DejiepallbHOE roCyIapCTBEHHOE GI0/UKETHOE 06pa3oBaTebHOE YUPEIKICHIE
BBLICIIEro 00pa3oBaHus
«MockoBckuit rocyrapeTBeHHBIH yHuBepeuTeT MeH:n M.B. JloMonocosay
DaxyJIbTeT KOCMHYECKUX MCCIIEI0BAHMUIA

YTBEPXIAIO

Jexan akynpreTa KOCMUYECKUX MCC/IeI0BAHUM
MI'Y nmennM.B. JlomonecoBsa, 1.d-M.H.

B.B.Ca3onos

B3
«AY QQMLN;M 2022 r

PABOYAS IIPOI'PAMMA JUCHOUATIJIMHBI (MOJIYJIS)

Hayunaa npakmuxa
Scientific Practice

IIporpamMma (mporpaMMsl) IIOArOTOBKM HAYUHBIX M HAYTHO-I1EarOr HUECKUX KaJ[poB B
aCIMPAHTYPE (HAUMEHOBAHUA NPOCPAMM U(UNU) KOObL)
Hugppepenyuanvnvie ypasnenus u mamemamuueckan puzuxa
(139-01-00-112)

Mamemamuueckoe modenuposanue, yucieHHvie MEMOObI U KOMNIEKCH RPOPAMM
(139-01-00-122-¢hpmn)

Mocksa 2022




Padouast mporpamma mucuummnel paspaGorana B COOTBETCTBHH C 1puKa3oM MuHuctepcersa
obpasoBanus «O6 yTBepKIEHAN (DeepabHbIX TOCYJIapCTBEHHBIX TpeOoBaHwmid...» Ne 951 ot 20
okTsAOpst 2021 T., TpeGOBaHUAMH K OCHOBHBIM [pOrpaMMam IOJrOTOBKH HAYUHBIX M HAY4HO-
HC/IarOrM4YecKux  KaJpoB,  CaMOCTOSTEIIbHO  YCTAHABIMBAGMBIMH B MOCKOBCKOM
FOCY/IapCTBCHHOM YHUBEPCUTETE, YTBEPIHACHHBIMU IpHKa3oM pextopa MI'Y 24 nosbps 2021 r.
Ne 1216, naciopTom Hay4mnol crienHamILHOCTH.

1. Kparkast annoTanmus:
Hayunan npakmuxa

Ieab usyuenus JUCHMINIMHEBL — 1aTh 06YYAOIAMCS NPEJICTABIICHUE O TPAKTHYECKOM
TPUMCHEHHH METOOB TCOPHH OOBIKHOBEHHBIX JIMBDEPEHIHATLHBIX YPABHEHHH, ypaBHEHH B
HACTHBIX IIPOU3BO/IHBIX H TEOPHU ONTHMAJILHOTO YIPABICHHS B 0OIACTH, CBI3aHHOMN C
00ecneyeHHeM KOCMIUECKHX ONETOR. ITOT npakTuky — pelIeHre NPaKTUYECKUX 3a/1a4,
CBSASAHHBIX C yIPABICHAEM KOCMHYCCKUMH TI0JIETAMH (381241 OTNITUMAIBHOTO B IIPEIITHCAHHOM
CMBICJIC YIPABICHHS AMHAMUICCKMM 00BEKTOM KOCMHYECKOI0 HA3HAYEHHUS, 31a9l KaTHOPOBKH
MaTeMaTHYECKOH MOJICIIM IBUIKEHHUS] JIMHAMHUYECKOTO 00BEKTa, 3a1a9i KOMILIEKCHOTO
MOJCIMPOBAHMSA COBMECTHOH pabOThl HA3EMHOIO H KOCMHYECKOTO CErMEHTa), CO3anue
HayqHOTr'O OTHCTa, IPUTIOAHOTO K NPEACTABIECHHIO Ha TPOMMIBHBIX KOH(GEPEHIIHIX H CO3aHMIO
Ha €ro OCHOBE HAY4HbIX MYOIUKAIIHI. 5
2. YpoBeHb BBICHIEr0 00pa3oBaHHsi— MO/rOTOBKA Hay4HBIX M HAYYHO-TICAArOrMYeCKuX
KaJpoOB B acIIUpaHType

