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1.  Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 JUCHMILIMHE

K OCHOBHBIM IIeJISIM OCBOCHUS JUCIHILTUHBI «MaTeMaTH4ecKoe MOICTUPOBAHNE OOHEKTOB U
CUCTEM YIIPABIICHUS» CIEAYET OTHECTH:

— QopmupoBaHHE Yy CTYACHTOB 3HaHWM OOUIMX MPUHIUIIOB, METOJOB U CPEICTB
MaTEeMATHYECKOTO MOJISTHPOBAHUS OOBEKTOB U CUCTEM YIIPABIICHUS;

— TMOATOTOBKY CTYJICHTOB K JICSTEIILHOCTH B COOTBETCTBHH C KBAJTU()UKAIIMOHHON
XapaKTePUCTHKON MarucTpa rno HanpaBJECHUIO.

3aia4yu TUCHUIUIAHBIL:

- Os3HakoOMJICHHE C OCHOBHBIMH TOHSATUSMHU, OTHOCSIIMMHUCA K MaTeMaTHYeCKOMY
MOJICTTPOBAHUIO 00BEKTOB U crucTeM yrpasienus (CY);

- U3YUYEHHUE CTPYKTYPBI, XaPAKTEPUCTUK U (DYHKIIMOHATHLHBIX BO3MOKHOCTEH UCIIOIL30BAHUS
nporpamMmmHoro nakera MatLab s mogenupoBanusi 006ekToB 1 CY B 11ETI0M;

- n3yuenue mojeneir CY B mepeMeHHBIX COCTOSTHUS M COOTBETCTBYIOIIUX METOAOB PEIICHUS
BEKTOPHO-MATPUYHBIX YPaBHEHWH COCTOSIHWSI W HAOJIOJACHWS, B TOM 4YHCIE C ITOMOIIBIO
nporpaMMmHoro nakera MatLab;

- M3y4YCHHUE YACTOTHBIX MOJeNIel U MeToJoB uccienoBanusi CY ¢ oOpaTHOM CBS3BIO, B TOM
Yrclie C MOMOIIBIO TPOrpaMMHOTo nakera MatLab;

- M3YYCHHE MIPUMECHECHHS METOJIa KOPHEBOTO rojxorpada s aHanu3a u cuateza CY, B ToM
YHCcIIe ¢ TOMOIIBIO porpaMMHoro nakera MatLab;

- n3yuenue podactueix CY, onpeneneHue UX 4yBCTBUTEIBHOCTH, OCYIIECTBICHUE CUHTE3a
pobactHbIXx CY B 4aCTOTHOM 00J1aCTH;

- u3y4eHue MeTo10B cuHTe3a podbactueix CVY ¢ [IU/I-perynsitopamu, B TOM 4KCIie C TOMOIIIBIO
nporpaMMHoro nakera MatLab.

OOyuenne mno gucHuminHe «MaTemMaTuyeckoe MOAETUPOBAHUE OOBEKTOB U CHCTEM
yIpaBIICHUS HAIIPABJICHO Ha (POpMHUpPOBAHUE Y OOYUAIONIUXCS CIICTYIOIIMX KOMIICTCHITHA:

Koa n HanmeHoBaHMe KOMIeTeH it HNuankaTopsl 10CTHKEHUS
KOMIEeTeHI[HH
OIIK-4. Cnocoben ocyuiectBiATh o1neHky | MOIIK-4.1. YMmeer npou3BoAuTh pacdyeTbl U
3pPEKTUBHOCTH  pe3yJlbTaToB pPa3pabOTKH | MOAETUpOBaHME, B  TOM  4YHCI€ B
CHUCTEM YHpaBJICHUA MAaTEMAaTUUYCCKUMHU | CICHHUATIU3UPOBAHHOM mporpaMMHOM
METOAAMU o0ecreyeHnr, HcCleqyeMblXx OJOKOB U

YCTPOWCTB CHCTEM YIMPABIICHUSI, OTHOCAIITUXCS
K TpodeCcCHOHANBHONU JIeATENHHOCTH  IIO
HaIpaBJIEHUIO MOJTOTOBKH;

HNOIIK-4.3. Bnaneer HaBBIKAMH o
MPAaKTUUYECKOMY TIPOBEJICHUIO pPAcueToOB U
MOJICTTHPOBAHUIO OJIOKOB M YCTPOICTB CHCTEM
YIOPaBJICHUS U UX CUHTE3Y B COOTBETCTBHUU C
TEXHHUYECKHUM 3aJJaHUEM;

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucnunimHa OTHOCHTCA K 00si3aTeNbHOM  4acTH, (opmupyemMol  ydyaCTHHKaAMHU
o0Opa3oBartenbHBIX OTHOIIEHUH 0510Ka b1 «/luctummmasb! (MOTyH)».

JucuunnuHa 0a3upyercs Ha CIEeIYIOINX, IPOHIEHHBIX AUCHUIUIMHAX:

- «AanTHBHOE YTIPABIICHUEY;

- «ABTOMaTH3aIUsl YKCIIEPUMEHTATBHBIX HCCIEIOBAHUN U HCIBITAHHH OOBEKTOB U CHUCTEM
YIIPaBICHUSY;

- «CucTeMHBIN aHANKU3 B YIPABICHUH TEXHUYECKUMH CUCTEMAMMY;

HucuumnnuHa «MareMaTuyeckoe MOJENMPOBAHUE OOBEKTOB U CHUCTEM YIPaBICHUS»
JIOTUYCCKU CBsA3aHa € NOCICAYIOINUMU JUCHUIIIIMHAMU ((KOMHBIOTepHBIe TCXHOJIOTHUU YIIPABJICHUSA
B TEXHUYECKUX CHCTEMAX).



3. CTpykTypa u coaepkaHue TUCUUIIINHBI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBisIeT 4 3aueTHbIX(e) enquHuI(bl) (144 gacos).

3.1

3.1.1. Ounas popma oOydeHHs

Buabl yueOHo# padoThl H TPYA0EMKOCTH

Ne N KoanuecTBo CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 3 cemecTp
1 | AyautopHble 3aHATHA 54 54
B ToM uucne:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/mpakTUYECKUe 3aHATHS 18 18
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosTebHaAs padoTa 90 96
B Tom uuncne:
2.1 | IlogroroBka u 3amuTa J1a0OPATOPHBIX 48 48
pabor
2.2 | CaMOCTOSTENBHOE U3yUYEHUE 48 48
3 | IpoMe:xkyTouHasi aTTeCTALUSA
3auet/aud.3auer/IK3aMeH IK3aMEH
Hroro 144
3.2 TemaTru4yecKHil IVIAH U3YYeHHs AUCHUIIMHBI
(o ¢popmam oOyueHus)
3.2.1. Ounas ¢hopma oOyueHus
TpyroemkocTsb, yac
AynuTopHasi padora 3
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1. | BBenenue 2 2 2 12
2. | AHanu3 Mojienel B IEPEMEHHBIX 2 2 2 12
coctosiHus B MatLab
3. | [Ilpumenenne MeTO1a KOPHEBOTO 2 2 2 12
rojgorpada /s ananu3a u cuaresa CY
4. | MeTo 4aCTOTHBIX XapaKTEPUCTUK JUIS 2 2 2 12
aHayin3a u cunresa CY




5. | CuHTE3 cUCTEM yIIpaBIICHHUS C 2 2 2 12
ucnoip3oBanueM MatLab
6. | PobacTHble cucTemMbl ynpaBiIeHUs 4 4 4 18
7. | Cunres pobactHbix cuctem ¢ [T/~ 4 4 4 18
peryssaropaMu
Hroro | 144 18 18 18 90

3.3 Conep:kanue TUCUMIIIMHBI

BBeaenue

MaremaTnueckoe MOJEIUPOBAHUE OOBEKTOB W CHCTEM YIPABICHHUS C IOMOIIbIO
nporpamMHoro nakera MatLab. Ilpumep ananusa ¢ momomipio nmakera MatLab matemarndeckoit
MO/JIEJI MEXaHUUYECKOW CUCTEMBI, BKIIIOYAIOLIEH Maccy, npykuHy u aemndep. Co3nanue B cpene
MatLab mporpamMMmbl, TO3BOJSIONIEH B WHTCPAKTHBHOM PEKUME HCCIEAOBATH BIHSHHE
COOCTBEHHOM 4acTOThI KoJieOaHuil U KOa(pdHUIMEHTa 3aTyXaHUsI Ha CBOOOIHOE JIBM)KEHUE MACCHI.
Pabora B cpene MatLab ¢ anreOpanmuecKuMH MOJUHOMAMH, NEpEAaTOYHBIMU (QYHKIUSMH U
CTPYKTYpPHBIMM CXEMaMH. DBpluuciieHHe peakuuu CHCTEMbl Ha €IUHUYHOE CTYIIEHYaToe
BO3JICUCTBHE.

