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AHHOTaNUA K padoueil mporpaMMe IMCUUILITHHBI
«PeHTreHOBCKAsi ACTPOHOMUS: TEOPUS M HADIIOAEHUA»

JucuumnnuHa «PeHTreHOBCKash aCTPOHOMUS: TeOpUs M HAOIIOJEHUS» SBJSETCS BBOJHBIM
KypcoM B acTpo(U3MKy BBICOKMX dSHepruil. Ha JeKumsx CTyIeHThl 3HAKOMSTCA C IMPOLECCaMU
(GbopMUpOBaHUS TEIJIOBBIX W HETEIUIOBBIX CIEKTPOB B YCIOBHUSX BBICOKOTEMIIEpATypHOU U
PENSATUBUCTCKOM TJIa3Mbl B PEATbHBIX KOCMUYECKUX HCTOYHHUKAX (B TOPSYEM raze B CKOIUICHUSX
TaJlakTUK, BOKPYT PENATUBUCTCKMX OOBEKTOB — HEUTPOHHBIX 3BE3N U UYEPHBIX AbIP B TECHBIX
JNBOMHBIX CHUCTEMax, IyJibcapax, sApax aKTHBHBIX TaJlaKTUK, KBazapax W T.A.). B Kkypce
CUCTEMAaTUYECKH pACCMATPUBAIOTCS CUHXPOTPOHHOE W3JIyYEHHE, KOMITOHOBCKOE pacCesHHUE,
MHOTOKPAaTHOE KOMIITOHOBCKOE paccesHhe, YCKOpeHHe W (HOPMUpPOBAHHE HETEIUIOBBIX CIEKTPOB
PENSATUBUCTCKUX 3apsSHKEHHBIX YacThll. Ha 5exknusx CTyIOeHThl 3HAKOMATCS C OCHOBHBIMHU
NPUHLUIIAMU JCTEKTUPOBAHUS PEHTTEHOBCKOIO KOCMMYECKOrO W3iaydeHus. M3yuaroTcss OCHOBBI
00pabOTKN PEHTTEHOBCKUX KOCMUYECKHX JTAaHHBIX, B TOM YHCJIE CIIEKTPAJIbHBIA U BPEMEHHOMN aHaJIN3.

Pa3znennl paboyeii nporpaMmbl

1. Mecro OHWCHMIUIMHBI B CTPYKType OCHOBHOW TpOQecCHOHaTbHOH 00pa30BaTebHOM
nporpaMMmel Beiciiero oopazosanus (OITOIT BO).

2. Bxopansie TpeOOBaHUS I OCBOCHHS AUCHUIIIUHBI (MOYIIS), IPEABAPUTENbHbIE YCIOBUS (IIPH
HaJTUYIHH )

3. PesynmpraThl OOyueHUs NO AUCHUIUIMHE (MOIYJIO), COOTHECEHHBIE C (OopMHUpPYyeMBIMU

KOMITCTCHITHSIMH

®opma 00yueHus.

SA3bIK 00OyueHusl.

ConepsxaHue TUCIUTITAHBI.

O0BeEM QUCIUILIHHEI

© N A

CTpyKkTypHpOBaHHOE IO TeMaM (pazjenaM) cojiepKaHue AUCHUIUIMHBI (MOAYJIs) ¢ yKa3aHHEM

OTBEJICHHOT'0 Ha HUX KOJMYECTBA aKaJeMUYECKHX YaCOB U BU/IbI YUEOHBIX 3aHATUI

9. Texyumii KOHTPOJIb ¥ IPOMEXYTOUHAS ATTECTALIUS.

10. ®onp oueHounsx cpeactB (POC) nns OoLEHUBAHMS PE3yJIbTAaTOB OOYUEHHUS MO JAUCLUILIMHE
(MomyIto0).

11. lIxana onieHUBaHUSI.

12. TumoBble KOHTPOJIBHBIE 33JaHHUS WM UHBIE MaTepUAIIbl JUIs TIPOBEIECHHUS TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH.

13. TunoBele KOHTPOJbHbIE 3aJaHUS WJIM HHbIE MaTepHalbl JJIs MPOBEICHHS MPOMEKYTOUHOM
aTTeCTallUU.

14. MarepuanbHO-TeXHHUYECKas 6a3a, HH(POPMAIIMOHHbIE TEXHOJIOTUH, IPOrpaMMHOE oOecrieueHue

Y MH(OPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI



1. Mecrto mucuunimabl B crpykrype OIIOII BO

HucuummmHa «PeHTTeHOBCKasi aCTPOHOMMSI: TEOPHUSl U HAOJIOJICHUS» peann3yeTcs Ha 4-oM Kypce
crienuanuTeTa B 8-0M CceMecTpe U SBIISETCS COCTaBHOW 4YacThio MpodeccroHalbHOTO OJioKa
BapHaTUBHOM YaCTH.

2. BxoaHble TpeOOBaHMS IJIsl OCBOEHUS TMCUMILIMHBI (MOYJIs1), IPeIBAPUTEIbHbIE YCI0BHUS

3HaKOMCTBO C OCHOBAaMU aTOMHOW (DU3MKM, TEOpeTHYecKol acTpo(u3uKu, MeToJaMU
CHEKTPAIBHBIX M (POTOMETPUUECKUX HAOIIOJCHUN 3BE3]l, 3JIEMEHTAMH TEOPHH 3BE3AHOI 3BOIIOLINH.
OTH 3HaHMWS CTYIEHTbl NOJIy4aloT B Kypcam «lamakTuueckas acTpoHOMHs», «OOmas
actpodusukay, «lIpaktnyeckas actpopusuka», «AtomHas pusznuka», «DOu3rKa 1 SBOIIOLUS 3BE31»,
«MonekynspHas ¢pusnka», «TepMoaMHAMUKA M CTAaTHCTHYECKask (PH3HUKa.

