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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucummumna «Modelling and Validation» Bxoaur B mporpamMmy MarucTpaTypbl
«bannucTuueckoe MPOSKTUPOBAHUE KOCMHUYECKUX KOMILJIEKCOB M CHUCTEM» IO HamlpaBlIEHUIO
01.04.02 «IIpuknagnas matematuka W uH(pOpMartuka» W m3ydaercs B 1 cemectpe 1 Kypca.
Huctunmuny peanusyet Kadeapa Bysa-Ilaptaépa. Jucuummmna coctout u3 3 pa3aenos u 13 tem
u HanpasiieHa Ha uzyueHue fundamental principles of deterministic systems, system identification,
stochastic systems; analysis of the main methods for solving typical problems and familiarization

with the area of their application in professional activities.

Ienbro ocBoenus aucuuiumnbel sBissercst formation of fundamental knowledge and skills in
applying problem solving methods necessary for professional activities, increasing the general
level of literacy of students in the discipline Modelling and Validation.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne aucHUILIIUHBL «MoOeIMpOBaHUe U BaIUJIALMs HAIPaBIeHO Ha (OPMUPOBAHUE Y
00yJaroImuxcs CIEAYIONINX KOMIIETCHIINHN (YacTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHH KOMIIEeTeHIMT
ITugp Kovmerenuma (B paMKax JaHHOUW NHUCUMUTUIMHBI)
Crioco6eH HCcKaTh HyKHbIE
HUCTOYHHUKH MH(POPMAIMH 1
JTaHHbIE, BOCIIPUHUMATB,
aHaAJTM3UPOBATh, 3AIIOMUHATH U
;fﬁgﬁ::g;;ﬁ?fﬁﬁﬁgz& VYK-7.1 OcymiecTBisieT HOUCK HYKHBIX HCTOYHIKOB HHPOPMALIUU
CPEIICTB, & TAKKE ¢ MOMOIIBIO U JaHHBIX, BOCIIPUHUMAET, aHATU3UPYET, 3aIOMUHAET U IIEPENAET
AIFOpHTMOB TIpH paboTe ¢ nH(pOpMALHKIO ¢ HCIIOIb30BaHNEM IIU(DPOBBIX CPEACTB, a TAKKE C
MOMOIIBIO AJITOPUTMOB TIPH PadOTE C MOTYYEHHBIMU U3 PA3IHMYHbBIX
YK-7 Hzigz;;iﬁzm;liﬁzinq:;; MCTOYHHMKOB JAHHBIMHU C [eJIBI0 3()(hDEKTHBHOTO HCIIOIB30BAHUS
! (I)GI(TI/IBHOII“[O chonbsol-;aﬂnﬂ MOTy4eHHOW MH(OPMAIMH JUTsI PEIICHHS 33/1a4;;
HOMyYCHHO MHbOpMAIHH /TS YK-7.2 [IpoBoauT o1eHKY HH(DOPMAIINH, €€ JOCTOBEPHOCTD,
CTPOWT JIOTHYECKHE YMO3AK/IIOUeHHS Ha OCHOBAaHUHU TIOCTYHAIOIINX
pelnieHus 3aa4; IPOBOAUTH HH(OPMALLIHN H IAHHBIX.:
OIIeHKY HH(pOpMAIINH, € ’
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUEeHHUS Ha
OCHOBaHMHU MOCTYNAIOIINX
nH(popManny U TaHHBIX
IIK-1.1 O6nanaeT pyHIaMEHTaTbHBIMHA 3HAHUSAMH, TTOJTYICHHBIMHU
Criocober GopMyImpoBaTS e, B 00J1aCTH MaTeMaTHYeCKHX M (MJIN) €CTECTBEHHbIX HayK,
SQ/IAIH HAYHBIX HCCTENOBAHNH B MPOTPaMMHUPOBAHUS U HHGOPMAIIHOHHBIX TEXHOJIOTHH;;
06IACTH MPHKTAIHO [K-1.2 Ymeer HaXoJHUTb, (bopMyIHPOBATH U pemiaTh CTaHAAPTHbIE
MATEMATHIH 1 HEGOPMATHKE, 3aJa4u B CO6CTB€HHOI/E HAy4YHO-UCCIIE0BATENBCKON EATEIbHOCTH
K-1 BLIMHCHTE b HOM Texrik 1 |5 oOiacTu TPHKIIaHON MATEMATHKH U UHPOPMATHKH, 3
. BBIYUCIUTEIFHON TEXHUKHA U COBPEMEHHBIX TEXHOJIOTHI
COBPEMEHHBIX TEXHOJIOTHI HPOrPAMMHPOBAHMA::
Hﬁg;g;ﬁﬁ"fg:;:it EI;EZE 3;5 I1K-1.3 meet npakTHYECKUit OIBIT liaquo-HccnenosaTenLCKoﬁ
sanad JIESITETIHHOCTH B OOJIACTH MPHUKIIAHOW MaTEMaTHKH U
MHPOPMATHKH, BEIYNCIUTENIFHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOrpaMMHPOBAHUSL.;
CnocobeH npuMeHsTh I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE U
COBPEMEHHBIE TEOPETUUECKHE U | IKCIIEPUMEHTAIIbHBIE METO/IBI Pa3pabOTKH MaTeMaTH4YeCKUX
[K-2 SKCHEPUMEHTANbHbBIE METOABl  |MOAENeH, MHHOBALIMOHHBIE HHCTPYMEHTAIbHbIE CPECTBA
pa3pabOTKN MaTEeMaTUYeCKUX  |[IPOEKTUPOBAHUS U SJIEMEHTHI apXUTEKTYPHBIX PEICHUH
MoJIeJIel HCCllelyeMbIX 00bEKTOB |MH(OPMAILIMOHHBIX CUCTEM;;




