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Mporpammy ancumnnnHbl paspaboTan(a)(n) LoueHT, K.H. (poueHT) WnmaHckuin B.B. Kadbenpa
aCTPOHOMUKM U KOCMUYecKorn reofeammn OTaeneHme acTpopuankm 1 KOCMNUYECKON reonesnm ,
Slava.Shimansky@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

- OCBOEHMe CTyaeHTaMu OCHOBHbIX MOMOXEHWIA O CBEOEHNSX U3 TEeopun Pru3n4eckoro CoCTossHUS,
3BONOLMN, POPMUPOBAHNSA U3NYHEHUS CNIOXHbIX aCTPOJPU3NYECKNX CUCTEM, TEOPETUNYECKUX OCHOB
TeX MeToa0B, KOTOPbIe MCMONb3YOTCS B acTpouanke npu onpeneneHnn pyHaoameHTanbHbIX
XapakTepucTtnk 3se3n.

2. MecTO AMCUMNNNHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoOro o6pasoBaHus

LaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.42 OucumnnnHbl (Moaynmn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.05.01 ACTpoOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpogpeccroHanbHom) yactu. OcBanBaeTcs Ha 5 Kypce, 9 cemecTp.

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen 'b61.6.42 OucuunnnHbl (MO4ynm)' OCHOBHOWA
npodbeccrmoHanbHol obpasosatenbHoi nporpamMmbl 03.05.01 'ACTPOHOMUS (HE NPEOYCMOTPEHO)' 1
oTHocuTcs K 6a3oBoli (obwenpodeccrnonanbHoii) YacTn. OcBanBaeTcst Ha 5 Kypce B 9 ceMecTpe.

N3yyeHunio AaHHOM ACUMNAHBE AOMXHO NPeAWeCcTBOBATb N3YYEHME CeayoLmx
PU3NKO-MATEMATUYECKMX OUCLMUMIMH: MaTEMATUYECKNIA aHaNN3, TEH30PHbI aHanM3, YUCNEHHbIE
MeTonbl, omauka (Bce pasnenbl), TeopeTnyeckas ouanka (anekTpoanHammnka, KBaHToBas omauka,
TEeopus Nons); AUCUUNINH OBWEKYNbTYPHOro NPOGUNSA: MCTOPUS aCTPOHOMUW, UCTOPUS MUPOBO
KynbTypbl; NPOECCUOHANbHbBIX ANCLMNANH: 0blas acTPOHOMUS, TEOPMS SBONIOLIMMN 3BE3N,
BHeranaktmyeckas aCTpoOHOMMUSl, COBPEMEHHbIE METOLbI HAONMIOAEHWIA.

3. KomneteHuuu obyyarowterocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNN:

PaclumndppoBka
Wincpp komneteHuyu npuobpeTaeMorn KOMNETEHLUN
OrlK-1 CMOCOBHOCTb OPMEHTNPOBATLCS B HA30BbIX aCTPOHOMUYECKUX U
(npodhbeccmoHanbHble OU3NKO-MaTEMATNYECKUX TEOPUSAX N MPUMEHATL X B HAYYHbIX
KOMMNeTeHuunm) nccnepoBaHnAxX
AK-1 BnafeHne Metogamm acTpoOHOMUYECKOro, omsn4eckoro u

MaTeMaTM4ecKoro uccnenoBaHus npu aHannae rnobanbHbix Npobnem
Ha OCHOBE rnyboKUX 3HaHWI PyHAAMEHTANbHbIX
PU3nKO-MaTEMATNYECKMX ONCLUMANH

BnageHve metogamm onan4eckoro u matemMaTmn4yeckoro

MK-12 MOLENNPoBaHNs Npu aHannae rnobanbHblX NPobnemM Ha OCHoBe
rnyboKmx 3HaHWUIA PyHOAMEHTaNbHbIX OM3MKO-MaTEMATUNYECKIMNX

(npodhbeccmoHanbHble
KOMNeTeHLmm)

n VOHaNbHbI .

(KOF:A?'lquTGec:umom)an € ONCUUNNVH, TEOPUM HAONIOOEHWIA U 3KCNEPUMEHTA C NCMONb30BaHNEM
SNEKTPOHHbIX CPEACTB MONy4YeHMs, XpaHeHUs 1 0bpaboTkun
nHdpopmauunm

MK-2 BnafgeHne Metogamm gon3nyeckoro, MaTeMaTmyeckoro u

(npodhbeccmoHanbHble anropuTMMYECKOro MoOenMpoBaHNs NPU aHannae Hay4Hblx Npobnem

KOMMeTeHuunn) aCTPOHOMUUN N CMEXHbIX HayK

MK-5 CMOCOBOHOCTb BECTU MEXANCUMNINHAPHBIE NCCNEOOBAHNS HA CTbIKE

(NMpodheccmoHanbHble aCTPOHOMUKU C CPU3NKON U MATEMATMKOM N APYrMMN eCTECTBEHHbIMU

KOMMNEeTEeHUnm) Haykamm
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Mporpamma aucumnnuHbl "MogenmpoBaHue 1 aHanmnsa CNoXHbIX acTpogunamnyecknx 06bekTos"; 03.05.01 ACTPOHOMMS; OOLEHT, K.H.