3. Pe3yaibTaThl 00y4yeHuUs 10 JUCUUIIMHE (MOIY.I10), COOTHECEHHBbIE ¢ (JOPMHUPYEMbIMH
KOMIETEeHIIUSIMHU

B pe3ynbraTe 0cBOCHUS NUCUUIUIMHBI Y 00y4arOIIUXCsl JOJKHBI ObITh ChOPMUPOBAHBI:

®opmupyemble IInanupyembie pe3yjbTaThl 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
KOMIIeTeHIIUH
(Ko KOMIIETeHIIHH)

3-1 3namu: 0OCHOBHBIE ITPOLIECCHI PEHTI€HOBCKOT'O U3JTy4eHUs B
VYK-1.b ropstaeit miazme

3-2 3namu: 0OCHOBHbBIE COBPEMEHHbIE HayYHbIE IOCTUKEHUS B 00JIACTH
PEHTT€HOBCKOI aCTPOHOMHH, OCHOBHBIE METObI KPUTHYECKOTO
aHaJIN3a U OLICHKU COBPEMEHHBIX HayUHBIX JOCTUKECHHUN

Y-1Ymemp: npoBOINTE aHAIN3 JTUTEPATYPHBIX JAHHBIX 110 TEME
PEHTTEHOBCKasl aCTPOHOMHS, BBISBIISITH OCHOBHBIE BOIIPOCHI U
MPOOJIEMBI, HCIIOJIb3Ys KPUTUYECKH aHaJIN3 JaHHBIX

Y-2¥Ymems: naxonuth B apxuBax peHTTCHOBCKUE HAOIIOICHUS,
AHAIM3MPOBATH PEHTTCHOBCKHE JIAHHBIC, BBIYUCIIATH CHHTETHYCCKUE
CIIEKTpBI, KJIAaCCU(PUIIMPOBATH CIIEKTPaIbHbIE COCTOSIHUS YEPHBIX JIbIP U
HEHUTPOHHBIX 3BE€3]1 10 PEHTTEHOBCKUM CIIEKTPAM

B-1 Bnaoems: HaBbIKaMU KPUTHUECKOTO aHAJIN3a U OLIEHKU
COBPEMEHHBIX Hay4YHBIX TOCTHKEHUH, METOJAMH TEOPETUYECKOTO
WCCIIEIOBaHMS SIBJICHUN U TIPOIIECCOB B acTPO(U3HUKE U 3BE3THOM
aCTPOHOMHUU

B-2 Bnadems: maTeMaTU4ECKUM aIllIapaToOM, IPUMEHSIEMBIM B
aCTPOHOMMH JJIsi 0OpabOTKHU U aHAJIM3a PEHTT€HOBCKHUX CIIEKTPOB U
KpUBBIX Osiecka

OIIK-1.b 3-1 3namp: OCHOBHBIE MaTEMaTHUYECKHE METO/IbI, UCIIOJIb3yEMBIE ITPH
aHaJIM3€ PEHTT€HOBCKUX JIAHHBIX

Y-1Ymemp: pemiats TUIIOBBIE 331241, CBA3aHHBIE C SIBICHUSAMH,
OTHOCSIIIIUMHUCS K PEHTT€HOBCKOM MEPEMEHHOCTH U3ITYyYECHHUS
KOMIIAaKTHBIX 00BEKTOB

Y-2¥Ymems: ctponTh MaTeMaTUUECKUE MOJIETTN OCHOBHBIX SIBICHUU U
IIPOLIECCOB, TUITUYHBIX B PEHTT€HOBCKOI aCTPOHOMHUH

B-1 Bnaoemp: HaBbIKaMH CTaTUCTHYECKOTO aHAIN3a, IPUMEHSIEMOTO
U1 00pabOTKM aCTPOHOMUYECKHX JTAHHBIX




2. ®opma 00yUeHHUs1: OUHas.
3. SA3bIK 00y4eHusi: pyCCKUH.

4, Couepma}me JAUCHHUIIIIMHBI

Tema 1. O630p 0CHOBHBIX NPOOIEM PEHMEEHOBCKOU ACMPOHOMUU.

OCHOBHBIE UCTOYHUKHA KOCMHUYECKOTO PEHTIEHOBCKOIO U3JIydeHUs (HEUTPOHHBIC 3BE3/Ibl, YEPHBIE
IbIpbl, Oenblie kapauku, ConHile, KBa3apbl, MUKPOKBa3apbl, aKTUBHBIC s/ipa TajlakTUK, TPUIUBHBIC
pa3pylieHusl 3Be3] YEPHBIMU JblpaMu). VICTOpUsS OTKPBITUS PEHTICHOBCKOM aCTPOHOMHM.
[Tormomenne pPEHTIEHOBCKOTO M3JIydeHUs 3eMHOM artmocdepoir. CBoWCTBA KOCMHYECKOTO
PEHTTEHOBCKOTO (hOHOBOTO H3IydeHUs. DOpMUPOBAHHUE PEHTTEHOBCKOTO H3IYYCHUS B TECHBIX
IBOMHBIX cucTeMax. OCHOBHBIE MPOIECCHl PEHTICHOBCKOTO U3JIyUYeHHUs B TOpSUEH I1a3Mme.

