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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peannsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yueOHOM TOJTy Ha 3aceaHuu Kapeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acelaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu ocBOeHUST AUCUMIUIUHBI «MOJEIUPOBAHUE CHCTEM YIPABICHUS» SBISIOTCS
pa3BuTHe MPO(EeCCHOHANBHBIX KOMIIETCHIIMH B O00JIACTH TNPUMEHEHHS MaTeMaTUYeCKOTO
anmnapara ¥ BBIYUCIMTEIbHBIX METOJOB JUIS pPEUICHHUS MPUKIAIHBIX 337a4 MPOEKTUPOBAHUS
CHUCTEM aBTOMATH3allMU U YIPABICHUS MPU MPOBEACHUU BBIYMCIUTEIBHBIX SKCIEPUMEHTOB C
HENbI0 Pa3pabOTKM M HCCIEAOBAaHUS MAaTeMaTHYECKMX MOJeNel MpPOLECCOB M OOBEKTOB
aBTOMATHU3AIMU U YIIPABICHUS

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuuruimaa MojenupoBaHue CHUCTEM YIPABICHHS BXOAUT B 00s3aTENbyl0 YacTb
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

Maremaruka

[IporpaMMupoBaHue 1 OCHOBBI AITOPUTMHU3ALIUN

Teopust aBTOMaTHUECKOTO YIIPABICHUS

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBEI OyayT
HEOOXOAUMBI JUIsl U3yUSHHS U CIUTLTNH/TIPAKTHK:

[Ipon3BoicTBEHHAS - IPOEKTHAS IPAKTHKA

ABTOMaTH3AIMsI TEXHOJIOIMYECKUX MPOLIECCOB U IPOU3BO/ICTB

CucreMbl aBTOMaTU3ALUY U YIIPaBICHUS

MeToab! ONTUMHU3ALIH

IlonrotoBka K  mpoueAype  3alluThl M [pOLEeAypa  3alllUThl  BBIIYCKHOM
KBaJIM(DUKALIMOHHOU pabOThI

CamoHacTpanBaroIINECs: CUCTEMBI

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) U IJIAHUPYeMble Pe3yJIbTAThl 00yueHust

B pe3ynbrate ocBOeHUS AMCUUITINHBI (MOys) «MoOETMpOBaHUE CUCTEM YIIPABICHUS
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-2 CrocobeHn ¢opMyaupoBaTh 3aJadd MPo(PecCHOHAIBHON JEsATSIBHOCTH Ha OCHOBE
3HaHWM, TNPOQPUIBHBIX pa3JENOB MAaTeMaTHYECKMX ¢ €CTECTBEHHOHAYYHBIX JUCIHILTUH
(MomyJieit)

OIlK-2.1 BeimonHsgeTr mocTaHOBKY 3a7ady B ()OpManM30BaHHOM BHJE HAa OCHOBE
3HaHUW MPO(UIBHBIX Pa3lesioB MAaTEMATUYECKUX U €CTECTBEHHO-HAYUHBIX
JUCLHUIUIMH B 00JIaCTH MPO(eCcCHOHANBHOM AeITeNbHOCTH

OIIK-2.2 BreiOupaer maremartudeckuil ammapaT s petieHust (GopMali30BaHHBIX
3aJa4 B 00J1aCTH Mpo(eCCHOHATLHON IeITEILHOCTH

OIIK-7 Crioco6eH npou3BOIUTh HEOOXOIUMBIE PACUETHI OTACIBHBIX OJIOKOB M YCTPOMCTB CUCTEM
KOHTPOJISl, aBTOMAaTH3allMM W YIPaBJICHMs, BBIOMPATh CTAaHAAPTHBIE CPEJICTBA ABTOMATHKH,
M3MEPUTENIbHON M BBIUMCIUTEIbHOW TEXHUKHU MPHU MPOEKTUPOBAHUU CHUCTEM aBTOMATH3AlMU U
yIIpaBJICHUS

OIIK-7.1 [IpumMeHsieT cOBpEeMEHHBI MaTeMaTHYECKUH armapaT U BbIYUCIUTEIbHbIE
METOJIbl JJI pelIeHMs] IPUKIIAJHBIX 3a/lad B 00JIACTH aBTOMAaTHYECKOTo U
aBTOMATH3MPOBAHHOIO YIIPABJIEHHSI, KOHTPOJIS M IMAaTHOCTUKU

OIIK-7.2 Hcnonp3yeT MeToabpl MaTeMaTHYeCKOTO MOJEIUPOBAaHUS M JOCTYIHbIE
IIPOrpaMMHBIE CpEJCTBA JJs PEIHICHUs NPUKIAJHBIX 3a7ad B 001acTu
YIIPABICHUS TEXHUYECKUMU CUCTEMaMU.

OIIK-7.3 OcCylecTBISET BHIOOP THITOBLIX OJ0KOB M YCTPOMCTB IIPU




|Hp0€KTI/IpOBaHI/II/I U pfajin3alliiid CUCTEMbI aBTOMATU3allH U YIIPaBJICHU A




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayauTopHas — 94 akaJ. 4acos;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNnbHas pabora — 51,1 akan. yacos;
— B opme npakTrueckoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

paboTHI

AynutopHas 5
KOHTakTHast |Z &
=
o, T =
Paszen Tema g pabota s o Bun dopma TEKYIIEro KOHTPOJIISI Ko
B aKaJ. gacax & .
g ( A ) 3 ©|camocTosTENBHOI yCIIEBaEMOCTH U
JUCLIATUINHBI 5 £ = N KOMIIETEHIIUU
@) s g £ paboTHI MIPOMEKYTOYHOH aTTECTAIINH
nab. [mpakT. | 5 3
Jlex. P z28
3aH.| 3aH. [O 9
1. OcHOBHBIE TOAXOIOBl H
MIOCTaHOBKA 3amaq
MaTeMaTHYECKOTO
MOJEIUPOBAHUS  CHUCTEM  H
IIPOLECCOB
CamocrosTenpHOE
U3yueHHE
1.1 HaznaueHne W BHIHI y4eOHOI N
o YCTHBIHA ompoc 1o TeMe
Mofenell  ImpoLeccoB U 1 6 JIUTEPaTyphL. OIIK-2.1
pedepara
CHCTEM. Ioxaroroska
pedepara no
TeMe.
5 CamocTosTebHOE
n3yveHue
1.2 Maremarnueckue yueOHO YcrHbIl onpoc 1o
MOJEIN  CTaTUYECKUX U 1 4 6 TUTEPaTyPBHI. npakTuieckoi pabore Nel OIIK-2.1,
JNUHAMHYECKHUX IPOIIECCOB. ITogroroBka k «Monenu cTaTHYECKUX OIIK-2.2
Ddopmanuzanys IpoLeccoB. BBITIOJTHEHUTO CHCTEM)
MIPAKTHUECKOI
paboTs
Wroro no pazaeny 2 4 12
2. UncneHHbIe METOJIbI PEIICHHS
nuddhepeHInaIbHbBIX ypaBHEHUH
JIMHAMUYECKUX CHCTEM
CamocrosTenpHOE .
JaVCHIe YcTHBIN onpoc 1o
2.1 Mogemn mpoueccoB };61{0171 IpakTHIecKol padore Ne2
OITUCHIBaEMBIX J'II/I}::! ATVDDI «Pemenune OIIK-2.2,
1 hepeHInaIbHBIMU 51 2 4 6 PaTYPHI. i hepeHIaIbHbIX OIIK-7.1,
ITonroroBka x o
YpaBHEHUSIMH. YpaBHEHHUH B CUCTEME OIIK-7.2
BBIMOJIHEHUIO
JlMHaMUUeCKUEe MOJIEIN . BU3YaJIbHOTO
MIPaKTHYECKON
MOJICTTUPOBAHUS»




