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1. eab u njIaHupyeMble pe3yabTaThl 0CBOCHHS JUCHUNIHHBI (MOIYJIs)

[lenpro OCBOEHUS TUCIUTLINHBI SBISETCS POPMUPOBAHUE CIICAYIOMINX KOMITETSHITUH:

—OIIK 2 — crnocoOGHOCTh MPOBOAUTH HAyuYHBbIE HCCIEAOBAHUA (UINYECKUX OOBEKTOB,
CUCTEM U MIPOLIECCOB, 00pabaThIBaTh M MPEACTABIATH YIKCIIEPUMEHTAIbHBIC TaHHEIC,

—IIK-1 — cnocoOHOCTh MPOBOAWTH Hay4yHbIE HCCIEAOBAaHUS B BBHIOpAHHOM 00JacTu c
WCIIOJIb30BAHUEM COBPEMEHHBIX HKCIEPUMEHTAIBHBIX M TEOPETUUECKUX METOJ0B, a TaKkKe
MH(OPMALIMOHHBIX TEXHOJIOTHH.

Pesynbraramu oCBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HNOIIK 2.2. yMeHue aHaIM3UpOBaTh U HHTEPIPETUPOBATH HSKCIECPUMEHTAIBHBIE U
TEOPETUYECKHE JaHHbBIC, MOJIYICHHBIE B X0JI¢ HAyYHOTO HCCIEA0BaHMUs, 0000IaTh MOMTy4YeHHBIC
pe3ynbTaThl, (HOPMYIUPOBATH HAYYHO OOOCHOBAHHBIE BBIBOJIBI 10 PE3yIbTaTaM;

UIIK 1.1. ctocoGHOCTh cOOMpAaTh U AaHATU3UPOBATh HAYYHO-TEXHUUYECKYIO WH()OPMAIIHUIO
0 TEME HCCeloBaHusl, 0000IIaTh Hay4YHbIE JaHHBIE B COOTBETCTBUM C 3aJadyaMu
MCCJICIOBAHMUS.

2. 33}13‘11/1 OCBOCHHA TUCHHUIIIMHBI

— 3HaKOMCTBO C OCHOBHBIMU IMOHSATHUSMHM JUHAMUKA HMCKYCCTBEHHBIX CIIyTHUKOB
3emin (MIC3), ypaBHEHHSIMH JBH)KCHHUS, AQHAIMTUYCCKMMHU W YHUCICHHBIMH METOJaMH HUX
pelleHus, a TaKKe pa3IMyHbIe criocobamu npeacTaBineHus aeiictyrommx Ha UC3 cu,

— @opMHUpPOBAHHWE OCHOBHBIX MPEACTABICHUM O MPAKTUYECKOM IPUMEHEHUHU METOJI0B
teopuu npxenus MC3.

3. MecTo AMcHMIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuunianHa OTHOCHTCS K 4YacTH oOO0pa3oBaTeIbHON MporpamMmbl, (GOpMHpPYEMOit
yYaCTHMKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, Ipe/ylaraeTcsi 00y4aronmcest Ha BBIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMH 0 AUCHHUIINHE

CemecTtp 7, 5K3aMeH.

5. BxoaHblie TpeﬁoBaHI/lﬂ AJifd OCBOCHUSA JUCHUIIJIHUHBI

JUis  yCHEeIIHOTrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yinbTaTbl OOy4eHHUs 110
cienyromuM — aucuumiuHam:  HeOecnass  mexaHuka, TexHoloOrMM IporpaMMHUpPOBaHuS,
@®yHaaMeHTalbHas aCTPOMETPHSL.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUIIHHBI (MOTYJIA)

OO61mast TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 3 3.€., 108 vaca, u3 KOTOpBIX:
— Jeknuu: 32 4.;
— cemuHapckue 3ansatus: 0 4.
— MPaKTHYECKUE 3aHATUS: 32 4.;
— nabopatopHsie paboTsl: 0 U.
B TOM YHUCJIC TTPAKTHIECKast MOATOTOBKa: 0 .
O0BbeM caMOCTOSTENBHON pabOThI CTYICHTA ONpeeNieH Y4eOHBIM IIIaHOM.



