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locydapcmeeHHbIl 3K3ameH no usuke
®usuveckuli pakynemem MIY umeHu M.B./lomoHocosa
CneyuasnsHocme " AcmpoHomusn "

Bbuner Ne 1

1. ,ﬂ,MHaMVIKa CUCTEMbBI MaTepPUanbHbIX TOYEK. ypaBHEHVIﬂ ABMXKEeHUA B OTHOCUTENLHOM CUCTeMe
KOOpAWHaT.

2. ACTPOHOMMWYECKHME LWKaNbl BpEMEHM: 3BE3AHOE, BCeMUPHOE. ATOMHbIE LIKaNbl BpEMEHMU:
BcemMMpHOE KOOPAUHUPOBAHHOE BPEMSA, 3EMHOE BpemMs, reoLleHTpUYeCKoe KOOpAnMHaTHOE BpeEMS,
HapuueHTpMYeCcKoe KOOpAMHaTHOE Bpems.

3. Kakoe oTHOCUTENbHOE OTBEPCTUE A0/MKEH UMETH UAeaNbHbIN TeNecKkon ANA

NOAYYEHNA ONTMMAa/IbHbIX CHUMKOB B BU3yanbHOU obnactv ¢ maTpuueit ¢ 15 MKM nukcenem
npu yCcTaHOBKe Teneckona

1) B Kocmoce ?

2) B mecTe ¢ Haubosee BEPOATHbIM KauecTsom nsobpaxerna 0.7"?

locydapcmeeHHsbil 3K3amMeH no u3uke
Quzuveckull parynemem MIY umeHu M.B. /lomoHocosa
CneyuansHocms " AcmpoHomus "

Bunet Ne 2

1. PewieHune 3a4aun 0 ABUKEHUU ABYX MaTepPUaNbHbIX ToueKk. feomeTpua Kenneposoii opbuTbl,
31eMeHTbl opbuThl. '

2. GopmupoBaHME HENPEPLIBHOTO CNEKTPA U CNEKTPaAbHbIX NUHUA B PAa3NIMUHbBIX aCTPOHOMUYECKUX
obbekTax (nnaHeTsl, 38é3abl, 06nactu HIl u peHTreHOBCKUI ras).

3. OcecMMMETPUYHBIN AUCK FaNaKTUKKU Pa3BepPHYT K Ham naawmsa. [oBepXHOCTHaA APKOCTb AMCKa B
LleHTpe paBHa 21 3B. BE/IMUYMHE C KBaApPaTHOMN CeKyHAb! Ayrv 1 NagaeTt BAOAb paguyca no
3KCNOHEHLMaNbHOMY 3aKOHY C paguanbHOM WKanoi 3 kunonapceka. OueHnTe UHTErpaabHyIo
CBETUMOCTb AMCKa (B cBeTumocTax ConHua). ABCcontoTHyo 38. BennunHy ConHua Ms NpuHATL paBHON
+5.




[ocydapcmeeHHsbil aK3ameH o gu3uxe
®uzuveckull pakynomem MIY umeHu M.B./lomoHocosa
CneyuansHocms " AcmpoHomus "

Bbuner Ne 3

1. dyHKuMA SlarpaHiKa u ypasHeHUs JlarpaH:ka CUCTEMbI MaTepuanbHblX ToYeK. WHTerpansl

ABNXXEHUA.

2. AKTUBHDbIE npoueccol B AAPax ra1akTUK: Ha6I'IIO,D,aEMbIE npoasneHua, npeacrtasneHne o
BO3MOXHbIX MEXaHM3Max aKTUBHOCTU. Macchl CBEPXMACCUBHDLIX YEPHbIX OAbIPp U cnocobbl ux OUEeHKMU.

