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1. Henn, 3a1a4u ¥ IVIaHUPYeMble Pe3yJIbTAaThl 00y4eHHs 110 JUCHUILTHHE

K ocHOBHBIM 11€15IM OCBOEHUS TUCHUILIIMHBI «MaTeMaTH4ecKoe MOJIETUPOBaHIE OOBEKTOB U
CHUCTEM YMPABJICHUS» CIEAYET OTHECTH:

— (QopmupoBaHHE Yy CTYIEHTOB 3HAHUNA OOIMIMX TPUHIMUIIOB, METOIOB U CPEACTB
MaTeMaTHUYECKOT0 MOJICIUPOBAHUS OOBEKTOB U CUCTEM YIPABICHUS;

— TOJATOTOBKY CTYJASHTOB K JESATCIBHOCTH B COOTBETCTBUU C KBAIU(DUKAIIMOHHON
XapaKTEPUCTUKON MarucTpa 1o HanpaBJICHHUIO.

3aia4yu TUCHUIUINHBIL:

- Os3HakoOMJICHHE C OCHOBHBIMH TIOHATUSMHU, OTHOCSIIMMHCS K MaTEeMaTHYECKOMY
MOJICTTPOBAHUIO 00BEKTOB U cucTeM yrpasienus (CY);

- U3YYCHHE CTPYKTYPBI, XapaKTEPUCTUK U (DYHKIIMOHATHLHBIX BO3MOKHOCTEH UCIIOIB30BAHUS
nporpammHoro nakera MatLab s monenupoBanusi 00bekToB U CY B 1ENIOM;

- u3yuenue mojeneid CY B mepeMeHHBIX COCTOSIHUSI M COOTBETCTBYIOIUX METO/I0B PEIlICHUs
BEKTOPHO-MATPUYHBIX YPABHEHWH COCTOSIHHSI W HAONIOJACHHUS, B TOM 4YHCIE C TIOMOIIBIO
nporpaMMHoro nakera MatLab;

- U3y4YeHHE YaCTOTHBIX MoJenel u MeTofoB uccienoBanusi CY ¢ oOpaTHOI CBA3BIO, B TOM
YHCIIE ¢ IOMOIIIBIO POrpaMMHOT0 aketa MatlLab;

- U3y4YeHUE NMPUMEHEHHUS MeToAa KopHeBoro rogorpada mis ananuza u cuareza CY, B Tom
Yrclie C MOMOIIBI0 TPOrpaMMHOTo nakera MatLab;

- n3ydyenue pobactueix CY, onpeneneHne UX 4yBCTBUTEIBHOCTH, OCYIIECTBICHUE CUHTE3a
pobactabix CY B yacTOTHOM 00J1acTH;

- U3y4eHue MeTo10B cuHTe3a podbactusix CVY ¢ [IU/]-perynsropamu, B TOM YKCIIE C TOMOIIBIO
nporpamMmmMHoOro nakera MatLab.

O6yuenne mno mucHuminHe «MaTemMaTuyeckoe MOAETUPOBAaHUE OOBEKTOB U CHCTEM
yIIpaBIICHUS» HAMIPABJICHO HAa (POpMHUpPOBAHHUE Y O0YUAIONIUXCS CIICTYIONIINX KOMIIETCHITHIA:

Kox m HamMeHOBaHMe KOMIIETEH U NHaukaTopbl J0CTHXKEHHS
KOMIIETeHIINH
OIIK-4. Cnocoben ocymectBisaTh oueHky | MOIIK-4.1. YMeer mpous3BOAUTH pacueThl H
3¢ (HEeKTHBHOCTH  PE3yJabTAaTOB  pa3pabOTKH | MOJCIUPOBAHHE, B TOM YHCIe B
CUCTEM  YNpaBIE€HUA  MaTEMAaTHUYECKUMH | CIEHHATIN3UPOBAHHOM MPOrPaMMHOM
METOAaMU obOecrieueHnn, HCCIEAyeMbIX OJOKOB U

YCTPOMCTB CUCTEM YIIPABICHUS, OTHOCSIIUXCS
K Npo¢ecCHOHAIbHOW JEeATENBHOCTH IO
HAIPABIIEHUIO MTOATOTOBKH;

HNOIIK-4.3. Bmageer HaBbIKaMHU o
MPAKTUYECKOMY TMPOBEJIEHUIO PACUeTOB U
MOJICTTUPOBAHUIO OJIOKOB M YCTPOHCTB CHCTEM
VIpaBIeHUS U UX CHHTE3Y B COOTBETCTBHH C
TEXHUYCCKHUM 3aJaHUuECM;

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMbl

JucuuMmiuHa  OTHOCHUTCS K  oOs3arenpHOM  yacTh, (GOpMUPYEMOHl  y4acTHHKaMH
o0Opa3oBaTenbHBIX OTHOIIEHUH 010Kka b1 «/[ucuumiunas! (MOTyIIN)».

Jucuunirza 6azupyercs Ha CIeAYIOIUX, TPOHIEHHBIX JUCIUIUINHAX:

- «ATAaNTUBHOE YITPABIICHUEY;

- «ABTOMAaTH3aLUs YKCIEPUMEHTANBHBIX MCCIEIOBAaHUN M UCIBITAHUH OOBEKTOB U CHCTEM
YIIPABJICHU

- «CucTemHbIl aHAJIN3 B YIIPABIEHUU TEXHUYECKUMH CUCTEMaMU»;

Hucnunnmna «MareMaTudeckoe MOJENUPOBaHUE OOBEKTOB M CHCTEM YIPABICHUS»
JIOTUYECKH CBS3aHA C MOCIEAYIOUIMMH JUCHMIIIMHAMU: «KOMIIBIOTEPHBIE TEXHOJIOTHH YIIPaBICHHUS
B TEXHUYECKUX CUCTEMAX).



3. CTpyKTypa U coepkaHue TUCHUIINHBI

OO11ast TPYI0EMKOCTh JUCIUILTHHBI cocTaBisieT 4 3aueTHbix(e) equnuii(bl) (144 yacos).

3.1

3.1.1. Ounas dpopma oOydeHUs

Bunbl yueOHoli paboThbl U TPY10€MKOCTh

Ne . KoanuecTtBO CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 3 cemecTp
1 | AyauTopHble 3aHATHS 36 36
B ToMm uncie:
1.1 | Jlekiumu 18 18
1.2 | CemuHapcKkue/IpakTUYECKHUE 3aHATHS - -
1.3 | JIaboparopHbIe 3aHATH 18 18
2 | CamocTosiTe/ibHasi paboTa 108 108
B ToMm uncie:
2.1 | IloaroToBka u 3amuTa JIAOOPATOPHBIX 48 48
pabor
2.2 | CamMOCTOSATEIbHOE N3YUEHHUE 48 48
3 | [IpomekyTouyHas aTTecTamus
3auet/aud.3auer/IK3aMeH JK3aMCeH
Hroro 144
3.2 TemaTnuyeckuii MJIaH U3y4YeHHs TUCHUTITIHHBI
(o ¢popmam oOyueHus)
3.2.1. Ounas dpopma oOydeHUs
TpyroeMkocTsb, yac
AyauTtopHas pabora =
22 |2 |3.|2
Ne Pasjennl/TemMbl o < S E o .| 55| 88
n/n AUCHMILTHHBI 3 = § > E S E 2] 83
2 58 |EEE| & | 2| 5a
= S § o] 8 o) < g g
S NENEHE
@)
1. | Beeneune 2 2 12
2. | AHanu3 Mojieneil B epeMEeHHBIX 2 2 12
cocrosiHust B MatLab
3. | IlpumeHeHnEe MeTO1a KOPHEBOTO 2 2 12
rojgorpada s ananu3a u cuaresa CY
4. | MeToJl 4aCTOTHBIX XapaKTEPUCTHK AJIs 2 2 12
aHanu3a u cunreza CY




5. | CuHTe3 cUCTEM yIpaBIICHUS C 2 2 12
ucnonbp3oBanuem MatLab
6. | PobacTHbIC CHCTEMBI yIIPaBICHHS 4 4 24
7. | Cunres pobactabix cuctem ¢ [TH]I- 4 4 24
peryiasTopaMu
Hroro | 144 18 18 108

3.3 ConepxaHue TUCHUNITHHBI

Beenenune

MareMaTHueckoe MOJIJINPOBaHUE OOBEKTOB U CUCTEM YIPABJICHHUS C IOMOLIbIO
nporpamMHoro nakera MatLab. [Ipumep ananusa ¢ momonipio makera MatLab maremaTrueckoi
MO/JIEJIN MEXaHUUYECKOW CHCTEMBI, BKJIIOUAIOLIeH Maccy, pyxuny u aeMidep. Cozganue B cpene
MatLab nporpammebl, TO3BOJISIONICH B MHTEPAKTHBHOM PEXHUME HCCIE0BATH BIUSIHUE
COOCTBEHHOM 4acTOThI KosieOaHuii U ko3 uIeHTa 3aTyxaHus Ha CBOOOIHOE ABMIKEHUE MACChI.
Pabora B cpene MatLab c anrebpanueckumu MoJIMHOMAaMHU, MEPEJATOYHBIMUA (QYHKIIUAMU
CTPYKTYpPHBIMH cXeMaMH. BblunciieHne peakiiiy CUCTEMBI HA €IMHUYHOE CTYIIEHYAaTOe
BO3JICUCTBHE.