Tema 2. Obpabomka penmeeHosckux oanHulx. IIpumepsl ucnonvzosanus npoepammol XSPEC
OcHoBHBIE 0a3bl JaHHBIX PEHTTEHOBCKUX OpOUTANbHBIX obOcepBaropuil. [lpuemsr 00paboOTKH
penTreHoBckux HabmroneHuid. [laker moanporpam LHEASOFT. HeoGxonumple TOMOJHUTEIbHBIC
ckpuntsl. Pecionc- u ARF-marpunsl. CnextpanbHblii aHanu3. OCHOBHbIE KOMaHAbI U MOJENU
XSPEC. Jlo6aBnenue u yaajieHne KOMIOHEHT Mojienn. KoMOWHUPOBaHHbIE CIIEKTPHI: aJAUTUBHBIC
u MynbTurDmKaTuBHBIC Moaenn XSPEC. JloOaBienue u yiaineHue ceToB naHHbIX. [lepeOnHnBanue
CIEKTPOB IO SHEPruuM U MEpEerpynnupoBKa CHEKTpalbHbIX KaHaioB. lIpumenenue XSPEC k
peasibHbIM JaHHbIM. [10Ar0TOBKAa K KOMIIBIOTEPHOMY MpPaKTUKyMy ¢ oTpaborkoil komanj XSPEC
(BO BpeMs IIPAKTHUYCCKHUX 3aHATHIA).

Tema 3. Hncmpymenmovl peHm2eHo8CKOU U 2aMMa ACMPOHOMUU.

[IpyHIMIIBI AETEKTUPOBAHMS PEHTITE€HOBCKOIO KOCMHYECKOI0 U3JIydeHus. 3epKaia KOCOoro naieHus,
MIPONOPLUMOHAIBHBIE CYETUYMKH, KOJUIMMATOPBI, KOAUpPYIOIIHE Macku. I[IpuMepsl KOCMHYECKHX
TEJIECKOIIOB, HA KOTOPBIX IIPUMEHSOTCSA 9TH CUCTEMBI U UX XaPAKTEPUCTUKH.

Tema 4. Ocobennocmu usnyueHus MUKpoOK8a3apos.

OCHOBHBIE XapaKTEPUCTUKH MHUKpOKBa3apoB. [Ipumepbl MukpokBazapoB. HalOmomatenbHbie
CBOWCTBa MHMKpOKBa3apoB. Vctopust oTkpbiTus. “TloaBHXKHBIE” IMHCCHOHHBIE JUHUM B CIIEKTpE
SS433. OpbOuranbHas U MpenecCHoHHast epeMeHHOCTh. CTpyitHbIe paanoBBIOpockl. OCOOEHHOCTH
PEHTIeHOBCKUX KpuBbIX Oiecka. Bwibop XSPEC-mozeneil nis CHEKTpaJbHOTO —aHajM3a.
AnbrepHaTuBHBIE Monend. CMEHa CIEKTPaIbHBIX COCTOSHHHA YepHBIX JbIp. CHEKTPHl MOITHOCTH.
KBasunepuoandyeckue ocrwuiinun. Tumel  nepemenHoctd  GRS1915+105 mo  Belloni.
ComocTaBneHne NepeMEHHOCTH MUKPOKBA3apOB B PaIi0 U PEHTTEHOBCKOM JTHAITa30HaX.

Tema 5. HabnooamenvHvle npossienus KAHOUOAMO8 8 YePHbLe Oblpbl.

PentrenoBckue ucrounuku. Habmiomenus depHsix nbip. CrieHapuud oOpa3oBaHHsI YEPHBIX IBIP.
Tuner yepHpx apip. CHeKTpalibHBIE MPU3HAKKA OTIUYHUS UYEPHBIX HBIP OT HEUTPOHHBIX 3BE3]I.
CBepXKpUTHUYECKUN PEKUM aKKPELUU. Y CIIOBUE 3allycKa BeTpa. BTopu4HbIi 00MEH Macc B TECHBIX
JMBOMHBIX cHucTemax. Kimaccuukaius CHeKTpalTbHBIX COCTOSHUN 4YepHBIX nbIp. Hambomee uacto
BCTPEUAIOLIMECS OMUCCHUOHHBIE JIMHMM B PEHTIEHOBCKMX cnekrpax. IIpaBuno XyHna.
dopMHUpOBaHUE PEHTTEHOBCKUX JIMHUKA HEUTPabHOTO, BOAOPOAO- M TEIHENnoJO00HOr0 HMOHOB
xKeresa.

Tema 6. KomnmonuzayuorHvle MOOEU.

O6men »sHepruedt Mexnay (oroHamu u 3nekTpoHamu. [lepemada »Heprum AJis TOBTOPHBIX
paccessHUIl B KOHEUHOW TeryioBoil cpene. [lapaMeTp KOMNTOHM3ALMU y U €r0 (PU3HUECKUI CMBICI.
@opMHUpOBaHUE CTEIEHHOIO CIIEKTpa B ONTHUYECKM TOHKHUX HCTOYHHMKaX. CHEKTpbl B cCiydae
0o0paTHOrO0 KOMIITOHOBCKOTO pPAacCEesHHUS [JII MalbIX © OONBIIMX ONTHYECKHUX TIyOuWH.
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CrnekrpanbHblii MHAEKC. MHOrOKpaTHOE KOMIITOHOBCKOE paccesHHE. AHalIu3 CIEKTpPOB B
Komnronszanuonusix mMozaensx. Hacelmenue ¢oronHoro mHuaekca. OleHKa Macchl YEPHBIX ABIP.
Meroa ckanupoBaHHUs.

