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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: MonenupoBaHue 000I04eK TOPIUHNX IOTUTEPOB
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kageapa KocMUUECKol (U3NKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy coctaBui: A.T". XKunkus, 1-p Qu3.-Mar. HayK, TOIEHT

[Iporpamma obcyxaeHa Ha 3aceqanuu kKagenpsl kocMuueckoit puszuxu 10.06.2024



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

oOy4yeHre CTYIEHTOB METOAAaM YHWCJICHHOTO MOJEIHUPOBAHUS CTPYKTYPbl M JUHAMUKH OO0OJIOUYEK
ropsiuuX IOMUTEPOB

3agauu AU CHUIIHHBI

noydeHne 0a30BBIX 3HAHHMH, HEOOXOAMMBIX CTYIACHTY Ul NPOBEICHMS HAyYHBIX HCCIEIOBaHUN B
paMKax CBOEH MarucTepckor paboThl.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTalbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTEeMaTHIECKUX HayK

Hay4YHbIX 3HaHUH B o0sacTu

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
(U3MKO-MaTEeMaTHYECKUX HAYK

OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
(hOTOHMKH U ONITOMH(POPMATHKU

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

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-3.1 Cnocoben ananmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH pelIeHHs], TOHUMAET U YYUTHIBAET HA MPAKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu

peIlieHUE MOCTABICHHOM 3a/1a4H, IPOBECTH (U3MKO-MaTEeMaTHICCKUX HAYK JUIS PEIICHUS TOCTABICHHOM
aHaJn3 pe3yNbTara v MPEJCTaBUTh BBIBOJIEI, 3aa4¥, (POpPMYIHPOBAHHUS BHIBOJOB M OIECHKHU MOJTYYCHHBIX
MPUMEHSS 3HAHUS Y HABBIKK B 00JIACTH pE3yNbTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEHTHPOBAHO BBIOWpPATh CIIOCOO
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0BaHUS

TEXHOJIOT Uil

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pelarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKue MOJENH Ui  ONHCAaHUS — H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
M3y4aeMbIX SBJICHUH U MPOIIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAyYHBIC MPOOIEMBL, 101y4ath ([TK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue u (WIH)
HOBBIC HAYyIHBIC PC3YyJIbTAThI AKCIEPUMEHTAIIHBIE METOJbI HWCCIEOBaHWA B 00NacTh
($hoTOHHKH W ONTOWH(GOPMATUKKM K KOHKPETHOW HAy4HOM
3aJ1aue U HHTEPIPETUPOBATH TIONYUCHHBIC PE3YJIBTATHI

[IK-3.1 IloHumaer mnpuUHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. [lepevyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCst JOJDKHBI
3HATh:
OCHOBBI (PU3UKH KOCMOCA ¥ BBIYHCIIUTENBHON acTpOU3NKN
YMETb:

BBIpa0OTaTh MpejicTaBIeHne 00 aKTyalbHBIX IPoOIeMax HayKd U TEXHUKH B 00JacTH (U3NKHU KOCMOCA,
OBITH CIIOCOOHBIM Ha HAyYHOM $13bIKe (hOPMYIHPOBATh MPO(heCcCHOHATBHBIC 3a1a4n

BIIAJICTh!
cucTeMoil hyHIaMEeHTaIbHBIX HAyYHBIX 3HAaHHI B 001aCTH (PU3NKO-MaTeMaTHIECKUX HayK

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTh 0 BUJIaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 T'opsiune ronutepsl 2 2
) [IporsoxeHHBIC 000JIOUKH  TOPSYHX ) )
IONIUTEPOB
3 00630p METO/IOB MOJICITUPOBAHHS ) )
o0oIrouek
4 I'azonuHaMu4eckas MOIEIb 000IOUKH 2 2
5 OcHoBHBIC THIIBI oborouek ) )
(razogrHaMHYECKOE MOZACIMPOBAHUE)
6 BrusiHre u3iydeHus 3Be3/bl Ha TEUCHUE ) )
B 000JI09Ke




