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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucrumivza «/luHamMuKa 1 ynpaBlieHHe KOCMUYECKMMU CUCTEMaMn» BXOJHUT B IPOrpaMMy
maructpatypsl «Data Science u uu¢posas Tpanchopmanus» o HampasieHutro 01.04.02
«[Ipuknagnas matemaTnka ¥ MHGOPMATHKa» W U3ydaercs B 3 cemecTpe 2 Kypca. JucuurmimHy
peanmusyer Kadenpa MexaHuKHU U IpoleccoB ynpasieHus. JUCIUIIIMHA COCTOUT U3 2 Pa3eoB U
7 TeM W HampaBieHAa HAa W3yYCHHWE M TNPHOOPETCHHE NPAKTHYECKUX HABBIKOB IIPH PELICHUH
MPOEKTHBIX 3a]1a4 (JOPMUPOBAHMS U PacyeTa JBWKEHHS KOCMHUYECKUX allapaToB, OPOUTAIBHBIX
CTPYKTYP Pa3JIMYHOTO Ha3HAYEHHs, PEIICHHE KOHKPETHBIX WH)KCHEPHBIX 3a]ad, CBA3aHHBIX C
BbIBE/ICHEM, MAaHEBPHPOBAaHMEM Ha oOpOWTe, TNPUMEHEHHE METOJOB MaTeMaTHYECKOTro
MOJICTIMPOBAaHMsI B PEUICHUH TIOCTAaBICHHBIX 3aJad C HCIOJIb30BaHHEM COBPEMEHHBIX
KOMIIBIOTEPHBIX CPEJICTB.

Llenpro OCBOEGHUS AMCHMIUIMHBI SBISIETCS MOJTYy4YEHHE 3HAHUM, YMEHUH, HAaBHIKOB M OIBITA
JESTeIbHOCTH B OOJIACTH TPOCKTHPOBAHUS KOCMUYECKHX CITyTHUKOBBIX CHUCTEM DPAa3JIUYHOTO
Ha3HAYCHUS, MAHEBPUPOBAHUS KOCMHYECKHMX AaNlapaToB Ha OpOWUTE, METOJOB MX pacyera M
ONTUMU3AINH, XapaKTEPU3YIOIMX O3Tanbl (OPMHUPOBAHUS KOMIIETCHIMH M O00ECTIeUYMBAIOIINX
JIOCTHKEHHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pPa30BaTEIbHOM MPOTrPaMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoeHue AWCHMIUTUHBI «J/lMHAMUKa W  yIpaBlieHHE KOCMHYECKUMHU CHCTEMaMU»
HampaBJIecHO Ha (opMHpoBaHWE Yy OOydYalONIMXCA CISAYIOMUX KOMICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HNHaukaTopbl A0CTHKEHHS] KOMITEeTEHIINT
Hugp Komnerenuus A PeI A N
(B pamMKax JaHHOW JHCIUILIIHEI)
VYK-1.1 Aramm3upyer 3aqady, BEIICIHS ee 0a30BbIe
COCTAaBJISIONINE;;
VK-1.2 OnpenensieT v pamXupyeT HHPOPMAIIHIO, TPEOyEeMYO IS
pelIeHus TOCTaBICHHOH 3aa4H;;
Cnoco0eH oCylIecTBIsATh
o YK-1.3 OcymiecTBisieT mouck HHGOPMALMH JIJIsI PELICHHS
KPUTHYECKHUH aHATIN3 N .
. MOCTaBJIEHHOH 3a/1a4M M0 PA3INYHBIM THIIaM 3aIIpOCOB;;
MpoOJIEeMHBIX CUTyaIluil Ha
YK-1 YK-1.4 [Ipennaraer BapuaHThI pelIeHNUS 3aa4uH, aHATU3UPYET
OCHOBE CHCTEMHOI'0 TIOAX0/1a,
BO3MOYKHBIE NTOCTIEICTBHUS X UCIIOIb30BaHUS;;
BBIPA0AaTHIBATH CTPATETHIO
neficTauil YK-1.5 AnanuzupyeT myTH pelieHus mpooieM
MHPOBO33PEHUECKOT0, HDAaBCTBEHHOTO M JINYHOCTHOTO XapaKTep Ha
OCHOBE HCIIOJIb30BaHNUs OCHOBHBIX (hritocodckux uueit u
KaTeropuil B UX UCTOPUUYECKOM Pa3BUTUH U COLUAIIBHO-
KYJIBTYPHOM KOHTEKCTE.;
Crnoco0eH ucKaTh HyKHbIE
HCTOYHHUKH MH(POPMAIIH 1
JlaHHbIE, BOCIPUHUMATB,
aHATM3UPOBATh, 3anoMuHaTh U | YK-7.1 OcyImiecTBiseT MONCK HY>KHBIX HCTOYHUKOB MH(OpMAIIH
nepeaaBaTs HHHOPMAIIHIO C 1 TaHHBIX, BOCIIPUHUMAET, aHATH3UPYET, 3aIOMUHAET U TIepeiacT
HCIIOJIb30BaHUEM ITU(PPOBBIX  |MHPOPMALNIO C HCHIOIH30BAHNEM LIU(PPOBBIX CPEIICTB, a TAKKE C
CPEICTB, a TAKXKE C IOMOIIBI0 | [TOMOIIBIO AITOPUTMOB IIPH pabOTe € MOITYIEHHBIMHU U3 Pa3INIHBIX
YK-7 aJTOPUTMOB NP padoTe C WMCTOYHUKOB JAHHBIMH C 1ENbI0 3PGEKTUBHOTO HCIIOTb30BAHHMS
MTOJyYeHHBIMH U3 PA3IHYHBIX  |[IOJIYYSHHOW MHPOPMALNH JUIS PELICHNS 3a1a4;;
MCTOYHMKOB JaHHBIMHU C 1esiblo | YK-7.2 [IpoBoauT onleHKy MH(OpMaIiH, ee J0CTOBEPHOCTbD,
3¢ PEKTUBHOTO UCTIOIB30BAHUS  |CTPOUT JIOTHUECKHE YMO3AKITIOUEHHUS HA OCHOBAHHMH TTOCTYTAIOIINX
NOJTy4eHHOW MH(pOpMaLuK 11l |MH(pOpMaluK 1 TaHHBIX.;
peleHus 3ajay; IPOBOAUTh
OLICHKY MH(OpMaIHH, ee
JIOCTOBEPHOCTh, CTPOUTH




