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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
NeSITeIbHOCTH B OO0JIACTM HPOCKTHPOBAHUS KOCMUYECKHUX CIYyTHUKOBBIX CHUCTEM DPAa3JIM4YHOTO
Ha3HAYEHUs,, MAaHEBPUPOBAHMUS KOCMUYECKUX amnmapaToB Ha opOWTE, METOJOB HX pacuera U
ONTUMM3AIMY, XaPaKTEPU3YIOIIMX 3Tanbl (OPMHUPOBAHUS KOMIIETCHIMH M 00ECHeuyMBaIOIIMX
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 komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus o
(B paMKax JaHHOUW NHUCUUTUINHBI)

OIIK-8.1 3HaeT OCHOBHBIC METO/IbI, IPUMEHAEMBIE AT pa3pabOTKU
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  [[1K-3.1 YMeeT mpoBoANUTh aHANN3 CTPYKTYPHI U COICPKAHUST
6e3omacHoCcTH MHGOPMAIMA U |MHPOPMAIIMOHHBIX IIPOLIECCOB U OCOOEHHOCTEH
BO3MOJKHBIE ITTH €€ 3alIUTHl HAa |(YHKIMOHUPOBAHUS MHPOPMAMOHHBIX CHCTEM;;
ocHoBe aHaym3a CTpykTypel 1 |IIK-3.2 YMmeeT hopMynnpoBaTs pekOMEHIANH 110
coJiepKaHus MHPOPMAITMOHHBIX |COBEPIICHCTBOBAHMIO HH(POPMAITMOHHBIX CUCTEM M TEXHOJIOTHHA
MIPOIIECCOB B OCOOEHHOCTEH 3aIIUTHI UX 0€30MaCHOCTH OT yTPO3;;
(YHKIMOHUPOBAHUS [1K-3.3 Brnageer MeTonaMu pemnieHus npodecCHOHANBHBIX 3a/1a4 B
MHPOPMAIMOHHON CHCTEMBI 00acTy 3anThl HHGOPMAIMK 1 HH(OPMAITMOHHBIX 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 o0pa3oBaTenbHOM MPOTpaMMBl BBICIIETO OOpa30BaHUs OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ 501050 IMPAaKTHUKHU, CHOCO6CTBYIOH_II/IG JOCTHUIKECHUIO




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

KOCMHNYECCKUMHU CUCTEMaAMH».

