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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuminuHa «/luHamuka v yrpaBieHHe KOCMUUYECKUMU CUCTEMaMU» BXOJIUT B IIPOTrpaMMy
MarucTpaTypsl «AHanM3 OOJIBIIMX JAHHBIX M TEXHOJOIMM 3alUThl HMH(OpManuu» 1o
HanpasiieHuto 27.04.04 «YnpaBiieHue B TEXHUYECKMX CHCTEMax» M M3ydaeTcs B 3 ceMmecTpe 2
Kypca. JQucuunnuny peanusyer Kadeapa mMexaHUMKHM M IPOLECCOB ynpasieHHd. JucuuminHa
COCTOUT M3 2 pa3fesioB M 7 TeM M HaIpaBjieHa Ha M3y4CHHE U MPHOOPETEHHE MPAKTUUECKUX
HaBBIKOB IIPU PELICHUU IPOEKTHBIX 3aJad (OPMHUPOBAHMUA U pacyeTa ABMKEHHMSI KOCMHYECKUX
anmapaTtoB, OpPOHMTAJbHBIX CTPYKTYp Ppa3IUYHOTO HA3HAYEHHUS, pEIICHHE KOHKPETHBIX
MH)XEHEPHBIX 3aJlay, CBS3aHHBIX C BbIBEJCHHEM, MaHEBPUPOBAHHMEM Ha OpOMUTEe, NMPUMEHEHUE
METOJIOB MaTEMATHYECKOI'0 MOJEIMPOBAHNS B PEIIEHUH IIOCTABIEHHBIX 3a]a4 C MCII0Ib30BAaHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX CPE/ICTB.

Llenbto OCBOEHMSI AUCLMILIMHBI SBISIETCS MOJyYEHUE 3HAHWM, YMEHUM, HAaBBIKOB U OIIbITA
NESITeNbHOCTH B OOJIACTM HPOCKTHPOBAHUS KOCMUYECKHUX CIYTHUKOBBIX CHUCTEM DPAa3JIM4YHOTO
Ha3HAYEHUs,, MAaHEBPUPOBAHUS KOCMUYECKUX amnmapaToB Ha opOMUTE, METOJOB HX pacuera U
ONTUMM3ALMY, XapaKTEPU3YIOLIMX 3Tanbl (OPMHUPOBAHUSA KOMIIETCHIMH M 00ECHeYMBaIOIIMX
TOCTIIKEHHE TUTAHUPYEMBIX PEe3yJIbTaTOB OCBOSHHS 00pa30BaTEIbHOM MPOrpPaMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHne OUCHUIUIMHBI «JlMHAMUKa ©  ymOpaBieHHE KOCMHUYECKMMH CHCTEMaMu»
HampaBlieHO Ha (opMupoBaHHe Yy OO0y4aloUmMxcs CIEAYIOIUX KOMIETeHIUH (4acTu
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B paMKax JaHHOUW NUCUMUTUIMHBI)

OIIK-8.1 3HaeT OCHOBHBIC METO/IbI, IPUMEHAEMBIE AT pa3padoTKU
CHCTEM YIIPABJIICHUS CIIOKHBIMU TEXHUYECKHMHU 00bEKTaMH U
TEXHOJIOTHYECKUMH ITPOIECCaMHu;;

OIIK-8.2 Ymeet pa3pabaTeIBaTh CUCTEMBI YIIPABICHHS CI0KHBIMU
TEXHUYECKUMHU 00BEKTaMH U TEXHOJIOTHIECKUMHU IPOLIECCAMU;;
OIIK-8.3 Nmeet HaBBIKK BBIOOPA METOAOB M Pa3padOTKU CHCTEM
YIIPaBIECHUS CIIOKHBIMHA TEXHUIECKUMH OOBEKTaMH 1
TEXHOJIOTHYECKUMHU ITPOIIECCAMH.

CriocobeH BBIOMpaTh METOABI U
pa3pabaThIBaTh CHCTEMBI
OIIK-8 yIpaBJIEHHUs CI0KHBIMH
TEeXHUYECKUMH O0BEKTaMHU U
TEXHOJIOTUYECKUMH MPOLECCaMU

