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YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Teopus ynpasneHus

10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE

NpoduJIb MOATOTOBKH: CucteMHbII aHATU3 U yIIPABICHUE B TEXHUYECKHUX, SKOHOMUYIECKHUX U COLIMATIbHBIX
crcTeMax

dusTex-urkona A3pokocMuueckux TexHomoruit
kadempa TeOpeTUIECKON MEXaHUKHU

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnuil) - JlnddepeHunpoBaHHbIi 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: B.A. Ko3pMuHbIX, Kauz. (U3.-MaT. HAYK, JOLECHT
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AHHOTANMA
Kypc teopun ynpasneHust npeaHazHaueH JJisl CTYIEHTOB, YCIEIIHO U3YYHBIIMX TEOPETHUECKYI0O MEXAHHUKY U
muddepeHIMabHbIE ypaBHeHNA. B paMkax Kypca paccMaTpuBAaIOTCS KaK KIIACCHYECKHE 3aJa4l TEOPUH
YIIpaBIICHHUs, TAK U COBPEMEHHBIE 33/1a4H YIIPaBIEHUSI KOCMIUUECKUMHU armapaTami.

1. lean u 3apa4n

Henp AucoMnInHBI
@®opmupoBaHue 0a30BBIX 3HAHUM 10 TEOPUM ABTOMATHYECKOTO YHPABJIEHHS, ONTHMAJIbHOTO
yOpaBjiCHUs, YOpaBiIeHHA pPoOOTaMM A MCIONB30BaHMA B 0O0NAcTAX M AMCLUUILUIMHAX
€CTECTBEHHOHAy4HOTro Mpoduis, (HOPMHUPOBAHHE HCCIIENIOBATEIbCKUX HABBIKOB M CHOCOOHOCTH
MPUMEHSATH 3HAHUS HA MPAKTHKE.

3agaum AUCUUILUITHHBI
Jlatb cTyneHTam 0a30Bble 3HAHUS B 00JIACTH TEOPUH YIPABICHHUS TEXHHYECKIMHU cHcTeMaMu. HaydnTsb
CTY/ICHTOB Ha IpHMepax M 3a/la4ax HCCIEIO0BaTh CHCTEMBbI C OOpaTHOM CBSI3bIO, CAMOCTOSITEIBHO
aHaJM3UPOBATh TOYHOCTh W YCTOWYHMBOCTH CHUCTEM YIIPABICHUS, COCTABISATh YPAaBHCHHS BVIKCHHS
MOOMIIBHBIX POOOTOB, (pOpPMHUPOBATH IIENb YIIpaBlieHHsI B BUje (DYHKIIMOHANA, UCKAaTh ONTHMAJbHEIC
TPaeKTOpUU

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBISTh MTOUCK, VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 MH(pOpManny, |IeHCTBHA IO PEIISHHIO 3aa4n

MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

OIIK-1 CniocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha 3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
OCHOBE IIPHOOPETEHHBIX 3HAHUH UX JOCTOMHCTBA U HEOCTATKU

[IK-2.1 3naer o6macTh W KPUTEPUHU NPUMEHUMOCTH
I1K-2 CriocoGeH npoBOIUTh aHAIHU3 CUCTEM UCHOJNb3YEMBIX  TEOPETUUYECKUX  IOAXOAOB U yMEET
YIOPaBJICHUS U UX KOMIIOHEHT OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTUYECKHX

METOJ0B BBIUHCICHUN

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HaTh:
@yHaaMeHTalIbHbIE IOHATHUS, 3aKOHBI, TEOPEMBbI KJIAaCCUYECKON U COBPEMEHHOH TEOpUH YIIPaBICHUS;
Ob6nactu npuMeHEeHUs: POOOTOTEXHUYECKUX CUCTEM U THITbI MaTEeMaTHYECKUX MOoJiesiel poOOTOB.
YMETh!
[Tonp30BaTeCsi CBOMMH 3HAHUSMU 7151 IOCTAHOBKH 331a4Ml YIPABJICHUS TEXHUUECKUMHU CHCTEMaMH;
CocrtaBuTh cucTeMy ¢ 00paTHOM CBSI3bI0, CCIEIOBATh €€ TOUHOCTh U YCTOHYNBOCTH;
MaremaTr4ecKy onucarh 1elb YIPaBICHHU U OTPaHUYCHUS Ha YIIPABISAIOLINE BO3ACHCTBUS;
CocraBnars muddepeHnanbHble ypaBHEHUS IBIKCHNUS POOOTOTEXHUYECKONW CHCTEMBI,
OcBauBaTh HOBbIE IPEAMETHBIEC O0JIACTH, TEOPETUUECKUE MTOIXObI M SKCIIEPUMEHTAIBHBIC METOTUKH.
BJIaJICTh:
MaremaTr4ecKuM armnapaToM TEOpUH YIpaBICHUs
Metonamu Teopuu ypasieHUs

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Bo3HukHOBeHME TeOpuUM  YIpPaBICHHSA,
1 [IPUMEPBI IIPAKTHUYECKUX 3a1a4y 5 5
YIpaBJICHUS TEXHUUECKUMHU CHCTEMaMH
) MaremMaruyeckuii ~ anmapar — TEOpUHU 7 7
yIpaBJeHUs
3 THunoBbIE 3BEHBS CIEIALIEN CUCTEMBI, €€ 5 5
TOYHOCTb U YCTOHUUBOCTH
4 VropaBnsieMocTb M HAONMIOAAEMOCTh ] ]
JIMHEHHBIX CHCTEM
5 CuctemMbl C HEJIWHEHHBIM 3JIEMEHTOM, 5 5
Ipe/iebHbIC IIUKJIIbI, AaBTOKOJICOAHHS
6 BapuanuonHelii aHaind3  HEJIMHEMHBIX 5 5
CHCTEM YIIpaBICHHUS
HeoOxonnMble ycnoBHs ONTHMAaNbHOCTH
7 B ¢opMe TNpUHIMIA  MaKCUMyMa 10 10
JL.C.IloHTpsArnua
Nroro yacos 45 45
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 6 (Becennuit)

1. Bo3HUKHOBEHME TEOPUH YIIpaBIEHUS, IPUMEPHI IPAKTUUECKUX 3a1a4 YIPaBICHUS TEXHUYECKUMU
cucTeMaMu

- Hcropuyeckne acmeKkTbl BO3HMKHOBEHHS TEOpHH ynpamieHus. Perymsrop VYarra. 3amaya o
Opaxucroxpone. OOBEKT ynpasieHUs, (a3oBble KOOPAMHATHI, YIPABISIONINE QYHKIIUN, YPaBHEHUS
COCTOSIHMSI ~O0BEKTa, YHpaBisilolIee yCTpoWcTBO. PacmmpenHHoe (azoBoe mpocTpaHCTBO
ynpasisieMoii cucteMbl. CriocoObl 3a1anus 1en ynpasieHus. OyHKIMOHAN 3a/1a4H.