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B paMKax JaHHOM AMCIMILUINHBI)

JIOTUYECKUE YMO3AKIIOUEHUS Ha
OCHOBAaHHU MOCTYHAIOIINX
uHGOPMAIIUU ¥ JAHHBIX

[TK-1.1 3HaeT OCHOBHBIE METOBI U MTOAXO/IbI K aHATIU3Y NaHHBIX;;
ITK-1.2 YMeeT npuMeHSATh U3BECTHBIC METOBI M TIOJXOIBI JJIS
MPOBE/ICHUS aHAJIN3A JaHHBIX;;

[1K-1.3 BnanmeeT anroputMamu 1mo pa3padoTKe METOINK
MIPOBEICHNUS aHAIUTHYECKUX PabOT B MpodecCHOHaTFHON
obiacTu.;

Cnoco0eH pa3pabaTbIBaTh HOBBIE
IK-1 METOJUKH BBITIOJTHEHHS
AHATTUTHYECKHUX paboT

IIK-3.1 Ob6namaeT pyHIaMEHTATBHBIMHA 3HAHUSAMH, TTOJTYICHHBIMHI
B 00JTaCTH MaTEeMaTHIECKUX U (WJIN) €CTECTBCHHBIX HaYK,
MPOTPaMMHUPOBAHUS U HHGOPMAIIMOHHBIX TEXHOJIOTHH;;

[1K-3.2 Ymeer Hax0auTh, GOPMYIHPOBATH U PEIIaTh CTAHAAPTHHIC
33724y B COOCTBEHHOM Hay4HO-UCCIIEI0BATEIILCKON eI TEILHOCTH
B 00J1aCTH NPUKJIaIHOW MaTeMaTHKH U HHPOPMAaTHKH,
BBIYHCIIUTEIHHON TEXHUKU U COBPEMEHHBIX TEXHOJIOTUI
NpOrpaMMHpPOBAHUS;;

I1K-3.3 NmeeT npakTHUeCKUil ONBIT HAyYHO-HUCCIEA0BATEIbCKON
JIEITEIIFHOCTH B 00JIaCTH MPHUKJIAIHON MAaTEMaTUKU U
MH()OpPMATHKH, BBIYHCINTEIHHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH NPOrpaMMHUPOBAHHUSL.

