Tocyoapcmeennvlil Jk3amen no gusuke
Dusuveckuti paxyremem MI'Y umenu M.B.Jlomornocosa
Cneyuanvrnocms " Acmporomus "

Bbuaer Ne 1

1. JIMHAMHKA CHCTEMBI MATEPHAIBHBIX TOUEK. 3aKOHBI COXPAHEHHS.

2. ACTpOHOMHYECKHE LIKAIbI BDEMEHH: 3BE3/1HOC, BCEMHPHOE. ATOMHBIE HIKaJIbl BDEMCHHU!
BceMHpPHOE KOOPAMHUPOBAHHOE BPEMSl, 3¢MHOE BPEMsl, T€OLICHTPUICCKOE KOOPAMHATHOE
BpeMsi, GapHIIEHTPHIECKOE KOOPAHHATHOE BPEMSL.

3. Kakoe OTHOCHTEIbHOE OTBEPCTHE JOJDKEH HMETh HeaIbHbIH TEICCKOI AL

TIOJIyYeHHs ONTHMAIBHBIX CHUIMKOB B BU3YaJIbHOH oOnacTu ¢ MaTpuLei ¢ 15 MKM MHKCEIEM
IpH yCTAHOBKE TeJleCcKoma

1) B KOCMOCE

2) B MecTe ¢ HanboJIee BEPOATHBIM Ka4eCTBOM H30DPKCHUA 0.7 yra cex
3aB. aCTPOHOMHUYECKHM OTACTCHUEM
aKaJaeMHuK * 2 A.M.Yepenaiyk

Tocydapcmeennblii 5K3ameH no gusuxe
Quzuyeckuil paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms " Acmponomus "

Buser Ne 2

1. JIBioKeHIe B LIEHTPATbHO-CHMMETPHYHOM nojie. 3akons! Keruepa.

2. DeMeHTapHbIE NPOLIECCh], OTBETCTBEHHBIE 32 U3TyYEHHE, PACCESHHE U NOTIOMCHNE
CcBeTa pa3pekeHHOro rasa. @OpMHPOBaHHKE HENPEPBIBHOTO CNIEKTPA U CICKTPAIbHBIX
JIMHHI B Pa3TUYHBIX ACTPOHOMHYECKHX 00BEKTaX (IIAHEThL, 3BE3/1bI, Fa30BBIC obnaxa,
o6mactu HII ¥ MOJIHOCTHIO HOHW30BAHHOTO rasa).

3. Kak OTHOCATCS BHICOTHI OJHOPOIHBIX BOAOPOIHBIX arMochep hy/hy i aByx Genbix
kapmukoB ¢ maccamu M =0.5 1 Mp=1 macca ConHna ¥ OJIMHAKOBBIMH 3¢ HEeKTUBHBIMU
TemIepaTypaMu?

3aB. aCTPOHOMHYECKHM OT/ICIICHHEM
aKaJneMHuK A.M.Yepenarmyk




r locyoapcmesennwiii sxzamen no Pusuxe
DPusuueckuti haxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuansnocmo " Acmponomus "

buaer Ne 3

l. @ynkums Jlarpanska u ypasHemnus Jlarpamya cHcTeMBI MaTepHATBHEIX TOYeK.
Unrerpansl npuxenus.

2. AKTHBHBIE IIPOILIECCH] B #/Ipax ralakTHK: Hab/TioAaeMble IIPOSIBIIEHHS, TIPE/ICTAB/ICHHE
BO3MOXHBIX MEXaHH3MaX aKTHBHOCTH. PauoranakTiky. KBasapsl.

