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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: VYnpasneHnue HeIMHEHHBIMU INHAMUYECKUMH CUCTEMaMU
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MEXaHUKH U TIPOLIECCOB YIPaBICHUS

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
nexuuu: 60 gac.
ceMuHapsl: 15 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrasuin: A.E. TonybeB, npenogaBarens

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MEXaHUKH U npoueccoB ynpasienus 05.04.2024



AHHOTANMA

JuctumoinHa "YrpaBieHUe HETMHEHHBIMH JWHAMUYECKHMMH CcUcTeMaMu' HampaBlieHa Ha TO, 4TO ObI
MO3HAKOMHTh CIIymaresieil ¢ TMOHATUSAMHM (DyHIAMEHTAJIbHBIX M KJIACCHUECKUX pPE3yJIbTaToB TEOPHH
JMHAMHYECKHX CHCTEM, TNpHUEMaM COBPEMEHHOW TEOpUHM JHHAMHYECKHUX CHCTEM, JaTh B PYKH
MHCTPYMEHTApUi JJIsi TPOBEACHUS CaMOCTOSTENbHBIX HCCIENOBaHMN.B mucrumiunnae n3ydarorcs Teopuu
JMHAMHYECKMX  CHCTEM, 3aJaBaeMbIX OOBIKHOBCHHBIMH JIU(PPEPCHIUATBHBIMA  YPAaBHCHUSIMH  Ha
MHOroo0pasusx, a TakkKe CIIOCOObI MPUMEHEHHUs ITUX MOHATHH M PEe3yJlbTaToB TEOPUH B NPAKTUYECKON
paboTe TO HAXOXKICHUIO W UCCICAOBAHHMIO JBIDKCHHH MEXaHWMYECKHX CHCTEM, OIMCBIBAGMBIX
T QepeHIanTb-HBIMU YPaBHEHUSMU.

1. lean u 3apa4n

Heab AuCHUILIMHBI
- OCBOCHHE CTY/IECHTAMHU OCHOBHBIX HJICH M METOJOB MaTeMaTH4eCKOW TEOPHH YIIPaBICHUS, U3yUCHHUE
CIIOCOOOB TNPHUMEHEHHUS pPE3yJIbTaTOB TEOPUH B IPAKTUUECKOH paboTe MO CHHTE3y aJrOPUTMOB
aBTOMAaTHUYECKOTO yIPABJICHUS TEXHUIECKUMH 00bEKTaMH.

3agaum AUCUMIIHHBI
- (hopmupoBaHMe 0a30BBIX 3HAHUH B 00JACTH TAKUX PA3[elIOB MaTeMaTHYECKOM TEOPHUHU YHpPaBICHHS,
Kak TpeoOpa3oBaHUsl HEJIMHEHHBIX NTUHAMHYECKUX CHCTEM K CIIELUATbHBIM KaHOHHYECKHM BHaM,
CHHTE3 CTaOMJIM3HPYIOIINX HEIWHEHHBIX OOpaTHBIX CBS3€H MO0 COCTOSHHUIO M IO BBIXOAY C y4YETOM
CTPYKTYPHBIX CBOMCTB MOJAENEH, IMOCTPOECHHE NMPOTrpaMMHBIX TPACKTOPHI ABMKEHHS THHAMHYECKHX
CUCTEM, CHUHTE3 3aKOHOB YIPABJIECHUS B YCJIOBUSAX IapaMETPUYECKUX HEONPENEICHHOCTEH MOIENH,
BO3MYIIIEHUH U HEMOJIHOM U3MEPEHUH COCTOSHHS;
- o0yueHHE CTYIEHTOB BO3MOXHOCTSIM NPUMEHEHHUS METOJI0B MaTeMaTHUYECKOW TEOPHH YIPABICHUS
IS peILICHNs 33/1a4 CUHTE3a aJITOPUTMOB aBTOMATHYECKOTO YIIPABICHUS] TEXHUUECKUMH O0BEKTaMU;
- ¢opmupoBaHue Oosiee OOMMX U PALUOHAIBHBIX IOIXOAOB K BBHIMOJHEHUIO CTYJCHTaMHU
UCCIIeOBAaHUN B O0JACTH aHajIM3a M YHPABICHHS JBI)KEHHSAMH KOCMHYECKHMX OOBEKTOB B paMKax
BBIITYCKHBIX pabOT Ha CTEIIEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNUBATh KA9€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE

pe3yabTaThl
IMK-2 CriocobeH caMOCTOsTENHHO WK B [MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MPOBOIANTH KOJIJIEKTUBA

