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AHHOTaUUs K paboyeii mporpaMme JHCUMIVIHHBI
«ACTPODOU3UKA HEUTPOHHBIX 3BE3J[ 1 YEPHBIX JIBIP»

B neximonnom kypce “ Acrpodu3nka HEHWTPOHHBLIX 3Be3l M YepHBIX AbIP ~ mpodeccopa
JlunnynoBa B.M. cozmepkarcsi OCHOBHBIE 3HAHHS 00 3BOJIOLMHM KOMIIAKTHBIX 3B€3[l, (DM3MUECKUX
YCIIOBUSIX BHYTPH HEHUTPOHHBIX 3BE3]l U YEPHBIX IbIP, TapaMETpax HEUTPOHHBIX 3BE3] U YEPHBIX
IpIp, Maccax W d(exrax BpameHus, 00 YCIOBHUSX CBEPXKPUTUUYECKOW aKKPEIMH, AaKKpPEIUH
MarHUTHBIX TOJIEH, BOJIOINU KOMIAKTHBIX 3BE3], 0 MarHUTOC(Epax HEUTPOHHBIX 3BE31 U OebIX
KapJMKOB, O KaHIHMJaTaX B 4YepHBbIC IbIPbl, 00 aKTMBHOCTU TaJlaKTUYECKUX szep, MOIpOOHO
paccMaTpUBAaIOTCST MPUHIMUIIBI MONYISIIMOHHOTO CHHTE3a JABOMHBIX 3BE3l, paccMaTpUBaeTCs
razoJluHamMuka akkpenuu (chepuyeckd-cUMMETpUYHAsA, POJb HU3IYyYCHHUS U IKEKUHH, 3aXBaT
BELLECTBA JABUIKYILECSA 3BE3/10M, ra30JMHaMUKa LUJIMHIPUYECKON aKKpEeLUH, AMCKOBAsl aKKpELHUs,
CBETUMOCTb M CHEKTpP aKKPELIMOHHBIX JIMCKOB, CBEPXKPUTHYECKAs! aKKPELUsl, aKKPELUsl B IBOMHBIX
CHCTEMaX, aKKpelUs MArHUTHBIX IOJIeH); u3ydaeTcs KiacCU(PUKAUS HEHTPOHHBIX 3BE3[
(MarHUTHBIM NUIIOJb, PAJNYC OCTAaHOBKU, PaJlyC OCTAHOBKH B CBEPXKPUTHMUYECKOM CIIydae, y4eT
MarHUTHOTO MOJIs, TPaBUMAarHUTHBIN MapaMmeTp, paJuyc KOpoTallh, HOMEHKIATypa, KpUTHUYECKUE
NEpUObl); PpacCMaTPUBAIOTCA MAarHUTOC(Epbl MEJIEHHO BpAIAIONMXCS HEHTPOHHBIX 3BE3]
(pusmueckue ycrmoBUS B aJbBEHOBCKOM 30HE, IMOCTAHOBKA 33/Ia4dM TPOCThIE KOH(HUTyparu,
MarHutocdepa B CIydae CBEPUUECKH-CUMMETPUYHON aKKpElMH, MacKaJeBCKUN 3aKOH JaBJICHMUS,
JIMTI0JTb,00KaThIi UeaTbHO MPOBOIIIM JUCKOM, MarHUTOC(Eepa B MIOCKONAPATIIEIBHOM OTOKE
IJa3Mbl, JIBYXIIOTOKOBasl ~aKKpeLUs); M3Yy4aloTcsd AaKKPELUPYIOIME HEUTPOHHBIE 3BE3JIbI
(paccMmaTpuBaeTcsl YCTOMYMBOCTD IPaHUII, CIydail MOJIIPHOM KOJOHKU, YCKOPEHHUE,3aMeljIeHuEe U
BBIHY)KJICHHAs] MPELEeCCHs] aKKPELUUPYIOIMX 3Be3[, HaOJloJaeMble CBONCTBA PEHTICHOBCKUX
IyJAbCAPOB, PACCMATPUBAETCSl JHEPreTUKa IYIbCapOB U IEPETEKaHWE BEILIECTBA B JABOMHBIX
CHUCTEMAaxX, HCCIEAYIOTCS CHEKTp M MAarHuTHbIE IOJs, HEpPUOAbl U U3MEHEHHUsS IEePHOJIOB
PEHTICHOBCKUX IyJIbCAPOB, pPAacCMATPUBAECTCS IEPEMEHHOCTb PEHTIEHOBCKUX HCTOYHMKOB,
reHepanusi pesiTUBUCTCKUX YacTHI], PEHTTE€HOBCKHUE OapcTepbl, pacCMaTPUBAETCS TEPMOSIEPHOE
ropeHue Ha TOBEPXHOCTH HEUTPOHHBIX 3Be3], CiIydail cQepuyecKu-CUMMETPUYHON MOJENH,
aKKpelMsi Ha PEHTICHOBCKHUE OapcTephl, YCKOpeHHE ciab03aMarHUYEHHBIX HEHTPOHHBIX 3BeE3,
MaJIOMacCUBHbIE PEHTTCHOBCKHE MCTOYHUKU, AUarpamma “P-y» 1 akkpelHpyoUmMX HEUTPOHHBIX
3BE€3/1);  H3YydaeTcsl  PEXUM  MPOMeNiepa;  pacCMaTpPUBAIOTCA — KEKTUPYIOIME  3BE3JIbI
(pammomynbcapbl, WX DICKTPOJAMHAMHKA W TEHEpALUs PEISTUBUCTCKAX YaCTHI,MEXaHH3MBbI
M3ITy4eHHS], KaBEPHBI BOKPYr HEHTPOHHBIX 3B€3]1, ©3BMEHEHUE MTEPH0/Ia P ONYIIbCAPOB,IBOIIO U,
POCTPAHCTBCHHBIC CKOPOCTH,KCKTUPYIOIIME 3BE3[bI B JBOWHBIX CHCTEMax); H3y4aroTcs
CBEPXKPHUTHUYECKUE PEKUMBI (CYIIEpaKKpEeTOp,Ccynepakekrop, SS433 u npyrue KaHIuaaThl); 3BE3/bI
C aHOMA&JIbHO HHU3KMM 3HAUYCHHEM TIPaBUMArHHUTHOIO TapaMmeTpa (reopoTaTopbl,MarHEeTOPHI),
U3y4aeTcsl H3BOJIONUS 3Be31 (IBOJIOLMS HOPMAIbHBIX 3B€3]l, HEUTPOHHBIX 3BE3/, TPEKU
HEUTPOHHBIX 3BE3/], YEPHbIC IbIPbl, PACCMATPUBAIOTCSI OCHOBBI YUCJIEHHOIO MOJEIMPOBAHUS
COBMECTHOM 3BOJIIOLIMM HOPMaJIbHBIX U HEUTPOHHBIX 3B€3/1, UCCIETYIOTCS BO3MOXHBIE KAaHIUIATHI);
paccMaTpuBaIOTCS OCHOBHBIE MarHUTOTUAPOAMHAMUYECKAE HEYCTOMYMBOCTH,; U3Y4arOTCsl OCHOBBI
MONYJSIIMOHHOTO CUHTE3a, NpuHIUNIbl Manmuel CueHapueB (pemusi bpenuxuna), npenMyiecTsa
nepes; IMOCIEAOBATENSIMH;, TIPABUTALIMOHHO-BOJHOBAS PETUCTpalUsl CIUSHUS KOMIAKTHBIX
MCTOYHHUKOB (BapHaHThl KOMIIAHBOHOB, YBOJIIOIIMOHHBIE CLIEHAPUH, HAOIIOAaTeIbHbIE TPOSBICHMUS,
anekTpoMaruuTHas momaepxkka LIGO/Virgo, mambGonbnmit Bkman ['moGamsHoit cetu MACTEP
MI'Y).

