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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb amcuunnuHbl: CdhopmupoBaTb KOMNETEHUMM oby4varouwlerocs B o6nactu matemaTMyYeckux METOAOB,
ncnonb3yemblx Ans onnucaHns Mogeren, aHanvsa CBOMCTB U CUHTE3a CUCTEM YNpaBreHns TeXHUYECKMMN 06 bekTamu.

1.2 3agaun AUCLMUNNUHBI:

PaccmoTpeTb OCHOBbI IMHENHOrO NporpaMMmMpoBaHus, npeobpasoBanus Jlannaca n dypee.

PackpbiTb NpUHLMMbLI NIMHENHOW anrebpbl U MAaTPUYHOIO MCUYUCIIEHUA, @ TaK K€ OCHOBHbLIX NMPUEMOB ONTMMMU3AL MK
YHKLMOHAnoB.

[Moka3aTb OCHOBHbIE CpeacTBa nakeTa.

1.3 Tpe6oBaHuA Kk NpeaBapuTeNbLHON NOAroTOBKe 0Gy4atoLerocs:

I'Ipe,D,BapMTeanaﬂ noAroToBka npegnonaraeT co3gaHne OCHOBbI AnnA d)OpMI/IpOBaHI/IFl KoMneTeHuun, YKa3aHHbIX B M.
2, npun n3yvyeHnmn oucumnniinH:

MaTtemaTuka

2 KOMNETEHUNUN OBYYAIOLWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-6: CnocobeH ocywecTBNATL BbINOMIHEHUE 3KCNEPUMEHTOB U ochopmMneHne pe3ynbTaToB UCCefoBaHun u
pa3paboTok B 06nacTv NpuHTMeAnacmucTemM U KOMNJeKCoB

3HaTtb: MaTtemaTtundeckne meToabl UCCreAoBaHUS npn n3yvyeHmn n npoekTnpoBaHMn CUCTeEM aBTOMATUYECKOro ynpasrieHusa
ﬂOJ'II/IFpad)I/I‘-IeCKI/IM O60pyLI,OBaHVIeM.

YmeTb: OpreHTMpoBaThcs B pasnnMyHoro poaa npeobpasosaHusax 1 onTuMmnsaumnm yHKLMOHANoB.
Bnapetb: HaBbikaMu pelleHmns NpakTuyecknx 3agay aBToMmatusauuu.
3 PE3YIIbTATbI OBYYEHUA MO ANCUUIMITMHE

O |KoHTakTHas
'9:'(’ pabora MHHoBaL dopma
HanmeHoBaHWe 1 cogepxaHne pa3gernos, 8 = CP bopmu . TeKyEJ,ero
TEM U Y4eOBHbIX 3aHATUI q% o Texk. Mp. (4achl) BAHSITU KOHTPONSA
o § (vacel) | (4achl)
4

Pasgen 1. JlIuHenHoe npocTpaHCTBO

Tema 1. OnNemeHTbl TEOPUN MHOXECTB.
OnpegeneHue mHoxecTBa. [oHATHE
MOLLHOCTU MHOXecTBa. [lencteus Hag
MHOXeCTBaMM.

Tema 2. MaTpuubl U AeACTBUA Hag HUMWN.
Onpegenexne. Bugbl matpuy,. Jenctena Hag
mMaTpuuamu. ObpaTtHasa maTpuua. 4 2 4 nn
MceBooobpaTtHas maTpuua. OyHKUMKM OT
maTtpuubl. Micnonb3oBaHue naketa Matlab.

Tema 3. JIuHenHoe NpoCTpPaHCTBO. o
OnpegeneHune. JInHenHasn 3aBUCMMOCTb U
nMHenHas He3aBMCHMMOCTb 3NIeMEHTOB, 6a3nc
NMHEHOro NpocTpaHcTBa. [NognpocTpaHcTBa 3 3 7
nMHerHoro npocTpaHcTea. [epexon ot
ofgHoro 6a3swnca k gpyrom. Mcnonb3oBaHne
naketa Matlab.

Tema 4. EBKNnZOBO NPOCTPaHCTBO.
CkangapHoe npounssegeHve. Hopma Bektopa. 5
OpToroHanbHble aneMeHThl. Vicnons3oBaHne
naketa Matlab.

Pasgen 2. Onepatopsbl B NMMHEAHOM
NpoCTPaHCTBE

Tema 5. JIuHenHbIe onepaTopsbl.
OnpepeneHune, 0encTBusA Hag NMMHERHbIMU
onepartopamu. Agpo n obpas onepartopa.
MaTpuua nMHenHoro onepaTopa, nepexos ot
ofHoro 6asuca kK gpyromy. 2 1 4
XapakTepuctnyeckoe ypaBHeEHME U
XapakTtepuctmyeckme ymucna. Hopma
NUHEenHoro onepatopa. Micnonb3oBaHue
naketa Matlab.