CamocrosTensHOe .
VYceTHBIl onpoc 1o
n3yvdeHune o
N npakTU4IecKoit padore Ne3
2.2 Meroapl YHCICHHOTO yueOHOM
«YucneHHble METOIBI
pelieHus JIUTEPATYPHI. OIIK-7.1,
5 pelieHus
TuQdepeHInaIbHBIX ITogroroBka k OIIK-7.2
N mudhepeHIaIbHBIX
YpaBHEHHH U CHCTEM BBINOJIHEHUIO o
. YpaBHEHUH THHAMHYECKHX
MIPAKTUYECKOH
CHCTEM)
padoThI
HUroro no pazaeny 11
3. MaremaTtnueckoe
MOJIeTUPOBaHNe THITOBBIX
3JIEMEHTOB cucreM
ABTOMATH3AIMU M YIIPABICHHS
CamocrosTenpHOe
H3yYeHHe YcTHBIH onpoc 1o
3.1 AJTOpUTMBI u yueOHOM MpaKkTUIecKoi pabore Ned OTIK-2.2
MIPOTpaMMHbIE cpencTaa 5 JUTEPATYPHI. «HMcnonp30BaHNEe METOIOB OITK 7'2'
MaTeMaTHIECKOTO IMoaroToBka Kk | ONMEPAIMOHHOTO UCYUCITCHHS OIIK 7' 3’
MO/JICITUPOBAHUS BBIMOJIHEHUIO JUIsl IOCTPOCHUS MOJeen '
MPaKTUIEeCKOH | TUMOBBIX d1eMeHToB CAP»
paboThI
5
CamocrosTensHOe YeTHBI onpoc 1o
n3yJdeHne pakTHIecKor padote NeS5
3.2 HUcciienoBa"ue CUCTEM B v N P P
yueOHOM «MaremaTHyeckre MoJeu
(opmMe  «BXOI-BBIXOI» C TEDATVDRL crCTeM B (OpME OIIK-2.2,
HCIOJIE30BAHUEM THUIIOBBIX 5 HonrgToﬁa;c «BXO1 Bmxog» c OIIK-7.2,
3JIEMEHTOB o OIIK-7.3
. BBINOJIHCHUIO HCTIONIb30BaHAEM
MaTeMaTHYECKOH MOIEIH . .
MPaKTHYECKOU nepeAaTOYHbIX QYHKLHUI
padoTHI THUITOBBIX 3JIEMEHTOB)
Hroro mo pazneny 10
4, Maremaruueckoe
MOJIETUPOBaHIE CHCTEM
ABTOMATHYECKOTO YIPABJICHUS
CamocrosTenpHOe .
YCTHBIHA orpoc 1o
U3yuCHHE o
4.1 AnropurMmuzanus aeGHOM MpakTU4ecKkon padore Ne6
nporpaMMHasl  peau3anus Y «Marematnyeckoe
MaTEMaTHYECKUX MOJIeJIeH 4 JHTCPATYPbL. MOJICIIMPOBAHNE TUIIOBBIX OIK-7.1,
. [Noaroroska k P OIIK-7.2
JHMHEHHBIX CUCTEM KOHTYPOB CHCTEM
BBITIOJTHEHUTO
yIpaBJieHHUS o aBTOMaTHYECKOTO
MPaKTHYECKOU
pEryJIUpOBaHUS
paboThI
5 CamocrosTensHoe
HU3y4yeHue YcTHBIN onpoc 1o
4.2 CrpykrypHas cxema y4eOHO pakTHIecKol padore Ne7
KOHTYpa YIIpaBJICHHUS. JIATEPaTypBHI, «MogenupoBaHue U
IToctpoenue MOJENU 5 HOATOTOBKAa K | MccaenoBanue nepexogusix | OIIK-7.2,
KOHTYpa YIpaBIeHUS. mpakTHYeckuM | mporeccoB B koutype CAP ¢| OIIK-7.3
Pacuer TIEPEXOTHBIX 3aHATHUSAM, [IH-perynsTopom u
MPOLIECCOB B KOHTYpE. BBITIOJTHEHUE HCTIOTHUTEIBHBIM
MPaKTHYECKUX MEXaHM3MOM ITOCTOSHHOM
pabor
Hroro mo pazaeny 9

5. MoaensHO-OpUEeHTHPOBaHHAS
paspaboTka cucTeM
ABTOMATHYECKOTO YIPABICHUS B
[aKeTax MPUKIATHBIX OIPOrPaMM




CaMocTosTenbHOE
H3y4eHue VYcTHBIN onpoc 1o
51 ITpuHumne! y4eOHOi npakTudeckoi padore Ne§
MO/ICIIbHO-OPUETHPOBAHHOMN JIUTEpaTypbl, [«MoaeabHO-OpUEeTUPOBAHHAS OIK-7.1
pa3paboTKH CHCTEM 2 4 4 MIOJrOTOBKA K pa3paboTKa KOHTYypa OIK 7'2’
aBTOMAaTHYECKOTO MPAKTUYECKUM | CHCTEMBI aBTOMATHYECKOTO OIK 7' 3'
yIOpaBieHHs B  MaKeTax 3aHATHUAM, YIIpaBJICHHS B CUCTEMax '
MPUKJIATHBIX TPOTPaMM BBITIOJIHEHHE BU3YaJIbHOTO
MPaKTHICCKUX MOJICTTUPOBAHUSD)
pabot
CaMocTosTeNbHOE
U3yUYCHHE
eOHOM
5.2 I'uGpunnsle i .
JIUTEPATYPHI, YCTHBIN 0mpoc 1o
MaTeMaTHYEeCKUE  MOJENH o OIIK-7.1,
HOATOTOBKA K MpakTuieckoi padore Ne9
MIPOMBIIIIIEHHBIX CHCTEM 2 4 51 N OIIK-7.2,
MIPAKTUYECKUM «Pa3paboTka ruOpuaHOM
aBTOMAaTHYECKOTO OIIK-7.3
3aHATHUSM, moaemu CAO»
peryaupoBaHus
BBIIOIHEHHE
MIPAKTUYECKUAX
pabot
HWroro no pazneny 4 8 91
Hroro 3a cemectp 18 36 |[51,1 DK3aMeH
Hroro no aqucuuruinHae 18 36 |51.1 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

TpaauumonHsle 00pa3oBaTe/bHbIE TEXHOIOTUU — UH(OPMAIMOHHAs JIEKLUS (BBOJHYIO
JIEKIIMIO, T/I€ 1aeT MIePBOE IIPEICTABICHHUE O NIPEAMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYCHUEM
U 3aJlayaMu Kypca); JEKIUU — KOHCYJIbTAllH, U3JI0)KEHUE HOBOI'O MaTepuana COIPOBOXKAAETCS
IIOCTAaHOBKOM BOIIPOCOB M AUCKYCCUEH B IIOMCKAX OTBETOB HA 3TH BOIPOCHI; NPAKTUYECKUE
paboTHI.

TexHonoruu npoGiemMHoOro oOydeHHs — MPOOJIEMHBIE JIEKIUU SIBISIETCS PE3yIbTaTOM
YCBOEHMsI TOJIY4Y€HHOW MHGOpMaIMM IOCPEACTBOM IIOCTAHOBKM IIPOOJEMHOIO BONpoca U
MOUCKAa TIyTeH €ero pelieHus; NPaKTUYeCKHe 3aHATUS C HCIOJIb30BAHUEM IPOOJIEMHOIO
o0yuyeHHe, KOTOPOE 3aK/II0YaeTCs B CTUMYJIUPOBAHUU CTYIEHTOB K CAMOCTOSITEIbHOM «100bI4E»
3HAaHUH, HEOOXOIUMBIX JJIS peIlICHHsI KOHKPETHOH rpobiiemsl. [IpakTrueckoe 3aHsTHE Ha OCHOBE
Kelic-MeTo1a — 00y4eHre B KOHTEKCTE MOJCIUPYEMOI CUTYallMH, BOCIIPOU3BOIAIIEH pealbHble
YCIIOBHS HAY4HOM, IPOU3BOJCTBEHHOM, OOIIECTBEHHOM AeaTenbHOCTH. O0ydaronmecs A0KHBI
pOaHAJIM3UPOBATh CHUTYallMIO, pa300paThCsi B CYTH MpoOJieM, MPEUIOKUTh BO3MOXKHBIE
peleHus U BEIOpaTh JydIiee u3 HUX.

TexHonoruu npoekTHOro oOy4YeHUs — OpraHM3alus 00pa3oBaTENbHOTO Ipolecca B
COOTBETCTBUU C QJITOPUTMOM IIO3TAIHOTO PELICHHUS MPOOJEMHOM 3aJayd WM BbIIOJHEHUS
yuebHoro 3aganust. CTyIeHTbl B COCTaBE IPYIIbl BBIIOJIHIIOT MCCIEA0BATEIbCKUI MPOEKT, B
KOTOPOM MPOU3BOJIAT HAYYHBIE MCCIECIOBAaHUA IO 3aJaHHOM TeME B PAaMKax H3y4acMbIX B
JUCLUHUIUIMHE. Pe3ynbpTaThl Hccie10BaHus IPEACTaBISIIOT B (YOpMe YyCTHOTO I0KIa/1a.

WNudopmMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUM — B  XOJIe
IIPOBEJCHUS JIEKLUOHHBIX 3aHATHA INPEAyCMaTPUBACTCA HCIIOJIB30BAHUE DJIEKTPOHHOIO
JEMOHCTPALIMOHHOI0 Marepuaia (JeKUUu-BU3yaln3alun), Ucroib3oBanue VHTepHET pecypcoB
JUISI IPOMEXKYTOUYHBIX aTTECTALIMM U TPOBEPKH OCTATOYHBIX 3HAHUN

JIeKIMOHHBIN MaTepHan 3aKperuisieTcs B XOJe MNPAaKTUYeCKHX pPadoT, Ha KOTOPBIX
BBIIIOJIHAOTCS TPYNIIOBBIE WIM UHAVUBULYAIbHBIE 3a1aHN 110 IPOMACHHOU TEME.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHOW MpPOpabOTKe B
IIPOIIECCE OATOTOBKU K YCTHOMY ONPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTALIUH.

B xone npoBeneHus JIEKIMOHHBIX 3aHATUN IIPEyCMaTPUBAECTC:

HCIIOJIb30BAHUE DJIEKTPOHHOIO JIEMOHCTPALMOHHOIO MaTepuajlla IO COBPEMEHHOU
U3MEPUTEIIBHON TEXHHUKE;

HCIOJIb30BAaHUE 3JIEKTPOHHBIX YU€OHUKOB 10 OT/AEIbHBIM TEMaM 3aHATHUH;

aKTUBHBIE M WHTEpaKTUBHbIE (OPMBI OOYUYEHHUs: BapUaTUBHBIA OIPOC, TUCKYCCHUH,
YCTHBIM OIPOC, TECTOBBIA ONPOC, MHIMBHUAYAIbHBIM JOKJIAA IO pE3ylbTaTaM BBIITOJIHEHUS
NPaKTUYECKOH paboThI U T. [I.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCst
[pexncraBneHo B npuioxeHun 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOE H HH(POPMALIMOHHOE 0O0ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. 3unoBbeB, B. B. MoaenupoBaHue mporeccoB u cucteM : yueOHoe mocodue / B. B.
3unoBkeB, A. H. Crapony6os, I1. 1. HukomnaeB. — Kemeposo : Ky3['TY umenn T.®. ['opbadera,
2016. — 146 c. — ISBN 978-5-906888-10-5. — Texkct : osnexTponHslii // JlaHb
NEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/105406 (mata
obpamenus: 27.06.2022). — Pexxum gocrtyma: Uit aBTOPU3. ITOJIb30BaTEICH.

2. Xmynp, B. A. MozaenupoBaHue 3aMKHYTBIX CUCTEM aBTOMATHYECKOTO YITPABICHHS
ydeOHOe mocobue uist akageMuieckoro OakanaBpuara / B. A. dKmynab. — 2-e u3z., ucnp. u



https://e.lanbook.com/book/105406

nor. — Mocksa : U3narenscTBo FOpaiit, 2019. — 128 ¢. — (bakanaBp. AxageMudeckuii Kypc).
— ISBN 978-5-534-09487-9. — Texkct : anexkrponnsiii // DBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/428020 (nata obparuenus: 27.06.2022).

0) lonoJiHMTEIbHASA JIUTEpaTypa:

3. baxsanos, JI. A. MonenupoBanue cuctem : yueoHoe nocodue / JI. A. baxBaioB. —
Mocksa : I'opnHast kaura, 2006. — 295 ¢. — ISBN 5-7418-0402-0. — TekcT : 3neKTpoHHbIH //
Jlanb : snekTpoHHO-OMONMoTeuHas cucrema. — URL: https://e.lanbook.com/book/3511 (nara
obpamienus: 27.06.2022). — Pexxum A0CTyIIa: /15 aBTOPHU3. II0JIH30BATENIEH.

4. Aunpees, C. M. MoaenupoBaHre 00bEKTOB U CUCTEM YIIpaBJIeHHs : yueOHOe mocooue /
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IIpunoxenue 1

YueOHO-MeTOoAM4YecKOoe o0ecriedyeHre CaMOCTOATEILHOM PadoThI

00yYaromuxcs

Mo mucummnae «MoaenupoBaHue CUCTEM» MIPEAYCMOTPEHa ayAUTOPHAs U BHEAY IUTOpHAS
camocTosTenbHas paboTa 00yJIarOIINXCS.

AyautopHas caMocTosITeIbHas paboTa CTYACHTOB MPE/oIaraeT BEIMOJIHEHHE TPAKTUIECKUX paboT
Y JIOKJIAJ 110 TIOTYYEHHBIM pe3yibTaTaM, a TAKKe YCTHBIN OMpoC O MOPSIKE BHITIOTHEHHS MPAKTUIECKOM
PabOTHI, TOMyYEHHBIM YMEHHSAM U HaBBIKAM.

1. llpumepHbIe BONPOCHI ISl YCTHOTO ONMPOCA MO BHINOJHEHHBIM NPAKTHYECKUM padoTam

Tema npakTHyecKoi
padoThI

Bonpocsl Aj1s yCTHOTO onpoca

Mopenu cTaTU4eCKUX CUCTEM

1. Yro Takoe cTaTuyecKas XapakTepUCTHKa CUCTEMBI?

2. llpuBeaure KiIacCUPUKALMIO CTATUYECKUX XapaKTEPUCTHK
cucrem?

3. 3anummTe ypaBHEHUE CTAaTUYECKON XapaKTEpUCTHKH B 0OLIEM
BUzie B (hopMe MoIMHOMA N-0ii CTETIEHU

4. Kakue  MeTOmbl  UCHOJB3YKOTCS I ONPEIEICHHUS
KOO(QQHUIUEHTOB TOJIMHOMA CTAaTUYECKOH XapaKTePUCTUKU TI0
AKCIEPUMEHTAIbHBIM JAHHBIM?

5. 3anummuTe QyHKIMOHAI METO/1a HAMMEHbIIINX KBAJApPaTOB.

6. IlpuBeaute OIOK-CXEMY HOMCKOBOTO QJITOPUTMA ONpPEESICHHS
K03 PHUIMEHTOB OJIMHOMA PETPECCHOHHOTO YPaBHEHUSI.

7. UTo Takoe JUHUS perpeccun?

8. Banmmure QOpMyNIBl IS ONpeAeTeHUs KOAPPHUIMEHTOB
pPErpeECCUOHHOr0 ypaBHeHMsI MeToioM Kpamepa.

Pemenue

TG hepeHIMaTbHBIX
YPaBHEHUU B CUCTEME
BHU3yaJIbHOTO
MOJEIINPOBaHUs

1. Ob6mas cTpykTypa pemenus qupdepeHMaaIbHOro ypaBHEHNS B
(dhopMe CTPYKTYypHOU CXEMBI
2. Kak 3ajaTh HayaJIbHbIE 3HAUE€HUSI UHTErpaTopoB?
3. Kakue Bu3yasnbHble 3B€HbsI HCHOIb3YIOTCS 111 MOAETMPOBAHUS
IUHAMHUYECKUX cucTeM?
4. Kak BbIOMpaeTcst YUCIIEHHBIN METOJT MHTEIPUPOBaHUA?
5. Kak 3aymaercst BpeMst UHTETpUPOBaHUSI?
6. Kak 3agate macimtab rpaduka GyHkumun?

YucneHHbIe METO/IbI PEIICHHS
nuddepeHInaTbHBIX
YpaBHEHUHN TUHAMHUYECKUX
cucTeM

1. Yro Takoe quddepeHnnanbHoe ypaBHEHHE?

2. Tlo KakuM TpU3HAKaM MPOU3BOAUTCS  KJaccu(UKaILUsI
mubdepeHIMaTbHBIX ypaBHEHU?

3. Uto Takoe OOBIKHOBEHHOE IU(epeHIaIbHOe ypaBHEHUE?
3anummre npumep?

4. Kakoe nuddepennnanbHoe ypaBHEHHE HA3bIBAETCS ypaBHEHUEM
B YaCTHBIX ITPOU3BOAHBIX?

5. B ueM orminnuue TUHEHHBIX AuddepeHInalIbHBIX YPaBHEHUH OT
He-nuHenHbIX?  [lpuBeaute  npumepsl  aud@epeHnanbHbIX
YPaBHEHUH 9TUX BUOB.