- Ympasnenue ciiyckoMm KA B armMocdepe TUIaHEThl KaK XapakTepHBIA MpUMEp 3aJlaud YIPaBICHHUS.
3aMKHYTBIE M PAa30MKHYTHIE CHCTEMBI yIpaBieHus. [IporpamMma yrmpaBieHus, CHHTE3 yIpaBICHUS.
OOparHasi CBSI3p MO KOOpAHMHATAM M IO BO3MYIICHUSM. AHATUTHYECKHE TOJXOABI K PEIICHHUIO
JIMHEHHEBIX 3a/a4.

2. Maremarnueckuil anmapar TEOpUH YIIpaBICHHS

- Cucrema ympaBieHHs ¢ OOpaTHOHN CBS3BIO U €€ MareMaTn4ecKoe OMMCAaHUE C MTOMOIIBIO JIMHEHHOMN
cucteMbl U QGEepeHIUANBHBIX YpaBHEHUHA. 3BEHO CHCTEMBl YIPABICHUS W €ro ONHCAHHE C
MOMOIIBIO JINHEWHOTro nuddepeHaIbHoro ypaBHeHHs n-ro nopsaka. OmnepaTopHbIA OAXOL
XeBucaiaa, omneparopHas mnepenarodHas (pyHKIMs 3BeHa, €€ MCIOJIb30BaHUE MAJSI MCCIEIOBAHUS
YCTOHYMBOCTH IO BXOAY. XapakTepUCTHYECKUH MHOrowieH. Maremarudeckas (opmannzanus
noaxoaa XeBucaiaa ¢ MoMoIIblo npeodpazoBanust Jlamnaca. OCHOBHBIE IOJIOKEHUS OTIEPALIIOHHOTO
ucuncienus. [lepenarounas ¢ynkuus 3BeHa H(s), MmarpuyHas mepenarodHass QyHKIHS JTUHEHHOM
CHCTEMBI, CMBICJ 3JIEMEHTOB MaTpU4HOM nepenarouHoi pyHkuuu. [lepenaTounas GyHKUIUS CUCTEMBI
YIPpaBJICHUS NPU Pa3IMYHbIX BUAAX COECIUHEHUS 3BEHBLEB: I10CIIECAOBATEIbHOM, IapajlICIbHOM, C
0o0paTHO¥ CBS3BIO.



- CpoiictBa npeoOpa3zoBanus Jlammaca. Teopema eauHcTBeHHOCTH. Tabnmuiia n3o0pakeHuid I psiia
aneMeHTapHblX  ¢QyHkuuid. IIpeoOpasoanme Jlammaca panst  cBEprkm  QyHKUuil. AureOpa
nepenaroyHbix GyHKui. [lepeHoc Toukn chéMa CUrHajIa U TOYKH CyMMHPOBAHHSI CUTHAJIOB C IIEJbIO
MOJYYUTh O0Jiee MPOCTYI0 IKBUBAICHTHYIO cxeMy. OTKJIMK CUCTEMbI Ha CTAaHAAPTHBIC BO3JACHCTBUSA:
nenbra-(OyHKIN0, TeTa-QyHKIMI0, TapMOHWYecKoe Kolebanue. BecoBas (yHKIUS, TepexoHas
($yHKUUMS, aMITTUTYOHO-(a30Bast XxapakTepucTuka. CBs3b MEX]ly BECOBOW U MEPEXOAHON (PyHKIHSIMH.
CBs3b MEXy TiepeiaTouHO (QYHKINEH W aMIUIUTYTHO-(a30Boii Xxapakrepuctukoid. Mcnonbp3oBanue
BECOBOU (DYHKLIMH JIJIs1 HAXOKACHUS OTKIIMKA CUCTEMbI Ha IPOM3BOJILHOE BHEILIHEE BO3/ICHCTBUE.

3. TunoBble 3BeHBS CACASIICH CUCTEMBI, €€ TOUHOCTh U YCTOMUMBOCTh

- TunoBele 3BEHBS Kak JJIEMEHTApHBIE SUYCHKH CIOXKHOW CHUCTEMBI ympasieHHs. I[lomydeHue
YpaBHEHUI TUIOBBIX 3BEHBEB M3 OOIIEr0 BHIA JHHEHHOTo AuddepeHInanbHOro ypaBHEHHS N-TO
nopsiaka. MpeanbHbId  ycWiIMTeNb, MHTETpUpyOLlee 3BeHO, auddepeHuupyoomee 3BEHO,
anepuoauyeckoe 3BeHO. lIpumepnl 3THX 3BEHBEB KaK peajbHbIX YCTpocTB. IlocTpoeHme mis
MEPEUYNCICHHBIX THUIOBBIX 3BEHBEB IMEPEHAATOYHBIX, BECOBBIX, NEPEXOAHBIX (YHKIUH U
aMIUIMTYIHO-(a30BBIX XapakTepucTuK. VIHTepmperamus 3TuX (QYHKIMH W XapaKTEPUCTHK IS
peanbHBIX THUITOBBIX 3BEHBEB. lIprMep MoydeHHs 4MCTOr0 MHTErpaTopa U3 anepruoIndecKoro 3BeHa
Y UJIeaJbHOTO YCUIUTENs, OObeTMHEHHBIX TOJOXKUTELHOW 00paTHON CBSI3BIO.