HAaY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- MECTO Y POJIb OOILMX BOMPOCOB HAYKH B HAYYHBIX UCCIICTOBAHMSX;
- COBpeMEHHbIE MTPO0IeMBbl MaTEMaTHYE€CKON TEOPUH YIIPABICHUS;
- METOAMYECKHI ammapar MaTeMaTW4ecKoil TEOpHH YNpaBICHUS U CHOCOOBI €ro MPHIIOKEHUS K
peaNbHBIM 00BEKTAM;
- HOBEHIINE OTKPBITHS €CTECTBO3HAHHS,
- 0 B3aUMOCBSA3X U (yHIaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HayK.
YMETb:
- 3((eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTH HAyKH: IOHATHS, CYXIACHHS,
YMO3aKJIIOUYEHNs, 3aKOHBI;
- IPEJICTaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- abcTparupoBarbCsi OT HECYLIECTBEHHBIX BIMSHUM NpPHU MOACIHPOBAHUU PEAIBHBIX (PU3HUECKUX
CUTyaLUil.
BJIAJIETh:
- Hay4HOHU KapTUHOH Mupa;
- MareMaTH4eCKUM MOJEJIMPOBaHUEM (PU3NIECKUX 3ajad.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
HuddepennuansHo IJIOCKUE
1 TUHAMHUYecKue cucteMbl. JInHeapuzanus 12 5
00paTHO CBS3BIO 10 COCTOSTHUIO
TepmuHanbHas  3amada  yNpaBJICHUS.
) 3amaHue MPOrpaMMHOM TPAeKTOPHHM Ha ) )
06a3e MOIMHOMOB OT  HE3aBHCHMOM
MEPEMEHHOM
JuHaMuueckue CHUCTEMBI
3 HIKHETPEYTOIBLHOTO BUJA. MeTton 2 3
OdKCTeIUHTa
[TaccuBHOCTB u MacCUBaLUs
4 JUHAMAYECKUX CHUCTEM, CTa0MIU3aLus ] )
[IACCUBHBIX ~ CHUCTEM NpU  HOMOIIU
CTaTU4ECKOM 00paTHON CBSI3U IO BBIXOLY
Crabunu3anus KacKaJHbIX B3aUMOCBA3CH
5 MoAcuCTeM. MUHUMAIbHO-(DA30BbIE | 6 3
HEMUHHUMAaJIbHO-(}a30BbIe TUHAMUYECKHE
CHCTEMBbI
6 YCTONYMBOCTh NMHAMHUYECKHUX CUCTEM 10 10 4 20
OTHOIICHHIO K BO3MYILICHHUSIM BXO/1a
7 Crabunuzanuss AWHAMHUYECKHX CHCTEM 10 5 20
[pU HAJIMYUH BO3MYILCHUN
3agaya  afanTUBHOMW  CTAOMIM3ALUH.
8 AnTOpUTMBI  aJanTald  [apaMeTpoB 10 6 20
ynpaBiIeHUs
Hroro yacos 60 15 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. JuddepennuanbHo MIOCKHE JUHAMUYECKHE cuUCTeMbl. JIMHeapuzanus OOpaTHOW CBSI3BIO 10
COCTOSIHHIO

JuddepeHumanbHas  MIOCKOCTHOCTh JHHAMHYECKHX CHCTeM. [lOHSATHE TIUIOCKOTO — BBIXOJA.
Kanonnueckuii Buj adduHHONH OUHAMUYECKOM cucTeMbl. JlnHeapuzaiusi oOpaTHOW CBS3bIO IO
cocrosiauto. [IpeoOpazoBanue a@PUHHBIX ITUHAMHUYECKHX CHCTEM K KAaHOHHYECKOMY BHILY.
JlocTaTouHbIe yCIIOBHS CYIIECTBOBaHHMS KAHOHMYECKOTO BHIa. Marpuia ynpasiseMocT adGHHHOI
JTMHAMHYECKOH CHCTEMBI.