Pa3aennl padoyeii nmporpaMmsl

1. MecTto AMCUMIIIUHBI B CTPYKTYpE OCHOBHOH HpO(eCcCCHOHAIBHOW 00pa3oBaTenbHOM
nporpamMmsl Beiciiero oopazoanus (OTIOIT BO).

2. Bxonmble TpeOOBaHMS A1l OCBOSHUS TUCITUTUTMHBI (MOIYIIS), TPEABAPUTEIBHBIE YCIOBHUS (TIPU
HaJIUYUN )
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10.

11.
12.

13.

14.

PesynbraTel 00ydeHHsi MO JUCHUIUIMHE (MOJIYNIO), COOTHECEHHBIE C (OPMUPYEMBIMU
KOMITCTCH M SIMH
®opma o0ydeHusl.
S3bIK OOy4YECHUSI.
Conepxanue AUCIUTUIMHBI.
O0beM AUCITUTIITUHBI
CtpykTypupoBaHHOE MO TeMaM (pa3[esiaM) coAepKaHue AUCIUTIIUHBI (MOIYIs) C YKa3aHHEM
OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJICMUYSCKHX YaCOB M BHJIbI YUCOHBIX 3aHATUI
Tekymii KOHTPOJIb U IIPOMEKYTOYHAs aTTECTALUS.
®ona oneHouHbIX cpenctB (POC) mis oLeHUBaHUS Pe3ylNbTaTOB OOy4EHHS MO AUCIUIIINHE
(Momymro).
[Ilkana oueHUBaHUA.
TumnoBbie KOHTPOJIbHBIC 33JaHUS WM MHBIE MaTEepPHAIbl JJIs MPOBEICHUS TEKYIIETO KOHTPOISI
YCIIEBAEMOCTH.
TumoBwie KOHTPOJBHBIC 33aMaHUs WJIM WHBIC MATEPHAIBI JUISl TIPOBEACHUS MPOMEKYTOTHOM
aTTeCTalHH.
MartepuanbHO-TexHHYecKas 0a3a, HH(QOPMALIMOHHBIE TEXHOJIOTHH, TPOTPaMMHOE 0OecrieueHue
1 WHPOPMAITMOHHBIE CIIPABOYHBIC CHCTEMBI



1. Mecro qucuumimebl B crpykrype OIIOII BO

Hucuumnnnaa «Actpodu3rka HEUHTPOHHBIX 3BE3]T U YEPHBIX JBIP» peann3yeTcs Ha 4-oM Kypce B 8-
OM ceMecTpe M COAepX HUT (¢yHIAMEHTAIbHBIE 3HAHUS IO 4YacTU MOIYIs <«ACTPOHOMHSD»
npogeccuoHanbHOTO OJ0Ka 0a30BOi wacTh. JlMCUMIUIMHA SBISETCS CIEIKYpCOM Kadeapsl -
BapuaTUBHAs 4YacTb, HpodeccuoHanbHBIM 010K, MOAynb «AcTpoHoMmus».  Kypc sBisercs
HEOOXOJMMBIM CBSI3BIBAIONIMM 3BEHOM MEXIy oOmmMmu Kypcamu «OOmas actpoduinkay,
«lanakTuyeckass acTpoHOMHUs»,  ““Teopermyeckas acTpoduiuka”, “ODKCTpeMalbHbIE MPOLECCHl BO
Bcenennoit”, ‘“PoGoTu3umpoBaHHbIe 00CEepBATOPHMM U B3PBIBHBIE Ipoliecchl BO BceneHHoi”,
“Tecuble aBolHble cuctembl” , "®usuka ramaktuk”’, "Kocmomorus", " AcTpo¢u3uka BBICOKHX
suepruit", “Pagmoactponomus”, “ OTO wu acrtpodusmueckue Habmomenus ~, “CBEepXHOBBIC H
3BE3/IHBIN BETEp B rajakTukax~ , BHyTpeHHee CTpoeHHE W IBOJIONUS 3BE31 , CIEUKYpCaMH I10
(du3rKe MEX3BE3THON CPE/Ibl, IBOIOIMHU TATAKTHK U KOCMOJIOTHH.

2. BxoaHble TpeOoBaHuUs 1J151 0CBOE HHSI THCUMILNIMHBI (MOYJIs1), MpeABapUTe/IbHbIEe YCI0BUS
«O06mas actpodusnkay, «l anakTuueckas acTpoHoMus», «TeopeTnyeckass acTpoQU3UKay.

3. Pe3yabTaThl 00yueHHs MO JUCHUILINHE (MOIYJI0), COOTHECEHHbIE ¢ () OpMHUpPYyEeMbIMHU
KOMIIeTe HIIUSIMH

3.1. IMCUMIUIMHBI U IPAKTU KU, KOTOPBIE JIOJKHBI OBITH OCBOCHBI JIJIsl HaYajla OCBOCHUS JAHHON

TV CITUTIITUHBI.

«O06mast  actpoHoMHus»,  «OOm@s  actpodusuka»,  «[amakTudyeckass  acCTPOHOMUSD,
«Teopernueckast acTpodu3nKar.

3.2. JIMCUMIUIMHBI ¥ TPAKTUKH, JIJIsI KOTOPBIX OCBOCHUE TAHHOW U CITUTUTHHBI (MOTYJISI)
HEO0OX0IMMO KaK MPE/IIeCTBYIOIIEE.

Crneukypesl “TecHble nBOiHBIE cHUCTeMBI” ,* AcTpodu3nKa HEHTPOHHBIX 3BE3]l M YEPHBIX ABIP” ,
"®uszuka ramakruk", "Kocmomorus", " Actpodmsuka BbicOkux dHepruit", ‘Pammoactponomus”,
OTO u acrpodusnueckue HaOmoaeHus ~, “CBEpXHOBbIE M 3BE3IHBIH BETep B TaJlakTHKax
BHyrpenHee cTpoeHHe U 3BOMIOLMS 3Be31”, T.€. O (M3UKE YEPHBIX AbIP, 3BE3AHON JUHAMUKE,
du3KMKe MEX3BE3IHOIN cpelbl, (PU3KMKEe U 3BOJIIOLIMYU TaJlakKTUK M KocMmosiornu. Ee ocBoeHue Taxxke
00s13aTeNbHO /ISl HAYYHO-HCCIIEAOBATENILCKOM pPabOThl, KypCOBBIX palOT, AMILIOMHBIX padoT,
CBSA3aHHOM C MCCIIEIOBAHUEM BCEX CTAMI BOIIOIUN OJUHOUYHBIX U KPATHBIX 3BE3/1.
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B pesynbraTe 0CBOCHMS TUCHUILIMHBI Y 00yJarOIMXCsl JOKHBI OBITH CPOPMUPOBAHBI:

dDopmupyemblie Il1anupyeMbie pe3yJbTaThl 00yYeHUsI MO0 TUCHUILIHHE (MOZYJII0)
KOMIIeTe HIIUH
(ko1 KoMMeTeHIMU)

3-1 3uarb: ¢yHIaMEHTATIbHBIE 3aKOHBI aCTPOPU3UKA HEHTPOHHBIX
YK-1.b 3BE3/] U YEPHBIX JIBIP

3-2 3HaTh: 3BOJIIOLIMIO KOMIAKTHBIX 3B€3]l, (PU3UYEeCcKre YCIOBUS
BHYTPU HEUTPOHHBIX 3B€3/] U YUEPHBIX JbIP, IAPAMETPbl HEUTPOHHBIX
3BE3]1 M YUEPHBIX JBIP, MAaCChl U d()PeKThl BpaleHus, YCIOBHUS
CBEPXKPUTUYECKOM AKKPEIMH, aKKPEIIMH MArHUTHBIX ITOJIEH,