3. Hepasgenumas Bu3yanbHO ABOMHAA 3B€34a COCTOMT U3 ABYX 3BE3A INaBHOM NOCNEA0BATENIbHOCTH.
Wx useta pasHbl (B-V); = +0.27™ u (B-V), = —0.10™ cooTBeTcTBEHHO. Hal T UHTerpanbHbIi LBET
[BOMHOM CUCTEMbI, ECNU NepBan 3Be34a Apye BTopoi Ha AV = 1™,

[ocydapcmeeHHsbili 3K3ameH no ¢usuxe
®uzuyeckul pakynsmem MIY umeHu M.B./lomoHocosa
CneyuansHocms " AcmpoHomus "

Buner Ne 4

1. MexaHunKa naKkocTei u razos. TeyeHMe NAEaNbHOM XXUOKOCTU. YpaBHeHUe diinepa.

2. Cuctembl GpOTO3NEKTPUYECKUX 3BE3AHBIX BEIMUMH M NOKa3aTeseil ugeTa. LjBeTa 38637 pa3Hbix
CNEeKTpasibHbIX KNACCOB, MEX3BE3aHOE ocnabneHune cBeTa v ero yyer.

3. OUueHMUTE MUHMMANbHbIN pasmep 061acTV YCKOPEHMSA YacTULbl KOCMUYECKMX IyYel € 3apaaom Z u
sHeprueit E=10% 3B, ecau HanpaXeHHOCTb OAHOPOAHOMO MarHUTHOrO NONA B 3ToM o6nactm B=10 Ic.




locydapcmeeHHelli 3K3ameH Mo (usuxe
dusuyeckull pakynbmem MY umeHu M.B./lomoHocosa
CneyuansHocmes " AcmpoHomusa "

Buner Ne 5

1. TeyeHMne BA3KOW XKMAKOCTU. YpaBHeHne Hasbe - CTokca. Yncno PeitHonbAaca.

2. [lBoliHble 3BE34bl U OLLeHKa 3BE3AHbIX Macc. HeBuaumble CnyTHWUKY 3BE3 /4, (3K30NNaHETBI) U MeToabl
nx obHapyxeHumsa.

3. Mepuopa nsmeHeHus baecka oaHoM uedenabl paseH P; = 34, pacctoanue ao Heé d; = 500 nk, a
eé BUAUMan 3BE3aHan BenuunHa IV = 7.12™. Y sTopoit uedenas P, = 6.54, 1V, = 9.83™,
paccrostue d, = 1300 nk. O6e uedenabl HAXOAATCA TOUHO B TOHKOM AMCKe [anakTUKK, BennunHa
yAenbHOro nornouleHus 8 nonoce V, ay = 2™ /knk. OueHUTE No 3TUM AAHHBIM HAKNOH U HYNb-NYHKT
3asucumoctun «My—I/g P» B nonoce V.

locydapcmeeHHblil 3Kk3ameH no u3uke
dusuveckuli parynemem MIFY umeru M.B./lomoHocoea
CneyuansHocme " AcmpoHomus "

Bbunetr Ne 6

1. Pacnpep,eneHme MON1eKyAN ra3a No CKOPoOCTAMm. Mp,eaﬂbeIVI ra3 BO BHeWHemM NOTeHUManbHOM none.

2. BpauieHune 3emnu: npeueccun, HyTauma, ABUKEHMNE NO/0CA, HEPAaBHOMEPHOCTb OCEBOro
BpaLLeHuA.

3. [ise 3Be34pl rNaBHOW NOCNEA0BATENBHOCTU C PaBHbIMU Maccamu M > Mconwya CAMBALIOTCA B OAHY
3Be3gy 6e3 notepu maccbl. Bo ckonbKo pas nsmeHuTcs adpdekTMBHaA TemnepaTypa UCTOYHUKA?
MpnHATL, 4TO paauyc 38e34 nponopuuoHaned M2,




locydapcmeeHHsIli 3K3ameH no ¢usuke
dusuyeckull parynemem MIY umeHu M.B./lomo+Hocosa
CneyuansHocme " AcmpoHomus "

Bunet Ne 7

1 NpeanbHblie 603e- n pepmu - rasvl. PaBHOBECHOE U3NYYEHUE.

2. MpUHLMNbI CO34aHNUA MHEPLMANBHOM CUCTEMbBI KOOPAMHAT aCTPOMETPUUYECKUMI METOAaMM.
MemayHapoaHaa HebecHas onopHas KOOpAMHATHAaA CUCTeMa, eé peanusaluu B paguoauanasoHe u
ONTUUYECKOM AMana3oHe CnekTpa.

