeaESIOB.
3amevarenbHble npegensi.

Mpaktnyeckoe 3aHATHE: BBegeHue B
MaTeMaTM4Yeckun  aHanus.

24

Tema 5. uddepeHumansHoe ncumcneHune
OYHKUMM OOHOW NEPEMEHHOMN.

MpoussogHas PyHKUMN, ee reoMeTPU4ECKUin
cmbicn. MNpasuna

anddepeHumpoBaHusa. Tabnuua
nponsBoaHbix. MponssoaHble n
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.

24

mn

Pasgen 3. nemeHTbl Teopyn yHKUMI
KOMIJIEKCHOIO NepeMeHHOro

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

yncna, AencTBus ¢ HUMK B anrebpanyeckon,
TPUrOHOMETPUYECKOIN N NoKasaTernbLHON
cdopme. BosBegeHue B cTeneHb
KOMMIIEKCHOrO YMcna U N3BnevYeHme KOpHs.
Mpaktnyeckoe 3aHaTue: NMoHATNE
KOMMIEKCHbIX Yncen, 4eNCTBUS C HAMM B
anrebpanyeckom, TPUroOHOMETPUYECKON 1
nokasaTensHon opme.

24

Tema 7. OYHKLUUM KOMMIEKCHOTO
nepemeHHoro. MNpumepbl yHKUMIA
KOMMIEeKCHOro

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

24

mn

Paspen 4. VIHTerpanbHoOe ncumcreHne

Tema 8. HeonpepgeneHHbI nHTerpan.
MepBoobpasHas 1 HeonpeaeneHHbIN
nHterpan. Ceowictea nepBoobpasHoNn.
CaowicTBa HeonpeaeneHHoro nHTerpana
BbITEKalLme 13 onpeaeneHus. JinHenHole
cBoucTea. Tabnuua nHTerpanos.
OCHOBHblEe METOAbl MHTErPUPOBaHNA: METO
3aMeHbl NepemMeHHoN, MeTo
WHTErpupoBaHns no YacTsMm, MeTop,
pa3noXeHusi Ha NpocTenLumne.
MpakTnyeckoe 3aHATUE: PelleHre 3agaHun
no TeMe HeomnpeaerneHHbIN nHTerpan

24




Tema 9. OnpegeneHHbI MHTerpan u ero
npunoxeHus. OnpegenexHve
onpeaeneHHoro nHTerpana, ero CBoOMcTea.
JInHenHble cBoOWCTBa OnpeaerieHHOro
nHTerpana. NIHterpan ¢ nepemMeHHbIM
BepxHUM npegenom. dopmyna HeloToHa-
JlenbHuua. MpunoxeHns onpeaeneHHoOro
WHTerparna K 3agadam reoMeTpuu:
BbluMCreHWe nnowagen, o6bemos Ten.
MpakTnyeckoe 3aHATUE: BbluncneHne
onpegeneHHoro nHterpana. PeweHne 3agay
Ha reomeTpuyeckme N MexaHuyeckume
NPUIoXeHna 2onpegeneHHoro nHTerpana.

24

mn

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

Tema 10. ®yHKUMM OBYX NEPEMEHHbIX.
OcHoBHble onpegeneHus. MNMpupalleHus
dyHKUMKW. HacTHble Npou3BoaHbIe U
andbdpepeHuman MyHKUMU MHOTUX
NnepeMeHHbIX.

MponssogHble n anddepeHumans! BblCUNX
nopsgkos. NpoussogHas no

HanpaBneHuIo U rpaaneHT.

MpakTnyeckoe 3aHATME: HaxoxaeHne
obnacTtu onpeaeneHns MYHKLUUM HECKOMNbKMX
nepemMeHHbIX. BbluncneHve 4acTHbIX
NPOW3BOAHbIX.

24

Tema 11. dopmyna Ternopa onsa dyHKUMM
OBYX NepeMeHHbIX. QKCTpeMyMm

dyHKUMM OBYX NnepemMeHHbIX. CTaumMoHapHble
TOYKU.

Heobxoaumble 1 AOCTaTOuYHbIE YCNOBUS
3KCTpemyma.

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

22

mn

Wtoro B cemecTtpe (Ha kypce anst 3A0)

24

20

262

KoHcynbTaumm n npoMexxyToyHasa aTrectaums
(Ok3ameH)

13

Paszgen 6. udpdepeHumnansHbie ypaBHeEHUA

Tema 12. QuddepeHumanbHble ypaBHEHUSA
nepsoro nopsigka. OnpegenexHve
AndbdepeHumanbHOro ypasHeHnsi nepeoro
nopsigka. OnpegeneHve peLueHuns.
HayvanbHble ycnosusi. Teopema
CyLLeCTBOBaHWA U €4UHCTBEHHOCTU
peLueHus.