5



SBOJIIOIMH KOMITAaKTHBIX 3BE3/1, 3HAaTh O MarHuTocgepax HeUTPOHHBIX
3Be3/1 U OCNbIX KapJIUKOB, O KaHAUIaTaX B YEPHBIE ABIPHI, 00
AKTUBHOCTH TaJJaKTUYECKUX SIJIEP, O IPUHLUIAX MOMYISAHOHHOIO
CUHTE3a IBOMHBIX 3B€3/], O Ta30JJMHAMUKE aKKPELIMH;3HATh

K1accu pUKAINi0 HEUTPOHHBIX 3B€3]1 (MATHUTHBIN AUTIOIE, PAJANYC
OCTaHOBKH, PaJInyC OCTAHOBKH B CBEPXKPUTHYECKOM CIIy4ae, y4eT
MarHMTHOT'O TIOJIsl, [PABUMAarHUTHBIN apaMeTp, panyc KOpoTaluu,
HOMEHKIIATypa, KPUTUUYECKUE TIEPHOJIbI); MarHUTOCHephl MeUICHHO
BpAIIRAIOIIMXCS HEHTPOHHBIX 3Be3]1 ((PM3UUYECKIE YCIOBUS B
QIIbBEHOBCKOM 30HE, MarHuTocepa B ciiydae CBEpUUECKH -
CUMMETPUYHOU aKKPELUH, ITACKAIIEBCKUI 3aKOH J1aBJIEHHUS,
JIII0J1b,00KaThIN UI€aIbHO TPOBOSIIMM JUCKOM, MarHuTocdepa B
MIJIOCKOTapaJuIeIbHOM MOTOKE I1JIa3Mbl, JIBYXITOTOKOBAs aKKpeIus);
AKKpELUPYIOLME HEUTPOHHBIE 3B€3/1bl (YCTOMUUBOCTh TPAHUIL, CIydaid
MOJISIPHOM KOJIOHKH, YCKOPEHUE,3aMe/IJICHNE U BBIHYKJICHHas
Ipeleccus akkpeMpyoIMX 3Be3]], HabIro1aeMble CBOWCTBA
PEHTIEHOBCKUX MYJIbCAPOB, IEPETEKAHHUE BEIIECTBA B IBOWHBIX
CUCTEMAx, CIIEKTP U MAarHUTHBIE OJIS, IEPUOJIbI U U3MEHECHUS
MIEPUOJI0B PEHTIEHOBCKUX ITYJIECAPOB, IEPEMEHHOCTh PEHTIEHOBCKUX
HMCTOYHUKOB, TeHEPALUsI PENIATUBUCTCKUX YAaCTHULl, PEHTI€HOBCKHE
OapcTephl, TEPMOSAECPHOE TOPEHHE HA TOBEPXHOCTH HEUTPOHHBIX
3BE3]1, CiTydail cepudecKr-CUMMETPUYHON MOJICIH, aKKPELIHs Ha
PEHTIEHOBCKUE OApPCTEPhI, YCKOPEHUE cllabo3aMarHuYeHHBIX
HEUTPOHHBIX 3B€3/], MAJIOMAaCCUBHBIE PEHTT€HOBCKUE UCTOYHUKH,
nuarpamMma “P-y» Ui akkpelupyrollX HEUTPOHHBIX 3BE3M); PEKUM
Iporesiepa; 3KEeKTUPYIoLMe 3Be3/bl (paAuoIyabcapbl, HX
3JIEKTPOAMHAMMKA U T€HEepalusl pEISITHBUCTCKUX YaCTUIl,MEXaHU3MbI
U3IIy4eHMS], KaBEPHBI BOKPYI HEUTPOHHBIX 3B€3/l, U3MEHEHHE NIEpUOa
PaanoNyabCapoB,3BOIIOLMS, TPOCTPAHCTBEHHBIE CKOPOCTH,
KEKTUPYIOLTE 3BE3/bI B IBOMHBIX CUCTEMAX); CBEPXKPUTUUYECKUE
PEXKUMBI; 3B€3/Ibl C aHOMAJIbHO HU3KUM 3HAYE€HHUEM IPABUMATHUTHOTO
napamerpa (reopoTaTopbl,MarHETOPHI), IBOJIIOLIN IO 3B€3/l, OCHOBHBIE
MarHUTOTUIPOIMHAMUYECKHE HEYCTOMUMBOCTH ; OCHOBBI
MONYJISILIMOHHOTO CUHTE3a, NpUHLUIBI ManmHbl ClieHapueB;
IPaBUTALlHOHHO-BOJIHOBAs PETUCTPALUSI CIIMSIHUS KOMIIAKTHBIX
HMCTOYHUKOB (BapuaHThl KOMIIAHOHOB, 3BOJIIOLIMOHHBIE CLIEHAPUH,
HaOI0AaTebHbIC TPOSBIICHUS, PE3YIBTAThI MOAICPKKA IKCIIEPUMEHTA
LIGO/Virgo snekrpoMarHMTHOU KoJutabopanueit, ['o0anbHast ceTh
TeneckonoB-po6otoB MACTEP MI'Y: nanbGonpumii BKIaa B
OINTUYECKOM JHAara3oHe).

Y-1YMeTh: CTPOUTH TEOPETUUECKUE MOJIETN, UCIIOIB3YSI KpUTHYECKH i1
aHaJIU3 TaHHBIX, YMETh HAXOAUTh (JOPMY MarHUTOCQEpHI, YMETh
CTPOUTH MOJEIHU ABOIOIMH 3B€3]] ¢ moMolpio Manmusl CiieHapues.
Y-2¥YMeTh: IIaHUPOBATH U TPOBOJAUTH IKCIIEPUMEHTAJIbHbIE
MCCIeIOBaHUsI B 00JIaCTH acTpO(U3UKI HEUTPOHHBIX 3BE3/] U YEPHBIX
JIbIp — UCCIIEI0BATh FaMMa-BCIJIECKU, OOBSICHATH U OLICHUBATH B
paMKax OCHOBHBIX (M3UUECKUX 3aKOHOB PE3yNbTaThl, MOJTYYEHHbIE B
IIpolLieCcCe IKCIIEPUMEHTA

B-1 BrageTs: MaTeMaTHYECKUM allllapaToM, IPUMEHSIEMBIM B
acTpou3uke

B-2 BaaneTs: MeTo1aMu peILIEHUs] ypaBHEHU M MarHUTHOMN
TUJIPOJJMHAMUKU (B TOM YHCIIE JJIsl HI€aIbHO MPOBOJISIICH HEBS3KOM




YKUJIKOCTH); METOJIaMH peIicHuEe YpaBHEHUH CTaIlMONapHOM TUCKOBOM
AKKpCHUHH; MCTOAaMHU ITOCTPOCHU A 3BOJIIOIIMOHBIX TPCKOB Ha OCHOBC
MOMMYJIAUOHHOI'O CUHTE3a I[BOI\/JIHI)IX 3BE3/ C IIOMOIIBIO ManmHbI
CIIEHapHEB ; METOJAMH PEIICHHUSI OCHOBHBIX YpaBHEHUH CTaHJapTHOM
Mozenu nuckoBoi akkpenuu akypei-CronsieBa. OCHOBHBIE
YpaBHEHHUS.

