degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: BHyTpeHHee cTpoeHHUE ITaHeT
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 IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

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

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: T.B. I'ynxoBa, A-p puz.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kKagenpsl kocMuueckoit puszuxu 04.06.2020



Hucunmminaa «BHyTpeHHee CTpPOEHHE IUIAHET»
ctpoerny 11aHeT COJNIHEYHOW CHUCTEMBI M HMX CIIyTHHUKOB.

AHHOTANMA

BKJIIOYAET COBPEMEHHBIE IPEACTaBICHUS O BHYTPEHHEM
IIpencraBneHo coYeTaHHME IOCTHKECHHH

TEOPETUUECKUX TMPEJCTABICHUH C JaHHBIMU HAONIONEHWH, MONYyYEHHBIX IIPHU IOMOLIM KOCMHMYECKHX
anmapatoB. [lepBas yacTh JeKIUI U3araeT BOIPOCH CEHCMOIIOTHH, XUMUYECKOTO COCTaBa, TEPMOJUHAMUKH,
pEoJIOTHH, TEOpUH MOTEHIHANa, TeOTEPMHUKH, MarHeTH3Ma Ha IpuMepe 3eMid. DTH 3HaHUsS MMEIT olIee
3Ha4eHHE U BCeX IUTaHeT. Bo BTOPOM YacTh JEKIUI NPOJEMOHCTPUPOBAHO KaK 3TH 3HAHUS MPUMEHSIOTCS
U1 MoZieIupoBaHus Henp JIyHbl, IJIaHeT 3eMHOM I'pYIIIbl, IVIAHET-TUTAHTOB U UX CITyTHUKOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[Tomyunts 3HaHUA O BHYTPEHHEM CTPOEHMHU Iu1aHeT COIHEYHOM CUCTEMBI U UX CIIyTHUKOB.

3agauu AU CHUILIHHBI

1. OcBoUTh TEOPETUUECKYIO 0a3y MOIEIMPOBAaHUS BHYTPEHHEI0 CTPOEHUS IJIAHET U CITyTHHUKOB.

2. YMeTh TMOJIb30BaThCs WUMEIOMIMMUCS JaHHBIMH HaONIOACHWH M METOJaMH WX NPUMECHEHUS s
MOCTPOEHUHU MOJICNIE BHYTPEHHETO CTPOCHUS IUIAHET U CITyTHUKOB.

3. O3HAKOMHUTHCA C pasBUTUCM TCOpI/Iﬁ n HpeILCTaBJ'IeHI/Iﬁ O BHYTPCHHCM CTPOCHHUU IIJIAHCT ComHeyHOU

CUCTCMBEI.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIAHHPOBATbH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

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

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

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

CTaHJIapTHBIE METO/IbI 00PabOTKH HAOTIOCHUI




YMETb:

VYMmertn INPUMCHUTL HOBBIC MATCMATUYECKHUE W KOMIIBIOTCPHBIC MCETOAbI [UIA PCIICHUA 3aJaqd
IIJIaHETOJIOIN

BJIAJIETh:

BraneTs cranmapTHeIMU MeTOTaMu 00pa0OTKH HAOIONCHHIA

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Oo6pazoBanne COTHEYHON CUCTEMBL. 2 1
Ceiicmortorus: 00BEMHEIC BOJIHBI,
2 MMOBEPXHOCTHBIE BOJIHBI, COOCTBEHHbIE 2 1
KoJIeOaHwMs.
3 CoctaB u cTpoeHHe 000JIOUEK 3emilu. ) )
dazoBble MpeBparICHUsl.
4 MaruutHoe mone 3emiu. [eHeparus 2 1
MarHUTHOTO TOJISL.
5 N3ocTazus. 2 1
6 Konpekuus. 2 1
7 l'eorepmuka. M3ocraszus. 2 1
8 Teopust rpaBUTAIIMOHHOTO MTOTEHITHAIIA. 2 1
9 Bayrpennee crpoenune JIyHbI. 2 1
10  |Buyrpennee ctpoenne Mapca. 3 1
11 Bayrtpennee crpoenue Benepsr. 3 1
12 |Buytpennee crpoenne Mepkypusi. 2 1
13 |BuyTpenee cTpoeHue MIaHET-TUTAHTOB. 2 1
14 BHyTpeHHee ~ CTpoeHHE  CITyTHHKOB ) 1
IUTAaHET-TUTaHTOB.
Hroro yacos 30 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jeliam)

