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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Huctunmmaa  «Modelling and  Validation» BxoauT B mporpaMmy MarucTparypbl
«banmnucTruueckoe MPOCKTUPOBAHUE KOCMHUYECKUX KOMILIEKCOB M CHUCTEM» IO HAIPaBIICHHUIO
01.04.02 «Ilpuknagnas MaremMatuka U WHGOpMaThKa» W u3ydaercs B 1 cemectpe 1 Kypca.
Hucuummuny peanusyet Kadenpa Bysa-Ilaptaépa. AucuummmnHa cocTout u3 3 pa3aenos u 13 Tem
M HampamjJeHa Ha wu3ydeHHEe (QyHIaMEHTAIBbHBIX OcHOB of deterministic systems, system
identification, stochastic systems; pa300p OCHOBHBIX METOJOB pECIICHUS THUIOBBIX 331au M
3HAKOMCTBO C 00JIACTBIO UX MPUMEHEHHSI B MPOPECCUOHAIBHOMN 1€ATEeIbHOCTH.

[lenpto OCBOGHHWS TUCIUIUIMHBI SIBISETCS (OpPMHUpPOBaHHE (PYHIAMEHTAIBHBIX 3HAHHWMA H
HaBBIKOB NPUMEHEHHUS METOJOB pEIIeHUs 3a/]ay, HEeoOXOAMMBIX s MpodeccroHalbHOM
JeSTeIbHOCTH, TIOBBIIICHUE OOILEro YpoBHS IPaMOTHOCTHU CTyAEHTOB no aucuumuHe Modelling
and Validation.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne mucuuruinabl «Modelling and Validationy» nampaBineno Ha (opMupoBaHuEe y
00yJaromuxcst CASAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
Cnoco0eH: ucKaTh HyKHbIE
HCTOYHHUKH MH(GOPMALIIH U
JTaHHbIE, BOCIIPUHUMATB,
aHaAJTM3UPOBATh, 3AIIOMUHATH U
nepenaBaTh HHPOPMAIIHIO C
e bopman VYK-7.1 OcymiecTBisieT HOUCK HYKHBIX HCTOYHIUKOB HHPOPMALIUH
HCIIONIb30BaHUEM LIU(PPOBBIX
Y JaHHBIX, BOCTIPUHUMAET, aHAIN3UPYET, 3aIIOMUHACT U NepeacT
CPEZCTB, a TAK)Ke C TOMOIBIO
nH(pOpMALHIO ¢ HCIIOIb30BaHNEM IIU(DPOBBIX CPEACTB, a TAKKE C
ITOPUTMOB IIpHU paboTe ¢
MIOMOIIBIO AJITOPUTMOB TIPH PadOTE C MOTYYEHHBIMU U3
TIOJTY9EHHBIMHU U3 Pa3ITHIHBIX
YK-7 Pa3IMYHBIX HCTOYHUKOB JaHHBIMH C LENIbI0 3(PEKTUBHOTO
MCTOYHHMKOB JJAHHBIMH C LEJIBIO .
HCTIONB30BaHUS MTOTyYeHHON NHPOPMAaLNH JUI peLIeHUs 3a1ay;;
3¢ (HEKTHBHOTO HCITOIB30BAHUS
o YK-7.2 [IpoBoauT olieHKY HH(DOPMAIIUH, €€ JOCTOBEPHOCTb,
NOJTy4eHHOH NH(OPMALIUH IS
CTPOWT JIOTHYECKHE YMO3AK/IIOUeHN Ha OCHOBAaHUHU TIOCTYHAIOIINX
pelnieHus 3aja4; IPOBOAUTH
MHGOPMALIUHU U JAHHBIX.;
OIIeHKY HH(pOpMAIINH, €
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYECKHE YMO3aKIIOUCHHS Ha
OCHOBaHHH ITTOCTYTIAFOITIX
nH(popManny U TaHHBIX
IIK-1.1 O6nanaeT pyHIaMEHTaTBHBIMHA 3HAHUSAMH, TTOJTYICHHBIMHU
B 00J1aCTH MaTeMaTHYECKHUX 1 (WIIN) €CTECTBEHHBIX HaYK,
CnocobeH GpopMyIHpoOBaTh LIEH, o
., |mporpaMMupoBaHHs U HHPOPMAIMOHHBIX TEXHOJIOTHH;
3a[]a4u Hay4YHBIX UCCIICAOBAaHUN B
. I1K-1.2 ¥YMmeer HaxouTh, GOPMYIMPOBATH U peIIaTh CTAaH/IAPTHbIE
00J1acTH MPHKIATHOM . .
3a/1a41 B COOCTBEHHOH HAyYHO-HCCIIEI0BATEIHCKON IS TEIEHOCTH
MaTeMaTHKH 1 HHPOPMATHKH, .
. B 00JTaCTH IIPUKJIQTHON MaTEeMaTHKH ¥ WHPOPMATHKH,
MK-1 BBIYHCIINTEIILHON TEXHUKHA U N o
. BBIYUCITUTEIFHON TEXHUKHA U COBPEMEHHBIX TEXHOJIOTHI
COBPEMEHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHIS;
IIPOTPaMMHPOBAHMUSI, BEIOUPATh . .
I1K-1.3 Nmeet npakTHUeCKUii ONBIT HAyYHO-NUCCIIET0BATEIHCKON
METOJIBI ¥ CPEJICTBA PEUICHHUS .
sazau JIESITETIHHOCTH B OOJIACTH MPHUKIIAHOW MaTEMaTHKH U
nH(OPMATHKH, BBIYUCIUTEIBHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHI NpOrpaMMHPOBaHHUS,
CnocobeH npuMeHsITh I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKUE U
K-2 COBPEMEHHBIE TEOPETUUECKHE U | IKCIIEPUMEHTAIIbHBIE METO/IbI Pa3pabOTKH MaTeMaTH4YeCKUX
SKCHEPUMEHTANbHbIE METOABl  |MOAENeH, MHHOBALIMOHHBIE HHCTPYMEHTAIbHbIE CPECTBA
pa3paboTKy MaTeMaTHYECKUX  |IPOSKTUPOBAHUS U 3JIEMEHTHI apXUTEKTYPHBIX PelICHUH