3. OUeHUTb AUTEIBHOCTb COBLITUA MUKPOIMH3MPOBAHUA 3Be34bl B MarennaHosblx obnakax
(paccToaHue 55 KnK) Npu npoaete TEMHOrO Tesa CONHEYHOM Macchl B ranakTuyeckom banaxe.

locydapcmeeHHsili sK3ameH no uluxe
®usuveckuli pakynemem MIY.umeHu M.B./TomoHocosa
CneyuansHocms " AcmpoHomusa

Buner Ne 8

1. KuHetnueckoe ypasHeHune GonbumaHa. MoHaTue 06 H-Teopeme.

2. IBymepHan knaccuduKkauma cnektpos u dpusnueckne GakTopbl, ONpeaenatow e cnekTpanbHbii
Knacc 3ase3apl. [unarpamma lepuwnpyHra-Peccena v 380M1OLMOHHbIE TPEKM 3BE3A Ha fuarpamme.

3. CnekTporpad cTouT B rnasHom GoKyce Teneckona ¢ OTHOCUTENbHBIM OTBepcTUem 1:5, guameTpbl
Konanmaropa u kamepsbl 10 cm, KauecTBo M3obparkeHus ~1". Kakosbl fo/KHbl 6biTb GOKYCHbIE
paccToAHMUA KOAIMMaTopa U Kamepbl A/18 COIacoBaHMA KauecTsa n3obpaxeHusa c pasmepom
NUKCeNEN NPUEMHUKA, PaBHbIM 15 MKm?




locydapcmeeHHbIl 3K3aMeH no u3uxe
dusuveckuli harkynomem MIY umeru M.B./lomoHocoga
CneyuansHocms " AcmpoHomus "

Bunet N2 9

1. MnasmeHHOE COCTOAHNE BeLLECTBa. CobcTBeHHbIe KoNnebaHuma naas3mbl, pacnpocTtpaHeHmne
3NEKTPOMArHNTHbLIX BONH B N1a3me.

2. OnNTUYECKMUE TENIECKOMbI M MX XapaKTEPUCTUKK: YINI0BOE pa3pelleHue TeNecKonos 1 cnocobbl ero
YAYYLWEHMA.

3. OueHMTE xapaKTepHble pa3mepbl U NEPMOA, 3NULMKAA SA8 NONYAALUU 3BE3A CTaPOro ANCK],
HaxoaALWMXCA Ha paccToAHUK R = 8 KNK OT LeHTpa [anakTuKY, ¢ aucnepcueit pasmanbHbIX CKOPOCTEN
or = 50 km/c. CuntaTb KPpUBYIO BPALLLEHMA AUCKA “NNOCKOI” C KpyroBoi cKOpocCTbio, pasHoit V(R) = VO
= 240 KMm/c/KnK.

locydapcmeeHHbili 3K3ameH Mo hu3uke
®uzuveckull parynemem MY umeHu M.B./lomoHocosa
CneyuansHocms " AcmpoHomus

Bunet Ne 10

1. AnekTpocTaTtMyeckoe none. 3akoH Kynona. Teopema lNaycca. MynbTMNONbHOE pasnoxeHune
noTeHuuana.

2. BpalueHue ranaktvk u npobnema OLEHKU UX Maccbl. YCI0BUE rpaBUTaLMOHHON YCTONYMBOCTH
ranakTMYeCKUX AUCKOB.

3. 2.5 m Teneckon KIO FTAULL nmeet oTHocuTenbHOE oTBepcTMe 1/8. MocumTaTth maclwTab
n3obpaskeHus B pOKabHOM NNOCKOCTU U OL@HUTb CyMMaPHbIIA LYM CYMTBIBAHUA, KOTOPbI BOMAET B
curHan ot 3ee3abl npu 1" KauecTBe M30bparkeHUa Ha maTpumLe C KBaApaTHbIM NUKcenem 15 mkm u
WYMOM CYUTbIBaHUA 4 3NeKTPOHa/NUKcen.