3. Hepasnenmmas Bu3yansso aBoiinas 3BE3/1a COCTOMT U3 ABYX 3BE3] INIABHOIN
loC/e10BaTeIbHOCTH. VX uBeta pasubl (B-V); = +0.27™ (B-V)2 =-0.10" cootBeTcTBeHHO.
Haiiti unterpansnsnii uset nsoiHoi CHCTEMBI, CCJIM TIepBas 3B€3/1a sipye BTOpoii Ha AV = 1™,

3aB. aCTPOHOMHYECKHM OT/IEIeHHEM
aKaJIeMuK A.M.Yepenamyxk

T'ocyoapcmeennwiii sx3amen no pusuxe
Duszuyeckuit paxyromem MI'Y umernu M B, Jlomonocoea
Cneyuansnocmo " Acmponomus "

buier Ne 4
1. Mexanuka xukocteii u razo. TeuyeHue HICAIILHOH JKHAKOCTH. YpaBHeHue Diinepa.
2. Cucremsl oTosseKTpHYECKUX 3Be3AHBIX BeHUHH W IIOKasarenen usera. Hopmansuere
LIBETA 3B€3/1, H30BITKM LIBETA H HX yYeT.
3. OneHnTe MEHUMAIBHBIIH PasMep 00JIaCTH YCKOPEHUS YACTHIIBI KOCMUYECKHX JTy4dei ¢
3apsnoM Z u sueprueit E=10" 5B, ecim HAlIpSDKCHHOCTD OTHOPOJTHOIO MAarHUTHOT'O [10JIS B
910ii 06mact B=10"* I

3aB. aCTPOHOMHYECKHM OTHIe/IeHHeM
aKaJgeMHuK A.M.Yepenamyxk

B ;




Tocyoapcmeennwiii sxk3amen no guzure
Qusuueckunl paxynemem MI'Y umenu M. B.Jlomonocoea
Cneyuanonocmo " Acmponomus "

Buaer Ne 5

1. Teuenue Ba3koi xkuakocTr. Y papHenue Haswe - Ctokca. Uncno Pelinonb/ca.

2. JIBoiiHble 3Be3/1bI U OIIEHKA 3Be3JHBIX Macc. HeBHIHMBIE CITyTHUKH 3B€3]1 (ILUIAHETBHI).
OcoOeHHOCTH BOIIIOIIMH 3Be3/ B TECHBIX JIBOMHBIX CHCTEMAX.

3. CuBXpOTpOHHBI /KeT oT 06bekTa BL Lac HaGmronaercst B paauoananasose BOIU3H
MakcumyMma criektpa. M3mepsiemas sipkoctHas Temneparypa Tp=2 10K, Kpacnoe cmemenue
obwekrta z=1. Ouenure JlopeHi-pakTop /pKeTa, cunTas SPKOCTHYIO TeMIepaTypy B 001acTu
MaKCHMyMa B COOCTBEHHOH CHCTEME PaBHOI 10" K.

3aB. aCTpOHOMHYECKHM OTACIICHHEM

aKageMHuK / A M.Yepenaimyk
/(c,.‘-r

TI'ocyoapcmeennblil 5k3ameH no gusuxe
Quzuueckunl paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanornocmo " Acmponomus "

Buaer Ne 6

1. PactipeieneHue MOJIEKyJ1 ra3a 1o ckopoctsaM. MaeanbHpli ra3 BO BHEIIHEM
MOTEHIHATIBHOM I10JIE.

2. Bpaiienue 3emiu: npeneccusi, HyTalus, ABHKEHHE N10J1I0Ca, HEPABHOMEPHOCTH OCEBOT0
BpaIlleHHs.

3. B pamkax mozaenu bopa cpaBHUTE SHEPIrUIO0 OCHOBHOTO COCTOSIHMSI CHCTEMBI M3 3JIEKTPOHA
1 MO3UTPOHA (MMO3UTPOHUMN) C IHEPrueid OCHOBHOIO COCTOSHHUS aTOMa BOJIOPO/Ia.

3aB. aCTPOHOMHUYECKUM OT/IEIEHHEM
aKaJIeMHK s / A.M.Yepenamyk
=




TI'ocyoapemeenneiit sxzamen no pusuxe
DQusuueckuii haxyromem MI'Y umenu M.B.JIomonocoea
Cneyuanvnocme " Acmpornomus "

Bujer No 7

I Mneanbusie 6ose- u epmu - raspl. PaBHOBecHOE H3JIy4YCHHE.

2. lIpuHUMIBEI CO31aHMS HHEPLUHATBHOMN CHCTEMbI KOOpZMHAT aCTPOMETPHYECKHMH

MeTojaMu. MexxnyHapoanas HeGecHas OTOpHAs KOOP/IMHATHAS CHCTEMA, €€ peaan3aliuy B
PalHOZMaNa3oHe U ONTHYECKOM JHAIa30He CIeKTpa.