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)

1 nporieccoB, otHocsmuxcs Kk [I1K-2.2 Ymeer pa3zpabaTeiBaTh U peaqn30BBIBATH aITOPUTMBI
npodeccHoHaNIBEHOM MaTeMaTHYECKUX MOJeNel Ha 06a3e sI3BIKOB U MAaKETOB MTPUKIATHBIX
JEATEIFHOCTH 110 HAIPAaBJICHUIO |IIPOrpaMM MOAEINPOBAHMS;;
MOATrOTOBKHY M yaacTBoBaTh B X |[1K-2.3 MmeeT mpakTudeckuii OmbIT pa3paboTKi BapHAHTOB
peann3ayy B BUIE peanu3anyuy THYOPMAIIOHHBIX CUCTEM C HCIIOJIb30BAHUEM
IIPOTrPaMMHBIX POJYKTOB WHHOBAIIMOHHBIX HHCTPYMEHTAIBHBIX CPEJICTB.;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HucuumnuHa «MoaenupoBaHUe U BaJIWJAIUSA» OTHOCHTCS K 4YacTH, (GOopMUPYyeMOit
y4acTHUKaMH  00pa3oBaTeNbHBIX  OTHOmeHWH  Omoka 1 «/ucuummuHbel  (MOIYNH)»
00pa30BaTeNbHOM MPOrpaMMbI BBICIIETO 00Opa30BaHUS.

B pamkax o0Opa3zoBaTesbHOM MpoOrpamMmbl BBICIIETO O0pa30BaHUS OOyYaIOIIMECS TaKXKe
OCBaWBAIOT JApPyrue JUCHHUIUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHIKEHHUIO
3aIIaHUPOBAHHBIX PE3YIHTATOB OCBOCHUS AUCHMILTUHBI «MOAENIMPOBaHNE U BaTHIAIUS.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHur
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80CHUS OUCYUNTUHBL

