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1. Heab u niiaHupyemMble pe3yabTaThbl OCBOCHHUS UCHUNIMHBI (MOAYJIS)

[{enpr0 OCBOEHUS TUCIUTIIAHBI SBJISETCS (DOPMUPOBAHHE CICTYIONTNX KOMIICTCHITUI:

OIIK-2 — CnocoOHOCTB pa3pabaThiBaTh OPUTHHAIBHBIE AITOPUTMBI U IPOrPaMMHBIE
CpEICTBa, B TOM YHCIIE€ C UCTIOJIb30BAaHUEM COBPEMEHHBIX MHTEIUIEKTYalIbHBIX TEXHO-
JIOTH, JJIs perieHus npo(ecCHOHAIBHBIX 3a/1a4;

OIIK-7 — Cnocob6HocTh pa3pabaThiBaTh M MPUMEHATh MaTEMaTHYECKUE MOJICTH
MPOLIECCOB M OOBEKTOB MPHU PEIICHUHU 3aJad aHaju3a U CHUHTE3a paclpeaeseHHBIX
MH(POPMAIIMOHHBIX CHCTEM U CUCTEM MOICP>KKU MPUHATHS PEILICHHIA;

[IK-2 — Cnoco6GHOCTh BBHIOJHATH (QyHAAMEHTAIBHBIC W TMPUKIIAIHBIE pabOTHI MMO-
HCKOBOTO, TEOPETUYECKOI0 M SKCIIEPUMEHTAILHOTO XapakTepa IS pelIeHHs 3a/1ad
KOCMHMYECKOU T'€0/Ie3UN U T€OJUHAMUKH.

Pe3ynbpraTamu 0CBOCHUS TUCHUIUIMHBI SIBISIOTCA CIEAYIOUIME UHIUKATOPBI JOCTHUKEHUS
KOMIIETEHIINN:

HNOIIK-2.1. Bnaneer noaxogaMy B alTOPUTMU3ALUKM U TTPOTPAMMHUPOBAHUS YHCIICH-
HBIX METOJIOB OPOUTATHHON JUHAMUKHU

NOIIK-2.2. 3HaeT coBpeMeHHBIE MOAXOAbI, METOJIbI M TEXHOJIOTHH B 0OJIACTH UHTEII-
JIEKTYaJIbHOTO aHalu3a JAHHBIX ISl IPUMEHEHUS! UX B YUCIEHHOM MOJECIUPOBAHUU
OpOUTATBLHOTO ABUKCHUS

NOIIK-2.3. YMeeT UCHOab30BaTh METObI COBPEMEHHBIX MHTEIUIEKTYAIbHBIX TEXHO-
JIOTUH IS pelIeHNs 3a1a4 OpOUTATBHONW TUHAMHUKU

NOIIK-7.1. 3naet knaccudukanuo opOUTATBHBIX MOJIEICH U METOAO0B; YMETh IPO-
BOJMT aHAIHN3 UX MPUMEHUMOCTH NP PEIICHUH 33]1a4 OpOUTATBHON JUHAMUKH
HOIIK-7.2. YMeer pa3pabaThiBaTh OpOUTAIbHBIE MOJACIU C HCIOJIb30BAHUEM YHC-
JICHHBIX METOJIOB B PEIICHUH 3a[a4y OpOUTATbHON TUHAMUKU

NOIIK-7.3. YMeeT NpUMEHATh YUCICHHBIE METOMbI Ui 00pabOTKU U3MEPUTEIBHBIX
JTAaHHBIX HHPOPMAIIMOHHBIX CITYyTHUKOBBIX CUCTEM

NIIK-2.1. 3raeT mMeTonpl pabOTHI ¢ COBPEMEHHBIMU MH(POPMAIIMOHHBIMU CITYTHUKO-
BBIMHU CHCTEMaMH

NIIK-2.2. Ymeer MoaenupoBaTh JUHAMMKY CIIyTHHKOBBIX CHCTEM M HMCIIOJIb30BaTh
MOJTyYeHHbIE MAaTeMaTHYeCKHUE MOENH JUIsl pa3padOTKH METOAOB pEIICHUs 33134
r€0IMHAMUKH