locydapcmeeHHbili 3Kk3ameH no gu3uxe
®uzuveckull pakynemem MIY umeHu M.B./lomoHocosa
CneyuansHocms " AcmpoHomus "

Bbuner N2 11

1. YpaBHeHue Makcsenna B Bakyyme. CKanapHblil U BEKTOPHbIN noTeHumanbl. KanmbposouHas
MHBapUAHTHOCTb.

2. CBepxHOBble U OCTaTKK cBepXHOBbLIX. CTagum pacwumpeHus obonouek. Pewenne Ceaosa.

3. C Kakol cKopocTblo (B rpammax/cek u maccax ConHua B rog) 40/1KHa NPOUCXOANTL aKKpeums rasa
Ha Taky'to 3Be3ay Kak ConHue, YuTobbl MOLLHOCTL U3NIY4EHUA SHEPTUN (CBETMMOCTL) CpPaBHANACh C TOW,
KoTopas BbigenaeT ConHLe B pesy/ibTaTe TEPMOAAEPHbIX peakuuii?

locydapcmeeHHbIl ak3ameH Mo gusuxe
®usuyeckuli pakynemem MIY umeHu M.B./lomoHocosa
CneyuansHocme " AcmpoHomus "

Buner Ne 12

1. Heprua aNeKTPOMarHMTHoro nona. Bektop MoiHTHUHTrA.

2. HeBo3MyLLLEHHOE KeNiepoBCKoe gBuxeHue. Metog /larpaHxa-laycca onpeaenenva opbutsl
HebecHOro Tena No aCTPOHOMMYECKMM HAbNOAEHUAM. DNEeMeHTbI OpouT.

3. TOHKMKI CNOM NbIAY B FaNakTUKE MMEET ONTUYECKYHo ToNwmHy Ty = 0.5 n 15 =0.8 1 HaxoguTca 8
NNOCKOCTN CUMMETPUM TONICTOTO 3BE3AHOrO ANCKA. OLEeHNTb U3ObITOK LBETA FanakTUKM,




locyO0apcmeeHHolli 3K3ameH o gusuke
®uzuveckuli parynemem MY umernu M.B./TomoHocosa
CneyuansHocms " AcmpoHomus "

Bunet Ne 13

1. U3nyueHune 3neKTPOMarHMTHbIX BOJTH B 3/IEKTPUYECKOM AMNOAbHOM NpubamkeHun. PaguaumoHHoe
TpeHue.

2. MpUHUMNBI CNYTHUKOBOMW HaBUraLun (CMCTEMQ GPS, TNOHACC).

3. BogopoaHas 3ge3ga ¢ M =50 M CosHL@ UMeeT CBETUMOCTb, 6IM3KYIO K 344UHITOHOBCKON.
CymTasn, YTO OKO/O NONOBUHbI SHEPTMM U3YYAETCA 3a TARMaHOBCKUM Npeaenom, rpybo oueHnTs,
KaKyl0 Maccy OAHOPOAHOTO MEX3BE3AHOTO rasa 38e34a MOXET MOHM30BATb NPU KOHLEHTPaLLMK
YacTtuu, pasHoit 1 atom / cm®. KoadduumeHt pekombuHauum pasen 3 1072 cm, MocToanras MnaHka
6.6 107 3pr’ c.

locydapcmeeHHbili 3k3ameH no (hu3uxe
®uszuyeckull pakynemem MIY umeru M.B./lomoHocosa
CneyuansHocms " AcmpoHomus "

Bunet Ne 14

1. NocTynaTbl cNeunanbHOM TEOPUM OTHOCUTENBHOCTU. [peobpa3oBaxuna JSlopeHua.

2. Mex3B&3Hoe MarHutHoe nose, Habnwaaemble NPOABNEHUA B ONTUYECKOM U paguoamnanasoHax.
Mepa BpauieHus. NpeacraBnermne o "BMOPOXKEHHOCTU" MarHUTHOrO NOAA B ras.

