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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuimHa «MexaHWKa KOCMHUYECKOTO IIOJIETa» BXOIUT B TpOrpaMMmy OakajaBpuaTa
«Data Engineering, WMHTENJIEKTyalbHbIE CHCTEMBI W KHOEpOE30MacCHOCTHY» IO HAIPABICHUIO
27.03.04 «YmpaBineHue B TEXHHUYECKHMX CHCTEMax» W H3y4daeTcs B 3 cemecTpe 2 Kypca.
Hucuumuimny peanusyet Kadenpa MexaHuKH ¥ TIpOLIECCOB yIpaBieHUs. JUCIUIUIMHA COCTOUT U3
2 pa3nenoB u 15 TeM W HampaBlieHa Ha U3YYCHUE TEOPETUYCCKUX OCHOB MEXAaHMKH KOCMHUYECKOTO
MOJIETa, TPOTHO3UPOBAHUS JBI)KEHUS KOCMHMUYECKMX allaparoB, TEOPHUH MaHEBPHPOBAHUS,
TPACKTOPHBIX M3MEPCHUH M MEKIUTAHETHBIX TepeneToB. Ocoboe BHUMaHHE yIelseTcsl pa3dopy
METOJIOB PELICHUs THUIOBBIX 337a4 M aHaIM3y OOJIACTH MX NMPUMEHEHHUS B MPO(ECCHOHATBHOM
JeSITeITbHOCTH.

Llenpt0 OCBOEHUS AWUCHUIUIMHBI sBIsieTcss (popMupoBaHue (PyHAAMEHTANbHBIX 3HAHUNA WU
HAaBBIKOB ITPUMEHEHHSI METOJIOB MEXaHUKH KOCMHUYECKOTO TT0JIETa PEHICHUS 3a7a4 KOCMOHABTHKH,
HEOOXOAUMBIX JUIsI TPO(ECCUOHATTLHON AEATEIILHOCTU M OCBOSHUS MOCIEAYIOMINX TUCIUILIHH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne auciuiuiMHbl  «MexaHMka KOCMHYECKOTO  TIIOJIeTa»  HAMpaBJIEHO  Ha
(dbopMupoBaHHEe y 00YYAIOMINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMIIETEHIU):

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-11.1 3naer mudpoBEIC METOABI H TEXHOJIOTHH IPUMEHICMEIC
B IpO(heCCHOHATBHON AEATEIHHOCTH;

OIIK-11.2 YMeeT npuMeHSATH IUPPOBBIC METOIBI 1 TEXHOJIOTHH B
npodeccHOHANBHOH NEeATENBHOCTH IS U3Y4YEHHS U
MO/JICTIMPOBAHUS OOBEKTOB NMPOPECCHOHATBHON ESATEIbHOCTH,

CriocobeH moHUMATh IPUHLUIIEL
paboThl COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHH U

OIIK-11 aHaJIM3a JIaHHBIX, PE/ICTaBICHUS HHPOPMAIINY;
UCIIOJIb30BATh UX JIJISI PEIICHHS
. OIIK-11.3 YBepenHo BnaaeeT Hu(ppOBBIMU METOIAMH U
3a/1a4 IpoQeCcCHOHATBHOM N
ESITENBHOCTH TEXHOJIOTHSIMU B ITPO(ECCHOHANBHOM JIesITeNbHOCTH (B 00nacTu
YIPaBJICHUS B TEXHUYECKUX CUCTEMaXx) JUIsl: U3yUSHHUs U
MO/JICTIMPOBaHHUSI OOBEKTOB MPOPECCHOHATBHON IESTEIbHOCTH,
aHaJIM3Xa JaHHbIX, IPECTaBICHNs] HHPOPMAIHH;
OIIK-6.1 3HaeT OCHOBHBIE aNTOPUTMBI U IIPOTPAMMBI,
COBpEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, METOIBI M CPE/ICTBA
KOHTPOJISI, IMATHOCTHKH M yTIPABICHUS, IPUTOJHbIE IS
CrnocobeH pa3zpabaThIBaTh U PO, A yip > IPHrOA o N
MPaKTHYECKOTo IPUMEHEHUs B cdepe cBoeil mpodeccnoHaIbHOM
UCIIOJIb30BaTh JITOPUTMBI U
MPOTPaMMBI, COBPEMEHHBIC ACATSILHOCTH,
porp » COBP OIIK-6.2 YMeeT NPUMEHATH aJTOPUTMBI U IPOTPAMMBEI,
nH(pOpPMAIMOHHBIE TEXHOJIOTHH,
COBpEMeHHbIe HH(POPMAIOHHBIE TEXHOJIOTUH, METO/IbI M CPE/ICTBA
METO/IBI M CPEICTBA KOHTPOJIS,
OIIK-6 KOHTPOJISI, IMAaTHOCTHKH M YIIPABJICHUSI, TIPUTO/HbIC JIJIsI
JIMarHOCTHKH U yIIPaBIICHUS, . .
MPaKTHYECKOTo IPUMEHEHUs B cepe cBoeil npodeccrnoHanbHOH
MIPUTOJTHBIE IS TPAKTHYECKOTO
JIeSITENIbHOCTH;

