MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

YTBEPXOAIO
[MepBbIi NpOpeKTop, NPOPEKTOP MO
YyP

0 UL, xpamnres B

o
DI'BOY BO «C
m

A.E. PyauH

Pabouasi nporpamma AUCUUNIIUHBI

51.B.02 | MaTemaTuueckue 0CHOBLI TEOPUM CUCTEM

Y4ebHbINn nnaH: 2024-2025 15.03.02 BWIMM MpuHtmegnacuct n komnnekcbl OO 1-1-135.plx

Kadepapa: | 2 | Monurpadumyeckoro 06opyaoBaHMS U ynpaBneHus

HanpaeneHve nogrotoBku:
(cneunanbHOCTB)

15.03.02 TexHonornyeckne malunHbl n 06opyaoBaHme

Mpodnnb NOAroTOBKM: MpUHTMeaNacMcTeEMbl U KOMMIEKChI
(cneunanusaums)

YpoBeHb obpasoBaHusa:  Gakanaepuat

dopma 0by4eHuns: OYHas

MnaH y4ye6GHoro npouecca

KoHTakTHas paboTta T . ®
CemecTp obvuaoumxeca Cam. | KoHTpornb, pgcnoe b0 eOng o
n ' MKOCTb, | NPOMEXYTOYHOW
(kypc ansa 3A0) TNekumn 3a5;|a$;;| pabota yac. 3ET aTTecTaLMM
5 yn 34 17 56,75 0,25 3 SaueT
PNa 34 17 56,75 0,25 3
ML 34 17 56,75 0,25 3
WNtoro
PO 34 17 56,75 0,25 3

CaHnkT-lNeTepbypr
2024



Pabouas nporpamMmma ancunniinHbl cCocTaBlieHa B COOTBETCTBUU C Cbeﬂ,epaﬂbelM rocygapCtBeHHbIM 06pa3OBaTeﬂbelM
CTaHOapTOM BbiCLLEro 06pa3OBaHVIF| Nno HanpasJ1IeHUO NoAroToBKN 15.03.02 TexHonornyeckne MallnHbl 1 oGopynoaaHme,

yTBEePXAEHHBLIM Npukasom MuHobpHayku Poccum ot 09.08.2021 r. Ne 728

CoctaButens (u):
Crapwwui npenogaeaTenb

KaHOuOaT 9KOHOMUYECKUX Hayk, [oueHT

Ot kadepnpbl cocTaBuTEnNS:

3asegytowmin kacdbegpon nonurpadurdeckoro obopygosaHms
N ynpaeneHuns

OT BbINycKatoLen kadenpbi:

3asegytowmin kadenpon

MeToaunyeckuin otaen:

CrenaHoB
EBreHbeBuny

TapaHeHKo
KOpbeBHa

TapaHeHko EneHa

KOpbeBHa

TapaHeHko EneHa
KOpbeBHa

Merp

Enena



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: CchopmmpoBaTb KOMNETEHUMM obyvatolerocs B 06rnactu MaTeMaTU4ECKNX METOAOB,
NCnonb3yeMblX Anst onucaHns mogenen, aHanmsa CBOMCTB U CUHTE3a CUCTEM YNpaBieHUs TeXHUYECKMMM 06 bekTamu.

1.2 3agaum gcuMNInHbLI:

PaccmoTpeTb OCHOBbI IMHEWHOIO NporpaMmMmMpoBaHus, npeobpasoBaHus fllannaca n dypbe.

PackpbiTb NPUHUMNBLI IMHENHOW anrebpbl M MATPUYHOTO MCUYUCIIEHUS, @ TaK e OCHOBHbLIX MNPUEMOB
onTUMmnsaumm yHKLMOHAOB.

lMoka3aTb OCHOBHblE CpeACTBa NnakeTa.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 00y4aloLwerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

MaTtemaTuka

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUNIIUHBI

MK-6: Cnoco6eH ocyLLeCTBNSATL BbINOJIHEHWE 3KCMEPUMEHTOB U 0(hopMIleHMe pe3ynbTaToB UCCef0BaHUN U
pa3paboTok B 0611acTM NPUHTMEANACUCTEM U KOMMNNEKCoB

3HaTb: MaTematuyeckve MmeTodbl MCCredoBaHWUs MPU U3YYEHUM W MPOEKTUPOBaHWU CUCTEM aBTOMAaTUYECKOro
ynpaeseHusi nonurpacdundeckum o6opygoBaHnem.
YMeTb: OpreHTUPOBaTLCS B pasfivMyHOro poaa npeobpasoBaHUaX U ONTUMU3aLMK YHKLMOHAIOB.

