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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucnummmaa  «Differential equations» Bxomutr B mporpammy OakanaBpuata «Data
Engineering u ynpaBieHHe KOCMUYECKUMH CHCTeMaMmu» 10 HanpasieHuto 27.03.04 «YmpasneHue
B TEXHMYECKHMX CHCTEMax» M u3ydaercsa B 3 cemecTtpe 2 Kypca. JucuummuimHy peanus3yer
JlenapTaMeHT MEXaHHUKHU U TIPOLIECCOB yIpaBieHus. JJucuuIiMHa cocTouT u3 8 pasnesnoB u 11 tem
1 HampaBjcHa Ha usydcHue the basis of the theory of differential equations, the main methods of
analytical, approximate-analytical and numerical integration of differential equations and systems
of differential equations, the main methods of analysis of the stability of solutions, examples of
the application of the theory and methods of solving differential equations in various applied
problems.

Llenpio ocBoeHUs AuCIMILIMHEI siBisiercst Students study the theory of differential equations
and the development of methods for solving them, increasing the general level of mathematical
culture of students.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne mucuumuinabl  «Differential equations» HanpaBieHo Ha QopMupoBaHHE Yy
00yYarOIIMXCsl CIACAYIOIUX KOMIIETCHINH (YacTH KOMIICTCHIIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

OIIK-1.1 ObnamaeT 6a30BBIMH 3HAHHUSIMH, TIOTyICHHBIMH B
o0yacT MaTeMaTHIECKUX | (MJIM) €CTECTBEHHBIX HAYK;
OIIK-1.2 YmMeeT ucmons30BaTh UX B IPO(ecCHOHATEHON
JIeSITEIbHOCTH;

OIIK-1.3 MmeeT HaBBIKK BEIOOPA METOOB PEIICHHS 3a1a4
podecCHOHANBHOM NesITeIPHOCTH Ha OCHOBE TEOPETHIECKHUX
3HAHUM;

Crioco0OeH aHATH3UPOBATH 3a1a4H
po¢eCCHOHATBHOM
JIESITSIIGHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB M METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1

OIIK-2.1 Bnageer MaTreMaTH4eCKUMH METOJaMH, OCHOBAMH
MIPOrPaMMHUPOBAHMS U CHIEITHAIM3UPOBAHHBIMU CHCTEMaMHU
MIPOrPaMMHUPOBAHUS JUIS PEATU3AIUN AITOPUTMOB PEIICHUS
MIPUKJIATHBIX 3a7a4;

OIIK-2.2 YMeeT oCymIecTBISITh BEIOOP H aIalTAIHI0
MaTeMaTHYECKUX METOIOB H IPOTPAMMHOTO 00eCTIeYeHHUS K
PEIICHAIO MTPAKTHIECKUX 32124,

OIIK-2.3 Biageet HaBBIKaMU pa3pabOTKH U peaTu3aliiu
NTOPUTMOB PEIICHSI MPUKIIATHBIX 3a/1a4 B 001aCTH
nmpodeccHoHaTbHOM AesITeIbHOCTH;

Cnioco6eH GpopMyIrpoBaTh
3aauu MpodecCHoHaIbLHON
JeATEeIbHOCTH Ha OCHOBE 3HAHMH,

OIIK-2 MPOQUIBLHBIX pa3aeiioB
MaTeMaTHYeCKUX U
€CTeCTBEHHOHAYYHBIX JTHCLHILIHH
(Momymeit)

OIIK-3.1 3HaeT TeopeTH4eCKHe OCHOBBI M MPUHITHIIBI
MaTEeMAaTHYECKOTO MOICIIMPOBAHHUS,

OI1K-3.2 YmeeT pa3zpabaTbiBaTh U UCIIOIB30BATH METOIBI
MaTEeMaTHYECKOTO MOICIUPOBaHUS, HH)OPMAITHOHHBIC
TEXHOJIOTHH I PEUICHHUS 3a/1a4 IPHUKIIAIHON MaTeMaTHKH,
OI1K-3.3 BnageeT npakTHUYECKUMU HABBIKAMU PEIICHHUS 3a/1a4
MPUKIIATHOW MaTEeMaTHKH, METOJaMH MaTEMaTHIECKOTO
MOJICIUPOBaHMS, HHPOPMAITMOHHBIMHI TEXHOJIOTHSIMH U OCHOBAMHU
UX UCIIOJIB30BaHUs B MPOYECCHOHATIBHOM IETeIbHOCTH, HABBIKAMH
PO ECCUOHANTBHOTO MBIIUICHUS U apCEHAIOM METOJIOB H
MIOJTX0/I0B, HEOOXOAUMBIMH TSI aACKBATHOTO UCIIOIB30BAHUS
METOJIOB COBPEMEHHON MaTEMaTHKH B TEOPETUICCKUX U
MPUKJIAHBIX 3a/1a9aX;