Tewma 7. ¥Ypasnenue Komnanetiya.

BeiBog ypaBHenme KommaHeina u TpuiokeHUst ero pemieHus. Pemenue nud@y3HOHHOTO
ypaBHEHHUs IO TMPOCTPAHCTBY W MO SHepruu. MHTepmperanus HAOMIOIEHUN pPEHTTCHOBCKHX
UCTOYHUKOB. CHEKTpaJbHBIC PEXHMBI JUII MHOTOKPATHOTO paccesHus. MoIuuIimpoBaHHbIC
YepHOTENbHBIC CHEKTPHI s Y >> 1. MoaudunupoBaHHbIe YePHOTEIbHBIE CIIEKTPBI s Y << 1.
HenachpimeHHass KOMITOHU3AIMS B CITy4ae HCTOUHUKA H3ITY4EHHSI MATKUX (DOTOHOB.

Tema 8. Mooenv nepexoonozo cnosi.

IlepeHoc yriioBOro MOMEHTa B KEIUIEPOBCKOM AaKKPELIMOHHOM JHUCKE 3a CUET CHJI BSA3KOCTH.
KpaeBble yciioBUs Ha BHYTpeHHEH M BHELIHEW IpaHMLax JucKa. PemieHue ypaBHEHUs IepeHoca B
3aBHCHUMOCTH OT MapaMeTpa BA3KOCTH 0o WM TypOyleHTHOTO uncia Peiinonbaca y. @opmupoBanue
NEPEXOHOI0 CII0sl, KaK pe3yJbTaT MOACTPOHKHU KEMJIEPOBCKOIO U CyO-KEIMJIepOBCKOIO BpAIllEHUs B
TIICKE.

Tema 9. AnnucunAYUOHHYIE TUHUU 8 CHEKMPAX YEPHBIX ObID

[Ipenckazanus Teopun. YCIOBUE POXKACHUS W aHHUTWIAIMH map. HaOirogeHne KOCMHUYECKOTo
AQHHUTHUSIIMOHHOTO HM3JIYYCHHsS] B CIEKTPAaX AaKTHUBHBIX SIEp TAJAKTHK, TajJaKTUYECKOro IICHTPA,
Benbimek Ha ConlHIlE M KOCMHUYECKHMX ramma-BcrmeckoB. [IOMCK — KpacHOCMEIIEHHBIX
AHHUTWISIITUOHHBIX JIMHUMA B CIIEKTPaxX YE€PHBIX JbIP 3BE3THOI MaCCHI.

Tema 10. Yepnoie Ovipvl npoMesHCymouHbIX Macc.

VapTpaspkue peHTT€HOBCKHME MCTOYHUKH. METObl MOUCKA YEPHBIX JABIP MPOMEKYTOYHBIX Macc.
Nx xapakTepucCTUKH U OIpPEACIICHHE WX MacC pPa3IMYHBIMU MeTojaMu. DyHIaMeHTaIbHAs
MJIOCKOCTH sl YepHBIX AbIp. ClieHapuu 00pa3oBaHus TAKUX YEPHBIX JBIP.

Tema 11. YepHvle ovipol 6 yenmpax I anaxkmux.

Knaccupukanus axkTHBHBIX sAep TalakTUK. MeToa CKaJlupoBaHMsT B IPUMEHEHUU K
BHETaJaKTMUECKUM HcTouHuKaM. HaOmromatensHble npoBepku. biasapel. CtpyiiHble BBIOPOCHI.
OcHoBHbIE HAONIOAAEMbIE XapAaKTEPUCTUKU U (PEHOMEHOJOTHYECKHE 3aBHCUMOCTH. Bo3MokHbBIE
MeXaHU3Mbl aKTUBHOCTH Os1a3apoB. KBazapsl. [1y3sipu depmu.

Tema 12. Ilpunusnoe paspyuieHue 36e30 YepHbIMU ObIPAMU
['amMmMma-peHTreHOBCKME  BCHBIIIKH, OOYCJIOBJICHHBIE COOBITUSIMUA TPWJIMBHOTO  pa3pyIICHHS.
OcoOeHHOCTH PEHTTEHOBCKOM KpUBOIA Oecka.

Tema 13. Ocobennocmu nogedeHus u Kiaccupurayus ciabo-3amMacHUYeHHbIX HeUMpOHHbIX 36€30.
Atoll- u Z-uctounuku. CHeKTpalbHbIdA ¥ BPEMEHHON aHAIN3 HW3IYYeHHS AKKPEIUPYIOIIHX

HeﬁTpOHHBIX 3BC3, BXOAAIINX B COCTaB JBOMHBIX CHCTEM.