AHaJjm3 MojeJieii B mepeMeHHbIX cocTosinus B MatLabJluneitnas Moziens TMHAMUYECKOM
CUCTEMBI B IEPEMEHHBIX COCTOSIHMSI. MaTpUYHO-BEKTOPHbIE ypaBHEHUS. Y paBHEHUS COCTOSIHUS U
HabmoieHus. Matpuia oobekra (kor¢huIMeHToB), MaTpulla yIpaBieHus (BXoaa), MaTpulia
HaOmoeHus (BbIxoa), u Matpuia ooxona. [IpeodpazoBanre Moaenu IMHEWHONU CUCTEMBI C
nomolieio GyHkimu SS. Mcnonp3oBanue GyHkunu ISiM [uist BBIYUCICHNUS COCTOSIHUS U BBIXOIHON
IIEPEMEHHOM.

IIpuMeHeHne MeTOIa KOPHEBOro rogorpaga st anaausa u cunreza CYllonsartue
kopHesoro rogorpada (KI'). Oramsr moctpoenus KI'. [Ipumep ananuza u cuareza CY ¢ moMoIbio
metona KI'. Bei6op mapametpoB ¢ nmomomisto KI'. HyBctButensnocts cuctemsl U KI'. [Toctpoenue
KT gnst CY 2-ro nopsinka ¢ [T /I-peryssitopom. Tloctpoenune KI' ¢ momorsto MatLab.

MeTtoa 4aCTOTHBIX XaPAKTEPUCTHK VI aHAJIU3a U cuHTe3a CY

TpeboBaHus K KaUeCTBY CHCTEMBI B 4aCTOTHOM oOsiactu. Mcnonb3oBanue MatLab B meTone
YaCTOTHBIX XapaKTePUCTHK. AHAIN3 ycTOHuMBOCTH ¢ momolnbto MatLab. Cunre3z CY ¢ oOpatHoii
cBs13b10. CHUCTEMBI C MpeaIecTBYIOMUM GuiIbTpoM. CHHTE3 CHCTEM ¢ 00paTHOM CBS3BIO MO
COCTOSIHUIO. YTIPaBIIIEMOCTh M HabmogaeMocThb cucreM. CuHTe3 ¢ npuMeneHneM MatLab u
Simulink.

CuHTe3 cucTeM ynpaBiieHHs ¢ ucrnojas3oBannem MatlLab

TpeboBanust k cunTe3upyemMbiM CVY: Xopolrast KOMIIEHCAIMsl BO3MYIIEHUHN, KeTaeMblid BU]T
peaKuy Ha 3a/1ar0lee BXOJHOE BO3ICHCTBYE, alcKBaTHBIE BEIXOAHBIE CUTHAJIBI MCIIOJHUTEIBLHOTO
yCTpPOMCTBA, Majasi YyBCTBUTEIBHOCTh K U3MEHEHHIO MTAPAaMETPOB M poOACTHOCTh. AJNITOPUTM
nporecca cunte3a CY. ITpumep cuntesa CY ureHuem nHpopMalmu ¢ Jucka. Y IpoIieHHast MoJIeNb
CUCTEMBI C KECTKOH MJIACTUHOW U MOJIENb C ABYMsI MaccaMu U yIpyroi miactuHoil. CTpykTypHas
cxema 3amMkHyTOl CY. Monens CVY B nepeMeHHBIX cocTosiHUs. [lomydyeHnue nepexoHbix QyHKIMMA
¢ noMoI1ubio MatLab. Peakius Ha Bo3MmyIieHrne. AHaJIN3 BIUSHUSA KOAQUIIUEHTa YCUIICHUS.
Obecneuenne TpedyeMoro kauecta. MsmeHeHne KOHPUTYpaluu cCUCTEMBI. AHAINU3 YCTOMYUBOCTH.
VYceroituuBocth CY ¢ 00paTHOM CBSA3BIO MO CKOPOCTH.

PobacTHbIe cucTeMBbl yHpaBJIeHUs

[IprurHBI HETOYHOCTH MaTeMaTHYECKUX MOJIelel pealibHbIX (pusnueckux cucreMm. CUHTE3
CHCTEM BBICOKOH TOYHOCTH MPU HAJIMYMH CYIIECTBEHHON HEONPEAEICHHOCTH 00BEKTA.
Onpenenenne pobactaoit CY. PoGactaeie CY 1 4yBCTBUTENBHOCTh. BriusHne nu3meHeHus
napamMeTpoB 0OBEKTa YIPaBJICHUS Ha BHIXOJIHYIO IEPEMEHHYIO B pa30MKHYTOU U 3aMKHYTOH CY.
YyBCTBUTEIBHOCTh CUCTEMBI. ¥ MEHBIIIEHHE YyBCTBUTEIHHOCTU 3aMKHYTOM CY B HY’)KHOM




JMara3oHe 4acToT. YyBCTBUTENBHOCTh CUCTEMBI M YyBCTBUTEIBHOCTh KOPHA. AHAIN3
pobacTHOCTH. AJIUTUBHOE OTKJIOHEHHE. MyIbTUIUIMKATUBHOE OTKJIOHEHHE. PoOacTHBIN KpuTepHii
ycroitunBoctu. CuHTe3 podactHbix CVY. 3amavya cuHTE3a POOACTHON CHCTEMBI B YaCTOTHOM
obnactu. Drarsl npoueaypsl cuaTe3a podactaoit CV.

Cunre3 podacTubix cucrem ¢ [IU-peryasitopamu

[MN/I-perynsaropsl, MX BIMSHHE HA NEPEAATOYHYIO (YHKIHMIO PA3OMKHYTOH CHCTEMBbI
ynpasinenus. KopHeBoit rogorpad cucremsl 2-ro nopsiaka. CuHTe3 podactHbiX cuctem ¢ [TH]I-
perynsaropamMu. MeTOo/IbI, CBSI3aHHBIC C UCTIOJIB30BAHUEM KOPHEBOTO Tojorpada u oreHOK Ka4ecTBa.
Nurterpanbubie onenku kadectBa: HMKO, MO, MBMO, MBKO. IlepBblii MeTOJ CHUHTE3A,
OCHOBaHHBIM Ha HCMOJb30BAaHUM OLEHKH KadyectBa HMBMO wu onTuManbHBIX 3HAYCHUM
KOA(p(UIIMEHTOB XapaKTEepUCTUUYECKOrO0 IOJMHOMa 3aMKHYTOW cuctembl. [Ipumep cuHTe3a
pobacTHOI cucteMsl peryiaupoBanus temneparypsl ¢ [TH/[-perynstopom. Cunres podactasix CY ¢
[TN/I-perynsaropamu ¢ nomonisto MatLab. Kopresoit rogorpad CY u ucnonb3oBanue (yHKIHHA
rlocfind. Amnamu3 pobGactHoctu CVY TemmnepaTypoll MO OTHOIICHHIO K IapaMerpy OObeKTa
ynpasiienus. Peanuzanus [TU/[-perynaropa ¢ moMonipio onepauoHHbIX YCUIIUTENIeH. 3aBUCUMOCTD
YPOBHSI MAIIMHHOTO MHTEJUIEKTa coBpeMeHHbIX CY OT HEOoNpeneneHHOCTH MapaMeTpoB |
BO3MYLIEHUH.