3. OUEHHUTD JUTHTETEHOCTD COOBITHS MHKPOJIMH3HPOBaHUS 3B€3/1bI B MaresuiaHoBbIX 06/1aKax
(paccrosnue 55 knx) mpu HPOJIETE TEMHOTI'O TeJla COJTHEYHOM MacChl B rajlakTHIeCKOM Oanpke

3aB. aCTPOHOMHYECKHM OT/IE/IeHHEeM
aKaJIeMHK , A.M.Yepenamyxk

T'ocyoapemeennwiii sxzamen no pusuxe
Dusuveckun haxynomem MI'Y umenu M.B.Jlomonocosa
Creyuansnocme " Acmponomus "

buiaer Ne 8

I. Knnetnueckoe ypasnenne Bonbumana. TTousitie o6 H-teopeme.

2. JlBymepHasi KiaccHpuKars CIIEKTPOB U (DaKTOPBI, ONPEIEISIONIHE CIIEKTpaJIbHBIH Ki1acc
38e3/1b1. Jlnarpamma Iepuunmnpynra-Peccena n 3BOOLMOHHELE TPEKH 3Be3] Ha

Jirarpamme.

3. MMeercs uneanbHblil KocMudecK il TeJIECKOT, CHA0KEHHbIF LUIMPOKOTIONOCHBIM MATPHYHBIM MPUEMHHUKOM €
100% kBanToBBIM BRIXOKOM. [IpON3BOAMTCSH H3MEPEHHE M0TOKA OT 3Be3/1bl CNEKTPANBHOTO Kiacca BS B mosoce,
UEHTPUPOBAHHOI Ha 500 HM OTHOCHTE bHOM WHPHHOI AL/A = 0.01. DoH Heba npeHeOpexnM, HO yM
NMPUEMHHKA /14 ¢11aboro o0bexTa cymecTBeHeH. Bo CKOJIBKO pa3s H3MEHHTCS OTHOLICHHE CHTHAJI/IIYM NpH
H3MEPEHUAX B MOJIOCE C TAKOM K€ OTHOCHTEJIBHOM WHPHHO Ha 1500 HM ¢ Takoii ke IKCMNO3HLHER?
PaccMoTpets 2 ciyuas: 1) apkuii o6bekr, 2) cnabslit o6vekT. Teneckon JATHHHO(OKY CHBII (H300paxkeHue uMeeT
pasmep Goniblire pasmepa nukcess).

3aB. aCTPOHOMHYECKHM OT/IEe/ICHHEM
aKaJeMHK A.M.Yepenamyk




Tocyoapemeennblii K3ameH no Qusuxe
Quzuveckuii paxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvnocms " Acmponomusi "

buaer Ne 9

1. IlnasmenHoe cocTosiHMe BemecTsa. Y pasHenne Biacosa. [lonstie o

CaMOCOTIJIaCOBAaHHOM ITOJIE.

2. OnTHYeCcKHe TeNEeCKOIbl X HX XapaKTePHCTHKH. ACTPOHOMHYECKHE CIIEeKTpOrpadsl.
Vr10BO€ paspeleHne TeIecKONoB i Coco0bl €ro yilydIleHHUs.

3. JBe OJIMHAKOBBIX 3BE3/IbI COJHEUHOH MAcChl COCTABIIMOT mapy. Kpusas Jiy4eBbIX CKOPOCTEH
Kask10ii 3Be3/161 umeeT aMmmuTyay 10 km/c u nepuoa T=1 ron. Haiiti yron Hak10HEHHU
OpOHTHI K JIydy 3pEeHHs

3aB. aCTPOHOMHUYECKUM OTAECICHHEM
aKajieMHUK A .M. Yepenamyx

TocyoapcmeenHblii 3K3ameH no gusuxe
Duzuyeckuii paxyromem MI'V umenu M.B.JIomonocosa
Cneyuanvrocms " Acmpornomusa "

Buaer Ne 10

1. Dnextpoctatuyeckoe noie. 3akon Kynona. Teopema 'aycca. MyipTunonssoe
pasJio)KeHHue MOTEHIHANIA.

2. [IpeacraBnenye o CIUPATbHBIX BETBAX TAAKTHK KaK O BOIHAX IUIOTHOCTH. Bpamenne
rajakTiK u IpobiieMa OLlEHKH X MacChl.