(moueHT) WnmaHcknin B.B.

B pe3ynbTate 0OCBOEHUA ONCUNMTNHBLI CTYOEHT:

1. DONXEH 3HaThb:

- TeoOpuio 3BONKOUMN OONHOYHbLIX 3B€31 N TECHbIX OBOWVHbIX CUCTEM;

- TeopUo PU3NYECKOoro CTPOEeHUs 3Be3;

- METO4bl HANAEHNIA 3B€34, U X NePBUYHON 06paboTku;
- TEOPUIO POPMMPOBAHMS aTMOCHEP 1 CMEKTPOB 3BE3[;
- METOAbl MOAENNPOBAHNS N3NYHEHWNS CNIOXHBIX aCTPOPU3NYECKMNX CUCTEM;
- METO4bI ONpeaeneHns NapaMmeTpoB CUCTEM U3 aHann3a HabniaeHWn

2. IONXEeH yMeTb:

- NPOBOAUTb NEePBUHYI0 06paboTKy pasnnMyHoro HabnogaTenbHOro MaTepuana;
- NMPVMEHSITb COBPEMEHHbIE METOAbl aHaNIM3a OMNTUYECKOro U3JTy4eHUs! IBOMHbIX CUCTEM;

- UCMNOJIb3OBTb COBPEMEHHbIE KOMMNEKChI MOOENMNPOBAHNA ONTUYECKOIro N3NTyHEeHNA;

- CTPOWTb KapThbl pacnpeneneHns N3ny4eHunsi B CNOXHbIX CUCTEMAX;
- onpenensTb PyHOAMEHTaNbHbIE NapaMeTpbl CUCTEM U3 HABOAEHWIA;
- aHanM3upoBaTb Pe3ynbTaThbl C TOYKM 3PEHUSI TEOPUM (POPMUPOBAHMS 1 3BONIOLUN 3BE3 .

3. 0ONXEeH BnageTb:

- TEPMMHOMNOIMYECKUM annapaTtom B 06n1acTu 3Be34 1 CNOXHbIX aCPOGUINYECKNX CUCTEM;
- MeTo4aMn MOLENMPOBAHUS U KONMNYECTBEHHOMO aHanMaa OnTUYeCcKoro N3nyYyeHus;
- METOLAMUN KPUTUYECKOro 0606WeHNS pesynbTaTtoB NCCNEO0BaHNIA.

4. CTpyKTypa U cogepxaHue OUCLUNIUHBI MOAYnNs
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBIL: 3K3aMeH B 9 ceMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Ans OMnycKa K 3adeTy

28 bannos.
86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunavHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl 1 yacbl
ayauTopHOM paborThbl,
Pasgen MX TPYA0EMKOCTb
N Oucumnnuubl/ CemecTp clgzg§:;la| (B yacax) TeK)"(l::Tiac;pr'
Moayns MpakTu-|abopa-
Nexuum| yeckue | TOpHbie
3aHATUS | paboTbl
Tema 1. CoBpeMeHHble Noaxoabl B
1. |[MooenMpoBaHUn 3Be3OHbIX 9 2 0 0
armocdep.
5 Tema 2. dopmuposaHune atMocep 9 5 8 0
" |3Be34 B ABOMHbIX CUCTEMAX.
3 Tema 3. Osontouusi 38e34 H0MbWNX 1 9 5 8 0
" [yMepeHHbIX Macc.
PervcTpaumnoHHblii Homep 6202919 m 3;?{%}(2%1{%%2
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 4. OBonouns OBOVHbIX CUCTEM
4. YMEpPEHHbIX Macc. 9 2 0 0

Tema 5. lNpenkataknuammyeckmne

5. nepemMeHHble 9 2 8 0

6 earaxniammisoaie nepeverise | 2 | 8|0

7. fopa T Hoowe nxapracae | o IRE

8. Iggaeiﬁfo[llagfepl:gﬁﬂpbl. 9 2 8 0

9. ggx:msaxehfggfumq [BOVHbIX CUCTEM 9 5 6 0
Tema . IToroBas goopma KOHTpOns 9 0 0 0 Ok3ameH
WNtoro 18 54 0

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. CoBpeMeHHble Nnoaxoabl B MOAENMPOBaHUM 3Be3aOHbIX aTMOcdep.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

VICTOYHMKM HENPO3PAYHOCTN B PEHTFEHOBCKOM, YNbTPAdOMONETOBOM 1 ONTUYECKOM Anana3oHax
cnekTpa. Metoabl TeMnepaTypHoOn Koppekunn. Yyet agodoekToB KoHBeKUMN. COBPEMEHHbIE MOAENN
atMocdpep HopMasbHbIX 3BE3..