Crioco0eH MCI0JIb30BaTh
(dyHIaMeHTaIbHBIC 3HAHMS 15
petenns 6a30BbIX 3a71a4
YIpaBJICHUS B TEXHUICCKHUX
CHCTEMaX C LENBI0
COBEpPILICHCTBOBAHHS B
poheCCHOHATBHOM
JIEATEILHOCTU

OIIK-3

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




Jucummumna «Differential equations» otHocutcs k oOsi3aTenbHOW dYactu Onoka 1

«ucunnunel (Moaynn)» 00pa3oBaTeIbHON IPOrpaMMBbI BBICIIETO 00pa30BaHUs.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOyYaIOIIMECS TaKxKe

OCBaMBaIOT W/WIM  TPaKTUKH,

apyrue

IUCIUTLINHEI

CIOCOOCTBYIOIIINE

3aIJIaHUPOBAHHBIX PE3YJIbTaTOB OcBOeHMs quctuiuinHbl « Differential equationsy.

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO,

3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA ()ucuunﬂuﬂbl

CnocooCcmeyrouuUx — O0CMUNICEHUIO

HauMeHoBaHMe IMpemmecTByonue Mocaenywinue
ugp KOMITCTEHIH JMUCHUTIUHBI/MOLYJIH, JUCHATIMHBI/MOTYJIH,
NMPaKTHKUH* NMPaKTHKUH*
Space Flight Mechanics;
Crnoco0eH aHann3upoBaTh Physics; Eolﬂ?ilgzsagg Ir)rqzlt;;ematical
3372491 IPO(heCCUOHATBHOM Algebra and Geometry; f? sics:
NETEILHOCTHA Ha OCHOBE Mathematical analysis; i){e)s/earc’h work / Haveio-
OIIK-1 [IOJI0)KEHHM, 3aKOHOB U Theoretical Mechanics; y
L uccieoBaTenbckas pabora;
METOZOB B 00JIaCTH Theory of Probability and . S
. L Technological Training;
€CTECTBEHHBIX HAYK U Mathematical Statistics; .
MATEMATHKI Undergraduate practice /
IIpenaunioMHas npakTHKa;
Space Flight Mechanics;
Complex analysis;
Computer Science and
Programming;
Crioco6eH popMyIrpoBaTh Algebra and Geometry; Eﬁ]u;’:\itclg.ns of mathematical
3372491 IPO(heCCUOHATBHOM Computer Science and Euymeri’cal Methods:
JIEATEeILHOCTU Ha OCHOBE Programming; Automatic Control 'I"heor .
OIIK-2 3HAHHH, MPOPUITBEHBIX Mathematical analysis; X - Y
- Analysis of Geoinformation
pas3/ieNioB MATEMAaTHYECKUX Theory of Probability and Data-
M €CTeCTBEHHOHAYYHBIX Mathematical Statistics; '
v (Mo tei) Research work / Hay4Hro-
S y uccleioBaTebckas pabora;
Technological Training;
Undergraduate practice /
IIpenaunioMHas mpakTHKa;
Space Flight Mechanics;
Complex analysis;
Equations of mathematical
CriocobeH HCTIoIb30BaTh Rhuyrilé:rsi;cal Methods:
(byHIaMeHTaIbHbBIC 3HAHUS Algebra and Geometry; . ! .
. L Automatic Control Theory;
JUISL peLeHus! 6a30BbIX Mathematical analysis; . . .
3aj1a4 yrpaBJIeHUs B Theoretical Mechanics; Analysis of Geoinformation
OIIK-3 X Data;

TEXHUYCCKHUX CUCTEMAX C
L[EJIbI0 COBEPUICHCTBOBAHUSI
B npodeccuoHATEHOM
JCSITEIBHOCTH

Theory of Probability and
Mathematical Statistics;

Optimal Control Methods;
Research work / Hay4uno-
HccienoBaTeNbeKas paboTa;
Technological Training;
Undergraduate practice /
Hpe):[I[I/IHJIOMHaH IMpaKTHUKa;

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH

JOCTHIXCHHIO




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas TpynoemkocTs nuctuuruinHbl «Differential equations» cocTaBisieT «7» 3a4€THBIX SAMHMII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8biCULec0 00paA308anusi OJisi OYHOU HOpMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)
Konumaxmmnas paboma, ax.u. 126 126
Jlexuuu (JIK) 54 54
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 72 72
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 99 99
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 252 252
3a4.e/l. 7 7