OcHoBHble BUabI avddepeHumanbHbIX
YypaBHEHW: ypaBHEHUS C pa3gensaowmmmucs
HenuMHenHbIe ypaBHEHUS.

MpakTnyeckoe 3aHATME: PelueHne 3agad no
Teme anddepeHumanbHble ypaBHEHUS
nepBoro nopsiaka.

10




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

JInHenHble ogHOpoadHbIE N HEOOHOPOAHbIE
OouddepeHLmanbHble ypaBHEHUS.
Teopembl 0 cBONCTBaxX peLleHui. 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.

24

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 u
CcOBCTBEHHbIE BEKTOPLI MaTpuL,. ABTOHOMHbIE
CUCTEMBI.

MpakTnyeckoe 3aHATME: CUCTEMBI NIMHENHBIX
OudpcepeHLmanbHbIX ypaBHEHUIA.

24

Paspen 7. lNocnepoBaTenbHOCTU U YACTIOBbIE
psaabl

Tema 15. YncnoBble nocnenoBaTenbHOCTH.
OnpegeneHune YncnoBoro psiaa.
Heobxoaumblii NpuaHak CXoanMOCTMW.
MpaBuna gencteus ¢ pagamu. Paael ¢
NONOXMWTENbHBLIMK YneHamu. MNpusHaku
CXOOUMOCTM 3HAKOMOSMOXUTENbHbLIX PAAO0B
MpakTnyeckoe 3aHATME: Yncnoson paa,
NPU3HaKNU CXOANMOCTU YNCIIOBbLIX PAAOB.

24

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

CXOAMMOCTU U MHTepBan cxogmmocTu. Psaabl
Tennopa n MaknopeHa. Npunoxexus
CTEeneHHbIX PAAOB K NPUBNMKEHHbIM
BbIYMCIEHUS.

MpakTnyeckoe 3aHATME: PelieHne 3agay Ha
onpegeneHne cxoanuMOCTU CTEeMNEHHbIX PSOoB.
Psaabl ®dypbe

24

Tema 17. Pagbl dypbe. OCHOBHbIE
onpegeneHns. PasnoxeHve gyHKuniA B
TpUroHomeTpudeckme pagbl. Paabl OT YeTHbIX
N HeYyeTHbIX YHKUMIA. VIHTerpansHoe
npeobpasoBaHne dypbe.

MpakTnyeckoe 3aHaTMe: ObCcyxaeHne
OCHOBHbIX METOOO0B BbIYACIUTENBHON
MaTemaTuKu.

24

mn




Paspgen 8. YpaBHeHua matemaTnyeckomn
OU3NKK

Tema 18. YpaBHeHue konebaHuii CTPYHbI.
lNocTaHoBKa 3agayun.

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

24

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

MeTopa ceTtok.

MpakTnyeckoe 3aHATHE: PelueHne
ypaBHEHUS TeNnonpoBOAHOCTU

20

mn

Paspgen 9. Teopus BepoATHOCTEN.
Cny4anHble cobbiTus

Tema 20. CnyyanHble cobbiTua. Anrebpa
cobbITHIN. BeposiTHOCTHOE NPOCTPaHCTBO.
OnpegeneHunst BEpOATHOCTU COOLITUS.
TeopeMbl CAIOXEHNS 1 YMHOXEHUS
BeposTHocTen. dopmynbl NONHOM
BepodATHoCTU 1 Baneca. VcnbitaHns
BepHynmu

MpakTnyeckoe 3aHATME: BbluncneHne
BEPOATHOCTU COBbITUIA. [MpumeHeHne
OCHOBHbIX TEOpeM Mnpu nogcyeTe
BEPOSATHOCTMW.

20

Tema 21. JUCKpeTHble criyvariHble BENTMYNHBI.

OnckpeTHas criyyarHasa BenuyuHa.
MaTtemaTunyeckoe oxugaHve, gucnepcus,
cpenHee kBagpaTUYHOE OTKITOHEHME, UX
cBowcTBa. BUHOMUMHAINbHbLIN 3aKOH
pacnpegeneHus n 3akoH NyaccoHra.
AnemMeHTbl

TEeopuM MaccoBoro obcnyxmnBanns. 3akoH
OomnbLUMX Yncen.

