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1. HEJIb OCBOEHUA AU CHUITJINHBI

Hucrunmuaa «Numerical Methods for Solving Mathematical Modeling Problems» Bxoaut B
porpaMMmy Maructparypsl «VCKycCTBEHHBIH MHTEIJICKT, MAIUHHOE OOydeHHEe M KOCMHYECKHe
Hayku» 1o HampasieHuto 27.04.04 «¥YmpaBiieHME B TEXHUYECKHX CUCTEMax» W HU3ydaercs B |
cemectpe 1 kypca. Huctumimny peanusyer Kadenpa MexaHWKH W TPOIECCOB YyMPaBICHHUS.
JucuumniamHa coCTOUT U3 6 pa3fenoB v 45 TeM U HalpaBiieHa HA U3YyYEHUE TEOPUU U MOTYyUYECHHUE
HAaBBIKOB MPAKTUYCCKOTO MPUMCHCHUA MCTONOB UCCIICAOBAHNA U PCHICHUA 3aa41 HAa SKCTPEMYM C
ucnosib3oBanneM OBM. HM3y4aloTcsi KOHKpETHBIE MTEPAIMOHHBIE TMPSIMBIE U HEMNPSIMbIE
YUCJIICHHBIC ME€TOAbI OIITUMHU3AIUN.

[lenpto OCBOEHHS MUCUUIUIMHBI SIBISICTCS MOJyYEHHUE CTyJIEeHTaMH HEOOXOIMMOro 3amaca
HNCXOOHBIX 6a30131>1x 3HAHUH IO OCHOBHBIM MCTOJaM YHCJIICHHOI'O PCHICHUA 3aa4 ONTHMHU3AlHNU
(GyHKIHMA OHOW MEPEeMEHHOW W MHOTHUX TIEPEMEHHBIX, METOJIaM YHCJICHHOW ONTHUMU3AINH IS
BBIITYKJIBIX (bYHKHHﬁ, MCTOJaM YHCJIICHHOI'O pPCIICHHA 3adad BapUAllMOHHOI'O HCYHUCICHUA U
ONTHMAJIBHOTO YIIPaBJICHHUSA, TMONy4YeHHE 3HAHUN MO0 palUOHAIBHOMY U 3 (GEeKTUBHOMY
MCII0JIb30BAHUIO TMOJIYYEHHBIX 3HAaHUHU MIPU pPeaIn3alui COOTBETCTBYIOIIMUX aIrOpUTMOB Ha DBM;
chopMHUpPOBaTh y CTYACHTOB MPEJCTaBICHUE O BHIOOpPE HEOOXOIWMOTO METO/Ia B KOHKPETHOM
CUTyalluld B 3aBUCUMOCTH OT IIOCTAHOBKH 3aJadvu. OCHOBHBIMH 3ala4aMHi KypcCa SBJISIFOTCS:
cO3/1aHHEe OJarompUsATHBIX YCIOBUHM JUIsl CaMOPa3BUTHUS CTYAEHTOB; MO3HAKOMUTH CTYJIEHTOB C
68.3OBI>IMI/I IIOHATUAMHA COBpeMeHHOﬁ MAaTCMaTUuKHU; pa3BUTUC y CTYACHTOB HABBIKOB YHCJICHHOI'O
pelIeHus 3a/1a4 ONTUMH3AIIH.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHHUA JTUCIIUAIIJIMHDbI

OcBoeHre IUCHHMILTMHBI «YHCICHHBIE METOJBl pPEHICHHUS 3aJa4 MaTeMaTHYeCKOTro
MOJICIMPOBAHUS» HAIPaBICHO Ha (OPMUPOBAHHE Y OOYYAIOUIMXCS CIETYIOIUX KOMIICTCHIIUH
(4acT KOMITETCHITHH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, Gopmupyemvix y o00VHaOWuxcs npu 0C80eHUU
QUCYUNIUHBL (Pe3VTbMAambl 0C80EHU OUCYUNTUHDL)

I/IH}.II(]KZITO])L] JAOCTHIKCHHUS KOMIICTCHIIMU

Hudp Komnerenuust N
(B paMKax JaHHOM NUCITUTUIMHEI)