Tema 2. dopmupoBaHue atMoccpep 3B8e34 B ABOUHbIX CUCTEMAX.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Obwas 3agaya o hopMupoBaHum 0bny4eHHON aTMOCHEPDI U ee aHaNUTUYeckoe peleHne. PyHKLKK
HarpeBa aTMOCHEP BHEWHMM U3NyHeHNEM 1 Cnocobbl Nx NpencTaBneHns. GyHKLUUS oxnaxaeHus
3Be34HOro rasza. CoBpeMeHHble peaynbTaTbl MOAENMPOBaHNS 06nyYaemMbix aTMocdep.
TemnepatypHas CTpykTypa aTMOCHEpP C pasnnyHbIMUA TNaMy BHEWHEro 0bny4eHus.

npakTudeckoe 3aHsitne (8 yaca(os)):

MO,D,GJ'IVIpOBaHI/Ie CTPYKTYpPbl 1 BbIXOASIWEro U3ny4yeHnsa 3se3nHblX atMmocdep pasHblX cnekTpasnbHbIX
KnaccoB C BapbvpoBaHMEM XapakTepUCcTUK nagarllero peHTreHOBCKOro 1 ynbTpadononeTtoBoro
n3ny4eHns.

Tema 3. SBonouus 3Be34 60/1bLLINX U YMEPEHHbIX Macc.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Ocob6eHHOCTN XU3HM Ha cTaamsix ronybbix 1 kpacHbix cBepxruraHTos, LBV-, WRN- n WRC-3Be3a.
[MoTeps BewecTBa CO 3BE34HbLIM BETPOM N €ro BAUSHNE Ha aBonoumio 38e34. Benbiwkn SNIbc n
SNII c obpasoBaHeM HENTPOHHbBIX 3BE3A 1 YEPHbIX Ablp. PacnpeneneHnmn Mmacc pensiTmBUCTCKMX
06bekToB. POPMUPOBaHME NNAHETAPHbIX TYMAHHOCTEN, CybKapnnMKoB NOCT-aCUMNTOTUYECKOM 1
NOCT-rOPM30HTaNbHOM BETBU U UX Nocneayowas asontoums. CoBpeMeHHble pesynbTaThbl
MOJLENMPOBAHNS 3BOMIOLIMOHHbIX TPEKOB OAMHOYHbIX 3BE3 /.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

MepBuyHas 0bpaboTka MyNbTUNONOCHBIX OOTOMETPUYECKMX HABNIOOEHNIA N3BPaHHbIX
npegnkaraknmammuyeckux nepemeHHbix (MMM) ¢ aHanm3om nepemMeHHOCTY 3B€34 NS, TOYHOCTH
anepTypHOI POTOMETPUM U MOCTPOEHMEM (ha30BbIX KpuBbIX 6necka M1 B wkane opbutanbHoro
nepuoga.
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Tema 4. dBonouUsA OBOUHbIX CACTEM YMEPEHHbIX Macc.
JNNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

CucTeMbl ¢ 0buweit 060104KOM U MPOUCXOAWME B HUX NpoLecchl. MexaHn3m notepu yrinoBoro
MoMeHTa. DopMbI U CTPYKTYpa NnaHeTapHbIX TYMAHHOCTEN BOKPYT TECHbIX ABOWHbIX CUCTEM.

Tewma 5. Npepkaraknuammyeckme nepeMeHHble
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

CoBpeMeHHas knaccugmkaums npegkaTaknmammyeckmx nepemeHHbix (MM). duaunyeckoe
cocTosiHMen asonoums KOMNoHeHT [, MexaHn3mbl noTepu yrnoBoro MOMeHTa 1 3BOMIOLUNSA CUCTEM
K CTagun KaTaknma3Mmn4eckmx nepemeHHbix. Metonbl aHanmaa HabnoaeHwii M n onpeaeneHuns mx
napameTpos. PakTopsbl, yyuTbiBaeMble Npu mogenvposaHun nanydeHus MNrl. ccneposaxve
xummyeckoro coctasa MNMM. Xapaktepuctmku MM pasHbix TMNOB 1 Ux ocobeHHocTn. MoaenvmpoBaHue
1 aHanm3 kpueblx 6necka MM ¢ y4eToM ahPeKTOB OTPAXKEHNS U HECPEPUYHOCTU 1 NONYHEHNE
OLIEHOK paamnyCcoB KOMMOHEHT 1 YrNIOB HaknoHa opouT.

npakTnyeckoe 3aHsitne (8 yaca(os)):

MoaenupoBaHue n aHanma cnektpos M1 ¢ onpeaeneHnemM napameTpoB U XMMUYECKOrO CocTaBa
aTMOCEP VX KOMMOHEHT, M3MepeHnemM HabopoB Ny4eBbIX CKOPOCTEN, MOCTPOEHNEM 1
nccnenoBaHNEM KPUBbIX Ny4EBbIX CKOPOCTEN C BbIHUCIEHNEM (DYHKLMIA MACC M MAacC KOMMOHEHT.

