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1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

[lenpro 0OCBOCHUS AUCIUILIMHBI SBISIETCS (OPMUPOBAHUE CIICAYIONTNX KOMITETECHITHH:

OIIK-1 — Crioco6eH npUMEeHSTh €CTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMAaTUYECKOT0 aHaJIM3a U MOJEIMPOBAaHNUS, TEOPETUUECKOIO U dKCIIEPHU-
MEHTaJIbHOT'O UCCIIEJJIOBAHUS B TPO(PECCHOHAIBHOM 1€ TENbHOCTH;

OIIK-5 — Cnocoben pa3pabarbBaTh aJTOPUTMBI M MPOTPAMMBI, MPUTOIHBIC JUIS
MPAKTUYECKOTO PUMEHEHHUS B 00J1aCTH HHPOPMALMOHHBIX CHCTEM U TEXHOJIOTHA.

Pe?:y.]II)TaTaMI/I OCBOCHUA OJUCLHUIIIINHBI ABJIAOTCA:

POOIIK-1.1. 3naer BbICUIyIO MaTeMaTHKy, METOJbl MaTEMaTHYECKOIO aHajlu3a U
AQHATTUTHYECKOW T€OMETPHH, TEOPUIO BEPOSTHOCTEH, MAaTeMaTHYECKYI0 CTaTHCTHUKY,
BBIUMCIIATENBHYIO MATEMATHKY,

POOIIK-1.2. YmMeer pemiats 3a1aund NpoPecCUOHANBHON NESTENbHOCTH C MPUMEHE-
HUEM MaTeMaTHYeCKUX METOJOB aHAJIN3a, MOJEIMPOBAaHUS, TEOPETHIECKOTO U IKC-
MEPUMEHTAITFHOTO MCCIIeIOBAHNS;

POOIIK-5.3. YmMeer pa3zpabaTeiBaTh aJITOPUTMBbI U KOMIIBIOTEPHBIE POTPaMMBbI IS
MPAKTUIECKOTO TIPUMEHEHUSI.

2. 3azlaqn 0CBOCHMUA NUCHUIIJIMHBI

O3HaKOMUTB CTYACHTOB C IIMPOKO IPUMEHSAEMBIMHU Ha MPAKTUKE YUCICHHBIMH METO-
JTaMHu HeOeCHOM MEXaHMKH U aCTPOIMHAMUKHY;

Pa3BuTh HaBBIKM B peanu3alii YUCIEHHBIX METOJIOB Ul pEIIeHUs IPSIMbIX U 00pat-
HBIX 3aJ]a4 OpOUTAILHON THHAMUKH.

3. MecTo quCHUNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NporpaMmbl

JlucrunianHa OTHOCUTCS K 4acTh 0Opa30oBaTelbHON MPOTPaMMBbI, (OPMUPYEMOU ydacT-
HUKaMH 00pa30BaTENIbHBIX OTHOIICHUH, SIBIISIETCS 00s13aTENbHOMN IS U3yUEHUS.

4. Cemectp(bl) ocBoeHusi 1 popma(bl) MPOMEKYTOUHOI aTTECTANMHU MO JTUCHMUILIHHE

Cemectp 9, 2K3ameH.

5. BxoaHble TpeOoBaHMsI 1JI51 0CBOEHHSI THUCHUTLTHHBI

Jljis ycrientHoro OCBOCHHS TMCUUILIMHBI TPEOYIOTCS KOMIIETEHIINH, C(HOPMUPOBAHHBIE B
X0JIe OCBOEHUS 00pa30BaTEIbHBIX MPOTrPaMM IPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peasuzanmun

Pycckuii

7. O6beM AUCHHUIIMHBI (MOTYJI51)

OO61ast TpyA0EeMKOCTh AUCHUIUINHBI COCTaBIsET 4 3.¢., 144 yacoB, U3 KOTOPbIX:

JIEKIMU: 24 4.;

ceMHHapckue 3aHATs: 0 4.
npakTudyeckue 3anatus: 13.9 u.;
nabopaTtopHbie paboTsI: 0 U.