npuMeHeHus B cepe cBoei
poeCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-6.3 YBepeHHO BIaiceT alrOpUTMaMH U U IPOTpaMMaMH,
COBPEMEHHBIMHU NWH()OPMAMOHHBIMH TEXHOJIOTHSIMH, METOJJaMU U
CpeACTBaMHU KOHTPOJIS, TMarHOCTUKOM U YIpaBJICHHEM,
MPUTOTHBIMH JUTS IPAKTHYECKOT0 IPUMEHEHUs B cpepe cBoei
podeccHOHAIFHOM e TeIbHOCTH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumnuHa « MexaHnka KOCMUYECKOTOo TMOJIeTa» OTHOCUTCS K 00s3aTenbHON YacTu O1oka
1 «luctunmuHbl (MOAYITH)» 00pa30BaTEILHON MTPOTPaAMMBI BBICIIIETO 00pa30BaHUs.




B pamkax o0pa3oBaTeNbHOM MPOTpaMMBI BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ niim IMPAaKTHUKHU, CHOC06CTBYIOH_II/IC JOCTUXKXECHUIO
3aIJIaHUPOBAaHHBIX PE3YJIbTATOB OCBOCHUS TUCIMILTHHBI « MeXaHHKa KOCMHUYECKOTO MOJIETay.

Tabnuya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecrByrommue IMocaenyromue
ngp Haumenobanue uncﬁnl:mnHm;’MoI;ynn, nncunnnn?{il/ﬁlouynn,
KOMIEeTeHI[UH . .
NMPaKTHKH NMPAKTHKH
CnocobeH pa3pabaTbIBaTh 1 HayuHno-uccnenoBarensckas
UCIIOJIb30BaTh AJITOPUTMBI U pabora (TosryyeHue
MPOTpaMMBbI, COBPEMEHHBIC NEPBUYHBIX HABBIKOB HAYYHO-
HHPOPMALMOHHBIE HCCIIeIOBATEIHCKON paboTHI);
TEXHOJIOTHH, METOJBI U Fndopmarika i [IpenoumioMHast MpaKTHUKA;
cpencTBa KOHTPOJIA, . Teopust aBTOMaTHIECKOTO
OIIK-6 MIPOTPaMMHPOBAHHE; i
JIUAarHOCTHUKY W YIIPABIICHHUSA, YIpaBICHUS;
TIPUTOIHBIC IS HNudopmarnka u
MPaKTUIECKOTO MPUMCHEHHS MIPOTpaMMHPOBaHHUCE;
B cepe cBoeii OCHOBBI TPOEKTUPOBAHUS
npodeccHoHaNBHOMN POOOTOTEXHUYECKHX CUCTEM;
JICATEIbHOCTH
MeToapl ONITUMAIBHOTO
CriocobeH NoHUMaTh yIpaBleHus;
NPUHLHUIIBI Pa0OTHI OCHOBBI TEXHOJIOTHYECKHX
COBpPEMCHHBIX yTpo3 1 KubepOe30MmacHOCTH;
OIK-11 HHPOPMAIMOHHBIX TexHONTOTHYECKAast MPAaKTHKA
TEXHOJIOTUH M HCI0JIb30BaTh (yuebHas);
WX IJIS pelIeHus 3a1aq HayuHo-uccnemoBarenbckas
poeCCHOHATBHOM TIPAaKTHKA;
JeSITeIbHOCTH [IpenoumioMHast MpaKTHUKA;

* - 3aM0NIHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OII BO
** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mmast TpyA0eMKOCTh TUCHUTUTHHBI « MeXaHHKa KOCMHYECKOTO MOJIETa» COCTABISET «4» 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8biCULe20 00paA308aHusi OJisl OYHOU (HopMbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeCBT pCeD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ayu.el. 4 4