MpakTnyeckoe 3aHATME: OnpeaenexHne
OMCKPETHBIX CyYalHbIX BEMUYUH, NX
4YNCNOBbIE XapaKTEPUCTUKN

20

Tema 22. HenpepblBHbIE CryYalHble
BENUYMHbLI. VIHTerpansHas un
auddepeHLmansHasa OyHKLMK
pacnpegeneHus criy4avHon BENNYMHBI.
MaTtemaTnyeckoe oxugaHve n gucnepcusi.
HopmanbHbIA 3aKOH pacnpefeneHus.
MpakTnyeckoe 3aHATMe: OnpeaeneHue
HenpepbIBHbIX CryYanHbIX BEMUYMH, UX
YNCNOBbIE XapaKTEPUCTUKN.

20

mn

Pasnen 10. OCHOBHbIE MOHATUS U METOAbI
MaTemaTnyeckon CTaTUCTUKN

Tema 23. BbibopouHbii meToa. MeToapl
oTbopa. [NoHATHe penpeseHTaTUBHOCTH
Bbibopku. eHepanbHas u BbIGopoyHas
COBOKynHocTw. eHepanbHoe 1
BbIBOPOYHOE cpeaHee, reHeparnbHas un
BblibopoyHasa amcnepcun. CpegHee
KBagpaTuyecKkoe OTKNoHeHue. Buapl oueHok.
WcnpasneHHasa gucnepcus.

MonwuroH n ructorpamma.
MpakTnyeckoe 3aHaTMe: ObCcyxaeHne
BbIGOPOYHOro MeToaa.

20




Tema 24. Ctatuctnyeckne metoapl
06paboTKn aKCNepUMeEHTarnbHbIX AaHHbIX.
ObpaboTka marnow Belbopku. ObpaboTka
6onbLuow BbiGopKK. [pynnmpoBka

AaHHbIX. CTatucTnyeckme yHKUMm 1 3 12 un
pacnpegeneHus.
MpakTunyeckoe 3aHATME: PelieHne 3agay no
TeMe CTaTUCTUYECKUE OLIEHKU
napameTpoB pacnpegeneHus.
Wtoro B cemecTtpe (Ha kypce ansa 3A0) 16 24 266
KoHcynbTaumn 1 npoMexyToyHas atTectaums
5 13
(Ok3ameH)
Bcero koHTakTHasi pa6oTta u CP no 04 554

AucuMnnuHe

KypcoBoe npoekTupoBaHue y4eGHbIM NNaHoM He npesycMOTPeHO

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OH[ OLEHOYHbIX CPEACTB ANs NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarteneu, KpUTEPMEB U CUCTEMbI OLleHWBaHUSA pe3yrbTaTOB 00y4YeHus
5.1.1 MNokasaTenu oLeHBaHUA

Kon HaumeHoBaHMe oLeHOYHOro
MokasaTtenu oLeHBaHNs pe3ynbTaTtoB 0byyYeHns
KOMMETEHL N cpeacTea
dopmynupyeT 1 06bACHAET MEeTOAbl MaTeEMaTUYECKOrO aHan1aa, Ans
MCCreAoBaHNsS CUCTEM aBTOMAaTU3aLIMMN TEXHOMOMMYECKUX MPOLIECCOB Bonpocbl ans ycTHoro
cobecenoBaHus

PeluaeT TvnoBble 3agavyn MaTeMaTnYeCKoro aHanmaa, NPUMEHUTENLHO B

OrlK-1 obnacTtu uccreaoBaHns CUCTEM aBTOMaTM3aUMM TEXHONOTMYECKMX Bonpochbl ans TectupoBaHusi

npoueccos.

nOJ'IbSyIOTCﬂ MeTogaMn MaTeMaTnU4eckoro aHanunsa npn aHalimTun4eCckom
ncecnengosaHUmM cMCteM aBToMaTudaumm TeXHONOrM4ecknx npoueccos.

MpaKTUKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cuctema 1 Kputepmm oLeHUBaHUA

LLikana oueHnBaHus

KpuTepuu oLieHMBaHUs cOPMUPOBAHHOCTM KOMMETEHLMIA

YcTHoe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnnyHo)

MonHbIA, McHepnbIBAOLLNA OTBET, SIBHO
OEMOHCTPUPYHOLLMIA rNyGoKoe NoHUMaHue
npeaMeTa U LWMPOKYIO 3pyauumio B
oLeHuBaeMon obnacTtu. Kputnyeckui,
OpUrMHarnbHbIA NOAX0A K Matepuany.