BnapeTtb: HaBbikamu pelweHna npakTn4ecknx sagay asTomaTtmu3aumn.

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNUHE

KoHTakTHas
paboTta

MHHoBaL. dopma
dopmbl TekyLlero
3aHATUA | KOHTpOns

CP
Nek. Mp. | (vacwl)
(vacel) | (vachbr)

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U Y4EOHbIX 3aHATUIA

CemecTp
(kypc ansa 3A0)

Pasgen 1. JluHenHoe NnpoCTpaHCTBO
Tema 1. 3nemeHTbl TEOPUM MHOXECTB.

Onpegenexue MHOXecCTBa. NoHaTre 5
MOLLHOCTKU MHOXecTBa. [encteua Hag
MHOXeCTBaMW.

Tema 2. MaTpuubl U OENCTBUS HAL HUMM.
Onpegenenve. Bugbl matpuu. [encreus
Hag Matpuuamu. OO6paTHas maTpuua. 4 2 4 nn
MceBgoobpaTHas matpuua. PyHkuMM OT
mMatpuubl. Micnonb3oBaHne naketa Matlab.

Tema 3. JlMHeHoe  NPOCTPaHCTBO. O
OnpepeneHuve. JIMHeNHaa 3aBUCUMOCTb U
NUHENHas  HE3aBUCUMOCTb  3NIEMEHTOB,
6asuc NIMHENHOTrO npocTpaHCcTBa. 4 4 6
MognpocTtpaHcTBa TNIHEeNHoro
npocTtpaHcTBa. [lepexop ot ogHoro 6asuca
K apyrom. Micnonb3oBaHue naketa Matlab.

Tema 4. EBKNMAOBO  NPOCTPAHCTBO.
CkansipHoe npouseeneHue. Hopma
BekTopa.  OpToroHanbHble  3NEMEHTHI.
Vicnonb3oBaHue naketa Matlab.

Paspen 2. Onepatopbl B JIMHEWHOM
NpOCTpaHCTBE

Tema 5. JINHeNHble oneparopbl.
Onpepenenve, OencTBUSA Hag NMHENHBIMK
onepatopamu. Agpo n obpas oneparopa.
MaTpuua nuHenHoro oneparopa, nepexog 0
oT OAHoro 6asuca K apyromy. 2 1 4
Xapakrtepucrtunyeckoe ypaBHeHue n
XapakrepucTunieckue yucna. Hopma
nuHenHoro onepatopa. Wcnonek3oBaHue
naketa Matlab.




Tema 6. MaTpuyHble ypaBHeHus. [oHaTHe o
MaTpU4HOM ypaBHEHUN. YpaBHeHue
JNlanynoea un  CwunbBeHTpa.  MeToabl
peLleHns MaTPUYHbIX YPaBHEHUN.
Vicnonb3oBaHve naketa Matlab.

Tema 7. KBagpaTuyHble dopmbl.
KBagpatnyHble dopmbl.  OnpepgeneHue,
NOMNoOXNTensHO onpeferneHHble
KBagpaTudHble popMbl.

Tema 8. JInHenHblEe BEKTOpHbIE
anddepeHumnanbHble " pa3HOCTHbIE
ypaBHEHUS. JInHeHbIe BEKTOPHbIE
anddepeHumnanbHble " pa3HOCTHbIE
ypaBHeHus.  OnpegeneHue,  pelueHue
cucTteMbl guddepeHLmanbHbIX YypaBHEHUN.
MaTtpuyHas 3KCNOHEHTA. YucneHHoe
peLueHne anddepeHumnanbHbIX YpaBHEHNN.
MaTpuyHble  pas3HOCTHblE  YypaBHEHUS.
PeweHnne pPa3HOCTHbIX YpaBHEHUN.
Wcnonb3oBaHue naketa Matlab.

