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1. He.]'ll/l H 3a1a491 OCBOCHMUA JUCIHUIIIIMHBI

1.1. lean AUCHUIIMHBI

K ocHOBHBIM meJsiM OCBOEHHS IUCUUILIMHBI «MaTreMaTu4eckoe MOJIEIUPOBAHUE
00BEKTOB M CUCTEM YIPABJICHUS» CIIEIyeT OTHECTHU:
— ¢opmMupoBaHHE Yy CTYJIEHTOB 3HaHHWA OONIMX MPHHIMIIOB, METOAOB U CPEICTB
MaTeMaTHUYECKOTO MOJIECIUPOBAHUS OOBEKTOB U CUCTEM YIIPABICHUS;
— TIOATOTOBKY CTYJIEHTOB K JIEATEIBHOCTH B COOTBETCTBUU C KBAIM(DUKAIIMOHHOM
XapaKTEPUCTUKON aclMpaHTa IO HAMPABIICHHUIO.

1.2. 3agauy JUCHUILIMHEI

- O3nakomMiieHue C OCHOBHBIMHA IIOHATUAMU, OTHOCAIIIUMUCS K MAaTe€MaTuiuCCKOMY
MOJIEIMPOBAHHIO 00BEKTOB U cucteM yrpasieHus (CY);

- WM3YYEHHUE CTPYKTYpPHI, XapaKTEPUCTHUK U (YHKIIMOHAJIHHBIX BO3MOXKHOCTEH HCIOJb30BaHUS
nporpaMMHoro nakera MatLab nis monenupoBanus o0bekToB 1 CY B 11e51oM;

- n3yuenue mozeneil CY B NEepeMEHHBIX COCTOSIHUS U COOTBETCTBYIOIIMX METOJOB PEIICHUS
BEKTOPHO-MAaTPUYHBIX YpPAaBHEHHHM COCTOSHUS U HAONIOJCHMs, B TOM YHCIE C MOMOILBIO
nporpaMmmHoro nakera MatLab;

- U3y4€HHUE YaCTOTHBIX MoJiesiel U MeToJ10B uccienoBanust CY ¢ o0paTHOI CBA3bIO, B TOM YHCIIE
C TIOMOUIBIO MPOrpaMMHOTro makera MatLab;

- U3y4eHHue MPUMEHEHHs MeToJa KOpHEBOro rojorpada ans ananusza u cuareza CY, B ToM umcie
C TIOMOUIBIO MPOrpaMMHOTro makera MatLab;

- u3ydyeHue podOactHeix CVY, ompeneneHue UX YyBCTBUTEIBHOCTH, OCYILECTBJICHHE CHHTE3a
pobactabix CY B yacTOTHOM 00s1acTH;

- u3ydeHue MeToJioB cuHTe3a podactHbx CVY ¢ I[IHN/[-perynastopaMu, B TOM 4HCie € TOMOLIbIO
nporpaMMHoro naketa MatLab.

2. Mecro nucuuniannsl B cTpykrype OOII

JuctmumHa «MaTeMaTH4ecKoe MOJCIHPOBaHNE OOBEKTOB W CHCTEM YIIPABIICHHS
OTHOCHUTCSI K 4YMCIY MpOo(ecCHOHANBHBIX YUYeOHBIX IUCHMIUIMH BapuaTuBHOM yactu (b.1.2)
6azoBoro nukia (bl) ocHoBHON 00pa3zoBaTeNbHON MHporpamMmsbl acnupanTypbl. OHa cBsi3aHa
JIOTMYECKH U COJEP’KATEIbHO-METOANYECKH CO CIEAYIOIIMMHU JTUCHMITIMHAMU U TPaKTHKaMH
OOII:

B eapuamusnou vacmu bnoxa 1 (b.1.2):

- AanTHBHOE yNpPaBJICHHUE;
- CHCTEeMHBII aHau3 B yNPaBICHUH TEXHUUYECKUMU CUCTEMaMH.

3. [lepevenn MIaHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO AUCHUIIUHE
(MoxyJ110), COOTHECEHHbIE C MJIAHUPYEMBIMHU Pe3yabTATAMU OCBOEHUS
o0pa3oBaTeIbHOM NMPOrPaMMbI



B pesynbrare OCBOCHHMS AUCIUIUIMHBI (MOAYJs) Yy oOOywaromuxcsi (HOpPMHUPYIOTCS
CIICAYIOIMHUC KOMIICTCHIIMN U TOJIKHBI 6BITB AOCTHUTHYTHI CJICAYIOINEC PE3YJIbTAThI O6y‘-I€HI/IH KaK
sTan (GOPMUPOBAHHS COOTBETCTBYIOIIUX KOMIICTCHITHIA:

B pesyasbTare

IlepedyeHb MIaHMPYyEMbIX

OCBOEHMS
Kon o0pa3oBaTebHOM pe3yIpTaTob
00y4yeHHs 10 JUCHUIIMHE.
KOMIETEeHIIUH NPOrpamMmbl .
0By UAOIIMICS T0JTKeH Oo0yyarmmiics 10J1KeH
00s1a1aTh
[1K-2 CITOCOOHOCTBIO K aHAIU3Y U 3HaTh:
IKCIIEPUMEHTAIbHBIM - COBPEMEHHBIE TEOPETUUECKUE U
UCCJIETOBAaHUSIM AKCIIEPUMEHTaJIbHbIE METO/IbI U
(YHKIMOHUPOBAHUS 3JIEMEHTOB U CpeIICTBa pa3pabOTKU U
YCTPOWCTB BBIYUCIUTEIHHON UCCIICIOBAaHMSI MATEMAaTUYECKUX
TEXHHUKHU M CUCTEM YIIPaBJICHUS B Mojieiel 0ObEKTOB U CUCTEM
HOPMAaJIbHBIX U CIIELIMAIBHBIX yrpasienus (CY);
YCIIOBUSIX C LENbI0 YIYUIICHUS - CYIIECTBYIOIIHNE BUJIBI
TEXHUKO-IKOHOMUYECKUX U MaTeMaTUYECKUX MOJeen
9KCILTYyaTallMOHHBIX XapaKTepUCTHK | 00bekToB u CV;
[1K-4 CIIOCOOHOCTBIO K pa3paboTke - CTPYKTYpY, XapaKTEepUCTUKU U

Hay4HbIX MOJIX0JI0B, METOJIOB,
ITOPUTMOB U IPOrPAMM,
o0ecreynBaroIuX HaIeKHOCTb,
KOHTPOJIb U IMaTHOCTUKY
(YyHKIMOHUPOBAHUS AJIEMEHTOB U
YCTPOMCTB BBIYUCIUTEIBHON
TEXHHUKU U CUCTEM YIIPABIICHUS

(byHKIIMOHATIbHBIE BO3MOKHOCTH
nporpaMMHoro nakera MatLab s
MoiepoBaHusi 00beKkToB U CY B
EJIOM;

- CYILIECTBYIOIINE METOIbI U
QITOPUTMBI aHAIM3a M CUHTE3a
pobactabix CY, npuMeHsieMble Ipu
MPOSKTHPOBAHUH TEXHHUECKUX
00BEKTOB.

YmMmerb:

- MPOU3BOUTH PACUETHI U
MOJICJTUPOBAHUE, B TOM YHCIIC B
cpene MatLab, uccnemyembix
OJIOKOB U YCTPOUCTB CUCTEM
YIOpaBlIeHUs, OTHOCSIIIUXCS K

PO eCCHOHAIBHON e TETHHOCTH
10 HAIPaBJICHUIO MOATOTOBKH.
Baaners:

- HaBBIKaMU TI0 MTPaKTUIECKOMY
MIPOBEJICHUIO PACYETOB U
MOJICTTUPOBAHUIO OJIOKOB H
YCTPOMCTB CHCTEM YIIPaBJICHHS U
WX CHUHTE3Y B COOTBETCTBHH C
TEXHUYCCKHUM 33JIaHUEM.

4. CTpyKTYpa U coepKaHue TUCUUILINHBI

OO0miass TPyIOEeMKOCTh JUCHUIUIMHBI COCTAaBIsAeT S5 3a4eTHbIX enuHul, T.e. 180
aKaJleMHuecKkux 4aca (M3 HUX 36 dYac ayJauTOpHBIX 3aHATHM, 144 yaca — camocTosTeTbHas

paboTa CTy/IeHTOB).



Paznensl  aucuumimHbel  «MaremaTHyecKkoe MOJAEIMPOBAHHE OOBEKTOB M CHUCTEM
YIPpaBIEHUN) U3ydaloTcs B YETBEPTOM cemecTpe. B cemectpe Boiaensercs 18 yacos nexkuuid, 18
YacoB NPAKTUYECKUX 3aHATUH.

CtpykTypa U colepx)aHue JUCHUIUTMHBI «MaTeMaTnieckoe MOJeTUpOBaHHE 0OBEKTOB U
CHCTEM YIIPABICHUS» 110 CPOKaM U BUaM paboThl oTpakeHs! B [Ipmiiosxkenun 1.

Conep:xaHue pa3iesioB IMCHHILTHHBI
BBeaenue

MareMaTnueckoe MOJECINPOBaHUE OOBEKTOB M CHUCTEM YIPABJIEHUS C IIOMOILBIO
nporpamMHoro nakera MatLab. [Ipumep ananmza ¢ momompto makera MatLab MaremaTnueckon
MO/JIEJI MEXaHMYECKON CHUCTEMBI, BKJIIOUAIOLIel Maccy, pyxuny u aemidep. Co3zaanue B cpene
MatLab mnporpamMMbl, TO3BOJSIOIIEH B HMHTEPAKTUBHOM DEXHME HCCICIOBATh BIUSHHUE
COOCTBEHHOM 4acTOThI KojeOaHui u ko3 duuuenTa 3aTyxaHus Ha CBOOOAHOE JIBUKEHUE MACCHI.
Pabora B cpene MatLab ¢ anreOpanveckuMu TMONMHOMAaMH, MEPEIATOYHBIMUA (YHKIUSIMHU U
CTPYKTYPHBIMM CXE€MaMH. DBbpluMClIeHHE peakuuu CUCTEMbl Ha E€IUHUYHOE CTYIIEHYaToe
BO3JICUCTBHE.

AHajm3 MojeJieil B mepeMeHHbIX cocTosiHusa B MatLab

JIuneliHass MOJENb NMHAMMYECKOW CHCTEMBI B IIEPEMEHHBIX COCTOSIHUA. MarpudHo-
BEKTOpHbIC ypaBHEHMsA. YpaBHEHHMs COCTOSHUS M HaOmoxeHus. MaTtpuna oObekTa
(k03¢ GUIIEHTOB), MaTpHIIa yIIpaBieHHs (BX0Aa), MaTpulia HaOMroAeHus (BbIXOa), M MaTpULa
obxoma.  IIpeoOpa3oBaHue Mojenu JMHEHHOH cHCTEMBI C TOMOLIbIO (YHKLUHU SS.
Hcnonp3oBanue GpyHKIUM Isim /1 BBIYMCIEHUS COCTOSIHUS U BBIXOJAHOM MEpEMEHHOM.

IIpumeHenne MeT0Ja KOPHEBOTo roforpada s anajansa u cuaresa CY

ITonsatue kopueBoro roxporpada (KI'). Otamer nmoctpoenus KI. Ilpumep anamusza u
cunte3a CVY ¢ nomompto Merona KI'. Bribop napamerpoB ¢ nomomibto KI'. UyBcTBUTENBHOCTD
cuctemsl 1 KI'. IToctpoenne KI' nisa CY 2-ro nopsnka c I I-perynaropom. IToctpoenne KI' ¢
nomoIeo MatLab.

MeTtoa 4aCTOTHBIX XapaKTePUCTHK VI aHAJU3a U cuHTe3a CY

TpeGoBanust K KayecTBY CHUCTEMbl B 4acTOTHOM oOiactu. Mcnonp3oBanue MatLab B
METO/Ie YaCTOTHBIX XapaKTePUCTUK. AHAIN3 ycTOMUMBOCTH ¢ omolibio MatLab. Cunre3 CVY ¢
oOpatHO# cBs3bt0. CHcTeMbl ¢ TpeAmecTByommM (puiabTpoM. CHHTE3 cHCTeM C OOpaTHOMH
CBS3bIO IO COCTOSIHMIO. YTIPaBIISIEMOCTh M HabOmtogaemMocTs cucteM. CHHTE3 ¢ MPUMEHEHUEM
MatLab u Simulink.