penmecrByromue Hocaenyomue
HIngp Haumenosanue }Jl/lcfll/lz:lﬂﬂﬂblyMOI;yﬂﬂ, }:[l/lcul/lﬂﬂl/lill)l:l/l\]fOZ[yﬂPl,
KOMIIETEHIIUH % %
NPAKTHKH NPAKTHKH
Croco0eH HCKaTh HY)KHBIC
HCTOYHUKH HHPOPMALIMH 1
JaHHbIE, BOCIIPHHIMATH,
aHAM3UPOBATh, 3aA[IOMHUHATH Advanced Methods of Remote
U mepe1aBaTh HHPOPMAIIHIO Sensing and Geoinformation
C UCTIOJIb30BaHUEM Systems;
IU(POBBIX CPEACTB, a TAKKE PazpaboTka n 6e30macHOCTb
C TIIOMOIIBIO AITOPUTMOB BEO-TIPHIIOKEHHIA;
npu paboTe ¢ MoIy4eHHBIMU Pre-Graduation Internship in
M3 PA3JIMYHbIX UICTOYHUKOB Industry;
VK-7 JTAHHBIMU C LEJIBIO Practical Training and
3 PEeKTUBHOTO Research in Dynamics and
HCIIOJIb30BAHUS TIOTyYSHHON Control of Space Systems
uH(GOpMaLUK JJISI PeLICHUsI (online from RUDN Mission
3a[a4q; IPOBOJMTE OLICHKY Control Center) / Hayuro-
undopmanum, ee uccieoBarenbekas pabora;
JIOCTOBEPHOCTH, CTPOUTH Technological Training;

JIOTUYECKUE
YMO3aKJIHO4YEHUs Ha
OCHOBAHHUH MOCTyHAIOUUX
uHGOPMAIIUU ¥ JAHHBIX

Pre-Graduation Internship in

Industry;
CriocobeH GpopMynupoBaTh Practical Training in
LEJIH, 33/1a91 HAyYHBIX Receiving Remote Sensing
HCCIIEIOBAHMN B 00JIaCTH Data from Satellites and its
TIPUKIJIQIHOW MaTeMaTHKH 1 Interpretation (online from
nHdopmaruky, RUDN Muission Control
MK-1 o
BBIYHUCIIUTENIbHON TEXHUKU U Center) / HUP;
COBPEMEHHBIX TEXHOJIOTHI Practical Training and
MPOrPaMMHUpPOBAHHS, Research in Dynamics and
BBIOMPATh METOBI U Control of Space Systems
CPEICTBa PENICHHUS 3a1a4 (online from RUDN Muission

Control Center) / Hayuro-
HCCJICA0BATCIIbCKaA pa60Ta;




IIpeamecrByonue Mocaenyromue
H]I(l(l)p Hanvenosanue HHCf[HI:IHHHLI7MOI;[IyHH, Z[l/lC[[l/ll'lJ'll/ll}Ilil/l:/IHOZ[y.]'lPl,
KOMIIETEeH UM . .
NMPAKTHKH NMPAKTUKH
Technological Training;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
Dynamics and Control of
Space Systems;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
CriocoGeH MPUMEHSIT Project "Drone Systems
COBPEMEHHBIC Engineering. Part 1";
TEOPETHUECCKHE Pre-Graduation Internship in
9KCIIEPHUMEHTAIIbHBIC Industry;
METO/IbI Pa3pabOTKH Practical Training in
MaTeMaTHIECKUX MOJIEIIEi Receiving Remote Sensing
IK-2 UCCIIeIyEMBIX 0OBEKTOB U Data from Satellites and its

TPOIIECCOB, OTHOCSIIUXCS K
po¢eCCHOHATBHOM
ACATCIBbHOCTH I10
HampaBJICHUIO IOATOTOBKU U
y4acTBOBATH B UX
pean3aIiy B BUIE
MPOTPAMMHBIX TIPOIYKTOB

Interpretation (online from
RUDN Muission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuro-
HCCJIICA0BATCIIbCKaA pa60Ta;
Technological Training;

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OII BO
** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mas Tpynoemkocth aucuumuinabl «Modelling and Validation» coctaBisieT «4» 3a4eTHBIC €TUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 20 20
Jlexrun (JIK) 10 10
Jlabopartopusie pabotsl (JIP) 10 10
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 88 88
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