OIIK-1.b 3-1 3Hamb:0CHOBHbBIE MATEMAaTUUECKUE METO/IbI, UCIIOJIb3yeMbIE MPHU
pemeHnn 33124 ACTpOGU3UKH HEHTPOHHBIX 3BE3/] U YSPHBIX JIBIP
Y-1Ymemp: pemiate THIIOBBIC 331a4U aCTPOPU3UKA HEHTPOHHBIX 3BE3]
Y YePHBIX JIBIP

Y-2¥Ymemps: ctponTh MaTeMaTHUECKUE MOJEIIHN SBJICHUH U IIPOLIECCOB,
MPOUCXOSIMX B 3BE3]aX.

B-1 Bnaoems: HaBbIKaMu NPOBEACHUS (PM3HMUECKOTO SKCIIEPUMEHTA U
00pabOTKH €ro pe3ynbTaToB

4. ®opma 00y4eHHs :0UHAsL.
5. SI3bIK 00yu4eHMsI: PYCCKUU.

6. Conep:xkaHue TUCHMILIMHBI

Tema 1. Teopemuueckue 0cCHO8b1 acmMpPOohUIUKU HEUMPOHHBIX 36€30 U YEPHBIX ObID

OTKpBITHE BBIPOXKICHHBIX KAPJIMKOB, KBAHTOBASI MEXaHUKA M YaHAPACEKAPOBCKUU TIpeedL.
[Ipenckazanue HerTpouHbix 38e31 Jlanaay. [Ipenen Onnenreiimepa-BonkoBa u mpeackazanue
YEpHBIX JbIp. MexaHnU3Mbl U3IIy4EHUs PENIITUBUCTCKUX 3B€3/: akkpenus (3enpaoBud, Connurep)u
Bpamenue (Xoin, Kapnames, [aunnmn).

Tema 2. HabawoamenvHble OCHOBbI ACMPOPUIUKU HEUMPOHHBIX 36€30 U YEPHBIX ObLD
OTKpBITHE PEHTICHOBCKMX UCTOYHHKOB (IPKHAKKOHU | J1p.). OTkpeiTHe KBasapos (ILImmar).
OTKpBITHE PAJHO- U PEHTTCHOBCKUX MyIbcapoB. COBPEMEHHBIE SKCIIEPUMEHTAIBHBIC TAHHBIC O

PEIATUBUCTCKUX 3BE371aX BO BceleHHOM.

Tema 3. Tunwl akkpeyuu

beccronkHoBUTENbHAS aKKPEIUSI M AKKPELUs CILUIOMHOMN cpeibl. OCHOBHBIE PEXKUMBI
aKKpeluu: cepruueckasl akKpelus, [UINHIpUYECcKas aKKpeLs, TUCKOBasi aKKPELHsl.
JIByXnIOTOKOBasl akkpelHsi. DHEProBbIIEICHUE B PE3YJIbTaTe aKKPELHH.

Tema 4. Cghepuuecku-cummempuunas axkpeyuss bonou

OcHoBHBIE ypaBHEHHUS. PEKNMBI pajialbHOTO TEUEHHUS: 3BE3AHBIN BETEP, IKEKI NS, aKKpeIus,
pexuM MeuIeHHOTro ocefanusd. Paguyc bonau. @opmyna bonau. Ponb usnydenus. ILioTHOCTE 1
CKOPOCTb aKKpPEIIMOHHOTO MOTOKA.
Tema 5. Lununopuueckas akkpeyus

Paguyc rpaButanionHoro 3axsara. @opmyna O0HIM -X0W1a-TUTITOHA.

AXKpenusi U3 3B€31HOT0 BeTpa. PEHTTeHOBCKIE HCTOYHUKY B IBOWHBIX CHCTEMAX.
Tema 6. /luckoeas akkpeyus (OUHAMUKQ)

CrannaptHast Mozenb quckoBoil akkpennu Illakypsi-CronsieBa. OCHOBHbBIE ypaBHEHHUSL.

Tema 7. [Juckosas akkpeyus (c6emumocms u CHeKmp)
Pemenne ypaBHeHHi cTauonapHON JUCKOBOM akkperuu. OCHOBHBIE 30HbI AKPELIMOHHOTO JTUCKA.
K..n. Y 30Ha MakcMaabHOTO SHEPTOBbIJICTCHHS. Y HUBEPCATbHBIN CIIEKTP.



Tema 8. CeepxKkpumuueckas akKpeyus

Junamuueckuii cuenapuii. Panunyc chepuzanmu. AIBEKIUs 1 3BE3HBIN BeTep B Ipolecce
JIMcKoBOM akkpeuunu. Ponb HeliTpuno. Cynepakkperop, Cynepaxekrop, SS433 u npyrue
KaHIW/1aThl

Tema 9. Axpeyus macHumHwvlx noaeti
Teopema IlIBapiimMana o paBHOpachpeneneHu. DPPeKT MAarHUTHOM OTKAYKH B 3BE€3HOM BETpPE U
MEK3BE3IHOMN Cpeie.

Tema 10. DOxonozus MAcHUMHBIX POMAMOPO8

['paBuMarHuTHBIN poTaTop. XapakrepHble paauychl B3aumojeiictBus. Kinaccuduxanus
3aMarHUYEHHBIX 3B€31. TpEKM HEHTPOHHBIX 3B€3]] B IBOWHBIX CUCTEMAX. 3BE3/bl C aHOMAJIBLHO
HU3KMM 3HAU€HHEM IPaBUMarHuTHOIO IapamMeTpa (reopoTaTopbl,MarHeTOphbI)

Tema  11. Deonroyus KomMnakmmusix 36e30

[TpubnvkeHHbIC YpaBHEHHS SBOTIOIHH. DBOIIOIUS HOPMAIBHBIX 3Be3/1. Tpeku HEHTPOHHBIX 3BE3]T
B IBOMHBIX ccTeMax.OCHOBBI YMCICHHOTO MOJISTUPOBAHUS COBMECTHOM IBOJIIOIIUY HOPMAITbHBIX
Y HEUTPOHHBIX 3B€3/], KaH]IMJIaThI.

Tema 12. Maenumocgepol nHelimpoHHblx 36€30 U DENbIX KAPIUKOB.

Teopust peHTTEHOBCKUX MybcapoB. KaTaknmu3muueckue nepemMeHHbie. OCHOBHBIE
MarHUTOTUIPOAMHAMUYECKAE HEYCTOWUYNBOCTH. MarHuTOoCc(hephl MEIJICHHO BPAIAIOIIMXCS
HEUTPOHHBIX 3Be3]]. Pu3nUecKue ycIoBHs B aJbBEHOBCKOM 30He. MarHutocdepa B cirydae
ceprvecKu -CUMMETPUYHON aKKPELHH, MTAaCKaJIeBCKUN 3aKOH JaBJICHUS, TUT0Ib,005KaThIH
UJICATHHO MTPOBOSIIM JUCKOM, MarHUTOC(Eepa B INIOCKONAPAJUICTFHOM TTOTOKE T1JIA3MBI.
JIByXIOTOKOBasi aKKpelus.

Tema 13. Macnumoepawamenvroe uznyienue KOMNAKMHBIX 36€30

Paguonynbcapbl (3/KEKTHPYIOIIME 3BE3/1bI). DIIEKTPOIUHAMIKA PAIHONY/IbCAPOB, TCHEpAIUs
PENATUBUCTCKUX YaCTUII,MEXaHU3MbI U3Ty4EHUs], KABEPHBI BOKPYT HEHTPOHHBIX 3BE€31], U3BMEHEHUE
Mepro/ia Pau oM yIbCapPOB,dBOIIONHS, TPOCTPAHCTBEHHBIE CKOPOCTH,MKEKTUPYIOIIIE 3BE3/IbI B
IBOWHBIX CUCTEMAX.