8. Conepikanne TUCHUILIHHBI (MOXYJIfA), CTPYKTYPUPOBAHHOE MO TEMaM

Tema 1. BBegenne

Ocobennoctu kypca guHamukn MWMC3. CBs3p ¢ JIpyrdMH  aCTPOHOMHUYECKUMH
JTUCHHUTITUHAMU

Tema 2. CucremMbl KOOPAUHAT, HCI0Jb3yeMble B KOCMUYECKOM reoie3uu

— HeOecHass HeBpamiamomascs CUCTeMa KOOPAMHAT, TEOLEHTpUYECKas oOIIe3eMHas
cucTeMa KOOpIMHAT.

— Meroasl co31aHNs aCTPOHOMHYECKUX CUCTEM KOOPAMHAT.

Tema 3. Indppepennuanbubie ypaBHenus asuxenusi (AY/l) B aHaiuTu4eckux u
YHMCJIEHHBIX MOJEJIAX

— YpaBHEHUsI IBM>KEHHS B IPSIMOYTOJIBHBIX KOOpAMHATaX

— YpaBHMBaHMS B OCKYJIHUPYIOIINX KEIUIEPOBBIX 3JIEMEHTAX.

— Kanonnueckas ¢hopma ypaBHenuii nprkenust MC3.

Tema 4. Mogean ciJ1 B AaHAJIMTHYECKHX M YUCJIEHHBIX MeToAax pemenus Y ]

— I'paBuTanimonHoe nojie 3emiu.

— @opMBbI IPEACTABICHUS T'€ONOTEHIAIA

— Mopenu cuil, UMEIOLUX NOTEHIIHAI

— Mopenu cuil, He UMEIOIUX MOTEHIAANIA.

Tema 5. Ananutudeckue Metoabl pemenus JY /1

— I'maBHas nmpo6iiema Teopun nBmwxkeHust UC3 u criocoObl ee perieHus

— IpuHIMIIBI pa3inokeHne BO3MYIIAIoel (yHKINUN B P,

— Tunsl mpoMeKyTOUHbIX opouT B quHamuke NC3

— [Ipumenenue o6o0eHHOr0 Metoaa Jlarpanyka Bapuanuu MPOU3BOJIBHBIX MOCTOSHHBIX
B 3amavax guHamuku MC3

— Metoant ocpennenus Y/l B 3agauax nuHamuku MC3.

— O030p CYLIECTBYIOINUX BRICOKOTOYHBIX aHATTUTHYECKHUX Teopuil nBrkenus MC3.

[IpumeHeHne aHAIUTUYECKUX METOJOB B IOCTPOCHHM aJIropuUTMOB O0pTOBBIX OBM
KOCMHUYECKHX aIllapaToB

Tema 6. MeToabl UncjieHHOT0 MoAeupoBaHus ABuxenuss UC3.

— Oco0eHHOCTH PUMEHEHUsI YUCICHHBIX MeTon0B pernenus IV /] B 3agauax qTuHaAMUKA
NC3.

— IlocTpoeHne BBICOKOTOYHBIX YHUCIEHHbIX Mojened asBmwxkenus HC3. O630p
CYILIECTBYIOIIUX MOJCIIEH.

— [IpyMeHeHre 4YHCIIEHHBIX METOJOB B IOCTPOCHHUM aIrOpUTMOB OopTOBBIX OBM
KOCMHUYECKHX aIllapaToB

Tema 7. Uncnennoe MoaeIupoBaHue 00JILIINX CHCTEM OKOJI03¢MHBIX 00bEKTOB

— OCOOEHHOCTH ~ MOJENUPOBAaHMS  OOJNBIIMX CHUCTEM  OKOJO3EMHBIX  OOBEKTOB.
Hcnonb3oBaHue napaiieabHbIX BBIYUCICHUI.

— Onucanne «Yucnennoi moaenu asuxenus cucrteM MC3» u npuMepsl ee IpuMeHEHHUs

Tema 8. IlocTpoeHre YUCICHHO-AHATUTHYECKUX METOI0B UCCIeI0BAHUSA JUHAMUKH
HnCs.

— Oco0eHHOCTH TOCTPOCHHS YUCICHHO-aHAIUTUYECKUX aJITOPUTMOB JUIsl UCCIIEAOBAHUS
U TIporHo3upoBanus asmxeHus MC3.

— [IpuMepsl 4YKMCIIEHHO-aHATUTUYECKUX aJTOPUTMOB U ONHCAHUE PE3yIbTaTOB HUX
VCITOJIb30BaHUS.