YIPABJICHUE

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA aqu]ul’lﬂqul
IlpeniecTBylommue Iocaenywimue
g Hauvenosanne Plcpl/llilJII/IHbI;,MOm JIH HC nnnnill}ll,l/;auo JINA
p KOMIIETEHIINH FHCH *Hy ’ JRHCH *Ily ’
NPAKTHKH NMPAKTHKH
Cnoco0OeH BbIOUpaThH
METOJIBI M Pa3pabaThiBaTh
. Hayuno-uccnenoBarensckas
CHCTEMBI yIIPaBJICHUS AHanu3 ysi3BUMOCTEN aGoTa:
OIIK-8 CIOKHBIMH TEXHUYECKUMU MPOTPaMMHOTO 00€CIICUEeHUS; p ’
[pegaumioMHas MpaKkTUKa,
00BbEKTaMU 1
TEXHOJIOTHYECKAMU
poIeccaMu
HayuHo-uccrnenoBarenbckas paboTa
CrnocobeH onpenensTh (monyveHue NepBUYHBIX HABHIKOB
yrpo3bl 6€30MaCHOCTH HAYYHO-UCCIIEA0BATENbCKON
HHPOPMALIUU ¥ BO3MOKHBIC paboTen);
MyTH €€ 3alllUThl HA OCHOBE Hckycemesennvle netiponnvle cemu | HaydHo-ucclie1oBaTebCKas
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 TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYI0EMKOCTh IUCIUILTUHBI «J{[MHAMUKA U yIIpaBIEHUE KOCMUYECKUMHU CUCTEMaMM) COCTABIISIET «5» 3a4E€THBIX CIUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUsi 00paA308amMenbHOU NPOSPAMMbL 8blCUIC20 00pA308aHUL 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 JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
Homep HaumenoBanmue pazaesna "
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThI
OO1mue MpUHINIBI TPOSKTHPOBAHMUS CITyTHUKOBBIX CHCTEM:
MUHUMU3AOUA YUCJIa KOCMUYCCKUX alllapaToB MIPH BbINTOJTHCHUU
OO1ye NPUHIMIBI TPOSKTHPOBAHUS HeJIeBoil 3a1aun, obecrieueHre TpedyeMoii KpaTHOCTH 0030pa, Yuer
CIYTHUKOBBIX cucTeM. CIOCOOBI MOCTPOCHHS | OTpaHMYEHUIT 0 Macce U dHepronorpedieHunto. Criocoob
11 |cucrem r7100anbHOTO HEMPEPHIBHOTO 0030pa  |IOCTPOEHUSI CUCTEM TII00ajIbHOTO HENIPEepPBIBHOTO 0030pa paiiloHOB K. TIP
paiioHoB 3emiu. banmnuctuueckoe 3eMIIM ¢ UCTIONb30BAaHHEM HU3KOOPOUTAIBHBIX U ’
MPOEKTUPOBAHNE CHCTEM 30HAIBHOTO BBICOKORJUIMIITHYECKUX OpOUT. bammcTiuaeckoe mpoeKTHpOBaHKe
HETIPEPHIBHOTO 0030pa MOBEPXHOCTH 3€MJIM. | CHCTEM 30HAIBHOTO HEMPEPHIBHOTO 0030pa MOBEPXHOCTH 3eMIIH C
BBIOOPOM BBICOT M HAKJIOHEHUH OPOUT IS IOKPBITHS 331aHHOM
IIHPOTHON 30HBI.
OmnpeneneHne BpeMEHH pa3pbiBa B .
. . . OmnpeneneHne BpeMEHH pa3pbiBa B HAOIIOACHUN OJHON
HaOII0ICHNH OJJHOH (PPOHTAIIEHOI IpyIIIOi N Lo
. (pOHTATBHOM IPYNIIOi BCel TOBEPXHOCTH 3€MIIM KaK MHTEpBaja
Bceit moBepxHOCTH 3eMud. CiocoOBI i N o
MEXIY MOCIeA0BaTENbHBIMH MPOJIETAMH HaJl OTHON TOYKOH.
MOCTPOCHUA CITYTHUKOBBIX CUCTEM
Croco0bl TMOCTPOCHUA CIYTHUKOBBIX CUCTEM IMEPUOANICCKOTO
MEPUONYECKOro 0030pa MOBEPXHOCTH 3eMIIH.
0030pa TTOBEPXHOCTH 3eMJIH C 33/1aHHBIM IIEPHOAOM ITOBTOPEHUSI.
Merozbl ONTUMU3ALUU ITocTpoeHne 6aTTUCTHIECKUX CTPYKTYP .
N [MocTpoeHue OATMCTHYECKUX CTPYKTYP CHCTEM 0030pa Bcei
Paznen 1 |opOuUTaIbHBIX CTPYKTYP 12 cucteM 0030pa BCell TIOBEPXHOCTH 3eMJIH C .. JIK, JIP
MOBEPXHOCTH 3eMJIH C MAJIBIMU pa3pbIBaMU B HAOTIOICHUH 3a CUET
CITYTHHUKOBBIX CUCTEM MaJIbIMH1 pa3pbiBaMU B Ha6J’IIO)IeHI/II/I.
OTNITUMU3AIIMHU KOJIMYECTBA aIaparoB U MapaMeTpoB OpOHUT.
[MocTpoeHue cucteM nepuouyeckoro 0o3opa .
. [NocTpoenue cucteM neprogryeckoro 0030pa 3aaHHOTO paifoHa Ha
paiioHa Ha MOBEPXHOCTH 3eMIIH.
MoBepxHOCTH 3eMir. bamicTinueckoe MpoeKTHPOBaHKE
bamnucTrdaeckoe MpoeKTUpOBaHNE
BEPOSITHOCTHBIX CUCTEM KOCMHUYECKHX aIlliapaToB AJIs 3a71a4 ¢
BEPOSITHOCTHBIX CHCTEM KOCMUYECKHX
HeJleTepPMUHUPOBAaHHBIMH TPEOOBaHUSAMHU K BpEMEHH HaOIIOICHUSL.
annapaTos.
CucteMbl KOCMUYECKHX aIllapaToB CBsI3H: T'€0CTallMOHApHbBIE U
CucteMbl KOCMUYECKHUX arnaparoB CBSI3H.
HHU3KOOPOUTAIIbHBIE TPYIITUPOBKH IS INI00aTbHOTO TIOKPBITHSI.
CryTHMKOBBIE PaJOHABUTAIIIOHHBIC
Cl'IyTHI/IKOBBIe paarnoOHaBUTallUOHHBIC CUCTEMBI: IPUHIIUIIBI
cuctembl. OCOOEHHOCTH TIOCTPOCHUS .
noctpoerns opoutansHex cTpykTyp ['JIOHACC u GPS ¢ BrIcOKOIT
METCOPOJOTHICCKUX CITYTHUKOBBIX CUCTEM. v
CTaOMIIBHOCTHIO BPEMCEHHBIX 1 KOOPAWHATHBIX U3MEPCHUH.
1.3 [TocTpoenue cuctem 0630pa KOCMHUIECKOTO JIK, JIP