nn

Tema 9. OCHOBHblE TMOHATUS TEOpUU
dyHKUMRA KOMMEKCHOMN nepemMeHHOMN.
OcCHOBHble  NOHATUS  Teopun  PYHKUMI
KOMMIIEKCHON nepeMeHHOMN. PyHKUNS
KOMMMNEeKCHON nepemMeHHOMN, psag
JlopaHa, NoHATME BblbeTa YHKLUNA,
BbIYMCMIEHNE  MHTerpana oT  (OYHKUMM
KOMMMeKCHOM nepemeHHon. Micnone3oBaHue
naketa Matlab.

Tema 10. [lpeobGpasoBaHue Jlannaca wu
dypoe. Mpsamoe " obpaTtHoe
npeobpasoBaHue Jlannaca, ero CBONCTBa U
BbIYMCIIEHNE, npsimoe n  obpatHoe
npeobpasoBaHne Pypbe, MNOHATUE O
MHOrOMepHOM npeobpasoBaHun  Pypebe.
VMcnonb3oBaHue naketa Matlab.

Paspgen 3. OnemeHTbl MaTemaTUyecKkoro
nporpaMMmnpoBaHus

Tema 11. AnemMeHThI NUHENHOro
nporpaMMmnpoBaHus. Vcnonb3oBaHue
naketa Matlab. 3nemeHTbl nuMHenHoro
nporpaMMmnpoBaHus. Vcnonb3oBaHue
naketa Matlab.

Tema 12. MeTobl BbIMUCTIEHUS SKCTpEeMyMma
PYHKLMOHANOB. SkcTpemym
anrebpandeckoro dyHKUMOHana 6e3
orpaHuyeHuin. SkcTpeMyM anrebpanyeckoro
dyHKUMOHana C orpaHnyeHnsamMu,
ypaBHeHue onnepa. OKCcTpemMym
NHTEerpanbHoro yHKLMOHaNa 6e3
orpaHm4eHun. dkctpemym. Mcnonb3oBaHune
naketa Matlab.

nn

Tema 13. YucneHHble wmeTOoObl Mowucka
aKCTpemyma. MocTaHoBKa 3aga4n
YUCNEHHOTO Noncka akcTpeMyma. OCHOBHbIe
MeToObl Moucka akcTpemyma: [aycca -
3anpens, HancKopewnLero crycka,
HetoToHa, Hengepa -Muga. Vicnonb3oBaHue
naketa Matlab.

4,75

WNtoro B cemecTpe (Ha kypce ansa 3A0)

34

17

56,75

KoHcynbTaumm n npomexyTodHas
aTTectauus (3aver)

0,25

Bcero koHTakTHas pabota u CP no
AVCuMNvHe

51,25

56,75




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHoMm He npeayCcMOTpeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasaTeneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTenu oueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHNSA pe3ynbTaToB 0by4YeHus
KOMMNEeTEeHUUN cpencTtea
MN3naraeT OCHOBbI MMHENHOrO MPOrpamMupoBaHus, npeobpasosaHus|Bonpock ansa yCTHOro
Nannaca u ®ypbe. 3HaeT matemMaTuyeckue MeToAbl Mpy M3ydeHun m|cobecefoBaHNs.
NPOEKTUPOBAHMU cucTeMm aBTOMaTUYECKOrO ynpaBrneHus
MK-6 nonurpadunyeckum obopygoBaHMEM.

Wcnonb3yeT NpuHUMNbI NMHERHOW anrebpbl 1 MaTPUYHOTO NCHNCIEHNS,
a Takke OCHOBHblE NpUeMbl ONTUMM3ALIMKN DYHKUMOHANOB. MpumeHsieT|Peluerne

Pewaert npakTn4yeckme 3agadm aBTroMmaTulaumn.

5.1.2 Cnctema 1 KpuTepumn oueHUBaHus

LLikana oueHnBaHusA

MeToabl NnpoBeaeHNA IKCNepuMeHTOB. OPUEHTUPOBAaHHbLIX 3agad.