9. Tekymuii KOHTPOJIb MO TUCHUTLIAHE

TCKYH_II/Iﬁ KOHTPOJIb MO AUCHUIIIMHEC IIPOBOAUTCA IMYTEM KOHTPOJI IMOCCIIaCMOCTH,
MMPOBEACHNS KOHTPOJIBHBIX pa60T, JOKJIaA0B, BBIIIOJHCHUSA AOMAaIIHUX 3az(aHm71, OTYETOB IIO



pe3ysibTaTaM BBINOJHEHHUS] MPAKTHUECKUX 3aJaHuil, U ¢ukcupyercs B (opMe KOHTPOJIHHOU
TOYKH HE MEHEE OJJHOTO pa3a B CEMECTp.
B cnyuae npomycka 3aHsTHSL, CTYJIEHT MOJIy4aeT 3a/laHue 10 MPOIYIICHHOM TeMe.
OrneHka TeKyIen ycreBaeMOCTH OIPeIeNsieTcs Kak cpeaHee apuMeTHIecKoe U3 OICHKH
y4eOHOM NesTeIbHOCTH CTYIEHTA.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUHN OLICHUBAHUSA l'[pOMe)KyTO‘lHOi/i aTTeCTallumn

DK3aMeH MPOBOJMTCS B YCTHOH dopme 1Mo OmiieraM. DK3aMEHAITMOHHBIM OUJIET COCTOMT
U3 JABYyX yacTted (OJAHOrO TEOPETHYECKOro BOMpOca U  MPAKTUYECKOrO  3aJaHusd).
[IponoikuTenbHOCTH SK3aMeHa 1,5 yaca.

bunetsl coctaBieHBl TakKUM 00pa3oM, YTOOBI IMPOBEPUTH OCBOCHHE OOYYAIOIIUMCS
qucuuIIuHbl o naaukaropam: MOIIK 2.2; UIIK 1.1.

Kaxxmass BeImonHsAEMas 4YacTh 3K3aMEHAIIMOHHOIO OMIIETa OIEHHBAETCA II0 CHUCTEME:
COTIUYIHOY, «XOPOIIOY, KYIAOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY

OrneHka TPOMEXKYTOYHOM aTTECTAIIMK OMPEIENIeTCS KaK CpeHee apu(METHUECKOe W3
OIICHOK 32 BBIMOJHEHHE 33/laHUl OWiieTa U OIEHKU TEKYIIEH ycreBaeMOCTH B COOTBETCTBUU C
Ta0JIMIIeH, TPUBEICHHON HWKE, PU YCIIOBUH, YTO BCE OIEHKH HE HIKE «yIOBICTBOPUTEIHLHOY.
B cnyuae, ecnu oJjHa U3 OLICHOK «HEYIOBJIETBOPUTEIHLHOY, 00IIast OIICHKA HE MOXKET OBITH BBIIIE
«YIIOBIIETBOPUTEITHHOY.

OHCHI/IBaHI/IG HpOMe)KYTOqHOﬁ arrecranmuu

Ornenka Kputepuit onenuBanus
OTJIMYHO cpeanee apudmeruueckoe 4.7-5
XOPOLLIO cpennee apudmernueckoe 3.7-4.6

cpenuee apudgmernyeckoe 3-3.6

YZOBJIETBOPUTEIILHO U/UIM OJJHA U3 OLIEHOK HA 9K3aMEHE U UTOroBas 3a
TEKYIINHA KOHTPOJIb - «HEYAOBIETBOPUTEIHHOY

cpennee apudmeTrdeckoe <3,
HEY/IOBJICTBOPUTEIHHO

(OT ABYX U bouee OIICHOK «Hey,Z[OBJ'IeTBOpI/ITeJIBHO»)

HpI/IMepHHﬁ MEpCUCHb TCOPCTUYCCKUX BOIIPOCOB, BXOIAIINX B COCTAB OUJIeTOB Ha
OK3aMCHC:

Paznoxenue renoreHmnuana B paj no chepruueckuM QyHKIUIM.

@DopMbI NpeICTaBIeHHs TeONOTEHIHAaa

PexyppeHTHBIE alTOPUTMBI AJIs1 BBIYMCICHUS MIapoBbIX GyHKIUNA VNm

[Tpupona BO3MyIIEHHS OT TMPHIMBHBIX JeQOpPMAalUil IEHTPAIBHOTO Tela U CIIOCOOBI

yudeTa 3THUX BO3MYIIEHUH B COOTBETCTBUU ¢ pekoMeHaanusmu IERS.