4 (xopoLuo)

OTBET NOSHbIN, OCHOBaHHBLIN Ha
npopaboTke Bcex 0b6s3aTenbHbIX
MCTOYHUKOB nHpopMauuun. Noaxoa k
maTtepuarny OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

3 (yooBneTBopuTENbHO)

OTBeT BOCNPON3BOANT B OCHOBHOM TOJIbKO
NeKUMOoHHbIe MaTepuansl, 6e3
CcamocToATeNbHOM paboTel C
pekoMeHO0BaHHOW NUTEepaTypoi.
JemoHCTpupyeT noHuMaHve npegMeTa B
uernowm, 6e3 yrnybneHus B getanu.
MpnCyTCTBYIOT CyLLLECTBEHHbIE OLUNOKM 1N
npobenbl B 3HaHNUAX NO HEKOTOPBLIM TEMaM.

2 (HeyooOBNEeTBOPUTENBHO)

Hecnoco6HocTb 0TBETUTL Ha Borpoc 6e3
nomoLuu ak3ameHaTopa. HeaHaHue
3HaAYUTENBHOW YacTW NPUHLMMUANBLHO
BaXHbIX 9M1EMEHTOB AUCLMMIMHBI.
MHorouncneHHble rpybble ownbKu.




5.2 TunoBble KOHTPOJbHbIE 3af4aHUA UNU UHbIe MaTepuanbl, Heo6XxoauMble AN OLEeHKU 3HaHUMW, YMEeHUH,
HaBbIKOB U (UNK) OoNbITa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOPMYNIMPOBKM BOMPOCOB

Kypc 1

ManVILI,bI, OCHOBHbIe onpeneneHna. JInHenHble onepauun ¢ maTpuuamu. TpaHCﬂOHVIpOBaHVIe mMaTtpuu.

Yuncnosble xapakTepucTtukn matpu,. CBoMCcTBa onpeaennTenen.

Mpou3sseneHue matpuy. OGpaTtHas maTpuua

CuvcTembl m ypaBHEHUI C N Hem3BeCcTHbIMU. MaTpuyHas 3anuce cuctembl. PelleHne cuctembl MeTogom
Kpamepa.

FeomeTqueCKoe onpeneneHne BeKTopa. JInHelHbIe onepauunn ¢ BeKTopamu.

Mpoekumn BekTOpa Ha OCK koopAMHAT. 3anuck BekTopa B hopMe NPOoeKLMA.

CkansipHoe npou3BefieHue, ero cBoncTea. CkansipHoe npov3BeaeHue 4nsi BEKTOPOB B (hOpMe MPOEKLIMIA.

BekTopHoe npousseneHue Bektopos. CBONCTBA.

BekTopHOe npou3BefieHvie BEKTOPOB B hOpMe NPOEKLA.

CwmellaHHoe npounseeneHne BEKTopos.

[R5
2S|olo|~N|o|al & [w|N]=

Cuctembl KOOpAMHAT Ha NJIOCKOCTU. I'Ipeo6paaoBaHMﬂ /J,eKapTOBOVI CUCTeMbl KOOpAuHaT.

BbIBECTM ypaBHEHVsI NPSIMOI Ha MIOCKOCTM: C YIMOBbIM KO3(h(ULIMEHTOM, NPOXOAsLLEl Yepes AaHHYH TOUKY,
Yyepes ABE TOUKN.

N
N

Yron Mexay npAaMbIMN. Ycnosusi napannenbHOCTN U NnepneHanKynApHOCTU NPAMbIX.

O6LLee ypaBHEHWNE NPSIMOWA.

alala
albh|w

Opr)KHOCTb KaK reomeTpu4eckoe MecTo TO4YeK.

[Datb onpenenexue annunca. BeiBecTy kaHOHUYECKOE ypaBHEHWE, NEPEYUCTIUTL CBOMCTBA kpuBoiA. CaenaTb
yepTex.

-
»

Datb onpenenexue runepbonbl. BoiBecTy kaHOHUYECKOE YpaBHEHWE, NEPEYUCnNTL CBOWCTBA kpuBoid. Caenatb
yepTex.
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18 BbIBECTM ypaBHEHWsI NIIOCKOCTU B NPOCTPaHCTBe.

19 BbiBeCTV ypaBHEHNS NPSIMON B NPOCTPaHCTBE.

20 [atb onpepeneHne gyHKUMK. [Nepeuncnntb OCHOBHbIE CBOMCTBA PYHKLUMIA.

Hatb onpeneneHne npegena (byHKLIMI/I. BeckoHe4yHo mankle n 6eckoHe4Ho 6onbLine BenuYnHbl. CBssb mexay

21
6ecKoOHEeYHO ManbIMM U 6GECKOHEYHO OONbLUMMW BENNYNUHAMN.

22 Teopema o pa3HoOCTM Mexay yHKUuen 1 ee npeaenom. MNpasuna BeluMcneHus npeaenos yHKUMN

23 [aTb onpegeneHne HenpepbiBHOW yHKLMN. OQHOCTOPOHHME npedenbl. CBOMCTBa HENPEPbIBHBIX (OYHKLMNA.