3.4 Temaruka J1aOOpaTOPHBIX 3AHATHI

3.4.1. JlabopaTopHbIe 3aHATHUS
JlaboparopHas padota Nel «O3HaKOMIIEHHE C BO3MOKHOCTSIMH MTPOTPaMMHOTO TaKeTa
MatLab no MmoaenupoBanuto TUHEHHBIX JuHAMUUeCKUX CY»
Jlabopatopuas pabora Ne2 «IIpumenenue ¢pyukiuii MatLab: roots, tf, series, parallel,
feedback, pole, zero, poly, conv, polyval, mineral, pzmap, step»
Jlaboparophas pabota Ne3 «IIpeoOpa3zoBaHue MOENN TMHEHHON CUCTEMBI CUCTEMBI 3-TO
MOpsAKA C IOMOIIBIO (YHKIIUU SS»
JlaGoparopnas pabota Ned «Mcnonb3oBanue GyHKIUH ISIM 17151 BEIYUCIICHUS] COCTOSTHUS
BBIXOJIHON IIEPEMEHHOW»
JIaGoparopHas pabota Ne5 «MccrenoBanue 4yBCTBUTENIBHOCTH CUCTEMBI 2-TO MOPSIKA»
JlabopaTtopHas pabota Ne6 «IlocTpoenne kopHeBoro rojgorpada C Ucrnoab30BaHHEM (YHKITUN
rlocus u rlocfind»
JlaboparopHas padota Ne7 «Cunte3 pobactHoit CY temneparypoii ¢ [I1]]-perynsropom c
nomortipio MatLaby
JlabopaTtopHas pabota Ne8 «Cunte3 podactuoit CY auckoBogom ¢ [T1]/]-perynsitopom ¢
nomortipio MatLaby

3.5 TemaTnka KypcoBBIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboThI/TPOEKTHI OTCYTCTBYIOT

4, YueOHO-MeTOoAMYeCcKOe U HHPOPMALIHOHHOE o0ecredeHue

4.1 HopmatusHble 1oKyMeHTbI 1 [OCTb1
He npenycmotpeno

4.2  OcHoBHasi 1UTepaTypa
1. P.lopd, P.bumon. CoBpemenHsle cucteMsl ynpasnenus; Ilep. ¢ anrn. b.M.Komnbuosa. —
M.: JIabopatopus bazoeix 3nanmii, 2012. — 832 c.: mur. ISBN 978-5-93208-119-8 (pycck.)



2. Kupunnues b.B. MoaenupoBanue cucrem: Yuebnoe nocodue. — M.: MI'Y, 2010. — 274
c. ISBN 978-5-2760-1647-4.

4.3  JlonmoJHUTeJbHAsI JUTepaTypa

1. CoseroB b.41, SlkoeneB C.A. MogaenupoBanue cuctem: Yueb. s By30B. — 3-€ U3,
nepepad. u gom. — M.: Beicmas mikona, 2001.— 343 c.: un. ISBN 5-06-003860-2.

2. EmenssnoB B.B., Kypeituuk B.M., Kypeitunk B.B. Teopus u npakTuka 3BoJIIOLIMOHHOTO
moaenupoBanus. — M.: DUSMATIINT, 2003. — 432 c. — ISBN 5-9221-0337-7.

4.4  JaexkTpoHHBIE 00pa30oBaTelbHbIE PeCcypChl

1. Maremaruyeckoe MOIEIMPOBaHNE OOBEKTOB U CUCTEM YIIPaBJICHUS
https://online.mospolytech.ru/course/view.php?id=3647

[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMHU
PactopsDKEHHUSIMU TIPOPEKTOpPA MO y4eOHOH paboTe M/UiIH EHTPOM y4eOHO-METOINYECKON pabOTHI.

4.5 JIM1eH3uoHHOoe H CB00OIHO pacnpocrpaHnsieMoc nporpamMmmMHoc¢

o0ecreuenue
1. MatLab.

4.6 CoBpemeHnHble npodeccHOHATbHBIE 0a3bl JAHHBIX H WH()POPMAIHOHHbIE

CIIPABOYHbIE CHCTEMbI
He npenycmotpeHo.

S. MarepuajibHO-TEXHUYECKOe o0ecreyeHue

Jis  npoBeAeHUS JIGKIHMOHHBIX 3aHATHH HEOOXOAMMBI  ayAUTOPUHU, OCHAILEHHBIE
MYJETUMEMHHBIMU IIPOCKTOPAMH U 3KpaHaMu. J[j1s mpoBeneHus J1abopaTOpHBIX paboT TpedyeTcs
KOMITbIOTEpHBIH Kiaacc (AB2507, AB2614)

6. MeToauveckue peKOMeHIAlNU
MeTO)II/IKa HpeHOI[aBaHI/ISI JUCHUITIINHBI «MaTeMaTH‘IeCKOC MOI[eHI/IpOBaHI/Ie 06”I)CKTOB nu

CUCTEM YIPABICHUS» M peanu3anus KOMIETEHTHOCTHOTO MOJAXO0Ja B M3JI0KEHHUU U BOCHIPHUATHU
MaTepuana MpeayCMaTpUBAeT HCIOIb30BAHUE CIEAYIONIUX AKTHUBHBIX W WHTEPAKTUBHBIX (OpM
MPOBEJICHUS ayAUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHIA:

— ayJAUTOPHBIE 3aHATHUS: JEKIUH, Ta00pPaTOpHBIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHLIC 3aHATUA: CAMOCTOATCIIBHOC U3YUYCHUEC OTACIIBHBIX BOIIPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 Meroanueckue peKOMEHIANUM [Jisl TPeNoAaBaTe/isi MO0 OPraHU3aLMNU

00y4eHust
Ha MEPBOM 3aHATUU IO JUCHUIIJIMHE HCO6XO,Z[I/IMO O3HAKOMUTB CTYACHTOB C MOPAOKOM €€

u3y4deHus (TemMaMu Kypca, GopMaMu 3aHITUH, TEKYIIETo U MPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HAyK, €€ NMPaKTUYECKOe 3HAUY€HHE, JOBECTH J0 CTYIECHTOB
TpeOoBaHus K (popMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpoJsA. BblgaroTcs 3amanus s
MOJIFOTOBKHU K JTJAOOPATOPHBIM 3aHATHUSIM.

[Ipy mnoaroroBke K JA0OPATOPHBIM 3aHATHIO 10 TEPEYHIO OOBSIBICHHBIX TEM
IPEenoJIaBaTel0 HEeOOXOAUMO YTOYHHUTH IUIAH UX MPOBEACHUS, NMPOAyMaTh (POPMYTUPOBKH U



COACPpIKaHUC yqe6Hbe BOIIPOCOB, BLIHOCUMBIX Ha 06cy)KI[eHI/Ie, O3HAKOMMUTLCH C INIEPCUYHECM BOIIPOCOB
10 TeMe J1a00PaTOPHO.

B xo11e 1abopaTtopHO¥ BO BCTYIUTEIBHOM CIIOBE PACKPBITH IIPAKTHYECKYIO 3HAYUMOCTb TEMbI
J1abOpaTOPHOrO 3aHSITHS, ONPEACIUTD MOPSIOK €ro MPOBEICHUS, BPeMsl Ha 00CYXICHUE KaXO0ro
ydeOHOoro Bompoca. [IpuMeHssi (pPOHTaJIbHBIA ONPOC JaTh BO3MOXXKHOCTH BBICTYIIUTH BCEM
CTYJCHTaM, IPUCYTCTBYIOIIUM Ha 3QHSTHH.

LlenecooOpa3Ho B X0/1€ 3aIUTHI Ta0OPATOPHBIX PaOOT 331aBaTh BBICTYIAIOIINM H ayJUTOPUU
JOMOJIHUTCIIBHBIC W YTOUHAKOIIMUC BOIIPOCHI € HCJIbIKO BBIICHCHUA HUX HOSI/IL[I/II\/JI o CymecCTBy
00CyX/1aeMBbIX POOIIEM.

Crnenyet npeaocTaBUTh BO3MOKHOCTD BBICTYIUIEHHSI C MECTA B BUJIE KPATKUX COOOIIEHUH 110
IIOATOTOBJICHHOMY 3apaHee BOIPOCY.

B 3akmrounTtenbHOM 4acTH 1a00OpaTOPHOTO 3aHATHS CIENyeT MOABECTH €ro MTOTHU: JaTh
OLIEHKY BBICTYIIJICHUH Ka)KI0T0 CTYACHTA U y4eOHOH Ipynnsl B 11eJI0M. PacKpbITh OJIOKUTEIbHbIE
CTOPOHBI U HEJOCTATKU IIPOBEJECHHOTO JIA0OpaTOPHOro 3aHATHS. OTBETUTH HA BOIPOCHI CTYJEHTOB.
BeiaTh 3a1aHus U1 CaMOCTOSATENIbHOM PabOThI IO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTallil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTEMBI JUCTaHIMOHHOro oO0yueHus: yHusepcurera (CHO-LMS). [lopsanok nposeneHus padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH IPOpPEKTopa IO
yueOHOI paboTe W/ WU IICHTPOM Y4eOHO-METOINICCKOM PabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsI M0 OCBOCHHUIO TH CIUTIMHBI

CaMmocrosiTenbHasi paboTa SBJISETCS OAHMM M3 BUAOB yueOHbIX 3aHaTuid. llenb
CaMOCTOSITENIbHONW pabOThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMbIX B
IPOLIECCE U3YUECHUS] IUCHUIUIMHBI.

AyIuTopHas caMOCTOsATeNIbHAs paboTa 10 JUCIUIIIIMHE BBIMOIHAETCS Ha yYEOHBIX 3aHATHUIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJaBaTEINsl U IO €ro 3aJIaHUIO.