2. TepmuHanpHas 3aja4a yrnpaBieHUs. 3aaHue MPOrPaMMHOIN TPaeKTOpHH Ha 0a3e MOJIMHOMOB OT
HE3aBHUCUMOU NEPEMEHHOMN

3amaya TepMuHaIbHOTO yrpaBienus. llporpammuoe ymnpasinenue. I[locTpoeHune mnporpaMMHOMN
TPACKTOPUU JBWKECHHUA JU(PQPepeHIHaTbHO IUIOCKUX JUHAMUYECKMX CHUCTEM MpH MOMOIIU
[IOJIMHOMOB OT HE3aBUCUMOM IIEPEMEHHOW. Y4YeT OrpaHWYEeHUW Ha 3HAYEHUs IEPEMEHHBIX
COCTOSIHUS 32 CYET BbIOOpA BPEMEHH JIBUKCHHUS B 3aBUCMOCTH OT HAa4aJIbHBIX U KOHEUHBIX YCIOBH.

3. I[I/IHaMI/I‘IeCKI/IC CUCTCMbI H)KHCTPCYT'OJIbHOT'O B 4. MCTO,E[ OPKCTENITUHra

Jlemma o OskcrenmuHre. Meron OSKCTENIIMHIAa CHUHTE3a CTAOWJIM3HMPYIOLIETO YIPABICHUS IS
IVMHAMMYECKMX cHucTeM. Pasnuunble BapuaHTel BbIOOpa (yHkumit JlamyHoBa cucrtembl ¢
ynpasieHueM. bapbepnble QyHKuun JlsinyHoBa. Yder opaHWUEHUI Ha NEPEMEHHBIC COCTOSIHHUA B
[IEPEXOIHBIX IIpoLEcCaX.

4. TTaccuBHOCTH U naccuBanysa AWMHaAMHYCCKHX CUCTEM, CTa6I/IHI/ISaHI/I5{ MaCCUBHBIX CHUCTEM IIpHU
IIOMOIIHN CTaTHYCCKOMU O6paTHOfI CBs3U 110 BBIXOY

ITaccuBHOCTE nUHAMUYEeCKUX cucTeM. (Du3nueckas HUHTEPIpETAlUsl  CBOMCTBA IIACCUBHOCTH.
Kputepuii nmaccuBHocTH aQ@UHHBIX AWHAMHYECKHX CHCTeM. JIMCCHNIATUBHOCTH JUHAMUYECKUX
cucteM. HepaBeHcTBa quiccumnanii. YCTOHYUBOCTh MACCHBHBIX IWHAMHYECKUX CUCTeM. Teopema 00
YCTOMYMBOCTH HYJIEBOW [WHAMHKH TACCHBHBIX cHCTeM. Teopembl 00 acHMITOTHYECKOU
YCTOWYMBOCTH TACCHBHBIX JMHAMUYECKUX CHCTeM. Teopema o cTabmiM3aliy MacCUBHBIX CHCTEM
IpH TOMOUIM CTaTHYECKOW oOpaTHOW cCBsi3u mo BbIxody. [locTaHoBka 3amauu mnaccuukanmu
TMHAMAYecKoi cucteMbl. [laccudunmpyemocts mpsimoii cBsizbio. [laccuduumpyemocts obparHoOn
cBI3bl0 MO Bbixoay. Pusnueckas wuHTepnperanus naccupukanuu. KackaaHele B3anMMOCBS3U
naccuBHBIX cucteM. [laccudukanys mapamuienbHOTO U MOCIEI0BATEIbHOTO COSIMHEHUS TACCUBHBIX
CHUCTEM.