npocTpaHcTBa. bammcruyeckoe
MIPOEKTUPOBAHUE CHCTEM C HCITOIB30BAHNEM
0ayTMCTHYECKH CBSA3aHHBIX TPYIII
KOCMHMYECKHX alIapaToB.

OCo0eHHOCTH TTIOCTPOSHUSI METEOPOIOTHIECKUX CITyTHUKOBBIX
CHCTEM: COTHEYHO-CHHXPOHHBIE OPOUTHI JUISI TOCTOSHHOM
OCBEIIEHHOCTH U PETYJISPHOTO TJI00aJIHHOTO HAOIIOICHHUS.
[MocTpoenue cuctem 0630pa KOCMHYECKOTO IIPOCTPAHCTBA JIJIS
00HapY)KEHHs 1 CONPOBOXKAEHNSI 00BEKTOB Ha OKOJIO3EMHBIX




Bun

Homep HaumenoBanmue pasgeia .
HanmenoBanue TeMbl Copep:xaHue TeMbl y4eOHoi
pas3nesa AUCHUTLTUHBI %
padoThI
opburax. bamuncruueckoe MpoeKTUPOBaHUE CHCTEM C
HCTIONB30BAaHNEM OAJUTMCTUYECKUX CBA3YIOMIMX TPy
KOCMHUYECKHX alllapaToB Al MEKCITYTHUKOBOW KOMMYHHKAIIUH.
KocMudeckue CryTHUKY Kak IaT(hopMbl JUIs pa3MEIIEHHS [EeNeBOi
KocMmuueckne TpoCOBBIE CHCTEMBI. anmapatypsl. OpOuTansHOe (pyHKINOHUPOBAHKE CBSI3aHHBIX
OpbuTanbHOE (HYHKIIMOHUPOBAHUE CBS3aHHBIX |KOCMHUYECKHX OOBEKTOB: AMHAMHKA CHCTEMBI U3 HECKOJIBKUX
KOCMHUYECKHX 00bekToB. COMMmKEHNE B annapaToB, COeANHEHHBIX TpocoM. COMKEeHne B KOCMOCE C
1.4  |xocMoce ¢ HCHOJIB30BAHUEM TPOCOBBIX CHCTEM. |UCTIOIb30BAaHHEM TPOCOBBIX CHCTEM JUIA 0€30MacHOTO MOBOAA U JIK, JIP
Meroz GopMHUpOBaHHUS ONTUMATIBHBIX CTBIKOBKH. MeToJ hopMHUpOBaHHUs ONTUMAJIBHBIX PEKHMOB
PEXUMOB YTIPABIIEMOT0 ABHXKEHHS TPOCOBBIX | yIPaBJIAEMOTO ABMKEHHS TPOCOBBIX CUCTEM IIPU PEIICHUU
CHCTEM IIPH PEIICHNH MPAKTUIECKUX 3a]1ay. NpPaKTUYECKUX 3a]au: pa3BEPTHIBAHMUE TPOCA, ralleHne KoueOaHui,
HepeBo/Jl Tpy3a MEeXAY ammnapaTamMH.
YpaBHEHUs JBI)KEHUS] KOCMHUECKUX allapaToB B OTKJIOHEHUSAX OT
VYpaBHEHUS IBIKEHUS] KOCMHUYECKUX " -
JIBHDKCHUSI 110 OIIOPHOM KPYrOBO# opOuUTE IUIsl TMHEeapru3alyuu
anmapaToB B OTKIOHEHHUSAX OT JABMXKEHUS IO
. o 3a7a4n MaHeBpupoBaHus. O THOMMITYIbCHBIE MaHEBPHI KaK
OTIOPHOH KpyroBoii opoute. O JHOMMITYJIECHBIC o .
MIPOCTEHIINI cITOCOO N3MEHEHHsI OPOUTHI Ty TEM IPHIIOKEHHUS
MaHeBpEbL. MI3MeHeHne hopmbl OpOUTHI B
OJTHOTO YIIPABJIAIONIEr0 UMITYJIbCa CKOPOCTH. VI3MeHeHe hOopMEI
pe3yJsbTaTe MPHUIOKEHNS UMITYJIbCa CKOPOCTH.
OpOUTEI B pe3ybTaTe NPHIIOKEHHUS UMITYJILCA CKOPOCTH B
2.1  |OueHnka BENUYHHBI MAaHEBPOB, BEIOOP JIK, JIP