BreaynutopHass camocTrosiTenbHas paboTa BBINOJHSETCS CTYJSHTOM IO  3a/laHUI0
npenoaaBaress, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

3amaun caMOCTOSTENbHON PabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHONU yueOHON paboThI;

- OCBOCHHE COJIEP)KaHUS JUCIIUILINHBL,

- yrayOseHue coiep KaHusl U OCO3HAHWE OCHOBHBIX MOHSTUN JUCLMITIIUHBL;

- ICTI0JIb30BaHUE MaTepHaia, COOpaHHOTO U MTOJYYEHHOTO B X0/I€ CAMOCTOSITEIIbHBIX 3aHATHI
1151 9 (HEKTUBHOM MOJITOTOBKH K SK3aMEHY.

Busl BHEayAUTOpHON CaMOCTOSITENTbHON paOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJENbHBIX TEM AUCHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSATHSIM;

- MIOATOTOBKA K JIAOOPaTOPHBIM 3aHATHUSM;

- oopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM pabOoTaM M TMOATOTOBKA K MX
3aluTe.

JU1st BBIOJTHEHUS JTI0O0TO BHJIa CAMOCTOATENBbHOM paboThl HEOOX0AMMO IPOUTH CIIEAYIOIINE
STarbl:

- OTIpe/ieIeHUE eI CaMOCTOSITEIbHON paboTHl;

- KOHKpeTHU3allys Mo3HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOP aJIeKBaTHOTO criocoba JeiCTBUS, BEYIIETO K PEHICHUIO 33/1a4U;

- INTAHUPOBaHUE PabOTHI (CAMOCTOATENBHOM MM C TOMOILBIO PEMNOAABATEN) HaJl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINMOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHIIOTHEHUS PAOOTHI;
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- pednekcust;
- Ipe3eHTaIus paboThl MM 3aluTa Ja00paTOpHOM paboTHI.

1. DoH/1 OLIEHOYHBIX CPEICTB
B npornecce 00y4eHus: B TeUEHHE CEMECTPa UCIOJIB3YIOTCS OIICHOYHBIE CPENICTBA TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTecTaluid. [IpUMEHSIFOTCS CIeIyIOIIHNe OICHOYHBIC
CPEICTBA: TECT, 3alTUTa TAOOPATOPHBIX PadbOT, IK3aMeH.
OOyuenne mno npucuuiimHe «MaTeMaTH4ecKoe MOJCTUPOBAaHHE OOBEKTOB U CHUCTEM
yIpaBJICHUS» HAMPaABJICHO HA (OPMHUPOBAHUE Y OOYUAIOIIUXCS CICAYIONIMX KOMITCTCHIINH:

Koa n HauMeHOBaHHMe KOMIIeTeH it NHIuKaTOpPbI 10CTHKEHUS
KOMIIeTeHIIUH

OIIK-4. Cmocoben ocymectBuare oneHky | MOIIK-4.1. Ymeer mpou3BOAUTH pacyeThl H
3GGEKTUBHOCTH  PE3yJIbTATOB  pa3pabOTKU | MOJCIUPOBAHHUE, B TOM qucie B
CHCTEM  YIpaBJICHUS  MaTEeMAaTUYECKUMU | CHICHHUATU3HUPOBAHHOM MIPOrpaMMHOM
MeTOoAaMHU o0ecrieyeHnH,  HUCCIeAyeMbIX  OJIOKOB U
YCTPOHCTB CUCTEM YIPABJICHHUS, OTHOCSIIUXCS K
npodeccuoHaIbHON JeSTeIbHOCTU 1o
HaIpaBJICHUIO TIOJATOTOBKH;

HOIIK-4.3. Bnameer  HaBBIKAaMU o
NPAaKTUYECKOMY TMPOBEJCHHUIO pPAaciyeTOB H
MOJICJIMPOBAHUIO OJOKOB M YCTPOHCTB CUCTEM
YIPaBJICHUS U UX CHUHTE3Y B COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM;
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7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00yUYeHUsI

IIpencrasnenue
No HanmeHnoBanue K pea
° paTkasi XapaKTepUCTHKa OLIEHOYHOT'O OLIEHOYHOTO CPEICTBa
OLICHOYHOI'OCPE/ICTBA

OC 1 pea CpeicTBa B ®OC
Cucrema CTaHJapTU3UPOBAHHBIX 3aJaHUM,

1 Tecr M03BOJISAIOIIAs aBTOMaTU3UPOBATh @oH/T TECTOBBIX

(T) [IPOLICAYPY U3MEPEHUS YPOBHS 3HAaHUU U 3a1aHUI

yMeHuo0yyaromerocs.
CpelcTBO MPOBEPKU YMEHHMH M HaBBIKOB

5 37Ip [PUMEHSTh IOJyYEHHBbIE 3HAHUSA Ul | 3aAaHus JUIsl 3allUThI
pelleHHs] ~ MpaKTMYECKUX  3ajad  C | J1abopaTOpHBIX paboT
[MOMOLIbI0 HHCTPYMEHTAJIBHBIX CPEJICTB.

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

®opmMa NPOMEKYTOUHOI aTTeCTAIMMU: IK3aMeH.

O0s13aTeIbHBIMHA YCiIa0oBUSIMA IIOATOTOBKH CTYJAC€HTAa K IIpOMQ)KyTO'—lHOﬁ aTrecTalnumn

ABJIACTCA BBIIIOJIHCHUC W 3alllUTa CTYACHTOM na60paT0prlx pa60T, MpeaAyCMOTPCHHBIX pa60qel71

nporpaMMoﬁ " MPOXOKIACHUC BCCX IMPOMECKYTOUYHBIX TCCTOB HC HUIKC, UCM Ha 70% IIPpaBUJIbHBIX

OTBECTOB. HpOMe)KYTO‘IHI)IG TECCTUPOBAHUA MOT'YT IIPOBOAUTCA KaK B ayIUTOPHUU yHI/IBepCI/ITeTa mon

KOHTPOJIEM IPeToaBaTelis, TaK U IUCTAHIIMOHHOM (popmare Ha yCMOTpPEHHUE TIPETo1aBaTers.

[IIkana oueHNBaHUA

Onucanue

Omauyno

BremonHensl  Bce  BuABl  y4eOHOW  paboThI,
MpelyCMOTpeHHble ~ paboueit  mporpammoii.  CTyneHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HABBIKOB
MPUBEICHHBIM B  TaOJHWIlaX T[oOKa3aTeseil, onepupyer
HpI/IO6p€T€HHBIMI/I 3HaHUAMHU, YMCHHAMU, HaBbIKaAMH,
MNPUMCHACT UX B CUTyallUAX MHOBEIIIEHHON CJI0KHOCTH. HpI/I
O9TOM MOTyT OBITH AOMYIICHBI HE3HAYUTCIIBHBIC OIHI/I6KI/I,
HETOYHOCTH, 3aTPYJHEHHUS NPU aHATUTHUYECKUX ONEeparusx,
MEepEeHOCe 3HAHMM M yMEHUM Ha HOBBIC, HECTAHJAPTHHIC
CUTYaIUH.

Xopowio

Beimonnens  Bce  BuAbl  y4eOHOH  paboTHI,
IIPENYyCMOTPEHHbIE y4eOHBIM m1aHoM..CTyIeHT
JEMOHCTPUPYET  HENOJHOE, IPABWIBHOE COOTBETCTBHE
3HaHU#, yYMEHHH, HaBBIKOB NPUBEIACHHBIM B TabIuIax
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nokaszaresiei, MO0 ecnu MpH TOM ObUTH JOMyIIEHB 2-3
HECYIIECTBEHHBIC OITUOKHU.

Yooenemsopumenvro

BrimonaeHs! BCC BHUBI

y4eOHBIM

yaeOHOI
TUTAHOM.

paboTHI,
CtyneHt
JIEMOHCTPHPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIIICHA

MPe1yCMOTPEHHbIE

OCHOBHas, HanOoJiee BaXKHAas 4acThb Marcpualia, HO IIPpU 3TOM
A0oNylcHa OJHa 3HAYUTCIIbHAA omuOKa WX HETOYHOCTD.

