degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpI/ISI ABTOMATHUYCCKOI'0 YIIPABJICHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadeapa MHTErPUPOBAHHBIX KHOSPCUCTEM

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: JI.b. Panonoprt, AOKTOp Hayk

[Iporpamma obcyxneHa Ha 3acefiannu Kadelpbl HHTErpUpOBaHHbBIX kndepcuctem 20.05.2020



AHHOTANMA

JlaHHBIN Kypc NpeaHazHaueH g U3yYeHUs] OCHOB MaTeMaTHYECKON TEOPUHU aBTOMAaTHYECKOro yIpasiieHus. B
paMKax JaHHOI'O Kypca pacCMOTPEHbl IPUHLMIBI IIOCTPOEHUS CHUCTEM YIPABIEHUS HE3aBUCUMO OT
¢usnyeckoil mpupoabl oObekra ympasieHus. CTyIeHTbl H3y4yaT METOAbl IMOCTPOCHHS aBTOMAaTHUECKUX
cucteM. Kypc coctont u3 aByX 4acTed, OTHOCSIIMXCS K JIMHEHHOW W HENIWHEWHON Teopuu ympaBiIeHHS
COOTBETCTBEHHO. B OCHOBY Kypca IMOJIOKEH SA3BIK IIPOCTPAHCTBA COCTOSHUM U1 ONMMCAHUS KOHEYHOMEPHBIX
JMHAMHYECKHX cucTeM. Kypc mpoxomut B ¢opmMare JIEKIIMOHHBIX U CEMMHAPCKUX 3aHATHH. [ ycrmemHoro
MPOXOXKIEHUS] TaHHOTO Kypca HEOOXOOUMO MOCEIICHHE M KOHCIEKTUPOBAHME JIEKIHMHA W CBOCBPEMEHHOE
BBINIOJTHEHUE MIPAKTHUECKUX paboT, a TaKXKe CaMOCTOATENIbHAst paboTa ¢ IOTOJTHUTEIILHOM JINTEPATyPOH.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

Ienbto kypca sBiseTcs U3YYEHHE OCHOB TEOPUM aBTOMAaTUYECKOIO YIPaBJICHHUs CHCTEMaMH
(U3NYECKO-TEXHUYECKOM MPUPOIBL.

33)13‘11/[ JAUCHUIIINHBI
° HpI/I06peT€HI/Ie TCOPCTUICCKUX 3HAHUH 110 ABTOMATUYCCKOMY YIIPABJICHUIO,

° OKa3aHHeE KOHch'IBTaLII/Iﬁ u noMomuy CTyACHTaM B MPOBCACHUU COOCTBEHHBIX TCOPCTUYCCKUX U
SKCIICPUMCEHTAJIbHBIX HUCCIICIOBAaHUI IMOCTPOCHHS CUCTEM YIIPABJICHUS,

* npuoOpeTeHNHEe HaBBIKOB CHHTE3a CUCTEM YIIPABJICHUSI 00bEKTaMH MEXaHNYECKON MPHPOABI.
2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3a1ady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CniocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3a/1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI



3HATh:
[l ¢yHnaMeHTaIbHBIC HOHATHS COBPEMEHHON TEOPUH yIIPABICHNUS;
[l COBpPEMEHHBIE METO/IBI CHHTE3aCUCTEM YIIPABICHUS.
YMETB:
[J  abcTtparupoBaThbcsi OT HECYIIECTBEHHOIO NMPH MOCTPOCHUHM MaTeMaTWYecKHUX Mopesie 00beKTOB
YIpaBJICHHUS;
[J TONb30BaThCs CBOMMU 3HAHUSIMH JUIS PELICHUS MPUKIIAAHBIX U TEXHOJIOTHYECKHUX 3a1a4;
[J nmenarp KauyeCTBEHHBIE BBIBOABI IIPH NEPEXO/IE K IPEAEIbHBIM YCIOBUSIM B U3y4aeMbIX CUCTEMAX;
[J BHAETh B TEXHUYECKUX 3aJa4dax yIpasieHHs (pu3nueckoe copeprkaHue;
O OCBaMBaTh HOBBIC IPEIMETHBIC O0JACTH, TECOPETHUECKHE TIOAXOAbl U AKCIICPUMEHTAJIbHBIC
METOJUKH;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.
BIIAJICTh:
[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[l HaBBIKAMH CaMOCTOSTEIbHON pabOTHI B 1TaOOPAaTOPUH U MHTEPHETE;
[J yMeTb MpaBUJIBLHO CTaBUTh 3a]1a4y W BHIOMPATh aJeKBaTHBI MaTeMaTu4eCcKUil METO/;
[J HaBBIKAMU TEOPETHUYECKOIO aHAJIM3a PEAJIbHBIX CUCTEM KaK B HEIIPEPBIBHOM, TaK U B JUCKPETHOM
BpEMEHU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTs
pabora
[Ipumepsl  cucTeM  aBTOMAaTH4ECKOTO
1 ynpaBJeHus, BO3HUKAIOIINE B 4 )
Pa3IMYHBIX obmacTsix TEXHUKH.
OcHOBHBIE TTOHSTHS.
) MaTeiwaTquCKHe METOIbl  OMHMCAHUS 6 3
JIUHEHHBIX CHCTEM.
3 YCTOHYMBOCTS, YIPaBIsieMOCTb, 7 4
HaOJII01aeMOCTb.
4 AOcomntoTHas U pobacTHas yCTOMYUBOCTh 6 3
5 OCHOBBI TEOPUH OLICHUBAHMUS. 7 3
HenuHelinble sIBICHHST W HEJIUMHEHHbIE
6 cucteMbl. JlokanbHble M HeETOKaJlbHBIC 10 10
METOIbl  UCCJEIOBaHMUSA  HEIMHEHHBIX
SIBIICHUH.
7 budypkanun B HenmMHEHHBIX CUCTEMAX. 7 10
Mertonpl cHHTE3a HENWHEHHBIX CHCTEM:
8 Jluneapuzanust  obparHoi CBSI3BIO. 13 10
Backstepping. Ckonb3siiue pexuMsl.
Nroro gacos 60 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)




Cemectp: 7 (OceHHwmii)

1. Ilpumepsl cUCTEM aBTOMAaTHYECKOTO YIPaBICHUS, BOSHUKAOLINE B PA3IMYHBIX 00JACTIX TEXHUKH.
OCHOBHBIE TOHATHSI.

[Ipumeps! HENPEPBIBHBIX M AUCKPETHBIX CHCTEM aBTOMAaTHYECKOIO PETYIHPOBaHUs, BOZHUKAIOIINE B
MPOMBIIINICHHOCTH, CITyTHUKOBOM HaBUTAIMH, poOoToTeXHUKE. OCHOBHBIE MOHATHS: OOpaTHast CBA3b,
acTaTu3M, KadecTBO PETYIHPOBAaHUS, ONTHUMH3ALHMs IPOLECCOB peryiaupoBanus. Kiaccupukaus
CAP.

2. Maremarudeckue METO/bI OITUCAHUS TUHEHHBIX CUCTEM.

HI/IHaMI/I‘-IeCKa}I CHUCTEMA KaK MaTeMaTH4CeCKasl MOJACIIb CUCTEMbI YIIPABJICHHUS. OmnucaHue CUCTEMBI B
TCpMHUHAX NPOCTPAHCTBA COCTOSIHHUI.

[IpeobpazoBanue Jlarumaca. CBoiictBa mpeoOpasoBanusi Jlammaca. Ilepematounass ¢yHKuus
nuHeiHoro 3BeHa. BecoBas ¢yHkumsa, nepexomnas ¢ynkuus. Ilepenarounsle (yHKIHMH THIIOBBIX
3BeHbeB. Crarnueckue xapakrtepuctuku CAP. Ilopsimox acrarm3ma. YacToTHbIE XapaKTEpPUCTUKU
CAP.

3. YcTOWYHMBOCTD, YIPABISIEMOCTh, HAOIIOAEMOCTb.

[TonsiTHE YCTOWYMBOCTH. YCTOHYMBOCTD JIMHEMHBIX CTAllMOHAPHBIX cucTeM. Kputepuit Muxainosa.
Kpurepunii HalixkBucrta. YCTOWUMBOCTD JINHEHHBIX HECTAIMOHAPHBIX CUCTEM.

VYnpasisieMoCTh TMHEHHBIX CHCTEM, HabmonaeMocTs. PanroBeiii kpurepuit Kanmana.