Tema 6. ManomaccuBHble KaTaknM3Mmyeckue nepeMeHHble
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

ObLwume xapakTepmncTKn 1N COBPEMEHHAS KNacCUUKaLms ManoMacCrBHbIX KaTakima3Mmn4eckmx
nepemeHHbIx (KI). Ycnosus popMupoBaHns AMCKOBOM akkpeLumun. Teopus a-anckos
Lakypbl-CioHsieBa 1 npupoaa TypbyneHTHON BA3KOCTN. COBPEMEHHbIE TMAPOANHAMUYECKNE
pacyeTbl CTPYKTYpbl aKKPELMOHHbIX AUCKOB. YCNoBuS pOpMMPOBaAHNS KONOHKOBOW aKKpeLnW.
[MoHATME anbBEHOBCKOro paauyca v ero BnsiHWe Ha xapaktep akkpeuun.

npakTudeckoe 3aHsitne (8 yaca(os)):

ViccneposaHue MYJNbTUMONOCHbIX KPUBbIX bnecka VI36paHHbIX KaTakKmM3MN4YEeCKNX NepeMeHHbIX (KI'I)
C onpepneneHnem nx PoToMeTpU4YeCcKmx un Op6I/IT8J'IbeIX nepnongos, amninTyn 00bIYHbIX BCMblleEK,
CBepXBCnbllleK, CBGpXI’OpéOB N KBaannepmogn4eckunx oCLUNNALNA.

Tema 7. HoBble 1 KapnukoBble HoBble pa3HbIX TUMNOB.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Mpupona TepmMosioepHbIX BCMbIWEK Knaccuiecknx HoBbIX 1 X BANSHME HA 9BOMOLMNIO
KaTaknM3MmMyeckux nepeMeHHbIX. MexaHmnam BCrbiwek Kapnnkosbix HOBbIX 1 nocneyowas
9BOMOLUMNSA NX aKKPELMOHHbIX AMCKOB. MeToabl MOOENMPOBaHNS U aHann3a nsny4yeHums u
onpepnenenuns napametpoB K. Cnocobbl n3amepeHnst ny4eBbiXx CKOPOCTEN B CUCTEMAX C TOYEHbIMU 1
NPOTSXEHHbIMU NCTOYHUKAMKN n3nydeHns. [Jonneposckas Tomorpadms n 0cobeHHOCTH ee
NPUMEHEHMS.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

AHanuna Habntogaembix cnekTpoB Kl B HU3KOM COCTOSIHUM C MOLESbHBIM OMMCAHNEM UX ONTUYECKNM
N3ny4yeHnem 6enbix KApInKOB 1 ONpeneneHneM ux napamMmeTpoB atmocapep. Vicnonb3oBaHue
TpexnapameTpuyecknx Moaenein 6enbix KapnMkoB ANst HAXOXOEHUS UX PyHOAMEHTaNbHbIX
napameTpoB (Macchl paguyca). BoluncneHme pasmepos nonocten Powa Kl no namepeHnsam
MEXMNKOBbIX WNPUH 6anbMepoBCKMX NnHMA HI.

Tewma 8. 8. Nonsipbl 1 NPOMEXYTOUYHbIE MONSAPbLI.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MarHnTHoe none NonspoB. TUMbl akKpPeLmmn B Nonspax, MOHATAE O CUHXPOHN3ALUN.
XapakTepucTrKn PEHTreHOBCKOro N3ny4eHns NonsipoB 1 ero BAUSHNUS Ha opMMpoBaHue
ONTUYECKMX CNEeKTPOB. Mprpoaa UMKNOTPOHHOrO U3Ny4eHUs U CNocobbl ero MoaenMpoBaHms.
MeTtoabl aHanu3a HabnaeHni NONSPOB 1 ONPEeaENeHNst NX XapakTepPUCTHK.

npaKkTundeckoe 3aHsitne (8 yaca(os)):

KETPOHHBH
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NccnenoBaHmne onTn4eckmx CrekTPoB KNacCUYeCcKuX NonsipoB U3MEPEHNEM Ny4eBbIX CKOPOCTEN X
KOMMOHEHT, NMOCTPOEHNEM KPUBbIX y4EBbIX CKOPOCTEN U BbIYMCNIEHNEM CPYHKLINIA MacC.
JlonnepoBckoe KapTMPOBaHUE NOMSPOB MO ONTUYECKUM CNEKTPAM C HaXOXAEHMEM AOMUHUPYOLWMX
30H M3ny4yeHns nuHuin. OnpeneneHne oyHoamMmeHTanbHbIX NapamMeTPoB NOMSPOB C MPUMEHEHNEM
3BOJIIOLMOHHBIX TPEKOB 3Be3[ [TnaBHow [NocnenoBatenbHOCTH.