Heyoosenemeopumenvro

He BeimonHeH oauH wim Oojiee BUAOB Y4eOHOM
paboThI, MPENYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTyAeHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHUE 3HAHMM, YMEHMH,
HAaBBIKOB TabImIax

MIPUBEJCHHBIM B MoKa3arteJei,

AOIYCKAOTCA 3HAYUTCJIIBHBIC OIJ_II/I6KI/I, MPOABIACTCA
OTCYTCTBHC 3HaHI/II71, YMCHHﬁ, HAaBBIKOB I10 pAOY HOK8.38.TCJICI>'I,
CTYACHT MHCHBbITHIBACT 3HAYUTCIBHBIC 3aTPYAHCHHUSA IIPpU
OINICpHUPOBAHUU 3HAHUAMHA U YMCHUSAMU IIPHU UX NIEPEHOCC Ha

HOBBIC CUTYAllUH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyumii KOHTPOIb

Texymuil KOHTPOJIb BKIIIOYAET MPOXOKIACHUE MMPOMEKYTOUHBIX TECTUPOBAHUN I10 pa3jesiaM
JUCLMIUIMHBL U 3alUTy JIaOOpaTopHBIX paboT. [IpoMexyTodHbIE TECTUPOBaHMS pa3MEIlEHbl B
COOTBETCTBYIOILIEM KypCE€ CUCTEMbI JUCTAHLIMOHHOTO oO0yueHus: YHuBepcurera. [Ipumepsl TecToB

MMPpEACTaBJICHBI

HMXKC.

OTtyeTsl 1O J'Ia60paTOpHI>IM pa60TaM pasMeIarTcd CTyACHTAMU B

COOTBETCTBYIOIIIEM KYpPCe CUCTEMBI TUCTAHIIMOHHOTO O0y4YeHUsT YHUBEpcUTeTa. J[71s1 MOArOTOBKH K
TECTUPOBAHUIO U 3alTUTE TAaO0OPAaTOPHBIX padoT B pazzaene 3.7.1.1 npuBenéH nepeyeHb KOHTPOJIBHBIX
BOIIPOCOB.

Pe3ynbraTthl TeKylero KOHTPOJIE MOTYT OBITh HCIHOJIB30BAaHbI IPU MPOMEKYTOUYHOU

aTTeCTaluu.

7.3.1 Ilpumepsl TECTOBBIX BOIIPOCOB

Ne i/

TexcT Bonmpoca

BapnaHTu OTBCTOB

1

KakoBbI OCHOBHBIE KAUECTBEHHBIE
XapaKTEPUCTUKH CHHTE3UPYEMOM 3aMKHYTON
CUCTEMBI yIIpaBJICHUS?

Xopolas KoMIeHcanus
BO3MYIIEHUH

AJIeKBaTHBIE BBIXOHBIE CUTHAJIBI
HCIIOJTHUTEJIBHOTO YCTPOKUCTBA

JKemaeMbIil BUJ peakuu Ha
3aJ1aK01ee BXOAHOE BO3JECHCTBHE

Mamnas YYBCTBUTCJIBHOCTE K
HU3MCHCHUIO TapaMCTPOB

PoGactHOCTH

Bce xapakTepucTuKH, yKa3aHHBIE B
JPYTUX OTBETAX

Kaxkoii aTan anroputma CUHTE3a CUCTEMBbI
YIPABJICHUS SIBJISIETCS EPBBIM?

OHTI/IMI/IBaL[I/I}I napameTpoOB U
aHaJIM3 Ka4€CTBa CUCTEMbI
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Br16op perynsropa u onpezaeneHue
KIIFOUEBBIX TAPAMETPOB,
NOJIJIeKAIINX HACTPOIKe

[Tonyuenue moneneit o0bekTa
yIpaBJIeHUs, JaTYUKA U
HCIIOJTHUTEJIBHOTO YCTPOUCTBA

Br160p kKoHpUTYpaK CUCTEMBI U
HCIIOJTHUTEJIBHOTO YCTPOUCTBA

Br160p nepeMeHHBIX, MOIIEKAITUX
YIPABICHUIO

dopmynrpoBka TpeOOBaHUH K
yIPaBJIIEMbIM IEPEMEHHBIM

Omnpenenenue nueaei yrnpapieHus

Kakoli aTan anropurmMa CUHTE3a CUCTEMBbI
YIpaBJIEHUS SBJISIETCS 3aBEPIIAIOLIIM?

OHTI/IMI/ISaHI/IH mapaMeTpoOB U
aHaJIn3 Ka4€CTBA CUCTCMBbI

Br16op perynsropa u onpezneneHue
KJIFOUEBBIX TTAPAMETPOB,
MOJIJIEKAINX HACTPOIKe

[Tomyuenue moneneit o0bexTa
yIpaBIeHUS, TaTYUKA U
VCIIOJTHUTEJIBHOTO YCTPOMCTBA

Br160op koHUTypaum CUCTEMBI U
VCIIOJHUTEJIBHOTO YCTPOMCTBA

Br16op nepemMeHHBIX, MOIekKAITIX
YIPaBICHUIO

dopMynupoBka TpeOOBaHUM K
yIpaBIsieMbIM MIEPEMEHHBIM

Omnpenenenue 1eei yrnpapieHUs

Ha xakom stare mporiecca cuHTe3a
OCYIIECTBIISICTCS MOTydeHHE MOJIeNIell 00beKTa
yIpaBlIeHUs, TaTYNKa U UCTIOIHUTEIHHOTO
ycTporcTBa?

Ha nepsom

Ha Bropom

Ha ngarom

Ha nocnenuem

CKOJIBKO 3TaIoB COAEPKUT AJITOPUTM CHHTE3a
CUCTEMBI yIIpaBJICHUS?

N O o bW

KaxoBsl XAPAKTCPUCTHKU CUCTCMBbI
MO3UIMOHHUPOBAHUA C‘II/ITI)IBaIOHICfl T'OJIOBKHU JJIsA
CUMTBIBAHUA HH(bOpMaHPII/I C MarHMuTHOI o ,I[I/ICI(a?

Paccrosinne Has1 MOBEPXHOCTHIO
ancka<107® M, TOYHOCTb
MTO3ULMOHUPOBAHHUS <107 M,
osicTpopeiicTBre <100mc

Paccrosinne Has1 MOBEPXHOCTHIO
ancka<10 M, TouHOCTB
MO3ULHOHUPOBAHUS <10 M,
obicTpoaeiicTBue <50mMc

PaccrosiHne Ha1 TOBEPXHOCTHIO
ancka<10"’ M, TOYHOCTb
MO3UIMOHUPOBAHUS <1 0 M,
obIcTpoeiicTBHe <50Mc




14

Paccrosinue Hajg MOBEPXHOCTHIO
IMcKka <IHM, TOYHOCTh
MO3UIMOHUPOBAHUS <10° M,
osicTpopeiicTBre <10 Mc

PaccrosiHue Hasr TOBEPXHOCTHIO
nucka <10 HM, TOYHOCTB
MO3UIMOHUpPOBaHUs <10 MKM,
OBICTpOACHCTBHE <5 MC

KakoB npumepHbIil OPsIIOK BETUYHUH
napamMeTpoB TUIIMYHON CUCTEMBI CUUTHIBAHUS
uH(pOpMaIlMU C MATHUTHOTO JHCKa?

Macca ayIeKTpoIBUraTesst IpruBoaa
CUHTBIBAIOIICH roJIOBKH - 20 T;
Macca cuMTBIBaOIIEH T'OJTOBKH -
0,5 r; UHQyKTUBHOCTH OOMOTKH
BO30OYxeHus - 1 mI'H.

Macca arekTpoABUraress IpuBoaa
CUMTHIBaronIei ronosku - 200 T;
Macca cuuTEIBaIoeii TOJIOBKY - 5
r; UTHIYyKTUBHOCTH OOMOTKH
B030yxaeHus - 1 ['H.

Macca anekTpoABUraress IpuBoaa
CUMTBIBAIOIIEH TOJIOBKH - 2 T;
Macca CUMTHIBaIOIIEH T'OJTOBKH -
0,05 r; UHIyKTUBHOCTH OOMOTKH
B030yxaeHus - 100 mI'H.

Kaxkas pynkuus MatLab popmupyer moaenn
00BEKTa B IEPEMEHHBIX COCTOSIHUS?

series

poly

feedback

pole

SS

obsv

conv

KaxoBa mupuHa 10poKKH MarHUTHOTO JHCKa
(3TO BaXKHO, T.K. MCXO/JIsl U3 3TOr0 3HAYEHUS
bopMupyrorcs TpeOoBaHUS K TOUHOCTU
MO3UL[MOHUPOBAHNS aBTOMaTHYECKON CUCTEMBI
CUMTHIBAaHUS MHPOpMaIum)?

10 am

1 am

10 MM

1 MM

100 MmxMm

10 MKM

1 MKM

10

Kakas ¢pynkius MatLab Beraucnser marpuity
Habmromaemoctu?

series

poly

feedback

pole

SS

obsv

conv

11

KakxoBrs1 MPUYUHBI HCTOYHOCTH MaTEMATUYCCKUX
MO,Z[CJ'ICﬁ PCAIBbHBIX cucteM?