OOm1ast TPyA0EMKOCTh AUCIUILTHHBI « MeXaHNKa KOCMUYECKOTO MOJIETa» COCTABISET «4» 3aUeTHBIC €TMHHIIBI.
Tabnuya 4.2. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL 8blCULe20 00PA308aHUSL 01 3A0UHOU DHOpMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMecsT PCED
Konmaxmmnas paboma, ax.u. 12 12
Jlexkuuu (JIK) 6 6
JlaGoparopusie pa6otsl (JIP) 0 0
IMpaktuueckne/cemunapckue 3austust (C3) 6 6
CamocmosmenvHas paboma 00y4aowuxcs, ax.u. 123 123
Koumponw (sx3amen/3auem ¢ oyenkoul), ax.u. 9 9
Oomasi Tpy10eMKOCTh T CIHUNIUHbI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pa3neia AUCUMITHHBI %
padoThI
11 OCHOBHBIE TIOHATHA U ONPEACICHUS. Y paBHCHUS K
' JBIDKEHUSI B TPABUTALIMOHHOM TIOJIC
MHrerpansl ypaBHEHUN HEBO3MYILEHHOTO
1.2 DLl yp Y JIK, C3
JBIDKEHUS
13 YpaBHeHHE TpaeKTOpHH. Buabl opOuT. K. C3
' I'eoMeTprueckre XapakKTepUCTHKH OpOUT ’
14 Kunematnueckre mapaMeTphl ABMKCHUS JIK
Heo3mymennoe JIK, JIP
yit 15 VYpasuenue Kemnepa '
Paznen 1 | niBukeHHE KOCMUYECKOTO C3
amnmapara 16 OnpeneneHre KEIICPOBBIX AJIEMEHTOB OPOUTHI IO 1IP. C3
) Ha4yaJbHBIM YCJIOBHUSAM JIBH)KCHUS ’
17 Onpenenenre KUNHEMaTHYECKUX MApaMeTPOB 1IP. C3
' JIBHDKCHUSI 110 KETJIEPOBBIM 3JIeMEHTaM OpOUTHI ’
JIK, JIP,
1.8 Tpacca nmojera KOCMUYECKOT0 armnapaTa 3
19 OmnpeneneHre KeIICPOBBIX 31eMeHToB opoutsl o | JIK, JIP,
' JIBYM ILJIO’KEHHUSIM KOCMHUYECKOT0 anmnapara C3
2.1 OCHOBHBIE TOJI0’KEHUS] TEOPHH MAaHEBPOB JIK
JIK, JIP
2.2 MaHeBpbI IEpex010B C’3 ’
JIK, JIP,
2.3 Berpeua Ha KOMIUTaHAPHBIX OpOUTAX
OpOuTaibHEIC MAaHEBPHI B C3
Pazpen 2 |ueHtpanbHOM JIK, JIP,
24 Berpeua Ha HeKOMIUTaHAPHBIX OpOUTAX
rPaBUTALIMOHHOM IOJIE C3
25 YuciieHHbIE METOIBI OIITUMU3AIUH U TTOBBIIIEHUS JIK, JIP,
' TOYHOCTH ITapaMeTPOB MAHEBPOB C3
26 MaHeBpHpOBaHHUE C TOMOLIBIO JBUTATENS, JIK, JIP,
' HMMEIOIIETO OTPAaHIMYCHHYIO TIOCTOSTHHYIO TATY C3

* - 3anonaseTcs Tonpko mo OUHOMU dhopme obydenust: JIK — nexyuu, JIP — rabopamopnvie pabomei; C3 —
RPaKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHb

Tun aynuropuu

OcHamenue aynuropuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepHaIbl 1J151 0CBOEHHS
AUCHUTLTAHBI
(mpu He0OXOAMMOCTH)

Aynutopusd U1 IPOBEICHUS 3aHATUIA
JIEKUMOHHOT'O TUIIA, OCHALIEHHAS

JlexumonHas KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeH;
JOCKOU (KpPaHOM) U TEXHUUYECKUMU
CpeJICTBaMU MYJIbTUMEINA MPE3CHTAIIHH.
KommnbrorepHslii kinacc 17151 IpOBEICHUS
KommbroTepHbiii 3aHATHH, TPYNIOBLIX M HHANBUAYATbHBIX
CIACe KOHCYJIbTAlluM, TEKYIIETO KOHTPOJIS U

MPOMEKYTOYHOM aTTECTalllK, OCHAIICHHAS
MePCOHAIbHBIMUA KOMIBbIOTEPaMHU (B




Tun aynuropun

OcHameHue ayauTopun

Crnennanu3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MaTepHuaIbl 1J151 0CBOEHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

konuyectBe [[lapamerp] mit.), HocKoi
(3KpaHOM) U TEXHUYECKUMU CPEICTBAMHU
MyJIbTUMEMA IPE3CHTALUN.