3. Crposimiics 2.5 m teneckon [AUIII nmeer oTHOCHTeTbHOE OTBepeTHE 1/8.
ITocunrars MaciuTab H306paxeHus B GOKATBLHON MIOCKOCTH M OLEHUTH CYMMapHBIA IIyM
CUMTHIBAHWS, KOTODBI BOMIET B CUTHAJ OT 3Be3/bl IIpH 1" KauecTBe M300paXeHHUs Ha
MATpHIIe C KBAJIPATHBIM MTUKCENEM 15 MKM H IIyMOM CUHTHIBAHHS 4 3J€KTPOHA/TTHKCEN

3aB. aCTPOHOMHUYECKHM OT/EIICHUEM
MHK LY N
akae . A.M.Uepenamyk




A ocyoapcmeeniw;i IK3amen no guzyxe
Dusuyeckys; barynomem My Vuvenu M B Jlomonocogg
Creyuanvuocmy, " Aemponousg

Buaer No 1 1

l. Vpasuenpe Makcsesing g BaKyyme, Ckanspueiii BEKTOpHBIif NOTeHIHAa ],
KaJTHGpOBOQHaH HHBapuaHTHOCTE,

| 2. CBepxuoBpe H OCTaTky CBEPXHOBBIX. Dusnyeckye TIPHYHHBI B3pRiBop.

| 3. C kxakoij CKOpocTsio (B I'pamMMax/cek g Maccax Connna g rof) nomxna IIPOHCX0 T

| aKKpenns rasa Ha TaKyro 3Be3nty kax Cosute, yrogy; MOIHOCTE 3y yenyy SHEepruy
('cnemmoc’rb) CPaBHANacK ¢ Tojj, KOTopast Beigesger Connne B pe3ynkrare TepMosnepHEIx

Peakiuii?
KHM oTaesennen
AM. Yepenamgyx

3as. ACTPOHOMMUYec
| aKanemuxk

7 bcyc)apcmeemfbu? IK3AMEH no Puzyxe
Duzuyecry; bakyremem My Y umenu M B Jomonocogg
Creyuansnocmy, " Acmpononus "

Buiaer No 12

2. HeBosmymennoe KeILIepoBckoe nBuskenye. Meton Jlarpamxa-T aycca onpenenenug
OpOUTEI HebecHoro T€J1a 10 acTpoHOMEYecKiy HaOoe sy, OmeMeHTE OpOHT.

ramaKkTuky,

|

3as. 4CTPOHOMUYECK M OTJIeIeHneM
aKajxeMuk ~ AM -Hepenamyx

|




r T'ocyoapemeennwiit sx3amen no Pusuxe
Dusuyeckuit paxyromem MI'Y umenu M.B. Jlomonocoea
Cneyuanvnocme " Acmponomus "

Bunaer Ne 13

1. Vi3nyyenue 3neKTpoMarHUTHBIX BOIH B SJIEKTPHYECKOM JTHIIOJIEHOM HPHOTHKSHHH.
Pamnanmonnoe TPEHHE.

2. TIpvHIMIIBI CITYTHHKOBO#M HABHIraIMK (cuctemsr GPS, ['JTOHACC).

3. BonopozHas 38e31a ¢ M = 50 M ConHua umeer cBeTHMOCTS, 6H3KyI0 K
SZUIMHITOHOBCKOM. CYHTAs, YTO OKOJIO TOJIOBHHEL SHEPruy U3JTyyaeTcs 3a JaiMaHOBCKHM
NPE/IEoM, rpybo OLEHHUTH, KaKyo Maccy OZIHOPOIHOIO MEX3BE3/IHOTO ra3a 3Be3/ia MOKET
HOHH30BaTh IIPH KOHLIEHTPALKMK YaCTHIL, PaBHOI 1 atom / e’ Kosddumment pexombunarmu
pases 3 107" [em™ |- locrosnnas Tlnanka 6.6 10727 3pr c.