3. Kocmuuecknii annapat ABUMKETCA No Kpyrosoi opbute paguycom R=1 a.e. Annapaty coobueH
KPaTKOBPEMEHHbIN UMNYALC B HanpaBNeHUU, 06paTHOM ABMMKEHUIO, B pe3yNbTaTe KOTOPOro ero
opbutanbHas CKOpOCTb ymeHblumaach Ha 10 Km/c. OnpeaennTe sKCLEHTPUCUTET HOBON OpBUTHI
annapara.




locydapcmeeHrHbIll 3K3ameH o Gu3uke
®usuveckull pakynemem MIY umeHu M.B./lomoHocosa
CneyuansHocmsb " AcmpoHomua "

Buner Ne 15

1. UnTepdepeHuma cBeTa. BpemeHHas 1 NPOCTPaHCTBEHHAA KOrepeHTHOCTb. MHTepdepomeTpbl.

2. MeToAbl OUEHKM PacCTOAHMI A0 ranakTuk. KOCMOOrMYeckoe KpacHoe CMellleHne, 3aKoH Xabb.na,
€ro BbINONHUMOCTb AN PeaNbHbIX FANAKTUK.

3. OueHNTb NONHYI BEINYMHY TEPMOAEPHON SHEPTUM, KOTOPYIO BblAeNnna 38e34a 3a BCE Bpema

M3HU, €CNK B HaYane 3BONKOUUKM OHa cocToana Ha 70% no macce u3 soagoposa n Ha 30% uns renun, a
Ha KOHeYyHOM cTagun macca eé aapa pasHa 1.5 macc ConHua, n B HEm npeobnafatoT aToMbl TPYM MAb
wenesa. JHeprua cBA3N aToma xenesa “°Fe — okono 8 MaB Ha HyknoH, renuns *He — 6 M3B Ha HYKOH.

locydapcmeeHrHbili 3K3ameH no u3uxe
®uszuyeckuli paxkynemem MY umeru M.B./TomoHocosa
CneyuansHocms " AcmpoHomus "

Bunet Ne 16

1. Ondpakuma ceeta. NpnbamxkeHus ®peHens n GpayHrodepa. AudpakumoHHoe paspewexHme
onNTUYecKux npubopos.

2. PaznuuHble Habntoaaemble COCTOAHUA MEX3BE3AHON cpeabl. PU3nuecKne xapakTepuCTMKY rasa
(o6nactm HI, HIl, peHTreHoBCKMii- ras, monekynapHble 061aka, MasepHble KOHAEeHCaLMK).

3. OLLeHUTb MaKCMMaNbHO BO3MOXHYIO CKOPOCTb BCTPeYu KomeTbl 3 o6naka Oopra ¢ 3emnéi.




locydapcmeenHsili 3K3ameH no usuke
®usuveckull parkynsmem MIY umeru M.B./TomoHocosa
CneyuansHocme " AcmpoHomusa *

Bunet Ne 17

1. U3nyyeHune ceeTa aTomamu U monekynamu. LUnpuHa amHmm nanyyeHua. CnoHTaHHble 1
BbIHY»AEHHble nepexoabl. CBoboaHO-cBO6OAHbIE NEpexoabl.

2. [paBUTaLMOHHAA HEYCTOMUMBOCTL. Kputuueckan (aKuHcoBckasn) macca. [poaomKuTenbHoCTL
c80604HOrO CXKATMA U NPOLLECCHI, TOPMO3ALLME OKaTUe 0bNaKa (TennoBoe AaBNEHUE, BPALLEHME,
HaMarHWMYeHHOCTb). poTo3BE3 b,

3. Chepuryeckn cummeTpuUHan rajslakTuka ¢ Hy/IeBblM KpacHbIM CMeLeHnemMm uMeeT MaoMacCUBHbIN
CNYTHMK Ha Kpyrosoit opbute, B KOTOpom 06/1acTM MOHM30BAHHOrO BOAOPOAA M31yUatoT AMHUIO Hal Ha
ANMHe BOMHbI 6568 A. HallauTe HUKHMIA Npeaen Maccbl ranakTUKK, eCan CNyTHUK Haxo4uTca Ha
pacctoaHum 20 Knc oT Heé (B Npoekummn).