- Cnepsmas cucreMma. Ilepenarounsie (GyHKIMM U1 OIIMOKM IO 3aJalOLIEMy BO3JEHCTBUIO M IO
BO3MYIIIEHHIO. VcciieqoBaHWe TOYHOCTH CIENAIIEH CcHCTeMBl. Pa3muyHble MOIXOABI K CHHTE3Y
MHBAPHAHTHOM CHUCTEMBI: yBEIMYCHHE KOI(PQPUIMEHTA YCWICHHS, BBEICHHE IOJIOKUTEIBHOM
00paTHON CBS3M, BBEACHUE KOPPEKTHUPYIOUIMX 3BEHbEB. lIpMHIMNMAIbHBIE CIOKHOCTH CHHTE3a
WHBapUaHTHBIX CHUCTEM IpU YIPABICHUU IO OTKIOHEHMIO. VccienoBaHue TOYHOCTH ClEAsIIEH
cCHUCTeMBbl Ha OOJNBIIMX HMHTEpBajaX BPEMEHH WU B IpelesbHOM ciiydae. [loHarue o crarmyeckoi
omMOKe M yCTpaHEHHE A3TOW OMIMOKM IyTEM BBEACHUS B KOHTYp YHPABICHHS HHTETPHPYIOIINX
3BEHBEB. ACTaTUUECKNE CUCTEMBI.

- YCTONYMBOCTH CHCTEMBI YIPABIEHUS MO HayalbHBIM JAHHBIM M €€ yCTOWYMBOCTH IO BXOLY.
OrpaHnueHHOCTh BXOIHOTO M BBIXOAHOTO CUrHajoB. CyxaeHue o0 yCTOMYMBOCTH CHUCTEMBI IO €&
BECOBOW M mepenaTodHoi ¢GyHKUuusM. CBA3b yCTOMYMBOCTU CHCTEMBI C PACIOJIOKEHHEM KOpHEH
XapaKTEepUCTUYECKOTO MOoNMHOMA. AnreOpandeckue M rpadUuecKue KPUTEPUH YCTOHYMBOCTH
(meobxomumoe ycioBue, kpurepuid Payca-I'ypBuma, xpurepuii Muxaiinosa). HenpepsiBHas
3aBHCHMOCTh KOPHEW TOJIMHOMA OT €ro KOA(QQPUIMEHTOB. [paHHIla YCTOWYMBOCTH B KOMIUIEKCHOU
IJIOCKOCTH KOPHEW MOJMHOMA M TPAaHUIAa YCTOWYMBOCTH B INIOCKOCTH MAapaMeTPOB CHCTEMBI. MeTon
Jl-pa3OueHust st HaxOXJeHHs o0nacTedl YCTOWYHMBOCTH B IIOCKOCTH mapaMeTpoB. [Ipumep
MCIOIBb30BaHUs MeToda JI-pa3ouenust.

- XapakTepuCTHUUECKUH IOIMHOM CHCTEMbI YIPABICHHS C OTPHUIATEIHLHONW 0OpaTHOW CBS3bBIO.
I'padmyeckuii meTon nccneq0BaHUsl yCTOMYMBOCTU 3aMKHYTOH cucTeMbl yrpasineHusi. CyxaeHue 00
YCTOHYMBOCTH 3aMKHYTOH CHCTEMBI 10 aMIUIUTYIHO-()a30BOM YacTOTHOW XapaKTepUCTHKE
pasoMkHyTOH cuctemsl (kputepuii HaiikBucra). Mcnons3zoBanne ADY-xapakepucTHK U aHAJIN3a
YCTOHYMBOCTH CJIOXKHBIX CHCTEM IIpM OTCYTCTBUM HMX TOYHOM MaTeMaTHYECKONW MOJEIIH.
[lepenarounas ¢yHKUUS 3BEHa 3ama3IbIBaHUSl. YCTOMYMBOCTH CHCTEMBI C OOpaTHOM CBS3BIO MPHU
HaJIMYUU 3aIla3blBaHusl.

- CTpyKTypHasl yCTOHYHMBOCTb CUCTEM yIpaBieHus. IIpumep cucreMsl ¢ ABONHBIM MHTEIPAaTOPOM U
arnepuoAnyYecKkuM 3BeHOM. I[IpumMep cucTeMbl ¢ OAHMM HMHTETPAaTOPOM W HEYCTOWYMBBIM 3BEHOM.
JlokanpHasg oOpaTHas CBA3b KaK OAMH M3 CIIOCOOOB M3MEHEHUS CTPYKTYphl CHCTEMBI YIPaBICHHUS U
YCTpaHeHHS CTPYKTYpHOH HeycroWunBocTu. Ilepexom oOT omeparopHOro OINUCAaHHS CUCTEM
VOpaBICHUS K WX ONHCAHHWI0O B TIPOCTPAHCTBE COCTOSIHWE (amroputm). O00OIIEeHHE JTHHEHHON
CHUCTEMBl YMpaBJICHUS] Ha Clydyail BEKTOPHOIO BXOAAa M BEKTOPHOTO BbIXOHa. MarpudHas
nepenaroynas ¢yHKius. BecoBas ¢yHKIwms, nepexonHas GpyHKINs, XapaKTEPUCTHUECKUI MTOIMHOM
JUII MHOTOMEPHOU JIMHEHHON CHCTEMBI YIIpaBieHHsI 001ero BUa.

- PobactHas cucrema ynpaBieHHUs, KaK CHCTEMa, COXPAHSIONIasi CBOM OCHOBHBIE CBOICTBA IpH
HEKOTOPOM HU3MEHeHHH e€ mapaMeTpoB. PobacTHas ycTOMYMBOCTB JIMHEHHBIX cucTeM. Teopema
XapuToHOBa 0 poOACTHOHN YCTOHYMBOCTH MOJTMHOMA C HE3aBUCUMBIMH K03 HIIneHTaMH.