3. Hayunas cnenmansnocts: 1.1.2 - Jugpgpepenyuansroie Ypasnenus u mamemamuueckas
Qusuka, 1.2.2 - Mamemamuueckoe modenuposanue, yuciennsie Memoov u
KOMRJIEKChl NPOpamm

001acTh HAyKH: (PU3MKO-MATEMATHYECKHE HayKH

4. MecTo MCIHMIITHEEL (MO/LYJIs) B CTPYKTYPE [IporpamMmel actipanTyphI:
Pazyien 4 o6pasoparenbHoro komionenTsi - [IpakTuxa.

5. O0beM MMCIHIUIMHET (MO/yJIs) B 3a4eTHBIX SAMHUIEAX C YKa3aHHEM KOJHYECTBA
AKaJICMHUICCKUX UK ACTPOHOMMYECKHX YacoB, BbI/ICTCHHBIX HA KOHTAKTHYIO paboTy
00y4alomuXcst ¢ mpenojaBaresiem (1o BHIAM yu4eOHbIX 3aHSTHH) B HA CAMOCTOSITENIbHYIO paboTy
00YYarOIIMXCS:

Obvem oucyunmunvl (MoOyis) cocmasisem __2___ sauemmuvlx eOunuysl, 6ce2o 72 yacos,
us komopulx _48  uacos cocmasisem xonmaxmuas paboma cmyodenma c npenooasameem
(__20_ uacoe sansmus iekyuonio2o muna, 8 4acos sansmus cemunapcrko2o muna, 8 uacos
epynnosole Koncynomayuu,_12__ 4acos meponpusmus. mexyuje2o KOHMpoIs YCneeaemocmii u
npoMedICymoyHon ammecmayuu), 24 yaca cocmasinem camocmosmenibas paboma
yuaueeocs.

6. Bxozmmble TpeGoBaHus Julsl OCBOCHHMS TUCIMILIMHEI (MOJtyJ1s1), TIpEIBAPUTENILHBIE YCIIOBHSI.
B cnenmanurere / MarucTparype Ha IpebLIyIEX yPOBHSIX BHICIIETO 00pa3oBaHHUsl JIOJDKHEI
OBITH OCBOGHBI 001IME KYPCHI:
1. JlomonnuTebHBIE INIABB MATEMATHYCCKOTO aHATH3A
ObpikHOBEHHBIE D DEPEHIMATLHBIE YpaBHEHHUS
Bapuanuonnoe neuncienye n onTHMAnbHOE yIpaBieHue
AJITOPHTMBI H CTPYKTYPBI JAHHBIX
MexaHnKka KOCMHYECKOT0 1101ETa
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8. O6paszoBaTeibHble TEXHOJIOIHH.
IIpoBomsres neximm ¢ ucnonb3oBanneM MynbTUMEAHIHOM TEXHUKH, JIEKLIMU-JIEMOHCTPALIMHI & m. 0.

9. YuebHo-MeToiHueckre MaTepHalibl Isl CAMOCTOATEIbHOI paboThl MO AUCUMILIMHE (MOAYIIIO):

ACIHpPaHTaM NPeJIOCTABIIACTCS IPOrpaMma Kypea, MiiaH 3aHsTHii 1 3a/laHusl [JIsl CAMOCTOSTENTBHON paboThl,
MPEe3eHTALMH K JIEKLIHOHHBIM 3aHATHSIM.