7. O0BbeM TUCHUAILINHBI
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8.

CTpykTyprpoBaHHOe 1O TemMaM (pa3aejaM) coAepkKaHWe IUCHUIUIMHBI (MOXYJIsI)
¢ YKa3aHMeM OTBeJIEHHOI0 Ha HHUX KOJMYECTBA aKaJeMHUYeCKMX 4YacOB M BHAbI Y4eOHBIX
3aHATHH

I/IsyquI/Ie Kypca «PeHTreHoBcKas ACTPOHOMMUA: TCOPUA U Ha6JHO,Z[CHI/I$I» BKJIIOYAeT B ceOs
JICKIIMHA, Ha KOTOPBIX pPACCMATPUBACTCA TCOPECTHYCCKOC COACPIKAHHUEC KypcCa, CaMOCTOATCIbHYIO
pa60Ty, 3aKIIIOYAIIYKOCd B IMOATOTOBKEC K JICKHMOHHBIM W IPAKTHYCCKUM 3aHATHAM. TeMBI,
paccMaTpuBaACMbIC HA JICKHUAX W HU3YUACMBIC CaMOCTOATCIIBHO, 3aKPCIUIAIOTCA Ha MPAKTHYCCKUX
3aHATUSAX, II0 BOIIPOCAM, BBI3bIBAOIIUM 3aTPYAHCHUS, IPOBOAATCA KOHCYIIbTAIIUU.

No TeMbI

HanmenoBanue
pasjaesia JUCUMIIIIMHBI

Buabl y4eOHOil HATPY3KH U
HX TPYI0€MKOCTb, Yachl

dopmMa TeKyLIero
KOHTPOJIsA

Bcero uacos

Jleknuu

HayuyHo-nmpakTHyecKune

3AHATUA

CemuHapbl

CamocrosiTeJbHASA

pabora

yCIeBaeMoCTH U
NPOMEKYTOYHOM
arrecTauuu

0O030p OCHOBHBIX ITpOOIIEM
PEHTI€HOBCKOW aCTPOHOMUHU

O0paboTka peHTI€HOBCKUX
naHHBIX. [IprMepsb

MCII0JIb30BaHUsl IPOrPaMMBI
XSPEC

ramMmma aCTpOHOMUH.

NHCTpYyMEHTBI pEHTT€HOBCKOU U

Oco0OeHHOCTH U3TyYEHUS
MHUKPOKBa3apoB

CobecenoBanue,
Orpoc

KaHIUI4aTOB B YCPHBIC AbIPhI

HabutonaTenbHble MposBICHUS

KoMmmnrrorn3anmoHsbsie MOIEIN

VpaBuenne Komnaneiina

I N oo~

Mogenp nepexogHoro ciaos
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9 AHHUTHIISILIMOHHEBIC IMHUM B ) 9 -
CIIEKTPaX YEPHBIX JIBIP
10 UepHbie AbIpbI MPOMEKYTOUYHBIX ) 2 -
Macc
11 Uepnsbie AbIpbl B IEHTPAX ) 2 -
I"anakTuk
12 [IpunuBHOE pa3pylieHUE 3BE3]1 2 5 -
YCPHBIMU JBIPAMH
Oco0eHHOCTH ITOBEACHHUS U
13 KJIacCU(UKAIIHS vcna60- ) 5 | .
3aMarHUYEHHBIX HEUTPOHHBIX
3BE3]1
Y CTHBIN 3a4eT ¢
ATTecTanys Mo uToraM 3aHATHH 4 4 MOCJIEAYIOLIAM
co0eceloBaHUEM
HUTOI'O: 34 | 34| 2 2
9. Texkymmii KOHTPOJIb ¥ POMEKYTOUYHAS aTTeCTALMS.

Texymmmii KOHTPOJIb IO TUCHUIUTHHE «PEHTreHOBCKAs aCTPOHOMUS: TEOPUS M HAOIIOICHHS»
OCYILIECTBIISETCS. HA JIEKLUUAX U MPAKTUYECKUX 3aHATHAX M 3aKIIOYACTCs B OLICHKE aKTUBHOCTH U
KayecTBa ydacTHs B OIpocax W cobecelmoBaHHMAX IO MpoOjeMaM, M3ydyaeMbIX B paMKax TeM
JEKUMOHHBIX 3aHATUHA, apryMEHTUPOBAHHOCTH IIO3ULMM; OLEHUBAECTCS IIUPOTA HUCIOJIb3YEMbIX
TEOPETUYECKUX 3HAHUM.

ATTecTalys 10 MTOraM 3aHATHH MO TUCLUIUIMHE «PEHTreHOBCKas acTpOHOMUS: TEOPHUs U
HaOIIOACHUS» TPOBOAMUTCS B (opMe 3aueTa. 3aueT MPOBOAUTCS B YCTHOM (hopMe, ¢ MOCICIYHOLIMM
cobeceJ0BaHUEM IO IPOTPaAMME.

10. ®Dona ouenouynbix cpeacrtB (®POC) naas ouUeHHBAHUS Pe3yJbTATOB 00y4YeHHA
N0 AUCHUIIHHE (MOAYJIIO).

TpeboBannsi K  CTPYKType M coAepkKaHMI0O  (oHIa  OLEHOYHBIX  CPEACTB
TeKYIIEero KOHTPOJISA ¥ MPOMEKYTOYHOM aTTeCTAIMH MO JIUCUUILIHHE

[lepeueHb OIIEHOYHBIX CPEACTB, MPHUMEHSIEMBIX Ha KaKIOM OTale MPOBEICHHS TEKYIIETO
KOHTPOJISI 1 @TTECTAIlMH TI0 UTOTaM 3aHSATHI M0 TucIUIUInHe «PEHTreHOBCKas aCTPOHOMMUS: TEOPHS U
HaOII0ICHUS», TPECTABICH B Ta0OJIHIIE.