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)

MoJIesIel HCCllelyeMbIX 00bEKTOB |MH(POPMAIIMOHHBIX CHCTEM;
u npoueccoB, otHocsimuxcst K- |[1K-2.2 YMmeer pa3pabarsiBaTh 1 peann3oBbIBATH aITOPUTMBI
npodeccHoHaIBLHOMN MaTeMaTHYeCKHX MoJiesiel Ha 06a3e SI3BIKOB U NAKETOB MPUKIAIHBIX
JISITEIBHOCTH TI0 HAalPaBJICHUIO |[IPOTrpaMM MOJCIUPOBAHNUS;
MOAroTOBKY ¥ yyacTBoBaTh B X |[1K-2.3 MMmeer npaktuueckuii onbIT pa3pabOTKH BapUAHTOB
peann3aiyy B BUIC peanuzanyuy THYOPMAIIOHHBIX CUCTEM C HCIOJIb30BAHUEM
IIPOTPaMMHBIX IIPOIYKTOB WHHOBAIIMOHHBIX HHCTPYMEHTAIBHBIX CPEACTB;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Juctummna «Modelling and Validation» otHocuTes k yacTr, GOpMUPYEMOI yd4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOMICHUH 0s1oKa 1 «J[uCuuIuIMHbI (MO IH)» 00pa3oBaTEeIbHON POrPaMMEI
BBICILICTO 0Opa30BaHusI.