AHanan3 MojeJiell B nepeMeHHbIX cocTosinust B MatLabJluneitnas Mozenb 1uHaMA4YeCKOM
CUCTEMBI B IEPEMEHHBIX COCTOSIHUS. MaTpU4YHO-BEKTOPHbIE YpaBHEHUS. Y PAaBHEHUSI COCTOSHUS U
HaOmoneHusi. Matpuna oObekta (kod()PHUIMEHTOB), MaTpulla yOpaBleHUs (BXoJa), MaTpuia
HaOmoeHust (BBIXOJa), W Marpuiia ooxonma. IlpeoOpazoBanue MOJCIM JIMHCHHOHW CHCTEMBI C
noMoIeio (GyHkuu ss. Vicnonp3zoBanue GyHKUMU Isim U1 BBIYMCIIEHUS] COCTOSTHUSI U BBIXOJIHOM
IIEPEMEHHOM.

IIpumenenne meroga kKopHeBoro roporpaga nns anammsa m cuHre3a CYllonsatue
kopHeBoro rojgorpada (KI'). Oransl nocrpoenust KI'. [Ipumep ananuza u cunteza CY ¢ momMoIuisio
metona KI'. Bei6op mapamerpos ¢ nomomsto KI'. UyBctBurensHocts cucteMsl u KI'. IToctpoenue
KI" qna CVY 2-ro nopsnka ¢ [TU{-perynstopom. [octpoenue KI' ¢ momomsio MatLab.

MeTtoa 4aCTOTHBIX XaPaKTePUCTHK VI aHAJIU3a U cuHTe3a CY

TpeboBaHMsI K Ka4ecTBY CUCTEMBI B 4acTOTHOU obnactu. Mcnons3oBanne MatLab B meTone
YaCTOTHBIX XapaKTepUCTHK. AHaIU3 ycTOHYMBOCTH ¢ moMolnbsto MatLab. Cunrez CVY ¢ obpaTHOI
cBs3pl0. CucTembl ¢ mpemmecTByronuM ¢GuiabTpoM. CHHTE3 CHCTEM € OOpaTHOM CBSI3bIO IO
COCTOSIHUIO. YNIpaBisieMOCTb M HabmomaeMocTh cucteM. CuHTe3 ¢ mnpumeHeHueM MatLab u
Simulink.

CuHTe3 cucTeM ynpaJjieHHs ¢ ucnojab3opanueMm MatLab

TpeboBanus k cunTe3upyemMbiM CVY': XopoIrasi KOMIEH AW BO3MYIIIEHUM, KeTaeMbIid BHUT
peaxkuy Ha 3a/1a0llee BXOAHOE BO3EHCTBYE, alcKBaTHBIE BEIXOIHbBIE CUTHANIBI MCIIOJIHUTEIBLHOTO
yCTpOICTBa, Majasi YyBCTBUTEILHOCTh K U3MEHEHHIO MTapaMeTPOB U poOACTHOCTb. AJITOPUTM
nporiecca cunte3a CY. [Ipumep cuntesa CY urenneMm nHpopMaluu ¢ JUcka. YIpoueHHas MOJIENb
CHUCTEMBI C )KECTKOW IUTACTUHOM M MOJIENb C AIBYMs MaccaMu M yNpyrou miaacTuHou. CTpyKTypHas
cxema 3amMkHyTOM CY. Monens CVY B nepeMeHHBIX cocTosiHU. [TonyyeHne nepexoaHbix pyHKIUH
¢ noMotubio MatLab. Peakius Ha Bo3MmymieHne. AHaln3 BIUSHUSA KOAPOUIUEHTA YCHUIICHUS.
Obecneuenue TpedyeMoro kauectna. MameHeHne KoH(pUTrypanuu cucTeMbl. AHAINU3 YCTOHYNBOCTH.
VYceroituuBocth CY ¢ 00paTHOM CBSA3BIO MO CKOPOCTH.

PobGacTHbIE cHCTEMBI YIIPABJICHUS

[Tpr4YrHBI HETOYHOCTH MAaTEMAaTHUYECKUX MOJIENel peanbHbIX pu3ndyeckux cucteM. CunTes
CUCTEM BBICOKOW TOUHOCTH NMPH HAIMYUU CYIIECTBEHHON HEONPEIeIEHHOCTH 00BEKTA.
Onpenenenne podactHoit CY. PoGactapie CY U YyBCTBUTENBHOCTb. BiusiHHE W3MEHEHUS
napamMeTpoB OOBEKTa YIPaBICHUS HAa BBIXOAHYIO MEPEMEHHYIO B Pa30OMKHYTOH W 3aMKHYyTOM CVY.
YyBCTBUTENBHOCTh CUCTEMBI. ¥ MEHBIIEHHE YyBCTBUTEIBHOCTH 3aMKHYTOM CY B HyKHOM




JrarnasoHe 4acToT. YyBCTBUTEIBHOCTh CHCTEMBI MU UyBCTBUTEIBHOCTD KOPHs. AHAJIN3 pOOaCTHOCTH.
AITUTUBHOE  OTKJIOHEHHWE. MYyJIbTUIUIMKATUBHOE  OTKJIOHEHWE. PoOacTHBIE  KpuUTepuid
ycroitunBoctu. Cunte3 podactueix CY. 3anava cuHTe3a poOacTHOW CUCTEMBI B YaCTOTHON 00JIacTH.
Oranbl porenypsl cuaTeza podbactaoi CY.

Cunre3 podactHbix cuctem ¢ [IN/I-peryasitopamu

[MU/I-perynaropbl, MX BIUSHUE Ha IMEpPelaTOuHyr (GYHKIUIO PA3OMKHYTOM CHCTEMBI
ynpasinenusi. KopHeBoii ronorpad cucremsl 2-ro nopsiaka. Cunte3 podactueix cucrem c ITM/I-
perynsaropamMu. MeTo/ibl, CBSI3aHHbBIE C UCIOJIb30BAaHUEM KOPHEBOT0O rojorpada 1 oreHoK KayecTBa.
WNurerpanbubie onenku kaudectsa: MKO, MMO, MBMO, UBKO. IlepBwiii meTon cuHTE3a,
OCHOBaHHBIM Ha MWCHOJB30BaHUM OLEHKM KadectBa MBMO wu onTUManpHbIX 3HA4YCHHM
KOX(P(UIIMEHTOB XapaKTEPUCTUYECKOTO IOJIMHOMAa 3aMKHYTOW cucTeMbl. [lpumep cuHTe3a
pobacTHO# cructeMbl perynupoBanus Temmeparypsl ¢ [T ]I-perynstopom. Cunre3 podactHeix CY ¢
[MUI-perynsropamu ¢ nomornbio MatLab. KopreBoii rogorpad CY u ucnonb3oBaHue (QyHKIHH
rlocfind. Ananuz poGactHoctu CVY TemiepaTypodl IO OTHOIICHHIO K IapaMeTpy OObeKTa
ynpasnenus. Peanuzanus [11/]-perymnstopa ¢ moMoIIbIO ONEpallMOHHBIX YCHIUTENEH. 3aBUCUMOCTh
YPOBHSI MAIIMHHOTO MHTEIUIEKTa CcOBpeMeHHbIX CVY 0T HeompeneaeHHOCTH [apaMeTpoB U
BO3MYILICHUH.

3.4 TemaTuka cCeMMHAPCKHX/NMPAKTHYECKUXHIA00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/MpakTHIECKUE 3aHATHUS

[IpakTnueckoe 3ansarue 1. [Tonroroska k 3amure sadoparopHoit padbotsl Nel Ha Temy
«O3HaKoOMIIeHHE C BO3MOXKHOCTSMH MIPOrpaMMHOTro nakera MatLab no moaenupoBaHuio
JTUHEHUHBIX TuHaMu4ecKux CYy.

ITpaktryeckoe 3ansatue 2. IloaroroBka k 3amure sadopatopHoit paboTsl Ne2 Ha TeMy
«ITpumenenue ¢pynkumit MatLab: roots, tf, series, parallel, feedback, pole, zero, poly, conv,
polyval, mineral, pzmap, step».

[Tpaktuueckoe 3anstue 3. [loaroroska k 3amure 1adboparopHoit padotsl Ne3 Ha Temy
«IIpeobpazoBaHue MOJIENN JIMHEHHOM CUCTEMBI CUCTEMBI 3-T0 MOPAIKA C TOMOIIBIO (DYHKIIMU SS».

[Tpaktrueckoe 3anstue 4. [loaroroska k 3amure 1adoparopHoit padotsl Ned Ha TeMy
«HMcnonp3oBaHue GYHKIMHU ISim [ BBIUMCIIEHUS] COCTOSIHUS U BBIXOJHOM IEPEMEHHON.

[Tpaktuueckoe 3anstue 5. [loaroroBka k 3amure 1adopatopHoit padoTsl NeS Ha Temy
«HMccnenoBanne 4yBCTBUTENBHOCTH CUCTEMBI 2-TO TIOPSAKAY.

[Tpaktuueckoe 3anstue 6. [logroroBka k 3amure 1adopatopHoOit paboTsl Ne6 Ha TeMy
«ITocTpoenue kopHeBoro rojgorpada c ucrnonapzoBanueM ¢pyHkuuit rlocus u rlocfindy.