5. Crabunus alus KaCKaJHBbIX B3aHMMOCBSI3CH IIOACHUCTCM. MI/IHI/IMaJ'IBHO—(i)ZBOBI)Ie n
HeMI/IHI/IMaHBHO-(baBOBBIe JUHAMHUYCCKHUEC CUCTCMBI

Teopema o mI00anbHON CTAOWIM3AlMK TOCIEAOBATEIBHOTO COEAUHEHHS TojacucteM. I[loHsTHE
HYJIEeBON AMHaMUKU. MUHMMaIbHO-(a30BOCTh U HEMUHUMAIBHO-(Aa30BOCTh JMHAMUYECKHX CHUCTEM.
Crabmnu3anvs MUHMMaJIbHO-(a30BBIX  JAWHAMUYECKHX cHUCTeM. lloMck BbIXOAA, C KOTOPBIM
JUHAMUYECKasi CUCTeMa SIBISIETCS MUHUMAIbHO-(a30Boil.

Cemecrtp: 2 (Becennuit)

6. YCTOHYHNBOCTH AUHAMHUYCCKUX CUCTCM IO OTHOHICHUIO K BOSMYIICHUAM BXOJa

CBOWCTBO yCTOMYHMBOCTH TUHAMUYECKHAX CUCTEM IO OTHOIIEHHUIO K BOMYIICHHUAM Bxona. Kpurepun
YCTOHYMBOCTH TI0 OTHOIICHHUIO K BO3MYIIICHUSIM BXoaa. [IpuMepbl cucteM, 001a/Ialonux CBOMCTBOM
YCTOMYMBOCTH IO OTHOLIECHHUIO K BO3MYIIECHHUSIM BXOJA.YCTOMUYMBOCTh KACKAJIHBIX B3aUMOCBA3ECH
IIOJICUCTEM.



7. Crabunuzanus JUHAMUYECCKUX CUCTEM NPY HAJTMYHU BO3MYIICHUH

Mertonpl crTabunM3alk  JUHAMAYECKUX CUCTEM IIPH HaJWYud BO3MylleHWi. HenuuelHoe
nemrdupoBanue. Meton O3KCTENNUHTA IPY HAIMYUK BO3MYIICHUH.

8. 3a/:[aqa a,[[aHTI/IBHOﬁ CTa6I/IJ'H/I3aLII/II/I. AHFOpI/ITMBI aJlaliTaliuy napamMeTpoOB YIIPABJICHUSA

[MocTanoBka 3a7a4yn agantuBHOW cTabunm3anuu. Teopema Jlacamnsa-Uommuzasel. [TocTtpoenne 3akona
OOHOBJICHHS TapaMeTPOB YIPABICHUS KaK IaccHBauysa. AJNTOPUTMBI aJalTalydd IapaMeTpOB
ynpaBiaeHUs. ATaNTUBHBIA METOA O3KCTENITNHTA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heobxoanmoe 000pyaoBaHue TS JISKIUI U IPAKTUISCKUX 3aHSATHIA: KOMITBIOTED U MYJIBTUMEIHIHOE
obopynoBaHue (IPOEKTOp, MapKepHast J0CKa, CBA3b ¢ MIHTepHETOM).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. Maremaruieckie METO/IBI Kilaccuueckoi MmexaHukH [ Tekct] : [y4ue0. mocobue st By3oB] / B. U.
Apnonbn .— 5-e u3a., crepeorurt. — M. : Dauropuan YPCC, 2003 .— 416 c.

2. Maremarnueckwii ananu3 [Tekct] : B 2 4. : yueOHUK aiist By3oB / B. A. 3opud .— 5-e uzn. — M. :
MIIHMO, 2007 .— Y.2. - 794 c.

1. Isidori A. Nonlinear Control Systems. 3rd ed. London: Springer-Verlag, 1995. - 549 p.

2. Krsti¢ M., Kanellakopoulos I., Kokotovi¢ P.V. Nonlinear and adaptive control design. New York:
John Wiley and Sons, 1995.- 563 p.