Crioco0OeH aHAIM3UPOBATh U
BBISIBJISITh €CTECTBEHHO-HAYYHYIO
CYIIHOCTh MPOOJIEM yTIpaBlIeHUS B

TEXHUYECKUX CUCTEMaX Ha

OIIK-1.1 3naeT OCHOBHBIE 3aKOHEBI, ITOJI0KEHNS M1 METOILI B
00JIaCTH €CTECTBEHHBIX HAYK U MaTEMATHKH;;
OIIK-1.2 YMeeT BBISBIATh €CTECTBEHHO-HAYIHYIO CYIITHOCTD

OIIK-1 N npo06JieM yNpaBieHUsl B TEXHHYECKUX CUCTEMax PYKOBOACTBYSCh
OCHOBE IOJIOXKEHUH, 3aKOHOB U
3aKOHaMH U METO/IaMH €CTECTBEHHBIX HayK U MAaTEMaTHKU;;
29
METOJIOB B 00J1aCTH
OIIK-1.3 BageeT HHCTpYMEHTaMH aHaJIM3a NpoOJIeM yIpaBIIeHUS
€CTECTBEHHBIX HayK U
MATEMATHKH B TEXHHUUYECKUX CHUCTEMAX.;
OIIK-2.1 3HaeT 0OCHOBHBIE METO/IbI PELICHHUS 3a7a4 YIPaBICHUS B
Cnocob6eH GpopMyaupoBaTh
SA14H YIIDABICHIS B TEXHUYECKUX CHCTEMAX;;
YHp OI1K-2.2 YMmeeT 000CHOBBIBATh METOIBI PEIICHUS 3a,1a9
OIIK-2 TEXHHYECKNX CHCTEMaX U
YTpaBICHUS B TEXHUIECKUX CHCTEMAX;;
000CHOBBIBAaTbh METOBI HX
peleHs OI1K-2.3 Bnageet MeToIlaMU TIOCTAHOBKH 33724 yIPaBICHUS B

TCXHUYCCKUX CUCTCMAX.,

OIIK-8.1 3HaeT OCHOBHBIC METO/IbI, PUMEHSIEMBIC IS Pa3paboTKH
CHCTEM YIIPABIICHHS CIIOKHBIMU TEXHUUECKUMHU O0BEKTaMH U
TEXHOJIOTUYECKIMU MTPOLIECCAMU;;

OIIK-8.2 YMeer pa3pabarbiBaTh CHCTEMBI YIIPABICHHS CIIOKHBIMU
TEXHUYECKUMH 00bEKTaMH M TEXHOJIOTHUECKHMH ITPOILIECCaMHU;;
OIIK-8.3 MmeeT HaBbIKK BEIOOpA METOJOB M Pa3pabOTKH CHCTEM
YIPaBJICHUS CIIOKHBIMH TEXHUYECKUMH 00BEKTaMH U
TEXHOJIOTHUECKUMU NIPOLECCAMU.;

CriocobGeH BbIOMpaTh METOBI U
pa3pabaThIBaTh CUCTEMBI
OIIK-8 YIPAaBICHUS CJIOKHBIMU
TEXHUYECKHMHU 00BEKTaMH 1
TEXHOJIOTMYECKUMU MPOLIecCaMu




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucnumimHa «YucaeHHbIe METOABl PEIICHUS 3a]ad MaTEeMaTHUYEeCKOTO MOJICITHPOBAHUS
OTHOCUTCS K oOs3aTenbHONM dactu Onoka 1 «Jlucummmuael (Momgynu)y» oOpa3oBaTelbHOM
MIPOrPaMMBI BBICIIIETO 0OPa30BaHHUS.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbl BBICIIETO 0Opa30BaHUS OOyYaronIuecss TakkKe
OCBanMBarOT Apyruc JUCHUITIINHBI I/I/ NI IMMPAKTHUKHU, CHOCO6CTByIOH_[I/Ie JOCTUXECHUIO
3aIUTAHUPOBAHHBIX PE3yJBTATOB OCBOCHHS JUCHUILTMHBI «UHMCICHHBIE METOIBI PEIICHHs 3a1a4
MaTEeMaTHYECKOTO MOJICTUPOBAHUS.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CMUICEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80eHUs OUCYUNTUHBL