Bo3mymienns ot Tpetbero tena. CriocoObl BEIYUCIEHUS] KOOPIMHAT TPETHETO Tela.

Bosmymienust ot cBeToBoro naBieHus. TeHeBast pyHKIUSA

7. BoamymeHust OT compoTuBiIeHHss — arMocdepsl. Mojenu BBIUUCIECHUS TUIOTHOCTH
aTMocdepsl

8. Paznoxenune Bo3Mymaromed Gpynkmun B psan [lyaccona. OCOOCHHOCTH MPeICTaBICHUS
BO3MYyUIaONEel PyHKIIUN B aHATUTHYECKUX TEOPHUSX.

9. T'maHas mpoOniema B Teopuu aemkenus MC3. Bexosreie m3menenus opout MC3

10. Tumnbl npoMeXyTOUHBIX OpOUT B Teopun aBmxenus MC3.

11. Bo3mymieHHs OT T€ONOTEHIIMAIa, YaCTOTHBIC PE30HAHCH M WX BIUSHHUE HA JTUHAMHKY

NC3.

PwdE

o o



12. Anroput™M yyeTa JIyHHO-COJIHEYHBIX BO3MYIICHUN B aHAJTUTHUECKUX TEOPUAX TBUKCHUS
NC3.

13. OGo6menHbIi MeTox Jlarpanika Bapuauy MPOU3BOIBHBIX MTOCTOSTHHBIX

14. MenneHnsle U ObICTPBIE IEPEMEHHBIE.

15. IIpuHUUIIBI TOCTPOEHHUSI METOJIOB OCPEIHEHHUS YpaBHEHUN ABM)KEHUS HEOECHBIX Tel

16. Meron [enone-Llaiinens. Kanonumueckoe npeoOpa3zoBaHus OT HCXOIHBIX MEPEMEHHBIX

K ocpeqHeHHBIM. [IpousBopsias GyHKIMA U €€ 0OCOOEHHOCTH.

17. Metoxn Xopu-/lenpu ycpeaqHeHus ¢ OMOUIBIO PSI0B U rpeodpa3oBanus Jln

18. CpaBHuTeNbHAas XapaKTEPUCTUKA METOJOB YCPEIHEHHUS.

19. MeTtoapl Ka4eCTBEHHOTO aHAINM3a BO3MYIIIEHHOTO JIBUKECHUS

20. BekoBble pe30HAHCHI U UX BIUSHUE HA OPOUTAIBHYIO IBOJIOLHUIO.

21. TlocraHOBKa 3a/1a4¥l YUCICHHOTO MOIerpoBaHus aprmwkenus NC3

22. Uucnennsle Mmeronabl pemeHuss OJY, wucnonb3dyeMble B 3aJayax BBICOKOTOYHOTO
MozenupoBanus auxkenus MC3

23. Meronuka YHCIEHHOTO UCCIEOBAHME CTPYKTYpPhl BO3MYIICHHH OpOUTAIBHOTO
nemxenus C3.

24. Knaccudukamus opobur MC3 mo, BbICOTE MOjieTa 3KCIEHTPUCUTETY U HAKIOHEHHUIO
opOowuT.

25. UncneHHOE MOIETTUPOBAaHUE OONBIINX CUCTEM OKOJIO3EMHBIX OOBEKTOB.

26. Pacnpenenenne 00bEKTOB KOCMUYECKOTO MyCOpa B OKOJIO3€MHOM TPOCTPAHCTBE.

27. XapakTepuCTUKH OpOUTATBHON 3BOJIOLMU ()ParMEHTOB KOCMHUYECKOTO Mycopa B 30HE
I'EO.

28. OpbOutanpHoii 3BoIONUU 0TpaboTaBX KA HMHPOPMAIMOHHBIX CITyTHUKOBBIX CHCTEM.
['JIOHACC u GPS.

11. YueOHO-MeTOoaAu4YECKOE 00ecmeueHmne

a) DJEKTPOHHBIA Y4YeOHBIH KypC MO JUCHHUIUIMHE B DJICKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=32986

0) OrleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluH 110
JUCLHUILIINHE.

B) Meroaunueckue ykazaHus [0 OPraHu3aliy CaMOCTOSITENIbHON pabOoThI CTYIEHTOB.