7 Cxema POX-BIZHQ)enLHTa JUTsL ypaBHEHUU ) )
MarHUTHON TUAPOJUHAMUKH

] Cxema MOBBIIIEHHOTO nopsiaKa ) )
anmnpoKcUMaIuu

9 MarnuTtHast THAPOIMHAMUKA C (POHOBBIM ) )
oJieM

10 |MarauTHOE noJ€e ropsYuX IOIMUTEPOB 2 2

11 MarsuTtHOE 1oJie 3BE€3IHOr0 BETpa 2 2

12 |MarauTtocdepsl ropsYux IOIUTEPOB 2 2

13 Caepx-asib(hBEeHOBCKHIMA pexuM ) )
00TEeKaHHs TOPSUYETO IOMUTEPa

14 Cy06-anb(BEHOBCKHI PEKUM OOTEKaHUS ) )
rOpsAYEero InuTepa

15 Bozgeiictreue  KBM  Ha  00070YKy 2 2
ropsyero nuTepa

Wroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Topsiure ronuTepsI

OcHoBHble HaOmomaTenbHble W (U3MUECKUE XapaKTEPUCTHKH Tops4yux ronurepoB. CBoiicTBa
BEPXHUX aTMOc(ep ropsuux I0MUTepoB. ADPOHOMHUUECKHE MOAETH BEPXHUX aTMocdep.

2. HpOTfDKeHHBIe 000JIOUKH ropsiiux rornuTcpoB

HaOmtonarenbHbple TPOSBIEHHUS MPOTSHKEHHBIX OO0OJNIOYEK y Topa4Yux omnuTepoB. llepernonHenue
nonoctu Poma ropsuero romutepa ero armocdepoirt ropsyero. CraOuiau3anusi HCTEKAIOLIMX
000JI0YeK TOPAYHX IOTUTEPOB 3BE3AHBIM BETPOM.

3. O0630p METOIOB MOAECTHUPOBAHUS 000JI0UEK

OnHOMepHble TUApOCTaTHYECKHe Moaend. MopenupoBaHue BEpXHHUX arMochep MeToaoM
Mounre-Kapio. ['napoauHaMuyecKie MOAETH.

4. raSO)_II/IHaMI/ILICCKaH MOACIb 000JIOUKH

ypaBHeHI/ISI ra3oBoM JVMHAMUKH JJId CUCTCMBI 3BC3Aa-IIJIaHCTA. Mopenb aTMOC(bepBI 1 3BC3JHOIO
BETpa. PasznocrtHas cxema u pacucTHasA CCTKa.

5. OcHOBHBIE THITBI 000JI0UEK (Ta30IMHAMHYECKOE MOJICTHPOBAHNE)

3amkHyTBIe 0001M0uKH. KBazu-3aMkHYyTBIE 000704KH. OTKPBITHIE O0OJOYKH. TeMIT MMOTepH MacChl
TOpSTYEro IMUTEpA.

6. Bnusaue H3JTy4CHHA 3BC31bl HA TCUCHUC B 000JI04KEe

Nonnzanus BepxHeil arMocdepbl TOpsYero nurepa uIydeHueM poJUTeIhCKOM 3Be3/bl. Biusiaue
paaMaTHBHOTO JaBJCHUA Ha [IWHAMHKY O0OOJIOYKH. Pe3ynbrarbl TpEeXMEpHOro YHCICHHOTO
MOJEJINpOoBaHYsl. BiausHue Apyrux MCTOUHUKOB IOIVIOIIEHUS U3J1y4YEHUsI.




7. Cxema Poy-DitHdenbara 1t ypaBHEHUH MarHUTHON THAPOAMHAMUKA

VYpaBHEHUSI MarHWTHOW THAPOJWHAMHUKA U HX cBoicTBa. Cxema Poy nnsi udncieHHOro peuieHus
ypaBaenuit MI'J[. Durponuiinas nonpaska JiiHdenpaTa. [IpuMepsl TECTOBBIX pacyeToB.

8. CxeMa MOBBIIIEHHOTO nopsAaKa armpoKCUuMalun

Cxema BBICOKOTO TOpsAKA alpoKCHUMalMu JUIs ypaBHeHHs aaBekuuu. Cirydail rumepOonndeckon
cucTemMbl ypaBHEHUH. IIpuMepsl TECTOBBIX pAacyeTOB [ MAarHUTHOM TUAPOJUHAMUKH.
[Toblmaromas nomnpaska i cirydast HEOAHOPOAHOU CETKHU.

9. MarauTHas THAPOIMHAMHKA C (POHOBBIM TTOJIEM

VYpaBHEHUS MarHUTHOM THAponWHAMHUKHN ¢ ¢oHOBBIM monem. MIJ] cxema Poy ¢ yderom hoHOBOTO
nonsi. JIByXaTamHbelii METO/I YUCIIeHHOTo petienus ypaBHeHuit MIJ] ¢ ¢onoBbiM mosiem. [Ipumeps
TECTOBBIX PACUETOB.