[Ipaktuueckoe 3anstue 7. [Ipaktuueckas padota 7. [loaroToBka K 3aniuTe 1abopaTopHO
pabotel Ne7 Ha Temy «Cunres pobactHoit CY temnepatypoit ¢ [TN/[-peryasTopom ¢ mOMOIIbIO
MatLab»

[Ipaktuyeckoe 3ansatue 8. IloaroroBka k 3amure nadopatopHoit paboTs! Ne§ Ha Temy
«Cunres pobactHoit CY muckoBoaoMm ¢ [TU-perymsitopom ¢ momorsto MatLaby

3.4.2. JIaGopaTopHbIe 3aHATHS
JlabopaTtopHnast pabota Nel «O3HaKOMIIEHHE C BOZMOXHOCTSIMU TTPOTPAMMHOTO TIaKeTa
MatLab mo MmoaenupoBaHuIO TUHEHHBIX TuHAMIYECKHX CY»
JlaGopatopnas padota Ne2 «IIpumenenue ¢pynkuii MatLab: roots, tf, series, parallel,
feedback, pole, zero, poly, conv, polyval, mineral, pzmap, step»
JlaGopatopHas pabota Ne3 «IIpeobpazoBaHue MO JIMHEHHON CUCTEMBI CUCTEMBI 3-TO
HOpsi/IKA C IOMOIIBIO (PYHKIIUU SS$»
JlaGopaTtopHnas pabota Ne4 «Mcnonp3oBanue GyHKIIMU 1Sim 7151 BEIYUCICHUS] COCTOSTHUS U
BBIXOJHOUM NIEPEMEHHOI



JlaGopaTtopHnas padota Ne5 «MccnenoBanue 4yBCTBUTEIFHOCTH CUCTEMBI 2-TO TIOPSIKA
JlaboparopHuas pabota Ne6 «IlocTpoenue KopHEBOTO rogorpada ¢ UCIoIb30BaHUEM (PYHKIIHIA
rlocus u rlocfind»

JlaGoparopHas pabota Ne7 «Cunres podbactHoit CY temnepatypoii ¢ [IN/[-peryasitopom ¢
nomorsio MatLaby

JlaGopaTtopHnas padora Ne8 «Cuntes podbactHoit CY muckoBogom ¢ [TU][-perynsaropom ¢
nomortipio MatLaby

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX padoT)
KypcoBsie paboThI/IPOEKTHI OTCYTCBYIOT

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIIOHHOE 00ecIIeYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 I'OCThI
He npexycmotpeno

4.2  OcHOBHaf JUTEpaTypa

1. P.Topd, P.bumon. CoBpemenHsie cucteMsl yrpasienus; [lep. ¢ anrn. b.1.KonbuioBa. —
M.: JIabopatopus ba3zoBeix 3nanuit, 2012. — 832 c.: wn. ISBN 978-5-93208-119-8 (pycck.)

2. Kupummuer b.B. MogenupoBanue cucrem: YuebHnoe nmocodue. — M.: MI'VY, 2010. — 274
c. ISBN 978-5-2760-1647-4.

4.3 JlomosHUTeJbHAS JUTEPATYPa

1. CosetoB b.41, SxoBneB C.A. MoaenupoBanue cucrteM: Yue0. 71s By30B. — 3-€ U3,
nepepad. u gon. — M.: Beicias mkona, 2001.— 343 c.: uin. ISBN 5-06-003860-2.

2. EmenbsnoB B.B., Kypeituuk B.M., Kypeitunk B.B. Teopus u npakTuka 3BOJIIOLIMOHHOTO
MozaenupoBanus. — M.: ®USMATIINUT, 2003. — 432 c. — ISBN 5-9221-0337-7.

4.4 DuaekTpoHHBbIEe 00pa3oBaTeJIbHbIE PeCyPChl

1. MaTemaTnyeckoe MOJeTUpOBaHNE OOBEKTOB U CUCTEM YIIPABICHHS
https://online.mospolytech.ru/course/view.php?1d=3647

[Mopsimok mpoBeaeHust padoT B TUCTAaHIIMOHHOM (hOpMaTe yCTaHABINBACTCS OTACTBHBIMU
pacropsHKeHUSIMA TIPOPEKTOpa 1Mo y4eOHOH paboTe W/Wi HEHTPOM y4eOHO-METOJMUECKOr padoTHI.

4.5 JluueH3HWOHHOe M CBOOOJHO  pacmpocTpaHsieMoe  NPOrpaMMHOe

odecreyeHue
1. MatLab.

4.6 CoBpemeHHble npodeccnoHaNbHBbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPaBOYHbIEC CHCTEMbI
He mpenycmotpeHo.

5. MarepuajibHO-TeXHHYECKOe o0ecreueHue

Jns  mpoBeAeHWs JICKIIMOHHBIX ~ 3aHSATHH HEOOXOIUMBI  ayJUTOPHH, OCHAIICHHBIC
MYJIbTUMEIUHHBIMUA TPOEKTOPaMHU U 3KpaHamHu. J{Jsi mpoBeaeHus 1abopaTopHBIX paboT Tpedyercs
KoMITbIOTEpHBIN Kitace (AB2507, AB2614)



6. MeToauveckue peKOMeHIANH
MGTOI[I/IKa npernogaBaHvsd AUCHUILIMHBI «MaremMaTnyeckoe MOJCIIMPOBAHUC 06’E>CKTOB nu

CHCTEM YIPABICHUSM» W peau3aius KOMIETEHTHOCTHOTO MOAX0/Aa B M3JIOKCHUU M BOCIPUATHH
Marcpuaia mpeaAyCMarpuBacT HCIIOJB30BAHHUC CICAYIOMIUX AKTHUBHBIX W HWHTCPAKTUBHBIX q)OpM
IIPOBEICHUS ayIUTOPHBIX U BHEAYIUTOPHBIX 3aHATHIA:

— AYIUTOPHBIC 3aHATUA: JICKIHHU, Ha60paTOpHBI€ pa6OTbI, CCMUHAPCKUC 3aHATUA,
TECTUPOBAHHUE;

— BHCAYAUTOPHBIC 3aHATUA: CAMOCTOATCIIbHOC U3YUCHUEC OTACIBHBIX BOIIPOCOB, ITOATOTOBKA
K 71a00paTOpHEIM paboTam.

6.1 Meroauyeckue peKOMeHJANUHU IJIS TNPenoJaBaTejss MO0 OPraHUu3aANUU

00y4eHust
Ha IEPpBOM 3aHATHU IO JUCHUIIIIMHC HCOGXOI{I/IMO O3HAKOMUTH CTYACHTOB C IMOPAJKOM €€

u3yuyeHus (TeMaMu Kypca, opMaMu 3aHATHM, TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPHITH
MECTO M POJIb JMCUHUIUIMHBI B CUCTEME HAyK, €¢ MPAaKTHYECKOe 3HA4YCHUE, JIOBECTH J0 CTYACHTOB
TpeOoBaHus K (pOopMEe OTUETHOCTH M HPHMEHEHHS BHUIOB KOHTPOJIA. Bhimarorcs 3agaHus Uis
MOJIFOTOBKH K CEMHUHAPCKUM 3aHATHSIM.

[lpy TOArOTOBKE K CEMHHAPCKOMY 3aHSITHK) [0 TMIEPEYHIO OOBSABICHHBIX TEM
NPEoIaBaTeIl0 HEOOXOIUMO YTOYHUTHh IUIAH WX MPOBEICHUS, MPOIyMaTh (OPMYIHPOBKH U
COI[ep)KaHI/Ie y‘-Ie6HbIX BOHpOCOB, BBIHOCHUMBIX HA O6CY)KI[CHI/IC, O3HAKOMUTHCA C HepequM BOHpOCOB
0 TeMe CEMHHApa.

B XoIe CeMI/IHapa BO BCTyrII/ITeJ'II)HOM CJIOBEC paCKpI)ITB HpaKTquCKYIO 3HAYUMOCTh TCMBbI
CeMI/IHapCKOFO 3aHATHA, OHpCI[CJ'H/ITB HOpSII[OK ero HpOBeI[eHI/IH, BpeMSI Ha O6CY)K]1€HI/IC KaxXxa0oro
yueOHOoro Bompoca. [IpumeHsiss ¢poOHTaNBHBI ONPOC JaTh BO3MOXKHOCTH BBICTYNHUTH BCEM
CTYJI€HTaM, MIPUCYTCTBYIOIINM Ha 3aHATHUU.

[{enecooOpa3HO B X0/1€ 3aIIUTHI JTA0OPATOPHBIX pabOT 3a/1aBaTh BRICTYMAIOIIUM U Ay TUTOPUU
JOTIONTHUTEIbHBIE U YTOUYHSAIOIIME BOMPOCHI C IIENbI0 BBISCHEHUS HMX MO3UIHUI MO CYIIECTBY
00CyX)TaeMBbIX TTPOOIIEM.

CneﬂyeT HpeI[OCTaBI/ITI) BO3MOXHOCTH BBICTYHJ'IGHI/ISI C MECTa B BUJIC KpaTKI/IX COO6IH€HHI>'I 110
MIOIFOTOBJICHHOMY 3apaHee BOIPOCY.

B 3axirounTensHON YacTH CEMHUHAPCKOTO 3aHTHS CIIEYET MOJIBECTH €T0 HTOTHU: JIaTh OLIEHKY
BBICTYIIJICHUH KaXJI0T0 CTYZEHTa U yu4eOHOM Irpyniibl B eIOM. PaCKpbITh MOJOKUTEIbHBIE CTOPOHBI
U HEIOCTAaTKH MPOBEJACHHOTO CEMHHAPCKOTO 3aHATHs. OTBETUTH Ha BOMPOCH CTYACHTOB. Brimath
3aJaHus [T CAaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSATHIO.