6. Utro Takoe omHOpomHbie auddepeHnnanbHble ypaBHEHHS?
IIpuBenu-te [IpUMep JIMHEWHOI 0 OJHOPOJIHOIO
muddepeHIMaTbHOTO YpaBHEHHUS.

7. Kakoil Bun muddepeHIUATbHBIX ypaBHEHMH Ha3bIBaeTCs
HopMaibHBIM? [IpuBenuTe mpruMep Takoi 3amucu.

8. anumuTe B 00IIeM BUJIE CUCTEMY YpaBHEHUH MEPBOro MOpsiAKa




Tema npakTHYecKon
padoThI

Bomnpocs! 1711 yeTHOTO onpoca

pa3peleHHbIX OTHOCUTEIBHO TPON3BOAHBIX. Kak 3anumercs takas
cucTeMa B BEKTOpHOH (opme?

9. IlpuBenute mpumep 3anucu JUQPepeHINaTBLHOTO YpaBHEHHS
N-oro  mopsiiKa  pa3pelieHHOE  OTHOCHUTEIbHO  CTapiieit
IPOU3BOJIHOMN B (hOpME CUCTEMBI YpaBHEHHI MEPBOTO MOPSIIKA.

10. B kakoii ¢dopme momydarT pemieHus auddepeHIHaTbHBIX
YpaBHEHUH IIPU UCIIOJIb30BAHNUN YHCIEHHBIX METO0B?

11. Kakoe mpeumMyInecTBO 4MCIEHHBIX MeT0/10B? /B ueM cocTouT
HEJ0CTAaTOK HCIIOJIb30BAHUS YMCIEHHBIX METOOB IIPU MOJIy4E€HUU
peuienus auddepeHnaIbHOro ypaBHeHUs?

12. Yto Ha3bIBAIOT y3JIaMU CETKM IPU NOCTPOCHUU YHMCIECHHOU
cxeMmbl petieHus 1uddepeHInanbHbIX YpaBHEHUN?

13. Kakue  pasznuuaroT  KJIacChl ~ METOAOB  pPEILEHUs
mubdepeHIMaNbHbIX ypaBHEHUNH? B ueM OT/IMuMe 3THX KIIACCOB
ApYyT OT Apyra?

14. Kakoii BuA HMMEET PEKYPPEHTHOE BBIPAKEHUE IIPHU
UCIONIb30BAaHUU YHCIEHHOTO MeToja Oiiepa s pelIeHUs
QG epeHIaIbLHOr0 YpaBHEHUS ?

13. IIpuBeguTe TeOMETPUUECKYI0 HHTEPIPETALMIO METO1a Diliiepa.
Crenaiite NOSICHEHUS K 3TOU CXEMe.

14. 3anumuTe pPEeKyppeHTHOE BBIPAKEHHE JJS  IOJIyYEHUs
YHUCIICHHOTO pemeHus Tu(epeHIInaTIbHOT0 YpaBHEHUS

15. IIpeobpazyiite nuddepeHManbHOEC ypaBHEHHE K CUCTEME

T PepeHInANBLHBIX YpaBHEHUH 1-0ro0 mopsiika. 3anuiiTe CUCTEMY
PEKYPPEHTHBIX BBIPAXKECHHUN JUIsI MOTYYEHUS! YHCICHHOTO PEIICHUS.

YucneHHoe penieHue
g hepeHInanbHBIX
ypaBHEHUI

1. ITpou3BecTH YUCICHHOE pelieHre TUPPEPSHIINATEHOTO YPABHEHHS.
y'+2y'+y=0 npu y(0)=0, y'(0)=2

2. [IpousBectu aHamuTHUECKOE peleHue Tud hepeHIInaIbHOTO

ypaBHEHUS

5y"—y' —3y=0 npu y(0)=1, y'(0)=-2

3. PaccMoTpeTh noBeieHHE CUCTEMBI M COCTAaBUTh MOJIETIb IIpoLecca
HaroJIHeHus 0aka B BUE TMHEHHOTO Au(epeHIHaIbHOr0 ypaBHEHHS.
[Tpon3BecTy YMCIEHHOE PEIICHHE NTOIYYEeHHOro Au(PepeHIMaNIbHOTO
ypaBHEHUS

4. Kak npeacrasuth audepeHnuaibHoe ypaBHEHUE, OITMCHIBAIOILIEE
NoBeJIeHNnE 00BEeKTa B KAHOHMUYECKOH Gopme?

5. 3anumure nuaeitHoe OJlY n-oro mopsaaka ¢ MOCTOSHHBIMU

ko3 uLmeHTamMu ¢ HeHyJIeBOH MpaBoil YacThIO

6. Kakue mMetozp! pemierns audhepeHraibHbIX ypaBHEHUN
UCTIOJIb3YIOTCS B IIPU MCCIIE0OBAaHUM MOJieiel cucrem?

7. MeTo/ipl YUCIICHHOTO penieHus MU depeHIUaANbHBIX YPaBHEHUH.
8. AnropuT™ peanu3anuy BEIOPaHHOTO YUCICHHOTO METO/1a PELICHUs
T PepeHINATLHBIX YPaBHEHUH MOJIENN

9. IlocTpoenue cucTeMbl Pa3HOCTHBIX YPAaBHEHUH ISl YMCIEHHOTO
pewienns A HepeHHaTbHOr0 ypaBHEHHUsL.

Hcnonp30BaHne METO/IOB
OTEPAIIMOHHOTO NCYUCIICHHSI
JUTSL peILICHUS
JudQepeHInanbHbIX
ypaBHEHUI

1. Kak monyunts oneparopHyto Gopmy 3amucu audepeHInaibHOro
ypaBHeHus? UTo Takoe UHTErpasl CBEpTKHU?

2. Kaxk npencraBiisieTcst MOJIEIb B ONEpaToOpHO popme 3amucu?

3. [lpuBenute MOPSAAOK BBIUMCIECHUS M300paXeHUWH (QYHKUMH Ha
MIpUMepe MPOCTEHIINX (PYHKIUN

4. Ilepeuncnure cBoiictBa mnpeobOpasoBanusi Jlamnaca. IlpuBeamre




Tema npakTHYecKon
padoThI

Bomnpocs! 1711 yeTHOTO onpoca

pUMEp MONYICHHUS TIepeIaTOYHON (PYHKIIMU ¢ UCTIONB30BAHUEM CBOICTB
peoOpa3oBaHus

5. IlpuBeauTe mpuMep MOTYyUEHUS MOJEIH B OTIEPATOPHOH hopme

6. Kakue uccienoBaHus MPOU3BOJATCS IO MATEMATHIECKUM MOJICTISIM B
ornepaTopHoil hopme.

MaremaTnueckre MOAEIIN
cucreM B hopme
«BXOJI-BBEIXOJI» C
HCIIOJIb30BaHHEM

MepeaTOYHbIX (DYHKITHI

THITOBBLIX DJICMECHTOB

1. 3anumuTe nepenaTouyHble GYHKIUH TUIOBBIX 3JI€MEHTOB
2. 3anummTe BBIPAXKEHUS [UI1 YaCTOTHBIX XapaKTEPHUCTUK THIIOBBIX
3BEHBEB
3. 3amumuTe BBIPAKEHUS IJIs1 BPEMEHHBIX XapaKTEPUCTHK THUIIOBBIX
3BEHBEB.
4. 3anummMre aJrOpUTM IIOJIyYEHHS YHCICHHOIO pacyeTa BPEeMEHHBIX
XapaKTEePUCTUK
5. CpaBHHTE BpEMCHHBIC XapaKTEPUCTHKA THUIOBBIX 3BEHBEB,
MOJydCHHBIX AHAINTHYECKH C XapaKTePUCTHKAMH, I10Jy4YCHHBIMU
YHCJICHHBIM CIIOCOOOM.
6. TlosicHuTe pacueT BpPEMEHHBIX XapaKTEPUCTHK B DIEKTPOHHBIX
Tabaumax.
7. YTo Ha3bIBAaETCS YACTOTHBIMU XapaKTEPUCTUKAMU?
8. Kak moyiyuuth 4acTOTHBIE XapaKTEPUCTUKU ONBITHBIM ITyTEM?
9. Kak mosy4uTh 4acTOTHBIE XapaKTEPUCTUKH TEOPETUUECKUM
MyTeM MO U3BECTHON NepeaaToYHoN (YHKIIUHU 3BeHA?
10. Kak chopmMupoBaTh cXeMbl B TTaKETe BH3yaJbHOTO MOJIEITHPOBAHUS
JUISL TIOJTyYeHHS BPEMEHHBIX XapaKTEPUCTHK?
11. Kakue ¢opMbl TNOCTPOCHHE  JTUHAMHYECKUX
UCTIONB3YIOTCS B cpere Scilab?
12. Kakue GyHKIMM UCHOJB3YIOTCS I IMOJNyYeHus (pacuera)
YaCTOTHBIX XapaKTePUCTUK?
13. 3anumure CKpUINT pacdyeTa 4aCTOTHOM XapaKTepUCTUKH

