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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: MonenupoBanue 0007I09eK TOPSIYUX FOITUTEPOB
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa KOCMUUECKON (PU3HUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.l". XKunkun, 1-p ¢us.-Mar. HayK, TOLEHT

[Iporpamma obcyxneHa Ha 3acefannu kadeapsl kocMuieckort pusuku 04.06.2020



AHHOTANMA

Kypc nexuumit mocesimieH mnpobieMe MOISIMPOBaHUS Ta30BBIX OOOJMOYEK TOpAYMX IONMUTEPOB. lopsuue
IONUTEPBI MPEJCTABIAIOT CO00i OMM3KoOpOMTANbHBIE SK30IUIAHETH - Ta30Bbl€ T'MI'AHTHI, Macca KOTOPBIX
coroctaBuMa ¢ Mmaccoit FOmutepa, a Gombmas noiayock opoutsl menbiie 0.1 a.e. C MOMEHTa OTKPBITHS
[IEPBOI'0 IOPSIUEro IONUTEPA MPOLUIO YK€ IOYTH YETBEPTh BEKA, OJHAKO, 10 CUX I1I0pP MHOI'ME BOIPOCHI O MX
MIPOUCXOXKJEHUH 1 CBOMCTBAX OCTAIOTCA OTKPBITBIMH.

HayuHblii nHTEpec K ropsdyuM IONUTEpaM HMMEET JBE OCHOBHBIX NpuuuHBL. IlepBas npuumHa cBsizaHa C
OTCYTCTBUEM MONOOHBIX TIlaHeT B Hameld CoNHEYHOW CHCTeMe, YTO OpOcCaeT OTKPHITBI BBI30B BCEM
KOCMOTOHMYECKHM TeopHsM. Bropas mpuunHa oOycioBiI€Ha T€M, 4TO Ul TOPAYMX IOIMUTEPOB MOTYT OBITh
MOJTyYEHBl XapaKTEPUCTUKH WX arMocdep IyTeM HCCICAOBAaHUS HMX CHEKTPOB MOMIOUICHHWS BO BpeMs
TpaH3uTa. [ImaHeTsl 3TOro Thma Jierko HaOIIOJaeMbl 10 CPAaBHEHUIO C JPYTHMMH, MOCKOJBKY OHU HMEIOT
OonpLION pa3Mep, a MX TPaH3UTHl MOTYT HAONMIONATbCs NPU 3HAYUTEIHHO OONBIIMX YINIaX HAKJIOHA
opOuTanbHO# mockocT. CpaBHUTENBHO HEaBHO OBUIM MOJTYyYEHBI JaHHBIE O HAJIWYMHU, IO KpaiHeil mepe, y
HEKOTOPBIX TOPSYUX IOMHUTEPOB MPOTSHKEHHBIX Ta30BbIX 000JI0YEK, MPOCTUPAIOLIMXCS AAJIEKO 3a MPeesbl X
nonocrel Poma. B Kypce JjiekiiMii OCHOBHOE BHUMAHHE YIEJIEHO METONAaM YMCICHHOIO MOZIEIUPOBAHMS
CTPYKTYPbI U AMHAMHUKHU 000JI0YEK FOPAYNX IOMUTEPOB.

1. leau u 3apauu

eap AUCUMNIMHBI

Kypc «MopnenupoBaHue 00oouex TOPSTIHNX IO TEPOBY BXOJHUT B 1120 9)
o0pa3zoBarenbHO-NPOPECCHOHANBHBIX ~ JUCIUIUIMH ~ OCHOBHOW  OOpa3oBaTeNbHOM  MPOTrpamMMbl
MOATOTOBKM ~ HAyYHO-TIEJAarorM4ecKUX KaJgpoB BBICIICH KBalH(UKAIMM B MAarucTparype Io
Hanpasienuto 03.04.01 - [Ipuxiiagaeie MaTeMaTHKa U GU3NKA