Bo3moxHO mpoBeieHNEe 3aHATHI U aTTeCTallil B IUCTaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOro 00yueHus yausepcurera (CJO-LMS). Tlopsinok mpoBeaeHust padot B
JTUCTaHIIMOHHOM (popMaTe ycTaHABIMBACTCS OTACITBHBIMH PACIOPSHKEHUSMH TPOPEKTOpa 0
yuebHoil paboTe /Wi IEHTPOM Y4eOHO-METOANYECKON paboTHI.

6.2 Meroauyeckue yKazaHus JJI5 00y4arOUIUXCH 110 OCBOCHHUIO TUCHUIINHbBI

CaMocTosTenpHas pa60Ta ABIACTCA OJHUM H3 BHJIOB y‘-IeGHBIX 3aHATHUH. HCJ’IL
CaMOCTOSTEIbHOM paGOTBI — HNPAKTUYICCKOC YCBOCHUC CTYACHTAMU BOIIPOCOB, paCCMATPHUBACMBIX B
nmponecce N3y4YCHuA AVCIUILINHBI.

Ay,[II/ITOpHaH CaMOCTOATCJIbHAA pa60Ta 10O JUCHUITIIIMHE BBIITIOJIHACTCA Ha y‘ICGHBIX 3aHATUAX
o HEMOCPECACTBCHHBIM PYKOBOACTBOM IIPETIOAABATEIA U 110 €TI0 3a1aHUTO.
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BueaynutopHas camocTrosiTenbHas paboTa BBINOJHSAETCS CTYJAEHTOM IO  3a/IaHUIO
npenoaaBaress, Ho 6e3 ero HermocpPeACTBEHHOTO Y4acTHsl.

3amaun caMOCTOSTENFHON pabOThI CTYICHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON padoThI;

- OCBOCHHE COJIEP)KAHUS JUCLIUIIINHBI,

- yriryOneHue cofepKaHusi U OCO3HAHUE OCHOBHBIX MOHSITHH TUCIUILINHBL,

- UCII0JIb30BAaHUE MaTeprasa, COOpaHHOTO U ITOJIyYEHHOTI'O B X0/1€ CAMOCTOSATEIbHBIX 3aHITUH
1St 3 (PEeKTUBHON MOATOTOBKHU K 3a4ETY.

Bubl BHEAyAUTOPHOI CaMOCTOSITENILHOM paOOTHI:

- CAMOCTOSITEIbHOE U3yUYEHHUE OTAEIBHBIX TEM JUCLUILUIMHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- IOJrOTOBKA K CEMUHApaM U IPAKTUYECKUM 3aHATUSM;

- o(hopMIIEHHE OTYETOB IO BHIMOJIHEHHBIM JIAOOPATOPHBIM padOTaM U MOJATOTOBKA K UX
3alluTe.

J1J1s BEIIOJTHEHUS JIFOOOTO BHJIa CAMOCTOSITEIILHON pabOThl HEOOXOIUMO MPOUTH CIICTYFOIIHE
STallbl:

- OIpeJIeICHNE [IEIH CAMOCTOSITEIbHON pabOThI;

- KOHKpEeTHU3alus 03HaBaTeNIbHOM 3a/1a4H;

- caMOOLIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOM paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PEIICHUIO 3a1a4H;

- TUTAaHUPOBaHKE PAOOTHI (CAMOCTOSTEIILHOM MM C TOMOIIIBIO MTPEToaBaTesis) Hajl 3aJaHHEM;

- OCYIIECTBJIEHHE B IPOLECCE BBIMNOIHEHUSI CAMOCTOSTEIILHON pabOThl CAaMOKOHTPOJIS
(IpPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMIOTHEHHS paOOTHI;

- pedutekcus;

- Ipe3eHTaIys padoThI MJIH 3alUTa J1a00paTOpHOM paboTHI.

7. DoH/1 OLIECHOYHBIX CPEJICTB
B mportecce 00y4eHHs B T€UEHUE CEMECTPa MCIIOIB3YIOTCS OICHOYHBIC CPEACTBA TEKYIIETO
KOHTPOJISI YCIICBAEMOCTH U TIPOMEKYTOUHBIX arTecTanuii. [[pUMEHSIOTCSl CIIeAYIOIINEe OIICHOYHBIE
CpENCTBa: TECT, 3alUTa JJA0OPATOPHBIX padOT, SK3aMEH.
OOyuenne 1o gucHUIUIMHE «MaTeMaTHdeckoe MOJCTUPOBAaHUE OOBEKTOB W CHCTEM
yIpaBJICHUS» HANPABJICHO HA (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOIINX KOMIIETCHITUH:

Koa n HanmeHoBaHMe KOMIeTeH Mt NHaukaTopbl 10CTHAKEHUS
KOMIIeTeHIIUH

OIIK-4. Crnocoben ocymectBiaaTh oueHky | MOIIK-4.1. Ymeer mnpou3BOAWTH pacdyeTsl U
3¢ (PEKTUBHOCTH  PE3yNbTAaTOB  pa3pabOTKU | MOAEIMpPOBAHUE, B TOM qucie B
CHUCTEM  YIOpaBJ€HHUS  MaTeMaTHMYECKHUMH | CHEelHaTU3UpPOBAHHOM IpOrpaMMHOM
MeTOaMHI oOecrie4yeHnH,  HUCCIEAyeMbIX  OJIOKOB |
YCTPOWCTB CHCTEM YIPABICHUS, OTHOCSIIUXCS K
npodeccuoHanbHOM NesITeIbHOCTH 1o
HaNpaBJICHUIO IOATOTOBKH;

HNOIIK-4.3. Bimageer  HaBBIKAMH 10
IPAaKTUYECKOMY TPOBEJCHHUIO pPAcyeTOB H
MOJIETTUPOBAHUIO OJIOKOB M YCTPONCTB CUCTEM
YIOpaBJIEHUS U MX CHUHTE3Y B COOTBETCTBHH C
TEXHUIECKUM 3aJaHUEM;
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7.1  MeToabl KOHTPOJISI U OLCHUBAHMS Pe3y/JIbTATOB 00y4eHUs!

[Tpencrasnenne
No HaumenoBanue K peal
° paTKas XapaKTepuCTHKa OLIEHOYHOTO OLIEHOUHOTO CPEACTBA
OLIEHOYHOTI'OCPE/ICTBA

OC [ou peA cpencraa B DOC
Cucrema CTaHIApTU3UPOBAHHBIX 3aJJaHUH,

1 Tect [103BOJISIFOIIIAS aBTOMaTU3UPOBATh @DOHJ| TECTOBBIX

(T) [poLEeAYpY U3MEpEHUs YpOBHS 3HAHUHA U 3alaHui

YMEHUH00y4aromerocs.
CpencTBO MPOBEPKU YMEHUI U HaBBIKOB

5 3P OPUMEHATh TOJIY4YEeHHBbIE 3HAaHUA JUId | 3aJaHus AJs 3allUThl
pemieHnsT ~ MPAaKTHYECKHX  3agad ¢ | JIabopaTopHBIX paboT
[HOMOILBI0 HHCTPYMEHTAJIbHBIX CPEZCTB.

7.2 Illkana v KPpUTEPHHU OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

®opmMa NPOMEKYTOUHOH aTTeCTAMM: IK3aMeH.

O0s13aTeJIbHBIMH YCJIOBUSIMU TOATOTOBKHM CTYJ€HTa K MPOMEXKYTOUHON aTTecTalnuu
SIBJISICTCSI BBIMIOJIHEHUE M 3allUTa CTYJIEHTOM JIa0OpAaTOPHBIX paboT, MPEeayCMOTPEHHBIX paboueit

MIpOrpaMMoOi U MPOXOXKICHUE BCEX MPOMEKYTOUYHBIX TECTOB HE HIbKe, ueM Ha 70% MpaBWIBHBIX

OTBETOB. HpOMG)KYTOLIHBIG TECTUPOBAHUA MOTYT IIPOBOAUTCA KaK B ayIUTOPHUHN yHHBCpCI/ITeTa 101

KOHTPOJIEM PCIOAABATCIIA, TAK U JTUCTAHIITUOHHOM (I)OpMaTe Ha YCMOTPCHUC ITPCTIOAaBaTECIIA.

HIxaJja oneHUBaAHUA

Onucanune

Omauuno

Boimonnensl  Bce  BuAbl  y4eOHOM  paloTHl,
MpeayCMOTpeHHbIe  paboueit  mporpammoit.  CryaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHHH, HABBIKOB
MPUBEJIEHHBIM B  Ta0dHWIlaX TMoKa3areseil, Oomnepupyer
NpPUOOPETEHHBIMU  3HAHUSMHU, YMEHHUSMH, HaBBIKAMH,
MPUMEHSET UX B CUTyalUsIX MOBBIIIEHHON CI0XKHOCTH. [Ipu
3TOM MOTYT OBITh IOMYIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS NPHU aHATUTHUYECKUX ONEpalusX,
MEPEeHOCEe 3HAHUW M yMEHUM Ha HOBBIE, HECTAHAAPTHHIE
CUTyalUH.