4. YnpaBisieMOCTh M HAOMIOJIAeMOCTh THHEHHBIX CHCTEM



- ColicTBa ynpaBiasieMOCTH M HaOIIOAAEMOCTH JIMHEHHBIX cucTeM. HeoOxoquMble M 10CTaTOYHbIE
YCIIOBHUSI YNPaBIsIeMOCTH M HaOmomaemMocTd. HenuHelHbIE 37€MEHTHI B CHUCTEME YIpaBICHUS.
[IprMepsl HEMUHEHHBIX DIIEMEHTOB M UX XapaKTEPUCTHK. XapaKTepHbIE 0COOCHHOCTH HETMHEWHBIX
3JIEMEHTOB - 30Ha HEUYBCTBUTEIBHOCTH U YYACTOK HEOIHO3HAYHOCTH (TUCTEPE3HC).

- Meton ¢a30BOH MIOCKOCTH MpPH HCCIEAOBAHMM CIEASIICH CHUCTEMBl C OJHUM HEJIWHEHHBIM
anemeHToM. Da30BbIi MOPTPET, MPEACTbHBII UK, aBTOKOJIEOaHUE.

5. CucTeMbl ¢ HEIMHEHHBIM 3JIEMEHTOM, MPEJIEIbHBIC ITUKIIbI, aBTOKOJIEOaHUs

- YcToluMBBEIE U HEYCTOWYMBBIE MpeNeiIbHbIE LUKIBI B HEJIMHEWHBIX cucTeMmax. lIpuHnmmmassHOE
OTJIMYUE MPEAETbHOrO LHUKIa OT (a3oBOro moprpera TUIA «LUEHTP» Y JHUHEHHOH CHUCTEMBI.
ABTokonebanue, Kak (pru3nyeckas peanuszanrs yCTOMYMBOIO MPENEIbHOTO HUKJIA.

6. BapuanuoHHbIN aHaNU3 HEIUHEHHBIX CUCTEM YNPABICHUS

- IlocTaHoBka 3ajayM ONTHMAJIBHOTO YIPABJICHUS: CHCTEMa YpPaBHEHUH, HadaJbHBIE M KpacBbIC
YCJIOBUSI, OFPAaHUYEHUS Ha YIIpaBJIE€HUE WIU JOIYCTUMBIE YIPABIECHUS, KPUTEPUH ONTHMAJIbHOCTH,
3aJaHHBII C TOMOIIBI0 TEPMHUHAIBHOTO (pyHKIMOHaNA. CBeleHHEe WHTErpajJbHOrO (PyHKIHOHANA K
TEPMUHAIBHOMY.

- BapuanuonHelii aHanu3 HEIUMHEHHBIX CUCTEM yhpasiieHHs. PopMmysa I MajblX W3MEHEHUI
($a30BBIX MEPEMEHHBIX NPU M3MEHEHWH HavYajJbHBIX YCJIOBHUH M ynpasieHuidl. MHbopmanroHHas
marpunia II(t). Juddepennmanshubie ypaBHeHHss W TpaHWuHble ycioBus st [1(t). Tlpumep
BBIUMCIICHUS! HHPOPMATUOHHONW MaTPHUILIBI 1J1sl TAPMOHUYECKOTO OCLIILISTOPA.

- @opmyna JUIsi MalbIX NPUPALICHUHA TEPMUHAIBHOTO (YHKIHOHANA MPH M3MEHEHWH HadallbHBIX
ycanoBul 1 ynpasieHuil. [Ipocreiimas 3aqa4ya ONTUMAIbHOTO YIIPABJICHUS.

7. HeoOxomumble yCiIoBuUs ONITUMANLHOCTH B popme npunituna Makcumyma JI.C.IToaTpsruna

- Conpspxk€HHbIe nIepeMeHHble, pyHkuus ['amunbToHa-IloHTpsirnHa, conpsbkEHHAs cUCTEMa, YCIIOBUS
TpancBepcasibHoCcTH. [lpuHrun Makcumyma JI.C. IloHTpsirmHa - HEOOXOAMMOE YCIIOBHE
ONTHUMAJILHOCTH.

- TunuyHble 3afa4y TEOPUM ONTUMAJIBHOIO YIpABJIEHUS [UId MeXaHMYecKux cucreM. Onucanue
YCIJIOBHH cTapTa ¥ (pUHUIIA TPAEKTOPUH C TOMOIIBIO THIIEPIIOBEPXHOCTH B PACIIMPEHHOM (a30BOM
IIPOCTPAHCTBE.

- Pemenune 3amau no teme «llpunnun makcumyma JI.C. [loHTpsirMHAa»: MakCUMaJIbHOE OTKIOHEHHE
TapMOHHUYECKOTO OCHHILIATOpPA MOJ| ASHCTBUEM OTPaHMUYEHHON MO MOJYIIO CHIIbI, HAMOBICTPEHIITHIA
Pa3BOPOT TBEPIOTO TeJa MO AECHCTBUEM OTPAHWUUYEHHOTO MO MOAYJIF0O MOMEHTA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

1. KomnproTep u MysibTUMEIUITHOE 000pyI0BaHue (IPOEKTOP, MHTEPAKTUBHAS JIOCKA)
2. IIporpammHbIe KOMITIEKCHI (yueOHbIe BEPCHH) — IAKeT KOMIIbIOTepHON Maremaruku MatLab.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. OcuoBsl Teopun ynpasienus [ Tekct]/A. U. Eropos, -M., ®usmariut, 2004, 2007
2. ABromarndeckoe ynpasneHue [Texct] : yue6. mocobue mist By30B / S. H. Politenbepr .— M. :
Hayka, 1971 — 395 c.