B pamkax o6pa3oBaTeibHOW MPOrpaMMBI BBICIIETO OOpa30BaHHs OOyYarONIMECS TaKKe
OCBaWBAlOT  JIPyTHE€  IWCUUILUIMHBI ~ W/WIM  TPAKTHKH, CIIOCOOCTBYIOIIHE  JIOCTHYKEHHIO
3aIUIaHMPOBAHHBIX pe3yIbTaToB ocBoeHus auciuminHbl «Modelling and Validationy.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX Pe3YIbMAaAmMo8 0C80EeHUS OUCYUNTIUHB]

IpexmecrByrommue IMocnenyromue
udp Haumenosanie HHCEI/II:'[J'IPIHLI;,MOI;[I}’JIH nncunnnnil{)l:l/ﬁloz[ynn
9 9

Kommerentm NPaKTUKU* NMpPaKTUKH*

Cnoco0eH: ucKaTh HyKHbIE
HCTOYHHUKH MH(POPMAIMH 1
JaHHBIC, BOCIPHHNAMATH,
aHaIN3UPOBATh, 3AIIOMUHATH
U TiepeiaBaTh NHHOPMALHUIO
C MCIOJIb30BAHUEM
(POBBIX CPEACTB, a TAKXKE
C TIOMOIIBIO ATOPUTMOB
pu paboTe ¢ MOITy4eHHBIMU
U3 pa3InuHbIX UCTOYHHUKOB

YK-7 JIAHHBIMU C LIEJIBIO
3¢ PEeKTUBHOTO
HCIOJIb30BaHHUs [I0JIyYE€HHO
nH(pOpMAaLUK JJIsl pELIEHUS
3aJ1a4; IPOBOIUTD OLICHKY
uHpOpMaIuH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKITIOYEHHsI Ha
OCHOBaHHH ITOCTYTIAFOIINX
nH(pOopMAaLNK U TAHHBIX

Advanced Methods of Remote
Sensing and Geoinformation
Systems;

Pre-Degree Internship;
Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HCCJICA0BATCIIbCKaA pa60Ta;
Technological practice;

Pre-Degree Internship;
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Muission
Control Center) / Hayuno-
HCCJICI0BATCIIbCKAs pa60Ta;

CriocobeH GpopMynnpoBaTh
Ieian, 3ajla4 HAyYHbIX
HCCIIeIOBaHUH B 00acTH
TIPUKIJIQIHOW MaTeMaTHKH 1
nHdopmaruky,
BBIYHMCIINTEIHHON TEXHUKHU U
COBPEMEHHBIX TEXHOJIOTHH
IPOrpaMMHPOBaHUS,
BBIOMpATh METOABI U
Cpe/ICTBa pelIeH s 33/1a4

IK-1




_— HanveHoBanme ngezlmecm?fmmne Hocneuyl(/nune
P KOMIIeTeHIIH TUCHUIIHHBI Mgﬂyﬂﬂ, TUCHUAIIHHBI M(:{;Iy.rm,
NMpaKTUKHU NMpaKTUKHU
Technological practice;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
Dynamics and Control of
Space Systems;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
CrniocoOeH NMPUMEHATh Sys_tem ,PeSIQn;
Project "Drone Systems
COBPCMCHHBIC B H ",
Engineering. Part 1";
TCOPCTUYCCKHUC U .
Pre-Degree Internship;
OKCIICPUMCEHTAJILHBIC - .. .
Practical Training in
METO/IbI pa3pabOTKu L. .
. Receiving Remote Sensing
MAaT€MaTHYCCKUX MOACICU . .
HCCTETYeMBIX OBBHEKTOB 1 Data from _Satellltgs and its
IIK-2 Interpretation (online from

MPOLIECCOB, OTHOCAIINXCS K
npodeccHoHaIBEHOM
JESATEIBHOCTH MO
HaMpaBJICHUIO OATOTOBKHU H
y4acTBOBAaThb B UX
peanus3anyy B BUJE
IIPOrPaMMHBIX IIPOTYKTOB

RUDN Mission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hay4so-
HCCJICAOBATCIIbCKaA pa60Ta;
Technological practice;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas TpynoemkocTs aucturuinabl «Modelling and Validation» coctaBisiet «4» 3a4eTHBIC STUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 74 74
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep | HammeHnoBanmue pazaesa
pasaena AUCHHUILTUHBI

