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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

[lenpro ocBOEHUS AUCIUILINHBI SBISIETCS (POPMHUPOBAHHUE CIEAYIONTUX KOMITCTEHITHIA:

—IIK-1 — CriocobeH caMOCTOSITENTFHO CTaBUTh KOHKPETHBIE 3a/1a4l HAYYHBIX HCCIICIOBA-
HUH B 0077aCTH PU3UKH U PELIATh UX C TOMOIIBIO0 COBPEMEHHOM armaparypbl 1 HHPOPMAIIMOHHBIX
TEXHOJIOTHI C UCIOJIb30BAHUEM HOBEHIIIEr0 POCCHICKOTO U 3apy0eKHOT0 OTIBITA;

Pesynbraramu oCBOEHUS AUCIUIUIMHBI SBIISIOTCS CIEAYIOIMINE UHIMKATOPBI JOCTHKCHUS
KOMIIETECHIINI:

— UIIK-1.1 — 3HaeT OCHOBHBIE CTpATETHUH MCCICIOBAHNN B BRIOpAaHHOW 007acTH (DU3HKH,
kputepun 3Q(HEKTUBHOCTH, OTPAHUICHUS TPUMEHUMOCTH;

— UIIK-1.2 — YMeeT BBIACTATh U CUCTEMATU3HPOBATH OCHOBHBIC IEIHM HUCCIEIOBAaHUN B
BBIOpaHHOW 001acTH (HHU3MKH, U3BJICKATh MH(OPMAIIHIO U3 PA3IMYHBIX HCTOYHUKOB, BKITFOYAs I1¢-
PHOAMYECKYIO TIeUaTh U 3JICKTPOHHBIE KOMMYHUKAIIUU, TIPEACTABIISITH €€ B TOHATHOM BHUJE U (-
(eKTUBHO UCIOJIB30BATh.

2. 3axa4yv 0CBOCHM A JUCHHUIIAHBI

e (O3HaKOMHTbH CTYJEHTOB C IIMPOKO NMPUMEHSIEMBIMU Ha NMPAKTUKE YMCICHHBIMH METO-
JaMu HeOeCHOW MEXaHHUKHU U aCTPOJUHAMUKHY;
e Pa3BuTh HaBBIKK B peajU3al[Mi YUCIEHHBIX METO/IOB Ul PEUICHHs IPSIMbIX U 00pat-
HBIX 3aJ1a4 OpOUTAIILHON THHAMUKH.
3. MecTo IMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
JlucuuminHa OTHOCUTCS K 4YacTH 00pa30BaTelbHON MPOrpaMMbl, (popMHUpyeMON yHacTHH-
KaMM 00pa30BaTENbHBIX OTHOIIEHHH, IpeiaraeTcsi 00y4yaroluMcs Ha BEIOOD.
4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMH 1O TUCHUIJINHE
Cemectp 1, 3x3aMeH.
Cemectp 2, 3K3aMEH.
5. BxogHble TpeOOBaHMs AJI51 OCBOCHHMS AMCUHILIHHBI
Jljis ycrenmHoro OCBOeHHs TMCHUILIMHBI TPEOYIOTCS KOMIETEHINH, COPMUPOBAHHBIE B
X0JIe OCBOEHHS 00pa30BaTEIbHBIX MPOrpamMM IPEIIECTBYIONIET0 YPOBHS 00pa30BaHusl.
6. SI3bIk peanusanuu

Pycckuii

7. O0beM JUCUHMILTHHBI (MOTYJIf)

OO61as TpyA0eMKOCTh AUCHUILIMHBI COCTaBIsET & 3.€., 288 4acoB, U3 KOTOPHIX:
e JeKuMH: 64 u.;

® [IpaKTUYECKHE 3aHATHUS: 48 u.;

B TOM YHCJIE MMPAaKTHYeCKas MOATrOTOBKA: 48 4.

O06beM caMOCTOSTENBHON PabOTHI CTYACHTA ONpeeieH Y4eOHbIM IIIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE IO TeMaM

Tema 1. Uncnennoe MOJCIINPOBAHUC Op6I/ITaJ'IBHOFO JABHIKCHUA
YucaeHHbIE METOBI MPAMBIX U 06paTHBIX 3aga4 0p6I/ITaJ'H>HOI7I JUHAMUKH. YHCIEHHOE MO-
ACIINPOBAHUC. SCI)CI)CKTI/IBHOCTB YUCJICHHOTO MOACINPOBAaHUA.

Tema 2. Meron paznoxenus B pan Teinopa



Merton pasznoxkenus B psia Teitnopa. Metog Credencona.