3. Maremaru4eckas Teopus ontTuMaibHbIX porieccoB [Texcr]/JI. C. [TonTpsrus [u np.], -M., Hayka,
1983

4. Kypc Teopun aBTOMaTH4eCKOro yrpaBiieHus], DJICKTPOHHAs BepCusl iedaTHoH myonukamuu / A. A.
[epBozBanckuii. — Cankr-IletepOypr, Jlanb, 2021

JomnonHurensHas aureparypa

1. Teopetnueckas mexanuka [Tekct] : yaeOHuK ams By30B / A. 1. MapkeeB .— 4-e u3j., ucrp. — M. ;
WxeBck : Perynapras u xaornueckasd quHamuka, 2007 .— 592 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru/ — snexkrponnas Oubnnorexa dusrexa
http://www.edu.ru — penepanbbiii mopran «Poccuiickoe oOpazoBaHue».
http://www.umlab.ru/pages/index.php?id=1 — nporpamMma MoAETMPOBAHUS MEXaHUYECKUX CUCTEM

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
npeseHTauuii. Mcnonb3yrores nporpaMMHubie akeTsl «MatLab» u « YHUBepcanbHBIN MEXaHU3M.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemnoe ocBoeHune kKypca «Teopust ynpaieHus» TpeOyeT OOJBIION CaMOCTOATENBHON paboThl
cTygeHTa. B mporpamme Kypca MpHBEICHO MUHUMAIbHO HEOOXOOUMOE BpeMs JUIsl pabOThl CTyAEHTa
HaJ| TEMOM.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIMiA, y4eOHOW W HAyYHOH JINTEpaType);
— pelIeHHe 3a1a4, IPeAIaraeMbpIX CTYJCHTaM Ha JICKIUSX;

— MO/ITOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEJIbHBIM Pa00TaM U TECTaM.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTO CTyIEeHTa OCYIISCTBISETCS B pPe3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TaKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIuH.

[Mokazarenem BiaJeHUs MaTepUANOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHSATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3aj1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa TeOpeTUIECKON MEXaHUKH

Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 6 (BeceHHul) - nuddhepeHunpoBaHHbIil 3a4eT

Pa3zpatGoTunk: B.A. Ko3bMUHBIX, KaHA. (H3.-MaT. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
KPUTHUYECKUHN aHaJN3 U CUHTE3 HHPOpPMauK, |OCHCTBUSA MO PELICHUIO 3a1a4l

MPUMEHSATh CUCTEMHBIH MTOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

OIIK-1 Criocoben aHaIM3UpOBaTh 3a1a41 OIIK-1.2 PaccMaTtpuBaeT BO3MOXKHBIE BapUaHTHI PELICHUS
YIPaBJICHUs B TEXHUUECKUX CUCTEMAX Ha 3aJaud YIpaBJeHUs] B TEXHUUECKHUX CHCTEMaX, OLIEHUBAET
OCHOBE MPUOOPETECHHBIX 3HAHUH WX IOCTOMHCTBA U HENOCTAaTKU

[MIK-2.1 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
[1K-2 Crioco0eH mpoBOAUTH aHAIN3 CUCTEM HCIIONIB3YEMBIX ~ TEOPETUYECKHX TIOAXOAOB U YMEET
YIPaBJICHUS U UX KOMIIOHEHT OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX

MCTOO0OB BBIYMCIICHUMN

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « Teoprst yIpaBlIeHUsD» 00yJIarOIIHIACS TOJKEH:

3HAThb:

@dyHaaMeHTalbHbIE TOHATHS, 3aKOHBI, TEOPEMbI KJIACCUYECKON U COBPEMEHHOH TEOpUH YIPaBICHUS;
O0nacTy npuMeHeHHsT pOOOTOTEXHUYECKUX CUCTEM M THITbl MAaTeMaTHYECKUX MOJeNnei poOoTOoB.
YMeThb:

[Tonp30BaTbCsi CBOMMM 3HAHUSAMU 7S IOCTAHOBKU 33Ja4y YIPABJICHUS TEXHUUECKUMU CUCTEMaMU;

CocTaBuTh cucTeMy ¢ 00paTHOMN CBSI3bI0, HCCIIENOBATH €€ TOYHOCTh U YCTOMYMBOCTS;

Maremarrudecky onucars 1ieilb YIIPaBICHHUs U OIpaHUYEHUs Ha YIIPaBIIIOLINE BO3AECHCTBYS;

CocraBnsats nuddepeHunanbHble ypaBHEHHS JBMKEHUS! pOOOTOTEXHUYECKOIM CUCTEMBI;

OcBauBarh HOBBIE ITPEAMETHbBIE 00JIACTH, TEOPETUUECKUE MOIXO/IbI U SKCIIEPUMEHTAIbHBIE METOIUKH.
BJIaJeTh:

MaremaTu4yecKuM armnapaToM TeOpUH yIpaBiIeHUs
MeTogamu TEOpHH yIPaBIEHUS

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
[lepeueHs BOMPOCOB IS TEKYIETO KOHTPOJIS:

1. IlocTaHOBKa 3aja4d ONTHMAJbHOTO YINPABICHHUS: CUCTEMa YPaBHEHUH, HavdalbHbBIE U KpaeBbIC
YCIIOBUS

2. OrpaHu4eHus Ha yIIpaBieHUE UM JOIyCTUMBbIE YIIPABICHUsI, KPUTEPUIl ONITUMAJIBHOCTH, 33aHHbIN
C MIOMOIIBIO TEPMUHAIBHOTO (DYHKIIMOHAJIA.

3. CBeneHrEe MHTETPAIBHOTO (PYHKIIMOHANIA K TEPMUHAILHOMY.
4. Konecusle popmyssl MOOMIBHBIX poOoToB. AuddepeHunanbHblil TPUBOA.
5. BapnanmoHHbIN aHaJIA3 HETMHEHHBIX CUCTEM YIIPABIICHUS.

6. ®opmyna ans MajblX U3MEHEHHUH (Pa30BBIX MEPEMEHHBIX NMPU W3MEHEHHM HadalbHBIX YCIOBHHA U
YIIPaBJICHUM.

7. Uadpopmanmonnas marpuna I1(t). JTuddepennuanbabie ypaBHEHHS U TpaHUYHbBIE YCIoBuUs 1itst T1(t).
8. I[Ipumep BeIYMCICHUS HHGOPMAIIMOHHON MaTPHUIBI ISl FTAPMOHUYECKOTO OCIMILIATOPA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb IMPUMCPHBIX BOIIPOCOB IJIA ,Z[I/I(l)(bepeHL[I/IpOBaHHOFO 3a4ucTa:

1. Kunemaruka po6ota ¢ nuddepeHuuanbHbIM TPUBOIOM. 1 1aikoe IBMKEHUE 110 TPACKTOPUH.
2. llpsimas u oOpaTHas 3aa4u KHHEMAaTUKU MOOMWIIBHOTO poboTa. CHHTE3 IpOrpaMMHOTO JABMKEHHSL.