CrocobeH GpopMynupoBaTh eI,
3a/la4il Hay4HbIX UCCIIEJOBaHUM B
00J1acTH MPUKIIATHOM
MaTeMAaTHKU 1 UHPOPMATHKH,

IK-3 BBIUUCIIUTEILHON TEXHUKUA U
COBPEMEHHBIX TEXHOJIOTUI
MIPOrpaMMHUPOBAHUS, BEIOUPATH
METOJIbI U CPEJICTBA PEIICHUS
3a1a4y

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumnnuHa «/{uHaMuKka U yrpaBjieHHEe KOCMUYECKUMHU CUCTEMaMI» OTHOCHUTCS K YacTH,
dbopMupyeMoOil ydacTHUKaMU 0Opa30BaTeIbHBIX OTHOMICHHN Onoka 1 «JlucrurumHbl (MOIyITN)»
00pa30BaTeNbHON MPOrpaMMbI BBICIIETO 00pa30BaHHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydaroIIMecs TaKKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHUIO
3aIUIAHUPOBAaHHBIX ~ PE3YJbTATOB  OCBOCHMS JAMCLUMIUIMHBI  «/luHamMumka ¥ ymnpaBieHue
KOCMUYECKHMMH CHCTEMaMM.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80CHUS OUCYUNTUHBL

HanMenopanme [penmecrByromue Mocaenyrwomue
HIngp KOMITeTeHIIH JUCHUIITHHBI/MOYJIH, JUCHUIITHHBI/MOYJIH,
NMPaKTHKU* NMPaKTHKUH*
Crioco0eH MCcKaTh HyKHEIC
HACTOYHUKH WHPOPMAIIUN U
JIaHHBIE, BOCTIPUHUMATb,
aHAJIM3UPOBATh, 3ATIOMUHATH Bupmyasnan peansiocmo u
U IepeaaBaTh HHOOpMAIIIO
pelL (bopman TNEeXHON02UU KOMNBIOMEPHO20
C MCII0JIb30BaHUEM spenun™:
N(POBEIX CPELCTB, a TAKKE . - '
i pp PeACTB, Virtual Reality and Computer
C IOMOUIbIO AITOPUTMOB Vision Technology**:
pu paboTe ¢ MOJyUYeHHBIMH ’
pap y UucneHHble METO/IbI PELICHHUS IIpepumniomMHas IpaKkTHKA;
VK-7 W3 pa3INYHbIX HCTOYHUKOB 32184 MATEMATHIECKOTO
JIAaHHBIMU C IEJIBIO MOJICTHPOBAHUS:
3(PPEKTUBHOTO ?
chon},;(l;g)aﬂm OTVCHHOI TexHonoruu NporpaMMHUpPOBaHHS;
Y Hayuno-uccnenoBarensckas
MHGOPMAIIH IS PETICHUS aGoTa:
3aJ1a4; IPOBOJIUTH OLIEHKY p ’
nHpOpMaInH, ee
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYECKHE
YMO3aKJIIOUEeHHUS Ha