CunTe3 cucTeM ynpasJjieHHs ¢ Mcnoab3oBanuem MatLab

TpeboBanust k cunTeupyemMbiM CVY: Xopomiash KOMIIEHCALUsl BO3MYIIEHUH, KeJlaeMblIi
BUJ pEaKIMM Ha 3a/alollee BXOJHOE BO3JECHCTBUE, aJIeKBaTHbIE BbBIXOJHBIE CHTHAJbI
WCIIOJHUTENIBHOTO yCTPOMCTBA, Majas YyBCTBUTEIBHOCTb K M3MEHEHMIO IIapaMeTpoOB U
pobacTHOCTh. AnropuTm mpouecca cunre3a CY. Ilpumep cunreza CY yreHueM mHGOpMaIuu ¢



JUCKa. YTIPOIEHHAs MOJENb CUCTEMBbI C JKECTKOM IJIaCTHHOW M MOJENb C IByMS MaccaMH U
ynpyroi ruiactuHo. CrpykTypHass cxema 3amkHyTod CY. Monens CVY B mnepeMeHHBIX
coctosiaus. [lonmydenue nepexoaHbIx GyHKIHHN ¢ moMoribio MatLab. Peaknus Ha Bo3MyIIeHHE.
Ananus BiausiHUs Kod(pdunumenta ycwieHus. Obecneuenue tpedyeMoro kadectBa. M3meHneHue
KOH(pHUTyparuu cucteMbl. AHaJIN3 yCTOWYUBOCTH. YcTorunBocTh CY ¢ 00OpaTHOHN CBS3BIO 1O
CKOPOCTH.

PobacTHbIe ccTeMbl ynpaBJieHUs

[IpyyrHBI HETOYHOCTM MAaTEMAaTHUECKUX MOJENEH peaJbHBbIX (PU3HMUECKUX CHUCTEM.
CuHTe3 cucTeM BBICOKOW TOYHOCTH NPH HAJIMYUM CYILECTBEHHON HEONPEAEICHHOCTH OOBEKTa.
Omnpenenenne pobactaoit CY. PobGactHeie CY W 4YyBCTBUTENBHOCTh. BiHsHHE W3MEHEHUs
napamMeTpoB 0OBbEKTa YIPABJICHUS Ha BBIXOJIHYIO IEPEMEHHYIO B Pa30MKHYTOH U 3aMKHYyTOH CVY.
UyBCTBUTENBHOCTh CHUCTEMBl. YMEHBLIEHHE YYyBCTBUTEIBHOCTH 3aMKHyTOM CVY B HyXHOM
JUana3oHe 4acToT. YyBCTBUTEIBHOCTb CHCTEMBI M UYyBCTBUTEJIBHOCTb KOPHsA. AHamu3
pobacTHOCTH. AJNIUTHBHOE OTKJIOHEHHWE. MyIbTUIUIMKaTUBHOE OTKJIOHEHHE. PoOacTHBIM
Kputepuil yctoiunBoctu. Cunre3 pobactHeix CVY. 3ajmaua cuHTe3a poOACTHONH CUCTEMBI B
4aCTOTHOM 00JIaCTH. DTaIlbl MPpoIeIyphbl cuHTe3a podactaor CY.

Cunre3 podactHbIX cucteM ¢ [IU/I-peryastopamu

[N /I-perynsropbl, UX BIUSHHE Ha NEpPelaTOYHYIO (YHKIMIO Pa3OMKHYTOM CHCTEMbI
ynpasienusi. KopaeBoii rogorpad cucremsl 2-ro nopsiaka. Cunrte3 podacteix cucrem ¢ [TN/1-
peryiasTopaMud. MeTozbl, CBA3aHHbIE C HCIOJb30BAHMEM KOPHEBOIO rojorpada M OLEHOK
kauectBa. Murterpanbabie onenku kadectBa: KO, MO, UBMO, MBKO. IlepBsiii meTon
CHUHTE3a, OCHOBaHHBIN Ha MCIIOJIb30BaHUM OLICHKU KadecTBa IBMO u onrtuMasnbHBIX 3HA4E€HUN
KOO(QHUIIMEHTOB XapaKTePHCTUYECKOTO IIOJIMHOMA 3aMKHYTOW cHcTeMbl. llpumep cuHTe3a
pobacTHOW cucteMsl peryiaupoBanus temmeparypsl ¢ [IMI-perynastopom. CuHTe3 poOacTHBIX
CVY c [N d-perynsropamu ¢ nmomorisio MatLab. KopueBoit rogorpad CY u ucnonb3oBaHue
¢yukuuu rlocfind. Ananuz pobactHoctu CY TemmepaTypoil 1O OTHOUICHHIO K IMapaMmeTpy
oObekTa ynpasieHus. Peanuzauus [I1]/]-perynstopa ¢ HOMOIIbIO ONEPAIMOHHBIX YCUIUTENEH.
3aBUCHUMOCTb YpPOBHS MAalIMHHOIO MHTEUIEKTa cOBpeMeHHbIX CVY 0T HeonpeneneHHOCTH
IIapaMeTPOB U BO3MYILEHUH.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

Mertoauka npemnojiaBaHusl AUCHUIUIMHBL «MaTemMaTndeckoe MOJIeIMpOBaHNue 0ObEKTOB U
CUCTEM YyMpaBICHUS» U peann3alysi KOMIETEHTHOCTHOTO MO/IX0/1a B U3JI0KEHUU U BOCIPUATUN
MaTepHala MpeaycMaTpuBaeT HCHOJIb30BaHUE CIEAYIOUIMX aKTUBHBIX M MHTEPAKTUBHBIX (HopM
IPOBEJCHUS TPYIIOBBIX, HWHAUBUAYAIbHBIX, AayJUTOPHBIX 3aHATHM B COUETAHUU C
BHEAyJUTOPHOU paboToil ¢ 1enbio GOpMHUPOBAaHUS M PA3BUTUS MPO(PECCHOHANBHBIX HABBIKOB
0o0ydJaronuxcs:

- IOJITOTOBKA K BBIMOJHEHUIO JIAOOPATOPHBIX padoT B 1abOpaTopusix By3a;

- BBITIOJTHEHUE JTA0OPATOPHBIX paboT B 1abOpaTOpHUsX BY3a;

- OpraHu3alys 1 MPOBEACHUE TEKYIIEro KOHTPOJISI 3HAHUH CTYIEHTOB B ()OPME YCTHOTO OIIPOCa;
- MPOBEJCHUE HWHTEPAKTHUBHBIX 3aHATUN IO MOJATOTOBKE K KOMIBIOTEPHOMY TECTHPOBAHUIO C
UCMOJIb30BaHUEM  mporpammHoro  komiuiekca  «TectCrynuo»,  pazpaboTaHHOro  1OA
pykoBoactBoM b.B.KupunnueBa Ha xadenpe «ABTOMaTHKa U yIpaBlieHue» (paHee —
«ABTOMAaTHKa, HTHPOPMATHKA U CUCTEMBI YIIPABICHUSN);

- HCIIOJIb30BAHME WHTEPAKTUBHBIX (OPM TEKyllero KOHTpoisi B ¢opMe ayIuTOPHOTO
KOMIIBIOTEPHOI'O0 TECTHPOBAHMS C MCIOJb30BaHUEM NporpammHoro komiuiekca «TectCrynno»
Kadenpsl «ABTOMATHKA U YIIPaBICHUEY.



OOyyeHHe 1O JUCIUIUIMHE BEICTCS C NPUMEHEHHWEM TPAJUIIMOHHBIX ITOTOKOBO-
IPYNIOBBIX  MH()OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ~ TexHoJorui. [lpu  ocymecTBieHnu
00pa30BaTeILHOTO Ipollecca MO JUCHUIUIMHE HCIOJIB3YIOTCS CleAyomue HH()OPMAIUMOHHO-
TGHGKOMMYHI/IKaI_II/IOHHBIC TCXHOJIOTHUHN: Hpe3eHTaLII/II/I C HpI/IMeHeHI/IeM HpOGKTOpa nu HpOFpaMMbI
PowerPoint.

6. OueHoYHbBIE CPeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTallMy 110 UTOI'aM OCBOEHHS JMCUHUIIMHBI U Y4eOHO-MeToJuYecKoe obecneyeHne
CaMoOCTOSITe/IbHOI PadoThl CTYIEHTOB

B mnpouecce o0ydeHHs HCIONB3YIOTCS CIEAYIOIIME OLEHOYHBIE CPEICTBA TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U IIPOMEXYTOUHBIX aTTECTAallUi, OIIEHOYHbIE (DOPMBI CAaMOCTOSATEIIHHOM
paboThI CTYIEHTOB:

- UHAMBUIYJIbHBINA OIPOC CTYJIEHTOB;

- KOMIIBIOTEPHOE TECTUPOBAHWE 0 MaTepHaliaM JICKIIHA U JTaOOPaTOPHBIX PadOT B pEXKHME
MIPOMEKYTOUHOTO KOHTPOJIS C IIEMEHTAMH IOICKa3KU U 00yUeHUS;

- KOMIIBIOTEPHOE TECTUPOBAHUE 10 MAaT€pUAJIaM JIEKLIUIN B PEKUME UTOTOBOI'O KOHTPOJIS;

- 3K3aMEH I10 MaTepuaiam IIepBoro ceMecTpa.

OneHouHble CpelncTBa TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
BOTIPOCHI, BKJIFOUEHHBIE B TECTHI JOCTIKEHUH OTKPBITON (POPMBI, HCIIOTIB3yEeMbIE IPOTPAMMHBIM
komIuiekcoM «TectCryano».

6.1. ®OH/1 OLIEHOYHBIX CPEACTB AJIsl IPOBEACHHUS MPOMEKYTOYHON aTTeCTALNH
00y4YaKIIMXCs M0 TUCHUILINHE (MO1YJIIO).

6.1.1. Ilepeuenb KOMNETEHUMI ¢ YKa3aHHeM ITAnoB uxX GopMUpPOBaHHs B MpoLecce
0CBOEHHUS 00pa30BaTeJIbHOH MPOrPaAMMBI.
B pesynprare OCBOCHHS IUCHMIUIMHBI (MOIYJisA) (OPMHUPYIOTCS CIEIYIOIINE
KOMITETEHIINH:

Konx B pe3yabTaTe 0cBOeHHUsI 00pPa30BaTeIbHON MPOrPaMMBbI 00yYAKOIIHIACS T0JKEH
KOMIIETEHIMH 00J1a1aTh
[1K-2 CHOCO6HOCTBIO K aHAJIM3y U SKCIICPUMCHTAJIIbHBIM UCCIICAOBAHUAM

(YHKIIMOHUPOBAHUSI SJIEMEHTOB M YCTPONCTB BBIYUCIUTEIBHON
TEXHUKU U CUCTEM YIIPaBJICHUSA B HOPMAJIbHBIX U CIIELIUAIBHBIX
YCIIOBHSIX € LEJBIO YIYyYIIEHUS TEXHUKO-DKOHOMUYECKUX U
JKCILTYaTalMOHHBIX XapaKTEPUCTUK

I1K-4 CIIOCOOHOCTBIO K pa3paboTKe Hay4YHBIX IMOAXO0/10B, METO/IOB,
QITOPUTMOB U IIPOrpamMM, 00ECTIEUMBAIOIIUX HAIEKHOCTh, KOHTPOJIb
U IMaTHOCTUKY (DYHKIITMOHUPOBAHUSI SJIEMEHTOB U YCTPOUCTB
BBIYUCIUTENILHOW TEXHUKHU U CUCTEM YIIPABICHHUS

B nporiecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMBbl JaHHASI KOMIIETEHLIMS, B TOM YHCIe
€e OTJeNbHble KOMIIOHEHTHI, (OPMHUPYIOTCA IOATAITHO B XOAE OCBOCHHUS OOYYaIOUIMMHUCS
JTUCIUTIINH  (MOAYJIeH), TPaKTUK B COOTBETCTBHM C YYE€OHBIM IUIAHOM W KaJeHIapHBIM
rpadukoM yueOHOTo mporecca.



6.1.2. Onucanue nokasareJieid 1 KpUTepUeB OLIEHUBAHMS KOMIIeTeHIIM, ()OPMUPYEMBIX 110
UTOraM OCBOEHUS TMCHMILUIUHBI (MOYJIs1), OMUCAHNE KA OLlEeHUBAHUS.

[TokazaTteneM OIICHMBAaHUS KOMIICTCHLMH Ha pPa3IUYHBIX 3Tanax MX (OPMHPOBAHUS
ABJISICTCSA TOCTH KEHUE OOYYaroIMMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB OOYUYEHHs 110 JAUCLUILINHE

(MoyITH0).
Kpurepuu oueHuBaHus

IToxa3aTeanb ) 3 4 5
3HATh: OO6y4atommiics OO6yuatomtmiics OO6yuatomtmiics Obyuatormmiics
- COBpEMEHHEIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
TEOpPETHICCKHE U TIOJTHOE OTCYTCTBUE HETIOJIHOE YaCTUYHOE TIOJIHOE
SKCIIEPUMEHTAIBHBIEC | WM HEAOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
METOZBI U CPEICTBa COOTBETCTBHE CIIEIYIONINX 3HAHUHN: | CIEAYIOUINX 3HAHUHN: | CIEAYIONINX 3HAHUI:
pa3paboTKu 1 CIICIYIONINX 3HAHUHN: | - COBpEeMEHHbIE - COBpEMEHHBIE - COBPEMECHHEIE
HCCIEI0OBAHUS - COBPEMCHHEIC TEOPETHYCCKHEC U TEOPETHYCCKHEC U TEOPETUICCKHE U
MaATCMATUYCCKUX TeOpeTH‘IeCKI/Ie nu 3KCHepHMeHTaHI>HLIe 3KCHepI/IMeHTaHbHLIe 3KCHepI/IMeHTaJ'H)HbIe
Mogeneﬁ O6’LeKTOB u 3KCHepHMeHTaHLHbIe METOAbI N Cpe}lCTBa METOAbI U Cpe}ICTBa METOObI N Cpe[[CTBa

CHUCTEM YIIPaBJICHUS
(CY);

- CYUIECTBYIOIIHE
BUJIBI
MaTeMaTHYECKUX
MoOJeNEN 00BEKTOB U
CYy;

- CTPYKTYpY,
XapaKTePUCTUKH U
(yHKIIMOHATbHBIE
BO3MOKHOCTH
MPOTPaAaMMHOTO
makeTa MatLab ms
MOICTUPOBAHHS
00bexToB 1 CY B
[EJIOM;

- CYILIECTBYIOIINE
METOLBI U
AITOPUTMBI aHAITH3a
U CUHTE3a
pobactabix CV,
MPUMEHSIEMBIC ITPH
MPOCKTHUPOBAHUHT
TEXHUYECKHUX
00BEKTOB.