Cemectp: 1 (Ocennuii)

1. O6pazoBanne COTHEYHON CUCTEMBI.

O6pazoBanne COIHEYHOI CUCTEMBI H PACIPOCTPAHEHHOCTD JIEMEHTOB.
[Touem BakHO BBINTH 3a Tpenenbl 3emun? PazBuTHe TeOpeTHUECKUX MPEICTABICHUH, COBPEMEHHBIC
HeOysipHble Teopuu. [wmmore3a [lImuara u ee passutue. Ctpoernne ComHEYHOH cHUCTEMBI. 3aKOH
Tummyca-bone. [lpunuBHOe TpeHwe. OOwiMs 2MeMEHTOB.  PacnpocTpaHEHHOCTh JJIEMEHTOB B
arMocgepe ComHia. Meteoputhl: HenubdepeHIMPOBaHHBIE METEOPHTHI, JuddepeHInpOBaHHBIE
METEOPHTHI, BO3PACT ¥ HHTEPBAJIbl BDEMEHH 00pa30BaHUsI METEOPHUTOB.




2. CeiicMonorusi: 0ObeMHBIE BOJHBI, TOBEPXHOCTHBIE BOJIHBI, COOCTBEHHBIC KOJICOAHMSI.

Perucrpauuss mepBoro celicMuueckoro coObitiss Ha 3emie. Kak ObUIM MOJMyYeHBI TPaHUIIBI
SPO-MaHTHs, KOpa-MaHTHs, BHyTpeHHee supo. Tunbl ceficMuueckux BoiH. [loHstue romorpada,
Ompenenenne ckopocTeil BOMH Kak (yHKUMHM DIyOuHBI. [IpuuuHBL, OcnaOusomue aMILTHTYILY
CEMCMUUYECKOTO CHUTHAJIA TPH €ro paclpoCTpaHEHWH B Heapax IuiaHeThl. Kitacchl COOCTBEHHBIX
KoneOanuii. 3aryxaHue KoneOaHui.

3. CocraB u ctpoeHue obonouek 3emin. DazoBbie peBpaICHSL.

Pasputne mpencraeneHuwii O Heapax 3emMiud. ypaBHeHHHM Anamca-BunbsimMcoHa, oOnacTe ero
npuMeHeHus. CoBpeMeHHble Moaenu 3emid. JluccumaThBHBIE CBOMCTBA 3€MHBIX — HEIP.
JAuHaMuuecKknid MOIYJIb CABWTA 3€MHBIX Help. MuHepamornueckuid cocras. IluponnroBas Monenb
3emuu. Pa3oBbie Mepexonbl B OCHOBHBIX MTOPOI000PA3yIOIINX MUHEpaIax.

4. MarauTHoe 1oie 3eMu. FeHepauHﬂ MAargauTHOI'O ITOJIA.

Anpo 3emmu. Uctopusa reomarnerusma. [laneomarnutaele uccnenosanus. [Ipuponga reomarnetnsma
— KaK TeHepupyeTcst MarHUTHOE ToJie B gape. Cxema paboThl THAPOMArHUTHOTO TUHAMO.

5. U3ocra3us.

3eMIeTpsCeHUs, M3BEPKCHUSI BYJIKAHOB, M3MEHEHHS YPOBHS MOpPS IOKAa3bIBAIOT, YTO 3eMJIi HE
TOJIBKO M3MEHSJIach B IPOIJIOM, HO W TEIEpb OCTAETCsA AMHAMUUYHOW IutaHeTol. Kakue jxe cuibl
BBI3bIBAJIM BEPTHUKAIbHBIC BMKCHUS, U KaK 3eMiisl pearupyeT Ha 3TH cuibl? Teopusi TeKTOHHKH
T Ilonsitne wm3ocrtazuu. Bpems penakcauumy ynpyrux HanpspkeHWil. Teopusl IUIACTHYHOCTH
TBepAbIX  Tena.  TeMmmeparypa  IUIaBJIEHHS WM PEOJOrMs  TOpHBIX  mopox  I'panuna
matochepa-acteHochepa.