Xopowo

Boimonuensl  Bce  BUABl  y4eOHOM  paboThI,
MPEyCMOTPEHHBIE y4eOHBIM maHoM.. CTyIeHT
JEMOHCTPUPYET  HEIMOJIHOE, MpPaBWIBHOE COOTBETCTBUE
3HAHUW, YMEHUH, HaBbIKOB MPUBEICHHBIM B TaOIUIAX
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nokasareJsei, JJn0o eciu MPH 3TOM ObUIN JTOMYIIECHBI 2-3
HECYIIECTBCHHbIE OIINOKH.

Yooenemseopumenvro

Bemonnens:  Bce  BuAbl  y4eOHOW — paloOTHI,

MPEyCMOTPEHHBIE y4eOHBIM IIJIAHOM. Crynent
JEMOHCTPHUPYET COOTBETCTBUE 3HAHMI, B KOTOPOM OCBEIlICHA
OCHOBHas1, HauboJjee BakKHAs YacTh MaTepuaia, HO PH 3TOM

J0oImyuicHa oJJHa 3HAYUTCIIbHasA oIIOKa UK HETOYHOCTb.

Heyoosnemseopumenvho

He BbmonHeH oawH Wik 0Ooyiee BUIOB Y4eOHOM
paboThI, MPEIyCMOTPEHHBIX Y4YeOHbIM IUIaHOM. CTyIeHT
JIEMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HAHWMN, YMEHUH,
TadIULIax
OIIIMOKH,

HAaBBIKOB IIPpUBCICHHBIM B

JAOITYCKArOTCA

nokKas3aTelneH,
3HAYUTEIIbHBIE IIPOSIBIISAETCS
OTCYTCTBME 3HAaHUI, YMEHU, HABBIKOB I10 PsILy ITOKA3aTeNeH,
CTYJICHT HCIIBITBIBACT 3HAYUTENbHBIC 3aTPyAHEHUS IIPH

ONCpHUPOBAHMU 3HAHHUAMHU U YMCHUAMMU IIPpHU UX IICPECHOCC HA

HOBBIC CUTYyalllH.

7.3  OueHo4Hble cpecTBA

7.3.1. Texyuuii KOHTPOJIb

Texymui KOHTPOJIb BKIIIOYAET MPOXOKAECHUE IPOMEKYTOYHBIX TECTUPOBAHUMN 110 pa3zeciiaM
JUCIUIUIMHBI M 3alUTy Ja0opaTopHbIX paboT. IIpomexyTouHble TECTHPOBAHMS pa3MEILIEHBI B
COOTBETCTBYIOIIEM KypCe€ CHCTEMbl TUCTAaHIIMOHHOTO 00ydeHus YHuBepcurera. [Ipumepsl TecTOB

MNpEaACTaBJIICHBI HWXE.

Otyersl O nabOpaTOpPHBIM paboTaM pa3MEMIAIOTCs CTYJACHTaMH B

COOTBETCTBYIOILIEM KypCe€ CUCTEMBI IUCTAaHIIMOHHOTO 00y4YeHUs YHHUBepcuTeTa. [ MoAroToBKH K
TECTUPOBAHUIO U 3aIIUTE Ja00paTOPHBIX padboT B paznene 3.7.1.1 npuBeaEH nepedyeHb KOHTPOJIBHBIX

BOIIPOCOB.

Pe3y.HBTaTI:>I TCKYIIECTO KOHTPOJIsI MOTYT OBITh HCIIOJIb30BaHBI pu HpOMe)i(YTO‘IHOﬁ

aTTecraluu.

7.3.1 Ilpumepsl TECTOBBIX BONIPOCOB

Ne ni/m Texcr Bompoca

BapuaHTbI 0TBETOB

1 | KakoBbI OCHOBHBIE KaUeCTBEHHBIE
XapaKTEPUCTUKHA CHHTE3UPYEMOM 3aMKHYTOU
CUCTEMBI YIIPaBJICHUS?

Xopomiasi KOMIEHCAIMS
BO3MYILIEHUN

AJleKBaTHbIE BHIXOJHbIE CUTHAJIBI
HCITOJTHUTEJIBHOTO YCTPOKCTBA

JKemaemblil BUI peakuuy Ha
3a7a10llee BXOIHOE BO3IENCTBIE

Manast 9yBCTBUTEIBHOCTH K
W3MEHEHUIO IMapaMeTpoB

PoGactHOCTE

Bce xapakTepucTuky, yKa3aHHBIC B
IPYTUX OTBETaX

2 | Kakoii aTan anropurMa CUHTE3a CUCTEMBbI
YIPaBIEHUS SBJISETCS EPBBIM?

OnTumuszanus napaMeTpoB U
aHaJIM3 Ka4eCTBA CUCTEMBbI
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Br16op perymnsTopa u onpeseneHue
KJIFOUYEBBIX TTaPaMETPOB,
MOJIC)KAITUX HACTPOIKE

[Tony4enue moneneit ooObekTa
yIpaBlCHHUs, TaTIYMKA U
HCIIOJIHUTEILHOTO YCTPONCTBA

Br160op KOHpUTYpallUK CUCTEMBI |
HCIIOJIHUTEJIBHOTO YCTPOHCTBA

Br160p nepeMeHHbIX, MOAISKAIINX
YIIPaBJICHUIO

dopmynupoBKa TpeOOBaHUN K
YIPAaBIIIEMbIM ITEPEMEHHBIM

Ornpenenenue nenen ynpapieHUs

Kakoii 3Tan anroputMa CMHTE3a CUCTEMBI
yIpaBJ€HUS SBISECTCA 3aBEPIIAIOIIIM ?

OHTI/IMHSaHI/IH mapaMeTpoOB U
aHaJIn3 Ka4CCTBa CUCTCMBbI

Br16op perynsTopa u onpezeneHue
KJIFOUYEBBIX TTAPAMETPOB,
MOJITIEKAITNX HACTPOITKe

[Tonyuenue moneneit oobekTa
YIIPaBJICHUS, JaTYUKa U
VICIIOJTHUTEJIBHOTO YCTPOKCTBA

Br16op KoHpUTYpalliu CUCTEMBI U
UCTIOJIHUTEIILHOTO YCTPOUCTBA

Br100p nepeMeHHBIX, MOIeKAITUX
YIPaBIECHUIO

dopMynrpoBKa TpeOOBaHUM K
YIpaBJIsieMbIM IEPEMEHHBIM

Onpenenenue nenen ynpasiacHUs

Ha xakom starie mporiecca cuHTe3a
OCYIIECTBIISICTCS MTOJTydeHHE MOoJIeNiel 00beKTa
yOpaBleHus, TaTYNKa ¥ UCTIOJIHUTEIHHOTO
ycTporcTBa?

Ha nepsom

Ha Bropom

Ha narom

Ha nocnennem

CKOJIBKO 3TaIoB COAEPKUT AJITOPUTM CHHTE3a
CUCTEMBI yIIpaBJICHUS?

N N | AW

KakoBbl XapaKkTepUCTUKH CHCTEMBI
MO3UIMOHUPOBAHNS CUYUTHIBAIOLIEH TOJIOBKU IS
CUMTHIBAHUS MHGOPMAIIUN C MArHUTHOTO JHCKa?

PaccrosiHne Hax TOBEPXHOCTHIO
cka<10? M, TOYHOCTB
NO3UIMOHUPOBaHUS <107 M,
obicTpoaeiicTBre <100mc

PaccrosiHne Ha TOBEPXHOCTHIO
mcka<10? M, TOYHOCTB
no3uoHupoBaHus <107 M,
obicTpogeiicTBue <50mMc

Paccrosinue Hag mOBEPXHOCTHIO
mcka<10”’ M, TOYHOCTD
no3unuoHupoBanus <10 M,
ovicTponeticTBre <50Mc
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PaccrosiHue Haj MOBEPXHOCTHIO
nucka <1HM, TOUHOCTb
NO3ULHOHUPOBAHUS <107 M,
opicTposeiicTBue <10 mMc

Paccrosinre Hast MOBEPXHOCTHIO
nucka <10 HM, TOYHOCTh
MO3UIMOHUPOBAHUS <10 MKM,
ObICTpOJICHCTBHE <5 MC

7 | KakoB nmpuMepHbIil MOPSIIOK BETMYHUH Macca saeKTpoaBuraress NpuBoaa
MapaMeTpPOB TUITUYHON CHCTEMbI CUUTHIBAHUS CUUTHIBAIOMICH roJIOBKH - 20 T;
uH(pOpMallUU C MAaTHUTHOTO JUCKa? Macca cuuThIBaroIIEH TOTOBKH -

0,5 r; ”HAyKTUBHOCTH OOMOTKH
B30y aeHus - 1 MI'H.

Macca s5exkTpoaBUraresis npuBoaa
cunuThIBaronieH roioBku - 200 T;
Macca cuuThIBarOIIEC TOJOBKH - 5
r; IHIyKTUBHOCTH OOMOTKH
BO30Yy>kaeHus - 1 ['H.

Macca 3eKTpoaBUraress npuBoaa
CUHTHIBAIOIICH TOJIOBKH - 2 T;
Macca cuuThIBarOIIEH TOTOBKH -
0,05 r; UHIyKTUBHOCTH OOMOTKH
BO30OyxaeHus - 100 mI'H.