3. Xamun X. K. Henuneiinbie cucremsr / Xamun X. K. ; mep. ¢ anrn. Makapos U. A. ; pea. niep. ¢ aHTI.
®panxoB A. JI. - 3-e uzg. - M. ; Mxesck : MTH-T KOMIIBIOTEPHBIX Hccaen0BaHuil : PerynsapHad n
xaotnueckas nuHamuka, 2009. - XVIII, 812 c. - (bectcemneps! HenmuHeHO# Haykun). - bubauorp.: c.
778-789, c. 796-802. - ISBN 978-5-93972-724-2.

4. Tony6eB A. E. Crabunu3zanus AMHAMAYECKUX CHCTEM C HCIIOJIb30BAaHUEM CBOMCTBA TACCUBHOCTH :
koHcnekT nekuuii / [omy6es A. E. ; pen. Kpumenko A. I1. ; MI'TY um. H. O. Baymana. - M. : U3n-Bo
MI'TY um. H. D. baymana, 2011. - 45 c. - bubnuorp.: c. 45.

JomnonHurenbHas aureparypa

1. Karok A.B., Xaccen6mnar b. BBenenue B COBpeMEHHYIO TEOPHIO TUHAMUYECKUX CHCTEM C 0030pOM
MocleAHUX nocTmkeHnid. — M.: MITHMO, 2005. — 464 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.sciencedirect.com/journal/ifac-papersonline
http://ieeexplore.iece.org

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammHoe odecrniedenne: nporpaMmHusbiil maket MATLAB®

ObecrieueHue caMOCTOSTETLHON paObOThI: JEKTPOHHBIE PECYPCHI, B TOM unciie BeO-caiiT UHCTHTYT
npobaem Mexanuku uM. A.1O. Ummmackoro PAH (http://ipmnet.ru), 6a3bl >KypHaJIOB U31aTEIbCTB
Springer, Elsevier, IEEE

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CTyneHT, M3y4aolUuii IUCHUIUIMHY, AOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJDKEH HayYUThCS MPUMEHSATh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpHUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, INpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJATOTOBKY K UG GEPEHIIMPOBAHHOMY 3a4ETy H dK3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTy/eHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamiaThcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadeapa MEXaHUKH U TPOTIECCOB YIIPABICHUS
Kypc: 1
KBaJupuKaAnus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A_.E. Tomy0eB, peronaBareb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

Hay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynprare wu3yueHHs ITUCHUILUIAHBI
00yJarouics JTOIDKEH:

«YIIpaBJ'IEHI/Ie HEJIMHEMHBIMH JTUHAMHUYECKHMH CHCTEMaMI»

3HATh:
- MECTO U POJIb OOIINX BONIPOCOB HAyKH B HAYYHBIX MCCIIEAOBAHUAX;
- COBpEMEHHBIE MPOOJIEMbI MATEMaTUIECKOI TEOPUH YIPABICHUS;
- METOAMYECKHMH ammapar MaTeMaTH4ecKOd TEOpHUH YMpPaBICHHUS M CIIOCOObI €ro MPHIOKEHUS K
peanbHbIM 00BEKTaM;
- HOBEHIIME OTKPBITHUS €CTECTBO3HAHUS;
- 0 B3aUMOCBA3SIX ¥ (PyHIaMEHTAIbHOM €IMHCTBE €CTECTBEHHBIX HayK.
yMeTh:
- 3 QeKTUBHO UCMOJIB30BaTh HA MPAKTHKE TEOPETHUYECKHE KOMIIOHEHTBHI HAYKU: MOHITHA, CYKACHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;
- IPEACTABUTH MTAHOPAMY YHHBEPCAJIBHBIX METOAOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- alcTparupoBaTbCs OT HECYIECTBEHHBIX BIUSHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTyaluH.
BJIaJeTh:
- Hay4YHOW KapTHHOH MHpa;
- MaTeMaTHYeCKUM MOJIEITHMPOBAHHEM (PU3MUYECKHX 3a1ad.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB ISl cliauu AU depeHIMpOBaHHOTO 3a4éTa:

1. Chopmynupyiite onpenenenue auddepeHnuaibHo MIOCKOW JUHAMUYECKor cucTeMbl. [IpuBenute
npuMeps! U GepeHINAITBEHO TNIOCKHX MEXaHHYECKHX CUCTEM.