3. ®opmyna ais MalblXx MPHUPAIICHUH TEPMUHAIBHOTO (YHKIMOHANA MPH W3MEHEHHH HadallbHBIX
YCIIOBHH U yTIPaBIEHU.

4. Ilpocreiimias 3aJa4a ONTUMAIBHOTO YIIPABICHHUS.

5. Kunemaruka pobora ¢ muddepeHmaibHbIM TPUBOAOM. [[BMKEHHE IO TPACKTOPHUH C OCOOBIMHU
TOYKAMU.

[TepeueHb NpUMEPHBIX BOMPOCOB JUIS SK3aMEHa!

1. Hcropuueckne acmekTsl BO3HMKHOBEHMsI TEOpPHH YyrpaBieHus. Peryastop VYarra. 3amaga o
OpaxuCTOXpOHE.

2. CTpyKTypHasi yCTOMYMBOCTb CHCTEM ympaBiieHUs. [Ipumep cuctembl ¢ JBOWHBIM HHTEIPAaTOPOM H
arepuoAUYECKUM 3BEHOM.

3. TumoBele 3BEHbSI KaK OJIEMEHTapHbIE SUYEHKH CIOXKHOM cHCTeMBl ympasieHus. llomydenue
YpaBHEHUI TUIOBBIX 3BEHBEB M3 OOIIEro BHAa JHHEHHOTo IHddepeHIManbHOro ypaBHEHHS N-TO
opAJIKa.

4. PobacTHast cucTeMa yINpaBJeHUs, KaK CHCTEMa, COXPAHSIOIAs CBOM OCHOBHBIE CBOMCTBA IpH
HEKOTOPOM HW3MEHeHMH e€ mapameTpoB. PobacTHas ycTOWYMBOCTH JMHEHWHBIX CUCTEM. Teopema
XapuToHOBa 0 poOACTHOHN YCTOHYMBOCTH MOJTMHOMA C HE3aBUCUMBIMH K03 HIIneHTaMH.

5. Cnepsimmasi cucrema. [lepeaarounbie GYHKIUU Ji OMIMOKU MO 33JalOMEMy BO3JCHCTBUIO M TI0
BO3MYIIIEHHIO. MccnenoBaHuE TOUHOCTH CIEASAIIENH CUCTEMBI.

6. Ympasnenue cinyckomM KA B armocdepe miiaHEThl Kak XapaKTEpPHBIH MpUMEp 3ala4yd YIPaBICHHS.
3aMKHYTbIE M Pa30OMKHYTbIE CHUCTeMbl yipasieHus. Ilporpamma yrnpaBiieHHs, CUHTE3 YIPaBICHHUS.
OOparHast CBf3p IO KOOpAMHATaM W IO BO3MYIICHHMSM. AHAINTHYECKHE IMOAXOAbl K PEIICHUIO
JIMHEHHBIX 3a7a4.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. Hcropuueckne acmekThl BO3HMKHOBEHMsI TEOpPHH yrpaBieHus. Peryastop VYarra. 3amaga o
OpaxuCTOXpOHE.

2. CTpyKTypHasi yCTOMUMBOCTD CHCTEM ympaBiieHus. [Ipumep cucTembl ¢ JBOWHBIM HHTEIPAaTOPOM H
arepuoAUYECKUM 3BEHOM.

buner 2.

1. TumoBble 3BEHBS KakK ODJIEMEHTAPHBIC SYCHKH CIOKHOW CHCTeMbl ynpasieHus. [lomydenue
YpaBHEHUI TUIOBBIX 3BEHBEB M3 OOIIEro BHAAa JHHEHHOTO HddepeHIManbHOro YpaBHEHHS N-TO
TOpsIIKA.

2. PobactHast cuctema yNpaBieHUs, KaK CHCTEMa, COXPAHSIOIAs CBOM OCHOBHBIE CBOMCTBA INpH
HEKOTOPOM H3MEHeHHH e€ mnapameTpoB. PobOacTHasi ycTOWYMBOCTH JIMHEHHBIX cHcTeM. Teopema
XapuToHOBa 0 poOACTHON YCTOHYMBOCTH MOJTMHOMA C HE3aBUCHUMBIMH K03 HIIneHTaMH.

buier 3.

1. Cnensimast cucrema. [lepenarounbie GYHKIWU JIs OMIMOKK MO 33JalOMIEMY BO3JCHCTBUIO H TI0
BO3MYyIleHUIO. VccnenoBanne TOUHOCTH CIAEASIIEH CUCTEMBI.

2. Yopasnenue ciyckoM KA B atMocdepe TUTaHeTHl KaK XapaKTepHBIA NMpHUMEp 3a/a4d yIpaBICHUS.
3aMKHYTBIE U Pa30MKHYTBIE CHUCTEMBI ympasiieHus. llporpamMma ympaBieHHs, CHHTE3 YIpPaBICHUS.
OOparHast CBs3b 1O KOOpAMHATAM M I0 BO3MYIICHHSM. AHAIWTHYECKHE IOIXONbI K PEIICHHUIO
JIMHEUHBIX 3aj1ad.

Kpurepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTABIISICTCS CTYICHTY, MOKa3aBILIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbIE, TIIyOOKHWEe 3HAHMSA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OMJIeTa U OTBETE Ha BOMPOCH! IO MPOrpaMMe IUCIUILINHB;



oLeHKa «OoTIMYHO (9)» BBICTABISIETCS CTYOCHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HAHMUA Y4eOHOW IMPOTrpaMMbl IUCLUUILIMHBI NPH OTBETE 3K3aMEHALIMOHHOrO Omiera W OTBETE Ha
BOIIPOCHI T10 IPOrpaMMe AVCLIHIINHEL,

OLICHKA «OTAMYHO (8)» BBICTABISIETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMSA
y4eOHON MpOorpaMMBbl AUCLUUIUIMHBI IPU OTBETE IK3aMEHALIMOHHOTO OHMJieTa U OTBETE Ha BOMPOCHI IO
[IporpaMme JUCLMITIMHBI;