Aynutopus i NPOBEICHUS 3aHATUIA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIMBUYaTbHBIX KOHCYJIbTALUM, TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHOU aTTECTaIlUH,

CemuHapckas
OCHAIICHHAsI KOMILJIEKTOM
CHEIMATM3UPOBAHHON MeOeH 1
TEXHUYECKUMU CPEJCTBAMHU MYJIbTHUMEINA
NIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tns o0ydJaronuxcsi (MOXET UCIIOIb30BaAThCS JIJIS
. | MpOBeIeHUs] CEMHUHAPCKUX 3aHATHH U

CaMOCTOSITEIIbHOM 9

KOHCYJIBTAINi1 ), OCHAIIEHHAS KOMIIEKTOM
paboThI

CIIeMaTM3UPOBAHHON MeOenu u
KoMIbroTepami ¢ gocrynoM B QUOC.

* - ayauTOpHs I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI

OcnosHas tumepamypa:

1. Bnaco C.A., KyneBun A.B., CkpunaukoB A.H. Teopus nonera KoOCMUYECKUX
anmnapartoB: yueOHuk. — CI16: BKA nmenun A.®. Moxackoro, 2018 —412 c.

2. AsepkueB H.®., Bnacos C.A., boraues C.A., Xatkun A.T., KynasBuir A.B.
bannucruyeckrie OCHOBBI POEKTUPOBAHUS PAKET-HOCUTENEH U CITyTHUKOBBIX CUCTEM: YUEOHHUK.
— CI10.: BKA umenu A.®. Moxaiickoro, 2017. — 300 c.

3. bapanos A.A. MaHeBpHUpOBaHNE KOCMUYECKHX alllapaToOB B OKPECTHOCTU KPYTrOBOU
opbutsl. — M.: M3ngarensctBo «CriyTHHK+», 2016 — 512 c.

4. bopnosuueiHa T.B., Aparomes B.A. Teopus 1BHKEHUS UCKYCCTBEHHBIX CITyTHUKOB
3emiu. AHaTUTHYECKHE U YMCIIEHHbIE MeTOIbl: yueOHoe mocodue. — Tomck: M3a-Bo ToMm. yH-Ta,

2007 - 178 c.

5. H.M. UBanos, JI.H. JIpicenko. bamncTrka 1 HaBUranus KOCMMYECKUX almnapaTroB. —
M. : U3n-Bo MI'TY um. H. D. baymana, 2016 - 524 c.
Jlononnumenvuasn rumepamypa:

1. D.A. Vallado. Fundamentals of Astrodynamics and Applications. 4th ed. - USA,
Hawthorne: Microcosm Press, 2013 - 1135 p. ISBN 13: 9781881883180. ISBN 10: 1881883183

2. 0. Montenbruck, E. Gill. Satellite Orbits: Models, Methods and Applications. -

Germany, Berlin: Springer, 2000 - 371 p. ISBN 978-3-540-67280-7

3. [1.B. Conosees, E.B. Tapacos. IIporao3npoBanie MEKIUIAHETHBIX MOJIETOB. - M:
«MammHoctpoenuey», 1973 - 401 p.

4. M.b. bank, B.I'. lemun, A.JI. Kynauupsa. COOpHHK 3a/1a4 0 HeOeCHON MeXaHHUKe U
kocmoanHaMuke. M: «Haykay, 1972 - 336 c.
Pecypcel ungopmayuonno-menekoMmMyHUKayuoHnou cemu « umepnempy:

1. O9bC PYIH u croponnne DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMH 3aKJIHOYEHHBIX JJOTOBOPOB




- DnekTpoHHO-0mOMMoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTcKas oudimoreka onnaita» http:// www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- ObC «KoHcynbTaHT cTyieHTay Www.studentlibrary.ru
- OBC «Tpouuxkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOH/I TPABOBON 1 HOPMATUBHO-TEXHUYCCKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanst 015 camocmosmensbHol pabomsl 00y4AOWUXCs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii no qucuumiuse « MexaHuka KOCMUYECKOTO MOJIETay.

* - Bce y4eOHO-METOIUYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!

8. OIEHOUYHBIE MATEPHAJIbI Y BAJLJIBHO-PEUTUHI OBASI CUCTEMA
OINEHUBAHUSA YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHIIUM 11O

JUCIHUIIVIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHTOBas cHCTeMa™ OIlCHHBaHHUS YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN (YaCTH KOMIIETEHIIMW) MO UTOTaM OCBOCHUS JUCIHUIUIMHBI
«MexaHuKa KOCMHUYECKOro mojieTay mpeictaBieHbl B [lpunoxkenun k Hacrosimed Paboueit

IIporpamme AUCLUIUINHBIL.
* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPpeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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