METOJIBI M CPEJICTBA
pa3paboTKu U
HCCIEN0BAHUS
MaTeMaTHYECKUX
MoJeN€EN 00BEKTOB U
CHCTEM YIIPaBJICHUS
(CY);

- CYUIECTBYIOIIHE
BUJIBI
MaTeMaTHYECKUX
MOJIENEN 00BEKTOB U
cy;

- CTPYKTYDpY,
XapaKTEPUCTUKHU U
(hyHKIIMOHATBHBIE
BO3MOKHOCTHU
MPOrPaMMHOTO
makera MatLab s
MO/ICTUPOBAHUS
00bexToB 1 CY B
LETIOM;

- CYIIECTBYIOIIHE
METO/IbI U
AITOPUTMBI aHAITHU3a
¥ CUHTE3a
pobactHbIX CY,
MPUMEHSIEMbIE TIPH
MPOEKTUPOBAHUU
TEXHUYECKHUX
00BEKTOB.

pa3paboTKu U
HCCIIeI0OBAHUS
MaTeMaTHYECKUX
MoiesIeii 0OBEKTOB U
CHCTEM YITIPaBJICHUS
(CY);

- CYUIECTBYIOIIHE
BHJIBI
MaTeMaTHYECKHX
Mojienieii 00bEKTOB U
cy;

- CTPYKTYpY,
XapaKTePUCTUKH U
(yHKIIMOHAJIbHBIE
BO3MOKHOCTH
MPOrPaMMHOTO
makera MatLab ms
MOJICTUPOBAHHUS
o0wvekToB U CY B
LIEIIOM;

- CYIIECTBYIOIIHE
METO/IbI U
AITOPUTMBI aHAJTH3a
1 CHHTE3a
pobactabix CV,
MPUMEHSEMbIE TIPH
MPOEKTUPOBAHUU
TEXHUYECKHUX
00BEKTOB.
Jomyckarorcs
3HAYUTEJIbHbBIC
OIIHOKH,
MIPOSIBIISIETCS
HEIO0CTATOYHOCTD
3HaHU, 110 psay
ToKazaTeseH,
oOy4Jaromuics
HCIIBITEIBACT
3HAYUTEJIbHbBIE
3aTpyAHCHUS MIPH
OTIePUPOBAHUH
3HAHUSAMH [IPU UX
MEPEHOCE Ha HOBBIC

pa3paboTKu u
HCCIe0BAHUS
MaTeMaTHYECKUX
MoJeNnel 00bEKTOB U
CHCTEM YIPaBIICHUS
(CY);

- CYUIECTBYIOIIHE
BUJIBI
MaTeMaTHYECKUX
MOJIeNeN 00BEKTOB U
Ccy;

- CTPYKTYDY,
XapaKTePUCTUKH U
(bYHKIIMOHATbHBIE
BO3MOKHOCTHU
MPOrPaMMHOTO
makera MatLab ms
MOJICTUPOBAHHUS
o0bexToB 1 CY B
LEJIOM;

- CYIIECTBYOIIHE
METOJLI U
AITOPUTMBI aHAITH3a
¥ CHHTE3a
pobactabix CV,
MPUMEHSEMBbIE TIPH
MPOEKTUPOBAHUU
TEXHUYECKUX
00BEKTOB.
Jomyckarorcs
HE3HAYHUTEIILHBIE
OIIIHOKH,
HETOYHOCTH,
3aTPYIHEHUS TIPH
AHAJTUTHYECKHUX
orepanusx.

pa3paboTku u
HCCIEN0OBAHUS
MaTeMaTHYECKUX
Mozelneil 00bEKTOB U
CHCTEM YITPaBJICHHS
(CY);

- CYUIECTBYIOIIHE
BUJIBI
MaTeMaTHYECKUX
MoJielIeii 00BEKTOB U
cy;

- CTPYKTYpY,
XapaKTEPUCTHKH U
(GyHKIHOHAIBHBIE
BO3MOHOCTH
MIPOrPaMMHOTO
nakera MatLab s
MO/JICITUPOBAHHS
00nexToB 1 CY B
LIETIOM;

- CYIIECTBYIOIIHE
METOLI U
AITOPUTMBI aHAITU3a
Y CUHTE3a
pobactabix CVY,
MIPUMEHSIEMbIE TIPU
MIPOEKTUPOBAHUH
TEXHUYECKHUX
00BEKTOB;
CBOOOHO
orepupyer
proOpETEHHBIMHI
3HAHUSAMM.




CUTyaluu.

yMeTh:

- IPOU3BOAUTH
pacdeTsl 1
MO/ICTIMPOBaHHUE, B
TOM 4HCIIE B cpelie
MatLab,
HCCIIe Iy eMbIX
OJIOKOB M YCTPOWCTB
CHCTEM YIPaBICHUS,
OTHOCSIIUXCA K

OOyuaroniuiics He
yMEET WK B
HEAOCTaTOYHOM
CTCIICHU YMEET:

- POU3BOIUTH
pacueThl U
MOJIeITUPOBaHKE, B
TOM YHCJIE B Cpeae
MatLab,
HCCIIETyeMBIX

OO0yuaromiuiics
JIEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CIEIYOUINX
yMeHHUil: -
MPOU3BOJUTH
pacueTsl 1
MOJIEIUPOBaHKE, B
TOM 4YHCJIE B Cpefie

OO0yuarontuiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
CIEIYOUINX
yMeHUil: -
MPOU3BOJIUTH
pacueTsl 1
MOJIENIUPOBaHKE, B
TOM YHCJIE B Cpefie

OO0yuatronuiics
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBUE
CIIEAYIOMINX
YMEHHUIL: - -
MIPOU3BOIUTH
pacyeTsl U
MOJENHPOBaHUE, B
TOM 4YHCJIE B Cpefie

npodeccrnoHanbHON | GJIOKOB U ycTpoiicTB | MatLab, MatLab, MatLab,
JIEITEILHOCTH TI0 CHCTEM YIIPaBJICHUSA, | UCCIEAYEMBIX HCCIIEYEMBIX HCCIIETYEeMBIX
HAIPaBJICHUIO OTHOCSIIHMXCS K OJIOKOB U YCTPOWCTB | OJIOKOB M YCTPOWCTB | OJIOKOB U YCTPOMCTB
[TOATOTOBKH. Npo(peCCUOHANBHON | CUCTEM YIIPABICHHS, | CUCTEM YIIPABICHHS, | CUCTEM YIIPABICHHUS,
JIEATEILHOCTH 110 OTHOCSIIMXCS K OTHOCSILMXCS K OTHOCSILAXCS K
HAIPaBJICHUIO npodecCHOHANbHOM | mpod)ecCHOHAIBHON | MpodheCcCHOHATBHOMN
[TOATOTOBKH. JIEATEILHOCTH 110 JIEITEILHOCTH I10 JIEATEILHOCTH 110
HaIPaBJICHUIO HaTPaBJICHUIO HAIMpaBJICHUIO
IMOJrOTOBKH. IMOJArOTOBKH. IIOJITOTOBKH.
Homnyckarores YMeHUs 0CBOEHEI, CobonmHO
3HAYUTEIbLHBIE HO JOMYCKAaIOTCs orepupyeT
OIIMOKH, HE3HAYMUTEILHEIE pHOOPETEHHBIMU
TIPOSIBIISCTCS OIINOKH, YMCHUSAMH,
HEJI0OCTATOYHOCTh HETOYHOCTH, MPUMEHSIET UX B
YMEHHUH, 10 PsiLy 3aTPYAHCHUS MPH CUTYyAIHAX
MoKasaTeJei, aHAJIUTUYECKHUX [OBBIIIEHHONI
oby4Jaromuics orepanusx, CJIOKHOCTH.
HUCIBITBIBAET MEepeHOCe YMEHHMA
3HAYUTEILHBIE Ha HOBEIE,
3aTpyAHEHUS MIPH HECTaHIAPTHEIC
OTIePUPOBAHUH CUTYAaIlHH.
YMCHHSAMH TIPH UX
MepeHoce Ha HOBEIC
CUTYAIIHH.
BJIAJETh: OOyuatommmiicss  He | OOydwaromuiics B OO0yyatomntmiics OO0yJatommiics B
- HaBBIKAMH 110 BIIaJIEET WU B | HEJIOCTATOYHOMI YaCTUYHO BJIAJEET II0JIHOM 00BEME
MPaKTHYECKOMY HEJ0CTAaTOYHOMI CTEIEHH BJIaJIEET HaBBIKAMU 110 BJIaJI€ET HABBEIKAMH
MIPOBEICHUIO CTEIEHH BJIaJIEET | HABLIKAMM I10 MPaKTUIECKOMY 0 PAaKTHYECKOMY
pacueToB u HaBBIKAMU [0 | MPaKTHYECKOMY MIPOBEICHUIO MPOBEICHUIO
MOICJTUPOBAHHIO MPaKTHYECKOMY MIPOBEICHUIO pacueToB u pacueToB u
0JIOKOB U YCTPOWCTB | MPOBEACHUIO pacueToB u MOICTUPOBAHHIO MO/ICJTUPOBAHHIO
CHCTEM YIIPaBJICHUS | PacyeToB 7 | MOJEITUPOBAHUIO OJIOKOB M YCTPOWCTB | OJIOKOB U YCTPOWCTB
U UX CHHTE3Y B MOJICITUPOBAHHIO OJIOKOB M YCTPOWCTB | CHCTEM YIIPABICHHUS | CHCTEM YIIPABICHHS

COOTBETCTBHUU C
TEXHUYCCKHUM
3aIaHUECM.

OJIOKOB M YCTpPOHCTB
CHCTEM YIIPaBJICHUS

M UX CHHTE3y B
COOTBETCTBUU c
TCXHUYCCKUM
3a/1aHHEM.

CHCTEM YITPaBJICHUS
U UX CHHTE3Y B
COOTBETCTBHH C
TEXHHUYECKAM
3aJJaHUEM.
OOGyuarontuiicst
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS IIPU
IIPUMEHCHU N
HABBIKOB B HOBBIX
CHUTYaIHUsIX.

U UX CUHTE3Y B
COOTBETCTBUH C
TEXHUYECKUM
3a/IaHUEM.
HaBbiku ocBOEHBI,
HO JIOITyCKaroTCsA
HE3HAYUTEIILHBIC
OIIIHOKH,
HETOYHOCTH,
3aTpyAHEHUS TIPU
AHAIUTUYECKUX
onepauusx,
HNEepEeHOCce YMEHUH
Ha HOBBIE,
HeCTaHAapTHbIE
CUTYallUH.

U UX CUHTE3Y B
COOTBETCTBHUH C
TEXHIYECKUM
3aJIaHUEM.
CBo6oaHO
MIPUMEHSIET
MOJTyYEHHBIC
HaBBIKU B
CUTYaIHAX
MOBBIIIIEHHOMN
CIIO’KHOCTH.




IIIkaabl OEeHUBAHUA PE3Y/JIbTATOB IPOMEKYTOYHOM aTTECTALMU U X ONIUCAHHE:
®opmMa NPOMEKYTOYHOM aTTECTALMU: KOMIIBIOTEPHOE TECTUPOBAHME

Kpumepuu oyenxku. CTyaeHTy npenjaraercs TECT, coaepxanuid nopsaka 50 BompocoB.
PesynbraTel uToroBoro Tecra oueHuBaioTcs mo mkaire or 0 mo 100 GammoB. OcBoeHwue
KOMITETCHIIMM 3aBUCUT OT pe3yibTaTa MpoxoxkaeHus Tecta: 91-100 6amioB — KOMIETEHIIUH
CUHMTAIOTCS OCBOCHHBIMU Ha BBICOKOM YPOBHE (OIleHKa OTINYHO); 80-90 6aioB — KOMIIETEHIIUN
CUMTAIOTCI OCBOCHHBIMH Ha NPOABUHYTOM YpOBHE (OIIEHKAa OTIUYHO); 65-79 OamioB —
KOMIIETCHIIMH CYUTAIOTCS OCBOCHHBIMH Ha 0a30BOM ypoBHE (OICHKA X0poio); 50-64 GamioB —
KOMIIETEHIIMM  CYUTAIOTCS OCBOGHHBIMM Ha  YJAOBJIETBOPUTEIBHOM YpOBHE  (OIICHKA
yaoBieTBOpUTENbHO); 0-49 OamioB — KOMIIETEHLIMM CYHUTAIOTCA HE OCBOEHHBIMHU (OIIEHKA
HEYJIOBJIETBOPUTEIIHHO).