Crocoben ompenensats yrpo3sl  |[I1K-3.1 YMeeT npoBoANTh aHAIN3 CTPYKTYPHI U COACPIKaHUSI
6e3omacHoCcTH MHGOPMAIMA U |MHPOPMAIIMOHHBIX IIPOLIECCOB U OCOOEHHOCTEH
BO3MOJKHBIE ITyTH €€ 3alIUTHl HA |(YHKIMOHUPOBAHUS MH(POPMAMOHHBIX CHCTEM;;
ocHoBe aHaym3a CTpyKTypel 1 |IIK-3.2 YMmeeT hopmynnpoBaTs pekOMEHIANH 110
coJiepkaHusi MHPOPMAIIMOHHBIX |COBEPILIEHCTBOBAHNIO HH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHI
MIPOIIECCOB M OCOOEHHOCTEH 3aIIUTHI UX 0€30MAaCHOCTHU OT YTPO3;;
(bYHKIIMOHUPOBAHUS I1K-3.3 Bnageer MeTomaMu perieHus npodecCHOHANBHBIX 3a/1a4 B
MHPOPMALMOHHON CHCTEMBI obnacTy 3anMThl HHGOPMALMK U HHPOPMAIIMOHHBIX CHCTEM.;

IK-3

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHJ'H/IHa «HI/IHaMI/IKa U  YIOpaBJICHHUEC KOCMHUYCCKHMHU CHCTEMAaMH)» OTHOCUTCA K
o0si3arenpHOM yacTu O1oka 1 «/Iucruminasl (Moaynn)» o0pa3oBaTeNbHON MPOrPaMMBbI BHICIIIETO
oOpazoBaHws.

B pamkax o0pa3zoBaTeslbHOM NpoOrpamMMmbl BBICIIET0 O0pa30BaHUS OOydYarOIIMECS TaKxKe
OCBaMBAIOT JIpyrMe JWCUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO




3aIlJTaHUPOBAHHBIX PE3yJIbTAaTOB OCBOCHHA JUCHUITIINHBI «I[I/IHaMI/IKa n

KOCMHNYCCKUMHU CUCTEMaAMH».

YIPABJICHUE

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA auCI/ﬂ/H’lﬂqul
IIpenmecrByromue Mocaenyrommue
g Haumenopanue Plcpl/llilJII/IHbI;,MOm JI uc nnnnill}ll,l/;auo JIA
p KOMIIETEHIINH FHCH *Hy ’ JRHCH *Ily ’
NPAKTHKH NMPAKTHKH
Cnoco0OeH BbIOUpaThH
METOJIBI M Pa3pabaThiBaTh
. Hayuno-uccnenoBarensckas
CHCTEMBI yIIPaBJICHUS AHanu3 ysi3BUMOCTEN aGoTa:
OIIK-8 CIIOKHBIMH TEXHUYECKUMU MPOTPaMMHOTO 00€CIICUEeHUS; P ’
[pegaumioMHas MpaKkTUKa,
00BEKTaMHU 1
TEXHOJIOTHYECKIMHU
poIeccaMu
HayuHo-uccrnenoBarenbckas paboTa
CrmocobeH onpenensiTh (ToTyueHme IepBUYHBIX HABHIKOB
yrpo3bl 6€30MaCHOCTH HAYYHO-UCCIIEA0BATENbCKON
HHPOPMALIUU ¥ BO3MOKHBIC paboTen);
MyTH €€ 3alllUThl HA OCHOBE Hckyccmeennvie neviponnvie cemu | HaydHo-uccienoBatenbckas
K-3 aHalu3a CTPYKTYPBI U (I'nybokoe obyuenue)**; paborta;

CozlepKaHUL
nH(OpMaLMOHHBIX
HPOLIECCOB U OCOOCHHOCTEH
(YHKIMOHUPOBaHHS
MHPOPMALMOHHON CUCTEMBI

Artificial Neural Networks (Deep
Learning)**;
TexHonornueckue yrpossl u
CHCTEMBI 00eCIICUCHHUS
KHOepOe30MacHOCTH;

IIpennunioMHas npaxkTUKa;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh IUCIUILTUHBI «J[MHAMUKA U yIIpaBIEHUE KOCMHUYECKUMHU CUCTEMaMM) COCTABIISIET «5» 3a4E€THBIX CTHHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHUsi 00paA308amenbHOlU NPOSPAMMbL 8blCUIe20 00pA308aHUsL Ol OYHOU (HOpPMbL
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 81 81
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Paznen 1

MeToabl ONTUMHU3AIUN
OpOUTATIBHBIX CTPYKTYP
CITyTHUKOBBIX CUCTEM

11

OO11¥e MPUHITUITEI TPOSKTUPOBAHUS CITYTHUKOBBIX
cucteM. CiocoObI MOCTPOCHUS CUCTEM
I00ANTEHOTO HETPEPHIBHOTO 0030pa paiioHOB
3emutn. bammucTuyeckoe NpOeKTUPOBAHKUE CHCTEM
30HAJIFHOTO HEMPEPBIBHOTO 0030pa OBEPXHOCTH
3emin.