Tema 9. OBoNOLMNA OBOWHBIX CUCTEM 6ONbLLUMX MaCC.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Benbiwky CBepxHOBbIX 1 06pa3oBaHMe MacCuBHbIX peHTreHoBckux cuctem (MPC). Betposast
ANCKOBas akkpeLms BelecTsa B MACCUBHbIX cuctemax. [NoHaTne CBepxkpuUTUYECKOn akkpeunm n
ycnosus ee coopmupoBaHuns. PeHTtreHosckoe nsnydyeHne MPC u ero BnvsiHue Ha ontnyeckue
cnekTpbl. Boicokme n H13kne coctosHms, Benblwkm B MPC 1 ux npupona. Cnocobbl MoaeNnMpoBaHns
KpVBbIX Bnecka n CnekTpoB MacCUBHbIX CUCTEM, MBMEPEHUS N aHANN3a X NyYeBbIX CKOPOCTEN.
MeToabl 1 COBpEMEHHble pe3ynbTaThl onpeneneHns xapakrepuctnk MPC.

npaktnyeckoe 3aHsitne (6 4aca(os)):

WccnenoBaHmne onTnyeckmx CNekTPoB U KPMBbIX Bnecka MacCuBHbIX PEHTreHOBCKMX cuctem Cyg X-1
n Sco X-1. MonyyeHne oLeHOK ahPeKTOB OTPAXEHWNS, YINOB HAKNOHa OpbyT 1 napameTpoB
aTMocdep ropsymx CBEPXrnraHToB B 3TUX CUCTEMAX.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Hepe- Buabi ) Tpyno- K?)JI-(I)TF;::)IJ::IISI
N Paspen Ce- ns camocTosiTe/IbHOM eMKOCTb( . ocTo-
ANCUUNNNUHDI MecCTp| ceme pa601b| (B ATenbHOM
cTpa CTYyOEHTOB yacax) paBoTh
NOAroToBKa OT4yeTa No NpPakTUu4ecKomy M
5 puem
Tema 2. 3afahnio TeMbl oTtyeta
dopmmpoBaHme no
2. [aTMocdoep 3Be3[ 9 4  |npakTu-
B OBOMHbIX 4eckomy
cuctemax. 3a4aHuio
TEMbI 2
NOAroTOBKa 06Wero oT4eTa no nNPakTU4yeckmm I'I6p|/|eM
3apgaHnateM3um 5 ovlero
Tema 5. oTtyeta
5. |Npeankaraknuamuyecine 6 ggakm-
nepeMeHHble 4ECKM
3apaHusa
TeM3mnS
Mpuem
Tema 6. NOAroTOBKa OTYeTa Mo NPakTUYeCKOMy oTtyeta
6. ManomaccusHble 9 3a0aHMI0 TeMbl 6 8 EgaKTM-
KaTaknM3Mmyeckuel 4ECKOMY
nepeMeHHble 3a0aHMI0
TeMbl 6
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
CcTpa CTYOEeHTOB Llacax) paGOTbI
Mpuem
obwero
Tema 7. HoBble 1 NOAroToBKa 06Wero ot4eTa no NPakTU4Yeckmm oTtyeta
- |apnukosbie 9 3agaHna TeM 6 n 7 6 |0
" [HoBble pa3Hbix npakTn-
TUNOB. 4eCKkuM
3apaHug
TeM6un7
Mprem
oTtyeta
Tema 8. 8.
ﬂ?)ﬂ;ipsbl?/l NOAroToBKa OTyeTa Mo NpakTuyeckomy no
8. MPOMEXYTO4HbIE 9 3a4aHuio TemMbl 8 6 |npakTu-
MONSIpbI 4eckomy
' 3anaHuio
Tembl 8
Mprem
T4eT
Tema 9. ooena
9 osonouus 9 NOAroToBKa OT4yeTa Mo NPakTU4eCKoMy 6  |noaktu-
" |OBOMHbIX CUCTEM 3a4aHuio TeMbl 9 qSCKomy
6onblmx Macc.
3agaHuio
TeMbl 9
Ntoro 36