®opMa NPOMEKYTOUYHOM ATTECTAIUM: IK3AMEH.

IIpomexxyTounas arrectauus oOydaromuxcs B (opMe 3K3aMeHa IPOBOAUTCS IO
pe3ysbTaTaM BBIITOJHEHHUS BCEX BHUJOB y4eOHOH paboThI, MPelyCMOTPEHHBIX yUYEOHBIM TIAHOM
[0 JIaHHOW JUCHHUIUIMHE (MOJIYJIO), MPU 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYILEro KOHTPOJISA
yCIeBaeMOCTH B TeueHue cemecTpa. OLIEHKa CTENEeHU JOCTHKEHUS O00yYarolMMHCS
IUTAHUPYEMBIX Pe3YyJIbTaTOB O0YUYEHHUS 110 JUCLMIIMHE (MOIYJII0) IPOBOAUTCS IpenogaBaTeseM,
BEJYLUM 3aHATUS MO AUCLUUIUIMHE (MOJIYJII0), METOJOM OJKCIepTHOM oueHku. Ilo wmrToram
IPOMEXYTOUHOM aTTeCTallMM MO AUCLUUIUIMHE (MOJYJIIO) BBICTaBIISETCS OLIEHKA «OTIIMYHO,
«XOPOILIOY, «YIOBIETBOPUTEIBHO» WIIN «HEYIOBIECTBOPUTEIBHO.

K npomexyTouHOM arrecTaluu AOIYCKAIOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBILNE BCE
BUBI y4eOHOW paboThI, MPeayCMOTpPEHHbIE paboduell MporpaMMoii Mo TUCHHILINHE «MeTobl
UCKYCCTBEHHOI'O MHTEIIJIEKTAa B YIPABJICHUHU CIOXKHBIMM TEXHHUUYECKUMH OOBEKTaMM» (IIPOLLIH
IIPOMEXYTOUHBIM  KOHTPOJIb, BBINOJHWIM JIaDopaTOpHble pabOThl, MPOLLIM HTOTOBOE
KOMITbIOTEPHOE TECTUPOBAHUE).

IlIkasa oneHUBaAHUS Onucanne

OT1nuuHO BrimonHeHs! Bce BUBI y4eOHON pabOTHI, MPEelyCMOTPEHHBIE yUE€OHBIM TUIAHOM.
CTyeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHHI, HABBHIKOB
NPUBEACHHBIM B Ta0JIMIaX TIOKA3aTeNIAM, ONIEpUpPYET IPHOOPETEHHBIMH
3HAaHUSIMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET X B CUTYalUsIX TOBBIIIEHHON
CJIO’)KHOCTH, HE MCIBITBIBAET 3aTPYJHEHUN MIPH aHAIUTHYECKUX ONEPalUsX,
MIEPEHOCEe 3HAHUI ¥ YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYAllHH.

Xoporiro BeimonHeHs! Bce BUIBI Y4€OHOW pabOTEHI, IPEyCMOTPEHHBIE YIEOHBIM IIIAHOM.
CTyZ#eHT IeMOHCTPHUPYET YaCTHIHOE COOTBETCTBHE 3HAHUM, YMEHHUH, HABBIKOB
MIPUBE/ICHHBIM B TaOJIHIaX MMOKa3aTelNsM, ONleprUpyeT MPUOOPETEHHBIMU
3HAHMSIMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET X B CUTYalUsX MOBBIIICHHO
cioxxHocTH. IIpr 3TOM MOTYT OBITH JOIYIIIEHBI HE3HAYUTENIbHBIE OLTHOKH,
HETOYHOCTH, 3aTPyAHEHUS NIPH aHAINTHYECKUX OIEPaIusIX, IepeHoce 3HaHUH 1
YMEHHUH Ha HOBbIe, HECTAHIaPTHBIE CUTYAallHH.

Y 10BJIETBOPUTEIBHO BrimonHeHs! Bce BUABI y4eOHON pabOTHI, MPETyCMOTPEHHBIE yUE€OHBIM TUIAHOM.
CTyaeHT AeMOHCTPHUPYET HEMOJIHOE COOTBETCTBHE 3HAHNH, YMEHHH, HABBIKOB
MIPUBEJICHHBIM B Ta0OIHIIaX MOKA3aTeNsIM, JOIYCKAIOTCS 3HAYNTEIbHbIE OITNOKH,
MIPOSIBIISIETCS] OTCYTCTBHUE 3HAHUN, YMEHHUH, HABBIKOB IO Py MOKa3aTelei,
CTYJI€HT UCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHEHUS [IPU ONIEPUPOBAHUU 3HAHUSIMU
U YMEHHSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYallUU.

HeynosnerBopurensHo He BeimosnHeH oxuH nim Gosee BUIOB Y4eOHOM pabOThI, PeyCMOTPEHHBIX
yueOHbIM Tu1aHoM. CTYAE€HT JEMOHCTPHUPYET HOIHOE OTCYTCTBHE HIIH
HEI0CTaTOYHOE COOTBETCTBHE 3HAHUH, YMEHU, HABBIKOB IIPUBEJICHHBIM B
TabNMIax MoxasaTessM, JI0MyCKaIOTCs 3HAUUTENbHbIE OIINOKH, POSIBIISIETCS
OTCYTCTBHUE 3HAHMM, YMEHM, HABBIKOB 110 Py [10Ka3aTeIeH, CTYIEHT HE MOXKET
OIIEpUPOBATh 3HAHUSIMU U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllMH.




@DOH/T OLIEHOYHBIX CPEJICTB MPECTABIICH B IPUIIOKEHUU 2 K paboueil mporpaMmme.

7. Y4yeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHne U CHUILTUHBI
a) OCHOBHAs JIMTepaTypa:

1. P.Jopd, P.bumon. CoBpemennsie cucteMnl ynpasienus; [lep. ¢ anra. b.M.Konsuiosa. — M.:
Jlabopatopust bazosbix 3uannii, 2012. — 832 c.: wn. ISBN 978-5-93208-119-8 (pycck.)

2. Kupmmues b.B. MonenupoBanue cuctem: YueOHoe nocobue. — M.: MI'I1Y, 2010. — 274 c.
ISBN 978-5-2760-1647-4.

0) 10MOTHUTEILHAS JTUTEPaTypa:

1. CosetoB b.4, flkoneB C.A. MogenupoBanue cucreM: YueO. it By30B. — 3-€ U3/., epepao.
u gon. — M.: Bercmas mxoia, 2001.— 343 c.: un. ISBN 5-06-003860-2.

2. EmenbsnoB B.B., Kypeituuk B.M., Kypeiiuuk B.B. Teopus u npaxTuka 3BOJIOLHOHHOTO
MoaenupoBanus. — M.: DUSMATIINUT, 2003. — 432 c¢. — ISBN 5-9221-0337-7.

B) NporpamMmMHoe odecrieyenne 1 UHTepHeT-pecypcehl:
HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepralibl B 3JIEKTPOHHOM BUJIE,

npecTaBiIeHHbBIE Ha caiiTe http://lib.mami.ru/ebooks/ B paznene «bubmuorekay.
http://sernam.ru/book _gen.php Hayunast 6ubamnorexa.

8. MartepuajibHO-TeXHUYECKOe o0ecneyeHne TUCUUIIMHBI
1) KomnerorepHsle kiaacchl kadeapbl « ABTOMaTHKa U ynpasieHue»: aya. 2614as, 2507as.

OOGopyaoBaHue U anmaparypa: IpoeKTop, HOyTOyK, MaTepHUalibl B JIEKTPOHHOM BUIE JJIS
JEeKIMHA 1 1abopaTOpHBIX padoT.

[TporpamMmMHoOe obecrieueHue: mporpaMMHbINA koMiuieke « MatLaby.

2) bubnuoTeka ¢ YNTaIbHBIM 3aJI0M, KHUKHBIN (DOH]T KOTOPOW COCTABIISET CIEMATN3UPOBAHHAS
MeToanYecKas U yueOHas TIuTepaTypa, )KypHaJbl.

9. MeToauyecKkue peKOMeHAalNH /sl CAMOCTOSITeIbHON PadoThl CTYIeHTOB

CamocrosiTennpHasi paboTa SBIAETCS OJHMM W3 BHJIOB YyueOHBIX 3aHsAThi. llenb
CaMOCTOSITENILHOM PAa0OTHl — MPAKTHYECKOE YCBOEHUE CTYyJEHTaMH BOMIPOCOB MPHUMEHEHUs
METOJ/IOB U aJITOPUTMOB MOJICTUPOBAHMS O0OBEKTOB M CHCTEM YIIPaBJICHUS, PACCMATPUBAEMBIX B
MPOLECCE U3YUECHUS TUCLIUIUTUHBI.


http://sernam.ru/book_gen.php

AynuTopHas caMocCTOsITelIbHAas paboTa MO JIUCHMIUIMHE BBINOJHSETCS Ha Yy4eOHBIX
3aHTHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAABATENS U 110 €r0 3aJaHUIO.

BueaynutopHas camocTosATeNnbHas paboTa BBINOJIHAETCS CTYAEHTOM 0 3a/laHUI0
IpernoiaBaTess, Ho 0€3 ero HenoCPEACTBEHHOTO YUaCTHSL.

3ajaum caMoOCTOATEILHON PadOThHI CTYJAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! pabOThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- UCMOJIb30BAHUE MaTepuasla, COOPAaHHOIO U IOJNyYEHHOI'O B XOJE CaMOCTOSTENIBHBIX
3aHATUH U 9 (EKTUBHON MOATOTOBKH K 3a4ETYy.

Buabl BHeayIMTOPHOI cAMOCTOSITEILHOM PadoThI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- IOJITOTOBKA K JICKIIHOHHBIM 3aHATHSIM;

- MOJArOTOBKA K MPAKTUYECKUM 3aHATHUAM;

Jlis  BBINOJHEHHs J0O0Or0 BHAA CAMOCTOSTENBHOW pPabOThl HEOOXOIUMO HPOUTH
CJIETyIOIINE ITAlbL:

- ONpeieIeHNE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys N03HaBaTeJIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IEeHCTBHSI, BEAYIIETO K PEUICHUIO 33/1auu;

- IUTAHUpOBaHHE pPAOOTHl (CaMOCTOSTENBHOM WM C IMOMOUIbIO IIpernojaBaTelis) Haj
3a/laHuEM;

- OCYILIECTBJICHHE B IPOLECCE BBIIOIHEHUS CaMOCTOSTENbHON pabOThl CAMOKOHTPOJIS
(IpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI.

Bomnpocekl, BbIHOCHMBIE HA caMocTosATe IbHYI0 padoty (IIK-2, ITK-4)

- IIporpammusiil maker MatLab. CtpykTypa, OCHOBHBIE XapaKT€PUCTHKH, BO3MOKHOCTH
1 001acTy NPUMEHEHUs (C UCIIOJIb30BAaHUEM CIIPABOYHON CUCTEMBI MIAKEeTa).

10. MeToanyeckue peKkoMeHAAIUM /ISl IPenoJaBaTeis

OcHOBHOE  BHHMMaHuW€ IIpM  NPENOAABAHMM  JUCHUIUIMHBL  «MaremaTudeckoe
MOJIETMPOBAaHUE OOBEKTOB U CUCTEM YIIPABJICHUSD CIIEAYET yIEIATh U3yUEHHUIO CYIIECTBYIOIINX
U TepCreKTUBHBIX MeTo/10B MU B mpuiokeHuu K 3ajade ynpaBieHHUs TEXHUYECKUM OOBEKTOM.
Jns akTuBM3anMy y4eOHOTo mpolecca Ipu U3yYEeHUU TUCHUILUIMHBI 3QPEKTUBHO MPUMEHEHNE
NPE3CHTAllMA 110 pPA3JIUYHBIM TE€MaM JIEKLUH, KOMIIBIOTEPHOE TECTUPOBAaHUE B Cpele
TectCtyauo B pexxuMe 00yUueHus.

Jlist mpoBeIeH!sI 3aHATHH 110 TUCIUIUIMHE HCTIONIB3YIOTCS CpesICTBA 00yUeHUs:

- Y4YeOHMKH, TEKCThl JIEKIMH C WUIIOCTPALMSIMU M aHUMalUed, HHPpOpMallOHHbIE
pecypcsl THTEpHETA;

- MporpaMMHBbIH nakeT MatLab.

IIporpaMMa cocTaBieHa B COOTBETCTBUM ¢ DenepalbHBIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAHAAPTOM BBICHIETO O00pa30BaHUS 1O HANPABIEHUIO MOJTOTOBKU
aciupanToB 27.06.01 «YnpaBiieHHe B TEXHMYECKUX CHCTeMax», 00pa3oBaTelbHas IporpaMma
(mpoduiib) «J1eMeHTHI U YCTPOICTBA BHIYUCIAUTEIbLHOH TEXHUKH U CUCTEM YIIPABJICHUSD).