B TOM 4McJe MpakThyeckas noaroroska: 20 u.
O0beM caMOCTOSTENTBHOM pabOTHI CTYIEHTA OTPEEIeH YIeOHBIM TIAaHOM.



8. Coep:xaHue IMCUUILINHBI (MOAYJISl), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. YucneHHOE MOAETMPOBAHUE OPOUTAIILHOTO JBUKECHUS
UucneHHbIe METO/BI MPSIMBIX M OOpaTHBIX 3aJa4 OpOUTAIbHOW JAWHAMHUKH. YuclieHHOe
MoienupoBanue. DPHEKTUBHOCTh YHCICHHOTO MOICTUPOBAHUSL.

Tema 2. Meton paznoxenus B psj Teitopa
Merton pasznoxxenusi B psia Teitnopa. Merox CredeHcoHa.

Tema 3. Meroas! Pynre—KyrTsl

IIepebie Meronsl PyHre—Kyrrel. SIBHble MeTonmpl PyHre—Kyrrel. YcnoBus mnopsaxa.
OneHka METOIMYECKON MOTPEeIIHOCTH. BpIOOp BEIMUYMHBI 1I1ara UHTETPUPOBAHMSI. DKCTPAIIOJIs-
nusa Puyapncona. Bioxennsie metonsl Pynre—Kytrsl. HesiBHbie MeToab! PyHre—Kyrrsr. Kosuto-
KalnoHHble MeToabl. MeTosel ['aycca. Meton OBepxapra. [lopaaok u BenuuuHa 1mara HHTETpu-
POBaHUs PU KOMITBIOTEPHON pean3aliy METOA.

Tema 4. DkcTpanoJISIIUOHHBIE METOIbI
O6uuit moaxoa. Anroputm DiftkeHa—HeBumna. Merton I'parra—bynupma—Iltepa. Bei-
00p BEJMYUHBI [I1ara HTETPUPOBAHMUS.

Tema 5. MHOTOIIIaroBeIle METOIBI

Metonet Anamca. @opmynsl guddepeHurpoBaHus. Peanuszanus HESIBHBIX METOJIOB.
Cxema npeauKTOp—KOppeKTop. JIMHElHbIE MHOTOIIArOBbIE METOJbI. Y CIOBUS MOPSIKA MHOTO-
IaroBbIX METOJO0B. YcToHYuMBOCTH MO JlankBucTy. HauBBICIIWM [TOCTHKUMBIM TOPSAOK IS
YCTOMYMBBIX MeT010B. OlieHKa JokanbHOU norpemHoctu. ®opmyna MunHa. Beibop BenmunHb
niara MIHTETpUPOBAHUS.

Tema 6. ['eomeTpuueckre METOIbI

YpaBHEHUs] TapMOHUYECKOTO ocuuiuisitopa. HereomerpuyHocTs MeTo10B ditsiepa. Mo-
muUIUpOBaHHbIE MeTonbl Oiiepa. [lpoeknnonaslii Meroa. IIpocThie CHUMILIEKTHUYECKHE W
cummeTpuunbie Metoibl. Meton IlItepmepa—Bepiie. MeToabl Wommmsl. MeTo sl I'aycca u MHO-
rOIIaroBble METOJIbI Kak reoMmerpuyeckue. OCOOCHHOCTH B peau3alii CUMIICKTUYECKUX Me-
TOJIOB.

Tema 7. OnpenencHue opoOUT U3 HAOIIOACHUI

OOparHas 3aga4ya opOUTAILHOW JUHAMUKH. MoOJENbHBIC MPEACTaBICHUS HAOIIOICHHI.
[IpeaBaputenbHOe omnpeaeneHne opouTsl. M30XpoHHBIE MPOM3BOAHBIC. METOIbI pelieHus 00-
patHOM 3amauu. Merox rpagueHtHoro cnycka. Meron Herorona. Meron ['aycca—HproToHa.
HemndupoBanue. Meton JleBenbepra—Mapkpapara. OBpakHble MeTOIbl. I (HPEKTUBHOCTD Me-
TOJIOB pelIeHust 00paTHoH 3a1aun. [IpoGiemMa HEOJHO3HAYHOTO OTPE/ICIICHUS OPOUT.