3aB. aCTPOHOMHYECKHM OT/e/IeHHEM
aKaJIeMHK /99, A.M.Yepenamyx

T'ocyoapemeennviii sx3amen no pusuxe
Dusuveckuii haxyromem MI'Y umernu M.B. Jlomonocoea
Cneyuansnocmo " Acmponomus "

Buaer Ne 14

1. Iloctynatsl cnienuansHoit Teopun oTHocHTeIbHOCTH. [IpeoGpasoBanus Jlopenua.

2. Mesx3BesiHOe MaruuTHOE M07IE, HaOIIO1aeMBbIe IPOSIBICHUS B ONITHYECKOM |
pannomanasonax. Ilpeacrasnenue o "BMoposkenHOCTH" MarHHTHOIO MOJIS B ras.

3. Kocmuveckwuit anmapar asuskercst 1o KpyroBoi opbure paauycom R=1 a.e. Anmnapary
COOOIIEH KPaTKOBPEMEHHBIH HMITYJIbC B HANpaBJICHHH, 0OPATHOM JIBH)KEHHUIO, B Pe3y/IbTaTe
KOTOpOTO €ro OpOUTabHash CKOPOCTh YMEeHbIIHIach Ha 10 km/c. Onpeienure
IKCUEHTPHCUTET HOBOM OPOUTHI anmapara.

3aB. aCTPOHOMHYECKUM OT/Ie/IeHHEM
aKaJeMHK A.M.Yepenamyx
/

L




Tocydapcmeennblil IK3amen no usuxe
Duzuveckuii paxynomem MY umenu M.B.JIomonocosa
Cneyuanvnocme " Acmponomus "

Buaer Ne 15

1. Uurepdepenuust cBeta. BpemenHas 1 MPOCTPAHCTBEHHAA KOTEPEHTHOCTD.

WutepdepoMeTphl.
2. MeTo Ibl OlIEHKH PacCTosHMmiA 10 ranakTuK. KocMomorinieckoe KpacHoe CMEIICHUE,

3aK0oH Xab0na.
3. OLEHUTB TMOJNHYIO BeJTHUHHY TEPMOSIEPHOH SHEPriy, KOTOPYIO BHUICIIIIIA 3BE3/1 32 BCC
BpeMsl XKH3HH, €CJIH B Hayalle 9BOJIIOIMH OHA COCTOsIA Ha 70% 1o Macce U3 BOJOpOJa ¥ Ha
30% w3 requs, a Ha KOHEYHOH cTajuy ee Macca papHa S mace ConHna, ¥ B Heii mpeobnasaroT
aTOMBI IPYIIIBI JKejIe3a. DHEpPrus CBA3M aToMa jKejesa %Fe — okoo 8 MaB Ha HyKJIOH, relHs
*He — 6 MaB Ha HyKJIOH.

3aB. aCTPOHOMUYECKHUM OT/ICTICHUEM

aKaJeMHUK P>

—

A.M.Yepenamyk

Tocyoapcmeennulii IK3ameH ho Gusuke
Duzuveckuti paxyromem MI'Y umenu M.B.Jlomonocosa
Cneyuanvrnocms " Acmponomus "

Buaer Ne 16

1. Tudpakuus ceeta. [Ipubmmxenus GpeHens u ®paynrodepa. CrieKTpanbHble TPHOOPEI.
2. Pasnnunble HaGMOIaeMBIe COCTOSHUS Mexk3Be3Hoi cpenbl: o6nactu HI, HII, ropsiYMi
("KopoHANbHBI'") ra3, MOJEKYJISpHbIE 00/1aKa, Ma3epHbIE KOHICHCALIMH.