[IpencraBnenue
Kpartkast xapakTepucTHKa OIIEHOUHOTO CPEJCTBA OLICHOYHOI'O
cpenctBa B GhoHC

HaunmenoBanue
OIIEHOYHOTO CPEACTBA

OueHoYHbIE CPEICTBA TEKYIIEr0 KOHTPOJIs

CpencTBo KOHTPOIIS, TIO3BOJISAIOLIEE NOTYYUTh OO0pa3s1pl TeCTOB
TectupoBanue OLIEHKY ypOBHs ()aKTUUECKUX 3HAHUH CTYAEHTA 110
H3y4YEHHOU TEME.

OueHoYHbIE CPEACTBA MPOMEKYTOYHOM aTTeCTAIUN

CpenctBo, NO3BOJIAIOLIEE OLIEHUTh [Tepeuens Bonpocos
Cc(OPMHPOBAHHOCTH CHCTEMATHIECKUX K 3a4eTy

MPEICTaBICHUN O METOJaX Hay4HO-
HCCIIEIOBATENIbCKON AESITEITbHOCTH.

YcTHBIN 3aUueT

CpencTBo, MO3BOJISIOLIEE TOITYYUTh SKCIIEPTHYIO TpeboBanus k
CobecenoBanue OIIEHKY 3HAHMI, YMEHU U HABBIKOB I10 JJIsI MOPSIKY
OILICHHUBAHUA U aHAJIN3a pa3JII/I‘-IHI>IX (I)aKTOB nu HpOBGI{CHI/Iﬂ
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SIBJICHHI B CBOCH MpodecCHoHaIbHOM 001aCTH.

cobeceoBaHus

11. Ikana oueHuBaHusl.
I[nanupyemsl Kpurepun oueHnBanusi pe3yjabTaToB 00y4eHHUsl
e pe3yJbTaThbl He3auver 3auer
00yueHusi
3uanus OtcyTrcTBUHE ®parmenrapubsie | OOmIMe, HO HE CdopmupoBaHHbIE
(6u0bl 3HAHUHN 3HAHUS CTPYKTYpUpPOBaH | cHCTeMaTH4YeCKHue
OYEHOYHBIX HbIC 3HAHUS 3HaHUS
cpeocmas:
ycmHbwlil 0npoc,
mecmupyrowul
3HaHUe
OCHOBHUBIX
3aKOHO8 U
coomHoutenuil)
Ymenus OrcyrcTBUE B nenom B nenom VYcnemnoe u
(6u0bl yMEHHUit YCIIEIIHOE, HO HE | YCIEIIHOEe, HO CHUCTEeMAaTUYECKOE
OYEHOYHDBIX CHCTEMAaTHYEeCKO | cojepikaliee yMEHHUE
cpeocma: € YMEHue OT/eNbHBIE
yCmHblil 0npoc, npoOenbl yMeHre
mecmupyrowuil (momyckaet
3HaHUe HETOYHOCTHU
NPUHYUNOG HEMPHUHIIUTTHAT
noay4eHus HOTO XapakTepa)
OCHOBHUBIX
3aKOHO8 U
COOMHOWEHU,
npakmuyecKue
KOHMPOJIbHbIE
300anus U m.n.)
HaBbiku OtcyrcTBUE Hannuue B nenowm, CdopmupoBaHHbIE
(B1ageHus, HaBBIKOB OTJENbHBIX c(OpMHPOBAaHHBI | HABBIKU
ONBIT (Bnamenwuit, HaBBIKOB € HaBbIKU (BmameHus),
NeATeJTbHOCTH) | OIBITA) (Hammame (Bmamenus), HO MPUMEHSIEMBIE TIPH
(Buowi (parMeHTapHOTO | MCIIONIb3yEeMbIe peleHnn 3aaa4
OYEHOYHBIX OTIBITA) HE B aKTUBHOU
cpeocma: ¢bopme
peuieHue Hogblx
(e
pazobpanHblx
Ha IeKYusx uiu
6 1umepamype)
3a0au, 8b1600
HOBbIX
coomHowenull
umn.)




12. TunoBble KOHTPOJbHbIE 33/IaHUSl WM HHbIE MATEPHAJbI /sl NPOBeJeHHUs] TeKYIero
KOHTPOJIfl yCIIeBaeMOCTH.

Bonpocwi no npotioennomy mamepuary.

1. Kakue 00beKThI M3JIy4aloT B PEHTTEHOBCKOM JMana3oHe B Hael ['anakTuke?

2. Yro MemaeT peHTIreHOBCKUM HAOIIOIEHUSIM C TIOBEPXHOCTH 3eMITH?

3. PaGounii muana3oH JUIMH BOJIH PEHTTC€HOBCKOH ammapaTypbl Ha IPUMepe TeIECKOOB, ACHCTBYIOIIIX
Ha opoure.

4. Kakyto TOJIIMHY JOJKEH UMETh CJI0M CBUHIIA, YTOObI UMUTHPOBATh aTMoc(hepy 3eMJIH B IIaHe
HOJIOIEHHS PEHTI€HOBCKOI'0 KOCMUYECKOT0 U3Ty4eHuUs?