4. AOcomtoTHas U poOacTHAs yCTOMYUBOCTD

[lonsatue abcomotHOW  yctoiumBocTH. Kputepuit IlomoBa. CymiectBoBaHMe — (GyHKUUH

Jlypbe-IlocTHrKOBa. 3HAKOOTIPEIEIEHHOCTh KBaJJpaTHUHON ()OPMBI B KOHYCE.

AbcomoTHasi yCTOMUMBOCTD JIMHEHHBIX HECTAMOHAPHBIX CcHCTeM. PobacTHas yCTOHYMBOCTD.
JlocraTounbie yCIIOBHSI CYIIECTBOBAHMS KBaApaTH4HbIX QyHKIMi JIsnyHoBa. JIuHeliHbie MaTpuyHbIe
HEpaBEHCTBA.

5. OCHOBBI TEOPUH OLICHUBAHUSI.

ITocranoBka 3aaa4u JIMHCWHOIO0 OILICHWBaHHWSA. BEIYKCIMTEIBHEIC MCTOABI PCKYPPCHTHOTO
OLICHUBAHUA. HpI/IMeHeHI/Ie K 3ala4aM HaBUTALIUHW U YIIPABJIICHUSA ABUKCHUCM.

Cemecrtp: 8 (Becennuit)

6. Henunelinble sABJI€HUS W HEIWHEHHbIE cuCTEMBL. JIOKaNbHBIE W HEJIOKAJILHBIE METOIBI
HUCCIEN0BAaHUS HEIMHENHBIX SIBIICHUN.

Henuneitnsle Monenu u sBieHud. [IpuMepsl ABIEHUH, BCTPEYAIOMINUXCS B HEIUHEMHBIX CHCTEMAax.
[penenvubie kel Snenue IxanndexoBa u ero oobsicHeHne. COTUTOHBI.

Bpamenue BexropHoro noist, uajaekc [lyankape. Teopema Xonda. Teopema benaukcona.

7. budypkaiyu B HEIIMHEHHBIX CUCTEMAaX.

[Mpumeps! Oudypkanuii B HenmuHeHHbIX cucTeMax. Knaccudukarus 6udypramnmii.

8. Meronsl cuHTE3a HENUHEWHBIX cucteM: JlMHeapu3anms oOpaTHOUW cBs3bl0. Backstepping.
CKOJB3SIIHE PEKUMBI.

CuHTe3 HeMMHEHHBIX cHcTeM ympasieHns. CrabuiaM3anus HeNMHEWHBIX cucteM. JImHeapumzanms
oOpartHO# cBs3bto. [IpuMeHeHne k 3amadye 00 ympaBIEHUH KOJIECHBIM POOOTOM, CIIEAYIOIIMM BIOJb
KpuBoJMHEWHOTo MyTH. Backstepping. Cxonb3asiiue pexxuMsbl. SIBJIeHUE YaTTepHHTA.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

AynuTtopus ¢ MyJIbTHMEAUUHBIM TPOEKTOPOM M KOMITBIOTEPOM, ayAUTOPHAs! JOCKA.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopus cuctem aBromarndeckoro ynpasienus [ Tekcr] : [yue6. mocobue ans By3oB] / B. A.
Becekepckuii, E. 1. [TonnoB .— 4-e u3n., nepepad. u gon. — CII6. : [Ipodeccus, 2004 .— 752 c.

2. JluHeliHbIe MHOTOMEPHBIE cUCTeMBI yiipapneHus [ Tekct], reomeTp. moaxon/M. YoHOM , Tiep. ¢ aHTII.
3. JI. Hanmmens6ayma , -M., Hayxka, 1980

JomnonHurenbpHas auTeparypa

1. Kypc Teopun aBromaruueckoro yrpasiaeHus [ Tekct] : yuebnoe nocobue / A. A. IlepBo3BaHCKUIl .—
M. : Hayka, 1986 .— 615 c.
2. PoGacras ycroitunBocts u ynpaenenue [Texct]/b. T. Iomsx, I1. C. lllep6akos , -M., Hayka, 2002

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

https://web.stanford.edu/~boyd/Imibook/lmibook.pdf
http://cvxr.com/cvx

https://cloud.scilab.in/
https://www.scilab.org/download/6.0.2
https://web.stanford.edu/~boyd/Imibook/lmibook.pdf