locydapcmeeHHsbill ak3ameH no ¢usuke
®usuyeckull pakynsmem MIY umeHu M.B./lomoHocosa
CneyuansHocms " AcmpoHomusA "

Bbunetr Ne 18

1. Bsaumogeictene cBeTa 1 BewecTea. M3nyyeHune abcontoTHo yepHoro Tena. 3akoH CtedaHa-
bonbymaHa.

2. Noacucrembl MafakTUKK, CTPYKTYPHO-KMHEMATUYECKUE PA3AUUNA MEXAY HUMU. XUMUUYECKNI COCTaB
3B&34 nogcuctem. MNpocTpaHCTBEHHOE pacnpeseneHne U KMHEMaTUKa 3BE3A.

3. JaHa ogHopogHas chepuyeckan naaHeTa ¢ NAOTHOCTLIO p M paanycom R. HaliTu cuny, ¢ kakon
NPUTATUBAIOTCA APYT K APYTY NOAYLWAPUA NNAHETBI.




locydapcmeeHHblil axk3ameH No gu3uke
®usuveckuli pakynemem MIY umeHu M.B./lomoHocosa
CneuuansHocms " AcmpoHomus "

Buner Ne 19

1. OnuncaHme 3BOIOLNM KBAHTOBO-MEXaHMYEeCKUX cucTem. YpasHeHus leitsenbepra v Lpeanurepa.
CraupoHapHble COCTOAHMSA.

2. Atmocdepa ConHua: potochepa, xpomocdepa, KopoHa. PU3nYeCKOe COCTOAHUE BelLecTsa,
Habntogaeman CTPYKTYpa U CNEKTP M3NYYeHUA ITUX CNOEB.

3. HaliTn cpegHuit HTEPBaN BPEMEHU MeXAY NapHbIMU COAMNKEHUAMM 3BE3 bl , CYLLECTBEHHO
MEHAIOWMMIN BEKTOP €€ CKOPOCTM B 3//TMNTUYECKOM ranakTuke . [puHATL, YTO Macca Kaxaon 3se3abl
pasHa macce ConHLa, CpeaHnan KoHUeHTpauwms — 1 38e3ga Ha Kyb. napcek. CpegHAA oTHOCUTENbHASRA
CKOpOCTb 3BE34, A0 cbamxeHuns — 200 km/c.

locydapcmeeHHbil 3K3ameH Mo u3uke
®uzuyveckuli parkynemem MIY umeru M.B./lomoHocosa
CneyuansHocmes " AcmpoHomus "

Bunet Ne 20

1. /INHeNHbIN KBAHTOBbIM rAPMOHUYECKMI OCUMANATOP. DHEPTUU U BONHOBbLIE DYHKLUK
CTaUMOHaPHbLIX COCTOAHUM.

2. Kocmuyeckne Nnyyun: sHeprua, CoCtas, NPONCXoXAeHUe. CMHXpOTpOHHOE nU3nyvyeHue.

3. Kakoi njaoTHOCTBIO JOKEH O6HaﬂaTB MOJIHOCTbKO HOHU3OBAHHBIH MEXTalaKTUYECKHAN
BOJOPOA B CKOIIJIEHUAX raJlaKTHK, ‘{TO6I:I, HE UMECs1 NICTOYHUKOB Harpe€pa, COXpaHsTh BbICOKYIO

10

temneparypy (10 K) ¢ snoxu obpazosanus ranaktuk (10 neT Ha3aa) 10 HACTOSILLETO
BpeMeHu? OyHKUMS OXJIaXKAEHUs A1 CBOOOAHO-CBOOOAHBIX NEPEXOAOB paBHA
1.4:10"T"2 [apr-cm’/c].




locydapcmeeHHsill 3K3aMeH Mo hu3sukxe
®uzuveckull parkynemem MY umeru M.B./lomoHocosa
CneyuaneHocmse " AcmpoHomus "

Buner Ne 21

1. suKeHue B LEHTPaibHOM none. ATOM BOA0POAA: BONHOBbIE GYHKUMU U YPOBHMN SHEPTUM,

2. OaHOpPOAHbIE M30TPONHbIE MOAENW BceneHHON M npeacTaBnenue 0b nx HabnogatenbHbIx
npoBepKax. Pennkrosoe usnyyeHue u GAyKTyaumm ero ApKoCTy.