24 Hatb onpeneneHne I'IpOVISBO,EI,HOIZ. Pacckasatb 0 ee reomeTpmn4eckomMm n mMexaHm4eCkom cmblicne.

Pacckasatb 0 npasunax Bbl4UCIIEHUA I'IpOIABBO,D.HOIZ. [okaszaTb npaBuno Bbl4UCNeHna I'IpOVISBO,EI,HOVI CYMMbI

25 PYHKUMNA.

26 Teopema 0 cBA3N Mexay HenpepbiBHOCTbLIO U AU dEPEHLUPYEMOCTBIO (DYHKLIMN.

27 Oatb onpepeneHne anddepeHumana gyHkunn. MiHBapmMaHTHOCTL hopM nepsoro anddepeHunana

28 CdopmynupoBaTb TeopeMy Beieplutpacca. CopmynunpoBaTb 1 goka3aTb Teopemy Ponns

CdopmynupoBaTb Teopemy ®opmyna Jlarparka. ChopmynmpoBaTh 1 foka3aTb npasmno Jlonutans

29 _
BbIYMCEHUS NPeaenoB (yHKLWIA.

30 [okasaTb TeopemMy O CBA3M MeXAy 3HAaKOM MPOU3BOAHON U MOHOTOHHOCTBIO (PYHKLNN.

31 [Natb onpeneneHue akcTpemyMa yHKUMW. BBecT HeoGXoAMMbIe 1 [OCTATOUHbIE YCMOBUS 3KCTPEMYMOB.

Hanucatb dbopmynbl Teinopa 1 MaknopeHa. Pacckasatb 0 MCNONb3oBaHUy 3TMX GOpMyI B MPUBIMKEHHbIX

32
BbIYMCIIEHUSIX.

33 KomnnekcHble uncna. Npasuna gencreuns. TpuroHomeTpuyeckas n anneposa opMbl KOMMMEKCHOMO Yncna.

34 Jatb onpeneneHne nepoobpasHoi, Aoka3aTb TEOPEMY O CBOMCTBaX NEpBOOOPa3HOIA.

35 Hatb onpeneneHne HeonpenerneHHoro nHTerpana. PacckasaTb 0 cBomcTBax HeonpeneneHHoro nHTerpana.

PacckasaTtb 0 MeTofe 3aMeHbI nepemeHoM B HeonpeneneHHoOM UHTerpane. [okaszatb Teopemy o TNINHEHON

36
3amMeHe.

37 MeTtoa WUHTEerpupoBaHua no 4actdam B HeonpeneneHHoOM 1 onpeaeneHHoM nHterpanax

38 Mnowane KpMBOMNMHENHON Tpaneumu

Hatb onpeneneHne onpeneneHHoro nHTerpana. PacckasaTb 0 cBoKcTBax onpeneneHHoro nHrerpana,

39
BbITEKaloLLME 13 onpeneneHus.

40 PacckasaTb 0 NMHENHbIX CBOMCTBAax onpeaerieHHoro nHTerpana.

41 WHTerpmpoBaHune HepaBeHCcTB. ChopMynmpoBaTb TeOpemMy O cpeaHeM 3HaYeHUU PyHKLUN

42 WHTerpan ¢ nepemMeHHbIM BEPXHUM Mpeaeriom.




43 dopmyna HetoToHa-JlenbHmua.

44 "eomeTpuryeckme NpuNoXeHWst onpegeneHHoro uHTerpana: BeluncrieHne nnowagen curyp.

45 "eomeTpuryeckme NpUNoXeHWst onpegeneHHoro HTerpana: BelymcneHme obbLemoB Tern.

46 DYHKLMN ABYX NEPEMEHHbIX OCHOBHbIE onpeaeneHuns. MNpupaleHns yHKUMK.

47 YacTHble npou3BogHble u anddpepeHuman yHKLUN ABYX NEPEMEHHbIX.

48 "pagmeHT hyHKLMM MHOTUX NepeMeHHbIX 1 NPON3BOAHAs NO HanpasrieHuio.

49 OKkCTpeMyM yHKUMM OBYX NepeMeHHbIX. Heobxoammble yCrnoBus akcTpeMyma.

50 dopmyna Tennopa Ans yHKUUN ABYX NEPEeMEHHbIX.

51 [ocTaTovHble ycnosusa akcTpeMyMma Anst PyHKUMN ABYX NEPEMEHHbIX.