Tema 14. Kanouoamuwl 6 uepHvle Oblpbl 36€30HOU MACCHL
Jlebenp X-1 u peHTerHoBckue HOBbIE. YepHbIe IbIPbI B Iape ¢ paguIlyabcapamH.
HabnronaTenbHble POSBICHHUS.

Tema 15. [onynsayuonuwiil cunmes 0BOUHBIX 36€30 C PENAMUBUCTCKUMU KOMINOHEHMAMU
OO6mas mocTaHoBKa 3a1a4u. [[pHHIIUITBI TOMYISIMOHHOTO CHHTE3a ABOMHBIX 3BE3]T .
[Nonmynsitmonuslid cuuTe3 MeTo oM MonTte-Kapno. "Manmua Cuenapues'.

Tema 16. Ceepxmaccugnvie uepHvle Obipbl U AKMUBHOCMb 2AIAKMUYECKUX A0ep U K8A3apOo8
CBepMaccuBHBIE 3Be3/1bI - clinHapbl. OOpa3oBaHue CBEPXMACCUBHBIX UEPHBIX JBIP. AKKPEIUs

3BE3[l M Ta3a Ha CBEPXMAacCHUBHBIC UepHbIE BIPHI.

Tema 17. Crusitue KOMRAKMHBIX UCHOYHUKOS.

Cnusnue nap: yepHas Jplpa C HEUTPOHHOM 3B€3/101, ABYX YEPHBIX JBIP, IPYTUX BapHAHTOB

KOMITaHBOHOB, UX PETHCTPAIIHs Ha TPABUTAIIHOHHO - BOJTHOBBIX JIETEKTOPaX, HAaMOOJIBIIMN BKIIA]T

I'no6ansroi cetu MACTEP MI'Y B uccinenosanue noseit omm6ok LIGO/Virgo B onTrueckom

JMara3oHe.

Tema 18. Crusrue KOMRAKMHBIX UCTOYHUKOS.

Cnusrue HelTpoHHBIX 38e31 — Kunonosas (ITaunuckuii, LIGO/Virgo, GW 170817, Nature).

OCHOBBI TPaBUTALIMOHHO-BOJHOBOH aCTPOMU3UKH. DJICKTPOMAarHUTHAsI KOJTA00paIUsl TOICPKKH.
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8. CrpykTypupoBaHHoe Mo TeMaM (pa3aeJsiaM) coAep:KaHMe JUCHUIUIMHBI (MOXYJIsA)

C YKa3aHMeM OTBEJeHHOr0 Ha HHMX KOJMYECTBA AKAJeMHYeCKMX YacOB M BHAbl y4eOHBIX
3aHATHI

M3yuenne kypca «AcTpodu3uka HEUTPOHHBIX 3BE€31 W YEPHBIX JAbIP» BKIIOYACT B cels
JEKIUH, Ha KOTOPBIX paCCMaTPUBAETCSl TEOPETHUECKOE COJEPKAHUE Kypca; CEMUHAPCKUE 3aHATHS,
IpeaycMaTpUBarolye YNIyOJeHHOE M3ydeHHEe U OOCYXIEeHHE BONPOCOB, 0003HAYEHHBIX B TEMax
JUCHUIUIMHBL; CaMOCTOATENBHYIO paloTy, 3aKIIOYalollylocs B IOATOTOBKE K JIEKIMOHHBIM U
CEMHHApCKUM 3aHsATHSAM.TeMbl, paccMaTpuBaeMble Ha JIEKUMSIX M H3ydaeMble CaMOCTOSITEIIBHO,
3aKpEIUISIIOTCS HAa CEMUHAPCKUX 3aHATUAX, IO BOIIPOCAM, BBI3BIBAIOLIMM 3aTPyAHEHHUs], IPOBOJATCS
KOHCYJIbTallUH.
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Y YePHBIX JIBIP orpoc
HabmronarensHbie OCHOBBI 2
2 acTpo(M3UKU HEHTPOHHBIX 3BE3] 2
Y YePHBIX JIbIP




3 Tunel akkpeunu 2 2
4 Cdepuruecku-cuMMeTpuyiHas 2 9
akkpenus bonam
5 [HunuHapruYecKast akKperus 2 2
6 JInckoBast akkpenus (IMHaMHuKa) | 2 2
; JuckoBas akkpenusi (CBETHMOCTh | 2 2
U CIICKTP)
8 CBepXKpUTHYECKasT aKKPELHs
9 Axpenusi MarHUTHBIX I1OJIEH
10 DKOJIOTUsl MAarHUTHBIX POTaTOPOB | 2 2
11 DBOIIOIMS KOMITAKTHBIX 3BE3]] 2 2
12 Marunurtocgepbl HEHUTPOHHBIX | 2 2
3BE3]1 M OCITBIX KapJIIMKOB
13 MarauTtoBpamarenbHoe 2 2
M3ITyICHIE KOMIIAKTHBIX 3BE3T
14 Kanaunatel B 4epHbIE ABIPHI 2 2
3BE3IHON MaCChI
[TonynsIuOHHBIN CHHTE3 2 4
15 JIBOMHBIX 3BE€3]1 C
PEIISATHBUCTCKIMH KOMITOHCHTAMHU
CBepxMacCUBHBIC YEPHBIE ABIPHI U | 2 2
16 AKTUBHOCTH FJIAKTUYECKUX SITIEP
Y KBa3apoB
17 CiusiHuE KOMITAaKTHBIX 2 2
HMCTOYHHUKOB
4 4 3ader B Gopme
MMUCbMEHH O
18 [IpomexxyrouHas arrecTanus paboThl €
MOCJIEIYIOIIMM
cobeceToBaHUEM
HUTOro: 34 34 4
9. Texymmii KOHTPOJIb U MPOMEKYTOUYHASI ATTECTAIUS.

Tekynmii KOHTPOJb MO JUCHUILUIMHE «AcTpodu3MKa HEUTPOHHBIX 3BE3]l U YEPHBIX JIBIP»
OCYILECTBJISIETCS Ha JIEKIUAX U 3aKIH0YAETCSA B OLEHKE aKTUBHOCTU M KayeCTBA y4acTHs B OIIPOCax
U co0eceloBaHUSX MO TMpoOieMaM, H3y4aeMbIX B paMKaX TeM JICKIMOHHBIX 3aHSITHH,
apryMEHTUPOBAHHOCTH MO3UIUH; OLICHUBACTCA IIMPOTA UCIIOIB3YEMBIX TEOPETUUECKUX 3HAHUN.

[TpomexyrouHas aTTecTalys MO AUCHUILITUHE «ACTpOQHU3NKa HEHTPOHHBIX 3B€3/] U YEPHBIX
IBIP» TPOBOAMTCS B BOCBMOM cemecTpe B (opMme 3auera B (opmMe NUCBMEHHOW pPabOTHI ¢
HOCIIEIYIOIMM cOOeceIoBaHUEM I10 IIPOTrpaMMe.