2. Chopmynupyiite mepBoe HE0OXOaUMOE W JOCTaTOYHOE YCIIOBHE 3KBUBaJCHTHOCTH ad(GUHHOM
CTALMOHAPHOM CUCTEMBI CHCTEME KAHOHMYECKOTO BHIa. JIOKa)KUTE JOCTATOYHOCTb.

3. CdopmynupyiiTe miepBoe HEOOXOAMMOE W JIOCTATOYHOE YCIIOBHE OSKBUBAJCHTHOCTH adQUHHOM
CTallMOHAPHON CUCTEMBI CHCTEME KAHOHMYECKOTO BHIA. JlOKa)KuTe HEOOXOAUMOCTb.




4. CdopmynupyiiTe JOKaJIBHOE YCIOBHE CYLIECTBOBAHHUS pETYISPHOTO KAaHOHMYECKOTO BH[A.
JlokakxuTe JOCTaTOYHOCTD.

5. laliTe onpeneneHre MaTpyuibl ynpasisieMocTH Uit ahGUHHON CTalMOHAPHON CHCTEMBI.

6. Pemmre TepMuHaNBHYIO 3afady ynpaBieHus i a@@UHHOW CHUCTEMBI BTOPOTO TOpsIKa
KaHOHHMYECKOI'O BUJIA.

7. IlaccMBHOCTh IMHAMMYECKHMX cUCTeM. (DU3MYECKass HHTEpIpPETalus CBOWCTBA IaCCHUBHOCTHU.
[Ipumeps! TaCCUBHBIX MEXaHUYECKUX CHCTEM.

8. ChopmynupyiiTe U TOKaXUTE KPUTEPHH MaCCUBHOCTH ad)(PMHHBIX JUHAMHUYESCKUX CHCTEM.

9. YcToNuMBOCTh MACCHUBHBIX AMHAMUYecKHX cucteM. CopMmynupyiTe U IOKaKuUTE Teopemy o0
YCTONYMBOCTH HYJIEBOH TMHAMUKY [TACCUBHBIX CUCTEM.

10. ChopmynupyiiTe 1 TOKKUATE TEOPEMY O CTaOMIM3alUN MACCUBHBIX JUHAMUYECKUX CHUCTEM NPHU
MOMOIIIA CTAaTUYECKON OOpaTHOU CBSI3W MO BBHIXOMY. PU3nveckass HHTEPIPETAlUs CTAOUIM3UPYOIIEH
oOpaTHOH CBSI3H.

11. ChopmynupyiiTe MOCTAHOBKY 33Ja4M MMACCUBAIMK JTUHAMHYECKOH cucTteMbl. [laiite omnpenencaue
nacCUGpUUUPYEeMOCTH MPSIMON CBA3bI0 M HaccuGUUIUPYyEeMOCTH OOpaTHOW CBsI3bIO MO BhIXOAy. [laiite
(bU3MUECKYI0 MHTEPIIPETALNIO TTACCUBALIUH.

12. CpaBHuTE ynpaBieHHEe Ha OCHOBE NTACCHUBAIMU U YNPABJICHUE HA OCHOBE JIMHEapU3aluu 00paTHOM
CBSI3BIO.

13. Kackamnbie B3aWMOCBS3M IACCHBHBIX cucTeM. Kak maccupuiupoBaTh NapajuielbHOE |
MOCJIEA0BATEILHOE COEAUHEHNE ITACCUBHEIX MOACUCTEM?