Pasnen 1 |Deterministic Systems

Bun
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
padoThI*
1.1 Difference and Differential Equations
12 Soluti_on of Linear Difference and Differential
' Equations
1.3 Numerical Simulation Methods for ODEs

1.4 Stability and Sensitivity Analysis

15 Hybrid Dynamical Systems

Pasnen 2 |System Identification

2.1 Parameter Fitting

2.2 Linear Regression

2.3 Least Squares Method

2.4 Nonlinear Optimization Methods
3.1 Probability Distributions
. 3.2 Generating Random Variables
Paspen 3 | Stochastic Systems 3.3 Monte Carlo Simulation
3.4 Markov Processes and Discrete Event Systems

* - sanonmsercs Tonbko 1o QUHOM dopme obyuenns: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

CeMUHAapCKue 3aHANnusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Crnennanu3npoBaHHoe
yueOHOe/1adopaTopHoe
obopynoBanmue, IO u
MaTepHaJIbl 1JIs1 0CBOCHHS
AMCUMILTUHBI
(mpu He0OXOAUMOCTH)

JlexumonHas

Aynuropus JUisl IPOBEIEHUS 3aHATUN
JIEKIMOHHOTO TUIIAa, OCHAILIEHHAs
KOMIUIEKTOM CIELMaTU3UPOBAHHON MeOeny;
JOCKOM (3KpaHOM) M TEXHUYECKUMU
CPEICTBAMHU MYJIbTUMENNA IPE3ECHTALIUMN.

KomnerorepHsiit
KJ1acc

KommnsrorepHslii kinacc 11 IpOBEICHUS
3aHATHN, TPYNIOBBIX U MHAWBHyaIbHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJIS U
IIPOMEXYTOYHOM aTTeCTalli, OCHAILEHHAs
MEepPCOHANbHBIMU KOMIIBIOTEPAMH (B
KoJu4decTBe 15 miT.), mockoii (3KpaHoM) u
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
[IPE3CHTALMM.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus ISl CaMOCTOSATEITLHON paOOThI
o0yyaromuxcs (MOXKeT UCIOIb30BATHCS IS
MIPOBEJICHUS] CEMUHAPCKUX 3aHATHH U
KOHCYJIbTAINi), OCHAILIEHHAs KOMIJIEKTOM
CIeIUaTU3UPOBAHHON MeOeH 1
KoMIbroTepami ¢ gocrynoM B UOC.

* - ayTUTOpHS AJIsl CAMOCTOSITENIbHOI padoThl o0yyaroniuxcs ykasbiBaercs OBA3ATEJIBHO!

7. YYEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIAIIJINHbBI




OchnosHas tumepamypa:
1. Introduction to Dynamic Systems: Theory, Models, and Applications. D. G.
Luenberger, 1979.
2. Numerical Analysis, R. L. Burden and J. D. Faires, 1993
Hononnumenvras aumepamypa:
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
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy:
1. O9bC PYIH u ctopornue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKIJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmoTeunas cuctema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Ondmmorexa onnan» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «KoncynpranT cryaenray www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIC CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0isi CAMOCMOAMENbHOU pabomuvl 0OYUAOWUXCSL NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexnuii mo aucrmmuinae «Modelling and Validationy.

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € JAEMCTBYIOIIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJUIBHO-PEUTUHTOBASI CHCTEMA
OLIEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIETEHIMH (YacTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIMHBI
«Modelling and Validation» npencraBnenst B [Ipuiokennn k Hactosiieil Paboueit mporpamme
JUCLUIUIAHBI.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOGOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.



PA3BPABOTYMUK:

///:/j, CanteixoBa Onbra
JloueHt " AnekcanaposHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
/
(_'. Paszymusiii FOpuit
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJb OII BO:
//_. /

Pasymusii FOpuit
ITpodeccop / Hukonaesnu

Honxcnocmo, BYTT Ioonuce Damunus U.0.


Konovalenko
Stamp

Konovalenko
Stamp

Konovalenko
Stamp