2. 3ana4m 0CBOCHUA JUCHHUIINHBI

O3HaKOMUTH CTYJIEHTOB C IIHPOKO MPUMEHSIEMBIMU Ha MPAKTUKE YHCICHHBIMU METO-
JaMu HeOECHOM MEXaHHWKHU M aCTPOJNHAMUKH;

Pa3BuTh HaBBIKK B peanu3alliil YHUCICHHBIX METOJIOB JJIs PEHICHUS MPSIMBIX H 00pat-
HBIX 33]1a9 OpOUTAILHON TUHAMUKHY.

3. MecTo JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmmMbl

JlMcuMIImHA OTHOCHTCS K 00s13aTEIbHOM YacTH 00pa30BaTeIbHONU MPOTPAMMBI.

4. Cemectp(b1)ocBoeHus: U popma(bl) NPOMEKYTOUHOM ATTECTANUM 110 TUCHUIIJIMHE

Cemectp 1, 5K3aMeH.
Cemectp 2, 5K3aMeEH.

5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS IMCHUILIHHbBI

Jljis ycTIenrHoro OCBOCHUSI JUCIUILIMHBEI TPeOYIOTCS KOMIETEHLIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTPaMM MPEIIECTBYIOUIETO YPOBHS 00pa30BaHuUs.



6. S13bIk peanuzanun

Pycckuii

7. O0beM TUCHUNIHHBI (MOTYJIA)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET & 3.€., 288 4acoB, U3 KOTOPHIX:
e jekumu: 16 4.;

e ceMuHapckue 3aHsaTus: 0 4.

® [paKTUYECKHEe3aHATus: 48 u.;

e Jj1aboparopHsbie padboThI: () .

B TOM YHCJIE€ MPAKTUYECKas MOAroTOBKa: 16 4.

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanmne TMCUUNJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. UucneHHoe MOI€TMPOBaHNE OPOUTAIBHOTO ABHKEHUS
YucneHHble METOMBI MPSIMBIX M OOpaTHBIX 3a/1a4 OpOUTANbHOM AMHAMUKHU. YncieHHoe
MoaenupoBaHue. I(H(HEeKTUBHOCTh YUCIEHHOTO MOJCIUPOBAHUSL.

Tema 2. Meton pasnoxenus B psn Telnopa
Merton pasznoxenus B ps Teinmopa. Meron Credencona.

Tema 3. Meroasl Pynre—KyTTb1

IlepBoie Meronbl Pynre—Kyrrel. SIBHble Metonwsl PyHre—KyrTel. VYcioBus mnopsizka.
OrneHKa METOIMYECKON MOTPEIIHOCTH. BBIOOp BEMWUYWHBI 11ara WHTETPUPOBAHUS. DKCTPAIOJIS-
s Puuapncona. Bnoxennsie Mmetonsl Pynre—Kyrrel. HesiBHble MeTonb! Pynre—Kyrrol. Komo-
KalmoHHbIe MeToAbl. MeToapl ["aycca. Meron OBepxaprta. [lopsaiok 1 BeTuynHa 11ara MHTETrpu-
pOBaHMs IPU KOMIIBIOTEPHOH peann3alii METOAA.

Tema 4. DKCTpanoALMOHHBIE METOIbI
O6mmit moaxon. Anroputm OuTkeHa—Heswmia. Meton ['parra—bynupma—IliTepa. Boi-
0Op BEIMYMHBI II1ara HHTETPUPOBAHUSI.