[Tpunoxenue 2
K paboueii mporpamme

MUHHCTEPCTBO HAVKU U BBICILIIEI'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/[)KETHOE OBPASOBATEJIBHOE
YYPEXIEHME BBICILIEI'O OFPA3OBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI OJIUTEX)

Hanpasnenue noarorosku: 27.06.01 YnpapieHue B TEXHUUECKUX CUCTEMaX
OII (mpoduiip): «IIeMEHTHI M YCTPOWCTBA BHIYUCIUTEIBHON TEXHUKU U CUCTEM
YIpaBICHUS
®dopma 00yueHus: OUHast
Bun npodeccuonansHoii nesitenbHOCTH: B cooTBeTcTBHH ¢ Ol

Kadenpa «ABromaruka 1 ynpaBieHUE»
®OH/I OHEHOYHLIX CPEJACTB
nO JIMCIHUII/INHE
MartemaTn4eckoe Moe IMPOBaHHE 00BEKTOB H CHCTEM yIIPABJICHUSA
Cocras:
1. ITaciopT oHIA OIEHOYHBIX CPEICTB
2. OnucaHue OLleHOYHBIX CPE/ICTB:
BapUaHT HK3aMEHAIMOHHOTO OmieTa
MepeveHb BOMPOCOB JJIs SK3aMEHa

00pa31isl BOMpocoB U3 (oHIa TECTOBBIX 3aaHUI
nepeyeHb MPaKTHUECKUX 3aHATHH

CocrTaBuTeiu:

JIOLIEHT, K.T.H. Kupuinues b.B.

Mocksa, 2019 rox



MartemaTudeckoe MoeIMPOBaHNE 00bEKTOB H CHCTeM YIIPaBJIeHHUS

Komnerennuu I Texnojorus dopma Crenenu ypoBHeil 0CBOeHUsI
Hupexc DopMyJIHPOBKA cpetienn dopmupoBanus OLICHOYHOI'0 KOMIIEeTeH M i
KOMIIOHEHTOB o S
KOMIICTCHIINN cpeacrea

IIK-2 B pesynbrare ocBoeHus 3HaTh: JIEKIUSL, CAMOCTOSTEIbHAs T, VO, ITIP ba3oBblii ypoBeHb: BOCIPOH3BOACTBO
00pa3oBaTepHON - COBPEMEHHBIE paborta, npakTUYecKre TOJIYY€HHBIX 3HAHUN B XOJI€ TEKYLIETro
MPOrpaMMBbl TEOpEeTUYECKHe U 3aHSTHS, TECTUPOBAHUE KOHTPOJIsI; YMEHHUE peliaTh TUIIOBBIE
00y4Jaromuncs J0KeH SKCIEPUMEHTAbHBIE 3a/1a4, MPUHUMATh MPOGECCUOHATIBHBIC
001a1aTh CIOCOOHOCTBIO K | METOBI U CPEACTBA Y YIIpaBJICHYECKUE PEIIECHUS 110
aHaINU3y U pa3paboTku u H3BECTHBIM aJIFOPUTMaM, MpaBuiIaM U
9KCIIEPUMEHTAIBHBIM HCCIIEI0OBaHU METOAMKAM.
WCCIIEIOBaHUSIM MaTeMaTHYECKUX MOJenen IloBbIIEHHBbIH YPOBEHb: [IPAKTUIECKOE
(hyHKIMOHUPOBaHU 00BEKTOB M CHCTEM NIPUMEHEHHE MTOJIyYEHHBIX 3HaHUU B
3JIEMEHTOB U YCTPOUCTB ynpasierus (CY); MpoLecce N3yUYEHUs AUCLUIIUHBL;
BBIYHUCIUTEIbHON TEXHUKU | - CYIIECTBYIOLIUE BHUJIbI TOTOBHOCTb PEIATh NPAKTHUECKUE
Y CHCTEM yTpaBICHUS B MaTeMaTHYeCKUX MOJIeJei 3aJ]a41 MOBBIIIEHHOM CII0AKHOCTH,
HOpPMAaJIbHBIX U 00bekToB u CY; HETHUIOBBIE 33/1a4U, MPUHUMATh
CIIEIUANIBHBIX YCIOBUSIX C - CTPYKTYDY, npo(eCCUOHATBHBIC U YIIPABICHYCCKHE
HENbI0 YIYUYIICHUS XapaKTEPUCTHKHU U pelieHns B YCIOBUSAX HETIOJTHON
TEXHUKO-IKOHOMHUYECKUX U | (DYHKI[HOHAILHBIE ONpPEIeIEHHOCTH, PU HEIOCTATOUHOM
9KCILTYyaTallMOHHBIX BO3MOXHOCTH JIOKYMEHTaJbHOM, HOpPMaTUBHOM U
XapaKTEPUCTUK MIPOTrPaMMHOTI0 ITaKeTa METOJMYECKOM 00ECIICICHHUH.

MatLab mns
[IK-4 CITOCOOHOCTBIO K MOJICITAPOBAHUS 00BEKTOB

pa3paboTke HAyYHBIX
MOJIXO/IOB, METOJIOB,
aJTOPUTMOB U IIPOTpPaMM,
o0ecreunBaroIIX
HAJIC)KHOCTb, KOHTPOJIb U
JTIUarHOCTHKY
(hyHKIIMOHHPOBaHUS
3JIEMEHTOB U YCTPOUCTB
BBIYHMCIIUTEILHONM TEXHUKHA
1 CUCTEM YIIPaBJICHUA

u CVY B nenom;

- CYIIECTBYIOIIUE METOIBI
W aITOPUTMBI aHAIINA3A U
cuHTe3a pobdactHbIX CVY,
MPUMEHSEMbIE TIPU
MIPOEKTHUPOBAHUH
TEXHUUECKUX OOBEKTOB.
YMmeTh:

- IPOU3BOAUTD PACUETHI U
MOJEIUPOBaHUE, B TOM
gmcie B cpene MatLab,
HCCIICAYEMBIX OJIOKOB U




YCTPOMCTB CUCTEM
YOPaBJIECHUSA, OTHOCSIIUXCS
K npodeccroHanbHOM
JeSITeIbHOCTH IO
HaIpaBJICHUIO TIOATOTOBKH.
Baagers:

- HaBBIKAMH TIO - HaBBIKAMU
10 IPAKTUYECKOMY
MIPOBEACHUIO PACUETOB U
MOJIETTMPOBAHHIO OJIOKOB U
YCTPOWCTB CUCTEM
YOpaBJIECHUS U UX CUHTE3Y
B COOTBETCTBUH C
TEXHUYECKUM 3a/IaHHEM.




Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIHHE

«MareMaTHuyeckoe Mo/1eJINPOBaHUE 00bEKTOB M CHCTEM YIPABJIEHUsD)

HanmenoBanne OLICHOYHOTI'O

Hpe,Z[CTaBJ'IeHI/Ie OLOCHOYHOI'O

Ne OC KpaTkas xapakrepucThKa OLIEHOYHOT'O CPEICTBA
Cpe/cTBa P P p P cpencta B DOC
CpencTBo KOHTPOJISL, OPraHU30BAaHHOE KakK CIielualibHas Oecena
Bomnpocs! o remam/pazaenam
. MeJaroru4eckoro paboTHUKA ¢ 00YYaIOIIMMCS Ha TEMBI, CBSI3aHHBIE C
YcTHBIN ompoc/ . . JUCLUTUINHBI
1 M3y4aeMol IUCUUIUIMHOMN, U paCCYUTAaHHOE Ha BBIACHEHUE 00beMa
cobecenoBanue (YO) .

3HaHUH 00YYaIOIIEToCs MO ONPENEICHHOMY pa3zely, TeMe, podiieMe
U T.II.
Cucrtema CTaHIapTU3UPOBAHHBIX 3aJJaHUM, TIO3BOJISIFOIIIAS

2 Tect (T) aBTOMAaTU3UPOBATh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUN U YMEHUI @OoH/1 TECTOBBIX 3aJJaHUH

00yyJaronerocs.




BapuaHT 3k3aMeHAIIMOHHOTO OWJIeTa

MUHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EIEPALIAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE

YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA

«MOCKOBCKUH ITOJIMTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKUI ITOJIUTEX)

@dakynbTeT MalIMHOCTPOCHHUSI, Kadenpa « ABTOMATHKA U YIIPABICHUE
JucuummmHa « MaTeMaTH4ecKoe MOJICIIUPOBAHIE OOBEKTOB U CUCTEM YIPABICHUS

O6pazoBatenpHas mporpamma 27.06.01
VYpaneHue B TEXHUYECKUX CUCTEMaX,

OII DneMeHTbI U YCTPOMCTBA BRIUMCIUTEILHON TEXHUKU U CUCTEM YIIPABJICHUS

Kypc 1, cemectp 1

DK3AMEHAITMOHHBIN BUJIET Nel2

1. Cunre3 CY c [IN/]-perynsTopomM METOIOM UCIIOJIb30BaHUA OLleHKH kauecTBa IBMO u
ONTHMAJILHBIX 3HAYCHUN KOA(P(DHUIIMESHTOB XapaKTEPUCTHICSCKOTO TTOJMHOMA 3aMKHYTOMN

CHUCTCMBI.

2. 3aBHCUMOCTH YPOBHA MAIIMHHOT'O UHTEJJICKTAa COBPEMCHHBIX CVYor HCOIIPCACICHHOCTH

[1apaMeTPOB U BO3MYILEHUH.

busier paccMoTpeH u yTBEpK/IeH Ha 3acenanuu kadeapsl « ABToMaTHKa U yrpasieHue» [Ipotokon

Ne or“ 7 2019 r. 3aB. kadeapoi K.T.H., TOLEHT Kysnenos A.B.

IlepeyeHb BOIPOCOB K IK3aMEHY

Texcr Bonmpoca Ko

KOMIIETeHIIUH

ITN/I-peryssiTopel U UX XapaKTEPUCTHKU I1K-2, I[IK-4
[TonsiTue poGacTHOM cuCTeMBI U TpeOOBaHUs K HEH I1K-2, 1IK-4
3anaya cuHTe3a pobactHbix cucteM ¢ [IW/I-peryastopamu [1K-2, ITK-4
OcHOBHbBIE IPUYMHBI HETOYHOCTU MaTEMATUYECKUX MOJENIEH peabHbIX CHCTEM I1K-2, I1IK-4
OrnpeneneHne 4yBCTBUTEIBHOCTH CUCTEMBI YIIPABICHUS [1K-2, ITK-4
YyscTBuTenbHOCTh CY K M3MEHEHUIO TaPAMETPOB I1K-2, I1IK-4
YyBCTBUTENBHOCTh CUCTEMBI 2-TO MOPSIAKA I1K-2, I1IK-4
UyBCTBUTENBHOCTh CUCTEMBI M YYBCTBUTEIBHOCTh KOPHS [1K-2, ITK-4
MeTton kopHeBoro rogorpada I1K-2, TIK-4
MeToj cuHTE3a poOacTHBIX CHCTEM C MCIIOJIb30BaHHEM KOPHEBOrO rojorpada [1K-2, ITK-4
Pemrenune knaccuueckoil mpobaemMbl CHHTE3a CHCTEM BBICOKOH TOYHOCTH B I1K-2, [IK-4
YCIIOBUSIX HEONPEIEIEHHOCTH
MeTto/1 cMHTe3a pOOACTHBIX CHCTEM C UCTIOJIh30BAHUEM OIEHOK KaueCcTBa [1K-2, TTK-4




Ananu3 po6acTHOCTH. AIMTUBHOE OTKJIOHEHHE TIepeIaTOYHON (PYHKIIUU I1K-2, IIK-4
00BEKTa YIIpaBJICHUS

HMHTerpajbHble OLICHKH KaueCTBA IIEPEXOIHBIX IIPOLECCOB I1K-2, I[IK-4
COOTHOILIEHHE YYBCTBUTEIIBHOCTH PA30MKHYTON M 3aMKHYTOW CUCTEM [1K-2, TIK-4
yIpaBJIEHUs

CuHTE3 peryisaTopa u mpoBepka poOaCTHOCTH CHCTEMBI C TIOMOIITBIO [1K-2, TIK-4
Mo ienrpoBanusi B MatlLab

PobGacTHbIi KpUTEpU YCTOWYHUBOCTH I1K-2, TIK-4
CuHte3 po0acTHOrO peryssaTopa Temmnepatypsl B MatLab I1K-2, T1K-4
Amnanus pobactHocTH. MyJIbTHIIMKATUBHOE OTKJIOHEHUE nepenaToynoit pynkuun | [1K-2, [TK-4
00BEKTa yNpaBJICHUS

CuHte3 poOacTHBIX CHCTEM YIIpaBJICHHS. 3a/1a4u CHHTE3a I1K-2, T1K-4
CpaBHUTEJIbHBIN aHAJIN3 UHTETPAJIbHBIX OIIEHOK KaYeCTBA I1K-2, TIK-4
3anmava cuHTe3a pOOACTHON CHCTEMBI B YACTOTHOM 00JIacTH I1K-2, T1K-4
Hasnauenwue npeamecTByoniero (GuibTpa 1 ero pojib B ONTHMHU3AIUHA Ka4eCTBa I1K-2, TIK-4
PobGacTtHOCTB cucTeMBl yIpaBieHUs IO OTHOLIEHUIO K U3MEHEHUIO ITapaMeTpa [1K-2, [1K-4
00BEKTa yIPaBIEHUS Co