IlpenmecTByromue Mocaenyrwmue
HaumeHoBaHue
u HCHMIITHHBI/MOYJIH HCHMITUHBI/MOYIH
bp KOMIIeTeHIIHH et *Hy ’ et *Hy ’
NPAKTHKHU NPAKTHKHU
Crioco0eH aHAIM3UPOBATh U Advanced Methods of Space
BBISIBIISITH €CTECTBEHHO- . .
HAVUHYIO CYILHOCTD Flight Mechanics;
YHEYIO0 Gy Advanced Methods of Earth
npoOJIeM yrpaBJicHUS B Remote Sensing:
OIIK-1 TEXHUYECKUX CUCTEMaX Ha ’

Geoinformation Systems and
Applications;
Undergraduate Training;

OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK
1 MaTEeMaTHKH

CriocobeH GhopMyupoBaTh
3a[a4d YIIPaBJICHUS B
OIIK-2 TeXHUYECKHX CHCTEMaXx U
000CHOBBIBATh METOBI UX
peIICHHS

Undergraduate Training;
Dynamics and Control of
Space Systems;

CriocobeH BeIOMpATh
METOJIbI M pa3pabaThIBaTh
CHUCTEMBI yIPaBICHU
OIIK-8 CJI0KHBIMU TEXHUYECKUMU
00bEeKTaMU U
TEXHOJIOTHYECKUMU
rpoLeccaMu

Undergraduate Training;

* - 3aI0JIHSETCS] B COOTBETCTBUM ¢ Marpuueil komnerenimidi u CYII OIT BO
** _ 3JIeKTUBHBIC JUCIMILTAHBI /TIPAKTUKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

O6mas TpypoemkocTs aucturuiinabl «Numerical Methods for Solving Mathematical Modeling Problemsy coctaBnsieT «5» 3a4eTHBIX €TUHUIIL.
Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl
00yueHus.

Bupa yueOHoii padoThI BCEI'O, ak.u. CeMeclT P(-bD)
Koumaxmmnas paboma, ax.u. 34 34
Jlekuuu (JIK) 17 17
Jlaboparopusie pabotsl (JIP) 0 0
[TpakTnueckue/cemunapckue 3ansrus (C3) 17 17
Camocmosmenvras paboma oby4arwuxcs, aK.u. 110 110
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 36 36
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEP)KAHUE JUCIUIIJINHDBI