14. ChopmynupyiiTe ¥ JIOKOKUTE TEOpPEMYy O IJI00ANbHOW CTa0MIIM3alliU [OCIEA0BATEIHHOTO
COCIMHEHUS MTOACUCTEM.

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHaA:

1. JlaiiTe onpenenenne yCTOMYUBOCTH JUHAMHYECKUX CHCTEM IO OTHOIIEHHUIO K BO3MYIIEHUSIM BXO/a.
[IpuBenutre mpuMepbl cHUCTEM, OONAJAIONIUX CBONCTBOM yCTOWYHMBOCTH TI0 OTHOIICHUIO K
BO3MYIIEHUAM BXOZA.

2. ChopmynupyiiTe 1 JOKQKUTE KPUTEPUU YCTOMYMBOCTH IO OTHOILICHHIO K BOSMYIIICHUSM BXO/.
3. CchopmynupyiiTe 1 JOKQKHUTE TEOPEMbI 00 YCTOMYMBOCTH KAaCKAIHBIX B3AUMOCBS3EH CUCTEM.

4. IlpuBeaute TIOCTAaHOBKY 3aJa4ll CTAaOWIM3aIlMM JIUHAMAYECKOM CHUCTEMBI TIPH HAIAIUH
BO3MYIIEHHH. B deMm 3akirodaeTcss MOAXOHA, OCHOBAaHHBIM Ha HCIOJNb30BAHUHM HEIMHEHHOTO
nemnpupoBaHus?

5. OOGocHyliTe MeTom O3KCTENIIMHTa TMPU HAIWYUM BO3MYIICHHH Ha TPHUMEPE CHCTEMBI BTOPOTO
MOpAJIKa.

6. IlpuBemuTe TOCTAaHOBKY 3ajaud ajanTuBHOW cradommu3anuu. Cdopmynupyiite Teopemy
Jacamnsi-Mommsassl.

7. Onummre NMOCTPOEHHE 3aKOHAa OOHOBICHMS MapaMEeTpPOB YHPABJIEHHS KakK IPOIecC MacCHBAIMU
JMHAMHKH OIMMOKH OIIGHKH mapameTpoB. [IpuBeauTe mpuMepbl alrOpUTMOB aalTalllH MapaMeTpoB
yIpaBICHHUS.

8. O6ocHYyHTE alanTUBHBIN METO/l O9KCTENIHMHIA Ha IPUMEPE CUCTEMBI BTOPOTO MOPSI/IKA.

[TpumMepHbIil TepeYeHb OUIIETOB:
buner Nel.
1. ChopmynupyiiTe U JOKKHUTE TEOPEMbI 00 YCTOMYMBOCTH KAaCKAIHBIX B3AUMOCBS3EH CUCTEM.

2. [lpuBenute pelieHre 3a1a4u IaNTUBHONW CTA0MIIN3AIlMHU 3a/IaHHOTO YIJIIOBOTO TIOJOKEHHUSI THOKOTO
OJTHO3BEHHOTO POOOTa-MaHUTTYIISATOPA

Buiet No2.
1. ChopmynupyiiTe U JOKOKUTE KPUTEPUH YCTONUNBOCTHU IO OTHOIICHHUIO K BO3MYIIIEHUSM BXO/IA.

2. HpI/IBe,[[I/ITe peuicHrue 3aJavn CTa6I/IJ'II/ISaLII/II/I 3aIaHHOI'0 3HAYCHUSA YITla aTaKu IJid HpOI[OJ'II:HOfI
AVMHAMHWKH JICTATCJIbHOI'O allrapara.

Kpurepun onennBanus



Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBezaenus sx3ameHa u qudGepeHIupoOBaHHOTO 3a4eTa 00yYaromurecss MOTYT HOJIb30BaThCS
[NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPOM, BBIYUCIMUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JupdepeHnrpoBaHHBIA 3a4€T MOKET HPOBOIUTHCSA II0 HMTOTaM TEKYyIIeH YCIEeBaeMOCTH M CIa4H
3aJaHui, WM IIyTeM OPTraHU3aliH CIIELUATBHOTO OMpPOCca, NPOBOAMMOIO B YCTHOU ¢opme. DK3aMeH
MPOBOIUTCS MyTEM OpPTaHU3aLUH CIEIHUATBHOTO OIPOCa, IPOBOJUMOTO B YCTHOH (opMme.