6. Kousekmus.

Annabatudeckuil TpagueHT Temreparypbl. KOHIyKTHBHBIN TeronepeHoc.

KonBekTuBHBIN TeruionepeHoc, olmiee ypaBHEHHE MepeHoca Temiaa. CBoOoAHas TeIuioBas
KoHBeKIMsA. CxeMa JABM)KEHHUS >KHIKOCTH B sueiike benapa. Yumcno Poames, uncino Hyccenmsra. O
BO3MOXHOCTH CBOOOIHOM TETJIOBOM KOHBEKIIUM B MAHTHH 3€MJIH.

7. T'eorepmuka. M3ocrazus.

['eoTrepMuka HM3y4yaeT TEIUIOBOE COCTOSHHME 3€MIIM M paclpe/ielieHHe TEeMIIepaTypbl B ee HeApax.
Bompoc o pacnpeneneHun Temmneparypbl TECHO CBSI3aH C PacIpelesieHHeM HCTOYHHKOB TEIUIa B
nyOMHax — 3eMIIH. Bennunna TemoBoro moroka, M3mepeHHs TEIUIOBOTO I[OTOKa B
MPUTIOBEPXHOCTHBIX 0ONacTsax 3emiu. V3MeHeHus MpeACTaBICHHH O TEIUIOBOM PEKUME 3EMHOU
KODBI 110 pe3yJbTaraM IIIyOOKOTO KOHTUHEHTaJIbHOTro OypeHus. Kak oLeHUTh Temreparypy B Heapax
3eMiId: METOJA peNepHBbIX ToueK. [opsdyne TOYKH: TOpsSYMe TOYKH KaK perepbl ONpelesCHUs
a0COIOTHON CKOPOCTH JBMYKEHUS TINTOC(EPHBIX TUIHT.

8. Teopust rpaBUTAIIIOHHOTO MOTEHIIHAIA.

I'paBumerpust cBsizaHa ¢ ¢opmoil 3emiau, W TakuM oOpa3oM, B Teole3ueil, a MOCIEAHAS C
tororpadueld. I'paBUTanMOHHOE TOJIE OMNpEAEseT BHEIIHIOI OaJUIMCTHKY IJIAHETHI, 3HauCHHE
KOTOPOH B KOCMHUYECKMI BEK He TpeOyeT KOMMEHTApHUEB, JAaHHBIC IPABUTAIIMOHHOTO MOJS CIIy)KaT
I'PaHUYHBIMU YCJIOBUSIMM IIPU NOCTPOCHUM Mozaeiel miaHeT. Teopema Kiiepo. DOxBunoTeHnanbHble
nosepxHocTH. durypa 3emin. Bricorsl reonna. @opmyna byre. [loBepxHOCTHBIE aHOMAIUH CHIIBI
TSKECTH.

9. Bayrpennee crpoenue JIyHbI.



AKKpEIMOHHBIM pa3orpeB: TOHATHE OKeaHa Marmbl. Purypa W rpaBUTallMOHHOE Tojie JIyHBI.
Mackonsl. ['eonorust mosepxuoctu. Peronut. Ceiicmonorust JIynsl. Moznenb BHyTpEHHETO CTPOCHHS
Jlyaer. O B030ykJcHUM COOCTBEHHBIX KoneOaHuii. MarnutHoe mnone Jlynwl. Pacnpenenenme
3NIEKTPONPOBOAHOCTH U TEMIIEpPaTyphl. TerioBoi NOTOK.

10. BHyTpeHHee cTpoenue Mapca.

Penbed mnoBepxnoctu. IlocTpoeHme wmoxenn BHyTpeHHero crpoeHuss Mapca. CelicMU4ecKHid
JKCHiepuMeHT Ha Mapce. JIBHHbIE TPaBUTALMOHHOIO TIOJII W Tomorpaguu: OnpeAeiicHUe
IUIOTHOCTHBIX

HEOIHOPOIHOCTEH B IPUIIOBEPXHOCTHBIX 00JIACTAX IUIAHEThL. MarHuTHOE MOJIE.