1)3meHeHue napameTpos;
2)HeyureHHble TUHAMUYECKHE
cBoiicTBa; 3)HeyurenHoe
3anasasiBanue; 4)lym natunka;
5)3meHeHune nosoxeHus paboueit
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ToukH; 6)CnydaiiHble BHEITHUE
BO3MYILIECHUS

1)I3MeHeHue nepeMeHHbIX;
2)HeyureHHas AUHAMMKA;
3)OtcyTcTBHE 3ana3/IbIBAHUS;
4)I3meHeHe yCTaHOBUBILIETOCS
3Hauenwus; S)IIym perymnsatopa;
6)BHelHne Bo3MylIIeHMs

OTO0 OJTHO M3 OCHOBHBIX CBOMCTB
MOJIENEH: NPUOIINKEHHOCTD, T.€.
MOJIEJIb BCETNa OTIMYAETCS OT
OpUTrHHAaJa.

12

OT KaKoro cJioBa MPOUCXOJUT TEPMHUH
"pobacTtHbIit"?

CHHOHHUM CJIOBa
"po6OTH3UPOBAHHBIH"

Ot nByx cioB: "rob" (anri.) - 1)
00KpanpIBaTh, rpabUTh; 2) JIUIIATH
gero-i. u "bust" [bast] (amep.) -
00aHKPOTHUTHCSI, IOTEPIETh
HEeyJady; T.e. BMECTE - THUIIA
"HeylauHas MONbITKA orpabneHus"

Ot cnoBa "po0Oycra" (copT Kode)

Ot nByX cioB: "pobot" u
"35m0macTHEIN"

Ot "robe" (amep.) - xanat

[IpoucxoxaeHue TepMUHA
TYMAaHHO Y YXOIMT B CPETHUE BEKA

Ot "robust" (aHr:.) - 310pOBHIH,
KPENKUM, CUIIbHBIMN;
MPUMEHUTEIBHO K CTATUCTHUKE -
IIOMEXO0YCTOWYUBBIN

13

Kaxkas cucrema Ha3piBaeTCst poOacTHOM?

Cucrema, oOJagarolas
JIOMYCTUMBIMU U3MEHEHUSIMU
CTENIEHU YCTOMYUBOCTH IIPU
IIOCTOSTHCTBE €€ MOJIENH,
Ha3bIBaeTCsi poObacTHOM

Cuctema, oOJagaroIas
JOTTYCTUMBIMU U3MEHEHUSIMU
KauecTBa MPHU MOCTOSHCTBE €€
MOJIEJIH, Ha3bIBAaETCsl poOaCTHOM

PobacrtHas cucrema ynpaBieHUs
o0J1ajjaeT ONTUMAIbHBIM Ka4eCTBOM
JUHAMHUYCCKUX IMMPOLECCCOB

PobacrtHas cucrema yrnpaBieHus
00J1a71aeT XOPOIITUM KaueCTBOM,
obecrnieunBasi OTHOBPEMEHHO
BI)ICOKYIO CTCIICHDb YCTOﬁqHBOCTH

14

Kakoe u3 BeIpakeHU COOTBETCTBYET
poOaCTHOMY KPUTEPHIO YCTOMYUBOCTH?

S(s) = [1 + GAs)G()]”

sy =G SIGE)
1+G, (5)G(s)

S(s) + T(s) = 1
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PobGacTHbIif KpuTEpUl YCTOMYHUBOCTH CIYKHUT
POBEPKOI poOACTHOCTH IO OTHOIICHHUIO K...

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

MYHBTI/IHJII/IKaTI/IBHOMy
OTKJIOHCHHIO

MI/IHI/IMaKCHOMy OTKJIOHCHHIO

JI[to00My OTKIIOHEHUIO

16

Kakumu cBolictBamu o0Jiagaer
MYJIbTUTUIMKATUBHOE OTKJIOHEHHE?

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

1) OHO Majo Ha HU3KUX
4acTOTax, I'/Ie HOMUHAIbLHAS
MOJICJIb 00BEKTAa OOBIYHO XOPOIIO
HU3BECTHA;

2) OHO BEJIMKO Ha BBICOKHX
4acTOTax, I'/Ie HOMUHAIbLHAS
MOJIeNIb 00BEKTA BCEraa HETOYHAs

1) OHO BETMKO HA HU3KUX
4acToTax, I7ic HOMUHAJIbHAS
MOJIeJIb 00BEKTa OOBIYHO XOPOIIO
M3BECTHA; 2) OHO MaJI0 Ha BRICOKHUX
94acToTax, I/Ie HOMHHAIbHAS
MOJIeTTb O0OBEKTa BCErJja HETOUHAS

1) OHO 0OIMHAKOBO KaK Ha HU3KHX,
TaK U Ha BBICOKUX YacTOTax, a
HOMUHaJIbHAsI MOJICNIb O0BEKTA HE
MMeeT 3HAYCHUS

17

UeMy paBHA 4yBCTBUTEIBHOCTh

Pa30MKHYTON CUCTEMBI?

1

H(s) , e H(s) - TI® narumka
o0paTHOH CBS3H

1

G(s) , rie G(S) - [1d obwekTa
yIpaBJICHUS

1

1+ G(S)H (S) , TIIE G(S) -
[1® o6bekra ynpasnenus, H(S) -
I1® narymka oOpaTHOM CBS3U

1

00

0
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Uemy paBHA 4yBCTBUTEIHHOCTD
3aMKHYTOM CHCTEMBbI?

1

H(s) , e H(s) - TI® marumka
o0paTHOH CBSI3H

1

G(s) , rie G(S) - [1® obbekra
yIIpaBJICHUS

1

1+ G(S)H (S) , TIIe G(S) _
I1® o6wexta yupasienus, H(S) -
[1® naTunka 0OpaTHOM CBS3U

1

o0

0
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Yem o0bsacHseTcs omynsipHocts [T /-
perynsiTopoB?

YHUBEpCaTbHOCTHIO BBIPAOOTKHU
PETYJIMPYIOUIUX BO3ICUCTBUN U
JICHIEBU3HON peann3ainuu

PobGacTHOCTBIO B pa3HBIX YCIOBUAX
paboThl U GYHKIIMOHATHHON
IPOCTOTOH, 00JIeryarone
IKCILTYaTAIIIO

Tpanuuueit reopun
ABTOMATUYECKOr'0 YIPABJICHUS

[IpakTuKOI1 UCTIOIB30BaAHUSA
CUCTEM aBTOMAaTHUYECKOIO
YIPaBJICHUS

20

KakoBa nepenarounas ¢pynkius [11A]]-
perynsitopa?

K1+ Kos + K3S

Ki+Kos+1

K1+ Ko/s + K3ls?

Ki/s + Kbs+ 1

(K3$2+K15+K7)/s

21

Korga [TNI-peryastopbl 0COOEHHO MOJIE3HBI €
TOYKH 3PEHUS YMEHBIICHUS YCTAHOBUBLIEHCS
OLIMOKH U YITy4lIIeHUs BUJA IEPEXOTHON
XapaKTepUCTUKN?

Korna o6wext ynpasienus G(s)
MMEeT OJIMH WJTH J1Ba HyIs (WITH

MOXeET OBITh aNMPOKCUMHPOBAH
MOJIEJIBIO BTOPOTO MOPSIIKA)

Korna o6wext ynpasienus G(s)
HMMeEEeT OJIMH WJIM J[Ba ToJroca (Uin
MOXeET OBITh aNMPOKCUMHPOBAH
MOJIEJIBIO BTOPOTO MOPSIIKA)

Korna o6wext ynpasienus G(s)
HMeEeT TPpH NOJIoca (UM MOXKET
OBITH alIIPOKCUMHUPOBAH MOEIBIO
TPETHETO MOPSIAKA)

22

[Touemy npu BeIOOpe mapametpoB [T /1-
peryssTopa u3 yciaoBus o0ecredeHus
POOACTHOCTH CHCTEMBI HCIIOJIb30BAaHHE TTAKETa
MatLab sBisercs apdexruBHBIM?

C momomipo MatLab moxHO
Haunboee 3(h(HheKTUBHO MPOBEPUTH
po0acTHOCTh CUCTEMBI ITyTEM
UMHTAIIMOHHOTO MOJICTHPOBAHHSI

MatLab siBisieTcst coBpeMeHHbBIM
YHUBEPCATBHBIM M MOIIHBIM
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CPEICTBOM IS MOZICTHPOBAHHSI
JTOOBIX MPOIIECCOB U OOHEKTOB

[TapameTpsl MOKHO TTOI00PATH
METOZOM UTEpaLUi, a C IOMOLIBIO
MatLab urepannoHHbIE IPOIIEIYPHI
CHHTE32a BBINOJIHSAIOTCS Haubosee
3¢ pexTUBHO

23

Kakwue metoas! cunte3a podactueix CVY ¢ [TU/1-
peryasTopoM ObLIN pacCMOTPEHBI B ceMecTpe?