Kputepuun oueHnBaHnsa ccpopMMpoOBaHHOCTU KOMMETEHLNIA

3ayTeHo

Obyuarolumincs cBOeBPEMEHHO BbINOMHWM NpakTU4Yeckne
paboTel M npeactaBun  pes3ynbtatel B chopme
npeseHTaumm (Microsoft Office Power Point); Bo3amoxHo
Jonyckasi HecyLleCTBEHHble OWWOKM B OTBETe Ha
BOMpOCbl  MpenojaBaTtens.  YuuTbiBawoTcs  Gannsbl,
HaKOMMEHHbIE B TEYEHME CEMECTpaA.

He 3auTteHo

Obyvaowmica He BbIMNOMHUI  (BbIMNOMAHWA  YaCTU4YHO)
npakTuyeckne paboTbl, He NpeacTaBun pesynbTatbl B
dopme npeseHTaumm (Microsoft Office Power Point);
OONyCTUN CyLecTBEHHbIE OLWNOKM B OTBETE HA BOMPOCHI
npenogaBaTens. He yunTbiBatoTcs 6annbl, HaKONMNEHHbIe
B TEYEHVEe cemecTpa.

5.2 Tunosble KOHTpPOJIbHbIEe 3aA4aHUA UNMU UHbIe MaTepuanbl, Heo6xoauMbIle ANA OLUEHKU 3HaHUN, yMeHMﬁ,

HaBbIKOB U (MNK) onbiTa AEATENbHOCTH
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 5
1 YUTo HasblBaeTcs MHOXeCTBOM? [1pUBECTU KOHKPETHbIE NPUMEpDI.
2 PacckasaTtb 0 nepeceveHne, o6beanHeHNe pasHbiX MHOXECTB.
3 Kakne maTtpuubl Ha3biBaloTCA cuenneHHbIMn? [NpuBecTn KOHKpeTHbIE NPUMEPSI.
4 HasBaTb aHanor o6paTHON MaTpuLbl Anst NPSIMOYrofibHOM MaTpuULbl.
5 YT0 HasbiBaeTCca 6a3nCoM NMHERHOrO NPOCTpaHCTBa?
6 Kak cBs3aHbl koopanHaThl BeKTopa B pa3Hbix 6a3ncax? MpuBecTu KOHKpeTHbIE NPUMEPHI.
7 CkanspHoe npov3BefeHve B MMHENHOM NPOCTPaHCTBe.
8 YUTo Ha3blBaeTCst HOPMOW BekTopa?
9 HasBaTb OCHOBHbIE CBOMCTBA JIMHENHOIO onepaTopa.
10 Kak cBsi3aHbl MaTpuLbl IMHENHOrO onepaTopa B pa3Hbix 6basncax?
11 Kakon onepaTtop Matnaba ucnonb3yeTtcs Ans peleHns ypaBHeHus ®ypbe?
12 YT0 Takoe ypaBHeHue JlsanyHosa?
13 YT0 Takoe NONoXnTeNbLHO onpeaeneHHas kBagpaTuyHasa dopmyna?
14 Kakum ceonctBoM gomkHa obnagartb maTpuua KBagpaTuiHon opmynbi?
15 Kakum cBorcTBOM JOSmKHa obnagate MaTpuua KBagpaTudHom hopMyrbI?
16 PelweHne nnuHernHoro maTpuyHoro A depeHumnansHoro ypaBHeHus.
17 PelleHne NnMHeNHOro MaTpMYHOro pasHOCTHOrO ypaBHEHUS.
18 OcHOBHble CBOWCTBA NMMHENHOCTN Npeobpa3oBaHus Jlannaca.
19 Mpw nomoLm kakoro onepartopa Jlannaca BbluncnseTtcs npeobpasoBaHve Pypbe?
20 Cdopmynupyite kaHOHUYECKYHO 3aady JIMHENHOro NPOrpaMMMpOBaHKS.

YcTHoe cobecegoBaHve MncemenHasa paboTta




21  |Cumnnekc-meTopn pelueHMs 3a4ad NMMHENHOTO NPOrpaMMUPOBaHUS.

22  |HaxoxaeHue akcTpeMyma anrebpanyeckoro dpyHKLmMoHana npu orpaHudeHny Tuna paseHcTea.