Tema 6. MaTpu4dHblie ypaBHeHUS. MNMoHATHE O
MaTPUYHOM ypaBHEHUN. YpaBHEHNE
JlanyHoBa n CunbBeHTpa. Metoabl peLueHus 2 2 6
MaTpUYHbIX ypaBHEHUI. Vicnonb3oBaHue
naketa Matlab.




Tema 7. KBagpaTuyHble popMbl.
KeagpaTtuyHble dopmbl. Onpegenexnue, 2
NONOXUTENbLHO onpeaeneHHbIe

KBagpaTUdHble (hopMbl.

Tema 8. JInHenHble BEKTOPHbIE
audepeHymansHble U pasHOCTHbIE
ypaBHeHUS. JIMHEeNHbIe BEKTOPHbIE
audepeHymansHble U pasHOCTHbIE
ypaBHeHus. OnpegeneHuve, pelleHme
cuctembl anddepeHumnanbHbIX YpaBHEHNIA. 4 2 6 un
MaTpuyHas akcnoHeHTa. YncneHHoe
pelueHue anddepeHLmanbHbIX YypaBHEHUNA.
MaTpuyHble pa3HOCTHbIE ypaBHEHMS.
PelueHne pa3HOCTHbIX ypaBHEHUNA.
Mcnone3oBaHue naketa Matlab.

Tema 9. OCHOBHbIE NOHATUSI TEOPUN DYHKLMIA
KOMMIMEeKCHoM nepemeHHon. OCHOBHbIE
NOHATUSA Teopun PYHKLUIN KOMMIEKCHOMN
nepemMeHHon. PyHKLUMS  KOMMIEKCHOM 3 y
nepemeHHon, pag  JlopaHa, noHsTMe
BblyeTa (OYHKLMIN, BblYUCIIEHME UHTErpana ot
YHKLNN KOMMNIIEKCHOWN NepeMEHHOMN.
Mcnonb3oBaHue naketa Matlab.

Tema 10. MNMpeobpasoaHue Jlannaca u
dypbe. MNMpsimoe n obpaTHoe
npeobpasoBaHue Jlannaca, ero cBoncTea u
BblYMCIIEHUE, NPSIMOE U 0bpaTHoe 3 2 4
npeobpasoBaHve dypbe, NOHATUE O
MHOromMepHoM npeobpasoBanun Oypeoe.
Wcnonb3oBaHue naketa Matlab.

Pasgen 3. OnemeHTbl MaTteMaTU4eckoro
nporpaMMmnpoBaHus

Tema 11. OGnemeHTbl MIMHENHOrO
nporpaMmmupoBaHus. Vicnonb3oBaHue nakeTa
Matlab. 3nemeHTbl NMHENHoro 2 1 4
nporpaMmmupoBaHusi. Vicnonb3oBaHue nakeTa
Matlab.

Tema 12. MeTofbl BbIYUCIIEHUS IKCTPEMYMA
dYHKUNOHANOB. OKCTPEMYM
anrebpaunyeckoro dyHKumnoHana 6es
orpaHnYyeHun. AKCTpeMym anrebpanyeckoro
(PyHKLMOHaNa ¢ orpaHN4YeHnsMN, ypaBHeEHne
Onnepa. SKCTpeMyM UHTErpanbHOro
dyHKUnoHana 6e3 orpaHNYeHnn. QKCTPEMYM.
Wcnonb3oBaHue naketa Matlab.

Tema 13. YncneHHble MeToabl Noucka
aKkcTpemyMa. [ocTtaHoBKa 3agayum
YMCNEHHOrO nouncka akcTtpemyma. OCHOBHblE
MeToAbl Momncka akcTpemyma: aycca - 2 1 4,75
3angens, Hanckopenwero cnycka, HetoToHa,
Hengepa -Muga. Vicnonb3oBaHune naketa

Matlab.
Utoro B cemecTpe (Ha kypce ansa 3A0) 32 16 59,75
KoHcynbTaumm n npomexyTovHas atTectaums 025
(3auver) ’
Bcero koHTakTHas paborta n CP no 48,25 59.75

OVUCLMMNMHE

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4e6GHbIM NiaHoM He NpeaycMoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHune nokasarenen, KpUTEPMEB U CUCTEMbI OLLeHUBaHUSA pe3yibTaToB 0b6y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUSA




Ko HanmeHoBaHWe oLueHOYHOro
MokasaTenu oueHUBaHNsA pe3ynbTaToB 0byYeHus
KOMNeTeHunn cpencrtea

M3naraeT OCHOBbI IMHEMHOIO NPOrpamMmmMuUpoBaHus, NnpeobpasoBaHnst Bonpocbl ans yctHoro
Jlannaca n ®ypbe. 3HaeT matemaTnyeckne meToabl NPU N3yYeHUn n cobecenoBaHus.
NPOEKTUPOBaAHMMN CUCTEM aBTOMATMYECKOro ynpaBreHust
nonurpaduyeckum obopyaoBaHMEM.