Tabauya 5. 1. Codepoicanue oucyuniunvl (M0OOYIs1) no 8UOAM Y4eOHOU padbomul

Bun
Homep | HaumeHoBaHue pa3aea .
Copep:xaHue pa3aesa (TeMbl) yueOHo
pa3nesa JHCIMIIMHBI .
padoThI
1.1 ITocranoBka 3amaun. Kimaccuueckuii MeTO JIK, C3
1.2 Merton Oncekumnu JIK, C3
MeToapl MUHUMU3ALUU 1.3 MeToz 30710TOTr0 CEYECHUS JIK, C3
Paznen 1 | pynxmmii omHON 1.4 MerTo1 JIOMaHBIX JIK, C3
MIePEeMEHHOM 1.5 MeTo1 TOKPBITHI JIK, C3
1.6 Brinykiiple GYHKITMHM OOHOW IEPEMEHHOM JIK, C3
1.7 Merto kacaTeIbHBIX JIK, C3
2.1 ITocTranoBKka 3amaum JIK, C3
2.2 Teopema Beliepmtpacca JIK, C3
Kinaccuueckuil MeToa pelieHus 3a1ad Ha
Knaccrgeckas teopust 23 . AP A JIK, C3
. 0e3yCIOBHBIN DKCTPEMYM
Paznen 2 |sxcTpemyma GyHKINIH "
2.4 3amauu Ha YCIOBHBIA DKCTPEMYM JIK, C3
MHOTHX EPEMEHIRIX Heo6xonnmebre ycioBus IepBOro M BTOPOTO
25 P ¥ P P JIK, C3
opsiAKa
2.6 JlocTaTouHbIe YCIOBHS DKCTPEMYyMa JIK, C3
3.1 I'pagueHTHBIN MeTOx JIK, C3
32 MeTo1 IPOEKIIUY TPaJMeHTa JIK, C3
33 MeTo]1 yCIIOBHOTO TpaeHTa JIK, C3
34 MeTo1 BO3MOKHBIX HaIlpaBJICHUH JIK, C3
3.5 [TpoKCUMAaITbHBIN METOJT JIK, C3
3.6 MeTo1 THHEapU3aIuH JIK, C3
3.7 KBagpaTndHoe nmporpaMMHUpOBaHUE JIK, C3
3.8 MeTo]1 CONIPSHKEHHBIX HaNpaBJICHUH JIK, C3
39 Meron Herorona JIK, C3
MeToabl MUHIMH3AIIUH " "
. 3.10 HemnpepbIBHBIE METOJIBI C IEPEMEHHON METPUKOM JIK, C3
Pasnen 3 | pyHKIMI MHOTHX
HePEeMEHHBIX 3.11 MeTo1 TOKOOPIMHATHOTO CITyCKa JIK, C3
3.12 MeTo1 TOKPHITHSI B MHOTOMEPHBIX 3a/1adax JIK, C3
3.13 Merton MmonubumpoBaHHbIX GyHKnK Jlarpamka JIK, C3
3.14 Merton mrpadHBIX GYHKITHI JIK, C3
JlokazaTenbcTBO HEOOXOUMBIX YCIOBHIA DKCTpE-
3.15 MyMa IIEpPBOI'0 U BTOPOI'O MOPAIKOB C IIOMOILBIO JIK, C3
mrpadHbIX QyHKIUN
3.16 Mertoj GapbepHbIX PYHKIHH JIK, C3
3.17 Merto Harpy>keHHbIX QyHKUMI JIK, C3
3.18 MeToa ciydyalfHOro oucka JIK, C3
4.1 Cxema bemimana JIK, C3
4.2 [TpoGnema cuHTE3a ISl TUCKPETHBIX CHCTEM JIK, C3
Pasen 4 JluHamu4deckoe 4.3 Cxema MowceeBa JIK, C3
POrpaMMHPOBaHHE 44 [Ipobnema cuHTE3a AJIs1 CUCTEM C HETPEPHIBHBIM K. C3
) BpEMEHEM ’
4.5 JocTatouHble yClIoBUs ONTUMAJIbHOCTH JIK, C3
5.1 ITocTaHOBKA 33ajauu ONTUMATIBHOTO YIPABIECHUS JIK, C3
5.2 DopMyAMpPOBKA NPUHIUIA MAKCUMyMa JIK, C3
53 Jloka3aTenbcTBO MPUHIUIA MAKCUMyMa JIK, C3
Paznen 5 MpuHuim Makenmyma [puHIMI MakcUMyMa JUIsI 33]1a4 ONITUMAIIBHOTO
IMontpsiruna 54 P Y JIK, C3
yrpaBieHus ¢ (ha30BBIMU OTPAHHYCHUSIMHU
55 CBsi3b MEX/Ty MPUHIIAIIOM MaKCHMyMa U KJIaCCH- K. C3
) YECKHM BapHUAIMOHHBIM HCYUCICHHEM ’
BEJICHHE 33714l ONITUMU3AINH K KPacBol 3a1au
6.1 CaeneHue 3ajauu o 3a1 paeBoii 3aaue JIK, C3
MIPHUHITUIIA MAaKCUMyMa
[Ipumenenne npuHIIMIIA
MeTox cTpenbOB! A1 YUCIEHHOTO PEIIeHUs
Paznen 6 |MakcuMyMa K 3aadam 6.2 N JIK, C3
KpaeBOH 3a/1a4¥ IPUHITUIIA MAaKCUMyMa
ONTUMHU3AIIH
6.3 Momdurannn Metona HeroToHa: MOIH(UKAITH K. C3

HcaeBa-Connna, HopMupoBKa PeT0OpeHKO




Bun
Homep | HanmeHnoBaHue pasnena .
Coaep:xanue pasaesia (TeMbl) yueOHO#
pasnena JUCIMIIIHHBI .
padoThI
6.4 |M€TOIL Pynre-Kyrra pemenus 3agau Komm JIK, C3

* - 3anonasiercst Toabpko 1o OQUHOM dopme obyuenust: JIK — rnexyuu, JIP — nabopamopusie pabomoi, C3 —
npaxmuyeckue/ceMunapcrue 3aHAmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexuuueckoe obecnedeHue OUCYUNIUHb

Crnenuajau3upoBaHHOe
yueOHoe/1a00paTopHOE
odopynoBanue, I10 n
MAaTepHAaJIbI 1JI51 0CBOEHUS
AUCHMILINHBI
(mpu HeOOXOAMMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Ayautopust Uil IPOBEAEHUS 3aHATUN
JIEKIMOHHOTO TUIIA, OCHAILIEHHAs
JlexuroHnHas KOMILIEKTOM CHEIMaIu3UPOBAHHON MeOemH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CPEICTBAMU MYJIbTUMENINA TPE3CHTALIMH.