3. Ha KOMMaKTHbIV 06bEKT ¢ pagnycom R=5R, (R; — rpaBUTaLMOHHbBIN paguyc) NPOMCXOAUT aKKpeLuums ¢
Temnom dM/dt = const . ECu1 cynTaTb, UTO BCA BbIAENAEMAn IHEPIUA YXO4MUT Ha U3yyYeHune, TO BO
CKONbKO pa3 macca, yHocumasa GOTOHamMM 3a eAMHULY BPEMEHU, MEHbLLIE MACChl BbINAAaloLEro Ha
0b6beKT BelwecTsa’?

locydapcmeeHHbil 3K3ameH no gusuke
®usuyveckuli paxkynemem MY umeHu M.B./lomoHocosa
CneyuansHocms " AcmpoHomus "

Bunet Ne 22

1. YacTuubl M B3auMoaencTemA. BaaumopeicTemne Kak obmeH KBaHTamm KannbpoBoOUHOro nons
(kannbpoBouHbiMu 6030HaMM). DyHAAMEHTANIbHBIE YAaCTULb! - NENTOHBI U KBAPKW. AHTUYACTULLbI.

2. KoHeyHble cTaanm 3BE€34HOI 3BONIOUMM ANA 3B€3], pa3HbIX Macc. benble KapauKku, HENTPOHHbIE 3Be3Abl,
nynbcapbl. MpegcrasneHne o YEPHLIX Ablpax.

3. FepopoT paccKasbiBaeT 0 CoHeYHom 3aTmeHumn 28 masa 585 r. g0 H.9., OCTaHOBUBLUEM BOWHY MeXAy
ApesHumK rocyagapcteamu Muanein n inavein. NMonoca 3atmeHus npoxoauna yepes Erunet, Cupuio.

Mpu ycnosumn NOCTOAHCTBA CKOPOCTH BpaLlLeHUsa 3eman noaoca 3aTmeHus npoxoausa bel 3anagHee Ha 5,8
4acoB Mo 4ONTroTe OT MECTA, rAe OHO B AeNCTBUMTEeNbHOCTY Habaganock. TpebyeTcs oueHUTL BEKOBOE
3amegNeHune CKopocTu BpalweHusa 3emnu.




locydapcmeeHHbill 3k3ameH no gu3uxe
®usuyeckuli parynemem MIY umeHu M.B./lomoHocosa
CneyuaneHocms " AcmpoHomus "

Buner Ne 23

1. MpoucxoskaeHne XMMUYECKUX 31eMeHTOB. flaepHblie peaKkuuu B 3Bé3aax.
2. Lledenabl, mexaHn3am nynbcaumn. MexaHU3Mbl BCMbIWEK KaPAMKOBbIX HOBbIX 1 HOBbIX 3B€34,

3. OueHUTb HeobxoAnMoe BpeMA IKCNO3ULMM ANA OLEHKMU NOTOKa OT 38e34bl V=23 ¢ TouHocTbio 10% ¢
TeNecKonom, umerowmm auameTp o6bekTuea 2.5 m, Npu n3obpaxerun 2". GoH Heba — 21™/Ks.cek.
Wnpura potomeTpuueckoit nonocsl pasHa 1000 A. LLymamu npuémumnka npeHebpeus.

locydapcmeaeHHsili aK3ameH Mo husuke
®uszuyeckuli parynemem MY umernu M.B./lomoHocosa
CneyuansHocms " AcmpoHomusa "

Bunet Ne 24

1. FTamma-uznyyenue agep. dddekt Meccbayapa.
2. MonHaa NI0THOCTL MaTepuu BO BceneHHon n bapuoHHaa naoTHOCTb. MoHATHe
KPUTUYECKOM NNOTHOCTM, KOCMONOMMUYECKOIN NOCTOAHHOW ¥ Bo3pacTa BceneHHoi.