3. OleHHuTh MAKCUMATBHO BO3MOXKHYIO CKOPOCTD IaJIeHUs] KOMETBI U3 o6naka Oopra Ha

3eMIT0

3aB. aCTPOHOMHUYECKUM OT/CICHHEM

aKaJIeMHK A.M.Yepenamyk
[%




I'ocyoapcmeennulit sx3ameH no gusuxe
Quzuueckutl paxynomem MI'Y umenu M.B.Jlomonocoea
Cneyuanvnocme " Acmponomus "

Buaer Ne 17

1. M3nyuenune cBera atomamu ¥ Mosiekynamu. Illupuna muaun uznyyenusi. ClioHTaHHbIE H
BBIHYKIICHHBIE MTEePEXOIbI.

2. I'paBuTaninonHasi HeyCcTOHYHBOCTE. KpuTHueckas (JKHHCOBCKas) Macca.
[IpomomKuTeIBHOCTH CBOOOIHOTO CKATHS U MPOLIECCHI, TOPMO3SIIHE CKaTHe 001aKa
(TensoBoe JaBieHUe, BpallleHHe, HAMarHHYeHHOCTh). [IpoTo3Be3 b,

3. MaccuBHas rarakTHKa UMeeT HeOOIbIIOH CIYyTHUK, B KOTOPOM 00JIaCTH HOHH30BAHHOTO
BoJ0opoaa u3inydator uHuio H \alpha na nmine BonHbl 6568 A. Haiigute HHOKHUM npeaen
Macchl rajlakKTUKH, €CJIM CIlyTHUK HaXOJAUTCS Ha paccTosHUHU 20 KIIC OT Hee.

3aB. aCTPOHOMHYECKHUM OT/IEJIEHHEM
KaJIeMHK M.
aKaze Q//‘?__ A.M.Yepenamyk

I'ocyoapemeennuiii ak3amen no gusuxe
Qusuueckunl paxynomem MI'Y umenu M.B.Jlomonocosa
Cneyuanorocmo " Acmponomus "

Buiaer Ne 18

1. BzaumoieiicTBHe cBeTa M BemiecTBa. 3akoHbl poroaddekra. 3akon Credana-
Bonbimana.

2. ITopcucTemel I'anakTHKy, CTPYKTYpHO-KHHEMATHUECKHUE PA3IMYHsI MEKITY HUMH.
XUMHYECKHH cocTaB 3Be3]1 mojacucteM. [IpocTpancTBeHHOE pacnpeesieHue |
KUHEMaTHKa 3Be3/I.

3. Crposiiuiics 2.5 m teneckon ["TAMII umeer otHocuTensHOE oTBepeTHe 1/8.
Ucnonssyercs cnekTporpad, GoKycHOe paccTOSHIE KOJIUMATopa KOTOPOTo -

240 mm. ITIupuna menu coOTBETCTBYET pa3Mepy H300paskeHHst 3Be3/1bI B (POKaIBHON
minockoct. KauectBo n3o0paxenus — 1”. B cnekrporpade crout pemerka auamerpom 100
MM, Ha KOTOpoii HaHeceHOo 60 TeIiC TPUXOB. ONpenenuTh MOTEHIHATbHYIO (MAKCHMATbHO
BO3MOIKHYIO) pa3peliaioulyio CHIY B TPEThEM MOPHIKE CIIEKTPA.

3aB. aCTPOHOMUYECKUM OT/ICIIEHHEM

aKaJeMUK > /4,- A .M. Yepenamyk

-




Tocyoapcmeennviii sxsamen no Gusuxe
Dusuueckuit paxyromem MIY umenu M. B.JTomonocosa
Cneyuanvrocms " Acmponomus "

Buaer Ne 19

1. Onucanue 5BOJTIOLNH KBAHTOBO-MEXaHHYECKHX CHCTEM. YpaBuenus I'eiizen6epra u
lIpenunrepa. CranuoHapHble cOCTOSHMUS,

2. Atmocdepa Connna: porocdepa, Xpomocepa, kopoHa. PH3MYECKOE COCTOSHHE

BCLIECTBA, HAOMOJaeMas CTPYKTYpa U CIIEKTp H3IyYeHUs STHX CJIOEB.