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Mynsrumenuniinbie TexHogorun, MS PowerPoint, aeMmoHcTpanus nmpe3eHTanui.
9. MeTtonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, W3ydYaromuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UBYUCHU NUCHUIUIMHBI CTYACHT JOJI?KCH 3HATh OCHOBHBIC OIIPCACICHUA, ITIOHATH.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOMN JINTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (10 KOHCIIEKTaM JICKIWiA, y4eOHOW W HAyYHOU JINTepaType);

— MOJTOTOBKY K dK3aMeHy U auddepeHnrpoBaHHOMY 3a4eTy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIUBUTyaJbHBIX KOHCYIIBTALUH.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamaTbcs 3a KOHCYJIBTALMSMU K
MPENo/IaBaTeio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MHTErPUPOBAHHBIX KHOSPCUCTEM

Kypc: 4

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

PaszpatGoTunk: JI.b. Panonoprt, AOKTOp Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBI « TeopHst aBTOMaTH4YeCKOTo YIPaBICHUS » 00ydaromuiics JOJIKeH:

3HATb:

[l ¢yHnaMeHTaIbHBIC TOHATHS COBPEMEHHON TEOPUH yIIPABICHNUS;
[l COBpPEMEHHBIE METO/IBI CHHTE3aCUCTEM YIIPABICHUS.

yMeTh:

[ a6CTpaFI/Ip0BaTI>C$I OT HCCYHICCTBCHHOI'O IIPpHU IMOCTPOCHUN MATCMATUYCCKUX MO):[eJ'ICI\/’I 00BEKTOB

YIpaBJICHHUS;

[] Ioip30BaTbCd CBOMMU 3HAHUSIMHU IS PCIICHUSA MMPUKIIAAHBIX U TCXHOJIOTHYCCKUX 3a1a4,

[l nmenarb KAYECTBEHHBIC BHIBOJIBI IIpu Nepexoac K MpeACJIbHbIM YCIOBHUAM B U3YyYaCMbIX CUCTEMAX;

[] BHIETh B TEXHHUYECKHUX 3aJa4ax YHpaBJICHUA (1)I/ISI/I‘-IGCKOC COACPIKAHUC,

0 OCBaMBAaTb HOBBIC MPCAMCTHBIC O6HaCTI/I, TCOPECTUUCCKUC IIOAXOAbl MW OSKCIICPUMCHTAJIbHBIC

MCTOAMKH,

O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIaJd€Th:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

[l HaBBIKAMH CaMOCTOSTEIbHON pabOTHI B 1TaOOPATOPUH U MHTEPHETE;

[J yMeTb MpaBUJIBLHO CTaBUTh 3a]1a4y W BBIOMPATh aJCeKBaTHBI MaTeMaTu4eCcKUil METO;

[J HaBbBIKAMU TEOPETHUYECKOIO aHAJIM3a PEAJIbHBIX CUCTEM KaK B HEIIPEPBIBHOM, TaK U B JUCKPETHOM

BpEMEHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



[TpumMepHbIil TepeyeHb BOMPOCOB K KOHTPOJIBHOM padoTe, mpuMephl 3a3JJaHHii KOHTPOJIBHBIX padoT:

1. Brimucarb nepeaaTouHble (pyHKIHUU OT YHPaBICHHUS K COCTOSHHIO Ul HPSMOTO M MEPEBEPHYTOrO
YIPaBIsIeMOr0 MaTEeMaTHYECKOTO MasTHUKA

2. Brommcare mnpencTtaBieHHME B TEepMHUHAX HpocTpaHcTBa cocrosHuil s RLC koHTypa u
JIByXMAaCCOBOM MEXaHUYECKON CUCTEMBbI

3. AHanu3 yCTOMYMBOCTH C MOMOIIBIO KpUTepHsi MuxaitioBa NOJMHOMOB CTeTeHel 2, 3.

4. AHanm3 yCTOWYMBOCTH C TMOMOIIbI0 KpuTepusi HalikBucTa 3aMKHYTOH CHCTEMBI, OMUCHIBAEMOMN
MOJINHOAMHU CTEIIeHeH 2, 3.

5. CuHTe3 cTa0MIN3UPYIOLIETO YIIPABICHUS Uil HPUMEPOB CHCTEMBI CTETICHH 2, 3.

6. CuHTe3 CTa0MIM3HPYIOLIETO YIpPaBICHUS IJsl OJHOBPEMEHHOM CTaOWIM3auuy JBYX JHMHEHHBIX
cuctem. CBezenue k pazpemmmocta LMI.