Tewma 8. 33,[[3‘13 HaNMCHBIINX KBAAPATOB, €€ TCOMCTPUA U JOBCPUTCIILHOC OLICHUBAHNC
Tema 9. CToxacTuueckoe MOJCIINPOBAHUC HapaMeTqueCKOﬁ HCOMPECACICHHOCTHU
JIuHeliHpIE M HEIWMHEWHBIE METOJbl CTOXaCTHYECKOIO MOJCIINPOBAHUA I[OBCpPITGJ'IBHOﬁ

oOyractu u obOJ1aka HEOMPECACIICHHOCTHU

Tema 10. [lokazareny HEMMHEWHOCTH 0OPATHOM 3a1a4n
IToka3arenu noaHOM, MApaMETPUYECKON U BHYTPEHHEN HEIIMHEHHOCTH



9. Tekymuii KOHTPOJIb MO AUCLHUILINHE

Texymuil KOHTPOJIb N0 JUCLUIUIMHE IIPOBOJUTCS IIYTEM KOHTPOJIS IIOCEIAEMOCTH, BbI-
MOJIHEHHUE MPAKTHYECKOTO 3a/laHusl, U PUKCUpYyeTcsl B popMe KOHTPOJIBLHON TOUYKH HE MEHEe O/I-
HOTI'O pasa B CEMeCTp.

VYcenenmHoe BBIOJIHEHUE IIPAKTUYECKOTO 3aJaHusl SABISECTCA PE3YJIBTATOM OCBOCHHSI UC-
muroirHbl o uHAKaTopam POOIIK-1.2., POOIIK-5.3. B npaktuueckom 3a1aHuu HEOOXO0IUMO
IIPOTPAaMMHO PEAIM30BaTh OJUH U3 PACCMOTPEHHBIX B JIEKIUAX METOJOB YMCICHHOIO MHTErPHU-
poBaHMs OpOUT §-T0 MOPSIIKA C MOCTOSIHHBIM 1IaroM: siBHbIA MeTo] PyHre—KyTThl; Komtokanu-
oHHbI MeToJ] Pyrre—KyTTsl Ha pazouenuu ['aycca—JIo6aTTo; sKCcTpanonssnuoHHbIi MeTo ] [ 'par-
ra—bynupma-IllTepa; mHoromaroBslii Mmeroa Anamca—MynsToHa—bamdopra; reomerpuueckuit
meTo Momuel. CTyeHThI JOJKHBI HAIHCATh KOJ MHTErPATOPa, MPOBECTH TECTUPOBAHKE U HC-
cienoBaTh ero 3¢(eKTUBHOCTh B KPYTOBOM 3ajaue ABYX Tel. SI3bIK MporpaMMHUpOBaHUsS BbIOU-
paercs Mo JKEIaHUI0 CTyNeHTOB. [IpakThueckas 3ajada CUMTAETCs BBINOJHEHHOM, €CIM IPO-
rpaMMHas MpoIeypa YUCIEHHOTO UHTErPUPOBAHUS (MHTErpaTop) Mpoluia TECTUPOBAHUE U T1O-
JIy4EHHBIE IPAKTUYECKUE PE3YIIbTAThl OTBEYAIOT TEOPETUUECKUM.