10. ®ona omenouHbix cpeacts (POC) niasi ouUeHUBAHUSI Pe3yJbTATOB O00y4eHUs!
N0 JMCHUILIMHE (MOAYJII0).
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TpeGoBanus K

COJIe P/KaHUI0 dponna

CTPYKTYpe H

TEeKylmiero KOHTpoJsa u HpOMe)KyTO‘[HOﬁ aTTeCTalvy 10 JMCHUIIVIMHE

HepequL OLCHOYHBIX CPCACTB, MPUMCHSACMBIX Ha KaXIOM I3Tall€ MPOBCACHUS TCKYIICTO

OICHOYHbBIX

KOHTPOJIA U HpOMe)KYTO‘-IHOI\/JI arTeéCTalvu 1Mo AMCHUIIIIMHE, ITPCACTABJICHBI B Ta6n1/1ue

Hanmenosanue
OIIEHOYHOTO CpPECTBA

KpaTKaH XapaKTCpUCTUKA OLNCHOYHOTO CPEACTBA

[IpencraBnenue
OLIEHOYHOTO

cpencraa B GoHIC

OuneHoYHbIE Cpe/ICTBA TEKYIIET0 KOHTPOJIS

TemaTuueckuil onpoc

CpenctBo KOHTPOJIsl, OPraHU30BAHHOE KaK
crennaibHas 6ecesia Mo TEMaTUKE MPEIbI TYIIeH

[lepeuens Tem,
HU3y4aeMbIX B

(B opme OTBETOB Ha | JIEKIIMH M PaCCUUTAHHOE Ha BhISICHEHHE 00beMa paMKax
BOIIPOCHI) Y KauecTBa 3HaHUU, YCBOCHHBIX 00yJatONIMUCS JUCHUTIINHBI
10 OTIpeIeNICHHOMY pa3zieny, Teme, mpolieme.
CpencTBo KOHTPOJISI, OpraHM30BaHHOE KaK [lepeuens Tewm,
cBOOOAHAs Oecena, AUCKycCUs 11O TeMaTHKe U3y4aeMbIX B
Cobecenopare M3y9aeMOW JWCIUIUINHEI, paccYHTaHHOE Ha pamKax
BBIICHEHHE 00beMa 3HAHUH 06yqa10meroc;1 1o JUCHUIIIINHBI

(B popme Oecenpl,
JTMCKYCCHUH T10 TEME)

BCEM M3YYEHHBIM pazjiesiaM, TeMaM; CBOOOIHOIo
M CI0JIb30BaHMS TEPMUHOJIOTUH JUIS
apryMEHTHPOBAHHOTO BBIPAKEHUS COOCTBEHHOM
MO3ULIUH.

TectupoBanue

CpenctBo KOHTPOJISA, TO3BOJIOLIEE TOJIYYUTh
OIICHKY YpOBHS (JakKTUYECKUX 3HAHWI acliupaHTa
110 U3Y4EHHOU TEME.

OO0pa3siibl TeCTOB

On

€CHOYHBIC CPE/ICTBA HpOMe)KYTO‘lHOﬁ aTreCTalnmm

[MucemenHas pabora

CpencTBo, O3BOJISIONIEE OIIEHUTh
cOpMUPOBAHHOCTH CUCTEMATHYECKUX
HpeI[CTaBJIeHI/Iﬁ O MCTOoAax Hay‘-IHO-
HCCIIEIOBATEILCKON OESITEIbHOCTH.

Ilepeuens BONpOCOB
K DK3aMEeHY

CpeILCTBO, MO3BOJIIOMICC MMOJIYIUTh SKCIICPTHYIO

TpeboBanus K

CpeacTB

CoBeceioBate OLICHKY 3HaHWM, YMEHUH U HABBIKOB I10 JUIS MOPSAIKY

OLICHUBAHUS M aHAJIN3a PA3IMYHBIX (AKTOB U IIPOBEICHUS
SBJICHUH B CBOEH MPO(eCCHOHANBHOM 00JacTu. cobeceioBaHUs

11. ka2 oneHUBAHUA.

ILlnanupyembl Kpurtepuu oneHnBaHusi pe3yJibTaTOB 00y4e HUSA

¢ pe3yJbTaThl He3a4eT 3a4eT

o0yueHus

3HATD: OtcyrcTBHE B nenom B VYcenenmesle u

byHnamMeHTanb | 3HAHUH YCHEIHBIE, HO | IIEJIOM YCIIEIHO | CUCTEMAaTHYECKue

HbIE 3aKOHbI dyHIaMeHTaIbH | HE e, HO 3HAHUS

AcTpo(u3UKH | BIX 3aKOHOB CHCTEMaTHUEeCKH | coJieprkalliee (byHAaMEeHTaIbHBI

HEUTPOHHBIX | ACTpou3uKu € 3HaHUs OTJIEJIbHBIE X 3aKOHOB

3BE€31 U HEUTPOHHBIX (dyHIaMeHTallbH | MPOOEBI Actpodusuku

YEpHBIX AbIPp U | 3BE3[ U YEPHBIX | bIX 3AaKOHOB 3HaHUS HEHUTPOHHBIX

ux JBIp U UX Actpodusuxu (byHIaMEHTaNbH | 3BE3] U YEPHBIX

B3alMOCBSI3b B3alMOCBS3ei HEHTPOHHBIX bIX 3aKOHOB IBIp U UX

VYK-1.b 3-1 3B€3]1 M YEPHBIX | AcTpou3uKu B3aUMOCBS3EH

JBIP ¥ UX HEUTPOHHBIX
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B3alMOCBSI3eH