7. UucneHHoe MOCTpoeHUE (Pa30BOro MOPTPETa HEIMHEWHOTO KOJIe0aTeIbHOTO KOHTYpa ¢ TYHHEIbHBIM
JMOZIOM TIPH Pa3IMYHbIX 3HaUeHUsX nocrosaHou JJ1C.

8. TlocrpoeHue ¢a3zoBOro moprpera CUCTEMbl «OyCHHKA Ha BPALIAIOIIEMCS KOJNbLE» MPH Pa3IHUHBIX
YIJIOBBIX CKOPOCTSX BpallECHUS.

9. Ioctpoenue Gpa3oBOro MOpTpeTa OJHOMEPHOTO OCHMILIATOPA C CyXUM TPEHHEM.
10. AHanu3 yCTOHYMBOCTH OJHOMEPHBIX CHCTEM C IpaduvecKy 3aJJaHHON MPaBOH YacThIO
11. Ananu3 abcoMOTHON YCTOWYMBOCTH CUCTEM TOpsiKa 2, 3.

12. AHanu3 ycTOMYUBOCTH aBTOMUIIOTA, 3aMKHYTOTO KOHTPOJJIEPOM C HACBHIILIEHUEM U KOHTPOJUIEPOM C
MEpPTBOM 30HOM U HACBIILICHUEM.

13. CuHTe3 CTaOWIM3HMPYIOUIETO YIPABICHHUS METOIOM JIMHeapu3aluud OOpaTHOW CBSI3BIO s
[IEPEBEPHYTOI0 MasiTHUKA Ha Tejexke. YuclieHHOoe Ucciel0BaHUE TI0YYEHHOIO PELICHHUS.

14. CuHTe3 CTaOWIM3HMPYIOUIETO YIPABICHHUS METOIOM JIMHeapu3aluud OOpaTHOW CBS3BIO s
[IEPEBEPHYTOr0 MasiTHUKA Ha TEJIEXKKE C YyNpyroil npyxuHoi. YnciaeHHoe ucciieioBaHue 0JIy4EHHOIO
pelIeHHUS.

15. CuHTe3 CcTaOWIM3MPYIOIIETO YIpABICHHS METOIOM JIMHEApU3ald OOpaTHOM CBS3BIO IS
KosecHoro po6ota. MccnenoBanune (a3oBoro noprpera npu OrpaHUuCHHUAX Ha yIpaBICHUE.

16. CuHTe3 CTaOWIM3HPYIOUIETO Pa3pbIBHOTO  YIpaBiIEHHUS IS JIMHEHHOTO  OCHWJIISATOPA.
Uccnenosanue dazoBoro noprpera.

17. CraOwim3anms BEpXHETO TIIOJIOKEHUS MAasTHUKA METOJAOM OOSKCTENIHHIa TPU Pa3TUYHBIX
3HAYCHUSX MACcChl MasgTHUKA U KO3 (HUITUEHTa TPEHUSI.

18. CuHTe3 ONTHMAIbHOTO YIpPAaBIEHUS B 3ajade O MEPEeMEIEHHH MacChl 3a Kparuaiillee BpeMms.
[Toctpoenue ¢a3oBoro noprpera.
[IpumepHnbie TeMBI pedepaTos:

1. O0630p MeTonoOB cTAOWIM3AIMKM BEPTUKAILHOIO TOJIOKEHHS MEPEBEPHYTOr0 MAsATHHUKA C YYETOM
OrpaHUYEHUN Ha yIpaBJICHUE.

2. O0630p METONIOB YNPABJIECHUS KOJIECHBIM POOOTOM C y4ETOM OIpaHWYEHHH Ha yroj HOBOPOTa KoJeca.
Kpurepun 6anbHOM OLIEHKH pa3IMYHBIX (OPM TEKYIIETO KOHTPOJIS YCIEBaEMOCTH

1. Otmuno (8-10): Tema u3ydeHa, 3a1aHue BBHITIOJTHEHO, BEIYMCIICHUS TIPOBEICHBI TIOJHOCTBIO B 0€3
OLIHOOK.

2. Xopomio (5-7): Tema u3yueHa, 3a/1aHre BEITIOTHEHO HE TIOJTHO WM ¢ HEOOIBIIIMMH OIIOKAMHU.
3. VYmosnerBopurenbHO (<5): Tema u3ydeHa, HO 3aJJaHHE BBITIOITHEHO C OITUOKaMHU.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[Tepeuensb 3K3aMEHAIIMOHHBIX BOIIPOCOB:

AcTtaTn3M, OpS/I0K acTaTu3Ma CUCTEMBI YIPaBICHHS.