8 | Kakas ¢pynkuus MatLab ¢popmupyer Mmozens series
00beKTa B IEPEMEHHBIX COCTOSIHUSI? poly

feedback
pole

ss

obsv
conv

9 | KakoBa mmpuHa TOpOKKH MAarHUTHOTO TUCKA 10 am
(9TO BaXKHO, T.K. UCXOS U3 TOTO 3HAYCHHUS 1 HM
dbopmupyroTcst TpeOoBaHUs K TOYHOCTH 10 MM
MO3UIIIOHUPOBAHUS aBTOMATHUECKON CHCTEMBI 1 MM
cUUTHIBaHUS H(pOpMaIum)? 100 mxm

10 Mmxm
1 Mmxm

10 | Kakas pynxuus MatLab Beraucnser matpuiy series

HaOIr01aeMOCTH? poly
feedback
pole
ss
obsv
conv

11

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

1)3meneHnne napaMeTpos;
2)Hey4dreHHbIe TUHAMHYECKHE
cBoiicTBa; 3)Heyurennoe
3anazaeiBanue; 4)1ym naruuka;
5)3MeHeHue monoKeHus padouei
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ToukH; 6)CiyuyaliHple BHEIIIHHE
BO3MYIIICHHUS

1 )I3meHeHue nepeMeHHbIX;
2)HeyureHHas AMHAMMUKA;
3)OtcyTcTBHE 3ana3/IbIBaHNUS,
4)I3MeHeHne yCTaHOBUBLIETOCS
3Hauenwust; S)IIym perymnstopa;
6)BHelHue BO3MyLIEHUS!

DTO OJIHO U3 OCHOBHBIX CBOMCTB
MOJIEJICH: MPUOINKCHHOCTb, T.C.
MOJIEIb BCETIa OTIIMYACTCS OT
OpHUTHHAJIA.

12

OT KaKoro cJioBa MPOUCXOJUT TEPMHUH
"poGacTHbBIN"?

CuHOHUM clloBa
"pobGoTU3MpPOBaHHBIN"

Ot nByx cnos: "rob" (anrm.) - 1)
00KpaJbIBaTh, rpaduTh; 2) JIUIIATH
yero-1. u "bust" [bast] (amep.) -
00aHKPOTHTHCS, TOTEPIEThH
HeyJiauy; T.e. BMECTE - THUIIa
"HeyiayHasi moneITKa orpabdseHus"

Ot cnoBa "pobycra" (copT Kode)

Ot aByx cioB: "po6ot" u
"30macTHbI"

Ot "robe" (amep.) - xanar

[IpoucxoxaeHue TepMUHa
TYMaHHO U YXOJHT B CPEJJHUE BEKa

Ot "robust" (aHr.) - 370pOBBIH,
KPENKH, CUIbHBIN;
MIPUMEHUTEIBHO K CTATUCTUKE -
IIOMEX0YCTONYHBBIN

13

Kaxkas cucrema Ha3piBaeTCst poOaCTHOM?

Cucrema, o01amaromas
JIOTTYCTUMBIMUA U3MEHEHUSIMHU
CTETeHHU YCTONYMBOCTH TPU
ITOCTOSIHCTBE €€ MO/JIEIIH,
Ha3bIBACTCS pOOACTHOM

Cucrema, oOJragaromas
JIOTTYCTUMBIMU U3MEHEHUSIMHU
KadecTBa IMPHU TOCTOSHCTBE €€
MOJICIIN, HAa3bIBACTCSI pOOACTHOM

PobactHas cuctema ynpaBieHus
o0J1aziaeT ONTUMAbHBIM KaueCTBOM
JUHAMUYECKHX MPOLIECCOB

PobGactHas cuctema ynpaBieHus
o0JaaeT XOpOITUM KaueCTBOM,
obecrnieurBasi OTHOBPEMEHHO
BBICOKYIO CTENEHb YCTOMYHUBOCTH

14

Kaxkoe u3 BeIpaskeHU COOTBETCTBYET
poOacCTHOMY KPUTEPHIO YCTOMYUBOCTH ?

S(s) = [1 + Gus)G(s)]"

T(s) = G, ($)G(s)
1+ G, (5)G(s)

SC3) -+ Ils)= 1
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o _OIT _3InT
6G/G_dInG

o A2

ST = 0,25+ w”
K=\ — >

4w”

s
BCEX 3HAYECHUU M

I
M(jio)l<|l+ ———
|M(jow) GO

JO) s Beex

3HAYEHUI ©

PoGacTHblil kpuTepuil yCTOHYUBOCTH CITY>KUT AJUIMTUBHOMY OTKJIOHEHHIO
IPOBEPKO pOOACTHOCTH IO OTHOLIEHHIO K... My nbTUIIIMKAaTUBHOMY
OTKJIOHEHUIO

MI/IHI/IMaKCHOMy OTKJIOHCHHIO

JIto6oMy OTKJIOHEHUIO

Kaxumu cBoiictBamu obnanaer 1) OHO Mano Ha HU3KUX
MYJIbTUITIMKATUBHOE OTKJIOHEHHUE? 4acToTax, IJ1e HOMUHAIbHAs
> )
G’ ( s) = (I(S’)[ 1 + M( S)] MOJIENb 00BEKTA 0OBIYHO XOPOLIO
n :
U3BECTHA;

2) OHO BEJIMKO Ha BBICOKUX
4acTOTaXx, /1€ HOMUHAIbHAS
MOJIeJIb OOBEKTA BCETIa HETOYHAS

1) OHO BeIMKO Ha HU3KUX
4acTOTax, IJIe HOMHHAIbHAS
MoJieTIb 00BEKTa OOBIYHO XOPOIIIO
M3BECTHA; 2) OHO MaJIO Ha BBICOKHUX
4acTOTax, IJIe HOMUHAIbHAs
MOJIeNIb 00BEKTa BCET/Ia HETOUHAs

1) OHO 0OIMHAKOBO KaK Ha HU3KHUX,
TakK ¥ Ha BLICOKMX 4acTOTax, a
HOMUHAJIbHAS MOJEIb OOBEKTA HE
AMEET 3HAYEHHUS

YeMy paBHA 4yBCTBUTEIBHOCTh 1

A30MKHYTOU CUCTEMBI?
P y H (s) ,rine H(s) - [1® naTunka

0o0paTHOU CBSI3H

1

G(S) | rre G(s) - II® o6bekTa
YIpaBJIeHUs

1

1 + G(s)H (s) , e G(s) -
[1® obbexTa ynpasnenus, H(s) -
I1® naryrka oOpaTHOI CBSI3K

1

o0

0
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18

Uemy paBHA 4yBCTBUTEIBHOCTh
3aMKHYTOM CUCTEMBI?

1

H (s) , Taie H(s) - II® paruunka
00paTHO¥ CBsI3H

1

G(s) , e G(s) - [1d oobekTa
yIpaBlICHUS

1

1+ G(s)H (s) , e G(s) -
[1® o6bekTa ynpasienus, H(s) -
I1® naTumka oO6paTHOM CBS3H

1

o0

0
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Yem oObsicHseTcs monmyssipaocts TT/]-

peryasTopoB?

YHuBepCcabHOCTHIO BBIPAOOTKU
PEryaupyoIIMX BO3ICUCTBHUI U
JISIIEBU3HOM peaTnu3aiiu

PobGacTHOCTBIO B pa3HbBIX YCIOBUAX
paboThl U HYHKIIMOHATILHOM
IIPOCTOTOM, oOJieryaronei
OKCILTYaTaIuIo

Tpanuuueit Teopun
ABTOMATUYECKOTO YIPABIICHUS

[IpakTrKO# UCIIONB30BaHUSA
CHUCTEM aBTOMATHYECKOTO
YIIPaBIICHUS

20

KaxoBa nepenarounas ¢pynkuus [TN/1-
perynsaropa?

Ki+ Kuys + K3s

Ki+Kys+ 1

K+ Ko/s + K3/s°

Ki/s + Kos + 1

(K3s°+K1s+K>)/s

21

Korna [T /I-perynaropbl 0cOOEHHO MOIE3HBI C
TOYKH 3PEHUS] YMEHBIIECHUS YCTAHOBUBILIECCS
OIIMOKY M YIYYIICHUS BUJA TIEPEXOTHON

XapaKTepUCTUKU?

Korna o6bext ynpasnenust G(s)
MMeeT OJIMH WJIH J1BA HyJIS (WITH

MOJKET OBITh alnMpOKCUMHUPOBaH
MO/IEJIbIO BTOPOTO MOPSIAKA)

Korna o6bext ynpasnenust G(s)
MMeeT OJIMH WJIM J[Ba ToJIroca (UiTu
MOJKET OBIThH aNMPOKCUMHUPOBaH
MOJIEJIbI0 BTOPOTO MOPSIAKA)

Korna o6wekt ynpaienust G(s)
UMeEeT TPH MOJIoca (MU MOXKET
OBITH aNMPOKCUMHUPOBAH MOJICIIBIO
TPETHETO MOPSIIKA)

22

[Touemy npu BeIOOpE mapameTpos [TN/1-

perynsaropa u3 ycioBus o0ecnedeHus

p06aCTHOCTI/I CHUCTCMBI UCITIOJIBb30BaHUC IMTaKECTa

MatLab sBnsercst 3ppexTuBHbIM?