Merto1, OCHOBaHHEIM Ha
HCIIOJIb30BaHUH OLICHKH Ka4ecTBa
MBMO u onTHMaiabHBIX 3HAUCHUN
ko3 purmeHToB
XapaKTEPUCTUUECKOTO MOJMHOMA
3aMKHYTOU CHCTEMBI

Merto1, OCHOBaHHEIM Ha
HCITOJIb30BAaHUH KOPHEBOT'O
rojgorpada

Merto1, OCHOBaHHEIN Ha
HCIIOJIb30BAaHHUH OLICHKH KaueCTBa
MBMO u MeToJ1, OCHOBAaHHBIN Ha
HCITOJIb30BaHUH KOPHEBOT'O
rojgorpada

Mertoj cuHTe3a, OCHOBAHHLIN Ha
MapaMeTPUIECKON ONTUMH3ALINT
CUCTEM YIIPABJICHUS

Bce meTopl, ykazaHHBIE B IPYTHX
OTBETaX

24

Uto aeT ucnoiab30BaHuE MPEANICCTBYIOIIETO
bunpTpa?

IIpakTHuecku 3TO HUYETO HE AET,
HIO3TOMY B OOJIBIIMHCTBE CIIy4aeB
IPUHUMAIOT, 4TO ero [1d=1

OH 103BOIAET 00ECIIEUUTD
JKeTaeMoe MOI0KEHUE TTOJI0COB
[1® pasomknyroit CY

OH no3BOJISET OCYIIECTBUTh
HpeaBapUTENbHYIO GUIBTPALINIO
BXOJHBIX CUTHAJIOB C LICJIBIO
YIAYYIINUTh MEPEXOTHYIO
XapaKTEPUCTUKY

OH nmo3BossieT 00ecneyuTh
JKenaemoe 1osokeHue nyneu [1d
3aMKHYTOM CVY, HCKIIIOUUB B TO XK€
BpEMsl BIIMSIHUE TTOTIOCOB 3TOM [1D
Ha MEPEXOJHYI0 XapaKTEPUCTUKY

OH mo3BoJsieT 00ecneynTh
JKEJIaeMOe€ I0JI0KEHUE MTOIFOCOB
[1® 3amkuyTOM CVY, UCKIIOUUB B TO
JKe BpeMs BiusiHUE HyIs dtou [1D
Ha MTEPEXOIHYI0 XapaKTEPUCTHKY

25

MatLab o0Gmagaer BO3MOKHOCTAMM. ..

CrnenuanusupoBaHHOTO
IIPOrpaMMHUPOBAHHUS

YHuBEpCaTbHOTO
IIPOrpaMMHUPOBAHUS




19

CoOBITHITHO-OPHUEHTHPOBAHHOTO
IIPOrpaMMHUPOBAHHUS

[IpoGeMHO-OpUEHTHPOBAHHOTO
IIPOrpaMMHUPOBAHHUS

[IponieccHO-OpHEHTUPOBAHHOTO
IIPOrpaMMHUPOBAHHUS

OOBEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHPOBAHUSI

HuTemiexTyanbHOro
IpOrpaMMHUpPOBaHUS

26

Yro npexcrapnsier codoit MatLab mo
CyIIEeCTBY?

YHUBEpCAIBHBIN NTAKET
IPUKJIAJHBIX IPOTPaMM

Criennanu3upoBaHHbIN MaKeT
HPUKIAIHBIX IPOTPaMM

[TakeT nporpamm s
MOJIEJIMPOBAaHUS CUCTEM
YIPABJICHUS

Matpuunyro 1abopaTopuio

MareMaTuueckyro J1abopaTopuio

MoHBINA KaTbKYJISATOD

COBOKYIMHOCTbH MaTpHIl,
rpaduuecKuX H300pKEHUH U
CKPHIITOB JUISI MOJICJIMPOBAHMSI

HHTepakTuBHYIO Cpeny M
Hay4YHBIX 1 MHKEHEPHBIX
BBIYMCIICHUI

27

C KaKHUMHA O6’beKTaMI/I HpI/IXO,I[I/ITCSI HNMCTbH
JIeJI0 TI0JIH30BATENIO MPU padoTe B cpefie
MatLab?

I/IHCTPYKI_II/II/I " IICPCMCHHbBIC

Marpuiisl

I'padnueckue n3obpaxeHus

CKpuITHI

MHuoxectBa

Bce 00bekThI, mepeunciIeHHbIE B
JPYTUX OTBETAX

1)HCTpYKLIMU U TEpEMEHHBIE;
2)Marpuusl; 3)['padpuueckue
n300paxkenust; 4) CKpUITHI

)UHCTPpYKIIMHU 1 IEpEMEHHEIE;
2)Martpuisl; 3)CKpUNTHI

28

Urto 3HaYUT 0OBbEKTHO-OPUEHTUPOBAHHOE
IpOrpaMMUpOBaHue?

To ke, 4To U TpoOIEMHO-
OpPUEHTUPOBAHHOE
MIPOTrPAMMHUPOBAHHE

[Iporpammbl MOAENUPOBAHHUS
OPUEHTUPOBAHBI HA OOBHEKTHI
HCCIIEI0BAHUS

OOBbeKTHl MOJIETUPOBAHUS
PaBHOLIEHHBI OPHUEHTHPAM
IIPOTPAaMMHBIX CBOWCTB

N3menenne nmporpamm
MOJEJIUPOBAHUSI OPUEHTUPOBAHO HA
CO3/IaHHE HOBBIX CBOWCTB OOBEKTOB
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H3menenne cBOMCTB OOBEKTOB
MOIIGJII/IpOBaHI/ISI OpI/ICHTI/IpOBaHO Ha
CO3/IaHHE TTPOrPaMM

OpueHTUpHI IPOorpaMM HaleJIeHbI
Ha 00BEKTHI MOJICTTUPOBAHUS,
KOTOPBIE JIETKO U3MEHSTH

OOBEKTHI MOJICTTUPOBAHUS
SIBJISIIOTCS. OPUEHTUPAMU JIJIst
porpamm, KOTOPHIE JIETKO
H3MEHATH

Mogenu cucteM 001a1a10T
CBOMCTBaMH 0OBEKTOB, KOTOPBIC
JIETKO MOYKHO U3MEHSITH

7.3.2 Bonipochl ISl 3aIIMTHI JIA00PATOPHBIX PadoT
K na6oparopnoii pabore Nel
1. C kakumMu 00bEKTaMH MIPUXOAUTCA UMETH JI€JIO MOJIb30BATENIO MIPU padoTe B cpefie
MatLab?
2. Yro o3HauaeT 00bEKTHO-OPUEHTUPOBAHHOE ITPOrpaMMUpOBaHue?
3. Yro npexacrapmusier codoir MatLab 1o cymectBy?
4. KakuMu BO3MOXXHOCTSIMH 00J1a1aeT MporpaMMHbIF ntakeT MatLab?
K naboparoproii pabore Ne2
1. Kakas ¢pynkuus MatLab no3Bosnsiet 3aath nepeaaTounyro GyHKIu00?
2. Kakas ¢pynkuus MatLab 1mo3BosisieT BBIYUCIATS KOPHH MTOJIMHOMA?
3. Kakas ¢pynkuust MatLab no3BossieT BOCCTAaHOBUTD MOJIMHOM I10 €10 KOPHSIM?
4. Kakas ¢pysakmus MatLab mo3BoJsieT yMHOKATh TTOJTUHOMBI?
5. Kakas pynkuus MatLab no3Bossier onpeenuTs pacioyiokeHHne MOJII0COB U HyJel
CUCTEMBI?
6. Kakas ¢pynkuus MatLab no3BossieT BBIUUCIUTG MOJIIOCHI ITepeaTouHON (GyHKIMN?
7. I1o3BossteT M1 PyHKLMS pzmap pa3IudUTh KpaTHbIE MOJIOCHI UM HYJIH N€PEeIaTOuHOM
byHKIIUN?
8. st wero B MatLab ucnons3yercst dyHKIus zero?
K naGoparopHoii padote Ne3
1. Kakas ¢pyukius MatLab dopmupyeT Mojiens 00beKkTa B IEPEMEHHBIX COCTOSIHHS?
2. Kakas ¢pynkuusa MatLab Bbrauciser Matpuily Habmo1aeMocT?
3. Kak nepeiitu ot 3aganus mojienu CY B MepeMEHHBIX COCTOSTHUS K MOJICIH B BUJIE
nepeaaTouyHon GyHKIUN?
K naboparopnoii pabore Ned
. KakoBa ctpykrypa ckpunta /uis BeraucieHust coctostHus CY ¥ BBIXOIHOM epeMeHHOM?
. Uto no3BossieT peannu3oBarh GyHKIUA 1sim?
K naboparophoii pabore Ne5
. Kak onpenensiercst 4yBCTBUTENBHOCTh CUCTEMBI YIIPABICHUS?
. Uemy paBHa 4yBCTBUTEJIBHOCTb Pa3oMKHyTOH CY?
. Uemy paBHa 4yBCTBUTENBHOCTh 3aMKHYTON CVY?
. UyBCTBUTEJIBHOCTb KAaKOM U3 CUCTEM YIPABICHUS HUXKE: PA30MKHYTON MU 3aMKHYTON?
. B ueM paznuune moHSATHII YyBCTBUTEIHHOCTH CUCTEMBI M YyBCTBUTEIBHOCTH KOPHS?
K naboparophoii pabore Ne6
1. KakoBo Haznauenue pynkmuu rlocus?
. KakoBsl atamnsl nocrpoenust KI' CY ¢ nomonrsto MatLab?
. Kakoe naznauenue nmeet ¢pynkmus rlocfind?
K naboparophoii pabore Ne7

N —

W N W —

W N
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1. B uem cocTouT riaBHas npobsema rmpu Beioope Tpex kodhdunuentos [T /[-perynsropa?