10. HOpﬂ)IOK NMPOBCACHUA U KPUTEPUHU OLICHUBAHUS l'[pOMe)KyTO‘-lHOﬁ aTrrecralnmumn

DK3aMeHBl B IIEPBOM U BTOPOM CEMECTpe MPOBOIATCSA B ycTHOM (popme. B mepBom ce-
MECTpE CTYACHT JOMYCKAETCs K 9K3aMEHY, €CJTM OH BBITIOJIHUAJ TIPAKTUYECKOE 3aaHue. DK3aMe-
HaIlMOHHBIN OWJIET COCTOWT W3 JIByX TEOPETHYECKHX BOIPOCOB IO TeMaM JIeKIui (cM. 1. 8).
[IponomxuTensHoCcTh 3k3ameHa 1.5 yaca. Ha sk3ameHax mpoBepsitOTCS pe3yibTaTbl OCBOEHUS
muciuiiuHbl o uHaukaropam POOIIK-1.1. Pe3ynbrarhl 3K3amMeHa OMPENEsSIOTCS OIICHKaMU
COTIUYIHOY, «XOPOIIIOY, «YAOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

O1eHUBaIOTCS OTBETHI HAa JBA OCHOBHBIX TEOPETHUYECKHUX BOMPOCA M OTBETHI HA TIOTIOJTHHU-
TeJIbHbIE K HUM BOIIPOCHL. balljibl 3a OTBET HAa BOMPOC: 5 — MNpaBUIIbHBINA; 4 — HEMOJHBIN; 3 —
(dbparMeHTapHbINA; 2 — OTCYTCTBYET.

Or1eHKa «OTIUYHOY BBICTABIAETCS, eciu oommii 6amt — 19-20. Onenka «XOpoIio» BbI-
CTaBJIsIeTCA, eciu o0mmii 6amt1 — 16—18, mpuueM cpear OIEHOK BOIPOCOB JIOMYCKAETCS OJHA
OIleHKa 3 TIPU OTCYTCTBHH OLICHOK 2. OIeHKa «YIOBJIECTBOPUTEIHLHO» BBICTABIIACTCS, €CIH 00-
i 6amn — 12-15, mpudeM cpeau OIEHOK BOIPOCOB JOIMYyCKaeTcs ofHa oleHka 2. OreHka
«HEYIOBJICTBOPUTEILHO» BBICTABIIICTCS, €CJIM CPEIM OIICHOK BOIIPOCOB JIBE OIICHKHU 2 U OoJiee.

IIpumepsbl BONPOCOB K Onj1eTam

UucneHHoe MoIeTTMpPOBaHNE OPOUTATIBHOTO JBUKECHUS

Merton paznoxenus B psaja Tenopa

SABuble Metoabl Pynre—KyrThl. YcnoBus nopsiaka

OneHka METOIMYECKO MOTPEIIHOCTH B MeTofax PyHre—KyTThl 1 BHIOOP BETUYHHBI
miara UHTerpupOBaHUs

5. Okcrpanonsus Pudyapacona. Bioxennsie metosl Pynre—KyTTol

6. HesBusie Metoabl Pynre—KyrTsl. Komnokanmonsusie MeToabt

7. Metoap! I'aycca. Metoq DBepxapTta
8

9

el NS>

DKCTpANOIALUOHHBIE METOIbI
MHorommarossie MeToabl Anamca u ['npa

10. Peanu3arust HesIBHBIX MeTOJ0B. CXemMa MpeuKTOP—KOPPEKTOP

11. JIuHeiHbIe MHOTOILIIArOBBIE METO/IbI. Y CIIOBUS MOPSAIKAa MHOTOIIIArOBBIX METO/I0B

12. Ouenka nOKaNbHOW TOTPENTHOCTH B MHOTOMIArOBBIX MeTonax. Popmyna MwuiHa.
Br160p BEeMUYUHBI [1ara UHTETPUPOBAHUS

13. l'eomeTrpuueckue mMeToapl. HereomeTpuuHOCTh METOAOB Ditnepa. MoauduiupoBan-
HbIE METOJIbI Diepa