C momompio MatLab MoxxHO
Haubosee 3 HEeKTUBHO TPOBEPUTH
pPOOACTHOCTH CUCTEMBI ITyTEM
UMUTAIIMOHHOTO MOJIEITUPOBAHHUS

MatLab siBnisieTcst COBpeMEHHBIM
YHUBEPCAIbHBIM U MOILIHBIM
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CpCACTBOM U1 MOJCIIUPOBAHUA
TOOBIX TPOIIECCOB U OOBEKTOB

[TapameTpsl MOKHO OAOOpPATH
METOJOM HUTEpalui, a C IOMOLIbIO
MatLab uTepanrioHHbIE IPOLIETYPHI
CHHTE32a BBINIOJIHAIOTCS Haubosee
¢ pexTUBHO

23

Kaxkue meroapl cuntesa podbactusix CY ¢ ITN]I-
PEryIsSTOpOM OBLTH pacCCMOTPEHBI B ceMecTpe?

MeTona, OCHOBaHHBIM Ha
HCIIOJIL30BAHUH OLICHKU Ka4ueCcTBa
MBMO n onTHMalIbHBIX 3HAUYCHUH
KO3 PHUIIHEHTOB
XapaKTEPUCTUIECKOTO TTOJIMHOMA
3aMKHYTOH CHCTEMBI

Metoa, OCHOBaHHEIN Ha
UCIOJIb30BaHUU KOPHEBOTO
rojmorpada

Metoa, OCHOBaHHEIN Ha
HCITOJIb30BaHUH OIICHKH KauyecTBa
MBMO u MeToa, OCHOBaHHBIN Ha
KCIOJIb30BAHUU KOPHEBOT'O
rogorpada

Meroa cuHTE3a, OCHOBAHHBIN Ha
[MapaMeTPUYECKON ONTUMH3ALINHI
CHCTEM YIIPABJICHHUS

Bce MeTonibl, yKa3aHHBIE B IpYTUX
OTBETax

24

Yro gaeT NCHONb30BaHNE NPEIIECTBYIONIETO
bunbTpa?

[IpakTyecKu 3TO HUYETO HE JIAET,
MO3TOMY B OOJIBIIIMHCTBE CIy4YaeB
MPUHUMAIOT, 4TO ero [1d=1

OH M03BOIAET 00ECIIEUUTD
YKeJIaeMoe IOJI0KEHUE TOJII0COB
I1® pazomknyToi CY

OH n03BOJIIE€T OCYIIECTBUTH
IpeaBapUTENbHYIO (pUIbTpanuio
BXOJIHBIX CUTHAJIOB C LEJIBIO
YIYYIIUTH IIEPEXOIHYIO
XapaKTePUCTUKY

OH no3BosisieT 006ecneunTh
XKenaemoe rosnoxkenne nyneu [1O
3aMKkHYTOH CVY, HCKIIIOUUB B TO XK€
BpEMs BIIUSIHUE TTOTIOCOB 3TOM [1D
Ha NEPEXOJHYI0 XapaKTEPUCTUKY

OH no3BosisieT 006ecnevnTh
KEJIAeMOe IOJI0KEHNE MTOTFOCOB
I1® 3amknyTOl CVY, UCKIIOYMB B TO
e BpeMs BIUsHHE HyJIs 3Tou [1D
Ha NIEPEXOJHYIO0 XapaAKTEPUCTUKY

25

MatLab o0mazaeT BO3MOKHOCTAMU. ..

Crennaim3upoBaHHOTO
MIPOrPaMMHUPOBAHUS

YHUBepcaabHOTO
MIPOrPaMMHUPOBAHUS
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CoOBITHITHO-OPHUEHTUPOBAHHOT O
IIPOrpaMMHUPOBAHUS

[TpobneMHO-OpUEHTHPOBAHHOTO
[IpOrpaMMUPOBAHUS

IIpouieccHO-OpUEHTUPOBAHHOIO
IIpOrpaMMHUpPOBAHHUS

OOBEKTHO-OPHUEHTUPOBAHHOTO
IpOrpaMMHPOBAHHS

HuTennexktyalbHOTro
MIPOrPaMMHUPOBAHHUS

26

UYro npencrasinsier coboit MatLab mo
cyuiecTpy?

YHUBEpCAIBHBIN NTAKET
IIPUKJIAHBIX IIPOrpamMM

Crenunanu3upoBaHHBIN MMaKET
MPHUKJIATHBIX TTPOTPaMM

[TakeT mporpamm s
MOJIEJIMPOBAHUS CUCTEM
yIIpaBJICHUS

Matpuunyio 1a60paTopHio

MareMatruyeckyro 1abopaTopuio

Mol KanbKyIsITOP

COBOKYITHOCTh MaTpHII,
rpagu4ecKux U300paKeHUN 1
CKPHIITOB JUIsS MOJICIIMPOBAHHMSI

WNHTepakTuBHYIO Cpeny ais
HAaYYHBIX 1 MHKEHEPHBIX
BBIYHUCJICHUN

27

C kakuMUu 00bEKTaMH MPUXOAUTCS UMETh
JIEJIO TIOJTB30BATEIIIO MPHU padboTe B Cpere
MatLab?

NHcTpyKInK 1 nepeMeHHbIe

Marpuisl

I'paduueckue nzobpakeHus

CxpunTsl

MHuokecTBa

Bce O6’BeKTBI, NEPCUUCIICHHBIC B
APYTrux OTBETaX

1) IHCTpyKIIMM U IEpEMEHHBIE;
2)Marpunsl; 3)'paduyeckue
n3zobpaxenusi; 4)CKpunThsl

YAHCTPYKLUHU U IEPEMEHHBIE;
2)Marpuiisl; 3)CKpUITHI

28

Uto 3HaYUT 0OBbEKTHO-OPUEHTUPOBAHHOE
IpOrpaMMHUpOBaHue?

To e, 9T0 U TpoOIEMHO-
OpPUEHTHUPOBAHHOE
IPOrPaMMUPOBAHHE

[Tporpammel MoAENMPOBAHUS
OpPUEHTHPOBAHBI HA OOBHEKTHI
HCCIICIOBAHUS

OOBEKTHI MOJCTUPOBAHHS
PaBHOLIEHHBI OPHEHTHPAM
IIPOrPaMMHBIX CBOMCTB

N3menenue nporpamm
MO/JICJINPOBAHUS OPUEHTHPOBAHO HA
CO3J/IaHHE HOBBIX CBOWCTB OOBEKTOB
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HN3MeHeHne cBOUCTB 0OBEKTOB
MOJICJTUPOBAHUS OPUCHTHPOBAHO Ha
CO3J/IaHHE TTPOrPaMM

OpueHTUPHI TpOorpamMM HaleIeHbI
Ha 00BEKTHI MOJICTTUPOBAHUS,
KOTOPBIE JIETKO U3MEHSTH

OOBEKTHI MOJICTUPOBAHHMS
SIBJISIFOTCS. OPUEHTUPAMHU ISt
porpamm, KOTOPHIE JIETKO
HU3MEHSTh

Mopenu cucteM 001a1at0T
CBOMCTBaMH 0OBEKTOB, KOTOPBIC
JIETKO MOYKHO U3MEHSTh

7.3.2 Bonpochl 1Sl 3aIIUTHI JIA00OPATOPHBIX padoT
K naboparopuoii pabore Nel
1. C kakuMu 00bEKTaMU IPUXOJUTCS UMETH JIEJIO0 TTOJIb30BATEINIO IIPH paboTe B cpesie
MatLab?
2. Yro o3HauaeT 00bEKTHO-OPUEHTUPOBAHHOE ITPOrpaMMUpPOBaHUE?
3. Yro npeacrapnsier coboir MatLab o cymectBy?
4. KakuMu BO3MOXXHOCTSIMU 00JIaJjaeT porpaMMHBbIi akeT MatLab?
K maGoparopnoii pabote Ne2
1. Kakas ¢pynkmus MatLab mo3BossieT 3a1aTh epeaTouHy 0 QyHKIIHIO?
2. Kakas ¢pynkuus MatLab 1no3BosisieT BBIYUCIUTh KOPHH MTOJTMHOMA?
3. Kakas ¢ynkuus MatLab no3BossieT BOCCTAaHOBUTD MTOJIMHOM I10 €70 KOPHSIM?
4. Kakas ¢pynkuus MatLab no3BosisieT yMHOXKaTh TIOJTHMHOMBI?
5. Kakas pynkius MatLab mo3BossieT onpeaenuts pacinoyioKeHue MOJIF0COB 1 HyJIeH
CUCTEMBI?
6. Kakas ¢pynkus MatLab no3BossieT BBIYMCINTD HOIKOCH Tepe1aTouHON QpyHKINN?
7. Ilo3BossieT v GYHKIMS pZmap pa3iIuyuTh KpaTHbIE MTOJIFOCH! WIIM HYJIM EpeAaTOuYHON
byHKIIN?
8. Jlnst wero B MatLab ncnons3yercst pyHkuus zero?
K na6oparopnoii pabote Ne3
1. Kakas ¢pynkuus MatLab dopmupyet Mosienb 00beKTa B IEPEMEHHBIX COCTOSHUS?
2. Kakas ¢pynxuus MatLab Berumnciisser MaTpuily Ha0JI101aeMOCTH?
3. Kak nepeittu ot 3aganust Moaenu CY B IEPEMEHHBIX COCTOSIHUS K MOJIENH B BUJIE
nepenaToyHon GpyHkunun?
K naGoparophoii padote Ne4
. KakoBa cTtpykTypa ckpunra Jis BerauciaeHus cocTostHus CY 1 BBIXOJIHOM ITEPEMEHHOM ?
. Urto mo3BossieT peann3oBarh GyHKIuA lsim?
K maboparopnoii pabore Ne5
. Kak onpenensercs 4yBCTBUTENIBHOCTh CHCTEMBI YIIPABICHUS ?
. Uemy paBHA 4yBCTBHUTEIBHOCTb pa3oMKHyTON CY?
. Uemy paBHa 4yBCTBUTEIBHOCTb 3aMKHyTOU CY?
. UyBCTBUTEIBHOCTD KaKOW U3 CUCTEM YIIPABJIECHUS HUXKE: PA30MKHYTON WM 3aMKHYTON?
. B ueM paznuumne noHATUI 4yBCTBUTEIBHOCTH CUCTEMBI U UyBCTBUTEIHHOCTH KOPHS?
K naboparophoii pabote Neb
1. KakoBo HazHauenue pynkiuu rlocus?
. Kakos1 stansl noctpoenust KI' CY ¢ nomomnsio MatLab?
. Kakoe naznauenne umeer pynkius rlocfind?
K naboparopnoii pabore Ne7