Peanuzanus [TU/]-perymnsitopa annmapaTHbIM cr1ocoO0M (C TOMOIIBIO [1K-2, TIK-4
OIEPALIMOHHBIX YCUIIUTENEH)

Cunre3 cucreMsl ynpasieHus temmnepatypoi [IN/[-perynstopom metoiom [1K-2, TIK-4
UCII0JIb30BaHus olleHKH kauecTBa IBMO u ontuManbHbIX 3HAU€HUN

KO3(pPUILIMEHTOB XapaKTEPUCTUYECKOI0 MOJIMHOMA 3aMKHYTOM CUCTEMBI

3aBUCUMOCTb YPOBHSI MAILIMHHOT'O UHTEJIEKTa coBpeMeHHbIX CY ot [1K-2, [1K-4
HEONPEAEIEHHOCTH IapaMeTPOB U BO3MYILEHUN

CuHre3 cuctemsl ynpasiaeHHs auckoBoaoM ¢ [I1]/]-perynstopom meTonom [1K-2, [IK-4
UCIIOJIb30BaHUsI KOPHEBOT'O rojiorpagda

TpeboBaHMsI K KAUECTBY CHCTEMBI YITPABICHHS [TPH CHHTE3E I1K-2, [IK-4
Anroputm cuntesa [IMI-perynstopa u npeamniecTBytomero GuibTpa 1is I1K-2, IIK-4
CHUCTEMBI 2-TO Nopsijika ¢ ucnosibzoBanueM UBMO

3aBUCHUMOCTb BPEMEHH PETYJIUPOBaHUs (YCTAHOBJIEHUS) OT MOCTOSIHHOI BpeMEeHU I1K-2, IIK-4
U KO3QPUIMEHTa 3aTyXaHus K0j1e0aTeJIbHOI0 3BeHa

[TocTpoenue kopHeBoro rogorpada /st HempepbiBHOM cucteMsl ¢ 3aaanHoi [1d B | TIK-2, T1IK-4
MatLab

[Tpumenenue dyHkuui step, impulse, Isim k HenpepbIBHBIM cucTeMaMm B MatLab I1K-2, I[IK-4
KopueBoii rogorpad u ero cBoiictsa [1K-2, ITK-4
Peanuzanus [11/[-perynsitopa nporpaMMHBIM CIIOCOOOM I1K-2, TIK-4
Br10op ontumanbHOro 3HaueHus Ko3((GUIMEHTa YCHUIICHUS] CUCTEMBI 2-T0 I1K-2, IIK-4
NOpSAJKA C TOYKU 3PEHMSI YyBCTBUTEIBHOCTH U OTHOCUTEIHLHOTO

HepeperyIupoBaHus

DTanbl Ipoleaypsl CHHTE3a pOOACTHON CUCTEMBI YIIPABICHUS I1K-2, TIK-4
OddexkTuBHOCTH UcTIONb30BaHMs akera MatLab nipu cunresze CV ¢ I1K-2, I1IK-4
Mertoap! cunte3a podactHbix CVY ¢ I[THU/I-perynsitopom I1K-2, I1IK-4
CrnencTBHsl HCTIOJIB30BAHUS TPEALIECTBYIONIETO (DUIIBTPa [1K-2, ITK-4
Bo3moskHocTH nporpammHoro nakera MatLab [1K-2, TTK-4




Oo0pa3usbl Bonpocos u3 ponaa tecrobix 3agannii (IIK-2, I1K-4)

Ne
n/n

TexcT Bompoca

BapuanTbl 0TBeTOB

KakoBbI OCHOBHBIE KaUECTBEHHBIE
XapaKTEepUCTUKNA CHHTE3UPYEMOM 3aMKHYTOU
CUCTEMBI yIIpaBICHUS?

Xopouas KoMneHcanus
BO3MYULIEHUM

AI[GKBaTHLIC BBIXOJHBIC CUT'HAJIbI
HCIIOJTHUTCIIBHOI'O YCTPOﬁCTBa

JKemaempblil BUJI peakuuu Ha
3aJaroliee BXOJHOE BO3ACHCTBHE

Mamnas YYBCTBUTCIIBHOCTD K
N3MCHCHUIO IMapaMETPOB

PobactrOCTB

Bce xapakTepuCTHKH, yKa3aHHbIE B
JPYTUX OTBETax

Kaxoi1 3Tan anroputma CUHTE3a CUCTEMBI
YIIPABIICHHUSI SIBISIETCS TIEPBBIM ?

OHTI/IMI/I?»aI_II/IH mapaMCeTpoOB U aHAJIN3
Ka4ycCTBa CUCTCMBI

Br160p perynsitopa u onpezaeneHue
KJIFOYEBBIX I1apaMETPOB,
HOJUIeXKALMX HACTPOHKe

[Tomyuenue mopeneir 00beKTa
YIIPaBJICHUS, JaTYMKA U
HCIIOJIHUTEJIbHOTO YCTPOMCTBA

Br160op koH(pHUTYpanmuu cucTeMbl 1
VCIIOJIHUTEJIBHOIO YCTPOHCTBA

Br16op nepeMeHHBIX, OAIekKAITIX
YIPaBJICHUIO

dopMynupoBKa TpeOOBaHUM K
YIPaBJIsIEMBbIM IEPEMEHHBIM

Omnpenenenue 1eaei ynpapieHus

Kakoi1 aTam anropurMa CUHTE3a CUCTEMBI
YIIPaBJIEHUS SIBJIIETCA 3aBEPIIAIOIIUM?

OHTI/IMI/I38.LII/I}I napamMeTpoOB U aHAJIN3
KadyeCTBa CUCTCMBI

Br16op perynstopa u onpezaeneHue
KJIIOUEBBIX [IapaMETPOB,
MOJJIEKAITUX HACTPOMKE

[Tomydenue mojenelr 00beKTa
YIIPaBJICHUS, JaTYMKA U
VCIIOJIHUTEJIBHOIO YCTPOKCTBA

Br10op koHpUTYpaIuu CUCTEMBI U
MCIIOJIHUTEJIBHOTO YCTPOMCTBA

Br160p nepeMeHHbIX, MOAIEKALTUX
YIPaBJICHUIO

dopmMynupoBKa TpeOOBaHUM K
YIPaBJISIEMBIM IEPEMEHHBIM

Onpenenexue 1enei ynpapieHUus

Ha xakom 3tarie mporecca CuHTe3a
OCYIIECTBIISIETCS TOTyUYEHUE MOCTIeH
00beKTa yIpaBJeHUs, JaTYuKa 1
WCIIOJIHUTEIBHOIO YCTPOMCTBA?

Ha nepsom

Ha Bropom

Ha nogrom

Ha nocnennem

CKOJIBKO ATanoB COACPKUT AITOPUTM

3




CUHTE3a CUCTEMBI YIIPaBICHUSA?

4
5
6
7

KakoBbI XapaKTepUCTHUKUA CHCTEMBI
MO3UIIMOHUPOBAHNS CUUTHIBAOIICH TOJIOBKH
JUTSI CAUTHIBAHUS UH(POPMAITUHU C
MarHuTHOT'O JUCKa?

PaccrosiHre Hal TOBEPXHOCTHIO
ancka<10” M, TOYHOCTb
MMO3ULMOHUPOBAHUS <1073 M,
osicTpoaeiicTBre <100mc

PaccrosiHre Hax TOBEPXHOCTHIO
ancka<10” M, TOYHOCTb
MMO3ULMOHUPOBAHUS <107 M,
owicTposelicTBre <50Mc

PaccrosiHre Hal TOBEPXHOCTHIO
ancka<10” M, TOYHOCTb
no3unuoHrposanust <10 m,
obIicTposelicTBre <50Mc

PaccrosiHne HaJx TOBEPXHOCTHIO
Iucka <1HM, TOYHOCTb
NO3ULIHOHUPOBAHUS <10 M,
osicTponeiicTBue <10 mMc

PaccrosiHne HaJl TOBEPXHOCTHIO
nucka <10 HM, TOYHOCTB
no3uiMoHUpoBaHust <10 MKwMm,
OBICTPOJICUCTBHE <5 MC

KakoB npuMepHbIi MOPAIO0K BEITUYHUH
[IapaMeTPOB TUIIMYHOU CUCTEMBI
CUMUTHIBaHUS UH(POPMALIMKM C MATHUTHOTO
nucka?

Macca aiekTpoABUraress IpuBoaa
CUMTBIBAIONIEH TOI0BKH - 20 T;
Macca cuuThIBaroleii rojosku - 0,5
r; UTHIyKTUBHOCTH OOMOTKH
BO30y)kaeHus - 1 MI'H.

Macca anekTpoBUraress npuBoaa
CUUTHIBAIONIEH rojioBkH - 200 T;
Macca cuMTHIBarOIIEH I'OJIOBKH - 5 T;
NHIyKTUBHOCTH OOMOTKH
BO30YxJeHus - 1 I'H.

Macca siexTpoaBuraress npuBoaa
CUMTBIBAIOIIEH TOJIOBKH - 2 T; Macca
CUHTBIBAOIIEH rojoBku - 0,05 T;
NHayKTHBHOCTHE OOMOTKH
B30y aeHus - 100 mI'H.

Kakas pynkuus MatLab popmupyer Mmozaenb
00BEKTa B IEPEMEHHBIX COCTOSTHUSA?

series

poly

feedback

pole

SS

obsv

conv

KakoBa mmupuHa JOp0oXKH MarHUTHOTO
JUCKa (3TO BOXKHO, T.K. UICXOS U3 3TOTO
3HaueHus PopMUPYIOTCS TpeOOBaHUS K

10 am

1 am

10 mm

1 MM




TOYHOCTH TIO3UITMOHUPOBAHMUSI
aBTOMATHUYECKON CHCTEMbI CUUTHIBAHUS
uHdopmarun)?

100 MmxMm

10 MKkM

1 MKM

10

Kakas ¢pynkuust MatLab Beraucinser
MaTpUIy HaOIIOJAEMOCTH?

series

poly

feedback

pole

SS

obsv

conv

11

KakoBbl IpUYMHBI HETOYHOCTH
MaTeMaTHYECKUX MOJIeiel pealbHbIX
cucrem?

1)I3menenue napameTpos;
2)HeyuTeHHbIC TUHAMHYECKHE
cBoiicTBa; 3)Heyurennoe
3anazapiBanue; 4)lym naruuka;
5)13menenune nonoxxeHus: paboueit
Touky; 6)CiydaiiHble BHELLIHUE
BO3MYILIEHUS

1)3meHeHne nepeMeHHbIX;
2)HeyureHHas JUHAMMKA;
3)OtcyTcTBHE 3ama3/ibIBaHus;
4)I3meHeHre yCTaHOBUBILETOCS
3nauenus; 5S)lym perymnstopa;
6)BHeninue Bo3MyIEHUs

DITO OJIHO M3 OCHOBHBIX CBOICTB
MOJIEJICH: IPUOINKCHHOCTD, T.C.
MOJIE/Ib BCETJ]a OTIIMYAECTCS OT
OpHUTHHAJIA.

12

OT KaKoTo CII0Ba MPOUCXOAUT TEPMUH
"pobacTtHbIil"?

CrHOHMM ci0Ba
"po6OTH3UPOBAHHBIH"

Ot aByx cnoB: "rob" (anri.) - 1)
00KpasbIBaTh, TPaObUTh; 2) TUIIATH
yero-i. 1 "bust" [bast] (amep.) -
00aHKPOTHUTHCS, TOTEPIETh HEYauy;
T.€. BMECTE - TUIIa "HeyJauHas
HOIBITKA OrpadyeHus"

Ot cnoBa "pobycra" (copt Kode)

Ot nByx cioB: "pobot" u
"3monacTHbIN"

Ot "robe" (amep.) - xanat

IIpoucxoxneHre TepMUHA TYMaHHO
U YXOJUT B CPEIHUE BEKA

Ot "robust" (aHrm.) - 3A0pPOBHIH,
KPETIKUH, CUIIbHBINA; IPUMEHHUTEIIBHO
K CTaTUCTHKE - IOMEX0YCTONYNBBII

13

Kakast cucteMa Ha3bpIBaeTCsi poOacTHOM?

Cuctema, oOagaroIas
JOTTYCTUMBIMU U3MEHEHUSIMU
CTENIEHN YCTOWYMBOCTH IIPH
IIOCTOSIHCTBE €€ MOJEIIN, Ha3bIBacTCA
pobacTHOU

Cucrema, o61agaroIas
JIOITYCTUMBIMU U3MEHEHUSIMU




KauecTBa MPHU MOCTOSHCTBE €€
MOJICJIH, Ha3bIBACTCSI pOOACTHOM

PobacTHas cucrema ynpaBieHus
o0nagaeT ONTHMAIbHBIM KaueCTBOM
JUHAMHUYCCKUX IMPOLCCCOB

PoGacTtHast cuctema yrpaBJieHuUs
00Ja1aeT XOpOIIMM KaueCTBOM,
obecrieunBast OTHOBPEMEHHO
BBICOKYIO CTCTICHDb YCTOI\/JI‘-H/IBOCTI/I

14

Kakoe 13 BBIpaKCHHUI COOTBETCTBYET
po0acCTHOMY KPUTEPHUIO YCTONIMBOCTH?