5. IlepeunciuTe NPUHLUIBI U CXEMBI AE€TEKTUPOBAHUS PEHTTEHOBCKOTO KOCMUYECKOI0 U3JIyUCHHUS.
[IpenmymiecTBa 1 HEAOCTATKU 3€pKal KOCOTO NaeHHsl, KOJUIMMAaTOPOB U KOAUPYIOUIMX Macok. Uem
BHEIIIHE OTJINYAIOTCS PEHTTEHOBCKUE CITyTHUKH € 3€pKaJlaMi KOCOTO HaJIeHHsI OT CUCTEM C
KoJUIMMaTopaMu?

8. PeHTreHoBcKasi mepeMEeHHOCTD JBOMHBIX CUCTEM C HEHTPOHHBIMU 3BE3aMHU U YEPHBIMU JIBIPAMHU.
9. Ilpumepsl MUKPOKBA3apoB (U3 JEKIIMOHHOTO Kypca).

10. I'ne BcTpeuatoTcs "MmoABMKHBIE" SMUCCHOHHBIE TUHUM U YTO 3TO Takoe?

11. MexanusMm 3arycka BeTpa B IBOMHBIX PEHTT€HOBCKUX CUCTEMax Ha CTaJiuu 0OMeHa Macchl?

12. Yemy paBHA DIAUHTTOHOBCKAS CBETUMOCTH 7151 00bekTa 10 Myy?

15. Tunsl YepHBIX ABIP.

16. O6nactu popmupoBanus peHTreHoBcKoro u3inydenus B TJIC Ha craguu oOMeHa Macc B ciryyae
JUCKOBOW aKKpELUH.

17. Ilepeuncnure HECKOJIBLKO OCHOBHBIX KoMaHa u Mozenei XSPEC.

18. IMpuBeaure npumepsl Tuos nepemerroctTn GRS1915+105 mo Belloni.

19. Yewm BbI3BaHBI KBA3UIIEPUOIUYECKUE OCIIMIUIAIUY B CIIEKTPAX MOIIHOCTH JABOMHBIX PEHTT€HOBCKHUX
cucrem?

20. Ilepeuncanre u3BeCTHBIE HAOIOIATEIbHbBIE TPU3HAKHY YEPHBIX JBIP.

21. Knaccugukanust CieKTpaibHBIX COCTOSIHUN YEPHBIX JbIP U HEHTPOHHBIX 3BE3/I.

22. Knaccugukanus c1abo3aMarHUYeHHBIX HEHTPOHHBIX 3BE3/.

23. Hambouee yacTo BCTpeYaOUINECs YMIUCCHOHHBIC JIMHUU B PEHTTEHOBCKUX CIIEKTPaX.
dopMUpOBaHUE PEHTICHOBCKUX JIMHUN HEUTPAIbHOTO, BOJAOPO/I0- U T€IHEN0100HOT0 HOHOB
xKenesa.

24. YpTpaspkue peHTT€HOBCKHE UCTOYHUKHU M TUIIOTE3bI UX TPOUCXOXKICHHS.

25. Cuenapuu o0pa3oBaHUs YEPHBIX JIbIP TPOMEKYTOUHON MACCHI.

26. OCHOBHBIE TIPEATIOIOKEHHS U IPHHLIUIIBI METO/1a «CKATMPOBAHUS.

27. lnarpaMMBbl )K€CTKOCTH.

28. OCHOBHBIE TIPOLIECCHI U3IIYUEHHS B TOpAUEH IU1a3Me.

29. C xakuMu 00BEKTaMH B OCHOBHOM CBsI3aHBI [ aslakTHYeCKue KOCMHYECKUE JTydn?

30. Yro Takoe my3bipu Depmu?

31. [IpunuBHOE pa3pymIeHHE 3BE3]1 «APEMITIOLIIMMMY» YEPHBIMH JIBIPAMHU (TEOPETHUYECKHUE CIICHAPHU U
HAOTIOCHUS ).

32. Kitaccuukanys akTHBHBIX TalakTHYecKuX siaep. braazapsl. CTpyiiHble BEIOPOCHI.

33. YcnoBue poKIeHUS U aHHUTHIAIWY Tap. HabmoieHus: KoCMHYeCKOT0 aHHUTUSIIMOHHOTO
W3IIy4CHHUS.

34. Yem 00yCNOBIEHO U3ITyYeHHE KPabOMoJ0OHBIX OCTATKOB BCIIBIIIEK CBEPXHOBBIX (C MyIbCapOM B
neHTpe)?

13. TunoBble KOHTPOJIbHbIE 3aJaHUsl WJIH HMHbIe MAaTepHaJbl AJdsi TNPOBedeHHsA
NMPOMEKYTOYHOH aTTeCTAlMU.

Bonpocel ona ycmnozo 3auema.
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1. ITpumepsl MUKPOKBa3apoB (M3 JIEKIIMOHHOTO Kypca).

2. Kakue 00beKTHl H3Iy4alOT B PEHTTCHOBCKOM JHana3oHe B Hamiel ["amakTuke?

3. Kakoii BBICOTBI JOIKEH OBIThH CIIOW CBHHIIA, YTOOBI IMUTHUPOBATH aTMOC(heEpy 3eMIIH B IJIaHE
TIOTJIOIIEHHS PEHTI€HOBCKOT'O KOCMHUYECKOTO U3ITY4eHUs?

5. IlepeuncinTe NPUHIUIIBI U CXEMBI IETEKTUPOBAHUS PEHTTEHOBCKOTO KOCMUYECKOTO H3ITyYeHHUS.
[IpenmymiecTBa 1 HEAOCTATKU 3€PKajl KOCOTO MaleHHs, KOJUIMMATOPOB M KOAUPYIOMIUX Macok. Uem
BHEIIIHE OTJIMYAIOTCS] PEHTTEHOBCKUE CITyTHUKH C 3€pPKaJIaMU KOCOTO TaJICHUS] OT CUCTEM C
KOJJTUMATOpaMu?