3aBUCHMOCTH OT HANPaBJICHUS ¥ TOUYKH NPHIoxeHus. OneHka
Ha4YaJIbHOTO OTKJIIOHEHUS BIOJIb OPOHUTHI IIPH
BEJIMYMHBI MAaHEBPOB M BBIOOP HAYAJIBHOTO OTKJIIOHEHHS B/IOJIb
CTapTe KOCMHYECKOT0 anmapara.
OpOUTHI TIPU CTapTe KOCMHUUYECKOTo anmnapata. Heobxoaumbie
Heo6xonumble yCIOBHUS ONTHMANBHOCTH. .
YCIIOBHS ONTUMAJIBHOCTH JUI1 MUHUMHU3AINH XapaKTepPUCTUIECKOM
OCHOBHBIE THITBI 33]]a4 ONTHMAJIBHOTO
ckopocTu. OCHOBHBIE THITHI 33/]1a4 ONITUMAJIFHOTO MAaHEBPHPOBAHUS
YucneHHO-aHATTUTUIECKHE MaHEBPUPOBAHMSA KOCMUYECKHX allllapaToB N N
KOCMHUYECKHX anmnapaToB: nmepeniér, commxenne, o0ET, yKIOHEHHE.
Paznien 2 | MeTOBI ONTUMU3AINH
[IpobremMa KOCMHYECKOT0 Mycopa KaKk COBOKYITHOCTH
OpOUTAIEHBIX MAaHEBPOB
OnTuManbHOE MAaHEBPUPOBAHKE B MpodiieMe  |HepaboTaronx 00beKTOB U (PparMeHTOB Ha OpOUTaX,
KOCMHYECKOT0 Mycopa. MaHeBpHI YKIOHEHHS |HPEeACTaBIAIONINX YIPo3y IS aKTHBHBIX aniapaToB. MaHEeBpHI
5o  |KOCMMUECKOrO ammapara OT CTOJIKHOBEHUA C | YKJIOHEHHS KOCMUYECKOTO anmnapara ot CTOJIKHOBEHHH C K. JIP
' KOCMHYECKHM MycopoM. OlieHKa MaHEBPOB, KOCMHUYECKHUM MyCOPOM ¢ MHHUMU3AIHEeN pacxoia TOILUIMBA. ’
BBITIOJTHEHHBIX aKTUBHBIM KOCMHYECKUM O1eHKa MaHEBPOB, BHITIOJTHEHHBIX aKTUBHBIM KOCMHYECKUM
00bEeKTOM 00BEKTOM, 110 KPUTEPHIO BEPOSTHOCTH CTOJIKHOBEHUS U TpeOyeMoii
TOYHOCTH ITPOTHO34.
OnTuManbHOE MaHEBPUPOBAHUE B 33/1a4€ 3agaya KOCMUYECKOT0 00CITy)KMBAaHHS KaK BBIIIOJIHEHUE PEMOHTHBIX
93 |KOCMHUECKOrO obciyxnBanus. [ImanupoBanue |paboT, 03anpaBKH WK YBOJA C OPOUTHI HEPAOOTAFOIINX TIK. TIP
. bl

ONTUMAJIEHOTO OOCITY>KUBaHHS TPYIITHPOBKU
KOCMUYECKHMX annapaToB, HAXOSLIMXCS Ha

anmapatoB. [ImaHupoBaHUE ONTUMAIBHOTO OOCTYKUBAHUS
TPYNTIUPOBKH KOCMUYECKHUX arlapaToB, HAXOSAIINXCS Ha




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

HEKOMILIaHapHBIX opOuTax. OLeHka
MAaHEBPOB, BBITIOJIHACMbIX aKTHBHBIM
KOCMHYECKHX allllapaToB, IPH NEepPEeBOE B
OKPECTHOCTH 00CITYy’)KHBaeMBIX 0OBEKTOB

HEKOMILIAaHAPHBIX OPOUTaX, C MUHUMH3ALUEH BpEMEHH U pacxoja
toruBa. OLleHKa MaHEBPOB, BBINOJIHCHHBIX aKTHBHBIM
KOCMHYECKHM allllapaToM, IIPHU NIEPeBOJIE B OKPECTHOCTb
00CITy’)KHBaeMBIX 00BEKTOB Uepe3 IMOCIeI0BATEIFHOCTD
MIPOMEKYTOUYHBIX OPOMT.