N —

W N W —

W N
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1. B ueM cocTouT riaBHas npobiema npu Beioope Tpex koddpurnmentos [T /]-perynaropa?
2. B xakoM cMbIciie SIBISIOTCS ONTHUMAIbHBIMU 3HaUCHUSI KOAPPUIIUECHTOB
XapaKTePUCTHUECKOTO MOJTMHOMA, UCTIOIb3yEeMbIE B TIEPBOM METOJE CUHTE3a POOACTHBIX CHCTEM
¢ [IN/I-perynstopamu?
3. Kaxk omnpenensercs nepenatouynas GyHKIUS npeamecTytoniero ¢puibrpa 1 CY
TeMnepaTypoi?
K naboparopHoii pabore Ne§

I. Uemy paBHa yctaHoBuBmasics omuoka B CY nuckoonom ¢ [T ]I-perynsaropom npu
Mojiaue Ha BXOJI CUTHAA, TIMHEWHO 3aBUCSIIET0 OT BpeMEHU?
2. CpaBHuTe xeinaeMoe 3HaueHHe OTHOCUTENbHOTO nepeperynupoBanus CY nuckoBojaa

C IeHiCTBUTEIbHBIM 3HAaYEHHEM, IIOJyUEHHBIM B PE3YJIbTaTE CUHTE3a CUCTEMBI: YA0BIETBOPEHBI JIU
TpeboBaHM?

3. CpaBHuUTE 1€HCTBUTENBHOE 3HAUEHNE BPEMEHH PETYIMPOBaHUS (YCTAHOBJIEHHUS) C
TpeOyeMbIM U clienaiTe BEIBOJ O pe3ynbrarax cuHTe3a CY JUCKOBOIOM.

7.3.3 Bonpochl 11l IPOMEKYTOUYHOI aTTeCTALMHU

Ilepeuens onpocos ons sxkzamena (3 cemecmp) (OIIK-4)
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1. TINI-peryasiTopbl U KX XapaKTEPUCTUKHU

2 [Tonsatue poGacTHO cuCTeMbI U TpeOOBAHUS K HEH

3 3amaua cuHTe3a podacTHhIX cucteM ¢ [T ]I-perynsaropamu

4 OcHOBHBIE NPUYMHBI HETOYHOCTH MAaTEMATHYECKUX MOJIENICH PeaIbHBIX CUCTEM
5. OrnpezienieHne YyBCTBUTEILHOCTH CUCTEMBI YIIPaBICHUS

6 UysctBuTeapHOCTh CY K M3MEHEHHUIO TapaMeTpPOB

7 UyBCTBUTEIBLHOCTD CUCTEMBI 2-T0 TTOPSIAKA

8 UyBCTBUTEIBHOCTH CUCTEMBI U YYBCTBUTEIBLHOCTH KOPHS

0. Meroa kopHeBoro rogorpada

10.  Merox cuHTE3a pOOACTHBIX CUCTEM C MCIIOJIB30BAaHHEM KOPHEBOTO roforpada

11. Pemenue kiaccudyeckoi mpoOiieMbl CHHTE3a CUCTEM BBICOKOI TOUYHOCTH B YCJIOBUSAX
HEOIpeIeIEHHOCTH

12.  Merox cuHTe3a pOOACTHBIX CUCTEM C MCIOJIB30BaHUEM OLIEHOK KayecTBa

13.  Anamu3 pob6acTHOCTH. AJTUTHBHOE OTKIOHEHHE TIEPeIaTOYHON (PYHKINU 00BEKTa
yIpaBieHUs

14.  HHrerpaibHble OLIEHKHU KaueCTBa MNEPEXOIHBIX MPOLECCOB

15.  CooTHolleHuE YyBCTBUTEIBHOCTH PA30MKHYTON U 3aMKHYTOW CUCTEM YIIPABJICHUS
16.  CunTte3 perynsaropa u mpoBepka poOaCTHOCTU CUCTEMBI C TOMOIIBI0 MOICTUPOBAHUS B
MatLab

17. PobacTtHblil kpuTepHii yCTOMYHUBOCTH

18.  CunTe3 pobacTHOTO peryisTopa Temreparypsl B MatLab

19.  Amnanus poGacTHOCTU. MyNbTUINTUKATUBHOE OTKJIOHEHHUE MePeaaTOYHON (PYHKIHH
00BeKTa yNpaBiICHUS

20. CuHTe3 poOacTHBIX CUCTEM YIIpaBJICHUA. 3a/1a4l CUHTE3a

21.  CpaBHUTENBHBIN aHAJIU3 UHTETPATBHBIX OLIEHOK KayecTBa

22.  3agava cuHTe3a pOOACTHOM CHCTEMBI B YaCTOTHOM 00J1acTH

23.  HaznadeHue mpeaniecTByomero GpuibTpa U ero poib B ONTUMHU3AINN Ka4eCTBa

24.  Po0acTHOCTb CUCTEMBI YIIPABJICHUSI 110 OTHOILIEHHUIO K H3MEHEHHUIO MapamMeTpa 00beKTa
YIOpaBIEHUS Co

25. Peanuzanus [N /[-perynaropa annapaTHbIM CIIOCOOOM (C IIOMOIIIBIO OTIEPAITMOHHBIX
YCUIIUTENEH )

26.  Cunre3 cuctemsl ynpasieHus temieparypoit II[-perynsaropom metogom

MCIIOJIb30BaHus olleHKH kauecTBa IBMO u ontuManbHbIX 3HaU€HUN KO3PPHUIIMEHTOB
XapaKTEpUCTUYECKOT 0 IOJMHOMA 3aMKHYTON CHCTEMBI

27.  3aBUCHMOCTb YPOBHS MAallIMHHOTO MHTEJJIEKTa coOBpeMeHHBIX CVY OT HEONpPEeeIeHHOCTH
MapaMeTpOB U BO3MYILICHHI

28. CuHres cucteMsl yrpasieHus: quckoBogom ¢ [T /[-perynastopom meToioM
MCIIOJIb30BaHUsl KOPHEBOT O rogorpada

29. TpeboBaHust K Ka4eCTBY CHCTEMBI YIIPABIIEHUS IPU CUHTE3€

30.  Anroputwm cunresa [IN]I-perynstopa u npenmiecTByomero GuiabTpa i CUCTEMBI 2-TO
nopsiaka ¢ ucnosnbzopanueM MBMO

31.  3aBHUCHMOCTb BpEMEHU PEryIUpOBaHUs (YCTAaHOBIEHUS) OT MOCTOSIHHON BPEMEHU U
KoaduImeHTa 3aTyXaHusl KojaebaTeabHOro 3BeHa

32. [TocTpoenne kopHeBoro rogorpada Juist HenpepbIBHOK crcTeMbl ¢ 3aaHHoi 11D B
MatLab

33.  Ilpumenenue ¢pyHkuuit step, impulse, Isim x HenpeprIBHBIM cucteMam B MatLab

34. Kopnesoii romorpad u ero cBoiictsa

35. Peanuzanus [T1/]-perynsropa nporpaMMHBIM CIIOCOOOM

36.  BwiOop onTuManbHOTO 3HaYEHUS KOA(PPUITMEHTA YCHIICHHUSI CHCTEMBI 2-TO TIOpsJIKA C

TOYKHU 3PEHHUS] UyBCTBUTEIBHOCTH U OTHOCUTEIHHOTO TIEpeperyInpOBaHus
37.  Dransl npoueaypsl CUHTE3a pOOACTHOM CUCTEMBI YIPaBICHUS



38.
39.
40.
41.
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DddexkTuBHOCTL MCTIONB30BaHUs TTakeTa MatLab ipu cuaTese CVY ¢
Metonast cunTe3a podactaeix CY ¢ [T ][-perynstopom

CrnencTBUs UCIIOJIB30BAHUS MTPEALIECTBYIONIETO (QUIbTPa
Bo3moxxHocTr mporpammuoro nakera MatLab
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