MK-6

V|CI'IOJ'Ib3yeT NpUHUUNbI NNHENHON aJ'II'erbI N MaTpu4yHoOro ncHncneHus,
a TakKXe OCHOBHbIE NpueMbl onTuMnsaunm beHKU,VIOHaJ'IOB. anMeHﬂeT
MeToabl NnpoBeaeHNA SKCNepuMeHTOB.

Pewaert npakTn4yeckme 3agadm asTtoMmaTudaumnun.

PeweHnne NPaKTUKO-
OPUEHTUPOBAHHbIX 3agau.

PeweHnne NPaKTUKO-
OPUEHTUPOBAHHbIX 3a4au.

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

kana oueHnBaHWs
YcTHoe cobeceoBaHme

MucbMeHHas paboTa

O6yyvaloLmniics cBOeBpPEMEHHO BbIMOMHUN
npakTuyeckue paboTbl M NpeacTaBusn
pes3ynbTaThl B hOpMe npeseHTauum
(Microsoft Office Power Point); Bo3MoXHO
[onyckasi HeCYLLLEeCTBEHHbIE OLNOKKN B
OTBETE Ha BOMPOCHI NpernofasaTtens.
YuuTtbiBatoTcsl 6ansbl, HAKOMMEHHbIE B
TeuyeHune cemecTpa.

3ayTeHo

O6yyaoLniics He BbINOMHWIT (BbINOMHWIT
YaCTMYHO) NpakTuyeckme paboTbl, He
npeacTtasun pesynbtaTbl B dopme
npeseHTtauum (Microsoft Office Power
Point); nonycTtnn cywectBeHHble owNBKM B
OTBeTE Ha Bomnpockl npenopasartens. He
yuUnTbIBaOTCS 6annbl, HaKoMNMEHHbIE B
TeueHue cemecTpa.

He 3auTteHo

5.2 TunoBkle KOHTPOJIbHbIE 3aA4aHUA UNU UHbIe MmaTepuanbl, HeobXxoAMMble ANA OLUEeHKU 3HaHUMN, ymel-mﬁ,

HaBbIKOB U (UNN) ONbITa AEATENIbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpPOCOB

Cemectp 5

YTo Ha3blBaeTCss MHOXECTBOM? anIBeCTVI KOHKPETHbIE NpuMepbl.

Pacckasatb 0 nepece4yeHue, obbeauHeHne Pa3HbIX MHOXECTB.

Kakne MaTpuubl Ha3blIBAlOTCA cuenneHHbIMnN? anIBeCTVI KOHKPETHbIE NpUMepbI.

HasBatb aHanor o6paTHoi MaTpuLbl AN NPSMOYronbHOW MaTpULlbl.

YT0 HasbiBaeTCs 6a31COM NIMHERHOTO I'IpOCTpaHCTBa?

Kak cBa3aHbl KoopauHaThl BEKTOpa B pasHbix Gasucax? MpueecTy KOHKPETHbIE NPUMEPHDI.

CKaJ'IﬂpHOG npounseegeHue B NNHENHOM npocTpaHcTBe.

YT0 Ha3biBaeTCA HOPMOW BekTopa?

HasBaTb OCHOBHbLIE CBOMCTBA JIMHENHOIO onepaTopa.

Kak cBA3aHbl MaTpuLbl IMHEHOro onepaTtopa B pasHbix 6asncax?

Kakoii onepatop maTnaba ncnonb3yeTcs Ans pelleHus ypaBHeHus Pypbe?

Yto Takoe ypaBHeHue JlanyHoBa?

YTo Takoe NonoXuTensHO onpeageneHHaa keagpatuyHasa (bopmyna?

Kakum ceonctsom gomkHa obnagaTte MaTpuua KBagpaTuiHon opmynbi?

Kakum cBoncTBOM gormkHa obnagaTte MaTpuyua KBagpaTUYHOW hopMynbl?

PelwweHve nuHeriHOro maTpmyHoro andpdepeHumansHOro ypaBHeHus.

PeweHve nuHeriHoro MaTpPU4YHOro pa3HOCTHOIo ypaBHEHUA.

OcCHoOBHble CBOWCTBa NUHEHOCTU NpeobpasoBaHus Jlannaca.
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Mpwn nomoLLm Kakoro onepaTopa Jlannaca BeluMcnseTcsa npeobpasosaHne dypbe?