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHUs

O6pa303aTeanaﬂ TEXHONOrns BKA4aeT rmbkoe B3anMoaencTemne NBYX OCHOBHbIX (pOpM o6yquvm -
NEeKUMOHHOIro N3noXeHnd Martepuana n I'Ip&KTI/I‘-IGCKOVI peanvlsaumeﬂ KOHKPETHbIX METO0B
nccnenoBaHma CNoXHbIX CACTEM pPa3HbIX TUMOB. npaKTI/I‘-IeCKI/Ie pa6OTbI npegycMartpmearoT Kak
CTaHOAPTHYIO NEePBUYHHYIO 06p8.60TKy HabnoaaTtenbHblX OaHHbIX, TaK N YHNCNEHHOE MOodeNnpoBaHne
n3J1lyHeHnd ¢ NpuMeHeHneM CoBpeMEHHbIX Cneunann3npoBaHHbIX MPOrpaMMHbIX KOMMNMAEKCOB. ns
60NbWNHCTBA TUMOB 0O bEKTOB npeanonaraeTcs COBMECTHbIA aHanm3 JOOTOMETPUYECKOro U
CMNeKTpoCcKOonnM4eckoro Martepuasa c npmnenedeHnem nuTepatypHbiX gaHHbIX O MOLOENAX CTPOEHNA
CTPOEHNA 1N 3BOJTIOLNN 06bekToB. KOHEYHBIM pe3ynbTatoM p8.60T cymTaeTcs knaccumgomkaums
cucTeMm, onpeneneHne nx orusnyeckoro CoOCTosaHUSA n Ha60pOB doyHOaMeHTanbHbIX NapamMeTpoB.
Ocoboe BHUMaHue yaoendaeTca pa3suUTuio y ydallnxcs HaBblKOB NMPUMEHEHNA COBPEMEHHDIX
TeopeTnveCckmnx n Metogmn4eckmnx OOCTUXEHWUI B npuknagHbiX nccnenoBaHUAX.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CoBpeMeHHble Noaxoabl B MOAENMPOBaHUM 3Be30HbIX aTMOCep.
Tema 2. dopmupoBaHue atmoccpep 38e30 B ABONHbIX CUCTEMAX.
[Mprem oTyeTa No NpakTU- YECKOMY 3a4aHWNI0 TEMbI 2 , MPUMEPHbIE BOMPOCHI:

CTpyKkTypbl MOLENe aTMOCHEP 1 CNEKTPaNbHOE pacnpeaeneHne nanyyaemblix NOTOKOB 415 3BE3.
PasHbIX TUMOB C BHELWHMM 06y4YeHneM. BbiBoabl O BIMSHUN PEHTIEHOBCKOMO U yNbTPadoMoneToBro
0bny4yeHns Ha CTPYKTYpy MOLENN 1 NPOCOUNN NNHWIA.

Tema 3. 3Bonouus 38e34 60NbLUNX M YMEPEHHbIX Macc.
Tema 4. OBontouus 4BOVUHbIX CACTEM YMEPEHHbIX Macc.
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Tema 5. NMpepkataknusaMmyeckme nepemMeHHble
Mpuem oblwero otTyeta No NPakTW- YeCkMM 3aaaHus Tem 3 u 5, npMMepHbIe BOMPOCHI:

Knaccudomkaums, kpusble bnecka v ny4eBbliX CKOPOCTel, oyHaaMeHTanbHbl napameTpbl 1
XUMUYeckuii coctae n3bpaHHbix M. BoiBog 06 MX 9BOMOLMOHHOM COCTOSIHMM 1 MeXaHU3Max
B3aVIMOLENCTBNS KOMMOHEHT.

Tema 6. ManoMaccuBHble KaTakM3MmMyeckme nepemMeHHble
[Mprvem oTyeTa NO NPakTU- YECKOMY 3aLaHUI0 TEMbl 6 , NPUMEPHbIE BOMPOCHI:

Knaccundomkaums, kpusble bnecka 1 oLeHKN 00TOMETPUYECKO NepeMeHHOCTM n3bparHbix KIT.
BbiBog 0 xapakTtepe aktnBHocTh Kl 1 gpasax ee HaxoXaeHus B pasnnyHbiX COCTOSAHUSIX.

Tema 7. HoBble u Kapnmkosble HoBble pa3Hbix TUMNOB.

Mpuem oblero otTyeta No NPaKTW- YECKMM 3aaHns TeM 6 U 7 , NpMMepHbIe BOMPOCHI:
MapameTpbl atMocdep benbix kapnmkos B KIMT n Habopbl ux oyHOAAMEHTaNIbHbLI NapaMeTPoB.
Tema 8. 8. Nonsapbl U NpoMeXyTO4YHbIe NONApPbI.

[Mprem oTyeTa No nNpakTu- 4eCKOMy 3afaHunio TeMbl 8 , MPUMEpPHbIE BOMPOCHI:

Knaccudgomkaums, Kpusble ny4eBbiX CKOPOCTEN, OOMNEPOBCKOE KapTMpoBaHe N oyHOaMEHTalbHbI
napameTpbl n3bpaHHbIX NONSAPOB. BbiBOO 0 CTPYKTYpE akpeLMOHHbIX NOTOKOB B Nofsipax 1 obnactsix
dbopMMpoBaHUS ONTUYECKN NIUHWIA.

Tema 9. 9BONOLUA OBOUHbIX CUCTEM 60/bLUMX MacC.
Mprvem oTyeTa No NPaKTU- YECKOMY 3a4aHuI0 TeMbl 9 , NPMMEPHbIE BOMPOCHI:

MapameTpbl aTMOCHEP 1 OLEHKN 3CPHDEKTOB OTPaXEHNS B N36paHHbIX MAaCCUBHBIX PEHTFEHOBCKUX
cucTemax.

UtoroBas chopmMa KOHTponsi
9K3aMeH (B 9 cemecTpe)

MpuMepHbIE BONPOCHI K MTOrOBOW (DOPME KOHTPONS

. VICTOYHMKM HENPO3PAYHOCTN B PEHTIEHOBCKOM M yNbTPadgouMoneToBOM AMana3oHax crekTpa.
. MeTonbl TEMNepatypHO KoppekLmnn. Y4eT acpdoeKToB KOHBEKLNN.