S(s) = [1 + GAs)G(s)]”

A
1+ G (s)X5(s)

S(s) + T(s) = 1

~o7/T _olnT
0G/G _dInG

VR
0,254+ »™

=
4w~

1Sk

| AGw) | < |1 + G(jw)| LNs BCex
3Ha4yeHun W

(M (jo)l<|1+

G(jw)

nnia Bcex
3Ha4yeHun W

15

PobGacTHbiil KpUTEepUil YyCTOMYMBOCTH
CIIyKUT TPOBEPKON POOACTHOCTH T10
OTHOLLICHHUIO K...

A,Z[I[I/ITI/IBHOMy OTKJIOHCHHIO

MYJ'II)TI/IHJ'II/IKaTI/IBHOMy
OTKJIOHCHHIO

MHUHUMAKCHOMY OTKJIOHEHHUIO

JI[to00My OTKJIOHEHHIO

16

Kaknmu cBoiictBamu o01agaeT
MYJIBTHIUTAKATHBHOE

G,(s) = G(s)[1 + M(s)]

OTKJIOHEHUE?

1) OHo Mano Ha HU3KUX YacTOTax,
r7ie HOMUHAJIbHAs MOJIeb 00BbEKTa
0OBIYHO XOPOLIO U3BECTHA;

2) OHO BCJIMKO HAa BBICOKHX YaCTOTax,
1€ HOMUWHAJIbHas1 MOACIb 00BeKTa
BCCrga HETOYHAasA

1) OHO BeTMKO Ha HU3KUX YacTOTax,
riIe HOMHHAJIbLHAs MOJIENIbL O0OBEKTA
0OBIYHO XOPOIIIO U3BECTHA; 2) OHO
MaJio Ha BBICOKHX YacTOTaX, I
HOMHHAaJIbHAs MOJIe]Tb 00BbeKTa
BCErJa HETOYHAs

1) OHO 0OIMHAKOBO KaK Ha HU3KHUX,
TakK M Ha BBICOKHX YacTOTax, a
HOMHHAJIbHASI MOAEIb OOBEKTA HE
MMEET 3HAYEHUS
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Yemy paBHA YyBCTBUTEIBHOCTh
Pa30MKHYTOM CUCTEMBI?

1

H(s) ,rne H(s) - I1® natuuka
00paTHO¥ cBsam

1

G(s) , rae G(s) - [1® oObekTa
YIPaBJICHUS

1

1+ G(s)H(s) ,re G(S) - TId
o0bekra ynpasienus, H(S) - [1O
JaT4MKa 0OpaTHOMN CBA3U

1

(0.0]
0
18 | Uemy paBHa 9yBCTBUTEIBHOCTH 3aMKHYTOM 1
CHUCTEMBI? H(S) e H(s) - TI® naruuka

00paTHO# ceaaw

1

G(s) ,roe G(s) - I1d obbekTa
yIpaBJIeHUs

1

1+ G(S)H(S) , T G(S) - [I®
o0bekTa yupasienus, H(S) - IO
JlaTYrKa OOPATHOM CBA3M

1

o0

0
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Uewm oOwsicusercs nomysipaocts [T 1 -

peryasiTopoB?

YHUBEpCaTbHOCTHIO BBIPAOOTKH
PETYIHUPYIOIIUX BO3ICUCTBUN 1
JICLIEBU3HOW pealin3aluu

P0o0acTHOCTBIO B pa3HBIX YCIOBUAX
paboThl U HYHKIMOHATIEHOM
POCTOTOM, obneryaromieit
9KCILTYaTalUIo

Tpanuuueit reopun
ABTOMAaTHUYECKOTO YIIPABJICHUS

HpaKTI/IKOfI HCIIOJb30BaHUA CUCTCEM
ABTOMAaTHUYE€CKOT'O YIIPaBJICHUA

20

Kaxosa nepenarounas ¢pynakiums [TH]]-

peryiaropa?

K;+ Kos + K3s

K; +Kos + 1

K; + Ka/s + K3/s°

Ki/s + Kbos + 1

(Kss°+K s +Ko)/s

21

Korna [TU]/]-peryasaropsl 0COOEHHO MOJIE3HbI

C TOYKH 3pCHUA YMCHBIICHUSA

Korga o6wext ynpasnerns G(s)
VMMeeT OJIH WU JIBa HyJs (Win
MOXET OBITh AIMPOKCUMUPOBAH




YCTaHOBUBIIEHCS OUIMOKH U yITyqIlIEHUS
BU/JIa IEPEXOAHON XapAKTEPUCTUKHU ?

MOJIEJIbIO BTOPOI0 MOPSIAKA)

Korna o6wext ynpasnerns G(s)
HMMEET OJIMH WJIM JBa Iojroca (UiIu
MO>KET OBITh alnMmpOKCUMHUPOBAH
MOJIEJIbIO BTOPOTO MOPSIAKA)

Korga o6wext ynpasnenus G(s)
UMEeT TP NOJroca (MM MOXKET ObITh
anmnpOKCUMUPOBAH MOJEIIBIO
TPETHETO MOPsIJIKA)

22

[Touemy nipu BeIOOpE mapamerpoB I[TN/I-
perymusiTopa U3 ycjaoBusi o0ecrieyeHus
pOOACTHOCTH CUCTEMBI UCTIOIB30BaAHKE
nakera MatLab siBisieTcst 5 pexTuBHBIM?

C nomompio MatLab MmoxxHO
Hanboee 3(h(HEeKTUBHO MPOBEPUTH
poOaCTHOCTh CUCTEMBI ITyTEM
MMUTAIIMOHHOTO MOJICITHPOBAHHS

MatLab sBisieTcsi COBpeMEHHBIM
YHHUBEPCATHHBIM U MOITHBIM
CPEICTBOM JIJIsl MOACINPOBAHUS
JIOOBIX MPOIIECCOB M OOBEKTOB

[TapameTpsl MOKHO MTOA00paTh
METOJIOM UTEpaLui, a ¢ IOMOIIBIO
MatLab utepanroHHbIie TPOLEAYPHI
CHHTE3a BBINOJHAIOTCS HanboJiee
a3 pexkTUBHO

23

Kakue meTonpl cunte3a podacTHbix CVY ¢
[N /I-perynaropoM ObLIA PACCMOTPEHBI B
cemectpe?

Merto1, OCHOBaHHEIM Ha
HCIIOJIb30BaHUH OLICHKH Ka4ueCcTBa
MBMO u onTHMaiabHBIX 3HAUCHUH
ko3 purmeHToB
XapaKTEPUCTUUYECKOTO TOJIMHOMA
3aMKHYTOM CHUCTEMBI

MeTtoj, OCHOBAaHHBIM Ha
KCIIOIB30BaHUH KOPHEBOTO
rogorpadga

Merto/1, OCHOBaHHEIM Ha
HCIIOJIb30BaHUH OLICHKHU Ka4uecTBa
MBMO u MeToJ1, OCHOBaHHBIN Ha
UCIIOJIb30BAaHUH KOPHEBOI'O
rojorpada

Merto/ cuHTE3a, OCHOBAHHBIN Ha
rapaMeTpUIeCcKor ONTUMU3AIUN
CUCTEM YTPABJICHHUS

Bce meTozpl, yka3aHHBIE B IpYyTHUX
OTBETaxX

24

YT0 naeT UCIOIb30BaHUC
npealecTByomero Guibrpa?

[IpakTHUecKku 3TO HUYETO HE JAET,
M03TOMY B OOJIBIIMHCTBE CIIy4aeB
MIPUHUMAIOT, 4TO ero [1P=1

OH 103BOIAET 00ECIIEUUTD
JKeJlaeMoe IT0JI0KeHHEe oJirocoB 11D
pazomkHyTOoi CY

OH 103BOJISET OCYLIECTBUTH
MpEeIBAPUTENIbHYIO (PUIBTPAIIHIO
BXOJHBIX CUT'HAJIOB C LICJIBIO
YJIYYIIUTh NEPEXOTHYIO




XapaKTePUCTHKY

OH no3BoJsieT 00ecneunTh
JKenaemoe 1osoxkeHue nyneu 1P
3aMKHyTOM CVY, HCKIIIOUMB B TO K€
BpeMs BIIMSIHUE TOJII0COB 2T0oH 11D Ha
NEPEXOAHYI0 XAPAKTEPUCTUKY

OH mo3BoJIsIeT 00ECTICUNTh
JKeJIaeMoe MoJIoKeHre 1mojrocoB [1D
3aMKkHYTOH CVY, HCKIIIOUUB B TO KE
BpeMsi BIusgHUE HYJIs 3Toi 11D Ha
MEPEXOIHYIO XapaKTEPUCTUKY

25

MatLab o0iaaeT BO3MOXKHOCTIMHM. ..

Crennanu3upoBaHHOTO
IPOTPaMMHUPOBAHUS

YHuBepcalbHOT0 MPOrpaMMHPOBAHUS

CoOBbITUIHO-OPUEHTHPOBAHHOT O
IpOrpaMMHUpPOBaHUs

[IpoGeMHO-OpUEHTHPOBAHHOTO
IPOrpaMMHUPOBAHHUS

[IponieccHO-OpHEHTUPOBAHHOTO
IPOrpaMMHUPOBAHHUS

OOBEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHHUS

HHTennexTyanbHOro
IPOrpaMMHUPOBaHUS

26

Uro npeacrasisieT coboit MatLab 1o
CyHIECTBY?

YHUBepcallbHbIN NaKeT MIPUKIIAJIHbBIX
porpamm

Crnenuanu3upoBaHHbBIN MMAKET
MIPUKJIATHBIX TPOTrpaMM

[TakeT nporpamm Juist
MOJIETTMPOBAHUS CUCTEM YIPaBICHUS

MaTtpuunyto J1abopaTopHIo

MaTemaTuuecKyo J1adbopaTopHUIo

MouHbIN KaIbKYJISATOD

COBOKYMHOCTH MaTPHIL, Tpa@UUecKUX
M300pakeHUI U CKPUIITOB JIJIst
MOJICTTHPOBAHUS

HHTepakTuBHYIO Cpeny A1 HAyYHBIX
U UHXEHEPHBIX BBIUMCICHUN

27

C KaKMMH 00bEKTaMH MTPUXOAUTCS UMETh
JIEJIO TTOJIb30BATENI0 MPU paboTe B cpeie
MatLab?

HNHCTpyKIIMK U IEpEMEHHBIE

Marpuiisl

['paduueckue n300paxeHus

Cxpuntsl

MmuoxecTBa

Bce 00bekThI, nepeuncieHHble B
JPYTUX OTBETaX

1)UHCTpyKIMH 1 IEPEMEHHBIE;
2)Marpunst; 3)[ padhuyeckue
n3o0paxenusi; 4) CKpUITHI

YAHCTPYKIIMH U IEPEMEHHBIE;
2)Martpuiipl; 3)CKpUNITHI

28

YTo 3HAYUT 0OBEKTHO-ODUEHTUDOBAHHOE

To ke, 4T0 U TPOOIEMHO-




porpaMMupOBaHue?