20 Cdopmynupynte KaHOHNYECKYHO 3agadvy NMHENHOrO NPOrPaMMUPOBAHNS.

21 CvMnnekc-meToq peLleHns 3agay IMHEHOro NporpaMMmMpoBaHus.

22 HaxoxgeHue akcTpemyma anrebpanyeckoro yHKUuMoHana npym orpaHu4eHnm Tuna paBeHCcTBa.
23 Ycnosue akcTpeMyMa UHTerpanbHoro yHkUMoHana 6e3 orpaHuyeHuin.




24 B 4em 3akniovaetca metog Naycca-3angena?

25 PacckasaTb MmeToq HauckopewnLlero cnycka.

5.2.2 TunoBble TeCTOBbIe 3a4aHus

He npeaycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)

1. Hantn matpuuy onepartopa A, 3agaroLero aepkanbHoe oTobpaxeHne KoopanHaT BEKTOpa X OTHOCUTENBHO
npsiIMoON y.

2. HanTtu skctpemanb 3agaHHoro oyHkumMoHana.

3. 3anucatb kBagpaTU4iHble hopMbl ANA 3a4aHHbIX MaTPUL,.
5.3 MeToau4yeckue matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HAaHUN, YMEHUN, BNageHMn (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa JeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IMYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AUCUUnIIMHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas

5.3.3 Ocob6eHHOCTHK NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum nNo ANCUUNIINHe

Mpwv npoBedeHUM 3a4eTa BPEMs, OTBOAMMOE Ha NOAroTOBKY K OTBETY, cocTasnseT He 6onee 40 muH. [ns
BbINOMHEHWs NPaKTUYECKOro 3aaaHnsa obydatoeMy Heo6XoaAMMO UMETb KanbKynsaTop, Takke eMy NpegocTaBnseTcs
HeobxoaMmas cnpaBsoyHas MHopMaLKs.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnaswue | M3patenbcTBO | oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebHas nutepaTtypa
Opospnos, B. H., MaTemaTunyeckme oCHOBbI CaHkT-MNeTepbypr: CaHkT- http://www.iprbooksh
Wewuronb, T. T, TEOPUM CUCTEM MeTepbyprekuii op.ru/102524 .htmi
CrenaHos, M. E. rocy1apCTBEHHbII 2017
yHUBEpcuTeT
NPOMbILUSIEHHbIX
TEXHOMNOIrMN U gu3anHa
MwwwH, B. M. VccnepgoBaHue cuctem . http://www.iprbooksh
ynpasneHuns Mocksa: FOHWTW-IAHA 2017 op.ru/81632.html
Kasues, B. M. BBeageHue B aHanus, cMHTe3 Mockea, CapaTos: http://www.iprbooksh
N MOAENUPOBAHNE CUCTEM WHTepHeT-YHuBepcuTeT op.ru/89425.htmi
MHopMaunoHHbIX 2020
TexHonorun (MHTYUT),
An NMn Ap Megua
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Cypkosa, J1. E., MopgenupoBaHue cuctem http://www.iprbooksh
Mokposa, H. B. aBTomMaTM3aLum 1 . 0p.ru/82692.html
yripaBIieHms CapartoB: Bysosckoe 2019
TEXHONOMM4YeCKMMM obpasoaHue
npoueccamu
Hocos, B. U. MopgennpoBaHue cuctem . https://www.iprbooks
cBsa3n B cpene MATLAB Hosocubupck: Cubmnpckuit hop.ru/90595.html
SIMULINK rocygapCTtBeHHbIN
yHUBEpcuTeT 2019
TenekoMMyHMKauui
NHOPMATUKN

6.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
MHdopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTenbHbIM pecypcamy» [ONeKTPOHHbIN pecypc).
URL: http://window.edu.ru/)
CnpaBoyHo-npaBoBas cuctema «KoHcynbTaHT Mntoc» http://www.consultant.ru.
OBC IPRbooks http://www.iprbookshop.ru.




6.3 NMepeyveHb NULEH3MOHHOro U cBOGOAHO pacnpoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

MATLAB
6.4 OnncaHune maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro

npouecca no gucuuniinHe

Ayautopus OcHalueHne

MyJ'IbTVIMe,D,VIIZHOG o6opy,qosaH|/|e, KOMMbOTEPHaAA TeEXHUKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K
ceTun ((MHTepHeT» n obecneyeHnem AOCTyna B 3JIEKTPOHHYIO I/IH(bOpMaLI,I/IOHHO-

KomnbloTepHbIn Knacc
obpasoBaTenbHyto cpeady

MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka
NekynoHHas
ayouTopus
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