JIK, JIP

1.2

OmnpeneneHre BpeMeHH pa3phiBa B HAOIIOICHIH
OITHON (PPOHTAIBHOM IPYIIION BCEH MOBEPXHOCTH
3emim. CriocoOBI TOCTPOCHHUS CITy THHKOBBIX
CHCTEM TIEPHOIUYECKOTO 0030pa MOBEPXHOCTH
3emin. [TocTpoeHne OamIHCTHIECKUX CTPYKTYP
cucTeM 0030pa Bcell IIOBEPXHOCTH 3eMIIH C
MaJlbIMH pa3pbiBaMu B HaOmoaenun. [locrpoenue
CHCTEM IEePHOJMIECKOro 0030pa paiioHa Ha
noBepxHocTH 3emiu. bamnuctudyeckoe
MPOEKTUPOBAHKUE BEPOSATHOCTHBIX CUCTEM
KOCMHUYECKHX aNnapaToB.

JIK, JIP

13

CucTteMbl KOCMHUYECKUX allapaToB CBS3H.
CrnyTHUKOBBIE PaIHOHABUTAIINOHHBIE CUCTEMBI.
Oco0OeHHOCTH ITOCTPOCHHS METEOPOJIOTHYECKUX
CITyTHHKOBBIX cucTeM. IlocTpoeHue cuctem 0030pa
KOCMHUYECKOT0 NMpocTpaHcTBa. bammuctiyeckoe
MIPOCKTUPOBAHHE CHCTEM C HUCIIOIb30BAHHEM
OaUTHCTHYECKH CBSI3aHHBIX TPYIIT KOCMHYECKHX
anmnapaTos.

JIK, JIP

14

Kocmuueckue TpocoBbie cucteMbl. OpOuTanbHOE
(YHKIMOHMPOBAHUE CBA3aHHBIX KOCMUYECKUX
00bexToB. COMMKEHNE B KOCMOCE C
UCIIOJIb30BAaHHEM TPOCOBBIX CUCTEM. MeTo
(hOpMUPOBAHHUS ONITUMAIHHBIX PEIKUMOB
YIPaBJISEMOro ABMKEHUSA TPOCOBBIX CUCTEM IIPH
PELICHUH NPAKTHIECKUX 3a/1a4.

JIK, JIP

Pazgen 2

YuciieHHO-aHAIUTHYECKHE
METOBI ONITUMHU3ALIH
OpOHUTANTBEHBIX MAHEBPOB

2.1

YpaBHEHUs! ABMKECHUSI KOCMUYECKHUX aIllapaToB B
OTKJIOHEHUSIX OT ABHKEHUSI IO OIIOPHOH KPYroBOH
opoute. OTHONMITYJILCHBIE MaHEBPHI. MI3MeHeHue
(opMbI OpOUTHI B pe3yIbTaTe MPUIIOKEHUS
numIryssca ckopoctu. OeHKa BETMIMHBI MAHEBPOB,
BBIOOP HAYaJIbHOTO OTKIOHEHMS BIOJb OPOUTHI IIPH
CTapTe KocMH4eckoro anmnapara. Heo6xonnmeie
yCIIOBHS ONTUMaIbHOCTH. OCHOBHBIE THITHI 33724
ONTUMAJIFHOTO MAHEBPHPOBAHUSA KOCMUYECKUX
anmnaparoB

JIK, JIP

2.2

OntuMansHOE MaHEBPUPOBAHKE B IpoOiIeMe
KOCMHMYECKOT0 Mycopa. MaHeBpbI YKIOHEHHS
KOCMHUECKOT0 anmnapara OT CTOJIKHOBEHHUS C
KOCMHUYECKUM MycopoM. OLieHKa MaHEBPOB,
BBINOJTHEHHBIX AKTUBHBIM KOCMHYECKHM 00BEKTOM

JIK, JIP

2.3

OnruManbsHOE MaHEBPUPOBAHUE B 3a/1a4€
KOocMu4eckoro oociykuanus. [lnannposanue
ONITUMAJILHOTO 00CITYKMBaHHSI TPYIIIUPOBKH
KOCMHUYECKHX aNlaparoB, HAXOAAIMXCS Ha
HEKOMITJIaHApHBIX opOuTax. OLeHKa MaHEBPOB,
BBITIOJTHAEMBIX aKTUBHBIM KOCMUYECKHX alapaTos,
IIPH TIEPEBOJIE B OKPECTHOCTH OOCITYKHUBAEMBIX
00BEKTOB

JIK, JIP




* - zanosHseTcs Toiibko o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
NPAaKmu4ecKue/CeMunapCrue 3aHsimusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneueHue OUCYUNIUHbL

CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepHuaIbl 1J1s1 0CBOECHHS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOTO THIa, OCHAIIICHHAS
JlekroHHast KOMILUIEKTOM CIEIHaTH3UPOBAHHON MeOeIIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeAICTBAMHU MYJIbTUMEINA TIPE3CHTAIUH.