Knaccuduxanus CAP.

JluHamMH4ecKas cucTeMa Kak MaTeMaTH4eckasi MOJIelIb CUCTEMBI YIIPABIICHHUS.
[Ipeobpazosanue Jlamaca. ColicTBa npeoOpaszoBanus Jlamaca.

[epenarounas ¢hyHkuus TuHEHHOTO 3BeHa. BecoBas QyHKIus, nepexoqHas QpyHKITHsL.

AN I

YacToTHbIE XapaKTECPHUCTUKU THUIIOBBIX 3BCHLCB.



7. Crarndeckue xapakrepuctuku CAP.

8. IloHATHE yCTOMYMBOCTH. YCTONUNBOCTD JIMHEWHBIX CTAlMOHAPHBIX CUCTEM.

9. Kpurepuii Muxaiinosa.

10. Kputepuii ycroitunBoctu HalikBucra.

11. YcTOWYMBOCTD TMHEHHBIX HECTAIMOHAPHBIX CHCTEM.

12. AGcomoTHast yCTOMYMBOCTD HEIMHEHHBIX CUCTEM yTpaBiieHus. YacToTHas Teopema.
13. AGcomoTHast yCTOMUMBOCTD HEIMHEHHBIX cucTeM yrpasneHus. Kpurepuii [lomosa.
14. KpyroBoii kputepuii.

15. YnpapnsieMOCTh CHCTEM yIPaBIEHUSI.

16. HabmonaeMocTh CHCTEM YITPABICHHS.

17. Henuneitnple Momenu u siBieHud. [Ipumepsbl sSBIEHUI, BOSHUKAIOUIMX TOJNBKO B HEIHMHEHHBIX
cUCTEMaX.

18. Nnnexc [lyankape.Teopema Xomnda. Teopema benankcona.

19. budypkauuu. Knaccuduxauus oudypxaruii.

20. Cunre3 cucteM ynpasieHus. Jluneapuzanusi o0OpaTHOH CBA3bBIO.
21. Cunre3s cuctem ynpasinenusi. Backstepping.

22. Cunre3 cucteM ynpasieHusi. CKONb3sILUE PEXKUMBI.

burer 1.
1. Acrarusm, MOPSAIOK acTaTu3Ma CUCTEMbI YIIPABIICHUS.
2. Cunre3 cucteM ynpapiieHUsI. CKOIB3SIINE PEKUMBI.

buner 2.
1. Knaccudukanus CAP.
2. Cunres cuctem ynpasneHus. Backstepping.

Kputepun onennBanus

Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
nryOoKue 3HaHMS y4eOHOM MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh UX HAa MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMYy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBUIEMY CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTHUKE NPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MArcpHajl, rpaMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, TPaMOTHO W TI0
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U 110
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpuUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AJOITYCKACT B OTBETC
HJIN B PCIICHUHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OmueHka yIOBIETBOPHUTENbHO (4) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapYUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zeibl y4eOHON HPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OmueHka yIOBIETBOPHUTENbHO (3) BBICTABISICTCS  CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOMH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.



OueHka HEYIOBJICTBOPUTEIBHO (2) BBICTABISICTCS CTYACHTY, KOTOPBIH HE 3HaeT OoJblieil 4acTu
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OueHka HeyaoBIEeTBOPHTENLHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHmpoBaHHBIN 3a4€T U SK3aMeH MPOBOIUTCS B YCTHOH (opme.

[lpu mpoBenernn yctHOTO  JIUGGEPEHIIMPOBAHHOTO 3adeTa ©  9JK3aMeHa olydaromemycs
npeoCTaBisieTcss He MeHee 60 MUHYT Ha MOATrOTOBKY. Onpoc 00yyarolerocss Ha yCTHOM SK3aMeHEe He
JOJDKEH TPEBBINIATh ABYX aCTPOHOMUYECKHUX YacOB.

Bo Bpems npoBeieHUs 9K3aMeHa 00y4aroIuecst MOTYT M0JIb30BaThCs POrPaMMOM AUCIUITIIHHBL.