3BE31 U YCPHEBIX

IBIp U UX
B3aUMOCBSI3E1
3HATD: OTcyrcTBHE B nenom B VYcnenmoe n
OCHOBHBIE 3HaHUH NN YCHEIHOE, HO L[€JIOM YCIEIIHO | CUCTEMaTUYECKOE
MOHATHS ¢dparmeHTapHOe HE e, HO 3HAHHE OCHOBHBIX
MaTeMaTU4YeCK | 3HAHMEOCHOBHBIX | CHCTEMaTHYECKO | coIeprKaliee MOHATH I
01 00paboTKN | MOHATUU € 3HaHUue OTJICITbHBIE MaTeMaTHYeCKOU
OKCIIEPUMEHTA | MATEMaTHYECKOW | OCHOBHBIX poOeITbI 00paboTKn
Actpousuku | 00paboTKH HOHATUHI 3HAaHUE IKCIIEPUMEHTA
HEUTPOHHBIX IKCIIEPUMEHTA MaTEMAaTUYECKO | OCHOBHBIX Actpodusnku
3BE3/ U Actpoduznku i 00paboTKH MTOHSITHI HEUTPOHHBIX
YEepPHBIX JIBIP HEHTPOHHBIX 3KCIIEPUMEHTA MaTEMAaTUUYECKO | 3BE3] U YEPHBIX
VYK-1.b 3-2 3BE311 M UePHBIX | ACTpOU3NKI i1 00paboTKH TBIP
TIBIP HEHTPOHHBIX JKCIIEPUMEHTAa
3BE3]1 M YePHBIX | AcCTpou3uKu
JBIP HEUTPOHHBIX
3BE3/] U YEPHBIX
TIBIP
3HATD: OtcyrcTBUE B nenom B YcenemHoe u
OCHOBHBIE 3HaHUU WU yCHEIIHOe, HO 1[€JIOM YCHEIIHO | CHCTEeMaTUYEeCKOe
MaTeMaTH4ecK | (parMeHTapHOe HE €, HO 3HAHHME OCHOBHBIX
1€ METOJIbl, npUMEHEHUE CUCTEMaTUUYECKO | cofepKaliee MaTeMaTUYECKUX
UCIIOJIb3YEMBIE | OCHOBHBIX € IPUMEHEHUE | OTACIbHBIC METOJI0B, IPH
IIpU PEILIEHUM | MAaTEMaTH4YECKUX | OCHOBHBIX po0OeTbI pelIeHnH 3a1a4
3ajau METOJIOB, MPHU MaTeMaTU4yeCKH | 3HaAHUeE Actpodusuku
AcTpo(m3uKK | pelleHuH 3a1a4 X METOJIOB, IPU | OCHOBHBIX HEUTPOHHBIX
HEUTPOHHBIX Actpodusuxu pEIIeHNH 331a4 | MaTEMAaTUUYECKH | 3BE€3] M YEPHBIX
3BE311 U HEUTPOHHBIX Actpoduznku XMETOJIOB, IIPU | JBIP
YEPHBIX JBIP 3BE€3/] U YEPHBIX | HEUTPOHHBIX peleHn  3a1a4
OIIK-1.63-1 | mwip 3BE31l M UePHBIX | AcCTpou3uKu
TIBIP HEUTPOHHBIX
3BE3/] U YEPHBIX
TIBIP
YMETh: OrcyrcrBue B nenom B YcnemnmHoe u
CTPOUTH YMEHUS CTPOUTH | YCIIEUIHOE, HO L[EJIOM YCIEIIHO | CUCTEMaTUYECKOE
TEOPETUYECKUE | TEOPETUUECKUE HE €, HO YMEHUE CTPOUTH
MOJIENH MOJIENH CHUCTEMATHUECKO | coepKallee TEOPETUYECKUE
Actpodusuku | AcTpodusuku € YMEHHE OTJIEJIbHbIE MOJIENH
HEUTPOHHBIX HEUTPOHHBIX CTPOUTH poOeITbI AcTtpoduznku
3BE31 U 3BE€3J] U YEPHBIX | TEOPETUYECKUE | YMEHHME CTPOUTH | HEUTPOHHBIX
YEpHBIX IbIp , | JBIP , UCTIOJB3YS | MOJAETHU TEOPETHUYECKUE | 3BE3] M YEPHBIX
U CIIONB3YA KPUTHYECKH AcTtpodusuku MOJIENH TBIP , UCTIONB3YS
KPUTHYECKA aHaIU3 TaHHBIX HEHTPOHHBIX Actpodusuku KPUTHYECKU
aHaJIn3 3BE€3/] U YEPHBIX | HEHTPOHHBIX aHaJIM3 TAaHHBIX
JTAHHBIX JIBIP , UCTIOJB3YS | 3BE3/ M YEPHBIX
YK-1.b V-1 KPUTUYECKU JBIP , UCIIONB3YS
aHaJIN3 JaHHBIX | KPUTHYECKU
aHaJIN3 TaHHBIX
YMEThb: OtcyrcTBuE B nenom B Ycnenmnoe u
MJIAHUPOBATh U | YMEHUS yCHEIIHOEe, HO L[€JIOM YCHEIIHO | CUCTEMaTHYeCcKOoe
MPOBOJIUTH MIJIAHUPOBATh U HE €, HO MIJIAHUPOBATh U
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DKCIIEPUMEHTA | IPOBOJUTH CHUCTEMATHYECKO | COAEpKalIee IIPOBOJUTH
JIbHBIE DKCIIEPUMEHTAJb | € YMEHHE OTJIEJIbHBIE JKCIIEPUMEHTAJIb
UCCIIEIOBAaHUSl | HblE IJIaHUPOBAaTb U | MPOOEIBI HbIE
B 001acTH HCCIIEIOBAaHUAB | IPOBOJIUTH yMEHUE UCCIIEIOBAHNUS B
Actpodusuku | obractu JKCIIEpPUMEHTAN | MJIaHUPOBATbU | 00NACTH
HEUTPOHHBIX AcTtpodu3uku bHBIE MIPOBOJUTH Actpodmsuku
3BE31 U HEHUTPOHHBIX UCCIIEIOBAHUA B | DKCIIEPUMEHTAJI | HEUTPOHHBIX
YEepPHBIX AbIP , | 3BE31 U YepHBIX | o0xacTu bHBIE 3BE3/] U YEPHBIX
OOBSICHSTD U JBIp , OOBACHATH | ACTPOQU3UKH UCCIEIOBAHUSI B | ABIP , OOBSICHSTH
OLICHUBATH B U OLICHUBATH B HEHUTPOHHBIX o0nacTu U OLICHUBATH B
pamKax pamKax 3BE3]1 M YepHBIX | AcTpou3uKu pamKax
OCHOBHBIX OCHOBHBIX JBIP , OOBACHATH | HEUTPOHHBIX OCHOBHBIX
duznyeckux duznyeckux U OLIEHUBATbB | 3BE3[ U YEPHBIX | U3HUYECKUX
3aKOHOB 3aKOHOB pamKax TBIP , OOBSACHSTH | 3aKOHOB
pe3yNbTaThl, pe3ynbTaThl, OCHOBHBIX U OIIEHUBAaThbB | pe3y/bTaThl,
IIOJIyYEHHBIE B | ITOJIYYEHHBIE B ¢busnyecKux pamkax IIOJIy4YEHHBIE B
nporecce npouecce 3aKOHOB OCHOBHBIX npoiiecce
DKCIIEPUMEHTA | DKCIIEPUMEHTA pe3yNbTaTHl, ¢du3nuecKux JKCIIEPUMEHTA
YK-1.b ¥-2 [IOJIy4E€HHBIC B 3aKOHOB
nporecce pe3ynbTaThl,
JKCIIEPUMEHTA | MOJyYCHHBIC B

mpouecce

JKCIEPUMEHTA
YMETh: OrcyrcrBue B nenom B YcnemnmHoe u
peuaTth YMEHUS pelaTh YCHEIIHOE, HO L[€JIOM YCIIEIIHO | CUCTEMaTUYECKOE
TUIIOBbBIE TUIIOBBIE 33J]a4l | HE e, HO YMEHHUE pelaTh
3ajaun CHUCTEMATHYECKO | CoAepKallee TUIIOBBIE 33/1a4H
Actpodusuxu € YMEHHE OTJICJIbHbIE
HEUTPOHHBIX peuars npo0ebl
3BE€31 U TUIIOBBIEC 3a]Ja4l | YMEHHE pEIaTh
YEPHBIX JIBIP TUIIOBBIE 33]]aun
OIIK-1.bVY-1
YMETh: OtcyrcTBuE B nenom B Ycneunmnoe u
CTPOUTH YMEHUS CTPOUTH | YCIIELIHOE, HO L[EJIOM YCIIEIIHO | CUCTEMAaTH4eCKOe
MaTEMAaTUYECK | MaTeMaTH4eCKUue | HeE €, HO YMEHHUE CTPOUTH
ue MOJAEIH MOJIENH CHUCTEMATHUUECKO | cojepKallee MaTeMaTUYECKUe
SBJICHUM 1 du3nuecKkux € YMEHHE OTJICJIbHbIE MOJIeNH
IIPOLIECCOB ABJICHUU U CTPOUTH po0ebl dusnyeckux
Actpou3uKH | IPOLIECCOB MaTEMAaTUUYECKU | YMEHUE CTPOUTH | ABJICHUU U
HEUTPOHHBIX € MoJIenu MaTeMaTH4eCKH | IMPOLECCOB
3BE31 U ¢usnyecKkux € MOJeNu
YEPHBIX JIBIP SIBIIGHUM U bu3nUecKux
OIIK-1.bVY-2 MPOIIECCOB SIBIICHUH U