KommnbsrorepHslii kinacc 1i1s IpoBEACHUS
3aHATUH, TPYNIOBBIX U UHANBUYAIbHBIX
KOHCYJIbTaIMH, TEKYIEro KOHTPOJIS U
KoMnbroTepHsblil | MPOMEXYTOUHOM aTTECTALlUU, OCHAILIEHHAS

KJ1acc MIEpPCOHAIBHBIMU KOMIIBIOTEPAMH (B
konmuecTBe [I[lapamerp] miT.), qOCKOM
(?KpaHOM) U TEXHUYECKUMHU CPEICTBAMU
MyJIbTUMEANA NPE3CHTAUN.

Aynuropus Ui cCaMOCTOSITEIbHON pabOThI
o0yyaromuxcs (MOXeT UCIOIb30BAThCS IS

TSI o
H . | IPOBCACHUA CCMUHAPCKUX 3aHATHU U
CaMOCTOSITEIILHOM y
KOHCYJIBTAILIHI1), OCHAIIICHHAS! KOMILUIEKTOM
paboThI

CHeIMaTu3UPOBAHHON MeOeH U
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayAUTOpUS I CAaMOCTOSATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3SATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcnosHas numepamypa:

1. ABepkues H.®., Bnacos C.A., boraueB C.A., )Karkun A.T., Kynesuig A.B.
bannuctuyeckue OCHOBBI TPOEKTUPOBAHMSI PAKET-HOCUTENEH U CTYTHUKOBBIX CUCTEM: YUEOHUK.
- CIT6.: BKA nmenn A.®. Mosxatickoro, 2017. - 300 c.

2. bapanos A.A. MaHeBpupoBaHHE€ KOCMUYECKHUX aIlllapaToB B OKPECTHOCTHU KPYTroBOM
opoutsl. - M.: M3natensctBo «CriyTHUK+Y, 2016. - 512 ¢

3. bopnosuneina T.B., ApntomieB B.A. Teopust 1BUKEHUS HCKYCCTBEHHBIX CITyTHUKOB
3eMi. AHaTUTUYECKUE U YUCIIEHHBIE METO/Ibl: yueOHoe nmocobue. - Tomck: M3n-Bo ToMm. yH-Ta,
2007.-178 ¢

4. benenxnuii B.B. O4uepku 0 1BMKEHNN KOCMHUYECKUX Tell. Beimyck Ne4. - M.
W3narensckas rpynna URSS, 2017. - 432 c.

Jononnumenvhasn tumepamypa:

1. Bnacos C.A., KynsBuny A.B., CkpunnukoB A.H. Teopus nonera KocMU4eCKHX
anmapartoB: yueOHuK. - CI16: BKA umenu A.®. Moxackoro, 2018. - 412 c.

2. BanoB H.M., JIpicenko JI.H. baimucTuka n HaBUranusi KOCMU4ECKUX anmnaparoB:
yueOHUK. 3-e uznanue. - M.: [lpoda, 2016. - 528 c.

3. CazonoB B.B., bap6amora T.®. Jlekuun mo MexaHuke KOCMHYECKOTO MOJIeTa.




Crnenuanbhsiii kypce. - M.: U3a-so MI'Y, 2018. - 152 c.

4. MammnocTtpoenue. DHiukioneaus. Pex coser: K.B. ®ponos (nipex.) u ap. -M.:
Mammnaoctpoenue. PakerHo-kocmudeckas texanka. T. IV-22 / A.I1. Amksn, D.J1. Akum, O.M.
Amudanos u 1p.; otB. pea. B.IIL. Jlerocraes, pegakropsr 2.A. Axkum, FO.I1. O.M. Anudanos,
B.B. Baxuuuenko, I'.H. 3acnaBckuii, A.A. Isabkun, B.B. UBamkun, b.U. Karoprusn, 10.H.
Pazymnsii, FO.I1. YawsiObime, Ku. 1. 2012. Paznen 2.5. CnyraukoBsie cuctemsl. C. 180-224

5. Pazymnsiii FO.H., llIkonsuukoB [{.0. OcHOBHBIE MHTETPaAJIbl HEBO3MYIIEHHOTO
IBIKeHUs B ypaBHeHue Kemiepa: yue6Hoe mocobue. - M.: U3a-so MI'TY um. H.D. baymana,
2011.-38c
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « Mnmepremy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucreMa Suaekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4arOWuUxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexnuii mo aucuuiinie «/{uHaMuka U ynpaBieHHe KOCMUYECKUMU CUCTEMaMU ).

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBHUHM C JAEHCTBYIONUM NOpsAKOoM Ha cTpanule aucuuiuinasl B TYHUC!
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