3. Haiitu cpennioro ammny cBo60aHOrO npobdera Mex 1y MapHbIMH COTHKEHUIMH,
CYWECTBEHHO MCHSIOMMHU BEKTOP CKOPOCTH 3Be3/1 OJMHAKOBON MACCHI B 3JUTHIITHYECKOlH
raJlaKTHKe (B napcekax). [IpHHATE, 4To Macca 0/HO# 3Be3IbI paBHa Macce ConHua, HX cpeHsis
KOHICHTpauus -- 1 3Be3/1a Ha Ky6. mapcek. CpeHss OTHOCHTE bHAS CKOPOCTB 3Be3J1 JI0
commkenus — 200 km/c.

3aB. aCTPOHOMUYECKHM OTIE/ICHHEM
aKaJIeMHK “r A.M.Yepenamyk

L

Iocyoapemeennwiii sxsamen no gusuxe
Duszuueckuil paxynomem MI'Y umenu M. B.JTomonocosa
Cneyuanvrocme " Acmponomus "

Buuer Ne 20

1. Jluneiinpii KBaHTOBBIN rapMOHHYECKHi OCHHJUIATOP. DHEPIHH U BOJIHOBBIE (DYHKIHH
CTAUMOHAPHBIX COCTOSTHUMN.

2. Kocmuyeckue jiyuu: sHeprs, cocras, MpoucxoxkieHne. CHHXPOTPOHHOE H3JTyYeHHe.

3. Kaxoit I10THOCTBIO JIOJDKEeH 06.1a1aTh TOIHOCTBIO HOHU30BAHHBIH MEXTraJaKTHYeCKHit
BOZIOPO/I B CKO]‘IHSGHI/IHX rajlaKkTuK, 4ToObl, HE HMes HCTO‘-Hl-IOHKOB Harpesa, COXpaHATh BBICOKYIO

temneparypy (10 K) ¢ smoxu o6paszoBanus ranakTuk (10 ner Hasaxn) mo HacTosimero
BpeMeHH? OyHKIUS OXJIaKICHHS Ul cBO0O/IHO-CBOOOIHBIX MEPEX00B paBHa
1.4-IO‘Z?T”Z[apr—CMch].

3aB. ACTPOHOMHYECKHM OT/ICJICHHEM

aKaJIeMHK . % AM.Yepenaryk




Tocyoapcmeennblil 9k3amMeH no usuxe
dusuueckuii paxyromem MI'Y umenu M.B.Jlomonocosa
Creyuanvrocmyp " Acmponomus "

Buaer Ne 21

1. JIiokeHME B LIEHTPAJIBHOM I10JI€. ATOM BOJOPO/A: BOTHOBBIC (GYHKIMM U YPOBHH

SHEPTUH.

2. I'{)ynbcapbl. KoHe4Hble CTAINH 3Be3/1HOM 3BomonuH. [IpeicTaBieHie 0 YepHBIX JbIpax.

3. Ha xoMnakTHbIH 06beKT ¢ pagnycom R=5R, (Rg — IPaBUTALMOHHBINA PAJHYC) IPOUCXOIAT
akkpenus ¢ remnom dM/dt = const . Eciu cyuTaTh, 4T0 BCA BblAC/ACMAd SHEprus yXOJIUT Ha
M37Ty9eHre, TO BO CKOJIBKO pa3 Macca, yHOCHMas (oTOHaMH 32 €IMHAIly BPEMCHHU, MCHBIIIE
MAacchl BBITA/IAIONIEro Ha 0OBEKT BemecTBa?

3aB. aCTPOHOMHUECKHM OT/EJICHHEM
aKaJeMHK A.M.Yepenaiyx

Tocydapcmeennblil 5K3ameH no gusuke
@usuveckuil paxynomem MI'Y umenu M.B.Jlomonocosea
Cneyuanvnocme " Acmporomus "

Bujer Ne 22

1. YacTHIBI ¥ B3auMoieiicTBUS. B3aumoaelicTBre Kak 0OMEH KBaHTaMHU KaJMOpOBOYHOTO
onst (KammOpoBOYHBIMH 6030HaMHK). DyHIaMEHTAIBHBIC YACTHIIBI - JIEITOHBI X KBAPKH.
AHTHYACTHIIBI.