OlLIeHKa «xopouro (7)» BBICTABISAETCS CTYACHTY IO pPe3yjibTaraM 3K3aMEHa, €CJIM OH TBEpIO 3HAeT
Marepuall dK3aMEHAIlMOHHOTO OwiieTa, rpaMOTHO W IO CYIIECTBY H3JIaraeT e€ro, yMeeT NPUMEHSThH
MOJTy4eHHblE 3HAHMA Ha IPAKTHKE, HO MJOIMYyCKaeT B OTBETE WJIM B DELICHUH 3a7ad HEKOTOpPbIE
HETOYHOCTH;

OLICHKA «XOpomIO (6)» BBICTABIAETCS CTYACHTY IO pe3ylbTaTaM 3K3aMeHa, €CIIM OH 3HAaeT Marepual
9K3aMEHAIIMOHHOTO OWiieTa, MO0 CYIISCTBY M3JIaraeT e€ro, yMeeT NPUMCEHSTh IMOJy4YCHHbIC 3HAHHS Ha
MPaKTHKE, HO JOIYCKAeT B OTBETE MHOTO HETOYHOCTEH];

ONCHKa «XOpowio (5)» BBICTABJIACTCA CTYACHTY IO PC3yJjibTaTaM 3K3aMCHA, €CJIM OH 3HACT MaTcpuall
9K3aMCHAIlMOHHOT'O 6I/IJIeTa, n3Jjaract €ro, yMeCT IPUMCHATH MOJYYCHHbIC 3HAHWA HA MPAKTHUKE, HE
AO0IMIYCKAacCT B OTBCTC FPY6I:IX OHII/I60K;

OLICHKA «YIOBIICTBOPUTEIHHO (4)» BBICTABISETCS CTYISHTY IO pe3ylibTaTaM dK3aMeHa, €CIIM BO BpeMs
OTBETa DK3aMEHAIIMOHHOTO OMJeTa OH IoKa3al ()parMeHTapHbIH, XapakTep 3HAaHHWH, HEZOCTATOYHO
NpaBUWIbHBIE (OPMYITHPOBKU 0a30BBIX TOHSTHIH, HO TPU 3TOM OH BJIAJCeT OCHOBHBIMH pa3leliaMH
y4eOHOH MPOrpaMMbl, HEOOXOIUMBIMU JIJISl TaJIbHEUIIIETO O0YYCHUST;

OLICHKA «yHOBJIETBOPUTENHHO (3)» BBICTABISIETCA CTYACHTY IO Pe3ysbTaraM 3K3aMeHa, €Clid BO Bpems
OTBETa HK3aMCHAIIMOHHOIO OWjeTa OH MOKa3zal pa3pO3HEHHBIN XapakTep 3HAHUM, HEIO0CTAaTOYHO
MpaBUIbHBIE (OPMYIUPOBKM Oa30BBIX TMOHATHHA, HAapYILICHHE JIOTHYECKOM MOCIEA0BAaTEIbHOCTH B
W3JI0KEHUU TPOrPaMMHOTO MaTepHajia, HO IPU ATOM OH BIAJ€eT OCHOBHBIMHU pa3feiaMHu y4eOHOI
MpOrpamMmbl, HEOOXOIUMBIMH JJISl AAJbHEUIIET0 0O0yUeHHUs] 1 MOXKET NPUMEHSTH MOJMyYCHHbIC 3HAHUS
10 00pa3ily B CTaHAAPTHOHN CUTyaluH;

OIIEHKa «HEYJOBJIETBOPUTENbHO (2-1)» BbICTaBIAETCA CTYAEHTY MO pe3yibTaraM 3K3aMeHa, €CHU BO
BpeMsi OTBETa HK3aMCHAIIMOHHOTO OwiieTa, OH IMOKa3aj, YTO HE 3HaeT OOJIbIICH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIMPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJB30BaTh IOJNYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX IPAKTHYECKUX 3a/1a4.

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

Bo Bpems mpoBeaeHusi sk3ameHa U Iu(p(EepeHUUPOBAHHOTO 3adeTa IpPH IOATOTOBKE K OTBETY
o0yuaromuecs: MOTYT I0JIb30BaThCsl MPOrPaMMOM JAMCIUIIMHBL, a TaKXKe CIIPABOYHOI JIMTEpaTypoH,
BBIUMCIIUTEIIBHON TEXHUKOW, KOHCHEKTaMH JIeKUMH. DK3aMeH NPOBOAMUTCS MYTEM OpraHU3aluu
CIIELAJIBHOTO OIIPOCa, IPOBOANMOTIO B YCTHOH (hopme.



MNPUJIOXKEHHUE

®OH/I OLIEHOYHBIX CPEJICTB
JUISI IPOBEJEHUSI IPOMEKYTOUYHOM ATTECTALIMM OBYYAIOLIUXCS
MO TUCHUTIJIMHE

110 HalpaBJICHUIO:
npoQuiIb MOATOTOBKH/MarucTepckas mporpamma:
(dakynpTer:

Kageapa (Ha3BaHUE):

Kypc: (OakanaBpuaT/mMarucTparypa)

(bOpMBI TPOMEKYTOUHOH aTTECTALINU:

ceMecTpel: _ (oceHHuil) — nuddhepeHIIMPOBAHHBIN 3a4eT

(BeceHHHIt) — dK3aMeH

PazpaboTuuku:



1. Komnerenuuu, popMupyemMbie B mpouecce M3y4YeHus JUCHUIIHHbI

OcBocHHE NUCIUIUIMHBI HANpaBlieHO HAa (QOPMHUPOBAHHWE Yy OOYYAIOMIETOCsS CIETYIOIINX
obmekynsTypHbiX (OK), ob6menpodeccnonanpubix (OIIK) u  mpodeccuonanbupix (1K)
KOMIIETEHLIH:

2. [loka3zaTeaun oueHNBAHUA KOMIETECHIIM I
B pesynbrare u3yyeHus JUCLUIIINHBL « » 00yYarOIUICs TOJKEH:
3HATh:

YMETh:

BJIQ/ICTh:

3. [lepeyeHb THUNOBBIX KOHTPOJIBHBIX 3aJaHHIl, HMCHOJb3yeMbIX /IJsl OUEHKU 3HAHWIA,
YMEHHIi, HABbIKOB

[TpomexyTouHas arTecTanus 1Mo JucHUILUIHEe « Teopust ynpaBieHus» ocyliecTBiseTcs B hopme

mddepeHMpoBaHHOTO 3a4eTa M SK3aMEHa B KOHIIE ceMecTpa. DK3aMeH MPOBOJIUTCS B YCTHOM
dopme. buier cogepKUT 1Ba TEOPETUUYECKUX BOIIPOCA U OJHY 33a4y.