* - 3anonaseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu,; JIP — nabopamopnsie pabomul,; C3 — npakmuueckue/ceMunapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENEHUS
3aHSTUN, TPYNIIOBBIX U MHIAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYILEr0 KOHTPOJIS U
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJIMYECTBE  IIT.), JOCKOW (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS

TSt .
A . | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:

1. ABepkueB H.®., Bnacos C.A., boraues C.A., XKatkun A.T., Kynesuir A.B.
bannucruyeckre 0OCHOBBI IPOEKTUPOBAHUS PAKET-HOCUTENEH U CITyTHUKOBBIX CUCTEM: YUEOHHUK.
- CII6.: BKA nmmenu A.®. Mosxkatickoro, 2017. - 300 c.

2. bapanos A.A. MaHeBpUpOBaHNE KOCMUYECKHUX aIllIapaToB B OKPECTHOCTH KPYTroBOU
op6utsl. - M.: M3narensctBo «CriyTHUK+», 2016. - 512 ¢

3. bopnosuneiaa T.B., ApatomieB B.A. Teopust 1BUKEHUS HCKYCCTBEHHBIX CIIyTHUKOB
3emuti. AHAJIMTUYECKHUE U YUCIICHHBIE METOBI: YueOHoe mocobue. - Tomck: U3a-Bo Tom. yH-Ta,
2007.-178 ¢

4. beneukuii B.B. Ouepku 0 IBUKEHUH KOCMHYECKUX Tel. Beimmyck Ned. - M.:
N3narensckas rpynna URSS, 2017. - 432 c.

Lononnumenvnasn numepamypa:

1. Banacos C.A., KynsBun A.B., Ckpunaukos A.H. Teopus nonera KocCMU4ECKHX
anmaparoB: yueOHuk. - CI16: BKA nmenu A.®. Moxackoro, 2018. - 412 c.

2. UBanoB H.M., JIbicenko JI.H. bannucTyuka v HaBUramus KOCMMYECKUX alIapaToB:
yaeOHuK. 3-e uznanue. - M.: Jlpoda, 2016. - 528 c.

3. CazonoB B.B., bap6amiosa T.®. Jlekiuu mo MexaHUKe KOCMUYECKOTO TOJIETA.
Cnennanbhsiii kype. - M.: U3n-so MI'Y, 2018. - 152 c.




4. Mamunoctpoenue. Duiukinoneaus. Pex coser: K.B. ®ponos (npex.) u ap. -M.:
Mammunoctpoenue. PakerHo-kocmuueckas Texauka. T. IV-22 / A I1. Amksn, D.J1. Akum, O.M.
Anudanos u ap.; otB. pen. B.IL. Jlerocraes, penaktopst 3.A. Axkum, F0.I1. O.M. Anudanos,
B.B. Baxnuuenko, I'.H. 3acnaBckuii, A.A. anpkun, B.B. MBamkun, b.1. Karoprun, FO.H.
Pazymmusrii, FO.I1. Yuei6simes, Ku. 1. 2012. Pazpen 2.5. Cnyraukosie cuctemsl. C. 180-224

5. Pazymunbiii FO.H., llIkonsurkoB [.O. OCHOBHBIE HHTETpaIbl HEBO3MYIIIEHHOTO
IBIKeHUS u ypaBHeHue Keruiepa: yuebnoe mocooue. - M.: Uzn-so MI'TY um. H.D. baymana,
2011.-38 ¢
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYAEHTH YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUM 3aKJIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-0mOmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuiit mocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (YOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/

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

- nouckoBas cucrema Google https://www.google.ru/

- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanst 015 camocmosmensbHol pabomsl 00y4aOWuxcs npu
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nekuuii o AMCHMIUIAHE «J[MHAMUKA U yIPaBICHUE KOCMUYECKHIMH CHCTEMAMM».

* - Bce y4eOHO-METOAMYECKHE MaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaroImuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIIUM NMOPAIKOM Ha cTpaHule auciuninasl B TYHUC!



PABPABOTYMUK:

Paszymusrii FOpuit

[Tpodeccop Hukonaesuu
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusrii FOpuit
3aBenyromuii kadeapoit Hukonaeuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBO/JUTEJIb OII BO:
Pasymusnii FOpuii
ITpodeccop Hukonaesnu
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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