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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
OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hoTOHMKH U ONTOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o0nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpoOiemMax HayKH U TEXHHKH B 001aCcTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKH M ONITOMH()OPMATHKU

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

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
HKCTIEPUMEHTAIbHBIE METO[bl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




YMETb:

HUaceu 0 CTPOCHUU 3eMIn ¥ UX IIPUMEHCHHUEC UIA U3YYCHUS IUIaHET COJIHEYHOM CHUCTEMBI

MIPUMEHUTH HOBbIE MaTeMaTHYECKHE U KOMITbIOTEPHBIE METO/IBI JISl PEIICHUS 3a/1a4 IJIAHETOJIOT U
BJIAJIETh:

CTaHJIAPTHBIMU MeToaMu 00paboTKH HAOTIOCHHM

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIiInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Oo6pazoBanne COTHEYHON CHCTEMBI. 2 1
Ceiicmomnorus: 00bEeMHBIC BOJTHBI,
2 MMOBEPXHOCTHBIC BOJIHBI, COOCTBEHHEIE 2 1
KoseOaHusl.
3 CocraB u CTpoeHHE O0OJOYECK 3EMIIH. ) )
@Pa30BbIC IPEBPALLECHUS.
4 Marautnoe mnone 3emid. [eHepanus ) |
MarHUTHOTO TOJIS.
5 N3ocrasus. 2 1
6 Konseknusi. 2 1
7 I'eotepmuka. M3ocrazusi. 2 1
8 Teopus rpaBUTaLIMOHHOTO MOTEHIMANA. 2 1
9 Bayrtpennee crpoenue JIyHsI. 2 1
10 |Buyrpennee ctpoenne Mapca. 3 1
11 Baytpennee crpoenne Benepsl. 3 1
12 |BuyTtpennee ctpoeHre Mepkypusi. 2 1
13 BuyTtpenee cTpoeHUE MIIAHET-TUTAHTOB. 2 1
14 BHyTpeHHee =~ cTpoeHHME ~— CIYTHUKOB ) 1
IJIaHEeT-TUTaHTOB.
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanne TUCIUIUIMHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemectp: 1 (Ocennwii)

1. O6pazoanne COTHEYHON CHCTEMBI.

O6pazoBanne ColHEYHOH CUCTEMBI H PACIPOCTPAHEHHOCTH JIEMEHTOB.

[Touem BakHO BBIATH 3a mpezenbl 3emun? Pa3Butre TeOpeTHUECKUX MPEICTABICHHM, COBPEMEHHBIE
HeOynsipHble Teopuu. lwunoresa lmuara u ee pasButue. Ctpoernne CoMHEYHON CHUCTEMBI. 3aKOH

Tunmyca-bone. IlpunuBHoe Tpenue. OOWIUS DIEMEHTOB.

METEOPHTHI, BO3PACT M HHTEPBAJIBI BpEMEHH 00pa30BaHUs METEOPUTOB.

PacnipocTpaHeHHOCTh 3J€MEHTOB B
armocgepe Comnua. Meteoputsl: HeaupdepeHUIUPOBaHHBIE METEOpHTHI, AuddepeHInpOBaHHbIE




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)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
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
OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(oTOHMKH ¥ ONITOMH(POPMATHKI

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKH M ONITOMH()OPMATHKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jactu cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UCCIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
OKCIIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(GOPMATUKUM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCIMIUIMHBI « BHYTpeHHee cTpoeHue TuIaHeTy 00yqaroUHCs JOIKEH:

3HATb:

HUacu 0 CTPOCHUU 3eMIn ¥ UX IMPUMEHCHHUEC UIA U3YYCHUS IUIaHET COJIHEYHOM CUCTEMBI

yMeThb:

MNPUMCHUTDH HOBBIC MATEMATUYCCKUE U KOMITIBIOTCPHBIC METOAbI 1JId PEIICHUA 3a1a4 IJIaHETOJIOT U

BJA€Th:

CTaHJIAPTHBIMU MeToaMu 00paboTKH HAOIIOCHHH

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. Moxet 1 HayaTbCs TEIIOoBasg KOHBEKIMs, eciu yucio Penes pasuo 600 ?