9JICMCHTOB

Marematudeckoe
MOI[GJ'[I/IpOBaHI/Ie THUITOBBIX
KOHTYpPOB CUCTEM
aBTOMATHYECKOTO
peryJmpoBaHus

1. IlpuBeauTe CTPYKTYpy KOHTYpa PETYJIMPOBAHHUS C OOBEKTOM C
CaMOBBIPAaBHUBAHUEM

2. IlpuBeanTe CTPYKTYPY KOHTYpa PEryJupoBaHus ¢ 00BEKTOM Oe3
CaMOBBIPaBHHUBAHUS

3. IIpuBenuTe anropuT™ pacuera NepexoqHOTo IMpoIecca B CHCTEME

4. Kak BIUSIOT HACTPOMKH pEryaaTopa Ha BUJI IEPEXOAHOrO mporecca?
5. Kakue crnocoOb! yiTydIeHus IepexoJHbIX IPOLIECCOB UCIOIb3YIOTCS?
6. Kakx MomenupyroTcsi TEXHUIECKHE CPEJICTBA BXOISIIKE B COCTAaB B
KOHTYpE peryJiupoBaHus?

7. PaccumnTaiiTe HACTPOWKH PETyISITOpa IS 3aJAaHHON MOZEN 00BEeKTa ¢
HCIIOJIb30BAaHNEM MAaTEMaTHUYeCKOro MeToJia

MopaenupoBaHue KOHTypa
MIPOMBILIIEHHOW CHCTEMBI
ABTOMAaTUYECKOIO
PEryJIUpPOBAHMUS C
[IN-perynsaTopoM u
VICITOJTHUTEIIbHBIM
MEXaHU3MOM IIOCTOSTHHOM
CKOPOCTH

1. Kakue 31meMeHThI BXOJAT B IPOMBIIIJICHHBIH KOHTYP
ABTOMATHYECKOTO PEryJIMpPOBaHUS?

2. Kak peammzyercs [TU-perynstop B pabote? Kak dpopmupyercs u
peanusyeTcsi orpaHUYEHUE Ha BEIMYUHY MHTETpaTopa peryisropa?

3. Kakum criocoOoM MOKHO MOJTYYUTh YpaBHEHHE JIMHUH PErpeccun’?

4. Kak 1o 3KCiepuMEHTAIBHBIM TaHHBIM ONPEAETUTH TapaMETPhI
MHEPIHUOHHBIX 3BEHBEB JIUISI MOJISIMPOBAHNE TUHAMHYECKUX TTApaMETPOB
00BEeKTa yIpaBieHUs?

5. Kak onpenenuts 001mii k03¢ GUIMEHT Iepeiauu MoCIeJ0BaTeIEHOIO
COETMHEHHS 3B€HHEB?

6. Kak onpenennth 0000IIEHHYI0 CTATHYECKYIO XapaKTePUCTHKY
MIOCJIEZI0BAaTENBHO COEIMHEHHBIX 3BeHbEB? [IpuBeanTe npumep
MOJTy4eHHUs] 0000IIEHHON XapaKTEPUCTHKH JJIsl CBOETO BAPHAHTA.

7. OnumunTe MOCNe0BATENbHOCTh ONPEENIEHHUS TAPAMETPOB




Tema npakTHYecKon
padoThI

Bomnpocs! 1711 yeTHOTO onpoca

peryJsiTopa 1o 3KCepuMeHTaIbHON KPUBOM pa3roHa.

8. Kakum 00pa3omM peanusyercs orpaHnICHHUE Ha X0 UCTIOTHUTEIBHOTO
MEXaHHM3Ma B MOJIEIIH CUCTEMBI? 3alUIINTe MAaTEMAaTHIECKYIO MO/IENTb
WCTIOTHUTENFHOTO0 MEXaHN3Ma C OTPaHUICHUSIMU?

9. Kakue mokasarenu KayecTBa MOKHO ONPEACIUTD O MOTYYCHHOMY
[IepexoTHOMY mporeccy?

Mo/1eibHO-0pHEHTHPOBAHHAS
pa3paboTka KOHTypa
CHCTEMbI aBTOMATHIECKOTO
YIIPaBJICHUsI B CHCTEMax
BHU3YaJIBHOTO MOJICITUPOBAHUS

1. Kak peanmuzoBats [IN-perymsrop B SciLab/XCOS ¢ orpanndeHreM Ha
BEIUYUHY, (DOPMUPYEMYIO UHTETPUPYIOIIel yacThio? [IpuBenure
MPUMEP CTPYKTYPHOI CXEMBI.

2. Kak peanuzosats B SciLab/XCOS UCIOTHUTENBHBIN MEXaHHU3M C
OrpaHMYCHHEM Ha quana3oH xoAa Bana? [IpuBeaute npumep
CTPYKTYPHOU CXEMBI.

3. Kak popmupyeTcs HeTMHEHHAs CTATHYECKas XapaKTEPUCTHKA B
SciLab/XCOS.

4. ITpuBenure cxemy peanusanuu [IIIWUM nis ynpasieHus
WCTIOTHUTEIFHBIM MEXaHN3MOM ITOCTOSIHHOW cKopocTH. Kakoe
Ha3HAa4YeHHE TOTO dJIEMEHTa B KOHype?

PazpaboTka rubpumHOA
mozenn CAO

1. OcnoBHO# nipuHIHI padoThl CAO ¢ COBMEIICHHBIM Pab0OvYHM H
TECTUPYIOIINM BO3/ICHCTBUEM

2. J1nsg Kakux 1enen peanusyeTcs 3JeMEHT NaMsITH IIPU MOCTPOESHUHN
CAO?

4. Kakyro (pyHKIHIO BEITIOTHACT TpUTTEp peBepca? Kakue HaCTpoiKy
Tpurrepa pesepca? Maremarnueckast GyHKIUS TPUITEpa peBepca.

5. Kak peanusyercs cocrosinue ocranoBku B CAQO. Kak BeiOupaeTcs
Bpems octaHoBkH? Kakue ycrmoBust popMHPYIOTCS I OCTAHOBKH H €€
npexpamienus B CAO?

6. B kakux ciydasx MpUMEHSIOTCSI CHCTEMBI aBTOMATHIECKOU
ontumu3zanuu (CAO)? B yem otimuune CAO ot cucreM
ABTOMAaTHYECKOTO PEryJIHpPOBAHHS?

2. 3ananue Ha pedepart

O6mas rematuka pedepata "OCHOBHBIC TOHATHS U ONIPEACIICHHS B MOJISTUPOBAHUH CUCTEM

U mporieccoB”

Jlns moaroroBku pedepara HEOOXOIUMO Ha OCHOBAHUH JIMTEPATYPHBIX HCTOUYHUKOB

HU3YUUTH KJ'IaCCI/I(I)I/IKaI_H/IIO MO

eneii 00bEKTOB U CUCTEM, U, BBI6paB OIWH U3 KPUTCPUCB

KJ'IaCCI/I(l)I/IKaIII/II/I BBITIOJIHUTD, a 3aTEM IIPOBCCTU OITMCAHUEC BXOJAIINX B KJ'IaCCI/I(i)I/IKaHI/IIO

MOJEEN.