52 OudbdbepeHumanbHble ypaBHeHWs nepeoro nopsiaka. ObLume noHaTus.

53 Paccka3aTb 0 meTofe pelueHus auddepeHumnansHOro ypaBHeHs NepBoro ¢ pasgernieHHbIMY nepemMmeHHbIMK 1
0OHOPOAHOrO ypaBHEHUSI.

54 PacckasaTb 0 MeToe peLleHnsi MMHeHoro anddepeHLmansHOro ypaBHeHUs: NepBoOro nopsigka.

55 OundbdepeHumanbHble ypaBHeHUs1 BTOporo nopsiaka. JlHenHsle anddepeHumnanbHble ypaBHEHUS BTOPOro
nopsiaka.

56 TeopeMmbl 0 NMHENHbIX OAHOPOAHBLIX YPaBHEHMUSAX.

57 Teopema 06 0obLieM peLleHnn NMMHENHOrO OAHOPOAHOIO YpaBHEHNS

58 PacckasaTb 0 MeTofe peLleHns NMHEeRHOro 0gHOPOAHOro aAnddepeHUmanbHOro ypaBHeHUS BTOPOro nopsiaka
C NOCTOSAAHHBIMU KO3 PULMEHTaMU.

59 JIvHelHble HeogHOPOAHbIE YpaBHeHUs. Teopema 06 obLlemM peLleHMn NMHEeRHOro HEOAHOPOAHOIO YpaBHEHUS

60 HopmanbHble cuctemsl andcepeHLmanbHbIX YypaBHEHWIA.

61 JInHenHble cucteMbl guddepeHumanbHbIX YypaBHEHMWIA.

Kypc 2

62 [JaTb onpegeneHne 4McnoBoro Psifa, onpeaeneHus Ans CXOAALIErocs N PaCXoAsLLIErocs pPSAos.
CdopmynmpoBaTe HEO6XOAUMBIA NPU3HAK CXOAMMOCTY PAOOoB.

63 MpaBuna oencTBusA ¢ YNCNOBLIMU psgaMM.

64 Mpr3Hak1M CXOAMMOCTU YMCIIOBBIX PSAOB C NOMNOXUTENBbHBIMU YleHaMW.

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

66 [JaTb onpegenexHne cTeneHHoro psiaa, onpegeneHne obnact cxoaMMoCTU CTeneHHoro psiga. [eictans co
CTeneHHbIMU psgamu.

67 CdopmynumpoBats 1 foka3atb Teopemy Abensi.

68 JaTb onpegeneHne pagnycy CXoaMmMOCTU CTENEHHOIO psaa U pacckasaTe O METOAE €ro BblYUCHEHNS.

69 Psigbl Tennopa n MaklopeHa. MpunoxeHnst K NpUGNmKeHHbIM BbIYUCTIEHNSIM.

70 Psag ®ypbe. OCHOBHbIE onpeaeneHust.

71 Teopembl 0 cxoaumocTu psaoB dypbe.

72 Pag ®ypbe Ha uHTepsane (-, 1]

73 Pagbl ®ypbe AN YeTHbIX U HEYETHbIX OYHKLMIA.

74 KomnnekcHas copma psga dypbe.

75 WHTerpan ®dypbe.

76 YpaBHeHue konebaHve cTpyHbl. BeiBoa.

77 PelueHre ypaBHeHWs1 konebaHui cTpyHbl MeTogom dypbe.

78 YpaBHeHWe TennonpoBoAHOCTU.

79 OcHoBHble onpefeneHns Teopun BeposTHocTen. OnpegeneHne Krnaccuyeckon BepossTHOCTU.

80 TeopeMbl CrOXeHUs 1 YMHOXEHUS BEPOATHOCTEN.

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

82 UcnbiTanua EGpHVyJ'IJ'IVI. HaueeposiTHelwas 4YactoTta. CcopmynmpoBaTb NpeaensHbie cnyvyan npu 6onbLiomM
yYnucne UCnbITaHUN.

83 [JaTb onpegeneHne QUCKPETHON CIlyYanHOW BEMNMYUHbLI, 3aKOHA ee pacnpenerneHnsi, MaTemaTuyeckoro
0XMAaHUst U gucnepcumn.

84 CTaHOapTHble OUCKPETHbIE pacnpeaeneHust.

85 CnyyaliHblli TOTOK COOLITUIA.

86 [JaTb onpeneneHne HenpepbiBHOM cvnyqa|7|H0|?1 BENMYMHbI, PyHKUMM pacnpedeneHns 1 nnoTHOCTU
BEepOoSITHOCTU. [epeuncnnTb nx cBOWCTBA.