23 |Ycnosue akcTpeMyma uHTerpanbHoro yHkLuoHana 6es orpaHuyYeHui.

24 B uem 3akntoyaeTcsa metog Naycca-3angena?

25 Pacckasatb MeToq HauckopenLiero cnycka.

5.2.2 TunoBble TeCTOBbIE 3aaHnA
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBAaHHbIE 3aAaHusl (3agaym, Kemchbl)

1. Hantn matpuuy onepatopa A, 3agaloLlero 3epkanbHoe oToOpakeHne KoopauHaT BEKTOpa X OTHOCUMTENbHO
npsiMon y.

2. HanTtu akcTtpemanb 3agaHHOro oyHKLMoHana.

3. Banucatb kBagpaTuyHble popMbl ANs 3ad4aHHbIX MaTpuu,.

5.3 MeToguyeckne matepuansl, onpegensiowme npoueaypbl OLleHUBaHUA 3HAaHUWA, YMeHUN, BnageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4yarowerocs K npoMeXXyTo4yHoM aTrecTauum v nopsaok NMMKBMAALUM akageMnyeckom
3a40MKEHHOCTH

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO NOKanbHbIM HOpMaTuBHbIM aktom CIGIYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxcay»
5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm Nno AucUuninHe

YcTHas + MNucbmeHHas KomnbloTepHoe TeCcTUpoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMn nNo gUCLUUNInHe

Mpu npoBegeHuM 3ayeTa BpeMsi, OTBOAMMOE Ha MOArOTOBKY K OTBETY, cocTaBnsieT He Gonee 40 mMuH. [ns
BbIMOSTHEHMSA MpPaKTUYecKoro 3agaHusa obydarolemy HeobXoAMMO MMETb KamnbKynaTop, Takke emy npeaoctaBnseTcs
Heobxogumas cnpaBoyHas nHdopmaums.

6. YYHEBHO-METOAMYECKOE U UH®OPMALMUOHHOE OBECMNEYEHUE OAUCLUUNIIUHDbI

6.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3pgatenbcTeo log uspaHus | Ccbinka
6.1.1 OcHoBHas yye6Hasa nuTepartypa
[po3snos, B. H.,|MaTtemaTunyeckmne ocHoBbI| CaHkT-lNeTepbypr: CaHkT- http://www.iprbooksh
LLBurons, T. I.,|Teopun cuctem MeTepbyprckmn op.ru/102524.htmi
CrenaHos, IN. E. rocy4apCTBEHHbIN 2017
yHMBEPCUTET

NPOMBbILLIEHHBIX
TEXHOMNOIMM N gn3anHa

Muwuh, B. M. WccnepgosaHue CUCTEM| (1 vpa: OHUT-IAHA 2017 http://www.iprbooksh
ynpasneHus 0p.ru/81632.html

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

Kasnes B. M. BeegeHve B aHanus, cuHTes Mocksa: IHTepHeT- http://www.iprbooksh
N MOOENUPOBAHNE CUCTEM YHuBepcutet op.ru/52188.html

MHdopMaLnoHHbIX 2016

TexHonorun (MHTYUT)

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

MHdopmaumoHHasa cuctema «EgMHOE OKHO JocTyna k obpasoBaTefibHbIM pecypcam» [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru/)

CnpaBouHo-npaBoBas cucrema «KoHcynbTaHT MNntoc» http://www.consultant.ru.

OBC IPRbooks http://www.iprbookshop.ru.
6.3 NMepe4yeHb NMULEH3MOHHOIO U CBO6GOAHO pacnpocTpaHsAeMoro NporpaMmMHoOro oéecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

MATLAB
6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMOWN ANsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne

MynbTMeauiiHoe 06opyaoBaHWe, KOMMbIOTEPHAsS TEXHWKA C BO3MOXHOCTHIO MOAKIOYEHUS K
KoMnbloTepHbIl knacc [ceTn  «/HTepHeT» 1 oBecrieyeHMeM [OCTyna B 3MEKTPOHHYK  UH(OPMaLMOHHO-
obpasoBaTernbHyio cpeny

JlekumoHHas MynbTumeauiiHoe obopyaoBaHue, cneuuanuanposaHHas mebenb, Jocka
ayamTopusi
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