11. Baytpennee crpoenue Benepsr.

l'eonorus moBepxuoctu. JlanHble HaOmOmeHUH. 3emiienofOOHBIE MOJENM BHYTPEHHETO CTPOCHUS
Benepsl. OnieHku celicMuieckoit akTHBHOCTH. O BO3MOXKHOCTH (PUKCAITUM CEHCMUYECKUX COOBITHI
0 M3MEPEHUI0 U3MEHEHUH B aTMocdepe TeMIIepaTypbl, SIEKTPOHHOU IIIOTHOCTH.

12. BHyTpeHHee cTpoeHne MepKypusl.

l'eonoruss moBepxHoctu. ['mmorte3bl oOpasoBanusi. JlanHele HaOmopeHuil. Monpenn BHYTpPEHHETO
crpoeHust Mepkypusi. MarHutHoe moue.

13. BHyTpeHee cTpoeHue TUIaHeT-TUTaHTOB.

Hctopus nocrpoenus mozeneil BHyTpeHHero ctpoeHus. Teopust ¢purypsl. [louemy niuaHeTbI-ruraHTbl
SBJSIIOTCS. Ta30-)KUAKUMH TelaMH. AjuabaThyeckas MOJeNb. YpaBHEHHE COCTOsHHS. Mopenu
BHyTpeHHero ctpoenus. Ceicmonorus FOnurepa u CarypHa.

14. BHyTpeHHEe CTpOEHUE CIIyTHUKOB IJIAHET-TUTaHTOB.

Pasmep, popma u macca. [IpunusHoe Tpenue. JlaHHBIE CIIEKTPOCKOIIMU KaK OTPaHMYCHHE HA COCTAB.
JlaHHbIe HAONMIOICHUH AJIs MOJICIIMPOBAHMsI BHYTPEHHEH CTPYKTYphl. [ paBuTanmonnoe nomue. J[Byx u
TpEeXCIOWHbIE MOAeIH BHYTpeHHero crpoeHus. ®azoBeie mnepexonbl. Oxeanbl. HaBenennbie
MarHUuTHbIE M1OJIS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. Bayrpennee crpoenne 3emun u tianet [Teker]/B. H. XKapkos, -M., Hayka, 1983

JomnonHutensHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



He npenycmorpeno.
9. MeTonuyeckne yKkazaHus JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAgaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpENoAaBaTelto.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.

JIuteparypa 17151 caMOCTOSITEIbHOIO U3YYECHUS:

1. Ph.A.Bland et al. An introduction to the Solar System, The Open University, Cambridge Univ.
Press, 2004 Eds. N.McBride and I.Gilmour

2. Treatise on Geophysics, V.10, Planets and Moons, 2015. Eds. T.Spohn, G.Schubert

3. Punrsyn A.E. Ilpoucxoxnenne 3emiu u Jlynsl. Henpa, Mocksa, 1982

4. bont b. B my6unax 3emiu. Mup, 1984

5. A.Bpayn, A.Maccet. Henoctymuas 3emiist, MockBa, Mup, 1984

6. JKapxos B.H. [eodusnueckue nccienoBanus miaHeT U ciyTHukos, Mocksa, U®3 PAH, 2003.



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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: T.B. I'ynxoBa, a-p ¢us.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacrasieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

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

OIIK-3 CnocobeH BbIOUpaTh u (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUS IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AMCIMIUIMHBI « BHYTpeHHee CTpoeHue TuIaHeTy 00y4aroHHCs JOIKEH:

3HATb:

CTaHJIapTHBIC METO/IbI 00PabOTKH HAOTFOCHUI

yMeThb:

VYmern INPUMCHUTL HOBBIC MATCMATUYCCKHUE W KOMIIBIOTCPHBIC MCETOAbI [UIA PCIICHUA 3aJdaqd

IIJIaHECTOJIOIN
BJIad€Th:

BraneTts cranmapTHEIMU MeTOIaMu 00pa0OTKH HAOIONCHHIA

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. MoxeT i Ha4aTbCs TEII0OBas KOHBEKIWS, eciu yucio Penes pasao 600 ?