87 [JaTb onpegeneHne matemMaTU4eCKOro OXUAaHUA 1 QUCNepCuu Ans HEMPePbIBHOWM CyYaliHON BENMYMHbI.

88 [atb onpeaeneHne HopManbHOro 3akoHa pacnpegeneHus. NepeyncnmTb CBOMCTBA 3TOMO 3aKoHa.

CdopmynupoBaTb Teopemy JlsanyHoBa




89 [atb onpenenenvne KoadULNEHT KOppensaLumMmn, NEPEeYNCnnTbL ero CBOMCTBA.

90

C(*)OpMyJ'IVIpOBaTb OCHOBHbl€ onpeaeneHna CtTatuCTukn. I'Iepeqmcnmb MeToabl 0T6opa. [aTb nosicHeHus K
NOHATUIO penpe3eHTaTUuBHOCTU.

91 CTaTuCTUYECKNE OLIEHKM.

92 O6paboTka 6onbLuoi Beibopkn. CTaTucTuieckmne yHKUMM pacnpeneneHus.

93 O6paboTka marnov BbIOOPKM.

5.2.2 TunoBble TeCTOBbIe 3a4aHus

TvnoBble TecToBble 3agaHns 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 3HaHUN, YMEHUN, BnafaeHU (HaBbIKOB
1 (MNK) NpPaKTUYECKOro onbiTa AeATeNbLHOCTH)
5.3.1 YcnoBus gonycka oby4aroLerocsi K NpoMexyTo4yHOIM aTTecTaummu M NOpsSAoK NUKBMAALUN aKageMUYecKomn

3a40JMKeHHOCTU

MpoBeneHVe NPOMEXYTOYHOW aTTeCTALUM PErNaMeHTMPOBaHO foKarnbHbIM HopMaTuBHEIM akTom CM6ryYNT/a
«[NonoxxeHne 0 NpoBeAEeHNM TEKYLLLEro KOHTPOSS YCNEBAEMOCTH U NPOMEXYTOYHOW aTTecTaumm obyyaroLmxca»

5.3.2 ®dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauum nNo AUCUUnInHe

YcTHas +

5.3.3 OcobeHHOCTU NpoBeAeHUsi NPOMEXYTOYHOWN aTTecTauMm No AUCLUNIIUHE

NnucbmeHHas

* Ha noaroToBky oTBOAUTCSA 45 — 60 MUHYT
* Ha OTBET Mo BuneTy 1 gononHuTenbHble Bonpockl 30 — 35 MUHYT
* NCNONb30BaHME BCMIOMOraTenbHOW NMTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U TM.) HE MPESYCMOTPEHO

Kom NbOTEepHOEe TeCTupoBaHme

MHas

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

ABTOp

3arnasuve

M3patenbcTBO

| ["on n3paHusa |

Ccbinka

6.1.1 OcHoBHas y4ye6Has nutepaTtypa

LWHapesa, I'. B. Bbicluas maTemaTtmka Mockea: A v Ap Meavia 2023 Egssﬂﬁ//\qvgv%ggkﬁ]ctﬁﬁs
LWHapesa, I'. B. Beicwasa matemaTtmka. Cumdpeponons: https://www.iprbooks
MaTtemaTtnyeckuin aHanms YHUBEPCUTET SKOHOMWKM 2023 hop.ru/136264.html
1 ynpasrneHus
LWHapesa, I'. B. Bbicluas maTematuka. Cumcpeponons: https://www.iprbooks
JlnHenHas anrebpa YHUBEPCUTET SKOHOMWKM 2022 hop.ru/128043.html
1 ynpasreHus
JnteuH, 0. B. Beicwasa matemaTtumka. Crasponorb: https://www.iprbooks
JlnHenHas anrebpa CTaBponosibCKuii 2022 hop.ru/129574.html
rocyaapCTBEHHbIN
arpapHbil yHuBepcuTeT
6.1.2 JononHuTenbHas y4yeGHasa nutepatypa
Psbywiko, A. M., Xyp, |Bbiclias matemaTtuka. http://www.iprbooksh
T.A. Teopus v 3agaun. B 5 op.ru/90754.html
yactax. Y.1. JlnnenHas n
BEeKTOpHas anrebpa. MwuHck: Bbllwanwas 2017
AHanuTnyeckas reomeTpusi. LwKkona
OudbdepeHumansHoe
mcuncneHne OyHKUUA ogHom
nepemMeHHomn
Psbywko, A. M., Xyp, |Bbiclas matemaTtuka. http://www.iprbooksh
T.A. Teopus v 3agaun. B 5 op.ru/90756.html
yacTsx. Y.3. OBbIKHOBEHHbIE MuHck: Bblwaiiwas
anddepeHumanbHble wKona 2017
ypaBHeHus. Pagbl. KpatHble
WHTerpansl