IIPOLECCOB
BJIAJIETh: OtcyrcTBue/ppar | B memom B Ycnenmnoe u
MaTEMAaTUYECK | MEHTapHOE YCIEIHOE, HO L[€JIOM YCIIEIIHO | CUCTEMAaTUYECKOe
UM anmaparoM, | BJlaJeHue HE €, HO BJIaZICHUE
MPUMEHSAEMBIM | MaTEMaTHYECKUM | CHCTEMaTHYECKO | coJeprKallee MaTeMaTH4eCKUM
B anmaparom, € BJIaJIcHue OTJIEJIbHBIE amnmnaparom,
Actpou3uke | MaTEMaTHMYECKUM | MAaTEMaTHYECKH | MPOOEIbI MaTEMaTUUECKUM
HEUTPOHHBIX anmnaparom, M armnaparom, BJIaZICHUE arnmaparom,
3BE3 U IPUMEHSAEMBIM B | MATEMATUUYECKH | MATEMaTU4YECKU | NPUMEHSIEMBIM B
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YEPHBIX AbIP Actpodusuxe M aIrnaparom, M arnmaparom, Actpodu3suke
VYK-1.b B-1 HEUTPOHHBIX IIPUMEHSEMBIM B | MATEMAaTUYECKA | HEMTPOHHBIX
3Be31 M UepHBIX | AcTpodm3uke M armaparom, 3BE3] M YUEPHBIX
TBIP HEHUTPOHHBIX MPUMEHSIEMBIM B | IbIP
3Be3] M YepHBIX | AcTpodusuke
IBIP HEUTPOHHBIX
3B€3]1 M YEPHBIX
p11315)
BJIAJIETh: OtcyrcrBue/ppar | B uemom B YcenemHoe u
METo/1aMH MEHTapHOE yCHelHoe, HO L[E€JIOM YCIIEIIHO | CUCTEeMaTH4ecKoe
TEOPETUUYECKOT | BIIJICHUE HE e, HO BIIaJICHUE
0 METO/IaMU CHCTEMAaTHUECKO | cojeprkaliee METOaMHU
UCCIIEZIOBAaHUS | TEOPETUUYECKOIO | € BiaJieHue OTJeNIbHbBIC TEOPETUUYECKOTO
SBIICHUH 1 UCCIIEIOBAHUS METO/IaMH poOenbI U CCIIeIOBAaHUS
IIPOLIECCOB B SBIICHUH U TEOPETUYECKOTO | BIIAJIEHUE SABJICHUH 1
Actpodu3uke | MPOLECcCOB B UCCIIEIOBAaHUSL | METOJIaMH MIPOILIECCOB B
HEUTPOHHBIX Actpodusuke SIBJICHUW U TEOpPETUYECKOro | Actpodusuke
3BE3]1 U HEHUTPOHHBIX IIPOLIECCOB B UCCIIEZIOBaHUS | HEHTPOHHBIX
YEePHBIX JbIP 3BE3]1 M UepHbIX | AcTpodu3uke SBJICHUH U 3BE3] U YEPHBIX
VK-1.b B-2 JBIp HEUTPOHHBIX IIPOLIECCOB B JBIP
3B€3]1 M YepHbIX | AcTpodusuke
JBIP HEUTPOHHBIX
3BE3] M YEPHBIX
JbIP
BJIAAETh: OtcyrcrBue/ppar | B nenom B nenom Ycnenmoe u
HaBbIKAMU MEHTapHOE yCHEIHOoe, HO YCHEIHOe, HO CHCTEMaTHUYECKOe
MPOBEICHUS BJIaJICHUE HE coJieprkaliee BJIaJICHUE
¢duznyeckoro HaBbIKAMHU CHCTEMaTHYECKO | OTJENbHBIC HaBbIKAMU
HKCIIEPUMEHTA | IIPOBEACHHUS € BJIaZICHUE po0esl MPOBEJCHUS
1 00paboTKH ¢duznyeckoro HaBbIKAMU BJIaZICHUE ¢duznyeckoro
ero OKCIIEPUMEHTA | IPOBEICHUS HaBBIKAMU HKCIIEPUMEHTA U
pe3yIbTaTOB 00paboTKu ero (u3nyeckoro MPOBEICHUS 00paboTKH ero
OIIK-1.bB-1 | pe3ynbTaTtoB 9KCIIEPUMEHTa U | (PU3UUYECKOTO pe3yabTaToB

00paboTKu ero
pe3yabTaTOB

IKCIIEPUMEHTA U
00paboTKH ero
pE3yIbTaTOB

12. TunoBble KOHTPOJIbBHBIC 3aJaHUsl WJIM HMHbBIC MaTepuajbl JJIA MPOBEACHUA TEKYLICIO

KOHTPOJISl yCIIeBA€MOCTH.

Mamepuanvt mexkyuwiezo KOHmMpoOa ycnesaemocmu 00yuarOuuxcs

3aoauu moscno natimu no adpecy:. http://sai.msu.ru/ao/

Ilpumep: Bvigecmu 3aKoH uzmenenus macuimabHnozo gpakmopa Bcenennoii onsa cayuas
KpUmMu4eckou n10mHoCmu Ha NulleUOHOU CIaoull.

13. TunoBbIE

KOHTPOJ/IbHBbIE

I[pOMe)KyTO‘-IHOﬁ aTrecranmu.

3alaHUA

HJIN

HHBbIEC

Mamepuansl npomexcymounoi ammecmayuu 00y4aArO WUXCcs
Bonpocer k sxzameny u 3auemy modcno naiimu no adpecy:. httpJ//sai.msu.ru/ao/
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MaTepHAaJIbI

Jid ¢

MpoBe/ie HUS


http://sai.msu.ru/ao/

Ilpumep: Tlpeamer Actpou3nkr HEUTPOHHBIX 3BE3/ M YEPHBIX NI . [IpocTpaHcTBO M Bpems B
Mexanuke Hetorona. Cucrema koopauHat u Teno orcyera. Yacel. Cucrema oTcuera. DTalOHbI
JJINHBI 1 BPpCMCHHU.

14. MarepuajibHo-TeXHHYecKasi 0a3a, HMH(OPMALUOHHBIE TEXHOJOIMHM, TPOrpaMMHOe
ob0ecneueHue U MHGOPMALHMOHHBIE CIIPABOYHbIE CHCTEMbI

OcHoBHas TuTepaTypa.
1. Jlunynos B.M. “Actpodusuka HelTpoHHBbIX3Be31 , MockBa «Hayka»,1987. 206c¢.
2. JlumynoB B.M. “Actpodmu3nka HEUTpOHHBIX 3Be311”, MockBa «Pycckuti mup»,2015, 332¢
3. Jlunynos B.M."B mupe nBoHHBIX 3B€311", Mocksa, Hayxka, 205 c., 1986.
4, Jlunynos B.M. “Ot bonsmmoro B3peiBa mo Benukoro Momauanus”, , Mocksa, “ACT”, 2018. 480c.
5. Jlunynos B.M.,J1.51.MapteinoB "COGopHuK 3a1a4 no actpodusuke”, Mocksa, Hayka, 128 c., 1986
6. JIurynoB B.M."/lnckoBasi akkpeIusi Ha 3aMarHHYeHHbIC KOMITAaKTHBIE 00BEKTHI", ACTPOMETPHS U
Actpodusuka, 1.36, c.8-12, 1978a.
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HNurtepueT-pecypcesl.
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http://www.pereplet.ru/avtori/lipunov.html
http://master.sai.msu.ru

MarepuajibHO-TeXHHYeCKOe obecneveHne

B coorBerctBum ¢ TpeboBaHusMu 1. 5.3. oOpaszoBarenbHOro cra"gapra MIY 1o
HaIlpaBJICHUIO NOATOTOBKU «Du3ukay, “AcTpoHOMUS .

Kypc Moxer ObITh MPOYUTAH B MOTOYHOM ayAUTOPUHU IPU HAIMYMU: y4eOHOH HOCKH, 1O
BO3MOYKHOCTH Pa0OTaIOIMX 3JIEKTPUUYECKUX PO3ETOK, IPOEKTOPa, IKpaHa.
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