3agauu AU CHUIIHHBI

noiydeHre 0a3oBBIX 3HAHHMH, HEOOXOAMMBIX CTYIACHTY Ul NPOBEICHMS HAyYHBIX HCCIEIOBaHUN B
paMKax CBOEH MarucTepckor paboThl.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHHE KOMIIETEHIIMI WHIuKaTopsl JOCTHKEHUST KOMITETEHITUI
OIIK-1 Bnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W CcHocoOeH  MCIIOIB30Barh B
HAyYHBIX 3HAHWI B 00JIACTH npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
(hM3UKO-MaTeMaTHIEeCKUX HAyK Hay4YHbIC 3HAHUA B 0071aCTH (PU3UKO-MATEeMATHICCKUX HAYK

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOJemMax HayKH U TEXHHKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCUOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENIBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢eccCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obmactu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHn4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
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lllJl/llVlCl'l)l)l 3HaHNA 1 HdBblKV B vvJidu 1
(hM3UKO-MaTeMaTHYECKUX HAYK H
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENTH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIBHBIX (UYMCIEHHBIX) PE3yAbTaToOB

3. [lepevens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
OCHOBBI (PU3UKH KOCMOCA ¥ BBIYHCITHTENBHON acTpOU3NKN
YMETb:

BBIpa0OTaTh MpejicTaBIeHne 00 aKTyalbHBIX IPOoOIeMax HayKd U TEXHUKH B 00JacTH (U3NKHU KOCMOCA,
OBITH CIIOCOOHBIM Ha HAyYHOM $I3bIKe (DOPMYIHPOBATh MPO(eCcCHOHATBHBIC 3a1a4n
BIIAJICTh!

CHCTEMOH ®YHﬂaMCHTaHBHBIX HAayYHbIX 3HAHMH B 00J1acTH (1)I/I3I/IK0—MaTeMaTI/ILIeCKI/IX HaykK

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 T'opsiune ronutepsl 2 2
) [IpoTsoxkeHHble  OOOJIOYKM — TOPSYHX ) )
IOTIUTEPOB
3 00630p METO/IOB MOJICITUPOBAHHS ) )
000J104€eK
4 I'azonuHaMu4eckas MOIEIb 000IOUKH 2 2
5 OcHoBHBIC THIIBI oborouek ) )
(razogrHaMHYECKOE MOZEIMPOBAHUE)
6 BrusiHre u3iydeHus 3Be3/bl Ha TEUYCHUE ) )
B 000JI04Ke
7 Cxema Poy-DitHenbara mis ypaBHeHUN ) )
MarHUTHOW TUPOIMHAMHKH
3 Cxema MOBBIIIIEHHOTO nopsiiKa ) )
anmpoOKCUMAITIHI
9 MarautHasi THIAPOAMHAMUKA C (POHOBBIM ) )
moJyieM




10  |MarautHoOe noJje ropsYux IMUTEPOB 2 2

11 MarnauTtHoe moJjie 3Be3/IHOTO BeTpa 2 2

12 |Marautocdepsl TOpSYNX IOITUTEPOB 2 2

13 Ceepx-asib(hBEeHOBCKHIA peXUM ) )
00TEeKaHMs TOPAYEro IMuTepa

14 Cy0-anb(hBEHOBCKUN PEXUM OOTCKAHHUS ) )
ropsivero onuTepa

15 Boszgaeiicteue  KBM  Ha  000J04YKy ) )
rOpsAYero InuTepa

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. Topsiume ronuTepsl

OcHoBHBIC HaOmIOmaTrenbHble M (U3NYECKUE XapaKTEPUCTUKU Topsaynx ronutepoB. CBoiicTBa
BEPXHUX aTMOC(ep ropsIux IOMUTEPOB. AIPOHOMUYECKHE MOJEIN BEPXHUX aTMochep.

2. IlpoTskeHHBIE 000IOYKH TOPSIYHUX IOIUTEPOB

HaOmtonarenbHbple TPOSBICHHUS MPOTSHKEHHBIX O0OJIOYEK y TOpSAYMX FOMUTEpoB. llepemnonHeHue
nonoctu Poma ropsuero rommtepa ero armocgepoil ropsuero. Crabmimzanus HCTEKAIOMIMX
000JIOYEK TOPSIYHX FOTUTEPOB 3BE3IHBIM BETPOM.