10. MarHuTHOE 10JIe TOPSYUX IOMUTEPOB

MaruuTtor UAPpOAVUHAMUYCCKASA  MOICIIb 000JIOUKHU ropssucero  rornurepa. OI_IGHKI/I BCJIIMYHHBI
MArdiuTHOTO IIOJId TOpSAYUX HOIIUTEPOB. PeSynBTaTBI TPEXMCPHOI'0 YHCJICHHOI'0 MOACIMPOBAHUS
CTPYKTYPhbI HpOTH)KeHHOfI 000JIOUKHU ropsa4ero ronuTepa ¢ ydetoM COOCTBEHHOIO0 MArHUTHOIO IIOJIS
IJIaHCTHI.

11. MarauTHOE€ 10Jie 3B€3/THOTO BETPa

Habnronaemas CTPYKTypa COJIHEYHOTO BETpa. Monens HM30TEPMHYECKOTO
ceprueCKU-CUMMETPUIHOTO COITHEYHOTO BeTpa. MarHUTOruApoANHAMHUYECKask MOZIENb COJTHEYHOTO
BeTpa. AHAIIN3 PEIICHHUS.

12. Maraurtocgepsl ropsuux I0MUTEPOB

CTpyKTypa MarHUTHOTO IOJIsI B CHCTEME 3Be3/a-I1aHeTa. Bo3MoKkHbIE PeKUMBI OOTEKaHUS TOPSUNX
IOTIUTEPOB 3BE3OHBIM BeTpoM. OCHOBHBIE THIIBI MarHUTOC(ep ropsuux onurepoB. opmupoBanue
MarHUTOAMCKA B MarHUTOC(Epe ropsvero onuTepa.

13. CBepx-anb(pBEHOBCKUH peXUM 00TEKaHHSI TOPSUYETO IOMUTEPa
Onucanue Moaeny. AHalU3 pe3y/IbTaToB PacyeToB. TeMI NOTepH MacChl.
14. Cy6-anbBEeHOBCKUI pEXUM OOTEKaHHS TOPSUYETO I0MUTEpa

Pesynbrarel 4YMCIEHHOTO MOAENUpOBaHUs. HOBBIM TUN NPOTSHKEHHOW 000704KH. Bo3moxHbIE
0COOCHHOCTH HAOMIOAATEIBHBIX POSBICHUM.

15. BozaeiictBue KBM Ha 060510uKy ropsiuero onurepa

KopoHnasnbabie BbIOpochl Macchl. UuclieHHOe MojenupoBaHue Bo3zjelcTBHe mmmpokoro KBM Ha
000JI04KY TOpsidYero romnutepa. Mojens y3KO-HalpaBJIeHHOTO MarHuToruapoanHamuueckoro KBM.
BrusitHre MarHUTHOTO MOJISE HA MEXaHWU3M B3aUMOJICHCTBHUSI 000JI0UKH ropsiuero ronutepa ¢ KBM.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Yuebnas ayaAuToOpHd, 10CKa, MCAUAIIPOCKTOP, SKPaH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa

1. KocMornorusi, ruipoiMHaMuKa, TypOylneHTHOCTh. A. A. @puaman U pa3BUTHE €r0 HAy9IHOTO
Hacienus [Tekcr]/A. C. Monums, I1. . [Tony6apunosa-Kounna, B. U. XneOunukos, -M., Hayka, 1989

JomnonHutenbpHas auTeparypa

1. bucukano J.B., Kwikun A.I'., bospuyk A.A. 'a3onMHaMuKa TECHBIX JBOMHBIX 3Be31. MOCKBa:
®usmatiut, 2013.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

baza manHBIX 3K301IaHET WWW.exoplanet.eu

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHo.

9. MeToauveckue YKazanus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI pCHICHUS pa3JIMYHbIX 3a4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTeCTAIUH.

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

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHUS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.

JIuteparypa 17151 caMOCTOSITEIbHOIO U3YYECHUS:

1. TuaponnHamuueckas Teopusi kocmuueckoi mia3mel [Tekct], [Monorpadus]/B. b. bapanos, K. B.
Kpacuobaes, -M., Hayka, 1977

2. Maremarnueckre BOIPOCH YHUCICHHOTO PEIICHUS THIEePOOINYEeCKUX CHUCTeM ypaBHeHUH [ TekcT
J/A. T. Kynuxosckwuii, H. B. [Toropenos, A. 10. Cemenos, -M., ®DUIMATIIUT, 2012



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 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 cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX 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-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
UCCIIeAOBaHMH B 00J1aCTH (POTOHUKHU U ONITOMH(OPMATUKU

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSsS 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

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-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh 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 pe3yabTaTax UcClIeI0BaHUN