Tema 3. Meroab! Pynre—KyTTh1

IIepebie Metonsl Pynre—Kyrrel. fIBHble MeTombl PyHre—Kyrtrel. YcenoBus mnopsaxa.
O1neHKa METOJMYECKON MOrpenrHOCTH. BIOOp BEIMUYMHBI I1ara MHTETPUPOBAHUS. DKCTPAIIONs-
uusa Puyapncona. Bioxennsie meronsl Pynre—Kytrel. HesBHbie MeToab!l PyHre—KyrThl. Komo-
KalMoHHbIe MeTobl. Metozsl ['aycca. Meron OBepxapra. [lopsiiok 1 BelMyMHa 111ara UHTETPU-
POBaHUs PU KOMITBIOTEPHON pean3aluy METO/A.

Tema 4. DkcTpanoyISIIMOHHBIE METOIbI
O6mmit moaxoxa. Anroputm Dittkena—Hesuina. Meton I'parra—bymupina—IlITepa. Beioop
BEJIMYMHBI I11ara HHTETPUPOBAHUS.

Tema 5. MHOromaroBble METOIbI

Metonsl Anamca. @opmynsl nuddepeHurpoBaHus. Peanusanusi HESIBHBIX METOJOB.
CxeMa npeTuKTOp—KOppeKTop. JInHelHbIe MHOTOIIIarOBBIE METO/IbI. Y CJIOBUSI TIOPSIIKa MHOTOIIIa-
TOBBIX METOJIOB. Y cTOMYMBOCTh N0 [lankBucty. HauBbicinid JOCTH>KUMBIN MOPSAIOK JISI YCTOM-
YUBBIX METOJ0B. O1leHKa JOKaIbHOU morpentHocTi. @opmyna Muina. BeiOop BemuyuHBI 11ara
WHTETPUPOBAHUA.

Tema 6. ['eomeTpuyeckre METObI

YpaBHEHUS] TapMOHUYECKOTO ocuuIsiTopa. HereomerpuanocTs MeTO10B Ditiiepa. Moau-
¢unupoBaHHble MeTo bl Diinepa. [Ipoeknonnslii MmeTo. [IpocThie CUMIUIEKTHUECKHE U CUMMET-
puunbie MeToasl. Metox Iltepmepa—Bepie. Metoas Houmasr. Metoast ['aycca 1 MHOromaro-
BbI€ METO/Ibl Kak reoMeTprueckue. OcoOEHHOCTH B peain3alii CUMIUIEKTHYECKUX METOOB.

Tema 7. Onpeneneaue opoOUT 13 HAOIIOICHUMA

OOpartHas 3ama4a OpOUTAIBHON JUHAMUKH. MoOJIEIbHBIC TPEICTABICHUS HAOIIOACHUH.
[IpeaBaputenbHOE onpeneneHne opoOuThl. MI30XpoHHBIE MPON3BOIHEIE. METO I perieHus oopar-
HOM 3amaur. Meton rpagueHtTHoro cnycka. Meron Hetorona. Meron [Maycca—HeroTona. Jlemi-
¢upoBanue. Meton JleBenOepra—MapxkBapara. OBpakHbie METObI. DH(HEKTHBHOCTH METOIOB
peneHust oopatHo# 3amaun. [IpoGiemMa HEOTHO3HAYHOTO OTIPEICIICHUS OPOUT.

9. Tekymmii KOHTPOJIb MO JUCHUIJIMHE

Texymuii KOHTPOJb MO TUCHUIUIMHE MPOBOJUTCS IMTyTEM KOHTPOJIS IOCEIaeMOCTH, MPO-
BEJICHUSI KOHTPOJIbHBIX paloT, U (ukcupyercs B (hopMe KOHTPOJIHHONW TOUKH HE MEHEE OJHOTrO
paza B ceMecTp.

10. Ilopsiiok MpoBeleHUsI M KPUTEPHUHN OLCHUBAHUS NIPOMEKYTOYHOM aTTeCTAIMU

DK3aMeHbl B IIEPBOM U BTOPOM CEMECTpe MPOBOIATCS B YCTHOM ¢opme. B mepBom ce-
MECTpPE CTYJEHT JOITyCKAeTCsl K DK3aMEHY, €CJIM OH BBIIIOJIHUJ NTPAKTUYECKOE 3aJaHue. JK3ame-
HAIlMOHHBIN OWJIET COCTOUT U3 ABYX TEOPETUUYECKUX BOIPOCOB M0 TeMaM Jiekuui (cM. 1. 8). ITpo-
JOJDKUTEIBHOCTD dK3aMeHa 1.5 yaca. Ha sk3ameHax mpoBepsOTCs pe3yJIbTaTbl OCBOCHUS JUCLIH-
muHbl 1o naaukaropam MIIK-1.1 u UIIK-1.2. Pe3ynbrarsl 3K3aMeHa ONpeeNstoTCs OLIEHKaMu
«OTJIIMYHO», «XOPOILIO0», «yAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHOM.