HauMmeHnoBaHue
Homep .
pasaeaa Copep:xanue pa3aesa (TeMbl) Bupn yueOHoii paGoThI*
pasaeiia
JUCIHHUIIJINHBI
11 D|ffer§nce and Differential JIK, JIP
Equations
Solution of Linear
1.2 Difference and Differential JIK, JIP
Paspmen |Deterministic Equations
1 Systems Numerical Simulation
13 Methods for ODEs JIK, JIP
14 Stablllt_y and Sensitivity JIK, JIP
Analysis
1.5 Hybrid Dynamical Systems JIK, JIP
2.1 Parameter Fitting JIK, JIP
Paszen | Svstem 2.2 Linear Regression JIK, JIP
. ystem 2.3 Least Squares Method JIK, JIP
2 Identification - —
24 Nonlinear Optimization K. JIP
) Methods ’
3.1 Probability Distributions JIK, JIP
Generating Random
Pazmen |Stochastic 3.2 Variables JIK, JIP
3 Systems 3.3 Monte Carlo Simulation JIK, JIP
Markov Processes and
34 Discrete Event Systems JIK, JIP

* - 3amonasercs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — rabopamopneie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepuaibl 1J1s1 0CBOEHHS
AUCIHUTLTAHBI
(mpu He0OXOAMMOCTH)

Tun ayauropum OcHamenue aynuropuu

Aynuropus 1Sl IPOBEICHUS 3aHATUN
JEKIMOHHOTO TUIA, OCHAIIIEHHAs
JlexmoHHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOCIH;
JOCKOM (KpPaHOM) U TEXHUUYECKUMU
CPEJICTBAMHU MYJIbTHMEIHA TPE3CHTAIIHIA.

KoMmbproTepHslii K1acc U1sl IPOBENECHUS
3aHSITUN, TPYNIIOBBIX U MHAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYIIEr0 KOHTPOJIS U
KoMnbroTepHsbIil | MPOMEXKYTOYHON aTTECTALlNH, OCHAILICHHAS

KJ1acc MIEPCOHAIBHBIMU KOMIBIOTEPAMH (B
koiuuectse [[lapamerp] mt.), Tockoit
(9KpaHOM) U TEXHUYECKUMH CPEJICTBAMU
MYyJIbTUMEAMNA NPE3CHTALUN.

s AymuTopus Ui CaMOCTOSITENIbHONW PabOThI
CaMOCTOSITENIbHOM | oOyyaromuxcst (MOKET UCIOIb30BaThCS IS
paboTHI MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U




KOHCYJIbTaIi1), OCHAILIIEHHAS! KOMIIEKTOM
CHEIHATM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpHS I CAaMOCTOSATENFHON paboThl oO0yuatrontixcs ykaspiBaercss OBA3SATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUITJIMHBI

Ocnoenas numepamypa:
1. Introduction to Dynamic Systems: Theory, Models, and Applications. D. G.
Luenberger, 1979.
2. Numerical Analysis, R. L. Burden and J. D. Faires, 1993
Lononnumenvnasn numepamypa:
1. Modeling and Simulation of Systems Using Matlab and Simulink., D. K. Chaturvedi,
2010
2. CATIA V5 Tutorials Mechanism Design & Animation Release 21 - By Jonathan M.
Weaver, Nader G. Zamani, Published August 23, 2012
Pecypcvl ungpopmayuonno-menekommynuxkayuonro cemu « nmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYJI€HThl YHUBEPCUTETA UMEIOT TOCTYII
HA OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHO-O0mOoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 6ubianorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHnekc https://www.yandex.ru/
- mouckoBas cucteMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 01 camocmosamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:
1. Kypc nexnnii no aucuuiuinee « MoaenupoBaHue U BaTuganus.

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUH C JIEHCTBYIOIIUM MOPAIKOM Ha cTpaHule auciurinasl B TYHUC!
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