Tema 5. MHOromniaroBsle METObI

Meroast Anamca. @opmynsl auddepeHuupoBanus. Peanm3anus HESIBHBIX METOJIOB.
Cxema npeaukTop—KoppekTop. JInHelHble MHOTOLIArOBble METO/bI. Y CJIIOBHS MOPSIAKA MHOTO-
IIarOBBIX METOJOB. YcTOM4YMBOCTh Mo JlamkBucty. HauBbICIIMN JOCTHMKUMBIA TOPSIAOK ISt
yCTOMYUBBIX MeTO0B. O1eHKa JIoKanbHOM norpemnoctu. @opmyna MuiHa. Beibop BenmnunHbI
iara MHTErpupOBaHUS.

Tema 6. 'eomeTprdecKre METOIBI

VYpaBHEHMs] rapMOHMYECKOIro ocuuiuiaropa. Hereomerpuunocts MeTonoB Jinepa. Mo-
nudunrpoBanHbple MeTonbl Oiiepa. [lpoekimonHbii Meton. [IpocThie CHMIIEKTHYECKUE |
cuMMeTpruHEle MeToasl. Metox IlItepmepa—Bepne. Meroast Mommusr. Meroas! Taycca 1 MHO-
rOLIAroBbIE€ METOJbl Kak reomerpuuyeckue. OCOOEHHOCTH B peayn3allii CUMIIJIEKTHUECKUX Me-
TOZOB.

Tema 7. Onpenenenue opOUT U3 HAOIIOACHUN

OOparnas 3amaya OpOWTATBLHONW JUHAMUKH. MOJENbHBIC MPEACTaBICHUS HAOIIOACHUM.
[IpensaputenbHoe omnpexaeneHue opoutel. M30XpoHHBIE MPOU3BOAHBIE. METOABI pelieHus 00-
patHoOi 3amaun. Meton rpagueHTtHoro cmycka. Meron Hetorona. Merton I'aycca—HproToHa.
HemnpupoBanue. Metos JleBen6epra—MapkBapara. OBpaskHbie MeTobl. D(heKTHBHOCTD Me-
TOJOB perieHus: 0opaTHoi 3agaun. [IpodiiemMa HEOJTHO3HAYHOTO OMPEICICHHS OPOUT.



9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymwii KOHTPOJIb MO TUCHUILTMHE TPOBOJUTCS ITyTEM KOHTPOJIS MOCEIAeMOCTH, TIPO-
BEJICHUSI KOHTPOJBHBIX PaboT, U (pukcupyercs B popMe KOHTPOJIBLHOW TOUKH HE MEHEE OJHOTO
pasa B ceMecTp.

10. ITopsiaok NpoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluH

DK3aMeHBI B IIEPBOM M BTOPOM CEMECTpE MPOBOAATCS B ycTHOW ¢opme. B mepBom ce-
MECTpE CTYACHT JO0IyCKAaeTCs K 3K3aMEHY, €CJIM OH BBIIIOJIHUI NIPAKTUYECKOE 3aJaHHE. JK3aMe-
HAIlMOHHBIN OMJIET COCTOUT W3 JIBYX TEOPETHUYECKHX BOIPOCOB IO TeMaM JIEKIHHA (CM. TI. 8).
[IponomxurensHOCTh dk3ameHa 1.5 waca. Ha sk3ameHax IpoBepsItOTCS pe3yibTaTbl OCBOEHUS
nucuuminabel o u"aukaropam MOIIK-2.2., UOIIK-7.1. u UIIK-2.1. Pe3ynbTaThl »K3aMeHa
ONPENIETSAIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOILIO0», «YIOBIETBOPUTEIBLHOY», «HEYIIOBIETBOPHU-
TEJIBHO.