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3aeja AUCHHUITJIMHBI
padoThI*
Integration of differential equations with separable
1.1 variables and differential equations. Integration of JIK, C3
homogeneous differential equations.
Pasnen | First - order differential 12 Linear cj_lfferenpal equations of the 1st order. JIK, C3
equations Integration of linear remote control.
The equations unresolved with respect to the
1.3 derivative. The general method of parameter JIK, C3
introduction. The Lagrange and Clerault equations.
Integrable cases of high-order equations (equations
. . 2.1 o - JIK, C3
Paszen 2 Higher-order equations and admitting decreasing order).
systems of equations Solving systems of differential equations by
2.2 . . . JIK, C3
reducing them to higher-order equations
Existence and Uniqueness Lipschitz condition. The theorem of the existence
Paznen 3 theorems g 3.1 and uniqueness of the solution of the Cauchy JIK, C3
problem in a bounded domain and in a band
ApprOX|ma_1te analytical The method of successive approximations. The
and numerical methods for -
Paznen 4 . 4.1 power series method. Small parameter method. JIK, C3
solving the Cauchy .
Numerical methods
problem
The method of the Green function. Approximate
Pazmen 5 |Boundary value problems. 5.1 analytical methods for integrating boundary value JIK, C3
problems.
Elements of the qualitative Singular points of linear autonomous dynamical
Pasznen 6 |theory of differential 6.1 g P y JIK, C3
g systems of the 2nd order. The phase plane method.
equations.
S.tab'“ty of fSOIUt'OnS of The concept of sustainability of solutions. The
Pasnen 7 |linear equations and 7.1 JIK, C3
theorem of Lyapunov and Chetaev.
systems.
Paszen 8 Partial differential 8.1 Nonlinear systems. Partial differential equations of JIK, C3

equations of the first order

the first order.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

* - 3anonHsgercs Toibko 1o QUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
CEMUHAPCKUE 3AHAMUSL.

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AUCIHUTLTUHBI
(Ipu HEOOXOAUMOCTH)

Ayautopust 1S IPOBEACHUS 3aHATUN
JIEKIIMOHHOT'O TUIIA, OCHAILICHHAS

JleximoHHast KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOemnu;
JIOCKO# (9KpPaHOM) U TEXHHYECKUMHU
CpeICTBAMU MYJIbTUMENNA MTPE3CHTAIIHIA.
Aynutopus 1Sl TPOBEICHUS 3aHATUI
CEMHHAPCKOTO THIA, TPYIIOBBIX U
CemuHapckas p - PY

HWHAUWBHUAYAJTbHBIX KOHCy.]'IBTZtIIPIfI, TEKYIIETO
KOHTPOJIA U HpOMC)KyTO‘-IHOI\/II aTTeCTanuu,




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

OCHAIIlEHHAsI KOMILJIEKTOM
CHeIUaTU3UPOBAHHON MeOeIH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
Mpe3EHTalM.

AynuTopust Ui CaMOCTOSTENIEHONW PabOTHI
o0yuaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpoBeIeHUs] CEMHHAPCKUX 3aHSATHH U
CaMOCTOSITEIIbHOM .
KOHCYJIbTAIUH ), OCHAIIICHHAS KOMILIEKTOM
paboThI

CHeIUaIu3upPOBaHHON MeOen U
KoMnbroTepamu ¢ goctynom B OUOC.

* - ayauTOpHs I CaMOCTOATENFHON paboThl oOydatrontixcs ykaspBaetcss OBA3ATEJBHO!

7. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUITJIMHbBI

Ocnoenas numepamypa:
1. Filippov A.F. Introduction to the theory of differential equations. — M.: Lenland, 2013
2. Filippov A.F. Collection of problems on differential equations. — M.: Librocom, 2012.
3. Krasnov M.L., Kiselev A.l., Makarenko G.I. Collection of problems on ordinary
differential equations. — M.: Librocom, 2013
Jlononnumenvras rumepamypa:
1. Fedoryuk M.V. Ordinary differential equations. — M.: Librocom, 2012.
2. Elsholts L.E. Differential equations. — M.: LKI Publishing House, 2013.
3. Stepanov V.V. Course of differential equations. — M.: LKI Publishing House, 2008.
Pecypcwr ungopmayuonno-menexommyHuKayuonnou cemu « Anmepnemy»:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBAHMH 3aKJIFOYEHHBIX I0TOBOPOB
- DnekTpoHHo-ombnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YnuBepcuteTckas 6ubianorexa onnain» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBbC «KoHcynbpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3sl JAHHBIX U ITIONCKOBBIC CUCTEMBbI
- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/
- mouckoBas cucteMa Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexnuii mo muctmmuae «Differential equationsy.

* - Bce yueOHO-METOIMYECKUE MATePUAIIbl I CAMOCTOSITEIFHON pabOThl 00yUYaIOIIUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONIUM MOPsAKOM Ha cTpanuile aucuuruinabl B TYUC!




8. OIEHOYHBIE MATEPHUAJIBI N BAJUIBHO-PEUTUHTOBASI CHUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHPOBAHHOCTH KOMIETEHIUI TIO
TACIHATIIAHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OICHUBaHUS YpPOBHS
c(OPMHUPOBAHHOCTH KOMIETCHIMN (YaCTH KOMIICTCHIIMI) M0 WUTOraM OCBOCHUS JUCIIUTUTMHBI
«Differential equations» mpexncrasiensl B Ilpminokenun K Hacrosieil Pabodueii mporpamme
JUCITUTUIAHBI.

* - OM u BPC dopmMupyroTcsi Ha OCHOBaHUHU TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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