3. O630p METOIOB MOAETUPOBAHUS 00OJIOUEK

OnHOMEpHBIE THIPOCTATHMYECKUE MoOIend. MoJenupoBaHue BEPXHHX arMocdep MeToaom
Mounrte-Kaprno. ['uapoauHamMuydeckie MOAEIH.

4. l"azopuHamMuyeckas MoJIelb 000104YKH

VYpaBHeHUsI Ta30BOM JAWHAMUKU JUIsl CUCTEMBI 3Be3la-luiaHeta. Monenb arMocdepbl U 3BE3IHOTO
BeTpa. PazHocTHas cxema U pacueTHas CeTkKa.

5. OcHOBHBIE THIIBI 000104eK (Ta30IUHAMHYECKOE MOAETUPOBAHNE)

3amkHyTBIE 00070uKH. KBasu-3amMkHyThIe 000104KkH. OTKPBITHIE 000JI0YKH. TeMn TOTepH Macchl
rOpsTYEro IMUTEpA.

6. BausiHue u3mydeHus 3Be3/bl Ha TeYeHUE B 000JI0UKe

Wonnzauus BepxHeil armocdepsl ropsiuero onurepa U3jIydeHueM pOIUTENIbCKol 3Be3abl. Biusaue
paIuaTUBHOTO [JaBJICHHWS Ha JIUHAMUKY O0O0O0JOYKM. Pe3ynbraTbl TpeXMEpHOro YHCICHHOTO
MOJZIETIMPOBaHUs. BiusHue IpyruX NCTOYHUKOB MONIOIIEHNS H3ITyYEeHHUS.

7. Cxema Poy-DitHdenpara 1 ypaBHeHUH MarHUTHON THAPOAMHAMUKN

VYpaBHEHUS MarHUTHOW THAPOIWHAMHMKM W HMX cBoiictBa. Cxema Poy s 4ncieHHOTo perieHus
ypaBuenuit MI'J]. Durponuiinas nonpaska JitHbenbaTa. [IpMepsl TECTOBBIX PacyeToB.




8. Cxema MOBBIIIEHHOTO MOPSIIKA alMPOKCUMAIIUN

CxeMa BBICOKOTO IMOpAAKAa allpOKCHUMALWHU JUIsl ypaBHeHUs aaBekuuu. Ciydail runepOonndecKoi
cucreMbl ypaBHeHuil. Ilpumeprpl TECTOBBIX pacyeToB Ml MarHUTHOM TI'MIPOIMHAMMKH.
[ToBeImaromas nomnpaska Juisl cirydas HEOMHOPOIHOM CETKH.

9. MarauTtHas ruapoaAnHaMUKa C q)OHOBBIM IIOJIEM

VYpaBHEeHUs MarHUTHON THIpOAWHAMUKH ¢ (oHOBBIM moneMm. MIJ] cxema Poy ¢ yderom oHOBOTO
nonsi. JByXaTamHblii MeTOA YuclieHHOTro petienus ypaBHeHuil MIJl ¢ ¢onoBbiM mosnem. [Ipumepst
TECTOBBIX PACUETOB.

10. MarauTHOe€ T0JIe TOPSIYUX IOMUTEPOB

MaraurorugpoJuHaMHyeckass MOAENb OOONOYKM ropsdero tornutepa. OLEHKH  BEIWYHMHBI
MarHUTHOTO TIOJISI TOPSIYMX IOMUTEPOB. Pe3ynmbTaTbl TPEXMEPHOTO YHMCIEHHOTO MOJAEIHUPOBAHUS
CTPYKTYPbI NIPOTSKEHHON OOOJIOYKH TOPAYEro IOMUTEpa ¢ yYeTOM COOCTBEHHOTO MAarHUTHOTO IOJIS
TUTAHETHI.

11. MarauTHOE 10JI€ 3BE€3THOTO BETPA

HaGmonaemas CTPYKTypa COJIHEYHOTO BETpa. Monens H30TEPMHYECKOTO
chepruyecKu-CUMMETPUYHOTO COJIHEYHOTO BeTpa. MarHuTOruApoinHAMHUYECKasi MOZJEIb COJTHEYHOTO
BeTpa. AHAIIN3 PEIICHHUS.