3. OUEHWUTBb XapaKTePHYIO MPOAC/IKUTENIbHOCTD ABNEHUA NOKPbLITUA 3BE3 bl aCTEPOMAOM (C yHeToMm
BO/IHOBbIX 3G HEKTOB) B MoNoce V €CNM U3BECTHO, UTO acTePOUS, NPUHAANEKUT raBHOMY NOACY
acTepouaoB, U YTO ABNEHUE NPOUCXOAMUT B MECTHYIO NONHOYL B MEPUANaHE




locyoapcmaeeHHbil aK3ameH no u3suxe
®uzuveckull pakynsmem MIY umernu M.B./TomoHocosa
CneyuansHocms " AcmpoHomus "

Buner Ne 25

1. ypaBHEHMH MarHuMTHoOM TMapoauHaMmuKn. Ycnosua BbINOAHUMOCTH npuHUnna BMOPOXEHHOCTU
nona.

2. BbIpOXKAEHHbIA GepmU-Tas, ypaBHEHUE COCTORHUA. Be/ible KapAVKN 1 HEMTPOHHbIe 3Be34bl,
Hab/ll0gaemble XapaKTepUCTMKU U NpejesibHan macca.

3. MnaHeTa maccoi Ase maccbl 3emamn obpalyaetca BOKpyr 38e3abl Tuna ConHua Ha pacctoaHumn 0.3
a.e. M1ockocTb 0pOUTbI HAaK/IOHEHA K Iy4y 3peHus Nog, yrnom 2 rpagyca. OueHuTe BO3MOXHOCTb
Habo4eHMa TpaH3nToB. OLeHUTe aMNAUTY Ay Bapuaumuu n1y4yesoi CKopocTu 3se3abl. CaenaiTe
BbIBOJ, O BO3MOMHOCTU 0BHapyKeHWUsA NNaHeTbl, €C/IM TOYHOCTb U3MEPEHNI COOTBETCTBYET CKOPOCTH
40 cm B CeKYHAY.

locydapcmeeHHbil aKk3ameH No gusuxe
®uszuveckuli pakynemem MIY umernu M.B./lomoHocosa
CneyuansHocms " AcmpoHomus "

Buner Ne 26

1. KsaHToBaa npupoaa ceeta. PoToaddekr. [lasneHune ceeTa.

2. OCHOBHbIE MeTOAbl OGHapyH(EHVIFI 3K30NnaHeT: Bapuayumna pa,u,maanoﬁ CKOPOCTH, TPAH3UTHI,
rpPaBnUTaLlMoOHHOE NUH3UPOBAHME.

3. Bo CKO/bKO pas OT/IMYAETCA 34AUHITOHOBCKMI Npesen CBETUMOCTM AByX 3Be3/4 0AMHAKOBOM
Macchl, 0 Ha U3 KOTOPbIX COCTOUT M3 YUCTOrO BOAOPOAA, a APYras U3 paBHOM NO Macce CMecK
BOAOPOAA U renus.




[ocydapcmeeHHbIl 3K3ameH 1o usuKe
®uzuyeckuli pakynsmem MIY umeHu M.B./lomoHocoea
CrneyuansHocms " AcmpoHomus "

Buner Ne 27

1. Oncnepcua. ®a3oBas u rpynnosas CKOPOCTU BOJIHbI.
2. CocTtas u auHamuka Ten ConHevHol cuctembl. OCHOBHble BO3MyLLatowme dpakTopsl.

3. CymmapHasa MOLHOCTb CONTHEYHOO U3NYYeHMA, NaSaoLWero Ha N1owWwaaky, nepneHanKyaapHyro
CONHEYHbIM /lydam, paBHa S=1367 BT/m?(conHeuHan noctosHHas). MpuHumas 3emato 3a abConOTHO
YyepHOe Te/0, OLLEHUTb CPEAHI0I TemnepaTypy 3emnun ns-3a Harpesa ConHuem. CuntaTh, 4to anbbeno
3emnu paBHo A=0.37. O6bACHUTL pesynbTar.