3. Bonpocsl 11 NOATOTOBKH K 3K3aMeHY

1. TlpuBeaute cTpyKTypy HPUHATOMN Kilaccu(UKAIIMK MaTEMaTHYECKHX MOJIETIel cucteM
1 00beKkTOB ynpaBieHus. [loscHuTe Ha3HaYeHHE U OOIIYI0 XapaKTepUCTHKA KaXXJ0TO
KJlacca MaTeMaTHYeCKUX MOJeNel, NpUBEAUTE MpUMep Uil KaxkIoro Kiacca

MAaTEMAaTHYCCKUX M

oJielieil B COOTBETCTBHUU C HpHHﬁTOﬁ

2. Tlepeunmcnute XapaKTEPUCTUKU ETCPMHUHHPOBAHHBIX MATEMaTHYECKUX MOJENeH u
0COOEHHOCTH X peau3aliy.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

YucieHHbIe METO/IbI pelIeHus Ju(epeHINaTbHbIX YpaBHEHHH, OCHOBHOW MOAXO] K
MIOCTPOCHHUIO YHCJIEHHOro pemieHus. Kakue J0CTOMHCTBAa YHMCICHHBIX METOJIOB
pemenust quddepeHaIbHbIX YpaBHEHUN?

CuHTe3 Mozenu B BUJAE CTPYKTYPHBIX cXeM. UTO MOHMMAOT IOJ THIIOBBIM 3BEHOM?
OcHoBHbIE COEIMHEHHUS 3BEHbeB. lIpuBenuTe npumep MHOCTPOEHUs MoOAeNed Ul
KaX/10T0 TUIIA COEIMHEHUN 3BEHBEB.

Yro takoe npeodOpazoBanue Jlamaca? Yto Ha3biBaloT u3o0paxenueM GyHkimu Y(t)
no Jlarunacy? IlpuBeanure MaTemMaTudeckyro popmy 3anucu npeodpasopanus Jlarmaca.
[IpuBeguTe MaremMaTH4YECKyr0 MOJENb NapauieibHOrO W cra”paptHoro [IW]]
perynsTopa. Kak cBsizaHbl mapaMeTpbl HACTPOMKHU 3THX MPEICTABICHUN PEryasiTOPOB
MeX Iy coOoi?

OmneparopHas (opma 3anucu JuddepeHanbHoro ypaBHeHus. s kakux uesei
UCHoJb3yeTcs 3Ta popma 3anucu?

Ilepeuncnure cpoiictBa npeoOpa3oBanus Jlamnaca. [IpuBenute npumep noiaydeHus
nepenaTouyHol (PYHKIIUU C UCIIOTH30BAaHIUEM CBOMCTB IIPeoOpa3oBaHus

[TpuBenure [10CJIEI0BATEIbHOCTD CHHTE3a MaTeMaTH4eCKOM MOJIeNn
MaTeMaTHYeCcKoro MasTHHKa B Gopme auddepenunansuoro ypasHenus. [Ipusenute
TOYHOE PEeLIeHHe MOITy4eHHOro AU(pepeHnanbHOro ypaBHEHHs.

[IpuBeauTe nocnaen0BaTENbHOCTh CHHTE3a MaTEMAaTUUECKON MOJIENIM HarpeBa TOHKOIO
Tena, MPUBEIUTE UTOTOBBIA pe3yiabTaT MaTeMaTW4YeCKOM B BUAE (popMann3oBaHHON
(bopMBL.

[IpuBenure B o01ieM Buje MOPSAIAOK IMOCTPOEHUS CUCTEMbI PA3HOCTHBIX BBIPAKEHUN
IUISL YACIIEHHOTO pemenus AuddepeHnnanbHoro ypaBHeHHSI METOI0M Diniepa.

UYro Ha3bIBAlOT y3JlaMH CETKM IPU IOCTPOCHHUU YMCIEHHOM CXEeMbl pEeLIeHUs
middepeHanbHbIX ypaBHeHHH? [losicHHUTE ¢ MCHONB30BAHMEM TE€OMETPHUYECKOU
MHTEpHpeTallMy YUCICHHOTo Meroja peuieHus Y, Kak MpOU3BOAMTCS BBIYMCICHHUE
3HA4YEHMs [IPU YUCIICHHOM perieHuu Y B y3ie CeTKH.

[Tpusenure knaccudukanuio auddepeHnnanbHeIx ypaBHeHui. [Ipuseaure npumepsl
muddepeHINaTbHBIX YPaBHEHUH pa3IU4HbIX KJIACCOB.

Kakyto o0myto ¢popmy nmeer pemenue 1uddepeHnnantbHoro ypaBHeHus? 3anuimre
o0uryto Gopmy pemieHus nud@epeHnaibHOr0 ypaBHEHUSI 2-0r0 MOpsiika METOA0M
npeoOpa3oBanus Jlamaca?

[IpuBeanuTe reoMeTpUYECKy0 UHTEPIIPETALINIO MeToAa Diinepa. JlaiiTe mosicHeHUs! K
9TOM CXEME.

Kak mnonyuuts mnepenarouHyro QYHKIUIO U3 JHMHEHHOro auddepeHunaIbHOro
ypaBHEHHUs C MOCTOSSHHBIMHU Kodddurmentamu? [Ipusenute npumep GopMUpOBaHUS
nepenaToyHo GpyHkuuu At AuddepeHnnaIbHOro ypaBHeHUs 2-0ro Nopsaaka

B uem 3axmouaercs OTIIMUYME NPEACTABICHUS MaTeMaTH4ecKod Mojaenu B (opme
nepelaToyHo  (QYHKIIMM 3B€Ha OT MAaTeMaTU4eCKOW MOJENIU  CHCTEMBI,
npeacTaBiIeHHol B popme nuddepennmansHoro ypasHenua? [lokaxure Ha mpumepe
nepexo/i Mexay 3TUMHU (opMaMu IIPEJICTaBICHNUS MaTEMaTHUECKONH MOJIEIH.
[IpuBenute moCIeNOBATENbHOCTh pelieHUs AU (GEepeHInalbHOTO0 YpPaBHEHHUS C
WCIIOIB30BaHUEM MeTO/1a IpeoOpa3oBanus Jlamnaca?

[Tonyunte nepenaToyHyro (GyHKIUIO MaTEMaTHUYECKON MOJIENH, MPEACTaBICHHON B
dbopme CTpYKTypHOU cXeMbl. JIJIsi mOaydeHHOW TepenaTodyHor (PYHKIIMU 3alUIlnuTe
CUCTEMBl PEKYPPEHTHBIX BBIPAKEHUHN Ui TMOJTYYEHHs] YHUCICHHOIO pEIIeHUs INpU
BXOJIHOM CHTHajie X=1, peanu3yiiTe MOJIy4eHHYI0 CHCTEMY B C HCIOJIb30BAHHEM
AIIEKTPOHHBIX TabIUI] pu T.=5, T,=10, T5=10 C.

1 1 " 1 y(®)
T,p+l T,p+l T,p+1




20. BeITIOJTHUTE peann3aluio MaTeMaTHIeCKON MoJIel KOHTypa perynmupoBanus ¢ [T1
PEryasTOpOM M HHEPLUOHHBIM O0BEKTOM C CAMOBBIPAaBHUBAHHEM C UCIIOJIb30BAaHUEM
nakera SCILAB/XCo0s. BreinonHuTe HaCTpOWKY peryssitopa JUis IOIy4eHUs
ONITHMAJIBHOIO MIEPEXOIHOTO Mpoliecca.



Ipuio:xkenne 2
OueHovHbIe CPpeACTBA /1Jisl NPOBeIeHUS MPOMEKYTOUHOI aTTeCTALNHU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

Kon WNHauKaTop AOCTHKEHUS

O1neHOYHBIC CPEACTBA
WHJIUKaTOpa KOMIIETEHI[UHA

OIIK-2 Cnoco6en ¢popmyaupoBaTh 3a1a4u NpogecCHOHATBHOM 1eATeJILHOCTH HA OCHOBE 3HAHUIA, MPOQUIBbHBIX Pa3/1eJI0B MATEMATHYECKHX
M eCTECTBEHHOHAYYHBIX IMCUMILUINH (MOAYJIei)

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB:

1. Buael MaTeMaTHYECKHX MOJIENICH, IpUHATas Kiaccudukanus. Haznauenue u
o011ast XapakTepUCTUKa KaXI0Tro KJlacca MaTeMaTUYECKIX MOJIEICH.

2. Maremarnueckne Mojend B (opMe CTPYKTypHBIX cxeM. Mcmonb3oBaHHe
JJIEMEHTAPHBIX 3BEHBEB I IOCTPOCHUS TUHAMUYECKUX MOJEICH.