2. OHOpOAHBIE H30TPOIHbIE MOJIenH BeeleHHoi 1 pe/icTaB/ICHHE 00 ux

0 HabIIO/IaTeIbHBIX TPOBEPKaxX. PeTMKTOBOE U3IIyueHHE H QIYKTYallMH ero SIPKOCTH.

3. PaccesnHoe ckorieHue cocTouT u3 500 383/ riaBHOM MOCICA0BATEILHOCTH B HHTEPBAJIC
macc ot 0.3 10 30 macc Connna. OIEeHUTS TOJIHYIO Maccy, CBETUMOCTS B nojioce V u
MHTErpagbHOe OTHOLIEHHE MAcChl K CBETHMOCTH (B CONTHEUHBIX €/IMHHIIAX) 3TOTO CKOILICHH.
(Jlyist IPOCTOTHI IPUHSATH CTeNeHHYI0 GyHKIHIo Mace f(m) ~ m™>? U CBSI3b CBETUMOCTH H
Macchl Ha TJIaBHOM MOCJIEI0OBAaTEIbHOCTH B BU/IE ) ~m'"?),

3aB. aCTPOHOMHMYECKHUM OT/ICJICHHEM

aKaJeMUK % A.M.Yepenamyx




TI'ocyoapcmeennwiii sx3amen no uzuxe
Dusuveckuii paxynomem MI'Y umenu M. B.JTomonocosa
Cneyuanvrocme " Acmpornomus "

Buaer Ne 23

I. [IpoucxoskaeHne XMMHYECKHX 3IEMEHTOB. SlnepHble peaknuu B 3Be3ax.

2. Hecrannonaphsie 3se3an1. Llepensr. Katakmmamuyeckue nepeMenHble. HoBble 3Be3 b,
3. MmeeTcs nueanbHbii KOCMUYecKHii TeJIECKON, CHAGKEHHBIH LIMPOKOMOIOCHBIM MATPHYHBIM
npueMHUKOM ¢ 100% kBauTOBBIM BbIXOAOM TTpoM3BoauTCS M3MEPEHHE MOTOKA OT 3BE3/1bl
CTEKTpankHOro knacca BS B nosoce, uenrpuposannoit Ha 500 HM OTHOCHTENBHOI wupuHoit 0.01.
®oHoM Heba MOXKHO npeHe6peyb, HO LryM NpUeMHHKa 115 ciaboro oObekTa cymecTBeHeH.. Bo
CKOJIBKO pas U3MEHHUTCS OTHOLICHHE CHTHAMI/IIM 1IPH H3MEPEHHSX B MOJIOCE C TAKOH ke
OTHOCHTE/IbHOH LIMPHHO#H Ha 1500 HM ¢ Takoif ke Skcrnosummeii? Paccmotpers 2 ciyvas: 1) spkuii
06bekT, 2) cnabwiii 06bexT. Teneckon KOPOTKO(OKyCHBIiH (pazmep H306paskeHHs 3Be3/IbI MEHBbLLE
pasmepa nUKces).

3aB. aCTPOHOMUYECKHUM OT/E/IEHHEM

Lal{au:[el\mx /éc/ A.M.Yepenamyk

locyoapcmeennwiii sx3amen no pusuxe
Dusuueckut haxynomem MI'Y umenu M B.JTomonocosa
Cneyuanvrnocme " Acmponomus "

buaer Ne 24

I. l'amma-usnyyenue sinep. Dddexr Mecc6ayapa.

2. Ilonnas nioTHOCTL MaTepuu Bo BeeeHHOl 1 Oapronnas mnoTHOCTE. [ToHsTHE
KPHTHYIECKOH TIIIOTHOCTH, KOCMOJIOTHYECKOi MTOCTOSHHOM 1 Bo3pacTta BeeneHHoii.

3. OneHuTH XapaKTepHyIo NPOIOIKHTENbHOCTD SBICHHS IIOKPBITHS 3B€3/Ibl aCTEPOUJIOM B
nojoce V u mosoce J eciu H3BeCTHO YTO 1) acreponn npunamiexut MIOSICY aCTePOHIOB
2) sABNICHUE IPOMCXOHT B MECTHYO IIOJIHOYB B MEPHIHAHE

3asB. ACTPOHOMHYECKHM OTJEIIEHUEM

aKaJeMHK | /@’%a A.M.Yepenamyk