. CoBpeMeHHble MOLEenn atMocahep HopMasbHbIX 3BE3M.

. AHannTn4yeckoe peleHne ans CTPyKTypbl 06ny4eHHOR aTMocahepbl.

. DYHKLMKN HarpeBa 1 OXnaxAeHns rasa B atMocgepax C BHELWHUM NU3NYyHEHUEM.

. PesynbtaTtbl pacyetoB 0b6ny4aembix atMocqep.

. TeMnepatypHas CTpykTypa atMocapep C pa3nuyHbIMi TUNAMN BHEWHErO 06nyYeHuns.

8. OCOBEHHOCTM XU3HN 3BE3 A HA CTaAmMsaxX ronybbix u KpacHbix ceepxruradTos, LBV-; WRN- u
WRC-3Be3g.

9. MNoTeps BewecTBa co 38e3nHbIM BeTPoM. Benbiwky SNIbc n SNII ¢ o6pa3zoBaHneM HEATPOHHbIX
3Be3[ 1 YepHbIX ObIp.

10. dopmmpoBaHme cybKkapnmkoB NOCT-aCMMMATOTUYECKON U NOCT-rOPU30HTaNbHOM BETBM U UX
nocnenyowas sBonoLms.

11. CoBpeMeHHble pe3ynbTaTbl MOAENNPOBAHNS 3BOMOLMNOHHBIX TPEKOB OANHOYHBIX 3BE3 .
12. CncteMbl ¢ 0bLiein 060104KOM 1 NPOUCXOASWME B HUX MPOLIECCHI.
13. ®opmMupoBaHue pasneneHHbIX TECHbIX CUCTEM U MX MOCNenytolWas 3BoOLMS.

14. nOTepﬂ yrnoeoro MomMeHTa ¢ MarHMTHbIM 3B€30HbIM BETPOM N N3NTy4EeHNEM rpaBUNTaLlNOHHbIX
BOJIH.

15. CoBpeMeHHas knaccugomkaumsa npegkaraknnadmmyeckmx nepemeHHbix (Mr).
16. Puamnyeckoe CoCTosIHNE 1 3BONOLNSA KOMMNOHEHT [T,

17. MeTonbl aHann3a HabnogeHwin NN v onpenenexHns nx napameTpos.

18. dakTopbl, yunTbiBaEMbIE NPU MOAENNPOBaHUK n3nydeHuns M.

19. WiccneposaHue xummnyeckoro coctasa [r1.

NOoO oW =
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20. XapakTtepuctukm M pasHbIx TUNOB U UX 0COOEHHOCTH.

21. Knaccndpmkaums ManoMacCuBHbIX KataknmaMmyecknx nepemeHHboix (KI).

22. Ycnosusa oopMUpoBaHns ONCKOBOW akKpeLmu.

23. Teopus a-anckos Wakypbl-CloHgeBa 1 npupoaa BA3KOCTW.

24. 'mppoaomHamMmyeckue pacyeTbl CTPYKTYpbl aKKPELNOHHbIX AUCKOB.

25. MexaHun3M BCnblwek knaccnyecknx Hoebix.

26. Npupoaa scnblwek Kapnmkosbix HOBbIX 1 3BONIOLMNS NX aKKPELIMOHHbBIX AMCKOB.
27. MeTogbl MofennpoBaHus n onpeneneHns napameTtpos K.

28. Cnocobbl N3MEepPEHNA NnydveBbixX CKOpOCTeVI B CucteMax C TOHEHbIMA N MPOTAXEHHBIMU
NCTOYHUKaAMUN NIJNTyHEHUA.

29. [onneposckas Tomorpacusi 1 0co6eHHOCTM ee NPUMEHEHMUSI.

7.1. OcHOoBHas nuTeparypa:

1. CaxunbynnuH H.A. TeopeTtnyeckas actpopuanka. 3se3aHble atmocdepbl. Hactb 1. YuyebHoe
nocobue. / H.A. CaxmbynnuH, N.®. Brukmaes // HcTutyT domaunkmn KazaHckoro (MprBonxckoro)
doenepanbHoro yHusepcuteta. - KasaHb. - 2015. - 116 ¢. [9nekTpoHHbI pecypc]. - URL:

https://kpfu.ru/portal/docs/F2146538929/Sakhibullin.N.A..Teoreticheskaya.astrofizika.ch.1..pdf

2. CaxubynnumH H.A. TeopeTtuyeckas actpodmaunka. 3se3aHble atMocgepbl. HacTb 2. YyebHoe
nocobwe. / H.A. CaxmbynnuH, N.®. Brukmaes // HcTUTyT domaunkmn KazaHckoro (MprBonxckoro)
doenepanbHOro yHmesepcuteta. - Kasab. - 2015. - 112 ¢. [9nekTpoHHbIn pecypc]. - URL:

https://kpfu.ru/portal/docs/F_891964453/Sakhibullin.N.A..Teoreticheskaya.astrofizika.ch.2..pdf