6. ITepeuncinte HECKOIBKO OCHOBHBIX KOMaH 1 1 Mojeieid XSPEC.

7. MexaHu3M 3aIrycka BeTpa B ABOWHBIX PEHTT€HOBCKUX CHCTEMax Ha CTaJuu OOMeHa Macchl?

8. Uemy paBHa DIJMHTTOHOBCKAS CBETUMOCTH JJist 00BbekTa 10 My?

9. Yemy paBeH KPUTUYECKHUI MOTOK aKKPELMHU JJI1 YEPHOU JbIpbI Macchl M?

10. O6pa3oBaHre KOMIAKTHBIX HCTOYHUKOB B 3aBUCUMOCTH OT HAYaJIbHOW MacChl OOBEKTA.

11. Tunsl YepHBIX IBIP.

12. PeHTreHOBCKas MEPEMEHHOCTD IBOMHBIX CUCTEM C HEHTPOHHBIMU 3BE3/IaMU M YEPHBIMH JIBIPaMHU.
13. I'ne BcTpeuaroTcs "MoABMIKHBIE" SMHUCCUOHHBIE IMHUH U YTO 3TO Takoe?

14. Kak OTIMYUTh aKKPELMPYIOIIYIO YEPHYIO JBIPY OT aKKPEUUPYIOLIeH HEHTPOHHOMN 3BE3/IbI TI0 X
PEHTT€HOBCKOMY CHEKTPY B aKTUBHOM COCTOSTHHM 00bekTa? IlepeuncinTe crieKTpanbHbIe TPU3HAKU
YEepHBIX JbIP U HEUTPOHHBIX 3BE3/I.

15. Yem 00ycrioBiieHO HachIeHHE (POTOHHOTO WH/IEKCA B CIIEKTPAX YEPHBIX JbIP B MAKCUMyMe
BCIIBIIIKA?

16. Knaccudukanus CiekTpaabHbIX COCTOSHUN YEPHBIX IBIP U HEUTPOHHBIX 3BE3]l BO BPEMSI BCIIBIIICK.
17. Knaccudukanus cinabo3aMarHH4eHHBIX HEHTPOHHBIX 3BE3I.

18. Kak Ha3zbiBasicst Moaynb ctaHuuu «MUPy», Ha KOTOpOM KOCMOHABTHI MPOBOAMIIA aCTPOHOMUYECKHE
HaOIroneHus?

19. OcHOBHBIE MPOLIECCHI U3TYYESHHUS B TOPSUEH T1a3Me.

20. YabpTpasipkue peHTTeHOBCKHE UCTOYHUKHU U THIIOTE3bl UX MPOUCXOKACHHUS.

21. Cuenapuu oOpa3oBaHUs YEPHBIX JIbIP TPOMEKYTOUHON MACCHI.

22. Yem 00yCIIOBIICHO U3ITydeHHE KpaOOMOAOOHBIX OCTATKOB BCIIBIILIEK CBEPXHOBBIX (C ITyJIHCAPOM B
neHtpe)?

23. ®OpMyIIbI «CKATUPOBAHUS ISl ONIPECIICHHSI MACCHI YUEPHBIX JIBIP.

24. ®u3nuecKkuii CMbICT KOMITOHH3AIMOHHOTO TapameTpa y. Cxema BbIBoJa ypaBHeHus1 Kommaneiina.
25. O6parnoe KomnroHoBckoe paccessuue. OCHOBHBIC TTOJI0KeHUST KOMITOHU3AIIMOHHOM MO/IETTH B
MPUJIOKEHUH K aHAJIM3Y PEHTTCHOBCKOTO M3JIyUYEHUS TBOWHBIX CHCTEM.

26. [IpunuBHOE pa3pymieHUe 3BE3]] «IPEMITIOIIMMI» Y€PHBIMU IbIpaMu (TEOPETHIECKHE CIIECHAPUN 1
HaOIIOCHUS ).

27. Knaccuukanust akTHBHBIX TalakTHYeCKHX siiep. biazapsl. CtpyiiHble BEIOPOCHI.

28. Kakne Bam u3BecTHBI HHTEPHET-PECYPCHI, MPEAOCTABISIONINE PEHTTEHOBCKUE HAOIIOICHNS ?

14. MarepuajbHo-TexHMYeckass 0a3a, HH(OPMAIMOHHBIE TEXHOJIOTHHM, MPOrpPaMMHOe
ol0ecrieyeHne 1 HH(PpOPMALIHOHHBIE CIPABOYHbIE CHCTEMBbI
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MarepuanbHO-TeXHUYECKOe o0ecnevyeHue

B cootrBercTtBUM ¢ TpeboBanusmu 1I. 5.3. oOpaszoBarenpHOrO cTaHmapra MIY 1o
HaIpPaBIICHUIO MOATOTOBKH «DU3uKay.

Kypc Moxer ObITh NpoYMTaH B MOTOYHOM AayAUTOPUH TPH HATUYUU: PabOTarOIMIUX
INEKTPUUYECKUX PO3ETOK, KOMIBIOTEPA, TPOEKTOPA, IKpaHa, y4eOHOMH JTOCKH.
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