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

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

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC UIYUYCHHUA AUCHHUILIUHBI «MOI[CJ'II/IpOBaHI/Ie 000J10U€eK TropsA4YuX IOIHUTCPOB» 06yqafom1/n710${

JOJIKCH:




3HATH:
OCHOBBI (PU3UKH KOCMOCA ¥ BBIYHCIIUTENBHON acTpOU3NKN
yMeThb:

BBIpa0OTaTh MpejicTaBIeHne 00 aKTyalbHBIX IPOOIeMax HayKd U TEXHUKH B 00JacTH (U3NKU KOCMOCA,
OBITH CIIOCOOHBIM Ha HAyYHOM $13bIKe (hOPMYIHPOBATh MPO(HeCcCHOHATBHBIC 3a1a4n
BJIA/IETh:

cucTeMoil (hyHIaMEeHTaJIbHBIX HAyYHBIX 3HAHUN B 00J1aCTH (PU3UKO-MaTeMaTndeCcKUX HayK
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Yto Takoe ropsune 10MUTEPHI?

2. YeM oTiIM4aeTCs NPOTSHKEHHAS 000JI0UKa TOPSAYEro I0MUTepa oT ero armocgepsi?

3. OCHOBHBIE THIIBI IPOTSHKEHHBIX 000JI0UEK TOPSYUX FOITUTEPOB.

4. Iloyemy MarHUTHOE T0JIE TOPSYUX FOMUTEPOB JOJIKHO OBITh OTHOCUTEIBHO CIA0bIM?
5. Tumnel MarauTOCEp ropsUnX IOMUTEPOB.

6. Uem oTimvaeTcs cBepX-aib(PBEHOBCKUI PEKUM OOTEKaHHS TOPSYETO FOMUTEPa 3BE3MHBIM BETPOM OT
Cy0-a’b()BEHOBCKOTO pexxrmMa?

7. Kak BIMSAIOT KOPOHAJIBHBIE BHIOPOCHI MacChl Ha IBOMIOLUIO TOPIYHMX FOIUTEPOB?

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Ipumeps! KOHTPOIBHBIX BOIIPOCOB

OnpenenuTtsd MOJOKEHNUE BHYTPEHHEH ToUKM Jlarpanska ajsi ropsiuero omnurepa.

OueHuTs pa3Mep MarHUTOIIAY3bI IS TOPSYETo I0MuTepa.

OnpenenuTtsd MoJ0KEeHUE anb(BEHOBCKOW TOUKH I H30TEPMUYECKOTO COTHEUHOTO BETPA.
Koncepparusnas gopma ypasuenuit MI'J] ¢ poHOBBIM moieM.

A3suMyTalbHbIE KOMIIOHEHTBI CKOPOCTH U MAarHUTHOTO 1oJ1s1 B MI'J] MOJeH COTHEYHOTO BETPA.

R S

. Ilepenonnenne mnomnoctu Poma ropsiuero romutepa ero armocdepoi ropsuero. CraOunuzanus
HCTEKAIOIINX 000I0YEeK TOPSIYHNX FOIUTEPOB 3BE3HBIM BETPOM.

7. YpaBHEHHs MarHUTHON THAPOMHAMUKY U UX CBOMCTBA.

8. Cxema Poy st uncnennoro pemenus ypapaenuit MI'J[. Durponuiinas nonpaska DiHpeNbATA.
9. O1ieHKH BEeIWYMHBI MATHUTHOTO MOJISI TOPSYUX IOMUTEPOB.

10. Cepx-anb(pBEHOBCKUN peXUM OOTEKAHUS TOPSIUETO IOIMUTEPA.

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB

buner 1.

1. OCHOBHBIE THIIBI MPOTSHKEHHBIX 000JIOUEK TOPSINX FOTTUTEPOB.

2. OnpeaenuTh MOJI0XKEHNE BHYTPEHHEH Touku Jlarpanka jist TopsSaero 1onurepa.

buner 2.

1. Tunel MarauTOCQEp rOPSUNX FOTUTEPOB.

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

1. Otnuune cBepx-anb(BEHOBCKOTO PEXUMa OOTEKaHUs] TOPSYEro IOMUTEpa 3BE3THBIM BETPOM OT
Cy0-aJTb(PBEHOBCKOTO pexKMMa.

2. KoncepparusHas popma ypasaenuit MI'J[ ¢ ¢oHOBBIM moseM.

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MpoBOIATCS B YCTHOM ¢opme mo Omneram. B kxaxgom Ouiiete NpeAcTaBICHO /Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaroremycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc 00ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO ACTPOHOMHYECKOTO yaca.