3. CaxmnbynnuH H.A. TeopeTtuyeckas actpodpuanka. 3se3nHble atmocdepbl. Hactb 3. YyebHoe
nocobue. / H.A. CaxmbynnuH, N.®. Brukmaes // HcTutyT comaunkmn KazaHckoro (MprBonxckoro)
oenepanbHOro yHmeepcuteta. - KasaHb. - 2015. - 45 ¢. [9neKTpoHHbIN pecypc].
-URL:https://kpfu.ru/portal/docs/F932600094/Sakhibullin.N.A.. Teoreticheskaya.astrofizika.ch.3..pdf

5. AcTpodhunamka KOCMUYECKUX Nyyeit [OnekTPoHHbIn pecypc]: YuyebHoe nocobue ons By3os. / B.C.
Myp3uH. - M.: Jloroc, 2017. - 488 c. - Pexum pgoctyna:
http://www.studentlibrary.ru/book/ISBN9785987041716.html

7.2. JlononHuTenbHasa nuteparypa:

1. Bucukano, [. B. MazognHammka TecHbix OBonHbIX 38e34 / . B. bucukano, A. I'. Xunkuh, A. A.
Bospuyk. - Mocksa: ®usmatnut, 2012. - 630 c.- Pexxum goctyna: https://e.lanbook.com/book/48292

2. CypauH, B.I". 3Be3abl. [OneKTpOHHbIN pecypc]. - InekTpoH. aaH. - M.: dusmatnut, 2009. - 428 c.
- Pexxum poctyna: http://e.lanbook.com/book/2332

3. Yepenauwyk, A.M. TecHble aBoiiHble 3Be3abl. B 2 4. HacTb |. [OnekTpoHHbIN pecypc]. - DNeKTPOH.
naH. - M.: ®duamarnurt, 2013. - 560 c. - Pexxum goctyna: http://e.lanbook.com/book/59647

4. Yepenauwyk, A.M. TecHble aBoiHble 3Be3abl. B 2 4. HacTb |l. [9nekTpOoHHbI pecypc]. - DNeKTPOoH.
haH. - M.: ®dusmarnurt, 2016. - 572 c. - Pexum goctyna: http://e.lanbook.com/book/91138

7.3. UHTepHeT-pecypcChbl:
NASA - www.nasa.gov

BCEMUPHASA NOMCKOBAs U MHGOPMaLMOHHAs 6asa acTpopr3n4eCKor N CNEKTPOCKOMNNYECKO
nutepartypsbl - adsabs.harvard.edu

eBponerickas Nonckoeas 1 MHopMauoHHast 6a3a acTpon3n4YeckmX 1 acTPOHOMUYECKMX AAHHbIX -
cdsweb.u-strasbg.fr

caiT npasutenbcTea P® - government.ru
CneuuanbHas AcTpodgouanyeckas obcepBaTopmst - WWw.sao.ru
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8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnanHbl "MoaenmpoBaHne n aHanmnsa CnoXHbIX acTPogU3NYecKnx 06 bEKTOB"
npennonaraeT NCMNONb30BaHME CNeLyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

KONM4YEeCTBO €OUHUL, BbIYUCIINTENbHOW TEXHUKN, UMEIOLWENn apxXnTekTypy x86-64 - 15

[OCTYN K 9NeKTPOoHHbIM pecypcaM KI'Y n cetn IHTepHeT ¢ cTaumoHapHbIX KOMMbIOTEPOB U NTUYHBIX
MOOUNbHBIX ycTpoincTB Yepe3 WiFi-mapwpytnsatop ¢ BCTPOEHHbIMU (OYHKLMAMU agantepa K
BbICOKOCKOPOCTHbIM ceTsiM LAN 10/100Mbit;

NonHbln Habop onepaunoHHbix cucteM Windws Windws 7x64

ONg nogaepXku MynbTuMeona-npeseHTaunii Bo BpeMs NEKUMNOHHbIX 3aHATUI UCMONb3YIOTCA
cnepyowme nporpammHble npoaykTol: Micrsft Pwer Pint B coctaee Micrsft Office 2007 (2
akagnemmyeckme nuuensunm), OpenOffice.rg 3.0 Impress (oTkpbiTas nuueHaua GPL), Adbe Reader 9
(npepocTaBneHo domanyeckum chakynbtetom ans 20 paboymx MECT Ha YCNOBMAX akaaeMn4yeckom
nnueHsum Micrsft);

CTauMoHapHOe 1 NEPEHOCHOE AEMOHCTPALMOHHOE 060pyAOBaHNE (MyNbTUMELNAHbIE MPOEKTOPDI,
HOYTOYKMN)

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneumanbHocTn: 03.05.01 "AcTpoHomums" 1 cneunannsaumm He NPenyCcMOTPEHO .
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