3a. l[lpumepul sK3ameHayUOHHBIX 3a0aH.

1. Ucnonw3ys npeobpazoBanue Jlaminaca HallTH n300paskeHrue OT OpUTHHATIA.

1. e*t 2. t" 3. sin(wt) 4. cos(wt)

2 a. Ucnonp3ys npeobpazoBanue Jlamnaca pemuts 3anauy Komu:

x(t) — x(t) + 2x(t) = 6e7t,x(0) = 2,x(0) = 0

2 6. Ucnonb3ys npeobpaszoBanue Jlamnaca pemmts 3agauy Komu:

x(t) + x(t) = cos(t),x(0) = 0,x(0) = —2,x(t) = 0

36. Ilpumepwl 3K3aMeHAYUOHHBIX OUNEMOS.
Bunem 1.

1. [TocTanoBKa 33241 ONTUMAJILHOTO YIIPABIECHUS: CHCTEMa YPaBHEHUM, HAYaIbHBIC U
KpaeBbl€ YCIIOBUSI, OTPAaHUYEHHUS HA YIIPABJICHUE WIIN JOMYCTUMBIE YIIPABICHUSI, KPUTEPUI
ONTUMATBFHOCTH, 33JJaHHBIN C TOMOIIBI0 TEPMUHATLHOTO QyHKIIMOHANA. CBeIeHUE
WHTETPAIBHOTO (QYHKIIMOHAIA K TEePMUHAIBHOMY.

2. Konecupie ¢hopmyssl MOOMITBHBIX Po00TOB. [udpepennmnanbupiii mpuBo/I.



bunem 2.
1. BapualioHHBbINM aHaIU3 HEJIMHEHHBIX CUCTEM ynpaBieHus. @opMyiia A1 MajblX

U3MEHEeHUH (a30BbIX IEPEMEHHBIX IIPU U3MEHEHNHU HAYalIbHBIX YCJIOBUH U yIPaBJICHUH.
Nudopmanmonnas marpuna I1(t). Juddepennmanbapie ypaBHEHHS U TPAHUYHBIC YCIOBHS IS
[1(t). Ilpumep BeruuCIeHHUsI UHPOPMAITMOHHON MATPHULIBI I TAPMOHUYECKOTO OCIMIIIATOPA.
2. Kunemaruka po6ota ¢ nuddepeHunanbueM TpuBoioM. [ agkoe ABHKeHHE TI0
Tpaekropuu.lIpsimas u oOpaTHas 3a1aul KUHEMATUKU MOOMIIbHOTO poboTa. CuHTE3

IIpOrpaMMHOI'0 ABHKCHUA.

bunem 3.
1. ®opmyna ajst MalIbIX IPUPAICHHNA TEPMUHATBLHOTO (DYHKIIMOHANIA TIPH U3MEHEHUN

HAYaJbHBIX YCIOBUI U ynpaBieHuil. [Ipocreiiiias 3a1a4a onTUMAIBHOTO YIIPaBICHHUS.
2. Kunemaruka po6ota ¢ nuddepeHnuanbHbIM TpUBOAOM. J[BIKEHUE IO TPAEKTOPHH C

0COOBIMH TOYKAMH.

36. IIpumepwl sonpocos nHa oughgepenyuposannom 3aueme.

1. XapaKkTepUCTUYECKHI MIOJTMHOM CUCTEMBI YIIPABJIEHUS C OTPULIATEIBbHON
o0OpaTHOH CBs3bI0. [ paduuecknii METOJT MCCIICOBAHUS YCTOMYMBOCTH 3aMKHYTOU CHCTEMBI
YIIPABJICHMUS.

2. CaoiicTBa peodpazoBanus Jlamnaca. Teopema ennHcTBeHHOCTH. Tabnuma
n300pakeHui 11 paja aneMeHTapHbIX GyHkimid. [IpeoGpazoBanue Jlamnaca ans cBEPTKU
bynkuuii. Anredpa neperaTouHbIX ()yHKITHA.

3. BecoBas ¢yHk1Ms, nepexoanas GyHKLIUsA, aMIUTUTYTHO-(ha3oBast
xapakTepucTuka. CBA3b MEXJly BECOBOM M MEepexoqHON QyHKIUAMH. CBsI3b MEXKIY
nepesaToyHol GpyHKIMEN 1 aMITUTYJHO-(ha30BOM XapakTepucTukoi. Mcnonbs3oBanue BecoBoit
(GYHKIUM JIJ1s1 HAXOKJIEHUS OTKJIMKA CUCTEMBI Ha MPOM3BOJILHOE BHEIIHEE BO3/ICIICTBHE.

4. PobGactHas cuctema ynpaBlieHus, Kak CUCTEMA, COXPAHSIOIAsi CBOU OCHOBHBIE
CBOICTBa NPU HEKOTOPOM M3MEHEHUH e€ napameTpoB. PobacTHas ycToOMUMBOCTh JIMHEHHBIX
cucreM. Teopema XapuToHOBa 0 poOACTHOM yCTONUNMBOCTH MOJIMHOMA C HE3aBUCUMBIMU
KO3 pULIHEHTaMU.

5. Pemenue 3anaq no reme «lIpnanun makcumyma JI.C. IToHTpsirnHa»:
MaKCHMaJIbHOE OTKJIOHEHME TaPMOHUYECKOT0 OCIWIIIATOPA MO JEHCTBUEM OIPAaHUYEHHOH 110
MOJTYJIIO CHJIbI, HAMOBICTPEHIINI pa3BOPOT TBEPAOTO Tela Mo/ ACHCTBUEM OTPAaHUYEHHOTO T10
MOJYJII0O MOMEHTA.