Ayautopus s TPOBEICHUS 3aHATUN
CEMHUHAPCKOI'0 TUIIA, TPYIIIOBLIX U
WHIWBHUIYATbHBIX KOHCYJIBTAINH, TEKYIIETO
KOHTpPOJISL U IPOMEKYTOYHON aTTeCTaLlUH,

CemuHapckas
OCHAILICHHAS] KOMIUIEKTOM
CHEIMAM3UPOBAHHON MeOeH 1
TEXHUYECKUMH CPEJCTBAMU MYJIbTUMEINA
IIPE3CHTALAMN.
AyauTopus JIsl CaMOCTOSATEILHON pabOThI
Tns oOydaronuxcst (MOKET UCTIOIb30BaThCS ISt
., | MpOBENEHUSI CEMUHAPCKUX 3AHATUI U

CaMOCTOSITEJIbHOU 9

KOHCYJIbTaIUi), OCHAIIIEHHAs KOMILIEKTOM
paboThl

CIeIUaIu3UPOBAHHON MeOeH 1
KoMnbroTepami ¢ goctynoM B OUOC.

* - ayanTopus Iyl CaMOCTOsTEIbHON paboThl oOyyatomuxcs ykaspisaercsi OBS3ATEJ/IBHO!

7. YHEBHO-METOANYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINMHBI

OcHosnas tumepamypa:

1. baxBanoB Hukomnait CepreeBud. Yncnennsie Metoasl : Yue6Hoe nocobue / H.C.
baxsanos, H.I1. XKuzakos, I'.M. Ko6enskoB ; H.C.baxBanos u np. - 4-¢ uza. - M. : Hayka, 1987. -
636 c. : mi. - (Knaccuueckuii yHUBepCUTETCKUHN yueOHUK). - ISBN 5-94774-396-5 : 244.53.

2. Kamutkna Huxomnaii HukonaeBuu. YnucneHHbIe METOIBI @ YUeOHOE TOCOOHE /IJIsi BYy30B
/ H.H. Kanutkun ; [Tox pen. A.A.Camapckoro. - M. : Hayka, 1978. - 512 c. : mi. - 1.30.
Jlononnumenvnas numepamypa:

1. ®enopenxo P.I1. [TpubnnxeHHblie peneHns 3a1ad ONTUMAIBHOTO YIpaBieHus. M.,
Hayka, 1978.

2. A. H. Konmoropos, C. B. ®oMuH. DneMeHTbI TeoOpuH QYHKIHA U PYHKIHOHAIBHOTO
aganm3a. MI'Y um. M. B. JlomonocoBa .— 7-¢ m31. — M. : ®u3mariut, 2004 .— 572 ¢
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Anmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
Ha OCHOBaHUHM 3aKJIIOYEHHBIX JOTOBOPOB




- DnextpoHHo-O0nbmoTeyHas cuctema PYJIH — O5C PY JIH

https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas Oubnmoreka onnaiia» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «Koncynbrant crygeHTay www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX ¥ TOMCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a qanabix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuansvl 0Jis1 CamoCmosmenrbHol pabomsl 00y4aruuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii o nucturinae «UMCICHHbIC METO bl PEIICHUS 3a1a4 MaTEMAaTHIECKOTO

MOACIIUPOBAHUS).

* - Bce y4eOHO-METOAMYECKHUE MaTepUaibl JIJII CAMOCTOSITEIIBHOM pabOThl 00YUYaIOMUXCS
pa3MelarTCsl B COOTBETCTBUM C JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule aucuuminssl B TYUC!



PA3PABOTYUK:

CanreixkoBa Osbra

Jouent AnexkcaHapoBHa
[Hoaxcnocmos, BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb BYII:
Pasymmnsrit FOpuii
3aBenyromuii kadeapoit Hukonaesuu
Honoscnocmo BYITT Toonuce Damunus 1.0.
PYKOBOJUTEJD OII BO:

3aBenyromuii kadeapoit

Pazymusbiii FOpuit
Huxomaesmu

JHonocnocmo, BYITI

ITloonuce

Damunus U.0.