3. Maremarnueckre MOIETH BO BpeMeHHoW obOnactu. I[lpuBemure mpumeps
CHHTE3a MaTeMaTHYecKuX Mojieseit B popme auddepeHnnanbHbIX ypaBHEHUS.

4. MaremaTuyeckue MojAeNIM B omnepatopHoit ¢opme. HcciemnoBanuwe mo
MaTeMaTHYeCKUM MOJENsAM B omepaTopHoil ¢gopme. IIpuBenurte mpumep cuHTe3a
MaTeMaTHYeCKON MOJIENIN B OIlepaTOpHOM (opme.

5. Meronpl  cuHTe3a  MareMaTU4YeCKHMX  MoJeneil. XapakTepUCTUKH

BremomaseT IMOCTAaHOBKY 3aJa4 B
(dopManM30BaHHOM BHJE Ha OCHOBE
3HAHUHU NpoUIBHBIX  pa3liesoB

OIIK-2.1 | MaTreMaTHYECKUX u
AQHATUTHICCKUX, IKCIICPUMEHTAIBHBIX M aHATMTHKO-IKCIIEPUMEHTATBHBIX METOJIOB.
€CTECTBCHHO-HAYYHBIX JIUCIUIUINH B
o OO6nacTu MpUMEHEHUs ITUX METOIOB.
o0iacTu npoheccuoHambHOM
Ilepeyennb BOMpoc MpakKTUKyMa:
JIEATENBHOCTHA

6. Kakue cnocoObl HaCTpOWKM MaTeMaTHUYECKUX MOJIENIEH MPOLIECCOB U CUCTEM
UCTONB3yIoTCs. [lacCHBHBIE METOABI ONpEeTICHHUs JTWHAMHUYECKUX XapaKTEPHCTUK
00BEKTa yIpaBlIECHHS.

7. Kak cocraBnare nuddepeHnanbHble  ypaBHEHUS MaTepuaibHOrO U
OHEPTeTHYECKOro OaNaHCOB.

8. Kak mnpou3BoauTh CHHTE3 MOAEIM B BHUAE CTPYKTYpHbIX cxeM. Kakue
OCHOBHBIE COCTUHEHHUS 3BE€HBEB HCIIOJIb3YIOTCS IIPH 3TOM?

9. [IpousBeaure CHHTE3 MaTeMaTHYECKUX  MoAeled Uil  OOBEKTOB,
OIMCBHIBAEMBIX 3aKOHAMHM MEXAaHUKH (MaTeMaTHMYeCKH MAasTHUK, TapMOHUYECKUH




Kon

NHaukaTop AOCTHIKEHUS

OneHouHble CpeCTBA

WHIUKATOpa KOMIIETEHINH
OCIIMILIATOP).
10. [IpuBenure onepaTopHoe peuieHrne U GEpeHIINaTLHOIO YPaBHEHHS
CHCTEMBI, OUChIBaeMOH 1 epeHInaIbHBIM YpaBHEHUEM
Ilepeyens TeopeTHYECKUX BONPOCOB:
1. JluHamuyeckue MOZENIN, MEeTO/bl CHHTE3a JUHAMHUYECKUX MOJIeNIEH.
2. Crarndeckue MOJEINH, IPUHIIUI IIOCTPOCHUS, Ha3HAYeHUE U 00J1aCTh MPUMEHEHUSI.
3. CnocoObl MaTEMaTHYECKOTO OIMUCAHUS TEXHOJOIMUECKUX CUCTEM YINPaBIECHUS M UX
9JIEMEHTOB. /leTepMHUHUPOBaHHBIE MATEMAaTHYECKHE MOJICIIH.
4. Bwuapl ¥ NOPSAAOK NOTYYEHUS CTATUCTUYECKON MOJIENTU CUCTEMBI.
5. Owmnupuueckue mozenu cucteM. OCOOEHHOCTHM IOCTPOEHMSI M HCIOJIb30BaHUS
SMIIMPUYECKUX MOJIEINIEH.
Ilepeyens Bonpoc NpakTHKyMa:
BuIOMpaeT MareMaTHYeCKHWi ammapar 6. Chopmupyiite pa3HOCTHBIH aHanor auddepeHINaTIbHOTO  YpaBHEHUS
OIMK-2.2 Juis  pemieHus  (opManu30BaHHBIX METOZIOM Diinepa

3a7a4 B o0jacTu mpodecCuOoHATbHOM
JeSITebHOCTH

7. IlpuBenute anroput™ peuieHus aAuddepeHnnanbHOro ypaBHEHUST METOIOM
KacaTeJIbHbIX

8. ®opmupoBaHHe OOBEKTOB M CUCTEM YIIPABJIECHUS ONEPATOPHBIM METOJIOB.
[IpuBenuTe npuMep aHAIUTHYECKOTO TMOJYYEHHs NEPEXOJHON XapaKTEPUCTUKH C
HCIOJIb30BaHNEM MeTo/1a peobpa3zoBanus Jlamaca.

9. Ucnonw3ys cxemy pemeHus: qudPepeHInarbHOT0 ypaBHEHHS N-0T0 MOPSIKa
METOZIOM TOHI)KEHUsSI IMPOU3BOAHOM, cocTaBbTe W peanusyiite B Scilab cxemy
pemienust nuddepeHimansHoro ypasuenus 2y" +2y +y =X.

10. JUist cUCTeMBI UMCIIEHHBIN ypaHeHUH], 3aJJaHHBIX B PEKYPEHTHOM opme
paspaboTaiiTe anropuT™ BeIYUCICHUN. Peann3yiTe anropuTM 1 NoJyyuTe pelieHus B
Bujie rpaduka GyHKIUU

OIIK-7 CniocoGeH Npou3BOAUTH HEOOX0AMMBbIE PACYETHI OTAEeIbHBIX 0JIOKOB U YCTPOICTB CHCTEM KOHTPOJIsSl, ABTOMATH3ALMHU U YIIPABJIeHUs,
BbIOMPATh CTAHJAPTHBIC CPEICTBA ABTOMATHKH, HM3MEPHUTEIbHONH W BBIYHCIMTEIbHOW TEXHMKH NP NPOCKTHPOBAHMH CHCTEM
aBTOMATH3ALMH U YIIPABJICHUSA

OIIK-7.1

[IpuMeHsieT COBpEMEHHBIN
MaTeMaTU4YeCKUH anmapar u
BBIUMCIIUTEIbHBIE METOBI IS

Ilepeyenn TeopeTHYECKUX BONPOCOB:
1. MaTtematuueckue MOJENTH CTaHIAPTHBIX perynsaTopoB. llepemarounbie GyHKIMN
CTaHJAPTHBIX PETYISTOPOB.




Kon Nunukatop AoCTHXEHUS
OneHouHble CpeCTBA
WHJKATOpa KOMIICTCHITHH
pelleHus MPUKIAAHbIX 3a]1a4 B 2. Monenu 3aMKHYTBIX CUCTEM PEryJIupOBaHUs.
00acTy aBTOMaTU4ECKOro U 3. Mopnenu ABYXKOHTYPHBIX CUCTEM.
ABTOMATHU3UPOBAHHOTO yIPABJICHHUS, 4. Mopenu cucTeM KacKaJHOTO YIPaBJICHHUS.
KOHTPOJIS U TUATHOCTUKHU 5. Mogenu cucrem aBTomarudeckont ontumusanuu. CtpykrypHas cxema mojaenu CAO.
6. Coenunenuie 3BeHbeB CAY. BoipaxeHus aias nepeJaToyHbIX (PYHKIHMH COeTUHEHUs
3BCHBCB.
Ilepeuens Bonpoc npakTuKyma:
7. OcoOOEHHOCTH TPOrPaMMHOM  peali3alldd  CHUCTEMBI  IKCTPEMaJIbHOTO
PEryJIUPOBaHUS C COBMEIICHHBIM MOMCKOBBIM U Pa00YUM JBUKECHUEM
8. Kak cdopmMupoBarh MOJENh CHUCTEMBl aBTOMATHYCCKOW ONTHMHU3AINH,
MOSICHUTE aJIrOPUTM peanu3anuu mMojenu. [IpuBenure oCHOBHBIE TUIBI aJITOPUTMOB
ABTOMATHYECKOW ONTUMH3AINH, UX OTIIHYUS JAPYT OT JAPyTa.
9. BanummuTe aaropuTM BBIUUCICHUS PEKYPPEHTHOTO BBIPAXKEHHS, TOJTYYEHHOTO
JUTSL perieHust JudhepeHIInaTIbHOT0 YPaBHEHUS TIEPBOTO MOPSIKA.
10. Onpenenure HayvaldbHBIE YCIOBHUS HWHTETPATOPOB MPH MAIIHHHOM
pemenuu auddepeHInaIbHOTO YpaBHEHHS 210 MopsaKa
11. Onpenenure WTOTOBYIO TMEPEAATOUYHYIO (PYHKIIMIO COEIMHEHUS
TUTIOBBIX 3BeHbeB CAP.
IlepeyeHb TeOpeTHYECKUX BONPOCOB:
1. YwucneHHble METOABI peaTN3allii MATEMAaTHIECKIX MOJIEJIei, OCHOBHBIEC BH/IbI
YHUCIIEHHOTO MOJICIIMPOBAHHUS, TPUMEPBI MOICTUPOBAHUS.
Hcnonb3yeT MeToIbI 2. Mertobl YUCIEHHOTO perneHus TuddepeHITnaTbHbIX ypaBHEHUH.
MaTeMaTHYECKOTO MOICITUPOBAHUS U 3. Hcmonb3oBanue omeparopHoro wmeroxa Jlamuraca Uisi aHAJTUTHYECKOTO
OITK-7.2 | AOCTYTIHBIE IPOTPAMMHBIE CPENICTBA peutenus quddepeHInaTbHbIX YPaBHEHHH TUHAMHUYECKUX CUCTEM.