VYcnemHoe BBIIOJIHEHNE MPAKTUYECKOTO 3a4aHUs SIBISETCS PE3yJIbTaTOM OCBOCHMSI UC-
uumHel o uHaukatopam MOIIK-2.1., MOIIK-2.3., UOIIK-7.2., UOIIK-7.3. u HWIIK-2.2.
B mpaktudeckue 3amaHuyd HEOOXOAMMO MPOTPAMMHO PEau30BaTh OJUH U3 PACCMOTPEHHBIX B
JEKIHUAX METOAOB YHCIEHHOTO MHTErPUPOBAHUS OPOUT 8-TO MOPSAKA C MOCTOSHHBIM IIAroM:
saBHbIM MeTon PyHre—KyTThl; KoyutokanuonHslid Meton Pynre—KyrTel Ha pa3Ouenun [Maycca—
Jlob6arTo; sxcTpanonsunoHHbiii MetoA ['parra—bynupma—Illtepa; MHOTOIIAroBeIi MeTo Amam-
ca—Myubrona—baupopra; reomerpuueckuii Merox Moumpl. CTyIeHTHI TOMKHbI HAHCATh KO
MHTErpaTopa, MPOBECTH TECTUPOBAHUE U HCCIENOBaTh ero 3¢ (EeKTUBHOCTh B KPYroBOil 3aj1aue
IBYX Tell. SI3bIK MPOTrpaMMHUPOBAHIS BBIOUPAETCS TI0 KEJIAHUIO CTYIEHTOB.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO TUCHMILIMHE B AJIEKTPOHHOM yHHBepcurere «Moodle» —
https://moodle.tsu.ru/course/view.php?1d=32095

6) OrieHOUHBIE MaTEepPHAJIbl TEKYIIIETO KOHTPOJIS M MMPOMEKYTOUHOM aTTeCTAIlH 110 JUCLUTUIMHE.
B) MeTonuueckue yKa3aHus 10 OpraHu3aliy CaMOCTOSTEIbHOM pabOTHI CTYCHTOB.

12. Ilepedyenn y4yeOHOM JauTEpaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHas JIuTepaTypa:
1. AsmiomeB B.A. UucnenHoe MojenupoBaHue opOUT HeOecHbIX Ten. M3marensckuit Jlom
TomMmckoro rocynapctBeHHOro yuuBepcurera. 2015.
0) MONOJHUTENbHAS IUTEpATypa:
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-uHpopMarmonHas 6aza Hayunoit 6ubmuorexku TI'Y



13. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH

a) JIMIIEH3WOHHOE U CBOOOIHO PAcIpPOCTPaHsIEMOE MPOrPaMMHOE 00ECTICUCHHE:

Microsoft Office Standart 2013 Russian: maker nporpamm. Brioyaet npunoxxenusi: 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);

nyOoIuYHO OCTyMHBIE 00mauHbie TexHonoruu (GoogleDocs, SIHIeKC TUCK | T.1.).

0) nH(pOPMAIIMOHHBIE CTIPABOYHBIC CHCTEMBI:

OnexTpoHHbIi Katanor Hayunoit 6udauorexu TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
DnekTpoHHas oubimoreka (peno3utopuid) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

9BC Jlaas — http://e.lanbook.com/

ObC Koncynbrant crynenta — http://www.studentlibrary.ru/
ObpazoBarenbHas wiatdopmalOpaiit — https://urait.ru/

OBC ZNANIUM.com — https://znanium.com/

OBCIPRbooks — http://www.iprbookshop.ru/

14. MarepuajbHO-TeXHHYECKOe 0O0ecreyeHue

Aynuropuu Ui IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun 1 TPOBEAEHUS 3aHATUN CEMUHAPCKOrO THUIA, UHIUBUYAIbHBIX U IPYMIO-
BBIX KOHCYJIbTAlUH, TEKYIErO0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALUU.

[TomereHust 111 CaMOCTOATEILHON pabOThI, OCHAIIICHHBIC KOMITBIOTEPHOU TEXHUKOH U
JIOCTYTIOM K ceTH VHTepHET, B 3JIEKTPOHHYIO WH(DPOPMAIMOHHO-00Pa30BaTEIbHYIO CPEAY
U K MTH(OPMAITMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Uudopmanus o pa3padoTunkax

AsnromieB Buktop AnaronbeBud, 1.¢.-M.H., TOMCKHIT rOCyHUBEPCUTET, podeccop
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