10. Pecypchoe obecneuenue:
® [lepeyeHb OCHOBHOIM W BCIIOMOTATE LHOI YueOHOM JIUTepaTyphbl KO Becemy Kypey

Ocnosnasi 1uTeparypa:

o Oxoyumckuii /].E., Cuxapynuosze IO.I. Ocnossr mexanuku KOoCMUYECKO20 nonéma
o b.Paywenoax, E.Tokaps. Ynpasiienue opHeHTANHEH KOCMHYECKIX annaparon
Honosnurenbuas aureparypa:

o A.A. Musiotun, A.B. Imutpyk, H.I1. Ocmonosekuii. IIpuHOHN MakcumMyma B
ONTHMAJILHOM YIIPAaBJIeHHH

o K.Il I'puropees, U.C. I'puropser, M.IL. 3amierun. IIpakTHKYM 10 YHCJEHHBIM
MEeTO/IaM B 32/1a4aX ONITUMAJILHOIO YIPAB/JIEHHsI

 [lepeyenb UCTIO/IB3YEMBIX MH(YOPMALMOHHBIX TEXHOJIOTM, MCIOJIb3YEMbIX MPU OCYILECTBICHHUH

00pa3’0BaTEILHOIO IIPOLIECCA, BKIIKOUAs IPOrPaMMHOE obecreueHHte, MH(OPMALIMOHHBIE CIIPABOYHbIE
CUCTEMBI (IIPH HEOOXOIMMOCTH):

o Ilporpammuoe obecnieuenne GMAT (OpenSource) st 00y4eHMsI pacueTaM TPaeKTopHuii
nepeaéros

o IIporpammuoe obecnieuenne MIDE (coGerBennas paspaboTka ) st 00y4eHusl
Pa3IHYHBIM pe;KkHMaM opHeHTanuu KA

o IIporpammuoe oGecneuenne Bocop (OpenSource) 17151 0GyuenHe YHCIEHHBIM METOAAM
peuienus 3a/1a4 ONTHMAJ/ILHOTO YIIPABJIEeHHs

* Omnucanue MaTepHAILHO-TEXHUUYECKOH 0asbl.
3aHATHA MTPOBOATCS B AyIMTOPHH, OCHALLICHHON MYJIbTUMEAMHHBIM 9KPaHOM

I'1. S3b1k npenoaasanus — pycckuit

12. IlpenonaBarenu:

K.@h.-m.n, doyenm Camwinoseckuil Hean Anexcanopoesuu, ivan.samylovskiy@cosmos.msu.ru
K.p.-m.1, dexan Casonos Bacunuii Bukmoposuy, sazonov(@cosmos. msu.ru




(DOH}.'lbl OLHEHOYHBIX CPEACTB, HEOOXOAUMbIE AJIsl OUEHKH Pe3yJILTATOB OﬁyquHﬂ

Obpasip! JoMaliHKX 3a1aHKii:

I. Pewenue cucrembl OJY BO3MYLLCHHOTO ABUKEHHS B MPAMOYI'OJIbHBIX KOOPJAHHATAX, B
OCKYJIUPYIOUIHMX 9JIEMEHTAX, CPABHEHHE PelleHHIA

2. lHocrpoenue nabopa 0OCKyIMPYIOLLHX 3JIEMEHTOR, OIT

opoury

PEAENAOIMX KacaTe/bHYIO OCKYIUPYIOILYIO

3. TlocTpoenue cHHTE3a ONTUMAbHBIX TPACKTOPHHi B 3a/1a4e 06 yenokoeHnu KoneGanuii criyTHiKa
4. Pacuer ynpapJisiolero MOMeHTa IpH HalETMBAHNT Ha 0GLEKT CheMKH