B nmpaktuyeckue 3a1aHuM HEOOXOAMMO POTrPaMMHO PEaTM30BaTh OAUH U3 PACCMOTPEH-
HBIX B JICKIIUSIX METOJIOB YMCIIEHHOI'O HHTETPUPOBAHUS OpOUT §-T0 MOpsIKa ¢ MOCTOSIHHBIM IlIa-
roM: saBHbIN MeTo PyHre—KyTThI; KomokannoHHslil Mmeroa Pynre—Ky1Tel Ha pazouenuu ['aycca—
Jlo6arTo; sKcTpanoisuuoHHbI Meton ['parra—bymupiia—IllTepa; MHOromaroBelii  MeTOA
Anamca—Mynsrona—bamdopra; reomerprueckuii Metos Mommsr. CTyAEHTH JOTKHBI HATIHCATH
KOJI MHTErpaTopa, MPOBECTH TECTUPOBAHUE U MCCIIEA0BATh €ro A3PPEeKTUBHOCT B KPYT'OBOM 3a-
Jaye IBYX Tell. SI3bIK MporpaMMHUpPOBaHUS BEIOMPAETCS IO JKEJIAHUIO CTYIEHTOB.



11. YueOHO-MeTOaUYECKOE 00ecIeUeHne

a) DJIEKTPOHHBIN y4eOHBIM KypC MO NUCIUIUIMHE B AJIEKTPOHHOM yHUBepcutere «Moodle» —
https://moodle.tsu.ru/course/view.php?id=32095

0) OreHOYHBIC MaTEePHAIBI TEKYIIETO KOHTPOJIS M TPOMEKYTOYHON aTTeCTAlUH 110 JUCIIUTLITHHE.
B) MeToauueckne yKa3aHus 10 OpraHu3alliid CaMOCTOSTEbHOM pabOThI CTYICHTOB.

12. Ilepeuenn y4eOHOI1 TuTEpaTyphl U pecypcos cetu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:
1. ApmomeB B.A. Yucnennoe monenupoBanue opOut HeOecHbIX Ten. M3marenbckuii [Jom
Tomckoro rocynapcrseHHoro ynusepcureta. 2015.
0) TOTOHUTENbHAS INTEpaTypa:
1. Hintz G. Orbital Mechanics and Astrodynamics. Springer. 2015
2. Gurfil P., Seidelmann P.K. Celestial Mechanics and Astrodynamics: Theory and Practice.
Springer. 2016.
3. Veris A. Practical Astrodynamics. Springer. 2018.
4. Montenbruck O., Gill E. Satellite Orbit. Springer. 2001.
B) pecypchl cetu HTEpHeT:
e http://astro.tsu.ru/OsChMet/
e http://astro.tsu.ru/ChIntODY/
e https://ui.adsabs.harvard.edu
e MarepuansHo-uHbopManonHas 6a3a Hayunoit 6nbmuorexku TI'Y

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOI M

a) JINIICH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE POTPAMMHOE 00ECIICUCHHE:

e Microsoft Office Standart 2013 Russian: maket nporpamm. Brirodaet nmpunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

e nyOnu4HO JocTymHbIe obmayHbie TexHosorun (GoogleDocs, Anaexc auck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

e DrekTpoHHBIN KaTanor Hayunoit ounbmuorexku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

e DjekTpoHHas oubauoTeka (penosutopuid) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

e DOBC Jlanp — http://e.lanbook.com/

e DOBbC KoncynbranT crynenta — http://www.studentlibrary.ru/

e (OoOpazoatenpHas wiargopma FOpaitt — https://urait.ru/

e DOBbC ZNANIUM.com — https://znanium.com/

e DOBCIPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOE o0ecreyeHue

e AyIUTOpUH AJIS MPOBEACHUS 3aHATHH JEKIIMOHHOIO THIIA.

e AyIUTOpUH Ul NPOBEJCHUS 3aHITUN CEMHHAPCKOIO TUIMA, UHIUBUYAIbHBIX U IPYIIO-
BBIX KOHCYJIbTAllMM, TEKYLIETO KOHTPOJIS ¥ IPOMEXYTOYHOM aTTECTallUH.

e [lomemieHus JUIsi CaMOCTOSTENILHONH pabOThI, OCHAILIEHHBIE KOMITbIOTEPHON TEXHUKOW M
JOCTYNOM K ceTu VIHTepHeT, B 3JeKTPOHHYIO HH(OPMALlMOHHO-00pa30BaTeIbHYIO CpelLy
U K M”HPOPMALMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Undopmanus o paspadoTunkax

AsmromieB Buktop AnaronbeBud, A.¢.-M.H., ToMCKHil rocyHUBEpCHTET, TIpodeccop
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