2. Ecimm Yy IJIAHCTBI HCT MArHUTHOTO T10JIs1, MOXXHO JIM CKa3aThb, YTO AAPO IJIAHCTHI TBEPAOC ?

3. [louemy ypaBHeHHE AnaMca-BuibsiMcoHa HE MPUMEHUMO TS BcexX 00oiouek 3emin ?

4. OTKYI[a MBI TOJTy4aeM I/IH(I)OpMaL[I/IIO 0 COCTAaBE IJIAHETHI ?

5. Kak IIOHATH, YTO KaMCHb, KOTOpBIfI BbI HAIlUIK, MCTCOPUT ?

6. Uem oOBsACHSIETCS pasmuuc IUIOTHOCTEH IUIAHET 3€MHOU TpYyNIIbI U IIJIAHCT-TUTAHTOB

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

o0yuyarommxcst




1. Cocras sinpa 3emiu. Kak olieHUTh TeMIEpaTypy BHEIIHETO sApa 3eMITu

2. B uem omnuMe MOHATHH rpaHHLA JTUTOC(EpBI-acTeHOC(EPHI, U KOpa-MaHTHS.
3. IlepeuncnuTh apryMeHTHI B MOJIb3Yy ainabaTHYecKUX MOJIeJIel IIaHEeT-TUTaHTOB
4. Kak 0buIa IOTy4eHa THUPOITUTOBASI MOJIENb

5. llpu4uHbL, 0CIA0NSIONINE aMILTUTYy CEHCMHUYECKOTO CHTHAIIA

6. I1o xakUM JaHHBIM MOXHO OIPENENIUTh KUAKOE UM TBEPAOE AAPO Y MIIAHETHI

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:
1. OueHuTh paccTosiHUE, Ha KOTOPOM IIPOUCXOIUT YMEHBIIEHNUE aMIIIUTYAbI
MOTIEPEYHON U MPOJIOJIbHOM BOJHBI ¢ epuonoM T=1c B e pa3 ?
Qs=500, Vs=6xm/c, Qp/Qs=2/3, Vp/Vs=1.7
2. OueHuTh TEMIepaTypy B HeApax 3eMIIH
3. IIpoBectu oneHky 3¢ GEeKTUBHON BSI3KOCTH MAHTHH IO TOCIJIEIEAHUKOBOMY TOIHATHIO
banruiickoro mura.
4. HaiiTv TpaBUTAlMOHHOE MPUTHKECHUE aHOMAIILHOW TUIOTHOCTH IIApOBOM 00NacTh B T. X
5. Y cnyTHUKa €CTh HaBEIEHHOE MarHUTHOE I10JIE, YTO MOXHO CKa3aTb O €ro CTPOCHUU

buner 1.

1. Tpu rpyniibl BELIECTB 110 JIETY4ECTH.

Cocras muaHer 3eMHOM rpyibl. CoCTaB MJIaHET-TUTAHTOB.

2. CelicMU4€eCKHE TPAHUIIBI B HEAPAX 3EMITH.

buner 2.

1. IIpouiecc akkpenum.

2. Tunpl ceicMUYECKUX BOJIH.

buner 3.

1. ¥YpaBHenue Anamca-BunbssimMcona.

2. 3agaum ceficMHUECKOTO dKcriepuMeHTa Ha Mapce.

buner 4.

1. KonBeknus. Aueitku benapa.

2. Baytpennee crpoenue JIynol. [loHATHS: ceIeHONA, MACKOH, PETOIUT.
buner 5.

1. Bpewmst penakcanuy ynpyrux HarpspKeHUM, IpUpoAa INIaCTUYHOCTH
2. ApryMeHTHI B I10JIb3Y aJa0aTHUECKUX MOJIENIEH IIaHET-TUTAHTOB, UX CTPOCHUE U COCTaB.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.



OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

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

JuddepeHnmpoBanHblid 384T MPOBOJATCS B MUCHMEHHOH (YCTHOH) Qopme mo Omieram. B kaxaom
Owiere MpPEICTaBICHO JBa TEOPETHYECKHX Bompoca. [Ipu mpoBeneHnu 3adéra oOydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