5. MoaenupoBaHue pesxUMOB CTabHIN3aLMHK CIYTHHKA

Bonpocel st npoMeskyTouHoit arrectauum — 3auera (3x3ameHa):
I. Matemarnyeckas nocTaHoBKa 3a/1a41 YIIPABICHHS IHHAMUYECKHM OGBLEKTOM C OrpaHUYECHHMAMH U
KpHUTepHEM Ka4ecTBa, HEOOXOMMBIE YCIIOBUSI ONTUMANIBHOCTH, AHAJIH3 MHOYKHTENEL Jlarpanxa
2. IlporpaMmmuas peanusauus METoa pelleHus 3a1a4u YOPaBJICHHUA JUHAMUYECKHUM 00bEKTOM
3. AHayM3 UMCIIEHHOTO PelleHHs, CPaBHEHUE ¢ aHajioramu, KaJuOpoBKa MOEIIH.
MeTropuveckue MaTepuabl A5t NPoBeIEHUs npoueayp oleHHBAHUSA PE3yJbTAaTOB 00yYeHHs

3a4eT NpoxoJuT B JopMeE CAAUN HAYUHOTO IPOEKTa, COACPXKAIETO MYHKTbI, IEPEYMCIEHHBIE B CIIUCKE
BONPOCOB [J1st TPOMEIKYTOUHOH arrectaumu. OUEeHUBAETCS BAJEHHE MATEMATHYECKUM annaparom
MOJIC/IMPOBAHHS ABUKEHUA, (POPMYIIMPOBKH 33/1a4 ONITUMAIBLHOTO YIIPABIEHHS, AHATH3A YCIIOBU
ONTHUMAJLHOCTH, YMCICHHON peann3alnu ajropuTMos.

Ll kana onenrBaHUs 3HAHMIH, YMECHHUI U HABLIKOB

Cpe/icTBa /4/151 OlleHMBAHMSI II/IAHMPYEMbIX Pe3Y/IbTATOB 00y4eHHM s, KPUTEPUH U [10Ka3aTe/H
OLleHUBaHHs NPUBEJIEHbI B TaB/IHIle HIDKE.

Kpm‘epnn H II0OKa3aTe/In OeHHBAHUS OTBETA HA YK3aMeHe

2

3

4

HeynosaerBopurennno

YiaoraerBopureanuo

Xopoiuo

OTtanuno

OTcyTcTBHE 3HAHUH U
dparmeHTapHbIe
npe/cTaBJeHHs 0
BHYTpPeHHEeH JIOTHKe U
MoC/ie/l0BaTe/IbHOCTH
M3JI0’KEeHHA 0CHOBHBIX
pasjiesioB MaTeMaTHKH H
HHQOPMATHKH,
OTHOCSILLUXCA K
COOTBETCTBYIOLIEH
ClellMaJbHOCTH

B esom
chopMHUpOBaHHbBIe, HO
HEIOJIHble 3HAHMS O
BHYTPeHHEH JIOTHKE U
N0C/1e/10BaTe/IbHOCTH
H3JI0%€HHS OCHOBHBIX
pa3/e/ioB MaTeMaTHKH U
UHPOPMATHKH,
OTHOCSILUXCS K
COOTBETCTBYIOLEH
ClelHaJbHOCTH

CdopmupoBanHble, HO
coZieprKallue
OT/ieJIbHbIE NPOGEeIbI
3HAHMSA 0 BHYTpPEeHHEH
JIOTHKE H
M0C/Ie/l0BaTENbHOCTH
H3JI0)K€HHA OCHOBHBIX
pas/iesoB
MaTeMaTHKH K
HHPOPMATHKH,
OTHOCALLMUXCH K
COOTBETCTBYIOLIEH
CleliMaJbHOCTH

CoopmupoBaHHbIe
CUCTeMaTHYecKHe
3HAHUS 0
BHYTPEHHEH JIOTHKe
H
[0C/1€/10BaTe/bHOCTH
H3JI0KEeHUS
OCHOBHBIX pa3/ieJioB
MaTeMaTHKH U
MHQOPMATHKH,
OTHOCSLIMXCS K
COOTBETCTBYIOIIEeH
CHeLHaJbHOCTH