IpenmecTByromue ocaenyromue
g Haumenosanue nncﬁnl:mnﬂblyMolzlll JIH ﬂncunnnn)}ll)lil/ﬁloz[ JIH,
p KOMIIETEHIIUH * i, % Yy,
NMPaKTHKH MPAKTHKH
OCHOBAHHY TIOCTYAFOIIUX
uHGOPMAIIUU ¥ JAHHBIX
Hcmopus u memooonoaus HayKu;
Crioco0OeH oCyIIeCTBIATh
N Hnpopmayuonnvie mexnonozuu 6
KPUTHYCCKHIA aHATTN3
MPOOJIEMHBIX CUTYaIUil Ha MAmEMamuHiecrom [penaumiomMHast MPaKTHUKA;
YK-1 p Y MOOenUposanHuU; P P ’
OCHOBE CHCTEMHOT0
Hayuno-uccnedosamensvcras
MOJIX0/1a, BEIPa0aTHIBATh
o o paboma,
CTpaTeTHIo NeicTBHi
Hayuno-uccnedosamenscras
paboma,
Cucmembl UCKYCCMBEHHO20
uHmenieKma,
Hckyccmeennvie neliponnvie cemu
(I'nybokoe obyuenue);
Mawunnoe obyuenue u ananus
b60abUUX OAHHBIX,
Cmamucmuyeckue memoobl
AHAU3A OAHHDBIX,
CriocobeH pazpabaThIBaTh
Bupmyanvhas pearonocms u
HOBBIC METOTUKHU [IpenoumioMHast MpaKTHUKA;
[K-1 TMEeXHON02UU KOMNBIOMEPHO20
BEITIOTHEHUS -y
AHATUTHYECKHUX paboT IPEHUA™ s
p Virtual Reality and Computer
Vision Technology**;
Koenumusnule ungopmayuonnuvie
MEXHONIO2UU 8 UCKYCCIMBEHHOM
unmennexme**;
Cognitive Information Technologies
in Artificial Intelligence**;
Geoinformation Systems and
Applications;
Hayuno-uccnedosamenscras
aboma,
CrocobeH GpopMynupoBaTh p
Mawunnoe obyuenue u ananus
eNH, 3a/1a91 HaYIHBIX
o OonbuUx OAHHBIX,
HCCIIeIOBaHMi B 00IacTu
N Cucmembl ucKyccmeeHH020
MIPUKJIAHOW MATEeMATHKH U
nHdopmaTuku uHmenrexma, [penaumioMHast MPaKTUKA;
IK-3 ’ Koenumuenvie ungpopmayuonnovle ’

BBIYUCIIUTENIbHONW TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHI
MIPOTpaMMUPOBAHMS,
BBEIOMPATh METOJIBI U
CpEeACTBa PELICHMs 3a1a4

MexHo102UU 6 UCKYCCIMBEHHOM
unmennexme**;
Cognitive Information Technologies
in Artificial Intelligence**;
Texnonoeuu npocpammupo8anus;

* - 3aMOJIHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuiit u CYII OI1 BO

** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHHUIUIHHBI «/[HHaAMIKa ¥ yIpaBlieHHe KOCMHYECKUMH CUCTEMAaMI COCTaBISIET «6) 3aUeTHBIX ¢IUHUIL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 117 117
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 216 216
3a4.el. 6 6




5. COAEPKAHUE JUCIUIIJINHBI

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

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yuyeoHoM
padoThI*

Pasnen 1

MeTo1p ONTHMH3ALNH
OpOUTANBHBIX CTPYKTYP
CITyTHUKOBBIX CHCTEM

11

OO11yie IPUHLIHUITEI TPOSKTUPOBAHHUS CITy THUKOBBIX
cucteM. CIocoOBI TIOCTPOCHUS CHCTEM
T7100aIEHOTO HETIPEPHIBHOTO 0030pa paioHOB
3emnn. bamncTnueckoe NpoeKTUPOBaHUE CHCTEM
30HaJIBHOTO HENPEPHIBHOTO 0030pa MOBEPXHOCTH
3eMiu.

JIK, JIP

1.2

OmnpeneneHre BpeMeHH pa3pbiBa B HAOJIIOICHUN
OJTHOI (PpOHTANIBHOI IPYIINOi BCEH TOBEPXHOCTH
3emun. Crioco0bl MOCTPOCHUS CITy THUKOBBIX
CHCTEM MEPHOJUIECKOT0 0030pa MOBEPXHOCTH
3emiu. [locTpoenue 6alIUCTHYECKUX CTPYKTYP
cucTeM 0030pa BCeH TIOBEPXHOCTH 3€MITH C MAIBIMU
paspsiBamu B HabmroeHnu. [locTpoenne cucrem
MEpHOANIECKOro 0030pa paifioHa Ha ITOBEPXHOCTH
3emin. bannuctudeckoe mpoeKTUPOBAHUE
BEPOSITHOCTHBIX CHCTEM KOCMUYECKUX alNaparoB.

JIK, JIP

1.3

CucteMbl KOCMUYECKHX anmnapaToB CBSI3H.
CryTHHKOBBIE PaJMOHABUTAIIMOHHBIE CUCTEMBI.
OCOOEHHOCTH MOCTPOCHHS METEOPOJIOTHYECKUX
cIyTHUKOBBIX cucteM. [locTpoenue cucrem 0630pa
KOCMHUYECKOT0 IpocTpaHcTBa. bannuctuyeckoe
MPOEKTUPOBAHHUE CHCTEM C UCIIOJIb30BaHUEM
0aJITHCTUYECKH CBSI3aHHBIX IPYIIT KOCMHUUYECKHX
anmnapaTos.