2. Econ Y IUIAHETBbI HET MAriuTHOTO I10JIA, MOKHO JIM CKa3aTb, UYTO AAPO IUIAHETHI TBEPAOC ?

3. llouemy ypaBHeHue Anamca-BunbsiMcoHa He IPUMEHUMO ISl Bcex 00omouek 3emiu ?

4. OTKyna MBI IOy4aeM UHQOPMAITUIO O COCTaBE TUIAHETHI ?

5. Kak noHsATh, 4TO KaMeHb, KOTOPBIN BbI HAIILUTH, METEOPUT ?

6. Uem 0ObsICHACTCA pa3IMyKe INIOTHOCTEH TUIAaHET 36MHOM I'PYIIIbI U INIaHET-TUTaHTOB

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

o0yuaruuxcst




. Cocras snpa 3emin. Kak onieHUTh TEMIIEpaTypy BHELITHETO siapa 3eMITH.

. B uem omnmume nousTHil rpaHuna IuTocQeps-acTeHOChEpsl, U KOpa-MaHTHS.

. IlepeuncauTh apryMeHTHI B TIOJIb3Y aAMa0aTUYECKUX MOJIeNIeH TIaHEeT-TUTaHTOB.

. Kak Obu1a mosmyuena nuponnToBast MOZIETIb.

. Ilpnuunbl, ocnabnsionye aMIUINTYLy CeHCMHUYECKOTO CUTHAIA.

. Ilo kakuM JaHHBIM MOYKHO OIIPENEIIUTD KUIKOE UM TBEPIOE AP0 Y IUIAHETHI.

. Tpu rpynnsl BemecTs 1o jerydyectu. Cocras I1aHeT 3¢MHOH rpynnsl. CocTaB IUIaHET-TUTaHTOB.
. TUIBI CENCMUYECKUX BOJIH.

. YpaBHeHnue Anamca-BunssimMcona.

— O 00 3 N L A W DN —

0. 3amaum celicMuueckoro sKcrepuMenTa Ha Mapce.

[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 oreHky 3¢ GEeKTUBHON BSI3KOCTH MAHTHH IO TOCJIEIEAHUKOBOMY TOIHATHIO
banruiickoro mura.
4. HaiiTv TpaBUTAlMOHHOE MPUTHKECHUE aHOMAIILHOW TUIOTHOCTH IIApOBOM 00NacTu B T. X
5. Y cnyTHUKa €cTh HaBEIEHHOE MarHUTHOE I10JIE, YTO MOXHO CKa3aTb O €ro CTPOCHUU

buner 1.

1. Tpu rpynibl BEUIECTB 110 JIETY4ECTH.

Cocras muaner 3eMHOH rpyibl. CocTaB MJIaHET-TUTAHTOB.

2. CelicMU4€eCKHe TPAaHUIIBI B HEAPAX 3EMITH.

buner 2.

1. IIpouiecc akkpenum.

2. Tunpl ceicMUYECKUX BOJIH.

buner 3.

1. ¥YpaBHenue Anamca-BunbssimMcona.

2. 3aga4m ceificMHUECKOTO dKcriepuMeHTa Ha Mapce.

buner 4.

1. KonBeknus. Aueitku benapa.

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

1. Bpewmst penakcaiuy ynpyrux HarpspKeHUM, IpUpoa INIaCTUYHOCTH
2. ApryMeHTHI B II0JIb3Y aJMa0aTHUECKUX MOJIENIEH MIaHET-TUTAHTOB, UX CTPOCHUE U COCTAB.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad, IPaBUIbHOE 0OOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTENBbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenuupoBanHplii 3a4€T  MPOBOAATCS B ycTHoW (opme mo Oumneram. B kaxmom Ouiere
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mposenenum 3auéra  oOydaromiemycs
npenocrasisierca 30 MUHYT Ha 1moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