OpPUEHTHUPOBAHHOE
MIPOrpaMMHPOBAHHUE

[Iporpammbl MOAETUPOBAHUS
OpPUEHTUPOBAHBI HA OOBEKTHI
HCCIEA0BaHUs

OOBbeKTHl MOJICTUPOBAHUS
PaBHOLIEHHBI OPUEHTHUPAM
IPOrpaMMHBIX CBOWCTB

H3menenue nporpamm
MOJIEJIMPOBaHUsl OPUEHTUPOBAHO HA
CO3/IaHNE HOBBIX CBOMCTB 00BHEKTOB

W3Mmenenne cBOMCTB OOBEKTOB
MOJICJIMPOBAHUS OPUEHTUPOBAHO HA
CO3J]aHUE TTPOrpamMM

OpueHTUpHI IporpamMM HalleJIeHbI Ha
00BEKTHI MOACTUPOBAHNS, KOTOPHIE
JIETKO U3MEHSTh

OOBEKTHI MOJCIUPOBAHUSA ABJIAOTCA
OpHUCHTHPAMU I IIpOrpamMm,
KOTOPLIC JICTKO U3MCHATH

Mogenu cucteM 001a1a10T
CBOMCTBaMU OOBEKTOB, KOTOPHIE
JIETKO MOKHO U3MEHSITh

IlepeyeHb NpakKTHYECKUX 3AHATHI

HanmenoBanue

Kou-
OcHanienue BO
4acoB

1 cemec

p

[Tpaktuueckoe 3anstue Nel
«O3HAaKOMIIEHHE C BO3MOKHOCTSAMHU
nporpaMMHoro makera MatLab no
MOJICJIUPOBAHUIO JINHEUHBIX
muaamudeckux CYy»

[TporpammubIil kommexke MatLab

ITpakTrueckoe 3ansaTue Ne2
«IIpumenenune gpynkuuit MatLab: roots,
tf, series, parallel, feedback, pole, zero,
poly, conv, polyval, mineral, pzmap, step»

[TporpammMublii kommiekc MatLab

ITpakTrueckoe 3ansaTue Ne3
«IIpeobpazoBanre MOACIN TUHEHHOMN
CHCTEMBI CUCTEMBI 3-TO TIOpsi/IKa C
MOMOIIbI0 (DYHKIIUH SS»

[TporpammusIil komrieke MatLab

[TpakTunueckoe 3anstue No4
«Mcnonp3oBanue GpyHknuu Isim mis
BBIYMCJICHHUS COCTOSIHUS M BBIXOIHOM
MIEPEMEHHON

[TporpammubIil kommexke MatLab

IIpakTrueckoe 3ansatue Ne5
«MccnenoBanue 4yBCTBUTENBHOCTH

[TporpammubIil kommieke MatLab




CHUCTEMBI 2-TO MOPSAKA»

[TpakTuueckoe 3ansatue Ne6 «Iloctpoenue

[Tporpammusrii kommieke MatLab

KOpHEBOT0 rojiorpaga ¢ CroiIb30BaHUEM 2
dbynkuwmii rlocus u rlocfindy
[Ipaktuueckoe 3anstue Ne7 «Cunres [TporpammusIil komruieke MatLab
pobactHoit CY temmneparypoii ¢ [TN]I- 2
perynsaTopom ¢ nomoiisio MatLaby
[IpakTuueckoe 3ausatue Ne§ «Cunrtes [Tporpammusrii komruieke MatLab
pobactroit CY nuckoBojom ¢ [TH]I- 4
peryisTopoM ¢ nomonisio MatLaby

HToro yacos B 1 cemecTpe: 18




[Tpunoxenue 1

CTpykTypa U conepkaHue TMCHMILIMHBI «MaTeMaTH4ecKoe MOIeJTUPOBAHNE 00bEKTOB M CHCTEM YIIPABJICHUS»
no HanpasJjennio 27.04.04 «YnpapJieHue B TEXHUYECKUX CHCTEMax» U
NpoGUII0 MOATOTOBKHU «JIEMEHTHI M YCTPOHCTBA BbIYUCINTEIbHOH TEXHUKH M CHCTEM YIIPaBJICHUS»

Buabl yueOHoii padoThl, Buani DOnMLL

o « BKJIIOYasi CAMOCTOATEIbHYIO CaMOCTOATEIbHOMI p

R a 6 6 arrecra
Ne No 3| 5 E padoTy CTyIeHTOB, U padoThI —
n/n Paznen = g g TPYAOEMKOCTh B Yacax CTYAE€HTOB

5]

O|F 8 a1 [ WC | a6 [ CPC | KCP |II|CH | Pe | T | 3 | 3

p ¢

BBenenne. Marematudyeckoe — MOJCIUPOBAHUE
OOBEKTOB M CHCTEM YIPABIEHUS C I[OMOILBIO
nporpaMmmHoro nakera MatLab. [Ipumep ananuza c
nomouipto makera MatLab  maremaruueckoit
Mozenu  MexaHumdyecko  cucrembl. CoznaHue
OpOoTrpaMMbl, TO3BOJAIOMIEH B HMHTEPAaKTUBHOM
1.1 | pexxume wuccienoBaTh BIMSHUE COOCTBEHHOH | 4 1 6 6
4acTOThl KoJieOaHUl M Kod(pdHUIMEeHTa 3aTyXaHUs
Ha cBOOOAHOE JBMXKeHHEe Macchl. Paborta B cpene
MatLab ¢  anreOpandeckuMu  IOJMHOMAaMH,
nepeaaTouyHbIMu  QYHKIUSIMH W CTPYKTYPHBIMA
cxeMaMy. BpbluncrneHue peaknuu CHCTEMbl Ha
€IMHUYHOE CTYIIEHYaTOE BO3/ICUCTBHUE.

1.2 | Ilpaktuueckoe 3anstie Nel «O3HakoMIeHHE € 4 2 6 6
BO3MOXHOCTSIMM TIporpaMMHoro makera MatLab




M0 MOJICJTUPOBAHUIO TUHEHHBIX JUHAMUYECKUX
CY»

1.3

AHanu3 Mojesieil B nepeMeHHbIX COCTOSIHUSI B
MatLab. JluneiiHas Mozellb  JUHAMUYECKOU
CHUCTEMBI B MEPEMEHHBIX COCTOSIHUSA. MaTpu4HO-
BEKTOPHbIC YPABHEHUSI COCTOSHUSL U HAOIIOJICHUSI.
IIpeoOpazoBanne MoOJAENN JIMHEHWHOW CHCTEMBI C
nomotipio GyHkiuu ss. Vcnonb3oBanue GyHKIUU
Isim i1 BBIUMCIEHUS COCTOSIHHUSI U BBIXOJHOM
IIEPEMEHHOM.

1.4

[Tpaktuyeckoe 3anstue 2 «lIpumenenue GpyHKIuit
MatLab: roots, tf, series, parallel, feedback, pole,
zero, poly, conv, polyval, mineral, pzmap, step»

1.5

IIpumMeHenne MeTOIa KOPHEBOT0 rogorpada maias
anasm3a u cuHre3a CY. llonarue kopHeBOro
rogorpada (KI'). Dranel nocrpoenus KI'. ITpumep
agann3a U cuHTte3a CY ¢ nmomompio Merona KI'.
Br16op 1apamMeTpoOB C  TOMOIIBIO KT
UysctBurensHocTh cucteMbl u KI'. Ilocrpoenue
KI' mna CV 2-ro nopsnka ¢ IIWU/I-perymasatopom.
[Toctpoenue KI' ¢ momomsto MatLab.

1.6

[TpakTrueckoe 3austue Ne3 «IIpeobpa3oBanue
MOJIEJIN JINHEHHOU CUCTEMBI CUCTEMBI 3-TO
MOPSIIKA C IOMOIIBIO (DYHKITHH $$»

1.7

MeTox 4ACTOTHBIX XapPaAKTEPUCTHK IJIsl aHAJIN3A
u cuHTe3a CY. TpeOoBaHUS K KAUECTBY CUCTEMBI B
yacToTHOI o6Onactu. Mcmonws3oBanme MatLab B
METO/IE  YaCTOTHBIX  XapaKTEPUCTHK. AHanu3
ycroitunBoctu ¢ nomouisto MatLab. Cunte3 CV ¢




oOpaTHOH cBs3b10. CHCTEMBI C MPEALIECTBYIOIINM
¢unbTpom. CHHTE3 CUCTEM ¢ OOpaTHOU CBS3BIO TIO
COCTOSIHUIO. YTIPaBJISIEMOCTh M HaOIII0/1aeMOCTb
cucreM. CuHTe3 ¢ mnpuMeHenunem MatlLab u
Simulink.

1.8

[IpakTuueckoe 3anatue Ned «Mcnonb3oBaHue
¢Gbynkuuu Isim 17151 BBIYMCIICHUS] COCTOSTHUSA U
BBIXOJIHOW TTEPEMEHHOMN

1.9

CuHre3 cucTeM ynpasjeHHs C HCIOJIb30BAHHEM
MatLab. Tpe6oBanus k cuntesupyembim CV.
AnroputMm npouecca cunresa CVY. Ilpumep cunresa
CVY uyteHueMm uHpoOpMalUU C AUCKA. YTPOIIECHHAs
MOJIEJIb CUCTEMBI C JKECTKOW IIJIACTMHON U MOJEINb
C IBYMs MaccaMH M yIpyrou ImiacTuHou. Monens
CY B mnepeMEeHHBIX COCTOSHUS. [Tonyuenune
nepexoaHplx (QyHKUuMH ¢ nomompo  MatLab.
Peakuuss Ha BO3MylleHHME. AHaJIM3  BIUSHUS
KodduimeHTa YCUJICHHS. Ob6ecnieuenue
TpebyeMoro kadecTBa. M3MeHeHne KoH(Urypauu
cucTeMbl. AHaIIN3 yCTOMYMBOCTH.

1.10

[Ipaktuueckoe 3anstue Ne5 «Mccnenoanue
YYBCTBUTEIBHOCTH CUCTEMBI 2-TO TIOPSIIKA

1.11

PobGacTHble cucTtembl ynpaBjeHusi. [IpuduHb
HETOYHOCTH MaTEMaTHYECKUX MOJEIECH peabHBIX
bus3mdeckux cucreM. CHHTE3 CHUCTEM BBICOKOM
TOYHOCTH npu HaJTUIuHU CYIIIECTBEHHOU
HEOIPEAEIEHHOCTH 00BeKTA. Omnpenenenue
poOacTHOM Cy. Pobactubie cy u




4yBCTBUTEIbHOCTD. Biusiaue U3MEHEHUs
napaMeTpoB OOBEKTa YNPaBICHUS HA BBIXOTHYIO
IIEPEMEHHYI0 B Pa30MKHYTOM U 3aMKHYTOH CVY.

1.12

[Ipaktnueckoe  3ansatue  Ne6  «Iloctpoenue
KOpHEBOro  roxorpadga Cc  HCIOJIb30BaHUEM
dbynkumii rlocus u rlocfindy

1.13

PobactHbIe CHCTEMBI yIpaBJieHHS.
YHyBCTBUTEIBHOCTh CUCTEMBI. YMeHbllIeHNE
YYBCTBUTEJIBHOCTU 3aMKHYTOM CVY B HyXHOM
JUana3oHe 4acToT. YyBCTBUTEIBHOCTh CUCTEMBI U
qyBCTBUTEIBHOCTh KOPHS. AHaJIM3 pOOACTHOCTH.

1.14

[Tpaktueckoe 3austue Ne7 «Cunrte3 pobacTHOI
CY rtemneparypout c¢ IIWUJl-perynsitopom ¢
oMo MatLaby»

1.15

PobacTHble cucTemMbl ynpasiieHUusl. AJJIUTHBHOE
OTKJIOHEHHE. MYyJIbTUIUIMKaTUBHOE OTKJIOHEHHUE.
PoOactHblii kputepuii  yctoitumBoctH. CHHTE3
pobactHeix CVY. 3amaya cuHTe3a poOacTHOM
CHCTEMBI B YaCTOTHOI 00J1acTH. DTamnbl IpoIeyphl
cuHTe3a podactHoil CVY.

10

1.16

CuHTe3  podacTHBIX  CHCTEM ¢ HNHUA-
peryasitropamu. [I1/[-perynsaTopsl, uX BIMsSHUE Ha
NepeaTOuHy0 (YHKLUHUIO Pa30OMKHYTOH CHCTEMBI
ynpasienusi. KopueBoii rogorpag cucremsl 2-ro
nopsinka. Cunre3 poOactHeix cucreM c¢ [IH]I-
PEryIsaTOpaMH. Meronsl, CBSA3aHHBIC c
UCIIOJIb30BaHUEM KOPHEBOT'O rojorpada u OLEHOK
kauecTBa. MHTerpansHbie onenku kadecrsa: MKO,
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MO, UBMO, NBKO.

1.17

Cunre3  pobGactHpix cucrem ¢ IIAI-
peryasitopamu.  IlepBeiii  meTon — cuHTE3a,
OCHOBaHHBIM Ha HCIIOJIb30BAHUU OLIEHKHU KadecTBa
NBMO u ONTHUMAJIbHBIX 3HAYECHHUU
KO3 PHUIMEHTOB XapaKTEPUCTHUECKOTO TOJIMHOMA
3aMKHYTOM cucteMbl. [IpuMep cuHTE3a podacTHOM
CUCTEMBI peryimupoBaHus Ttemmeparypsl ¢ IIHM/I-
PEryJISITOPOM.
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1.18

CuHTe3  podacTHBIX  CHCTEM ¢ HHUA-
peryasTtopamu. Cunrte3 pobactueix CY c IMU/I-
perynsaropamu ¢ nomomipto MatLab. Kopnesoit
rogorpad CVY u ucnons3oBanue Qynkiuu rlocfind.
Anamu3 pobactHoctu CVY  Temmeparypoit 1o
OTHOIIICHHUIO K TTapaMeTpy 0OBEKTa yIpaBICHUSI.
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1.19

Cunre3 podactHbIX cuctem ¢ [TAI-
peryasitopamu. Peanuzanus [T /I-perynstopa ¢
MTOMOIIIBIO OTIEPAITMOHHBIX YCHIIUTEIEH.
3aBUCHMOCTH YPOBHS MAIIMHHOTO UHTEJIJICKTA
coBpeMeHHbIX CVY 0T HeonpeaeneHHOCTH
apamMeTpOB U BO3MYILIEHUM.
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1.20

[TpakTueckoe 3ansaTue Ne§ « CuHTe3 podacTHOM
CY nuckosonom ¢ [TN/I-perynsiTopoM ¢ MOMOILBIO
MatLaby (oxoH4YaHME)
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®opma arTecTaluu

Bcero yacoB o AuCIUIINHE B CEMCCTPC
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