JIK, JIP

14

KocMmuueckue TpocoBsie cuctembl. OpOuTaibHOE
(bYHKIIMOHUPOBAHHUE CBI3AHHBIX KOCMUYECKHX
00bekToB. CONIMKEHNE B KOCMOCE C
HCIIOJIb30BAHHEM TPOCOBBIX CHCTEM. MeTo
(bOpMHUPOBAHUSI ONITUMAITBHBIX PEXKUMOB
YIPABISIEMOTO JIBUKEHHSI TPOCOBBIX CUCTEM MPU
pelIeHUH NPAKTHYECKUX 3a]ay.

JIK, JIP

Pazpnen 2

YucneHHO-aHATUTUYECKHE
METOABI ONTUMU3aLUI
OpOHTAIEHBIX MAaHEBPOB

2.1

VYpaBHEHHS ABIKEHUSI KOCMHUECKUX alllapaToB B
OTKJIOHEHUSIX OT IBUKEHUS 110 OIIOPHOU KPYTrOBOM
opbute. OJHOUMITYJIbCHBIE MaHEBpHI. I3MeHeHne
(OpMBI OPOUTHI B pe3yJIbTaTe MPHIOKEHUS
HUMIybca cKopocTH. OIeHKa BeTMYHHBI MAaHEBPOB,
BBIOOP HAYaJILHOTO OTKIIOHEHUS BIOJIb OPOUTHI IIPH
cTapTe KocMHu4eckoro arnmnapara. Heooxoanmele
yCIIOBHS ONTUMAaNbHOCTH. OCHOBHBIE THIIBI 3aJa4
ONTUMAJILHOIO MAaHEBPUPOBAHUS KOCMUYECKHUX
anmnaparoB

JIK, JIP

2.2

OnrumaiabHOE MaHEeBPUPOBaHUE B ITpolieme
KOCMHMYECKOTr0 Mycopa. MaHeBpbl YKIIOHEHHS
KOCMHMYECKOT'0 anmapara OT CTOJIKHOBEHHS C
KOCMHYECKIM MycopoM. OTIeHKa MaHEBPOB,
BBINTOJIHEHHBIX aKTHBHBIM KOCMHYECKUM OOBEKTOM

JIK, JIP

2.3

OnruMaabHOE MaHEBPUPOBAHKE B 3a/1a4e
KOCMHYECKOTo o0cmykuBanus. [lnannposanne
ONTHUMAJIEHOTO OOCITY>KUBaHUS TPYTIITHPOBKU
KOCMHNYCCKUX armapaTOB, HaXoOsIUXCs Ha
HEKOMILIaHAPHBIX opOuTax. OleHKa MaHEBPOB,
BBITIOJTHSEMbBIX AKTUBHBIM KOCMUYECKHX allaparoB,
MPH NIEPEBOJIE B OKPECTHOCTH 0OCITYKHUBAEMBIX
00BEKTOB

JIK, JIP

npaKmutteCKue/ceMuHapCKue SAHAMUAL.

* - sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3upoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MAaTepHaJIbl 1J151 0CBOEHHSA
AUCIHUTLTAHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynutopus JUTsl IPOBEICHUS 3aHATHI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATN3UPOBAHHON MEOCIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpEICTBAMHU MYJIbTUMEINA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENECHUS
3aHSITUN, TPYNIOBBIX U UHAUBHUIYaJIbHBIX
KOHCYJIbTAllMH, TEKYIIEr0 KOHTPOJIS U
KoMnbroTepHsblil | MPOMEKYTOYHOM aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KojuuecTBe 15 1mt.), 1ockoi (3KpaHoM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIUTOpHS U CAMOCTOSITEIILHOU Pa0OTHI
o0ydJaronuxcs (MOXKET UCTIOIb30BaThCS TS

TSt .
A . | IpOBeIeHUs] CEMHUHAPCKUX 3aHSATHI U
CaMOCTOSITEIIbHON .
KOHCYJIbTAITNH ), OCHAIIIEHHAS KOMILIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMnbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykaspiaercs OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. ABepkueB H.®., Bnacos C.A., boraues C.A., XKatkun A.T., Kynbsuig A.B.
bannucruyeckrie 0OCHOBBI IPOEKTUPOBAHUS PAKET-HOCUTENEH U CITyTHUKOBBIX CUCTEM: YUEOHHUK.
- CII6.: BKA umenu A.®. Mosxatickoro, 2017. - 300 c.