JJI pCUICHUS ITPUKIIAJHBIX 3a1a4 B
o0iactu YIIpaBJICHUA TCXHUYCCKUMU
CHCTCMaMU.

4. Meroa MOAETBHO-CTPYKTYPHOTO co3/1aHus Moiein. OCOOEHHOCTH METO/1a.
5. MarpuuHslii METOJ] MPEICTaBICHUS AUHAMUYECKUX MOJIETeH 3IIEMEHTOB U
CUCTEM.
Ilepeyenb BONPOC NMPAKTHKYMA:
1. Peanu3yiite koHTYp 3aMKHyTOM CAP ¢ ncronp30BaHue AIEKTPOHHBIX TaOIHUIT
2. Bremomaaure MMOCTPOCHUC MOICIIN 06’LGKTa C CaAMOBBIPABHUBAHHUECM B CUCTCMC




Kon
WHJIMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeCTBA

0JIOYHOTO MOJICITUPOBAHUS

3. Tlonyunte mepexoaHyI0 XapaKTePUCTHKY 00BheKTa 0e3 caMOBBIPABHUBAHUS C
HCIOJIb30BaHUEM JIEKTPOHHBIX TaOIUII.

4. BpINOTHUTE COEAMHEHUE 3BEHBEB B CHCTEME OJIOYHOTO MOJCIHPOBAHUS U
CPaBHUTE IMOJYYEHHYI0 NEPEXOAHYH) XAPAKTEPUCTUKY CHCTEMBI C IEPEXOJHOMN
XapaKTEPUCTUKOM, MOJYYEHHOMN C UCIIOJIB30BAHUEM YHCIEHHOTO METO/1a PELICHUS.

5. OmpenenuTe UTOTOBYIO MEPENATOUHYIO (YHKIHUIO CHUCTEMBbl U 3alHILINTE
CHUCTEMY PEKYPPEHTHBIX BBIPAKECHUM, JIJIs1 YUCICHHOTO PEIICHHSI.

OIIK-7.3

OcyiecTBiseT BBIOOp TUITOBBIX
0JIOKOB M YCTPOMCTB NpH
POCKTHPOBAHUY U PeaTU3aIiH
CHCTEMBI aBTOMaTHU3allUU U
yIIpaBIICHUS

IlepeyeHb TeopeTHYECKUX BONPOCOB:
1.  Kakwue 3amaun penraroTcst Ipu CO3JaHUU IUPPOBOH MOAETH cUCTEM?
2. B yem 3akmouaercs OJOYHBIM MOAXOJ K IOCTPOEHUIO LU(PPOBBIX
Mozeiier cucrtem?
3. Kakue ocHOBHBIE Cpe/icTBA BXOAT B MHTEp(delc mporpaMmM 6J104HOTO
MOJIETTUPOBAHUS cCUCTEM?
4.  Kakue UCXOJHBIE JaHHBIE HUCIOJB3YIOTCSA JJIS pean3aluu OJOYHOM
MOJEIHA CUCTEMBI?
5. Ha kakue Kareropuu MNOAPA3JENAIOTCS OJOKH, HMCIOJIb3yEeMble IMpH
MIOCTPOEHUHU MOJIETHN aBTOMATHU3UPOBAHHON CUCTEMBI B
MOJIETIbHO-OPUEHTUPOBOYHOM IPOEKTUPOBAHUM?
Ilepeuens Bonpoc npakTukyma:
6. UTo mpeacTaBisieT 2JIeMEHT «OJI0K» MPH OJIOUHOM MOJICITUPOBAHUH CUCTEMBbI?
7. Kax OpraHu3yeTcs B3alMOJIeIiCTBHE OTJIEJIbHBIX 0JI0KOB npu
MO/IETIbHO-OPUEHTUPOBOYHOM IMPOEKTUPOBAHUHU MOJIENIN aBTOMATU3UPOBAHHON CUCTEMBI?
8. Kakoit Omok wmcrmonmp3yercsi uisi (DOPMUPOBAHHS CHTHAJIOB CHHXPOHHU3AIMH B
JTMHAMUYECKUX MOJAETSX?
9. [To G;1oYHOM MOJIENT CHCTEMBI OIPEIEITUTE PeaTH3yeMyI0 MepeaTovHast GyHKIIIO
10. Kaxue 0510kM ABIAIOTCS OJIOKaMM UCTOYHMKOB Bo3neiicTBuii B ScilLab/XCos u
B SimInTech




0) Ilopsinok mpoBeneHUs] NMPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJld M KPUTePHH
OLICHMBAHUSA:

IIpomexxyrounass arrecrauus MO AUCUMIUIMHE «MOIENMPOBAHHUE CHUCTEM YIIPABICHUS»
BKJIFOYAET TEOPETUUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHSI 00yUYaIOIIMMUCS
3HAaHUH, W TPAKTUYECKHE 3aJaHMsl, BBIIBIAIONIME CTENeHb CHOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUH, IpOBOAUTCA B (hOpME IK3aMEHa.

DK3aMeH 1O JAaHHOW MUCLHUIUIMHE MPOBOIMTCSA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
OuneraM, Kaxablii M3 KOTOPBIX BKIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHA:

— Ha OLICHKY «OTJMYHO» (5 0a/mioB) — 00y4YarOmUNCs TEMOHCTPUPYET BBHICOKUH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIyOOKOe 3HaHue
y4eOHOro MaTepuayia, CBOOOJHO BBIMONHSACT IMPAKTHYECKUE 3aJaHHs, CBOOOIHO OIEpUPYET
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYaIUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEIHHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHCHHUS TIPU aHATUTUYCCKUX OTEPaIUsX, IEPEHOCe
3HaHUI U yMEHHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YyJIOBJETBOPHUTEJbLHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTPUPYET
MIOPOTOBEI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOJE KOHTPOJIGHBIX MEPOIPHITHI
JOMYCKAIOTCS OUIMOKH, TPOSIBISCTCS OTCYTCTBUE OTJ/CIbHBIX 3HAHWH, yMEHWI, HABBIKOB,
O0yYaroIMiCsl WMCIBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHHUS TPU OINEPHUPOBAHWU 3HAHMSIMU U
YMEHUSIMH TIPH UX NIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OIICHKY «HEeYA0BJIEeTBOPUTEILHOY» (2 Oaria) — 00yJarouuiics AeMOHCTPUPYET 3HAHUS
He Oosnee 20% TeopeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
MOKa3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS IPOCTHIX 33/1a4.

— Ha OLIEHKY «HeYyJAOBJIeTBOPUTENbHO» (1 Oaymun) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HaHUS Ha YpPOBHE BOCIPOM3BEACHUS M OOBSCHEHUs HWHPOPMAIMH, HE MOXKET II0Ka3aTh
MHTEJJIEKTYalbHbIe HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