12. Mlepeuyens y4ueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTepaTypa:

— bopnosunpsina T.B., ApmromeB B.A.. Teopust 1BUKEHUS MCKYCCTBEHHBIX CITyTHHKOB
3eMid. AHaTUTUYECKUE U YHCIIEHHBIE MEeTO/Ibl: yueOHoe mocobue. Tomck. M3a-Bo Tom. yH-Ta.
2016.-262 c.

— ApmomieB  B.A. YucnenHoe MojenupoBaHMe OpOMT HeOecHBIX Tel. TOoMCK:
W3narensckuit Jlom TomMckoro rocyaapcTBeHHOTO yHHBepcuTeTa, 2015. 336 c.

— bopnosuisina T.B. Texnonorun rJ1006aTBEHOTO MO3ULIUOHUPOBAHUS
(GPS/TJIOHACC)/2nexkTpoHHoe ydueOHoe nocoowue. Tomck.2007 URL:
http://astro.tsu.ru/TGP/index.html

— UK TJTTIOHACC. Ob6mee onucanre CUCTEMBI ¢ KOJIOBBIM pasjaenenneM. Pempakius 1.0
-M.: AO «Poccuiickue KOCMHUYECKHE CHUCTEMBI» 2016. 133 c.
URL.: https://russianspacesystems.ru/bussines/navigation/glonass/interfeysnyy-kontrolnyy-
dokument/

0) ITOTOJTHUTEIbHAS JTUTEPATYpa:

— bopnosunpsina T.B., ApmromeB B.A.. Teopust 1BHKEHUS HUCKYCCTBEHHBIX CITyTHHKOB
3emu. AHATUTUYECKHE W YUCIICHHBIE METOBI: yueOHoe mocodue. Tomck. U3a-Bo Tom. yH-Ta.

2007.-220 c.


https://vk.com/away.php?to=https%3A%2F%2Fmoodle.tsu.ru%2Fcourse%2Fview.php%3Fid%3D32986&cc_key=

— AkcenoB E.I1. Teopusi nBM>KeHUsI HICKYCCTBEHHBIX cCIyTHUKOB 3emiu. M.: Hayka, 1977.
360 c.

— bopnoBunpina T.B. CoBpeMeHHBIC YUCIICHHBIC METOBI B 3a7a4aX HEOCCHON MEXaHHKH.
M.: Hayka, 1984. 136 c.

— bpymbepr B.A. Ananmutudeckue airoputMmbl HeOecHor MexaHuku. M.. Hayxka, 1980.
208 c.

— Flury J., Rummel R. Future Satellite Gravimetry and Earth Dynamics. Springer. 2006.
160 p

—Beutler G. Methods of Celestial Mechanics 2: Application to Planetary system,
Geodynamics and Satellite Geodesy. : Springer. 2005. 452 p

B) pecypcbl cetu HTEpHET:

— OTKPBITHIE OHJIAMH-KYPCBHI

— Caiit xadenps! http://astro.tsu.ru

— Obunmanbapli  caiit  MHGOpPMAIIMOHHO-aHATUTUYCCKUNA ~ IEHTP  KOOPAMHATHO-

BpeMeHHOro M HaBuranuoHHoro obecmeuenus AO I[HWHWwmam  https://www.glonass-iac.ru/
about/feedback/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOIHO PACIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BiirodaeT MpHIOKCHHS:
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);

— myOnmyHO JocTymnHbIe oOmaunbie TexHonoruu (Google Docs, SIuaekc auck u T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayynoi Ooubnmoreku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O0pa3zoBartenbHast miatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuabHO-TeXHUYECKOe obecrieyeHme

AyauTtopun JUisi IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Ayautopuu Uil TPOBEACHMS 3aHATHI CEMMHApPCKOTO THIMA, WHIUBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIBTAlUN, TEKYILErO0 KOHTPOJIA U MTPOMEKYTOYHON aTTECTAlUN.

[Tomernienust 1t caMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTyNOM K ceTH MHTepHeT, B 3JIeKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmauus o pazpadorunkax

bopnosuieina TaTesiHa BaJIeHTUHOBHA, A.().-M.H.
AnekcannpoBa AnHa ['eHHagpeBHA, K.(].-M.H.
[Nanymmna Tatesina FOpbeeBHa, K.¢).-M.H.


http://libgen.io/ads.php?md5=41D3B75A247D89F8D8E165AC1DE31E7A
http://libgen.io/ads.php?md5=CB08E87B49A4596F36BA4F5D94AC46C9
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