Psbywko, A. M., XXyp, |Bbiclias matemaTtuka. http://www.iprbooksh
T.A. Teopus u 3agaun. B 5 op.ru/90758.html
yacTsax. Y.5. OnepaumoHHoe
ncuymcneHne. SnNemMeHThbl MuHck: Bbiwaniuas
TEOpUM YCTONUMBOCTW. wiKona 2018
Teopusi BEpOATHOCTEMN.
MaTtemaTunyeckas craTucTmka
Kroea, H. B. Bbiclwias matematuka. Hosocnbupek: http://www.iprbooksh
OudbdepeHumanbHble HoBocnbupckuit op.ru/99175.htmi
ypaBHeHUA rocyAapCTBEHHbIN 2020
TEeXHUYeCKu
yHUBepcuTET

6.2 NepeyveHb NpocheccMoHanbHbIX 6a3 AaHHbLIX U UHGOPMaLMOHHO-CMPABOYHbLIX CUCTEM

1. TpeHaxep no BbicLIeNn MaTemaTuke [SneKkTpoHHbIN pecypc]. URL: http://fe-math.ru

2. NHcbopmaumoHHasi cuctema «EgnHoe okHO JocTyna k obpasoBaTefibHbIM pecypcam» [SnNeKTPOHHbIM pecypc].
URL: http://window.edu.ru

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

6.3 MepeyeHb NMULIEH3MOHHOro U CBOGOAHO pacnpPOCTpaHAeMOoro NporpaMMHoOro o6ecrne4yeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHne maTepuanbHO-TeXHUYECKON 6a3bl, HEOGXOAUMOW AN OCyLleCTBIeHUsi o6pa3oBaTenibHOro
npouecca no AUcUMnnHe

Ayautopusa OcHalueHue

MynbTumeauiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, gocka
JlekumoHHas y A PyA A P A
aygutopus

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 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, 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 NPSAMON «B OTPe3Kax» Umeet

BUA ...
a) S+2=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’ ™
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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 y#0 nmeet

BMA;

C 1

a) y=—,0#0,6) y=—,
1+x° 1+x°
P __C

B) y=Cvl+x",C#0,r) y= 2,C;tO
1+x
27 | KopHU xapakTepMcTUYecKoro ypaBHEHUs NMMHENHOro OAHOPOAHOro AnddepeHumansHoro ypaBHeHus
paBHbl: k, = 2,k, = 3. Torga 370 ypaBHeHVe UMeeT BUA;
a) y"+2y'+3y=0,6) y"'-5y"+6y=2x+3,
B) y'=3y'+6y=0,1 y"+5'+6y=0
28 ERE T
Paaunyc cxogumocTu cTeneHHoro psaa Z paBeH:
= 2n+1
1 2 3
a) —,06) 3,8) —, 1) —
3 3 2
29 Psn Tefinopa ans dyHkumn y = sin x” HaYMHaETCS CO Craraembix
3 3 6 6
a) x—x—+...6) x° —x—+... B) X =4 r)x2 —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)70 + Zan cosnx B)b, + an sinax r) an sin nx
n=1 n=l1 n=1 n=1
31 d
K ox+ 2y
O6wmMm pelueHneM cuctemsl AuddepeHunansHbIX ypaBHEHUN t oyoet
dy
—=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”

X Ui oo
y(t)= —ECle +Ce

32 | YCTpOWCTBO COCTOUT U3 TPEX 3NEeMEeHTOB, paboTatoLmx HesaBucumo. BepoaTHocTu 6e3oTkasHom

paboTbl 3TUX 3NeMeHTOB ( B TedeHne paboyero aHsA) paBHbl cooTBeTcTBEHHO 0,9, 0,8 1 0,7. Toraa




BEPOSATHOCTb TOTO, YTO B TeYeHue paboyero AHSA GyayT paboTaTh 6€30TKa3HO BCe TPU anemMeHTa
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
JeTanb OKaXeTcsl CTaHO4apTHOW, paBHa
a) 0,325; 6) 0,155; B) 0,15; 1) 0,845

34 | BepoATHOCTb TOM, 4TO MaccakMp OMO34aeT K OTnpaBneHuio noesga, pasHa 0,02. Haittu
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 | NpoBoAMAKCH B3BELIMBAHUA KOMMIEKCHOW HUTU. Pe3ynbTaTbl namepeHuii maccel M (r): 62,5; 63,5;

63,2; 61,4; 62,8; 63,1. HaiT1 OLEHKY MAaTEMATUYECKOTO OXUAAHUA.
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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