14. TIpoexnuoHHbIi MeTo 1. [IpocThie CUMITIIEKTUYECKUE M CHMMETPUYHBIE METOIbI

15. Meton tepmepa—Beprne. Metoabt ﬁomnnm



16. O6parnas 3amavya opOUTANBHONW AWHAMHUKU. MOJEIbHBIE MPEACTABICHHUS acTPOMET-
pUYecKuX HaOIrOAeHUI

17. IlpenBapuTenbHOE OIIpEIEIEHUE OPOUTHI

18. M30xpoHHbIE MTPON3BOAHBIE. MeTOabI pemeHust 00paTHO 3a1aun

19. Meron rpaauenTHoro ciycka. Meroa Hetorona. Meton I'aycca—Hprotona

20. Meton JleBenOepra—MapkBapara. OBpakHbIE METOIbI

21. 3amaya HAaMMEHBIINX KBAIPATOB, €€ TEOMETPHSI U IOBEPUTEIILHOE OLICHUBAHNE

22. CTOXacCTHYECKOE MOJICIIMPOBAHHE MTaPAMETPUIECKON HEOTIPEIECTICHHOCTH

23. Tloka3zaTe/ HeTMHEWHOCTH 00paTHOW 33129

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DJEeKTPOHHBIA y4eOHBIH Kypc MO TUCIUILIMHE B DJICKTPOHHOM yHHBepcutere «Moodley —
https://moodle.tsu.ru/course/view.php?id=32095

0) O11eHOUYHBbIE MaTePUAITBI TEKYIIET0 KOHTPOJISI ¥ MPOMEKYTOYHOM aTTECTAIUU 110 TUCIUIUIMHE.
B) MeToudeckue yKa3aHusl [0 OPTaHU3aIuH CAMOCTOSTEIbHON PabOThI CTYICHTOB.

12. Mlepeuens yueOHOIi TuTEPaTYpHI U pecypcoB cetu MHTepHeT

a) OCHOBHasl IuTepaTypa:
1. AsmromieB B.A. Uucnennoe moaenupoBanue opout HeOecHbIX Ten. M3marenbckuit Jom
Tomckoro rocynapcTBerHoro yauepcurera. 2015.
0) TOTIOJIHUTETbHAS JTUTEPATYPA:
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 MHTEpHET:
e http://astro.tsu.ru/OsChMet/
e http://astro.tsu.ru/ChintODY/
e https://ui.adsabs.harvard.edu
e MarepuansHo-uHdopmarmonnas 6a3a Hayunoit oubamorexku TI'Y

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Wit

a) JIMIEH3MOHHOE ¥ CBOOOIHO pacpOCTpaHsIeMoe MporpaMMHoe oOecrieueHue:

e Microsoft Office Standart 2013 Russian: maker mporpamm. BxiarodaeT npunoskerus: 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 nyOIMYHO AOCTymHbIe oOnaynblie TexHonoruu (GoogleDocs, SIlHaekc Auck u T.11.).

0) MH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

e DnexkTpoHHbIN Katanor Hayunoit 6ubmuorexku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

e DrekTtpoHHas OubnuoTeka (penosuropuii) TI'Y —

http://vital.lib.tsu.ru/vital/access/manager/Index

ObC Jlans — http://e.lanbook.com/

3bC Koncynbrant crynenra — http://www.studentlibrary.ru/
Oo6pazoBarenbHas miatdopma FOpaiit — https://urait.ru/
3bC ZNANIUM.com — https://znanium.com/
SBCIPRbooks — http://www.iprbookshop.ru/



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/

14. MaTtepua/jbHO-TeXHH4YeCKOe o0ecreyeHue

Aynutopun Ui MPOBEACHUS 3aHATHH JIEKLIMOHHOTO THIIA.

Aynutopun JUisi NPOBEAEHMSI 3aHATUN CEMUHAPCKOTO TUIIA, UHIUBUAYAIbHBIX U TPYIIIIO-
BBIX KOHCYJIbTAllU{, TEKYIIETO KOHTPOJIA U IIPOMEKYTOUYHOM aTTECTALUU.

[lomerienus A caMOCTOATEIbHON pabOThl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNOM K ceTu VIHTepHeT, B 3NIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEaY
Y K M”HPOPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

AsmiomeB Bukrop AHatosbeBud, J1.(.-M.H., TOMCKHIT TOCYHHBEPCUTET, Ipodeccop