12. Maraurocdepsl TOpSYUX IOMUTEPOB

CTpyKTypa MarHUTHOTO IIOJII B CHCTEME 3Be3/a-IuiaHeTa. Bo3MOXKHBIE PEKMMBI 00TEKaHUS TOPAUNX
IONUTEPOB 3BE3AHBIM BeTpoM. OCHOBHBIE THIIBI MarHUTOC(ep ropsunx onurepoB. dopmupoBanue
MarHUTOAMCKa B MarHUToc(hepe ropsyero mnuTepa.

13. CBepx-anb(pBEHOBCKUHN peXUM OOTEKaHHsI TOPSAUYETO I0NUTEPa
Onwucanue Mopeny. AHaJINU3 Pe3yJIbTaTOB pacyeToB. TeMIl HOTEpU MacChl.
14. Cy6-anb(pBeHOBCKHUI peXXUM OOTEKaHHS TOPSUEro IonuTepa

Pesynprarel 4ymMcineHHOro MonenupoBaHus. HOBBI THI NPOTSHKEHHOH 000504YKH. Bo3MoXHBIE
0COOCHHOCTH HAONIOAATENBHBIX POSBICHHN.

15. BozneiictBue KBM Ha 060510uKy ropsiuero iomnurepa

Koponanbabie BBIOPOCHI Macchl. UWCIeHHOE MOJENIHMpOBaHHME Bo3zciicTBue mmmpokoro KBM Ha
000JI0UKY TOpstYero ronutepa. Mojiellb Y3KO-HaIlPaBICHHOTO MarHUTOrHApoanHamudeckoro KBM.
BiisiHMEe MarHUTHOTO TOJISI HA MEXaHHU3M B3aUMOJISHCTBHUS 000JI0uKH ropsiaero rormmrepa ¢ KBM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. KocMornorusi, ruipogMHaMuKa, TypOylneHTHOCTh. A. A. @puaman U pa3BUTHE €r0 HAy9IHOTO
Hacienus [Tekcr]/A. C. Monums, I1. . [lony6apunosa-Kounna, B. U. XneOuukos, -M., Hayka, 1989



JomnonHurensHas aureparypa

1. bucukano JI.B., XKunkun A.I., bospuayk A.A. ['a3onnHaMuKa TECHBIX TBOMHBIX 3Be31. MOCKBa:
®usmatiut, 2013.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

baza naHHBIX 3K301U1aHET WWW.exoplanet.eu

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPEAYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHUN W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.

HHTepaTypa AJI CaMOCTOATCIIbHOTO U3YUYCHUA:

1. I'mapomuuamuveckas Teopusi kKocMudeckoi mmiasMel [Tekcr], [moHorpadus]/B. b. bapanos, K. B.
Kpacnobaes, -M., Hayka, 1977

2. Maremarn4yeckue BONPOCHI YHCICHHOTO PEHICHHS THIEepOOINYecKrX CHcTeM ypaBHeHWH [ Tekct
J/A. T'. Kymuxosckwii, H. B. Iloropenos, A. 0. Cemenos, -M., DUSMATIIUT, 2012



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa KOCMUUECKON (PUHUKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: A.T". Xunkun, n-p ¢pus.-Mat. HayK, TOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet npeacrapieHUe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX

PE3YyNbTaToB
[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaThiBaTh U |MaTeMaTUUeCKUe MOJENH Ui  ONHCAaHUS  H3y4aeMbIX

HCCIEeI0BaTh MaTEMaTHYECKUE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBbIE HAYUYHbIE PE3yJIbTaThl

SIBIICHUW U TIPOIIECCOB, OIEHUBATh KaueCTBO pa3paboTaHHON
MOZEIIN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus aucumuinHbl «MopenupoBaHue 000J0YEK TOPSYMX FOMUTEPOBY» OOydaromuiics

JIOJDKEH

3HAThb:

OCHOBBI (1)I/ISI/IKI/I KOCMOCA M BBIYMCIUTEIHLHON aCTpO(i)I/I?zI/IKI/I

yMeTh:

BBIpa0OTaTh MPENCTABICHUE 00 aKTyaIbHBIX IPOOJIEMax HAyKH U TEXHUKU B 00JacTH (pU3MKK KocMoca,
OBITH CITOCOOHBIM Ha HAyYHOM $sI3bIKe (popMynHpoBaTh npodeccnoHanbHbIe 3a/1a491

BJA€Th:




cucTeMoil (hyHIaMEeHTaJIbHBIX Hay4HBIX 3HAaHUH B 0071aCTH (PU3NKO-MaTeMaTH4eCKUX HayK
3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. Yro Takoe ropsuue I0nuTeps?

2. Yem omimyaeTcs NpOTSHKEHHAS 000JI04KA TOPSIUEro I0MUTEpa OT €ro aTMochepsl?

3. OcHOBHBIE TUIIBI IPOTSKEHHBIX 000JI04€K TOPSIUYNX I0IHUTEPOB.

4. IloueMy MarHMTHOE I10JI€ TOPSYUX FOMUTEPOB IOJKHO OBITH OTHOCHTEIBHO CIa0bIM?
5. Tumel MaraUTOChEp TOPSUNX FOTIUTEPOB.

6. UeMm omnyaercst cBepX-alb()BEHOBCKHI PEKUM OOTEKAHHS TOPSIUETO FOMMTEPA 3BE3AHBIM BETPOM OT
cy0-ab(PBEHOBCKOTO pexuma?

7. Kak BaustoT KOPOHAJIbHBIC BBI6pOCI>I MacCChbl Ha 3BOJIFOLUIO TOPAYUX IOHI/ITepOB?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. Onpenenuts NojaokeHHE BHyTpEeHHEH Touky Jlarpanka Juis ropsdero onurepa.

OueHuTsb pa3Mep MarHUTONAY3bl I TOPSYEro I0MUTepa.

Omnpenenuts NONOXKEHNE aTb()BEHOBCKON TOUKH I H30TEPMUYECKOTO COJTHEYHOTO BETPA.
Konceprarunas gopma ypasaennit MI'J] ¢ poHOBBIM mosiem.

kv

A3uMyTalbHbIE KOMIIOHEHTHI CKOPOCTH U MarHUTHOro nojst B MI'J] Moznenu conHeyHOro BeTpa.

[TpumMepbl 3K3aMEHAITMOHHBIX OUIIETOB

buner 1.

1. OCHOBHBIE THIIBI MPOTSHKEHHBIX 000JIOUEK TOPSINX FOTTUTEPOB.

2. OnpenenuTh NOJI0KEHNE BHYTPEHHEN Touku Jlarpamka i ropsiaero Ionurepa.

buner 2.

1. Tunel MarauTOCQEp rOPSUNX FOTIUTEPOB.

2. OnpeaenuTh MOJ0KEeHNE allb(hBEHOBCKOM TOYKH ISl U30TEPMHUYECKOTO COTHEYHOTO BETPA.
buner 3.

1. Otnuune cBepx-amb(BEHOBCKOTO PEKUMa OOTEKaHUSI TOPSYEro IOMUTEpa 3BE3HBIM BETPOM OT
Cy0-aJTb(PBEHOBCKOTO pexKUMA.

2. Koncepparusnas (popma ypaBaerniit MI'J] ¢ hhoHOBBIM TOJIEM.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8 Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aIoB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 331349 HEKOTOPBIE HETOYHOCTH.



OHGHKa XOpouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABIISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MpOBOJATCS B YCTHOW ¢opme mo Omneram. B kaxgoM OuileTe NpeACTaBICHO JiBa
TeopeTuueckux Bompoca. [Ipu mpoBeneHnn 3a4éra u dk3aMeHa olOydaroniemycst npemoctasisercs 30
MHHYT Ha MOAroToBKY. Ompoc oOydaromerocsi He JO/DKEH IPEBBINIATh OJHOIO aCTPOHOMHYECKOTO
Jaca.