2. B xakoM cMEICIIe SIBISIOTCS ONTHMALHBIMU 3HAYEHUS K0P PUITNCHTOB
XapaKTePUCTHUUECKOTr0 MOJMHOMA, UCTIOJIb3yeMbIE B IEPBOM METOJIE CUHTE3a pOOACTHBIX CUCTEM

c [IN/]-perynsatopamu?

3. Kak onpenensiercs nepeaarounas GyHKus npeamectBytomero Guibrpa aiss CY
TEMIEPATYpPOit?

K maboparopnoii padore Ne§

1. Uemy paBHa ycranosumasics omuoka B CY auckoBonom ¢ [T1/]-perynsaropom mpu
nojiaye Ha BXOJl CUTHaja, JUHEHHO 3aBUCAIIETO OT BpeMeHU?

2. CpaBHuTe xenaemMoe 3Ha4eHHe OTHOCUTENBHOTO niepeperyauposanus CY nuckoBoa
C IeCTBUTEIbHBIM 3HAYCHHEM, MTOJyYEHHBIM B PE3YJIbTATE CUHTE3a CUCTEMBI: YIOBIETBOPEHBI JIU
TpeOoBaHU?

3. CpaBHuUTE 1eHCTBUTENBHOE 3HAUCHUE BPEMEHH PETYIUPOBaHUS (YCTAHOBJIICHUS) C
TpeOyeMBbIM U clienaiiTe BbIBOJ O pe3ysbraTtax cuHTe3a CY QucKOBOJIOM.

7.3.3 Bonpochl 11l IPOMEKYTOUYHOI aTTeCTANNU

Ilepeuens sonpocos ons sxzamena (3 cemecmp) (OIK-4)
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1. TINJI-perynsiTopbl U X XapaKTePUCTUKH

2 [TonsiTue poGacTHOM cUCTEMBI U TPEOOBAHUS K HEl

3 3amaua cuHTe3a podbacTHhIX cucteM ¢ [ ]I-perynsaropamu

4 OcHOBHBIE IPUYMHBI HETOYHOCTU MaTEMAaTUYECKUX MOJIENIEN PEAJIbHBIX CUCTEM
5. Omnpenenenne 4yBCTBUTEILHOCTH CUCTEMBI YITPABJICHUS

6 UysctButenbHoCTh CY K H3MEHEHUIO I1apaMETPOB

7 YyBCTBUTEIBHOCTH CUCTEMBI 2-TO MOPSAKA

8 UyBCTBUTEIBHOCTh CUCTEMBI M UYBCTBUTEIBHOCTh KOPHS

9 Merona kopHeBoro rogorpada

10.  Merox cuHTE3a POOACTHBIX CUCTEM C UCIIOIB30BaHUEM KOPHEBOTO Tojorpada

11.  Pemenue kiaccuyeckoil npoOaemMbl CHHTE3a CUCTEM BBICOKON TOYHOCTHU B YCIIOBHSIX
HEOIPEeICIIEHHOCTH

12. Meron cuHTe3a pOOACTHBIX CUCTEM C UCIOJIb30BAHUEM OLIEHOK KayecTBa

13.  Ananmu3 po6acTHOCTH. AIJUTHBHOE OTKJIIOHEHHUE MEePeIaTOYHON PYHKIINH 00BEKTa
yIpaBiIeHUs

14. NHTerpanbHbie OLIEHKN Ka4eCTBA MEPEXOIHBIX MPOLIECCOB

15.  CooTHollleHNE YyBCTBUTEIBHOCTH PA30MKHYTOM M 3aMKHYTON CHCTEM YIPaBIICHUS

16.  CunTes perynsTopa U IpoBepka poOACTHOCTH CUCTEMBI C TIOMOIIBIO0 MOACITUPOBAHHS B
MatLab

17.  PoOGacTHblil KpUTEpUI YCTOMUNBOCTH

18.  Cunres pobactHOro peryisTopa Temieparypsl B MatLab

19.  Anammu3 pobacTHOCTH. MyJIbTHIUIMKaTUBHOE OTKJIOHEHHE NIEPEAaTOYHON (DYHKIIUU
00BEKTa yIpaBICHUS

20.  CunTe3 poOACTHBIX CUCTEM YIPABICHUS. 3aaui CHHTE3a

21.  CpaBHUTENbHBIN aHATH3 UHTETPATIBHBIX OLIEHOK KaueCTBa

22.  3amaua cuHTEe3a poOACTHOM CHCTEMBI B YaCTOTHOM 00J1acTh

23.  HasznaueHue mpeaniecTBYIOMIEro GUIbTpa U €ro pojb B ONTUMHU3ALNN KayecTBa

24.  Po0acTHOCTH CHCTEMBI YIIPABJICHUS 110 OTHOLICHUIO K U3MEHEHUIO TapaMeTpa 0ObeKTa

YIIPaBJICHUS Co
25. Peanuzamus [TU/]-perynstopa annmapaTHbIM crtocoOOM (C TTOMOIIBIO ONEPAITTOHHBIX
yCHIIUTEIEN )

26. Cunres cucremsl ynpasieHus temmneparypoit [TN]I-perynstopom MeToiom
UCIOJIb30BaHuUs OlleHKH kauecTBa UBMO u onTuManbHbIX 3HaueHUI KO3 UIIMEHTOB
XapaKTepUCTHUUECKOI0 OJTMHOMA 3aMKHYTOM CHCTEMBI

27.  3aBUCHMMOCTb YPOBHS MAIIMHHOI'O MHTENJIEKTa coBpeMeHHbIX CY OT HeonpeelneHHOCTH
MapaMeTPOB U BO3MYILICHUI

28.  Cunrte3 cuctemsl ynpasiaeHus auckoBojaoM ¢ [TU/-perynsaropom MeTo oM
HCIOJIb30BaHUs KOPHEBOIO rojorpada

29.  TpeboBaHMS K KaUeCTBY CHCTEMBI yIIPaBIEHUs IIPH CUHTE3E

30.  Aunropurm cunresa [T /[-perymnstopa 1 npeamecTByOmero GuibTpa A CHCTEMBI 2-TO
nopsiika ¢ ucnosibzopanuem BMO

31.  3aBHCHMMOCTBH BPEMEHH PETYIHPOBaHUs (YCTAHOBJICHUS) OT MMOCTOSIHHON BPEMEHH U

KO3 puIMeHTa 3aTyXaHHsl Koie0aTeIbHOro 3BeHa

32. [TocTpoenue kopHeBoro rogorpada s HenpepbIBHON cucTeMbl ¢ 3a1aHHoi 11D B
MatLab

33.  Ilpumenenue dynkumii step, impulse, ISim k HenpepsIBHBIM cucTemaM B MatLab

34.  KopueBoii rojiorpad u ero cBoMcTBa

35.  Peanmzanus [11/]-perynstopa nporpaMMHBIM CIIOCOOOM

36.  BpiOop onTumanbHOTO 3HAYeHUS K0d(D(DUIIMEHTa YCHUIICHUS] CHCTEMBI 2-TO TTOPSIKa C
TOUYKH 3PEHUS YyBCTBUTEIBHOCTH U OTHOCUTEIBHOIO TIEPEPETYINPOBAHUS

37.  Dransl mpoueaypsl CHHTE3a pOOACTHOM CHCTEMBI YIIPaBICHUS



38.
39.
40.
41.
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D¢ hekTUBHOCTL UCTIONIb30BaHUs akeTa MatLab nipu cunTeze CV ¢
Mertoas! cunte3a podactubix CY ¢ [TU/[-perynsitopom

CrnencTBus UCIOIB30BaHUS IPEILIECTBYIOLIETO GUIbTPpa
Bo3moxkHOCTH ITporpaMmHoro nakera MatLab