2. bapanoB A.A. MaHeBpUpOBaHNE KOCMUYECKHUX aIIapaToB B OKPECTHOCTH KPYTrOBOI
op6uTsl. - M.: M3nartensctBo «CriyTHUK Y, 2016. - 512 ¢

3. bopnosuneina T.B., Apatomes B.A. Teopust 1BUKEHUS NCKYCCTBEHHBIX CIIlyTHUKOB
3emut. AHAJIMTUYECKHUE U YUCIICHHBIE METOIBI: yueOHoe mocobue. - Tomck: U3a-Bo Tom. yH-Ta,
2007.-178 ¢

4. beneukuii B.B. Ouepku 0 IBUKEHUH KOCMHYECKUX TeN. Boimyck Ned. - M.:
Nznarensckas rpynna URSS, 2017. - 432 c.

Lononnumenvnasn numepamypa:

1. Bnacos C.A., KynsBuny A.B., Ckpunaukos A.H. Teopus nonera KocCMU4ECKHX
anmnaparoB: yueoHuk. - CI16: BKA umenu A.®. Mosxackoro, 2018. - 412 c.

2. sanoB H.M., JIvicenko JI.H. bannuctuka u HaBUranusi KOCMU4ECKUX annapaToB:
yueOHuK. 3-e uznanue. - M.: Jlpoda, 2016. - 528 c.

3. CazonoB B.B., bap6amosa T.®. Jlekiuu mo MexaHHuKe KOCMHYECKOTO MOJIeTa.
Cnennanbhsiii Kypce. - 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. Amksu, D.J1. Axkum, O.M.
Anudanos u ap.; otB. pen. B.IL. Jleroctaes, penaktopsl 3.A. Axkum, FO.I1. O.M. Anudanos,
B.B. Baxnuuenko, I'.H. 3acnaBckuii, A.A. Ianpkun, B.B. MBamkun, b.1. Karoprun, FO.H.
Pazymmnsriii, FO.I1. Yuei0simes, Ku. 1. 2012. Paznen 2.5. CnytHukoBsie cuctemsl. C. 180-224
5. Pazymmnsiii FO.H., llIkonsurkoB [.O. OCHOBHBIE HHTETpaIbl HEBO3MYIIIEHHOTO
IBIKeHUS u ypaBHeHHne 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 CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYI
HA OCHOBAHMH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mOmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTcKas oudimoreka onnaitn» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynpTant crynentay www.studentlibrary.ru
- OBC «Tpouukuiit MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (YOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanwvl 0Jis1 CamMoCmosmenbHol pabomsl 00y4arOWuxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc neknnii mo aucumIuinHe «/luHaMuKka v yrpaBieHUE KOCMUYECKHUMU CUCTEMaMM».

* - Bce y4eOHO-METOAMYECKHE MaTepUallbl Ul CaMOCTOATENBHOM paboThl 00yJaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYUC!

8. OIEHOYHBIE MATEPHUAJIbBI U BAJUIbHO-PEUTUHI OBAS CUCTEMA
OINEHUBAHUSA VYPOBHA C®OPMUPOBAHHOCTH KOMIIETEHIUU 11O
JUCIHUITIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JIHCLUIUIMHBI
«/luHAMMKa ¥ YNpaBIEHHE KOCMUYECKMMH CHUCTEMaMu» IpeAcTaBicHbl B IlpunokeHun x
HacTosueil Paboueli mporpaMmMe AUCHUIIINHBL.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPeOOBaHMI COOTBETCTBYIOIIETO
JOKaJIbHOr0 HOpMatuBHOro akta PY JTH.



PA3BPABOTYMUK:

Paszymusiii FOpuit

[Tpodeccop Hukonaesuu
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
CanteixoBa Oibra
JloueHT AnekcaHapoBHa
Honxcnocmo, BYTT Ioonuce Damunus U.0.



